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|.IlosicHuTe/IbHAA 3amIMCKA

1. O01mas xapakTepucTuKa y4e0HOro nmpeaMera

[Iporpamma 1o  reoMmeTrpuu  pazpaborana Ha  ocHoBe  DenepanbHOrO
roCyapCTBEHHOTO0 00pa30oBaTEIbHOrO CTaHAapTa OCHOBHOTO OOIEro o0pa3oBaHUs C
y4eTOM ¥ COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBISIEMBIX K MaTEMaTHIECKOMY
0o0pa3oBaHMIO, W TPAIUIUNA POCCUUCKOTO O00pa3oBaHUsS, KOTOpBIE OOECIICUYUBAIOT
OBJIQJICHUE KJIIOYEBBIMH KOMIIETCHIUSMH, COCTABISIONIMMU OCHOBY JUISl HEMPEPBIBHOTO
00pa3oBaHMs U CAMOPA3BUTHUS, & TAKXKE IEIOCTHOCTh OOIMIEKYIbTYPHOTO, TUYHOCTHOTO H
MO3HABATENILHOTO Pa3BUTHsL oOydaromuxcsi. B mporpamme y4TeHbl UJIEU U TOJOXKCHUS
Konnenuuu pa3BuTusi MaremaTudeckoro oOpaszoBaHusi B Poccuiickoii ®enepanuu. B
amoxy 1udpoBoi TpaHchopMaIKi BceX cPep YeTOBEUECKON eITeTbHOCTH HEBO3MOKHO
cTaTh O0O0pa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYECKOM
MOJATOTOBKU. YK€ B IIKOJE T'€OMETPUS CIY>KUT OMOPHBIM MPEIAMETOM JUIsl U3YYCHUS
CMEXHBIX JUCHMIUIMH, a TIOCJ€ IIKOJIBI peaJbHOM HEeOOXOAMMOCThIO CTAHOBUTCS
HEeTpephIBHOE 00pa30oBaHKE, YTO TPeOyeT MOJHOLICHHON 0a30BOM 00IIe00pa3oBaTeIbHON
MOJTOTOBKH, B TOM YMCJIE U MaTEMaTHYECKOH. DTO OOYCJIOBJICHO T€M, YTO B HAIllU JHU
pacTeT yucio npodeccuid, CBI3aHHBIX C HEIOCPEACTBEHHBIM TPUMEHEHUEM T'€OMETPHUH: U
B cdepe SKOHOMHKHU, U B Ou3HECE, U B TEXHOJOTUYECKUX OOJIacTsIX, M JaxXe B
rymaHuTapHbix cdepax. Takum oOpa3om, Kpyr HIKOJBHHUKOB, JJISI KOTOPBIX T€OMETpHUS
MOXET CTaTh 3HAYUMBIM MIPEAMETOM, PACIIIUPSIETCS.

[IpakTHyeckass MOJIE3HOCTh TEOMETPUM OOYCIIOBJIIEHA TEM, YTO €€ MPEIMETOM
SBJITFOTCSL (DYHITaMEHTAJIbHBIE CTPYKTYpPhI HAIErO MHpA: MPOCTPAHCTBEHHBIE (DOpPMBI U
KOJIMYECTBEHHBIE OTHOIICHUSI OT NPOCTEUINMNX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM
OTIbITE, 0 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JUISl Pa3BUTHUSL HAYYHBIX W MPHUKIATHBIX
ujaen. be3 KOHKpPETHBIX MATEMATUYECKUX 3HAHWUW 3aTPYAHCHO IMOHMMAHHWE IPUHLIUIIOB
YCTPOMCTBA M MCIOJB30BAHUSI COBPEMEHHON TEXHHMKH, BOCHPHUSITHE W HUHTEPIPETAIHS
pa3HOOOpa3HOW  COLMANBHOM,  HAKOHOMHUYECKOH,  TOJUTUYECKOW  HMH(OpMAIUU,
Majod(pQekTrBHA TOBCEIHEBHAS MpPAKTHYECKas IAEATEIbHOCTh. KakIoMy 4YenoBEeKy B
CBOEH KM3HU TPUXOJUTCS BBIMOJHATH PACUYEThl U COCTABJISITH AJITOPUTMBI, HAXOAUTH H
MPUMEHATH (POPMYIIBI, BIAJCTh MPAKTUYECKUMH TIPHEMaMU T€OMETPUUCCKUX M3MEPCHHM
U TIOCTPOCHUH, YuTaTh WH(OpMaIMIO, MPEACTABICHHYIO B BUJI€ TaOJWIl, TUArpaMM U
rpauKOB, KUTh B YCIOBUAX HEONMPEACICHHOCTH M MOHUMATh BEPOSTHOCTHBIA XapakTep
CITy4alHBIX COOBITUM.

OnHOBpEeMEHHO ¢ pacuidpeHueM cep NPUMEHEHHS T€OMETPUM B COBPEMEHHOM
obOmiecTBe Bce Oojiee BaXHBIM CTAHOBUTCS MATEMATHUYECKUU CTUJIb MBIILJICHUS,
MPOSIBIISIIONIMICA B ONPEICIICHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce u3ydeHuUs
TEOMETPUHU B apCeHaJ MPUEMOB M METOJOB MBIIIICHUS YeJIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIFOYAIOTCS MHIYKIUS U JNEAYKIMsS, 0000IICHNE W KOHKPETU3aIus, aHAIN3 U CHUHTE3,
knaccudukanms W cucreMarusanus, abctparumpoBanne u - aHanorus. OOBEKTHI
MaTeMaTUYECKUX YMO3AKIIOYCHHUM, TIpaBuUiIa WX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHU3M JIOTHYECKUX TTOCTPOCHUH, CITOCOOCTBYIOT BBIPAOOTKE YMEHUs (HOPMYITUPOBATH,
000CHOBBIBAThH U JIOKA3bIBATh CYXKIACHHS, TEM CAMbIM Pa3BUBAIOT JIOTUUECKOE MBIIIICHHE.
Benymas poyib TpUHAIICKUT TEeOMETpUM W B  (POPMHUPOBAHUU AITOPUTMUYECKOU
KOMITOHEHTBI MBIIIJICHUS W BOCIIUTAHUA YMEHHUH JICHCTBOBATh 10 33JJaHHBIM aJITOPHTMaM,
COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus 3aaady —



OCHOBOH y4eOHOI JesITeTbHOCTH Ha YPOKaxX TeMETPUU — Pa3BUBAIOTCS TAK)Ke TBOPUECKAs
Y TIPUKJIaHAst CTOPOHBI MBIIUICHUSI.

OOyueHnue reoMeTpuu JaeT BO3MOXKHOCTh DPa3BHBATh y OOYYarOIIUXCS TOYHYIO,
palMoHaNbHYI0O W MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOojiee MOAXOAIINE
S3BIKOBBIC, CHUMBOJIMYECKHE, TpaduyecKkue CcpeacTBa A BBIPAKECHUS CYXKACHUA WU
HATJISAHOTO X MPEICTABICHHUS.

Heo0xoaumMbpiM KOMIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHUU
ABIIAETCS 00IIee 3HAKOMCTBO C METOJaMH MO3HAHUS JEHCTBUTEIHLHOCTH, MPEACTABICHHE O
npeaMeTe M METoJaxX TeOMETPHH, MX OTJIWYHM OT METOJOB JAPYTUX ECTECTBEHHBIX H
T'YMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS T€OMETPHUH JJISl PEeUICHHUS] HAYYHbBIX
U MIPUKJIaTHBIX 3a7a4. Takum oOpa3oM, MaTeMaTHuecKoe 00pa3oBaHUE BHOCHT CBOM BKIIA
B opMHUpOBaHUE O0IIEH KyIbTYPhI UeIOBEKa.

H3yuenue reoMeTpun Takke COCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YETIOBEKa,
NOHMMAHHIO KpacoThl M U3SILIECTBA MAaTEMaTUYECKUX PACCYKIACHHUM, BOCIPHUSATHIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

2.  KoppeknnoHHO- pa3BMBaOIIMii OTEHIHAJ

KoppekunonHo-pa3BuBaomuil  noreHuuan ydyeOHoro mnpeamera «['eomerpus»
COCTOUT B 00€CIIEYEeHUU BO3MOXKHOCTEH JJIsl TPEOIONICHUSI CIAEAYIOMNX CIenn(PUIECKUX
TPYJAHOCTEHN CIIa00BUASAIINX 00YHaIOUXCS:

° (dbparMeHTapHOCTh WJIM UCKAXXEHHOCTD MPEJICTABICHUN O peallbHbIX 00BbEKTaxX
Y TIPOLIECCAX;
° HEJIOCTATOYHOCTh COLHAIBHOTO OINbITA M, KaK CJIEICTBUE, HEBO3MOXXHOCTH

ycnemHoro (GopMHUPOBaHUS psla TOHATUM, pEHIEHUS] CIOKETHBIX U MPAKTUKO-
OPUEHTUPOBAHHBIX 3a/a4;

° TPYAHOCTH BOCTIpUATUS TpadudecKoil MHPOPMAIMK U BBITTOJHEHUS JIFOOBIX
rpaduyueckux padboT, 3aMeIJICHUE TeMIIa BBITIOTHEHUS TOCTPOCHUM;
° 3aMeJIeHuEe TEMIIA U CHIDKEHHE CKOPOCTH BBITIOJHEHUS MUCbMEHHBIX pabOT

[Ipeogonenne yka3aHHBIX TPYAHOCTEH HEOOXOIMMO OCYIIECTBIISITH Ha KaXI0M

ypOKE YYHUTeJIeM B IMpOLEcce CIEUHaIbHO OpPraHU30BaHHONW KOPPEKLMOHHON

paboThI

3. Heau m 3agaum (00meoOpasoBaTe/ibHbIC, KOPPEKIMOHHbIC) Y4eOHOI0
npeaMera

Crnenyst mpeiCcTaBlICHHOW pabodueil mporpaMme, HauMHas C CEJbMOIO Kjacca Ha
ypOKax TEeOMETPUU OOYyYaIOUIUIICS YYUTCS TPOBOJIUTH JOKA3aTENbHBIE PACCYXICHHS,
CTPOUTH JIOTUYECKUE YMO3AKIIOUCHHS, JOKA3bIBATh MCTUHHBIC YTBEPXKICHHS W CTPOUTH
KOHTPIIPUMEPHI K JIOXKHBIM, TPOBOJUTH PACCYKIEHUS «OT TPOTHUBHOTO», OTIWYAThH
CBOMCTBAa OT MPU3HAKOB, (opMynupoBaTh oOpaTHbIC yTBepkaeHus. OOydarommiics,
OBJIQJICBUINI HCKYCCTBOM PacCyXAaTh, OyJeT MPUMEHATh €T0 U B OKPYXKAIOIIEH KU3HU.

Lenbto U3yueHUs: TEOMETPUU SIBIISIETCS MCIOJB30BaHUE €€ KaK MHCTPYMEHTa NpHu
pEIICHNH KaK MaTeMaTHUYECKUX, TaK U MPAKTUYECKUX 3aJ1a4, BCTPEUAIOIUXCS B peaTbHOMN
KU3HU. OKOHUYMBLIMM Kypc T€OMETpUM OOYyYalolIMHCS JOKEH OBbITh B COCTOSHUU
OTpeACNIUTh T€OMETPUUECKYIO0 (PUrypy, OmHUcaTh CIOBAMU JaHHBIA YEPTEX MM PUCYHOK,
HAalTH  TUIOMIAAh  3€MENBHOTO  y4YacTKa, paccuuTaTh  HEOOXOJUMYI0  JUTMHY
ONTOBOJIOKOHHOTO Kabelid Wiu TpeOyeMmble pa3Mephl rapaxka JJjii aBTOMOOWIIA. DTOMY
COOTBETCTBYET BTOpAasi, BEIUNCIUTEIbHAS JINHUS B U3YYCHUN T€OMETPUH B IIKOJIE.



VYuuteno pexkoMeHayeTcs MnoAdHMpaTh 3ajJayd MPaKTUYECKOro XapakTepa s
paccMaTpUBaeMbIX TEM, YYUTb JE€T€ CTPOUTh MAaTEMaTHYECKHE MOJEIH pPEATbHBIX
YKU3HEHHBIX CUTYyallui, TPOBOJAUTH BBIYMCIIEHUS U OLICHUBATh aICKBAaTHOCTh MOJIYYEHHOIO
pe3ynbprara. KpailHe Ba)KHO MOAYEPKUBATh CBSI3M F€OMETPUU C JIPYTUMH IPEIMETAMM,
MOTHBHPOBATh HCIIOJIb30BAaTh OIPEACTICHUSI TECOMETPHUUECKUX QUryp H MOHITHIA,
JIEMOHCTPUPOBATh MPUMEHEHHUE TMOJYYCHHBIX YMEHHH B (pU3MKE M TEXHUKE. DTH CBS3U
Haubonee sApko BUAHBI B TeMax«BekToper», «TpuroHomMeTpuueckue COOTHOILICHUS,
«Meton koopauHaT» U «Teopema [Tudaropar.

['eoMeTprst KaKk OAMH M3 OCHOBHBIX PA3JEIOB IIKOJBHOM MAaTeMAaTHKH, WUMEIOIINI
CBOCH IIeNbl0 00ECneunTh H3yYeHUE CBOMCTB M pa3MepoB (GUTYp, X OTHOILICHUH U
B3aMMHOE PACMOJIOKEHUE, OMTUPAETCS Ha JOTHYECKYI0, TOKA3aTEIbHYIO JIMHUIO. [[eHHOCTh
U3Y4YeHUS] T€OMETPUM HAa YpPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs 3aKJIIOYAETCS B TOM,
4yTO O0OydYaromuics y4MuTCs TMPOBOAUTH JOKa3aTelIbHBIE PpACCYXKICHUS, CTPOUTH
JIOTUYECKAE YMO3AKJIIOUECHHMs, JIOKAa3blBaTh MCTUHHBIE YTBEPXKACHUS M  CTPOUTH
KOHTPIPHUMEPBI K JIOKHBIM, IPOBOJUTH PACCYXKIEHUS «OT IPOTHUBHOIO», OTJIMYATH
CBOICTBa OT MPU3HAKOB, (POPMYJIUPOBATH OOPATHBIEC YTBEPKICHUS.

Bropoil 1enpr0 M3yd4eHHMs TE€OMETpPUM SBIICTCA HCIIOJIB30BaHHME €€ Kak
WHCTPYMEHTA TIPU PEIICHHWH KaK MaTeMaTH4YeCKUX, TaK M MPAKTHUYECKUX 3ajad,
BCTpPEYAIOUIMXCS B peanbHOM >kU3HU. OOyyaromuics AOKEH HAy4YUThCS OIPEIEIHUTh
T€OMETPUYECKYI0 (PUTYpYy, OINHKCATHh CIIOBAMU JaHHBIA YEpTEK WM PUCYHOK, HAUTH
IUIOLIAAb 3E€MEJIBHOIO YYacTKa, PacCUUTaTb HEOOXOIUMYIO JJIMHY OINTOBOJIOKOHHOIO
Kabesist ik TpedyeMble pa3Mephl rapaxa Jjisi aBTOMOOUIIA. ITOMY COOTBETCTBYET BTOpasi,
BBIUMCIIUTENbHAS JIMHUA B W3yYeHUU reomeTpud. llpy pemeHuun 3amad mpakTHUECKOro
XapakTepa OOy4aroUUiicsi Y4YUTCS CTPOUTh MaTEMaTHUYECKUE MOJENIN peallbHbIX
YKU3HEHHBIX CUTYallUi, TPOBOJNUTH BBIYMCIIEHUS U OLICHUBATh aJ€KBATHOCTD MTOJYYEHHOIO
pe3ynbTara.

KpaiitHe BaxxHO NOJUEPKHUBATH CBSI3U TEOMETPUU C JPYTUMH  y4eOHBIMHU
npeaMeTaMi, MOTHBHPOBATh HCIIOJIB30BATh OINpPEAENICHUS TeOMETPUYECKUX (Uryp u
HNOHSTUN, JEMOHCTPUPOBATh IPUMEHEHHE MOTYUCHHBIX YMEHUH B (U3HUKE U TEXHUKE. DTU
CBA3M HauOoyiee ApKO BUAHBI B Temax «Bekrtope», «TpuroHomerpuyeckue
COOTHOLIEHUs», «MeTon koopauHat» U «Teopema ITudaropay.

VYyeoOnsii kypc «l['eomerpus» BKIIOYAET CJIEAYIOIIUE OCHOBHBIE pa3IEeibl
conepxanusi: «l'eomeTpruueckrue QUIrypsl U UX CBOMCTBa», «M3MepeHne reoMeTpruuecKux
BEUUUH», «JleKkapTOBbl KOOpPAMHATHI HA IUIOCKOCTW», «Bektopsl», «/IBHxkeHHs
mIockocTy, «IIpeodpazoBanus mogo0us .

Koppexkunonnbie 3agaum:

o Pa3zBuTHe 1 KOpPEKUMS JIOTUUECKOTO MBIIUIEHHSI, OCHOBHBIX MBICIUTEIbHBIX
oreparui.

° Pa3Butue nuanorunyeckor 1 MOHOJIOTHYECKON PEUH.

° @opMUPOBAHME M COBEPUICHCTBOBAHUE YMEHHUS HAXOJIWTh NPUYUHHO-
CJICACTBEHHBIC CBSI3H, BBIJICIIATH TJIaBHOE, 0000IIaTh, /IeJ1aTh BHIBOIHI.

o CoBepIlIeHCTBOBAHUE YMEHUSI OPUEHTUPOBATHCA B MUKPOIIPOCTPAHCTBE.

dopMUpOBaHUE PALIMOHATILHOTO MOJX0/1a K PEHICHUIO y4eOHBIX, OBITOBBIX U
npohecCHOHANBHBIX 33/a4, Pa3BUTHE aHATUTUKO-IPOTHOCTUYECKUX YMEHHUI U HABBIKOB
4, MecTto npeamera B y4eOHOM IJIaHE



CornacHo yueOHOMY IJ1aHy yueOHbIN Kypc «['eoMeTpus» uzydaercs ¢ 7 mo 9 kiacc

VYyeoOnniii kypc «['eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jeibl
conepxanusi: «['eomerpuueckue GUrypel U Ux cBoicTBay,«l3mMepeHrne reoMeTpruuecKux
BEJINYMH», & TakXke «/[eKapTOoBbl KOOPAMHATHI Ha IUIOCKOCTH», «BekTopb», «/IBrkeHus
wiockocTi» U «IIpeobpazoBanus mogoous.

B cooTBeTcTBHE ¢ y4eOHBIM IUTAaHOM Ha M3y4eHHE yueOHOro Kypcea «I'eomerpus» 9 kmacc
OTBOAMUT 2 yaca B HeJNENo, Bcero 68 uvaca. PacmpeneneHne mporpaMMHOrO Marepualia
yueOHoro kypca «['eomerpuss» B AOOITI OOO cootBerctByeT @OOIT OOO.

Il. Conepxanue o0yuenunst

Coaep:xanue y4e0OHOI0 npeaMera reoMmeTpus

B crpykrype mnporpammbl yueOHOTO Kypca «l'eoMeTpus»» OCHOBHOM UIKOJIbI
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIBHO METOANYECKUE JINHUU:

Bekrop, nnuHa (Moysb) BEKTOpa, COHANPABIECHHBIE BEKTOPHI, MPOTHUBOIOJIONKHO
HaIIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpaLlMy Ha
BEKTOpaMu. Pazno)keHHre BEKTOpa IO JBYM HEKOJUIMHEApHBIM BekTOpaM. KoopauHaTel
BEKTOpa.

JlekapTOBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHHs NIPSIMOM U OKPYKHOCTH B
KOOpJIMHATaX, IIEPECEUCHHE OKPYKHOCTEH U NpsMbIX. MeToa KOOpIHWHAT U  €ro
IPUMEHEHUE.

Cunyc, KocuHyc, Tanrenc yriaos or 0 xo 180°.0OcHOBHOE TPHrOHOMETpPHUECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHHUS.

Pewmenne TpeyronpHukoB. Teopema KOCMHYCOB M Teopema CHHYCOB. PemieHue
PaKTUYECKUX 3a]1a4 C UCITIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

CkansipHO€ IPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUISl HAXOKICHHUS IJIUH U YIJIOB.

IIpaBunibHBIE MHOTOYTOJIBHUKH. JlTMHA OKpY)KHOCTH. [ pagycHas u paguanHas mepa
yrja, BBIYUCIEHUE JJIMH OyT OKpykKHOCTel. [lmomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHHS TUIOCKOCTH W BHYTPEHHME CHUMMETPUM (GUryp (dJeMEeHTapHbIe
npencrasienus). [lapannensasiil nepenoc. [ToBopor.

2.Cnenuduyeckue yHuBepcajibHble y4eOHbIe 1eiicTBUSA
Bnponecce oOydenus nereid, UMEIOIUX HapylIeHUE 3peHUs , POPMUPYIOTCS HE TOJIBKO
cTaHJapTHhIE, HO U cnenuduueckue YVY/I. B pe3ynbrare oOyyaroiieicss CMOXeT:

° NPUMEHATH TPUEMBI  OTOOpa MW CHCTEMaTH3allud  Marepuaiga  Ha
OTIpeICNICHHYIO TEMY;

° BECTH CaMOCTOSITEIIBHBIN MTOUCK WH(DOpMAIUH;

° peoOpa3oBEIBaTh, COXPAHATh MU IepeaaBaTh WH(POpPMAIUIO, MOTYYECHHYIO B
pe3yibTaTe YTCHHUS;

° NPUHUMATh Y4YacTHE B PEUYEBOM OOIIEHWUH, COOIIOJas HOPMBI PEYEBOTO
ITUKETA;

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

° OIICHMBATh CBOIO pPEYb C TOYKH 3PEHUS €€ COJEp)KaHMs, S3BIKOBOTO
odopMIIeHNS;

° HAXOJIUTh TPAMMATHYECKHUE M PEUEBBIC OITMOKH, HEOUYEThI, UCIIPABIISATh UX;

° IUIAaHUPOBATh, KOHTPOJUPOBATh W OIICHWBATh Y4YeOHBIE JICWCTBHSA B

COOTBETCTBMH C ITIOCTABJICHHOM 3a7a4eu 1 YCIIOBUAMMU €€ p€ain3alinuu.



I11.I1lnanupyembie pe3yjbTaThl 0CBOCHHUSI MPOTPAMMbI

1. JIM4HOCTHBIE pe3yNbTaThl + CHEUATBHO JTUYHOCTHBIE PE3YyJIbTaThI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MpOorpaMMbl yueOHoro kypca «l'eomerpusi»
XapaKTEepU3YyIOTCS:

1) naTpuoTHYeCKOe BOCTINTAHME:

MPOSIBICHUEM HWHTEpEca K MPOILIOMY U HACTOAIIEMY POCCHUUCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHMKECHHUSIM POCCHUUCKHX MAaTEMAaTUKOB M POCCUHUCKOU
MaTeMaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3TUX JOCTHUKEHUW B JPYyrUX HaykKax M
NPUKIATHBIX chepax;

2) TpaskIaHCKOe U TYXOBHO-HPAaBCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN TpakJaHWHA M peajn3allii ero IMpas,
MPEICTaBICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHHPOBAHUS PA3IHUYHBIX CTPYKTYD,
SBJIICHUM, TPOLEAYyp TpPaXXJAaHCKOTO oOOIIecTBa (HAmpuUMep, BBIOOPHI,  OIMPOCHI),
TOTOBHOCTBIO K OOCYXJCHUIO OTHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHHM HayKH, OCO3HAHMEM BaXHOCTHM MOPAJIbHO-3TUYECKHUX
MPUHIINIOB B AEATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAaHOBKOM HA AaKTMBHOE YydYacTHE€ B PEUICHWH MPAKTUYECKUX  3ajad
MaTeMaTUYECKOW HAMPaBICHHOCTH, OCO3HAHUEM BaKHOCTHU MAaTeMaTUYECKOTO

0o0pa3oBaHMsI Ha MPOTSKEHUU BCEH JKM3HU ISl yCHEUIHOW NpodeccHOHaIbHON
NEATCIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM HWHJUBUAYAIBHOM TpPAaeKTOpUM OOpa30BaHUs U JKU3HEHHBIX IUJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHNE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M JICTETHYECKOMY  BOCHPUSIITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pEIICHWH, pacCy>KIEHUH, YMEHHUIO BHUJCThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSI:

OpHUEHTAIMEN B JIESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyYHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, TPUPOJIBI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHYECKOW HAYKU Kak c(epbl 4eTOBEYECKON JEATCIbHOCTH, ITAMOB €€ pa3BUTHUS U
3HQUMMOCTH JJISI Pa3BUTHUS IIMBWIM3AIMU, OBJIAJICHUEM SI3BIKOM MaTEMaTUKUd U
MaTeMaTUYECKON KyJIbTypOl KaK CPeCTBOM MO3HAHUSI MUPA, OBJIAJECHHUEM MPOCTEHIITUMHU
HaBBIKAMU HUCCJICIOBATENILCKON JIEATEIbHOCTH;

6) pusuveckoe BocnuTaHue, GOpPMHPOBaAHME KYJbBTYPbI 30POBbA M
IMOIMOHAJILHOTO 0JIArONoJyYnsi:

TOTOBHOCTBIO NMPUMEHATh MAaTeMaTUYECKHE 3HAHUSI B MHTEPECaxX CBOETO 30POBbBS,
BEJICHUS 370pOBOTO 00pasza KU3HU (370POBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEXKUM
3aHATUN U OTABIXA, peryisipHas (Gu3uYecKass akTUBHOCTb), CHOPMHUPOBAHHOCTHIO HaBBIKA
pedaexcun, MpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO YKe TIpaBa JAPYroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTalMel Ha MPUMEHEHHWE MAaTEeMATUYEeCKUX 3HAHWW [Ji1 pEIIeHUs 3aJay B
00JIaCTH COXPAHHOCTH OKPYKAIOIIeH Cpenbl, MJIaHUPOBAHUSI TOCTYNKOB U OLEHKH HX
BO3MOJKHBIX MOCJIEJACTBUM JJI1 OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHUEM TJI00ATBLHOTO XapaKTepa
HKOJIOTUUECKUX MTPOOJIEM U MyTeH UX PEIICHUS;



8) amanTanus K H3MEHSIIOIHMCS YCJIOBHSAM COHHATbHOW U MPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JEWCTBUSAM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4Yepe3 IMPAaKTUYECKYIO JEeATEIbHOCTb, B TOM 4YHUCIIE YMEHHUE
YUUTBCS Y JPYTUX JIIOJI€H, NMpUOOpPETaTh B COBMECTHOM AESITEIbHOCTH HOBBIE 3HAHMS,
HABBIKH U KOMIIETEHIIMH U3 OIbITA APYTHX;

HEO0OXOUMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM 4Yucie (POPMYITUPOBATH
UJIeH, TIOHATHUS, TUNOTE3bl 00 00BEKTaxX U SIBICHUAX, B TOM YHCIE paHee HEU3BECTHBIX,
OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH, IMIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMIO KaK BbI30B, TPEOYIOUINII KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELLICHUS
U JIelicTBUsA, (POPMYJIMPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT

CrneuuaJjbHble THYHOCTHBIE Pe3yJIbTATHI:

° CIIOCOOHOCTh K OCMBICICHHI0O U Jud¢epeHIralnd KapTUHbI MHUpPaA, €€
BPEMEHHO-IIPOCTPAHCTBEHHOW OpraHu3aluy;

° CHOCOOHOCTh K OCMBICJIEHUIO COL[UAIIBHOTO OKPYXEHHS, CBOETO MECTA B HEM,
IPUHATUIO COOTBETCTBYIOIIMX BO3PACTy LIECHHOCTEW U COLUANIBHBIX POJIEH;

° YMEHUE OLICHUBATh C MO3UIUI COLUAIBHBIX HOPM COOCTBEHHBIE MMOCTYIKU U
IIOCTYTIKH IPYTHUX JIOJIEH;

° HMOIIMOHAJILHO-IIEHHOCTHOE ~ OTHOIIEHWE K  OKpyXarouieil  cpee,
HEOOXOIMMOCTHU €€ COXPAaHEHUS U PALIMOHATIBHOTO UCIIOJIb30BaHUS;

° yMeHue (pOpMHUPOBATh 3CTETUYECKHE YYBCTBA, BIEYATIEHUS OT BOCHPHUSITHS
IIPEIMETOB U SBJICHUN OKPYKAIOIIETO MUPA;

° TOTOBHOCTh K OCO3HaHHOMY BBbIOOpY JaibHeWIed mnpodeccnoHalbHOM
TPAEKTOPUH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMHU U BO3MOKHOCTSAMHU.

2. MeranpeamMerHble pe3yabTaThl + cHoeHuajbHble MeTenpeAMeTHbIE
pe3yJbTaThl

Ilo3HaBaTeqbHBIC YHHBEPCAJIbHBIC YUeOHbIE 1eHCTBUA

ba3oBble 1ornyeckue 1eicTBUA:

. BBISIBJISAITh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKUM MaTeMaTHYECKUX
O00OBEKTOB, TMOHSATHH, OTHOLICHUWA MEXAYy MNOHATHIMHU, (POPMYIHMPOBATH OINpPEAEIICHUS
NOHATUH, YCTAaHABIMBATH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIIMU, OCHOBAHUSA IS
000011IeHHs U CPAaBHEHM I, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

. BOCIIpUHUMATh,  (QopMylupoBaTh M  NpeoOpa3oBbIBATh  CYXKJCHUSA:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;
. BBISIBJISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYHUS

B (¢akrax, JaHHBIX, HAOJIOJEHUSAX W YTBEPXKACHUSIX, NpeIIaratb KPUTEPUH IS
BBISIBJICHHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

. JIe7aTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKJIIOUEHUH 110 aHAJIOTHH;
. pa3dupaTh J0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEP)KIECHUH (MpsSMble U OT

IPOTUBHOI0), IPOBOAUTH CAMOCTOSTEIBLHO HECIOKHBIE TI0KA3aTEIBCTBA MATEMATUYECKUX
(GakToB, BBICTpaWBaTh aPryMEHTALMIO, NPUBOAUTH NPUMEPHl U KOHTPHPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKIEHUS;



. BBIOMpaTh CHOCOO pelieHus Yy4eOHOM 3ajauyu (CpaBHMBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMPATh HamOoJiee MOAXOAAIIUN C YYETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciieqoBareLCKue 1eiCTBUSA.

. WCITOJIP30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN HMHCTPYMEHT TIO3HAHWS,
dbopMyIHpOBaTh BOMPOCH], (PUKCHPYIONIUE MPOTHBOpPEUUE, MPOOJIEMYy, CaMOCTOSTEIHHO
yCTaHABIMBATh MCKOMOE W JaHHOE, (OPMHPOBATH THIIOTE3Y, apTYMEHTHPOBATH CBOIO
MO3UIINIO0, MHCHHE;

. MPOBOJUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IIIaHYy  HECJIOXKHBIM
DKCIIEPUMEHT,  HEOONBIIOE  WCCICIOBAaHWE IO  YCTAHOBJIEHUIO  OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH O0OBEKTOB MEXKIY COOOiA;

. CaMOCTOSITENTLHO (POPMYITHPOBATH OOOOIICHHSI W BBIBOJABI MO pPe3yabTaTam
NIPOBEJAEHHOTO HAOIOCHUS, HWCCIICIOBAaHUS, OIEHWBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M O00OIIECHUI;

. MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TMPOIECCa, a TaKXKe BbIJIBUTATH
MPEANOJI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

. BBISIBJIAITH HEJOCTATOYHOCTh W M30BITOYHOCTH HMH(OpPMALMHU, JTAHHBIX,
HEOOXOAMMBIX JIJIS PEIICHUS 3a1a4H;

. BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABICHHUS;

. BBIOMpaTh (QopMy MpencTaBiieHWs HHPOPMAUU U  HIUIOCTPUPOBATH
pelniaemMeple 3a/1a4M CXeMaMu, IharpaMMaMu, HHOUM rpaMKoi U uX KOMOMHALIMSIMU;

. OLICHUBATh HAAEKHOCTh HMHQMOpPMAIMM IO KPUTEPUSAM, MPEAJIOKEHHBIM

YUUTEJIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHukaTHBHBIE yHUBepcaibHble yYeOHbIe 1eiiCTBHA:

. BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUM C YCIOBHUSIMHU U
HEeJSIMU OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pEHHUSI B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS IO XOAY pPELICHUs 3aJayd, KOMMEHTHUPOBATH
MOJIyYeHHBI PE3yNbTaT;

. B X0Z€ 00CYXIEHHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMON TEMBI,
npoOiemMbl, peniaeMoil 3ajauM, BBICKA3bIBaTh WJIEW, HALIEJICHHBIE HAa TIOMCK PEIICHMS,
COMOCTaBJIATh CBOM CYXKIEHUS C CYXIEHUSMHU JIPYTUX YYAaCTHHKOB JHUayora,
OOHapyKMBaTh pa3jM4Me M CXOACTBO MO3ULUH, B KOPPEKTHOH (opme (HopMyIupoBaTH
pa3HOrIacHs, CBOM BO3PAKEHUS;

. MPEACTABIIATh PE3YJIbTATHl PEUICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CAMOCTOSITENIbHO BbIOUpaTh (hOpMaT BBICTYIUICHUSI C YUETOM 3aau Mpe3eHTAINH
U 0COOCHHOCTEN ayIUTOPUH;

. MOHUMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUIYaTHHOU
paboThI MpHU pelIeHnH YIeOHBIX MAaTeMaTHYECKUX 3a/1a4;
. MPUHUMATH II€Ih COBMECTHOM JEATEIbHOCTH, IIAHUPOBATH OPTaHU3AIHIO

COBMECTHOH paboThI, pacpeeisaTh BUABI padoT, T0roBapuBaThCs, 00CY AaTh MPOIIECC U
pe3yibTar paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

. y4acTBOBaTh B IpyNInoBbIX ¢popmax padoThl (00CYXIeHHs, OOMEH MHEHUSIMU,
MO3TOBBIE IITYPMBI U JAPYTHE), BBHITIOIHATH CBOIO YacCTh pabOThI U KOOPAHMHUPOBATH CBOU



JeMCTBUS C OIPYTMMHU WIEHAMHM KOMaHbI, OLIEHUBATh KaueCTBO CBOETr0 BKJIAJa B OOIIMMA
HOPOAYKT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUA.

PeryasiTUBHbIE YHHBepcaJIbHbIE YUyeOHbIe 1eiicTBUS

Camoopranusanus:

. CaMOCTOSITENIFHO COCTAaBIATh IUJIaH, AJITOPUTM pELIeHUs 3anayu (WIh ero
4acTh), BBIOUPATh CHOCOO pElIeHUS ¢ y4E€TOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBaTh M KOPPEKTHPOBATh BApUAHTHI PEIICHUN C Y4ETOM
HOBOUW HHGOpMAIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

BJIQJIETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTpOJIA TMpoliecca M pe3yibTara
pelIeHsl MaTeMaTU4ecKon 3a1aui;

. NpPEIBUAETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NPH PEIICHUU 337a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITEIIHCTB, HailIEHHBIX
OLLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ysbTaTa JAESITEbHOCTH IOCTABICHHOW LEIU U
YCIOBUSIM, OOBSCHATh HPUYUHBI JOCTHMIKEHMS] WM HEAOCTH)KCHUS LEJH, HAaXOJIUTh
OLIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY

CnenunanbHble MeTanpeMeTHbIE Pe3yJbTAThI:

° OPUMEHATh TpPHUEeMbl OTOOpa W  CHCTEMaTH3allid  MaTrepuana Ha
OTIpPEICICHHYIO TEMY;

° BECTH CAMOCTOSITENIbHBIN MOUCK MH(POPMAITIH;

° peoOpa3oBbIBaTh, COXPAHATh U TepeaBaTh MHPOPMAIUIO, TOTYYECHHYIO B
pe3ynbTaTe YTeHus

° OPUHUMATh YYacTHE€ B PEUYEBOM OOILEHUH, COOJIOJasi HOPMBI PEUEBOIO
ITHUKETA,

° a/IeKBaTHO MCIOJIB30BaTh JKE€CThl, MUMHUKY B IIPOLIECCE PEUYEBOIO OOLICHUS;

° OCYILECTBIISITh PEUEBOM CAMOKOHTPOJIb B MpOIecce YUEOHOH eI TeIbHOCTH U
B IIOBCEIHEBHON KOMMYHUKAIIUH;

° OLICHUBAaTh CBOIO peYb C TOYKH 3pPEHUS €€ COJEp)KaHus, S3bIKOBOTO
opopMIIeHUS;

° HaXOAHWTh TPAMMATUYECKUE U PEUEBBIE OIITMOKH, HEJJOYETHI, HCTIPABIIATH HX;

° IUTAHUPOBaTh, KOHTPOJIMPOBATH H OLIEHWBAaTh Yy4eOHbIe JACHCTBHUS B

COOTBETCTBHUHU C IMOCTABJIEHHOM 3a7jaueil U yCIIOBUSAMHU €€ PEaTU3ULIIH.
3.IIpeaMeTHBIE Pe3yJbTAThI + CHEIHATbHbIE PEeIMETHbIE Pe3YJIbTAThI

K koHniy oOydenus B 9 kjiacce oOy4yaromuiics MOJYYUT CIAEAYIOUIME MPEIMETHBIC
pe3yabTaThl:

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMUA OCTPHIX YIJIOB, HAXOJUTh C MX IMOMOIIBIO
pa3lIMYHbBIE AJIEMEHTHl NPSIMOYTOJIBHOTO TPEYTOJbHHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTOJbHUKOBY»). HaxoauTh (C MOMOUIBIO KAJIbKYJISTOPA) MJIWHBI W YIJIbl  JJIS
HETAOJIMYHBIX 3HAUYCHUH.

[Tonp3oBaTbess (opmMynaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIAECTBOM i1  HAXOXJEHHUS  COOTHOLICHUM  MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMUYMHAMM.



Hcnonb3oBaTh TEOpEMbl CHUHYCOB M KOCHMHYCOB [IJISi HaXOXACHUS PpPa3IUYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYroJbHUKOBY), MPUMEHSITh MX MPHU PEIICHUU
reOMETPUYECKUX 3a/1ay.

Brnaners monsTUsIMU TpeoOpa3oBaHMs TOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0ubIX ¢uryp. [lonbp3oBaThest cBOMCTBaMU MOA00MST MPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATH JUIMHBI U HAXOJIUTH YIJbl Y MOA00OHBIX (uryp. [IpuMenarTs cBoiicTBa mogoous
B MIPAKTUYECKHUX 33/a4aX. Y METh MPUBOIUTH MPUMEPHI MOJOOHBIX (DUTYP B OKPY’KAIOLIEM
MUpE.

[Tonb3oBaTbcad TEOpeMaMH O MPOU3BEAEHUU OTPE3KOB XOpA, O IPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThCa BEKTOpAMHU, TOHUMATh UX T'€OMETPUYECKUN U (PU3NYECKUN CMBICI,
NPUMEHSATh UX B PEIICHUH T€OMETPUYECKUX U Pu3nyeckux 3aaad. [[puMeHsTh cKalspHOe
MPOU3BEJICHUE BEKTOPOB JIJIsl HAXOXKIEHUS JJIUH U YTJIOB.

ITonb30BaTbCd METOAOM KOOpPAMHAT HAa IUIOCKOCTH, IPUMEHATH €ro B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1ad.

Brnanets NoHATHSAMYU NPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIHHBI
YT OKPYKHOCTH W PAJUaHHOM MEpBI YIJId, YMETh BBIYMCIATH IUIOWIAAb KpPyra W €ro
yacteil. [[puMeHsITh MOJy4YEeHHbIE YMEHHS B MPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (Wiu LEHTPBI) CHMMETPUU (PUTYDP, TPUMEHATH JIBUKEHUS TUIOCKOCTH
B IIPOCTEUILNX CITyYasX.

[IpuMeHATh NOJyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMATHUYECKUE MOJEIH
JUISL  3aJad  peaJbHOM JKM3HM U MPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHHS C
IPUMEHEHUEM TOJI00MSI U TPUTOHOMETPHUUYECKUX (DYHKIHIA (II0JIB3YSCh, IJ1€ HEOOXO0IMMO,
KQJIBKYJISITOPOM)

CneunajbHble IpeMeTHbIE Pe3yJbTaThl
VYuutbiBass UMEIOLIMECS OCOOCHHOCTH BOCHPHUATHS M IMepepabOTKH  MOJIydyaeMou
uHdopmaruu cIaboBUIAIIMMUA OOYYaIOMUMHUCS, a Takke crenuduky ux oOydeHws,
yueOHbIll mpeamer «MaTtemMaTukay —coAepiKar  JIONOJHHUTENbHbIE TpeOOBaHUS K
npeaMeTHbM pesynbTatam ocBoeHuss AOOIT OOO, no3ToMy NIaHUpPyEMbIE MPEIMETHBIE
pe3ynbTaThl JIaHHOTO Y4Y€0OHOro MpeaMeTa JIOMOJIHEHbI CIEeHHATbHBIMU MPEeIMETHBIMU
pe3yJibTaTamMu, OTPaXKarlMMUu CHOPMUPOBAHHOCTh CHENM(PUUECKUX YUCOHBIX HABBIKOB,
HEOOXOIMMBIX JUIsl OCBOEHUS COAEPKAHUS KaXK0ro yueOHOTO MpeaMeTa, U CeluaibHbIX
KOMIIETeHIMA  (pabora  co  cHeuuaibHO  QJanNTHPOBAHHONM  HAIISAHOCTBIO,
UH(OpPMAIMOHHbIE, KOMMYHUKATUBHBIE U TU(DIOTEXHUYECKHE KOMIIETEHIIUH U T.1.)



IV.TemaTnueckoe njiaHupoBaHue

Tewma, pazuen

OcHoOBHOE COACPIKAaHUC

(KOJTMYECTBO YacoOB)

OCHOBHBIC BUBI
ACATCIIbHOCTH YUaIllIUXCA

1. Tpuronometpus. TeopeMbl KOCHHYCOB H CHHYCOB.
Pemenue TpeyroapHukoB 164

Tpuronomerpusi(24)

Teopema 0 TTIOIIAN
TpeyrojabHuka(34)

Teopema kocunycoB(34)

Teopema cunycoB(34)

Penrenue TpeyronbHUKOB (54)

dopmyMpoBaTh H
UJUTIOCTPUPOBATH
omnpeaeICHUs CUHYCA,
KOCHHYCa, TaHIeHCa U
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
U3MEPUTEIIbHBIX padoTax
Ha MECTHOCTH;
dbopMynupoBaTh
onpeaeneHus yTiia




MCKOY BCKTOpaMHu 141

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 COOTHOLIECHUS B OKPY)KHOCTH 109

e Tomoterus (54)
e MeTrpruueckue COOTHOIICHUS
opyxHOCTH (59)

B

®opMynupoBaTh U
WJUTFOCTPUPOBATh
CBOWCTBA CEKYIIUX,
KacaTeJlbHbIX, XOpJ

3 BexTopsr 124

[Tonstre Bextopa( 1)
PasenctBo BekTOopoB(11)

Cymma JABYX BEKTOPOB. 3aKOHBI

CIIoKeHusI(44)

BerunTtanue BekTopoB(24)
IIpousBenenue BEKTOpa
qrcio(249)

Cpenusist TuHMs Tpanenuu(24)

Ha

dopMyIupoOBaTH

OIpEACIICHUS u
WLTIOCTPUPOBATH

MOHSATUSL BEKTOpa, €ro
IJIAHBI, KOJUIMHEAPHBIX U
PaBHBIX BEKTOPOB;
MOTUBUPOBAaTh BBEICHUE
MOHSATHUM W  ICHCTBUH,
CBSI3aHHBIX C BEKTOpaMH,




COOTBETCTBYIOLIUMH
NpUMEPAMU, OTHOCSIIH-
MHCS K  (QuU3HYECKUM
BEKTOPHBIM BEJIUYHUHAM;
NPUMEHATh BEKTOPbl U
JNEUCTBUS HAaJ HUMHU NIPHU
pELUIEeHHH  TeOMETpuYe-
CKMX 3aJ1a4

4.I{€KapTOBI>I KOOPAHWHATHI Ha IIJIOCKOCTH 9y

Paznoxenne BekTopa

1o JBYM
BekTOopam(3u4)

Koopaunater BekTopa(34)
[Ipocreimue 3a71a4n
KoopauHaTax(34)

HCKOJIIMHCAPHBIM

OOBsACHATH u
WJUTIOCTPUPOBATH TTOHSTHUSA
MPSAMOYTOJIBHOW CHUCTEMBI
KOOpJAWHAT,  KOOpAWHAT
TOYKM U KOOpJAMHAT
BEKTOpA; BBIBOAUTH U

UCIIOJIb30BATh npu
pelIeHuu 3a7a4
dbopmyIbl KOOpJAUHAT
CepeIUHbI OTpe3Ka,
JUTUHBI BEKTOpA,
PacCTOSTHUS MEXKTY
TBYMSI TOYKaMHU,

YPaBHEHHUSI OKPYKHOCTHU
U IPSIMOU

5.IIpaBuiIbHBIE MHOTOYTOJIbHUKH.
JInmvuHa OKpYKHOCTH U IUIOIIAb KpyTa.
Brraucienune miomanei 84

e [IpaBuibHbBIC
MHOT'OYTOJILHUKHU(24)

o JlnuHa oKpykHOCTH(2Y)
e [lmomanp kpyra(2u4)

dopMynupoBaTh
OIIpElIEIICHNE
MPaBUJIBHOTO
MHOT'OYT'OJIbHUKA;




e [lmomane KpyroBoro cekropa(24)

bopMyIupoBaTh u
J0Ka3bIBaTh TEOPEMBI 00

OKPY>KHOCTSIX,
OINHMCAaHHOMU 0KOJIO
MIPaBUIBHOTO

MHOTOYTOJbHUKA u
BIIMCAHHOM B HETO;
BBIBOJUTH u
UCIIOJIb30BaTh (OPMYJIbI
TSI BBIYMCIICHUS
IJIOMAAN  MPABUJIBLHOTO
MHOTOYTOJIbHUKA, ero

CTOPOHBI W  paauyca
BIIMCAHHOU

OKPY>XHOCTHU; peuaTh
3aJla4yd  Ha MOCTPOECHUE
MIPaBUIIBHBIX
MHOT'OYTOJIbHUKOB;
00BACHATH MMOHATHS
JUTUHBL - OKPYXKHOCTH U
TUIOIIATH Kpyra;
BBIBOJUTH (POPMYJIBI JUIS
BBEIYMCIICHUS JUIAHEI

OKPY)KHOCTH ¥  JIJTUHBI
IyTH, TUIOMATd Kpyra Hu
TIJI0TIA TN KPyrOBOTO
CEeKTOpa; MPUMEHSTh JTH
GbOpMyIIBl TIPU PEUICHUH




3a1a4

6 JIBHmKeHUS IIOCKOCTH 64 o [IpaBuiabHBIC OOBsICHATH,  4YTO
MHOTOYTOJIbHUKH(24) TaKoe oTOOpa)xeHue

e JliMHA OKPYKHOCTH IJIOCKOCTH Ha ceOs U B

Hﬂomaﬂb prra(zq) KaKOM cily4dac OHO

HAa3bIBACTCSA JBMOKCHHEM
IUNIOCKOCTH; OOBSICHSTH,
9TO TaKkoe oceBas
CUMMETpHS,

IEHTpaJbHAss CHMMETPHS,
IapaJuIeNbHbIA EPEHOC U
MTOBOPOT; OOOCHOBBLIBATH,
9TO OTU OTOOpaKEHUS
IJIOCKOCTH  Ha  cebs
SBIISAIOTCS JIBUKCHUSMU;
OOBSCHSTD, KaKoBa
CBSI3b MEXKIY JIBHXKE-
HUSMH M HaJ0XCHHSIMH;

e [lmomane KpyroBoro cekropa(24)

WLTIOCTPUPOBATH
OCHOBHBIE BUJIBI
JIBU)XCHUM, B TOM YHCIC
c MOMOIIbIO
KOMIBIOTEPHBIX po-
rpamMm

7 .IloBTOpenue, 0000I1ICHHE, e PerieHre TPEYTroJIbHUKOB(24)

CUCTEMaTHU3alMs 3HaHUU 74 e CKaJISIpHOE MPOU3BEICHUE

BEKTOPOB(24)

e OKpY>XHOCTH ONMCAHHAS 1




BITMCAaHHAs! B MHOTOYTOJIBHUK(24)

e JlnMHA OKPYKHOCTH
kpyra(14)

A IUIOLIAJb

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

KaJjieHqapHo — TeMaTH4YeCcKOe IIAHHPOBAHHE

Ne Tema ypoxka KonuyecTtBo yacon Hata
n/n Bcer | Kontponbnsie | [Ipaktuueckue U3YUYCHUS
paboThI paboThI
1 OnpeneneHue 1 1
TPUTOHOMETPHUECKUX (YHKIIUN YTIIOB
ot 0° mo 180°
2 DopMyJIbl IPUBEICHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1
6 Teopema cuHYCOB 1
7 Teopema CHHYCOB 1
8 Teopema cuHYCOB 1
9 HaxoxxJaeHue JJIMH CTOPOH U 1
BEJIMYHH YTJIOB TPEYTOJIbHIUKOB
10 Pelienne TpeyroJbHUKOB 1
11 Pemienne TpeyroJbHUKOB 1
12 Pelenue TpeyrojibHUKOB 1
13 Perenne TpeyroabHUKOB 1
14 [IpakTrnueckoe IIPUMEHECHHUE 1
TEOpEM CHHYCOB M KOCHHYCOB
15 [IpakTrueckoe IIPUMEHECHHE 1 1




TCOPEM CMHYCOB U KOCMHYCOB

16

KontponbHas pabora mo Teme
"Pemenne TpeyrojabHMKOB"

17

[lonsiTue o mnpeobpazoBaHUU
oI00us

18

COOTBETCTBEHHBIE 3IIEMEHTHI
oJI0OHBIX (QUTyYp

19

CoOTBETCTBEHHBIE AJIEMEHTHI
o00HBIX GUTYD

20

Teopema 0  IIpOU3BEIECHUU
OTpE3KOB Xopz, TeopeMa 0
MIPOU3BEACHUN OTPE3KOB  CEKYIIUX,
TEOpeEMa O KBaJIpaTe KacaTelIbHON

21

Teopema 0  NpPOW3BEICHHUH
OTPE3KOB X0px, TeopeMa 0
MIPOU3BEJICHUN OTPE3KOB  CEKYIIHX,
TEOpeMa O KBaIpaTe KacaTeJIbHOU

22

Teopema 0  mpoOU3BEIECHUU
OTpE3KOB Xopz, TeopeMa 0
MIPOU3BEACHUN OTPE3KOB  CEKYIIUX,
TEOpeMa O KBaJIpaTe KacaTelbHOU

23

[IprumeHeHne TeopeM B pELLICHUU
reOMETPUYECKUX 3aJ]1a4

24

[IpuMeHeHue TeOpeEM B PELICHUH
reOMETPUYECKHX 3a/1a4

25

IIprumeHeHune Teopem B peLIeHUU
reOMETPUYECKUX 3a]1a4

26

KonTtponbHas pabora mo Teme




"IIpeobpazoBanue noao00us.
Mertpuueckue COOTHOIIICHUS B
OKPYXHOCTH"

27

Onpenenenne BEKTOPOB.
@Ou3n4ecKni U IeOMETPUYECKUMI
CMBICJI BEKTOPOB

28

Crnoxenue u BBIUUTAHHE
BEKTOPOB, YMHOXCHHE BEKTOpa Ha
YUCIIO

29

Cnoxenue )51 BBIYHMTAHHUC
BCKTOPOB, YMHOXCHHC BCKTOpa Ha
qucCJIo

30

Cnoxenue )51 BBIYHMTAHHUC
BCKTOPOB, YMHOXCHHC BCKTOpa Ha
quCJIo

31

Pa3noxxenne BekTOpa MO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM

32

Koopannatel BekTopa

33

CkansipHoe IIPOU3BEICHUE
BEKTOpPOB, €ro MNPUMEHEHHE JJIA
HaXO0XJIEHUs JUIMH U YTJIOB

34

CkansipHoe IIPOU3BEICHUE
BEKTOpPOB, €ro MNPUMEHEHHE JJIA
HaXO0JICHUS JUINH U YTJIOB

35

Pemenne 3amad Cc ITOMOIIBIO
BEKTOPOB

36

Pemenue 3amau ¢ MOOMONIBIO
BEKTOPOB




37 [IpumMeHeHUe  BEKTOPOB IS 1
penieHus 3a1a4 GU3NKu

38 KontponsHas paboTta mo Teme 1
"BekTops"

39 JlekapTOBbl KOOPAMHATHI TOYEK 1
Ha TJIOCKOCTHU

40 YpaBHeHUE TIPSIMOI 1

41 YpaBHeHHUE NIPSIMON 1

42 YpaBHEHHE OKPYKHOCTH 1

43 Koopaunatsl TOYEK 1
NepeceyeHUs] OKPY>KHOCTH U IPSIMOM

44 Meton KoopAMHAT NPU PEIICHAN 1
TeOMETPUUYECKUX 3aJ]a4, MPAKTUIECKUX
3ajaq

45 MeTon KoOpAMHAT IPH PEIICHUN 1
TeOMETPUUYECKUX 3aJa4, MPAKTUIECKUX
3aja4

46 Meton KoOpAUHAT MPU PELICHUH 1
reOMETPUUYECKUX 3ajay, MPaKTUYECKUX
3aja4

47 KonTtponbHas pabota mo Teme 1
" JlekapTOBBI KOOPAMHATHI Ha
IJIOCKOCTH"

48 [IpaBriIbHBIE MHOTOYTOJIBHUKH, 1
BBIUHCIICHUE UX DJIEMEHTOB

49 Yucno n. JInrHa OKpyKHOCTH 1

50 Yucino n. JInrHa OKpyKHOCTH 1

o1 JInmuHa nyru OKpy»KHOCTH 1




cC

52 Panuannas mepa yria 1

53 [lnmomaae  Kpyra,  ceKrTopa, 1
CerMeHTa

54 [lnomaas  Kpyra,  CeKTopa, 1
CerMEHTa

55 [lnomaas  Kkpyra,  CeKTopa, 1
CerMEHTa

56 [Tousatue 0 JIBUKEHUH 1
IJIOCKOCTH

57 [TapannenbHbIiA MEPEHOC, 1
IOBOPOT

58 [TapannenbHbIi MEPEHOC, 1
MOBOPOT

59 [MapannensHbIN NIEPEHOC, 1
MOBOPOT

60 [MapannensHbIi NIEPEHOC, 1
IOBOPOT

61 [IpuMeHeHne ABWKEHHN OpH 1
pENIeHNH 3aa4

67 KonTtponbHas paboTa mo Temam 1
"[IpaBunbHBIE MHOT'OYT'OJIBHUKMU.
OKpyXHOCTb. [[BHXKEHUS TIITOCKOCTH"

68 [ToBTOpEHUE, o0o01eHue, 1
cucreMaru3anusi 3HaHuil. M3mepenue
TCOMETPUYECKHIX BEJTUYHH.
TpeyroJbHUKU

O611y 68
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