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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJILHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1EbI0 00€CTeunTh M3yYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOUIEHWHA M B3aUMHOE  pACIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3y4eHUusi reOMETpUU Ha YPOBHE OCHOBHOIO
oO1iero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS POBOJAUTD
JTIOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JeHuss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHE TOKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

Lenpro U3y4eHUs r€OMETPUHN ABISIETCSA MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUM KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3aJlay, BCTPEUAIOIIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMUCHIBATH CIOBaMHM YEPTEK WM PUCYHOK, HAWUTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUThIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO KaOeyst wiu TpeOyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BRIUMCIMUTENIbHAS JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuy 3aga4 MNPaKTAYECKOTO XapakTepa OOYy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEAlbHBIX JKU3HEHHBIX CUTYyalllii, IPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh IMOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh Y4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yarolyecs: He MPOCTO 3HAKOMSITCS C ONPECIEHHBIMU MOHATUSIMU, a
YBEPEHHO OBa/ieBatoT UMH. CyllIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUH U3Yy4aroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaoT
YMEHHUSI, MOMOTAIOIIME MM YBEPEHHO NPUMEHATh CBOUM 3HAHHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeaMeTax, mpexae Bcero gpusuke u uHpopmaTuke,
a TaK)Xe TO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3asay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOnEHHBIM
yaeOHbBIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC pa3ciibl
conepxkanusi:  «Hawana  reomerpum», «TpeyronbHukn», «OKpyKHOCTBY,
«YetpipéxyronbHukuy, «Ilogobuey, «dneMeHTsl TpuroHomeTpuny, «llmomanny», a
Takxke «MeTton koopauHaty, «Bexkrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha usyuenue yueOHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpud. HadaibHble NOHATHS
reomerpun. Touka, mpsiMasi, OTpe3ok, ayd. IloHstue o0 axcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TOYeK Ha NpsMou. M3mepeHue MHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts ¥ yroi. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukainbHbie U cMeKHbIE yIuIbl. [laparuienbHble U IEPIEHANKYIISIPHBIE TPSMBIC.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. JliinHa somanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE (QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHuss. MTHCTpyMEHTHI 111 ©3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuKku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIBHBIE, TYIOYI'OJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTrOJIbHHUKA.

PaBeHcTBO TpeyronbHUKOB. IlepBblii W BTOpPOM NPU3HAKKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIY CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpEeyroJpHUKa. HepaBeHCTBO O IJIMHE TOMaHOM.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOLIEM MHPE.

IMapaanensHbie npsimble. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBkimna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIWIOBOM Teomerpun. CBoOICTBa U
MIPU3HAKK NapajuleNbHbIX NpsMbIX. CyMMa yriioB TpeyroibHUKa. BHEMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJabLHUKH

[Ipu3Haku paBeHCTBA IMPSMOYIOJIBHBIX TPEYroJbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAMAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHblii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTHl OKPYXHOCTH W Kpyra: LEHTP,
paguyc, AMaMeTp, XOpJa, UX CBOMCTBA. B3anMHOE pacmoioKEeHNE OKPYKHOCTU U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCAaHHas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoMeTpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecta ToueK. ONnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIeCKMX MECT TOYEK IPH PELICHUH T€OMETPUYECKUX 3a4ay.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJIS M JIUHEHKH

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, 3TaIlbl
34141 HA MIOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero MNpu3HAKW U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKu. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPAIICLH.

CpenHsas nUHUSL TPEYroJbHUKA. MeToj yIBOCHUSI MEIHAHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHuu MeIMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 111 IPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpabHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Tonobue TpeyrodbHUKOB, Kod(pdunueHT momoous. Ilpusznaku momgoOus
TPEYroJbHUKOB. IIprMeHeHue nomo0us TpU PpELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsarne o mmromaau. CBoOMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMyIbl 7S MJIOMIAN TPEYTOJNIbHIKA, TapajuieorpaMma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢puryp. OTHOILIEHHE TUIOMIAAEH TPEYTOILHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJIBHOIO
TpeyroibHuka. TpuroHomerpuueckue ¢yHkiun yriaoB B 30°, 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KU B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YTIIIbI, YrOJd MEXKIy KacaTEIbHOM M XOPIOW.
Yrael MeXay XOpJaMM M CEKyLIMMH. BIMCaHHBIE M ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YETBIPEXYroJbHUKU. CBOICTBA M NPU3HAKH BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01Me KacaTrelabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPUUECKOE  TOXKIIECTBO. @opmynbl  npuBeneHus.  PemeHue
TPEYyroJbHUKOB. TeopemMa KOCHHYCOB UM TEOpeMa CHHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl Uil IUIONIAAM  TPEYTOJIbHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna momanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKA B  OKPYXKHOCTH. Teopema o0
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHHH OTPE3KOB CEKYLIUX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reoOMETPUYECKUX
3agad. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA((OUIMEHT U CBOOOIHBIN
YIEH, UX TIEeOMETPUYECKH cMbIcH. IlapamienpHOCTE M NEPHNEHIUKYISIPHOCTD
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue okpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
NpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKHM A0 mpsimoid. Ilnomans
napajiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1ayax.

BekTopbl

BekrTopbl Ha miockocTd. CloXKeHUE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. ClIOKEHHE M BBIYMTAHHE BEKTOPOB, YMHOXXEHUE BEKTOpPA HA YHCJIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonatue o Oa3uce (Ha IUIOCKOCTH). PaslioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopAauHaTaX. JHUCTpUOYTUBHOCTh CKAJISAPHOTO TPOU3BEIACHHUS.
CkansipHO€  TpPOM3BEACHUE M  MNpoeHUpoBaHHE. [IpuMEHEHue CKaIIpHOro



IIPOM3BEACHUSI BEKTOPOB Ul HAXOXKIECHMS [JJMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIAPHOIO MPOU3BEACHUSI.

JIJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBunpHBIE MHOIOYroJbHHUKHM. JlnmHa oOkpyxHOCcTH. ['pamycHas wu
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEPEHUH IITMHBI OKPYKHOCTH U
IUIOLIAN KpYyTa.

JIBMKeHUSsI TUIOCKOCTH

LlenTpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [ToBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbI NEPEHOC.

[TonsiTue nBwkeHuss U ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IIPUPOJE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommoszunuu
IBUKEHUH (mpocTeiiine npuMepsl). [[puMeHeHne B reoMeTpuuecKuX 3aauax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «T'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbhl OCBOEHUS INPOrpaMMbl 110 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE HAYYHOTO NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYECKON HayKuM Kak cdepbl UelIOBEYECKOM
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTHUS LMBHINA3ALMUH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KYyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ATEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO TNPHUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIlel cpenapl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIEACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3ZHAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIC
YMEHHUE YUYUTHCS Yy JIPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEO0OXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHSI, TUTIOTE3bI 00 00BEKTAX M SBICHHUSIX, B TOM YHCIIC paHEe HEHU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC pEIICHUs W JeHCTBHUSA, (OPMYJIHPOBATh U OIEHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi Oyayt chopMUpOBaHbI MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aelcTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXJy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYJIUPOBaTb U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JieNaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MAaTEMAaTHYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbIOMpaTh Hauboyiee MOAXOASAINMM ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue A€l cTBUS:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE U JaHHOE, (pOpMHpOBaTH TUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHUE;

OPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHy OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YECKOTro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX1y COOOI;

CaMOCTOATENEHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BEIBOJAOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCa, a TakKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy mpenacTaBieHUs HUHPOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHUSA:



BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j¢ 0OCYXXIIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KUBaTh pa3jIMude W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayuTOPHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHMPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOIECC W pPe3yJbTaT
paboThI, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYpMb» W UWHBIE); BBINOJHATh CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOmMUN pe3ynbTarT IIo
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yUEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEelIeHUs 3aJaud (UJId €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelIeHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMNPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEJIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaNJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIEeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU NPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PAaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yJbTaTHI:

Pacno3HaBaTh U3yY€HHbIE TIE€OMETPUYECKUE (UIYpPBI, OIpPENeIsaTh UX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb I'€OMETPUUECKHE (UTYpBI, BBIIOJIHATH
YEpPTEXKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIUYHH YTJIOB.

JlenaTp MPUKUAKY U OLIEHKY JMHEWHBIX W YTJIOBBIX BEJIMYMH IMPEIMETOB B
peaslbHOM KU3HHU, pPa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUUHBI.

CTpouTh 4epTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/1au.

IIpoBOAUTE JIOTMYECKUE PACCYKICHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUYECKUX 3a1ay.

Omnpenensts napajjieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHHUS U HAXOAUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MApAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTuueckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEeIUHHBINA MEPIEHIUKYIIAP K OTPE3KY Kak T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3a/1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBaTh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKThI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTe noHsATHEM KacaTelbHOW K OKPY>XKHOCTHU, MOJIb30BaTHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajuyca, MPOBEIEHHOTO K TOUYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, IMPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh W NPUMEHATH NPOCTEUIINE TEOMETPUYECKHE HEPABEHCTBA,
IMOHUMATh X MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJISA U
JIMHEUKHU.

K xoHmy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
peIMETHbIE PE3YyJIbTaThI:

Pacro3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJNBHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH IIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a U npsMOYrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NIPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUSI MEIMAH TPEYTrojbHUKA (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagets moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIEHHH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopeMy O IPONOPLUUOHATIBHBIX OTPE3Kax, MIPUMEHSTh UX I PELICHUS
MPAKTHYECKHX 3ajad.

Pacnio3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh MX
CBOWMCTBA MPH PEIICHUU 33]1a4.

Brnanerp moHATHAMH TIOA00MS TPEYroiabHUKOB, KoddduumueHrTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. MIMeTh npeacraBnenue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJIbHUKOB TPU PEHICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MO100ME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W uCHONB30BaTh mOpocTeilmue  (GopMynbl A [UIOLIAAd
TpeyrojbHHUKa, TapaiesorpaMma, poMoa U Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0amMu) IUIOIIAAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysch, TIe HEOOXOMUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHE IIJIOMIAIeH



NoOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 33aAad. [IpUMeHATh MoixydeHHbIE
YMEHUS B MPAKTHUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoit [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpakTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YyIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
Y4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh MOJNy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K koHiy 00y4yeHus B 9 kiacce 00ydaromuics NOJyYUT CIEAYIOLINE TPEAMETHBIE
PE3yNbTATHL:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO PA3JIMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTHHBI
Y YTJIbl JUTsl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXZCCTBOM JUIA HAxXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELIEHUH TEeOMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHHS IIPU
pEelIeHNHN NTPAKTUYECKUX 3a1a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (OpMyNaMHu JUIsl IJIOIIAAU TPEYroJbHUKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyiy ['epoHa u
bopMyy JUIs TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NMers 1npeAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJlaX, yIJAX MEXAY XOpIaMH
(CeKyIIMMHM) U yTiie MEXAY KacaTeJIbHOM U XOPAOH ITPH PEIIEHUN T€OMETPUUECKUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsAMOl Ha TMJIOCKOCTH. BiameTs NOHATUSMU YriaoBoro KodpduiuueHta u
CBOOOJHOTO 4JI€HA, MOHUMATh HUX TEOMETPUUECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBaHMEM JHMHEWMHON (QYHKIUH. YMETh
pematb METOAOM KOOPAMHAT 33Ja4M, CBS3aHHBIE C NApPAUICIBHOCTBIO H
MEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECEUCHHS.

BeIBOIUTE M BIANETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTeh MeTox
KOOpPAMHAT JUIl HAXOXKICHHUs IEPECEUCHUM OKPYKHOCTEM M NpsMbIX. Bianers
dbopMynaMu paccTOSSHUS OT TOYKH JO MPSMOM, TUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpOBaHHOM mowmaau. lloap3oBaThCcs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  PELICHUU
IFEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATb METox KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Biagerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M IapajuieorpaMMa.
Biianers NpakTUYECKUMU HMHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO I10JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOpINHATAX.

NmeTs npencrabieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI 1O
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOIIECHUHM. IIpUMEHATH IOJIydYeHHbIE 3HAaHHUS B
NPOCTEUINX (PU3UYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalIspPHOTO IPOM3BENCHUS BEKTOPOB, NMOHMMATh €ro
FEOMETPUYECKUM CMBICII U YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh IUCTPUOYTUBHOCTh CKAJSIPHOTO MPOU3BEACHUS
U €ro CBA3b C IPOELUpOBaHUEM. [IpUMEHATH CKAJSIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAaXOXKIEHUs JUIMH W YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcnomp30BaTh CKaJspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanuecknx U (pu3ndeckux 3agadax.

BrageTe NOHATHSAMHM NPABUIBHOIO MHOTOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PaJUaHHOM MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KpyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTydYEeHHBIE YMEHHUS NPHU
pEIICHUH MPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHE CBENCHUS 00 M3MEpEHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (UTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHsATh NBUXKEHUS IUIOCKOCTU
IIPU PEILIEHUU T€OMETPUYECKUX 3a1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha NMPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM Komrponsusre  Tpaxruseckie (uudpossbre)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Hauana reomerpuu. [Ipocreimmue
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 28 1
N3mepenne reoMeTpuuecKux BEIMYHH
2 TpeyronsHuKN 19 1
3 [TapamnensHocTs. CymMMa yriioB 15 |
MHOT'OYTOJIbHUKA
[IpsimoyronbHbIE TPEYTOJIBHUKHI
5 ['eomeTpuyeckue HepaBeHCTBA 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 To4eK. ITocTpoeHus ¢ moOMOILIBIO NUPKYJIS 18 1
U JIMHEWKH
7 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATU3AIHA 10 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

No /it HanmenoBaHmue pa3jiesioB U TeM Korrpomsusre  Mparrmseckie (uudpoBbie)

NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI pecypenI

YeThIpEXyroIbHUKN 22 1

IToxoOue 16 1

[Imomane 16 1

Teopema [Iudaropa u Havana 13 1

TPUTOHOMETPUHU

Vribl 1 4eTBIPEXYTOJIbHUKY, CBS3aHHBIE C 20 1

OKPY’KHOCTBIO

HOBTOPGHI/IC, 00001IeHue, CUCTeMaTH3aIHS 10 |

3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
No /i HaumeHnoBaHue pa3aesioB U TeM Korrpomsusre  Mparrmseckie (uu¢poBbie)
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTbl pecypenI
1 Pemenue TpeyroiabHIUKOB 22 1
2 [TogoOue TpeyroJbHUKOB 12 1
3 Meroa koopAauHaT 10 1
4 Bexkrtopsl 20 1
5 JUIHa OKPY>KHOCTH U IIJIOLIAa/Ib Kpyra 16 1
6 JIBHKEeHUS MIIOCKOCTH 10
7 [ToBTOpEHME, 0606H_[eHI:Ie, 12 |
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

I/ICTOpI/ISI BO3HHUKHOBCHHA U pa3BUTUA
reoMCTpumn

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Hauanenbie nonstusa reomerpun. Touka,
npsiMasi, OTPE30K, JIyd
HavanbHbie nonsatus reometpun. Touka,
npsiMasi, OTPe30K, JIyd

[Tonstue 06 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICIICHUH, CBOKCTBE,
MIpU3HAKe

B3anmHOe€ pacronoxeHue TO4eK Ha
npsMoi. 3MepeHne JuIMHbI OTpe3Ka,
pacCcTosiHUE MEXAYy TOUKaMU

B3anMHOe pacnonokeHue TOYeK Ha
npsiMol. 3mepeHne JuIMHbI OTpe3Ka,
paccTostHuEe MEXAy TOUKaMU
B3anMHOe pacnonoxeHue TOYeK Ha
npsMoi. I3MepeHune JUIMHbI OTpe3Ka,
paccTosiHue MeXAy TOUKaMU

[TonymnnockocTs U yroiy. Buasl yrios.
N3mepenue Benu4rH yriioB

[TonynnockocTs U yrois. Bunsl yrios.




W3mepenue Beln4YnH yIiioB

[TonynnockocTs 1 yroiji. Buzsl yrios.

10
W3mepenue BeIMYuH yIiloB
BepTukanbHble U1 CMEKHBIE YTJIbL.

11 [TapaienpHbIe U IEPIICHIUKYIISIPHBIC
IpsiMble
BepTukanbHble U CMEKHBIE YTJIbL.

12 [TapamienpHbIe U IEPIIEHIUKYIISIPHBIC
psiMble
BepTukanbHble U CMEKHBIE YTJIbL.

13 [TapannenbHble U NEPIEHIUKYIISPHBIE
IpsiMbIE
BepTukanbHble U CMEKHBIE YTJIbL.

14 [TapannenbHble U NEPIEHIUKYIISPHBIE
IIpsiMbIE
BepTukanbHble U CMEKHBIE YTJIbL.

15 [TapamtenpHble U IEPIICHINKYIISPHBIE
psiMble

16 buccekrpuca yria

17 buccekrpuca yria

18 buccekrpuca yrna

19 Jlomanas. Buapl nomaHbIX. [[nnHa
JIOMaHOU

20 Jlomanas. Buasl momansix. [[nvHa
JIOMaHOHU
MHuoroyronsauku. [lepumerp

21 MHOI'OyrojpHUKa. [[OHATHE O BBITYKIIBIX

W HCBBIMMYKJIBIX MHOI'OYT'OJIBHUKAX




22

23

24

MuoroyronsHuku. [lepumetp
MHOTOYToJibHUKA. [[OHSTHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKaX

MuoroyronsHuku. [Tepumetp
MHOTOyrojibHuKa. [loHsITHE O BBITYKIIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

MuoroyronsHuku. [lepumerp

MHOI'OYIr'OJIbHHUKA. IlonsTue o BBIITYKJIBIX
" HCBBLIITYKJIbIX MHOI'OYT'OJIbHUKAX

25

MuoroyronsHuku. [lepumerp
MHOTOYTOoJIbHHKA. [IOHSITHE O BBITYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

26

27

HNHCTpyMEHTBI 111 U3BMEPEHUH U
IIOCTPOCHUM

HNHcTpyMeHTHI 1151 U3BMEpPEHU U
IIOCTPOEHUM

28

KonTponbhas padota no teme "Hauana
reomerpud. [Ipocreiimme
reoMeTpruecKue (pUrypsl 1 UX cBOICTBa.
W3mepenue reoMmeTpudeckux Guryp"

29

30

31

Menuana, GuCCeKTpHUca U BbICOTA
TpEeYrojabHUKa

Menunana, 6uccekTpuca 1 BbICOTa
TPEYroJIbHUKA

PaBeHcTBO TPCYTrOJIbHUKOB

32

33

[IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTrOJIbHUKOB

IIepBbIil 1 BTOPOM IIPU3HAKYU PABEHCTBA




TPEYroJIbHUKOB

IIepBbIil 1 BTOpOM IPU3HAKYU PABEHCTBA

34 TPEYrOJIbHUKOB

35 IIepBbIil U BTOPOM IPU3HAKYU PABEHCTBA
TPEYrOJIbHUKOB

36 [TepBbIii 1 BTOPOU MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOE1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBa

18 PaBHOOe1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

39 PaBHOGe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBa

40 [Ipuznak paBHOOEIPEHHOTO
TPEYroJIbHUKA

41 [TpusHak paBHOOEIPEHHOTO
TPEYroJbHUKA

42 Tperuii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

43 Tperwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperwnii npru3HaK paBeHCTBA
TPEYroJIbHUKOB
@urypsl ¢ 0CEBO CUMMETPHUEH.

45 [Ipumepsl cHMMETPHUH B OKPYKAIOLIEM
MHUpe

46 @urypsl ¢ 0CEBO CUMMETPHEM.

[Ipumepsl cHMMETPHUH B OKPY’KaIOLIEM




MHUpe

KonrponsHas pabora o teme

47 "TpeyroabHUKH" !

48 [TapanienbHOCTb MPSAMBIX 1

49 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX |
IPSIMBIX

50 CBoiicTBa ¥ IPU3HAKH MTApAJUICTBHBIX |
MPSIMBIX

51 CBoiicTBa U IPU3HAKYU MapaUIEIbHbBIX !
MPSIMBIX

5 CBoiicTBa U IPU3HAKYU MapaUIEIbHbBIX 1
HPSIMBIX

53 CBoiicTBa M IPU3HAKH MTAPALIEITBHBIX |
MPSIMBIX

54 CBoiicTBa U IPU3HAKYU MapaJUIEIbHbBIX !
TIPSIMBIX

55 CymMa yriioB TpeyrojibHUKa 1

56 CyMMa yTioB TpeyroJibHHKa 1

57 Buemnue yrisl TpeyrojabHUKa 1

58 BHeurnue yriel TpeyrojabHUKa 1
CyMMa BHYTpPEHHUX YIJIOB

59 MHOT'OYTOJIbHUKA U CyMMa BHELTHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHHUX YIJIOB

60 MHOT'OYTOJIbHUKA U CyMMa BHEITHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

61 CymMma BHYTpPEHHHX YIJIOB 1




MHOI'OYI'OJIbHHUKAa 1 CyMMa BHCIIHUX
YTJIOB BBITYKJIOTO MHOT'OYT'OJIbHHKA

KonTponbhas pabota no teme

62 "[TapannensHocth. CyMMa yriioB
MHOTOYTOJIbHHUKA"

63 [Ipu3Haky paBeHCTBA PAMOYTOJIbHBIX
TPEYrOJIbHUKOB

64 [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB

65 [lepnenquKynsip ¥ HaKJIOHHAA
CBoliCTBO MeIMaHBbI IPSIMOYTOJIBHOTO

66 TPEyroJibHUKA, TPOBEAEHHOM K
TUIOTEHY3€
CBOICTBO M€IMaHbI IPSIMOYTOJIBHOTO

67 TPEyroJibHUKA, TPOBEAEHHOM K
TUIOTEHY3€

63 [IpsiMOYTONBHBIN TPEYTONBHUK C YTIIOM B
30 rpamycos

69 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpamycos

70 CooTHoOIIEHUSsI MEX/ly CTOPOHAMU U
yriaMH TPeyrojbHUKA

71 CooTHoOIIEHNSI MEXly CTOPOHAMU U
yriaMu TPEYyroJibHUKa

7 HepaBeHcTBO TpeyroyibHUKA.
HepaBeHcTBO 0 1yiMHE TOMaHOM

7 HepaBeHcTBO MeX1y IepHIEHAUKYISIPOM

W HaKJIOHHOU. PaccTosIHHE OT TOYKH IO




MpAMOit

Konrponsnas pabora mo remam

n

74 [IpsimoyronbHBIE TPEYTOJBHUKU",
"["'eomerpuueckue HepaBeHCTBA"

75 OKpy’>KHOCTb, XOP/bI U TUAMETPBI, UX
CBOMCTBA

76 OKpY>KHOCTb, XOPJBI U TUAMETPHI, UX
CBOMCTBA
BsaumHoe pacronoxeHne OKpy HOCTH U

77 npsimoii. KacarenbHas u cexymias K
OKPYKHOCTH
B3anMHOe pacnonokeHre OKpy>KHOCTH U

Yy

78 npsimoid. KacatenbHas u cexyias K
OKPYXKHOCTH
B3anMHOe pacnonokeHre OKpyKHOCTH U

Yy

79 npsimoid. KacatenbHas u cexyias K
OKPY>KHOCTH

80 OKpyKHOCTb, BIIUCAHHAS B YIOJ

81 OKpy>KHOCTb, BIIUCAHHAS B YIOJ
IToHsATHE O TEOMETPUYECKOM MECTE

82 To4eK. [Ipumepsl reoMeTpuyecKnx MecT
TOYEK Ha MJIOCKOCTU
IloHsATHE O TEOMETPUUIECKOM MECTE

83 Touek. [Ipumepbl reoMeTpuUecKUX MECT
TOYEK Ha MJIOCKOCTH

84 OnucaHHasi OKPYKHOCTb TPEYTOJIbHUKA,
€€ LEHTp

85 OnucaHHasi OKPYKHOCTb TPEYTOJIbHUKA,




86

€€ LIEHTp

Merton TCOMETPHUICCKUX MCCT TOYCK IIPU
PEIICHUU I'€OMCTPHUICCKUX 3aJa4

87

88

&9

MeTOI[ TCOMETPHUICCKUX MCCT TOYCK ITPU
peIICHUH I'COMCTPUYCCKUX 3a/1av

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHUU I'€OMCTPHUICCKUX 3ada4
Merton TCOMETPHUICCKUX MCCT TOYCK ITPU
PCUICHUU I'COMCTPUUCCKUX 3aaa4d

90

O6ocHOBaHMS MPOCTEHIINX TTOCTPOCHHUH,
JTalbl 337ja4X HA IOCTPOCHHUS], pELICHUE
3a/1a4 Ha IOCTPOEHUE HUPKYJIEM U
JIMHEHUKOU

91

92

93

94

O60cHOBaHMS MPOCTEUITNX TOCTPOCHUIH,
STaInbl 337[a41 Ha MIOCTPOCHUSI, pEIICHUE
3a/1a4 Ha TOCTPOEHUE IIUPKYJIEM U
JINHENKOU

KonrtponsHas pabota no reme
"OkpyxHOoCTb. ['eOMeTprueckue mecta
touek. [locTpoeHust ¢ MOMOLIBIO TUPKYIIS
U JTUHEHKn"

IToBTropenue u o6o61meHue. Pemmenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3iIMYHBIMU TEMAMH KypcCa
IToBTrOopenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

95

[ToBTOpenue u 06061eHue. Pemenne




96

3a/1a4, WUIIOCTPUPYIOIIUX CBSI3H MEXKILY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue

3aaa4, HWJUIFOCTPUPYIOIIUX CBA3U MEXKOY
Pa3siInYHbBIMHU TEMAMH KypcCa

97

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

98

99

100

101

[ToBTropenue u o6o0menue. Pemenne
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mEeHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o0mEeHue. Permenue
3a/1a4, WTIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

WroroBas koHTpoJsibHAs paboTa

102

IToBTrOopenue u o6o61meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




8 KUIACC

KosauyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
] [Tapamrenorpamm, €ero Npu3HaKu U |
CBOMCTBA
) [Tapamnenorpamm, ero npu3Haku u |
CBOMCTBA
3 [Tapamnenorpamm, ero npu3Haku u |
CBOMCTBa
4 [Tapamrenorpamm, €ro Npu3HaKu U |
CBOMCTBA
5 [Tapamnenorpamm, ero npu3Haku u |
CBOMCTBA
6 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX |
IIPU3HAKU U CBOWCTBA
7 [IpsimoyronbHUK, poMO, KBaJpar, Ux |
MIPU3HAKU U CBOMCTBA
g [IpsiMoyroiabHUK, poMO, KBaJpaT, UX |
MIPU3HAKU U CBOMCTBA
9 [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX |
IIPU3HAKU U CBOWCTBA
10 Cpenusia nuHus TpeyroJbHUKA 1
11 CpenHsist TMHUSA TPEYroJibHUKa 1
> Tpamenus. PaBHoOenpenHas Tpanemus, e 1

CBOMCTBA U IPU3HAKHU




Tpanenus. PaBHoOenpeHHas Tpanemus, e

13 . 1
CBOICTBA U IPU3HAKU

14 [IpsimoyronbHas Tpanenus 1

15 CpenHsist TMHUS Tpanenun 1

16 Teopema daneca 1

17 Teopema daneca 1

18 Teopema 0 TPONMOPLHOHAIBHBIX OTPE3KaAX 1

19 TeopeMa 0 mpOMOPIHMOHATIBHBIX OTPE3Kax 1

20 Lentp Macc TpeyrojpHUKa 1

21 LleHTpaibHO-CUMMETPHYHBIE (PUTYPBI 1

” KonrposnbHas pabota no reme |
"YeTbIpEXyroJbHUKN"

3 [Tonobue TpeyroabHUKOB, KO3 PULIHEHT |
noxoous

24 [Tonobue TpeyroiabHUKOB, KO3 PUIIMEHT |
mo06us

25 [Tpu3Haku mo100us TPEYrOIbHUKOB 1

26 [Ipu3naku mo100Us TPEYroIbHUKOB 1

27 [Tpu3Haku mo100us TPEYrOIbHUKOB 1

28 [Ipu3naku mo100Us TPEYroIbHUKOB 1

29 [Tpu3Haku mo100us TPEYrOIbHUKOB 1

30 [Tpu3Haku mo100us TPEYTrOIbHUKOB 1

a1 [Ipumenenue mogo6ust NP perieHuH 1
MPaKTUYECKHX 3ajau

3 [TpumeneHne no o0 MPH peIIeHUH |
MIPaKTUYECKHX 3a7a4

33 [Ipumenenue mogo6ust MpU perieHuH 1




IMPAKTUYCCKUX 3aaa4

[Tpumenenne nogo0us PH peIICHUH

34 MPaKTHYECKUX 3a/1a4

35 [TpumeHeHne MOA00HsI IPU PEIICHUH
MPaKTUYECKUX 3a/1a4

36 [IpumeneHnue moao0us MpU PEIICHUN
MPaKTHYECKHUX 3a/1a4

37 BBeneHnve noHsTHs MpeoOpa3oOBaHUS
noao6us U mogoOHbBIX puryp

38 KonTponbras padbora mo teme "Ilogobue"

39 ITonsatue mromanu. CBolcTBa ILIOIIAAEH
TreOMETPUUYECKUX PUTYD

40 [TonsiTue mmomraau. CBoOMCTBA TIOIIAACH
TreOMETPHUECKUX HUTyp

A1 ITonsatue mromanu. CBolcTBa ILIOIIAAEH
reOMeTpUYECKUX QUTyp
[Ipocreiimme hopMynbl A7 TIIOMIATN

42 TpeyrojbHUKa, MapaiienorpaMmma, pomoa
U Tparenuu
[Ipocreitmume GopmMyIbl AJIs MII0IIAINA

43 TpeyroJibHUKA, Tapajuiejorpamma, pomoa
U Tparenuu
[Ipocreitmme GopMyIbl A1 TIIOMIAIN

44 TpeyrojbHHUKa, MapaienorpaMmma, pomoa
Y Tpamnenuu
[Ipocreiimue hopMynbl 7S TUIOMIATN

45 TpEeyroJibHUKA, TTapajuiejiorpaMmma, pomoa

U Tpaneuuu




[Ipocreiimme GopMyIIbl AT IIIOIIA N

46 TpEeYroJbHUKa, MapaienorpaMmma, pomoa 1
U Tparenuu
[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

47 TpEyroJibHUKA, TapajuiejorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimme hopMyIbl s TUIOIIA U

48 TpEeyroJibHUKA, apajuiejorpaMmma, pomoa 1
U Tparenuu
[Tpocreiimme GopMyITbI s TUIOIIA A

49 TpEYroJbHUKA, apajuieorpaMMa, pomoa 1
U Tparenuu
[Tpocreiimme hopMyITbl s TUIOIIA A

50 TpeyroJibHUKA, apajuiejorpamma, pomoa 1
U Tparenuu

51 [Tnomanau moxoOHBIX GUryp 1

52 [Tnomanu mogoOHBIX puryp 1

53 [Tnomanau moxoOHBIX GUryp 1

54 Kontponbnas padota o teme "Ilnomans" 1

55 Teopema [Tudaropa 1

56 [Ipumenenue Teopemsl [udaropa npu |
pElIeHNnN TPAKTHUECKUX 3a7a4

57 [Ipumenenue Teopemsl [udaropa npu 1
pelIeHnN TPAKTHYECKUX 3a7a4

53 [Tpumenenue Teopemsl [Mudaropa npu |
pEIIeHNY MPAKTHYECKUX 3a7a4

59 [Ipumenenue Teopemsl [udaropa npu |

PCHICHUHN MPAKTUYCCKUX 3a1a4




[Ipumenenue Teopemsl [Tudaropa npu

60 pELIeHNN IPAKTUYECKUX 3a1a4

61 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

62 IIponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYrOJIbHUKE

63 IIponopunoHanbHbIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYrOJIbHUKE

64 IIponopuroHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

65 [IponoprronanbHbIE OTPE3KU B
MIPSIMOYTOJIBHOM TPEYroJIbHUKE

66 [IponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC

67 OCTPOTO yTJjia NpsIMOYTOJIbHOTO
TPEyroJibHUKa
CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHI'€HC

68 OCTPOTO yrja NpsIMOYroJIbHOTO
TPEyroJibHUKa
CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC

69 OCTPOTO yrja NpsIMOYroJIbHOTO
TpPEYroJbHUKa

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

71 Tpuronomerpruyeckue GyHKIUU YTIIOB B
30°,45°u 60°

72 Kontponbras padota mo teme "Teopema




[Tudaropa u Havana TpuroHoMeTpun"

73 BnucanHble U IEHTpaIbHBIE YIUIbI 1

74 Brnucannsie v 1IeHTpaIbHbIE YTIIbI 1

75 Brnucannsie v 1IeHTpaIbHbIE YTIIbI 1

76 BnucanHnble U IEHTpaIbHBIE YIUIBI 1

77 VYron Mexay KacaTeIbHOU U XOpAOoM 1

78 VYron Mexay KacaTeJbHON U XOpJon 1

79 VYIubl MEXAY XOpAaMU U CEKYLIUMU 1

80 VYTIibl MEXAY XOpIaMU U CEKYLLIUMU 1

81 BrnincanHbIe 1 OnMCaHHBIE |
YETBIPEXYTOJbHUKH

2 BrnucanHnble 1 onvcaHHbIe |
YETBIPEXYTOJbHUKH

23 CBolicTBa ¥ IPU3HAKK BIMCAHHOTO |
YEeTBIPEXYrOJIbHUKA

’4 CBolicTBa ¥ IPU3HAKY BIIMCAHHOTO |
YETBIPEXYTOJIbHUKA

25 CBoiicTBa ¥ MPU3HAKK BIMCAHHOTO |
YEeTBIPEXYrOJIbHUKA

26 CBoiicTBa ¥ MPU3HAKK BIMCAHHOTO |
YEeTBIPEXYrOJIbHUKA

g7 B3aumHoe pacrionoxenue qByx |
OKpY>KHOCTEHN

28 B3anmHoe pacnonokeHue AByx 1
OKPY>KHOCTEHN

89 Kacanune okpyxxHOCTEM 1

90 Kacanne okpyxHOCTEN 1




91

92

OO01ue KacaTelbHbIE K IBYM
OKPY>KHOCTSIM

KontposbHas padota mo teme "Yriasl 1
YeThIPEXYTOJIbHUKH, CBA3aHHBIE C
OKPY>KHOCTBIO"

93

[ToBropenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMHU TEMaMHU Kypca

94

95

96

97

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

[ToBTOpenue u 0600mEeHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u 06o0mEeHue. Permenue
3aJ1a4, WITIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o6od1eHue. Pemenne
3aJ1a4, WITIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

98

[ToBTOpenue u o6od1eHue. Pemenne
3a]a4, HIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

99

100

[ToBTOpenue u 06061meHue. Pemenne
3a]a4, WJUTFOCTPHUPYIOINX CBSI3U MEKITY
pa3IUYHBIMU TEMaMU Kypca

IToBropenue u o6o0menue. Pemenue
3aj1a4, WLUTFOCTPUPYIOIIUX CBSI3H MEXKIY




Pa3iIMYHBIMHU TEMAMH KypcCa

101 HroroBas kKoHTpoOJIbHAsI paboTa 1
[ToBTOpenue u 06o0meHue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3TMYHBIMU TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




9 KUIIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
Ne aTa udpoBbIe
/i Tema ypoxa Beero KonrTpoabubie IIpakTuueckue fll3yqemm :)Iﬁg;ionaTeﬂbnme
padoThI padoThI pecypenI
1 Cunyc, KocuHyc, TanreHc yriaos ot 0 10 |
180°
) OCHOBHOE TPUTOHOMETPUUECKOE |
TOXKJIECTBO
3 ®opMyIibl TPUBEACHUS 1
4 @opMyIIbl IPUBEACHUS 1
5 Pemenue tpeyronsaukos. Teopema |
KOCHHYCOB
6 Pemenne tpeyronsaukoB. Teopema |
KOCHHYCOB
Teopema cuHyCOB 1
Teopema cuHyCOB 1
Pemenue npakTuyeckux 3aaay ¢
9 HCIIOJIb30BAaHUEM T€OPEMBI KOCHHYCOB U 1
TEOPEMbI CHHYCOB
Pemrenue npakTuueckux 3aaad ¢
10 HCIIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U 1
TEOPEMBbI CHHYCOB
Pemrenue npakTuueckux 3aaad ¢
11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMbI CHHYCOB
12 Pemenue npakTuyeckux 3aaay ¢ 1




HCIIOJIb30BAHHUEM TCOPEMBI KOCUHYCOB U
TCOPCMbI CHHYCOB

Tpuronomerpuyeckue GopmMybl 1Jis

13 IJIOIIAAN TPEYroJIbHUKA,
napaiesnorpaMma
Tpuronomerpuueckre GOpMyIbI IS

14 IUTIOLIAZN TPEYTOJIbHUKA,
napaesnorpaMma
Tpuronomerpuueckne GOpMyIbI IS

15 TIJIOIIAIM TPEYTOJIbHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopMyIbl 1is

16 TIJIOIIAM TPEYTOJIbHUKA,
napajuiesorpaMma

17 ®opmyna ['epona

18 ®opwmyina ['epona

19 ®opmyina ['epona

20 CDopM}./.na IIJIOIIAU BBIITYKJIOTO
YeThIPEXYTOJIbHUKA

21 dopmyra MIomaaH BEITYKIOrO
YeThIPEXYTOJIbHUKA

” KonrtponsHas padora no reme "Pemienue
TPEYroJIbHUKOB"

7 Xopsl U 10/1I00HBIE TPEYTOJIbHUKHY B
OKPYKHOCTH

24 TeopeMa 0 IpOU3BENCHUN OTPE3KOB XOPL

25 Teopema 0 mpOU3BEAECHUN OTPE3KOB XOP/I

26 Teopemsl 0 IPON3BEAEHUN OTPE3KOB




CEKYILIUX

TeopeMbl 0 TPOU3BEICHUN OTPE3KOB

27 1
CEeKYLINX
28 Teopema 0 KBajipaTe KacaTeabHOMI 1
29 Teopema 0 KBajIpaTe KacaTeabHON 1
30 Teopemsl UeBbl 1 Menenas 1
31 Teopembl UeBsl 1 MeHnenas 1
32 Teopemsl UeBbl 1 Menenas 1
33 [lonsiTue o romoTeTHN 1
34 KonrtponsHas padora o teme "[lonodue |
TPEYroJbHUKOB"
VYpaBHeHHEe NPSIMOI Ha TNIOCKOCTH.
35 VYrinoBoii ko3 GUIMEHT ¥ CBOOOTHBIIH 1
YJIEH, UX TEOMETPUUYECKUIN CMBICI
YpaBHeHHE NIPSAMOH Ha IUIOCKOCTH.
36 VYri0Boi#t k03¢hGUIMEHT U CBOOOIHBIN 1
YJIeH, UX TEOMETPUUYECKUIN CMBICI
37 [TapannenpHOCTh U EPIEHIUKYIIPHOCTD |
HPSIMBIX (Yepe3 yriioBoi KO PHUIIUEHT)
38 YpaBHEHHE OKPYKHOCTU 1
39 HaxoxneHnue nepece4eHul OKpyKHOCTEN |
U IPSIMBIX B KOOpJIMHATaX
40 HaxoxneHne nepecedeHui OKpyKHOCTEN 1
U IPSIMBIX B KOOpJIMHATaX
41 PopMya pacCTOSTHUA OT TOYKH JI0 IPSIMOU 1
42 [Inouiane napamienorpamma B |

KOOpJAuHaTax, MOHATHUC 00




OpHeHTHpOBaHHOfI Iiomaaun

HpI/IMeHeHI/Ie MCTOJa KOOpAWHAT B

43 MPAaKTUYECKU-OPUEHTUPOBAHHBIX
reOMEeTPUYECKUX 3a/a4ax

44 KonrtponsHas pabora o Teme "Meton
KoopauHat"

45 BekTtopsl Ha n10CKOCTH
CnoxeHue ¥ BBIYUTAHUE BEKTOPOB —

46 MpaBujia TPEYTroJbHUKA U
napajienorpaMma
Cno)xeHue ¥ BBIYUTAHUE BEKTOPOB —

47 IIpaBWJIa TPEYTOJIbHUKA U
napajuiesorpaMma

48 YMHOKEHUE BEKTOPA HA YUCIIO

49 Koopaunatsl BekTopa
CnoxeHue ¥ BEIUUTAHUE BEKTOPOB,

50 YMHOKE€HUE BEKTOpa Ha YUCIIO B
KOOpJMHATAX
CnoxeHue ¥ BBIUUTaHUE BEKTOPOB,

51 YMHOXEHHE BEKTOpPA HA YHCIIO B
KOOpJMHATAX

59 [Ipumenenne BEKTOPOB B (pusmke, EHTP
Mmacc

53 [TonsTue o 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BEeKTOpOB 10 0azucy

54 ITonsaTtue o 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BeKTOpOB 1o 0azucy

55 [TonsTe o 6a3uce (Ha MIOCKOCTH).




Pa3noxxeHus BeKTOpOB 110 0azucy

CkaJisipHO€ ITPOU3BE/IEHUE BEKTOPOB,

56 IeOMETPHUECKUI CMBICI U BBIPA)KEHUE B
JIeKapTOBBIX KOOPANHATAX

57 JAucTpuOyTUBHOCTH CKAJISIPHOTO
MIPOU3BEICHUS

53 CkansipHoe IpOU3BEACHUE U
IPOELUPOBAHUE

59 [IpuMeHeHMEe CKaIIpHOrO IPOU3BEACHUS
BEKTOPOB Il HAX0XKJICHUS JUIMH U YIJIOB

60 [TpuMeHeHHe CKaIIPHOTO POU3BEACHUS
BEKTOPOB I HAXOXKJICHHS JUTMH U YTJIOB

61 [IpuMeHeHHe CKalIpHOro IPOU3BEACHUS
BEKTOPOB Il HAX0XKJICHUS JUIMH U YIJIOB

2 Pemienue reomeTpudeckux 3aaad ¢
MOMOILBIO CKAISIPHOTO IIPOU3BEICHUS

63 Pemenune reomMeTpuveckux 3aaad ¢
MTOMOIIIBIO CKAISIPHOTO TIPOU3BEICHUS

64 KontponsHas padorta no reme "Bekropsr”

65 [IpaBUIHLHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE UX JIEMEHTOB

66 [IpaBuIHLHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE WX JIEMEHTOB

67 IIpaBUIbHBIE MHOTOYTOJIBHUKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

68 [TpaBuUIHHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE WX JIEMEHTOB

69 Yucno v JUIMHA OKPYKHOCTU




70 Yucno m 1 1JIMHa OKPYKHOCTU 1

71 JUIMHa 1yTU OKPYKHOCTHU 1

72 JlnmuHa 1yru OKpYy>KHOCTH 1

73 Pannannas mepa yrna 1

74 Panuannas mepa yria 1

75 [Tnomanp kpyra u ero 3J1eMeHTOB (CeKTopa |
1 CErMEHTA)

76 [Inomanp Kpyra u ero 3J1€MEeHTOB (CeKTopa |
Y CETMEHTA)

77 [Tnomanp kpyra u ero 3J1eMEeHTOB (CeKTopa |
Y CETMEHTA)

73 Brruncnenue nepumMeTpoB U MIIomaaei |
¢buryp, BKIIOYAIOIIUX 3JIEMEHTHI Kpyra

79 Brruncnenue nepumMeTpoB U miomaaei |
¢buryp, BKIIOUAIOMIUX 3JIEMEHTHI KpyTa

20 KonTponbnas no reme "/[nna |
OKpPY’KHOCTH M ILTOIab Kpyra"

81 IlenTpanbHas cuMMeTpus 1

82 [lenTpanbHO-cUMMETpUYHBIE (PUTYPBI 1

83 [ToBoport 1

84 OceBas cummeTpus 1

85 Ourypsi, EI/IMMeTpI/I‘IHLIe OTHOCHUTEIIEHO |
HEKOTOpOU ocH

86 [TapannensHbII IEPEHOC 1

87 [ToHsiTHE NBUXKEHUS U €TI0 CBOMCTBA 1

88 PaBenctBo ¢puryp 1

89 [IposiBIEHUSsI CUMMETPUH B IPUPO/IE, 1




90

KHUBOIKCH, CKYJIBIITYpE, apXUTEKType

Kommnosuiuu asuxenut (mpocreinime
MIPUMEPHI)

91

92

93

94

[ToBTropenue u o6o0mmenue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o0meHue. Pemenue
3a/1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o0mEeHue. Permenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEIKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTropenue u o6o0meHue. Pemenne

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3JIMIHbIMU TEMAMH KYypcCa

95

[ToBTOpenue u o6oo1eHue. Pemenne
3a7a4, HJUTIOCTPHUPYIOLINX CBSI3U MEXKITY
pa3IUYHBIMU TEMaMU Kypca

96

97

98

IToBTopenue u o6o61eHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBTopenue u o6o61eHue. Pemenue
3a1a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa
IToBTopenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

99

[ToBTOpenue u 06061meHue. Pemenne




3a/1a4, WUIIOCTPUPYIOIIMUX CBSA3U MEXKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue

100 3a7a4, WITIOCTPUPYIOIIUX CBIA3U MEXKITY 1
pa3IMYHBIMU TEMaMU Kypca
101 HroroBas KoHTpoJIbHAS paboTa 1
[ToBTOpenue u 06o0meHue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMU TEMaMHU Kypca
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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