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IHosicHUTEBLHASA 3aIMUCKA

Pabouas mporpamma mo mnpenmery «l'eomeTpusin/-9 cocraBieHa B COOTBETCTBHH CO
CJIE1YIOIIMMHA HOPMAaTUBHO-TIPABOBBIMH JIOKYMEHTAMM:
- ®enepabHBIM rOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 001Iero 00pa3oBaHus;
- OCHOBHO# 00pa30BaTEIBHON MPOTPaMMOi OCHOBHOTO o011ero oopazoanust MBOY HCOIIL Ne30;
- IlpumepHOli OCHOBHOW 00pa30BaTENbHONW MPOrpaMMON OCHOBHOTO 0OOIIEro oOpa3oBaHUs MO
yueOHbIM nipeameTam «Matematuka 5 — 9»
- ABTOpCKO# mporpammoi no reometpun 7 — 9 kimaccoB JI. C. Aranacsina, B. @. byry3osa, C. b.
Kanomuesa.

Y4eOHO-MeTOAUYEeCKOE 0O0ecTiedeHHe POrPaMMbl:
I'eomerpus, 7-9: yueOHuK s o61eoopa3oBarenbHbIX yupexkaenunii / JI. C. Atanacss, B. @. byty30B,
C. b. Kagomues u np. — M.: [Ipocsemenue, 2018

W3yueHne reoMeTpuH HAIIPABICHO HA JOCTHXKEHUE CIIEIYIOIUX HeJIei:

e Pa3BuTHE JIOrHYECKOTO ¥ KPUTUYECKOTO MBIIUICHHUS, KYJIbTYpPbI PEUH;

e BocnuraHue KayecTB JMYHOCTH, OOECIICUMBAMOIIUX, YBOKECHHUE K HCTUHE M KPUTHYECKOTO
OTHOIICHHS K COOCTBEHHBIM U UY)KUM CY)KICHHSIM;

° q)OpMI/IpOBaHI/Ie Ka4yeCTB MBINIJICHUA, HCO6XOILI/IMI)IX JJIA aJgarTaimnun B COBpCMeHHOM
MH(POPMAIIMOHHOM OOIIECTBE;

e Pa3BuTHE UHTEpEeca K MAaTEMaTHYECKOMY TBOPUYECTBY M MATEMAaTHYECKUX CITIOCOOHOCTEH

o dDopMupoOBaHHE MPEICTABICHUH 00 UIEAX ¥ O METOJJaX MATEMATUKU KaK 00 YHUBEPCAJIbHOM SI3bIKE
HAYKW U TEXHHUKH, YaCTH OOIICUEIOBEYECKOM KYIbTYPHI,

° yMeHI/Ie BUICTH MaTeMaTI/I'-IeCKyIO 3aﬂaqy B OKPY)KaIOHIeM MI/Ipe, HUCITIOJIB30BATh MAaTEMATHUUYCCKHEC
CpPelICTBa HAIVIIIHOCTH (PUCYHKH, UEPTEXKH, CXEMbI) IJs WLUIIOCTPAllMU, WHTEPIIPETaIUH,
apryMeHTaIluH;

e OprianeHue yMEHHEM JIOTHYECKH OOOCHOBBIBATH TO, YTO MHOTHE 3aBUCHUMOCTH, OOHAPYKCHHBIC
MyTeM PacCMOTPEHUS OT/ACIHHBIX YACTHBIX CIIYYaeB, HIMCIOT 00Iee 3HAUYCHUE U PACTIPOCTPAHSIOTCS
Ha Bce (PUTyphI ONMpeAeNeHHOr0 BUAA, U, KPOME TOTO, BhIpabaThIBaTh MOTPEOHOCTH B JIOTUYECKOM
000CHOBAHHU 3aBUCUMOCTEH

e BbIIBICHHE MPAKTUYECKOW 3HAYMMOCTH HAyKH, €€ MHOTO0OOpa3HBIX MPUIIOKEHUN B CMEKHBIX
IMCITATIIINHAX 1 TTOBCETHEBHOM JIEATEIHHOCTH JIOJICH;

e Cozmanme ¢yHIaMeHTa [ MaTeMaTHYeCKOro pa3BUTHA, (HOPMHUPOBAHHS MEXaHHU3MOB
MBIIUICHHS], XapaKTePHBIX JIJI1 MAaTEMAaTUYECKOU e TEIIbHOCTH.

3agauu:

- CO3[1aTh YCIJIOBUA Ul OBJIAJICHUS YYallUMUCA CHUCTEMOM T€OMETPUYECKHMX 3HAHUUW M YMEHHH,
HEOOXOAUMBIX JJIsi IPUMEHEHUs B MPAKTUYECKOM IeATENIbHOCTH, U3YYEeHUH CMEXHBIX JUCLUIUIMH,
MPOJOJIKEHHS] 00pa30BaHuUs;

- npruoOpeTeHue ONbITa IUIAHUPOBAHUS U OCYILIECTBICHHS aITOPUTMHUYECKOH 1€ TEIbHOCTH;
- OCBOEHHE HaBBIKOB U YMEHH NMPOBEIeHUs JOKa3aTeIbCTB, 000CHOBaHUS BbIOOpa pelleHul;
- npruoOpeTeHne YMEHUH SICHOTO ¥ TOYHOT'O M3JI0KEHUS MBICIIEH;

- pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN U YMEHHIA;

- OCBOCHME OCHOBHBIX ()aKTOB U METO/IOB INIAHUMETPUH;

- HAYYMTh IOJIb30BATHCS TEOMETPUUYECKHUM SI3bIKOM JJISL ONIMCAHHUS IPEMETOB.



ILi1anupyemble pe3yabTaTbl 0CBOCHHUS NPOrPaMMbl
I'eomerpus
Traace
JIn4HOCTHBIE pe3y/IbTaThl

Y obyuaromerocsi copmMupyercs:

- HOPMBI TIOBEJICHUS B paMKaX MEXJINYHOCTHBIX OTHOILIEHUH, IPAaBOCO3HAHUE;

- OpHUEHTaIUsl B HPABCTBEHHOM COJIEP>KaHUU M CMBICIIE TIOCTYIKOB KaK COOCTBEHHBIX, TaK U
OKpY>KalOIKX JIFOAEH;

- OCHOBBI TPaKJAHCKOM MJIEHTUYHOCTH JIMYHOCTH B (popMe oco3HaHUS «SI» Kak rpakJjaHruHa
Poccun, uyBcTBa
- COIPUYACTHOCTH U TOPAOCTH 3a CBOIO Po/inHy, HApoa U UCTOPUIO, OCO3HAHUE OTBETCTBEHHOCTHU
YeJioBeKa 3a olriee
- Oaromnony4uie, 0CO3HaAHUE CBOCH 3THUYECKON MPUHAICKHOCTH;

- COITMANIbHBIC HOPMBI, PaBUIIA MTOBEACHHUS, POJIH U (DOPMBI COLMATHHOMN )XKU3HU B TPyIIaxX U
CO001IIeCTBaX, BKIIIOYAsl B3POCIIbIE U COLIMATILHBIE COOOIECTBa;

- OCHOBBI COLIMATTBHO-KPUTUYECKOTO MBIIILICHHUS.

Ooyuarowuiica noayuum 603IMONCHOCHb 015 YOPMUPOBAHUSA:

- MOPANbHO20 COZHAHUS HA KOHBEHYUOHAIbHOM YPOGHE,

- CHOCOOHOCU K PeuleHUio MOPAIbHbIX OULeMM HA OCHO8e Yyiema No3uyutll napmHepos 6 ooujeHul,
OpUeHmayuu Ha ux MOMuUGsbl U 4y8Ccmed, YCmoudugoe cie008anue 8 n08eoeHUuU MOpalbHbIM HOPMAM
U dSmuyeckum mpedosaHusMm.

MertanpeaMeTHble pe3yJibTAThI

PerynsartuBHble YHHBEpCATIbHBIC YY€OHbIC ICHCTBHS

OOyyaromuiicss Hay4YuTCs:

- OLICHUBATH MPABUIBHOCTH BHIIOJIHCHNUS ICHCTBUS HA YPOBHE aJICKBAaTHOM PETPOCIICKTHBHOM
OLICHKU;

- OCYIIECTBIISATH HTOTOBBIN M MOLIATOBBI KOHTPOJIb IO PE3YJbTATY.

Obyuarowuiica noydunm 603MOHCHOCHb HAYYUMBCA:

- 0CYWeCmBIIAmMb KOHCIMAMUpYIowutl U nped8oCXuuarouuil KOHMpoab No pe3yIbmamy u no cnocooy
oeticmeus, aKkmyanbHblil KOHMPOlb HA YPOSHE NPOU3BOIbHO20 GHUMAHUSL.

KomMMyHWKaTHBHBIE YHHBEpCATbHBIC YICOHBIC ICHCTBUS

OOyyarommiicss HAy4YnTCA:

- JIOITyCKaTh BO3MOXHOCTh CYIIECTBOBAHUS Y JIFOJICH Pa3IMYHBIX TOYEK 3PEHUS, B TOM YHCIIEC HE
COBITQIAIOLIUX C €T0 COOCTBEHHOM, 1 OPUEHTHPOBATHCS HA MO3UIIMIO TApTHEpPa B OOLICHUN U
B3aHMOJCHCTBIUH;

- IOTOBAapUBATHCS U MIPUXOIUTH K OOIIEMY PEIICHHIO B COBMECTHON JEATENbHOCTH, B TOM YHCIIE B
CUTYallU! CTOJIKHOBEHHS HHTEPECOB.

Obyuatowuiica noy4um 603MOHCHOCHb HAYYUMBCA .

- Oelicmeosams ¢ yuemom no3uyul Opy2o2o u ymemsy Co2idco8bl8ams c80U OeUCHEUsl,

- YCMAaHABIUBAMdb U NOOOEPAHCUBAMb HE0OX00UMbIe KOHMAKMbL C OpYUMU H00bMU, 8]1a0esi HOPMaMU
U MexXHUKo 00ueHUs.

ITo3HaBaTenbHbIe YHUBEPCATbHbIC YUEOHbBIE ICHCTBHS

Oo0yuaromuiicss HAy4YMTCH:

- OCYIIECTBIISATH aHAJN3 OOBEKTOB C BHIJICIICHUEM CYIIECTBEHHBIX

Y HECYILIECTBEHHBIX MPU3HAKOB,

- OCYIIECTBIIATh CHHTE3 KaK COCTABJIEHHUE [IEJIOT0 U3 YacTeil;

- IPOBOJIUTH CPaBHEHUE U KJIaCCU(PUKALIMIO TIO 33aHHBIM KPUTEPHSIM.

Obyuarowuiica nOyYum 603MOHCHOCHIL HAYUUMBCA:




- 0CYWecmeanamy CUHme3s KaKk COCmasieHue yeano2o u3 yacmeu, camoCcmosmenbHo 00Cmpausas u
80CNONHASA HeOOCMarwue KOMNOHEHMbL,

- 0CYWecmensAmy CpasHeHue U Kiaccu@ukayuio, CamoCcmosmenbHo bloOUpas 0CHOBAHUS U KpUmepuu
07151 YKA3AHHBIX JI02UYeCKUX Onepayuil.

IIpenmeTHbIe 00pa3oBaTeibHbIE PE3YJbTATHI
BoinmyckHuK HayuMTes B 7 Ki1acce (JUIsl UCIIOJIb30BAHUSI B IOBCEAHEBHOM )KU3HU U
obecredyeHns: BO3MOXHOCTH YCIIEIIHOTO NPOJOKEHUS 00pa3oBaHus Ha 6a30BOM YPOBHE):
I'eomerpuuyeckue Gpurypsl
- OnepupoBaTh Ha 6a30BOM YpOBHE OHATUSAMHU F€OMETPUUECKUX PUTYD;
- U3BJIEKaTh MH()OPMAIIHIO O TEOMETPUIECKHUX (PUTypax, MPEACTABICHHYIO HA YEePTEXKaxX B SBHOM
BU/JIE;
- IPUMEHSTH JUISl PEIICHHS 33a]]a4 TeOMeTpUUYecKre (DaKThl, €CIIU YCIOBUS UX IPUMEHEHUS 3a/1aHbI B
SIBHOU (popme;
- pemarb 3aa4u Ha HaXOXKJCHHE T€OMETPUUYECKUX BEIIMYMH M0 00pa3iaM WK allrOPUTMaM.
B noBceiHEBHOM )KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:
- UCTIOJIH30BATh CBOWCTBA FTEOMETPUIECKUX (PUTYD IS PEIICHHUS THUIIOBBIX 33/1a4, BO3HUKAIOIINX B
CUTyalUsX IOBCEAHEBHON XKU3HU, 3a/1a4 IPAKTHYECKOTO COAECPKAHUS.
OTHowmeHus
- OnepupoBaTh Ha 6a30BOM YpOBHE NOHATUSIMU: PABEHCTBO (DUTYD, paBHbIE (DUTYPBI, PABEHCTBO
TPEYTrOJIBHUKOB, ITAPAJLIEIbHOCTD MPAMBIX, IEPIICHIUKYISIPHOCTD NPSAMBIX, YIJIBI MEXAY IIPAMBIMU,
NIEPIEHIUKYIIAP.
B noBceHEBHOM KU3HU U IPU U3YYEHUU OPYTUX NIPEIMETOB:
- ACIIOJIB30BAaTh OTHOUICHHMS U1l PELICHUs TPOCTEHIINX 3aa4, BO3HUKAIOLUX B PEAIbHOM JKU3HU.
HN3mepeHusi M BIYMCICHUSA
- BbINONIHATE U3MEpEHNE [UIMH, PACCTOSIHUM, BEJIMYHH YIJIOB, C IIOMOIIBIO HHCTPYMEHTOB IS
WU3MEPEHMM JIIUH U YIJIOB;
- IPUMEHATH (GOPMYJIBI IEPUMETPA, IUIOLIA 1, KOT/1a BCE JaHHbIC UMEIOTCS B YCIIOBHH.
B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:
- BBIUMCIIATH PACCTOSTHUS HA MECTHOCTH B CTAH/IAPTHBIX CUTYalLUsAX, IPUMEHATH (hOPMYJIbl B
MPOCTEUIIINX CUTYAlUSIX B TOBCETHEBHOM KU3HMU.
I'eomeTpuyeckue NocTpoeHus
- N306pakaTh TUMOBBIE MJIOCKUE PUTYPBI OT PYKU U C IOMOIIBIO HHCTPYMEHTOB.
B noBceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB:
- BBIIIOJIHATH IPOCTEHIINE MOCTPOEHUSI HA MECTHOCTH, HEOOXOJUMBIE B PEAIbHOM KU3HU.
Hcropus MmaTeMaTUKH
- OnuceIBaTh OTAENIbHBIE BHIAAIOIINECS PE3YJIbTATHL, OJYUYEHHBIE B X0/I€ Pa3BUTHSI T€OMETPUU
KaK HAyKH;
- 3HaTh IIPUMEPBI MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMUPHOHN UCTOPHUEH;
- [IOHUMATh POJIb T€OMETPUHM B pa3BuTun Poccum.
MeTtoabl MATEMATUKH
- Bo1i6upats noaxoaauiuii H3y4eHHbIH METO 1711 peIeHHs] U3yYEeHHBIX TUIIOB MaTEMaTUYECKUX
3a1ad;
- [IpuBOINTE MpUMEPBI TEOMETPUUECKUX 3aKOHOMEPHOCTEN B OKPYIKAOIIEH IEHCTBUTEIBHOCTH U
IIPOU3BEICHUSAX UCKYCCTBA.
Boinycknuk nonyuum 603M03#CHOCHb HAYHUMbCA
I'eomempuueckue guzypo
- Onepuposamo NOHAMUAMU 2EOMEMPUYECKUX Puyp;
- U387IeKamMb, UHMEPNPEMUPOBAmMs U NPeobpa308bleamb UHDOPMAYUIO O 20MEMPUYECKUX



Queypax, npedcmasneHHyro Ha Yepmetcax;

- IpUMeHsAMb 2eoMempuyecKkue Gakxmol 01 peulenus 3a0ay, 8 Mmom Yucie, npeonoIacarouux
HeCKONILKO UWA208 peuleHUs,

- hopmynuposams 6 npocmenuux CIy4asx ceoUCmMea u NPUHaKu gueyp;

- 00KA3b16aAMb 2e0MempUiecKue YmeepHcOeHUs,

- gnademv CMAHOAPMHOU Klaccugpuxayuetl niocKux gueyp (mpeyeoibHUKos u
Uemuvlpexy20bHUKOB).

B nosceonesnoil srcuznu u npu uzyueHuu Opyeux npeomemos:

-UCNONIL306AMb CEOUCMBA 20MEMPULECKUX (hueyp 05 peuleHus 3a0ay npaKmuiecKko2o
xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.

Ommnowenusn

- Onepuposamov NOHAMUAMU. PABEHCMBO Puyp, pasHvle hucypbvl, PAGEHCMEO MPeyeOibHUKOS,
napanieibHOCMy NPAMbIX, NePREeHOUKVAAPHOCIb NPAMbIX, Yelbl MeXCOy NPAMbIMU, NePNeHOUKVIAD,
- Xapaxkmepuzo8ams 63auUMHOE PACNOJIONCEHUE NPSAMOU U OKPYICHOCIU, O8YX OKPYICHOCHIEIL.
B nosceonesnotl scusnu u npu uzyyeHuu Opyeux npeomemos:

- UCNONIL308aMb OMHOWEHUS OISl PeUeHUs 3a0a, B03HUKAIOWUX 8 PEAIbHOU JHCUSHUL.
H3mepenusa u eviuucnenun

- Onepuposamuv npedcmagneHusmu o OIuHe.

- hopmynuposams 3a0auu Ha 6bIYUCIEHUE OIUH U PeULamb UX.

B nosceonesnoil sicuznu u npu uzyueHuu Opyeux npeomemos:

- NPOBOOUMb BbIYUCLEHUSL HA MECTHOCMU

I'eomempuueckue nocmpoenus

- H3obpadxcamv ceomempuueckue pueypvl no meKcmogomy U CUMBOIbHOMY ORUCAHUIO,

- C80O0OHO ONEPUPOBAMb YEPMENCHLIMU UHCIMPYMEHMAMU 8 HECIONCHBIX CILYUASX,

- 8LINOJHAMb NOCMPOEHUS MPEY2OJbHUKOS, NPUMEHAMb OMOelbHblE MEMOObl NOCMPOEHUL
YUPKYIeM U IUHEUKOU U NPOBOOUMb NPOCHeliuiue UCCIeO08AHUS YUCLA PeULeHULL,

- U306padicams Munosvie NI0CKUue Queypsvl ¢ NOMOUBIO NPOCMEUUUX KOMNLIOMEPHBIX
UHCIPYMEHMO8.

B nosceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

- 8LINOJHAMb NPOCMeuUe NOCMPOEHUS HA MECIMHOCTU, HE0OX0OUMbLE 8 PeANlbHOU JHCUZHUL,
-0YeHUBAMmb pasmepsbl PEanlbHbIX 00BbEKMO8 OKPYHCAIOUWEe20 MUPA.

Hcemopusa mamemamuru

- Xapaxmepu3z06ambv 6K1a0 8blOAIOWUXCA MAMEMATNUKOS 8 PA3BUMUE 2eOMEMPUU U UHBIX
HayuHulX obaacmetl,

- HOHUMAMb poab ceomempuu 8 pazsumuu Poccuu.

Memoovt mamemamuxu

- Hcnonv3ys uzyueHuvie Memoobl, npo8oOUms 00KA3amenbCmeo, blNOIHAMb ONPOBEPHCEHUE,
- UCNONIBL308AMb 2COMEMPUYECKUE SHAHUS OISl ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKPYIcarouyell
OeticmeumenbHOCMU U NPOU3BEOCHUSIX UCKYCCMBA.

8 kimacce
Juunocmuoie:

«  (opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH,
o0yJaromuxcs K CaMOpPa3BUTHIO U CAaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIUHU K OOYUYEHUIO U
MO3HAHUIO, BBEIOOPY JanbHelIero oopasoBanusi Ha 6a3ze OPUEHTUPOBKU B MUpe mpodeccuit u
npodeccnoHaNbHbIX TPEANOYTEHUH, 0CO3HAHHOMY TOCTPOCHUIO HHIUBUYaTbHON
00pa3oBaTeNbHON TPAEKTOPHH C YIETOM YCTOMUMBBIX MO3HABATENBLHBIX HHTEPECOB;

*  (hopMupoBaHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKU;




(dbopMHpOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH U OOILEHUH, U COTPYIHHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIUMU ¥ MIAAIIUMU B 00pa30BaTeIbHOM, OOMIECTBEHHO TIOJIE3HOM,
yueOHO-HCCIIeI0BATEeNIbCKON, TBOPUECKON U APYTUX BHUIAX JIEATEIBHOCTH;

YMEHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOW U MUCbMEHHOU peyH,
MOHUMAThL CMBICJI ITOCTaBICHHOMN 3aaa4u, BBICTpaAUBATh apryMCHTALUIO, IIPUBOJUTH IIPUMCPBI
U KOHTPIPUMEPHI;

KPUTUYHOCTh MBIILJIECHUS, yMEHUE PACIIO3HABATh JJOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHMS,
OTJIMYATh THIIOTE3Y OT (PaKTa;

KpCaTHUBHOCTb MBIIIJICHUS, MHULIUATUBY, HAXOJYNBOCTb, AKTUBHOCTD IIPpHU PCHICHUN
reOMETPUYECKUX 3a]1a4;

yMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUYeCKON JesITeIbHOCTH;
CHOCOOHOCTH K IMOLIMOHAILHOMY BOCIIPUSATHIO MaTEMaTHUECKUX O0OBEKTOB, 3a/1a4, PeIICHUH,
pacCyXIEHHUI;
Memanpeomemnsuie:

PErYJIATUBHBIC YHUBCPCAJIBHBIC V‘Ie6HbIe JIEHCTBUA:

YMEHHE CaMOCTOSTENBHO INIAHUPOBATh AIbTEPHATUBHBIE IIyTH JOCTH)KEHUS LIETIEH,
OCO3HAHHO BBHIOMpATh Hanboee 3(h(HEeKTUBHBIE CIIOCOOBI PEHICHUS YIEOHBIX U
[I03HABATEJIbHBIX 33]1a4;

YMEHHUE OCYLIECTBIISITh KOHTPOJIb 110 pe3yJIbTaTy U coco0y AeHCTBUS Ha yPOBHE
IIPOM3BOJILHOTO BHUMAHHUS U BHOCUTh HEO0XO/IUMbIE KOPPEKTUBBI,

YMEHHE aJIeKBATHO OLIEHMBATh IPABUJILHOCTD UJIM OLIMOOYHOCTH BBIIOJIHEHUS y4eOHOI
3a7auu, e OOBbEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;
IIOHMMAaHHE CYIHOCTH aITOPUTMUYECKUX MPEANINCAHUN U YMEHHE I€HCTBOBATH B
COOTBETCTBHUH C IIPEIOKEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTaBUTh 1I€JIU, BBIOUPATh U CO3/1aBaTh aJIrOPUTMBI JUIsl PEIICHUS
Y4eOHBIX MAaTEeMaTHYECKUX MPOOIIeM;

YMEHHE IIaHUPOBATh U OCYLIECTBIIATH ACSITEIbHOCTD, HAIIPABJICHHYIO HA PEILICHUE 3a7a4
HCCIIEIOBATENBCKOTO XapaKTepa,

[I03HABaTENbHbIE YHUBEPCAIbHBIC YUeOHbIE ACWCTBHUSL:

OCO3HAHHOE BJIaJICHUE JIOTUYECKUMHU JIEHCTBUSMU OIpEAEICHUS IOHATUH, 00001IeH s,
YCTaHOBJICHHS aHAJIOTUH, KlTacCU()UKALMU Ha OCHOBE CaMOCTOSTEIbHOTO BEIOOpA OCHOBAaHUI
U KPUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBS3EH;

YMEHHE YCTaHaBJIUBATh IPUUYUHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKOE PACCYXKIECHUE,
yMO3aK/Ir04eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

YMEHHE c03/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA,
MOJIEJIN ¥ CXEMBbI JUIsl pellieHHsI yUeOHBIX U M03HaBaTeIbHbIX 337ay;

(dhopMUpOBaHKE U pa3BUTHE YUEOHOUM 1 OOIIETOIB30BATEIBCKON KOMIETEHTHOCTH B 00JIaCTH
MCIO0JIb30BaHUS MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (MKT-
KOMIIETEHTHOCTH);

(dbopMHpoBaHKE IEPBOHAYATILHBIX MTPECTABICHUH 00 HIeAX U O METO/IaX MaTEMAaTUKU KaK
YHUBEPCAJIHHOM SI3bIKE HAYKU U TEXHUKHU, CPEJCTBE MOJEIMPOBAHUS SABJIEHUN U MPOIIECCOB;
yYMEHHE BHJIETh MaTEMAaTUUYECKYIO 3a7jauy B KOHTEKCTE MPOOJIEMHOMN CUTYaI[MH B IPYTHX
JUCLUIUINHAX, B OKPYXKAIOIIEH KU3HU;

YMEHHUE HaXOJUTh B PA3TUYHBIX HCTOYHMKAX HHPOPMALIUIO, HEOOXOUMYIO JIJIsl peIeHUs
MaTeMaTHYeCKUX MpobJieM, U MPEACTaBIATh €€ B IOHATHON (opMe; MPUHUMATD pPellleHue B
YCIIOBUSIX HETIOJHON U U30bITOYHON, TOUHOW U BEPOSTHOCTHOM MH(pOpManuy;




YMCHUC IMOHUMATh U UCII0JIb30BATh MATCMATUYCCKUC CPCACTBA HATTIAAHOCTHU (pI/ICYHKI/I,
YEepTEXH, CXEMBI U JIp.) AJI WUTIOCTPALIMK, HHTEPIIPETALUN, apTyMEHTALUY;

YMEHHUE BBIIBUIaTh THIIOTE3bI IPU PEIICHUH YYEOHBIX 33/1a4 M HOHMMATh HEOOXOAUMOCTh HX
HPOBEPKHU;

YMCHHUC NPUMCHATL MHAYKTHUBHBIC U NCAYKTHBHBIC CII0COOBI paCCY)KHeHHﬁ, BUIACTH
PAa3JIMYHBIC CTPATCTHUU PCUICHUA 3aa4;

KOMMYHHKaTHBHBIC YHUBEPCAIbHbIC YICOHBIC ICHCTBHUS:

YMEHHE OPraHU30BBIBATH YYEOHOE COTPYAHUYECTBO i COBMECTHYIO JICSTEIBHOCTD C
YUYUTCIIEM U CBCPCTHUKAMU: OIIPCACIIATH LCIIN, PACIPCACIATD q)YHKHI/II/I " pOJIK YyHaCTHUKOB,
o01mue crocoOsl paboThI;

yMeHHE padoTaTh B TPYIIE: HAXOAUTH O0Iee PEIICHUE U pa3peniaTh KOHGIMKTHI HA OCHOBE
COTJIACOBAHUS MMO3UIUI H yY€Ta HHTEPECOB;

CIyIIaTh MapTHEPA;

(bopMyIHpOBaThH, APTYMEHTUPOBATH U OTCTANBATh CBOE MHEHUE;

Ilpeomemnmnnie 00pazoeamenvubvle pe3yibmamol:

I'eomerpuuyeckue purypsi
BbInyCKHUK HAy4YUTCH:

MOJI30BATHCA S3BIKOM T€OMETPHUH JJI ONMCAHUS MTPEAMETOB OKPYKAIOIIET0 MUPA U UX
B3aMMHOTI'O PaCIOJIOKECHUS;

pacrno3HaBaTh U H300pa)kaTh HA YEPTEkKaX U PUCYHKAX T€OMETPUUECKUE (PUTYPBI U X
KOH(UTypanuu;

HAXOJUTh 3HAUYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp M UX OTHOIICHUS, TPAAYCHYIO MEPY
yrioB oT 0 1o 180°, mpumensisi onpeaeneHus, CBOMCTBA U MPU3HAKU (PUTYP U UX IEMEHTOB,
oTHOIICHUS (HUTYyp (PaBEHCTBO, MOI00HE, CAMMETPHUN );

OIIEPUPOBATH C HAYAIBHBIMH MOHATHUSIMHU TPUTOHOMETPUH U BBIIIOJHATH YJIEMECHTAPHBIE
oreparuy HaJ GyHKIUSIMH YTIIOB;

peliaTh 3aa4n Ha J0Ka3aTeIbCTBO, OMHUPAsCh HA H3y4YEHHBIE CBOICTBA (PUTyp M OTHOIICHUN
MEXIy HUMH

peunaTh HECIOXKHBIE 33Ja4H Ha TIOCTPOCHHE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI TOCTPOEHUS €
TTOMOIIIBIO ITUPKYJIS U TUHEUKHU;

Buvinycknuk noayuum 603moiicHocmp:

081a0emb Memooamu peuleHus 3a0a4 Ha 8bIYUCIEeHUS U 00KA3amMenlbCmea: Memooom
noooous;

npuobpecmu onvim NpUMeHeHUsl aneedpauiecKko20 U mpueoHOMempuiecKko2o annapama npu
PpeueHuy 2eoMempulecKux 3a0ad,

081ademsv MpAOUYUOHHOU CXeMOUl peuleHUs 3a0ay Ha NOCMPOeHUe ¢ NOMOWbIO YUPKYIS U
JIUHEUKU. aHAIU3, NOCMPOeHUe, 00KA3amealbCmeo U UCCIe008aHUe;

HAyyumcs peuams 3a0a4i Ha NOCMpoeHue Memooom 2eOMempuieckux mecm modex u
MemoooM HOO0OUSL,

npuobpecmu onvim Uccie008aHUs COUCME NIAHUMEMPUYECKUX PuUSyp ¢ NOMOUBIO
KOMNbIOMEPHBIX NPOCPAMM.

HN3mepeHue reoMeTpuvecKuX BeJIUYHH

BbInycKHUK HAYYHTCS:

MCIOJIb30BaTh CBOMCTBA U3MEPEHUs AJINH, IUIOMIAACH U YIIIOB MPHU PEIICHUH 3a/1a4 Ha
HaXO0XJICHUE JJIMHBI OTPe3Ka, UTHHBI OKPY>KHOCTH, JUTMHBI IYyTH OKPYKHOCTH, TPalyCHON
MEpHI YTJIa;

BBIYHCIIATE JUTUHBI IMHEWHBIX JIEMEHTOB (PUTYP U UX YIJIBI, HCIIONB3YsI (POPMYITBI JITHHBI
OKPY>KHOCTH U JUTMHBI JTYTH OKPYKHOCTH, (POpMYIIBI TUTOIAACH Guryp;



BBIUUCIIATH IJIOIIAU TPEYrOJIbHUKOB, MIPIMOYTOJIbHUKOB, apaiieIorpaMMOB, Tpaneluii;
BBIUUCIIATH AJIMHY OKPYKHOCTH, JUIMHY 1YTH OKPYKHOCTH;

pelaTh 3a/1a4ud Ha JOKa3aTeIbCTBO C UCTIOIb30BAHNUEM (POPMYII AITUHBI OKPYKHOCTH U
JUTMHBI IYTU OKPY>KHOCTH, (hopMyn mtomaneit Gpuryp;

pelaTh NpaKTUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKJECHUEM I€OMETPUUECKUX BEIUUNH
(ucnonb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA).

Boinycknuk nonyuum 603Mox3cHOCHb:

BbIUUCTAMD NAOWAOU PUSYD, COCIABNIEHHBIX U3 08YX UTU DOJIee NPAMOY20IbHUKOS,
napannenocpammos, mpey2oibHUKos,

Kpyea u cekmopa,

BLIYUCTAMb NAOUWAOU MHO20Y20IbHUKOS, UCNONb3YS OMHOULEHUS PABHOBENUKOCU U
PABHOCOCMABNIEHHOCTU,

npuobpecmu onvim NpUMeHeHUsl aneedpauiecKko20 U mpusoHOMempuiecKko2o annapama npu
peutenuu

3a0ay Ha GvluUCTIeHUe NIouadel MHO20Y20/IbHUKO8

9 kjaacc
JInyHOCTHBIE:

c(hOPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHS K Y4YEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH,
00yJaromuXxcsi K CAaMOPa3BUTHIO U caMO0Opa30BaHUIO HA OCHOBE MOTHBAIIUU K OOYUYCHHIO H
10 3HaHMIO, BEIOOPY AalibHElIIero 0opa3oBaHus Ha 0a3e OPUESHTHPOBKU B MUpe mpodeccuii u
mpoecCHOHANBHBIX ~ MPEIIOYTEHUH, OCO3HAHHOMY  IIOCTPOSHUIO  WHIWBUIYAIBHON
00pa3oBaTeNbHON TPACKTOPUU C YIETOM YCTOMYUBBIX MTO3HABATEIILHBIX HHTEPECOB;
c(OPMUPOBAHHOCTh IIEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHUKHY;

c(hOpMUPOBAHHOCTh KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHHYECTBE CO
CBEPCTHUKAMH, CTAPIIMMH W MIIAJIIAMHA, B 0Opa30BaTEIbHON, OOIIECTBEHHO MOJIC3HOM,
y4e0HO-UCCIIeIOBATENLCKOM, TBOPUECKON U IPYTUX BUJAX JAESITENbHOCTH;

YMEHHE SCHO, TOYHO, TPaMOTHO H3JlaraTb CBOM MBICTU B YCTHOHW W THUCHBMEHHOW peuu,
MMOHUMATh CMBICII TOCTABIIEHHOM 33/1a4y, BRICTPANBATh ApryMEHTAIIUIO, IPUBOAUTH MPUMEPHI
Y KOHTPIIPHUMEPHI;

MIPEJICTABICHHE O MaTeMaTHIeCKON Hayke Kak chepe 4eIoBeYeCKOM eI TeIIbHOCTH, 00 dTarax
e€ pa3BUTHS, O €€ 3HAYMMOCTH JJIs Pa3BUTHUS [IUBUIIH3AIINH;

KPUTHYHOCTH MBIIIUICHUSI, YMEHHE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTIIUYATh THIOTE3Y OT (PaKTa;

KpEaTUBHOCTb MBIIUICHNUS, WHHUIMATHBA, HAXOJYUBOCTb, AaKTUBHOCTh TMPH PEIICHUU
anredpandecKux 3a1ad;

YMEHHE KOHTPOJIUPOBATH MPOIECC U PE3yIbTaT YIeOHOH MaTeMaTHIeCKOU NesTeIbHOCTH,
CIOCOOHOCTH K YMOIIMOHAILHOMY BOCIIPUATHIO MaTEMaTHYECKHX 00BEKTOB, 3a/1a4, PelIeHHH,
pacCyKIeHHM.

MeranpeamerHsie:

YMEHHE CaMOCTOSITEIILHO TUTAHUPOBATH AJIbTEPHATUBHBIC ITyTH TOCTHIKECHUS 11EJIeH, OCO3HAHHO
BBIOMpaTh Hanbosiee 23 GEKTUBHBIE CIOCOOBI PEIIeHUs yUeOHBIX U MO3HABATENILHBIX 33/1aY;
YMEHHE OCYIIECTBISITH KOHTPOIb MO Pe3ylbTaTy M TO CIOCO0y NeHCTBUS Ha ypOBHE
MIPOU3BOJIFHOTO BHUMAHUS U BHOCUTh HEOOX0IUMbIE KOPPEKTHBHI;

YMEHHE aJICKBATHO OIICHHWBATh MPAaBUIBLHOCTh WM OIIMOOYHOCTH BBIMIOJIHEHHUS Y4eOHOI
3a/1a4d, e€ 00BEKTUBHYIO TPYTHOCTh M COOCTBEHHBIC BOZMOYKHOCTH €€ PEIICHUS;



OCO3HAHHOE BIAJICHHE JIOTHUYECKUMH JCHCTBUSIMH ONpPEICICHUsS MOHATHM, 0000uIeHMS,
YCTaHOBJICHUS aHAJIOTUM, KJIacCU(UKALIUK Ha OCHOBE CAMOCTOSATEIHHOIO BBIOOpAa OCHOBAHUM
U KpUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBS3EH;

YMEHHE YCTAHABJIMBATH IPUYUHHO-CIIECTBEHHbBIE CBS3H; CTPOUTD JIOTUYECKOE PACCYKIECHUE,
YMO3aK/Iro4eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 AaHAJIOTUH) U BHIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHATH U MPeoOpa3OBbIBaTh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA,
MOJIETIN M CXEMBI IS PellleHusl y4eOHbIX U MTO3HABATENIbHBIX 33/1aY;

YMEHHE OpPraHU30BbIBATH YUEOHOE COTPYAHUUYECTBO U COBMECTHYIO IESATEILHOCTh C yUUTENIEM
U CBEPCTHHKAMU: OIPENENATh IIeNH, pacrpenelieHne (QYyHKIMA W pojiell y4acTHHKOB,
B3aUMOJICHCTBUE W 00IIKe CcrocoObl pabOThl, YMEHHE padoTaTh B TPYIIE: HAXOAUTh O0IIee
peleHre U pa3pemiath KOHPIUKTH Ha OCHOBE COTJIACOBAHMSA MO3UIMHA U y4ETa HHTEPECOB;
clymath naptuépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;
chOpMUPOBAHHOCTh y4eOHONM U OOILIEMOIb30BATEIBCKOW KOMIIETEHTHOCTH B 00JIACTH
KCIMOJIb30BAHUS HH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHI1 (UKT-
KOMIIETEHTHOCTH);

IepBOHAYaJIbHbIE NPEACTABICHUS 00 UIEAX U O METOaX MAaTEMATUKU KaK 00 YHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJIEIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

YMEHHE BHJETh MATEMaTHUYECKYyI0 3a7ady B KOHTEKCTE MpPOOJIEMHOW CHTyallud B APYTHX
JTUCIUIUINHAX, B OKPYXKAIOIIeH KU3HU;

YMEHHE HaXOJUTh B Pa3NUYHBIX HCTOYHHMKAX HH(OpPMALHIO, HEOOXOAUMYIO UIsl peuIeHUs
MaTeMaTHYeCKUX MpoOsieM, U MPEACTaBIATh €€ B MOHATHOW (opMe; MPUHUMAThH PEIICHUE B
YCIIOBHSIX HETIOJIHOW M M30BITOYHOM, TOYHOH U BEPOSITHOCTHON MH(pOpMAIIHH;

YMEHHE IOHUMaTb M HCIOJb30BaTh MAaTEMaTUUYECKUE CPEJCTBA HAIVISIAHOCTH (PUCYHKH,
YepTEeXH, CXEMbI U JIp.) AJI WUTIOCTPAIMH, HHTEPIIPETAlUU, apTyMEHTAIUY;

YMEHHE BBIBUTATh TUIIOTE3BI TP PEUICHUH YYeOHBIX 3a/1a4 ¥ TOHUMAaTh HEOOXOUMOCTh UX
MIPOBEPKH;

YMEHHE TPUMEHATh HMHIYKTUBHBIE M JEAYKTUBHBIE CIIOCOOBI pacCyKICHHH, BHUICTbH
pa3IMyYHbIE CTPATETUH PELICHMS 3a/1a4;

[IOHMMAaHUE CYIIHOCTH aITOPUTMUYECKUX NPEINUCAaHUM U yMEHHE JEWCTBOBaTh B
COOTBETCTBHH C MPEAJI0KEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUTh 1LI€JH, BHIOMPATh M CO3/1aBaTh AJITOPUTMBI JJIs PELIECHUs
y4eOHBIX MaTEMAaTUYECKUX MPOOIIEM;

YMEHHE IUIAHUPOBATHh M OCYLIECTBIATH AESITEIbHOCTb, HANPABICHHYIO Ha peElIeHUE 3a/ad
HCCIIEA0BATENIbCKOTO XapaKTepa.

IIpeamerHsbIe:

BekTopsl

BbInyCKHUK HAy4YUTCH:

0003HayaTh U U300paxaTb BEKTOPHI,

n300paxaTb BEKTOP, PaBHBIM JaHHOMY,

CTPOUTH BEKTOpP, PAaBHBII CyMME JBYX BEKTOpPOB, HCIOJIb3ys IpPaBUJIA TPEYTrOJIbHUKA,
napaiesorpaMMa, GopMyJInpoBaTh 3aKOHbI CIOKEHHUS,

CTPOUTH CYMMY HECKOJIBKHX BEKTOPOB, UCIOJIb3Ys IPABUIIO MHOTOYTIOJIbHHKA,

CTPOUTH BEKTOP, PABHBII Pa3HOCTH JIBYX BEKTOPOB, IBYMsI CITIOCOOaMHU.

peuiatb reOMETpPUYECKUE 3aJauyd HCIIOIb30BAHUE AITOPUTMa BBIPAXKEHUS 4Yepe3 JaHHBIE
BEKTOPBI, UCIOJIb3Ys IIPAaBUJIA CIIOKEHUS, BHIYUTAHUSA U YMHOXKXEHHUS BEKTOPA HA YUCIIO.
peuaTs IpoCTENIINe TEOMETPUYECKUE 3a/1a4H, ONIUPAsACh HA U3YUYEHHbBIE CBOMCTBA BEKTOPOB;
HaxOJUTh CPEIHIO0 JINHUIO TPAIICLIUHU 10 33JaHHBIM OCHOBAHUSM.

B noBcexHeBHOM KU3HU U NIPH U3YyYEHHUU APYIUX NPeIMETOB:



UCIOJIb30BAaTh BEKTOPHI JUIsl PELICHHs MPOCTEHIIMX 3aJad Ha OIpPEIEICHHE CKOPOCTH
OTHOCHUTEJIHOTO JIBUYKEHUS.

Buvinycknuk nosyuum 603m0iCcHOCHb

061a0emb 6eKMOPHBIM MeMOOOM OJisl peuleHUs 3a0ay Ha 8blYUCTeHUe U OOKA3AMETbCMBO;
npubpecmu onvim EbINOJHEHUS NPOEKMO8 NPUOOPeCmU ONbIM 8bINOIHEHUS NPOEKMO8.
MeToa KOOpPAUHAT

BbINyCKHUK HAYYUTCS:

OIepupoBaTh Ha 0A30BOM YPOBHE HNOHATUSAMH: KOOPAUHATHI BEKTOPA, KOOPAUHATHI CyMMBbI U
Pa3HOCTH BEKTOPOB, IIPOU3BEIECHUS BEKTOPA HA YHUCIIO;

BBIUUCIIATh KOOPAMHATHI BEKTOPA, KOOPJAUHATHI CyMMBbl U Pa3HOCTH BEKTOPOB, KOOPAMHATHI
IIPOU3BEACHUS BEKTOPA Ha YHCJIO;

BBIUUCIIATH YIOJ MEKIY BEKTOPaMH,

BBIUUCIIAThH CKAJISIPHOE ITPOU3BEACHUE BEKTOPOB;

BBIYHCIIATH PACCTOSHHUE MEXKY TOYKAMU 110 U3BECTHBIM KOOPAMHATAM,

BBIUUCIIATH KOOPAUHATHI CEPEIUHBI OTPE3Ka;

COCTaBJISITh ypPaBHEHUE OKPY)KHOCTH, 3HAasi KOOPAMHATHI LIEHTpAa M TOYKU OKPYKHOCTH,
COCTaBJISITh YpaBHEHHE MPSAMOM 110 KOOPAUHATAM JIBYX €€ TOUEK;

pelars npocTeiine 3aJaud METoI0M KOOpIMHAT

Boinycknuk nonyuum 603M03#cHOCHb:

0671a0emb KOOPOUHAMHBIM MEMOOOM peuleHuUs 3a0ay Ha 8blYUCIeHUe U 00KA3ameNbCmeo,
npuobpecmu onvlm UCNOIb308AHUL KOMNBIOMEPHBIX NPOSPAMM OJIsl AHAU3A YACTIHBIX CIYYaes
83AUMHO20 PACNONOACEHUS OKPYICHOCENU U NPAMbIX,

npuodpecmu Onvlm 8bINOIHEHUsL NPOEKMO8.

CooTHOIIEHUsI MEKAY CTOPOHAMM H YIVIAMHU TpeyroJbHuka. CKajJasipHOe NPOM3BeACHHE
BEKTOpPOB

BbInyCKHUK HAay4YUTCH:

OIlepUpOBATH Ha 6a30BOM YpOBHE MOHATUSAMU: CUHYCA, KOCUHYCA M TaHT€HCa YIJIOB,
MIPUMEHSTh OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO IIPU PELICHUU 33/1a4 Ha HaX0XKJIEHUE
OJTHOW TPUTOHOMETPUYECKOH (PyHKIMH Yepe3 APYrylo;

n300pakaTh YroJl MEXy BEKTOpaMH, BEIYUCIAThH CKaJIIPHOE MTPOU3BEICHUE BEKTOPOB;
HaXOJUTh YIJIbl MEXAY BEKTOpPAMH, HUCHOJB3YysS (OpMYINy CKaJISIPHOIO TNPOU3BEIACHHUS B
KOOpJAUHATAaXx;

IPUMEHSATh TEOPEMY CHHYCOB, TEOpPEMY KOCHHYCOB, MPHUMEHATh (GOpMYyNy IUIOMAaAN
TPEYrOJIbHUKA;

pelare NpocTeMIINE 3aJa4ul Ha HAX0KJIEHUE CTOPOH U YIJIOB IPOU3BOJIBHOTO TPEYTOJILHUKA.
B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX PEIMETOB:

WCIIOJIb30BaTh BEKTOPHI JIJIsl pELICHMS 33/1a4 Ha IBUKEHHUE U JEHCTBHE CUIT

Buvinycknuk nosiyuum 603mo0icHOCHb:

BbIUUCTIAMY NAOWAOU PULYD, COCIMABNEHHBIX U3 08YX U DONIee NPAMOY20IbHUKOS,
napanneiozcpammos, mpeyeoibHuUKos, Kpy2a u cekmopa,

8bIUUCTIAMD NAOWAOU MHO20Y20IbHUKOS, UCHOIb3YS OMHOWEHUS PAGHOBETUKOCMU U
PABHOCOCMABIEHHOCTNU,

NPUMEHAMb al2eOpauyecKull U mpueoHOMempuiecKuil Mamepuai npu pewenuy 3a0ay Ha
8blUlUCTIEHUE NIOWAOEl MHO20Y20IbHUKOG,

npuodpecmu Onvlm npUMeHeHUs aneeopauyecKko20 U mpueoHOMempuUyecKko20 annapama npu
PpeleHuu 2eoMempudecKux 3a0ay

JITHHA OKPYKHOCTH M IUIOIIAAb KpPyra

BbInyCKHUK Hay4YuTCH:

OIICpHUPOBATH HA 0azoBOoM YPOBHC MOHATHAMUA NPABUJIIBHOT'O MHOT'OYT'OJIbHHKA,



MPUMEHSTH (POPMYITY Ui BEIYUCICHUS YIJla IPaBUIBHOTO N-yrojibHUKA.

IPUMEHSATH (POPMYJIIBI TUIOIIAAH, CTOPOHBI IPABUIIBHOTO MHOTOYTOJIFHUKA, pajnyca
BIIMCAHHOW U OMMCAHHOMN OKPY>KHOCTH,

MPUMEHSTH (POPMYJIBI JJIMHBI OKPYKHOCTHU, IYTH OKPYKHOCTH, TUIOIIAIU KPyra U KpyroBOro
CEeKTopa.

UCIIOJIb30BaTh CBOMCTBA U3MEpPEHUs JJIMH, YIJIOB MPU PELICHUH 33/1a4 Ha HAXOXKICHHUE JIMHbI
OTpe3Ka, I'paJyCHOM Mephl yIia;

BBIUUCIIATH IUIONIA/IA TPEYTOJIbHUKOB, MPSIMOYTOJILHUKOB, TPAIEIHiA, KPYTOB M CEKTOPOB;
BBIUUCIIATH AJTUHY OKPYKHOCTH M JUTUHY 1YTU OKPYKHOCTH;

BBIYUCIIATH AJTUHBI JMHEWHBIX 2JIEMEHTOB (PUTYP U UX YTJIbl, UCIIOIB3YS U3yUEHHBIC
hopmyIbI.

B moBceHEBHOM KU3HU U NIPU H3YYSHUH JIPYTUX MTPESIMETOB:

pemaTh MPaKTHYECKUE 3a]]a4H, CBI3aHHbIE C HAXOXKJACHUEM F€OMETPUUYECKUX BETUYMH.
Boinycknuk nonyuum 603Mox3cHOCHb:

8bI600UMb POPMYNY O 8bIMUCIEHUS Yelld NPABUTLHO20 N-Y20NbHUKA U NPUMEHAMb ee 8
npoyecce peuieHus 3a0ad,

npogooums doxkazameibcmea meopem o ¢hopmyne NAOWAoU, CMOPOHBL NPABUTLHO20
MHO20Y20/IbHUKA, PAOUYCa 6NUCAHHOU U ONUCAHHOU OKPYICHOCMU U CIe0CMEULL U3 meopem U
NPUMEHAMb UX NPU peueHul 3a0ad,
pewams 3a0auu Ha OOKA3AMENTbCME0 C UCHONb308AHUEM (OPMYI ONUHBL OKPYICHOCHU U
ONIUHBL QYU OKPYAHCHOCIU, popmyn niowadel huzyp.

JABukeHust

BbInyCKHUK HAay4YUTCH:

OIepupoBaTh Ha 0230BOM YPOBHE MOHITHIMH OTOOPa)KEHUS TUIOCKOCTH Ha ce0s U JABMKEHUS,
omnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHSIMH OCEBOM U LEHTPAIHHOM CHUMMETPHH,
NapajuiesIbHOTO MepeHoca, I0BOPOTa,

pacro3HaBaTh BUJIbI JIBIDKSHUH,

BBITIOJIHATh TIOCTPOCHUE JBW)KCHUH C TIOMOIIBIO LHPKYJIS W JIMHEHKH, OCYIIECTBIISATH
npeobpazoBanue Guryp,

pacrno3HaBaTh IO YepTeXkaM, OCYIIECTBIATh MPpeoOpa3oBaHus QUIyp C MOMOIIBIO OCEBOM U
[EHTPATBHOW CUMMETPUH, TTAPaJLIETHLHOTO MEPEHOCca 1 MMOBOPOTA.

Buinycknuk nonyuum 603mMoxcHOCHb:

NPUMEHAMb CBOUCMBA OBUNCEHUS NPU peuleHUU 3a0a,

NPUMEHAMb NOHAMUA: 0Ce8as U YEHMPAIbHAsS CUMMempuUs, NapailelbHblli NepeHoc U
nosopom 6 peweHuu 3a0ay

HauanbHble cBelIeHUs U3 CTepeOMeTPUH

BbInycKHUK HAYYHTCSI:

pacrno3HaBaThb Ha YepTeXkaX, PUCYHKax, MOJENISIX U B OKpYXKalolleM MHpE IUIOCKHE U
MPOCTPAHCTBEHHBIE TEOMETPUUYECKHE (DUTYPHI,

pacrio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOIBHOTO TapalIeleuIie a, IPaBUIBHON TUPaMUJIbI,
WIMHAPA U KOHYCAa,

OTIPENIeNIATH 1O JIMHEHHBIM pa3MepaM pa3BEPTKH UTYPHI TMHEHHBIE pa3Mephl caMoil (GUTYpBI
1 Ha000poT;

BBIYUCTIATH 00BEM MPSMOYTOIHHOTO MapalieNenune/a.

Boinycknuk nonyuum 603mMo04cHOCHIb:

8bLIUUCTAML  00BLEMBL  NPOCMPAHCINGEHHBIX 2COMEeMPUYECKUX Queyp, COCMABIEHHbIX U3
NPAMOY20/IbHbIX NAPALLENeNUNeo0s;
yenyoumso u paseums npedcmasieHus 0 NPOCMpPaHCMEEHHbIX 2eOMEMPUUECKUX PUsypax;
NPUMeHAMb NOHAMUE PA3GEPMKU O/ BbINOTHEHUS NPAKMUYECKUX PACUEMO8.

00 akcuomax reomMeTpum



Boinycknuk nonyuum 603moxcHOCHb:

* Tlonyuums 6Gonee 2nybokoe npedcmagienue O cucmeme aKCUOM NIAHUMEMPUU U
AKCUOMAMUYECKOM Memooe
IToBTOpEeHHE Kypca NIIAHUMETPHHU
BbpInyCKHUK HAy4YUTCH:

* INPUMEHATH NPU PEIICHUM 337a4 OCHOBHBIC COOTHOLIEHUS MEXKJY CTOPOHAMU M YINIAMH
IIPSIMOYTOJIBHOTO ¥ IIPOM3BOJIBHOTO TPEYTOJIBHUKA,

*  IPUMEHATH (HOPMYJIbI IUIOIAAN TPEYTOJIbHHKA.

* pelarh TPEYrOJbHHUKHU C IIOMOLIBIO TEOPEM CUHYCOB U KOCHHYCOB,

* NPUMEHATH IPU3HAKU PABEHCTBA TPEYIOJbHUKOB IIPU PELICHUU T€OMETPUYECKUX 3a/1a4,

*  IPUMEHSATH IPU3HAKH [10]100US TPEYTOJILHUKOB IIPU PEIIEHUN F€OMETPUYECKUX 3a/1a4,

*  OIpPEIENATh BUJBI YETBIPEXYTOJIBHUKOB U X CBOWCTBA,

*  UCHOJB30BaTh (GOPMYIIBI IIOLIaIeH PUTYp JUIS HAXOXKICHHS UX TUIOIIAH,

* BBIIOJHATH 4YEPTEX IO YCIOBUIO 33aJaud, pelarb NpPOCTEUINIME 3aJayd [0 TeMe
«HeThIpexyroJbHUKN»

* HCIOJIb30BaThb CBOMCTBO CTOPOH YETBIPEXYI'OJBbHHMKA, OIMCAHHOTO OKOJIO OKPY’KHOCTH;
CBOMCTBO YIVIOB BIIMCAHHOI'O YETBHIPEXYTOJIbHUKA IIPU PEILICHUN 3a/1a4,

*  UCTOJB30BaTh (YOPMYJIBI JUTMHBI OKPY)KHOCTH U JIYTH, IJIOMIAU KPYTa U CEKTOpa MpH PEIICHUN
3azad4,

* pemarb IeOMETPUYECKHE 3aJaud, ONMpPAasCh Ha CBOMCTBA KacaTEJIBHBIX K OKPYXHOCTH,
IIPUMEHSIS IOTIOJIHUTENIbHBIE IIOCTPOCHUS, alredpandyeckKuil 1 TPUrOHOMETPUYECKU anmnapar,

*  [POBOJUTH ONlEpaALUU HaJl BEKTOPAMH, BEIYUCIIATH JUIMHY U KOOPAUHATBI BEKTOPA, YTOJl MEXAY
BEKTOPAMH,

* pacrno3HaBaTh YPaBHEHHs OKPYXHOCTEH U NMPSAMOH, yMETb UX UCIOJIb30BaTh,

* UCNOJb30BaTh MPHUOOPETEHHbIE 3HAHUSA W YMEHUS B IPAKTUYECKOH JEATENIbHOCTH JUIs
pELIeHNs IPAKTUYECKUX 3a]a4, CBA3aHHBIX C HAX0XKICHUEM T€OMETPUUECKUX BEIINYUH

Coaepxanune nporpamMmsl
7 knace

HavyaabHble reoMmerpudeckne ceegeHus (11uacos)

[Ipocreiiue reomerpuueckue GUrypsl: npsimasi, TOUKa, OTPE30K, Jiyd, yroi. [lonstue
paBeHcTBa reomeTpudeckux Guryp. CpaBHeHHE OTPE3KOB U YIIIOB. MI3MepeHue oTpe3KoB, AJIMHA
otpeska. M3Mepenue yriioB, rpaaycHast Mepa yria. CMeXHbIE U BEpTUKaJIbHbIE YIIbI, UX CBOMCTBA.
IlepnieH qUKyIIApHBIE NIPAMBIE.

OcHOBHasl 11€7Ib — CUCTEMATU3UPOBATh 3HAHUS YUAIIUXCSl O MPOCTEHIINX reOMETPUUECKHUX
¢urypax u ux CBOMCTBAxX; BBECTU OHATUE PaBEHCTBA QUTYP.

B naHHOI TeMe BBOAATCS OCHOBHBIE T€OMETPUUYECKUE TTOHATHUS U CBOMCTBA IPOCTEUILINX
reoMeTpUUYECKUX (PUryp Ha OCHOBE HAMISAHBIX PEACTABICHUH, yUaluxcs MyTeM 00001eHus
OYEBH/IHBIX WM U3BECTHBIX U3 Kypca MareMaThku 1-6 kinaccoB reomerpudeckux ¢axtos. [Tonstue
aKCHOMBI Ha Ha4aJIbHOM 3Tarie 00y4eHHs He BBOAUTCS, U CAMH aKCUOMBI HE (POPMYIIMPYIOTCS B
saBHOM Buje. HeoOxoaumble NCXOHBIE TOJIOKEHMSI, HA OCHOBE KOTOPBIX U3y4arOTCsl CBOWCTBA
reoMeTpuyecKux (puryp, IpuBOIATCS B onucareabHol Gopme. [IpHHIMITHATEHEIM MOMEHTOM
JAaHHOW TEMBbI SIBJISIETCS BBEICHUE TIOHATHS PaBEHCTBA FEOMETPUUYECKUX (GUTYp HA OCHOBE
HaITISIIHOTO MOHATHUS HallokeHus. ONpeieIeHHOE BHUMAHUE JI0JKHO YAEIATHCS IPAKTUUECKUM
MIPUIOKEHUSAM T€OMETPUUECKUX OHATHIH.

2. Tpeyronbuukmu (17 yacos)

Tpeyronbnuk. ITpu3Haku paBeHCTBa TpeyroabHUKOB. [leprieHauKkynsap k npssMoi. Mennansl,
OMCCEKTPUCHI U BBICOTHI TPEYrOJIbHUKA. PaBHOOEAPEHHBII TPEYroabHUK U €ro CBOWCTBA. 3aJa4H Ha
ITIOCTPOECHUE C IMIOMOIIBIO TUPKYIS U JINHEUKH.



OcHoBHasl 11e7Thb — BBECTH MOHATHE TEOPEMBI; BEIpa0OTaTh YMEHHE JTIOKA3bIBATh PABEHCTBO
TPEYroJbHUKOB C TOMOIIBIO U3yYEHHBIX IIPU3HAKOB; BBECTH HOBBIN KJIACC 33]1a4 — HA MIOCTPOEHUE C
MOMOILBIO [IUPKYIIS U TUHEUKH.

[Tpu3Haky paBeHCTBA TPEYTOJBLHUKOB SIBISIOTCS OCHOBHBIM Pa0OYUM arraparoM BCEro Kypca
reomeTpuu. JlokazarenbCcTBO OOJIBILIEH YaCTH TEOPEM Kypca U TAKXKE pelIeHHe MHOTHX 3a7a4y
MIPUBOAMTCS 110 CIEAYIOIIECH cXeMe: MOUCK PaBHBIX TPEYrOJIbHUKOB — 00OCHOBAaHKE UX PABEHCTBA C
IIOMOILBIO KAKOT'0-TO IIPU3HAKA — CIIEACTBUS, BBITCKAIOIINE U3 PABEHCTBA TPEYTOJIBbHUKOB.
[IpuMeHeHne PU3HAKOB PABEHCTBA TPEYTOJbHUKOB IIPU PELIEHUH 3a/1a4 Ja€T BO3MOXKHOCTh
IIOCTEIIEHHO HAKaIlJIMBaTh OIBIT IIPOBEIECHU JOKA3aTeIbHbIX paccyxacHui. Ha HayansHOM dTare
W3YyYEHHUS U IPUMEHEHUs IPU3HAKOB PABEHCTBA TPEYTrOJbLHUKOB 11€7I€CO00pa3HO UCTIOIb30BATh
3a/1a4¥ C TOTOBBIMH YEpPTEKAMM.

3. lapasuiesibHble mpsiMbie (13 yacoB)

[Ipu3Haku napamienbHOCTH NPSMBIX. AKCHOMA NapaJieabHbIX NpsAMbIX. CBOMCTBA MapaliieIbHbIX
MPSAMBIX.

OcHOBHas L1€7Tb — BBECTH OJJHO M3 BAXXHEUIITUX MOHATUN — IMOHATHE MMAPAICIbHBIX MPSIMBbIX;
JaTh MIEpPBOE MpeACTaBIeHHE 00 aKCHOMaxX U aKCHOMAaTHYECKOM METOJIe B TEOMETPUU; BBECTU
aKCUOMY IapajlyIeIbHbBIX MPSMBIX.

[Tpu3Haky u cBOWCTBA MapauUIETbHBIX MPSAMBIX, CBS3aHHBIE C YIIIaMU, 00pa30BaHHBIMU MIPU
MEePECEYCHUH JBYX MPSAMBIX CEKYIIEeH (HaKpECT JIeKAITUMHU, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMHU ),
IIMPOKO UCTOJIB3YIOTCS B IabHEHIIIEM IPU N3YUYE€HUHU YEThIPEXyTroJbHUKOB, TOJOOHBIX
TPEYroJbHUKOB, IIPU PELICHUH 33/1a4, 4 TAKXKE B KypCe CTEPEOMETPHH.

4. CoOTHOLIEHNS MEK1Y CTOPOHAMHM M yIJIaMHU TPeyrojbHuka (18 yacos)

Cymma yriioB TpeyrojabHuka. COOTHOLLIEHUE MEXKIY CTOPOHAMU U YITIaMH TPEYTroJIbHUKA.
HepaBenctBo TpeyronbHuka. [IpsMoyronbHble TPEYyroJbHUKY, X CBOMCTBA U IPU3HAKU PABEHCTBA.
Paccrosinue ot Touku 10 npsmoi. PaccrosHue mexay napauieabHbIMU IpsiMbeIMu. [locTpoenue
TPEYroJbHUKA 110 TPEM IJIEMEHTAM.

B nanno# TeMe T0Ka3bIBa€TCs OJJHA U3 BAXKHEUIINX TEOPEM I'€OMETPUU — TEOPEMA O CYMME
yIIIOB TpeyroibHuKa. OHa MO3BOJIAET AaTh KIACCU(PHUKAIUIO TPEYTrOJILHUKOB IO YIJIaM
(OCTpOYTOIBHBIN, MPAMOYTOIBHBIN, TYTIOYTOJIBHBIN), @ TAKKE YCTAHOBUTh HEKOTOPHIE CBOMCTBA U
MIPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TonsiTHe paccTOSHUS MKy apalIeIbHBIMU MPSMBIMUA BBOJAUTCS Ha OCHOBE JOKa3aHHON
MPEABAPUTEIIHHO TEOPEMBI O TOM, YTO BCE TOUKH KaXJIOW U3 IBYX MMAPAJUICIbHBIX MPAMBIX
paBHOYAAJIEHBI OT APYroil MpsMOil. DTO MOHATHE UTPAET BaXKHYIO POJIb, B YACTHOCTH UCIIOJB3YETCS B
3a/1a4ax Ha MOCTPOCHHUE.

[Ipu pemreHnn 3aaa4 Ha MOCTPOEHUE B 7 KIIACCE CIEAYET OIPAHUYUATHCS TOJIBKO BBIITOJIHEHUEM U
OIMMHMCAaHUEM MOCTPOEHHS HCKOMOU (UTYpBI. B OTIENbHBIX CIydasiX MOKHO IMPOBECTH YCTHO aHAIIU3 U
JOKa3aTeIbCTBO, a AIEMEHTBI UCCIIEA0BAHNS TOJKHBI IIPUCYTCTBOBATH JIMIIB TOTAA, KOTAA 3TO
OTOBOPEHO YCIIOBUEM 3a/1a4H.

5. HoBTopenue. Pemenue 3ana4 (10 yacon)

8 ki1acc

IToBTOpeHHe Kypca reomerpun 7 kjacca (3 yaca)

I'maBa S5.YerbipexyrojbHuku (14 yacos)

MHOroyronbHUK, BBITYKJIbIM MHOTOYTOJIBHUK, YETBIPEXYronbHUK. [lapasienorpaMMm, ero
cBoiicTBa u npusHaku. Tpanenus. [IpsMoyronsHuk, poM0, KBajapar, ux csorcrta. OceBas u
LIEHTpajIbHasl CHMMETPHUHU.

Henab: n3yunts Hanbosee BaKHbIE BUbI YETHIPEXYTOJIbBHUKOB — MapajlieorpaMM,
NPSIMOYTOJILHUK, POMO, KBaIpart, Tpalelnio; aTh NpeAcTaBlIeHue o purypax, ooaaaronmx oce-
BOM WJIM LIEHTPAJIBHON CUMMETPHUEH.

JlokazaTenbCcTBa OOJBIIMHCTBA TEOPEM JTAaHHON TEMbI U PEIISHUsI MHOTHX 3a/1a4 IIPOBOJISATCS C



IIOMOILBIO IIPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, [I03TOMY I10JIE3HO UX ITIOBTOPUTH, B Ha4aJIe
W3Y4YEHUS TEMBI.
OceBas U IIEHTpaJIbHAsi CHMMETPHH BBOJATCS HE KaK MPeoOpa30oBaHKe TNIOCKOCTH, a KaK
CBOMCTBA T€OMETPUYECKUX (PUTYP, B YACTHOCTH YETHIPEXYrOIbHUKOB. PaccMoTpeHue 3Tux
MOHATUM KaK JIBUYKEHUH IJIOCKOCTU COCTOUTCS B 9 Kiiacce.
I'napa 6.ILomaan (14 yacon)
[TonsTue momaan MHOroyrojbHuKa. [momanu nmpsMoyrojibHMKa, HapajuiesiorpaMmma,
TpeyroyibHUKa, Tpaneuuu. Teopema [Tudaropa.
LeJsb: paciiupuTh ¥ yIIIyOUTh MOTYyYEHHBIE B 5- 6 Kilaccax MpencTaBieHus, 00yJaromuxcs 0o
M3MEPEHUH U BHIYMCIICHUH TLIONIACH; BbIBECTH (OPMYIbI IIIOIIA e NPIMOYTOJIbHUKA, Ta-
pajuiesIorpaMMa, TpEyroJlbHUKA, TPAlleUu; J0Ka3aTh OJHY U3 NIABHBIX TEOPEM I€OMETPUUA —
teopemy [ludaropa.
BriBoa hopmyn asist BEIMMCIEHHS TUIOMIACH MPSIMOYTOJIbHHKA, TTapaljiesiorpaMma,
TpEeyrojbHUKA, TPAeLU OCHOBBIBAETCS HA ABYX OCHOBHBIX CBOMCTBAaX IUIOLIA/IEH, KOTOPBIE
MPUHUMAIOTCS UCXOAS U3 HAMISAHBIX IPEACTaBICHUH, a TaKkke Ha (popMyrie TUIomaan KBapara,
000CHOBaHHE KOTOPOI HE SABISAETCS 00s13aTENbHBIM ISl 00YyUaOIUXCA.
HerpanuumoHHOH! A5 MIKOJIBHOTO Kypca SBJISIETCS TeopeMa 00 OTHOLIEHUH IO e
TPEYroJbHUKOB, UMEIOIIUX IO paBHOMY yIi1y. OHa MO3BOJISET B AAJIbHEHMIIEM J1aTh IPOCTOE
JI0Ka3aTeIbCTBO MIPU3HAKOB 110/100MsI TPEYTOJIbHUKOB. B 3TOM COCTOMT OAHO U3 IPEUMYILECTB,
00yCJIOBJICHHBIX paHHUM BBEICHHEM MOHATHS omaau. JlokasarenbcTBo Teopemsl [Tudaropa
OCHOBBIBA€TCs HA CBOMCTBAX IUIoNIaed U popMyliax s MIoIaaeii KBajpara u
npsMoyrojibHUKa. Jloka3piBaeTcs Takke Teopema, ooparHas teopeme Iudaropa.
I'masa7. [lono6HbIe TpeyroabHuku (194yacos)
[TonoOubie Tpeyronbuuku. [Ipu3naku nogoOust TpeyroiabHUKOB. [IpuMenenne nogoous K
JI0Ka3aTeabCTBY TEOPEM U pellIeHuo 3a/1a4. CHHYC, KOCUHYC M TAHT€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
enab: BBECTH MOHATHE MOJOOHBIX TPEYTOJIBHUKOB; PACCMOTPETH MPU3HAKH I1O100MS
TPEYroJbHUKOB U UX MPUMEHEHHUS; CAeJIaTh NEPBBIN 1Iar B OCBOCHUU yYalUMUCSA
TPUTOHOMETPUYECKOIO anmapara reOMEeTpHUN.
Omnpenenenne no100HBIX TPEYTOIBLHUKOB 1A€TCsI HE Ha OCHOBE NpeoOpa3zoBaHus oAoous, a
4epe3 PaBEHCTBO YIVIOB U IPONOPIUOHAIBHOCTh CXOACTBEHHBIX CTOPOH.
[Tpu3Haku Mogo0Hs TPEYTroIbHUKOB TOKA3bIBAIOTCS ¢ IOMOLIBIO TEOPEMBbl 00 OTHOLIEHUH
IJIOIIAEH TPEYTOJIbBHUKOB, UMEIOLIUX 110 PABHOMY YTIIY.
Ha ocHoBe npr3HaKkoB oJo0Ms TOKa3bIBAeTCA TEOPEMA O CpeAHEN JINHUU TPEYrojIbHHKA,
YTBEPKJICHHUE O TOYKE NIEPECEUECHMS MEIMAH TPEYTOJIbHUKA, & TAK)KE JIBA YTBEPKICHHUS O
MIPONOPLUOHAIBHBIX OTPE3KaxX B IPSMOYTOJIBHOM TPEYTOJIbHUKE. JlaeTcs mpeacraBieHue o
MeTO/Ie 101001 B 3a/1a4ax Ha MOCTPOEHHUE.

B 3akiro4eHne T€Mbl BBOIATCS 2JIEMEHTBI TPUTOHOMETPUM — CUHYC, KOCUHYC U TAHTE€HC
OCTpPOTr0O yIIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
I'maBa 8. OkpyxHocTth (17 4acoB)
B3anmHoe pacnionoxeHnne npsiMoil U OKpy>KHOCTH. KacarenbHast K OKPYKHOCTH, €€ CBOMCTBO U
npu3Hak. LleHTpanbHble U BIUCaHHBIE YIIIBL. YeThlpe 3aMedareabHble TOUKU TPEYTOJIbHUKA.
Brucannas n onucaHHas OKpYXHOCTH.
Lenb: pacMpuTh CBEIEHUS 00 OKPY>KHOCTH, MOJTyYEHHbIE YUalllUMUCS B 7 Kiacce; U3y4uTh
HOBBIE (DaKThI, CBI3aHHBIE C OKPYKHOCTHIO; ITO3HAKOMHUTH 00YUYaIOUINXCS C YETHIPHMS 3aMe-
YyaTeJbHBIMUA TOYKaMH TPEYTOJIbHUKA.
B naHHOI TeMe BBOAMTCS MHOTO HOBBIX IOHSTHI M paCCMaTPUBAETCS MHOTO YTBEPKIACHUH,
CBSI3aHHBIX C OKPY)KHOCTBIO. /11 UX YCBOGHHUS CIIEAYET yAETUTh OONbIIOe BHUMAHUE PEIICHUIO
3a1ad.
VYTBep:KJIEHHsI O TOUKE NepecedeHns: OUCCEKTPUC TPEYTOJIbHUKA U TOUKE IIepeceueHust



CEpEINHHBIX NEPIEHANKYIIIPOB K CTOPOHAM TPEYrOJIbHUKA BBIBOJATCS KaK CJIEICTBUS U3 TEOPEM
0 CBOICTBaxX OMCCEKTPHUCHI yINIa U CEPEIMHHOIO NEePIIeHINKYsIpa K oTpe3Ky. Teopema o Touke
IIepeCceUeHNs BBICOT TPEYTOJIbHUKA (MIIM UX MPOJOHKEHUIN) 1I0KA3bIBAETCSI C TOMOIIBIO
YTBEPKJIEHUS O TOUKE NIEPECEUCHUS CEPEINHHBIX MEPIIECHIUKYIISPOB.
Hapsiny ¢ Teopemamu 00 OKpYKHOCTSIX, BHMCAHHOW B TPEYTOJbHUK U OMHCAHHOM OKOJIO HETO,
paccMaTpHuBarOTCsS CBOWCTBO CTOPOH OMMCAHHOTO YETHIPEXYTOJIbHUKA U CBOMCTBO YIVIOB
BIIMCAHHOT'O YETBHIPEXYTOJIbHUKA.
9. IloBTOpenue. Pemienne 3agay. (2 yaca)
Heaw: [ToBTOpenue, 00001IeHNE U CHUCTEMATHU3AIIMSI 3HAHW, YMEHUN U HABBIKOB 32 KypC
reoMeTpuu 8§ Kiacca.

9 kiaacce

1. [loBTOpEHUE, BEKTOPLI U MeTOA KoopauHat (2+8 +10 yacos).

ITonstue BekTopa. PaBeHCTBO BEKTOPOB. CI10’KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpPA HA
yucio. PasnmokeHne BeKkTOpa MO JBYM HEKOJUIMHEAapHBIM BeKkTOpaM. KoopamHaTel BekTopa.
[Ipocreiimune 3a1a4u B KOOpANHATAX. Y PaBHEHUs OKPYKHOCTH U NpAMOU. [IpuMeHeHne BEKTOpOB U
KOOpJMHAT IIPU PELICHUH 3a/a4.

OcHOBHasl L1eJIb — HAY4YUTh YYalllUXCs BBIIOJIHATH JEHCTBUS HaJl BEKTOPAMU KaK HalpaBiICHHBIMU
OTpE3KaMH, YTO BAXKHO JUIsl IPUMEHEHHs BEKTOPOB B (PU3MKE; MO3HAKOMHUTH C HCIIOJIb30BAaHUEM
BEKTOPOB M METOJAa KOOpPAMHAT IPU PELICHUH I'€OMETPUYECKUX 3ahad. BeKTop omnpeznensercs Kak
HaNpaBJICHHBIA OTPE30K U JeMCTBUSA HaJ BEKTOPaMU BBOJATCS TaK, KaK 3TO NPUHATO B (GU3UKE, T. €.
KaK JCWCTBUS C HalIPaBJICHHBIMH OTpe3kamMu. OCHOBHOE BHUMAHHE JIOJDKHO OBITH Y/IEJICHO BHIpaOOTKe
YMEHUH BBINOJIHATH ONEpalyy Hajl BEKTOpaMH (CKJIQAbIBaTh BEKTOPHI 110 MPAaBUIIaM TPEYTOJIbHUKA U
IapajuieorpaMma, CTPOUTh BEKTOpP, PABHBIM Pa3HOCTH JBYX JIaHHBIX BEKTOPOB, a TaKKe BEKTOP,
PaBHBIIM IPOM3BEAECHUIO TAHHOTO BEKTOPA Ha JAaHHOE YKCJIO).

Ha npumMepax nokassIiBaercs, Kak BEKTOPbI MOT'YT IIPUMEHSTHCS K PEIIEHUIO T€OMETPUYECKUX 3a/1ad.
JemoHcTpupyercsi 3G(GEeKTUBHOCTh INMpUMEHEHHs (GopMyn s KOOPIUHAT CEpeluHbl OTpe3Ka,
pacCTOSIHMSL MEXAY JBYMS TOYKAaMH, YPAaBHEHMM OKPYXXHOCTH M TNPSAMOM B KOHKPETHBIX
reOMETPHUECKUX 3a/1a4ax, TEM CaMbIM JIa€TCs MIPEICTABICHUE 00 U3yUEHUU F€OMETPUUECKUX (PUTYp
C TIOMOILIIO METO/I0B AJIreOpHI.

2. CoOTHOIIEHHUS MEXKAY CTOPOHAMH M YrJaaMu TpeyrojbHuuka (11 yacos).

CuHyc, KOCHHYC W TaHTE€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PelieHHne TpeyroibHUKOB.
CkansipHoe MPON3BECHNE BEKTOPOB U €ro MPUMEHEHHE B TeOMeTpHUecKuX 3ajadax. OCHOBHas L1eNb
— DPa3BUTh yMEHHE Yy4YaIlUXCS MPUMEHSITh TPUTOHOMETPUYECKHH ammapar Tpu  pelIeHUH
reOMETPHUECKUX 3a]1au.

Cunyc u xocunyc no6oro yria ot 0° 1o 180° BBoaATCS ¢ MOMOIIBIO €IUHUYHON MOTYOKPYKHOCTH,
JIOKa3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOJAMTCS elle OJHa (opMmysia IUIOMAan
TpeyroipHUKa (TIOJIOBMHA TIPOM3BEICHHS JIBYX CTOPOH HA CHHYC yIila MEXIy HUMH). DTOT ammapar
MPUMEHSETCS K PELIECHUIO TPEYTOJIbHUKOB.

CkansipHOE TPOM3BEACHUE BEKTOPOB BBOJMTCS Kak B (pu3mKe (MIPOM3BEICHUE JUIMH BEKTOPOB Ha
KOCHHYC yIJla Mexay HumH). PaccmarpuBaroTcsi CBOICTBAa CKaJsipHOTO MPOU3BENIEHHUS U €ro
MPUMEHEHHE TIPU PEIICHUN TEOMETPUIECKUX 3a/1aY.

OcHOBHOE BHHMaHHE CJEIyeT VYAEIUTh BbIPAaOOTKE MPOYHBIX HABBIKOB B IMPUMEHEHHUH
TPUTOHOMETPHUYECKOTO amiapara npy PEIIeHHH TeOMETPUIECKHX 3a/1a4.

3. JlivHAa OKPYKHOCTH M mjomaab Kpyra (11 yacos).

HpaBI/IHLHBIe MHOT'OYT'OJIbHUKH. Opr)KHOCTI/I, OlMMCaHHasA OKOJIO MPAaBUJIIBHOTO MHOI'OYrojlbHUKa H



BIucaHHas B Hero. [locTpoeHue mpaBUIBHBIX MHOTOYTOJIBHMKOB. J[mmHa okpykHocTH. Ilnomans
Kpyra.

OcHOBHas 11eJ1b — PACIIMPUTH 3HAHUE YYAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHS JIUHbI
OKPY>KHOCTH U IJIOLIAa U Kpyra U (GOpMyJIbl ISl UX BbIUMCIEHHs B Hauane Tembl 1aeTcs onpeesieHue
IIPaBWJIBHOI'O MHOTOYTI'OJIbHUKA U PAacCCMaTPUBAIOTCS TEOPEMBI 00 OKPY)KHOCTSIX, OIMCAHHON OKOJIO
IIPaBWJILHOTO MHOT'OYT'OJIBHUKA ¥ BIMCAHHOM B HEro. C MOMOLIBIO OIIMCAHHOW OKPYKHOCTH PEILAIOTCS
33J1la4yd O TMOCTPOEHUU IPABWIBHOIO IIECTUYIOJIbHUKA U NPABUIBHOIO 2re-yrojbHUKa, €CIM JaH
IIPaBWIBHBIN I1-yTOJIBHHUK.

@opMyIbl, BBIpaXKAIOIIUE CTOPOHY INPAaBUIBHOTO MHOTOYIOJbHUKAa M PaJnyC BIIMCAHHOW B HETO
OKPYKHOCTH 4epe3 paJuyC ONMCAHHON OKPYKHOCTH, MCIIOJIB3YIOTCS IPH BbIBOZAE (HOPMYJ JUIMHBI
OKPY>KHOCTH M IUIOIIAU Kpyra. BeIBo onupaeTcss Ha MHTYUTUBHOE IIPEJCTABIIEHUE O IPEeIie: IpU
HEOTPAHUYCHHOM YBEJIMYEHUM 4YHUCIIA CTOPOH IPAaBWIBHOIO MHOIOYIOJBHUKA, BIHCAHHOIO B
OKPY>KHOCTb, €T0 IEPUMETP CTPEMUTCS K JJINHE ITOM OKPY>KHOCTH, a IUIOLIaJAb — K IUIOIIAAN KPyra,
OTrPAaHUYEHHOTO OKPYKHOCTBIO.

4. IBy:xenusd (8 yacon)

OtobOpakeHue 1uiockoctd Ha cedOs. Ilonstue aBuxkeHus. OceBas W ILEHTpPaJbHAs CHMMETPHH.
[TapannensHbiii nepenoc. [ToBopoT. HanoxxeHnus u 1BUKEHUS.

OcHOBHas LeJb — NO3HAKOMUTh YYaIIUXCS C TOHATUEM JABUKEHUS U €r0 CBOMCTBAMHU, C OCHOBHBIMHU
BUJAMH JIBHJKCHUM, CO B3aMMOOTHOIICHUSMHU HAJIOKCHUW W ABMXKEHMM. JIBH)KEHHME  IIJIOCKOCTH
BBOJHUTCA Kak OTOOpaKeHHE IUIOCKOCTH Ha ce0s, COXPaHAIOIIEe PACCTOSHUE MEXKAY TOUKAMH.
[Tpu paccMOTpeHHH BHUIOB JBUKCHHI OCHOBHOE BHHMAHHE YJIEISICTCS TTOCTPOSHUIO 00pa30B TOYCK,
MPSAMBIX, OTPE3KOB, TPEYrOJbHUKOB IPU OCEBOM M LEHTPAJIbHOM CHUMMETPHUSX, MMapajuieIbHOM
nepenoce, mopopore. Ha 3¢ (hekTHBIX prMepax NMOKa3bIBACTCS MPUMEHEHUE IBIKSHHUH TIPU PEIICHUN
reoMeTpuYecKux 3ajaay. [IoHsATHE HaNOKEHUS OTHOCUTCS B JAHHOM Kypc€ K YHUCIY OCHOBHBIX
MoHATHH. JOKa3bIBaCTCS, YTO MOHATHS HAJIOKEHUS U ABUKCHUS SBIISIOTCS SKBUBAICHTHBIMH: JTI000E
HAJIOKEHHUE SBISETCS IBUKEHHEM IUIOCKOCTH U 00patHOo. M3ydyeHue 0Ka3aTenbCcTBa HE SBISETCA
00s13aTeILHBIM, OJTHAKO CIIEAYET PACCMOTPETh CBSI3b IOHATHUH HAJIOKEHUS U IBUKCHUS.

5. HauaiabHbIe cBeAeHHd U3 cTepeoMerpui (8 yacos).

[Ipenmer crepeomerpus. ['eomerpudeckne Tela W TOBEPXHOCTH. MHOTOTpaHHHKH: TIpH3Ma,
napajuiefienumnes;, nupamuga, GopMynabl AN BBIYUCIEHUS HUX 00BEMOB. Tema M TOBEPXHOCTU
BpalleHus: MWINHAP, KOHYC, cdepa, map, GopmMysibl A BBIYUCICHHS UX TUIONIAIeH TOBEPXHOCTEN 1
00BEMOB.

OcHOBHas 1eNb — JaTh HadaJdbHOE MPEJCTABICHHUE O TEJIaX W IOBEPXHOCTSIX B IPOCTPAHCTRBE;
MO3HAKOMHThH YYAIIMXCS C OCHOBHBIMH (OpMYJaMH JUIsl BBIYMCICHHS IJIONIAJAeH MOBEPXHOCTEH U
00BEMOB Tell.

PaccmoTpenne nmpocteldmx MHOTOTPaHHUKOB (MTpU3Ma, Mapaiielienunena, MupaMuIbl), a TaKKe Tell
U MOBEPXHOCTEN BpalleHus (LMIMHIpa, KOHyca, chepsl, 11apa) NPOBOJUTCS Ha OCHOBE HarJIsIIHBIX
Mpe/ICTaBICHUH, 0e3 MpPUBIEYEHUS aKCUOM cTepeoMeTpuu. PopMmysbl A BBIUKCIECHUS O0BEMOB
YKa3aHHBIX TCJI BBIBOAATCA Ha OCHOBC IIPHUHIMIIA KaBaJ'H)epI/I, (bOpMy.TII)I 11 BBIYUCIICHUA nnoma)]el‘/i
OOKOBBIX IMOBEPXHOCTEH IMIMHAPA U KOHYCA TIOTYYaIOTCs C MTOMOIIBIO pa3BEPTOK ITUX TOBEPXHOCTEH,
dhopmyna mromany chepsl MPUBOAUTCS 0€3 000CHOBAHUS.

6. 006 akcuomax reomerpum (2 yaca).

becena 06 akcmoMax reomMeTpum.
OcHOBHas 1enb — JaTh Ooliee TIyOOKOe MPENCTaBICHHE O CHUCTEME AaKCHOM IUIAHUMETPUU U



AKCHUOMATHYCCKOM METOJC.

Paznuynbie cucTeMBI dKCUOM, pa3JIMYHbIC CIIOCOOBI BBCACHUA INTOHATHA PABCHCTBA (bHpr

7. HoBTopenmne. Pernenne 3axa4 (84acos).

TemMaTnueckoe IJIAHUPOBAHUE
7 kaacc (2 yaca B Hexeso, 70 yacoB)

Ne Tema pazaena. KonnuectBo
ypoka 9acoB
1. | HavyanbHbBIe TEOMETPUUYCCKHUE CBEICHMUSI 11
2. | TpeyrodbHUKH 17
3. | [apannenbHble npsMble 13
4. | CooTHOIIEHUSI MEXKly CTOPOHAMU U YTJIaMu TpeyroibHuka | 18
5. | UroroBoe moBTOpeHue 11
8 kmacc (2 yaca B Heen1, 70 yaco)
No Tema paznena KonnuectBo
ypoka 9acoB
IToBTOpEeHME Kypca reomeTpuu 7 Kiacca 3
1. | UeThlp€XyronbHUKH
2. | Ilmomans
3. | llomoOHbIe TPEYTrOTbHUKU
4 | OKpyXHOCTb 16
5 | IloBropenue 3
9 kuacc (2 yaca B HeeJ10, 68 yacoB)
Ne Tema pa3zgea KoanuectBo
4acoB
1 IToBTOpenue 3a kypce 8 kiacca 2
2 BekTopsbl 8
3 MeTtox KoopaAMHAT 10
4 CooTHoOLIEHHE MEKAY CTOPOHAMH M YIJIAMHU 11
TPEYrojbHHUKA.
CkaJsisipHoe Ipon3Be/ieHHe BEKTOPOB
5 JJIMHA OKPYKHOCTH M ILIOIIAIb KPyra 13
6 J{BUKeHn s
8
7 HavajbHble cBeIeHUSI U3 CTEPEOMETPHH 8




00 akcuomax IIAHUMETPHH

IToBTOpenue. Pemenune 3axaq
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