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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX pa3[ejoB IIKOJbHOM MaTeMaTHKH,
UMEIOUINI CBOEH 11eNbl0 00eCneunTh U3YyYeHHE CBOMCTB U Pa3MepoB GUIYp, UX
OTHOIIEHWH W B3aUMHOE pACIOJIO)KEHWE, OMHPAETCS Ha  JIOTUYECKYIO,
J0Ka3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3yyeHUs T€OMETPUHM Ha YPOBHE OCHOBHOI'O
oOuiero o0pa3zoBaHus 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIUKUCA YUYUTCS TPOBOAUTD
JI0Ka3aTeNbHbIC PACCYKIEHUS, CTPOUTH JJOTUIECKIE YMO3AKIIOUCHHS, I0KA3hIBATh
UCTUHHBIC YTBEPKICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TPOBOJHTH
pacCyKIeHHs «OT TPOTUBHOTO», OTJIMYaTh CBOMCTBA OT TIPU3HAKOB,
dbopmynupoBaTh o0OpaTHbIE yTBepxkAeHUsA. (Ocoboe 3HaYeHWE TOKa3aTelbHAS
JVHUS UMEET Ui YrayOnEHHOro U3y4eHUs MaTeMaTHKU.

Lenbto n3ydeHus: TEOMETPUH SIBJISIETCS UCHOJIb30BaHUE €€ KaK MHCTPYMEHTA
MIPU PEUICHUH KaK MaTEeMaTHUYECKHUX, TaK U MPAKTUYECKUX 3ajayd, BCTPEUAIOIINXCS
B peanbHOW ku3HU. OOydarouuiics JODKEH HAyYUTbCS  OMNPEIENsTh
TreOMETPUYECKYIO (PUTYpy, ONHUCHIBATH CIOBAMU YEpPTEK WM PHUCYHOK, HANTH
IUIOIIAJb  3€MEJIBbHOTO  y4acTKa, pacCUMTHIBATh  HEOOXOAUMYIO  JJIUHY
OIITOBOJIOKOHHOTO Ka0ens iU TpeOyemble pa3Mepbl rapaxa Jjs aBTOMOOMWJIS.
DTOMY COOTBETCTBYET BTOpasi, BBIYUCIWTENbHAS JUHUS B H3y4YCHUU T€OMETPHH.
[Ipu pemieHuun 3agad MPAKTHUECKOIO XapakTepa OOYYaroIIMKCS YYUTCS CTPOHUTH
MaTeMaTHYeCKue MOJAENTH  pPealbHBIX JKU3HEHHBIX CUTYallMil, TMPOBOAUTH
BBIUMCIICHUS U OLICHUBATh aJIeKBaTHOCTD MOJIyYEHHOT'O pe3ybTaTa.

Oco0eHHOCTh y4eOHOro Kypca yriayO0JaEHHOTrO U3y4eHUS TEOMETPUA COCTOUT
B TOM, YTO O0y4aroIrecsi He MPOCTO 3HAKOMSTCS C ONPEACIEHHBIMU TIOHATHUSIMH, &
YBEpEHHO OBJaieBatoT UMHU. CyIIeCTBYIOLIME TEMbI MpOrpaMmMbl 6a30BOro Kypca
TEOMETPHUH U3YJaroTCs Ha OoJiee rTy0OKOM YpoBHE, a 00yJaromuecs: IpuoopeTaroT
YMEHHS, IOMOTAloIIMe MM YBEPEHHO NPUMEHATH CBOM 3HAaHHUS HE TOJBKO B
MaTeMaTuKe, HO U B CMEXHBIX IIPEIMETax, MPexke Bcero puznke U nHHOpMaTUKe,
a Tak)Ke IOJIb30BAThCS TMOJYYCHHBIMH 3HAHUSMH TPU PEHICHUH MPAKTUYECKHUX
3ajay.

CornmacHo ywyeOHOMY IIaHy B 7-9 Kiaccax wu3ydaercss yriayOJaEHHBIN
y4eOHbIi Kypce «I'eoMeTpusi», KOTOPBIA BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3/Ieiibl
cogepxanus: «Hauama reomerpum», «TpeyrompHukm», «OKpyXKHOCTHY,
«UYerbipéxyronpHukmn», «Ilomoduey, «dmeMeHTsl TpUuronoMeTpun», «Ilnomanmny», a
Takxe «MeTtoq KoopauHaTy, «Bektopsi», «IIpeodpa3zoBaHus MIOCKOCTI.

Ha wusydyenue yueOHoro kypca «l'eomerpus» orBoautcs 306 udacoB: B 7
knacce — 102 yaca (3 yaca B Hezeno), B 8 kinacce — 102 vaca (3 yaca B Henenio), B
9 xnacce — 102 yaca (3 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Hauvana reomerpuu

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

B3anmMHOe pacnonoxeHue TOUeK Ha IpsMou. M3MmepeHue IIMHBI OTpeE3Ka,
PAcCTOSTHUE MEXKAY TOUKAMH.

ITonymockocts u yroa. Bunel yrnoB. M3mepeHue BEIMYMH  YIVIOB.
Beprukanenbie U cMexHbIe Yruibl. [[apauienpHble U NEPHIEHANKYJISIPHBIE MIPSIMBIE.
Paccrosinue ot Touku 10 nipssmoit. buccekrpuca yria.

Jlomanas. Bunpl nomansix. JiimHa somanou. MHoroyrossHuky. [lepumerp
MHOTOYTOJIbHHUKA. I [OHATHE O BBIYKJIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

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

[Ipocreiimme noctpoeHus. THCTpyMEHTHI U1l NU3MEPEHUN U TOCTPOCHUH .

TpeyroabHuku

Buapl TpeyrojibHHMKOB: OCTPOYIOJIBHBIE, INPSAMOYIOJIBHBIE, TYIOYIOJIBHBIE,
paBHOOEApEHHBbIE, paBHOCTOpOHHME. Menuana, OucceKTpuca U  BBICOTA
TPEYrOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. llepBbli M BTOpOM NPU3HAKU PABEHCTBA
TPEeYrojibHUKOB. PaBHOOEIpEeHHBbIE TPEYTrOJIbHUKKM M MX cBoicTBa. [Ipu3Hak
paBHOOEIPEHHOrO TPeYrojabHUKA. TpeTHii mpu3HaKk paBEHCTBA TPEYTrOJbHUKOB.

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

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHHU.
IIpumepsl CHMMETPUH B OKPYXKAOLIEM MUPE.

IMapajanensHbie npsiMbie. CyMMa yIrj10B MHOIOyT OJIbHUKA

[TapannenbHOCTh MPSMBIX, HCTOPUYECKHE CBEIEHMS O TocTynare EBknuna u
o ponu JIo0aueBCKOro B OTKPBITUM HEEBKINAOBOM reomerpuu. CBoilcTBa M
IPU3HAKKA NApaJUICNIbHBIX NpsAMbIX. CyMMa yriioB TpeyrojbHUKa. BHeIIHHE yriibl
TpeyroinbHuka. CymMmMa BHYTPEHHHMX YIJIOB MHOTOYTOJIbHUKA W CyMMa BHELIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.

IIpsimoyroJibHbIE TPEYr 0JIbHUKH

IIpu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYroJIbHUKOB. l[leprnieHaukynsap u
HakJIOHHas1. CBOMCTBO MEIHMAHBI MPSIMOYTOJIBHOIO TPEYrOJIbHUKA, POBEAEHHON K
rurnorenyse. [IpAMoyronbHbIl TPEYTOJIBHUK C YoM B 30°.

OxpyxHOCTH



[IoHATUSA OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPY>KHOCTM M Kpyra: LEHTD,
paguyc, 1uaMerp, Xopaa, X CBOMCTBA. B3auMHOE pacIioioKeHUE OKPYKHOCTH U
npsmon. KacarenpHas u cekymas K OKpYXKHOCTH. OKpyKHOCTb, BIIMCAaHHAas B
yroiu. IIpocrelimye nocTpoeHus ¢ MOMOLIBIO HUPKYJIS U JIMHEUKH.

I'eomeTpuyeckue Mmecrta To4eK

IlonsaTHE O reomeTpu4eckoM mecrte TodeK. [IpuMepsl reoMeTpuUEeCKuX MeECT
TOYEK Ha IJIOCKOCTHU. buccekTpuca yriia u cepeilMHHBIN NEPIEHIUKYISP K OTPE3KY
KaK TeoMeTpuueckne Mecra Touek. OnucaHHash OKpPYKHOCTb TPEYrOJbHUKA, €€
LEeHTp. MeToa reoOMeTpuyecKuX MECT TOUEK IIPH PELICHUH T€OMETPUYECKUX 3a1ad.

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 cBoicTBa. [IpsmMoyroiabHuk, pomo,
KBaJIpaT, UX NpHU3HAKKM M cBoiWcTBa. Tpanernus. PaBHOOenpeHHas Tpanemnus, eé
cBoucTBa U npu3Haku. [IpssmoyronsHas tpanenns. CpeqHsis JIMHUS TPaleLUn.

Cpenssst TMHUS TpEeyrojbHUKAa. MeEToj yIBOEHUs MEIHWAaHbl TPEYrOJbHUKA.
Teopema o0 nepeceyeHn MEAUAH TPEYTOJIbHUKA.

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

LleHTpalibHO-CUMMETPUYHbIE (PUTYPBHI.

ITonodue

[TogoOue TpeyroabHUkoB, Koddduiment mnomodus. I[lpuznaku momoous
TpeyroipHUKOB. IIprMeHeHne mnoaoOHMsI TpH PpPEUIEHUH TEOMETPUYECKUX H
PaKTUYECKUX 3a]1a4.

ILnomaan

[Toastue o momaau. CBoHCTBAa IIOMAEH TEOMETPUYECKUX (UTYP.
[Ipocreiitue GopmMyIibl JuIsl IIIOMAAN TPEYTOJIbHUKA, MapajuieiorpaMma, poMoa u
tpanenuu. [Inomaan nogoO6HbIX Guryp. OTHOIIEHUE TJIOMIAAeH TPEeYTroJIbHUKOB.

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. Tpuronomerpuueckue GQynkmuu yrimoB B 30°, 45° u  60°.
[IponnopuroHanbHBIE OTPE3KU B MIPSMOYTOJILHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYTOJIbHUKH, CBA3AHHbIE ¢ OKPY/KHOCTHIO



BrycanHble M LIEHTpajbHBIE YIJIBL, YTOJI MEXAY KacaTeIbHOM M XOpAOH.
Yriel MeXIy XOpIaMHM M CEKyUIMMHU. BrncaHHbIE M ONMCAHHBIE OKPYKHOCTH
TPEYrojlbHUKAa W YeThIPEXYTronbHUKUA. CBOMCTBA M MPU3HAKK BIMCAHHOTO
YeTBIpEXYTOJbHUKA. B3aumHOe pacnosiokeHue IByX OKpyxkHocteil. Kacanue
oKkpyxHocTeid. O0uue KacaTelnbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemenue TpeyrojibHUKOB

Cunyc, xocuHyc, TaHreHnc yrmoB or 0° mo 180°. OcHOBHOE
TPUrOHOMETpUYECKOe  ToxaecTBo.  Dopmynbl  npuBeneHus.  PemieHue
TPeyroipHUKOB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemenue
MPaKTUYECKUX 33]a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpHUECKOM ONTUKH.

Tpuronomerpuueckue  GopMmynbl I IUIOW@AM  TPEYrOJbHHKA,
napajenorpaMma, pomoOa, tpaneruu. ®opmymna ['epora. Dopmyna TIIOMAAH
BBIIYKJIOT'O YETBIPEXYTOJIbHUKA.

IHogo0ue TpeyroibHUKOB

Xopapl M MOAOOHBIE TPEYrOJbHUKM B  OKpyXKHOCTH. Teopema o
IPOU3BENEHUN OTPE3KOB XOpHA, TEOPEMBI O IMPOU3BEAEHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBajpaTe KacareiabHOW. [IpuMeHeHue mpu peleHur reoMeTpHUYecKUX
3agad. Teopembl UeBbl 1 Menenas. [IoHsTHE O TOMOTETHH.

Merton KoopaAMHAT

VYpaBHeHuEe NpsMOM Ha TJIOCKOCTU. YTIOBOM KO3(P(UUHMEHT U CBOOOIHBIM
YIEH, WX TEeOMETpUYECKHil cmbica. I[lapamnenbHOCT W MEPHEHAUKYISAPHOCTD
IPSAMBIX (depe3 yriioBoi K03 UIIMEHT).

YpaBHEeHUE OKpYKHOCTH. HaxokneHue mnepecedyeHni OKpPYKHOCTEH W
OpsMBIX B KoopauHarax. dopmyiia paccTossHUAA OT TOYKM 10 npsAMou. Ilnomans
napajuieiorpaMMa B KOOpJIMHATaX, IMOHATHE OO0 OPHUEHTUPOBAHHOM IUIOIIA[IU.
[IpumeHeHne MeToja KOOPIUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T'€OMETPHUUECKUX
3aJ1aqyax.

BekTopsl

BekTopel Ha miockocTd. Cl0KEHHME M BBIYWTAHHE BEKTOPOB — IPaBHIIA
TPEYrojibHUKA U NapajuiesiorpaMMa. Y MHOXKEHHE BEKTopa Ha unciio. KoopauHaTel
BekTopa. ClIo)KeHHEe M BBIUUTAHHUE 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. JIUCTpUOYTUBHOCTb CKaJSIPHOTO IPOU3BEACHMUS.
CkansipHoe TNpou3BEeEHHE U TMpoeuupoBaHue. IIpuMeHeHHe CKalIsIpHOTO



IIPOU3BEICHUSA BEKTOPOB JUIA HAXOXKIAEHUS [JUIMH U yrjaoB. Pemenue
FEOMETPUUECKHUX 3a1a4 C ITIOMOILBIO CKAJSIPHOTO IIPOU3BEICHMUS.

JlJINHA OKPY/KHOCTH M INIOIIAAb KPYra

IIpaBuibHBIE MHOIOYroiabHUKM. JlnmmHa oOkpyxHocTH. ['pagycHas wu
paauaHHas Mepa yrijia, BBIUMCIEHWE IJIMH Ayr OKpyxkHocrted. [lmomans kpyra,
ceKTopa, cermeHTa. Mctopuueckue cBesieHus: 00 M3MEPEHUH IJIMHBI OKPY>KHOCTH U
IJIOLIAU Kpyra.

JIBHKEHMS JIOCKOCTH

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

[lonsatue nBwxeHus u ero cBoiicTBa. PaBenctBo ¢uryp. IlposBrenus
CUMMETPUU B IIPUPOJE, KHUBOIMCH, CKYIbNOTYype, apxurekrype. Kommosunuun
JBWKEHUH (TpocTeiimre npuMepsl). [IpuMeHeHre B reOMEeTPUYECKUX 3a/1a4ax.
IINIAHUPYEMBIE  PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS NPOrpaMMbl IO MaTeMaTHKe
XapaKTEPU3YIOTCS B YACTH:

1) maTpuMoOTHYECKOr0 BOCIIUTAHMS

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHWEM K JOCTH)KEHHAM  POCCHUUCKHUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYE€CKOW IIKOJIbI, K MCIIOJb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskIaHCKOr0 M JYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS

TOTOBHOCTBIO K BBINOJHEHNIO 003aHHOCTEHN IpakJaHUHA U peau3alluu ero
mpaB, TMPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHHUS
pa3IMYHBIX CTPYKTYp, SIBICHHM, IPOLENYyp TPaXkIaHCKOIro odliecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C IPAKTUYECKUM NPUMEHEHUEM JOCTHIKEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJTLHO-3TUYECKUX MPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIMTAHMS:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MAaTeMaTU4YECKOM HAIPABIEHHOCTH, OCO3HAHUEM BaXKHOCTU MaTEMAaTHYECKOTO
o0pa3oBaHUsl Ha TPOTSHKCHUHM BCEW JKWM3HM JJIsl YCIENHOM mpodeccruoHaIbHOM
NEeSTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAaHHBIM BBIOOPOM U



OCTPOEHUEM MHAUBUAYAILHON TPACKTOpUU 00pa30BaHMs U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3CTEeTHYECKOro BOCIIUTAHMA:

CIOCOOHOCTBPIO K OMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCHPUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pPEUICHUH, pacCyX JCHU, YMEHHIO BHJIEThb
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTel HAYYHOr' 0 MO3HAHMA:

OpUEHTAlMell B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeNIOBEKa, IPUPOIbI U
oOlIecTBa, MOHUMAHWEM MAaTEMAaTHUYEeCKOM HayKu Kak cdepbl 4YelI0BEYECKOM
NESATENbHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAZICHUEM SI3bIKOM MAaTE€MAaTUKH U MaTeMaTU4YeCKOM KYyJIbTYypOH KakK CpPEeACTBOM
IIO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEA0BATEIBbCKON IEATEIbHOCTH;

6) ¢pusuyeckoro Bocnuranus, GopMHPOBAHMA KYJAbTYPbI 310POBbS U
3MOLMOHAIBHOI0 0JIAT OIOJIYYHS:

TOTOBHOCTBIO NPHUMEHSATh MaTEMaTHYECKHME 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbsl,  BEIEHUS  3J0pOoBOro oOpa3a JKHU3HU  (340pOBOE  IHUTAHUE,
cOaaHCUPOBaHHBIM PEXUM 3aHATHUM W OTAbIXa, peryiaspHas (uznyeckas
AKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBBIKA pe(IeKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTo e MpaBa APYroro 4ejaoBeKa;

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

OpUEHTALMEN Ha MPUMEHEHHE MATEMATHYECKUX 3HAHWUM JUIS PEIICHUs 3a1a4
B 00JIACTH COXpPAaHHOCTH OKPY)KAIOIIEH Cpelbl, IIAHUPOBAHUS TOCTYIKOB U
OLICHKM WX BO3MOXKHBIX TIOCJIEJICTBUI MJIi OKpYXKalolleld cpeabl, OCO3ZHAHHEM
r7100a1bHOI0 XapakTepa 3KOJOrMUECKUX Mpo0OieM U MyTe UX peleHus;

8) aganTanuu K M3MEHAIIUMCS YCJIOBHAM COLMAJBHONH U NPHUPOIHOMH
cpeabl:

TOTOBHOCTBIO K JACHCTBUSM B YCJIOBHUSX HEONPEAECIEHHOCTH, IMOBBIILIEHUIO
YPOBHs CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO EATEIBHOCTh, B TOM YHCIE
YMEHUE YYUTBCS Yy APYrUX JIOJEH, MpHOOpeTaTh B COBMECTHOM 1€ATEIbHOCTH
HOBBIC 3HAHMSI, HABBIKM Y KOMIIETEHIIUN U3 OIBITA IPYTHX;

HEOOXOJIMMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HAHWUM, (HOPMYIHPOBATH UIEH,
MOHATHUS, TUIIOTE3bl 00 0OBEKTaX M SBJICHUSAX, B TOM YHCIIE pAHEE HEU3BECTHBIX,
0CO3HaBaTh JAE(PUIMTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHE;

CIOCOOHOCTBIO  OCO3HaBaThb  CTPECCOBYIO  CUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0O KaK BbBI30B, TPEOYIOLIMNA KOHTPMEpP, KOPPEKTHUPOBATH
OPUHUMAEMbIE PEIIeHUs] U JACUCTBUS, (POPMYIUMpPOBaThL U OIEHUBATh PUCKU U
HOCJeCTBUSA, (POPMUPOBATDH OMBIT.



METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOCHHUs MpOrpamMMbl 0 MaTeMaTHKE HAa YPOBHE OCHOBHOIO
oO1mrero oopazoBaHusi y o0ydarorierocst 0ynyT cpopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTarhl, XapaKTePU3YIOIIHECS OBJIQJICHHEM YHHUBEPCATbHBIMHU
NIO3HABATCIILHBIMA ~ JICHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHUKATUBHBIMH
JICHCTBUSIMU M YHHBEPCATBHBIMU PETyIATHBHBIMU JCHCTBHSIMHU.

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeHCTBUSA
ba3oBbIe JJornueckue 1eMCTBUA:

BBISIBJISITh M XAPAaKTEPU30BATHh CYIIECTBEHHbBIE INPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXAYy MOHATUSAMHU, (OPMYJINPOBATH
OTIpeNieJICHUs TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCHU(PHUKAIIH,
OCHOBaHUS /JIs1 00OOIICHHS U CPAaBHEHUSI, KPUTEPUHU MTPOBOIMMOTO aHATN3a;

BOCIIpUHUMAaTh,  (OPMYIMpPOBaTh U  INPeoOpa3OBbIBATh  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIEC, €NIUHUYHBIE, YACTHBIE U OOILKE, YCIOBHBIE,

BBISIBIISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUMS
B (pakTax, NaHHbBIX, HAOMIOJEHUAX U YTBEPXKICHHUSX, MpeajiaraTh KpUTEPUHU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIKOYEHNN, YMO3AKIIFOUEHUH 10 aHAJIOTUU;

pa3duparh J0Ka3aTeabCTBA MATEMaTHYECKUX YTBEPKIECHUN (MpsSMble U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOATENILHO JI0Ka3aTEebCTBA MaTEeMaTHYECKUX
(GakToOB, BBICTpaMBaTh APryMEHTALIMIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW MHIYKIIMH, OOOCHOBBIBAaTH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh Crmoco0 pemeHus y4deOHOM 3amauu (CpaBHUBAThb HECKOJIBKO
BApUaHTOB  pElICHUs, BbIOMpaTh  HaumbOojee NOAXOASAIMA € Y4ETOM
CaMOCTOSATEIIbHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bCcKue A1eiCTBHA:

UCIOJb30BaTh BOMNPOCHl KaK HCCIEI0BATEIIbCKMM HHCTPYMEHT I103HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYHE,  MpodIiEeMY,
CaMOCTOATENIbHO YCTAHABIMBAaTh HCKOMOE W JaHHOE, (POpMHpOBATh THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3HUIINIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSATENIBHO COCTABICHHOMY IUIAHY 3KCIEPUMEHT,
UCCIIE/IOBAHNUE IO YCTAaHOBJEHHIO OCOOEHHOCTEH MaTeMaTHUYecKoro oOOBEKTa,
3aBUCUMOCTEN 00BHEKTOB MEXAY COOOi;

CaMOCTOATENIbHO (HOPMYIHUPOBaTh OOOOILEHUS U BBIBOABI IO pe3yJbTaTam
OPOBEAEHHOTO  HAOJIIOJIEHUS,  WCCIENOBaHUA, HOKCIIEPUMEHTa,  OLIEHUBATh
JIOCTOBEPHOCTD MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U O0OOIIIECHUH;



IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAaKXKE BbIABUIATh
IPEIIIOJIOKEHUS O €70 Pa3BUTUHU B HOBBIX YCJIOBHUSX.
Pabora ¢ undopmanmei:

BBISIBIIATh HEJAOCTATOYHOCTh U M30BITOUHOCTh HMH(OpPMAlMM, JaHHBIX,
HEOOXOUMBIX JUIsl pELICHUS 33/1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPHPETUPOBATH
UHGOPMAIUIO PA3TUYHBIX BUJIOB U (JOPM MPEACTABICHUS;

BbIOMpaTh (opmy mpeAcTaBieHHs MHGOpPMALMM U HILUIIOCTPUPOBATH
pelaeMble 3aJJa4ll CXeMaMu, TuarpaMMaMu, HHON TpapuKoi U UX KOMOUHAIUSIMUY;

OLICHMBAaTh HaAEKHOCTh MH(MOPMALIMKU MO KPUTEPHUSIM, MPEII0KEHHBIM WU
chopMyIUPOBaHHBIM CAMOCTOSTEIBHO.

KoMMmyHHKAaTHBHBIE YHUBEPCAIbHbIE Y4eOHbIe 1eiiCTBHUS:

BOCIIPUHHUMATh U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU U
HeIsIMU  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOIy PEUICHHUS 3aJauH,
KOMMEHTHUPOBATh MOJTY4E€HHBIN pPe3yIbTaT;

B X0Jle¢ OOCYXKIEHMsI 3aJlaBaTh BOMPOCHI IO CYHIECTBY OOCYKIAaeMOU TEMBI,
mpoOsieMbl, pelIaeMol 3aJa4y, BBICKA3bIBaTh WJEH, HAIENEHHbIE HAa TOHCK
pEIICHUsI, COTMOCTABJISITH CBOM CYXACHHUS C CYXKICHUSIMHU APYyrUX YYaCTHUKOB
nuasnora, OOHapy>KUBaTh pa3IMYMe W CXOACTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMynHpoBaTH pa3HOTIACHUS, CBOU BO3PAKCHHS;

MPENICTABIIATh PE3yJbTAThl PEIICHUS 33Ja4M, SKCIIEPUMEHTA, MCCIICI0BaHMUSI,
IIPOEKTa, CaMOCTOSTENLHO BHIOMpaTh (hOpMAT BBICTYILUICHUS C Y4ETOM 3aaad
IPE3eHTAlMU U OCOOEHHOCTEN ayIuTOPHH;

MOHUMATh W MCIOJB30BaTh MPEUMYIECTBA KOMAHIHON U WHAMBHUAYaIbHOU
paboOThl TIpU peHIeHUU Y4eOHBIX MaTEeMaTUYECKUX 3a/]ad, NPUHUMATh IIeNb
COBMECTHOU JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM paboThI,
pacnpenensaTh BUIbI pabOT, JAOroBapuBaTHCS, OOCYXKIaTh MPOLECC M pPe3ybTaT
paboThl, 000011IaTh MHEHHUSI HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBLIX dopmax paboThl (0OCYXIAeHHUS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD) W HWHBIC); BBIIOJHATh CBOIO 4acTh pabOTHl W
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYIMMHU YJE€HAMU KOMAaHbI, OLIEHUBAThH
KauyecTBO pe3yibTaTa W KayeCcTBO CBOEro BKJIaga B OOMIIMI pe3ynbTar IIo
KpUTEPUSIM, CHOPMYIIMPOBAHHBIM YIaCTHUKAMH B3aUMOCHCTBUS.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA
Camoopranuzanmus:



BBISIBJISITH MPOOJIEMBI ISl PEIICHUs] B JKU3HEHHBIX U y4EOHBIX CHUTYaIUSX,
OPUEHTHUPOBATHCS B PA3IMUHbBIX MOAXOAaX MPUHATHUS pelieHUu (MHIUBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, aIrOPUTM pelIeHUs 33Jaud (WU ero
4acTh), BBIOMpaTh CIIOCOO pelIeHUs C YYETOM HMMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATh BapHUAHTHI
pelieHni ¢ yuéToM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTE/JIEKT:

BJIaJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI Ipollecca U pe3yJibTaTa
pelIeHHs] MaTeMaTUYEeCKOM 3a1aun, CAMOMOTHBAIIUU U peIIEKCHU;

MPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPU PELICHUU 3a]1ayH,
BHOCUTh KOPPEKTUBbI B JESATEILHOCTb HA OCHOBE HOBBIX OOCTOATEJBCTB,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yjbTaTa AESITEIbHOCTU IMOCTAaBICHHOW LENH U
YCIIOBUSIM, OOBSCHSTH NPUYUHBI JTOCTHKEHUS UM HEIOCTYOXKEHUSI 11EJIH, HAXOUTh
OLINOKY, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BBIP@KaTh 3MOLMHU NPU U3YYEHHH MATEMaTUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLIMOHAJIBHYIO OLICHKY PELICHUS 3aa4H.

IMPEAMETHBIE PE3YJIbTATBI

K xoniry oOydenus B 7 kjiacce 00yJaromunics MOTyIUT CIEIYIONNE TPEIMETHBIC
pe3yabTaThl:

PacriosHaBaTh W3Y4YCHHBIC TE€OMETPHUYECKHE (UTYpBI, ONPEeNiITh UX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TEOMETPHUYECKUE (UTYPHI, BBITOIHSTH
YepTeKH 1O YCIOBUIO 3amaud. V3MepsTh JHMHEWHbIE W YIJIOBBIC BEIUYHHBI.
Pemate 3aauu Ha BRIUKUCIICHUE JUTMH OTPE3KOB M BEJIMYWH YTJIOB.

Jlenath MPUKHUAKY M OIEHKY JIMHEHHBIX M YTJIOBBIX BEIUYHH MPEAMETOB B
peabHON JKM3HHU, Pa3MEpOB MPHUPOIHBIX OOBEKTOB. Paznmmuarh pasmepsl ITHX
O00BEKTOB TIO MOPSAKY BETMYUHEI.

CTpoUTh YEpPTEKU K TEOMETPUUECKUM 3a][auaM.

[Tomp30BaThCsl MpPU3HAKAMH PABCHCTBA TPEYTrOJIBHUKOB, HKCIOJIh30BaTh
PU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUU 3a]1a4.

[IpoBOIUTE JOTHYECKHE PACCYXKACHHUS C MCIOJIB30BAHMEM TE€OMETPHUCCKHUX
TEOPEM.

[Tonb30BaThCsl MpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIHWAHBI, TMPOBEACHHOW K  THIOTEHY3€  MPSIMOYTOJIHHOTO
TPEYroJibHUKA, B PEIICHUU T€OMETPHUECKUX 3a/1a4.



OmnpenensaTe napajuIeIbHOCTh MPSIMBIX C TOMOIIBIO YIJI0B, KOTOpBIE 00pa3yeT
¢ HUMH ceKymas. Onpenensars napaiebHOCTh IPSIMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSHHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYrOu MPSIMOM.

Pemiats 3a7aun Ha KiieTyaToi Oymare.

[IpoBOAUTH BBIUMCIEHUS W HAXOIUTh YHUCIIOBblE W OYKBEHHBbIE 3HAUCHHS
YyIJIOB B TIEOMETPUYECKMX 3a7ayaX C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB WM MHOI'OYIOJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX IpHU
NEPECEUCHUN JABYX IapajUIeNIbHBIX NPSIMBIX CceKymel. Pemars npaktuueckue
3a/1a4M Ha HAXO0XKEHUE YIJIOB.

Bnagers monsituem reomerpuyeckoro mecra todek (I'MT). Omnpenensateb
OHMCCEKTPHUCY yrila U CEpPEeANHHBIN MEPIEHIUKYIAP K OTPE3KY KaK T€OMETPHUECKHE
Mecta Touek. [lonp3oBaThCs moHsATHEM reomeTpuyeckoro mecta Touek (I'MT) npu
J0Ka3aTeIbCTBE FEOMETPUYECCKUX YTBEPKIACHUN U IIPU PELICHUH 3a/a4.

@opMyIMpPOBaTh ONPENEIECHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHWAMETPa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JOKa3bIBATh U IPUMEHATH
9TU CBOMCTBA NPH PELICHUH 3a4a4.

Biiamerp MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaXoAuTh €€ HeHTp. [loka3piBaTh U UCHOIB30BaTh (PAKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA IEPECEKAIOTCSl B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE
NEPIEHIUKYJIIAPBI K CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAIOTCS B OHOM TOUKE.

Biiamers moHATHEM KacaTelbHOW K OKPYXHOCTH, MOJIB30BaThCA TEOPEMOU O
NEPIEHAUKYIIAPHOCTU KACATEJIbHOW U Paauyca, IMPOBEAEHHOIO K TOYKE KAacCaHUS.
JIOKa3pIBaTh paBEHCTBO OTPE3KOB KACATEJIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX U3
OJTHOW TOYKH, Y IPUMEHSATH 3TO B PELICHUU T€OMETPUUECKUX 3a1a4.

JlokasplBaTb M NPUMEHATH NPOCTEUINNE TIE€OMETPUYECKUE HEPABEHCTBA,
IIOHUMATh UX IPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHHUSI C IIOMOIIBIO LIUPKYJISA U
JIMHEVKH.

K koHmy oOydenuss B 8 KkJjacce OOy4aromMiicss MOIYYUT CIAEAYIOIINE
MPEeIMETHBIC PE3YIbTATHI:

Pacno3dHaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
M0JIb30BAaThCSI UX CBOWCTBAMH IPU PEIICHUU T'€OMETPUUECKUX 3ajay. Paznnuarh
PU3HAKU U CBOMCTBA MapajijiesiorpaMma, poMOa U IpSIMOYTOJIbHUKA, I0KAa3bIBATh
UX ¥ YBEPEHHO MPUMEHSTH MPHU PEIICHUU TEOMETPUUECKUX 3a]1a4.

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

BrageTts moHsiTHEM CpeHEN JTUHUU TPEYroJbHUKA W Tpamneluu, MPUMEHSThH
UX CBOWCTBA NpPH pEUICHWH T'E€OMETPUYECKUX 3anad. lcmonb3oBaTth Teopemy



Qajieca U TEOPEMY O NMPONMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JUIS PELICHUS
IPAKTUYECKUX 3a7a4.

Pacnio3HaBath I1EHTPaTbHO-CUMMETPUYHBIE (DUIYpbl W HCHOJb30BaTh HX
CBOMCTBA IIPH PEIICHUU 3a]a4.

Brnagers mOHATHSAMH MNOA00USI TPEYroJbHUKOB, Kod(duimeHnta mnonoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJJOOHBIX TPEYroJbHUKOB. MIMeTh npencraBienue o
npeoOpa3oBaHUU MOA00Us U O Momo0HBIX (urypax. [lomp3oBaThcs MpU3HAKAMU
noJIo0Msl TPEYroJIbHUKOB TPU PEIIeHUH TeOMETpUYecKUx 3anad. JlokaspiBaTh M
OPUMEHATH OTHOILIEHHS TPONOPLUHUOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTrOJIbHUKAX.
[IpumensTh nogo0due B MPaKTUYECKHUX 3aadax.

BoiBomuTe W ucCnonb3oBaTh IpocTediiue  GOopMynbl  AisA  IIIOUIAId
TPEyroJibHHKa, MapajenorpaMma, pom0Oa u Tpaneuuu. BeauciasaTs (pa3muuyHbIMU
cnoco0amu) IUIOMIAAb TPEYrojJbHUKAa W IUIOLIAQAM MHOTOYTOJIBHBIX (QUryp
(monb3ysch, Tae HEOOXOAUMO, KalbKyJIATOpOM). 3HATh OTHOIICHHE ILIOIIAZCH
NoJO0OHBIX (UTYyp W NMPUMEHATh IPU pElICHUHU 3a1ad. [IpuMEeHATh MOIydeHHbIE
YMEHHMS B IPAKTUUYECKUX 3a7a4ax.

[Tonb3oBatrbecsi Teopemoit Iludaropa maiiss penieHuss TEOMETPUYECKUX W
OpakTU4YeCKuXx 3anad. CTpouTh MaTEMaTHYECKYH0 MOJENb B IPAKTUYECKUX
3aJ1ayax, CaMOCTOSITENIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITIMHBI.

Brnagers MOHATMEM BIMCAaHHOTO W LEHTPAJIbHOIO yrija, yria MeXIy
KACaTeJIbHOW M XOpPJOM, ONMCAHHOM W BIMCAHHOW OKPYKHOCTH TPEYrOJIbHUKA U
YETBIPEX YT OJIbHUKA, IPUMEHATh UX CBOMCTBA MPY PELICHUH 3a/1a4.

[IpuMeHATh MONMyYEHHBIE 3HAHMS HAa MPAKTHUKE — CTPOUTh MaTeMaTUYECKHE
MOJIEN JUISl 33]1a4 PeaJIbHOM KU3HHU U MTPOBOJUTH COOTBETCTBYIOLIME BHIYMCIICHHUS
C TpUMEHEHUEM NOoA00Us U TPUTOHOMETpUU (TOJB3YACh, TJE HEOOXOIHUMO,
KAJIbKYJIITOPOM ).

K xoHiry o0ydenus B 9 kiacce 00y4aromuics MoxyquT Cleyolue MpeIMETHbIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETpHUUYECKHE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOIUTh C MX
MOMOIIBI0 PA3IMYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJIbHUKA («pelleHue
MPSMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxonuTh (¢ MOMOIIBIO KadbKYJISATOPA) AJIMHBI
Y YTJIbI [T HETAOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaThCcs opMysnaMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUJII HAXOXKIEHUSI COOTHOLIEHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NPUMEHATh UX HJIA
HAXO0XJICHUS Pa3JINYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IPU PELICHUM T'E€OMETPUYECKHX 3anad. lIpumeHATs nonydeHHbIE 3HAHUA NPU
pPELIEHUN MPAKTUYECKUX 3a/1a4.



[IpuMeHATh TPUTOHOMETPHIO B 33/1a4ax HAa HAXO0XKJAECHUE IUIOIIAIN, BBIBOAUTH
U BIIQJIETh TPUTOHOMETPUUECKUMHU GOopMysiaMHu Ui TUIOIMIAIU TPEyroJIbHUKA,
napajuiesnorpaMmma, pomoa, Tparneiuu, BRIBOAUTh U IPUMEHATH (hopmyny ['epoHa u
dbopMyy Ui IUIOMIAU BBITYKJIOT0 YEThIPEXYTOIbHUKA.

Nmerp mpencraBieHuEe O TOMOTETHHM, TPUMEHSITh B MPAKTUYECKHUX
CUTYyalUsX.

Hcnonb3oBare TeopeMsl UeBbl 1 MeHenas npu peleHnu 3aiad.

Hcnonp3oBaTh TEOpeMbl O BIHMCAHHBIX YIUIAX, Yriax MEXAYy XopaaMu
(CeKyIIMMU) U yriie MEXKy KacaTeJIbHOW W XOPAOW MPU PEUIEHUH T€OMETPUUYECKHUX
3amad. JlokasplBaTh M MPUMEHSITH TEOPEMBbI O MPOU3BEACHUU OTPE3KOB XOPI, O
MPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Branerp moHSITHEM KOOpAMHAT Ha IUIOCKOCTH, paboTarh C YpaBHEHUEM
OpsiMOM  Ha TMJIOCKOCTU. BrageTh NOHATUSAMU yriaoBoro KosdduimeHta wu
CBOOOIHOTO YJICHAa, MOHUMATh WX TEOMETPUYECKHUU CMBICI M CBSI3b YIJIOBOTO
kod(duiimeHTa ¢ BO3pacTaHWMEM U YOBIBAaHHWEM JHMHEHHON (QYHKUHMH. YMETh
pemarb METOAOM KOOPAWHAT 3aJadyM, CBS3aHHbIE C NapaUIEJbHOCTBIO U
MEePIEHIUKYJIIPHOCTbIO MPSAMBIX, MEPECEUCHUEM MPSIMBIX, HAXOXIECHUEM TOUEK
IIEPECCUCHUS.

BriBoguTh U BIAAETh YpPaBHEHHEM OKPYKHOCTU. Mcmonb3oBaTh MeETON
KOOPAMHAT Il HAxXOXKJICHUs IEPECECUCHUU OKPYKHOCTEW W NpsMbIX. Biangersb
dbopMysaMu PAcCTOSIHUSA OT TOYKHM JO MPSIMOM, TUIONIAAW MapajuieorpaMMa B
KOOpAMHATaX, MMETh MOHATHE 00 OpHEeHTHpOBaHHOW Momanau. llorap3oBaThes
METOAOM KOOpAMHAT Ha IUIOCKOCTH, TPUMEHSATh €ro NpU  PELICHUH
FEOMETPUUECKUX U TMpaKTUYeCKuX 3anad. [IpuMeHsTh MeToJ KOOpJAWHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1auax.

Biamerp NOHSATHEM BEKTOpa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPBI,
YMHOXaTh Ha YHUCIO, BIaJE€Th MpaBUJIAMH TPEYroJIbHUKA M MapajuiejorpaMmma.
Brnanerp npakTUYEeCKUMHU HHTEPHPETALUSIMHU BEKTOPOB. YBEPEHHO MOJb30BAThCS
KOOpJIMHATaMU BEKTOpa. Biagerp CIOKEHHMEM W BBIUMTAHUEM BEKTOPOB,
YMHOXXECHHEM BEKTOPA HA YUCIIO B KOOPJAWHATAX.

Nmets npencraBieHue o 0asuce (Ha MIOCKOCTH). PackiaabiBaTh BEKTOPHI O
O0aszucy. PacknaapiBaTh BEKTOpbl CHJI C TIOMOIIBIO TMPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOIIEHUM. [IpuMeHATh TONydeHHbIE 3HAHUS B
npocTelmmx GU3NIECKuX 3a1adax.

Branerp mOHSTHEM CKaJIspHOTO MPOU3BEICHUSI BEKTOPOB, MOHUMATh €ro
F€OMETPUYECKAM CMBICII W YBEPEHHO TIOJIb30BAThCSl €ro BBIPAKEHHEM B
JEKapTOBBIX KOOPJMHATAX. 3HATh AUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEIICHUS
U €ro CBs3b C MpoerupoBaHueM. [[puMeHsTh CKaipHOE POU3BEACHUE BEKTOPOB
JUISL HAaXOXKAEHUS JUIMH U yrioB. Pemars reoMeTrpuyeckue 3aJayd C MOMOIIbIO



CKAJLIPHOTO IIpOU3BeIeHM. Mcronp30BaTh CKaIsipHOE NMPOU3BEIAECHUE BEKTOPOB B
anreOpanueckux U PU3NYECKUX 3aJadax.

Biamerp MOHATHSAMM NPAaBWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI yTU OKPYKHOCTU U PaJMaHHOM MEPHI yIia, BBIYUCIATH ILIOIIAAb Kpyra U
ero yacted. [lonnmarte cmbicn yucna m. [IpUMEHATH NOJydEHHBIE YMEHUS TpU
pELlIEHUU NPaKTHUYECKUX 3ajady. 3HaTb HMCTOPHUYECKHE CBEIEHUS 00 M3MEpEeHUU
JUIMHBI OKPYKHOCTH U IIIOIIAIHA Kpyra.

Nmety mnpeacTaBieHre O MpeoOpa3oBaHUU IUIOCKOCTH, O JBUKEHUSX.
Haxomute ocu, LEHTppl CUMMETpUH (GUTYp, LEHTPHl MOBOPOTA, HAXOAUTH
KOMITO3ULIUM MPOCTEHIINX TpeoOpa3zoBaHuil. [IpUMeHSTh ABUKEHUS MIIOCKOCTH
[IpU pELIEHUU T€OMETPUYECKUX 3a]ay.

[IpuMEHATh MOMYYEHHBIE 3HAHUSA HA NMPAKTUKE — CTPOUTHh MATEMaTUYECKUE
MOZEIIN I 33[1a4 peajJbHOMN KU3HU U IIPOBOJUTH COOTBETCTBYIOLIUE BHIYNCICHUS
C TNpPUMEHEHHEM MOAO0US M TPUTOHOMETPUYECKUX (PYHKIMHA (MOIB3YsCh, TIE
HE00XO0AMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB H TeM nudpoBbie
Ne i/m P Kourposbubie | Ilpakrnyeckune (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Hauana reometpuu. IIpocreiimmue
1 reoMeTpuieckue (GUrypel ¥ ©X CBOKWCTBA 28 1 br6amorexa [IOK
P P ' https://m.edsoo.ru/78c146c4
H3mepenne reoMeTpruuecKuX BEIUYUH
bubmioreka [IOK
2 T 1 1
peyroTbHu o https://m.edsoo.ru/78c146¢4
3 [TapannenabHocts. CymMma yrioB 15 1 bubmmoreka [IOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpssmoyTonbHBIE TPEYTOJTLHUKH 7 bubmorexa TIOK
pAMOYT eyt https://m.edso00.ru/78c146¢c4
bu6mmoreka [JOK
5 r 5 1
COMETPHICCRIC HEPABEHETRa https://m.edsoo.ru/78c146¢4
OxpyxHOCTh. ['eoMeTpudeckue Mmecra
6 TO‘Ipe}II:KHOC OCHUS CTiOMO BIO [IUPKYJIIS 18 1 brbmorexa [TOK
o P HIbIO HHPKY https://m.edso00.ru/78c146¢c4
U JINHEHKU
7 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3AIIHS 10 1 bubmuorexa [IOK
3HaHUI https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0
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8 KUIIACC

KoanuectBo yacos DJIeKTPOHHBIE
HauMeHoBaHMe pa3iesioB U TeEM (uudposbie)
Ne n/m Konrtpoasbnbie | IlpakTnueckue
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
" bubmotexa [JOK
1 4 22 1
CTRIPEXYTOTLHIIH https://m.edsoo.ru/a5cbh98eb
bubmioreka [IOK
2 Honobe 16 1 https://m.edsoo.ru/a5cb98eb
bubmioreka [IOK
I1 1 1
3 Hotaiy 6 https://m.edsoo.ru/a5ch98eb
4 Teopema Iludaropa u Hauana 18 1 bubmmoreka [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, 0600IICHIE, CHCTEMATH3AIUS 10 1 bu6moreka [JOK
3HAHUM https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undpoBbie
Ne n/m past Kontpoabnsie | IlpakTnueckue (mpp )
NMPoOrpaMMmbl Bcero oOpa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
bu6moreka [JOK
22 1
L Pettteriie TpeyronbHiKoB https://m.edsoo.ru/dddde230
2 [TonoGue TpeyroabHUKOB 12 1 bu6mmotexa [IOK



https://m.edsoo.ru/a5cb98eb
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https://m.edsoo.ru/dddde230
Bbu6morexa IIOK
M 1 1
3 CTOM KOOpAHHAT 0 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
4 Bexropsi 20 . https://m.edsoo.ru/dddde230
bu6moreka [JOK
> JLTHHa OKPYHOCTH H IUIOWAAE KPYra 16 ! https://m.edsoo.ru/dddde230
but6mmoreka [JOK
0 Hpwketis mockocTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpeHue, 0000IICHHE, 12 1 bu6moreka I[IOK
cUcTeMAaTU3aLMs 3HAHUN https://m.edsoo.ru/dddde230
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0
INOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC
KoaunuyecTBOo 4acoB
Ne Hara DJieKTPOHHbIEe HU(poBbIE
Tema ypoka Kourpoabnsie | IlpakTnueckue
n/n Bceero u3yyeHusi | oOpa3oBaTejbHbIe Pecypchl
padoThI padoThI
1 Hcropust BOSHUKHOBEHUS U 1 bubmmoreka LIOK
pa3BUTHS T€OMETPUHU https://m.edsoo.ru/925af86b
HayvanbHble HOHATHS
2 reoMmerpuu. Touka, mpsmast 1 bubmorexa TTOK
TP 1P ’ https://m.eds00.ru/659c4331
OTPE30K, JIy4
Havanbaeie nonsaTus
3 reomerpuu. Touka, mpsiMas 1 bubmorexa HOK
TpuH. - 1P ’ https://m.edsoo.ru/20bael2a
OTPE30K, JTyd
4 ITonstue 00 akcuome, 1 bu6morexa IIOK
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TeopeMe, J0Ka3aTebCTBE,
ONpEJIeNICHUH, CBOMCTRE,
MpU3HAKE

https://m.edsoo.ru/3d223477

B3anmHoe pacnonoxenue
TOUYEK Ha npsMoi. 3mepenue

bub6morexa IIOK

5
JUIMHBI OTPE3Ka, PACCTOSHUE https://m.eds00.ru/92b776f1
MEXIy TOYKaMHU
B3anMHoe pacnionoxxeHnue

5 TO4YeK Ha npsmMoil. U3mepenue bubmmoreka LIOK
JUIMHBI OTPE3Ka, PACCTOSHUE https://m.eds00.ru/9c500788
MEXAYy TOYKaMU
Bsaumnoe pacrnoyioxxeHue

7 TOUYEK Ha MpsiMoi. 3mepenue bubmmoreka [IOK
JUTMHBI OTPE3Ka, PaCCTOSHHE https://m.edsoo.ru/7f06e8ce
MEX]ly TOYKaMH
[Tonynockocts u yroi. Buasl

8 J'IO}I; Uzme eHI/Ie}l;reJ'II/I‘-II/IH bubmorexa [TOK
YHIOE: P https://m.edso0.ru/36862bf3
YTJI0B
[Tonymnockocts 1 yroia. Bunasl

9 noB. MI3Mepenue BeuyuH bubmorexa LIOK
Y0P P https://m.edsoo.ru/21ce4ff2
yTJI0B
[TonymiockocTs u yroia. Buasl

10 noB. MI3Mepenue BemanH bubmorexa IOK
YHIOB: P https://m.edsoo.ru/ce214e34
YTJIOB
BeprukaibHbie U CMEXHBIE

11 Tibl. [lapannensHbie u bubmorexa [JOK
YHimL. 2 ap https://m.edsoo.ru/7399faea
MepIeHINKY IS PHBIE TPSIMbIE

12 BeprukanbHble U CMEXHBIE Bu6mmorexa [IOK

https://m.edsoo.ru/5¢c2c0dff
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yribl. [lapannensasie u
HEPIIEHAVKYJISIPHBIE HPAMBIE

BepTI/IKaHBHBIe U CMCXXHBIC

bub6moreka [JOK

13 Nl
YHIRL 27aPRIIcIBHbLe 1 https://m.edso00.ru/4a4bf678
TIEPIICHIUKYJIIPHBIE TPSIMbIC
BeprukanbHble U CMEXHBIE
14 nel. [TapannensHbie U bubmorexa HOK
yreL. 2 ap https://m.edsoo.ru/84ee61de
MIEePIIEHIUKYJIAPHBIE IPSIMbIC
BeprukanbHbie U CMEKHBIC
15 bl [lapannenabHbie U bubmorexa HOK
Y. 24P https://m.edso0.ru/d04bb9c5
MIEPIICHIUKYJIIPHBIE TPSMbIC
bubmoreka [IOK
16 b
necekTpuca yria https://m.edsoo.ru/da5e003c
bu6morexa IIOK
17 b
necekTpuca yria https://m.edso00.ru/557998af
bub6moreka [JOK
18 b
neceKTprca yra https://m.edsoo.ru/5ea89182
19 Jlomanas. Buasl ToMaHbIX. bubmmoreka [IOK
Jmvnaa nomaHoM https://m.edsoo.ru/c84d7212
20 Jlomanas. Buabl 10MaHEIX. bubmorexa [IOK
JmviHa nomaHoM https://m.edsoo.ru/91fe52bc
MuoroyronsHuku. [lepumerp
21 MHOroyrojsHuka. [Tonstue o bubmmoreka LIOK
BBIIYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/Oaab8dfc
MHOTOYTOJIbHUKAX
MmuoroyronsHuku. [Tepumerp
bubmmoreka [IOK
22 MHOroyroJjbHuka. [lonstue o

BBIITYKJIBIX U HCBBIITYKJIBIX

https://m.edsoo.ru/27b15065
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MHOI'0YyroJIbHuKax

MmuoroyronsHuku. [Tepumerp
MHOroyrojbHuka. [lonstue o

bub6moreka [JOK

2
3 BBIITYKJIBIX U HEBBIMYKJIBIX https://m.edsoo.ru/5¢cc7a352
MHOTOYTOJIbHUKaX
Mpmuoroyronsauku. ITepumerp
24 MHOroyrojbHuka. I[Tonstue o bubmmoreka LIOK
BBIITYKJIBIX U HEBBIITYKJIBIX https://m.edsoo.ru/6cac74dc
MHOT'OYT'OJIbHUKaX
MmuoroyronsHuku. [lepumerp
MHOTroyroybsHuKa. [Tonsitue o bu6motexa [IOK
25
BBIITYKJIBIX U HEBBITTYKJIBIX https://m.edsoo.ru/3e269ed8
MHOT'OYTOJIbHUKaX
26 WNHCTpyMEHTHI U1l U3MEPEHU I bu6muotexa IIOK
U IOCTPOECHUI https://m.edso0.ru/333ech98
97 HNHcTpyMeHTHI 1Sl U3MEpeHui bu6motexa [IOK
U IIOCTPOECHU M https://m.edsoo.ru/26b0a806
KontponbsHas paborta o reme
"Hauana reomerpun.
[Ipocreiimme reoMeTpudecKue bu6mmoreka [IOK
28 .
(GUrypsl 1 UX CBOICTBA. https://m.edsoo.ru/aalb7981
N3mepenne reomeTpudecKux
Puryp"
Menuana, OMcceKTpuca u but6moreka IJOK
29
BBICOTA TPEYrOJbHUKA https://m.edsoo.ru/9ae97099
Menuana, OuccekTpuca u bu6morexa IIOK
30
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpeyroibHUKOB bubmmoreka [OK
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https://m.edsoo.ru/8e04a02f

[IepBblil 1 BTOPON PU3HAKH bu6mmotexa IIOK
32
pPaBEHCTBA TPEYTOJIbHUKOB https://m.eds00.ru/0f5d60af
33 [IepBblil 1 BTOPOI MpU3HAKH bu6morexa [IOK
PaBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/a56¢c5a9b
[lepBbIil 1 BTOPOI IpU3HAKH bu6moteka [IOK
34
pPaBEHCTBA TPEYTrOJIbHUKOB https://m.eds00.ru/34f8650e
IlepBblil 1 BTOPOM IPU3HAKH bubmmoreka LIOK
35
PaBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/ffe06285
36 IlepBblii 1 BTOPOI TPU3HAKU bu6motexa [IOK
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/79753cdf
37 PaBHOOEpEHHbIE bubmmoreka LIOK
TPEYTrOJbHUKHU U UX CBOHCTBA https://m.edsoo.ru/c59fdae9
38 PaBHOOCApEHHBIC bu6motexa [IOK
TPEYTrOJBLHUKHU U UX CBOMCTBA https://m.edsoo.ru/7e10fb44
PaBHOOEpEHHBIE bubmmoreka [JOK
39 .
TPEYTOJBLHUKHU U UX CBOMCTBA https://m.edsoo.ru/1c2cc982
40 [IpusHak paBHOOEIPEHHOTO bubmmoreka LIOK
TPEYroJIbHUKa https://m.eds00.ru/480b3c40
41 [IpusHak paBHOOEIPEHHOIO bubmmoreka LIOK
TPEYrOJIbHUKA https://m.edsoo.ru/bf564ab7
42 Tperuii npu3HaK paBeHCTBa bu6motexa [IOK
TPEYTrOJILHUKOB https://m.edsoo.ru/b4229637
Tperuii npu3HaKk paBeHCTBA bu6muotexa IIOK
43
TPEYTOJIbHUKOB https://m.edsoo.ru/7a899c49
44 Tperuii mpu3HaK paBeHCTBa bu6moteka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/41c75e54
45 ®durypsl ¢ oceBoit bu6mmoteka LIOK
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cummerpue. [Ipumepsl
CUMMETPHUH B OKPYIKaIOLEM
MHpe

https://m.edsoo.ru/83d5ffea

@urypsl ¢ oceBoit
cummerpue. [Ipumepsl

bub6morexa IIOK

46 CUMMETPHH B OKPYXKAIOIEM https://m.edso0.ru/a48cfOcd
Mupe
47 KonTtponpHas pabora o reme bubmmoreka LIOK
"TpeyronbHuku" https://m.edso00.ru/6f0a9a78
bu6motexa [IOK
48 HapanebOCTs MpAMbIX https://m.edsog ru/a081482d
49 CBoiiCTBA U NMPU3HAKHU bubmotexa [JOK
napajuieIbHbIX TPAMBIX https://m.edso0o.ru/2cd69381
50 CBoiiCTBA U MPU3HAKHU bu6motexa [IOK
NapajieabHbIX IPSMBIX https://m.eds00.ru/75899b52
51 CBolicTBa U MPU3HAKU bubmmoreka [JOK
MapaJuIebHBIX MPAMBIX https://m.edsoo.ru/e0fde699
59 CBoiicTBa U NMPU3HAKHU bubmmoreka [IOK
rapajieabHbIX IPSIMBIX https://m.edsoo.ru/74e8bd74
53 CBolicTBa U MPU3HAKU bubmotexa [JOK
NapajuleabHBIX IPSIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa U NMpPU3HAKHU bu6motexa [IOK
napasuiesIbHbIX TPSAMBIX https://m.edsoo.ru/5¢90c339
55 CymMma yrioB TpeyrojbHUKa bubmoreia LTOK
https://m.edsoo.ru/d1dca5cd
56 CymMma yrioB TpeyrojbHUKa bubmmorexa LIOK
https://m.edsoo.ru/7af6d9e6
S7 BuemHue yrisl TpeyrojibHUKa bubmmoreka [JOK
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https://m.edsoo.ru/bc409f4f

bu6morexa IIOK

58 B
HICHIHHC YIB! TPeyTodbHitia https://m.edsoo.ru/371cbell
CymMa BHYTpPEHHHUX YTIJIOB
59 MHOIOYTI'OJIbHUKA M CyMMa bubmmoreka [JOK
BHEIIIHUX YI'JIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHHKA
CymMa BHYTPEHHUX YTIJIOB
MHOT'OYTOJIbHUKA U CyMMa bu6mmoreka [IOK
60
BHEIIIHUX YI'JIOB BBITYKJIOTO https://m.edso00.ru/e638a510
MHOTOYTOJIbHHKA
CymMa BHYTpPEHHUX YTJIOB
61 MHOT'OYTOJIbHUKA U CyMMa bu6motexa [IOK
BHEIIIHUX YTJIOB BBITYKJIOT'O https://m.edsoo.ru/b75ede0e
MHOTOYTOJIbHHUKA
KonTtponbshas paborta o reme
62 "[TapamnensHocTh. Cymma brbmorexa [TOK
P Y | https://m.eds00.ru/40947485
yIJI0B MHOTOYT OJIbHUKA
IIpu3Haku paBeHCcTBa
63 MPSMOYT OJIbHBIX bubmorexa TIOK
PAMOYT https://m.eds00.ru/330d63ff
TPEYTOJIbHHUKOB
[IpusHaku paBeHCTBa
64 IPSIMOYT OJIbHBIX Bubmmorexa [IOK
PIMOY https://m.edsoo.ru/0e1544dc
TPEYTOJIbHUKOB
65 [leprnieHAMKYyNISAp ¥ HAKIOHHAS bubmmorexa [IOK
PHEHAMIEY TP https://m.eds00.ru/957310000000000
CBOICTBO MeMaHbI
bu6morexa IIOK
66 MPSIMOYT OJIbHOTO

TPEYTrOJbHUKA, TPOBEAEHHON

https://m.edsoo.ru/b34a450e
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K THIIOTEHY3€

CBOWCTBO MEIMAHBI

MPSIMOYT OJIbHOTO bubmmoreka [JOK
67 .
TPEYTrOJbHUKA, TPOBEAEHHON https://m.edso0.ru/83fabf79
K TUTIOTEHY3€
68 [IpsiMOYT OJIBHBIN TPEYTOJILHUK bubmoreka LIOK
c yriom B 30 rpagycoB https://m.edso00.ru/52b57d0f
69 IIpstMOyTONIBHBIN TPEYTOJIBHUK bu6motexa [IOK
¢ yraom B 30 rpagycoB https://m.edsoo.ru/aec6d443
CooTHOLIEHUS MEXTY
70 CTOpPOHAMHU H yTIIaMHU bubmorexa TIOK
- https://m.edsoo.ru/95db41f7
TPEYroJIbHUKA
CooTHOIIEHUS MEXTY
71 CTOPOHAMHM U YIJIAMU bubmmorexa [IOK
P - https://m.edsoo.ru/5ea388d0
TpeyroJibHUKa
HepaBeHcTBO TpeyronabHUKA.
72 HepaBeHCTBO op J'}II;He Bu6mmorexa [IOK
P . 8 https://m.eds00.ru/50fa9985
JIOMaHOH
Hepasenctso mexnay
73 MEPHEHIUKYJIIPOM U bubmotexa [JOK
HaKJIOHHOU. PaccrosiHue ot https://m.edsoo.ru/7284chde
TOYKH JO OPAMOM
KonTponbhas padota no
temaM "[IpsmMoyroJyibHbIE
74 S — bubmuotexa IIOK
,l:p o ’ https://m.edso0.ru/85f00be3
I'eomeTpuueckue
HEpaBeHCTBA"
75 OKpy>XHOCTb, XOpP/ABI U bu6motexa [IOK
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JIMaMETPbI, UX CBOMCTBA

https://m.edsoo.ru/588c3a8d

OKpY>KHOCTb, XOp/Ibl U

bubmmoreka [IOK

70 JIMaMETPbI, UX CBOMCTBA https://m.eds00.ru/02406d49
B3anmHoe pacnosioxkenue

77 OKPY’KHOCTH U IIPSIMOM. bubmmoreka [JOK
KacarenpHas u cexymas K https://m.edsoo0.ru/00d222d9
OKPYXHOCTH
B3aumnoe pacrnoyioxxenue

78 OKPY>KHOCTH U MPSIMOM. bu6motexa [IOK
KacarenbHas u cexyias K https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3anmHoe pacnonoxenue

79 OKPYKHOCTH U ITPSIMOM. bubmmorexa [{OK
KacarenbHas u cexymas K https://m.edsoo.ru/a52f2800
OKPYXHOCTH

80 OKpy>XHOCTb, BIIUCAHHAS B bubmmoreka [IOK
yromu https://m.eds00.ru/3767ac35

81 OKpy»KHOCTb, BIMCAHHAs B bubmmoreka [IOK
yromu https://m.edsoo.ru/f019e49b
[TonsiTHE O TEeOMETPHUECKOM

82 Mecte Touek. [Ipumepsl bubmotexa [JOK
FeOMETPUYECKUX MECT TOUYEK https://m.edsoo.ru/9bdd6b63
Ha TJIOCKOCTHU
[TonaTre o reoMeTpuYEeCKOM

83 Mecre Touek. [Ipumepsl bu6moteka LIOK
reOMEeTPUYECKUX MECT TOUEK https://m.edsoo.ru/621adf85
Ha TUIOCKOCTHU

84 OrnucaHHast OKPY>KHOCTh bub6mmoreka [JOK
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TPEYTOJIbHUKA, €€ IIEHTP

https://m.edsoo.ru/f5b41bc7

OnucanHasi OKPY>KHOCTb

bubmmoreka [IOK

85
TPEYroJbHUKA, €€ EHTP https://m.eds00.ru/c96254e9
Metoxa reoMeTpu4ECKUX MECT
86 ToquHn u e;peHI/m bubmorexa TIOK
pup https://m.edsoo.ru/5894e7a4
TEOMETPUIECKUX 3a/1a4
MeTo/1 reOMEeTPHIECKIX MECT
87 TOYEK IIPU PELIEHUHN bubmorexa LOK
pup https://m.eds00.ru/784342d1
T€OMETPUYECKUX 3a]1a4
Meron reoMeTpudecKux MecT
88 TOUYEK IIPU PELLIEHUU bubmorexa TIOK
pHp https://m.edsoo.ru/05853a22
TEOMETPUYECKUX 3a]1a4
MeToa reoMeTpuUEeCKUX MECT
89 TOYEK IIPU PELLIEHUU Eubmorexa HOK
pup https://m.edsoo.ru/6903dff0
TEOMETPUYECKUX 3a]1a4
O6ocHOBaHMS TPOCTENINX
MOCTPOEHUH, ITAIbI 33/1a4H Ha
90 IIOCTPOEHUSI, PENIEHUE 3a1ay bubmorexa LHOK
p P https://m.edsoo.ru/e511d730
Ha TIOCTPOEHHE UPKYJIEM U
JIMHENKOU
O060CHOBaHMS MPOCTEHIITNX
MOCTPOCHHH, ATAITbI 33]1a4u Ha
91 [IOCTPOEHHUS, PELIECHUE 3a1a4 Eubmorexa HOK
p s https://m.edsoo.ru/f3bfbf74
Ha TIOCTPOCHHE IIUPKYJIEM U
JIMHENKON
Kontponbshas pabora o reme
" bubmmoreka [{OK
92 OKpY>KHOCTb.

I'eomeTpuyeckne Mecra TOUEK.

https://m.edsoo.ru/791dafc6
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[TocTpoenus ¢ mOMOIIBIO
LUPKYJIA U JTUHEHKH"

[ToBTOpenue u oboOIIEHHE.
Pemenwue 3amau,

93 WJUTIOCTPH UX CBSA3U bubmotexa LHOK
pupyIolt https://m.edsoo.ru/f0e38fa3
MEX]y pa3TMYHBIMH TEMaMU
Kypca
[ToBTOpeHue n o6o01IIEHHE.
Pemenue 3amau,
94 AIUTIOCTPHU X CBSA3HU bubmorexa HOK
prpyrom https://m.eds00.ru/38a31139
MEX]y pa3INIHBIMH TEMaMH
Kypca
[ToBTOpEHUE U 0000IICHHE.
Pemenue 3amau,
95 WJUTIO CTPUPYIOIIUX CBSI3U bubmiorexa TTOK
PHPYIOT https://m.edsoo.ru/7382bcc4
MEX]y pa3ITHYHBIMH TeMaMU
Kypca
[ToBTOpeHue u 0b60OIICHHE.
Pemienue 3agau,
96 WLUTIOCTPH UX CBS3U bubmorexa HOK
pupyiom https://m.edsoo.ru/a4f457ea
MEXy pa3IMIHBIMA TeMaMU
Kypca
[ToBTOpEeHUE U 0000ITICHHE.
Pemenue 3agau,
97 WJLTIO CTPUPYIOIIUX CBSI3U bubmiorexa TTOK
pUpyIom https://m.edsoo.ru/07e567el
MEXIY pa3IuIHbIMH TEMaMH
Kypca
98 [ToBTOpenue u o6o0IIeHHE. bu6mmotexa [IOK

Pemenue 3amau,

https://m.edsoo.ru/8a4b94e4
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WJUTIOCTPUPYIOIIUX CBSI3H
MEX]y pa3IHYHBIMH TeMaMU

Kypca

[ToBTOpenue u o6o0IIeHHE.
Pemenue 3amau,

99 HILTIOCTPU UX CBSI3HU 1 bubmiorexa TTOK
prpyrom https://m.edso0.ru/397d166b
MEXIY pa3IUuIHBIMA TEMaMHU
Kypca
[ToBTOpeHue n o6o01IIEHHE.
Pemenue 3agau,
100 WUTIOCTPH X CBS3U 1 bubmorexa HOK
pupyto https://m.edsoo.ru/c60d778a
MEXAY pa3TuYHbIMA TEMaMHU
Kypca
HtoroBast KOHTpoOJIbHAS bu6motexa [IOK
101 1 1
paboTta https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6o0IIeHHE.
Pemenue 3amau,
102 HMIUTIOCTPUPYIOIMX CBSI3U 1 bubmorexa HOK
pupyrom https://m.edso0.ru/971f7836
MEXAY pa3iTuYHbIMU TEMaMHU
Kypca
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOT'PAMME
8 KJIACC
KoauuecTBO 4acoB JJIeKTPOHHbBIE
Ne [ara nupposbIe
Tema ypoka KonrTpoasnbie | IlpakTudeckue
n/n Bcero H3yYeHus | oOpa3oBaresibHbIe
padoThI padoTHhI

pecypchl
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1 [Tapamienorpamm, ero npu3HaKku v bubmuorexa LIOK
CBOICTBa https://m.edso00.ru/8c2d08f0

) [Tapannenorpamm, ero NpusHaKu 1 bu6mmorexa LIOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb

3 [Tapannenorpamm, ero npu3Haku u bubmotexa [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b

4 [Tapannenorpamm, ero npu3HaKu U bubmmorexa [IOK
CBOICTBa https://m.edso00.ru/dc674776

5 [Tapamienorpamm, ero Npu3HaKku U bubmmoreka LIOK
CBOMCTBa https://m.edso00.ru/4823807b

5 [IpssMoyronbHUK, pOMO, KBaJIpaT, UX bubmuorexa [IOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8

7 [IpsimoyronbHUK, poMO, KBaApaT, UX bubmuoreka IIOK
MIpU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9

3 [IpsiMmoyTONBHUK, pOMO, KBaAPAT, KX bubmorexa [IOK
MPU3HAKHU U CBOMCTBA https://m.eds00.ru/21884952

9 [IpsimoyronbHUK, pOoMO, KBaJpaT, UX bubmmorexa [IOK
MIPU3HAKHU U CBOMCTBA https://m.edso0.ru/a6373aa2

10 Cpennsist TMHUS TPEYTrOJbHUKA bubmioreia LTOK
https://m.edsoo.ru/6elbcbbb

11 CpenHss MMHUS TPEYTOJbHUKA bu6amorexa [IOK
https://m.edsoo.ru/6b23a4c3

12 Tpaneuus. PaBnobenpenHas bubmuorexa [IOK
Tpamneuus, e€ CBOiicTBa U MPU3HAKHU https://m.edsoo.ru/d61aa9d2

13 Tpanenus. PaBHobenpennas bubmuorexa LIOK
Tpamneuus, e€ CBOiCTBa U MPU3HAKU https://m.edsoo.ru/17f960ca

14 [IpsimoyronbHas Tpanenus BuGmorexa LIOK

https://m.edso00.ru/3375c8f3
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bu6mmoreka [JOK

15 Cpeatsi IHMHIS TpaneLii https://m.eds00.ru/7963a7f5
bu6mmoreka [JOK
1 T o
0 copema Fhajeca https://m.edso00.ru/342ea505
bu6moreka [JOK
17 Teopema daneca https://m.edso0.ru/a2402d2b
18 Teopema 0 mponopUHOHATBHBIX bubmmorexa LIOK
oTpe3Kax https://m.edsoo.ru/b62d4c47
19 TeopeMa o mponoOPIHUOHAIBHBIX bubmmorexa [IOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubmioreka [IOK
20
Hertp mace Tpeyrombiitia https://m.edsoo.ru/9cbcfoée
bubmoteka IJOK
21 HeHTpasteHO-CHMMETPHHHEIE GHIypE! https://m.edso00.ru/8578076a
99 KontponsHas pabota mo Teme bubmmorexa [IOK
"YeTpIpEXYroabHUKHN" https://m.edsoo.ru/bed0fof3
93 [TonoOue TpeyroiabHUKOB, bubmmoreka [IOK
K03 GUIIEHT Moa00us https://m.eds00.ru/19400684
24 [TonoOue TpeyroiabHUKOB, bubmmorexa LIOK
ko3 (ppunreHT mogoous https://m.edsoo.ru/21ebb50b
bu6mmoreka [JOK
25 II 0
PUSHAKH TOAODIL TPOYTOMBIHKOS https://m.edsoo.ru/bbf2c3a6
bu6mmnoreka [JOK
26 II 0
PUSHAKH TOAODIA TPOyTOIBIHKOB https://m.edsoo.ru/8db11ff7
bu6mmoreka [JOK
27 IT 0
PHUSHAIH TOAODI TPEYTOIBHILKOB https://m.edsoo.ru/9ed11d5b
28 [IpusHaku nogo0ust TPEyroIbHUKOB brbmiorexa [OK

https://m.edsoo.ru/152d2193
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bu6mmoreka [JOK

29 TpH3HAKH NI0100HS TPEYTOIbHHKOB https://m.edso00.ru/23dc95f1
bubmmorexa LIOK
30 TpusHaKit NOAOOHS TPEYTOMLHHKOB https://m.edsogru/8d 1d9d16
31 [TpumeHeHne o 100us TP pelICHUN bubmoteka IJOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/d97bf297
39 [TpumeHenne moo0us Py pelIeHUU bubmotexa [JOK
MPaKTUYECKUX 3aJ1au https://m.edsoo.ru/5b21c5aa
33 [TpumeHeHne moIo0us Py pereHuN bubmuorexa [JOK
MPaKTUYECKUX 3aJ1au https://m.edsoo.ru/e0d80738
34 [Ipumenenue nogobus mpu pereHun bubmmorexa IIOK
MIPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/cacel7d8
35 [TpumeHeHne no1o0us TP pelICHUN bubmorexa [IOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/8717ee6a
36 [TpumeHenne mo100us MpH pereHun bubmotexa [JOK
MIPaKTUYECKUX 33724 https://m.eds00.ru/d9159d9d
37 Brenenue nousaTus npeodpa3oBaHus bubmuotexa [JOK
mo1o0ust U TOAOOHBIX (QUTYD https://m.edsoo.ru/aaf7e944
38 KonTtponbsnas paborta o reme bubmmorexa [IOK
"TTogobue" https://m.eds00.ru/89¢3236d
39 Ilonsarue imoma)m. CsolicTBa bubmioreka [IOK
ioniaiel reomeTpudeckux Guryp https://m.edsoo.ru/7af5h92e
40 Ilonstue maomaau. CBolicTBa bubmoteka [JOK
IO TeOMETPHUCCKUX PUTYD https://m.edso00.ru/37a176c0
41 ITonstue maomaau. CBoiicTBa bu6mmoreka [JOK
ioniaieil reomeTpudeckux Guryp https://m.eds00.ru/6004265a
42 [Ipocreiimme GopMyIIbI IS MIIOTIAIH bubmmorexa [IOK

TpeyrojbHHKa, apaJijiesiorpaMmma,

https://m.edsoo.ru/596ald0e
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pomba U Tpaneuuu

[Ipocreiimme GopmMyIIbl 1JIs TIOMATA

43 €yroJIbHUKA, ITapajuiejiorpaMmma bubmorexa [JOK
Tpeyron > TapaJLIesIorp ’ https://m.edsoo.ru/f636delf
pomba U Tpaneuuu
IIpocteimme hopMyabl AJIA MIOMIAIN

44 pe oanHKa(bnz ;,HHGJi[OF aMMI: " bubmorexa HOK
Tpeyr - 11ap p ’ https://m.edso0.ru/9732274d
poM0a u Tpanenuu
IIpocTteiimme hopMyabl JJIS MJIOMIAIN

45 TI; l"OJ'IBHI/IKa(bHE ;’nnefor aMMIalll " bubmorexa IIOK

pey - 11ap p ? https://m.edso00.ru/e6458963
poMOa U Tpaneruu
TIpocTteiiime hopMyabl IJIA MIOMIATA

46 pe OJ'IBHI/IKa(bHI; znnefor aMML: " bubmorexa HOK
Tpeyr - 11ap p ’ https://m.edsoo.ru/0b18fc61
pomba u Tpaneuuu
IIpocreimme hopMyabl AJI MIOMIAAA

47 Ti FOJIBHI/IKa(sz e?nne)for aMMIEIIl ’ bubmorera IIOK

pey - 11ap p ’ https://m.edsoo.ru/eb691e04
poMOa u Tpanenuu
TIpocTteime hopMyabl QU1 MIOMIATA

48 pe OJILHI/IKa(bH}; ;’nnefor aMMI: ’ bubmorexa HOK
Theyr - 11ap p ? https://m.edsoo.ru/8b93cfba
poM0a u Tpaneuuu
I o

19 | o v BuGmorera LIOK

pey - 11ap p ? https://m.edsoo.ru/c35f544d
poMOa U Tpaneruu
TIpocTteiiime hopMyabl QU1 IOMIATA

50 pe OJ'IBHI/IKa(bHI; znnefor aMML: " bubmorexa HOK
Tpeyr - 11ap p ’ https://m.edsoo.ru/a3f9beld
pomba U Tpaneuuu

bu6moreka [JOK
51 I1 0
NIOIA /M MONI0GHBIX puryp https://m.edsoo.ru/d8638f34
52 [Tnomaau nogo6HBIX GUTYp bubmotexa [JOK
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https://m.edsoo0.ru/2383022¢

bu6mmoreka [JOK
>3 Tlrowazu moR0GHEIX puryp https://m.edsoo.ru/5ee2a7d4
54 KontponbsHas pabora mo teme bubmorexa [IOK
"ITnomans" https://m.edso0.ru/05f10573
bubmmorexa [IOK
> Teopewma [lugaropa https://m.edsog ru/7f631f27
[Tpumenenue Teopemsl [Tudaropa bubmmorexa [IOK
56
MIPU PEIICHUHU MPAKTUYECKUX 3a7a4 https://m.edso00.ru/4829510
57 [Ipumenenue Teopemsl Iugaropa bubmuorexa LIOK
IIPU PEIIEHUH NPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenue Teopemsl [Tudaropa bubmuorexa [IOK
MpHU PEIIEHUU MPAKTUYECKUX 3a71a4 https://m.edso00.ru/396250fc
59 [Ipumenenue Teopemsl [ugaropa bubmuoreka IIOK
IIPU PEILIEHNN IPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ec94e892
50 [Tpumenenue Teopemsl [udaropa bubmmorexa [IOK
IpY PELIEHUHN MTPAKTUYECKUX 3a0a4 https://m.edsoo.ru/cb69a011
61 [IponoprmoHaibHbIE OTPE3KHU B bubmmorexa [IOK
MPSIMOYT OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [IponopuuoHaIbHBIE OTPE3KHU B bubmmorexa LIOK
HIPSIMOYT OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
IIponopiimoHanbHbBIE OTPE3KH B bubmuorexa [IOK
63
MIPSIMOYT OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lechbc886
64 [IponopimonanbHbIE OTPE3KH B bubmotexa [JOK
MPSIMOYTOJIbHOM TPEYroJbHUKE https://m.edsoo.ru/c0dc264b
[IpormoprmoHaIbHBIE OTPE3KHU B bubmuoreka LIOK
65
MPSIMOYT OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponoprmonaibHbie OTPE3KU B bubmmorexa [IOK
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MPSIMOYT OJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/c024ef14

Cunyc, KOCUHYC, TAHTEHC U

67 KOTaHI'€HC OCTPOro yrjia bubmiorexa LIOK
https://m.edso00.ru/132b4ef6
NPAMOYTOJILHOT'O TPEYTr OJIbHUKA
CuHyc, KOCUHYC, TAaHT'€HC U
68 KOTaHI'€HC OCTPOro yria br6amorexa [IOK
https://m.edsoo.ru/f089efb9
IIPSMOYT OJIBHOI'O TPEYT OJIbHUKA
Cunyc, KOCHHYC, TAHT€HC U
69 KOTaHT'€HC OCTPOro yria bubmorexa [JOK
https://m.edsoo.ru/b41c27f9
IPSIMOYTOJILHOTO TPEYT OJIbHUKA
70 Tpuronomerpuueckue GpyHKIUU bubmuorexa LIOK
yriaoB B 30° 45° u 60° https://m.edsoo.ru/f64ch9ch
71 Tpuronomerpuyeckue QyHKIIUU bubmorexa [IOK
yriioB B 30°, 45° u 60° https://m.edso00.ru/6b294349
KonTtponbshas paborta o reme
72 "Teopema [Tudaropa u Hauana bubmorexa [JOK
\ https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPUU
73 BrniucanHble U IEHTPAJIBHBIE YIUIBI bubmioreia LIOK
https://m.edsoo.ru/ae5f890d
74 Bnucannble 1 HEHTpaJIbHBIE YTIIbI bu6amorexa [IOK
https://m.edsoo.ru/d0233fa0
75 Brncannbie U IeHTpaibHbBIE YTIIbI bubmmorexa [JOK
https://m.edso0.ru/ccaee9b0
76 BriricanHbie U IIEHTpabHbBIE YIIIbI bubmorexa [JOK
https://m.edso0o.ru/1d3424f4
77 VYron Mexay KacaTeIbHON U XOpJOU bubmorexa [JOK
https://m.edso0.ru/775efa2f
78 VYroa MexIy KacaTelbHON U XOp10i bubmotexa [JOK
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https://m.edsoo.ru/775efa2f

https://m.edso0.ru/09166b3d

79 VYTl MEXTYy XOpIaMH U CEKYIIUMHU bubmorexa [TOK
Ay XOPA i https://m.edsoo.ru/022e729c
80 VYTIbl MEXy XOp/IaMH U CeKYIIUMHU brbmiorexa LIOK
Ay XOpA i https://m.edso0.ru/84a32a80
81 Brnircannbie ¥ onMcaHHbIE bu6mmoreka [JOK
YEeTBIPEXYT OJIbHUKH https://m.edsoo.ru/734d8ad9
82 BrnucanHbie U ONMMCaHHBIE bubmotexa [JOK
YEThIPEXYT OJIBHUKH https://m.edsoo.ru/aa6clad6
CBolicTBa ¥ NPU3HAKU BIIMCAHHOTO bubmuorexa LIOK
83 N
YeThIPEXYT OJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa 1 MPU3HAKHU BIIHMCAHHOTO bubmuorexa [IOK
YEeThIPEXYT OJIbHUKA https://m.eds00.ru/60435d9b
CBolicTBa U IPU3HAKU BIIMCAHHOTO bubmuoreka IIOK
85 "
YEeTBIPEXYT OJIbHUKA https://m.edso0.ru/cf9e646f
CBoiicTBa ¥ MPU3HAKU BIIMCAHHOTO bubmmorexa [IOK
86 )
YEeTBIPEXYT OJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anMHoe pacnionoxkeHue AByx bubmmorexa [IOK
OKpYXHOCTEHN https://m.edso00.ru/420d844e
88 B3anMHOe pacronoxxeHue aByx bubmmorexa LIOK
OKPYKHOCTEH https://m.edso00.ru/42da86f2
bu6mmnoreka [JOK
K .
89 ACAHHE ORpyHHOCTEN https://m.edsoo.ru/4cbf4ff9
N bu6mnoreka [JOK
%0 Kacartite oxpystocteit https://m.edsoo.ru/52dcbe7d
91 OO61ue kacaTenbHbIE K IBYM bubmuorexa LIOK
OKPYXHOCTSIM https://m.edsoo.ru/d2151a62
92 KontponbsHas pabota mo Teme "Yriasl bubmmorexa [IOK
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1 4eTHIPEXYTOJIbHUKH, CBSI3AHHBIE C
OKPY>KHOCTBIO"

https://m.edso0.ru/26055342

[ToBTOpenue u o6o0eHue. Pemenne

bu6moreka [JOK

93 3ajiat, MO CTPHPYIOTIHX CBA3H https://m.edsoo.ru/74d89ab9
MC)KI[y paSHHqHBIMH TEMaMHU Kypca
I1 0o01menue. Penrenue

94 OBTOpeHI/Ie nu o HHICHU INNCHN BI/I6_]‘[I/IOTCKa ]_IOK
3afiat, WIOCTPHPYIOTIHX CBASH https://m.edsoo.ru/6d05bcd8
MEXIY pPa3IMYHBIMU TEMaMU Kypca
I1 0o01eHue. Pemenue

95 OBTOPEHHE 1 0D0DI bu6mmoreka [JOK
3aflat, WITOCTPHPYIOTHX CBASH https://m.edso0.ru/51013847
MEXY pa3IMuyHbIMH TEMaMH Kypca
TToBTOpenue u 0000IeHNEe. Pemmenue

o BTOPEHHE 1 00001 I:; o Bu6miorexa [TOK
3ajiat, Mo CTpHpYIot https://m.edsoo.ru/248181a0
MC)KI[y paanquMH TEMaMHU Kypca
I1 e 1 00001menue. Pemenne

97 OBTOpeHI/I nu HICHHU INCHNU BI/I6_]II/IOT€Ka ]_IOK
3afiat, WITOCTPHPYIOTIHX CBASH https://m.edsoo.ru/dad15fdc
MG)K,Z[y paBHI/I"IHBIMI/I TEMaMHU Kypca
I1 000 e. Pemrenne

0 OBTOpEHHUE U 0000IIICHH BuGmiorexa LIOK
3ajat, HUOCTPUPYIOTIHX CBA3H https://m.edso00.ru/6a69702b
MEXIY pPa3IMYHBIMU TEMaMU Kypca
I1 0o01eHue. Pemenue

99 OBTOPGHHUE i1 ODODIL . bubmotexa [JOK
3afat, WIoCTPHPYIoTiX CBA https://m.edsoo.ru/0f5b4b87
MEXY pa3IMuyHbIMH TEMaMH Kypca
TToBTOpenue u 0000IeHNEe. Pemenue

100 . cli )% o UX CBSI3U bubmmorexa [OK
3ajiat, Mo CTpHpYIot https://m.edsoo.ru/7942fc3c
MC)KI[y paanquMH TEMaMHU Kypca

bu6 OK
101 Hrorosast KOHTpoOJIbHAS paboTa momoreka 1

https://m.edsoo.ru/c2695c10
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[ToBTOpenue u o6o0eHue. Pemenue

bu6mmoreka [JOK

102 3ana, WITOCTPHPYIOTHIX CBA3H . https://m.edso00.ru/b4981045
MEXAY pa3IuYHbIMU TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
9 KIIACC
KoanuecrBo yacos JIEeKTPOHHbIE
No Mara nupposbIe
Tema ypoka Konrtpoasnbie | IlpakTudeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Cunyc, KocuHyc, TaHTeHC yryioB oT () 1 bubmuorexa [IOK
mo 180° https://m.edsoo.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUYECKOE 1 bubmotexa [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bu6mmoreka [JOK
3 o 1
OPMYJIEt TIPHBCACHHA https://m.eds00.ru/98813486
bubmioreka [IOK
4 ) 1
OPMYJIE! HPHBEACHHA https://m.edsoo.ru/e00324ad
5 Pemenne tpeyronbHukoB. Teopema 1 bubmmorexa [IOK
KOCHHYCOB https://m.eds00.ru/9738e456
5 Pemenue tpeyronsHukoB. Teopema 1 bubmuorexa LIOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bubmioreka [IOK
7 T 1
copema cHitycon https://m.edso0.ru/820ebf06
bu6moreka [JOK
8 Teopewa cititycon L https://m.eds00.ru/000dd68f
9 Pemienne nmpakTHyeckux 3aaad ¢ 1 bubmotexa [JOK
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KCIIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB

https://m.edsoo.ru/da65db4c

Pemenne npaktuyeckux 3agad ¢

bu6moreka [JOK

10
HCTOLSOBAHMIEM TEOPEMBI https://m.edsoo.ru/ed170337
KOCHHYCOB M TE€OPEMbI CHHYCOB
Pemenne mpakTHYeCKHUX 33124 C
11 HUCIIOJIb30BAHUEM TEOPEMBI bubmotexa IIOK
p https://m.edsoo.ru/fd237192
KOCHHYCOB ¥ T€OPEMBI CHHYCOB
Penienne mpakTHYECKHUX 3a1a4 C
12 HCIIOJIb30BAHUEM TEOPEMBI bubmmorexa HOK
p https://m.edsoo.ru/66b247d5
KOCHHYCOB M TEOPEMbI CHHYCOB
Tpuronomerpuueckue GopMyIIbl 111
13 HJI'I)O ani T : OJ'IBHI/IKE,) . bubmorexa LIOK
HHaH Theyr ’ https://m.eds00.ru/009bf17e
napajuresiorpaMma
Tpuronomerpuyeckue GopMyIbl 1
14 HJII)O aau T : FOJIBHI/IK(EII) . Bubmorexa HOK
Ha Tpey ’ https://m.edso00.ru/3479efa2
napaJuiesorpaMmma
Tpuronomerpuyeckue GoOpMyIIbl JUIS
15 HJI:o aau T : OJIbHI/IK(Eil) . bubmorera TTOK
Ha Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuieNiorpaMma
Tpuronomerpuueckue GOpPMYIbI I
16 HJII)O agu T 61: roanI/IK(i) . bubmmorexa HOK
Ham Tpey ’ https://m.edsoo.ru/35e8ab1f
napasuiesorpaMMa
bubmioreka [IOK
17 (0)) r
opmyJia L epora https://m.edsoo.ru/ad8e9d59
bubmoteka [JOK
18 (6)) r
opMysa L epora https://m.edsoo.ru/8fb80467
19 ®opmyna ['epona bubmmorexa [IOK
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https://m.edso0.ru/03b9324c

20 d)opM§ina ILJIOIAIN BBIIYKJIOTO bubmuorexa IIOK
YEeTBIPEXYT OJIbHUKA https://m.edso00.ru/e20462b0
21 dopmyia MIOMEAAH BBITYKIOTO bu6mmorexa LIOK
YEeTBIPEXYT OJIbHUKA https://m.edso00.ru/1b3f8284
99 KonTtponbshas paborta o reme bubmmorexa [IOK
"Pemienue TpeyrojbHUKOB" https://m.eds00.ru/71316455
93 Xopab! 1 MOJOOHBIE TPEYT'OJbHUKHU B bubmuorexa [JOK
OKPY’KHOCTH https://m.edsoo.ru/dee5b11d
24 TeopeMa o mpoOU3BENEHUN OTPE3KOB bubmuorexa [IOK
XOpa https://m.edso00.ru/9a6b9583
25 Teopema 0 MpoOU3BEIEHUH OTPE3KOB bubmuorexa LIOK
XopI https://m.edso00.ru/3280910d
26 TeopeMbl 0 MPOU3BEIECHUN OTPE3KOB bubmorexa [IOK
CEKYILMX https://m.edsoo.ru/7c74ebdb
97 TeopeMbl 0 TPOU3BENEHUH OTPE3KOB bubmotexa [JOK
CEKYILUX https://m.edsoo.ru/ccdb3092
28 Teopema o KBazpaTe KacaTeIbHOM butmmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBaapaTe KacaTeIbHON br6amorexa [IOK
https://m.edsoo.ru/d6df6¢c82
bubmuorexa [IOK
30 Teopensr Hepot it Mertenas https://m.edsogru/f2218dfa
bubmuorexa [IOK
31 Teopewst Hepet it Merteras https://m.edsogru/a463clbc
32 Teopemsr UeBbl 1 MeHenas ngg;ﬁfg;gg}: 181429
33 [Tonsarue o romoreTnn bubmotexa [JOK
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https://m.edsoo.ru/14e624fd

Kontponbshas pabora o reme

bu6mmoreka [JOK

34
"I[Tonobue TpeyroabHUKOB" https://m.eds00.ru/15177855
YpaBHeHME PSIMON HA INIOCKOCTH.
35 YrnoBoit Ko3pPUIHEHT U CBOOOIHBII bubmmorexa [IOK
t . A https://m.edsoo.ru/2dcfad6b
YJIeH, UX T€OMETPUUECKHUI CMBICIT
YpaBHeHME MPSIMON Ha TIJIOCKOCTH.
36 VYri10B0o#t KO3(GUIIMEHT U CBOOOTHBIN bubmorexa [JOK
HITCHT 1 CBODOA https://m.edso0.ru/fa4fb1b3
YJIeH, UX T€OMETPHYECKHI CMBICIT
[TapannensHOCTD U
37 MEPIEHINKYJIIPHOCTD MPAMBIX (Uepes butamorexa [IOK
P . 4 https://m.eds00.ru/6d686658
yria0BO# K03 PUIMEHT)
bu6moreka [JOK
38 v
PABHEHHE ORPYHHOCTH https://m.edso00.ru/1658a6fd
Haxoxnenue nepeceueHuii
39 OKPYKHOCTEH U IMPSAMBIX B bubmorera IJOK
24 P https://m.edsoo.ru/36de713a
KOOpAMHATaxX
Haxoxnenue nepeceueHnit
40 OKPYKHOCTEH U MPAMBIX B bubmorera TTOK
Py p https://m.edso0.ru/5777b234
KOOpAMHATAX
@opMyia pacCTOSIHUS OT TOYKHU 10 bubmmoreka LIOK
41 .
psIMON https://m.edsoo.ru/5ffdeecd
[Tomaae napasienorpaMmma B
42 KOO mniaTaf HOH}ITI/IE 00 bubmorera TIOK
PA T https://m.edso0.ru/19f84dae
OpPUEHTUPOBAHHOM IIOIIA N
IIpumeneHne MeToaa KOOPAUHAT B
P A8 KOOPL Bu6mmoreka [JOK
43 MPaAKTHYECKU-OPUEHTUPOBAHHBIX

TCOMCTPHUYCCKUX 3ajadax

https://m.edsoo.ru/7b10a3a5
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44 Kontponbehas pabora o reme bubmuorexa LIOK
"Meton koopauHaT" https://m.edso00.ru/b1271082
bu6mmoreka [JOK
45 B
CITOPBI Ha II0CKOCTH https://m.edsoo.ru/bd9a630e
CnoXeHHE U BBIYMTaHHUE BEKTOPOB —
46 paBMiia TPEYT OJIbHUKA U bubmotexa IIOK
p peyr https://m.edso0.ru/193ca346
napasuiesiorpaMma
CrnoxeHre U BBIYMTaHUE BEKTOPOB —
47 [IpaBUJIa TPEYTr OJILHUKA U bubmorexa HOK
p pey https://m.edsoo.ru/01d8e6al
napauiesiorpaMma
48 VMHOXEHUE BEKTOPA HA YUCIIO bubmorexa TIOK
P https://m.edsoo.ru/e540d478
bu6mmoreka [JOK
49 K
OOPAMHATRI BEKTOPa https://m.edso0.ru/2278518f
CnoxeHHE U BBIYMTaHUE BEKTOPOB,
50 MHOK€EHHE BEKTOPa Ha YHCIIO B bubmiorexa ITOK
Y p https://m.edsoo.ru/c492667b
KOOpJUHATaX
CrnoeHre U BEIUMTAHUE BEKTOPOB,
51 HOKEHUE BEKTOPA Ha YHUCIIO B bubmorexa LHOK
yM p https://m.edsoo.ru/2560ab87
KOOpJMHATAX
59 [IpumeHeHne BeKTOPOB B (hH3HKeE, bubmuorexa [JOK
IEHTP Macc https://m.edsoo.ru/1cfb8928
53 [Tonsarue o 6a3uce (Ha MIOCKOCTH). bu6mmoreka [JOK
Pasnoxenust BEeKTOpoB 1o 6azucy https://m.edso0.ru/757b9b30
54 [TonsiTre 0 6a3zuce (Ha MIIOCKOCTH). bubmoteka [JOK
Paznoxenus BEKTOPOB 10 0a3ucy https://m.edsoo.ru/cfe5295e
55 [Tonsitre o 6a3uce (Ha MIOCKOCTH). bubmotexa [JOK

Pasnokenust BEKTOpOB 1o O6a3ucy

https://m.edsoo.ru/e1a50237
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CkansipHO€ NpOU3BEAECHUE BEKTOPOB,
reOMETPUYECKUN CMBICT U

bu6mmoreka [JOK

56
BBIPA)KEHUE B IEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJIMHATax
57 JcTprOyTUBHOCTD CKAJISIPHOT O bubmmoreka LIOK
MIPOU3BEACHUS https://m.edsoo.ru/0bcd3387
58 CkansipHoe mpousBeeHue 1 bubmuotexa [JOK
IIPOELIUPOBAaHUE https://m.edso0.ru/0f16f5da
[IpumeHeHue cKaIsipHOro
59 MPOU3BECHHS BEKTOPOB JIJIS bummorexa [IOK
P A PO A https://m.edso0.ru/9d7b1240
HAXOXKJEHUS IJTUH U yTJIOB
[Ipumenenue ckaIsipHOro
60 MIPOU3BECHUSI BEKTOPOB JJIS butmmorexa [IOK
P A OB A https://m.eds00.ru/99791584
HaXOXEHUS JJIMH U YTJIOB
[IpumeHneHue ckansipHOro
61 HpOI/I3Be eHus BeKTI()) OB JJIst brbmiorexa LIOK
P A PO A https://m.eds00.ru/894c1248
HaXO0XJE€HUs JJIMH U YTJIOB
62 Pemienne reomerpudeckux 3agad ¢ bubmotexa [JOK
ITOMOIIBIO CKAJIIPHOT O MIPOU3BEACHUS https://m.edso0.ru/e572abc0
63 Pemienne reomerpudeckux 3agad ¢ bubmuorexa [IOK
MOMOIIIBIO CKaJIIPHOTO MPOU3BEIECHUS https://m.edsoo.ru/75a5e4a7
64 Kontponbshas pabora o reme bubmuorexa LIOK
"Bextops!" https://m.edso00.ru/55678a9d
65 IIpaBusIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [IOK
BBIYHCIIEHUE UX 3JIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBHIIBHBIE MHOTOYT'OJIBHUKY, bubmuorexa LIOK
BBIUUCIIEHUE UX AJIEMEHTOB https://m.edso00.ru/2517463d
67 [IpaBunbHBIE MHOTOYTOJIBHUKH, Bbu6moreka [JOK
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BBIYHCIICHUEC UX DJICMCHTOB

https://m.edsoo.ru/9f7cc71d

68 IIpaBusIbHBIE MHOTOYTOJIBHUKH, bubmmoreka [IOK
BBIUUCIIEHUE UX DJIEMEHTOB https://m.edso0o.ru/al6f6e98
69 UYucno © ¥ AJIMHA OKPYKHOCTH brbmrorexa LIOK
https://m.edsoo.ru/78b4dc48
70 Yucno © 1 AIMHA OKPYKHOCTH bubmioreia LIOK
https://m.edso00.ru/825e73c7
71 JlnuHa TyTH OKPY>KHOCTH Bubmioreia LIOK
https://m.eds00.ru/3c2983f9
72 JlinHa 1yTu OKpYKHOCTH bubmioreia LTOK
https://m.edsoo.ru/4eb62ffb
bubmoteka [JOK
3 PanuanHas Mepa yria https://m.edsogru/d3b68dca
bubmorexa [IOK
74 Pauarias Mepa yria https://m.edsogru/e97f0369
75 [Inomane Kkpyra u €ro 31€eMEHTOB bubmmoreka [IOK
(cekTopa u cermMeHTa) https://m.edsoo.ru/b73a7fob
76 [lmomaas kpyra u €ro 3JeMEHTOB bubmioreka [IOK
(cexTopa U cerMeHTa) https://m.edso00.ru/10a2b760
77 IInomans kpyra v €ro 3JI€MEHTOB bubmmorexa [IOK
(cexTopa U cerMeHTa) https://m.edso00.ru/0d98bb54
Brrunciienne nepuMeTpoB u
78 wiom@aae GuUryp, BKIFOYAIOMUX bubmioreia LTOK
’ https://m.edso00.ru/1f673d06
3JIEMEHTHI Kpyra
Brruncienne nepuMeTpoB u
79 momaae Guryp, BKIOUYAIOIINX bubmorexa [JOK
https://m.edsoo.ru/a4bcd171
AJIEMEHTHI KpyTa
80 Kontponeshas no teme "/InmHa bubmmorexa [IOK
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OKPYKHOCTH H ILJIOIAb Kpyra"

https://m.edso0.ru/0353e638

81 LlenTpanbHasi CUMMETPHS bubmmorera LIOK
https://m.edso0.ru/e63ff8f2
bubmoteka IJOK

82 LleHTpanbHO-CUMMETPpUYHBIE (DUTYPBI https://m.e dsogru /5dbbfdif
bu6mmoreka [JOK

83 Hosopor https://m.edsogru/a59548ae
bubmotexa [JOK

84 Ocepast cHMMETpi https://m.edsogru/de5f1903

[ToBTOpenue u o6o0eHue. Pemenne
85 3aJ1a4, WILTIO CTPUPYIOTINX CBSI3U bubmioreia LTOK
MKy P IHHBIMI TEMAMI KypCa https://m.edsoo.ru/46bcel28
86 @uUrypsel, CHMMETPUYHBIE bubmmoreka [IOK
OTHOCHUTEIBLHO HEKOTOPOH OCH https://m.edso00.ru/a6b0094b
. bu6mmoreka [JOK

87 HapaniebHIi niepenoc https://m.edsogru/3b681983

88 IlonsiTHE NBMIKEHUS M €0 CBOMCTBA butmmorexa [IOK
https://m.edsoo.ru/4bda89ea
bu6moreka [JOK

89 Pasenctso Guryp https://m.edsogru/aba7d464

90 [IposiBinennss CMUMMETpHUH B IIPUPOJE, bubmmoreka LIOK

KUBOIIUCH, CKYJIBIITYpE, ApXUTEKTYype https://m.edsoo.ru/92b823fd

01 Kommo3unuu apukeHuit bubmoteka [JOK

(mpocreiinire npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u o6o0eHue. Pemenue
92 3a/1a4, WUTIOCTPUPYIOIIHNX CBSI3U bubmioreia LTOK
MY PATHAHEIMI TEMAMI KypCa https://m.edsoo.ru/efefead3
93 [ToBTOpenue u o6o0meHue. Pemenne bubmmorexa [IOK



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
https://m.edsoo.ru/efefea93

3a/1a4, WUIKO CTPUPYIOIINX CBSI3U
MEXAY pa3IuYHbIMU TEMAMH Kypca

https://m.edsoo.ru/c58e409e

[ToBTOpenue u o6o0eHue. Pemenne

bu6moreka [JOK

94 3ajiat, MO CTPHPYIOTIHX CBA3H https://m.edsoo.ru/54d14267
MC)K)Iy paSHHqHBIMH TEMaMHU Kypca
I1 00001menue. Penrenue
95 OBTOpeHI/Ie nu HHICHU INNCHN BI/I6_]‘[I/IOTCKa HOK
3afat, WITOCTPHPYIOIIHX CBASH https://m.edsoo.ru/a78455c5
MEXIY pPa3IMYHBIMU TEMaMU Kypca
I1 0o01eHue. Pemenue
96 OBTOPEHHE 1 0D0DI bu6mmoreka [JOK
3aflat, WITOCTPHPYIOTHX CBASH https://m.edsoo.ru/2e7695cf
MEXY pa3IMuyHbIMH TEMaMH Kypca
TToBTOpenue u 0000IeHNEe. Pemmenue
. BTOpetH 11 i . I:; o Bu6miorexa [TOK
3ajiat, Mo CTpHpYIot https://m.edsoo.ru/6383d98a
MC)KI[y paSHHqHBIMH TEMaMHU Kypca
I1 enre u 00001eHue. Pemenne
08 OBTOpeHUS M HIeHH Her bubmorexa [IOK
3afiat, WITOCTPHPYIOTIHX CBASH https://m.edso0.ru/89c5365f
Mexc,uy paBHI/I"IHBIMI/I TEMaMHU Kypca
11 0o0uienue. Pemenne
0 OBTOpEHHUE U 0000111e BuGmiorexa LIOK
3ajat, HUOCTPUPYIOTIHX CBA3H https://m.edsoo.ru/0dcedafl
MEXIY pPa3IMYHBIMU TEMaMU Kypca
I1 000011eHue. Pemmenue
100 oBToperHe U R X CBA3H bu6mmoreka [JOK
aflat, WIoCTprpyrot https://m.edsoo.ru/27b735e9
MEXY pa3IMuyHbIMH TEMaMH Kypca
bubmioreka [IOK
101 Hrorosas konTpombHas padota https://m.edso00.ru/073bcf5d
II 0o001eHue. Peieaue
OBTOpCHI/IC n o IICHU INCHNU BI/I6J‘[I/IOTeKa HOK
102 3a/1a4, WUTIOCTPUPYIOIIHNX CBSI3U

MCXKAY pa3JIMYHbIMHA TEMaMU Kypca

https://m.edsoo.ru/1852817e
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OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

2017 T'eometpus. 7-9 k. YueOuuk Atanacss JI.C. u gp 2014 -384c.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Junaktudeckue marepuaiinl 11 7, 8 u 9 kmaccos. ABropsl: 3uB b.I'., Maiinep
B.M., baxanckuit A.T'.

- Tematnueckue tectol 115 7, 8 U 9 kiaccoB. ABTopbl: Munienko T.M., biunkoB

AL
- CaMocTOsITeIbHBIE U KOHTPOJIbHBIE paboThI. 7-9 kiacchl. ABTop: Muenckas M.A.

- Meronuueckne peKOMeHJaluu K y4eOHHKY. 7-9 kiaccel. ABTOpBI: ATaHACAH
JI.C., byry3oB B.®., I'mazros FO.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET

bubmmoreka [JOK

POII
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