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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OOMH M3 OCHOBHBIX pAa3/ClIOB IIKOJBHOM MAaTEMaTUKH, HMMEIOIIUN CBOECU LEJBIO
o0ecrneynTh U3y4eHHe CBOMCTB U pa3MepoB QUIyp, UX OTHOLICHUH M B3aUMHOE pPacIlOJIOKEHUE, ONUPAETCs Ha
JIOTMYECKYIO, JI0OKa3aTeNbHYI0 JHMHHUIO. LleHHOCTh HM3y4YeHUs TeOMETpUHM Ha YPOBHE OCHOBHOTO OOMIETo
00pa3oBaHMs 3aK/IIOYAETCS B TOM, UTO O0YYaOLIUIICS yUUTCS IPOBOAUTH JIOKa3aTeIbHbIE PACCYXKACHUS, CTPOUTh
JIOTUYECKHE YMO3aKJIIOUEHUS, JJOKa3bIBaThb MCTHUHHBIE YTBEPXKACHHUS M CTPOUTh KOHTPIIPUMEPHI K JIOXKHBIM,
IPOBOJUTh PACCYXIEHHUS «OT MPOTUBHOIO», OTJIMYATh CBOMCTBA OT IPU3HAKOB, (OPMYJIHNPOBATH OOpaTHBIE
YTBEPKACHUS.

Bropoil 1enplo u3y4eHusi FeOMETPUU SIBIISIETCS UCIIOJIB30BAHME €€ KaK MHCTPYMEHTA IPU PELICHUM KaK
MaTeMaTHYECKUX, TaK U MPAKTHYECKHX 3a/1a4, BCTPEUAIOIINXCS B peasibHOM >ku3HU. OOy4aromuiicss JOKeH
HAY4YUTBHCS ONpPECNIUTh NeOMETPUYECKYI0 (UIypy, ONHUCATh CIOBAMHU JAaHHBIA 4EepTEXK WM PUCYHOK, HAHUTH
IUIOINAAb 3€MEIBHOIO y4acTKa, PacCYMTaTh HEOOXOMMMYIO JUIMHY ONTOBOJIOKOHHOTO Kalens i TpedyeMbie
pasmepsl rapaxka uid aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpas, BBIYUCIMTENbHAs JIMHUS B HM3yYCHUHU
reomerpui. Ilpu pemenun 3ama4 NpakTHYECKOTO XapakTepa 00YJaIOUUICS yUUTCS CTPOUTh MAaTeMaTHUECKUE
MOJIEIM pEaJIbHBIX JKU3HEHHBIX CUTYyalluid, IIPOBOJUTH BBIYHACICHHUS M OLEHUBATh aJ€KBaTHOCTDH IIOJYyYEHHOTO
pe3yJibTara.

KpaiiHe BakHO MOAYEPKUBATH CBA3M T'€OMETPUU C JPYTMMHU Y4eOHBIMHU IIPEeIMETaMH, MOTHBUPOBATb
UCIIOJIb30BaTh ONPEJEICHNUS T€OMETPUUECKUX (PUTYP U MOHITUM, TEMOHCTPUPOBATH IPUMEHEHHE MOTYUEHHbBIX
yMeHu# B (U3MKE U TEXHUKE. DTU CBA3M HauboJjiee sIpKO BUJHBI B TeMax «Bekropel», «Tpuronomerpuueckue
COOTHOLIEHU», «Meroa koopauHaT» U «Teopema Iludaropar.

YuebHslii Kypc «l'eoMeTpus» BKIIOYAET CIEeAYIOLIIe OCHOBHbIE pa3zieibl coaepkanus: «I'eomerpuueckue
¢Gurypsl U ux cBoicTBa», «3MepeHne reoMeTpUUECKUX BEITUYUHY, «/[eKkapToBbl KOOPAUHATHI HA IUIOCKOCTH,
«Bextopb1», «JIBrxkeHMs miockoctuy, «lIpeodpasoBanus nomgodus».

Ha uzyuenue yuebHoro kypca «l'eomerpusi» orBonutcs 204 yaca: B 7 kiacce — 68 vacoB (2 vaca B
Heneno), B 8 kimacce — 68 yacos (2 yaca B Hezeno), B 9 kiaacce — 68 yacoB (2 yaca B HEZEIIO).

COJEP)KAHUE OBYYEHUA
7 KJIACC

Havanbnable moHsaTus reomerpun. Touka, npsMas, OTpe3oK, Jyd. Yroia. Bunasl yrinos. BeprukanbHbie u
CMexHbIe yribl. buccektpuca yrma. JlomaHas, MHOroyroysbHuK. [lapamienbHOCTE M NEPIEHAUKYISIPHOCTh
IPSIMBIX.

Cummerpuunble ¢urypsl. OcHOBHbIE CBOiicTBa oceBoll cummeTrpuu. Ilpumepsl cummeTrpuu B
OKPY’KaIOILEM MUDE.

OcHOBHBIE IOCTPOEHUS C TOMOUIBIO IIUPKYIS U JInHENHKH. TpeyronbHuk. Beicota, Menuana, OuccekTpuca,
UX CBOMCTBA.

PaBHOOE1peHHBIN 1 PpaBHOCTOPOHHUI TpeyroabHUKU. HepaBeHCTBO TpeyrojapHUKA.

CBoiicTBa M MPU3HAKKU PaBHOOEAPEHHOI 0 TpeyroyibHuKa. [Ipiu3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa M TMpU3HAKM MapajjieNbHbIX MpsMbix. CyMMa YIJIOB TpeyrojibHHKA. BHemHue yrisl
TPEYrOJIbHUKA.

IIpssMoyronbHbIA TpeyroiabHUK. CBOMCTBO MEIMAaHBI MPSMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBEIEHHOM K
runorenyse. [Ipu3Haku paBeHCTBa IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTOIbHBII TPEYTOJIBHUK C YIJIOM B
30°.



HepaBeHncTBa B reomeTpuu: HEPaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JOMaHOM, Teopema o
0oJbIIeM yTiie U OOJbIIeH CTOpOHE TpeyrojabHUKa. [leprnenauKysp u HakJIOHHAsL.

I'eomeTprueckoe MecTo ToueK. buccekTpuca yria M CEpeIUHHBIM NEPHIEHIUKYIAP K OTPE3Ky Kak
reOMETPUUYECKHE MECTA TOUEK.

OKpy>KHOCTb U KPYT, XOpJia U AUaMeTp, UX CBOMCTBA. B3anMHoOe pacnonoxkeHne OKpy>KHOCTH U HPSIMOii.
KacarenbHas u cexyias K okpy>kHOCTH. OKpy’>KHOCTb, BOIMCaHHAsl B yroJ. BrincanHas u onucaHHasi OKpY>KHOCTH
TpeyrojbHUKa.

8 KJIACC

Yerpipéxyronbauku. [TapamienorpamM, ero npu3Haku U cBoKMcTBa. YacTHbIE Cilydau IapajuieIorpaMMoB
(MpsIMOYTOJIBHUK, pOMO, KBaJpaT), UX IPU3HAKU U cBoiicTBa. Tpaneuus, paBHOOOKas Tpamenus, e€ cBoiicTa u
npusHaku. [IpsmoyronpHas Tpanenus.

Merton ynsoenust Menuansl. Llentpanbnas cummerpus. Teopema daneca u Teopema 0 IpONOPLHOHAIBHBIX
OTpE3Kax.

Cpennue TMHUM TpeyroJibHUKa U Tpareuuu. LleHTp Macc TpeyrojibHUKA.

[Tomo6ue TpeyronbHUKOB, KO3 uIHueHT nogodus. Ilpuznaku nogodust TpeyronsHUKOB. [IpuMenenue
000U ITPU PELICHUH NPAKTUYECKUX 3a/1a4.

CpoiictBa mmomaneii reomerpuueckux  ¢uryp. Dopmynbl A [UIOMIATM  TPEYroJbHUKA,
napaienorpaMma, pom6a u tpaneruu. OTHOIIEHHE IUI0IAel MoK00HBIX GUryp.

Boruncnenue niomaaei TpeyroibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema [Iudaropa. Ilpumenenue treopemsl [Indaropa npu perieHnu npaKTHUECKUX 3ajau.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro  yIjla  MpsSMOYIOJbHOTO  TpeyroibHHkKa. (OcCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHoMmerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTPANBHBIE YIVIBI, YIOJI MEXKJIY KacaTeIbHOM M XOpPAOW. YIUNIBI MEXAY XOpJAaMu U
CEKyIUMMHU. BriucaHHble M ONUCaHHBIE YETBIPEXYIOJbHUKU. B3aMMHOE pacnosioKeHUE NIBYX OKPYKHOCTEH.
Kacanue oxpyxnocteil. OOuue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurerc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. Dopmyib
IIPUBENICHUS.

Pemenne tpeyrosnbHukoB. Teopema KOCMHYCOB M TeopemMa CHUHYCOB. PeleHne mpakTHYecKHMX 3a1ad C
MCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanue nogodus. [logoOue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NpoOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYIIMX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOMyNb) BEKTOpa, COHANpaBJIEHHbIE BEKTOPbI, MPOTUBOIMOJIOKHO HarpaBlIeHHbIE
BEKTOPbI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpALlMU HaJl BEKTOpaMHu. PasnokeHue BeKTopa o
JByM HEKOJUIMHEApHBIM BekTopaM. KoopauHarsl BekTopa. CKalsipHOE IPOU3BEIECHUE BEKTOPOB, IPUMEHEHUE
JUISL HAXOXKIEHUS! JUTMH U YTJIOB.

JlexapToBbI KOOPAUHATHI HA TNIOCKOCTH. Y paBHEHUS MPSMOI U OKPYKHOCTH B KOOPAMHATAX, IEpeceUeHHE
OKPYKHOCTEH M NMPSAMBIX. Me€TO1 KOOpAUHAT U €r0 IPUMEHEHUE.

[TpaBuiibHBIE MHOTOYTOJIBHUKH. [[MHa okpyxHOCTU. ['panycHast U paauaHHas Mepa yriia, BbIUHCIICHHE
JUIMH OyT OKpy>kHOCTed. [Inomanp kpyra, cekTopa, cCerMeHTa.

JIBIKEHUST TUIOCKOCTM M BHYTPEHHHE CHUMMETpuu GUryp (9jeMeHTapHble NpPEeACTaBICHHUSA).
[TapannensHbIi iepeHoc. [1oBopoT.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MTPOrPaMMBbl yueOHOTo Kypca «I'eoMeTpus» XapaKTepu3yoTCs:

1) naTpuoTHYECKOE BOCIIUTAHUE:

NPOSIBIICHUEM HMHTEpeca K IMPOLUIOMY W HACTOAUIEMY pPOCCHUHCKON MaTeMaTHUKH, IEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUSIM POCCUHUCKUX MATEMATUKOB M POCCHHCKOM MAaTEMATHYECKOW IIKOJIBI, K
MCIIOJIb30BAaHUIO ATUX JOCTHKEHHUM B IPYTUX HayKaX W MPUKIATHBIX cepax;

2) rpaKIaHCKOoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEH IpakIaHWHA U pealu3ally €ro Mpas, IPEICTaBICHUEM O
MaTEeMATHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SIBICHHM, MPOIEAYP TPa)ITaHCKOTO
obmiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO dTHYECKUX IPOOJIEM, CBA3aHHBIX C
MPaKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUN HAYKH, OCO3HAHUEM BaXXHOCTU MOPATBHO-ITUYECKUX MPUHIIUIIOB B
NESATENIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTaHOBKOW Ha aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a/lad MaTeMaTH4eCKOW HampaBICHHOCTH,
OCO3HAaHMEM BAXHOCTH MAaTEMAaTHYECKOrO O0pa3oBaHUsA HaA MPOTSHKEHWU BCEH JKU3HU IS YCHCIIHOU
npodeccuoHaNbHOM AeSITENFHOCTU U Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BEIOOPOM M TOCTPOCHUEM
WHIUBUIYAIbHOW TPAeKTOPUM OOpa30BaHUS U KUZHEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HMHTEPECOB U
0OIIIECTBEHHBIX TTOTPEOHOCTEHH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M ACTETHMYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX OOBEKTOB, 3ajad,
pelieHui, paccy AeH1i, YMEHUIO BUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 TO3HAHHUSI:

OpUEHTAIeH B JCATCIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJICTaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, IPUPOABI K OOIIECTBA, TOHMMAHHEM MaTeMaTHUECKO HayKH Kak cepsl
YEJIOBEUECKOU NEeATEIHLHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH JUJISl Pa3BUTHS LMBWIM3AIUHU, OBIAJCHUEM
SA3BIKOM MAaTeMaTUKH W MaTeMaTU4YeCKOW KyJIbTYypod KakK CpeICTBOM T[O3HAHHUS MHUpPA, OBIAJCHHEM
MPOCTEUIIMMH HABBIKAMU HCCIIEIOBATEIHCKON JIEATEIbHOCTH;

6) ¢usuueckoe BocHUTAHUE, (PopMHUpPOBAHHE KYJIBTYPbl 3A0POBbS H 3MOIMOHAJILHOIO
Oslaromosyqus:

TOTOBHOCTBIO TIPUMEHATH MaTEMaTHYECKHE 3HAHUSA B MHTEpPECax CBOETO 37I0POBbs, BEJACHUS 370POBOTO
o0pa3a Xu3HU (3I0pOBOE MHUTaHME, COANAHCHPOBAHHBIN PEXUM 3aHATHH M OTIbIXa, peryisipHas Quandeckas
AaKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQIIeKCUM, TPU3HAHUEM CBOETrO MpaBa Ha OLIMOKY U TAaKOTO XKe
paBa JPyroro 4eioBeKa;

7) 3K0JIOTHYECKO€e BOCTIMTAHUE:

OpUEHTAIMEeN Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUU JUIsl pelieHus 3a/1ad B 00JIACTH COXPAHHOCTH
OKpYKarolllel Cpelpl, TUIAHWUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOXHBIX TMOCIEIACTBUI ISl OKPYXKArOMIeH
Cpebl, OCO3HAHUEM TII00aTbHOTO XapaKTepa SKOJOTUYECKUX MTPOOJIEM U IMMyTeH UX PEIICHNUS;

8) amanTauus K H3MEHSIIOIMMCS YCJIOBHSAM COUMAIbLHON M MPUPOIHON Cpebl:

TOTOBHOCTBIO K JICUCTBUSM B YCJIOBHUSX HEONPEACIEHHOCTH, TIOBBIIIIEHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
Yyepe3 MPaKTUIECKYIO IeATeTbHOCTh, B TOM YHCIIe YMEHUE YUUTHCS Y IPYTHX JIOIeH, MPHOOPETaTh B COBMECTHOM
JESITCIILHOCTH HOBBIC 3HAHWSI, HABBIKA U KOMITCTCHITUN U3 OIIBITA IPYTHX;

HEOOXOUMOCTHI0O B (POPMUPOBAHWM HOBBIX 3HAHUH, B TOM 4YHcle (HOPMYIHpPOBATh HJEH, MOHSITHS,
TUTIOTE3bl 00 O0BEKTAX U SBJICHUSAX, B TOM UHMCJIE paHee HEW3BECTHBIX, OCO3HABATh JACHUIIUTHI COOCTBEHHBIX
3HAHWUI U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB,
TpeOyroMMii KOHTPMEP, KOPPEKTUPOBATh NMIPUHUMAEMbIE PEIIeHHUs] U IeHCTBUS, (OPMYIUPOBATh U OIICHUBATH
PHYCKH | TOCTEACTBUS, GOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI



Ilo3HaBaTeIbHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA

Ba3zoBblesiornueckue1ecTBUA:

BBIBIIITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTHYECKUX OOBEKTOB, MOHATHH,
OTHOLIEHUA MEX1y THOHATHAMM, (OpMyIupoBaTh ONpPEIENCHHUs TMOHATHH, YCTaHABJIMUBATh
CYIIECTBEHHBIH MpPHU3HAK KIacCU(UKALMU, OCHOBAaHUS JUIA OOOOIIEHHS M CpaBHEHHs, KPUTEPUU
IIPOBOAMMOI0 aHAJIN34;

BOCIIPHHUMATh, (HOPMYyIUPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIE,
€/IMHUYHbIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M HPOTHBOpeuMsl B (akTax, JaHHbIX,
HAOJIIOJICHUAX M YTBEPXKICHUAX, IMpe/ularaTb KPUTEPUU Ui BBISBICHUS 3aKOHOMEPHOCTEM U
IIPOTUBOPEYUI;

JIeJ1aTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUECHUH 110 aHAJIOTUH;

pa30uparh A0Ka3aTebCTBA MAaTEMATUUYECKUX YTBEP)KIEHUH (IIpsIMBIE U OT IIPOTUBHOIO), IPOBOIMTH
CaMOCTOSITENIFHO HECIOXKHBIE JJOKA3aTEIbCTBA MATEMAaTHUYECKUX (PAaKTOB, BHICTPAUBATh apryMEHTAIHIO,
IPUBOAUTH PUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BBIOMPATH CIIOCO0 pelIeHus y4eOHOH 3a1a4un (CPaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS, BHIOMPAThH
HauboJ1ee MOAXOALINI ¢ yUETOM CaMOCTOSTENBHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBblenccienoBareibcKueAeCTBHA.

UCIIOJIB30BaTh BOIPOCHI KaK HCCIICAOBATEILCKUH MHCTPYMEHT TO3HAHUS, (OPMYyIMPOBaTh BOIPOCHI,
(bUKCUpYOIIUE MPOTHBOPEUUE, MPOOJIEMy, CaMOCTOSATEIBHO YCTAaHABJIMBATh HMCKOMOE M JIAHHOE,
(GbOopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOO TMO3HIIHIO, MHCHUE;

MPOBOJAMWTHE IO CAMOCTOSITEIbHO COCTABIICHHOMY IIIaHY HECIIOXKHBIN OKCIIEPUMEHT, HEOOJIbIIoe
WCCJICJIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMAaTHYECKOTO 00BEKTa, 3aBUCHMOCTEH 0OBEKTOB
MEXy COOO0M;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 000OIIEHHUS U BBIBOJIBI ITO PE3YJIbTaTaM MPOBEAEHHOTO HAOIOACHUS,
UCCIICIOBaHMSI, OLICHUBATh JOCTOBEPHOCTbH MOJYYCHHBIX PE3YJIBTATOB, BHIBOJOB U O0OOIICHHIA;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH MPEATIOI0KEHHUS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

Pabora ¢ nndgopmanmeii:

BBISIBJISITH HEOCTATOUHOCTh U U30BITOYHOCTH MH(POPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl pEIICHUS
3aJ1a4H;

BBIOHpaTh, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BHI0B
1 GopM IpeJICTaBICHHUS;

BBIOMpATh (PopMy mpecTaBieHuss HHPOpMaAKU U WITIOCTPUPOBATH PEIIaeMble 3aJa4l CXEMaMU,
JIuarpamMMamu, HHOU rpaduKoi U UX KOMOMHAIUSIMU;

OLICHMBATh  HAA&KHOCTh HH(POpPMAIMM MO  KPUTEPHsIM, TPEJIOKEHHBIM  YUYHUTEIeM WU
c(hopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)IeyHHBepcaJILHI)Iey‘-leﬁl-ll)le)leﬁCTBHﬂ .

BOCIIPUHUMATH U (POPMYITUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSIMHU U LEISIMH OOIICHHS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX W MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
MO XOJIy PeLIeHUs 3a7aui, KOMMEHTHPOBATh IMOTYYCHHBIN pe3ynbTar;

B XOJie¢ OOCYXIEHHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCY)KIaeMOW TEMBI, TIPOOIEMBI, peraeMoin
3aJla4uM, BBICKA3bIBATh WJICH, HAIICJICHHBIE Ha ITIOWMCK PEIICHUsS, COMOCTABIISITH CBOM CYKICHHUS C
CY)KICHHUSIMH JPYTUX YYaCTHUKOB JHanora, OOHapy>KWBaTh pa3IMuue M CXOJACTBO TO3UIHH, B
KOPPEKTHOM opme GopMyTHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHS,

MIPEJICTABIISITh PE3YNIbTATHI PEIICHHS 3aa9H, YIKCIICPUMEHTA, UCCIICAOBAHUS, TPOCKTA, CAMOCTOSATEIIBHO
BBIOMPATh (JOpMAT BBICTYIUICHUSI C YIETOM 3a/1a4 MIPE3CHTAIMHA U OCOOCHHOCTEN ayIUTOPHH;

MOHMMATh W HCIIOJI30BaTh MPEUMYINECTBA KOMAHJIHONH W WHIAWBHIYAIbHOW PaOOTBHI TPU pPEIICHUH
yUeOHBIX MAaTEeMAaTHICCKUX 3a/1a4;



® [pUHUMATh LEJNb COBMECTHOW JEATENbHOCTH, IJIAHUPOBATH OPTraHU3aIMI0 COBMECTHOW pPabOTHI,
pacripenenaTe BUIbl paboT, MOroBapHBaThCs, OOCYXAATh MPOLECC M pe3ylbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKHX JIIO/ICH;

e y4yacTBOBaTh B IPYMNIOBBIX (hopMax paboThl (0OCYKIeHHS, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMBI U
JpyTHe), BBIIOJIHATH CBOIO YacTh PadOTHl M KOOPAMHUPOBATH CBOW JACHCTBHS C JAPYTMMH 4WICHAMHU
KOMAaH/Ibl, OLICHUBATh KAUe€CTBO CBOETO BKJIaJa B OOIIUI MPOIYKT 1O KPUTEPUSM, CHOPMYIUPOBAHHBIM
y4acTHHKaMH{ B3aUMOJICHCTBUSL.

PerJIﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHbIe JedCcTBUA

Camoopranuszanmsi:
® CaMOCTOSITEIHHO COCTaBIISAThH IUJIAH, aTOPUTM PEIICHUs 3a1auyd (WM €ro 4acTh), BBIOMpATh CIOCO0
pemieHuss ¢ y4ETOM HUMEIONIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh W
KOPPEKTHUPOBATh BAPUAHTHI PEIICHHH ¢ Y4ETOM HOBOM MH(MOpMaIUH.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIHUHTE/LJIEKT:
® BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3ysbTaTa pelIeHUs MaTeMaTHIEeCKOM
3aJ1a4H;
® MpeABUAETH TPYIAHOCTH, KOTOPbIE MOTYT BO3HHMKHYThH NPHU PEIICHUU 3a7a4d, BHOCUTh KOPPEKTUBHI B
NCATCIIBHOCTb HAa OCHOBEC HOBBIX O6CTO$IT6JH)CTB, Haf/'II[CHHI)IX 0HII/I6OK, BBIABJIICHHBIX prI[HOCTCfI;
L] OILICHHUBATh COOTBCTCTBUC pe3ynLTaTa JCSATCIIBHOCTU HOCTaBJIeHHOfI meiam u YCJIOBI/UIM, O6B$ICH$ITI)
HpI/ILII/IHI)I JOCTHIXXCHUA NJIIN HEJOCTHXKCHUS LICJIN, HAXOJUTHh OIHI/I6Ky, 1aBaTh OIIGHKy HpI/IO6peTéHHOMy
OTIBITY.

INPEJAMETHBIE PE3YJIBTATbBI

K xonmy obOyuenus B 7 kJjacce OOYyYarOIIMMCS TMOJYYUT CIEAYIOIIHME IPEAMETHBIC Pe3yJIbTaThl:

Pacnio3naBaTh M3y4eHHbIE T€OMETPUUECKHE (DUTYPBI, OMPENEsITh UX B3aUMHOE PaCIOJIOKEHUE,
U300paxarh TeOMETPHUYECKHE (UTYPHI, BBIOIHATH YEPTSIKU 1O YCIOBHIO 3ahadd. M3MepsaTh JIMHEWHBIC U
YIJIOBbIE BEIMYMHBL. PemaTh 3ajaui Ha BRIUYMCIICHUE JJIMH OTPE3KOB U BETUYUH YTJIOB.

Henatp rpyOyi0 OIEHKY JUHEWHBIX U YIJIOBBIX BEIIMYMH TPEAMETOB B PEATbHOW KU3HH, Pa3MEpPOB
MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3mMepsl STUX 00BEKTOB MO MOPSIKY BETUYHHBI.

CTpouTh 4epTek U K TCOMETPUUECKUM 3a7adaM.

[lonb30oBaTbcs TpHU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh IMPU3HAKK H  CBOICTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a7a4.

IIpoBOAUTE JIOTUYECKHUE PACCYKIAEHUS C UCTIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCcsi NpPU3HAKAMH PABEHCTBA IMPSAMOYIOJIbHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIWAHBI,
IIPOBEIEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUYECKHUX 3a/1a4.

OnpenensaTh HapasiebHOCTh MPSMBIX C IOMOIINBIO YITIOB, KOTOpbIE 00pa3yeT ¢ HUMHU CEeKyIIas.
Onpenenars NapamieabHOCTh NPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSIMOM IO TOUEK
JIPYrou NpsiIMOM.

Pemats 3a1aun Ha KIeT4aToi Oymare.

[TpoBOIUTH BEIYUCIICHHS U HAXOIUTH YUCIOBBIC M OYKBEHHBIC 3HAUEHUS YTIIOB B TEOMETPUUYECKUX 3a]ja9ax
C HCIOJIb30BAaHHUEM CYMMBI YIJIOB TPEYTOJIHHHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBIX MPHU
MEPECEUCHNH ABYX MapaJJICIbHBIX MPSAMBIX CEKyIel. Pemars npakThiyeckue 3ajauu Ha HaX0KICHUE YTJIOB.

Bragets moHATHEM r€OMETPHYECKOT0 MECTa TOUEK. Y METh ONPEENSITh OUCCEKTPUCY YTIIa M CePEeIUHHBIN
MEPIECHINKYIISIP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

DopMyIHPOBATH ONPEIECICHUS OKPYKHOCTH U Kpyra, XOp/bl U IUAMETPa OKPY>KHOCTH, MOJIb30BATHCS X
CBOWMCTBaMH. YMETh MPUMEHSTh 3TH CBOMCTBA MIPH PEIICHUU 3a/1a4.

Bnagete noHATHEM ONHUCAHHOM OKOJIO TPEYTrOJbHHUKA OKPYKHOCTH, YMEThb HaXOJIWUTh €€ LEHTP.
[Tomp30oBaThes akTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O TOM,
YTO CEPEIMHHBIE EPIICHANKYJIAPHI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OHOM TOUKE.

Bianers moHSATHEM KacaTelbHOM K OKPYXHOCTH, IOJb30BaThCSd TEOPEMOW O NEPHEHIUKYISIPHOCTH
KacaTeJIbHOU U paanyca, IPOBEIEHHOI0 K TOYKE KaCaHUS.

[Tonp30BaTbCs MPOCTEUILIMMHA F€OMETPUYECKMMHU HEPABEHCTBAMU, IOHUMATh UX IPAKTUYECKUA CMBICII.



[TpoBOAUTH OCHOBHBIE T€OMETPHUUECKHUE TOCTPOCHUS C TIOMOIIIBIO LIUPKYJISA U JINHEHKH.

K xoniy oOydenus B 8 kj1acce 00y4Jaromuics MOTYyYUT CIEAYIONINE TPEAMETHBIC PE3YIbTaThI:

Pacnio3naBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, MOJIb30BATHCA X CBOMCTBAMU IMPHU
pELIeHUN TeOMEeTPUYECKUX 3a/1a4.

[TprMeHsTh CBOMCTBA TOUKH IEpECeUeHUs] MEAUaH TPEYTroIbHHUKA (LIEHTpa Macc) B peLICHUH 3a/1a4.

Bnaners nonsiTueM cpeiHel JMHUUA TPEYroJIbHUKA U TPAINelHH, MIPUMEHATh UX CBOMCTBA MPHU PELICHUU
reoMerpuueckux 3agad. llomp3oBaThesi Teopemoit Daneca M TEOpeMOl O MPONOPIUOHATIBHBIX OTPE3KaX,
MPUMEHSTD UX JJI PEHICHUS] TPAKTUYECKUX 3a]1a4.

[TpuMeHsTh MpU3HAKU TI0J00US TPEYTOJILHUKOB B PEILICHUU T'€OMETPUUECKHX 3a/1au.

[Tonp3oBatbest Teopemoii [Iudaropa ans pemieHus TeOMETPUYECKUX U MPaKTHUeCKuX 3agad. CTpouTh
MaTeMaTUYeCKyl0 MOJeJIb B TNPAKTHYECKUX 3aJadaX, CaMOCTOSITENIBHO JefaTh YepTéX U HaXOAUTh
COOTBETCTBYIOIIUE JIJIUHBI.

Bnanerp moHATHUSMU CHUHYCa, KOCHHYCAa M TaHINE€HCa OCTPOrO YIja MPSIMOYTOJILHOTO TPEYTOJIbHHKA.
[Tonp30BaThCs 3TUMHU MOHATUAMH JISI PELICHUS TPAKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nudHbIME COCO0aMHU) IUIOMIA[b TPEYTOJbHUKA U TUIOIIAA MHOTOYTOJBHBIX (QUTYp
(TONB3ysICh, T1I€ HEOOXOAMMO, KATBKYIATOPOM). [IpUMEHSTH MOJIy4eHHBIC YMEHHSI B TPAKTUYCCKHX 33a9aXx.

Brnagers mOHATHSMU BIMCAHHOTO M LEHTPAJIBHOTO YIJIa, UCIOJIb30BATh TEOPEMbI O BIUCAHHBIX YIIax,
yriIax MeXay XopJaaMH (CeKYIIHMMHU) U yTiie MEXy KacaTelIbHOM U XOPI0# IPU pelIeHUH T€OMETPUIECKIX 3a/1a4.

Brnamere  moHsATHEM ~— OMMCAaHHOTO  YETHIPEXYrOJIbHMKA, IMPUMEHSTh  CBOWMCTBA  OINKMCAHHOTO
YeThIPEXYTOJIbHUKA NP PEIICHUU 33]1a4.

[IpuMeHATh TOJIy4eHHBIC 3HaHUSI HA MPAKTUKE — CTPOUTHh MATEMATUUYECKUE MOJETH IS 3aa4 peaibHOM
YKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHUEM MOI00US M TPUTOHOMETPUH (TTOJIB3YSCH,
r7ie HE00X0UMO, KaJIbKYJIATOPOM).

K koHIy oOyueHus B 9 Kjiacce 00y4JarONIUiCs MOTYIHT CICIYIONINE TPSIMETHBIC PE3yIbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (PYHKIHUU OCTPBIX YIJIOB, HAXOJUTh C MX MOMOIIBIO PA3IMYHBIC JIEMEHTHI
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA («PEIICHHE TMPSMOYTOJIbHBIX TPEYroJbHUKOBY). Haxomauts (Cc MmOMOIIbIO
KaJbKYJIATOPA) ATUHBI U YIJIbI 711 HETAOIMYHBIX 3HAYCHHI.

[Tonp3oBatbest  (opMynaMyd NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM IS
HAXO0KJIEHUS COOTHOLLIEHUN MEXAY TPUTOHOMETPUUECKUMHU BETUYNHAMMU.

Hcrnonb30BaTh T€OPEMbl CHHYCOB U KOCUHYCOB JUIsl HAXOXKIACHUSI PA3TUYHBIX JJIEMEHTOB TPEYTrOJbHUKA
(«pelieHne TPEyroJIbHUKOBY), IPUMEHSTh UX MPHU PEIICHUH TeOMETPHUECKUX 3a7au.

Brnaners monaTHsIMEH TIpeoOpa3oBaHUsS TOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB MOMOOHBIX (uryp.
[Tonb30BaThbcs CBOMCTBAMU MOJ00US MPOU3BOJIBHBIX (PUTYp, YMETh BBIYHCIATH JUIMHBI M HaXOAUTH YIJIBl Y
nogo0HbIX (uryp. IlpumeHsTs cBOMCTBAa MOAOOMS B MPAKTUYECKHUX 3ajadax. YMETh MPUBOAUTH MPUMEPHI
MoI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30oBaTbcs TEOpeMamMu O MPOU3BEIECHUU OTPE3KOB XOPI, O MPOU3BEACHHH OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTelbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMATh MX TE€OMETPHUUECKHA U (PU3MYECKHI CMBICI, MPUMEHSTh UX B
pelIeHUN TEeOMETPUYECKUX H (u3nueckux 3amad. [IpuMeHSATH CKalIpHOE NPOU3BEACHUE BEKTOPOB IS
HAaXOKJICHUS JINH U YTJIOB.

[Tonp30BaThbCcs METOJIOM KOOPAMHAT Ha TIJIOCKOCTH, MPUMEHSTh €ro B PEIICHUH T€OMETPUYECKUX U
MpPaKTUYECKUX 3a]1ay.

BrnangeTs MOHATHSAMH TPABUIBHOTO MHOTOYTOJIBHUKA, TMHBI OKPYKHOCTH, JITUHBI TYTH OKPYXHOCTH U
paauaHHON Mepbl yria, yMETh BBIUUCIATH IUIONMIA/Ib Kpyra U ero yactei. [IpumMeHsTh nonyyeHHble YMEHUS B
MPaKTUYECKHX 3a/1adax.

HaxomuTte ocu (MMM HEHTPBI) CUMMETPUU (PUTYp, MPUMEHSTH ABMXKCHUS TUIOCKOCTH B MPOCTEUIIHX
CiTyJasx.

[IpuMeHATh NOJIy4eHHbIE 3HaHUSI HA MPAKTHKE — CTPOUTh MaTEMaTUUYECKHUE MOJIETH IS 3a/1a4 peajbHOI
JKU3HU W TPOBOJHWTH COOTBETCTBYIONIWE BBIYMCIICHHS C TMPUMEHEHHEM TIOJ00Ms W TPUTOHOMETPUUYECKUX
GyHKIHH (TTOJIB3YACH, T HEOOXOAUMO, KATbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne KosnyecTBoyacos dyeKTPOHHBbIE (IU(POBHIE)
HanmeHnoBaHuepa3aejioB H TeMIIPOrPaMMBbl
n/n Bcero KoHnTpoibHbIepatoThl | 00pa3oBaTeIbHbIEPECYPChI
[Ipocreiimme reomerpuyeckue GUrypsl 1 ux
1 CBOICTBA. 14 BH6H_HOTeKa HOK
1 https://m.edsoo.ru/7f415e2e
3MEepEHUETeOMETPUUECKUXBEINYNH
bu6nmoreka [IOK
2 Tpeyroapuiu 22 1 https://m.eds00.ru/7f415e2e
3 [TapannenpHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnmoreka [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 Okpy>XHOCTb U KpyT. [ eomeTprueckue 14 1 bubnmnoreka HOK
[IOCTPOCHHS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHME, 0000MICHNE3HAHUT 4 1 ﬁggg_ﬁg?&iiorﬁﬂ 115626
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

KoanuectBouacon DJIeKTPOHHbIE
Ne HaunmeHnoBaHuepasaejioB 1 (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorbl | [IpakTuyeckuepadoTbl 06PA30BATEILHBIEPECYPCHI
N bubnuorexa [{OK
1 HeThpexyrobHuiH 12 1 https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o BuGmuotexa LIOK
2 MPONOPIMOHAIBHBIX OTPE3Kax, 15 1 hitps://m.edsoo.ru/7f417¢18
N0J00HBIE TPEYTOJILHUKU " '
3 peyTomaon 1 MHOTOYTOTMIIX 14 ) BuGmorera 10K
(uryp. THIOMANHTIONOOHBIXDUTYD https://m.edsoo.ru/7f417e18
4 Teopema ITudaropa n Hauana 10 1 bubnnorexa [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
VYriel B OKpYKHOCTH. BriicanHble u
5 ONMCAHHBIE YETHIPEXYTOJbHUKH. 13 1 Bbu6moreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
bub. OK
6 [ToBTOpeHnue, 0000IeHNe3HAHUI 4 1 htl/tlsz,I'I;I/(r)I:eeIziz CI)_E) ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOT'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIACC

KoauuecTBouacos DJIEKTPOHHbBIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbI Bcero KonTpoabubiepadorbl | [IpakTHyeckuepadoTbl Olép a:E)B ATeLHbICPECYPCHI
1 Tpuronomerpust. TeopeMbl KOCUHYCOB U 16 1 Bu6muoteka [JOK
CHHYCOB. PelieHreTpeyroibHuKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnuorexa [IOK
COOTHOILICHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
4 J1exapTOBBIKOOPIMHATHIHATIOCKOCTH 9 1 hitps://m.edsoo.ru/7f41al2c
[IpaBusIbHBIC MHOTOYTOJIBHUKY. J{nHa
5 ofpyxcﬁocm u nnomy;zlb Kpyra. 8 8 bubmorexa HOK
o https://m.edsoo.ru/7f41al2c
Brruucnenueriomanei
6 JIBMKCHUSTUIOCKOCTH 6 bromiorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IICHNHE, 7 2 bu6nunorexa LIOK
CHCTEMATU3ALMA3HAHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
IMPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUI1 YHEHUKA

* ['eometpus, 7-9 knaccel/ [Toropenos A.B., AkunonepHoe oomectBo «M3narenscTBo «IIpocBemnienne»



