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HHOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OOWH W3 OCHOBHBIX Pa3/EiIOB WIKOJBHOW MaTEMATHKH,
UMEIOIINNA CBOEH 11eJIbI0 00ECTIeYnTh U3yUeHUEe CBOMCTB U pa3MepoB GUTYp, UX
OTHOLIEHW M B3aMUMHOE PACIOJIOKEHHE, ONUPAETCA Ha JIOTUYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. L[EHHOCTh U3y4eHUs T€OMETPUH HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUs 3aKJIIOYAeTCS B TOM, UYTO OOYyYalOIIUWCS YUUTCS
IPOBOJINTH JOKa3aTeIbHbIE paccyxaeHus, CTPOHUTH JIOTUYECKHUE
YMO3aKJIIOUEHHUSI, JIOKa3blBaTh  WCTUHHBIC  YTBEPKICHUS U  CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, IPOBOJUTH PACCYKAECHUS «OT TMPOTUBHOTO»,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, (POpPMYJIHMPOBATH OOpATHBIC YTBEPKIACHHUS.
Ocoboe 3HaueHue AoKa3zaTeiabHas JUHUS UMEET i YriayOJE€HHOTO M3Y4YEeHUS
MaTE€MaTHKH.

[enpto W3y4eHUsT TEOMETPUM SIBISETCS HCIOJIb30BAaHHE €€ Kak
WHCTPYMEHTA IPU PEIICHUN KaK MAaTEMAaTHUYECKUX, TAK U MPAKTUYECKUX 337]a4,
BCTPEYAIOMINXCS B pealbHOM >KU3HU. OOyYaronuiicss MODKEH Hay4YUThCs
OTpeNeNsaTh TEOMETPUUECKYIO (UTypy, ONMUCHIBATH CIOBAMU YEPTEK WIU
PUCYHOK, HAWTH TJIONIAb 3€MEJIBHOTO y4acTKa, PACCUUTHIBATH HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Ka0essi Wiu Tpedyemble pa3Mepbl Tapaxa s
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOpAasi, BBIYUCIUTENIbHAS JIMHUS B
u3ydyeHUn TreoMmeTpur. IIpu pemeHun 3agad  MPAKTHYECKOTO XapakTepa
OoOydJaronuiicss y4uTCs CTPOUTh MATEMaTUYECKUE MOJCIU  PEaTbHBIX
KU3HEHHBIX CHUTYyallui, MPOBOJWTH BBIYMCIEHUS U OLECHHBATh aJI€KBATHOCTH
MOJIYYEHHOTO pe3yJIbTaTa.

Oco0eHHOCTh Y4eOHOro Kypca YIIyOJIEHHOTO U3Y4YEHHUSI TE€OMETpUU
COCTOUT B TOM, YTO OOydYaromuecs He MPOCTO 3HAKOMATCS C ONpeeIEHHBIMU
NOHATUSIMU, & YBEPEHHO OBJIaJIeBatoT UMH. CyIIEeCTBYIOIINE TEMBI MPOTPAMMEBI
0a30BOTO Kypca T€OMETpUM U3y4aloTcsa Ha Oojee TriayOOKOM YypoOBHE, a
oOyyaroruecs: mpuoOpeTaloT YMEHHUsI, TOMOTAIOIIME UM YBEPEHHO NMPUMEHSIThH
CBOU 3HaHHS HE TOJBKO B MaTEMAaTHUKE, HO U B CMEXKHBIX MpPEAMETaX, MPExKIe
Bcero (usuke u wuHOpPMATHKE, a TaKKe IMO0JIb30BAThCS MMOTYYCHHBIMH
3HAHUSAMM IIPU PEIICHUH NPAKTUYECKUX 3a/1a4.

CornacHo ydeOHOMY IUTaHy B 7-9 kiaccax wu3ydaeTcsl yriayOJaEHHBIM
yueOHbIll Kypc «l'eoMeTpusi», KOTOPBIM BKJIIOYACT CIEIYIONINE OCHOBHBIE
paszesnbl COZIEPIKAHUSL: «Hayvana TEOMETPUNY, «TpeyronbHUKNY,
«OKpyKHOCTBY, «HeThIpEXYTOJIbHUKIY, «ITomobuey, «NEeMEHTBI
TpuroHomerpum», «llmomanu», a taxxke «Metox koopauHaT», «BeEKTOpPBI»,
«IIpeobpazoBaHus TIOCKOCTHY.

Ha usydyenue yuebHOro xypca «l'eomerpusi» orBoautcs 306 yacoB: B 7
kiacce — 102 gaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 daca B Henemto),
B 9 KJ1acce — 102 yaca (3 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Havaja reomerpun

HcTtopusi BOSHUKHOBEHUSI W Pa3BUTHUS reoMeTpuu. HadanbHble TMOHATHUS
reomeTpuu. Touka, mpsiMasi, OTpe3ok, Jyd. Ilonsarue o0 akcuome, Teopeme,
JI0KA3aTeNbCTBE, ONPEACIICHUH.

B3auMHOe pacnoliokeHre TOUYeK Ha NpsiMoi. M3MepeHue AJIMHBI OTpe3Ka,
PacCTOSTHUE MEXKY TOUKAMMU.

[Tonynnockocte W yroj. Buasl yrioB. M3MepeHue BEIWYUH YIJIOB.
BepTukaneHble W CMEXHbIE YIUIbl. [lapamienbHble YW NEPHEHIUKYJISIPHBIE
npsiMbie. PaccTostnue ot Touku A0 npsiMoi. buccekrpuca yria.

Jlomanas. Buasl nomasnbix. JlnmuHa J0MaHOW. MHOTOYrOJBHUKH.
ITepumerp MHoOroyrojibHuka. IIoHSITHE O BBIMYKIBIX U  HEBBITYKIBIX

MHOT'OYTOJIbHUKAX.
[lepBuuHbIe TpeACTaBICHHUS O PABEHCTBE (GUTYp, UX PACHOJIOKECHHH,
CHUMMETpHUH.
[Ipocrenmmue nocrpoeHuss. UHCTpYMEHTHI 17151 U3MEPEHUMN U IIOCTPOCHUU.
TpeyroJbHUKH

Buasl TpeyroJbHUKOB: OCTPOYTOJbHBIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHBIE,
paBHOOE/pEHHbIE, PABHOCTOPOHHME. MenunaHa, OHWCCEKTpuUca U BbBICOTA
TPEYTrOJIbHUKA.

PaBencTtBo TpeyronpHUKOB. IlepBpli M BTOPOM NPU3HAKU PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEIpEeHHBIE TPEYroJIbHUKA W MX cBoicTBa. [lpu3nHak
PaBHOOEIPEHHOTO TpeyrojbHUKa. TpeTuit mpu3Hak paBeHCTBa TPEYTOJIHLHUKOB.

CooTHo1IEHUsI MEXKly CTOPOHAMH U YIJIaMHU TpeyroJibHMKa. HepaBeHCTBO
TpeyroJibHuKa. HepaBeHCTBO O JJIMHE JTOMaHOM.

Cummetpuunble ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHH.
[TprMepbl CHMMETPHH B OKPYKAIOLIEM MHPE.

IMapasuenbHbie npsiMbie. CymMMa yIrjioB MHOTOYTOJIbHUKA

[TapannenbHOCThH NPAMBIX, ICTOPUYECKUE CBEAEHUS O MoCTyJaTe EBkinia
u 0 posn JIoGa4eBCKOTO B OTKPHITUU HEEBKIUAOBOU reoMerpuu. CBOMCTBA U
NpPU3HAKUA MapajuiesibHbIX TpsiMbix. CymMMa yriioB TpeyroibHUKa. BHemiHwue
yribl TpeyrojipbHuka. CymMma BHYTPEHHMX YIJIOB MHOTOYTOJIbHHUKA U CyMMma
BHEIIIHUX YTJIOB BBIMYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMOyroJibHbIE TPEYTOJIbHUKH

[Tpu3Haku paBeHCTBA NIPSMOYTOJIbHBIX TPEYTOJIBHUKOB. llepnenaukymnsp u
HakJIOHHAas. CBOMCTBO MEMaHbl MPSMOYTOJIBHOIO TPEYrOJIbHUKA, POBEIEHHOM
K runotenyse. [IpsMoyronbHbIi TpeyroJibHUK € yriioM B 30°.

OKkpyKHOCTH

[ToHATHS OKPY>KHOCTH U Kpyra. DJIEMEHTbl OKPY>KHOCTH M Kpyra: LEHTp,
pagnyc, IMameTp, XOpaa, uX CBOMCTBA. B3anmMHOE pacronokeHne OKpy>KHOCTH
u npsimoil. KacarenbHas U cexymiasi K OKpy»KHOCTU. OKpyKHOCTh, BIUCAHHAS B
yrout. [Ipocreninme noCTpoeHUs: C HOMOIIBIO UPKYJISA U JINHEUKHU.

I'eomeTpuyeckne MecTa ToOYEK

[TonsiTue o0 reomerpuueckoM mecte ToueK. [IpumMepsl reomeTpuyecKux
MECT TOUEK Ha IMJIOCKOCTH. brccekTpurca yria u cepeIMHHbIA NEPIEHAUKYISP K
OTPE3Ky KaK TeoMeTpuueckue Mecta ToueK. OnucaHHasi OKPY>KHOCTb
TPEYroJIbHUKA, €€ LEeHTP. MeTol reOMEeTPUUYECKUX MECT TOUYEK IPU PELICHUU
FeOMETPUYECKUX 3a]1a4.



IMocTpoenust ¢ MOMOUILIO HMPKYJIS U JJUHEHKHU
Ucropuueckue cBenenus. OO0CHOBaHUS MPOCTEHUIINX MOCTPOSHUM, ATAIIbI
3a/1a4M Ha MOCTPOEHUS, PELICHHE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JINHENKOU.

8 KUIACC

YeTbIpEéXyroJbHUKH

[TapannenorpamMm, ero Mpu3HAKu U cBoMcCTBa. [IpaMoyroiabHuK, poMmo,
KBaJIpaT, X NpU3HAKU U CBOMCTBa. Tpanenus. PaBHoOeApeHHas Tpareuus, e€
cBolcTBa U npu3Haku. [IpsamoyronbHas Tpaneuus. CpeaHsis JUHUS TPAICLUH.

Cpennsss  nuHUA ~ TpeyrojibHUKa. MeTon  yABOEHHS  MEOUaHBI
TpeyrojbHUKa. Teopema o nepeceueHny MEANAH TPEYTOIbHUKA.

Teopema ®aneca, TeopeMa O MNPONOPIMOHANBHBIX OTpe3kax. Teopema
BapunboHa 1151 IpOU3BOIBHOIO YETHIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxoome

[TogoGue TpeyroabHUKOB, KOdpduiimeHT nmoaodus. [lpuszHaku mnomobOus
TPEeyroJbHUKOB. llpuMeHeHne Mmoao0usi MpU PEIICHUH TEOMETPUUYECKUX U
NPAaKTUYECKUX 3a/1a4.

IInomann

[Tonsitue o momanau. CBOMCTBA IUIOMIANEH TE€OMETPUUYECKUX (PUTYD.
[Ipocreitmne Qopmynbl Uisi TIOHMIAAM TPEYTroJbHUKA, Mapajuiejorpamma,
pomba u tpameuuu. Ilmomanu momoOHBIX ¢uryp. OTHOIIEHUE IUIONIAIeH
TPEYTOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa npu pemieHun
MPAKTUYECKUX 33/1a4.

JJIeMeHTbI TPUTOHOMETPUH

CunHyc, KOCHMHYC, TAHT€HC M KOTAaHT'€HC OCTPOTO yrja MpPSMOYLOJbHOTO
TpeyroiabHuka. TpuroHomerpudeckue ¢yHkmun yrimos B 30°, 45° u 60°.
[TponopuioHaJIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 41 4eThIPEXYToJIbHUKH, CBA3AHHbIE C OKPYKHOCTbIO

BrincanHble M NEHTpaJIbHBIE YIJIBI, YIOJI MEXAY KacaTeJIbHOM U XOPIOH.
Yriael Mexy XOopAamMu U CEeKylIMMH. BrimcaHHble M OMMCAHHBIE OKPY>KHOCTH
TPEYTrOJbHUKA M YEThIPEXYTrOJbHUKU. CBOWCTBA W NPU3HAKKM BIHCAHHOTO
YETBIPEXYTOJIbHUKA. B3anMHOE pacnosiokeHue ABYX OKpyHocter. Kacanue
okpyx)HocTeil. O01ue KacatenbHbIe K ABYM OKPYKHOCTSIM.

9 KJIACC

Pemienue TpeyroJibHUKOB

Cunyc, xocuHyc, Ttanredc yraoB or 0° mo 180°. OcHoBHOe
TPUTOHOMETpUUECKOE  TOXkAeCcTBO. Dopmynbl  mOpuBeneHus. PelieHue
TPEYroJIbHUKOB. TeopemMa KOCHHYCOB M TEOopeMa CHHYCOB. PemnieHue
MPAKTUYECKUX 33Ja4 C MCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB M TEOPEMBI
CHHYCOB. Pellienue 3aa4 reoMeTpuueCcKOr ONTHKH.

Tpuronomerpuueckue  GopmMyabl s IUIOMIAAU  TPEYTrOJbHUKA,
napajuierorpamma, pomoOa, tpaneruu. @opmyna I'epona. dopmyna momagu
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA.

IHoxo6me TpeyrojiLbHNKOB



Xopapl W MOAOOHBIE TPEYTrOJBHUKM B OKpPY)XHOCTU. Teopema o
IIPOU3BENCHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUU OTPE3KOB CEKYIIUX,
TeopemMa O  KBajgpare KacarenpHOM. IIpuMeHeHue Tmpu  pelIeHUH
reoMeTpudeckux 3aaad. Teopembl UeBnl 1 Menenas. [lonsiTue 0 TOMOTETHH.

MeToa KoopauHAT

VYpaBHeHue NpsIMON Ha MIOCKOCTH. YTIOBOM KOI(PPUIIMEHT U CBOOOHBIIM
YJIeH, UX T€OMETpUUYECKUU cMbIca. [lapannenbHOCTh M MEPIEHANKYISIPHOCTh
IPSMBIX (Yepe3 YriIoBou Kod(hPHUIueHT).

YpaBHeHUE OKpy:KXHOCTH. HaxoxxaeHue nepecedeHur OKPYKHOCTEHM M
npsMBIX B KoopanHaTtax. @opMyiia pacCTOsIHUA OT TOYKH A0 npsiMoit. [lnomans
napajjiesiorpaMma B KOOpJHUHATax, MOHITHE 00 OpPUEHTHUPOBAHHOM IUIOLIA[IH.
[Ipumenenue METOJa KOOpAWHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX
r€OMETPUYECKHX 3a/1a4aXx.

BexkTopbl

Bekropel Ha mockoctu. Cl0KEHUE W BBIYUTAHUE BEKTOPOB — ITpPaBHIIA
TPEyroJIbHUKAa W [apaulesiorpaMma. YMHOXEHHE BEKTOpa Ha YUCIIO.
Koopaunater BekTopa. Cl0KEHUE U BBIYUTAHUE BEKTOPOB, YMHOKEHUE BEKTOPA
Ha YKCII0 B KoopauHaTax. [[puMeHneHre BeKTopoB B (hu3uKe, IEHTP Macc.

[Tonsitue o 6Gasuce (Ha 1wiockocTh). PaziokeHus BEKTOPOB MO Oa3ucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, TEOMETPUUECKUN CMBICII U BBIPAKECHUE B
JIEKapTOBBIX KOOpJAWHATaX. JIMCTpUOYTHBHOCTH CKAJISPHOTO MPOU3BEACHUS.
CkansipHoe mpousBeAeHUE H TpoenupoBaHue. I[IpuMeHeHHe CKalIpHOIo
IIPOM3BEICHUSI BEKTOPOB JUIsl HAXOXACHUA [JJUMH W yrioB. PemeHue
FeOMETPUUECKUX 33J1a4 C IIOMOILBIO CKAIIIPHOT'O ITPOU3BEICHUS.

JIINHA OKPYKHOCTH U IVIOIIAb KPyra

[IpaBunbHBIE MHOTOYrosbHUKHM. JlnuHa okpyxHOCcTH. ['pamycHas wu
paauaHHas Mepa yrila, BBIUYUCIECHUE IJIMH IyT OKpy:kHOocTel. [lnomane kpyra,
CeKTopa, cermeHTra. Mcropuyeckue cBeAeHUST 00 U3MEPEHUU JIJIUHBI
OKPYKHOCTH U IUIOIIAAN Kpyra.

JIBHKEHMS TIIOCKOCTH

LentpanpHass  cummerpusi.  lleHTpasbHO-CUMMETpUYHBIE  (DUTYPHI.
IToBopoT. OceBass cumMmerpusa. DPUrypbl, CUMMETPUYHBIE OTHOCHUTEIHHO
HEKOTOpOU ocH. [1apannenpHblii mepeHoc.

[Tonsitue nBwkeHWss u ero cBoicTBa. PaBeHcTtBo ¢uryp. I[lposiBnenus
CHUMMETPUH B MPUPOJIE, KUBONUCHU, CKYJIBITYpE, apXutekrype. Kommnosuuuu
IBIKEHUH (Tpocteiiine npuMmepsl). [IpumMeHeHre B TeOMETPUUECKUX 3a/1auax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «'EOMETPHUS» HA VYIJIYBJIEHHOM
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS IMPOrpaMMbl IO MaTeMaTHKe
XapaKTEpU3yIOTCS B YaCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

OPOSBJICHMEM HHTEpeca K TMPOLUIOMY U HACTOSIIEMY pPOCCUHUCKON
MaTE€MaTUKH, LIEHHOCTHBIM OTHOIIEHHMEM K JIOCTHXKEHUSM POCCUMCKUX
MaTE€MaTUKOB U POCCUUCKONW MaTEMaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ATUX
JTOCTH)KEHUM B IPYTUX HayKaX W MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IpakllaHWHA W peau3aiiu
€ro mpas, MPEACTaBICHUEM O MAaTEMAaTUYECKHUX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3UYHBIX  CTPYKTYp, SIBJICHUH, TMpOLENyp TpakKJaHCKOro oOIecTna
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO ASTHYECKUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUNM HAyKH,
OCO3HAHHEM Ba)XXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) TPyA0BOr0 BOCIIUTAHHUSA:

YCTAaHOBKOW Ha AaKTWBHOE YYacTHE€ B PEUICHUU MPAKTHYECKUX 3a/1ad
MaTeMaTU4YEeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAKHOCTH MAaT€MaTHYECKOTO
o0pa3oBaHUs HAa MPOTSHKEHUU BCEH MKU3HU JJIsl YCIEIHON MpodeccuoHaIbHOM
JESITETbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM M
MOCTPOCHUEM HHJIUBUAYAJIbHOM TpAaeKTOpUM OOpa30BaHUA U IKU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JCTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pacCy ICHUIN, YMEHUIO BUICTh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOT O MO3HAHUSA:

OpUEHTalMEl B [IEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
IIPE/ICTaBIICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, IPUPOIBI
U 00IIecTBa, MOHUMAHUEM MATEMaTHYECKON HayKH Kak cdepbl 4elOBEYECKOM
NEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU JJI Pa3BUTHS LIUBUIU3ALINH,
OBJAJCHUEM SI3bIKOM MaTE€MaTUKM W MATeMaTUYECKOM KyJIbTYypOM Kak
CpPEACTBOM TIO3HAHUS MHUpPA, OBJIAJICHUEM HaBBIKAMU HCCIEA0BATEIbCKOM
NEeATEIIbHOCTH;

6) pusnueckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOTO 0JIarONmoJIyYns:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUYECKUE 3HAHHS B MHTEPECAX CBOETO
3II0pOBBs, BEIECHHUS 3JI0POBOTO oOpa3a JKW3HU (370POBOE THUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAW W OTAbIXa, pEryJspHas Qunyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA peIIECKCUU, MPU3HAHHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIPyroro 4eI0BeKa;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

OpUEHTalMell Ha NPUMEHEHHE MaTeMaTUYECKUX 3HAHUWM JJISl PEIICHHS
3a/1ay B 00JIACTH COXPAHHOCTU OKPY>KAIOIIEH CPe/Ibl, INTAHUPOBAHUS MTOCTYITKOB



Y OLICHKH UX BO3MOXHBIX MOCJEACTBUM JJIs1 OKPYKAOUIEN Cpebl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) amanTamuM K U3MEHSAIIUMCH YCJIOBHSM COUMAJIBHON M
MPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JECHCTBUSIM B YCIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pPE3 MPAKTHYECKYIO AESATEIBbHOCTh, B TOM
YyluCclie YMEHUE YUYUTbCS Yy JAPYyTHX JIojied, NpuoOperatb B COBMECTHOM
NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 ONbITA IPYTUX;

HEOOXOIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHUU, (HOPMYIUPOBATH
UeH, TMOHATUSA, TUIOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YMHCIIE DaHee
HEU3BECTHBIX,  OCO3HaBaThb  JACPUIUTHI  COOCTBEHHBIX  3HAHUU W
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHHUMATD
CTPECCOBYIO CUTYAI[MI0 KAaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATh
NpUHUMAaEMble pelIeHUsl U ACHCTBUsA, (HOPMYIUPOBATh U OLEHUBATH PUCKHU U
NOCJIeICTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynpraTe oOCBOEHUS TMporpaMMbl MO MaTeMaTHUKEe Ha YpOBHE
OCHOBHOTr0 00mIero ooOpazoBaHusi y oOydwaromierocs OyayT chOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, XapaKTepU3yIIIHecs OBJIJICHUEM
YHUBEPCAIbHBIMU  [MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMH ~ JIEUCTBUSIMA U YHUBEPCAJIBHBIMH  PETYJIATUBHBIMU
JNEUCTBUSIMU.

Ilo3naBaTenbHbIe YHUBEPCAJTIbHbBIE YUeOHbIE 1elCTBUA
ba3oBble 1ornyeckue AecTBUA:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEeMaTHUYECKUX
OOBEKTOB, TIOHSATUW, OTHOUICHUH MEXAYy MOHATHSIMHU, (OPMYIUPOBATH
onpeeIeHus MOHSTHH, yCTaHABJIMBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKauy, OCHOBaHUA Uil OOOOIIEHUST W CPAaBHEHUsS, KPUTECPUU
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBIISITh ~ MaTeMaTU4YeCKHEe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
IPOTUBOpEYHs B paKTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUSAX, IPEAJIaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JienaTh BBIBOJABI C WCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

pa30OupaTh J10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOATEIHBHO JOKA3aTebCTBA MATEMAaTUYECKUX
(akToOB, BHICTpaUBaTh apryMEHTAIIUIO, IPUBOJAUTE MPUMEPHI U KOHTPIIPUMEPHI,
MPUMEHSATh METOJI MaTEMAaTUYECKONW HHIYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIE
pacCyKJIeHHUS,

BBIOMPATh CMOCOO perieHus: yueOHOM 3amauyn (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUs, BBIOMpaTh Haubojee MOAXOAAIHMN ¢  y4€ToM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3zoBble ucciaenoBarebCcKue 1eiCTBUA:

MCIIOJIh30BaTh BOMPOCHI KaK WCCIENOBATEILCKUN WHCTPYMEHT IMO3HAHMSI,

dbopMynupoBaTh  BONPOCH], (UKCUPYIOIIME MPOTHUBOpEUne, MpodiemMy,



CaMOCTOSTENIbHO YCTaHABIIMBAaTh MCKOMOE M JIaHHOE, (pOpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHUE;

IIPOBOJUTH II0 CAaMOCTOSTEIBLHO COCTABICHHOMY IUIaHY SKCICPHMECHT,
WCCJICIOBAHHUE I10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBCKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSATEIIbHO (OpMYJIMPOBATH 00OOIIEHHS 1 BBIBOJBI IO pe3yJbTaTaM
IIPOBEIEHHOTO HAOJIOJNCHUS, HCCIICOBAaHUsA, OSKCICPUMCHTa, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3YIbTaTOB, BBIBOJIOB U 000OIIICHHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TAK)KE BBIJIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBIISATh HEJOCTAaTOYHOCTh M H30BITOYHOCTh HWH(MOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JIJISL PCIICHHMS 3a]1a4H;

BBIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATHU3MPOBATH M HHTCPIPETUPOBATH
UHGOPMAITUIO Pa3IUYHBIX BUIOB M (OPM IIPE/ICTABIICHHUS,

BBIOMpaTh (GopMy TNpeaAcTaBiIeHUS HHOOPMAMKM W HWLIIOCTPUPOBATH
pemiaeMple 3a7ayd  CXE€MaMH, JuarpaMMaMH, HWHOM Tpadukol U HX
KOMOMHAIIUSIMU;

OIICHUBATh HAJAEKHOCTh HWH(POpPMAIIMU IO KPUTEPHUSIM, MPEIT0KCHHBIM
1iIu chOPMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

BOCIIPUHUMATh H  (OPMYyIHUpPOBaTH CYXKJIEHUS B COOTBETCTBUH C
YCIIOBUSMH U EISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXkaTh CBOIO TOUKY
3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y PEIICHUS
3a/1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B X0J1e 00CYXJIECHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBI,
npoOemMbl, pelaeMol 3ajJauyd, BBICKA3bIBATh HJIEH, HAICJICHHBbIE Ha TOWCK
pEIICHUs], COMOCTABISATh CBOU CYXKJICHUS C CYXKICHUSAMHU JPYIHMX YYaCTHUKOB
uanora, 0OHapy>KMBaTh Pa3IMuMe M CXOJICTBO MO3UIUH, B KOPPEKTHOU hopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPENCTaBIATh  pe3yJbTaThl  pEIICHUS  3aJadyd,  DKCIEPUMEHTA,
UCCJICIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATh (pOpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHIUBUYaIbHON pa0OThl TMPHU pEIIEHWH Y4eOHBIX MaTeMaTUYeCKHX 3ajiad,
NPUHUMATh II€JIb COBMECTHOW JIESITENIbHOCTH, IUIAHUPOBATh OPTaHHU3aAIUIO
COBMECTHOM palOThI, pacnpenensiTh BUAbI paboT, JOTOBAPUBATHCS, 00CYXKIATh
IIPOIIeCC U pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHUX JIFOICH;

y4acTBOBATh B TPYMNIOBBIX (hopmax paboThl (00CYyKaeHus1, 0OMEH MHEHHIA,
«MO3TOBBIE TITYPMBD» W WHBIE); BBINOJHATH CBOIO YacTh pabOThI W
KOOPJIMHUPOBATh CBOM JEHCTBUS C JAPYTMMH YJE€HAMU KOMAaHJbl, OIICHUBATh
KauecTBO pe3yJibTaTa M KadeCTBO CBOET0 BKJIaJa B OOIIMIA pe3yabTaT IO
KpUTEpHUsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:
BBISIBIIATH MIPOOJIEMBI ISl PEIICHUS B )KU3HEHHBIX M YUCOHBIX CUTYAITUSAX,
OPUEHTUPOBATHCS B PA3JIMYHBIX  MMOJAXOJAX  MPUHATHS  PEHICHUM
(MHOUBHIYaTIBbHOE, TPYIIIOBOE);



CaMOCTOSTENIbHO COCTAaBJIATh IJIaH, AJITOPUTM pPEIIEeHUs 3a1adyu (MU €ro
4acTh), BBIOMpATh CMOCOO pEIICHHS C YYETOM HMEIONIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH BapUAHTHI
pelieHuit ¢ y4éToM HOBOM MHMOPMAIIHIH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJQJeTh CIOCOOAMU  CaMOMPOBEPKHU, CAMOKOHTpPOJS Ipoliecca U
pe3yibTaTa peuieHus MaTeMaTUYeCKOM 3a/ladi, CAMOMOTHUBAIIMK U PEDIIEKCUH;

OpPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUICHUU
3aJlaud, BHOCUTHb KOPPEKTHUBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU MOCTABICHHOW LEIU
U YCIOBHUSIM, OOBSCHATh NPUYMHBI JOCTHMIKEHUS WU HEJOCTHXKEHHUS LIeNH,
HAXOJUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BBIPAKATh AMOILIMM NPU U3YYCHUH MaTeMaTUYECKHX OOBEKTOB M (haKTOB,
JABaTh SMOLIMOHAIBHYIO OIIEHKY PELICHUS 3a0a4H.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 Kjacce OOy4arolmUiCs TMOIYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh H3ydeHHBIE TE€OMETPUUECKHE QUTYPBI, OINPEACNITh HX
B3aMMHOE PACIIOJIOKEHUE, N300pakaTh F€OMETPUUYECKUE (PUTYPHI, BBITIOJIHATDH
YEpTEXKU MO YCIOBUIO 3aJaud. M3MepsTh JUHEUHBIE U YIJIOBBIC BEIWYUHBI.
Pemate 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

JlenaTh NPUKUIKY U OLEHKY JINHEMHBIX U YIJIOBBIX BEJIMYUH IPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOIHBIX O0BEKTOB. PaznuyaTh pasMepbl dTUX
00BEKTOB I10 TTOPSAJIKY BETUYUHBI.

CTpouTh 4yepTek U K TEOMETPUUYECKUM 33/1a4aM.

ITonmp30BaThCs IPU3HAKaMH PAaBEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
PU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPH PEIICHUU 3a]1a4.

[IpoBoauTh JIOTUYECKUE paccykIeHus Cc HCIOJIb30BAHUEM
F€OMETPUUECKUX TEOPEM.

[Tonmp30BaThCA NPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOWCTBOM MEIMaHbl, IMPOBEAEHHOM K THUIOTEHY3€ MPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUU €OMETPUUECKUX 3a/1a4.

OnpenensaiTh NapauieIbHOCTh MNPSIMBIX C IOMOUIIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HuUMU cekymas. OnpeaensaTb napaieTbHOCTh MPSIMBIX C TTOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM MPSAMOU 0 TOUYEK APYTrOM MPSIMOM.

Pemrats 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BHIYKCIICHUS W HAaXOIUTh YMCIOBBIE U OYKBEHHBIC 3HAUCHUS
YyIJIOB B TE€OMETPUYECKHMX 3aJadyax C MCIIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX IMPHU
IIEPECEUCHUH ABYX IapaJUICNIbHBIX MPAMBIX CEKylled. Pemars npakthueckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnaners nonsituem reomerpuueckoro mecra touek (I'MT). Onpenensite
OWCCeKTpUCY yria W CEPeAVHHBIA TEPICHIUKYISAp K OTPEe3Ky Kak
reoMeTpuueckue Mecra TodeK. [loyb30BaThCsi MOHATHEM TIE€OMETPUUYECKOTO
Mecta Touek (I'MT) npu qoKa3aTenbCTBE TEOMETPUUECKUX YTBEPKACHUN U TIPU
pelIeHuu 3a1a4.



DopMyIMpOBATH ONMPEAECTCHHUS OKPYKHOCTH U KpyTa, XOpJbl U AUAMETpa
OKPYXHOCTH, YBEPEHHO BJIAJETh HMX CBOWCTBAMH. YMETh JOKa3blBaTh W
MPUMEHATH 3T CBOMCTBA IIPU PEUICHUM 33]1a4.

Brnagetp noHsTHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ I1eHTp. Jloka3plBaTh M HCHOJIB30BaTh (akThl O TOM, YTO
OMCCEKTPHCHI YIJIOB TPEYTOJIbHUKA ITEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE TEPICHAUKYISAPl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B
OJHOU TOYKE.

Brnagers noHsTHEM KacaTelbHOM K OKPY>KHOCTH, MOJIb30BaTHCSI TEOPEMOI
0 MEPHEHIUKYISIPHOCTH KacaTelIbHOW W pajuyca, MPOBEAEHHOIO K TOYKE
kacaHus. JlokasplBaThb PAaBEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYXHOCTH,
MPOBEIEHHBIX U3 OJHOW TOYKH, U MMPUMEHATH 3TO B PEIICHUH T'€OMETPUYECKUX
3a7ad4.

Jloka3plBaTh M TMPUMEHATH IMPOCTEHIINE T€OMETPUUYECKHUE HEPABEHCTBA,
MOHUMATh UX MPAKTUYECKUIN CMBICI.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE IIOCTPOEHHUS C TIOMOIIBIO IUPKYJIS
U JJUHEUKH.

K koHiy oOyuenus B 8 Kkijacce o0Oyd4aromuics TOJYYHUT CIEAYIOIINE
IPEeIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHIBI HYETHIPEXYTOJBHUKOB, HMX DSJEMEHTHI,
MOJIb30BaThCS MX CBOWCTBAMHU TMIPU PEIICHHUH TE€OMETPUYECKUX 3ajiad.
Pa3nuuate  mpu3HakKM M CBOWCTBA  MapajuieiorpamMma, pomOa U
IPsIMOYTOJIbHUKA, JIOKa3bIBaTh MX W YBEPEHHO MPUMEHSATH MPH PEHICHUU
r€OMETPUYECKUX 3a]1aY.

Hcrnonp3oBaTh CBOMCTBA TOYKH TIEPECEUCHUS MeEIUaH TPEYroJbHUKA
(meHTpa Macc) B pelIeHUH 3aad.

Brnanets moHsATHEM cpenHeW JIMHUKM TPEYTroJdbHUKA U Tpareiuw,
NPUMEHSTh UX CBOWCTBA MPHU PEIICHUH F€OMETPUYECKUX 3aaad. VMcnonb3oBaTh
Teopemy Dasieca U TEOpeMy O MPOMOPIUOHAIBHBIX OTPE3KaxX, MPUMEHSATh UX
JUTSL pEIIeHUsI TPaKTUYECKUX 3a]1ay.

Pacnio3naBaTh 1EHTpaIbHO-CUMMETPUYHBIE (DUTYPHI U HCIOJB30BaTh UX
CBOWCTBA MPU PELICHUHU 3a]1a4.

Brnaners nmoHatHsMU 10A00MS TPEYrOJIbLHUKOB, KO3 dHIIMEeHTa Toa00us,
COOTBETCTBEHHBIX  DJIEMEHTOB  TOJOOHBIX  TPEYrOJHHUKOB. Nwmets
IpencTaBlieHne O TMpeoOpa3oBaHUM TMOAOOMS W O TOAOOHBIX QUrypax.
[lonp3oBaThcs  mpu3HaKamMu  MOJO00UST  TPEYrOJBHUKOB TPU  PEUICHUU
reoMeTpuyeckux  3amad.  Jloka3piBaTh W NPUMEHATh  OTHOIICHUS
IIPOIOPIIMOHATILHOCTH B IPSIMOYTOJIBHBIX TpEyroibHUKaxX. [IpuMenHsTs momodue
B MIPAKTUYECKUX 3aJlayax.

BeiBoguTe W wucnonb3oBaTh Tpocredmme (GOpMyJbl IS TUTOMIAIH
TPEYroJibHUKa, TMapajuiesiorpaMma, pomba W Tpamenuu. BwrauciasaTh
(pa3nmuuHbIMU  cmoco0aMu) — TUIOMIAJL  TPEYroJbHUKA W TUIOHIAAH
MHOTOYTOJBHBIX (QUTyp (TOJB3YACH, T€ HEOOXOIUMO, KATBKYJISITOPOM). 3HAThH
OTHOIIEHUE TUTIOIAJeH MOJOOHBIX (UTYP W MPUMEHSTh MPU PEIICHUHM 3ajad.
[IpuMeHATh MOTyYeHHBIC YMEHUS B IPAKTUUECKHUX 3a/1ayax.

[Tonp3oBatbess Teopemoit [ludaropa st pemieHuss TEOMETPUUYECKUX U
MpakTUYecKnx 3aaad. CTpOUTh MAaTEeMaTHYECKyH0 MOJCIb B MPaKTUYECKHUX
3a/layax, CaMOCTOSITENIBHO JelaTh 4YepTEX M HAXOAUTh COOTBETCTBYIOIIUE
JUTAHBI.



Bnagerp TOHSATHEM BIHMCAHHOTO W IEHTPAJBLHOTO YIJIa, YIia MEXIy
KacaTeIbHON U XOPI0i, OMUCAaHHOW U BITMCAHHOW OKPYKHOCTHU TPEYTOJIbHUKA U
YeThIPEXYTOJIbHUKA, TPUMEHSATh X CBOMCTBA MPHU PEIICHUH 3a/1a4.

[TpuMeHsITh TOTyIeHHBIE 3HAHUS Ha TPAKTUKE — CTPOUTHh MaTEMaTHIECKHE
MOJICTM JUIsl 3aJad peajbHOW JKU3HU | TPOBOJUTH COOTBETCTBYIOIIHE
BBIUMCJICHUSI C TPUMEHEHUEM IOJ00MS W TPUTOHOMETPUHU (ITOJIB3YACH, TIE
HE00XO0IUMO, KAJIbKYJISITOPOM).

K xoniy oOyuenuss B 9 kjacce oOyyaromuidcsl MOJYYUT CIEAYIOLINE
IPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIHUU OCTPBIX YTIIOB, YMETh HAXOJUTH C
UX TIOMONIBIO  PA3IUYHBIE DJIIEMEHTH NPSIMOYTOJIBHOIO  TPEYTrOJbHHUKA
(«pemieHne MPSMOYTOJIBHBIX TPEYroJibHUKOB»). Haxomuts (C  moMoIibio
KaJIbKYJISITOpA) JUIMHBI U YIJIbI JJ1sI HETAOJUYHBIX 3HAYCHUH.

[Tonp30BaThCA dbopmynamu MIPUBEICHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM I HAXO0XKACHUSI COOTHOLIEHUW MEXKIY
TPUTOHOMETPUUYECKUMU BEITUYNHAMMU.

Jloka3bIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, IIPUMEHATh UX JJIS
HaXO0XICHHUS Pa3IUYHBIX AJIEMEHTOB TPEYrOJIbHUKA («pemieHue
TPEYTrOJIbHUKOBY»), TIPU PEIICHHUH TeOMETPUYECKUX 3anad. [IpumeHATh
IIOJIyYE€HHBIC 3HAHUS IIPU PELICHUH ITPAKTUYECKUX 3a1a4.

[IpyuMeHATP TPUTOHOMETPUIO B 33Ja4ax Ha HAXOXKJICHUE IUIOLIAIH,
BBIBOJUTh M BJIAJIETh TPUTOHOMETPUYECKUMH (POpMYyJIaMH IS TUIOLIAIH
TPEYroJibHUKA, MapajuiejorpaMmma, pomoa, Tpaneluu, BEIBOAUTh U MPUMEHSTh
dopmyny ['epona u dhopmyty Juisl IIIOMIAAN BBITYKIIOTO YETHIPEXYTONbHUKA.

Nmers mnpexacraBieHMEe O TOMOTETHHM, NPUMEHSATh B IPAKTUYECKUX
CUTYyalUsIX.

Hcnonb3oBath Teopempl UeBrsl 1 MeHenas 1pu pelieHuu 3aiad.

Hcnonbs30BaTh TeOpeMbl O BIOMCAHHBIX YyIUIaX, yIVlax MEXIy XOpIamu
(cexymmmu) ¥ yrie MexAy KacaTelbHOM M XOpAOW TMpU PEHICHUH
reOMETPUYECKUX 3a7ad. JlOKa3bIBaTh U NMPUMEHATH TEOPEMBI O NMPOU3BEACHUU
OTPE3KOB XOP, O MPOU3BEAECHUH OTPE3KOB CEKYIIUX, O KBaAPATE KaCaTeIbHOM.

Branets moHsTHEM KOOpJIWHAT Ha IUIOCKOCTH, paboTaTh ¢ ypaBHEHHEM
npsIMOM Ha TIUJIOCKOCTH. Brnanerh MOHATUAMH yYIIIOBOTO KoddduimeHnta wu
CBOOOJHOTO YJIEHA, TOHUMATh UX T€OMETPUUYECKHI CMBICI U CBS3b YTJIIOBOTO
koddduireHTa ¢ Bo3pacTaHMeM U yObIBaHWEM JIMHEWHON (YHKIMH. YMETh
pelmars METOAOM KOOPAMHAT 3aJayd, CBS3aHHBIE C MapajuIeIbHOCTBIO U
MEPIIEHANKYJIIPHOCTBIO MPSIMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHUEM TOUYEK
[IEPECEUYECHUS.

BeiBOguTh M BIaNeTh YpAaBHEHUEM OKPYXKHOCTHU. M Cmoyib30BaTh METON
KOOPAMHAT JJIs1 HaXOXICHUs MEPECEUCHUN OKPYKHOCTEH M NpsMbIX. Braners
dbopMynamMu pacCTOSIHUS OT TOYKH JIO TPSIMOM, TUIOIIAAM MapajijiesiorpaMMa B
KOOpJIMHATAX, UMETh MOHATHE 00 OpHEeHTHpOBaHHOM romaau. [lonp30BaTbes
METOJIOM KOOPAMHAT HAa IUIOCKOCTH, NPUMEHSATH €ro IpU PELICHUU
FEOMETPUUYECKUX M MPAKTHUYECKHX 3anad. [IpuMeHsTh MeTox KOOpAWHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a7a4ax.

Brnagete moHATHEM BEKTOpa. YMETh CKIAABIBATH U BBIYMTATH BEKTOPHI,
YMHOXaTh Ha YMCJIO, BJIAJIETh IPaBUJIAMH TPEYTOJIbHUKA U MapajiesiorpaMmma.
Bnagetp  npakTM4eCKMMHM ~ MHTEpPIPETAUMAMU  BEKTOPOB. Y BEPEHHO
MOJIb30BATBCA KOOPAMHATAMU BEKTOpA. Bragerh CI0KEHWEM U BBIUMTAHUEM
BEKTOPOB, YMHO>KEHHEM BEKTOPA HA YHUCJIO B KOOPAMHATAX.



Nwmethb mipescTaBienne o 6asuce (Ha TUIOCKOCTH). PackianbiBaTh BEKTOPBI
no Oa3ucy. PackiampiBaTh BEKTOPHI CHJI C TIOMOIIBIO IPOCIIUPOBAHHS U
TPUTOHOMETPHUYCCKUX COOTHOMICHHUH. [IpUMEHATh TOJIyYCHHBIC 3HAHUS B
IPOCTEHUIUX (PU3NYSCKHUX 3a/1auax.

BrangeTs MOHATHEM CKAJIIPHOTO MPOW3BEACHHS BEKTOPOB, TIOHHMATh €r0
TCOMETPUYCCKUIA CMBICI W YBEPCHHO IIOJIb30BAaThCS €r0 BBIPAKCHHEM B
JEKapTOBBIX  KOOpAWMHATaxX.  3HaTh  JUCTPUOYTUBHOCTh  CKAJISPHOTO
IIPOM3BEACHUS M €ro CBfA3b C IPOCHHpPOBAaHUEM. IIpUMEHSATH CKaIIpHOE
IIPOU3BEJACHUE BEKTOPOB JIII HAXOXJICHUS JUIMH W YIJIOB. Pemrarh
FCOMETPUYCCKHE  3a7a4d C  ITIOMOIIBI0  CKaJIPHOTO  TPOW3BECACHMS.
Hcronp30BaTh CKAIIPHOE TIPOM3BEACHUEC BEKTOPOB B alrcOpanyecKux U
(GU3HUECKUX 3a/1a4dax.

BrageTs MOHATHUAMYU MTPaBUILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH,
JUTMHBI yTH OKPY>KHOCTH U paJlaHHOW MEPHI yria, BEIYUCIIATH ILIONIAIb KpyTra
u ero yacteil. [loHnmarth cMbic urcia 7. [IpuMeHSATh oJTyYeHHBIC YMEHUS TIPH
pelieHnH MPaKTHYECKUX 3ajad. 3HaTh UCTOPHUUYECKHUE CBEJICHHS 00 M3MEPEHUHU
JUTMHBI OKPY>KHOCTH U TIJIOIIAIH KpYyTa.

NmeTs mpencraBiieHHME O TpeoOpa3oBaHUM TUIOCKOCTH, O JIBMIKCHHSX.
HaxomuTe ocu, IEHTphl CUMMETpPUU (UTYp, IEHTPHI IOBOPOTA, HAXOJUTH
KOMITO3HUIIMU TIPOCTEUIHNX npeoOpazoBaHuii. [IpuMeHATh ABMKEHUS TIJIOCKOCTH
IIPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

[TprMeHATH MoTyYeHHBIC 3HAHUS Ha TIPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJCIH JUIS 3ajad peajbHOM JKHW3HH W MPOBOJIUTH COOTBETCTBYIOIINE
BBIYUCJICHUS C TNPUMEHEHHEM TI0J00MS U TPUTOHOMETPHUYCCKHX (PYHKIIUMA
(TI0JIB3YSICH, rae HEO00XOIUMO, KQJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne
n/n

HaunumenoBanue
pa3jaesioB U TeM
NMPOrpamMMbI

KoanuyecTBO 4acos

Bcero
padoThI

KoHnTtpoJbHbie

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIEe pecypChl

Hauana reomerpun.
IIpocreiimme
F€OMETPUYECKHE
burypsl 1 ux
CBOMCTBA.
H3mepenne
reOMEeTPUYECKUX
BEJIMYMH

28

TpeyronbsHUKN

19

ITapamienbsHOCTS.
Cymma yriioB
MHOT'OYTI'OJIbHUKA

15

[IpssMoyTonbHBIE
TPEYrOJIbHUKH

I'eomeTpuueckue
HEPaBEHCTBA

OKpy>KHOCTb.
I'eomeTpuueckue
MeCTa TOYEK.
[Toctpoenus ¢

18




IMOMOIIBIO LUPKYJIS U
JIMHENKHA

IToBTOpEHME,
000011IEHNE,
CUCTEMAaTU3aLINS
3HaHUHN

10

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102




8 KVIACC

HaumeHoBanue KosnunuyectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHnTpoJubHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
N bubnuorexa [JOK
! HeTbipExyrombHitii 22 0 https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
2 Tonobue 16 0 https://m.edsoo.ru/7f417e18
bubmuoreka [JOK
3 Moz 16 0 https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa u 18 0 bu6nuorexa [IOK
Hayajia TPUrOHOMETPUU https://m.edsoo.ru/7f417e18
Yrael u
5 YETBIPEXYTOJIBHUKH, 20 0 bu6nuorexa [IOK
CBSI3aHHBIE C https://m.edsoo.ru/7f417e18
OKPY>KHOCTBIO
[ToBTOpEHME,
6 0000111EHNE, 10 0
cHCTEMaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO 102 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

HaumeHoBanue KonuyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pemenne
1 22 1
TPEYrOJIbHUKOB
[Tonobue
2 8 12 1
TPEYrOJIbHUKOB
Meroa koopauHaT 10 1
BexTopst 20 1
JIMHA OKPY>KHOCTH
5 | A Py 16 1
U IUIOIIA/Ib Kpyra
BHKEHUS
6 A 10
IIJIOCKOCTH
[ToBTOpEHME,
o0o01eHue,
7 » 12 1
CHUCTEMAaTU3aALINS
3HaHUHN
OBIIEE KOJIMYECTBO
YACOB I10 102 6 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

Hcropus
BO3HUKHOBEHUS U
pa3BUTHUS TEOMETPUU

HauanbHble noHATHSA
reomerpuu. Touka,
npsiMasi, OTpPE30K, JIy4

HauanbHbie oHATHS
reomerpu. Touxka,
psiMasi, OTPE30K, JIyd

[TonsTre 06 akcuome,
TeopeMme,
JI0KA3aTeIbCTBE,
ONPEACIICHUN,
CBOWCTBE, TPU3HAKE

B3anmuoe
PacCIIOJIOKEHUE TOUEK
Ha npsMoil. M3amepenne
JAJIMHBI OTPE3KaA,
pacCTOsSIHUE MEXIY




TOYKaMu

Bzaumnoe
pacIoIOKEHNUE TOYEK
Ha npsMon. Mzmepenue
JUTMHBI OTPE3Ka,
pacCcTOSIHUE MEKIY
TOYKaMH

B3anmuoe
PaCIIOJIOKEHUE TOUEK
Ha npsMon. Mzmepenue
JUIMHBI OTPE3Ka,
paccTOsSHUE MEXITY
TOYKaMHU

[TonynnockocTs U yroJ.
Buzer yrnos.
N3mepenue BennunH
yTJIOB

[TonynnockocTs U yrod.
Buzer yrios.
N3mepenue BennunH
yTJIOB

10

[TonynnockocTh U yrour.
Buper yrios.
N3mepenue BennunH
YTJIOB

11

Beprukanbusie u




CMCIKHBIC YTJIBI.
[TapannensHble 1
MePIEeHIUKYIISPHBIE
psiMble

12

Beprukanbaeie u
CMEKHBIC YTJIBIL.
[TapannenwHbie 1
MepIEHUKYISIPHbIE
psIMbIE

13

Beprukanbabie u
CMEXHBIE YTJIBI.
[TapannenwHbie 1
MEPIICHAUKYIISIPHBIE
MpsIMbIE

14

Beprukanbusie u
CMEXHBIE YIJIBL.
[TapamiensHbie U
MEepIEHIUKYIISPHbIE
IIpsIMBIE

15

Beprukanbusie u
CMEXHBIE YIJIBL.
[TapamiensHbie U
MEpIEHUKYISIPHBIE
MpsIMbIE

16

BI/ICCCKTpI/Ica yria

17

buccekrpuca yria




18

buccekrpuca yrina

19

Jlomanas. Buapl
JoMaHbIX. JlyinHa
JIOMaHOM

20

Jlomanas. Buapl
JIoMaHbIX. [{nuHa
JIOMaHO#

21

MHOroyrojabHUKH.
ITepumetp
MHOT'OYTI'OJIbHUKA.
[TonsiTHE O BBIMYKIIBIX U
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKaX

22

MHOroyrojabHuKH.
[Iepumerp
MHOI'OYT'OJIbHHKA.
[ToHsATHE O BBIMYKIIBIX U
HEBBIITYKJIbIX
MHOI'OYT'OJIbHUKaX

23

MHOroyroiasHuKH.
[Tepumerp
MHOI'OYT'OJIbHHKA.
IToHsATHE O BBINYKIIBIX U
HEBBIITYKJIbIX
MHOI'OYT'OJIbHUKaX

24

MHOroyrojabHUKH.




IIepumerp
MHOI'OYT'OJIbHHKA.
[ToHsTHE O BBITYKIIBIX U
HEBBIITYKJIBIX
MHOT'OYTI'OJIbHUKAX

25

MHOroyrojabHuKH.
ITepumetp
MHOT'OYTI'OJIbHUKA.
IlonsTHE O BBITYKIIBIX U
HEBBIITYKJIBIX
MHOI'OYTOJIbHUKaX

26

NuctpymenTsl s
W3MEPEHHUM U
IMOCTPOEHUM

27

HNucTpymenThI 1uist
W3MEPEHHUM U
IIOCTPOEHUM

28

KonTponbnas padota
o reMe "Hauaia
TEOMETPHH.
IIpocreiimme
rE€OMETPUUECKHE
¢burypsl 1 UX CBOMCTBA.
N3mepenune
reOMETPUUYECKUX

Cle"yp”

29

Menuana, 6uccekTpuca




U BBICOTA TPEYTOJIbHUKA

30

Menuana, 6uccekTpuca
Y BBICOTA TPEYTOJIbHUKA

31

PasenctBo
TPEYrOJIbHUKOB

32

[TepBsiii 1 BTOpOIt
MIPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

33

IIepBblit 1 BTOpOUH
IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

34

IIepBb1it 1 BTOpOU
MIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

35

IIepBb1it 1 BTOpOU
IIPU3HAKU PABEHCTBA
TPEYTrOJIbBHUKOB

36

IIepBb1it 1 BTOpOU
MIPU3HAKU PABEHCTBA
TPEYTOJIbBHUKOB

37

PaBHOOEIpeHHBIE
TPEYTOJIBHUKH U UX
CBOICTBA

38

PaBHOOenpeHHBIC
TPEYTOJIbHUKH U UX
CBOICTBa




39

PaBHOOenpeHHbBIE
TPEYTOJIbHUKHU U UX
CBOICTBa

40

IIpu3nak
PaBHOOEAPEHHOTO
TPEyroJibHUKa

41

[Ipu3nax
PaBHOOEAPEHHOTO
TPEyroJibHUKa

42

Tpetuii npuzHaK
paBeHCTBa
TPEYrOJIbHUKOB

43

Tperunii npusHak
paBeHCTBa
TPEYTrOJIbBHUKOB

44

Tperunii npusHak
paBeHCTBa
TPEYTrOJIbBHUKOB

45

@urypsl ¢ 0CeBOI
cumMerpuen. [Ipumepst
CUMMETpHUU B
OKPY’KAIOIEM MUDPE

46

@urypsl ¢ 0CeBOI
cumMerpuen. [Ipumepst
CUMMETpHUU B
OKPY>KAIOILIEM MUPE




KonrponsHas pabora

47 10 TEME
"TpeyroabHUKH"

48 [TapannenpsHOCTH
MPSIMBIX

49 CBoiicTBa U npU3HaKU
NapajuIeIbHBIX IPSIMbIX

50 CBoiicTBa U pU3HaKU
napajiesIbHBIX NMPSMbIX

51 CBoiicTBa U pU3HAKU
napajJiesIbHbIX MPSMbIX

59 CaolicTBa M IPU3HAKH
NapajuIeIbHBIX IPSIMbIX

53 CaolicTBa M IPU3HAKU
NapajuIeIbHBIX IPSIMbIX

54 CBolicTBa ¥ IPU3HAKU
MapaJUIEIbHBIX IPSAMBIX

55 Cymma yriioB
TPEYTrOJIbHUKA

56 CymmMma yriioB
TPEYTrOJIbHUKA

57 Bremnue yribr
TpeyrojbHUKa

58 Buemnue yribt

TPEYroJbHUKA




59

CymMma BHYTpPEHHHX
YTJIOB MHOTOYT'OJIbHHUKA
¥ CyMMa BHEIITHUX
YTJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA

60

CymMa BHYTpPEHHHX
YTJIOB MHOTOYTOJIbHHKA
Y CyMMa BHEIITHUX
YTJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA

61

CyMMa BHYTpEHHUX
YIJIOB MHOTOYTI'OJIbHUKA
Y CyMMa BHEIIHHUX
YTJI0B BBIITYKJIOTO
MHOT'OYT'OJIbHUKA

62

KonTtponsHas pabora
10 TEME
"[lapanienbHOCTb.
Cymma yriioB
MHOT'OYTOJIbHUKA"

63

[Ipu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYroJIbHUKOB

64

[Ipu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB




65

[lepnenpukynsp u
HAaKJIOHHAs

66

CBoIiCcTBO MeIHAHBI
MPSIMOYTOJIBHOTO
TPEYTOIbHUKA,
MPOBEIEHHOM K
THIIOTCHY3¢E

67

CBoOIiCcTBO MeIHaHbI
MPSAMOYTOJIbHOTO
TpPEYroJIbHUKA,
MPOBEJAEHHOM K
TUIIOTEHY3€

68

[IpssMOyTONBHBIN
TPEYTOJIbHUK C YIJIOM B
30 rpamycos

69

[IpssMOyTONBHBIN
TPEYTOJIbHUK C YTJIOM B
30 rpamxycoB

70

COOTHOLIEHUS] MEXKTY
CTOpOHAMU U yTIaMHu
TPEyroJIbHUKA

71

COOTHOIIEHUS] MEXKTY
CTOpOHAMU U yIIaMHu
TPEyroJIbHUKA

72

HepasenctBo
TPEYrOJIbHUKA.




HepaseHnctBo 0 quHe
JIOMaHOU

73

HepaBenctBo mexny
MEePIEHIUKYISIPOM U
HaKJIOHHOM. PaccTosiHUE
OT TOYKH J0 NPSMOH

74

KonTponbhas padora
10 TEMaM
"[IpsimoyronbHbIE
TPEYroJabHUKU",
"I"'eomerpuueckue
HepaBeHCTBA"

75

OKpy>XHOCTb, XOPJIbI U
JIMaMETPbl, UX CBOKMCTBA

76

OKpy>XHOCTb, XOPJIbI U
JIMaMETPbI, UX CBOKMCTBA

77

B3anmuoe
pacIoyoxkeHue
OKPY>KHOCTH U TIPSAMOW.
KacarenbHas u cexymas
K OKPYXHOCTH

78

B3anmuoe
pacIoyioxkeHne
OKPY>KHOCTH U TIPSAMOW.
KacarenbHas u cexymas
K OKpY>XKHOCTH




79

Bzanmnoe
pacIoiokKeHNue
OKPY>KHOCTH U MPSAMO.
KacarenbHas u cekyias
K OKPY>KHOCTH

80

OKpyXHOCTb,
BITMCAHHAs B YTOJI

81

OKpyXHOCTb,
BIMCAHHAs B yToJl

82

Ilonstue o
r€OMETPUYECKOM MECTE
To4ek. [Ipumepst
F€OMETPUYECKUX MECT
TOYEK Ha TMJIOCKOCTH

83

[TonsiTue o
r€OMETPUYECKOM MECTE
Touek. [Tpumepst
r€OMETPUYECKUX MECT
TOYEK Ha IJIOCKOCTH

84

OnwucadHas
OKPY>KHOCTh
TPEYroJIbHUKA, €€ IIEHTP

85

OnucanHas
OKPYKHOCTh
TPEYTrOJbHUKA, €€ LIEHTP

86

Meto reoMeTpuyecKux




MECT TOYEK MpHU
pelieHnn
TrEOMETPHUYECKUX 3a7a4

87

Meroa reomeTpUIeCcKuX
MECT TOYEK IpHU
pelieHnn
reOMEeTPHUECKUX 3a]au

88

Meroa reomeTpuYecKuX
MECT TOYEK pHU
pelieHnn
reOMEeTPHUECKUX 3a]au

89

Meroa reomeTpuYecKuX
MECT TOYEK MpHU
pelieHnn
reOMETPUUYECKUX 3a7a4

90

O06ocHOBaHUSA
MPOCTEUIIINX
MMOCTPOEHUM, ATaIIbI
3a/1a4yd Ha IOCTPOEHUS,
pelLIeHne 3a1a4 Ha
MIOCTPOEHUE LIUPKYIIEM
1 TUHEUKOU

91

O6ocHOBaHUS
MPOCTEUIINX
MMOCTPOEHUM, ITaIIbI
3a7a4¥ Ha IOCTPOCHUS,
penieHue 3a1a4 Ha




MMOCTPOEHUE LIUPKYIIEM
U JIMHEUKOU

92

KonrponsHas pabora
1o Teme "OKpPYXHOCTb.
I'eomerpuyeckue Mecra
toyek. IlocTpoenns ¢
MIOMOILBIO LIUPKYJIS U
JIUHEUKn"

93

[ToBTOpEeHue u
00o01enue. Pemenne
3ajad,
WJUTIOCTPUPYIOLINX
CBSA3U MEXAY
pa3IMYHBIMU TEMaMU

Kypca

94

IToBTOpEHME U
o0o01menue. Pemenune
3azad4,
WUTIOCTPUPYIOIINX
CBSI3M MEXIY
Pa3IMYHBIMU TEMaMU

Kypca

95

[ToBTOpEenue n
00o00menne. Pemenne
3a1ad,
WJUTFOCTPHUPYIOIITUX
CBSI3U MEXAY




Pa3iIMUHbIMU TCMAMU
Kypca

96

IToBTOpEenue u
00o01enue. Pemenne
3aj1ad,
WJUTFOCTPUPYIOLIUX
CBSI3H MEXY
pa3IMYHBIMU TEMaMHU

Kypca

97

[ToBTOpEeHue u
000011eHue. Pemenue
3ajad,
WJLTIOCTPUPYIOIIIX
CBSI3H MEXKIY
Pa3TMYIHBIMU TEMaMHU

Kypca

98

IToBTOpEHUE U
00o01menue. Penenune
3ajad,
WJUTIOCTPUPYIOIINX
CBSI3M MEXIY
Pa3IMYHBIMU TEMaMU

Kypca

99

[ToBTOpEenue n
00o00menwne. Pemenne
3a1ad,
WJUTIOCTPUPYIOLIUX




CBSI3U MEXKTY
pa3IMYHBIMU TEMAMU

Kypca

100

IToBTOpEeHue u
00o01enue. Pemenne
3a/1ad,
WJUTIOCTPUPYIOLINX
CBSI3H MEXY
pa3IMYHBIMU TEMaMHU

Kypca

101

HroroBasi KOHTpOJIbHAS
paborta

102

[ToBTOpEeHue
o06o0menne. Pemenue
3ajad4,
WJUTFOCTPUPYIOLIUX
CBSA3U MEXAY
pa3IMYHBIMU TEMaMU

Kypca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




8 KVIACC

KonuyectBo yacos JIEeKTPOHHBIE
Ne T Hara uudgposbie
€Ma ypoka KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero H3yYCHUsS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Tapannenorpamm, ero 1 0 0
MIPU3HAKU U CBOMCTBA
5 [Tapannenorpamm, ero 1 0 0
MIPU3HAKU U CBOMCTBA
3 [Tapannenorpamm, ero 1 0 0
IIPU3HAKU U CBOMCTBA
4 [Tapannenorpamm, ero 1 0 0
IIPU3HAKU U CBOMCTBA
5 [Tapannenorpamm, ero 1 0 0
IIPU3HAKU U CBOMCTBA
[IpssMoyTONBHUK, pOMO,
KBaJpaT, UX NPU3HAKU U
6 ) 1 0 0
CBOMCTBA
[IpssMoyTONBHUK, pOMO,
KBaJpaT, UX MPU3HAKU U
7 ; 1 0 0
CBOMCTBA
[IpsiMmoyronbHUK, poMO,
8 KBajJpaT, UX IPU3HAKHA U 1 0 0
b
CBOMCTBA
9 [IpssMoyronbHUK, pOMO, 1 0 0




KBaJpaT, UX [PU3HAKU U

CBOMCTBA
Cpenusist TUHAS

10 ped 1 0 0
TPEYTOIbHHUKA
CpenHsiss THHUS

11 pea 1 0 0
TpPEYroJbHUKA
Tpanenus.

PaBHoOeapennas

12 AP 1 0 0
Tpanenus, e€ CBONCTBA U
MIPU3HAKU
Tpanenus.

13 PaBHOOempeHHas 1 0 0 bu6nuorexa [IOK
Tparnenus, €€ CBOWCTBA U https://m.edsoo.ru/7f417e18
MIPU3HAKH

14 [IpssmoyronbHas Tpanenys 1 0 0

15 CpenHsist TUHUS Tpanenun 1 0 0

16 Teopema ®aneca 1 0 0

17 Teopema daneca 1 0 0
Teopema o

18 MPOTIOPIIMOHAITEHBIX 1 0 0
OTpe3Kax
Teopema o

19 MIPOTIOPLIMOHATBHBIX 1 0 0 bubmorexa [TOK

poriop https://m.edsoo.ru/7f417e18
oTpe3Kax

20 IlenTp Macc TpeyrojbHHUKa 1 0 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

21

IlenTpansHO-
CUMMETPUYHBIE (PUTYPBHI

22

Konrponsnas pabora no
TeMe
"YeTbIpEXyroJpHUKN"

23

[TomoOue TpeyrobHUKOB,
K03 HUIIEEHT Oa00us

24

[TomoOue TpeyrobHUKOB,
ko3 purmeHT nogoous

25

[TpusHaku nmomgoous
TPEYrOJIbHUKOB

26

[Ipuznaku nonodus
TPEYroJIbHUKOB

27

[Ipusnaku nonodus
TPEYrOJIbHUKOB

28

[Tpu3naku nmomobus
TPEYrOJIbHUKOB

29

[Tpu3naku nmomobus
TPEYroJIbHUKOB

30

[Ipuznaku nonobus
TPEYrOJIbHUKOB

31

[Ipumenenue nmompodust npu
pELIeHNN TPAKTHYECKUX
3aja4

32

[Ipumenenue moaobust mpu




pCeIICHUHU MMPAKTHUYCCKUX
3aaa4

33

[Tpumenenne nogo0us npu
PELICHUH MTPAKTUIECKUX
3ama4

34

[Ipumenenue mompoous npu
pelIeHUU MTPAKTUYECKUX
3aza4

35

[Ipumenenue nmomoous npu
pEIIeHNN TPAKTHYECKUX
3aza4

36

[Ipumenenue nmompoous npu
pEIIeHNN TPAKTHUECKUX
3a1a4y

37

BBenenue nonstus
npeoOpa3oBaHus MOA0OUS
U IOAO0OHBIX GUTyp

38

KonTtpomnbHas paborta no
Teme "[TomoGue"

39

ITonsaTHe THIOMIAN.
CBolicTBa mromaaei
TeOMETPUUYECKUX PUTYD

40

IlonsTre mmIomanu.
CBolicTBa mromaaei
reOMEeTpUYECKUX QPUTyp

41

TTousTue miomanmu.




CsoiicTBa miomanei
reOMETPHUECKUX HUryp

42

[Tpocreiime Gpopmybt
JUISL TUTOILAAH
TPEYyroJbHHKA,
napajuiesorpamma, pomoa
U Tparnenun

43

[Tpocreiimme dhopmyIbt
IS TIIOINAAN
TPEyTOJIbHUKA,
napaJuienorpaMmma, pomoa
U Tparenun

44

[Ipocreiimume hopmyIibt
JUIS TUTOILAAN
TPEYTrOJIbHUKA,
napasuiesnorpamMma, pomoa
U Tparenuu

45

[Ipocreiimume hopmyIibt
JUIS TIJI0IAH
TPEYTOJIbHUKA,
napasuenorpaMma, pomoa
U Tparenuu

46

[Tpocreiimume Gpopmyb
JUIS TUTOILAAH
TPEyroJbHHKa,
napasiesnorpaMma, pomoa
U Tparenun




47

[Tpocreiimme GhopmyIbt
IS TIJI0INAAN
TPEyroJbHUKA,
napaJuienorpaMmma, pomoa
U Tparenun

48

[Ipocretitmme GpopmyIbt
IS TITOIIAAN
TPEyroJbHUKA,
napaJuienorpaMmma, pomoa
U Tparenun

49

[Ipocreiimue hopmyIibr
JUTSL TUTOLAAN
TpPEyroJIbHUKA,
napajienorpaMma, pomoa
U Tparnenuu

50

[Tpocreiimme Gpopmybl
JUIS TUTOILAAN
TPEyToJIbHUKA,
napajuiesorpamma, pomoa
U Tpanenuu

51

ITnomanu mogoOHBIX
uryp

bu6nuorexa [IOK
https://m.edsoo.ru/7f417e18

52

ITnomanu mogoOHBIX
uryp

53

ITmomaau mogoOHBIX
¢uryp



https://m.edsoo.ru/7f417e18

54

KonrponsHas pabora no
teme "[lnomanp"

55

Teopema [Mudaropa

56

[IpumeHeHue TeopeMsl
[Mudaropa npu pemeHun
MPAKTUYECKHX 3aj1a4

57

[IpumeHeHne TeopeMsl
[Mudaropa npu pemeHun
MPAKTUYECKHX 3a7a4

58

[IpumeHneHue TeopeMsl
[Mudaropa npu pemeHun
MPAKTUYECKHX 3a7a4

59

[IpumMeHeHne Teopemsl
ITudaropa npu perieHun
MIPaKTUYECKUX 3a1a4

60

[IpumMeHeHne Teopemsl
[Mudaropa npu pemeHun
IIPaKTUYECKHX 3a7a4

61

[IponopunonanbHbIe
OTPE3KHU B MIPSIMOYTOJIBHOM
TPEYTrOJIbHUKE

62

[IponopunonanbHbIe
OTPE3KHU B IIPSIMOYTOJIBHOM
TPEYTrOJIbHUKE

63

[IponopumonanbHbIe
OTPE3KH B MPSMOYTOJIHHOM




TPEYrOJIbHUKE

64

[IponopunonanbHbIe
OTPE3KH B MIPSIMOYTOJIbHOM
TPEYTOJIbHUKE

bu6nmoreka [IOK
https://m.edsoo.ru/7f417e18

65

[IponopunonanbHbIe
OTPE3KHU B MIPSIMOYTOJIbBHOM
TPEYroJIbHUKE

66

[IponopunoHaibHbIE
OTPE3KH B MPSMOYTOJILHOM
TpEeYroJbHUKE

67

Cunyc, KOCUHYC, TAHT'€HC
Y KOTAHI'€HC OCTPOro yria
IIPSIMOYTOJIBHOTO
TPEYroJbHUKA

68

CuHyc, KOCUHYC, TAHTE€HC
Y KOTaHT€HC OCTPOro yria
IIPSIMOYTOJIBHOTO
TpeyrojbHUKa

69

CuHyc, KOCUHYC, TAHTE€HC
1 KOTaHT€HC OCTPOro yria
IIPSIMOYTOJIBHOTO
TpPEeYroJbHUKa

70

Tpuronomerpuueckue
¢bynkuuu yrios B 30°, 45°
u 60°

71

Tpuronomerpuueckue



https://m.edsoo.ru/7f417e18

¢ynkuuu yrios B 30°, 45°
u 60°

72

KonrponsHas pabora no
teme "Teopema [Tudaropa
Y Hayaja TPUroHOMeTpun"

73

Brmcannbie u
LEHTPAIbHBIE YIJIbI

74

Brmcannbie u
LIEHTPaIbHBIE YTJIbI

75

Brmicannnie u
LIEHTPaIbHBIE YTIIbI

76

Brucaunsie n
LEHTPAIbHBIE YIJIbI

77

Yron Mexay KacaTeabHOU
U XOpAOH

78

VYroa Mexay KacaTeJlbHOU
U XOpAOH

79

VYTrasl MeXIy XOpJaMu 1
CEKYILIUMU

80

VYruel MeXAy XOpJAaMu U
CEeKyLIUMU

81

Bnucannbie u onucaHHbIe
YETBIPEX YT OJIbHUKU

82

Bnucannsie u onucaHHbIe
YETBIPEXYTOJTbHUKHU




83

CBolicTBa ¥ IPU3HAKU
BITMCAHHOTO
YeTHIPEXYTOJIbHHUKA

84

CBolicTBa ¥ IPU3HAKU
BIIMCAHHOTO
YeThIPEXYrOJIbHUKA

85

CBolicTBa ¥ IPU3HAKU
BIIMCAHHOTO
YeThIPEXYrOJIbHUKA

86

CBolicTBa ¥ IPU3HAKU
BIIMCAHHOI'O
YeThIPEXYrOJIbHUKA

87

B3aumHoe pacnionoxenue
JBYX OKpPY>KHOCTEH

88

B3aumHoe pacnionoxenue
JBYX OKPY>KHOCTEM

89

Kacanue okpyxHocTEM

90

Kacanue okpyxHocTei

91

O6H_II/IC KacaTCJIbHBIC K
ABYM OKPYKHOCTAM

92

KonTponpHas pabota mo
TeMe "YTIIBI 1
YETBIPEXYTOJIbHUKH,
CBSI3aHHBIC C
OKPY>KHOCTBIO"

93

IToBTOpenue u




00001enne. Pemenne
3aj1a4, WUTFOCTPUPYIOIHX
CBSI3U MEKIY pa3IHuHBIMU
TeMaMH Kypca

94

IToBTOpEenue u
00o01enue. Pemenne
3aJ1a4, WTIOCTPUPYIOIINX
CBSI3M MEXIY Pa3InYHbIMU
TeMaMu Kypca

95

[ToBTOpEeHue u
000011eHue. Pemenue
3aJ1a4, WTIOCTPUPYIOIINX
CBSI3M MEXIY Pa3InYHBIMU
TeMaMu Kypca

96

IToBTOpEHME U
00o01menue. Pemenne
3a]1a4, WUTIOCTPUPYIOIIHNX
CBSI3M MEXAY Pa3INYHbIMU
TeMaMu Kypca

97

IToBTOpEeHMUE U
o6o61menue. Perenue
3a]1a4, WUTIOCTPUPYIOIINX
CBSI3M MEXAY Pa3InYHbIMU
TeMaMH Kypca

98

IToBTOpEeHUE U
o6o6ueHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIIHUX




CBsA3U MCXKIY Pa3IMYHbIMHA
TEMaMH Kypca

99

IToBTOpEenue u
00o01enue. Pemenne
3a/1a4, WUTIOCTPUPYIOIINX
CBSI3U MEXKIY Pa3TUIHBIMU
TeMaMu Kypca

100

[ToBTOpEeHuEe U
00o01eHue. Pemenne
3a/1a4, WUTIOCTPUPYIOIINX
CBSI3M MEXIY Pa3InYHbIMU
TeMaMu Kypca

101

HtoroBas KOHTpOJIbHAS
paborta

102

[ToBTOpEeHue n
00o0menne. Pemenue
3a/1a4, WUTIOCTPUPYIOIINX
CBS3U MEXKIY Pa3TUIHBIMU
TeMaMH Kypca

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102




9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 CuHyc, KOCUHYC, TAHT€HC
o 1
yrioB ot 0 7o 180
OcHoBHOE
2 TPUTOHOMETPUYECKOE 1
TO/IECTBO
3 DopMyITbl TPUBEICHUS 1
DopmyJibl TPUBEACHUS 1
5 Pelenue TpeyroibHUKOB. L
Teopema KOCHHYCOB
5 Pelenue TpeyroibHUKOB. L
Teopema KOCHHYCOB
Teopema cuHycOB 1
Teopema cuHycOB
Pemienne npakTruueckux
9 3a/1a4 ¢ UCHOJIb30BAaHUEM L
TEOpEMbl KOCUHYCOB U
TEOPEMBI CHHYCOB
10 Pemienne npakTruueckux L

3a7aa4 ¢ UCII0JIb30BaHHUCM




TCOPCMbI KOCMHYCOB 1
TCOPCMbI CHHYCOB

11

Pewenne npakruueckux
3a/1a4 C UCIOJIb30BAHUEM
TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB

12

Pemenne npakruaeckux
3a/1a4 C UCIOJIb30BAHNEM
TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB

13

Tpuronomerpuueckue
(GopMyJIbl ISl IIOIAAM
TPEYroJbHHKA,
napajuieJIorpaMma

14

Tpuronomerpuueckue
(bopMyIIbI IS TTOILATN
TPEYrOJIbHUKA,
napajuieJIorpaMma

15

Tpuronomerpuueckue
(bOpMYIIBI IS TUTOTIAAHN
TPEYroibHHKA,
napajuiesorpaMma

16

Tpuronomerpuueckue
(bOpMYIIBI IS TUTOTIAAHN
TPEYroibHHKA,
napajuiesorpaMma




17 ®opmyia ['epona

18 ®dopmyna ['epona

19 ®dopmyna ['epona
dopmyiia mIomaIn

20 BBIITYKJIOTO
4eThIPEXYroJbHUKA
dopmyiia miIomaIu

21 BBIITYKJIOTO
YETBIPEXYTOJIbHUKA
KonTponbhas padota 1no

22 teme "Pemenue
TPEYrOJIbHUKOB"
Xopab! ¥ Mo100HBIE

23 TPEYTOJILHUKHU B
OKPYKHOCTH

24 TeopeMa o mpousBeeHUN
OTPE3KOB XOpA

o5 TeopeMa o mpousBeeHUN
OTPE3KOB XOpA

26 TeopeMsl 0 MPOU3BENCHUMN
OTPE3KOB CEKYIINX

97 TeopeMsl 0 MPOU3BENECHUHN
OTPE3KOB CEKYIINX

28 TeopeMma o kBazgpare

KacaTelbHOU




Teopema o kBazgpare

29 . 1
KacaTeJIbHOI

30 Teopemsl UeBbl 1 MeHenast 1

31 Teopembr UeBbl 1 MeHenas 1

32 Teopemsl UeBbl 1 MeHenast 1

33 [TonsiTHEe 0 rOMOTETUH 1
KonrponbHas pabora no

34 teme "[lomoOue 1
TPEYroJIbHUKOB"
VYpaBHeHHE MPSIMOil Ha
IUIOCKOCTH. YTJIOBOM

35 KO3 PULIHEHT U 1
CBOOOIHBIN YJICH, HX
T€OMETPUYECKHUM CMBICT
YpaBHeHuUE NPIMON Ha
IIJIOCKOCTH. YTJI0BOU

36 KO3 PULIHEHT U 1
CBOOOIHEIN YJIeH, HX
T€OMETPUYECKHUM CMBICT
[TapannensHOCTh U

37 NePIEHIUKYISIPHOCTD L
NpsIMBIX (Yepe3 yriaoBoi
KOA(pUIIUEHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 Haxoxnenue nepeceuenuit 1

OKPYKHOCTEH U MPSIMBIX B




KOOpJAMHATAX

40

Haxoxnenue nepeceyeHuit
OKPYKHOCTEH U MPAMBIX B
KOOpJAMHATAX

41

®dopmyna pacCTOSHUS OT
TOYKH J10 TIPSAMOM

42

IInomans
napasuiesiorpaMma B
KOOPJIMHATAX, TIOHATHE 00
OPUEHTUPOBAHHOMN
IUIOIIAN

43

HpI/IMeHCHI/IC METOAAa
KOOpAWHAT B IPAKTUYCCKHU-
OpPHUCHTHUPOBAHHBIX
TCOMETPHUICCKUX 3ajadax

44

KonTponbhas pabota no
teme "Meton koopauHat"

45

BCKTOpLI Ha IJIOCKOCTH

46

Ci10’keHNe U BRIYUTAHHE
BEKTOPOB — TpaBUJIa
TPEYrOJIbHUKA U
napajiejaorpamma

47

Ci10o’keHre U BRIUYUTAHHE
BEKTOPOB — TpaBUiIa
TPEYrOJIbHUKA U
napajiejaorpamma




48

YMHOKEHUE BEKTOPA Ha
YHUCIIO

49

Koopaunatsl BekTopa

50

CrnokeHne U BEIYUTAHHE
BEKTOPOB, YMHOXKECHHUE
BEKTOpA HA YUCIIO B
KOOpAMHATAX

51

CrnoxeHne U BEIYUTaHUE
BEKTOPOB, YMHOKEHUE
BEKTOpA HA YUCIIO B
KOOpAMHATAX

52

[IpumeHeHne BEKTOPOB B
¢du3uke, LIEHTp Macc

53

[TonsiTue o 6azuce (Ha
IUI0CKOCTH). Pa3noxxenus
BEKTOPOB 110 0a3ucy

54

[Tonsitue o 6azuce (Ha
IUI0CKOCTH). Pa3noxxenus
BEKTOPOB 110 0a3ucy

55

[Tonsitue o 6azuce (Ha
MJI0CKOCTH). Pa3nokenus
BEKTOPOB 110 0a3ucy

56

CxkanspHoe Npou3BeICHNE
BEKTOPOB, T€OMETPUUECKUI
CMBICT U BBIPA)KEHUE B

JIEKapTOBBIX KOOpAMHATAX




57

JuctpuOyTHBHOCTH
CKaJIIPHOTO TPOM3BEICHUS

58

CkansipHO€ ITPOU3BEACHNE
U TIPOCLIUPOBAHHE

59

[IpumeHeHue cKaIsipHOTrO
MIPOU3BEICHUS BEKTOPOB
JUTSL HAXOXKICHUS JJIUH U
YIJIOB

60

[IpuMmeHeHue CKaIsipHOTrO
MIPOU3BEICHUS BEKTOPOB
JUTSL HAXOXKICHUS JJIUH U
YIJIOB

61

ITpuMeHeHne CKaIsIpHOTrO
IIPOU3BE/ICHUS BEKTOPOB
JUISL HAXOXKICHUSI JUTUH U
yTJIOB

62

Pemienue TCOMETPHUICCKUX
3aaa4 ¢ IOMOIIBIO
CKaJIApHOTO IMPOU3BEACHU A

63

Pemenne TCOMECTPHUICCKUX
3azaa4 ¢ IOMOIIIBIO
CKaJIApHOTO IMPOU3BEACHU A

64

KonTponbnas pabota mo
teme "BekTopsr"

65

IIpaBunpHbIE
MHOT'OYTOJIbHUKH,




BBIYHMCJICHHUEC UX 3JICMCHTOB

[IpaBuibHBIE

66 MHOTOYTOJIbHUKH, 1
BBIYUCIICHHE UX JIIEMEHTOB
[IpaBuibHBIE

67 MHOTOYTOJIbHUKH, 1
BBIYHUCIICHHE UX JIIEMEHTOB
[IpaBunbHBIE

68 MHOTOYTOJIbHUKH, 1
BBIYUCIICHUE UX JIEMEHTOB
Yucio T v umHa

69 1
OKPY>KHOCTH
Yucno m v nnuHa

70 1
OKPY>KHOCTH

71 JnvHa 1yru OKpy>KHOCTH 1

72 JlnnHa nyru OKpy>KHOCTH 1

73 Panuannas mepa yria 1

74 Paagnannas mepa yrna 1
[Tnomanp kpyra u ero

75 AIIEMEHTOB (CEKTOpa U 1
CErMEHTA)
[Tnomanp kpyra u ero

76 AIIEMEHTOB (CEKTOpa 1 1
CErMeHTa)

77 [Inomans xpyra u ero 1




AJIEMEHTOB (CEKTOpa U
CErMeHTa)

Brrunciienue nepuMeTpoB
U TUIoIIaei puryp,

8 BKJTIOYAOIIUX AJIEMEHTHI
Kpyra
Brruncnenue nepumMeTpon

79 U TUTOIIaieh puryp,
BKITIOYAOIIIUX AJIEMEHTHI
Kpyra
KoHTpoibHas 1o Teme

80 "JITMHA OKPYKHOCTH H
JIomaaps Kpyra"

81 LlenTpanpHast CHMMETPHS

82 IlenTpanbHO-
CUMMETPHUYHBIE (PUTYPBHI

83 [ToBopoT

84 OceBast cHMMeETpHs
@urypsl, CHMMETpUYHbIE

85 OTHOCHUTEJIbHO HEKOTOPOI
ocH

86 [TapamienpHbIiA IEpEHOC

g7 [ToHsTHE TBUKEHUS U €TO
CBOMCTBA

88 PaBencTBo ¢uryp




89

[IposiBieHus CHMMETpUU B
MPUPO/IE, JKUBOIHCH,
CKYJBITYpE, apXUTEKType

90

Komnosunun aBuxeHuii
(mpocreiinine npumMepsl)

91

[ToBTOpEeHME 1 0000IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU
TeMaMU Kypca

92

[ToBTOpenue n o6oOImIEeHHE.
Pemenne 3amau,
WUTIOCTPUPYIOIIHMX CBSI3H
MEXy pa3iInYHbIMU
TeMaMH Kypca

93

[ToBTOpeHue u 06001IIEHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIIUX CBS3H
MEXY Pa3TUYHBIMU
TEMaMH Kypca

94

[ToBTOpeHmEe 1 0600IIEHNE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU
TeMaMu Kypca

95

[ToBTOpenue u o6o0IIeHNE.




Pemenue 3amau,
WJUTIOCTPUPYIOIINX CBSI3U
MEX]ly pa3InuyHbIMU
TeMaMu Kypca

96

[ToBTOpenue n o6o0IIEHHE.
Pemenne 3amau,
WUTIOCTPUPYIOLIHMX CBS3H
MEXK/Ty Pa3TuIHBIMH
TEeMaMH Kypca

97

[ToBTOpEeHMe u 06001IEHUE.
Pemenue 3amay,
WJUTFOCTPUPYIOLIUX CBSI3U
MEXIY pa3InyHbIMU
TEMaMH Kypca

98

[ToBTOpenue n oboObIIEeHHE.
Perenue 3amay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU
TeMaMu Kypca

99

[ToBTOpenue n o6oOIIEHHE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU
TeMaMH Kypca

100

[ToBTOpenue u oboOIIEHHE.
Pemenune 3amau,
WLTIOCTPUPYIOIINX CBS3H




MEXy pa3InYHbIMU
TEMaMH Kypca

101

Nrtorosas KOHTpOJIbHAS
pabora

102

[ToBTOpEeHME B 000OIIEHNE.

Pemenue 3amay,
WJUTIOCTPUPYIOIIHNX CBSI3U
MEXK]ly pa3InYHbIMU
TeMaMu Kypca

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

yueOHbII KomIuieke 11 7-9 kinaccos (aBTop JI.C.ATaHacsH)

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA
VMK Aranacsau JI.C.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
bubmuoreka L{OK https://m.edsoo.ru/7f417e18




