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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OIWH W3 OCHOBHBIX PAa3JeiOB IMKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aUMHOE pPACIOJIOKEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTelIbHyI0 JIMHUIO. LleHHOCTh M3ydeHMs] T€OMETpUU Ha YPOBHE OCHOBHOTO
o01miero 0opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JI0Ka3aTeNbHbBIE PACCYKJICHUSA, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHSI, JOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJieHusT «OT TMPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkIeHUs. (Ocoboe 3HaueHHE Jl0Ka3aTesIbHas
JVHUSI UMEET JJIs yTITyOJIEHHOTO H3yYeHUSI MAaTEMAaTHUKH.

[{enbro U3y4eHUs] TEOMETPUU SIBISIETCS MCIOJIb30BaHNE €€ KaK MHCTPYMEHTa
IIPYU PEIICHUHN KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIIUXCS
B peanmbHOM ku3HM. OOywaromuics JODKEH HAyYUTbCS — OMNPENEsTh
TCOMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WIM PHUCYHOK, HAWTH
IUIOIIAab  3€MENBHOTO0  y4YacTKa, pPACCYUTHIBATH  HEOOXOAUMYIO  JUTHHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B W3YYEHUU T€OMETPHUHU.
[Ipu pemeHuyn 3amay MPAKTUYECKOTO XapaKTepa OOYYalOIUNCS YYUTCS CTPOUTH
MaTEMaTHYECKHEe MOJCTH  PEalbHBIX JKU3HCHHBIX CHUTYyali, IPOBOJIUTH
BBIUMCJICHHSI M OIICHUBATh aJIEKBATHOCThH MOJIYI€HHOTO pe3yibTara.

Oco0eHHOCTh yUeOHOTO Kypca yriayOJ&€HHOTO U3YUYEeHHs] T€OMETPUHA COCTOUT
B TOM, 4TO OOy4Yaronifecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MOHATUIMH, a
YBEpPEHHO OBJaJieBat0T UMH. CyIIECTBYIOIIME TEMBI MPOrpaMMbl 0a30BOTO Kypca
r€OMETPUH U3Yy4aroTcs Ha 0oJiee rITyOOKOM YpOBHE, a 00yUaroIIuecs: IpuoopeTaroT
YMEHUS, TOMOTAMIIMNE MM YBEPCHHO IPHUMEHSTh CBOM 3HAHHWS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TPeIMETax, MPex/ie Bcero husnke u nHhopmaTHke,
a Tak)Ke TOJIb30BATHCS MONYYCHHBIMH 3HAHUSAMH TPU PEHICHUH MPAKTUYCCKUX
3azay.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax wu3y4aercss yriayOJa&HHBIM
yueOHbIN Kypc «['eoMeTpus», KOTOPBIH BKIIIOUAET CIEIYIOIINE OCHOBHBIE pa3/ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrompHUKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronpaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmy, a
Takke «MeTtona koopauHaty, «Bexkropsi», «IIpeoOpazoBaHus MIOCKOCTH.

Ha wuszyuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 uacoB: B 7
kiacce — 102 gaca (3 gaca B Hepento), B 8 kinacce — 102 gaca (3 gaca B Henemnio), B
9 knacce — 102 yaca (3 gaca B HeACIMIO).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reomerpun. Touka, mpsiMasi, oTpe3ok, iyd. I[loHsTHe 00 akcuome, Teopeme,
JI0KA3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacronokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
pPacCTOsTHUE MEXY TOUKAMMU.

[lonymiockocte W yroi. Buael yrinos. HM3MepeHune BenuyuH YIVIOB.
BeprukanbHble U cMeXHBIE YIUIbl. [lapaienbHple U EPIEHAUKYIISIPHBIE NIPAMBIE.
Paccrosiane oT Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[inHa omanoi. MHoroyrosnsHuku. llepumerp
MHOI'OYroJibHUKa. [IoHsATHE O BBIYKIIBIX U HEBBIITYK/IBIX MHOTOYI'OJIbHUKAX.

[lepBuuHble TMpenCTaBICHUS O PpaBEHCTBE (QUIYpP, HUX PaCIHOJIOKEHUH,
CUMMETPHH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 11 ©3MEPEHHUN U IOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIBHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, pPABHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPU3HAKKM PpPABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsT MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunbie  ¢Gurypsl. (OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
IIpuMepbl CUMMETPHUM B OKPYKAIOLLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUUYECKUE CBENICHUS O mocrynare EBknnaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUI0BON reoMerpuu. CBoiicTBa u
MIPU3HAKK NapajuleNbHbIX MpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIIHUE yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKAa M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsiMoyroJibHbIE TPEYTOJ1bHUKH

[Ipu3Haku paBeHCTBAa INPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepnennukyisap u
HakJIOHHas. CBOMCTBO MeAUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH M KpyTra: LIEHTP,
paauyc, quaMerp, XOpJa, UX CBOMCTBA. B3auMHOE pacloaoXeHHe OKPYKHOCTH U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O TeOMETPUYECKOM MeCTe TOYeK. [IpruMepsl reoMeTpUYECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIUBLIO HMPKYJIA U JHHEHKHU

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KJIACC

YeThIpEéXyroJibHUKH

[lapannenorpamm, ero mnpu3Hakd MU cBoicTBa. IIpAMOyroiabHukK, pomo,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas tpameuus, €€
cBoMcTBa U npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

Cpennsss MMHUS TPEyrojbHUKA. MeToa yJIBOEHHsS MEIHWaHbl TPEYTrOJbHUKA.
TeopeMa o0 nepeceyeHnn MeUaH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa AJ1 TPOU3BOIBHOTO YETHIPEXYTOIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITonoOue

[Togobue TtpeyroiabHUKOB, Kodbdunment mnomodus. I[lpusHaku mnomoOus
TpeyroJbHUKOB. I[IprMeHeHne mom00Ms TpPH PpELICEHUH TEeOMETPUUYECKHX U
MPaKTUYECKUX 3a]1a4.

ILromans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiime GopMynbl 7S MIIOIIAAN TPEYTOJIbHUKA, MMapajiesorpaMma, pomoa u
Tpanenuu. [lnomaau nogoOHeIX Guryp. OTHOIIEHHE IIOIIA/IEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. I[lpumenenne teopemsl [ludaropa npu pemeHun
IPaKTUYECKUX 3a]a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyronbHuka. TpuroHomerpuueckue ¢Gynkiun yrmoB B 30°, 45° u 60°.
[IponopioHaIbHBIE OTPE3KU B IPSIMOYTOJBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJILHUKH, CB3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KVIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHredc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynbl  npuBeneHus.  Pemenue
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuueckue  QopMysibl IS IUIOMIAJAW  TPEYTOJIbHHKA,
napaienorpamma, pombOa, tpanenuu. dopmyna I'epona. dopmyna miomanu
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHHHM OTPE3KOB CEKYIIMX,
TeopeMa O KBajJpaTe KacareibHOW. [[pruMeHeHue mpu peleHun reoMeTpUYeCKuX
3agay. Teopembl UeBbl 1 Menenas. [lonsitue o roMmoTeTnu.

MeTtoa koopauMHaT

VYpaBHeHue MpSAMON Ha TJIOCKOCTU. YTJIOBOM KOA(GOUIIMEHT U CBOOOIHBIN
YJIeH, MX TeoMEeTpUYecKuil cmbici. [lapannenbHOCTh M MNEPHEHAUKYISIPHOCTH
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxkaeHue IepeceyeHuid OKpPYKHOCTEN U
NpsMBIX B KoopauHaTax. PopMyna paccTOSIHUS OT TOYKHU A0 mpsimoit. Ilnomans
napajgieiorpaMmMa B KOOpJWHATaX, MOHATHE OO0 OPHEHTUPOBAHHOW TIUIOIIAJIH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX
3a/1ayax.

BekTopsl

BekTopbl Ha miockocTu. ClOXeHUE M BBIYMTAHHWE BEKTOPOB — IpaBUiia
TPEYTOJbHUKA U MapajuiesiorpaMMa. Y MHOXKEHHUE BEKTOpa Ha uncio. KoopinuHaTsl
BekTOpa. CIIOKEHHE W BBIYMTAHHUE BEKTOPOB, YMHOXEHHE BEKTOpAa Ha YHUCIO B
KoopauHartax. [[puMeHeHre BeKTOpOB B (PU3UKe, LIEHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHO€ TPOU3BEAEHUE BEKTOPOB, F'€OMETPHUUYECKHI CMBICI U BBIPAKEHHUE B
JEKapTOBbIX KoopauHaTaX. JHMCTpUOYTHUBHOCTH CKAJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIIMHA OKPYKHOCTH M IUIOLIAAb Kpyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpanpHas cummertpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. IIoBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJIE, >KUBOIMCH, CKYJIBOType, apxuTekrype. Kommosunuum
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS IIPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPHU3YIOTCS B YaCTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMSA

IPOSIBJICHMEM MHTEpeca K NPOLNUIOMY M  HAacTOSIIEMY POCCHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB M POCCUHCKONW MAaTEMaTHYECKOM IIKOJbI, K HMCIOJIB30BAHUIO 3THUX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYP IPakJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HayKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJIS YCTENIHON MpodeccruoHaTIbHOM
JESATEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM H
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHHUM, pacCyX JCHHUH, YMEHUIO BHUJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKOM HayKu Kak c(epbl 4YeIoBeuecKoi
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALINU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
NO3HAaHUS MHUpPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOM €SI TEIIbHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas Quznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXKaloIIeH cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBaTh UJIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare 0CBOCHHS MpOrpaMMbl M0 MaTeMaTHKE HAa YPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATHHBIMA
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNCHCTBUSIMHU M YHUBEPCATbHBIMU PETYJIATUBHBIMH JICHCTBUSAMHU.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornueckue JaeicTBuA:

BBISIBJIATH M XAPAKTEPU30BaTh CYLICCTBECHHBIE MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYIHPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUu(pUKaIuy,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KakK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIAaHY SKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTA, OILEHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMbie 3a/1aun CXeMaMu, IMarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJla4M, HKCIIEPUMEHTA, HCCIICIOBAHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3alUI0 COBMECTHOH paloTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE); BBIIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBbI JIJIsl PELICHHS] B JKM3HEHHBIX M YyYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHSITHS PElIeHUN (MHAUBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTaBJIATh IUIAH, aJrOPUTM pEHIEHUs 3aJadd (WU €ro
4yacTh), BBIOMpAaTh CHOCOO peleHUuss ¢ YY4E€TOM HUMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIA/IETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTara
pelIeHns MaTeMaTUIeCKON 3a7jaui, CAMOMOTHUBALIUH U PEQIIEKCHY;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pPE3yJIbTaTa JEATEIbHOCTH MOCTABICHHON IENU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHHS 3a/1auH.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4Jaromunics MOTYYUT CICAYIONTNE TPEIMETHBIC
pe3yJIbTaThI:

Pacrio3HaBaTh W3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpEneisTh UuX
B3aMMHOE PAaCIOJIOKEHUE, U300paKaTh TIeOMETpUUYECKHe (UTYpBI, BBINOIHATH
YEpPTEXKHU MO YCIOBHIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIE BEIIMYMHBI.
PemaTe 3a1a4n Ha BRIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlemate NIPUKUAKY U OLICHKY JIMHEWHBIX U YIVIOBBIX BEJIIMYMH IIPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3Mepbl ITHX
O0OBEKTOB IO MOPSIAKY BETUYUHEI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MpHU3HAKAMU PABEHCTBA TPEYTrOJIbBHHUKOB, HCIOJIb30BATh
MPU3HAKHU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TI'E€OMETPUUECKHUX
TEOPEM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

Onpenensts napawiedIbHOCTh MPSAMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMM cekymas. OnpenensaTe napauieJbHOCTh NPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KjeT4aToi Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
JIJIOB B TEOMETPUYECKMX 33/adax C MCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNH JIBYX MAapAJUICIbHBIX TMPAMBIX CeKylled. Pemare mnpakThueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OHCCEeKTPUCY yIJla U CEPEeIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK reOMETPUUECKHE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KAQ3aTEIbCTBE TEOMETPUUECKUX YTBEPKACHUN U IPU PELICHHUU 3a/1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSIThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEAWHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePICHANKYJISIPHOCTH KacaTEeIbHOW U pajuyca, IPOBEIEHHOTO K TOYKE KacaHUA.
Jloka3plBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LUPKYJIIS U
JIMHEWKHU.

K koniy oOyuyenus B 8 kiacce oOydaroumuicsi TMOMYYUT CJECAYIOIIHE
peIMEeTHbIC Pe3yIbTaThI:

Pacno3HaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, MX AJIEMEHTHI,
M0JIb30BaThC MX CBOMCTBAMM IPHU PEILIEHUM N€OMETPUYECKHX 3afad. Paznuuars
NPU3HAKK M CBOMCTBA MapajienorpaMmma, pomOa u mpsMOyroJbHUKA, T0Ka3hIBATh
WX U YBEPEHHO MPUMEHSTH MPHU PEIICHUH T€OMETPHUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
Macc) B PEIICHUH 3a]1ay.

Bnanets noHsTHeM cpenHed JTUHUU TPEYTOJIbHUKA M TPANeluu, TPUMEHITh
UX CBOWMCTBA TpU pEHICHHMH TEeOMETPUYECKHX 3amad. Mcrmonb30BaTh Teopemy
daneca 1 TeopeMy O IPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHATh UX JIJISl PeIICHUS
IPaKTHYECKHX 3ajau.

Pacno3HaBaTh II€HTpaJbHO-CUMMETPUYHbIE (GUTYpPbl U HCHOJIb30BaTh HX
CBOWCTBA MPH PEIICHUN 33]1a4.

Bnanets moHsATUSMH 1OA00US TPEYrOJAbHUKOB, Kod(duuueHnta momoodus,
COOTBETCTBEHHBIX JIEMEHTOB MOI0OHBIX TPEYTOJIHHUKOB. FIMETh MpencTaBiIeHue O
npeoOpa3oBaHuu MOA00MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
no/o0us TPEyroJIbHUKOB MPU PEUICHUH T€OMETpUYECKUX 3anad. JlokaspiBaTh U
MPUMEHSTH OTHOIIEHUS TPONOPIIMOHATILHOCTH B MPSIMOYTOJBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mogo0ue B MPaKTUYECKUX 3aadax.

BeiBomuTh W uCHONB30BaTh mIpocTeiimue (opMynbl A IUIOLIAAd
TpeyrojbHHUKa, MapaiesorpaMma, poMoa u Tpaneuuu. Beraucnars (pa3nuyHbIMU
cnocobaMu) TUIOLIAAb TPEYroJbHUKA M IUIOIIAAd MHOTOYTOJBHBIX (UTYD
(monp3ysch, TIe HEOOXOAUMO, KaJIbKYJISTOPOM). 3HATh OTHOILIEHHUE IUIOLIAZACH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJNUTH COOTBETCTBYIOINE BBIYUCICHUS
C NpPUMEHEHUEM MOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MogyduT CIeAYIONUe MPEeIMETHbIC
pe3yJIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOII[BI0 PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TpPEYroJibHUKa («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO KaTbKYJIATOPA) AJIUHBI
U YTJIBI JUTsl HETAOJTUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMyliaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKIECTBOM ISl HAXOXJICHUS COOTHOLICHUN MEXKIY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, IIPUMEHATH UX IS
HAXOXKJICHUSI PA3JIMYHBIX YJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOILHUKOBY),
[IPU PELIEHUH TEOMETPUUYECKUX 3anad. [IpuMeHsTh MNoJlydyeHHbIE 3HAHUS IIpU
PEILICHUH MTPAKTUYECKUX 3aa4.

[IpUMEHSTH TPUTOHOMETPUIO B 3a/1a4aX Ha HAXOXJICHHUE TIONIAN, BEIBOIUTD
U BJIAJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajiesorpaMmma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopmyIy ISl TUTOIIAIN BBITYKJIOTO YEeTHIPEXYTOIbHUKA.

NmeTs mnpencraBieHWEe O TOMOTETHH, TMPUMEHSITh B MPAKTHYECKHUX
CUTYyaLUSIX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonb30BaTh TEOpEMBbI O BIHMCAaHHBIX VIIAX, YIVIAX MEXAY XOpAaMH
(CeKyImMMHM) U yTiie MeXAy KacaTelIbHON U XOPAOU MPHU PEIICHUH T€OMETPUUECKHUX
3amad. Jloka3plBaTh U NPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOpI, O
MIPOU3BEICHUU OTPE3KOB CEKYIINX, O KBAIPAaTe KACATEIbHOM.

Brnanets moHSATHEM KOOpPAMHAT Ha IJIOCKOCTH, pabOTaTh C YpaBHEHHEM
npsSMOM Ha TJIOCKOCTH. BiameTs TOHATHUSMHU YriaoBoro Kod(pduimeHta u
CBOOOJHOTO 4YJIieHa, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemarb METOJOM KOOpPAMHAT 3aJadyd, CBA3aHHbIE C MApPALICIBHOCTBIO U
NEPHEHANKYJIAPHOCTBIO MPSMBIX, IEPECEUYEHUEM MPSAMBIX, HAXOXKICHHEM TOYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAaX, UMETh IMOHATHE 00 OpUEHTHpPOBaHHOW IuIomagu. Ilonb3oBaTbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IrEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATp MeToJ KOOpAMHAT B
IIPaKTUKO-OPUEHTHUPOBAHHBIX FTE€OMETPUUYECKHX 3a/1a4yax.

Bnanete moHsATHEM BEKTOpa. YMETh CKJIaAbIBATh M BBIUUTATh BEKTOPBL,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
BiageTes npakTUYECKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO I0JIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0XKEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATr T1oJlydeHHBIE 3HAHUS B
MPOCTEUIINX (PU3UUYECKUX 3a/1a4ax.

Bnanets MOHATHEM CKaJSPHOTO MPOM3BEJICHUS BEKTOPOB, MOHMMATh €ro
TEOMETPUYECKUNA CMBICII W YBEPEHHO TMOJb30BaTbCSl €r0 BBIPAXKEHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBS3b C MpoenupoBaHrueM. [IpUMEHATh CKalspHOE ITPOU3BEAECHUE BEKTOPOB
JUISL HaXOXKJEHUsl IJMH M YyrioB. PemaTe reoMeTpuyeckue 3aJayd ¢ MOMOUIbIO
CKaJIsIpHOrO npou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpandecknx U (pU3nIecKux 3agavax.

Brnanetes NOHATHSMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI 1yTH OKPY>KHOCTU M PaJMaHHOW MEpHhI yTia, BEIYUCIATH IUIOWAAL Kpyra U
ero yacredd. Ilonumare cmbici uucna m. [IpUMEHSITh MOJy4eHHBIE YMEHHS TMPHU
pelIeHNN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUS 00 M3MEpEHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmets mnpencraBieHue O NpeoOpa3oBaHUU IUIOCKOCTH, O JIBHXKEHUSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMIIO3UIMM TMPOCTEHIINX IpeoOpa3oBaHuil. IIpUMeHATh ABMXKEHUS IJIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]au.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJEJIN JIJIS 3a/1a4 PeabHON KU3HU U POBOJUTH COOTBETCTBYIOIINE BBIUNCICHUS



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsn4yecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
Hauana reomerpuu. IIpocrenmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28 1
W3mepenne reoMeTpudecKix BEIINIHH
2 TpeyronbHUKH 19 1
3 [TapannensHocts. CymMma yrioB 15 1
MHOTOYT'OJIbHUKA
4 [IpsiMOyTONBHBIE TPEYTOJILHUKH
5 I'eomeTprueckne HEpaBEeHCTBA 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 To4eK. ITocTpoenus ¢ moMOIIBIO UPKYJIS 18 1
W JINHEHKU
7 HOBTOPGHI/IG, 0000111eHHEe, CUCTEMATU3ALIUS 10 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
YeTbIpEXyroJIbHUKH 22
2 IToxoOue 16
[Inomans 16
4 Teopema [Iudaropa u Havana 18 1 0
TPUTOHOMETPHUH
5 VYTI1bl ¥ 4eTBIPEXYTOJIBHUKH, CBA3aHHbIE C 20 1 0
OKPYHOCTBIO
I1 600
6 OBTOPGHI/IG, 000011eHe, CUucTeMaTH3aIus 10 1 0
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroiabHUKOB 22 1
2 [TogoOue TpeyroJbHUKOB 12 1
3 MeTto KoopAHHAT 10 1
4 BexkTopsl 20 1
3) JlJIHa OKPY>KHOCTH U IIJIOLIa/lb Kpyra 16 1
6 JIBMOKCHUS INIOCKOCTH 10
7 [ToBTOpEHME, O606HICHI:I€, 12 1
CHCTEeMaTH3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Ne n/m Tema ypoka KonTposabHbie op
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
1 Hcropus BOSHUKHOBEHUS U Pa3BUTHS 1 0 bubnuoreka [IOK
reoMeTpun https://m.edsoo.ru/7f4211de
5 HavanwHbie noHATHsA reoMeTpun. Touka, 1 0 bubnnoreka [JOK
npsiMasi, OTPe30K, JIyd https://m.edsoo.ru/7f4211de
Hauanbensie nonstus reomerpun. Touka, bubnuorexa [JOK
3 1 0
npsiMasi, OTPE30K, JIyd https://m.edsoo.ru/7f4211de
[TonsTue 06 akcuome, Teopeme,
4 OKa3aTeJIbCTBE, ONPEACIICHUH, CBOWCTBE 1 0 bubmmorexa [JOK
8 > OPeA ’ ’ https://m.edsoo.ru/7f4211de
TIpU3HAKe
BsaumHoe pacronoxeHne Touek Ha
5 npsiMoid. I3MepeHwue JUTHHBI 0Tpe3Ka 1 0 bubmmorexa [JOK
P ' P s TPE3Ka, https://m.edsoo.ru/7f4211de
paccTosiHUuEe MEXIAYy TOUKaMHU
BsaumHoe pacrnonoxeHne Touek Ha
6 npsiMoii. I3mMepenue 1uinHbI OTpe3Ka 1 0 bubmorexa HOK
P ' P 8 pesia, https://m.edsoo.ru/7f4211de
paccTosiHue MKy TOUKaMH
B3anMHoe pacmnonokeHne To4eKk Ha
7 npsiMoii. I3mMepenue 1inHbI OTpe3Ka 1 0 bubmorexa HOK
P ' P 8 peska, https://m.edsoo.ru/7f4211de
paccTosiHuEe MEXKTy TOUKaAMH
8 [TonynnockocTs u yrois. Bunsl yrios. 1 0 bubnnoreka [JOK
N3MepeHne BEIUYUH yIJIOB https://m.edsoo.ru/7f4211de
9 [TonynnockocTs U yroiy. Busbl yrios. 1 0 bubnmnoreka [JOK
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N3mepenue Benu4rH yrioB

https://m.edsoo.ru/7f4211de

[TonymnockocTs u yroi. Bujsl yrios.

bu6mmoreka [IOK

10
N3mepenue Benu4rH yrioB https://m.edsoo.ru/7f4211de
BepTukanbHbIe U CMEKHBIC YIIIBL.
11 [TapannensHble U IEPHEHIUKYIIIPHBIE bubnnorexa LIOK
P PHCHAIIKYIP https://m.edsoo.ru/7f4211de
MpsIMbIE
BepTukanbHbIe M CMEKHBIC YTJIBL.
12 [TapannensHble U IEPHEHIUKYIIIPHBIE bubnnorexa LIOK
P PHCHAIIKYIP https://m.edsoo.ru/7f4211de
MpSIMbIE
BepTukanbHbIe M CMEKHBIC YTJIBL.
13 [TapaiuienbHBIE U HEPIICHIUKYIIIPHBIE Bubmorexa ITOK
P PHCHIMKY TP https://m.edsoo.ru/7f4211de
psIMbIC
BepTukanbHble U CMEKHBIE YTJIbL.
14 TlapayienbHble U IEPIIEH TUKYIISIPHBIE Bubmorexa ITOK
P PHCHARKYIAP https://m.edsoo.ru/7f4211de
psIMbIC
BepTukanbHble U CMEKHBIE YTJIBL.
15 [TapannensHble U IEPIEH UK YIIPHBIE Bubmorexa ITOK
P PHCHIIY AP https://m.edsoo.ru/7f4211de
npsiMbIe
bu6mmoreka [IOK
16 buccexrpuca yria https://m.edsoo.ru/7f4211de
bu6mmoreka [JOK
17 b
necekTpuca yiia https://m.edsoo.ru/7f4211de
bu6mmoreka [JOK
18 buccexrpuca yria https://m.edsoo.ru/7f4211de
19 Jlomanasi. Bunel nomansix. [{nuna bubnmnoreka [JOK
JIOMaHOU https://m.edsoo.ru/7f4211de
20 Jlomanas. Buael tomansix. /[nuHa bu6mmoreka [IOK

JIOMaHOU

https://m.edsoo.ru/7f4211de
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MuoroyronsHuku. [lepumerp

21 MHOTOyrojibHuKa. [loHsITHE O BBHITYKIIBIX bubmmorexa LIOK
yr ' Y https://m.edsoo.ru/7f4211de
Y HEBBIMYKJIBIX MHOT'OYTOJIbHUKAX
MuoroyronsHuku. [lepumer
22 MHOT'O erJIBHI/IKa HOHPSITI/IG (f) BBITTYKJIBIX bubmmorexa [JOK
o ' Yt https://m.edsoo.ru/7f4211de
Y HEBBITYKJIBIX MHOTOYTOJIbHUKaX
Muoroyronsuuku. [Tepumetp
23 MHOTOYTOJbHUKA. [IOHATHE O BRIMYKIIBIX bubmmorexa [JOK
o ' Yt https://m.edsoo.ru/7f4211de
Y HEBBITYKJIBIX MHOTOYTOJIbHUKaX
MuoroyronsHuku. [lepumerp
24 MHOTOyrojpHuKa. [loHsITHE O BBITYKIIBIX bubmmorexa [TOK
4 ' Y https://m.edsoo.ru/7f4211de
Y HEBBIMYKJIBIX MHOTOYTOJIbHHKAX
MuoroyronsHuku. [lepumerp
25 MHOTOyrojpHuKa. [loHsITHE O BBITYKIIBIX bubmmorexa LOK
4 ' Y https://m.edsoo.ru/7f4211de
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
26 HNHCcTpyMEHTBI 11 U3MEPEHUN U bubnnoreka [JOK
MOCTPOEHUM https://m.edsoo.ru/7f4211de
97 WHcTpyMEHTBI U1 N3MEPEHUN U bubnuoreka [IOK
ITOCTPOEHUHN https://m.edsoo.ru/7f4211de
KontponbHas pabora o teme "Hauana
28 reomerpud. IIpocreiiimmue bubnnoreka [JOK
reoMeTpruecKkue (pUrypsl 1 Ux cBoicTBa. https://m.edsoo.ru/7f4211de
W3mepenue reoMmeTpudeckux Guryp"
29 Menanana, 6uccekTpuca 1 BhICOTa bu6mmorexa [IOK
TpEyroJIbHUKA https://m.edsoo.ru/7f4211de
30 PaBeHCTBO TpEyroIbHUKOB
31 Menanana, 6uccekTpuca 1 BbICOTa bu6mmoreka [IOK

TPEYroJbHUKA

https://m.edsoo.ru/7f4211de
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[lepBblii 1 BTOpPOI IPU3HAKK PABEHCTBA bubmumoreka [IOK
32
TPEYroJIbHUKOB https://m.edsoo.ru/7f4211de
IIepBbIil U BTOpOM IPU3HAKYU PABEHCTBA bubnuoreka [IOK
33
TPEYrOJIbHUKOB https://m.edsoo.ru/7f4211de
34 [IepBblil 1 BTOpON IPU3HAKKU PAaBEHCTBA bubmmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/7f4211de
IlepBblii 1 BTOpOI IPU3HAKK PABEHCTBA bubmumoreka [IOK
35
TPEYroJIbHUKOB https://m.edsoo.ru/7f4211de
[IepBbIil 1 BTOPOM IPU3HAKKU PABEHCTBA bubnuoreka [IOK
36
TPEYTrOJIBHUKOB https://m.edsoo.ru/7f4211de
37 PaBHOOGe1peHHBIE TPEYTOJIBHUKHI U UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4211de
38 PaBHOOEIpEHHBIE TPEYTOJIBHUKU U UX bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f4211de
39 PaBHOOEIpEHHBIE TPEYTOJIBHUKU U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4211de
40 [Tpu3Hak paBHOOEIPEHHOTO bubnnoreka [JOK
TpEyroJIbHUKA https://m.edsoo.ru/7f4211de
41 [Ipu3Hak paBHOOEAPEHHOTO bubnnoreka [JOK
TPEYrOJbHUKA https://m.edsoo.ru/7f4211de
42 Tpertunii npru3HaK paBeHCTBA bubnnoreka [JOK
TPEYTrOJIbBHUKOB https://m.edsoo.ru/7f4211de
43 Tperunii npu3HaK paBEeHCTBA bubnnoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/7f4211de
44 Tpertwnii npru3HaK paBeHCTBA bubnnoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7f4211de
45 ®durypsl ¢ oceBoit cummerpuei. [Ipumepst bubnmnoreka [JOK

CUMMETPHUH B OKPYKAIOIIEM MUPE

https://m.edsoo.ru/7f4211de
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46 ®durypsl ¢ oceBoit cummerpuei. [Ipumepst bubnmoreka [JOK
CUMMETPHUH B OKPYKAIOIIEM MUPE https://m.edsoo.ru/7f4211de

47 KonrponsHas pabora no reme bubnuoreka [IOK
"TpeyronbHuku" https://m.edsoo.ru/7f4211de

bubnnoreka [HOK
48 HapanenbHOCTE NPAMEIX https://m.edsogru/7f4211de

49 CgolicTBa ¥ MPU3HAKU MApATIIEITbHBIX bubnnoreka [HOK
MPSAMBIX https://m.edsoo.ru/7f4211de

50 CBoiicTBa M NPU3HAKU MTAPAJIETbHBIX bubnuorexa [JOK
MPSMBIX https://m.edsoo.ru/7f4211de

51 CBoiicTBa ¥ MPU3HAKH MapaLICITbHBIX bubnmnoreka [JOK
IIPSAMBIX https://m.edsoo.ru/7f4211de

59 CBoiicTBa M NPU3HAKU MTAPAJIETbHBIX bubnnoreka [JOK
MPSMBIX https://m.edsoo.ru/7f4211de

53 CBoiicTBa M NPU3HAKU MTAPAJIIETbHBIX bubnuorexa [JOK
MPSMBIX https://m.edsoo.ru/7f4211de

54 CBoiicTBa ¥ MPU3HAKU MMAPAIIETBHBIX bubnmnoreka [JOK
MIPSAIMBIX https://m.edsoo.ru/7f4211de

55 CyMMa yTI0B TpeyroJibHHKa bubmorexa HOK
https://m.edsoo.ru/7f4211de

56 CymMa yTIIoB TpeyroJibHUKa bubmorexa HOK
https://m.edsoo.ru/7f4211de

57 Bremnue yriiel TpeyrojapHHAKa bubmorexa HOK
https://m.edsoo.ru/7f4211de

58 BHelHue yriel TpeyrojabHUKa bubmmorexa [OK
https://m.edsoo.ru/7f4211de

59 CyMMa BHYTpEHHUX YTJIOB bubnuotexa [JOK

MHOT'OYT'OJIbHUKAa U CyMMa BHCITHUX

https://m.edsoo.ru/7f4211de
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YTJIOB BBITYKJIOTO MHOTI'OYT'OJIbHHKA

CymMma BHYTpPEHHHX YIJIOB
60 MHOTOYTOJTbHUKA U CYyMMa BHEITHUX bubmorexa HOK
4 4 https://m.edsoo.ru/7f4211de
YIJIOB BBIMTYKJIOTO MHOTOYT'OJIbHUKA
CymMmma BHYTPEHHHX YIJIOB
61 MI}-IIIC\)/IFO OJ?I[:II;I/IKa u Cyi/IMa BHEIITHUX bubmorexa HOK
yr Y https://m.edsoo.ru/7f4211de
YTJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA
KonTponbnas pabora no teme
62 "[TapannensHocTh. CyMMa yriioB bubmorexa LHOK
P " yMMA YT https://m.edsoo.ru/7f4211de
MHOTOYT'OJIbHUKA
[Ipu3Haky paBeHCTBA MPSAMOYTOJIBHBIX bubnnorexa [JOK
63
TPEYroJIbHUKOB https://m.edsoo.ru/7f4211de
64 [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX bubnnoreka [JOK
TPEYTrOJIbBHUKOB https://m.edsoo.ru/7f4211de
65 [TepnenuKysIp U HaKJIOHHAS bubmorexa HOK
PHERIHRYTIP https://m.edsoo.ru/7f4211de
CBo#CTBO MeUaHBI MPSIMOYTOJILHOTO
66 Tpe OJ'ILHI/IK: MIPOBE péHH(?II"Z K bubmmorexa [JOK
peyr > IPOBEd https://m.edsoo.ru/7f4211de
TUIIOTEHY3€
CBo#CTBO MeUaHBI MPSIMOYTOJILHOTO
67 Tpe OJ'ILHI/IK: MIPOBE péHH(?II"Z K bubmmorexa [OK
peyr > IPOBEd https://m.edsoo.ru/7f4211de
TUIIOTEHY3€
68 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B bubnnorexka [JOK
30 rpagycoB https://m.edsoo.ru/7f4211de
69 [IpssMOYTONBHBIN TPEYTOJIBHUK C YIJIOM B bubnuorexa [IOK
30 rpagycoB https://m.edsoo.ru/7f4211de
70 CoOTHOILIEHUS MEKy CTOPOHAMH U bubnuotexa [JOK

yTIJIaMU TPEYroJIbHUKA

https://m.edsoo.ru/7f4211de
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7 CoOTHOILIEHUS MEKTy CTOPOHAMH U bubnmoreka [JOK
yIJIaMU TPEYTOJIbHUKA https://m.edsoo.ru/7f4211de
79 HepaBeHncTBO TpeyrosibHUKA. bubnnoreka HOK
HepaBeHcTBO 0 qimHe 1o0MaHOM https://m.edsoo.ru/7f4211de
HepaBeHCTBO MEXIY NEPIEHIUKYIIAPOM U
73 HaIfJIOHHoﬁ PaCCTg}}IIHI/Iep oT Tf[)‘ll(i (I)) Bubmaorexa ITOK
o A https://m.edsoo.ru/7f4211de
PSIMOH
KonTposbHas padoTa 1o Temam
74 "[IpsAMOYTOJIBHBIE TPEYTOJILHUKHA" bubnmorexa LHOK
| PAMOYT peyr W https://m.edsoo.ru/7f4211de
I'eomeTpHuyecKre HEpaBEHCTBA
75 OKpy>XHOCTb, XOPJIbI M IMAMETPHI, UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4211de
76 OKpy>XKHOCTb, XOPJIbl U TUAMETPBI, UX bu6mmoreka [IOK
CBOICTBa https://m.edsoo.ru/7f4211de
B3anMHOe pacroniokeHne OKpY>KHOCTH U
77 apaMoi. KacareapHasd U cexyias K bubmmorexa LOK
p ' ym https://m.edsoo.ru/7f4211de
OKPYXKHOCTH
B3anMHOe pacnonokeHne OKpyKHOCTH U
78 npsamoii. KacarenpHasa u cexyimas K bubmmorexa LHOK
P ' ym https://m.edsoo.ru/7f4211de
OKPYXKHOCTH
B3anMHOe pacnonokeHne OKpyKHOCTH U
79 npsamoii. KacarenpHasa u cexyimas K bubmorexa [IOK
P ' ym https://m.edsoo.ru/7f4211de
OKPYXKHOCTH
80 Ox HOCTb, BIIUCAHHASA B YIOJI bubnnorexa [IOK
Py ’ yr https://m.edsoo.ru/7f4211de
81 Ox HOCTb, BIIMCAHHAA B yIOJI bubmmorexa LOK
Py ’ yr https://m.edsoo.ru/7f4211de
82 [ToHsITHE O TEOMETPUUYECKOM MECTE TOUEK. bubnnorexka [JOK
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IIpumepbl reoOMETPUYECKUX MECT TOUEK Ha
IJIOCKOCTH

https://m.edsoo.ru/7f4211de

IlonsTue o reoOMCTPUICCKOM MCCTC TOYCK.

bu6mmoreka [IOK

83 [Ipumepbl reOMETPUUECKUX MECT TOUEK Ha httos://m.edsoo.ru/7f4211de
IJIOCKOCTH
84 OnucaHHasi OKPY>KHOCTb TPEYTOJIbHUKA, bubnnoreka [HOK
e€ UEHTp https://m.edsoo.ru/7f4211de
85 OrnncaHHast OKPY>KHOCTb TPEYTOJIbHUKA, bubnuorexa [JOK
e€ UEHTp https://m.edsoo.ru/7f4211de
86 Metoa reoMeTpruuecKuX MECT TOUEK TTPH bubnnoreka [JOK
pPELIEHUH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/7f4211de
87 MeToa reoMeTpuYecKuX MECT TOUYEK Mpu bubnmnoreka [JOK
pEeLICHUH TEOMETPUUECKUX 3a1a4 https://m.edsoo.ru/7f4211de
88 MeToJ1 reOMETPUYECKUX MECT TOUEK MPHU bubnuorexa [JOK
pEeLICHUH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/7f4211de
89 Metoa reoMeTprUUeCKUX MECT TOUEK TTPH bubnmnoreka [JOK
pPELIEHNH T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/7f4211de
O6ocHOBaHMS POCTEHIINX TOCTPOSHUH,
90 ATanbl 337]a41 Ha IOCTPOCHUSI, pEIIEHUE bubnnoreka [JOK
3a/1a4 Ha IOCTPOEHUE HUPKYJIEM U https://m.edsoo.ru/7f4211de
JINHENKOU
O6ocHOBaHMS TPOCTEUIINX TOCTPOESHHUH,
01 ATanbl 337]a41 Ha MOCTPOEHUSI, PEIICHUE bubnmoreka [JOK
3a7a4 Ha IOCTPOCHHUE LUPKYIIEM U https://m.edsoo.ru/7f4211de
JINHENKOU
KonrtponsHas pabora o teme Bu6orexa [JOK
92 "OkpyxHOCTb. ['eOMeTpHrueckue mecta

TOYCK. HOCTpOCHI/ISI C IIOMOIIBIO IUPKYJIA

https://m.edsoo.ru/7f4211de
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U TuHenkn"

[ToBTOpenue u 06o0meHue. Permenue

bu6mmoreka [IOK

93 SaRat, HITIOCTPUPYIOHIX CRASH MENY https://m.edsoo.ru/7f4211de
pa3IMYHBIMU TEMaMH Kypca T '
[ToBTOpenue u 06o0meHue. Pemenue Eu6 1OK
nonnoreka
o4 Jallat, IITOCTPUPYIOIIIX CRA3H MEXJLy https://m.edsoo.ru/7f4211de
Pa3IMYHLIMU TEMAMHU Kypca T '
[ToBTOpenue u 06o0meHue. Pemenue Eub 10K
noIMoTEeKA
% JA/LAT, WDROCTPUPYIOITX CHI3H MEXY https://m.edsoo.ru/7f4211de
Pa3IMYHBIMU TEMAMH Kypca T '
[ToBTropenue u o6o0menue. Pemenue BuG 10K
noIMoTEeKa
% Salat, WITIOCTPHPYIOTIIX CBASH MEXIY https://m.edsoo.ru/7f4211de
Pa3IMYHBIMU TEMAMH Kypca T '
[ToBropenue u o6o0meHue. Pemenue BuG 10K
nonanoreka
o SaRat, HITIOCTPUPYIOTIIX CBASH MO https://m.edsoo.ru/7f4211de
pa3IMYHBIMU TEMaMH Kypca T '
IToBTropenue n o6o61meHue. Pemenue Bu6 10K
nonanoTeka
%8 JA/1T, WDIOCTPUPYIOIIE CRISH MEXAY https://m.edsoo.ru/7f4211de
pa3IMYHBIMU TEMaMH Kypca T '
IToBTopenue u o6o61meHue. Pemenue BuG 10K
noIMoTEKA
%9 JA/LAT, WDIOCTPUPYIOITX CRISH MEXAY https://m.edsoo.ru/7f4211de
pa3INYHBIMU TEMaMH Kypca T '
[ToBTOpenue u o6o61eHue. Pemenne BuG 10K
NOTHOTEKA
100 3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY https://m.edsoo.ru/7f4211de
Pa3IMYHBIMU TEMaMH Kypca T '
101 WroroBas koHTpoJsibHAs paboTa Eggjﬁ;ﬁ;ﬁ?ﬁ}; £4911de
102 [ToBTropenue n o6o0meHue. Pemenue bubmmoreka [IOK
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3aJ1a4, WUTIOCTPUPYIOIIMX CBA3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

https://m.edsoo.ru/7f4211de

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/7f4211de

8 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne i/ Tema ypoka Kounrpoabubie
Beero oOpa3oBaTe/ibHbIE
padoThI
pecypcsl

1 [Tapamrenorpamm, €ro Npu3HaKu U 1 0

CBOMCTBA
5 [Tapannenorpamm, ero npu3Haku u 1 0

CBOMCTBa
3 [Tapamenorpamm, €ro Npu3HaKu U 1 0

CBOMCTBA
4 [Tapamrenorpamm, €ro Npu3HaKu U 1 0

CBOMCTBA
5 [Tapamnenorpamm, ero npu3Haku u 1 0

CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1 0

IIPU3HAKU U CBOMCTBA
7 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1 0

IIPU3HAKU U CBOMCTBA
3 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1 0

IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, Ux 1 0

MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TPEYroJbHUKA 0
11 CpenHsist TMHUSA TPEyroJbHUKA 1
12 Tpamenus. PaBHoOenpenHas Tpanemus, e 1 0

CBOMCTBA U IPU3HAKHU




Tpanenus. PaBnoOenpenHas Tpamemnus, eé

13 . 1 0
CBOICTBA M PU3HAKH

14 [IpsiMoyroibHAs Tpanenus 1 0

15 Cpenusist TUHUS Tpaneun 1 0

16 Teopema Daneca 1 0

17 Teopema daneca 1 0

18 TeopeMa 0 IpOMOPLIMOHATIBHBIX OTPE3Kax 1 0

19 TeopeMa 0 pOMOPIMOHATILHBIX OTPE3Kax 1 0

20 LlenTp mMacc TpeyroibHUKA 1 0

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI 1 0

99 KonTponbhas padota no teme 1 1
"YeTpIpEXyroJpHUKN"

93 [TomoOue TpeyroibHUKOB, KOA(PPHUIIUEHT 1 0
1o100ust

24 [TonoGue TpeyroibHUKOB, KOAPPHUIUEHT 1 0
noo0us

25 [Ipu3naku mo100Us TPEYroabHUKOB 1 0

26 [Tpu3Haku mo100us TPEYroIbHUKOB 1 0

27 [Ipu3naku mo100Us TPEYroabHUKOB 1 0

28 [Tpu3Haku mo100us TPEYroIbHUKOB 1 0

29 [Ipu3naku mo100Ust TPEYroIbHUKOB 1 0

30 [Ipu3naku mo1o6ust TPEYroabHUKOB 1 0

31 [TpumeneHne nogo0us PH pelIeHUH 1 0
MPAKTUYECKHX 3a/1a4

39 [TpumeneHne o00us IPH PeTICHUH 1 0
MPAKTUYECKUX 3a/1a9

33 [TpumeneHne no 00U PH pelIeHUH 1 0




IMPAKTUYCCKUX 3aaa4d

[Ipumenenue mogooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

35 [Ipumenenue nogo0us Npu pereHuH
IIPAKTUYECKUX 3a/1a4

36 [TpumeneHne o 00U PH PeILICHUH
MPAKTUYECKHX 3a/1a4

37 BBenenue nouaTus npeodpazoBaHus
no1o0us 1 moT00HBIX GUryp

38 Kontponbnas padota nmo teme "Ilomooue"

39 [Tonstue nnowmaau. CpolicTBa IUIoIAaeH
reOMETPHUECKUX HUTyp

40 ITonstue mromanu. CBolcTBa ILIOIIAAEH
reoMeTpHUECKUX puryp

41 [Tonstue nnowmaau. CpolicTBa IoImaaeH
reoMeTpHUecKuX Guryp
[Ipocreiimue GopmMyIbl A7 TIIOMIATU

42 TpeyrojbHUKa, apaiieraorpaMma, pomoa u
Tparnenun
ITpocreiime hopMysabl s MIIOLIAIN

43 TPEyroJibHUKA, NapajuiesorpaMmma, pomoa u
Tparnenun
[Tpocreiiume hopMysIbl AJs MIIOLIAIN

44 TPEyroJibHUKA, NapajuiesorpaMmma, pomoa u
Tparnenun
[Ipocreitmme GopmMyIbl A TIIOIIAIN

45 TpEyroJibHUKa, Mapajuiejorpamma, pomoa u

Tparneunuun




[Tpocreiimme hopMyIIbl s TUIOIIA TN

46 TpeyroJibHUKA, NapajuiejorpaMmma, pomoa u 1 0
Tpanenuu
[Tpocreiimme hopMyIIbl s TUIOIIA A

47 TpPEYroJbHUKA, apaieorpaMma, pomoa u 1 0
Tpanemnuu
[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

48 TpPEYroJbHUKA, apaieorpaMma, pomoa u 1 0
Tpanenuu
[Ipocreiimue hopMynbl A7 TIIOMIATU

49 TpeyrojbHUKa, mapaierorpaMma, pomoa u 1 0
Tpanemnuu
[Ipocreiimue hopMyInbl A7s TIIOMIATU

50 TpeyrojbHUKa, mapaierorpaMma, pomoa u 1 0
Tpanemnuu

o1 [Tnomanu nopo6HbIX GUryp 1 0

52 [Tnomaau nogo6HBIX GUryp 1 0

53 [Tnomaau mogoOHBIX Guryp 1 0

54 KonTponbnas pabota o teme "Ilnomans" 1 1

55 Teopema I[udaropa 1 0

56 [Tpumenenue Teopemsl [Tudaropa npu 1 0
pEIIeHNY TPAKTHYECKUX 3314

57 [Tpumenenue Teopemsl [Tudaropa npu 1 0
pElIeHNN TPAKTHYECKUX 3a71a4

58 [Ipumenenue Teopemsl [udaropa npu 1 0
pEIIeHNN TPAKTHYSCKUX 33124

59 [Tpumenenue Teopemsl [Tudaropa npu 1 0

PEIICHUHN MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [Iugaropa npu

00 pELICHUH TPAKTUYECKUX 3a/1a4

61 IIponopuroHanbHbIE OTPE3KU B
NPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 IIponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponoprronanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT€HC M KOTAaHTCHC

67 OCTpPOTO yTJIa MPSIMOYTOIBHOTO
TPEyroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

68 OCTPOTrO yTja NpsIMOYTOJIbHOTO
TPEyroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

69 OCTPOTrO yrja NpsIMOYrOJIbHOTO
TpEyrojibHUKa

20 Tpuronomerpuveckre GyHKIIUU YTIIOB B
30°, 45° u 60°

71 Tpuronomerpuueckre GyHKIUHU YIIOB B
30°, 45°u 60°

72 KonrtponsHas pabora o teme "Teopema




[Tudaropa u Havyana TpuroHomerpun"

73 Bnmcanubie 1 IEHTpaIbHBIC YTIIbI 1 0

74 BrucanHnble U IEHTpaIbHBIE YIUIbI 1 0

75 BrucanHble U LIEHTPAIbHBIE YIUIBI 1 0

76 Bnmcanubie v IEHTpaIbHBIC YTIIbI 1 0

77 Yroa Mexay KacaTeIbHON U XOpJ0U 1 0

78 VYroa Mexay KacaTeJIbHOW U XOpI0i 1 0

79 VYTIibl MEXAY XOpAaMU U CEKYIIUMU 1 0

80 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1 0

81 BHI/IC&EIHI)IG Y ONMCaHHEIC 1 0
YEeTHIPEXYTrOILHUKH

82 Bnnca?Hble U ONHMCaHHbIE 1 0
YEeTHIPEXYTOILHUKH

83 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO 1 0
YeThIPEXYTOJIbHUKA

84 CBolicTBa ¥ MPU3HAKK BITUCAHHOTO 1 0
YeTBIPEXYyTrOJIbHUKA

85 CBoiicTBa ¥ MPU3HAKK BIHCAHHOTO 1 0
YeThIPEXYTOJIbHUKA

86 CBoiicTBa ¥ MPU3HAKK BIIMCAHHOTO 1 0
YeThIPEXYTOIbHUKA

87 B3anmHoe pacnonokeHue AByx 1 0
OKPY)KHOCTEH

88 B3aumHoe pacnonoxenue IByx 1 0
OKpPYKHOCTEH

89 Kacanne okpyxHOCTEN 1 0

90 Kacanwne okpyxxHocTei 0




91

OOmre KacaTenbHBIE K IBYM OKPYKHOCTSIM

92

93

94

KontposbHas padota mo teme "Y1iasl 1
YeThIPEXYTOJbHUKH, CBA3aHHBIE C
OKpPY>KHOCTBIO"

[ToBTOpenue u 06o0meHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIIMX CBI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u 06o0meHue. Pemenue
3a7a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

95

[ToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

96

97

98

[ToBTropenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBTropenue u o6o61eHue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa
IToBTropenue u o6o61meHue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca

99

[ToBTOpenue u o6odmeHue. Pemenne
3a]a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY
pa3NUYHBIMU TEMaMH Kypca

100

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, HJUTFOCTPHUPYIOIINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca




101 Hrorosast kKoHTpoOJIbHAsE paboTa 1
[ToBTOpenue u 06o0meHue. Pemenue
102 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1
pa3IUYHBIMU T€MaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTpoJbHbIe
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypchl

1 Cunyc, KocuHyc, TaHreHc yriaoB ot 0 10 1 0

180°
5 OCHOBHOE TPUTOHOMETPHUYECKOE 1 0

TOXICCTBO
3 @DopMyITbl TPUBEICHHS 1 0
4 @opMyIIbl IPUBEACHUS 1 0
5 Pemenue tpeyronsHukos. Teopema 1 0

KOCHHYCOB
6 Pemenue TpeyroiapHUKOB. Teopema 1 0

KOCHHYCOB
7 Teopema cuHycoB 1 0
8 Teopema cunycoB 1 0

Perrenne nmpakTHYECKUX 3a/1a4 C 0
9 WCIIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1

TEOPEMbI CHHYCOB

PelieHre mpakTHYECKUX 3a1a9 C 0
10 WCIIOI30BaHUEM T€OPEMbI KOCHHYCOB U 1

TEOPEMBbI CHHYCOB
11 Pemenue npakTuyeckux 3aaay ¢ 1 0

HCIIOJIb30BAHHUEM TCOPEMBI KOCUHYCOB U




TCOPCMbI CHHYCOB

Pemenne IMPAKTUYCCKUX 3aaa4 C

12 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

13 Tpuronomerpuueckue GopmyIbl 1is
IUTOINAM TPEYroJbHHUKA, apajuielorpaMma

14 Tpuronomerpuueckre GOpMyIbI JIs
IUTOINAM TPEYroJbHHUKA, apajuleorpaMma

15 Tpuronomerpuieckne GOpMyIbI IS
IUIOLIA/IA TPEYTOJIbHUKA, MTapajljiesiorpamma

16 Tpuronomerpuueckue GopMyIbl 1is
IUTOINAM TPEYroJbHHUKA, apajuielorpaMma

17 ®opwmyia ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 @opMyi1a IUIONIAIN BBITYKIOTO
YETBIPEXYTOJIbHUKA

21 @opMyi1a IUIOIIAIN BBITYKIOTO
YETBIPEX YT OJIbHUKA

99 KontponsHas padorta no reme "Perienue
TPEYroJIbHUKOB"

93 Xopasl U 10/1I00HBIE TPEYTOJILHUKY B
OKPY>KHOCTH

24 Teopema o npon3BeeHUN OTPE3KOB X0

25 Teopema o mpon3BeIEHUHN OTPE3KOB X0




TeopeMbl 0 TPOU3BEICHUN OTPE3KOB

26
CEKYILIUX

97 Teopembl 0 MPOU3BEICHUN OTPE3KOB
CEeKYIINX

28 Teopema o KkBasipaTe KacaTeabHOMN

29 Teopema o KBasipaTe KacaTeabHOMN

30 Teopemsr UeBsl 1 Menenas

31 Teopembr UeBbl 1 MeHemast

32 Teopembr UeBbl 1 MeHemast

33 [TonsiTHIE O TOMOTETHH

34 Kontponbhas padota no teme "[logodue
TPEYroJbHUKOB"
YpaBHeHHE NIPSIMOH Ha IUIOCKOCTH.

35 VYrnoBoii koahpuireHT 1 cBOOOTHBIIH
YJIeH, UX TeOMETPUUECKUI CMBICIT
YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.

36 VYT110B0# KOAhGUIHEHT 1 CBOOOIHBIN
YJIeH, UX TeOMETPUUECKUI CMBICIT

37 [MapannenbHOCTh U MEPIEHANKYISIPHOCTh
MpSIMBIX (Yepe3 yriaoBoi KodhULIMEHT)

38 VYpaBHEHHE OKPYKHOCTU

39 HaxoxnieHne nepecedeHui OKpyKHOCTEN U

MpsAMBIX B KOOpAWHATAX




HaxoxneHue nepecedyeHuil OKpy>KHOCTEN U

40
IPSIMBIX B KOOpJUHATaX
41 dopMyia pacCTOSIHUSA OT TOYKH 10 IIPSIMOU
[Inomans napauuienorpamma B
42 KOOpJMHATAX, TIOHATHE 00
OPUEHTUPOBAHHON IIOIIAIN
IIpuMeHeHMne MeTo1a KOOPAUHAT B
43 IPAKTUYECKH-OPUEHTUPOBAHHBIX
reOMETPHUECKUX 3a]auax
44 KonTponbhas padota no teme "Mertox
KoopauHat"
45 BexTops!l Ha 10CKOCTH
CrnoxeHue ¥ BbIUNTaHUE BEKTOPOB —
46 MIpaBUJIa TPEYTOJIbHUKA U
napauenorpaMma
CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB —
47 IIpaBWJIa TPEYTOJIbHUKA U
napasuesnorpaMma
48 YMHOXEHHE BEeKTOpa Ha YHCIIO
49 Koopaunats! BekTopa
CroxeHre 1 BBIYUTaHUE BEKTOPOB,
50 YMHOXXEHHE BEKTOpa HA YUCIIO B
KOOpAMHATax
CroxeHre ¥ BRIYUTaHHE BEKTOPOB,
51 YMHOXEHHE BEKTOpa Ha YUCIIO B

KOOpAuHaTax




52

[IpumeHeHne BEeKTOPOB B (PU3HKE, LICHTP
Mmacc

53

54

ITonsTre o 6a3uce (Ha MIOCKOCTH).
PasnoxeHust BEKTOPOB 10 Oasucy

[TonsTre o 6a3uce (Ha MIOCKOCTH).
PaznoxeHust BEKTOPOB 110 Oa3ucy

55

ITonsTre o0 6a3uce (Ha MIOCKOCTH).
PasnoxeHust BEKTOPOB 110 Oa3ucy

56

57

58

CkaisipHO€ ITPOU3BEIEHUE BEKTOPOB,
F€OMETPUUYECKUM CMBICIT U BBIPAXKEHHUE B
JIEKapTOBBIX KOOPJAMHATAX

JMCcTpUOYTUBHOCTH CKAJISIPHOTO
MIPOU3BEICHUS

CkansipHO€ MPOU3BEICHUE U
MIPOCIIMPOBAHUE

59

60

61

[IpuMeHeHne CKaISIpHOTO NMPOU3BENCHUS
BEKTOPOB JUIsl HAXO0XKACHUS JJIMH U YIII0B
IIpuMeHeHne CKaIIPHOTO IPOU3BEICHUS
BEKTOPOB Ul HAXO0XACHUS JJIMH U YIJI0B
[IpuMeHeHne CKaJSIPHOTO TPOU3BEICHHUS
BEKTOPOB JUIsl HAXO0XACHUS JJIMH U YIJI0B

62

63

Pemenne reOMCTPHUYCCKHUX 3a71a4 C
IIOMOIIBIO CKAJIAPHOTO IMPOU3BEACHUA
Pemenue reOMCTPHUYCCKUX 3a1a1 C
MOMOIIBIO CKAJIAPHOTO IMPOU3BCACHU A

64

Kontponbras padota mo teme "Bektopsr”

65

HpaBI/IHBHBIe MHOTI'OYT'OJIbHUKH,
BBIYHCIICHHUEC UX JJICMCHTOB




66

HpaBI/IJIBHBIe MHOI'OYI'OJIbHUKH,
BBIYHCIICHUEC UX JJICMCHTOB

67

68

HpaBI/IJIBHBIe MHOI'OYroJIbHUKH,
BBIYHMCIICHHUEC UX JJICMCHTOB

HpaBI/IJ'IBHLIe MHOTI'OYTI'OJIbHUKH,
BBIYHCIICHHUEC UX JJICMCHTOB

69

Yucno v JUIMHA OKPYKHOCTU

70

71

72

Uucno © v IMHa OKPYKHOCTH
JlnuHa Tyru OKpY>KHOCTH

JlnuHa Tyru OKpY>KHOCTH

73

74

75

Pannanuas mepa yrna

Panuannas MEpa yriia

[Tnomanp kpyra u ero 3JIeMEeHTOB (CeKTopa
U CETMEHTA)

76

77

78

[Tnomans Kpyra u ero 3JeMEeHTOB (CEKTOpa
Y CETMEHTA)

[Tnomanpe kpyra u ero 3JeMEeHTOB (CeKTopa
Y CETMEHTA)

Brruncnenmne nepumMeTpoB U IIIOImaaeit
(buryp, BKIIOYAIONIUX dJIEMEHTHI Kpyra

79

80

Brruucnenue nepuMeTpoB U Iiomanen
¢buryp, BKIIOYAIOIIUX 3JIEMEHTHI Kpyra

KonTponbhas no reme "/[nuna
OKpPY>KHOCTH M IIJIolaab kpyra"




81

[lenTpansHas cuMMeTpus

82

83

84

[{eHTpanbHO-CUMMETPUYHBIC (DUTYPBHI
[ToBopoT

OceBas cummeTpus

85

86

87

@urypsl, CHMMETPUYHBIE OTHOCUTEIIEHO
HEKOTOPOW OCH

[TapannensHbIii IepeHoc
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3a]a4, WJUTIOCTPHUPYIOUINX CBSI3U MEXKITY
pa3IUYHBIMU TEMaMU Kypca
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[ToBTOpenue u 06o0meHue. Pemenue
96 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3U MEXKTY
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[ToBTOpenue u 06o0meHue. Pemenue
97 3a7a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
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[ToBTropenue u o6o0meHue. Pemenue
98 3a7a4, MIUTIOCTPHUPYIOLINX CBSI3U MEKIY
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[ToBTropenue u o6o0menue. Pemenue
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ['eometpust, 7-9 kimaccel/ Atanacsa JI.C., byry3zoB B.®., Kagomiie C.b. u

npyrue, AkunonepHoe oomectso «M3narensctBo «IIpocsemnienne»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS

1) 'eometpus, 7-9 knaccel/ Atanacsas JI.C., byryzos B.®., Kagomiies C.b. u
npyrue, AkunonepHoe odmectso «M3narenscto "[Ipocsenienne”

2) 3uB b.I'. 3agauu o reometpun. 7 - 11 kimaccel: yued. mocodue s
oOmeobOpasoBar. opranuzanuii / b.I'. 3uB, B.M. Meiinep, A.I'. baxanckuii. -
14-e uzn. - M.: Ilpocsemienue, 2019. - 271 c.: uin. - (3aga4HuK).

3) 'eometpusi. beicTpblii KOHTpOJL Ha ypoke. 7-9-e kiaccwl/ E.I'.KonHoBa,
J.1.Xanun; noxa penakiuein @.d.JIsicenko, C.FO.Kynabyxosa. - Poctos-0//1;
Jlernon - M, 2018
4) Maremaruka. ['eomerpus : 7—9-e kiaccel : 6a30BbIi YPOBEHB :
METOIMYECKOE MTOCo0ue K

M34 npenmeTHOM JIMHUKM yueOHUKOB 110 TeoMmeTpun JI. C. Atanacsna, B. @.

Bbyty3osa, C. b., Kagomuesa u ap./ — 2-e u3a., crep. — Mocksa :
[Ipocsemenne, 2023

5) 'eometpusi. 9 knacc. TeTpanb 115 TPEHUPOBKH U MOHUTOPUHTA: y4eOHOE



nmocooue. 3-e u3ganue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

1) I'eore6pa https://www.geogebra.org/classic?lang=ru
2) Poccwiickas snextponHas mmkoja https://resh.edu.ru/

3) bu6mmoteka I{OK https://m.edsoo.ru



