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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EeJOB IIKOJIBHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIOKEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHUusi TeOMETPpUU Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCykJeHuss «OT TMPOTUBHOIO», OTJIWYaThb CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 0OpaTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHWE TOKa3aTelIbHAs
JIMHUSL UMEET ISl YIITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[enbro U3y4eHUs T€OMETPUU SIBJISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
MIPU PEIICHUM KaK MaTeMaTUYECKUX, TaK U MPAKTHUYECKUX 3a]1ay, BCTPEUYAIOIIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4YWUTbCS — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IJIOMIAh  3€MEJIbHOTO  YyYacTKa, pPAacCUUTHIBATH  HEOOXOAMMYIO  JIMHY
ONITOBOJIOKOHHOTO KaOesst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BRIUMCIMUTENIbHAS JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3a7a4 MPAKTAYECKOTO XapakTepa OO0Y4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEAlbHBIX JKU3HEHHBIX CHUTYyalllii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJIEKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3YyUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yaromuecs: He MMPOCTO 3HAKOMSITCS C ONPECIEHHBIMU MOHATUIMU, a
YBEPEHHO OBJa/ieBat0T UMH. CyllecTBYIONIME TEMbI MPOrpaMmmbl 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHUSI, MOMOTAIOIIME MM YBEPEHHO NPUMEHATh CBOM 3HAHHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaKkXe TMO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIHICHUH MPAKTHYECKUX
3a/ay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOnEHHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CISAYIONINE OCHOBHBIC pa3iciibl
conepxkanusi:  «Hauwama  reomerpum», «TpeyronbHukn», «OKpYy>XHOCTHY,
«YeTtbipéxyronbHuku», «Ilogobuey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeodpazoBanus MIOCKOCTH.

Ha usyuenune yueOHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 vaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpuu

Hcropuss BO3HUKHOBEHUsS M pa3BUTHUA TreoMeTpud. HadanbHble ITOHATHA
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anmHOE pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocte M yroi. Buael yrinos. M3MepeHune BenUYUH YIVIOB.
BeprukanbHble U cMeXHBIE YIUIbl. [lapasnienbapie U NEpIIEHIUKYIIPHBIE MIPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[nnHa momanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYroJibHUKA. [IoOHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIBHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHuss. UTHCTpyMEHTHI I ©3MEPEHHUM U IOCTPOEHUM.

TpeyroabHuKu

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYIOJIbHBIE, TYIOYIOJIBHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHHE. Meauana, OuccekTpuca U BBICOTA
TPEYTrOJbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaKk paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE TOMaHOM.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHH B OKPYKAOLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HICTOPUUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
MIPU3HAKK NapajuieabHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKAa. BHEMIHUE yriibl
TpeyroyibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJAbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAUAHbI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.



OxpyxKHOCTH

[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHThl OKPYXKHOCTH W Kpyra: LEHTp,
paauyc, [uaMeTp, XopJia, UX CBOMCTBA. B3auMHOE pacnosoKeHHe OKpPYKHOCTH U
npsamoil. KacarenpHas M cekymiass K OKpPYKHOCTH. OKpYXHOCTb, BIIMCAaHHas B
yroit. [IpocTeiimye nocTpoeHus ¢ TOMOIIbIO LIMPKYJIS U TUHEHKY.

I'eomeTpuyeckue MecTa TOYEK

[ToHsiTHE O reOMETPUYECKOM MecTe TOueK. [Iprumepbl reoMeTpuuecKux MecT
TOUYEK Ha IJIOCKOCTH. buccekTpuca yria v cepeAMHHBIN NEPIEHAUKYIISP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToueK. ONnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
HEHTP. MeTo reoOMeTpUUECKUX MECT TOUEK IPU PELICHUH F€OMETPUUECKUX 3ajau.

ITocTpoenusi ¢ MOMOIIBIO UMPKYJISA U JIMHEHKH

Hctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, 3TaIlbl
3aJ1a4y Ha MOCTPOCHMSI, pELIEHUE 3a]1a4 HA IOCTPOECHNUE HUPKYJIEM U JIMHEHKOM.

8 KVIACC

YeThIpEéXyroJibHUKU

[lapamnenorpamm, €ro mpu3HaKW U cBoWcTBa. IIpAMOyroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamnenus, eé
cBoOMcCTBa U pu3HaKu. [IpssimoyrosibHas Tpaneuus. CpeaHsist IMHUS TPANCLHH.

CpenHsas nuHUSL TPEyrojJbHUKAa. METOoJ yABOEHUS MEAWaHbl TPEYrOJbHUKA.
TeopeMa 0 mepeceyeHun MeUaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa AJ1 TPOU3BOIBHOTO YETHIPEXYTOBHUKA.

[{eHTpanbHO-CUMMETPUYHBIC (DUTYPHI.

IMoxoome

[logobue TpeyrodbHUKOB, Kod(pduiueHt mnomodus. Ilpusznaku mnomoOus
TpeyroabHUKoB. [IpuMeHeHue MOA00Ms MpU PEIICHUH TEOMETPUUECKUX U
MPaKTUYECKUX 3a]1a4.

Iiomans

[Tousatne o rmmromaau. CBoOWCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiime GopMynbl 171 MIIOIIAAN TPEYTOJNbHUKA, MMapajuiesorpaMma, pomoa u
Tpanenuu. [lnomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIA e TPEYTOJbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenne teopembr [ludaropa mnpu pemieHUn
MPAKTUYECKUX 33/1a4.

DJIEeMEHTbI TPUTOHOMETPUH



CuHyC, KOCHHYC, TAHI€HC W KOTAHIEHC OCTPOrO yIJia MPSIMOYTOJLHOTO
TpeyronbHuka. TpuroHomerpuueckue ¢Gynkiun yrimoB B 30°, 45° u 60°.
[TpornoprroHaIbHbIE OTPE3KU B IPSAMOYTOJILHOM TPEYTOJIbHUKE.

VIiIbl M 4eTHIPEXYT0JIbHUKH, CBI3AHHbIE C OKPY/KHOCTHIO

BrucaHHble ¥ IEHTPAIBHBIE YIJIBI, YIOJ MEXKIY KacaTelbHOW M XOpIOH.
VIl MEKIy XOpAaMH W CEKYIIMMH. BIMCAaHHBIE W ONHMCAHHBIE OKPYKHOCTH
TPEYroJbHUKA M YETHIPEXYTroJbHUKKM. CBOWCTBA M TPHU3HAKH BIIHCAHHOTO
4eTBIPEXYTroJbHUKA. B3aMMHOE pacrolioKeHue JBYX OKpyxHocTeil. Kacanue
okpyxHOcTel. OOIIHe KacaTeTbHBIC K IBYM OKPYKHOCTSIM.

9 KVIACC

Pemienue TpeyroibHMKOB

Cunyc, KocuHyc, TaHredc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIECTBO. @opMmynbl  npuBeneHus.  Pemenue
TPEYroJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemeHue
IPaKTUYECKUX 3a]1a4 C HUCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl g [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pombOa, tpamneuuun. Popmyna [epona. dopmyna miomanu
BBIITYKJIOT'O YETBIPEXYTOJIbHUKA.

Iloxo0ue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
MPOU3BEJECHUU OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEICHUU OTPE3KOB CEKYILHX,
TeopeMa O KBajpare KacarelbHOM. [IpruMeHeHHne Ipu penieHur reOMETPUYECKUX
3anad. Teopembl UeBbl 1 Menemnast. [lonssTue 0 rOMOTETHH.

MeTtoa koopauHaT

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJI0BOW KOA((UIMEHT U CBOOOIHBIN
YIeH, UX TreoMeTpuyeckuil cmbica. [lapamienbHOCTs W NEePHNEHIUKYISIPHOCTD
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHHE OKpYKHOCTH. HaxoxnaeHuwe rmnepecedyeHnii OKpPYKHOCTEM U
OpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKH A0 mpsimoit. [lnomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1ayax.

BexTopsl

BekrTopbl Ha miockocTd. ClOXeHUE M BBIUMTAHWE BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTs



BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHe BEKTOPOB B (PU3UKE, IIEHTP Macc.

[Tonsitue o Oasuce (Ha IUIOCKOCTH). PasnmokeHHsi BEKTOPOB MO Oas3wucy.
CkaJsipHOE TIPOM3BEIACHUE BEKTOPOB, I'€OMETPUUYECKUI CMBICI U BBIPAKECHHUE B
JEKapTOBbIX KoopAauHaTaX. JUCTpUOYTMBHOCTh CKAJISPHOIO IPOU3BEACHUS.
CkansipHO€ TpOW3BEACHUE M MpoelupoBaHue. [IpuMeHeHue CKaISIpHOTO
IIPOM3BEACHUS BEKTOPOB Ul HAXOXKJICHWS [JJIMH W yriaoB. Pemenwue
reOMETPUYECKUX 3a7a4 C IOMOIIBIO CKAJISIPHOTO MPOU3BEICHHUS.

JIJIMHA OKPY/KHOCTH U IUIOIIA/Ab KPyra

[IpaBunbpHBIE MHOIOYrOJBHUKM. J[nuHa oOKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yIyia, BBIYMCICHHE JUIMH Ayr OKpyxkHOocTeu. [lmomane xpyra,
ceKTopa, cermeHTa. Mcropuyeckue cBeieHrs 00 M3MEPEHUH IITMHBI OKPYKHOCTH U
IUIOIIAN KpyTa.

JIBHKEHHSI TIOCKOCTH

[enTpanbHas cumMmerpusi. LlenTpanbHO-cuMMeTpuuHble Qurypsl. [ToBoporT.
OceBas cummeTpus. OUrypbpl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBwkeHuss W ero cBoiictBa. PaeHcTBo ¢uryp. Ilpossienus
CUMMETPUM B IIPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
NBUKEHUH (mpocteimme npuMepsl). [[puMeHeHrne B reoMeTpUYecKHX 3a/1a4ax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «T'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInNYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY W  HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHU B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pealn3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO 3TUYECKUX NPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
oOpa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccHuOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHAMBHUAYAIBHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOTO MO3HAHMSL:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA U 3HAYMMOCTH JJI1 Pa3BUTUS LMBHIM3ALMIH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN IE€ITEIbHOCTH;



6) ¢usuveckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMAaTHYECKHE 3HAHWsS B HHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KHM3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTBHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eJI0BeKa;

7) 3K0JIOrH4€CKOI0 BOCIIUTAHMSA

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU U1 PELICHUS 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAaHUPOBAHUS IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM U1 OKPYXAOIIEH Cpenbl, OCO3HAHUEM
IJI00aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U yTel UX PeIlIeHuUs;

8) ajanTanuM K M3MEHAMUMCS YCJIOBHAM COLMAIBHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOIPEAECIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESATENbHOCTU
HOBBIC 3HaHUS, HaBBIKU U KOMIICTECHIIUH U3 OIBITA IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHS, TUIOTE3bl 00 0OBEKTaX M SBJICHUAX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEelIeHUs] U AeHCTBUA, (OPMYIMPOBATH M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

IMo3HaBaTebHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble 1ornueckue aAecTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MaTeMaTHYCCKUX
OOBCKTOB, TIOHATHH, OTHOIICHHH MEXKIy TOHATHAMH, (HOPMYJIHPOBAThH



OTIpe/IeNICHUS TIOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiIAacCU(pUKALIUH,
OCHOBaHUS 7151 000OIIEHHS U CPaBHEHHSI, KpUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (OPMYyIUPOBaTH U  MPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPKICHUSAX, MpEAJiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNI;

JienaTh BBIBOJABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsSMbIe U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATHYECKUX
(bakTOB, BBHICTpAUBATh APTYMEHTAILIUIO, MPHUBOIUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  PpEILIEHHUA, BbIOMpAaTh HauOoyee MOAXOAAIMA € y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HaHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpPEUYUE,  MpoOIIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSITEJIBHO COCTaBICHHOMY IIIAHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNTbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO pPE3yjibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEpUMEHTa, OLIEHUBATh
JIOCTOBEPHOCThH MOJTYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 00OOLICHMIA;

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IIPOILIECCa, a TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAaHHBIX,
HEOOXOUMBIX JIJISl peLICHU 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABIICHUS,

BBIOWpaTh (QopMy mpencraBieHus UWHOpPMAIMM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMi, HHOHM rpauKoil 1 uX KOMOUHAIUSIMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPHSIM, MPEATIOKEHHBIM WU
c(hOpMYIMPOBAHHBIM CAMOCTOSITENIBHO.



KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE TeiCTBUS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pEUICHUs 3a/aud,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAeMOU TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pelIeHus, COMOCTAaBISATh CBOM CYXKJEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaAT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAlUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboOThl TPU peImIeHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IeJhb
COBMECTHOW JIEeATEIHHOCTH, TUTAHMPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenemnsiaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKJIAaTh MPOILECC W pPE3yJbTaT
paboThI, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX GopMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMHU KOMAaH/bI, OIICHHBATH
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMmMI pe3ylbTar Io
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIe YHHBeEpcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:

BBISIBIIATH TPOOJIEMBI IS PEIICHHS B JKM3HEHHBIX M yUEOHBIX CHTYAIlUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MOAXO0JaX MPUHSITHS PEIICHUM (MHIUBUIYaAIbHOE,
IPYIIIOBOE);

CaMOCTOSATEIILHO COCTABJIATh IUIAH, aJTOPUTM pEIICHHUS 3adadd (WU €ro
4acTh), BBIOMpaTh CHOCOO pelleHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHbII HHTEJJIEKT:

BJIAJCTh CITIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pelyibTaTa
pelIeHusT MaTeMaTHYCCKOM 3a1auu, CAMOMOTHUBAIIUU U PEIICKCHU;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYThH NIPH PEUICHUU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSATEILCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
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OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSM, OOBSACHATH MPUUYUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIEeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHN TPU U3yYCHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1a4H.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy 06y4yeHus B 7 kj1acce 00ydJaromUniCs MOTYYUT CIEAYIONTHE TPEIMETHBIC
pPE3yJbTaTHI:

Pacrno3naBaTh W3y4YeHHBIE TE€OMETPUYECKHE (QUTYPBI, ONpPENeNsiATh HX
B3aMMHOE pPaCIOJIOKEHUE, H300pakaTb TIEOMETpUUYECKHE (UTYpBI, BBINOIHATH
YEpPTEXKU MO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

JlenaTp MPUKUAKY U OLIEHKY JMHEWHBIX W YIJIOBBIX BEJIMYMH INPEIMETOB B
peaslbHOM KU3HHU, pa3MEpOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTeXKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
IPU3HAKU U CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JIOTUYECKUE PACCYKICHUSA C UCIIOIB30BAHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN F€OMETPUYECKUX 3a1ad.

Omnpenensts napajijieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napajuieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOUYEK APYTrOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAUTH BBIUMCICHHUS U HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUYEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MApAJUIEIBHBIX MNPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Brnaners monsituem reometrpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEeIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs noHaTueM reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U TIPU PEIICHUM 3a/1a4.
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®opmyaMpoBaTh ONPEAENEHUS OKPY>KHOCTH M Kpyra, XOpIbl U JuameTpa
OKPY>KHOCTH, YBEPEHHO BJIaJIETh UX CBOMCTBAMHU. Y METh JJOKA3bIBaTh U MPUMEHSITh
9T CBOICTBA IIPH PELICHUU 3a]a4.

Bnanets MOHATHEM ONHUCAHHOM OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETh
HaxXoJuTh €€ HeHTp. Jloka3bIBaTh U UCIOJIL30BaTh (DaKThl O TOM, YTO OMCCEKTPUCHI
YIJOB TPEYrOJIbHUKA NEPECEKAIOTCSI B OJHOM TOYKE, MU O TOM, YTO CEpPEAHHHbBIC
NEPHEHANKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOUKE.

BnaneTs moHsiTHEM KacaTelIbHOW K OKPY>KHOCTH, OJIb30BAThCsl TEOPEMOM O
NEPHEHANKYIAPHOCTH KacaTeJIbHOW M paauyca, MPOBEAEHHOTO K TOYKE KacaHHs.
Jloka3bIBaTh PaBEHCTBO OTPE3KOB KAacaTEJbHBIX K OKPYXHOCTH, MPOBEIEHHBIX M3
OJTHOM TOYKH, U TIPUMEHSATH 3TO B PEUICHUH T€OMETPHUUECKHX 3aau.

Jloka3piBaTh W TPUMEHATH NPOCTEHIIME TEeOMETPUYECKHE HEpaBEHCTBA,
MNOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKH.

K koniy oOyuyenus B 8 kiacce oOydaroumuicsi TMOMYYUT CJICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
N0JIb30BaThCS MX CBOMCTBAMU IPU PELLIEHUM I€OMETPUUYECKUX 3aaay. Pasnuuath
NPU3HAKU U CBOKCTBA MapajuieorpaMmma, pomoa 1 npsIMOYroJIbHUKA, JT0KA3bIBaTh
WX U YBEPEHHO MPUMEHSTH NMPHU PEIICHUH T€OMETPHUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKHU NEPECEUEHUSI MEIMAH TPEYroJbHUKA (LEHTpa
Macc) B PEIICHUH 3a]1ay.

Bnaners nousitueM cpenHed JMHUM TPEyroJIbHUKAa M Tpareuuu, IpUMEHATh
X CBOMCTBA NIpH PEIICHHMH T'€OMETPUYECKMX 3adad. Mcrmonp3oBaTh TeopeMy
dasieca U TeOpeMy O MPONOPUUOHATBHBIX OTPE3KaX, MIPUMEHATh UX JUISl pEeLICHUS
IPAKTUYECKUX 3ajau.

Pacno3HaBaTh II€HTpalbHO-CUMMETPUYHbIE (GUTYpPbl U HCHOJIb30BaTh HX
CBOICTBA IIPU PELICHUH 3a/a4.

Bnagets moHATHSMH MOA00MS TPEYrOJAbHUKOB, Ko3(duuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYrOJIbHUKOB. MIMeTh mpencraBieHue o
npeoOpa3zoBaHuU MOAO0MA U O MOAOOHBIX (urypax. [lonb3oBaThCcsi MpU3HAKAMU
no/00us TPEyroJIbHUKOB MU PEHIeHUH TreoMeTpuueckux 3aaad. [loka3piBaTh U
MPUMEHSATH OTHOIIECHUS MPOMOPIMOHAIBHOCTH B MPSIMOYTOIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh MoI00Me B MPAKTUYECKHUX 3aa9ax.

BeiBonuTh W UCHONB30BaTh mOpocTeilmue (opMynbl A8 [UIOLIAAd
TpeyrojbHHUKa, MapaiiesorpaMma, pomMoa u Tpanenuu. Beraucnare (pa3nuyHbiMU
cnocobaMu) IUIOUIaAb TPEYroJbHUKA M IUIOIIAAd MHOTOYTOJBHBIX (UTYD
(MonB3ysACh, TNIe HEOOXOAUMO, KaJIbKYJISTOPOM). 3HATh OTHOILIECHHE IUIOLIA/En
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NoOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aAad. [IpUMeHATh MmoixydeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUYECKUX U
IpaKkTUYeCKux 3afad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHYECKHUX
3a/layax, CaMOCTOSITENIBHO JEJIATh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JIIUHBL.

Biamerp mMOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HAa NPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K koHI1y 00y4yenus B 9 ki1acce 00y4aromuics MOJydUT CIETYIOIINE TPEIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
HPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTs (¢ MOMOIIBIO KaTbKYJISATOPA) JJIMHBI
Y YIJIBI 1711 HETAOIMYHBIX 3HAYCHU.

[Tonb30Batbes hpopmynamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM JUIA HAxXOXKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHATH UX IS
HAXO0XKJICHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PELIEHUE TPEYTrOJbHUKOBY),
IIPU PELICHUH TIEeOMETPUYECKUX 3anad. [IpuMeHATh IOaydeHHbIE 3HAHWUS IIPU
pELIEHNN NMPAKTUYECKUX 3a1a4.

[IprMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJICHUE TUIOIIAN, BBIBOJIUTD
U BIAJECThb TPUTOHOMETPUYECKUMH (opMylaMu [UIsl IUIOMIAJU TPEeYrojbHUKA,
napajuiesorpaMma, pom0a, Tpaneuuu, BEIBOJUTh U IPUMEHATh Gpopmyiy ['epoHa u
bopMyy JUIs TUIONIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmMeTrs mnpeAcTaBiI€HHE O TOMOTETHH, NPUMEHITh B IPAKTUYECKUX
CUTyalUsIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas 1pu peieHuu 3a1ay.

Hcrnonb30BaTh TEOPEMBI O BIHMCAHHBIX YIVIAX, YyIJax MEXIy XOopAamu
(CeKyIMMHM) U yTiie MeXAY KacaTeJIbHOM U XOPAOH MPH PEIIEHUU T€OMETPUUYECKUX
3amad. Jloka3plBaTh W NPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BEACHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnagers moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, PabOTaTh C ypaBHEHHEM
OpsiMOM  Ha TUIOCKOCTH. Bragerb MNOHATHSAMM YIJIOBOTO KO3(QQUIMEHTa U
CBOOOJHOTO 4YJi€Ha, MOHUMATh MX T€OMETPUYECKUUA CMBICI M CBS3b YIJIOBOTO
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ko3 duIueHTa ¢ BO3pacTaHWEeM U YOBbIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTth METOAOM KOOPAMHAT 3aa4yM, CBS3aHHBIE C NApPAUICIBHOCTBIO H
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECECUCHHS.

BeIBOIUTE W BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosp3oBaTe MeTox
KOOpPAMHAT JUIl HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M NpsMbIX. Bragers
dbopMynaMu paccTOSSHUS OT TOYKHM JO MPSMOM, IUIOUIa[M TapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Iomaau. lloap3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATH MeToJ KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Biagerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWJIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianers NpakTUYECKUMU HMHTEPIIPETALUSAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpPA Ha YUCJIO B KOOPJINHATAX.

NwmeTts npencrabieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI 1O
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO  IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IOJIydYeHHBIE 3HAHWUSA B
MPOCTEUINX (PU3NUECKHUX 3a/1a4ax.

Branerp MOHATHEM CKaJIsPHOTO IPOM3BENCHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HaTh JUCTPUOYTUBHOCTh CKAJISPHOTO NMPOU3BEACHUS
U €ro CBA3b C IPOELUpPOBAHUEM. IIpUMEHATH CKAISIPHOE NMPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH W YriaoB. Pemare reoMerpryeckue 3aJayd ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. VCcrnomp30BaTh CKaIspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanuecknx U GU3NIECKUX 3a7avax.

BraneTes NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUTMHBI TyTH OKPY’KHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIIATH IUIOMAAb KPyTa U
ero yacted. [lonnmare cmbicn yucna m. [IpuMeHATH MOTydYeHHBIE YMEHHS NpHU
pEIIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBEACHHUS 00 W3MEpEHUU
JUIMHBI OKPY’KHOCTH U TUIOLIaJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUM (UTyp, LEHTPhl MOBOPOTA, HAXOAUTH
KOMITO3UIIMM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PELIEHUU TEOMETPUYECKUX 3a1a4.

[IprMeEHATh NONMYyYEHHBbIE 3HAHUSA HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
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C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne /o P Kounrpoabnsie IIpakruueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Hauana reomerpuu. [Ipocrenmme
1 reoMeTpuueckue GUrypsl U UX CBOMCTBA 28 1 bubmorexa LIOK
p yp ) https://m.edsoo.ru/78¢c146¢c4
N3MepeHne reoMeTpruueCKUX BETMYUH
bubnunoreka LIOK
2 Tpeyrobimku 19 ! https://m.edsoo.ru/78c146¢c4
3 [TapannensnocTs. Cymma yrioB s | bubmmoreka [JOK
MHOT'OYrOJIbHUKA https://m.edsoo.ru/78c146¢4
4 IIpssmMoyToNIBHBIC TPEYTOJIbHUKHI 7 bubmmorera [OK
p i peyr https://m.edsoo.ru/78c146¢c4
bubmmoreka IIOK
5 r 5 1
COMCTPHHICCKHE HEPaBeHCTRA https://m.edsoo.ru/78c146¢c4
OxkpyxHocTb. ['eomMeTpruueckue Mmecta
6 Touek. [locTpoeHus ¢ TOMOIIBIO ITUPKYIIS 18 1 bubmmorera [OK
. p HIBTO TPy https://m.edsoo.ru/78¢c146¢4
U IMHEHKHU
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 10 1 bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
N bubmmoreka [JOK
1 4 22 1
CTPIPEXYTOTRHIKH https://m.edsoo.ru/a5cb98eb
) MonoGue 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 I1 16 1
Jrotaab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u Hauana 18 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/aScb98eb
5 VYrsl 1 4eTBIPEXYTOJIBHUKY, CBS3aHHBIE C 20 | bubnnoreka [JOK
OKPY>KHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpenHue, 0600IIEHNEe, CUCTEMATU3ALIHS 10 | bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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9 KUIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBanue pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 P 22 1
CHICHHE TPEYTOMLHIKOB https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 Tono6ue TpeyronbHikos 12 I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
3 Meron koopauHat 10 I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
4 Bexroper 20 I https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
1 1
> JUTHHA OKPYKHOCTH H ILIOWAAE Kpyra 6 hitps://m.edsoo.ru/dddde230
bu6mmoreka [IOK
1
6 JBHOKCHHS ILIOCKOCTH 0 hitps://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IEHNE, 12 | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/dddde230
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos
Ne Hara JJleKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI

| Hcropust BO3HUKHOBEHUS U | bubnmoreka [JOK
pa3BUTHS T€OMETPUU https://m.edsoo.ru/925af86b
HavanbHble TOHATHSA

2 reometrpuu. Touka, npsamast 1 bubmorexa LIOK

D > PAMAt, https://m_edsoo.ru/659¢4331
OTPE30K, Iy
HavanbHble TOHATHSA
3 reometpuu. Touka, mpsmast 1 Bubmmorexa LIOK
PHH. 1P ’ https://m.edsoo.ru/20bae12a
OTpE30K, JIy4
ITousTHE 00 aKcHOME,

4 TeopeMe, T0Ka3aTelIbCTBE, | bu6mmoreka [JOK
ONpeAeJIeHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MIpU3HAKe
B3aumHoe pacnonoxxenue

5 TOYEK Ha npsiMoi. Mzmepenne | bub6nuorexa [IOK
JUTMHBI OTPE3Ka, paCCTOSTHUE https://m.edsoo.ru/92b776f1
MEXIy TOUKaMU
B3aumuoe pacnonoxxenue

6 TOYEK Ha npsiMoil. M3mepenue | bubmuorexa [IOK
JUIMHBI OTPE3Ka, PacCTOSIHUE https://m.eds00.ru/9c500788
MEXIy TOUKaMU

7 B3anmMHoe pacnonoxenue | bubnuoreka [JOK
TO4YEK Ha npsmoil. Mzmepenue https://m.edsoo.ru/7f06e8ce
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JJIMHBI OTPE3Ka, paCCTOSAHUC
MCKAY TOUKaAMU

[TonymnockocTs 1 yroi. Buapl

g - bubmuoreka [JOK
YITIOB. VISMCPCHUC BCIMIUH https://m.eds00.ru/36862bf3
YTJIOB
[TomymmockocTs U yroi. Bunast Butmorexa LIOK

? yrnos. Msmepenne semamnn https://m.edsoo.ru/2 1 ce4ff2
yIJIOB
[ToxyrmockocTs u yroi. Buasl Bu6moreka LIOK

10 yrnos. Msmepenne semamnn https://m.edsoo.ru/ce214e34
YTJI0B
BeprukanbHbie U CMEKHBIE BuGmorexa LOK

11 yriet. Hapamiensazie https://m.edsoo.ru/7399faea
MEePHEHANKYIISIPHBIE TIPSIMbIC
BepTukanbHbie U CMEKHBIE Butmorexa LIOK

12 yriet. HapamienbHbie 1 https://m.edsoo.ru/5¢2c0dff
NEPIEeHIUKYISIPHBIC TIPSIMbIC
BepTukanbHbie U CMEKHBIE BuGmiorexa LIOK

N0

13 yrbt. Hapannenshpie n https://m.edsoo.ru/4a4bf678
NEPIEeHIUKYIIPHBIC TIPSIMbIC
BeprukanpHbie 1 CMEKHBIE BuGmorexa [IOK

HOJI

14 yrbL. Iapannenbreie n https://m.edsoo.ru/84ee61de
MePIEHINKYIISIPHBIE TIPSIMBIC
BepruxanpHbie 1 CMEKHBIE BuGmiorexa LIOK

15 yrwt. Tapannensuyie n https://m.eds00.ru/d04bb9c5
MEePIEHANKYIISIPHBIE TIPSIMBIC

bubmuoreka [JOK
16 buccekrpuca yrina

https://m.edsoo.ru/da5e003c
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bu6mmoreka [JOK

17 buccextpuca yria https://m.eds00.ru/557998af
bubmmorexa [IOK

18 buccexpuca yria https://m.edsogru/56a89l82

19 Jlomanasi. Buabl JIoMaHBIX. bubmuoreka [JOK
JlnvHa moMaHoi https://m.edsoo.ru/c84d7212

20 Jlomanas. Buabl ToMaHBIX. bubmuoreka [JOK
JnrHa 1omaHoOM https://m.edsoo.ru/91fe52bc
Mmuoroyronsuuku. [lepumerp

)1 MHOroyrosiabHuka. [Ionsarue o bubmmorexa [IOK
BBIIYKJIBIX ¥ HEBBIITYKIIBIX https://m.edsoo.ru/0aab8dfc
MHOT'OYTI'OJIbHUKAX
Mmuoroyronsuauku. [lepumerp

” MHOroyrosiabHuka. [lonsarue o bubmmorexa [IOK
BBIIMYKJIBIX U HEBBITYKIIBIX https://m.edso0.ru/27b15065
MHOT'OYTOJIbHUKaX
Mmuoroyronsuauku. [lepumerp

3 MHOroyrojbHuka. [lonsarue o bubnnorexa [JOK
BBIIYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/Scc7a352
MHOT'OYTOJIbHUKaX
Mmuoroyronsuauku. [lepumerp

24 MHoroyroisHuka. [Ionarue o bubnnoreka [JOK
BBIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOT'OyTOJIbHUKaX
Mmuoroyronsuauku. [lepumerp

)5 MHoOroyrojbHuka. [lonsarue o bubmuorexa [IOK

BBIITYKJIBIX U HEBBIITYKJIBIX
MHOTI'0YroJIbHUKax

https://m.edsoo.ru/3e269ed8
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26 NHCTpyMEHTHI 1719 U3MEpPEHUI bubnnoreka [JOK
Y IIOCTPOEHUN https://m.edsoo.ru/333ecb98

7 WNHCcTpyMeHTBI U151 U3MEpEHU bubnmoreka [JOK
Y MOCTPOEHUM https://m.eds00.ru/26b0a806
KonTtponsHast pabora o Teme
"Hauana reomerpumu.

)3 [Ipocreiinmue reoMmeTpuyecKue bubmmorexa [IOK
burypsl 1 UX CBOICTBA. https://m.edsoo.ru/aalb7981
H3mepenune reoMeTpu4ecKkux
duryp"

79 Menuana, 6uccekTpuca u bubmmoreka [JOK
BBICOTA TPEYIOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, GuccekTpuca u bubnnoreka [JOK
BBICOTA TPEYIOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEeyrojIbHUKOB Bubmmorexa LIOK

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

3 ITepBslii 1 BTOPOU NPU3HAKU bu6nuorexa [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/0f5d60af
[IepBblil 1 BTOpOI IPU3HAKU bubnnorexa [JOK

33
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/a56c5a%b

34 [TepBblit U BTOPOI MPU3HAKU bubmuorexa [IOK
paBeHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/34f8650e

35 [IepBrlii 1 BTOpPOil MpU3HAKU bubmuorexa [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/ffe06285

36 I1epBbIil 1 BTOPON IPU3HAKU bubnnoreka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo0.ru/79753cdf

37 PaBHOGenpeHHbBIE bubnuorexa [IOK

TPEYroJIbHUKHU U UX CBOICTBA

https://m.edsoo.ru/c59fdae9
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18 PaBHoOepeHHBIC bubnnoreka [JOK
TPEYTOJIbBHUKH U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOEIpeHHbIE bubnmoreka [JOK
TPEYTrOJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/1¢c2cc982

40 [Ipu3Hak paBHOOEIPEHHOTO bub6nuoreka [IOK
TPEYTroJIbHUKA https://m.edsoo.ru/480b3c40

41 [TpusHak paBHOOEIPEHHOTO bubnunoreka [JOK
TpeyrojabHUKa https://m.edsoo.ru/bf564ab7

42 Tpetuit npu3HaK paBeHCTBA bubmmoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/b4229637

43 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOIbHUKOB https://m.edsoo.ru/7a899¢49

44 TpeTuii npu3HaKk paBEeHCTBA bubnnoreka [JOK
TPEYTroIbHUKOB https://m.edsoo.ru/41c75e54
durypsl ¢ 0ceBOI

45 cummerpuen. [Ipumepsl bubnuoteka [JOK
CHUMMETPHU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
Mupe
®@urypsl ¢ 0CeBOI

46 cummerpuen. [Ipumepsl bubnuoteka [JOK
CHUMMETPHUU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
Mupe

47 KonTponbhas pabota no teme bubnnorexa [JOK
"TpeyrosbHUKH" https://m.edsoo.ru/6f0a9a78

bubmuoreka [JOK
48 HapannemsHoCTs MpAMGIX https://m.edsoo.ru/a081482d
49 CBoiicTBa M IPU3HAKH bubnmoreka [JOK

napaijaCIbHbIX IMPAMBIX

https://m.edsoo.ru/2cd69381
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50 CBolicTBa ¥ MPU3HAKU bubnnoreka [JOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/75899b52
51 CBoiicTBa M NpU3HAKU bubnmoreka [JOK
rapasulesIbHbIX IPSAMBIX https://m.edsoo.ru/e0fde699
57 CBoiicTBa U NpU3HAKU bubnunoreka [JOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa M NpU3HAKU bubnunoreka [JOK
HapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/070fd7db
54 CBolicTBa U IPU3HAKU bubmmorexa [IOK
rapajuielIbHbIX IPSAMBIX https://m.edsoo.ru/5¢90c339
55 CymMa yriioB TpeyroyibHHKa Bubmmorexa LIOK
https://m.edsoo.ru/d1dcaScd
56 CymMa yriioB TpeyroyibHHKa Bubmmorexa LIOK
https://m.edsoo.ru/7af6d9e6
57 Bremnue yribsl TpeyrojibHHUKa Bubnrotexa LIOK
https://m.edsoo.ru/bc409f4f
58 Baewnue yriel TpeyrojapHuKa Bubmmorexa LIOK
https://m.edsoo.ru/371cbel 1
CymMa BHYTPEHHUX YIJIOB
59 MHOT'OYI'OJIbHUKA U CyMMa bub6nuorexa [IOK
BHEIIHUX YIJIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CymMa BHYTPEHHUX YIJIOB
60 MHOT'OYI'OJIbHUKA U CyMMa bubmuorexa [IOK
BHEIIIHUX YTJIOB BBIITYKJIOIO https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHHUX YIJIOB bubnuorexa [JOK

MHOTI'OYyroJIbHHKa U CymMMa

https://m.edsoo.ru/b75ede0e
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BHCIIHUX YI'JIOB BBIITYKJIOI'O
MHOI'0yroJibHuKa

KonTponbhas pabota no teme

bubmuoreka [JOK

62 "1 .C
APAIICAILHOCTD. T-yNMa https://m.eds00.ru/40947485
YIJI0B MHOTOYTOJIbHUKA
[Ipu3naku paBeHCTBa
63 MPSIMOYTOJIBHBIX bubmorexa [IOK
PAMOYT https://m.edsoo.ru/330d63ff
TPEYTrOJIbHUKOB
[Ipu3naku paBeHCTBa
64 MPSIMOYTOJIBHBIX bubmmorexa [JOK
PAMOYT https://m.edsoo.ru/Oe1544dc
TPEYrOJIHLHUKOB
65 [lepnenaukynsip u HaKJIOHHas bubmmorexa [JOK
PHERIMIYIAP https:/m.edso0.ru/957310000000000
CBoliCcTBO MeTMaHBI
66 HPSIMOYTOJIBHOTO bub6nuorexa [IOK
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/b34a450e
K THIIOTEHY3¢
CBoliCcTBO MeIMaHBI
67 PSIMOYTOJIBHOTO bub6nuorexa [IOK
TPEYrOJIbHUKA, IPOBEIEHHON https://m.edsoo.ru/83fabf79
K THIIOTEHY3€
68 [IpssiMOYTOIBHBIN TPEYTONBHUK bubmuorexa [IOK
¢ yriom B 30 rpagycoB https://m.edsoo.ru/52b57d0f
69 [IpsAMOYTOJIBHBINA TPEYTOJIBHUK bubnnorexa [JOK
¢ yriom B 30 rpaaycoB https://m.edsoo.ru/aec6d443
COOTHOLIEHHS MEXTY
bu6mmoreka [JOK
70 CTOPOHAaMHU U yriaMu

TpeyrojbHUKa

https://m.edsoo.ru/95db41f7
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CooTHOIICHUS MCXKOY

bu6mmoreka [JOK

71
CTOPOHAMHU I ylTaMi https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHCcTBO TpeyronapHUKA.

72 HepaBeHCTBo 0p JZ];HG bubnmnorera [IOK

pasex A https:/m.eds00.ru/50fa9985

JIOMaHOU
HepasenctBo Mexny

7 NEePHEHIUKYISIPOM U bubnmoreka [JOK
HaKJOHHOH. PaccTrosnue ot https://m.edsoo.ru/7284cbde
TOYKH JI0 TIPSAMOM
KonTtponpsHast padora o
temaM "lIpssMoyronbHbIE

74 Toe onmfnm"yr bubmmoreka [JOK
TheyT : https://m.edsoo.ru/85f00be3

['eomeTpuueckue

HepaBeHCTBA"

75 OKpyXHOCTb, XOPJIbI bubnuoteka [JOK
JIMAMETPBI, UX CBOMCTBA https://m.edsoo.ru/588c3a8d

76 OKpyXHOCTb, XOPJIbI U bubnmnoreka [JOK
JIMAMETPBI, UX CBOMCTBA https://m.eds00.ru/02406d49
B3anmHoe pacnionoxxenue

77 OKPY>KHOCTH U TIPSIMOH. bubnmoreka [JOK
Kacarenbnas u cexymas x https://m.edsoo.ru/00d222d9
OKPY>KHOCTH
B3aumHoe pacnonoxxenue

73 OKPYKHOCTH U IPSMOI. bubmuorexa [JOK
Kacarenbnas u cexymas x https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH

79 B3auMHoe pacnionoxxeHue bubmuorexa [JOK
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OKPY’KHOCTH U IIPSIMOIA.
Kacarenbnas u cexymas k

https://m.edsoo.ru/a522800

OKPYXHOCTHU
20 OKpyXHOCTh, BIUCAHHAs B bubnmoreka [JOK
yroJ https://m.edsoo.ru/3767ac35
21 OKpyXHOCTb, BHUCAHHAs B bubnmoreka [JOK
yroi https://m.edsoo.ru/f019e49b
ITonsiTHE O TEOMETPUUECKOM
20 Mecre Touek. [Ipumepnl bubnuoreka [IOK
TeOMETPUUECKHUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
HAa IIOCKOCTH
[loHsiTHE O reOMETPUYECKOM
23 Mecre Touek. [Ipumepbl bubnuoreka [IOK
TeOMETPUUECKUX MECT TOUEK https://m.edsoo.ru/621adf85
HAa TIOCKOCTH
’4 OrnucaHHast OKPYKHOCTb bubnmnoreka [JOK
TPEYroJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
OnucaHHasi OKpY>KHOCTb bubnnorexa [JOK
85 N
TPEYroJIbHUKA, €€ LEHTP https://m.edsoo.ru/c96254e9
Mertoz reoMeTpU4EeCKUX MECT
86 TOYEK NP PELICHUN bubmmorexa [TOK
pup https://m.edsoo.ru/5894e7a4
reOMEeTPUUECKUX 3aja4
MeTo1 TeOMETPUYECKUX MECT
87 TOYEK IIPU PELICHUU bubmmorexa [TOK
PP https://m.edsoo.ru/784342d1
reOMEeTPUUYECKUX 3ajau
MeTto1 TeOMETPUYECKUX MECT
p bu6mmorekxa [JOK
88 TOYEK IIPH PELICHUN

TCOMCTPHUICCKUX 3aaayd

https://m.edsoo.ru/05853a22
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&9

90

91

92

93

94

MeTtoa reoMeTpu4ecKuX MECT
TOYEK IIPU PELIECHUN
reOMETPUUYECKUX 3a/1a4

O06oCcHOBaHUS TPOCTEUIITUX
IIOCTPOEHUH, TNkl 331a41 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MOCTPOEHUE UPKYJIEM U
JIMHEUKON

O6ocHOBaHUS MPOCTEHUIITNX
MIOCTPOEHUM, ITANbl 33141 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MTOCTPOEHUE IUPKYJIEM U
JIMHEUKON

KonrponbHas pabora no reme
"OKpy>KHOCTb.

FGOMeTpI/ILIeCKI/Ie MECTa TOUYCK.

[TocTpoeHust ¢ MOMOIIBIO
LHUPKYJIS U TMHEHKH"

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anay,
WLTIOCTPUPYIOIIUX CBS3U
MEXTy pa3TAIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3THIHBIMU TEMaMH

Kypca

bu6mmoreka [JOK
https://m.edso0.ru/6903dff0

bu6mmoreka [JOK
https://m.edsoo.ru/e511d730

bubnuoreka [JOK
https://m.edsoo.ru/f3bfbf74

bu6mmoreka [JOK
https://m.edsoo.ru/791dafc6

bu6mmoreka [JOK
https://m.edsoo.ru/fOe38fa3

bubmuorexa [JOK
https://m.edsoo.ru/38a31139
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95

[ToBTOpEeHHE B 000OIIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMaMU

Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/7382bcc4
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[ToBTOpeHHEe 1 0000IIEHNE.
Pemenue 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU

Kypca

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

97

[ToBTOpEeHME 1 0000IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU

Kypca

bubmuoreka [JOK
https://m.edsoo.ru/07e567¢l

98

[ToBTOpenue n obobIIEeHHE.
Pemenne 3amau,
WUTIOCTPUPYIOIIMX CBSI3H
MCKAY pa3JInYHbIMU TEMaMHU

Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpenue n obobIIEeHHE.
Pemenne 3amau,
WUTIOCTPUPYIOIIMX CBSI3H
MCXKAY pa3jIndYHbBIMU TEMaMU

Kypca

bubmuoreka [JOK
https://m.edsoo.ru/397d166b

100

[ToBTOpenue u o6o0IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIHMX CBSI3H
MEX1y Pa3TNIHBIMI TEMaMH

bu6mmoreka [JOK
https://m.edsoo.ru/c60d778a
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Kypca

101 Nrorosas KoHTposIbHAA | bubmmoreka [IOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6o0IICHNE.

Pemenne 3amau,
102 WJUTIOCTPU WX CBS3U 1 bubmorexa LIOK
pupyrom https://m.eds00.ru/971£7836
MEXy Pa3IMYHBIMA TEMaMU
Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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8 KUIACC

KosnuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
| [Tapannenorpamm, ero Nnpu3Haku u | Bu6mumoteka LJOK
CBOICTBA https://m.edsoo.ru/8c2d08f0
) [Tapannenorpamm, ero Npu3HaKu u | bubanorexa [JOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [TapannenorpamM, ero Npu3HaKku u 1 Bu6mmoteka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u | Bbu6moreka [JOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapamienorpamm, ero npu3Haku U 1 bubmuoreka [IOK
CBOICTBA https://m.edso00.ru/4823807b
6 [TpsMoyronbHUK, poMO, KBaapaT, Ux 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyroiapHUK, poMO, KBaipaT, UX | bubmuoreka [IOK
MPU3HAKHU U CBOMCTBA https://m.edsoo.ru/d6a662c9
g [IpsiMoyronapHUK, pOMO, KBapaT, UX ] bubmuorexa [IOK
IIPU3HAKU U CBOWCTBA https://m.edsoo.ru/21884952
9 [IpsiMoyronapHUK, pOMO, KBaapaT, UX ] bubmuoreka [JOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHsist TMHUSA TPEyrojbHUKA 1 bubnmorexa LOK
pe peyr https://m.edsoo.ru/6e1bcbbb
bub6 OK
11 Cpenusist TMHUA TPEYroJIbHUKA 1 nommorexa [

https://m.edsoo.ru/6b23a4c3
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12 Tpanemus. PaBHoOeapenHast bubnmnoreka HOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubmmoreka [JOK
Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosbHas Tpanemnus bubmmorexa [IOK
https://m.edsoo.ru/3375c8f3
15 Cpenssisi TMHUS Tpaneuu buGnuorexa [IOK
https://m.edsoo.ru/7963a7f5
16 Teopema Paneca bubmorexa HOK
https://m.edsoo.ru/342ea505
17 Teopema Paneca bubmorexa HOK
https://m.edsoo.ru/a2402d2b
13 Teopema 0 MpOMOPIIHMOHATBHBIX bubanorexa [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mpoNOpIUOHATIBHBIX bubmmnoreka HOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubmmnoreka HOK
20 Hentp mace TpeyrombHiica https://m.edsoc]fru/9cbcf96c
bubnmnoreka [HOK
21 L{enTpanbHO-CUMMETPUYHBIE QUTYPBHI hitps://m.c dsoc]fru 18578076a
2 KonTponbhas pabota no teme bubmuoreka [JOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/bed0f9f3
7 [Tonobue TpeyroiabHUKOB, bubmuorexa [IOK
KO3 GUIIMEHT MoA00HS https://m.edsoo0.ru/19400684
24 [TooOue TpeyrobHUKOB, bu6muoreka [JOK
KOd(pGUITUEHT MOA00HS https://m.edsoo.ru/21ebb50b
25 [TpusHaku mo1o0ust TpEYroIbHUKOB bubnmorera LHOK

https://m.edsoo.ru/bbf2c3a6
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bubnmoreka [IOK

26 ITpusnaiu noz00us TpEyromLHIKOR https://m.edsoo.ru/8db1 1£f7
Bu6mumoteka [JOK
27 ITpusnaiu nozo0us TpeyromLHIKOR https://m.edsofru/%dl 1d5b
Bu6mumoteka [JOK
28 [Tpusnaku no100us TPEYroIbHUKOB hitps://m.c dsofru 15242193
29 [Tpu3naku mo100us TPEYTrOIbHUKOB ngj;gf:;;gﬁg.g 4c95f1
bubnnorexa [JOK
30 [Tpu3naku mo100us TPEYTrOIbHUKOB hitps://m.c dsogrou 13d1d9d16
31 [TpumeneHue mogo0ust P pelICHUH bubmmoreka [JOK
MPAKTAYECKUX 337124 https://m.edsoo.ru/d97bf297
1 [Ipumenenue nmogo0Oust Mpu peIIeHUN bubmmoreka [JOK
[PaKTUYECKUX 3a]1a4 https://m.edsoo.ru/5b21c5aa
13 [TpumeHeHne nog00Ms TPU pELICHUN bubmuoreka [IOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/e0d80738
34 [TpumeHeHne nog00Ms IPU PEeLICHUN bubmmnoreka HOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/cacel7d8
35 [Ipumenenue nmogo0Oust MpU PeIICHUH bubmuorexa [IOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenne nogo0us MU perIeHUH bubmuorexa [IOK
IIPaKTUYECKNX 3a71a4 https://m.edsoo.ru/d9159d9d
37 BBenenne noHaTus npeodpazoBaHus bu6muoreka [JOK
no00us U mMoJOOHBIX puUryp https://m.edsoo.ru/aaf7¢944
18 KonTponbhas pabota no teme bubmuoreka [JOK
"TTomoOue" https://m.eds00.ru/89¢3236d
39 Ilonsarue mmomanu. CBoiicTBa bubnunorexa LIOK

ionaiel reoMeTpudeckux Guryp

https://m.edsoo.ru/7af5b92e
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40 [Tonstre mnomanu. CBoicTBa bubnuorexa [JOK
IUIOINAACH T€OMETPHUYECKUX QUTYP https://m.edsoo.ru/37a176¢0
41 [Tonstre mnomanu. CBoicTBa bubnunorexa LIOK
IJI0MIAJIEH TEOMETPUICCKUX DUTYP https://m.edso0.ru/6004265a
IIpocrenimue GopmMynasl A1 IIOMIAIN
42 TI; OJIBHI/IKaq)HI; znnenor amMMa bubmorexa HOK
peyr - 11ap p ’ https://m.edsoo.ru/596ald0e
pomba u Tpaneuuu
IIpocrenmue GopMyabl A IUIOMIAIU
43 Tpe OJIBHI/IKa(bHI:l Z’Jme;lo aMMIellI " bubmorexa HOK
peyr > 1ap P ’ https://m.edsoo.ru/f636de1f
pomMba u Tpaneuuu
[Ipocreiitme GopMyIIbl 1T ILIOMALN
P (popryet 1 tan bubnuoreka [{OK
44 TPEYroJIbHUKA, TapaJljIeorpaMmma,
https://m.edsoo.ru/9732274d
pomMba 1 Tpaneuuu
IIpocteiimme hbopMyIIbl AT ILIONIAAN
45 Tpe OJ'IBHI/IKa(le:. znnefor aMMI;l ! bubmmorera [OK
peyr - 1ap PaMMa, https://m.eds00.ru/e6458963
pomMOa ¥ Tpanenuu
IIpocrenmue GopMyIbl IS IUIOMIAIN
46 Tpe OJII:HI/IKaq}HZ Z’J'IJ'ICJ'II[O amMMa bubmmorera [OK
peyr - 11ap IpamMma, https://m.edsoo.ru/0b18fc61
pomMOa u Tpamnenuu
IIpocrenmue GopMyIbl IS IUIOMIAIU
47 lee OJ'IBHI/IKaq}HZ znne;lo aMMI: " bubmorexa HOK
peyr » 1ap P ’ https://m.edsoo.ru/eb691e04
pomba u Tparnenun
IIpocreiimme hopMyIInl IS ILUIOIAAN
48 TI; OJ'IBHI/IKaq)HI:l znnefo aMML: " bubmorexa HOK
peyr » ap P ’ https://m.edsoo.ru/8b93ctba
pomba u Tparnenun
IIpocreiimme hopMyIInl IS ILUIOIAAN
P (popmyzvt A tan but6mmoreka [IOK
49 TPEYroJIbHUKA, IIapaJljIeIorpaMma,

pomMba 1 Tpaneuuu

https://m.edsoo.ru/c35f544d
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[Ipocreiimue GopmMyIIbl IS TII0IIATN

50 TPEYroJIbHUKA, TapaJljIeiorpaMmma, bubmmorexa [TOK
poM6a 1 TpanemH https://m.edsoo.ru/a3f9beld
bubnmnoreka HOK
!l HLioma; i MOROGHEIX GHryp https://m.edsof)l.ru/d8638f34
32 Tlromaui MR0GHBIX GHryp ngsj?;;?:;;gﬁg%.%ozze
bubnnorexa [JOK
>3 Tlnowasw nozobHex Grryp https://m.edso:)_.lru/SeeZa7d4
54 KonTtponsHast pabora o Teme bubnuoreka [IOK
"ITinomans" https://m.eds0o0.ru/05f10573
bubnnorexa [JOK
5 Teopewa Mugaropa https://m.edsof)_.lru/7f631f27
56 [Tpumenenue Teopemsl [Tudaropa bubanorexa [JOK
[P PELIEHUH MPAKTUIECKUX 3a1a9 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubmmnoreka HOK
IPH PEIIEHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenue teopemsl [Iudaropa bubmmnoreka HOK
[IPYU PELICHUH MMPAKTUUYECKUX 3a1a4 https://m.edso0.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [IOK
[IPHU PELICHNH IPAKTUIECKUX 3a1a9 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopems [Tugaropa bubmuoreka [JOK
[P PELICHUH MIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [TponopriroHanbHbIE OTPE3KHU B bubmuorexa [IOK
PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
2 [IponopunoHanbHbIE OTPE3KU B bubmuorexa [IOK
HPsIMOYT'OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHbIE OTPE3KU B bubmmoreka [JOK
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MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/l1ecbc886

64 [IponopuiroHalIbHBIE OTPE3KHU B Bu6mumoteka [JOK
PSAMOYTOJIBHOM TPEYTOJIbBHUKE https://m.edsoo.ru/c0dc264b
65 [IponopunoHanbHbIE OTPE3KU B bubmuoreka [JOK
HPAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
NPSAMOYTOJIBHOM TPEYTOJIBHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTaHT€HC OCTPOro yria bubmorexa LIOK
poro T https://m_edsoo.ru/132bdef6
MPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHI'€HC OCTPOro yria bubmorexa LIOK
P yr https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHTE€HC U
69 KOTaHT€HC OCTPOro yria bubmmorexa LIOK
p yr https://m.edsoo.ru/b41c27f9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
70 Tpuronomerpuueckne GyHKIUU bubmuoreka [IOK
yriaos B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuyeckue GyHKINU bubmmnoreka HOK
yriaos B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTponbhas pabota no teme
72 "Teopema Iludaropa u Havana bubmmorexa [IOK
p " p https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPHUHU
73 BrnircanHnblie 1 IEeHTpaIbHbBIE YTIIbI bubmmorexa [IOK
HeHTp yr https://m.edsoo.ru/ae5f890d
74 Brnircannblie 1 IEeHTpaIbHbBIE YTIIbI bubmmorexa [TOK
Hewtp r https:/m.edsoo.ru/d0233fa0
75 Brniucannbie v LIEHTpaIbHBIE YTIIbI bubnuorexa [JOK
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https://m.edsoo.ru/ccaee9b0

76 Bniucannble v IEHTpaIbHBIE YIIIbI bubmmorexa [TOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOM U XOpIOoi bubmmorexa [IOK
https://m.edsoo.ru/775efa2f
78 VYron Mexay KacaTeIbHOU U XOPAOU buGnuorexa [IOK
https://m.edsoo.ru/09166b3d
79 Yrael MeXay XOpAaMU U CEKyLLIMMU buGnuorexa [IOK
https://m.edsoo.ru/022e729¢
80 Yrael MeXay XOpAaMu U CEKyLLIMMU Bubmiorexa OK
https://m.edsoo.ru/84a32a80
81 Brmcansabie 1 OIMCaHHbBIC bubnunoreka LIOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
2 BrmcaHnHbie 1 OITHCAaHHbBIC bubnunoreka LIOK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/aabclad6
23 CBoiicTBa M IPU3HAKH BOIMCAHHOTO bubnnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
24 CBoiicTBa M NPU3HAKK BIMCAHHOTO bubmuorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
25 CBoiicTBa ¥ IPU3HAKH BIUCAHHOTO bubmuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa M NPU3HAKK BIMCAHHOTO bubnmoreka [JOK
YeTBIPEXYTOIBHUKA https://m.edsoo.ru/0b0501a3
37 B3anmMHOe pacnonoxkeHue 1Byx bubmuoreka [JOK
OKPYKHOCTEN https://m.edsoo.ru/420d844¢
28 B3anmuoe pacmnonokeHne 1Byx bub6mmorexa [IOK
OKPYKXHOCTEN https://m.edsoo.ru/42da86f2
89 Kacanue oxpyxHocteit bubnmoreka [JOK
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https://m.edsoo.ru/4cbf4{f9

90 Kacanune oxkpyxuocreit bubmorexa HOK
Py https://m.edsoo.ru/52dcbe7d
01 OO01mue KacaTeNnbHbBIE K IBYM bubnmnoreka HOK
OKPY>KHOCTAM https://m.edsoo.ru/d2151a62
KoHnTtposbHast pabota mo Teme "Y1l
R bub6nmoreka [IOK
92 Y YETBIPEXYTOJIbHUKH, CBS3aHHBIE C
" https://m.edso00.ru/26055342
OKPYHOCTBIO
[ToBTOpenue u 06001IeHNE. Permenune
93 3aJ1a4, WJUTIOCTPU UX CBS3U bubmorexa HOK
a4, pupyrom https://m.edsoo.ru/74d89ab9
MEXy pa3TuYHBIMU TEMaMU Kypca
[ToBropenue u 0600menue. Pemenne
94 3a7a4, WLIFOCTPHU UX CBSI3U bubmorexa [IOK
fad, prpytomt https://m.eds00.ru/6d05bed8
MEXy pa3TuYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06061meHue. Pemenue
95 3a7a4, WLUIFOCTPHU UX CBSI3U bubmmorexa [OK
fad, Thupytott https://m.eds00.ru/51013847
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6o61meHue. Pemenue
96 3a7a4, WNIIOCTPHU HUX CBS3U bubmmorexa [TOK
Aad, pupytom https://m.edsoo.ru/248181a0
MEXTy pa3IMIHBIMU TEMaMH Kypca
TToBTOpenue u 00001eHNE. Pemmenue
97 3amau I:dHH}OCT u UX CBS3U bubmorexa [IOK
Aad, pupytot https://m.edsoo.ru/dad15fdc
MEXy pa3TUIHBIMU TEMaMHU Kypca
[ToBTOpenne u 0600mIeHNE. Permenune
98 3a7a4, WUIIOCTPU HUX CBSI3U bubmorexa [IOK
flad, prpyiott https://m.eds00.ru/6a69702b
MEXy pa3TUIHBIMU TEMaMHU Kypca
99 [ToBTOpenue u 0600mIeHNE. Pemenmne bubnunorexa LIOK

3a]a4, WUTIOCTPUPYIOIIHNX CBSA3H

https://m.edsoo.ru/0f5b4b87
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MEXy pa3IMYHbIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenne

100 3a7a4, WIITIOCTPU HUX CBS3U 1 bubmorexa [IOK
Aad, pupytom https://m.edsoo.ru/7942fc3c
MEXY Pa3InYHBIMH TEMaMH Kypca
bubnunorexa LIOK
101 HroroBast koHTpoIbHAs paboTa 1 hitps://m.cdsoo.ru/c2695¢10
[ToBTropenue u o6o0mmenue. Pemenune
102 3a71a4, WUIFOCTPU WX CBA3U 1 bubmorexa HOK
flad, prpytom https://m.eds00.ru/b4981045
MEXy pa3TuYHBIMU TEMaMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
| Cunyc, KOCUHYC, TaHT€HC yTi0B OT 0 1 bubnunoreka LIOK
no 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubanorexa [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bubnuoreka [{OK
3 () 1
OPMYIIbT HIPHBCACHI https://m.eds00.ru/98813486
bubnuoreka [{OK
4 o 1
OPMYJIbT IPUBCACHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubmuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pewenne tpeyronbHukoB. Teopema 1 bubnmnoreka [HOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka IIOK
7 T 1
cOPEMd CHHYCOB https://m.edsoo.ru/820ebf06
bub6mmorexa [IOK
8 T 1
cOpeMda CHHYCOB https://m.edsoo.ru/000dd68f
Pemienne npaktuueckux 3aaad ¢
9 I/ICHOJ‘IB3OBapHI/IeM TEO CMLIH 1 Bubnmorexa [IOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenune npakTuyeckux 3agay ¢
but6mmoreka [IOK
10 HCITOJIb30BAHUEM TE€OPEMBI 1

KOCHUHYCOB U TCOPEMbBI CUHYCOB

https://m.edsoo.ru/ed170337
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Pemrenne IMPAKTUYCCKUX 3a1a4 C

bu6nmoreka [IOK

11
HCTIOJILSOBAHHEM TCOPEMDI https://m.edsoo.ru/fd237192
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Pemenue mpakTuueckux 3amay ¢
12 HCHOJIL30BAHUEM TEOPEMEI bubmmorexa LOK
p https://m.eds0o.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbl It
13 HJII)O agu T : OJ'IBHI/IK(}B.) o bubmorexa [IOK
ta Tpeyr ’ https://m.edsoo.ru/009bf17¢e
napajuiejgorpaMmma
Tpuronomerpuyeckue GopMyIIbl It
14 HJII)O agu T : OJII)HI/IK(Ell) o bubmorexa [IOK
A Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuresiorpaMma
Tpuronomerpuyeckue GopMyIIbl It
15 HJII)O aad T : OJIBHI/IK(Ell) P bubmmorexa [OK
Hau Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuresiorpaMma
Tpuronomerpuueckue hopMyIbl It
16 nJl;)o agu T 61:3 onLHI/IK(eI: . bubmmorexa [TOK
Haiu Tpeyr ’ https://m.edsoo.ru/35e¢8ab1f
napajuresiorpaMma
bu6nmorexa LIOK
17 (0)) r
OpMyita & cpoHa https://m.edsoo.ru/ad8e¢9d59
bu6nunorexa LIOK
18 (6)) r
OpMyJta & epoHa https://m.edsoo.ru/8fb80467
bubnunorexa LIOK
19 (6)) r
OpMyJta 1 epoHa https://m.edsoo.ru/03b9324c
20 dopmyna MmIomaad BEITYKIOrO bubmuorexa [IOK
YeTBIPEXYTOJTBHUKA https://m.edsoo.ru/e20462b0
)1 dopMya IIOIAH BBIITYKIOTO bu6muoreka [JOK

YEeTBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3{8284
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2 KoHnTponbHas pabora 1o teme bubnmnoreka HOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
3 Xopbl ¥ TOI00HBIE TPEYTOJBHUKH B bubmmoreka [JOK
OKPYKHOCTH https://m.edsoo.ru/dee5Sb11d
24 Teopema 0 IpOU3BEAECHUN OTPEZKOB bubnmnoreka HOK
Xopa https://m.edsoo.ru/9a6b9583
75 Teopema o0 MpOU3BEACHUN OTPE3KOB bubanorexa [JOK
Xopa https://m.edsoo.ru/3280910d
26 TeopeMbl 0 MPOU3BENEHUH OTPE3KOB bubmmoreka [JOK
CEeKyLIUX https://m.edsoo.ru/7c¢74ebdb
7 Teopembl 0 MPOU3BEICHUN OTPE3KOB bubnnorexa [JOK
CEKYILIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHOM bubmorexa HOK
https://m.edsoo.ru/d6df6c82
bubmuorexa [IOK
30 Teopentst Hennt n Mereras https://m.edsofru/f22l8dfa
bubmuorexa [IOK
31 Teopener Hener it Merenas https://m.edsofru/a463clbc
bubnuotexa [JOK
32 Teopewmbr Hebt 1 Menenas https://m.edsogru/elaSlaa9
bubnmnoreka [JOK
33 Homsrie o romoterit https://m.edsogru/14e624fd
34 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Tlono6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEeHHE NPSIMOI HA TIJIOCKOCTH. bubnuotexa [JOK

YrnoBoit ko3 pUIMeHT 1 CBOOOTHBIHI

https://m.edsoo.ru/2dcfad6b
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YJICH, UX FCOMCTpI/ILIeCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

bubnunoreka LIOK

36 Y% 7 e 0 7
TI0BOH K0dddHICeHT I{CBO OFUIBIH https://m.edsoo.ru/fadfb1b3
YJIeH, UX TEOMETPUUYECKUIA CMBICIT
[TapamnensHOCTD U
37 NEePHEHANKYISIPHOCTD MPSMBIX (Yepe3 bubmmorexa [IOK
PHCHAMIYIAD P P hitps://m.cds00.ru/6d686658
YIII0BOM KOA(PPHUIIUEHT)
bubnunoreka LIOK
38 YpaBHeHHUE O oc
DABHEHHE OKPYIHOCTH hitps://m.edsoo.ru/1658a6£d
Haxoxnenue nepeceuenuit
39 OKPVKHOCTEN U IIPSAMBIX B Bubmiorexa OK
Py p https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxoxnenne nepeceueHuit
40 OKPVKHOCTEN U IIPSAMBIX B Bubmiorexa OK
py p https://m.edsoo.ru/S777b234
KOOpJIMHATaX
41 ®dopMmyna pacCTOSHUS OT TOYKH 10 bubmmnoreka HOK
PAMON https://m.edsoo.ru/5ffdeecd
ITnomane napamierorpaMma B
42 KOO I/IHaTa)f HOHs[TI/IIe) 00 bubmotexa HOK
P T https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOLIAIH
ITpuMmenenue MeTo1a KOOPAUHAT B
43 HpaKTI/I‘—IeCKI/I 0 I/IGZII-ITI/I OII:QIHHBIX bubnnorexa [IOK
p p p https://m.edsoo.ru/7b10a3as
TEOMETPUUYECKHX 3a/1auax
44 KonTtponbHas pabora o Teme bubmuoreka [IOK
"Meton koopauHat" https://m.eds00.ru/b1271082
bubnunorexa LIOK
45 B
CITOPBI Ha TIIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CroxeHue ¥ BBIUUTaHUE BEKTOPOB — bubmmoreka [JOK
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IpaBuJia TPEYroJbHUKA U

https://m.edsoo.ru/193ca346

napajiejgorpamma
CriokeHue ¥ BBIYMTAHUE BEKTOPOB —
47 MpaBWIa TPEYroJibHUKA U bubmorexa [IOK
P TPeYr https://m.edsoo.ru/01d8ebal
napajuiejgorpaMmma

48 YMHOKEHHE BEKTOpa Ha YUCIIO bubmmorexa [IOK

p https://m.edsoo.ru/e540d478
bubnunoreka LIOK

49 K

OOP/THATET BEKTOPa https://m.edsoo.ru/2278518¢
Clio)XkeHHUE ¥ BBIYMTAHHUE BEKTOPOB,
bubnunoreka LIOK
50 YMHO>KEHHE BEKTOPA Ha YUCJIO B
https://m.edsoo.ru/c492667b
KOOpJIMHATAX
CroxeHue ¥ BRIUMTAHUE BEKTOPOB,

51 MHO>KEHHE BEKTOpa Ha YUCJIO B bubmorexa [IOK
Y P https://m.edso0.ru/2560ab87
KOOpJAMHATAX

57 [Ipumenenne BEKTOPOB B pU3UKeE, bubmuoreka [IOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [TonsiTre o 6a3uce (Ha MIIOCKOCTH). bubnuoreka [{OK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/757b9b30

54 [TonsiTe o 6a3uce (Ha MIIOCKOCTH). bu6mmoreka IIOK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnmnoreka [JOK
Paznosxenust BEKTOpOB 1Mo 6a3ucy https://m.edsoo.ru/e1a50237
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,

56 FEOMETPUYECKUNA CMBICT U bubmuorexa [IOK
BBIPAKEHUE B IEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJIMHATAX

57 JucTpuOyTUBHOCTH CKAIIIPHOTO bubmmoreka [JOK
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IIPONU3BCACHUA

CkansipHO€ NMPOU3BEJICHUE U

https://m.edsoo.ru/Obcd3387
bubnunorexa LIOK

58
POEUUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue cKansipHOro
59 MIPOU3BEJICHUS BEKTOPOB ISt bubmmorexa [TOK
POTSEEA POB A https://m.edsoo.ru/9d7b1240
HAXOXJICHUS JIJTUH U YTJIOB
[IpumeHeHne CKaJIIpHOTO
60 MIPOU3BEICHUS BEKTOPOB ISt bubmmorexa [TOK
POSBEA POB A https://m.eds00.ru/99791584
HAXOJICHUS JIJTUH U YTJIOB
[IpumeHeHne CKaJIIpHOTO
bubnunoreka LIOK
61 MIPOU3BEICHUS] BEKTOPOB JIJIs
https://m.edsoo.ru/894c¢1248
HAaXO0KJICHU JIIUH U YIJIOB
2 Pemienne reometpuueckux 3aaad ¢ bubmmoreka [JOK
IIOMOIIIBIO CKAJIIPHOI'O IIPOU3BENCHUS https://m.edsoo.ru/e572abc0
63 Pemenne reomeTpuueckux 3aaad ¢ bubnunorexa LIOK
IIOMOIIIBIO CKAJIAPHOTI'O IIPOU3BENCHUS https://m.edsoo.ru/75a5e4a7
64 Konrponbnas pabora no reme bubmuoreka [IOK
"BekTops!" https://m.edsoo.ru/55678a9d
65 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYMCIICHUE UX DIIEMEHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [IOK
BBIYHCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBUiIbHBIE MHOTOYTOJIBHUKY, bu6muoreka [JOK
BBIYHCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [JOK
BBIYUCIICHUE UX DJIIEMEHTOB https://m.edsoo.ru/al6f6e98
bubnuoteka [JOK
69 Yuco m 1 JHa OKPYKHOCTH nommorexa [

https://m.edsoo.ru/78b4dc48
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bubnmoreka [IOK

70 q
HCTIO T JUTIHE OKPYKHOCTH https://m.edsoo.ru/825e73c7
71 JnuHa 1yru OKpy>KHOCTH bubmmorexa [IOK
e Py https://m.edsoo.ru/3¢2983f9
bubnunoreka LIOK
72
Jlnuia yrit OKpyKHOCTH https://m.edsoo.ru/4eb62ffb
73 Pagunannas mepa yria bubmorexa LOK
8 payr https://m.edsoo.ru/d3b68dca
bubnuoreka [{OK
74 P
anMatitiag Mepa yria https://m.edsoo.ru/e97f0369
75 [Tnomane Kpyra v €ro 3J1€MEHTOB bubnunoreka LIOK
(cexTopa M cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Inomaap Kpyra u €ro 3J€MeHTOB Bbu6moteka [JOK
(CexTopa 1 CerMeHTa) https://m.edsoo.ru/10a2b760
77 [1nomane Kpyra u €ro 3J€MEHTOB bu6nunorexa LIOK
(cexTopa 1 cerMeHTa) https://m.edsoo.ru/0d98bb54
BrruucneHue nepuMeTpoB U
78 iomazaen ¢ur p BKJ‘IE)‘I&IO 1504 bubamorexa LOK
tas M B https://m.edsoo.ru/1f673d06
3JIEMEHTHI Kpyra
Brruucienue nepumMeTpoB u
79 wiomanen Guryp, BKIFOYAIOIIUX bubnmorexa OK
Ha yp, B https://m.edsoo.ru/adbcd171
AJIEMEHTHI Kpyra
20 KonTponbhas no reme "J{nuna bubmuorexa [IOK
OKPY’KHOCTH M IuIonaab kpyra' https://m.edsoo.ru/0353e638
81 LlenTpanbHas CUMMETPHS bubmorexa HOK
P p https://m.edsoo.ru/e63ff8f2
82 [leHTpanbHO-CUMMETPUYHBIE PUTYPHI bubmorexa HOK

https://m.edsoo.ru/5dbbfd 1f
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bubnmoreka [IOK

83 [ToBopo
BOpoT https://m.edsoo.ru/a59548ae
bubnunoreka LIOK
84 OceBasi c e
Baf cHMMeTpus https://m.edsoo.ru/de5f1903
[ToBTropenue u o6o0mmenue. Pemenne
85 3a/1a4, WUIIOCTPU HX CBSI3U bubmmorexa LIOK
A pHpyIot https://m.edsoo.ru/46bce128
MEXIY pa3IMYHBIMU TEMaMH Kypca
26 Purypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
N bu6 K
87 [TapannensHbIN IEPEHOC nomHotexa LO
https://m.edsoo.ru/3b681983
88 TlonsaTHe NBUKEHUS U €TO CBONCTBA bubmmorexa LIOK
a https://m.edsoo.ru/4bda89ea
bubnuoreka [{OK
89 PaBenctBo
BEHCTBO duryp https://m.edsoo.ru/aba7d464
90 [IposiBnenus cummeTpuu B IpUpo/IE, bubmuoreka [IOK
JKUBOIIMCH, CKYJIBIITYpPE, APXUTEKTYPE https://m.edsoo.ru/92b823fd
01 Komnozunuu aBuxeHuit bu6mmoreka IIOK
(mpocTeiiiue npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u 06061meHue. Pemenue
92 3aj1a4, WITIOCTPU HUX CBA3U bubamorexa LOK
flad, prpyiott https://m.edsoo.ru/efefea93
MEXAY pa3IMYHbIMH TEMaMH Kypca
[ToBTOpenne u 0600mIeHNE. Permenune
93 3a7a4, WITIOCTPU WX CBSI3H bubmrorexa LIOK
A%, Thupytott https://m.edsoo.ru/c58e409¢
MEXIYy Pa3TnIHBIMH TEMaMH Kypca
[ToBropenue u o6o0mmenue. Pemenne
bu6nunorexa LIOK
94 3a/1a4, WUTFOCTPUPYIOIIUX CBSI3H

MEXy pa3IMYHbBIMU TEMaMHU Kypca

https://m.edsoo.ru/54d14267
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[ToBTOpenue u 0600mIeHNE. Permenue

95 3a7a4, WUIFOCTPHU HUX CBSI3U 1 bubmmorexa LOK
Aad, pupytot https://m.edsoo.ru/a78455¢5
MEXy pa3IUIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenue
96 3aJ1a4, WIIIOCTPHU HUX CBS3U 1 bubmmorexa LOK
Aad, pupytom https://m.edsoo.ru/2e7695cf
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Pemenne
97 3aJ1a4, WJUTIOCTPU UX CBS3U 1 bubmorexa [IOK
a4, PHUPYIOII https://m.edsoo.ru/6383d98a
MEXy Pa3IMYHBIMUA TEMaMHU Kypca
[ToBropenue u 0600mmenue. Pemenne
98 3a7a4, WLIFOCTPHU HUX CBSI3U 1 bubmorexa HOK
flad, papyiott https://m.eds00.ru/89¢5365f
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
99 3a7a4, WUIFOCTPHU UX CBSI3U 1 bubmmorexa LOK
Add, pupytot https://m.edsoo.ru/Odcedaf1
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6o061meHue. Pemenue
100 3aJ1a4, WJUTIOCTPU WX CBSI3U 1 bubmorexa LHOK
fad, pHrpYyIom https://m.eds00.ru/27b735¢9
MEXTy pa3IMIHBIMU TEMaMH Kypca
bubnuoreka [{OK
101 n §] 1
TOTOBAA KOHTPOJIbHAA paboTa https://m.edsoo.ru/073bcf5d
[ToBropenue u o6o0mmenue. Permenne
102 3aJ1a4, WUTIOCTPU WX CBI3U 1 bubmorexa LHOK
flad, prpyIoI https://m.edsoo.ru/1852817¢
MEXy pa3TUIHBIMU TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I nporpamMmmsbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

I'eomerpus

Pacnio3naBaTh H3yueHHBIE Te€OMETpUYECKHE (UTYpPBI, ONPENENSITh HUX
B3aMMHOE  pACIHOJIOKEHUE, H300paxkaTh TIeoMeTpUuYecKue  (QUrypsl,
BBITMIOJHATH YEPTEXKH 0 YCIOBUIO 3a7auu. V3MepsATh JIMHEHHbIE U YTIOBbIE
BEJIMYMHBI. PemiaTe 3a7auM Ha BBIYMCIICHUE UIMH OTPE3KOB M BEIMYUH
yIJIOB

Jenates rpyOyi0 OIEHKY JUHEHHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B
peabHOM JKHU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSAIKY BETUUHNHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FTeOMETPUUECKHUM 3a/iadam

Ilonb30BaTbcs INpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BATh
IIPU3HAKW U CBOMCTBA PaBHOOEPEHHBIX TPEYIOJIbHUKOB MPU PELICHUU
3a1a4

IIpoBOAUTE TOTMYECKUE PACCYKACHUA C UCIIOIB30BAHUEM I€OMETPUUECKUX
TEOpeM

6.6

ITonb30BaTbcsl NMpHU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAaHbl, IPOBEAEHHON K TUIOTEHY3€ NPSIMOYIOJBHOIO
TPEYroJIbHUKA, B PEIICHUH N'€OMETPUYECKUX 3a1a4

6.7

OnpenensaT NapauieIbHOCTh MPSAMBIX C IOMOULIbIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuMHU cekymas. OrmnpenensTe NapauIeIbHOCTh MPSMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW NPSIMOWM JO TOYEK
JIPYrou npsmMou

6.8

6.9

6.10

Pemate 3amaun Ha kieTyaTon Oymare

HpOBOI[I/ITB BBIYHMCJICHUA W HAXOJAWTH YHCIIOBBIC H 6y1(BeHHLIe 3HaA4YCHUA
YIJIOB B TCOMCTPHYCCKUX 3adadax C HUCIHOJB30BAHUCM CYMMbI YIJIOB
TPECYIrOJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOMCTB YTJIO0B, 06p8.30BaHHLIX npu
NEepeCCUYCHUUN ABYX apalJICJIbHBIX MPpAMBIX ceKymeﬁ. Pemiate
MPAKTUYCCKUC 3a/1a4M HAa HAXOKACHUEC YI'JIOB

Bnaners NOHATHEM TIE€OMETPUYECKOIO MECTa TOUYEK. YMETh OIpPENEIATh
OUCCeKTpUCY yIJIa M CEpPEeIUHHBIN MEepHeHAMKYIIp K OTpe3Ky Kak
TEOMETPUUECKHUE MECTA TOUEK

6.11

@opMyIHpPOBaTh ONPEAEIICHHUs] OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPY’KHOCTH, IIOJIb30BaTbCs HMX CBONCTBAMH. YMETh IPUMEHATH 3TH
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CBOMCTBA IIpU PELICHUHU 3a1a4

6.12

Bianers moHsATHEM ONMMCAaHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaThes (hakTamMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYroJIbHUKAa IEPECEKAOTCA B OJHOM TOYKE, MU O TOM, 4YTO
CEpPEAVHHBIC MEPIICHANKYJISPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE

6.13

6.14

Brnazners noHATHEM KacaTENbHON K OKPYKHOCTH, I1OJIB30BAThCS TEOPEMOH O
NEPIEHAUKYJIIPHOCTH KAacaTelIbHOM W PaJMyca, IPOBEIEHHOIO K TOYKE
KacaHus

ITons30BaThCA HpOCTCﬁH.IPIMH TrCOMETPUICCKUMU HEpaBCHCTBaMU,
IIOHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICJII

6.15

8 KJIACC

Kon
NMpoBepPsiEMOro
pe3yJbTara

6

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHUE MOCTPOCHUSI C MOMOIIBIO LIUPKYJIsS
U JJUHEWKU

HpOBepﬂeMble NMPEAMETHBIC PE3YyJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomeTpus

6.1

Pacno3HaBath OCHOBHEIC BHUbI ‘-IGTI)IpéXYTO.HBHI/IKOB, X JJICEMCHTHI,
IIOJIb30BAThCS MX CBONCTBAMU IpH pCIICHUN T'COMETPUUCCKHUX 3a/1avd

6.2

6.3

6.4

[TpuMeHATH CBOWCTBA TOYKM NEPECEUYEeHUs] MEAMaH TPEeyroyibHUKa (LeHTpa
Macc) B pEIICHUH 3a]1a4

Brnaners noHsTHEM cpeiHEl JIMHUU TPEyrojJbHUKA U Tpaneluu, MpUMEHSTh
UX CBOWCTBA IIpM PpEUICHMM TreoMeTpudeckux 3aznad. Ilomp3zoBaThbes
TeopeMoii Daseca U TEOPEMOi O IPONOPLUOHAIBHBIX OTpe3KaX, IPUMEHATh
UX IS pelIeHUs MPAaKTHYECKUX 3a1a4

[IpumeHsiTb  mpU3HAaKW  HOA00MS  TPEYroJIbHUKOB B PELIEHUU
T€OMETPUYECKUX 3a]1a4

6.5

[Tonb3oBatbes Teopemoit [ludaropa nns pemeHuss reoMETpUYECKHX U
MPAKTUYCCKUX 3aaad. CTpOI/ITI) MAaTC€MAaTUYCCKYI0O MOJC/Ib B NPAKTHUYCCKHUX
3aJja4ax, CaMOCTOATEIbHO JeNaTh YepTEX M HaXOJUTh COOTBETCTBYIOLIUE
JJIVUHBI

6.6

6.7

Brmagets mnoOHATHMAMM CHHYCa, KOCHHYCa W TaHI€HCa OCTPOrO yria
MIPSIMOYTOJIBHOTO TPEYroJibHUKA. [lonp30BaThCsi 3THMHM NOHATHUSAMH IS
pELIeHUs TPAKTUYECKUX 3314

Bbraucnate (pa3auuHbIMU CIIOCOOAMU) TUIONIA/Ib TPEYTOJbHUKA U IO M
MHOTOYTOJIbHBIX (GUTyp (HOJB3YACh, INleé HEOOXOAMMO, KAJIbKYJISTOPOM).
[TpuMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax
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6.8

Brnagets NMOHATUSMH BIMCAHHOTO W LEHTPAIBHOTO YIJIa, MCHOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIax, yriax MeXAy XopAaMu (CEKYIIHMHU) U yriie
MEX1y KacaTelIbHOM U XOpA0# IpU pPelIeHUH FreOMETPUUECKHX 3aau

6.9

6.10

BiageTs NMOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IIPUMEHATh CBOMCTBA
OIIMCAaHHOTO YETHIPEXYTOJIbHUKA IIPHU PELICHUU 33124

[IpuMeHsATh MOy4YeHHbIE 3HAaHHUS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOZETH Ui 3aJad pPEJbHOW JKHM3HM M TIPOBOJIUTH COOTBETCTBYIOIUE
BBIYUCIICHHS C TIPUMEHEHHUEM I000USN TPUTOHOMETPUH (IOJIB3YACh, TIe
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

6

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus

6.1

6.2

6.3

3HaTh TPUIOHOMETPUYECKHE (DYHKIUH OCTPHIX YIJIOB, HAXOAUTh C HX
IIOMOUIbI0  pa3jIMYHbIE  3JEMEHTHl  INPSAMOYIOJBHOTO  TPEYTrOJIbHHUKA
(«pelieHue MNPSAMOYTOJBHBIX TPEYroJIbHUKOBY). HaxonuTe (C mOMOIbIO
KaJbKYJISITOPA) JUTMHBI U YTIIBI [T HETAOJIMYHBIX 3HAYEHUH

ITonb30BaThCs (bOpMyJ'IaMI/I IIPpUBCACHUA u OCHOBHBIM
TPUTOHOMCETPHUYCCKHUM TOXKIACCTBOM JI HAXOXKIACHUS COOTHOIICHUM MCKAY
TPUTOHOMECTPHUYCCKUMH BEINYHNHAMU

Hcnons30BaTh TCOPEMbl CHHYCOB W KOCHHYCOB IJId HAXOXICHUA

Pa3jIMdHbIX 3JIEMCHTOB TPCYIOJIbHUKA (((pCH_ICHI/Ie TPCYFOJIBHI/IKOB»),
MPUMCHATH UX IIPU PCIICHUUN TCOMECTPHUICCKUX 3a1aY

6.4

6.5

Bnagerp mnoHsATHMSMH npeoOpa3oBaHMs TOJOOUS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA0OHbIX ¢uryp. Ilomb3oBaThCcsi cBOMCTBaMU  TOAOOMS
IPOU3BOJIBHBIX (PUTYp, yMETh BBIYMCIATH JUIMHBI M HAXOAWUTh YIJIBl Y
no00HbIX uryp. IlpuMeHsTh cBOICTBA MOJO0MS B IPAKTHUECKUX 3aj1ayax.
YMeTb NpUBOAUTH MPUMEPHI OJJOOHBIX (PUTYP B OKPY’KAIOLIEM MUDE

ITons30BaThCSA TECOpEMaMun (o) MMPOU3BCACHUN OTPC3KOB Xopna, 0
MMPOU3BCACHUUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTellbHOM

6.6

[Tonb30BaThCs BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUN M (PU3NYECKUIl
CMBICJI, IPUMEHATh UX B PEHICHUH F'€OMETPUYECKUX U (PU3NYECKUX 3a/]ad.
[IpuMeHATh CKAIIpHOE MPOU3BEICHNE BEKTOPOB JUISl HAXOXKJICHUS JUIMH U
yIJIOB

6.7

6.8

ITons3oBaThCA METOJOM KOOpAWHAT Ha IIJIOCKOCTH, IPUMCHATH €TI0 B
PEIICHUN TCOMETPUUCCKHX U MIPAKTUYCCKUX 3a1a4

Bnagers mousTHAMH MMPaBUJIBHOT'O MHOTOYT'OJIbHUKA, JJIMHbI OKPY’>KHOCTH,
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JUIMHBl JYI'M OKPY)KHOCTM U paJAMaHHON MEpbI yria, YMETb BBIYMCIATH
wionanak Kpyra M ero dacred. IIpuMeHATh mOIydYeHHBIE YMEHHUSA B
IIPAKTUYECKUX 3aa4ax

HaxonuTe ocM WM LEHTPHl CHMMETPUU (PUTYp, TPUMEHSTH JBHKCHHS

6.9

IJIOCKOCTH B IPOCTCUIIHNX CITydasAX

HpI/IMeHﬂTB IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHKE — CTPOUTHh MaTCMAaTUYCCKHC
6.10 MOACIN AJ1d 3aJad pCaHBHOﬁ XKN3HHU M IIPOBOJHUTH COOTBETCTBYIOIHEC

BBIUUCJICHHSI C MPUMEHEHHEM IOJ00USU TPUTOHOMETPUYECCKUX (DyHKIMI
(moNB3yACh, i€ HEOOXOIUMO, KaTbKYJISITOPOM)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauvanbnubie nonsitus reomerpun. Touka, mpsiMasi, OTPE30K, Jiyd. YTojd. Bumsl
6.1 yriaoB. BeprukanbHele M CMexHble yribl. buccekrpuca yria. Jlomanas,
MHOTroyrojpHUK. [TapamienbHOCTh U IEPIIEHAUKYISIPHOCTD IPSIMBIX
6.2 Cummetpuunble ¢urypbl. OCHOBHBIE CBOMCTBAa OCEBOM cumMeTpuu. [Ipumepsr
' CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JInHEHKU. TpeyroiabHuk. Beicora,
' MeauraHa, OMCCeKTpHUca, HX CBOMCTBA
6.4 PaBHOOe1peHHBIIN U PAaBHOCTOPOHHMM  TPEYrOJIbHUKH. HepasencrBo
' TPEYroJbHUKA
6.5 CpoiicTBa M TpHU3HAKU PAaBHOOEIPEHHOro TpeyrosibHuKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CpolicTBa M NpPHU3HAKU MapaJyIeNIbHbIX NpsAMbIX. CymMMma yIJioB TpPEYyrojbHUKA.
' Bueminue yriibl TpeyrojibHUKa
[IpsimoyronbHblii  TpeyroapHUK.  CBOHCTBO ~ MeAMAaHBl  MPSAMOYIOJBHOTO
6.7 TpEyroJibHUKa,  NPOBEAEHHOM K  rumoreHy3e.  lIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpSIMOYTroabHBIN TPEYroabHUK ¢ YriioM B 30°
HepaBeHcTBa B reoMeTpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopemMa o OojblieM yrie MU OoJblIed CTOPOHE TPEYroJIbHUKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe Mecto Touek. bruccekTpuca yriia u cepeIuHHBIN NEPIEHIUKYIISIP
' K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
6.10 OKpyXHOCTh M KpYT, XOpAa U AUAMETP, UX CBOMCTBA. B3anMHOe pacmosioxeHue
' OKPYKHOCTH U npsiMoii. KacaTenbHas U cexymasi K OKpyKHOCTH
6.11 OkpyKHOCTb, BIHMCAaHHas B Yrojia. BrucaHHas u oOIUCaHHAass OKPYXKHOCTU
’ TPEYTOJILHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomeTpus
6.1 UYersipéxyronbuuku. [lapannenorpamm, ero npu3Haku U CBOWCTBA
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6.2 [IpsiMoyTronbHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOWCTBA
6.3 Tpanenusi, paBHOOOKas Tpamenusi, e€ cBoiicTBa M mpuszHaku. [IpsmMoyronbHas
’ Tparenus
6.4 Meton yaBoenuss Mmenuanbl. llenTpansHas cummerpus. Teopema @Paneca u
’ TeopeMa O MPOIMOPLUOHABHBIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyroibHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Togobue TpeyronbHUKOB, KodhdumuenTt mnomodbus. IlpusHaku mogoOus
’ TpeyrojabHUKOB. [IpruMenenue nogo0us npu peleHu NPakTUYeCKuX 3a/1a4
6.7 dopMyIibl )18 TUIOMIAIA TPEYTOJIbHUKA, TapajlieiorpaMma, poMOa 1 Tparenuu
6.8 CpoiicTBa miomiaael reoMmerpudeckux ¢puryp. OTHOIIEHNE TUIOMAACH MOJ00HBIX
' ¢uryp
6.9 Boruncnenue miom@aaed TPEeyroJlbHHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu permenun
' NPAKTUYECKUX 33/1a9
CuHyc, KOCHMHYC, TaHI€HC OCTPOTO Yrjla NpSIMOYTOJbHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. TpUTOHOMETpUYECKHE (DYHKIHH
yrioB B 30°, 45° u 60°
6.12 Brucannble U LIEHTpalbHBIE YIJIbI, YTOJ MEXAY KacaTelbHONW M XOPIOH. YTIIbI
' MEXIY XOpJIaMU U CEKYIIUMU
6.13 BrnucanHble U OMMCAHHBIE YETHIPEX YT OIbHUKU
6.14 Bzaumnoe pacnonoxkenue nByx okpyxkHocted. Kacanue okpysknocrteid. OOriue
' KacaTelbHbIE K ABYM OKPYKHOCTSM
9 KJIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
6 I'eomeTpus
6.1 Cunyc, xkocuHyc, tanreHc yriaoB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
’ TOXeCTBO. POPMYJIBI IPUBEACHHUS
6.2 Pemenune TpeyronbHukoB. Teopema KOCHHYCOB U TeOopeMa CHHYCOB. Pemienue
' MPAKTUYECKHX 3aJ[au C UCIO0Ib30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [Ipeo6pazoBanue momobus. [lomodre cOOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema 0 TpPOU3BENEHUU OTPE3KOB XOpPJA, TEOPEMbl O MPOU3BEIECHHUH OTPE3KOB
’ CEKYILHX, TEOpPEMA O KBaJpaTe KacaTeJIbHOU
BexTop, nnumHa (MOAY/nb) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
6.5 HAIpaBJIEHHbIE BEKTOPHI, KOJTMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB,

orepanuu HajJ BekTopamu. PasinokeHue BekTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
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Koopaunatel BekTopa. CkansipHO€ NPOU3BEACHHE BEKTOPOB, IPHUMEHEHHUE IS

66 HAaxXO0KJICHU JIIUH U YIJIOB
JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPAaBHEHHUS IPSAMOM U OKPYKHOCTU B

6.7 KOOpPAMHATAX, INEPECECUYECHUE OKPYNKHOCTEH M NpsAMBIX. MeETOH KOOpAMHAT U €ro
IIPUMEHEHNE

6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU

6.9 JlnuHa okpyxHoctu. ['pagycHas v paguaHHas Mepa yria, BBIUMCIEHHE JUIMH AYT

' OKPYKHOCTEMH
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
6.11 JIBukeHHsI TJIOCKOCTM W BHYTPEHHUE CcUMMeTpud Quryp (dnemMeHTapHbIe

npeacrasienus). [lapamiensusiii neperoc. [ToBopot
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOYKECTBO, IIOJIMHOKECTBO, ONEPALUU
HaJ MHOKECTBAMU; YMEHUE ONEePUPOBaATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCIIO0JIb30BaTh
rpaduyeckoe MpEeACTaBICHWE MHOXECTB Ui OINUCAHUS PEabHBIX
MPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3319 U3 APYTHX YIEOHBIX MMPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUEC PpacCIiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBAThL IOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETMMOCTh HATYPaJIbHBIX YUCEN, TPU3HAKU JEIUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOb,
CTAaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjiaMy, CpaBHHUBATL W YyHOPAAOYHMBATH 4YMUCIIA, MPEACTABJIATL YMUCIIa Ha
KOOPIMHATHON MPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh NOHATHUSAMHU: CTENEHb C LEIbIM IIOKa3aTelleM,
apudMeTHUeCKUi KBaJApaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo (opmysnam, Mpeodpa3oBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMU,
pa3I0KEHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHne onepHpoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOW TEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pellaTh JIMHEHHbIE U KBaJpaTHbIE ypaBHEHUs, JpPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHON, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHMI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pelIeHUN 3a1ay U3 JIPYruX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO IPSMYIO U KOOPAUHATHYIO INIOCKOCTbH IS
M300paKeHUs! pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHH, HYIA
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GYHKIINHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3paCTaHUS,
yObIBaHMS, HauOoOJIbIIEE W HAWMEHbIEeEe 3HAYCHHUS (YHKIUU; YMEHHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHMOHAILHOCT, JIMHEHHAsI
byHknus, KBaapaTuuHas (QyHKIUS, oOpaTHas NPOMOPIUOHATBHOCTD,
napaboia, runepOoa; yMeHHe CTPOUTh Tpaduku QyHKIUH, UCIIONB30BATh
rpaduKku IS OMpEeNeNeHHusT CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aaad W3 APYruxX YydeOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIIEIOBATEIbLHOCTD, apupMeTryecKas
U TreoMeTpuuYecKass [MPOrpeccud; YMEHHE MCIOJb30BaTh CBOWCTBA
MOCJIEI0BATENbHOCTEH, (POPMYIIBI CyMMBI M OOLIET0 WieHa MPH PEIICHUH
3aja4, B TOM 4YHCJE 3a7ay U3 JAPYIHX YYeOHBIX NPEJIMETOB M PEaTbHOU
YKU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHMCIIE€ HA IPOLIEHTHI, JOIH U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBApOB M CTOMMOCTb HOKYIOK M YCIYT,
HaJIOTM, 3aJa4d U3 O0O0JacTH YHpPaBJIEHUS JIMYHBIMU W CEMEUHBIMU
(¢uHaHCaAMM); YMEHUE COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4M, HCCIECNOBATh IIOJY4EHHOE PEUICHHE U
OLICHUBATh MIPaBAOI0I00HOCTb MOJTYYEHHbIX PE3YJIbTAaTOB

10

11

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, YroJ, MHOTOYIOJbHHK, TpPEYrOJIbHHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHHIA TPEYTOJIbHUKH, MPSIMOYTOJIbHBIA TPEYroJIbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHHUK,
napajieiorpaMM, poMO, IPSMOYTOJIBHUK, KBA/IPaT, TPANCIH; OKPYKHOCTH,
KpYT, KacaTeslbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTypaMH; YMEHHE
pewiath 3a7a4M, B TOM YHUCIIE U3 MOBCETHEBHOM >KM3HHU, Ha HaXOXJICHHE
reOMETPUUECKUX BEIMYUH C NPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢baxToB

YMeHue omnepupoBaTh IOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapaluIeIbHOCTh U MEPIEHAUKYISIPHOCTh IPSIMBIX, YrOJl
MEXy MPSIMBIMH, NIEPIEHANKYIISIP, HAKIIOHHAsS, POEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUsS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
MapaJUIEIbHOCTD U NMEPIIEHINKYIIIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHApE

YMeHue onepupoBaTh MOHATHUSMHU: JUIMHA, PACCTOSHHUE, Yroi (BeTUYHHA
yIila, CHHYC U KOCUHYC yTJla TPEeYrojbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITbI TIEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, JTHHBI OKPYKHOCTH U
MJIOMAu Kpyra, o0beMa MPSMOYTOJIBHOTO TMapajuieNienuIeia; YMEHHE
MPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyibHUKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIaAei
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12

Ymenne  u3zo0pakaTb  IMJockue  GUIypsl W HX  KOMOMHAaNuw,
NPOCTPAaHCTBEHHbIE (QUTYpHl OT PYKH, C TOMOLIBIO YepPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY
OIMCAHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPa Ha
YHCII0, CKaIpHOE MPOU3BEJACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPbl U KOOPJAUHATHI Ul MPEACTABICHUS JaHHBIX U PELICHUS 3a]ad, B
TOM YHUCIIE U3 IPYTUX Y4EOHBIX MPEAMETOB U pealbHON KU3HU

14

15

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIUIIBI, CpeTHee apuPMETHUECKOE, MeIMaHa, HanOOJbIIee U HAUMEHbBIIIee
3HAYCHUs,  pa3Max  YHCIOBOTO  Habopa;,  yMEHHE  H3BJICKATh,
UHTEPIPETHUPOBATh U MPEOOPa30BbIBATE WHPOPMALIUIO, TIPEACTABICHHYIO B
TaOMUIIAX ¥ HA JHarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTECPUCTHKU
peanbHBIX TPOIIECCOB W SIBICHHIA, yYMEHHE pAaclo3HaBaTh H3MCHUYHMBBIC
BEJIMYUHBI B OKPYXKAIOIEM MUPE

YMeHue onepupoBaTh IMOHATUSMHU: CIYYalHBI ONBIT  (CIy4aiHbII
OKCIIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (DJICMEHTApHBIM  HMCXO.)
CIIy4aifHOTO OTbITa, CIy4yalfHOE€ COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HAaXOJUTh  BEPOSATHOCTH  CIAy4allHBIX  COOBITUH B  OMNBITaX  C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, YMEHUE PEIIaTh 3a7adu
METOJIOM OpraHU30BaHHOIO Imiepebopa M C HCIIOJIB30BAHMEM IIPaBHIIA
YMHOXEHUS; YMEHHE OICHUBATh BEPOSTHOCTU pEaTbHBIX COOBITHH U
SIBIICHUH, MMOHWUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHII B OKpYXAalOIIeM MHUPE W B JKU3HH; 3HAKOMCTBO C TOHSTHEM
HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOMBIIHMX YHCENT U €ro
POJIBIO B MACCOBBIX SIBICHUSIX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YyYEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPHUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B INPUPOJAE U
JKU3HHM, PACIO3HABAaTh IIPOSBIICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
OIUCBHIBATh OTIEIbHBIE BBINAIOIIUECS PE3YJIbTAThI, IOJyYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IPUBOAMUTH IPUMEPBl MaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1 Yucna v BBIYKCICHUS
1.1 Hatypanbnble u nesnsle uncina. [Ipu3Haku JeNMMOCTH LEIBIX YUCE
12 OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOIEHTHI, OECKOHEYHBIE MEPHOAUYECKHE
npobu
1.3 PanyonaneHele yncna. Apupmernyeckue onepanuy ¢ paliioHaIbHbIMU YUCIIaAMHU
1.4 JeiicTBuTenpHbIC Yncia. ApuPMETHIECKHE ONIEPaALi C JeHCTBUTEILHBIMU YUCIIAMHU
L5 HpI/I6J'II/I}KéI-iHBIC BBIUNCJICHHUS, ITPaBUJIa OKPYIJICHUS, IIPUKHUJIKA U OLICHKA pe3yJIbTaTa
BBIUNCIICHUN
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
’9 Crenens ¢ nensiM nokasareneM. CTeleHb ¢ pallMOHAIBHBIM MOKazaTeseM. CBoicTBa
' CTeTeHn
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmernuecknii KOpeHb HaTypaibHO# creneHu. [leiictBus ¢ apudmernaeckumu
' KOPHSIMU HaTypaJbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n npoOHO-palioHaibHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
39 Hensle u napoOHO-panMoHanmbHble HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UucnoBsle nOCae10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
4.2 Apudmernueckas v reomeTpuyeckas nporpeccuu. @opmMyiia CI0KHBIX IPOIIEHTOB
5 DyHKIMH
@yHK1M, crocoOb! 3aganus GyHkuuu. I'papuk ¢pyHkmuu. O6nacTe onpeneaeHus u
51 MHOKeCTBO 3HaueHui QyHkunu. Hynu dynkunu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [IpomMeXyTKM MOHOTOHHOCTH (YHKUIMU. MaKCUMyMbl U MHUHMMYMBI (YHKIUU.
Haubosnbiiee u HanMeHblee 3HaYeHUE (PYHKIIMU Ha TPOMEXYTKE
6 KoopanHatsl Ha IpsIMON U MIJIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbl KOOPIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBa
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7.2 TpeyrosabHuUK
7.3 MHOroyrojibHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyecKux BEITUYUH
7.6 BekTopsl Ha II0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka. ['eometpus: 7 - 9-e kiacchl: 0a30BbIi ypOBEHb: YUeOHUK; 14-¢
uznanue, nepepadoranHoe Aranacst JI.C., byryzos B.®., Kagomues C.b. u

np. AxunonepHoe oomecTBo «M3narenbctBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

Marematuka. 'eomerpusi: 7—9-e kimaccol: 0a30BbIi YPOBEHB: METOAUYCCKOE
nocodue K npeaMeTHON TuHNM yueOHukoB no reomerpun JI. C. Atanacsna, B.
®. byrysona, C. b., Kagomuiesa u np./ — 2-e uzj., crep. — Mocksa:
[Ipocsewmenue, 2023.

[Toypounblie pazpaboTKu 10 reoMeTpuu. 7 kiacc: nocodue st yuuresns / H.O.
l'aBpuiioBa. — 4-e u3n. — Mocksa: BAKO, 2020. — 368 c.

[Toypounblie pa3zpaboTKu 10 reoMeTpuu. 8 kiacc: nocoodue st yuuresns / H.O.
I'aBpunona. — 4-e uzn. — Mocksa: BAKO, 2020. — 368 c.

[Toypounsie pa3zpaboTku 1Mo reoMeTpuu. 9 kinacc: nmocodue st yuutesns / H.D.

I'aBpunona. — 4-e uzn. — Mocksa: BAKO, 2020. — 368 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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