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MNOACHUTEJBHASA 3AIINCKA

['eomeTpuss Kak OJAMH U3 OCHOBHBIX pPAa3/ieJIOB IIKOJILHOM MaTEeMaTHKH,
UMEIOIIUNA CBOEW I11eJIbI0 00ECleYuTh M3YYEHUE CBOWMCTB M pa3MepoB GUTYp, UX
OTHOIIICHUN U B3aUMHOE PACIOJIOKEHUE, OTIUPACTCS Ha JIOTUYECKYIO, TOKA3aTEIbHYIO
auHUIO. LIeHHOCTh U3yueHus: FTeOMETPUH Ha YPOBHE OCHOBHOTO OOIIEr0 00Opa3oBaHUs
3aKJII0YAETC B TOM, YTO OOYYAIOUIMICS YYHUTCS MPOBOAUTH JOKa3aTelIbHbIE
pPAcCyXKJIEHUS, CTPOUTH JIOTHUECKHUE YMO3AKJIIOYEHMs, JOKa3blBaTh HWCTUHHBIC
YTBEPXKJICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
IOPOTUBHOTO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (OPMYIUPOBATh OOpATHBIC
yrBepxkaeHus. Ocoboe 3HaueHUE O0Ka3zaTeNbHAasl JIMHUS UMEET Uil YIIIyOJIEHHOTO
W3YYCHUS] MaTEMaTHKH.

Llenpro M3y4eHUs TEOMETPUM SIBIISIETCA HMCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IpU PEIICHNH KaK MaTeMaTHYECKHX, TaK M MPaKTUYECKUX 3a]ad, BCTPEUAIOLIUXCS B
peasibHOM ku3HU. OOYyUaIOUINIiCS TOJDKEH HAYYUTHCS ONPEAETSTh T€OMETPUUECKYIO
¢burypy, OonmchBaTh CIOBAMHM UYEPTEXK WM PUCYHOK, HAMTU IUIOMIATL 3€MEJIbHOTO
y4acTKa, pPACCUUTHIBATH HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO Kalemns WiH
TpeOyeMble pa3Mepbl rapaxka Juisi aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpas,
BBIUHUCIUTENbHAS JIMHUA B UW3yuyeHUu reomeTpuu. llpum pemenun 3amadu
MPAKTUUECKOT0 XapakTepa OOy4YaroLIUICs YUUTCS CTPOUTh MaTeMaTHUECKUE MOJIEIN
pETbHBIX  KU3HEHHBIX CHUTYyallMii, TPOBOAWTH BBIYUCICHUS ¥  OICHUBAThH
a/ICKBATHOCTh TIOJTyYEHHOTO Pe3yIbTaTa.

Oco0eHHOCTh Y4eOHOTro Kypca yrilyOJIEHHOTO U3YyYEHHUS] T€OMETPUU COCTOUT B
TOM, YTO OOydYaromiyecss He MPOCTO 3HAKOMATCA C ONpPECIEHHBIMHU MOHATUSMH, a
YBEpPEHHO OBIajieBaloT UMHU. CyIEecTBYIOIIME TEMbI MPOrpaMMbl 0Aa30BOro0 Kypca
reOMETPUHU U3ydaroTcs Ha Oojiee riIyOOKOM ypoOBHE, a oOydarouiydecs: mpuoopeTaroT
YMEHHUS, MOMOTAalOUMe WM YBEPEHHO NPHUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MpeIMeTax, Mpexe Bcero ¢pusnuke u nHhopMatuke, a
TaK>Ke€ TOJIb30BATHCS MOMYUYEHHBIMU 3HAHUSAMH MIPH PEIICHUN TPAKTUUECKUX 3aj1au.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3y4aeTcsl YriIyOJ€HHBIM y4eOHBIH
Kypc «l'eoMeTpusi», KOTOpPbIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE Ppa3/eiibl
conepxkanusi:  «Hauama  reomerpum»,  «TpeyroibHukn»,  «OKpY>KHOCTBHY,
«YeTtblpéxyronpHukn», «Ilogodue», «3nemMeHTsl TpUroHoMmeTpum», «llnomanu», a
Takke «Merton koopauHat», «Bektops», «IIpeobpa3oBanus MIOCKOCTH.

Ha uzyuenue yuebnoro kypca «I'eometpus» orBoautcsa 306 dacoB: B 7 kiacce
— 102 ygaca (3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 gaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B HefIeIIO).



COJAEPKXAHME OBYUYEHUA
8 KUIACC

YeTbIpéxyroJabHUKH

[Tapannenorpamm, ero npu3Haku u cBoictBa. [IpsimoyronbHuk, poM0O, KBapar,
UX TMpU3HAKU U cBoMcTBa. Tpamerus. PaBHoOenpeHHasr Tparenus, €€ CBOMCTBA U
npusHaku. [IpsamoyronbHas Tpaneuus. CpeaHsis JIVMHUAS TPANEUu.

Cpennsis nuHUS TpeyrojpHHKa. MeETOJ YIBOEHHsS MEIHWaHbl TPEYTrOJbHUKA.
Teopema o nepeceueHMn MEAMaH TPEYTOJIbHUKA.

Teopema @aneca, TeopemMa O MNPONOPLUHMOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1151 IPOU3BOJIBHOIO YETBIPEXYTOJIBHUKA.

LleHTpanbsHO-CUMMETPUYHBIE (DUTYPHI.

ITonoOue

[TogobGue TpeyroapHUKOB, KoOd(pduimeHnt mnomodus. I[lpusnakun mnomoOus
TPEYroJbHUKOB. [IpuMeHeHune 1omo0Ms TpH PpPEUICHUHM TEOMETPUUYECKUX U
IPAKTUYECKUX 3a/1a4.

ILnomann

[Tonstue o mmomanu. CBolcTBa IIIOMANEH TEOMETPUYECKUX  (PUTyp.
[Ipocreiimne Gopmyibl A MIIOIMIAAM TPEYroJibHUKA, MapajijiesiorpaMma, pomoda u
Tpaneuuu. [Inomaau nogoOHbIX Guryp. OTHOLIEHUE TUIONIA/IEH TPEYTrOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. IIpumenenne Tteopemsl Iludaropa mnpu permenun
IIPAKTUYECKUX 3a/1a4.

JIeMEeHTbl TPUTOHOMETPUH

CuHyC, KOCHMHYC, TaHF€HC M KOTAHIE€HC OCTPOTrO YyIJIa MPSIMOYTOJIbHOIO
TpeyroiabHuka. Tpuronomerpuueckue ¢Qynkuuu yriaos B 30° 45° u  60°,
[IponopuuoHaIbHBIE OTPE3KU B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

Yr1ibl 1 4eTBIPEXYTroJIbHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO

BrniucanHble U LIEHTPAJIbHBIE YIJIBI, YTOJ MEXIY KacaTeJIbHOW U XOPAOU. YTJIb
MEXIy XOpAaMU U CEeKyIIMMU. BMcaHHbIE U ONTMCAaHHBIE OKPYKHOCTH TPEYTOJIbHUKA
U 4YeTBIPpEXYrojJbHUKU. CBOWCTBA M MPU3HAKU BIMCAHHOIO YETBIPEXYTOJIbHUKA.
B3aumnoe pacnonoxxenue aByx OkpyxkHocted. Kacanwe oxpyxHocTed. OOmiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Pemienne TpeyroibHMKOB
Cunyc, kocunyc, Tanresc yriaoB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
ToxaecTBO. DopMmyisl npuBeAcHus. Pemenne TpeyroibHUKOB. Teopema KOCHHYCOB



U Teopema CUHYCOB. PemieHume nmpakTHMYecKHX 3aJad C HCHOJIb30BAHHEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB. Perienune 3a1ad reomeTpu4ecKon ONTHKH.

Tpuronomerpuyeckue bopMyIibI IS IUIOLIAN TPEYrOJIbHUKA,
napajienorpamma, pom0Oa, tpaneruu. dopmymna I['epona. dopmyna rmIomAIA
BBIITYKJIOI'O YETBIPEXYTOJIbHUKA.

IHoxo0me TpeyrojiLbHUKOB

Xopasl ¥ MOJOOHBIE TPEYTOJIBHUKNA B OKPY>KHOCTH. TeopeMa 0 mpou3BeeHUU
OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYIIMX, TEOPEMA O KBaApaTe
KkacarenpHOU. [IpuMeHenre npu peleHn reOMeTpUIECKux 3aaad. TeopeMbl UeBbl 1
Menenas. [lonstue o roMmoTeTuu.

MeTtoa KOOpAUHAT

VYpaBHeHHE MPSAMOI Ha MIOCKOCTH. YTJIOBOM KO3()PHUIIMEHT U CBOOOAHBIN UJieH,
UX TEOMETPUYECKUU CMbICH. [lapajsienbHOCT M NEPNEHIUKYJISAPHOCTh MPSAMBIX
(uepe3 yriaoBoi Kod(PPUIIUEHT).

YpaBHeHue oKpyx)HOCTH. HaxoxneHnue nepecedeHul OKpYy>KHOCTEN U MPSIMBIX
B KoopauHarax. @opmysia paccTossHUA OT TOYKM n0 mnpsmou. [lmomans
napajuieiorpaMma B KOOpAHMHATax, MOHATHE OO0 OpPHUEHTUPOBAHHOM TIUIOIIAIHM.
IIpumenenne Meroga KOOpAMHAT B NPAKTUKO-OPUEHTHPOBAHHBIX IE€OMETPUYECKHUX
3a/1a4ax.

BekTopsl

Bektopbl Ha minockocTH. Clo0K€HHE W BBIYMTAHHE BEKTOPOB — IIPABHIIA
TPEYTOJbHHUKA U MapajuieJorpaMma. Y MHOXKEHHE BEKTOpa Ha umucio. KoopanHartsl
BekTOpa. CJOXKEHHE M BBIUMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpAa HA 4YHUCJIO B
koopauHatax. [[puMeHeHre BeKTOpoB B (PU3UKE, LIEHTP Macc.

[Tonsitue o Oasuce (Ha TIUIOCKOCTH). PasnoxeHuss BEKTOPOB Mo Oa3ucy.
CkansipHO€ NPOU3BEACHUE BEKTOPOB, T'€OMETPUYECKHMI CMBICI M BBIPAKEHHUE B
JEKApTOBBIX ~ KOOpAUHATAaX. JUCTpUOYTHMBHOCTH  CKaJsIpHOTO  MPOU3BEACHUS.
CkansipHoe  mpousBeAeHMEe W IpoenupoBaHue. [IpumeHeHHe  CKalIsIpHOro
IIPOU3BECHUS BEKTOPOB JJI1 HAXOXKACHUS JUIMH U YIJIOB. Pelienne reoMeTpuaeckux
3a/1a4 € MMOMOIIBIO CKAJIPHOTO MPOU3BEICHHUS.

JIJIMHA OKPYKHOCTH H IJIOIIAAb KPyra

[IpaBuibHBIE MHOTOYTONBHUKH. J[[MMHA OKpyx)HOCTU. ['pagycHas u paauaHHas
Mepa yrjia, BBIYMCIEHHE JUIMH Jyr OKpyxHocTed. I[lmomaae kpyra, cekropa,
cerMenTa. Mcropuueckue cBeeHUsI 00 U3MEPEHUH JUIMHBI OKPY>KHOCTH U IJIOLIAAN
Kpyra.

JIBMKeHUsI TUIOCKOCTH

LentpanbHas cumMmerpusi. LlenTpanbHO-cumMeTpuuHble Gurypbl. IloBopoT.
OceBass cummetpusi. DuUrypel, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapannensHbI nEpEHOC.



[lonsitTue nBwxkeHUss W ero cBoiictBa. PaBenctBo ¢uryp. IlposiBaenus
CUMMETPUM B NPUPOAE, KUBOIMCH, CKYJIBIType, apxurekrype. Kommnosznmumn
IBYKEHUH (mpocteime npuMepsl). [[puMeHeHrne B reoMeTpUYECKHX 3a/1ayax.



INIJTAHUPYEMBIE PE3YJBTATBI OCBOEHMUA IHPOI'PAMMUBbI
YYEBHOI'O KYPCA «'EOMETPUS» HA YIJYBJEHHOM YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE  pe3yJabTaTbl OCBOCHHMS MPOrpaMMbl IO  MaTeMaTHKE
XapaKTepU3yrTCs B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

MIPOSIBJIEHUEM HMHTEpECa K MPOLLJIOMY M HACTOSILIEMY POCCUMCKOW MaTEMAaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUAM POCCHUMCKAX MATEMAaTUKOB U POCCUMCKON
MaTEeMaTUYECKON WIKOJIBI, K MCIIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYTMX HAayKax U
MPUKIATHBIX chepax;

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OO0S3aHHOCTEW TpakJaHWHA W pEeaU3allUd ero
1paB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3THUHBIX
CTPYKTYp, SIBI€HUN, MNPOUEAYp TpakJaHCKOro oOIecTBa (Hampumep, BbIOOpHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXJEHHUIO OSTUYECKHX MpoOJeM, CBSI3aHHBIX C
[IPAKTUYECKUM [PUMEHEHHEM JIOCTMKEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) TPy10BOT0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AakKTHUBHOE Yy4YaCcTUE€ B PEUICHWH NPAKTUYECKUX 3aaad
MaTe€MaTUYeCKOM HANpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTeMaTHYECKOro
oOpa3oBaHMsl Ha MPOTSHKEHUH BCEH JKU3HU IS YCHEIHOW Npo¢eCcCHOHATbHON
NESATEIBHOCTY M Pa3BUTUEM HEOOXOAUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MIOCTPOEHUEM UHIAMBUIYAILHONW TPAeKTOPUU OOpa30BaHUSI U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

CHOCOOHOCTBIO K  SMOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, PEIICHUH, pacCyXICHWH, YMEHUIO BHUACTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHOCTEH HAYYHOI'O O3HAHUA:

OpUEHTalMed B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YE€IOBEKa, MPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYeCKOM HAayKH Kak cdepbl YenoBeuecKou
NEATEIIbHOCTH, 3TaloB €€ Pa3BUTUS M 3HAYMMOCTH I PAa3BUTHUS LIMBUIIM3ALUHU,
OBJIAJICHUEM SA3BIKOM MaT€MaTUKA U MAaTEMaTUYECKOM KyJIbTYpOHM Kak CpEICTBOM
ITO3HAaHUS MHUPA, OBJIAJICHUEM HAaBbIKAMU UCCIIEI0BATEIbCKON AEATENbHOCTH;



6) ¢usuyeckoro BocmUTAHMSA, (POPMHPOBAHUS KYJbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArOMOTyYHs:

TOTOBHOCTBIO IIPUMEHSTh MAaTEMATHYECKHE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbSl,  BEJIEHUS  3/J0pOBOro  oOpaza  JKHM3HM  (340pOBOE  IHTAHUE,
COAIaHCUPOBAHHBIA  PEXUM  3aHATHMM W OTAbIXA, peryspHas (¢uznyeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKA PEQIIEKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO K€ IpaBa JpPyroro 4eJoBeKa;

7) 3K0JIOTM4eCKOI0 BOCIIMTAHMSA

OpHEHTallMel HAa MPUMEHEHHE MaTEMaTU4YECKUX 3HAHUW JUIA PELICHMS 33]1ad B
00J1acTH COXPAHHOCTU OKPYXAIOUIEH cpe/ibl, IIIAaHUPOBAHUS IOCTYIKOB U OLICHKH UX
BO3MOXXHBIX TOCHEACTBHM MJII OKpYKaloleld cpeabl, OCO3HaHHEM TIJI00aJIbHOTO
XapakTepa 3KOJOTHUYECKUX MPOoOJieM U MyTel UX PeLIeHUs;

8) apanTanmu K M3MEHAUIUMCH YCJOBHMAM COLHAILHON WM NMPHPOAHOMH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIOBHUAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4€pPE3 MPAKTUYECKYIO NESTEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS y IPYTUX JII0JeH, MpruoOpeTaTh B COBMECTHOM AESTEIbHOCTH HOBBIE
3HAHMS, HABBIKM ¥ KOMIIETEHIIMU U3 ONBITA IPYIHUX;

HEOOXOAUMOCTBIO B (DOPMHPOBAHMM HOBBIX 3HAHUMU, (POPMYIMpPOBATH HIEH,
MOHSTHSI, TUMIOTE3bl 00 OOBEKTAaX U SBJICHUSX, B TOM YHCJIE pPaHEEe HEU3BECTHBIX,
OCO3HaBaTh JAe(PUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEW, MJIAHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI3OB, TPeOYyIOIIMA KOHTPMEp, KOPPEKTHUPOBATh NPUHUMAEMBbIE
pelieHuss W JACWCTBUS, (OPMYIUPOBATh M OLIEHUBATh PUCKU M MOCIEACTBHUS,
(hOpMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS MPOrpaMMBI 10 MAaTeMaTHKE HAa YPOBHE OCHOBHOTO
obmiero o6pazoBaHus y oOydaromierocss OyayT chopMHUpPOBaHBI MeTalpeaMeTHbIe
pe3yJabTaThbl, XapaKTePU3yIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMH
MMO3HABATEIIbHBIMU NEHCTBUSAMH, YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH
JICUCTBHUSIMHU U YHUBEPCATBHBIMU PETYISATUBHBIMU JIEHCTBUSMHU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble Jiornueckue JaeiicTBUA:
BBISIBISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MAaTEMAaTHUYECKHUX
00BEKTOB, TTOHATUM, OTHOIIIEHUN MEXy MOHATUIMHU, (POPMYJIUPOBATH ONPEICTICHUS



MOHSTHUM, YCTaHABIMBATh CYIECTBEHHBIN MPHU3HAK KJIacCU(UKALIMKA, OCHOBAHUS IS
0000IIEHHS U CPaBHEHUSI, KPUTEPHUH ITPOBOAMMOIO aHAIN3a;

BOCIPUHUMATh,  (GOPMYyIUpPOBaTb W  MNPeoOpPa3OBBIBATh  CYXKIACHHS:
YTBEPAUTENBHBIE U OTPULIATENBHBIE, €IUHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NPOTUBOPEUNS B
dakTax, NaHHBIX, HAOMIONEHUSX M YTBEPKICHUSAX, MpeAsiaraTb KPUTEPUH s
BBIABJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEIyKTUBHBIX M
MHAYKTUBHBIX YMO3aKIUYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTUH;

pa30buparh J10Ka3aTeJbCTBA MATEMAaTUYECKUX YTBEPKACHUU (MpsSMblE U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITENIBHO  JIOKA3aTENbCTBA MaTeMaTUYECKUX
(bakToOB, BBICTPaMBAaTh APryMEHTALMIO, MPUBOJAUTH MPUMEPbl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ, MaTeMaTH4YEeCKOM MHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyX/IeHus;

BbIOMpaTh cmoco0 pemieHust y4dyeOHOW 3amauM  (CpaBHHBATh HECKOJIBKO
BapUAaHTOB pEIICHUS, BHIOMPATh HanboJiee MOAXOIAINN C yYETOM CaMOCTOSITETEHO
BbIJICTICHHBIX KPUTEPHUEB).

Ba3oBhle ucciieqoBarTe/bLCKHe JeiCTBUSA:

UCIIOJb30BaTh BOIIPOCHI KaK HCCIIENOBATEIbCKMM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BOIPOCHI, bukcupyromme IPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3ULUIO, MHEHHUE;

IPOBOJUTH 10 CAaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE 110 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSATENLHO (OPMYIHPOBAaTh OOOOIIEHWS W BBIBOJLI IO pe3yJbTaTaM
IPOBEAEHHOTO  HAOIIOAECHMS,  MCCIENOBaHUS,  HKCIEPUMEHTa,  OLICHUBATh
JOCTOBEPHOCTb IOJTYUYEHHBIX PE3YJITATOB, BBIBOJAOB U 0000IIEHMI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TakKe BBIIBUTAThH
MPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M M30BITOYHOCTh MH(POpMAalUMU, JaHHbIX,
HEOOXOUMBIX JIJIsl pELIEHUS 3a1a4u;

BbIOMpaTh, AHANM3UPOBATh, CUCTEMATH3UPOBATH M  UHTEPIPETHPOBATDH
uH(GOPMALIMIO Pa3IMYHbIX BUAOB U (YOPM IMpeICTaBICHHUS;

BbIOMpaTh (hOpMy MpEeACTaBICHUS MHPOPMALUU U WILTIOCTPUPOBATh PEIIAEMbIe
3a]a4M CXeMaMHU, JuarpaMmmMamMu, HHOM rpauKkoil 1 uX KOMOMHALUAMMY;

OLICHMBATh HAAEKHOCTh HMH(OPMALMKM O KPUTEPUSM, HPEIOKEHHBIM HIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITEIHHO.



KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJEHUS B COOTBETCTBUHU C YCIOBHSIMHU H
1eISIMU OOIIEHNs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX H
NUCBMEHHBIX ~ TEKCTax, JlaBaTh TOSCHEHHUS TI0 XOIy pelIeHHs 3aJadyd,
KOMMEHTHPOBATh MOTYYCHHBIN pe3ysIbTar;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI,
poOJIEMBI, pelaeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIONCK PEIICHUS,
COTOCTABJIATh CBOM CYXACHHS C CYXICHHUSMH JAPYTUX YYaCTHUKOB JIHANIOra,
OoOHapyXHBaTh pa3IUYUe U CXOACTBO TMO3UIMKA, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MIPEACTABISITh PE3YIbTaThl PEIICHUS 3a/1ayd, SKCIEPUMEHTa, WCCIICIOBAHMS,
MPOEKTa, CAMOCTOATEILHO BHIOMpaTh (opMaT BBICTYIUIGHHS C Y4Y€TOM 3a1ad
NpEe3eHTAIUN U 0COOCHHOCTEH ayIMTOPHUH;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHUIYaTbHOU
paboThl TIpH pEIICHHH Y4YeOHBIX MATeMAaTHYECKUX 3a7a4, MPUHUMATHh IIeib
COBMECTHOM JI€ATEILHOCTH, IUIAHUPOBATh OPTaHU3alUI0 COBMECTHOW paboTHI,
pacnpenensaTb BUABI paOOT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC U PEe3yabTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYINNOBBIX (opmax padboThl (0OCyX aeHus, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U HHBIC); BBITIOJHITH CBOIO YaCcTh PAOOTHI M KOOPAUHUPOBATH
CBOM JICUCTBHS C JIPYTUMHU WICHAMH KOMAaHJbI, OIICHUBATh KA4ECTBO pe3yjbTaTa H
KauyeCTBO CBOETO BKJIaJla B OOIIMN pe3yibTaT MO KPUTEPHUSM, CPOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aMOJICHCTBUSI.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE JeiicCTBUS
Camoopranuzanus:

BBISIBJISITh TIPOOJIEMBI JUIsl pEUICHUS B JKM3HEHHBIX W Y4YEOHBIX CHUTYalMsX,
OPUEHTHUPOBATLCSA B PA3MUYHBIX MOAXOAAX MPUHATHS PEIICHUN (MHIUBHUIYyaJIbHOE,
IPyIIIOBOE);

CaMOCTOSITENIbHO COCTABJISITH IJIaH, AITOPUTM PEIICHUS 3a/1a4H (WU €ro 4acTh),
BBIOMpaTh CIOCOO peIIeHHS C Y4ETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C YUETOM
HOBOM MH(pOpMaIUK.

CaMOKOHTPOJIb, SMOIIUOHAIbHbI HHTEJJIEKT:

BJaJIeTh CIMOCOOAMU CaMOINPOBEPKU, CAMOKOHTPOJISI Ipoliecca M Pe3ysibTara
penIeHns: MaTeMaTUYeCKOM 3aJ]au, CAMOMOTHUBALIMU U PEDIICKCUH;

NPeNBUAECTh TPYIHOCTH, KOTOPbl€ MOTYT BO3HUKHYTh IpPH PEHICHUM 3aJayH,
BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAMICHHBIX
OIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHHMBATh COOTBETCTBUE pe3yjbTaTa IESATENbHOCTH IOCTABICHHON LENU |
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHHS] WM HEIOCTHXKEHUS LEIH, HAXOIUTh
OIIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BBIPA)KaTh SMOLMH [IPHU U3YYEHUU MaTeMaTHUECKUX 0OBEKTOB U (DaKTOB, 1aBaTh
HMOLMOHAIBHYIO OLIEHKY PEIIeHUs 3a/1a4H.

IHPEAMETHBIE PE3YJ/IBTATDBI

K koHiy oO0y4yenus B 8 kiacce oOydaromuiicss NOTYYUT CIAEAYIOIUE MPEIMETHBIE
pE3yNbTATHI:

Pacnio3HaBaTh  OCHOBHBIE  BHJbl  YETHIPEXYTOJBHUKOB, HMX  DJIEMEHTHI,
MOJIb30BaThCSl MX CBOWCTBAMHU IMPU PEHICHUH T'€OMETpUYECKUX 3aaad. Paznuuarthb
MPU3HAKK U CBOMCTBA MapaijiesiorpaMmma, pomoa 1 NpsMOYyTroJIbHUKA, TOKA3bIBaTh UX
Y YBEPEHHO MTPUMEHSTH IIPU PEILIEHUN T€OMETPUUYECKUX 3a/a4.

Hcnonb30BaTh CBOMCTBA TOYKHM IEPECEYEHUSI MEIHWAH TPEyrojbHUKa (LEHTpa
Macc) B pEIICHUH 3a]1ay.

Bnanets noHsiTueM cpeqHel JTMHUKM TPEYroJbHUKA U Tpaneuuu, TPUMEHSITh UX
CBOMCTBa MpPU PELIEHUU reoMeTpuueckux 3anad. Mcnosb3oBaTh Teopemy Dareca u
TEOpEMY O MPONOPUMOHAIBHBIX OTpE3KaxX, MPUMEHITbh UX I PEUICHUs
MPaKTUYECKUX 3a]1a4.

Pacno3naBaTh 1LIEHTpaIbHO-CUMMETPUYHBIE (DUTYpBl W HCIOJB30BATh UX
CBOMCTBA MPH pELICHUU 33]1a4.

Bnagerp mnoHATHUSMU 1MOAOOHS TPEYTrONbHHUKOB, KO3(pQuIMeHTa moaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEyroJbHUKOB. VIMeTh mpeacTaBieHue o
npeoOpa3oBaHuM MOJA00MS M O TOAOOHBIX ¢urypax. Ilonbp3oBaThCcsi NMpU3HAKAMU
no00Msi TPEYroJIbHUKOB MPH PEIICHUH TeOMETpUUYecKuX 3aaad. Jlokas3blBaTh U
MPUMEHATh OTHOLIEHUS MPOMOPLHMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTrOJbHUKAX.
[TpumeHsTH MOAOOHE B MPAKTUUECKUX 3aJauax.

BoiBomuTh W UCHONB30BaTh  mpocTeimue  GopMynabl Ui IUIOIIAIH
TpPEYroJibHUKA, MapajiesiorpaMma, pomOa W Tpaneuud. BeraucisaTs (pa3nuyHbIMU
cnoco0aMu) IUJIOIIA[h TPEYroJibHUKA M  IUIOUIAJAM  MHOTOYTOJIbHBIX  (hUryp
(moaB3ysiCh, TH€ HEOOXOAWMO, KaJbKyJIATOpPOM). 3HATh OTHOILIEHHUE IUJIOIAAeH
noJ0OHBIX (UTYp U NPUMEHATH NpU pemeHuH 3anad. [IpuMeHsTh MmosydeHHbIe
YMEHUS B MPAKTUYECKUX 3a/1a4ax.

[lonb3oBaTbes Teopemoirn [ludaropa nans  pemieHuss TEOMETPUUECKUX U
npakTudeckux 3anad. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3ajlayax,
CaMOCTOSTEIIbHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagete DNOHATHEM BIHCAHHOIO W LEHTPAJIbHOIO YIVIA, yria MEXAy
KacaTeJIbHOM W XOPIOW, ONMHUCAHHOM M BIMCAHHOU OKPYKHOCTH TPEYTOJIbHUKA W
YEeThIPEXYTOJIbHUKA, IPUMEHSITh UX CBOMCTBA MPH PEILICHUU 3a]1ay.



IIprMeHATh NOJNyYEHHBIE 3HAHMS HA INPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJENH I 3a/1a4 PEAIbHOU JKU3HU U MPOBOJINUTH COOTBETCTBYIOLIME BBIYMCIIEHUS C
NPUMEHEHHEM TMOA00Ms ¥ TPUTOHOMETPUHM (MONB3YyACh, TI/A€ HEOOXOAUMO,
KaJIbKYyJIATOPOM).

K xoniy oOydenus B 9 kjacce oOydyarouIuiicss MOMYYUT CIEAYIOIINUE MPEAMETHbIC
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPBIX YIJIOB, YMETh HAaXOIUTh C HUX
[OMOIIbIO PA3JIMYHBIE AJIEMEHTHl MPSMOYIOJBHOIO TPEYroJbHUKA («pELIeHHE
PSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXoauTh (C MOMOIIBIO0 KAIBKYJISTOPA) AJIMHBL U
YIJIbI JJ1 HETAOJMYHBIX 3HAUCHUH.

[Tonb30BaTbes (QopMyaMU HPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXKJIECTBOM I HAaXOXJEHUS COOTHOLIEHUH MEXIYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMU.

JloKa3pIBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHUHYCOB, MPUMEHSTh UX IS
HAXO0XJICHUSA Pa3JIMYHBIX JJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEyrOJbHUKOBY),
OpU PELICHUU TEOMETPUUECKUX 3ahad. [IpuMeHSATh IOJIydeHHblE 3HAHUA NpU
pELICHNHN IPAKTUYECKUX 3aau.

[IpyMeHsTh TPUTOHOMETPHIO B 3a/1a4aX Ha HAXOXKJIEHHUE TUIOUIAN, BHIBOAUTH U
BJIQ/JIETh TPUTOHOMETPUYECKHMMH (QopMylIaMu g IUIOMAAM  TPEyroJbHHKA,
napajuieJorpaMma, pom0Oa, Tpaneuuy, BBIBOJAUTh U NPUMEHTh (opmyny ['epoHa u
(bopMyily ISl TUIOIIAU BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

HmeTs npencTaBieHne 0 FOMOTETUH, IPUMEHATh B IPAKTUYECKUX CUTYaLUAX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas npu pelieHnuy 3a1ad.

Hcnonp30BaTh TEOpEeMBbl O BIMCAaHHBIX YIJIAX, YIJaX MEXIy XOpAamu
(cexyluMu) U yrile MexAy KacaTeabHOW U XOpAOW MPH PELICHUH T'€OMETPUUYECKUX
3anad. Jlokas3blBaTh M IPUMEHSTb TEOPEMBI O IPOU3BEJIECHUM OTPE3KOB XOpA, O
MIPOU3BEICHUN OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM!.

Brnagets moHsTHEM KOOpAMHAT Ha TNIOCKOCTH, pabOTaTh ¢ YpaBHEHHUEM MPSMOIL
Ha TUIOCKOCTU. BianeTs MOHATUAMHU YriIoBOTO KO3 uiueHTa u cBOOOAHOTO 4JieHa,
IOHMMAaTh WX TEOMETPUYECKUH CMBICI U CBsSI3b YIJIOBOIO KO3(PQHUIMEHTA C
BO3pacTaHWEM U YOBbIBaHMEM JIMHEHHOW (QYHKIMM. YMETh peuarb METOJ0M
KOOpAMHAT 3ajlaud, CBS3aHHbIE C MApaUICIbHOCTBI0O M MEPHIEHANKYISIPHOCTHIO
MPSIMBIX, IEPECEUCHUEM MPSAMBIX, HAX0XKICHUEM TOUYEK IIEPECEUCHHUS.

BeiBomuTh W BIAAETh YpPaBHEHUEM OKPYKHOCTH. Mcmonb3oBaThb METOA
KOOpAMHAT I HAXOXJACHUS IEpPEeceUeHUil OKpYKHOCTEM W mpsMbIX. Biaaets
(dopMysiaMy pacCTOSAHHUA OT TOYKM 1O MNPSMOHM, IUIOIIAJM MapajjenorpamMmma B
KOOpJMHATaX, HMETh MOHATHE OO0 OpHUEeHTUPOBaHHOHN TMIomanu. [lonb3oBarbes
METOJIOM KOOPJMHAT Ha IMJIOCKOCTH, MIPUMEHSITH €r0 MPH PEIICHUH T€OMETPUIECKUX



U IpakTU4ecKuxX 3axad. [IpumeHsaTs MeTox  KOOpAMHAT B IMPAKTHKO-
OPUEHTUPOBAHHBIX FT€OMETPUYECKHUX 3aJa4ax.

Brnaners noHsTMEM BEKTOpa. YMETh CKIaAbIBaTh W BBIYUTATH BEKTOPHI,
YMHOKAaThb Ha YMCJIO, BJIAJETh IMPABWIAMHM TPEYrOJbBHHKA W Iapajulejorpamma.
Biagers NpakTHYECKMMM HMHTEPIPETALUAMHM BEKTOPOB. YBEPEHHO I10JIb30BaTHCS
KOOpAMHATaMM BEKTOpa. Briaaerp ClI0KeHMEM M BBIUUTAHUEM  BEKTOPOB,
YMHOXE€HHEM BEKTOpPA HA YMCIIO B KOOPAUHATAX.

Nwmetps npencraBieHue o 0a3uce (Ha IUIOCKOCTH). PackiaznbiBaTh BEKTOPHI IO
O0asucy. PackmagpiBaTh BEKTOphl CHJI  C  IIOMOLIbIO  IPOEUUPOBAaHUA U
TPUTOHOMETPUYECKUX  COOTHOWICHMH. [IpuMeHsTr moNydeHHBIE 3HAaHUA B
IpOoCTEHINX (PU3NIECKUX 3a/1adax.

Bianers NOHATHEM CKaJIspHOTO NPOU3BENECHUSA BEKTOPOB, IIOHHMATbh €ro
Ir€OMETPUYECKUNA CMBICII U YBEPEHHO IOJIB30BATHCSA €r0 BBIPAXKEHUEM B JIEKapTOBBIX
KOOpAUHATaX. 3HaTh JUCTPUOYTUBHOCTh CKAJSIPHOTO MPOU3BEICHUS U €ro CBA3b C
IpoenupoBaHrueM. [IpuMeHATh CKaIsIpHOE NPOU3BEACHUE BEKTOPOB ISl HAXO0XKACHUS
JUIMH W yrioB. Pemars reoMmeTpuueckue 3aJadyd € IMOMOIIBIO  CKaJISPHOTO
nmpousBeneHusa.  Mcnonbs3oBare  CKadsApHOE — INPOM3BEACHUME  BEKTOPOB B
anreOpanyeckux M GU3UYECKUX 3a7adax.

Biagers NOHATUSAMHU IIPaBUIBHOTO MHOTOYTOJIBHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI YT OKPY>KHOCTH W PaJWaHHON MEphl yIJa, BBIYUCIATH IUIOLIAAL Kpyra H
ero yacred. IloHnmare cmbicn yucna m. [IpumeHATH NOJydeHHBIE YMEHUS IPHU
pELICHNN TPAKTUYECKUX 3aJad. 3HAaTh HCTOPUYECKUE CBEJICHUS 00 H3MEpPEHUU
JUIMHBI OKPY>KHOCTH U IUIOLIAJH KpyTa.

NmeTs npeacTaBieHye o npeoOpa3oBaHUM INIOCKOCTH, O ABWXEHUAX. HaxoauTs
OCH, UEHTPbl CHUMMETpUU (GUTYp, LEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3UIIUU
npocTeimux mnpeodpasoBaHuil. [IpUMeHSATh NBMXKEHUS IUIOCKOCTU MPU PEUICHUU
r€OMETPUYECKUX 3aa4.

IIpuMeHATH NOJIyYEHHBIC 3HAHUSA Ha IPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJENH I 33/1a4 PEAIbHOM JKU3HU U MPOBOJINUTH COOTBETCTBYIOLIME BBIYUCIICHUS C
OPUMEHEHHEM TMOJ00MsS M TPUTOHOMETPHUUECKUX (QYHKUMHA (TOJB3YysCh, TJE
HE00XO0IMMO, KQJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne HauMmeHoBaHue KoandecTBO 9acoB
daekTpoHHbIe (UU(POBHIE)
n/ | pa3sgesioB H TeM KoHTpoJbHbIE IpakTHyeckue
Bcero o0pa3oBaTejibHbIE pecypchl
n nporpamMmbl padoThI padoThI
N bubmuoreka [{OK
! HeThIpEXyroMbHuKH 22 https://m.edsoo.ru/a5cb98eb
Bbubmunoreka LIOK
2 Tonobue 16 https://m.edsoo.ru/a5cb98eb
but6mmoreka [IOK
3 Tnomane 16 https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u 13 bubnmoreka [JOK
Hadajia TPUTOHOMETPUHA https://m.edsoo.ru/a5cb98eb
VT 1
5 YETBIPEXYTOJIBHUKH, 20 bu6nuorexa [IOK
CBsI3aHHBIC C https://m.edsoo.ru/a5cb98eb
OKPY>KHOCTBIO
IToBTOpEHMUE,
6 o 6(13; peHI:; 10 but6mmoreka [IOK
B ’ . https://m.edsoo.ru/a5cb98eb
CHUCTEMATHU3ALUs 3HAHUN
OBIIEE KOJIMYECTBO 102 0
YACOB I10 [TPOT'PAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

HauMeHoBaHuUe KosauyecTBO 4acoB

Ne JyeKTpOHHBbIe (LM pPOBbLIE)
Pa3acjioB U TEM KonTpoJsbHbIe IIpakTHyeckue

n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
nporpamMmabl padoTsI padoTsI

1 Pemenue 2 Bbu6nuoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/dddde230

) ITomoOue 12 Bbu6nuoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/dddde230

bu6mmoreka [IOK

3 Meron koopauHar 10 https://m.edsoo.ru/dddde230

bu6mmoreka [IOK

4 Bexropet 20 https://m.edsoo.ru/dddde230

5 JlirHa OKpYKHOCTH 16 bubnumoreka [JOK
U IJI0LIAab Kpyra https://m.edsoo.ru/dddde230

6 JBrokeHUS 10 bubmuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/dddde230
[ToBTOpEHME,

7 00001eHwme, 12 Bbu6nmuoreka [JOK
CHUCTEMaTHU3aLus https://m.edsoo.ru/dddde230
3HAHUI

OBLIEE KOJIMYECTBO
YACOBIIO 102 0
[TPOTPAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC

Ne KoJinuecTBo yacos Jara DJIeKTPOHHBbIE HU(POBBIE

n/ Tema ypoka KonTtposbHbie IpakTH4yeckue o0pa3oBaTe/ibHbIE

Bcero N3YYCHUSA

n padoThbI padoThbI pecypchl
[Tapannenorpamm, ero 1 Bu6muotexa [JOK
MPU3HAKU U CBOWCTBA https://m.edsoo.ru/8c2d0810
[Tapamnenorpamm, ero 1 bubmmoreka [JOK
MPU3HAKU U CBOWCTBA https://m.edsoo.ru/0dbbebfb
[Tapamnenorpamm, ero 1 bubnmoreka [JOK
MPU3HAKU U CBOWCTBA https://m.edsoo.ru/fb521d1b
[Tapamnenorpamm, ero 1 bubnmoreka [JOK
MPU3HAKU U CBOWCTBA https://m.edsoo.ru/dc674776
[Tapamnenorpamm, ero bubmmoreka [JOK

MPU3HAKU U CBOWCTBA

https://m.eds00.ru/4823807b

[IpssMoyToNbHUK, POMO,

KBaJIpaT, UX MPU3HAKH U

CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/8abc88a8

[IpssMoyToNbHUK, POMO,

KBaJpar, UX MPU3HAKU U

CBOMCTBA

bubmunoreka LIOK
https://m.edsoo.ru/d6a662c9

[IpssMOyTONBHUK, POMO,

KBaJpar, UX MPU3HAKU U

CBOICTBa

bubmuoreka [JOK
https://m.edsoo.ru/21884952

[IpssMOyTONBHUK, POMO,

KBaJIpaT, UX MPU3HAKH U

CBOICTBa

bu6mmoreka [IOK
https://m.edsoo.ru/a6373aa2



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/dc674776
https://m.edsoo.ru/4823807b
https://m.edsoo.ru/8abc88a8
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/21884952
https://m.edsoo.ru/a6373aa2

10 Cpenusis mTuHUS bubmunoreka LIOK
TpEYroJbHUKA https://m.edsoo.ru/6e1bcbbb

1 Cpenusis muHUS Bbubmunoreka LIOK
TPEYroJbHUKA https://m.edsoo.ru/6b23a4c3
Tpaneuus.

12 PaBHOOepeHHas Bbubmunoreka LIOK
Tparenus, €€ CBOWCTBA U https://m.edsoo.ru/d61aa9d2
MIPU3HAKU
Tpanenus.

13 PaBHoOenpenHas Bu6muotexa [JOK
Tparnenus, €€ CBOMCTBa U https://m.edsoo.ru/17f960ca
MpU3HAKU

14 IIpssMoyToabpHas Tpanemus bubmmorexa LOK

p yr panel https://m.edsoo.ru/3375¢8{3

15 Cpenssa TuHus Tpanenun Bubmzorexa LIOK

pea panelt https://m.edsoo.ru/7963a7{5
bubmunoreka LIOK

16 Teopema Dareca https://m.edsoo.ru/342ea505

but6mmoreka [IOK

17 Teopema daneca https://m.edsoo.ru/a2402d2b
Teopema o

18 I oﬂoM HOHAIBHBIX bubmorexa HOK

p pH https://m.edsoo.ru/b62d4c47
OTpe3Kax
Teopema o
19 I ofloM MOHAIbHBIX Bubmzorexa LIOK
p pi https://m.edsoo.ru/8eccc056
OTpe3Kax
bubmunoreka LIOK
20 Hentp mace Tpeyrombuka https://m.edsoo.ru/9cbcf96¢
21 IlenTpanbHO- bubnuoteka [JOK



https://m.edsoo.ru/6e1bcbbb
https://m.edsoo.ru/6b23a4c3
https://m.edsoo.ru/d61aa9d2
https://m.edsoo.ru/17f960ca
https://m.edsoo.ru/3375c8f3
https://m.edsoo.ru/7963a7f5
https://m.edsoo.ru/342ea505
https://m.edsoo.ru/a2402d2b
https://m.edsoo.ru/b62d4c47
https://m.edsoo.ru/8eccc056
https://m.edsoo.ru/9cbcf96c

CUMMETpUYHbIE QUTYPBI

https://m.edsoo.ru/8578076a

” KonrtponsHas pabora no bu6nuorexa [IOK
teme "HeTbpEXyroibHUKN" https://m.edsoo.ru/bed0f9f3
73 [TomoOue TpeyroibHUKOB, bu6nuorexa [IOK
kod(purmeHt mogoous https://m.edso0.ru/19400684
24 [TomoGue TpeyroibHUKOB, Bu6muotexa [JOK
kod(purmeHt mogoous https://m.edsoo.ru/21ebb50b
)5 [Tpu3Haku momo0us Bu6muotexa [JOK
TPEYTOJbHUKOB https://m.edsoo.ru/bbf2c3a6
26 [Tpu3Haku momo0us Bu6muotexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8db1 1ff7
27 [Tpu3Haku momo0us Bu6muotexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/9ed11d5b
)3 [TpusHaku mogoOus bubmmoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/152d2193
79 [TpusHaku momgoOust bubmmoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/23dc95f1
30 [TpusHaku momgoOust bubmmoreka [JOK
TPEYTOJbHUKOB https://m.edsoo.ru/8d1d9d16
[Ipumenenue moaobus mpu BuGmiorexa [IOK
nOINOTEK
31 DCILICHHH MPAKTIHECKX https://m.eds00.ru/d97bf297
3aja4
[Ipumenenue moaobust mpu Bu6 110K
nOIMOTEeKA
32 DCIICHHH MpaKTHACCIX https://m.edsoo.ru/5b21c5aa
3aja4
[Tpumenenne nogo0us npu
33 pELIEHNN TPAKTHYECKUX bubmorexa [JOK

3a1a4

https://m.edsoo.ru/e0d80738
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https://m.edsoo.ru/bed0f9f3
https://m.edsoo.ru/19400684
https://m.edsoo.ru/21ebb50b
https://m.edsoo.ru/bbf2c3a6
https://m.edsoo.ru/8db11ff7
https://m.edsoo.ru/9ed11d5b
https://m.edsoo.ru/152d2193
https://m.edsoo.ru/23dc95f1
https://m.edsoo.ru/8d1d9d16
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https://m.edsoo.ru/e0d80738

[Ipumenenue moao6ust mpu

but6mmoreka [IOK

34
PCLICHHH MPAKTIICCKIX https://m.edsoo.ru/cacel7d8
3a1a4
[Ipumenenue moao6ust mpu Bu6 10K
NOJINOTEKA
35 PCIICHUH MPaKTHACCKUX https://m.edsoo.ru/8717eeba
3a1a4
[Tpumenenne nogo0us npu Bubsmorexa [IOK
HOIUOT
36 PCIICHUH HPAKTHACCKUX https://m.edsoo.ru/d9159d9d
3a1a4
BBenenue noHaTus 56 ITOK
HOIHOTEKA
37 MpeoOpasoBaHus OO0 https://m.edsoo.ru/aaf7¢944
¥ TIOJIOOHBIX (UTYD o '
38 KonTponbnas pabora no bubmmoreka [JOK
Teme "[lomooue" https://m.eds00.ru/89¢3236d
ITonsaTHe TIOMIAAN. Butmiorexa [[OK
39 @):10)7 i
BOWCTBA ILTOMA/CH https://m.edsoo.ru/7af5b92e
reOMETPHUECKUX HUTyp
ITonsaTHe TTOMIAAN. Bubsmorexa IOK
4 N N
0 CrolicTBa momanei https://m.edsoo.ru/37a176¢0
reOMEeTPHUECKUX (HUTyp
ITonsrue miomamu. Bubmmotexa LOK
41 i 7
CrolicTBa momanei https://m.edsoo.ru/6004265a
T€OMETPUYECKUX (HUTYp
[Ipocreitmme Gopmybr
JIS1 TUIOLA AN
4 ? . on:infm bubmoreka [JOK
peyr ’ https://m.edsoo.ru/596ald0e
napasuenorpaMma, pomoa
U Tpaneuuu
43 [Mpocreiimme hopmybr bubmmoreka [JOK



https://m.edsoo.ru/cace17d8
https://m.edsoo.ru/8717ee6a
https://m.edsoo.ru/d9159d9d
https://m.edsoo.ru/aaf7e944
https://m.edsoo.ru/89c3236d
https://m.edsoo.ru/7af5b92e
https://m.edsoo.ru/37a176c0
https://m.edsoo.ru/6004265a
https://m.edsoo.ru/596a1d0e

TSI TUTOLIAIH
TPEYTOJIbHUKA,
napasenorpaMma, pomoa
U Tparenuu

https://m.edsoo.ru/f636delf

[Tpocreiimme hopmyIbt
JUIS TUTOILAIH

44 TheVEOIEL HIKA bu6mmoreka [IOK
peyr ’ https://m.edso0.ru/9732274d
napajuiejorpamma, pomoa
U Tpareuuu
[Ipocreitmme Gopmyibr
oma,
45 im: Hgn:ini?a bubmuoreka [JOK
peyT ’ https://m.edsoo.ru/e6458963
napajuiejorpamma, pomoa
U Tpanenuu
[Ipocreitmme Gopmyibr
JIS1 TITOTIA T
46 f . OJIIIiIIfKa bubmoreka [{OK
peyT ’ https://m.edsoo.ru/0b18fc61
napasuenorpaMma, pomoa
U Tpanenuu
[Tpocreiimme Gpopmybt
JIS1 TITOTIA T
47 f . onﬁnfxa but6mmoreka [IOK
peyr ’ https://m.edsoo.ru/eb691e04
napasuienorpaMma, pomoa
U Tpareuuu
[Tpocreiimme hopmyIbt
JIS1 TUTOTIATA
48 i[ . onllinfxa but6mmoreka [IOK
peyr ’ https://m.edsoo.ru/8b93cfba
napajuiejorpamma, pomoa
U Tpareuuu
49 [Ipocreitmme Gopmyibr bubnuoteka [JOK



https://m.edsoo.ru/f636de1f
https://m.edsoo.ru/9732274d
https://m.edsoo.ru/e6458963
https://m.edsoo.ru/0b18fc61
https://m.edsoo.ru/eb691e04
https://m.edsoo.ru/8b93cfba

TSI TUTOLIAIH
TPEYroJbHUKA,
napasenorpaMma, pomoa
U Tparenuu

https://m.edsoo.ru/c35f544d

[Tpocreiimme hopmyIbt
JUIS TUTOILAIH

50 TheVEOIEL HIKA bu6mmoreka [IOK
peyr > https://m.edsoo.ru/a3f9beld
napajuiejorpamma, pomoa
U Tpaneuuu
51 [Tmomanu mogoOHBIX Bbubmunoreka LIOK
¢buryp https://m.edsoo0.ru/d8638f34
5) [Tmomanu mogoOHBIX bubmunoreka LIOK
¢uryp https://m.edsoo.ru/2383022¢
53 [Tmomaau mogoOHBIX bubmuoreka [JOK
buryp https://m.edsoo.ru/5ee2a7d4
54 Kontponbnas padota mo bu6nuoreka [IOK
Teme "llmomans" https://m.edsoo0.ru/05£10573
but6mmoreka [IOK
33 Teopema ITugaropa https://m.edsoo.ru/7f631127
ITIpnmenenne TeopeMbl
56 Hfl(baro a pu epI_HeHI/II/I bubmorexa [JOK
pa TipH p https://m.edsoo.ru/4829510
MPaKTUYECKUX 3a/1a4
ITIpnMmenenne TeopeMbl
57 Hﬁ(baro a npu :meHHH bubmmorexa [JOK
pa pi p https://m.edsoo.ru/a9fbd79b
MPaKTUYECKUX 3a/1a4
ITIpuMeHeHne TeopeMbl
58 Hfl(baro a pu epmeHHH bu6morexa [JOK
pa fph p https://m.edso00.ru/396250fc
MPaKTUYECKUX 3a/1a4
59 [Ipumenenne TeopeMsl bubnuoteka [JOK



https://m.edsoo.ru/c35f544d
https://m.edsoo.ru/a3f9be1d
https://m.edsoo.ru/d8638f34
https://m.edsoo.ru/2383022e
https://m.edsoo.ru/5ee2a7d4
https://m.edsoo.ru/05f10573
https://m.edsoo.ru/7f631f27
https://m.edsoo.ru/4829510
https://m.edsoo.ru/a9fbd79b
https://m.edsoo.ru/396250fc

[Tudaropa npu pemernn
MPAaKTHYECKHX 33124

https://m.edsoo.ru/ec94e892

[Ipumenenne TeopeMsl

bu6mmoreka [IOK

60 Iugaropa npu pewmenin https://m.edsoo.ru/cb69a011
MPaKTUYECKUX 3a/1a4
IIpomopuronanbHLIE
61 OTp esKiLLn SIMOYTOJIEHOM buGnnorexa LIOK
P PAMOYE https://m.edsoo.ru/012ee582
TpEyroJbHUKE
IIpomo OHall e
62 OTp el;KELLHHH;IMZHHOHLHOM buGnnorexa LIOK
P P yr https://m.edsoo.ru/al5549¢ea
TPEyroJbHUKE
IIpomopuuoHanbHBIC
63 OTp CSKII?IL:BH SIMOYTOJIbHOM bubmmorexa [OK
P PAMOYT https://m.edsoo.ru/1ecbc886
TPEyroJbHUKE
IIpomopuronanbHLIE
64 OTp CSKEIL:BH SIMOYTOJIbHOM bubmmorexa [TOK
P p yr https://m.edsoo.ru/c0dc264b
TpEyroJbHUKE
IIpomopuronanbHLIE
65 OTp esKEL:sn SIMOYTOJILHOM bubnnorexa [IOK
P PAMOYE https:/m.edsoo.ru/861dfd7f
TpEyroJbHUKE
IIpomo OHall e
66 OTp GEKELLHHH}IME(,)HHOHBHOM Bubmorexa OK
p p yr https://m.edsoo.ru/c024ef14
TPEyroJbHUKE
Cunyc, KOCMHYC, TAHT€HC U
67 KOTaHI'€HC OCTPOTO yria bubmmoreka [JOK
MPSIMOYTOJIBHOTO https://m.edsoo.ru/132b4ef6
TpEyroJbHUKA
68 Cunyc, KOCUHYC, TAHTE€HC U bu6nuoreka [IOK

KOTaHI'€HC OCTPOro yria

https://m.edsoo.ru/f089efb9
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https://m.edsoo.ru/cb69a011
https://m.edsoo.ru/012ee582
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MPSIMOYTOJIBHOTO
TpeyrojbHUKa

Cunyc, KOCMHYC, TAHT€HC U
KOTaHT'€HC OCTPOTO yria

bubmunoreka LIOK

69
MPSIMOYTOJIBHOTO https://m.edsoo.ru/b41c27f9
TpEyroJbHUKA
Tpuronome €CKHe
70 q)pni I;IHM Tf:; B 3; 45° bubmorexa [JOK
yHOLl 4 ’ https://m.edsoo.ru/f64cb9cb
u 60
Tpuronomerpudeckue
71 q)p KIHH J'IpOB B 30°, 45° bubmorexa HOK
YHICHIH YT ’ https://m.edsoo0.ru/6b294349
n 60°
Kontponbnas padota mo
72 teme "Teopema [Tudaropa bubmorexa [IOK
" https://m.edsoo.ru/a9db1{7a
Y Hayajia TPUrOHOMETPUH
7 Bnucannasie u bubnuoteka [JOK
LIEHTPAJIbHBIC YIJIbI https://m.edsoo.ru/ae5£890d
74 Bnucannasie u bubmuoteka [JOK
LIEHTPAJIbHBIE YTIIbI https://m.edsoo.ru/d0233fa0
Bnucannasie u bubnuoreka [JOK
75
LIEHTPAJIbHBIC YIJIbI https://m.edsoo.ru/ccaece9b0
76 Bnucannsie u bubnuoreka [JOK
LIEHTPAJIbHBIE YTIIbI https://m.edsoo.ru/1d34244
77 Yron Mexay KacaTtelbHOU bu6nuoreka [JOK
U XOpaou https://m.edsoo.ru/775¢efa2f
73 Yron Mexay KacaTteJlbHOU bu6nuoreka [IOK
U XOpaou https://m.eds00.ru/09166b3d
79 VYribl MexAy XopJaaMu U bu6nuoreka [IOK

CEKYILIUMU

https://m.edsoo.ru/022e729c¢



https://m.edsoo.ru/b41c27f9
https://m.edsoo.ru/f64cb9cb
https://m.edsoo.ru/6b294349
https://m.edsoo.ru/a9db1f7a
https://m.edsoo.ru/ae5f890d
https://m.edsoo.ru/d0233fa0
https://m.edsoo.ru/ccaee9b0
https://m.edsoo.ru/1d3424f4
https://m.edsoo.ru/775efa2f
https://m.edsoo.ru/09166b3d
https://m.edsoo.ru/022e729c

20 VYrubl MeXAy XOpJaaMu U bubnmoreka [JOK
CEeKyIIUMU https://m.edsoo.ru/84a32a80
21 Bnucannsie 1 onucaHHbIe bubmoreka [{OK
YETBIPEXYTOJTbHUKHU https://m.edsoo.ru/734d8ad9
22 Bnucannsie 1 onucaHHbIe bubmoreka [IOK
YETBIPEXYTOJTbHUKHU https://m.edsoo.ru/aa6clad6
CBoiicTBa ¥ IpU3HAKU
33 BICAHHOIO P bu6nuoreka [IOK
N https://m.edsoo.ru/fe14a853
YEeTHIPEXYTOJIbHUKA
CBoiicTBa ¥ IpU3HAKU
34 BIHCAHHOLO P bubmuoreka [{OK
B https://m.eds00.ru/60435d9b
YEeTHIPEXYTOJIbHUKA
CaoiicTBa 3HaK
85 BrllsnfaIIZorI:) P bubmorexa HOK
.. https://m.edsoo.ru/cf9e646f
YETBIPEXYTOJIbHUKA
CaoiicTBa ¥ MPU3HAKU
36 BICAHHOIO P bu6nuoreka [IOK
. https://m.edsoo.ru/0b0501a3
YETBIPEXYTOJIbHUKA
%7 B3anMHoe pacnionoxenue bubmmoreka [JOK
JIBYX OKPY>KHOCTEH https://m.edsoo.ru/420d844¢
28 B3anMHoe pacnionoxenue bubmmoreka [JOK
JIBYX OKPY>KHOCTEHN https://m.edso0o.ru/42da8612
. but6mmoreka [IOK
89 Kacarine okpyxirocteit https://m.edsoo.ru/4cbf4{f9
. but6mmoreka [IOK
90 K
ACAHHIE OKPYHHOCTEH https://m.edsoo.ru/52dcbe7d
91 OO6mue KacaTeabHbIC K bubnuoteka [JOK
IBYM OKPY>XHOCTAM https://m.edsoo.ru/d2151a62
92 KonTpomnpHas pabora mo bubmmoreka [JOK



https://m.edsoo.ru/84a32a80
https://m.edsoo.ru/734d8ad9
https://m.edsoo.ru/aa6c1ad6
https://m.edsoo.ru/fe14a853
https://m.edsoo.ru/60435d9b
https://m.edsoo.ru/cf9e646f
https://m.edsoo.ru/0b0501a3
https://m.edsoo.ru/420d844e
https://m.edsoo.ru/42da86f2
https://m.edsoo.ru/4cbf4ff9
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https://m.edsoo.ru/d2151a62

Teme "YTIbl u
YETBIPEXYTOJBHUKH,
CBSI3aHHBIE C
OKpPYKHOCTBIO"

https://m.edso0.ru/26055342

[ToBTOpenue u o0o0IIEHHE.

Pemenue 3amauy,

93 WLIIOCTPH WX CBA3U bubmmorexa LIOK
prpYIoI https://m.edsoo.ru/74d89ab9
MEXy Pa3TnIHBIMHU
TeMaMH Kypca
[ToBTOpeHME M 000OIICHNE.
Pemenue 3amauy,
94 WILTIOCTPU ; UX CBSI3U Bubmzorexa LIOK
prpyIoi https://m.edsoo.ru/6d05bcd8
MEXIY Pa3InIHBIMHU
TeMaMH Kypca
[ToBTOpeHME M 000OIICHNE.
Pemenne 3amau,
95 WIIIOCTPU ; UX CBSA3U Bubmzorexa LIOK
prpyIoi https://m.edsoo.ru/51013847
MEXIY pa3TuIHBIMU
TeMaMH Kypca
[ToBTOpenue u o0o0IIEHHE.
Pemenne 3amauq,
96 WUTIOCTPH ; WX CBS3U bubmuorexa LIOK
prpyiott https://m.edsoo.ru/248181a0
MEXIY pa3TuIHBIMU
TeMaMH Kypca
[ToBTOpenue u o0o0IIEHHE.
Pemenue 3amauy,
97 WUTIOCTPH ; WX CBS3U bubmmorexa LIOK
pHpyIom https://m.edsoo.ru/dad15fdc
MEXy Pa3InIHBIMHU
TeMaMH Kypca
98 [ToBTOpeHue 1 0600IICHNE. but6mmoreka [IOK



https://m.edsoo.ru/26055342
https://m.edsoo.ru/74d89ab9
https://m.edsoo.ru/6d05bcd8
https://m.edsoo.ru/51013847
https://m.edsoo.ru/248181a0
https://m.edsoo.ru/dad15fdc

Pemenne 3amayq,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3In4HbIMU
TeMaMH Kypca

https://m.eds00.ru/6a69702b

Pemenue 3amauy,

99 WLTIOCTPUPYIOIINX CBA3U
MEXYy pa3InYHbIMU
TeMaMH Kypca

[ToBTOpenue u o0o0IIEHHE.

bu6mmoreka [IOK
https://m.edso0.ru/0f5b4b87

Pemenune 3amauq,

100 UJUTFOCTPUPYIOLIUX CBSA3H
MEXIY pPa3InYHbIMU
TeMaMu Kypca

[ToBTOpeHue 1 0600IIEHNE.

Bbubmunoreka LIOK
https://m.edsoo.ru/7942fc3c

HrtoroBas KoHTpoOJIbHAS

101 paborta

bubmunoreka LIOK
https://m.edsoo0.ru/c2695c10

Pemenne 3amayq,

102 UJUTFOCTPUPYIOLUX CBSA3H
MEXY pa3IndHbIMU
TeMaMH Kypca

[ToBTOpeHuEe 1 0600IIEHNE.

Bbubmunoreka LIOK
https://m.edso0.ru/b4981045

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102



https://m.edsoo.ru/6a69702b
https://m.edsoo.ru/0f5b4b87
https://m.edsoo.ru/7942fc3c
https://m.edsoo.ru/c2695c10
https://m.edsoo.ru/b4981045

9 KVIACC

Ne KosmyectBo yacoB Nara DJIeKTPOHHbIE U (POBbIE
n/ Tema YpoKa KOHTpOJ’IbHLIe HpaRaneCKne 06pa30BaTeJILHbIe
Bcero HU3y4YeHH s
n padoThbI padoThbI pecypchl
1 CuHyc, KOCUHYC, TAHTE€HC 1 Bbubmunoreka LIOK
yrioB ot 0 go 180° https://m.edsoo.ru/33005d2b
OcHoBHOE
2 TPUTOHOMETPHIECKOE 1 bubmorexa HOK
P P https://m.edsoo.ru/aba8dd52
TOXIECTBO
3 D opMyJIbl IPUBEICHUS 1 bubmorexa HOK
PMYJEL HpHEeA https://m.eds00.ru/98813486
bu6mmoreka [IOK
4 DopmyIIbI IPHBE/ICHHS ! https://m.edsoo.ru/e00324ad
5 Pemrenne TpeyroibHUKOB. 1 bubnmoreka [JOK
TeopeMa KOCUHYCOB https://m.edsoo.ru/9738e456
6 Pemrenne TpeyroibHUKOB. 1 bubnmoreka [JOK
TeopeMa KOCUHYCOB https://m.edsoo.ru/d934a6e6
but6mmoreka [IOK
/ Teopema curycos ! https://m.eds00.ru/820ebf06
bubmunoreka LIOK
T 1
8 copema CrHycon https://m.eds00.ru/000dd68f
Pemenne nmpakruueckux
9 3aJ1a4d ¢ UCTOJIb30BAHUEM 1 bubmuoreka [JOK
TEOPEMBI KOCUHYCOB U https://m.edsoo.ru/da65db4c
TEOPEMbI CHHYCOB
Pemenne npakTuaeckux
P but6mmoreka [IOK
10 3a7a4 ¢ UCII0JIb30BaHUEM 1

TCOPCMbI KOCUHYCOB U

https://m.edsoo.ru/ed170337



https://m.edsoo.ru/33005d2b
https://m.edsoo.ru/aba8dd52
https://m.edsoo.ru/98813486
https://m.edsoo.ru/e00324ad
https://m.edsoo.ru/9738e456
https://m.edsoo.ru/d934a6e6
https://m.edsoo.ru/820ebf06
https://m.edsoo.ru/000dd68f
https://m.edsoo.ru/da65db4c
https://m.edsoo.ru/ed170337

TEOPEMBI CHHYCOB

11

Pemrenne nmpakruueckux
3a/1a4 C UCIOJIb30BaHUEM
TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Bbubmunoreka LIOK
https://m.edsoo.ru/fd237192

Pemenue npakTuyeckux
3a/1a4 ¢ UCIOJIb30BAaHUEM

but6mmoreka [IOK

12 TEOpPEMBI KOCUHYCOB U https://m.edsoo.ru/66b247d5
TEOPEMBI CHHYCOB
Tpuronomerpuueckue

13 (hopMyITBI 1S TUTOIATN bubmmoreka [JOK
TPEYroJbHUKA, https://m.edsoo.ru/009bf17e
napajuiesorpaMma
Tpuronomerpuueckue

14 (bopMyIIBI IS TIIIOIA U bu6nuorexa [IOK
TPEYroiabHUKa, https://m.edsoo.ru/3479efa2
napajuiesorpamma
Tpuronomerpuueckue

15 (hopMyITBI 715 TUTOIATH bubmmoreka [JOK
TpEYroiabHUKa, https://m.edsoo.ru/c9e4273f
napajuiesorpaMma
Tpuronomerpuueckue

16 (dbopMyIIBI IS IO bu6nuorexa [IOK
TPEYroiabHUKa, https://m.edsoo.ru/35e8ab1f
napajuiesorpamma

bubmunoreka LIOK
17 ®opmyra Lepora https://m.edsoo.ru/ad8e9d59
18 ®opwmyia ['epona bubsmorexa [JOK

https://m.edsoo.ru/8fb80467



https://m.edsoo.ru/fd237192
https://m.edsoo.ru/66b247d5
https://m.edsoo.ru/009bf17e
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but6mmoreka [IOK

19 ®opmyxa ['epora https://m.eds00.ru/03b9324c¢
dopMya miIomaau
20 anf };IOFO Al bu6mmoreka [IOK
yK.. https://m.edsoo0.ru/e20462b0
YeThIPEXYTOJbHUKA
dopMmyna mionmaau
71 BHrII) };IOFO s bu6mmoreka [IOK
-~ https://m.edsoo.ru/1b3f8284
YeTHIPEXYTrOMbHUKA
KonTponbnas pabora no
22 TEME I:PGLHGHI/II; bubmorexa LOK
" https://m.edsoo.ru/71316455
TPEYTOJIHLHUKOB
Xo 0J100HBIC
23 T epﬂzlnlzl?mfn BHI)I bubmorexa LIOK
peyr https://m.edsoo.ru/deeSbl1d
OKPYKHOCTH
4 Teopema o npounsBeneHUN Bu6muotexa [JOK
OTPE3KOB XOPA https://m.eds00.ru/9a6b9583
)5 Teopema o npounsBeneHUN Bu6muotexa [IOK
OTPE3KOB XOPA https://m.edso0.ru/3280910d
Teopemsl 0 pon3BeneHUN Bu6muotexa [JOK
26
OTPE3KOB CEKYLLIHNX https://m.edsoo.ru/7c74ebdb
Teopemsl 0 pon3BeneHNN Bu6muotexa [JOK
27
OTPE3KOB CEKYILINX https://m.edsoo.ru/ccdb3092
)3 Teopema o xBaapare bubmmoreka [JOK
KacaTeJIbHOU https://m.edsoo.ru/3cde33ca
79 Teopema o xBaapare bubmmoreka [JOK
KacaTeJIbHOU https://m.edsoo.ru/d6df6c82
bu6mmoreka [IOK
30 Teopemer Heer i Menernas https://m.edsoo.ru/f2218dfa
31 Teopembl UeBsl 1 MeHnenas bubmmoreka [JOK
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https://m.edsoo.ru/a463c1bc

bubmunoreka LIOK
32 Teopemsi Heer n Menenas https://m.edsoo.ru/el1a81aa9
but6mmoreka [IOK
33 HowsTre 0 romoTeTHH https://m.edsoo.ru/14¢624fd
Kontponbras padota mo
34 TeMe I'?Ho 061/12 bubmorexa HOK
g " https://m.edsoo.ru/15177855
TPEYrOJIbHUKOB
VYpaBHeHue npsmoit Ha
IUIOCKOCTU. YTJIOBOM
35 KoshhHIEHT I bubmoreka [IOK
H N https://m.edsoo.ru/2dcfad6b
CBOOOIHBIN WIEH, X
F€OMETPUUYECKUN CMBICIT
VYpaBHeHue npsmoit Ha
IJTIOCKOCTH. YTJIOBOU
36 KodhhHIEHT i bubmuoreka [JOK
H N https://m.edsoo.ru/fadfb1b3
CBOOOIHBIN YJIEH, UX
F€OMETPUUYECKUN CMBICIT
[TapamiensHOCTD U
37 MEePIEHIUKYISIPHOCTD bubmmoreka [JOK
MPSIMBIX (Yepe3 yriioBOM https://m.eds00.ru/6d686658
KO3 PHULIHIEHT)
38 YpaBHEHHE OKPYKHOCTH bubmorexa [IOK
p Py https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceyeHuii
39 OK HHOCTGI‘/'I I/IIr)I SIMBIX B bubmorexa [JOK
Py p https://m.edsoo.ru/36de713a
KOOpJAMHATAX
40 Haxoxnenne nepeceyeHuii bu6nuoreka [IOK

OKPY>KHOCTEH U MPSAMBIX B

https://m.edsoo.ru/5777b234
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KOOpJAMHATaxX

@opMya pacCTOSHUS OT

but6mmoreka [IOK

41
TOYKH 10 MPSIMOM https://m.edsoo.ru/5ffdeecd
[nomanw
napasienorpaMmma B
42 KOE I/IHaTaI))( MoHsTHE 00 bubmorexa [IOK
P2 > https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOMN
TTOIIATU
IIpumeHeHne metTona
43 KOOpJUHAT B IPAaKTUYECKU- Bu6muotexa [JOK
OPHUEHTUPOBAHHBIX https://m.edsoo.ru/7b10a3as
FEOMETPUYECKUX 3a/1auax
44 KonTponbnas pabora no bubmmoreka [JOK
teme "Metoa koopauHaTt" https://m.edsoo.ru/b1271082
but6mmoreka [IOK
45 Bexkro a TJI0CKOC
KCTOPPI Ha TLToCKOCTH https://m.edsoo.ru/bd9a630e
CroxeHue ¥ BBIYUTAaHUE
BEKTOPOB — IPaBUJIa bubmmoreka [JOK
46
TPEYrojabHUKa U https://m.edsoo.ru/193ca346
napajiesorpamMmma
CroxeHne ¥ BBIYMTaHUE
BEKTOPOB — IIpaBUJIA bu6nuorexa [IOK
47
TPEYrojabHUKa U https://m.edsoo.ru/01d8ebal
napasienorpamMmma
43 YMHOXEHUE BEeKTOpa Ha bubmmoreka [JOK
YUCIIO https://m.edsoo.ru/e540d478
but6mmoreka [IOK
49 Koo a eKTopa
DAVHATEL BEKTOP https://m.edso0.ru/2278518f
50 Cro)xeHHe ¥ BBIYUTAHUE bubmoreka [JOK
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BEKTOPOB, YMHOKEHHE
BEKTOpA Ha YUCJIO B
KOOpJAMHATAX

https://m.eds00.ru/c492667b

CroxeHue 1 BBIYNTaHHUE
BEKTOPOB, YMHOXXECHHE

bu6mmoreka [IOK

51
BEKTOpA Ha YHUCIIO B https://m.eds00.ru/2560ab87
KOOpJUHaTax
57 IIpuMeHeHnEe BEKTOPOB B bu6nuorexa [IOK
(busuKe, IEHTP Macc https://m.edsoo.ru/1cfb8928
[TonsTue o 6a3uce (Ha
53 TIJIOCKOCTH) PaSJ'IOfKeHI/ISI bubmorexa [JOK
) https://m.edso0.ru/757b9b30
BEKTOPOB T10 06a3ucy
[TonsiTue o 6a3uce (Ha
54 TIJIOCKOCTH) PaSJ'IO}(KeHI/ISI bubmorexa [IOK
) https://m.edsoo.ru/cfe5295¢
BEKTOPOB 110 0a3ucy
[TonsiTue o 6a3uce (Ha
55 TIJIOCKOCTH) Pa3no>(KeHn;1 bubmorexa HOK
] https://m.edsoo.ru/e1a50237
BEKTOPOB 110 0a3ucy
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB, TEOMETPUUYECKUN Bu6muotexa [JOK
56
CMBICII 1 BBIPAKECHUE B https://m.edsoo.ru/afb9a2a0
JIeKapTOBBIX KOOPJMHATAX
57 JucTpruOyTUBHOCTD bubmmoreka [JOK
CKaJISIPHOTO TIPOU3BENECHHUS https://m.edsoo.ru/0bcd3387
53 CkanspHoe Mpou3BeICHNE bubmmoreka [JOK
W IPOECIUPOBAHNE https://m.edsoo.ru/0f16f5da
[IpuMeHeHne CKaIsIpHOTO
P P bubmoreka [IOK
59 IIPOU3BEACHUS BEKTOPOB

JUIA HAXOXKJICHUS UINH U

https://m.edso00.ru/9d7b1240
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yIJIOB

IIpuMeHeHne CKaJISIpHOTO
IIPOU3BENCHUS BEKTOPOB

Bbubmunoreka LIOK

60
U1 HaXOXKACHUS UINH U https://m.eds00.ru/99791584
YIJIOB
[IpumeHneHne ckamsapHoro
61 IIPOU3BEICHUS] BEKTOPOB bu6nuorexa LIOK
TSI HaXOKIEHUS JINH U https://m.edsoo.ru/894¢1248
YIJIOB
Perrenue reoMeTpruuecKux
62 3a7a4 ¢ IIOMO BII()) bubmuorexa LIOK
o m https://m.edsoo.ru/e572abc0
CKQJISIPHOTO TTPOU3BEIACHUS
Pernrenne reoMeTpruYeCKUX
63 3a7a4 ¢ IIOMO B£ bubmuorexa LIOK
A B https://m.edsoo.ru/75a5e4a7
CKaJIIPHOTO ITPOU3BECHUS
64 Kontponbnas padota mo bu6nuoreka [IOK
teme "BekTopsr” https://m.edsoo0.ru/55678a9d
IIpaBuibHBIE
65 MEI)OFO OJILHUKU Bubmzorexa LIOK
yr ’ https://m.edsoo.ru/5a4341db
BBIUHUCIIEHHUE UX DIIEMEHTOB
IlpaBunbunle
66 MII;OFO OJILHUKU Bubmzorexa LIOK
yr ’ https://m.edsoo.ru/2517463d
BBEIYMCJIEHHE UX DJIEMEHTOB
IIpaBuibHBIE
67 MIIJ)OFO OJILHUKU bubmuorexa LIOK
yr i https://m.edsoo.ru/9f7cc71d
BBEIYHMCJIEHHE UX DJIEMEHTOB
IIpaBuibHBIE
p bubmunoreka LIOK
68 MHOT'OYTI'OJIbHUKH,

BBIYUCICHUC UX DJICMCHTOB

https://m.edsoo.ru/al 6f6e98
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69 Yucno n 1 nauHa bubmunoreka LIOK
OKPYKHOCTH https://m.edsoo.ru/78b4dc48
70 Yucno T 1 nauHa Bbubmunoreka LIOK
OKPYKHOCTH https://m.edsoo.ru/825¢73¢7
71 JlniHA 1yrH OKPY>KHOCTH Bubmmorexa [IOK
T Py https://m.eds00.ru/3¢298319
72 JInvHa yru OKpy>KHOCTH bubmorexa [JOK
Ayr Py https://m.edsoo.ru/4eb62ftb
73 Panuannas mepa yrna bubmmorexa [JOK
A payr https://m.edsoo.ru/d3b68dca
but6mmoreka [IOK
74 Pauansas uepa yria https://m.eds00.ru/e97f0369
Tnowans kpyra u ero bu6mmoreka [IOK
5 SNICMCHTOB (CEKTOPa M https://m.edsoo.ru/b73a7f0b
CEerMeHTa)
Ilowans kpyra u ero bubmmoreka [JOK
76 SIIMEHTOB (CEKTOpa M https://m.edsoo.ru/10a2b760
CEerMeHTa)
[Tnomans Kpyra u €ro bubmmoreka LIOK
77 PACMEHTOB (CeKTOpa 1 https://m.edsoo.ru/0d98bb54
CEerMeHTa)
Beruncnenue nepuMeTpos
73 U TIomanei puryp, Bbubmunoreka LIOK
BKJIFOYAIOIIHAX 3JIEMEHTBI https://m.edso0.ru/1{673d06
Kpyra
Brruucnenne nepuMeTpoB
79 U Tioniaaei puryp, bu6nuoreka [IOK

BKJIIOYAKOIINX 3JIEMCHTHI
Kpyra

https://m.edsoo.ru/adbed171
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KonTposbhas o teme

80 "JlnrHA OKPY>KHOCTH B bubmorexa HOK
Py " https://m.edsoo.ru/0353e¢638
IJI0ILAIb KpyTa
81 LlenTpanpHas cuMMETpHUs bubmorexa HOK
p P https://m.edsoo.ru/e63 {812
22 IlenTpanbpHO- bubmuoreka [JOK
CUMMETPUYHBIC (PUTYPBHI https://m.edsoo.ru/5dbbfd1f
but6mmoreka [IOK
83 Hosopor https://m.edsoo.ru/a59548ae
Bbubmunoreka LIOK
84 Ocenast cummeTpus https://m.edsoo.ru/de5f1903
[ToBTOpenue u o0o0IIEHHE.
Pemenue 3amau,
85 WUTIOCTPH ; WX CBS3U bubmuorexa LIOK
PHPYIOI https://m.edsoo.ru/46bce128
MEXy Pa3InIHBIMHU
TeMaMH Kypca
Durypsel, CHMMETPUYHBIE
86 OTHOyCI:/IT,eJIBHO HGEOTO o Bubmorexa OK
p https://m.edso00.ru/a6b0094b
ocu
. bubmuoreka [JOK
87 | Tapamnenbuerid nepenoc https://m.eds00.ru/3b681983
23 IlonsiTHe ABMKEHUS U €TO bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/4bda89¢ea
but6mmoreka [IOK
89 Papenctso puryp https://m.edsoo.ru/aba7d464
IIposiBieHNsI CHMMETPUH B
90 npn oJie, JKUBOIIMCH ’ bubmuorexa LIOK
PHPOAE, ’ https://m.edsoo.ru/92b823fd
CKYJIBITYpE, apXUTEKTYype
91 KoMmo3unum aBrxeHuin but6mmoreka [IOK
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(mpocTeie TpuMepHI)

https://m.edsoo.ru/2a4a2bag

92

[ToBTOpenue u o0oOIIEHHE.

Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3In4HbIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/efefea93

93

[ToBTOpenue u o0o0IIEHHE.

Pemenue 3amauy,
WLTIOCTPUPYIOIINX CBA3U
MEXKY pa3InYHbIMU
TeMaMu Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/c58e409¢

94

[ToBTOpeHue 1 0600IIEHNE.

Pemenue 3amauy,
WUTIOCTPUPYIOIIUX CBA3U
MEXKY Pa3IMYHbIMHU
TeMaMu Kypca

bubmuoreka [IOK
https://m.edsoo.ru/54d14267

95

[ToBTOpeHME M 000OIICHNE.

Pemenne 3amau,
HILTIOCTPUPYIOLINUX CBA3U
MEXIY pa3InYHbIMU
TeMaMH Kypca

Bbubmunoreka LIOK
https://m.edsoo.ru/a78455¢c5

96

[ToBTOpenue u o0o0IIEHHE.

Pemenne 3amauq,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3In4HbIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/2e7695¢cf

97

[ToBTOpenue u o0o0IIEHHE.

Pemenue 3amauy,
WLTIOCTPUPYIOIINX CBA3U
MEXKY pa3In4YHbIMU

bubmunoreka LIOK
https://m.edsoo.ru/6383d98a
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TeMaMu Kypca

Pemenne 3amau,

98 WLTIOCTPUPYIOIINX CBA3U
MEXIY pa3In4HbIMU
TeMaMH Kypca

[ToBTOpenue u o0oOIIEHHE.

bu6mmoreka [IOK
https://m.eds00.ru/89¢5365f

Pemenue 3amauy,

99 WLTIOCTPUPYIOIINX CBA3U
MEXy pa3InYHbIMU
TeMaMH Kypca

[ToBTOpenue u o0o0IIEHHE.

bu6mmoreka [IOK
https://m.edsoo.ru/0Odcedafl

Pemenune 3amauq,

100 UJUTFOCTPUPYIOLUX CBSA3H
MEXIY pPa3IndHbIMU
TeMaMH Kypca

[ToBTOpeHue 1 0600IIEHNE.

Bbubmunoreka LIOK
https://m.edsoo.ru/27b735e9

HrtoroBas KoHTpoOJIbHAS

101 paborta

bubmuoreka [JOK
https://m.edsoo.ru/073bcf5d

Pemenne 3amauq,

102 UJUTFOCTPUPYIOLUX CBSA3H
MEXY pa3IndHbIMU
TeMaMH Kypca

[ToBTOpeHue 1 0600IICHNE.

bubmunoreka LIOK
https://m.edsoo.ru/1852817¢

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

1. Mep3nsak A.I'., Tomonckuit B.b., Sxup M.C.I'eomerpus. 8 xmacc: yueOHMK mJs
o0meobpazoBarenbHbIX opranu3anuii. M.: Berrana - ['pad, 2019.

2. Mepsnsak A.I'., Ilomonckuit B.b., Axup M.C. T'eomerpus. 9xmacc: ydeOHUK IS
obmeo0Opa3oBaTenbHbIX opranu3anuii. M.: Benrana - I'pad, 2019.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Aranacsan JI.C. I'eomerpus. JlomomHuTeNbHBIE THaBbl K y4eOHUKY 8 Kiacca: YdeOHOe
nocobue A yJaluxcs IIKOJI U KIAcCOB C YINIyOJEHHBIM M3YyYEHHEM MaTeMaTHKH. — M.:
Bura-IIpecc, 2010.

2. Aranacan JI.C. Teomerpus. JlOMOJHUTENBbHBIE IMaBbl K yueOHMKY 9 Kimacca: YueGHOE
nocodue Al ydauuxcs MIKOJ U KJIACCOB C YINIyOJIEHHBIM M3y4E€HHEM MaTeMaTUKu. — M.:

Bura-IIpecc, 2010.

3. Mep3nsk A.I'., Tlomonckmit B.b., Sxup M.C.I'eomerpus. 8 xkmacc: y4eOHHK JIs
obmeo0Opa3oBaTenbHBIX opranu3anuid. M.: Benrana - I'pad, 2019.

4. Mep3nak A.I'., Tomonckmii B.b., Sxup M.C. T'eomerpus. 9xmnacc: ydeOHHMK MaJs
o0meobpazoBarenbHbIX opranu3anuii. M.: Berrana - ['pad, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Poccuiickas snektponHas mkona https://resh.edu.ru/
2. Iudposoii oOpa3oBaTenbHbI KOHTEHT https://educont.ru/
3. Undoypox https://school.infourok.ru/
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