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|. IlosicHUTe/ILHAS 3aMIMCKA

1. O01mas xapakTepucTuKa y4e0HOr0 nmpeaMera

[Iporpamma 1o  reoMmeTrpuu  pazpaboraHa Ha  ocHoBe  DenepanbHOrO
roCyapCTBEHHOTO0 00pa30oBaTEIbHOrO CTaHAapTa OCHOBHOTO OOIEro o0pa3oBaHUs C
Y4€TOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAHUMN, MPEABIBIAEMBIX K MATEMaTUYECKOMY
o0pa3oBaHHIO, W TPaJAULUNA POCCUIMCKOTO OOpa3oBaHMs, KOTOPbIE O00ECIEYNBAIOT
OBJIQJICHUE KJIIOYEBBIMH KOMIIETCHIUSMH, COCTABISIONIMMU OCHOBY JUISl HEMPEPBIBHOTO
o0pa3oBaHMs U CaMOPa3BUTHUS, a TAKXKE IIETOCTHOCTh OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U
MIO3HABATEJILHOTO Pa3BUTHSI O0YUYaIOIIHUXCA.

B nporpamme yuTeHsl uaen u nonoxxenus KoHnenuuu pa3BuTusi MaTEMaTHUYE€CKOTO
obpazoBanus B Poccuiickoit denepanuu. B snoxy mudposoii Tpanchopmaiuu Beex chep
YeJIOBEUECKONW  JICSITEIbHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM  COBPEMEHHBIM
4eJI0BeKOM 0e3 0a30BOi MaTeMaTUYECKOM MOATOTOBKU. YK€ B IIIKOJIE TEOMETPHUS CITYKUT
ONOPHBIM MPEIMETOM JI1 MU3YYEHUS CMEXKHBIX IUCIUIUIMH, a MOCJE IIKOJbl peaJbHOU
HEOOXOJMMOCTBIO CTAHOBUTCS HENPEPHIBHOE 00pa3oBaHUE, YTO TPEOYET MOJIHOIEHHON
0a30Boil 00111€00pa30BaTEIBHON MOATOTOBKM, B TOM YHCJIE€ U MaTEMaTHYECKOH. ITO
0oOyCJIOBIIGHO TE€M, 4YTO B HAIlM JHUH pacTeT 4YHCIO Mpodeccuid, CBA3aHHBIX C
HETMOCPEJCTBEHHBIM MPUMEHEHUEM T€OMETPHUM: U B cepe SKOHOMUKU, U B OU3HECE, U B
TEXHOJIOTUYECKHX O0NacTsIX, U Jake B rymMaHuUTapHbIx cepax. Takum oOpazoM, Kpyr
IIKOJBHUKOB, JUISI KOTOPBIX TE€OMETPHUS MOXET CTaThb 3HAYUMbBIM MPEIMETOM,
pacmmpsercs.

[IpakTrueckass MOJE3HOCTh TEOMETPHH OOYCJIOBJIEHA TEM, YTO €€ MpPeIMETOM
ABJISIIOTCS (PyHIaMEHTaJIbHbIE CTPYKTYphI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUSI OT NPOCTEUINHNX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM
OTIBITE, O JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JUISl Pa3BUTHUSL HAYYHBIX W MPUKIATHBIX
ujaen. be3 KOHKpPETHBIX MATEMATUYECKUX 3HAHUW 3aTPYAHECHO IMOHMMAHHWE IPUHLIMIIOB
YCTPOMCTBA M UCIIOJb30BAHUSI COBPEMEHHOM TEXHHMKH, BOCHPHUSITUE U WHTEpIpETALUs
pa3HOOOpa3HOW  COLMANBHOM,  HAKOHOMHUYECKOH,  TOJUTUYECKOW  HMH(OpMAIUU,
Majod(ppeKkTrBHA TMOBCEIHEBHAS NpPAKTHYECKas IAEATEIbHOCTh. KakIoMy 4YelnoBEeKy B
CBOCH >KU3HU MPUXOAMUTCS BBIMIOIHATH PACUYEThl U COCTABJISATH AJTOPUTMBI, HAXOIUTh U
MPUMEHSITh (POPMYJIBI, BIAJETh MPAKTUYECKUMHU MPUEMaMU T€OMETPUUECKUX HU3MEPEHUMN
U TIOCTPOCHUH, 4uuTaTh WH(OpMaIMIO, MPEACTABICHHYIO B BUJI€ TaOJIMI], TUArpaMM U
rpauKoOB, KUTh B YCJIOBUAX HEOMPEECIECHHOCTH U MOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITUM.

OnHOBpeMEHHO ¢ pacuiMpeHueM cdep NPUMEHEHHUS Te€OMETPUH B COBPEMEHHOM
oOiiecTBe Bce 0oJiee BaXXHBIM CTAHOBUTCS MAaTEMAaTUYECKUW CTUJIb  MBIIUICHHUS,
NPOSIBIISIIONIMICA B ONPENEJICHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce u3zydyeHus
T€OMETPUHU B apCeHaJ MPUEMOB M METOJOB MBIIIICHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIFOYAIOTCS MHIYKIUS U JEAYKIMsS, 0000ICHNE W KOHKPETU3aIus, aHAIN3 U CHUHTE3,
knaccudukans W cucreMarusanus, abctparumpoBanne u - aHanorus. OOBEKTHI
MaTeMaTUYECKUX yMO3aKJIIOUEHUW, TpaBUjia UX KOHCTPYMPOBAHHS PaCKpPbIBAIOT
MEXaHU3M JIOTHYECKUX TTOCTPOCHUH, CITOCOOCTBYIOT BBIPAOOTKE YMEHUs (HOPMYITUPOBATH,
000CHOBBIBATh M JJOKA3bIBATh CYXKJICHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIILICHHE.
Benymas poyib TpUHAIICKUT TEeOMETPUM U B (POPMHUPOBAHUU AITOPUTMUUYECKOU
KOMIIOHEHTBI MBIIUICHHUS] 1 BOCOUTAHUHA YMEHUMN JIEWCTBOBATH MO 3aJaHHBIM JITOPUTMaM,



COBEpLIECHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B mpoliecce pemenus 3anay —
OCHOBOHl Y4eOHOH JESITENbHOCTH Ha YpOKaX TIEOMETPUUM — PAa3BUBAIOTCS TaKKe
TBOpPYECKasl U MPUKIIATHAsE CTOPOHBI MBIILIJICHUS.

OOyueHre reoMeTpuM JAaeT BO3MOXHOCTh Pa3BUBATh y OOYyYarOUIMXCA TOYHYIO,
palMOHAIBHYI0O W HWH(GOPMATHBHYIO pedYb, yMEHHE OTOMpaTh HanmboJiee IMOAXOISIINE
S3BIKOBBIC, CHUMBOJIMYECKHE, TpaduyecKkue CpeacTBa ANl BBIPAKECHUS CYXKACHUA WU
HarJIATHOTO UX MPEJCTaBICHUS.

HeoOxoaumbpIlM KOMIIOHEHTOM OOLIEH KYyJbTYpbl B COBPEMEHHOM TOJIKOBaHUU
ABIIAETCS 00IIee 3HAKOMCTBO C METOJJaMH TMO3HAHUS JEHCTBUTEILHOCTH, MPEACTABICHHE O
IpEeIMETe M METOJIaX T€OMETPUHU, UX OTIMYMH OT METONOB JPYTMX €CTECTBEHHBIX M
I'YMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUS F€OMETPUM ISl PELICHUS] HAYYHbBIX
U IPUKIAAHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTudeckoe 00pa3oBaHUE BHOCUT CBOW BKJIAJ
B (hopMUpOBaHHE OOLIEH KYJIbTYphl YEIOBEKA.

N3ydyeHne reoMeTpuu Takke CocOOCTBYET ICTETHUECKOMY BOCIIUTAHUIO YEJIOBEKA,
NOHUMAHUIO KpacoTbl M H3SLIECTBA MATEMAaTHYECKUX PACCYKIEHUM, BOCIPUATHIO
reOMETPUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

2. KoppekunoHHO- pa3BUBaKOIIMH NOTCHIHAJ

KoppekunonHo-pa3BuBaomuid  nmoTeHuuan ydeOHoro mnpeamera «leomerpus»
COCTOUT B 00ECIEUEHUH BO3MOKHOCTEW NJIsi MPEOAOTIEHUS CIEAYIOMMNX CHEelUPUIECKUX
TPYJHOCTEN CIIa0OBUAAIINX 00YHYaOUXCSI:

° (dbparMeHTapHOCTh WJIM UCKAKEHHOCTD MPEJICTABICHUN O peaIbHbIX 00BEKTaX
Y IIPOLIECCAX;
° HEJIOCTATOYHOCTh COLMAIBHOTO OMNbITA M, KaK CJEICTBUE, HEBO3MOXHOCTH

ycnenHoro (GOpMHUPOBAHUS psja TOHATHN, pEHMIeHUs] CIOKETHBIX M IPAKTHKO-
OPUEHTHPOBAHHBIX 33]1aY;

° TPYJAHOCTH BOCTIpUATUS TpadudecKoil MHPOPMAIMK U BBITTOJHEHUS JIFOOBIX
rpaduyueckux padboT, 3aMeIJICHUE TeMIIa BBITIOTHEHUS TOCTPOCHUM;
° 3aMeIJIeHuEe TEMIIA U CHIDKEHHE CKOPOCTH BBITIOJHEHUS MMCbMEHHBIX padOT

[Ipeononenne yka3zaHHBIX TPYAHOCTEH HEOOXOJUMO OCYIIECTBIISITH HAa KaXIOM

YpOKE YYHUTEIeM B TIPOIECCE CIECNHATLHO OpPraHW30BaHHOW KOPPEKIIMOHHOU

paboThI

3. Heau m 3agaum (00meoOpasoBaTe/ibHbIC, KOPPEKIMOHHbIC) Y4eOHOIO
npeaMera

Crnenyst mpencTaBieHHON pabodeil mporpaMmMe, HauWHas C CEIbMOTO Kiacca Ha
ypOKax TEOMETPUU OOYYaIOIMIUHCS YYHUTCS TPOBOIUTH JOKA3aTEIbHBIC pPACCYKICHHS,
CTPOUTH JIOTUYECKHUE YMO3AKIIIOUCHHMSI, TIOKAa3bIBaTh MCTHHHBIC YTBEP)KICHUS W CTPOWTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXKICHUS «OT TPOTHUBHOTOY», OTIWYATh
CBOMCTBa OT MPU3HAKOB, (opMynupoBaTh oOpaTHbIC yTBepkaeHus. OOydarommiics,
OBJIAJICBIINI UCKYCCTBOM PACCyK/JaTh, OYJET MPUMEHSTh €T0 U B OKPYKAIOIICH KU3HU.

[lenpro M3yueHUs TEOMETPUU SIBIISETCS WCIOJIb30BAHUE €€ KaK MHCTPYMEHTa IMpHU
pEIICHNH KaK MaTeMaTHYEeCKUX, TaK U MPAKTUYECKUX 3aJ1adu, BCTPEUAIONIUXCS B peaIbHON
*u3HA. OKOHUMBIIMKA Kypc TEOMETpUM OOYYaroNIuiCs JOJKEH OBITh B COCTOSHUU
OTIPEZICTTUTh TEOMETPHYECKYIO (UTYPY, OITUCATh CIIOBAMHM JIAHHBIN YEePTEX WM PUCYHOK,
HAaWTH  IUTOIIAJb  3E€MEJIBHOTO  Yy4YacTKa, paccuyuTaTh  HEOOXOIUMYIO  JUTHHY



OINTOBOJIOKOHHOTO Ka0ess uiu TpeOyeMmble pa3Mepbl rapaxa i aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOPasi, BBIUNCIUTENbHAS JIMHUS B U3YyYEHUHM T'€OMETPHUH B IIKOJIE.

Yuurento pekoMeHAyeTCsl MOAOMpaTh 3aJaud IMPaKTUYECKOrO XapakTepa s
paccMaTpuBaeMbIX TEM, YYUTb JAECTEM CTPOUTh MAaTEMaTUYECKHE MOJEIM PeajbHBIX
YKA3HEHHBIX CUTyaluH, IPOBOAUTH BEIYMCIIEHUS U OLICHUBATH AIEKBATHOCTH IIOJYYEHHOIO
pesynprara. KpaliHe Ba)KHO NOAYEPKUBATH CBSI3M I€OMETPUM C APYTMMH IIPEIMETaMH,
MOTHBHPOBATh HCIOJIb30BAaTh OIpPEACICHUs] TeOMETPHUUYECKHX QUryp ¥ MOHSITHIA,
JIEMOHCTPUPOBATh MPUMEHEHHUE TMOJYYCHHBIX YMEHHH B (pU3MKE M TEXHUKE. DTH CBS3U
Haubosee sSpko BUAHBI B Temax «BekTopwr», «TpuroHomerpuueckre COOTHOILICHHS,
«Meton xoopauHaT» U «Teopema [Tudaropar.

['eomeTpusi Kak OJUH M3 OCHOBHBIX PA3JEJIOB IIKOJIBHONW MATEMAaTUKH, UMEIOIIHN
CBOEH 11e/bl0 00ECneuYnTh H3yYEHUE CBOMCTB U pa3MepoB (UIYp, UX OTHOILIEHUH U
B3aMMHOE PACIIOJIOKEHUE, OIIMPAETCs Ha JJOTHYECKYI0, T0KA3aTEIbHYIO JIMHUIO. LIeHHOCTh
U3YyYEHUs T€OMETPUU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUs 3aKIIOYACTCS B TOM,
4TO OOYyYaroUIMiicsl y4MTCS IPOBOAMTH JOKAa3aTENbHBIE PACCYXKICHHS, CTPOUTh
JIOTUYECKAE YMO3AKIIIOUECHHMsI, JIOKAa3blBaTh MCTUHHBIE YTBEPXKACHUS M  CTPOUTH
KOHTPIPHUMEPBI K JIOKHBIM, IPOBOJUTH PACCYXKIEHUS «OT IPOTHUBHOTO», OTJIMYATH
CBOMCTBa OT NMPU3HAKOB, (OPMYIUPOBATH OOPATHHIE YTBEPKICHUS.

BTopoii wmenpr0 W3ydeHHsT TEOMETPUM SBJSETCA MCHOJIB30BAHME €€ Kak
WHCTPYMEHTA IIpM pELUICHUM KaK MaTEeMaTUYeCKUX, TaK M IPAKTUYECKUX 3aaad,
BCTpPEYAIOUIMXCS B peanbHOM kU3HU. OOyyaromuiics AOKEH HAy4YUThCS OIPEIEIHUTh
T€OMETPUYECKYI0 (PUTYpYy, OINHKCAaTh CJIOBAMU JIaHHBIA YEpTEX WM PUCYHOK, HAWUTH
IJIOIIAAb 3E€MEJIbHOTO YYacTKa, PacCUUTaTb HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOIO
Ka0enst uin TpeOyemMble pa3Mephl Tapaxka Jyisi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIINTENIbHAS JINHUS B W3y4eHUU reomerpuu. llpu pemenHun 3agad nmpakTHYECKOTO
xapakrepa OOydYalolIUMHCS YYUTCA CTPOUTh MaTeMaTHYEeCKHE MOJEIHU peabHbIX
YKU3HEHHBIX CUTYallMi, TPOBOJNUTH BBIYMCIIEHUS U OLICHUBATh aJ€KBATHOCTD MTOJy4YEHHOTO
pe3yabrara.

KpaiitHe BaxxHO NOJUEPKUBATH CBSI3U TEOMETPUU C JPYTUMH  y4eOHBIMHU
peIMETaMH, MOTHUBHUPOBATh MCHOJb30BaTh OINPEACICHUS TE€OMETPUYECKHX (GUTYp H
MOHATUH, IEMOHCTPUPOBATH MPUMEHEHHE MMOJTYYEHHBIX YMEHUN B (PU3HUKE U TEXHUKE. ITU
CBA3M HauOoyiee ApKO BUAHBI B Temax «Bekrope», «TpuroHomerpuyeckue
COOTHOLIEHUs», «MeTon koopauHat» U «Teopema ITudaropay.

VYyeoOnniii kypc «l'eoMmeTpus» BKIIOYAET CIEAYIOIIUE OCHOBHBIE pa3Jeibl
conepxanusi: «l'eomeTpruueckue QUIrypsl U UX CBOMCTBa», «M3MepeHre reoMeTpruuecKux
BEIINUMH», «JleKapTOBBI KOOpAMHATBI Ha IUIOCKOCTW», «Bektope», «/[BrmkeHus
iockocty, «I[IpeodpazoBanus mog00us».

Koppexkuunonnbie 3aga4u:

o Pa3zBuTHe 1 KOpPEKLUS JIOTUYECKOTO MBIIIICHUSI, OCHOBHBIX MBICIUTEIbHBIX
oreparui.

° Pa3Butue nuanorunyeckor 1 MOHOJIOTUYECKON PEUH.

° @opMUPOBAHME UM COBEPUICHCTBOBAHME YMEHHUS HAXOJIWTh NPUYUHHO-

CJIEICTBEHHBIE CBSI3U, BBIICNIATH I1aBHOE, 000011aTh, /1€JaTh BHIBOIBI.
° CoOBepIICHCTBOBAHUE YMEHUSI OPUEHTUPOBATHCS B MUKPOIIPOCTPAHCTBE.



dopmupoBaHUE PALIMOHATIBHOTO MOAX0/1A K PEILIEHUIO YUEOHBIX, OBITOBBIX U
po(hecCHOHANBHBIX 3a/a4, pa3BUTHE aHATUTUKO-IIPOTHOCTUYECKUX YMEHHUM U HABBIKOB

4. Mecro npeamera B y4e0HOM IVIaHe

CornacHo yueOHOMY I1aHy yueOHbIN Kypc «l'eomeTpus» uzydyaercs ¢ 7 no 9 kiacc

VYyeoOnslii kypc «l'eoMmeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eibl
conepkanusi: «I'eomerpuueckue GUTYphl U UX CBOWCTBa», «3MepeHne reoMeTpruuecKux
BEJINYMH», & TaKXKe «/[eKapTOBBl KOOpPAMHATHI Ha IUIOCKOCTH», «BekTtopb», «/IBrmkeHus
wiockocTi» U «IIpeobpazoBanus mogoous.

B cooTBeTcTBHE ¢ y4eOHBIM IJTAHOM Ha U3y4eHHE yueOHOro Kypca «I'eomerpus» 9 kmacc
OTBOAMUT 2 yaca B HeJNeNo, Bcero 68 yvaca. Pacmpenenenne nporpaMMHOIo Matepualia
yuebHoro kypca «['eomerpuss» B AOOITI OOO cootBerctByeT @OOIT OOO.

Il. Conepxxanue o0yyenunst

Coaep:xanue y4e0OHOI0 nmpeaMera reoMmeTpus

B crpykrype mnporpammsl ydeOHOro kypca «l'eomeTpus» OCHOBHOM ILIKOJBI
OCHOBHOE MECTO 3aHUMAIOT COJNEPKATEIBHO METOANYECKUE JIMHUU:

BekTop, nnuHa (MOAYJb) BEKTOpAa, COHAINPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMHU HaJl
BEKTOpamu. PasiiokeHne BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BekTOopam. KoopanHartsl
BEKTOPA.

JlekapTOBBI KOOpPAMHATBl HA IUIOCKOCTH. YPaBHEHHs MPSMOU M OKPYKHOCTH B
KOOpPAMHATAX, IIEPECEUCHHE OKPYKHOCTEH MW TNpsAMbIX. MeToj KOOpAWHAT U €ro
IPUMEHEHUE.

Cunyc, xocunyc, Tanrenc yriuos or 0 mo 180°.OcHOBHOE TPHIOHOMETPUYECKOE
TOXKAECTBO. POPMYJIbI IPUBEACHUS.

Pemenne tpeyronpHuUkoB. TeopemMa KOCHMHYCOB M TEOpeMa CHHYCOB. PemieHue
IPaKTUYECKUX 3314 C UCII0Ib30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

CkansipHOoe nIpon3BeAEHUE BEKTOPOB, IPUMEHEHHUE JUISl HAXOKICHUSI ITIUH U YIJIOB.

IIpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKpYKHOCTHU. ['pagycHas u paguanHas mepa
yTja, BBIYUCIEHUE JJIMH OyT OKpyKHOCTel. [lmomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHHsS IUIOCKOCTH U BHYTPEHHHE CHUMMETpUM (QUryp (3JIeMEHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.

2.Cnenuduyeckue yHuBepcajibHble yueOHbIe 1eiicTBUSA
B nporiecce o0yueHus nerei, MMEIOIUX HApYIIEHUE 3peHUs , POPMUPYIOTCS HE TOJIBKO
cTaHJapTHhIE, HO U crierupuueckue Y'Y /. B pesynbrare oOydaromencs: CMOXeT:

° NPUMEHATH TPUEMBI OTOOpa MW CHUCTEMaTH3allMM  Marepuajga Ha
OTIpe/ICNICHHYIO TEMY;

° BECTH CaMOCTOSITCIIBHBIN TTOMCK WH(OPMAITUH;

° peoOpa3oBbIBaTh, COXPAHATh U TepeaaBaTh WH(OpPMAIUIO, TMOTYYEHHYIO B
pe3yNbTaTe YTCHUS,

° NPUHUMATh YYacTHE B PEUYEBOM OOIIEHWUU, COOIIOJasi HOPMBI PEYEBOTO
ITUKETA;

° OCYIIECTBIISATh PEYEBON CAMOKOHTPOJIb B TIPOIIecce YIEOHOU NeITeTbHOCTH U
B MTOBCETHEBHON KOMMYHHUKAIIHH;

° OLICHWBAaTh CBOIO pe€Yb C TOYKH 3pPEHHUS €€ COJEp)KaHus, S3BIKOBOTO

ohopmIICHUS;



° HAXOJIUTh IPAaMMaTHYECKUE U PEUYEBbIE OLIMOKHU, HEAOUYEThI, UCIIPABIISATh UX;

° IUIAaHUPOBATh, KOHTPOJUPOBATH W OLICHUBATh Yy4eOHbIE JIEUCTBUS B
COOTBETCTBHUM C IOCTABJICHHOM 3a/1a4€i U YCIOBUSMH €€ PEATU3ALINH.

I11.Ilnanupyemblie pe3yjbTaThbl 0CBOEHHUSI IPOTPAMMbI

1. JIndHOCTHBIE PE3YNABTATHI + CHEIMATBHO JIMYHOCTHBIE PE3YIIbTATHI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHUS MPOTpaMMbl yueOHOTO Kypca «l'eomeTpusin
XapaKTEepU3yIOTCS:

1) naTpuoTHYeCcKOe BOCTIMTAHME:

MPOSIBJIEHUEM HHTEPECAa K MPOLIJIOMY M HACTOAIIEMY POCCUHMCKOM MaTE€MAaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHMKECHUSIM POCCHUUCKHX MAaTEMATUKOB U POCCUHCKOMN
MaTeMaTUYECKOW MIKOJbI, K HMCIOJIb30BAHUIO ATUX JOCTWIKEHHM B JIPYTHMX HayKax W
IPUKJIAJAHBIX cepax;

2) rpakIaHCKOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME !

TOTOBHOCTBIO K BBIMIOJHEHHUIO 0053aHHOCTEHN Tpa)KJaHWHA M peaau3alliid ero IMpas,
MPEICTaBICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYD,
SBJIICHUM, TPOLEAYp TPaXJAHCKOTO oOOIIecTBa (HAmpuUMep, BBIOOPHI,  OIPOCHI),
TOTOBHOCTBIO K OOCYXJCHUIO JTHYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHCHUEM JOCTHXKCHUN HAyKH, OCO3HAHHEM BAXKHOCTH MOPAITbHO-3THYECKHUX
MIPUHIIUIIOB B AEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTME€ B PEUICHUM [MPAKTAYECKHUX  3aj]ad
MAaTEMATHYECKOW HAITPABJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTUYECKOTO

o0pa3oBaHMsI Ha MPOTSKEHUM BCEH JKM3HU ISl yCHEUIHOW NpodeccHOHambHON
NEATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX yMEHHUH, OCO3HaHHBIM BBIOOPOM W
MOCTPOCHUEM WHIMBUIYATbHON TpaeKTOpuru OOpa3oBaHMsI M >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M JICTETHYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pEIICHHWH, pacCy>KICHUN, YMEHUIO BHUJCTH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMNS:

OPUEHTAILIMEN B JACATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOLI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHYECKOW HAYKH Kak c(epbl 4eIOBEUECKOU JEATEIbHOCTH, ITANOB €€ pa3BUTHS U
3HAYMMOCTH JJIi PAa3BUTUSA [MBWIM3AIlMUA, OBJAJACHUEM S3BIKOM MATEMAaTUKUA W
MAaTEMATHYECKOW KYJIbTYpOU Kak CPEJICTBOM MO3HAHUSA MUPA, OBJIAJCHUEM ITPOCTEUILIMMU
HaBBIKAMU HCCIIEA0BATEIIbCKON IESITEIbHOCTH;

6) pusnyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbl 3J0POBbS U
IMOIMOHAJILHOTO 0JIaronoJIyuns:

FOTOBHOCTBIO IPUMEHSATh MAaTEMAaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 3JI0POBbBS,
BEJICHUS 37I0pOBOTO 00pasza KU3HU (370POBOE MHUTAHHUE, COAIAHCUPOBAHHBIN PEKUM
3aHATUN U OTABIXA, peryisipHas (Gu3uYecKass akTUBHOCTb), CHOPMHUPOBAHHOCTHIO HaBBIKA
pednekcun, MPU3HAHUEM CBOETO MpaBa Ha OIMOKY M TaKOTO K€ MpaBa Jpyroro 4ejoBeKa;



7) 3K0JIOTHYECKOe BOCITUTAHHE:

OpUEHTAlMell Ha MPUMEHEHWE MATEMAaTHUYECKUX 3HAHWWM JUIsl pElIeHUs 3a1ad B
00JIaCTU COXPAHHOCTH OKpY>KarolIel Cpelibl, IMIAHUPOBAHUS MOCTYIKOB M OLIEHKH X
BO3MOYKHBIX MOCJIEICTBUM JIJISi OKPYKAIOIIEH Cpeibl, 0OCO3HAHUEM TII00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) amanTanus K U3MEHSIOIIMMCS YCIOBHSM COIHAILHOM M MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUSAX HEOINPEAEIEHHOCTH, MOBBIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYI0 AEATEIbHOCTb, B TOM YHCIIE yMEHHUE
YUUTBCS y JIPYTUX JIOJIEH, NPUOOpEeTaTb B COBMECTHOM JEATENbHOCTH HOBBIE 3HAHMS,
HAaBBIKU U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEO0OXOIUMOCTHIO B ((OPMUPOBAHUM HOBBIX 3HAHUMW, B TOM YHCIE (POPMYIUPOBATH
UJIeH, TIOHSTHUS, TUIIOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM YHCJIE paHee HEU3BECTHBIX,
0CO3HaBaTh JCHUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW, TJIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOMIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIEC PEIICHUS
U AecTBuUs, GOPMYIUPOBATH U OIIEHUBATH PUCKU U MTOCIEICTBUS, POPMUPOBATH OIBIT

CrnenuajbHble JUYHOCTHBIE Pe3yJbTAThI:

° CIIOCOOHOCTh K OCMBICIIEHHIO M Aud@depeHunanud KapTUHBI MHpa, €€
BPEMEHHO-IIPOCTPAHCTBEHHOM OpraHu3alny;

° CIIOCOOHOCTh K OCMBICIIEHUIO COLIMAIBHOTO OKPY>KEHHSI, CBOETO MECTa B HEM,
IPUHATHIO COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEW U COLUAIBHBIX POJIEH;

° YMEHHE OLICHUBATH C MO3UIMI COIUATIBHBIX HOPM COOCTBEHHBIE MTOCTYIKHA U
IOCTYIIKU JPYTUX JIFOJEH;

° OMOLIMOHAJIBHO-IIECHHOCTHOE  OTHOILIEHHWE K  OKpYXKalollen  cpexe,
HEO0OXOMMOCTHU €€ COXpPaHEHUS U PAIIMOHATILHOTO UCTIOIb30BAHMUS;

° yMeHue (pOpMUPOBATH ICTETUYECKUE YYBCTBA, BIICUATIICHUS OT BOCTIPUSTHS
MPEAMETOB U SBJICHUIN OKPYKAIOLIET0 MUPA;

° TOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY HanbHEHIel mpodeccuoHaIbHON
TPAEKTOPHUH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U BOZMOXKHOCTSIMHU.

2. MeranpeamerHble pe3yabTaThl + cHenuajdbHble MeTenpeaMeTHbIE
pe3yJabTaThl

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

. BBISBJISITh M XapaKTepU30BaTh CYIICCTBCHHBIC TMPU3HAKM MAaTEMaTHUYECKHUX
00BEKTOB, TOHSATHUN, OTHOIICHUN MEXAYy MOHATHAIMHU, (OPMYJIUPOBATH OIpEIACICHUs
MOHATUHM, YCTAHABIWBATH CYIIECTBEHHBIM MPU3HAK KiIaCCU(PUKAIIMN, OCHOBAHUS IS
00001IIeHNS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOJUMOTO aHAN3A;

. BOCIIpUHUMATh,  (QopMynupoBaTh W  NpeoOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIC;
. BBISIBJISAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS

B (akTtax, IaHHBIX, HAOIMIOACHHUAX W YTBEPXKICHUSX, IMpeajgaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEYNN;

. JleJIaTh BBIBOABI C WCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIAYKTUBHBIX U
UHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;



. pazOupaTh AOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIECHUU (IpsIMbIE U OT
MPOTUBHOIO), IPOBOJUTH CAMOCTOSATEILHO HECIOKHbBIE 1I0KA3aTEIbCTBA MATEMATUYECKUX
(dakToB, BBICTpaWBaThb aApPryMEHTALMIO, MPUBOAUTH NPUMEPBl U KOHTPHPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

. BBIOMpPATh CHOCOO pelIeHus Yy4eOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BAapHAHTOB pEIICHUs, BBIOMPATh HauOoJiee MOAXOAAIIUN € Y4ETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckme 1eiCTBUS:

. UCIIONIb30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKUNA HMHCTPYMEHT TO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (PUKCUPYIONIUE MPOTHBOpPEUUE, MPOOIEMY, CaMOCTOSTEIHHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIIMI0, MHCHHE;

. OPOBOAUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY  HECJIOXKHBIN
HKCIEPUMEHT,  HEOOJbIIOE  HUCCIEIOBaHHME IO  YCTaHOBJIEHUIO  OCOOEHHOCTEH
MaTEeMaTHYECKOTI0 00BbEKTA, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;

. CaMOCTOSITENILHO (POPMYIMPOBaTH OOOOIIEHUS] U BBIBOJABI MO pPE3yJbTaTam
IPOBEAEHHOIO HAOIONECHUS, HCCIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTh IOJYyYEHHBIX
pe3yJbTaTOB, BRIBOJAOB M O00OIICHUI;

. IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpOIECCca, a TaKKe BBIIBUTATh
MPENOIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

. BBISIBIIATh HEJOCTATOYHOCTh W HM30BITOYHOCTh HMH(OPMAIIMU, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHUS 3a1a4H;

. BBIOWpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATb U HHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUJOB U (JOPM MIPEICTABICHHUS;

. BBIOMpaTh (QopMy TpencTaBieHHWs UHPOPMAUU U WUIIOCTPUPOBATH
peraemMsbie 3a/1a4u CXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHAIIMSIMU;

. OIICHMBATh HAAEKHOCTh HHPOPMAIMKU TIO KPUTEPUAM, TPEAJIOKEHHBIM

YUUTEIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC YYeOHbIE JeHCTBUSA:

. BOCTIIPUHUMATh U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeISIMA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
MUCHPMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEUICHHsS 3aJadyd, KOMMEHTHPOBATh
TIOJTyYEHHBIN Pe3ybTarT;

. B Xo7e 00CYXIeHHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelnraeMoil 3ajadd, BBICKA3bIBaTh HMJEH, HAICJICHHBIC HAa TOWCK pPEIIeHUS,
COMOCTABJISATh CBOM CYXICHUS C CYXACHHAMHM JPYIMX YYacTHUKOB JHaJiora,
0oOHapyXMBaTh Pa3jIM4Me W CXOJICTBO TO3UIMH, B KOPPEKTHOH (opme (HOpMyIupOoBaTh
pa3HorjIacus, CBOM BO3PaXKECHHUS,;

. IPEJCTaBIATh PE3yIbTaThl PEIICHUS 3a7aud, SKCIIEPUMEHTa, HCCIIEI0BaHus,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (popMaT BHICTYIUICHUS C YUETOM 3aJ]1a4 MpPE3eHTaAluU
U 0COOCHHOCTEN ayIUTOPUH;

. MOHMMATh W HCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON
paboThI TTPH PENICHNN YYEOHBIX MaTEeMaTHIECKUX 3a/1a4;



. NPUHUMATh 11€JIb COBMECTHOM JESTEeNIbHOCTH, IUIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, paclpeaesaTh BUIbI padoT, TOTOBapUBATHCS, OOCYKIATh MPOLECC U
pe3ynbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

. y4aCTBOBATh B IPYNIOBHIX (hopMax padboThl (00CYkaeHHUS, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHUE), BBHITIOIHATH CBOIO YacTh pabOThl U KOOPAHMHUPOBATH CBOU
JEHCTBHUS C IPYTMMH 4YjeHaMH KOMAaHJbI, OLIEHWBATh KAa4eCTBO CBOETO BKJIaJga B OOIIMIA
OPOAYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHS.

Pery/siTuBHbIe YHUBEpPCaJbHbIE y4eOHbIe /1eiicTBUSA

Camoopranusanus:

. CaMOCTOSITENIFHO COCTAaBJATh IUJIaH, AJITOPUTM pELIeHUs 3anayu (WIh ero
4acTh), BBIOMPATHh CIMOCOO pEIICHUS C YUYETOM HMMEIOUIUXCS PECypCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThl PEIICHUH C y4ETOM
HOBOMW MH(pOpMaIuy.

CaMOKOHTPOJIb, SMOIIUOHAJILHbIN HHTEJIEKT:

BJAJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJI IIpoliecca U pe3yJibTaTa
pelieHus: MaTeMaTUYeCKOH 3a1auu;

. PEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTH IPHU PEIICHUH 3aJauH,
BHOCHTH KOPPEKTHBBI B JEATETHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HalJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE pe3yNbTaTa MACSITEIbHOCTH TOCTABICHHOW WENH U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKCHHS] WM HEAOCTH)KCHUS IIE€TH, HAaXOJIUTh
OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY

CrnenunanbHble MeTanpeMeTHbIE Pe3yJbTAThI:

° OPUMEHSATh TpPUEMBI OTOOpa MW CHUCTEeMaTH3allud  Marepuajga Ha
OIpE/ICNIEHHYIO TEMY;

° BECTU CaMOCTOSITEJIbHBIN TTOUCK MH(OpMAIuy;

° npeoOpa3oBbIBaTh, COXPAHATh U IepeaaBaTh WH(POpPMAIUIO, TMOTYYEHHYIO B
pe3yibTaTe YTCHUS

° MPUHUMATh YYacTHE B PEUYEBOM OOIIEHUHU, COOIIOJasi HOPMBI PEYEBOTO
ATUKETA,

° aJIeKBaTHO MCIOJIB30BATh JKECThI, MUMUKY B TIPOIIECCE PEUYEBOTO OOIICHHS,

o OCYILECTBJISITh PEUEBOM CAMOKOHTPOJIb B MIPOIECCe YUEOHOM NEeITeIbHOCTH U
B ITOBCETHEBHON KOMMYHUKAIIHH,

° OLICHWBAaTh CBOIO peYb C TOYKM 3pPEHUS €€ COJEp)KaHUs, S3BIKOBOTO
opopMIIEeHUS;

° HaXOJIUTh TPAMMATHYECKUE M PEUCBhIC ONTUOKHU, HEAOUYEThI, UCIIPABIISATh UX;

° IJIAaHUPOBATh, KOHTPOJUPOBATH W OILICHUBATh Yy4eOHbIE JICUCTBHUS B

COOTBETCTBHUH C IIOCTABJICHHOM 3a1a4€W U YCIOBUSAMH €€ PEATU3ULINH.
3.IlpeameTHbIe pe3yabTaThl + cleNMAJIbHbIE MPeIMeTHbIE Pe3yJbTaThl

K xoniy obyuenus B 9 kiacce oOydaromuiicsi MOJy4YUT CIACAYIOUINE TPEeIMETHbIC

pPE3yIbTaThI:
3HaTh TPUTOHOMETpPUYECKHE (HYHKIUU OCTPHIX YIJIOB, HAXOIUTh C UX MOMOIIBIO

pa3IMyHbIE 3JEMEHTHI MPSAMOYTOJBHOIO TPEYroJIbHUKA («PEIIeHHE MPSIMOYTOJIbHBIX
TPEYroJibHUKOBY»). Haxoauts (C MNOMONIIBIO KaNbKyJIATOpa) MJIWHBI M YIJIbl IS
HETaOJMYHBIX 3HAYEHU.



[Tonb30Batbea  (opMysiaMu NOPUBEAECHHS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM  JUII  HAXOXKIACHUSA  COOTHOUIEHUH  MEXAY  TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnons30BaTh TEOPEMBl CHUHYCOB M KOCHUHYCOB JUISl HAXOXKICHMS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYrOJbHUKOBY»), IPUMEHATh MX IPH PEIICHHUH
F€OMETPUYECKUX 3a/aY.

Brnagers moHATMSAMH NpeoOpa3oBaHMs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. [lonbp3oBaThest cBOMCTBaMHU MOA00MS MPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATH JUIMHBI U HAXOJIUTh yIJbl Y MOA00HBIX (uryp. [IpuMenarts cBoiicTBa mogoous
B MIPAKTUYECKHUX 33/7a4aX. Y METh MPUBOIUTH MPUMEPHI MOJOOHBIX (GUTYP B OKPY’KAIOILIEM
MUpE.

[lonb30oBaTbcsd TEOpEMaMH O IIPOU3BEINCHUU OTPE3KOB XOpA, O IIPOU3BEIACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTEIbHOM.

[lonb30BaTbcsd BEKTOpAMU, OHUMATh UX F€OMETPUUYECKUI U (PU3UYECKUN CMBICI,
OPUMEHATh UX B PELICHUH T€OMETpUYECKUX U (u3nyeckux 3aaad. [I[puMeHsTh ckansipHoe
IIPOU3BEJCHUE BEKTOPOB JIJISl HAXOKIACHUS JJIUH U YTJIOB.

ITonb30BaTbCcd METOAOM KOOpPAMHAT HAa IUIOCKOCTH, IPUMEHATH €ro B PELICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7a4.

Bragers moHATHSAMH PaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH, JTMHBI
JIYyTU OKPY>KHOCTU U PaJUaHHOM MEpBI yIila, YMETh BBIYMCIATH IUIOMIA/b KPyra M €ro
yacteil. [[puMeHsTh NOJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonuts ocu (Wiu LEHTPBI) CHMMETPUU (PUTYDP, TPUMEHAThH JIBUKEHUS TUIOCKOCTH
B IIPOCTEUIINX CITyYasX.

IIpuMeHATh NOJyYEeHHbIE 3HAHUS Ha MIPAKTUKE — CTPOUMTh MAaTEMATHYECKUE MOJEIIN
JUISL 3aad  pEeaJbHOM JKU3HM M IPOBOJUTH COOTBETCTBYIOLIME BBIYMCIICHHS C
MPUMEHEHUEM TI0JI00MST U TPUTOHOMETPpUUYECKUX (QYHKIMMA (TOJIb3YSCh, TJe HE0OXO0IMMO,
KQJIBKYJISITOPOM)

CrnenuajibHble IpeAMEeTHbIC Pe3YJIbTaThI
VYuutbiBass UMEIOLIMECS OCOOCHHOCTH BOCHPHUATHS M IMepepabOTKH  MOJIydaeMou
uH(popMauu cIabOBUIAIIMMUA OOYyYalOIUMHUCS, a Takxke crneuuduky ux oOydeHws,
yueOHbIl mnpeamer «MaTemaTuka» coAep)Kar JAOINOJHUTENbHbIE TpeOOBaHUS K
npeaMeTHbIM pesynbTataMm ocBoeHuss AOOITI OO0, no3ToMy niaHUpyeMBbI€ PEIMETHBIE
pe3ynbTaThl JAHHOTO Y4YeOHOro MnpeameTa JOMOJHEHbI CIEeHUATbHBIMU MPEeIMETHBIMU
pe3yJibTaTamMu, OTPaXarIUMU CHOPMUPOBAHHOCTh CIENM(PUUECKUX YUCOHBIX HABBIKOB,
HEOOXOIUMBIX JUIsl OCBOCHUS COACPKAHUS KaX0ro yueOHOTO MpeaMeTa, U CreluaibHbIX
KOMIIETeHIIM  (pabota  co  cHeuuaidbHO  QJanNTHUPOBAHHONM  HAIJISAHOCTHIO,
UH(GOPMaIMOHHbIE, KOMMYHUKATUBHBIE U TU(PIOTEXHUYECKNE KOMIETEHIIUU U T.1I.)



IV.TemaTnueckoe njiaHupoBaHue

Tema, pasgen OcHoBHOE coJiepKaHue OcHOBHBIE ~ BH[BI
(KOJIM4ECTBO YaCOB) JESATENBHOCTH yYaIUXCsl
1. TpuronomeTtpusi. Teopembl KOCHHYCOB U CUHYCOB. dopmynupoBarh H
Pemenne tpeyronbHUKoOB 164 TpuronomeTpusi(2q) WJUTIOCTPUPOBATH
Teopema 0 [UIoIIaIM | ONPEACICHUA CHUHYCa,
TpeyroiabHuKa(34) KOCHMHYyCa, TaHreHca H

Teopema kocruHycoB(34)
Teopema cunycoB(34)

Pemienne TpeyroibHUKOB
(59)

KoTaHreHca yrioB ot 0 10

180°; BBIBOJIUTH
OCHOBHOE€
TPUTOHOMETPUUYECKOE
TOXIECTBO U (HOPMYJIBI
MIPUBEACHUS;
dhopmMyIUpoOBaTh u
JIOKa3bIBaTh TEOPEMBI

CHHYCOB ¥ KOCHHYCOB,
NPUMCHAThL  UX  TpH
penieHnu Tpe-
YTOJIbHUKOB;, OOBSICHSTH,
KaK UCTIOJIb3YIOTCS
TPUTOHOMETPHUUYECKUE
bopmybl B
U3MEPUTEITLHBIX paboTax
Ha MECTHOCTH;
dbopMynupoBaTh
onpeaeneHus yTiia




MCKOY BCKTOpaMHu )41

CKaJISIPHOTO
POU3BEACHHUS BEKTOPOB;
BBIBOJIUTH bopmymy
CKaJISIpHOTO
NPOU3BEACHUS yepes
KOOPJIMHATEI ~ BEKTOPOB;
bopMynupoBaTh 1
00OCHOBBIBATH
YTBEPKIACHUE O CBOMCTBAX
CKaJIIPHOTO
POU3BEICHHUS,

HCIIOJIB30BATh CKaJLAPHOC
IIPpOU3BCACHHUC BCKTOPOB
IIpHU PCHICHUU 3aJa4

2.I1peobpaszoBanue moao0us.

MeTtpudeckue COOTHOLIEHUS B OKPYKHOCTH 109

e T'omorerus (54)

e MeTpuyuecKkue COOTHOUICHUS B
okpykHOCTH (54)

®opMynupoBaTh U
WJUTFOCTPUPOBATH
CBOWCTBA CEKYIIUX,
KacaTeJlbHbIX, XOpJ

3 BexTopsr 124

BekTopsl
e [lonstue BekTopa(lu)

e PapeHcTBO BekTOpOB(11)

e Cymma JIBYX BEKTOPOB.
3aKkoHbI CokeHus1(449)

dopMyIupoOBaTH
OIpeaeICHUS U
WJUTIOCTPUPOBATH
MOHATUS BEKTOpa, €ro
JIJIAHBI, KOJUIMHEAPHBIX U
PaBHBIX BEKTOPOB;




e Beprunranue BekTopoB(249)

e [lponsBeneHne BekTOpa Ha

quciio(249)

o Cpennss JINHUA

Tpameuuu(24)

MOTUBUPOBAaTh BBEIACHUE
MOHITUM U  JICUCTBUH,
CBSI3aHHBIX C BEKTOPaMH,
COOTBETCTBYIOLIUMU
NpuMepaMH, OTHOCSIIIHU-
Mucs K  (puzmdeckum
BEKTOPHBIM BEIMYMHAM;
NPUMEHATh BEKTOPbHl U
NEUCTBUSL HaJ HUMHU TPU
pElIEeHUH  TeOMETpuye-
CKMX 3aJa4

4.]JlekapTOBbI KOOPJUHATHI HA IJIOCKOCTH 94

PaznoxeHue BekTopa
0 JBYM  HEKOJUTMHEAPHBIM
BekTopam(3u4)

Koopaunater BekTopa(34)
IIpocrerimme 3a71a4n B
KoopauHaTax(34)

OOBACHATH 51
WJUTFOCTPHPOBATH ITOHSTHS
MPSAMOYTOJIBHOH CHCTEMBI
KOOpJAWHAT, KOOpIUHAT
TOYKH H  KOOPJUHAT
BEKTOpa; BBIBOJWTh W

HCIIOJIb30BATh npu
penIeHUH 3amaq
hopmyibl KOOpAUHAT
CepeIHbBI OTpe3Ka,
JUTHHBI BEKTOpA,
paccTosHus MEXKTY
TBYMSI TOYKaMHU,

YPaBHEHHSI OKPYKHOCTH
Y OpsAMOU




5.1IpaBHIbHBIE MHOTOYTOJIBHUKH.
JInmuHa OKpY>KHOCTH U IUIOIIAb Kpyra.
Brrancnenne miomanen 84

[IpaBunbHbBIE
MHOTOYTOJTLHUKH(24)

JimHa oKpyKHOCTH(24)
[Tnomans kpyra(24)

[Tnomaas KpyroBoro cekropa(2y)

DOopMyJIUPOBATH

ompeieNieHuE
MIPaBUJIBHOTO
MHOTI'OYTOJIbHUKA;
dbopmynupoBaTh u
J0Ka3bIBaTh TEOPEMBI 00
OKPY>KHOCTSIX,
OINMMCAaHHOU OKOJIO
MPABUIBHOTO
MHOTOYTOJIbHUKA u
BIIMCAHHON B  HEro;
BBIBOJIUTH u
HCIIOJIb30BaTh (HOPMYJIbI
TUIISE BBIYHCJICHUS
IUIOIIAAU  TMPaBUIBHOTO
MHOTI'OYTOJIbHUKA, ero

CTOPOHBI W  paauyca
BIIMCAHHOU

OKPYXHOCTH,; peliaTh
3a7jlaud  Ha TMOCTPOCHHE
MPaBUIILHBIX
MHOTOYTOJIbHUKOB;
0O0BACHATH MMOHATHS
JUTUHBL - OKPYXKHOCTH U
TUIOIIA ! Kpyra;
BBIBOJIUTH (POPMYJIBI JIJIS
BBEIYHCJICHUS JUIAHEBI

OKPY’KHOCTH W JIJIMHBI




yTH, TUIOMIATA Kpyra u
ILIOIIAAN KPYTOBOTO
CEeKTOpa; MPUMEHATh ITH
GbopMyIIBl TIpH PEUICHUH
3a1a4

6 JIBMKEHUS IUIOCKOCTH 64

[IpaBuibHBIE
MHOTOYTOJIbHUKH(24)

JlmuHa OKpYKHOCTH
[Tnomans kpyra(24)

[Tnomane kpyroBoro cekropa(2u4)

OOBACHATH,  YTO
TaKkoe 0TOOpaxkeHune
IUIOCKOCTH Ha ce0sS W B
KaKOM ciaydae OHO
Ha3BIBACTCA JIBIKCHHUEM
IUNIOCKOCTH; OOBSICHSTH,
9TO TaKoe oceBas
CUMMETpPHS,
IIEHTpadbHAs CUMMETPHS,
napajuleIbHbIN TIEpEeHOC U
MIOBOPOT; OOOCHOBBLIBATH,
4TO OTH OTOOpa)KeHHS
IUJIOCKOCTH  Ha  ce0s
SIBIISIIOTCS  IBHOKCHHSIMU;
OOBSCHSATH, KaKoBa
CBSI3b  MEXIY JBHWKE-
HHUSMU U HaJ0XXCHUSMH;
UJUTIOCTPUPOBATH
OCHOBHBIE BU b
NBMOKCHHUM, B TOM 4YHCJE
v MTOMOIITBIO
KOMITHIOTEPHBIX po-
rpamMMm




7 .IToBTOpenwue, 0600IICHNE,
CHUCTEMATHU3aLMUS 3HAHUMN 74 e PerieHne TpeyroJbHUKOB(24)

e CkansipHO€ MPOU3BEICHUE
BEKTOPOB(24)
e OKpy>KHOCTH ONHMCAHHAS U

BITMCAaHHAs B MHOTOYTOJIBHHK(24)

e JlnmuHa OKpPYKHOCTM M IUIOLIAJb
kpyra(1y)

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




KaneHngapHo — TeMaTuueckoe MJIAHMPOBAHNE

Ne Tewma ypoxka KonuyecTBo yacoB JlaTa nzydeHus
/T Bcero | Kontposb | [IpakTuueck
HbIE ue paboThl
paboThI
1 OmnpeneneHue 1 1
TPUTOHOMETPHICCKHU
X (yHKIUH YIJIOB OT
0° no 180°
2 dopMyiibl 1
MIPUBEICHUS
3 Teopema 1
KOCHHYCOB
4 Teopema 1
KOCHHYCOB
5 Teopema 1
KOCHHYCOB
6 Teopema 1
CHUHYCOB
7 Teopema 1
CHUHYCOB
8 Teopema 1
CHUHYCOB
9 Haxoxnenue 1
JUIMH ~ CTOPOH |
BCJTUYMH yTJI0B




TPEYroJbHUKOB

10

Pemrenue
TPEYTrOJIbHUKOB

11

Perienue
TPEYrOJIbHUKOB

12

Perienue
TPEYTOJIbHUKOB

13

Pemrenue
TPEYTrOJIbHUKOB

14

[IpakTrueckoe
IIPUMEHEHUE TEOPEM
CHHYCOB 151
KOCHHYCOB

15

[IpakTueckoe
IIPUMEHEHUE TEOPEM
CHUHYCOB 151
KOCHHYCOB

16

KonTposbHas
pabora 1o  Teme
"Pemenue
TPEYTrOJIbHUKOB"

17

ITonsarue 0
peodpa3oBaHUH
noxoous

18

CooTBeTCcTBEH
HbIE AIIEMEHTBI
Mo00HBIX (uUryp

19

CoOTBETCTBEH




HBIC DIIEMEHTBI
1o00HBIX GUTYD

20 Teopema 0
IIPOU3BEICHUHU
OTPE3KOB XOp/I,
TeopeMa 0
MIPOU3BEICHUHT
OTPE3KOB  CEKYIIHX,
TeopeMa O KBajpare
KacaTeJIbHOU

21 Teopema 0
MIPOU3BEJICHUU
OTPE3KOB XOp/,
TeopeMa 0
MIPOU3BEJICHUU
OTPE3KOB  CEKYIIHX,
TeopeMa O KBajpare
KacaTeJIbHOU

22 Teopema 0
MIPOU3BEICHUHT
OTPE3KOB XOp/I,
TeopemMa 0
MIPOU3BEIICHUU
OTPE3KOB  CEKYIIHX,
TeopemMa O KBajapare
KacaTeJIbHON

23 [Ipumenenue

TEOpEM B peEUICHUU




r€OMETPUYECKUX
3aJa4

24

[Ipumenenue
TEOPEM B PEUICHUU
F€OMETPUYECKHUX
3aaa4

25

[Ipumenenue
TEOPEM B PEILICHUH
r€OMETPUYECKHUX
3a/1a4y

26

KonTtponbHas
pabora 1o  Teme
"IIpeoOpazoBanue
nooous.
Metpuueckue
COOTHOIILICHUS B
OKPYX HOCTH"

27

Onpenenenue
BEKTOPOB.
DOU3NIECKU 51
F€OMETPUYECCKUH
CMBICJI BEKTOPOB

28

CnoxeHue H
BBIYUTAHHE
BEKTOPOB,
YMHOXXCHHE BEKTOpa
Ha YHUCII0

29

CnoxeHdue o




BBIYNTAHHC

BCKTOPOB,
YMHOXCHHUC BCKTOpPaA
Ha 9YHCJIO

30

CiaoxeHue o
BBIYHUTAHUE
BEKTOPOB,
YMHOXCHHE BEKTOpa
Ha YHUCII0

31

Paznoxxenue
BEKTOpa 110 JBYM
HEKOJUTMHEAPHBIM
BEKTOpaM

32

Koopaunatsl
BEKTOpA

33

CxkansapHoe
MPOU3BEICHUE
BEKTOPOB, €ero
MIPUMEHECHUE TUTSL
HAXOXJCHUS [JIMH U
YIJIOB

34

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, ero
MIPUMEHEHUE TUISt
HaxXOXJACHUsl JUJIMH U
yIJI0B

35

Pemenue 3amau




C ITIOMOIIIBIO
BCKTOPOB

36

Pemenue 3amau
c IIOMOIIIBIO
BEKTOPOB

37

[Ipumenenue
BEKTOPOB TUISL
peeHns 3a1a4y
bu3uKn

38

KonTtponbHas
pabora 1o  Teme
"Bektopsbr"

39

JlexapToBbI
KOOpPJIMHATBI ~ TOYEK
Ha IJIOCKOCTH

40

YpaBHeHHe
IPSIMOU

41

YpaBHeHue
pAMON

42

YpaBHeHHe
OKPY>KHOCTH

43

Koopaunater
TOYEK TEPECCUCHUS
OKPY>KHOCTH u
IpAMON

44

Meton
KOOPAWHAT npu
pEeLIEHUN




r€OMETPUYECKUX
3a/1a4, MPaKTHYCCKUX
3a1a4

45

Meton
KOOpJIUHAT npu
peLICHUU
F€OMETPUYECKHUX
3a7a4, MPAKTUYECKUX
3ajJa4

46

MeTton
KOOPJAUHAT npu
pelIEeHUN
F€OMETPUYECKUX
3aJ1a4, MPAKTUYECKUX
3a7a4

47

KonTtponpHas
pabota 1o  TeMe
" JlekapTOBBI
KOOPJIMHATHI Ha
IJIOCKOCTH"

48

[IpaBusbHbIE
MHOTOYTOJIbHUKH,
BBIUHCIICHUE 150,
AJIEMEHTOB

49

Yucno T.
JInHa OKpy>KHOCTH

50

Yucno .
JImiHa OKpYyKHOCTH




o1

JlnmmHa IyTH

OKPYKHOCTH

52 Pagnanuas
Mepa yria

53 [Tnomane
KpyTa, CEKTOpa,
CEerMeHTa

54 [Tnomans
KpyTa, CEKTOpa,
CEerMeHTa

55 [Tnomanp
KpyTa, CEeKTOopa,
CEerMeHTa

56 [TonsiTne 0
TIBYKEHUHT
MJIOCKOCTH

57 [TapannenbHbIit
MEPEHOC, TTOBOPOT

58 [TapannenbHbIi
NIEPEHOC, IOBOPOT

59 [TapannenbHbIi
NIEPEHOC, IOBOPOT

60 [MapannensHbIHA
MEPEHOC, ITOBOPOT

61 [Ipumenenue
JIBUKCHUN IIpH
pEIICHUH 3a71a9

67 KonTtponpHas




paboTa 1Mo TemMaM
"IIpaBusibHBIE
MHOTOYTOJIbHUKHU.
OKpyX HOCTb.
JIBH>KEHUSA
JI0CKOCTH"

68 [ToBTOpEHwme, 1
00o001Ienne,
CHUCTEMATU3ALM
3HaHuu. M3mepeHne
r€OMETPUUECKUX
BEJIMYMH.
TpeyroJbHUKU

O611y 68
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