Komnonent OIIOII 44.03.05 Ilenaroruveckoe od0pa3oBanue
(c nBy™Ms1 NpoUJISAIMH MOATOTOBKH)
Hanpasaennocts (mpopuiab) MatemaTnka. ®Pusnka

b1.B./1B.02.02

POHJ OHEHOYHBIX CPEJACTB

Aucuuniunmpl N36pannbie rJaBbl METOAUKH 00Y4YeHHUsI FeOMEeTPUH

(MmonxyJis)
Pa3paboruuk: VYTBepkIeHO Ha 3aceaHuu Kadeapsl
NBanuyk Haranbs BacunbeBHa, BBICILICH MAaTEeMaTUKH U (PU3UKU
JOIICHT Kadenpsl BhICIIEH npotokoi Ne 5 ot 27.02.2025
MaTeMaTUKHU U (PU3UKH,
KaHJ. NeJ. HayK, JOLEHT 3aBenyrommii kKageapoit

BBICIIIEN MaTeMaTHUKH U (1)I/I3I/IKI/I

B.B. JleButec




1. Kputepuu u cpeacTBa OLlEeHUBAHUS KOMIIETEHIMIA U HHIAMKATOPOB UX JOCTHKEHUs], (POPMHUPYEMbIX THUCHHUIIHHON (MOTYJIeM)

Koa u Koa u HaumeHoBaHue Pe3y/1bTaThI 00y4eHns 0 ANCHAILIAHE (MOLY.II0) OueHoYHbIE OueHo4yHbIE
HaMMeHOBaHUe UHAUKATOPa(0B) cpeacTsa cpeacrsBa
KOMIIEeTEeHIIUH JAOCTUKEHUS 3name Vmems Braoems TeKYIero MPOMeKyTOUHOI
KOMIIEeTEeHIIUH KOHTPOJIsI aTTecTAllMHU
K-1 HN-1lonk-8 — CTPYKTYpY, COCTaB OCYIIECTBISATH OTOOD — YMEHHEM
Crnocoben ocBanBath | [IpuMeHseT METOIBI U JUIaKTHYECKUE y4e0HOTO COep>KaHus IS paspabaTsiBaTh
Y HUCIIOJIb30BaTh aHan3a CJIMHHILIBI €ro peanuzaiuu B pasTuIHBIe HOPMBI
TEOpETUYECKUE Melaroruaeckomn MpeAMETHOU Pa3IUYHBIX opMax y4eOHBIX 3aHITHH,
3HAHUS U CUTYyalUH, obOmacTu 00y4JeHUsI B COOTBETCTBUU C MPUMEHSTh
MPaKTUYCCKUE npodeccHoHanbHOM TeOMETPUU tpedoBanmsivu GI'OC OO METO/bI, IPUEMBI U
YMCHHSA U HABBIKU B pe(bHCKCI/II/I Ha OCHOBC — OCHOBHBIE JIO'MYECKHU MBICJIIUTH U TCXHOJIOTHUNU
MpeAMETHOU CIICUMATbHBIX HAYYHBIX HOHSTHS, OIEePUPOBATH C 00y4YeHus, B TOM
oOactu npu 3HaHI/II71, B TOM HHUCJIC B (bopMyj‘[])I’ a6CTpaKTHI)IMI/I 06'f,eKTaM1/I; YUCJIIC
pelieHuu MpPEeIMETHON 00J1acTH TEOpeMBI U CTPOMTBH JIOTHYECKHE LETTH MH(POPMAITUOHHBIC
HpO(i)eCCI/IOHaJILHLIX I/II[-ZOHK-8 YTBEpPKACHU, paccymneHHﬁ, nenarhb — OCHOBHBIMH
3a/1a4 IIpoekTupyer n BXOJISIITUE B BBIBOJIBI IIPH PEIICHUHN METOoAaMU
OCYIIECTBIIAET yUeOHO- coJiepKaHue 3amau; penieHus
BOCHI/ITaTeHBHHﬁV OUCLMILINHBI; aHaJIN3UPOBAThH reOMETPUUECKUX THIOBLIE
Hponecc ¢ oropoun Ha — OCHOBHBIE NIPHUEMBI MaTeMaTHYECKHI TEKCT, 3ajad;
3HaHUA NPEIMETHOU U CIIOCOOBI CTPOUTH MOJIENH, — MpUeMaMu afanuA JUid Pe3ynbratel
o0acTu, IICUX0JI0ro- pelLIeHus 3a1a4 U COOTBETCTBYIOIIIHE o0OydeHus BBITIOMHCHIA TEKYyILIETO
NeIaroruicCKue 3HaHns JI0Ka3aTelIbCTBa MOCTaBJICHHOM 3a/7a4e; IIKOJIbHUKOB KOgTPOHBHHX KOHTPOJIA
Y Hay4YHO- TEOpEM AHAIM3UPOBATh U OLICHUBATh pasInIHBIM pabot
obocHoBaHHbIe HOJTy4EHHBIE PE3YIIbTATEL, croco0am pereHus
3aKOHOMCPHOCTH JI0Ka3bIBaTh PABUIILHOCTD reOMETPUICCKUX
OpraHusanin CBOMX BEIBOJIOB; 3a1a4
obpasoBatebHOTO BBIOMpATh U PEaTU30BBIBATH
npoiecca

HaunOoJiee pauuoOHaANbHBINA
METOJI pelICHUs
reoMeTpUYECKON 3a1auH;
MPUMEHSTh
nHPOPMALUOHHO-
KOMMYHHKaIMOHHBIE
TEXHOJIOTHH TIPU U3YYCHUH
reOMETPHYECKOT0
MaTepHaja IIKOJIBHOTO
Kypca MaTeMaTHKH




2. OueHka ypoBHsi c()OPMHPOBAHHOCTH KOMIeTeHIMI (MHAMKATOPOB MX I0CTHKEHHS)

IToxa3zarenn IIIkaia 1 KPUTEPHHU OLICHKH YPOBHS COPMHPOBAHHOCTH KOMIICTEHINI (MHIUKATOPOB MX IOCTH/KEHHUS)
OLlCHUBAHHUS
KOMIIeTeHI U Huske moporosoro IToporossrii IIpoaBuHYTHII Boicoxmnii
(MHANKATOPOB («Hey0081emB8oOpUMENbHOY) («y0oeremeopumenbHo») («xopouwioy) («omauunoy)
X JOCTHKEHH )
oanora YpoBeHb 3HAHUI HUXKE MuHMMaIbHO IOMYyCTUMBINA YPOBEHB YposeHb 3HaHHI B 00BEME, YpoBeHs 3HaHUI B 00BEME,
3HAHUH MHHUMAJIBbHBIX TPEOOBaHHUH. 3HAHUM. COOTBETCTBYIOIIEM NTPOTPaMMe COOTBETCTBYIOIIEM NTPOTPAMME
Nwmenn mecto rpyObIe OITHOKH. JormymeHs! He TpyOBIe OMMOKH. TTOJITOTOBKH. TTOITOTOBKH.
JlonymeHbl HEKOTOPbIE HOTPEITHOCTH.
Haauune IIpu BEINOJIHEHNH CTaHAAPTHBIX ITponeMOHCTPHPOBaHBI OCHOBHEIE ITponemoHcTpUpOBaHb! Bce OCHOBHBIE | [IpomeMoHCTpHupOBaHBI Bce
yMeHui 3aJlaHUH He MPOAEMOHCTPUPOBAHBl | YMEHHUS. YMEHHS. OCHOBHBIE YMEHUS.
OCHOBHBIE YMEHHS. BrInonHEHB! TUIIOBBIC 3a/1aHUS C HE BrInoTHeHB! Bce OCHOBHBIE 33/1aHUS ¢ | BBINOIHEHBI BCe OCHOBHBIE
Hmenu mecTo rpyOble OMINOKH. rpyObIMHU OIINOKaMHU. HEKOTOPBIMU ITOTPEITHOCTIMH. JIOTIOJTHUTENbHBIE 3aJaHus 0e3
BrImonHeHs! Bce 3a/1aHus, HO HE B BrInoHeHs! Bce 3ajaHus B IOJTHOM OLIMOOK M MOTPEIIHOCTEH.
MOJIHOM 00BbeMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOPBIE C HeIoueTaMH. | 3aJaHusl BBIIIOJIHEHBI B [TOJTHOM
MOSICHEHMS], HETIOJIHBIE BBIBOJIBI) o0beMe Oe3 HeJI0UYETOB.
Hannune IIpu BBINIOJIHEHUY CTaHJAPTHBIX Hmeercss MUHUMaNbHBIN HAOOp [IponemoHcTpUpOBaHbI 0a30BbIE IIponeMoHCTpUpPOBaHBI BCE
HABBIKOB 3aJlaHUH He TPOJAEMOHCTPUPOBAHBI | HABBIKOB JUIsl BBIMOIHEHHS HaBBIKH IIPH BBITIOJHEHUT OCHOBHBIE YMEHHS.

(BJ1aleHHEe ONBITOM)

0a30BbIC HABBIKH.
Nwmenun mecto rpyObIe OITHOKH.

CTaHAAPTHBIX SaI[aHI/Iﬁ C HCKOTOPbIMH
HECI04YCTaMU.

CTaHAAPTHBIX SaHaHI/Iﬁ C HCKOTOPbIMH
HCIO0YCTaMU.

BerInosHEHBI Bce OCHOBHBIE U
JOTIOJTHUTENbHBIC 3aJaHus 0e3
OIIMOOK M MOTPEITHOCTEH.
IIponeMoHCTpUpPOBaH TBOPUYECKUI
MOJXOJT K PELICHUIO
HECTAaHAAPTHBIX 3a/1a4.

Xapakrepucruka
copMupoOBaHHOCTH
KOMMETEeHIIUH

Komnerennuu gaxTuuecku He
c(OpMHUPOBaHBI.

Nmeronuxcs 3HaHUN, YMEHUH,
HaBBIKOB HEJOCTATOYHO JIJIsI
pELICHUsI MPAKTHYECKUX
(mpodeccruoHaBHBIX) 3a71a4.

W

3adyeTHOe KOJMYEeCTBO OaIOB HE
HaOpaHO COTJIacHO
YCTaHOBJICHHOMY JIHAIIa30HY

CdhopMUpOBaHHOCTH KOMIIETEHITHIHA
COOTBETCTBYET MUHUMAJIbHBIM
TpeOOBaHUSIM.

Nmeronuxcst 3HaHUM, YMEHUH,
HABBIKOB B [1EJIOM JJOCTATOYHO JIJIsI
peLICHUsI MPAKTHYECKUX
(npodeccnoHanbHBIX) 33/1a4.

N
Ha6paH0 3a4€THOE KOJUYECTBO OallIOB
COTJIACHO YCTAaHOBJICHHOMY AWAIIa30HY

CdopMupoBaHHOCTH KOMIIETSHIIHIA B
[IEJIOM COOTBETCTBYET TPEOOBAHUSM.
Mmeromuxcst 3HaHUM, YMEHUH,
HABBIKOB JIOCTATOYHO JIJISl PEIICHUS
CTaHIapPTHBIX MpodeccnoHaIbHBIX
3ajad4.

N
Ha6paH0 3a4€THOE KOJUYECTBO OAILIIOB
COrJIaCHO YCTAHOBJICHHOMY AHAlla30HY

CdhopMupoBaHHOCTH
KOMITIETCHITUN MOJTHOCTHIO
COOTBETCTBYET TPeOOBAHUSAM.
Hmeromuxcst 3HaHUM, yMEHUH,
HaBBIKOB B IIOJIHOM Mepe
JIOCTaTOYHO JUJISl pELIEHUS
CJIOXHBIX, B TOM YHUCJIE
HECTaH/JapTHBIX,
po¢eCCHOHANBHBIX 3ajad.
NI

Habpano 3a4eTHOE KOTHYECTBO
0aJIJIOB COTTIACHO
YCTaHOBIEHHOMY JIHAIa30Hy




3. Kputepun u mkaja oneHMBaHUs 32IaHUI TEKYIIIEr0o KOHTPOJIsI

3.1 Kpurepuu ¥ mikajia olleHUBaHUS IIPAKTHYECKUX padoT

[Tepeuensb mpakTUYeCKUX padOT, OMUCAHHME TOPSAKA BHIMOTHEHHS W 3alIUTHl PabOTHI,
TpeOOBaHUS K pe3yabTaTaM pabOThI, CTPYKTYpPE U COACPKAHUIO OTYETa U T.II. MPEIACTABICHBI B
METOJMYECKUX MaTepHajiaX 10 OCBOCHHUIO TUCIHIUIMHBI (MOAYJNS) U B DJIEKTPOHHOM Kypce B
DUOC MAY.

Ouenka/6anipl Kpurepuu ouenuBanus

3amaHuie BBIMIONHEHO IIOJHOCTBIO M TMPaBWIbHO. OTYET MO MpaKTHYECKOW paboTe
Omauuno MOATOTOBJICH KauyeCTBEHHO B COOTBETCTBHH C TpeOoBaHMsAMH. IloHOTa OTBETOB Ha
BOIIPOCHI MPEIOJaBaTeNs IPH 3alUTe PAOOTHI

3agaHde BBIMONHEHO MOJHOCTHIO, HO HET JOCTATOYHOrO OOOCHOBAHUS WIIH MNpPHU
BEPHOM pEIICHWH JOMYyIICHA HE3HAYMTENbHAas OIIMOKa, HE BIMAIONIAs Ha
MPaBUIILHYIO MOCIIEA0BATEILHOCTD paccyxkaeHuii. Bce TpeGoBaHusl, MpeabsBisieMble
K paboTe, BBITIOJTHEHBI

Xopowio

3asaHus BBINIOJHEHBl YaCTUYHO C OMIMOKaMU. J[eMOHCTpUpYET cpeiaHHil ypOBEHBb
Yooenemeopumenvno | BHIIONHEHHS 3aJaHUA Ha MpakTH4YecKylo pabotry. bBbonemmHCTBO TpeboBaHUil,
TIPEABSBISEMBIX K 33JJAHUIO0, BBITIOJTHEHbI

3a1aHre BBIMOIHEHO CO 3HAYUTENLHBIM KOJMYECTBOM OITMOOK HAa HU3KOM YPOBHE.
Heyoosnemeopumenwvro | MHorue TpeOOBaHU, IPeAbABIseMbIe K 33 JaHUIO, HE BBITIOIHEHBI.
WJIN 3aganue He BBITOIHEHO

3.2 Kpurepuu ¥ mKajia olleHUBaHUs KOHTPOJILHBIX padoT

HepequL KOHTPOJIbHBIX SaﬂaHHﬁ, PCKOMCHAAIIMU 110 BBLIIIOJHCHUIO ITPCACTABJICHLBI B
MCTOAUYCCKHUX MATCpHaIaX II0 OCBOCHHUIO AUCHUILIMHBI (MO,I[y.]'IH) U B JJICKTPOHHOM KYpCC B

OHNOC MAY.
B ©OC BkIrO4EH TUIIOBOM BapHaHT KOHTPOJIBHOTO 3aJaHMS.

1. Yrael npu OAHOM W3 OCHOBaHUM TpameLMH pPaBHbI 85° u 50, a OTPE3KHU, COCIUHSIOIINE CEpeAUHbBI
MPOTUBOIIOJIOAKHBIX CTOPOH Tpaneuuu, pasusl 11 u 1. Haiiaute ocHOBaHuUs Tpaneuuu.
Otger: 10 u 12

2. BbicoTa NpaBWIILHON YETHIPEXYTOJIbHOM MUPaMKJIBI COCTABIISET ¢ 60KOBOM rpanbio yron 30°. Yepes
CTOpPOHY OCHOBaHUS MHpPaMU/BI TIPOBEACHA IJIOCKOCTh, EPIIEHANKYIISIPHAS MPOTHUBOJIEKAILEH TPaHu.
Haiitu oTHOmeHne 0OBEMOB MHOTOTPAHHHUKOB, IOJYYEHHBIX IPH NEPECEUCHUH HHPaMHUIbl STOH
TJIOCKOCTHIO.

OTtBeT: —
5

3. B npasuibHo#t TpeyrombHoit mpusmMe AB =4 cm, AA = 3cwm. Haiitu paccrosuue ot Bepumnbl C; 110

mwiockoctt ADB, rae D — cepennna peopa AC, .

OrtseT: E
Ouenka/0annsl Kpurtepuu oneHuBaHus
Omauuno Pabota BBIMIOJIHEHA MTOJTHOCTHIO, 0€3 OMMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OIUCKA,
He SIBJISIONIAsCS CIIEACTBHEM HENOHMMAHMS MaTepraa)
Xopouio Pa6oTa BeIIONTHEHA TOTHOCTHIO, HO 0OOCHOBAHMS IIATOB PEIICHUS HEIOCTaTOYHEI,

JIOTIyIIIeHa O/THA HeTpyOast omunOKa WM ABa-TPU HeI0o4eTa, He BIUSIOMUX Ha
MPAaBUIBHYIO MOCIIEA0BATEIHHOCTD PACCYKICHUI

Yooenemeopumenvno | B pabote nomymeno 6omnee ogHOM rpy0oi omubku nnn 6oiee IByX-Tpex
HEI0YETOB, HO O0YYAONIHICS BiIaaeeT 00M3aTCIbHBIMU YMEHISIMHU TI0 TIPOBEPSICMOI




TEMC

Heyooenemeopumenwvno | B padote ects rpyOble OIIMOKN M HEJOUETHI
NJIn
KonrtposbpHas paboTa He BBIIOJHECHA

3.3 Kpurepuu # mkaia OleHUBaHUs JOMAIIHUX padoT

[lepeuenp nomamHUX 3aJaHUil, PEKOMEHJAIMK MO MX BBINOJIHEHUIO MPEICTABJICHbI B
3neKTpoHHOM Kypce B OUOC MAY.

Ounenka/6annnl Kpurtepnu onennBanus

Bce 3aganus paGOTLI BBITIOJTHEHBI MOJIHOCTBIO U IPAaBUJIbHO. PaGoTta BEIIOIHEHA B

Omauuno
CPOK, KaueCTBEHHO B COOTBETCTBHH C TPEOOBAHUSIMU

BrImorHeHO OTHOCTRIO U TpaBUIIbHO Oonee 80 % 3amaHuid.
Xopowo WJIN HeT 10CTaTOYHOTO 0OOCHOBAHUSI TPUBEACHHOTO PEIICHHS
WJIN npu BepHOM pELICHHH JOMYIICHA He3HAYNTEIbHAsK OUIHOKa

3agaHus BBITOJHEHBl YaCTHYHO C OMMOKaMu. J[eMOHCTpHpYeT CpemHHH YpOBEHb

Yooenemeopumenvno N N
BBIITOJTHEHMS 33/1aHIH KOHTPOJIBHON paboTHI.

33}18HI/IC BBITNOJIHEHO CO 3HAYUTEIHHBIM KOJIMYECTBOM OIIMOOK Ha HU3KOM YpOBHE.

Heyoosnemeopumenvno .
4 P Bremomnaeno meree 60 % Bcex 3amanuid. M1JIW 3amanne He BHIITOIHEHO

4. KpnTepnu U IIKajJja OuCHMBAHUS PE3YJAbTATOB oﬁyqe}mﬂ no AUMCHMIIINHE
(MOIly.]'[lO) IPpH MPOBCACHUH NPOMEKYTOUHOM aTTeCTALINN

KDI/ITGDI/II/I 1 IIKaJ1a OOCHUBAHUA PE3YJIbTATOB OCBOCHUA NWCIIUITIIMHBI (MOZIVJI?I)
_C 3a4eTOM

Ecnmu obOyuarommiicss Habpan 3a4eTHOE KOJMYECTBO OAIOB COTJIACHO YCTAaHOBJICHHOMY
JUana3oHy Mo AUCHUILIMHE (MOAYIIO), TO OH CYUTAETCS aTTECTOBAHHBIM.

Ouenka Bajbl Kputepuu ouennBanus
Habpano 3aueTHOE KOIMYECTBO OAJIJIOB COTJIAaCHO
3aumeno 60 - 100 p
YCTaHOBJICHHOMY JIHAINa30Hy
3aueTHOE KOJIMYECTBO COTIACHO YCTAaHOBJICHHOMY
Hezaumeno menee 60

Jrana3zoHy 0amioB He HabpaHO

5. 3anaHusi AMATHOCTHYECKOI PaldOThl Il OLEHKH Pe3yJbTATOB OOy4YeHHsS IO
AUCHUILINHE (MOIYJII0) B pAMKaX BHYTPEHHell U BHelIHell He3aBUCHMOIi OIleHKU KavyecTBa
o0pa3zoBaHus

®OC comepkuT 3agaHdsl JUIsi OLUEHWBAHWS 3HAHWM, YMEHUW M  HAaBBIKOB,
JEMOHCTPHUPYIONIUX  YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIIMH © WHIAKATOPOB HX
JOCTHKEHUS B MPOIIECCE OCBOCHUS JUCIUIINHBI (MOJTYJIS).

Kowmmnext 3amanuii pa3paboTraH TakuM oOpa3oM, 4YTOOBI OCYIIECTBUTH MPOLEAYPY
OLICHKH Ka)KJI0OM KOMIIETeHINH, (OPMUPYEMBIX AUCHUUIUIMHON (MOAYJIEM), Y OOy4arouierocsi B
MUChMEHHOU (hopMme.

ConeprxaHne KOMIUIEKTA 3a/laHUH BKIIIOYAET: pacyemmubie 3a0ayu.

KomnuekT 3aganuii 1MarHocTHYECKOH padoThI



ITIK-1 Crioco6eH ocBauBaTh U UCMOIb30BaTh TEOPETUUECKUE 3HAHUS U MPAKTUUECKUE YMEHUS
Y HAaBBIKU B NPEIMETHOIN 00J1aCTH IPHU pelIeHNH NMPO(ecCHOHAIBHBIX 3a/1a4

B TpeyronbHMK BIHMCaHa OKpPYKHOCTh paauyca 2. OIHa M3 CTOPOH TpPEYrOJIbHHMKA
JEJIUTCS TOYKOW KacaHus Ha OTpe3Ku AnuHoW 7 u 2. Haliaute paamyc OKpYKHOCTH,
OIMCAHHOM OKOJIO TPEYrOJIbHUKA.

OrBer: R =53

onuc.

Oxpyxmuocts ¢ nentpom O , Brucannas B tpeyronsnuk ABC , kacaercs ero cropon
AB, AC u BC Broukax C;, B, u A coorsercrsenno. buccekrpuca yriua A

nepeceKaer 9Ty okpyxHoctb B Touke Q , nexaueit Buyrpu tpeyronsanka ABC; .
2 a) Jokaxwure, uto C,Q — 6uccexrpuca yrna AC;B;.

0) Haiimure paccrosuue or Toukn O [0 IEHTpa OKPYKHOCTH, BIMCAHHOH B
tpeyromsiuk AC; By, eciu n3sectno, uro BC =15, AB =13, AC=14.

Ortser: 4

B tpanetuu ABCD ocnosanue AD B nBa pasa mensuie ocnoanus BC . Buyrpu
tpanenuu B3sin Touky ABC Ttak, uro yrnet BAM u CDM  npsamsre.
a) Hoxkaxwure, uro BM =CM .

3 0) Haitnute yron ABC, eciu yron BCD pasen 64°, a paccrosnue ot touku M
no npsimoit BC pasno cropone AD .
Otger: 71
OcHoBanue 1 60KOBasi CTOPOHA paBHOOEIPEHHOTO TPEyrojibHUKa paBHbI 34 u 49
COOTBETCTBEHHO.
a) JloKaxuTe, 9TO CpeHAs JIUHHUS TPEyrojbHUKA, IapaliebHas OCHOBAHUIO,
4 TepeceKaeT OKPYKHOCTb, BIIUCAHHYIO B TPEYTOJIbHUK.
0) Haiizure 1MHy oTpe3Ka 9TOi cpeiHeii IMHUM, 3aKII0YEHHOTO BHYTPH
OKPY’KHOCTH.
OtgerT: 8
Yeteipexyronsauk ABCD Brnucan B oxpysknocts, mpuuém cropona CD — nuamerp
310t OKpyxkHOCTH. [Iponomkenne nepnenaukynspa AH x nuaronanu BD nepecekaer
cropony CD B Touke E, a oxpyxnocts — B Touke F , npuuém H — cepenuna AE .
S a) Jlokaxwure, uro yetbipexyronsaunk BCFE — mapamnenorpamm.
0) Haiimure mnomans yersipexyronsauka ABCD , ecnu ussectno, uto AB=5nu
AH =4.

Ortser: 67,5




