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IMNOACHUTEJIBHASA 3AIINCKA

'eomeTpuss kKak OAMH W3 OCHOBHBIX pa3/eliOB IIKOJBHOH MaTeMaTHKH,
UMEIOIIMNA CBOEH 1ENbI0 00ECTeUnTh M3YyYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIGHWH W B3aUMHOE PpACIIOJIOKCHHE, OMUPAETCSs Ha  JIOTHYECKYIO,
J0Ka3aTeNbHYI0 JIMHUIO. [[€HHOCTh M3yueHUss TeOMETPHH Ha YpPOBHE OCHOBHOTO
oOurero o0pa3oBaHUsl 3aKIIOYAETCA B TOM, YTO OOy4YaIOIIUNUCS YUUTCS TPOBOAUTD
J0Ka3aTeNbHbIE PACCY)KIIEHUS, CTPOUTH JJIOTUYECKUE YMO3AKITIOUCHHUS, TOKA3bIBATh
WUCTUHHBIC YTBEPKJCHHS M CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIWTH
pacCyXJeHUs «OT TPOTHBHOTO», OTIMYAaTh CBOMCTBA OT TPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxkaeHUsA. Ocoboe 3HaueHue J10Ka3aTesibHas
JWHUSI UMEET 7S YIITyONEHHOTO U3yYeHHS] MAaTEMaTHKH.

Lenpro M3yueHUs] TEOMETPUU SIBISIETCS MCIIONB30BaHUE €€ KaK MHCTPYMEHTa
IIPY PEIICHUH KaK MaTeMAaTHYECKUX, TaK M MPAKTHYCCKUX 3a/1a4, BCTPECUAIOIINXCS
B peanbHOM &u3HH. OOydaromMiics JOJDKEH HAy4YUThCA  ONPEIEINISTh
T€OMETPUYECKYIO0 (DHUTYpy, OINMHUCHIBATH CJIOBAMH UYEPTEK WIM PUCYHOK, HAWTH
IUIOIIAJ b  3E€MENBHOIO0  y4YacTKa, pAacCUUTHIBATh  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephl Trapaxka AJis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBHIYHCIUTEIbHAS JIMHUS B U3yYEHUU TEOMETPHUHU.
[Ipu pemieHuu 3ajad MPAKTHUECKOTO XapakTepa OOYJarolIMiCS YYUTCS CTPOUTH
MaTEMaTHYECKUE MOJEIH  PEATbHBIX KU3HCHHBIX CHUTYallMid, TPOBOJUTH
BBIYHCIICHUS U OIICHUBAThH aJIEKBATHOCTH MOJIYYEHHOTO PE3yJbTara.

Oco0eHHOCTh yueOHOTO Kypca yriayOoa€HHOTO U3YUYCHHSI TEOMETPUHA COCTOUT
B TOM, YTO OOyYaOIIHECs HE MPOCTO 3HAKOMSATCS C ONPENCIEHHBIMHI MOHITHSIMH, &
YBEPEHHO OBIa/IeBal0T UMHU. CyIIeCTBYIONINE TEMbI MPOTrpaMMbl 0a30BOTO Kypca
T€OMETPUH U3YJaroTCs Ha OoJiee TIyOOKOM YPOBHE, a 00yJaromuecs mpuoOpeTaroT
YMEHHS, TMOMOTAIONIMe WM YBEPEHHO IMPUMEHATh CBOM 3HAHHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TPeIMETaX, Mpexe Bcero Gpusnke u nHGOpMaTUKeE,
a TakXKe TMOJIb30BAThCA TMOJYYEHHBIMH 3HAHUAMH TPU PEHICHUU MPAKTUYECKUX
3ajad.

CornacHo yueOHOMY TMaHy B 7-9 Kiaccax wu3y4yaercsi yriayOJEHHBIN
y4eOHBIN Kypc «I'eoMeTpus», KOTOPBIM BKIIIOUYAST CISIYIOIHME OCHOBHBIC Pa3eiibl
comepxkanusi: «Hauama  reomerpum», «TpeyronpHukm», «OKpYKHOCTBHY,
«YetpipéxyronpHukmny, «[logobuey, «meMeHTsl TpuroHoMeTpun», «ILmomanny, a
Takke «Metosl koopauHaT», «BexTopby, «IIpeoOpazoBanus MIOCKOCTH.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» orBogutcs 306 udacos: B 7
kiacce — 102 gaca (3 gaca B Heenmo), B 8 kiacce — 102 gaca (3 gaca B Hejieln0), B
9 ximacce — 102 gaca (3 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Hauvaja reomerpun

Hctopuss BO3HUKHOBEHWS M pa3BUTUA reoMeTpuu. HavanpHble NOHATHA
reoMeTpud. Touka, mpsmas, OTpe3ok, jdyd. llonstue o0 akcumome, Teopeme,
JIOKa3aTeNbCTBE, ONPEACIICHUN.

B3anmHoe pacrnonokeHue Toyek Ha npsMou. M3mepeHue UIMHBI OTpeE3Ka,
PacCTOSHUE MEXIY TOUYKAMM.

[Tonynnockocte u  yroi. Bupael yrimos. HM3MepeHue BEIWYMH YTJIOB.
Beprukanbubie u cMexHbIe yriibl. [lapaiienbable U NEPIECHIUKYIISIPHBIE TTPSMBIE.
PaccrostHue ot Touku 10 ipsiMoi. bruccektpuca yrina.

Jlomanas. Buael nomanbix. Jlnuna momanol. MHoroyroneHuku. Ilepumerp
MHOTOYroJbHUKA. [IOHATHE O BBITYKIJIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpeAcCTaBICHUS O paBeHCTBE (GUTYp, HUX PaCIOJIOKEHUH,
CUMMETPHUH.

[Ipocreimme nocrpoenus. UHCTpyMEHTHI 11 U3MEPEHUN U ITIOCTPOCHUU.

TpeyroJbHuKu

Buasl TpeyrosbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYIOJIBHBIE, TYIOYT'OJIbHBIE,
paBHOOEIpEHHBIE, PpPAaBHOCTOpOHHWE. Meauana, OHCCeKTprca UM BBICOTA
TPEYTOJIbHUKA.

PaBencTtBo TpeyronpHukoB. llepBblii MW BTOpOW IIPU3HAKM PaBEHCTBA
TPEYroJbHUKOB. PaBHOOeNpeHHBIE TPEYTrOJbHUKM M HX CBoMcTBa. [lpu3Hak
PaBHOOEIPEHHOTO TPEYroJdbHUKA. TpeTuil Mpu3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHoLIEHUsI MEXIY CTOPOHAMHU W yIJIaMH TpeyrojibHuka. HepaBeHCTBO
TpeyrojibHuKa. HepaBeHCTBO O NIMHE JIOMAHOM.

Cummetpuunbie  ¢Gurypsl. (OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHH.
[Ipumepsl CUMMETPUN B OKPYKAFOLIEM MUPE.

IHapanenbHbie npsaMbie. CyMMa yriioB MHOTOYIr0J1bHUKA

[TapannenbHOCTh MPSAMBIX, ICTOPUYECKUE CBENCHUS O mocrynate EBknnaa u
o ponu JlobGaueBCKOro B OTKPBHITUM HEEBKIUIOBOM reoMmerpuu. CBOICTBA H
NPU3HAKK NapajuleNbHbIX NpsMbIX. CyMMa yIjIoB TpeyrojbHUKa. BHEmHUE yribl
TpeyronbHuka. CymMmMa BHYTPEHHUX YIJIOB MHOTOYTIOJbHMKAa M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyroJsibHbI€e TPEYTr0JIbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJBHBIX TPEYrOJbHUKOB. [leprnieHauKkymnsp u
HakJIOHHasi. CBOMCTBO MeIHMAaHbl MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOM K
runotenyse. [IpsMoyrosbHbIN TPEYTOJIBHUK € yTiIoM B 30°.



OKpY:KHOCTH

[ToHATHS OKPYKHOCTU U Kpyra. DJIE€MEHTbl OKPYKHOCTHM M Kpyra: LIEHTD,
paguayc, 1uamMeTp, XopAa, UX CBOMCTBA. B3auMHOE pacrionoKeHue OKpPYKHOCTU U
npsiMoi. KacarenbHast M cekymas K OKpYKHOCTU. OKpy>KHOCTb, BIIMCaHHas B
yrodt. IIpocreime nocTpoeHus ¢ MOMOIIBIO HUPKYJISA U JIMHEHKH.

I'eomeTpuyeckune mecra ToO4eK

[ToHATHE O reOMETpUYECKOM MecTe ToueK. [IpuMepbl reOMETPHUUECKUX MECT
TOYEK Ha MIOCKOCTH. bUCcCEeKTpuca yriia i CEpeIMHHBIN NEPIIEHIUKYJIISIP K OTPE3KY
KaK TeoMeTpHuecKkne mecta ToueK. OnrcaHHas OKPYKHOCTb TPEYrOJbHUKA, €€
HEHTp. MeToa reoMeTpUYECKUX MECT TOUEK ITPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

IHocTpoeHus ¢ MOMOIIBIO HUPKYJISA M JUHEHKH

Ucropuueckue cBenenus. OO0OCHOBaHUS MPOCTEUIINX TMOCTPOCHUM, ATAIlbI
3a7]a4M Ha MOCTPOCHUS, PEIICHUE 3a7a4 Ha MTOCTPOECHHUE IIUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeThIpEéXyroJbHUKHU

[lapamnenorpamm, ero mnpu3HakKd U cBoiicTBa. [IpsMoyronbHUK, pomoO,
KBaJpaT, UX MpPHU3HAKU W cBoiicTBa. Tpamenus. PaBHoOenpenHas Tparenus, e€
cBolcTBa U npu3Haku. [IpsmoyroneHas Tpaneuus. CpeaHsisi JMHUS TPANCLUu.

CpenHsas nuHUA TpeyrojbHUKa. MeToll yABOEHUS MeAHaHbl TPEYroJIbHUKA.
Teopema o nepeceueHUU MeIMaH TPEYrOIbHUKA.

Teopema @aneca, Teopema O MPOINOPLUMUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa U1 IpOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

eHTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHoxoOue

[Tonobue TpeyroapHUKOB, KoddduimeHT mnomoous. IlpuszHaku mnomo0us
TPEYrojdbHUKOB. IIprMeHeHHe 1om00MsI TpPU PEIICHUH TEeOMETPUUYECKUX U
PaKTUYECKUX 3a]1ay.

ITnomaanp

[Tonatue o miomaau. CBoicTBa IUIOMIAACH TEOMETPUUECKUX (UTYD.
[Ipocreiimue GpopMyIbl s MIIOMIAANA TPEYTOJIbHUKA, TapaJlieiorpaMma, poMoa u
tpanenuu. [nomanu nogo6HeIX duryp. OTHOIIEHHE MIIOMIAIeH TPEYTOJbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
IIPaKTUYECKUX 3a]1a4.

JJIeMEeHTbl TPUTOHOMETPUM

CuHyC, KOCHHYC, TaHT€HC M KOTAaHI€HC OCTPOro yrjla IPsIMOYTOJIBHOIO
TpeyrojipHuka. TpuroHomerpuueckue QyHkuuu yrioB B 30° 45° u 60°,
[IponopuroHAIBHBIE OTPE3KU B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.



Yribl 1 4eTBIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTBIO

BrnincanHble M LEHTpaJbHBIE YIJIBI, YTOJl MEXIY KacaTelIbHOM M XOPJOU.
Yrael MeXAy XOpJAamMu M CEKyIIMMHU. BIUCaHHbIE M ONKWCAaHHBIE OKPYXHOCTH
TPEYroJibHUKA W 4YeThIPEXYroibHUKH. CBONHCTBA Y TMPU3HAKH BIHCAHHOIO
YeThIPEXYTrOJbHUKA. B3auMHOE pacnonoxkeHue JByX OKpyxkHocren. Kacanue
okpyxHocTei. OO0IIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pelienue TpeyroJibHUKOB

Cunyc, KocuHyC, TaHreHic yraoB ot 0° mo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJECTBO. @opMynbl  TIPUBEACHUS. Pemenne
TPEYyTrOJbHUKOB. TeopemMa KOCMHYCOB M TeOpema CHUHYCOB. PemeHue
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Pemenne 3amau reoMeTpU4ECKON ONTUKH.

Tpuronomerpuueckue dopmynbl  ans IJIOIIAAN  TPEYroJibHUKA,
napajenorpamma, pomb6a, Tpamneruu. dopmyna ['epona. Popmyrna rmIiomaIu
BBIITYKJIOTO YETHIPEXYTOJIbHHKA.

IlonoOue TpeyrojibHUKOB

Xopnel u  TOAOOHBIE TPEYroJbHUKKM B  OKpYXHOCTH. Teopema o
IIPOM3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopemMa O KBaJpaTe KacarelbHOW. [I[puMeHeHue mpu pelmeHnr reoMeTPUYECKUX
3anad. Teopembl UeBbl 1 MeHenas. [lonsatue o roMoTeTHu.

Metoa KoOpaAMHAT

VYpaBHeHUe NMpAMON HA TUIOCKOCTH. YTJIOBOW KOI(PGHUIMEHT U CBOOOHBIH
YJIEH, UX TEOMETpUYECKUU cMbIch. llapamienbHOCTP M NEPHEHIUKYISIPHOCTh
PSIMBIX (Yepe3 yriioBoi K03 GUITUEHT).

YpaBHeHHEe OKpyXHOCTH. HaxoxxaeHwe mnepeceyeHur OKpPYKHOCTEU W
OpsIMBIX B KoopauHarax. @opMysa pacCTOSIHUS OT TOYKH 10 npsmoi. [lmomans
napajjiesiorpaMma B KOOpAMHATaX, IMOHATHE OO0 OPUEHTHUPOBAHHOM IJIOIIA[IH.
[IpumeHnenne MeToa KOOPAUHAT B MTPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3aJa4dax.

BekTopsl

Bektopsl Ha mockoctu. ClIOK€HHWE W BBIUMTAHHUE BEKTOPOB — IMpaBuUia
TPEYTOJIbHUKA U MapajuieyiorpaMma. Y MHOXKEHUE BEKTOpa Ha unciio. KoopauHaTel
BekTOpa. CIOXKEHHE M BHIYMTAHHE BEKTOPOB, YMHOXEHHE BEKTOpPAa HA YHUCIO B
koopauHatax. [[pumeneHne BeKTOpoB B pu3KKe, EHTP Macc.

[lonsiTue o Gasuce (Ha TMIOCKOCTH). PazyioxeHuss BEKTOpPOB MO Oaswucy.
CxansgpHoe TPOU3BEICHUE BEKTOPOB, T€OMETPUUYECKUN CMBICT W BBIPAKEHHE B
JEKApTOBBIX KoopauHaTax. JMCTpUOYTUBHOCTh CKAJISIPHOTO MPOU3BEACHUS.



CkaisipHOE  TpOM3BEACHME W IpoelupoBaHue. [IpuMeHEeHuEe CKaIApHOTO
IIPOM3BENCHUS BEKTOPOB JUId HAXOXIEHMS JUIMH W yIoB. Pemenue
F€OMETPUYECKUX 3a/1a4 C IOMOLIBIO CKAIIIPHOIO IIPOU3BEACHUS.

JUIMHA OKPYKHOCTH M IUIOIAJAb KPYyra

[IpaBunbHblE MHOrOYrojJpHUKM. [InmmHa oOkpyxHOCTH. I'pamycHas wu
paguaHHas Mepa yIla, BBIYMCIEHHE [UIMH AyI OKpy>KHocTeu. Ilnmomans kpyra,
ceKTopa, cermeHTa. Mlctopuueckue cBeieHns: 00 U3MEPEHUH JUTMHBI OKPY>KHOCTH U
IUIOIIAIU Kpyra.

JIBMKeHMsI TIIOCKOCTH

LenTtpanbHas cummerpus. LlenTpanbHo-cumMmeTpuuHble (urypsl. [loBopor.
OceBasg cummerpusa. Purypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapajutenbHBIM ITEPEHOC.

[lonsitue nBrxeHuss U ero cpoiicTBa. PaBenctBo Quryp. IIpossienus
CUMMETPUM B IpPUPOJE, JKUBOIMCH, CKYJIBIType, apxurekrype. Kommosunuun
IBUKEHUH (mpocTeiiue npuMepsl). [I[pumeHeHne B reoMeTpu4ecKux 3a1adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPUS» HA YIJYBJEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOrpPaMMbl IO MaTeMaTHKE
XapaKTepU3yITCS B YACTH:

1) maTpMoTYECKOr0 BOCIMTAHUS:

IPOSIBIEHWEM MHTEpeca K TMPONUIOMY M  HACTOSALIEMY POCCUHCKOU
MaT€MAaTHKH, 1EHHOCTHbIM  OTHOIIEHUEM K  JIOCTHKEHUSM  POCCUMCKUX
MAaTeMaTUKOB M POCCHUMCKOW MATEMATUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THUX
JOCTKEHUN B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

TOTOBHOCTBIO K BBITTOTHEHUIO 00SI3aHHOCTEH TpakJIaHWHA U PEATM3AIUU €TO
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKUX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYP TpakJIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUM HAyKH, OCO3HAHUEM Ba>XHOCTH
MOPAJIbHO-3TUYECKUX MPHUHIUIIOB B IEITEIIbHOCTU YUYEHOTO;

3) TpyA0BOr0 BOCIIMTAHUS:

YCTAaHOBKOM Ha aKTUBHOE YYAaCTHE B pEIICHUU NPAKTUYECKUX 3ajad
MaTEMAaTH4YE€CKOM HAIpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTHU MATEMAaTUYECKOTO
oOpa3oBaHUsg Ha TMPOTSHKEHUHM BCEH >KM3HU I yCHEIHOW NpodeccruoHanbHON
NESTENBbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHIAUBUYATbHON TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSITHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTH4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOT0 MO3HAHMS:

OpUEHTaIMel B JCATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
npeACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YeJIOBEKa, MPUPOILI U
oO1ecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cdepbl 4eloBeuUeCKOi
NEeSATeIbHOCTU, ATAloB €€ pa3BUTHUSI M 3HAUYUMOCTU ISl Pa3BUTHUS LIMBUJIU3AIUH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTUKW M MaTeMaTH4YECKOW KyJIbTYpOil Kak CpeJICTBOM
MO3HAHUS MUpPA, OBJIaJCHUEM HaBbIKAMU UCCJIE0BATEILCKON JEATEIbHOCTH;



6) ¢pusmueckoro BocnuTtaHus, GOPMUPOBAHMSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TFOTOBHOCTBIO NPHMEHATh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  o0paza KU3HU  (30pOBOE  THTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHM U OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pediekcuu, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY M TaKOTr0 K€ IIpaBa Ipyroro 4eJlioBeKa;

7) 3K0JI0TrM4eCKOr0 BOCIIMTAHUS:

OpUEHTallMEe Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUU JJIs pelleHus 3ajad
B 00JIaCTU COXPaHHOCTH OKpYXaroUlell cpeapl, IMJIaHUPOBAaHUS IIOCTYIIKOB U
OLIEHKM WX BO3MOXHBIX IOCJIEICTBUN JJs1 OKPY)KAIOLIEH Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) ajanTanuM K M3MEHSIIONIUMCH YCJOBUSM COHMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESITeIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEO0OXOIMMOCTHIO B (DOPMHUPOBAHUU HOBBIX 3HAHUM, (GOPMYIHPOBATH UJEH,
HNOHSTHS, TUIOTE3bl 00 00BEKTaX W SIBJICHUAX, B TOM YHUCJE PaHee HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH, MJIaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CUTYallMIO, BOCHPHUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H
NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTrare oCBOCHHS MpOTpaMMBbI MO0 MaTeMaTHKE HA YPOBHE OCHOBHOTO
o01ero oo6pazoBanus y o0ydaromierocss Oyayt chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHUecs OBIIAJICHHEM YHHUBEPCATbHBIMHU
N03HABATCIbLHBIMU  JCHCTBUSMH,  YHUBEPCAIbHBIMA  KOMMYHHUKATHBHBIMHU
JCHCTBUSMHU U YHUBEPCATBHBIMH PETYISATUBHBIMU JCHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3oBble Jornueckue aeicTBusa:

BBIABJISAITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH



oTpeJIeIeHs] TIOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kilaccu(UKaIumy,
OCHOBaHMSI /7151 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU MTPOBOJIUMOTO aHAIN3a;

BOCIIPUHUMATh,  (OPMYJIUPOBaTh W  MPEeOOpPa3OBBIBATH  CYXKJICHUSA:
YTBEPIUTEIbHBIE U OTPUIIATENIbHBIC, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHEIE;

BBISIBIISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOJIEHUAX W YTBEPKACHUSIX, MpEJiaraTh KpPUTEPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUNI;

JieNiaTh BBIBOJIBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUEHU, YMO3aKIIOUECHU 110 aHAJIOTHH;

pa3OupaTh JI0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKIACHUM (MpsMble U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO JOKa3aTelbCTBA MaTeMaTHYECKUX
(dbakToOB, BBICTpaMBaTh apryMEHTAIUI0, MPUBOIAUTL MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHSITh METOJ MaTeMaTHYeCKOM WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BbIOMpATh crnoco® penieHuss ydeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BapUAaHTOB  peIleHMs, BbIOMpaTh Haubolee MOAXOMAUUUA ¢ Y4E€TOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KakK MCCIIEIOBATENbCKUM MHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOUIME  MPOTHBOpPEUYHE,  MpOoOIEMY,
CaMOCTOATEJIbHO YCTaHABIMBATh HMCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMeHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MATeMAaTHYECKOro OObBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXITY COOOI;

CaMOCTOSITENILHO (HOPMYNIHPOBATHL OOOOIIEHUSI M BBIBOABI MO pE3yibTaTaM
OpOBEACHHOTO  HAONIONCHUWS, HCCIENOBAaHUS, OKCIIEPUMEHTa,  OICHUBATh
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U O00OIICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TAaKKE BbIABUIATh
IPEAINOJIOKEHNS O €r0 PA3BUTUN B HOBBIX YCIOBHSIX.

Pa6Gora c nnopmanmeii:

BBISIBIISITh  HEJOCTATOYHOCTh ¥ M30BITOYHOCTh HWH(POPMAIUH, JTAHHBIX,
HEOOXOUMBIX JIJIsl PEUICHUS 3a]1a4U;

BBIOWpATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAIIIIO PA3ITUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpeAcTaBieHUS WHGOpPMAIMU W WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMamMu, HHOU rpaduKkoi U MX KOMOUHAIIMSIMU;

OIICHUBATh HAJAEKHOCTh MHPOPMALIUU 1O KPUTEPHSAM, MPEITI0KCHHBIM WITN
c(hOpMYITUPOBAHHBIM CAMOCTOSITENILHO.



KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

BOCIIPUHUMATH U (POPMYIUPOBATEH CYKJICHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HEeJISIMU  OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PECHHS B
YCTHBIX M MUCHbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS MO XOAY PEUICHUs 3a]ayH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTAT;

B XOJIe OOCYXKJIEHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYX IaeMOU TEMBlI,
npoOyieMbl, penraeMoil 3ajaud, BBICKA3bIBATh UJECH, HaIIEJIEHHbIE Ha TIOHMCK
pEIIeHUs, COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXXICHUSMU JPYTUX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pPa3iMuMe U CXOJICTBO TMO3UIMH, B KOPPEKTHOU (opme
bopMyIHpOBaTH pa3HOIIIACHs, CBOU BO3PAKEHUS;

MPEACTaBIATh Pe3yabTaThl PEIICHUs 3aJa4uM, YKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOEKTA, CaMOCTOSITEILHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4E€TOM 3aja4
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHUH;

NOHUMAaTh U WCIOJb30BaTh MPEUMYILECTBA KOMAHAHON M MHAUBUAYaIbHOM
paboThl TpU pEHICHUH Yy4eOHBIX MaTeMaTUYeCKUX 3ajad, MNPUHUMATh 1elb
COBMECTHOU JIEATEIbHOCTH, IJIAHUPOBATh OPraHU3allMi0 COBMECTHOW pPabOoTHI,
pacnpenensTh BUAbl pabOT, JOTOBApUBATHCS, OOCYXKJaTh MPOILECC U PEe3ybTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNIoBbIX (opmax paboThl (0OCyXaAeHUs, 0OOMEH MHEHHI,
«MO3TOBBIE€ IITYPMBI» U HHBIE); BBINOJHATHL CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOM JICUCTBUS C JPYTMMHM 4YJI€HAMU KOMaHbl, OIICHUBATh
KauecTBO pe3yjbTaTa W KaueCcTBO CBOET0 BKJIaJa B OOLIMNA pe3yiabTaT IIo
KpUTepusM, ChOpMyIUPOBAHHBIM YUYACTHUKAMU B3aUMOICHUCTBUS.

PeryasiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE 1eiicTBUSA
Camoopranuszanus:

BBISIBIISIT MPOOJIEMBI IS PEIICHUS B KU3HEHHBIX U YYEOHBIX CUTYyaIHsX,
OPUEHTUPOBATHCS B PA3TUYHBIX NOAXOAAX MPUHATHUS PEIICHUN (MHIMBUAYaIbHOE,
IPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJATh IUIaH, AJNTOPUTM pEIICHUs 3ajadd (WIH €ro
4acTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM HMEIOIIUXCS PECYpCoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI
penieHuit ¢ yuéToM HOBOM HHGPOPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI HHTEJJICKT:

BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yibTaTa
pelIeHUs] MaTeMaTUYEeCKOM 3a7a4n, CAMOMOTHBAIIUU U PEIICKCUY;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUIEHUU 3aJa4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJEHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE pPE3yJibTaTa JEATEILHOCTH TOCTABJICHHOW LU U
YCIIOBUSM, OOBSCHATh MPUYUHBI JTOCTHKEHUS U HEIOCTHXKCHUS 11€7TH, HaXOIUTh
omrOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OTIBITY;

BBIPAKATh OMOLMU TPU H3YUYEHUH MaTEMaTUYECKUX OOBEKTOB U (DaKTOB,
JlaBaTh HYMOIIMOHAJIBLHYIO OIICHKY pelleHUs 3aa4u.

IHNPEAMETHBIE PE3YJIBTATBI

K xon1ity oOyuenus B 7 kiaacce 00y4arolmUiics MOIYYUT CIAEAYIONIME NPEIMETHbBIC
pPE3yIbTATHI:

Pacrno3HaBaTh UW3y4eHHbIE TE€OMETPUYECKHE (UTYpBI, OIpeaeisTh HX
B3aMIMHOE PACIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHUE (UTYPHI, BBITIOIHSTH
YEpPTEXKU M0 YCIOBHUIO 3ahaud. V3mepsATh JIMHEWHBIE W YIJIOBBIE BEJIUYHHBI.
Pematp 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenatb NPUKUAKY U OLIEHKY JIMHEWHBIX U YIVIOBBIX BEJIIMYHMH IPEIMETOB B
peanbHOM KU3HM, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmuarh pasmepsl 3THX
00BEKTOB MO MOPSJIKY BETUYHHBI.

CtpouTh 4epTe U K FTEOMETPUUYECKUM 3a/1auaM.

[lIonp30oBaTbCsd NpU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIHHUKOB MIPHU PEILICHUH 3a/1a4.

[IpoBOUTE TOTHUYECKUE PACCYKICHUS C MCIOJIB30BAHUEM I€OMETPUYECKUX
TEOPEM.

[Tonp30BaTbCAd NpHU3HAKAMU PABEHCTBA NPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIMaHbl, MPOBEAEHHOM K  TUIOTEHY3€  MPSAMOYIOJBHOTO
TPEyTroJIbHUKA, B PELICHUU T€OMETPUUECKUX 3a]1a4.

Onpenensite NapawieIbHOCTh NPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTe napajuieIbHOCTh MPSMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOAHUI OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemiate 3a1aum Ha kiaeT4aroi Oymare.

[IpoBOIUTH BBIUKCIEHUS M HAXOJAWUTh YHUCIOBbIE U OYKBEHHBIE 3HAUYCHMUS
JIJOB B TIEOMETPUYECKMX 3aJadyaX C MCIHOJIb30BAHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpHU
NIEPECEUEHNH JBYX IapajuIeNIbHBIX NpPSMBIX ceKylleil. Pemare npakthueckue
3a/1a4M Ha HAXOXKJECHUE YTJIOB.

Bnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEKTPUCY yIJla U CEpEIUHHBIN NEPIEHIUKYJISP K OTPE3KY KaK F€OMETPUUYECKHE
MmecTa Touek. [lonb3oBaThcs moHATHEM reoMeTpudeckoro Mecta Touek (I'MT) npu
JIOKa3aTENbCTBE TEOMETPUYECKUX YTBEPKICHUM U IIPHU PEIICHUH 3a1a4.



DopMyJIUPOBATh OIPEACIECHUSI OKPYXHOCTH M Kpyra, XOpAbl U JAUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMH. ¥ METh JOKA3bIBATh U IPUMEHSThH
STHU CBOWCTBA IIPHU PEUICHUU 3a]1a4.

Brnagersr MOHATHEM OMMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaxoJuTh €€ neHTp. Jloka3pIBaTh U UCIOJIB30BaTh (haKThl O TOM, YTO OMCCEKTPUCHI
VIJIOB TPEYTOJIbHUKA IEPECEKAOTCS B OJHOW TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPHEHINKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA NTEPECEKAOTCS B OJTHOM TOUKE.

Brnaners nmoHsiTMEM KacaTeabHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEPHEHINKYIAPHOCTA KacaTeJIbHOW U pajanyca, NPOBEAEHHOTO K TOUKE KACAHMS.
JloKka3bpIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX W3
OIHOW TOYKH, U TPUMEHSATH 3TO B PEIICHUU T€OMETPUUECKUX 3a]ay.

Jloka3plBaTh W MNPUMEHATH MPOCTEUIINE TE€OMETPUUYECKUE HEPABEHCTBA,
IMIOHUMATh UX MPAKTUUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE IMIOCTPOEHUS C MMOMOIIBIO IUPKYJISA U
JIMHECHKU.

K kon1y o0y4yenus B 8 kjacce 00yJaromuiics MOJIyYUT CIETYIOIINE TPEIMETHBIC
pe3yJIbTaTHI:

Pacnio3HaBaTh OCHOBHBIC BHIBI YETHIPEXYTOIBHUKOB, WX JJIEMEHTHI,
MOJIB30BAThCSI MX CBOWMCTBAMHU TIPH PEIICHUU T€OMETPUYECKUX 3amad. Paznmuath
NPU3HAKW U CBOMCTBA MapajjieiorpaMma, pomoa U mpsiMOYTOJIbHHUKA, TOKA3bIBATh
WX U YBEPEHHO MPUMEHSTH MPU PEIICHUN TEOMETPUUICCKUX 3a/1aY.

Hcnonp30BaTh CBOMCTBA TOYKH MEPECEUEHUST MEIMAH TPEYroJbHUKA (IIEHTpa
Macc) B peUICHUH 3ajay.

Brnanets monsiTueM cpemHed JTUHUU TPEYTrOJIbHUKA W Tpameluu, TPUMEHSITh
UX CBOWCTBAa TMpU PEIICHUH TEOMETPUYECKUX 3aaad. Mcmonp3oBaTth TeopeMy
dajneca 1 TeOpeMy O MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHITh UX JJI PEIICHUS
MPAKTUYECKUX 3a7a4.

Pacno3HaBaTh 1€HTpabHO-CUMMETPUYHBIE (QUTYpHl W HCIOIB30BaTh HX
CBOWCTBA IIPH PEIICHUHN 3a]1a4.

Brnanerp moHsATHAMH TIO00MSI TPEYroJbHUKOB, Kod(dduumeHTa momaodus,
COOTBETCTBEHHBIX DJIEMEHTOB MOJ00HBIX TPEYroJIbHUKOB. MIMeTh nipeicTaBienue o
npeoOpa3zoBaHuU MOA00MS W 0 MoM0OHBIX (urypax. [lomp30BaThCcsi MpU3HAKAMU
noI00MsI TPEYroJIbHUKOB NMPU PEIIEHUH TeoMeTpuuecKkux 3anaad. JlokasbiBaTh U
NPUMEHSTh OTHOIIIEHUS MPOMOPIMOHATIBLHOCTH B MPSAMOYTOIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mo00KME B IPAKTUUYECKUX 3aa4ax.

BoiBoguTh W UCHONB30BaTh MnpocTeilimue GopMynbl Ui TUIOMIAIH
TpeyrojbHUKA, MapajiesiorpaMma, pomoa u Tpanenuu. Beraucuars (pa3iauyHbIMU
cnoco0aMu) IUJIOMIAJh TPEYroJbHUKAa M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(MOJIB3ysICh, T/I€ HEOOXOJMMO, KaJbKYJISTOPOM). 3HATh OTHOIIEHUE ILIONIAJCH



noI00HBIX (DUTYp W TPUMEHSTh MPHU pelIeHUM 3anad. [[puMeHsTh MmonmydeHHBIC
YMEHHS B IPAKTUYECKUX 3a]1a4ax.

[Tonb3oBaThess Teopemoii [ludaropa myisa pemieHuss TEOMETPUUYECKHX U
npakTuueckux 3agad. CTpoUTh MaTEMaTUYECKYI0 MOJENIb B MPAKTHUYECKUX
3a71a4ax, CaMOCTOATENBHO JEJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIMHBI.

Bianerp mOHATHEM BOMCAHHOTO W LEHTPAIBHOTO YIja, yria MeEXIy
KacaTeJIbHOM M XOPAOW, OMMCAHHOW M BIUCAHHOM OKPYKHOCTHU TPEYTOJbHHUKA U
YETBIPEXYTOJIbHUKA, TPUMEHATh UX CBOMCTBA MPU PELICHUHU 3aay.

[IpuMeHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMaTHYECKHE
MOJEIIH AJIA 33/1a4 pealbHOW )KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C TpUMEHEHUEM TMOA00MS W TPUTOHOMETPHUM (MOJB3YSACh, TIe HEO0OXOIUMO,
KAJIBKYJISITOPOM).

K koHiy 00y4yeHus B 9 kiacce 00ydaroImuiics NOJYyYUT CIEAYIOLIUE TIPEAMETHbBIE
pEe3yIbTaTHhI:

3HaTh TPUTOHOMETPUYECKUE (PYHKLIHUU OCTPBIX YIJIOB, YMETh HAXOJUTh C MX
NOMOIIBIO PAa3JIMYHBIE 3JIEMEHTHl MPSIMOYTOJIBHOIO TPEYTOJbHUKA («pELICHUE
IPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOILBIO KaJbKYJISATOPA) AJIUHBI
Y YIJIBI JJT HETaONMYHBIX 3HAUECHUIA.

[Tonb30Batbes popmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUISl HAXOXKJEHUS COOTHOIIEHUH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYHHAMH.

Jloka3pIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, IPUMEHSTh HUX JUIS
HAXOXKJEHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTOJbHUKOBY),
OpU PEIIEHUN TIEeOMETPUYECKHX 3anad. lIpuMeHsATh MonydeHHbIE 3HAaHUSA IpU
PELIEHUH NPAKTUYECKUX 3a1ad.

[IpuMEHATH TPUTOHOMETPHIO B 337a4aX HA HAXO0XKJICHHUE IUIOIIA/IU, BEIBOAUTH
U BJIaJE€Th TPUTOHOMETPUUECKMMU (OpMyJIaMu JUIsl IUIOUIAAM TPEYroJbHUKA,
napasuiesorpaMma, pom0a, Tpaneuu, BRIBOAUTh U IPUMEHATh Gopmyny ['epona u
(dopMmyiTy ISl IIJIOLAAN BBITYKIIOTO YEThIPEXYTOJbHUKA.

NMerp nmpencTraBieHHME O TOMOTETUHM, IPUMEHATH B  HMPAKTUYECKHUX
CUTYaLHsIX.

Hcnons3oBatk Teopembl UeBbl 1 MeHenas pu pelieHuu 3a1ay.

Hcrnonb30BaTh TEOPEMBI O BIHMCAHHBIX YIVIAX, YIIax MeEXIy XOpAamu
(CeKyILIMMM) U yIJie MeXAY KacaTeJIbHON U XOpJAOW MIPU PEIICHUH F€OMETPUUECKUX
3ama4. Jloka3plBaTh M NPHUMEHATh TEOPEMBI O NMPOU3BEACHUM OTPE3KOB XOpJI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.

Bnagerp moHATHEM KOOpPAMHAT HAa IIJIOCKOCTH, PadOTaTh € ypaBHEHHEM
OpssMOM Ha IUIOCKOCTH. Biaaerp NOHATHSAMM yIJI0BOro Ko3(p¢uuueHTa u
CBOOOJHOTO 4YJieHa, MOHUMATh MX T'€OMETPUYECKUU CMBICI U CBS3b YIJIOBOTO



kodh(dUIMEeHTa ¢ BO3pACTaHUEM U YOBIBAaHUEM JHHEHHOW (QYHKIIMH. YMETh
pemats METOJAOM KOOpAMHAT 3aJadyd, CBS3aHHbIE C NapaJUIEIbHOCTBIO H
NEPIEHIUKYISPHOCTBIO TMPSAMBIX, NMEPECEUYEHUEM MPSMBIX, HAX0XKIACHUEM TOYEK
IIEpECEUYECHUSI.

BeiBomuTh ¥ BIAAETh YPAaBHEHUEM OKPYKXHOCTH. Mcmonb30BaTh METOA
KOOPAMHAT JUIsl HAXOXKACHUS NEPECEUEHUN OKPYKHOCTEW M MNpsAMbIX. BrnaneTh
dbopMynamMu paccTosiHUA OT TOYKH JO MPSIMOM, IUIONIaJM MapajuieiorpaMMa B
KOOpJIMHATaX, UMETh MOHATHE 00 OpHEeHTHUpOBaHHOW miomanu. Iloab3oBaThCs
METOAOM KOOpPJIMHAT HA IUIOCKOCTH, MPUMEHATh €ro IMpU  PEHICHUU
FEOMETPUUECKUX U TMPAKTHUYECKUX 3adad. lIpumMeHATb MeToJ KOOpAHWHAT B
PaKTUKO-OPUEHTHUPOBAHHBIX T€OMETPUUYECKHUX 3aa4ax.

Bnagets mnonsiTueM BEKTOpa. YMETh CKJIAJbIBaThb M BBIYMTATH BEKTOPHI,
YMHOXaTh Ha YMCJIO, BIAJIETh IpaBUIaMHU TPEYrojbHUKA W MapajuiesorpaMmma.
Bianerp nmpakTUYECKMMU HMHTEPIIPETALMSAMU BEKTOPOB. YBEPEHHO IOJb30BATHCS
KOOpAMHATAMU BeKTOpa. Bnagerb ClI0XEHHMEM U BBIYUTAHUEM BEKTOPOB,
YMHOXXE€HUEM BEKTOpPA HA YMCJIO B KOOPJIMHATAX.

Nmeth nipencTaBieHue o 0azuce (Ha MiIoCKocTH). PackiaasiBaTh BEKTOPHI MO
Oaszucy. PacknagpiBaTh BEKTOpHl CHJI € TOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHHN. [IpUMEHSTh MOJIydEHHbIE 3HAHUS B
npocTedux PU3NYECKUX 3aJadax.

Bnagets moHsTHEM CKaJISpHOrO MPOU3BEICHUS BEKTOPOB, MOHUMATH €rO
FEOMETPUYECKHI CMBICII M YBEPEHHO TMOJIb30BaThCS €ro BBIPAXKCHUEM B
JIEKApTOBBIX KOOpJMHATAX. 3HATh AUCTPUOYTUBHOCTH CKAJSPHOTO MPOU3BEACHUS
U €ro CBSI3b C MPOCHUPOBaHUEM. [[pUMEHATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXIEHUS JUIMH W yIIIoB. PemaTe reoMerpuyeckue 3aJadyvd ¢ MOMOUIBIO
CKaJISIPHOTO MpOU3BeneHUs. VICOonb30BaTh CKaIIpPHOE MPOU3BEICHUE BEKTOPOB B
anreOpandecknx U GU3NIECKUX 3a7a9ax.

Brnagets MOHATHMAMM TPABUIBHOIO MHOTOYTOJBHHMKA, JUIMHBI OKPYXXHOCTH,
JUIMHBI yTU OKPY>KHOCTH U PaJMaHHOM MEpHhI yTila, BEIUUCISThH IOMAAb Kpyra u
ero yvacrer. [lonumare cmbici uncna w. [IpumMeHATh NMONy4YEHHBIE YMEHUSA MPHU
pEIICHNN TPAKTHYECKUX 3a7ad. 3HaTh MCTOPUYECKHE CBENCHHUS 00 W3MEpEeHUU
JUIMHBI OKPYKHOCTH W TUIOLIAAN KPYyTa.

Nmets mnpencraBneHue o mnpeoOpa3oBaHUM ITUIOCKOCTH, O JIBIDKCHHSIX.
Haxomute ocu, UeHTpel cumMMmeTpu#r GUTYp, IEHTPHl TMOBOPOTA, HAXOIUTH
KOMITO3UIIUUA TPOCTEHIUX mpeoOpa3oBaHuid. [IpuMeHsATh NBMIKEHUS TUIOCKOCTH
IIPY PELICHUU T€OMETPUUECKUX 3a1a4.

[IpuMeHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MAaTeMaTHYECKHE
MOJENH AJIS 33/1a4 pealibHOW KM3HU U MPOBOJUTH COOTBETCTBYIOLINE BHIUUCICHUS



C TPUMCHECHHEM IIOJA00HS M TPUTOHOMETPHUYECKUX (YHKIUH (TONB3YsACh, TJe
HE0OX0IUMO, KaJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJsnyecTBo 4acoB DJIeKTPOHHbIE
. HaumenoBaHue pa3jaejioB U TeM (uudposrbie)
Ne ni/m nporpamMmb: Beero KOHT%OJILHLIe HpaKTﬁl/l‘lCCKl/le 0GpazoBaTEIbHbIE
padoTsI padoThI pecypebi
bubmnoreka IIOK
! e A 22 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
2 Tonobue. 16 https://m.edsoo.ru/7f417af8
3 ITomane 16
4 Teopema Iludaropa u Hauana 18 bubnuoreka [JOK
TPUTOHOMETPHH. https://m.edsoo.ru/7f417af8
5 VYTIabl ¥ 4eTHIPEX YT OIbHUKH, CBSI3AHHBIE C 20 bubnuoreka [JOK
OKPY>KHOCTBIO. https://m.edsoo.ru/7f417af8
6 [ToBTOpEHme, 0600IICHNME, 10 bubnuoreka [JOK
CUCTEeMAaTHU3allUs 3HAHHMA. https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 9 0
IMPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KosnuyectBo yacos
HaumeHoBaHuUe pa3aesioB U TeM DyiekTpoHHbBbIE (U (PPOBHIE)
Ne n/n MPOrpaMMblI Bcero Konrpoapnere o0pa3oBaTeIbHbIE PeCypPChI
padoThl
1 BexTopsl 20 1 http://teacher.ru
2 MeTtoj KoopaAuHAT 10 1 http://wmolow.edu.ru
3 Pemenne TpeyroiabHIKOB 22 1 http://www.alleng.ru/edu/math1.htm
4 [Tonobue TpeyronbHUKOB 12 1 http://www.fipi.ru/
5 JU1MHa OKpY>KHOCTH U IIJIOUIAa/lb Kpyra 16 1 http://mathege.ru
6 JIBHKEHHS IIOCKOCTH 10 http://www.tmn.fio.ru/works/
7 Hostopenue, o6o6merEe, 12 1 https://math-ege.sdamgia.ru
CHCTEMaTU3allUsl 3HAHUI
OBILIEE KOJIMYECTBO YACOB I1O0 102 6
I[MPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
) KoanuectBo
n/n Tema ypoka 4acoB
1 Brinyksible 1 HEBBIMYKIIbIE MHOTOYTOJIbHUKU. CBOMCTBO JIMaroHajeH. 1
2 Boinykiible ¥ HEBBITYKIIbIE MHOTOYTOJIbHUKH. CBOWCTBO IMaroHasei. 1
3 [Tapanenorpamm, ero mpu3HaKH U CBOMCTRBA. 1
4 [Tapannenorpamm, ero Npu3HaKu U CBOMCTBA. 1
5 [IpsIMOYTOJIBHUK, €r0 IPU3HAKH M CBOMCTBA. 1
6 [IpsiMOYTOJIBHUK, €r0 TPU3HAKU U CBOMCTBA. 1
7 Pom0, ero npu3HaKku U CBOMCTBA. 1
8 PomO0, ero mpu3HaKku M CBOMCTBA 1
9 KBazapar, ero npu3HaKu U CBOMCTBA. 1
10 KBagpar, ero npu3Haku u CBOMCTBA 1
11 Tpaneuus. PaBHoOepeHHas Tparnenus, € CBONCTBA U MPU3HAKH. 1
[IpsimoyrosibHasE Tparneuusi.
12 Tpaneuus. PaBHoOeipenHas Tpanenus, €€ CBOUCTBA U MIPU3HAKH. 1
[IpsimoyrosibHasE Tpaneuus
13 Cpennsisi IMHUSL TPEYTOJIbHUKA, TPAIICLIUH. 1
14 Cpennsisi IMHUSL TPEYrOJIbHUKA, TPANIELUU 1
15 Teopema ®aneca. Teopema 0 IpPONOPIIUOHATILHBIX OTPE3KAX 1
16 Teopema ®aneca. Teopema 0 MpONOPLUUOHAIBHBIX OTPE3KaX 1
17 [lenTp Macc TpeyroiapHuKa. LleHTpanbHO-CHMMETPUYHBIC (DUTYPBI 1
18 Pewrenue 3aay no teme. 1
19 Pewenue 3amad o teme. 1
20 Perienue 3anay mo teMe. 1
21 Pemrenue 3a1ay o teme. 1
22 Kontponbnas padora Nel «YHeTblpexyroibHUKN 1
23 [IponoprimonansHbie 0Tpe3ku. OnpeneneHne nogo00HbIX TPEYroJIbHUKOB. 1
KoaddurmenT momgodus.
24 [TponoprmonansHbie 0Tpe3ku. OnpeneneHne nogo00HbIX TPEYroIbHUKOB. 1
Koadhduruen nomodus
25 | Tpu npuzHaka nogo0usi TpeyroibHUKOB. 1
26 Tpu nmpuzHaka mogo0usi TPEYTr OJIbHUKOB 1
27 Tpu npu3Haka mogo0ust TPEYroJbHUKOB 1
28 | Tpu nmpusHaka mogo0Ous TPEyroJbHHUKOB 1
29 Tpu npu3Haka mogo0us TPEyroJIbHUKOB 1
30 [TpumeHeHue no00Us IPU PELICHUH IPAKTUYECKUX 3a/1a4. 1
31 [TpuMeHeHue 1Mogo0us IPH PEeUICHUH MPAKTUYECKUX 3a/1a4 1
32 [TpumeHeHHE 110100MS IPH PEIICHUU PAKTHYSCKUX 33134 1




33

[Ipumenenue moo0ust IpH PelIeHuU IPAKTUYECKUX 3a1a4

1

34 [TpuMeHeHue mogo0us P PelIeHUH MTPAKTUYECKUX 3a/1a4 1
35 BBenenue nousTHs npeodpa3zoBaHus o100 U MOJOOHBIX (HUTYD 1

TPEYTrOJTbHUKOB
36 Meron mogo0us B 3a1a4ax Ha IMOCTPOCHHE. 1
37 Pemienue 3anay. 1
38 KonTtponbHas padora Ne2 «lIpusHaku nogo0ust TpeyroJIbHUKOBY 1
39 [Tonsitue momnaau. CBOMCTBA IJI0MIAIeH TEOMETPUIECKUX (DUTYP. 1
40 [Tpocretimue HopMyIbl s IJIOMAIN TpeyroiabHuka. @opmyia ['epona. 1
41 [TpocTeitmue dhopMyIbl UIs IIOmaan Tpeyroapauka. @opmyna ['epoHa. 1
42 [TpocTeitmue dhopMyIbl ISl IIomaan Tpeyroisauka. @opmyna ['epoHa. 1
43 dopMyIIbl 415 IJIOMIAIM TTapaJlIeiorpaMma, poMOa 1 Tparemuy. 1
44 dopMyIIbl IS IJIONIAIN TTapajuieIorpaMmMa, poM0a u Tpamneuu 1
45 DopMyJIBI TSI TUTOIIAIN TTapajijieiorpaMma, poMOa M Tparneuu 1
46 DopmyIibl AJIs TUTOMIAIU TTapajieIorpaMMa, poM0Oa B Tparneiuu 1
47 [Tnomaan nomo0HbIX ¢uryp Ilnomanu mogoO0HBIX GHUTYD. 1
48 [Tmomaan nomoOHbIX duryp [momany nogo0HBIX GuUryp. 1
49 [Tnomamm nogo0HbIX duryp [Tnomaam mogoOHBIX GUryp. 1
50 Pemenue 3aau. 1
51 Pemenue 3amau 1
52 Pemenue 3amau 1
53 Pemrenne 3amau 1
54 KontponbHas padora Ne3. «Ilnomaam MHOTOyT OJIbHUKOBY 1
55 | Teopema Iludaropa. Ilpunoxenus Teopemsl [Tugaropa. 1
56 Teopema [Tudaropa. [Tpunoxenus reopemsl [ludaropa 1
57 Teopema I[Tudaropa. [Ipunoxenus reopemsl [Tudaropa 1
58 Teopema I[Iudaropa. [Ipunoxenus Teopemsl [Iudaropa 1
59 [Tpumenenue Teopemsl [ludaropa npu pereHnn NPaKTUIECKUX 3a7ad. 1
60 ITpumenenue Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 33124 1
61 [Tpumenenue Teopemsl ITudaropa npu pemeHnn MpakTHYECKUX 3a/1a4 1
62 [Tpumenenne Teopemsl [Tudaropa nmpu penmeHN: MPaKTHISCKUX 33129 1

[TpomnoprimoHanbHbBIE OTPE3KH B MPSIMOYTOIEHOM TpeyroibHuke. CHHYC,
63 KOCHHYC, TAHT€HC U KOTAaHT€HC OCTPOTO yIJja MPSIMOYTOJILHOTO 1

TpEeYroJabHHUKA.

[IponoprimonansHble OTPE3KH B MPSIMOYTOJIbHOM TpeyroiasHuke. Cunyc,
64 KOCHHYC, TAHT€HC ¥ KOTAHI'€HC OCTPOro yrila NpsSMOYrOJIbHOTO 1

TPEYroJIbHUKA

[TponoprimoHanbHbBIe OTPE3KH B MPSAMOYTOILHOM TpeyroinbHuke. CuHYC,
65 KOCHHYC, TAHT€HC ¥ KOTAHT€HC OCTPOTO yTJiia MPSMOYTOJILHOTO 1

TpeyroiabHUKa

[IponoprmonansHble OTPE3KH B MPSIMOYTOJIbHOM TpeyroiapHuke. Cunyc,
66 KOCHHYC, TAHT€HC ¥ KOTAHT€HC OCTPOro yriia MpsSMOYTOJIbHOTO 1

TpEYroJIbHUKa




67 Tpuronomerpuyeckue kuuu yriaos B 30° 45° u 60° 1
bl
68 Tpuronomerpruueckue GyHknuu yrioB B 30°, 45° u 60° 1
69 Tpuronomerpuueckue Gynkiuu yriaos B 30°, 45° u 60° 1
y )
70 Tpuronomerpuueckue Gyuknuu yriios B 30°, 45° u 60° 1
b
71 Pemenue 3amay . 1
72 Kontponbnas pabora Ne4. «Teopema ITudaropa ». 1
73 B3anmHoe pacnonoxeHue 1ByX OKpyx’HocTeil. KacaHue okpyKHOCTEH. 1
OO6mue KacaTelIbHbIE K IBYM OKPYKHOCTSIM.
74 B3anMHoe pacrnionoxkeHue 1ByX okpykHocTel. Kacanue okpy)HOCTEH. 1
OO6mire KacaTelbHbIE K IBYM OKPYKHOCTSIM.
75 B3anMHoe pacnionoxkeHne 1Byx okpyxHocTel. Kacanue okpyx’HOCTEM. 1
OO61ure KacaTelbHbIE K IBYM OKPYKHOCTSIM.
76 B3anmHoe pacnionoxeHnne IByX okpyxHocteil. Kacanue okpykHOCTE. 1
OO6111e KacaTelbHbIE K IBYM OKPYKHOCTSIM.
77 Brniucannsie v [IeHTpaibHBIE YIJIbl, YTOJI MEXKIY KacaTeJIbHOW U XOP0il. 1
Yrasl MeXAY XOpJaMHU U CEKYIIUMHU.
78 BnucanHuble U IEHTpaIbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOU U XOPIOM. 1
Yrasl MexAy XOpJaMu U CEKYIIUMHU.
79 BnucanHuble U IEHTpaIbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOU U XOPIOM. 1
YTIIbI MEXKAY XOp/IaMHU U CEKYIIUMU.
80 BrivcaHHBIE 1 IEHTPaIbHBIE YIUIBI, YTOJI MEXAY KacaTelbHON U XOPOH. 1
VYTIbl MEXAY XOp/IaMU U CEKYLIUMU.
81 BrnncanHble U onMcaHHBIE YETHIPEXYTOJIbHUKY. CBOMCTBA U IPU3HAKU 1
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.
82 BrnucanHble U onMcaHHbIE YETHIPEXYTOIbHUKY. CBOMCTBA U IPU3HAKU 1
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.
83 BrnrcanHble 1 onMcaHHbIe YETHIPEXYTrobHUKY. CBOMCTBA U IPU3HAKU 1
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.
84 Bnucannble 1 onucaHHble YETHIPEXYTrobHUKYU. CBOMCTBA U IPU3HAKU 1
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.
85 BrnucanHble 1 onyvcaHHble YeTHIPEXYroNbHUKHU. CBOMCTBA U TPU3HAKU 1
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.
86 Pemienue 3anau. 1
87 Pemenue 3amau 1
88 Pemenue 3amau 1
89 Pemenue 3amau 1
90 Pemenue 3amau 1
91 Pemenne 3anau 1
92 Kontponbnas padora NeS. «UeThIpEXyroabHUKH, CBSA3aHHBIC C 1
OKPY>KHOCTBIO».
93 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 U 8 KIIacCOB, 1
000011eHe 3HaHUH
94 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 U 8 KIIacCOB, 1

000011eHYE 3HAHUI




95 [ToBTOpEHKME OCHOBHBIX MOHITUN U METOJIOB KYpCcOB 7 U 8 KJIacCOB, 1
0000I11ICHNE 3HAHHUI

96 [ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB KYpCcOB 7 U 8 KJIacCOB, 1
0000I11IcHIE 3HAHMUI

97 [ToBTOpEHKME OCHOBHBIX MOHITUI U METOJIOB KYpCcOB 7 U 8 KJIacCOB, 1
0000I1IcHNE 3HAHMI

98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 U 8 KIIacCOB, 1
0000I11IcHIE 3HAHMI

99 [ToBTOpEHNE OCHOBHBIX MOHATHI 1 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
0000I1IcHIE 3HAHMI

100 HroroBasi KOHTpOJbHAs paboTa 1

101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 U 8 KIIacCOB, 1
0000I11IcHIE 3HAHMI

102 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 M 8 KIIaCCOB, 1
0000I1IcHIE 3HAHMI

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KIIACC

Ne KoauuecTBoO
n/n Tema ypoka 4acoB

1 BekTophl Ha MITOCKOCTH 1

2 CrnoxeHue 1 BBIYMTaHHUE BEKTOPOB — IIPaBHIIa TPEYTOJIbHUKA U 1
napasuieJorpaMma

3 CrnoxeHue 1 BBIYMTaHWE BEKTOPOB — IPaBHIIa TPEYTOJIbHUKA U 1
napasuieJorpaMma

4 YMHOKEHHE BEeKTOpa Ha YHUCII0 1

5 Koopaunatel BekTopa 1

6 CrnoxeHue U BBIYMTAHUE BEKTOPOB, YMHO)KCHHE BEKTOPA Ha YHCIIO B 1
KOOPJMHATAX

7 CrnoxeHue U BBIYMTAHNUE BEKTOPOB, YMHOKCHHUE BEKTOpA HA YHCIIO B 1
KOOPJMHATAX

8 [TpumeHeHre BEKTOPOB B (DU3HKE, IEHTP MAcC 1

9 [TonsiTre o 6a3uce (Ha MIOCKOCTH). Pa3noxeHus: BEKTOPOB MO 0a3uCy 1

10 [Tonsitue o 6asuce (Ha WIO0CKOCTH). Pa3nokeHust BEKTOPOB 10 6a3ucy 1

11 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). Pa3io)keHuss BEKTOPOB 1O 0a3uCy 1

12 CkansipHOE TPOU3BEIEHNE BEKTOPOB, TEOMETPUIECKHUI CMBICI U 1
BBIPQKCHHE B JICKAPTOBBIX KOOPIMHATAX

13 JucTpruOYTUBHOCTh CKAJIIPHOTO MPOU3BEIACHUS 1

14 CkansipHO€ TPOU3BEECHUE U ITPOCLIUPOBAHUE 1

15 [TprMeHeHre CKaIsIpHOT O MPOU3BECHHS BEKTOPOB JIJISl HAXOXKICHUS 1
JUIMH U YTIIOB

16 [TprMeHeHre CKaIsIpHOT O MPOU3BECHHS BEKTOPOB JIJISl HAXOXKICHUS 1
JUIMH U YTIIOB

17 [IpumeHeHne CKaIsipHOTro MPOU3BEICHUS BEKTOPOB JI HAXOXKICHUS 1
JUIMH U YTIIOB

18 Pemienne reoMmeTprueckux 3a7ad ¢ MOMOIIBIO CKAJIIPHOIO TPOU3BEICHUS 1

19 Pemenne reoMeTpruecKrx 3aj1a4 C MOMOIIBIO CKAJIIPHOTO TPOU3BEICHUS 1

20 KonTponbaas padora mo reme "Bekropsr"” 1

21 YpaBHeHMe psMON Ha IUIOCKOCTH. YrnoBoit k03¢ UIUEHT U CBOOOIHBIN 1
YJICH, IX TEOMETPUICCKUI CMBICIT

29 YpaBHeHMe psMON Ha IUIOCKOCTH. VYrnoBoit k03¢ GuUIUEHT U CBOOOAHBIN 1
YJICH, UX TEOMETPUICCKUI CMBICIT

23 [TapannensHOCTh U MEPIICHNKYIIPHOCT MPSIMBIX (Yepe3 YriIoBoi 1
KO3 PUIIUEHT)

24 YpaBHEHHE OKPYKHOCTH 1

25 HaxoxaeHue nepecedeHuii OKpyKHOCTEH U MPSIMbIX B KOOPAMHATAX 1

26 HaxoxieHne nepecedeHnii OKpY>KHOCTEH U MPSMBIX B KOOPJAMHATAX 1

27 PopmyJsia pacCTOSIHUS OT TOYKH J0 MPSIMOM 1

28 [Tnomanp napanienorpaMma B KOOpIMHATAX, TOHATHE 00 1

OPUEHTUPOBAHHOM ILIOMIAIN




[TpumeHeHre MeToja KOOPIMHAT B MPAKTUYECKU-OPUEHTUPOBAHHBIX

29 TEOMETPUUYECKUX 3a/1a4ax .
30 KonTponbsHas pabora o reme "Mertoxa koopauHaTt" 1
31 Cunyc, KocuHyc, TanreHc yrioB ot 0 mo 180° 1
32 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1
33 DopMyITBI TPUBEICHUS 1
34 DopMyITbl TPUBEICHUS 1
35 Pemenue tpeyronpHnkoB. TeopeMa KOCUHYCOB 1
36 Pemenue tpeyronbHuKOB. Teopema KOCHHYCOB 1
37 TeopeMa CHHYCOB 1
38 Teopema cuHyCOB 1
39 Pemenue npakTHIecKuX 3a7a4 ¢ UCTIOIH30BAHUEM TEOPEMBI KOCHHYCOB H 1
TEOPEMbI CHHYCOB
40 Pemenue npakTHIecKux 3a7a4 ¢ UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB H 1
TEOPEMbI CHHYCOB
41 Pemenue npakTHIecKkux 3a7a4 ¢ UCTIOIB30BAHUEM TEOPEMBI KOCHHYCOB H 1
TEOPEMbI CHHYCOB
42 Pemenue npakTHIecKux 3a7a4 ¢ UCTIOIB30BAHUEM TEOPEMBI KOCHHYCOB U 1
TEOPEMbI CHHYCOB
43 Tpuronomerpudeckue GopMyIIbl IS TIOMIAAN TPEYTOIbHHKA, 1
napajiesiorpaMma
44 Tpuronomerpudeckue GopMyJIbl IS TUIOMIAN TPEYTOIbHIKA, 1
napajuiesiorpaMma
45 Tpuronomerpudeckne GOpMYIIbI IUIS TUIOMIAIN TPEYTOJIbHUKA, 1
napajuiesiorpaMma
16 Tpuronomerpudeckre GOpMYIIbI VIS TUTOMIAAN TPEYTOJIbHUKA, 1
napasuieJorpaMMa
47 ®opmyna ['epona 1
48 ®opwmyna ['epona 1
49 ®dopmyia ['epona 1
50 dopMyIta IO BBITYKIOTO Y€ThIPEX YT OJbHUKA 1
51 ®dopMyIia IO BBITYKIOTO YeTHIPEX YT OJIbHUKA 1
52 Kontponbnas paborta no Teme "Penienne TpeyroiabHUKOB" 1
53 Xopabl ¥ 10JJOOHBIE TPEYTOJIbHUKU B OKPYKHOCTH 1
54 TeopeMa o MpOU3BEACHUU OTPE3KOB XOP/JI 1
55 TeopeMa o MpoOU3BEACHUU OTPE3KOB XOP/I 1
56 TeopeMbl 0 MPOU3BEICHUN OTPE3KOB CEKYIIHUX 1
57 TeopeMbl 0 MPOU3BEICHUN OTPE3KOB CEKYIIUX 1
58 TeopeMa o KBaJipaTe KacaTeabHOM 1
59 Teopema 0 KBaipaTe KacaTebHOMN 1
60 Teopembl UeBbl 1 MeHenas 1
61 Teopembl YeBbl 1 Menenas 1
62 Teopembl UeBsl 1 MeHenast 1




63 [TonsiTue 0 roMOTETHH 1
64 KonTponbshas padora mo Teme "[lomodue TpeyroabHUKOB" 1
65 [TpaBuibHBIE MHOTOYTOJIbHUKH, BRIYHCICHUE UX DJIEMEHTOB 1
66 [TpaBuIIbHBIE MHOTOYTOJIbHUKH, BEIYUCIICHHE UX DJIEMEHTOB 1
67 [TpaBuJIbHBIC MHOTOYTOJIbHUKH, BRIYHCICHUE HX DJIEMECHTOB 1
68 [TpaBuIbHBIE MHOTOYTOJILHUKH, BBIYHCIICHUE HX JJIEMEHTOB 1
69 Yuclio m U JUIMHA OKPY>KHOCTH 1
70 YwcIio T ¥ JUIMHA OKPY)KHOCTH 1
71 JMHa Tyru OKpYXKHOCTH 1
72 JnHa IyTH OKpY>KHOCTH 1
73 Panuannast mepa yria 1
74 PanuanHas mepa yria 1
75 [Tmomaae Kpyra u ero 3J€MEHTOB (CEKTOpa U CETMEHTA) 1
76 [Lnomaae kpyra u ero 3JeMEeHTOB (CEKTOpa U CETMEHTA) 1
77 [Lmomaae Kpyra v ero 3JeMEHTOB (CEKTOpa U CETMEHTA) 1
78 Brruncnenue nepuMeTpoB U mionaaen Guryp, BKIOYAOIMINUX JIEMEHTHI 1
Kpyra
Brruncnenue nepuMeTpoB U IIomaaei Gpuryp, BKIIOYAIOMIUX JIEMEHTHI
79 ’ 1
Kpyra
OHTpOJIbHAs MO Teme "JIJInHa OKPY>KHOCTH U IIJIOUIa/Ib KpyTa
80 K eme " " 1
81 LleHTpanpHas CUMMETpUS 1
82 [{eHTpalbHO-CHMMETPUYHBIC (DUTYPBHI 1
83 [ToBopor 1
84 OceBasi cuMMETpHsI 1
85 Durypsl, CHMMETPUYHBIE OTHOCUTEJILHO HEKOTOPOU OCH 1
86 [TapauienbHbIH IEPEHOC 1
87 TTonsTHEe ABMXKEHUS U €0 CBOICTBA 1
88 PaBencTBo uryp 1
89 [IposiBieHUs: CUMMETPUU B TIPUPO/IC, KUBOIHICH, CKYJIBIITYPE, 1
aApXUTEKType
OMIIO3MIIMHU JBUKEHUH (MMPOCTEHIINE TPUMEPDI
90 K 1
91 [ToBTOpenue u 06o6meHue. Pemenue 3a1a4, WIUTIOCTPUPYIOIINX CBSI3U 1
MEXK]Ty pPa3IMIHBIMU TEMaMHU Kypca
92 [ToBTOpenue u 0606meHNe. Pemenne 3a1au, WIUTFOCTPUPYIOIIUX CBSI3U 1
MEXK]Ty pPa3TUIHBIMU TEMaMHU Kypca
93 [ToBTOopenue u 06o0IeHNE. Perenue 3a1a4, WUTIOCTPUPYIOIIUX CBSI3U 1
MEX]ly pa3TMYHBIMU TEMaMHU Kypca
94 [ToBTopenue u 0600IeHNE. Perenue 3a1a4, WIUTIOCTPUPYIOIIUX CBS3U 1
MEX]ly pa3IMYHBIMU TEMaMHU Kypca
95 [ToBTOopenue u 0600IeHNE. Perenue 3a1a4, WIUTIOCTPUPYIOIIUX CBSI3U 1
MEX]ly pa3TMYHBIMU TEMaMHU Kypca
96 [ToBTOpenue u 06o0IeHNE. Permenune 3amay, WILTIOCTPUPYIOIINX CBSI3H 1

MCXKAY pa3jJINnYHbIMH TCMaMU KypcCa




97 [ToBTOpenue u ob6o6meHue. Pemenne 3aaa4, HUTFOCTPUPYIOMIUX CBS3H 1
MEX]Ty pa3TUYHBIMU TeMaMHU Kypca

98 [ToBTOpenue u od6o6meHue. Penenne 3aaa4, HLUTFOCTPUPYIOMIUX CBS3H 1
MEX]Ty Pa3TUYHBIMU TeMaMHU Kypca

99 [ToBTOpenue u o6o6meHne. Pemenre 3aaa4, HUTFOCTPUPYIONINUX CBS3H 1
MEX]Ty pa3TUYHBIMU TeMaMHU Kypca

100 [ToBTOpeHue 1 0000mEeHHe. Pemenne 3a1a4, HIUTFOCTPUPYIONIUX CBS3U 1
MEX]Ty pa3TUYHBIMU TeMaMHU Kypca

101 HToroBast KOHTpOJIbHAs paboTa 1

102 [ToBTOpenue u obobmeHue. Pemenue 3aa4, WIUTIOCTPUPYIOIINX CBS3U 1
MEX]Ty Pa3TUYHBIMU TeMaMHU Kypca

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMUCHIO

MYHUUUNAJIbHOE ABTOHOMHOE OBLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "CPEAHSSA LUKOJIA N2 72 C YINMYBJIEHHbIM U3YYEHUEM
OTZAEJIbHbIX MPEAMETOB MMEHU M.H. TOJICTUXUHA", [IOHLIOBA EJIEHA
OVHAMOBHA, NWPEKTOP
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