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INOACHUTEJIBHAS 3AIINCKA

['eoMeTpusi KaKk OIWH W3 OCHOBHBIX PAa3/CJIOB IIIKOJBHOW MAaTEMAaTHKH,
UMEIOIINUNA CBOEH IeIbI0 00€CTIeUnTh U3YyYEHUE CBOMCTB M pa3zMepoB (uryp, ux
OTHOLIEHUM ¥  B3aMMHOE pACIOJIOKEHUE, ONHUPAETC Ha  JIOTUYECKYIO,
JI0Ka3aTeIbHYI0 JUHUI0. [IeHHOCTh M3yueHUs TeOMEeTpUHM Ha ypOBHE OCHOBHOTO
oOuiero o0pa3zoBaHus 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIUKUCA YUYUTCS TPOBOAUTD
JIOKa3aTeIbHbIE PACCYKJACHUS, CTPOUTH JTOTUUECKHUE YMO3AKIIIOUEHUs, JOKA3hIBATh
UCTUHHBIC YTBEPKICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TPOBOJHTH
paccyXJAeHusT «OT TPOTHUBHOTO», OTJIWYaTh CBOMCTBA OT  TMPU3HAKOB,
dbopmynurpoBaTh oOpaTHbIe yTBepKaeHUA. Oco00e 3HaueHUE ToKa3aTeIbHas JIMHUS
UMeeT JJi YrayOJaEHHOT 0 U3YYeHUS] MAaTEMATUKH.

Lenbto n3ydeHus: TEOMETPUH SIBJISIETCS UCHOJIb30BaHUE €€ KaK MHCTPYMEHTA
MIPY PEIICHUH KaK MaTEMaTHUYECKHUX, TaK ¥ TPAKTUIECKUX 3a/1a4, BCTPEUAIOIIUXCS B
peasibHOM  >ku3HM.  OOyyaromuiicss  JOHKEH  HAYYUTbCS  ONpPENEeNsiTh
r€OMETPUIECKYIO (DUTYpYy, OIKUCHIBATH CJIOBAMH YEPTEX WIM PHUCYHOK, HaWTH
IWIONIab  3€MEJIBHOTO  y4acTKa, pacCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
ONITOBOJIOKOHHOTO Kabeyis win TpebyeMble pa3Mephl rapaxa i aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAs, BHIYHCIWTEIbHAS JIMHHUS B U3YYCHUH TCOMETPHH.
[Ipu pemeHuu 3ama4 MPaKTUYECKOTO XapakTepa OOYJaroNIUiiCsS YUUTCS CTPOUTH
MaTEeMaTHYECKUE MOJICTM  PEATbHBIX O KM3HEHHBIX CHUTYallMid, TPOBOJHTH
BBIUKCIICHUS U OIICHUBATh aJI€KBATHOCTh MOJIYUEHHOT'O pe3ybTaTa.

Oco0eHHOCTh Y4eOHOT0 Kypca yriyOa€HHOTO U3y4eHUs TEOMETPUU COCTOUT B
TOM, YTO OOYyYaromuecs He MPOCTO 3HAKOMSATCS C ONPEACICHHBIMU MOHATUSIMH, a
YBEPEHHO OBIajeBaloT uMU. CyIlecTBYIONMIUE TEMbl MPOrpaMMbl 6a30BOr0 Kypca
TEOMETPHUH U3Y4aroTCsl Ha OoJiee riIy0OKOM ypOBHE, a 00ydaroIuecs mpuoopeTaroT
YMEHHS, TMOMOTAIONMEe WM YBEPEHHO NPHUMEHSTh CBOM 3HAHUS HE TOJIHKO B
MaTeMaTuKe, HO U B CMEXHBIX IIPEIMETax, MPexke Bcero puznke U nHHOpMaTUKe,
a Tak)Ke IMO0JIb30BAThCS MOJYYCHHBIMU 3HAHUSMH TPU PEHICHUH MNPAKTHYECKUX
3ajay.

CornacHo yueOHOMY TuIaHy B 7—9 Kjaccax u3ydaercs yriyOJIEHHBIA yueOHBIH
Kypc «l'eomeTpusi», KOTOPBIA BKJIIOYACT CJACAYIOIMIME OCHOBHBIC pa3/Ieibl
comepkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKPYKHOCTBHY,
«UYetbipéxyronpHukmn», «llomoduey, «meMeHThl TpUroHOMETpun», «ILmomanny, a
Takxke «Metoa koopauHaT», «BekTopsl», «IIpeobpa3oBaHus MIOCKOCTHY.

Ha uzyuenue yueoHoro kypca «I'eomerpus» orBogautcs 306 yacos: B 7 Kacce
— 102 gaca (3 yaca B Hezenmto), B 8 kiacce — 102 gaca (3 yaca B Heenmo), B 9 kiacce
— 102 yaca (3 yaca B HeZIeIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Hauvana reomerpuu

Hcropuss BO3HUKHOBEHHS M pa3BUTUA reomMeTpud. HavanbHble NOHATHA
reoMeTpuu. Touka, npsmMas, OTpe3oK, Jyd. [loHsaTne o0 akcuome, Teopeme,
JIOKa3aTeNbCTBE, ONPEACICHUN.

B3anmHOe pacnonoxeHne ToueK Ha npsamou. M3mepeHue MIMHBI OTpE3Ka,
PAcCTOSTHUE MEXKAY TOUKAMH.

ITonymockocts u yroa. Bunel yrnoB. M3mepeHue BEIMYMH  YIVIOB.
BeprukanbHbie U cMexHbIe Yriibl. [[apauienpHble U EpHIEHAUKYIISIPHBIEC MIPSIMBIE.
Paccrosinue ot Touku 10 nipssmoit. buccekrpuca yria.

Jlomanas. Bunpl nomansix. JInuHa nomanoi. MHoroyronbHuku. Ilepumerp
MHOTOYTOJIbHHUKA. I [OHATHE O BBIYKJIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble TpPEACTaBICHUA O pPAaBEHCTBE (QUIYp, HMX PaCIHOJIOKEHUH,
CUMMETPUH.

[Ipocreiimme noctpoeHus. MTHCTpyMEHTBI 111 U3MEPEHUN U TTIOCTPOCHU .

TpeyroabHuku

Buael TpeyroibHHMKOB: OCTPOYIOJIBHBIE, INPSAMOYIOJIBHBIE, TYIOYIOJIBHBIE,
paBHOOEApEHHBbIE, paBHOCTOpOHHME. Menuana, OucceKTpuca U  BBICOTA
TPEYrOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. llepBbli M BTOpOM NPU3HAKU PABEHCTBA
TPEYrojJbHUKOB. PaBHOOEIpEHHbIE TpPEyTroJNbHUKA M HX cBoMcTBa. [lpusHak
paBHOOEIPEHHOrO TPeYrojabHUKA. TpeTHii mpu3HaKk paBEHCTBA TPEYTrOJbHUKOB.

CooTHOLIEHUST MEXAYy CTOPOHAMHU W yIjamMu TpeyrojpHuka. HepaBeHCTBO
TpeyronbHuKa. HepaBeHCTBO O JIMHE TOMAaHOM.

Cummerpuunble purypbl. OCHOBHbBIE CBOMCTBA OCEBON cuMMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPYXKAOLIEM MUPE.

IMapajanensHbie npsiMbie. CyMMa yIrj10B MHOIOyT OJIbHUKA

[TapannenbHOCTh MPSMBIX, ICTOPUYECKHE CBEIAECHUS O IOCTyJ1aTe EBKIuaa u o
poinu JIo6aueBCKOro B OTKPBITUN HEEBKIMAOBOM reoMeTpuu. CBOMCTBA U MPU3HAKU
napajuiesibHbIX  OpsiMbelX. CyMmma  yrjloB  TpeyroJbHuUKAa. BHemHwne — yriel
TpeyroinbHuka. CymMmMa BHYTPEHHHMX YIJIOB MHOTOYTOJIbHUKA W CyMMa BHELIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.

IIpsimoyroJibHbIE TPEYr 0JIbHUKH

IIpu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYroJIbHUKOB. l[leprnieHaukynsap u
HakJIOHHas. CBOMCTBO MEIHMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHON K
rurnorenyse. [IpAMoyronbHbIl TPEYTOJIBHUK C YoM B 30°.

OxpyxHOCTH



[IoHATHSA OKPYXKHOCTH M Kpyra. DJIEMEHTbl OKPY>KHOCTH W Kpyra: LEHTP,
paguyc, 1uaMerp, Xopaa, X CBOMCTBA. B3auMHOE pacIioioKeHUE OKPYKHOCTH U
npsamon. KacarenbHas u cexymas K OKpy:KHOCTH. OKpyKHOCTb, BIINCAHHAS B YT OJI.
IIpocreiiime noCTPOCHU € ITOMOILBIO LIUPKYJISA U IMHEHUKU.

I'eomeTpuyeckue Mmecrta To4eK

IlonsATHE O reoMeTpuYEecKOM MecTe To4eK. [IpuMepbl reoMeTpu4ecKkux MecT
TOYEK Ha IJIOCKOCTHU. buccekTpuca yriia u cepeilMHHBIN NEPIEHIUKYISP K OTPE3KY
KaK TeoMeTpuueckne Mecra Touek. OnucaHHash OKpPYKHOCTb TPEYrOJbHUKA, €€
LEeHTp. MeToa reoMeTpuyecKux MECT TOUEK IIPU PEIICHUHU T€OMETPUYECKHUX 3a7ad.

IIocTpoeHusi ¢ MOMOIIBLIO HMPKYJISI M TMHEHKH

Ucropuueckue cBeneHus. OOOCHOBaHUS MPOCTEHIINX IMOCTPOCHHM, 3Tarbl
3a/1a4M HAa OCTPOECHUS, PELICHUE 33/1a4 HA IIOCTPOCHUE LUPKYJIEM U JIMHENKOU.

8 KVIACC

YeTbIpéxyroabHUKH

[TapannenorpamMM, ero mnpu3Haku U cBoiicTBa. [IpsmMoyroiabHUK, poMmo,
KBaJIpaT, UX NpHU3HAKKM M cBoiWcTBa. Tpanernus. PaBHOOenpeHHas Tpanemnus, eé
cBoucTBa U npu3Haku. [IpssmoyronsHas tpanenns. CpeqHsis JIMHUS TPaleLUn.

Cpenssst MMHUS TPEYrojbHUKA. MeEToj yIBOEHUS MEIUaHbl TPEYTOJIbHUKA.
Teopema o0 nepeceyeHn MEAUAH TPEYTOJIbHUKA.

Teopema ®aneca, Teopema O IPONOPLUUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 111 NpOM3BOJIBHOTO YETHIPEXYTObHUKA.

LleHTpalibHO-CUMMETPUYHbIE (PUTYPBHI.

ITonodue

[TogoOue TpeyroabHUkKoB, kKoddduiment mogodus. Ilpusnaku mogoOuUs
TpeyroJpHUKOB. IIpuMeHeHne mnoaoOHMsT 0OpH PEHIEHUH TE€OMETPUUYECKHX U
PaKTUYECKUX 3a]1a4.

ILnomaan

[Toastue o momaau. CBoHCTBAa IIOMAEH TEOMETPUYECKUX (UTYP.
[Ipocreiitue GopmMyIibl JuIsl IIIOMAAN TPEYTOJIbHUKA, MapajuieiorpaMma, poMoa u
tpanenuu. [Inomanu nonoO6HeIX Guryp. OTHOIIEHUE TIIOIA/Ied TPEYTr OJLHUKOB.

Teopema Iugaropa

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
IIPaKTUYECKUX 3a]1a4.

JIeMEeHTbl TPUT OHOM ETPHH

CHHyC, KOCHMHYC, TaHT€HC M KOTAHTE€HC OCTPOro yrilia NIpsSMOYrOJIBHOTO
TpeyroipbHuka. TpuroHomerpuueckue ¢GyHkumu yrioB B 30°, 45° u  60°.
[IponnopuroHanbHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYTOJIbHUKH, CBA3AHHbIE ¢ OKPY/KHOCTHIO



BnyicanHsble ¥ LIEHTpaIbHBIE YIJIbI, YTOJI MEXAY KacaTeIbHOU U XOPIOH. YTIIbI
MEXAY XOpAaMHM U CEKyIlMMH. DBrucaHHbIE W ONHMCAHHBIE OKPYXHOCTH
TPEYroJibHUKAa W YeThIPEXYronbHUKUA. CBONCTBA W MPU3HAKA BIMCAHHOTO
YeTBIpEXYTOJbHUKA. B3aumHOe pacnosiokeHue IByX OKpyxkHocteil. Kacanue
oKkpyxHocTeid. O0uue KacaTelnbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemenue TpeyrojibHUKOB

Cunyc, xocuHyc, TaHreHc yrioB or 0° pgo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKJIECTBO. @opmynsl  npuBeneHus.  Pemienwue
TPEYrONbHUKOB. TeopeMa KOCHHYCOB M TEOpEMA CUHYCOB. Penienne npakTuaeckux
3a]1a4 ¢ UCMOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB. Perienue 3agau
F€OMETPUYECKON ONTHKH.

Tpuronomerpuyeckue dbopmynbl IS IJIOIIAM  TPEYroJIbHUKA,
napauienorpamma, pombOa, tpaneruu. dopmyna ['epona. Dopmyna miomagu
BBIIYKJIOT'O YETBIPEXYTOJIbHUKA.

IHogo0ue TpeyroibHUKOB

Xopbl 1 NOJOOHBIE TPEYTOJILHUKU B OKPYKHOCTH. TeopeMa 0 Ipou3BeICHUH
OTPE3KOB XOPJ, TEOPEMBI O TPOU3BEAECHNN OTPE3KOB CEKYIINX, TEOPEMaA O KBaJIpaTe
KacaTeabHOU. [[puMeHeHne Npy pelIeHnr reOMETPUYECKUX 3aaad. Teopembl UeBbl
u Menenas. [lonsatue o romoreTuu.

Merton KoopaAMHAT

VYpaBHeHuEe NpsMOM Ha TJIOCKOCTU. YTIOBOM KO3(P(UUHMEHT U CBOOOIHBIM
YIEH, WX TIeOMETpUYEcKHil cMmbica. [lapaiienbHOCTP M NEPHEHIHUKYISIPHOCTD
pSAMBIX (depe3 yriioBoi K03 OUITUEHT).

YpaBHEeHHE OKpYKHOCTH. HaxoK1eHHE ITepecedeHnil OKPYKHOCTEN U IPSIMBIX
B KoopauHatax. @opMyna paccTOSHUA OT TOYKH n0 npsaMon. [Inomane
napajjiesiorpaMMa B KOOPJIMHATaX, MOHSATHE 00 OPUEHTHPOBAHHOM TJIOLIA/IH.
[IpumeHeHne MeToja KOOPIUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX IT'€OMETPUUECKUX
3a/1adax.

BekTopsl

BekTopel Ha miockocTd. Cl0KEHHME M BBIYWTAHHE BEKTOPOB — IPaBHIIA
TPEYroJIbHUKA U MapajulesiorpaMma. Y MHOKEHUE BEKTOpa Ha yncio. KoopauHaTel
BekTopa. ClIo)KeHHE W BBIUUTAHHE BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YHCIIO B
KoopauHatax. [IpumeHeHne BeKTOpoB B (pU3UKE, LIEHTP MacC.

[lonsatne o 6asuce (Ha IJIOCKOCTU). PasnoxeHuss BEKTOpOB IO Oaswucy.
CkansipHOe TPOM3BENCHHE BEKTOPOB, F'€OMETPUYECKHI CMBICI W BBIPAKEHUE B
JEKapTOBBIX KOOpAMHATax. JIUCTpUOYTUBHOCTh CKaJSIPHOTO IPOU3BEACHUSI.
CkansipHoe MNpou3BelCHHE U IpoeuupoBaHue. IIpuMeHeHHE CKaISIpHOTO



IPOU3BEICHUS BEKTOPOB ISl HAXOXIEHUS [JJIUMH W YrjaoB. Pemenue
FEOMETPUUECKHUX 3a1a4 C ITIOMOILBIO CKAJSIPHOTO IIPOU3BEICHMUS.

JlJINHA OKPY/KHOCTH M INIOIIAAb KPYra

IIpaBuibHBIE MHOTOYI'OJIBHUKH. [[TMHa OKpyKHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCICHUE [JIMH AYr OKpyxkHocTteu. I[lmomanb kpyra, cekropa,
cermeHnTa. Mctopuueckue cBeieHHust 00 U3MEPEHUHU JJIMHBI OKPY>KHOCTH U TIOLIAAH
Kpyra.

JIBHKEHMS JIOCKOCTH

[enTpansnas cummerpusi. LlenTpansHo-cumMmerpudHbie ¢Gurypsl. [ToBopoT.
OceBass cummerpus. PuUryppl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapannenbHbIN EPEHOC.

[lonsatue nBwxeHus u ero cBoiicTBa. PaBenctBo ¢uryp. IlposBrenus
CUMMETPUM B TMPUPOJE, KUBOIIKUCH, CKYJIBITYpe, apxuTekrype. Kommnosuuun
JBUKEHUH (pocTeiimue npuMepsl). [I[puMeHeHre B reOMEeTpUYECKHX 3aadax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE PpPe3yJIbTATBI OCBOCHMS MPOTrpaMMbl IO MaTEMaTHUKE
XapaKTEPU3YIOTCS B YACTH:

1) maTpMOTHYECKOr0 BOCIIUTAHHUSA:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MAaTeMaTUKH, LEHHOCTHBIM OTHOLUEHHEM K  JOCTHKEHMSIM  POCCHUCKHX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax U MPUKIAAHBIX cepax;

2) rpamaaHCKOr0 M 1yXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA

TOTOBHOCTBIO K BBINOJHEHNIO 00S3aHHOCTEN rpakJaHUHA U peau3alluu ero
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3UYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp IPakJIaHCKOTro o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-ITUYECKUX MPUHIUIIOB B IEATEIILHOCTA YYEHOTO;

3) TPYA0BOr0 BOCIIMTAHMS

YCTAaHOBKOW Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTeMaTU4YECKOM HAIpPABIEHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEMaTHUYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEHW >KM3HM MJIsl YCIEIHON mpodeccuoHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAUBUAYAIBLHON TPAaeKTOpUN 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPUSATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PELICHUM, PACCYKICHHUI, YMEHUIO BUJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHoCTeil HAYYHOr 0 MO3HAHUSA:

OpUEHTALlMEN B JICATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOuiecTBa, MOHUMAHUEM MAaTEMAaTUYECKONM HayKd Kak c@epbl 4YeroBEYECKOM
NEATEIIbHOCTH, JTAloB €€ pa3BUTHs M 3HAYMMOCTH I PAa3BUTHs LMBWIN3ALMU,
OBJIAJICHUEM SI3BIKOM MATEMATHKHA M MAaTEMATHUYECKOM KYJIbTYPOH KaK CPEICTBOM
IIO3HAHMS MUPA, OBJIAICHUEM HAaBBIKAMHU MCCIIEOBATEILCKOMN AEATEIbHOCTH;

6) ¢pusuyeckoro BocnuTaHusA, GopMUpPOBAHMSA KYJAbTYPbl 310POBbS U
IMOIMOHAJIBHOI0 OJ1arONmoJIy4us:



TOTOBHOCTBIO IPUMEHSTh MaTEMaTHYECKHUE 3HAHUS B HHTEpEcax CBOETO
3I0POBBSI, BEICHHUS  3JI0POBOrO  oOpa3a  KU3HM  (30pOBOE  IHTaHUE,
cOQTAaHCUPOBAHHBIN PEXUM 3aHATAA U OTAbIXa, peryisipHas ¢usndeckas
aKTHUBHOCTB ), CQOPMHUPOBAHHOCTHIO HaBbIKA pehICKCUM, TTPU3HAHUEM CBOETO MpaBa
Ha OIMMOKY M TaKOTO e MpaBa JIPyroro 4ejoBeKa;

7) 3K0JIOrM4€eCKOro BOCIIUTAHUSA :

OpHEHTAaIMEH Ha MPUMEHEHNE MaTeMaTHIECKUX 3HAHUM VIS pEIICHUS 3a71a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH CpeJibl, TUIAHUPOBAHUS MMOCTYIKOB U OLICHKU
WX BO3MOXKHBIX TTOCJICJICTBUHN JIJISi OKPYKAIOIICH Cpelibl, 0CO3HAHUEM TII00ATBHOTO
XapakTepa IKOJIOTUUECKUX MPOOJIEM U MyTel UX pelIeHuUs;

8) aganTauuu K M3MEHAWINUMCH YCJIOBUAAM COLUMAIBLHOM M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEOMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTU YePe3 MPAKTUUECKYIO NESITEIbHOCTh, B TOM YHUCIIE
YMEHUE YUHUThCA Yy APYrUX JIOAeH, mpuoOpeTrarb B COBMECTHOM JI€SITCIBHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITETCHIIMH U3 OIIBITA APYTHUX;

HEOOXOJIMMOCTBI0 B (DOPMHPOBAHMU HOBBIX 3HAHUU, (POPMYIUPOBATH WJIEH,
MOHSTHS, TUIIOTE3bI 00 00BEKTaxX W SABJICHUAX, B TOM YHCIIC PaHEE HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH, TIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYI0  CHUTYallMO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIllMI0 KaK BBI30B, TPEOYIONUN KOHTPMED, KOPPEKTHPOBATh
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H
nocneACTBUA, GOPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbrare ocBOCHHs MpOrpamMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopazoBanus y o0y4daromierocst Oyayr cpopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHUEM YHHUBEPCATLHBIMU
NO3HABATCILHBIMA ~ JICHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMH
JEHCTBUSMH M YHUBEPCATBHBIMH PETYISITUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEPCAIbHbIC YUeOHbIe [1eiiCc TBUS
ba3oBble JJoruueckue 1eMCTBUA:

BBISIBJIIT U XapaKTEPU30BaTh CYIIECCTBCHHBIE IPU3HAKH MAaTEMATHYECKUX
OOBEKTOB, TMOHSTUN, OTHOIICHUM MEXAYy TMOHATUSIMHU, (OPMYJIUPOBATH
onpeie/IeHUs TIOHATUIM, YCTaHABIMBATh CYIISCTBEHHBIN MPHU3HAK KacCU(HUKAIINH,
OCHOBAHUS JJ1s1 000OIIEHUS U CPAaBHEHM S, KpUTEPUU MTPOBOIMMOTO aHAJIN3A,



BOCIPUHUMATh,  (QOpMyaMpoBaTh W  MNpeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOJIOJICHUAX U YTBEPXKICHUSX, MpeasiaraTh KpPUTEPUHU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JieJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKIJIFOUEHHUM 110 aHAJIOTUH;

pa3doupaTh JOKAa3aTesbCTBA MATEMATHMUYECKUX YTBEPXKICHUU (IpsIMble U OT
OPOTUBHOI0), MPOBOJHUTH CaMOCTOATENIBHO JI0KA3aTEIbCTBA MaTEMaTHYECKUX
(dbakToB, BBICTpPaWBATh APryMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MaTeMaTHMYeCKOW HMHAYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyKIeHus;

BBIOMpaTh CMOCOO perieHuss ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BapHUaHTOB PEIICHUS, BRIOWPATh HanOOoIee MOIXOSAIINMN ¢ YIETOM CaMOCTOSITENTEHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bCcKue A1eiCTBHA:

UCIIOJIb30BaTh BOIIPOCHI KaK HCCIIECAOBATENbCKUNA HHCTPYMEHT I1O3HAHMS,
(GopmMynupoBaTh  BOIPOCH,  (UKCHUPYIOIIUME  [POTUBOpEYUE,  IMPOOJIEMY,
CaMOCTOSITEJIbHO YCTAaHABIMBATh HCKOMOE U JIaHHOE, (OPMHUPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HUIINIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSATEILHO COCTaBICHHOMY IUIaHY SKCIEPUMEHT,
UCCIIE/IOBAHNUE IO YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OObeKTa,
3aBUCHMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEIbHO (OPMYIHMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
OPOBEAEHHOTO  HAONIONEHHUSA,  HCCIAENOBaHUS, OKCIEPHUMEHTa,  OLEHUBATH
JIOCTOBEPHOCTD MOJYyYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000IICHUI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE IMIpOLlEcCca, a TaKKE BbIABUIATh
MIPEATON0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBIATh HEJAOCTATOYHOCTh ©  HM30BITOYHOCTH HWH(OpPMAINH, JaHHBIX,
HEOOXOJUMBIX JIJIsl peLICHUS 3a/1a4u;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(OpMAIUIO pa3IMYHbIX BUIOB U (OPM IPEICTABICHUS;

BbIOMpaTh (opmy mpeAcTaBieHHS HWHGOPMAMM U WUIIOCTPUPOBATH
pelaeMble 3aJJa4yi CXeMaMu, IuarpaMmMaMuy, HTHOW rpapuKoi U uX KOMOMHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(MOPMAIIMHM TIO0 KPUTEPHUSM, MPEAJIONKEHHBIM HIIN
c(hOpMYIMPOBAHHBIM CaAMOCTOSATENIBHO.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:



BOCIPUHUMATH U (POPMYIIMPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSIMU U
LEJIIMUA OOLIEHMUS], ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCbMEHHBIX TEKCTaX, JaBaThb IMOSICHEHUS 10 XOJy pEUIeHUs 3aJlayu,
KOMMEHTHPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B XOZ€ OOCYXKIEHUsl 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelnraeMoil 3a1adu, BbICKa3bIBaThb WJEH, HAILIEJICHHbIE Ha IIOUCK
PELICHUS], CONOCTABIIATh CBOM CYXKACHHS C CYXICHUSMH JPYTHX YYaCTHHUKOB
auanora, oOHapyKMBaTh pa3iMuMe U CXOACTBO MO3UIMH, B KOPPEKTHOU (dopme
(GopMyIupOBaTH Pa3HOIIIACHS, CBOU BO3PAKEHUS;

MPEICTABIIATh PE3yJbTaThl PEIICHUS 33Ja4M, SKCIIEPUMEHTA, UCCIEAOBaHUS,
MPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (POpMAT BBICTYIICHUS C Y4ETOM 3aaady
MPE3eHTAllU U 0COOEHHOCTEN ayIuTOPHH;

MOHUMATh W MCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHAUBHUAYaTbHOU
paboThl TMpU pelIeHWH Y4YeOHBIX MaTeMaTHMYeCKUX 3ajady, MPUHUMATh IeNb
COBMECTHOU JESATEIbHOCTH, IUIAHMPOBATH OPraHU3alldi0 COBMECTHOH paboThI,
pacnpenensaTe BUAbl padOT, JOroBApUBATHCS, OOCYXIaTh MPOLECC U PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0O0CYyXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE); BHIIOJIHATH CBOIO 4acTh paOOThI U KOOPJAUHUPOBATH
CBOM JEUCTBUS C IPYTMMH YWIEHAMH KOMaH/bl, OLICHUBATh KA4ECTBO PE3yJIbTara U
KayeCcTBO CBOETO BKJIaJa B OOIIMIA pe3yJbTaT M0 KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

PeryasiTuBHbIe YHUBEpPCAJIbLHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuzaunmsi:

BBISIBJISITH MPOOJIEMBI IS PEIICHUS B KU3HEHHBIX W YYEOHBIX CUTYyalUsX,
OpUEHTHPOBATHCS B PA3IMYHBIX MOJAXO0AaX MPUHATUS PEHICHUN (MHIUBUIYAIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTABJISITH ILJIaH, aITOPUTM pEIIeHUs 3ajadd (W €ro
94acTh), BBIOMPATh CMOCOO pEmeHUs C Y4ETOM MMEIONMUXCS PEeCYpCoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAThb M KOPPEKTUPOBATH BapUaHTHI
pElIeHH ¢ y4u€TOM HOBOW MH(pOPMALIUH.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yJibTara
pelieHus MaTeMaTUIeCcKou 3a/1a4u, CAMOMOTHBAITUU U pedIIeKCHU;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
HaAWJICHHBIX OINOOK, BBISIBJICHHBIX TPYAHOCTEH;



OLICHUBATh COOTBETCTBHE pPEe3yjbTaTa JESATEILHOCTH IOCTaBIECHHON LENU U
YCIIOBUSIM, OOBSACHATh MPUYHUHBI JOCTUKEHUS WM HETOCTHXKEHUS LIEIH, HAXOUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIpAXaTh SMOLMHU IPU U3yYEHUU MaTeMaTHUYEeCKUX OOBEKTOB U (DaKTOB,
JaBaTh YMOIMOHAIIbHYIO OLIEHKY pEeUICHUs 3a/1a4u.

HPEIMETHBIE PE3YJIbTATDBI

K konIty 00yuenust B 7 kjacce o0ydaromuics MOMydUT CIEAYIOIINE TPeIMETHBIE
PE3YIBTATHI:

Pacno3naBath u3yueHHbIE T€OMETpPHUECKHE (QUTYpBI, ONpPENeNiATh HX
B3aMMHOE pPAacloOKeHHe, U300pakaTb T'€OMETPUUYECKHE (PUIYpbl, BBIIOIHSITH
YEPTEXKU 10 YCIOBHIO 3a7a4u. V3MepsATh TMHENHBIE U YIJI0BBIE BEIUYUHBL. Pemars
3a/1a4M Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate NPUKUAKY U OLEHKY JIMHEWHBIX W YIVIOBBIX BEJIMYUH IPEAMETOB B
peanbHON KH3HHU, pPa3MEpoB MPHUPOAHBIX OOBEKTOB. Paznmmuarh pasmepsl 3THX
O00BEKTOB M0 MOPSAKY BETUUHUHBI.

CTpouTh 4epTEKHU K T€OMETPUIECKUM 3a1a4aM.

[lonb30BaTbCs NPU3HAKAMHM PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BATh
IPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PEIIEHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKICHHS C MCIOIb30BAHUEM I€OMETPUYECKHUX
TEOPEM.

[Tonb30BaThCsl NPU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOWCTBOM MEAUAaHBI, IPOBEAEHHON K THIIOTEHY3€ IPAMOYIOJIBHOI'O TPEYIOJIbHUKA,
B PEILIEHUU N€OMETPUUECKUX 3a1a4.

OmnpenensaTe napajuieIbHOCTh IPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT
¢ HUMU cekymas. Onpeneniars MapauieIbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PaCcCTOAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYrOM MPSIMOM.

Pemiats 3a7aun Ha KiieTyaTroi Oymare.

[IpoBOIUTE BBIYMCICHUS U HAXOJAUTh YUCIOBBIE U OYKBEHHBIE 3HAUEHHUS YIJIOB
B T€OMETPUYECKUX 337a4ax C UCIOJb30BAHUEM CYMMBI YIVIOB TPEYTrOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IIPU IEPECEUEHUU [IBYX
[IapaJUIEIbHBIX MIPSAMBIX CEKyIIeH. Pemars NpakTU4ecKue 3a1a4i Ha HaXOXKICHUE
YTJIOB.

Brnaners monsituem reomerpudeckoro mecta todek (I'MT). Omnpenensite
OMCCEKTPHUCY yrila U CepPEeAUHHBINA NMEPHEHIUKYIISIP K OTPE3KY KaK FeOMEeTpUYECKUe
MmecTa Touek. [lomp30BaTbest MOHATHEM reoMeTpudeckoro Mmecta Touek (I'MT) npu
JOKa3aTeIbCTBE FTEOMETPUUYECKUX YTBEPKIACHUN U P PELICHUH 3a1a4.



QopMyIUpPOBaTh OIPEACICHUSA OKPYKHOCTU MU Kpyra, XOpAbl U IUaMETpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMH. Y METh JIOKA3bIBAaTh U IIPUMEHSATH
9TH CBOWCTBA MPH PELICHUH 3a4a4.

Bilagers MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbBHUKA OKPYXKHOCTH, YMEThb
HaXoAUTh €€ HeHTp. JloKa3pIBaTh U MCMOIb30BaTh (PAKThI O TOM, UTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEAVHHBIC
NEPIEHIUKYJIIAPBI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCS B OHOM TOUKE.

Brnanere noHsTHEM KacaTeJbHOM K OKPYKHOCTH, I1OJIb30BATHCA TEOPEMOU O
NEPIEHIUKYJIIPHOCTH KACATEJIbHOW M Paauyca, MPOBEAEHHOIO K TOYKE KAaCaHUS.
Jloka3pIlBaTh paBEHCTBO OTPE3KOB KAacCaTEJbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3
OJITHOW TOYKH, Y IIPUMEHSATH 3TO B PELIEHUU T€OMETPUUECKUX 3aa4.

JlokasplBaTh M NPUMEHATH NPOCTEUINNE TE€OMETPUUYECKUE HEPABEHCTBA,
IIOHUMATh UX IPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MOMOILIBIO LIUPKYJIS U
JIMHEVKU.

K konIty o0ydueHus B 8 kiacce o0yJaromuiics MOJYIHT CICAYIOIMIHE MPESIMETHBIC
pE3yJIbTaThI:

Pacno3sHaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
MOJIb30BaThCS UX CBOMCTBAMH IIPU PEIICHUM T€OMETPUUYECKUX 3aaad. Paznuyath
MPU3HAKK W CBOMCTBA MapajijiejiorpaMma, poMmoa U mpsiMOyroJibHUKA, JOKa3bIBATh
WX YU YBEPEHHO MPUMEHSATH MPU PEIICHUN T€OMETPUIECKUX 3a]1a4.

Hcnonbs30BaTh CBOMCTBA TOUKU MEPECEUEHUSI MEIUAH TPEYrojbHUKA (LIEHTpa
Macc) B pelieHrH 3a1ad.

BrageTs noHsiTueM cpeHei TMHUY TPEYTroJIbHUKA U TPaIlelUuu, TPUMEHSTh UX
CBOMCTBa MpHU PEIICHUH TeOMETpUUYecKuX 3a1ad. Micnonb3oBarh Teopemy Daneca u
TEOpEMY O TMPONOPIUOHATIBHBIX OTpPE3Kax, MPUMEHSATh WX [JJs pPelIeHUus
MPaKTUYECKUX 3a]1a4.

Pacno3naBarh I1eHTpaIbHO-CUMMETPUYHBICE (UTYpbl W HCIOJIB30BAaTh UX
CBOIMCTBA MpU PEUICHUHU 3a/a4.

Brnanerp moHATHSMU TMOJ00MS TPEYroJIbHUKOB, KOd(hQUIMEeHTa M0a00us,
COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX TPEYTOJbHUKOB. VIMETh TIpeicTaBICHUE O
npeoOpa3oBaHUU TOJI00MS M O MOJA0OHBIX (urypax. Ilonb3oBaThcsi mpu3HAKaMu
o00MsI TPEYroJAbHUKOB IMPU PEIICHUH TeoOMeTpUYecKuX 3aaad. Jloka3pBaTh U
MPUMEHSITh OTHOIIEHHUS TTPOMOPIIUOHATIBHOCTH B MPSAMOYTOJIbHBIX TPEYTrOJbHUKAX.
[TpuMeHsTh Mog00ME B IPAKTUUECKUX 3aadax.

BeiBoguTh W HWCHONB30BaTh mpocrelmmme (OopMyNbl ISl [UIOIIAAH
TpEeyrojbHUKA, MapauiesorpaMmma, poMOa U Tpamneruu. Berauciars (pa3auaHbIMA
cnocobamMu) TUIOMAAh TPEYrOJIbHUKA W TUIOMIAAM MHOTOYTOJIHBIX  (DUTYp
(MONB3yACh, TJe HEOOXOAUMO, KaJbKYJSATOPOM). 3HATh OTHOIICHHWE TUIOIAAeH



NoJI0OHBIX (UTYp M TPUMEHSTH MPHU pelleHuH 3ajad. [IpuMeHsATh mojaydeHHbIe
YMEHUSA B IPAKTUYECKUX 3a7a4ax.

[Tonb3oBatrbesi Teopemoit Iludaropa mas penieHuss TEOMETPUYECKUX W
NpakTU4eCKuX 3a1a4. CTpOUTh MATEMATUYECKYIO MOJIEbh B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITETILHO JIeJaTh YEPTEX U HAXOUTh COOTBETCTBYIOIINE JJIUHBI.

Biamerp mNOHSATHEM BOMCAaHHOTO M LEHTPAJIBHOrO Vyrila, yria MExXIy
KacaTeJIbHOW U XOPAOHM, OMMCAHHOW W BIIMCAHHOW OKPYKHOCTH TPEYrOJIbHUKA U
YETHIPEX YT OJIbHUKA, TPUMEHSITh X CBOMCTBA MPHU PEIICHUH 3a/1a4.

[IpuMeHATh MOTYYEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTHh MaTeMaTUYECKUE
MOJIENH JJIs 33]la4 peajbHOMN KU3HU U TTPOBOJIUTH COOTBETCTBYIOIIUE BHIUYHCICHUS
C TpPUMEHEHUEM TMOAOOMS W TPUTOHOMETPHH (TOJB3YSICh, TAE HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xonmy oOy4enus B 9 kiiacce 00yJaromuics MOTYIUT CICAYIONNE TPEIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTOHOMETpUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HAXOIUTh C MX
IOMOIIIbIO PA3JIMYHbIE 3JIEMEHTHl MPSIMOYTOJIbHOI'O TPEYTrOJbHUKA («pELIeHHE
IPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxonuTh (C MOMOIIBI0 KabKYJISATOPA) JUIMHBI
Y yIJIbl J1J1 HETA0JIMYHBIX 3HAYEHU .

[Tonb3oBaThCs (hopMysnaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUJII HAXOXKIEHUSI COOTHOLIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Jloka3pIBaTh TEOpEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NPUMEHATH UX IJIA
HAXOXICHUS Pa3JIMYHbIX JIEMEHTOB TPEYrOJbHUKA («pEUIEHUE TPEYrOJbHUKOBY),
IPU PELICHUH T'E€OMETPUYECKHUX 3anad. lIpumeHATs mnonydeHHbIE 3HAHUA IIPU
peLIeHUN IPAaKTUYECKUX 3a1a4.

[IpuMeHATH TPUTOHOMETPHIO B 33/1a4aX HA HAXOXKACHUE IUIOIIAIH, BBIBOJUTD
U BIAJE€Th TPUTOHOMETPUUECKUMM (opMyJamMu Ul IUIOIIAAU TPEYrojbHUKA,
napajienorpaMmma, pom0Oa, Tpaneluu, BBIBOAUTh U IPUMEHATh GpopMyiy I'epona u
dbopmyITy UIS TIIOUIAAN BBITYKJIOTO YEThIPEXYTOIbHUKA.

MMeTs npeacraBiieHUEe O TOMOTETUH, IPUMEHATH B IIPAKTUYECKUX CUTYaALIUSX.

Hcnons3oBars Teopemsbl UeBbl 1 MeHenas pu pelieHun 3a1ay.

Hcronp3oBaTh TEOpEMBl O BIIMCAaHHBIX YIVIAX, YIJlax MEXAY XOpAaMu
(CeKyIIMMM) U yIJie MEXly KacaTeJIbHOW U XOP/I0i MpHU pelieHUH FreOMETPUIECKUX
3amad. Jlokas3plBaTh M NMPUMEHSTh TEOPEMBI O MPOU3BEACHUU OTPE3KOB XOpA, O
IIPOU3BEICHUHN OTPE3KOB CEKYIIMX, O KBAAPATE KaCaTEIbHOM.

Brnagers MOHSATMEM KOOPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsMOM Ha IUIOCKOCTH. Brnagers NOHATUSIMHM yrioBOro koddduumenra u
CBOOOJITHOTO 4YJIEHA, MOHUMATh MX TE€OMETPUUECKUH CMBICI U CBSI3b YIJIOBOTO
ko3¢ dulMeHTa ¢ BO3pacTaHUEM U YObIBAaHUEM JTMHEHHON PyHKIIMK. YMETh peiaTh



METOAOM  KOOpAWMHAT  3aJa4yd, CBSI3aHHbIE C  [APAJJIENBHOCTBIO U
NEPHEHAUKYISIPHOCTBIO TPSIMBIX, NMEPECEUCHUEM MPSIMBIX, HAXO0XKICHUEM TOUYEK
MIEPECEUECHUS.

BeiBoguTh W BIAAETh YPAaBHEHHEM OKPYKHOCTU. cCHonb30BaTh METON
KOOPJIMHAT JUIsl HAXOXKACHUS NEPECEUEHUM OKPYXKHOCTEM M mpsMbIX. Bianers
dbopMynamMu paccTOSHUS OT TOYKH JO MPAMOM, IUIONIAAM TMapajiejorpaMma B
KOOpJIMHATaX, UMETh IMOHATHE 00 OpHEeHTHpOBaHHOW Iuiomanu. llomb3oBarbes
METOJIOM KOOPJIMHAT Ha MIIOCKOCTH, TPUMEHSThH €0 IPHU PELLICHUH T€OMETPUUECKUX
U TpakTUYeCKHX 3amad. [IpuMeHsTh MeTOon KOOpAWHAT B  MPAKTUKO-
OpPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax.

Brnagetes MOHATMEM BEKTOpa. YMETh CKJIaAblBaThb M BBIYUTATH BEKTOPHI,
YMHOXaTh Ha YHUCJO, BIaJAETh NpPaBWJIAMH TPEYrOJbHUKA W Mapajliesorpamma.
Brnanerp npakTUYeCKUMH UHTEPHPETALUSIMH BEKTOPOB. Y BEPEHHO MOJIb30BaThCS
KOOpAMHATaMU BEKTOpa. BiageTb ClIOXKEHWEeM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOpA Ha YUCIIO B KOOPAUHATAX.

Nmets nipeacTaBiieHne o 0asuce (Ha MIOCKOCTH). PackiagpiBaTh BEKTOPHI 1O
O0asucy. PackmanpiBaTh BEKTOpPbl CHJ C [OMOIIBIO MPOECHUPOBAHUS H
TPUTOHOMETPUYECKUX COOTHOWIEHUW. [IpUMEHATh TONydeHHbIE 3HAHUS B
MpOCTEHIINX (PU3NYECKUX 3a1adax.

Biagete NOHATHEM CKaJspHOIO IMPOU3BEACHUS BEKTOPOB, MOHHMMATh €ro
Tr€OMETPUYECKUI CMBICI M YBEPEHHO IMOJIb30BATHCS €r0 BEIPAXKEHUEM B JEKAPTOBBIX
KOOpJMHATaX. 3HaTh AUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BEACHUS U €T0 CBS3b C
npoenupoBaHreM. [IpUMEHATH CKaJdsIpHOE MPOU3BEIECHUE BEKTOPOB IS
HaXOXJACHUS JUIMH W YrioB. Pemiate reomerpuyeckue 3agayd C MOMOIIBIO
CKaJIIPHOT'O Ipou3BeAcHUs. Vcnob30BaTh CKASIPHOE NMPOU3BEJEHUE BEKTOPOB B
anredpanyeckux U (HU3NYECKUX 3a/1a4ax.

Braners MOHSTUSIMM MPAaBUJIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTU OKPYKHOCTH U PaJIMaHHON MEPHI yria, BBIYUCIATH IUIONIAAb Kpyra u
ero vacteil. [loHnmate cmbicn yucna m. [IpUMEHATH MOMyYEHHBIE YMEHUSA MPHU
pPELICHHH NPAaKTUYECKUX 3a7ad. 3HATh HWCTOPUYECKHE CBEACHHS 00 W3MEpEHUU
JUTMHBI OKPYKHOCTH U IIOIIAIA KPYra.

Nmerp mipeAcTaBiieHHE O MpPeoOpa3oBaHUM IIJIOCKOCTH, O JABHIKECHHSIX.
HaxomuTe ocu, UEHTpbl cHUMMETpUHM (UTYp, UEHTPbl IOBOPOTA, HAXOAHTH
KOMIIO3MIIMM TpOCTEHINX IpeoOpazoBaHuil. IIpuMeHSATh ABMXKEHUS IUIOCKOCTU
IpU PELICHUH T€OMETPUYECKHUX 3a]1ay.

[IpuMeHATh MOMYYEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTUYECKHUE
MOJIENU JUIsl 33]1a4 PeaJIbHOM KU3HHU U MTPOBOJUTH COOTBETCTBYIOLIME BHIYMCIICHHUS
C TPUMEHEHHEM IMOJ00MS W TPUTOHOMETPUYECKUX (PYHKUIMKN (TOJB3YSICh, TJIE
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne i/m P Kourposabhubie | Ilpakrnueckue (uubp )
NMpoOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Hauana reometpuu. IIpocreiimmue
1 reoMeTpuieckue pur i 28 1 bubamorexa LIOK
P YPBI T MX CBOMCTEA. https://m.edsoo.ru/78c146c4
H3mepeHne reoMeTpruuecKruX BEIUYUH
bu6moreka IIOK
2 T 19 1
PEYTOIIBHIIH https://m.edsoo.ru/78c146¢c4
3 [TapannenbHocts. CymMma yrioB 15 1 bu6morexa [IOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpssmoyTonbHBIE TPEYTOJILHUKH 7 bubmorexa HOK
pAMOYE eyt https://m.edsoo.ru/78c146c4
bu6moreka [JOK
5 r 5 1
COMETPHHCCIHC HEpABEHETRA https://m.edsoo.ru/78c146c4
OxkpyxHocTb. ['eoMeTpuueckue Mecra
6 TO‘Ipe}II:KHOC OCHUS CTiOMO BIO [IUPKYJIIS 18 1 bubmmorexa [IOK
- 0P HPIO THPIEY. https://m.edso0.ru/78c146c4
U JINHEHKU
7 [ToBTOpeHue, 0000IICHHE, 10 1 bu6motexa [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB I10
. 102 6 0

ITPOTPAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
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8 KUIIACC

KoanuectBo yacos DJIEKTPOHHBIE
HauMeHoBaHMe pa3iesioB U TeEM (uudposbie)
Ne n/m Kontpoiasnbie | IlpakTnueckue
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
" bubmotexa [JOK
22 1
L HeTbIpExyronbHiKit https://m.edsoo.ru/a5ch98eb
bubmioreka [IOK
2 Honobe 16 1 https://m.edsoo.ru/a5ch98eb
bubmioreka [IOK
I1 1 1
3 flotate 6 https://m.edsoo.ru/a5ch98eb
4 Teopema Iludaropa u Hauana 18 1 bubmmorexa [IOK
TPUTOHOMETPHUH https://m.edsoo.ru/a5cb98eb
5 VYTIIBI ¥ 4ETBIPEXYTOJIBHUKH, CBA3aHHBIE C 20 1 bubmmoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5cb98eb
5 [ToBTOpEHUE, 0600IICHNE, CHCTEMATH3AIUS 10 1 bu6moreka [JOK
3HAHUM https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

KoangecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeioB H TEM ndpoBbie
Ne n/m pasi Konrpoabnsie | Ilpakrnueckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6moreka [JOK
1 P 22 1
CHICHHC TPEYTOIILHHIOB https://m.edsoo.ru/dddde230
bu6moreka [IOK
2 [onobue Tpeyrompimios 12 1 https://m.edsoo.ru/dddde230
bu6moreka IIOK
3 Mertox koopauHat 10 ! https://m.edsoo.ru/dddde230
bubmmoreka [IOK
4 Bexroper 20 1 https://m.edsoo.ru/dddde230
bu6moreka [JOK
5 16 1
JlnHa OKpY)KHOCTH 1 TIIOMIAL Kpyra https://m.edsoo.ru/dddde230
but6mmoreka [JOK
6 10
JABHDKEHHS IUIOCKOCTH https://m.edsoo.ru/dddde230
- [ToBTOpeHue, 0600IICHHE, 12 1 bu6moreka [JOK
cucTeEMaTU3alus 3HaHUH https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO HACOB I10
1 102 6 0

I[TPOTPAMME



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

7 KIIACC
KosnuecrBo yacos
Ne Hara JIeKTPOHHBIEe HU(pOBbIE
Tema ypoka Konrpoasnsie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHble pecypchl
padoThI padoThI

1 Hcropust BOSHUKHOBEHUS U 1 bu6mmotexa [IOK
pPa3BUTHUSI TEOMETPUU https://m.edso00.ru/925af86b
HauanbHbie mOHSATHS

2 reometpun. Touka, npsmas 1 Bubmoreia LIOK

i > 1P ’ https://m.edso00.ru/659c4331
OTPE3OK, JIy4
HauanbHbie moHSATHS
3 reoMmeTpuu. Touka, mpsmas 1 bubmiorexa LIOK
TP > 1P ’ https://m.edsoo.ru/20bael2a
OTpPE30K, JIy4
IToustre 00 akcuoMe,

4 TeopeMe, J0Ka3aTelbCTBE, 1 bu6moreka [JOK
OINpEIEJICHNH, CBOMCTBE, https://m.edsoo.ru/3d223477
MpU3HAKe
Bsaumnoe pacrnosioxxenue

5 TOUYEK Ha MPSIMOil. 1 bubmmotexa [IOK
N3Mmepenue niuHbl OTpe3Ka, https://m.eds00.ru/92b776f1
paccTosiHuEe MEeXAY TOYKaMu
B3anmHoe pacnonoxenue

6 TOYEK HA MPIMOM. 1 bubmuorexa LIOK
W3mepenue nMHbBI OTpe3Ka, https://m.eds00.ru/9c500788
paccTosiHuEe MEeXAY TOYKaMU
B3aumnoe pacrnosioxxenue bu6mmoreka [IOK

7 . 1
TOYEK Ha MPAMOM. https://m.edsoo.ru/7f06e8ce



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce

N3mepenne qanHbl OTpe3Ka,
paccTosiHuE MEXAYy TOUYKaMU

[Tonmynockocts u yroai.

bu6moreka [JOK

8 Buner yrnos. Msmepenue https://m.edso00.ru/36862bf3
BCIIMYUH er'IOB
. EOHYHHOCKOC;IL U YIOIL. BuGmorexa LIOK
HJBL YTJIOB. KISMCPEHUC https://m.edsoo.ru/21ce4ff2
BCIIMYUH erIOB
. EOJ'IyHJIOCKOCI”/FIB U yTOJI. BuGmorexa [JOK
WABL YIJIOB. VISMCPEHUE https://m.edsoo.ru/ce214e34
BEJIMYHH YTJIOB
11 BepTI/IKHaJ'IBHHe U CMCKHBIC EI/I 6J‘II/IOTeKa ]_I OK
YUIbL. LIaPpaJICIBHBIC 1 https://m.edsoo.ru/7399faea
NEPIEHAUKYIIIPHBIE ITPSIMbIE
o BepTI/IKHaJIBHBIe U CMEXHbBIE BuGmorexa LIOK
YHIBL HapaJlIeILHBIC 1 https://m.edsoo.ru/5c2c0dff
NEPIEHIUKYISIPHBIE HPSIMBIE
B
13 epTI/IKHaJ'II)HBIe U CMCKHBIC BI/I 6J‘II/IOTeKa H O K
YEIIbL. HlapaJLICIbHBIC 1 https://m.edsoo.ru/4a4bf678
NEPIEHAUKYJIIPHBIE ITPSIMbIE
B
y epTI/I;aJ'IBHBIe A CMEXHBIE BuGmorexa [JOK
YIBL HapaJICIbHbIC 1 https://m.edsoo.ru/84ee6lde
MIEPIICHIUKYJIIPHBIE TPSIMbIC
B
15 epTI/IKHaJ'IBHBIe U CMCKHBIC EI/I 6J‘II/IOTeKa ]_I OK
YUIbL. LIapaJUICIBHBIC 1 https://m.edsoo.ru/d04bb9c5
NEPIEHAUKYIIIPHBIE ITPSIMbIE
Bbu6moreka [JOK
16 buccekrpuca yria

https://m.edsoo.ru/da5e003c
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bu6moreka [JOK

17 b
uecekTprca yiia https://m.edsoo.ru/557998af
bu6moreka [JOK
18 b
fiecexTpuca yria https://m.edso0.ru/5e¢a89182
19 Jlomanas. Bujasl ToMaHbIX. bubmoteka IJOK
JnvHa nomaHoi https://m.edsoo.ru/c84d7212
20 Jlomanas. Bujasl 1oMaHbIX. bubmotexa [JOK
JmviHa nomaHoM https://m.edsoo.ru/91fe52bc
MHOroyrojibHUKH.
IlepuMeTp MHOTOYTOJILHUKA.
21 HOESITI/I:I:) BBIII IZ'IBIX u bubmorexa [IOK
y https://m.edsoo.ru/Oaab8dfc
HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX
MHOroyronbsHHKH.
IlepuMeTp MHOrOYrOJILHUKA.
22 Hoismxl:,l; BBITI Kyl'fHX u bubmorexa LIOK
y https://m.edsoo.ru/27b15065
HEBBITTYKJIBIX
MHOTOYTOJIbHUKAX
MHOroyronbHHKH.
IlepuMeTp MHOTr OYT OJIBHHUKA.
23 HOE?[TI/I;TZ) BBIII Kynrblx u bubmorexa IIOK
Y https://m.edsoo.ru/5cc7a352
HEBBITTYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyronbsHHKH.
IlepuMeTp MHOrOYrOJILHUKA.
PHMETP - BuGmorexa LIOK
24 [TonsiTHE O BBHITYKJIBIX U

HEBBIITYKJIBIX
MHOI'0YyroJIbHUKax

https://m.edsoo.ru/6cac74dc
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MHOroyronbHHKH.

IlepuMeTp MHOTOYT OJIbHHUKA.

25 [ToHsiTHE O BBIMYKJIBIX U bubmorexa [OK
Y https://m.edsoo.ru/3e269ed8
HEBBITYKITBIX
MHOT'OYTOJIbHUKAX

26 WNHcTpymeHTsI Uit bu6mmotexa [IOK
W3MEPEHNN U TOCTPOECHU I https://m.edso0.ru/333ech98

97 HNHcTpyMeHTsI 11 bubmotexa L{OK
W3MEPEHUN U MOCTPOCHUM https://m.edso0.ru/26b0a806
Kontponbshas pabota mo
teme "Hauana reometpuu.

98 [Ipocretimmue bubmorexa [IOK
reoMeTpudeckue GUrypol u https://m.edsoo.ru/aalb7981
ux cpoiicrea. U3mepenue
reoMeTpudeckux ¢puryp"

29 Menuana, OuccekTpuca u bubmorexa [JOK
BBICOTA TPEYTOJIbHUKA https://m.edso00.ru/9ae97099
Menunana, OuccekTprca u bubmioreka [IOK

30
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyronbHUKOB butamorexa [IOK

eyt https://m.edsoo.ru/8e04a02f

32 IlepBblii 1 BTOPOI TpU3HAKH bubmmotexa [IOK
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edso0.ru/0f5d60af

33 IIepBblil 1 BTOPO IPU3HAKH bubmuotexa LIOK
paBeHCTBa TPEYrOJbHUKOB https://m.edsoo.ru/a56¢5a9b

34 [TepBbIit 1 BTOPOH MPU3HAKH bubmorexa [IOK

PaBEHCTBA TPEYTOJILHUKOB

https://m.edsoo.ru/34f8650e
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35 [IepBblil 1 BTOPOI IPU3HAKH bubmuotexa LIOK
paBEHCTBA TPEYTrOJIbHUKOB https://m.edsoo.ru/ffe06285
[TepBslit 1 BTOpO# MpU3HAKU bu6mmoreka LIOK
36
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edso0.ru/79753cdf
PaBHOOCApCHHBIC
37 €yTOJBLHUKHU U UX bubmorexa TIOK
P }:r https://m.edsoo.ru/c59fdae9
CBOMCTBa
PaBHOOGEnpEeHHbBIE
38 €YTOJIbHUKHU U UX bubmmorexa [IOK
P }U/ https://m.edsoo.ru/7e10fb44
CBOMCTBa
PaBHoOeapenHbIC
39 CYTOJILHUKHU M UX bubmorexa TIOK
P }:r https://m.edsoo.ru/1c2cc982
CBOMCTBa
40 [Tpu3Hak paBHOOCAPEHHOTO bubmorexa [IOK
TPEYrOJIbHUKA https://m.edso00.ru/480b3c40
41 [IpusHak paBHOOEIPEHHOTO bubmmotexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/bf564ab7
42 Tperuit npu3Hak paBeHCTBA bubmorexa LIOK
TPEYTOJIbHUKOB https://m.edso00.ru/b4229637
43 Tperuit npu3Hak paBeHCTBA bu6mmoreka IIOK
TPEYrOJIbHUKOB https://m.edso00.ru/7a899c49
44 Tpetuii npu3HaK paBeHCTBA bubmorexa [JOK
TPEYTrOJILHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0ceBoit
45 cummerpueil. [Tpumepst bubmorexa [JOK

CUMMETPHUH B OKPYXKAIOIIEM
MHpe

https://m.edsoo.ru/83d5ffea
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@urypsl ¢ oceBoit
cummerpueil. [Ipumepsl

bu6moreka [JOK

46 CUMMETPHUH B OKPYXKAIOIIEM https://m.edso0.ru/a48cfOcd
MHUpe
47 KonTtponbhas pabota no bubmmotexa [IOK
teme "TpeyroabHukn" https://m.edso00.ru/6f0a9a78
bubmuotexa [JOK
48 HapasebocTs MpMELX https://m.edsogru/a081482d
49 CBoiicTBa U NMpPU3HAKHU bubmmotexa [IOK
napasuiesIbHbIX TPSMBIX https://m.edso00.ru/2cd69381
50 CBoiiCTBA U MPU3HAKHU bubmuorexa [JOK
NapauleIbHbIX MPIMbIX https://m.eds00.ru/75899b52
51 CBolicTBa M MPU3HAKU bubmorexa [IOK
rapajuleabHbIX IPSMBIX https://m.edsoo.ru/e0fde699
59 CBolicTBa U MPU3HAKU bubmorexa [JOK
MapaJuIebHBIX MPAMBIX https://m.edsoo.ru/74e8bd74
53 CBolicTBa 1 MPU3HAKU bubmorexa [JOK
rapajieabHbIX IPSMBIX https://m.edso00.ru/070fd7db
54 CBoiicTBa U MPU3HAKU bubmuorexa [JOK
NapajuleabHbIX IPSIMBIX https://m.edso0.ru/5¢90c339
55 CymMa yTiioB TpeyroJibHUKa butmmorexa [IOK
https://m.edsoo.ru/d1dca5cd
56 CymMa yriioB TpeyroJibHUKa Bubmoreia LTOK
https://m.edsoo.ru/7af6d9e6
57 Buemnue yribl bubmuotexa LIOK
TpEyroJbHUKA https://m.edsoo.ru/bc409f4f
58 Bueunue yrisl bu6mmoreka [IOK

TpCYroJIbHUKa

https://m.edsoo.ru/371cbell
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CymMMa BHYTpPEHHHX YIJIOB
MHOI'OYT'OJIbHUKA U CyMMa

bu6moreka [JOK

59 BHEIIHUX YTJIOB BBIITYKJIOTO https://m.edso00.ru/a3dd667f
MHOTOYT'OJIbHUKA
CymMa BHYTpPEHHUX YTJIOB

50 MHOT'OYTOJIbHUKA U CyMMa bu6mmotexa [IOK
BHELIHUX YTJIOB BBIITYKJIOTO https://m.edsoo.ru/e638a510
MHOI'0YTr'OJIbHUKA
CymMa BHYTpPEHHUX YIJIOB

61 MHOT'OYTOJIbHUKA U CyMMa bubmotexa L{OK
BHEIIHUX YIJIOB BBIIYKJIOTO https://m.edsoo.ru/b75ede0e
MHOT'OYT'OJIbHUKA
KonTponbsHas pabora 1o

62 teme "[lapannenbHOCTb. bubmorexa [IOK
CyMmma yrioB https://m.eds00.ru/40947485
MHOIOyrojibHUKa"
[Ipu3Haku paBeHCTBa

63 MPSIMOYT OJIbHBIX bubmiorexa [OK

https://m.edso00.ru/330d63ff

TPEYTOJIbHUKOB
ITpu3Haku paBeHCTBa

64 PSIMOYT OJTbHBIX butmmorexa [IOK

https://m.edsoo.ru/0e1544dc

TpEyroJbHUKOB

65 [lepnennuxyisp n bubmuotexa LIOK
HaKJIOHHAs https://m.eds00.ru/957310000000000
CBOWCTBO MEIMAHBI

66 MPSIMOYT OJIHOTO bubmorexa [IOK

TPEYroJIbHUKA, TPOBEIEHHOMN
K THIIOTEHY3€

https://m.edsoo.ru/b34a450e
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CBOMCTBO MEIUAHBI

67 MPSIMOYT OJIHOTO bubmorexa [JOK
TPEYTOJIbHUKA, TPOBEAEHHON https://m.edso00.ru/83fabf79
K TUIIOTEHY3€
[IpssmoyronbHbIN
68 €yroJbHHK C yrioM B 30 bubmiorera ITOK
Theyr yr https://m.edso0.ru/52b57d0f
rparycoB
[IpsimoyronbHbIN
69 €YTOJILHHK C yIIoM B 30 bubmorera IIOK
Racd) 4 https://m.edsoo.ru/aec6d443
rpajycoB
CoOTHOIIIEHUS MEXIY
70 CTOpPOHAMM H yIJIaMU bubmiorexa ITOK
P y https://m.edso0.ru/95db41f7
TPEYroJIbHUKa
CooTHOIIEHUS MEXTY
71 CTOPOHAMM U yTJIaMHU bubmiorera ITOK
P r https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHcTBO TpeyronbHHUKa.
12 HepaBeHcTBO 0 1uiMHE bubmorexa HOK
p B a https://m.edsoo.ru/50fa9985
JIOMaHOM
Hepasencteo mexny
73 MEPIEHANKYIIAPOM U bubmotexa L{OK
HaKJIOHHOH. PaccrosHme ot https://m.edso0.ru/7284chde
TOYKH 10 IPSIMOU
KonTponbsHas pabora 1mo
temaMm "[IpsimoyrosbHbIe
74 TPEYrOJIbHUKH" bubmorera IOK
"p Y ’ https://m.edsoo.ru/85f00be3
I'eomeTpuueckue

HepaBeHCTBA"
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75 OKpy»KHOCTb, XOpJIbl U bubmorexa [JOK
JMaMEeTPbl, UX CBOWCTBA https://m.edso00.ru/588c3a8d

76 OKpy>XHOCTb, XOP/IBI U bubmorexa [{OK
JIMaMETPbI, UX CBOMCTBA https://m.eds00.ru/02406d49
B3anmHoe pacnionoxenue

77 OKPYXHOCTH U MPSIMOH. bubmuotexa [JOK
KacarenpHas u cexymas K https://m.edso0.ru/00d222d9
OKPYXHOCTH
B3aumnoe pacrnoyioxxenue

78 OKPY>KHOCTH U MPSIMOM. bubmorexa [IOK
KacarenbHas u cexyias K https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3aumHoe pacnonoxenue

79 OKPYKHOCTH U ITPSIMOM. bubmorexa [JOK
KacarenbHas n cexymas k https://m.eds00.ru/a52f2800
OKPYXHOCTH

80 OKpy>XHOCTb, BIIUCAHHAS B bubmoteka IJOK
yroi https://m.eds00.ru/3767ac35

81 OKpy>XHOCTb, BITUCAHHAS B bubmorexa [JOK
yroi https://m.edso0.ru/f019e49b
[TonsiTHE O reOMETPHUECKOM

82 Mecte Touek. [Ipumepsl bubmorexa [IOK
FeOMETPUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha TJIOCKOCTU
[TonsaTHe o reoMeTpuyecKOM

83 Mecre Touek. [Ipumepsl bubmuotexa LIOK

TCOMETPUUCCKUX MECT TOUCK
Ha IMJIOCKOCTH

https://m.edsoo.ru/621adf85
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https://m.edsoo.ru/621adf85

84 OnucaHHas OKPYXHOCTb bubmorexa [JOK
TPEYroJIbHHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
OnucaHHast OKPYXHOCTh bu6mmoreka LIOK

85 ..

TPEYroJbHUKA, €€ EHTP https://m.edso00.ru/c96254e9
Meton reoMeTpru4ecKux
86 MECT TOYEK IIPU PELICHUHU bubmorexa HOK
pup https://m.edsoo.ru/5894e7a4
TEOMETPUIECKUX 3a/1a4
MeToa reoMeTpruy eCKIX
87 MECT TOYEK IIPUA PELICHUN bubmmorexa LHOK
pup https://m.eds00.ru/784342d1
FeOMETPUYECKUX 3a]1a4
Meron reoMeTpuy ecKux
88 MECT TOYEK IIPU PELICHUN bubmotexa LIOK
prp https://m.edso0.ru/05853a22
TCOMETPUICCKUX 3a/1a4
MeToa reoMeTpruuECKUX
89 MECT TOYEK IIPU PELICHUHU bubmiorexa ITOK
pup https://m.edso0.ru/6903dff0
TEOMETPUYECKUX 3a]1a4
O6ocHOBaHMS TPOCTENINX
MOCTPOCHUM, ITAIBI 3a/1a41
90 Ha MOCTPOEHUS, PEIICHUE bubmorexa HOK
B > P https://m.edsoo.ru/e511d730
3a/1a4 Ha TOCTPOCHUE
LUAPKYJIEM U JIMHEHKOU
O060CHOBaHMS MPOCTEHIITNX
MOCTPOCHMH, ATAITbI 3a]]a41
91 Ha [IOCTPOEHUS, PELICHUE Bubmorexa HOK
P P https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha TOCTPOCHHUE
LIUPKYJIEM U JIMHEUKON
92 Kontponbhas pabota no bubmuotexa [IOK

Tteme "OKpYyKHOCTb.

https://m.edsoo.ru/791dafc6
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I'eomerpuueckue mecra
touek. [locTpoenus c
ITOMOILBIO IUPKYJIA U
JTUHEHKn"

93

[ToBTOpenue u o6o0IIEeHHE.
Pemenue 3agau,
WJUTIOCTPUPYIOLIHUX CBSI3H
MEXAY Pa3IMYHbIMU TEMaMHU

Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpeHue n o6o01IIEHHE.
Pemenue 3amau,

WLTIO CTPUPYIOIIUX CBS3U
MCKAY pa3JIMYHbIMA TEMaMU

Kypca

bu6moreka [JOK
https://m.edsoo.ru/38a31139

95

[ToBTOpEHUE U 0000ITICHHE.
Pemienue 3agay,

WJLUTIO CTPUPYIOIIMX CBSI3H
MKy pa3TMYHBIMH TEMaMU

Kypca

bu6moreka [JOK
https://m.edsoo.ru/7382bcc4

96

[ToBTOpeHue n o6o01IIEHHE.
Pemenue 3amau,

WO CTPUPYIOIIUX CBSA3U
MCKAY pa3JIM4YHbIMA TEMaMU

Kypca

bu6moreka [JOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpEHUE U 0000ITICHHE.
Pemenue 3amau,
WJUTIOCTPUPYIOLIUX CBSI3H
MEX]y pa3THYHBIMH TeMaMU

Kypca

bubmoteka IJOK
https://m.edsoo.ru/07e567¢el



https://m.edsoo.ru/f0e38fa3
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[ToBTOpenue u o6o01IIEeHHE.
Pemenue 3agau,

98 WJUTIO CTPUPYIOIINX CBSA3H 1 bubmorexa HOK
pupyro1y https://m.edsoo.ru/8a4b94e4
MEX]y pa3THYHBIMH TeMaMU
Kypca
[ToBTOpeHue u oboO1IIEHHE.
Pemenue 3agau,
99 WUIFO CTPUPYIOIIMX CBA3U 1 bubmorexa HOK
pUpyIom https://m.eds00.ru/397d166b
MEXy pa3IHYHBIMH TEMaMU
Kypca
[ToBTOpeHue u o6o01IIEHHE.
Pemenue 3amau,
100 WIUTIOCTPH X CBSA3HU 1 bubmorexa IIOK
pupyiom https://m.edso0.ru/c60d778a
MKy pa3IMIHBIMH TeMaMU
Kypca
101 Hrorosast KOHTpoIbHAS 1 bubmorexa [JOK
paboTa https://m.edsoo.ru/fd50754a
[ToBTOpeHue u 0boOIICHHE.
Pemienue 3agau,
102 WIUTIOCTPHU X CBSA3HU 1 bubmorexa HOK
PHPYIOTH https://m.edso0.ru/971f7836
MEX]y pa3MYHBIMA TeMaMU
Kypca
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME
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8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpasoBaTesbHbIE
padoThI padoThI
pecypcsl
1 [Tapannenorpamm, ero npu3Haku U 1 bu6moteka [IOK
CBOICTBa https://m.edso00.ru/8c2d08f0
5 [Tapaienorpamm, ero Npu3Haku U 1 bubmuotexa IIOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero npu3Haku U 1 bu6motexa [IOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapamienorpamm, ero npu3HaKu U 1 bu6mmoreka LIOK
CBOMCTBa https://m.edso0.ru/dc674776
5 [Tapannenorpamm, ero mpu3Haku u 1 bu6morexa [IOK
CBOICTBA https://m.eds00.ru/4823807b
[TpsimoyronbHUK, poMO, KBaAparT, bu6moteka [IOK
6 . 1
UX IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
[TpsmoyronbHUK, pOoMO, KBaAparT, bu6moreka [IOK
7 . 1
WX MPU3HAKU U CBOMCTBA https://m.edso00.ru/d6a662c9
8 [TpsimoyronbHUK, poMO, KBaAparT, 1 bubmuotexa IIOK
UX IPU3HAKU U CBONCTBA https://m.edso0.ru/21884952
9 [TpssMoyToNbHKK, POMO, KBaIpar, 1 bu6motexa [IOK
WX MPU3HAKU U CBOMCTBA https://m.edso00.ru/a6373aa2
Bbu6morexa IIOK
1 1
0 Cpetiist MHHS TpeyTONbHHKA https://m.edsoo.ru/6elbcbbb
11 Cpenusst TMHUS TPEYTOJbHUKA 1 buomiorexa LIOK
PORIAA T Tpeyrot https://m.edso00.ru/6b23a4c3



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
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Tpanenus. PaBnoOGenpennas

Bbub6morexa IIOK

12
Tpanenus, e€ CBOMCTBA U NPU3HAKH https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoGenpennas bu6mmoreka [JOK
Tpamnenus, €€ CBOMCTBA U PU3HAKH https://m.edso0.ru/17f960ca
14 IIpsimoyrosbHas Tpaneuus buomiorexa LIOK
https://m.edso00.ru/3375c8f3
15 CpenHsist TUHHS TpareluH bubmorexa HOK
https://m.edso00.ru/7963a7f5
but6moreka [JOK
16 T o
copema Thartecd https://m.edso00.ru/342ea505
bu6moreka IIOK
17 T o
copema Tasteea https://m.edsoo.ru/a2402d2b
18 Teopema 0 MPONOPIHOHATIBHBIX bu6morexa [IOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 NpONOPLHHOHATBHBIX bu6mmorexa [IOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bu6moreka [JOK
20
Herrp mace tpeyrobiitka https://m.edsoo.ru/9chcfo6e
21 LleHnTpaibHO-CUMMETPUYHBIE bu6moTteka [JOK
burypst https://m.edso0.ru/8578076a
99 KonTpomnbsHas pabora mmo teme bu6morexa [IOK
"YeThIpE€XyroIbHUKH" https://m.edsoo.ru/bed0fof3
93 [TonoGue TpeyronbHUKOB, bu6muotexa LIOK
KO3 PUIIMEHT O100Ms https://m.edso0.ru/19400684
24 [TomoOue TpeyroJbHUKOB, bu6morexa [IOK
ko3 (hpurmeHT mog00ms https://m.edsoo.ru/21ebb50b
b K
25 [TpuzHaku MOA00US TPEYTOIBHUKOB nommorexa LIO

https://m.edsoo.ru/bbf2c3a6
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Bbu6morexa IIOK

26 [Tpu3Haku mog00us TPEyTroOJbHUKOB https:/m.edsoo.ru/8dbL1ff7
bu6mmoteka [IOK
27 [Tpu3Haku mog00ust TPEyTroIHLHUKOB https://m.e dsol(fru 19ed11d5h
28 [TpusHaku mogo0ust TPEyroIbHUKOB ngg;;fg?ogz}(ﬁ 242193
29 [Tpu3Haky Mog0OHS TPEYTrOJILHUKOB EE:S:;I;T;;(:O?BE 3dco5f1
30 [TpusHaku mogo0ust TPEyroIbHUKOB E’[I'/[ISSHIP/I;T:;(:ong:}é d1d9d16
31 [TpumeHenue noo0us mpu bubmmorexa [IOK
pEelIeHUH MPAKTUYECKUX 3a]1a4 https://m.edso00.ru/d97bf297
39 [Tpumenenue nogodus mpu bu6mmorexa [IOK
pELIEHUH MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue nonobus npu bu6morexa [IOK
pELIEHUH NMPAKTUYECKUX 3a]1a4 https://m.edso00.ru/e0d80738
34 [Tpumenenue nogodus mpu bu6mmorexa [IOK
pELIEHNH MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/cace17d8
35 ITpumenenue nogobus npu bu6moreka [IOK
pELIEHNH NMPAKTUYECKUX 3a]a4 https://m.edsoo.ru/8717ee6a
36 [Tpumenenue momoous mpu bubmmoreka [IOK
pEelIeHUH MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/d9159d9d
BBenenue noustus
37 peoOpa3oBaHus MOJO0US U bubamorexa LIOK
HOROGHBIX GUryp https://m.edsoo.ru/aaf7e944
38 KonTponbHas padora 1mo reme bu6morexa [IOK

"Tlogo6ue"

https://m.edso0.ru/89c3236d
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39 ITonsrue maomaau. CBoicTBa Bbub6morexa IIOK
IJIOMIAZCH T€OMETPHUECCKUX (PUTYD https://m.edsoo.ru/7af5b92e

40 [Tonstue muomanu. CBolicTBa bu6mmoreka [JOK
IUIOMIAIe reoMeTpuieckuX Guryp https://m.edso0.ru/37a176c0

41 [Tonsarue miomanu. CBoicTBa bu6moreka [JOK
IUIOIIAIe TeOMETpUUECKUX PUryp https://m.eds00.ru/6004265a
[TpocTeitmue hopmMynbl 115

42 TUIOIIAIU TPEYT OJIbHUKA, bu6motexa [IOK
napajiesorpaMmma, pomoa u https://m.edsoo.ru/596ald0e
Tparneuuu
[Ipocreiimue Gopmymnsl aist

43 IJIOIAAH TPEYT OJIbHUKA, bu6muotexa LIOK
napajiesnorpamMmma, pomoa u https://m.edsoo.ru/f636delf
Tparneuuu
[Tpocreitmue hopmMynbl ISt

44 TJIOIIAIN TPEYT OJIbHUKA, bu6mmoreka [JOK
napasuiesiorpaMma, pomoa u https://m.edso0.ru/9732274d
Tparneuun
[Tpocreiimme GpopmyIsl 11s

45 IJIOIAAH TPEYTr OJIbHUKA, bubmmoreka [TOK
napajuiesorpaMma, pomoa u https://m.edso00.ru/e6458963
Tpamnenuu
ITpocretimue Gopmybl 15

46 TUIOMIAIU TPEYT OJIbHUKA, bu6motexa [IOK
napajiesorpaMmma, pomoa u https://m.edsoo.ru/0b18fc61
Tparneuuu

47 [TpocTeitmue popmMynbl 115 bu6mmotexa [IOK

miomaan TpeyrojJbHUKa,

https://m.edsoo.ru/eb691e04
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napajiesnorpamMmma, pomoa u
Tpanenuu

[TpocTeiimue popmynbl 115
VIO TPEYTr OJIbHHKA,

bu6mmoreka [JOK

48 napasuiesorpaMma, pomoa u https://m.edsoo.ru/8b93cfba
Tparneuuu
[Tpocreiimme GopmyIsl 11s
49 IJIOIIA/IA TPEYT OJIbHUKA, bu6moreka [IOK
napajuiesorpaMma, pomoa u https://m.edsoo.ru/c35f544d
Tpamnenuu
[Tpocretimmue Gopmybl 115
50 TUIOMIAIU TPEYT OJIbHUKA, bu6motexa [IOK
napajiesorpaMmma, pomoa u https://m.edsoo.ru/a3fobeld
Tparneuuu
bu6mmorexa [IOK
>1 Tnowas monobHeIx uryp https://m.edso? ru/d8638f34
bu6mmoteka [IOK
52 Mrowazu mozobHbIX puryp https://m.edsog ru/2383022¢
59| Tromams noxoGsmx furyp s medo sz
54 KontposnpHas pabora 1o reme bubmmoreka [TOK
"momans" https://m.edso0.ru/05f10573
bu6motexa [IOK
55 Teopema Iugaropa https://m.edsog.: ru/7f631f27
56 [Tpumenenue reopemsl [Iudaropa bu6mmoreka [IOK
IIPU PEIIEHUH NPAKTUYECKUX 3a/1a4 https://m.edso00.ru/4829510
57 [Tpumenenue reopemsl [Tudaropa bu6moreka [IOK

IIPU PELIEHUHN NTPAKTHYECKHUX 3a7a4

https://m.edsoo.ru/a9fbd79b
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58 [Tpumenenue reopemsl [Iudaropa bu6mmorexa LIOK
MIPY PELICHUU TTPAKTHYECKUX 3a]1a4 https://m.edso00.ru/396250fc
59 [Tpumenenue treopemsl [Indaropa bu6mmoreka [JOK
IIPY PEIIEHUHN IPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue reopemsl [Tudaropa bubmmorexa [{OK
IIPYU PELIECHUU IIPAKTUYECKUX 3a]a4 https://m.edsoo.ru/ch69a011
61 [IponopruoHanbHbIE OTPE3KU B bu6moteka [IOK
MPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edso00.ru/012ee582
62 IIpornopuuoHabHBIE OTPE3KU B bubmotexa IIOK
IPSIMOYT OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuioHanbHBIE OTPE3KU B bu6motexa [IOK
MPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
64 IIponnopruoHanbHbIE OTPE3KU B bu6mmoreka [IOK
IPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponoprmoHanbHble OTPE3KU B bu6morexa [IOK
IIPSIMOYT OJIBHOM TPEYTOJIBHUKE https://m.edsoo.ru/861dfd7f
66 [IponoproHanbHbIE OTPE3KHU B bu6mmotexa [IOK
MPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
Cunyc, KOCUHYC, TAHI'€HC U
67 KOTaHI'€HC OCTPOro yria butamorexa LIOK
https://m.edsoo.ru/132b4ef6
NPSMOYTOJILHOTO TPEYT OJIbHUKA
CuHyC, KOCHHYC, TAHT'€HC U
68 KOTail{l"eHC OCT}}I)OFO yria bubmorexa LIOK
https://m.edsoo.ru/f089efb9
IPSIMOYTOJILHOT'O TPEYTr OJIbHUKA
CuHycC, KOCUHYC, TAHT'€HC U
bubmmoreka [IOK
69 KOTaHT'€HC OCTPOro yria

NpAMOYTOJIBHOI'O TPCYTr'OJIbHUKA

https://m.edsoo.ru/b41c27f9
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70 Tpuronomerpuueckue GyHKUNUN bu6mmorexa LIOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
71 Tpuronomerpudeckue GyHKINUN bu6mmoreka [JOK
yrioB B 30° 45° u 60° https://m.edso0.ru/6b294349
KonTtponsHas pabora o teme
72 "Teopema [Iudaropa u Hauana Brbmorexa LIOK
| https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPUH
73 BrivcanHbIe U IEHTpPAIbHBIE YIIIbI Bubmmorexa [JOK
https://m.edsoo.ru/ae5f890d
74 Bnycannble U IEHTPAJIBHBIE YTJIbI bubamorexa LIOK
https://m.edsoo.ru/d0233fa0
75 BnucanHble U IEHTPAJIBHBIE YTIIbI butamorexa LIOK
https://m.edsoo.ru/ccaee9b0
76 BrircanHbie U IIGHTpaIbHBIE YTIIbI bubmmorexa [JOK
https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTeabHOU U bubmmorexa [{OK
XOp10U https://m.edsoo.ru/775efa2f
78 VYron Mexy KacaTeIbHOU U bubmmoreka [JOK
XOpaou https://m.edso0.ru/09166b3d
79 VTIibl MeXIy XOpAaMH U CEKYIIMMHU bubmorexa [IOK
https://m.edso0.ru/022e729¢
80 VYTIIbl M@Ky XOpAaMH B CEKYIIIUMH bubmorexa [JOK
https://m.edso0.ru/84a32a80
81 BrmcanHble 1 onMcaHHbBIE bu6moreka IIOK
YEeThIPEXYT OJIbBHUKU https://m.edso0.ru/734d8ad9
82 BrmcanHple u onmMcaHHBIC Bbub6morexa IIOK

YETBIPEXYT OJIBHUKH

https://m.edsoo.ru/aa6clad6
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CBolicTBa ¥ IPU3HAKYU BIIHCAHHOIO bu6mmorexa LIOK
83 <
YEeTHIPEXYT OJIbHUKA https://m.edsoo.ru/fe14a853
84 CBolicTBa ¥ IPU3HAKHU BITHCAHHOTO bu6morexa [IOK
YEeTBIPEXYT OJIbHUKA https://m.eds00.ru/60435d9b
85 CBolicTBa U MPU3HAKYU BIIMCAHHOTO bubmmorexa [{OK
YEeTBIPEXYT OJIbHUKA https://m.edsoo.ru/cf9e646f
CBolicTBa ¥ IPU3HAKYU BIIMCAHHOTO bu6moteka [IOK
86 N
YEThIPEXYT OJIbHUKA https://m.edso00.ru/0b0501a3
87 B3auMHOe pacrionoxeHue AByx bubmotexa IIOK
OKpY>KHOCTEH https://m.edsoo.ru/420d844e
88 B3aumHoe pacnonoxeHue a1Byx bubmumoreka [IOK
OKPY>KHOCTEH https://m.edso00.ru/42da86f2
bub6morexa IIOK
K .
89 ACAHHE ORpyIHOCTEN https://m.edsoo.ru/4cbf4ff9
bu6mmoreka [JOK
K .
30 ACAHHE ORpyIHOCTEH https://m.edsoo.ru/52dcbe7d
01 OO6mume kacaTenbHbIEe K JBYM bu6moTteka [JOK
OKPYXKHOCTSIM https://m.edsoo.ru/d2151a62
KonrtponsHas paboTa o teme
92 "VTIIBI U 4ETBIPEXYTOIBHUKU bubmorexa LIOK
Pexy . https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTBIO
[ToBTOpeHue u 0600LIICHHE.
Pewienue 3a1a4, MO CTPUPYIOLIUX bubmorexa [IOK
93
CBSI3U MEXY Pa3IMYHbIMU TEMAMHU https://m.edsoo.ru/74d89ab9
Kypca
94 [ToBTOpEHUE U 000OIIICHHE. bu6morexa [IOK

Pemenue 3agau, WILTIOCTPUPYIOMIKUX

https://m.edsoo.ru/6d05bcd8
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CBSI3M MEXY Pa3IMYHBIMU TEMaMHU
Kypca

[ToBTOpeHue u 0600IICHHE.
Pemenne 3aga4, WO CTPUPYIOIIMX

bu6mmoreka [JOK

9 CBSI3U MEXY Pa3IMYHBIMU TEMaMHU https://m.eds00.ru/51013847
Kypca
[ToBTOpeHUE U 0000IICHHE.
Pewienue 3a1a4, IO CTpUP YOI X bubmmorexa [IOK

96
CBSI3U MEXKY Pa3JIMYHBIMUA TEMaMHU https://m.edsoo.ru/248181a0
Kypca
[ToBTOpEeHUE U 000OIIICHHME.

97 Pemenue 3amayu, HWILTIOCTPUPYIOLITUX bubmumoreka [IOK
CBSI3U MKy Pa3IMYHbIMU TEMaMHU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpeHue n 0600TICHME.
Pemienne 3a1a4, MO CTPUPYIOLIUX bubmmorexa [{OK

98
CBA3M MEXY Pa3IM4YHbBIMU TEMaMH https://m.edso0.ru/6a69702b
Kypca
[ToBTOpEeHUE U 00600TIICHME.
Pemenune 3amay, IO CTPUPYIOIIAX bubmmoreka [IOK

99
CBSI3U MEXK]Y pa3JIMYHbIMU TEMaMHU https://m.edso00.ru/0f5b4b87
Kypca
[ToBTOpeHue n 0606 IICHHE.

100 Pewienue 3a1a4, MO CTPUPYIOLIUX bubmorexa [IOK
CBSI3U MEXY Pa3IMYHbIMU TEMAMHU https://m.edsoo.ru/7942fc3c
Kypca

101 Wrorosast KoHTposIbHAS paboTa brbmiorexa [OK

https://m.edsoo.ru/c2695c10
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[ToBTOpeHue u o6o0LIECHHE.

102 Perienue 3a1a4, MO CTPUPYIOLTUX 1 bubmmorexa [{OK
CBA3M MEXY Pa3IM4YHBIMU TEMaMHU https://m.eds00.ru/b4981045
Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME



https://m.edsoo.ru/b4981045

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 CuHyC, KOCUHYC, TAHI'€HC YIJIOB OT 1 bu6moteka [IOK
0 no 180° https://m.eds00.ru/33005d2b
OCHOBHOE TPUT'OHOMETPUYECKOE bubmuotexa IIOK
2 1
TOKJECTBO https://m.edsoo.ru/aba8dd52
bu6moreka [JOK
3 O 1
OPMYJIRL IIPHBGICHIA https://m.edso00.ru/98813486
bubmmoreka [IOK
4 ) 1
OPMYJRL IpHBEICHIA https://m.edsoo.ru/e00324ad
5 Pemenue TpeyrompHukoB. Teopema 1 bu6mmorexa [IOK
KOCHUHYCOB https://m.edso00.ru/9738e456
5 Pemenue TpeyronsHukoB. Teopema 1 bu6morexa [IOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
but6mmoreka [JOK
! Teopema critycos 1 https://m.edso00.ru/820ebf06
bu6mmoreka [JOK
8 T 1
COPENE CHHYCOB https://m.eds00.ru/000dd68f
Pemenune npakTH4ecKux 3a1ay C
9 UCIIOJIb30BAaHUEM TEOPEMBI 1 butamorexa LIOK
https://m.edsoo.ru/da65db4c
KOCHHYCOB 1 TCOPEMbI CHHYCOB
Pemenue npakTuyeckux 3aaay c
10 MCIOJIb30BAHUEM TEOPEMBI 1 bubmmorexa [JOK
P https://m.edsoo.ru/ed170337
KOCHHYCOB U TCOPEMbBI CHHYCOB
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Pemenune npakTuyeckux 3aaad c

11 HUCIIOJIE30BAHUEM TEOPEMBI bubmorexa [JOK
P https://m.edsoo.ru/fd237192
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenune npakTuyeckux 3a1ad c
12 HUCIIOJIb30BAHUEM TEOPEMBI bubmotexa [JOK
P https://m.edso00.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuueckre GopMyJIbl
13 JI;[HJIO a IE e onb(inlz(ay buGmorexa [OK
A Haau Tpeyr ’ https://m.edso0.ru/009bf17e
napauiesorpaMmma
Tpuronomerpuyeckue GopMyibl
14 Jill'[.]‘[o a IE Tpe rominiay bubmorexa HOK
A HHau Tpey > https://m.edsoo.ru/3479efa2
napajuiesiorpaMmma
Tpuronomerpuueckue GopMyIiIbI
15 JI'I)SIHJ'IO a I/II) e OJ'IB(EII/III)(ay bubmorexa HOK
a Hiaau Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajiesorpaMmma
Tpuronomerpuueckre GopMyJIblI
16 JII)HHJIO a IE e omimlicay bubmorexa HOK
A Ha Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajiesorpaMmma
bubmmoreka [IOK
17 ()] T
OpMyJia 1 epona https://m.edsoo.ru/ad8e9d59
but6mmoreka [JOK
18 (0)) r
OpMyia L epona https://m.eds00.ru/8fb80467
bu6moreka IIOK
19 (6)) r
OpMyJa L epoHa https://m.edso0.ru/03b9324c
20 ®opmyiia NI0IAAU BEITYKIOrO bu6mmorexa [IOK
YeThIPEXYT OJIbHUKA https://m.edsoo.ru/e20462b0
21 ®dopmyia NIOLEAAN BBITYKIOTO bubmmoreka [IOK

YETBIPEXYT OJIbHUKA

https://m.edsoo.ru/1b3f8284
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99 KonrponpsHas paborta 1o reme bu6mmorexa LIOK
"Pemenue TpeyroJibHUKOB" https://m.edso00.ru/71316455
93 Xopasl ¥ MOJOOHBIE TPEYT OJIBHUKI bu6mmoreka [JOK
B OKPYKHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 MPOU3BEIEHUN OTPE3KOB bubmmorexa [{OK
XOpA https://m.edso0.ru/9a6b9583
o5 Teopema 0 Npou3BeNEHNHN OTPE3KOB bu6moteka [IOK
XOpI https://m.eds00.ru/3280910d
26 Teopembl 0 IpOU3BENECHUH bubmotexa IIOK
OTPE3KOB CEKYIIHUX https://m.edsoo.ru/7c74ebdb
97 TeopeMbl 0 Mpou3BEIECHUN bu6motexa [IOK
OTPE3KOB CEKYIIHNX https://m.edsoo.ru/ccdb3092
28 Teopema o KBazpaTe KacaTelIbHOI Bu6mmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajpaTe KacaTelIbHON Bu6mmorexa [IOK
https://m.edso0.ru/d6df6¢c82
30 Teopembr UeBsl 1 Menenas Eﬁfgﬁ;?:g:ogzﬁz 218dfa
31 Teopemsl UeBbl 1 MeHenast Eggg;;fgjogzg 463c1he
32 Teopemsl UeBbl 1 MeHenas ngglpllr?:g:ogz}: 181429
bu6muotexa LIOK
33 Horsirie o romotetiin https://m.edsog ru/14e624fd
34 KonrtposnpHas pabota 1o reme bu6mmoreka [TOK
"TTonoOue TpeyroiabHUKOB" https://m.edso00.ru/15177855
35 VpaBHEeHUE IPAMON Ha TUIOCKOCTH. bubmumoreka [IOK

YrnoBoit KO3hGUIHEHT U

https://m.edsoo.ru/2dcfad6b
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CBOOOJIHBIN YJICH, UX
reOMETPUYECKUNA CMBICIT

VYpaBHeHME TPAMON HA IOCKOCTH.

VYraoBo# KodppULIKEHT U

bu6mmoreka [JOK

36
CBOOOIHBIN YJIeH, UX https://m.edsoo.ru/fa4fblb3
T€OMETPUIECKUNA CMBICIT
[TapaienbHOCTb U
37 MePHEeHAUKYIIPHOCTD IPSIMBIX bubmorexa IOK
PHCHANKY P P https://m.edso0.ru/6d686658
(uepe3 yrioBoit K03 GuUIUEHT)
but6moreka [JOK
38 Yy
PABHEHHE OKPYAHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepecedeHuit
39 OKPY)KHOCTEH U IPSIMBIX B bubmorexa HOK
by p https://m.edsoo.ru/36de713a
KOOpJMHATAX
Haxoxgenne nepeceueHnii
40 0K mlfocreﬁ I/IE SIMBIX B bubmorexa HOK
Py p https://m.edso0.ru/5777b234
KOOpJMHATAX
dopmyna pacCTOSHUS OT TOUKHU 10 bu6moreka [IOK
41 .
IPsIMOI https://m.edsoo.ru/5ffdeecd
[Tnomane napaaieiorpaMMa B
42 KOO mﬂiaTa; HOHﬂTHIe) 00 bubmorexa [IOK
pA T https://m.edso00.ru/19f84dae
OpPUEHTUPOBAHHOM TUIOIIAIN
[Ipumenenue meToa KOOPIUHAT B
43 MPAKTUYECKU-OPHUEHTHPOBAHHBIX bubmiorexa [OK
p https://m.edsoo.ru/7b10a3a5
TreOMETPUYECKUX 3aauax
44 KonTpomnbsHas padora mmo reme bu6morexa [IOK

"Meron koopauHat"

https://m.edsoo.ru/b1271082
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Bbu6morexa IIOK

45 B
CITOPHL Hal HHOCKOUTH https://m.edsoo.ru/bd9a630e
CroxeHHe U BEIYUTaHUE BEKTOPOB
46 — MpaBWJIa TPEYTOJIbHUKA U bromorexa [JOK
P peyr https://m.edso0.ru/193ca346
napajiesorpaMmma
CrnoxeHne U BEIYMTAHUE BEKTOPOB
47 — MpaBuiia TPEYroJbHUKA U bubmrorexa [JOK
P peyr https://m.edsoo.ru/01d8e6al
napauiesiorpaMma
48 YMHOXEHHE BEKTOpa Ha YUCJIIO bubmorexa [JOK
P https://m.edsoo.ru/e540d478
bu6moreka [JOK
49 K
OOPHIHATRL BEKTOpd https://m.eds00.ru/2278518f
CioXeHHE U BEIYUTAHUE BEKTOPOB,
50 MHO)KEHHE BEKTOpa Ha YHCIIO B bubmorexa [JOK
Y P https://m.edso00.ru/c492667b
KOOpJMHATAX
CrnoxeHne U BEIYUTAaHUE BEKTOPOB,
ol MHOXEHHE BEKTOpa Ha YKCIIO B bubmmorexa [JOK
4 P https://m.edsoo.ru/2560ab87
KOOpJIMHATaX
59 [IpumeHeHue BEeKTOPOB B (hH3HKE, bubmmoreka [JOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928
53 [TonsTre o 6a3uce (Ha MIIOCKOCTH). bubmmorexa [IOK
PaznioxxeHust BEKTOpOB 10 0asucy https://m.edso0.ru/757b9b30
54 [Tonsatre o 6a3uce (Ha MIIOCKOCTH). bu6mmoreka [JOK
Paznoxenus BeKTOpoB 1o H6azucy https://m.edsoo.ru/cfe5295e
55 [TonsTre o 6a3uce (Ha MIIOCKOCTH). bubmmoreka [IOK
PazyioxxeHust BEKTOPOB 10 0a3ucy https://m.edsoo.ru/e1a50237
56 CkansipHoe mpou3BeICHUE bubmmorexa [{OK

BEKTOPOB, T€OMETPUYECKUI CMBICIT

https://m.edsoo.ru/afb9a2a0
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1 BBIPAXXCHUC B JCKAPTOBBIX

KOOpJAMHATaxX
57 JucTpuOyTUBHOCTD CKAJSIPHOTO bu6mmoreka [JOK
MPOU3BEACHUS https://m.edsoo.ru/0bcd3387
CkanspHoe npou3BeieHUE U bubmmorexa [{OK
58
IIPOELUPOBAHUE https://m.edsoo.ru/0f16f5da
IIpuMeHnenne ckaiaIpHOrO
59 Hp01/13Be EHUS BeKTI()) OB JIA bubmotexa [IOK
POHIBEN POB A https.//m.eds00.ru/9d7b1240
HaXO0XKJICHUS JJIUH U yTJIOB
IIpuMeHenne cKaIIpHOro
60 npomBe eHUs BCKTI()) OB JUIS bubmiorexa [OK
POHSBEN POB A1 https://m.eds00.ru/99791584
HAXO0XEHUS JJIMH U yTJIOB
I1 €HEHNE CKAJIAPHOIO
61 p(I)/I N:['» IZ I:,H Beiif) OB JJId bubmrorexa [IOK
HPOUSBEACHIA POB 1 https://m.edso0.ru/894c1248
HaXO0XEHUs JJIMH U yTJIOB
Pemenne reoMmeTpruuecKkux 3aaad ¢
62 MOMOIILIO CKAaJId pHoro ’ bubmotexa [JOK
m p https://m.edsoo0.ru/e572abc0
MIPOU3BEICHUS
Pemenne reoMeTpruuecKux 3aad ¢
63 TICHHE TEOMETD A bu6moreka [JOK
TOMOTIBIO CRAJIAPHOTO https://m.edsoo.ru/75a5e4a7
MPOU3BEACHUS
64 KontposnpHas pabota 1o reme bubmotexa LIOK
"Bekrops!" https://m.edsoo.ru/55678a9d
65 [IpaBUsIbHBIE MHOTOYTOJIBHUKH, bu6motexa [IOK
BBIYMCIICHHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBunbHBIE MHOIOYTOJIBHUKH, bu6mmorexa [IOK

BBIYHCIICHUC UX 3JICMCHTOB

https://m.edsoo.ru/2517463d
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67 IIpaBunbHBIE MHOIOYTOJIBHUKH, bu6mmorexa LIOK
BBIYHMCIICHUE WX 3JICMECHTOB https://m.edsoo.ru/9f7cc71d
68 [TpaBHIIbHBIE MHOTOYTOJILHUKH, bu6mmoreka [JOK
BBIYMCIICHUE UX BJIEMEHTOB https://m.edsoo.ru/al6f6e98
69 Yucno m 1 AJMHA OKPYKHOCTH buomiorexa LIOK
https://m.edsoo.ru/78b4dc48
70 Yucrno m v AMHA OKPY>KHOCTH bubmiorexa [JOK
https://m.edso00.ru/825e73c7
71 JnvHa TyTH OKPY>KHOCTH bubmorexa [JOK
https://m.edso00.ru/3c2983f9
bubmmorexa [IOK
72 Jlniiia 2yri OKpyKHOCTH https://m.edsog ru/4eb62ffb
bubmmoreka [IOK
3 Panuannas mepa yria https://m.edsoil. ru/d3b68dca
bu6morexa [IOK
74 Panariast Mepa yria https://m.edso{)l. ru/e97f0369
75 [Inomans Kpyra u €ro 31eMEHTOB bu6mmoteka [IOK
(cekTopa M CerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Inomans Kpyra u ero 3J1eMeHTOB bu6moreka [JOK
(cexTopa u cerMeHTa) https://m.edso00.ru/10a2b760
77 [Lnomane kpyra v €ero 31€eMEHTOB bu6motexa [IOK
(cexTopa U cerMeHTa) https://m.edso00.ru/0d98bb54
Brruncnenue nepumMeTpoB u
78 [IoIaaen (bl/IFyI[)), BKJ:E)‘I&I—DHIHX bubmorexa [OK
S IeMeHTH KpyLa https://m.edso0.ru/1f673d06
Bruucnienue nepumMeTpoB u
79 momaae GuUryp, BKIFOYAIOIINX buomorexa [JOK

JIEMEHTHI Kpyra

https://m.edsoo.ru/a4dbcd171
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80 KonTponbHas no teme "/[nuna bu6mmorexa LIOK
OKPY>KHOCTH H ILIOIIAIb Kpyra" https://m.edsoo.ru/0353e638
bu6moreka [JOK
81
Herrpaibnas cHMMETPHA https://m.edso00.ru/e63ff8f2
82 [leHTpanbHO-CUMMETPUYHBIS bubmumoreka [IOK
burypsi https://m.edsoo.ru/5dbbfd1f
but6mmoreka [JOK
83 IT
OBOPOT https://m.edsoo.ru/a59548ae
but6moreka [JOK
84 (0)
cenait CHMMETpIt https://m.edsoo.ru/de5f1903
[ToBTOpeHue n 0606 IICHHE.
85 Pewienue 3a1a4, MO CTPUPYIOLIUX bubmmorexa [IOK
CBSI3U MEXY Pa3IMYHbIMU TEMAMHU https://m.edsoo.ru/46bcel28
Kypca
86 Ourypsl, CHMMETPHUUHbBIE bu6mmoreka [JOK
OTHOCHUTENBHO HEKOTOPOH ocH https://m.edso00.ru/a6b0094b
. bub6moreka I[TOK
87 HapaniebHEI nieperoc https://m.eds00.ru/3b681983
88 [loHsATHE IBMKEHUS B €0 CBOMCTBA bubmorexa [JOK
A https://m.edsoo.ru/4bda89ea
bu6moreka [IOK
P
89 aBEHCTBO QHIyp https://m.edsoo.ru/aba7d464
[Iposiene c e
90 I pH ﬂ(]j JIe H)ijm:lﬁt;pcin .:BHT e bubmorexa LIOK
pupoze, » Y yPe, https://m.edsoo.ru/92b823fd
aApXHTEKType
01 Komro3unuuy aBuxeHui bubmmoreka [IOK

(mpocTeiiime npuMepsl)

https://m.edsoo.ru/2a4a2ba8



https://m.edsoo.ru/0353e638
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8

[ToBTOpeHue u o6o0LIECHHE.
Pemenue 3aau, MILTIOCTPUPYIOLITUX

Bbu6morexa IIOK

52 CBA3M MEXY Pa3IM4YHBIMU TEMaMHU https://m.edsoo.ru/efefead3
Kypca
[ToBTOpeHue n 0600TIICHME.

93 Pemienue 3a1a4, MO CTPUPYIOLTUX bubmmoreka [JOK
CBSA3M MEXY Pa3IMYHbBIMU TEMaMHU https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpeHue n 0b6o6IICHME.

94 Pewienue 3a1a4, IO CTpUPYIOLIUX bubmmorexa [IOK
CBSA3M MEXY Pa3IM4YHBIMU TEMaMH https://m.edsoo.ru/54d14267
Kypca
[ToBTOpEHUE U 000OIIICHHE.

95 Pemienue 3a1a4, Um0 CTpUPYIOIIMX bubmmoreka [IOK
CBSI3U MKy Pa3IMYHbIMU TEMaMU https://m.edsoo.ru/a78455c5
Kypca
[ToBTOpeHue n 0600TIICHME.

9% Pemenue 3a1a4, WILIIOCTPUPYIOIINX bu6moteka [IOK
CBSA3U MEXY Pa3IMYHBIMU TEMaMHU https://m.edso0.ru/2e7695cf
Kypca
[ToBTOpEHUE U 0000TIICHHE.
Pemenue 3amayu, HILTIO CTPUPYIOIIUX bubmmoreka [IOK

97
CBSI3U MEXK]Y pa3IMYHbIMU TEMaMU https://m.eds00.ru/6383d98a
Kypca
[ToBTOpeHue n 0606 IICHME.

98 Pewienue 3a1a4, MU0 CTPUPYIOLIUX bubmmorexa [{OK

CBs3U MCXKAY pas3siMYHbIMU TEMaMU
Kypca

https://m.edso0.ru/89c5365f



https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f

[ToBTOpeHue u o6o0LIECHHE.

99 Pemienue 3a1a4, Um0 CTpUPYIOIINX 1 bubmmorexa [{OK
CBSI3U MEXKY Pa3JIMUHBIMUA TEMaMHU https://m.edsoo.ru/Odcedafl
Kypca
[ToBTOpeHue n 0600TIICHME.
Pemienue 3a1a4, MO CTPUPYIOLTUX bubmmoreka [JOK

100 1
CBSA3M MEXY Pa3IMYHbBIMU TEMaMHU https://m.edsoo.ru/27b735e9
Kypca

bu6moreka I[IOK

101 Htorosast KOHTpoJbHAs paboTa 1 https:/m.edsoo.ru/073bef5d
[ToBTOpEeHUE U 000OIIICHHE.
Pemenue 3amayu, HILTIOCTPUPYIOLITIUX bubmumoreka [IOK

102 1
CBSI3U MEXY Pa3JIMYHbIMU TEMaMHU https://m.edsoo.ru/1852817¢
Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






