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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpusi Kak OAWMH W3 OCHOBHBIX Pa3[elOB IIKOJILHONM MaTeMaTHKH,
MMEIOIUKA CBOEH 11eNIbI0 00€CIeYnTh U3yYEHHE CBOWCTB M pa3MepoB (UTyp, UX
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCS HAa  JIOTHYECKYIO,
JI0KA3aTeNIbHYI0 JIMHUIO. [IEHHOCTh M3yde€HUsS T€OMETPUM HA YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNACA YUUTCS MPOBOAMUTD
JIOKA3aTEeNIbHBIE PACCYKAECHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
HUCTUHHBIC YTBEPXKICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccy X JeHuss «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dopMmynupoBaTh o0OpaTHble yTBepxkAeHUsA. (Ocoboe 3HaueHHE JOKa3aTesbHas
JIUHUS UMEET ISl yryOJIEHHOT0 N3yYeHUsI MAaTEMaTUKH.

[lenbto U3y4YeHUs] TEOMETPUU SIBISIETCS MCMOJIb30BAHUE €€ KaK MHCTPYMEHTA
IPU PEIICHUH KaK MaTeMaTUYECKUX, TaK U MPAKTHUYECKUX 3aJ1a4, BCTPEUAIOIIUXCS
B peanbHOM KuM3HU. OOyyarmMiics JOJDKEH HAy4YUThCS  ONPEACINIAThH
rCOMETPUUECKYI0 (PUTYpy, ONUCHIBATH CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IJIOMIA b  3€MEJIBHOTO0  y4YacTKa, pPacCUUTBIBaTh  HEOOXOJUMYK  JUTMHY
ONTOBOJIOKOHHOTO Kabeys wiu Tpebdyemble pa3Mepbl rapaxka Jjsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIUUCIUTENIbHAS JIMHUS B M3yYCHUU T'COMETPHH.
[Ipu pemieHuun 3amay MPAKTUUYECKOTO XapakTepa OOyYarolIUiics yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTD IMOJYYEHHOTO pe3yJibTaTa.

Oco0eHHOCTh YyU4eOHOr0 Kypca yriyOJnE€HHOTO U3YYeHHsS] T€OMETPUH COCTOUT
B TOM, YTO 00yYaroIIuecs He MPOCTO 3HAKOMSITCS C ONpeeIEHHBIMU MOHSATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIIecTBYIOIKUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
TCOMETPHH U3y4aloTcs Ha 0oJiee riIyOOKOM YpOBHE, a 00yUYaroIIHecs MPUOOpEeTaroT
YMEHHUS, NOMOTAIONIME HWM YBEPEHHO IPUMEHSTh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEKHBIX MPeIMeTax, Mpexae Bcero Gpusnke u nHPOpMaTHKe,
a TaK)K€ MOJIb30BAaThCSl MOJYYEHHBIMU 3HAHHMSMU TPU PEUICHUU MPAKTHUYECKUX
3a/1au.

CormacHo ydeOHOMY IaHy B 7-9 Kimaccax wu3y4aercsi yriyOnEHHBIHI
y4eOHBIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CISAYIONINE OCHOBHBIC pa3ieiibl
comepxkanusi: «Hawama  reomerpum», «TpeyronbHukn», «OKpyKHOCTBHY,
«YetbipéxyronbHukny, «Ilogodue», «dmeMeHTsl TPUrOHOMETpUnY, «llnomanny, a
Takke «MeToa koopauHaT, «BexTopsy, «IlpeobpasoBanust MI0CKOCTHY.

Ha wusyuenue yudeOHoro kypca «Il'eomerpusi» ortBogutcsa 306 yacos: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hezlenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hcropuss BO3ZHUKHOBEHMST W pPa3BUTUSA reoMeTpud. HavanbHble NOHATHSA
reoMeTpuu. Touka, mpsiMas, OTpe3oK, jayd. [loHaTtue o0 akcuome, Teopeme,
JI0KA3aTeJIbCTBE, ONPEICIICHUU.

B3auMHOe pacnosioxkeHHe TOYeK Ha MNpsAMOHN. V3mepeHue IMHBI OTpE3Ka,
PAcCTOSIHUE MEXAY TOUKAMH.

[Tonymnockocts W yroid. Buael yrno. HM3mepeHue BEIUMYMH YTJIOB.
BeprukaneHbeie 1 cMexHble yruibl. [lapanienbHble 1 NEPIEHAUKYJIIIPHBIE TIPSIMBIE.
Paccrostnue ot Touku 10 nipsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. JUmmHa gomaHou. MHoroyronsHuku. llepumerp
MHOTOyroJjibHuKa. [IOHSATHE O BBITYKJIBIX U HEBBITYKJIBIX MHOTOYT'OJIbBHUKAX.

[lepBuuHbIe TMpeACTaBICHHS O pPaBEHCTBE (UIYp, HUX PaACIOIOKEHUH,
CUMMETPHH.

IIpocreiimme nocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUMU.

TpeyrojsHuKH

Bunbl TpeyrosbHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJBHBIE, TYIIOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHWE. Meauana, OwuccekTpuca ©  BbICOTa
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOPOM TNPU3HAKKM PABEHCTBA
TPEYroJbHUKOB. PaBHOOEIpeHHBIE TPEYroJbHUKHM M UX cBoicTBa. [Ipu3Hak
paBHOOEIPEHHOTO TPEYTOJIbHUKA. TpeTHil MprU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHoOIIEHUSI MEXKy CTOPOHAaMHM W yIJlaMH TpeyroJyibHuka. HepaBeHCTBO
TpeyroiapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

Cummetpuunbie  urypsl. (OCHOBHBIE CBOHCTBA OCEBOM CHUMMETPHH.
[IprMepsl CUMMETPUU B OKPYKAIOIIEM MUDE.

IHapaanenbHbie npsiMbie. CyMMa yIi10B MHOTOYT0JIbHHKA

[TapaienbHOCTh NPSMBIX, HCTOPUYECKHUE CBEICHHUs O IOCTysnare EBkinnnaa u
o pomu JloGaueBCKOro B OTKPHITUM HEEBKIUIOBOW Treomerpuu. CBOICTBA H
IIPU3HAKKU NapaJuIesIbHbIX NpsAMbIX. CymMMa yriioB TpeyrojbHHKAa. BHEIIHHE yIuibl
TpeyroipHrka. CymMMa BHYTPEHHUX YIJIOB MHOTOYTOJIBHMKAa M CyMMa BHELIHUX
YIJIOB BBITYKJIOTO MHOTOYTOJIBHUKA.

IIpsimoyroabHbIe TPEYroOJbHUKHU

IIpu3Haku paBeHCTBA MNPSMOYIOJBHBIX TPEYrOJBHUKOB. [leprneHnuxyisp u
HakJIOHHasi. CBOMCTBO MeuaHbl MPSMOYTOJIBHOIO TPEYrOJbHUKA, MPOBEAEHHON K
rurnorenyse. [IpamMoyroabHblil TpeyroJabHUK ¢ yriioM B 30°.

OKpY:KHOCTH



[IoHATHS OKPYKHOCTH M Kpyra. ODJIEMEHTBI OKPYKHOCTH M Kpyra: LIEHTD,
paauyc, quaMeTrp, XOpla, UX CBOMCTBA. B3auMHOE pacIIONIOKEHUE OKPYKHOCTH U
npsamon. KacarenpHast m cexymass K OKpyXHOCTH. OKpY’KHOCTb, BIIMCAHHAas B
yroii. [Ipocreiinue nocTpoeHus ¢ MOMOIIBIO LIUPKYJIA U JIMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[lonsiTHE O reoMeTpUYECKOM MecTe TodeK. [IpuMepbl reOMETPUUECKUX MECT
TOYEK Ha IUIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIEHAUKYISAP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKPYKHOCTb TPEYrOJbHUKA, €€
LEeHTp. MeToa reOMeTpUYeCKMX MECT TOUEK IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

IHocTpoeHus ¢ NOMOMIbLIO HMPKYJISI M JTMHEH KU

Uctopuueckue ceaenus. OOOCHOBaHUS MPOCTEUIUX MOCTPOCHHM, 3TaIlbl
3a/lauy Ha IIOCTPOCHMSI, PELICHUE 3a]1a4 HA TOCTPOCHUE LIUPKYJIEM U JTUHEHKON.

8 KUIACC

YeThIpEXyroabHUKU

[lapannenorpamm, ero mNpu3HAKu H cBoicTBa. [IpsMoOyronbHHUK, pomO,
KBaJlpaT, UX NpHU3HAKU MU cBoiWcTBa. Tpameuus. PaBHoOeapeHHas Tpameuus, €€
cBolcTBa ¥ ipu3Haku. [IpsmoyronbHas Tpaneuus. CpeaHss JMHUS TPaNeuu.

CpenHsisi nuHUS TpeyrojbHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTrOJbHHKA.
Teopema o nepeceueHNN MEAUAH TPEYTOIbHUKA.

Teopema @aneca, Teopema O MPONOPLHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 11 IpOU3BOIBHOTO YETHIPEXYTOJIBHHKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHoxoOue

[Togobue TpeyroabHUKOB, KoddduimeHt momodus. Ilpusnaku momoOus
TpPEeyrodbHUKOB. [IpuMeHenne mnogoOusi TpU pEHICHUH TEOMETPUYECKUX W
NpPaKTUYECKUX 3a]ay.

Ilnomaan

[TonstTve o momanau. CBoWcTBA IUIOMIAACH TEOMETPUUSCKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIONIAAA TPEYTONbHIKA, MapajuieiorpaMMa, pomoa u
tpanenun. [Inomanu nono6HeIxX ¢puryp. OTHOIIEHKE TIOMAAEH TPEyTOIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mpu pemenun
MMPAKTUUYECKUX 3a7a4.

JJIeMeHTbl TPUTOHOMETPHUH

CuHyc, KOCHHYC, TaHT€HC MU KOTAHIE€HC OCTPOro yria MNpsSMOYTOJIbLHOTO
TpeyroibHUKa. TpuroHomerpuueckne Gyukmum yriaoB B 30°, 45° u  60°
[TponopuroOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJIbHUKH, CBSI3AHHbIE C OKPYKHOCTBIO



Brniucannble ¥ LEHTpaJIbHBIC YIVIBL, YIOJ MEXIY KacaTelbHOM U XOpIOH.
Yrael MeXAy XOpAaMU U CeKyllMMU. BhnucaHHble M ONMCAaHHBIE OKPY’KHOCTHU
TPEYTrOJIbHUKA W YETBIPEXYTrOJbHUKHA. (CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJIBHNKA. B3auMHOE pacnosiokeHue IBYX OKpykHocTeh. Kacanume
okpyx’HocTei. OO1Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyrojibHMKOB

Cunyc, kocuHyc, TaHreic ymioB or 0° po 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. @opmysbl  OPUBEIICHUS. Pemienue
TPEyrojJbHUKOB. TeopeMa KOCMHYCOB M Teopema CUHycOB. PemieHue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TE€OPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUE€CKOM ONTHUKHU.

Tpuronomerpuyeckue bopmynbl s IJIoMaAu  TPEYrOJbHHKA,
napajuiesniorpaMmma, pom6a, Tpanenuu. dPopmyrna ['epona. Popmyna rmomagu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

ITonoOme TpeyroibHUKOB

Xopael u  MOAOOHBIE TPEYrOJBHUKH B  OKPYXHOCTH. Teopema o
IPOU3BEIICHUN OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHHH OTPE3KOB CEKYLIUX,
TeopemMa O KBaJpaTe KacarelabHOW. [IpuMeHeHHne mpu pemeHur TeoOMETPUUECKUX
3anay. Teopembl UeBbl 1 Menenas. [IoHsTue 0 roMmoTeTnu.

MeTtoa KoopaMHAT

YpaBHEHHE TPSIMONW Ha TUIOCKOCTH. YTJIOBOW KOA(PIHUIIMEHT U CBOOOIHBIN
YIeH, MX TeOMETpPUYEeCKUid cMmbich. [lapamienbHOCTh W NEPIEHAUKYISIPHOCTH
IPSAMBIX (Uepe3 yIIoBoM KO3 OHUITUEHT).

YpaBHeHHE OKpY)KHOCTH. HaxoxkaeHue IepeceyeHuil OKpPYKHOCTENM W
NpAMBIX B KoopauHaTtax. PopMysia pacCTOAHUA OT TOYKH 110 NpsiMou. [lnomans
napajuiesiorpaMMa B KOOpAHMHATaX, IMOHSATHE OO0 OPHEHTHPOBAHHOM ILIOIIAIIH.
[IpumeHenne MeToga KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a7ayax.

BekTopsl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IpaBuia
TPEYTroJIbHUKA U MapajuiesiorpaMMa. Y MHOKEHHE BEKTOpa Ha yucio. KoopauHatsl
BekTOopa. CJOKEHHE U BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHCIO B
KoopauHaTaX. [[puMeHeHne BeKTOpoB B (pr3MKe, IEHTP Macc.

[lonsiTue o Oasuce (Ha TUIOCKOCTH). PasioxkeHus BEKTOpPOB MO 0Oasucy.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKHUII CMBICI M BBIPAXKEHHUE B
JNEKapTOBbIX KoOpAuHATax. JIUCTpUOYTUBHOCTH CKaJIPHOIO IPOMU3BEIICHUS.
CkamapHoe npou3BEIeHHME U mOpoenupoBaHue. lIpumeHeHue CKaISIpHOTO



[IPOM3BEICHUSA BEKTOPOB Ul HAXOXACHUA [JJIMH U yriaoB. Peuienue
FeOMETPUUYECKUX 3a7a4 C IIOMOIIBIO CKaJIIPHOr0 IPOU3BEICHHUS.

JJIMHA OKPYKHOCTH M IVIOINAAb KPYyra

IIpaBunbHBIE MHOIOYTrOJBHUKHM. JlnuHa  OKpyxHOCTH. I'panycHas u
pagMaHHasg Mepa yria, BBIUMCIIEHUE [UIMH Iyr OKpyXHocTeW. Ilmomans kpyra,
cekTopa, cermeHTa. Mcropuueckue cBeieHus 00 M3MEPEHUH JJIUHBI OKPYKHOCTH U
IJIOIIAU Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbnast cummerpus. LlenTpanbHo-cumMmerpuunbie Gurypsl. [1oBopoT.
OceBas cummeTpus. @Urypbl, CUMMETPUUYHBIE OTHOCHUTEJIBHO HEKOTOPOW OCH.
[TapannenbHbIi IEPEHOC.

[lonsiTue nBwXeHUsT W ero cBoicTBa. PaBeHcTBO Quryp. I[lposiBieHus
CUMMETPUHM B MPUPOAE, >KUBOMUCH, CKYJIBITYype, apxuTekType. Kommozuunu
IBUKEHUH (mpocTeiiiue npumepsl). [IpuMeHeHne B reoMeTpuuecKux 3a1adax.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJTYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yJbTATBI OCBOCHMS IPOTPaMMbl [0 MAaTEMaTUKE
XapaKTEPU3YIOTCS B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

NPOSIBJIEHUEM HMHTEpPECA K NPOLNIOMY M  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUHUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCIOJIb30BAHHUIO ITHUX
JTOCTHXKEHUH B IPYTUX HAyKaX U MPUKIAJAHBIX chepax;

2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMSI:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMUEM BAXXHOCTH MATEMaTUYECKOTO
o0pa3oBaHHs Ha MPOTHKEHUU BCEW KU3HM IJIsl YCHEIMHON MNpodecCuOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M  OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pacCyXICHUM, YMEHHUIO BHUICThH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE! HAYYHOI'O MO3HAHMS:

OpPHUCHTALIMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOIbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAayKH Kak CQepbl UYeIOBEUYECKOU
NEATENBbHOCTH, ATANOB €€ pa3BUTUA M 3HAYMMOCTH ISl Pa3BUTHUS LUBUJIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKH U MAaTEMaTHYECKOM KyJIbTypOH KaK CpEICTBOM
MMO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMH UCCIIEIOBATENBCKON AEATENbHOCTH,

6) ¢pusnueckoro BoCHUTAHUS, (POPMHUPOBAHUS KYJIBTYPbI 310POBbS H
IMOLMOHATBLHOIO 0JIArOINOyYHs:



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HUHTEpPEcax CBOETO
3M0pPOBBSI, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (30pOBOE  THTaHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABBIKA PeQICKCUM, TPU3HAHHEM CBOETO
MpaBa Ha OIMOKY U TaKOTO e IpaBa JPYroro 4ejaoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacTH COXPAaHHOCTU OKPYXAIOIIeH Ccpeibl, IMJIaHUPOBAHUS TIOCTYNKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUM JIsI OKpY>Karolehd cpesbl, OCO3HaAaHUEM
100aJIBbHOTO XapaKkTepa AKOJOTHUECKUX MPOOJIeM U MyTeH X pelieHus;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUHMAILHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBIIMICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUECKYIO AESTEIbHOCTh, B TOM YHUCJIIE
YMEHUE YUYUThCA Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOM JESATEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEO0OXOUMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHUMU, (HOPMYJIUPOBATH UJICH,
MOHSTHUS, TUMIOTE3bI 00 O0BEKTaX W SIBJICHUSX, B TOM UHCJIE paHEEe HEHU3BECTHBIX,
0CO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, MJIAaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYyIOUUN KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMble PEIIeHUs W JAeUCTBHs, (POpMYyIHMpOBaThH W OIEHUBATH PUCKH H
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesyibprare ocBOCHHS TpOTpaMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
obmrero o6pa3oBanus y o0y4Jaromierocs Oyayt chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIHecs OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEIFHBIMU  JEUCTBUSMH,  YHHUBEPCAJbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHbIE YHUBEPCAIbHbIE Y4eOHbIE 1eCTBUSA
ba3oBble JJornuyeckue AeicTBUs:

BBISIBIIATh M XApPaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY IOHATHAMH, (OPMYJIUPOBATH
ompeieNICHHsI MIOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIaccH(puKammm,
OCHOBAHMS 711 0000IIEHNS U CPaBHEHUsI, KpUTEPUH TIPOBOAUMOTO aHAIIN3A;



BOCTIpUHUMATh,  (QOPMYIUPOBaTH W  MPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEpAUTENbHBIC U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBIIAITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX U YTBEPKICHUAX, MpeIaraTb KPUTCPUU I
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNaTh BBIBOJBI C WCIOJB30BAaHHMEM 3aKOHOB JIOTHKH, ACTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUeHNUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
IPOTHUBHOTO), TIPOBOJUTH CaMOCTOSITEIBHO JIOKA3aTeIhCTBA MATEMATHUECKUX
(akTOB, BBICTpaWBaTh ApryMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BbIOMpaTh crnoco® peimeHuss y4eOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHWs, BBIOMpAaTh Hawboiee TOAXOASIMMKA C  Y4ETOM
CaMOCTOSITETTLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3zoBble ucciieqoBaTeabcKue AeiicTBHUSA:

UCTIOBh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTE  BOMPOCH,  (UKCHUPYIOIIME  MPOTHBOpEYHE,  MpoOseMy,
CaMOCTOSITETTFHO YCTaHABIMBAaTh WCKOMOE W JIaHHOE, (DOpPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH MO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXITY COOOM;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOIONIEHUS,  HUCCJENIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YIbTATOB, BHIBOJAOB M 0000IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpoliecca, a TakKXKE BbBIIBUTATH
MPEIIOJIOKEHHUS O €TO PA3BUTHU B HOBBIX YCIIOBHUSX.

Padora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JAHHBIX,
HEOOXOUMBIX JIJISl PELICHUS 33/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MHGOPMAIUIO PA3IINYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

BeIOMpaTh (opmy mpencTaBieHHS WHGOpPMAIMM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMHu, TuarpaMMaMu, HHOM rpaduKkoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
copMyIUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH:



BOCHPUHHUMATh U (DOPMYJIUPOBATh CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
eI MU OOLIEHUSs, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELICHHs 3aJayH,
KOMMEHTHUPOBATh NOJYUYEHHBIN PE3yJIbTaT;

B XOJIe OOCYXXJIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBlI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALIEJICHHbIE HA IOUCK
pELICHUs], COIMOCTABIATh CBOM CYXACHHUS C CYXIEHUSMU JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3jiMuMe U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTh pPa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABISATh Pe3yJbTaThl PEIICHUs 3aJlauM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
POEKTa, CaMOCTOSTEIbHO BbIOMpPaTh (OpMAT BBHICTYIUIEHUS C Y4ETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayAUTOPHH;

NOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJHON M MHJMBHUYyalTbHOU
paboThl MpU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/]ady, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3aAIMI0 COBMECTHON paboThI,
pacnpenensiTh BUAbI pabOT, JOroBapuUBaThCS, OOCYXKIaTh MPOLIECC W PE3YyJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPYMIOBBIX (popMmax paboTsl (00CYXIeHUs, 0OMEH MHEHHIA,
«MO3TOBbl€ IITYpMb» W HWHBIE); BBINOJHATH CBOIO 4YacTh paboOThl W
KOOPJMHUPOBATh CBOM JAEWCTBUSA C JAPYIMMM YJ€HaMH KOMaH/bI, OLIEHUBATh
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMI pe3yabTaT IO
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBUSL.

PeryjsiTuBHBIe YHHBepcaJlbHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YUYEOHBIX CHUTYaIUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHITHS PEIICHUN (MHANBUAYAIBHOE,
rpyNIoBoe);

CaMOCTOSITETILHO COCTABJIATH IIJIAH, AJTOPUTM pEIIeHHs 3anadu (WId ero
4acTh), BBIOHMpATh CIOCOO pEIICHUS ¢ Y4YETOM HMEIONIUXCSA PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BapPUAHTHI
penIeHui ¢ y4éToM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJIEKT:

BJAJI€Th COCO0aMM CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3ysbTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a/1auH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HalJICHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa AESATEIBHOCTU MOCTABICHHOW LIEIU U
YCIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS UM HETOCTHXKEHUSI LI€TIU, HaXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY;

BbIp@)KaTh 3MOLMU MPU HM3YyYEHUH MATEMaTHYECKMX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY PEIIEHUs 3a/1a4u.

NPEJMETHBIE PE3YJIBTATBI

K xoHIiy o0yueHust B 7 kjiacce 00y4aromuiics MOTYYUT CIAEAYIONIUE MPEeIMETHBIC
pPE3YBTATHI:

Pacno3naBaTh W3ydeHHBIE TeOMETpUYEeCKUE (UTYpPBI, OMNPEAesiTh UX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb T'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEepTeX U IO YCIOBUIO 3adaud. M3MepsTh JMHEHHBIE W YTJIOBBIE BEIUYHUHBL.
PemiaTe 3a7aun Ha BBIUMCIICHUE IJIMH OTPE3KOB U BEJIMUYUH YTJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHHBIX W YTJIOBBIX BEJIUYMH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
0OBEKTOB TIO TIOPSAJIKY BETUYHHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIOJIb30BATh
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKIECHHS C UCIOJIB30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMHM PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSAMOYIOJBbHOIO
TPEYroJbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1au.

Onpenenste NapaieIbHOCTD NMPSMBIX C IIOMOIIIBIO YTII0B, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PaCCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemrate 3a7aumn Ha KieTyaToi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIpU
[IEPECEYEHNH [JBYX IapajUIeIbHBIX IPSAMBIX ceKyleh. Pemare mnpakTtuueckue
3a7]a4M Ha HaXOKJICHUE YIJIOB.

Brnanerp monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEKTPHCY yIiia U CepeAUHHBIN MEPIICHIUKYIISP K OTPE3KY KaK T€OMETPUUYECKUE
MecTta Touek. [lonb3oBaThCcsl moHsITHEM TeoMeTpuueckoro Mecta Touek (I'MT) nmpu
JI0KA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPU PEIICHUHN 3a]1a4.



@opMynUpPOBATh ONPEACICHUS OKPYKHOCTU M Kpyra, XOpAbl U JuaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAJECTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSITH
JTU CBOMCTBA IIPU PELICHUU 3a1a4.

Bnagers NmoHATHEM ONMCAHHOM OKOJIO TPEYIrOJbHUKA OKPYKHOCTH, YMEThb
HaxoJuTh €€ HeHTp. Jloka3bIBaTh U UCHOJIB30BaTh (PAKTHl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJJHOU TOYKE.

Brnagers noHsaTHeM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
MEPIIEHAUKYJIAPHOCTH KAacaTeIbHOW U pajuyca, IIPOBEAEHHOIO K TOYKE KacaHUs.
JIloKa3bIBaTh paBEHCTBO OTPE3KOB KAacCaTENIbHbIX K OKPY)KHOCTH, IPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSATH 3TO B PELICHUM I'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh M NPUMEHATh MPOCTEHIIME TE€OMETPUYECKUE HEPaBEHCTBA,
IIOHUMATh UX MPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE IT€OMETPUUYECKUE TIOCTPOCHUS C IMOMOIIBIO LIUPKYJISA U
JINHEWKMU.

K konmy oOydyenus B 8 KJacce OOydYarONIMCA TOJYYUT CIETYIONINE
PEAMETHBIC PE3yJIbTAThI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCSl MX CBOMCTBAMHU IMpPH PEUICHUU T€OMETPUUECKHX 3aaad. Paznmuyarh
NpU3HAKU U CBOMCTBA MapayiesorpaMma, pomoa u mpsiMOyrojibHUKA, TOKa3bIBaTh
UX U YBEPEHHO MPUMEHSTH MPHU PEIICHUU T€OMETPUUYECKUX 3a]1aY.

Hcnonb3oBaTh CBOWCTBA TOUKHU MEpECEYSHUs] MEIMAH TPEYrojJbHUKa (IIeHTpa
MAacc) B peIlIEHUH 3a]1ay.

Brnanets moHsTHEM cpenHEN JMHUW TPEYTOJIbHUKA W TPANeluu, IPUMEHSIThH
UX CBOWCTBAa MpU PEIICHWHM TEOMETPHUYECKUX 3aaad. Mcmons3oBaTth Teopemy
darneca 1 TEOpeMy O MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHSITh UX JJIs PEIICHUS
NPAKTUYECKUX 3a7a4.

PacriozHaBaTh IIEHTpaTbHO-CUMMETPUYHBIE (QUTYPHl U HCIOIB30BATH HUX
CBOWCTBA MPH PEIICHUH 3a/1a4.

Brmanerp moHATHAMH TOAOOMS TPEYTrOJIBHUKOB, Ko3(duImeHTa IMmoaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJbHUKOB. MIMETh mpeacTaBIeHUE O
npeoOpa3oBaHuu MoA00Ms U 0 MoMO0OHBIX (urypax. [lomp3oBaThesi mpU3HAKAMHU
Mo00usT TPEYTONBHUKOB TPU PEIICHUH TeOMETpHUYeCKnX 3anad. JlokaspiBaTh |
MIPUMEHSITh OTHOIIEHUSI TPOMOPLUHUOHAIIBHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpuMensTh NOAO0KE B NPAKTUYECKUX 3a]a4aX.

BeiBoguTh W WCHONB30BaTh MpocTeWmmue (GOpMYyNbl Uil TUIOMIAIH
TPEyTroJbHUKA, MapajuiesorpaMmma, poMm0Oa u Tpanenuu. BerauciaTh (pa3auaHbIMH
cnocobamMu) IJIOMIaAb TPEYrOJbHUKA U IUIONIAJM MHOTOYTOJIBHBIX (QUryp
(monp3ysich, TA€ HEOOXOAMMO, KaJIbKYJISITOPOM). 3HaTh OTHOLICHUE IUIOMIaAeH



NOJO0OHBIX (UTYp W MPUMEHATH MPU peuieHUuH 3aaad. [IpuMeHsATh mojgydyeHHbIe
YMEHUS B IPAKTUYECKUX 3aJa4ax.

[lonb3oBaTecst Teopemoi I[ludaropa nns pemieHUss TE€OMETPUUYECKUX H
IpakTH4ecKux 3agad. CTpoOUTh MaTEMAaTUYECKYK) MOJENIb B IPAKTHYECKUX
3a71a4ax, CaMOCTOATENBHO JEIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBL.

Bnagers noHATMEM BIMCAaHHOIO M LEHTPAJIBHOIO YIja, yria MEXKIy
KacaTeJIbHOM U XOpJOW, OIMCAHHOM M BIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a1a4.

[IprMeHATh NOyYEHHBIE 3HAHWS Ha NPAKTUKE — CTPOUTH MAaTeMaTUYECKUE
MOJEIH IS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOLIME BHIYUCICHUSA
C NpUMEHEHUEM TMOA00US U TPUTOHOMETpUM (IMOJIB3YSICh, A€ HEO0OXOAMMO,
KaJIbKYJISITOPOM).

K xonity o0yuenus B 9 kiacce o0ydaromuics NOJYyYUT CIEAYIOUIUE TPEAMETHBIE
PE3YABTATHI:

3HaTh TPUTOHOMETpPUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE AJIEMEHTHI TPSAMOYTOJIBLHOTO TPEYTOJbHUKA («PEIICHHE
PSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxonuTh (C MOMOIIBIO KaJIbKYJISTOPA) JTHHBI
U YTJIbI 111 HETAOJIUYHBIX 3HAYEHUH.

[Tonb3oBaThcst popmMyliaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKHUM
TOXJIECTBOM [IJII HAXOXKJEHHUSI COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSTh HX MJIA
HAXOXACHUS Pa3IMYHBIX JIEMEHTOB TPEYTOIbHUKA («pEelIeHNe TPEyTOIbHUKOBY ),
OpU PENIEHUU TEeOMETPUYECKUX 3afad. lIpuMeHATh NOJIyYEeHHBIE 3HAHUSA MpH
pEUIEHNY MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHIO B 33/1a4ax HAa HAXOXKJICHUE TUIOLIAU, BBIBOJIUTh
M BIIQJIETh TPUTOHOMETPUUECKHUMH (DopMynaMu JUisl TUIOMIAAN TPEYTroJbHUKA,
napajuiesiorpaMma, pomoa, Tparenuu, BBIBOJUTh U PUMEHATH popMyity ['epoHa u
dbopMyITy JUTSI TUIOIIAIA BBITYKJIOTO YETHIPEXYTOJIbHUKA.

Nmerp mnpeacraBieHWE O TOMOTETHMH, HIPUMEHATH B MNPAKTHYECKHUX
CUTYyaLUsX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast pu pelieHnu 3aau.

Hcnonp3oBaTh TEOpEMBI O BIHCAHHBIX YTIJAX, yIVIAX MEXAY XOpAaMH
(CexyuMu) U yriie M1y KacaTeJIbHOM U XOPAOH NpH pEelIEHUH T€OMETPUUYECKHUX
3aga4. JloKa3pIBaTh M NPUMEHATH TEOPEMBI O MPOU3BEACHUU OTPE3KOB XOpI, O
MMPOU3BEICHUN OTPE3KOB CEKYIIINX, O KBAJIpaTe KacaTeJIbHOM.

Brnanerp moHsiTHEM KOOpPAMHAT Ha IUIOCKOCTH, pabdoTaTh C YpaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. BraaeTs NOHATUAMHM YriaoBoro koddduuueHnta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUYECKHUUA CMBICI M CBSI3b YIJIOBOTO



ko3 dulrieHTa ¢ BO3pacTaHUEM U YOBIBAaHHUEM JIMHEWHOW (YHKUUH. YMETb
pemare METOJOM KOOPAMHAT 3aJaud, CBS3aHHBIE C MAPAJUIETBHOCTBIO U
MEPIEHANKYJIAPHOCTBIO TPSMBIX, IEPECEUCHUEM IPSAMBIX, HAXOXKICHHEM TOYEK
IIEPECEUCHUS.

BpiBomUTh W BIAJETh YPAaBHEHHUEM OKPYKHOCTH. McCHonp30BaTh METON
KOOPAMHAT I HAaXOXIACHMS I[EPECEUYCHUN OKPYKHOCTEH W NpsAMBIX. Bianers
dopMynamMu paccTosiHUS OT TOYKHM [0 MPSAMOM, IUIOMIAAM MapajieJorpamMmma B
KOOpJMHATaX, UMETh MOHATHE 00 OpHEeHTHpPOBaHHOHN miomanu. Iloap3oBaTbes
METOJOM KOOpAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IMpUh  PELIEHUU
FEOMETPUYECKUX W TMPAKTUUYECKUX 3adad. [IpuMeHsATh MeTon KOOpAMHAT B
IPaKTUKO-OPUEHTHUPOBAHHBIX TEOMETPUYECKUX 3a/1a4aX.

Brnanerp moHsTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPBHI,
YMHOXaTh Ha YHWCJIO, BIAJAETh MPAaBWIAMHU TPEYTOJIbHUKA W Mapajulesiorpamma.
Bianerb nmpakTUYECKMMHU MHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMU BEKTOpa. Bianerb CIOKEHHMEM U BBIYMTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAWHATAX.

Nmets npencrasienue o 0asuce (Ha MiI0CKOCTH). PackiaapiBaTh BEKTOPHI 1O
0asucy. PacknaapiBaTh BEKTOpPhl CHJI C TOMOIIbIO TPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUW. [IpUMEHATH TMOJIydeHHbIE 3HaHUA B
npocTermnx GU3ndeckux 3agadax.

Bnagers NoHsATHEM CKAJISIPHOTO IPOU3BEICHUS BEKTOPOB, IOHUMATh €TI0
F€OMETPUYECKUM CMBICII W YBEPEHHO II0Jb30BAaTbCS €0 BBIPAKECHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATHh AUCTPUOYTHUBHOCTH CKAJISAPHOTO MPOU3BEICHUS
U €ro CBfA3b C NnpoenupoBaHueM. [IpuMeHsTh CKaIsipHOE NPOU3BEACHUE BEKTOPOB
JUI. HaXOXKIECHUs JUIMH U yTJIOB. PemaTe reoMeTpuyeckue 3a1adyu C MOMOILBIO
CKQJISIPHOTO IIPOM3BEeICHUS. VICIonp30BaTh CKaIsipHOE NPOU3BEIACHUE BEKTOPOB B
anreOpanyecKkux 1 PU3NYECKUX 3a/1auax.

Bnagere moHATHUSMH NPaBWIBHOTO MHOTOYI'OJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1YTH OKPYKHOCTH W PaJMaHHON MEPBHI yIJa, BBIYUCIATH IUIOMAb Kpyra u
ero vacre. [lonumare cmbica uncia m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
pEIlIEHNH TPAaKTUYECKUX 3a4ady. 3HaTh HCTOPUUYECKHE CBEJCHHUS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IIJIOIIAH KPYTa.

HNmeTts mnpencrtaBieHne O NpeoOpa3oBaHUU IUIOCKOCTH, O JBUKCHMSX.
Haxoauth ocu, IEHTpbl CHUMMETpUU (GUTYp, IEHTPHl IOBOPOTAa, HAXOIUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpuMeHATs ABUMKEHHS TIOCKOCTH
IIPU PEILIEHUU TEOMETPUUECKHUX 3a1a4.

IIpuMeHATh NONyYEHHBIE 3HAHUSA HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJENH JUIS 3a7a4 PEAIbHON KU3HHA U NMPOBOAUTH COOTBETCTBYIOINE BHIYMCICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YACh, TAE
HEO0OXO0IUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nudpoBbie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Hauana reomerpun. IIpocreiime bubnuotexa [JOK
1 reoMeTpUIecKre QUTyphl U UX CBOIMCTBA. 28 1 https://m.edsoo.ru/7f415e2e
N3mepenne reoMeTpUIeCKIX BEITUIHH
bu6moreka [IOK
2 Tpeyromnbauky 19 1 https://m.edso0.ru/7f415e2e
3 [MapannensHocTs. CyMMa yIioB 15 1 bubmorexa [IOK
MHOTOYTOJBHIKA https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
4 HpsmoyronbHbIe TPEYToNbHUKHI 7 https://m.eds00.ru/7f415e2e
bu6mmoreka [JOK
5 I'eomerpuyeckue HepaBeHCTBA 5 1 https://m.edso0.ru/7f415e2e
OxkpyxHocTb. ['eomeTpuueckue mecrta bubnunoreka [JOK
6 Touek. [TocTpoeHus ¢ MOMOIIBIO [UPKYJIS 18 1 https://m.edsoo.ru/7f415e2e
U JIMHEHKHU
7 [ToBTOpEHKE, 0600LIEHHE, CHCTEMATH3ALNS 10 1 bu6miorexa LHOK
SHAH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoanuyecTBo 4acos DJIEKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 HeTbIpéxyronbHUKH 22 1 https://m.edsoo.ru/7f415e2e
bubmmoreka [IOK
2 Honobue 16 1 https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
3 Inomans 16 1 https://m.edsoo.ru/7f415e2e
A Teopema Iudaropa u Hayana 18 1 bubnmorexa LIOK
TPUTOHOMETPHH https://m.edsoo.ru/7f415e2e
5 VIJIbl U 4eTBIPEXYTONBHUKH, CBA3AHHBIE C 2 ! bubmorexa [IOK
OKPYIKHOCTBIO https://m.edsoo.ru/7f415e2e
6 [ToBTOpEHKE, 0600IEHHE, CUCTEMATH3ALIMS 10 1 butmiorexa LHOK
— https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

9 KUIIACC

KosmmuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iejioB U TeM nudpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 PereHne TpeyroapHUKOB 22 1 https://m.edsoo.ru/7f415e2e
bubmmoreka [{OK
2 [Tonobue TpeyroabHUKOB 12 1 https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
3 Merto KOOpIuHAT 10 1 https://m.edsoo0.ru/7f415e2e
bu6moreka [IOK
4 BexkTops! 20 1 https://m.eds00.ru/7f415e2e
bu6moreka [IOK
5 JliHa OKpYKHOCTH M ILIOWIA/b Kpyra 16 1 https://m.edso0.ru/7f415e2e
bu6mmoreka [JOK
6 JIBMOKEHHUS TUIOCKOCTH 10 https://m.edsoo.ru/7f415e2e
7 [ToBTOpEeHUE, 0600IIEHNE, 12 1 bubmiorexa HOK
CHCTEMATH3aII 3HAHY https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThi

1 Hcropust BOSHUKHOBEHUS U PaA3BUTHS T€OMETPUU 1

9 HauansHnele nonatus reomerpun. Touka, npsmas, 1
OTPE30K, JIy4

3 HauansHnele nonatus reomerpun. Touka, npsamas, 1
OTPE30K, JIy4

4 [TonsiTre 06 akcuome, TeopeMe, J0Ka3aTeabCTBE, 1
ONpEJIETIEHUH, CBOICTBE, IPU3HAKE
B3anMHOe pacnosioxkeHre TOYEK Ha MPSIMOM.

5 N3mepenue qIMHBI OTPE3Ka, paCCTOSTHUE MEXKITY 1
TOYKAMH
B3anmHoe pacnonokeHue TOYeK Ha MpSIMOil.

6 W3mepenune ninuHbl OTpe3Ka, pacCTOSTHUE MEKITY 1
TOYKAMH
B3aumHoe pacnonoxeHue To4eK Ha IPSIMOM.

7 W3mepenune niuuHbl OTpe3Ka, paCCTOSHUE MEX Y 1
TOYKAMH

8 [Tonynnockocts u yrois. Buael yrios. U3mepenue 1
BEJIMYHH YTJIOB

9 [Tonynnockocts u yros. Buael yrios. U3mepenue 1
BEJIMYHH YTJIOB

10 [TonymnockocTs 1 yrois. Bunsl yrios. M3mepenue 1
BEJIMYHH YTJIOB

11 Beprukansusle u cMexHbIe yriibl. [lapamnensHelie n 1




NEPIEHIUKYIISIPHBIE IIPSAMBIE

Beprukanbuslie 1 cMexkHbIE YIibl. [lapaiensabie u

12 MEPIICHANKYIISPHBIE TIPSMbIC 1

13 Beprukanbnaslie 1 cMexkHbIE YIibl. [lapaensable u 1
MEPIIEHANKYIISPHBIE TIPSMbIE

14 Beprukanbnaslie 1 cMexHbIE YTIibl. [lapamiensHble u 1
MePIICHUKYISPHBIE TIPSMBbIE

15 Beprukanbnaslie 1 cMexHbIE YIibl. [lapaiienbHble u 1
MePIIEHIUKYJISIPHBIE TIPSMbIE

16 Buccekrpuca yrira 1

17 Buccekrpuca yria 1

18 Buccekrpuca yrira 1

19 Jlomanas. Buasl nomanbix. J[sinHa JoMaHoOM 1

20 Jlomanas. Buapl 1omaHbIX. JJTMHA JTOMaHOM 1
MuoroyronbHukHU. [lepumeTp MHOTOYTOJIbHUKA.

21 [ToHsATHE O BBIMYKJIBIX M HEBBITYKIIBIX 1
MHOT'OYTOJIbHUKaX
MsoroyronasHukH. [lepumeTp MHOrOyrojabHHKA.

22 [ToHsATHE O BBIMYKJIBIX M HEBBITYKIIBIX 1
MHOT'OYTOJIbHUKaX
MsoroyronsHuKH. [IepumeTp MHOrOyrojabHUKA.

23 [ToHsITHE O BBIMYKIIBIX M HEBBIMYKIIBIX 1
MHOTOYTOJIbHUKaX
MsoroyronsHuKH. [lepumeTp MHOroyrojabHUKA.

24 [ToHsTHE O BBITYKIIBIX ¥ HEBBITYKJIBIX 1
MHOTOYTOJIbHUKaX

o5 MHoroyronsHUKH. [lepuMeTp MHOrOyrojabHHKA. 1

Ilonsatue o BBIITYKJIBIX U HCBBITYKIIBIX




MHOT'OYT'OJIbHUKaAX

26 WNHcTpyMeHTBI U1 U3MEPEHUN U TOCTPOSHUM 1

27 HNHCcTpyMEHTHI U1 N3MEPEHUN U TOCTPOSHUN
KontponsHast padora no Teme "Havana reomerpuu.

28 [Ipocreiimme reomeTpruuecKkue GUrypsl U UX 1
cBoiicTBa. I3mepenue reomerpruyeckux uryp"

29 Menuana, OMCCeKTpUca U BEICOTA TPEYTOJIbHUKA

30 Menuana, OMCCEKTpUca U BEICOTA TPEYTOJIbHUKA 1

31 PaBeHCTBO TpeyroJbHUKOB

32 [IepBblit 1 BTOpOM NPU3HAKU PAaBEHCTBA 1
TPEyTOJILHUKOB

33 [IepBblit 1 BTOpOM NPU3HAKU PAaBEHCTBA 1
TPEyTOJILHUKOB

34 [TepBrIit 1 BTOPOIl MPU3HAKKU PABEHCTBA 1
TPEYroJbHUKOB

35 [TepBrIit 1 BTOPOI MPU3HAKKU PABEHCTBA 1
TPEYroJbHUKOB

36 [TepBrIit 1 BTOpPOI MPU3HAKKU PAaBEHCTBA 1
TPEYroJbHUKOB

37 PaBHOOEIpeHHBIC TPEYTOIBHUKH U X CBOMCTBA 1

38 PaBHOOeIpeHHbBIE TPEYTONBHUKH U UX CBOWCTBA 1

39 PaBHOOeIpeHHbBIE TPEYTONBHUKH U X CBOWCTBA 1

40 [Ipu3nak paBHOOEAPEHHOTO TPEYTOIbHUKA 1

41 [Ipu3Hak paBHOOEIPEHHOTO TPEYTOJbHUKA 1

42 Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1

43 Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1

44 Tperuii npu3HaK paBeHCTBA TPEYT OJIbHUKOB. 1




[ToyrogoBast KOHTpOJIBHAS paboTa

@urypsl ¢ oceBoi cumMmerpuen. IIpumepst

45 CUMMETPHH B OKPYIKAIOIIEM MHUpe 1
16 @urypsl ¢ oceBoi cumMmerpuen. IIpumepst 1
CUMMETPHH B OKPYIKAIOIIEM MHUPE
47 KonTponbhas pabora no teme "TpeyroinbHuKu" 1
48 [MapannenbHOCTh MPSIMBIX 1
49 CpolicTBa U NPU3HAKY MapaJJIENIbHbBIX MPSAMBIX 1
50 CpoilicTBa U NPU3HAKY MapaJJIENIbHbBIX MPSAMBIX 1
o1 CpoiicTBa U NMPU3HAKY MAPAIIIEIBbHBIX MPSMBIX 1
52 CBolicTBa ¥ IPU3HAKH MMAPAJUIEIBHBIX MPIMBIX 1
53 CBolicTBa ¥ IPU3HAKH MMAPAUIEIBHBIX MPSIMBIX 1
54 CBoOIiCTBa ¥ IPU3HAKH MMAPATUICITBHBIX MPSIMBIX 1
55 CyMMa yTJI0B TpEyroJIbHUKA 1
56 CyMMa yTJI0B TPEYroJIbHUKA 1
57 Bremraue yriel TpeyrojibHUKA 1
58 Brenraue yriel TpeyrojibHUKa 1
CyMMa BHYTPEHHHUX yIJIOB MHOT'OYT'OJIbHUKA U
59 CyMMa BHEIIHUX YTJIOB BBIITYKJIOT'O 1
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHUX yTJIOB MHOT'OYTOJIbHUKA U
60 CyMMa BHEIITHUX YTJIOB BBITYKJIOTO 1
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHUX YTJIOB MHOTOYTOJIbHUKA U
61 CyMMa BHEIIHUX YTJIOB BBIITYKJIOTO 1
MHOTOYTOJIbHUKA
62 KonrtpomnbHast padora no teme "[lapaymienbHOCTb. 1




CymMa yrioB MHOTOYyrojpHHUKa"

[Ipu3Haku paBeHCTBA NPAMOYTOJIBHBIX

63
TPEYroJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSIMOYTOJbHBIX
TPEYroJIbHUKOB

65 [lepnieniukynsip U HaKIOHHAs

66 CBolicTBO MeIMaHbl MPSAMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBEAEHHON K TUIIOTEHY3€

67 CBolicTBO MeIMaHbl MPSIMOYTOJIBHOTO
TpeyrojbHUKa, MPOBEAEHHON K THIIOTEHY3€

68 [IpsAMOYTOBHBIN TPEYTOIBHUK € yTiIOM B 30
rpaaycoB

69 [IpssMOYTONBHBIN TPEYTOIBHUK € yTIIOM B 30
rpagycoB

70 CooTHOIIEHHS MEXAYy CTOPOHAMH U YTJIaMU
TpeyrojJbHUKa

71 CooTHOIIEHHS MEXAYy CTOPOHAMU U YTJIaMU
TpPEeyrojJbHUKa

7 HepasenctBo TpeyronpHuka. HepaBeHcTBO 0 anuHe
JIOMaHOM

73 HepaBeHcTBO Mexay NeprEeHANKYISIPOM U
HaKJIOHHOH. PaccTosiHue OT TOYKM A0 IpSIMOM

74 KonTponbnas pabota o Temam "[IpsimoyronbHbie
TpeyronbHuku", "['eomeTpruueckue HepaBeHcTBa"

75 OKpy>KHOCTb, XOP/Ibl U TUAMETPBI, UX CBOICTBA

76 OKpy>KHOCTb, XOP/Ibl U TUAMETPBI, UX CBOICTBA

77 B3aumHoe pacnosnoxeHne OKpy>KHOCTH U TIPSIMOM.




KacarenbHast u cekyasi K OKpy>KHOCTH

B3aumHoe pacnosoxeHne OKpy>KHOCTH U TIPSIMOM.

8 KacarenbHas u cexymasi K OKpy>KHOCTH

79 B3aumHoe pacnosnoxeHne OKpy>KHOCTH U IPSIMOM.
KacarenbHas u cexymas K OKpy>KHOCTH

80 OKpy>KHOCTb, BITUCAHHAS B yTOJI

81 OKpY’KHOCTb, BIIUCAHHAs B yToOJl
[ToHsITHE O TEOMETPUYECKOM MECTE TOUEK.

82 [Ipumepbl reoMeTpuYecKUX MECT TOUEK Ha
IJI0CKOCTH
[ToHsITHE O TEOMETPUYECKOM MECTE TOUECK.

83 [IpuMepsl reoMeTpUIEeCKUX MECT TOUYEK Ha
IJI0CKOCTH

84 OnrcaHHasi OKPYXHOCTh TPEYTOJIbHUKA, €€ IIEHTP

85 OnrcaHHasi OKPYXHOCTh TPEYTOJbHUKA, €€ IIEHTP

86 MeTto reoMeTpuYeCKUX MECT TOUYEK MPU PEIICHUU
reOMEeTPUUECKUX 3aa4

87 MeTto reoMeTpuYECKUX MECT TOUYEK MPU PEIICHUU
reOMEeTPUUECKUX 3aja4

88 MeTto 1 reoMeTpuYeCcCKUX MECT TOUYEK MPU PEIICHUU
reOMEeTPHUECKUX 3aa4

89 MeTto reoMeTpUYECKUX MECT TOUEK MPU PEIICHUU
reOMEeTPHUECKUX 3aa4
O60cHOBaHMS MPOCTEUITUX TOCTPOCHUIMA, ITATIBI

90 3aJ1a4M Ha IOCTPOCHHUs, PELIEHHUE 3a1a4 Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEUKON

o1 O6ocHOBaHMsI TPOCTEHIITNX MOCTPOCHUH, STAIbI

3a1avU Ha IMOCTPOCHU S, pCHICHUEC 3aa1 Ha




IIOCTPOCHUE LIUPKYJIEM U JIMHEUKON

92

Konrpomnsnas padora no teme "OKpy>KHOCTb.
I'eomerpuueckue Mecta Touek. Iloctpoenns ¢
MTOMOIIBIO HUPKYJIS U IUHEHKN"

93

[ToBTopenue u 06o0menue. Pemenne 3amay,
WUTFOCTPUPYIOIIHAX CBA3HA MEXKIY PA3ITUYHBIMA
TEeMaMH Kypca

94

[ToBTOpenue u 06061eHne. Pemenne 3aay,
WIUTIOCTPUPYIOIIUX CBA3U MEXY Pa3IMYHBIMU
TEMaMH Kypca

95

[ToBTOpenue u o6obmenue. Pemenne 3anad,
WJUTIOCTPUPYIOIIUX CBSI3U MEXIY Pa3IMYHbIMU
TeMaMH Kypca

96

[ToBTOpenue u o6obmenue. Pemenne 3amad,
WUTFOCTPUPYIONIUX CBSI3H MEKIY Pa3THIYHBIMU
TeMaMH Kypca

97

[ToBTOpenue u o6obmenue. Pemenne 3amad,
WUTFOCTPUPYIOIIUX CBSI3H MEKIY Pa3TMIYHBIMU
TeMaMH Kypca

98

[ToBTOpenue u o6odmeHue. Pemenue 3amay,
WUTFOCTPUPYIOIIUX CBSI3H MEKIY Pa3IMYHBIMU
TEMaMH Kypca

99

[ToBTOpeHue u o6odmeHue. Pemenue 3anay,
WUTIOCTPUPYIOIINX CBSI3H MEXKIY Pa3IMUHbIMU
TeMaMU Kypca

100

[ToBTOpenue u 0606mIeHne. Pemenue 3aay,
WUTIOCTPUPYIOIINX CBSI3H MEXKIY Pa3IMuHbIMU
TeMaMH Kypca




101 Hrorosas KoHTpoJbHAs paboTa 1
[ToBTopenue u 00o0menue. Pemenne 3ama4,
102 WLTIOCTPUPYIOIINX CBSI3H MEXK/Ty Pa3IMYHBIMH 1
TEeMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




8 KUIIACC

KoandecTBO 9acoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoThl

[Tapannenorpamm, ero Mpu3HAKU U CBOMCTBA
[Tapannenorpamm, ero Npyu3Haku U CBOKMCTBA 1

3 [Tapannenorpamm, ero nNpu3HaKu U CBONCTBA. 1 1
Jluarnoctuueckasi KOHTpOJIbHas padoTa.
[Tapannenorpamm, ero nNpru3Haku U CBOKMCTBA 1

5 [Tapannenorpamm, ero Mpu3HAKU U CBOMCTBA

6 [IpsiMoyToIBHUK, pOMO, KBaApaT, X MPU3HAKU U 1
CBOMCTBa

7 [IpsiMoyToaBHUK, pOMO, KBaApAaT, X MPU3HAKU U 1
CBOMCTBa

3 [IpsimoyronbHUK, poMO, KBaIpaT, UX MPU3HAKH U 1
CBOMCTBa

9 [IpsimoyronpHUK, poMO, KBaIpaT, UX MPU3HAKU U 1
CBOICTBA

10 Cpennsisi TMHUS TPEYTOJIbHUKA

11 Cpennsisi TMHUS TPEYTOJIbHUKA

12 Tpanernus. PaBHoOeApeHHas Tparenus, e€ CBOHCTBa 1
Y NIPU3HAKU

13 Tpanernus. PaBHoOeApeHHas Tparenus, e€ CBOHCTBa 1
Y MPU3HAKU

14 [IpssmoyronpHas Tpanenus

15 Cpennsist tMHUS Tpaneuuu

16 Teopema daneca




17 Teopema daneca 1

18 Teopema 0 TpONOPLMOHAIBHBIX OTPE3KAX 1

19 Teopema 0 IpONOPIIMOHATBLHBIX OTPE3KAX 1

20 LlenTp Macc TpeyroJabHUKA 1

21 LleHTpabHO-CUMMETPHYHBIE (PUTYPHI 1

29 KonTponbHas pabota o teme 1
"YeTbIpEXyrobHUKN"

23 [Momo6ue TpeyroibHUKOB, KOAPPHUIIMEHT TOA00Us 1

24 [Tonobue TpeyroabHUKOB, K03 PUIIMEHT To100Us 1

25 [Ipu3naku nmogo6ust TpEYroJbHUKOB 1

26 [Ipu3naku nmogo6ust TPEYroJbHUKOB 1

27 [Ipu3naku nmogo6ust TpEYroJbHUKOB 1

28 [Ipu3Haku mogoOust TPEYroJIbHIKOB 1

29 [Ipu3Haku mogoOust TPEYroJIbHIKOB 1

30 [Ipu3Haku mogoOust TPEyroJIbHUKOB 1

31 IIpumeneHue mo1o0us NpH pelIeHUH MPAKTUYECKUX 1
3a1a4

39 [IpumeHeHue mo100us pH pelICHUH PAKTUYECKUX 1
3a1a4

33 [IpumeneHue o100Ms MPH PeLICHUH NPAKTUYECKUX 1
3a1a4

34 [IpumeneHue o100Ms MPH PeLICHUH NPAKTUYECKUX 1
3a1a4

35 [TpumeHeHue mo100Ms MPH PeICHUH MPAKTUYECKUX 1
3a1a4

36 [IpumeneHue mo100Ms MPH PeLICHUH MPAKTUYECKUX 1

3aaa4




37

BBenenne nonsaTust mpeoOpazoBaHus MOI00US U
noJI00HBIX (pUryp

38

Konrtponsnas padora no teme "[lomodue"

39

ITonsarue mwiomamgu. CBoiicTBa ILIOIIAAEH
reoMeTpuIecKkux puryp

40

ITonsarue mwiomamu. CBoiicTBa IUIOIIAAEH
reOMETPUUECKUX QUTYp

41

ITonsarue mwiomamu. CBoiicTBa ILIOIIIAAEH
reOMETPUUECKUX QUTYp

42

[Ipocreitmme GopMybl IS TUIOIIAINA
TpeyrojbHUKa, MapaienorpamMma, pomoa u
Tpanenuu

43

[Ipocreitmme GopMybl IS TUIOIIAINA
TpeyrojbHUKa, MapauienorpamMma, pomoa u
Tpaneuuu

44

[Ipocreiimme GopMybl IS TUIOIIAIN
TpeyrojbHUKa, MapaiienorpamMma, pomoa u
tpaneuuu. [lonyronoBas koHTposibHas paboTa.

45

[Ipocreiimme GopMyIbl IS TUIOIIAIN
TpeyrojbHUKa, MapauienorpaMma, pomoa u
Tpaneuuu

46

[Ipocreiimue Gpopmysbl As TUIOMIATN
TpeyrojbHUKa, MapaiienorpamMma, pomoa u
Tpanenuu

47

[Ipocreiiue GopMybl A TIIOLIAN
TPEyTroJIbHUKA, NapajuiesorpamMma, pomoa u
Tpamnenuu

48

[Ipocreiiue GopMybl A1 TIIOLIAN




TpeyroibHUKA, apajuieorpaMma, pomoa u
Tpaneuuu

[Ipocreiimme GopmyIbl AJIs TUTONIA TN

49 TpPEYroJibHUKA, TTapajuiesorpaMmma, pomoa u 1
Tparnenuu
[Ipocreiimme GopmyIbl AJIs TUTOIIA TN

50 TpeyToJbHUKA, apaieorpaMmma, pomoa u 1
Tpanenuu

51 [Tnomanu mogoOGHBIX puryp 1

52 [Tnomaam mogoOHBIX GuUTyp 1

53 [Tnomaam mogoOHBIX GuTyp 1

54 Kontponbnas padota o teme "Ilnomans" 1

55 Teopema ITudaropa 1

56 [Ipumenenne Teopemsl [Iudaropa npu perneHun 1
MPaKTUYECKUX 3aja4

57 [Ipumenenne Teopemsl [Iudaropa npu pemieHIN 1
MPaKTUYECKUX 3aj1a4

58 [Ipumenenue Teopemsl [Iudaropa npu pemreHun 1
MPaKTUYECKUX 3aja4

59 [Ipumenenue Teopemsl [Iudaropa npu pemeHun 1
MPaKTUYECKUX 3aja4

50 [Tpumenenue Teopems [Iudaropa npu pemreHun 1
MPaKTUYECKUX 3aja4

61 [IponopuroHanbHBIE OTPE3KU B IPSIMOYTOJIBHOM 1
TpeyroJbHUKE

62 [IponopuroHanbHBIE OTPE3KU B IPSIMOYTOJIBHOM 1

TPEYTrOJIbHUKE




[IponopuroHanbHbIe OTPE3KU B IPIMOYTOJIbHOM

63 1
TPEYTrOJbHUKE

64 [IporopuroHaIBHEIE OTPE3KU B IPSIMOYTOJIBHOM 1
TPEYTrOJbHUKE

65 [IpornoprroHaIBHEIE OTPE3KU B IPSIMOYTOJIBHOM 1
TPEYTrOJbHUKE

66 [IporoprroHaIBHBIE OTPE3KU B IPSIMOYTOJIBHOM 1
TPEYTOJILHUKE

67 CuHyC, KOCHHYC, TAHT€HC U KOTAHT'E€HC OCTPOTO 1
yTJIa IPSIMOYTOJIBHOTO TPEYTOJIbHAKA

68 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC OCTPOTO 1
yTJIa IPSIMOYTOJIBHOTO TPEYTOJIbHAKA

69 CuHyC, KOCHHYC, TAHT€HC U KOTAHTE€HC OCTPOTO 1
yriia IpsIMOYTOJIBHOTO TPEYTOJIbHUKA

70 Tpuronomerpuueckue ¢pyHkiuu yrioB B 30°, 45° u 1
60°

71 Tpuronomerpuueckue ¢pyHkiuu yrioB B 30°, 45° u 1
60°

79 Kontponbnas padota o teme "Teopema [Tudaropa 1
Y HayaJia TpuroHomerpun"

73 Brrcannble v eHTpaNbHbIC YTIIbI 1

74 BrrcanHble v LIEHTpaNbHBIE YTIIbI 1

75 Brrcannble v eHTpaNbHbIC YTIIbI 1

76 Brimcannble v eHTpaNbHBIC YTIIbI 1

77 VYron Mex Iy KacaTelabHOU U XOPIOH 1

78 VYron Mex Iy KacaTelabHOU U XOpIOH 1

79 VYTibl MEXIY XOpIaMHU U CEKYIIUMU 1




80

VYrael MeXy XOpAaMU U CEKyLUIUMHU

81 BrucanHbie U ONMCaHHBIE YETHIPEX YT OJIbHUKHU 1
82 BrnucanHble 1 ONMCAHHBIE YETHIPEXYTOIbHUKI
83 CBoiicTBa M MPU3HAKHU BIIHCAHHOTO 1
YeThIPEXYTOIbHUKA
84 CBoiicTBa M MPU3HAKH BIIHCAHHOTO 1
YeTBIPEXYTOIbHUKA
85 CBoiicTBa M MPU3HAKH BIHCAHHOTO 1
YeTBIPEXYTOIbHUKA
86 CBolicTBa M IPU3HAKKU BIIMCAHHOTO 1
YeTHIPEXYTOILHUKA
87 B3anMHOe pacnosioxkeHue 1ByX OKPYKHOCTEN 1
88 B3anMHOe pacrionoskeHue JByX OKPYKHOCTEH 1
89 Kacanue okpyxHOCTEH 1
90 Kacanue okpyxHOCTEH 1
91 OO6mue kKacaTenbHBIE K ABYM OKPYXHOCTSIM 1
92 KoHnTtposbHas padoTa o Teme "VYTiibl u 1
YeThIPEXYTOJIbHUKH, CBSI3aHHBIE C OKPY>KHOCTHIO"
[ToBTOpenue u o6odmeHue. Pemenue 3anay,
93 WUTFOCTPHUPYIOIIUX CBS3H MEXTY Pa3TUIHBIMU 1
TeMaMU Kypca
[ToBTOpenue u 06061IeHue. Pemenue 3aaay,
94 WUTIOCTPUPYIOIINX CBSI3H MEXKIY Pa3IMUHbIMU 1
TeMaMU Kypca
[ToBTOpenue u 06061eHne. Pemenue 3aay,
95 WJUTIOCTPUPYIOUINX CBA3U MEXKIY Pa3IMUHbIMU 1

TEMaMHU Kypca




96

[ToBTopenue u 06o0menue. Pemenne 3amay,
WUTIOCTPUPYIOLINUX CBI3H MEXIY Pa3IUUYHBIMU
TEeMaMH Kypca

97

[ToBTOpenue u 06o0menue. Pemenne 3amay,
WUTFOCTPUPYIOLIHAX CBA3HA MEXKIY PA3JITMYHBIMA
TEeMaMH Kypca

98

[ToBTOpenue u 06061eHne. Pemenne 3aay,
WJUTIOCTPUPYIOIIUX CBA3U MEXY Pa3IMYHBIMU
TeMaMH Kypca

99

[ToBTOpenue u 06061eHne. Pemenue 3aaay,
UIUTIOCTPUPYIOIIUX CBSA3U MEXKY PA3IMNYHBIMU
TEMaMH Kypca

100

[ToBTOpenue u 06o61eHne. Pemenne 3aay,
WIITIOCTPUPYIOIINX CBSI3H MEXY Pa3THIHBIMU
TeMaMH Kypca

101

Hrorosas koHTpoJbHAs paboTa

102

[ToBTOpenue u odobmenue. Pemenne 3anay,
WUTFOCTPUPYIOIIUX CBSI3H MEKIY Pa3TMIYHBIMU
TeMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KUIIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTpoJsbHbie padoThl

Cunyc, kocunyc, Tanresc yriaos ot 0 go 180°

OcHoBHOE TPUTOHOMCETPUYICCKOC TOXKICCTBO

@opmysl npuBeneHus. Jluarnocruueckas
KOHTpOJIbHas paboTa.

@opMyJIbl IPUBEICHUS

Pemenue tpeyronpsHukoB. Teopema KOCHHYCOB

Pemenue tpeyronpsHukoB. Teopema KOCHHYCOB

Teopema cuHyCcOB

0N | 0D

Teopema cuHycoB

Rl |R P

Pemenne npakTuyeckux 3a/1a4 ¢ UCMOJIb30BaHUEM
TEOpPEMbl KOCUHYCOB U TEOPEMbI CHHYCOB

10

Pemenne MPAKTUYCCKUX 3aaa4 C UCITIOJIb30BAHHUEM
TEOPEMBI KOCMHYCOB U TCOPEMBI CHHYCOB

11

Pemenne IMPaKTUYCCKUX 3aa4 C UCIIOJIb30BAHUEM
TEOPEMBI KOCMHYCOB U TECOPEMBI CHHYCOB

12

Pemenne IMPAKTUYCCKUX 3a1a4 C UCIIOJIb30BAHHEM
TCOPEMbI KOCMHYCOB U TCOPEMBI CHHYCOB

13

Tpuronomerpuueckue GopMyIIbl TSl TIOMAAH
TpeyrojbHUKa, MapaiienorpaMma

14

TpI/IFOHOMeTpI/I‘-ICCKI/IC (bOpMy.]IBI JJIA THI101maau
TPEYTroJIbHUKA, ITapaJiuiejiorpamMmma

15

TpI/IFOHOMeTpI/I‘-ICCKI/IC (bOpMy.]IBI JJIA 11101 aau
TPCYTroJIbHUKA, ITapaJiuIiejiorpamMmma




Tpuronomerpudeckue GOpMyIIb IS IIIOMIA

16 TpEyroJjbHUKa, apaiieIorpaMMa 1
17 ®opmyna ['epona 1
18 ®dopmyna ['epona 1
19 ®dopmyna ['epona 1
20 dopmyIna TIOMAAN BEITYKIOTO YeThIPEXYTOIbHHUKA 1
21 @opMya IIONIaJAH BBITYKIIOTO YETBIPEXYTOJIbHUKA 1
29 KonTponbHas pabota no teme "Pemienue 1
TPEyTOJIBLHUKOB"
23 Xopbl ¥ 10100HBIE TPEYTOJILHUKU B OKPYKHOCTH 1
24 Teopema 0 mpOU3BEAECHUH OTPE3KOB XOP/I 1
25 Teopema 0 mpOU3BEAECHUH OTPE3KOB XOP/I 1
26 TeopeMbl 0 MPOU3BEICHUH OTPE3KOB CEKYIIIHNX 1
27 TeopeMbl 0 MPOU3BEICHUH OTPE3KOB CEKYIIINX 1
28 Teopema o kBajpaTe KacaTeIbHON 1
29 Teopema o kBajpaTe KacaTeabHON 1
30 Teopembl UeBsl 1 MeHnemast 1
31 Teopembl UeBsl 1 MeHnemast 1
32 Teopembl UeBsl 1 MeHnemast 1
33 [TonsiTue o romoreTun 1
34 KoHntposbHas padota o teme "Ilomooue 1
TPEYroJIbHUKOB"
YpaBHeHHE MPSAMOIA Ha TUIOCKOCTH. YTIIOBOM
35 KOd(p(GUIIMEHT ¥ CBOOOTHBIN YIJIeH, UX 1
T€OMETPUYECKUI CMBICIT
36 YpaBHEHHE NPSIMOM Ha IIJIOCKOCTU. YTIOBOM 1

KOd((GUIIMEHT ¥ CBOOOTHBIN YJIeH, UX




F€OMETPUUYECKUI CMBICIT

[TapamienpHOCT ¥ NEPIEHANKYJIAPHOCTD IIPSAMBIX

37 .
(uepe3 yriaoBoit KOApPHUIIHEHT)

38 VYpaBHEHHE OKPY)KHOCTH

39 Haxoxnenne nepecedyeHuil OKpYKHOCTEN U IPSIMBIX
B KOOp/MHATaxX

40 HaxoxneHne nepecedeHui OKpYKHOCTEN U MPSIMBIX
B KOOp/WHATaX

41 dopMyna pacCTOSHUS OT TOYKH 10 IIPSIMOU
[Tnomanp napanienorpaMmma B KOOpIMHaTaXx,

42 TIOHSATHE 00 OPUEHTUPOBAHHOMN TIJIOIATH.
[TonyrogoBast KOHTpoJIbHAs padboTa.

43 [TpumeneHme MeTOAa KOOPAWHAT B MTPAKTHYECKH-
OpPHEHTUPOBAHHBIX T€OMETPUUECKUX 3a1auax

44 Kontponbnas padota o reme "Meton koopauHat"

45 BekTopbl Ha MII0CKOCTH

46 CrnoxeHue ¥ BBIYMTaHHE BEKTOPOB — IIPAaBUIIA
TPEyroJIbHUKA U MapajuiesorpaMma

47 CrnoxeHue ¥ BBIYMTaHHE BEKTOPOB — IIPAaBUIIA
TPEyroJIbHUKA U MapajuiesorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunatel BekTopa

50 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB, YMHOKEHHE
BEKTOpA Ha YKMCIIO B KOOPAMHATAX

51 CrnoxeHre ¥ BBIYMTaHHE BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YKMCIIO B KOOPAMHATAX

52 [IpumeHeHne BeKTOpPOB B (pU3HKE, IIEHTP Macc




[Tonsartue o 6a3uce (Ha mIockocTH). PaznoxxeHus

53
BEKTOPOB 110 0azucy

54 [TonsTre o 6a3uce (Ha MWIOCKOCTH). Pa3noxeHus
BEKTOPOB 110 0a3ucy

55 [TonsTre o 6a3uce (Ha MWIOCKOCTH). Pa3noxeHus
BEKTOPOB 110 0a3ucy
CkasipHoe TpOU3BeJICHNE BEKTOPOB,

56 reOMETPUIECKUI CMBICI M BEIPA)KCHHUE B
JIEKapTOBBIX KOOPAWHATAX

S7 JucTpuOyTUBHOCTH CKAJIIPHOTO MPOU3BEACHHUS

58 CkasipHO€ TPOU3BEICHNE U MTPOCIIPOBAHNE

59 [TpuMeHeHwe CKaISIPHOTO IPOM3BEICHUS BEKTOPOB
JUTSl HAXOXKICHUS JUTUH U YTIIOB

50 [TpumMeHeHre CKaISIPHOTO IPOM3BEICHUS BEKTOPOB
TUTsl HAXOXKICHUS JUTUH U YTIIOB

61 [TpumMeHeHre CKaISIPHOTO IPOM3BEICHUS BEKTOPOB
JUTsl HAXOXKICHUS JUTUH U YTIIOB

62 Penrenne reoMerpuyeckux 3a1a4 ¢ MOMOIIBIO
CKQJIIPHOTO TIPOM3BEICHUS

63 Penrenne reomMeTpuyeckux 3a1a4 ¢ MOMOIIBIO
CKJIIPHOTO TIPOM3BEICHUS

64 KoHntposbHas padota o teme "Bektopsr"

65 [IpaBuIBHBIE MHOTOYTOJIBHUKHU, BBIYHCIICHUE X
AIIEMEHTOB

66 [IpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE X
3JIEMEHTOB

67 [IpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE X

9JICMCHTOB




HpaBI/IJIBHBIe MHOI'OYT'OJIbHUKH, BBIYHUCIICHUC UX

68 1
HJIEMEHTOB

69 Ywucro T ¥ ITMHA OKPYKHOCTH 1

70 Ywucro T ¥ ITMHA OKPYKHOCTH 1

71 JInvHa 1yru OKpy»KHOCTH 1

72 JInvHa 1yru OKpy»KHOCTH 1

73 Pamuannas mepa yria 1

74 Pannannas mepa yria 1

75 [Tnomans Kpyra U €ro 3JIeMEeHTOB (CEKTopa U 1
CErMEeHTa)

76 [Tnomraas Kpyra U ero 3JIeMEeHTOB (CEKTopa U 1
CErMeHTa)

77 [Tnomaap kpyra u ero >1eMeHTOB (CEKTopa U 1
CEerMeHTa)

78 Brruucnenue nepumMeTpoB U miomanaei puryp, 1
BKJTIOUAIOLIUX JIEMEHTHI Kpyra

79 Brruncnenue nepuMeTpoB U miomazei guryp, 1
BKJIIOUAIOLIUX JIEMEHTHI Kpyra

80 KonTposnbhas o teme "J{nmHa oKpy>XKHOCTH U 1
mionaas kpyra'

81 LleHTpanpHast CHMMETpUS 1

82 LenTpansHO-CHMMETpHUUHBIE (DUTYPBI 1

83 IToBopoTt 1

84 OceBas cummeTpus 1

85 durypsl, CHMMETPUYHbIE OTHOCUTEIBHO HEKOTOPOM 1
ocu

86 [TapannenbHbIil mepeHoc 1




87

TlonaTne IBMKEHUS U €TI0 CBOMCTBA

88

PaBenctBo uryp

89

[IposiBneHuss CHMMETpPUH B IIPUPOJIE, KUBOIIUCH,
CKYJIBITYpE, apXUTEKType

90

Komno3unum aprkeHuit (mpocTenye npumepsl)

91

[ToBTOpenue u 06061eHne. Pemenne 3aay,
WJUTIOCTPUPYIOIIUX CBA3U MEXY Pa3IMYHBIMU
TEMaMH Kypca

92

[ToBTOpenue u 06o61eHne. Pemenue 3amay,
UIUTIOCTPUPYIOIIUX CBSA3U MEXKY PA3IMNYHBIMU
TEMaMH Kypca

93

[ToBTOpenue u o6o61eHne. Pemenne 3aay,
UIUTIOCTPUPYIOIIUX CBSA3U MEXKY PA3IMNYHBIMU
TeMaMH Kypca

94

[ToBTOpenue u o6obmenue. Pemenne 3amad,
WUTFOCTPUPYIONTUX CBSI3H MEKIY Pa3THIYHBIMU
TeMaMH Kypca

95

[ToBTOpeHue u o6odmeHue. Pemenue 3amay,
WUTFOCTPUPYIOIIUX CBSI3H MEKIY Pa3THIYHBIMU
TeMaMH Kypca

96

[ToBTOpeHue u o6odmeHue. Pemenue 3amay,
WUTIOCTPUPYIOIINX CBSI3H MEXKIY Pa3IMUHbIMU
TeMaMU Kypca

97

[ToBTOpeHue u o6odmenue. Pemenue 3amay,
WJUTFOCTPUPYIOLIUX CBA3U MEXAY Pa3InUHbIMU
TeMaMH Kypca

98

[ToBTOpenue u 0606meHne. Pemenue 3aay,
WJLTIOCTPUPYIOIIHUX CBSI3H MEXK/Ty Pa3IMYHBIMU




TEMaMH Kypca

[ToBTopenue u 00o0menue. Pemenne 3ama4,

99 WLTIOCTPUPYIOIINX CBSI3H MEXK/Ty Pa3IMYHBIMH 1
TEeMaMH Kypca
[ToBTopenue u 06o0menue. Pemenne 3amay,

100 WLTIOCTPUPYIOIINX CBSI3H MEXK/Ty Pa3IMYHBIMH 1
TEeMaMH Kypca

101 Wrorosas koHTposbHas paboTa 1
[ToBTOpenue u 06061eHne. Pemenne 3aay,

102 WUTFOCTPUPYIONIUX CBSI3M MEXKIY Pa3THIHBIMA 1
TEeMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




YYEBHO-METOAUYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA

r
Ne Ha3panue nocodus ABTOp nocoousn H3pareascTBo o
U3/IaHUA
s yyammxest
1. | I'eomerpus, 7 —9: yueOHuk s JI.C.Atanacsu
00111e00pa3oBaTeIbHBIX
yapesermi B.®.byry30B [TpocBemenue 2023
C.b.Kamomues
2. | T'eomerpus: 3amaum  Ha O.H.banasu
FOTOBBIX  UYepTeXKax M
o 2018
noarotoBku k ['MA u EI'D: cHitre
7-9 xnacc
s yuurenst
1. | T'eomerpus, 7 —9: yueOHUK A JI.C.AtanacsH
0011e00pazoBaTeIbHBIX
yapeskeHuit B.®.Byry30B [TpocsemnieHue 2023
C.b.Kagomiien
2. | Uzyuenue reomerpuu B 7 — 9 JI.C.AtanacsiH
Kiaccax: MeTroj. peKkoOMeH1aluu B.®.Evivaon Tpocemenye 2020
K yue0.: Ku. anis yuaurens ~-PYTY30B,
1O.A.I'na3koB
3. | I'eomerpus: 3a7a4u Ha 9.H.banasu
TFOTOBBIX  yepTexax s
De 2018
noaroroBku k ['MA u EI'O: HHHIE
7-9 xnacc
4. | T'eomerpus. [lumakTudeckue b.I'.3uB
MaTepUalbl. 7 Kiace IIpocserenne 2021
B.M. Meiinep
5. | 3amaun W ympakHEHUs Ha E.M. PoGunoBHUY
rOTOBBIX ueprexkax. / — 9 NJIEKCA 2018

KJIaCCHI. FCOMeTpI/IH

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HUHTEPHET




https://resh.edu.ru

Poccuiickas anekTpoHHas MKosia

https://uchebnik.mos.ru

MockoBcKas OJICKTPOHHAS IIKOJIA

https://www.yaklass.ru

Sxiacc

Yuu.py

JucrannuonHbIl (hopMat o0ydeHUs IS IKOJLHUKOB

http://mathnet.spb.ru

CaiiT anemenTapHoi maremMatuku Jmutpusd ['ynmna

http://www.problems.ru

3agaun

https://fipi.ru

OUIIN - denepaibHblil HMHCTUTYT HE€NArOTMUECKUX
V3MEPEHUI




