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HHOACHUTEJIBHAA 3AIIMCKA

['eoMeTpust KaKk OJUH M3 OCHOBHBIX Pa3ejOB HIKOJIBHOW MaTeMaTHKH, UMEIOLIHHA CBOEH
IEeNbI0 00ECIEeYNTh W3YYEeHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOIIEHHA M B3aWMHOE
pacnosoKeHHe, ONMUPACTCs Ha JIOTHYECKYIO, JIOKa3aTeNbHYI0 JHHUI. L[eHHOCTh W3ydeHus
re€OMETPHUH Ha YPOBHE OCHOBHOI'O OOILIEr0o 00pa30BaHuUs 3aKJII0UAETCS B TOM, YTO 00yydaromuics
YUUTCS TPOBOAMTH JOKA3aTeJbHBIE PACCYKAEHHS, CTPOUTH JIOTUYECKHE YMO3aKIIOUCHHS,
JOKa3bIBaTb HCTHUHHBIC YTBCPKACHHA W CTPOHUTH KOHTPIPUMECPLI K JIOXKHBIM, HPOBOJUTH
PaCCyXIEHHSI «OT MPOTHBHOTO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (hOPMYJINPOBATH 0OpaTHBIC
YTBEPKICHUSL.

Bropoi1 nienbro n3ydeHuss reOMETPUM SIBJISIETCSL UCIIONIB30BAaHUE €€ KaK MHCTPYMEHTA IIPU
pElICHNN KaK MaTeMAaTHYECKHUX, TaK M IPAKTHYECKHX 3aJad, BCTPEYAIOILIMXCS B PEATBHOU
Ku3HU. OOydYaroumuiics MODKEH HAy4YHMTHCS OIPENENUTh TeOMETpPHUYECKylo (urypy, omucarb
CJIIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOMAAb 3€MEJIBHOIO Y4acTKa, PacCUHUTaTh
HEOOXOMMYIO JIJIMHY OINTOBOJIOKOHHOTO Kalens WM TpeOyemble pa3Mmepbl Tapaxka s
aBTOMOOWIJIA. DTOMY COOTBETCTBYET BTOpPas, BBIYMCIMTEIbHAS JIMHUS B U3yUYEHHH I'€OMETPHH.
IIpu pemenuu 3amad  MPAKTUUECKOTO  XapakTepa OOydalOUmIMHCs  Y4YUTCS  CTPOUTH
MaTEMaTUYECKHE MOJCIN PEAJIbHBIX JKA3HEHHBIX CHUTyalllil, NPOBOJUTH BBIYHMCICHUS U
OLIEHMBATH AJIEKBaTHOCTD MIOJIyYEHHOT'O pe3ybTara.

Kpaiine BaxxHO TOTYEPKUBATH CBSI3U T€OMETPUU C IPYTUMH YUeOHBIMH MIPEIMETaMHU,

MOTHBHPOBATh HCIIOJIb30BATh OMNpPEACNEHUS] TEOMETPUYECKHX (Uryp ¢ MOHITHIA,
JIEMOHCTPUPOBATH MPUMEHEHNE TIOJTYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTH CBSI3U Hanbosee
SApKO BUIHBI B TeMaX «BekTtops», « TpuroHoMeTpuyeckrue COOTHOIIEHUs», «MeTol KOOpIuHAT»
u «Teopema ITudaropar.

VYuebubiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIC PA3/IEibl COJEPIKAHMS:
«l'eomerpuueckue ¢urypsl M HX CBoOHcTBay, «l3MepeHne reomMeTpuUuUecKUX BEIUYUHY,
«/lekapToBBl  KOOpAMHATBl Ha IIOCKOCTW», «BekTopel», «/IBHXkEHMS  IIOCKOCTHY,
«IIpeobpazoBanus mog00Us.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kitacce — 68 yacos (2 yaca
B HEJIeN0), B 8 kiacce — 68 yacoB (2 yaca B Hezleno), B 9 kinacce — 68 yacoB (2 yaca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hauanpubie monsitusi reomerpun. Touka, mpsiMasi, OTpe30K, Jyd. Yroin. Buael yrios.
Beprukanbaple U cMmexHble yrael.  buccektpuca yrima.  JlomaHas, MHOTOYTOJBHUK.
[TapamienbHOCTh U NEPIEHAUKYJIIPHOCTD MPSIMBIX.

Cummerpuunbie  urypel. OCHOBHBIE CBOHCTBa OCEBOM cuMMeTpuu. [Ipumepst
CUMMETPHUU B OKPYKAIOIIEM MUDE.

OcHOBHbBIE TOCTPOCHHUS C TOMOIIbIO LUPKYJs U JWHEHKU. TpeyroiabHUK. Bricora,
MenraHa, OMCCEeKTpHCa, UX CBOICTRA.

PaBHOOeIpeHHBIE M PABHOCTOPOHHHMM TpPEyroJbHUKU. HepaBeHCTBO TpeyrosibHUKA.

CBoiicTBa W TIPU3HAKK PAaBHOOCIPEHHOTO TpEyrojbHHUKA. [IpM3HAKM paBeHCTBA
TPEyroJbHUKOB.



CpolicTBa M NPU3HAKKU MapajuieNbHbIX NpsAMbIX. CymMMma yIiloB TpeyrosibHHKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeIUaHbl MPSMOYIOJIBHOIO TPEYTOJIbHUKA,
MpoBeNEHHOW K rumoreHy3e. Ilpu3Haku paBeHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB.
[IpsimoyrosbpHBIN TPEyTOIBHUK € yrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
Teopema o 0oJbIIeM yriie U OONbIIeH CTOpOHE TpeyronbHUKA. [leprneHIuKyIsp 1 HaKJIIOHHAS.

I'eomeTprueckoe MecTo TOuYeK. bucceKkTpuca yriia M CepeIUMHHBIN NEPHEHAMKYISpP K
OTpE3KY KaK Nr€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb W Kpyr, XOopJa M JAMAMETp, UX CBoiicTBa. B3aummHoe pacrnooxeHue
OKpYHOCTH M mnpsiMoil. KacarenbHast U cekymiass K OKpyKHOCTH. OKpYy>KHOCTb, BIIUCAHHAs B
yroi. Bnincannast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KVIACC
YereipéxyronbHuku. IlapamnenorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIE Ciaydau

napajuieorpaMmMoB (IIPSIMOYTOJIBHUK, pOMO, KBajapaT), UX TMPU3HAKKM U CBOMCTBA. Tpamenus,
paBHOOOKas Tparenusi, e€ CBONCTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

Meron yaBoenust meauanbl. LlenTpanbHas cummerpus. Teopema daieca u Teopema o
MPONOPIMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEyTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyroiabHuKa.

[Togo6ue TpeyroabHUKOB, KO3 duimeHT moaodus. [Ipu3Haku mogo0ust TpeyroJbHUKOB.
[Ipumenenue nogo0us Mpu pPelIeHuH MPaKTUIECKUX 3a/1a4.

CaoiicTBa momaaei reomerpuueckux ¢uryp. GopMyIibl Ui TUIOMIAA TPEYTOJIbHUKA,
napasuiesiorpamma, pomoOa u tpanenun. OTHOIIEHHUE IIOMAACH MOT00HBIX (puryp.

Brruncnenue miuomaei TpeyroabHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIE€T4aTo Oymare.

Teopema Iludaropa. ITpumenenne Teopemsl [ludaropa mpu pemeHuN MPaKTHYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yrjia HpsIMOYTOJILHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. TpuronoMmerpuieckue GpyHkmuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpalbHBIE YIVIBI, YIOJl MEXKIAY KacaTelIbHOM MU XOPIOH. YTIIBI MEKIY

XOpJaMHd W CEeKylIIMMHU. BrimcaHHble M ONWCaHHbIE YETBHIPEXYTOJbHUKH. B3anmHoe
pacrnoynioxxenue JByX OkpyxkHoctei. Kacanume oxpyxknoctedt. OOmme kacaTeldbHbIE K ABYM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TtaHreHc yrioB or 0 npo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXk1€CTBO. POPMYIIbI IPUBEICHUS.

Pewenne TpeyronbHHKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
MPAaKTUYECKHUX 3a/1a4 C UCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogo6us. Ilogo61e cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 MPOU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O NMMPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

BexTop, amuHa (MOIyNib) BEKTOpa, COHANpPABJIEHHBIE BEKTOPBI, MPOTUBOIOJIOXKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUd HaJ
BEKTOpaMH. Pa3iiokeHue BEKTopa Mo IByM HEKOJUIMHEapHbIM BeKTOopaM. KoopaumHaTel BEKTOpA.
CkassipHO€ ITPOU3BENEHNE BEKTOPOB, IPUMEHEHHUE /ISl HAX0XKJIEHUS JAJIMH U YIJIOB.

JlekapToBbl KOOPIHMHATBHl HAa IUIOCKOCTH. YPaBHEHUS TMPSAMOM M OKPYKHOCTH B
KOOpPJMHATAX, [IEPECEUCHUE OKPYKHOCTEN U IPAMBIX. MeToa KOOpAUHAT U €0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[TMHa OKpyKHOCTHU. ['pagycHas v paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH YT OKpykHOCTeH. [limomans kpyra, CeKTopa, CerMeHTa.

JIBU>KeHMsI TNIOCKOCTU U BHYTPEHHHUE CUMMETPHUH QUTYp (3JIEMEHTapHbIE MTPEICTABICHMUS).
[TapamnensHbii nepenoc. I1oBoporT.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOTI'O KYPCA
«'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJIbTAThl OCBOCHUSI TpOrpaMMbl  yueOHOTO Kypca «l'eomerpusi»
XapaKTEePU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPOLUIOMY W HACTOSIIEMY POCCHUHUCKOM MaTEeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSIM POCCHICKMX MAaT€MaTUKOB M POCCUHCKOMN
MaTE€MaTUYECKOW LIKOJIbI, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpaaaHcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OO0S3aHHOCTEH TpakJIaHWHA W peallM3allid €ro Ipas,
OpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOIIEyp TPa)KJIaHCKOro olmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYKJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTMYECKUM NPUMEHEHHEM JIOCTHKEHUMN
HAyKH, 0OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTMBHOE yYacTHE B PEHICHUH MPaKTUYECKHX 3a7ad MaTeMaTH4YeCKOM
HAPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMAaTUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
KU3HU JIJISL YCIIEITHON MPOQECCHOHANBHON IEATeILHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TpPACKTOPHUH OOpa3oBaHUA U
KU3HEHHBIX TUIAHOB C YIETOM JIMIYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K HOMOIIMOHAIIBHOMY M ACTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, pacCyKJIeHUH, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpUEHTALIMECH B JICSITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MpPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIeCTBa, NOHUMaHUEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH MeATeThbHOCTH, JITAaloB €€ pa3BUTUS U
3HAQUMMOCTH JJIs1 pa3BUTHUS LIMBUIN3ALIMH, OBJIAJICHUEM SI3IKOM MaTEMaTUKU U MaT€MAaTUYECKOU
KyJbTYpOH KaK CpEICTBOM IIO3HAHHMS MHUPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) pusuyeckoe BocnuTanue, popMupoBaHue KyJbTYPhI 310POBbSI M IMOLNOHAJIBHOTO
0J1aronoJIyyms:

FOTOBHOCTBIO TPUMEHSATh MAaTeMAaTHUYECKHUE 3HAHUS B HWHTEpPEcax CBOEro 3/10pOBbs,
BEJICHUSI 37J0POBOr0 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OT/IbIXa, peryisipHas (Qu3HUecKass aKTUBHOCThH), C(POPMUPOBAHHOCTHIO HaBBIKA pedIeKCHH,
pHU3HAHKEM CBOEro IpaBa Ha OLIMOKY U TAKOT'O )K€ MpaBa JIPYroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpUEHTalllel Ha MPUMEHEHHWE MAaTeMAaTUYECKUX 3HAHWM JUIs pelleHus 3a1ad B 00JacTH
COXPAHHOCTH OKpY>KarolIel cpejbl, MIAHUPOBAHUS TOCTYIKOB M OILIEHKH HMX BO3MOXHBIX
MOCHEACTBUI ISl OKPY>KaIOILIEH cpefibl, 0OCO3HAHUEM TJI00aNIbHOIO XapakTepa SKOJIOTHYEeCKHX
npo0JieM U MyTel UX pPelIeHus;

8) apanTanus K U3MEHSIOIUMCS YCJIOBUSAM CONUAIBbHON U NPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHSIX HEOMPEAETEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JI€ATEIbHOCTh, B TOM YHMCIIE YMEHHUE YUUTHCS y JPYTHUX
JIOJICH, MPUOOPETaTh B COBMECTHOW JESTEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OMbITA JPYTHUX;



HEOOXOMMOCTHI0 B ()OPMUPOBAHUH HOBBIX 3HAHWI, B TOM 4Hclie (OPMYIUPOBATH HJIEH,
TIOHSTHSA, TUTIOTE3bI 00 O0BEKTAaX W SBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE Pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYID CHUTYaIlMIO, BOCHPUHHMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30OB, TPEOYIONIUH KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMbIC DPELICHUS W
nercTBusl, opMyIMpPOBATH U OIICHUBATH PUCKH U MTOCIEACTBUS, (POPMHPOBATH OTIBIT.
METAIIPEJIMETHBIE PE3YJIBTATDI
ITo3HaBaTe/IbHbIEC YHHBEPCAJIbHbIE YUeOHbIe 1eCTBUS
ba3zoBble Joruueckue qelcTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECCTBEHHBIC MPU3HAKH MAaTEMAaTHUECKHX OOBEKTOB, MOHSATHMH,
OTHOIICHUN MEXIy MOHITHSAMH, (OPMYIUPOBATH OINPEACNEHUs TOHSATHH, yCTaHABIUBATh
CYIIECTBEHHBIM MPU3HAK KJIacCU(PUKAUKA, OCHOBAHUS JIsI 00OOIIEHUSI U CPAaBHEHUS, KPUTCPUHU
MPOBOJAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOpMyIUpoBaTh U MPeOOpPa3OBBIBATh CYXICHHS: yTBEPAUTEIbHBIE U
OTpHUIIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIATH MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOPEUHs B (haKTax, JaHHBIX,
HAOMIOJICHUSIX U YTBEPXKICHUSX, MpEAsaraTb KPUTEPUU ISl BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIL;

JienaTh BBIBOABl C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKIIOUEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHH;

pa3dupaTh I0Ka3aTelbCTBA MATEMATHUECKUX YTBEPKACHHHA (MpsSMble U OT MPOTUBHOIO),
MPOBOJIUTH  CAMOCTOSITEIBHO ~ HECJIOXKHBIE  JIOKA3aTeIbCTBA  MaTEeMaTHYECKUX  (PaKTOB,
BBICTpAaUBaTh apryMEHTAllMI0, MPUBOJUTh TPUMEPhl M KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCY KICHHUS;

BbIOMpaTh crmoco0 pemieHust yueOHOW 3ajadyd (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILCHUS,
BBIOMPATHh HAMOO0JIEE MTOIXO AN C YUETOM CaMOCTOATEILHO BBIICICHHBIX KPUTEPUEB).
ba3oBble ucciiegoBarebcKkue JeMCTBUA:

WCIIOJIb30BaTh BOIMPOCHI KaK MCCIIENOBATEIbCKUIT WHCTPYMEHT TO3HAHUA, (OpMyIHpoBaTh
BOMPOCHI, GUKCHUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO YCTaHABIUBATH HCKOMOE
U AaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH MO CaMOCTOSITEIHHO COCTABICHHOMY IJIaHY HECIOKHBIN AKCIEPUMEHT, HEOOIbIIOe
WCCJIE/IOBAHUE IO YCTAHOBJIEHHWIO OCOOCHHOCTEH MaTEeMaTH4YeCKOro OO0BEKTa, 3aBUCHMOCTEH
00BEKTOB MEXTy COOO;

CaMOCTOSITEIIEHO (pOPMYJTUPOBaTh OOOOIIEHUS W BBIBOABI 10 pe3yJibTaTaM IPOBEIAEHHOTO
HaAOIIO/ICHUS, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IEHN;

MIPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IMPOLIECCA, a TAKIKE BBIIBUTaTh MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISBJISITH  HEJIOCTATOYHOCTh W W30BITOYHOCTH HH(OPMAIUH, IAaHHBIX, HEOOXOIUMBIX JIIsS
pelIeHus 3a/1a4u;

BEIOMpaTh, AHATM3UPOBATH, CHCTEMATU3UPOBATh M MHTEPIIPETUPOBATH HHPOPMAITHIO PA3THIHBIX
BUJIOB U (hOPM MPEICTABICHNUS;

BEIOMpaTh (OPMYy TPEICTaBICHHUS HWHPOPMAIMH W WUIIOCTPUPOBATL pEIIaeMbie 3aadu
cXeMaMHu, JuarpaMMaMH, MHOHM TpadHuKoi ¥ MX KOMOWHAIIUSMH;

OIICHUBATh HAIE&KHOCTh HWH(GOPMAIMK 10 KPHUTEPHUSM, NPEUIOKCHHBIM YUHUTEIEM WU
c(hopMyJIHMPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE yHUBEPCAIbHbIE YUeOHbIe 1eliCTBUA:

BOCIPUHUMATh U (OPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMHU M IIENIIMU OOILIECHUS,
SICHO, TOYHO, TPAaMOTHO BBIpaXkaThb CBOK) TOYKY 3PEHHUS B YCTHBIX U INHCBMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUSI 110 X0y PELIEHUs 3a/1a4yi, KOMMEHTUPOBATh NOJIyYEHHBIA PE3yiIbTaT;



B Xojae OOCYXAEHHUS 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXXAaeMOW TeMbl, MPOOIEMBI,
pemaemMoi 3a1a4u, BHICKAa3bIBAaTh HJICH, HAIICJICHHBIC Ha ITOWCK PEIICHUS, COMOCTABISATh CBOH
CYXJIEHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB JMANOra, oOHapy>KMBaTh Pa3inuMe U CXOJCTBO
MO3UIHHN, B KOPPEKTHOU (hopme popMyIInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;

OpPEACTaBIATh Pe3yJbTaThl pEIIeHUs 3aJa4yd, OHKCIHEPUMEHTa, HCCIeIOBaHMsA, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh GopMarT BBHICTYIUICHHS C Y4YETOM 3a1ad  Mpe3eHTAluh U
0COOEHHOCTEH ay TUTOPUH;

MMOHMMAaTh W WCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW ¥ WHAMBHIYaIbHOH pabOTHI MpH
peleHnH yuyeOHbIX MaTeMaTHYECKUX 3a7ay;

MIPUHUMATP EJIb COBMECTHOH NIEATETbHOCTH, TUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOW PalbOTHI,
pacnpenensaTh BUIBI PabOT, IOroBapUBaThcs, OOCYXKAaTh MPOLECC U pe3ysbTaT paboTshl,
0000111aTh MHEHHUS HECKOJILKHUX JIIOJICH;

y4acTBOBaTh B TIpPYyNNoBbIX (opmax paboTel (00CyXkIeHHs, OOMEH MHEHMSMH, MO3TOBBIE
IITYPMBI W JIPYTHE), BBHIMOJHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM JCWUCTBUS C
JPYTUMH 4JI€HaMH KOMAaH/bl, OLIEHMBaTh KAaueCTBO CBOEro BKJaJa B OOWIMI MPOIYKT MO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYAaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHBbIe yHMBepcaabHbIe Y4eOHbIe AelicTBUSA

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, aJTOPUTM peIleHUs 3a1aud (WM ero 4acTh), BbIOMpATh
croco0 pemeHuss ¢ YY4ETOM WMEIOMIMXCS PECYypcoOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN ¢ y4€TOM HOBOI MH(pOpMAIHH.
CaMOKOHTPOJIb, IMOLMOHATbHBI HHTE/JIEKT:

BJIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJSL Ipolecca M pe3yjibTara peLIeHUs
MaTeMaTHYECKOM 3a7a9u;

OpeaBUIETh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh IpPH pELIEHWH 3aJadyd, BHOCHUTh
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HAWIECHHBIX OIIMOOK,
BBISIBIICHHBIX TPY/IHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa [ESTEIBHOCTH TIOCTABICHHOW IEIH W  yCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI MJIM HETOCTHKEHHUS 1€, HaXOAUTh OIIMOKY, 1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoHny oOydyeHusi B 7 KJjacce o0y4alIIMMCH MOJYYHUT CJeaylonue MnpeaMeTHbIe
pe3yabTaThl:

Pacrio3naBaTh H3yueHHBIE TeOMeTpUuYecKhe (UTYphl, OINpeaensTh HX B3aUMHOE
pacmoio’keHue, U300pakarh TEOMETPUYECKUE (DUTYpBI, BBINOJHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MepsATh JNMHEHHbIE W YIVIOBbIE BEIWYMHBL. PemaTe 3a1auu Ha BBIUKCIEHUE JIUH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpyOyto OLIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B pEalbHON KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznudare pa3Mepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHYHHBI.

CTpouTh 4epTexku K FEOMETPUUECKUM 3aa4aMm.

[Tonp30BaThcst mpU3HAKaMU PABEHCTBA TPEYTOJILHUKOB, HCIIONIb30BAaTh MPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

[IpoBOAUTH JTIOTHUYECKHUE PACCYKACHUS C UCTIOIBb30BAaHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcd MNpU3HAKAMHU PABEHCTBA NPSIMOYIOJBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJUaHbl, TPOBEAEHHOW K THUIOTEHY3€ MPSIMOYTOJbHOTO TPEYTrOJdbHUKA, B pEUICHUU
F€OMETPUUYECKHX 3a/1a4.

OnpenensiTh MapauIeTbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTs NapajjIeIbHOCTh NPSIMBIX C MOMOIIBI PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JPYTrOM IPSIMOM.

Pemate 3aaun Ha KaeT4aToi Oymare.



[IpoBOIUTH BBIYMCICHHUS W HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUEHHUS YIJOB B
FeOMETPUYECKUX  3aJa4yaX C  HCIOJb30BAHHMEM CYMMBI  YIJIOB  TPEYTOJIBHUKOB W
MHOTOYTOJTbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpPH TMEPECEYCHUU IBYX MapaielbHbIX
NPSIMBIX CEKyIIel. PemaTe mpakTnyeckue 3aa4 Ha HaXO0K/JICHHUE YTJIOB.

Branetr moHATHEM reOMETPHUECKOTO MeCTa TOUeK. ¥ METh OMpeeNaTh OUCCEKTPHUCY yria
U CepEeIMHHBIN NEPIEHIUKYJIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYUEK.

DopmMyIMpOBaTh ONPEAETIECHUS] OKPYKHOCTU M Kpyra, XOpJbl U JUaMETpa OKPY’KHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA MPU PEIICHUHN 3aa4.

Bnagerp moHsATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH, YMETh HaXOIUTh €€
nentp. [lomp30BaThes pakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTroOJbHUKA MEPECEKAOTCs B
OIHOM TOYKE, U O TOM, YTO CEpPEIWHHBIE NEPHNEHIUKYJSIPbl K CTOPOHAM TPEyroJIbHUKA
MEPECEKAIOTCA B OJTHOW TOUKE.

Bnagete mnoHATHMEM ~KacaTeNbHOM K  OKPYXKHOCTH, IIOJB30BaTbCsl TEOPEMOM O
MEePIEHANKYISIPHOCTH KacaTeIbHOW U paanyca, MPOBEIEHHOTO K TOUKE KaCaHUSI.

[lonp30BaTbCsl NPOCTEUIIMMU TEOMETPUUECKMMM  HEpPABEHCTBAMHU, [OHMMATh UX
NPaKTUYECKUA CMBICI.

IIpoBOUTH OCHOBHBIE TEOMETPUUYECKUE MOCTPOEHHUS C TIOMOIIBIO IUPKYJISl U TUHEUKHU.

K xonny oOydyenusi B 8 Kjacce o0y4awIIMicss MOJYYHUT CJeaylouue NpeaMeTHbIe
pe3yJIbTaThl:

Pacrio3naBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, MX SJIEMEHTHI, MOJIB30BATHCS UX
CBOICTBaMM NP PELIEHUH FEOMETPUUECKUX 3ajau.

[IpyuMeHsTh CBOMCTBAa TOYKHM IEpECeUYeHUs MeAMaH TpPeyrojbHHKa (LIEHTpa Macc) B
pelIeHnH 3aa4.

Brnanets moHsiTHeM cpefHel NTUHUU TPEyroJbHUKA M Tpamelu, MPUMEHITh UX CBONCTBA
IIpU pELIEHHH reomerpudeckux 3anad. llomb3oBaTthess Teopemon Pameca M TeopemMou o0
MPOMOPIMOHATFHBIX OTPE3KaX, MPUMEHATH UX JJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh MPU3HAKY 11010011 TPEYTOIBHUKOB B PEIICHUU T€OMETPUYECKHX 3a/1a4.

[Tonb3oBatbess Teopemoii [ludaropa nns pemieHUs reOMETPUUYECKUX U MPAKTHYECKUX
3ana4. CTpoUTh MaTeMaTHYECKYI0 MOJEIb B NMPAKTUYECKUX 3a/jayax, CaMOCTOSITEIbHO JENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JITTHHBI.

Brnagerp moHATHSMH CHHYyca, KOCHMHYyCa W TaHI€HCAa OCTPOIO yrja HIpsSMOYTOJIBHOTO
TpeyrojbHuKa. [1071p30BaThCs 3TUMU NOHATUAMH U1 PEIICHUS TPAKTHUECKUX 3aay.

Bpruucnsate  (pa3iMyHBIME - CIOCOOAMM)  IUIOMIA[Ab  TPEYrojJbHHUKA W IUIOLIAAN
MHOTOYTOJIBHBIX  Guryp (moyb3ysAch, TIJe HEOOXOJUMO, KaJubKyIsiTopoM). I[IpumeHsTH
IIOJyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Bnagerp NOHATHAMU BIOUCAHHOTO M LEHTPAJIbHOTO Yrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIVIaX, YIVIax MEXAy XOopJAaMu (CEeKyIIMMHU) U YIJIe MEXIY KacaTeIbHOW U XOpAOH
IIPU PEIICHUU T€OMETPUYECKUX 3a/1ay.

Bragerp noHATHEM ONMCAHHOIO YETHIPEXYTOJIbHMKA, IPUMEHSATh CBOMCTBA OMNMCAHHOIO
YeThIPEXYTOJIbHUKA MTPH PEIICHUH 3a]1a4.

[IpumeHATH MOJIy4eHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJENN s
3a/1a4 peasbHOM JKU3HHU U MPOBOAUTH COOTBETCTBYIOLINE BHIYMCICHUS C MPUMEHEHHEM MOJ00us
Y TPUTOHOMETPUH (I10JIb3YSICh, I'/I€ HEOOXOUMO, KaJIbKYJIATOPOM).

K xoHnmy oOydyenusaB 9 kJjacce o0yyalomuiicsi IOJYYHMT CjeAyllIue IpeIMeTHbIe
pe3yJIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C HX IOMOIIBIO
pa3nUyHbIE  BJIEMEHThl  NPSMOYTOJBHOIO  TPEYrOJIbHUKA  («peleHHe  MpsIMOYTOJbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOLIbIO KaNbKYJISATOPA) AJIMHBI M YIJIbI Ul HETaOIMYHBIX
3HA4YEHUH.



[Tonp3oBaTbes (hopMyIamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIAECTBOM
JUISL HAXOXKJACHUSI COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUUYECKUMH BETUUMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXACHMS PA3JIMYHBIX AJIEMEHTOB
TpPEeyrojbHUKa («pelIeHUuEe TPEyroJbHUKOBY»), MPUMEHSTh WX MPU PELICHUH T€OMETPHUYECKHX
3a1ad.

Bnagers nonstusiMu npeoOpa3zoBaHus MOJ00US, COOTBETCTBEHHBIX JIEMEHTOB MOJO00HBIX
¢uryp. [lonp30BaTbcs CBONCTBAMHU 1MOA00US IPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJIbI Y MOoA00HBIX uryp. [IpumensaTs cBoiicTBa mogo0us B MPaKTUYECKUX 3a/1ayax.
YMeTb NpUBOANUTE MPUMEPHI MOJOOHBIX (DUTYDP B OKPY>KAIOILIIEM MUDE.

[Tosp30BaTbCsA TeOpeMaMU O MPOU3BEIECHUH OTPE3KOB XOpZ, O IMPOU3BENCHHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpamH, IOHUMAaThb HMX TE€OMETPUYECKUH U (U3MUECKUHA CMBICI,
OPUMEHATh MX B PELICHUH T'€OMETPHUUECKUX M (u3ndeckux 3afgad. [IpuMeHsTh CcKamsgpHoe
MIPOU3BEICHUE BEKTOPOB ISl HAXOXKIACHUS JJIMH U YTJIOB.

[lonb30BaTbcsl METONOM KOOPAMHAT Ha IIJIOCKOCTH, IPUMEHATh €ro B PELICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

Bragetp mOHATUSAMU NPAaBWJIBHOTO MHOTOYTOJBHMKA, JJIMHBI OKPYXKHOCTH, JJIMHBI TyTU
OKPYKHOCTHM M pPaJMaHHOW Mepbl yIjla, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4YacTew.
[IpuMeHTH NONTy4YEHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

Haxomute ocu (MM LEHTpbI) CUMMETpUM (DUTYp, NMPUMEHSTH IBHUKEHHS IJIOCKOCTU B
IPOCTEHMILINX CIIydasX.

[IpyMeHsTh MOJydYEeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYECKHE MOJAETH JUIs
3aJa4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPUYECKUX (PYHKUUH (M0IB3YSICh, 1€ HEOOX0IUMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmeHoBaHne pa3genoB 1 TeMm nporpamMmbl KonunyectBo 4acos ONEKTPOHHbIE (UNMdPOoBLIE)
n/n Bcero| KoHTponbHble MpakTnyeckme obpasoBaTerbHble Pecypchl
paboThbl paboThl
1 [MpocTenwmne reometTpudeckne purypbl n nx 14 Bubnuoteka LJOK
cBoKcTBa. MIamepeHne reoMeTpmyecknx BENMUNH https://m.edsoo.ru/7f415e2e
2 | TpeyronbHuKn 22 1 Bubnuoteka LLOK
https://m.edsoo.ru/7f415e2e
3 |MapannenbHble NpsMble, CyMMa YrinoB 14 1 Bubnunoteka LIOK
TpeyronbHuKa https://m.edsoo.ru/7f415e2e
4 OkpyXHOCTb 1 Kpyr. [eomeTpuyeckne noctpoeHus | 14 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f415e2e
5 MoBTOpEHMe, 0606LEHE 3HAHMI 4 1 Bubnunoteka LIOK
https://m.edsoo.ru/7f415e2e
OBLWEE KONMMYECTBO YACOB MO NMPOIrPAMME 68 4 0



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 KIIACC

Ne HanmeHoBaHue pasgenoB 1 TeEM NporpaMmmbl KonunyectBo 4acos ONEKTPOHHbIE (UndpoBbIE)
n/n Bcero|| KoHTponbHble | lMpakTuyeckue obpasoBaTernbHble Pecypchl
paboThl paboThl
1 |[HeTblpEXyronbHMKM 12 1 Bbubnnoteka LLOK
https://m.edsoo.ru/7f417e18
2 | Teopema ®aneca n TeopemMa 0 NPONOpLMOHarbHbIX 15 1 Bbubnnoteka LIOK
OoTpeskax, NogobHbIe TPeyrofbHUKN https://m.edsoo.ru/7f417e18
3 |Mnowaab. HaxoxaeHwe nnowagen TpeyronbHUKOB U 14 1 Bbubnnoteka LLOK
MHOroyronbHbIX cpuryp. MNMnowaan nogobHbix duryp https://m.edsoo.ru/7f417e18
4 |Teopema lNudparopa n Ha4yana TPUroHOMETPUN 10 1 bubnuoTteka LJOK
https://m.edsoo.ru/7f417e18
5 ||Yrnbl B OKPpY>XHOCTU. BrincaHHble 1 onucaHHble 13 1 Bubnuoteka LLOK
YeTbIpeXyrofibHUKN. KacaTernbHble K OKPY>XXHOCTH. https://m.edsoo.ru/7f417e18
KacaHue okpyxHocTen
6 |MNoBTopeHue, 0606LLEeHME 3HAHNI 4 1 Bubnuoteka LLOK
https://m.edsoo.ru/7f417e18
OBLEE KONMMYECTBO YACOB N0 NPOIrPAMME 68 6 0
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9 KIIACC

Ne HanmeHoBaHuWe pa3genos U TeM NporpaMmmbl KonnyecTBo 4acos OneKTpPOoHHbIE (LMGPOBLIE)
n/n Bcero| KoHTponbHble MpakTuyeckme obpasoBaTeribHble pecypchbl
paboThl paboThl
1 TpuroHomeTpusi. TeopemMbl KOCUHYCOB N CUHYCOB. 16 1 Bbubnnoteka LLOK
PeweHune TpeyronbHUKoB https://m.edsoo.ru/7f41a12c
2 |MpeobpasoBaHue nogobus. MeTtpudeckne 10 1 Bubnuoteka LLOK
COOTHOLLEHNSA B OKPY>KHOCTM https://m.edsoo.ru/7f41a12c
3 |BekTopbl 12 1 Bbubnnoteka LLOK
https://m.edsoo.ru/7f41a12c
4 |[JekapToBbl KOOPAUHATBLI HA NSIOCKOCTH 9 1 bubnuoteka LIOK
https://m.edsoo.ru/7f41a12c
5 |[[paBunbHbIE MHOrOYrosibHUKKU. [nnHa okpyxHoctn| 8 Bubnuoteka LLOK
n nnowaab kpyra. BelumcneHve nnowanen https://m.edsoo.ru/7f41a12c
6 |[dBMXEHNA NNOCKOCTH 6 Bbubnnoteka LIOK
https://m.edsoo.ru/7f41a12c
7 lMoBTOpEHMe, 0600LLEHNE, cUuCTEMATM3aUNSA 7 2 bubnuoTteka LIOK
3HaHWM https://m.edsoo.ru/7f41a12c
OBLEE KONMMYECTBO YACOB MO NMPOIrPAMME 68 6 0
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