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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJIOB IIKOJILHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1EbI0 00ECTeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOIIEHH ¥ B3aMMHOE pACMOJIOKEHUE, OMUPAETCSs Ha  JIOTUYECKYIO,
JIOKa3aTeNIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHUusi TeOMETpUU Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJeHusT «OT TPOTHBHOTO», OTIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopmynupoBath 0OpaTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[lenpio M3ydeHUs: TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK UHCTPYMEHTa
P PEIICHUM KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPECUAFOIINXCS
B peanbHOM xu3HM. OOydyaromuiics JODKEH HAy4YWUTbCS — ONPENEsATh
reOMETPUYECKYI0 (UTypy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IJIOMAh  3€MEJIbHOTO  Y4acTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONITOBOJIOKOHHOTO KaOeyss wiu TpeOdyeMble pa3Mephbl Tapaxa Jisi aBTOMOOMWJIS.
DTOMY COOTBETCTBYET BTOpAs, BBHIYMCIHUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Ipu pemieHuu 3a7a4 MPAKTAYECKOTO XapakTepa OOYYaroMIMICS YYUTCS CTPOUTH
MaTEMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyalllii, MPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJICKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Y4eOHOr0 Kypca YrIyOJaEHHOTO U3YyUYCHHUS TEOMETPHH COCTOUT
B TOM, YTO OOy4Yaroyecs: He MMPOCTO 3HAKOMSITCS C ONPECIEHHBIMU MOHATUIMU, a
YBEPEHHO OBIaieBal0T UMH. CyIIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOT0 Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIIMNE MM YBEPEHHO MPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPEkK/e Bcero pu3nke U nHHOpMaTHKe,
a TaK)Ke TIOJIb30BATHCS IONYYCHHBIMH 3HAHUSIMH TIPU PEIICHUH TPAKTHICCKUX
3ajay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOn&HHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3cibl
conepxkanusi:  «Hauama  reomerpun», «TpeyronbHukn», «OKpyXHOCTHY,
«YeTtbipéxyronbHukn», «Ilogoduey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIIOCKOCTH.

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



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. IloHstue o006 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEIEICHUN.

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[nnHa momanon. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroJibHUKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIBHUKAX.

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

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

TpeyroabHuKu

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

PaBeHcTBO TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsT MEXAY CTOPOHAMH W yrjiaMu TpeyrojibHHKa. HepaBeHCTBO
TpEeyroJpHUKa. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunble  ¢Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYIKAIOLIEM MHPE.

IMapaanensHbie npsimble. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBkimna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoiCTBa U
MPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyroJbHUKa. BHEMIHUE yIiibl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJAbLHUKH

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

OxpyxKHOCTH



[ToHATHSA OKPYKHOCTM M Kpyra. DJIEMEHTBl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, nMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnoyioKEHUE OKPYKHOCTH U
npsmoil. KacarenpHas M cekymiass K OKpYXHOCTH. OKpYKHOCTb, BIHCAHHAs B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeOMEeTpUYecKrue 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, PEIICHHE 3a7a4 Ha IOCTPOCHHUE LIMPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKu. [IpsmoyronbHas tpanenus. CpeaHss JUHAS TPAICIUH.

Cpennss nMHUSA TPEyrojbHHKA. MeToa yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema o nepeceueHuu MeIMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunHbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITopo0ue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomodus. I[lpuzHaku momoous
TPEYroJbHUKOB. IIprMeHeHue nomo0usi TpU PELIEHUH TEOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsarne o mmromaau. CBoOMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMybl s IIIOMIAN TPEYTOJIbHIUKA, MMapajuieiorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOILIEHHE IOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa mnpu pemieHUn
MPAKTUYECKUX 3a/1a4.

JIeMEeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSMOYTOJIbHOIO
TpeyroyiibHUKa. Tpuronomerpuueckue ¢ynkuuu yriaoB B 30° 45° u 60°.
[IponopuroHaAIbHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl U 4eThIPEXYT0JbHUKHU, CBA3AHHbIE C OKPYKHOCTbIO



BrnucanHble M LEHTpanIbHBIE YIJIBI, YrOJd MEXIAy KacaTeJbHOM M XOPIOHU.
Yrael MeXay XOpJaMM M CEKyLIMMH. BIMCaHHBIE M ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeTHIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3anMHOe pacronoxkeHue IByX OKpykHocren. Kacanne
OKpy>xHOCTel. O01Me KacaTrelabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOokIecTBOo.  Dopmynbl  npuBelneHus.  Pemenue
TPEyroJpHUKOB. TeopeMa KOCHMHYCOB UM Te€OopeMa CHHYCOB. PemeHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pombOa, Ttpamneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl W 1OAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOM. [IpruMeHeHne Ipu penieHur reOMETPUYECKUX
3agad. Teopembl UeBbl 1 Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOW KOA((UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA CcMbICH. [lapamienpHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue Okpyx)HOCTH. HaxoxaeHune mnepecedeHuld OKpPYKHOCTEW U
IpsMBIX B KoopauHaTax. PopMyna paccTOSIHUS OT TOYKH A0 mpsimoit. Ilnomanas
napajuiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOM ILJIOILIA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aJ1ayax.

BekTopbl

Bekropbl Ha miockocTu. CloXeHuWE M BBIYMTAHWE BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHne BEKTOPOB B (PU3UKE, LIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpUOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE  TPOW3BEACHUE M  IpoelupoBaHue. [IpuMeHeHue CKaIsIpHOTO



IIPOM3BEAECHNS BEKTOPOB JUIsI HAxXOXACHUA JUIMH W yriaoB. Pemenue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIAPHOIO MPOU3BEACHUSI.

JIJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBunpHBIE MHOrOYroJapHUKM. [InuHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHUE JUIMH Iy OKpykHocTed. llmomans kpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEPEHUH IITMHBI OKPYKHOCTH U
IUIOLIAN KpYyTa.

JIBMKeHUSsI TUIOCKOCTH

IlenTpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasa cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbI NEPEHOC.

[TonsiTue nBwkeHuss U ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IIPUPOJE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommoszunuu
IBUKEHUM (mpocTeiiue npuMepsl). [[pumeHeHe B reOMEeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodecCHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

S) ueHHOCTE HAYYHOTO MO3HAHMSL:

OpUEHTalMed B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKO
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTHUS LMBHIN3ALMUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOopMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBHOIO 0J1ATONOy YU :



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

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJICACTBUM ISl OKPYXKAIOUIEH Cpelbl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPoOJIeM U IMMyTeH UX pPeIIeHNUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JAEITEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON JESTEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBATH WIEH,
MOHSATHSI, TUTIOTE3bI 00 00BEKTAX M SBJICHHUSIX, B TOM YHCJIE paHee HEHU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh
MPUHAMAEMbIC PEIICHUS W JEeUCTBUSA, (OPMYJIMPOBATh M OIEHMBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0cBOEHHUS MpOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJabTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATBLHBIMH PETYJIITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aelcTBUA:

BBISIBIIATh M XApPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN  MEXIy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (GOPMyIHpOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

JieNaTh BBIBOJABI C HCIOJIB30BAaHHMEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHUH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsMbIe U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTelbCTBA MAaTEeMaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CMOco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbHIOMpAaTh HaubOoyiee MOAXOASAIMIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1elCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE U JaHHOE, (POpMHpPOBATH TUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYECKOTro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENHEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTATOB, BHIBOJAOB U 000OIICHMIA,

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

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

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

BbIOMpaTh (QopMy mpeacTaBieHUss UHGOPMAIMM M WILIIOCTPUPOBAThH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 NX KOMOWHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU TIO KPUTEPUSIM, TMPEIIOKEHHBIM HWIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:



BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUSIMH U
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B Xoj¢ 0OCYXIIEHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
auanora, oOHapy)KWBaTh Pa3IMUhe U CXOJACTBO IMO3UIMK, B KOPPEKTHOU (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

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

MOHUMATh M HCIOJL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTAHU3AIMI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOIECC W pPe3yJbTaT
paboThI, 000011aTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHHs, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMb» W UWHBIE); BBINOJHATh CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaga B OOmMMWNA pe3yabTaT To
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI NIl PEIICHUsl B JKU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX [TOAXOAAX MPUHATHS PEIIEHUN (MHIUBUIYAIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEelIeHUs 3aJaud (UJId €ro
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ y4éToM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaNJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHHUBATh COOTBETCTBUE PE3yJbTaTa JESATEIBHOCTH MOCTABICHHOMN ILIeIU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIpAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yeHus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MTPeIMETHBIC
PE3yJbTaTHI:

Pacnio3HaBaTh M3yY€HHbIE TIE€OMETPUYECKHE (UIYpPBI, OINpPENEsaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb I'€OMETPUUECKHE (UTYpBI, BBIIOJIHATH
YEpTEXKU MO YCIOBUIO 3ahaud. M3mepsATh JIMHEWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIUYHH YTJIOB.

JlenaTe MPUKUAKY U OLIEHKY JUHEWHBIX W YIJIOBBIX BEJIMYMH INPEIMETOB B
pealbHOM KU3HU, pPa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTEXKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOKWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a/1au.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMM PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELICHUN I€OMETPUYECKUX 3a1ad.

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

Pemate 3a1aumn Ha Ki1eT4yaToi Oymare.

[TpoBOAMTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUYEHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIEIBHBIX MNPSAMBIX CEKylled. Pemare mnpakTuueckue
3a/1a4M Ha HAXOXKJAEHUE YIJIOB.

Brnaners mnonsituem reomerpuueckoro mecta todek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY Kak T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3aa4.



®opMynUpPOBaTh OMPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U AuUaMeTpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBaTh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

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

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

Jloka3plBaTh W NOPUMEHSATH NPOCTEUININE TEOMETPUYECKUE HEPABEHCTBA,
IMOHUMATh X MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TMOCTPOEHUS C TTOMOIIBIO IUPKYIS U
JIMHEWKH.

K xoHnmy oOyueHus B 8 Kkiacce oOydaromuiics TOIYYHUT CJEAYIOLIUE
IpeIMETHBIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, HX DIIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH IPU PEIICHUH T€OMETPHUECKHUX 3aaad. Paznmuyats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOYrojbHHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NIPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

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

Brnagers moHsTHEM CpelHEH JMHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpUYEecKHX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopeMy O IPONOPLUUOHATIBHBIX OTPE3Kax, MIPUMEHSTh UX I PELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh MX
CBOICTBA MPH PEIICHUU 33]1a4.

Brnanerp moHATHAMH TIOH00MS TPEYroiabHUKOB, Kod(dduimueHnTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3eiBaTh U
IPUMEHSATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX.
[TpumeHsTh MOT00ME B MPAKTUUECKHUX 3aauax.

BeiBonuTh W ucCHonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TpEeyrojbpbHUKa, MapaiesorpaMMa, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0amMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysCh, TIe HEOOXOMUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHE IJIOMIAeH



NOJOOHBIX (UTYp U MPUMEHATh NPU pEHIeHUH 3aaay. [IpuMeHATh MOoJydYeHHbIe
YMEHUS B MPAKTHUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoit [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpakTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENATh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

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

[IpuMeHATh MONy4eHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NTPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOJAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K xoHI1ty oOyuyeHust B 9 ki1acce oOy4aromuiics MOTyYuT CIAEIYIOUIE MPEIMETHBIC
PE3yIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbI JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHUH TE€OMETPUYECKUX 3a1ad. [IpuMEHSTh MOJIydeHHBIE 3HAHHS IIPU
pelIeHNHN NTPAKTUYECKUX 3a1a4.

[IprMEHATH TPUTOHOMETPUIO B 3a1a4aX HA HAXOXKICHUE IUIOLIAN, BIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyny ['epoHa u
bopMyy IS TUIOIIAAH BBITYKIIOTO YEThIPEXYTOJIbHUKA.

MMersr 1npeAcTaBiI€HHE O TOMOTETUH, IPUMEHATH B IPAKTHYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu pelieHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YIJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJI€ MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN F€OMETPUUYECKUX
3amad. Jloka3plBaTh M NPUMEHATH TEOPEMBI O MPOU3BEIECHUM OTPE3KOB XOpPIH, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YypaBHEHHEM
npsAMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBOoro KodpduiuueHta u
CBOOOJHOTO 4JI€HA, MOHUMAaTh WX TE€OMETPUYECKHM CMBICI U CBSI3b YIJIOBOTO



ko3¢ ¢uLMeHTa ¢ BO3pacTaHHMEM W YOBIBaHHMEM JHHEMHOW (QYHKIHH. YMETh
pemlatb METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAapPAJLIEIBHOCTBIO U
MEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECEUCHHS.

BeIBOIUTE M BIaneTh YpPAaBHEHHEM OKPYXKHOCTH. VCIIOJNB30BaTh METOJ
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKH JO MPSMOM, TUIOHIaAM TapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM mowmwaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M MNPAKTUYECKUX 3anad. I[IpuMeHATH MeToJ KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7a4ax.

Biagerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh IpaBUIaMH TPEYTrOJbHUKA M MapaulesIorpaMMa.
Biianers NpakTUYECKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOpINHATAX.

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

Bianerp MOHATHEM CKalIspPHOTO IPOM3BENCHUS BEKTOPOB, NMOHMMATh €ro
F€OMETPUYECKUM CMBICII U YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpPOBaHUEM. [IpUMEHATH CKaJSIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH WU YIioB. Pemare reoMerpuyeckue 3agadv C MOMOUIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcnomp30BaTh CKaIsIpHOE MPOU3BEAECHUE BEKTOPOB B
anredpanuecknx u (pU3ndecKux 3agavax.

Branete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAaJUaHHON MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KpyTa U
ero yacted. [lonumare cmbicn yucna m. IIpuMeEHATH MOTydYEeHHBIE YMEHHS NPHU
pEIIeHUN MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY’KHOCTH U TUIOLIaJH KpyTa.

HNmeTs mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKEHHSX.
Haxonuth ocu, LEHTPhl CUMMETpUU (UTyp, LEHTPbl MOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHINX MpeoOpa3oBaHuid. [IpuMeHATh NBUXKEHHUS TUIOCKOCTH
IIPU PEIIEHUU T€OMETPUYECKUX 3a1a4.

[IprMEHATh MONYyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NMPOBOJAUTH COOTBETCTBYIOIIME BHIYUCIICHUS



C MPUMEHEHHEM IMOAO0OUS M TPUTOHOMETPHUUECKHX (PYHKIHMM (TOJB3YSICh, T
HEOO0XOMMO, KaJbKYyJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne /o P Kounrpoabnsie IIpakruueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Hauana reomerpuu. I[Ipocrenmme
1 reoMeTpuyeckre GUrypsl U UX CBOMCTBA 28 1 bubmorexa LIOK
p yp ’ https://m.edsoo.ru/78¢c146¢c4
N3MepeHne reoMeTpuueCKUX BETMYNH
bubnunoreka LIOK
2 T 1 1
PEYTOIBHHKH ? https://m.edsoo.ru/78c146¢c4
3 [TapannensnocTs. Cymma yrioB 15 | bubmmoreka [JOK
MHOT'OYrOJIbHUKA https://m.edsoo.ru/78c146¢4
4 IIpssmMoyTONIBHBIC TPEYTOJIBHUKHI 7 bubmmorera [OK
p i peyr https://m.edsoo.ru/78c146¢c4
bubmmoreka IIOK
5 r 5 1
COMCTPHHICCKHE HEPaBeHCTBA https://m.edsoo.ru/78c146¢c4
OxkpyxHocTb. ['eoMeTpruueckue mecta
6 Touek. [locTpoeHus ¢ TTOMOIIBIO ITUPKYIIST 18 1 bubmmorera [OK
. P HIBIO TPy https://m.edsoo.ru/78c146¢4
W IMHEHKHU
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 10 1 bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bubnuorexa [JOK
1 4 22 1
CTPIPEXYTOTRHIKH https://m.edsoo.ru/a5cb98eb
) MonoGue 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 I1 16 1
Jrotaab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u Hauana 18 1 bubnuorexa [JOK
TPUTOHOMETPUH https://m.edsoo.ru/a5cb98eb
5 VYTl 1 4eTBIPEXYTOJIBHUKY, CBS3aHHBIE C 20 | bubnnoreka [JOK
OKPY>KHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpEeHue, 0600IIeHNEe, CUCTEMATH3AIIHS 10 | bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




9 KUIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBanue pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! Petuetine Tpeyroapinios 22 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 Ionobue TpeyronbHikos 12 I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
3 Meron koopauHat 10 I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
4 B 2 1
CKTOP®I 0 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
1 1
> JUTHHA OKPYKHOCTH H ILIOWAAE Kpyra 6 hitps://m.edsoo.ru/dddde230
bu6mmoreka [IOK
1
6 JBHOKCHHSL ILIOCKOCTH 0 hitps://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IEHNE, 12 | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/dddde230
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos
Ne Hara JJleKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI

| Hcropust BO3BHUKHOBEHUS U | bubnmoreka [JOK
pa3BUTUS TEOMETPUU https://m.edsoo.ru/925af86b
HavanbHble TOHATHSA

2 reometrpuu. Touka, npsamast 1 bubmorexa LIOK

pi. > HPAMAt, https://m_edsoo.ru/659¢4331
OTPE30K, Iy
HavanbHble TOHATHSA
3 reometpuu. Touka, mpsmast 1 Bubmmorexa LIOK
PHH. 1P ’ https://m.edsoo.ru/20bae12a
OTpE30K, JIy4
ITousTHE 00 aKCHOME,

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

5 TOYEK Ha npsiMoil. M3mepenue 1 bubmuorexa [IOK
JUTHHBI OTPE3Ka, paCCTOSTHUE https://m.edsoo.ru/92b776f1
MEXIy TOUKaMU
B3aumuoe pacnonoxxenue

6 TO4YEK Ha npsiMoil. M3mepenue | bubmuorexa [IOK
JUIMHBI OTPE3Ka, PacCTOSIHUE https://m.eds00.ru/9c500788
MEXIy TOUKaMU

7 B3aumHoe pacnionoxenue | bubnuorexa [JOK
TO4YEK Ha npsmoil. Mzmepenue https://m.edsoo.ru/7f06e8ce




JJIMHBI OTPE3Ka, paCCTOAHUE
MCKAY TOUKaMU

[TonymnockocTs 1 yroi. Buapl

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

? yrnos. Msmepenne semamnn https://m.edsoo.ru/2 1 ce4ff2
yIJIOB
[ToxymmockocTs u yroi. Buasl 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
MEePIEHANKYIISIPHBIE TIPSIMbIC
BepTukanbHbie U CMEKHBIE Butmorexa LIOK

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

N0

13 yrbt. Hapannenshpie n https://m.edsoo.ru/4a4bf678
NEPIEeHIUKYIIPHBIC TIPSIMbIC
BeprukanpHbie 1 CMEKHBIE BuGmorexa [IOK

HOJI

14 yrael. HapanneneHere n https://m.edsoo.ru/84ee61de
MePIEHINKYIISIPHBIE TIPSIMBIC
BepruxanpHbie 1 CMEKHBIE BuGmiorexa LIOK

15 yrwl. Tapannenbuyie n https://m.eds00.ru/d04bb9c5
MEePIEHANKYIISIPHBIE TIPSIMBIC

Bubaunorexa [IOK
16 buccekrpuca yria 1

https://m.edsoo.ru/da5e003c




bu6mmoreka [JOK

17 buccexrpuca yria https://m.eds00.ru/557998af
bubmmorexa [IOK

18 buccexrpuca yria https://m.edsogru/56a89l82

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

20 JlomaHas. Buabl ToOMaHbBIX. bubmuorexa [JOK
JlnrHa 1omaHOM https://m.edsoo.ru/91fe52bc
Mmuoroyronsauku. [lepumerp

)1 MHOroyrosiabHuka. [Ionsarue o bubmmorexa [IOK
BBIIYKJIBIX ¥ HEBBIITYKIIBIX https://m.edsoo.ru/0aab8dfc
MHOT'OYTI'OJIbHUKAX
Mmuoroyronasauku. [Tepumerp

” MHOroyrosiabHuka. [Iondarue o bubnnorexa [JOK
BBIIYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/27b15065
MHOT'OYTOJIbHUKaX
Mmuoroyronsauku. [Tepumerp

3 MHOroyrojbHuka. [lonsarue o bubnnorexa [JOK
BBIIYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/Scc7a352
MHOT'OYTOJIbHUKaX
Mmuoroyronasauku. [Tepumerp

24 MHoroyroisHuka. [Ionarue o bubnnoreka [JOK
BBIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOT'OyTOJIbHUKaX
Mmuoroyronsauku. [Tepumerp

)5 MHoOroyrojbHuka. [lonsarue o bubmuorexa [IOK

BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'0YroJIbHUKax

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




26 NHCTpyMEHTHI 119 U3MEPEHUI bubnnoreka [JOK
U IIOCTPOEHUN https://m.edsoo.ru/333ecb98

7 WNHCcTpyMeHTHI 1Sl U3MEpPEHU bubnmoreka [JOK
Y MOCTPOEHUM https://m.eds00.ru/26b0a806
KontponbHas pabora o Teme
"Hauana reomerpumu.

)3 [Ipocreiinne reomerpuyeckue bubmmorexa [IOK
burypsl 1 UX CBOICTBA. https://m.edsoo.ru/aalb7981
H3mepeHne reoMeTpu4ecKux
Quryp"

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

30 Menuana, 6uccekTpuca u bubnnoreka [JOK
BBICOTA TPEYrOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEYroJIbHUKOB Bubmmorexa LIOK

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

3 ITepBslii 1 BTOPOU NPU3HAKU bu6nuorexa [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/0f5d60af
[IepBblil 1 BTOpOI IPU3HAKU bubnnorexa [JOK

33
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/a56¢c5a%b

34 [TepBblii 1 BTOPOI MIPU3HAKU bubmuorexa [IOK
paBeHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/34f8650e

35 [IepBrlii 1 BTOpPOil MpU3HAKU bubmuorexa [IOK
paBEeHCTBa TPEYroJIbHUKOB https://m.edsoo.ru/ffe06285

36 I1epBbIil 1 BTOPON IPU3HAKH bubnnoreka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo0.ru/79753cdf

37 PaBHOOEIpeHHbIE bubnmoreka [JOK

TPEYroJIbHUKHU U X CBOICTBA

https://m.edsoo.ru/c59fdae9




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

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

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

41 [TpusHak paBHOOEIPEHHOTO bubnunoreka [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
TPEYTrOJIbHUKOB https://m.edsoo.ru/7a899¢49

m TpeTuii npu3HaKk paBEeHCTBA bubnnoreka [JOK
TPEYTrOIbHUKOB https://m.edsoo.ru/41c75e54
durypsl ¢ 0ceBOI

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

46 cummetpuen. [Ipumepsl bubmuorexa [JOK
CHUMMETPHU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
Mupe

47 KonTponbhas pabota no teme bubnnorexa [JOK
"TpeyrosbHUKH" https://m.edsoo.ru/6f0a9a78

bubmuoreka [JOK
48 HapannemsHoCTs MpAMGIX https://m.edsoo.ru/a081482d
49 CBoiicTBa M NPU3HAKH bubnmoreka [JOK

napajaCIbHbIX MPAMBIX

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




50 CBolicTBa M IPU3HAKU bubnnoreka [JOK
MapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/75899b52
51 CBoiicTBa M pU3HAKU bubnmoreka [JOK
rapasulesIbHbIX IPSAMBIX https://m.edsoo.ru/e0fde699
57 CBoiicTBa U MpU3HAKU bubnunoreka [JOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa M NpU3HAKU bubnunoreka [JOK
HapaJuIENIbHBIX IIPAMBIX https://m.edsoo.ru/070fd7db
54 CBolicTBa U IPU3HAKU bubmmorexa [IOK
rapajuielIbHbIX IPSAMBIX https://m.edsoo.ru/5¢90c339
55 CymMa yriioB TpeyroyibHHKa Bubmmorexa LIOK
https://m.edsoo.ru/d1dcaScd
56 CymMa yriioB TpeyroJbHUKa bubmorexa LIOK
https://m.edsoo.ru/7af6d9e6
57 Bremnue yribsl TpeyrojibHHUKa Bubnrotexa 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 bubmuorexa [IOK
BHEIIHUX YIJIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CymMa BHYTpEHHMX YIJIOB
60 MHOT'OYI'OJIbHUKA U CyMMa bubmuorexa [IOK
BHEIIIHUX YTJIOB BBIITYKJIOIO https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHUX YIJIOB bubnuorexa [JOK

MHOTI'OYyroJIbHHKa U CymMMa

https://m.edsoo.ru/b75ede0e




BHCIIHUX YI'JIOB BBIITYKJIOT'O
MHOI'0yroJibHuKa

KonTponbhas pabota no teme

bubmuoreka [JOK

62 "1 .C
APAIICIILHOCTD. T-yNMa hitps://m.eds00.ru/40947485
YIJI0B MHOTOYTOJIbHUKA
[Ipu3naku paBeHCTBA
63 MPSIMOYTOJIBHBIX bubmmorexa [IOK
PAMOYT https://m.edsoo.ru/330d63ff
TPEYTrOJIbHUKOB
[Ipu3naku paBeHCcTBA
64 MPSIMOYTOJIBHBIX bubmorexa HOK
PAMOYT https://m.edsoo.ru/Oe1544dc
TPEYrOJIHLHUKOB
65 [leprieHquKymIsIp U HAKJIOHHAS bubmmorexa [JOK
PHERIMIYIAP https:/m.edso0.ru/957310000000000
CBOICTBO MeIUaHbBI
66 HPSIMOYTOJIBHOTO bub6nuorexa [IOK
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/b34a450e
K TUTIOTEHY3¢
CBOICTBO MeIMAHBI
67 PSIMOYTOJIBHOTO bub6nuorexa [IOK
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/83fabt79
K TUTIOTEHY3€
68 [IpssMOYTOIBHBIN TPEYTOIBHUK bubmuorexa [IOK
¢ yriom B 30 rpagycoB https://m.edsoo.ru/52b57d0f
69 [IpsAMOYTOJIBHBINA TPEYTOJIBHUK bubnnorexa [JOK
¢ yriom B 30 rpaaycoB https://m.edsoo.ru/aec6d443
COOTHOILIEHUS MEXTY
bu6mmoreka [JOK
70 CTOPOHAMHU U yTJIaMHu

TpeyrojbHUKa

https://m.edsoo.ru/95db4 117




CooTHOIICHUS MCXKOY

bu6mmoreka [JOK

1
7 CTOPOHAMHU I ylTaMu https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHCTBO TpeyronapHUKA.
72 HepaBeHCTBo 0p ;’;He bubnmnorera [IOK
pasex s https:/m.eds00.ru/50fa9985
JIOMaHOU
HepasenctBo Mexny
7 NEePHEHIUKYISIPOM U bubnmoreka [JOK
HaKJOHHOH. PaccTosnue ot https://m.edsoo.ru/7284cbde
TOYKH JI0 IPSAMOM
KonTtponpsHas pabora o
temaM "IIpgaMoyronsHbIe
74 Toe onmfnm"yr bubmmoreka [JOK
TheyT : https://m.edsoo.ru/85f00be3
['eomerpuueckue
HepaBeHCTBA"
75 OKpyXHOCTb, XOPJIbI bubnuoteka [JOK
JIMAMETPBI, UX CBOWMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOPJIbI bubnmnoreka [JOK
JIMAMETPBI, UX CBOMCTBA https://m.eds00.ru/02406d49
B3anmHoe pacnionoxxenue
77 OKPY>KHOCTH U TIPSIMO. bubnmoreka [JOK
Kacarenbnas u cexymas x https://m.edsoo.ru/00d222d9
OKPY>KHOCTH
B3aumHoe pacnonoxxenue
73 OKPYKHOCTH U MPSMO. bubmuorexa [JOK
Kacarenbnas u cexymas x https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
bub OK
79 B3aumuoe pacnonoxxenue nosmotera I

https://m.edsoo.ru/a52f2800




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
yro https://m.edsoo.ru/f019e49b
ITonsiTHE O TEOMETPUUECKOM
20 Mecre Touek. [Ipumepsr bubnuoreka [IOK
TeOMETPUUECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha IIOCKOCTH
[loHsiTHE O reOMETPUUECKOM
23 Mecre Touek. [Ipumepsr bubnuoreka [IOK
TeOMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/621adf85
HAa TIOCKOCTH
’4 OrnucaHHast OKPYKHOCTb bubnmnoreka [JOK
TPEYroOJIbHUKA, €€ LEHTP https://m.edsoo.ru/f5b41bc7
85 OrnucanHast OKPYXKHOCTb bubnuoteka [JOK
TPEYTrOJIbHUKA, €€ LICHTP https://m.edsoo.ru/c96254e9
Meroza reoMeTpU4ECKUX MECT
bubmuorexa [JOK
86 TOYEK IPHU PELICHUN
https://m.edsoo.ru/5894e7a4
reOMEeTPUUECKUX 3aja4
MeTto1 reOMETPUYECKUX MECT
bubmuoreka [JOK
87 TOYEK IIPU PELICHUU
https://m.edsoo.ru/784342d1
reOMEeTPUUECKUX 3ajay
MeTo1 TeOMETPUYECKUX MECT
bu6mmorekxa [JOK
88 TOYEK IIPU PELICHUN

TCOMCTPHUYCCKUX 3aaayd

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




&9

90

91

92

93

94

MeTton reoMeTpu4ecKuX MECT
TOYEK IIPU PELICHUU
reOMETPUYECKUX 3a/1a4

OO6oCcHOBaHUS TPOCTEUIITUX
MIOCTPOEHUH, ITAlbl 331a41 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MTOCTPOEHUE IUPKYJIEM U
JIMHEUKON

O6ocHOBaHUS MPOCTEHUIITNX
MIOCTPOEHUM, ITANbI 331a41 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MTOCTPOEHUE IUPKYJIEM U
JIMHEUKON

KonTponbHas pabota mo Teme
"OKpyKHOCTb.

FGOMeTpI/ILIeCKI/Ie MECTa TOUYCK.

[TocTpoeHust ¢ MOMOIIBIO
LHUPKYJIS U IMHEHKH"

[ToBTOpenue u oboOIIEeHHE.
Pemienune 3anay,
WLTIOCTPUPYIOIIUX CBS3H
MEXTy pa3TAIHBIMU TEMaMH

Kypca
[ToBTOpenue u o6o0IICHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3THIHBIMU TEMaMH

Kypca

bu6mmoreka [JOK
https://m.edso0.ru/6903dff0

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/791dafc6

bubmuoreka [JOK
https://m.edsoo.ru/fOe38fa3

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

95

[ToBTOpenue u o6o0IIeHNE.

bubmuoreka [JOK




96

97

98

99

100

Pemenne 3anau,
WJUTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMaMU
Kypca

[ToBTOpeHHE 1 0600IIEHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME K 0OOOIIEHNE.
Pemenue 3anau,
WJUTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU
Kypca

[ToBTOpenue n o6oOIIEeHHE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU TEMaMU
Kypca

[ToBTOpenue n obobIIEeHHE.
Pemenune 3anau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TAIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6o0IICHNKE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXYy Pa3InIYHBIMH TEMaMHU

Kypca

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

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

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

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

bu6mmoreka [JOK
https://m.edso00.ru/397d166b

bu6mmoreka [JOK
https://m.edsoo.ru/c60d778a




Ntoroas KOHTpoOJIbHAS bubnnoreka [JOK

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

[ToBTOpeHue 1 0600IIEHNE.
Pemenne 3amauq,

102 WJUTIOCTPUPYIOIIHNX CBSI3U 1
MEXYy Pa3InYHbIMH TEMaMHU

Kypca
OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

bu6mmoreka [JOK
https://m.edso00.ru/971f7836

102 6 0




8 KUIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
| [Tapannenorpamm, ero Nnpu3Haku u | Bbu6moteka [JOK
CBOICTBA https://m.edsoo.ru/8c2d08f0
) [Tapannenorpamm, ero Npu3HaKu u | bubanorexa [JOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [TapannenorpamM, ero Npu3HaKku u 1 Bu6mmoteka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u | Bbu6moreka [JOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapamienorpamm, ero npu3Haku U 1 bubmuoreka [IOK
CBOICTBA https://m.edso00.ru/4823807b
6 [TpsMoyronbHUK, poMO, KBaapaT, UxX 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyroiabHUK, poMO, KBasipaT, UX | bubmuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
g [IpsiMoyronapHUK, pOMO, KBapaT, UX ] bubmuorexa [IOK
IIPU3HAKU U CBOWCTBA https://m.edsoo.ru/21884952
9 [IpsiMoyronapHUK, pOMO, KBaapaT, UX ] bubmuoreka [JOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHsist TMHUS TPEyrojbHUKA 1 bubnmorexa LOK
pe peyr https://m.edsoo.ru/6e1bcbbb
bu6 OK
11 Cpenusist TMHUA TPEYroJIbHUKA 1 nosmorexa [

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




12 Tpanemus. PaBHoOeapenHast bubnmnoreka HOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubmmoreka [JOK
Tpanenusi, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosbHas Tpanemnus bubmmorexa [IOK
https://m.edsoo.ru/3375c8f3
15 Cpenssisi TuHUS Tpanenuu buGnuorexa [IOK
https://m.edsoo.ru/7963a7f5
16 Teopewa daneca Eﬁgggj;;gg};zeasos
17 Teopema Paneca bubmorexa HOK
https://m.edsoo.ru/a2402d2b
18 Teopema 0 MpOMOPIIHMOHATBHBIX bubanorexa [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mpoNOpIUOHATIBHBIX bubmmnoreka HOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubmmnoreka HOK
20 Hentp mace TpeyrombHiica https://m.edsoc]fru/9cbcf96c
bubnmnoreka [HOK
21 L{eHTpanbHO-CUMMETPUYHBIEC QUTYPBHI hitps://m.c dsoc]fru 18578076a
2 KonTponbhas pabota no teme bubmuoreka [JOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/bed0f9f3
7 [Tonobue TpeyroabHUKOB, bubmuorexa [IOK
KO3 UIIUEHT MoA00Hs https://m.edsoo0.ru/19400684
24 [TooOue TpeyrobHUKOB, bu6muoreka [JOK
KOd(PGUITUEHT MOA00HS https://m.edsoo.ru/21ebb50b
25 [TpusHaku momoOust TpEyroIbHUKOB bubnmorexa LHOK

https://m.edsoo.ru/bbf2c3a6




bubnmoreka [IOK

26 TTpusnaiu nozodus TpeyrombHIKoB https://m.edsoo.ru/8db1 1£f7
Bu6mumoteka [JOK
27 TTpusnaiu nozodus TpeyrombHHKos https://m.edsofru/%dl 1d5b
Bu6mumoteka [JOK
28 [Tpu3naku mo100us TPEYroabHUKOB hitps://m.c dsofru 15242193
29 [Tpu3naky mo100Us TPEYroIbHUKOB ngj;;f;;gﬁg?) 4c95f1
bubnnorexa [JOK
30 [Tpu3naky mo100us TPEYroIbHIUKOB hitps://m.c dsogrou 13d1d9d16
31 [TpumeneHnue mo1o0ust P pelIeHUH bubmmoreka [JOK
MPAKTAYECKUX 33124 https://m.edsoo.ru/d97bf297
1 [Ipumenenue nmogo0Oust Mpu peIIeHUN bubmmoreka [JOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/5b21c5aa
13 [TpumeHeHne nog00Ms TPU pELICHUN bubmuoreka [IOK
NPaKTUYECKUX 3a1a4 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
MPaKTAYECKUX 3a]1a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenne nogo0us MU perIeHUH bubmuorexa [IOK
IIPaKTUYECKNX 3a7a4 https://m.edsoo.ru/d9159d9d
37 BBenenne noHaTus npeodpazoBaHus bu6muoreka [JOK
no00us U mMoJOOHBIX puUryp https://m.edsoo.ru/aaf7¢944
18 KonTponbhas pabota no teme bubmuoreka [JOK
"TTomoOue" https://m.eds00.ru/89¢3236d
39 Ilonsarue mromanu. CBoiicTBa bubnunoreka LIOK

ioniaiel reoMmeTpudeckux Guryp

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




40 [Tonstre mnomanu. CBoicTBa bubnuorexa [JOK
IUIOINAACH T€OMETPUUYECKUX (QUTYP https://m.edsoo.ru/37a176¢0
41 [Tonstre mnomanu. CBoicTBa bubnunorexa LIOK
IJIOMIAJIEH TEOMETPUICCKUX (DUTYP https://m.edso0.ru/6004265a
IIpocrenimue ¢popmMynsl A1 IIOMIAIN
42 Tpe OJIBHI/IKaq)HI;. znnenor aMMa bubmorexa HOK
peyr » 1ap P ’ https://m.edsoo.ru/596ald0e
pomMba 1 Tpaneuuu
IIpocrenimue ¢GopMyIabl A8 IUIOMIAIU
43 Tll OJIBHI/IKaq)HI; 'Znnefo aMMIallI " bubmorexa HOK
peyr > fap P ’ https://m.edsoo.ru/f636de1f
pomMba u Tpaneuuu
IIpocreiitme GopMyIbl 1T ILIOMIALN
P Gopmyel 1 tman bubnuoreka [{OK
44 TPEYroJIbHUKA, TapaJljIeorpaMmma,
https://m.edsoo.ru/9732274d
pomMba 1 Tpaneuuu
IIpocteimme hbopMyIIbl AT ILIONIAAN
45 Tpe OJILHI/IKa(bl'Il:. znnefor aMMI;l ! bubmmorera [OK
peyr - 1ap pamma, https://m.eds00.ru/e6458963
pomMOa ¥ Tpamnenuu
IIpocreinimue ¢GopMyIIbl IS IUIOMIAIU
46 Tpe OJIBHI/IKaq)HZ Znnejilo aMMa bubmmorera [OK
peyr - 11ap rpamva, https://m.eds00.ru/0b18fc61
pomMOa u Tpamnenuu
IIpocreimme GopMyIIEl IS IUIOIAIU
47 Tpe OJILHI/IKaq)HIZL Znne;lo aMMI: " bubmorexa HOK
peyr » 1ap P ’ https://m.edsoo.ru/eb691e04
pomba u Tpanenuu
IIpocreiimme hopMyIInl A1 ILIOIAAN
48 Tpe OJ'ILHI/IKaq)HI; ayﬂnleo aMML: ! bubmorexa HOK
peyr » fap P ’ https://m.edsoo.ru/8b93cfba
pomba u Tpanenuu
IIpocreiimme hopMyIInl A1 ILIOIAAN
P opuyzet A tan but6mmoreka [IOK
49 TPEYroJIbHUKA, TapaJlIeorpaMma,

poMba u Tpaneuuu

https://m.edsoo.ru/c35t544d




[Ipocreiimue GopmMybl A5 MII0MIATN

50 TPEYroJIbHUKA, TapaJljIeiorpaMmma, bubmmorexa [TOK
poM6a 1 Tpanem https://m.edsoo.ru/a3f9beld
bubnmnoreka HOK
!l HLioma; i MOROGHEIX GHryp https://m.edsof)l.ru/d8638f34
bubnmnoreka HOK
32 Trontazi nox00HbIX GHryp https://m.edsof)l.ru/23830226
bubnnorexa [JOK
>3 Tlnowasw nozobHex Grryp https://m.edso:)_.lru/SeeZa7d4
54 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"ITinomans" https://m.eds0o0.ru/05f10573
bubnnorexa [JOK
5 Teopewa Mugaropa https://m.edsof)_.lru/7f631f27
56 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [IOK
[IpHU PELICHUH IPAKTUIECKUX 3a1a9 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubmmnoreka HOK
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 Teopems [Tugaropa bubmuoreka [IOK
[IPHU PELICHNH MIPAKTUIECKUX 3a1a9 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopems [Tugaropa bubmuoreka [JOK
[P PELICHUH MIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [TponopriroHanbHbIE OTPE3KHU B bubmuorexa [IOK
PSAMOYTOJIBHOM TPEYTOJIBHUKE https://m.edsoo.ru/012ee582
2 [IponopunoHanbHbBIE OTPE3KU B bubmuorexa [IOK
HPsIMOYT'OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponiopuroHanbHbIE OTPE3KHU B bubmmoreka [JOK




MPSIMOYTOJILHOM TPEYTOJIbHUKE

https://m.edsoo.ru/l1ecbc886

64 [IponopuroHalIbHBIE OTPE3KHU B Bu6mumoteka [JOK
PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopunoHanbHbIE OTPE3KU B bubmuoreka [JOK
HPAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
NPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTaHT€HC OCTPOro yria bubmorexa LIOK
poTe ¥T https://m.edsoo.ru/132bdef6
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHI'€HC OCTPOro yria bubmorexa LIOK
P Iy https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHTE€HC U
69 KOTaHT€HC OCTPOro yria bubmmorexa LIOK
p yr https://m.edsoo.ru/b41c27f9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
70 Tpuronomerpuueckue GyHKIUU bubmuoreka [IOK
yriaos B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpruueckue GyHKIUU bubmmnoreka HOK
yrioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTponbhas pabota no teme
72 "Teopema Iludaropa u Havana bubmmorexa [IOK
p " p https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPHUHU
73 BrnivcanHnblie 1 IEeHTpaIbHbBIE YTIIbI bubmmorexa [IOK
HeHTp yr https://m.edsoo.ru/ae5f890d
74 BnucanHble U IEHTpaIbHBIE YTIIbI bubmmorexa LIOK
Hertp r https:/m.edsoo.ru/d0233fa0
75 Brniucannbie U LIEHTpaIbHBIE YTIIbI bubnuorexa [JOK




https://m.edsoo.ru/ccaee9b0

76 Bniucannble v IEHTpaIbHBIE YIIIbI bubmmorexa [TOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOM U XOpI0i bubmmorexa [IOK
https://m.edsoo.ru/775efa2f
78 VYron Mexay KacaTeIbHOU U XOPAOU buGnuorexa [IOK
https://m.edsoo.ru/09166b3d
79 Yrael MeXay XOpAaMU U CEKyLLIMMU buGnuorexa [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
20 Brnircanablie U ONUCaHHbBIC bu6mmoreka IIOK
YETBIPEX YT OJIbHUKU https://m.edsoo.ru/aabclad6
23 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
24 CBoiicTBa U IPU3HAKH BIMCAHHOTO bubmuorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
25 CBoiicTBa ¥ IPU3HAKH BIUCAHHOTO bubnuotexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa U MPU3HAKK BIMCAHHOTO bubnmoreka [JOK
YeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
37 B3anmMHOe pacnonoxkeHue 1Byx bubmuoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/420d844¢
28 B3anmuoe pacmnonokeHne 1Byx bub6mmorexa [IOK
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
89 Kacanue oxpyxHocTteit bubnmoreka [JOK




https://m.edsoo.ru/4cbf4{f9

90 Kacanune okpyxuocreit bubmorexa HOK
Py https://m.edsoo.ru/52dcbe7d
01 OO01mue KacaTenbHbBIE K IBYM bubnmnoreka HOK
OKPY>KHOCTSAM https://m.edsoo.ru/d2151a62
KoHntpoinbHas padota mo teme "Yriisl
R bub6nmoreka [IOK
92 U YeTHIPEXYTOJIbHUKH, CBSI3aHHBIC C
" https://m.edso00.ru/26055342
OKPY>KHOCTBIO
[ToBTOpeHue u 006001IeHNE. Pemenune
93 3aJ1a4, WJUTIOCTPU UX CBS3U bubmorexa [IOK
a4, pHUPYIOIT https://m.edsoo.ru/74d89ab9
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTropenue u 06o0mmenue. Pemenne
94 3a7a4, WUIFOCTPU X CBSI3U bubmorexa [IOK
Alad, Thupyrott https://m.edso0.ru/6d05bcd8
MEX/y Pa3IUYHBIMUA TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue
95 3a7a4, WLUIFOCTPU UX CBSI3U bubmmorexa [OK
flad, Thupyrort https://m.eds00.ru/51013847
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6061meHue. Pemmenue
96 3a7a4, WNIIOCTPH WX CBS3U bubmmorexa [TOK
fad, prpyrott https://m.eds00.ru/248181a0
MEXTy pa3IMIHBIMU TEMaMH Kypca
TToBTOpenue u 00001eHNE. Pemmenue
97 3amau I:/IJ'IJ'I}OCT u UX CBSI3U bubmorexa [IOK
Aad, pupytot https://m.edsoo.ru/dad15fdc
MEXTy Pa3IUYHBIMUA TEMaMH Kypca
[ToBTOpenue u 00600mIeHNE. Permenune
98 3a7a4, WLIIOCTPU WX CBA3U bubmorexa [IOK
fad, prpyiott https://m.eds00.ru/6a69702b
MEXy Pa3IUYHBIMUA TEMaMH Kypca
99 [ToBTOpenue u ob6ob6meHue. Pemenue bubnmoreka [JOK

3a]a4, WUTIOCTPUPYIOIINX CBSA3H

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




MEX]ly pa3IMYHbIMU TEMaMHU Kypca

[ToBTropenue u o600mmenue. Pemenne

100 3a7a4, WIIIOCTPU HUX CBS3U 1 bubmorexa [IOK
Aad, Tpupytom https://m.edsoo.ru/7942fc3c
MEXY Pa3InYHBIMH TEMaMH Kypca
bubnunorexa LIOK
101 HroroBast koHTpoOIbHAs paboTa 1 hitps://m.cdsoo.ru/c2695¢10
[ToBropenue u 0600mmenue. Pemenne
102 337144, WUIFOCTPU WX CBA3U 1 bubmorexa HOK
Alad, Thupyrott https://m.eds00.ru/b4981045
MEXy pa3TuYHBIMU TEMaMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
| Cunyc, KOCUHYC, TAaHT€HC yIi0B OT 0 1 bubnunoreka LIOK
no 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubanorexa [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bubnuoreka [{OK
3 () 1
OPMYIIbT HIPHBCACHI https://m.eds00.ru/98813486
bubnuoreka [{OK
4 @ 1
OPMYJIbT IPUBCACHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubmuoreka [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
cOPEMd CHHYCOB https://m.edsoo.ru/820ebf06
bub6mmorexa [IOK
8 T 1
cOpeMda CHHYCOB https://m.edsoo.ru/000dd68f
Pemienne npaktuueckux 3agad ¢
9 I/ICHOJ‘IB3OBapHI/IeM TEO CMLIH 1 Bubnmorexa [IOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenune npakTuyeckux 3aaay ¢
but6mmoreka [IOK
10 HCIIOJIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPEMEBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a71a4 C

11 HUCIOJIL30BAHUEM TEOPEMEI bubnmorexa LHOK
p https://m.edsoo.ru/fd237192
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Pemenne nmpakTuueckux 3amay ¢
12 HCHOJIL30BAHUEM TEOPEMEI Bubmaorexa ITOK
p https://m.eds0o.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbl It
13 HJII)O agu T : OJ'IBHI/IKE.) o buGnuorexa [IOK
Ha A Tpeyr ’ https://m.edso00.ru/009bf17e
napajuiejgorpaMmma
Tpuronomerpuyeckue GopMyIIbl It
14 HJII)O agu T : OJII:HI/IK(Ell) o buGnuorexa [IOK
Ha Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuresiorpaMma
Tpuronomerpuyeckue GopMyIIbl It
15 HJII)O ani T : OJ'II)HI/IKE,) P Bubmiorexa IIOK
Hau Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuresiorpaMma
Tpuronomerpuueckue popMyIbl i1t
16 nJl;)o agu T nl: onLHI/IK(eIl) . Bubmiorexa IIOK
Haiu Tpeyr ’ https://m.edsoo.ru/35e¢8ab1f
napajuresiorpaMma
bu6nmorexa LIOK
17 (0)) r
OpMyJia 1 epona https://m.edsoo.ru/ad8e¢9d59
bu6nunorexa LIOK
1 (6)) r
8 OpMyJta 1 epoHa https://m.edsoo.ru/8fb80467
bubnunorexa LIOK
1 (6)) r
? opmyJia L epora https://m.eds0o.ru/0369324¢
20 dopmyna MmIomaad BEITYKIOrO bubmuorexa [IOK
YeTBIPEXYTOJbHUKA https://m.edsoo.ru/e20462b0
)1 dopMya IUIOMIAH BBITYKIOTO bubnuorexa [IOK

YEeTBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3{8284




2 KoHnTtponbHas pabota 1o Teme bubnmnoreka HOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
3 Xop/ibl ¥ TOI00HBIE TPEYTOJBHUKH B bubmmoreka [JOK
OKPYKHOCTH https://m.edsoo.ru/dee5Sb11d
24 Teopema 0 mpOU3BEAECHUN OTPEZKOB bubnmnoreka HOK
Xopa https://m.edsoo.ru/9a6b9583
75 Teopema o0 MpoOU3BEACHUH OTPE3KOB bubanorexa [JOK
Xopa https://m.edsoo.ru/3280910d
26 TeopeMbl 0 MPOU3BENEHUH OTPE3KOB bubmmoreka [JOK
CEeKyLIUX https://m.edsoo.ru/7c¢74ebdb
7 Teopembl 0 MPOU3BEICHUU 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 KacaTeabHON bubmorexa HOK
https://m.edsoo.ru/d6df6c82
bubmuorexa [IOK
30 Teopentst Henni n Merteras https://m.edsofru/f22l 8dfa
bubmuorexa [IOK
31 Teopener Hener it Menenas https://m.edsogru/a463c1bc
bubnuotexa [JOK
32 Teopewmbi Hebt 1 Menenas https://m.edsogru/elaS1aa9
bubnmnoreka [JOK
33 Homsrie o romoteriit https://m.edsogru/146624fd
34 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Tlono6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEeHUE NPSIMOI1 HA TIJIOCKOCTH. bu6muoreka [IOK

YrnoBoii ko3 puIMeHT 1 CBOOOTHBIHI

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




YJICH, UX FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA IIJIOCKOCTH.

bubnunoreka LIOK

36 Y% 7 e 0 7
TJI0BOH K0dddHImeHT I{CBO OFUIBIH https://m.edsoo.ru/fadfb1b3
YJIeH, UX TEOMETPUUYECKHIA CMBICIT
[TapamnensHOCTD U
37 NEPIEHIUKYIPHOCTD NPSIMBIX (Uepe3 bubmmorexa LIOK
PHCHAMIYIAD P P hitps://m.cds00.ru/6d686658
YIII0BOM KOA(PPHUIMEHT)
bubnunoreka LIOK
38 YpaBHeHHUE O oc
PABHCHHE OKPYKHOCTH hitps://m.edsoo.ru/1658a6£d
Haxoxnenue nepeceuenuit
39 OKPVKHOCTEH U IIPSAMBIX B Bubmiorexa OK
Py p https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxoxnenne nepeceueHuit
40 OKPVKHOCTEN U IIPSAMBIX B Bubmiorexa IIOK
py p https://m.edsoo.ru/S777b234
KOOpJIMHATaX
41 ®dopMya pacCTOSIHUSA OT TOYKH 10 bubmmnoreka HOK
PAMON https://m.edsoo.ru/5ffdeecd
ITnomane napamierorpaMma B
42 KOO HHaTaf HOHs[TI/IIe) 00 bubmotexa HOK
P T https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOLIAAN
ITpumenenue MeTo1a KOOPAUHAT B
43 HpaKTI/I‘—IeCKI/I 0 I/IGJII-ITI/I OII::lIHHBIX bubnnorexa [IOK
p p p https://m.edsoo.ru/7b10a3as
TEOMETPUUYECKHX 3a/1auax
44 KonTtponbHas pabora o teme bubmuoreka [IOK
"Meton koopauHat" https://m.eds00.ru/b1271082
bubnunorexa LIOK
45 B
CITOPBI Ha TIIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CroxxeHue ¥ BBIUUTaHUE BEKTOPOB — bubmmoreka [JOK




IpaBuJia TPEYroJibHUKA U

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

napajuiesorpaMma
CrnosxeHue U BBIMUTaHUE BEKTOPOB — BuGmiorexa LIOK

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

bubnunorexa LIOK
48 ¥ MHO)KCHHE BEKTOpa Ha YHCIIO0 https://m.edsoo.ru/e540d478
49 Koopaunartsl BekTopa bubmmorexa [IOK
https://m.edso00.ru/2278518f
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, BuGmiorexa LIOK

>0 YMHOKCHUE BEKTOpA Ha qUCIIO B https://m.edsoo.ru/c492667b
KOOpAMHATaX
CroxeHue ¥ BRIUUTAHUE BEKTOPOB, BuGmiorexa [OK

> YMHOCHIE BEICTOpa Ha HHEHO B https://m.eds00.ru/2560ab87
KOOpJAMHATAX

57 [IpumeHnenue BEKTOPOB B pU3UKe, bubmuoreka [IOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

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

54 [TonsaTre o 6a3uce (Ha MIOCKOCTH). bub6mmorexa [IOK
PaznoxxeHus BeKTOpoOB 1o 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnmnoreka [JOK
Paznosxenust BEKTOpOB 1o 6a3ucy https://m.edsoo.ru/e1a50237
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,

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

57 JucTpuOyTUBHOCTH CKAJIIPHOTO bubmmoreka [JOK




IIPONU3BCACHUA

CkansipHO€ NMPOU3BEJICHUE U

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

58
POEUUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue cKansipHOro
59 MIPOU3BEJICHUS] BEKTOPOB JIJIsI bubmorexa HOK
POZBEA PO A https://m.edso0.ru/9d7b1240
HAXOXJICHUS JIJTUH U YTJIOB
[IprumeHeHue ckaasipHOIo
60 MIPOU3BEICHUS] BEKTOPOB JIJIS bubmorexa HOK
POMSBEA OB A https:/m.edso0.ru/99791584
HAXOJICHUS JIJTUH U YTJIOB
[IprumeHeHue cKaasipHOIo
bubnunoreka LIOK
61 MPOU3BEICHUS] BEKTOPOB IS
https://m.edsoo.ru/894c¢1248
HAaXO0KJICHU JIIUH U YIJIOB
& Pemienne reomeTpuueckux 3aaad ¢ bubmmoreka [JOK
IIOMOIIIBIO CKAJIIPHOI'O IIPOU3BENCHUS https://m.edsoo.ru/e572abc0
63 Pemenne reomeTpuueckux 3aaad ¢ bubnunorexa LIOK
IIOMOILBIO CKAJIIPHOI'O NIPOU3BEIAECHHUS https://m.edsoo.ru/75a5e4a7
64 KonrponbHas pabora no reme bubmuoreka [IOK
"BekTops!" https://m.edsoo.ru/55678a9d
65 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYUCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [IOK
BBIUHMCIICHUE UX DIIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBUiIbHBIE MHOTOYTOJIBHUKY, bu6muoreka [JOK
BBIYHCIICHUE UX DIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [JOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/al6f6e98
bubnuoteka [JOK
69 Yucio m 1 JiMHa OKPYKHOCTH nosmorexa I

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




bubnmoreka [IOK

70 q
HCIIO T I ZUTHHA OKPYKHOCTH https://m.edsoo.ru/825e¢73c7
71 JnuHa 1yru OKpy»KHOCTH buomorexa LIOK
v Py https://m.edsoo.ru/3¢298319
bubnunoreka LIOK
72
Jlnuna ayru OKpYKHOCTH https://m.edsoo.ru/4eb62ffb
bubnunoreka LIOK
73 P
a/anHa 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 U cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Tmomane kpyra u €ro 3J€MEHTOB bubmmoreka [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/10a2b760
77 [1nomane Kpyra u €ro 3J€MEHTOB bu6nunorexa LIOK
(cexTopa u cermMeHTa) https://m.edsoo.ru/0d98bb54
Brrunciaenue nepuMeTpoB U
78 iomazaen ¢ur p BKJ‘IE)‘I&IO 1504 bubmmorexa LIOK
tas M B https://m.edsoo.ru/1f673d06
3JIEMEHTHI Kpyra
Brruucnenue nepumMeTpoB u
79 wiomanen Guryp, BKIIOYAIOIIUX bromorexa OK
e M B https://m.edsoo.ru/adbcd171
AJIEMEHTHI Kpyra
20 Kontponbnas o teme "JlnnHa bubmuoreka [{OK
OKPYKHOCTH U IToniaas kpyra" https://m.edsoo.ru/0353e638
81 LlenTpanbHas CUMMETPHS bubmmorexa LIOK
B P https://m.edsoo.ru/e63ff8f2
b K
82 [leHTpanbHO-CUMMETPUYHBIE (PUTYPBI nommorexa [0

https://m.edsoo.ru/5dbbfd 1f




bubnmoreka [IOK

83 IToBopo
BOpot https://m.edsoo.ru/a59548ae
bubnunoreka LIOK
84 OceBas ¢ e
Bt CHMMETpIt https://m.edsoo.ru/de5f1903
[ToBropenue u 0600mmenue. Pemenne
85 3a7a4, WILTIOCTPH X CBSA3H bubmmorexa LIOK
A%, prpyiom https://m.edsoo.ru/46bce128
MEXIY Pa3InYHBIMH TEMaMH Kypca
26 Purypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHUTEJIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
. bu6 K
87 [TapannensHbIN IEPEHOC nomHotexa LO
https://m.edsoo.ru/3b681983
88 IloHsTHE IBMIKCHHS U €TI0 CBOMCTBA bubmmorexa [TOK
o https://m.edsoo.ru/4bda89ea
bu6nunorexa LIOK
89 PaBenctBo
BEHCTBO duryp https://m.edsoo.ru/aba7d464
90 [IposiBnenus cumMmMeTpuu B IpUpoOJIE, bubmuoreka [IOK
JKUBOIIMCH, CKYJIBIITYpPE, APXUTEKTYPE https://m.edsoo.ru/92b823fd
01 Komnozunuu aBuxeHuit bu6mmoreka IIOK
(mpocTeiiiue npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u 00600mIeHNE. Permenune
92 3a1a4, WIJIFOCTPHU HUX CBS3U Bubmmorexa [IOK
fad, papyiott https://m.edsoo.ru/efefea93
MEXAY pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 00600mIeHNE. Permenune
93 3aj71a4, WIJTIOCTPU UX CBSI3HU bubmmorexa LIOK
a4, Thupyrott https://m.edsoo.ru/c58e409¢
MEXIYy Pa3TnIHBIMH TEMaMH Kypca
[ToBTropenue u o600mmenue. Permenue
bu6nunorexa LIOK
94 3a/1a4, WIIIOCTPUPYIOIIUX CBA3U

MEXy pa3IMYHbBIMU TEMAaMHU Kypca

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




[ToBTOpenue u 006001IeHUE. Permenune

95 3a7a4, WLIFOCTPU HUX CBSI3U 1 bubmmorexa LOK
Aad, pupyto https://m.edsoo.ru/a78455¢5
MEXy pa3IUIHBIMU TEMaMH Kypca
[ToBTOpenue u 06001IeHUE. Pemenune
96 3aJ1a4, WIIIOCTPHU HUX CBS3U 1 bubmmorexa LOK
Aad, Tpupytom https://m.edsoo.ru/2e7695cf
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTropenue u 0600mmenue. Pemenne
97 3aJ1a4, WUTIOCTPU UX CBSA3HU 1 bubmorexa [IOK
a4, pUpYyrOI https://m.edsoo.ru/6383d98a
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTropenue u 0600mmenue. Pemenne
98 3a7a4, WLIFOCTPU UX CBSI3U 1 bubmorexa HOK
flad, Thupyrom https://m.eds00.ru/89¢5365f
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
99 3a7a4, WLUIFOCTPU UX CBSI3U 1 bubmmorexa LHOK
Add, Tpupytom https://m.edsoo.ru/Odcedaf1
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6061meHue. Pemmenue
100 3aJ1a4, WUTIOCTPU WX CBSI3U 1 bubmorexa LHOK
fad, prpyIom https://m.eds00.ru/27b735¢9
MEXTy pa3IMIHBIMU TEMaMH Kypca
bubnuoreka [{OK
101 n §] 1
TOTOBaA KOHTPOJIbHAA paboTa https://m.edsoo.ru/073bcf5d
[ToBropenue u o6o0mmenue. Pemenue
102 3aJ1a4, WUTIOCTPU WX CBSI3U 1 bubmorexa LHOK
fad, prpYyIoI https://m.edsoo.ru/1852817¢
MEXy pa3TUIHBIMU TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I nporpamMmmsbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

['eomeTpus

6.1

Pacrnio3HaBaTh W3ydeHHBIE TeOMETpUYECKHe (UTYpBl, ONPEACHATh UX
B3aMMHOE  paCIOJIOKEHUE, H300paxarb TreoMeTpuieckue  (Gurypsl,
BBITOJIHATh YEPTEKH 110 YCIOBUIO 3aAauu. VI3MepATh JINHEHHBIE U YIJIOBBIE
BEJIMYMHBL. Pemiate 3amauM Ha BBIYMCIICHUE UIMH OTPE3KOB M BEJIMYUH
yIJIOB

6.2

Jenate rpy0Oyio OLEHKY JMHEHHBIX M YIVIOBBIX BEIMYMH NPEIMETOB B
peallbHOM JKHU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSIKY BETUUNHBI

6.3

6.4

6.5

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1adam

[Tonb30BaThcs MTpHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BATh
NPU3HAKA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHHUKOB MPU PEIICHUU
3a1a4

HpOBOI[I/ITI) JIOTUYCCKHUE PACCYKIACHUA C UCITOJIL30BAHUEM I'COMCTPUICCKUX
TeopeM

6.6

6.7

6.8

[Tonb30BaTbcs MpHU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYrOJbHUKOB,
CBOICTBOM Me€IUaHbl, MPOBEJEHHOM K THUIOTEHY3€ MPSIMOYTOJbHOTO
TPEYrojbHUKA, B PELIEHUH F€OMETPUUECKUX 3a]a4

OnpenensaTs nNapauieIbHOCTh MPSAMBIX € IOMOLIBIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuUMH cekymas. OmnpeaensiTe NapauIeIbHOCTb MPSAMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW NPSMOW JO TOYEK
JIPYrou npsmMou

Pemrate 3amaun Ha KiaeT4aToOM 6yMare

6.9

HpOBOI[I/ITI) BBIYHMCIICHHUA W HaAXOJHUTh YHWCIIOBBIC H 6YKB€HHI)IC 3HaA4YCHUA
YIJI0B B TCOMCTPHYCCKUX 3aaadaX C HUCIOJIb30BAHUEM CYMMbBI VYIJIOB
TPECYIrOJIbHUKOB U MHOI'OYI'OJIbHUKOB, CBONCTB YTJIOB, 06p3.30BaHHLIX npu
NEepeCCUYCHUN ABYX apallICJIbHBIX MPpAMBIX CCKYIJ_ICfI. Pemarn
MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHUC YI'JIOB

6.10

Brnanerb MOHSATHEM TIe€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPENeiiaTh
OWCCEKTPUCY yIVIa H CEPEIWHHBIA TEPHNEeHAUKYISIp K OTPe3Ky Kak
reOMETPUUYECKUE MECTA TOUEK

6.11

@opMyIMpOBaTh ONPEAEIICHHs] OKPYKHOCTH M Kpyra, XOpAbl U JMaMeTpa




OKPY’KHOCTH, TII0Jb30BATHCA HX CBOHICTBAMHU. YMETH MNPpUMCHATL OTH
CBOICTBA MPU PEUICHUHM 3324

Biagets noHATHEM ONMCAHHOW OKOJIO TPEYrOJBHHMKA OKPYXHOCTH, YMETh
HaxoauTh e€ 1eHtp. [lomb3oBaThest akTamMu O TOM, YTO OHMCCEKTPUCHI

6.12 VIJIOB TPEYrojbHUKA IEPECEKaroTCs B OJHOM TOYKEe, U O TOM, YTO
CepeIUHHBIC TIEPIICHIUKYISPBHI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOU TOYKE
BrnaneTs moHSATHEM KacaTeIbHOM K OKPYXHOCTH, IOJIb30BAaThCS TEOPEMOH O
6.13 NEPIEHANKYIIIPHOCTH KacaTeIbHOH M pajguyca, MPOBEAEHHOTO K TOYKE
KacaHus
6.14 [Tonb30BaTbcss ~ MPOCTEUIIUMU  TEOMETPHUUYECKMMH  HEpaBEHCTBaMH,
' MOHUMATb UX MPAKTUYECKUN CMBICI
6.15 [IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MMOCTPOCHHS C OMOIIBIO ITUPKYJIIS
' U JIMHEWKH
8 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTara
6 ['eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJLHUKOB, WX 3JEMCHTEHI,
' MOJIb30BATHCS UX CBOMCTBAMU MPHU PEIICHUU T€OMETPUUECKHX 33129
62 [TpuMeHSITh CBOMCTBA TOYKH TIEPECEUYCHUS MEIHAH TPEyroJibHUKa (IeHTpa
' Macc) B peLIEHHH 3a1a4
Brnanets moHsaTHEM cpenHel TUHUM TPEYTOJIbHUKA U Tpareluu, IPUMEHSITh
6.3 WX CBOIWCTBa TMpH pEUICHHH TreoMeTpudecknx 3anad. [lomp3oBaThes
’ Teopemoii Dajeca ¥ TEOPEMO 0 TPOMOPIIMOHATBEHBIX OTPE3KaX, IPUMEHSATh
WX JUTSI pEIICHUS TPAKTUICCKUX 3319
6.4 [IpumensTb  mpu3HAaKW  TOA00MS  TPEYroJbHUKOB B PELICHUU
’ TeOMETPUUYECKUX 3a/1a4
[Tonb3oBatbes Teopemoit [ludaropa nns pemeHuss reoMeTpUYECKHX U
6.5 mpakTHIecKux 3aaad. CTPOUTh MaTEeMaTHYECKYI0 MOJCIb B MPAKTHICCKUX
' 3ajjadax, CaMOCTOSITENIFHO JeNaTh YepTEK M HAXOIUTHh COOTBETCTBYIOIIUE
JUTHHBI
Brnanetp mMOHATHSMH cHHYca, KOCHHYCAa M TaHTEHCa OCTPOTO yria
6.6 MPSIMOYTOJIBHOTO TPEYrojibHUKA. [l0h30BaThCS ITUMH TOHITHIMH IS
peIIeHUS TPAKTHICCKHUX 3a1a4
6.7 BoraucnsaTs (pa3nuyHbiMU crioco0amMu) TUIOMIAb TPEYTOIbHUKA U TUIOIIA TN

MHOTOYTOJIbHBIX (pUryp (MoJyib3yscCh, /i€ HEOOXOAUMO, KAIbKYISTOPOM).




IIpuMeHATH OTy4YEHHBIE YMEHUS B IIPAKTUYECKUX 3aa4ax

6.8

6.9

Bnagers NOHATHSAMM BIHMCAaHHOTO W LEHTPAJIBbHOIO YIUIA, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaxX, yrjaXx MEXAy XOpAaMH (CEKYIIMMHU) U yriie
MEXy KacaTeJIbHOW M XOpJOM NPU PEILICHUHU N'€OMETPUUECKHUX 3a1a4

BJ'IaI[eTB IIOHATUCM OIIMCAHHOI'O LIeTpréXYI"O.]'IhHI/II(El, IIPUMCEHATH CBOMCTBaA
OIMKMCAHHOT O tleTIJIpéXyl"OJ'H:HI/IKa IIpu pCUICHUH 3aaa4

6.10

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[TpuMeHsITh MMOyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHUECKUE
MOJIENIM JUI 3a/la4 PEAJbHOW JKU3HU W TPOBOJIUTH COOTBETCTBYIOIIUE
BBIYUCIICHUSI C TIPUMEHEHUEM IOJ00USN TPUTOHOMETPUH (TIOJB3YSCh, TIE
HE0O0XOMMO, KAIBKYJIATOPOM )

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPHIX YIJIOB, HAXOAWUTh C UX
MOMOILBIO  PA3JIMYHBIE  3JIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYroJIbHUKA
(«pelieHue TPAMOYTOJIBHBIX TPEYTONBHUKOBY). Haxomuth (C MOMOIIBIO
KaJbKYJIATOPA) AJIUHBI U YTJIbI 711 HETaOJMYHBIX 3HAUYCHUIN

6.2

[Tonb3oBaTbcs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKJIECTBOM Ul HAXO0XKJACHUS COOTHOLIEHUN MEXIY
TPUTOHOMETPUYECKUMHU BEITMYMHAMHU

6.3

Hcnonbs30BaTh TEOpEMBI CHUHYCOB W KOCHHYCOB JUISI HAXOXKIACHUS
pa3IMYHBIX D3JIEMEHTOB TPEYrojbHUKA («pElIeHUuEe TPEeYroIbHUKOBY),
IIPUMEHSATH UX IIPU PELICHUU T€OMETPUYECKUX 3aa4

6.4

Bnaners mnoHsTHsMH  mpeoOpa3oBaHUs  MOJOOMS, COOTBETCTBEHHBIX
neMeHTOoB ToA00HBIX Quryp. Ilomp3oBaThcs CBOMCTBAMHU  MOJ00OUS
MIPOU3BOJBHBIX (UTYp, YMETh BBIYUCIATH JUIMHBI W HAXOAWThb YIJbl Y
1no100HbIX (puryp. IIpumMeHsATs CBOMCTBA 110100MS B IPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH PUMEPHI MOAOOHBIX GUTYP B OKPYXKAIOIIEM MUPE

6.5

6.6

6.7

[lonb30oBaTbcst TeopeMaMu O MPOU3ZBEIACHUM  OTPE3KOB  XOpHA, O
MIPOM3BEIEHNU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHON

[Tonp30BaTbcsi BEKTOpaMM, OHUMATh UX I€OMETPUYECKUN M (PU3MUECKU
CMBICJI, IPUMEHATh UX B PEIICHUH I'€OMETPUYECKUX U (U3NYECKUX 33a/]a4.
ITpuMeHsTh CKaJIsipHOE MPOU3BEAECHUE BEKTOPOB Ul HaXOXKJIEHUS JJIUH U
yTJI0B

Ilonp30BaThCd METOIOM KOOpAWHAT Ha IINIOCKOCTHU, IPUMCHATH €ro B
pPCICHUU TCOMETPUUCCKUX U ITPAKTUYCCKUX 3a1a41




6.8

Brnagers MOHATHUSMU MPABIIBHOTO MHOTOYTOJBHUKA, UTHHBI OKPYKHOCTH,
JUIMHBI YT OKPY)KHOCTH W PaJMAaHHON Mepbl yria, yMEThb BBIYHCIATH
wiomaab Kpyra v ero uacred. IIpuMeHsT, NOJTyYyeHHBIE YMEHHUS B
MPAKTUYECKUX 3a7a4ax

6.9

HaxonuTh ocM WM LEHTPHl CHMMETPUU (PUTYp, TPUMEHSTH JBHKCHHS
IJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[IpuMeHsTh MONy4YeHHbIE 3HAHHS HA MPAKTHUKE — CTPOUTh MaTeMaTHYeCKue
MOJENU MJIg 3a/lad peajbHOM >KM3HUM U TPOBOJUTH COOTBETCTBYIOIIHE
BBIUMCJICHHSI C MPUMEHEHHEM IOA00HMSIH TPUTOHOMETPUYCCKHX (YHKIUI
(MoNB3yACh, i€ HEOOXOIUMO, KaTbKYISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauvaneubie nonsitusi reomerpun. Touka, mpsMasi, OTpE30K, Jyd. YToid. Bumsl
6.1 yrioB. BeprukanbHble U CcMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYyrojpHUK. [TapamiensHoCTh U NEPIEHUKYISIPHOCTD IPSIMBIX
6.2 Cummetpuunbie ¢urypbl. OCHOBHBIE CBOMCTBAa OCeBOM cumMmeTpuu. [Ipumepsr
' CUMMETPHUH B OKPYKAIOILEM MUPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JIMHEHKU. TpeyroiabHuk. Beicora,
' Me/raHa, OMcceKTpHca, MX CBOMCTBA
6.4 PaBHOOe1peHHBIIN U PAaBHOCTOPOHHMM  TPEYrOJIbHUKH. HepaseHnctBo
' TPEYroJbHUKA
6.5 CBoiicTBa M NIpU3HAKU PAaBHOOEIPEHHOIO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CpolicTBa M NpPHU3HAKU MapaJjIeNbHbIX NpsAMbIX. CymMMma yIjioB TpEyrojibHUKA.
' BHemnue yriel TpeyrojabHuKa
[IpssmoyronbHblii  TpeyroapHUK.  CBOHCTBO ~ MeAMAaHbl  MPSMOYTOJBHOTO
6.7 TpEyroJibHUKA,  IPOBEACHHOW K  rumoreHy3e. lIpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYrobHBIN TPEYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOW, TeopemMa o OojblleM yrie M OoyblIed CTOPOHE TPEeYroJbHUKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe Mecto Touek. bruccekTpuca yria u cepeIMHHBIN EPIEHANKYIISIP
' K OTPE3Ky KaK T€OMETPUUYECKUE MECTA TOUEK
6.10 OKpyXHOCTh M KPYT, XOpAa ¥ AUAMETpP, UX CBOMCTBA. B3anMHOe pacmoyioxeHue
' OKPYKHOCTH M npsimMoii. KacaTenbHas U cexymasi K OKpyKHOCTH
6.11 OKpyXHOCTb, BIHMCAaHHas B Yrojia. BrucaHHas u oInucaHHas OKPYKHOCTU
’ TPEYTOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomeTpus
6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOICTBA




Tpaneuusi, paBHOOOKasi Tpameuus, €€ CBOMCTBa M mNpu3Haku. lIpsMoyronbHas

6.3
Tpanenus
6.4 Meron yaBoenuss Mmenuasnsl. LlenTpanbHas cumMmerpus. Teopema Paneca u
’ TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LlenTp Macc TpeyronbHuKa
6.6 [TomoGue TpeyroabHUKOB, KO3 ¢dumument mnoxodbus. IlpusHakum mnoa00MSA
’ TpeyroabHUKOB. [IpuMeHeHne noJo0us Py peIeHNH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl 114 IIIOLIAANA TPEYTOIbHIKA, apajienorpaMmma, pomoa u Tpanenuu
6.8 CaoiicTBa momazaei reometpudeckux puryp. OTHOIICHHE IUIOMAACH 0I00HBIX
' duryp
6.9 Beruucnenue miomaned TpPEeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemeHun
' MPAKTUYECKHX 3a7a4
CuHyc, KOCHMHYC, TaHI€HC OCTPOrO YIJla HpSIMOYTOJbHOIO TPEyroJibHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (YHKIIMU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpaJIbHBIE YIJIbl, YTOJI MEXAY KacaTeJbHOM M XOpJIOH. YTJibl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Bnucannblie 1 onucaHHbIE YETBIPEXYTOIbHUKH
6.14 B3anmHoe pacmonoxxenue AByX OokpyxHOcTed. Kacanme okpyxHocteid. O0mue
' KacaTelbHbIE K ABYM OKPYKHOCTSM
9 KIIACC
Kona IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJeCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenune TpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemieHue
’ IIPAKTUYECKHX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue momoous. [logobre COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema 0 IpPOU3BENEHUU OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIEHUH OTPE3KOB
’ CEeKYILHX, TeOpeMa 0 KBaJpaTe KacaTeJIbHOM
BexTtop, nnuHa (MOAYnb) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
6.5 HaIpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
’ omnepanuuu HajJ BekTopamH. PasiiokeHne BeKkTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunarer BekTopa. CkajsipHOE MpOU3BEIEHHWE BEKTOPOB, MPUMEHEHHUE s




HaxXOXXIACHUA OJIMH U YIJIOB

JlekapTOBbl KOOpPAMHATHI HA IUIOCKOCTU. YPAaBHEHHS TPAMOM M OKPYKHOCTH B

6.7 KOOPAMHATAX, INEPECECUYECHHUE OKPYNKHOCTEH M MpsAMBIX. METOJH KOOpPAMHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnnHa okpyxHoctu. ['pagycHas v paguaHHas Mepa yria, BBIUMCIEHHE JUIMH AYT
’ OKPY)KHOCTEH
6.10 [Imomaae kpyra, CEKTOpa, CErMEHTa
6.11 JIBuKeHHsI TUIOCKOCTM W BHYTPEHHHE CcuUMMeTpud Quryp (dIeMeHTapHbIC

npeacrasienus). [lapamiensueiii neperoc. [ToBopot




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

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOYKECTBO, IIOJIMHOKECTBO, ONEPALUU
HaJl MHOXKECTBAMHU; YMEHUE ONEePUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MPEACTAaBIEHWE MHOXKECTB JUIsl OINHCAaHUS pealbHBIX
IPOIIECCOB U SBJICHUH, P PEILICHUH 33]a4 U3 APYTHX YUEOHBIX MTPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aAKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HUCTHUHHBIC u JIOXXHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLBI MW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMmenue OIICpHUPOBATHL IIOHATUAMU: HATYpaJIbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETUMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JIEIUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOb,
CTaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apu@MeTHUYeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjiaMy, CpaBHHUBATL W YyHOpAAOYHMBATH 4YMUCIIA, MPEACTABJIATL YMUCIIa Ha
KOOPIMHATHOW IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe OmnepupoBaTh IOHATUSAMM: CTEIEHb C LENbIM II0Ka3aTeleM,
apudMeTHUeCKUil KBaApaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTemeHH OoJblie
€IVHHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo Qopmysam, MpeoOpa3oBaHMs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMU,
pa3I0KEHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI H Pa3HOCTH

YMeHne OonepupoBaTh MOHATHSAMHU: YHCIOBOE DPABEHCTBO, YPABHEHHUE C
OJIHOW TEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHON;
YMEHHME pellaTh JIMHEHHblE W KBaJpaTHblE ypaBHEHUs, JApoOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JTUHEUHBIX
ypaBHEHHMI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEelIeHUH 3a1ad U3 JIPYruX MPEeIMETOB M IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPJAUHATHYIO INPSMYIO U KOOPAUHATHYIO IUIOCKOCTBH IS
M300pakeHUsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKUHH, HYIA
(GyHKIMU, TPOMEXYTKHM 3HAKOIMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHMS, HamOoNbIlee W HAaWMEHbIee 3HAa4YeHHs] (YHKIMH; yMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsSMas MPOMOPIHOHAIBHOCTh, JIMHEWHAs
byHkuus, KBaapaTHuHas (QYHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboja, runep0oia; yMeHHEe CTPOUTh Tpaduiky QyHKIUH, UCIIONB30BaTh
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIIEIOBATEILHOCTD, apu(pMeTryecKas
U TeOMEeTpUYEecKass MPOrpecCMd; YyMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JPYIHX YYEOHBIX MPEIMETOB M PEaTbHOM
KU3HU

VYMeHue pemars 3a1a4i pa3HbIX TUIOB (B TOM YMCIIE€ HA IPOLEHTHI, 10U U
4acTH, JABMXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAJIOTH, 3aJaud M3 00JacTH YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4M, HCCIECNOBATh IIOJYYCHHOE PEUICHHE U
OLICHUBATh MIPaBAOI0100HOCTb MOJTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, Mpsmast, JIyd,
JOMaHasi, Yrojl, MHOTOYTOJIbHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PABHOCTOPOHHHIA TPEYTOJILHUKH, MPSIMOYTOJIbHBIA TPEYroJIbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPaT, TPANCIH; OKPYKHOCTH,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHUE
pewiath 3a7a4yd, B TOM YHUCIIE U3 MOBCETHEBHOM KM3HHU, Ha HAXOXKJICHHE
reOMETPUUYECKUX BEIMYMH C NPUMEHEHHEM HM3y4YeHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh HOHSTHUSMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, yroOJI
MEXy MPSIMBIMH, NEPIEHANKYIISIP, HAKIIOHHAs, POEKIHs, mojodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUsS OTHOCUTENBHO TOYKH MU MPSIMOIi;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
NapaJuIeIbHOCTD U NIEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne ornepupoBaTh MOHATHUSMU: JIJIMHA, PACCTOSHUE, YTroji (BeIMYMHA
yrila, CHHYC U KOCUHYC yTila TPEeYrojbHHUKA), IUIOAAb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIBI IEpUMETPA U TUIOIIAIA MHOTOYTOJIbHUKOB, JITHHBI OKPYKHOCTH U
wiomaau Kpyra, oObeMa MpPSIMOYTOJBHOTO TMapajulesienuiea; yMeHHe
MPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroysbHUKa, Teopemy [ludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIaAeH

YMenue I/I306pa)KaTB IIJIOCKHEC (I)I/Il“ypbl n nx KOM6I/IHaI_II/II/I,
MNPOCTPAHCTBCHHLIC (bI/Il“prI OT PpPyKH, C 1TOMOUIBIO I{CpTé)KHI:IX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIbHOMY
OITMCAaHHIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOP/AMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpa Ha
YHUCJIO, CKAJIIpPHOE MPOU3BEICHUE BEKTOPOB; YMEHHUE HCIOJIb30BaATh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX yYEOHBIX MPEAMETOB U peaibHON KU3HU
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Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIUIIBI, CpeTHee apuPMETHUECKOE, MeaHa, HauOOJbIIee U HAUMEHbBIIIee
3HAUeHMs,  pa3Max  4YHCIOBOro  HaOopa;,  yMeHHE  H3BIICKATh,
MHTEPIPETHPOBATH U MPEoOpPa3OBbIBaTh WHPOPMALINIO, TIPEACTABICHHYIO B
TaONMIIAX ¥ Ha JUarpaMmmax, OTPaKAroI[yl0 CBOWCTBA M XapaKTEPUCTUKH
peaNbHBIX TPOLIECCOB W SBJICHHUI; YMCHHE pPAaCIO3HABaTh HM3MEHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dallHBIA ONBIT  (CIay4yailHbIN
OKCIIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CJIy4alfHOr'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUTh  BEPOSITHOCTUM  CIy4yallHbIX  COOBITUH B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajaud
METOZIOM OpPraHHW30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IIpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
SBJICHUM, MMOHUMATh POJIb IMPAKTHUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXAaloIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IIOHSTHUEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSX
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YMeHue BbIOMpaTh NOIXOASAIINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3aauu,
IIPUBOAUTH NPHUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE H
JKU3HHM, PACIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MAaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOM UCTOPUU




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nenble uncia. [Ipu3Haku AeIMMOCTH HEbIX YHCEel
12 OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI, OECKOHEYHBIE MEPHOAMYECKHE
npobu
1.3 PanyonaneHele yncna. ApupmeTnyeckue onepanuy ¢ palioHaIbHbIMU YHUCIIaMU
1.4 JeiicTBuTenpHbIC Yncia. ApupMETHIECKHE ONEPALiU C JEHCTBUTEILHBIMU YHCIaAMHU
L5 HpI/I6J'II/I}KéI-iHBIC BBIUNCJICHHS, ITPaBUJIa OKPYIJICHUS, IIPUKKUJIKA U OLICHKA pe3yJIbTaTra
BBIUNCIICHUN
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
’9 Crenens ¢ nenslM nokasaresneM. CTeleHb ¢ pallMOHAIBHBIM MOKa3aTeseM. CBoicTBa
' CTEIEeHH
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmerndecknii KOpeHb HaTypaibHO# creneHu. [leiictBus ¢ apudmerndaeckumu
' KOPHSIMU HaTypaJbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n npoOHO-palioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH ypaBHEHUI
39 Hensle u apoOHO-panMoHanbHblE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UucnoBsle nOCIe10BaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEA0BATENILHOCTEH
4.2 Apudmernueckast 1 reoMmeTpuueckas nporpeccuu. opmyina cia0XKHBIX IPOIIEHTOB
5 DyHKIMH
@yHK1M, crocoObl 3aganus GyHkuuu. I'papuk ¢pyHkuu. O6nacTe onpeneaeHus u
51 MHOeCTBO 3HaueHui QyHkunu. Hynu ¢ynkunun. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [IpomMexyTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MHUHHMYMBI (YHKIHU.
Haubounbiiee u HanMeHblee 3HaUeHUE (PYHKIIMU Ha TPOMEXYTKE
6 KoopanHatsl Ha IpsIMON U IIIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyroibHUK




7.3 MHOroyrojasH1uKu
7.4 OKpY>XHOCTb U KPYT
7.5 N3mepenune reoMeTpuyecKux BEITUYUH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposTHOCTB U CTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
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