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1. HOACHUTEJBHAA JATTNCKA.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "T'EOMETPUA"

PaGouas mporpamma no yue6Homy kypcy "T'eomerpusa" mis oOydarommxcs 9 kimaccoB pa3zpaboraHa Ha
ocHoBe DenepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTa OCHOBHOI'O OOIIEro 00pa30BaHus C
y4€TOM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHM, MPEABSBIIEMbIX K MaTeMaTHYeCKOMY OOpa3OBaHUIO, U
TPaIUIMA POCCUHCKOTO 00pa30BaHMs, KOTOPbIE OOECIIEUMBAIOT OBJAJICHUE KIIOYEBBIMH KOMIIETECHIIMSMU,
COCTAaBJISIIOUIMMHU OCHOBY JIJISi HENPEPHIBHOTO 00pa3OBaHUs M CaMOPAa3BUTHs, a TaKXKe IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO ¥ IO3HABATEIBHOTO Pa3BUTHA oOydaromuxcs. B mporpamme y4treHsl uaeu
1 nonoxkenust Konnenuy pa3BuTHs MareMaTuueckoro oopa3oBanus B Poccuiickoit denepanuu. B smoxy
udpoBol TpaHchopMaIi BceX cdep UeTOBEUECKOW JEATeTbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 06a30BOM MaTeMaTHYeCKOil MOJArOTOBKHU. YK€ B IIKOJIE MaTeMaTHKa CIIYKHUT
OTOPHBIM TIPEIMETOM I M3Y4YEHUs CMEXKHBIX IUCIHIUIMH, a MOCJE HIKOJbl pealbHOW HEOOXOIMMOCThHIO
CTAaHOBUTCS HEMpepbIBHOE oOpa3oBaHHe, 4TO TpeOyeT NOJHOLIEHHOH 0a30Boil 00IIe00pa3oBaTeIbHON
MIOATOTOBKH, B TOM YHCJIE U MAaTEMAaTUYECKOM.

D10 00YyCIOBIEHO TEM, YTO B HAIIM JIHU PACTET YUCIO MpodeccHil, CBSI3aHHBIX C HEMOCPEACTBEHHBIM
NPUMEHEHHEM MaTeMaTHKHU: U B cepe YKOHOMHKH, U B OM3HECE, U B TEXHOJIIOTUIECKUX O0JIACTSIX, M IaXKe B
ryMaHuTapHbix cepax. Takum 00pa3oM, Kpyr HIKOJBHUKOB, JUIsI KOTOPBIX MaTeMaThKa MOXET CTaTh
3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[TpakThdeckass TONE3HOCTh MAaTEeMAaTHKU OOYCIOBJIEHa TeM, 4YTO €€ TMPEeIMETOM  SIBIISIFOTCS
(byHIaMEHTaJIbHBIE CTPYKTYPHI HAIIETO MHpPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJHMYECTBEHHBIC OTHOIICHHS
OT IPOCTEHIINX, YCBAMBAEMBIX B HEIIOCPEJACTBEHHOM OIIBITE, 10 IOCTATOYHO CIIOXKHBIX, HEOOXOAUMBIX JIS
pa3BUTHA HAy4YHBIX W TNPUKIAAHBIX HJeH. be3 KOHKpeTHBIX MaTeMaTHYeCKMX 3HAHUM 3aTpyIHEHO
MOHMUMaHWE TPUHIMIIOB YCTPOICTBA UM UCHOJIB30BaHUS COBPEMEHHON TEXHUKH, BOCIPHUITHE H
UHTEpOpETays  pa3HoOOpa3sHOW  COLMAIBHOW, HSKOHOMHYECKOW,  MOJUTHYECKOH  HMH(MOpMAIHH,
Masi03(ppeKTUBHA TOBCEAHEBHAs NpPAKTUYECKas MAeATelNbHOCTh. KakJoMy uYeloBeKy B CBOEH KHU3HH
MIPUXOAUTCS BBIMOJHATH Pacu€Thl U COCTABIIATH aJTOPUTMBbI, HAXOJUTh U MPUMEHATH (OPMYJIbI, BIAJETh
NPAKTUYECKUMU MNpUéMaMM TIE€OMETPUYECKUX M3MEpEeHHH M MOCTPOSHMH, 4YHUTaTh HH(POPMAIHIO,
MIPE/ICTAaBICHHYIO B BUJIE TaOJIUL], TMarpaMM U TpapuKoB, )KUTh B YCIOBUSAX HEONPEAEIEHHOCTH U TOHUMATh
BEPOSTHOCTHBIHN XapakTep CIydyaiHbIX COOBITHH.

OnHOBpEMEHHO C pacllupeHHeM cep NPUMEHEHUsT MaTeMaTUKU B COBPEMEHHOM 00IecTBe BCE Oosee
BA)KHBIM CTAHOBHUTCS MAaTEMAaTUUYECKHI CTUJIb MBIIUICHHUS, IPOSIBISIOMIMNCA B ONPENETEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce u3ydeHHs MareMaTHKH B apceHal NPUEMOB M METOJOB MBILIUICHUS YelOoBeKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIYKIMS M AEAyKLHs, 000OLIeHHEe M KOHKpETH3allus, aHAu3 U
CHUHTE3, Kiaccu(uKalMs W cucTeMarusanus, adbctparupoBaHue U aHanorus. OOBEKTbl MaTeMaTHYECKHX
YMO3aKJIIOUEHUH, MpaBuila HX KOHCTPYHMPOBAaHUS PACKPBIBAIOT MEXAHU3M JIOTMUECKHUX IIOCTPOCHM,
CHOCOOCTBYIOT BbIpaOOTKE yMeHUsl (hOpMyIHpOBaTh, 0OOCHOBBIBATH U JJOKAa3bIBaTh CYXJEHHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MBbIIUIEHHe. Benymas poib NPUHAUIEKHUT MaTeMaTuke U B (OPMHPOBAHUU
QITOPUTMUYECKON KOMITIOHEHTHl MBIIIJIEHUSI M BOCHHMTAHMM YMEHHH JelcTBOBaTh 10 3aJaHHBIM
QJIrOpUTMaM, COBEPILIEHCTBOBAaTh M3BECTHBIE M KOHCTPYHMPOBATh HOBBbIE. B mporecce pemeHus 3amgady —
OCHOBOI y4eOHOI1 1eATeIbHOCTH Ha ypOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaKKe TBOPUECKAasl U MPUKJIIAAHAS
CTOPOHBI MBIIIJIEHUS.

OOyyenne MaTemMaTHKe JMa€T BO3MOXHOCTb pPa3BUBAaTh Yy OOy4alOUIMXCS TOYHYIO, PAllMOHAIBHYIO M
MHPOPMATUBHYIO pe4yb, YMEHHEe OoTOHMpaTh Haubojee MOAXOIAIINE S3BIKOBBIE, CHMBOJIMYECKHUE,
rpaduyeckue cpeacTBa JIIs BRIPAXKECHUS CYKIEHUH U HAIISTHOTO UX MPECTaBIICHUS.

Heo06xoauMbIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHMM sABIseTca oOriee
3HAKOMCTBO C METOJaMH IMO3HAHUS [EHCTBUTENBHOCTH, TMPEACTAaBIEHUE O IMpeIMeTe U MeTofax
MaTeMaTHKH, UX OTJIMYMHA OT METOAOB JAPYIMX €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00 0COOEHHOCTSX
MPUMEHEHUS] MAaTEeMAaTUKH JJIsl pElICHNs HAyYHBIX W MPUKIAAHBIX 3a7a4d. TakuM 00pa3oM, MaTeMaTH4ecKoe
o0pa3oBaHNe BHOCUT CBOW BKJIaJ B (POPMHPOBAHKE OOIIECH KYIbTyphl YeOBEKa.

W3ydyeHre MaTeMaTHKH TakKXe CIOCOOCTBYET ACTETHMYECKOMY BOCHUTAHHIO YEJIOBEKa, MOHUMaHHIO
KpacoThl U H3AIIECTBA MAaTEMAaTHYECKUX PACCYXACHUH, BOCHPUATHIO T€OMETPHUECKUX (POPM, YCBOCHHIO
U CUMMETPHH.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"



«MaremaTuKy yK€ 3aT€M Y4YUTb HaJ0, YTO OHA YM B IIOPSJOK IPUBOJUTY», — IHUCAI BEJIUKUN PYCCKUI
yueHbld Muxaun BacuibeBud JlIomoHOCOB. M1 B 93TOM COCTOMT OffHA W3 ABYX IieJiell 0O0y4YEHUS TECOMETPUH
KaK COCTaBHOM 4YacTM MaTeéMaTHKM B IOKOJE. OTOM LEIM COOTBETCTBYET JOKa3aTelbHas JIMHUS
npenofaBaHus reomerpun. Crefys npeacTaBIeHHON pabodeil mporpaMMe, HauMHas C CEIbMOro Kilacca Ha
YpOKax TeOMETPHH OOYYaIOUIHCsS YYUTCS MPOBOJUTH JI0KA3aTeNIbHbIE PACCYXKACHUS, CTPOUTH JIOTHUECKUE
YMO3aKJIFOUEeHHUS, JOKA3bIBaTh UCTUHHBIE YTBEPKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyKIeHus OT «IIPOTUBHOTO», OTIMYaTh CBOMCTBA OT IMPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE
YTBEPXKACHUS. YUYCHHK, OBJAJEBIINN HCKYCCTBOM pacCykKIaTh, OyJIeT MPUMEHSATh €ro U B OKpYXKarouleu
KU3HU.

Kak mmcan reomerp m nemaror Uropes ®denopoBuu IlapbiruH, «IroabMu, MOHUMAKOMIMMHU, YTO TaKOe
JOKa3aTelIbCTBO, TPYAHO M JaXXe HEBO3MOXXHO MAaHUIyJUpoBaTb». I B 3TOM COCTOUT BaKkHOE
BOCIIUTATEJIbHOE 3HAUYEHHE HW3YYEHUS T€OMETPHUH, IPUCYIIEe HUMEHHO OTEYECTBEHHOM MaTeMaTH4eCKOU
mKoje. Bmecte ¢ TeM aBTOpbI HpPOTrpaMMbl MPEAOCTEPETAIOT YYHUTENIs OT H3IHUINHETro (opMainima,
0COOCHHO B OTHOLICHHM Hayal M OCHOBaHMWI reomerpuu. @paniry3ckuil matematuk Kan JlbenoHHe Mo
TOMY NOBOJY BbICKa3aica Tak: «UTo Kacaercs NeNMKaTHOW MpOOJEeMbl BBEIEHUS «AKCHOM», TO MHE
Ka)KeTCs, YTO Ha MEPBBIX MOpax HYKHO BoOOIe M30eratb MPOU3HOCUTH camo 3To cioBo. C apyroit xe
CTOPOHBI, HE CJIEyeT YIycKaTb HU OJIHOM BO3MOKHOCTHM JaBaTh MPUMEpPHI JOTMYECKUX 3aKIFOUYEHUH,
KOTOpBIE KyJa B OOJbIICH Mepe, 4eM Ues aKCHOM, SBIISIOTCS UCTUHHBIMH M €IMHCTBEHHBIMH JIBUTATENIMU
MaTEMaTHYECKOIO MBILUICHUSD.

BTopoil nenbro u3yueHuss TeOMETPUU SBIISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU PEUICHUHU Kak
MaTEeMaTHUYECKUX, TaK M IMPAKTUYECKUX 3a]lad, BCTPEYAIOIIMXCS B peaibHOM kHU3HU. OKOHUMBLIMI Kypc
Tre€OMETPUHU IIKOJIBHUK JO0JDKEH OBITh B COCTOSIHUU OMPEENIUTh TEOMETPUUYECKYIO GUTYPY, OMKHCATh CIOBAMHU
TaHHBIA 4epTEX WM PUCYHOK, HAUTH IUIOILAJb 3€MEJBHOIO y4YacTKa, pacCUUTaTh HEOOXOIUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka JJjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BEIYUCINUTEIbHAS JIMHUS B U3yYEHUU F€OMETPUH B LIKoJE. J[aHHAs MpakTUYecKas JIUHUS SBISETCS
HE MeHee BaxxHoM, ueM nepnas. Emé [lnaron npeanuceiBai, 4rodsl «rpaxaane [IpekpacHoro ropojia HU B
KOEM CiIy4yae He OCTaBJISUIM T€OMETPHIO, BE/lb HEMAJIOBAXKHO Jake MOO0YHOE €€ MPUMEHEHNE — B BOEHHOM
Jienie J1a, BIIPOYEeM, U BO BCEX HayKax — JJIs JIYYIIEro UX YCBOGHMS: MbI BeJb 3HaeM, Kakas OeCKOHEeuHas
pa3HuIa CYHIECTBYET MEX/y YEJIOBEKOM MIPUYACTHBIM K T€OMETPUU U HETIPUYACTHBIMY. [[7151 3TOr0 yuuTento
peKoMeHayeTcs MoA0upaTh 3a/laud MPAKTUYECKOro XapakTepa JUIsl pacCMaTpUBAaEMbIX TEM, YUMUTh JAeTei
CTPOUTH MaTEMaTHUYECKUE MOJIENIN pealbHBIX KU3HEHHBIX CUTYallMi, IPOBOJNUThH BBIYUCIICHUS U OLIEHUBATH
aJIeKBaTHOCTb TIOJYy4YEHHOro pe3yibTaTa. KpailHe BakHO NOMYEPKHMBATH CBA3HM TIE€OMETPUM C JAPYTUMHU
IpeiIMeTaMi, MOTUBUPOBATH HCIIOJIb30BATh ONPEICIICHUsS T'€OMETpPUYECKUX GUryp U  TOHATHH,
J€MOHCTPUPOBATh NMPHUMEHEHHE MOJIYYEHHBIX YMEHUH B (DU3MKEe M TEXHHKE. DTU CBA3M Hambosee SpKo
BUJIHBI B TeMax «BekTtope», «TpuroHomerpudeckue COOTHOWIEHUs», «Meron koopauHat» u «Teopema
[Tudaropanr.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuyeOHOMY MJIaHy B 9 Kilacce m3ydaeTcst yueOHbI Kypc «I'eoMeTpusi», KOTOpPhI BKIIOYAET
CIIeIyIOIe OCHOBHBIE pasfensl copepkanus: «[eomerpudeckne (Gurypel m mx cBoiicTBay, «V3MepeHue
reOMETPHUECKUX BEIUUMH», & TaKXke «J{eKapTOBbI KOOPAMHATHI HA MJIOCKOCTHY», «BeKToph», «JIBHXKEHUS
wiockoctn» u «lIpeoOpa3zoBanus momoOus». Y4eOHbIH IUTaH MperycMaTpuBaeT M3y4eHHE T'€OMETpUH Ha
6a30BOM ypOBHE UCXO0/s U3 68 yueOHBIX YaCOB B YUE€OHOM TOJY.

1.1. HopMaTHBHO-NIPaBOBbIE IOKYMEHThI, HA OCHOBAHNHU KOTOPBIX COCTaBJIEHA MPorpaMma.

- ®enepanbHblit 3akoH 0T 9 nekadpst 2012 romna N 273-D3. «O6 obpazoBanuu B Poccuiickoit @enepammm»
- ®enepanbhblil 3aKoH 0T 29.12.2010 N 436-D3 (pex. ot 01.07.2021) "O 3amuTe aeTeii oT HHGOPMAIIUH,
MPUYMHSIONIEH BPEl UX 3I0POBBIO U PA3BUTHIO,

- [Ipuxa3z Muno6paayku Poccun ot 17.12.2010 Ne 1897 "O6 yrBepxkaeHuu deaepaaTbHOTO
roCyIapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00IIero oopazoBaHus"

- [Ipuxa3z MunuctepcrBa npocsenieHus: Poccun ot 31.05.2021 N 286 «O06 yrBepxkaeHnu dheaepaibHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEILHOTO CTAHIAPTa OCHOBHOTO OOIIETO 00pa30BaHUsD».



- Ilpuka3 Munucrepcrsa npocseuienus Poccuiickoit @eneparuu ot 20.05.2020 Ne 254 "O06 yTBepxaeHUN
(benepanbHOTro TIepedHst y4eOHUKOB, TOMYIIEHHBIX K UCTIOIh30BAHUIO TIPU pealTU3allii HMEIOTIHX
rOCYJapCTBEHHYIO aKKpeIUTAIUI0 00pa30BaTEbHBIX MPOrPaMM HaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETo,
CpeaHero o0IIero oopa3oBaHus OpraHU3aIUsIMH, OCYIIECTBISIFOIIUMEI 00pa30BaTEIbHYIO ICATEIBHOCTb.

- Ilpuka3 MunucrepcrBa npocseuienus Poccuiickoit @enepanuu ot 12.11.2021 Ne 819 "OO6 yrBepxaeHUN
[Mopsiaka popmupoBanus penepansbHOTO MepeyHs y4eOHHKOB, JONMYIICHHBIX K HCIIOJIb30BAHHIO MIPH
peanu3ai UMEIOIINX FOCyJapCTBEHHYIO aKKPEAUTAIHIO 00pa30BaTeIbHBIX IPOrPaMM HauyaIbHOTO
00111ero, OCHOBHOTO OOIIIETO, CpeIHero 00IIero oopa3oBanus'".

- IIucemo MunuctepcrBa npocsemenust Poccuiickoit @enepannu ot 11.11.2021 Ne 03-1899 «O6
obecrieyeHnn yueOHBIMU U3AaHUAME (ydeOHUKaMu U 234 yaeOHbIME TOCOOHsMu) oOy4aromuxcs B 2022/23
y4eOHOM roJly» pa3bsiCHEH MOPSA0K UCIIOIb30BaHMUS YI€OHO-METOINYECKUX KOMIUIEKTOB B IIEPHOA
nepexoja Ha ooHoBiaeHHbie PI'OC 2021.

- [lopsiaka opranu3anuy 1 OCYIIECTBICHUS! 00pa30BaTEIbHON AEATEILHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeIbHBIM ITpOTpaMMaM - 00pa30BaTEIbHBIM ITPOrpaMMaM Ha4aJIbHOTO 00IIIEeTr0, OCHOBHOTO
o01Iero u cpegHero oodmiero 00pa3oBaHusi, yTBEpKISHHOTO MPpUKa3oM MuHHCTEpCTBA 00pa30BaHMs U HAYKH
Poccutickoif ®eneparuu ot 22.03.2021 No 115;

- Canurapnsbie npaBuia 1 HopMbl CanlluH 1.2.3685-21 «['urueHndeckue HOpMaTHUBbI

1 TpeOoBaHMs K 0OecreueHnI0 6€30MacHOCTH 1 (W) 0€3BPETHOCTH JIJIS YeJIoBEeKa (haKTOPOB CPE/IbI
oOUTaHU», YTBEPKICHHBIX TOCTAaHOBJICHUEM [ TaBHOTO roCyJapCTBEHHOTO CAHUTAPHOIO Bpaya
Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2

- Pacniopspxenne Komutera mo oopaszosanuto Cankt-Ilerepoypra ot 15.04.2022 No 801-p «O
(bopMHpPOBaHNHT KAIEHAAPHOTO y4eOHOTO TrpadiKa rocy1apcTBEHHBIX 00pa30BaTEIbHBIX YUPEKACHUH
Cankr-IlerepOypra, peaqu3yromux OCHOBHBIE 0011e00pa3oBaTesibHbIe TporpaMMel, B 2022/2023 yaebHOM
TOAY»;

1.2. CBeeHusi 0 mporpamMmme.

JlanHas paOouast mporpamma 1o aiaredpe ompenenser Haubonee onTUMaibHble U G deKTUBHBIE I 9
KJ1acca cojiepKaHue, MEeTO/Ibl U PUEMbI OpraHu3aluy 00pa30BaTeIbHOIO MpoLiecca ¢ LEbI0 NOTyYeHUs
pe3yibTara, COOTBETCTBYIOLIET0 TpeboBaHUsIM cTaHaapTa. Pabouast mporpamMma pa3paboTaHa Ha OCHOBE
ITpumepHoil paboueil mporpamMMbl 10 MaTeMaTHKE, B COOTBETCTBUU ¢ TpeOoBaHMAMHU K pe3yibTaTaM
OCHOBHOTO  oOmiero oOpa3oBaHMs, MPEACTaBICHHBIMH B  (elepalbHOM  TIOCYIapCTBEHHOM
o0pa30BaTeIbHOM CTaHIapTe.

1.3. Ob6ocHOBaHUE BBIOOPA MPOrPaMMBI.
Jannast paboyast mporpaMma COOTBETCTBYET ypoBHI0 00ydueHHOCTH oOydaromuxcs 1 PI'OC O0O0.

1.4. Onpenenenne MecTta W PoOJIM MpeIMeTa B OBJIAJICHUM TpPeOOBaHW K YPOBHIO MOATOTOBKH
00y4arouuxcs.

CormacHo y4yeOHOMY IIaHy B 9 Kilacce HM3ydaercs Yy4eOHBIM Kypc «Anredpa», KOTOPHIA BKIIOYAET
CIIEyIOIMe OCHOBHBIE pa3fenibl coaepxkaHus: «Yucaa v BBIYUCICHUSNY, «ANTeOpanuecKue BBIPAKCHUSY,
«YpaBHEHHS U HEPABEHCTBAY, «DYHKIIUN».

1.5. Undopmanus o Ko1n4ecTBe yueOHbIX YaCOB.

B cootBeTcTBHM C y4eOHBIM IUIAHOM, a TaK)Ke TOJOBBIM KaJlCHAAPHBIM y4eOHBIM TpaukoM padodast
IIporpaMMa paccyuTaHa Ha 68 yacos, 2 yaca B HEZIENIO.
1.6. ®opmbl opranu3amnuu o06pa3oBaTeIbHOIO NMpomecca.



® OCHOBHas (hopMa — YpOK

® BKCKypCHH

® TIPOCKTHAs JESTEIHHOCTD

® [PUMEHEHHE 3JEKTPOHHOTO0 OOYYEHHS, IUCTAHIMOHHBIX OOpPA30BATENBHBIX TEXHOJIOTHH , OHJIAMH-
KypCBI, 00ecIeunBaromye sl 00yJalonuXcs He3aBUCHUMO OT UX MECTa HaXOXJCHUS U OpraHU3ally, B
KOTOpPOW OHM OCBaMBaIOT 00PAa30BaTEIbHYIO IPOrPaMMy, JOCTUKEHUE U OLIEHKY Pe3yIbTaTOB 00 y4eHHs
IyTeM OpraHM3alud  OOpa30BATENIFHON  JIESATENBHOCTH B JJEKTPOHHOH  HMH(OPMAIMOHHO-
o0pa3oBaTeNbHON cpelie, K KOTOPOHM MPEAOCTABISETCA OTKPBITHIA JOCTYN Yepe3 HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «HTepHeT»

1.7. TexHosioruu o0y4eHus.
VYpok mpenmnonaraeT HCHOJIb30BaHHE O00Opa30BaTENbHBIX TEXHOJOTHHA, T.€. CHUCTEMHOW COBOKYIMHOCTH
IIPUEMOB U CPEJICTB OOYyYEHUS U OIpENCNICHHBIN MOPANOK UX NpuMeHeHus. OcoOeHHOCTh (reepaabHbIX
roCy/1apCTBeHHBIX 00pPa30BATEJbHbIX CTAHAAPTOB 001Iero o00pa3oBaHMA - UX JACATEIbHOCTHBIN
XapakTep, KOTOPbIM CTaBUT INIABHOM 3aaueil pa3BUTHE JTUYHOCTH YUYEHUKA.
[TocraBnenHas 3agada TpeOyeT BHEAPEHNE B COBPEMEHHYIO IIKOIY CHCTEMHO-/AeATeJIbHOCTHOIO MOAX01a
K OpraHuM3anuy o0pa3oBaTeJbHOI0 NpPoLecca, KOTOPbIH, B CBOIO OYepelb, CBS3aH ¢ NPUHLIMIIHAIbHBIMU
U3MEHEHUSAMHU JIEATEIBbHOCTH YUUTENS, PEAIU3YIOLIEro HOBbIM cTaHAapT. Taxke U3MEHSIOTCS U TEXHOJIOTMH
o0yuenus. Ha ypokax MCIOJIb3yIOTCS B pa3HOM CTENCHHU:

e HMHpopmManMoHHO — KOMMYHHKAIIMOHHASI TEXHOJIOTHS

o TexHonorus pa3BUTHS KPUTHYECKOTO MBILIUICHUS

o IIpoekTHas TEXHOJIOTHSA

e TexHonorus pa3BuBarOLIEr0 00yUEHUS

e 3n1opoBbecOeperaronme TeXHOJIOTUI

e TexHnonorus npo6iieMHOro 00y4YeHHs

e UrpoBble TEXHOJIOTUH

e MopaynbHast TEXHOJIOTHUS

o TexHomorus macTepckux

o Keiic — TexHONOTHA

e TexHOMOTUs UHTETPUPOBAHHOTO OOYUECHHUS

o [legaroruka coTpyaHu4ecTBa.

o TexHonoruu ypoBHeBo# nuddepeHuunanu

o ['pynmnoBble TEXHOJIOTUH.

e TpaguuMoOHHBIE TEXHOJIOTUH (KJIACCHO-YPOUHAas CUCTEMA)

1.8. Mexanu3mbl popMHPOBAHUS KJIIOYEBBIX KOMIIETEHIHIA.

K OECHTpAaJIbHOMY APy 06y’~IeHI/I$I MAaTEMATUKEC OTHOCAT KIKOY€BbIC KOMIICTCHIMHU, KOTOPLIC SABJIAIOTCA
KKIIIOYOM», OCHOBaHHMEM  OJIdA ApYyrux, Ooinee KOHKPETHBIX u NpEeaAMETHO-OPUCHTUPOBAHHBIX.
Hcmonn3oBanne KOMIIETCHTHOCTHOTI'O noaxoaa B IIKOJIBHOM O6paSOBaHI/II/I JOJIKHO pCUINTDh
npo6neMy, TUTINUYHYKO U IIKOJIBI, KOTAa YUYCHUKHW MOT'YT XOpPOLIO OBJIAACTH Ha60p0M TCOPCTUICCKUX
3HaHI/II71, HO HCHBITBIBAKOT 3HAYUTCIIBHBIC TPYAHOCTH B ACATCIBHOCTH, Tpe6y101uel71 HUCIIOJB30BAHUA 3THX
3HAHUH AJI1 pCHICHU A KOHKPETHBIX 3aa4d U Hp06J'ICMHBIX CHTyaHHﬁ.

Brinensrores ciieayronye Kirrov4eBbie 00pa3oBaTeTbHbIC KOMIICTCHITHH:
- [IGHHOCTHO-CMBICJIOBAasi KOMITETEHITHS,

-00IIEKyIbTYpHAsI KOMITETCHITHS,

-y4eOHO-TT03HaBaTeIbHAs] KOMIIETEHITHS,

-uH(OpMaIOHHAsT KOMIICTCHITHS,

-KOMMYHUKATHUBHAsI KOMIIETCHITHS,

-COIMATILHO-TPYI0BAst KOMITCTEHITHS,

- KOMITETEHIUS JINYHOCTHOTO CAMOCOBEPIIICHCTBOBAHUSI.



[ToaTomy B mpakTuke pabOThl YUUTENsI MATEMAaTUKU UMEETCs U30BITOUHBIA HA0Op Mearoriueckux CpeicTB

— MEXaHM3MOB peaju3aluu o0pa3oBaTeNbHbIX W JUYHOCTHBIX KOMIIETEHLUH Yepe3 OCHOBHOM KaHal
OOUIEHUS YUUTEIIb-YICHHK, YPOK:

1. Ypoku 00bsicCHEeHHS IEpBOT0 MaTepualia (YpOKU-JIEKIIMU B UX PA3HOBHIHOCTSIX);
2. Ypoku pelieHns ONOpHbIX 3a/1ay;
3. Ypoku pa3BUTHSI TEXHUKH PEILLICHUs 3a/1a4 (IPAKTUKYMBI);

4. YpOoKH-KOHCYJAbTalMU (HAa HUX BOIIPOCHI 3a/1al0T TOJIBKO YyYallluecs, MOXHO paccMaTpUBaTh HUX
KaK OIpPOC YYHUTENS KJIACCOM);

5. Ypok pelieHust 0HOM 3a71a4u;
6. Ypok paboThl OJJHOTO METO/IA;

7. YPOKH caMOCTOSITEIbHON paboThl ¢ 3JIEMEHTAaMH KOHCYJIbTAI[UU (B 3TOM Cllyyae BOIPOCHI 33/1aeT
YK€ YUUTEINb);

8. Ypoku pemnieHns HeCcTaHAapTHBIX 3a7ay;
9. Ypoku coctaBiieHus 3a/1a4;

10. 3aueTHble YpOKH;

11. [TuchMeHHBIC KOHTPOJIbHBIE PAOOTHI;

12. YPOKI/I AHAJIN3a PpE3yJIbTATOB 3a4€Ta, CAMOCTOATCIIbHBIX U KOHTPOJIbHBIX pa60T.

Pa3yMeeTc5{, MHOTHUC YPOKH IIPUXOOUTCA OaBaTb CMCIIAHHBIX THUIIOB — 3TO BCC 3aBUCUT OT MHOI'UX

OOCTOSITENTLCTB: YPOBHS MOATOTOBKH KJIacca, XapakTepa H3y4aeMOro MaTepuaa U JIaxke MOJ0XKEeHHs ypoKa B
pachcaHuH.

Ha >tux YpOKax, a TaK)K€C BHC UX — Ha AOMNOJHHUTCIbHBIX W (i)aKy.]'II)TaTI/IBHI)IX 3aHATUAX — OHa pCaIn3ycCT
CJIEIYIOIIME CPEICTBA, IPUEMBI, METOJIBI U (POPMBI PaOOTHI.

[Ipy n3y4eHnn HOBOro MaTepuIIa:

JeKus (MHCTUTYTCKOro Tuma). HeoOXoquMOCTh BKIIIOYEHHUS TAKUX JIEKIMHA B CUCTEMY JUKTYETCs
paboToii 1Mo afanTanyy Mepexoaa OT HIKOJLHOTO 00y4eHHUs K By30BCKOMY, (OpMHPOBAHUS HABBIKOB
KOHCIIEKTUPOBAHUS Ha BBICOKOW CKOPOCTH, YacTO€ OTCYTCTBHE KOHTaKTa MEX]IYy IpernojaBaTesieM
BY3a U CTYJCHTAMHU;

JIEKIIHS C DJIEMEHTAMH dBPUCTUYECKOTO JThajora (Jaxke Mmouiora);

JEKIMs ¢ TapauiebHbIM OMPOCOM (MHOT/IA Jake “CKPBITON Kamepoil” TpoBepsieTcsl JOoMalllHee
3a71aHue);

JICKOUA - OUCKYCCHSA: B Hel ydqaluuecsa MOJIb3YHOTCA y‘-IC6HI/IKaMI/I, a YUUTCIIb BCACT H3JIOKCHHUC,
OTJIMYHOE OT HalleyaTaHHOro. Bo3HHUKaOT BOIIPOCHI, CBA3AaHHLIC C 0COOEHHOCTSAMHM N3JI0KCHUA,
MPAKTUYICCKOC CPABHUBAHUC CKA3aHHOT'O Y HAIICYAaTaAHHOT'O;

GCCCI[a C YJalllUMHCA O BOSHUKIIUX 3aTPYAHCHUAX IIPH HepBOﬁ IpE3CHTAlUU,
O606I_HCHI/IC HOBOI'O MaT€puaja, BEIACHCHUA CBA3H C U3YUYCHHBIM;

pellleHre YYHUTeJeM KIIOYEBBIX, OMOPHBIX 3a7ad4, CPAaBHEHHE DPA3IMYHBIX CIIOCOOOB MX PEHICHHUS,
MIpeyNpexaeHnEe BO3MOXKHBIX OIIHNOOK;

MOCTAHOBKA 3aJjau Ha MEPCHEKTHBY, 3TU 33Ja4d OyAyT pelIeHbl TOJbKO depe3 2—3 HeAenu U
coJiepKaT KaKoi-HUOY/Ib HECTaHIAPTHBIN MPHEM.



[Ipu yrnyOiaeHuu U 3aKperyieHud HOBOTO MaTepHana:

peiCHUC 06yqafonmx CaMOCTOATCIIbHBIX pa60T C 3JICMCHTAMU KOHCYJIbTAalluH,
CaMOCTOATCIIBHOC COCTABJICHUC YHAILIUMHCA 3a1a4d (B KJIaCCC U 10Ma, KOHKYPC TaKUX 3a):[aq);

paboTa B mapax y JIOCKH M 3a apToH - MmocjaeaHee, ocoOeHHO pu pemenun 3ana4 yposHs C B EI'D
n OI'9;

pE€IICHUEC 3a1a4 YCTHO, MHOI'Ja TOJIBKO COCTaBJICHUEC I1JIaHA PCHICHU A,

nomamHue counHeHus “Kak s peman 3amady, HO HE pemiMil’ - 3TO OAMH U3 CaMbIX LEHHBIX Ul
yuuTens BUJIOB paboTel. CiiegyeT OTMETHTb, YTO 4YacTo, HauumHass paboTy Haja 3TUM 3aJlaHHEM,
YUEHHK MpeKpaliai ee, Tak Kak MOHUMaJl, KaK pellinTh He IO0JIaBUIyoCcs Ipoliiemy;

WH/IMBUyaJIbHBIC JOMAIHUE 3a1aHus, TU(PepeHIUpYyEMbIE IO YPOBHIO CIIOKHOCTH;

pabota Hax ommOKaMu (B ciiydae HeoOXoauMocTu paboTa HaJl OMIMOKaMH, CeJaHHBIMU B paboTe
HaJ[ OIINOKAMH);

aHaJIN3 M3YYCHHBIX MCTOAOB PCHICHUA, AUCKYCCHA IO IMOBOAY HauoOoee panruoOHAJIBLHOIO M3 HUX.

HCO6XOIH/IMO OTMCTUTD, UYTO pAllMOHAJIBHOCTDH, KaK U CHACTHE, Ka)KI[I)If/'I IMOHMUMACT I10-CBOCMY.

KOHTpOJ'Ib HpOﬁI[GHHOl"O MaTepHrajia OCymeCTBISICTCA B BUIC

CaMOOIICHKHU Ha OCHOBC IMPCACTABJICHHOI'O YYUTCJIICM Ha JOCKC PCIICHUS 3a/IlaHUs;

3a4E€TOB, CABAEMBIX JIPYr IPYTy: YUUTEIb B 3TOM CiIydae, SBJIAETCS OS3MOJIBHBIM HaOIIOaTeIeM
paboThl OIPALIMBAEMOTO U ONPALTUBAIOLIETO;

peLIeHHs YIIPa)KHEHUH-TECTOB ¢ BHIOOPOM OTBETOB M3 NMPEITIOKEHHBIX;

MUCHMEHHBIX pab0T, UMHTHPYIOIINX BCTYIUTEIBHBIE YK3aMEHBI B Pa3JIMUHbIC BY3bl CTPAHBI;
BapuantoB EI'D u OI'D

KOHTPOJIbHBIX MUCHbMEHHBIX paboT;

aHanmu3a paboT U paboT HaJl OIMOKaMHU.

1.9. Buasl u popMBI KOHTPOJIS.

Cornacno ycraBy ' BOY I'mmuazuu Ne61 u nokabHOMY akTy 00111€00pa30BaTENbHOTO YUPEKICHUS

OCHOBHBIMH BHIAMH KOHTPOJISI CYMTATh TEKYIINN (HA KKIOM YPOKE), TeMAaTHIECKUH (OCYIIECTBISETCS B

MepHO U3yYEHHS TON WIIM UHOW TE€MBI), MPOMEKYTOUHBIN (OrpaHUYMBAECTCS] paMKaMU YETBEPTH,

MIOJIYTO/INS), UTOTOBBIH (B KOHIIE TO/A).

dopmMaMu KOHTPOJISE MOKET ObITh:

e  [pakTuyeckas padora,

KOHTpOJIbHAsI paboTa;

TECTUPOBAHHUE;

TOKJIaAbI, pedeparsl, COOOIICHUSI.

2. COAEPKAHUE OBPA3OBAHMUAA.

Cunyc, xocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYJIbI
IMPpUBCACHUA.



Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TE€OpeMa CHHYCOB. PellleHHe NpakTHUYecKHUX 3adad ¢
HCIOJI30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodbus. [lomodre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 mpou3BENEHHH OTPE3KOB XOpI, TEOPEMBI O INPOU3BEIACHUM OTPE3KOB CEKYILIHX, TEOpPEMa O
KBaJparTe KacaTeJIbHOM.

Bekrop, 1MHa (MOAyJb) BEKTOPA, COHANPABIEHHbIE BEKTOPbI, IPOTUBOIOJIOKHO HAPABIECHHbIE BEKTOPBHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpallMM HAJl BEKTOPaMHU. Pasnoxxenue BekTopa 1o
IBYM HEKOJUIMHeapHbIM BekropaM. KoopaunHatel BekTopa. CKalspHOE IPOM3BEICHHE BEKTOPOB,
IIPUMEHEHHUE I HAXOXIECHUS JUIMH U YIJIOB.

JlexkapTOBbl KOOPIMHATBI HA TUIOCKOCTH. YPAaBHEHHs MPSMOW M OKPY)KHOCTH B KOOPJMHATaX, IIEPECEYCHUE
OKPY’KHOCTEH U IPSIMBIX. MeTON KOOPIAMHAT U €ro IPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYrOJIBHUKH. JInMHA OKpY:KHOCTH. I'papgycHas M paguaHHas Mepa yIua, BBIYMCIICHHE
JUIMH 1yT OKpyKHOCTeH. Ilnomane kpyra, CeKTopa, CETMEHTA.

JIBUKEHMsI IUIOCKOCTU M BHYTPEHHUE CUMMETpUU (puryp (3neMeHTapHble npejacraBieHus). [lapannenbHbiit
nepenoc. [IoBopor.

3. ILTAHUPYEMBIE PE3YJIbTATHI OCBOEHUS PABOYEN TPOT'PAMMBI

OcBoeHue yueOHOro Kypca «l'eoMeTpus» T0JIKHO 00ecreurBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
o01iero o0pazoBaHMs CIETYIONINX JIUYHOCTHBIX, METAIPEAMETHBIX U ITPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE PE3yNbTATHl OCBOCHHS MIPOrPaMMbl yueOHOTO Kypca «['eoMeTpusi» XapaKTepU3yIOTCS:
IIarprornyeckoe BoCIMTaHUE:

MIPOSIBJICHUEM UHTEPECa K IIPOLUIOMY M HACTOALIEMY POCCUMCKOM MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM
K JIOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIbI, K UCIIOJIb30BAaHUIO
3TUX JOCTUKEHHUH B IPYrHX HayKax U MPUKIAAHBIX cepax.

I'paxnaHckoe H JyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpaskJaHIHA U peau3allii €ro Mpas, IPEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, ABICHUI, IPOLIETYp TPasKJaHCKOTO
oOriecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKIEHUIO AITHUECKHUX MPOOIeM, CBI3aHHBIX C
MPAKTUYECKUM IIPUMEHEHUEM JTIOCTHKEHUN HaYKH, OCO3HAHUEM BaXKHOCTU MOPAJIBHO-3TUYECKUX
MPUHIIMIIOB B JIESITEILHOCTH YYEHOTO.

TpynoBoe Bocnnuranue:

YCTAaHOBKOM Ha aKTUBHOE y4acCTHE B PEIICHUH NMPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKON HalpaBJIeHHOCTH,
OCO3HaHMEM BaXKHOCTU MaTeMaTHYECKOro 00pa30BaHUs Ha MPOTSHKEHUH BCEH KU3HU JUISl YCTICIIHOM
npodeccnoHaNbHOM IEeATEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUIA;

OCO3HAHHBIM BBHIOOPOM U MOCTPOCHHUEM MHIUBUAYAIbHON TPACKTOPUM 00Pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOIIMOHAILHOMY U 3CTETUYECKOMY BOCTIPUSTUIO MATEMATHYECKUX OOBEKTOB, 33/1a4,
pelIeHnH, pacCyKIeHHUH; YMEHUIO BUJETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTH HAYIHOI'0 MO3HAHHUA:



OpHUEHTAIlMel B e TEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEICTaBICHHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOIBI U 00IIECTBA, TOHUMAaHUEM MaTeMAaTUYECKON HayKu KaKk
cdepbl 4eT0BEUECKOM NeATeTbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH TSl PA3BUTHS IUBUIIN3AIUY;

OBJIaICHUEM SA3BIKOM MaTCMaTUKH U MaTeMaTH4eCKOi Ky.]'H:TypOﬁ KaK Cp€ACTBOM IMO3HAHUA MHUPA,
OBJIaICHUEM HpOCTGﬁH.IPIMPI HaBBIKAMHM HCCJICIOBATEIILCKOM JESITCIFHOCTH.
du3znyeckoe BOCIIMTaHHE, q)opan()BaHne KYJbTYPHLI 310POBbS U SMOIIMOHAJTBHOI'0 6.]131"01'[0.]'[)"{1/15[:

TOTOBHOCTBIO MMPUMEHSATh MAaTEMAaTUIECKUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBbSI, BEICHUS 37J0POBOTO
oOpas3a )KHU3HH (3I0pOBOC MUTAHUE, COATAHCHPOBAHHBIN PEXKUM 3aHATHI U OT/IIXA, pEryisipHas (u3ndeckas
AKTUBHOCTb ),

c(OpMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, IPU3HAHUEM CBOETO IIpaBa Ha OMKUOKY U TAaKOTO JKe MpaBa
JPYroro 4eaoBeKa.

JKoJI0rnYecKoe BOCIIUTAHHE:

OpHEHTAIMEH Ha IPUMEHEHHUE MATEeMAaTHICCKUX 3HAHMM JUIS PEIICHHUS 33/1a4 B 00JAaCTH COXPAaHHOCTH
OKpYIKaroIlen Cpejibl, INTAHUPOBAHUS MTOCTYIIKOB U OLEHKU MX BO3MOJXKHBIX IOCJICACTBUMN JIJISI OKPYKAIOIICH
Cpebl;

OCO3HAHHMEM IJ100aJIbHOTO XapaKTepa 3KOJOIrH4CCKUX HpO6J’I€M n HYTeﬁ HUX pCHICHUS.

JInyHOCTHBIE Pe3yJIbTaThl, 00eceYnBaONINe AANTANNI0 00y4aI01Ierocsi K M3MeHsII0LIUMCSl
YCJIOBHUSIM COMAJIbHOW M NPUPOJIHON cpeabl:

e TOTOBHOCTBIO K ACHCTBHSM B YCIIOBUSX HEONPEIEIEHHOCTH, TOBBIILIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAKTUUECKYIO IE€ATEIbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
Joel, MpuoOpeTaTh B COBMECTHOM /1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIETEHIINU U3
OIIBITA APYTHX;

e HEOOXOAMMOCTHIO B ((OPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie GopMyIupoBaTh UJIeU, TOHATHUS,
TUIIOTE3bl 00 0OBEKTaX U SIBICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATh JI€(UIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

e  CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIINNA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PELLICHUS U AEHCTBUS,
(opMyIMpOBATH M OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEIJMETHBIE PE3YJIbTATBI

MCTaHpCI[MCTHBIe PE3YIbTATBI OCBOCHUS IPOTrPaAMMEIL qu6HOFO Kypca ((FCOMCTpI/I}I» XapaKTCPUIYIOTCAH
OBJIAACHUCM YHUBEPCATIbHBIMU RO3ZHABAME/IbHbIMU dedcmeuﬂmu,
YHUBEPCATTbHHBIMU KOMMYHUKAMUGCHbIMU oeticmeusamu u YHUBEPCATIbHBIMU PeCYy/IAMUGHbBIMU oelicmeusmu.

1) Vuueepcanvnvie noznasamenshule oeticmsus obecneuusaiom Gopmuposanue 6azo06vix KOCHUMUBHbIX
npoyeccos, 00yuarowuxcs (0c8oeHue Memooos NOZHAHUSL OKPYHCAIOWE20 MUPA, NRPUMEHEHUE JI02ULEeCKUX,
Ucc1e008amenbCKux onepayull, yMeHut pabomamsos ¢ uHgopmayuet).

Ba3oBble Jjoruyeckue 1eiicTBUA:

e BBIABIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKA MAaTEMAaTHUECKUX OOBEKTOB, TOHITHIA,
OTHOIICHUN MEXy MOHATUSAMU; (OPMYIUPOBATH ONPEEICHUS TOHATHI; YCTaHABINBATh
CYLIECTBEHHBIN MPU3HAK KIaccU(PUKAIIIN, OCHOBAHUS JIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU
MIPOBOIMMOT0 aHAJIN3A;

e BOCIPUHHUMATH, POPMYIHNPOBATH U IPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHILIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0ILUE; YCIOBHBIE;



e BBIIBJIATH MaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUMs B (paKkTax, JaHHBIX,
HaOJIOACHUAX U YTBEPKACHUSAX; IIpeylaraTb KpUTEPUHU AJIS BBIABICHUS 3aKOHOMEPHOCTEHN U
IIPOTUBOPEYU;

e JICJIaTh BBIBOABI C UCIIOJIb30BAHMEM 3dKOHOB JIOTUKH, JCAYKTUBHLIX U UHAYKTHBHBIX
YMO3aKHIOquHﬁ, YMOSaKJ'IIO‘ICHI/Iﬁ I10 aHAJIOTHUH;

e pa3z0uparh J0Ka3aTENIbCTBA MATEMATHUECKUX YTBEPKIAECHUH (MPSMbIE U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO HECTIOKHBIE OKA3aTeIbCTBA MaTeMaTHUECKHUX (DaKTOB, BBICTPAUBATh
apryMeHTaluI0, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
paccyx1eHus;

e BBIOMpATh CIOCOO pemieHus yueOHOH 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BBIOMpATh HanOOIIee MOIXOAAIINI ¢ YIETOM CAMOCTOSATENILHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCcKue AeiicTBHS:

e  HCHOJB30BATh BONPOCHI KAK UCCIIEAOBATEILCKUI MHCTPYMEHT IO3HAHUS; (OPMYJIMPOBATh BOIPOCHI,
(buKcupyroIre MPOTUBOPEUNE, MPOOIIEMy, CAMOCTOSTENIFHO YCTAaHABIIUBATH HCKOMOE M JAHHOE,
(GbopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULIMIO, MHEHHE;

e TPOBOJUTH IO CAMOCTOSATEIILHO COCTABICHHOMY IUIAHY HECJIOKHBIH SKCIIEPUMEHT, HEOOJIbIIOE
HCCIIEIOBAHKE 110 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYECKOro 00bEKTa, 3aBUCHMOCTEH
00BEKTOB MEKIY COOOM;

e CaMOCTOSATEILHO (OPMYJIHUPOBATH OOOOIIIEHHS U BHIBOIBI 10 PE3YJIbTATAM MPOBEAEHHOTO
HAOJTIO/ICHHUS, UCCIICTOBAHUS, OIIEHMBATh IOCTOBEPHOCTH MMOJYYEHHBIX PE3YIbTATOB, BHIBOJIOB H
0000I1IeHMI;

e IIPOTHO3UPOBATH BO3SMOKHOC Pa3BHUTUC IPOLECCCA, a TAKIKEC BBIABUI'ATH MMPCAIIOJIOXKCHUA O €TO
Pa3BUTHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanmeii:

e  BBISBISITH HEJIOCTATOYHOCTH M U30BITOYHOCTh MHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX ISl pEeIICHUS
3a71a4u;

e BbIOMpATh, aHATM3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATh HHPOPMALIUIO PA3TUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

e BBIOUpaATh (hopMy MpecTaBiIeHNs HH(OPMALIUK U WIUTIOCTPUPOBATh pEIIaeMble 3a/1a4l CXeMaMH,
JrarpaMMaMy, HTHOM rpaduKoi 1 uX KOMOMHAIMSIMU;

e  OIIEHWBATH HAIEKHOCTh UH(HOPMAIIUU TIO KPUTEPUSIM, TTPEIOKEHHBIM YUUTEIEM WITH
chopMyTUPOBAaHHBIM CAMOCTOSITEIHHO.

2) Vhusepcanvhvlie KOMMYHUKAMUBHBbLE 0elicaus 00ecneuusaiom cqhropmMupo8anHHOCIb COYUATbHBIX
HABbIKO8 00Y4aAIOUWUXCHL.

Oo0menne:

e BOCIPHUHUMATH U (HOPMYIHUPOBATH CYKJEHUS B COOTBETCTBUH C YCIOBUSIMU U LENSIMU OOIICHHUS;
SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3pPEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y pElIeHHs 3a/1a4l, KOMMEHTHUPOBATh MOJyYE€HHBINH Pe3ybTaT;

e B X0Je 00CYXICHHS 33a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXAAaEMOM TeMbI, TPOOIEMBI, PEIIaeMOn
3aJ]auM, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA MTOMCK PEIICHHUS;, COTIOCTABIISTh CBOH CYXKICHUS C
CYXKIICHUSIMH PYTUX YYACTHUKOB JHAIOra, OOHAPYKMBATh PA3JIN4KE M CXOJCTBO ITO3UIIHIL; B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;



e MPEACTaBIATH PE3YIbTAThl PELUICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIEIOBAHMSI, IPOEKTA;
CaMOCTOSITENILHO BBIOMpPATh (hOpMAT BHICTYIUICHUS C YYETOM 3a]1a4 MPE3EHTAlMU U 0COOEHHOCTEN
ayJIuTOPHH.

CoTpyaHunuecTno:

e ITIOHMMATH M HUCIIOJIb30BaTh IIPEUMYIICCTBA KOM&H,Z[HOI;'I u I/IH,Z[PIBI/I,Z[yaJII)HOfI pa6OTBI IIpH pCUICHUHA
yT-I€6HBIX MATCMAaTHYCCKUX 3aJa4,

e IPUHUMATH LIEJIb COBMECTHOH JEATEIbHOCTH, IJIAHUPOBATh OPTraHU3AINI0 COBMECTHON paboTHI,
pacmpenenaTh BUIbI paboT, TOroBapuBaThCs, 00CYKIATh MPOIIECC U Pe3ynbTaT paboTsl; 00001maTh
MHEHUS HECKOJIbKHX JIFO/ICH;

e y4acTBOBATh B IPYNMOBBIX (hopmMax padboOTHI (00CYKIeHUSI, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI U
p.);

e  BbIIIOJHATH CBOIO HaCThb pa6OTI>I U KOOPAWHHUPOBATHL CBOU I[GI\/JICTBI/ISI C ApYruMHU 4JICHAMHU KOMaHBbI;

e OIICHMBATh KAUYECTBO CBOETO BKJIAJIa B OOIIUIT MPOAYKT MO KPUTEPHIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJACUCTBHS.

3) Vuusepcanvuvie pezyisamugnule oeticmsus 06ecneuusaiom Gopmuposane cCMulCi08blX YCMAHOBOK U
JHCUBHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranmszaums:

CaMOCTOSITEJIbHO COCTABJIATh IUIAH, aJITOPUTM PELICHMS 3aa4u (UM €ro YacTh), BBIOUPATh CIIOCO0 pereHHs
C y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATh
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(DOpMALINUL.

CaMOKOHTPOJIb:

e BJIAJICTDH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITPpoHeccCa 1 pe3yljibTaTa pCICHUA
MaTeMaTH4YeCKOMH 3aaa4uu;

e NpCABUACTb TPYAHOCTH, KOTOPBIC MOTYT BOBHHUKHYTH IIPU PCIICHUU 3ala4u, BHOCUTH KOPPEKTUBELI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CTO$[TCJ'II)CTB, HaﬁﬂeHHBIX OIHI/I6OK, BBIABJICHHBIX pr;]HOCTGfI;

e OLIEHMBATh COOTBETCTBHUE PE3yJIbTATa JAEATEIbHOCTH MOCTABJICHHON L€ U YCIOBHUAM, OOBSICHSTD
MIPUYMHBI JOCTHKEHUS UM HEJOCTHXKEHUS LIeNIH, HAaXOAUTh OIINOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenne yaeOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus JOKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIONINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

e 3HAaTh TPUTOHOMETpPUYECKHE (PYHKLIUU OCTPHIX YIIIOB, HAXOJUTH C UX IOMOIIBIO Pa3IMUHbIE
3JIEMEHTBHI NPSIMOYTOJILHOTO TPEYTOIbHUKA («pELIeHHEe IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ moOMONIbIO KaNbKYJSTOPA) JUTMHBI M YIJIbI ISl HETaOIMYHBIX 3HAYSHHH.

e Ilonw3oBaThcs (1)OpMYJ'IaMI/I MPUBCACHUA U OCHOBHBIM TPUT'OHOMETPHUICCKUM TOXKIACCTBOM JIA
HaXO0XJICHUA COOTHOIICHUM MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU.

e lcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJIS HAX0XACHUS Pa3IMUHBIX JIEMEHTOB
TpeyrojbHUKa («pelieHne TPEeyroJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

e Brnagets noHsTHsAMHU TTpeoOpa30BaHMs MOI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJA00HBIX (DUTYP.

o Ilonb30Barbes cBOMCTBAMM OO0 IPOU3BOIIBHBIX (PUTYpP, YMETh BBIYUCIIATH [UIMHBI U HAXOJUTh
yribl y Togo0HbIX ¢uryp. [IpumMeHsaTs cBoHCTBa 101001s B IPAKTUYECKUX 3aauax.



e YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOLIIEM MHUDE.

e Ilonw3oBaThCA TCOpCMaMU O IMMPOU3BCACHUHN OTPEC3KOB XOPd, O IPOU3BCACHHUU OTPC3KOB CCKYIIUX, O
KBaaparte KacaTeJIbHOM.

e Ilonw3oBaThCs BCKTOpaMu, IIOHUMATh UX FGOMeTpI/I‘{eCKI/Iﬁ u (1)PI3H‘ICCKHﬁ CMEIC]I, IPUMCHSTH UX B
pPeIICHUU IT'COMCTPUICCKUX U (bI/IBI/IlIeCKI/IX 3aaad.

L] HpI/IMeHHTL CKaJIIPpHOC MMPOU3BCACHUC BCKTOPOB IS HAXOXKICHUA JJIMH U YTJIOB.

e Ilonw3oBaThCA MCTOIOM KOOpAMWHAT Ha INIOCKOCTH, IPUMCHATH €ro B pCIICHUU I'COMCTPUICCKUX U
IIPAKTUYCCKHUX 3a1a4.

e Bnaners NOHATHUAMHU IPABWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH, JJIMHBI IyTH
OKPYKHOCTH Y PaJMaHHON MEpPBI yIila, YMETh BBIYUCIIATH IUIOMIAAb Kpyra U €ro 4acTei.

. HpI/IMeHHTL IMOJIYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3a/lavdax.

e Haxoauts ocu (MM HEHTPHI) CAMMETPUH (PUTYpP, TPUMEHSTh ABHKEHUS TUIOCKOCTH B MPOCTEHIIINX

cllydasx.

e [lpumeHsTH MoMy4YEeHHBIC 3HAHUS HA MTPAKTUKE — CTPOUTHh MATEMATHUYECKUE MOJICTH JJIs 3a/1a4
pEeaTbHOM JKU3HH U TTPOBOJIUTH COOTBETCTBYIOIINE BEIYUCIICHHSI C TPUMEHEHHEM TT0I00US 1
TPUTOHOMETPHYECKHUX (QYHKIIHH (IIOJIb3YACh, T HEOOXOAUMO, KATbKYISITOPOM).

4. TEMATUYECKOE IINIAHUPOBAHMUE.

(yueOnuk aBt.: JI.C. Atanacsu u ap i B.®. Byty3os u ap. «['eomerpus 7-9», M. «IIpocBenienne»)

ITnanupyemvie pesynomamut 00yueHus

Tun/
Ne Tema pazoena K-¢0 Oceoenue npeomemmuvix
YpoKa | ypoxa uac. | POPMA | spanuin yyiI
YpoKa
I'nasa [X. Bekropsl (8) + ['maBa X. Meroa koopaunar (11)
[TonsaTne NHM dopMyIHpOBaTH PerynsiTuBHble:
1-2 perropd 2 31UM OTPEASTICHE 1 KOHTPOJIb, KOPPEKIIHSI, OLICHKA.
WJUTIOCTPUPOBATH TIOHSTHS
BEKTOpA, €TO IJINHEI, ITo3HaBaTe/bHBIE:
KOJUTMHEAPHBIX U PABHBIX
CioxxeHUe " MHM BEKTOPOB; MOTHBHPOBATH aHAJIN3, CUHTE3, CPABHECHUE,
3.5 BBIUNTAHUE 3 M BBEJICHHE TOHATHH 1 00001IeHNEe, aHATIOTHS,
BEKTOPOB NeHCTBHM, CBI3AHHBIX ¢ cepuanus, KiacCupuKaIus;
C3VH BEKTOpamH, HCIIOJIb30BAHUE 3HAKOBO-
VMHOKEHUE NHM COOTBETCTBYIOLIUMU CHMBOJIMYECKHUX CPEJICTB,
5 BEKTOpPOB Ha 1 UM [puMepamu, MOJEJIUPOBAHUE U )
YUCIIO OTHOCAIIUMHCS K npeoOpa3oBaHue MOJIEIeH

C3VH

(U3NIECKUM BEKTOPHBIM

PAa3HEBIX TUIIOB,




[Ipumenenue
BEKTOPOB K

BEITMYMHAM; IPUMEHSTH
BEKTOPHI M ICUCTBUS HaJ

BBIIIOJIHEHHE IEUCTBUH I10
aJIrOpUTMY;

pELIEHNUIO 3a/1a4 WHM HUMHU MPU PELICHUU
MO/IBEJICHUE MO/ TIOHSATUE
reOMETPUUYECKHX 3a/1a4
7.8 3uM KomMMyHnKaTHUBHbBIE:
C3VH KOHTPOJIb JICHCTBUS MapTHEPA,
BBIpQXEHHE CBOUX MBICIIECH U
yo(C3 apryMeHTalusi CBOer0 MHEHHUS
C J0CTaTOYHOU MMOJTHOTON U
TOYHOCTBIO.
Koopaunars! NHM OOBACHATH U PerynasitTuBHbIe:
BEKTOpa WJUTIOCTPUPOBATH MOHSATHUS
9-10 31UM PHp . KOHTPOJIb, KOPPEKITHs, OIICHKA,
MPSIMOYTOJIBHOU CHCTEMBI
BOJIEBAs CaMOPETyJIsIus,
KOOPJIMHAT, KOOPIUHAT
BBITIOJTHEHHE TPOOHOTO
o TOYKH U KOOPJUHAT 5 .
i €0HOro JAeCTBUS U
lpocrermme BEKTOPA; BHIBOJAUTD U g{ .
WKCHpPOBaHHE
11-12 | 38AdUH B 3UM MCIIOJIb30BaTh MpHU p
WHIUBUIYAIbHOTO
KoopAuHaTax pelieHuu 3aaa4 GopmyIibl JIHBIILY
3aTpyAHEHHS B TPOOHOM
KOOpJMHAT CEepPeIUHbI .
NEHCTBUH.
VpasHenne OTpe3Ka, JUIMHBI BEKTOpa,
NHM .
OKPY>KHOCTH. paccTosHus MCKAy AByMs | Ilo3HaBaTebHbIE:
. TOYKaMH, YpPaBHEHUS
13-15 | Vpasnenne 3UM . aHallu3, CHHTE3, CPaBHEHUE,
npsAMOoii OKPY>KHOCTH U TIPSIMOI.
' C3VH 00001EeHNe, aHAJIOTHS,
Pemenne 3azau [IprMEHSATH MOJTyYEHHBIE cepuarus, KnaccupuKaIms;
Perenne 3anaq 3HAHUS TIPU PEIICHUN
HCII0JIb30BaHUE 3HAKOBO-
3aJa4 U JOKa3aTelbCTBa
CHMBOJIMYECKUX CPEJICTB
TEOpEM. PEACTB,
MOJICIIUPOBAHUE U
®opMupoBaHue npeoOpas3oBaHue Mojienen
MIPEACTABICHUH O CBSI3U pa3HbIX TUIIOB;
MEXIY F€OMETPUUECKUMU . .
BBITIOJTHEHHE JIEHCTBUI 1T
U anrebpandyecKuMu OJIHCHHUE Jiene 0
QITOPUTMY;
MOHSITUSIMHU, TIEPEBOJIE C
16.17 C3VH A3bIKA TEOMETPHHU HaA A3BIK | [o1BeICHHUE TI0]] TIOHSATHE,
vOC3 anreOpsI 1 0OpaTHO MpH YCTaHOBJICHUE TPUYNHHO-
peleHnn 3axaq (B ToM CIIeICTBEHHBIX CBSI3EH,
YUCJIC U IPUKITATHOTO JTOKa3aTeJILCTBO
Xapakrepa)
KommyHukaTuBHbIe:
KOHTPOJIb IEHCTBUSI MAPTHEPA,
BBIPAXKEHHE CBOUX MBICIIEH U
aprymMeHTalus CBOero MHEHHs
C JOCTAaTOYHOH ITOJTHOTOHI U
TOYHOCTBIO.
Yemmuouii 3auem YMeTh HaXOaUTh IIpu evinonnenuu pabomoi
no meme KOOPJAUHATHI U JJIUHY yuawuiicst 004HCeH NoKa3amby
18-19 «Bexmopput. K3y OJIHOTO BEKTOPA, obs3amenvHble pe3yabmamsl
Memoo BBIPXKEHHOTO Uepe3 00yuenus: c60U 3HaHUs
Koopounamy JIpyrue BEKTOPHI,

HCIIOJIb3Ys CBOMCTBA

onepayuii ¢ 6eKmopamu,
NpUMEHss npu




Konmponvnasn
paooma Ne I no
meme
«Bekmoput.
Memoo
Koopounam)

JIEUCTBUI C BEKTOPaAMH,
IIPUMEHATH METO.L
KOOpJUHAT JUIsl PEIICHUS
reOMETPUYECKUX 3a/1a4;
HCIIOJIB30BATh YPABHEHUE
OKPYXHOCTH U MPAMOM
IIPU PELLEHUN 3a/1a4 U
COCTaBJISITh YPABHEHUE
OKPY>KHOCTH U IIPSIMOM I10
YCJIOBHSIM 3aJ1a4H.
OnpenensTb B3aUMHOE
IIOJIOXKEHUE IIPSIMOM U
OKPY’KHOCTH, OKPYKHOCTH
Y TOYEK, UCIOJb3YS
YpaBHEHUS OKPYKHOCTH U
KOOpJMHAT TOYEK;
ONpENEIIATh BUJ U
CBOMCTBa (UrypHI IO
KOOPJHMHATAM €€ BEpPIIUH.

Heobxooumocmu
couemameibHbli,
nepemecmumesnbHulll U
pacnpeoenumenbHblll 3aKOHbL,
BLIMUCTAMY OJIUHY OMPE3KA NO
KOOpOUHamam e20 KOHYO08,
BLIYUCTAMD KOOPOUHAMbL
cepeounvl OmpesKa;
UCNONIb3068AMb KOOPOUHAMHDLU
Memoo 05 U3Y4eHUsl CBOUCME
NPAMBIX U OKPYIHCHOCIEU.

Buinycknux nonyuum
B03MONCHOCTD:

061a0emb 6eKMOPHLIM U
KOOPOUHAMHBIM MEMOOaMu
07151 peuleHus 3a0ay Ha
svluUcIenue u
00KA3aMenbCmeo

I'maBa XI. CooTHOIIEHHS MEKIY CTOPOHAMHM M yIJIaMH TpeyroJbHuKka. CkajasipHoe Npou3BeaeHne
BeKkTOpoB (12)

Cunyc, kocunyc NHM | ®opmynupoBaTh U
TaHTeHC yria M | UHOCTPHPOBATE
20-22 OIIpEZEIIEHUS CUHYCA,
C3VH | KOCHHYCa U TaHT'€HCa
yraoB ot 0 go 180°;
BBIBOJIUTH OCHOBHOE
CooTHomieHus NHM | TPUTOHOMETPHUYECKOE
9326 MEXIy CTOPOHAMH U UM TOXKACCTBO H (HOPMYITEL
yriamu MIPUBE/ICHNUS;
TPEYrOJIbHUKA (opmymnpoBate 1
JIOKa3bIBaTh TEOPEMBI
CkanspHoe WUHM | cunycos n xocuHyco,
IPOU3BEICHUC 3YM | TPHMEHSATH HX TIpHU
27-28 BCKTOPOB pereHnn
C3VH | tpeyronbuukos;
0OBICHATH, KaK
HCIOJIB3YIOTCS
Pemenue 3amau TPUTOHOMETPUUECKHE
¢bopmyIsl B
C3VH | M3MEPUTETbHBIX pabotax
29 Ha MECTHOCTH;
YOC3 | hopmynupoBatb

onpeeaeHus yria
MEXKy BEKTOPAMH U
CKAJIIPHOTO

PerJIHTI/[BHI)Ie:

KOHTPOJIb, KOPPEKLUS,
OLICHKA,

BBITIOJTHEHHE TPOOHOTO
yueOHOTro IEHCTBUS U
¢bukcupoBaHue
WH/IUBUYaJIbHOTO
3aTpyJHEHUS B IPOOHOM
JICVCTBUH,

IIJIAaHUPOBAHUEC U
MMPOTrHO3UPOBAHUC.

ITo3HaBaTeJbHBIC:

aHalu3, CHHTE3,
cpaBHEHHUE, 0000IICHHE,
aHAJTOTHSI, CEPHAIIUS,
KITacCU(UKALIUS;

HCIIOJIL30BaHUE 3HAKOBO-
CHUMBOJINYCCKUX CpeILCTB,
MOILCJIPIpOBaHI/Ie )41
npeoOpa3oBaHue
MOJIEJIEN Pa3HbIX TUIIOB;




MIPOU3BEICHUS BEKTOPOB;
BBIBOJUTH (hOPMYITY
CKaJIIPHOTO
MIPOU3BEICHUS Yepes
KOOP/AMHATHI BEKTOPOB;
(bopmMynHupoBaTh U
000CHOBBIBATh
YTBEPKICHHE O
CBOMCTBAxX CKAJSIPHOTO
MIPOU3BEIICHNUS;
UCIIOJIb30BATh CKAJISIPHOE
MIPOU3BECHNE BEKTOPOB
MIPH PELICHUH 3a7a4

BEBIIOJIHEHUE IEHCTBUN
10 aJITOPUTMY;

MOJIBEJICHUE TT10/T
MOHATHUE, YCTAHOBJIEHUE
MPUYUHHO-
CIICACTBECHHEBIX CBS3CH,
JI0Ka3aTeJIbCTBO, MIOUCK U
BBIJICJICHHE HH(POPMALIUH

KomMMyHnKaTUBHbBIE:
IUIAaHUPOBaHUE Y4eOHOTO
COTPYJIHUYECTBA,
a/IeKBaTHOE
HCIIO0JIb30BAaHUE PEUYEBBIX
CPEJCTB JIJIsl PEIICHUS
KOMMYHUKAIITUOHHBIX
3ajad.

Yemnwtit 3auem

YMeTs pemarb
MPOM3BOJIBHBIN

IIpu evinonnenuu
pabomol yuawuiics

no meme
TPEYTOJIBHUK MO TPEM 00./191CceH NOKA3AMb
Konmponvnas 3JIEMEHTaM, 3HaTh CHHYC, | 00s3ameibHbule
paooma Ne 2 KOCUHYC U TAaHI'€HC pe3yibmamsl 00yYeHUsL:
yrioB 30°, 45°, 60° u
no meme BLIYUCTAMY CKATISIPHOE
YMETh HAaXOJIUTh 5
«Coomnowenusn npouseedeHue 6eKmopos,
TPUTOHOMETPUYECKHE
Medxncody cmoponamu o HAX00UMb Y2071 MeHCOY
u yznamu ymiwm yriios ot 0° 10 gexmopamu
Y 180° ¢ momorsI0 TabIuIL '
mpey2oibHuKa. YCMaHaeIueamao
30-31 Ckansapnoe K3y 1 KallbKyJIATOpa, NnepneHOUKYIAPHOCMb
npouseedenue TOHAMATD CBA3L MEKAY | 400
sexmopoe» BEKTOPAMH M UX
KOOPJMHATAMH, Yuawuiics nonyuum
OIpEACIATh YIOJI MEKIY BO3MOIHCHOCMb NOKA3ANb
BEKTOpaMH, c60U YMEeHUA npu
HUCIIOJIB30BaATh PpPeuerHuu mpeycoilbHUKO8
onpeeraeHue
CKaJIIPHOTO
MIPOU3BE/ICHUS U €TO
CBOMCTBa B KOOpAMHATaX
JUTSL pelleHus 3a/1a4d U
JIOKa3aTeJIbCTBA TEOPEM.
I'maBa XII JJIMHA OKPYKHOCTH U (13)
IUI0IIAIb KPYyra
IIpaBunbHBIE NHM | ®opmynupoBaTh PerynsitTuBHbie:
MHOTOYTOJIbHUKH onpeereHue
32 31UM P TJITaHUPOBAHHUE,
MPaBUIILHOTO
1esernoiaraHue,
MHOTOYT'OJIbHUKA;
KOHTPOJIb, KOPPEKLIUS
o dhopmynupoBaTh U
KpPY>KHOCTb
33 pyx ’ VIHM | AOKa3bIBaTh TEOPECMEI 00 | ITo3zHaBaTeILHBIE:

BIIMCaHHAas B
MPaBUJIBHBI MHOTO

OKPYXHOCTSIX,

aHaJIM3, CHHTE3,




YTOJIbHUK 31UM
C3VH

OKpyXHOCTb, NHM

OIHMCaHHAasl OKOJIO UM
34 IIPaBUWJIBHOI'O MHOTO

YTOJIbHUKA C3VH

DopmyJibl A1t

BBIYHCIICHUS

IJIOIIA N NMHM
35 MIPaBHIILHOTO UM

MHOTOYTOJIbHUKA,

€ro CTOPOHBI U

paanyca BOUCAaHHON

OKPY>KHOCTH

[Toctpoenue NHM
36 MPaBHJIbHBIX MHOTO UM

YT OJIbHUKOB

JlnuHa OKpyKHOCTH NHM
37 31UM

[Inomane kpyra NHM
38 31UM

JlnvHa OKpYKHOCTH

U TUIOIIA/lb Kpyra.

CBs3b MEXY

dbopmynamu st MHM

BBIYHCIICHUS 3UM
39-40 | muromraneit kpyra u

TUIOIIAEH, C3YH

BIHUCAHHBIX U

OMMCaHHBIX

MIPaBUIIbHBIX

MHOTOYT'OJIbHUKOB

Pemenue 3anau

C3VH

41-42

YOC3

OIMCAaHHOM OKOJIO
MPaBUIBLHOTO
MHOTOYTOJIbHUKA U
BITMICAaHHOM € HETO;
BBIBOJUTH U
UCIIOJIB30BATH (POPMYITBI
JUIS BEIYUCIICHUS
IJIOIA U TPaBUIILHOTO
MHOT'OYTOJIbHUKA, €T0
CTOPOHBI U pajuyca
BIIMCAaHHOW OKPY>KHOCTH;
pemiarh 3aJa4u Ha
MOCTPOCHUE MPABUIIBbHBIX
MHOT'OYTOJIbHUKOB;
OOBSACHATH IOHITHS
JUIMHBI OKPY’KHOCTH U
IJIOIIAIU Kpyra;
BBIBOJIUTH (DOPMYIIBI JIJIsT
BBIYMCJICHHS JJIUHBI
OKPY>KHOCTH U JIJTUHBI
JyTH, TUIOLAAN Kpyra u
IJI0IIA AU KPYTOBOT'O
CEKTOpa; MPUMEHSTH 3TH
(hopMyIIbI IPU pELICHUH
3a71a4

cpaBHEHHE, 0000IICHHE,
aHAJIOTHsI, CePUALIUS,
KJIACCU(UKALIUS;

MOJIBEICHUE TTIO]]
MOHSTUE, YCTAHOBJICHUE
MPUYUHHO-
CIICACTBECHHEBIX CBS3CH,
MMOCTPOEHHUE JIOTUYECKOU
LIETIN PACCYKICHUH,
JI0Ka3aTelIbCTBO,
CaMOCTOSTEIIbHOC
CO3/IaHNE ATOPUTMOB
JIeSITCIIbHOCTH,
BBIIOJIHEHHE JTEUCTBUN
0 AJITOPUTMY;

OCO3HAaHHOC U
IMPOH3BOJIBHOC
MMOCTPOCHUC PCUCBOI'O
BbICKAa3bIBaHMA.

KoMmmyHnkaTuBHbIe:
BBIPAXKEHHUE CBOUX
MBICJIEH U apryMEHTAaLMs
CBOETO MHEHHUS C
JOCTaTOYHOM MOJIHOTOM
1 TOYHOCTEIO,
aJICKBaTHOE
HCIIOJIb30BAHHUE PEYEBBIX
CPEACTB ISl PEICHUS
KOMMYHUKAITMOHHBIX
3a7a4, y4eT pa3HbIX
MHCHUM,
KOOPJAWHUPOBAHUE B
COTPYIHUYECTBE,
JOCTIKCHHE
JIOTOBOPEHHOCTEM.




Yemmuoui 3auem no
meme «/[nuna
OKpYXCHOCHU U
njaowaos Kpy2a»

Koumponvnasn
paooma Ne 3 no

HNwmeTts nipeacraBieHue o
BIIMCaHHBIX U
OIMCaHHbBIX IPABUIbHBIX
MHOT'OYTOJIbHUKAX, 3HaTh
bopmyIbl 75
BBIYHCIICHUS 2JIEMEHTOB
IIpaBUJIbHBIX
MHOT'OYT'OJIbHUKOB,
(dbopMyIIbI IO N
Kpyra, KpyroBoro
CEKTOpa U JIJIMHBI
OKPYKHOCTH, 1yTH.
YMeTb NpUMEHATH
CBOICTBa (puryp npu ux
B3aMHOM
PacIoyioKeHUH U
COOTHOILIEHUH UX

Ilpu evinonnenuu
pabomul yuawuiics
0019icer NOKa3amb
obszamenvHble
pe3yibmamsl 00yYeHUsL:

BLIYUCTIAMY OJIUHDBL
JIUHEUIHBIX J/IeMEeHMO8
Queyp u ux yenwl,
Ucnonwb3ys hopmyol
ONIUHBL OKPYICHOCIU U
ONUHBL Oyeu
OKpYIHCHOCMU, POpMYIbl
niowaoei gueyp;

BLIYUCTAMD NIOUAOU,
KpY208 U CEeKmopos;
ONIUHY OKPYIHCHOCMU,

1324 meme «/[nuna K3y BJIEMEHTOB JJIsl PEIICHUS | dauHy Oyeu
OKpysHtcHOCIU U 3a/1a4 Ha BBIYUCIIEHUE U | OKPYHCHOCTIU,
naowads Kpyzay JTI0Ka3aTeNIbCTBO pewiams sadawu na

00Kazamenbcmeo ¢
ucnonv3oeanuem gopmyn
OJIUHBL OKPYHCHOCTNU U
ONUHbBL Oyeu
OKpYAHCHOCMU, POPMYL
niowaoeu ueyp;
Buinycknux nonyuum
B03MOINCHOCTb.!
BLIYUCTAMD NIOUAOU
Queyp, cocmasnenHvix u3
08yx unu bonee ¢uzyp, 6
MOM YUcie UCNOb3Y5
OMHOWEeHUS
PABHOBETUKOCIU U
PABHOCOCMABIEHHOCMU

I'masa XIII. /IBu:keHue

(@)

45 Ilonstue nBUKEHUS NHM | O0BACHSITD, YTO TAKOE PeryasituBHblie:
O0TOOpaKEHHE TTIOCKOCTH
Cummetpus. OceBas KOHTPOJIb, KOPPEKLUS,
3UM | Ha cesl, 1 B KakoM

46-47 | SHVMETPHA, CITy4ae OHO Ha3bIBACTCS OIICHKa, BoJoRaA
LIEHTpalbHas C3VH | npiskeHnen miockoeT: CaMOPETYJISIIHS
CHMMCTpHA O00BACHATH, YTO TAKOE Io3HaBaTeIBLHBIC:
[TapannenbHbIi MHM | ocCBasi CUMMETPHs,

aHaJIu3, CUHTE3,
48-49 TEPEROC 1 HOBOPOT 3UM HetTpatbHaz cpaBHEHHUE, 0000IICHHE,
CUMMETpHUS,
C3VH | DapaiieibHbli IEPEHOC AHATIOTHA, CCpHALA,

Kiaccudukanus;




Pemrenue 3amau

Y TIOBOPOT;
00OCHOBBIBATH, YTO 3TH
OTOOPaXKCHHMS IIOCKOCTH
Ha ce0s ABIISIOTCSA
JIBHOKCHUSIMU;
O0OBSICHATH, KAKOBA CBS3b
MEXTY JIBIKEHUSIMHU U

KOHTPOJIb U OLIEHKA
nporiecca u pe3ysibTaToB
NEeSITeITbHOCTH,
MOJICIIUPOBAHKE U
MIOCTPOCHHE,
npeoOpa3oBaHUE MOJICITH

KoMMmyHuKaTHBHBIE:
HAJIOXCHUSIMU;
IUTaHUPOBaHKUE y4eOHOTO
C3VH PLTOCTPHPORATE COTpYAHUYECTBA
50-51 OCHOBHBIC BHUJIbI Py o7
- . KOHTPOJIb JIEHCTBUS
VOC3 | ABWKEHUH, B TOM YHCIIE
napTHepa, BhIpaKEeHUE
C IIOMOILIBIO .
CBOMX MBICIIEH U
KOMITBIOTEPHBIX
apryMeHTaIusl CBOETO
MIPOrPaMM. .
MHEHHUS C IOCTAaTOYHOMN
MOJIHOTOM ¥ TOYHOCTHIO.
Crpouts 00pa3sbl IIpu evinonnenuu
OTPE3KOB, MIPSIMBIX, pabomvl yuawuecs
Ilpakmuueckasn
MHOT'OYTOJIbHUKOB C NOKA3b18AI0M C80U
paboma no meme N
MIOMOLUIBIO UEHTPAIbHOMU, | YMEeHUs cmpoumsy
«/leusricenuey o
0CEBOM CUMMETpUH, 2eomempuieckue
rapajuieIbHOTO Gueypol u ux obpasvi npu
52 K3y TepeHoca v MOBOPOTA HA | 3A0AHHOM OBUICEHUU C

3aJlaHHBIN yrod,
JIOKa3hIBaTh
YTBEPKICHHUS C
MOMOIIBIO MOHITHH
JIBIDKEHUS U €T0 CBOMCTB

NOMOWbIO UEPMENCHBLX
UHCMPYMEHMO8, U UMeem
B03MOICHOCMb NOKA3AMNb
me Jice YMeHUs ¢
NOMOWBIO YUPKYIS U
JUHeUKU

I'maBa XIV. HauanbHble cBeieHNs U3 cTepeomeTrpui (8)

MHororpanHuku NHM
31UM
53-56
C3VH
Tena u noBepxHOCTH
BpalICHUs
NHM
31UM
57-60
C3VH

OOBACHATD, UTO TAKOE
MHOTOTpaHHUK, €T0
rpaHu, p€opa, BEpIINHBI,
MaroHany, Kakou
MHOTOTpaHHUK
Ha3bIBAETCS BBITYKJIBIM,
YTO TaKO€ 7-yrojbHas
MpU3Ma, €€ OCHOBAHUS,
OOKOBBIE TPaHU U
O60KOBbIE pEOpa, Kakas
MpU3Ma Ha3bIBaeTcs
NpAMON U Kakas
HaAKJIOHHOM, YTO TaKoe
BBICOTA IIPU3MBI, KaKast
IIpU3Ma Ha3bIBacTCA
napajuieJIenune oM u
KaKOH IapaJljIesIeIIuIIe

PerJIHTI/[BHI)Ie:

KOHTPOJIb, KOPPEKLU,
OIIEHKA, BOJIEBas
CaMOpETyJISLus,

ITo3HaBaTebHBIC:

aHaJM3, CHHTE3,
cpaBHEHHUE, 0000IICHHE,
aHAJIOTHSI, CePHAIINS,
KITacCU(UKALIUS;

UCIIOJIb30BaHUE 3HAKOBO-
CUMBOJIMYCCKUX CPCICTB,
MOZACIINPOBAHUC U
npeoOpa3oBaHue MOJIEIeH
Pa3HBIX THIIOB;

MOJIBEJCHHE IO IOHSTHE,




Ha3bIBAETCS
MPSIMOYTOJIbHBIM;
(dbopMynupoBath 1
000CHOBBIBaTh
YTBEPKJICHHS O CBOMCTBE
JIaroHaieu
napaJiesienunesia u o
KBaJ[paTe IuaroHain
MPSMOYTOJIBHOTO
napaiesenumnena;
O0OBSICHSATH, YTO TAKOE
00BbEM MHOTOTpPAaHHHKA,
BBIBOJUTH (C IIOMOIIBIO
npuHuuna Kapansepu)
dbopmyiry 00bEMa
MPSIMOYTOJIBHOTO
napajuieNenunena;
OOBACHATH, KAKOH
MHOTOTpaHHUK
Ha3bIBAETCS MUPAMUIOH,
YTO TaKO€ OCHOBAHHUE,
BepIIHUHA, OOKOBbIE
rpaHu, O0KOBEIE pEOpa 1
BBICOTA TUPAMU/IBI,
Kakasi mupaMua
Ha3bIBACTCS PABWIBHOM,
YTO Takoe arnopema
MIPABWJIBHOHN TIHPaMUJIBI,
MPUBOIUTH HOPMYITY
o0BbEMa nupaMubl;
00BACHATH, KAKOE TEJIO
Ha3BIBACTCS IJINHIPOM,
YTO TaKOe €ro OCh,
BBICOTA, OCHOBAHHS,
panuyc, 6okoBas
MTOBEPXHOCTb,
oOpazyromiue, pa3BépTka
OOKOBOI TTOBEPXHOCTH,
KakuMu GpopmyaamMu
BBIPAXKAIOTCS 00BEM U
Ionaab 60KOBOM
MMOBEPXHOCTHU IIUJIHH]IPA;
OOBSCHSTH, KAKOE TEJIO0
Ha3bIBAETCS] KOHYCOM,
YTO TaKOE €ro OCh,
BBICOTa, OCHOBaHHE,
OOKOBast TOBEPXHOCT,
oOpasyromue, pa3BépTka
OOKOBOW MOBEPXHOCTH,
KakuM# popMysIaMmu
BBIPAXKAIOTCST 00BEM

YCTaHOBJICHUE TPUUHUHHO-
CIICACTBEHHBIX CBS3EH,
MOCTPOEHHUE JTIOTUYECKOU
LIETIN PACCYKICHUH,
BBIBEJICHHUE CIICIACTBHH,
KOHTPOJIb U OIICHKA
rpouecca U pe3yJibTaToB
JIESTCIIBHOCTH,
JI0Ka3aTelIbCTBO;
OCO3HAHHOE U
MIPOU3BOJIBHOE TOCTPOCHUS
pEYEBOro BHICKA3bIBAHUS

KomMmyHnkaTuBHbIE:
IUIaHUPOBaHHUE y4eOHOTrO
COTpPYJIHUYECTBA;

MMOCTAaHOBKA BOIIPOCOB H
cOop uHpopmauu;

paszpelieHue KOHQIUKTOB,
MPUHSITHE PEILICHUS U €T
peanuzanus;

YIIPABJICHUE ITOBEIECHUEM
napTHepa, TOUHOCTb U
IIOJIHOTA ITPU
apryMeHTaluu 1
BBIPAKEHUH CBOUX MBICIIEH




KOHYCa M TUTOIIAIb
OOKOBOW MOBEPXHOCTH;
OOBSICHATH, KaKas
MMOBEPXHOCTh HA3bIBACTCS
cdepoit 1 Kakoe TeJo
Ha3bIBACTCS IIAPOM, YTO
TaKOe painyc U AUAMETP
cdepsl (mapa), KaKUMH
bopmynamu
BBIPAXKAIOTCS 00BEM
apa v miomas cepsr;
U300paxaTh u
pacro3HaBaTh Ha
PHUCYHKaX MPU3MY,
napaiesenume],
MUPaMUy, WIAHD,
KOHYC, I1ap

00 akcuomax

O3HaKOMJIEHHE C

PeryasituBusbie:

reoMeTpuu CHUCTEMOM aKCHOM,
KOHTPOJIb, KOPPEKIIUS,
10JIO)KEHHBIX B OCHOBY
OLICHKA
U3Y4EHHUsI Kypca
reoMeTpuH, ITo3naBaTeabLHEBIE:
(dbopmupoBaHue
MIOCTPOECHUE PEUEBBIX
3UM | TPCACTaBIeHUA 00 P pu .
BBICKA3bIBaHUI B YCTHOW U
aKCHOMaTUYECKOM ckasplba 9 YETHO
IIMCbMEHHON Me€.
61-62 C3VYH | moctpoeHnu reoMmeTpu. CHMEHHOH (popme
dopmupoBaHue KommyHukaTuBHbIC:
TpEJICTaBICHHS 00 IUIaHUPOBaHHUE y4eOHOTO
OCHOBHBIX dTaltax COTPYIHUYECTBA;
pa3BUTHS TEOMETPHH,
pacCMOTpeHHe IIOCTaHOBKA BOIIPOCOB U
reOMETpHH B c6op uHpopmanun
HCTOPUYECKOM Pa3BUTUHU
HayKu
[ToBTOpEHME. Cucremaruzanus 3Hanui | PeryisiTuBHble:
Pemenue 3amau 0 TeMaM Kypca
KOHTPOJIb, KOPPEKILIUS,
reoMeTpuu 7-9 Kiaccos,
OIIEHKA
COBEpIICHCTBOBAHNE
HaBBIKOB pelICHU 3a1a4. | [losHaBaTeanLHBIEC:
dopMHUpOBaHUE YMEHUS
KOHTPOJIb U OLIEHKA
C3VH | pemars 3amaqn ¢
N§ au JIbTAaTOB
63-64 KpaTKUM OTBETOM, C porecca 1 pesy °
e TEIIbHOCTH
YOC3 | gri6opom oTBera, ¢ a
Pa3sBCPHYTHIM KommyHukaTuBHbIC:

peuienueM. IloBropenue
ITOPUTMOB PELICHUS
3a/1a4 Ha
J0Ka3aTeNbCTBO.

BBIPAKEHHUE CBOUX MBICIIEH
C JOCTATOYHOH ITOJTHOTOH
U TOYHOCTBIO;

HCIIOJIb30BaHNE KPUTCPUCB
JUISL 0OOCHOBAHUS CBOETO




CYXKIEHUSA

Hmozosan 3HaTh OCHOBHOM
KOHmMponbHasn TEOPETHYECKUI
paooma Marepuain 3a Kypc

IJIAHUMETPUU U YMETh
pemiaTh 3aJa4u Mo TeMaM
Kypca OCHOBHOMH IIKOJIBI.

65-66 2 K3V Hcnonb3oBarh
MPUOOPETEHHBIE 3HAHUS

U YMCHUA IAJId PCUICHU
INPaKTUYICCKUX 3a1a4,
CBA3aHHBIX C

Hax0JIEHUEM
F€OMETPUUYECKHUX
BEJINYUH
[ToBTOpEHME.
67-68 Pemenue 3anau. 2

IIpuHATBIE COKpALLICHHUS:

NHM — n3zy4yenue HOBOro marepuaia

3UM — 3akperieHHue U3y4eHHOT0 MaTepurasa

C3VH — coBepuieHCTBOBaHNE 3HaHUN, YMEHUH, HABBIKOB
YOC3 — ypok 0600111eHUSsI U CUCTEMATU3aI[UH 3HAHUI
K3V — koHTponb 3HaHMH U yMEeHU

T —Tect

CII — camonpoBepka

BII — B3aumonposepka

CP — camocTosiTenbHas paboTa

PK — pabora no kaproukam

@O — ppoHTaNBHBINA ONPOC

YO — ycTHBII onpoc

ITP — mpoBepouHas padota

3 —3auer




