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COIAEPKXAHUE OBYYEHUA

8 KVIACC

YeThIPEXyroabHUKU

[lapannenorpamm, e€ro mnpu3HaKd H cBoiicTBa. [IpsiMmoyronbHHK, pomoO,
KBaJpaT, WX MPU3HAKU U CBoicTBa. Tpameuus. PaBHoOenpeHHas Tpameuusi, €€
cBoicTBa U npusHaku. [IpsamoyronsHas tpanenus. CpenHsis JIMHAS TPANlCHUN.

Cpennsist TMHMS TpeyroyibHUKa. MeToJl y/IBO€HUs MEIUaHbl TPEYrOJbHUKA.
Teopema o nepeceyeHnH MeIMaH TPEYTOJIbHUKA.

Teopema @aneca, TeopemMa O MPONOPUHOHAIBHBIX OTpe3Kax. Teopema
BapuHboHa 1151 IPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

[leHTpanbHO-CUMMETPUYHBIE (PUTYDBI.

ITonoOue

[lonobue TpeyronbHUKOB, KOd(pduiueHt mnoxodbus. IlpusHaku momgodus
TpeyroabHUKOB. IlpuMeHenue momo0Ws TpPH pEUICHUMH TE€OMETPUYECKUX U
IIPAKTUYECKUX 3a4ad.

ILromans

[Tonsitue o mmomanu. CBOWMCTBA TUIOMIAAEH TeoMETpUUecKuXx (uryp.
[Ipocreiimme GpopMybl AJis MIOIMAAN TPEYTOIbHHUKA, TapajuieiorpaMma, poMoa u
Tpaneuuu. ITnomanm nogoOHeIX ¢puryp. OTHOILIEHUE TUIOIIAJAEH TPEYTrOJIbHUKOB.

Teopema Ilugaropa

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa npu pemeHun
IIPAKTUYECKUX 3a4ad.

DJIeMeHTbI TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI€HC M KOTAaHI'€HC OCTPOrO YIVIa IPSIMOYI'OJIBHOI'O
TpeyroyibHuKa. Tpuronomerpuueckue ¢yHkuuu yriaoB B 30° 45° u 60°.
IIponnopuuoHaIBHBIE OTPE3KHU B IIPSIMOYT'OJIBHOM TPEYTOJIBHUKE.

YT1bI M 4eTbIPEXYTOJIbHUKH, CBA3aHHbIE ¢ OKPY/KHOCTHIO

BrnimcanHbIe M IEHTPaAIbHBIE YIUIBI, YTOJ MEXAY KaCaTEIbHON U XOPAOU. Y TJIbI
MEXIy XOpJaMHU U CEKyIlMMH. BrucaHHble M ONUCAaHHBIE OKPYXHOCTH
TPEYrOJIbHUKA M YEeTBIPEXYroJbHUKM. CBONCTBA M MPU3HAKKM BIMCAHHOTO
YETBIPEXYTOJIbHUKA. B3anMHOE paclonokeHue AByX OKpyxkHocTed. Kacanue
oKkpyxHocTel. O0uMe KacaTeabHble K IBYM OKPY’KHOCTSIM.

9 KJIACC

Pemenne TpeyroibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIAECTBO. @opmynbl  TIPUBEICHUS. Pemenune
TPEYroJIbHUKOB. Teopema KOCUHYCOB U TEOpEMa CUHYCOB. PenieHne npakTUu4ecKux
3a/1a4 ¢ UCIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Pelenne 3anaq



F€OMETPUYECKON ONTUKHU.

Tpuronomerpruueckue bopmynbl s IUIOIIAAA  TPEYroJIbHUKA,
napaienorpamma, pomoOa, tpaneuuu. dopmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

ITonoOue TpeyroJIbHUKOB

Xopbl ¥ MOA00HBIE TPEYTOJILHUKHU B OKPYKHOCTH. TeopeMa 0 Mpou3BeACHUH
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUHN OTPE3KOB CEKYIIIHUX, TEOpEMA O KBaApATE
KacareiapHOU. [[puMeHeHne npu pemeHn reOMETpUIECKUX 3a1a4d. Teopembl YeBbl
u Menenas. [lonsitue o romoreTun.

MeTtoa koopaAuHAT

VYpaBHeHHE TPAMON Ha IMJIOCKOCTU. YTJIOBOM KO3(PPHUIMEHT M CBOOOAHBIN
YJI€H, UX TIeOMETpUYECKUil cMbIca. [lapamnenbHOCT W MEPNEHAUKYISIPHOCTh
npsIMBIX (Yepe3 yriaoBoi KOA((UIIUEHT).

YpaBHeHuE OKpyKHOCTU. HaxoKieHne nepeceyeHnii OKpyKHOCTEU U MPSIMBIX
B KoopauHarax. dopmymna paccrossHus OT TOYKH Jn0 mpsaMou. [lmomans
napajiesiorpaMma B KOOpPJMHATaX, MOHITHE 00 OpPUEHTUPOBAHHOM ILIOLIAIM.
[IpumeHenne MeToaa KOOPAUHAT B MPAKTUKO-OPUEHTHPOBAHHBIX T€OMETPUUECKUX
3a/1ayax.

BexkTopsl

Bekropel Ha muockocTu. Clio)K€HHME W BBIYMTAHME BEKTOPOB — IIpaBHIIA
TPEYTOJbHHUKA U MapajieJorpaMma. Y MHOKEHUE BEKTOpa Ha unciio. KoopauHarsl
BekTOpa. CJ0KE€HHME M BBIYUTAHUE BEKTOPOB, YMHOYKEHUE BEKTOpa Ha YHCJIIO B
KoopauHaTax. [IpumeHnenue BeKTOpoB B PU3MKE, LIEHTP MacCC.

[Tonsitue o OGasmce (Ha TwIOocKocTH). Pa3nokeHuss BEKTOpPOB MO Oas3ucy.
CkansipHo€ TPOU3BEAECHUE BEKTOPOB, T€OMETPUYECKUA CMBICI M BBIPAXKEHUE B
JEKapTOBBIX KoOpAMHAaTaX. JIMCTpUOYTMBHOCTh CKAJISIPHOIO MPOU3BEACHHUS.
CkansipHO€ MpOU3BENECHHE U IpoenupoBaHue. [IpumMeHeHue CKalsIpHOTro

IIPOM3BEACHUS BEKTOPOB JUIsl HAaxOXACHUS JUIMH W yIoB. Pemenue
r€OMETPUYECKHX 3a1a4 C IIOMOLIBIO CKAJIIPHOTO IPOU3BECHHUS.

JIIMHA OKPYKHOCTH U INIOLIAb Kpyra

IIpaBuibHBIE MHOTOYTOIBHUKH. [[TMHa OKpy)KkHOCTH. [ panycHas u pannanHas
Mepa yIUIa, BBIYMCICHME JUIMH Iyr OKpykHocTed. Ilnmomaaes kpyra, cekropa,
cermenTa. Mcropuyeckue cBeieHus: 00 M3MEPEHUH JUTMHBI OKPY>KHOCTHU U IJIOIIAAH
Kpyra.

JIBH2KEeHM S TIJIOCKOCTH

entpansHas cummetpus. LlenTpanpsHo-cumMMerpuunbie Gurypsl. IloBopor.
OceBas cummetpus. Purypel, CUMMETPUYHBIE OTHOCUTEJIBHO HEKOTOPOW OCH.
[TapannensHbIN nEPEHOC.

[lonsiTue naBwxeHus u ero cpoictBa. PasenctBo ¢uryp. IlposBienus
CUMMETPUU B MPUPOJE, KUBOIMUCH, CKYJIBITYype, apxurekrype. Komnosunnnn
ABYOKEHUH (mpocTeiiue npuMepsl). [lpumeHeHne B reoMeTpUUECKHX 3a1a4ax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE pe3yabTaTbhl OCBOCHHA IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B 4YaCTH:

1) naTpUOTHYECKOTr0 BOCTIUTAHMS:

OPOSBJICHHEM MHTEpeca K IPOLIIOMY M HACTOSLIEMY POCCUHCKOU
MaTe€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHXKEHUSIM  POCCUKCKHUX
MAaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJIB30BAHUIO ITHUX
JOCTMKEHUH B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaskIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IpakJaHUHA U PEeaTUu3aluu €ro
OpaB, MpPEACTaBICHUEM O MaTeMAaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS
pa3INYHBIX CTPYKTYp, SBJIEHUH, MPOLELYp IPakJaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCY>KICHHIO STUYECKUX MPOOIIEM, CBA3aHHbBIX
C MpPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHHW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOr0 BOCIIUTAHUS:

YCTAHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH IPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaIpPABICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MaTHUYECKOIO
oOpa3oBaHMs Ha MPOTSHKEHUH BCEW MKU3HU I yCIEUHOW MpodhecCHOHATbHOM
AESITEIbHOCTH ¥ Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBHIOOPOM H
IOCTPOEHUEM MHAMBUIYAIBHON TPAEKTOPUM 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTE;

4) 3cTeTH4eCKOr0 BOCIIMTAHMSI:

CIIOCOOHOCTBIO K SMOIIMOHAJIbHOMY U  3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJau, PELICHHUM, PacCyXIACHHH, YMEHHIO BHUICTbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAallUE B JICATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAYy4YHBIX
IpPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, IPUPOJIbI U
oOuiecTBa, MOHMMAHUEM MATEMaTUYECKOW HAyKH Kak c¢epbl YelI0BEUYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTHA U 3HAYUMOCTH U Pa3BUTUSA LMBWIN3ALNM,
OBJIAJICHHEM $SI3bIKOM MATEMAaTHKU U MaTEMaTHYECKON KyJIbTYpPOil Kak CpeACTBOM
MTO3HAaHUS MHUPA, OBJIAJICHUEM HaBbIKaMH MCCIIEI0BATEIbCKOM AESITENbHOCTH;

6) ¢usuyeckoro BocnuTAHUA, (GOPMHPOBAHMA KYJIBTYPHI 310POBbS H
IMOLUOHAJIBHOIO 0/1aTr0NOTy YU :



TOTOBHOCTBIO IPUMEHATH MAaTEMaTHYECKHE 3HAHHUS B MHTEPECAX CBOETO
3MI0pOBBS, BEAEHUS  370pOoBOro  oOpa3a JKM3HM  (3A0POBOE  MHTAHUE,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHATUH M OTAbIXa, peryispHas Quanyeckas
aKTUBHOCTH ), CPOPMUPOBAHHOCTHIO HaBbIKA PEQPIIEKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa IPyroro 4YeloBeKa;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHUS:

OpHUEHTalMENl Ha IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUM JUIsl pEILICHHS 314 B
00JIaCTH COXPAHHOCTU OKPY>KaIOIIEH cpeibl, MIIaHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOXHBIX MOCJIEACTBUI JJIsl OKPY’KAIOIIEH Cpelibl, 0CO3HAHUEM II00aTbHOTO
XapakTepa KOJOTUYECKUX MPOOJIEM U MMyTel UX pelIeHus;

8) ajanranum K M3MEHAKIIUMCH YCJIOBUAM COLHAIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUAX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUYECKYIO JIESITENBHOCTh, B TOM YHUCJIE
YMEHHE YUHUTbCA y JIPYruX JIOAEH, MpHOOpeTaTh B COBMECTHOM NeATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHX;

HEO0OXOUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUU, (POPMYIUPOBATH HJIEH,
MOHSTHS, TUTIOTE3bl 00 O0BEKTaX M SBJICHUSIX, B TOM YHUCIIE paHEE HEU3BECTHBIX,
0CO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, MIaHUPOBAThH
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATD
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TpPEOYIOUIUN KOHTPMEpP, KOPPEKTHPOBATH
OpUHUMAaEMble pelIeHus U JeHCTBUA, (GOPMYIUPOBATh U OLICHUBATH PUCKU U
NOCJIeICTBUA, (POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHHUs MPOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO
ob1rero o6pa3zoBaHus y oOydaromierocs 0yayT copMUpOBaHbI MeTaNpeaMeTHbIE
pe3yJbTaThl, XapaKTepU3yIOIIHUecs OBIIaJICHHEM YHHUBEPCaTbHBIMU
MO3HABATCIIbHBIMU  JICUCTBUSMH,  yYHHBEPCAJbHBIMH  KOMMYHHKATUBHBIMH
JIEUCTBUSAMH U YHUBEPCATHLHBIMH PETYJISTUBHBIMU JEHCTBUSIMH.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA
ba3oBble Jiornueckue JaeicTBUA:

BBISIBIIATH M XapPAKTEPU30BATH CYIIECTBEHHBIC NMPU3HAKKM MaTeMaTHYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHUA MEXIy MOHATUSAMHU, (OPMYIHUPOBATH
OTIpe/IeJICHHs] TIOHATUM, YCTaHABIIMBATh CYIIIECTBEHHBIN MPU3HAK KiIacCU(UKaINH,
OCHOBAHUSI /111 000OIIEHHS U CPAaBHEHMS, KpUTEPUHU MTPOBOJUMOI0 aHAIIU34;



BOCIPUHUMATh,  (OpMynIHpoBaTh M  IPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIE, €IUHUYHbIC, YACTHBIE U 0011e, YCIOBHBIE;

BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NMPOTUBOPEUHS
B (paxkTax, JaHHBIX, HAOMIOACHUAX W YTBEPXKIACHMSX, MpejiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

7enaTh BBIBOJABI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAyKTHUBHBIX |
WHAYKTUBHBIX YMO3aKIIOUCHHH, yMO3AKIIOUEHUH 10 aHAIOTHH;

pa3buparh J0Ka3aTeIbCTBA MAaTEMaTHMUECKUX YTBEP)KIEHUH (MpsSMble U OT
IPOTUBHOTO), TPOBOAUTH CAMOCTOSITENILHO JIOKa3aTeNbCTBA MaTeMaTHYECKUX
(dakTOB, BHICTpaMBaTh APTYMEHTALIMIO, NMPUBOIUTH MPHUMEPHI M KOHTPIPUMEDHI,
NPUMEHSITh METOJl MaTeMaTU4YeCKONM HMHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXIeHus;

BbIOMpaTh CHoco0 pemieHus y4deOHOM 3amaud (CpaBHMBATh HECKOJBKO
BapUaHTOB PElICHNUs, BHIOUPATh HanOoJee MOXOASIIHNHI C yIETOM CaMOCTOSTEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejabCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  Mpodiiemy,
CaMOCTOSITEJIFHO yCTAaHABJIMBATh HCKOMOE W JaHHO€, (OPMHpOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

IPOBOAWTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY OSKCIEPHUMEHT,
UCCJIEIOBAaHHE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKy COOOM;

CaMOCTOATENIEHO (HOpMYyITUpOBaTH OOOOLICHUS M BBIBOJABI IO pe3yjbTaTaM
NpOBENEHHOIO  HAOMIOJEHHS, HWCCIEJOBAHUS, OKCIEPUMEHTAa,  OLICHUBATh
JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIEHHUIA;

MPOTHO3HPOBaTh BO3MOXKHOE pAa3BUTHE TMpOIEcca, a TaKKe BbIJIBUTaTh
HPEANOI0KEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nungopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh M W30BITOYHOCTh HH(OpMAIMM, TaHHBIX,
HEOOXOIUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpPATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATh M HUHTEPIPETHPOBATH
MH(QOPMALIMIO PA3INYHBIX BUAOB U POPM MPEICTABICHUS;

BbIOMpaTh (QopMy mpeiacTtaBieHuss HHGPOPMALMU U WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, AuarpaMMaMu, HHOU rpaduKor U UX KOMOWHAIUSIMU;

OLICHHMBATh HAAE&KHOCTh MH(POpPMAIMK TIO KPUTEPHUSM, MPEATOKEHHBIM WIN
c(OpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHnkaTHBHBIE yHUBEPCAJIbHbIE yUeOHbIe 1elicCTBUS:



BOCIIPUHUMATH U (POPMYIHPOBATH CYKJEHUS B COOTBETCTBUH C YCIOBUSIMHU U
HEJISIMH OOIIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIMCHhbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHWS TIO0 XOAy pelIeHHus 3a/auw,
KOMMEHTHPOBATh MOTYYCHHBIN pe3ysbTar;

B XOJie 00CYXJIEHHUsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbl,
npoOyieMbl, pelaeMoi 3aJauM, BBICKA3bIBaTh HJEU, HAILIEJICHHbIE Ha TIOUCK
pEIIEHHUs, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUSIMH JPYTHMX YYaCTHHUKOB
auanora, oOHapy)XUBaTh pa3iMuve W CXOJICTBO TMO3HIHNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEICTABISATh PE3yIbTaThl PEIICHUs 3aJa4uH, YKCIIEPUMEHTA, UCCIIeIOBaHUS,
NPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (QopMaT BBICTYIUICHHS C y4&TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPUH;

MOHMMATh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYAIbHON
paboThl TpU pEIIEHUH YYEeOHBIX MaTeMaTHYEeCKUX 3aJad, NPUHUMATh IeIhb
COBMECTHOHM [IESATEIBHOCTH, IUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW paboTHI,
pacnpenenatb BUAbl padOT, AOrOBApUBATHCS, OOCYX AATh MPOLECC M Pe3yJbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJCH;

y4acTBOBaTh B I'PYMIOBBIX (hopMax paboThl (0O0CyxaeHus, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U UHBIE); BBITIOTHATH CBOIO 4aCTh pa0OTHI U KOOPAMHUPOBATH
CBOM JICHCTBUSI C IPYTUMH WICHAMH KOMAaH[IbI, OIICHUBATh Ka4€CTBO PE3yJIbTaTa U
KauyecTBO CBOETO BKJIa/a B OOLIMII pe3ybTaT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUSI.

PeryisiTuBHbIC YyHUBepCaAJbHbIC Y4eOHbIE 1eHCTBUS
Camoopranu3amnus:

BBISIBJISITH MPOOJIEMBbI ISl PEIICHUS] B KU3HEHHBIX U Y4YEOHBIX CUTyallUsX,
OpPUEHTHUPOBATHCS B PA3JIMYHBIX MOJX0JIAaX MPUHATUS PEIICHUN (MHAUBUAYAIbHOE,
IpyNIOBOE);

CaMOCTOSTENIbHO COCTAaBJATh IUIAH, AJITOPUTM pELICHUs 3a1ayd (WM €ero
94acTh), BBIOMpaATh CHOCOO pEIMmICeHHS ¢ YYETOM MMEIONUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI
pelieHuii ¢ ydéTomM HOBOM nH(OpMaIuu.

CaMOKOHTPOJIb, IMOIIUOHAIBLHBI HHTEJLICKT:

BJIaIETh CIIOCOOaMM CaMOMNPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yJibTara
pelIeHns] MaTeMaTHYeCKOH 3a7]aui, CAMOMOTHBAIIMH U PEQIICKCHH;

NPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUH 3a]1a4H,
BHOCUTh KOPPEKTUBbI B JI€SITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIIEHHBIX TPYIHOCTEMN;



OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa NESITEIbHOCTU IMOCTABJICHHOW EIU U
YCIIOBHSIM, OOBSICHATh MPUIUHBI JOCTHKEHUS WIIH HEAOCTIKEHUS 1€/, HAXOUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIpQKaTh SMOLUU MNPU U3YYEHUM MAaTeMaTHUYeCKUX OOBEKTOB M (DaKTOB,
JaBaTh SMOLIMOHAIBHYIO OIIEHKY PELICHHUS 3ajauH.

HPEAMETHBIE PE3YJIBTATBI

K koHIily o0yuenus B 7 Kjaacce 00yJaromuiics MOJIy4YuT ClAeAYIOIINe PEAMETHbIE
pe3ynbTaThl:

Pacnio3HaBaTh UW3ydYeHHbIE T€OMETpUYECKUE (UTYpBI, OMNPENENATh HX
B3aMMHOE pACIOJIOKEHUE, H300pakaTh TIE€OMETPUYECKHE (UTYPBI, BBINOIHATH
YEPTEKU 10 YCIOBUIO 3a1a4d. VI3MEPATH IMHENHBIE U YTIIOBbIC BEINYMHBL. Pemars
3a/1a4M HA BBIYHMCIICHUE JUIMH OTPE3KOB U BEJINYHH YIJIOB.

JlenaTe NPUKUAKY M OLEHKY JIMHEWHBIX M YIVIOBBIX BEJIIMYHMH NPEIMETOB B
peaJIbHON KU3HHU, pa3MepoB NPUPOJHBIX OOBEKTOB. Paznnuare pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh YEPTE)KH K TEOMETPUUECKUM 3a]1a4aM.

Ilonp30BaTbCsd IpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIOJIb30BaTh
IPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUU 3aau.

IIpoBOANTE JIOTHYECKHE PACCYKICHHS C HUCIOJIB30BAHHEM I€OMETPUYECKHUX
TEOPEM.

Ilonp30BaTeCA MNpHU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYrOJIBHUKOB,
CBOWCTBOM MEJUAHBI, TPOBEAEHHON K THIIOTEHY3€ IPAMOYTOJIBHOIO TPEYTOJIbHHUKA,
B PEILICHUH I€OMETPUUYECKHX 3a/1a4.

OnpenensTs napajyieIbHOCTb MPSMBIX ¢ TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. OnpenensTe NapajuieIbHOCTh NPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSIMOM.

Pemiats 3a1aumn Ha KieT4aTou Oymare.

[TpoBOAKTDH BBIUMCICHUS U HAXOAUTh YHCIOBbIC U OYKBEHHbIE 3HAUCHUS YTIIOB
B F'€OMETPHUYECKUX 3aJladyax C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJJbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPU TMEPECEUECHUH JIBYX
IapaJuIeNIbHBIX MPSAMBIX CEKyllel. Pemare npakTnueckue 3aa4v Ha HAXOXKJICHHE
YTJIOB.

Brnaners monsituem reomerpudeckoro mecra Touek (I'MT). Ompenenstes
OMCCEKTpUCY YIJia U CePeAUHHBIN MEePIEeHANKYISAP K OTPE3KY Kak T€OMETPUUYECKHE
Mecta Touek. [lonp3oBarbcs noHsTHEM reoMeTpudeckoro mecrta touek (I'MT) npu
J0KA3aTeJIbCTBE TEOMETPUUECKHUX YTBEPKICHUN U IIPU PELICHUH 3aa4.



DopMynupOBaTh ONPEIACICHHUS OKPYKHOCTM M Kpyra, XOpAbl M JuaMmeTpa
OKPYKHOCTH, YBEPEHHO BJIQJIETh UX CBOMCTBAMHU. Y METh JOKA3bIBATh U MPUMEHSTh
ATH CBOMCTBA IPHU PEILICHUH 3a/a4.

Bnagete moHsSTHEM ONMCAHHOW OKOJO TPEYrOJbHUKA OKPYXKHOCTH, YMETH
HaxoJuTh €€ 1eHTp. J[oka3piBaTh U UCIONMB30BATH (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA MEPECEKATCA B OJTHOW TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAOTCA B OJTHOM TOUKE.

Bnagets noHaTueM kacaTelbHOM K OKPYXHOCTH, MOJB30BATHCA TEOPEMOM O
NEePIEHAUKYJISIPHOCTH KAacaTeIbHOW M paguyca, MPOBEAEHHOIO K TOYKE KaCaHMUSI.
JIloka3pIBaTh PaBEHCTBO OTPE3KOB KACATEIBbHBIX K OKPYXKHOCTH, ITPOBEAEHHBIX U3
OJIHOM TOYKH, U IPUMEHSTH 3TO B PELHICHUH T€OMETPUUYECKHUX 3a7a4.

Jloka3plBaTh M NPUMEHATH MPOCTEUIIME TE€OMETPUYECKUE HEPABEHCTBA,
MOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKHE MOCTPOCHUS C MOMOIIBIO LUPKYIS U
JIMHEUKHU.

K xonity o0yuenus B 8 kiacce 00y4aronuiicst HoJy4duT CASAYIOUUE TPEIMETHBIE
pE3yJIbTaThI:

Pacrno3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHHUKOB, HX 3JEMEHTHI,
M0JIb30BAThCSA MX CBOMCTBAMH MPHU PELIEHHH NEOMETPHYECKHX 3anad. Paznuyarsb
IpU3HAKU U CBOMCTBA MapajuieJorpaMma, poMOa U NpsIMOYTOJIbHUKA, JOKa3bIBaTh
UX U YBEPEHHO NPUMEHSITH IIPU PELIEHUH F€OMETPUUECKUX 3ajau.

Hcnonb30BaTh CBOMCTBA TOYKH NEPECEUECHUS] MEIMAH TPEYroJbHUKa (LEHTpa
Macc) B PEIICHUH 3aa4.

BiiageTs noHsATHEM CpelHEN JINHUU TPEYTOJbHUKA U TPANlEUH, IPUMEHATH UX
CBOMCTBA IIPH PELICHUH F€OMETPUUYECKUX 3a1a4. Mcnonb3oBatk Teopemy Paneca u
TEOpEMY O NPONOPLUOHAIBHBIX OTPE3KaxX, MPUMEHATh HX Uil PELICHUs
NPAKTUYECKUX 3ajau.

Pacrio3naBaTh I1EHTpaIbHO-CUMMETPUYHBIE (DUTYpBI M HCIIONB30BAaTh HX
CBOMCTBA TP PELLIEHUU 3a]1a4.

Brnaners moHsATUSMU TOA00MS TPEYroJbHUKOB, KO3 duimeHra mnomodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MIOI00HBIX TPEYTOJbHUKOB. MIMETh npecTaBieHne o
npeodpazoBaHuu 1ojxo0us U o nmoJoOHbIX (urypax. [lonb3oBarbesi nmpu3HaKamu
no00Us TPEYroJbHUKOB MPH PELICHUH TeOMETpHUecKUx 3anad. J(okas3wiBaTh M
MIPUMEHSATh OTHOLIEHHS MPONOPLUUOHAIBHOCTH B MPSMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpumeHsTh OA00KE B MPAKTUYECKUX 33]1a4aXx.

BeiBomuTh M KCHONIB30BAaTh  HpocTedmue (GopMyibl Ui IUIOIIAIU
TpeyrojbHHUKa, mapauieJorpaMma, pomOa U Tpaneuuu. BeraucisaTs (pa3auaHbIMU
crnocobaMu) IJIOWAAb TPEYroJbHUKA M IUIOMIAJAW MHOTOYTOJIbHBIX (QUTyp
(moJB3ysAch, rae HEOOXOAUMMO, KaJbKYJISTOPOM). 3HATh OTHOLUEHHWE IUIOIIAJEH



NoJOOHBIX (UTYp M MPUMEHATH MPHU PElIeHUH 3aj1ad. [I[puMeHSTh MOJydYeHHbIE
YMEHHS B IIPAKTUYECKUX 3a/1a49aX.

[Tonb3oBatbes Teopemoil Iludaropa g pemieHus TreOMETPUYECKUX U
MpaKkTUYecKux 3a1a4. CTpOUTh MaTEMATHYECKYIO MOJEIIb B MPAKTUYECKUX 3a7a4ax,
CaMOCTOSTEJIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JITTUHBI.

Biagers MNOHATHEM BIHCAaHHOIO M LEHTPAJIBHOIO YIja, yria MexXIy
KacaTeJIbHOM M XOPAOM, ONHMCAHHOM M BIIMCAHHOW OKPYXXHOCTH TPEYTOJIbHUKA U
YETHIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPH PELICHUM 3a/a4.

IIpuMEHATH MOIY4YEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTH MAaTEMAaTHUYECKHE
MOJIEIIN JUIS 3a/1a4 peabHOM )KU3HU U IIPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHUEM NOoA00Ms MU TPUTOHOMETPUM (IIOJIB3YACh, IZl€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHIy 00yuenus B 9 kiaacce 00yJarOmuiics MOTYyIUT CIASAYIOIINE MPEIMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMM OCTPBIX YIIOB, YMETh HAXOAUTh C MX
MOMOILBIO Pa3JIMYHbIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYroJbHUKA («pEIICHHE
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) IJTMHBI
U YIJIbl JU1s1 HETAOJUYHBIX 3HAYEHUH.

[Tonp3oBaThes popMyTaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUII HAXOXJACHHUS COOTHOLIEHUA MEXAY TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMU.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, MPUMEHATh WX IS
HaXO0XJICHUSI Pa3JIMYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA («PEIICHUE TPEYTOJbHUKOBY),
MPA PEUIEHUH TE€OMETPUUECKHUX 3aaad. [IpuMeHsATh MOJydYeHHbIE 3HAHUA IIPU
PEILICHUY MPAKTUYECKUX 3a]1a4.

[IprMeHATh TPUTOHOMETPUIO B 3aJja4aX Ha HAXO0KICHUE IJIOIIAAN, BEIBOAUTH
U BIJIAJIETh TPUTOHOMETPUYECKUMHU (OopMyramMu Uil IUIOMIA[A TPEYrojbHUKA,
napaygiesorpamma, poM0a, Tparneiuu, BEIBOJAUTh U IPUMEHATh Gpopmyiny ['epona u
dbopMymy JUIs TUTOIIAAH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

NmeTs npencraBieHue 0 TOMOTETHH, TPUMEHSTh B IPAKTUYECKUX CUTYALUSX.

Hcnons3oBatk TeopeMsl UeBbl 1 MeHenas mpy peeHUH 3a/1a4.

HUcnonb30BaTh TeOpeMbl O BOMCAHHBIX YyIUIaX, YIJIAX MEXIYy XOpAamu
(CeKylMMHM) U yriie MeXAy KacaTelIbHOW U XOPIOU MPHU PEUIEHUH T€OMETPUUYECKUX
3aga4. JloKa3plBaThb W NMPUMEHATH TEOPEMBI O MPOU3BEICHUM OTPE3KOB XOPI, O
IPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsTHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHUEM
npsMOMl  Ha IUIOCKOCTH. Braaerp MOHATUAMH YIIIOBOTO KoddduimeHta wu
CBOOOJHOTO YJI€Ha, TTOHMMAaTh WX TEOMETPUUYECKHH CMBICI W CBSI3b YIJIOBOTO



Ko3¢uIMeHTa ¢ BO3pacTaHUEM U YObIBAaHUEM JIMHEHHOW (QYHKIIUU. YMETh pelaTh
METOAOM  KOOpAMHAT  3aJa4d, CBA3AHHBIE C  [APAUIEIBHOCTBIO U
NEPIECHANKYIAPHOCTBIO IPSAMBIX, MEPECEUECHUEM IPSMBIX, HAXO0XKICHHEM TOYEK
[IEPECECUCHMS.

BeiBomuTeh M BIANETh YpPAaBHEHHEM OKpPYXHOCTU. lcmoms3oBare MeTOX
KOOPAWHAT I HAXOXKJICHMS IIEPECEUCHUM OKPYXKHOCTEH M IpsAMbIX. Brnaners
dbopMynaMu paccTOsSHUS OT TOYKH [0 NPSAMOM, IUIOIIATU MapajuiejorpaMMa B
KOOpAWHATAaX, UMETh IMOHATHE 00 OpUEHTHpOBaHHOW Iuiomanu. I[lomb3oBarbes
METOJIOM KOOpPAMHAT Ha IUNIOCKOCTH, IPUMEHATH €0 IPU PEIICHUN T€OMETPUYECKUX
U IIpaKkTUYeCKUX 3axad. I[IpumeHsATp MeTon KOOpAMHAT B IPAKTHKO-
OPUEHTUPOBAHHBIX FT€OMETPUYECKHUX 3aJa4ax.

Brnaners monsTHEM BEKTOpa. YMETh CKIAABIBATH W BBIYUTATH BEKTOPHI,
YMHOaTh HA YHWCJIO, BJIAJETh IIPaBUJIAMU TPEYrOJIbHHKA W Iapajuienorpamma.
Biagets npakTUYECKMMM HMHTEPIPETALUSAMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMM BEKTOpa. BrnageTes ClI0OKEHWEeM U BBIYUTAHMEM BEKTOPOB,
YMHOXXE€HHEM BEKTOpPA HA YMCJIO B KOOPAUHATAX.

Nmets nipencraBiienre o 6a3uce (Ha TIOCKOCTH). PackimanbiBaTh BEKTOPHI IO
0asucy. PackmanpiBaTh BEKTOpPHl CHJI C TOMOIIBIO TMPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWICHUH. IIpUMEHATH MOJy4YeHHbIE 3HAaHHUS B
OpoCTENIINX PU3NUECKUX 3a]auax.

Bianers NOHATHMEM CKaJISPHOTO IPOM3BEIAECHUsS BEKTOPOB, INOHUMATh €r0
r€OMETPUYECKUM CMBICII U YBEPEHHO MOJIB30BATHCS €0 BBIPAXKEHUEM B JEKAPTOBBIX
KOOpAMHATAX. 3HATh AUCTPUOYTUBHOCTD CKAJIIPHOTO NMPOU3BEIACHUSI U €0 CBA3b C
npoenupoBaHueM. [IpUMEHATH CKaJIpHOE HPOMU3BEICHUE BEKTOPOB  JUIA
HaxXOXXICHUS JUIMH M YIJoB. PemaTe reoMeTpuyeckue 3aJadd C IOMOIIBIO
CKAJLIPHOTO Ipou3BeAeHus. Vcnonb30BaTh CKaJSIPHOE NPOU3BENCHUE BEKTOPOB B
anreOpandecknx u (pU3NIecKrx 3agavax.

Biagets NOHATHAMU NPABUIBHOTO MHOIOYIOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI 1yT'M OKPYKHOCTU U PaAMaHHOW MepBI yria, BBIYUCIITH IJIOMAb Kpyra u
ero yacred. [lonumare cMmbica 4yncna . [IpuMEHSTH MOJydeHHBIE YMEHMS NpPH
pEIIeHNN TPAKTHYECKUX 3a7ady. 3HAThb HMCTOPUYECKUE CBEACHUA 00 H3MEpPEHUU
JUTMHBI OKPYKHOCTH U IUTOLIAJN KPyTa.

HNMmeTrp mpencraBieHHe O MNpeoOpa3oBaHUM IUIOCKOCTH, O JBUKCHMSX.
Haxomute ocu, LEHTpbl CUMMETpUHM (Uryp, LEHTPbl IOBOPOTA, HAXOIUTh
KOMIIO3UIIMHM MPOCTEHIIUX mnpeoOpa3oBanuil. [IpuMeHATh NBMKEHUS TIOCKOCTH
IIPY PELIEHUN T€OMETPUYECKHX 3a]ad.

IIpuMEHATH MOIYYEHHBIE 3HAHUSA HA NPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJIEIH I 3a7a4 peajbHON )KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYNCIICHHUS



C NMPUMEHEHUEM TOAO0OHS W TPUTOHOMETPHYECKHX (YHKIMH (TIONB3YSCh, TIE
HEO00XO0UMO, KaJIbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/ KonTpoabnbie | IIpakTHyeckue
NMPorpaMmbIl Bcero o0pa3oBaTesbHbIE
padoThbI padoThI
pecypchbl
N bubmoreka [IOK
! HesipexyroibHukH 22 ! https://m.edsoo.ru/a5cb98eb
bubmunoreka LIOK
2 Monobue 16 ! https://m.edsoo.ru/a5cb98eb
but6mmoreka [IOK
3 Trowaze 16 ! https://m.edsoo.ru/a5cb98eb
4 Teopema [Iudaropa u Hauana 18 | bubnmnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VTrbl 1 4eThIPEXYTOIBHUKH, CBSI3aHHBIE C 20 1 bu6nuoreka [JOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS 10 | bubnunoreka LIOK
3HAaHUUN https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/ P Konrpoabueie | IIpakTuuyeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
bu6mmoreka [IOK
! Petiere TpeyroisHHKoB 2 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 Tonobue TpeyrombHikon 12 ! https://m.edsoo.ru/dddde230
Bubnuoteka [IOK
3 Merton koopauHar 10 ! https://m.edsoo.ru/dddde230
Bubnuoteka [IOK
4 Bexroper 20 ! https://m.edsoo.ru/dddde230
bu6mmoreka 1IOK
5 16 1
JLTHHE OKPYRHOCTH H IIOMAIE Kpyra https://m.edsoo.ru/dddde230
Bu6nuoteka LIOK
1
6 JBHOKEHHS LIOCKOCTH 0 https://m.edsoo.ru/dddde230
. [ToBTOpEeHME, 0600ICHHE, 12 | bu6mmoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 6 0




PexomMeHaanuu no oneHKe 3HAHUM U YMEHUH yYalUXCH 110 MATeMAaTHKe

1. Conmepxanue U 00beM MaTepuaa, oJJIeKaIIero MPoBEepKe, OnpeaenseTcs nporpaMmmoi. [Ipu mpoBepke yCBOCHUSI MaTepuasa Hy>KHO
BBISIBJISITH MOJTHOTY, IPOYHOCTh YCBOEHUS YYAIIUMUCS TEOPUHU U YMEHUS IPUMEHSATh €€ Ha MPaKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYalUsX.

2. OcHOBHBIMH (hOpMaMU MPOBEPKH 3HAHUN M YMEHUH yJalTuXcsi IO MAaTeMAaTHKE SBIISIOTCS MMCbMEHHASI KOHTPOJIbHAS paboTa U YCTHBIN
omnpoc. [Ipu o1ieHKe MUCbMEHHBIX U YCTHBIX OTBETOB YUHUTENb B IIEPBYIO OUEepPE/Ih YUNTHIBACT MOKA3aHHBIEC YUalllUMUCS 3HaHUSI U yMeHUsl. O1ieHKa
3aBHCHT TaK)K€ OT HAIMYUS U XapaKTepa MOTPEIIHOCTEH, TOMYIEHHBIX YIaIlUMUCS.

3. Cpenu morpenrHoCcTei BBIICSIOTCS OMUOKH W HeTOYeThl. [lorpenHocTh cunTaeTcs OMOKOM, €CJIM OHA CBUJIETEIBLCTBYET O TOM, YTO
YYEHUK HE OBJIAJIE]I OCHOBHBIMU 3HAHUSMHU, YMEHUSMH, YKa3aHHBIMU B TIpOTpaMMe.

K Hesrouetam OTHOCSTCS OTPEIIHOCTH, CBUIETENILCTBYIOIINE O HEJOCTATOUHO MOTHOM UITH HEAOCTATOYHO MMPOYHOM YCBOSHHH OCHOBHBIX
3HAHUW U YMEHUU WM 00 OTCYTCTBUU 3HAHWN, HE CUMTAIONIMXCS B MPOTrpaMMe OCHOBHBIMHU. Hemoderamu TakKe CUMTAIOTCS: MOTPEIIHOCTH,
KOTOpbIE HE PUBEIN K UCKAKEHHUIO CMBICIIA MTOJIYYEeHHOT'0 YYeHUKOM 3aJaHMsI WM c1Ioco0a ero BRITMOIHEHUS; HeaKKypaTHas 3alKiCh; HEOpexHoe
BBHITIOJTHEHUE YepTexkKa.

['panunia Mexxay ommuOKaMHU W HEAOYETaMM SBIIETCS B HEKOTOpPOM creneHu yciaoBHOHM. IIpu onHUX 0OCTOATENHCTBAX JOIMYILEHHAs
YYAIUMUCS TOTPEITHOCTh MOKET pacCMaTPUBATHCS YIUTEIEM KaK OIMMOKa, B IPYroe BpeMsl U MPHU APYTUX 00CTOATEINHCTBAX — KaK HEJOYET.

4. 3aganus 119 YCTHOTO U MMUCbMEHHOTO OIPOCa YYAIIUXCsl COCTOSIT U3 TEOPETUUECKUX BOIPOCOB U 3ajau.

OTBeT Ha TEOPETUYECKUU BOMPOC CUUTACTCS OE3yNpEeUYHBIM, €CIH [0 CBOEMY COJIEPKAaHHUIO IMOJHOCTHIO COOTBETCTBYET BOMPOCY,
COJIEP’KUT Bce HE0OXonuMble TeopeThdeckue (PakThl i 0OOCHOBAHHBIE BBIBOJBI, a €0 M3JIOKEHHE M MHUCbMEHHAas 3aliCh MaTeMaTU4YeCKU
IPaMOTHBI ¥ OTJIMYAIOTCS TIOCTIEA0BATEIPHOCTRIO U aKKYPATHOCTBIO.

Pemenue 3agaun cuntaeTcs 6e3ynpeyHbIM, €CIIi IPaBIUIIBHO BBIOPaH CIOCO0 pElIeHHs], CaMO PEIIeHHE COTPOBOXKAAECTCA HEOOXOAUMBIMU
O0BSICHEHUSIMH, BEPHO BBITIOJIHCHBI HY>KHBIC BEIYUCIICHHS U IpeoOpa30oBaHusl, OJTy4eH BEPHBIA OTBET, MOCIEIOBATEILHO U aKKYPATHO 3aIMCaHO
pelieHue.

5. OneHka OTBETa yJaIerocs Mpu yCTHOM M MIHCBMEHHOM OIPOCE MPOBOIUTCS MO MATUOAIITBHON CUCTEME, T. €. 32 OTBET BBICTABIISETCS
0JTHa U3 OTMETOK: 1 (T10X0), 2 (HeYAOBIETBOPUTENHHO), 3 (YAOBIECTBOPUTENHHO), 4 (XOpOI1I0), 5 (OTIUYHO).

6. YuuTelnb MOXET MOBBICUTH OTMETKY 3a OPHUTMHAIBHBIA OTBET HAa BONPOC WJIM OPUTHHAILHOE PEIICHHE 3a]a4d, KOTOpPHIE
CBUJCTEIBCTBYIOT O BHICOKOM MAaTeMAaTHYECKOM Pa3BUTHUU YYalllerocs; 3a pelieHre Oosiee CI0XKHOW 3a7jaud WM OTBET Ha 0ojiee CIIOXKHBIN
BOIIPOC, MPEIOKEHHBIC YUalIeMycsl JOTIOJTHUTEIHHO MOCIIE BBIMTOTHEHHUS UM 3aJaHUH.

Kpurepum ommbdox

K rpy6biM ommlOkaM OTHOCATCSI OIIMOKH, KOTOpble OOHApY>KMBAIOT HE3HAHUE YdYaIlIMMHUCS (OpMYyII, MPaBHJ, OCHOBHBIX CBOMCTB,
TEOpEeM U HEyMEHHUE X NPUMEHATh; HE3HAHWE IPUEMOB PEILIeHUS 3a7ay, a TAK)KE BBIUUCIUTENbHBIE OIUOKY, €CIIM OHU HE SBJISIOTCS OMHUCKOM;

K Herpy0ObIM ommOKaM OTHOCSITCS: TIOTEPsl KOPHS WM COXPAHEHHE B OTBETE MOCTOPOHHETO KOpHS; OTOpachiBaHue 0e3 00BsICHEHUI
OJTHOTO U3 HUX U paBHO3HAYHbBIC UM;



K Hemoueram OTHOCATCS: HEpalMOHAIBHOE pEIIEHHE, OMHMCKH, HEAOCTATOYHOCTh MM OTCYTCTBUE MOSCHEHUI, OOOCHOBAaHUU B
peLeHusX

OuneHka yCTHBIX OTBETOB YUAaIIMXCH (B TOM YHCJIe 324€TOB)

OTBeT OLIEHUBACTCS OMMEMKOU «5», €CIU YUECHUK:

v’ TI0JIHO pacKphLlI COJEPKAHNE MaTepHaia B 00beMe, IIPEAYCMOTPEHHOM POrPaMMOi M Y4€OHHKOM,

v U3JIOKHII MaTepuas IPaMOTHBIM S36IKOM B OTIPEICTICHHOM JIOTHYECKOM TTOCIIEI0BATEIBHOCTH, TOYHO HCIIONIB3Ysl MATEMATHYECKYIO
TCPMHUHOJIOTHUIO U CUMBOJIUKY;,

v\ TPaBWJIBHO BBITIOIHII PUCYHKH, YEPTEKH, TPAQHUKH, COMyTCTBYIOIINE OTBETY;

v/ [OKasall yMEHHE WLTIOCTPHPOBATH TEOPETHIECKUE MOIOKEHHST KOHKPETHBIMU PUMEPAMH, IPUMCHSATh X B HOBOM CHTYallUH TIPH
BBITIOJTHEHUH MPAKTUYECKOTO 33/1aHHUS;

v/ NPOJEMOHCTPHPOBAI ~ YCBOEGHHWEC paHee W3YYEHHBIX COMYTCTBYIOIIMX BOIMPOCOB, CHOPMHUPOBAHHOCTH W YCTOWYHBOCTH
HCIOJIb3YEMBIX TP OTPAOOTKE YMEHHI U HABHIKOB;

v OTBC€YaJl CaMOCTOATCIBHO 663 HaBOAANIUX BOIIPOCOB YUYHUTCIIA. Bo3MoxHBI OoaHa - IOBC HCTOYHOCTH IIpU OCBCHICHUU
BTOPOCTETIEHHBIX BOIIPOCOB WJIM B BBIKJIA/IKaX, KOTOPHIE YYEHHK JIETKO UCTIPABUII 110 3aMEYAHUIO YUUTETIS.

OTBeT OlLIEHUBAETCS 0TMETKOM «4», €CIIi OH Y/IOBJIETBOPSET B OCHOBHOM TPeOOBaHUAM Ha OLEHKY «5», HO IPU 3TOM HMEET OJUH U3
HEJI0CTaTKOB:

v' B M3JI0KEHHUH JIOMYIIEHBI HEOOIBIINE TPOOEITBI, HE HCKAa3HUBIINE MATEMAaTHIECKOE COJICPIKAaHNE OTBETA;

v/ JIONyIIEHB! OJUH — JIBA HEJ0YETA IIPH OCBELIEHUH OCHOBHOTO COJIEPKaHMs OTBETA, HCIPABJIEHHBIE 10 3aMEYaHUIO YIUTEIIS;

v\ JomymieHsl ommOKa WM 0ojiee IBYX HEJIOYETOB IPU OCBEIICHHWH BTOPOCTEIIEHHBIX BOMPOCOB WIIM B BBIKJIAIKAX, JETKO
WCIIPABJIEHHBIE 10 3aMEYaHHUIO YUUTES.

OtMmeTKka «3» CTaBUTCS B CIEAYIOLUIUX CIy4asX:

v\ HENONHO WM HEMOCIeIOBATeIbHO PACKPBITO COJACP)KAHME Marephana, HO MOKa3aHo oOfllee MNOHWMaHWE BOIpOCa U
MPOJIEMOHCTPUPOBAHBl YMEHHS, TOCTATOYHbIC JJIs JAJbHEHIIEro YCBOGHHUs MPOrpaMMHOT0O Marepuana (ompeneneHHble «TpeboBaHUSAMHU K
MaTeMaTHYECKOM MMOJArOTOBKE yUaIUXCS»);

v\ HUMEJHCh 3aTPYIHCHUS] WM JOMYIICHbI OIHOKH B OMpPEICICHUM IOHATHM, WCIOJIb30BAHUH MATEMAaTHYECKON TEPMUHOJIOTHH,
gyepTerkax, BhIKJIAJAKaxX, UCIIPABICHHBIE [TOCIIE HECKOJIBKUX HAaBOASIIMX BOIPOCOB YUUTEIS;

v/ YUYCHUK HE CIPABUIICS C IPUMEHEHUEM TCOPHHU B HOBOI CUTYAIMH [IPH BBIMOJIHEHUH TPAKTHYCCKOTO 3aIaHUs, HO BBITIOJTHIIT 38 IaHUSI
00513aTEJIBHOTO YPOBHS CII0KHOCTH IO JAHHOM TEME;

v/ [Ipu 3HAHUH TEOPETUYECKOTO MaTepHalia BEISIBICHA HEOCTATOUHAs C(HOPMHUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOLIUX CIy4asix:



v He PacKpHITO OCHOBHOE COZEPKAaHUE yIeOHOTO MaTepHaa;

v 00Hapy>KEHO HE3HAHUE WM HETIOHUMAHUE YICHUKOM OOJIbIIEH WM Hanboiee BaXKHON YaCTH yd4eOHOTO MaTepuaa;

v’ JIOTYIICHBI OMMOKK B OMPEISICHUHN MOHSTHIA, TPH UCIIOIB30BAHUH MaTEMATHIECKO TEPMHUHOIOTHH, B PUCYHKAX, YePTEKaX HIIH
rpadukax, B BBIKJIAAKaX, KOTOPbIE HE UCTIPABJICHBI MTOCIIE HECKOJIBKUX HAaBOJASAILIMX BOIIPOCOB YUUTEIIS.

Otmetka «1» cTaBUTCS, €CIIH:

v YUCHUK O6H3py>KI/IJ'I IIOJTHOC HE3HAHHUE U HCIIOHMMAHUEC U3Yy4aeMOTI'O yqe6H0ro Marcpuraja Ui HE CMOI' OTBCTUTh HM HA OAWH U3 I10-
CTaBJICHHBIX BOIIPOCOB 110 U3y4aCMOMY MAaTCpUAITy.

OneHkKa NMCbMEHHBIX (KOHTPOJIbHBIX, CAMOCTOSITEIbHBIX) PA0OT yYaIuXxcst

OTMeTKa «5» CTaBUTCS, €CITH:
v’ pabora BBIIOJIHEHA MTOJHOCTHIO;
v' B JIOTHYECKUX PACCYKIECHUSAX ¥ 000CHOBAHMH PEIIECHHS HET IPOOEIOB ¥ OLIMOOK;
v\ B pelIeHMH HET MaTEMAaTUYECKHX OMIMOOK (BO3MOJKHA OJHA HETOYHOCTH, OIMCKA, HE SBJISIONIASACS CJIEACTBHEM HE3HAHMS WM
HETIOHWMaHUs Y4eOHOT0 MaTepurana).
OTtMeTKa «4» CTaBUTCS, €CIIH:
v' paboTa BHINOJHEHA MOJHOCTHIO, HO 00OCHOBAHHMS IIATOB PEHICHHS HEJOCTATOUHBI (€CIH YMEHHE 000CHOBBIBATh PACCYKICHHS HE
SIBIISTIOCH CIIEIIUATBHBIM O0OBEKTOM MPOBEPKH );
v/ JomylieHa ojHa OmMOKa WM JBa-TPH HEJOYeTa B BHIKIAIKAaX, PUCYHKaX, YepTekax MM rpadukax (€ciiv 3TH BHABI pabOTHI HE
SIBIISITUCH CIICIIMATTEHBIM 00BEKTOM IMPOBEPKH ).
OTMeTKa «3» CTaBUTCS, €CIIN:
JIOMyIIeHBI Oosiee 0JHOM omMOKK Wi Oojiee ABYX-TpeX HEIOYETOB B BBIKIAJKAX, YepTekaxX WM Tpadukax, HO yJalIuiics BIageeT
00s13aTeNTbHBIMH YMEHHUSIMH 110 TIPOBEPSIEMO TEME.
OTMeTKAa «2)» CTaBUTCS, €CIIH:
4 JIOTIYILIEHBI CYIIECTBEHHbIE OMUOKH, TOKa3aBIIUe, YTO yYalluiics He BIaJeeT
v 00s13aTeNbHBIMI YMEHHSIMU 110 JAHHOU TeMe B TIOJTHOM Mepe.
OTMeTKka «1» cTaBUTCH, €CIIH:

paboTa moka3zaia MmoJIHOe OTCYTCTBUE Y yUalerocs 00s3aTelbHbIX 3HAHUM U YMEHHI 110 MPOBEPSIEMON TeMe WIIH 3HAUYUTEIbHAS YaCTh
paboThI BHIIOJTHEHA HE CAMOCTOSITENIBHO.

OueHKa TecToB



OTMeTKAa «5» CTaBUTCH, CCIIU:
OTtmeTKka «4» CTaBUTCS, €CIIN:
OtmeTka «3» CTaBHUTCS, SCIIH:
OTMeTKA «2» CTaBHUTCH, CCIIH:
Otmetka «1» cTaBHUTCS, SCIIH:

BEPHO BHIMOIHEHO 85% - 100% paboThLI.
BEPHO BBIMOJIHEHO 65% - 84% paboTHI.
BEpHO BbINOIHEHO 50% - 64% paboThI.
BepHO BBINOIHEHO 30% - 49% paboTHI.
BepHO BbINoJIHEHO 0% - 29% paboThl.
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