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HOACHUTEJBHAASA 3AIINCKA

['eomeTpusi kKak OAMH U3 OCHOBHBIX pa3/ieIOB IIKOJbHOW MaTeMaTHKH,
MMEIOIIUN CBOEH 11eJIbI0 00ECIeUUTh M3YyUYEeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHMHA M B3aUMHOE  paCIOJIO)KEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTeIbHYyI0 JUHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
oOmiero o0pa3oBaHMsl 3aKIOYAETCA B TOM, YTO OOYYAIOIIMICS YUYUTCS TPOBOIUTH
J0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUs, JOKa3bIBaTh
WUCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TMPOBOJIUTH
pacCcy X IeHuss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HaueHHE JoKazaTelbHas
JUHUS UMEET ISl YT1yOJNEHHOTO U3YUEHUSI MAaTEMATUKH.

[lenbro M3yyeHUsI TeOMETPUHU SBISIETCA UCMOJb30BaHUE €€ KaK MHCTPYMEHTA
MIPU PEIICHUHN KaK MaTeMaTUYECKUX, TaK U MPAKTHUYECKUX 3aJlay, BCTPEUAIOLIUXCS
B peanbHOM ku3HU. OOydarouuicss JOJDKEH  HAYYUTbCS — ONpPENEisTh
r€OMETPUYECKYI0 (UTYpY, OMUCHIBATH CIOBAMHM YEPTENK WU PUCYHOK, HAWUTHU
IUIOIAJb  3E€MEJIbHOIO  y4acTKa, pPACCUMUTHIBATH  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabelisi Wiu TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIHUTENIbHAS JTUHUSA B U3YYEHUU T€OMETPHUHU.
[Ipu pemreHnu 3amad MPaKTUYECKOIO XapakTepa OO0ydYaroIIMUKCs YYUTCS CTPOUTH
MaTeMaTUYECKHE MOJIEIU  peabHbIX JKU3HEHHBIX CHUTyalluid, MPOBOJIUTH
BBIYUCJICHUS U OLIEHUBATD aJIEKBATHOCTh MOJYYEHHOTO PE3YIbTaTa.

Oco0eHHOCTh y4eOHOTo Kypca yIrilyOJIEHHOTO U3YYEHUSI TEOMETPUU COCTOUT
B TOM, 4TO 00y4arouIuecss He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU TOHATUAMH, a
YBEPEHHO OBJa/ieBatoT UMH. CyIIeCTBYIOIIME TEMBI POrpaMMbl 0a30BOTO Kypca
r€OMETPHUU U3YyUaloTCs Ha OoJiee rITyOOKOM YPOBHE, a 00ydaroniuecs npuoopeTaroT
YMEHHSI, TOMOTAlOlMe€ MM YBEPEHHO NPUMEHATh CBOU 3HAHUS HE TOJIBKO B
MaTeMaTuKe, HO U B CMEXKHBIX MpPeaMeTax, Mpexe Bcero pusuke u uHpopMmaTuke,
a TaK)Ke TMO0JIb30BAThCSl MOJTYUYCHHBIMU 3HAHUSMH TIPU PEIICHUU MPAKTUYECKUX
3azay.

CornacHo ydeOHOMY IlaHy B 7-9 Kiaccax u3y4aercss yriayOJ€HHBIM
y4eOHbIN Kypc «I'eoMeTpusi», KOTOPBIN BKIIOUAET CIIEIYIOIINE OCHOBHBIE Pa3/Ieibl
comepxkanusi: «Hawana  reomerpum», «TpeyroabHuku», «OKpYKHOCTHY,
«YetbipéxyronbHukn», «I[logodue», «neMeHTsl TpUronoMetTpumny, «Ilnomanny», a
Takxke «MeTtoa koopauHaty, «BekTopb», «[IpeobpazoBaHus MIOCKOCTHY.

Ha wusyuenue yueOHOro xypca «l'eomerpusi» orBogutcs 306 uvacoB: B 7
kiacce — 102 yaca (3 yaca B Heento), B 8 kinacce — 102 vaca (3 vaca B Hezenio), B
9 knacce — 102 gaca (3 yaca B HEJEIO).



COAEPKXAHUE OBYUEHUA
7 KIIACC

Hauana reomerpuu

Hctopusi BO3HUKHOBEHWS M pa3BUTHUS TeomeTpun. HauanbHble NOHSATHS
reomerpun. Touka, npsmas, OTpe3ok, nyd. lloHstue 00 akcuome, Teopeme,
J0KA3aTeNIbCTBE, ONPEACIICHUH.

B3aumHoe pacnonokeHue TO4YeK Ha NpsaMou. M3mMepeHue MIMHBI OTpe3Ka,
pPacCTOsIHUE MEXY TOUKAMHU.

ITomymmockocte u  yros. Buasl yrios. M3MepeHue BeIWYHMH YIVIOB.
BeprukaneHble U cMexHBIE yTIbl. [lapaienbHble U NEPIEHINKYISPHBIC MIPSAMBIE.
Paccrosinne ot Touku 10 nipsAmoit. buccekrpuca yria.

Jlomanas. Buael nomanbix. JlnuHa nomanoil. MHoroyronaesauku. Ilepumetp
MHOTOyTOJIbHUKA. [IOHSATHE O BBIMYKIBIX U HEBBITYKJIBIX MHOTOYTOJIbHHUKAX.

[lepBuuHble TpEACTaBIEHUS O pPaBEHCTBE (UIyp, HUX PpaCIOIOKEHUH,
CHUMMETPHH.

[Ipocreitmue nocrpoenunsi. UHCTpyMEHTBI 111 U3MEPEHUNA W TOCTPOECHU.

TpeyrojsHuKku

Bunbel TpeyronbHHUKOB: OCTPOYTOJIBHBIE, MPSIMOYTOJBHBIE, TYIOYTOJIbHBIE,
paBHOOEpPEHHBIC, PABHOCTOpPOHHHE. Meanana, OWCCEeKTpHca M BBICOTA
TPEYTOJIbHUKA.

PaBencTtBo TpeyrosbHUKOB. llepBblii M BTOpOW MPHU3HAKA PABEHCTBA
TpEyroabHUKOB. PaBHOOEApEeHHBIE TpPEYroJbHUKM W UX cBoicTBa. I[lpu3Hak
PaBHOOEIPEHHOTO TPEYroJbHUKa. TpeTuil NpU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHomEeHNsT MEXAYy CTOPOHAMHM M yIJIaMH TpeyrosibHuka. HepaBeHCTBO
TpeyroJabHUKA. HepaBeHCTBO O IIMHE TOMaHOM.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOICTBA OCEBOMl CHMMETPHH.
[IpuMepsl CUMMETPUU B OKPYIKAIOIIEM MUPE.

Mapassenbubie npsimpie. CyMMa yIrji0B MHOTOYTOJIbHUKA

[TapajutebHOCTD NMPAMBIX, UCTOPUYECKUE CBEACHUA O nocTynare EBximna u
o pomu JloOGaueBCKOro B OTKPBITMM HEEBKIMJOBON reomerpun. CBoWcTBa M
MPU3HAKN MapauiedbHbIX MpsMbIX. CymMMa yTIIOB TpEyrojibHUKA. BHEIIHUE yribl
TpeyronbHuka. CymMmMa BHYTPEHHUX YIJIOB MHOTOYTOJIBHHMKAa M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpssMoyroJibHbIE TPEYrOJIbHUKHU

[Ipu3Haku paBeHCTBA MPAMOYTOJBHBIX TPEYTroOJIbHUKOB. llepneHaukynsp u
HaxJIOHHAs. CBOMCTBO MEQUaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHHUKA, TPOBEAEHHON K
runotenyse. [IpsaMoyroybHbIN TPEyroJbHUK € yIiIoM B 30°.

OxpyxkHOCTH



IloHATHS OKPYKHOCTM M Kpyra. ODJIEMEHTBl OKPYKHOCTH M Kpyra: LEHTp,
paguyc, AMaMeTp, XOpJa, UX CBOWCTBA. B3anMHOE pacmoyioKeHne OKPYKHOCTH H
npsMoin. KacarenpHas m cexymas K OKpYKHOCTH. OKpy»KHOCTb, BIIMCaHHas B
yrout. [Ipocreiinme nocTpoeHus: ¢ MOMOIIBIO [IUPKYJIA U JIMHEWKHU.

I'eomeTpuYeckue MecTa TOYEK

IloHATHE O reoMeTpUYeCcKOM MecTe TodeK. [IpuMepsl reoMeTpuYECKuX MECT
TOYEK HA IUIOCKOCTH. bUCCEKTprca yria U CepeuHHBIN MEPIICHIUKYIISIP K OTPE3KY
KaK reoMeTpudeckre mecra Todek. OmucaHHas OKPYKHOCTh TPEYIrOJIbHMKA, €€
LEeHTp. MeToa reoMeTpruYecKuX MECT TOUEK ITPU PEIIEHUN T€OMETPUUECKUX 3a/1a4.

IHocTpoenus ¢ NOMOIIBIO HUPKYJIA U JIUHEHKH

Uctopuueckue cBenenus. OO0OCHOBaHUSA MPOCTEUIIUX MOCTPOCHUM, ITaIbI
3aJ]a4M Ha MOCTPOCHUS, PEIICHUE 3a1a4 HA TOCTPOCHHUE UPKYJIEM U JTUHEUKOM.

8 KIIACC

YeThIpEéXyroJIbHUKH

[TapannenorpamMm, ero mnpu3Haku U cBoMcTBa. IIpsiMOyroiabHUK, poMmoO,
KBaJpaT, UX MpU3HAKU U cBoiMcTBa. Tpamenusi. PaBHoOenpenHas Tpamnenus, e€
CBOMCTBA U pu3HaKu. [IpsmoyronpHas Tpaneuus. CpeaHss JUHUS TPaNeLyu.

Cpennsia 1uHUA TPEYTrOJbHUKA. METOl yIBOCHUS MEIUAHBl TPEYTOJbHUKA.
TeopeMa o nepeceyeHn MeJINaH TPEYTOJbHUKA.

Teopema @aneca, TeopemMa O MPONOPLUMOHAIBHBIX OTpe3Kax. Teopema
BapunboHa AJ1s1 TPOU3BOIBHOTO YETHIPEXYTOIbHHKA.

[leHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxo0ue

[Togobue TpeyrodbHUKOB, Kod(pduuueHnt nomodus. Ilpuznaku mnogoOus
TpeyroabHUKoB. [IpuMeHeHrne mMon00us MpPU PEIICHHUH TEOMETPUUYECKUX U
MPAKTUYECKUX 3a7a4.

ILaomans

[Tonarue o muomaau. CBoilcTBa MIoHIaZel TeoOMETpUYeCKUx Quryp.
[IpocTeiiue Gpopmyibl s TUIOIAIN TPEYToJIbHUKA, TapajieiorpaMma, poMmoa u
tpaneuuu. [Inomanu nogoOHbIx ¢puryp. OTHOIIEHHE MIOMAAENH TPEYTOIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

JJIeMeHTbl TPUTOHOMETPUU

CuHyC, KOCHHYC, TAaHT€HC M KOTAaHT€HC OCTPOrO Yyrja NpsSMOYTOJIbHOIO
TpeyroipbHuka. Tpuronomerpuueckue ¢ynkiuu yriaoB B 30° 45° u 60°.
[TponopunoHanbHBIE OTPE3KH B MPSMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYT0JIbHUKH, CBSI3aAHHBbIE C OKPY/KHOCTBIO



BrincanHble U LEHTpaJbHBIE YIJIBI, YrOJI MEXIYy KacareJIbHOU U XOpAOM.
VYriel MeXay XOpAamMH W CEKyIIMMH. BIHCaHHbIE U ONHCAHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M 4YeThIpEXYyroJpbHUKH. CBoOMCTBA W NPU3HAKH BIHCAHHOIO
YETBIPEXYTOJNbHUKA. B3anMHOe pacnonoxkeHue JByX OKpyxkHocted. Kacanue
OKpyHOCTeil. OOLIue KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KITACC

Pemenne TpeyrojiLHUKOB

Cunyc, kocuHyc, TaHreic yrinoB or 0° mo 180°  OcHoOBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. @opmynbel  npuBeneHus.  PemeHue
TPEYroJIbHUKOB. TeopeMa KOCHHYCOB M TeOpemMa CHHYCOB. Pemenue
MPAKTUYECKUX 3a7a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.
Pemenune 3a1a4 reoMeTpU4ECKON ONTUKM.

Tpuronomerpuueckue bopmynbl s IJIOIMAAN  TPEYroJibHUKA,
napasienorpamma, pombOa, tpaneruu. ®dopmyna [epona. ®opmyna miomanu
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

Ioxo6ue TpeyroJibHUKOB

Xopael #W  MOJNOOHBIE TPEYroJbHUKM B  OKpyXHOCTH. Teopema o
MPOU3BEICHUN OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacareiabHOW. [IpruMeHeHue mpu pelieHnu reOMETPUUYECKUX
3amad. Teopemsl UeBsl 1 Menenas. [lonstue 0 roMmoTeTHH.

Meroa KoopauHaT

VYpaBHeHue NpsMoil Ha TJIOCKOCTU. YTI0BOM KO3 UIIMEHT U CBOOOIHBIN
YJieH, MX TeoMeTpudeckuil cmbicia. [lapaniaenbHOCTs W NEPHEHIUKYISIPHOCTH
NpsIMBIX (depe3 YriaoBod Kod(DPUIIUEHT).

VYpaBHeHHne OKpykHOCTH. HaxoxkaeHue rmepecedeHnili OKpPYKHOCTEN W
NpsIMBIX B KOOpJuHaTax. Dopmylia pacCTOSHUS OT TOYKH 10 mpsimoi. Ilnomans
napajuiesiorpaMMa B KOOpJMHATAaX, MOHSATHE OO0 OPUEHTUPOBAHHOM ILIOIIAMH.
[IpuMeHeHue MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX
3a1a4ax.

BexkTopsl

Bektopet Ha miockocTu. CnokeHUE W BBIYUTAHHUE BEKTOPOB — MpaBuUia
TPEYroJIbHUKA U MapajuiesiorpaMma. Y MHOKEHUE BEKTOpa Ha uncio. KoopanHaTel
BekTOpa. CJIOKEHHE U BBIYUTAHHUE BEKTOPOB, YMHOXEHHUE BEKTOpA Ha YHUCJIO B
KoopauHaTax. [[pumeHeHnne BeKTOpOB B PU3HKE, LIEHTP MacC.

[Tonarue o Oasuce (Ha miIOCKOoCTH). Pa3noxkeHuss BEKTOpOB Mo 0Oas3ucy.
CkansipHoe TpPOU3BEJCHUE BEKTOPOB, T€OMETPUUECKUNA CMBICI U BBIPAKECHHUE B
JEKapTOBBIX KoOpAuHATaX. JUCTpUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUS.
CkamsgpHoe Tmpou3BeIeHUE H mpoeunupoBaHue. IIpuMeHeHne CcKaasipHOTO



NPOU3BEICHUA BEKTOPOB JUISI HAXOXIECHUS JUIMH U yrioB. Pemienue
F€OMETPUUECKUX 3a7a4 C IIOMOLIBIO CKAISIPHOT'O ITPOU3BEACHUS.

JuHA OKPYKHOCTH M IVIOIIAAbL KPyra

[IpaBunbHblE MHOTOYTOJILHUKH. [JlmnHA OKpykHOCTH. I'pamycHas wu
paaraHHas Mepa yriia, BbIUMCIEHUE JJMH Iyr OKpyxkHocteu. Ilnomans kxpyra,
ceKkTopa, cermenta. Mctopuueckue cBeieHus: 00 M3MEPEHUH JJIMHBI OKPYKHOCTHU U
IUIOIIAAU KpyTa.

JABHKEeHMS TVIOCKOCTH

Hentpanbuas cummetpusi. LlentpanbHo-cummeTpuunbie ¢urypsl. [ToBopoT.
OceBas cummetrpusd. Ourypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOW OCH.
[TapaiutenbHbIN IEpEHOC.

[lonarue nBwxeHUs U ero cBoicTBa. PaBeHcTBo uryp. IlposiBnenus
CUMMETPUH B TMPUPOAE, KUBOMUCH, CKYJIBITYype, apxurekrype. Kommozuuun
IBIKEHUH (mpocTeiiine npumepsl). [[puMeHeHne B reoMeTpuyecKux 3agadyax.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMDBI
YUYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE PpPe3yJbTaTbhl OCBOCHUS MPOrPaMMbl MO MaTeMaTHUKE
XapaKTepU3yTCs B YaCTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUSA:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M  HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHWEM K JIOCTIDKEHUSIM  POCCUHCKHUX
MaTeMaTUKOB U POCCUHCKOM MaTeMaTHYECKOM IIKOJbI, K HUCMIOJb30BAHUIO ITHX
JOCTHKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxJaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN T'pakJlaHWHA U pealii3aliu ero
MpaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TpakKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JIOCTUXKEHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSTEILHOCTU YUEHOTO;

3) TPy10BOr0 BOCIIUTAHUS

YCTAaHOBKOM Ha aKTUBHOE YyYacTH€ B PEHICHUU NPAKTHUUYECKUX 3aj]ay
MaTeMaTUYECKOW HaMpaBIC€HHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYE€CKOTO
o0pa3oBaHUs Ha MNPOTSHKEHUU BCEW JKM3HU U1l YCHEUIHOW MpodeccHoHaIbHOU
NEATeNIbHOCTU W PAa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYATBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U 0OIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

CIIOCOOHOCTHIO K  SMOILMOHAIIBHOMY H©  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lau, PEUICHUN, pacCyXIEHUU, YMEHHUIO BUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHoOCTEH HAYYHOI'O MIO3HAHUA:

OpUEHTaIMel B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI YEJIOBEKA, MPUPOJIBI U
oOllecTBa, MOHMMAHUWEM MATEMaTUYECKOM HayKu Kak c@epbl 4YelIOBEYeCKOU
JEATeNIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHS LUBWIN3AIINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEeICTBOM
MO3HAHUSI MUPA, OBJIAJIEHUEM HaBbIKAMU UCCIIEA0BATEIbCKOU IESITEHbHOCTH;

6) ¢usnyeckoro BocnuTaHusi, (OPMHUPOBAHNS KYJILTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIAroNmoJyYns:



TOTOBHOCTBIO MPUMEHITh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pPOBbS, BEACHUSA  3J0pOBOro  oOpa3a JKU3HU  (30pOBOE  MUTAHWUE,
cOaaHCUPOBAHHBIM pEXKUM 3aHATUM H OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBblKa pedIEKCUHU, MPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY U TaKOTO ke IpaBa JPyroro 4eaoBeKa;

7) 3K0J10THYECKOT0 BOCIIUTAHMS:

OpUEHTaIlMel Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pelieHus 3ajad
B 00J1aCTH COXPAHHOCTH OKPYXKaIWIEH Cpebl, IJIaHUPOBAHUS TOCTYNKOB U
OIICHKM HMX BO3MOXHBIX MOCIEJICTBUN sl OKPY’)KAroIed Ccpeibl, OCO3ZHaAHUEM
r100aJIbHOTO XapakTepa SKOJIOTMYeCKUX MPoOJIeM U MMyTe UX pelieHus;

8) ajanTanum K M3MEHAKIIUMCH YCJIOBUAM COUUAIBHON U NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y NPYTUX JOJeH, mpuoOpeTaTh B COBMECTHOU JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJIUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAaHUM, (POpMyIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bl 00 00OBEKTAX U SIBIICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIHUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIaHUPOBATh
CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOUIUMUA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIMPOBATH U OLEHUBATh PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare 0CBOCHHS MpPOTrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero oopazoBanus y o0yyaroierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3yIOIIHECs OBJIaJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMUA  JICUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMA
JCHUCTBUSAMH U YHUBEPCATHHBIMH PETYJISITUBHBIMU JEHCTBUSIMH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eCTBUS
ba3oBble jornueckue geiicTBus:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE INMPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIIEHUN MEXKIYy MOHATUSAMH, (QOPMYITUPOBATH
onpeieNieHHs OHITUM, YCTAaHABIUBAThH CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBAHUS /711 000OIIEHHS M CPAaBHEHHUSI, KpUTEPUU MTPOBOAMMOTO aHAJIN3A;



BOCIIpUHUMATh,  (GOPMYJIHpPOBATH U  NPEeOOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIATEIbHBIE, EAMHUYHBIC, YACTHBIEC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSX, MpeAJiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3Ouparh J10Ka3aTelbCTBA MAaTEMaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CaMOCTOSITEILHO JOKAa3aTelbCTBA MAaTeMaTUYECKHUX
(akTOB, BBICTpAaMBATh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI,
MPUMEHITh METOJI MAaTEMaTHYEeCKONW WHAYKIMU, OOOCHOBBIBATH COOCTBEHHBIC
paccyKJIeHus;

BBIOMpaTh cnoco0 pemieHus ydeOHOW 3amaud (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXONAIUMA C  Yyu€ToM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareabckne 1eMCTBUS:

UCIIOJB30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHl,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodieMy,
CaMOCTOSITENIbHO YCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTL IO CAaMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY JKCIIEPUMEHT,
UCCJIEIOBAHNE 110 YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTUYECKOro OOBEKTa,
3aBUCUMOCTEN 0O0BEKTOB MEKy COOOM;

CaMOCTOSITeNTbHO (HOPMYIUPOBaTh O0OOIIEHUS W BBIBOABI MO pE3yjbTaTaMm
MPOBEAEHHOTO  HAOMIOJCHUSI, UCCIEJOBAHUS, OSKCIEPUMEHTa, OLCHHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpolecca, a TAaKKE BbIIBUIAThH
MPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJISITh HEJOCTATOYHOCTh U H3OBITOYHOCTH HWH(MOpPMaAILMM, JTaHHBIX,
HEOOXOIUMBIX JJIsI PEILICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIINIO PA3IMUHBIX BUJIOB U (POPM MPEICTABICHUS;

BbIOMpaTh (QopMy TmpeacTaBieHUs HHPOpMAIMU U WUIIOCTPUPOBATH
pelraeMble 3a/1auu CXeMaMu, JuarpaMmMaMu, HHOU rpauKol U MX KOMOUHALIUSIMU;

OIICHUBATh HAJEXKHOCTh MUH(POPMAIUU MO KPUTEPUSIM, MPEUIOKEHHBIM HIH
c(hopMyIHPOBaHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:



BOCIIPUHUMATh U (POPMYJIHPOBATH CYKIAECHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensiMi  OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy pPEIIeHUs 3ajauH,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3ybTarT;

B X0Jie 00CYXXJIEHUS 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBI,
npoOJjieMbl, pelIaeMoil 3ajayd, BBICKA3bIBATh UJEH, HAIEJIEHHbIE Ha TOWCK
pElIeHUs, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3iiMyue W CXOJICTBO MO3HUIIMMI, B KOPPEKTHOH (opme
(hopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATH (OpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
Mpe3eHTaIM U OCOOEHHOCTEN ayAUTOPUH;

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOM
paboThl MpU pEIIeHUH Y4eOHBIX MaTEMAaTHYECKUX 3ajlady, NPUHUMATh I1IeJib
COBMECTHOM JEATENIbHOCTH, IJAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI,
pacrpenensTh BUABI pabOT, JOTOBAPUBATHCS, OOCYXIAaTh MPOLIECC U Pe3yJbTar
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOACH;

y4acCTBOBaTh B TIPyMNIOBBIX (hopmax paboThl (0OCyxkIAeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD» M WHBIC); BBINOJHATH CBOIO 4YacTh paboOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[IbI, OILIEHHBATH
KaueCcTBO pe3yJibTaTa M KadeCTBO CBOEro BKJIaJa B OOHIMH pe3ynbTaT Mo
KputepusiM, chOpMyJIHPOBAHHBIM YUaCTHUKAMH B3aUMOJECHCTBUS.

PeryasiTuBHble yHUBepCcaJbHbIe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

BBIABJISITh MPOOTEMBI ISl PEUICHUS] B KU3HEHHBIX M YYEOHBIX CHUTYaIlUsX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXOJaX MPUHATHS pelIeHU (MHIUBHUAYyalbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, alTOPUTM pelleHus 3aaadu (WM ero
4acTh), BBIOMpaATh CMOCOO pemieHUus ¢ Y4YE€TOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BapPUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(MOpMaIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

BJIAJETh CIIOCOOAMHM CaMONIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysbTaTa
pelieHrs MaTeMaTU4ecKoi 3aj1auyn, CAMOMOTHUBAIUU U pedIIeKCuu;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBHI B JESTEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HaliJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH MOCTABJICHHON LENH U
YCIOBHSIM, OOBACHITh MPUUHMHBI TOCTHKEHUS UM HEIOCTHXKEHUS LI€TU, HAXOIUTh
OLINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMHM NPU H3YYEHHH MaTEMaTHYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAJIbHYIO OLIEHKY PEIICHUS 3a1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xon1ty o0yuenust B 7 kjacce oOy4aromuiics MoJyyuT Caeayoue npeIMeTHbIe
pEe3yJIbTATHI:

Pacno3naBaTh M3ydYeHHBIE T€OMETpPUYECKHE (UTYPBI, ONPENENATh UX
B3aMMHOE€ PAaCIIOJIOKEHHE, H300paKaTh reoMeTpuyeckue (GUTypbl, BBITTOIHATH
YEpPTEXKU IO YCIOBHUIO 3aAauu. M3mepATh JIMHEWHBIE W YIJIOBBIE BEIMYHUHBI.
PemaTe 3a7aun Ha BEIYMCIIEHHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

JlenaTb NPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIIMYHUH IMPEIMETOB B
peasbHOM JKM3HM, Pa3MepoOB MPUPOAHBIX OOBEKTOB. PaznmuuaTh pa3Mepbl 3THX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epPTEKU K TEOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOIb30BaTh
MPU3HAKU U CBOICTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a]1a4.

[IpoBONTE JTOTUYECKUE PACCYKICHUS C MCIOIB30BAHHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30oBaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIWAHbI, MPOBEAEHHOM K  THUIOTEHY3€  NPSAMOYTOJIBHOIO
TPEYrOJIbHUKA, B PEIIECHUHA T€OMETPUUYECKUX 3a/1a4.

OnpenensiTe napamiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTh mapajuieIbHOCTh MPSAMBIX ¢ MTOMOIIBI) PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM MPSMOU 0 TOYEK APYTrOM MPSIMOM.

Pemiats 3aauun Ha KileT4aToM Oymare.

[IpoBOAUTH BBIYUCIEHUS U HAXOJUTh YHUCJIOBbIE MU OyKBEHHBIE 3HAYCHUS
YIJIOB B TEOMETPUYECKHX 3aJadyax C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYIOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpH
MEPECEYEHNH [IBYX MapAJUICIBbHBIX MPAMBIX CeKylel. Pemare mnpakTthdeckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Bnaners monsituem reomerpudeckoro mecra touek (I'MT). Omnpenensith
OMCCEKTPUCY yIjla U CepEIMHHBIA NEPHEHANKYISIP K OTPE3KY KaK T€OMETPUUECKHUE
Mecta Touek. [loap30BaThcs MOHSATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTENbCTBE TEOMETPUUECKUX YTBEPKACHUN U IIPU PELICHUM 3a/1a4.



DopMynupoOBaTh ONPEAECICHHUS OKPYKHOCTHM W Kpyra, XOpIbl U JAUAMETPA
OKPYHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. Y METh IOKa3bIBaTh U IPUMEHSTh
ATH CBOMCTBA MPH PEIICHUU 3a]1a4.

Brnagete moHSATHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaXoJuTh €€ MeHTp. JloKa3pIBaTh U UCIOIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete noHsTHEM KacaTelbHOW K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KAacaTeJIbHOW M pajanyca, MPOBEAEHHOIO K TOUKE KACAHUS.
Jloka3pIBaTh pAaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, NPOBEAEHHBIX U3
OIHOW TOYKH, U IPUMEHSATH 3TO B PEIICHUN T€OMETPUUECKHUX 3a/1a4.

Jloka3pIlBaTh W TIPUMEHSTH TMPOCTEUININE TE€OMETPUYECKUE HEPABECHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKUE MTOCTPOCHUS C TOMOLIBIO LUPKYJISI U
JIMHEUKH.

K xoHnmy oOydenns B 8 Kkiacce oOydaroUuiics TMONYYUT CJIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIIbI YETBIPEXYTOJIBHUKOB, WX DIIEMEHTHI,
M0JIb30BAThCS UX CBOWCTBAMM IMpPU PEIICHUH I'€OMETPUYECKHUX 3ajad. Pasnuuath
IPU3HAKU U CBOWCTBA IMapajuiesorpaMma, poM0a 1 MpsMOyTOJIbHUKA, JOKa3bIBAaTh
UX U YBEPEHHO MPUMEHSTh MPU PEIIEHUH T€OMETPUUYECKUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANAaH TPEYroJIbHUKA (LIEHTpa
Macc) B pellIeHUH 3a]1ay.

BnaneTe nonstHeM cpenHed JMHUU TPEYTOJbHUKA U TPaNeLH, TPUMEHSITh
X CBOWCTBA NIpPH PEIICHHMH T'€OMETPUYECKUX 3adad. lcrmonp3oBaTh Teopemy
dajieca U TEOpEMY O HNPONOPLHUOHATIBHBIX OTPE3KaX, MIPUMEHATh UX ISl pEeLICHUS
MPaKTUYECKUX 3a]a4.

Pacno3HaBaTh ULEHTpaJbHO-CUMMETPUYHBbIE (DUIYpbl U HCIOJIB30BATh HX
CBOICTBa IIPU PEUICHUU 3a]a4.

Brnanerb moHSATUSMU MOA00MS TPEYTOJBHUKOB, KO3 dUIlMEeHTa MOa00us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEYTrOJIbHUKOB. IMETh MpeACcTaBIeHHE O
npeodpa3zoBaHuM MOA00UA U O MONOOHBIX (urypax. [loap3oBaThca mpuU3HAKAMU
no00Usl TPEYTOJIbHUKOB IPH PEIICHHH T'€OMETPUYECKUX 3aaad. Jlokas3piBaTh U
MPUMEHSATH OTHOIIEHHS TPOTOPIIMOHATIBHOCTH B IPSIMOYTOJIbHBIX TPEYTrOJbHUKAX.
[IpumeHsATh Mog00ME B MPAKTUYECKUX 3aadax.

BelBOmUT, W HCNONB30BaTh MpocTeimme (GopMyiabl I IJIOMIAIU
TPEYroJIbHHUKA, apajljiesorpaMma, pomOa u Tpaneuuu. Beraucnsate (pa3anyHbIMA
cnoco0amMu) IJIOIAAb TPEYTroJAbHUKA M IUIOMAJM MHOTOYIOJBHBIX (UTYp
(momB3ysACh, TZi€ HEOOXOAMMO, KaJbKyJISATOPOM). 3HATh OTHOIIEHHWE IUIOIIAeH



NOJO0OHBIX (PUTYp M NMPUMEHATHh NPHU pelleHUuU 3anad. [I[pUMeHSTh MoJydeHHbIE
YMEHUS B IPAKTUYECKHX 3a/1ayax.

[Tonb3oBaTbess Teopemoin Iludaropa myg pemieHUss TE€OMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAaKTUYECKHX
3a/layax, CaMOCTOSITENIBHO J€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Brnanete mNOHATHEM BHMCAHHOTO M IEHTPAIBHOTIO YIUIa, YIVIA MEXIY
KacaTelIbHOM M XOPAOW, ONMCAHHOW M BIMCAHHOW OKPYXHOCTH TPEYTOJIbHUKA H
YeThIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPHU PELLIEHUH 3a/1a4.

[IpuMeHATh MONydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENIN JUIS 3a/1a4 peabHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCIEHUS
C TNPUMEHEHUEM TMOJ00UsS W TPUTOHOMETPUM (MOJB3YSCh, TJAE HEOO0XOIUMO,
KaJIbKYJISITOPOM).

K xon1y o0yuenust B 9 kj1acce oOy4aromuiics MOJIyYuT CAEAyIOLUe MPEeIMETHbIC
pe3yabTaThl:

3HaTh TPUTOHOMETPHUUECKUE (PYHKIIMH OCTPBHIX YIJIOB, YMETh HAaXOAUTh C UX
MOMOIIIBIO PA3IMYHbIE SJEMEHTHl MPSAMOYTOJIBHOTO TpPEYroJibHUKA («pelieHue
MPSIMOYTOJIHBIX TPEYTOIBHUKOBY ). HaxoauTh (C MOMOIIBI0 KalbKYJISITOPA) JJIHHBI
U yTJIbI 1J1S1 HETAOJIMYHBIX 3HAYCHUM.

[Tonp3oBaThCa (popMysiaMHu TPUBEICHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJECTBOM JUISl HAXOXJCHUS COOTHOLICHUN MEXJy TPUTOHOMETPUUECKUMU
BEJIMYMHAMM.

JIoKka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, IMPUMEHATH UX IS
HaxXO0XJICHUSI Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJILHUKOBY),
IPU PELICHUU TEeOMETPUUYECKUX 3adad. [IpUMEHSATH MOJIydeHHbIE 3HAaHUS IpU
PEIICHUN MTPAKTUYECKUX 3a/1a4.

[IpyuMeEHATH TPUTOHOMETPHUIO B 337]a49aX HA HAXOXKJICHHUE TIOIIAAN, BIBOJUTH
U BJIAJETh TPUTOHOMETPUYECKUMHU GOpMyJIaMH [JIsl IUIOIIAAU TPEYroJibHUKA,
napasuiesiorpamMmma, pom0a, Tpaneuuu, BEIBOJUTh U TPUMEHSITH popMyiy ['epoHa u
dbopmyIty JUIs TUIOIAIU BBITYKIJIOTO YETHIPEXYTOIbHUKA.

NmeTs mnpencraBieHME O TOMOTETHH, TMPUMEHSITh B IPAKTUYECKUX
CUTYyalLHsX.

Hcnonws3oBath TeopeMsbl UeBbl 1 MeHENas P PEIIEHUHN 3a4a4.

Hcnonp30BaTh TEOpPEMBI O BIIMCAHHBIX YIJIAX, YIJAX MEXIY XOpAaMu
(CeKylMMHM) U yriie MEXAY KacaTeIbHOU U XOPJIOM MPU PEIIEHUU T€OMETPUUECKUX
3ama4. Jloka3plBaTh M MPUMEHATH TEOPEMBI O MPOU3BEIACHUM OTPE3KOB XOpJH, O
MPOU3BEICHUN OTPE3KOB CEKYIIHNX, O KBAIPATE KACATEIbHOM.

Brnanerr moHsTHEM KOOpPAWMHAT Ha IUJIOCKOCTH, pabOTaTh C ypaBHEHHEM
NpsSIMOM  Ha IUIOCKOCTH. BrageTs mNOHATUSIMU yTIOBOro koddduimeHta u
CBOOOJHOTO YJieHAa, MOHUMATh MX T€OMETPUYECKUM CMBICI U CBSA3b YTIOBOTO



kod(pdunrenTa ¢ Bo3pacTaHUEeM U YObIBAaHMEM JUHEUHOW QYHKIUU. YMETh
pemarh METOJAOM KOOpPAMHAT 3aJayd, CBSI3aHHbIE C NapaUIeIbHOCTBIO W
MEPIEHIUKYJISIPHOCTHIO TMPSAMBIX, MEPECEUCHUEM IMPSMbBIX, HAXOXKICHUEM TOYEK
nepeceyeHus.

BriBomuth UM BIajeTh YpaBHEHUEM OKpYKHOCTH. Mcmonb3oBaTh MeETON
KOOpAMHAT Il HaXOXJEHUsI MEepPEeCceUeHUl OKPYKHOCTeHl U mpsMbIX. Branersb
dbopmyaMu paccTOSIHUSI OT TOYKM JO NOPsIMOM, IUIOIIAAM MapajuieorpaMma B
KOOpAMHATaX, UMETh MOHSATHE 00 OpueHTHpOBaHHOW momaau. [loap3oBaThes
METOJOM KOOpJAMHAT Ha IUIOCKOCTH, NPUMEHSTh €ro TMpu pelieHUuU
F€OMETPUYECKUX U TMPAKTUYECKUX 3anad. [IpuMeHsTh MeToJ KOOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a]adax.

Brnanerr moHsiTUEM BEKTOpa. YMETh CKJAJbIBaTh U BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YKCIJO, BIAJETh MpaBUIaMU TPEYTroOJbHHKA U MapajijieiaorpaMma.
Brnanerh npakTUYeCKUMU UHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO MOJIH30BATHCA
KOOpAMHATaMH BeKTopa. BriageTs cloXeHWEeM U BBIYUTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOpAUHATAX.

Nwmets npencrasienue o 0asuce (Ha MIOCKOCTH). PackiiaibiBaTh BEKTOPHI MO
O0aszucy. PacknagpiBaTh BEKTOpPhl CHJI € TOMOUIBIO TMPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOIIEHUH. [IpuMeHsATh MOTy4YeHHbIE 3HAHUS B
MpOCTENIINX (PU3UUECKUX 3a/1adax.

Brnanerb moHsATHEM CKalIsipHOTO MPOU3BEACHUS BEKTOPOB, MOHUMATh €O
F€OMETPUYECKUM CMBICII U YBEPEHHO IOJb30BAThCA €r0 BBIPAKEHHEM B
JIEKApTOBBIX KOOpJUHATAX. 3HATh AUCTPUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUS
U €ro CBA3b C MpoenupoBaHreM. [I[puMeHsITh CKaSIpHOE MPOU3BEICHUE BEKTOPOB
JUISL HAXOXIEHUS JJIMH U YriaoB. PemaTe reoMerpuyeckue 3aJadyud ¢ MOMOIIBIO
CKJISIpHOTO TIpou3BeieHUs. VIcnosib30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anreOpandeckux U QU3NIECKUX 3aadax.

Brnanerh MOHSATUSIMH MPaBUWIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTU OKPYKHOCTH M PAJUAHHOW MEpPHI yIJia, BEIYUCIATH IUIOMIA/lb Kpyra U
ero yacted. [lonumate cMmbica yucia n. [[puMeHATH MOTydYeHHBIE YMEHUS MpHU
pEelIeHNH TMPAKTUYECKUX 3aJay. 3HaTh HUCTOPUYECKHE CBEJCHUS 00 H3MEpPEHUU
JUTMHBI OKPY>KHOCTH U IJIOIIAAH KpYyTa.

NmeTs mnpencraBieHue O MOpeoOpa3oBaHUU IIOCKOCTH, O JBHXKCHUSIX.
Haxoaute ocu, NEHTpPHl CUMMETPUM (PUTYp, LEHTPHl MOBOPOTA, HAXOIUTH
KOMIMO3ULIUK TpOCTeNIuX mnpeodpazoBaHuil. [IpuMeHSATh IBHXKEHUS IUIOCKOCTH
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpuMeHSTh MONyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHYECKHE
MOJIENH ISl 3a/1a4 peaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS



C TPUMEHEHHEM IMOJ00MS U TPUTOHOMETPpUUECKUX (YHKIUN (MONB3YACh, T
HEO0O0XO0JIMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnnyecTBo yacos JIEeKTPOHHBIE
Ne HanmMeHoBaHMe pa3e/ioB U TeM (uudposrbie)
KonTpoJbHble IIpakTH4eckue
n/n NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. IIpocreimmue
1 reoi/[eTqueCKHe Quryps 1 X 28 1 https://resh.edu.ru/subject/17/7/
cBoiicTBa. MI3MepeHue reomeTpuaeckux
BEJIMYMH
2 TpeyronbHUKN 19 1 https://resh.edu.ru/subject/17/7/
3 HapanensHocte. CyMMa yrios 15 1 https://resh.edu.ru/subject/17/7/
MHOT'OYT'OJIbHUKA
4 IIpssMOyTOIBHBIE TPEYTONIBHUKH 7 https://resh.edu.ru/subject/17/7/
['eomeTpuueckue HepaBeHCTBA 1 https://resh.edu.ru/subject/17/7/
OxpyxHocTb. 'eomeTpruyeckue mecra
6 tTouek. [locTpoeHust ¢ momolkLo 18 1 https://resh.edu.ru/subject/17/7/
LUPKYJIS U JIMHEUKU
II 600
7 OBTOPEHHE, 000 meHP\,Ie’ 10 1 https://resh.edu.ru/subject/17/7/
CUCTEMAaTH3alMsl 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME




8 KIIACC

Ne

HanmMeHoBaHMe pa3ieioB U TeM

KoaunuyecTBO 4acoB

DJIeKTPOHHBIE (HU(POBHIE)

KonTpoabHbie IMpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTeIbHBIE PeCypChI
padoThI padoThI
1 UeTBIPEXYTOTBHHIKH 27 ) https://resh.edu.ru/subject/17/8/
) TMoxo6ue 16 1 https://resh.edu.ru/subject/17/8/
3 Tiomans 16 1 https://resh.edu.ru/subject/17/8/
4 Teopema [Iudaropa n Hauana 18 1 https://resh.edu.ru/subject/17/8/
TPUTOHOMETPUHU
5 VYTIBI ¥ YeThIPEXYTOIbHUKH, 20 1 https://resh.edu.ru/subject/17/8/
CBSI3aHHBIC C OKPY>KHOCTBIO
6 [ToBTOpeHnue, 06001IEHNE, 10 1 https://resh.edu.ru/subject/17/8/
cucTeMaTu3alus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOT'PAMME




9 KITACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM JuiekTpoHHbBIE (UG POBbIE)
KonTpoabHbie IpakTnyeckue
n/m MPOrpaMMblI Bcero o0pa3oBaTeIbHBIE PeCypChI
padoThI padoThI
1 PellieH e TPEyTONbHIKOR oy ) https://resh.edu.ru/subject/17/9/
) Ton0GHe TPEyroTbHIKOB 12 1 https://resh.edu.ru/subject/17/9/
3 MeTos KoopIHHAT 10 1 https://resh.edu.ru/subject/17/9/
4 BexTopsi 20 1 https://resh.edu.ru/subject/17/9/
5 JlnuHa OKpY>KHOCTH M IIJIOIIAh 16 1 https://resh.edu.ru/subject/17/9/
Kpyra
6 JTBIKEHEATLIOCKOCTH 10 https://resh.edu.ru/subject/17/9/
. [ToBTOpeHue, 06001IeHNE, 12 1 https://resh.edu.ru/subject/17/9/
cucTeMaTu3alus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 100 7 0
[TPOT'PAMME
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