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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpuss Kak OAMH W3 OCHOBHBIX pa3/elOB UIKOJBHON MaTeMaTHKH,
MMEIOIIUNA CBOEH I1eNIbI0 00€CTeUnTh U3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIGHWH W B3aUMHOE pACIOJIOKCHHE, ONMUpPAaeTCs Ha JIOTUYECKYIO,
JI0Ka3aTeNbHYI0 JUHHIO. [l[eHHOCTh M3ydYeHUss TeOMETPHH Ha YPOBHE OCHOBHOTO
o01miero oopazoBaHus 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUICS YUYUTCS IPOBOIUTH
JTIOKA3aTeNbHbIE PACCYKJIEHHUS, CTPOUTH JIOTUUECKHE YMO3aKIIOUEHHUs, T0Ka3bIBaTh
WUCTUHHBIC YTBEP)KIEHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IMPOBOIUTH
pacCy X JIeHHs «OT TPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBate oOpaTHble yTBepkaeHus. Ocoboe 3HaueHHE Jl0KazaTeiabHas
JIMHUSL UMEET JJI YTITyOJIEHHOTO N3YYEHUSI MAaTEMATUKH.

[{enpro M3y4ueHUs] TEOMETPUU SIBIISIETCS UCTIONB30BaHUE €€ KaKk MHCTPYMEHTa
IpU PEHICHUH KaK MaTeMaTHYeCKHUX, TaK M MPAKTHYECKHUX 3a/1a4, BCTPEUAIOIIUXCS
B peasbHOM cku3HM. OOydalmUHCA JOMKEH HAYYUTbCA  ONpPENENsTh
reOMETPUYECKYI0 (UTYpYy, OIHUCHIBATH CJIOBAMH YEPTEX WM PUCYHOK, HAWTH
IUIOMIAb  3€MEJBHOTO0  ydYacTKa, pPacCUUTHIBATH  HEOOXOAWMYIO  JUIHHY
ONTOBOJIOKOHHOTO Kabens Wik TpeOyemble pa3Mephbl Trapaxka JJjis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTENbHAS JUHUS B U3YYECHHUH T€OMETPHH.
[Ipu pemeHnu 3amay MPAKTUYECKOTO XapaKTepa OOyYaroUIUHCs y4YUTCS CTPOUTH
MaTeMaTHYeCKUe MOJETH peajbHBIX  KU3HCHHBIX CHUTYyallil, MPOBOJIUTH
BBIUKCJICHHSI U OIICHUBATh aJIEKBATHOCTDH MOJIYYCHHOTO pe3yJsbTara.

Oco0eHHOCTh yueOHOTo Kypca yriayOa&éHHOTrO U3ydYeHHUs] TEOMETPUUA COCTOUT
B TOM, UTO OOy4YaromIfecs: He MPOCTO 3HAKOMATCS C ONPeIeNEHHBIMU OHITHIMU, a
YBEPEHHO OBiajeBatoT uMH. CyIIECTBYIOIINE TeMbI MPOrpaMMbI 0a30BOr0 Kypca
r€OMETPUH U3yUaroTcs Ha OoJiee riTyOOKOM YpOBHE, a 00yUaroluecs: IpuooOpeTaroT
YMEHHMsI, TOMOTAIOIIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MpeMeTax, Mpexae Bcero pusuke u uHPopMaTuke,
a TaKKe IOJIb30BAThCS TMOJYYCHHBIMH 3HAHUSAMHU TPU PEIICHUH MPAKTUYCCKUX
3az1ay.

CornacHo yueOHOMy miIaHy B 7-9 kjaccax wu3ydaercs yriayOJEHHBIH
yueOHbIl Kypc «['eoMeTpus», KOTOPBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3eiibl
conepkanusi: «Hawama  reomerpum», «TpeyrombHukm», «OKpYKHOCTBY,
«YeTtblpéxyronbHukmn», «Ilogobuey, «dmeMeHnTsl TpuroHoMeTpum», «llmomanm», a
Takke «MeTton koopAauHaTy», «BekTops», «IIpeobpazoBanust IIIOCKOCTH.

Ha wusyuenue yuebHoro kypca «I'eomerpusi» orBomutcs 306 yacoB: B 7
kiacce — 102 gaca (3 gaca B Hezeno), B 8 kiacce — 102 yaca (3 yaca B Hefleni0), B
9 knacce — 102 gaca (3 gaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Hauvasa reomerpun

Hctopusi BO3HUKHOBEHUS W pa3BUTUA TreoMeTpuu. HauvanbHble NOHATUSA
reoMeTpuu. Touka, mpsiMasi, OTpe3ok, jyd. I[loHarue o0 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacronoxeHue To4YeK Ha IpsAMou. M3mepenue MIMHBI OTpE3Ka,
PacCTOSIHUE MEXKIY TOUKAMHU.

[Tonymiockocts W yroid. Buasl yrioB. HM3mepeHue BEIUMYMH YTIIOB.
BepTtukanbHble 1 cMeXHBIE YIiibl. [lapannenbHbie U NEPHEHIUKYISIPHBIE TTPSIMBbIE.
Paccrosinne ot Touku 110 ipsamoit. buccekrpuca yria.

Jlomanas. Bunbl momanbix. [[nmuHa momanon. MHoroyronsHuku. Ilepumerp
MHOTOYroJibHUKa. [[OHSITHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIBHUKAX.

[lepBuuHbIE TMpEACTABICHHS O pPaBEHCTBE (UTYp, HUX PaACHOJIOKEHUH,
CUMMETPHUH.

IIpocreimmue nocrpoenust. UHCTpYMEHTHI 711 U3MEPEHUN U IIOCTPOCHUN.

TpeyrojibHuKku

Buael TpeyroibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHbIE, TYHNOYTOJbHbIC,
paBHOOEIpEHHbIE, pPaBHOCTOPOHHHE. Menuana, OuWCCEKTpUca U  BBICOTA
TPEYTrOJIbHUKA.

PaBenctBo TpeyronpHUKOB. IlepBblii W BTOpOW TMPU3HAKK PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEeHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3nHax
pPaBHOOEIPEHHOT 0 TPEYTrOJbHUKA. TpeTHil MprU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHolIeHUsI MEXKJy CTOPOHAMHU W yrilaMH TpeyrojibHuka. HepaBeHCTBO
TpeyrojabHUKa. HepaBeHCTBO O ITTMHE JTOMaHOM.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHHU.
[Ipumepsl CUMMETPHUHN B OKPYKAIOIIEM MUDE.

IHapaniensHbie npsaMbie. CymMMa yrijioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UICTOPUYECKHUE CBEICHHUS O MOCTysare EBkinaa u
o posu JloOGaueBCKOro B OTKPBITUM HEEBKINAOBOM reomeTpuu. CBOWCTBA U
MPU3HAKU NapajuieNbHbIX MpAMbIX. CymMMa yrioB TpeyrojbHUKA. BHenmHne yribl
TpeyroiapHuka. CymMMa BHYTPEHHUX YTJIOB MHOTOYTOJIbHMKAa M CyMMa BHEIIHHUX
YIJIOB BBIMYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyrosibHbIE TPEYT0JIbLHUKH

[Ipu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYTOJbHUKOB. lleprneHauKkyssip u
HakJIoHHAas. CBOMCTBO MeAMaHbI NPSIMOYTOJIBHOTO TPEYTrOIbHUKA, MPOBEAEHHON K
runotenyse. [IpsaMoyroyibHbINA TPEYTOJIBHUK C YTIoM B 30°.

OKpyxHOCTH



[ToHATUSA OKPYXHOCTM M Kpyra. DJEMEHThl OKPYXXHOCTH W Kpyra: LEHTD,
paguyc, IMaMeTp, XOpaa, X CBOKCTBAa. B3aMMHOE pacnosioKeHUe OKPYKHOCTH U
npssmon. KacarenpHass M cexymas K OKpYKHOCTH. OKpY’KHOCTb, BIIMCAaHHAsi B
yrout. [Ipocreiimme nocTpoeHus: ¢ MOMOIIBIO UPKYJIA U JINHEUKHU.

I'eomeTpuyeckune mecTa TO4YEK

[IoHsiTHE O rEOMETPUUYECKOM MecTe TOYeK. [Ipumepbl reoMeTpudecKkux MectT
TOYEK HA TUNIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIIEHAUKYJIISP K OTPE3KY
KaK TreoMeTpuueckue mecta Touyek. ONucaHHas OKpPY>KHOCTb TPEYroOJIbHHKA, €€
LEHTp. MeToa reoMeTpuYecKuX MECT TOUEK IIPU PELICHUN T€OMETPUUECKUX 3a1ay.

IMocTpoeHus ¢ NOMOIbIO HMPKYJIS M JIUHEHKH

Ucropuueckue ceaenus. OOOCHOBaHUS MPOCTEUIIMX MOCTPOCHHM, STaIlbl
3a/1a4M HA NOCTPOEHUS, PEUICHUE 3a/1a4 HA IIOCTPOEHUE HUPKYJIEM U JINHEUKOM.

8 KVIACC

YeTbIpEXyroJbHUKH

[lapamnenorpamm, ero mNpu3HAKM M cBoWcTBa. [IpsAMOyronbHUK, pomoO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpamneuus. PaBHOOenpeHHas Tpameuusi, €€
cBOMcTBa U npu3Haku. [IpsMoyronbeHas Tpanenus. CpelHss JUHUS TPanelunuH.

Cpenusst TUHUSL TPEYTOJbHUKA. MeToj yIBOCHHUS MEIHMaHbl TPEYTroJbHUKA.
Teopema o nepecedeHn MEAUAH TPEYTOIbHUKA.

Teopema @aneca, Teopema O NPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BapunHboHa AJ1s1 IpOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[leHTpanbHO-CUMMETPUYHBIC (PUTYPHI.

IHoxo0Oue

[Togobue TtpeyronbHUKOB, Ko3pduiueHnt mnomodus. I[IpusHaku momoOus
TpeyroJbHUKOB. IIpuMeHeHne 1om00Ms TpPH pEUICHUH TEeOMETPUUYECKUX U
MPaKTUYECKUX 3a/1ad.

ILnomaan

[Tonsatne o rmmromaau. CBOWCTBA IUIOMIAJAEH TEOMETPHUCCKUX (HUTYD.
[Ipocreiimue GopMyIibl IS MJIOMIATU TPEYTOJIbHUKA, Mapajuiejorpamma, pomoa u
tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOILICHHE TUIOMIAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

DJIeMeHThl TPUTOHOMETPHUH

CuHyC, KOCHHYC, TaHT€HC M KOTAaHI€HC OCTPOTO yTJIa MPAMOYTOJbHOTO
TpeyroibHuKa. Tpuronomerpuueckue ¢yHkinuu yriaos B 30° 45° u 60°
[TponopuriOHANIBHBIE OTPE3KHU B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCThIO



BrnivcanHble ¥ UEHTPAIBbHBIE YIVIBL, YTrOJ MEXIY KacaTelIbHOM U XOpIOH.
Yriel Mexay XopaaMud M CeKylMMHu. BriucaHHbIE M ONMUCAHHBIE OKPY>KHOCTH
TPEYTrOJbHUKA M YEThIPEXYroyibHUKH. CBONCTBA W NPU3HAKKM BIHCAHHOTO
YeTBIPEXYTOJbHUKA. B3auMHOe pacnosioxkeHue AByX OKpyxkHocreu. Kacanue
okpyx)HocTei. OOIIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemenne TpeyrojibLHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° po 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIIECTBO. @opmynel  OpuBeAcHud.  PemieHue
TpeyroJbHUKOB. TeopeMa KOCHMHYCOB M TeopeMa CHUHycoB. Pemenue
MPAKTUYECKUX 3a/1a4 C UCIOJIb30BaHUEM TE€OPEMBI KOCUHYCOB U T€OPEMBI CUHYCOB.
Pemenune 3a1a4 reoMeTprU4ECKONM ONITUKH.

Tpuronomerpruueckue dbopmynel I IUIOHMIAAM  TPEYTOJIbHUKA,
napaienorpamma, pombOa, tpamneuuu. ®opmyna ['epona. dopmyna miIomaIn
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA.

Iono0ue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYrOJIbHUKKA B  OKPYXKHOCTH. Teopema o
MIPOU3BEJACHUU OTPE3KOB XOPJl, TEOPEMBbI O TPOU3BEICHUH OTPE3KOB CEKYIIHUX,
TeopeMa O KBajpaTe KacarelbHOU. [[puMeHeHue npu penieHuu reoMeTPUIeCKUX
3anad. Teopembl UeBbl 1 Menenas. [lonsiTue 0 roMOTETHH.

MeToa KOOpAMHAT

VYpaBHeHUE NMPSMON HA TUIOCKOCTU. YTJIOBOM KO3(P(HUUMEHT U CBOOOIHBIM
YJIeH, UX TEOMETpUYEeCKU cMmbIch. l[lapamienbHOCTh U TMEPHEeHIUKYISIPHOCTD
MPSMBIX (depe3 yriioBoi KodhOUIMEHT).

YpaBHEeHUE OKPYXKHOCTU. HaxoxnaeHue 1iepecedeHuid OKpPYKHOCTENM U
NpsIMBIX B KOOpJuHaTax. DopMysa pacCTOSIHUSL OT TOYKU 10 npsMoi. [lmomanp
napajuiesiorpaMmmMa B KOOpJWHATax, IMOHATHE 00 OPHEHTUPOBAHHOM IUIOMIAIH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/1a4ax.

BexTopsl

Bekropel Ha miockoctu. ClOXKEHHE W BBIUMTAHUE BEKTOPOB — IpaBUiia
TPEYTOJbHUKA U MapajuiesiorpaMmma. Y MHOKEHHE BeKTOpa Ha unciio. KoopauHartsl
BekTOpa. CII0KEHHE U BBIYMTAHUE BEKTOPOB, YMHOKCHUE BEKTOpAa HAa YHUCIIO B
KoopauHaTax. [[pumeHeHne BeKTOpoB B PU3HKE, IIEHTP Macc.

[Tonatue o Oasuce (Ha MIOCKOCTH). PasiioxeHuss BEKTOPOB IO 0Oasucy.
CkansipHoe NpPOU3BEICHUE BEKTOPOB, I'€OMETPUUYECKUN CMBICT U BBIpAKEHUE B
JEKapTOBBIX KoOpAMHATAaX. JIUCTpUOYTUBHOCTH CKAJISAPHOTO IPOU3BEICHUSI.
CkanspHoe TpoOU3BEICHHE U TpoenupoBaHue. I[IpuMeHEHHE CKaJISIPHOTO



MIPOM3BEICHUSI BEKTOPOB JUIsl HAXOXJACHUS JJIUMH W YrjaoB. Peuienue
F€OMETPUUECKHX 33]1a4 C TIOMOILBIO CKAJISIPHOTO MTPOU3BEICHMUSI.

JIIMHA OKPYKHOCTH M IJIOIAAb KPyra

[IpaBunbHBIE MHOrOYTOJBHUKH. JlnmHa OKpyXHOCTH. ['pamycHas wu
paaraHHas Mepa yria, BbIUHCICHUE UIMH Ay OKpy)kHOcTeu. Ilmomans kpyra,
CeKTOpa, cermeHTa. Mcropuueckue cBenenust 00 M3MEPEHUN JUIMHBI OKPY>KHOCTH U
IJIOIIAU KpyTa.

JIBHKEHM S TVIOCKOCTH

IlentpanbHas cummeTpus. LleHTpanbHO-cuMMeTpruHble Gurypsl. IloBopor.
OceBas cummetpus. OUTryppl, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapannenbHbI NEPEHOC.

[lonsitue nBwkeHHWss W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBreHus
CUMMETPUHU B IIPUPOAE, >KUBOIMCH, CKYJIBITYype, apxurekrype. Kommnosuiuu
JBIKEeHUH (TipocTeiiue npuMepsl). [I[puMeHeHrne B reoMeTpUYecKuX 3a/iayax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Ppe3yJabTAaThl OCBOCHUS MPOrpaMMbl II0 MAaTEMATHUKE
XapaKTEPU3YIOTCS B YACTH:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

MPOSIBJICHUEM HHTEPECAa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHHEM K  JIOCTHXKEHUSIM  POCCUUCKHUX
MaTEMaTUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JIOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpamJaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpaKJaHWHA U peaju3allii ero
npaB, TMPEJICTABICHUEM O MaTeMaTHYECKUX OCHOBaX (PyHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUN, TPOILEAYp TPa)KJaHCKOro oOuiecTBa (Hampumep,
BBIOOPEI, OIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO dTHYECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTHMIKCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUIIOB B I€ITEIBHOCTH YUEHOTO;

3) TPy10BOr0 BOCIMTAHMS:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3a]ad
MAaT€MaTU4YEeCKOW HAIIPAaBJICHHOCTH, OCO3HAHMEM BaXHOCTHU MaTEMAaTUYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHMM BCEHM JKMU3HU JJIsl yCHEIHOM NpodeccroHaIbHOM
JIEATEIbHOCTY W PAa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBUyATBHON TPACKTOPHUH 00Pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

CIIOCOOHOCThIO K SMOLUMOHAIBHOMY U  3CTETUYECKOMY  BOCIPHUSITHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHWUH, YMEHUIO BUICThH
MaTeMaTH4YEeCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) ueHHoCTell HAY4YHOI0 MO3HAHUS:

OpHEHTAallMEX B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX
MPE/ICTABIICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHSI YETOBEKA, MPUPOJLI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKH Kak cQepbl YeIOBEUYEeCKOM
JIEITEILHOCTH, 3TAallOB €€ pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTHUS LUBUJIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKU U MAaT€MaTHUYECKOW KYJIbTYpPOM KaK CpPEICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH UCCIIEI0BATEIBLCKON JEATEIbHOCTH;

6) ¢pusnmueckoro Bocnutanus, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYy YU



TOTOBHOCTBIO MPUMEHATh MAaTEMaTHUYECKHUE 3HAHWUS B HMHTEPECAX CBOETO
3I0POBBsI, BEJCHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  IHTaHUE,
cOQIAaHCUPOBAHHBI PEXUM 3aHATUA U OTAbIXa, peryjsapHas Qu3ndecKas
aKTHBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKA pe(ICKCHH, NPHU3HAHHEM CBOECTO
IpaBa Ha OIIMOKY M TaKOTo JKe MpaBa JPYroro 4eJIoBeKa;

7) 3K0JI0TU4€CKOTr0 BOCITUTAHMS:

OpHUEHTAIIMEN HA MPUMECHEHNE MAaTEMAaTUUYECKUX 3HAHUM ISl pEIICHUs 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXaIOIIel cpenbl, IJIaHUPOBAHUSI MOCTYNKOB U
OLICHKH WX BO3MOXHBIX MOCJIEACTBUM JJI1 OKPYKAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelIeHus;

8) ajanTanuM K M3MEHAKINUMCH YCJOBHAM COLMAJIBLHOM U NMPHUPOLHOM
cpensbl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM NESITEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUN, (GOPMYIUPOBATH UICH,
MOHSATHUSI, TUTIOTE3bI 00 0OBEKTaX W SIBJCHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HABaTh AEPUIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30OB, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE pElIeHUs] U JEHUCTBUS, (POPMYJIHUPOBATH W OIICHUBATH PUCKU U
MIOCJICACTBUS, (OPMHPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pe3ynbrare ocBOEHUS MPOTrpaMMBI 10 MaTeMAaTHKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT chopMUpoOBaHbl MeTaANpPeAMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIINeCs OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATCIIbHBIMU ~ JICHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHHKAaTHBHBIMH
JEHCTBUSMH M YHUBEPCATbHBIMH PETYIATUBHBIMU JCHCTBUSMH.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUSA
ba3oBble Jijornueckue aeicTBUA:

BBISIBJISAITH U XapPaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKHX
O0OBEKTOB, TIOHATHH, OTHOIICHHH MEXAY IOHATHIMH, (OPMYJIHPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKaIINH,
OCHOBAHUS JIJIs 000OIIEHUS M CPaBHEHUSI, KpUTEPUU TTPOBOIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBATH  CYXKJICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONECHUSX W YTBEPKICHHSX, MPEAJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEUUN;

JleJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUECHUHN, YMO3AKIFOUEHUH IO aHAJIOTHH;

pa30upaTh JTOKa3aTEIbCTBA MATEMAaTHYECKUX YTBEPKACHHUU (MPSMBIE W OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSITENHLHO JOKA3aTeIhCTBA MAaTEMATHYECKUX
(bakToB, BBICTpPAWBaTh apryMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI,
MPUMEHSTh METOJI MaTEeMaTHUYeCKOW WHIYKI[MH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BBIOMpATh CMOCcO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  peIlIEHHUs, BbIOMpaTh HaumOoJee TMOAXONAIUMHA C  Y4EToM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPUER).
ba3oBble ucciaeaoBare/ibCKue 1eiCcTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HMCKOMOE M JIaHHOE, (POpMHpPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMI0, MHEHUE;

MPOBOAUTh IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY 3KCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OObEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS] W BBIBOJBLI MO pPe3yJbTaTaM
MPOBENEHHOTO  HAONIONCHMsS, HUCCJICNIOBAaHMS, OKCIEPUMEHTa,  OLIEHUBAThH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpOIECcCca, a TaKkKe BbBIJBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMALIUU, JIAHHBIX,
HEOOXOIUMBIX JJIsSl pEIICHUS 3a]1a4u;

BBIOWPATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (JOPM MPEICTABICHHUS;

BbIOMpaTh (opmy mpencrtaBieHuss UHGOpPMAIMM M HILTIOCTPUPOBATH
peliaeMble 3a/1auu CXeMaMu, JuarpaMmaMu, HHOU rpauKol U uX KOMOMHAIUSAMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIIUU TIO KPUTEPUSM, MPEIIOKEHHBIM HIIH
chOpMYIUPOBAHHBIM CAMOCTOSITEIILHO.

KoMmyHuMKaTHBHBIE YHMBeEpPCaJIbHbIe Y4eOHbIe 1elCTBUA:



BOCIIPUHUMATH U (POPMYIIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBHUSIMU U
HEIIMU  OOIICHUS, SICHO, TOYHO, IPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W TMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHCHHUS IO XOAY PEIICHHS 3aJayw,
KOMMEHTHUPOBATH TIOJyYCHHBIN PE3yJIbTAT;

B XOJIe OOCYXKJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBI,
npoOJieMbl, peliaeMol 3aJayd, BBICKA3bIBAaTh WJCH, HAIlleJIeHHbIE HA TIOUCK
pEIICHHSI, COMOCTABIIATh CBOM CYXACHHUS C CYXACHUSAMH APYTHX YyYaCTHUKOB
nuanora, oOHapy>KMBaTh PA3IMYUe W CXOICTBO TO3UIMH, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/la4yM, SKCIIEPUMEHTA, HCCIIEIOBaHN,
MPOEKTa, CaMOCTOSATEILHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a1ad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU peHIeHHH Y4YeOHBIX MaTeMAaTHYECKUX 3a/ad, NPUHUMAThH IIehb
COBMECTHOM JCATENHHOCTH, TUIAHUPOBATh OPTAHHU3AIIMI0 COBMECTHOW pabOTHI,
pacnpenensiTh BUIAbI pabOT, JTOrOBapUBATHCS, OOCYKIATh MPOIECC M PEe3yabTaT
paboThI, 00001IaTh MHEHHUST HECKOJIBKUX JTFOJIEH;

y4aCTBOBaTh B TPYIIOBBIX (opmax padoThl (00CYykaeHUsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIIOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU UYJIECHAMU KOMAaHbI, OIICHUBAThH
KauecTBO pe3yJbTaTa M KayeCTBO CBOEro0 BKJIAJa B OOIIMIA pe3ysibTar IIo
KpUTEpHUsIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBIISITh MPOOJIEMBI JUIsl PEIICHUS B JKU3HEHHBIX U YUYEOHBIX CUTyalusX,
OPUEHTUPOBATHCS B PA3TUYHBIX MOJXO0JaX MPUHATUS PEIICHUN (MHAUBUIYaIbHOE,
rpyNnmnoBoe);

CaMOCTOSATENILHO COCTaBJIAThH IUJIaH, AJITOPUTM pElIeHHs 3anadu (WM ero
4acThb), BBIOMPATh CIOCOO peHmieHUuss C Y4YETOM MMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHAHTHI
pereHni ¢ y4€ToM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbII HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIA IpOLEecca U Pe3ysibTara
peleHus: MaTeMaTUYECKOM 3a/1aui, CaMOMOTHBALIUU U pedIIeKCuu;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUU 3a7ayH,
BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTH ITOCTABICHHOW LENIN U
YCIOBUSIM, OOBSCHATh IPUUUHBI JTOCTHXKEHUS WM HEJOCTHXKEHUS 1€JIH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXXaThb 3MOLMHU TMPH H3yUYEHUU MATEMAaTHYECKUX OOBEKTOB U (DaKTOB,
JIaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHS 3aa4H.

HNPEAMETHBIE PE3YJIBTATBI

K konity oOyuenus B 7 kj1acce oOy4aromuiics MOJIyYuT CIASAYIONIUE MPEAMETHbIE
pPEe3yJbTaThI:

Pacno3sHaBaTh UM3y4€HHbIE TI'€OMETPUYECKHE (QUIYpbI, ONpEeneisaTh HX
B3aMMHOE pPAacCIoOJIOKEHHE, H300pakaTb TeoMeTpudeckue (UTryphbl, BBIOJIHATD
YEpTEKU IO YCIOBHIO 3amaud. M3MepsaTe JMHEHMHBIE W YIJIOBBIE BEJIWYWHBI.
Pemiats 3aa4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate NPUKHUIKY W OLEHKY JIMHEWHBIX W YIVIOBBIX BEJIMYMH IPEIMETOB B
peaNbHOW >KM3HHU, pa3MEepOB MPHUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl 3THX
OOBEKTOB M0 NOPSAJAKY BETUUHHBI.

CTpouTh YEepTEXRH K TEOMETPUUECKUM 33]1a4aM.

[Tonb30BaTbCA NpHU3HAKAMHM PABEHCTBA TPEYIOJBHUKOB, HCIOJb30BaTh
MPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PELICHUU 3a/1a4.

[IpoBOAUTE JNOTHYECKUE PACCYKAECHUS C MCIIOIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThC NPU3HAKAMM PABEHCTBA IPSIMOYIOJBHBIX TPEYTOJBbHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MIPSIMOYIOJIbHOIO
TPEYTOJbHUKA, B PELIEHUN FEOMETPUUYECKUX 3a7a4.

Omnpenenars napauieabHOCTb MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPbIE 00pazyeT
¢ HUMH cexyuas. Onpenenars napajienbHOCTh NPSIMBIX C IOMOIIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYTOM MPSAMOM.

PemaTp 3a1aun Ha Ki1eT4aTol Oymare.

[TpoBOAUTH BBIYMCIEHHUS M HAXOAWTh YHUCIOBbIE U OYKBEHHbBIE 3HAYCHUS
YIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOIOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH JBYX IAPAJUIENbHBIX NPSAMBIX CeKylied. Pemare npakTthyeckue
3a/1a4M Ha HAXOXKJAEHUE YIJIOB.

Bnanets monsituem reomerpuyeckoro mecra todek (I'MT). Omnpenenstsb
OHMCCEeKTPUCY yIJia U CepEIUHHBIN MEPIEHIUKYISP K OTPE3KY KaK FeOMETPUUYECKUE
MecTa Touek. [lonb3oBaThcs nmoHsATHEM reomerpudeckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE FT€OMETPUUYECKUX YTBEPKICHUM U IIPU PELICHUU 3a/1a4.



DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M KpPyra, XOpAbl U JUAMETpa
OKPYHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMH. Y METh JOKA3bIBATh U MPUMEHSTh
ATH CBOMCTBA IIPU PELICHUU 3a/1a4.

Brnagere MOHSATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMETh
HaxoJHUTh €€ meHTp. JloKa3pIBaTh U UCMOJIB30BaTh (PAKThI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYroJIbHUKA MEPECEKAl0TCsl B OJHOM TOYKE, U O TOM, UYTO CEPEAMHHBIC
MEPIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaaere noHsATHEM KacaTeNbHOM K OKPY>KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPHEHINKYJISIPHOCTH KAacaTEJIbHOW U Pajinyca, TPOBEAEHHOTO K TOYKE KaCaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY)KHOCTH, MPOBEAEHHBIX U3
OJIHOM TOYKH, U PUMEHSTH 3TO B PEIICHUN F'€OMETPUYECKUX 3a]1a4.

Jloka3piBaTh W MNPUMEHSATH MPOCTEUIINE TE€OMETPUYECKUE HEPABCHCTBA,
TMOHUMATh UX MPAKTUYECKUN CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHHUSI C TIOMOIIBIO LIUPKYJISA U
JIMHEHKH.

K konmy oOyuenuss B 8 kJiacce oOydarouuicss TMOMYYUT CIEAYIOIIUE
MIPEIMETHBIC PE3yJIbTATHI:

PacriosHaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOIHHUKOB, WX DJIEMEHTHI,
I0JI30BAThCSl MX CBOMCTBAMHM IPH PEHICHUU T'€OMETPHUYECKHX 3ajaad. Pa3auyarh
MPU3HAKK W CBOWCTBA TMapayuiejorpaMma, pomMoa U mpsSMOYTOJIbHUKA, TOKAa3bIBATh
WX W YBEPEHHO MPUMEHSTH MPU PEIICHAHN T€OMETPUUSCKIX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKHU MEPECEUCHUST MEIMAH TPEYroJbHUKA (IIEHTpa
Macc) B PEIICHUH 3a/1a4.

BnaneTs moHsATHEM CpeaHEH JTUHUU TPEYTOJIbHWKA W TPAICIUU, IIPUMCHSTH
WX CBOWCTBAa TPH PEIICHUH TEOMETPHUYECKUX 3amad. Mcrmomp3oBaTh Teopemy
dajieca U TeOpeMy O MPOMOPIUOHATBHBIX OTPE3KaX, MPUMEHITh UX IS PEIICHUS
MPAKTUYCCKUX 3a]1a4.

Pacrio3HaBaTh IIEHTPATbHO-CUMMETPHYHBIE (UTYphl M HCIOJb30BaTh MX
CBOWCTBA TIPH PEIICHUU 3a71a4.

Brnanets moHSATHSMU TOAO00MS TPEYTrONBHUKOB, Koddduimenta mnomoowus,
COOTBETCTBCHHBIX 3JICMEHTOB ITOJ00HBIX TPEYTOJBHUKOB. MIMETh TipeicTaBiIeHrE O
npeoOpa3oBaHnuN MOA0OMS W O MOMOOHBIX ¢urypax. [1oap30BaThcsl MpHU3HAKAMH
MoI00MST TPEYTONBHUKOB TPU PEIICHUH TeOMETPHYECKUX 3amad. Jloka3pBaTh |
MPUMEHSTH OTHOIICHUSI TTPOTIOPIIMOHATIEHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpuMeHATH Mo00Me B IPAKTHYCCKUX 3a1avax.

BBIBOAUT, W  HWCIONB30BaTh MpOCTEHIIHEe (GOPMYNBl  JUISl  TUTOIIAIH
TPEYTOJIbHHUKA, TTapaJljIeiorpaMMa, poMOa U Tparnenud. BerauciasaTs (pa3muaHbIMU
crnoco0amMu) IUIIOMIAs TPEYTrONbHUKA ¥ IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(moNB3ysCh, TNI€ HEOOXOJIUMO, KaJBKYJISTOPOM). 3HATh OTHOIIEHHE ILIOIIAICH



NoJIOOHBIX (PUTYyp U NMPUMEHATh NpPU pelIeHUU 3anad. [IpuMeHsATh MoJydYeHHbIE
YMEHUS B MPAKTUYECKHUX 3a/1a4ax.

[lonb3oBaTecss Teopemoi [ludaropa npns pemieHUs] TEOMETPUYECKUX M
IpakTUYecKux 3aaad. CTpOUTh MaTEMaTHYECKYH) MOJENb B NPAKTUYECKUX
3aJ1ayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JITTUHBI.

Brmagete NOHATMEM BIMCAaHHOIO W LEHTPAJIbHOIO YIria, yria MExXAy
KacaTelIbHOM M XOPAOW, ONMMCAHHOW M BIIMCAHHOM OKPY’KHOCTH TPEYTOJbHHUKA U
YeTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh NOJIy4eHHbIE 3HAHMS HA MPAKTHKE — CTPOUTH MAaTEMATHYECKHE
MOJIEIIN JUIS 33/1a4 PEAIbHOM JKU3HU U IIPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHUEM MOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, I/I€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K konity oOyuenus B 9 kj1acce oOy4aromuiicsi HOJIy4YuT CIASAYIONIUE MPEAMETHbIE
pEe3yJbTaTHI:

3HaTh TPUTOHOMETpUUYECKUE QYHKIUU OCTPHIX YIJIOB, YMETh HaXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYTrOJNbHUKA («pEIIeHHe
IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOpPA) AJIUHBI
Y YTJIBI 17151 HETaOJIMYHBIX 3HAYSHHH.

[Tonb3oBaThecst popmyliaMu NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM JUII HAXOXKJICHHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX HJIS
HaxXO0XJICHUS Pa3JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYTOJIbHUKOBY),
IIPU PEUIEHUN TE€OMETPUYECKUX 3a1ay. [IpuMEHSTh MONydYeHHBIE 3HAHHUS IIPU
pELIEHNN MTPAKTUYECKUX 3a/1a4.

[IprMeHATH TPUTOHOMETPHUIO B 33/1a4ax HA HAXOXKIECHUE IUIONIaA1, BEIBOJUTD
U BIJIAJIETh TPUTOHOMETPUYECKUMHU (POpMyIaMHu JUIsl TUIOMIAIH TPEYTOJIbHHKA,
napajienorpaMmma, pomoa, Tpaneuuu, BEIBOJUTh U MPUMEHSTH hopmyiy ['epoHa u
(bopMyy Il TUIOIIAIH BBITYKIIOTO YETBIPEXYTOIbHUKA.

Nmers 1npeacTaBieHHE O TOMOTETHH, IIPUMEHATb B  INPAKTUYECKUX
CUTyalusX.

Hcnonb3oBaTk TeopeMsl UeBbl 1 MeHenas ipy peleHnu 3aaau.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIVIAX, YIJIax MEXAYy XOpAaMu
(CexyIMMHM) U yTiie MEXIy KacaTeJIbHON U XOPI0H IPH pELIEHUH T€OMETPUYECKUX
3amad. Jloka3plBaTh W MPHUMEHATH TEOPEMBI O MPOU3BEACHUU OTPE3KOB XOPH, O
IIPOU3BENCHUH OTPE3KOB CEKYLIUX, O KBapaTe KacaTEIbHOM.

Bnanete moHATMEM KOOpPAMHAT Ha IUIOCKOCTH, padoTaTh C YpPaBHEHHEM
OpssiMOM  Ha TUIOCKOCTH. Bnagers NOHATHAMM YTIJIOBOTO Ko3(duiMeHta u
CBOOOJHOTO 4YJIeHa, MOHUMATh MX T€OMETPUYECKUN CMBICI M CBSI3b YTJIOBOTO



koddduimeHTa ¢ BO3pacTaHHMEM H YOBIBAHHUEM JHHEHHOW (QYHKIIMU. YMETh
peliath METOJIOM KOOPJHMHAT 3aJa4M, CBSA3aHHBIC C TApaJUICIIBHOCTHIO U
MEPICHANKYJIIPHOCTBIO TPSAMBIX, MEPECEUYCHUEM MPSIMBIX, HAXOKICHUEM TOUYCK
nepeceyeHHUs.

BoiBoguTh W BNANEeTh YpPaBHEHHEM OKPYXKHOCTH. lcmonb3oBaTh MeETOA
KOOpPJIMHAT JIJIsl HAXOXKJEHUSl IMEepPeceUeHUN OKPYKHOCTEH U mpsAMbIX. Braaers
dbopMyIamMu PacCTOSHHUS OT TOYKH JO TPSAMOM, IUIONIANX TapajuiejorpaMma B
KOOpJIMHATaX, UMETh TOHATHE 00 OpHeHTHpOBaHHOU Momanu. [loap3oBaTbes
METOJIOM  KOOpJIMHAT Ha IUIOCKOCTH, TMPUMEHSATH €ro TNpH PEHICHUH
r€OMETPUYECKUX M TMpaKTHUYeCKuX 3aaad. [IpumeHsTH MeTOA KOOpAMHAT B
MIPAKTUKO-OPUCHTUPOBAHHBIX TEOMETPUUICCKUX 3aadax.

Brnanets moHsSTHEM BEKTOpa. YMETh CKJIQIbIBaTh M BBIYUTATH BEKTOPHI,
YMHOXKaTh Ha YHUCJO, BIAJCTh NpPaBWIAMH TPEYTOJIbHUKA W Mapajuiejorpamma.
Bnanets nmpakTUYeCKUMU WHTEPHPETALUSIMH BEKTOPOB. YBEPEHHO IMOJIb30BATHCS
KOOpJIIMHATAMHA BEKTOpa. BageTh ClIOXKEHWEM W BBIYMTAaHHUEM BEKTOPOB,
YMHOKCHHEM BEKTOpPA Ha YUCJIO B KOOPIMHATAX.

Nmets npencraBnenue o 0asuce (Ha riockoctu). PackiaapiBaTh BEKTOPHI 11O
O0asucy. PackmanpiBaTh BEKTOpPHl CHJI C TOMOILIBIO  TMPOCIUPOBAHUS U
TPUTOHOMETPHUYECKUX COOTHOIIEHUH. [IpuMeHATh, TONyYeHHBIC 3HAHUS B
MPOCTEUINNX (PU3NUECKHUX 3a/1auax.

Brnanets MOHSTHEM CKaJIsPHOTO MPOU3BEIEHUS BEKTOPOB, MOHUMATh €T0
r€OMETPUYECKUA CMBICII U YBEPEHHO TMOJb30BAThCSI €ro0 BBIPAXKEHHEM B
JIEKApTOBBIX KOOpAWMHATAX. 3HATh JUCTPUOYTUBHOCTH CKAISIPHOTO TPOW3BEACHUS
U €ro CBsI3b C MpoenupoBaHueM. [[puMeHsTh CKaIIpHOE TPOU3BEACHUE BEKTOPOB
JUTST HAXOXKJEHUSl JUTMH W YIJIOB. Pemiath reoMeTpudeckue 3a7adud C MOMOIIBIO
CKaJIsipHOTO Tpou3BeAeHus. Mcronb30BaTh CKAIpHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyeckux U PU3NUECKUX 3a/1auax.

BraneTs mMOHATHSMH NMPAaBUILHOTO MHOTOYTOJIBHHUKA, JTMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PAJIMAHHOW MEPHI yIJia, BRIYUCIATH IUIONIA/lb Kpyra
ero yacted. [lonumare cmbicn uyucia m. [IpuMeHATH MOJydeHHBIE YMEHHUS TPH
pEIICHUH TMPAKTHYECCKUX 3aJad. 3HATh HCTOPHUYECKHE CBEICHUS 00 HM3MEpPEHUH
JUTHHBI OKPY>KHOCTH U TUIOIIAIHA KpyTa.

Nmery mnpencraBieHue o MpeoOpa3oBaHUM TUIOCKOCTH, O JBHIKEHUSX.
HaxonuTe ocu, UEHTphl CUMMETpUHM (UTYp, LEHTPhl MOBOPOTA, HAXOAUTH
KOMITO3HUIIMKA TPOCTEHIMX TpeoOpa3oBaHuid. [IpuMeHATh MBWIKEHUS IIOCKOCTH
MIPY PEIICHUU TEOMETPUIECKUX 3a1a4.

[IpumeHsTh TOJIy4eHHbIC 3HAHHS Ha MPAKTUKE — CTPOUTH MAaTEMAaTUYECKHE
MOJIENIU JIJIsl 3a/1ay peasibHOM JKU3HHU U MPOBOJUTH COOTBETCTBYIOUIUE BHIYMCIICHUS



C TPUMEHEHHEM TMOJ00UsI W TPUTOHOMETPHUUECKUX (DYHKIMI (MOJIB3YSACh, TIE
HE00XO0IMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM uudgpoBbie
Ne i/m P Kourpousbnsl | IIpakTHyeckn (uchp )
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
e padoThbl e padoThI
pecypcbl
Hauana reomerpuu. [Ipocreiimme
1 reoMerpuyeckue GUrypsl U UX CBOMcTBa 28 1 bubmmorexa LIOK
p yp ’ https://m.edsoo.ru/78c146¢4
N3mepenne reoMeTpuiaecKuX BETHYUH
bu6moreka [JOK
2 T 1 1
PEYTOILHHKH ? https://m.edsoo.ru/78c146¢4
[TapamnensHocTs. CymMa yTiioB bu6mmoreka [JOK
3 15 1
MHOTI'OYT'OJIbHUKA https://m.edsoo.ru/78c146c4
4 IIpssmMoyTroabHBIC TPEYTOILHUKI 7 bubmmorexa [OK
p Y pey https://m.edsoo.ru/78c146¢4
5 I'eomeTpuyeckue HepaBeHCTBA 5 1 bubmmorexa [TOK
p p https://m.edsoo.ru/78c146¢4
OkpyxHOCTb. ['eoMeTpruueckue MecTa
6 toyek. [TocTpoeHus ¢ TOMOIIBIO LIUPKYJIS 18 1 bubmmorexa [TOK
T P HIbIO LHPKY https://m.edsoo.ru/78c146¢4
U JTMHEWKHU
7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 10 | bu6mmoreka [JOK
3HAHHI https://m.edsoo.ru/78c146¢c4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




8 KUIACC

KosanuyectBo yacos DJIEKTPOHHBIE
HanMeHnoBaHmue pa3/ie/ioB U TeM uudposbie
Ne i/m P Kountposbh IIpakTHyeck (achp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTbl
pecypcsl
. bu6mmoreka [{JOK
I HeTbIpexyroabHiKH 22 ! https://m.edsoo.ru/a5cb98eb
but6mmoreka [IOK
2 Tonotue 16 ! https://m.edsoo.ru/a5cb98eb
but6mmoreka [IOK
3 Tlromans 16 I https://m.edsoo.ru/a5¢cb98eb
4 Teopema IIudaropa u Havana 13 1 bubmuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTIIBl ¥ 4EeTBIPEXYTOJIBHUKH, CBSI3aHHBIE C 20 1 bu6mmoreka [{JOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 10 | bubnunoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




9 KUIIACC

KoanuyectBo yacos DJIEKTPOHHBIE
HanMeHoBaHHne pa3aeoB U TEM nudpoBLIe
Ne i/m P Kontpoabusl | IIpakTuyecku (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThI e padoThbl
pecypchl
bubmnoreka LIOK
I Pemerne TpeyroabHuKos 22 I https://m.edsoo.ru/dddde230
bubmnoreka LJOK
2 Tonobue TpeyromHiKos 12 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Merox koopauKat 10 I https://m.edsoo.ru/dddde230
bubmuoreka [JOK
4 Bexroper 20 I https://m.edsoo.ru/dddde230
bu6nmorexa [JOK
> JIHHa OKPY>KHOCTH W IUIOMIA /> KPyTa 16 1 https://m.edsoo.ru/dddde230
Bbu6morexa [JOK
6 JIBIDKCHHA T110CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, o6o0IIEHNE, 12 | bu6mmoreka [JOK
cUCTeMaTU3alus 3HaHu! https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacos
Jlara
KonTpon IpakTHnue DJIeKTPOHHbIE HU(PPOBLIE
Nen/m | Tema ypoka usyde
Bcero bHbBIE CKHe st o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHSA 1 bubnuoreka LIOK
reOMETPUU https://m.edsoo.ru/925af86b
) HauanbHble NOHATUSA F€OMETPUH. 1 bu6muoteka [IOK
Touka, npsAmasi, OTpe30K, 1y4 https://m.edsoo.ru/659¢4331
3 HavanbHble NOHATHS T€OMETPUH. | bubnuotexa [JOK
Touka, npsimasi, OTPE30K, Jy4 https://m.edsoo.ru/20bael2a
[TonsiTne 06 akcuome, Teopeme,
4 0Ka3aTeJIbCTBE, OIIPEACIICHUN 1 bubmmorexa [TOK
a . » O ’ https://m.edsoo.ru/3d223477
CBOMCTBE, IPU3HAKE
B3anMHoe pacnonoxxeHne ToueK Ha
5 npsmoid. MI3mMepenue JIMHbI 0OTpe3Ka 1 bubmorexa HOK
PAMOT. HSMEPEHHC 2 peska, https://m.edso0.ru/92b776f1
paccTosiTHuE MEXAY TOUKaMU
B3auMHoe pacnosnoxxenue Touek Ha
6 npsmoii. MI3mMepeHue JJIMHbI OTpe3Ka 1 bubmoreia HOK
P ' P A pesia, https://m.eds00.ru/9¢500788
pacCTOsTHUE MEXIAY TOUKaMU
B3anMHoe pacnonoxeHue Touek Ha
7 npsMoid. M3mMepeHue JIMHbl OTpe3Ka | bubmorexa [OK
P ’ P s peska, https://m.edsoo.ru/7f06e8ce
pacCTosTHUE MEXAY TOUKaMu
2 [TonynnockocTs 1 yroiy. Bunel yrios. 1 bubmunoreka IIOK

I/I3MepeHHe BCJIMYHMH YTJIOB

https://m.eds00.ru/36862bf3




9 [TonymnockocTs 1 yroii. Buasl yrios. bubnmnorexa [JOK
W3mepenne BeMYrH yIiioB https://m.edsoo.ru/21ce4{f2
10 ITomymnockocTs ¥ yroi. Buasl yrios. bubnuoreka IIOK
W3mepenne BeIUYrH yIiioB https://m.edsoo.ru/ce214e34
BepTukanbHbie 1 CMEXHBIE YTJIBL.
11 [TapannensHble U IEPIEHIUKYIAPHLIE bubmmorexa TIOK
p p JHKYIEAP https://m.edsoo.ru/7399faea
MpsIMbIC
BeprtukaibHbIe 1 CMEXXHEIE VITIBL.
12 Hapannenbﬂme U TIEpIIeH I/II}(I JISTPHEIC bubmmorexa TTOK
p p JKYIEAP https://m.edsoo.ru/5¢2c0dff
MpsIMbIE
BeprukanbpHble 1 CMEKHBIE VIJIBL.
13 HapannenLHme U IIepreH I/II}(] JIIPHBIE buGnnorexa LIOK
P PHCHMKY P https://m.edsoo.ru/4adbf678
MpsIMbIC
BeprukanbHble U CMEXKHBIE YIIIBL.
14 HapannenLHme U IIEPIIEH I/II}(I JISIPHEIE bubnnorexa LIOK
p p JMKYIAP https://m.edsoo.ru/84ee61de
psiIMbIE
BepTukanbHble U CMEXKHBIE YIIIbL.
15 HapannenLHHe U IIepIicH I/II}(] TISIpHEBIC bubnnorexa LIOK
P P AUKY AP https://m.edsoo.ru/d04bb9c5
psiMbIe
bu6nuoreka [IOK
1 b
6 ueceKTpuca yria https://m.edsoo.ru/da5e003¢
17 Buccexrpuca yria bubmmorexa LIOK
p y https://m.edsoo.ru/557998af
18 Buccexrpuca yria bugmorexa LOK
p y https://m.edsoo.ru/5¢a89182
19 Jlomanas. Bunapl nomanbix. J{mnaa bubmuoreka [JOK
JIOMaHou https://m.edsoo.ru/c84d7212
20 Jlomanas. Buapl momaHbiX. JjauHa bubnunoreka [JOK




JIOMaHOH

https://m.edsoo.ru/91fe52bc

Mmuoroyronasnuku. [lepumerp
MHoOroyroiasHuka. [Ionarue o

but6mmoreka [JOK

21 BBIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/0aab8dfc
MHOTOYT'OJIbHUKAX
MuoroyronasHuku. [lepumetp

” MHOroyroasHuka. [Ionarue o bubmuoteka [{IOK
BBIIYKJIBIX ¥ HEBBIITYKJIBIX https://m.edso0.ru/27b15065
MHOT'OYT'OJIbHUKAX
MmuoroyronasHuku. [lepumetp

oy MHoroyrojsHuka. [Ionarue o bu6mmoreka [{JOK
BBIITYKJIBIX U HEBBITYKJIIBIX https://m.edsoo.ru/5cc7a352
MHOT'OYTOJIbHUKaX
MuoroyronasHuku. [lepumetp

24 MHoroyrojsHuka. [Ionarue o bubnmoreka [JOK
BBIIIYKJIBIX U HEBBIITYKJIBIX https://m.edsoo.ru/6cac74dc
MHOT'OyTOJIbHUKaX
MmuoroyronasHuku. [lepumetp

’5 MHoOroyrojbHuka. [lonstue o bubmmoreka [IOK
BBIIIYKJIBIX U HEBBIITYKJIBIX https://m.edsoo.ru/3e269ed8
MHOTOYTOJIbHUKAX

26 WNHCTpyMEHTBI AJ1 U3MEPEHUM U bubmuoreka [IOK
MMOCTPOEHUI https://m.edsoo.ru/333ecb98

7 WNHCcTpyMEHTBI Ul U3MEPEHUN U bubnuoreka IIOK
IIOCTPOCHUH https://m.edsoo.ru/26b0a806
Kontponbhas pa60Tva no Teme "Hauana Bummorexa LJOK

28 reomerpuu. [Ipocreiinme

reoMeTpruecKue GUrypsl 1 Ux

https://m.edsoo.ru/aalb7981




cBoiicTBa. MI3MepeHne reoMeTpuuecKux
¢uryp"

29 Menuana, 6uccekTpuca v BHICOTa bu6muoteka [IOK
TpeyrojabHUKa https://m.edsoo.ru/9ae97099
30 Menuana, OMCCeKTpHca M BbICOTA but6mmoreka [IOK
TPEYrOJIbHUKA https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpeyroabHUKOB Bubmmorexa [IOK
Pey https://m.edsoo.ru/8e04a02f
1 [IepBblil 1 BTOpOM IPU3HAKK PABEHCTBA bubnuorexa [JOK
TPEYTrOIbHUKOB https://m.edsoo.ru/0f5d60af
1 [TepBrIit 1 BTOpO# IPU3HAKH PABEHCTBA bubnmoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/a56c5a9b
34 IlepBslii 1 BTOpPOI IPU3HAKK PABEHCTBA bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/34{8650¢
15 IlepBblil 1 BTOPOM IIPU3HAKY PABEHCTBA bubnuoreka IIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/ffe06285
36 [TepBbIii 1 BTOPOI MpU3HAKK PAaBEHCTBA bu6nuoreka [IOK
TPEYroabHUKOB https://m.edsoo.ru/79753cdf
37 PaBHOOEIpeHHBIE TPEYTOIBHUKH U UX bubnuorexa [JOK
CBOMICTBA https://m.edsoo.ru/c59fdae9
18 PaBHOOEIpEHHBIC TPEYTONHHUKU U UX bubnmoreka [JOK
CBONCTBA https://m.edsoo.ru/7e10fb44
39 PaBHOOEIpEHHBIE TPEYTOILHUKH U UX bubnmnoreka [JOK
CBONCTBA https://m.edsoo.ru/l1c2cc982
40 [Tpu3Hak paBHOOEIPEHHOTO bubnuoreka IIOK
TpeyroiabHUKa https://m.edsoo.ru/480b3c40
41 [pusHak paBHOOEAPEHHOIO bubauroreka ITOK




TpeyroiabHUKa https://m.edsoo.ru/bf564ab7
4 Tperuil npu3Hak paBeHCTBa bubnuoreka IIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/b4229637
TpeTuii npu3HaK paBEHCTBA bubnuorexa [JOK
43
TPEYTrOJIbHUKOB https://m.edsoo.ru/7a899¢c49
Tpetuit npu3HaK paBeHCTBA bubmmoreka [IOK
44
TPEYTrONbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CEBON CUMMETPHUEN.
45 I P f I bubnmoreka [JOK
pUMEpPBbI CHMMETPHUH B OKPY! 1l https://m.edsoo.ru/83d5ffea
MUpe
@urypsl ¢ 0CEBOM CUMMETPHUEH.
46 I P 5 KAOLIEM bubnmnoreka [JOK
pUMEpBI CHMMETPUH B OKPY 1 https://m.edsoo.ru/a48cf0cd
MUpe
47 KonTponbhas pabota mo Teme bu6muoteka [IOK
"TpeyronbHUKU" https://m.edso00.ru/6f0a9a78
43 I MEIX but6mmoreka [JOK
ApaJLICILHOCTD T1pA https://m.edsoo.ru/a081482d
49 CBolicTBa ¥ IPU3HAKU NTApAJUIEIBHBIX bubmuoreka IIOK
MPSMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa U PU3HAKU NapaJUIEIbHbIX bubmuoreka [IOK
MPSMBIX https://m.eds00.ru/75899b52
51 CBoiicTBa ¥ MPU3HAKU MapaIeTbHBIX bubnmnoreka [JOK
MPSIMBIX https://m.edsoo.ru/e0fde699
5 CBoiicTBa ¥ MPU3HAKU MapaIeTbHBIX bubnmnoreka [JOK
MPSMBIX https://m.edsoo.ru/74e8bd74
53 CBolicTBa ¥ IPU3HAKU NTapAJIEIBHBIX bubnuoreka IIOK

IIPSIMBIX

https://m.edsoo.ru/070fd7db




54 CBoiicTBa ¥ MPU3HAKU MapaUIeTbHbIX bubnmnorexa [JOK
MPSMBIX https://m.edsoo.ru/5¢90c339
55 CyMMa yIiIoB TPEYTOJILHUKA bubmmorexa LIOK
y y pey https://m.edsoo.ru/d1dca5cd
56 CyMMa yIiIoB TPEYTOJILHUKA bubmmorexa LIOK
y y ey https://m.edsoo.ru/7af6d9e6
57 Bueuiaue yriel TpeyrojgbHUKa buGmorexa LOK
y pey https://m.edsoo.ru/bc409f4f
58 Buenraue yriael TpeyrojiLHUKa bubmmorexa OK
y pey https://m.edsoo.ru/371cbel 1
CyMMa BHYTPEHHUX YIJIOB
59 MIZOFO FOJZII)EI)I/IKa u CyMMa BHEITHUX bubmmorexa OK
y y https://m.edsoo.ru/a3dd667f
YIJIOB BBITYKJIOIO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
60 MI};OFO FOJZ]I)}II)I/IKa Hu CyMMa BHEIIHUX buGmorexa LOK
y y https://m.edsoo.ru/e638a510
YTJIOB BBITTYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
61 MI}{]OFO FOJzIITII{)HKa u CyMMa BHEIITHUX bubmmorexa LIOK
y y https://m.edsoo.ru/b75ede0e
YIJIOB BBITTYKJIOTO MHOTOYTOJIbHUKA
Konrposnbnas padora no reme
62 "[TapamnenpHocts. CymMMa yIJIOB bubmmorexa LIOK
P ”' y y https://m.eds00.1u/40947485
MHOTOYTOJIbHUKA
63 IIpu3Haku paBeHCTBA NPAMOYTOJIBHBIX bu6nunoreka IIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/330d63 ff
64 [Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX bubnuorexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/0el544dc
b K
65 [lepieHAMKYJSIp U HAKJIOHHAS nomHoreka LO

https://m.eds00.ru/957310000000000




CBOMCTBO MeuaHbl IPSIMOYTOJIBHOTO

66 TPEYroJIbHUKA, TPOBEIEHHON K bubmorexa [TOK
pey > IPOBEA https://m.edsoo.ru/b34a450e
TUINIOTEHY3€
CBOICTBO M€IMaHbI IPSIMOYTOJILHOT'O
67 TpEYroJbHUKA, TPOBEAECHHON K bubmorexa HOK
pey > IPOBEA https://m.edsoo.ru/83fabf79
TUIIOTEHY3€
68 [IpAMOYTONIBHBIN TPEYTOIBHUK C YTIIOM bubnuotexa [JOK
B 30 rpanycoB https://m.edsoo0.ru/52b57d0f
69 [IpssAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM bubmuoteka [JOK
B 30 rpanycoB https://m.edsoo.ru/aec6d443
CooTHOIIIEHUsT MEKy CTOPOHAMH U bubnmoreka [JOK
70
yIJIaMH TPEYTOJIbHUKA https://m.edsoo.ru/95db41{7
71 CooTHOIIIEHUSI MEXKy CTOPOHAMHU U bubnmnorexa [JOK
yYIJaMH TPEYTOJIbHUKA https://m.edsoo.ru/5ea388d0
7 HepaseHcTBO TpeyrosbHukKa. bu6muoreka [IOK
HepaseHcTBO 0 1yinHE 10MaHOM https://m.edsoo.ru/50fa9985
HepaBeHcTBO Mex 1y MepreHANKYISIPOM
73 u HI;KHOHHOﬁ Pach};ﬂHI:Ie OTHTO‘i]KI/Ip 0 Bubmmorexa [IOK
. ' A https://m.edsoo.ru/7284cbde
psIMOU
KoHnTtponbhas pabota 1mo Temam
74 "[IpssMOyTOIBHBIE TPEYTOIBHUKHA" Bubmmorexa [IOK
| pAMOY pey w https://m.edso0.ru/85f00be3
['eomeTpuyeckue HepaBeHCTBA
75 OKpy>XHOCTb, XOPJIbI U TUAMETPBI, UX bubnmoreka [JOK
CBONCTBA https://m.edsoo.ru/588c3a8d
76 OKpy>XHOCTb, XOPJIbI U TUAMETPBI, UX bubnmnoreka [JOK
CBONCTBA https://m.edsoo0.ru/02406d49
77 B3auMHOe pacnosnoxeHue OKpyKHOCTH bu6muoreka [IOK

u npsmoii. KacarenpHas u cekynias K

https://m.edsoo.ru/00d222d9




OKPY>KHOCTH

Bzaumnoe PacCIoJIOKEHNUE OKPYIKHOCTH

but6mmoreka [JOK

8 in. K
7 1 IPAMOH. Racate/ibuad v CceKylia K https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3anMHoe pacnonoxeHne OKpyKHOCTH
79 u npsamoil. KacatenbHas u cexymas K Bubmmorexa [IOK
P i v https://m.edso0.ru/a52f2800
OKPYKHOCTH
80 OKpy>KHOCTb, BIIMCAHHAS B yTOJI Bubmmorexa [IOK
2 ’ Y https://m.edsoo.ru/3767ac35
81 OKpy>KHOCTb, BIIMCAHHAS B yTOJI Bubmmorexa [IOK
Py ’ y https://m.edso00.ru/f019e49b
[ToHsiTHE O rEOMETPUUECKOM MECTE
82 Touek. [Ipumepbl reoOMEeTpUYECKUX MECT Bubmmorexa [IOK
- HIPHMEp p https://m.eds00.1ru/9bdd6b63
TOYEK Ha IJIOCKOCTH
[ToHsiTHE O rEOMETPUYECKOM MECTE
83 Touek. [Ipumepsl reoOMeTpuYECKUX MECT Bubmmorexa [IOK
- PHMEp P https://m.edsoo.ru/621adf85
TOYEK Ha IJIOCKOCTH
84 OnucaHHas OKpy>KHOCTb TPEYTOJIbHUKA, bubnmoreka [JOK
€€ LIEHTP https://m.edsoo.ru/f5b41bc7
g5 OrnucaHHas OKpY>KHOCTb TPEYTOJIbHUKA, bubnmnoreka [JOK
€€ LeHTp https://m.edsoo.ru/c96254¢9
26 Meroa reoMeTpruueCcKIX MECT TOUEK bubnmnorexa [JOK
[IpU PELICHUH N'€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/5894¢e7a4
%7 MeTto reoMeTpuYECKUX MECT TOUYEK bu6muoreka [IOK
IIpY PELIEHUH T€OMETPUIECKHUX 3a1a4 https://m.edsoo.ru/784342d1
28 Metoa reoMeTpruueCKMX MECT TOUEK bubnuorexa [JOK
[P PELIEHUU T'€OMETPUYECKUX 3a7a4 https://m.edsoo.ru/05853a22
89 MeTto1 reOMETPUYECKUX MECT TOUEK bubmnoreka [JOK




[IPU PELLIEHUN F€OMETPUYECKUX 3a/1a4

https://m.eds00.ru/6903dff0

OO6ocHOBaHMS TPOCTEHIITNX
IIOCTPOEHHUH, 3TaIlbI 33/1a4U Ha

but6mmoreka [JOK

90
IIOCTPOEHUS, PELICHUE 3a1a4 Ha https://m.edsoo.ru/e511d730
IIOCTPOEHUE LIUPKYJIEM U JIMHEUKOU
OO60CHOBaHHMS MPOCTEHIITNX
01 IIOCTPOEHUM, JTaIlbl 3a1a44 Ha bubnuotexa [JOK
IOCTPOCHUSI, PELLIEHUE 3a71a4 Ha https://m.edsoo.ru/f3bfbf74
IIOCTPOEHUE LIUPKYJIEM U JIMHEUKOU
KonTtponbhas pabota mo teme
9 "Okpyx)HOCTb. [ 'eomeTprueckue mecra bubnuorexa [JOK
touek. [TocTpoeHus ¢ moMonIbIo https://m.edsoo.ru/791dafc6
HUPKYJIS U IMHEHKH"
[ToBTOpenue u 0600mIeHNE. Permenune BuG 10K
nonnoTeKa
93 3a/1a4, WITIOCTPUPYIOIINX CBA3U MEKY hitps://m.cdsoo.rw/f0e38Fa3
pa3IMYHBEIMU TEMAMH Kypca T '
[ToBTOpenue u o6od1eHue. Pemenue Bu6 1IOK
noinoTeKa
94 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY hitps://m.cdsoo.ru/38a3 1139
pa3IMYHBIMU TEMAMH Kypca o '
[ToBTOpenue u o606meHue. Pemenue Bu6 10K
noIMoTEKA
95 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY hitps://m.cdsoo.ru/7382becd
pa3IMYHBIMU TEMAMH Kypca o '
[ToBTOopenue u 06o061meHue. Pemmenue Bu6 1IOK
noIMoTeKa
96 3a]1a4, WUTIOCTPUPYIOLIMX CBSA3H MEXAY hitps-//m.cdsoo.ru/adf457ca
pa3INYHBIMU TEMaMH Kypca o '
[ToBTOpeHHe u 0000MIeHNE. Pemenune Eubs 1OK
noInoTeKa
97 3ajiay, UJUTFOCTPUPYIOLIUX CBSI3U MEXKTY

pa3jiIndHbIMU TCMAMU KypcCa

https://m.edsoo.ru/07e567¢l




[ToBTOpenue u 06o6meHue. Pemmenue

bubnunoreka [JOK

o8 Saiat, HILTIOCTPHPYIOIHIX CBASH MEAAY ! https://m.edsoo.ru/8a4b94e4
pa3IMYHBIMH TEMaMH Kypca
[ToBTOopenue u 06061meHue. Pemmenue
99 3aJ1a4, WITIOCTPUPYIOIINX CBI3U MEX 1 bubnnorexa LIOK
flad, prpyIom y https://m.edsoo.ru/397d166b
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06001IeHUE. Pemenune
100 3aa4, WITCTPUPYIOIINX CBI3U MEX 1 bubmmorexa TTOK
Aad, prpyrott y https://m.edsoo.ru/c60d778a
pa3IMYHBIMH TEMaMH Kypca
but6mmoreka [JOK
101 Hrorosasi koHTpobHas paboTa 1 hitps-//m.edsoo.ru/fd50754a
[ToBTOpenue u 0600IIeHUE. Pemenune
102 3a1a4, WITCTPUPYIOIIUX CBI3U MEX 1 bubmmorexa TTOK
Aad, prpyrott y https://m.eds00.1u/971f7836
pa3IMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




8 KUIACC

Kosaun4yecTBo yacoB 1 JIeKTPOHHbIE
ara
Ne T Kontpoan uugposbie
€Ma ypoka HpaKTquc H3y4YeH
n/n Bcero HbBIC o0pa3oBaTe/bHbIE
KHe padorpl | HA
padoThbI pecypchl

1 ITapannenorpamm, ero NpuU3HaKU U CBONCTBA 1 bubmmorexa [IOK
p P ’ P https://m.edso0.1u/8c2d080

2 [Tapannenorpamm, ero NpU3HAKU U CBOMCTBA 1 bubmorexa HOK
P TPamM, ero fp https://m.edsoo.ru/0dbbebfb

3 [Tapannenorpamm, ero Npu3HaKu U CBOMCTBa 1 bubmmorexa [OK
p P ’ p https://m.edsoo.ru/fb521d1b

4 [Tapannenorpamm, ero MpU3HAKH U CBOMCTBA 1 bubmmorexa [JOK
p p ’ p https://m.edsoo.ru/dc674776

5 ITapannenorpamm, ero npu3Haku U CBOMCTBA 1 bubmmorexa [TOK
P p > p https://m.eds00.1ru/4823807b

6 [TpstMmoyronbHUK, poMO, KBaapaT, NX 1 bubnuorexa [IOK
IIPU3HAKYU U CBOMCTBA https://m.edsoo.ru/8abc88ag

7 [TpsimoyTonbHUK, pOMO, KBaJpat, UX 1 bubnuorexa [JOK
MIPU3HAKKU U CBOMCTBA https://m.edsoo.ru/d6a662c9

2 [TpstmoyTonbHUK, pOMO, KBaJpart, UX | bubnnorexa [JOK
MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/21884952

9 [IpsimoyroapHUK, poMO, KBaJpaT, UX 1 bubnuorexa [IOK
MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/a6373aa2

10 CpenHss TUHHS TPECYroabHUKA 1 bubmorexa HOK
pedl pey https://m.edsoo.ru/6e1bcbbb

11 Cpenusis TuHUS TPEYTrOJIbHUKA 1 bubnmnorexa [JOK




https://m.edsoo.ru/6b23adc3

12 Tpanenus. PaBHoOeapenHas Tpamnemus, eé bubnunorexa [JOK
CBOICTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PanoOenpenHas Tpamenus, eé bubnuoreka [IOK
CBOMCTBA U IIPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosnbHas Tpanenus bubmuorexa LIOK
p y patel https://m.eds00.ru/3375c¢813
15 CpenHsisi TMHUS Tpaneuu bubmmorexa LIOK
pedl parietl https://m.edso00.ru/7963a7f5
bu6nuoreka [JOK
1 T o
6 copema hareca https://m.edsoo.ru/342ea505
bubnnoreka [IOK
1 T o
! copema foajeca https://m.edsoo.ru/a2402d2b
18 Teopema 0 TPONOPLUHOHAIBHBIX OTPE3KAX bubnuorexa LIOK
p potiopt P https://m.edsoo.ru/b62d4c47
19 Teopema 0 MpONOPLMOHAIBHBIX OTPE3KAX bubamoreka LOK
p poropt p https://m.edsoo.ru/8eccc056
bu6mmoreka [JOK
20 Hentp mace Tpeyronphuka https://m.edsoo.ru/9cbcf96¢c
bubmuoreka [JOK
21 -
Henrpansro-cummeTprinbie Gurype! https://m.edso0o.ru/8578076a
) KonrtponbHas pabora o Teme bubnuoreka [IOK
"YeTplpEXyroabHUKN" https://m.edsoo.ru/bed0f9f3
” [Tonobue TpeyroabHUKOB, KO3 PULIeHT bubmuotexa [JOK
mogo0ous https://m.eds00.1ru/19400684
24 [Tonobue TpeyroabHUKOB, KO3 PUIIHEHT bubnuorexa [JOK
mogoous https://m.edsoo.ru/21ebb50b
25 [Ipu3Haku mogo0ust TPEYroJIbHUKOB bubmmoreka [JOK




https://m.edsoo.ru/bbf2c3a6

26 [Ipu3Haky mogo0us TPEYroIbHUKOB bubmorexa [IOK
P A Tpey https://m.edsoo.ru/8db11{f7
bubmnorexa [IOK
2 IT
! PH3HAKI [I0/00HS TPEYTOLHIKOB https://m.edsoo.ru/9ed11d5b
bu6mmoreka [IOK
28 [TpusHaku nogo0us TPEYTrOIbHUKOB hitps://m.cdsoo.ru/152d2193
bu6nmmoreka [IOK
29 [TpusHaku nogo0us TPEYTrOIbHUKOB hitps://m.cdsoo.rw/23dc95 1
bu6mmorexa [JOK
30 [Tpu3naku mogo6us TPEyroJIbHUKOB hitps-//m.cdsoo.rw/8d1d9d16
31 [Ipumenenue mogooust MPU pelIeHUH bubnuoreka [IOK
MPaKTUYECKUX 3a1a4 https://m.edso0.ru/d97b297
1 [Tpumenenue noao0Ous Mpu pelieHun bubnuorexa [JOK
MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/5b21c5aa
1 [Tpumenenne mogo0us mpy penieHuu bubnuorexa [JOK
MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenue nogoOuUs Mpu peiieHun bubmmoreka [JOK
MPAKTHYECKUX 33124 https://m.edsoo.ru/cacel7d8
35 [IpumeHenne mMogo0ust MPU pelICHUH bubnnorexa [JOK
MPAKTUYECKUX 3a1a4 https://m.edsoo.ru/8717eeba
16 [Tpumenenue noao0Ous Mpu pelieHun bubnunoreka [IOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/d9159d9d
37 BBenenue nousaTus npeodpazoBaHus bubnuorexa [JOK
Mo100us ¥ TOI0OHBIX (QUTYDP https://m.edsoo.ru/aaf7¢944
bu6mmoreka [JOK
38 K 0 "[Tomobue"
OHTPOIIBHAA PaboTa MO TEME “LI0/I00He https://m.edso0o.ru/89¢3236d
39 [Tonsarue nmomaau. CBoiicTBa TUIONIAACH bu6mmoreka [IOK




reoMeTpHUecKuX Guryp

https://m.edsoo.ru/7af5b92e

[Mousgarue momaau. CBoiicTBa IUIOMIAIEN

bu6nmmoreka [IOK

40
reoMeTpHUuecKuXx puryp https://m.edsoo.ru/37a176c0
A1 [TonsTue nnomaau. CBONCTBA MJIOIIAIEH bubnuorexa [JOK
T€OMETPUUYECKHUX (HDUTYD https://m.edso0o.ru/6004265a
IIpocreimue GopMyIbl 11 IUIOMIATH
42 pe FOJ‘II)HI/IKa(i)HI:l znne;lor aMMI: H0M6a1/1 bubmorexa HOK
pey > 1ap p > P https://m.edsoo0.ru/596al1d0e
Tpaneuun
IIpocreiimue ¢popMynabl A1 IUIOMIAIN
43 pe roanI/IKa(an:l znnefor aMMI;I H0M6a1/1 bubmorera [IOK
Tpey » 11ap pamMma, p https://m.edsoo.ru/f636de 1 f
Tpanenuu
IIpocrenmme hopMyisl I MIIOIAIN
44 Tpe roanHKa(pnz znnejor aMMI;-.I I[OM68.I/I bubmorera [IOK
pey » 1ap P > P https://m.edso0.ru/9732274d
Tpamnenuu
IIpocreiimme dopmMynabl IiI IIOMIAAN
45 Tpe FOHBHI/IKa(I)HI:l ZIJ'IJ'ICJIZ[OF aMMI;-.I H0M6a1/1 bubmorexa LIOK
pey - 1ap pamma, p https://m.eds00.ru/e6458963
Tpaneuuu
IIpocreiimme dhopmMynbl JUIA IUIOMIAAN
46 F:: roanI/IKaq}ni ;IJ'IJ'IGJ'IHOF aMMI;I HOM6aI/I bubmiorexa HOK
Tpey - 1ap p P https://m.edsoo.ru/0b18fc61
Tpaneuuu
ITpocreimue GopMyIbl 1Id IUIOMIAIN
47 pe FOJ‘II)HI/II(a(i)HI; ;]nnefor aMMI:lI H0M6an bubmorexa HOK
pey - Hap p P https://m.edsoo.ru/eb691e04
Tpaneunuu
ITpocreimue GopMyabl 11 IUIOMIAIN
48 pe FOJ‘II)HI/IKa(i)HI:l znne;lor aMMI: H0M6a1/1 bubmorexa HOK
pey > 1ap p > P https://m.edso0.ru/8b93cfba
Tpaneuun
49 [pocteiimme hopMyIbl A UIOMIATN bubnnorexa [IOK

TpEyroJbHUKA, MapajuiesorpaMma, pomba u

https://m.edsoo.ru/c35f544d




Tparneuuu

[Tpocreiimme GpopMybl TSl IIIOIMIATH

50 6 bu6mmoreka [JOK
TpEeYyroJibHUKA, apajljiesorpamma, pomoa u hitps:/m.cdsoo.ru/a3beld
Tpaneuuu
bu6mmoreka [JOK
31 Tlomaznn nonoGHLIx duryp https://m.edsoo.ru/d8638f34
bubmuoreka [JOK
32 Tlnomazw nono0HbIx puryp https://m.edsoo.ru/2383022¢
Bbu6muoreka [JOK
>3 Tlnomaw nono0HeIx Guryp https://m.edsoo.ru/See2a7d4
" " bu6mmoreka [IOK
54 Kontponbhas padora no teme "[lnomanp hitps-//m.cdsoo. /0510573
bu6mmoreka [IOK
39 Teopewa Iugaropa https://m.edsoo.ru/7f631127
[Tpumenenue Teopemsl [Tudaropa npu bubnuorexa [JOK
56
pElICHUH TPAKTUYECKUX 3a7a4 https://m.edso00.ru/4829510
[Tpumenenue Teopemsl [Tudaropa npu bubmmnorexa [JOK
57
pEIIEHNH TTPAKTUYECKHUX 3a/1a4 https://m.edsoo.ru/a9fbd79b
[Mpumenenne Teopemsr [Tudaropa npu bubnmnorexa [JOK
58
pELIEHNH TPAKTUUECKUX 3a1a4 https://m.edso0.1u/396250fc
59 [Ipumenenue Teopemsr [ludaropa npu bubnnoreka [IOK
peLIeHNH IPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tudaropa npu bubnuorexa [JOK
pEIICHUN IPAKTUYECKHUX 3a71a4 https://m.edsoo.ru/cb69a011
61 [IponopumoHaIbHBIE OTPE3KHU B bubnnorexa [JOK
PSAMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
6 [IponopuroHabHBIE OTPE3KU B bu6numoreka [IOK

IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/al 5549ea




63 [IponopuroHanbHbBIE OTPE3KU B bubnuoreka [IOK
PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/1ecbc886
64 [IponopumoHanbHbIE OTPE3KU B bubmmotexa [JOK
MPSIMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopumoHaibHbIE OTPE3KHU B bubnuorexa [JOK
MPSIMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [TponopiimoHanbHBIE OTPE3KU B bubnuorexa [JOK
PSAMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
67 OCTPOTO yTJia IPSIMOYTOJILHOTO bubmiorexa LIOK
POTO YITIa TIpAMOY https://m.edsoo.ru/132bdef6
TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
68 OCTPOTO yTJia IPSIMOYTOJILHOTO bubmorexa LIOK
p M pAMOY https://m.edsoo.ru/f089efb9
TpPEYroJIbHUKA
CuHycC, KOCUHYC, TAHT€HC U KOTAHI'€HC
69 OCTPOTO yTiia IPSIMOYTOJIbHOTO bubmmorexa LIOK
p y pAMOY https://m.edsoo.ru/b41c27{9
TPEYroJbHUKA
70 Tpuronometpuyeckue GyHKIUH yrioB B 30°, bubmuotexa [JOK
45°u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronometpuyeckue GyHKIMH yrioB B 30°, bubnuorexa [JOK
45° u 60° https://m.eds00.ru/6b294349
Kontponbnas padota o teme "Teopema bubmmoreka [JOK
72
[Tudaropa u Havama TPUrOHOMETPUH" https://m.edsoo.ru/a9db1f7a
73 Brucanubie v IEHTpaIbHBIC YIIIBI Bubnuotexa LIOK
HeHTp Y https://m.edsoo.ru/ae5{890d
74 Brniucannbie U LIEHTpaJIbHBIE YTJIIbI bubnuorexa LIOK
HEHTP y https://m.edsoo.ru/d0233fa0
75 Brircannbie ¥ IEHTpaIbHbBIE YTIIbI bubnuorexa [JOK




https://m.edsoo.ru/ccaee9b0

76 Bnucannbie v IeHTpaIbHBIC YIIIBI bubmorexa [IOK
HeHTP Y https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacateJIbHOW U XOPAOH bubmorexa HOK
a pA https://m.edsoo.ru/775efa2f
78 VYron Mexay KacaTeJIbHON U XOpAOU bubmmorexa [TOK
a PA https://m.edso00.ru/09166b3d
79 Yrael MeXAYy XOpAaMU U CEKYILIUMU bubmmorexa [JOK
Ay XOPA v https://m.edsoo.ru/022e729¢
80 VYrael MEXIY XOpAaMU U CEKYILIMMU bubmmorexa [TOK
ALy Xopa yH https://m.edsoo.ru/84a32a80
21 Brucannbie U onMcaHHbIE bubmmoreka [JOK
YETBIPEXYTOJIBHUKU https://m.edsoo.ru/734d8ad9
%) Bnucannbie u onvcaHHbIe bu6mmoreka [IOK
YeThIPEXYTOJTbHUKHU https://m.edsoo.ru/aabclad6
23 CBolicTBa M MPU3HAKHA BIUCAHHOTO bubnuorexa [JOK
YeTBIPEXYTOJBHUKA https://m.edsoo.ru/fe14a853
%4 CBoiicTBa U MpU3HAKHA BIMCAHHOTO bubmmoreka [JOK
YETBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
CBolicTBa ¥ IPU3HAKY BIMCAHHOTO bub6nuoreka [IOK
85 N
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBolicTBa ¥ IPU3HAKY BIMCAHHOTO bubnuorexa [IOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
g7 B3auMHoe pacnosnoxeHue 1Byx bubnuorexa [JOK
OKPYKHOCTEH https://m.edsoo.ru/420d844e
28 B3anmMHoe pacmoniokeHue IByx bubmnoreka [IOK

OKPYKHOCTEU

https://m.edsoo.ru/42da8612




Bbu6nuoreka [JOK

K "
89 ACANHE OKPYHHOCTEH https://m.edsoo.ru/4cbf4ff
bu6mmoreka [IOK
K "
20 ACAHUC OKpYKHOCTEH https://m.edsoo.ru/52dcbe7d
91 O01ue KacaTelnbHbIE K IBYM OKPYKHOCTSAM bubmorexa LOK
B Y pYy https://m.edsoo.ru/d2151a62
KoHnTtponbHas padota o teme "Yrisl u
92 YEeTBIPEXYTOJIBHUKHY, CBSI3aHHEIE C bubmorexa LOK
pexy . ’ https://m.edso00.ru/26055342
OKPY>KHOCTBIO
[ToBTOpenue u 0600meHNE. Pemenue 3anay,
93 WITIOCTPUPVIOIINX CBSI3U MEXK bubmmorexa LHOK
ThHpyrom y https://m.edsoo.ru/74d89ab9
pa3IMYHBIMHU TEMaMU Kypca
[ToBTOpenue u 06o61eHue. Peenue 3aaay,
94 AUTIOCTPUPYIOIINX CBI3H MEXK Bubmorexa OK
ThupYiom Y https://m.eds0o.ru/6d05bcd8
pPa3TUYHBIMU TEMaMHU Kypca
[ToBTropenue u o6o6menue. Pemenue 3anay,
95 AUTIOCTPUPYIOIINX CBI3U MEX Bubmorexa OK
prpyrom y https://m.edsoo.ru/51013847
pa3TUYHBIMHU TEMaMHU Kypca
[ToBTOpenue u 0606meHue. Pemenue 3amay,
96 WITIOCTPUPVIOMINX CBI3U MEXK Bubmorexa OK
pHpyIot Y https://m.eds0o.ru/248181a0
pa3IYHBIMHA TEMaMU Kypca
[ToBTOpeHue u 0600IIeHNE. Pemenue 3anay,
97 AUTIOCTPUPYIOIINX CBI3H MEXK bubmorexa LOK
PHUPYIOIT ny https://m.edsoo.ru/dad15fdc
pa3IMYHBIMHA TEMaMU Kypca
[ToBTOpenue u 06001IeHNE. Pemenue 3a1ay,
98 WTIOCTPUPVIOIINAX CBI3U MEXK bubmorexa LOK
prpyrom y https://m.edso00.ru/6a69702b
pa3IMYHBIMA TEMaMH Kypca
99 [ToBTOpenue u 0606meHue. Pemenue 3amay, bubmnoreka [IOK




WUTIOCTPUPYIOLIUX CBS3H MEKIY
pa3JIMYHBIMU TEMaMU Kypca

https://m.edso00.ru/0f5b4b87

[ToBTOpenue u 0606meHue. Pemenue 3amay,

100 WITIOCTPUPYIOMINX CBSI3H MEXK 1 bubmorera [JOK
PHPYIOLL Ay https://m.edsoo.ru/7942fc3c
pa3IMYHBIMU TEMAMH Kypca
bu6mmorexa [JOK
101 Hroroas koHTpoJbHAsA paboTa 1 https://m.edsoo.rw/c2695¢10
[ToBTOpenue u 0606meHue. Pemenue 3amay,
102 WITIOCTPUPYIOMINX CBSI3H MEXK 1 bubmorera [TOK
PHPYIOLL Ay https://m.eds00.ru/b4981045
pa3IMYHBIMU TEMAMH Kypca
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102




9 KUIIACC

Kosaun4yecTBo yacoB 1 JIeKTPOHHbIE
ara
Ne T Kontpoan uugposbie
€Ma ypoka HpaKTquc H3y4YeH
n/n Bcero HbIE o0pa3oBaTe/bHbIE
KHe padorpl | HA
padoThI PeCypChI
bu6nuoreka [JOK
1 C 0 mo 180° 1
HHYC, KOCHIYC, TARTCHC YIJIOB 0T 10 https://m.eds00.ru/33005d2b
2 OCHOBHOE TPUTOHOMETPHIECKOE TOXKICCTBO 1 bubmmorexa [TOK
p P s https://m.edsoo.ru/aba8dd52
3 DOopMyJIbl IPUBEICHUS 1 bubmorexa [JOK
pMY puBed https://m.eds00.1u/98813486
bu6mmoreka [IOK
4 DopmyJIEI MPHBE/ICHHS ! https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsaukoB. Teopema | bubmuorexa [JOK
KOCHHYCOB https://m.edsoo.ru/9738e456
6 Pemenne tpeyronbaukoB. Teopema | bubnnorexa [JOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [{OK
T 1
7 copeMa CHiycos https://m.eds00.1u/820ebf06
bu6mmoreka [{OK
8 Teopema curycos ! https://m.eds00.ru/000dd68f
Pemnienue nmpakTU4ecKux 3ajad ¢
9 HCIO0JIb30BAHUEM TEOPEMBI KOCHHYCOB U 1 bubmorera [JOK
p y https://m.edsoo.ru/da65db4c
TEOPEMBI CHHYCOB
10 Pemenne npakruueckux 3aaad ¢ 1 bubnnorexa [IOK
UCIIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U https://m.edsoo.ru/ed170337




TCOPECMbI CHHYCOB

Pemienue MMPaKTUYCCKUX 3a1a4 C

11 HCII0JIb30BAHUEM T€OPEMbI KOCUHYCOB U bubmmorexa LIOK
P y https://m.edsoo.ru/fd237192
TEOPEMBI CUHYCOB
Pemenne nmpaktuyeckux 3aznay ¢
12 HCIIOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U bubmmorexa [JOK
P Y https://m.edsoo0.ru/66b247d5
TEOPEMbI CUHYCOB
13 Tpuronometrpuyeckue GopMyJibl st bubnuoteka [JOK
IUIOLIAJIA TPEYrOJbHUKA, NapajuieorpaMmMa https://m.edsoo.ru/009bf17e
14 TpuroHomeTpudeckue GOPMYJIIbI TSI bubnmnoreka [JOK
IUTOIIA/IA TPEYTOJIBHUKA, MTApAILIEIIOTpaMMa https://m.edsoo.ru/3479efa2
15 Tpuronomerpudeckue GOpMYIIbI ISt bubnmnoreka [JOK
IUIOIIAIA TPEYTOJbHUKA, MTapaAJUIEIOrpaMMa https://m.edsoo.ru/c9e4273f
16 Tpuronometrpudeckue GOpMyIbI st bubnnoreka [JOK
IJIOLIAAH TPEYTOJbHUKA, ITapajlIeIorpaMMa https://m.edsoo.ru/35e8ab1f
bu6nmoreka [IOK
17 @opmyna I'epona https://m.edsoo.ru/ad8e¢9d59
bubmuoreka [{OK
1 o r
8 OpMya 1 epora https://m.edsoo.ru/8fb80467
bu6nuoreka [JOK
19 o r
Opmyia tepora https://m.edsoo.ru/03b9324c¢
20 ®opmyJia MIOIMA N BHITYKIOrO bubnuorexa [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
)1 dopMyia IUIOIMIAH BBIITYKIOTO bubnuoreka [IOK
4EeTBIPEXYTOJIBHUKA https://m.edsoo.ru/1b3f8284
” Kontponbhas pabota no teme "Pemienue bubmuoteka [JOK

TPEYroJbHUKOB"

https://m.edsoo.ru/71316455




” Xop/sl 1 IOJI0OHBIE TPEYTOIBLHUKY B bubnnorexa [JOK
OKPY’KHOCTHU https://m.edsoo.ru/deeSbl1d
24 Teopema 0 mpou3BeIEHUN OTPEZKOB XO bubmmorexa [JOK
p P A P P https://m.edsoo.ru/9a6b9583
25 Teopema 0 Ipou3BECHUU OTPE3KOB XO bubmorexa [IOK
p P s P PA https://m.edsoo.ru/3280910d
%6 Teopemsl 0 TPOU3BEAECHUN OTPE3KOB bub6nuorexa [IOK
CEeKYLINX https://m.edsoo.ru/7c74ebdb
7 TeopeMbl 0 IPOU3BEICHUN OTPE3KOB bubnnorexa [JOK
CEKYIIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHOMN bubmmorexa [TOK
p P https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [JOK
p P https://m.edsoo.ru/d6df6c82
bubmnoreka [IOK
T 4 M
30 COPEMBI HEBRL I VieHerad https://m.edsoo.ru/f2218dfa
bu6mmorexa [{OK
31 Teopemer Heer i Menenas https://m.edsoo.ru/a463clbc
bu6mmorexa [IOK
32 Teopemer Heel n Menenas https://m.edsoo.ru/ela81aa9
bu6mmorexa [JOK
33 Honsrue o rovoreTuu https://m.edsoo.ru/14e624{d
14 KoHTponbHas padora o teme "I[logooue bubnuoreka [IOK
TPEYrOJIbHUKOB" https://m.edsoo.ru/15177855
YpaBHeHUE NPSIMOI Ha TIIIOCKOCTH. Y TJII0BOM
35 KO3 PUITMEHT ¥ CBOOOIHBIN YICH, UX bubmorexa HOK
H N a ’ https://m.edsoo.ru/2dcfad6b
TeOMETPUUYECKUNA CMBICTT
36 VYpaBHeHHE MPSIMOI Ha TUIOCKOCTH. YTIIOBOM Bubanorexa [IIOK




KOX(PUIIUEHT U CBOOOTHBIN WIIEeH, HX
F€OMETPUYECKUI CMBICTT

https://m.edsoo.ru/fa4fb1b3

37 [TapamnensHOCTh U NEPHEHAUKYIIPHOCTD bubnnoreka [IOK
OpsSMBIX (Yepe3 yrioBoi ko3(duimeHr) https://m.eds00.ru/6d686658
38 YpaBHEHUE OKPYKHOCTHU bubmmorexa [TOK
p Py https://m.edsoo.ru/1658a6fd
19 HaxoxneHue nepeceueHuil OKpyKHOCTEU U bubnuoreka [IOK
HNPSMBIX B KOOpAUHATAX https://m.edsoo.ru/36de713a
40 HaxoxeHue nepeceueHuii OKpyKHOCTEH U bubnuorexa [JOK
NPSAMBIX B KOOpAUHATAX https://m.edsoo.ru/5777b234
41 dopMyiia pacCTOSHHUS OT TOUKH JI0 IPSIMOI brbmmorexa [TOK
pMyJa p #O TP https://m.edsoo.ru/5ffdeecd
1 [Inomane napaenorpamma B KOOpANHATAX, bubnuorexa [JOK
MOHATHE 00 OPUEHTHPOBAHHOM TUTOMIATN https://m.edsoo.ru/19f84dae
[Ipumenenre MeToaa KOOPANHAT B
43 MNPaKTUIECKU-OPUEHTUPOBAHHBIX bubmorexa [JOK
p p P https://m.edsoo.ru/7b10a3as
TEOMETPUUYECKHX 3a/1auax
44 KonTponsnas padota no teme "MeToj bub6nuorexa [IOK
KoopauHat" https://m.edsoo.ru/b1271082
bu6nuoreka [JOK
45 B
CKTOPBI Ha TLIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CrnoskeHue ¥ BBIUUTAHUE BEKTOPOB — bubnnorexa [JOK
MpaBuila TPEYTOJIbHUKA U TTapAIUIEIIOrpaMma https://m.edsoo.ru/193ca346
47 CnokeHue ¥ BBIUUTaHUE BEKTOPOB — bubnnorexa [JOK
IpaBuUjla TPEYroJAbHUKA U ITapajlIeJIorpaMma https://m.edsoo.ru/01d8ebal
48 YMHOKEHUE BEKTOPA HA YUCIIO bubmmorexa LIOK
p https://m.edsoo.ru/e540d478
49 Koopaunats! BekTopa bubnuoreka [IOK




https://m.edsoo.ru/2278518f

CroskeHue ¥ BEIYNTaHUE BCKTOPOB,

bu6nmnoreka [JOK

50
YMHOKCHUE BEKTOPA Ha HHCITO B https://m.edso0.1u/c492667b
KOOpJIMHATAX
CrnoxeHue ¥ BBIUUTaHUE BEKTOPOB,
51 MHO>KEHHUE BEKTOpa Ha YUCIIO B bubmmorexa [TOK
y p https://m.eds00.ru/2560ab87
KOOpJIMHATAX
5 [TpuMmeHeHre BEKTOPOB B (PU3HKE, LIEHTP bubmuorexa [JOK
macc https://m.edsoo.ru/1cfb8928
53 [Tonsitue o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
Paznoxenus BEKTOpoB 10 6a3ucy https://m.eds00.ru/757b9b30
54 [TonsTHe 0 6a3uce (Ha TUIOCKOCTH). bubmuoreka [JOK
Pasnoxenus BEeKTOpOB 1o 0asucy https://m.edsoo.ru/cfe5295¢
55 [TonsaTue o 6a3uce (Ha MIOCKOCTH). bubmuoreka [JOK
Paznoxenus BeKTOpoB 1o 0aszucy https://m.edsoo.ru/ela50237
CkansipHO€ MPOU3BEJICHUE BEKTOPOB,
56 FCOMe’ll“j qucinﬁ CMBICII U BbI axlcjeHI/Ie B bubmmorexa [TOK
p p https://m.edsoo.ru/atb9a2a0
JIEKapTOBBIX KOOPAMHATAX
57 JucTpruOyTHBHOCTH CKAIIPHOTO bubmuorexa [JOK
MIPOU3BEACHUSA https://m.edsoo.ru/Obcd3387
58 CxanspHoe Npou3BeCHUE U MPOCIIMPOBAHUE bubmorexa OK
p p a pocHup https://m.edsoo.ru/0f16f5da
59 [IpumMeHeHne CKaIIpHOTO IPOU3BEACHUS bubnuorexa [JOK
BEKTOPOB 11 HAXO0XJIEHUS JJIUH U YIIIOB https://m.edsoo.ru/9d7b1240
60 [IprMeHeHre CKaIspHOTO MPOU3BEICHUS bubnuorexa [JOK
BEKTOPOB U151 HAXO0XJIEHUS JJIUH U YIJIOB https://m.eds00.ru/99791584
61 [IpuMeHeHne CKaIsIpHOTO MTPOU3BEICHUS bubmmoreka [JOK

BCKTOPOB IJIA HAXOXKIACHUSA JJIMH U YI'JIOB

https://m.edsoo.ru/894c¢1248




62 Pemenue reomerpuyeckux 3agay ¢ bubnnorexa [JOK
MOMOILIBIO CKAISIPHOT'O IIPOU3BEACHUS https://m.edsoo.ru/e572abc0
63 Pemenue reomerpuyeckux 3anay ¢ bubnnoreka [IOK
IIOMOIIIBIO CKAJIIPHOI'O IIPOU3BEICHUS https://m.edsoo.ru/75a5e4a7
" " bubmuoreka [JOK
64 KonrtponbHas padora no teme "BekTopbl hitps://m.eds0o.ru/55678a9d
65 IIpaBUIBHBIE MHOTOYT'OJIBHUKY, BEIYACIICHUE bubnumorexa LIOK
HX 3JIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBunIbHBIE MHOTOYTOJIBHUKH, BEIYUCIICHUE bubnuorexa [JOK
HX DJIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBrnpHBIE MHOTOYTOJIBHUKY, BEIYACIICHUE bubnnorexa [JOK
HX 3JIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunbHBIE MHOTOYTOJIBHUKH, BHIYUCIEHUE bub6nuorexa [IOK
WX DJIEMEHTOB https://m.edsoo.ru/al 6f6e98
69 Uucno © v IIMHA OKPYKHOCTH bubmmorexa [IOK
8 Py https://m.edsoo.ru/78b4dc48
70 Yuco m 1 JyiiHa OKPYKHOCTH bubmorexa HOK
s Py https://m.edsoo.ru/825e73c7
71 JlnmrHA 1yTH OKPYKHOCTH bubmorexa [JOK
o Py https://m.edsoo.ru/3¢298319
72 JlnnHA AyTH OKPYKHOCTH bubmmorera [IOK
o Py https://m.edsoo.ru/4eb62ffb
73 Panguannas mepa yria bubmmorexa [TOK
A pay https://m.edsoo.ru/d3b68dca
bubmuoreka [JOK
74 P
aiarHai Mepa yria https://m.edsoo.ru/e971f0369
75 [Inomanp kpyra u ero 3J€MEHTOB (CEKTOpa U bubnuoreka [IOK

CErMEHTA)

https://m.edsoo.ru/b73a7f0b




76 [Inomanp kpyra u ero 3JeMeHTOB (CEKTOpa U bubnuoreka [IOK
CErMEHTA) https://m.edsoo.ru/10a2b760
77 [Inomans kpyra 1 €ro 3J1eMeHTOB (CEKTopa U bubnmorexa [IOK
CErMEHTA) https://m.eds00.ru/0d98bb54
73 Brluncnenue nepuMeTpoB U IIOMAAEH bubnuorexa [JOK
Guryp, BKIFOYAIOIINX AJIEMEHTBI KpyTa https://m.edsoo.ru/1f673d06
79 Brruncnenue nepumMeTpoB U IIomaaen bubnnorexa [JOK
buryp, BKIIOYAIOIINX IEMEHTBI KpyTa https://m.edsoo.ru/a4bed171
20 Kontponbnas o Teme "JlinHa oKpy>KHOCTH bubnmoreka [JOK
U TIomaas kpyra'" https://m.edso0.ru/0353¢638
81 LentpanpHas cuMMeTpus bubmorexa [IOK
p p https://m.edsoo.ru/e63ff82
bubmnorexa [IOK
82 -
HeRTpaIbHO-CHMMETPHIIBIC GHrYpo! https://m.edsoo.ru/5dbbfd1f
bu6mmoreka [IOK
83 I1
OBOpOT https://m.edsoo.ru/a59548ae
bu6nmmoreka [IOK
84 0]
cepat CHMMETpIt https://m.edsoo.ru/de5f1903
[ToBTOpenue u o6ob1eHue. Pemenue 3aaay,
85 WUTFOCTPUPYIOLIUX CBSI3U MEK bubmmorexa [JOK
pHUpYIOLL Ay https://m.edsoo.ru/46bcel128
pa3IMYHBIMU TEMAMH Kypca
26 ®urypsel, CHMMETPUYHBIE OTHOCUTEIIBHO bubnuorexa [JOK
HEKOTOpPOH OCH https://m.edsoo0.ru/a6b0094b
bu6mmoreka [IOK
87 I1 7
APAIUTCIILHBIN EpEHOC https://m.edsoo0.ru/3b681983
88 [ToHsiTHE ABMKEHUS U €T0 CBOMCTBA bubmmorexa [JOK
g https://m.edsoo.ru/4bda89ea
89 PaBencTBo duryp bubmuorexa [JOK




https://m.edsoo.ru/aba7d464

[IposiBneHuss CUMMETpUU B IPUPOE,

bu6nmoreka [JOK

90
JKUBOIIUCH, CKYJIBIITYPE, apXUTEKTYype https://m.edsoo.ru/92b823fd
91 Komnosunuu nuxeHuit (mpocreitime bubmuotexa [JOK
pUMEPBI) https://m.edsoo.ru/2a4a2ba8
IToBTOpenue u 0600IIeHNE. Pemenue 3anay,
92 AILTIOCTPUPYIONINX CBI3H MEXK bubmorera [IOK
PUpYIOH ay https://m.edsoo.ru/efefea93
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenne u 0600meHNE. Pemenue 3a1ay,
93 AIUTIOCTPUPYIONINX CBI3H MEXK bubmorexa [JOK
TpHpYroIt y https://m.edsoo.ru/c58e409¢
pa3IUYHBIMH TEMaMU Kypca
[ToBTOpenue u 06o61eHue. Pemenue 3aaay,
94 AUTIOCTPUPYIOIINX CBI3U MEXK bubmorexa HOK
ThHpYIot y https:/m.eds00.ru/54d14267
pa3IMYHBIMHU TEMaMU Kypca
[ToBTropenue u o6o6menue. Pemenue 3anay,
95 AUTIOCTPUPYIOIINX CBI3U MEX bubmotera [IOK
pHpYyrott oy https://m.edsoo.ru/a78455¢5
pa3IMYHBIMHU TEMaMU Kypca
[ToBTOpenue u 0606menue. Pemenue 3amay,
96 AUTIOCTPUPYIOIINX CBI3U MEX bubmotera [JOK
prpyrott oy https://m.edsoo.ru/2e7695cf
pa3INYHBIMHA TEMaMU Kypca
[ToBTOpeHme u 0600IIeHNE. Penenue 3anay,
97 AILTIOCTPUPYIOIINX CBI3U MEX bubmorexa [JOK
pHpYIOLL ay https://m.eds00.ru/6383d98a
pa3IMYHBIMHA TEMaMU Kypca
IToBTOpenue u 0600IIeHNE. Pemenue 3anay,
98 AILTIOCTPUPYIONINX CBI3H MEXK bubmorera [IOK
PUpYIOH y https://m.edso00.ru/89¢5365f
pa3IMYHBIMA TEMaMH Kypca
99 [ToBTOpenue u 0600IeHNE. Pemenue 3anay, bubmuoteka [JOK

WJUTIOCTPUPYIONIUX CBS3H MEXKAY

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




Pa3INIHBIMU TCMAMHU KypcCa

[ToBTOpenue u o6obmeHue. Pemenue 3aaay,

bu6mmoreka [JOK

100 HILTIOCTPUPYIOLIUX CBA3H MCKIY 1 https://m.edso0.ru/27b735e9
pa3IMYHBIMU TEMAMH Kypca
bu6mmoreka [JOK
101 Hrorosas koHTposbHAsA paboTa 1 https://m.edsoo.rw/073bef5d
[ToBTOpenue u o6obmeHue. Pemenue 3amay,
102 WITIOCTPUPYIOMINX CBSI3H MEXK 1 bubmmorera [JOK
PHPYIOLL Ay https://m.edsoo.ru/1852817¢
pa3IMYHBIMU TEMAMH Kypca
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

7 KIIACC
Kon
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
emoro 0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabT
ara
6 ['eomeTpus
Pacnio3HaBaTh u3ydeHHble TeoMeTpudeckue (Urypbl, ONPEAeNiaTh UX B3aHUMHOE
6.1 pacnosoxeHue, n300paxarb reoMeTpudeckue (pUrypsl, BHIMOIHITh YEPTEKHU IO
’ YCIIOBHIO 3a7a4d. MI3MepsATh JIMHEWHbIE U YIJIOBbIE BEIMUMHBI. PemaTte 3a1aun Ha
BBIYMCIICHHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB
Jenate rpyOyI0 OLIEHKY JUHEHHBIX U YIJIOBBIX BEJIMYUH IPEIMETOB B peaibHON
6.2 JKU3HH, Pa3MEpPOB MPUPOIHBIX 00BEKTOB. Paznuyath pasmepsl 3THX 0OBEKTOB 1O
MOPSIIKY BEJIMYHUHBI
6.3 CTpouTh 4epTek U K FTEOMETPUUECKUM 3a]a4am
6.4 [Tonb30oBaThcs MpU3HAKAMHU PAaBEHCTBA TPEYTrOJbHUKOB, UCIOJIb30BaTh MPU3HAKU
' Y CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUN 3329
6.5 [IpoBOIUTH JIOTMYECKHE PACCYXACHUS C MCIOJb30BAHUEM TI'€OMETPUUYECKHUX
' TEOPEM
Ilonp30oBaTbcsd MpPU3HAKAMU  PABEHCTBA  NPSIMOYIOJBHBIX  TPEYTOJIBHUKOB,
6.6 CBOMCTBOM  Me€IMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MNPAMOYTOJBHOTO
TPEYrOJIbHUKA, B PEIICHUH N'€OMETPUUECKUX 3a7a4
OnpenensaTh napayuieIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢
6.7 HUMH cekyiasd. OnpenensTh NapajuleJbHOCTh MPSMBIX C MOMOIIBI0 PaBEHCTBA
pacCTOSHUI OT TOYEK OJHOU MPSAMOM 10 TOUEK IPYTOM IPsIMOi
6.8 Pemrate 3amaun Ha KieT4aToit Oymare
[TpoBOANTH BHIYUCICHUSI U HAXOAWTh YHCIOBBIC U OyKBEHHBIE 3HAUEHUS YTIIOB B
FeOMETPUUYECKUX 3a/layax C HKCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U
6.9 MHOTOYTOJTbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPHU MEPECEUCHUH IBYX
NapajuIeIbHBIX MPSIMBIX CEKyIllel. PemaTh NpakTHUeCKHUEe 3aa4i Ha HaXOXACHHUE
YIJIOB
Brnagerp NOHATMEM TIe€OMETPUYECKOIO MeCTa TOYEK. YMETh ONpeAeiaTh
6.10 OMCCEeKTpUCY yria U CEpeaUHHBIA TEepHeHANKYIsIp K OTpe3Ky Kak
TFE€OMETPUUECKHUE MECTA TOUEK
6.11 ®opMynupOBaTh OINpEAENIEHUs] OKPYKHOCTHM W Kpyra, XOpAbl M JIuameTpa




OKPYXHOCTH, TOJIb30BaThCA HMX CBOWCTBAMH. YMETh NMPUMEHSATH 3TH CBOMCTBA
MIPH peIIeHUH 3a/1a4
Bnaners mnoHATHEM ONHCAaHHOM OKOJIO TPEYroJIbHUKA OKPY>XHOCTH, YMETh
6.12 HaxoauTh e€ meHtp. [lomb3oBarbes (akTaMd O TOM, YTO OMCCEKTPUCHI YTJIOB
' TPEYroJIbHUKA TIE€PEeCceKaroTCs B OJHOM TOYKE, M O TOM, YTO CEPEIUHHbBIC
MEePIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHON TOUYKE
6.13 Bnaners moHsATHEM KacaTeIbHOM K OKPY>KHOCTH, IOJIb30BAaThCA TEOPEMOM O
' NEePHEHANKYISIPHOCTH KacaTelIbHOM U pajinyca, MPOBEIEHHOTO K TOUKE KAaCAHUS
6.14 [Tonb30BaThCsd MPOCTEHIIMMHU T'€OMETPUUYECKUMH HEPABEHCTBAMHU, IMOHUMATh HX
' MPaKTUYECKUIN CMBICT
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPUYECKHE IOCTPOEHUS C IMOMOULIbIO LUPKYJIS U
' JIMHEWKH
8 KIIACC
Kon
nposeps .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
emoro o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus
pe3yabT
ara
6 I'eomerpust
6.1 Pacnio3HaBath  OCHOBHBIE  BHUJIbl  YETHIPEXYTOJIBHUKOB, WX  DJIEMEHTHI,
' MOJIb30BATHCS UX CBOMCTBAMU IPU PEIICHUH T€OMETPUUECKHX 3a/1a4
6.2 [TpyMeHATh CBOMCTBA TOYKHM TEpeceYeHHs] MeuaH TPEyrojlbHUKa (IIEHTpa Macc)
' B pPEIICHUH 3a7a4
Bragete noHATHEM CpelHEW JMHUU TPEYrOJbHUKA U Tpaneuuu, NPUMEHITh UX
6.3 CBOMCTBA MpU pEUIEHMH TeoMeTpudeckux 3anad. llomb3oBaThcs Teopemoi
’ QPaneca M TEOpEeMON O MNPONOPLUUOHAIBHBIX OTPE3KAX, NPUMEHATH HUX JIA
pELIeHUS IPAKTUYECKUX 3a]au
6.4 [TpyuMeHATh TpU3HAKU TOA0OMS TPEYrOJIbHUKOB B PELICHUH TI'€OMETPUUYECKUX
) 3a1a4
[Tons3oBatbest  Teopemoit Iludaropa nmnst  pemieHuss TeOMETPUUECKUX U
6.5 OpakTHUeckux 3aaad. CTpouTh MaTeMAaTUYECKyH0 MOJENIb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSATEIBHO JIeTIaTh YePTEK U HAXOJUTh COOTBETCTBYIOIIHE JITTUHBI
Bnaners moHsTHMSIMM  CHHyCA, KOCHMHYyca M TaHI€HCa OCTpOro  yrjia
6.6 MPSIMOYTOJIBHOTO TPEYroJibHUKA. [10J1b30BaThCS ATUMU MOHSITHSIMU U1 PEIICHUS
MPaKTUYECKHUX 3a/1a4
Boeruncnsate (pa3auuHBIME  CIIOCOOAMH) TUIOMIA[b TPEYroJIbHUKA W TUIOIIATN
6.7 MHOTOYTOJBHBIX (puryp (mONB3ysch, TAE HEOOXOIUMO, KaJbKyJISATOPOM).
[IpuMeHATh MOTyUYEHHBIE YMEHHS B IPAKTUYECKUX 3a]ja4ax




Biazets MOHATHUSAMH BIMCAHHOTO M LEHTPAIBHOIO YIUIA, UCIIOJIB30BAaTh TEOPEMBI
6.8 O BIHCAaHHBIX YIWax, YIJIaX MEXIY XOpAaMu (CeKyLIMMH) U yrie MEexXAy
KacaTeJIbHOM U XOPAOH IPHU PEIICHNH F€OMETPUUYECKHX 3a/1a4
6.9 Binamers NOHATHMEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSATh CBOWMCTBA
' OIMCAHHOTI'O YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3a7a4
IIpuMeHATH MONMy4YEHHBbIE 3HAHUSA HA IPAKTUKE — CTPOUTh MATEMAaTHYECKUE
6.10 MOAEIN [ 3a4a4 peaJbHOM JKU3HM M IPOBOJUTH COOTBETCTBYIOILHE
' BBIYUCIICHUSI C MPUMEHEHHEM MOJO0USH TPUTOHOMETPUH (IIOJB3YsCh, TJie
HE00XO0IMMO, KAJIbKYJIATOPOM)
9 KVIACC
Kon
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
eMoro 0o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHuUs
pe3yJibT
ara
6 I'eomerpus
3HaTh TPUTOHOMETPUYECKUE (YHKIHUU OCTPHIX YIJIOB, HAXOJUTH C UX MMOMOIIBIO
6.1 pasyIinyHbIC JJIIEMEHTBI IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA («perieHue
' IPSIMOYTOJIBHBIX TPEYroiabHUKOB»). Haxomuth (C MOMOIIBIO KaJbKYJISATOpA)
JUIMHBI U YTJIbI JU1 HETaOJMMYHbBIX 3HAYEHUI
[lonp3oBatbes (hopMynamMu TPHUBEIEHHS U OCHOBHBIM TPUTOHOMETPUYECKUM
6.2 TOXKIECTBOM JUIsI HAaXOXJIECHHUsSI COOTHOLIEHUN MEXAY TPUIOHOMETPUYECKUMU
BEJIMYMHAMU
Hcnonp3oBath TEOpEMbl CMHYCOB U KOCHUHYCOB JUIS HAXOXXICHHUS DPa3IU4HbBIX
6.3 HJIEMEHTOB TPEYroJbHUKA («PELICHHEe TPEyroJbHUKOB»), NPHUMEHATh HUX IPH
pELICHUU T'€OMETPUUECKUX 3a1a4
Brnaners monsTHAMH INpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Quryp. Ilonb3oBaThCsi CBOWCTBAMM 10A00US MPOU3BOJIBHBIX GUTYP,
6.4 YMETh BBIYMCIATH AJUHBI U HAXOOUTh YIUIbl y NOJOOHBIX ¢uryp. [IpumeHsaTsh
CBOWCTBA MOAOOMA B NPAKTUYECKUX 3aJadyax. YMETb MPHUBOAUTH IPUMEPHI
HOJOOHBIX (PUTYD B OKpPY’KAIOIIEM MHUpe
6.5 [Tosmp30BaTbCs TeOpeMaMu O IPOU3BEIECHUU OTPE3KOB XOpJ, O INPOU3BEICHUH
’ OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeabHON
[Tonb30BaThCsl BEKTOpaMU, IOHUMATh UX T€OMETPUUECKUM U (PU3MUECKUI CMBICI,
6.6 NPUMEHATh UX B PEIICHWU I'eOMETpPHUYeCKUX U (u3nueckux 3anad. [IpumeHsTh
CKaJISIPHOE MPOM3BEICHUE BEKTOPOB JIUIsl HAXOKACHUS IUIMH U yTJIOB
6.7 [Tonp30BaTbCst METOIOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €r0 B PELICHHUU
' F€OMETPUUYECKUX U MIPAKTHUYECKUX 3a/1a4




BJ'Ia}IGTI) IMMOHATHUAMU IMPABUIIBHOI'O MHOT'OYT'OJIbHUKA, JJIMHBI OKPYKHOCTHU, AJIMHDBI

6.8 JyTH OKPY’KHOCTH M PaJMaHHOM MEpBI yIjla, YMETh BBIYUCIATH IUIONIAb Kpyra 1
ero yacteil. [[puMeHsTh MOTyYEeHHBIE YMEHUS B IPAKTHYECKUX 3aj1auax
6.9 Haxoauth 0cH WK HEHTPBI CHMMETPUH (QUTYP, IPUMEHATD JBHKEHHS TIIOCKOCTH
' B MMPOCTCHIIINX CIyYasx
[IpuMEHATh TONYYCHHBIC 3HAHUS HA TMPAKTHKE — CTPOUTh MAaTeMaTHYCCKHE
6.10 MOJENM U 33jad  PEATbHONW JKU3HM W MPOBOJHMTH COOTBETCTBYIOIIHE

BBIYUCIICHUSI C TPUMEHEHHEM TMO0J00USN TPUTOHOMETPUYECKHX (YHKIUN
(monb3ysich, I7ie HE0OX0UMO, KaJIbKYJISITOPOM)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
6 I'eomerpus
HavanbHble moHsATHUA reoMmeTpud. Touka, mpsmMas, OTPE30K, Jyd. Yroua. Buasl
6.1 yrioB. BeprukanbHele W CMexHbIE YIibl. buccekrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapanienbHOCTh U NEPIEHIUKYIIPHOCT NPSIMBIX
6.2 Cummetpuunble ¢urypbl. OCHOBHBIE CBOWCTBa OCeBOM cuMMmeTpuu. [Ipumepsr
’ CUMMETPHUU B OKPYIKAIOIIEM MHUPE
6.3 OcHOBHBIE ITOCTPOECHUSI C TIOMOIIIBIO ITUPKYJIS U JuHelku. TpeyronbHuk. BricoTa,
' MejinaHa, OUCCEKTpHCa, MX CBOMCTBA
6.4 PaBHOOEpeHHBIE M PAaBHOCTOPOHHUH  TPEYTrOJbHHKHU. HepaseHctBO
' TPEyroJbHUKA
6.5 CBolicTBa M TpU3HAKU PAaBHOOEIPEHHOTO TpeyroidbHUKa. lIpu3Haku paBeHCTBa
’ TPEYTrOJIbHUKOB
6.6 CBoiicTBa M NPU3HAKK MapalieabHbIX NpAMbIX. CyMMa yIJIOB TpEyTOJbHUKA.
’ Breminue yribl TpeyrojibHUKa
[IpsamoyronbHbIii  TpeyroiapHUK. CBOHCTBO  MeAMAHbl  MPSAMOYTOJBHOTO
6.7 TPEYroJIbHUKA,  NPOBEIEHHOM K  rumnoreHyse. [lpu3Hakm  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTrOBHBIN TPEYTOIBHUK C yTJIOM B 30°
HepaBencTBa B reomeTpuun: HEPABEHCTBO TPEYTOJbHHKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHO#, Teopema O OoOJbIIeM Yyriie U OoNblliell CTOPOHE TpPEyroIbHHKA.
[lepnenauKynsip U HAKJIOHHAS
6.9 I'eomeTrpuueckoe Mecto Touek. buccekrpuca yria u cepeJUHHbINA NEPIEHIUKYIIAP
' K OTPEe3KYy KaK F€OMETPUYECKHE MECTA TOUEK
6.10 OKpyXHOCTb M KPYT, XOp/ia U IUAMETp, UX CBOMCTBA. B3auMHOe pacronoxeHue
' OKPY’KHOCTH U nipsimoii. KacaTenbHast 1 cexyIiasi K OKpy>KHOCTH
6.11 OKpyXHOCTb, BIHMCAHHAs B Yyroji. BnucaHHas u oONMCaHHAs OKPYXHOCTH
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYerpipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA




6.2 [IpsmoyroabHUK, poMO, KBajpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpamneuusi, paBHOOOKass Tpareuusi, €€ cBoiictBa M npusHaku. IIpsimoyronbHas
’ Tparnemus
6.4 Meron ynsoenus Menuanbl. lLlentpanbHas cummerpus. Teopema daneca u
’ TEOpeMa O MPOMOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojabHUKA U Tpaneuuu. L{eHTp macc TpeyrojapHuKa
6.6 [lonobue TpeyronabHUKOB, KodhduuueHT mnoxodus. Ilpusnaku nogoOus
’ TpeyrojabHUKOB. [IpuMeHeHue nogo0us npu peuieH!H MPakTHYeCKUX 3a1au
6.7 DopMyIIbl TSl TUIOIIAAN TPEYTOIbHUKA, TTapajuiejorpaMma, poMOa 1 Tparneuuu
6.3 CaoiicTBa momaneit reomerpuueckux ¢puryp. OTHOLICHHE III0MIAAeH MOJ00HBIX
' ¢buryp
6.9 Brluucnenue miomane TPEYroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembr Iludaropa mpu pemeHun
' MIPaKTUYECKUX 3a]1a4
CuHyc, KOCHMHYC, TAaHI€HC OCTPOIO YyIJla HPSAMOYTOJIbHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpHueckue (yHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucaHHble M LEHTpaJbHBIE YIJIbI, YTOJ MEXIY KacaTelbHOM M XOpAoH. YTiibl
' MEXJly XOpJaMH U CeKyLIUMHU
6.13 BriucanHble ¥ ONIMCAHHBIE YETBIPEXYTOJIbHUKH
6.14 B3aumHoe pacnonoxxenue AByX OkpyxHocTed. Kacanue oxpyxHocrelt. Obmiue
' KacaTeJIbHbIE K IBYM OKPYKHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUECKOE
’ TOX1€CTBO. POPMYJIbI IPUBEICHUS
60 Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PerieHue
' MIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue momodus. [Too0ne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NpOU3BENEHUM OTPE3KOB XOpZ, TEOPEMBI O IIPOU3BENEHUU OTPE3KOB
' CEKYILHX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
BexTop, nnuHa (MOAynb) BEKTOpa, COHAMpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
6.5 HaIPaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
omepauuu Haj BeKTopamu. Pa3iokeHune BEKTOpa IO JIBYM HEKOJUIMHEAPHBIM




BEKTOpaM

Koopaunatsl BekTopa. CkansipHOE IPOU3BEAECHHUE BEKTOPOB, NPUMEHEHHUE s

6.6 HAXOXKJICHUS JJIUH U YTIIOB
JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YpaBHEHUS NPSIMONH U OKPYXHOCTH B

6.7 KOOpJIMHATAX, MEpPeceueHre OKPYKHOCTEH M MpsAMBIX. MeTon KOOpAWMHAT U €ro
MIPUMEHEHUE

6.8 [IpaBubHBIE MHOTOYTOJIbHUKHU

6.9 JlinHa okpyxkHocTu. ['pagycHas W paauaHHas Mepa yria, BbIYMCIEHUE JJIUH JyT

' OKPYXHOCTEH
6.10 [Tnomane kpyra, cekTopa, CErMeHTa
6.11 JIBWKeHHST IUIOCKOCTM W BHYTPEHHHE CUMMETpuu (Guryp (dJIeMeHTapHbIC

npeactasienus). [lapamnensusiit neperoc. [loBopot




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

Kon
nposep
S1eMOro
TpedoBa
HUSA

IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi HA
ocHoBe PI'OC

YMeHne onepupoBaTh MOHATHUSMU: MHOXECTBO, MOJMHOXKECTBO, OINEpalvy Haj
MHOKE€CTBaMHU; YMEHHE OINEpUpOBaTh MOHATHSIMH: rpad, cBsA3HBIN rpad, aepeso,
LUKJI, TPUMEHATh UX MPU PEIIeHUHU 3ajad; YMEHHE HCIIOJIb30BaTh Ipaduyeckoe
MpEeJICTaBJICHHE MHOKECTB ISl OMHUCAHMs pPealibHBIX MPOIECCOB M SBICHUM, MpH
pEIlIeHUH 33724 U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue omepupoBaTh  IMOHATHSAMH:  OINpEACNICHHE, aKCcuoMma, Teopema,
JIOKA3aTeIbCTBO; YMEHHE paclo3HaBaTh HMCTHHHBIC W JIOKHBIE BBICKA3bIBAHMS,
MPUBOANTH TPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS W OTPHUIIAHUS
BBICKA3bIBaHUH

YMeHue omnepupoBaTh MOHATHIMHU: HATypallbHOE YHCIIO, TPOCTOE M COCTaBHOE
YHUCJIO, NEITUMOCTh HATYpPaJIbHBIX YHCEJ, MPU3HAKU ACIMMOCTH, IIEJI0€ YHCIIO,
MOMAYJb YHCIIa, OOBIKHOBEHHAss OpOOb M JECATHYHAs IPOOb, CTaHMAPTHBIN BU]
YUClia, palMOHAIBHOE YHCJIO, HPpPAlMOHAIBHOE YHUCIO0, apuPMETHUYECKHUM
KBaJpaTHBIH KOPEHb; YMEHHE BBIMOJIHATH ACHCTBUS C YHCIIaMH, CPaBHUBATh W
YIOPSIIOYMBATh YHUCJIA, TPEJACTABIATh 4YWCIAa Ha KOOPIWHATHOH TMPSIMOM,
OKPYTJISATh YHCIIA; YMEHHUE JeNIaTh MPUKHUAKY W OIEHKY Pe3ybTaTa BRIUMCICHUN

YMeHrne  omepupoBaTh  IMOHITHUSMH: CTEIEHb C  LENBIM  ITI0Ka3aTeleM,
apudmeTnyecKkuil KBaapaTHBIM KOpEHb, MHOTOWIEH, aireOpanueckas JIpoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETeHW OOJIbIIe €IWHUIIB;
YMEHHE BBITIOJIHATH Pacy€Thl Mo ¢opMysaMm, MpeoOpa3oBaHUs IENBIX, TPOOHO-
PaIMOHATILHBIX BBIPAKCHHUI M BBIPAKCHHUN C KOPHSMH, Pa3IOKEHHE MHOTOUICHA
Ha MHOXXHTEJIM, B TOM YHCJIE€ C UCIOIBb30BaHUEM (DOPMYII Pa3HOCTH KBAaJIpaTOB M
KBaJ[paTa CyMMBbI B Pa3HOCTH

YMeHne onepupoBaTh MOHATHSAMH: YHUCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOM
MEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; YMEHHE
peliaTh JMHEWHbIE U KBaJpaTHbIE YpaBHEHUS, IPOOHO-pAllMOHAIBHBIE YPaBHEHUS
C OIHOM TMEepEeMEHHOH, CHCTEMbI JBYX JIMHEUHBIX YpPAaBHEHUMW, JIMHEHHBIE
HEPAaBEHCTBA U MX CUCTEMBbI, KBaJIpaTHBIE U APOOHO-paIllHOHATIbHbIE HEPABEHCTBA C
OJITHOM NEPEeMEHHOH, B TOM YHWCJe NPU PELICHUH 3aJad U3 APYTUX MPeIMETOB U
MPAKTUYECKUX 3a/lay; YMEHHE WHCIIOJIb30BATh KOOPAMWHATHYIO NPSIMYI0 H
KOOPJMHATHYIO IIOCKOCTh JIJIsl M300pa)KeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U
CUCTEM




YMeHue onepupoBarh MOHATUAMU: QyHKUIMA, rpa@uK QYHKIUU, HYIH (YHKIUH,
MPOMEKYTKH  3HAKOIOCTOSHCTBA, IMPOMEXKYTKH  BO3pacTaHus, yObIBaHWS,
HanOoJpIllee W HAWMCEHbIIee 3HAaueHWs (YHKIWH; YMEHHE OIEePUPOBATH
MOHATUSMH: TIPSIMasi TPOTIOPIIUOHAIBHOCTD, JTMHEWHasT (YHKIUS, KBaapaTHYHAS
GbyHknms, oOpaTHas MPONOPUHUOHAIBHOCTh, Tapabona, TUEepOoOsia; YMEHHE
CTpoUTh Tpaduku (PYHKIUN, UCIOJIB30BATh TpaUKU ISl OMPESTICHUS CBONCTB
MPOIIECCOB U 3aBUCHMOCTEH, JUIS PEHICHUS 3a/1a4 U3 JPYTHX YYCOHBIX NPEIMETOB
U peaNbHOW JKWU3HU, YMEHHE BBIpaXaTh (OpPMYJaMH 3aBHCUMOCTH MEKIY
BEIIMYMHAMHU

YMeHue OmnepupoBaTh IMOHATHSAMH: TIOCICIOBATEIIBHOCTh, apUpMETHICCKas H
reoMeTpuyecKas MIPOrpeccui; yMeHHe UCIIOJIb30BaTh CBOIicTBa
nocieaoBaTeabHoCTeH, (hOpPMYIIbl CyMMBI U OOIIETO WiI€HA MpU PElIeHUH 3ajad, B
TOM YHCIIE 3a/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U peaibHON KU3HU

YMeHnue pemath 3a7aun pa3HbIX THUIOB (B TOM YKCJI€ HA IPOLEHTHI, JOJIU U YacTH,
IBUKEHHE, paboTy, LIeHy TOBAPOB U CTOMMOCTh IOKYIIOK U YCIIYT, HaJIOTH, 33JJa4H
u3 o0ylacTH ympaBieHHs JIMYHBIMU U CEMEHWHBIMM (UHAHCAMHU); yMEHHE
COCTaBJISITh BBIPAXKEHMS, YPABHEHMs, HEPABEHCTBA M CHCTEMbI IO YCIIOBHUIO
3aJjauu, HCCIIEJOBATh IIOJIyY€HHOE pEIIEHUWE U OLEHHMBATh IIPaBJONOJ00HOCTh
IOJIyYEHHBIX PE3yJIbTaTOB

YMeHue omnepupoBaTh MNOHATUAMM: (uUrypa, TOUKA, OTPE3OK, MpsMas, JIyd,
JIOMaHas, Yroj, MHOTOYIOJIbHUK, TPEyTrOJIbHUK, paBHOOEAPEHHBIH U
PAaBHOCTOPOHHUN TPEYTOJIBHUKH, IPSIMOYTOJIBHBIA TPEYTOJIBHUK, MEIuaHa,
OHMCCEeKTpuca W BBICOTA TPEYrOJIbHUKA, UYETHIPEXYTOJbHUK, MNapajuiesorpamm,
poMO, MpSMOYTOJBHUK, KBaJpaT, Tpameuus; OKPYKHOCTh, Kpyr, KacaTelbHas;
3HaKOMCTBO C TIPOCTPAHCTBEHHBIMH (UTypamMH;, YMEHHE pelaTh 3aJadd, B TOM
YHCcie W3 TMOBCETHEBHOM JKM3HM, Ha HAXOXKICHHUE TEOMETPHUYECKHX BEIWYHH C
MIPUMEHEHNUEM U3YUYEHHBIX CBOUCTB (UTYpP U (HaKTOB

10

YMeHne onepupoBaTh MOHATUSMH: PAaBEHCTBO (DUTYp, pAaBEHCTBO TPEYTOJBHUKOB;
MapajuleIbHOCTh U MEPHEHIUKYJSIPHOCTh MPSAMBIX, Yol MEXAy IpsIMbIMHU,
NEPNeHIUKYJSIp, HAaKJIOHHAs, MpoeKuus, mnoaodue  Quryp, m0a00HBIE
TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTEIBHO TOYKH U  TPSAMOH; yMEHHue
pacro3HaBaTh PAaBEHCTBO, CUMMETpPUIO M mogobue ¢uryp, napaieabHOCTb U
NEPIEHANKYJIIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUpe

11

YMeHue omnepupoBaTh MOHATHSMHU: JIJIMHA, PACCTOSHHUE, Yyrojl (BEIWYHMHA Yria,
CUHYC W KOCHHYC YIJIa TPEyrojibHHKa), TUIOIIa/b; YMEHUE OIEHUBATH Pa3MephI
IIpeIMETOB U OOBEKTOB B OKpPYXKAlOIIEM MHPE; YMEHHUE MPUMEHSITh (POPMYJIbI
HepI/IMCTpa U IJ1omaan MHOFOerJ’IBHI/IKOB, JJINHBI OKPY)KHOCTI/I U 1J1iomaan prra,
o0beMa TPSIMOYTOJILHOTO Tapajjieienuneaa; yMEHHE NPUMEHSITh MPU3HAKA
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA, TEOpPEMY
[Tudaropa, TPUTOHOMETPUUECKHUE COOTHOIICHUS IS BBIYUCIICHHS  JUJTUH,
pacCTOSIHUH, TUIOIIAACH

12

YMenne n300paxkars IJIOCKHE (PUTYpBI M MX KOMOWHAIIMH, TPOCTPAHCTBEHHBIC
(Gurypsl oT pykH, ¢ HOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB




10 TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHHe onepupoBarb IMOHATHAMH: IPSAMOYTOJIbHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEJICHUE BEKTOPA HA YUCIIO,
CKALIPHOE TPOM3BEACHUE BEKTOPOB; YMEHHE MCIOJb30BaTh BEKTOPbl W
KOOPJMHATHI I NPEACTABICHUS AAHHBIX W PEIICHUs 3a]ad, B TOM YHCIE U3
JPYTUX YYEOHBIX MIPEIMETOB U peaIbHOM JKU3HU

14

YMeHue onepupoBaTh TMOHSATHUSMHU: CTOJOMKOBBIE W KPYTOBBIE JHATPAMMEI,
TaONuIbl, cpenHee apudmernyeckoe, MeIWaHa, HAUOOJbIIEe U HAMMEHBIIEE
3HAYEHUS, pa3Max YUCIOBOTO HabOpa; yMEHHE H3BJICKATh, HHTEPIPETHPOBATH U
peoOpa3oBEIBATh HH(GOPMAIINIO, IIPEACTABICHHYIO B TAOIUIAX U HA IUarpaMMax,
OTPaXKAMOIIYI0 CBONCTBA W XapaKTEPUCTHKU PEATBHBIX MPOIECCOB W SBJICHHIA,
YMEHHE Paclio3HABaTh H3MCHUMBEIC BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIyYalHbIM OMBIT (CIydaiiHbIN SKCIIEPUMEHT),
3JIEMEHTApHOE COOBITHE (JEMEHTApHBIA MCXOJ) CIy4YalHOrO OMbITa, CIydaifHOe
COOBITHE, BEPOSITHOCTb COOBITHS; YMEHHE HAaXOJUTh BEPOSTHOCTH CIIyYailHBIX
COOBITHI B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHUE
pemiate 3aJadd METOJOM OpPraHM30BAaHHOTIO Iepedopa M C HCIOJIB30BAHUEM
NpaBUia YMHOXCHHS; YMEHHE OLICHHUBATh BEPOSITHOCTU PEAJbHBIX COOBITUH U
SIBJICHUHM, IOHUMATh POJIb IPAKTUUECKH JIOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUI
B OKPYKAIOIIEM MHpPE M B JKM3HU; 3HAKOMCTBO C ITOHATHEM HE3aBUCUMBIX
COOBITHUI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET M €ro poJIbI0 B MAacCOBBIX
SIBIICHUSX

16

YMmenue BbIOMpaTh NOAXOIMALIMM HM3YYEHHBIM METOJ JUlsl pPELIEHUs 3ajayd,
IIPUBOAUTH NPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U KU3HH,
pacro3HaBaTh IpPOSIBJICHUE 3aKOHOB MaTEMaTUKM B HCKYCCTBE, OIIMCHIBATH
OTJIEJIbHBIE BBIAAKOUIUECS PE3YJIbTATh, IOJYYEHHBIE B XO/1€ PA3BUTHS MAaTEMaTUKH
KAaK HayKH, MPUBOJUTH NPUMEPHl MAaTEMaTUYECKUX OTKPBITUH M HX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

Yucia ¥ BEIYACIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky qeMMOCTH HEIbIX YUCE

OOBIKHOBEHHBIE W JECATHUYHBIE APOOHM, MPOLEHTH, OECKOHEYHBIE MEPHOIMYECKUE

1.2 xpobi
1.3 Panmonanehbie yncna. Apudmernyeckue onepanuu ¢ pairoHAIbHBIMEI YUCIaAMU
1.4 JetictButenbHbIe yncia. ApupMEeTHIECKUE ONIEpaIlii C ICUCTBUTEIIBHBIMUA YUCIaMHU
L5 [IpuOnmxEHHbBIE BRIYUCIIECHNUS, IPABUIIA OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa
' BBIYMCIIEHUI
2 Anrebpanueckue BEIpaXKESHUS
2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAKEHUS C IEPEMEHHBIMU )
27 Crenens ¢ 1enbIM nokasareneM. CTeneHb ¢ palMoHaIbHBIM Moka3aTeneM. CBoMCTBa
' CTETeH
2.3 MHorousieHsl
2.4 Anrebpanueckas 1poob
25 ApudmeTnueckuii KOpeHb HaTypajdbHOU crereHu. JlefcTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMH HaTypaJTbHON CTETICHU
3 YpaBHeHHs U HEPABEHCTBA
3.1 Llenwie u qpoOHO-panoHaTbHBIE ypaBHEHUsA. CUCTEMBI U COBOKYITHOCTH YPaBHECHUM
319 Hensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. (CHCTEMBl U COBOKYIHOCTH
' HEPABEHCTB
33 Pemienne TeKCTOBBIX 337124
4 YucnoBble MOCIEA0BATEIHBHOCTH
4.1 ITocnenoBaTeNnpLHOCTH, CITOCOOBI 3aJaHK ITOCIEI0BATEIFHOCTEH
4.2 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0XKHBIX POLIEHTOB
5 DyHKIUH
OyHk1us, crnocoOsl 3aganus yHkiun. ['paduk Gynkuun. OdnacTs onpeneneHus u
51 MHO>KeCTBO 3HaueHui ¢yHkiuu. Hymn dyakiuu. [IpoMexxyTku 3HAKOMOCTOSIHCTBA.
o [IpoMeyTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl W MHHHUMYMBI (DYHKITHH.
Haubonbiiee n HanMeHbIlIee 3HaUeHHE QYHKIUU Ha IPOMEKYTKE
6 Koopaunatel Ha pSAMO U MIIOCKOCTH
6.1 Koopaunarnas npsamas
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