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PaGouas mporpamma o yueo6Homy npeamery reomerpus Ha 2023-2024 yueOnsIii rog ais odydaromuxcs 9 kimacca MbOY «MuoronpoduiibHbIH
muneit Nell um. B. I. Menaenscona» pa3paboTana B COOTBETCTBHH C TPEOOBAHHUSIMHU:

1.
2.
3.

depnepanbHoOro 3akoHa ot 29.12.2012 Ne273-d3 «06 obpasoBaHun B Poccuiickoit Peaepaunmn»
depepanbHoro 3akoHa ot 31.07.2020 N2304-$3 «O BHeceHUM nameHeHnn B O3 «O6 obpasosaHMm B PP» no Bonpocam BOCNUTAHUAY
MpuKasa MuHnpocseweHns ot 22.03. 2021 Ne115 «O6 yTBep:KAeHMM NopsaKa OpraH13aLUmMmn 1 ocyecTsieHma obpasoBaTesibHOM
0eATeNbHOCTN NO OCHOBHbLIM 06Pa30BaTE/IbHbIM NPOrPaMMam HavyabHOro 06LLero, o0CHOBHOro obLLero 1 cpeaHero obuero ob6pasosBaHUA» (
C U3SMEeHeHMAMM, YTB. Npukasom MuHnpoceeweHna ot 05.12.2022 Ne1063.
®rocC 000, yts. npmMkaszom MuHobpHaykun Poccmm ot 17.12.2010 Ne1897.
$0Mn 000, ytB. npmMkaszom MuHobpHaykun Poccmm ot 18.05.2023 Ne370
Mpukasa MuHnpoceeweHma ot 11.12.2020 N2712 «O BHeceHUN n3meHeHui B HekoTopble PFOC obuiero obpasoBaHusA No Bonpocam
BOCMUTAHMA 0ByYatoLLMXCA»
CII 2.4.3648-20 «CaHuTapHO-3MIHUIEMHAOIIOTHIECKHIE TPEOOBAHHS K OPTraHU3alUsIM BOCIIUTAHUS U OOyUEHUs, OTJbIXa U
037I0POBJICHUS AETEH U MOJIOAEKH», YTBEPKAECHHBIX IOCTAHOBIEHUEM [TIABHOT'O CaHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

CaHlMuH 1.2.3685-21 «mrneHmnyeckme HoOpmMmaTuBbI
N TpeboBaHMA K obecneyeHnto 6e3onacHoCcTM U (Mnn) 6e3BpeaHOCTM ANA YeNoBEKA GAaKTOPOB cpedbl OBUTAHUAY,
YTBEPXKAEHHbIX MNOCTAHOB/NIEHMEM INTABHOMO CaHUTAPHOro Bpaya ot 28.01.2021 Ne 2
YMK: Yuebnuk. ['eomerpus: Yueb. qiis 7-9 kii. obmeobpasosar. yupexaenuit./ JI.C. Atanacsu, B.®. by3y3os, C.b. Kagomiies u
np.- M.: [Ipocsemienue, 2020
Tectsl o reomerpun. 9 knace. K yueonnky Aranacsna JI.C. u np. — 3BaBuu JL.U., [Torockyes E.B, 2018

I'eomerpust. 9 knacc. COOpHUK 3aaHUM I TEMAaTHYECKOTO M HTOrOBOTO KOHTpoutst 3HaHuid. Epmosa A.I1., 2020

['eomerpus. 9 kiacc. Temarnueckue Tectsl. Mutenko T.M., bouakos A J1.,2018
Ha usydenue yue6HOro npenmera (kypca) B 9 kitacce yueOHbBIM IJIaHOM OTBOJUTCS 2 yaca B Hezlento, 68 yacoB B roa (34 yueOHbIe HEAETH).
[Ipu peanmzanmu pabodeld MporpaMMbl Ha YPOKax HCIONB3YIOTCS JIEKTPOHHBIC CPEICTBA OOyUYEHHsI: WHTEPAKTHBHAS W MYJIBTUMEIUITHAS
IIPe3eHTAINH, AEKTPOHHbIE 1H(POBBIe) 00pa3oBaTeIbHbIE pecypehl: «Skmaccey, «SHnekc. YueOHUKey, BBINOIHEHHE TECTOBBIX 3aJJaHui Ha
caiite dokchopnra, KOHTpoidb3HAHUU.p) U Ap.  DJEKTpoOHHBIE cpelncTBa OOy4YEeHHS Ha YpOKaX HCIOJB3YIOTCS C COONIOIeHHEM
ycranosneHHbIX CII 2.4.3648-20 TpeGoBanuii.


https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/

Conep:kanue yueOHOIro npeaMera
BexTopbl M MeTO KOOPAMHAT

[Tonsitre BekTopa. PaBeHcTBO BekTOpOB. ClIOXKEHHE ¥ BRIYUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpA HA YUCIO. PaznoxkeHne BeKTopa 1o
JIBYM HEKOJUIMHeapHbIM BekTopaM. KoopauHarel Bektopa. [Ipocreiinme 3a1a4n B KOOpJMHATaX. YpaBHEHHS OKPYKHOCTH U mpsimoid. [Ipumenenune
BEKTOPOB ¥ KOOPAMHAT MPU PEIICHUU 3a/1a4.

OcHOBHas 1eJIb — HAy4YUTh YYalluXCsl BBIMOJHATH JNEHCTBUS HaJ BEKTOPAMH KaK HAIpPaBJICHHBIMH OTPE3KaMH, YTO BAXKHO JUISI
MPUMEHEHUS BEKTOPOB B (PH3UKE; TO3HAKOMUTH C MCIIOJIb30BAHUEM BEKTOPOB U METO/a KOOPJAMHAT MPHU PEIICHUU TeOMETPUICCKUX 3a1a4. BekTop
OTIpENeNIIeTCSl KaK HAIpaBJICHHBIA OTPE30K WM JCHUCTBHUS HaJ BEKTOPAaMH BBOISTCS TaK, KaK 3TO MPHHATO B (H3UKE, T. €. KaK JCHCTBHS C
HaIpPaBICHHBIMU OTPE3KAMHU.

OcHOBHOE BHUMaHHE JOJKHO OBITH YNIEJICHO BHIPAOOTKE YMEHHH BBIMOIHSATH OMEpAlldd HaJ BEKTOpaMHU (CKJIaJbIBaTh BEKTOPHI MO
npaBWJIaM TPEYTOJIbHUKA W TapajuieJlorpaMMa, CTPOUTh BEKTOP, PaBHBIM pPAa3HOCTH JIByX IaHHBIX BEKTOPOB, a TaKXKe BEKTOP, PABHBIN
NIPOM3BE/ICHUIO IAaHHOTO BEKTOpa Ha JJAHHOE YKCIIO).

Ha npumepax mnoka3biBacTcs, KaK BEKTOPHl MOTYT NPHMEHSATBCS K PEIICHUI0 TEOMETPUYECKUX 3aaad. JleMoHCTpupyercs
3PPEKTUBHOCTh NMPUMEHEHHsI (HOPMYIT JUIsi KOOPIAWHAT CEPEIHHBI OTPE3Ka, PACCTOSHUS MEXIY IBYMS TOYKAMHU, YPaBHEHUIH OKPYXHOCTH WU
IPSIMOM B KOHKPETHBIX TEOMETPUUYECKHX 3a7adaX, TEM CaMbIM JAeTCs MPECTaBIeHNE 00 N3YYeHUH T€OMETPUICCKUX (UTYP C MIOMOIIBI0 METOJIOB
anreopsol.

CooTHOIIEHUSI MKy CTOPOHAMH U YINIAMH TpeyroJibHuka. CKajIsipHoe Npou3BedeHHe BEKTOPOB

CuHyc, KOCUHYC U TaHT€HC yria. TeopeMbl CHHYCOB M KOCHMHYCOB. Pemienue tpeyronbHuKoB. CKalsipHOE MTPOU3BEAEHUE BEKTOPOB U
€ro MpUMEHEHHE B TeOMETPUUYECKUX 3aJadax.

OcHOBHas 11€71b — Pa3BUTh YMEHUE yUYaIIUXCs IPUMEHSITh TPUTOHOMETPUUYECKHH annapar Ipy pelIeHnd TeOMeTPpUYeCKHX 3a/1a4.

Cunyc u xocunyc moboro yma ot 0° 1o 180° BBoAATCA ¢ MOMOUIBIO EAMHUYHON MOIYOKPYKHOCTH, JOKa3bIBAIOTCSI TEOPEMBI CHHYCOB
¥ KOCHHYCOB M BBIBOAWTCS €Ile ofHa (hopMylna IUIOIAAN TPEYrojdbHUKA (TIOJOBHWHA MPOU3BEICHUS JIByX CTOPOH HA CHHYC YIJIa MEXIY HUMH).
DTOT anmapar MPUMEHSETCS K PEIIEHHIO TPEYTOJIbHHUKOB.

CkansipHOoe TPOU3BEICHUE BEKTOPOB BBOIUTCS KakK B (hu3mke (MPOM3BEICHHE JJIMH BEKTOPOB HA KOCHHYC YIVIa MEXAY HHUMH).
PaccmarpuBaroTcsi CBOMCTBA CKaJIIPHOTO MPOU3BEICHUS U €T0 IIPUMEHEHHE NP PEIIEHUH FeOMETPHUECKUX 3a/1au.

OcHOBHOE BHUMaHME CIIEAyeT YIENIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B IMPUMEHEHMH TPUTOHOMETPUYECKOTO amrapara npu
pELICHUH T€OMETPUUYECKUX 3a/1ad.

JIMHA OKPYKHOCTH M IJIOIIA/Ib Kpyra

[IpaBunbHBIE MHOTOYTOTBHUKH. OKPY>KHOCTH, OMKCAHHASI OKOJIO MPABUJIBHOTO MHOTOYTOJIbHMKA W BIUCaHHAs B Hero. [locTpoenne
MPaBUJILHBIX MHOTOYTOIBHUKOB. J[TnHa okpyxHOCTH. [omanp kpyra.

OcHOBHas 11€JIb — PACHIUPUTH 3HAHKUE YUAIIUXCS O MHOTOYTOJBHUKAX; PACCMOTPETh MOHSATHS IJTUHBI OKPY>KHOCTH U TUJIOMIATH Kpyra
u GopMyibl UId UX BblUMCICHHs B Hauane TeMbl naeTcs OMNpelesieHHe MPaBHIBHOTO MHOTOYTOJIbHHKA U PaccMaTpPUBAIOTCS TEOpPEMBI 00
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OKPYXHOCTSIX, OMIMCAHHOU OKOJIO TPABUJILHOTO MHOTOYTOJIbHUKA M BIIUCAHHOU B HETO. C MOMOIIBIO OMMMCAHHOW OKPYKHOCTH PELIAIOTCS 3a7a4u O
MOCTPOEHUH MPABUIILHOTO MIECTUYTOJIBHUKA U IPABUILHOTO 12-yrojabHUKa, €CIIU JaH MPaBUIbHBIN M-YTOJbHUK.

@opMyIibl, BBIpAXAIOIIUE CTOPOHY MPABWJIBHOIO MHOTOYTOJIBHMKA M PajuyC BIHMCAHHON B HEro OKPYKHOCTH 4Yepe3 paauyc
OMHMCAHHON OKPY>KHOCTH, HCIOJB3YIOTCSI MpPHU BbIBOAE (OPMYN JJIUHBI OKPY)KHOCTH W IUIOIIAAW Kpyra. BeIBoj ommpaeTcss Ha WHTYUTHUBHOE
IpeCTaBICHUE O MpeJene: NpU HEOrPAaHUYCHHOM YBEJIMYEHUU YHUCIAa CTOPOH MPAaBHIIBHOTO MHOTOYTOJIbHHMKA, BIMCAHHOTO B OKPYXHOCTb, €TO
NEePUMETP CTPEMHUTCS K JJIMHE 3TOM OKPYKHOCTH, a TIJIOMIAh — K IUIOMIAJU KPyra, OTPaHUYE€HHOTO OKPY>KHOCTHIO.

JABuKkeHust

OtoOpakenue miockoctu Ha cebs. [lonstue amkenus. OceBas u LEeHTpasibHas cumMmeTpur. [lapamnensHbiii nmeperoc. [ToBopor.
Hanoxxenust n 1BM>KeHUS.

OcHOBHas 1elNb — MO3HAKOMHUTh Y4YalIUXCs C IOHSATUEM JBHXKEHHMS M €ro CBOMCTBAMH, C OCHOBHBIMM BHUJAMHU JIBHXKEHHM, C
B3aMMOOTHOIIICHHUSIMHU HAJIOKCHUH U JIBUKECHHUIM.

JIBu>keHHE TUIOCKOCTH BBOJUTCS Kak OTOOpa)KeHHE IUIOCKOCTH Ha cebs, COXpaHsIolee pacCcTosHUE MEeXAYy ToukaMu. [lpu
pPaccMOTPEHUHU BHUJIOB JBUKEHHUI OCHOBHOE BHUMAHUE YIENAETCS MOCTPOCHUIO 00Pa30B TOUYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB IIPU OCEBOM U
HEHTPATbHON CUMMETPHSIX, MMapauIeIbHOM MepeHoce, moBopore. Ha addexTHhIX mpuMepax moka3bIBaeTCsl MPUMEHEHHE JIBHXKCHHUM MPU PEIICHUN
reoMeTpuyeckux 3anad. [loHsTHE HANOXKEHNSI OTHOCUTCS B IAHHOM KYPCE K YKCIy OCHOBHBIX IMOHATUH. /J[0Ka3bIBa€TCs, YTO MOHATHS HAJIOKCHUS
U JBIDKEHUS SBIISIIOTCS SKBUBAJCHTHBIMH: JIFO00€ HAJIOKEHHE SIBIISICTCS JBMIKEHHEM IUTOCKOCTH M oOparHo. M3ydeHue mokazaresnbcTBa HE
SBIISIETCS 00513aTeIbHBIM, OTHAKO CJIENYET PACCMOTPETH CBS3h MOHSITHI HAJIOXKCHUS U JIBHXKECHUS.

HauyanbHble cBeIeHNsI H3 CTepeoMeTpHn

[Ipenmer crepeometpusi. Muororpanauk. [Ipusma. [apamnenenunen. Hunuuap. Konyc. Chepa u map.
OcHOBHas 11€71b — NO3HAKOMUTD YYaIIUXCSl C MHOTOI'PaHHUKAMU; TEJIAMH U MIOBEPXHOCTSMHU BPAICHUSI.
00 akcnomax reomeTpumn
006 akcuomax rraHuMeTpuu. Hekotoprlie cBeieHUsI 0 pa3BUTUH T€OMETPUU
OcHoBHas 11€71p — J1aTh OoJiee IITYOOKO€ MPEICTaBICHHE O CUCTEME aKCUOM IIJIaHUMETPUU M aKCHOMAaTHYECKOM METOJIe

IloBTOpEHUE

[TapannensHblie npsmbie. TpeyroapHUKU. YeTblpexyrobHUKNA. OKpPYKHOCTb.
OcHoBHasl 11€71b — HUCIOJIB30BAaTh MAaTEMaTUUECKUE 3HAHUSI JUIsl PELICHUs Pa3IMYHbIX MaTeMaTHUECKHUX 3a/1ad.

I[Inanupyemble pe3yJbTaThbl H3y4eHHUs MPeIMeTa
JIMYHOCTHBIE PE3YJIBTATbI

JInuHOCTHBIE pPe3yabTaThl OCBOCHUS ITPOTrpaMMBbl Y4eOHOTO Kypca «['eoMeTpus» XapakTepHu3yrTCs:



1) naTpuoTHYecKkoe BOCIUTAHHE:

IPOSIBIICHUEM HMHTEpeca K MPOIIJIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH, IEHHOCTHBIM OTHOLIEHHWEM K JOCTHXKEHUSIM POCCUHCKUX
MaTeMaTUKOB U POCCUHCKON MAaTeMaTHUeCKON IIKOJIbI, K MCIIOJIb30BAHUIO ATUX TOCTUKEHUHN B IPYTUX HayKaX U NPHUKIAJHBIX chepax;

2) rpakIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TIpaXIaHWHA W peajHu3alliyd €ro MpaB, MNPEACTABICHHEM O MaTeMaTHYeCKHUX OCHOBaX
(YHKIMOHUPOBaHMS PA3IMUYHBIX CTPYKTYp, SBJICHUH, HPOLELyp I'PakJaHCKOro oOliecTBa (Hampumep, BHIOOpHI, ONPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUH HayKH, OCO3HAHHEM BaXKHOCTH MOPAJIbHO-3THYECKHX
IPUHLIUIIOB B AESTEIbHOCTH YUEHOTO;

3) TpynoBOe BOCIMTaAHME:

YCTaHOBKOII Ha aKTHUBHOE YYacTHE B pEIIEHUM MPAKTMYECKUX 3aJad MaTeMaTH4YeCKON HaIlpaBIe€HHOCTH, OCO3HAHUEM Ba)KHOCTHU
MaTreMaTu4eckoro oOpa3oBaHMs Ha MPOTSIKEHUU BCEW KM3HM Ul yCIEUIHON npodeccuoHanbHON NEATeNbHOCTH M pa3BUTHEM HEOOXOIUMBIX
YMEHUH, 0CO3HAHHBIM BEIOOPOM M IMIOCTPOCHUEM UHANBUAYAIEHONW TPAEKTOPHH 00pa30BaHUs M KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB
U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOEe BOCIIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHUIO MareMaTU4YeCKUX OOBEKTOB, 33/1a4, PELICHUH, pacCyKICHUN, YMEHUIO
BUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

OpHUEHTAaIMEH B JEITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4HBIX HPEACTaBIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS UeJIOBEKa,
OpUpOAbl U 00IIeCTBA, TOHUMAHUEM MaTeMaTHUYeCKON HAayKH Kak c(epbl 4eloBeUeCKON AEATeNbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH IS
pa3BUTHS LMBUIM3ALMU, OBJAJEHUEM S3bIKOM MAaT€MaTHUKH M MaTeMaTU4YeCKOM KyIbTypOll Kak CpEeACTBOM IO3HAHMSI MHpa, OBJIAJECHUEM
IIPOCTENIMMH HaBBIKAMU HCCIIEI0BATENbCKON EATEIbHOCTH;

6) puznueckoe BocnuTanne, GopMUPOBAHUE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOIO 0JIATONIOIYYHA:

TOTOBHOCTBIO MPUMEHATh MaTeMaTUYECKUE 3HaHUSI B MHTEPECax CBOETO 3/I0POBbs, BEJCHUS 3710pOBOro oOpasa *HM3HHM (310pOBOE MUTAHUE,
cOalaHCUPOBAaHHBIM PEXUM 3aHATHI M OTAbIXA, PEryisipHas (pusnveckas akTUBHOCTH), CHOPMHUPOBAHHOCTBIO HaBbIKA peduieKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OMKOKY M TaKOTo e MpaBa JAPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHHUE:

OpHUEHTAlMEH Ha IPUMEHEHNE MaTeMaTHUeCKUX 3HAHUH JUTsS pelleHus 3a7a4 B 00JIACTH COXPAHHOCTH OKPY’KaIOIIeH cpe/ibl, IIIaHUPOBAHUS
MOCTYIKOB U OIIEHKH MX BO3MOKHBIX MOCIJIEACTBHI ISl OKpY’KaloIel cpeibl, 0OCO3HAHUEM ITI00aJIbHOTO XapakTepa IKOJIOIMUECKHX MpodieM U
MyTeN UX PEIICHHUS;

8) aganTanusa K H3MEHAIOIIUMCS YCJIOBHAM CONMAJIBLHON M IPUPOAHO cpeabl:

TOTOBHOCTBIO K JCHWCTBUSM B YCIOBHSX HEONPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 NPaKTHYECKYIO
NEeSTeIbHOCTh, B TOM YHCIIE€ YMEHHE YYHUThCS y JPYruX Jrofed, MpuoOpeTath B COBMECTHOM [eATENbHOCTH HOBBIE 3HAHMS, HaBBIKU U
KOMITETEHIH U3 OIBITA APYTUX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4YHuClie (OPMYIUPOBATH HJIEH, TOHATHUS, THIIOTE3bl 00 00BEKTAX U SBJICHUSX, B
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TOM YHMCJIE paHee HEU3BECTHBIX, OCO3HABATh JE(PHUINUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMl0, BOCIPUHMMATh CTPECCOBYIO CHUTYaLMI0 KaK BbI30B, TpeOyIOLUl KOHTpMED,
KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUS U JeUCcTBUS, (OPMYIMPOBATh U OLIEHUBATh PUCKHU M MTOCIEACTBUS, (POPMUPOBATH OIIBIT.
METAINPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEpPCAJbHbIe YUeOHbIe 1elicTBUS
Ba3oBLIe JJornueckue nelcTBUA:

® BBUIBISITh M XapaKTEPH30BaTh CYIIECTBEHHBbIC NPU3HAKA MAaTEeMAaTHYECKHX OOBEKTOB, IMOHSATUH, OTHOIICHUH MEXIy MOHATUSIMH,
(bopMyaHpOBaTh ONpEAEICHUs MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIH NPHU3HAK KJIACCU(PUKALMU, OCHOBaHMUS A 000OLICHUSA U
CPaBHEHHUsI, KpUTEPUN TPOBOJUMOTO aHAJIM3A;

e BOCIPUHHMATh, (POPMYIUPOBATH U MPEOOPA30OBBIBATh CY)KJICHMS: YTBEPIUTENIbHBIE M OTPHUIIATENIbHBIE, CAMHUYHBIC, YAaCTHbIE M OOLIHeE,
YCIIOBHBIE;

® BBUIBIATH MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U INPOTUBOpeuMs B (akTax, JaHHbBIX, HAOIIONCHHUSX U YTBEPXKICHUSX,
npeiaraTb KpUTEPUU JUIsl BBISIBJICHHS 3AKOHOMEPHOCTEN U IPOTUBOPEUNIL;

e Jienarh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACYKTUBHBIX U HHIYKTUBHBIX YMO3AK/IIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3duparh J10Ka3aTelbCTBA MATEMATHUECKUX YTBEPXKIEHUHM (IpsMble W OT MPOTUBHOIO), MPOBOAMTH CAaMOCTOSITEIbHO HECIOXKHbIC
JI0Ka3aTeabCTBA MaTeMaTU4YeCKUX (PAaKToOB, BBICTPAWBaTh apryMEHTAlMI0, NPUBOAMTH IPUMEPHl M KOHTPIPUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CIOCOO pelieHus yueOHOU 3a/1aun (CpaBHMBATh HECKOJIBKO BapHMAHTOB PEILIEHUs, BRIOMPATh Hanbosee MOAXOASIIUN ¢ YUYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciien0BaTe/bCKUe 1eHCTBHA!

® ICIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HaHUsS, (HOpPMYyIHpOBaTh BOMPOCH, (PUKCHPYIOIIKME MPOTUBOpEUHE,
npo0seMy, CaMOCTOSATENIBHO YCTaHABINBATh HCKOMOE M JaHHOE, (OPMUPOBATh TMIIOTE3Y, apIyMEHTUPOBATh CBOIO MO3UIIHI0, MHEHHE;

® [IPOBOAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOXKHBIA SKCIIEPUMEHT, HEOOJIbIIOE HCCIeOBAaHUE IO YCTaHOBIIEHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXY COOOM;

® CcaMoCTOATENbHO (hopMynupoBaTh OOOOIIEHMST M BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO HAONIOACHUS, HCCIIEAOBaHMS, OLIEHUBATh
JIOCTOBEPHOCTH MOJIYUYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHNUH;

® IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MTPOLIECCA, @ TAK)KE BBIIBUTaTh IPEATIOIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIIBISITH HEJOCTATOYHOCTh M U30BITOYHOCTh MH(OPMALINH, TAaHHBIX, HEOOXOIUMBIX ISl PELICHUs 33/1a4H;

e BbHIOMpPATh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAIIHIO Pa3IMYHBIX BUJOB U (OPM IPEACTABICHUS;

e BbIOMpaTh (popMy MpencraBieHUs] WHGOPMAMU U WILTIOCTPUPOBATh pelIaeMble 3a/laud CXeMaMH, JharpaMMaMu, WHOHM rpadukoil u ux
KOMOHHAIIMSIMU,

® OIIEHUBATh HA/IEKHOCTh HH(OPMALIUU 110 KPUTEPUSAM, PEIIOKEHHBIM YUUTEIEM I CPOPMYIUPOBAHHBIM CaMOCTOSITENBHO.



KoMMmyHuKaTHBHBIE YHHBePCAJIbHbIe YUeOHbIe 1eHCTBUA:

e BOCIPUHHUMATH U (HOPMYIHUPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBHSIMHM M LEJISIMU OOLICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y pEIleHHs 3a/1aui, KOMMEHTHPOBATh I1OJIyYEHHbIN pe3yibTar;

e B xome OOCYXIEHHs 3a/JaBaTb BOIPOCHI IO CYIIECTBY OOCYXKIaeMOH TeMbl, MpPOOIEMBI, pelIacMOi 3a/1add, BBICKA3bIBaTh WUJICH,
HalleJICHHbIE Ha IOUCK PELIEHMs], COITOCTABIATh CBOU CY)KICHMS C CYXKIECHUSAMH JIPYTUX YYaCTHUKOB JMa0ora, oOHapyXHUBaTh pa3indue u
CXOZICTBO IO3ULIMH, B KOPPEKTHOH popMe GopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

® [IPEACTaBIATh PE3YNbTaThl PEIIEHHs 3a/1a4, SKCIIEPUMEHTA, UCCIIEA0BaHMs, IPOEKTa, CAMOCTOSTENILHO BEIONPATh (hOpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1ay Mpe3eHTalluu U 0COOCHHOCTEN ayAuTOpUH;

® [IOHHMMAaTh U UCIIOJIb30BATh IPEUMYILECTBA KOMAHAHON U UHANMBUIYaIbHONW PaOOThI IPU PELICHNU YUeOHBIX MaTeMaTHYeCcKUX 3ajay;

® [pUHUMATh L€Jdb COBMECTHOM JIeATENbHOCTH, IUIAHUPOBAaTh OpraHU3allli0 COBMECTHON paloThl, pacmpeaeisTb BUAbl paloT,
JIOrOBapuBaThcs, 00CYKIaTh MPOLECcC U pe3ysbTaT padoThl, 00001aTh MHEHHS HECKOIbKUX JIIOAEH;

e y4yacTBOBaTh B IPYHIOBBIX (GopMax paboThl (00CYKAEHUs, OOMEH MHEHHUSMH, MO3IOBbIE HITYpMBbl M JPYTHE), BBIIOIHATH CBOIO YaCTh
paboThl M KOOPAMHUPOBATH CBOM JIEHCTBHSI C APYIMMHU 4WIEHAMH KOMAaH[bl, OILICHHBAaTh KayeCTBO CBOETO BKJIAZa B OOIIMHA MPOAYKT IO
KPUTEPHSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSL.

PeryasiTuBHbIEe yHHUBepcabHbIe y4eOHbIe 1eiiCTBUA
Camoopranmusanus:

® CaMOCTOSATENbHO COCTABJISITH IUIAH, AITOPUTM PELICHUs 3aJayd (WM €ro 4acTb), BbIOMparTh croco0 pelieHus ¢ y4€TOM HMEIOIIMXCS

pPECypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI peIICHHH ¢ y4€TOM HOBOM MH(popMaLnu.
CaMOKOHTPOJIb, SMOLIMOHATbHBIH HHTE/JICKT:

e BJAJETh COCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3ybTara pelieHus] MaTeMaTHueCcKol 3a1a4u;

® IIPENBHUJETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPH PEILIEHUU 3aJadd, BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTb Ha OCHOBE HOBBIX
0OCTOSITENBCTB, HalIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIIGHUBaTb COOTBETCTBUE pe3ylbTaTa [JESATEIbHOCTH IOCTaBIEHHOW WEJIW U YCJIOBUSAM, OOBACHATH TNPHUYMHBI JOCTHXKEHUS WU
HEJIOCTHKEHHUS 11e]TU, HaXOJUTh OIINOKY, JaBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3VJIBTATbHI

PacnioznaBath M3yueHHbIE TeOMETpUYECKUe (DUTYpBI, OMPENENATh UX B3aUMHOE DPACIOJIOKEHHE, M300pakaTh TreoMeTpudecKkue (Urypsl,
BBITOJIHATD YEPTEXKU 110 YCIOBUIO 3aauu. MI3MepsTh TUHENHbIE U yITIOBbIE BEIMUNHEL. Pemare 3a1aun Ha BBIYMCIIEHHUE JUIMH OTPE3KOB U BEIMUUH
YIJIOB.

Jenare rpy0Oyt0 OLIEHKY JMHEHHBIX M YIVIOBBIX BEIMYWH IMPEIMETOB B pealbHON >KU3HU, pa3MepoB NMPHUPOAHBIX 00bEKTOB. Paznmuuarh
pa3Mepbl AITUX 00BEKTOB MO MOPSIIKY BEIUYHHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKHUM 3a/1auaM.

[Tonp3oBaTbCsi MpHU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIIOJB30BaTh NPU3HAKM M CBOWCTBA PaBHOOEIPEHHBIX TPEYTrOJIbHUKOB IPH
pelIeHNnH 3a/1ay.



[IpoBOAUTE JTOrMYECKUE PACCYKICHUS C UCIIONIB30BAHUEM F€OMETPUUYECKUX TEOPEM.

[lonb30BarbCcsi MpU3HAKAMU PAaBEHCTBA MPSAMOYIOJBHBIX TPEYrOJbHHUKOB, CBOMCTBOM MEAWAHbl, NPOBEIEHHOH K THUIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYrOJbHUKA, B PEICHUU T€OMETPUUECKUX 3a/1au.

Onpenensars napaielbHOCTh IPSIMBIX C ITOMOLIBIO YIIOB, KOTOPbIE 00pa3yeT ¢ HUMHU ceKylias. OnpenensaTs napamuieabHOCTh MPSIMBIX C
IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM IIPSIMOM 10 TOYEK APYTrOM MPSIMOM.

Pemarp 3a7aun Ha KiieT4aroit Oymare.

[TpoBOIUTE BBIUMCIICHUS U HAXOIUTh YHUCIOBBIE U OYKBEHHbIC 3HAUEHUS YITIOB B TEOMETPHUUECKHUX 3a/1auaxX C MCIOJIb30BAaHUEM CYMMBbI YIJIOB
TPEYrOJIbHUKOB W MHOTOYTOJIBHHMKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPH IEPECEUCHUH [BYX MapauIeNbHBIX NPAMBIX ceKylued. Pemrarsb
IIPAKTUYECKUE 3a7a4U HA HAXOXK/ICHUE YIIIOB.

Brnagers moHsTHEM reOMETPHUUECKOTO MECTa TOYEK. YMETh OMPENeNATh OMCCEKTPUCY YIVIa U CEPEIUHHBIA MEPICHIUKYISIP K OTPE3Ky Kak
F€OMETPUUYECKUE MECTA TOYEK.

DopMynupOBaTh ONPENEICHUs OKPYKHOCTH M KPyTa, XOpAbl U JUaMeTpa OKPYKHOCTH, IOJIb30BaTbCs UX CBOMCTBAMU. YMETh IIPUMEHSTH
9TH CBOMCTBA IIPH PELICHUU 3a]1a4.

Brnagerh moHsTHEM ONMMCAHHON OKOJIO TPEYroJdbHHKA OKPYKHOCTH, YMETh HaxoauTh e€ I1eHTp. Ilomp3oBarbest aktamMu O TOM, UTO
OHMCCEeKTPUCHI YITIOB TPEYrojbHUKA MEPECeKaloTCsl B OJHOM TOYKE, U O TOM, YTO CEpPEAMHHBbIE MEPIEHIUKYISIPhl K CTOPOHAM TPEYrOJIbHHUKA
IIEPECEKAIOTCS B OTHOM TOYKE.

BnaneTts noHsTHEM KacaTeIbHON K OKPYKHOCTH, MOJIb30BaThCsl TEOPEMOM O MEPIEHANKYISIPHOCTH KacaTelIbHOM U painyca, TPOBEAEHHOTO
K TOYKE KacaHUs.

ITonp30BaTbCs MPOCTEUIIMMHU TEOMETPUUECKUMU HEPABEHCTBAMU, ITIOHUMATh UX MTPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TOCTPOCHHUS C IIOMOIIBIO HUPKYIIS U JIMHEUKU.

Pacnio3naBarh OCHOBHBIE BUIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10J1b30BaThCsl UX CBOMCTBAMU IIPH PELICHUU T€OMETPUYECKUX 3a/1ad.

[TpuMeHsATH CBOMCTBA TOUKHU MEpECEUCHNs MEIMaH TPEYTrojbHHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4.

Biamers moHATHEM CpenHEH JIMHUM TPEYrojJbHHKA M Tpamnelud, NPUMEHATh MX CBOWCTBA IPH PEIIEHWH TE€OMETPUUYECKUX 3aJ]ad.
[Tonb3oBarscs TeopeMont Paneca U TEOPEMOH O MPONOPLUHUOHAIBHBIX OTPE3KaX, IPUMEHTh X JUISl pELICHUS TPAKTUYECKUX 3a/1a4.

[TpuMeHsATh NpU3HAKK TOJOOMS TPEYTOJIBHUKOB B PEILICHUH T€OMETPUUYECKUX 3a/1a4.

[Tonp3oBarbest Teopemoit [ludaropa anst pemeHUs reOMETPUUECKUX W TMpakTHuecKuX 3afgad. CTpOUTh MareMaThdyecKylo Mojeib B
MIPaKTUYECKHX 3a/1a9aX, CAMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Biamers noHATHSAMHM CHMHYCA, KOCHHYCA M TaHT'€HCA OCTPOTO yINIa MPSAMOYTOJIBHOTO TPeyrojabHUKA. [101b30BaThCs ITUMU MOHATUSAMH JUIS
pELICHUS IPAKTUYECKUX 3a1a4.

Bbruncnare (pa3nuyHbIME CIIOCOOAMHM) IJIOLIA/b TPEYroJbHUKA M IUIOIIAAM MHOTOYTOJbHBIX (Uryp (TMONB3yach, Iie HEOOXOIMMO,
KaJbKYIATOpOM). [IpUMeHSTh MoydeHHbIe YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Bnagetrs noHSATHSIMH BOUMCAHHOTO U IIEHTPAIBHOIO YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIMCAHHBIX yIVIaX, YITIaX MEXAY XOpAaMu (CEeKyIIUMHU)
U yIiIe MeXy KacaTelIbHON U XOPJOU IpU PEILICHUH N'€OMETPUUECKUX 3aay.



BrnaneTs moHATHEM OIKCAaHHOIO I-ICTI:.Ipéxyl“O.]IInHI/II(a, MNPUMCHATH CBOMCTBA OIKCAaHHOT'O ‘ICTBIpéXYFOJIBHI/IKa Ipu pCUICHUU 3aaay.
HpI/IMeHHTI) IIOJIYYCHHBIC 3HAHUSA Ha IIPAKTUKE — CTPOUTHh MATCMAaTHYCCKUEC MOACIW IJId 3aJad pCaJII)HOﬁ JKU3HU KU IIPOBOJAUTH
COOTBETCTBYIOIIMUEC BBIYUCIICHUSA C IPUMECHCHUEM HOI[O6I/IH U TPUT'OHOMETpPUU (HOJ'IB3y5ICB, rac HCO6XOI[I/IMO, KaJ'II)Ky.]'IﬂTOpOM).

3HaTh TPUTOHOMETPUYECKHE (YHKLIUU OCTPHIX YIVIOB, HAXOJUTh C UX MOMOIIBIO PA3IMYHBIC JIEMEHTHI MPSIMOYTOJbHOTO TPEYTOJbHHUKA
(«perieHue NpsIMOYTOJIbHBIX TPEYTOJbHUKOBY). HaxomuTh (C MOMOIIBIO KaldbKYIATOPA) AJIMHBI U YIVIbI AJI HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBarbest (GopMyaamMM NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM JUI HAXOXKICHHUS COOTHOLIEHHH MEXIy
TPUTOHOMETPUYECKUMHU BEJIMYNHAMU.

Hcnonp30BaTh TEOpEMBbl CUHYCOB M KOCHHYCOB JUISl HaXOXKICHMS Pa3jIMUHBIX 3JIEMEHTOB TPEYrOJIbHHUKA («PELIEHUE TPEYrOJbHUKOBY),
IIPUMEHATDH UX NIPU PELICHUH FEOMETPUUYECKUX 3aad.

Bnaners nonsTusMH npeoOpazoBaHMs 1OJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOA0OHBIX ¢uryp. Ilomp3oBarbest cBOMCTBaMU 1MOJOOUS
IIPOM3BOJIBHBIX (DPUTYP, YMETh BBIYUCIATH [UTMHBI U HAXOJUTh YIIIBI Y TONO0OHBIX Guryp. [IpuMeHsaTs cBOWCTBA MOT00MS B MPAKTUYECKUX 3a/1a4ax.
YMeTh MPUBOIUTH MPUMEPHI TOTOOHBIX (PUTYP B OKPYKAIOIIEM MUpE.

ITonp30BaTbCs TEOpEMaMU O MIPOU3BENEHUN OTPEZKOB XOPJ, O IPOU3BEIEHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeJIbHOM.

[Tonb30BaTbCcsl BEKTOpaMM, MOHUMATh MX TEOMETPUYECKUH M (DU3NYECKHH CMBICH, NPUMEHATh MX B PELICHUHM TEOMETPUYECKHX U
¢uznueckux 3ana4. [I[puMeHsTh CKaIpHOE IPOU3BEIEHUE BEKTOPOB JUIsl HAXOXK/IEHUS JJIMH U YIJIOB.

[Tonb30BaTbCsA METOIOM KOOPAMHAT HA INIOCKOCTH, IIPUMEHSATH €r0 B PEIICHUH FEOMETPUYECKHUX U ITPAKTUYECKUX 3a1ad.

Bragers MOHATHAMU IIPaBUIBHOTO MHOIOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, [UIMHBI IYTM OKPYKHOCTH M PAaJIMaHHOW MEphI yIia, YMEThb
BBIYKCIIATH IUIOIAAb Kpyra U ero yacteil. [IpuMeHsaTs noy4eHHble yMEHHUS B IPAKTUYECKUX 3aJa4ax.

Haxonute ocu (MM LEHTPbl) CHMMETPUH PUTYp, TPUMEHSTH JBUKEHUS IFIOCKOCTH B MPOCTEHIINX CITydasx.

[IpyMeHATh MONy4YEHHBIE 3HAHUSA HA NPAKTUKE — CTPOUTh MAareMaTHYECKUE MOIENM JUIs 3a7ad pPEAIbHOW XWU3HM U IPOBOAUTH
COOTBETCTBYIOIINE BBIYUCICHHSI C IPUMEHEHNUEM MOJI00US U TPUTOHOMETPUYECKUX (BYHKIUH (IOIb3YsICh, I71€ HEOOXOIMMO, KAJIBKYISTOPOM).

TemMarnuyeckoe MNJIAHKPOBAHUE

Ne Temsr | Conepxanue mMarepuaia KonnuectBo
4acoB
1 BexTopsl 9
1) ITousiTne BeKTOpa 2
2) CnoxxeHue U BEIYUTAHUE BEKTOPOB 3
3) YMHOXEHHE BEKTOpa Ha YHCIIO 3




4) KontposbHbIii TecT 1o Teme “BekTops!”

MeTtoa kKoopauHAT

1) KoopnuHnars! BekTopa

2) Ilpocreiinue 3a1a4u B KOOpAUHATaX

3) YpaBHEHHE OKPYKHOCTH

4) YpaBHEHHE NPSIMOU

5) Pemenue 3anau

6) KonTpoabHasi padora Ne 1 «Bektopbl. MeToa KOOPAUHAT

o

PNEPNMNMNNDDN R

CooTHomeHne MeK1y CTOPOHAMM M YIJIaMH TPeyroJbHHKA
1) CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC

2) Teopema cunycoB

3) Teopema KOCHHYCOB

4) Pemienuie TpeyroJbHUKOB

5) CkansipHO€ IPOU3BECHUE BEKTOPOB

6) Pemenue 3amau

7) KoutpoabHas padora Ne 2 “Penienue TpeyroJibHUKkoB”

P WOWNWEFEPFW

JITMHA OKPYKHOCTH M IIOIIA/Ib Kpyra

1) TlonsiTMe MPaBUIBHOTO MHOTOYTOJIbEHUKA

2) HexoTopsble cBOCTBA MPaBUIIBHBIX MHOTOYTOJIbHUKOB

3) [MocTpoeHue npaBUIHLHBIX MHOTOYTOJIbHUKOB

4) ®opmynbl ISl BBIYMCICHHS TUIOMIAAN TPABUIIBHOTO MHOTOYTOJIbHUKA, €0 CTOPOHBI H
paauyca BHMCAaHHON OKPY>KHOCTH.

5) JInnHa OKpyKHOCTH

6) [Tnomane kpyra

7) Pemenue 3amaq

8) KonTposabHas padora Ne 3 “TIpaBuiibHble MHOTOYTOJIBHUKH. JIJTHHA OKPYXHOCTH U
Ioniaap Kpyra”

H
o

NEFEDNBRP

= WD

IlousiTHe ABMKEHUA

1) TloHsTHE TBUKEHUS

2) OceBast CHMMETPHSI

3) LlenTpanbHast CHMMETpHS

4) [Tooport

5) [MapannensHBIA IEpeHOC

6) Pemienue 3amau

7) KonTpoabHasi pabora Ne 4 “J[Brkenus”

PR RRPRRPRRE




HauanbHble CBeIeHUs U3 CTEPeOMeTPHHI
1) MHuororpaHHUKH
2) Tena v OBEPXHOCTH BPAIICHHSI

00 akcuoMax NJIAHUMETPUH

R

IToBropenue. Pemenue 3aga4

IToBTOpenue. TpeyrojibHUK.

[ToBropenue. [TomoOHBIE TPEYTONEHUKH.
[ToBTOpenne. OKpyKHOCTB.

[ToBTOpeHue. YeTbpeXyroibHUKU. MHOTOYTOJIbHUKH.
ITosTOpenue. BexTopel. MeTox KOOpAMHAT.
IToBTOpenue. Pemienue TpeyronsHUKOB

IToBTOpenue. IIpaBuinbHbIE MHOTOYTOJIBHUKU

|

1
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