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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JEJIOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHH ¥ B3aMMHOE PpACMOJIOKEHUE, OMUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHusi TeOMEeTpUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCcykJeHuss «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[{enpio M3ydeHUs TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK HMHCTPYMEHTa
P PEIICHUHM KaK MaTeMaTHYECKUX, TaK U MPAKTHYCCKUX 3a/1ad, BCTPEUAIOIINXCS
B peanbHOM xu3HM. OOyyaromuiics JODKEH  HAy4dduTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTUYECKOTO XapakTepa OOYYarOIIUICS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJICKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Y4eOHOr0 Kypca YrIyOJaEHHOTO U3YyUYCHHUS TEOMETPHH COCTOUT
B TOM, YTO OOy4Yaromyecs: He MMPOCTO 3HAKOMSITCS C ONPEeCIEHHBIMU MOHATUIMU, a
YBEPEHHO OBIaieBal0T UMH. CyIIeCTBYIOIUME TEMbI MPOTpaMMbl 0a30BOr0 Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIIME MM YBEPEHHO IMPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a Tak)Ke TIOJIb30BATHCS IONYYCHHBIMH 3HAHUSAMH TIPU PEHICHUH TPAKTHYCCKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOn&HHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
cogepxkanusi: «Hauama  reomerpum», «TpeyronpHukn», «OKpPYKHOCTHY,
«YeTtbipéxyronbHukn», «Ilogobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

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



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOe pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBeHctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILEM MHPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
IIPU3HAKK NapajuleNbHbIX NpsMbIX. CyMMa yriioB TpEyrojabHUKA. BHemHue yrisl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAMAHbI NPSIMOYTOJIBHOTO TPEYTOJbHHUKA, TPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacmoioKEHUE OKPYKHOCTH U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yrou. [Ipocreiiimme mocTpoeHUs ¢ MOMOIUBIO LIUPKYJIS U TMHENKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpu4ecKuX MECT TOUEK IIPH PELICHUH T€OMETPUYECKUX 3a4au.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3a/1a4M HA IOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKU

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

CpenHsas nuHUSL TPEyrojJbHUKAa. METOoJ yABOEHUS MEAUaHbl TPEYrOJbHUKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

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

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Tonqobue TpeyrodbHUKOB, Kod(ddunueHnt mnomodus. I[lpusnaku momoous
TPEyroJbHUKOB. IIprMeHeHue nomo0usi THpU PELICHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tousatne o rmmromaau. CBoWMCTBa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMyIbl s IO TPEYTOJIbHUKA, IMapajuieiorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIx ¢puryp. OTHOIIEHHE IOMIAAEH TPEYTOJILHUKOB.

Teopema IIudgaropa

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

JIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJbHOIO
TpeyroibHuKa. TpuroHomerpuueckue ¢ynkiun yrmoB B 30°, 45° u 60°.
[IponopuiiOHANIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



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

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanredic yriaoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE  TOkaecTBOo.  Popmynbl  mnpuBelneHus.  PemeHue
TPEYTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAAW  TPEYrOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHHHM OTPE3KOB CEKYIIMX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reoMETPHYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIeOMETPUYECKH cMbIca. [lapamiensHOCTs M MEPHNEHAUKYISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHoOCcTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW W
OpsMBIX B KoopauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTH. ClOXEHUWE M BBIYMTAHWE BEKTOPOB — IpaBUiIa
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa HA YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBbIX KoopJauHaTaX. JHMCTpUOYTUBHOCTb CKAJPHOIO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



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

JIIMHA OKPYKHOCTH M IUIOLIAAb Kpyra

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

JIBMKeHUsI TUIOCKOCTH

IlenTpanpHas cummertpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBag cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJE, >KMBOIMCH, CKYJIBOType, apxuTekrype. Kommosunuum
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yabTaTbl OCBOCHMS IPOrpaMMbl 110 MaTEMaTHKE
XapaKTEepU3YyIOTCS B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

NPOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MaTeMaTUK{, LEHHOCTHBIM  OTHOUIEHWEM K  JOCTWIKEHHUSIM  POCCHUMCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJIbI, K HCIIOJIb30BAaHUIO JTHX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S13aHHOCTEN IrpaklaHWHA U peau3alii ero
npaB, MpPEICTaBICHHMEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHUH, IpOLEAYyp I'pa)kAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)>KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IETEILHOCTH YYEHOTO;

3) TPYyA0BOIr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7a4
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEMHON NpodeccruoHaIbHOM



NEATETLHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOSHUEM WHIUBUTYATBHON TPACKTOPUH 00Pa30BaHUS U KU3HCHHBIX TIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKNX OOBEKTOB, 3ajad, PEIICHUH, PACCYXKICHUH, YMEHHIO BHIICThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEe HAYYHOTO MO3HAHMS:

OpUEHTallMed B JEATEILHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YeNIOBEKA, MPUPOJIbI U
oOmecTBa, MOHMMAHMEM MAaTEMAaTHYECKOW HAyKHM Kak cdepbl dYeloBEYECKOM
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI PAa3BUTHS ITUBHIIU3ALIUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MaTeMaTUYeCKOW KYJIbTYypOH Kak CpPeiCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIHCKOMN NIEITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIarOnoJIyYnsi:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pOBbsl, BEIECHMUSI  3J0pOBOro  o0pa3a JKU3HU  (370pOBOE  TUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PEePIIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OLIMOKY U TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OpHEHTallMel Ha TPUMEHEHUE MaTeMaTHYECKUX 3HAHUU I PEIICHUS 3a7ad
B 00JIACTH COXPaHHOCTH OKPYKAIOIIEH Ccpejbl, IUIAaHUPOBAHUS TMOCTYNKOB H
OIICHKM HMX BO3MOXHBIX TMOCIEACTBUM MJI OKpPYXaIoIIeH Ccpeabl, OCO3ZHAHUEM
1J100aJIBbHOTO XapaKkTepa SKOJOTMYECKUX MPoOJIeM U IMyTel UX pelIeHus;

8) ajanTanuM K M3MEHANIUMCS YCJIOBHAM CONMAIBHOM M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIeSITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKA U KOMIIETCHIIMH U3 OIbITA IPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HAHWM, (HOPMYITUPOBATH WJIEH,
MOHATHUSI, TUTIOTE3bI 00 0OBEKTAX U SIBIICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIONUHA KOHTPMEDP, KOPPEKTUPOBATH



NPUHUMAaeMble pEIIeHUusT U ACUCTBUSA, (POPMYIUPOBATh M OLICHUBATh PUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare oCBOCHHsI TpOTpaMMBI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pa3oBanus y o0ydaronierocss OyayT copMUpOBaHbBl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHUEM YHHUBEPCATHHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATBLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jiornyeckue eiicTBUA:

BBISBJISITh M XapaKTE€pPU30BATh CYIIECTBEHHbIE MNPH3HAKK MaTEMaTHYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIMpoBaTh U  NPEOOpPa3OBBIBaTh  CYXKICHHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIL;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3OupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHUUN (TMpsSMbIE U OT
MPOTUBHOI0), TPOBOAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMAaTHUYECKHX
(aKkTOB, BBICTpauMBaTh APTyMEHTAIINIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTU4YeCKOW WHIYKIIUU, OOOCHOBHIBATH COOCTBEHHBIC
paccyKIeHus;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUN HMHCTPYMEHT IO3HAHMS,
dbopMynaupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY 3KCIIEPUMEHT,
UCCJIEJOBAaHUE TIO0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTU4YeCKOTro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;



CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUSA, OKCIEPUMEHTa, OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunopmanmeii:

BBISIBJISITH  HEJAOCTATOYHOCTh M HM30BITOUYHOCTh HMH(POpPMAIUH, JAHHBIX,
HEOOXOAUMBIX JJIsl PEIICHUS 3a1a4H;

BBIOMpATh, aAHATU3UPOBATH, CUCTEMATU3UPOBATH U HUHTEPHPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABICHUS,

BbIOUpaTh (QopMy TpencTaBieHHs HWHGOpPMAMA U HWUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMi, HHOM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(OpPMAIUU MO KPUTEPUSIM, MPEIIOKEHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILLEHUs], SCHO, TOYHO, I'PAaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/auH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTAT;

B X0/ie 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pELICHMs, COINOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPENCTABIATh PE3YJIbTAThl PEIICHMS 3a/1a4y, SKCIIEPUMEHTa, UCCIEN0BaHus,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EHTAlUU U OCOOEHHOCTEN ayUTOpHUU;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl MpU pEIIEHWH YYEOHBIX MaTEeMaTUYECKUMX 3aJad, NPUHUMATh LEJb
COBMECTHOH JesTEeNbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHON paboThl,
pacnpenenatb BUAbl paboT, I0roBapuBaThCs, 00CYXJaTh MPOLECC U pe3ysbTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B IPyNmnoBbIX (opMax paldoThl (00CyXaeHusl, 0OMEH MHEHUH,
«MO3TOBBbIE INTYPMBD» W HHBIE); BBIIOJHATH CBOIO YacTh pabOTBl |
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO pe3yjibTaTa M KayecTBO CBOETO BKJaJa B OOIMIMNA pe3ynbTar o
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

BBISIBIIATH TPOOJIEMBI 11 PEIICHUS B JKM3HEHHBIX M yUE€OHBIX CHUTYaIlUsX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS PEUICHUN (MHIUBUIYaTIbHOE,
IPYIIIIOBOEC);

CaMOCTOATENILHO COCTaBJATh IUIAH, aJTOPUTM peHIeHUs 3ajaud (UJId €ero
4acTh), BBIOMpaATh CHOCOO pEIMICHUS ¢ YYETOM HMEIOIIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHnit ¢ ydéToM HOBOM MH(pOopMaIiu.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKHU, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1aui, CAMOMOTHBAIIMH U PeIIeKCUH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 33J]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH IOCTABJIECHHON LENH U
YCJIOBUSIM, OOBSICHSITh IPUYMHBI JOCTYXKEHUS WM HEJIOCTUKEHUS 11eJIh, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh SMOILIMHU TPU H3YYCHHUH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3a]a4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiy 00y4yeHus B 7 kiaacce 00ydarOIMiics NOTYyYUT CIEAYIOIINE TPEAMETHBIE
PE3YIBTaTHI:

Pacno3HaBaTh M3yu€HHbIE TE€OMETPUYECKHE (QUIYpbI, ONpEeNeisITh HX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb TI'e€OMETpUUYecKHe (QUTYpbl, BBITOJIHATH
YEpPTEXKU MO YCIOBUIO 3anaud. M3mepsATh JIMHEHWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemrats 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYHH YTJIOB.

JlenaTp MPUKUAKY M OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH IPEIMETOB B
pealibHOM KHU3HU, Pa3MEpPOB MNPUPOIHBIX O00BEKTOB. PasnuuaTrh pasmepsl 3TUX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
PU3HAKU ¥ CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJbHUKOB MIPH PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKACHUSA C MCIIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaTbCAd MpPU3HAKAMH PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIHWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MPAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PELICHUN I€OMETPUYECKUX 3aa4.



OmnpenensTs napajiebHOCTh MPSMBIX C TOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT
c HUMH cekyuias. OnpenensaTh napauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemars 3aaun Ha kieTdaroil Oymare.

[TpoBOANTH BBIUMCIECHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
YIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NIpU
IIEPECECUCHNH JBYX MapaJUICJIbHBIX MPSAMBIX CeKyulled. Pemate npaxkTudeckue
3a/1ayy Ha HaXO0XJCHUE YIJIOB.

Bnanets monsituem reomerpuyeckoro mecra touek (I'MT). Ompenensith
OHMCCEKTPHUCY yIJla U CEPEAUHHBIN NEPIEHINKYISAP K OTPE3KY KaK T€OMETPUYECKHE
Mecta Touek. [lonb3oBaTecsa noHATHEM reoMeTpruueckoro Mecra Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUHN U IIPU PELLICHUH 3a/1a4.

@opMyIUpOBaTh OINpPENEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JHUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIQJIETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IPUMEHATH
OTU CBOWCTBA IIPH PEIICHUU 33/1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaXOAUTh €€ LeHTp. JloKa3bIBaTh U HUCIOJIb30BaTh (PAKTHI O TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYIrOJIbHUKA IEPECEKAIOTCA B OJHOW TOYKE, U O TOM, UTO CEpPEAMHHBIC
NEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

Bianets noHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
IIEPIICHIUKYJIAPHOCTA KAacaTeIbHON U paauyca, IIPOBEIAEHHOIO K TOYKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IPUMEHSATH ITO B PELLIEHUU T€OMETPUUECKUX 3a1a4.

Jloka3piBaTh W TNPUMEHATH MPOCTEUINNE TIE€OMETPUYECKHE HEPABEHCTBA,
MTOHUMATh UX NMPAKTUYECKUN CMBICII.

IIpoBOANTE OCHOBHBIE N'€OMETPUUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

K «koniy oOyuenus B 8 kJjacce oOydaromuidcss TOJMYYUT CJICAYIOIINE
MPEIMETHBIC PE3YJIbTATHI:

Pacrio3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MIOJIB30BATHCS MX CBOWCTBAMH TPH PEIICHWH T€OMETPUUYECKHUX 3amad. Pasmmuarth
MIPU3HAKU M CBOWCTBA IMapajuiejiorpaMma, pomMOa B MpsSMOYTOJIbHUKA, JTOKA3bIBaTh
WX W YBEPEHHO MPUMEHSTH MPU PEIICHUH TEOMETPUUECKHUX 3a/1a4.

Hcronp30BaTh CBOMCTBA TOUKM TMEPECEUEHUs MEANAaH TPEYroJIbHUKA (IIEHTpa
Macc) B pEILICHUH 3a]1a4.

BraneTs moHsATHEM CpeaHEH JTUHWUU TPEYTOJIbHWKA W TPAICIUH, PUMEHSTH
WX CBOWCTBA TPH PEIICHHWH TEOMETPUYECKUX 3amad. Vcmonap3oBaTh TeopeMmy



dasieca U TeOpeMy O NMPONOPLUUOHANBHBIX OTPE3KaX, NPUMEHITh UX IS PELICHUS
PaKTUYECKUX 3a/]a4.

Pacnio3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (UTYPHl W HUCHOJIB30BaTh UX
CBOMCTBA IIPU PELICHUH 3a7a4.

Brnanerp moHATHAMH TOA00MS TPEYroiabHUKOB, Kod(duiueHta moaodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYTOJIHHUKOB. MIMETh MpencTaBiIeHHE O
npeobpazoBaHnu moao0us U o moAoOHbIX ¢urypax. [lomp3oBaThCcs mpU3HAKaMU
1no/100Us TPEYroJIbHUKOB MpU PELIEHUH NeoOMEeTpUYecKuX 3aaad. [lokaspiBaTh U
IIPUMEHATH OTHOLIECHHS IPONIOPLMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTrOJIbHUKAX.
[TpumeHsTh O100ME B IPAKTUUECKUX 33Ja4aX.

BpIBOIUT, W WCHONB30BaTh MpOCTeHImme (GOpMyNIbl Uil TUTOMIAIH
TPEYTOJbHUKA, MapajuiesiorpaMma, pomOa 1 Tpaneuu. Beraucisate (pa3indyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYTOJbHBIX (UTYD
(monb3ysich, TA€ HEOOXOAWMO, KaJbKYJISATOPOM). 3HATh OTHOIIEHUE ILIOIIAEH
NOJO0OHBIX (PUTYp M NPUMEHATH NMPU pelieHuu 3anad. [IpuMeHsATh MoJydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete MOHSATHEM BIMCAHHOTO W LEHTPAJIBHOIO YIUIA, YIVIa MEXIY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEJIN JUIS 3a/1a4 PEANbHOW JKU3HU U MPOBOAUTH COOTBETCTBYIOIIHNE BBIYUCICHUS
C NPUMEHEHUEM TMOA0OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHIily 00y4yeHus B 9 kiacce o0ydaromuiics MOTYyYUT CIAEAYIOLINE TPEAMETHbBIE
pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIMHU OCTPBIX YIJIOB, YMETh HAXOAUTH C MX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISTOPA) ITUHbI
Y YTIJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs (popMysiaMH MPUBENCHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXJIEHHSI COOTHOLIEHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, NPUMEHATH MX IS
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IpU PEIICHUHM TEeOMETPUYECKHX 3aaad. [IpuMeHsATh MoNydeHHblE 3HaHUS TNpU
pELIEHNH MPAaKTUYECKUX 3a/1a4.



[IprMEHATh TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE TUIOIIAN, BBIBOINUTD
U BIQJCTh TPUTOHOMETPUYECKHUMH (opMylaMu ISl IUIOMIA[M TPEYroJbHUKA,
napasuiesorpaMma, pom0a, Tparneuuu, BEIBOJUTh U IPUMEHATh Gpopmyny ['epona u
(bopMyiTy JUIsl IITOIIAIHN BBITYKJIOIO YETHIPEXYTOJIbHUKA.

MMeTp 1mpeacTaBleHHME O TOMOTETHH, MPHUMEHATh B MPAKTUYECKUX
CUTyalUsX.

Hcnonp3oBaTh Teopembl UeBbl 1 MeHenas npy peleHny 3a1ay.

Hcronb30BaTh TEOPEMBI O BIHMCAHHBIX YyIJIAX, yriax MeEXIy XOpAaMmH
(CeKyLIMMM) U yTiie MEXKIy KacaTeabHOU U XOPI0M NMpHU pEelIEHUH F€OMETPUUECKUX
3ama4. Jloka3plBaTh M IPUMEHATH TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOpI, O
IIPOU3BEICHUU OTPE3KOB CEKYIIMX, O KBaAPATE KaCaTCIbHOU.

Brnagete MoHATMEM KOOpPAMHAT HAa IUIOCKOCTH, padoTaTh C YpPaBHEHHEM
OpssMOM  Ha IUIOCKOCTH. Bragers mNOHATHSAMHM yriaoBoro Kosg¢uuueHTa u
CBOOO/IHOTO 4JI€HA, MOHUMAaTh HUX TEOMETPUYECKHH CMBICI U CBSI3b YIJIOBOTO
ko3 duieHTa ¢ BO3pacTaHHMEM M YObIBAHUEM JHMHEHHOW (QYHKIUU. YMETh
pemaTh METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MAPAJUIEIBHOCTBIO U
NEPIECHINKYJIAPHOCTBIO MPSAMBIX, MEPECEUCHUEM IMPSMBIX, HAXOXKICHUEM TOYEK
[IEPECEUCHHUS.

BeIBOIUTH M BIAAETh YpPAaBHEHUEM OKPYKHOCTHU. Mcmonp3oBaTh MeETOX
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUM OKPYKHOCTEM M NpsMbIX. Braners
dbopMmynamMu paccTOSHHS OT TOYKM JO MPSMOM, IUIOHNIAJAM MapajuiesiorpaMMa B
KOOpAMHATAX, UMETh MOHATHE 00 OpHUEHTUpPOBaHHOM momaau. lloap3oBaThcs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATb €ro IpU  pElIeHUHU
F€OMETPUYECKUX U IIPAKTUYECKUX 3anad. lIpumeHars Meron KxoopauHaTr B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Brnanerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YMCJIO, BIAJETh IPAaBUJIaAMU TPEYTOJbHHUKA U IapajljienorpaMma.
Biazerp NpakTUYECKUMU HHTEPIPETALUSAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMHU BEKTOpa. BnaaeTp ClnoXeHMEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpA Ha YUCJIO B KOOPIMHATAX.

Nwmets nmpencrasienue o 0asuce (Ha IIIOCKOCTH). PackiaapiBaTe BEKTOPHI 110
O0asucy. PackiagpiBaTh BEKTOpPbl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpuMEHATH IOIMydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NUECKUX 3a/1auaXx.

Bianerb MOHATHEM CKalIspPHOTO NPOM3BENCHUS BEKTOPOB, MOHMMATh €ro
F€OMETPUYECKUM CMBICII W YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JAUCTPUOYTHUBHOCTH CKAJISPHOTO MPOU3BEACHUS
U €ro CBA3b C NPOEUUpOBaHUEM. [IpUMEHATH CKaNspHOE NMPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YriaoB. Pemare reoMerpuyeckue 3aJayv ¢ MOMOIIBIO



CKaJISIpHOTO TIpou3BeeHus. Vcronp30BaTh CKAISIPHOE MPOU3BEICHNE BEKTOPOB B
anredpanvecknx U GU3NYECKUX 3a/1ayax.

BraneTs MOHATHSMH MPAaBUILHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI YT OKPYKHOCTH M PaIMaHHOW MEPHI yIiia, BEIYUCIATH MJIOMIAAb Kpyra U
ero vacreid. [lonumars cmbicn yucia 7. [IpuMEHSATh MOMydeHHBIE YMEHUS MPHU
pEIICHNM TPAKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKHUE CBENCHUS 00 W3MEpEHUU
JUTHHBI OKPY>KHOCTH | TUIOIIAIH KpyTa.

VimeTp mpencTaBiIeHHE O TMPeoOpa3oBaHWU TUJIOCKOCTH, O JBHIKCHHSX.
HaxoguTth ocH, NEHTPHl CHMMETPUH GUTYP, I[EHTPHl IOBOPOTA, HAXOIUThH
KOMIIO3UIIMH TMPOCTEHINX TpeoOpazoBaHuii. [IpuMeHSATh ABWKEHUS TIOCKOCTH
MIPY PEIICHUU TEOMETPUIECCKUX 3a1ad.

[IpuMeHsATh TOTyYeHHBIC 3HAHUS HAa TPAKTUKE — CTPOUTH MaTEMaTHUYECKUE
MOJICNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM TMOJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YACh, Te
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

DJIeKTPOHHbIE
(undposbie)
KosnuuyectBo 4yacos o0pa3oBaTe/ibHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne ni/m pecypcsl
MPOrpaMmbl
Beero KonTposbHbie
padoThbI
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA. 28 1
W3mepenne reoMeTpudecKix BEINIHH
2 TpeyronbHuKH 19 1
3 [TapannensHocTh. CyMMa yriioB 15 1
MHOTOYTOJIbHUKA
[TpsiMOoyToibHBIE TPEYTOJILHUKN
5) ['eomeTpuueckue HepaBEeHCTBA 1
OxpyxHOCTb. [ 'eoMeTpryeckue mecta
6 To4ek. ITocTpoeHus ¢ moMOIIBIO UPKYJIA 18 1
U JTUHEWKH
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




8 KVIACC

JJIeKTPOHHbIE
(undposbie)
KoumnuectBo yacos oOpa3oBaTejibHbIE
HaumeHoBaHue pa3aeioB U TeM
Ne ni/m pecypcbl
NMPOrpaMmblI
Beero KonTpoJabHble
padoThI
YeThIpEXyroabHUKU 22
[Tomobue 16
[Tnomans 16
Teopema [Tudaropa u Hauana 18 1
TPUTOHOMETPHUHU
VYTIIbI B 94eTBIPEXYTOLHUKH, CBSI3aHHBIE C 20 1
OKPYXHOCTBIO
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 10 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




9 KJIACC

DJIeKTPOHHbIE
(undposbie)
KosmuecTBo yacos o0pa3oBaTeIbHbI
HaumeHoBaHue pa3jiejioB U TeM
Ne ni/m e pecypchl
NMpoOrpamMmbl
K
Beero OHTPOJIbHBIE
padoThI
1 Pemenuie TpeyroibHIKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroxa koopAauHAT 10 1
4 BexTopsl 20 1
5 JUInHa OKPY>KHOCTH M IIJIOLIa/lb KpyTra 16 1
6 JIBYOKEHUS TITIOCKOCTH 10
7 [ToBTOpEHwUeE, 0606HI€HI:I€, 12 1
cHCTEeMaTH3aIus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




HOYPOYHOE IINTAHUPOBAHHUE

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

7 KIIACC
KosnuuyectBo yacos Aara wsyters
Nen/m  Tema ypoka
Beero KonTposabHubie
padoThbI
1 HcTopusi BOBHUKHOBEHUS M PA3BUTUSA 1
r€OMETpUU
5 Havanpubie moHsTHs reomerpuu. Touka, 1
npsiMasi, OTPE30K, JIyd
3 HavansHnelie nonsatus reometpun. Touxka, 1
npsimasi, OTpPe30K, JIy4
[TonsTre 06 akcrome, Teopeme,
4 JTIOKa3aTeNIbCTBE, OMPEICIICHUH, 1
CBOWCTBE, TPU3HAKE
B3anMHoe pacnonoxeHne To4eK Ha
5 npsiMoit. I3mMepenue quHbI OTpe3Ka, 1
pacCTOsTHUE MEXAY TOUKaMU
B3aumHoe pacrnonoxeHue Touek Ha
6 npsiMoit. I3mMepenue qinHbI OTpe3Ka, 1
pacCTOsTHUE MEXAY TOUKaMU
B3aumHoe pacrnonoxeHue Touek Ha
7 npsiMoii. MI3mMepenue miMHbI OTpe3Ka, 1

PaCCTOAHNUE MEXK Y TOUYKaMU




[TonynnockocTs 1 yroii. Busl yrios.

8 N3mepenue BenMYrH yIiioB

9 [TonynnockocTs 1 yroii. Buisl yrios.
N3mepenue Benu4rH yriioB

10 [TonymnockocTs u yroii. Bujsl yrios.
N3mepenne Benn4rH yIiioB
BeprukanbHbie 1 CMEXKHBIE YIIIBL.

11 [TapanyienpHble U EPHIEHIUKYISIPHBIE
psIMbIE
BeprukanbHbie 1 CMEXKHBIE YIIIBL.

12 [TapannensHble U IEPIICHIUKYISIPHBIC
MpsIMbIE
BeprukanbHble U CMEXKHBIE YIJIBL.

13 [TapannensHble U IEPIICHIUKYIISIPHBIC
MpsIMbIE
BeprukanbHble U CMEXKHBIE YIJIBL.

14 [TapannenbHble ¥ EPIIEHIUKYSPHBIE
MpsIMbIE
BeprukanbHbie U CMEXKHBIE YIITBL.

15 [TapannensHble ¥ NIEPHICHIUKYISPHBIE
psIMbIE

16 buccekrpuca yria

17 buccekrpuca yria

18 buccekrpuca yria

19 Jlomanas. Buapl nomasbix. [[nnHa
JIOMaHOU

20 Jlomanas. Buapl nomasbix. J{nnHa

JIOMaHOU




21

MuoroyronsHuku. [lepumerp
MHOIOyrojbHuKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

22

MuoroyronsHuku. [lepumerp
MHOTOYyroJbHHUKA. [TOHSITHE O BBINYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

23

24

25

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

MuoroyronsHuku. [lepumerp
MHOTOyrojbHuKa. [[oHATHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKaX

MmuoroyronsHuku. [lepumerp
MHOTrOyrojabHUKA. [TIOHSATHE O BBITYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

26

HNHCTpyMEHTHI 111 U3MEPEHUH U
ITOCTPOEHUH

27

28

29

HNHCTpyMEHTBI U1 U3BMEPEHUN U
ITOCTPOEHUH

KonrtponsHas pabora o Teme "Hauana
reomerpud. [Ipocreiiimme
reoMeTpruecKue (pUrypsl 1 UX cBOicTBa.
W3mepenue reomeTpudeckux Guryp"

Menunana, GucceKTpuca 1 BbICOTa
TPEYroJbHUKA

30

Menunana, GuCCeKTpHUca U BBICOTA
TPEyroJIbHUKA

31

PaBeHCTBO TpeyrojabsHUKOB




IIepBbIil U BTOpOM IPU3HAKYU PABEHCTBA

32 TPEYrOJIbHUKOB

33 IIepBbIil 1 BTOpOM IIPU3HAKYU PABEHCTBA
TPEYTrOJIbHUKOB

34 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

35 [IepBbIil 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

36 [IepBbIil 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTrOJIBHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOICTBa

38 PaBHOOeIpeHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

39 PaBHOOeIpeHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

40 [Tpu3Hak paBHOOEIPEHHOTO
TPEYroJIbHUKA

41 [TpusHak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

42 Tperuii npu3HaK paBeHCTBA
TPEYTrOJIbBHUKOB

43 Tperuii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tpertwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

45 @urypsl ¢ 0CEBO CUMMETPUEH.

[Ipumepbl cHMMETPHH B OKPY>KaIOLIEM




MUpE

Durypsl ¢ 0CEBOM CUMMETPHUEH.

46 [IpuMepsl CHMMETPUH B OKpYXKarOLIEM 1
MUpe

47 KontponsHas pabora no teme 1
"TpeyroabHUKH"

48 [MapannenbHOCTh TPSIMBIX 1

49 CBoiicTBa U IPU3HAKHU MapaUIEIbHBIX 1
MIPSIMBIX

50 CBoiicTBa U IPU3HAKYU MapaAJUIEIbHbBIX 1
IPSIMBIX

51 CBoiicTBa ¥ IPU3HAKY MTAPAJUICITHHBIX 1
MIPSIMBIX

59 CBoiicTBa U IPU3HAKHU MapaUIEIbHBIX 1
MIPSIMBIX

53 CBoiicTBa U IPU3HAKHU MapaUIEIbHBIX 1
MPSIMBIX

54 CBoiicTBa M IPU3HAKH MTapaLIEITBHBIX 1
MIPSIMBIX

55 CymMma yriioB TpeyrojibHUKa 1

56 CymMa yTIIOB TpEyroJIbHUKA 1

57 BHelHue yriel TpeyrojapHuKa 1

58 Bremnue yriiel TpeyrojapHHAKa 1
CymMma BHYTpPEHHHX YIJIOB

59 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA

60 CyMMa BHYTPEHHHUX YIJIOB 1




MHOT'OYT'OJIbHUKAa U CyMMa BHCITHUX
YT'JIOB BBIITYKJIOT'O MHOI'OYT'OJIbHUKA

CyMMa BHYTPEHHHUX YIJIOB

61 MHOTOYTOJIbHUKA U CyMMa BHEIITHUX
YIJI0B BBIITYKJIOI'O MHOTOYTOJIbHUKA
KontponbHas pabora no teme

62 "[lapamnensHocTs. CymMMma yriioB
MHOIOyrojbHuKa"

63 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYroJbHUKOB

64 [Tpu3HaKH paBeHCTBA MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB

65 IlepnenuKynsip ¥ HaKJIOHHAs
CBoiiCTBO MeIMaHbI MPSIMOYTOJIHHOTO

66 TPEYroJIbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€e
CBoiICTBO MeIMaHbI MPSIMOYTOJIBHOTO

67 TPEyTOJIbHUKA, POBEIEHHON K
THIIOTEHY3€

68 [IpsAMOYTONBHBIN TPEYTONBHUK C YTIIOM B
30 rpagycoB

69 [IpsIMOYTONBHBIIN TPEYTrOJIBHUK C YTIIOM B
30 rpaaycoB

70 CooTHoOMIEHNs MEXKy CTOPOHAMH U
yIIIaMy TPEyroJIbHHUKA

7 CooTHoIIEHUSI MEXly CTOPOHAMU U
yIJIaMHU TPeyrojabHHUKA

72 HepaBeHCTBO TpeyronbHUKa.




HepageHcTBO 0 1immHe 10MaHOU

73

74

75

HepaBeHcTBO MeX 1y EPIIEHIUKYIIPOM
U HakJIOHHOU. PaccTosiHUE OT TOYKH 110
IpsAMON

KonTponbHas pabora no Temam
"[IpsiMmOyTONBHBIE TPEYTOIBHUKH",
"['eomeTpuueckue HepaBeHCTBA"

OKpy>XHOCTb, XOP/Ibl U IMAMETPBI, UX
CBOICTBa

76

77

78

OKpY>KHOCTb, XOP/bI U TUAMETPBI, UX
CBOMCTBA

B3auMHoe pacrosioxkeHre OKpyKHOCTH U
npsimoi. KacaTtenbHas u cexymas K
OKPY>KHOCTH

B3aumHoe pacronoxeHne OKpyK KHOCTH U
npsimoi. KacaTtenbHas u cexyias K
OKPY>KHOCTH

79

B3anMHOe pacnonokeHne OKpyKHOCTH U
npsmMoii. KacarenpHas u cexymas K
OKPY>KHOCTH

80
81

OKpy>KHOCTb, BIIUCAHHAS B YIOJI

OKp}/)KHOCTB, BIIMCAaHHAA B yroJl

82

[TonsATHE O TEOMETPUUECKOM MECTE
To4ek. [Ipumepsl reoMeTpryecKkux MecT
TOYEK Ha IJIOCKOCTH

83

IIoHsATHE O TEOMETPUYECKOM MECTE
ToueK. [IpuMepbI reOMeTpUYECKUX MECT
TOYEK Ha MJIOCKOCTH




84

OrnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LIEHTP

85

86

OrnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ UEHTp

MeTtoa reoMeTpuYecKiuX MECT TOUEK Mpu
pEIlIeHNY TeOMETPUYECKUX 3a/1a4

87

MeTOI[ TCOMETPHUICCKUX MCCT TOYCK ITPU
PCUICHUU I'COMCTPUYCCKUX 3aaa4d

88

89

MCTOI[ TCOMETPHUICCKUX MECT TOYCK ITPU
peIICHUU I'COMCTPUYCCKHUX 3a1a4

MeTton TCOMCTPUUCCKUX MECT TOYCK IIpHU
PCUICHUU I'COMCTPUYCCKUX 3aaa4d

90

O60cHOBaHMS MPOCTEUITNX TOCTPOCHUH,
ATaIbl 33J1a41 Ha MMOCTPOSHHMSI, PEIICHNE
3aJa4d Ha MOCTPOEHHUE LUPKYJIEM U
JIMHEUKOU

91

O60cHOBaHMS MPOCTEUIINX TOCTPOCHUH,
ATAIbl 33J1a91 Ha MMOCTPOSHHSI, PEIICHNE
3aJa4d Ha MMOCTPOSHHUE IUPKYIIEM U
JIMHEUKOU

92

KonTponbhas pabota no teme
"OkpyxHOCTb. ['eoMeTpHrueckue mecTta
Touek. [TocTtpoenus ¢ moMonipo
LUPKYJIS ¥ JINHEUKH"

93

[ToBTOpenue u 06obmeHne. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3IMYHBIMH TEMaMHU Kypca

94

[ToBropenue u o6o0mmenue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY
pa3IUYHBIMU TEMaMH Kypca

[ToBTrOopenue u o6o0mmenue. Pemenue
95 3a7a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u o6obmeHue. Pemenue
96 3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKILY
pa3IUYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue

97 3a]1a4, WTIOCTPUPYIOIINX CBA3H MEXKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTropenue n o6o0meHue. Pemenue
98 3a/1a4, WUTFOCTPUPYIOIINX CBA3U MEKIY
pa3IUYHBIME TEMaMH Kypca

[ToBTOpenue u obod1eHue. Pemenne
99 3a7a4, WJUTIOCTPHUPYIOUINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBTrOopenue u o6o0mmeHue. Pemenue
100 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY
pa3IMYHBIMU TEMAMU Kypca

101 HToroBasi KOHTpOJIbHASA paboTa

[ToBTOpenue u o6obmeHue. Pemenue
102 3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY

Pa3IMUHbIMU TCMAMH KypcCa

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




8 KVIACC

Hara JJIeKTPOHHBbIE U(PPOBHIE
KoumnuectBo yacos U3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
Ne n/m Tema ypoka
KoHnTpoJibHbIE
Bcero
padoThI

1 BBo/iHOE HOBTOPEHHE 1
2 BBojHoe moBTOpEHNE 1
3 BBo/iHOE HOBTOPEHHE 1
4 MHOTOYTOJBHUK U €70 3JIEMEHTHBI 1
5 MHOrOyroinbHUK U €ro 3JIEMEHThI 1
5] MHOTOYroiabHUK U €70 JIEMEHTHI 1

MHoroyronsHUK. CyMMa yTJIOB BBITYKJIOTO
7 MHOTOYT'OJIbHHUKa 1

MmuoroyronasHuk. Cymma yriioB BBIITYKJIOTO
8 MHOTOYT'OJIbHHUKa 1

MmuoroyroasHuk. Cymma yriioB BBIITYKJIOTO
9 MHOTOYT'OJIbHHMKa l
10 [MapannenorpamMm. CBOWCTBa MapajuIeIorpaMma. 1
11 [MapannenorpammM. CBOWCTBa MapajuieorpaMMa. 1
12 [MapannenorpammM. CBOWCTBa MapajuieorpaMMa. 1
13 IMapannenorpamm. CBo¥icTBa napasienorpaMma. 1

IIpu3Haky napauieorpaMmma.
14 pH3 pajLIeIorp 1




[IpuzHaku napauienorpamma.

15

16 [Ipuznaku napasienorpamma.

17 Heo0xoanmble 1 10CTaTOYHbIE YCIOBHSA
IIpsimoyronsHuk. CBONCTBa U NPU3HAKU

18 MIPAMOYTOJIbHUKA.
[psimoyronpauk. CBOWCTBA M PU3HAKA

19 MIPSMOYTOJbHUKA.

20 Pom0. CaoiicTBa u mpU3HaKK poMoOa.

21 Pom0. CgoiicTBa u mpu3HaKK poMoOa.

29 Ksaapar. ColicTBa U IpU3HAKHU KBaJparta.

23 [Mpssmoyroxsauk. Pom6. KBanpar.

24 Konrponbnas padora Nel

25 CpenHsis JIMHAS TPEYTOJIbHHUKA

26 CpenHss TUHUS TPEYroJbHUKA

27 Tpaneuus

28 Tpaneuus

29 Tpaneuus

30 Tpaneuus

31

Kontponsnas padora Ne2




HeHTpaJII)HBIe 1 BIIMCAaHHBIC YTJIBI

33 IlenTpanpHble ¥ BIUCAHHBIE YTIIIbI
34 IlenTpanbHble ¥ BIUCAHHBIE YTIIIbI
IIpuMeHeHHEe CBONCTB LIEHTPANbHBIX U BIIUCAHHBIX
35 YIJIOB IPHU PELICHUH 33134
BrincanHble 4eThIpeXyroabHUKH. MeTon
36 BCIIOMOTATENbHON OKPYKHOCTH
BrucanHbIe YeTBIPEXYTONBHUKN. MeTox
37 BCIIOMOTATENIbHON OKPYKHOCTH
38 OnucaHHbIE YETHIPEXYTONbHUKI
39 OnucaHHbIE YETBIPEXYTONBHUKI
Pemenue 3a1a4 no TeMe BIUCAHHBIE U OIMCAHHBIE
40 YETBIPEXYTOJIbHUKI
Pemenue 3ama4 no TeMe BIUCAHHBIE U OIMCAHHBIE
41 YeThIPEXYTOIbHUKI
42 Kontponsnas padora Ne3
43 Teopema Daneca
44 Teopema daneca
45 Teopema 0 MPONOPLUOHANBHBIX OTpe3Kax
46 Teopema 0 MPONOPLUOHANBHBIX OTpe3Kax

47

Teopema 0 IPOMOPHUOHATBHBIX OTPE3Kax




TeopeMa 0 IPOIOPIIMOHATBHBIX OTPE3KaX

48

49 Teopema o MeauaHax TpeyrojabHUKA

50 Teopema o0 MearaHax TpeyrojbHUKA

51 Teopema o MeauaHax TpeyrojabHUKA

52 Teopema o OHcceKTpHCe TPEYTOIbHUKA

53 Teopema o OHcceKTpHCE TPEYTOIBHUKA

54 Teopema o GuccekTpuce TPeyroJbHUKa

55 Kontposbhas padota Ne 4

56 [Tono6HBIE TPEYroJIbHUKI

57 [lepBEIit MpHU3HAK PaBEHCTBA TPEYTOIEHUKOB
58 [lepBEIit MpHU3HAK PaBEHCTBA TPEYTOIEHUKOB
59 [lepBEIit MpHU3HAK PaBEHCTBA TPEYTOIEHUKOB
60 Teopema MeHnenas

61 Teopema Menenas

62 Teopema Yessl

63 Teopema Uessl

64 Teopema Uessl

65

[psimas Ditmepa. OKpy>KHOCTB AEBATH TOUEK




[psimas Ditmepa. OKpyKHOCTB IEBATH TOUEK

66
Bropoii u Tpetuii npu3sHaku mogo0us
67 TPEYTrOJILHUKOB
Bropoii u Tpetuii npu3sHaku mogo0us
68 TPEyroIbHUKOB
Bropoii u Tpetuit mpu3HaKy moxo0us
69 TPEyroIbHUKOB
70 Pemenne 3aga4 o Teme mo1001e TPEYTOIHHUKOB
71 KontpombHas pabora Ne5
MeTpuueckue COOTHOIIEHUS B MPSIMOYTOJIbHOM
72 TpeyroJbHUKE
Mertpuieckie COOTHOIIEHHS B MPSIMOYTOJIBHOM
73 TpEyTroNbHHUKE
Teopema ITugaropa
74 P tharop
Teopema ITudaropa
75
Teopema [Tugaropa
76
77 Pemrenne npsiMOyTOJIBHBIX TPEYTOJIHHUKOB
78 Pemenne npssMoyroybHBIX TPEYTOIEHUKOB
79 Pemenne npssMoyroybHBIX TPEYTOIEHUKOB
80 Konrponbnas padora Ne 6

81

Ilonastue TIo0Maa MHOTOYTOJIbHUKA




[Tnomans mpsiMOyTOIbHUKA

82
83 [Tnomaap npsMOyrojabHIKa
84 [Tnomanp napamienorpamma
85 [Tnomanp napamienorpamma
86 [Inomanp TpeyroabHUKa
87 [Inomanp TpeyroabHUKa
11 b Tparenuu
88 JIOIIAb Tpamel|
IInomane Tpamnenuu
89 maab Tpaneun
90 PaBHOCOCTaBHeHHBIe MHOFOyFOHLHI/IKI/I
91 Pewenue 3anay no Teme miaomaab MHOIOYroJibHUKA
MHOroyroabHUKH
92
OKpYy>XHOCTb
93
94 ITomo0HbBIE TPEYTONBHUKA
95 [Tomanas MHOTOYTOTFHIKA
96 Hrorosas KoHTpoJIbHAS paboTa
97 Peienue 3a1a4y NOBBILIEHHOTO YPOBHSI CJIOKHOCTH
98 Peienue 3a1a4y NOBBIIEHHOTO YPOBHSI CJIOKHOCTH

99

Pemenue 3ama4 mMOBBIIEHHOTO YPOBHS CIIOKHOCTH




Pemenune 3ama4 MOBBIICHHOTO YPOBHS CIIOKHOCTH

100 1

101 Peluenie 3a1a4 NOBBILIEHHOTO YPOBHS CIOKHOCTH 1

102 Peluenie 3a1a4 NOBBILIEHHOTO YPOBHS CIOKHOCTH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




9 KJIACC

KoanuecTBo 4acoB

Jara
U3ydeHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Ne n/m Tema ypoka
Beero KoHnTpoJibHbIE
padoThI

1 BBogHoe noBTopenue 1

2 BBogHoe noBTopenue 1

3 BBogHoe nosTopenue 1

4 CuHyc, KOCuHYC, TaHTeHC yriioB oT 0 1o 1
180°

5 Cunyc, kocuHyc, TaHreHe yrioB oT 0 1o 1
180°

6 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXIECTBO

7 @opMyIIbl TPUBEACHUS 1

8 DopMmyIbl IPUBEIECHUS

9 Pemenne tpeyronsankoB. Teopema 1
KOCHHYCOB

10 Pewmenue tpeyronsHukoB. Teopema 1
KOCHHYCOB

1 Pewmenue tpeyronsHukoB. Teopema 1
KOCHHYCOB

12 Teopema cuHycOB

13 Teopema cunycoB 1




14 Teopema cuHyCOB
Pemenne npaktudyeckux 3anad ¢

15 HCI0JIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

16 Tpuronomerpuueckas popma Teopemsl
UeBbl

17 Tpuronomerpuueckas popma TeOpeMbI
UYesbl
dopmya Ditepa st HaXOKICHUS

18 PacCTOSIHUS MEXKy LIECHTPAMH BIIMCAaHHOU U
ONMCAaHHOW OKPYKHOCTEH TPEYrOJIbHUKA

19 Tpuronomerpuueckue GopmyIbl 1is
IUIOLIAIA TPEYTOJIbHUKA, MTapajlIesiorpaMmma

20 Tpuronomerpuyeckue GopmyIsl 1Jis
IUIOLIAIA TPEYTOJIbHMKA, MTapajliesiorpaMmma

21 ®opmyna ['epona

22 ®opmyina ['epona

23 @opMyi1a IUIOIIAIN BBITYKIOTO
YeThIPEXYTOJIbHUKA

" dopmyIia IO BEITYKIOrO
YeTBIPEXYTOJIbHUKA

25 Pemenue TpeyroiabHIUKOB

26 Pemrenne TpeyroibHUKOB

57 KonrtponsHas padora no teme "Perienue
TPEYroJIbHUKOB"

28 Xopab!l ¥ M0J00HBIE TPEYTOIBHUKH B

OKPYKHOCTH




29 Teopema o mpou3BeICHUN OTPE3KOB XOPI 1
30 Teopembl 0 IPOU3BEACHUN OTPE3KOB 1
CEKYIIUX
31 Teopema o KBajipaTe KacaTelbHOMN 1
32 Teopemsl UeBbl 1 Menenas 1
33 [lonsiTue o romoreTnn 1
34 [TonsiTHE O TOMOTETHH 1
35 [IpaBuiIbHBIE MHOTOYTOJIBHUKH U UX 1
CBOICTBa
36 [TpaBWIIbHBIE MHOTOYTOJIBHHKH H UX 1
CBOMCTBa
37 [TpaBWIIbHBIE MHOTOYTOJIBHHKH H UX 1
CBOICTBa
38 [IpaBuiIbHBIE MHOTOYTOJIBHUKH U UX 1
CBOICTBa
39 KonTponbhas padota no teme «IIpaBuibHble 1
MHOTOYTOJTbHUKI»
40 JlIiHa OKPY>KHOCTH U IIJIOLIAa/1b KpyTra
41 JUInHa OKPY>KHOCTH M IIJIOLIa/lb KpyTa
42 [Inomanp kpyra u ero 3J1eMeHTOB (cexTopa 1
Y CETMEHTA)
43 [Tnomanpe kpyra u ero JIeMEHTOB (CeKTopa 1
Y CETMEHTA)
44 [Inomanp kpyra u ero 371€eMeHTOB (cexTopa 1
U CETMEHTA)
45 Brrunciienre nepuMeTpoB M MIIOIIAEH 1

¢buryp, BKIIOYAIOIIUX 3JIEMEHTHI Kpyra




Brruncnenue nepumMeTpoB U mIomanei

40 ¢buryp, BKIIOUYAIOIIKUX 3JIEMEHTBI Kpyra

47 KonrponsHas pabora o Teme
"[IpaBuibHBIE MHOTOYTOJIbHUKH"

48 Paccrosaue Mexny 1ByMs TOUKAMH C
JaHHBIMU KOOpAMHATAMU

49 PaccrosiHre Mexny AByMs TOUKaMH C
JAaHHBIMU KOOpAWHATAMU

50 Jlenenue oTpe3ka B JAHHOM OTHOLLICHHUH

51 VYpaBHeHue Gurypol

52 OOmiee ypaBHEHHE TIPSMO Ha TNIOCKOCTH.
YpaBHEeHME MPSMON Ha TUIOCKOCTH.

53 VYrnoBoii ko3 GuireHT 1 CBOOOTHBIN YJIeH,
UX T€OMETPUYECKHI CMBICIT

54 [TapanienbHOCTh U EPIEHIUKYIIPHOCTD
IPSMBIX (Yepe3 yrioBoi Ko PHUIIHEHT)

. YpaBHeHHE NPSMOM, IPOXOAAIIEH Yepe3
JIBE 3aJJaHHbIE TOYKU

56 YpaBHEHHE OKPYKHOCTHU
Merton koopaunat. Haxoxaenne

57 IEPECEUEHUN OKPYKHOCTEN U MPSAMBIX B
KOOpJAMHATax

sg Merton koopaunat. opMyia pacCTOSTHUS
OT TOYKH JI0 MPSMOM
Meton koopauHnar. [lnomans

59 napajiejiorpaMMa B KOOpAuHaTax, IOHATHE
00 OpUEHTUPOBAHHOM TUIOMIAIN

60 [Ipumenenune meToaa KOOpAUHAT B




MPAKTUYCCKU-OPUCHTUPOBAHHLIX
rCOMETPHUICCKUX 3aaadyax

KonrtponsHas padora o teme "Metoz

61 "
KOOpAHHAT
62 [TonsiTue BeKTOpa Ha MJIOCKOCTH
CrnosxeHue 1 BBIYUTAHUE BEKTOPOB —
63 npaBuia TPEYroJbHUKA U
napajuieorpaMmma
CrnosxeHue 1 BBIYUTAHUE BEKTOPOB —
64 npaBuia TPEYroJbHUKA 1
napajiiejiorpaMmma
65 YMHOKEHUE BEKTOPA HA YUCIIO
66 Koopaunats! BekTopa
CrnosxeHue 1 BBIMUTAHUE BEKTOPOB,
67 YMHOKE€HHE BEKTOpa Ha YHCIIO B
KOOpAHMHAaTax
CrnosxeHue 1 BBIMUTAHUE BEKTOPOB,
68 YMHOXCHHE BEKTOpa Ha YHCIIO B
KOOpIHMHAaTax
69 [IpumeneHnue BEKTOpPOB B (pu3MKe, IIEHTP
Macc
20 [TonsTre o 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BEeKTOpOB 10 0azucy
7 [TonsaTtue o 6a3uce (Ha MWIOCKOCTH).
PaznoxeHus BEeKTOPOB 1o 0a3ucy
CkaisipHO€E IPOU3BEICHUE BEKTOPOB,
72 F€OMETPUYECKHUM CMBICI U BBIPAXKEHUE B

ACKAPTOBBIX KOOPpAWHATAX




JucTpuOyTUBHOCTD CKAJIIPHOTO

73 1
POU3BEICHUS

24 CkansipHoe NMpou3BEICHUE U 1
MIPOCIIMPOBAHNE

75 [TpumeHeHne CKaIsIPHOTO POU3BEICHUS 1
BEKTOPOB LIS HAXOXK/ICHHS JJTMH U YTJIOB

26 [TpuMeHeHre CKASIPHOTO POU3BEACHUSI 1
BEKTOPOB LISl HAXOXK/ICHHS JJIMH U YTJIOB

. [TpuMeHeHre CKASIPHOTO POU3BEACHUSI 1
BEKTOPOB ISl HAXOXKICHHS JIJTMH U YTIJIOB

28 Pemenne reomeTprueckux 3a1ad ¢ 1
MOMOIIBIO CKAISIPHOTO IPOU3BEICHUS

29 Pemenune reomeTpudeckux 3aaad ¢ 1
MIOMOIIBIO CKAJISIPHOTO TIPOU3BEICHUS

80 KonTponpHas padora o Teme "Bektopsr” 1

81 IlenTpanpHas cuMmeTpus 1

82 LleHTpabHO-CUMMETPHYHBIE (PUTYPHI 1

83 IToBopor 1

84 OceBast cHUMMETpHSI 1

85 @durypsl, CHMMETPHYHBIE OTHOCUTEIHHO 1
HEKOTOPOU OCHU

86 [MapannensHbIid IEpEHOC

87 IToHsaTHe ABUMXKEHUS U €0 CBOIICTBA

88 PaBeHcTBO huryp 1

89 [TposiBneHns CHMMETPHU B IPUPOJIE, 1
’KUBOIIHCH, CKYJIBIITYPE, apXUTEKType

90 Komnozumun neuxenuit (mpocreiime 1




IIPUMEPHI)

91

92

93

[ToBTOpenue u o6odmeHue. Pemenue
3a1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY
pa3IuYHBIMU TEMaMHU Kypca

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

[ToBTOpenue u o6odmeHue. Pemenue
3aJa4, HJUTFOCTPUPYIOIIUX CBSI3U MEKILY
pa3IMYHBIMH TEMaMH Kypca

04

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

95

96

97

[ToBTOpenue u ob6od1eHue. Pemenue
3a7a4, HIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0mmenue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa
IToBTopenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

98

[ToBTOpenue u o6obmeHue. Pemenue
3aJ1a4, WTIOCTPUPYIOIINX CBA3H MEKIY
pa3TMYHBIMU TEMaMHU Kypca

99

[ToBTOpenue u 06obmeHne. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKITY
pa3IMYHBIMH TEMaMHU Kypca




[ToBropenue u o6o0mmenue. Pemenue

100 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
101 HToroBas KOHTpOJIbHASA paboTa 1
[ToBTOpenue u o6odmeHue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




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

1. Atanacsan JI.C. I'eomerpus. YueOHuUK ajisa 7-9 KiaaccoB

ob1eo0pa3oBaTeNbHBIX yupexaenuii. M., [IpocBemenue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Mepansax A. T'., Tlonsiko B. M. I'eometpust 7, 8, 9 knacc yuebnuknon pea. E. B. Byimko
2.I'eometpus. Pabodas TeTpaap. 7 kiacc : yae0. mocodue mis obieodpaszosat. oprarm3anmii / JI. C.
Aranacsi, B. @. Bytyszos, 0. A. I'nazkos, U. U. FOauna. — M.: IlpocBemenue, 2004—2017. 3

3. 'eomeTpus. Pabouas Terpanp. 8 kimacc : yueb. mocodbue ais odmeodpasosat. opranmzanuii / JI. C.
ArtanacsH, B. @. byty30s, 0. A. I'naskos, 1. U. Onuna. — M.: IIpoceemenue, 2004—2017.

4. I'eometpus. Pabodas TeTpanp. 9 kiacc : yaed. mocodue mis obiieodpaszosart. oprarm3anmii / JI. C.
Artanacss, B. @. byty30s, 0. A. I'naskos, 1. U. Onuna. — M.: IIpoceemenue, 2004—2017.
5.3uB b. I'. T'eomerpus. JunakTuyeckue MaTepuaibl. 7 Kiace : yue0. mocobue s 001eo0pa3oBar.
opranmsauuii / b. I'. 3uB, B. M. Meiinep. — M.: [Ipocsemenne, 2004—2017.

6. 3uB b. I'. 'eometpus. /lunakrruueckue Marepuaiibl. 8 Kiaace : yued. mocodue s 001eo0pa3orar.
opranmzauuii / b. I'. 3uB, B. M. Meiinep. — M.: IIpocsemenne, 2004—2017. 89

7. 3uB b. I'. 'eometpus. lunakruueckue Marepuaiibl. 9 kiace : yue0. mocodue ajis o01ieoopa3orar.
opranmzanuii / B. T'. 3us, B. M. Meiinep. — M.: [Ipoceemienue, 2004—2017.

8. 'eomeTpus. Metonuueckne peKoMeHAaIMu. 7 Kiacce : y4e0. mocodue st o0meodpas3osar.
opranmzanuti / JI. C. Aranacss, B. @. Byty3os, }0. A. I'naskos u ap. — M.: IIpocBenienue, 2016.
9. 'eometpusi. Metoanvecknue pekoMeHaauy. 8 Kiacc : yue0. mocobue st 00meo0pas3oBar.
opranmzanuti / JI. C. Aranacss, B. @. Byty3os, }0. A. I'naskos u ap. — M.: IIpocBemienue, 2016.
10. 'eomerpus. MeToanyeckue pekoMeHaanuu. 9 kiace : yued. nocodue 1iis 001eoopa3oar.

opraamzanuti / JI. C. Aranacss, B. @. byry3os, }0. A. 'ma3koB u np. — M.: I[IpocBenienue, 2016.



11. Mumenko T. M. I'eomerpus. Tematndeckue TecTsl. 7 Kinace : y4e0. mocodue st 00meo0pa3oBar.
opranmzanuii / T. M. Mumenko, A. JI. bauakos. — M.: [Ipocsemenue, 2008—2017.
12. Mumenko T. M. I'eomerpus. Tematndeckue TecTsl. 8 Kinace : y4e0. mocodOue st 00meo0pa3oBar.
opranmzanuii / T. M. Muiuenko, A. JI. bauakos. — M.: IIpocserenue, 2008—2017.
13. Mumenko T. M. ['eomerpus. Temarndeckue TecTsl. 9 kinace : yue0. mocobue s o01eoOpa3osar.

opranmzanuii / T. M. Mutienko, A. JI. bauakos. — M.: [Ipocsemienue, 2008—2017.

14. Anekcanapos 1. 1. CO0pHHK reoOMeTpHUYECKUX 3a1a4 Ha moctpoenue / M. Y. Anexcanapos. —
M.: Yunrenrus, 1950.

15. Topaun P. K. I'eomerpus. [Inanumerpus: 3anaunuk: 7—9 xi. / P. K. Topaun. — M.: MITHMO,
2006. 16. Monenos I1. C. CoopHHK 3a/1a4 110 CTIEIHATBHOMY KypCy dJlIeMeHTapHoi MatemaTuku / 1.
C. MoaenoB. — M.: Bricmras mkoma, 1960.

17. Ilpaconos B. B. 3agaun no mianumetpuu / B. B. [Ipaco nos. — M.: MITHMO, 2007.

18. CuBammmnuckuii M. X. HepaBencTsa B 3amavax / M. X. CuBammuckuii. — M.: Hayka, 1967. 6.
[Hapeirun U. ®. 3agauu no reomerpun. [Inannumerpus / U. ®. llapeirun. — M.: Hayka, 1982, —
Bem. 17. — (bubmmo Ted ka «kKBaHTY).

19. tiknspckuii J1. O. M30panHbIe 3a1a41 ¥ TEOPEMBI 3JIEMEHTApHON MaTeMaTuku. [ eomMerpus.
[Mnanumerpus / [1. O. Wknsp ckuit, H. H. Yennos, . M. SArnom. — M.: ®u3mariuT, 2002. 8.

Ireitarays I'. Cro 3amau / I'. Ll reitnrays. — M.: Hayka, 1986.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1.http://lwww.alleng.ru

2.http://school-collection.edu.ru/

3.http://alexlarin.net/
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