MHWHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOM ®EJEPAIIIN
TI'ocynapcrBenHoe 0r0akeTHOE 001Ie00pa3oBaTeabHOe yupexaenue Camapckoi o01acTu
cpeaHsis o01eo0pasoBarTe/bHas mKoJa ¢. KpacHoapmelickoe

MYHHIMIAJbHOTO paiioHa KpacHoapmeiickuiit Camapckoii o0s1actu

I'bOY COI c.KpacHoapMmeiickoe

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
pykoBoautesib MO 3amecTtuTenb nupekropa no Y BP Hupexrop 'bOY COII
I'.10. I'mazkoBa I'bOY COLI c.KpacHoapmeiickoe c. Kpacnoapwmeiickoe
Ipukas Nel C.B. A6anbiMoBa O.H.AGamkuna
oT «29» 08 2024 r. oT «30» 08 2024 . [Mpuxka3 Ne70/2
oT «30» 08 2024 r.
PABOYASA ITPOT'PAMMA
(ID 1916838)
yueOHoro Kypca «I'eomerpust (yriy01éHHbIN YPOBEHB)) AGawwkuia O.H
C=RU, O=IBOY COoLl
JUTst o0y4arommmxcs 7 — 9 kinaccos ¢. KpacHoapMerckoe

CN=AbawknHa O.H.,
E=0.n.abashkina@ma
il.ru

MEeCTO noanucaHus
2024.09.02 09:27: l \
54+04'00'

c.Kpacnoapmeiickoe 2024



IHHOACHUTEJBHASA 3AIINCKA

['eomeTpust Kak OJIMH U3 OCHOBHBIX PA3/ICJIOB IIKOJIHHON MaTEMaTUKH, UMEIOIIUI CBOEH IEIbI0 00ECIIEUUTh N3YyUYCHHE
CBOMCTB M pa3MepoB (PUTyp, UX OTHOILICHUW M B3aMMHOE PACIOJIOKEHUE, OMUPACTCS Ha JIOTHYECKYIO, J10KA3aTEIIbHYIO
auHuio. lleHHOCTh u3y4YeHHMs] TeoMEeTpUHM Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs 3aKJOYaeTcss B TOM, 4YTO
0oOy4JaroImMiicss yYUTCS TPOBOAUTH JIOKA3aTENIbHBIC PACCY)XJCHHUS, CTPOUTHh JIOTHMUYECKHE YMO3aKJIIOUYCHHUS, IOKa3bIBaTh
WCTUHHBIC YTBEPXKJICHUA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKACHUS «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (HOpMYyIHpOBaTh 0OpaTHbIC yTBepkaAcHUs. Ocoboe 3HaueHUE JoKazaTesbHas JIMHUS UMEET IS
yIIIyOJIEHHOTO U3YUYEHHS] MAaTEMATHKHU.

Llenpro n3yuyeHust TEOMETPUU SIBJISIETCS UCIIOJIB30BAHUE €€ KAK MHCTPYMEHTA IIPU PEIICHUN KAaK MaTEMATHYECKHUX, TaK U
MPaKTUYECKUX 3a/1a4, BCTPEUAIOITUXCS B peaabHOM KU3HU. OO0yJaronuiics T0KeH HAyYUThCS OTIPEACIISITh TEOMETPHUCCKYIO
(burypy, onuchIBaTh CIOBAMH YEPTEXK WIM PUCYHOK, HAWTU ILIONIA/b 3€MEJbHOIO y4acTKa, PACCUUTHIBATh HEOOXOIUMYIO
JUIMHY OINTOBOJIOKOHHOTO KaOeyisi Wid TpeOyemble pasMephbl rapaxka sl aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTEIbHAS JIMHUS B U3YyUYCHHHM TeoMeTpud. [Ipu pemeHun 3amad MpakTHYECKOTO XapakTepa OOYyJaroIIHCs y4HTCS
CTPOUTh MATEMATUYECKUE MOJICJIM PEAJIbHBIX JKU3HECHHBIX CUTYaIMid, MPOBOAWUTH BBIYMUCJIEHHUS M OLCHUBATh aJICKBATHOCTH
MOJIYYEHHOI'O pe3yJibTara.

Oco0eHHOCTh Y4eOHOTO Kypca YriyOJIEHHOTO WM3YyYeHHsS T€OMETPUU COCTOMT B TOM, YTO OOYyYaroIIHecs HE MPOCTO
3HAKOMSITCSl C OMPEACIIEHHBIMU TOHSTUSMH, a YBEPEHHO OBIaeBalOT UMHU. CylIeCTBYIOIIME TEMBI MPOrpaMMbl 0a30BOTO
Kypca TE€OMETpUU H3y4aloTcs Ha OoJsiee TiIyOOKOM YpOBHE, a OOydaromiuecss MPUOOPETAIOT YMEHHs, MOMOTAIOIINE UM
YBEPEHHO TMPUMEHSATHh CBOW 3HAHUSA HE TOJHKO B MaTeMaTHKe, HO U B CMEXKHBIX MpeAMeTaxX, Mpexae Bcero (usmke u
nH(pOpMaTHKE, a TAKXE MOJIb30BATHCS MOJIYYECHHBIMU 3HAHUSAMU P PEIICHUHN MPAKTUUECKUX 3a/1ad.

CornacHo yueObHOMY TUTaHy B 7—9 Kiaccax u3ydaercs yriryOnEHHbIN yueOHbIN Kype «['eomeTpus», KOTOPBIN BKIIIOYAET
CIEOYyIOIME  OCHOBHBbIE  pa3fensl  coaepxkanus: «Hawanma  reomerpum»,  «TpeyronbHukm»,  «OKpYKHOCTBY,
«YeTtpipéxyronbaukny, «[logoduey, «dnmeMenTsl TpuroHomeTpuny, «ILnomaany», a Takke «MeTon koopauHaty, «BeKTops,
«IIpeobOpa3oBaHUs MIOCKOCTH.



Ha usyuenne yuebHoro kypca «I'eomerpusi» orBogutcs 306 gacoB: B 7 kiacce — 102 yaca (3 yaca B Hezeno), B 8
kimacce — 102 4gaca (3 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HEJZIeIH0).
COAEPKXAHUE OBYUYEHUSA

7 KIIACC

Hauana reomerpuu

Hcrtopuss BOBHUKHOBEHUS W Pa3BUTHUSA reoMeTpuu. HauanpHble NOHATHSA reomeTpur. Touka, mpsiMasi, OTPE30K, JIyd.
[Tonsatue 00 akcuome, TEOpEMe, 10Ka3aTEIbCTBE, OMIPEICIICHHUH.

B3auMHOe pacnonokeHue Touek Ha npamou. i3MepeHune IIMHbI OTPE3KA, PACCTOSTHUE MEXK]TY TOUKAMMU.

[TomynmockocTe U yroii. Bunsl yrinos. M3mepenne BenuuuH yrioB. BeprukanbHble U cMexHbIe yribl. [lapamiensHbie u
MEPIIEHAUKYJISIpPHBIE IpsAIMbIE. PaccTostHue OT TOukM 10 npsiMou. buccekrpuca yria.

Jlomanas. Buasl nomansix. JlyinHa iomaHor. MHoroyroiasHuku. [lepumerp MHOrOyronsHuka. [IoHATHE O BBIYKIIBIX U
HEBBINTYKJIBIX MHOTOYTOJIbHUKAX.

[TepBuyHbIC MPEICTABICHUS O PABEHCTBE (QUTYP, UX PACTIOJIOKEHUHN, CHMMETPHUH.

[Ipocrenmue nocrpoenuss. UHCTpyMEHTHI 17151 U3MEPEHUMN U IIOCTPOCHU .

TpeyroJbHUKH

Buasl TpeyroabHHUKOB: OCTPOYTOJIbHBIC, TMPSMOYTOJbHbBIC, TYMOYTOJIbHBIC, PAaBHOOEIPEHHBIE, PABHOCTOPOHHUE.
Menuana, OMcCeKTpuca U BbICOTA TPEYTOJIbHHUKA.

PaBeHCTBO TpeyronbHUKOB. I1epBhlii 1 BTOPOW MPU3HAKK PAaBEHCTBA TPEYTOJIbHUKOB. PaBHOOEApPEHHBIE TPEYTOJbHUKH
U ux cBoiicTBa. [Ipu3Hak paBHOOEIPEHHOTO TPEYTOJIbHUKA. TPEeTHil MpU3HAK PaBEHCTBA TPEYTOJIHHUKOB.

CooTHolIeHUsT MEXIy CTOPOHaMU M yIJIaMu TpeyroJjibHuka. HepaBeHCTBO TpeyroibHuka. HepaBeHCTBO O [JuHE
JIOMaHOM.

CummMmetpuunsblie ¢purypbl. OCHOBHBIE CBOMCTBA 0CEBOM cUMMETpUH. [IpuMepbl CUMMETPUH B OKPY>KalOIEeM MUPE.

IMapasuiensHblie npsiMbie. CymMMa yrjioB MHOTOYTOJIbLHUKA



[TapanienbHOCTh NPSIMBIX, UCTOPUUYECKHUE CBeAEHHUs O mnocrynare EBkimuaa u o ponu JloGaueBCKOro B OTKPBITUH
HEEBKJIMI0BOM reomerpur. CBOICTBAa M MPU3HAKHU MApaJUIENbHBIX NpsAMbIX. CymMMa YIJIOB TpEyrojbHUKA. BHeENIHKE yribl
TpeyroyibHUKa. CymMMa BHYTPEHHUX YTJIOB MHOTOYTOJIbHUKA M CyMMa BHEITHUX YTJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsimoyroJibHbIe TPEYIrOJIbHUKH

IIpu3Haku paBeHCTBA NPSAMOYIOJIBHBIX TPEYroibHUKOB. Ilepnenaukynssp u HakioHHas. (CBOWCTBO MeEIHaHBI
IPSIMOYTOJIBHOTO TPEYIOJIbHUKA, IPOBEAEHHOM K THIIOTEHY3€. IIpsAMOyYTrosIbHBIN TpEeyTroiabHUK ¢ yriaom B 30°.

OkpyKHOCTH

[loHATHS OKPYKHOCTH M Kpyrd. DJIEMEHTHl OKPYKHOCTM M Kpyra: LEHTp, pPaanycC, AUAMETP, XOpAd, WX CBOMCTBA.
B3anMHoOe pacnosnokeHne OKpyKHOCTH U npsimoid. KacaTenbHas U cexymas K OKpyKHOCTU. OKpy>KHOCTb, BIIUCAHHASL B YTOJL.
IIpocrenime NOCTPOCHUS ¢ IIOMOIIBIO LIUPKYJISA U JIMHEHKH.

I'eomeTpuyeckue mecra To4eK

[ToHATHE O rEOMETPUUECKOM MeCTe TOUEK. [IprMepbl reoMeTpUYECKNX MECT TOUEK Ha IUIOCKOCTH. buccekrpuca yria u
CEpPEAVHHBIN TEPIICHANKYISIP K OTPE3KYy KaK I€OMETpPHUYECKHE MecTa TOoueK. ONMCaHHAs OKPYKHOCTb TPEYIrOJIbHMKA, €€
LEeHTp. MeTo reOMETpUUYECKUX MECT TOYEK IIPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.

IHocTpoenus ¢ MOMOIUBLIO HUPKYJIA U JIUHEHKH

Hcropuueckue cegenusi. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUI, Tallbl 3aJ]a4l HAa MMOCTPOCHHUSI, PEIICHHE 3a7a4 Ha
ITOCTPOCHUE UUPKYJIEM U JTUHEUKOM.

8 KJIACC

YeTbIpéxyroJabHUKH

[Tapannenorpamm, ero mpu3HaKu U CBOMCTBA. [IpsMoOyroibHUK, poMO, KBajpaT, UX MPU3HAKK U CBOMCTBA. Tpamerus.
PaBHOOepeHHas Tparenus, e€ cBoMcTBa U pu3Haku. [IpamoyronsHas Tpanenus. CpeaHsist TMHUS Tpareluu.

CpenHsiss nuHUA TpEyrojibHUKAa. MeTon yIABOEHHMs MEIWaHbl TPEYTrOJbHHKA. TeopeMa O IMEepEeceUYeHHH MeEIuaH
TPEYTrOJIbHUKA.



Teopema @aneca, TeopemMa O NPONOPUUOHAIBHBIX OTpe3kax. Teopema BapuHbOHa I TPOU3BOJIBHOIO
YEeTBIPEXYTOJIbHUKA.

[{eHTpaTbHO-CHUMMETPUIHBIC (PUTYPHI.

IToxooOue

[Tonobue TpeyronbHUKOB, K03 durueHT noaodus. Ilpusnaku nmomaodus TpeyrojbHUKOB. [IpruMeHeHne mogoOust mpu
pELIEHNH T€OMETPUUYECKUX U MPAKTUUECKUX 3a/1au.

Iiomann

[Tousatne o mmomanu. CpoicTBa miomane reomerpudeckux ¢uryp. Ilpocreiimme QopMynasl s IIIOMIAAN
TPEYroJIbHUKA, TapajuiesiorpaMma, pomoa u tpanenuu. [lnomanu nogooHeix ¢puryp. OTHOIIEHHE MJI0MAEH TPEYrOJbHUKOB.

Teopema IIugaropa

Teopema [ludaropa. [Ipumenenue teopemsl ITudaropa npu pemeHnn NpakTUYECKUX 3a1a4.

JJIeMeHTbl TPUTOHOMETPUM

CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC OCTPOTr0 yria IpsIMOYTOJIbHOIO TPEYroibHUKA. TpUroHoMeTpuueckue GyHKIUN
yrioB B 30°, 45° u 60°. [IponopiroHanbHbIe OTPE3KH B IPSIMOYTOJILHOM TPEYTOJIBHUKE.

Yriabl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTbIO

Brniucannble W IeHTpajbHBIE YIUIBI, YTrOJ MEXIY KacaTeJbHOW M XOpJoW. YTIbl MEXAY XOpAaMU U CEKYUIUMH.
Brniucanuble M ONUCAHHBIE OKPYKHOCTH TPEYTrOJbHUKA U YeTHIPEXYrosibHUKU. CBONCTBA W NPU3HAKK BIHUCAHHOTO
4eThIpEXyroJibHUKa. B3anMHoOe pacnonokeHue AByX okpyxkHoctei. Kacanue okpyskHocteit. OOmue kacaTelbHbIe K ABYM
OKPY’KHOCTSIM.

9 KUIIACC

Peuienue TpeyroJibHUKOB

Cunyc, kocunyc, tanreHc yriioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIbl IPUBEACHUS.
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Te€OpeMa CHHYCOB. PellleHrne MpakTUYEeCKUX 3alad C UCIOJIb30BAaHUEM
TEOpEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Penienue 3ajau reoMeTpu4ecKori ONTHKH.



Tpuronomerpudeckue (Gopmyiabl A IUIOIIAAU TPEYroJbHUKA, MapajienorpamMmma, pomOa, tpanenuu. Popmyna
I'epona. ®opmyia mIomaau BEITYKIOTO YETBIPEX YT OJIBHUKA.

Ioxo0ue TpeyroibHNKOB

Xopapl U MOAOOHBIE TPEYrOJbHUKA B OKPY)KHOCTH. Teopema O MpOU3BEAECHUU OTPE3KOB XOpPI, TEOPEMBI O
IIPOU3BEICHUN OTPE3KOB CEKYIHUX, TEOPEMA O KBaJpaTe KacaTeJbHOW. lIpuMeHeHne npy peleHny reOMETPUYECKUX 3aady.
Teopemsl UeBsl u Menenas. [lonsatre o roMoTeTHHN.

MeTtoa KOOpAUHAT

VYpaBHeHUE NOpSAMOW Ha IJIOCKOCTH. YTJIOBOM KO3(P(PUUMEHT U CBOOOJHBIM WIEH, MX T€OMETPUYECKUN CMBICIL.
[TapanienbHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX (Yepe3 yriioBoi KO3 (HULIUEHT).

VYpaBHeHue OKpyKHOCTH. HaxoxaeHue nepecedyeHuil OKpYKHOCTEN U MpAMBIX B KoopauHatax. dopmysa paccTOsHUA
OT TOYKM 110 npsMol. Ilmomans napamwienorpaMmma B KOOpAUHATAX, MOHATHE 00 OPUEHTHUPOBAHHOM uiomanu. [lpumenenue
METOJIa KOOPAUHAT B ITPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a1a4ax.

BekTopsl

Bekroppl Ha mockocTH. ClOXEHUWE W BBIYMTAHME BEKTOPOB — NPABWIA TPEYroJbHUKA M IapajuieorpaMma.
YMHOkEHHE BekTOpa Ha yncio. KoopaunaTtel Bektopa. Ciio)keHHe M BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO B
KoopauHatax. [[pumeHeHre BEeKTOpOB B (PU3KKE, LIEHTP Macc.

[lonsitue o Oasuce (Ha mockocTH). Pa3znoxeHuss BekTopoB 1o 0Oaszucy. CkansipHOe NPOU3BEIECHUE BEKTOPOB,
reOMETPUYECKUN CMBICI U BBIpaXEHHE B JEKapTOBBIX KOOpAMHATaX. JMCTpUOYTHBHOCTH CKaJISPHOTO MPOU3BEICHUS.
CkansipHoe npousBeZieHue U npoenupoBanue. [I[puMeHeHne CKalusipHOro MPOU3BEIECHUS BEKTOPOB JUIsl HAXOXKICHUS UIUH U
yriIoB. Perienne reoMeTpudecKkux 3a1a4 ¢ MOMOIIBIO CKAJIIPHOTO IIPOU3BEACHUS.

JlJInHA OKPYKHOCTH U IVIOLIAb KPyra

[IpaBuibHBIE MHOTOYTOJNBHUKM. JlJIMHA OKpYy»XHOCTU. ['pamycHas W paauaHHas Mepa yrja, BBIYMCIECHUE JJIMH YT
okpyxHocteil. [lnmomans kpyra, cexkropa, cermeHTta. Mcropuueckue cBeAeHHMs 00 HM3MEPEHUU IJIUHBI OKPYKHOCTH H
IJIOLIAAN KpyTa.

JABHKEHHS TUIOCKOCTH



LentpansHass cummerpus. lLlentpansHo-cummeTpuunblie ¢urypsl. [loBopor. OceBas cummerpusi. @urypsl,
CHMMETPUYHBIE OTHOCUTEIILHO HEKOTOPOU ocu. [lapaiuienbHblil nepeHoc.

[TonsiTne nBWKeHUS U ero cBoiicTBa. PaBenctBo ¢uryp. [IposBaeHns CMMMETpUH B IPUPOJIE, )KUBOIIUCH, CKYJIBIITYPE,
apxurtektype. Komnosunuu asuxenuit (mpocteitiue npumepsl). [IpumeHeHne B reOMeTpUYECKUX 3aavax.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBLI YYEBHOI'O KYPCA «'EOMETPUS» HA
YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Pe3yJIbTATBI OCBOCHUS ITPOTPAMMBI 110 MATEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM HMHTEpPECAa K MPONUIOMY M HACTOSILIEMY POCCHUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCHUMCKON MATEMAaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKECHUH B
JPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpamJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ro IMpaB, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYpP TPa)xJaHCKOTO OOIIECTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBbIO K OOCYXIEHUIO AITHUYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JOCTHUKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAHOBKOI Ha aKTMBHOE y4aCTHE B PEUICHUU MPAKTUYECKUX 3a/71a4 MAaTeMAaTUYEeCKOW HAIPaBJICHHOCTH, OCO3HAHUEM
BOXHOCTH MaTEMaTUUECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEH KM3HU JJIs YCIEHON MPOodeCCUOHAIBHON IEITeIbHOCTH
Y pa3BUTHEM HEOOXOJMMBIX YMEHUHN, OCOZHAHHBIM BBIOOPOM U MOCTPOCHUEM UHIUBUIYAIBHOW TPaeKTOPUU 0Opa3oBaHUs
Y )KM3HEHHBIX IJIAHOB C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U ICTETHYECKOMY BOCIIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3aj]lay, pElICHUH,
paccyXJaeHui, yMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEeH HAYYHOTO MO3HAHMS:

OpHEHTaIlMe! B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPECTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJALI W OOIIECTBA, IMOHUMAaHWEM MATEMAaTHYECKONM HayKh Kak cQepbl YeIO0BEUYECKOU



JEATEIbHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYUMOCTH IS PA3BUTHUS LMBUIIM3ALMH, OBJIAJICHUEM S3bIKOM MATEMaTHUKU H
MaTEeMaTUYECKOM KyJIbTYpOil KaK CPEACTBOM MO3HAHUS MUPA, OBJIAJCHUEM HaBbIKAMU UCCIIEA0BATEIbCKON EATEIbHOCTH;

6) puznueckoro Bocnuranusi, GopMHUPOBAHMSA KYJIbTYPHI 310POBbSI H SMOLHOHAJIBHOIO 0JIAT OMOJIyYH S :

TOTOBHOCTBIO TPUMEHSTh MATEMAaTUUYECKHE 3HAHUS B MIHTEPECAX CBOETO 3710POBbsI, BEEHUS 370pOBOr0 00pa3a KU3HU
(3m0poBO€ MHUTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryjspHas (u3nueckas aKTUBHOCTD),
c(OpMUPOBAHHOCTHIO HaBbIKa PEIICKCHH, TPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpUEHTALlMEN Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUN JJIs pelieHus 3a/1a4 B 00JaCTH COXPAHHOCTH OKPYXKaroulei
Cpelbl, IJIAHUPOBAHMUS IOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IOCIEACTBUM I OKPY’KAIOIIEH Cpeabl, OCO3HAHHEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peLeHus;

8) ajanTanuy K M3MEHAIUMCS YCIOBUSIM COUAIBHON U PUPOAHOM CPebl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3
IPAKTHYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y JIPYTUX JItOJeH, IpruoOpeTaTb B COBMECTHON J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHMM, (HOPMYIUPOBATH WJEHU, MOHATHUSA, TUIOTE3bl 00 OOBEKTaX WU
SBJICHUSIX, B TOM 4YHUCJIE paHEe HEU3BECTHBIX, OCO3HaBaTh AEPUUUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEM,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CHIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIIHIA
KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIE PEIeHUsl U NeHCTBUS, (OPMYyINPOBATh U OLIEHUBATh PUCKU U IOCIEICTBHUS,
dhopMUpOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUSI MpOrpaMMbl IO MaTEMAaTUKE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHusl y oOydarouierocs
OynyT cdhoOpMHUpPOBaHBI MeTampeAMeTHbIEe Pe3yJbTaThl, XapaKTePU3YIOIMUECS OBJIAJCHUEM YHHUBEPCAIbHBIMU
MO3HABATEILHBIMU  JICHCTBUSIMHM, YHHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMH  JCHCTBUSAMH ¥  YHHUBEPCAIbHBIMU
PETYISATUBHBIMU JCHCTBUSMH.



ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS
Ba3oBnle Jjornueckue 1eiicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTUYECKUX OOBEKTOB, MOHSTHM, OTHOIICHUN MEXIY
MOHATUSAMHU, (OPMYITUPOBATH OINPEACIICHUS TOHSATHN, YCTAHABIMBATh CYIIECTBEHHBI TMPHU3HAK KiIacCU(pUKAIIHH,
OCHOBAHUS /11 000OIIECHUS U CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYyIUpOBaTh U MPEeOOPa30BBIBATH CYKJICHUS: YTBEPJIUTEIbHBIE U OTPUIIATEIIbHBIC, CAUHUYHbIC,
YacTHBIC U 00IIKE, YCIOBHBIE,

BBISIBIIAITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTUBOpEYMs B (paKTax, JIAHHBIX, HAOIMIOACHUSX U
YTBEPKICHUSIX, TIPEIIaraTh KPUTSPUH VIS BBISIBJICHUS 3aKOHOMEPHOCTEH M MMPOTHBOPCUHH;

JenaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKITIOUCHHH,
YMO3aKJIFOUCHUI 110 aHAJIOTHH;

paszOupaTh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSMBIE U OT MPOTUBHOTO), POBOJAUTH CAMOCTOSITEIIbHO
JTOKa3aTelIbcTBAa MaTeMaTHYECKUX (DaKTOB, BBICTPAWBATh ApPTyMEHTAIMIO, MPUBOAWTH TPHUMEPHl U KOHTPIPHUMEPHI,
MPUMEHSATH METO/I MAaTEMAaTHIECKOW MHIYKITNH, 00OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHOCO0 pelleHusl yuyeOHOUM 3agauu (CpaBHUBATh HECKOJIBKO BapUAaHTOB pPEIICHMs, BbIOMpaTh Haubosee
MOXOSIIINNA ¢ yUETOM CaMOCTOSTENILHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUNA HHCTPYMEHT MO3HAHUS, (OPMYJIUPOBATH BOMPOCH], (PUKCUPYIOIINE
NpOTUBOpEUHE, MpoOJIeMy, CaMOCTOSITEIbHO YCTAaHaBJIMBAaTH MCKOMOE U JlaHHOe, (OopMHUpOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

MPOBOJUTH TI0O CaMOCTOSITEIBHO COCTABJICHHOMY IUIAaHY OSKCIEPUMEHT, WCCJIEAOBAHHE II0 YCTAHOBJIECHUIO
0COOEHHOCTEW MaTeMaTHUECKOTO 00BEKTA, 3aBUCHMOCTENH 00bEKTOB MEXTy COOOMH;

CaMOCTOSITeIbHO  (popMynupoBaTh 00OOIIEHUS W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
HCCIIeIOBAHUSI, DKCIIEPUMEHTA, OLICHUBATh JIOCTOBEPHOCTD MOJTYUYCHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000O0IIEHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEIOJIOKEHUS O €r0 PAa3BUTHU B HOBBIX
YCIIOBHUSIX.



Pabora ¢ undopmanmeii:
BBISIBJISITH HEJJOCTATOUHOCTh U M30BITOYHOCTh HHPOPMAITUH, JTaHHBIX, HEOOXOIUMBIX JJISl PELICHUS 3a1a4u;
BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U WHTEPIPETHPOBATH MH(POPMAIUIO PA3IUYHBIX BUAOB U (GopM
MpE/ICTaBIICHNUS;
BbIOMpaTh GopMy MpeAcTaBiIeHUS HHPOpPMAIMK U WLUIIOCTPUPOBATH PEIllaeMble 3aJaud CXEMaMH, JUarpaMMaMi,
WHOM rpadMKON U UX KOMOMHAIIMSIMUY;
OLIEHUBATh HAAEKHOCTD MH(OPMALIUU TIO KPUTEPUAM, TIPEII0KEHHBIM WIH C(HOPMYTHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKATHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh ¥ (OPMYIHPOBATH CYKJACHUS B COOTBETCTBHHM C YCJIOBHSMH W IEISIMU OOIIEHUS, SICHO, TOYHO,
TPaMOTHO BBIPAKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M TUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEIIeHHUs 3a/1a4H,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTaT;

B XOJie¢ OOCYXJEHHUs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOW TeMbl, MpPOOJIEMBbI, pelaeMoil 3ajauu,
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA TIOWCK PEIICHHUS, COTIOCTABIIATH CBOU CYXKIICHUS C CYKICHUSIMH JIPYTUX YIaCTHUKOB
auanora, oOHapyXWBaTh pa3UdYMe W CXOJCTBO TMO3WIMNA, B KOPPEKTHOH dopme (GopMyInpoBaTh pa3HOTIACHS, CBOU
BO3PAXKCHUS;

MPEACTABIIATh PE3YyJbTAThl PEUICHUs 3a/aud, YKCIIEPUMEHTA, UCCIENOBAHUS, MPOEKTa, CAMOCTOSITEIbHO BBHIOMPATH
dbopmat BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALMN U OCOOEHHOCTEH ayIUuTOpHUY;

MOHMUMAaTh W WCIOJL30BaTh NPEHMYIIECTBA KOMAHIHOW W WHIWBHUIYyAIBHOW pabOTHl TMPH PEIICHUH YYeOHBIX
MaTEeMaTUYECKHUX 3a/ad, MPUHUMATh I1eJIb COBMECTHON JEATEIHbHOCTH, INIAHUPOBATh OPTaHU3AIMIO0 COBMECTHON paboThI,
pacnpenensaTh BUAbBI paboT, JOrOBapuBaTHCA, 0OCYKIATh MPOIIECC M Pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNmoBbIX (opmax paboThl (0OCYXKIeHUs, OOMEH MHEHUI, «MO3TOBBIC IITYPMbD» U HHBIC);
BBITIOJTHATH CBOIO YacTh PabOThI U KOOPJIAWHHUPOBATH CBOM JICUCTBHS C IPYTUMHU YWICHAMH KOMAHJIBI, OIICHUBATh KAa4eCTBO
pe3yibTaTa M KadeCTBO CBOETO BKJIaJa B OOMMK pe3ylbTaT IO KPUTEPHUsIM, CHOPMYIMPOBAHHBIM YyYaCTHUKAMHU
B3aUMOJCHUCTBUA.



PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe JeHCTBUS
Camoopranusanms:

BBISIBJISITH TIPOOJIEMBI /IJISl PEIICHHUS B )KU3HECHHBIX U yUCOHBIX CUTYaIUAX, OPUCHTUPOBATHCS B PA3IMUHBIX MOAXO0AaX
OPUHATHA PelICHUM (MHIUBUYaJIbHOE, TPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pELIEHUs 3a7add (WIM €ro 4acTh), BbIOMpaTh CHOCOO pEIIEeHUs C
Y4ETOM HUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apIYMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILICHHIA
C Y4ETOM HOBOW MH(OpMaALUU.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

BJA/IETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJI Ipolecca U pe3yjbTaTa pelIeHHs MaTeMaTH4eCKOM 3ajaud,
CaMOMOTHBAIIMH U PEPIICKCUH;

IPEABUAETHh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPH PELICHUH 33]]a4H, BHOCUTh KOPPEKTUBHI B IEATEIbHOCTh HA
OCHOBE HOBBIX 00CTOATENbCTB, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTU IMOCTAaBICHHOM II€JIM M YCIOBUSIM, OOBICHATH NPUYMUHBI
JOCTUKEHUS UM HETOCTHXKEHUS 1€JIU, HAXOAUTh OIIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BBIPAXKATh AMOIMU MPU U3YYECHUH MATEMaTHUYECKUX OOBEKTOB M (DAKTOB, 1aBATh SMOIMOHAIBHYIO OLEHKY pELICHUs
3aJa4H.

INPEAMETHBIE PE3YJIBTATBI

K koniry oO0ydyeHus B 7 Kjiacce oOyqaronIuiics OJYyYUT CIASAYIOIMINE MPEAMETHBIC PE3YIbTAThI:

Pacrio3HaBaTh HW3y4eHHBIE TE€OMETPUYECKHE (DUTYpBI, OMNpENeNsITh WX B3aHMMHOE pAaCIONIOXKEHUE, H300pakaTh
reoMeTpudecKrue PUTyphl, BHITTOIHITH YEPTEKH O YCIOBUIO 33a4uu. I3MepsATh IMHEWHbIE U YIIIOBbIE BeTUYHHbBI. Pemath
3a7]a4M Ha BBIYKMCJIEHUE JIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath NPUKUAKY U OLIEHKY JUHEUHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEAIbHOM KWU3HU, Pa3MEpPOB MPUPOIHBIX
00BekTOB. Paznmnuate pazMepsl 3TUX 0OBEKTOB IO MOPSAKY BEJIMUMHBI.

CTpouTh 4yepTek U K T€OMETPUUECKUM 3a/1a4am.



[Tonb30oBaThCAd NpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HMCIOJIb30BATh MPU3HAKKM M CBOMCTBA PaBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PEIICHUU 33/1a4.

[IpoBOAUTE TOTUYECKUE PACCYKICHUSA C UCITOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaThCA NPU3HAKAMM PABEHCTBA IPSIMOYIOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIMAaHbI, IIPOBEAEHHOU K
TMIIOTEHY3€ MIPSAMOYTOJIBHOIO TPEYTOJIBHUKA, B PEIICHUH T'€OMETPUUYECKUX 3a1a4.

OmnpenensaTh NapaIeNbHOCTh MPSIMBIX C IOMOLIBIO YIJIOB, KOTOpble o0OpasyeT ¢ HUMM cekyuias. OmnpenensTsb
[IapaJuIEIbBHOCTD MPSIMBIX C IIOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM IIPSAMOM 10 TOYEK JAPYTOU MPSMOM.

Pemars 3aaun Ha kieT4aroil Oymare.

[TpoBOAUTH BBIYMCIIEHUS U HAXOJIUTh YHUCIOBbIE M OYKBEHHbIE 3HAUEHMsI YIJIOB B T€OMETPUYECKUX 3aJauax C
UCIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYI'OJBHUKOB, CBOICTB YIJIOB, 0Opa30BaHHBIX MPH NEPECEUECHUU
JBYX NIapaJUIEIIbHBIX IPSAMBIX CEKyLIEH. PemaTs MpakTHYeCcKue 3a1a4n Ha HaX0XKACHUE YTIIOB.

Bnanetes nonstuem reomerpuueckoro mecta touek (I'MT). Omnpenenars OuccekTpucy yria U CepeauHHBINA
IIEPIICHIUKYJIAP K OTPE3Ky Kak I€OMETpUUYECKHE MecTa To4YeK. 110/1b30BaThCs MOHATHEM T'€OMETPUUYECKOTO MECTa TOYEK
(I'MT) npu noka3aTenbCcTBE FEOMETPUUECKHUX YTBEPIKICHUH U NIPU pELICHUH 3a/1a4.

@OopMyIMpPOBATh ONPENEICHUS] OKPY>KHOCTH W Kpyra, XOpAbl M JUAaMETpa OKPYKHOCTH, YBEPEHHO BIIAJIETh MX
CBOMCTBaMU. ¥YMETh JTOKa3bIBATh U IPUMEHATH 3TH CBOMCTBA IPU PELIEHUH 3aa4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTrOJIbHMKAa OKPYKHOCTH, YMETh HAaXOAuTh €€ HeHrtp. Jloka3piBath U
UCIOJIb30BaTh (AaKThl O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA IMEPECEKaroTCsl B OJHOM TOYKE, U O TOM, UTO
CEepPEAVHHBIE NIEPIIEHAUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJTHOM TOUYKE.

Bianets moHsATHEM KacaTeIbHOM K OKPY’KHOCTH, IOJIb30BATHCS TEOPEMOM O MEPHEHAUKYIAPHOCTH KaCAaTEIbHOU U
pazguyca, IPOBEAEHHOTO K TOYKE KacaHus. JlOKa3pIBaTh PaBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, TPOBEAEHHBIX
U3 OJTHOM TOYKH, U IPUMEHSATH 3TO B PELICHUHU F'€OMETPUUYECKUX 3a1a4.

Jloka3pIBaTh U MPUMEHATH IPOCTEUIINE TEOMETPUIECKUE HEPABEHCTBA, IOHUMATh UX IIPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE ITOCTPOECHUS C ITIOMOLIBIO LIMPKYJIS U JINHENKH.

K xoniy o0y4yenus B 8 kiacce o0yqaroniuiicss MOJIy4uT CASAYIOIMINUE MPEAMETHBIC PE3YIbTATHI:



Pacnio3sHaBaTh OCHOBHBIE BHUJBI YETHIPEXYTOJBHUKOB, X 3JIEMEHTHI, MOJIb30BAThCA MX CBOWCTBAMM IIPU PELICHUH
reOMEeTPUUECKUX 3a7au. Pa3nuyarh mpU3HaKy U CBOMCTBA MapajuiesiorpaMmma, pom0a u NpsAMOYyTroJibHUKA, JOKA3bIBaTh UX U
YBEPEHHO ITPUMEHSATH IIPU PELLIEHUU T€OMETPUYECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKH NIEPECEUEHUS MEIMAH TPEYTOJIbHUKA (LIEHTPA MaccC) B pELICHUH 3a]1a4.

Brmanets nNoOHATHEM CpeqHEH JIMHMM TPEYTOJIBHMKA M TpallelUH, NOPUMEHATh MX CBOWCTBA IIPU PEILIECHUU
reomerpudeckux 3anad. Mcemnone3oBate Teopemy Paneca u TeopemMy O IPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS
peleHns MPaKTUYECKUX 3a1a4.

Pacnio3HaBaTh LIEHTpaJIbHO-CUMMETPUYHBIE (PUTYPHI M UCIIOJIB30BATh X CBOMCTBA IPU PELICHUH 33/1a4.

Bnaners nmoHATUAMU MOAOOUS TPEYrOJbHUKOB, KO3 duireHTa noaoousi, COOTBETCTBEHHBIX 3JIEMEHTOB MOJA00HBIX
TpeyrojabHUKOB. MIMeTh npencTaBienrne o npeodpa3oBaHuu 1Mogoous 1 o noAo0HbIX ¢urypax. [lonb3oBarbes npuzHakamu
noj00Msl TPEYTrOJbHUKOB IPU PpEUIEHUU TIEeOMETpUYEecKUX 3aaad. JlokasplBaTh M NPUMEHATH OTHOLIEHUS
IPOMOPIIMOHATIBHOCTH B IPSIMOYTOJIbHBIX TPEYroJbHUKAX. [[pUMEHITh 000Me B MPAaKTUUYECKUX 3a7a4ax.

BbIiBONUTh M MCMONB30BaTh HpocTeiiue (Gopmynsl Ui IUIOLIAAM TPEYroJbHUKA, Mapajierorpamma, pomoda u
Tpaneuuu. Bpuucisarh (pa3nuyHbIMHA CHOCOOAMM) IUIOIIAAh TPEYroJbHUKA W IUIOIIAJd MHOIOYTOJIBHBIX (UTYp
(monp3ysch, e HEOOXOAMMO, KaJIbKYJIATOPOM). 3HAaTh OTHOILIECHHE IUIOMIaed MOJOOHBIX (UIYp UM NPUMEHATH NpU
pemiennu 3aaa4. [[puMeHATh MOTydYeHHbIE YMEHHS B MPAKTUYECKHUX 3aa4ax.

[Tonw3oBaThess Teopemoin Iludaropa s pelieHUs TEOMETPUUECKUX U MpakTUYeckux 3amad. CTpouTh
MaTeMaTHYECKYI0 MOJEIb B IPAKTHYECKUX 337a4ax, CaMOCTOATENIBHO JENaTh YEepTEX U HAXOIAUTH COOTBETCTBYIOILLME
JUTVHBI.

Branerp NMOHATHEM BIHMCAaHHOTO M LEHTPAJIBHOTO YIVIA, Yrja MEXKAY KacaTelIbHOW M XOpJAOH, ONMCAHHOW H
BIIMCAHHOM OKPY>KHOCTH TPEYI'OJIbHUKA U YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a1a4.

[IprMeEHATh MOJy4EHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTH MATEMAaTHYECKUE MOJEIN JUIA 33134 PEAIbHOU KU3HU U
IPOBOJUTH COOTBETCTBYIOLUE BBHIYUCICHUS C MPUMEHEHHEM MOJ00US U TPUTOHOMETPHUH (TIOJIB3YSCh, TNl HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoniry oOy4eHus B 9 kjacce oOyqaroIUiiCcs MOMYyYUT CIACAYIOMNUE MTPEAMETHBIC PE3YIbTATHI:



3HaTh TPUTOHOMETPUYECKHE (YHKIIMA OCTPHIX YIJIOB, YMETh HAXOJUTh C WX IOMOIINBIO PA3JIMYHBIE AJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTs (C MOMOIIBIO KaJIBKYJIATOPA)
JUTMHBI ¥ YTJIBI JTsI HeTAOJMUYHBIX 3HAYCHUH.

[Tomb30BaThess (opMyJIaMu TPUBEIACHHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKICCTBOM JIJISi HAXOXKICHHSI
COOTHOIICHUA MEXIYy TPUTOHOMETPUICCKUMH BEIINIMHAMH.

JlokaspIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHMHYCOB, MPUMEHSATh WX IS HAXOXKICHUS Pa3IUIHBIX SJIEMECHTOB
TPEYTOJIbHHUKA («PEIICHUE TPEYTOJILHUKOBY ), TIPH PEIICHUHA TeOMETPHIECKUX 3a7a4. [[puMeHsTh OMydYeHHbBIE 3HAHUS TIPH
pelIeHUH MPaKTUYECKUX 3a/1a4.

[IpuMeHsATh TPUTOHOMETPHUIO B 3ajayaX HAa HAXOXKJICHHE TUIONIAJH, BBIBOJUTH U BIIAJIETh TPUTOHOMETPUUYECKUMU
dbopmynamu I IJIOIIAAW TPEYroJbHUKA, MapajuiesiorpaMMa, pomOa, TpameluH, BBIBOJUTh W MPUMEHSATH (HOPMYITY
['epona u popMyITy IS TUTOIIAINA BBITTYKJIOTO YETHIPEXYTONHHUKA.

HiMeTh npeAcTaBiICHUE O TOMOTETHH, IPUMEHSThH B IPAKTUICCKUX CUTYAIIHSIX.

Hcnonb3oBath TeopeMbl UeBbl 1 MeHenast mpy pelieHnu 3aad.

Hcnonb3oBaTh TEOpEMbl O BIUCAHHBIX yriaxX, yriaXx MEXIy XopAamHu (CeKyIIMMHU) U yIiie MEeXIy KacaTeIbHOU U
XOpJOW TP PEIICHUH TE€OMETPUYCCKUX 3aaad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOM3BEICHUN OTPE3KOB XOpi, O
MIPOM3BEIEHUU OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM!.

BraneTs moHATHEM KOOpAWHAT HA TUIOCKOCTH, padOTaTh C YpaBHEHUEM MPSMON HA TUIOCKOCTH. BiageTs MOHATHAMUA
yra0BOro KoddduiimeHTa 1 CBOOOHOTO WICHA, TOHUMATh UX T€OMETPUUYECKUN CMBICI U CBSA3b YII0BOro KodhduieHTa ¢
BO3pacTaHWEeM U YObIBaHHWEM JMHEWMHOW (QyHKIUH. YMeTh pemarbh METOJAOM KOOpPJIMWHAT 3aJadyd, CBS3aHHBIE C
NapaJIeTbHOCTHIO U TIEPIICHIUKYIIPHOCTHIO TIPSIMBIX, TIEPECEUESHUEM MPSMBIX, HAXOKICHUEM TOUCK TIePeCeUCHUS.

BeIBOIUTL M BIAACTh YpaBHEHUEM OKPYXKHOCTH. VICIONIB30BaTh METOJ KOOPAWHAT TSI HAXOXKICHUS TEpeCceUeHUN
OKPYXXHOCTEW M TpsAMBbIX. BrageTs ¢opMynamMu paccTOSHUS OT TOYKH JI0 MPSIMOMW, IUIOMIAAM TMapajuiejorpamMma B
KOOpJIMHATaX, WUMETh TOHITHE 00 OPUEHTHPOBAHHOU IUIomEaau. [lomp30BaThCcsl METOAOM KOOPJMHAT HA IJIOCKOCTH,
MPUMEHSTh €r0 TPU PEIICHHH TEOMETPUYECKUX M TMPAKTHYECKUX 3aaad. [IpuMeHsTh METON KOOpAWHAT B MPAKTHKO-
OpPHUEHTHPOBAHHBIX TEOMETPUICCKUX 3aadax.



Bnagers moHsATHEM BEKTOpa. YMETh CKJIaJbIBaTh U BHIYMTATH BEKTOPHI, YMHOXKaTh Ha YMCIIO, BIAJAETh MpPaBUIaAMH
TpPEeyrojbHUKa M MapajienorpamMmma. BrianeTs mpakTUYECKUMU HHTEpPIpPETAalUsMU BEKTOPOB. YBEPEHHO MOJIB30BATHCS
KOOpAMHATaMU BEKTOpa. BrageTs ciokeHneM 1 BHIYMTaHHEM BEKTOPOB, YMHOKEHHEM BEKTOPA Ha YHCIIO B KOOpIUHATAX.

Nwmets npencraBiaeHue o 6asuce (Ha MI0CKOCTH). PacknanpiBaTh BEKTOPHI 0 0azucy. PackiaapiBaTh BEKTOPBI CHII C
NOMOUIbIO MPOEUUPOBAHUS U TPUTOHOMETPUUECKUX COOTHOLIEHWH. [IpuMEHSATh MOJyyeHHbIE 3HAHMS B IPOCTEHIINX
duznyeckux 3amayax.

Bnagerh MOHATHEM CKaJspHOTO IMPOU3BEACHUS BEKTOPOB, MOHMMATh €0 T€OMETPUUYECKUN CMBICI U YBEPEHHO
MI0JIb30BAThCSl €T0 BBIPAKEHUEM B JIEKAPTOBBIX KOOPAMHATAX. 3HATh AUCTPUOYTUBHOCTH CKAJSIPHOTO MPOU3BENECHUS U €T0
CBSI3b C IpoenupoBaHueM. [IpUMeHsATh ckanspHOE MPOM3BEIECHUE BEKTOPOB ISl HAXOXAEHUS JIJIMH U yrioB. Pemats
reOMETPUYECKUE 33a4d C TIOMOIIbIO CKAJIIPHOTO Ipou3Be/eHus. VCronb30BaTh CKaIspHOE MPOU3BEACHUE BEKTOPOB B
anredpandecKkux U (pU3nYecKux 3agavax.

Bnagetrs mOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JITMHBI AYTH OKPY>KHOCTH M PaJMaHHOM
MEpBI YIJla, BBIYUCIATh IUIOMIAAb Kpyra U ero yacteil. [lonnmare cmbica yucna w. [IpuMeHsITh MoydeHHbIE YMEHUS MIPH
pELICHNN NPAKTUYECKUX 3a7a4. 3HaTh UCTOPUUECKHUE CBECHUS 00 U3MEPEHUH JJIMHBI OKPYKHOCTHU U TUIOIIAIU KpyTa.

WNmeth mpencraBiieHHe O MpeoOpa3oBaHUU IUIOCKOCTH, O JBMXKEHHUSIX. HaxoauTe ocH, HEHTpbl cCUMMETpUH (uUryp,
IEHTPHl TIOBOPOTA, HAXOAUTh KOMIIO3HMIMHM MPOCTeHIINX mpeodpazoBaHuil. IIpUMEHATh ABMKEHHUS TUIOCKOCTH TIPU
peIIeHNH TeOMETPUIECKUX 3a/1a4.

[TpuMeHsTh MOJTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJAENH Ul 3a7aud pealbHON KU3HU U
IPOBOJUTH COOTBETCTBYIOLIME BBIYMCIICHUSI C IPUMEHEHUEM MOJ00US U TPUTOHOMETPUUECKUX QYHKIUH (IOJB3YsCh, T1e
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocreiimme
reoMeTpruecKue (pUrypsl 1 UX CBOICTBa 28 1 bubmmorexa LIOK
P P ' https://m.edsoo.ru/7f415e2e
N3mepenne reoMeTpuvaecKiuX BeTUIHH
bubmuoreka [IOK
Tpeyrobitir 19 1 https://m.edsoo.ru/7f415e2e
[TapamnensHocTh. CymMMa yrioB 15 1 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/7f415e2e
[IpssMoyTONBbHBIE TPEYTOJIBHUKHI 7 bubmmorexa [JOK
PAMOYT peyt https://m.edsoo.ru/7f415e2e
['eomeTpuueckne HepaBeHCTBA 5 1 bubmorexa HOK
P P https://m.edsoo.ru/7f415e2e
OxpyxHocTb. ['eomeTpudeckue mecra
TO‘Ipe}IZ)KHOCT OCHUS C iOMo bIO LIUPKYJIS 18 1 bubmorexa HOK
L p HIPIO HHPKY https://m.edsoo.ru/7f415e2e
Y JIMHEHKH
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 10 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
YeThIpEXYTrobHUKU 22
[Monobue 16
[Tnomans 16
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPUHU
5 VYTIBI ¥ 4eTHIPEXYTOBHUKH, CBSI3aHHBIE C 20 1
OKPY>KHOCTBIO
5 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIHS 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
9 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uu(poBbIe
Ne n/m P Kourpoabuble IIpakTnyeckue (1udpp )
MPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 Pemenue TpeyroibHIKOB 22 1
2 [TonoGue TpeyroJbHUKOB 12 1
3 MeTto KoOpAHHAT 10 1
4 BexTopsl 20 1
5 JlyiiHa OKPY>KHOCTH U IJIOLIa/Ib KpyTra 16 1




6 JIBU>KEHUS IITIOCKOCTH 10

7 [ToBTOpeHue, o600IIEeHNE, 12
CHCTeMaTHu3alus 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHS 1
reoMeTpuu
5 HavanpHblie nonstus reomerpuu. Touxka, 1
psimasi, OTpE30K, JIy4
3 HavansHnele nonsarus reometpun. Touxka, 1
psiMasi, OTPE30K, JIyd
ITonsatue 06 akcuome, Teopeme,
4 JI0Ka3aTelIbCTBE, ONIPEACIICHUH, CBOWCTBE, 1
MpU3HaKe
B3aumHoe pacronoxeHue Touek Ha
5 npsimoi. MizMepenue JUIMHBI OTpe3Ka, 1
paccTosHUuE MEXKIY TOUKaMU
B3anMHOe pacnonokeHue To4eK Ha
6 npsimoi. Mi3Mepenue JUIMHBI OTpe3Ka, 1
paccTosHuE MEXy TOUKaMHU
B3anMHOe pacnonokeHue To4eK Ha
7 npsimoid. Mi3Mepenue JUIMHbBI OTpe3Ka, 1
paccTosiHue MEXy TOUKaMHU
8 [TonymnockocTs 1 yroiyi. Busl yrios. 1
N3mepenne BeNM4rH yIiioB
9 [TonymiockocTs 1 yrois. Buzsl yrios. 1




N3mepenue Benu4rH yrioB

[TonymnockocTs u yroii. Bussl yrios.

10 N3mepenue Benu4rH yriioB
BeprukanbHble 1 CMEKHBIE YIJIBL.

11 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

12 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEKHBIE YTIIBL.

13 [TapannensHble U IEPIICHIUKYISIPHBIC
MpsIMbIE
BeprukanbHble U CMEKHBIE YIJIbL.

14 [TapamienpHbIe U IEPIICHIUKYIISIPHBIE
MpsIMbIE
BeprukanbHble U CMEXKHBIE YIJIBL.

15 [TapannenbHble U EPIICHIUKYISPHBIE
MpsIMbIE

16 buccexrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Busel tomanbix. /nuHa
JIOMaHOU

20 Jlomanas. Buasl nomansix. /nuHa
JIOMaHOU
MuoroyronsHuku. [Tepumetp

21 MHOTOYToJibHUKA. [[OHSTHE O BEIMYKIIBIX

W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX




22

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

23

MuoroyronsHuku. [lepumerp
MHOTOYyToJbHUKA. [TOHSITHE O BBIMYKJIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

24

25

26

MuoroyronsHuuku. [lepumetp
MHOTOYToJbHUKA. [[OHSTHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX

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

WNucTpyMeHTs 11 U3MepeHuil u
MOCTPOEHUM

27

28

29

HNHCTpyMEHTHI 111 U3MEPEHUH U
ITOCTPOEHUH

KonrtponsHast padora o teme "Hauana
reomerpud. IIpocreiimmue
reoMeTpuyeckue GUrypsl U UX CBOMCTBA.
N3mepenue reomerpuueckux ¢puryp"

Menunana, 6uccekTpuca 1 BbICOTa
TPEYroJbHUKA

30

Menuana, GuCCeKTpHUca U BbICOTA
TpEeYroJbHUKA

31

32

PaBeHCTBO TpeyroapHHUKOB

IIepBbIil 1 BTOPOYM IIPU3HAKYU PABEHCTBA
TPEYroJIbHUKOB

33

[IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA




TPEYrOJIbHUKOB

[TepBoIii 1 BTOPOM MPU3HAKK PABEHCTBA

34
TPEYrOJIbHUKOB

35 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 IIepBbIil M BTOpOM IPU3HAKYU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBA

38 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOICTBa

39 PaBHOO€E1peHHBIE TPEYTOJIBHUKHU U UX
CBOMCTBA

40 [Ipu3Hak paBHOOEIPEHHOTO
TpEyroJIbHUKA

41 [Tpu3Hak paBHOOEIPEHHOTO
TPEYroJbHUKA

42 Tpernii npru3Hak paBeHCTBA
TPEYTOJIbBHUKOB

43 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBOI CUMMETPHUEM.

45 [IpuMepsl CHMMETPHH B OKpYKarOLIEM
MHpe

46 @urypsl ¢ 0CEBO CUMMETPHUEM.

[IpuMepsl cCHMMETpPHH B OKpYKarOLIEM




MUpE

KonTponbnas pabota no teme

47 " " 1
TpeyroapHUKH

48 [TapamiensHOCTH TPAMBIX 1

49 CBoiicTBa ¥ IPU3HAKHU MaPaAJUIETHHBIX 1
MPSIMBIX

50 CBoiicTBa M IPU3HAKH MapaALIEIbHbBIX 1
HPSIMBIX

51 CBoiicTBa ¥ MPU3HAKH MTAPAJUICTHHBIX 1
HPSIMBIX

59 CBoiicTBa U IPU3HAKH MTAPAJUICITHHBIX 1
MIPSIMBIX

53 CBoiicTBa U IPU3HAKHU MapaJUIEIbHbBIX 1
IPSIMBIX

54 CBoiicTBa U MPU3HAKH MTAPATUICTHHBIX 1
MPSIMBIX

55 CyMMa yTiioB TpeyroJibHIKa 1

56 CymMma yriioB TpeyrojibHUKa 1

57 Breminue yriel TpeyrojabHHAKa 1

58 BHemHue yriel TpeyrojapHuKa 1
CymMma BHYTpPEHHHX YIJIOB

59 MHOTOYTOJIFHUKA U CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHHKA
CymMa BHYTpPEHHHX YIJIOB

60 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHUKA

61 CymMma BHYTpPEHHHX YIJIOB 1




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

KonrtponsHas pabora o teme

62 "IMapamnensHocTh. CyMMa yIiioB
MHOIOYyIroJbHUKa"

63 [Ipu3Haku paBeHCTBA MPSMOYTOIbHBIX
TPEYroJbHUKOB

64 [Ipu3naku paBeHCTBA MPSAMOYTOIbHBIX
TPEYroJIbHUKOB

65 [eprieHAUKYIISAp ¥ HAKITOHHAS
CBOICTBO MeIMaHBI MIPSIMOYTOJIBHOTO

66 TpeyrojbHUKa, TPOBEAEHHOHN K
TUIOTEHY3€e
CBOIICTBO MeIMaHbI MPSIMOYTOJIBHOTO

67 TpeyrojbHUKa, TPOBEAEHHOMN K
TUIIOTEHY3€e

68 [IpsAMOYTONBHBIN TPEYTONBHUK C YTIIOM B
30 rpamaycoB

69 [IpssMOYTOBHBIN TPEYTOJIBHUK C YTIOM B
30 rpamycos

70 CooTHolIeHNsI MEXY CTOPOHAMU U
yriamMH TPeyrojbHUKa

71 CooTHoOIIEHNs MEKy CTOPOHAMHU U
yIIIaMHy TPEYroJIbHHUKA

79 HepaBeHCTBO TpeyroibHHKA.
HepaseHncTBo 0 nyinmHe nomaHon

73 HepaBeHCTBO MeXly MepHIEHAUKYIIPOM

U HaKJIOHHOH. PaccTosiHue OT TOYKH A0




IpsAMON

KonTponbhas pabora no remam

74 "IIpsiMOyrObHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHcTBA"

75 OKpy>XHOCTb, XOp/Ibl U TUAMETPbI, UX
CBOICTBa

76 OKpy>XHOCTb, XOPJIbl U THAMETPHI, UX
CBOICTBa
B3anMHOe pacnonokeHue OKpyKHOCTH U

77 npsmoii. KacarenpHas u cexymas K
OKPY>KHOCTH
B3auMHoe pacrnosioxkeHne oOKpyKHOCTH U

78 npsmoii. KacaTtenbHas u cexymas K
OKPY>KHOCTH
B3auMHoe pacrosiokeHre OKpyKHOCTH U

79 npsimoi. KacaTtenbHas u cexymas K
OKPY>KHOCTH

80 OKpy>KHOCTb, BIIUCAHHAS B YT'OJI

81 OKpyKHOCTb, BIIUCAHHAS B YIOJ
[TonsATHE O TEOMETPUYECKOM MECTE

82 Touek. [Ipumepsl reoMeTprUUECKUX MECT
TOYEK Ha MJIOCKOCTH
[TonsATHE O rEOMETPUUECKOM MECTE

83 Touek. [I[pumMeps TeOMETPHUECKUX MECT
TOYEK Ha MJIOCKOCTH

84 OmnucanHast OKpY>KHOCTb TPEyroJbHHKa,
€€ eHTp

85 OnucanHast OKpY>KHOCTb TPEyroJIbHHKA,




€€ UEHTp

86

87

MGTOI[ TCOMETPHUICCKUX MECT TOYCK ITPU
peIICHUH I'COMCTPUYCCKUX 3a/1av
MGTOI[ TCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHUU I'€OMCTPUYCCKHUX 3ada4

88

MeTOI[ TCOMECTPHUICCKUX MCCT TOYCK ITPU
peIICHUH I'COMCTPUYCCKUX 3a/1av

89

90

91

MGTOI[ TCOMCTPHUUCCKUX MECT TOYCK IIpHU
peIICHUU IrCOMCTPUYCCKUX 3a1a4

O60ocHOBaHMS MPOCTEUIINX TOCTPOCHUH,
JTamnbl 33]]a44 HA TIOCTPOEHUS, pElICHHE
3aJla4 Ha IOCTPOCHUE IIUPKYJIEM U
JIMHEUKOU

O6ocHOBaHUS MPOCTEHIINX TOCTPOCHHUH,
JTamnbl 3aJa4X Ha [IOCTPOEHUS, PEIICHHE
3a/1a4 Ha IIOCTPOEHUE UPKYJIEM U
JIMHEUKOU

92

Kontponbnas paboTa mo teme
"OKpy>XHOCTh. [ 'eomeTpuieckue mecrta
Touek. [TocTpoeHus ¢ MOMOIIBIO ITUPKYIIS
U JTUHEeWKH"

93

[ToBTOpenue u obod1eHue. Peenne
3a7a4, HIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3NUYHBIMM TEMaMH Kypca

94

95

[ToBTOpenue u o6obmeHne. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKTY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0meHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

96

97

98

[ToBropenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

[ToBTOpenue u o6odmeHue. Pemenue

3a/1a4, WUIIOCTPUPYIOIIMUX CBA3H MEXKILY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6odmeHue. Pemenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKILY
pa3IMYHBIMH TEMaMH Kypca

99

[ToBTropenue u o6o0menHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

100

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

101

102

HToroBasi KOHTpOJIbHAS paboTa
[ToBTOpenue u obod1eHue. Peenne
3a]a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY
pa3NUYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBA
5 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
4 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBa
5 [Tapamrenorpamm, €ero Npu3HaKu U 1
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
IIPU3HAKU U CBOMCTBA
7 [IpsiMoyronabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
8 [IpsimoyronbHUK, poMO, KBaJpar, UxX 1
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, ux 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TPEyroJbHUKa
11 CpenHsist TUHUS TPEYroJbHUKA
12 Tpaneuus. PaBHoGenpenHnas Tpanenus, eé 1

CBOICTBa U IIPpU3HAKU




Tpanenus. PaBnoOenpennas Tparmemnus, eé

13 . 1
CBOWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 Cpenusist TUHUS Tpanerun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema 0 IPONOPLUHOHAIBHBIX OTPE3KAX 1

19 TeopeMa 0 IpOMOPIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI 1

99 KonTponbhas padota no teme 1
"YeTbIpEXyroJbHUKN"

93 [TomoOue TpeyrobHUKOB, KOA(PPHUIIHEHT 1
1o100ust

24 ITonoGue TpeyroibHUKOB, KOAPHUIUEHT 1
noo0us

25 [Ipu3naku mo100Us TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYroIbHUKOB 1

27 [Ipu3naku mo100Us TPEYroIbHUKOB 1

28 [Tpu3Haku mo100us TPEYroIbHUKOB 1

29 [Ipu3naku mo100Us TPEYroIbHUKOB 1

30 [Tpu3Haku Mo100US TPEYTOIBHUKOB 1

31 [TpumeHeHne nogo0us MPH pelIeHUH 1
MPAKTUYECKHX 3a/1a4

39 [TpumeneHne mo00us IPH PeTICHUH 1
MPAaKTUYECKUX 3a/1a4

33 [TpumeneHne no 00U PH pelIeHUH 1




MPAaKTUYCCKUX 3aaa4d

[Ipumenenue moapooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

35 [Ipumenenue nogo0us Npu pereHuH
IIPAKTUYECKHX 3a/1a4

36 [TpumeneHne nog00us PH PeIICHUH
MPAKTUYECKHX 3a/1a4

37 BBenenue nouaTus npeodpazoBaHus
no1o0us 1 mot00HBIX GUryp

38 Kontponbnas padota nmo teme "[lomooue"

39 [Tonstue nnowmaau. CBolicTBa IUI0IMIAeH
reOMEeTPHUECKUX HUTyp

40 ITonsatue mromanu. CBolcTBa ILIOIIAAEH
reoMeTpHUECKUX (puryp

41 [Tonstue nnowmaau. CpolicTBa MIoMAeH
reoMeTpHUECKuX Guryp
[Ipocreiimue GopmMyIbl A7 TUIOMIATU

42 TpeyroJibHUKA, apajuiejorpamma, pomoa
U Tpanenuu
ITpocreiime hopmysasl s MIIOLIAIN

43 TPEyroJibHUKA, NapajuiesorpaMmma, pomoa
U Tpamnenun
[Tpocreiime hopMysabl s MIIOLMIAIN

44 TpEyroJibHUKa, MapajuiesorpaMmma, pomoa
U Tpamneuuu
[Tpocreitmme GopMyIibl A1 UTOIIAINA

45 TpeyroJibHUKa, MapajuiesorpaMmma, pomoa

U Tpaneuuu




[Tpocreiimme hopMyItbl s TUIOIIA TN

46 TpEeyroJibHUKA, NapajuiejorpaMmma, pomoa 1
U Tpareuuu
[Tpocreiimme hopMyIbl s TUIOIIA TN

47 TpEeYroJbHUKa, mapauienorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimme GopMyIIbl AJIs IIOIIA N

48 TpEeYroJbHUKA, apajieorpaMma, pomoa 1
U Tparenun
[Ipocreiimume hopMynbl A7 TUIOMIATU

49 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tpareuuu
[Ipocreiimue hopMyInbl A7 TUIOMIATU

50 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tpareuuu

o1 [Tnomanu nonobHbIX GUryp 1

52 [Tnomaau nogo6HBIX GUryp 1

53 [Tnomaan mogoOHBIX Guryp 1

54 KonTponbHas pabora o teme "Ilnomans" 1

55 Teopema I[Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNN TPAKTHYECKUX 3314

57 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNH MTPAKTHYECKUX 3a71a4

58 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYECKHX 33124

59 [Tpumenenue Teopemsl [Tudaropa npu 1

PEIICHUHN MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [lugaropa npu

00 pELICHUH IPAKTUYECKUX 3a/1a4

61 IIponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 IIponoprroHanbHbIE OTPE3KU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponoprroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopuroHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT€HC M KOTAaHTeHC

67 OCTpPOTO yTJIa MPSIMOYTOIBEHOTO
TPEyToJIbHUKA
Cunyc, KOCHHYC, TAHT'€HC M KOTaHI€HC

68 OCTPOTO yTjia NpsIMOYTOJIbHOTO
TPEyTOJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

69 OCTPOTO yTjia NpsIMOYTOJIbHOTO
TpEyroJibHUKa

20 Tpuronomerpuveckne GyHKIIUU YTIIOB B
30°, 45° u 60°

71 Tpuronomerpuueckre GyHKIUHU YIIIOB B
30°, 45°u 60°

72 KonrtponsHas pabora o Teme "Teopema




[Mudaropa u Havyana TpuroHomMeTpun’'

73 Bnucanubie v IEHTpaIbHBIC YTIIbI 1

74 BnucanHnble U LIEHTpaIbHBIE YIUIbI 1

75 BrucanHuble U LIEHTpaIbHBIE YIUIbI 1

76 Brniucanubie 1 IEHTpaIbHBIC YIIIBI 1

77 VYron Mexay KacaTeJbHON U XOpJon 1

78 VYroa Mexay KacaTeJIbHOW U XOPI0H 1

79 VYTIBl MEXIY XOpJaMH U CEKYIIUMHU 1

80 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1

81 Brincannble 1 onvcaHHbIe 1
YEeTBIPEX YT OJIbHUKU

82 Bnucannble v onricaHHbIe 1
YEeThIPEX YT OJIbHUKU

83 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

84 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YEeThIPEX YT OJIbHUKA

85 CBoiicTBa M MPU3HAKH BIIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa M IPU3HAKH BIIMCAHHOTO 1
Y4eThIPEXYTOJIbHUKA

87 B3anmHoe pacnonoxkeHue AByx 1
OKPY>KHOCTEH

88 B3aumMHoe pacrnonoxxeHue aByx 1
OKpY>KHOCTEHN

89 Kacanne okpyxHOCTEN 1

90 Kacanwue okpyxxHocTeit




91

OOmme kacaTenbHbIC K IBYM
OKPY>KHOCTSIM

92

93

94

Kontposnbnas padota o teme "Yrisl u
YeThIPEXYTOJbHUKH, CBSA3aHHBIE C
OKpPY>KHOCTBIO"

[ToBTOpenue u o6odmeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIIMX CBI3H MEKIY
pa3IuYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6odmeHue. Pemenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jIMIHbIMU TECMAMH KYypcCa

95

[ToBropenue u o6o0meHue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

96

[ToBropenue u o6o0meHue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

97

98

99

IToBropenue u o6o0mmeHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBropenue u o6o0menue. Pemenue
3a71a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca
IToBTopenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

100

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




pa3IMYHBIMU TEMaMU Kypca

101 Hrorosas koHTpobHas paboTa 1
[ToBropenue u o6o0menue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
1 Cunyc, KOCMHYC, TaHTeHC YIriioB oT 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXAECTBO
3 @dopMyITbl TPUBEICHHS
4 ®opMyIibl TPUBEACHUS
5 Pemenne tpeyronsaukoB. Teopema 1
KOCHHYCOB
6 Pemenue tpeyronsHukos. Teopema 1
KOCHUHYCOB
7 Teopema cuHycoB 1
8 Teopema cuHycOB
Pemenne npaktuyeckux 3anad ¢
9 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIOJIb30BaHUEM TEOPEMBbI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemenne npaktuyeckux 3anad ¢ 1




HCIIOJIb30OBAHHUEM TCOPEMEBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpuyeckue GoOpMyIbl IJIst

13 TUIONIA/IA TPEYTOJIbHHKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopmMybl 1

14 TIJIOIIAIN TPEYTOJbHUKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopMybl 1Jis

15 TUIOLIAIA TPEYTOJIbHUKA,
napajuieniorpaMma
Tpuronomerpudeckne GOpMyIbI IS

16 TUIOLIA/IA TPEYTOJIbHUKA,
napajuieiorpaMma

17 ®opwmyia ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopMXJIa TUTONIA/IN BBIMYKIIOTO
Y4eThIPEXYTOJIbHUKA

21 CDopM}'/.na IIJIOIIAU BBIITYKJIOTO
YeThIPEXYTOJIbHUKA

99 KonTponbhas padora no teme "Pemienue
TPEYroJIbHUKOB"

93 Xopbl U TO00HBIE TPEYTOILHUKH B
OKPYXKHOCTH

24 Teopema o mpou3BeIEHUH OTPE3KOB XOP/]

25 Teopema 0 npon3BeIEHUHN OTPE3KOB XOP.

26 TeopeMbl 0 TpOW3BEICHUN OTPE3KOB




CEKYILNX

Teopembl 0 MPOU3BEACHUN OTPE3KOB

27 1
CEKYIIUX
28 Teopema o KBazipaTe KacaTeabHOM 1
29 Teopema o kBagpare KacaTenbHON 1
30 Teopembr UeBbl 1 MeHemast 1
31 Teopemsl UeBbl u Menenas 1
32 Teopembr UeBbl 1 MeHemast 1
33 [TonsiTHE O TOMOTETHH 1
34 Kontponbnas padota nmo teme "[lomooue 1
TPEyroJbHUKOB"
YpaBHeHHE NPSAMON HA TIIIOCKOCTH.
35 YrioBoi Ko3hPHUITUEHT 1 CBOOOHBIH 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT
YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.
36 YrinoBoii ko3 GUIMEHT ¥ CBOOOTHBII 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT
37 [TapamiensHOCTh U IEPICHIUKYIIIPHOCTD 1
MpSMBIX (Yepe3 yriaoBoi Koa(hULIMEHT)
38 VYpaBHEHHE OKPYKHOCTU 1
39 HaxoxneHnne nepecedeHnit OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPIMHATAX
40 HaxoxneHue nepece4eHuil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpIMHATAX
41 dopMyia pacCTOSSHUSA OT TOYKH JI0 TIPSIMO 1
42 [Inomane mapamuienorpamma B 1

KOOpJMHATAX, TIOHITHE 00




OPUEHTUPOBAHHON IIOIIAIN

HpI/IMeHCHI/Ie METOJa KOOpAWHAT B

43 MPAKTUYECKH-OPUEHTUPOBAHHBIX
TeOMETPHUECKUX 3aauax

44 KontponbHas padota nmo teme "Meton
KoopauHat"

45 BekTops! Ha III0CKOCTH
CrnoxeHne ¥ BbIYNTaHUE BEKTOPOB —

46 MpaBUJIa TPEYTOJIbHUKA U
napajuiesorpaMma
CrnoxeHune ¥ BbIUNTaHUE BEKTOPOB —

47 MpaBUJIa TPEYTOJIbHUKA U
napasiesiorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CroxeHne 1 BHIYNTaHUE BEKTOPOB,

50 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATax
CroxeHre ¥ BRIYMTaHHE BEKTOPOB,

51 YMHO>KEHHE BEKTOpa Ha YHCIIO B
KOOpAMHATax

59 [TpumeHeHne BEeKTOPOB B (PU3HKE, IICHTP
Mmacc

53 [TonsaTtue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BEeKTOPOB 10 0a3ucy

54 [TonsTre o 6a3uce (Ha TIOCKOCTH).
PaznoxeHus BeKTOPOB 1o 0a3ucy

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BEeKTOpPOB 1o 0asucy

CkanspHoe Mpou3BeIeHNEe BEKTOPOB,

56 Te€OMETPHYUECKUI CMBICI U BHIPA)KEHUE B
JIeKapTOBBIX KOOPAWHATAX

57 JIMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHoe MpOU3BE/ICHUE U
MIPOELMPOBAHUE

59 [TpuMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB U HAXOXKJICHHUS JUIMH U YTIIOB

50 [IpuMmeHeHne CKaIsipHOTO MPOU3BEACHUS
BEKTOPOB JUISl HAXOXKIACHUS UTUH U YTJIOB

61 [TpumMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB U HAXOXKJICHHUS UTMH U YTIIOB

62 Pemenue reoMmeTprueckux 3agad ¢
MTOMOUIBIO CKAISIPHOTO MPOU3BEICHUS

63 Pemienue reoMeTpudeckux 3aaad ¢
MOMOIIBIO CKAISIPHOTO TIPOU3BEICHUS

64 Kontponbnas padota mo teme "Bektopsr”

65 [IpaBuibHBIE MHOTOYTOJIBHHKH,
BBIUMCIIEHUE X 3JIEMEHTOB

66 [IpaBuibHBIE MHOTOYTOJIBHHKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

67 [TpaBuIHHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE UX JIEMEHTOB

68 [TpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

69 Ywucno T v UTHHA OKPY)KHOCTH




70 Yucno © ¥ IMHA OKPY>KHOCTH 1

71 JlnvHa TyTH OKPYKHOCTH 1

72 JUIHa Ayru OKpY>KHOCTHU 1

73 Panuannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Tnomans Kpyra u ero 3JeMEHTOB (CEKTOpa 1
1 CETMEHTA)

76 [Tnomane Kpyra u ero 31eMEeHTOB (CEeKTOpa 1
1 CETMEHTA)

77 [Tnomans Kpyra u €ro 3JeMEHTOB (CEKTOpa 1
Y CETMEHTA)

78 Brrauciienue nepuMeTpoB | IUIOMIACH 1
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa

79 Beruncienue nepuMeTpoB | IUIOMIAIEeH 1
¢buryp, BKIFOYAIOIIUX 3JIEMEHTHI Kpyra

80 KonTponbnas no reme "/{nuna 1
OKPY>KHOCTH M ITOIAaAb Kpyra"

81 LlenTpanbHasi cCHMMETPHS 1

82 LleHTpasibHO-CUMMETPUYHBIE PUTYPHI 1

83 [Tooport 1

84 OceBas cummeTpus 1

85 durypsi, (iI/IMMeTpI/I‘IHI)Ie OTHOCHTEIIEHO 1
HEKOTOPOH ocH

86 [TapannenpHeIil IepeHOC 1

87 IToHsATHE IBMIKEHUS B €0 CBOICTBA 1

88 PaBenctBo ¢puryp 1

89 [IposiBieHNsI CHMMETPUH B TIPUPO/JIE, 1




JKUBOIIUCH, CKYJIBIITYpE, apXUTEKTYype

90

91

Kommno3unuu asuxeHuit (mpocreime
IIPUMEPHI)

[ToBTOpenue u o6odmeHue. Pemenue
3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

92

[ToBropenue u o6o0menue. Pemenue
314, WITFOCTPUPYIOIINX CBA3U MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

93

[ToBTropenue u o6o0mmeHue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

94

95

96

[ToBTOpenue u o6odmeHue. Pemenue
3aj1a4, WLUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
IToBropenue u o6o0mmenue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u obod1eHue. Peenne
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

97

[ToBTOpenue u obod1eHue. Peenne
3a7a4, HIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3NUYHBIMM TEMaMH Kypca

98

99

[ToBTOpenue u o6obmeHne. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBropenue u o6o0meHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTrOopenue u o6o0mmenue. Pemenue

100 3a1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3TUYHBIMU TEMaMHU Kypca
101 HroroBast koHTpobHas paboTa 1
[ToBropenue u o6o0menue. Pemenue
102 3a/1a4, WLUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

1. T'eomerpus: yueO, miia 7—9 k. / [JI.C. Atanacsn, B.®. byty3os, CB. Kagomues u ap.].—M.: IIpocsemenue, 2021.
METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
1. T'eomerpusi: yue0, nis 7—9 k. / [JI.C. Artanacsin, B.®. byry3os, CB. Kagomues u np.].—M.: IIpocsemenue, 2021.
2. I'agpunoBa H.®. Iloypounble pa3pabOTKM MO TeoMeTpuu: 7 Kiacc. - 2-e usll.,nepepad. u gomn. M.: BAKO,
2017. - (B momol1iib MKOJIbHOMY YUYHUTEIIO).
3. TaBpunoBa H.®. I[loypounsie pa3paboTku mo reomeTpuu: 8§ Kiacc. - 2-e usfd.nepepad. u qon.M.: BAKO, 2017.
- (B nomonip MIKOJIHLHOMY YUUTEIIO).
4. TapunoBa H.®. Iloypounsie pa3paboTku mo reometrpuu: 9 kmacc. - 2-e u3f..nepepad. u gorn.M.: BAKO, 2017.
- (B nomonip MIKOJIHHOMY YUUTEIIO).
5. KonTtpoabsHbie paboThl o reoMetpuu: 8 kiacc: k yueonuky JI.C. AtanacsiHa,
B.®. byry3osa, C.b. Kagomiiea u ap. «I'eometpus. 7-9» / H.B.
MenbHukoBa. — 4-¢ u3j., nepepad. u gomn. — M.: U3narensctBo «Ik3aMen», 2018.— 63, [1] c. (Cepust «YuebHo-
METOJUYECKUN KOMILICKT)
6. B.M. bpanuc «Yetrsipex3HauHble MaTeMaTu4eckue Tabmuub» M. «JIpodar
7. EpmioBa A.W., EpmioBa A.C., I'ono6opoarsko B.B. «Anredpa, reometpust 7 ki1. CaMOCTOSITENbHBIC U KOHTPOJIBHBIC
pabote». M.: «nekca», 2016r
8. Epmona A.U., Epmosa A.C., ['ono6opoasko B.B. «Anredpa, reomerpus 8 k1. CaMoCTOATEIbHBIE U KOHTPOJIbHBIE
pabote». M.: «nekca», 2016r
9. Epmona A.U., Epmosa A.C., ['ono6opoasko B.B. «Anredpa, reomerpus 9 k1. CamocTOsATEIbHBIE U KOHTPOJIbHBIE
pabote». M.: «nekca», 2016r
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.
2. https://ypok.pd/ 4. https://resh.edu.ru/
3. https://educont.ru 5. https://iu.ru/video-lesson



https://урок.рф/
https://educont.ru/
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://iu.ru/video-lesson
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