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INOACHUTEJIBHASA 3AIINCKA

['eomMeTpusi Kak OJWH U3 OCHOBHBIX pAa3/EJIOB LIKOJIbHOW MAaTEMAaTHKH,
UMEIOIINIA CBOEH IIeNbi0 00ECTIeYNTh M3Y4YeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M B3aUMHOE pACIIOJIOKEHUE, ONUPAaeTCss Ha  JOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHHs T€OMETPUM Ha YPOBHE OCHOBHOI'O
oO1ero 00pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIONIMIICS YUYUTCS MPOBOJUTH
JIOKA3aTeNIbHbIE PACCYKJICHUS, CTPOUTD JIOTHUYECKUE YMO3aKIIIOUEeHHMs, JOKA3bIBATh
VCTUHHBIE YTBEPXKICHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJIeHHs «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IIPU3HAKOB,
dbopmynupoBath o0paTHbie yTBepkaeHUd. (Ocoboe 3HaueHHe JOoKa3aTesbHas
JIMHUSL UMEET AJI YTITyOJIEHHOTO N3YUYEHUSI MATEMATUKH.

[{enbro M3yyeHusi TEOMETPUU SIBISIETCS MCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEUAIOIINUXCS
B peasbHON ku3HM. OOydvaromuiics JIOJDKEH  HAY4YUThCS  OMNPEIENATh
reOMETPUYECKYI0 (UTypy, OIHUCHIBATH CJIOBAMHU YEPTEXK WM PUCYHOK, HAWTU
IJIOWAAb  3€MEJIbHOIO  y4acTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kalenst miu TpeOyemble pa3Mepbl rapaxa ajs aBTOMOOWIIAL.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHnu 3agad MPaKTUYECKOTO XapakTepa OOYyYarOUIUIiCs YUUTCS CTPOUTH
MaTeMaTUYECKHE MOJEIM pEANbHBIX JKU3HEHHBIX CHUTYallMil, MPOBOAUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTb MOJTYYEHHOTO PE3yJIbTATA.

Oco0eHHOCTh yU4eOHOTO Kypca yriyOJEHHOTO U3YYCHHS T€OMETPUH COCTOUT
B TOM, YTO 0Oy4aroluecss He MPOCTO 3HAKOMSATCS € ONpeAeIEHHBIMU MOHATHIMH, a
YBEpPEHHO OBJaJieBatoT UMH. CylIECTBYIOIIME TEMBI MPOrpaMMbl 0a30BOT0 Kypca
reOMETPUH U3ydaroTcs Ha OoJiee TITyOOKOM YpOBHE, a 00ydarouuecs: IpuoOpeTaroT
YMEHUS, MOMOTalIINe UM YBEPEHHO NPUMEHSTh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, MPexkie Bcero Gpusuke u nHphopMaTuke,
a TaKXe I0JIb30BAThCS ITOJYYEHHBIMM 3HAHUSAMM MPHU PEUICHUH NPAKTUYECKUX
3ajad.

CornacHo yueOHOMY IlaHy B 7-9 Kiaccax wu3y4aercsi yriayOJn€HHBIM
yueOHbIit Kypc «I'eoMeTpusi», KOTOPBIN BKIIOYAET CIICIYIONINE OCHOBHBIE Pa3/Ieibl
conepxkanus: «Hawama  reomerpum», «TpeyroapHukm», «OKpYKHOCTBY,
«Yetpipéxyronbaukny, «[logoduey, «InemeHTs TpuronomeTpumn», «Ilnomaan», a
Takxke «Meton koopuHaty, «Bexropsy, «IIpeoOpazoBanHus MI0CKOCTH.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 yacoB: B 7
kiacce — 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezlenio), B
9 knacce — 102 ygaca (3 yaca B HEJIETIO).



COJEPXAHME OBYUYEHUA
7 KUIIACC

Hauagna reomerpun

Hctopuss BO3ZHUKHOBEHUS U pPa3BUTHA reoMeTpud. HauyanpHble NOHATHS
reomeTpuu. Touka, npsmasi, oTrpe3ok, Jyd. [lonstue o0 akcuome, Teopeme,
JI0OKa3aTEIbCTBE, ONPEACICHUN.

B3aumHoOe pacnosioxkeHue To4yek Ha npsMou. M3MepeHue IUIMHBI OTpEe3Ka,
pPacCTOSIHUE MEXAY TOUYKAMMU.

[Tomymnockocte u  yros. Buabl yrioB. M3MepeHue BEIUYMH YIJIOB.
BepTtukanbHble 1 cMeXHBIE YIIibl. [lapannenbHble U NEPIEHIUKYISPHBIC TIPSAMBIE.
Paccrosnaue ot Touku 1o npssmou. buccekrpuca yria.

Jlomanas. Bunbl somanbix. [[imrHa siomaHoi. MHoroyroneHuku. [lepumerp
MHOT0yroyibHuKa. [IoOHsITHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble MpEACTABICHUS O paBeHCTBE (GUTYp, HUX PACIOIOXKECHUH,
CHUMMETPHH.

[Ipocreiimme nocrpoeHus. UHCTpYMEHTHI 11 U3MEPEHUMN U IIOCTPOCHU .

TpeyroabHuku

Buapl TpeyronbHUKOB: OCTPOYTOJIbHBIE, MPSAMOYTOJbHBIE, TYIOYTOJbHBIE,
paBHOOEIIpEHHbIC, pAaBHOCTOpOHHME. Meauana, OHCCEKTpuUca M BBICOTA
TPEYTrOJIbHUKA.

PaBencTtBOo TpeyrosbHUKOB. llepBblii W BTOpPOW MPU3HAKA PABEHCTBA
TPEyroJibHUKOB. PaBHOOeApEeHHbIE TpPEYroJbHUKM M UX cBoicTBa. [Ipu3Hak
paBHOOEIPEHHOI0 TPEYTroJibHUKA. TpeTuit Mpu3HaK paBeHCTBA TPEYTOJbHUKOB.

CoOTHOLIIEHUSI MEXIYy CTOPOHAMHM M yTIJIamMu TpeyrojbHuka. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO O JJIMHE JTOMaHOM.

Cummerpuunbie  ¢Gurypsl. (OCHOBHBIE CBOWCTBa OCEBOM CHMMETPHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOLLIEM MHPE.

I[HapasneabHbie npsimpie. CyMMa yIrji0B MHOTOYTOJIbHUKA

[TapaiienbHOCTh MPAMBIX, HCTOPUYECKUE CBEAECHUS O mocTynare EBkinnaa u
0o ponu JlobGaueBCKOTO B OTKPHITHH HEEBKINAOBOW reomerpun. CBOWCTBa U
MPU3HAKU NapajuieNbHbIX NpsiMbIX. CymMMa yIJiOB TpeyroiabHUKa. BHenHue yribl
TpeyrojpHuka. CymMMa BHYTPEHHUX YIJIOB MHOTIOYI'OJIbHUKA M CyMMa BHEIIHHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyro/ibHbIEe TPEYTrOJAbHUKH

[Ipu3Hakyu paBeHCTBA NPSMOYTOJBHBIX TPEYTOJBHUKOB. lleprnieHauKkyisip u
HakJIOHHAs. CBOMCTBO MEQUaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpsaMoyroibHbIi TPEyroJbHUK € yriioM B 30°.

OxpyxHOCTH



[ToHsATUS OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYKHOCTHM M Kpyra: LIEHTP,
paauyc, IuaMerp, XopJa, UX CBOMCTBA. B3auMHOE pacmnosoKeHHe OKPYKHOCTH H
npssMoi. KacarenbHas u cexkymas K OKpYyKHOCTU. OKpy>KHOCTb, BIIMCaHHas B
yroii. [Ipocreimue nocTpoeHus ¢ MOMOIIBIO HUPKYJIA U JIMHEHKU.

I'eomeTpuyeckne MecTa TOYEK

[TonsiTue 0 reomMeTpUUECKOM MecTe TodeK. [[pumepsl reOMeTpUuYEeCKUX MeCT
TOYEK Ha IUVIOCKOCTH. brccekTpuca yria u cepelMHHbBII NEPIEHANKYIIAP K OTPE3KY
KaK IeoOMETpUYEeCKHe MecTa TodyeK. OmnucaHHas OKPYKHOCTb TPEYrOJIbHHKa, €€
HeHTp. Meroa reoMeTpuuecKX MEeCT TOUEK MPU PEIIEHUH F'€OMETPUUECKUX 3aau.

ITocTpoeHusi ¢ MOMOIUBIO HMPKYJIS U JHHEHKH

Hcrtopuueckue ceaenus. OOOCHOBAaHUS MPOCTEUIINX TOCTPOCHUH, JTarlbl
3a/1a4v Ha IIOCTPOEHMS, pELIEHUE 3a/1a4 Ha [IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

8 KJIACC

YeTbIpeXyroJbHUKH

[Tapasnenorpamm, ero mnpu3Haku MW cBoiicTBa. IIpsAMOyroiabHuk, pomo,
KBaJIpaT, UX MPU3HAKU W cBoiicTBa. Tpamenusa. PaBHoOenpenHas tparenus, e€
cBoricTBa U npu3Haku. [IpsmoyronbHas Tpaneuus. CpeaHsis JMHUS TPaNeLu.

CpenHsast nUHUS TPEyTroJbHHUKA. METoJ yABOEHUS MEANaHbl TPEYroJIbHUKA.
Teopema 0 nepeceueHUn MeMaH TPEYTOJbHUKA.

Teopema @aneca, Teopema O MNPONOPLUUOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 1151 IpOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHoxooue

[logoOue TpeyroabHUKOB, KoddduiuueHnt mogodus. I[lpuszHaku mnomoOus
TpeyroabHUKoB. [lpuMeHeHue MoMO0UsT MpHU PEIICHUH TEOMETPUUYECKUX U
MPAKTUYECKUX 3a/1a4.

ILiomans

[lonsatue o mromaau. CBoiicTBa IUIOHIaAe TeoMETpUYECKUX (uryp.
[Tpocreiimue GopMyIbl IS IO TPEYTOIBHUKA, MapajuieiorpaMMa, poMoOa u
Tpaneruu. [nomaau mogoOHbIX Guryp. OTHOIIEHUE TIOMIAICH TPEYTOJIHHUKOB.

Teopema Iudaropa

Teopema Iludaropa. IIpumenenue teopembl Iludaropa mnpu pemeHUn
IPAaKTUYECKUX 3a/1a4.

JJIeMeHTbI TPUTOHOMETPUH

CHuHyC, KOCHHYC, TAaHI€HC M KOTAHI€HC OCTPOro yriia NpsIMOYTOJbHOIO
TpeyrojapHuka. Tpuronomerpuyeckue ¢ynkuu yriaoB B 30° 45° u 60°.
[IponopuHOHAIBHBIE OTPE3KU B IPSMOYTOJILHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBSI3AHHbIE C OKPYKHOCTBIO



BrnmcanHble M LEHTpanbpHBIE YIUIBI, YIOJl MEXAY KacaTeJIbHOW M XOpIOH.
Yriel MexXQy XOpJaMHM M CEKylIMMH. BrnucaHHbIE M ONMCAaHHBIE OKPY’KHOCTH
TPEYTOJIbHUKA M 4YeThIPEXYroJbHHUKH. CBOWCTBA M NPHU3HAKM BIIMCAHHOIO
YeThIPEXYTrOJIbHUKA. B3anMHOE pacnonoxkeHue IByX OKpyxkHocre. Kacanue
okpy>kHocTel. OO1IMe KacaTelbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Pemenue TpeyrojibHMKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pgo 180° OcHoBHOE
TPUTOHOMETPUYECKOE  TOXAECTBO. dopmynbl  TPUBEACHUS. Pemenue
TPEYTOJBHUKOB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB. Pemenune
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenune 3a1a4 reoMeTprU4ECKON ONTUKH.

Tpuronomerpuueckue bopmMyIbI TSt VIO TPEYroJIbHUKA,
napaienorpamma, pombOa, tpanenuu. dopmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETBIPEXYTOJIbHUKA.

ITomo0ue TpeyroibHUKOB

Xopapl ©W TOAOOHBIE TPEYrOJIbHUKA B  OKPY>KHOCTH. Teopema o
IIPOU3BEJACHUU OTPE3ZKOB XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBajJpaTe KacaresbHOW. [IpruMeHeHue npu pelmeHnr reoMeTpuYecKuX
3aga4d. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTnu.

MeToa KOOpAMHAT

VYpaBHeHHE NPSIMON Ha TUIOCKOCTH. YTJ0BOW KO3 UIMEHT M CBOOOIHBIN
YJI€H, UX TIeOMETPUYECKUil cMbIcia. [lapamnenpbHOCTs M NEPHNEHIUKYJSIPHOCTD
npsIMBIX (depe3 yriioBod Ko HUIIMEHT).

VYpaBHeHue OkpyxHocTH. HaxokneHne mnepecedeHui OKpPYKHOCTEW U
IpsIMBIX B KoopauHatax. Popmyna pacCTOSHUSA OT TOUKM A0 mpsimMou. Ilmomans
napajjiesiorpaMma B KOOpJMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIAJIH.
[IpumeHeHne MeTo1a KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4ax.

BexkTopsl

Bekropel Ha minockocTu. CnoXeHUE W BBIYMTAHHE BEKTOPOB — IIpaBUia
TPEYTOJbHUKA U MapajuiesiorpaMmma. Y MHOKEHHUE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. CIIOKEHHE M BBIYMTAHUWE BEKTOPOB, YMHOXXEHHE BEKTOpPA HAa YHUCJIO B
KoopauHatax. [[puMeHeHne BEKTOpOB B (PU3UKE, LIEHTP Macc.

[Tonstue o Gasuce (Ha miIockocTu). Pa3noxkeHuss BEKTOpPOB Mo 0Oa3ucy.
CkansipHoe NpPOU3BEICHUE BEKTOPOB, I'€OMETPUUYECKUN CMBICI U BBIPAXKEHHUE B
JEKapTOBBIX KoOpJuHATaX. JMCTpUOYTUBHOCTH CKaJISIPHOTO MPOU3BEICHUS.
CkansgpHoe TpoM3BENEHME U IpoenupoBaHue. [IpuMeHeHue CKalaspHOro



IIPOU3BEACHUS BEKTOPOB U HAXOXKIECHWS [JUIMH W yrioB. Pemenwue
reOMETPUYECKHX 3a4a4 C IIOMOIIBIO CKAIAPHOIO IPOU3BEICHHUS.

JJINHA OKPYKHOCTH U IJIOIIAb KPyra

IIpaBunbHbBIE MHOIOYrOJAbHUKM. JliMHAa OKpyXHOCTU. I'pamycHas u
paauaHHas Mepa yrja, BBIYHMCICHHME JUIMH Oyr OKpyxHocTei. Ilnmomane kpyra,
ceKTopa, cermeHTa. Mcropuueckue cBeieHUs] 00 U3MEPEHHUH ITTMHBI OKPYKHOCTH U
IJIOIIAIH KPYTa.

JIBMKEeHM S MJIOCKOCTH

[enTpasnbHast cummerpus. LlenTpanbHo-cumMmerpuunble purypsl. [1oBopoT.
OceBas cummetpus. OUrypel, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU OCH.
[TapaytenbHbIi IEPEHOC.

[lonsitue nBwxkeHuss U ero cpoiicTBa. PaenctBo Quryp. Ilpossrenus
CUMMETPUU B IPUPOJE, KUBOIMUCH, CKYJBITYype, apxurekrype. Komnosunnn
NBUKeHUH (mpocTeimne npuMepsl). [I[puMeHeHrne B reoMeTpuuecKuX 3a1ayax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJIbTATBI OCBOEHUS MPOrPaMMbl MO MaTEMAaTHUKE
XapaKTEepU3yKTCs B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

NPOSIBIECHUEM MWHTEpeca K TMPOUNUIOMY M HACTOSLIEMY POCCUHCKOM
MAaT€MaTHKH, [IEHHOCTHbIM  OTHOIIEHWEM K  JIOCTH)KEHUSIM  POCCHUMCKHX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMAaTHUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITHUX
TOCTIKCHUN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U PeaM3aliu ero
npaB, MPEJICTABIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SIBJIECHUH, MPOLEAYp IpakJIaHCKOro odliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPaKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHUHUIIOB B IESITEILHOCTH YYEHOTO;

3) TPy10BOIr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTHYECKUX 3a1a4
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KM3HU IS YCHENTHOW MpogecCHOHAIbHON
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHJIUBUIyAIbHOU TPAEKTOPUHU 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTHYECKOro BOCIIUTAHUS

CHOCOOHOCTBIO K  OMOILIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, pPEUICHUH, pPACCYX ACHUI, YMEHHIO BUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTe HAYYHOTO MMO3HAHMS:

OpPUEHTALIMEd B JIESITEIbHOCTH HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTHYECKOW HAyKu Kak c(epbl 4YeloBEeYeCKOn
JEATEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl PA3BUTHUS LHUBUJIA3ALINH,
OBJIQJICHUEM SI3IKOM MaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpeACTBOM
MIO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMH MCCIIEA0BATENBCKON IEATEIBHOCTH;

6) ¢usmyeckoro BocnuTraHusd, GOPMHUPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAILHOIO 0JIArONoNyYHs:



TOTOBHOCTBIO MPUMEHSITh MaTEMAaTHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBBS, BEACHHS  370pOBOTO  oOOpa3a JKU3HU  (30pOBOE  IHTAHHE,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryjspHas (Qunveckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABBbIKA peQIEKCUM, TPU3HAHUEM CBOETO
mpaBa Ha OUIMOKY M TaKOTO e IpaBa JIPYroro 4ejaoBeKa;

7) 3K0JOru4eCKOro BOCIMTAHMS

OpHEHTalMel Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUW ISl pelIeHus 3a7a4
B 00JIaCTM COXPAHHOCTH OKpY>Karollell cpefbl, IJIAaHUPOBAHUS TMOCTYNKOB U
OIICHKM MX BO3MOXXHBIX TOCJEICTBUN sl OKPY’)KaIOIIeH cpejbl, OCO3ZHAHUEM
TJI00AIBHOTO XapakTepa dKOJIOTHISCKUX MPOOJIeM U MyTeH WX PeIICHUS;

8) aganTanuM K M3MEHANIUMCS YCJAOBHUAM COUMAJIBHOH M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JIeATeIbHOCTh, B TOM YHCJIC
YMEHHUE YUYUTHCS Yy NPYyTHX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JEATENbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYIUPOBATH UJIEH,
MOHSATHUSI, TUMIOTE3bl 00 00BEKTAaX U SIBIICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
0co3HaBaTh ACHUIMTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, TIaHUPOBATh
CBOE pPa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTYyaIlMio, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAEMbIe pelIeHUus] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJEACTBUSA, OPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHS TPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITUECS OBJIaJICHUEM YHUBEPCAITbHBIMA
MO3HABATEILHBIMU  JIEHCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEUCTBUSAMH U YHUBEPCATbHBIMH PETYJITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCATbHBbIE y4eOHbIE 1eHCTBUS
ba3oBble Jilornvyeckue JeiicTBUA:

BBISIBISITh U XapPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH MEXIy MOHATUSAMH, (QOopMyIUpOBaAThH
OTpEe/ICJICHUS] TIOHSATUM, YCTaHABIUBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(DUKAILIUH,
OCHOBaHWUS JJIs1 000OIICHNS ¥ CPABHECHHSI, KPUTEPUU ITPOBOIMMOTO aHATN3A;



BOCIIpUHUMATh,  (opMymupoBaTh ®  TPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHH, YMO3aKIIOUCHU 110 aHAJIOTHH;

pa30OupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN (MpsMble U OT
IPOTUBHOIO), TMPOBOAUTH CAMOCTOSITENBHO JOKA3aTE€IbCTBA MATEMaTUYECKHUX
(bakToOB, BBICTpPAWBaTh apTyMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpaTh CMoco0 perieHus ydeOHOW 3amadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh Hauboliee MOAXOASAIIMA € y4€TOM
CaMOCTOSITENIbHO BbIJICJICHHBIX KPUTEPUEB).
ba3oBble ucciaenoBarebcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HaHUS,
bopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodieMy,
CaMOCTOATENIbHO YCTAaHABJIMBATh MCKOMOE M JlaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

MPOBOJAUTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY IUIAHY OJKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00OBEKTOB MEXKIY COOOMH;

CaMOCTOSITENIbHO (POPMYTUpPOBaTH OOOOIICHHS] W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO  HAONIONCHMS, HWCCIAEAOBAHMS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TIOJYYECHHBIX PE3yJIbTAaTOB, BBIBOJIOB U 0O00OIIICHUIA;

IIPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BbIJIBUTATh
IPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanmeii:

BBISIBIISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTh MHGOpPMAINH, JaHHBIX,
HEOOXOIMMBIX JJIsl PEIICHHUS 3a/1a4H;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
WH(OpMAIINIO PA3IUUHBIX BUJOB U (DOPM MPECTABIICHHUS;

BEIOWpaTh (popmy mpenctaBieHuss WHDOpPMAIMM W WUTIOCTPUPOBATH
perraemMbie 3a/1auu CXeMaMu, TuarpaMmmMaMu, HHOU rpaduKoi U uX KOMOMHAIIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALIUU 10 KPUTEPHUSIM, MPEAJIOKEHHBIM WITU
c(hOpMyJTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:



BOCIIPHUHUMATHL U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOI TOYKY 3PCHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS MO XOJYy PEIICHHS 3a1ayH,
KOMMEHTHPOBATH TOJIYYCHHBIA PE3YNIbTAT;,

B X0Ji¢ OOCYXKJICHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOI TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE Ha TIOWCK
pelIeHusi, COIMOCTABJIATh CBOM CYXKIEHUS C CYXKJICHHSAMU JPYyTHX YYaCTHUKOB
Jyajora, oOHAapyXUBaTh pa3linuvMe M CXOJICTBO TMO3UIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MIPEICTABIATh PE3yJIbTAThl PEIICHHS 33/1a4¥, YKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUICHHUS € Y4E€TOM 3ajad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIMTOPHUH,

MOHUMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM U WHIAUBHUIYAITHHOU
paboThl MpU pEIICHHH Y4YEeOHBIX MaTEeMaTHYECKUX 3ajad, NPUHUMATh IIeJb
COBMECTHOM JeATEIHbHOCTH, IUTAHHUPOBATH OPraHU3AIMI0 COBMECTHOW paboTHI,
pacrpenensaTh BUABI padOT, JOTOBapHBATHCS, OOCYKAATh IPOIECC M Pe3yJIbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IPyHMHOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHHUM,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATH CBOK 4YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH WICHAMH KOMAaHIbI, OIICHUBATH
Ka4ecTBO pe3yJibTaTa M Kad4eCTBO CBOErOo BKJIaJa B OOIUH pe3ynbTaT IO
KpUTepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOJICHUCTBUSI.

PerynsiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE el CTBUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI ISl PEIIEHUS B JKM3HEHHBIX M YYCOHBIX CHUTYaIlUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOJaX MPUHITHUS pelIeHU (MHIAUBUAYAJIBHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISATH IUIAH, AJITOPUTM pEHIeHHUs 3aaauyu (Wid ero
4acTh), BBIOHMpaATh CIOCOO pemieHUus ¢ Y4YE€TOM HMEIOLIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATh W KOPPEKTHUPOBATh BapUAHTHI
pelIeHni ¢ y4éTOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BJIQJIETh CIIOCOOAMHU CaMONIPOBEPKH, CAMOKOHTPOJIS MPOIecca M pe3yJibraTra
pelieHnsi MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIIUU U PedIICKCUH;

MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUM 331a4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMHMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBHUE PE3yjbTaTa JESATEIbHOCTH MOCTABJICHHOW L€ U
YCIIOBUSIM, OOBSCHSTh IPUYUHBI IOCTHXKCHUS WU HEIOCTHXKCHHS 11N, HAXOIUTh
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIpakaTh SMOILIMU MPU M3YYEHUU MATEMATHUYECKHUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIBHYIO OIIEHKY pEelIeHHUs 3a]auHu.

HNPEJAMETHBIE PE3YJIbTATBI

K koniry 00yuenus B 7 kj1acce 00ydyaromuics MOIydUT CISAYIONMINEe MPEAMETHBIC
pe3yJIbTaTHI:

Pacno3naBath H3y4e€HHBIE TE€OMETpPUYECKUE (UTYPBI, ONPEIETATh UX
B3aMMHOE pPAacCIoJIOKEHHE, H300paXkaTb TE€OMETPUUYECKHE (UIYypbl, BBINOJIHATH
YEpPTEXKHU MO YCIOBHIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIE BEIIMYMHBI.
PemaTp 3a1aun Ha BBIYMCIIEHHE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath NIPUKUAKY U OLICHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYUH IIPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Pa3nuuarh pa3Mepsl ITHX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTe U K FTEOMETPUUYECKUM 3a/1a4yaM.

[lonp30BaTbCsd MNpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIIOJIb30BaTh
MPU3HAKHU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOILHUKOB IIPU PEILICHUH 3a/1a4.

[IpoBOAUTE JOTUYECKUE PACCYKAECHUS C HCIIOJIB30BAaHUEM I€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCs MpPU3HAKAMU PABEHCTBA NPSMOYIOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHAHbl, MPOBECAEHHOM K TUIOTEHY3€  IPSAMOYIOJIBHOIO
TPEYTOJbHUKA, B PELIEHUN FEOMETPUUYECKUX 3aaY.

OnpenensiTe NapawieIbHOCTh NPSAMbBIX C IOMOUIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymasd. OnpenensaTs napauiebHOCTh MPSMBIX C ITOMOLIBIO PABEHCTBA
PacCTOSIHUM OT TOYEK OJHOM MPSAMOM A0 TOUEK APYTOU MPSIMOM.

Pemate 3a1aumn Ha kieT4yaTon Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOJUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
yIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOIb30BAHUEM CYMMBI YTIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX TpHU
IIEPECEUEHNH [IBYX IApaJUICIbHBIX IPSAMBIX CeKyleh. Pemare mpakTtuueckue
3a7]a4¥ Ha HaAXOKJICHUE YIJIOB.

Brnanerp monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensartsb
OHMCCEKTPUCY yIJIa U CEPEIUHHBIN NEPIEHAUKYJIAP K OTPE3KY KaK F€OMETPUUECKUE
MecTta Touek. [lonp30BaThcs NOHSTUEM reoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTeNIbCTBE TEOMETPUUECKUX YTBEPXKACHUN U IIPU PELICHUU 3a1a4.



@opmMynUpOBaTh ONPEAECICHHUS OKPYKHOCTHM W Kpyra, XOpIbl U JHAMETPA
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. ¥ METh JOKA3bIBATh U IPUMEHSTH
STH CBOMCTBA NIPU PEUICHUU 3a/1a4.

Brnagete MoHATHEM ONMMCAHHON OKOJIO TPEYTroOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. JloKka3pIBaTh U UCIOJIb30BaTh (DaKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE
MEPHEHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Bnagers nonsATreM KacaTeabHOW K OKPYKHOCTHU, MOJIb30BATHCSI TEOPEMOU O
MEPIEHANKYJISIPHOCTH KAacaTEIbHOW M pajinyca, MPOBEAEHHOIO K TOYKE KacaHHS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, TPOBEIEHHBIX U3
OJIHOW TOYKH, U IPUMEHSTH 3TO B PEIICHUU T€OMETPUUECKHUX 3a/1a4.

Jloka3plBaTh W TPUMEHSATH MPOCTEUIINE TIE€OMETPUUYECKUE HEPABCHCTBA,
MOHUMATh UX MPAKTUYECKUI CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOIIBIO [IUPKYJIA U
JIMHEHKHU.

K koniy oOyuyenus B 8 kiacce O0OydYamOUIUMHCA TOJYYUT CIIEIYIONINAE
peaIMEeTHBIC PEe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, WX O3JIEMEHTHI,
IIOJIb30BAaThCS MX CBOMCTBAMM IpPH PEIIEHUU IeOMETPUYECKUX 3ajaad. Paznmuuath
IpU3HAKU U CBOMCTBA MapajuienorpaMMa, pomoa u NpsMOYTroJibHUKA, 10Ka3bIBATh
UX U YBEPEHHO MPUMEHSITH MPHU PEUICHIH T€OMETPUYECKHX 3a71ad.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUCHUSI MEIMAH TPEYTOJbHUKA (LIEHTpa
Macc) B pELICHUH 3a/ay.

Bnagers noHsATHEM CpeiHEN JIMHUM TPEYTrOoJbHMKA U Tparneluuu, NPUMEHSTh
UX CBOWCTBAa MpHU pEIIEHUH TIeOMETpUYecKuX 3anad. lcrosb3oBaTth Teopemy
daneca u TeopeMy 0 MPOMOPIUOHATHHBIX OTPE3KaX, MPUMEHSATh UX I PEIICHUS
NPAaKTHYECKUX 3a7ad.

Pacnio3naBaTh II€HTpajIbHO-CUMMETPUYHbIE (UTYPHl U HCHOJB30BaTh UX
CBOICTBa NP pELICHUU 3a/1a4.

Bnagetes moHsATHSMU MOA00US TPEYTrOJIbHUKOB, Kod(duuueHta mnoaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJA00HBIX TPEYTOILHUKOB. MIMETh npeacTaBieHue o
npeobpazoBanun monodus u o mogoOHbIX ¢urypax. [lomp3oBaTbes mpU3HAKaMU
no/100usl TPEyroJIbHUKOB MpPU pEHIeHUH TeOMEeTpUYecKuX 3anad. JlokaspiBaTh U
IPUMEHATH OTHOLIEHUS MPONOPLHUOHAIIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpuMeHaTh Momo0Me B MPAKTUIECKUX 3aadax.

BoiBomuTte ©  ucmonb3oBaTh mpocTedmme  (GopMysdbl  JUIS  TUIOMIATH
TpeyrojbHHKa, MapaiesorpaMma, pomOa u Tpanenuu. Berauciare (pa3inyHbIMU
crocobaMM) IUIOLAAb TPEYroJIbHMKAa M IUIOLIAJAM MHOTOYTOJIBHBIX  (QUryp
(monb3ysich, T€ HEOOXOAMMO, KaJIbKYJISATOPOM). 3HaThb OTHOLIEHHME IUIOIIAJEH



MoMOOHBIX (PUTYp W TMPUMEHSATHh MPU pelieHUuW 3aaad. [[pUMeHSTh TOy4YCHHBIC
YMEHUS B IPAKTUYECKUX 3a7a4ax.

[Tonb3oBaTecst Teopemoi [ludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTuueckux 3aaady. CTpoOuUTh MaTEMATHYECKYI0 MOJIENIb B MPAKTHYECKUX
3a71a4ax, CaMOCTOSTENBHO JEJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJTUHBI.

Bnagere mnoOHSATMEM BIMCAHHOTO W LEHTPAJIBHOIO yIJa, YIrjaa MEXIy
KAacaTeJIbHOM M XOpJIOW, OIMCAHHOM M BIMCAHHOM OKPYXHOCTH TPEYTOJIbHHKA U
YETBIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPU PEUICHUH 3a]a4.

[IpUMEHATh MOTYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIENN IS 33724 PEATTbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TpPUMEHEHUEM TMOAOOUS U TPUTOHOMETPUH (TMOJB3YACh, TAe HEO0OXOIUMO,
KaJIbKYJISITOPOM).

K konity o0yuenus B 9 kiacce 00y4aromuicss MOTYyUUT CIETYIOIINE TPEIMETHBIC
pEe3yJIbTaThI:

3HaTh TPUTOHOMETpUUYECKUE (QYHKIUU OCTPHIX YIJIOB, YMETh HAXOJAUTh C UX
NOMOIIBIO PA3JIMYHBIE B3JEMEHTHl MPSAMOYTOJIBHOTO TPEYTrOJbHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JIHMHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYCHHA.

[Tonp3oBatbes hopMmynamMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISl HAXOXKJICHHS COOTHOLICHWM MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaTh TEOpPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJBHUKOBY),
IIPU PEIIEHUN TIEOMETPUYECKHMX 3anad. [IpuMeHATh IOny4YeHHbIE 3HAHUA IpU
PELICHUH NPAKTUYECKUX 3a4a4.

[IpuMEHATh TPUTOHOMETPHIO B 33/1a4ax HAa HAXOXKIEHUE TUIOLIAU, BBIBOJINUTH
U BIQJE€Thb TPUTOHOMETPUYECKHUMH (OpMylIaMu ISl TUIOMIAAM TPEYroJbHUKA,
napasuiesorpaMma, pom0a, Tparneuuu, BEIBOJIUTh U IPUMEHSTh popMmyiy I'epoHa u
(dopMyiTy JUIs IIOIIAAH BBITYKJIOIO YETHIPEXYTOJIbHUKA.

NmMers mnpeAcTaBi€HHE O TOMOTETHUH, IPUMEHATh B IMPAKTUYECKUX
CUTYyalHUsX.

Hcnonb3oBaTk Teopembl UeBbl 1 MeHenas mpu peieHuu 3ajad.

Hcnonp3oBaTh TEOpEMBI O BIMCAaHHBIX YIVIaX, YIWIAX MEXAY XOpIaMH
(CeKyLIMMM) U yTiie MEXAY KacaTelbHON U XOP0H P PELIEHUH F€OMETPUUECKUX
3amad. Jloka3plBaTh WU NPUMEHATH TEOPEMBI O NMPOU3BEICHUHM OTPE3KOB XOpIH, O
IIPOU3BENCHUM OTPE3KOB CEKYLIMX, O KBAaIpaTe KacaTeIbHOM.

Bnagerp mnoHsTHEM KOOpAMHAT HA IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpssIMOM  Ha IUIOCKOCTH. Bragerp NOHATHSAMHM yrioBoro Kosg¢uuueHta u
CBOOOJHOIO Yj€Ha, NOHMMAaTh MX TEOMETPUYECKUIl CMBICI M CBSA3b YIJIOBOI'O



KodpdumeHTa ¢ BO3pacTaHWEeM U yObIBaHHMEM JUHEHHOW (yHKUIUU. YMETb
pematb METOAOM KOOpPAMHAT 3aJayd, CBSA3aHHBIE C [APAUICIBHOCTBIO W
NEPIEHANKYJIAPHOCTBIO IPSMBIX, IEPECEYCHUEM IIPSMBIX, HAXOXKJIECHUEM TOYEK
IIEPECEUYECHUS.

BbIBOIUTh W BIAAETh YPABHEHUEM OKPYKHOCTH. Mcmonp30BaTh METOA
KOOpPAMHAT Uil HAXOXICHUs IEPECEYEHUU OKPYKHOCTEM M NpsMbIX. Braners
dopMyaMu paccTOSTHUSL OT TOYKM 10 MPSIMOM, IUIOUIaAM MapajuiesorpaMma B
KOOpAMHATAaX, UMETh IOHATHE 00 OpUeHTHpoBaHHOM momanau. Ilomp3oBaThcs
METOJOM KOOpJMHAT Ha IUIOCKOCTH, NPUMEHATb €ro IMpU  PEUICHUU
F€OMETPUYECKUX M MPAKTUYECKUX 3anad. [IpuMeHsaTs MeTron KoOpAuHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aadax.

Bunaners monsTHeM BEKTOpa. YMETh CKJIAIAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHUCJO, BJIAJETh IPABWIAMH TPEYTrOJbHUKA W MapauieslorpaMMa.
Biianerp nmpakTUYECKMMU HMHTEPIIPETALMAMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATAMU BEKTOpa. BrnaaeTp CI0KEHMEM M BBIYMTAHHEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOpAMHATAX.

Nwmets npencraBieHue o 0asuce (Ha mI0ckocTr). PackiaasiBaTe BEKTOPHI 1O
O0asucy. PackmanpiBaTh BEKTOpbl CHJI  C TOMOIIbIO IPOEUUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. [IpUMEHATH TMOJyYeHHBIE 3HAHUS B
IpOCTEHINX PU3NIECKUX 3a1adax.

Brnanerp noHATHMEM CKaJApHOTO IPOM3BEACHUS BEKTOPOB, IOHMMATh €ro
IFEOMETPUYECKUA CMBICII W YBEPEHHO IIOJIb30BAaThCSl €0  BBIPAXKECHUEM B
JIEKapTOBBIX KOOpJAUHATaX. 3HAThb JUCTPUOYTUBHOCTH CKAJISPHOTO MPOU3BEICHUS
U €ro CBA3b C NPOEHUpPOBaHKMEM. [[pUMEHSTH CKaNSIPHOE MPOU3BEICHUE BEKTOPOB
JUIl HAXOXKIEHUsA JUIMH U YIJIoB. Pemare reoMerpuyeckue 3amadd C IOMOUIBIO
CKAJIIPHOTO ITpou3BeAcHus. Mcnob30BaTh CKAISIPHOE IMPOU3BEIECHUE BEKTOPOB B
areOpandeckux U PU3NYECKuX 3aadax.

Bianerp MOHATUSAMH NPABWIBHOTO MHOTOYIOJIBHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTU OKPYXKHOCTH M PAaIMaHHOW MEpPHI yIJIa, BBIYUCIATH IUIOIIAb Kpyra U
ero yacreu. [lonumare cmbica uncna m. [IpuMeHATH MOJIydYEHHBIE YMEHUS MU
pELIEHNN NPAKTHUYECKUX 3a7ad. 3HaTh UCTOPUYECKHE CBEJIEHUS 00 U3MEpPEHUU
JUTMHBI OKPYKHOCTH U IUIOIIAAH KPYTa.

Nmerps mnpencraBieHue o MpeoOpa30oBaHUM IUIOCKOCTH, O JBHXKEHUSX.
Haxomute ocu, ueHTpbl cummeTpud (uryp, UEHTPbl IOBOPOTa, HAXOAMTH
KOMITO3UIIMKM TPOCTEHIHX mnpeoOpazoBanuii. [IpuMeHATh NBWKEHHS TUIOCKOCTH
IIPU PELICHUU T€OMETPUYECKUX 3a4ay.

[IpuMEHATh NONYyUYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENH IS 33144 PEATBHOU KU3HU U NMPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C TPUMEHEHUEM TOJ00MS W TPUTOHOMETPUYECKHX (YHKIHHA (MONB3YSICh, TIIE
HEO0OXO0IMMO, KATBKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Konn4yectBo yacos DJICKTPOHHBIE
HanmeHnoBaHme pa3je/ioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabsnbsie IIpakTnueckmue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHBIE
padoThI padoThI
pecypchl

Hauana reomerpun. IIpocreitmme
reoMeTpuuecKre (GUTyphl U UX CBOMCTBA. 28 1 0
W3mepenue reoMeTpu4eckiux BeITUIuH

TpeyronbHUKH 19 1 0

[TapannensHocts. CyMMa yIiioB

15 1 0
MHOTOYTOJIbHUKA
[IpssmMoyronbHBIE TPEYTOIBHUKHU 7 0
I'eomeTpryeckue HepaBeHCTBA
OkpyxHOCTb. ['eoMeTpuuecKkre MecTa
To4ek. [TocTpoeHus: ¢ mOMOILIBIO IUPKYJIS 18 1 0
W JIMHEWKHU
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIHS 10 | 0

3HAHUH

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 102 6 0



8 KUIACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
HanmeHnoBaHmue pa3jiesioB U TeM (uu¢posbie)
Ne i/m Konrtpoasnbsie IIpakTnueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypchl
YeTsIpEXYroJbHUKU 22 1
IToxoOue 16 1 0
IInomane 16 1
Teopema I1udaropa u Hauana 13 | 0
TPUTOHOMETPHUHU
VTibl 1 YeTBIPEXYTOIBHUKH, CBSI3aHHBIE C 20 | 0
OKPY>KHOCTBIO
[ToBTOpenue, 0000MIEHNE, CHCTEMATH3AIIHS 10 | 0

3HAHUHI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 102 6 0



AN DN AW N~

9 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

Ne i/

Pemenne TpeyronbHIUKOB

[TonoGue TpeyrobHUKOB

Metox KoOpauHAT

Bexkropsl

JUIMHa OKPY>KHOCTH M IIJIOIAAb Kpyra
JIBH>KEeHUS TIIOCKOCTH

[ToBTOpeHue, o6o0IIEeHNE,
CHUCTEMAaTH3aI|sl 3HAHHH

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

22
12
10
20
16
10

12

102

KonTpoJbHble
padoThI

O = m = =

IIpakTH4eckue
padoThI

S O O o o O

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl
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