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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 wu3y4aercsi yriayOnEHHBIM
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 TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIY CTOPOHAMU W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

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

IMapaanensHbie npsimbie. CyMMa yrijiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSIMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBkimna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoilcTBa u
MIPU3HAKK NapajuiebHbIX NpsMbIX. CyMMa yriioB TpeyroJbHUKAa. BHEMIHUE yIiibl
TpeyroyibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJAbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAMAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTHl OKPYXHOCTH W Kpyra: LEHTP,
paguyc, nMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnosioKEHUE OKPYKHOCTH U
npsmoil. KacarenpHas M cekymiass K OKpYXHOCTH. OKpYKHOCTb, BIIHCAHHAs 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 TeOMEeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYKHOCTb TPEYrOJIbHUKA, €€
1HeHTp. MeToa reoMeTpruIecKX MECT TOUEK MPH PEIICHUH N'€OMETPUUYECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJIS M JIUHEHKH

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, 3TaIlbl
3a/1a4M HA MIOCTPOEHUs, PEIIECHUE 3a7a4 Ha IOCTPOCHNUE LIMPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHUK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa U npu3HaKku. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPAIICLH.

Cpennsss IMHUA TPEYrojbHHUKAa. MeToJ yJIBOEHHs MEIHWaHbl TPEYrOJIbHHKA.
Teopema o nepeceyeHuu MeMaH TPEyTrOJIbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITono0ue

[Togobue TtpeyroabHUKOB, Kodbhdunmrent mnomodus. IllpusHaku mnomoOus
TPEYroJbHUKOB. I[IprMeHeHue nomo0usi TNpU PpPELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsatne o rmromaau. CBOMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiime GopMyIbl s IO TPEYTOJNIbHIKA, IMapajuieorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢puryp. OTHOIICHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

JIeMeHThI TPUTOHOMETPHUH

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

Yribl U 4eThIPEXYT01bHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



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  TOkaecTBOo.  Popmynbl  npuBelneHus.  Pemenue
TPEYroJbHUKOB. TeopemMa KOCHHYCOB UM TEOpeMa CHHYCOB. PemeHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckre  QopMynbl Ui [UIOMIAAW  TPEYrOJIbHHKA,
napajuienorpamma, pombOa, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEACHUM OTPE3KOB CEKYIIMX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPUYECKUX
3agad. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIO0BOW KOA((UIMEHT U CBOOOIHBIN
YIEH, UX TIeOMETpUYECKH cMbIca. [lapamuiensHOCTP M NMEPNEHIUKYISIPHOCTD
npsMBIX (depe3 yriioBoi Kodh UIMEHT).

VYpaBHeHue okpyxHocTH. HaxoxkneHune mnepeceueHul OKpPYKHOCTEW H
NpsAMBIX B KoopAauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajienorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1ayax.

BekTopbl

BekTopbl Ha miockocTd. CloOXeHUE M BBIYMTAHWE BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuienorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CIIOKEHME M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasiioxkeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaX. JMCTpUOYTHUBHOCTH CKaJSPHOIO IPOU3BEACHUS.
CkansipHOE€  TPOM3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOro



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

JIJIMHA OKPYKHOCTH M IUIOLIAb Kpyra

[IpaBunpHBIE MHOIOYrOJbHUKM. [J[numHa oOKpyxHOcTH. I'pagycHas w
paauaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxKHocTeil. Ilmomans xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEPEHUH IITMHBI OKPYKHOCTHU U
IJIOLIAHU KpYyTa.

JIBMKeHUSI TUIOCKOCTH

IlenTpansHas 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, >KMBOIMCH, CKYJIbOType, apxurekrype. Kommosunuum
IBUKEHUH (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS IPOrpaMMbl 110 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIb30BAaHUIO ITHX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYP IPpaKJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccHuOHaIbHOM
NESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOpPOM H
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/]au, PELICHUM, pacCyX JACHUH, YMEHHUIO BHUJIEThH
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KyJIbTypOoW Kak CpPeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN JESITEIbHOCTH;

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, peryisapHas (u3nIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OITMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IJIaHUPOBAHUS TOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

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

HEO0OXOAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH WJEH,
MOHATHUSI, TUIIOTE3bl 00 00OBEKTaX U SABJICHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIHPOBATh U OIEHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHUS MpOrpaMMbl 10 MaTeMAaTHKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocs: Oyayt chopMUpOBaHbl MeTaNpeAMeTHbIEe
pe3yJabTaThl, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JIEHCTBUSMH M YHUBEPCATbHBIMH PETYISATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAelcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBATh CYIICCTBEHHBIN MPU3HAK KJAacCU(DUKAIUH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTbH U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

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

pazOupaTh J0Ka3aTeabCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

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

Bba3oBble uccienoBareabckue A€l cTBUS:

UCIIONb30BaTh BOMPOCHI Kak HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE M JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHUE;

OPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHy OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTU4ecKoro oOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX1y COOOI;

CaMOCTOATENEHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBAThH
JIOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTAaTOB, BHIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCa, a TakKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

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

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
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(OpPMAIUU IO KPUTEPUSIM, TPEIIOKEHHBIM HWIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:



BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOIYy PEIICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKICHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jIMude W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4ETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayuTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIBHOCTH, TUIAHUPOBATH OPTAHHW3AIIMI0 COBMECTHOW palOTHI,
pacnpenemnsaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOIECC W pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

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 KaueCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMbI JJIsl PEIICHUs B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAX0AAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIOBOE);

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

CaMOKOHTPOJIb, SMOLIMOHAJbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMNPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMH U Pe(IIEKCUH;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATh MPUUUHBI JOCTHKEHHS WM HEJOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLMUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00yuyeHus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
pPE3yJbTaTHhI:

Pacnio3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpBI, ONpPENesITh HX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb I'€OMETPUUECKHE (UTYpBI, BBIIOJIHATH
YEpTEXKU IO YCIOBUIO 3anaud. V3MepsATh JMHEHWHBIE W YIJIOBBIE BEJIWYUHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

JlenaTp MPUKUAKY U OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IIPEIMETOB B
pealbHOM KU3HHU, pa3MEpOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTeXKU K TEOMETPUUECKUM 3a/1a9aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUA C UCIIOIB30BAHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN I€OMETPUYECKUX 3aa4.

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

PewmaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUYEHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOTIOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IpHU
MIEPECEUECHNH JBYX MAPAJUIEIBHBIX MNPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Brnaners mnonsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3a1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKThI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnageTs noHSATHEM KacaTeIbHONW K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajuyca, MPOBEIEHHOTO K TOUYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIAEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
IMOHUMATh X MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IMIOCTPOEHHUS C TIOMOIIBIO IIUPKYJIIS U
JIMHEWKH.

K xoHnmy oOyuenus B 8 Kkiacce oOydaromuiics TONXY4YHUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThL:

Pacrio3naBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH TNPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznuyats
IPU3HAKU M CBOMCTBA MapajielorpaMma, pomMoa U NpsMOYrojibHUKA, JOKa3bIBAThH
UX U YBEPEHHO NMPUMEHSTH NIPU PELIEHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIMAH TPEYrojbHUKa (LEHTpa
Macc) B pEILICHUH 3a/1ay.

Brnaners moHsTHEM CpenHEN JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATH
UX CBOWMCTBA MpU pEHIEHUH TeOMETpUYecKHX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLIUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacnio3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh MX
CBOWCTBA IPH PEIICHUU 33]1a4.

Brnanerp moHATHAMH TOH00MS TPEYroiabHUKOB, KoddduimeHnTa momolus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MoAoOus U 0 NMoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKaAMU
no00us TPEyroJbHUKOB TPU PEHICHHH TeOMETPUYEecKHX 3amad. JlokaspiBaTh U
IPUMEHSATH OTHOILLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpumensTh Mo00KE B MPAKTUUECKUX 33Jauax.

BeiBomuTh W UCHONB30BaTh mOpocTeilmue (GopMynbl A IUIOLIaAd
TpeyrojbpbHHUKa, TapaieorpaMma, poMoa U Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOMIAb TPEYTroJAbHUKA U IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysCh, TNIe HEOOXOIUMO, KAIBKYJISITOPOM). 3HATH OTHOIIEHWE TUIONIAJCH



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

[Tone3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IpakTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Binanerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, yIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIMCAaHHOW OKPYKHOCTH TPEYIOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOA00US W TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIHUMO,
KAJIBKYJISITOPOM).

K koHIiry oOyueHust B 9 kj1acce oOy4aromuiics MOIyYUT CIAETYIOUIE MPEIMETHBIC
PE3YIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJIbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIBIO KAJIBKYJISATOPA) ITUHbI
Y YTJIbl JUTsl HETAOJMYHBIX 3HAYEHU .

[Tonb3oBaThcs PpopMysiaMH NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

JlokaspIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX IJIS
HAXOKJEHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHSTh MOJIydeHHBIE 3HAHWS IIPU
pEeLIeHNHN NTPAKTUYECKUX 3a1ay.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKACHUE IUIOLIAAN, BBIBOJIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POPMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpaneuu, BEIBOJAUTh U IPUMEHATH (hopmyay ['epoHa u
bopMyy Il TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

MMers 1npeAcTaBiIeHHE O TOMOTETHH, IPUMEHATbH B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu pelieHuu 3a1ay.

Hcnonp30BaTh TEOpPEMBI O BIMCAHHBIX YIJIaX, YIJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUECKUX
3amad. Jloka3plBaTh U IPUMEHATH TEOPEMBI O NMPOU3BEICHUM OTPE3KOB XOpIH, O
IIPOU3BEACHUMN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoOBOro Kod3(pduiuueHta u
CBOOOJHOTO 4JI€HA, MOHUMATh HUX TE€OMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBaHMEM JHMHEWMHON (QYHKIUH. YMETh
pemlatb METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAapPAJLIEIBHOCTBIO U
MEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECEUYCHUs.

BeiBomUTh M BIAAETh YpPAaBHECHUEM OKPYKHOCTHU. Mcmonb3oBaTh MeETOX
KOOpPAMHAT Ul HAXOXKJICHHUs IEPECEUCHHUUM OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSSHUS OT TOYKH JO MPSMOM, TUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mowmaau. llomp3oBaThes
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  peLICHUHU
FCOMETPUYECKUX U IIPAaKTUYECKUX 3anad. lIpumeHATsr Meron KoopauHAaT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Biagerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YKCJIO, BIAJETh I[PAaBUIaMU TPEYTOJbHHUKA U IapajljieiaorpaMma.
Biianers NpakTUYECKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOpINHATAX.

Wmetp npencrapienue o 0asuce (Ha MIOCKOCTH). PackiiaapiBaTh BEKTOPHI 110
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IIOIy4YyeHHbIE 3HAaHHUS B
NPOCTEUINX (PU3UYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalISpPHOTO NPOU3BENECHUS BEKTOPOB, IOHUMATh €r0
FEOMETPUYECKUM CMBICII U YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpPOBaHUEM. [IpUMEHATH CKaJSIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIAEHUs JUIMH U YrioB. PemaTe reoMerpuyeckre 3anadd C MOMOULIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcnomp30BaTh CKaIsIpHOE MPOU3BEAECHUE BEKTOPOB B
anredpanuecknx u (pU3ndecKux 3agavax.

Bianers NMOHATUAMH NMPABWIBHOIO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAaJUaHHON MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KpyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTydYEeHHBIE YMEHHUS IPU
pEIICHUH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBEIEHHS 00 U3MEpEeHUU
JUIMHBI OKPY>KHOCTH U ILIOIIAAUN KPYTra.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUM (UTyp, LEHTPhl MOBOPOTA, HAXOAMUTH
KOMITO3UIIMM MPOCTEHIMX MpeoOpa3oBaHuidl. [IpuMeHATh NBHXKEHHUS MIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a1a4.

[IprMeHATh NONyYEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



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



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3iesioB H TeM muppoBLIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Hauana reomerpuu. [Ipocrenmme
1 reoMeTpuueckue GUrypsl U UX CBOMCTBA 28 1 1 bubmorexa [IOK
p yp ) https://m.edsoo.ru/78c146c4
N3MepeHne reoMeTpruueCKUX BETMYUH
bubnunoreka LIOK
2 Tpeyrobimku 19 ! ! https://m.edsoo.ru/78c146¢c4
3 [TapannensnocTs. Cymma yrioB s | | bubmmoreka [JOK
MHOT'OYrOJIbHUKA https://m.edsoo.ru/78c146¢4
bubnunoreka LIOK
4 I1 7 1 1
PAMOYTOIIBHRIC THEYTOIHHIKH https://m.edsoo.ru/78c146¢c4
bubmmoreka IIOK
5 r 5 1 1
COMCTPHHICCKHE HEPaBeHCTRA https://m.edsoo.ru/78c146¢c4
OxkpyxHocTb. ['eoMeTpruueckue mecta
6 Touek. [locTpoeHus ¢ TOMOIIBIO ITUPKYIIS 18 1 1 bubmmorexa HOK
. p HIBIO THHPIY https://m.edsoo.ru/78c146c4
W IMHEHUKU
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 10 | | bu6nunorexa LIOK
3HAHUH https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 7




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
N bubmmoreka [JOK
! HeTspexyronbHuiH 22 ! ! https://m.edsoo.ru/a5cb98eb
) MonoGue 16 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 I1 16 1 1
Jrotaab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u Hauana 18 1 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/aScb98eb
5 Vsl U 4eTBIPEXYTOJIHUKY, CBS3aHHBIE C 20 | 1 bubnnorexa [HJOK
OKPY>XHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpenHue, 0600IIEHNEe, CUCTEMATU3ALIHS 10 | | bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 6




9 KUIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBanue pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! Peuenne TpeyrobHuKos 22 ! ! hitps://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 Tono6ue TpeyronbHikos 12 I I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
3 Meron koopauHat 10 I I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
4 Bexroper 20 I I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
1 1 1
> JUTHHA OKPYKHOCTH H ILIOWIAAE Kpyra 6 hitps://m.edsoo.ru/dddde230
bu6mmoreka [IOK
1 1
6 JBHOKCHHS ILIOCKOCTH 0 0 hitps://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IEHNE, 12 | | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 7







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosauyectBo yacos
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI

| Hcropust BOSHUKHOBEHUS U | bubnmoreka [JOK
pa3BUTHS TEOMETPUU https://m.edsoo.ru/925af86b
Hauanbnabie nousTus

2 reometrpuu. Touka, npsamast 1 bubmmorexa [OK

put. > HPMAZ, https://m_edsoo.ru/659c4331
OTPE30K, Iy
Hauanbnabie nousTus
3 reometpuu. Touka, mpsmast 1 bubmmorexa [JOK
PHH. - 1P ’ https://m.edsoo.ru/20bae12a
OTpE30K, JIy4
[TonsiTre 06 akcuome,

4 TeopeMe, T0Ka3aTeNIbCTBE, | bu6mmoreka [JOK
ONpeAeIICHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MIpU3HAKe
B3aumHoe pacnonoxxenue

5 TOYEK Ha npsiMoi. Mzmepenne | bub6nuorexa [IOK
JUINHBI OTpE3Ka, pacCTOSAHUE https://m.eds00.ru/92b776f1
MEXIy TOUKaMu
B3anmHoe pacnionoxxenue

6 TOYEK Ha npsiMoil. M3mepenue | bubmuorexa [IOK
JUIMHBI OTPE3Ka, pacCTOSIHUE https://m.eds00.ru/9c500788
MEXIy TOUKaMU

7 B3anmMHoe pacnonoxenue | bubnuoreka [JOK
TOYEK Ha npsmoil. Msmepenue https://m.edsoo.ru/7f06e8ce




JJIMHBI OTPE3Ka, paCCTOSAHUC
MCKAY TOUKaAMU

[TonymnockocTs U yroi. Bussl

g - bubmuoreka [JOK
YITIOB. VISMCPCHUC BCIMIUH https://m.eds00.ru/36862bf3
YTJIOB
[TomymmockocTs U yroi. Bunast Butmorexa LIOK

? yrnos. Msmepenne semmn https://m.edsoo.ru/21ce4ff2
YTJIOB
[TomyrmockocTs U yroi. Bunbl Bu6moreka LIOK

10 yrnos. Msmepenne semamnn https://m.edsoo.ru/ce214e34
YTJI0B
BeprukanbHbie U CMEKHBIE BuGmorexa LOK

11 yriet. Hapamiensazie https://m.edsoo.ru/7399faea
MEePHEHANKYIISIPHBIE TIPSIMbIC
BepTukanbHbie U CMEKHBIE Butnorexa LOK

12 yriet. HapamensHbie 1 https://m.edsoo.ru/5¢2c0dff
MEPIEeHIUKYISIPHBIC TIPSIMbIC
BepTukanbHbie U CMEKHBIE BuGmiorexa LIOK

N0

13 yrbt. Hapannenshpie n https://m.edsoo.ru/4a4bf678
NEPIEeHIUKYIIPHBIC TIPSIMbIC
BepTukanbHbie U CMEKHBIE BuGmiorexa LIOK

N0

14 yrabl. apannenbreie n https://m.edsoo.ru/84ee61de
MEePIEHANKYIISIPHBIE TIPSIMbIC
BepruxanpHbie 1 CMEKHBIE BuGmiorexa LIOK

15 yrwt. Tapannensuyie n https://m.eds00.ru/d04bb9c5
MEePIEHANKYIISIPHBIE TIPSIMBIC

bu6mmoreka [JOK
16 buccekrpuca yrina

https://m.edsoo.ru/da5e003c




bu6mmoreka [JOK

17 buccextpuca yria https://m.edsoo.ru/557998af
bubmmorexa [IOK

18 buccexpuca yria https://m.edsogru/56389l82

19 Jlomanasi. Buabl JIoMaHBIX. bubmuoreka [JOK
JlnvHa moMaHoi https://m.edsoo.ru/c84d7212

20 Jlomanas. Buabl ToMaHBIX. bubmuoreka [JOK
JnuHa 1omaHOM https://m.edsoo.ru/91fe52bc
Mmuoroyronsuuku. [lepumerp

)1 MHOroyrosiabHuka. [lonsarue o bubmmorexa [IOK
BBIIYKJIBIX ¥ HEBBIITYKIIBIX https://m.edsoo.ru/Oaab8dfc
MHOT'OYTI'OJIbHUKAX
Mmuoroyronsuauku. [lepumerp

” MHOroyrosiabHuka. [lonsarue o bubmmorexa [IOK
BBIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/27b15065
MHOT'OYTI'OJIbHUKAX
Mmuoroyronsuauku. [lepumerp

3 MHOroyrojbHuka. [lonsarue o bubnnorexa [JOK
BBIIYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/Scc7a352
MHOT'OYTI'OJIbHUKAX
Mmuoroyronsuauku. [lepumerp

24 MHoOroyrojbHuka. [lonsrue o bubnnorexa [JOK
BBIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOT'OYTI'OJIbHUKAX
Mmuoroyronsuauku. [lepumerp

)5 MHoOroyrojbHuka. [lonsarue o bubmuorexa [IOK

BBIITYKJIBIX U HEBBIITYKJIBIX
MHOTI'0YroJIbHUKax

https://m.edsoo.ru/3e269ed8




26 NHCTpyMEHTHI 1719 U3MEpPEHUI bubnnoreka [JOK
Y IIOCTPOEHUN https://m.edsoo.ru/333ecb98

7 WNHCcTpyMeHTBI U151 U3MEpEHU bubnmoreka [JOK
Y MOCTPOEHUM https://m.edso0o.ru/26b0a806
KonTtponsHast pabora o Teme
"Hauana reomerpumu.

)3 [Ipocreiinmue reoMmeTpuyecKue bubmmorexa [IOK
(GUTyphI 1 KX CBOWCTBA. https://m.edsoo.ru/aalb7981
H3mepeHne reoMeTpu4ecKux
duryp"

79 Menuana, 6uccekTpuca u bubmmoreka [JOK
BBICOTA TPEYIOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, GuccekTpuca u bubnnoreka [JOK
BBICOTA TPEYIOJIbHUKA https://m.edsoo.ru/dc3e45d1

bubmuoreka [JOK

31 PaBeHCTBO TpeyrojibHUKOB

https://m.edsoo.ru/8e04a02f

3 ITepBslii 1 BTOpON MPU3HAKU bu6nuorexa [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/0f5d60af
[IepBblil 1 BTOpOI IPU3HAKU bubnnorexa [JOK

33
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/a56c5a%b

34 [IepBrlii 1 BTOpPOIl MpU3HAKU bub6nuorexa [IOK
paBeHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/34f8650e

35 ITepBslii 1 BTOpOH MPU3HAKU bub6nuorexa [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/ffe06285

36 I1epBbIil 1 BTOPON IPU3HAKU bubnnoreka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edso0.ru/79753cdf

37 PaBHOGenpeHHbBIE bubnuorexa [IOK

TPEYTOJIBHUKH U UX CBOMCTBA

https://m.edsoo.ru/c59fdae9




18 PaBHoOepeHHBIC bubnnoreka [JOK
TPEYTOJIbBHUKH U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOEIpeHHbIE bubnmoreka [JOK
TPEYTrOJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/1c2cc982

40 [Ipu3Hak paBHOOEIPEHHOTO bub6nuoreka [IOK
TPEYTroJIbHUKA https://m.edsoo.ru/480b3c40

41 [TpusHak paBHOOEIPEHHOTO bubnnoreka [JOK
TpeyrojabHuKa https://m.edsoo.ru/bf564ab7

42 Tpetuit npu3HaK paBeHCTBA bubmmoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/b4229637

43 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOIbHUKOB https://m.edsoo.ru/7a899¢c49

44 TpeTuii npu3HaKk paBEeHCTBA bubnnoreka [JOK
TPEYrOIbHUKOB https://m.edsoo.ru/41c75e54
®urypsl ¢ 0ceBOI

45 cummerpuen. [Ipumepsl bubnuoteka [JOK
CHUMMETPHHU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
MuUpe
®@urypsl ¢ 0CeBOI

46 cummerpuen. [Ipumepsl bubnuoteka [JOK
CHUMMETPHU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
MuUpe

47 KonTposnbnas pabora no teme bubnnorexa [JOK
"TpeyrosbHuKn" https://m.edsoo.ru/6f0a9a78

bubmuoreka [JOK
48 HapannemsHoCTs MpAMGIX https://m.edsoo.ru/a081482d
49 CBoiicTBa M IPU3HAKH bubnmoreka [JOK

napajiCJIbHbBIX MPAMBIX

https://m.edsoo.ru/2cd69381




50 CBolicTBa ¥ MPU3HAKU bubnnoreka [JOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/75899b52
51 CBoiicTBa M NpU3HAKU bubnmoreka [JOK
rapasulesIbHbIX IPSAMBIX https://m.edsoo.ru/e0fde699
57 CBoiicTBa U NpU3HAKU bubnunoreka [JOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/74e8bd74
53 CBolicTBa ¥ IPU3HAKU bubnnoreka [JOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/070fd7db
54 CBolicTBa U IPU3HAKU bubmmorexa [IOK
rapajuielIbHbIX IPSAMBIX https://m.edsoo.ru/5¢90c339
55 CymMa yriioB TpeyroyibHHKa Bubmorexa LIOK
https://m.edsoo.ru/d1dcaScd
56 CymMa yriioB TpeyroyibHHKa Bubmmorexa LIOK
https://m.edsoo.ru/7af6d9e6
57 Buemnue yrisl TpeyrojibHuKa Bubmmorexa LIOK
https://m.edsoo.ru/bc409f4f
58 Baewnue yriel TpeyrojapHuKa Bubmmorexa LIOK
https://m.edsoo.ru/371cbel 1
CymMa BHYTPEHHUX YIJIOB
59 MHOT'OYI'OJIbHUKA U CyMMa bub6nuorexa [IOK
BHEIIHUX YTIJIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYT'OJIbHUKA
CymMa BHYTPEHHHX YIJIOB
60 MHOT'OYI'OJIbHUKA U CyMMa bubmuorexa [IOK
BHEIIIHUX YTJIOB BBIITYKJIOI'O https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHHUX YIJIOB bubnuorexa [JOK

MHOTI'OYTr'OJIbHHKa U CyMMa

https://m.edsoo.ru/b75ede0e




BHCIIHUX YI'JIOB BBIITYKJIOI'O
MHOI'0yroJibHuKa

KonTponbhas pabota no teme

bubmuoreka [JOK

62 "T1 .C
ApAICILHOCTD. T-yNMa https://m.eds00.ru/40947485
YIJI0B MHOTOYTOJIbHUKA
[Ipu3naku paBeHCTBa
63 MPSIMOYTOJIBHBIX bubmorera [IOK
PAMOYE https://m.edsoo.ru/330d63ff
TPEYroJbHUKOB
[Ipu3naku paBeHCTBa
64 MPSIMOYTOJIBHBIX bubmorera [JOK
PAMOYT https://m.edsoo.ru/0e1544dc
TPEYrOJIbHUKOB
65 [lepnenaukynsip u HaKJIOHHas bubmmorexa [TOK
PHERIMIYIAP https:/m.edso00.ru/957310000000000
CBoliCTBO MeIUaHBbI
66 IIPSIMOYTOJIBHOTO bubnuoreka [IOK
TPEYTrOJbHUKA, IPOBEIEHHOMN https://m.edsoo.ru/b34a450e
K TUIIOTEHY3€
CBoliCcTBO MeIMaHBI
67 PSIMOYTOJIBHOTO bub6nuorexa [IOK
TPEYrOJIbHUKA, IPOBEIEHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3€
63 [TpstMOYTONBHBIN TPEYTOJIBHUK bub6nuorexa [IOK
¢ yriioM B 30 rpanycos https://m.edsoo.ru/52b57d0f
[IpsAMOYTOJIBHBINA TPEYTOJIBHUK bubnnorexa [JOK
69
¢ yriom B 30 rpagycoB https://m.edsoo.ru/aec6d443
COOTHOLIEHUS MEX Y
bu6mmoreka [JOK
70 CTOPOHAaMHU U yriaMu

TPEYroJIbHUKA

https://m.edsoo.ru/95db41{7




CooTHOIICHUS MCXKOY

bu6mmoreka [JOK

71
CTOPOHAMHU I ylTaMi https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHCcTBO TpeyronapHUKA.
72 HepaBeHCTBo 0p JZ];HG bubnmnorera [IOK
p . a https://m.edsoo.ru/50fa9985
JIOMaHOU
HepasenctBo Mexny
7 NEePHEHIUKYISIPOM U bubnmoreka [JOK
HaKJOHHOH. PaccTrosnue ot https://m.edsoo.ru/7284cbde
TOYKH JI0 IPAMOM
KonTtponpsHast padora o
temaM "lIpssMoyronbHbIE
74 Toe onmfnm"yr bubmmoreka [JOK
TheyT : https://m.edsoo.ny/8500be3
['eomeTpuueckue
HepaBeHCTBA"
75 OKpyXHOCTb, XOP/IbI U bubnmoreka [JOK
JIMAMETPBI, UX CBOMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOPJIbI U bubnmnoreka [JOK
JIMAMETPBI, UX CBOMCTBA https://m.eds00.ru/02406d49
B3anmHoe pacnionoxxenue
77 OKPY>KHOCTH U TIPSIMOM. bubnmnoreka [JOK
KacarenbHas u cexkymas k https://m.edso0.ru/00d222d9
OKPY>KHOCTH
B3aumHoe pacnonoxxenue
73 OKPYKHOCTH U IPSMOI. bubmuorexa [JOK
Kacarenbnas u cexymas x https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
b K
79 B3aumHoe pacnionoxenue nommorexa O

https://m.edsoo.ru/a522800




OKPY’KHOCTH U IIPSIMOIA.
Kacarenbnas u cexymas k

OKPYXHOCTHU
20 OKpyXHOCTh, BIUCAHHAs B bubnmoreka [JOK
yroJ https://m.edsoo.ru/3767ac35
21 OKpyXHOCTb, BHUCAHHAs B bubnmoreka [JOK
yroi https://m.edsoo.ru/f019e49b
ITonsiTue 0 TEOMETPUUECKOM
20 Mecre Touek. [Ipumepnl bubnuoreka [IOK
TeOMETPUUECKHUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
HAa IIOCKOCTH
[loHsiTHE O reOMETPUYECKOM
23 Mecre Touek. [Ipumepbl bubnuoreka [IOK
TeOMETPUUECKHUX MECT TOUEK https://m.edsoo.ru/621adf85
Ha IIOCKOCTH
’4 OrnucaHHast OKPYKHOCTb bubnunoreka [JOK
TPEYroJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5Sb41bc7
OnucaHHasi OKpY>KHOCTb bubnnorexa [JOK
85 N
TPEYroJIbHUKA, €€ LEHTP https://m.edsoo.ru/c96254e9
Mertoz reoMeTpU4EeCKUX MECT
86 TOYEK P PEILICHUN bubmmorexa [TOK
pup https://m.edsoo.ru/5894¢e7a4
reOMETPUUECKUX 3ajau
MeTto1 reOMETPUYECKUX MECT
87 TOYEK IIPU PELICHUU bubmmorexa [TOK
PP https://m.edsoo.ru/784342d1
reOMEeTPUUECKUX 3ajau
MeTo1 TeOMETPUYECKUX MECT
p bu6mmorekxa [JOK
88 TOYEK IIPH PELICHUN

TCOMCTPHUICCKUX 3aaaYd

https://m.edsoo.ru/05853a22




&9

90

91

92

93

94

95

MeTtoa reoMeTpu4ecKuX MECT
TOYEK IIPU PELIECHUN
reOMETPUUYECKUX 3a/1a4

OO6ocHOBaHUS TPOCTECUIITUX
IIOCTPOEHUH, TNkl 331a41 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MOCTPOEHUE UPKYJIEM U
JIMHEUKON

O6ocHOBaHUS MPOCTEHUIITNX
MIOCTPOEHUM, ITANbl 33141 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MTOCTPOEHUE IUPKYJIEM U
JIMHEUKON

KonrponbHas pabora no reme
"OKpyKHOCTb.

FGOMeTpI/I‘IeCKI/Ie MECTa TOYCK.

[TocTpoeHust ¢ mOMOIIBIO
LHUPKYJIS U JIMHEHKH"

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU TEMaMHU

Kypca
[ToBTOpenue n obobIIEeHHE.
Pemenune 3anau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3THIHBIMU TEMaMH

Kypca
[ToBTOpenue u o6o0IIeHNE.

bu6mmoreka [JOK
https://m.edsoo.ru/6903dff0

bu6mmoreka [JOK
https://m.edsoo.ru/e511d730

bubnuoreka [JOK
https://m.edsoo.ru/f3bfbf74

bubmuoreka [JOK
https://m.edsoo.ru/791dafc6

bu6mmoreka [JOK
https://m.edsoo.ru/f0e38fa3

bu6mmoreka [JOK
https://m.edsoo.ru/38a31139

bu6mmoreka [JOK




96

97

98

99

100

Pemenne 3anau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME B 0000IIEHNE.
Pemenne 3amauq,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME 1 000OIIEHNE.
Pemenue 3anau,
WJUTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU TEMaMU
Kypca

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU TEMaMHU
Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenune 3amay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TAIHBIMU TEMaMH

Kypca

https://m.edsoo.ru/7382bcc4

bu6mmoreka [JOK
https://m.edsoo.ru/a4f457ea

bubmuoreka [JOK
https://m.edsoo.ru/07e567¢1

bu6mmoreka [JOK
https://m.edsoo.ru/8a4b94e4

bu6mmoreka [JOK
https://m.edsoo.ru/397d166b

bubmuoreka [JOK
https://m.edsoo.ru/c60d778a




Ntoroas KOHTpoOJIbHAS bubnnoreka [JOK

101
pabora https://m.edsoo.ru/fd50754a

[ToBTOpEeHME B 0000IIEHNE.
Pemenne 3amauq,
102 WJUTIOCTPUPYIOIINX CBSI3U 1
MEXYy Pa3InYHbIMH TEMaMHU
Kypca
OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

bu6mmoreka [JOK
https://m.edsoo.ru/971f7836

102 6 0




8 KUIACC

KosnuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 [Tapannenorpamm, ero Nnpu3Haku u 1 Bu6mumoteka LJOK
CBONCTBA https://m.edsoo.ru/8c2d08f0
) [Tapannenorpamm, ero Npu3HaKu u | bubanorexa [JOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ro npu3Haku U 1 Bu6mmoteka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u | Bbu6moreka [JOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, ero Npu3HaKu 1 1 bubanorexa [JOK
CBOICTBA https://m.edso00.ru/4823807b
6 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyroiapHUK, poMO, KBaipaT, UX | bubmuoreka [IOK
MPU3HAKHU U CBOMCTBA https://m.edsoo.ru/d6a662c9
8 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/21884952
9 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 Cpenusis TuHUS TPEYroJIbHUKA 1 Bubmmorexa [IOK
pe peyr https://m.edsoo.ru/6e1bcbbb
bub6 OK
11 Cpenusis TMHUA TPEYroJbHUKA 1 nommotexa [

https://m.edsoo.ru/6b23a4c3




12 Tpanemus. PaBHoOegpeHHAs bubnmnoreka HOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubmmoreka [JOK
Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosbHas Tpanemnus bubmmorexa [IOK
https://m.edsoo.ru/3375c8f3
15 Cpenssisi TMHUS Tpanenuu buGnuorexa [IOK
https://m.edsoo.ru/7963a7f5
16 Teopewa daneca Eﬁgggjg;ggazeasos
17 Teopewa daneca Eﬁgggg;ggimozdzb
13 Teopema 0 MpOMOPIIHMOHATBHBIX bubanorexa [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 IpONOPIUOHATIBHBIX Bbu6mmoteka [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubmmnoreka HOK
20 Hentp mace TpeyrombHiica https://m.edsogru/9cbcf96c
bubnmnoreka [HOK
21 L{enTpanbHO-CUMMETPUYHBIE QUTYPBHI hitps://m.c dsoc]fru 185780762
” KonTposnbnas pabora no teme bubmmnoreka HOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/bed0f9f3
3 [Tono6ue TpeyroabHUKOB, bubmuoreka [IOK
KO3 GUIIMEHT MoA00Hs https://m.edsoo.ru/19400684
24 [TooOue TpeyrobHUKOB, bu6muoreka [JOK
KOd(pGUITUEHT MOA00HS https://m.edsoo.ru/21ebb50b
25 [TpusHaku mo1o0ust TpEYroIbHUKOB bubnworexa LHOK

https://m.edsoo.ru/bbf2c3a6




bubnmoreka [IOK

26 [Tpu3Haku moxo0Oust TPEYroIbHUKOB hitps.//m.cdsoo.r/8db1 1§7
Bu6mumoteka [JOK
27 [TpusHaku moo0Oust TPEYroIbHUKOB hitps:/m.c dsoclfru 19ed11d5h
Bu6mumoteka [JOK
28 [Tpusnaku no100us TPEYroIbHUKOB hitps://m.c dsoclfru 152d2193
29 [Tpusnaku mo100us TPEYroIbHUKOB ngjﬁ:j;;ggg3 dc95f1
bubnnorexa [JOK
30 [Tpu3naku mo100us TPEYTrOIbHUKOB hitps://m.c dsogg 13d1d9d16
31 [TpumeneHue mo1oous pH pelIeHun bubmmoreka [JOK
MPAKTAYECKUX 3a]1a4 https://m.edsoo.ru/d97bf297
1 [IpumeHeHue MOA00MS PU PEIICHUH bubmmoreka [JOK
[PaKTUYECKUX 3a]1a4 https://m.edsoo.ru/Sb21c5aa
3 [Ipumenenue moao0us P peleHur bubanorexa [JOK
[PaKTUYECKUX 3a]1a4 https://m.edsoo.ru/e0d80738
34 [TpumeHeHne nog00Ms IPU PEeLICHUN bubmmnoreka HOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/cacel7d8
35 [Ipumenenue nmogo0Oust MpU PeIICHUH bubmuorexa [IOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/8717eeba
36 [TpumeHeHne Nog00Ms TPU PEeLICHUN bubmuoreka [IOK
IIPAKTUYECKNX 3a7a4 https://m.edsoo0.ru/d9159d9d
37 BBenenue nonatus npeodpazoBaHus bubnmnoreka [HOK
no00us U MoJOOHBIX uUryp https://m.edsoo.ru/aaf7¢944
18 KonTponbhas pabota no teme bubmuoreka [JOK
"TTomoOue" https://m.eds00.ru/89¢3236d
39 Ilonsarue mmomanu. CBoiicTBa bubnunorexa LIOK

ioniaiel reoMeTpudeckux Guryp

https://m.edsoo.ru/7af5b92e




40 [Tonstre mnomanu. CBoicTBa bubnuorexa [JOK
IUIOINAACH T€OMETPHUYECKUX QUTYP https://m.edsoo.ru/37a176c0
41 [Tonstre mnomanu. CBoicTBa bubnunorexa LIOK
IJI0MIAJIEH TEOMETPUICCKUX DUTYP https://m.edsoo0.ru/6004265a
IIpocrenimue GopmMynasl A1 IIOMIAIN
42 TI; OJIBHI/IKaq)HI; znnenor amMMa bubmorexa HOK
peyr - 11ap p ’ https://m.edsoo.ru/596ald0e
pomba u Tpaneuuu
IIpocrenimue GopMynasl A1 IIOMIAIN
43 Tpe OJIBHI/IKaq)HIa). ZHJIGJ?O aMML: " bubmorexa HOK
peyr > ap P ’ https://m.edsoo.ru/f636delf
pomMba u Tpaneuuu
[Ipocreiitme GopMyIIbl 1T ILIOMALN
P (popryet 1 tan bubnuoreka [{OK
44 TPEYroJIbHUKA, TapaJljIeorpaMmma,
https://m.edsoo.ru/9732274d
pomMba 1 Tpaneuuu
IIpocreiitme GopMyIbl 1T ILIOMALN
45 TI; OJ'IBHI/IKaQ)HlZ. :JIJ'IGJ'IOF aMMma bubmorexa HOK
peyr - 1ap pamMma, https://m.edso0.ru/e6458963
pomba u Tpanenuu
IIpocrenmue GopMyIbl IS IUIOMIAIN
46 Tpe OJII:HI/IKaq}Hl; :JIJ'IGJ‘I)IOF aMMa bubmmorera [OK
peyr - T1ap pamma, https://m.eds00.ru/0b18fc61
pomMOa u Tpamnenuu
IIpocrenmue GopMyIbl IS IUIOMIAIU
47 Tpe OJII:HI/IKaq}HZ Z’J'IJ'ICJ'II[O aMMa bubmorexa HOK
peyr - 1ap P ’ https://m.edsoo.ru/eb691e04
pomba u Tparnenuu
IIpocteiimme hbopMyIIbl AT ILIONIAAN
48 TI; OJ'IBHI/IKa(bHZ znneﬂo aMMa bubmorexa HOK
peyr » ap P ’ https://m.edsoo.ru/8b93ctba
pomba u Tparnenun
IIpocreiimme hopMyIInl IS ILUIOIAAN
P (popmyzvt A tan but6mmoreka [IOK
49 TPEYroJIbHUKA, IIapaJljIeIorpaMma,

pomMOa ¥ Tpanenuu

https://m.edsoo.ru/c35f544d




[Ipocreiimue GopmMyIIbl IS TII0IIATN

50 TPEYroJIbHUKA, TapaJljIeiorpaMmma, bubmmorexa [JOK
poM6a 1 TpanemH https://m.edsoo.ru/a3f9beld
bubnmnoreka HOK
> Thoutaut HoA00HEIX piryp https://m.edsof)l.ru/d8638f34
bubnmnoreka HOK
32 Trontazi nox00HbIX GHryp https://m.edsof)l.ru/ZS830226
bubnmnoreka HOK
>3 Tromazw nonodHex Guryp https://m.edsocL>.Iru/5ee2a7d4
54 KonTtponsHast pabora o Teme bubnuoreka [IOK
"ITinomans" https://m.edsoo.ru/05f10573
bubnnorexa [JOK
53 Teopewa Iugaropa https://m.edSO(])_.Iru/7f63 1127
56 [Tpumenenue Teopemsl [Tudaropa bubanorexa [JOK
[PHU PELIEHUH IPAKTUIECKUX 3a1a4 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubmmoreka [JOK
IPH PEIIEHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenue teopemsl [Iudaropa bubmmnoreka HOK
[IPYU PELICHUH MMPAKTUUYECKUX 3a1a4 https://m.edso0.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [IOK
[PHU PELICHUH IPAKTUIECKUX 3a1a9 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tudaropa bubnmnoreka [HOK
[P PELICHNH MIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [TponopriroHanbHbIE OTPE3KHU B bubmuorexa [IOK
PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
2 [IponopunoHanbHbIE OTPE3KU B bubmuorexa [IOK
HPsIMOYT'OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHbIE OTPE3KHU B bubnmnorexa [JOK




MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/1ecbc886

64 [IponopunoHanbHbIE OTPE3KU B Bu6mumoteka [JOK
PSAMOYTOJIBHOM TPEYTOJIbBHUKE https://m.edsoo.ru/c0dc264b
[IponopunoHanbHbIE OTPE3KU B bubmuoreka [JOK

65
HPAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f

66 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
PSAMOYTOJIBHOM TPEYTOJIBHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U

67 KOTaHT€HC OCTPOro yria bubmmorexa LIOK

poro T https://m_edsoo.ru/132bdef6
MPSIMOYTOJILHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHI'€HC OCTPOro yria bubmorexa LIOK
P yr https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHnyc, KOCUHYC, TAaHT€HC U
69 KOTaHI'€HC OCTPOro yria bubmmorexa LIOK
p yr https://m.edsoo.ru/b41c2719
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

70 Tpuronomerpuueckne GyHKIUU bubmuoreka [IOK
yriaos B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb

71 Tpuronomerpuyeckue GyHKINU bubmmnoreka HOK
yriaos B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTposnbHas pabora no teme

72 "Teopema Iludaropa u Havana bubmmorexa [TOK

p " p https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPUU
73 BrnircanHnblie 1 IEeHTpaIbHbBIE YTIIbI bubmmorexa [IOK
HeHTp yr https://m.edsoo.ru/ae5£890d
74 Brnircannblie 1 IEeHTpaIbHbBIE YTIIbI bubmmorexa [TOK
Hewtp r https:/m.edsoo.ru/d0233fa0
75 Brnircannblie 1 IEeHTpaIbHbBIE YTIIbI bubnuotexa [JOK




https://m.edsoo.ru/ccace9b0

76 Bniucannble v IEHTpaIbHBIE YIIIbI bubmmorexa [JOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOM U XOpIOoi bubmmorexa [JOK
https://m.edsoo.ru/775efa2f
78 VYron Mexay KacaTeIbHOU U XOPAOU buGnuorexa [IOK
https://m.edsoo.ru/09166b3d
79 VYTIIbl MEXAYy XOpAaMu U CEKYILIMMHU bubmmorexa [IOK
https://m.edsoo.ru/022e729¢
80 Yrael MeXay XOpAaMu U CEKyLLIMMU Bubmiorexa OK
https://m.edsoo.ru/84a32a80
81 Brmcansabie 1 OIMCaHHbBIC bubnunoreka LIOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
2 BrmcaHnHbie 1 OITHCAaHHbBIC bubnunoreka LIOK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/aabclad6
23 CBoiicTBa U IPU3HAKH BIMCAHHOTO bubnnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
24 CBoiicTBa M NPU3HAKK BIMCAHHOTO bubmuorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
25 CBoiicTBa ¥ IPU3HAKH BIUCAHHOTO bubmuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnmnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
37 B3anmMHOe pacnonoxkeHue 1Byx bubmuoreka [JOK
OKPYKHOCTEN https://m.edsoo.ru/420d844¢
28 B3anmuoe pacmnonokeHne 1Byx bub6mmorexa [IOK
OKPYKXHOCTEN https://m.edsoo.ru/42da86f2
89 Kacanue oxpyxHocTeit bubnmnorexa [JOK




https://m.edsoo.ru/4cbf4ff9

90 Kacanune oxkpyxuocreit bubmorexa HOK
Py https://m.edsoo.ru/52dcbe7d
01 OO01mue KacaTeNnbHbBIE K IBYM bubnmnoreka HOK
OKPY>KHOCTAM https://m.edsoo.ru/d2151a62
KoHnTtposbHast pabota mo Teme "Y1l
92 U 4EeTBIPEXYTOJIbHUKHU, CBA3aHHBIE C bubmmorexa LOK
PEXYTOTBIHIC, https://m.eds00.ru/26055342
OKPYXHOCTBIO
[ToBTOpenue u 06001IeHNE. Permenune
93 3aJ1a4, WJUTIOCTPU UX CBS3U bubmorexa [IOK
a4, pupyrom https://m.edsoo.ru/74d89ab9
MEXy Pa3IMYHBIMUA TEMaMHU Kypca
[ToBropenue u 0600menue. Pemenne
94 3a7a4, WUIFOCTPHU UX CBSI3U bubmorexa [IOK
Alad, prpyiom https://m.edsoo.ru/6d05bed8
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBropenue u 0600menue. Pemenne
95 3a7a4, WUIFOCTPHU UX CBSI3U bubmmorexa [OK
fad, prpyiom https://m.eds00.ru/51013847
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6o61meHue. Pemenue
96 3a7a4, WNIIOCTPHU WX CBS3U bubmmorera [TOK
fad, prpyIom https://m.eds00.ru/248181a0
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenne u 060061eHNE. Pemenne
97 3amaq lrIJ/IJIJHOCT 151 o UX CBSI3U bubmorera [OK
Aad, pupytom https://m.edsoo.ru/dad15fdc
MEXy Pa3IUYHBIMUA TEMaMH Kypca
[ToBTOpenne u 0600mIeHNE. Permenune
98 3a7a4, WUIIOCTPU WX CBA3U bubmorexa [IOK
fad, prpyiott https://m.eds00.ru/6a69702b
MEXy Pa3IUYHBIMUA TEMaMH Kypca
99 [ToBTOpenue u 0600mIeHNE. Pemenmne bubnunorexa LIOK

3aJa4, WUTFOCTPUPYIOLIUX CBA3H

https://m.edsoo.ru/0f5b4b87




MEXy pa3IMYHbIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenne

100 3a7a4, WIITIOCTPU HUX CBS3U 1 bubmorexa [IOK
Aad, pupytom https://m.edsoo.ru/7942fc3c
MEXY Pa3InYHBIMH TEMaMH Kypca
bubnunorexa LIOK
101 HroroBast koHTpoIbHAs paboTa 1 hitps://m.cdsoo.ru/c2695¢10
[ToBTropenue u o6o0mmenue. Pemenune
102 3a7a4, WILIFOCTPHU HUX CBSI3U 1 bubmorexa LHOK
A8, prpyiom https://m.eds00.ru/b4981045
MEXy pa3TuYHBIMU TEMaMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara nupposbIe
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 Cunyc, KOCUHYC, TaHT€HC yTi0B OT 0 1 bubnunoreka LIOK
no 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubanorexa [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bub K
3 ®opMyIibl IPUBEACHUS 1 uoamoreka O
https://m.edsoo.ru/98813486
bubnuoreka [{OK
4 o 1
OPMYJIbT IPUBCACHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsaukos. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pewenne tpeyronbHukoB. Teopema 1 bubnmnoreka [HOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka IIOK
7 T 1
COPEME CHIYCOP https://m.edso0.ru/820ebf06
bu6mmoreka IIOK
T 1
8 COPEME CHITYCOB https://m.edsoo.ru/000dd68f
Pemenne npaktuueckux 3aaad ¢
9 I/ICHOJ‘IB3OBaI.)HI/IeM T€O GMBII[ 1 brbmmorexa [TOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenne npakruyeckux 3aaad ¢
but6mmoreka [IOK
10 HCITOJIb30BAHUEM TE€OPEMBI 1

KOCHUHYCOB U TCOPEMEBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a1a4 C

bu6nmoreka [IOK

11
HCTIOIL3OBAHMEM TCOPEMBT https://m.edsoo.ru/fd237192
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Pemenue mpakTuueckux 3amay ¢
12 HCHOJIL30BAHUEM TEOPEMEI Bubmaorexa ITOK
p https://m.edsoo.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbl It
13 HJII)O agn T : OJ'IBHI/IK(}B,) o buGnuorexa [IOK
HaH Theyr : https://m.eds00.ru/009bf17e
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIIbl It
14 HJII)O agu T : OJII)HI/IK(Ell) o buGnuorexa [IOK
Hau Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuresiorpaMma
Tpuronomerpuyeckue GopMyIIbl It
15 HJII)O aad T : OJII)HI/IK(Ell) . Bubmiorexa OK
Hau Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuieJiorpaMma
Tpurosomerpuueckue ¢hbopMyIIbl 11
16 HJI'I)O agu T 61: onLHI/IK(ell) . Bubmiorexa IIOK
Haiu Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajuresiorpaMma
bu6nmorexa LIOK
17 (0)) r
OpMyJia 1 epona https://m.edsoo.ru/ad8e9d59
bu6nunorexa LIOK
18 (6)) r
opMyJia L epora https://m.edsoo.ru/8fb80467
bu6nunorexa LIOK
19 (6)) r
opMyJia L epora https://m.eds00.ru/03b9324¢
20 dopmyna MmIomaad BEITYKIOrO bubmuorexa [IOK
YeTBIPEXYTOJTBHUKA https://m.edsoo.ru/e20462b0
)1 dopMya IUIOIIAH BBITYKIOTO bu6muoreka [JOK

4eThIPEXYTrOJIbHUKA

https://m.edsoo.ru/1b3£8284




2 KoHnTponbHas pabora 1o teme bubnmnoreka HOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
3 Xopbl ¥ TOI00HBIE TPEYTOJBHUKH B bubmmoreka [JOK
OKPYKHOCTH https://m.edsoo.ru/deeSbl1d
24 Teopema 0 IpOU3BEAECHUN OTPEZKOB bubnmnoreka HOK
Xopa https://m.edsoo.ru/9a6b9583
)5 Teopema 0 mpou3BeACHUN OTPE3KOB bubnmnoreka HOK
xopa https://m.edso00.ru/3280910d
26 Teopembl 0 IPOU3BEACHUH OTPE3KOB bubmmoreka [JOK
CEeKyLIUX https://m.edsoo.ru/7c¢74ebdb
7 Teopembl 0 MPOU3BEICHUN OTPE3KOB bubnnorexa [JOK
CEKYILIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHOMN bubmorexa [IOK
https://m.edsoo.ru/d6df6c82
bubnmnoreka [HOK
30 Teopentst Hennt n Merternas https://m.edsogru/f221 8dfa
31 Teopemb! UeBbl 1 MeHnenas ngg;gf:;;gﬁi 463c1be
32 Teopemb! UeBbl 1 MeHnenas ngg;;fg;ggilaglaag
bubnmnorexa [JOK
33 Homsrie o romotetit https://m.edsoil.m/l4e624fd
34 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Tlono6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEeHHE NPSIMOI HA TIJIOCKOCTH. bubnuotexa [JOK

YrnoBoit ko3 puieHT 1 cBOOOTHBIHI

https://m.edsoo.ru/2dcfad6b




YJICH, UX FCOMeTpI/ILIeCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

bubnunoreka LIOK

36 Y% 7 e 0 7
TJIOBOH KOS QUIMEHT 1 CBOOOHbIi https://m.edsoo.ru/fadfb1b3
YJIeH, UX TEOMETPUUYECKUIA CMBICIT
[TapamnensHOCTD U
37 NEePHEHANKYISIPHOCTD MPSMBIX (Yepe3 bubmmorexa [IOK
PHCHAMIYIAD P P hitps://m.eds00.ru/6d686658
YIII0BOM KOA(PPHUIIUEHT)
bubnunoreka LIOK
38 YpaBHeHHUE O oc
DABHEHHE OKPYIHOCTH hitps://m.edsoo.ru/1658a6£d
Haxoxnenue nepeceuenuit
39 OKPVKHOCTEN U IIPSAMBIX B Bubmiorexa OK
Py p https://m.edsoo.ru/36de713a
KOOpIMHATAX
Haxoxnenne nepeceueHuit
40 OKPVKHOCTEN U IIPSAMBIX B Bubmiorexa OK
by p https://m.edsoo.ru/S777b234
KOOpIMHATAX
41 ®Dopmyna pacCTOSIHHS OT TOUYKH J10 bubnunoreka LIOK
PAMON https://m.edsoo.ru/5ffdeecd
ITnomane napamierorpaMma B
42 KOO I/IHaTa)f HOHs[TI/IIe) 00 bubmorexa LOK
P T https://m.edsoo.ru/19f84dae
OpPUEHTUPOBAHHOM TIJIOIAIN
[TpumeHeHne MeTO1a KOOPAUHAT B
43 npaKTI/ItIeCKI/I OPUEHTH OII:;IHHI)IX Bubmiorexa IIOK
p p p https://m.edsoo.ru/7b10a3as
TEOMETPHUYECKUX 3aa9ax
44 KonTtponbHas pabora o Teme bubmuoreka [IOK
"Meton koopauHat" https://m.edsoo.ru/b1271082
bubnunorexa LIOK
45 B
CITOPBI Ha TIIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CnoxxeHue ¥ BbIUUTaHUE BEKTOPOB — bubnmnorexa [JOK




IpaBuJia TPEYroJbHUKA U

https://m.edsoo.ru/193ca346

napajuiesorpaMma
CrnosxeHue U BBIMUTAaHHE BEKTOPOB — BuGmiorexa LIOK

47 HpaBHila TpeyroIbHHia 1 https://m.edsoo.ru/01d8ebal
napasuiesiorpaMma

48 YMHOKEHHE BEKTOpa Ha YUCIIO ng;;ifg;?g}: 540d478

49 Koopaunatsl BekTopa bubmmorexa [IOK

https://m.edso0.ru/2278518f
CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, BuGmiorexa LIOK

>0 YMHOKCHUE BEKTOpA Ha qUCIO B https://m.edsoo.ru/c492667b
KOOpAMHATaX
CroxeHue ¥ BRIUMTAHUE BEKTOPOB, BuGmiorexa LIOK

> YMHOMEHHE BEKTOpa Ha HHCIO B https://m.edsoo.ru/2560ab87
KOOpIMHATaX

57 [IpumeHeHre BEKTOPOB B pu3uke, bubanorexa [JOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [TonsiTre o 6a3uce (Ha MIIOCKOCTH). bubnuoreka [{OK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/757b9b30

54 [TonsiTe o 6a3uce (Ha MIIOCKOCTH). bu6mmoreka IIOK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295¢e

55 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnnorexa [JOK
Paznosxenust BEeKTOpOB 10 6a3ucy https://m.edsoo.ru/e1a50237
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,

56 FEOMETPUYECKUNA CMBICT U bubmuorexa [IOK
BBIPAKEHUE B IEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJIMHATAX

57 JucTpuOyTUBHOCTH CKAJIIPHOTO bubnmnorexa [JOK




IIPONU3BCACHUA

CkansipHO€ NMPOU3BEJICHUE U

https://m.edsoo.ru/Obcd3387
bubnunorexa LIOK

58
POEUUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue cKansipHOro
59 MPOU3BEACHUS BEKTOPOB IS bubmmorexa LOK
POHSBEA POB A https:/m.edso0.ru/9d7b1240
HAXOXJICHUS JIJTUH U YTJIOB
[IpumeHeHue ckaasipHOIo
60 MPOU3BEACHUS BEKTOPOB IS bubmmorexa LOK
POHSBEA POB A https://m.eds00.ru/99791584
HAXOXJICHUS JIJTUH U YTJIOB
[IprumeHeHue cKaasipHOIo
bubnunoreka LIOK
61 MIPOU3BEICHUS] BEKTOPOB JIJIs
https://m.edsoo.ru/894c1248
HAaXO0KJICHU JIIUH U YIJIOB
2 Pemenne reomeTpuueckux 3aaad ¢ bubmmoreka [JOK
[IOMOILBIO CKAJISIPHOTO NMPOU3BEACHUS https://m.edsoo.ru/e572abc0
63 Pemenue reomerpuyeckux 3aaay ¢ bubnnorexa [JOK
IIOMOIIBIO CKAJIIPHOI'O NIPOU3BEAECHHUS https://m.edsoo.ru/75a5e4a7
64 Konrponbnas pabora no reme bubmuoreka [IOK
"BekTops!" https://m.edsoo.ru/55678a9d
65 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIUHUCJIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYHMCIICHUE UX 3JICMCHTOB https://m.edsoo.ru/2517463d
67 IIpaBunIBHBIE MHOTOYTOJIBHUKH, bubnmnoreka [HOK
BBIYHMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [JOK
BBIUHCIICHHE UX BJICMCHTOB https://m.edsoo.ru/al 6f6e98
b K
69 Uucno m 1 1MHa OKPYKHOCTH nommorexa [O

https://m.edsoo.ru/78b4dc48




bubnmoreka [IOK

70 q
HCIO T I ZUTHHA OKPYKHOCTH https://m.edsoo.ru/825e¢73c7
71 JnuHa 1yru OKpy>KHOCTH buomorexa LIOK
AYTI OKpY https://m.eds00.ru/3c2983f9
bubnunoreka LIOK
72
JUTHHE 1yTH OKPYXKHOCTH https://m.edsoo.ru/4eb62ffb
bubnunoreka LIOK
73 P
alMaHHai Mepa yria https://m.edsoo.ru/d3b68dca
bubnuoreka [{OK
74 P
a/iMaHHaz Mepa yria https://m.edsoo.ru/e97f0369
75 [Tnomane Kpyra v €ro 3J1€MEHTOB bubnunoreka LIOK
(cexTopa M cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Inomaap Kpyra u €ro 3J€MeHTOB Bbu6moteka [JOK
(CexTopa 1 CerMeHTa) https://m.edsoo.ru/10a2b760
77 ITmomaae Kkpyra v €ro 3J€MEeHTOB bu6nmorexa LIOK
(cexTopa U CerMeHTa) https://m.edsoo.ru/0d98bb54
Brrunciaenue nepuMeTpoB U
78 iomazaen ¢ur p BKHE)%}O 1504 bubmmorexa LIOK
tHan M - https://m.edsoo.ru/1673d06
AJIEMEHTHI KpyTa
Brruucienue nepumMeTpoB u
79 wiomianen Guryp, BKIIOYAIOIIUX bubmmorera OK
tan M B https://m.edsoo.ru/adbcd171
AJIEMEHTHI KpyTa
20 Kontponbnas o teme "Jlnmnna bubnuoreka [{OK
OKPYKHOCTH U ITonaas kpyra" https://m.edsoo.ru/0353e638
81 LlenTpanbHas CUMMETPHS bubmmorexa LIOK
p P https://m.edsoo.ru/e63ff8f2
82 [leHTpanbHO-CUMMETPUYHBIE PUTYPHI bubmmorexa [TOK

https://m.edsoo.ru/5dbbfd1f




bubnmoreka [IOK

83 [ToBopo
BOpoT https://m.edsoo.ru/a59548ae
bubnunoreka LIOK
84 OceBasi c e
Bast CHMMETPI https://m.edsoo.ru/de5f1903
[ToBTropenue u o6o0mmenue. Pemenne
85 3a/1a4, WUIIOCTPU UX CBSI3U buomorexa LIOK
At pHpyIot https://m.edsoo.ru/46bce128
MEXIY pa3IMYHBIMU TEMaMH Kypca
26 ®urypbl, CHMMETPUYHBIE bubnmnoreka HOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
N bu6 K
87 [TapannensHbIN IEPEHOC nomHotexa LO
https://m.edsoo.ru/3b681983
88 TlonsaTHe NBUKEHUS U €TO CBONCTBA bubmmorexa LIOK
a https://m.edsoo.ru/4bda89ea
bubnuoreka [{OK
89 PaBenctBo
BEHCTBO Guryp https://m.edsoo.ru/aba7d464
90 [IposiBnenus cuMMeTpuHu B IpUPOIE, bubnuoreka [IOK
JKUBOIIMCH, CKYJIBIITYpPE, APXUTEKTYPE https://m.edsoo.ru/92b823fd
01 Komnozunuu aBuxeHuit bu6mmoreka IIOK
(mpocTeiiiue npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u 06061meHue. Pemenue
92 3aJ1a4, WILTIOCTPU HUX CBA3U bubnroreka LTOK
fad, pHpyIot https://m.edsoo.ru/efefea93
MEXAY pa3IMYHbIMU TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue
93 3a7a4, WITIOCTPU HX CBSI3U bubmroreia LIOK
A%, ThupYiom https://m.edsoo.ru/c58e409e
MEXIY Pa3TInIHBIMH TEMaMH Kypca
[ToBropenue u o6o0mmenue. Pemenne
bu6nunorexa LIOK
94 3a/1a4, WUTFOCTPUPYIOIIUX CBSI3H

MCXKAY pa3JIMYHBIMU TEMaMHU KypcCa

https://m.edsoo.ru/54d14267




[ToBTOpenue u 0600mIeHNE. Permenue

95 3a7a4, WUIFOCTPHU HUX CBSI3U 1 bubmmorexa LOK
Aad, pupytot https://m.edsoo.ru/a78455c¢5
MEXy pa3IUIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenue
96 3aJ1a4, WIIIOCTPHU HUX CBS3U 1 budmmorexa LOK
Aad, pupytom https://m.edsoo.ru/2e7695¢cf
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Pemenne
97 3aJ1a4, WIIIOCTPHU HUX CBS3U 1 bubmorexa [IOK
Aad, PHpYIOI https://m.edsoo.ru/6383d98a
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
98 3a7a4, WLIFOCTPHU HUX CBSI3U 1 bubmorexa HOK
flad, papyiott https://m.eds00.ru/89¢5365f
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
99 3a7a4, WUIFOCTPHU UX CBSI3U 1 bubmmorexa LOK
Add, pupytot https://m.edsoo.ru/Odcedafl
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u 06001IeHNE. Permenune
100 3aJ1a4, WJUTIOCTPU WX CBSI3U 1 bubmorexa LHOK
fad, pHpYyIom https://m.eds00.ru/27b735¢9
MEXTy pa3IMIHBIMU TEMaMH Kypca
bu6nmorexa LIOK
101 n §] 1
TOTOBAA KOHTPOJIbHAA paboTa https://m.edsoo.ru/073bcf5d
[ToBTOopenue u o6o061meHue. Pemmenue
102 3aJ1a4, WUTIOCTPU WX CBSI3U 1 bubmorexa LHOK
fad, pHrpYyIom https://m.edsoo.ru/1852817¢
MEXy Pa3IUYHBIMUA TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMble NnpeaMeETHbIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

['eomeTpus

6.1

Pacno3naBate M3y4yeHHBIE TE€OMETPUYECKHE (UTYpBI, ONPEeNsATh HX
B3aMMHOE  pacCIOJIOKEHUE, H300paxarb reoMeTpudeckue  (Gurypsl,
BBITOJIHATH YEPTEXKH 10 YCIOBUIO 3aAauu. VI3MepsATh JIMHENWHBIE U YIIIOBbIE
BEIMYMHBI. Pemiate 3ajauM Ha BBIYMCIIEHUE UIMH OTPE3KOB M BEJIMYUH

yTJI0B

6.2

Jenate rpy0Oyi0 OLEHKY JMHEMHBIX W YIJIOBBIX BEJIMYUH INPEAMETOB B
peabHOM JKHU3HH, pa3MepoB MPHUPOAHBIX O00BEKTOB. Paznmuuarh paszmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIIUYUHBI

6.3

6.4

6.5

Ctpouth 4epTeXH K FeOMETPUUECKHUM 3a/1adam

[Tonb30BaThcs MTpHU3HAKaAMH PABEHCTBA TPEYrOJbHUKOB, HCIOIb30BATh
NpU3HAKK U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB TMPU PELICHUU
3aJa4

HpOBO)II/ITI) JIOTUYCCKUE PACCYKIACHUSA C UCITOJIB30BAHUEM I'COMETPUUCCKUX
TeopeM

6.6

6.7

6.8

[Tonb3oBaTbcsl MpU3HAKaMU PABEHCTBA IMPSMOYTOJBHBIX TPEYroOJbHUKOB,
CBOMCTBOM MeJuaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYrOJIbHOTO
TPEYrojbHHUKa, B PEIIEHUH F€OMETPUUECKUX 3aau

Onpenensats NapauieNbHOCTh MPSAMBIX € IOMOLIBI YIJIOB, KOTOPBIE
oOpa3zyer ¢ HuUMHU cekymas. OmnpeaensTs NapajuIeNbHOCTh MPSMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW NPSIMOM JO TOYEK
JIpYrou npsMou

PenraTe 3amaun Ha KieT4aToMn 6yMare

6.9

HpOBO}]I/ITB BBIYMCIICHHUSA W HaAXOJHUTh YHCIIOBBIC H 6y1(BeHHI)Ie 3HaA4YCHUA
YIJI0B B TCOMCTPHYCCKUX 3aaadaX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPCYIrOJIbHUKOB W MHOTI'OYI'OJIbHHUKOB, CBOICTB YTJIOB, O6pa30BaHHBIX npu
MEepeCCUYCHUN ABYX apaJlliCJIbHBIX MMpAMBIX CGKYIJ_ICI\/'I. Pemarts
MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHHUC YIJIOB

6.10

Brmanete MOHATHEM TIE€OMETPHUYECKOTO MeCTa TOYEK. YMETh ONpEeNeisaTh
OHCCeKTpUCy yrila U CEepeJUHHBIA MEepPHeHIUKYIIp K OTpPe3Ky Kak
T€OMETPUYECKHUE MECTA TOYEK

6.11

DopMynMpOBaTh ONPEACIICHHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHUaMeTpa




OKPY’KHOCTH, IIOJIB30BATHCA UX cBOlicTBaMH. YMETh MNPpUMCHATH 3OTHU
CBOICTBA IIPU PEUICHUHM 33724

Biamers nmoHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilomb3oBaThest akTaMu O TOM, YTO OHMCCEKTPUCHI

6.12 VIJIOB TPEYrojbHUKA IMEPECEKaloTCss B OJHOM TOYKE, U O TOM, YTO
CepeIUHHBIC TIEPIICHIUKYIISPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B
OJHOI TOUKE
Brnagets moHsTHEM KacaTelbHOU K OKPYKHOCTH, TIOJIB30BaTHCS TEOPEMOU O
6.13 NEPICHIUKYIIPHOCTA KacaTeJIbHOW W pajmyca, MPOBEAEHHOTO K TOYKE
KacaHus
6.14 [Tonb30BaTbcs ~ MPOCTEUIIUMH  TEOMETPHUUECKUMU  HEpaBEHCTBaMH,
' MOHUMATb UX MPAKTUYECKUI CMBICI
6.15 [IpoBOANTH OCHOBHBIE TEOMETPHUECKHUE MOCTPOCHUS C MOMOIIBIO LUPKYIS
' U JTMHEHKH
8 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
NMpoBepPsiEMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111eT0 00pa30BaHusl
pe3yJbTara
6 ['eomeTpus
6.1 PacriozHaBaTh OCHOBHBIC BHJIBI YETBIPEXYTOIBHUKOB, WX DJIEMEHTHI,
' MOJIb30BATHCS UX CBOMCTBAMHU MPHU PELICHUN T€OMETPUUECKHX 3a]a4
62 [IpuMeHsTh CBOMCTBA TOYKH TIEpPECEUCHHS] MEIAMAH TPEYroJibHHKa (IIEHTpa
' Macc) B pELIEHHH 3a1a4
Brnagers nmoHsTHeM cpefHel IMHUU TPEYTOJIbHUKA U TPANEINH, TPUMEHSITh
6.3 UX CBOWCTBAa TMpH pEUICHHWH TreoMeTpudeckux 3anad. [lomp3oBaThes
’ Teopemoii Dareca U TEOPEMO 0 TPOMOPIIUOHATEHBIX OTPE3KaX, MPUMEHSATh
WX JUTSI pEIICHUS TPAKTUICCKHUX 33]1a9
6.4 [IpumensTh  TpU3HAKW  TOA00MS  TPEYrOJbHUKOB B PELICHUU
’ reOMEeTPUUECKUX 3aau
[Tonws3zoBatbest Teopemoit Iludaropa st pemieHUss TEOMETPUUECKUX H
6.5 MpakTHIeCcKuX 3ajad. CTPOUTh MAaTEMAaTHUECKYIO MOENb B MPAKTHUCCKUAX
' 3aJja4ax, CaMOCTOSATEIBHO JeNaTh YePTEX M HAXOTUTh COOTBETCTBYIOIIHE
JUTHBI
Brnagerp MOHATHUSAMHU CHHyCa, KOCHHYyCa W TaHTEHCAa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojbHuKa. [lob30BaThCsl ITHMH TIOHATHSMHU  JUIS
peIIeHUS TPAKTHYCCKHX 3a1a4
6.7 Boruncnsate (pa3nuuHbIME CIIOCOOaMU) IO TPEYTroJIbHUKA U TUIOMIAAN

MHOTOYTOJIbHBIX (pUryp (MOJIb3ysCh, I/Ie HEOOXOIUMO, KaJIbKYISTOPOM).




[IprMeHATH MOydEHHBIE YMEHUS B IPAKTHYECKUX 3a1a4ax

6.8

6.9

Bnaners NOHATHAMM BIHCAaHHOTO W ILICHTPAJIBHOIO YIJIA, MCIIOIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEXAYy XOpAaMHU (CEKYIHMMHU) U yrie
MEXy KacaTeJIbHOW U XOpJOU NPU PEIICHUH N'€OMETPUYECKHUX 3a1a4

BJ'Ia,I[GTB IIOHATHUEM OIIMCAHHOI'O LICTI)IpéXYl"O.]'II)HI/IKa, IIPUMCHATH CBOMCTBaA
OIMMCAaHHOT O tlCT]’:»IpéX}’l"OJ’IBHI/IKa IIpU pCUICHUH 3aaa4

6.10

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[IpuMeHsTh MONTYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMATHYECKUE
MOJIENIM JUI 3a/la4 PEAJbHOW JKU3HU W MPOBOJIUTH COOTBETCTBYIOIIHE
BBIYUCIICHHS C TIPUMCHEHHUEM IOJ00HSHA TPUTOHOMETPUH (IIOJB3YSCh, TIIE
HE00XOMMO, KATBKYJIATOPOM )

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUS OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPHIX YIJIOB, HAaXOIHUTh C HX
MOMOILBIO  PA3JIMYHbIE  BJIEMEHTHl  IPSIMOYIOJIBHOIO  TPEYroJIbHUKa
(«pelieHuEe MTPSAMOYTOJIBHBIX TPEYTOJBHUKOBY). Haxoauth (C MOMOIIBIO
KaJbKYJIATOPA) AJIUHBI U YTIIbI 711 HETaOJIMYHbBIX 3HAYEHUI

6.2

[Tonws3oBatbcs bopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJIECTBOM JJII HAXOXKIACHUS COOTHOLIEHUN MEXIY
TPUTOHOMETPUYECKUMHU BEIIMUMHAMU

6.3

Ucnonp3oBath TeOpeMbl CHHYCOB W KOCHHYCOB JJIi HaXOXKJEHUS
Pa3IUYHBIX DJIEMEHTOB TPEYTroJIbHUKA («PEIIEHHE TPEYroJbHUKOBY),
MPUMEHSTh UX MPU PEUIEHUH F€OMETPUUECKUX 3a7a4

6.4

Bnagers moHsATHMSAMH  npeoOpa3oBaHMs  1MOA00MS, COOTBETCTBEHHBIX
NeMeHTOB Toa00HBIX (uryp. Ilomp3oBaThCcsi CBOWCTBAMH 000U
MPOU3BOJBHBIX (QUIYp, YMETh BBIYUCIATH [UIMHBI UM HAXOAMTh YIJbl Y
no100HbIX (uryp. IIpuMeHsATs CBOMCTBA 1M0100MS B IPAKTUYECKUX 3a/1adax.
YMeTh NpUBOAUTH IPUMEPHI TOAOOHBIX PUTYp B OKPYXKAIOIIEM MUPE

6.5

6.6

6.7

[Tons30BaThcst TeopeMaMu O  TPOU3BEAECHUU  OTPE3KOB  XOpH, O
MIPOM3BEIEHNHU OTPE3KOB CEKYIUX, O KBaJpaTe KacaTelIbHOMI

[Tonp30BaThcs BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUNA U (PU3MUECKUI
CMBICJI, IPUMEHATh UX B PEIICHUH I'€OMETPUUYECKHX U (PU3MYECKHX 3ajad.
[IpumeHATs cKansgpHOE NMPOU3BEACHUE BEKTOPOB JUIsl HAXOXKACHUS IIUH U
yTJIOB

Ilonp30BaThCcd METOIOM KOOpAWHAT Ha TIIJIOCKOCTH, NPHUMCHATH €TI0 B
PCIICHUN TCOMCTPUICCKUX U ITPAKTHUYICCKUX 3a1a1



6.8

Brnagerp MOHATUSAMH MPaBUIHLHOTO MHOTOYTOJIBHHUKA, JIIUHBI OKPY>KHOCTH,
JUIMHBI YT OKPY)KHOCTH W PaJMAaHHON Mepbl yria, YMETh BBIYHUCIATH
wiomaab Kpyra U ero uactedl. [IpuMeHSATh MONy4YeHHbIE YMEHHUS B
MPAKTUYECKHX 3a7ja4ax

6.9

Haxomute ocu WM LEHTPbl CUMMETpUHM (GUTYp, NPUMEHSTH IBHKEHUS
IJIOCKOCTH B IPOCTEHIINX CIIydasx

6.10

[IpuMeHsTh MONy4YeHHbIE 3HAHHS HA MPAKTHUKE — CTPOUTh MaTeMaTUYeCKue
MOJENU I 3aJady peajbHOM XWU3HHM W NPOBOAUTH COOTBETCTBYIOLIUE
BBIUMCJICHHSI C MPUMEHEHHEM IOJA00MSIH TPUTOHOMETPUYCCKHUX (YHKIUI
(MONB3ysACh, I/Ie HEOOXOIMMO, KaJbKYISTOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauvanbnubie nonsitus reomerpun. Touka, mpsiMasi, OTPE30K, Jiyd. YTojd. Bumsl
6.1 yrioB. BeprukanpHble U cMexHble yribl. buccekrpuca yria. Jlomanas,
MHOTOYyrojpHUK. [lapamienbHOCTh U NEPIEHIUKYIIPHOCTD MIPSIMBIX
6.2 Cummetpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW cumMMeTpuu. [Ipumepsl
' CUMMETPHUH B OKPY>KAIOILIEM MUDE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JInHEHKU. TpeyroiabHuk. Beicora,
' Me/MaHa, OMcCceKTpHca, X CBOMCTBA
6.4 PaBHOOeipeHHbIN U PAaBHOCTOPOHHUM  TPEYrOJIbHUKH. HepasencrBo
' TPEYroJbHUKA
6.5 CBoiicTBa M IpU3HAKU PaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CpolicTBa M NpPHU3HAKU MapaJyIeNIbHbIX NpsAMbIX. CymMMma yIJioB TpPEYyrojbHUKA.
' BHemnue yriel TpeyrojabHuKa
[IpsimoyronbHblii  TpeyroapHUK.  CBOHCTBO ~ MeAMAaHBl  MPSAMOYIOJBHOTO
6.7 TpEyroJibHUKA,  IPOBEAEHHOW K  rumoreHy3e. [Ipu3Hakm  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpSIMOYTroabHBIN TPEYroabHUK ¢ YriioM B 30°
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, TeopemMa o OojblieM yrie MU OoJblIed CTOPOHE TPEYroJIbHUKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe Mecto Touek. bruccekTpuca yriia u cepeIuHHBIN NEPIEHIUKYIISIP
' K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
6.10 OKpyXHOCTh M KpYT, XOpAa ¥ AUaMETpP, UX CBOWCTBa. B3aumHoe pacrmosoxeHue
' OKPYKHOCTH U npsiMoii. KacarenbHast u cexymas K OKpyKHOCTH
6.11 OkpyKHOCTb, BIHMCAaHHas B Yrojia. BrucaHHas u oOIUCaHHAass OKPYXKHOCTU
’ TPEYTOJILHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomeTpus
6.1 UYersipéxyronbuuku. [lapannenorpamm, ero npu3Haku U CBOWCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA




Tpaneuus, paBHOOOKasi Tpamenus, e€ CBOWHCTBa M MNpHU3HaKu. [IpsmoyrompHas

6.3
Tpamnenus
6.4 Meron yasoenuss Menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
’ TEOopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TPEYTroibHUKA U Tpanenuu. L{enTp macc TpeyroibHuKa
6.6 [TomoGue TpeyroapbHUKOB, Ko3(p¢dumuent mnoxodbus. IlpusHakum mnOH00HUS
’ TpeyroibHUKOB. [IpuMeHeHue 1og00us pu pelIeHUH TPaKTUUYECKUX 3a]a4
6.7 DopMmyIbl 11 IIIOLIAANA TPEYTOIbHIKA, TapajiesorpaMmma, pomoa u Tpanenuu
6.8 CaoiicTBa momazaei reomerpudeckux puryp. OTHOIIEHUE TUIOMAACH T0I00HBIX
' duryp
6.9 Beruucnenue miomaned TpPEeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHUH
' MPAKTUYECKHX 3a7a4
CuHyCc, KOCHMHYC, TaHI€HC OCTPOIrO YIJIa HPSMOYTOJILHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHomerpuyeckue (GyHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LEHTpaJbHBIE YIJIbl, YTOJ MEXAY KacaTelbHOM M XOpJIOH. YTJibl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Bnucannblie 1 onucaHHbIE YEThIPEXYTOIbHUKH
6.14 B3aumHoe pacnosnoxxeHue OByx okpyxkHocted. Kacanue okpyxknoctei. OOuiue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KIIACC
Kona IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
’ IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanne mogodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 NpPOU3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O IMPOU3BEICHHHM OTPE3KOB
’ CEeKYILHX, TeOpeMa 0 KBaJpaTe KacaTeJIbHOU
Bekrop, anmuHa (MOIyib) BEKTOpa, COHAINpPABIIEHHBIE BEKTOPHI, MPOTUBOMOIOKHO
6.5 HaIpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
’ omnepanuuu HajJ BeKTopamH. PasnmojkeHune BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunarsl BekTtopa. CkajsipHOE MpPOU3BEIEHHWE BEKTOPOB, MPUMEHEHHE s



HaXOXKIACHUA OJIMH U YyIJI0B

JlekapTOBbl KOOpPAMHATHI HA TUIOCKOCTH. YPAaBHEHUS TPAMOM M OKPYKHOCTH B

6.7 KOOPAMHATAX, INEPECEYECHHUE OKPYNKHOCTEH U MpsAMBIX. MeEToj KOOpIHHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JnuHa okpyxHoctu. ['pagycHas M paguaHHas Mepa yria, BBIYUCIEHHUE JUIMH IYyT
’ OKPY>KHOCTEH
6.10 [Imomaae kpyra, CEKTOpa, CErMEHTa
6.11 JIBuKeHHsI TUIOCKOCTM W BHYTPpEHHHE cumMmeTpuun (uryp (dIeMeHTapHbIC

npeacrasienus). [lapamtensueiit neperoc. [ToBopot



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh NOHATUSAMU: MHOYKECTBO, IIOJIMHOYKECTBO, ONEPALUU
HaJ MHOXECTBAMHU; YMEHHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, ILIUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguueckoe TPEACTaBICHHE MHOXKECTB JUIsl ONHCAaHUS PeallbHbIX
IPOIIECCOB U SBJICHUH, IPH PEILICHUH 33]a4 U3 APYTHX YIEOHBIX IIPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC pacCiio3HaBaTb HCTHHHBIC nu JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAWTL IIPUMCPbI MW KOHTPIIPUMCPLI, CTPOUTH
BbICKA3bIBAHUA U OTpULIAHUS BBICKQ3bIBaHUM

YMenue OIICpHUPOBATL IIOHATUAMU. HATYpaJJlbHOC 4YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIEIMMOCTh HATYPAJIbHBIX YUCEN, TPU3HAKU JEIUMOCTH,
[eJI0€ YUCIIO, MOJYJIb YKcia, OOBIKHOBEHHAsI ApoOb M JecsATHYHAs IpOOb,
CTAaHJAPTHBIA BHJI 4YMCJA, PALlMOHAJIBHOE YMCIIO, UPPALHMOHAIBHOE YHUCIIO,
apuMeTHuuecKuid KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOIHATH ACHCTBHS C
YucCiiaMud, CpaBHHUBATh W YIOPAAOYHMBATHL 4YMCJIA, IMPCACTABIATL 4YHCJIa HaA
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaTh NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUIN

YMeHue onepupoBaTb MNOHATHSAMM: CTEIEHb C IEJIbIM IIOKa3aTeleM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacuéThl Mo Qopmyiam, npeoOpa3zoBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUNH C KOPHSIMU,
pa3yIoKEHNE MHOTOWICHA HA MHOYKUTEIH, B TOM YHCIIE C UCIIOJIb30BAHUEM
(bopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHAMH: UYHCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOW NEPEMEHHOM, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHME pellaTh JIMHEWHble W KBaJpaTHbIE ypaBHEHUs, JPOOHO-
palMOHANIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHMIA, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJJpaTHbIE U APOOHO-
palMoOHAJIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEeLICHUH 3a1a4y U3 IPYruX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAWHATHYIO NPSAMYIO U KOOPAWHATHYIO IUIOCKOCTH IS
M300paKeHUsl pelieHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKUHU, HYIA
(GyHKLIMU, TPOMEXYTKHM 3HAKOIMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,



yObIBaHUSI, HAWOOJIbIIee W HAaWMEHBINEEC 3HAYCHUS (PYHKIHUH, YMEHHUE
ONEPHPOBATh TOHATHAMHU: TIpsMasl POMOPIMOHAIBLHOCTh, JIMHEHHAs
GyHkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPONOPIUOHATIBHOCTD,
napaboJa, runep0oa; yMeHHe CTPOUTh Tpaduku QyHKIUH, UCIIONTB30BaATh
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, ISt
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIIEIOBATEILHOCTD, apuMeTryecKas
U TeOMEeTpUYecKass MPOrpecCMd; YyMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POPMYIIbl CyMMBbI U OOLIETO 4YjeHa MPU PELICHUU
3a1ad, B TOM 4YHCIE 3aJad W3 APYruX Y4eOHBIX HPEAMETOB U peabHON
KU3HU

VYMeHue pemars 3a1a4i pa3HbIX TUIOB (B TOM YHMCIIE€ HA IPOLEHTHI, JOIH U
4acTH, JABWXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IOKYIOK M YCIYT,
HAJIOTH, 3aJauyd M3 00JacTu YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIECNOBATh IIOJIY4CHHOE PEUICHHE U
OLICHUBAThH MPABIONIOI0OHOCTH OTYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUSAME: (QUTypa, TOYKA, OTPE3OK, MpsMas, JIyd,
JOMaHasi, Yroll, MHOTOYTOJIFHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHHUI TPEYrOJBHUKH, MPSIMOYTOJBbHBIN TPEYroJbHHUK, MeIuaHa,
Ouccexrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOIBHHUK,
napajiesiorpaMM, poMO, IPSMOYTOIBHUK, KBAIPAT, TPANCIHS; OKPY>KHOCTB,
KpYT, KacaTeslbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4M, B TOM YHUCIIE U3 MOBCETHEBHOM >KM3HHU, Ha HAXOXJICHHE
IreOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYeHHBIX CBOMCTB (GUIYp U
¢baxToB

10

11

12

YMeHue omnepupoBaTh MOHATHUSIMH: PABEHCTBO (QUIYp, pPABEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yroi
MEXy MPSIMBIMH, NIEPIIEHANKYIISP, HAKIIOHHAs, IPOEKIHs, mojodue Gpuryp,
NOJO0HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETpPHIO M mojobue ¢uryp,
NapajuIeIbHOCTD U NEPIEHAUKYISIPHOCTD IPSIMBIX B OKPYKAIOLIEM MUpE

YMeHue ornepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHUE, YTroji (BEIMYMHA
yrila, CHHYC ¥ KOCUHYC yTrila TPEeyrojbHUKA), IUIOLadb; YMEHHUE OIICHUBAThH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHSTh
dbopMyITbI TIEpUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, ITHHBI OKPY>KHOCTH H
WIomaaM Kpyra, oObeMa MPSIMOYTOJBHOTO Mapajulesienumea; yMeHHe
MPUMEHSATH MPU3HAKA PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJTMH, PACCTOSIHUH, TITOIIAAeH

YMenue 1/1306pa>1<aTL IIJIOCKHEC (I)I/Il“ypBI u nux KOM6I/IH8.I_II/II/I,
MMPOCTPAHCTBCHHBIC (bHprBI OT PYKH, C IIOMOIIbIO qepTé)KHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh HMOHATHUSIMU: IMPSMOYToJibHAsh CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHUs 3a]ay, B
TOM YHUCJIE U3 IPYTUX Y4EOHBIX MPEAMETOB U pealbHON KU3HU

14

VYmMmenune OIICPpHUPOBATH IMOHATHAMMU: CTOJI6I/IKOBBIG " KPYT'OBBIC JUArpaMMBbI,
TaOJIUIIBI, cpeiHee apuMeTuIecKoe, Mearana, HanooJIbIIee U HANMCHbBIIICE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALIMIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ Ha JWarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKHU
pearbHBIX TPOIECCOB W SBICHHIA, yYMEHHE pAacloO3HAaBaTh H3MCHYHMBBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUSAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
OKCIIEPUMEHT),  3JEMEHTApHOE€  CcOObITHE  (2JIEMEHTapHBI  HUCXON)
CJIy4alfHOTO OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4yalHbIX  COOBITUH B OOBITAX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE pelaTh 3a7auu
METOZIOM OpraHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHHUEM IpaBUJIA
YMHOXEHHS; YMEHUE OLEHUBAaTh BEPOSTHOCTU pEAlbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb NPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUI B OKpYXKAalOIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IIOHSATUEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX

16

YMeHne BbIOMpaTh MOIXOIAIMNA U3yUYEHHBIH METO JJIS PEIIeHUs 3aauH,
MPUBOJIUTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
J)KA3HH, PAcloO3HAaBaTh IPOSIBJICHHE 3aKOHOB MAaTEMAaTUKH B HUCKYCCTBE,
ONKMCHIBATh OT/EJIBHBIE BBIIAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOIE
pa3BUTHS MaTEMAaTHUKH KaK HAyKW, IIPUBOJIUTH MPUMEPBI MATEMATHUUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOU U BCEMUPHON UCTOPUU



HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1 Yucna v BBIYKCICHUS
1.1 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEbIX YHCEel
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTH, OCCKOHEYHBIE MEPHOANYECKHE
npobu
1.3 PanyonaneHele yncna. Apupmernyeckue onepanuy ¢ paliioHaIbHbIMU YUCIIaAMHU
1.4 JeiicTBuTenpHbIC Yncia. ApuPMETHIECKHE ONIEPaALi C JeHCTBUTEILHBIMU YUCIIAMHU
L5 HpI/I6J'II/I}KéI-iHBIC BBIUNCJICHHUS], TPaBUJIa OKPYIJICHUS, IIPUKHUJIKA U OLICHKA pe3yJIbTaTa
BBIUNCIICHUN
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
’9 Crenens c¢ nenslM nokaszareneM. CTeNeHb ¢ pallMOHAIBHBIM NOKa3aTesneM. CBolcTBa
' CTEIEeH
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmernuecknii KOpeHb HaTypaibHO# creneHu. [leiictBus ¢ apudmernaeckumu
' KOPHSIMU HaTypaJbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n npoOHO-palioHaIbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 Hensle u apoOHO-panmoHanbHblE HepaBeHCTBA. CHCTEMBl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UucnoBsle nOCae10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
4.2 Apudmernueckas ¥ reomeTpuyeckas nporpeccuu. @opmMyiia CI0KHBIX IPOIIEHTOB
5 DyHKIMH
@yHK1M, crocoOb! 3aganus GyHkuuu. I'papuk ¢pyHkmuu. O6nacTe onpeneaeHus u
51 MHOKeCTBO 3HaueHui QyHkunu. Hynu dynkunu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [IpomMeXyTKM MOHOTOHHOCTH (YHKUIMU. MaKCUMyMbl U MHUHMMYMBI (YHKIUU.
Haubosnbiiee u HanMeHblee 3HaUeHUE (DYHKIIMU Ha TPOMEXYTKE
6 KoopanHatsl Ha IpsIMON U MIJIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbl KOOPIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyroibHUK




7.3 MHOroyrojasH1uKu
7.4 OKpY>XHOCTb U KPYT
7.5 N3mepenune reoMeTpuuecKux BEIUUUH
7.6 Bekropsl Ha 10CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

MCTOI[I/I‘IGCKI/IG U JUJAKTHYCCKHUC MAaTCPHAJIbI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Mos mkona, MUOU, AKIIACC, Pemry OI'D
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