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HOACHUTEJILHAS 3AITMCKA

leometpus xak omun us OCHOBHBIX Da3/IesIoB MKOTbHOM MaTeMaTHKH, UMEIOMHUH cBoel
Hesbro  obecnieunrs H3y4YEHUE CBOHCTE y PasMepoB ¢uryp, mux OTHOWIEHHWH W B3aWMHOe
pacnonoxenue, omupaercs ma JIOTHYeCKy10, AOKA3aTeNbHYI0 nHHMIO. [[eHHOCTS U3YYeHHs
FCOMCTpHHU Ha ypoBHe 0cHOBHOO ob1uero 06pazopanus 3aKTHOYaeTCs B TOM. 4TO obyyarouiicy
YIUTCA TDOBOAMTBL J0Ka3aTebHpIe PacCcyxnenns, crpouts normueckue YMO3aKIIIOYeHus,
[IOKa3bIBaTh MCTHHHBIE YTBCPKACHUS M CTPOUTH KOHTPIPUMEDE! K J10KHbBIM, NPOBOJUTE
pacCyxneHus «or [IPOTHBHOTO», OT/IHYATH CBOCTRA OT TIpU3HAKOB, (opMyIMpoBaTh obpatubie
YTBEPXKAEHUS.

[lpu  pemenny 3aJla4  IPaKTHYECKOro XapakTepa  ofywarommiics  yumres CTPOHTH
MATEMATHYECKHE MOMENH peanbHBIX KUSHCHHBIX CHTyalWi, NpoBoguTh BEIYHCIIEHHS W
OLIEHUBATDL 8/IEKBATHOCTE MOJIyYEHHOr o pe3ynbTara.

Kpaitne Baxuo TIOAYE€PKUBATE CBS3H TCOMETPHH C NIPYyrHMH yueGHBIME opeaMeTamu,
MOTHBHPOBATh  HCIOJIB30BATE ONPENCNICHUST  TEOMETPHUECKHX buryp wu TIOHSITHH,
ACMOHCTPUPOBATh IPUMEHEHHUE ONYHCHHBIX yMEHHI B QU3HKE U TeXHuKe. OTH cBsi3m Hauboee
APKO BUIHBI B Temax «BekTopery, «Tpuronomerpuueckue COOTHOIICHUA», «MeTox KoopauHaTy
# «Teopema [Tucharopay.

Yuebubiit kype « COMETPHS) BKIIOYAET CIEAyIOLIHe OCHOBHBIE pa3/iesibl COMEpIKAHHS:
«['eomerpuyeckue Gurypsl u ux CBOHCTBa», «M3mepenue FCOMETPHYECKHX  BeTHYHHY,
«JlexapToBeI KOOpPAMHATBI  Ha  IuIOCKOCTHY, «Bextopey,  «JlBmkenus TLUIOCKOCTH Y,
«IIpeobpasosanus nomo6usy,.

Ha u3yyenne yuebnoro Kypca «['eometpus» otBommTes 204 Jaca: B 7 knacce — 68 yacop
(2 yaca B HEIeo), B 8 knacce — 68 yacop (2 yaca B Henemo), B 9 knacce — 68 yacon (2 yaca B
HEJIEIo).



COJAEP)KAHUE OBYYEHMUS
7 KJIACC

HaganeHele noustus reoMerpud. Todyka, mpsmasg, OTpe30K, Jiy4d. Yron. Bumel yrnos.
Beprukanerple u  cmexmbe  yrum. Buccektpuca yrma. Jlomanas, MHOI'OYTOJIbHHK.
[TapannensHocTs NEPNEHAUKYIAPHOCTE MPAMBIX.

CrumMmerpuynble purypsr. OCHOBHBIE CBOKCTBA OCEBOH CUMMETpHH. [Ipumepsr cummeTpun
B OKPYKalOIIEM MHpE.

OcHOBHBIE TOCTPOEHHS C OMOLIBIO UMpKyns W auHedku. Tpeyronbuuk. Beicora,
MeuaHa, OMCCEKTpHCa, UX CBONCTBA.

PasroGenpenHbIii U paBHOCTOPOHHHI TPEYroNnbHUKH. HepaBeHCTBO TpeyrompHuKa.

CaoiictBa W npusHaku pasHOGeiperHOro  TpeyronsHuka. Ilpu3saku paseHcTBa
TPEYTOJILHUKOB.

CBoiicTBa U NMPH3HAKM TTApAIENBHBIX npsmbix. CymMMa yrioB TpeyronsHuka. Buermnue
YIJIbl TPEYTONBHHKA.

IIpsmoyronersiii Tpeyronsuuk. CBOKCTBO MeIHAHEI IpSIMOYTONIBHOI'O  TPEYTOJIbHUKA,
IPOBEIEHHOH K runoTeHyse. [lpusHaku paBeHcTBa OPSIMOYTOJBHBEIX  TPEYTOJIBHUKOB.
IIpsamoyronsHeIit Tpeyronsuuk ¢ yriom s 30°,

HepaBeHcTBa B reoMeTpuy: HEpAaBEHCTBO TpeyroJbHUKA, HEPaBEHCTBO O JUTHHE JIOMaHOMH,
Teopema o 6ornbIieM yriie u 6ombIIel CTOPOHE TPEYroNbHUKA. [lepnenuKynsap U HakIOHHAS.

['eoMerpuueckoe mecto Touek. Buccektprca yria W CEPEIMHHBIH NEepPNeHIUKyIIp K
OTPE3KY KaK r€OMETPUYECKHE MECTA TOYEK.

OKpyKHOCTH W Kpyr, Xopia u MHaMETp, HX CBOHCTBA. B3aumHoe pacnonoxeHue
OKPYKHOCTH W mpsiMOH. KacatenbHas ¥ CeKymias K OKpYXHOCTH. OKpYKHOCTb, BIHCAHHAS B
yron. BnucanHas # onucanHas OKpyKHOCTH TPEYTOJILHUKA.

8 KJIACC

Herppéxyronpuuku. IlapamienorpamMm, ero npusHaku u crodictsa. UacTHbe cllydau
apannenorpaMMoB (MpsMOYroNbHUK, poMG, KBajpat), ux IIPU3HAaKH M CBOHcTBa. Tpanenwus,
paBHOOOKas Tpaneuus. e€ CBOUCTBA U TIPH3HAKH. [IpsimoyronbHas Tpanerus.

Merox ynsoenus memuausl llentpanbras cummetpusi. Teopema aneca u Teopema o
[IPONOPLUHOHAILHBIX OTPE3Kax.

Cpennue TMHUH TpeyrobHUKA U TPAICLHH. LlenTp Macc TpeyroapHuKa.

[onobue TpeyronbHukoB, ko3hdULHEHT 10106Hs. [IpusHaku mono6us TpeyroabHUKOB.
[Ipumenenne nono6us npu pemenuu mpakTHYECKHX 3a1a4.

CpoiicTBa miowanei reomerpuyeckux Guryp. ®opmyisl Ans MIOLIALL TPEYIrOJIbHHUKA,
napajiesorpaMma, pomba u Tpaneuuy. OTHOmEHHE ILIoma/el MO0GHEIX GUryp.

Boluncnenue nuowaneit TpeyronbHUKOB U MHOIOYIrOJIbHHKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. ITpumenenue Teopemsr [Inaropa npu peuieHHH NPaKTHYECKHX
3ajauy.

CHHyC, KOCHHYC, TaHI€HC OCTPOrO yria NpPSMOYIOJBHOIO TpeyroasHuka. OCHOBHOE
TPHTOHOMETPHYCCKOE TOKAECTBO. TpuronomeTpuueckue hyHkuuu yrios B 30, 45 u 60°.

Bnincanble u meHTpanbHblE yriBL, yrom Mexay KacaTebHOH u XOpHOH. YTrapl Mex Ty
XOpJaMi H CEKyIIMMH. BrucaHHble M OINHMCAaHHBIE 4YETBIPEXYrOJLHMKH. BlamMmHoe



Paclonoxenne AByX OKpyxkHocTed. Kacamme okpyxHOCTEH. Ofume xacatenbHble K IBYM
OKPYKHOCTSAM.

9 KJIACC

CuHyc, KOCHHYC, TaHreHc yrnmoe or 0 mo 180°. OcuosHoe TPHIOHOMETPHYECKOE
TOKIECTBO. DOPMYIIBI IPUBEICHHUS.

Pemenue rtpeyronpumnkos. Teopema xocumycos u Teopema cuHycoB. Peinenue
MPAKTHICCKHX 3a/1a4 € MCIIOIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

ITpeoGpasoranue no106us. Ilog061e COOTRETCTREHHAIX 3JIEMEHTOB.

Teopema o npoussenenun OTPE3KOB XOPA, TEOPEMbI O IPOU3BENCHHH OTPE3KOB CEKYIIHX,
TEOpEMa O KBaJIpaTe KacaTebHOM.

Bekrop, nmuna (Momyis) BEKTOpa, COHAIPaBJICHHBIE BEKTOPHI, IPOTHBOIOIOKHO
HAMPAB/ICHHBIC BEKTOPEI, KOJUTMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalud Haj
BEKTOpamu. Pasnoxenue Bektopa mo neym HCKOIIMHEapHbIM BekTOpam. KoopauHate! Bextopa.
CkansipHoe npousBeseHue BEKTOPOB, NPUMEHEHHE /11 HAXOKACHUS JTHH U YIIIOB.

JlexapToBbl KOOpAMHATBI Ha MJIOCKOCTH. YpaBHeHHs [OpAMOM M OKDYKHOCTH B
KOOpMHATaX, IEPECCUCHNE OKPYKHOCTEH M MpAMBIX. MeTos KOOPJIMHAT U €ro IPUMEHEHHE.

[IpaBunbHEIE MHOTOYTONBHUKH. Hmna oxpyxHocTH. I'panychas u panuaHHas Mepa yria,
BLIMHCICHHUE LIIHH YT OKpYskHOCTeH. [1nomans kpyra, cekTopa, cermenTa.

JIBHKEHMS TIOCKOCTH M BHYTpeHHHE CHMMETPHH GUTYD (TeMEHTapHBIE PEICTABNCHUA).
[Napannensubrit nepenoc. Moeopor.



[ITAHUPYEMBIE PE3YJIbTATBI OCBOEHMS [NPOI'PAMMBI  YYEBHOI'O
KYPCA «I'EOMETPHS» HA YPOBHE OCHOBHOIO OBUIIEI'O OBPA30OBAHUS

JIMUYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE pe3yabTATBI OCBOGHMS IporpamMmel  yyebHoro kypca «['eomerpus»
XapaKTePH3YIOTCH:

1) maTproTnueckoe BocniuTanue:

TPOABICHUEM HMHTEpeCa K IPOULIOMY M HACTOSIIEMY DOCCHHCKOM MaTEMaTHKH,
LUCHHOCTHBIM ~OTHOIIEHMEM K JOCTH)XKCHHSIM DOCCHACKHX MATEMATHKOB K POCCHHCKOMH
MaTeMaTH4YECKOH IIKOMBI, K HCIIOIL30BAHUIO 3THX JOCTHKEHHMI B APYTHX HayKaxX U MPHUKIIaIHBIX
chepax;

2) rpasaaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIHTAHHE:

FOTOBHOCTBIO K BBINOJIHEHMIO OO53aHHOCTEH IPaX[aHWHA H pEalH3alldd ero npas,
[IPEACTABICHHEM O MaTEeMaTHYECKHX OCHOBAaX (YHKUHOHUPOBAHUS PasiM4YHBIX CTPYKTYD,
ABIIEHUH, NPOLENyp Tpa’IaHCKOro 06IIecTBa (HampuMep, BBIGODEL, OMPOCHI), TOTOBHOCTHIO K
O0CY/KIEHHIO THHYECKHX IPOGIIEM, CBA3AHHBIX C NPaKTUYECKUM TIPUMEHEHHUEM JIOCTHUKECHHH
HAyKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-3THYECKHX IPHHLHAIIOB B JIEATEIBHOCTH YYEHOTO:

3) TpynaoBoe BocnuTanMe:

YCTAHOBKOH Ha aKTHMBHOE yYacTHE B DELUCHHH [IPAKTHYECKHX 3a1a4 MATeMATHYECKON
HAMpaBJCHHOCTH, OCO3HAHMEM BaKHOCTH MATEMATHYECKOro 06pa3oBaHMs HA [POTAKEHUH BCEH
KH3HH LIS yCTIGIIHOH NPO(ECCHOHANBHOM JESTENBHOCTH i Pa3sBUTHEM HEOOXOIAMBIX YMEHUH,
OCO3HAHHBIM BEIDODOM UM TOCTPOCHHEM HMHAMBHLYAILHOMH TPaeKTOpUH o0Opa3zoBaHHs U
AW3HCHHBIX IJIAHOB C y4ETOM JIMYHBIX HHTEPECOB H OGIIECTBEHHBIX MOTPEGHOCTEI;

4) scTeTHYecKoe BOCIIUTaAHME:

CMOCODHOCTBIO K 5MOIMOHATBHOMY M 3CTETHUECKOMY BOCIIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4. pelleHH}, PaCCyKICHNH, YMEHHUIO BUIETh MATEMATHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) ueHHOCTH HAayYHOr0 MO3HAHHUA:

OPHCHTALMEH B JCATEIBHOCTA HA COBPEMEHHYIO CHCTEMY HAYYHBIX NPEACTABICHHH 06
OCHOBHBIX 3aKOHOMEDHOCTSX Ppa3BHTHsA 4YEJIOBEKa, MPUPOALI M OOIINECTBa, MNOHHMAHHEM
MATCMAaTHYECKOH HayKH Kak c(epbl 4ellOBEYECKOH [eATeNbHOCTH, STaroB eé PasBUTHS H
3HAYUMOCTH NIl Pa3sBUTHS LIMBUIIM3aLMH, OBJIaIEHHEM S3bIKOM MAaTEMaTHKH U MaTeMaTHYeCKOR
KYIPTYpOH KaK CpeACTBOM INO3HAaHMS MHpA, OBJIAAEHMEM NPOCTEHLINMH HABBIKAME
MCCJIeI0BATENbCKON AEATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (OPMHPOBAHHE KyJbTYpbl  310pOBbA H
IMOLHOHAIBLHOr0 GJ1aronoayyus:

FOTOBHOCTBIO TIPHMEHATh MaTeMaTH4YeCKUE 3HAHHA B HHTEPECax CBOEro 370pOBbA,
BE/ICHUS 3110pPOBOro 0bpasa KH3HM (370pOBOE NUTAaHHUE, COATAHCHPOBAHHEIN PEKUM 3aHSITHH U
OTABIXA, PEryisipHas (U3MYECKas aKTUBHOCTB), CHOPMHPOBAHHOCTBIO HAaBHIKA pedIEKCHH,
NPU3HAHMEM CBOETO MpaBa Ha OIMOKY M TaKoro e IpaBa JpYroro YeaoBeKa;

7) IKOJIOTHYECKO€E BOCIIHTAHHE:

OpUEHTAlMEH Ha NPHUMEHEHHE MATEMaTHYECKUX 3HAHUM JUId pelleHHs 3ajad B 061acTu
COXPaHHOCTH OKPY/KalOlIEeH Cpelbl, IIaHUPOBAaHHUS [OCTYIIKOB M OLUEHKH MX BO3MOMKHBIX
MOCIENCTBUA JUISL OKPYsKatOLled Cpesibl, OCO3HaHHEM IIOGATBHOIO XapaKTepa IKOTOTMYECKHX
pobieM U NyTel UX pelleHHs:



8) ananTauus Kk u3IMeHsIOMHUMCs YCJI0BHAM COUHAILHON M IPHPOIHOM CPebI:

FOTOBHOCTBIO K JCHCTBUSM B YCIIOBHSIX HEONpENENEHHOCTH, MOBBILIEHHIO YPOBHS CBOEH
KOMIICTEHTHOCTH 4€PE3 MPAKTHYECKYIO NEATETBHOCTD, B TOM YHC/IE YMEHHUE YUYUTHCH Yy OPYIHX
THOACH, MpUOOPETaTh B COBMECTHON AEATENBHOCTH HOBLIC 3HaHHA, HABBIKK U KOMIIETEHIIUHU U3
OIbITA IPYIUX:

HEOOXOMMMOCTEIO B (hOPMHPOBAHUH HOBBIX 3HaHUH, B TOM 4YHClIe (OPMyYJIMPOBATE HJIeH,
NOHATHSA, TUMOTE3B 00 00BEKTAX M SBIEHMUIX, B TOM TUCITE PaHEE HEU3BECTHBIX, OCO3HABATH
AehUUHTEI COOGCTBEHHBIX 3HAHMHN U KOMIIETCHTHOCTEH, [IAHUPOBATE CBOE pa3BHTHE,

CIOCOOHOCTBIO  0CO3HABATH CTPECCOBYIO  CHTyallHIO, BOCHPUHMMATh CTPECCOBYIO
CHTYallui0 Kak BBI3OB. TpeOyIOIUMH KOHTPMEp, KOPPEKTHPOBATH NIPUHUMAEMBIE peIleHUs |
AEHCTBHA. (hOPMYITMPOBATE H OLIEHHBATE PHCKH ¥ TIOCTEACTBHA. (JOPMHUPOBATE OIIBIT.

METANIPEAMETHBIE PE3YJIbTATHI
[losHaBaTenbHbIe yHHBepCaIbHBIE y4ebHble qeHcTBHA

basosbie nornyeckue neiicreus:

® BBUB/ATE W XapakTCPU30BATh CYIIECTBEHHBIE NPU3HAKA MAaTeMATHUECKHUX OOBEKTOB,
[IOHATHH, OTHOLUEHHMH MEXAY NOHATUSIMH, (opmynupoBars onpesenenus IIOHATHH,
YCTaHAB/IMBATh CYIIECTBEHHBIA [IPU3HAK KIACCHDUKAIMU, OCHOBAHMS T 0606IIEHNS U
CPaBHCHHs, KDUTEPHH [IPOBOAUMOTO aHAIN3a,

® BOCHPMHHMAaTh, GOPMYTHPOBATE M NpPeobpPA3OBLIBATE CYHKICHUS: YTBEPAMUTENbHBIE H
OTPHLATEBHbIC, €ANHUYHBIE. YACTHBIE H OBIIHE, YCIOBHBIE:

® BBIABIATHL MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3M M NIPOTHBODEUMS B thakrax,
JaHHBIX. HaOMIONEHMAX M YTBEPIKAEHHAX, MpeiUIaraTh KPHTEPHH U1 BBIABJIEHHUS
3aKOHOMEPHOCTEH M MPOTUBOPEUMH;

* JICJaTh BBIBOLBI C HCIOJIB30BAHHEM 33KOHOB JIOTHKHM, IEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aK/IIOYCHUH, yMO3aKIFOYEHHH 110 aHAJIOTHH;

* pa3buparth 10Ka3aTeTbCTBA MATEMATHYECKUX YTBEPIKIEHHUI ( IPSIMBIE K OT IPOTHBHOTO).
TPOBOAMTE  CAMOCTOSTE/IbHO HEC/IOXKHBIE JOKA3aTENbCTBA MATEMaTHYECKHX (DAaKTOB,
BBICTPAaHBATL apryMEHTAlMIO, MPUBOAKTL NPUMEPBEI B KOHTPIIPUMEPDI, OGOCHOBBIBATE
COOCTBEHHBIE PACCYKICHHUS;

* BbOWpaTh crmoco6 pemenns y4yeGHON 3amaum (CpaBHHBaTh HECKOJNBKO BapHAHTOB
pelenus, BeiOupath Haubomee MOAXOAAUIME C YUSTOM CAMOCTOSTENBHO BBLIETEHHLIX
KPDUTEPUEB).

Baszosble nccnegoBarennckue aeiicreus:

® HCIOAB30BaTb  BONPOCHl  KaK  MCCIEJOBATENbCKMH  HHCTPYMEHT  [O3HAHMA,
(opMyTHpOBATh BOIPOCH!, (PUKCUPYIONIHE MPOTHBOPEYHE, npobiieMy, CaMOCTOATENBHO
YCTaHaBJIMBaTb UCKOMOE H JaHHOE, (GOPMHPOBAThH THIIOTE3Y, apPryMEHTHPOBATh CBOIO
MO3MLMIO, MHEHHE;

® [POBOJMTL MO CaMOCTOATE/PHO COCTABIEHHOMY I1aHY HECJOXKHBIA 9IKCIEPUMEHT,
HEOONbIIOE HMCCEOBAHHE 110 YCTAHOBIEHHIO OCOGEHHOCTEH —MATEMATHYECKOro
00BEKTa. 3aBHCUMOCTEH 00BEKTOB MEXKTy CoDO:;

® CamoCTOATENBHO  GopMmynupoBaTh  06OOLIEHHS M BBIBOABI 110  pe3yabTaTam
NPOBEAEHHOTO HabIIIOAEHHMs, MUCCIICI0BAHHS, OLEHHBATH JOCTOBEPHOCTH MOTYYEHHBIX
pEe3yJIbTaTOB, BLIBOAOB U 060611EHM ]



NpOrHO3MpPOBAThE BO3MOIKHOE Pa3BHTHE IIpollecca, a TaKxKe BBIIBHI'aTh MPEAIONOXKEHHUA
O €T'0 Pa3BUTHH B HOBEIX YCIIOBHAX.

Pa6ora ¢ undopmanneii:

BBIABJIATE HEJOCTATOYHOCTE M H3OBITOYHOCTS MH(pOpMALMY, JAAHHBIX, HEOOXOMUMBIX I
PEIIECHUS 3a1a4H;

BBIOMpATh, aHATM3MpPOBATE, CHCTEMAaTH3HpOBaTh M WHTEPNPETHPOBATE MH(BOPMAIIHIO
PasNMUYHBIX BUJIOB U (POPM IIpE/ICTaBIICHHUS;

BbIOMpaTh QopMy NpencTaBIeHus HH(QOPMAlMK ¥ WILTIOCTPHPOBATE pelaeMele 3amadu
CXCMaMH, /IHarpaMMaMHu, HHOH rpaduKof U UX KOMOHHALMAMH:

OLCHUBATE HANEKHOCTE HHOOPMALHK 110 KPUTEPUSM, NPENIOKEHHBIM YUYUTENEM WITH
chOPMYITHPOBAHHBIM CAMOCTOATENBHO.

KommynukaTupHabie YHHBepcaJIbHbIe yuyeOHbIe AelicTBHS:

BOCTIDHHUMATb H (HOPMYTHPOBATE CYKACHHS B COOTBETCTBHH C YCIIOBHSIMH H IEJISMHU
o0werns, SCHO, TOYHO, TPAMOTHO BBID@XaTh CBOIO TOYKYy 3PEHHS B YCTHBIX W
[TCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUs MO XOLy PELICHHA 3a/la4i, KOMMEHTHPOBATh
NIOJyYE€HHBIH pe3yNbTarT;

B X0Z1€ 0GCY /IEHUs 3a1aBaTh BOIIPOCHI 110 CYWECTBY 00CY)aaeMOM TeMbl, Mpobiemsi,
PeIIacMOH 3a11a4u, BLICKA3bIBATE MICH, HANENECHHBIE HA MOHCK PELICHUs, COMOCTABIIATE
CBOH CYXCHUS C CYKICHUIMH IPYTUX YIACTHUKOB Amaiora, OOHapyKUBATh pa3THuHe
U CXONCTBO MNO3HLHH, B KOPPEKTHOH (opme GopMmynupoBaTe pasHOrmacHs, cBom
BO3Pa’KEHHS;

IPEACTABIIATE pE3y/NbTATEl PEIIEHHs 3aaud, SKCIEPHMEHTa, UCCIIEIOBaHHUS, IPOEKTA,
CaMOCTOATENBHO BBIOMpPATh (OpMAT BBICTYIUIEHHS C YYETOM 3amay IIPE3CHTALUH U
0COOEHHOCTEH ayINTOPHUH;

MTOHUMATE H MCIOJIL30BaTh IPEUMYLIECTBA KOMAHIHON 1 WHIUBUAYaTbHOH paboThI mpu
PELIEHUH yUeOHBIX MaTeMaTHUECKHX 3a/1ay;

PUHUMATE IEIb COBMECTHOH NEATENbHOCTH, MIAHHPOBATH OPraHM3AIMIO COBMECTHOMN
paboThl, pacnpenenaTs BHAB paboT, AOTOBapHBaThCsl, 0OCYKIATh MPOIIECC U PE3YIBTAT
paboTeL, 0606IATE MHEHUS HECKONBKAX JTIOJEH;

YHacCTBOBaTb B I'DYIIOBBIX (opmax paboTe! (06cyxeHus, 0OMeH MHEHUSIMH, MO3TOBLIE
IITYPMBI U IDYTHE), BBIIONHATE CBOKO YacTh paGoThl 1 KOOPJIUHHPOBATh CBOM JIEHCTBUA
C IpYyrMMH HYIICHAMH KOMaH]Ibl, OUEHMBATh KA4eCTBO CBOEr0 BKJIAd B OGIIHit IIPOJIYKT
110 KPHTEPHUSIM, CHOPMYTHPOBAHHBIM YYaCTHHKAMH B3aUMOIEHCTRIS.

PerynsituBnble yHuBepcanbHble yueGHbie nelicTBus

Camooprauusanus:

CaMOCTOATENILHO  COCTAB/IATh ILIAH, AIMOPUTM DEUICHWs 3afa4yd (MM €ro 49acTh),
BbIOMpATh CHOCOG pEelIeHHs € YY8TOM MMEIOMUXCS PECYPCOB M COOCTBEHHEBIX
BO3MOKHOCTEH, apryMEHTHPOBATh M KOPDEKTHPOBATbH BADUAHTHI pElEHHH ¢ yu&TOM
HOBOH UH(pOpMAIIHH.

CaMOKOHTPO/Ib, IMOLMOHATbHBIA HHTELIEKT:
® BIAJETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOIS NPOIECCa M Pe3yJIbTATA DELIEHHS

MaTeMaTHYECKOH 3a1a4u;



® [TPEABUICTE TPYAHOCTH. KOTOPBIE MOTYT BO3HHKHYTH IpHA pPEHICHMH 3a/1aud, BHOCHMTH
KOPPEKTHBBI B ACATENILHOCTH Ha OCHOBE HOBBIX 00CTOATENBCTB, HAHACHHBIX OLIMGOK.
BBIABJIEHHBIX TPYAHOCTEH;

® OLCHMBATL COOTBETCTBHE pe3yJibTaTa AEATENBHOCTH HOCTABIEHHON IETH U YCIIOBUSIM,
OOBACHATE IPHYMHBL JOCTHKEHAS WM HEIOCTHKEHHIS UEIH, HAXOAUTh OIIUOKY, NaBaTh
OLCHKY MPHOOPETEHHOMY OIIBITY.

INPEJAMETHBIE PE3YJIbTATBI

K xoumy ofyuenns B 7 kuacce oByvaromuicss MoayduT CIEAYIOIIHE IPEAMETHEIE
PE3yIbTATHI:

PacnosnaBate  u3yyennsle TEOMETPHYECKUE (HUTYPEL, ONpPEAETATh WX B3AUMHOE
PacrionoKeHue. u3obpakarh reoMeTpudeckHe (HUryphbl. BBITONHSTD YEPTEKH MO YCIOBHIO
3a7a4d. M3Mepsath JMHEHHBIE M YIIIOBblE BeTHYMHLL PermaTs 3a/1a9d Ha BBEIYUCIIEHHME JIJIMH
OTPE3KOB M BEJIMYUH YTJIOB.

Henats rpy6yro oneHky nuHeHHBIX U YTTIOBBIX BEIMYHMH IPEIMETOB B PEAILHOM KU3HH,
PasMEpOB MPHPOIHBIX 00BEKTOB. Pasmyats pasMeps! 3THX 06HEKTOR 110 HOPSAJIKY BETUYHHEL

CTpOMTB YepTekn K reOMETPHUIECKHM 3a/1auam.

[onb3oBatecs npushakamu pasencrpa TPEYTOJIbHUKOB, MCIONB30BATE MPU3HAKU M
CBOHCTBA paBHOGEIPEHHBIX TPEYTONLHUKOB IIPH PELIEHHUU 3a/1a4.

IIpoBouTE NOruYeckue paccyKaeHHS ¢ UCTIONBIOBAHUEM IFE€OMETPHYECKHUX TEOPEM.

IlonesoBarscs npusnakamu pasencrsa IPAMOYTOJIBHEIX TPEYTOJbHHKOB, CBOWCTBOM
MEIHaHBL, MNPOBEAEHHOH K TIMIIOTEHy3€ MPSIMOYTOIBHOIO TPEYroJIbHUKA, B peElIeHUHU
F€OMETPHYECKUX 3aa4.

OnpenensTh napaiienbHOCTE MPSIMBIX ¢ MOMOIIBIO YTJIOB, KOTOpble 00pasyeT ¢ HUMHU
cekyiuas. OnpenensTs napamiensHOCTh MPSIMBIX C TOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOH IPAMOM JI0 TOYEK APYrOd MPSAMOH.

Pewars 3aaun Ha knetdaroit Gymare.

[1poBOAMTE BLIYHCIEHHS M HAaXONHTH YHMCIOBBIE U OykBeHHBIE 3HAYEHHs YIIIOB B
[COMCTPHYECKHX  3aayaX C  HMCHONB30BAaHHEM CYMMBI  YIJIOB  TPEYrONLHHKOB M
MHOTOYTOJILHAKOB, CBOHCTB YIJIOB, 0Opa3sOBAHHBIX IIPH IEPECEYEHHH ABYX IapalieNbHbIX
NPAMBIX CEKyIUeH. PeluaTh npakTHyeckue 3anauu Ha HAXOKICHHE YIJIOB.

Brajiets noHsiTHeM reomMeTpHyeckoro Mecta Toyek. YMeTh ONpeAensTh ODUCCEKTPUCY yria
H CEpEIMHHBIA NEPIEHUKYIIAD K OTPE3KY KaK FreOMEeTPHYECKHUE MeCTa TOUYEK.

®opmynHpoBaTh ONpENENeHHs OKPYKHOCTH W Kpyra, XOpIBl H JAMaMeTpa OKPY/KHOCTH,
[10/1b30BaTbCA UX CBOHCTBAMU. Y METh IPUMEHATE 9TH CBOMCTBA MPH PELIEHHH 3a/ay.

Brajets moHsTHeM ONMCaHHOM OKOMO Tpeyro/bHHKA OKPY/KHOCTH, YMETh HaxOIWUTh eé
ueHTp. [lonb3oBatees (axraMu o TOM, YTO GUCCEKTPUCHI YITIOB TPEYTOIbHUKA [IEPECEKAIOTCSH B
OJIHOH TOYKE, H O TOM, YTO CEPEJMHHBIC IEPIECHAMKYIAPbl K CTOPOHAM TpPEYrOJbHUKA
nepecexaroTcs B OIHOH TOYKe.

Bnanere nomsTHeM KacaTeNbHOM K  OKPY/KHOCTH, IIOJB30BATHCH TEOpEMOH ©
MEPNEHIUKYTIPHOCTH KacaTe/IbHOX U paJinyca, MPOBEIEHHOTO K TOYKE KACaHHUs.

ITombsoBateess  MPOCTEHIIMMM  reOMETPUYECKMMH — HEPABEHCTBAMK. [OHHMATh  MX
NPAKTHYECKUH CMBICTT.

[1poBOAKTE OCHOBHBIE I€OMETPUUECKHE TOCTPOEHHUS C TOMOIIBIO IIUPKYJIIS U JTHHEHKH.



K konmy ofydenus B 8 kuacce ofy4arommicss momydur CIIEIYIOLIHE IIPEIMETHBIC
pe3yJbTaThr:

Pacnosnasath ocHOBHBIE BMIIEI YETBIPEXYTONBHUKOB, HX 3JIEMEHTEHL, IMOMb30BATHCH HX
CBOHCTBAMH IIPH PEIICHMH [EOMETPHYECKHX 34144,

[TpuMenaTe cBoiicTBa Touku NICPECCHCHAA MENMaH TpeyronbHUKa (LEHTpa Macc) B
pELIeHUH 3a/1ay.

Brnajets nonsituem cpenseit muuuu TPEYTOIbHUKA U TpaneuuH, IPUMEHATh HX CBOMCTBA
PH DPEIIEHWH TIEOMETPHYECKHX 3a/ay. I[l0IBb30BATLCS TeopeMoit @aneca U TeopeMoii o
TMPOTIOPHHOHATBHBIX OTPE3KaX, MPUMEHSATh UX IS PELIEHHUS] NPaKTHYECKUX 3a1ay.

[IpuMensTs npusHaky nogo6us TpCYTOIbHHUKOB B PEIICHUH T€OMETPUIECKUX 3a/1aY.

[lonb3oBatees Teopemoit [Mudaropa mns permenus TCOMETPUYECKHX U IPAKTHUECKUX
3ada4. CTPOMTL MAaTEMaTHYECKYI0 MOJETb B IPaKTHYECKHX 3aja4yaX, caMOCTOATENILHO JeNaTh
HEPTEX U HAXOJUTE COOTBETCTRYIOLINE [UTHHEL.

Braners nomstismu cunyca, KOCHHYCa ¥ TaHT€HCa OCTPOro yria IpIMOYTOILHOTO
TpeyroibHuKa. [lonb3oBarbes STUMH DOHSTHAMY 1S PCIIEHHU NIPaKTHYECKHX 3aa4.

Borumensate  (paznuynpivMu cnocobamMu) mIoOwWans  TPEYTrONbHMKA U [J10Ia u
MHOTOYTOJIbHBIX ~ (DHryp  (mome3ysick, rie HEOOX0MMMO,  KanbKysaTopom). [lpumensts
IOJIy4CHHBIE YMEHHS B IPAKTHYECKHX 3a0aYaX.

Braners nomstusMu Bnucanmsoro u HEHTPAIBLHOTO yTila, KCIONb30BATH TEOPEMBI O
BIMCAHHBIX yrax, yriax Mexay XOpAaMu (CeKyLIMMH) U yrie MEXKIYy KacaTe/lbHOM U XOpIoH
[IpH PCLIEHHH FE€OMETPUUECKUX 3a/1ay.

Brnagers nonstuem omucamsoro YCTBIPEXYTOJIBHUKA, TIPUMEHSATH CBOMCTBA OMHCAHHOLO
HETBIPEXYTONbHUKA IIPH PELIEHUH 3318y,

IIpumenATE mONyYeHHBIE 3HAHKS Ha [PaKTHKE — CTPOUTh MaTeMaTHYECKHUE MOMENH ISt
3alad peallbHOH KU3HU U [IPOBOJMTEL COOTBETCTBYIOLIME BLIYMCICHUS C NpUMEHEHHEM T0100Ms
1 TPUTOHOMETPHH (MOJB3YACh, Ilie HEO6XO0UMO, KanbKyJIATOPOM),

K xonny obyyenus B 9 kuacce obyyaroumiics MOTYYUT Clieayrolue peJIMETHbIE
pe3y LTaTh:

3uHaTL  TPUrOHOMETpHUYECKHe (QYHKIMH OCTPBIX YIJIOB, HAXOAHTH C HX [OMOLIBIO
PasiU4HBIC  SNCMEHTBI  MPAMOYTONBHOTO — TPEYrONbHHMKA  («pelleHHe PAMOYTONBHBIX
TPEYroJbHUKOB» ). HaxomuTs (¢ momouisio KaqbKyNATOpa) JJIWHBl M YIJIBI JUIS HeTaOmuuHbIX
3HAYEHUH.

[lone3oBatecs hopMynaMu NpHBEAEHUS W OCHOBHBIM TPHIOHOMETPHYECKHM TOKIECTBOM
AUTA HAXOKACHHUS COOTHOLICHUH MEKy TPUrOHOMETPHUECKUMH BEJTMUMHAMHU.,

Mcrone3osath TeopeMbl CHHYCOB M KOCHHYCOB /IS HAXOYICHHS Pa3IM4YHBIX SIEMEHTOR
TPEYTONbHUKA («PEUIEHHE TPEYTONBHUKOBY), IPHMEHITH HX IIpH pEIIEHHH TEOMETPHYECKHX
3a/1ay.

Bnaners nonatuamu npeobpasoBanus nog06Usl, COOTBETCTBEHHBIX SIEMEHTOR noA00HEIX
¢uryp. IMonb30BaThbes cBoCTBAMH MOKOOHUS IPOM3BONBHBIX (QHUTYP, YMETh BLIYUCISATE AJIHHEI H
HaxXOMHUTb yriibl y nofobubix Guryp. [IpuMeHsTs CBOMCTBA MOAOGHS B IPAKTHYECKHX 3a/]ayax.
YMeTB IPUBOAMTE PUMEpBI OA06HEIX GHIYp B OKpYZKaroIlleM MHpeE.

Ilonk3oBathes TeopeMaMn 0 MPOM3BENEHHH OTPE3KOB XOpA, O NMPOU3BEJIEHHH OTPE3KOB
CEKYIIHX, O KBaapaTe KacaTelbHOM.

[lone3oBaTbCcs BeKTOpaMM, MOHHMATH HX FCOMETPHYECKMH M (U3HYECKUH CMBICT,
[IPHMEHATE UX B DELIEHHWH TEOMETPUYECKHX M (PU3MYECKHX 3a1ay. [IpUMEHATH CKalApHOE
[TPOU3BEICHUE BEKTOPOB IS HAXOXKICHUS JIJIMH U YIIIOB.



llone3oBarbes  Metomom KOOpIMHAT Ha IUIOCKOCTH, NpPUMEHSTh €ro B peuIeH|uu
FCOMETPHYECKUX H IIPAKTHYECKUX 3a/1ay.

Brnaners nonsarusmu [IPaBUJIBHOI'O MHOTOYTOJILHHKA, JIMHBI OKPY)KHOCTH, JUTHHBI TYTH
OKpPY*HOCTH M palMaHHOM Mephl yria, YMETh BBMMHMCIATH IUIOMAAb KPyra W €ro gacrei.
[IpumensTe nonyuenusie YMCHHA B IIPAKTHYECKHUX 34/134ax.

Haxonute ocu (mmm LCHTPBI) CHMMETPHH (GUIYD, TPHMEHSTH JBUIKEHHS TJIOCKOCTH B
TIPOCTEHIINX ClTyyasx.

[IpuMensaTs monyyeHHbe 3Hanus Ha [PaKTHKE — CTPOUTH MaTeMaTHYECKHE MOIENH s
3aj1a4 peaJlbHOH JKM3HU M IIPOBOJMUTE COOTBETCTBYIOLINE BHIYUCIEHHS C IPHMEHEHHEM TIOI0GHS
H TPHTOHOMETPHYECKHX (yHKUMH (10TB3YSCh, re HEODX0HMO, KaTbKYIATOPOM).



TEMATUYECKOE IMJIAHUPO BAHUE

7 KJIACC ) e B -
KOJ]H‘IECTI?_._O q@eos [ IIeKTPOHHBIE 1
HaumenoBanue paine.108 u rem T 1B (undposbie)
Ne /i Konrposnbnbie | TMpakruueckue ,
NporpamMmal Bcero obpazoBareibHbie
paboTel paboTsI
pecypcki
] HPOCT?,Hm}Te Il;;eomeprfecme ;bH]"}:;]:;I l:l ) y 1 Babrioreka TIOR
X GRONCTRA. VIsMepeHKe reoMeTpirieck https://m.edsoo.ru/7f415e2e
BEJIMYHH i ___ i
bubnunoreka [IOK
2 2
2 Theyrommnus . https://m.edsoo.ru/7f415e2e
3 [Tapannenshbie npsmele. cymma YIJIOB 14 | bubnuoreka [IOK
TPEYrobHUKA | https://m.edsoo.ru/7f415¢2¢
4 OxpysxHocTb 1 Kpyr. I'eomMeTpuueckue 14 I bubnuoreka [JOK
OCTPOEHHUS https://m.edsoo.ru/7f415¢2e
bubnnoreka 1JOK
7 4 1
3 HosTopene, oGoGuieriie smanuii https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB [10 68 6 0

[TPOTPAMME




8 KJIACC

F Koauuecrso yacon NeKTpoHHbIE -
HaumenoBanue paizenos u tem (uudposbie)
Ne n/n Kontpoabusie | Tlpakruueckne
NporpaMmai Bcero obpasoBare/ibHbIe
paborei paboThr
pecypcei
e e - bubnnoreka I:lBE__ ]
8 12 2
: Hetupéxyront iy https://m.edsoo.ru/7f417e18
2 Tezﬂwaiiﬂaiii:nj Zop(:zai noaooHbIe 15 1 BrGauorera 10K
PRRaaEE P p https://m.edsoo.ru/7f417¢18
TPEYTOJAbHHKH
3 *? ZOTO?;;::)XBO:{ i:zz nliloonu:.ﬁff ¢ur 14 1 SuGmiorexa IIOK
pey ¥ < https://m.edsoo.ru/7f417e18
[Tnomanm nogo6ubx Quryp
4 Teopema IMugaropa u navana 10 | bubnuoreka [[OK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
Yruel B okpyxHOCTH. Briicannsie u
5 OINMHCAHHBIE YETHIPEXYTONBLHUKH. 13 | Bbubnnorexa [[OK
Kacarenbnbie k okpyxkuoctn. Kacanue https://m.edsoo.ru/7f417¢18
OKPYKHOCTEH
Bubmurorexa 1JOK
I , 0606 AHHH 4 1
6 S OPRERG, ORI R s https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 68 . 0
[TIPO'PAMME B - |




9 KJIACC

—

Konuqt_a(_m;q YacoB B DNeKTPOHHbBIE |
HaumenoBauue pasjiesioB u Tem ] (undposrre) I
Ne n/ni Kourpoasnsie | TIpakruueckue |
NporpamMmbi Bceero odpazoBaTebHBIE |
paboThl padoTnI !
pecypcesi |
|
T__ ) TpI/IFOHOMe_"l;};SI.-%GO]jeMb] KOCHHYCOB H 6 5 bubmuoreka L[OK ||
' cuHycoB. Peuienue TPEYrOJILHUKOB hltps:fz’m.edsoo.ruf’?l‘él]al2_y__;
| IIpeobpasosanue nonobus. Merpuueckue bubmuoreka 1JOK
2 _ 10 ] ‘
| COOTHOUICHHS B OKPYIKHOCTH B https://m.edsoo.ru/7f41al2¢
| Bubmoreka [JOK
12 1
3 | Bexrope: ) https://m.edsoo.ru/7141a12¢
4 I JlexapTOBbI KOOPAMHATEI HA IUTOCKOCTH 9 1 BeGiGika LK
I
! CKApTOBBI KOOPIMHATEI Ha 11T https://m.edsoo.ru/7f41a12¢
| .
. - IlpaBunennie :HO(];O)/I‘OHBHHKH. Jnuna ' ] Bu6nuorexa LIOK
| ra.
‘ b maﬂf TS httns:ffm.edsoo.ru/’?mla]2c_
| Beruncnenune miowmaneit 1
6 | S—— 6 bubnunorexa LIOK
i Hpenwerns miockocT https://m.edsoo.ru/7f41a12¢
7 | [ToBTopenue, 06061enue, 7 5 bubmoreka 1JOK
| cHCTeMaTH3alus 3HaHHH - https://m.edsoo.ru/7f41a12¢
OBIIEE KOJIMYECTBO YACOB 10 63 2 0
[TPOI'PAMME i




INOYPOYHOE IJIAHUPOBAHHME

7 KIIACC )

Tema ypoxa

Koanyecrro yacon

Bceero

—

Konrpoan
HbIe
paboThI

IlpakTuy
ecKue
paboTei

ITpocreiitnne reomeTpuyeckue 06HEKTH

DIAEKTPOHH
ble

Jara
H3y4eH
Hs

obpasoBare
JibHbIE

pecypcbl

2 MHoroyronsuuk, 1oManas 1
W3Mepenme MMHEHHBIX M YTIOBBIX BETHYMH, BLIYHCIEHHE OTPE3KOB H

3 yTIIOB 1
V3Mepenue THHEHHBIX U YIIOBBIX BEIHYHH, BBIYHCIICHHE OTPE3KOB H

4 YIIIOB 1
VIsMepenue IMHERHBIX H YIIIOBBIX BEIMYMH, BEIYHCIIEHHE OTPE3KOB M

S YIJIOB ]
[TonsTie 0 paBHBIX TPEYTOJNLHAKAX U IEPBUYHBIC IPEACTABICHHS O

6 paBHEIX (hurypax 1

- KonTtpossnas pa6ora no teme «CpoificTra NIPOCTERIIINX | |

T€OMETPUYECKUX DHUTYP»

8 CMeXHBIE U BEPTHKANBLHEIE YTIIbI |

9 CMexHbIE H BepTHKANbHbIE YTITBL 1

10 CMe3KHbIE M BEPTHKAJIBHBIE YTIIBI 1

11 CMeIKHBIE H BEPTHKATBHBIE YIIIBI 1

12

CMeKHBIE U BEPTHKAIBLHBIC YTIIBI




3| CMeiKHbIE W BepTHKANILHBIE VI ITbI

14 ITepumeTp 1 nuomann buryp. cocrapnennbix u3 NPAMOYTOJIbHHKOB

} % Ilepumerp u nuomamn (uryp. cocraBneHHbIx u3 NPSIMOYTOJILHUKORB

16 T'pu npusnaka parescrsa TPEYIOJIbLHUKOB

L7 Tpu npusuaka pasercrea TPEYroJIbHUKOB

18 I'pu npu3Haka paBencrea TPEYTrOJIbHUKOB

19 Tpu npusnaka paBencrea TPEYrojibHUKOB

20 Tpu npusnaxa pasencrsa TPEYrOJBLHHKOB

21 Tpu npusnaxa pasencrsa TPEYrOJbHUKOB

22 [Ipusnaku paBencrra [IPAMOYTOJIbHBIX TPEYTOJIBHUKOB

23 Ipusnaku pasencrsa NIPAMOYTOJILHBIX TPEYTOJbHUKOB

24 KonTtposnshas paGora no teme «Papenctro TPEYTOJIBHUKOB)

55 CBOHCTBO MeinaHsI [PAMOYTOJILHOIO TPEYTONbHUKA, TPOBEAEHHO

K THIIOTEHY3€

26 IIpsimoyronbHbIi Tpeyromsuuk ¢ yriom B 30°

27 IIpsiMoyronbHbIii Tpeyromsuuk ¢ yriom B 30°

28 Parnobenpenusie u PaBHOCTOPOHHHE TPEYTOJIBHUKH

29 Ipusnaku u coiicTpa PaBHOOEIPEHHOIO TPEyronbHUKa

30 IIpu3naku u croiictea PaBHOGEIPEHHOIO TPEyronbHUKA
?l Ilpusnaxu u cBoiicTea PaBHOOEIPEHHOTO TPEYrOIbHUKA N

32 Hepagencrra B reomerpuu
_3; Hepaeencrra B reomerpun

34 Hepasencrsa B reomerpuu N
_3:5 Hepagencraa B reomerpun

36 Kontponenas pa6ora no reme "Tpeyronbanku" 1 Kl




[TapannenbHebie npsMele, HX CBOHCTRA

[Iatelii nocrynar Epkmmana

HaKpCCT JIEKAIIME, COOTBETCTBEHHEIE U OAHOCTOPOHHHE YTIIBI,

® 06pa3soBaHHbIE IPH NEPECEUEHHHU NAPA,INETBHBIX NPSAMBIX CEKYIIeH

40 Haxpecr nexarme, cooTeTcTBeHHbIE 1 OJHOCTOPOHHHE YTJIBI,
00pa3oBaHHEIE IPH NEPECEUYEHHH APALIETBHBIX MPAMBIX CEKYIIEH

41 Haxpect nexarnme, cootsercTBennple u OJIHOCTOPOHHHUE YTIIbl,
00pa3oBaHHbIE IPH NEPECEUEHHH MAPATEBHBIX OPSMBIX CEKYIIEeH

4 Hakpecr nexatune, cooTBeTcTBEHHbIE H OJIHOCTOPOHHHE YTIIbI,
06pa3soBaHHbIE IPU NIEPECEUEHHH TAPAIIENBHBIX HPSMBIX CEKYIIeH

43 Hakpecr nexaiiue, cooTBeTCTBEHHBIE M OJIHOCTOPOHHHE YIIIbI,
00pa3oBaHHEIE IPH NEPECEUEHHH NAPALIEIBHBIX NPAMBIX CEKYIIEH

44 Ipu3Hak mapanrensHOCTH NPAMBIX Yepe3 paBeHCTBO paccTosiHU OT
TOYEK OJJHOH MPAMOH JI0 BTOPO#M NPAMOi

45 Ipu3Hax napamenbHOCTH IPAMEIX Yepes PaBEHCTBO PacCCTOSHHM OT
TOYEK OJIHOM NPSIMOM 110 BTOPO# IpAMOit

46 CymmMma yrioB Tpeyronsuuka

47 CymMa yriioB TpeyronsHuka

48 Buewnue yrisl Tpeyronshika

49 Buemmnue yrie! Tpeyronpuuka

50 Konrponsnas pabota 1o Teme "Tlapannensupie IpsMble, CymMMa
YTJIOB TPEYToJIbHHKA"

51 OKpyX)HOCTB, XOP/IBI M TUAMETP, UX CBOHCTBA

52 KacarenbHas k okpysHOCTH

53 OKpyY’KHOCTB, BIIMCAHHAS B YroJ

54

OKpyXHOCTBb, BIIMCaHHAs B Yro




55 Ilonsrue o 'MT, npumenenme B 3agauax - o I by
56 [Tonstue o 'MT, npumenenue B 3aiayax 1 -
59 Buccexrpuca u cepeannmbiii MEPMCH/IMKYNAP KaK reoOMeTpHYecKHe | T
MECTa ToueK
: 58 Oxpy#HOCTb, OMHCAHHAS OKOJIO TPEYroabHUKa 1 R
[ 59 OKpy KHOCTB, ONUCAHHAS OKOJIO TpeyrojibHUKa 1 - i
60 OKpyKHOCTB, BIIUCAHHAS B TPEYTONbHHK 1 T
61 OKpy:KHOCTb, BIIHCAHHAS B TPEYTOJIBLHHK 1 o I
62 IIpocreiimue 3aaun Ha noctpoenue 1 IF |
63 [Ipocreiimme 3ana4yn na nocrpoenne 1 I
64 Kourposbnas pabora o teme "OkpyxHoCTb U KpYT. | o |
['eomerpuyeckue mocrpoenus”
65 IoBropenue n 06061Eenne 3HAHMI OCHOBHBIX MTOHATHH 1 METOJI0B |
Kypca 7 kiiacca
66 Wrorosas konTposbHas pabora 1 o )
67 IloBropenue u 06061EeHNE 3HAHNH OCHOBHBIX TOHATHH H METOJI0B ] -
Kypca 7 kyacca
68 IToBropenue u 06061enKEe 3HAHKI OCHOBHBIX TOHATH | METO/I0B ]
Kypca 7 kiacca
OBLIEE KOJIMYECTBO YACOB 10 TIPOI'PAMME 68 0




8 KJIACC

n/n

14
15

Tema ypoxa

[Tapannenorpamm, ero npusnaku u ceoicTsa
IMapannenorpamm, ero npusnaxu u ceoiictpa

[lapannenorpamm, ero npussaku u ceoiicTra

YactHbie cnyyan napajuiesiorpaMMoB (TIPSIMOYTOJIbHUK

poMO, KBasIpaT), ux NPU3HAKH U CBOHCTBA

HactHbie ciryqau napanienorpaMMoB (IIpSMOYTOBHIK

poMO, KBaJpart), MX NPU3HAKH U CBOWCTRA
Kontponbxas pabora o teme «Iapannenorpamm»
Tpanenus

PaBHoGoKas u npsiMoyrosbuas Tpanemuu
PaBno6oxkas u npsmoyronsuas Tpaneuux

Meron ynBoenus Meanano

LlenTpanbHas cumMMeTpHs

KonTtponbHas paGora 1o Teme "Yetblpéxyronsuuku"

Teopema Daneca u Teopema 0 IPOIOPLUHOHATBHBIX
OTpe3Kax

Cpenusis THHUSA TPEyronbHuKa

Cpenusst nuHus TpeyronbHuka

KonnyeerBo gacos

Beero

Konrtpoan
HbIe
paborei

IlpakTHyeck
He paborbl

Hara
H3yYeH
us

Jaekrpo
HHbIE
uHppor
bie
obpa3zoBa
TeJbHbIE

pecypcesi



16
J@
18
19
20
21
22
23
24
25

26

27

28

29

30

31

32

33

34
35

Tpaneiys, e€ cpeanss nuHus
Tpaneius, e€ cpennss nuuus
[IponopuuonansHbie oTpesku
[Iponopunonansheie 0Tpesku

LlenTp macc B TpeyronsbHuke
[TopobHble TpeyronsHuKy

Tpu npusnaxa nono6us TpeyronsHUKOB
Tpu npusnaka nonoGus TpeyroabHUKOB
Tpu npusnaxa nono6us TpeyromrbHUKOB

Tpu npusnaxa nogo6us TpeyronsHUKOB

lIpumenenne nonobus npu permeHny npakTHYECKUX

3amay

KonTpomnsnas pabora no teme "[logo6Hsie
TPEYrOJIbHUKH"

Ceoiictsa nuomanei reomerpudeckux Gpuryp

@opmyIbl ATIs IITOLIA/IH TPEYTONbHUKA,
napasnienorpamMMa

D@opmyJibl UIs MIOIIAAM TPEYTONLHUKA,
napaniejgorpaMma

®opMyiel 11 IUIONIA/IM TPEYroabHUKA,
napasjienorpaMma

DopMyIIel [ MO TPEYTOIbHUKA,
napajuienorpamma

DopMyJIbl 715 TUIOI@/K TPEYTrOIbHHKA,
napasuiesiorpamma

Boruncnenve nnomaneit cnoxusix guryp

[Inowamy Guryp Ha Kneryaroii Gymare



36
37
38
L)

40

41
42
43
44
45
46

47

48
49
50

51

a2

53

54

[lnomaau noaobusx Guryp
Inowaam noxobuex Gpuryp
3ajiauu ¢ NPaKTHYECKUM COEPIKAHHEM
3amauu ¢ NpaKTHYECKUM COIEpKAHHEM

Peinenne 3a/ay C MOMOLIBIO METO/IA BCIIOMOTaTe/LHOMH
Tiomangu

KonTponenas pabora no teme "Inomans"
Teopema ITudaropa u e& npumenenue
Teopema ITudaropa u e€ npumenenue
Teopema ITudaropa u e¢ NpUMEHEHHE
Teopema INudaropa u eé npumenenwe
Teopema IMudaropa u eé€ npumenenne

Ornpenenenne TPUroHOMETpHYECKHX (YHKLMH 0CTpOro
yrJia npsiMOYIroJIbHOrO TPEYronbH1Ka,
TPHTOHOMETPHYECKHE COOTHONIEHHUS B IIPAMOYTOIBHOM
TPEYroJbHUKE

OCHOBHOE TPHIOHOMETPHYECKOE TOKIECTBO
OCHOBHOE TPUIOHOMETPHYECKOE TONKIECTBO
OCHOBHOE TPHTOHOMETPHYECKOE TOKIECTRO

Kontponsnas pabora no teme "Teopema ITudaropa u
Hayajia TPHroHoMeTpun'"

Briucannbie ¥ LEHTpaILHBIE YIIIBI, Yro MeXxIy
KacaTelbHOR U XOpAoH

Brucannele 1 LeHTpaibHbIe yribl, yron MEKITY
KacaTeJNbHOU U XOpIoH

Briucaunbie u ueHTpansuele yrisy, yrou MENKTY
KacaTeJIbHOH U XOpaoi



55 YTl MEXK]y XOp/IaMU U CEKYIIHMU

56 Yribl MEKIY XOpJaMu M CeKyIUMH
57 Brincanneie 1 onucanHbIC YETHIPEXYIONBHUKHN, HX
NPU3HAKH M CBOWCTBA
58 Brincannele u onucanHbIC YeTHIPEXYIOMBHUKH, HX
IIPH3HAKH U CBOMCTBA
59 BrincanHble 1 ONMCAHHBIC YETHIPEXYTOMBHUKH, HX
[IPU3HAKH U CBOMCTBA
[IpuMeHenKe CBONCTB BIMCAHHBIX H ONHMCAHHBIX
60 YCTBIPEXYTONBHUKOB NPH PEIIEHHH I€OMETPHYECKHX
3aza4
. [IpuMenenne CBOWCTB BIMCAHHEIX M ONMMCAHHBIX
61 YETBIPEXYTONILHUKOB NPH PEIIECHHH TeOMETPHYECKUX
3a/1a4
6 Bsaumnoe pacnonoxenue asyx oxpysikHocTeii, obime
| KacaTelbHbIe
63 Kacanue okpyxnocreit
64 Konrponehas paGora no teme "Yrim! B OKPYIKHOCTH.
5 Brncanuele u onvcanHble YeTHIPEXYroabHIKY"
.
65 [loBTOpEHHE OCHOBHBIX MOHATHII U METOIOB KypcoB 7 u 8
! KJIacCOB, 06001eHne 3HAHMIH
66 IloBTOpEHHE OCHOBHBIX OHATHI U METOOB KypcoB 7 u 8
KaccoB, 060011enne 3HaHuH
67 Wtorosas kouTposbHas paborta
68 [loBTOpeHHEe OCHOBHBIX MOHATHI U METONIOB KypcoB 7 u 8

KIIacCOB, 060611IeHNnE 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME



9 KJIACC

n/n

~ O L B W D

10

12
13
14
15
16
17

Tema ypoka

Onpenenenye TpuroHoMeTpuyeckmx byHKuMii yrios ot 0°
no 180°

DopMyel npuBenEeHHS
Teopema kocunycos
Teopema kocunycon
Teopema xocunycos
Teopema cunycon
Teopema cunycor

Konrponsnas pa6ora o teme “TpuroHomerpuyeckue
byHKIHIY

Haxoxnenue JUMH cTOpoH u Beuumy YIJIOB TPEYTONBHUKOB
Pelenne TpeyronsHuKOB

Pewenue Tpeyroasaukos

Peienne tpeyronsunkos

Pewenune Tpeyronsuukos

[Ipaktrdeckoe npumenenne TEOPEM CHHYCOB M KOCHHYCOB
IIpakTHyeckoe npumenenme TEOPEM CHHYCOB U KOCHHYCOB
Konrponbsnas pabora no reme "Permenue TPEYroJbHUKOB"

IlonsTre 0 npeobpaszoBanuu nogo6us

KoaunuecTBo uacos

Beero

Kourp
0JIbHBI
e
pabor
bl

Ilpaktu  [ata
YecKue H3YYeHust
paboTsI

i1eKTpOHH
bl¢
H¢pposbIe
obpazoBare
JIbHBIE

pecypcesl



18
19

20

21

22

23
24
25

26

27

28

29

30

31
32
33

COOTBETCTBEHHBIE 3IEMEHTHI MOA0BHBIX buryp
COOTBETCTBEHHBIE 3/IEMEHTHI MOA0GHBIX tburyp

Teopema o MPOH3BEIEHUH OTPE3KOB XOP/1, TEOPEMA O
MPOU3BEACHHHU OTPE3KOB CEKYILMX, TEOPEMA O KBajipare
KacarenbHOH

Teopema o npoussenennu OTPE3KOB XOPJI, TEOPEMA O
NIPOM3BENICHHH OTPE3KOB CEKYLLMX, TEOPEMA O KBajipaTe
KacaTenbHOH

Teopema o npoussenenun OTPE3KOB XOpJl, TEOpeMa 0
MPOU3BEACHHH OTPE3KOB CEKYIIHX, TEOpEMA O KBajpaTe
KacarenbHOH

IlpuMenenue TeopeM B pelIeHHH reoMeTpHYECKHX 3a1ad
[IpuMeHeHne TeopeM B peLIeHHH reOMETPHYECKHX 3a1a4
IIpumenenne Teopem B pemenun reoMerpuyeckux 3anaq

KonTtponsnas pabora o teme "IMpeobpazosanue noxo6us.
MeTpuyeckue COOTHOLIEHUS B OKPYIKHOCTH"

Onpenenenne BektopoB. Ousnveckuit i re€OMETPHYECKHH
CMBICII BEKTOPOB

Crnoxenue u BLIYMTAHHE BEKTOPOB, YMHOMKEHHE BCKTOpa Ha
YHUCII0

Crnoxenue u BLIMHTAHHE BEKTOPOB, YMHOKEHHE BE KTOpa Ha
HYHCIIO

Cnoxenue u BBIMHTAHHUE BEKTOPOB, YMHOMKEHHE BEKTOpA Ha
YHUCIIO

Pasnosxenue Bektopa 1o aBym HEKOJUTHHEAPHBIM BEKTOPaM
Koopaunars! Bektopa

CkansipHoe n1pou3Be/ieHHe BEKTOPOB, €ro NIPUMEHEHHE ISt



34

35
36
37
38
39

40
4]
42
43

44
45
46

47

48
49
50
51
52
53

HaxoKIEeHHUA NJIHH H YrioB

CKEUIH]C)HOC [MPOHU3BEACHHE BEKTOPOB, €ro NpUMEHEHHME J1JIs
HaxO0XACHUSA IJIHH U YITIOB

Pewienne 3anay ¢ noMombio BeKTOpos

Peruenne 3aay ¢ momowpio BekTopos

IIpumenenme BekTopoB mns pewenus 3anay (bu3nKH
KonTponbhas pa6ora no teme "BekTtopn!"

JleKapTOBBI KOOPAMHATEI TOYEK HA TJIOCKOCTH
YpaBHeHue npsamoii

YpaBHenune npsamoi

YpaBHEHHE OKPYKHOCTH

Koopauuarer Touex nepeceuenus okpyxnocty u NpAMO#

MeTo1 KOOpAHHAT NPH PeIIeHHH FeOMETPUYECKHX 3a/1a4,
NPaKTUYECKUX 3a/1a4

Me‘ron KOOpAHWHAT IIPH pELIEHUH I COMETPHYECKHUX 3a1a4,
MMPpaKTHYECKHUX 3aj1a4

MeTo/1 KOOpIMHAT IIPH PELIEHUU reOMETPHYECKHX 3a1a4,
NPAKTHYECKMX 3aa4

Konrponsnas pabora no teme "JlexapToBEI KOOpAMHATHI Ha
TJIOCKOCTH"

[IpaBusbHEIE MHOTOYTONBHUKH, BEIYMCTEHHE HX IEMEHTOR
Yucno n. JInuua okpyxkHOCTH

Hucno m. [Inuna okpy»)HOCTH

Jlnuna nyru okpykHOCTH

Panuannas mepa yria

[Inomane kpyra. cektopa, cermenra



54
a5
56
Si
58
59
60
61

62
63

64
65
66

67
68

[Inowmane kpyra, cextopa, cermenTa
[Inomans kpyra, CEeKTOpa, CerMeHTa
[lonsaTtue o nBrKEHMM MIOCKOCTH
[apannensneii neperoc, nopopor
[Napannensusiii neperoc, nopopor
[Napannensusiii nepenoc, nosopor
[NapannensHelit nepexoc, MOBOPOT
Ilpumenenne nBrkenuii npu pelnenny 3anay

KonTponsras pa6ora o Temam "IlpaBunsHbie
MHOTOYTONbHUKH. OKpyKHOCTE. JIBHIKEHHS II0CKOCTH"

[TosTOpenwue, 0606mEeHue, CHCTEMAaTH3AlIMs 3HAHWH.
Hzmepenne PEOMETPHYECKHUX BEJIMYUH. TpeyronsHuku

[TosTopenue, 06061meHue, CHCTEMAaTH3alus 3HaHUH.
[Tapannensueie u NEPIEeHIUKYIIPHEBIE NPAMBIC

IToBTOpEHNE, 000611eH1E, CHCTEMATH3AIMS 3HAHMI.
OxpyxuocTs 1 kpyr. I €OMETPUYCCKHE NOCTPOEHH. YTIIbl B
OKPYKHOCTH

IloeTOpenue, 0b061meHe, cucTeMaTH3aIMs 3HAHKIL
Bnucaunrle n onucannbie OKPY/KHOCTH MHOTOYTOJLHUKOB

Wrtorosas kontponsnas paGora

[IoBTopenue, 06061menne, cucremMaTu3amus 3HaHMEH

OBILEE KOJIMYECTBO YACOB [10 TIPOTPAMME

68



