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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mporpamma mo reoMeTpuu IJii OCHOBHOW 00IeoOpa3oBaTeNIbHOM MIKONBI 9 Kiacca
COCTaBlieHa Ha OCHOBE (elIepaIbHOTO KOMIIOHEHTa TOCYIapCTBEHHOTO O00pa30BaTEIIBEHOTO
CTaHJapTa OCHOBHOTO oO0IIero oOpa3oBaHus MO MareMmaruke, «(O0sS3aTeIbHOT0 MHHHMYMA
COJIEp)KaHUsT OCHOBHOrO  0Omero  oOpa3oBaHMss TO  MaTEeMaTHKE» W MPOTPaMMBbI
0011e00pa30BaTeIbHBIX YUPEKACHUN MO TeOMETPUH 7—9 KilacChl, K y4eOHOMY KOMILIEKCY IS
7-9 knaccoB (aBtopbl JI.C.AtanacsH, B.®.byry3os, C.b.Kagomnes, O.1.ITo3nsk, U.1.FOauHa,
cocraBureab T.A. BypmuctpoBa — M: «IIpocsemenne», 2008. — c. 19-43), mnpukasa
MunucrepcTBa 006pa3oBanus u Hayku Poccuiickoii ®eneparuu ot 19.12.2012 1. Ne1067 « O6
yTBepXKACHUH (eepanbHbIX IEepeYHel YyYeOHHKOB, PEKOMCHIIOBAHHBIX (IOMYIIEHHBIX) K
UCIIONIb30BaHNI0O B 00pa3oBaTebHOM TIpollecCe B 00pa30BaTENbHBIX  YUPESIKICHUSX,
peanu3yommx — o0pa3oBaTelbHBIE  MPOrpPaMMBI  O0IIEro  OOpa3oBaHWSI U UMEIOIINX
roCyJapCTBEHHYIO akkpenuTanuto, Ha 2013/2014 yueOHbIi TO1»

e HopmaTuBHOe o0ecnieueHre NPOrpaMmabl:

Pabouasn nmporpaMma 1o recoMETpum CoCTaBJcHa HA OCHOBE CJICAYIOIIMUX

AOKYMECHTOB:

. Oenepanbhbiii 3akoH oT 29.12.2012 Ne 273-®3 «0O6 obOpa3zoBaHUH B
Poccutiickoit @enepanuny (nanee — ®3-273);

. ®denepallbHbII TOCYIapCTBEHHBII 00pa30BaTeIbHbI CTAaHAAPT OCHOBHOTO
oOuiero oOpa3oBaHUsl, YTBEPKIEHHBIN MprKa3oM MuHucTtepcTBa 00pa3oBaHUsl U HaAyKU
Poccuiickoit ®@enepannu ot 17.12.2010 Ne 1897 (c u3MEeHEHUSIMU U JTOTIOIHEHUSMH )
(manee — ®I'OC O00);

J ®denepalibHbII NepedeHb Y4eOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO
OpyU peaju3allMd HUMEIOIIUX TOCYJapCTBEHHYIO aKKpeAMTAlMI0 00pa3oBaTeIbHBIX
MpOrpaMM HayaJbHOTO OOINEro, OCHOBHOTO O0IIEro, cpeaHero oOiiero odpazoBaHus,
YTBEPKJICHHBIN IpuKa3oM MuHucrepcTBa npocsenieHuss Poccuiickoit @epepanuu Ot
20.05.2020 Ne 254;

. [Tepedyens opranuzaiuii, OCYyIIECTBISIONINX BBIMYCK Y4€OHBIX IMOCOOMIA,
KOTOpBIE JTOMYCKAIOTCS K UCIIOJIb30BAHUIO MPU PEATU3alUU UMEIOIINX TOCY1apCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTeNbHBIX MPOrpaMM HAayallbHOTO OOIEro, OCHOBHOIO OOIIEro,
CpeaHero oo1ero oopa3oBaHus, YTBEPKACHHBINH NMPUKa30M MuUHUCTEPCTBAa 0Opa3oBaHUs
n Hayku Poccuiickoit @enepannu ot 09.06.2016 Ne 699.

. OcHoBHas 00pa3oBaTesibHas MPOrpaMMa OCHOBHOTO OOIIEero oOpa3oBaHMs
Ha 2023 — 2024 yueOHbI TO1;

. VYyeOusiit man '6OY COILL Ne 230 na 2023 — 2024 yueGHbIN Tof;



J Kanennapueiii yuebnsiii rpagux I'BOY COILI Ne 230 na 2023 — 2024
y4eOHBIN TOT;

. [Tonoxenue o padoueii mporpamme ['bOY COII Ne 230

MecTo npeamera B 0a3MCHOM y4eOHOM IJIAHE

e CormnacHo ¢enepabHOMY 0a3UCHOMY yU4eOHOMY IUIAHY JJIsT 00pa30BaTEIbHBIX
yupexaeHui Poccuiickoit denepanu Ha U3ydeHHE T€OMETPUM OTBOAUTCA 2 yaca B
HEJZIeNI0, BCcero 68 4acoB B IO/, B TOM YHCIIE Ha MpOBeAeHUE 4 KOHTPOJIbHBIX padoT.

e KoutponbsHbie pabOTHI pacipeieieHbl o pa3zenaM cieayromuM oopazom: «MeTtos
KoopauHaty -1 dac, «CoOoTHOLIEHHE MEXKAY CTOPOHAMU U YTJIaMU TPeyrojbHHUKa» -1 yac,
«/lnmHA OKPYKHOCTH U TUIOIAIhL Kpyray- 1 gac, u «JBmwkeHus»- 1 gac.

e Ha utoroBoe nmoBTopeHue B 9 kinacce o reOMETpUH B KOHIIE Tojla 7 4acoB.

B pabouyto nporpaMMy BHECEHbI HU3MEHEHMSI:

e B nauvane yyeOHoro roma manHoii PabGoueii mporpammoii mpeaycMOTPEHO MOBTOpPEHUE
Marepuana 8 kjacca B 00béMe 2 4acoB 3a CYET YMEHBIICHHUS KOJMWYECTBA YacCOB Ha
pazznen «IloBropenue. Pemenue 3amauy.

I'maBHO#l 3amauelt mpu W3YyYEHHH MaTEMaTHKU SBISETCS OOECIedYeHHe COBPEMEHHOTO
KauecTBa 00pa30BaHUS Ha OCHOBE COXpaHEHUS U ero (pyHAaMEHTaIbHOCTH, M COOTBETCTBUS
aKTyaJbHBIM TEPCHEKTHBHBIM NOTPEOHOCTSM 4YeJOBEKa, OOIIecTBa M TOCYIapcTBa, a TaK JKe
o0ecrieyeHne rocy1apCTBEHHBIX TapaHTUI — JIOCTYIHBIX U PABHBIX BO3MOKHOCTEH MOIYYECHUS
MOJIHOLIEHHOT'O BapUAaTUBHOIO 00pPa30BaHUS JUIsl BCEX TPaK/IaH.

l'eomerpust — OAWH W3 BAXHEWIINX KOMIIOHEHTOB MAaTEMaTHYECKOTo OOpa30BaHMA,

HEOOXOMUMBIA JJIT TPHOOPETEHUS KOHKPETHBIX 3HAHWH O TIPOCTPAHCTBE W IMPAKTUICCKU
3HAUMMBIX yMEHUN, (OPMHUPOBAHUS S3bIKA OMHUCAHHS OOBEKTOB OKPYXKAIOLIETO MHpa, s
pa3BUTHS TMPOCTPAHCTBEHHOTO BOOOPaKEHHS W WHTYUIIMH, MAaTeMaTHYeCKOW KYIbTYpbI, IS
ACTETUYECKOTO BOCIHMTAHHS ydalmiuxcs. l3ydeHwe TreoMeTpuH BHOCHUT BKIJIQJ B DPa3BHUTHE
JIOTUYECKOTO MBILIUIEHUs, B (QOpPMHUpOBaHUE TMOHATUS Jl0KazarenbcTBa. IIpeoOpasoBanue
reoMeTpuueckux (opM BHOCUT CBOM crenuduYecKrii BKIaJ B pa3BUTHE BOOOpaKeHHS,
CHOCOOHOCTEHM K MaTeMaTHYECKOMY TBOPUECTBY.

OO0pa3oBarenbHbIE U BOCTIUTATEIbHBIC 33a4l O0yYEHHUSI TE€OMETPUH JTOJIKHBI PeIIaThCs
KOMILIEKCHO C YYETOM BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcsl, CIEIM(PHKH TeOMETPUN KaK
yueOHOro TpeaMeTa, OINpeAeNsolero e€ pojib U MecTo B O0IIed cucTteMe MIKOJIbLHOTO
oOydeHuss u BocruTaHus. [Ipu MIaHUPOBAHUM YPOKOB ClIeAyeT HMETh B BHJIY, 4TO

TCOpeTI/I‘-ICCKI/Iﬁ MaTepHral OCO3HACTCA U YCBAUBACTCA IMTPCUMYIIICCTBCHHO B IMMPOLECCE PCIICHU A



3ajad. Opranusys pelieHne 3aj1ad, 11eJIeCo00pa3HO mupe HCIIOJIH30BaTh
muddepeHIMPOBAHHBINA MOAXO0/ K yJamuMcsi. BaXHbIM yCIIOBHEM MPABHIIBHON OpraHU3aINH
y4eOHO-BOCIIUTATEIBLHOTO TIpoliecca SIBISETCS BHIOOP YUYHUTENIEM pPallMOHAIBHOM CHCTEMBbI
METOJIOB U TPUEMOB OOydYeHHS, CcOaJaHCHPOBAHHOE COYECTAHHE TPATUIIMOHHBIX W HOBBIX
METOJ/IOB 00yUYEHHUsI, ONTUMU3HUPOBAHHOE TTPUMEHEHNE 0OBSICHUTEIIBHO-UUTFOCTPUPOBAHHBIX H
OBPUCTHUYECKUX METOAOB, HCMOJb30BAaHUE TeXHHUUeCKuX cpencr, HUKT -koMmrmoHeHTa.
Y4eOHbIi mporecc He0OXOIMMO OpPHUEHTHUPOBAThH HA PAlMOHAILHOE COYETAHHE YCTHBIX H
MMMUCbMEHHBIX BHJIOB pPAa0OTHI, KaK IPH H3YYCHUU TEOPHH, TaK M TPH PEUICHUU 3ajad.
BaumaHue yuuTens T0JDKHO ObITh HAlpaBJICHO HA pa3BUTHE PEUd ydaniuxcs, GopMHUpPOBaHUE
y HUX HABBIKOB YMCTBEHHOTO TpyJa — IUIAHHUPOBAHHE CBOCH pabOTHI, TOUCK PAIIMOHAIBHBIX

IyTel €€ BBIIOJHEHUS, KPUTHYECKYIO OLIEHKY PE3YJIbTAaTOB.

OcHoBHBIE LIeJIH Kypca:
-OBJIQ/ICHHE CHCTEMOH MaTeMaTW4eCcKuX 3HAHWH M yMEHHH, HEOOXOIUMBIX B INPAKTUYECKOU
JeATEILHOCTH, TIPOJOIDKEHUS 00pa30BaHHUS;
-HpI/IO6p€T€HI/Ie OIIbITA IJTAHUPOBAHUSA U OCYIICCTBJICHUA aJIFOpHTMH‘IeCKOﬁ JACATCIIBHOCTH,
-OCBOCHUEC HABBIKOB U YMCHI/Ifl IMPOBCACHUA N0KA3aTCIbLCTB, 0o0oCHOBaHUSI BI)I60pa pemeHMﬁ;
-IPHOOPETEHNE YMEHHH SICHOTO M TOYHOTO U3JIOKECHHUS MBICIICH;
-pa3BUTh NMPOCTPAHCTBEHHBIC NMPEACTABICHUS U YMEHHs, IOMOYb OCBOMTH OCHOBHBIC (DAKTHI U
METO/bI MJIAHUMETPUH;
-HaY4UTh MMOJIB30BATHCA TCOMETPHUICCKUM A3BIKOM JJISA OITMCAaHUA IPEIMETOB.

3agauu o0yueHnms:
- HAY4YHUTh y4allluXcs BBIOJIHATH I€HCTBUS Ha/l BEKTOPAMH KaK HaIlPaBJICHHBIMH OTPE3KaMHU;
-I03HAaKOMUTh C HCIIOJb30BaHMEM BEKTOPOB U METOAa KOOpPAMHAT TpU  pELICHUU
TeOMETPUYECKUX 3a]1aY;
- Pa3BUTh YMEHHE YYAIIMXCS IPUMEHATh TPUTOHOMETPUYECKHUN anmapar Ipu PeLICHUH
reOMETPUUECKUX 3a]1ay;
- PacUIMPUTh 3HAHUS YUALIUXCS O MHOTOYTOJIbHUKAX;
- paCCMOTPETH NOHATUSA JJIMHBI OKPYKHOCTHU M IIJIOIIAJIW Kpyra JJId UX BbIYHUCICHUSA,
- IO3HAKOMUTH YHallIUXCA C ITIOHATUCM ABUXXCHUSA U €TI0 CBOﬁCTBaMH;

- AaTb HAYaJIbHOC IMMPCACTABJICHUC O TCJIaX U MOBCPXHOCTAX B IIPOCTPAHCTBC.



1. Conepsxkanue yueOHOro mpeamera

Pabouass mporpaMMa KOHKPETU3HPYET COJEp)KaHUE MPEeIMETHBIX TeM 00pa30BaTeIbHOIO
CTaHJapTa U MIOKAa3bIBAET paclpe/esIeHne yueOHbIX YacoB I10 pa3jeiaM Kypca.

Coz[epmalme Kypca reoMmeTrpumn 9 Kjacca BKJIHOYAET CJIeAYHIIUE TEMATUICCKUE 0J10KM:

Ne i/ HaumeHnoBaHue pa3/iesioB U TEM Bcero uyacos
1. |BBomHoe moBTOpEHUE 2
2. BekTopbl 12
3. |Merox koopauHAT 10

CooTHoOIIEHUS MEX1y CTOPOHAMU U YIJIaMu 14
TpeyroiapHuKa. CKalsipHOE IPOU3BEICHNE BEKTOPOB
5. |[lnuHA OKPYXHOCTH U IIIOIIAIL Kpyra 12
6. |/[dBmxeHus 10
7. |O0 akcuomax IUIAaHUMETPUU 1
8. |IloBropenue. Pemenue 3axau 7
Uroro: 68

Conep:kaHue NporpaMmMbl
1.BBo/1HOE MOBTOpEeHME (2 yaca).
2.BekTOpbl M METO KOOPAUHAT (22 yaca).
[Tonstue BekTopa. PaBeHCTBO BeKkTOpoB. CIIOKCHHE W BBIYMTAHHE BEKTOPOB. YMHOXKCHHUE

BEKTOpa Ha 4ncio. Pa3joxkeHue BeKTOpa IO JBYM HEKOJUIMHEApHBIM BeKTOpaMm. KoopauHarsl
BekTopa. Ilpocrelimme 3amaun B KOOpAMHATaxX. YPAaBHEHUS OKPYKHOCTH M IPSIMOM.
ITpuMeHeHnEe BEKTOPOB U KOOPAMHAT IIPU PELICHNU 3aau.

OcHOBHasi LeJIb — HAYYUTh YYalIUXCSA BBINOMHATH [JEHCTBHS HaJl BEKTOpaMHM Kak
HaAINpPaBJIEHHBIMU OTpPE3KaMH, YTO BaXKHO JJI IPUMEHEHHUsI BEKTOPOB B (PM3HKE; MO3ZHAKOMUTH C
HCIIOJIb30BaHUEM BEKTOPOB M METOJ[a KOOPAMHAT MPH PELIEHUH TeOMEeTpUYecKuX 3aaad. Bektop
oTpezeNnseTcss Kak HamnpaBJIeHHBIA OTPE30K M JIEHCTBUS HaJ BEKTOpAMHU BBOJSTCS TakK, Kak 3TO
OpUHATO B (DU3MKE, T. €. KaK JAEWCTBUS C HaIlpaBICHHbIMH OTpe3kamMu. OCHOBHOE BHHMAaHUE
JIOJDKHO OBITh YJIEJIEHO BhIpAOOTKE YMEHHH BBIMONHATH ONEpalMy HaJl BEKTOpaMH (CKJIAJbIBATh
BEKTOpPHI O MpaBUIaM TPEYroJbHUKA M MapajulelorpamMma, CTPOUTh BEKTOP, PAaBHBINH pa3HOCTH



JIBYX IAaHHBIX BEKTOPOB, a TAK)XE BEKTOP, PaBHBI IMPON3BEACHHUIO JAHHOTO BEKTOpA HA JaHHOE
YHUCJI0).

Ha mpumepax moxa3pIBaeTcsi, Kak BEKTOPBI MOTYT HPUMEHSTHCSA K PELICHUIO T€OMETPHUECKUX
3agad. JlemoHctpupyercss 3((eKTHBHOCTh NMpUMEHEHHs (OpPMYN s KOOPAWHAT CEepEeAUHBI
OTpE3Ka, PACCTOSIHUS MEXKY JBYMsI TOUKaMH, YPAaBHEHUN OKPY>KHOCTH U IPSIMON B KOHKPETHBIX
TEOMETPUYECKUX 33/1a4ax, TeM CaMbIM JaeTcs IPEACTAaBICHHE 00 M3yYCHHU T€OMETPHYECKHX
(GuUryp ¢ TOMOIILI0 METOJIOB AJITeOPHI.

3. COOTHOIIEHU S MEKIY CTOPOHAMHU U VIJIAMH TPeyroJbHuka (14 4yacos).
Cunyc, KOCUHYC M TaHT€HC yriia. TeopeMbl CHHYCOB U KOCUHYCOB. PelieHne TpeyrojibHUKOB.

CxkansipHO€ NMPOU3BE/ICHUE BEKTOPOB U €ro MIPUMEHEHHUE B TEOMETPUUECKHUX 3a7auax.

OcHoBHasi eJIb — Pa3BUTh YMEHHUE YYAIIUXCS MPUMEHATh TPUTOHOMETPUYECKUH arapaT npu
PEIICHUH TEOMETPUYECKUX 3a7a4.

Cunyc u kocunHyc mwoboro yrna ot 0° go 180° BBOASATCS C MOMOIIBIO EIUHUYHON
MOJIYOKPY>KHOCTH, JTOKA3bIBAIOTCS TEOPEMbl CHHYCOB U KOCHHYCOB U BBIBOAMTCS €IIE OJHA
dbopmya TIomaau TpEeyroiabHUKa (ITOJIOBUHA MPOU3BEECHUS JIBYX CTOPOH Ha CUHYC YIJIa MEXY
HUMHM). DTOT anmnapar NPUMEHSAETCS K PEIICHUIO TPEYTrOJIbHUKOB.

CkansipHoe MpOU3BEICHUE BEKTOPOB BBOAUTCA Kak B (U3UKE (IPOU3BECHUE JIUH BEKTOPOB Ha
KOCHHYC YIJla MEXIy HUMHU). PaccmMaTpuBaroTCs CBOMCTBAa CKAJISIPHOTO MPOM3BEICHUSA U €ro
MPUMEHEHHUE TTPH PEIICHUH TCOMETPUUYCCKUX 3a]1a4.

OcHOBHOE BHHMMAaHHE CIIEyeT YACIUTh BBIPAOOTKE MPOYHBIX HABBHIKOB B MPUMEHEHUU
TPUTOHOMETPUYECKOTO amnmapara npy PerieHHH reOMETPUISCKUX 3a1a4.

4. JI1uHA OKPVKHOCTH ¥ ILIOIAAL Kpyra (12 yacoB).
HpaBI/IJ'IBHI)Ie MHOFOYFOHI)HI/IKI/I. OKPY)KHOCTI/I, OIIMCaHHasaA OKOJIO HpaBI/IJ'II)HOFO MHOFOYFOJ'[I)HI/IKa

1 BIIMCAHHAs1 B HCTO. HOCTpOGHI/Ie MMPaBUJIbHBIX MHOTI'OYI'OJIbHUKOB. I[J'II/IHa OKPYXHOCTH.
[Tmomane kpyra.

OcHoBHas HeJb — paClIMpUTh 3HAHUC YUAalIUXCAd O MHOI'OYroJIbHUKax; paCCMOTPETh IMOHATUA
JUTMHBI OKPYXHOCTH U TUIOIIAIN Kpyra u GopMyIbl s UX BhIYHCIEHUS B Havane TemMbl naercs
oTpesieNieHue MPaBUIHLHOTO MHOTOYTOJBHHKA U PACCMATPHUBAIOTCS TEOPEMBI 00 OKPYKHOCTSX,
ONMCAHHOW OKOJIO MPAaBWJILHOI'O MHOTOYTOJIbHUKA U BOUCAHHOHM B HEero. C MOMOIIbIO OMUCAaHHOM
OKPYKHOCTH pelIatoTcs 3aJa4l O MOCTPOEHUHU MPABUIBHOIO IIECTUYTOJbHUKA U MPABUIBHOIO
ZFG-YFOJ'IBHI/IKa, €CJIn JaH HpaBHHBHBIﬁ II-yroJIbHUK.

@opMyIIbl, BEIPAXKAKOIINAE CTOPOHY IIPaBUILHOTO MHOTOYT'OJIBHUKA M PaJAUyC BIIMCAHHOW B HETO
OKPYXKHOCTH Yepe3 paJuyC ONHCAHHOM OKPYKHOCTH, HUCHOJBb3YIOTCS NpPU BBIBOJAE (PopmMys
JJIMHBI OKPYKHOCTHU W INIOIIAJXW Kpyra. BI)IBOJI OIMUPpacTCA Ha MHTYUTUBHOC NPEACTABICHHUEC O
npejaene: Npyu HEOTPaHMUYEHHOM YBEIMYEHUHM YHUCla CTOPOH IMPAaBUIBHOTO MHOTOYTOJbHHUKA,
BIIMCAHHOTO B OKPYXXHOCTh, €r0 IEPUMETP CTPEMUTCS K JUIMHE 3TOM OKPYKHOCTH, a TUIOLAdb —
K IUTOIIA/IA KPYTa, OTPAaHUYEHHOTO OKPYKHOCTBIO.

S./IBuskenus (10 yacos).
OtoOpaxkenue mockoctu Ha ceds. Ilonstue apmxenus. OceBas UM LEHTpalbHAs CUMMETPHU.




[TapannensHbii epenoc. [ToBopoT. HanoxxeHus u 1BUXeEHUS .

OcHoBHasi eJIb — MO3HAKOMUTH YYallIUXCS C MOHATUEM JBUXKEHUS U €r0 CBOMCTBaMHU, C
OCHOBHBIMM BHJaMHU JIBMKEHUM, CO B3AUMOOTHOIIEHUSIMU HAJIOKEHUHN U IBUKCHUH. JIBUKEHUE
IUIOCKOCTH BBOJUTCS Kak OTOOpakeHUE IUIOCKOCTH Ha ce0s, COXpaHSIoIIee pacCCTOSHUE
Mexay Toukamu. [Ipu paccMOTpeHUU BUIOB ABMKEHUN OCHOBHOE BHUMAaHUE yJIEISETCS
MOCTPOEHHUIO 00pPa30B TOUCK, MPSMBIX, OTPE3KOB, TPEYTOJbHUKOB IMPH OCEBOM U IIEHTPATHHOU
CUMMETPHUSX, TapAJJICIIBHOM IepeHoce, moBoporte. Ha adhekTHhIX mpuMepax Mmoka3bIBacTCs
MIPUMEHEHUE JABUKECHUN MPU PEIICHUU T€OMETPUUECKUX 3a1ad. [loHATHEe HAOKEHUST OTHOCUTCS
B JIAHHOM KYpPC€ K YMCIy OCHOBHBIX MOHATHUM. JlOKa3bIBAE€TCS, YTO MOHATUS HAJIOXKCHUS U
JIBIDKEHHMS SIBJISIIOTCS DKBUBAJICHTHBIMU: J1000€ HAJIOXKEHUE SABIISETCS IBHKECHHEM IIJIOCKOCTH U
oOpatHo. M3yueHue 10Ka3aTenbCTBa HE SBISETCS 00s13aTeNIbHBIM, OJTHAKO CIIEAYET PACCMOTPETh
CBSI3b OHATHUH HAJIOKEHUS U IBUIKEHUSL.

6. 06 akcuomax reomerpun (1)

Beceﬂa 00 akcuomax reoOMETpHUH.

OcHoBHas nciib — AaTh Ooiee FJIY6OK06 npeacCTaBJICHUC O CUCTCMEC dKCUOM INIAHUMCTPUU U
AKCHMOMAaTH4YCCKOM MCTO/JC.

PaznuuHbie cCUCTEMBI AKCUOM, pa3JIMYHBbIC CII0COOBI BBCACHUA IIOHATHUSA PABCHCTBA (1)I/Il"yp

7. IlloBTOopenne. Pemnenune 3agay (7 4acos).

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA [POI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHoCTHBIE Ppe3yJabTAThl OCBOCHHS MpOrpaMMbl y4deOHOTo Kypca «[ eomerpusi»
XapaKTepU3YITCA:

1) maTpuoTHYecKoe BOCIIUTAHHE:

NpOSIBIIEHUEM MHTEpeca K MPOLUUIOMY W HACTOSILEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KEHHMSIM POCCHMCKHX MAaTeMaTUKOB M POCCUHCKOU
MaTE€MaTUYeCKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKaxX U MPHUKIAIHBIX
chepax;

2) rpakIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHHUIO OOS3aHHOCTEH TpaKAaHMHA M pealu3allid ero IMpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3NIUYHBIX CTPYKTYP,
SIBJICHHUM, TPOIEAYP TPa)kJTaHCKOTO oOIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLIUIIOB B JIE€ATEIbHOCTH YUYEHOTO;

3) Tpya0oBO€E BOCIIUTaHHE:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCel
KHU3HH Ul YCIEITHON NpodecCHoHaNIbHOM NesITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH O0pa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) acTeTHYECKOE BOCTIUTAHUE:



CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY W 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEUICHUIA, PACCYKIECHUN, YMEHUIO BUJETh MATEMAaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTaIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX INpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKAa, NPUPOALI U 0O0IIeCTBa, NOHUMAaHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW MEATETbHOCTH, JTAlOB €€ pa3BUTHS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHN, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTypOM KakK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJCHUEM IPOCTEUIIMMHM HaBBIKAMU
HCCJIeIOBATEIbCKOM IeITECIIbHOCTH,

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHHe  KYJLTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HH (3I0pPOBOC MUTAHUE, COATAHCHPOBAHHBINA PEKUM 3aHATHU U
OTIIbIXa, peryysipHas (u3udeckas aKTHBHOCThH), CPOPMHUPOBAHHOCTHIO HAaBBIKA pe(IICKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIIMEH HAa MPUMEHEHHE MaTEMaTUYeCKUX 3HAHWM I pelleHus 3a1ad B 00JacTu
COXPAHHOCTH OKPYXKAIOLIEH Cpeibl, IJIAHUPOBAHUS MOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCNEACTBUI ISl OKPY>KAIOLIEH Cpesbl, 0CO3HAHUEM TJI00AIbHOTO XapaKTepa HKOJIOTHMYECKUX
npo0JieM U MyTel X pelieHus;

8) ajanTanusi K U3MEHSOIIUMCS YCJIOBUAM COLMATBHOM M NPUPOJIHON Cpe/bl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSAX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JIEATEeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEO0OXOAMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (DOPMYIUPOBATH UJIEH,
MOHSITHSI, TUIIOTE3bI 00 00BEKTaxX M SBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neduIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
neicTBus, GOpMYIUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

e BBUIBIISATh M XapaKTepU30BaTh CYIIECTBEHHBbIE NMPU3HAKUM MaTEMAaTUYECKHX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy MOHATHAMH, (POPMYIHpPOBATH OIpPENETICHUs TOHATHI,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK Kilaccu(UKaIK, OCHOBaHUS 17151 0000IIECHUS 1
CpPaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAJIN3A;

e BOCIpPHHHMATH, (HOPMYIHPOBATh M MPEOOPA30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;



BBISABIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOpeUns B (pakTax,
JAHHBIX, HAONIONEHMSAX M YTBEPXKACHUSAX, NpeAsaraTb KPUTEPUU MJIs BBIABICHUA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh BBIBOZABI C MCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, NENYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUEHHM, YMO3aKJIFOUEHHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUHN (IpsMBbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIBHO HECIOXKHBIE JI0KA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaWBaTh apryMEHTALUIO, PUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpPATh CIOCOO pemeHus y4deOHOHM 3amaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peleHys, BbIOMpaTh Haubosiee MOAXOIAIIUN C y4ETOM CaMOCTOSITEIbHO BBIJCIEHHBIX
KPUTEPUEB).

ba3oBble ncciienoBarejbCcKHe eCTBHUA.

UCIIONIb30BAaTh  BONPOCHI  KaK  HWCCIIECIOBATENLCKHA  MHCTPYMEHT  TO3HAHWUS,
(GopMyIUPOBaTh BOMPOCHI, (PHKCUPYIONIHE MPOTHBOPEUUE, TPOOJIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
TIO3UIINIO, MHCHUE;

NPOBOJUTH IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECIOXHBIH OSKCIIEPUMEHT,
HEOOJIBIIIOE  KCCIICIOBAHME TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

caMoCTOsTeNIbHO  (hopMynupoBath OOOOIICHHMS W BBIBOJIBI IO  PE3yJIbTaTam
MPOBEAEHHOTO HAOIIOICHUS, WCCIICIOBAHUS, OICHUBATh JTOCTOBEPHOCTH ITOTYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHHIA,

IMPOTrHO3UPOBATH BO3MOXKXHOC PA3BUTHUC IMPOLECCCA, 4 TAKIKC BbIABUTI'ATb MPCAIIOJIOKCHUA
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBIISATh HEJOCTATOYHOCTD U M30BITOYHOCTh HH(OPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIS
peLIeHNs 3a1a4H;

BBIOMpATh, AHAIN3UPOBATH, CUCTEMATU3UPOBAaTb W HMHTEPIPETUPOBATH HH(MOPMAIHIO
pas3INYHBIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh (opMy IpeCcTaBIeHUs WH(POPMAMK U WLIIOCTPUPOBATH pelIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u MX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTh MH(OPMAIUK 1O KPUTEPUSAM, NMPEITIOKEHHBIM YUYUTENIEM WIIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXJAECHUS B COOTBETCTBHM C YCIOBUSIMU M LEJSIMH
oOwIeHus1, SICHO, TOYHO, T'PAaMOTHO BbIpaXkaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX, JaBaTh NOSICHEHH 110 XOAY PEIICHUs 3aladyd, KOMMEHTHPOBATh
MIOJIyYEHHBIH PE3yJIbTAaT;

B X07ie 00CYy>/IeHus 3a7aBaTh BOMPOCHI MO CYIECTBY 00CYKIAaeMOi TeMbl, POOIEMBI,
pelaeMoii 3a1aun, BbICKa3bIBaTh UJIE€U, HAIIEJICHHbIE HA MOUCK PELICHHs, COTIOCTABIISATh
CBOM CYXKJE€HUS C CY)KJIEHUSIMHU JPYTrUX YYaCTHUKOB Juajora, 0OHapy»KuBaTh pa3iinyue
U CXOJCTBO MO3MIMHA, B KOPPEKTHOH ¢opme (opMyaHpoBaTh pa3HOIIACUS, CBOU
BO3PaKECHUS;



® [IPEICTaBIATH PE3yJAbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, WCCIICAOBAaHU, MPOEKTa,
CaMOCTOSATENIFHO BHIOMpATh (OpPMAT BBICTYIICHHS C y4ETOM 3ajad MpPe3eHTAlUH |
0COOEHHOCTEHN ayAUTOPUH;

® TIOHMMAaTh M MCIOJIB30BaTh MMPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHOW pabOThI pu
peleHn: y4yeOHbIX MaTeMaTHYECKUX 3a71ay;

® TPUHMMATH LIEJIb COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATh OPTaHH3aLUI0 COBMECTHOM
paboThI, pacHpeneNiaTh BUAbI pPaboT, 10roBapuBaThCs, 00OCYKIaTh MPOLECC U PE3YNIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® yYacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMH, MO3TOBbIC
IITYPMBI U IPYTHE), BHIIOIHATH CBOIO YaCTh pabOThI U KOOPANHUPOBATH CBOM JICHCTBUS
C IPYTrUMH YJCHaMH KOMaHJbI, OLIEHMBATh Kaue€CTBO CBOETO BKJIAAa B OOIIUI MPOJYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusauus:
® CaMOCTOSITEIbHO COCTaBJATH IUIAH, aNTOPUTM pEIIEHUS 3adadyd (UM €ro 4YacTh),
BbIOMpaTh CHOCOO pELIEHUS € Y4ETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBAaTh BApUAHThI PELIECHUN C y4ETOM
HOBOU MH(OpMAIUH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
e BIAJECTh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOIISL MpOLecca M pe3ysibTara pelieHus
MaTeMaTHYeCKOH 3aauu;
® MpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEIICHUU 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAilICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLEHUBAThb COOTBETCTBUE PE3YNIbTATA JEATEIBHOCTH IOCTABICHHON LIENHM U YCIIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJJOCTUKEHUSI 1IeJIU, HaXOJUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

K xoniy oOydeHuss B 9 kJacce OOydYalOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIbIO
pasiiyHble  BJEMEHThl  MPSIMOYTOJbHOTO  TPEYrojbHHKA  («pElIeHHe MpPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (C MOMOIIbI0 KaJbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HA4YCHU.

[Tonp3oBaTbest popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKJIECTBOM
JUIS HAXOKJICHHUSI COOTHOILIEHUM MEeXly TPUTOHOMETPUYECKHMMHU BETUYMHAMH.

Hcnonp30BaTh T€OpEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXK/IEHUS PA3IUYHbIX 3JIEMEHTOB
TpPEYrojbHUKa («pelIeHUuEe TPEYroJbHUKOB»), MIPUMEHSTh WX IMPU PEUICHUU TE€OMETPUUYECKUX
3ajad.

Brnaners noHsATHsAMEU MTpeoOpa3zoBaHus MOA0OHS, COOTBETCTBEHHBIX JIEMEHTOB IMOA0OHBIX
¢uryp. IToap3oBarbest cBOMCTBaMU 11010011 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U
HaXOJUTh YIJIbl Y M0J00HBIX (uryp. IlpuMensaTs cBoiicTBa mogo0usl B MPaKTHUECKUX 3a/avyax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.



[Tosp30BaTbCA TeOpeMaMu O NMPOU3BEACHHH OTPE3KOB XOpJ, O IPOU3BEICHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHMMATh HMX TEOMETPUYECKHNH H (U3NYECKUNA CMBICT,
OPUMEHATh MX B PELICHUU TIeOMETpUYecKUX M ¢u3ndeckux 3ajgad. IIpuMeHsTh CKanspHoe
IIPOU3BEICHUE BEKTOPOB AJI HAX0XKACHUA JUIMH U YIJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT HAa IJIOCKOCTH, IPUMEHSATh €ro B PEIIECHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Bnaners MOHATHAMM NPaBUIBHOIO MHOTOYIOJIbHHUKA, JJIMHBI OKPY)KHOCTH, IUIMHBI JyTU
OKPYKHOCTM WM DPAaJMaHHOW MeEpbl yIJa, YMETh BBIYMCIATH IUIOINAAL Kpyra M €ro 4acrem.
[TpyMeHSTDH MOJIy4€HHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (PUTYp, TMPUMEHSATH IBUKECHUS IUIOCKOCTH B
IIPOCTEHMIINX CITydasix.

[IpyuMeHATh NOJyYeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3a[a4 peaqbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKHX (GYHKIUH (MONB3YsACh, TAE€ HEOOXOIMMO, KAJIBKYISATOPOM).



®OPMbI U CPEJACTBA KOHTPOJIA:

(dbpoHTaNbHAS, UHANBUAYAIbHAS, TAPHAS U TPYMIIOBas (HOPMEI;

TECT, CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE paOOThI, MATEMATUUECKUN TUKTAHT, YCTHBIN OMpPOC, 3a4ET.
Ha ocHOBaHMM pe3yJlbTaTOB NPOMEKYTOYHOM aTTECTAllMU BBICTABIAIOTCS OLEHKA. OCBOEHHE
o0pa3oBaTeNbHBIX MPOrpPaMM OCHOBHOrO 001ero oOpa3oBaHHUsl 3aBeplIaeTcs 00s3aTebHON
WTOTOBOM aTTECTALIMEN BBIITYCKHUKOB.

KoHTponbpHbIe pabOTHI HAIIPaBJICHBI HA TPOBEPKY YPOBHSI 0230BO MOATOTOBKH YYAITUXCSI, & TAKKE

Ha AU PepeHInPOBaHHYIO IPOBEPKY BlaAeHUs (POpPMaIbHO-OMEPATUBHBIM MAaTEMATUYECKUM

arraparoMm, CIIOCOOHOCTE K HHTCIpanuunu 3HAHWM IT0 OCHOBHBIM TEMaM Kypca.
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