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MOSICHUTEJIbHAS 3AITUCKA

I'eomeTpust Kak OJIMH U3 OCHOBHBIX Pa3/IeiioB IIKOJIbHOW MaTeMaTHKH, UMEIOIINI CBOCH 1IeIbi0 00eCTIeunTh n3y-
YEHUE CBOWCTB M pa3MepoB (Uryp, UX OTHOLICHUH M B3aMMHOE PacIiojioKeHHE, OIMPAeTCs Ha JOTUYECKYI0, J10Ka3aTellb-
HYI0 JHHUIO. [[eHHOCTh M3y4eHHs reOMETpHU Ha YPOBHE OCHOBHOT'O O0IIEero oOpa3oBaHus 3aKIIIOYAETCs B TOM, 4TO 00y-
Yaromuiics y4uTcs IPOBOJAUTH JOKA3aTeNbHbIE pacCyKIeHUs, CTPOUTh JOIMYECKHE YMO3AKIIOUEeHNUs, JOKA3bIBATh UCTHH-
HBIE YTBEP)KACHHUS U CTPOUTH KOHTPIPHMEPHI K JIOXKHBIM, IIPOBOANUTH PACCYKICHUS «OT MPOTHBHOTOY», OTIMYATH CBOM-
CTBa OT NPHU3HAKOB, (OPMYITHPOBATE OOPATHBIC YTBEPKACHHUS.

Bropoii nenpio n3ydeHns TeOMETPHUH ABISAETCS MCIONIb30BaHNE €€ KaK MHCTPYMEHTa MPU PEIICHHN KaK MaTeMa-
THUYECKHX, TaK U MIPAKTHUECKHUX 3a/1a4, BCTPEUAOLINXCS B PealbHON KU3HH. OOyJaromuiicsi JOMKEH HaAyIHThCS OTpeie-
JIUTh TEOMETPUUECKYIO (DPUTYPY, ONMCATH CIOBAMH JAAHHBIA Y4EPTEXK WM PUCYHOK, HAHTH IUIOMIA b 36MEIBHOIO YJacTKa,
paccuuTaTs HeOOXOAUMYIO IUTHHY ONTOBOJIOKOHHOTO Kabens Mim TpedyeMble pa3Mephl rapaxka Uit aBTOMOOWIS. DTOMY
COOTBETCTBYET BTOpasl, BEIYMCINTENbHAS JINHHUS B U3yUYSHUU TeoMeTpuu. [Ipu peniennn 3aja4y NpakTHYIECKOro Xapakrepa
00y4YalOMIMICS YUYUTCS CTPOUTH MaTeMaTHUECKHE MOJEIH PEalbHbIX KM3HEHHBIX CUTYallli, MPOBOAUTH BBHIYUCICHUS U
OIIEHUBATh aJ€KBAaTHOCTh IIOJIY4YE€HHOIO Pe3yJIbTaTa.

KpaiiHe Ba)XxHO 1MOTYEPKHUBATH CBSI3U I'€OMETPUH C IPYTMMH y4eOHBIMH MpEJMETaMU, MOTHBHPOBATh MCIOJIB30-
BaTh OIPEJCIICHUS TeOMETPUIECKUX (QUTYp U MOHATHH, IEMOHCTPUPOBATH IPUMEHEHHE TOIYYSHHBIX YMEHUH B QHU3HUKE U
TEeXHUKE. DTHU CBSA3U Hambosee PKo BUIHBI B TeMax «BekTopbl», «pUroHoMeTpHYeckre COOTHOIIEHUD», «MeTox Koop-
muaaT™ U «Teopema [Tudaropay.

Yuebnsit Kype «I'eoMeTpus» BKIIOYAET CIEAYIOINE OCHOBHBIE Pa3zeibl cojepxkanms: «I eomerpudeckue Gpury-
pPHI ¥ UX CBOIcTBay, «/3MepeHne reoMeTpHIecKNX BENIUYNHY, «JeKapTOBBI KOOPAMHATH Ha IIOCKOCTH», «BeKTOphI»,
«JIBmxeHus IIockocTh», «IIpeodpazoBanust mogoous».

Ha u3yuenne yuebHOTO Kypca «'eomerpus» oTBogutcs 204 gaca: B 7 kiacce — 68 dacoB (2 gaca B HEAETIO), B §
Kiacce — 68 gacoB (2 yaca B Hezielo), B 9 kiacce — 68 4acoB (2 Jaca B HEJIEHIO).

COJEPXAHUE OBYUEHUS
7 KJIACC

HavanbHble noHsaTus reoMerpuu. Touka, npsMas, OTpe30K, Jyd. Yros. Bunsl yrios. BepTukanbHble U CMEXKHbBIE
yrasl. buccektpuca yria. Jlomanas, MHOroyroyibHUK. [lapamienbHOCTh U IEPIEHAUKYIIPHOCTD MPSIMbIX.

CumMmetpuuHble Gurypbl. OCHOBHBIE CBOICTBA OCEBOM CUMMETpHHU. [IpUMepbl CHMMETPHHU B OKPYKAIOIIEM MH-
pe.

OCHOBHBIE TIOCTPOEHHS C MMOMOIIBIO IIMPKYJIS M JHuHeHku. TpeyromsHuk. BeicoTa, MenuaHa, OuccekTpuca, X
CBOMCTBa.

PaBHOOEpEHHBII M paBHOCTOPOHHMH TpeyroiabHUKH. HepaBeHCTBO TPEyroybHUKA.

CBoiicTBa M ITPU3HAKK PaBHOOEPEHHOTO TpeyroibHuKa. [Ipn3HaKyu paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M PU3HAKH MapajUIENbHBIX NPsIMBIX. CyMMa YIJIOB TpeyrojibHUKa. BHEIIHNE yIiIbl TpEyroJIbHUKA.

IIpsiMoyronbHEINA TpeyroasbHUK. CBOHCTBO MeIHaHbI IPSIMOYTOJIFHOTO TPEYTONbHUKA, POBEEHHON K THIIOTEHY-
3e. [Ipu3Haky paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpIMOYTONBHBIN TPEYTOIBHUK C YTIIoM B 30°.

HepaBeHcTBa B reoMeTpHUU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM, TeopeMa O OoJblieM
yriie u 00JIbILEeH CTOPOHE TpeyroibHUKa. [lepreHanKyJIsp 1 HaKJIOHHAaS.

I'eomeTpuyeckoe MecTo Touek. buccekTpuca yria U cepeluHHbIN NMEepIEeHANKYIAP K OTPe3Ky Kak reoMeTpHye-
CKHE MeCTa TOUeK.

OKpyHOCTb M KpYT, XOpJia U JUAMETP, UX CBOWCTBA. B3anMHOe pacnonoxxeHne okpykHOCTH U mpsMoil. Kaca-
TeNbHAas U CeKyIas K OKpy>KHOCTU. OKpY>KHOCTb, BIIMCAHHAS B yroi. BrucanHas u onyrcaHHas OKPYKHOCTH TPEYTOJIbHU-
Ka.

8 KJIACC

Yerpipéxyronpuuky. [lapamnenorpaMmm, ero Ipu3Haku M CBOHCTBA. YacTHBIE Cydad Mapajie’aorpaMMmoB (TIps-
MOYTOJILHUK, poMO, KBajpar), UX MpHU3HAKA W CBOMCTBa. Tpamenus, paBHOOOKas Tpareius, e€ CBOWCTBAa M MPHU3HAKH.
[IpsiMoyrosbHas Tpaneuus.

Meron ynBoenust menuansl. LlenTpansHas cummerpus. Teopema @aneca u Teopema 0 NPONOPLUUOHAIBHBIX OT-
pe3Kax.

CpenHue JTHHAN TPEYTONbHUKA U Tpameun. LIeHTp Macc TpeyroabHuKa.

[Mono6ue TpeyronsHUKOB, K03 dunment noxodus. [Ipusnaku nogodus TpeyronbHUKoB. [IpuMenenne noxoOus
IIPU PELICHUU NPAKTUYECKHUX 3a/a4.

CaoiicTBa iomaei reomerpuaeckux puryp. @opMmyis! A IWIOMAAN TPEYroJIbHUKA, NapajuleliorpaMMa, pPOM-
6a u Tpanenuy. OTHOIICHNE IJIOIIAAEH MOJOOHBIX QUTYD.

Brruncnenue ruonianei TpeyroJbHUKOB 1 MHOTOYTOJIFHUKOB Ha KJIeT4aTol Oymare.

Teopema IIugaropa. Ilpumenenue Teopemst [Tudaropa npu pemeHnn NpakTHUECKUX 3a1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO YIJa MPSIMOYTOJIBHOTO TpeyronbHUKa. OCHOBHOE TPUTOHOMETPHUIECKOE TOXK-
nectBo. Tpuronomerpudeckue GyHkun yrios B 30, 45 1 60°.

BrrcanHble M LEHTpaJIbHBIE YTJIBI, YTOJ MEXIy KacaTeJIbHOW M XOpJOW. YTIIBI MEXAYy XOPAAMHU U CEKYIIHMHU.
Briucannbie u onucaHHbIe YETHIPEXYTOJbHUKU. B3anMHOe pacmnoyioxkeHue IBYX OKpykHOcTel. KacaHue oKpy>KHOCTEH.
OO01mue KacaTeNbHbIE K IBYM OKPY)KHOCTSIM.

9 KJIACC

Cunyc, xkocunyc, TanreHc yriaoB ot 0 go 180°. OcHOBHOe TpUroHOMeTpHUecKoe ToxaAecTBO. DopMymsl npuse-

JCHUS.



Perrenre TpeyroisHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. PellieHre MpakTHIeCKuX 3a1a4 ¢ UCIOJIb30-
BaHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpazoBanue moaoous. [Tomobue COOTBETCTBEHHBIX JIEMEHTOR.

Teopema 0 pOW3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O TPOU3BEICHUN OTPE3KOB CEKYILIUX, TEOpeMa O KBajapare
KacaTeJbHOM.

Bexkrop, muHa (MOyIb) BEKTOpA, COHATIPABIICHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HAIIPABJICHHBIE BEKTOPHI, KOJI-
JIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMU HaJ BEKTOpaMH. Pa3noxeHHe BEKTOpa M0 JBYM HEKOJUTHHEap-
HBIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MPOM3BEICHUE BEKTOPOB, MPUMEHEHHE [UIs HAXOXKIACHUSI JUTHH U yT-
JIOB.

JlekapToBbl KOOPIMHATHI Ha IUIOCKOCTH. YPaBHEHUs MPSMONH M OKPY)KHOCTH B KOOPJAMHATAX, MEpECeUeHUE
OKPYXHOCTEH U MPSIMBIX. METO KOOPJMHAT U €ro MPUMEHEHHE.

[paBwIbHBIE MHOTOYTOJBHUKY. J{IMHA OKPYKHOCTH. ['pagycHas U paJuaHHas Mepa yriia, BEIYUCIICHHE JJIUH IyT
okpyxHocteil. [Tnomane kpyra, CeKTOpa, CErMEHTa.

JIBrKeHUs! MIOCKOCTH M BHYTPEHHHE CUMMETpUH (uryp (3jeMeHTtapHble npesictaBicHus). [lapaiensHblil me-
peHoc. IToBopor.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOT'O KYPCA «'EOMETPHSA» HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUS
JINUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO Kypca «['eoMeTpus» XapaKTepu3yroTCs:

1) naTpuoTHyecKoe BOCIUTAHME:

MPOSIBICHUEM HHTEpeca K IPOLIIOMY M HACTOSIIEMY POCCHICKON MaTeMaTuKH, ICHHOCTHBIM OTHOIIEHHUEM K JI0-
CTHKCHUSIM POCCHICKHNX MAaTeMaTHKOB M POCCHMCKOW MaTeMaTHYECKOH IIKOJIBI, K UCIIOJIB30BAHHMIO 3THUX JOCTIKCHHUH B
JpYrux HayKax ¥ NPUKIaJHBIX cepax;

2) rpaskAaHcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEHN IpaXkIaHMHA U peaii3alluy ero Mpas, NpeICTaBICHUEM O MaTeMa-
TUYECKHX OCHOBaX (YHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYP, SBJICHHUH, IPOLEIYpP IPaXJaHCKOTro o0IiecTBa (HanpuMep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCY)KJICHHMIO 3THUECKUX MPOOJIEM, CBSI3aHHBIX C NMPAKTHUYECKUM NPHUMEHEHHEM J0-
CTHKCHUM HayKH, OCO3BHAHHUECM BAXKHOCTU MOPAJIbHO-3THYCCKUX MPUHIUIIOB B ICATCIIBHOCTU y‘IéHOFO;

3) Tpya0BO€ BOCIIUTaAHHE:

YCTaHOBKOH Ha aKTUBHOE y4acTHE B PELICHUM NMPAKTHYECKHUX 3a/lad MaTeMaTH4eCKOH HaIllpaBIeHHOCTH, OCO3Ha-
HHEM Ba)KHOCTH MaTEeMaTHYECKOTo 00pa30oBaHUs Ha NMPOTSIKEHWH BCEH KU3HM IS YCIICITHOHM MpodeccHoHaIbHON ses-
TEJILHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM M TMOCTPOCHHUEM WHIMBHIYaJIbHOHW TPAeKTOPHH
00pa3zoBaHysl 1 )KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX ITOTPEOHOCTEMH;

4) 3creTu4ecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOI[MOHAIIBHOMY W 3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYECKHX OOBEKTOB, 3ajad, pele-
HHﬁ, paccyncneHm?I, YMEHUIO BUACTH MATEMATHUCCKNE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHeHTaL{Heﬁ B JICATCIIBHOCTH Ha COBPEMCHHYIO CUCTEMY HAaYYHbBIX HpeHCTaBHeHHﬁ 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX Pa3BUTUA YCIOBEKA, IPUPOJALI U O6HICCTBa, IMOHUMaHHEM MaTeMaTHYECKOM HayKH Kak ccbepm YeJIOBEUECKOM JCs-
TEJILHOCTH, 3TAIOB €€ PasBUTHS U 3HAYMMOCTH JUISl pa3BUTHS IMBUIIN3ALNH, OBJIaJJEHUEM S3bIKOM MAaTeMaTHKH M MaTeMa-
THYECKOH KYJIbTYpO# Kak CpeJCTBOM MO3HaHMS MHpa, OBJIAJCHHUEM IPOCTEHIINMH HABBIKAMH HCCIIEIOBATEIBCKOMN Nes-
TEJILHOCTH;

6) pusnyeckoe BocnuTaHue, OPMUPOBAHHE KYJIbTYPhI 310POBbSA M YIMONHMOHAIBLHOTO 0/1aroNoJIyqus:

TOTOBHOCTBIO NPUMEHSITh MaTeMaTHYecKHe 3HaHMsI B MHTEPECax CBOETO 370pPOBbs, BEJCHUS 310pOBOTO 00pasa
KHM3HU (30pOBOE INHUTaHHWE, COAIAHCUPOBAHHBIM PEXHMM 3aHATHH W OTIbIXA, peryispHas (HU3MYecKass aKTHBHOCTH),
c(hOpMHUPOBAHHOCTHIO HABBIKA pe(IIEKCHH, IPU3HAHNEM CBOETO IMIPaBa Ha OIIHUOKY M TAKOT'O e IIpaBa APYroro 4eI0BeKa;

7) 3Kko0JIOrHYecKoe BOCTIMTAHHe:

OpHMEHTAIed Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAHUH IS pemIeHHs 3a7ad B OOJAaCTH COXPAaHHOCTH OKpYXa-
}omeﬁ Cpe€abl, TNIAHUPOBAHUA IMMOCTYNKOB U OLICHKU UX BO3MOKHBIX HOCJ’[C}]CTBI/Iﬁ JUIA 0pr>1<a}omef/'1 Cp€abl, OCO3HAHUEM
r7100aIBHOTO XapaKkTepa SKOJIOTHIECKUX MPOOIeM U IMyTeH UX PelIeHNs;

8) aganTanysa K M3MEHAIOIIUMCS yCJIOBHAM CONMAJIBHONI H IIPUPOAHOI CpeAbl:

TOTOBHOCTBIO K JAEUCTBHUSIM B YCIOBUSIX HEONPEAEIEHHOCTH, MIOBBILICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3
MIPAaKTHYECKYIO EITEILHOCTD, B TOM YHCIIE YMEHHE YUUThCS y APYTHX JIFO/IeH, IPHOOpeTaTh B COBMECTHOM AEATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETEHLIUU U3 OMBITA JPYTUX;

HE0OX0MMOCTBIO B (POPMHUPOBaHNY HOBBIX 3HAHHM, B TOM 4nciie (OPMYIMPOBATh WAEH, IIOHSATHSI, THIIOTE3BI 00
00beKTax M SIBJICHUSX, B TOM YHCIIE PaHee HEU3BECTHBIX, OCO3HABATH JNE(MUIMTHI COOCTBEHHBIX 3HAHMH M KOMIIETEHTHO-
CTEeH, TJIaHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIHIO, BOCIPUHIMATh CTPECCOBYIO CHTYaIMIO KaK BBI3OB, TpeOy-
IOMINI KOHTPMEpP, KOPPEKTUPOBATH MPUHIMAEMbIC PELICHUS W JEHCTBHS, GOPMYIHPOBATh U OLICHUBATHh PHCKU U TTOCIE-
cTBHA, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTebHBIC YHHBEpPCATbHBIC y4eOHbIE 1elCTBUSA
Ba3zoBble 1oruveckne geiicTBus:



BBISBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIE NMPHU3HAKKM MAaTEMaTHUECKHX OOBEKTOB, HOHATUH, OTHOLICHUH MEXIy
MOHATHAMH, (POPMYJIMPOBATH ONpENENICHNs] MOHITUH, YCTaHABIMBATh CYLIECTBEHHBINH NPU3HAK KIACCU(PHKAINH, OC-
HOBaHMs /7151 0000IICHNUS U CPaBHEHHSI, KPUTEPHH NTPOBOMMOTO aHaIN3a;
BOCIIpUHUMATh, (pOpMyIHpOBaTh M MPEeoOpa3OBBIBATh CY)KICHUS: yTBEpAMTENbHbIE U OTPHUIATENbHbIC, SIUHUYHBIE,
YacTHBIE M 00ILUE, YCIIOBHBIE;
BBIABIIATh MATEMAaTHIECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHBOpedns B (pakTax, JaHHBIX, HAONIIOACHHUAX H
YTBEPKACHUAX, TIPEIUIaraTh KPUTEPUH IS BEISIBICHUS 3aKOHOMEPHOCTEH M TPOTHBOPEUHH;
JIeTIaTh BBIBOABI C UCIIOIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX M MHIYKTHBHBIX YMO3AKIIOUEHHH, YMO3aKIIIOUe-
HHUH 110 aHAJIOTHH;
pa30upaTh 10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPIKACHUH (IIPSAMBIE M OT IPOTHBHOTO), IPOBOAUTE CAMOCTOSTEIEHO
HECJIO)KHBIE JOKA3aTEIbCTBA MAaTEMATHUECKUX (DaKTOB, BHICTPANBATh apryMEHTAIHMIO, IPUBOIUTE IPUMEPBI U KOHTP-
IpUMepbl, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHNUS;
BBIOMpATh CIIOCO0 pelreHus yueOHOH 3a/1aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PELICHUs, BRIOMPATh Hanbosee mo/-
XOISIIUH ¢ Y4ETOM CaMOCTOSATENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3zoBble nccnegoBaTebcKue AeicTBHA:
UCIIONIb30BaTh BONPOCH! KaK MCCIIEAOBATEILCKUH NWHCTPYMEHT MO3HAHMS, ()OPMYIHPOBATh BOIPOCHI, (PUKCHPYIOIIUE
MIPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSATEIBHO YCTAaHABIMBATH HCKOMOE M JaHHOE, (JOpMHPOBATh TMIIOTE3Y, apTyMEHTH-
pOBaTh CBOIO IMO3UINIO, MHEHHE;
MIPOBOANTH IO CaMOCTOSATENILHO COCTABICHHOMY IUIAHY HECIIOXKHBIH 3KCIIEPUMEHT, HEOOJNIBIIOE HCCIEIOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOr0 0OBEKTa, 3aBUCHMOCTEH 0OBEKTOB MEX Iy CO0Oii;
CaMOCTOATENBHO (OPMYIHPOBaTh 0OOOIICHNSI W BBIBOJBI MO PE3yNIbTaTaM NMPOBEIEHHOTO HAONIOACHUS, HCCIIE0Ba-
HUSI, OLICHUBATh I0CTOBEPHOCTH MOIYYCHHBIX PE3YJIBTATOB, BHIBOJOB M 000OIIECHHIH;
IIPOTHO3UPOBATE BO3MOXKHOE Pa3BUTHE IPOLECcca, a TAaKKe BBIJBUTATh IPEATONONKCHHUS O €ro Pa3BUTUH B HOBBIX
YCIIOBHSAX.

PaGora ¢ undopmanueii:
BBISIBJIATH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUY, JTAHHBIX, HCOOXOIUMBIX JUIS PEUICHUS 3a1a4H;
BBIOMpATh, aHATU3UPOBATh, CHCTEMAaTHU3UPOBATh M HHTEPIIPETUPOBATh HHPOPMAIMIO PAa3IMYHBIX BUJOB U GopM Mpen-
CTaBIICHUS,
BBIOMpaTh (hopMy mpencTaBieHHsS WHPOPMAIWMH W WLIIOCTPUPOBATH PELIAEMbIE 3aJadyd CXEMaMH, IHarpaMMamu,
WHOH rpaduKoil 1 UX KOMOUHALISIMUY;
OILIEHMBATh HAAEKHOCTh HH(YOPMALNK 110 KPUTEPHAM, IPEIUIOKECHHBIM YUUTENEM HIN chOpMYINPOBaHHBIM CaMOCTO-
STENBHO.

KoMmyHukaTuBHbIe yHUBEpcaIbHbIe y4eOHbIe 1eiiCTBUA:
BOCIIPUHUMATh U (OPMYJIHPOBATh CYXK/IEHHS B COOTBETCTBUH C YCJOBHMSIMHU M LIEJISIMH OOLICHUs, SICHO, TOYHO, Ipa-
MOTHO BBIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U MUCBMCHHBIX TEKCTAX, AaBaThb MOACHCHUA 1O X0y PCIICHUA 3a1a-
4y, KOMMEHTUPOBATh NIOJYyUYEHHBINA PE3YIIbTAT;
B X0/ie 00CY)KIIeHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOi TeMBbI, TPOOIEMBI, perIaeMoil 3aauu, BEICKa3bl-
BaTh A€W, HAICJICHHBIC Ha MOWCK PEHICHNA, COMOCTABIATh CBOU CYXACHUA C CYXKACHUAMU APYTIUX YHYAaCTHUKOB JIUa-
jora, oOOHapY>KMBATh pa3iIMdle U CXO/ICTBO MO3UIMH, B KOPPEKTHOH (opMe (popMysIMpoBaTh pa3HOTIAcHs, CBOM BO3-
paKeHuS;
MIPE/ACTABIATE PE3YNIbTaThl PELICHUs 3a/laud, SKCHEPHUMEHTa, MCCIEAOBAaHUS, MPOCKTa, CAMOCTOSATENILHO BBHIOWPATH
(opMaT BEICTYIUICHHS ¢ yYETOM 3a/1a4 IIPE3eHTAllMN U OCOOEHHOCTEH ayIUTOpHH;
MIOHMMATh ¥ MCIIOIb30BaTh NMPEUMYIIECTBa KOMaHAHOW M MHANBUyaIbHONW PaOOTHI MPU PELIEHNH YU4eOHBIX MaTeMa-
THUYECKHX 3a]1ay;
MIPUHUMATH IeJTb COBMECTHOM JESATEIBHOCTH, INIAHUPOBATh OPTaHU3AIMI0 COBMECTHOI paboThI, pacipeaeNsiTh BHIIBI
paboT, ToroBapuBaThCsl, 00CYKAATh MPOIECC U PE3YIbTAT padOThI, 0000IIaTh MHEHHUS HECKOJIBKHX JIIOJIEH;
Y4acTBOBATh B TPYMIOBEIX (popMax paboTsl (00CYykIeHHsI, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI M APYTHE), BHIIIOJI-
HATH CBOK 4YaCThb pa6OTBI 1 KOOPpAUHUPOBATH CBOU HeﬁCTBHH C ApyruMu 4JICHaMH KOMAaHIbI, OHCHUBATH Ka4YC€CTBO
CBOETO BKJIa/Ia B OO MTPOAYKT IO KPUTEPHUSAM, CHOPMYIHMPOBAHHBIM yIaCTHUKAMH B3aHMMO/ICHCTBHSI.

PeryasiTuBHBIC yHHBepCalbHbIe y4eOHbIE 1eHCTBUA

Camoopranusanus:
CaMOCTOSTENILHO COCTABIIATD IUIaH, aJITOPUTM PEIICHHUS 3a/1audl (MK €ro 4acTh), BBIOMPATh CIIOCO0 pelIeHus ¢ y4EToM
HMEIOIINXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BapUaHThl PEIICHUH C
y4€TOM HOBOW MH(pOpMAIHH.

CaMOKOHTPOJIb, IMONHOHAILHBIN HHTELIEKT:
BJIAJIETH CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS POIIecca M Pe3yibTaTa PelIeHH MaTeMaTHIECKON 3a1a4H;
MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUH 337a4H, BHOCHUTh KOPPEKTHUBEI B JEATCILHOCTD Ha
OCHOBE HOBBIX 00CTOSITEIILCTB, HAWJICHHBIX OMINOOK, BBISBICHHBIX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJbTaTa NESITEILHOCTU MOCTABICHHON LIEIM U YCIOBHAM, OOBSCHATH NMPUUIMHBI JOCTH-
KEHUSI WIIN HEAOCTIDKCHHUS 1IEJIH, HAXOJUTh OIINOKY, aBaTh OLIEHKY PHOOPETEHHOMY OMBITY.

HPEJMETHBIE PE3YJIbTATBI

K KOHIY O6y‘l€HI/Iﬂ B 7 KJacce o6yqa}01111/1171(:5{ MOJYYHT CJICAYIOMNUE NPEAMETHBIC PC3YyJIbTAThI:



Pacrio3HaBath M3ydeHHbIE I€OMETPUYCCKUEC (DUTYPBI, ONMPEICNATh WX B3aUMHOE PACIOIOKEHHUE, H300paxarh
reOMETPUYUCCKUE (DUTYPBI, BBITIONHATH YSPTEHKHU MO YCIOBUIO 3a1a4n. MI3MepsATh TMHEWHBIC U YTIOBBIC BEIMYMHEL. Pemiath
3a]laud Ha BBIYUCIICHHUE JJIUH OTPE3KOB M BEIIMYHH YTJIOB.

Jenath rpyOyr0 OLIGHKY JTUHEWHBIX U YIJIOBBIX BEJIIMYHMH MPEJAMETOB B PCAIbHOW JKU3HHU, Pa3MEPOB MPUPOTHBIX
00BeKTOB. Pa3nuyate pa3Mepsl 3THX 0OBEKTOB IO MOPSIKY BEITHYHHEI.

CTpOUTh YePTEIKU K TCOMETPUICCKUM 3a/1a4aM.

ITome30BaThbesl IPU3HAKAMH PAaBEHCTBA TPEYTOJFHUKOB, NCIOIH30BAaTh MPU3HAKKA M CBOHCTBAa paBHOOEIPEHHBIX
TPEYTOJLHUKOB MIPH PELICHUN 3a/1a4.

IIpoBOANTH JOTHYECKUE PACCYKACHUS C UCIOIH30BAHUEM I€OMETPHUECKUX TEOPEM.

ITome30BaThCs MpU3HAKAMHU PAaBEHCTBA MPSAMOYTOJBHBIX TPEYTOJEHUKOB, CBOMCTBOM MEIHMAHBI, IIPOBEAEHHOHN K
THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIEHUKA, B PEIICHUN TeOMETPHICCKHX 3a/1a4.

OnpenensaTe NapayieIbHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPEIC 00pa3yeT ¢ HUMH cekyIas. Onpenensrs mna-
PAIIETHHOCTD MPSIMBIX C MMOMOIIBIO PABCHCTBA PACCTOSIHUMN OT TOYCK OJTHOM MPSMOU JI0 TOUEK JAPYTOM MPsIMOH.

Pemate 3a1a4un Ha KieT4aTol Oymare.

IIpoBOUTH BHIYKMCIICHUS U HAXOUTH YHCIOBBIC 1 OYKBECHHBIC 3HAUCHHS YTJIOB B TCOMETPUYCCKUX 3a/]auax C HC-
MOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJLHUKOB W MHOTOYTOJHHHKOB, CBOWCTB YIJIOB, OOPa30BaHHBIX HPU MEPECCUCHUU
JIByX IapaJuICIIbHBIX IPAMBIX CEKyllel. Pemars mpakTuueckue 3a1a4i Ha HaX0XKACHUE YTIJIOB.

Bragers MoHATHEM T€OMETPUIECKOTO MECTa TOYCK. YMETh OINPENeNsiTh OUCCEKTPHCY yTila U CepeIUHHBIA mep-
MIEHAUKYISIP K OTPE3Ky KaK TeOMETPUIECKHE MECTa TOUCK.

DopMyIHpoBaTh ONpeNeIeHUs] OKPY)KHOCTH M KPYTa, XOpABl U IHAMETPa OKPY>KHOCTH, MOJTH30BATHCS UX CBOM-
CTBaMH. YMETh IPUMECHATH 3TH CBOHCTBA MIPH PELICHUH 3a/1a4.

Bragers MOHATHEM ONMHMCAHHOHN OKOJO TPEYTOJBHHKA OKPYKHOCTH, YMETh HaXomuTh e€ meHTp. [lomb30BaThes
(akTamM# 0 TOM, 9YTO OUCCEKTPHUCHI YIIIOB TPEYTOJIHHHKA MEPECEKAIOTCS B OJHON TOYKE, M O TOM, YTO CEpEAMHHBIC TIep-
MIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAOTCS B OJTHOM TOUKE.

Bnaners noHsATHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BAaThCSI TEOPEMON O NEPHEHANKYISIPHOCTH KacaTeIbHOMN
U pajuyca, IPOBEIEHHOTO K TOUKE KaCaHHS.

ITonp30BaThCcs HpOCTeﬁLHPIMH reOMETPUICCKMMHU HEPABCHCTBAMHU, ITIOHUMATh UX HpaKTI/IquKI/Iﬁ CMBICII.

HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUYCCKUEC MMOCTPOCHUA C MOMOLIBIO HUPKYJIA U JIMHEHUKH.

K koHIy 00yueHus B 8 ki1acce 00y4aronuiicst MOJIYYUT CIEAYIONHE PEIMETHBIE PE3YJIbTAThI:

Pacmo3HaBaTh OCHOBHBIC BUABI YETHIPEXYTOINBHUKOB, HX 3JIEMEHTHI, IIOJIb30BaThCA UX CBOMCTBAMU IPH pPEIICHUN
TCOMETPHUYCSCKUX 3a1a4.

[IprMeHsATH CBOICTBA TOUKH MTEpeceUCHIUs] MEANaH TPEYTOIbHIKA (IIEHTPA MAcC) B PEIICHAN 3a/1a4.

Bragers moHATHEM CpeIHEH JIMHUY TPEYTONBHUAKA W TPAICINH, IPUMEHATh UX CBOMCTBA MPH PEIICHUH T'eOMET-
pudeckux 3amad. [loap3oBaTecs Teopemoit Daneca U TEOPEMOH 0 MPONOPIUOHATBHEIX OTPe3Kax, IPUMEHATh UX JUIS pe-
[ICHHUS TPAKTHYECKUX 3a7ad.

ITpuMeHsTH MpHU3HAKK TOA0OUS TPEYTOJIBHUKOB B PEIIEHNH T€OMETPUIECKUX 3a/1ad.

IMonp3oBathest Teopemoii [Tudaropa A perieHus: TeOMETPUISCKUX M MPAKTHYSCKHUX 3a71ad. CTpOUTh MaTeMaTH-
YECKYIO MOJICIb B MPAKTHYCCKHUX 3a/1a4aX, CAMOCTOSATEIILHO Je/IaTh YSPTEK H HAXOAUTh COOTBETCTBYIOIINE ITHHBI.

Biiagiets NOHATHSIME CHHYCA, KOCHHYCA U TAHI'CHCA OCTPOrO yIJia MPSIMOYTOJIBHOTO TPEYroibHUKa. [1071630BaTh-
CA OTUMU NMOHATUAMU [JI PEIICHUA NPAKTUYCCKUX 3ada4.

Brramcars (pa3numgHBIME CIIOCO0aMHM) TUTOMIAb TPEYTOIbHAUKA U IDIOMIAIH MHOTOYTONBHBIX (GUTYp (TIOIB3YSACH,
r7ie He0OXO0MMO, KalbKyIATOpoM). [IpuMEeHATE OTydeHHbBIE YMEHHS B IPAKTUIECKUX 3a]adax.

Bragers MOHATHSAMHU BIIMCAHHOTO W IIEHTPAIBHOTO YyTIIa, WCIOJIH30BATh TEOPEMBI O BIHCAHHBIX yriax, Yriax
MEXITy XOpJamMHu (CEKYIIMMH) U YTIIEe MKy KacaTeIbHOW U XOPIOH MPH PEIICHUU TeOMETPUICCKUX 3a/1ay.

BrageTs NOHATHEM ONHCAHHOTO YETHIPEXYTOJIbHHUKA, IPUMEHSITh CBOHCTBA OIMCAHHOTO YETHIPEXYTOIBHUKA TIPU
pelIeHIH 3a1ay.

HpI/IMeHSITB TIOJIYYCHHBIC 3HAHUA HA NMPAKTUKE — CTPOUTH MATEMAaTUYCCKUC MOJCIIN UIA 3a/1a4 peam)Hoﬁ JKHU3HU
1 IPOBOANUTH COOTBETCTBYIOMINE BEIYUCICHUA C TPUMEHCHUEM 1'[0}106145[ U TPUTOHOMETPUHN (HOHBSyHCB, rac HeO6XO}II/IMO,
KaITbKYJSITOPOM).

K koniry o0yueHus B 9 kijiacce 00y4JaroNIUiCs MOTYYHT CISAYIONINE MPEAMETHBIC PE3yIbTaThI:

3HaTB TPUTOHOMETPHUUICCKUE q)yHKL[I/II/I OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO PA3JIMYHBIC SJIEMEHTHI ITIPAMO-
YTOJIBHOTO TPEYTOJbHIKA («PEIICHUE IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoMuTh (C MOMOIIBIO KaJbKYISTOPA) ITHHBI
U YTIIBI JJTs1 HeTAOJMUYHBIX 3HAUCHHIA.

Iome30BaTbest GOpPMYITaMU TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECCKAM TOXKICCTBOM JUIS HAXOXKICHUS CO-
OTHOIICHUHA MKy TPUTOHOMETPUICCKUMH BETHYUHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXICHUS PAa3IIUYHBIX 3JICMEHTOB TPEYTOJBbHUKA («pelie-
HHUE TPEYTOJILHUKOBY), MIPUMEHSITh UX MPU PEIICHUU F'eOMETPUICCKUX 3a]1ad.

Biagets noasTHAMHE peoOpa3zoBaHus 0100Hs, COOTBETCTBEHHBIX JIEMEHTOB MOJA00HBIX GuUryp. ITonp3oBarbest
CBOMCTBaMH 1000 TIPOU3BOIBHBIX (QUTYP, YMETh BBHIYMCIIATEH JIUHBI M HAXOAWUTH YTIIBl ¥ MOA0OHBIX ¢uryp. [Ipmme-
HATH CBOICTBA MOJOOWS B MPAaKTUIECKUX 33aa9aX. Y METh IIPUBOJUTH IPUMEPHI MTOIOOHBIX (GUTYD B OKpPY’KAIOIIEM MHpE.

ITome30BaThCs TEOPEMaMH O IPOU3BEICHUN OTPE3KOB XOPJI, O MPOM3BEACHUH OTPE3KOB CEKYIINX, O KBaaparTe Ka-
caTeJIbHOM.

ITomp30BaThCs BEKTOPaMH, MOHAMATh WX T€OMETPHUYECKUN W (U3NUECKHUH CMBICI, MPUMEHATh MX B PEIICHHU
TFCOMETPUYUCCKUX U (pr3mueckux 3aaad. [IpuMeHsITh CKaISIpHOE MPOU3BEICHUE BEKTOPOB IJIsl HAXOXKICHUS [UTUH U YTJIOB.



JaJax.

TEMATHYECKOE IINTAHUPOBAHUE

Ilonp3oBaThes MCETOJAOM KOOpAMWHAT Ha IUIOCKOCTH, NPUMCHATH €0 B PCIICHUU I'COMCTPUYCCKUX U MNPAKTHUYC-
CKHX 3a1a4.
Bnagers nonsatusmu MPpaBUJIBHOTO MHOT'OYT'OJIbHUKA, AJIUHBI OKPYKHOCTHU, AJIMHBI AYTU OKPYKHOCTHU U paJdaH-
HOM MCEpHI yrja, YMETb BbIYUCIIATH IJIOMIA[Ab Kpyra u €ro YyacTei. HpI/IMeHﬂTL TMOJYUYCHHBIC YMCHUA B NPAKTUYCCKUX 3a-

HaxoauTh ocu (Mu IEHTPBI) CUMMETPHHU (PUTYP, TPUMEHSTh JBHIKCHUS IUIOCKOCTU B IIPOCTEHILNX CITydasX.

[IpuMeHATH MOyYeHHBIE 3HaHHS Ha NMPAKTHKE — CTPOUTH MaTeMaTHYECKHE MOJCIH JUIsl 3a1a4 PeabHOW KHU3HH
U MIPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHHUS C NMPUMEHEHHEM OO0 M TPUTOHOMETPHUYESCKUX (QYHKIMH (IIOJIBb3YsCh,
r7Ie He0OXO0IMMO, KaJIbKYIATOPOM).

7 KJIACC
Ne HaumeHoBaH#e pa3iesioB 1 TeM KoJsmuecTBo yacos OnekTpoHHbIe (LUPPOBBIC) 0Opa30BATEIBHBIC
n/m NpOrpaMMBbl Bcero | Kontp. | IIpakr. pecypcesl
paboThl | paboTh
1 [pocreiimue reomerpudeckue Gpu- 14 Bubnuoreka I{OK https://m.edsoo.ru/7f415e2e
I'ypsl U UX cBOMCTBA. 3MepeHue
TEOMETPUYCCKUX BEIHUUH
2 TpeyronbHUKH 22 1 Bubnuoreka IJOK https://m.edsoo.ru/7f415e2e
3 [MapannenbHbie MpsIMbIE, CyMMa 14 1 bubnuoreka ITOK https://m.edsoo.ru/7f415e2e
YIJIOB TPEYTOJbHHKA
4 OKpyXHOCTb 1 KpyT. ['eomeTpue- 14 1 Bubnuoreka IJOK https://m.edsoo.ru/7f415e2e
CKHE TIOCTPOCHHSI
5 IToBTOpenue, 0600IIEHHE 3HAHUM 4 1 bubaunoreka ITOK https://m.edsoo.ru/7f415e2e
OO011ee KOJIMYECTBO YacOB MO MPOrpaMMme 68 4 0
8 KJIACC
No HaumeHnoBanue pa3aenoB u TeM KonnuecTBo yacos DnekTponHbIe (U(POBbIC) 0Opa30oBaTEIBbHBIC
/it pPOTrPaMMBI Bcero | Kontp. | Ilpakr. pecypcsl
paboTel | paboTHI
1 YeThIpEXyroNbHUKH 12 1 bubauoreka [TOK https://m.edsoo.ru/7f417e18
2 Teopema daneca u Teopema o 15 1 bubnuoreka [TOK https://m.edsoo.ru/7f417e18
HPOTIOPIHOHATBHBIX OTPE3Kax,
0I00HbIE TPEYTOIbHUKH
3 TTnowmwans. HaxoxneHue mwiomanei 14 1 bubmmoreka ITOK https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKOB M MHOTOYTOJIbHBIX
¢uryp. [Inomanu mogoOHBIX (u-
ryp
4 Teopema IMudaropa u Hayana Tpu- 10 1 bu6mmoteka LIOK https://m.edsoo.ru/7f417e18
TOHOMETPHH
5 Vil B OKpYKHOCTH. Brincanusie 13 1 bu6mmoteka LIOK https://m.edsoo.ru/7f417e18
U OMHCAHHBIC YETHIPEXYTOIbHUKH.
KacatensHble k okpyxHOCTH. Ka-
CaHUE OKPYKHOCTEH
6 IoBTopenue, 0600IIEHNE 3HAHMUI 4 1 bubaunoreka ITOK https://m.edsoo.ru/7f417e18
OO0111e€ KOJIMIECTBO YacOB 10 MPOrpaMme 68 6 0
9 KJIACC
Ne HaumeHnoBanue pa3aenoB u TeM KonnuecTBo yacos DnekTpoHHbIe (ITU(POBHIE) 00pa3oBaTEIbHBIE
n/m IIpOrpaMMBbI Bceero | Kontp. | Ilpaxr. pecypceel
paboThl | paboThI
1 TpuroHomeTpusi. TeopeMbl KOCH- 16 1 bu6mmoteka [{OK https://m.edsoo.ru/7f41al2c
HYCOB U CHHYCOB. Pemmenue Tpe-
YrOJIbHUKOB
2 [TpeobpazoBanue nmoxobus. Mer- 10 1 bubmumoteka LIOK https://m.edsoo.ru/7f41al2c
pHYECKHE COOTHOILCHUS B OKPYXK-
HOCTH
3 Bekropsl 12 1 bubmuoteka LHOK https://m.edsoo.ru/7f41al2c
4 JlekapToBbI KOOPMHATHI Ha 9 1 Bbubmuoteka LIOK https://m.edsoo.ru/7f41al2c
IIOCKOCTH
5 [IpaBuIbHBIE MHOTOYTOJIBHUKH. 8 Bbubmuoteka LIOK https://m.edsoo.ru/7f41al2c
JlnuHa OKPYKHOCTH ¥ IUIOLIAb
Kpyra. Beruncnenue niomajen
6 JIBYOKEHMS TIOCKOCTH 6 bub6numoreka ITOK https://m.edsoo.ru/7f41al2c
7 IMoBTopenue, 0600IIEHNE, 7 2 Bbubnuorexa ITOK https://m.edsoo.ru/7f41al2c

CHCTEMAaTHU3aIMs 3HAHUH




| O6uee KomMuecTBO YacoB no nporpamme | 68 | 6 | 0 |

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /UIS1 YYHEHUKA

* ['eometpust, 7-9 xnaccwl/ Aranacs JI.C., Byrysos B.®., Kagomues C.b. u apyrue, AxuuronepHoe oduiecto «3ma-
TenbeTBO «IIpocBerienuey

IMU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41al2c

Pabouas mporpamMma pazpaborana B cootBeTcTBHH ¢ 11.18.2.2. ®T'OC HOO (yTB. mpukazoM MuHHCTEPCTBA 00-
pazoBanust u Hayku PO ot 17.12.2010 r. Nel1897, uzm. u gom. ot 29.12.2014 r., 31.12.2015 r,, 11.12.2020 r., 08.11.2022
r., 27.12.2023 r., 22.01.2024 r.) u nuceMoM MununcrepcTBa npocseuienns PO u denepanpHoii cirykObl 0 Haa30py B
chepe obpazoBanus u Hayku oT 18.12.2020 r. NeNeCK-578/08, 01-350/13-01 «O cHMKEHHH JOKYMEHTAIIMOHHON HArpy3-
KU YUYHUTEIIC».



