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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJWH W3 OCHOBHBIX pa3/IeNIOB IIKOJIBHONM MAaTEMAaTHKH, UMEIOIIUN
CBOEH LENpI0 O0ECIEeYNTh HU3YYEHHE CBOMCTB W pa3MepoB (Uryp, MX OTHOLIEHUH H
B3aMMHOE PACMOJIOKEHHUE, OMUPAETCS Ha JIOTMYECKYHO, JAOKa3aTelIbHYIO JIMHMIO. LIeHHOCTh
U3yYEHUsl TEOMETPUHN Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs 3aKJIIOUAETCS B TOM, YTO
OOy4JaroMMIIC YYHUTCS MPOBOJAUTH JOKA3aTEIbHBIE PACCYXKICHUS, CTPOUThH JIOTUYECKHE
YMO3aKJIIOUEHHUS, JIOKA3bIBaTh WMCTUHHBIE YTBEPKIECHHS M CTPOUTH KOHTPIPUMEPHI K
JIO’)KHBIM, TIPOBOJIMTH PACCYKIEHUSA «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dbopMynHpoBaTh OOpATHBIC YTBEPKIACHUS.

Bropoil nenbro n3ydeHus: TEOMETPUU SIBISIETCS MCIOJIb30BAHHE €€ KaK MHCTPYMEHTA
0P pEUICHWH KaK MAaTeMaTUYECKHX, TaK M MPAKTHYECKHUX 3a]ay, BCTPEUAOLIUXCS B
peanbHON O kM3HU. OOydYaOIIUNCA JODKEH HAyYUThCS OMNPEACIUTh T'€OMETPUUECKYIO
burypy, onucarb CIOBaMU JAHHBIM 4epTEX WM PUCYHOK, HAWTU IUIOWIAAbL 3€MEIbHOTO
y4acTKa, pacCyUTaTb HEOOXOJUMYIO NJIMHY ONTOBOJIOKOHHOTO Kalemns wiu TpebdyeMble
pa3Mepsl rapaxa JJisi aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasl, BBIYUCIUTENIbHAS JIMHUS B
u3ydeHun reoMmerpuu. [lpu pemieHun 3amad MpaKTUYECKOro Xapakrepa oO0ydaroluics
YUUTCA CTPOUTh MATEMaTHYECKUE MOJENH PEaTbHBIX XU3HEHHBIX CHUTYyallMil, IMPOBOAMTH
BBIYMCIICHUS U OLIEHUBATh aJI€KBATHOCTh MOJIYYEHHOTO pe3yJbTara.

KpaiiHe Ba)XHO MOJYEPKUBATH CBA3U F'€OMETPUU C JAPYTUMHU yUYE€OHBIMHU MpPEAMETAMHU,
MOTHUBUPOBAaTh HCIIOJNB30BaTh OMNPEACNICHUS T'€OMETPUYECKUX (QUIYp U  TOHATHH,
JEMOHCTPUPOBATh MPUMEHEHUE TOJYUYCHHBIX YMEHHH B (DU3MKE M TEXHHUKE. DTHU CBS3U
HauOosiee SpKO BUJHBI B TeMax «Bektopbl», «TpuroHoMerpudyecKkue COOTHOILIEHUS,
«Meton koopnunat» u «Teopema I[Tudaropar.

VYueOHbiit kypc «['eoMeTpus» BKIIIOUAET CIEAYIOIINE OCHOBHBIC pa3/ieiibl COJICPKAHUS:
«I"'eomerpuueckue ¢GUTYpsl U WX CBOWCTBa», «l3MepeHHWe TeOMETPUYECKUX BEITUYUHY,
«/lexkapToBpl KOOpAMHATBI Ha IUIOCKOCTH», «BeKTopb», «JIBHKEHUS IUIOCKOCTH»,
«ITpeoOpazoBaHus MOIO0OUN.

Ha usydyenue ydyeOHoro kypca «I'eomerpusi» orBomutcsi 204 yaca: B 7 knacce — 68
yacoB (2 Jaca B HeJeno), B 8 kiacce — 68 yacoB (2 vaca B HeJeno), B 9 kiacce — 68 yacoB
(2 gaca B HezEIMIO).



1. COAEP KAHUE OBYUYEHUSA
7 KIIACC

HavaneHble nmoHsATHA reomerpun. Touka, mpsmMas, OTPE30K, Jdyd. YTod. Buasl yrios.
BeprukansHbele M cMexHbIE yriabl. buccektpuca yria. JlomMaHas, MHOIOYTOJIbHUK.
[TapannenbHOCTh M NEPHEHAUKYISIPHOCTD IPSIMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBa oOceBoW cummerpun. [Ipumepsl
CUMMETPHUH B OKPYKAOIIEM MUPE.

OCHOBHBIE TOCTPOEHUS C MOMOIIBID LUPKYJIs M JIMHEWKU. TpeyrompHuUK. BbicoTa,
MeanaHa, OMCCeKTpuca, X CBOWCTBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUN TPEeYroJibHUKU. HepaBeHCTBO TPeyroyibHUKA.

CBoiicTBa W TMpHU3HAKU PABHOOEIPEHHOro TpeyroiabHuKa. Ilpu3Hakum paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M MIPU3HAKHU MMAapaJUIENbHBIX NpsMbIX. CyMMa yrjoB TpeyroibHuKa. BHenHne
YIJIBI TPEYTOJIbHUKA.

[IpssMOyTONBbHBINA TpeyroibHUK. CBOMCTBO MEAUAHbl MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAEHHOM K rumnoreHy3e. lIpu3Haku paBeHCTBA NPSIMOYIOJIBHBIX TPEYIrOJIbHUKOB.
[IpsiIMOYTOJIBHBIN TPEYTOJIBHUK C YTJI0oM B 30°.

HepaBeHncTBa B Te€OMETpHM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JUIMHE
JIOMAaHOM, Teopema 0 OoJbIlIeM yriie U OOJbIIEH CTOpOHE TpeyrojbHuKa. [lepnenaukysnsp u
HAaKJIOHHAs.

['eomeTprueckoe MecTo TOUeK. buccekrpuca yrna v CepeauHHBINA MEPIEHIUKYISAP K
OTPE3KY KaK reOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb M KpyI, XOpAa W JAUAMETp, UX CBOWCTBA. B3aMMHOE pacnoJIOKEHHUE
OKpYKHOCTH U npsiMmold. KacarenbHasa u cekymas K OKpyKHOCTH. OKpPYXHOCTb, BIINCAHHAS B

yroj. BnimcanHas u onrca”nHas OKpy>KHOCTH TPEYTrOJIbHHUKA.
8 KUIIACC

Yereipéxyronpauku. [lapanmenorpamMmm, €ro nmpu3Hakd U CBOMCTBA. YacTHBIE Ciydau
napajuiesorpaMmMoB (IPMOYTOJILHUK, pOMO, KBaApar), UX MPU3HAKU U CBOMCTBA. Tpamerusi,
paBHOOOKas Tpamelus, €€ CBOMCTBa U Mpu3Haku. [IpsmoyronpHas Tpamenusi.

Meron ynsoenuss meauansl. LlenTpansHas cummerpus. Teopema Parneca u Teopema o
MIPONOPLUMOHAIBHBIX OTPE3KaX.

CpenHue nuHUAM TPeyrojabHUKA U Tpaneuuu. LleHTp Macc TpeyroibHUKa.

[logoOue  TpeyroapHUKOB, Kod(puumeHnt  mnomodusa. IlpuzHaku  momoOus
TpeyroibHUKOB. [IpuMeHeHne noao0us Npyu peleHnr MPaKTUYECKUX 3a1a4.

CaoiicTBa miomaeit reomerpuaeckux puryp. @opmysbl s TUIOMIAU TPEYTOJIbHUKA,
napajuiesorpamMmma, pom6a u tpanenuu. OTHOIICHHE TUIONIaAeH TOA00HBIX QUryp.

Brrancnenue mioniaei TpeyroJlbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeTYaTol Oymare.



Teopema [ludaropa. [Ipumenenue Teopemsl [ludaropa nmpu pemeHHH MPaKTHUYECKUX
3a/1a4.

CuHycC, KOCUHYC, TAaHTE€HC OCTPOrO yrjia MPsIMOYTrOJIbHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpuronoMerpuueckue Gpynkiuu yrios B 30, 45 u 60°.

BrniucaHHble U HEHTPaNIbHBIE YIJIbL, YTOJI MEXAY KacaTEeIbHONH U XOPAOU. YTIIbI MEXAY
XopAaMyd M CeKyllUMHU. BriucaHHble W ONUCAaHHBIC YETHIPEXYTOJbHUKU. B3auMHoe
pacrnosioKeHHe JBYX okpykHocTei. Kacanue okpyxHocted. OOmue KacaTtelbHbIe K JBYM
OKPY>KHOCTSIM.
9 KJTACC

Cunyc, xocunyc, TanreHc yriioB or 0 mo 180°. OcHOBHOE TpPUTOHOMETPUUECKOE
TOXeCTBO. DOpPMYyIIbI IPUBENCHUS.

Pemienne TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TeOpeMa CHUHYCOB. Pemienue
IIPAKTUYECKUX 33]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodwus. [logodre cOOTBETCTBEHHBIX DIIEMEHTOB.

TeopemMa O mpPOHU3BENEHUM OTPE3KOB XOpPI, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIMX, TEOpPEMA O KBaJPaTEe KACATEIbHOM.

Bekrop, anmHa (MOAy/nb) BEKTOPA, COHAIPABJIEHHBIE BEKTOPBI, IPOTHBOIOIOXKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU HAL
BeKTOpamu. PasnokeHue BeKTopa IO JABYM HEKOJUIMHEApHBIM BekTOopaM. KoopauHaTsl
BekTOpa. CKaIIpHOE MTPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE JIJISl HAX0K/ICHMS JUIMH U YIJIOB.

JlekapTOBBl KOOpPAWHATBI HA IUIOCKOCTH. YPaBHEHUs MPSAMOW M OKPYXHOCTH B
KOOpPJMHATAX, IEPECEYECHHUE OKPYKHOCTEU U NPAMBIX. MeTOJ KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIbHUKHU. [[MHA OKpY:KHOCTHU. ['pamycHas v paauaHHas Mepa
yIJla, BBIYMCIIEHUE JUIMH AYT OKpykHOCTeu. Ilnomanes kpyra, cekropa, CermMeHra.

JIBukeHMsl TMJIOCKOCTH U BHYTpEHHHE cuUMMeTpuu  (Guryp (3jeMeHTapHbIe
npeacrasiaenus). [lapannensasiii nepenoc. [ToBopor.



2. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMbBbI YYEBHOI'O
KYPCA «(TEOMETPUSI» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATDBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS TPOrpaMMmbl yueOHOro Kypca «I['eomerpusi»
XapakTEPU3YIOTCS:

1) maTtpuoTu4eckoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpPEcCa K MPOILIOMY M HACTOSIIEMY POCCHUHCKONM MaTEeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHMKECHHUSIM POCCUHUCKUX MATEMaTUKOB U POCCUUCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIOJIb30BAaHUIO 3TUX JOCTWKEHUH B APYrMX HayKax M
NPUKIAIHBIX cepax;

2) rpaxIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEW TpakJaHWHA W pPeaju3allid €ro IMpas,
IPEJICTABICHUEM O MAaTeMAaTHYE€CKUX OCHOBAaX (DYHKIIMOHMPOBAHUS PANIUYHBIX CTPYKTYD,
SIBJICHUM, TIPOLIEYP TPaXXTaHCKOTO O0IecTBa (HampuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO JTHYECKUX TMpOoOJeM, CBSI3aHHBIX C MPAKTUUYECKUM IPUMEHEHUEM
NOCTMKCHUM HAYKH, OCO3HAHUEM BAXXHOCTH MOPAIBHO-dTHYECKUX MPUHIHUIIOB B
JEATENbHOCTU YYEHOT0;

3) TpyAOBO€E BOCIIUTAHUE:

YCTaHOBKOW HAa aKTMBHOE y4acTHE€ B PEIICHUU MPAKTUYECKUX 337a4 MaTeMaTU4E€CKON
HAIPaBJIICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMaTUYECKOro oOpa3oBaHWs HA MPOTSHKEHUH
BCEU YKU3HU ISl YCHEITHOW MpoheCCUOHANTBHOM NESITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHUH, OCO3HAHHBIM BBIOOPOM ¥  TOCTPOCHHWEM WHAUBHUAYAJIbHOW  TPACKTOPHHU
o0pa3oBaHUs W >KU3HCHHBIX IUUIAHOB C Y4E€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
nOTpeOHOCTEH;

4) 3cTeTHYecKO0e BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOI[MOHAILHOMY M 3CTETUYECKOMY BOCHPHUSITHIO MAaTeMAaTHYECKUX
OOBEKTOB, 3ajay, pEIIeHUH, pacCyKJICHHUM, YMEHUIO BHUJETh MAaTeMaTUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHMS:

OpUEHTAILINEN B JIEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAaY4YHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl 4YEJIOBEKa, MPUPOILI M OOIIECTBa, MOHUMAHHEM
MaTeMaTUYeCKOW HayKu Kak c(depbl 4eIOBEYECKOW MAESITEIbHOCTH, ATANOB €€ pa3BUTHUS U
3HQUUMOCTH I Pa3BUTUSl UMBWIM3ALMUHM, OBJIAJCHUEM SI3bIKOM MAaTEMAaTHKU U
MAaTeMaTH4YECKOU KYJIbTYPOU KakK CPEACTBOM ITO3HAHUs MHUPA, OBJIAJICHUEM IPOCTEHIIUMU
HaBBIKAMU HUCCIIEIOBATEIBCKOMN JIESITENbHOCTH;

6) ¢usnueckoe BocnmuTaHue, (opMuUpOBaHHE KYJbBTYPbI 310POBbS W
IMOLMOHAJIBHOI0 0JIAT ONOJIYUMSI:

TOTOBHOCTBKO IPUMEHSATh MATEMAaTUUYECKHWE 3HAHUS B HMHTEPECax CBOErO 310pPOBbBS,
BEJICHUSI 3I0pOBOr0 00pasa *KHU3HH (3I0pOBOE MUTaHKE, COATAHCUPOBAHHBIA PEKUM 3aHATUN



U OTJIbIXa, peryisipHas (pusuveckas akTHBHOCTD), CHOPMUPOBAHHOCTHIO HaBbIKa pediexcu,
IPU3HAHUEM CBOETO IIpaBa Ha OMMOKY M TaKOIo K€ IpaBa JAPYyroro 4eaoBeKa,;

7) 3K0JIOTMYeCKO€e BOCIIUTAHME:

OpUEHTAIMEN HAa MPUMEHEHNE MaTeMaTU4YEeCKUX 3HAHUM [T PEelIeHUs 3a7a4 B 00J1acTH
COXPAHHOCTH OKPYXKAIOIIEH Cpelbl, IJIaHUPOBAHUS ITOCTYIIKOB M OLIEHKHM UX BO3MOXKHBIX
MOCIEACTBUA  JJIA  OKpYXarolmed Cpelpl, OCO3HAHMEM TJ00aJlbHOrO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeN UX PeLeHUS;

8) ajanTanus K M3MEHAIIMMCS YCJIO0BUAM COLUAJIBHOM M NPUPOIHOM Cpeabl:

TFOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSX HEONPENEIIEHHOCTH, IOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4€Pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS
y IOpYruX JIoJeHd, NpuoOpeTatb B COBMECTHOM JAESITENIbHOCTH HOBBIE 3HAHMS, HABBIKU M
KOMIIETEHLIUH U3 ONBITA IPYTUX;

HEOO0XOAMMOCTBIO B (DOPMHpPOBAHMM HOBBIX 3HAHWW, B TOM 4YHcCiE (OPMYIUPOBATH
UJeH, TIOHATHUSA, TUIMOTE3bl 00 OOBEKTaX U SABJICHHUSAX, B TOM UHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JE(QUIUTHI COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHUMATH CTPECCOBYIO
CUTYaIlMIO KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIE PEILICHUS U
neicTBus, (GOpMYIUMPOBATh U OLIEHUBATh PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBrbie 1oruyeckue 1eHCTBUA:

e BBUIBIITh U XapaKTEPU30BaTh CYHIECTBEHHbIE MPU3HAKA MATEMAaTUYECKUX OOBEKTOB,
MNOHATUN, OTHOIIEHUN MEXIy MOHATHIMH, (POPMYTUPOBATH ONpEAENCHUS MOHSATHUH,
yCTaHaBIMBaTh CYIIECTBEHHBIM TMpH3HAK  KjlacCU(PUKAIMK, OCHOBAaHUS  JJIs
00001IEHNSI U CPABHEHUSI, KPUTEPUH ITPOBOAUMOI0 aHAIIN3A;

e BOCIPUHUMATh, GOPMYIHPOBATH U MPEOOPA30BBIBATh CYXACHUS: YTBEPAUTEIbHBIC U
OTpULIATENIbHBIE, €IMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

e BBUIBIKITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIOACHUAX M YTBEPXKICHHUSIX, MpeAsiaraTb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUMIL;

e JIeNaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3AKIOYEHUI 110 AaHAJIOTUH;

e pa3duparh J0OKa3aTeNbCTBA MATEMATHMYECKUX YTBEPXKIECHUU (MpsSMbIE U OT
INPOTUBHOI0),  NPOBOAUTH  CAMOCTOATEIBLHO  HECJIOXHBIE  JIOKAa3aTelIbCTBa
MaTeMaTHuecKux (PakToB, BBICTpauBaTh apryMEHTALUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;



BBIOMpATh croco0 pemeHuss yueOHOM 3anayu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB
pelieHus1, BbIOUpaTh HarboJee NOAXOAAIINN ¢ YUETOM CAMOCTOSATEIbHO BBIACICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBarejlbCKkue AeMCTBYS.

UCIOJb30BaTh  BONPOCHl  KaK  HCCJEIOBATEIbCKUM  HMHCTPYMEHT  IO3HAHMS,
bopMyIMpoBaTh BOITPOCBI, (bukcupyromue IPOTUBOPEYHE, npoosemy,
CaMOCTOAATEJIbHO YCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OpPMUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIA IKCIIEPUMEHT,
HEOOJBIIIOE HCCIIEOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTUYecKOro
00BEKTa, 3aBUCUMOCTENH 00BEKTOB MEX Ty COOOI;

CaMOCTOATENbHO  (popMynHpoBaTh OO0OOIIEHHS U BBIBOABI MO pe3yibTaTaMm
IPOBEAEHHOT O HAOJIIO/IEHUS, UCCIIEOBAHNS, OLIEHUBATh JOCTOBEPHOCTD IOJIYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB M O0OOIIECHUI;

IPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  NPOLECCa, a TakKe  BbIABUIATh
IPEIIOJIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanueii:

BBISIBJIATh HEJJOCTATOYHOCTb U U30BITOYHOCTh MH(OpPMAIUH, JAHHBIX, HEOOXOAUMbIX
JUIS pELLICHUs 3a7a4uu;

BBIOMPATh, AHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH HUH(POPMAIUIO
Pa3IMYHBIX BUIOB U (GOPM IIPEICTABICHUS;

BbIOMpaTh (QopMy mNpeAcTaBiIeHUS HHPOpPMAIMUM W WIUIIOCTPUPOBATH pPELIAEMbIE
3a7laui CXeMaMH, JuarpaMmamu, MHOUM rpadukoi U ©X KOMOMHALUSAMU;

OLIEHMBATh HAAEKHOCTh MH(POPMALIMHU 110 KPUTEPHUSIM, MPEAJIOKEHHBIM YUUTEIEM WIN
c(hOpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATH U (POPMYIMPOBATH CYKJIEHHSI B COOTBETCTBUH C YCIOBUAMH U IETSIMU
OOIIeHHs, SICHO, TOYHO, T'PAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHUS B YCTHBIX HU
NUCbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHWS 1O XOAY pELIeHHs  3a7ayw,
KOMMEHTHPOBATh MOTyYCHHBIN pe3ysbTar;

B Xozie OOCYXKIEeHHs 3a/aBaTb BOIIPOCHl IO CYIIECTBY OOCYXIaeMOH TEMBI,
npo0JIeMbl, pelraeMoi 3a7auu, BbICKa3blBaTh UJICH, HAlleJICHHBIC Ha TIOUCK peIleHus,
COTMOCTABIISITh CBOM CYXACHHS C CYXJACHUSIMH JApPYTUX YYaCTHHKOB JHAjora,
OOHapy)XuBaTh pa3IMYUe U CXOJACTBO NO3MIMH, B KOPPEKTHOM (opme
(GopMyIMpOBaTh PAa3HOIIACUS, CBOU BO3PAKEHUS;

MPEICTABIATH PE3yNbTaThl PEIICHUS 33/1a4H, SIKCIIEPUMEHTA, UCCIeIOBAHUS, TPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3ajad NMpe3eHTalUHu U
OCOOEHHOCTEW ayAUTOPHH;

NOHUMATh U WCIOJb30BaTh MPEUMYIIECTBa KOMAaHIHON U MHIWBUAYaIbHON pabOTHI
NIPU PEelIeHUH YIeOHbIX MaTeMaTHUECKUX 3a/1a4;



e IMPUHUMATH LE€Jb COBMECTHOW JI€ATEIbHOCTH, IUIAHUPOBAaTh  OPraHU3ALMIO
COBMECTHOW paboOThl, paclpeneisTb BUIbl pPadOT, IOroBapUBaThbCs, OOCYXAATb
MIPOILIECC U Pe3yJIbTaT padOThl, 0000I1aTh MHEHUSI HECKOJIBKUX JIIO/ICH;

e y4YacTBOBaTb B TpymmnoBbIX (opmax padoTel (0OCYXIeHHA, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMbI U JPYTHE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JCHCTBUS C JPYTMMH YICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET'O BKJIaJa B
o0mMii  MPOAYKT MO  KpUTEpUsM,  C(HOPMYJIMPOBAHHBIM  yYAaCTHHKAMHU
B3aUMOJIEHCTBUSL.

PerynsiTuBHbIC YHHBeEpcaabHbIe Y4eOHbIE 1eiiCTBUSA

Camoopranmzanmsi:

e CaMOCTOSITEJIbHO COCTAaBJATh IUIaH, aIrOPUTM pELIEHUs 3ajayd (WU €ro 4actb),
BbIOMpAaTh CHOCOO pemieHus ¢ y4E€TOM HMEIOLIUXCA PECYypcOoB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHThI PELIEHUN C YYETOM
HOBOM MH(pOpMAaIIH.

CaMOKOHTPO/Ib, SMOIIMOHATbHBIN HHTE/IEKT:

e BJAJETh CIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpOLEcca U pe3yJIibTaTa pelIeHHs
MaTeMaTUYCCKON 3a4auH;

e IMPEIBUACTH TPYAHOCTH, KOTOPBHIE MOT'YT BOSHUKHYTh IPU PEIICHUH 33]]a4l, BHOCUTh
KOPPEKTHUBBI B IEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAMICHHBIX OMIHOOK,
BBISIBJIGHHBIX TPYIHOCTEH;

e OILICHWBAaTh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH IIOCTABJIECHHOW LEIH WU
YCIIOBHSIM, OOBSICHATh MPUUYMHBI JOCTIKEHUS WM HEJAOCTIDKEHUS e, HAXOIUTh
OLIMOKY, 1aBaTh OLICHKY IPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

K koHiy oOyueHus B 7 kJjacce OOy4yalOIUNCS TMOMYYUT CIEIYIOIIME MPEAMETHBIE
pPE3yIbTATHI:

PacriozHaBath U3ydeHHBIE TE€OMETPUYECKHE (UTYpBI, OINpEACNATh HX B3aUMHOE
pacrnoioxeHue, u300paxarb reoMeTpuieckue (UTryphl, BBIMOTHITH YEPTEKU O YCIOBHUIO
3amaun. M3MepsATh JIMHENHBIE U YIIOBbIE BEJIMUMHBL. Pemars 3a1aun Ha BBIYUCIEHUE JJIMH
OTPE3KOB U BEJIMYMH YIJIOB.

Jenate rpyOyr0 OLIEHKY JMHEHHBIX W YIJIOBBIX BEIUYUH MPEIMETOB B pPEaTbHOMN
KHU3HU, Pa3MEPOB MPHUPOAHBIX 00BbEKTOB. Pa3nnuare pazMepsl 3TUX OOBEKTOB MO MOPSIKY
BEJINYMHBI.

CTponTb UepTEKU K TEOMETPUUECKUM 3aJadam.

[Tonp30BaTbCsl NMpU3HAKAMHU PABEHCTBA TPEYrOJIBHUKOB, HCIOJIB30BaTh IPU3HAKUA H
CBOMCTBa paBHOOEPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aau.

[IpoBOAUTE JTOrMYECKUE PACCYKIACHHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.



[Tonp30BaTbCsl MpPU3HAKAMM PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEIHMaHbl, IPOBCAEHHOW K THUIIOTEHY3€ IMPAMOYIOJIbHOIO TPEYIrOJIbHUKA, B PELICHUU
F€OMETPUYECKUX 3a7ad.

OnpeaensTh MapavieIbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTe MapajuieibHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHHUM OT
TOYEK OJTHOM MPSIMOM JI0 TOYEK APYTOW MPSIMOM.

Pemats 3a7aun Ha KiieTyaTroi Oymare.

[IpoBOAUTL BBIYUCICHUS W HAXOJIUTh YHUCJIOBbIE W OYKBEHHbIC 3HAUCHUSI YIJIOB B
F€OMETPUUECKUX 33Ja4yaX C MCIOJIb30BAHHMEM CYMMBI YIJIOB TPEYTOJbHUKOB W
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, 0Opa30BaHHBIX MPU MEPECEUCHUM ABYX MapajlIeIbHBIX
IPSAMBIX CeKyIIer. PemaTrh npakTuiecKkue 3a1a4u Ha HaX 0K ICHUE YIJIOB.

Braners MOHATHEM reOMETPUUYECKOr0 MeCTa TOYEK. YMETh OINpeNesiaiTh OUCCEKTPUCY
yIila U CEPEAUHHBIN NEPIICHAUKYIISP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK.

DopMyIHpPOBaATh ONPEAEIEHUS] OKPYKHOCTH U KPyra, XOpAbl U THAMETPa OKPYKHOCTH,
MOJIB30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSATH 3TH CBOMCTBA MPU PEIICHUU 3a4a4.

Brnanere noHATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€
nentp. Ilomp3oBathest (akTamMu O TOM, UYTO OWCCEKTPUCHI YIJIOB TPEYrojJbHUKA
IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC IEPIEHAUKYJSAPBl K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAOTCS B OJHOM TOUKE.

Biamerp mNOHATHMEM KacaTelbHOW K OKPYKHOCTH, IIOJIB30BAaTbCsl TEOPEMOM O
NIEPIICHAUKYJISIPHOCTHU KAcaTEIbHOU U painyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

[Tonp30BaThCsi MPOCTEMIIMMHU TE€OMETPUYECKMMH HEPABEHCTBAMM, IMOHUMATh UX
IIPAKTUYECKUU CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TOCTPOEHHUS C TIOMOILBIO LIUPKYJIS U JIMHEHKH.

K koniy oOyuenuss B 8 kjiacce oOydarOIIUics MOIYyYUT CIEAYIONIUE MPEAMETHBIC
pe3yJIbTaThI:

PacniozHaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTBI, I10JIb30BAaThCA UX
CBOMCTBAMHU IPY PELICHUU F€OMETPUUECKUX 3a4ad.

[IpymeHsTh CBOMCTBAa TOYKHM IE€PECEUCHUs] MEIMAH TPEyroJibHUKa (LEHTpa Macc) B
peLIeHUH 3a1a4.

Brnanets moHsTHEM CpegHEW JIMHUKA TPEYrOJbHUKA W Tpaleuuh, NPUMEHSTh HUX
CBOMCTBA IpPHU pEUICHUM TeomeTpuueckux 3anad. l[lomb3oBatbes Teopemon daneca u
TEOPEMOM O TMPONMOPUUOHAIBHBIX OTpPE3KaX, NPUMEHATh UX I PELICHUS MPAKTUYECKHUX
3a7ad4.

[IpuMeHsTh NpU3HAKU MOJ00USI TPEYTOJIbHUKOB B PEIICHUU T€OMETPUUECKUX 3a]1ay.

[Tonb3oBatbest Teopemoit [Iudaropa ajas perieHus: TEOMETPUUYECKUX U MPAKTUYECKUX
3amady. CTpouTh MAaTeMaTHYECKYl0 MOJENb B MPAKTUYECKUX 3a/1auyax, CaMOCTOATEIIbHO
JIENaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE IJIUHBI.

Brnanets moHATHSMU CHUHYCa, KOCMHYCAa M TAHI€HCAa OCTPOro yria HpsSIMOYTOJIbHOIO
TpeyrojibHuKa. [1071630BaThCsl STUMU MOHATUSIMU JJIS1 PEIICHUS NPAKTUYECKUX 3a7a4.



Beraucnare  (paznuuHBIME - croco0aMM)  IIOMAAh TPEYroJbHUKA U TUIOIIAIA
MHOTOYTOJIbHBIX (QUryp (HOJB3YsCh, TJ€ HEOOXOAMMO, KaJIbKYIATOpOM). I[IpuMeHSTH
MOJIyYCHHbIE YMEHUS B IPAKTUUYECKUX 3a7adax.

Brnagers MOHATHSMU BIOMCAHHOTO M LIEHTPAJIbHOIO YyIila, MCIOJIb30BaThb TEOPEMBI O
BIMCAHHBIX YIJIaX, YIJax MEXIy XopAaMmH (CEeKYIIMMM) U YIJIe MEXIY KacaTellbHOM U
XOpIOM NP PELIEHUU T€OMETPUUECKUX 3aau.

Brnagets MOHATHEM  ONMCAHHOIO  YETHIPEXYTOJbHUKA, IPUMEHATh  CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA NIPU PEIICHUH 3a/au.

[IprMeHsTh MoNMy4eHHbIe 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOACIN IS
3aa4 peajbHOW XU3HU W NPOBOJIUTH COOTBETCTBYIOIIME BBIYMCIEHHS C NPHUMEHEHHEM
noJ1I00Ms M TPUTOHOMETPHH (TOJIB3YSCH, I/I€ HEOOXOIUMO, KAbKYJISTOPOM).

K koniy oOyuenuss B 9 kjacce oOydaromuiicss MOTYyYUT CICAYIOIIME IMPEIMETHBIC
pE3YJIBTATHI:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIMU OCTPBIX YIJIOB, HAaXOAUTh C HMX MOMOIIbIO
pa3iaMyYHbIE AJIEMEHTBl MPSAMOYrOJIBHOIO TPEYTrOJbHUKA («pElEHUuEe MIPSIMOYIOJbHBIX
TPEYroJIbHUKOBY»). HaxonuTh (C MOMOIIbIO KaJIbKYJIATOPA) JJIMHBI U YIJIbI JUI1 HETA0JINY HBIX
3HAYECHUU.

[Tonb30BaThCst  GopMylaMu  TOpPUBEAEHUS M OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOKJIECTBOM JJIs1 HAXOXKJEHUSI COOTHOIIEHUI MEXITy TPUTOHOMETPUUYECKUMH BEITMUYUHAMH.

Hcnonb30BaTh TEOPEMBbl CHUHYCOB M KOCHUHYCOB JUISI HAXOXKACHHS PA3TAYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHUE TPEYrOJbHUKOB»), NPUMEHATh UX MPHU PELICHUHU
reOMETPUYECKUX 3a/1a4.

Bnaners mnoHsTHSMH npeoOpa3oBaHMsl TMOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noooHbix (uryp. Ilomp3oBarhecsi cBOMCTBAMHM MOAOOMS TPOU3BOJIBHBIX (QUTYP, YMETh
BBIUUCIIATH JUIMHBI U HAXOJUTDH YIJIbl Y MOAOOHBIX ¢uryp. Ilpumensats cBoiicTBa noao0us B
MPAKTHYECKUX 3a/Jadax. YMETb NPUBOJIUTH NMPUMEPHI MOAOOHBIX (DUTYp B OKpYXKarollem
MUpE.

[Tosp30BaThCs TEOPEMAMH O MPOU3BEACHUN OTPE3KOB XOP/, O IPOU3BEAECHUHN OTPE3KOB
CEKYILMX, O KBaAPATE KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpaMHU, MOHHMMATh UX TEOMETPUYECKMM M (PU3NUYECKUN CMBICI,
MPUMEHATh WX B PEIICHUHM T€OMETPUYECKUX U (pu3mueckux 3aaay. [IpuMeHsTh cKaasipHOe
IIPOU3BEICHUE BEKTOPOB JUIsl HAXO0XKICHMS JUIMH U YTJIOB.

[lonb30BaThCsi METOAOM KOOPJIMHAT HA IUIOCKOCTH, MNPUMEHATh €ro B PEIICHHUH
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Brnagers NOHATHSMU NPaBUIBHOTO MHOTOYI'OJIbHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI
Iy OKPYKHOCTHM W paJMaHHOW MEpbl yrila, YyMETh BBIUMUCIATH IUIOMIAJb Kpyra M €ro
yacTell. [[puMeHsATh Mony4eHHble YMEHUS B IPAKTHYECKUX 3a/1a4yax.

HaxoauTe ocu (WM LEHTPBI) CHMMETPUU (PUTYDP, NPUMEHSTh ABMXKEHUS TJIOCKOCTH B
IIPOCTEUIINX CITydasiX.

[IprMeHsTh MoNMy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOACIN IS
3aJlay peajbHOW KU3HU W MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS C NPUMEHEHHEM
no100Us ¥ TPUTOHOMETPUYECKUX (DYHKINHN (TOTB3YSCh, TJ€ HEOOXOIUMO, KAIbKYIISITOPOM).



3. TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBanue
Ne (uudposbie)
pa3aesioB M TeM Konrpoabnsie | IlpakTuyeckne
n/n Beero oOpa3oBaTeJibHbIE
NPOrpamMMbl padoThI paboThI
pecypcsl
IIpocreiimme
r€OMETPUIECKHE
1 ?}fggfﬁ; > 14 bub6muorexa IIOK
' https://m.edsoo.ru/7f415e2e
W3mepenue
reOMETPUYECKHUX
BEJIMYHH
bub6muorexa IIOK
2 T 22 1
PEYTOIBHIKH https://m.edsoo.ru/7f415e2e
[TapannenbHbIe
npsiMble, CymMma bu6motexa [IOK
3 14 1
YIJIOB https://m.edsoo.ru/7f415e2e
TpPEyroJibHUKA
OKpYKHOCTb U
4 KpYT. 14 1 bu6muotexa LIOK
I'eomerpuueckue https://m.edsoo.ru/7f415e2e
MOCTPOECHUS
5 IToBTOpEHUE, 4 1 bu6moteka [IOK
00001IeHNE 3HAHUT https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO
YACOB I10 68 4 0
[MPOT'PAMME
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8 KUIIACC

KoanuecTBO 4acoB JJIEKTPOHHbBIE
HaunmenoBanue
Ne (uudposbIe)
pa3iesioB M TeM Konrpoasnsie | Ilpakruyeckue
n/n Bcero oOpa3oBare/bHbIE
MPOrpaMMal padoThbI padoThI
pecypchbl
y bubmoteka IJOK
1 q 12 1
CTHPEXYTOMLHHKH https://m.edsoo.ru/7f417e18
Teopema Paneca u
TeopemMa o
2 IIPOIOPLIOHAILHBIX 15 1 bubmotexa IIOK
poTopH https://m.edsoo.ru/7f417e18
OTpe3Kax, MoJo0HbIe
TPEYTOJIbHUKH
ITnomans.
Haxoxnenune
IIomaaen
3 e mOJI'[IBHI/IKOB u 14 1 bubmiorexa ITOK
Tpeyr https://m.edsoo.ru/7f417e18
MHOT'OYTOJIbHBIX
¢buryp. [Inomanu
noJ00HBIX QUTYD
Teopema IIudaropa
4 " H;)qana Parop 10 1 Bbu6moreka [JOK
https://m.edsoo.ru/7f417e18
TPUTOHOMETPUH
VYTriasl B OKPYKHOCTH.
Bnucannsie n
OIHCAaHHEIE
YETBIPEXYT OJIbHUKH. bubmmotexa LIOK
5 13 1
KacareabHbie K https://m.edsoo.ru/7f417e18
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEHN
6 [ToBTOpEHue, 4 1 bu6moreka [JOK
0000111eHNE 3HAHUN https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO 68 6 0
YACOB IIO ITPOTPAMME



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

N HaumenoBanu | KosmuecrBo yacos DJIeKTPOHHbBIE
| epa3sgeaoBu (uudposBrie)
o/ Beer | Konrpoasn | IIpakruueck
TeM o0pa3oBaTe/bHbIEC
n 0 ble padoThI ue padoThl
NMpoOrpaMMmbl pecypchbl
Tpuronomerpu
1. Teopemsl
bubmioreka [IOK
KOCHHYCOB H
1 16 1 https://m.edsoo.ru/7f41a
CHHYCOB.
12c
Pewmenne
TPEYrOJILHUKOB
[TpeoOpazoBan
re moao0us. bubmotexa [JOK
2 Metpuueckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIICHUSA 12c
B OKPY>KHOCTH
bubmoreka IJOK
3 BekTopsl 12 1 https://m.edsoo.ru/7f41a
12c
JlexapToBbI bubmmotexa [{OK
4 KOOpPJMHATHI Ha 9 1 https://m.edsoo.ru/7f41a
MJIOCKOCTH 12c
[IpaBuibHBIE
MHOTOYTOJIbHU
ku. JlnHa
OKDVIKHOCTH 1 bu6moreka [JOK
5 Py 8 https://m.edsoo.ru/7f41a
oAb
12c
Kpyra.
Brruucnenue
IO I
bubmioreka [IOK
JIBM>KEeHUS
6 6 https://m.edsoo.ru/7f41a
MJIOCKOCTH
12c
IToBTOpEHUE,
bu6moreka [JOK
00001enue,
7 7 2 https://m.edsoo.ru/7f41a
CHUCTEMaTH3allN
. 12c
s SHAHUH
OBULIEE
KOJIMYECTBO
68 6 0
YACOB I10
I[MTPOT'PAMME
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