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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
OTHOUIEHMI M B3aUMHOE pPACHOJIOKEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHusi TeOMEeTpUU Ha YPOBHE OCHOBHOTO
oO1iero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS POBOJAUTD
JTIOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCykJeHuss «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 0OOpaTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHWE TOKa3aTelIbHAs
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

Lenbro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
MIPU PEIICHUM KaK MaTeMaTUYECKUX, TaK U MPAKTHUYECKUX 3aJ]1ay, BCTPEUYAIOIIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4YWUTbCS — OMNPEIEsATh
reOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEK WM PUCYHOK, HAWUTH
IUIOMIAh  3€MEJIbHOTO  yYacTKa, pPACCUUTHIBATH  HEOOXOAMMYIO  JIMHY
ONITOBOJIOKOHHOTO KaOesst wiu TpeOdyeMmble pa3Mephbl Tapaxa JJisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHAS JTUHUSA B MU3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MNPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX IKU3HEHHBIX CUTYyallMii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJIEKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yarolyecs: He MMPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MOHATHIMU, a
YBEPEHHO OBJa/ieBat0T UMH. CyllecTBYIOIIME TEMbI MpOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHUSI, MOMOTAIOIIME MM YBEPEHHO NPUMEHATh CBOM 3HAHHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaK)Xe TMO0JIb30BAThCSl TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3ajay.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3y4aeTrcsi yriayOn&HHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CISAYIONINE OCHOBHBIC pa3ciibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpYyXHOCTHY,
«YeTtbipéxyronbHukn», «Ilogoduey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MIOCKOCTH.

Ha usyuenue yueOHoro kypca «l'eomerpuss» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 vaca B Hezento), B
9 knacce — 102 gaca (3 yaca B HEJIEIO).



COJAEPKXAHUE OBYUEHUA
7 KUIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpud. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICICHUN.

B3anmHOe pacrnonokeHue ToueK Ha NpsMou. M3mepeHue IMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts ¥ yroi. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIUIbl. [lapasuienbHble U IEPIEHANKYJIIPHBIE MPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[iinHa somanoi. MHoroyronsHuku. llepumerp
MHOTrOYyroyibHUKa. [IoOHsATHE O BBIMYKIIBIX W HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

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

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

TpeyroabHuKku

Buasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYIOJIbHBIE, TYIOYIOJIBHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca U BBICOTA
TPEYTrOJbHHUKA.

PaBeHcTBO TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMU W yrjaMu TpeyrojbHuka. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

CummetpuuHble  ¢Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrijiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSIMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBkimna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoiicTBa U
MIPU3HAKK NapajuleNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHblii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTBl OKPYXKHOCTH M Kpyra: LIEHTP,
paguyc, nMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnosioKEHUE OKPYKHOCTH U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCAaHHas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O reOMETPUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpu4ecKuX MeCT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecta ToueK. ONnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIeCcKX MECT TOUEK IPH PELICHUU F'€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJIS M JIUHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHUK, pomo,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas tpameuus, €€
cBoMcTBa U npu3Haku. [IpsmoyronbHas tpanenus. CpenHss TUHUSA TPAIICLHH.

CpenHsas nuHUSL TPEyrojJbHUKAa. METOoJ yABOEHUS MEAUaHbl TPEYTrOJbHUKA.
Teopema o nepeceyeHuu MeMaH TPEyTrOJIbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITopo0ue

[Togobue TtpeyroiapbHUKOB, Kodbdunmuent mnomodus. I[lpusHaku mnomoOus
TPEYroJbHUKOB. I[IprMeHeHne nomo0usi TNpU PpPELIICEHHH TEeOMETPUUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsarne o mmromaau. CBoOMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMyIbl 7S MJIOMIAN TPEYTOJNIbHIKA, TapajuieorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢puryp. OTHOIICHHE IOMIAAEH TPEYTOIbHUKOB.

Teopema IIudaropa

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

JIeMEeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJIBHOIO
TpeyroibHuka. TpuroHomerpuueckue ¢Gynkiuu yrimoB B 30°, 45° u 60°.
[IponopuroHaIbHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eTBIPEXYTOJILHUKH, CBSI3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YTIIIbI, YrOJd MEXKIy KacaTEIbHOM M XOPIOW.
Yrael MeXay XOpJaMM M CEKyLIMMH. BIMCaHHBIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKA M YeTHIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01Me KacaTrelabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOkIecTBO.  Dopmynbl  npuBelneHus.  Pemenue
TPEYTroJbHUKOB. TeopemMa KOCHHYCOB UM TEOpeMa CHHYCOB. PemeHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuueckre  QopMynbl Ui [UIOMIAAW  TPEYTOJIbHHKA,
napajuienorpamma, pomo6a, tpaneuuud. dopmyna I'epona. Popmyna rioumaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHHHM OTPE3KOB CEKYIIMX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPUYECKUX
3agad. Teopembl UeBbl U Menenas. [lonstue o roMoTeTnu.

MeTtoa koopauHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA((UIMEHT U CBOOOIHBIN
YIEH, UX TIeOMETpPUYECKH cMbIca. [lapamiensHOCTs M MEPHNEHAUKYISIPHOCTH
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue okpyxHocTH. HaxoxneHune mnepeceueHul OKpPYKHOCTEW H
NpsMBIX B KoopAauHaTax. PopMyna paccTOsIHUS OT TOYKHA A0 npsmMoil. [lnmomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILIA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1ayax.

BekTopbl

BekTopbl Ha miockocTd. CloOXeHUE M BBIYMTAHWE BEKTOPOB — IMpaBUiia
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTs!
BeKkTOpa. ClIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB IO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, T'€OMETPUUECKUN CMBICI W BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHUBHOCTh CKAJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TpOW3BEACHUE M  INpOeHUpoBaHHE. [IpUMEHEHuEe CKaIIpHOro



IIPOM3BEACHUSI BEKTOPOB Ul HAXOXKIECHMS [JJMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOIIBIO CKAIAPHOIO MPOU3BEACHHUS.

JIJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
CeKTopa, cermeHTa. Mcropruyeckue cBeieHUs 00 U3MEPEHUH JAITUHBI OKPY>KHOCTH U
IUIOLIAN KpYyTa.

JIBMKeHUSsI TUIOCKOCTH

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

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposBrenus
CUMMETPUM B IIPUPOJE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommoszunuu
IBUKEHUM (mpocTeiiue npuMepsl). [[pumeHeHe B reOMEeTpUUEcKUX 3a7adax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTH)KCHMSM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEACTaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUHM BCEM KM3HM JJIsl YCHEIIHOM MpOoQecCHOHATBHON
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KyJIbTYpOW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEIBCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBHOIO 0J1ArONOy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax 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 JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIlel cpenapl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
1J1I00aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOJIeM U IMMyTeH UX pPEeIIeHNUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JECHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAX M SBICHUSIX, B TOM YHCJIC paHee HEHU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHHUS W JEWUCTBUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckune aAelcTBUA:

BBISIBIIATH M XApPaKTEPU30BATh CYIIECCTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN  MEXAy TMOHATHSIMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPABHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (GOPMYyIHMpPOBaTh U  MPeoOpa3oBBIBATH  CYKJCHUS:
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 MPOTUBOPEUNI;

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

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTelIbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue A€l cTBUS:

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

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

CaMOCTOATENEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BEIBOJAOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCa, a TakKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenactaBieHUss UHGOPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 NX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:



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 TIOTYICHHBIN pe3yibTar;

B X0j1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uaiora, oOHapyXUBaTh Pa3IMYUe U CXOACTBO IMO3UIUMH, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

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

MOHUMATh M MCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUIAHMPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensiaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W pPe3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢GopMax paboThl (0OCYXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W UHBIE); BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJabTaTa M KadeCTBO CBOETO BKJIajga B OOmMHWN pe3yabTaT To
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI JJIsl PEIICHUs B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OPUEHTHPOBATHCS B PA3IMYHBIX MOAX0AaX MPUHATHS pelIeHUN (MHIUBUAYaAIbHOE,
IpyHIoBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJrOPUTM pEeHIeHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIieKcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATH COOTBETCTBHE pPE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOM LEIU U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIEeTH, HAXOAUTh
OLIKOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIp@XaTh AMOLMU IpPU H3yYEHUU MaTEMaTHUYECKUX OOBEKTOB U (PAKTOB,
JaBaTh HYMOLMOHAIBHYIO OLIEHKY pELICHHUs 3a1a4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4uenus B 7 kj1acce 00y4JaromUniCs MOTYYUT CIEAYIONTHE TPEIMETHBIC
PE3yJbTaTHI:

Pacrio3HaBaTh W3y4eHHBIE TE€OMETpUYECKHE (DUTYpBI, ONpPENEsTh HUX
B3aMMHOE pPAaCIOJIOKEHUE, H300pakaTb TIEOMETpUUYECKHE (UTYpBI, BBINOIHATH
YEpPTEXKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIUYHH YTJIOB.

JlenaTe MPUKUAKY U OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIWYUH IIPEIMETOB 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 U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/au.

IIpoBOAUTE JIOTMYECKUE PACCYKICHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUYECKUX 3aa4.

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 3a1aumn Ha KieT4yaTol Oymare.

[TpoBOAUTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUYEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH IBYX IMApAJUIENBHBIX MPSAMBIX CeKyuled. Pemare npakThdeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Brnanerr mnonsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEeIUHHBINA MEPIEHIUKYIAP K OTPE3KY Kak T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs noHaTueM reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



@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 TPEYroJIbHUKA 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.

Brnaaets noHsATHEM KacaTeIbHOW K OKPY>KHOCTHU, MOJIb30BaTHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajuyca, MPOBEAEHHOTO K TOYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh M NOPUMEHSATH NPOCTEUIINE TEOMETPUYECKHE HEPABEHCTBA,
TMOHUMATh X MPAKTUYECKUN CMBICII.

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

K xoHmy oOyueHus B 8 Kkiacce oOydaromuiics TOJXYYHUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznuyats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NIPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

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

Brnagers moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpuYeckux 3aaad. lcmonb3oBaTth Teopemy
daneca u TeopeMy O IPONOPLUUOHATIBHBIX OTPE3Kax, MIPUMEHSTh UX JJI PELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh MX
CBOWCTBA MPH PEIICHUU 33]1a4.

Brnanerp moHATHAMH TIOA00MS TPEYroiabHUKOB, KoddduimueHnTta momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMeTh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilosnb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEHICHHH TeoOMEeTpuYecKux 3amad. [loka3eiBaTh U
IPUMEHSATH OTHOILLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MO100ME B MPAKTUUECKHUX 33auax.

BeiBonuTh W uCHONB30BaTh mOpocTeilmue (opMynbl A8 IUIOLIAAd
TpEeyrojbpbHHUKa, MapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0amMu) IUJIOIIAAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysch, TIe HEOOXOAUMO, KaIbKYJISITOPOM). 3HATh OTHOIICHHE IIJIOMIAei



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
3aJ1ayax, CaMOCTOSITENIBHO JENIAaTh 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 MPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K koHily 00y4yeHus B 9 kiacce 00ydaromuics NOTYyYUT CIEAYIOLINE TPEAMETHBIE
PE3yNbTATHL:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO PA3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHbI
Y YTJIbl [Tl HETAOJMYHBIX 3HAYEHU .

[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 TPEYTrOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELIEHUH TEeOMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHHS IIPU
pEelIeHNHN NTPAKTUYECKUX 3a1a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE TUIOLIAN, BBIBOIUTD
W BIJIAJIETh TPUTOHOMETPUYECKUMHU (OpMylaMHu JUIsl IJIOIIAAM TPEYTrOoJIbHUKA,
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 UeBbl 1 MeHenas pu peleHuu 3aaad.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOH ITPH PEIIEHUN T€OMETPUIECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYLIUX, O KBaApaTe KacaTeJIbHOM.

Bnanetes moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBOoro Kod3pduiuueHta u
CBOOOJIHOTO YJI€HA, MOHUMATh HUX TEOMETPUUECKHH CMBICI U CBS3b YIJIOBOTO



Kod¢duimeHTa ¢ BO3pacTaHMEeM U YyObIBaHHMEM JUHEHHOW (QYHKIUH. Y METb
pemlatb METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAapPAJLIEIBHOCTBIO U
MEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECEUCHHS.

BeIBOIUTE M BIANETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTeh MeTox
KOOpPAMHAT Ul HAXOXKIACHHUs IEPECEYEHUN OKPYKHOCTEM W NpsMbIX. Braners
dbopMynaMu paccTOSSHUS OT TOYKH JO MPSMOM, TUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpOBaHHOM mowmaau. lloap3oBaThCcs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  PELICHUU
F€OMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHAT METON 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 HMHTEPIIPETALMAMU 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 COOTHOIICHUH. IIpUMEHATH IIOJIy4YeHHbIE 3HAaHHUS B
NPOCTEUINX (PU3UYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalIspPHOTO IPOM3BENCHUS BEKTOPOB, NMOHMMATh €ro
FEOMETPUYECKUM CMBICII U YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh IUCTPUOYTHUBHOCTh CKAJSIPHOTO MPOU3BENEHUS
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
anredpanueckux u (pU3ndecKux 3agavax.

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 UCTOPUYECKUE CBENECHUS 00 M3MEpEeHUU
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 TUIOCKOCTH
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
HEOO0XO0MMO, 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 15 2

IToxoOue 26

[Imomane 13 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 7 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

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [ToBTOpEHME Kypca reomeTpuu 3a 7 Kiacc 1
2 [ToBTOpEHME Kypca reoMeTpuu 3a 7 Kiace 1
3 [ToBTOpEHME Kypca reoMeTpuu 3a 7 Kiacc 1
4 Bxoanas koHTposbHas pabora 1 1
5 [Tapamrenorpamm, €ero Npu3HaKu U |
CBOMCTBa
6 [IpsiMoyronbHUK, pOMO, KBaapaT, UX |
IIPU3HAKU U CBOMCTBA
7 [IpsmMoyronbpHUK, poMO, KBaJIpaT, ux |
IIPU3HAKU U CBOWCTBA
g [IpssmoyronbHUK, poMO, KBaJpat, ux |
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, ux |
IIPU3HAKU U CBOMCTBA
10 Tpaneuus. PaBHoOenpenHas Tpanenus, eé |
CBOIMCTBA U IPU3HAKU
1 Tpanenus. PaBHoOenpeHHas Tpanenus, eé 1
CBOMCTBA U IPU3HAKHU
12 [IpssMoyronbHas Tpanenus 1
13 CpenHsist TuHUSA Tpaneuun 1
14 [lenTpanbHO-cUMMETpUYHBIE (DUTYPBI 1




15

16

KontponbHas pabora no reme
"YeTbIpEXyroJpHUKN"

TToustue mwiomanu. CBoMcTBAa IIOMIAACH
T€OMETPUUYECKUX (HDUTYD

17

18

19

Ilonsarue mmomanu. CBoiicTBa ILIOMIAICH
reOMETPHUECKUX HUryp

TToustue mwiomanu. CBoNcTBa IIOMAaAEH
reOMETPHUECKUX HUryp

[Ipocreiimue hopMynbl A7 TUIOMIATU
TpeyrojbHHUKa, MapaiienorpaMmma, pomoa
U Tpanenuu

20

[Tpocreiimme GopMyITbI s TUIOIIA A
TPEyroJIbHUKA, apajuieiorpaMma, pomoa
U Tparnenun

21

22

23

24

[Tpocreiimme hopMyITbl s TUIOIIA A
TpeyrojbHHUKa, MapaienorpaMmma, pomoa
U Tparenuu

[Ipocreiimume hopMynbl A7 TIIOMIATN
TpeyrojbHUKa, mapajiesorpaMma, pomoa
U Tparenuu

[Ipocreiimue hopMynbl A7 TIIOMIATU
TpeyrojbHUKa, MapaiienorpaMmma, pomoa
U Tparenuu

[Ipocreitmme GopMyIbl AT TIOMIAIN
TpeyrojbHUKa, MapaiienorpaMmma, pomoa
U Tpareuuu

25

[Ipocreitmme GopMyIIbl AJIs TIIOIIA A
TpeyrojbHHUKa, MapaiienorpaMmma, pomoa




" Tparncuuunu

[Ipocreiimme hopMyIbl s TUIOIIA TN

26 TPEyroJibHUKA, NapajuierorpaMma, pomoa
U Tpareuuu
[Ipocreiimme hopMyIIbl s TUIOIIA A

27 TpEyroJibHUKA, apajuiesorpaMmma, pomoa
U Tpareuuu

28 KonTponbnas pabota mo Teme "ILiomas"

29 Teopema [Tudaropa

30 [Tpumenenne Teopems [Iugaropa npu
pelIeHNH IPAKTUYECKUX 3a1a4

31 ITpumenenue Teopemsl [Iugaropa npu
pELIEHNN IPAKTUYECKUX 3a1a4

ey [Tpumenenne Teopems [Iudaropa npu
pELIEeHNN NIPAKTUYECKUX 3a1a4

3 [Ipumenenue Teopemsl [udaropa npu
pElIeHNN IPAKTUUECKUX 3a7a4

34 [Tpumenenue Teopemsl [Iugaropa npu
pELIEHNN IPAKTUYECKUX 3a7a4

35 [IponoprronanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

36 [IponoprronanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

37 [IponopuiroHalIbHBIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

33 [IponoprroHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

39 [IponopuroHanbHbIE OTPE3KH B




MPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IponopumoHanbHbIE OTPE3KU B

40 IPSIMOYTOJIbHOM TPEYTOJIbHUKE !
CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

41 OCTpOTO yriia NPsIMOYTOJIbHOTO 1
TPEYroJbHUKA
Cunyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC

42 OCTpOTO yTJjia MPsIMOYTOJILHOTO 1
TPEYroJbHUKA
Cunyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC

43 OCTPOTO yria NpsIMOYrOJIbHOIO 1
TPEyroJibHUKa

44 Tpuronomerpuueckre GyHKIUU YTIIOB B |
30°,45°u 60°

45 Tpuronomerpuieckre GyHKIUU YTIIOB B |
30°, 45° u 60°

46 KonrtponsHas paborta no reme "Teopema |
[Tudaropa u Havana TpuroHomerpun"

47 Teopema daneca 1

48 Teopema Paneca 1

49 TeopeMa 0 mpOMOPIIMOHATIBHBIX OTPE3Kax 1

50 TeopeMa 0 mpOMOPIIMOHATIBHBIX OTPE3Kax 1

51 CpenHsist TMHUSA TPEYroJbHUKA 1

52 CpenHsist TUHUS TPEYroJIbHUKA 1

53 LlenTp Macc TpeyrojbHUKa 1

54 [Tonobue TpeyroabHUKOB, KO3 PHUIIMEHT 1

mooouns




[TogoOue TpeyroJbHUKOB, KOG HHUITHEHT

55 1
no100us

56 [Ipu3Haku mogo0ust TPEYroJbHUKOB 1

57 [Tpu3Haku mo100us TPEYTONIBHUKOB 1

58 [Ipu3Haku mogo0ust TPEYroJbHUKOB 1

59 [Tpu3Haku mo100us TPEYTONIBHUKOB 1

60 [Ipu3Haku mogo0ust TPEYroJbHUKOB 1

61 [Ipu3naku 1o100Us TPEYroIbHUKOB 1

& [TpumeneHune nogo0us NpH pereHUH |
IIPAKTUYECKHX 3a/1a4

63 [Tpumenenne moo0us IPH peIICHUH 1
IIPAKTUYECKHX 3a/1a4

64 [Tpumenenne nogo0us IPH peIICHUH |
MPAKTUYECKHX 3a/1a4

65 [TpumeneHne nogo0us MpH pereHUH |
MPAKTUYECKHX 3a/1a4

66 [TpumeneHne mo00us IPH peIICHUH |
MPAKTUYECKHX 3a/1a4

67 [TpumeneHne mo00us P PeIICHUH |
MPAKTUYECKHX 3a/1a4

68 BBenenue noHaTus npeodpazoBaHUs |
noj1o0us ¥ Mot00HBIX GUryp

69 [Tnomanu nogobHbIX GUryp 1

70 [Tnomanau moxoOHBIX GUryp 1

71 [Tnomanu nogobHbIX GUryp 1

72 Kontponbras padota mo teme "[lomooue" 1

73 BnucanHble U LIEHTPaIbHBIE YIUIbI 1




74 Brnucannsie v 1IeHTpaIbHbIE YTIIbI 1

75 BnucanHble U IEHTpaIbHBIE YIUIbI 1

76 Brnucannsie v 1IeHTpaIbHbIE YTIIbI 1

77 VYron Mexay KacaTeIbHOU U XOpAOoM 1

78 VYron Mexay KacaTeJbHON U XOpJon 1

79 VYTIubl MeXAYy XOpJaMU U CEKYIIMMHU 1

80 VYTibl MEXAY XOpAaMU U CEKYIIUMU 1

81 Bnucannsie u onucanHble |
YETBIPEXYTOJIbHUKU

2 Bnucanusie u onucanHbie |
YEeTBIPEX YT OJIbBHUKU

23 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO |
YeThIPEXYrOJIbHUKA

24 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO |
YEThIPEXYTOJIbHUKA

25 CBoiicTBa ¥ MpU3HAKH BIHCAHHOTO |
YEeTBIPEXYrOJIbHUKA

26 CBoiicTBa ¥ NPU3HAKU BIMCAHHOTO |
YEeTBIPEXYrOJIbHUKA

g7 B3aumHoe pacrionoxenue qByx |
OKpY>KHOCTEHN

28 B3anmHoe pacnonoxxeHue JByx 1
OKPY>KHOCTEHN

89 Kacanne okpyxHOCTEN 1

90 Kacanune okpyxxHOCTEM 1

01 OO6mume KacaTenbHBIE K IBYM !

OKPY>KHOCTSIM




92

93

94

Kontposbhas padota mo teme "Y1iasl 1
YeThIPEXYTOJbHUKH, CBSA3aHHBIE C
OKpPYKHOCTBIO"

[ToBTOpenue u o6odmeHue. Pemenune
3aJ1a4, WUTIOCTPUPYIOIIMX CBI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTropenue u o6o0mmenue. Pemenue

3aaa4, HWJUIFOCTPUPYIOIIUX CBA3U MEXKOY
Pa3JIMIHbIMU TECMAMH KYypCa

95

[ToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

96

97

98

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

IToBTOopenue n o6o61eHue. Pemmenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3iIMUHbIMU TEMAMH KypcCa
IToBTrOopenue u o6o0mmenue. Pemenune
3a1a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

99

[ToBTOpenue u o6od1eHue. Pemenne
3a]a4, WIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3NUYHBIMU TEMaMH Kypca

100

101

[ToBTOpenue u 06061eHue. Pemmenne
3a7a4, WIUTFOCTPUPYIONINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca

Hrorosas KOHTPOJIbHAA pa60Ta




[ToBTOpenue u 06o0meHue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 102




9 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Cunyc, KocuHyc, TaHTeHC yriioB oT 0 10 |
180° 01.09.2023
) OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXIECTBO 05.09.2023
3 o 1
OpPMYJIbI IPUBEICHUS 05.09.2023
4 o 1
OpPMYJIbI IPUBEACHUS 08.09.2023
5 Pemenue tpeyronsHukos. Teopema 1
KOCHHYCOB 12.09.2023
6 Pewmenue tpeyronsHukoB. Teopema 1
KOCHHYCOB 12.09.2023
T 1
7 eopemMa CHHYCOB 15.09.2023
T 1
8 €eopeMa CUHYCOB 19.09.2023
Pemenue npakTuyeckux 3anad ¢
1
9 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 19.09.2023
TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U 1 72 09.2023

TCOPCMbI CHHYCOB




Pemenne IMPAKTUYCCKUX 3aaa4 C

11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 26.09.2023
TEOPEMBI CHHYCOB
Pemienune npakTuueckux 3ajau c
12 HCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 26.09.2023
TEOpPEMbI CHHYCOB
Tpuronomerpuueckre GOpMyIbI IS
13 IJIOIIAAN TPEYroJIbHUKA, 29.09.2023
napasuiesnorpaMma
Tpuronomerpudeckne GOpMyIbI IS
14 IUTOIIAAN TPEYrOJIbHUKA, 03.10.2023
napajuiesorpaMma
Tpuronomerpuueckne GOpPMyIbI IS
15 TIJIOIAIU TPEYTOJIbHUKA, 03.10.2023
napajuiesorpaMma
Tpuronomerpuueckre GoOpMyIbl Jis
16 IIJIOIIAAU TPEYTOJIbHHUKA, 06.10.2023
napajuiesorpaMma
17 ®opmyina ['epona 10.10.2023
18 ®opwmyia ['epona 10.10.2023
19 ®opmyina ['epona 13.10.2023
20 dopmyIia MIOMAAHN BBITYKIOrO
YETBIPEXYTOJIbHUKA 17.10.2023
21 @opMyiia IIIOIIAIN BBITYKIOTO
YETBIPEXYTOJIBHUKA 17.10.2023




Kontponbnas padota nmo teme "Permenue

22

TPEYroJIbHUKOB" 20.10.2023
3 Xopsl U T01I00HBIE TPEYTOJILHUKY B

OKPY>KHOCTH 24.10.2023
24 Teopema 0 IpOU3BEAECHUN OTPE3KOB XOP/I 24102023
25 Teopema 0 mpoU3BEACHUN OTPE3KOB XOP/I 77102023
26 Teopembl 0 MPOU3BEACHUN OTPE3KOB

CeKYIINX 07.11.2023
7 Teopembl 0 IPOU3BEAEHUN OTPE3KOB

CEKYIIIHNX 07.11.2023
28 Teopema o KBajipaTe KacaTelIbHOMN

10.11.2023

29 Teopema o kBagpare KacaTenbHON 14.11.2023
30 Teopems! UeBbl 1 Menenas 14.11.2003
31 Teopems! UeBbl 1 Menenas 17.11.2003
32 Teopems! UeBbl u Menenas 1.11.2023
33 [TonsiTue o romoreTnn 21.11.2023

KonrtponsHas padora o teme "[lonodue
34

TPEYroJIbHUKOB" 24.11.2023
35 YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.

YrnoBoii ko3 GUIMEeHT 1 CBOOOTHBIIH 28.11.2023




YJICH, UX FCOMCTpI/I‘ICCKI/Iﬁ CMBICJI

YpaBHEHHE NPAMON HA IIJIOCKOCTH.

36 % i 0 i
rJI0BOM KOd(hpuImeHT I/IU CBOOOTHBII 78 11.2023
YJIeH, UX TEOMETPUUYECKUIN CMBICI
37 [TapannenbHOCTh M MEPIEHANKYISIPHOCTh
IPSIMBIX (Yepe3 yriioBoi KOd(PPHUIIUEHT) 01.12.2023
38 b%
paBHEHUE OKPY>KHOCTH 05.12.2023
Haxoxaenue nepeceyeHmnii OKpy>kHOCTEH
39
U NPSMBIX B KOOpJIMHATaX 05.12.2023
HaxoxneHnne nepeceyeHnii OKpYKHOCTEN
40
U OPSIMBIX B KOOpJIMHATaX 08.12.2023
41 ®dopmyna pacCTOSHUS OT TOUKH J10
MpSAMOit 12.12.2023
[Tnomane napanmienorpaMmma B
42
KOOp/AMHATax, HOI;I}ITI/IC 00 12.12.2003
OPUEHTUPOBAHHOM IJIOLIA TN
[TpumeHeHne MeTo1a KOOPAWHAT B
4 -
3 MPAKTHYECKH-OPUEHTHPOBAHHBIX 15.12.2003
reOMETPHUECKUX 3aauax
44 KonTponbhas padota no teme "Metoz
KoopauHaT" 19.12.2023
4 B
5 €KTOpPHI Ha MIIOCKOCTU 19.12.2003
CroxeHre ¥ BEIYUTaHHE BEKTOPOB —
46
MpaBHJIa TPEYTOJILHUKA 9 12,2023
napajuiesorpaMma
47 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB —




MpaBUJia TPEYTOJIbHUKA U

26.12.2023

napajuiesiorpaMma
48 YMHOXEHHE BEKTOpa Ha YUCIIO 26.12.2003
49 Koopaunats! BekTopa 79.12.2003
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,
50 YMHOKEHUE BEKTOpA Ha YUCIIO B 09.01.2024
KOOpJMHaTax
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
51 YMHOKE€HHE BEKTOPA HA YUCIIO B 09.01.2024
KOOpJUHATax
57 [IpumeHeHne BEKTOPOB B (pU3MKe, IICHTP
Mmacc 12.01.2024
53 [TonsTre o 6a3uce (Ha MIOCKOCTH).
Paznosxenust BEKTOpOB 10 6a3ucy 16.01.2024
54 [TonsiTre o 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BeKTOpOB 1o 0azucy 16.01.2024
55 [TonsTue o0 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BEeKTOpOB 1o 0azucy 19.01.2024
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB,
56 reOMETPUYECKUN CMBICI U BBIPAKEHUE B 73.01.2024
JIEKapTOBBIX KOOpJMHATAX
57 JucTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS 23.01.2024
53 CxansapHoe NpoOU3BEICHUE U
MPOELUPOBAHUE 26.01.2024
59 [IpuMeHeHne CKasIpHOTO MMPOU3BEICHUS




BCKTOPOB AJI HAXOXACHHUA NJIMH U YTJI0B

[IpumeHeHne cKaasipHOro IPOU3BEICHUS

30.01.2024

60 BEKTOPOB ISl HAXOKACHUS JIJTUH U YTJIOB 30.01.2024
61 [IpuMeHeHne cKalsipHOTO MPOU3BEICHUS

BEKTOPOB JUIsl HAXO0XKACHUS JJIMH U YIJI0B 02.02.2024
& Pemenne reomerpuueckux 3amad ¢

MOMOIIBIO CKISIPHOTO TPOU3BEACHUSA 06.02.2024
63 Pemenue reomerpruyeckux 3auay ¢

MOMOUIBIO CKAISIPHOTO TTPOU3BEACHUS 06.02.2024
64 Kontponbnas padota no teme "Bektopsr” 09.02.2024
65 [IpaBuibHBIE MHOTOYTOJIBHUKH,

BBIYMCIICHUE UX DJIEMEHTOB 13.02.2024
66 [IpaBunbHBIE MHOTOYTOJIBHUKH,

BBIYMCIICHUE UX DJIEMEHTOB 13.02.2024
67 [IpaBunBEHBIE MHOTOYTOJIBHUKH,

BBIUHCIICHHE UX DJICMCHTOB 16.02.2024
63 [IpaBuUnbHBIE MHOTOYTOJIBHUKH,

BBIUMCIIEHUE UX 3JIEMEHTOB 20.02.2024
69 Uwucno m v 1jIMHA OKPYKHOCTH 20.02.2024
70 Hucno m v 1MHA OKPYKHOCTH 27.02.2004
71 JlnvHa 1yru OKpY»KHOCTH 27022004
72 JlnmuHa 1yru OKpYy>KHOCTH 01.03.2024
73 Pannannas mepa yria




05.03.2024

74 P
aJinaHHas Mepa yria 05.03.2024

75 [Inomane Kpyra 1 €ro 3J€MEHTOB

(cexTopa u cermeHTa) 12.03.2024
76 [Inomanp kpyra u ero 3J€MEHTOB

(cexTopa u cermMeHTa) 12.03.2024
77 [Inomanp kpyra u €ro 3J€MEHTOB

(cexTopa 1 cerMeHTa) 15.03.2024
78 Brrauciienue nepuMeTpoB | IUIOMIACH

¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa 19.03.2024
79 Brruncnenue nepumMeTpoB U Iomaaei

(buryp, BKIIOYAIOIIKUX 3JIEMEHTBI Kpyra 19.03.2024
20 KonTponbhas no reme "/{nuna

OKPY’KHOCTH M IuIomaap kpyra' 22.03.2024
81 LenTpanpHas cuMMeTpus 05.04.2024
82 [{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI 09.04.2024
83 Horopor 09.04.2024
84 OceBas cummeTpus 12.04.2004
85 @urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO

HEKOTOPOU OCH 16.04.2024
86 [TapannensHbII IEPEHOC 16.04.2004
87 [ToHsiTHE NBUXKEHUS U €TI0 CBOMCTBA




88

PaBencTBo ¢puryp

19.04.2024

23.04.2024

&9

90

91

[IposiBeHUs: CAMMETPUU B TIPUPO/IEL,
KHUBOIIHCH, CKYIIBIITYPE, apXUTCKTypE
Kommno3unuu aeuxeHuit (mpocreime
MIPUMEPHI)

[ToBropenue u o6o0menue. Pemenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCIKAY
Pa3jINIHbIMU TECMAMH KYypcCa

23.04.2024

26.04.2024

30.04.2024

92

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

30.04.2024

93

94

95

[ToBTOpenue u 0600mEeHue. Permenue
3aj1a4, WUTFOCTPUPYIOIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
IToBTOopenue n o6o61eHue. Pemmenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca
IToBTOopenue u o6o61eHue. Pemenue
3a1a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

03.05.2024

07.05.2024

07.05.2024

96

[ToBTOpenue u o6od1eHue. Pemenne
3a7a4, WIUTFOCTPHUPYIOIIHNX CBSI3U MEKIY
pa3NUYHBIMU TEMaMH Kypca

10.05.2024

97

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

14.05.2024




[ToBTOpenue u o6odmeHue. Pemenue

98 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1 14.05.2004
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o0meHue. Pemenue

99 3a71a4, WIIIOCTPUPYIOLIUX CBA3U MEXKIY 1 17.05.2004
pa3IMYHBIMU TEMaMU Kypca
[ToBTropenue u o6o0mmenue. Pemenue

100 3a7a4, WITIOCTPUPYIOIIUX CBI3U MEXKITY 1 21.05.2004
pa3IMYHBIMU TEMaMU Kypca

101 Hrorosas KOHTpOJIbHASA paboTa 1 21.05.2004
[ToBTOpenue u 0600mEeHue. Permenue

102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1 24.05.2024
pa3IMYHBIMU TEMaMHU Kypca

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eometpus, 7-9 xknaccwl/ Atanacsa JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
KonTponbHo-uzmepurensabsie Matepuansl. ['eometpus 7 kiacce/ Coct. H. .
I'aBpunosa — 6-e u3a. — M.:BAKO, 2020

KoutponbHo-u3meputenbHbie Matepuaibl. ['eomerpus 8 kinace/ Coct. H. @.
I'aBpunosa — 7-e uza. — M.:BAKO, 2023

KoHnTtponbHO-u3MeputenbHbie Matepuaisl. I'eomerpus 9 kimace/ Coct. H. @.

I'aBpunosa — 7-e n3n. — M.:BAKO, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. https://uchi.ru/

2. https://metaschool.ru/

3. https://maketest.ru/

4. https://foxford.ru/

5. https://math-ege.sdameia.ru/

6. https://math100.ru/
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