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IHHOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJUH U3 OCHOBHBIX Pa3/eloB MIKOJILHOM MaTeMaTUKU, UMEIOIINI CBOEH 11eIbI0 00€CeUnTh N3yYeHHE
CBOMCTB U pa3MepoB (pUryp, uX OTHOILIEHUN U B3aMMHOE PACIOJIOKEHHUE, ONTUPAETCS Ha JJOTUYECKYIO, 10Ka3aTEIbHYIO JIMHUIO.
[{leHHOCTDH M3y4YEeHMSI TEOMETPUH HA YPOBHE OCHOBHOTO OOIET0 00pa30BaHUs 3aKII0YAETCs B TOM, YTO O0yYarOIUNCS yUUTCS
MPOBOANTH JIOKA3aTENIbHBIE PACCYXKIACHHS, CTPOUTH JIOTMUECKHUE YMO3AKIIIOUEHUS, I0Ka3bIBaTh UCTHHHBIC YTBEP)KICHUS U
CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIEHUS «OT TPOTHBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB,
(dbopMyIIpoBaTh 0OpaTHBIE YTBEPKICHUS.

BTopoii nenbio n3ydeHusi FeOMeTpUN SIBISIETCS UCTIOIb30BaHHUE €€ KaK MHCTPYMEHTA IPU PELICHUH KaK MaTeMaTUYECKUX,
TaK W TPAKTUYECKUX 3a/lad, BCTPEUAIOIIUXCS B pealbHOM KU3HU. OOydaromuiicss MOJDKEH HAay4YUThCA ONPEACTIUTh
reOMEeTPUUYECKYIO (PUTypy, ONMCATh CIOBAMHU JTAHHBIN YePTEK MU PUCYHOK, HANUTH TUIOIIA (b 36MEIBHOTO yUacTKa, PACCUUTATh
HEO0OXOAMMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOess uiau TpedyeMmble pa3Mephl rapaxka JJjii aBTOMOOUIIL. ITOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAS JUHUS B M3y4eHUU reoMeTpud. llpu pemeHun 3anad MpakTHYECKOro Xapakrepa oOydarolmuics
YUUTCS CTPOUTH MAaTeMaTHYECKHE MOJENN pEealbHbIX JKU3HEHHBIX CUTYyallUd, MPOBOJUTH BBIYUCICHUS U OLEHUBATH
aJIeKBAaTHOCTh MOJIyYEHHOTO pe3yibTaTa.

Kpaitne BaxHO MOAUEPKUBATH CBSA3H T€OMETPUU C APYTUMHU Y4eOHBIMH TpeaMETaMH, MOTHBHUPOBATH HCIIOJIb30BaTh
OTIpe/ieNICHUs] TEOMETPUUECKUX (PUTYp U MOHATHH, JEMOHCTPUPOBATh NPUMEHEHHUE MOTYYSHHbIX YMEHUN B PU3UKE U TEXHUKE.
OTu cBsA3M HauboJiee SIPKO BHUIHBI B TeMmax «Bekropel», « TpUroHoMeTpuueckue COOTHOIIEHUs», «MeToJ KOOpAUHAT» U
«Teopema I1udaropay.

VYuebnnlii kypc «['eomMeTpus» BKIIOYAET CIAEAYIOIINE OCHOBHBIE pa3zielbl coaepkanus: «['eomerpuyeckue purypsl u ux
CBOMCTBay», «l3MepeHrne reoMeTpruueckux BEIUUYHH», «JleKapTOBbl KOOPJAMHATHI Ha IUIOCKOCTHY, «BekTopbl», «JIBrkeHus
miockocTiy, «IIpeobpasoBaHus MOTOOU.

Ha uzyudenue yuebHoro kypca «['eomerpus» orBogutcst 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJIeln0), B § Kjacce
— 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Havanpnbele nonsaTus reomerpun. Touka, npsmasi, OTPE30K, JIyd. Yrou. Buasl yrnos. BepTukanbHble U CMEKHBIE YTJIbI.
buccekrpuca yrna. JlIomanas, MHOroyrojpHuK. [lapamienbHOCTh M NEPIEHAUKYIISAPHOCTD MPSMBIX.

CumMmetrpuunsble purypsl. OCHOBHBIE CBOMCTBA OCeBOM cuMMeTpuu. [IpuMepsl cuMMeTpUn B OKPY’KarOLEM MUpE.

OcCHOBHBIE IOCTPOEHUS C MOMOILBIO LUPKYJIS U InHeHKkU. TpeyronbHuk. BricoTa, Meanana, 6buccekTpuca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHMM TPEYroibHUKHA. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa ¥ PU3HAKU PaBHOOEIPEHHOTO TpeyroiabHUKa. [[pu3Haku paBeHCTBA TPEYrOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKY NapaJLIENbHBIX NpsIMbIX. CymMMa yIJI0B TPEyroiabHUKA. BHEIIHNE yIIIbl TPEYTOIbHUKA.

[IpssMoyrosibHBIN TpeyrojdpHUK. CBOMCTBO MEIHMAHBI NPSIMOYTOJBHOTO TPEYIrOJbHUKA, MPOBEAEHHOW K TUIIOTEHY3E.
[Ipu3HaKu paBeHCTBA NPSIMOYTOJBHBIX TPEYTOJIBHUKOB. IIpsIMOYTrOJIbHBIN TPEYTOJIBHUK € YoM B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, TeopeMa O OONbIIEM YIJIe U
0oJpLIEH CTOPOHE TpEeYyroyibHUKA. [IepneHauKysp 1 HaKJIOHHAS.

I'eomeTpuueckoe mecTo Touek. buccekrpuca yria u cepeAMHHBIN NEPIIEHAMKYIISIP K OTPE3KY KaK F€OMETPUYECKUE MECTA
TOYEK.

OKpy»XHOCTb U KpYyT, XOp/ia U TUAMETP, UX CBOKMCTBA. B3auMHOE pacrosnoKeHne OKpYKHOCTH U npsiMor. KacaTenpHas n
CeKyIlas K OKpykKHOCTH. OKpy>KHOCTb, BIINCAHHAS B yroJl. BucaHHas ¥ onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YerbipéxyronpHuku. [lapamnenorpamMm, ero mnpu3Haku MW CBOWCTBA. YacTHble cilyyad IapajuiesIorpaMMOB
(IpsIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKK U cBoicTBa. Tpameuus, paBHOOOKas Tpareuus, e€ CBOMCTBA M MPU3HAKU.
[IpssMoyrosibHAs Tpaneuus.

Meron ynBoenus Menuansl. Llentpanbnas cummerpus. Teopema daneca u TeopeMa 0 IpONOPLUHUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTroJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.



[Tonobue TpeyronbHUKOB, KO3 duuneHt nogodus. [IpuzHaku nmogodust TpeyroabHUKOB. [IpumMeHenue nogoo6us mpu
pELIEHNH NPAaKTUYECKUX 3a]a4.

CpoiicTBa 1uromaaei reomerpuueckux ¢uryp. @opMynsl A MIOMAAN TPEyrojbHUKA, HapaienorpaMma, pomba u
Tpaneuuy. OTHOLIEHHE MJIOLAAEeH MOTOOHBIX (pUryp.

Brruncnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema IIudaropa. Ilpumenenue reopemsl [Indaropa npu pemieHnn NpakTUYECKUX 3a4a4.

CuHyC, KOCHHYC, TAHT'€HC OCTPOT'O yIjla MPsIMOYTOJIBHOIO TPEYrojbHuKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
Tpuronomerpuueckue pyHkiuu yrios B 30, 45 u 60°.

BnucanHble M HEHTPAIBHBIE YTIIbL, YTOJI MEKy KaCaTeJIbHOM U XOPJOM. YTIIbl MEXIY XOpJAaMH U CEKyILIMMHU. Brincanubie
U ONHCAHHbIE YEThIPEXYroJpHUKU. B3aummHOe pacrnosiokeHue JBYX OKpykHocTteil. Kacanuwe okpyxnHocteil. OOuue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYJIIBI TPUBEICHHUS.

Pemienne TpeyroapHukoB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. PellieHne mpakTUUecKuX 3a7a4 C UCTOJb30BaHUEM
TEOpPEMbI KOCUHYCOB U T€OPEMBI CHHYCOB.

ITpeoOpazoBanme nomoous. [Togodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENCHUM OTPE3KOB XOPJ, TEOPEMBI O MPOMU3BEACHUU OTPE3KOB CEKYIIHUX, TE€OpeMa O KBajpare
KacaTeJIbHOM.

Bektop, nnuHa (MOayibh) BEKTOpa, COHANPABJICHHBIE BEKTOPBI, IPOTHBOMOJIOKHO HAMpPaBICHHBIE BEKTOPHI,
KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEpaIluu Ha/l BeKTopamu. Pa3nojkeHue BeKTopa 1o AByM HEKOJUTMHEAPHBIM
BekTopaMm. Koopannatel Bektopa. CKalasipHOE NPOU3BE/ICHHE BEKTOPOB, TPUMEHEHUE I HAXOXKIEHUS JITTUH U YTJIOB.

JIlekapTOBBI KOOPAMHATHI HA INIOCKOCTHU. Y PABHEHUS PSIMOM M OKPY>KHOCTH B KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN
U IPSAMBIX. MEeTOI KOOPAMHAT U €ro NMPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. JlJIMHA OKpYXHOCTU. ['panycHas M paguaHHas Mepa yrja, BBIYUCICHHE IJIUH YT
oKkpykHocTel. [nomane kpyra, ceKkropa, CErMeHTa.



JIBUKEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpUHU puryp (3semeHTapHble npenacrabienus). [lapamienbHbiii mepeHoc.
IToBopor.



IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS MTPOTPaMMbl Y4eOHOTO Kypca «['eoMeTpusi» XapaKTepU3yoTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBICHUEM HWHTEpPEca K NPOLLIOMY M HACTOSIMIEMY POCCUHMCKOM MAaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB W POCCUMCKOM MAaTEMAaTUYECKOMW IIKOJbI, K MCMIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpaxIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN TpayKJaHUHA U pealTU3allii ero MpaB, MPECTABICHUEM O MATEMaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TPakKJAHCKOTO OOIIecTBa (Hampumep, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKCHUN HAYKH,
OCO3HAHHUEM BaYKHOCTH MOPATBHO-ITUUYECKUX MTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKON Ha aKTMBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MAaTeMaTUYECKOW HaIpaBICHHOCTH, OCO3HAHHEM
BOXXHOCTH MaTeMaTHYECKOro 00pa30oBaHus Ha MPOTSHKEHUHU BCEH KU3HU ISl YCIIEITHON TPoeCcCUOHATILHON JIeSITEIHHOCTH U
pPa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM W TMOCTPOCHHEM HHAMBUIYATBHON TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOITMOHAIIBHOMY M ACTETUYECKOMY BOCHPHUSTHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3ajJad, PEIICHHM,
paccyXaeHul, yMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTale! B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YeJIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHHEM MAaTeMAaTHYECKOW HAYKU Kak c(hpepbl 4eIOBEUYECKON AesATEIbHOCTH,



ATanoB €€ pa3BUTUA M 3HAUUMOCTU JUJISl PA3BUTHUSl LIMBWIM3ALMU, OBJIAJCHUEM SI3BIKOM MAaTEMAaTUKU W MaTeMaTHYEeCKOU
KyJIbTYpPO# KaK CpEJICTBOM MO3HAHUS MUPA, OBJIAJICHUEM MTPOCTEUIITUMHU HABBIKAMH HCCIICIOBATEIHCKOM NEITEITHHOCTH;

6) puzuueckoe Bocnuranue, GOpMUPOBAHHE KYJIHTYPHI 3I0POBbSI M IMOIMOHAIBHOIO 0JIATONOJIYYHSI:

TOTOBHOCTBIO NMMPUMEHATh MaTeMaTHUYECKUE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbs, BEACHUS 30pPOBOr0 00pasa >KU3HU
(3mopoBoe mHUTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATUM M OTAbIXa, peryJsipHas ¢u3nueckas aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedieKCHy, MPU3HAHNEM CBOETO IpaBa Ha OIMIMOKY M TaKOTO K€ MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpYCHTalel Ha TPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWHA ISl PElICHHUS 3a7a4 B 00JACTH COXPAHHOCTH OKpYKaromiei
Cpelbl, IJIAHUPOBAHHUS TOCTYNKOB M OILIEHKH HMX BO3MOXHBIX TOCIEJICTBUN I OKPYKAIOIIEH Cpeibl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUYECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSM COIUAJILHOM U MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCJIIOBHSX HEOINPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3
MPaKTUYECKYIO NIEATEILHOCTh, B TOM YHCJIC YMECHHE YUUTHCS y APYTHX JIIOJEH, MPUOOpPETaTh B COBMECTHOU JIEATECILHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OTbITA JAPYTHUX;

HE0OXOMMOCTHIO B JOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YHCII€ (POPMYITHUPOBATH UJIEH, TOHSATHUS, TUTIOTE3bI 00 00bEKTaX
U SBICHHWSIX, B TOM YHCJIC paHEee HEHM3BECTHBIX, OCO3HaBaTh JACHUIIUTHI COOCTBEHHBIX 3HAHWH W KOMIICTCHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPHUHUMATh CTPECCOBYIO CHUTYAIlMIO KaK BBI3OB, TPEOYIOIIHIA
KOHTPMEDP, KOPPEKTHPOBATHh MPUHUMAEMbIC PEIICHUS U JNEUCTBUS, (HOPMYITUPOBATh M OIEHWBATH PUCKU W TOCJICACTBUS,
(hopMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTeqbHBbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA

Bba3oBble Jijornueckue 1eiicTBUA:



BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHbIC NMPU3HAKM MATEMaTHYECKUX OOBEKTOB, NMOHATUMH, OTHOIIEHUN MEXITY
MOHATUSAMH, (HOPMYJIUPOBATh ONPEAECICHUS MOHITHI, YCTAaHABIMBATH CYLIECTBEHHBIM NpPHU3HAK KIACCH(PUKALINH,
OCHOBaHMS JIs1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHN ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIMPOBATh U MPEOOPA30BBIBATH CYXKIACHMS: YTBEPAUTENbHBIE U OTPULIATEIIBHBIE, €UHUYHBIE,
YacTHbIE U 001UE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTHUBOpeuHs B (pakTax, AAHHBIX, HAONIIONEHUSAX U
YTBEPKICHUSIX, IPEeAaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEYUH;

JIeNaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U MHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3aKIIOUECHUN
10 AHAJIOTHH;

pa3bupath 10Ka3aTeabCTBA MAaTEMATUUECKUX YTBEPKIACHHUM (MPsSMbIE U OT IPOTUBHOIO), IPOBOJUTH CAMOCTOSTEIBHO
HECJIO)KHBIE JO0Ka3aTeIbCTBAa MATEMAaTHYECKUMX (AKTOB, BBICTpaWBaTh apryMEHTAlMI0, MPUBOJUTH MHPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;

BBIOMpATh CHOCOO peleHus: yuyeOHOW 3ahaud (CpaBHUBATh HECKOJIBKO BapHUAaHTOB PEILECHHUS, BbIOMpaTh HamOoJiee
HNOAXOJSIINNA ¢ YYETOM CaMOCTOSATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKue 1eCTBUA:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIIbCKUN MHCTPYMEHT MO3HAHUs, (pOpMYyIMpOBaTh BOMPOCHI, (PUKCUPYIOLIHE
MpPOTUBOpEYHE, NPOOIEMY, CaMOCTOSTEIBHO YCTAaHABIMBAaTH HCKOMOE M JaHHOE, (QOpMUpOBaTh THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MPOBOAUTH MO CAaMOCTOSITENIBHO COCTABJIICHHOMY IUIaHY HECJIOXHBIA 3KCIEPUMEHT, HEOOJbIIOE HCCIEOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOO;

CaMOCTOSTENbHO POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yiIbTaTaM MPOBEAEHHOT0 HAOIIOEHNS, UCCIIEIOBAHUS,
OLICHUBATh JOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000IECHUH;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, & TAKKE BBIIBUIaTh IMPEAMNOJOKEHHS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBIABJIATE HCJOCTATOYHOCTh U M30BITOYHOCTH I/IH(i)OpMaIII/II/I, JaHHBIX, H€O6XO,Z[I/IMBIX AJI1 pCIICHUS 3aa4M;



BbIOMpaTh, AHATU3UPOBATh, CHCTEMATHU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BHIOB U (Qopm
MIPEICTABIICHHS;

BBIOMPATh (PopMy MpeacTaBiaeHUsT HHGOOPMAITIN U WIITIOCTPUPOBATH PEIIaeMbIC 3a/1aUl CXeMaMHu, TharpaMMaMu, HHOU
rpadKoi U MX KOMOMHAIUSAMU;

OLICHUBATh HAJA&KHOCTh HMHGPOPMALMU 110 KPUTEPHUSM, MPEAIOKEHHBIM YUYUTEIEM WA CPOPMYIUPOBAHHBIM
CaMOCTOSITEILHO.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

BOCITPUHUMATH U (POPMYITHPOBATH CYXKJICHHUS B COOTBETCTBUH C YCIOBUSIMH M IIEISIMU OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO
BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy pEIIeHUs 3ajaudu,
KOMMEHTHUPOBATh MOJYUYECHHBIN Pe3yJIbTaT;

B X07I¢ 00CYKICHHS 33]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, IPOOJIEMBI, pEIIaeMOM 3a]1a4H, BLICKA3hIBATh
WJICU, HAIICJICHHBIE Ha TOWCK PEIICHUs, COIMOCTABIIATh CBOU CYXKICHUS C CYKICHUSMHU APYTHX YYaCTHUKOB JHAJIOTA,
oOHapy>KUBaTh Pa3TUIKE U CXOJICTBO IMO3HIINK, B KOPPEKTHOH (hopme (hopMyTrupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
MPECTaBIATh PE3YJbTAThl PEIICHUs 3a7add, DKCIEPUMEHTA, MCCIEAOBAHMS, MPOEKTa, CAMOCTOSITEIIbHO BBIOUPAThH
(dbopMat BBICTYIUICHHSI ¢ YIETOM 3a/1a4d IPE3EHTAIIMU U OCOOECHHOCTEH ayAUTOPHUH;

MOHUMAaTh M HWCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHAYATbHOH pabOTHl TPHU PEIICHUH YYeOHBIX
MaTeMaTHYECKHX 3a]1a4;

MPUHUMATH 11€]1b COBMECTHOM NIEATEeNbHOCTH, INIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM PabOThI, paclpeaesisiTh BUIbI
paboT, JOroBapHUBATKLCS, 00CYKIATh MPOIIECC U Pe3yabTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYKIeHus, OOMEH MHEHHMSIMH, MO3TOBBIE IITYPMBI U JPYTHE),
BBITIOJTHATH CBOIO YaCTh PA0OTHI 1 KOOPIMHUPOBATH CBOU ICUCTBUS C IPYTUMH YJICHAMHU KOMAaH/IbI, OIICHUBATh KA4eCTBO
CBOETO BKJIaJIa B OOIINH MTPOIYKT MO KPUTEPUIM, CPOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aMMO,ICHCTBHSI.

PeryisiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:



e CaMOCTOSITEJIBLHO COCTABIIATH IJIaH, AJITOPUTM PEIICHUs 3a7a4u (MU €T0 YacTh), BHIOMPATH CIIOCO0 PEMICHUS C YUETOM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEU, apTyMEHTUPOBATh U KOPPEKTUPOBATh BapHaHThI PEIICHUI C
y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

e BJIJICTh CIIOCOOAMHU CAMOITPOBEPKH, CAMOKOHTPOJIA MpoIiecca U pe3yibTaTa pelieHus MaTeMaTUYeCKON 3a/1auu;

e MPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUH 33/1a4l, BHOCUTh KOPPEKTUBBI B AEATEILHOCTh HA
OCHOBE HOBBIX O0CTOSITENIbCTB, HAWJIEHHBIX OLIMOOK, BHISIBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa ACSATEIbHOCTH TOCTABICHHON I1I€JIM W YCJIOBUAM, OOBSCHSATH MNPUYHHBI
JOCTHKEHUSI UM HEJOCTKEHUS 1IeTTH, HAaXOAUTh OLIUOKY, J1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHIy 00ydenus B 7 kjacce 00yJaromuiics MoJIyduT CIEIyIOIINUe PeIMETHbIE PE3yIbTaThl:

Pacno3HaBaTh H3y4E€HHBIE TIE€OMETpPUUECKHE (UIYypbl, ONPEAENATh WX B3aMMHOE paCIOJIOKEHUE, H300paxaTh
reOMETPUYECKUE (PUTYPBI, BBHIOJHITh YEPTEKHU MO YCIOBUIO 3a7auu. VI3MepsATh JTUHEHHbIE U YIJIOBbI€ BEJIWYMHBI. Pemarh
3a/1a4M Ha BBIYKMCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

JlenaTth rpyOyI0 OLIEHKY JMHENHBIX U YTIOBBIX BEJIMUUH IIPEIMETOB B peajbHON KU3HU, pa3MEPOB IPUPOIHBIX OOBEKTOB.
Paznuuatek pazMepsl 3TUX OOBEKTOB M0 MOPSIKY BETUUHHBI.

CTpouThb YyepTeXKU K TEOMETPUUECKUM 3a/1a9aM.

[lonb30oBaThCAd MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIONb30BAaTh IPU3HAKM W CBOMCTBA PAaBHOOEAPEHHBIX
TPEYTOJIBHUKOB IIPU PELICHUU 3a/1a4.

IIpoBOAUTE JOTMUYECKUE PACCYKAECHUS C UCIIOIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

[Tonp30BaThCAd NpHU3HAKAMU PABEHCTBA IPAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEIWAHbI, MPOBEAEHHOM K
TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUH I'€OMETPUUECKUX 3a/1a4.

Omnpenenstb NapauIeIbHOCTh MPSAMBIX C TOMOMIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH cekymas. OmnpenensiTh
[IapaJUIeIbBHOCTD MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU IPSMOU 10 TOYEK APYrOU NpsIMOM.



Pemats 3amaun Ha kiietyaToi Oymare.

[IpoBOINTh BBIUMCICHUS W HAXOAUTh YHUCIOBbIE W OyKBEHHbIE 3HAYEHHUS YIJIOB B TIE€OMETPUYECKHUX 3aJadax C
HCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOICTB yII0B, 00pa30BaHHBIX MIPU NIEPECEUECHUHN JBYX
HapaJJIeNbHBIX NPSMBIX CEKyILIel. Pemars mpakTuueckue 3a1a4y Ha HaXO0KEHUE YIJIOB.

Bnagerb mNoOHATHEM TE€OMETPUYECKOTO MeECTa TOYeK. YMETh ONPEAeNiaTh OUCCEKTpPHUCY yria U CEepeIuHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

DopMyIMpPOBATh ONPEACIECHUSA OKPYKHOCTH U Kpyra, XOpJAbl U THAMETPA OKPYKHOCTH, TOJIb30BATHCS UX CBOWCTBAMH.
YMeTh NPUMEHSTH 3TU CBOMCTBA ITPU PELICHUM 3a7a4.

Brnaners noHsATHEM OMMCAHHON OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh HaxoauTh €€ 1eHTp. [lonb3oBarbes pakramu
O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA NIEPECEKAIOTCS B OJJHOW TOUKE, M O TOM, YTO CEPEIMHHBIEC MEPIEHAUKYIISAPHI K
CTOPOHAM TPEYTOJIbBHUKA MEPECEKAIOTCS B OJJTHOM TOUKE.

Brnaners MoHATHEM KacaTeJbHOW K OKPYXKHOCTH, MOJIB30BAaTHCS TEOPEMOM O NMEPNEHIMKYJSPHOCTH KACATENBHOM H
paguyca, IpOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaThCA MPOCTEUIIMMHA FT€OMETPUYECKMMHU HEPABEHCTBAMU, IIOHUMATh UX ITPAKTUYECKUIA CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IIOMOLIBIO LIUPKYJIS U JIMHEHKH.

K konity oOyuenus B 8 kiacce 00y4yaronIuiics MOIYYUT CIAEAYIOMINE MPEIMETHBIC PE3YIbTaThI:

Pacno3HaBaTh OCHOBHBIE BUIBI YETBIPEXYTOJIBHUKOB, MX JJEMEHTHI, IOJIb30BaThCA MX CBOMCTBAMHU IPU PELICHHUH
r€OMETPUYECKHX 3a/1a4.

[IpuMeHATh CBOKCTBA TOUKM NIEPECEUEHUS MEIUAaH TPEYTOJIbHHKA (LIEHTPAa MaccC) B PELLICHUH 3a/1a4.

BiiageTs NOHATHEM CPEAHEN TMHUU TPEYTOJIbHUKA U TPANlELUH, IPUMEHSTh UX CBOMCTBA MIPU PELIEHUU F'€OMETPHUUECKUX
3aga4. llonmp3oBarbes Teopemon daseca M TEOpeMOW O MPONOPLUMOHAIBHBIX OTPE3Kax, NPUMEHATh WUX Ui PELICHUSA
MIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh MPU3HAKU MT0100USI TPEYTOJIbHUKOB B PEICHUH T€OMETPHUUECKHX 3aj1au.

[Tonb3oBatbesa TeopemMoit [ludaropa nias pemieHus: TeOMETPUIECKUX U MPaKTUYEeCKUX 3a1a4d. CTpOUTh MaTEMaTHYECKYIO
MOJIEJIb B IPAKTUUYECKUX 3a/1a4aX, CAMOCTOSITENBHO JENATh YEPTEXK U HAXOAUTHh COOTBETCTBYIOIIUE JIJINHBI.



BrnaneTs noHATHSAMU CHHYCA, KOCMHYCA U TAHT€HCA OCTPOTO yIila IPsIMOYTOJIbHOTO TpeyroibHuKa. [1osib30BaThCs 3TUMH
MOHATUSIMU JISl PEIICHUS] TPAKTUUECKUX 3a]1ad.

BeraucnsaTs (pa3audHbpIMA CIOCOOaMU) TIIOMIAb TPEYTOJIbHUKA M IIIOMIAId MHOTOYTOJBHBIX (UTYp (TTOIB3YSICH, TAC
HE00X0IUMO, KaJbKyJISATOpOM). [[pUMEHSITh MOTyYEeHHbIE YMEHHUS B MPAKTUYECKUX 3a7a4ax.

Bianers NOHATHSMU BIUCAHHOTO U LEHTPAJIBHOIO YIja, UCHOJb30BaTh TEOPEMBI O BIMCAHHBIX YTJIAX, YIIIAX MEXKIY
XopAamMu (CeKyIIUMH) U yTIIe MEXIy KacaTelIbHON U XOPI0H IIPU PEIICHUH TeOMETPUUECKUX 3a1ad.

Brnanerr MOHSATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSIThH CBOMCTBA ONUCAHHOTO YETHIPEXYTOJIbHUKA TMPU
pEelIeHnH 3aad4.

[IpuMeHATh MOJMyYEHHBIE 3HAHUS HA NMPAKTHKE — CTPOUTh MAaTeMAaTHYECKHE MOAENH ISl 3a/1ad PEaIbHOW >KU3HH U
MIPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHUEM MOJ00MS U TPUTOHOMETPUHU (MOJB3YSACh, TNl HEOOXOIUMO,
KQJIbKYJIITOPOM).

K konity oOydenus B 9 kiaacce 00y4daronIuiics MOIYyUUT CIAEIYIOMINE MPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPUUYECKUE (DYHKITUU OCTPHIX YIJIOB, HAXOJAUTH C UX TOMOIIILIO PA3JIMYHbIE 3JIEMEHTHI MPSIMOYTOJILHOTO
TPEYTOJIbHUKA («pPEIIeHHEe MPSAMOYTOJIBHBIX TPEYTrOJIHHUKOBY»). HaxoauTh (C MOMOINIbIO KANBKYJIATOPA) JJIUHBI U YTJIBI TS
HETaOJIMYHBIX 3HAYCHUM.

[Tonw3oBaThes GopMmyslaMM TPUBEICHUS W OCHOBHBIM TPUTOHOMETPUUECKUM TOXIECTBOM ISl HAXOXJICHUS
COOTHOILICHUN MEXAY TPUTOHOMETPUUECKUMU BETUUMHAMH.

Hcnonb30BaTh TEOpEMbl CUHYCOB M KOCHMHYCOB JUISl HAXOXACHUS Pa3IMYHBIX 3JIEMEHTOB TPEYrOJbHUKA («pEIICHHE
TPEYTOJIBbHUKOBY), IPUMEHSATh UX MPHU PEIICHUU TEOMETPUUECKUX 3a/1a4.

Brnanets moHsTHSMH TpeoOpa3oBaHUS TOAOOUS, COOTBETCTBEHHBIX dJIEMEHTOB MOM0O0HBIX (uryp. I[lomp3oBarbes
CBOMCTBaMU MOJ00MS TTPOU3BOJILHBIX (UTYp, YMETh BBIUUCIISTH JJIMHBI U HAXOAUTH YTJIbI y MOJ00HBIX puryp. [TpumMeHsTh
CBOMCTBA MOI00MS B MPAKTUYECKUX 3a]ja4aX. Y METh IPUBOIUTH MMPUMEPHI TOAOOHBIX (PUTYP B OKPY’KAIOIIEM MUPE.

[Tonp30BaThCs TEOpeMaMU O MPOU3BEACHUU OTPE3KOB XOpZA, O MPOU3BEAECHUU OTPE3KOB CEKYIIHMX, O KBajparte
KacaTeJIbHOM.

[Tonb30oBaThCAd BEKTOpAMU, MOHMMAaTh HMX TE€OMETPUYECKMH M (PU3UYECKUM CMBICHI, NPUMEHSATH UX B PEIICHUU
reOMEeTPUYECKUX U pu3nuecKkux 3aaad. [IpuMeHsTh cKkansipHOE MPOU3BEIEHUE BEKTOPOB JJII HAXOXKICHUS JITTMH U YTJIOB.



[Tonb30BaThCs METOIOM KOOPIMHAT Ha TUIOCKOCTH, TPUMEHSITh €r0 B PEIICHUH T€OMETPHUYECKHIX M MTPAKTUICCKUX 3a7ad.

BrageTs moHATHSME TTPaBUIILHOTO MHOTOYTOJIBHUKA, JJTMHBI OKPY>KHOCTH, JIJTUHBI TYTH OKPY>KHOCTHU U PaTMaHHON MEPHI
yTila, YMETh BBIYUCIIATH TUIOMIAAbL KPyTra U ero 4actei. [[puMeHsTh MoydeHHbIC YMEHUS B MPAKTUYECKUX 3a/1a9ax.

HaxoauTs ocu (MM EHTPBl) CAMMETPUH PUTYP, TIPUMEHSAThH JBMKCHUS IJIOCKOCTH B TIPOCTEHUINIUX CITydasX.

[IpuMeHATHh MOJTy4YEHHBbIE 3HAHMUS HA MPAKTUKE — CTPOUTh MATEMAaTHUYECKHE MOJETU JUIsl 3a]lad pPealbHOM KU3HHU U
MPOBOJIUTH COOTBETCTBYIOIIUE BBHIYUCICHUS] C TPUMEHEHUEM TOJI0O0MS U TPUTOHOMETPUUECKUX (DYHKIMM (TOJIb3YSCh, T/IE
HEO00XO0JIUMO, KATBKYJISITOPOM).



TEMATHYECKOE IIJNTAHUPOBAHHUE

7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
[Ipocreiimme reomeTpudeckrue GUTYpsI U
1 I/If cBorictBa. M3me epHHe reOMg I/I}IIIIZECKI/IX 14 bubmorexa LHOK
' p P https://m.edsoo.ru/7f415e2e
BEJTMYMH
bubnnoreka IIOK
2 TpeyrombHiicn 22 L https://m.edsoo.ru/7f415e2e
3 [TapannensHbie NpsiMbIE, CyMMa yTII0B 14 1 bubnmnoreka HOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpruueckue 14 1 bubnmnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka [IOK
5 TosTopenne, 06odmenue snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4


https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KonuyecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM (POBbLIE)
Ne ni/mn KoHnTpoJbHbie
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoThI
N bubmuorexa [JOK
1 4 12 1
CTRIPEXYTOTLHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPOIIOPIIMOHAIBHBIX OTPE3KaX, IIOJ00HEIE 15 1 bubmorexa LOK
POTIOp P ’ https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe mOJ)III,HHKOB u il/[HOI‘O OJiIIjHHI)IX ¢bur 14 1 bubmmorexa [TOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 1 bubmuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BriicanHsle n
5 OIIMCaHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnmnorexka HOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. but6mmoreka [IOK
6 ToTopenue, 06o0menne snannit 4 1 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/mn KoHTpoJbHbIe
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnumoreka [JOK
CUHYCOB. Penienne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubnmnoreka [HOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
3 B 12 1
CRTOPEI https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH 9 1 bubmorexa [JOK
P pA https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTONBHUKH. [lTMHA
5 05 YKHOCTH U TLJIO y; b Kpyra g 8 bubmorexa HOK
Py IlI Hv pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue minomaaei
bubmmoreka [IOK
0 Jpmiketis I0CkoCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 7 2 bubnmnorexka HOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpusi: 7-9-e kinaccol: 6a30BbIN ypoBeHb: yueOHUK, 7-9 kinaccel/ Atanacsan JI.C., bytryszos B.®.,
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