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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OOWH M3 OCHOBHBIX PAa3/EJIOB IIKOJbHON MaTEMATHKH,
MMEIOIINIA CBOEH 11eJIbl0 00eCleUnuTh W3YYEHUE CBOMCTB M pa3sMepoB (QUTYp, HX
OTHOUIEHUI U B3aMMHOE PACIOJIOKEHHUE, ONMMPAETCS HA JJOTUYECKYIO, JOKA3ATEIbHYIO
muHut0. [L[eHHOCTh M3ydYeHuUsI TEOMETPUN Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHuUs
3aKJII0YAeTCsl B TOM, 4YTO OOYYalOIIMICS YYUTCS MPOBOJIUTH JIOKAa3aTEIbHBIC
paccyX IeHus, CTPOUTh JIOTUYECKHE YMO3AKIIYEHUS, JOKa3blBaTh HWCTHUHHbBIC
YTBEPKIACHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBAa OT MPHU3HAKOB, (HOPMYyIHpPOBaThH OOpaTHBIC
YTBEPKICHUS.

BTtopoil 1enbl0 M3y4eHUs TEOMETPUU SIBISETCS HCHOJb30BaHHE €€ Kak
WHCTPYMEHTA MpU PEUIEHUM KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKUX 3a]ad,
BCTPEUAIONINXCS B peaqbHOM KU3HU. OOyJaromuiics JOJKEH HAyYUThCs ONPEICIIUTh
reOMETpUYECKYI0 (pUrypy, onucarb CJIOBaMU JAaHHBIA Y4EepPTEX WIM PUCYHOK, HAWUTHU
IO 3€MENBHOIO Y4aCTKa, PACCUUTATh HEOOXOAUMYIO JTIMHY ONTOBOJIOKOHHOIO
kalemnst WM Tpedyemble pa3Mepbl Trapaxka il aBTOMOOWIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIWTENbHAS JIMHUS B HW3ydeHUU reomerpuu. [lpum pemenun 3angad
MPAKTUYECKOI0 XapakTepa oOyJaromuiicss y4uTcs CTPOUTh MaTEMAaTHUYECKHUE MOJEIH
peanbHbIX KM3HEHHBIX CHUTyallMii, TPOBOAUTh BBIYUCICHUS U  OIICHUBATh
aJIeKBaTHOCTD MOJIYYEHHOIO pe3yJIbTara.

KpaiiHe BaxkHO TOMUYEPKUBATH CBSI3M TEOMETPUHM C JIPYTUMU Y4€OHBIMU
peIMEeTaMi, MOTUBHPOBATH HUCIIOIb30BaTh OMPEACIICHUS] T€OMETPUUECKUX PUTYDP U
MOHSATUM, IEMOHCTPUPOBATH IPUMEHEHHUE MOJYYCHHBIX YMEHUHN B (PU3UKE U TEXHUKE.
DT cBsiz HauOojee sIpkO BUAHBI B TeMax «Bektope», «TpuronHomerpudeckue
COOTHOIIICHUs», «Meto koopauHaT» u «Teopema [Tudaropar.

VYueOubiii kypc «l'eoMmeTpus» BKIHOYACT CICAYIOIIME OCHOBHBIC Pa3JIeibl
conepxkanusi: «['eomerpuueckue ¢urypel U HX cBoiicTBay, «M3MepeHue
Tr€OMETPUYECKUX BEIMYHUHY, «/[eKapTOoBbl KOOPAMHATHI HA TIOCKOCTH», «BeKTOpb»,
«JIBmxkenus miockoctny, «IIpeodpazoBanust mogo00us».

Ha u3yuenue yueO6HOTro Kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce —
68 yacoB (2 gaca B HeJeno), B 8 kiacce — 68 yacoB (2 vaca B Hefen0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsATHA reomerpun. Touka, mpsiMas, OTPE30K, Jdyd. YToil. Bumsl
yriaoB. BeprukaneHsle H  CMexHBIE yIUIBl.  buccekrtpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmetrpuuHble Gurypbl. OCHOBHbBIE CBOICTBa OceBOW cUMMeTpHH. [Ipumepsl
CUMMETPHUU B OKPYKAIOILIEM MHPE.

OCHOBHBIE TOCTPOCHHSI C TOMOIIBIO LUPKYJIS M JUHEUKH. TpeyrojbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOe/IpeHHBI W pPaBHOCTOPOHHUN  TpeyroibHUKH.  HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MpU3HAKU PABHOOEAPEHHOIO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa M NPU3HAKU NapAJUIENIBbHBIX NpsAMbIX. CyMMa YIJIOB TPEyroJIbHHUKA.
Breninue yribl TpeyroyibHUKA.

[IpssMOYTONIBHBIA ~ TPEYroNbHUK. CBOMCTBO  MEOWAHBl  NPSIMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBENEHHON K TUIoTeHy3e. [Ipu3Haku paBeHCTBa NPSAMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOM, Teopema O OousiplieM Yyrie M OOJbIIed CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MecTO TO4YeK. buccekTtpuca yriia UM CEpeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb U KpyT, XOpJa U AMAMETP, UX CBOICTBA. B3auMHOE pacronoxeHue
OKpY’)KHOCTH U npsMou. KacarenbHas M cekymas K OKpPYKHOCTH. OKpYKHOCTB,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

YerpipéxyronpHuku. llapamnenorpamm, €ro mpu3Haku M cBOMCTBa. YacTHbIe
Cllyyau TapauiesiorpaMMoB (MpsIMOYTOJIbHUK, POMO, KBajpaT), WX MPU3HAKU HU
cBoiictBa. Tpamemnusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA W MPU3HAKH.
[IpssmoyronpHas Tpanenus.

Meron ynBoenus menuanbl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUHUOHAIIBHBIX OTPE3KaX.

Cpennue nTMHUM TPEYTOJbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHHKa.

[Togobue TpeyroapHUKOB, Kod(pduuent mnomodbus. IlpusHaku mnogo0uUs
TpPEYroJbHUKOB. [IpuMeHeHne moqo0ust mpy peleHny MPaKTUYECKUX 3a/1a4.

CpoiictBa momaneil reomerpuueckux ¢uryp. Dopmynsl Ui MII0IIAIN
TpPEYroJibHUKa, NapajienorpamMma, pomoOa u Tpaneuud. OTHOUIEHHE IUIOUIAAeH
Mo00HBIX GUTYP.



Brluncienne miomaned TpeyrojJbHUKOB M MHOTOYIOJIBHMKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. IIpumenenune Teopemsr Iludaropa mnpu pemieHun
IIPaKTUYECKUX 3a]a4.

CHHyC, KOCHMHYC, TAaHT€HC OCTpPOr0 YIJIa HPSIMOYIOJBHOTO TpPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECCTBO. TpUroHOMETpHUecKre (QYHKIUU YTIIOB
B 30, 45 u 60°.

BnvicanHble U HEHTPAJIBHBIE YIJIbl, YTOJI MEXKY KacaTeIbHOU U XOPJAOW. YTJIbI
MEXIYy XOpAaMHM M CEKylIIMMHU. BIMcaHHbIE M ONMCAaHHBIE YETBHIPEXYTOJBHUKH.
B3aumnoe pacnonoxkeHue naByx okpyxHocred. Kacanume okxpyxsocteil. OOmue
KAacaTeIbHBIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemenne tpeyronpHUKOB. TeopeMa KOCHHYCOB M TeOopeMa CMHYCOB. Pemenue
IIPaKTUYECKUX 3334 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[Tpeobpa3oBanue nogodus. [logoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 mpoU3BEAEHUU OTPE3KOB XOPA, TEOPEMBI O MMPOU3BEICHUN OTPE3KOB
CEKYIIHUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bektop, umHa  (MOAydb) — BEKTOpa,  COHANpaBJIEHHbIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlEpallMd HaJ BeKTopamMu. PasioxeHue Bekropa 10 JIBYM
HEKOJUIMHEapHbIM BekTopaMm. Koopnuuatel BekTopa. CKalsipHOE MNPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPaBHEHUs IPSMOU U OKPYKHOCTH B
KOOpJIMHATax, IEPECEYEHUE OKPYKHOCTEH M NpsIMBIX. MeToj KOOpAMHAT M €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JlIMHA OKpYKHOCTH. ['panycHas u pannanHas
Mepa yIya, BBIUMCIEHHUE [JWH OyTI OKpykHOcTed. llmomane kpyra, cekropa,
CErMEHTA.

JIBUKEHMsI TUIOCKOCTM M BHYTPEHHME CHUMMETpUU (Guryp (dJaeMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJibTaThl OCBOGHHUS MPOrpaMMbl  y4eOHOro  Kypca
«I"'eoMeTpus XxapaKTepU3yrOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBJIEHUEM MHTEpECA K MPOLIJIOMY U HACTOSIIEMY POCCUHMCKON MAaT€MaTHKHU,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MATEMATHKOB U POCCUHCKOM
MAaTeMaTUYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B OPYTMX HayKax U
NPUKIATHBIX chepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBITIOJTHEHUIO O0S3aHHOCTEH TpaKJaHWHA W peallu3allid €ro
paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIITMOHMPOBAHUS PA3IMYHBIX
CTPYKTYp, SBIEHUH, MPOIEAyp TPakKJAHCKOro oOIIecTBa (HarmpuMmep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO HSTHYECKMX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHMEM BaXKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOMI Ha AaKTHUBHOE YyYacTUE€ B PEHICHUU MPAKTUYECKUX 3a/1ad
MAaTEMATUYECKOW HAIMpPaBJICHHOCTH, OCO3HAHHUEM BaXHOCTH MaTEMAaTHYECKOTO
oOpa30oBaHUsI Ha MPOTSHKEHUM BCEM KU3HU I YCIEMHON NpoQecCuOHaIbHON
NESATEILHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHAMBUIAYATLHON TPAGKTOPUU OOpa30BaHUs M JKU3HEHHBIX IUIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K  OMOIMOHAJIBLHOMY U ACTETUYECKOMY  BOCIPHUSTUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHWH, PacCyKIEeHUW, YMEHHUIO BHJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpPUEHTAIIMEXd B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MPEACTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHS YEJIOBEKA, MPUPOJILI U
oOIecTBa, TMOHMMAaHUEM MaTEMaTHYECKOM Hayku Kak cdepbl dYeloBeUecKon
NEATEeIIbHOCTH, 3TanoB €€ Pa3BUTUS W 3HAYMMOCTU MJI1 PA3BUTHUS LIMBUIIU3AIUU,
OBJIaJICHUEM SI3bIKOM MAaT€MaTHKHM M MaTEMaTHYEeCKOW KYJIbTypOW KakK CpeICTBOM
MO3HAHMUS MHUPA, OBJIAJCHUEM TMPOCTECHIIMMHU HAaBBIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaAHME KYJIbTYPbI 310POBbS M
IMOLUMOHAJIBLHOIO 0JIArOMOJIyYHs:



FOTOBHOCTBIO TPUMEHSTh MATEMATUYECKUE 3HAHHUS B MHTEpPECax CBOETO
3MI0pPOBbsl,  BEIEHHUS  3I0pOoBOro  obOpaza  XKu3HM  (3J0pOBOE  THTAHWHE,
cOQIaHCUPOBAHHBIM  PEXUM 3aHATHUA W OTAbIXa, peryispHas (undeckas
aKTHUBHOCTB), C(DOPMHUPOBAHHOCTHIO HaBbIKAa pedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4ei0oBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MMPUMEHCHUE MATEMATUYECKUX 3HAHHUM ISl PELICHUS 3a]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIECH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB 1 OLIEHKH MX
BO3MOXXHBIX TIOCJICACTBUNA JUISI OKPY’KaIOIIEH Cpeabl, OCO3HAHUEM TJ00aIbHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHuUs;

8) amanranms K HU3MEHSAWIIMMCH YCJIOBUSM COUHUAJBHON M NPHUPOIHOMN
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIIbHOCTh, B TOM YMCIIC
YMEHUE YUUTHCS Y APYTUX JIOJIeH, MpHOOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIINU U3 OMbITA APYTHUX;

HEOOXOJIMMOCThIO B  (POPMHUpPOBAHMM HOBBIX 3HAHUM, B TOM 4YHCIE
bopMyIMpOBaTh UJICHU, TTOHATHS, THIOTE3bl 00 00BEKTaX W SBJICHUSX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh  JCMUIMTHI  COOCTBEHHBIX  3HAHWH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATH CTPECCOBYIO
CUTyaIlMl0 KaK BBI3OB, TPEOYIOMMA KOHTPMEP, KOPPEKTUPOBATh IPUHHUMAECMbBIC
pemieHuss U JedcTBUsA, (GOPMYJIUPOBATh W OICHHWBATh PUCKH M TOCIEICTBUS,
dhopMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble 1ornyeckue AecTBUS:

e BBIBISITH M XapaKTepHU30BaTh CYIIECTBCHHBIC IPU3HAKU MaTEMaTHUECKHX
OOBEKTOB, TIOHATHHA, OTHOIICHUN MEXIy MOHATUAMU, (OPMYITHPOBATH
OTpEJCICHUs] ~ TOHATUM,  yCTaHABIMBATh  CYIIECTBEHHBIH  MpPU3HAK
Kiaccu(ukanuy, OCHOBaHUS i OOOOIEHUS U CPAaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH,  (QOPMYIHpPOBATH U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHbIE W OTpULATENbHbIC, €IWHUYHBIE, YAaCTHbIE U OOLIME,
YCIIOBHBIE;

e BBIBJIATH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPECUUSA
B (pakTax, JAHHBIX, HAOJIOJEHUSAX W YTBEPXKACHUSIX, Mpejaratb KpUTepuu
JUISL BBISIBJICHUS 3AKOHOMEPHOCTEN U IIPOTUBOPEUN;



JenaTh BBIBOJBI C HCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JE€IyKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;

pa3dupaTh J0Ka3aTeNbCTBA MATEeMATHMUECKUX YTBEPXKACHUU (MPSMBbIE M OT
IPOTUBHOI0), TPOBOJUTh CAMOCTOSITEIBHO HECJOXKHBIE JI0Ka3aTeJIbCTBA
MaTeMaTHUYeCKUX (PaKTOB, BBICTPAUBATh apTyMEHTALINIO, IPUBOAUTDH PUMEPBI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh Ccrnoco0 pemeHus y4yeOHOM 3amauu  (CpaBHHUBAThb HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh HaumOoJee MOAXOMAIUNA €  Y4ETOM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIONIb30BaTh BOMPOCHI KaK MCCIIEAOBATEICKANA HWHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIHE MPOTUBOpEUHEe, MpodieMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATH TMIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH 1O CAaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY  HECJOXHBIM
HKCIEPUMEHT, HEOOJIBIIOE HCCIIEJOBAHME IO YCTAHOBJIEHHIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOLIEHUS W BBIBOABI 110 pE3yJibTaTaM
OPOBEAEHHOIO HAONIOACHUS, WCCIEI0BaHUS, OLICHWBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpollecca, a TaKXKe BBIIBUTaTh
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanmueii:

BBISIBIIAITH  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOpPMAINH, JTaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (HopMy TIpPEACTABICHHS HMHPOPMAMM U  WUIIOCTPUPOBATH
pemiaemMble  337aud  CXE€MaMHM, JuarpaMMamd, HWHOM rpaduKod U HUX
KOMOHMHAILMSIMHU;

OLICHWBATh HAAEKHOCTh HMHQPOPMAIMM TIO KPUTEPHSIM, MPEATIOKEHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATh U (HOPMYJIMPOBAThH CY>KJICHHUSI B COOTBETCTBUM C YCIOBUSMH U
HEeIsIMHA OOIIeHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX U THMCbMEHHBIX TEKCTax, J1aBaTh MOSICHEHUS] IO XOJly PELICHHUS
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN pe3ybTarT;

B X0Jie OOCYXXJIeHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
npoOJieMbl, pelraeMoil 3ajayu, BBICKA3bIBATh WJICU, HallCJICHHbIC Ha TOMCK
pelIeHHUs], COTIOCTABIISITE CBOU CYXKIEHUSI C CYKJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, OOHApY)XMBATh pa3iMuMe M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOM
dbopme GopMyIUpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;



e TPEACTaBIATh PE3YNbTAThl PEIICHMS 3a/layM, SKCIIEPUMEHTA, MCCIIEeIOBaHUS,
POEKTa, CAaMOCTOSATENbHO BBIOUPATh (pOpMAT BBICTYIJICHHUS C YYETOM 3a7ay
MPE3eHTALUU U 0COOCHHOCTEN ayIMTOPHUH;

e TIOHMMATh W HCIOJH30BaTh MPEHMYIIECTBA KOMAHJIHON W WHIUBUAYaTbHOU
paboTHI TIPH PENICHNN YYECOHBIX MaTEMaTHIECKHX 3a]1aY;

e TMPUHMMATH IIE€Tb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATH OpPTaHU3AIUIO
COBMECTHOI pabOThI, pactipeAenaTh BUIAbl paboT, JOTOBapUBATHCS, 00CYKIATh
MIPOIIECC B PE3YNbTAT pabOoThI, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

e Y4acTBOBaTh B TPYNIIOBBIX (hopMax padboThl (00CYXaeHUSI, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI W JIpYTH€), BBIIOJHATH CBOIO YacTh pabOTHl W
KOOPAMHUPOBATH CBOM JICHCTBUS C APYTMMHU YJ€HAMH KOMaHbI, OICHUBAThH
KayecTBO CBOETO BKIaJAa B  OOMMH  MPOAYKT MO  KPUTEPHUSIM,
chOopMyIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

e CaMOCTOSITENIBHO COCTaBJATh IUIAH, aJTOPUTM pELICHUA 3aAaud (WM €ro
4acTbh), BBIOMpPATH CIOCOO pelIeHUs € YYETOM HMMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3yJbTaTa
pEILIECHNs] MAaTEMAaTHYECKOM 3a/1a4u;

e TMPEIBUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEUICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENILCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pE3yJbTaTa JACSATEIBHOCTU ITOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTUKEHUS WU HEAOCTUKEHUS LEH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 KJjacce OOydarOUIUMHCS TMOJYYUT CIEAYIONIUE
MpeAMETHBIE PE3YIbTaThI:

Pacno3naBaTh u3y4eHHbIE TEOMETPUUECKUE (PUTYPBI, ONIPEALIIATh UX B3aUMHOE
pacrnoyiokeHne, n300paxaTh TE€OMETPUUYECKUE (PUTYPBHI, BBITOJHITH YEPTEKHU IO
yCJIOBUIO 3ajiaud. M3MepATh JMHEHHbIE W YIJIOBbIE BEIWMYMHBL. Pemare 3agaun Ha
BBIYUCJICHUE JIJTUH OTPE3KOB U BEJIUYUH YTJIOB.

Henate rpyOyo OLICHKY JUHEWHBIX 1 YIJIOBBIX BEJIMUUH MPEAMETOB B peaibHOU
KU3HH, Pa3MEpPOB MPUPOIHBIX OOBEKTOB. PaznmuyaTh pasmepbl 3THX OOBEKTOB IIO
MOPSIAKY BETUYUHBI.



CTpouTh YEpPTEXKHU K TEOMETPUUECKHUM 3a7a4aM.

[lonp30BaTbCd NIPU3HAKAMM  PABEHCTBA  TPEYTOJIBHUKOB, HCIOJb30BAaTh
IIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILIEHUN 33]1a4.

[IpoBOANTE JIOTMYECKUE PACCYKICHUS C HCHOJIB30BAHHEM T'€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA NPSMOYTOJBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEIUaHbI, IPOBEAEHHON K TUIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELIEHUH T€OMETPUYECKUX 3aaY.

Onpenensats NapayiebHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. Onpenenars MapajuieIbHOCTh MNPSIMBIX C MOMOILIBK) PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemate 3a/1aun Ha KJIeT4aTol Oymare.

[TpoBOIUTH BBHIYKMCICHUS] U HAXOJUTh YHCIIOBbIE U OYKBEHHbIC 3HAUCHHUS YTIIOB
B T€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpAa30BaHHBIX INIPH [EPECEYEHUU ABYX
IapaJuIeNIbHBIX NPSIMBIX CEKylleW. Pemate mpakTUdecKne 3aadyd Ha HAXOXKICHHE
YTJIOB.

Biiagerp INOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMEThb OIpeneaTh
OMCCEKTPUCY YIJIa M CEPEIMHHBIN NEPIEHIUKYIISAP K OTPE3Ky KaK T'€OMETpUUYECKUE
MeCTa TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH M Kpyra, XOpAbl M JAuaMerpa
OKPY’KHOCTH, II0JIb30BATbCA UX CBOMCTBAMHU. YMETh NPUMEHATH 3TH CBOMCTBA IPU
peLIeHNH 3a1a4.

Biiagerp NOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ ueHTp. llonb3oBaThcs (akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAlOTCsl B OJHOM TOYKE, M O TOM, YTO CEPEAMHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Biianerp NOHATHEM KacaTEIbHOM K OKPYXKHOCTH, IOJIb30BATHCS TEOPEMOU O
MEPIIEHINKYJIAPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACAHHUS.

[Tonp30BaThCA NPOCTEUILIMMU T€OMETPUYECKUMU HEPABEHCTBAMU, IOHUMATh UX
MPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IOCTPOCHMS C MOMOILBI LIUPKYJS U
JIMHENKHU.

K koniy oOyuenuss B 8 wiacce oOydarouuidcsi TMOJYYHUT CIEAYIONIUE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh  OCHOBHBIE  BHUJBl  YETBIPEXYTOJIBHUKOB, WX  3JIEMEHTHI,
II0JIb30BATBHCSA UX CBOMCTBAMU IIPU PEILIEHUU T'€OMETPUYECKUX 3a1a4.

[IpuMeHsATh CBOMCTBA TOYKH NEPECEUEHHsS MEOUaH TPEyroJbHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Biianets MOHATHEM CPEAHEN JIMHUU TPEYTOJIbHUKA U TPAINCLUH, IPUMEHATHh UX
CBOWCTBA MPH PEUICHUU reoMeTpudeckux 3anad. [lonp3oBarscsa Teopemont Paneca u



TEOPEMOM O MPONOPLUUOHAIBHBIX OTpPE3KaxX, MNPUMEHATb MX [UIsl PELICHUS
PaKTUYECKUX 3a]a4.

[IpuMeHsaTh MpPU3HAKU TOAOOMUS TPEYTOJBHUKOB B PELICHHUH T€OMETPUYECKHUX
3azay.

[Tonb3oBaThess Teopemoirt I[ludaropa nias  pelieHUss TEOMETPUUECKUX U
npakTUyeckux 3aaad. CTpouTh MaTEMaTUYECKYI0 MOJENb B MPAKTUYECKUX 3a/1ayax,
CaMOCTOATENIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLINE JUTHHBI.

Brnanets mnoHATHSIMM CHHYCA, KOCHMHYCa M TaHI€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroibHUKa. [lonb30BaThbCcsl ATUMHU TMOHATUAMH JJIS PEIICHUs
MPaKTUYECKUX 3a]1a4.

Beraucisate (pa3nuuHbBIME CIIOCO0AaMK) TUIOMIAAbh TPEYTOJbHUKA W TUIOIIAIN
MHOTOYTOJBHBIX (PUTYp (MOJIB3YACH, T1€ HEOOX0IUMO, KaIbKyaaTopoM). [IpuMenaTs
MOJIyYeHHbIC YMEHUS B MIPAKTUUECKUX 3a]layax.

Brnanets NOHATHSAMU BIOUCAHHOTO U IEHTPAJBHOTO YIJIA, HCIIOJIb30BATh
TEOPEMBbl O BIIMCAHHBIX YIJIAX, YIJIAX MEXIY XOpJaMU (CEeKyIIMMH) U yIie MEXIY
KacaTeJIbHOM M XOPJAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Brnanete MNOHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPH PEIICHUU 3a]1a4.

[IpuMeHsATh TMONyYEHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJICNIN IS 33]1a4 peabHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHS C
IPUMEHEHUEM TMOAOOMS M TPUTOHOMETPUHU (TOJB3YyACh, TJ€ HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHimy oOydenuss B 9 kiacce oOyyaroumiuiicss MHOJYYUT CIEAYIOLINE
peIMeTHbIE PE3YyIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YTIIOB, HAXOAUTh C UX MOMOUIBIO
pa3IuYHbIC 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHHE MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KalbKYyJATOpa) IJIUHBI W YIIBI IS
HETAOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaTbcs (opMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM I HAXOXKIEHUS COOTHOLIEHUW MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMMU.

Hcnonb30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB JIJISi HAXOXKJEHUS Pa3IMYHBIX
DJIEMEHTOB TPEYTOJbHUKA («PEIIEHWE TPEYrOoJbHUKOBY), MTPUMEHSATh UX TpHU
pELIeHNH T€OMETPUUYECKHX 3a/1ay.

Bnanets nouatusmMu npeoOpa3zoBaHus MOJI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHeIx ¢uryp. llomp3oBaThcsi CBOMCTBaMU TOMOOMS TPOM3BOJIBHBIX (QHTYD,
YMETh BBIYUCIATh JUIMHBI M HAXOJIUTh YIJIBI y TOA0OHBIX ¢uryp. [lpumensars
CBOMCTBA MOI00MS B MPAKTUUECKUX 3a/1a4aX. Y METh MPUBOUTH TPUMEPHI MTOJOOHBIX
buryp B OKpy>KarolieM MHUpE.

[Tonb3oBaThCA TEOpEeMaMHu O MPOU3BEIIEHUU OTPE3KOB XOpI, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.



[Tonp30BaThCs BEKTOpaMH, MOHHUMATh WX T'E€OMETPUYECKHH U (PU3NYECKUN
CMBICJ, NPUMEHATh HMX B PEIICHUHd TEOMETPUUECKHX U (PU3MUECKUX 3aj]ad.
[IprMEHATH CKAISIPHOE MPOU3BEAECHNUE BEKTOPOB ISl HAXOXKIAEHUS IUIMH U YTJIOB.

[Tosbp30BaTBCA METOAOM KOOPJAMHAT Ha IUIOCKOCTH, IPUMEHSTH €T0 B PELIECHUN
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnagete NOHATHUSMH NPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI AYTH OKPY>KHOCTH W pPaJWaHHON MEpbl YIJIa, YMETh BBIYUCIATH IUIOIIA/Ib
Kpyra u ero yacrteil. [IpuMeHsTh NoJydeHHbIE YMEHMS B IPAKTUYECKUX 3aa4ax.

Haxogute ocu (WM LEHTpb) CUMMETPUU (QUTYp, NPUMEHATh ABUKECHHUSA
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHsATh MOJyYEHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJENH JUIS 33/1a4 PEAIbHOU KU3HU U NPOBOAUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
OPUMEHEHUEM MOJ00US M TPUTOHOMETPUYECKUX (DyHKUMH (MONb3yscCh, TJE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosauuyectBo yacos DJIEeKTPOHHbIE
Ne (undposbie)
u/n HaunmenoBanue pasiesioB 4 TeM NPOrPaMMbI Beero KOﬁHTpOJIbeIe H[%aRanecmde 06pazoBaTebHbIe
padoThI padoThI pecypeb
1 [Ipocreiimume reomerpuueckue GUrypsl U Ux cBoiicrsa. smepenue 14 bubnmoreka [JOK
F€OMETPUUYECKUX BEIUYUH https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
2 TpeyroumsHiku 22 1 https://m.edsoo.ru/7f415e2e
bubmuorexa [JOK
3 [TapamtenpHble npsMBbIE, CyMMa YITIOB TPEYTOJIbHUKA 14 1 https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
4 Oxkpy>XHOCTb U KpyT. ['eoMeTpruueckue nocTpoeHust 14 1 https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
5) [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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 KUIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
(undposbie)
Ne n/m HaumeHoBaHue pa3aejioB M TeM MPOrPaMMBbI B KoHTpoJbHbBIe IpakTH4eckue odpa3oBaTejbHbIE
cero padoTbI padoTbI pecypchl
. bubmuoreka [JOK
! HeTbpexyrobHuKH 12 . https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 npoﬁol\[/)[uHOHaanfI; OTFI))el\;IKaX mo00HbIE 15 1 bubnmorexa LIOK
’ https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
I1 .H i
3 TpJIe(;;FH(?Jf;HHKi));OI)/IK iﬁ)ﬁi?ﬁ?ﬁ?{f}? ¢buryp 14 1 bubmorexa [IOK
' https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
bubmuoreka [JOK
4 Teopema [Tudaropa u Havama TPUTOHOMETPHH 10 1 https://m.edsoo.ru/7f417e18
s | e e s | 1 Busmorea 101
pexyT ) . https://m.edsoo.ru/7f417e18
okpyxHocTu. Kacanue okpyxHocTel
. bu6mmoreka [JOK
6 [osTopenue, obobmenne snanmii 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
o (undgposBbie)
11/-11 HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl B Kontposabnbie  IIpakrnyeckume = 00pasoBaTesibHbIE
cero padoTbI padoThbI pecypcsl
Tpuronomerpusi. TeopemMbl KOCHHYCOB U CUHYCOB. Pelienne bubnmnoreka HOK
1 16 1 _
TPEYTOJIbBHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6paszoBanue momobus. MeTpuueckrue COOTHOUICHHUS B bubmmoreka [JOK
2 10 1 _
OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOIBHUKY. J{JIMHA OKPYKHOCTH U bubmmoreka [JOK
5 y 8 :
Iomaab Kpyra. Beraucnenue mwiomanen https://m.edsoo.ru/7f41al2c
bubmmoteka IIOK
6 JBHDKEHHS [I710CKOCTH 6 https://m.edsoo.ru/7f41al2c
. bu6nmorexa LIOK
7 [ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HAHUI 7 2 https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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