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MOSICHUTEJIBHASA 3AITMCKA

Pabouas nporpamma yuebHoro Kypca «l'eomerpus» 6a3oBoro ypoBHs st oOyuaroniuxcst 10 —11 kiaccoB paspabortana Ha
ocHoBe DenepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro o0mero oopa3oBaHHs, ¢ y4ETOM COBPEMEHHBIX
MHPOBBIX TPeOOBAHUH, MPEIBABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U TPaAWIMN POCCHICKOro oOpa3zoBaHus. Peammzamms
pOrpaMMbl 00eCIIeYMBACT OBJIAJICHUE KIIOUEBBIMH KOMIIETCHIUSIMHU, COCTABISIONIMMHU OCHOBY JJISl CAMOPA3BUTHUS U HENPEPHIBHOTO
00pazoBaHusl, IEJIOCTHOCTh OOIEKYIbTYPHOTO, INYHOCTHOT'O M IIO3HABATEILHOTO Pa3BUTHUS TMYHOCTH 00yYarOIIHXCS.

HEJHA N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TeOMeTpHUH Ha YPOBHE CPEeTHETO 00IIero oopa3oBaHus 00YCIOBICHA IPAKTHIECKOW 3HAYMMOCTEIO
METaNpeMETHBIX M MPEAMETHBIX PE3yNbTaTOB OOYUEHHS TCOMETPUH B HAINPABICHHM JUYHOCTHOTO Pa3BUTHSA OO0ydJaroIuXcs,
¢dopmupoBaHust (YHKIMOHAJIBHOW MaTeMaTHYeCKOW TI'pPaMOTHOCTH, W3Y4YEeHHUs JAPYrHX Yy4YeOHbIX JIUcUUILIMH. PaszButne y
00y4alomuXxcs IPaBUIbHBIX MPEACTABICHUI O CYIIIHOCTH U MPOUCX0XKICHUN T€OMETPHUECKUX a0CTpaKIUid, COOTHOLIEHUH PEaJIbHOTO
U UJICaTIbHOTO, XapaKTepe OTPaKCHUSI MaTEMAaTHIECKOW HAyKOH SIBJICHUH M MIPOIIECCOB PEaIbHOTO MUPA, MECTE TEOMETPHU B CHCTEME
HayK U POJIM MaTeMaTHYECKOTO MOJICIMPOBAaHHMS B HAayYHOM IIO3HAHUM M B INIPAKTUKE CIIOCOOCTBYEeT (POPMHPOBAHHIO HAYYHOTO
MHUPOBO33pEHHS YUAIIUXCS, @ TAKXKE KaUeCTB MBIIIJICHUS, HEOOXOANMBIX JUIS alalTallid B COBPEMEHHOM OOILIECTBE.

I'eomeTpust sBIsieTcst OAHUM M3 0a30BBIX NPEIMETOB Ha YPOBHE CpemHero oOmero oOpas3oBaHWs, Tak Kak oOecrednBaeT
BO3MOXKHOCTD U3Y9IEHUs KaK AUCIUIUINH €CTECTBEHHO-HAYYHON HAIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MplnuieHHe, GopMUpyeMOe MPH U3YyYEHUH OOyYalOIIMMUCS NOHSATUHHBIX OCHOB T€OMETPUM M MOCTPOCHHU
LEMOYKN JIOTUYECKHX YTBEPXKICHWH B XOJE PEIICHMS TI'€OMETPHYECKHX 3a7ad, YMEHHE BBIABUIAaTh W OINPOBEPraTh THUIIOTE3EI
HETIOCPECTBEHHO MCIIONB3YIOTCS IIPH PELICHUH 3324 €CTECTBEHHO-HAyYHOTO IIMKJIa, B YACTHOCTH M3 Kypca (DU3UKH.

YMeHHe OpHEeHTHUPOBAThCSI B IPOCTPAHCTBE HIPAeT CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSAX JEATEIBHOCTH YEIOBEKa.
OpueHTanusi 4elioBeKa BO BPEMEHH W NPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COLHMAIbHOrO OBITHS, (opMa OTpakeHHs
OKpYXXAIOIIEr0 MHpa, YCIOBHE YCIEHIHOTO IIO3HAHWS M AaKTUBHOTO IIpeoOpa3oBaHus AeHcTBUTENbHOCTH. OnepupoBaHHE
MIPOCTPAHCTBEHHBIMU O0Opa3aMu OOBEAUHSAET pa3Hble BHIb Y4eOHONH U TPYHOBOH JEATEIbHOCTH, SBISIETCS OJHUM U3
npodeCcCHOHANBFHO BaXKHBIX KauyecTB, IIO3TOMY aKTyajbHa 3a1ada GOpMHUpOBaHHs y 00y4alolMXCsi NPOCTPAHCTBEHHOTO MBIIUICHHS
KaK pPa3HOBUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K IIPAKTHYECKOH JESTENHBHOCTH II0
MHOTUM HaIlpaBIICHUSIM.

Lens ocBoenusi mporpamMmbl yueOHOro kypca «I['eomeTpusi» Ha 0a30BOM YpoBHE OO0yueHHs — 0OIE0Opa3oBaTENbHOE U
OOIIEKyIbTYpHOE Pa3BUTHE OOydaroUIMXcs Yepe3 oOecredyeHre BO3MOXKHOCTH NMPUOOPETEHHsS M MCIIOIb30BaHMS CHCTEMAaTHUECKHX
T€OMETPUYECKUX 3HAHUHA W JEHCTBHH, CreU(UYHBIX T'€OMETPHH, BO3MOKHOCTH YCIIEHIHOTO MPOJOJDKEHUs 0Opa3oBaHUS MO
CNICHHUAIBHOCTAM, HE CBA3aHHBIM C IPUKJIAHBIM HUCIIOJIb30BAHUEM I'COMETPUN.

IIporpamma mo reoMmerpun Ha 0a30BOM ypOBHE MpeJHA3HAUECHA ISl OOy4YaIOUIUXCS CPEIHEH IIKOJBI, He HCIBITHIBABIINX
3HAUUTEJIBHBIX 3aTPyAHCHWH Ha YpOBHE OCHOBHOTO o0miero oOpaszoBaHus. TakuMm oOpa3oM, oOydaromuecss Ha 0a30BOM YpOBHE
JIOJDKHBI OCBOHMTH OOIIME MaTeMaTHYeCKWEe YMEHHs, CBS3aHHBIE CO CIEHNU(UKON TeOMEeTpUH M HEOOXOAMMBIC Ul J>KU3HH B
COBpeMeHHOM obmiectBe. Kpome 3TOro, OHM HMMEIOT BO3MOXXHOCTh H3YyYHTh I'e€OMETpHIO Oonee TIyOOKO, €CcliM B JajbHEHIIeM
BO3HHUKHET HEOOXOMMOCTh B TEOMETPUIECKIX 3HAHHAX B IPO(eCCHOHAIBHOM eI TebHOCTH.

JlocTimkeHne eI OCBOCHUS MPOrpaMMbl 00ECIIeYMBACTCsl PEIICHHEM COOTBETCTBYIOIIMX 3a1ad. [IpHOpUTETHBIMU 3aJadyaMu
ocBoeHus kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBsirOTCS:

e (dopMHpOBaHME MPEACTABICHUS O TIEOMETPHM KaK YacTH MHUPOBOH KyJIbTYpbl M OCO3HaHHWE €€ B3aMMOCBSI3U C

OKPYXXAIOIINM MHUPOM;
° q)OpMI/IpOBaHI/Ie NpEeACTABIICHUA O MHOI'OrpaHHHMKax W TEJIaX BpalICHUA KakK O BaXKHEHIIINX MaTEMaTHYECKUX MOACIIAX,
TIO3BOJIAIOIIHUX ONMCHIBATH U U3YYaTh PA3HBIC ABJICHUA OKPYXKAIOMICTO MUPA,

e  (opMHpOBaHME YMEHHS PACIIO3HABATH HAa YEPTEXaX, MOJIEISIX U B PEAIbHOM MUPE MHOTOTPaHHHUKH U TeJla BPAIlCHHS;

e  OBJIAJICHHWE METOJAMHU PEIICHHS 33/1a4 Ha IOCTPOCHHUS Ha M300paKEHUSIX MIPOCTPAHCTBEHHBIX QUTYD;

° q)OpMI/IpOBaHI/Ie YMEHUA ONIEPUPOBATH OCHOBHBIMU IMOHATUAMH O MHOTOIpaHHUKAX W TEJIaX BpalICHHUA U UX OCHOBHBIMHU

CBOWMCTBaMU;

® OBJAJCHUME QITOPUTMaMM pELICHUs] OCHOBHBIX THIIOB 33j1a4; (OpPMHPOBAHHME YMEHHS IPOBOAUTH HECIIOKHBIC
JIOKa3aTeNbHbIE PACCYKIEHUS B XO/I€ PEIISHHs] CTEPEOMETPHUYECKUX 3a/1a4 M 3a71a4 C MPAKTUYECKUM COJIepIKaHHEM;

° Pa3BUTHC HWHTCJUICKTYaJIbHBIX u TBOPYCCKUX CIIOCOOHOCTEN o6yqa}0mnx0ﬂ, IMO3HABaTEILHOMN AKTUBHOCTH,
HCCIIEI0BATEIbCKNX YMEHNH, KPUTHYHOCTH MBILIICHUS;

e (opmupoBaHHe (QYHKIIMOHAIBHOH TPaMOTHOCTH, pEJICBAaHTHOH TE€OMETPHHM: YMEHHE paclo3HaBaTh MPOSBICHUS
TeOMETPHUUECKUX HMOHATHH, 00BEKTOB W 3aKOHOMEPHOCTEH B PEaJbHBIX JKU3HEHHBIX CHUTYalMAX W IPU H3YYCHHUU APYTHX
y4eOHBIX TPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (hOpMyJIMpOBaTH MX Ha SI3bIKE I'€OMETPHH M
CO3/1aBaTh TI'€OMETPUUYECKHE MOJIENH, NPUMEHATh OCBOCHHBIM TI€OMETPHYECKMH anmapar sl pPEeIlIeHHs IPaKTHKO-
OPHEHTHPOBAHHBIX 33124, HHTEPIPETUPOBATH U OLICHUBATH IOTYyICHHBIE PE3YIbTATHI.

OTaM4YuTeNHbHOM OCOOEHHOCTBIO NMPOTrPaMMBI SIBIISICTCS BKJIIOYEHHE B KypC CTEPEOMETPUM B Haudalle €ro M3y4deHUus 3ajad,
pelaeMbIX Ha YpOBHE HHTYMTHUBHOTO IIO3HAHUS, U ONpEJeaEHHBIM 00pa30M OpraHM30BaHHAs padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT



Pa3BUTHIO JIOTHYECKOTO M IMPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET NPOTCKAaHWE HMHTYWTHBHBIX IIPOIECCOB, MOTHBHPYET K
JanbHEHIIEMY H3yUCHHUIO IPEIMETa.

[Ipeanoyrenue oTHAETCsl HANIAIHO-KOHCTPYKTUBHOMY METOIY OOYYEHHs, TO €CTh TEOPETHUECKHE 3HAHUsS MUMEIOT B CBOCH
OCHOBE YyBCTBEHHOCTH IIPEIMETHO-TIPAKTHIECKON AEATEIBHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEACTABICHUH y ydalIuxcs B Kypce
CTEPEOMETPUH TPOBOAMTCS 3a CUET pEHIeHUs 3aJad Ha CO3JaHWE MNPOCTPAHCTBCHHBIX O0pa3oB M 3aJad Ha ONEPUPOBAHHE
IPOCTPAHCTBEHHBIMU oOpa3amu. Co3naHue oOpasa IPOBOJAUTCA C OIOPOM Ha HAINIAAHOCTb, a ONEPHUPOBAHHE 0OPa3OM — B YCIOBHAX
OTBJICUEHHSI OT HATJISIAHOCTHU, MBICIEHHOTO U3MEHEHUS €r0 UCXOAHOTO COJepKaHMUs.

OcHoBHBIE conepkaTenbHble THHUN Kypca «['eomerpum» B 10-11 wmaccax: «MuororpanHukmny, «I[IpsMbie U IIOCKOCTH B
npoctpaHcTBe», «Tema BpameHus», «BEeKTOpel W KOOpAWHATHL B TMPOCTPaHCTBE». DOPMHPOBAHME JIOTHUECKUX yMEHHI
pacrpezenseTcs He TOJIBKO MO COAEpKaTeNIbHBIM JIMHUSAM, HO U 110 ToiaM 00y4eHUs Ha ypOBHE CpeTHero ooiiero oopa3oBaHusi.

Coneprxanne 00pa30BaHUsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YyIbTaTaM OCBOEHHS pabodel MporpaMMBbl, pacrpecIEHHbIM
0 rojaM OOy4YeHHus, CTPYKTYPUPOBAHO TakuM OOpa3oM, YTOOBI OBJIJICHHE TCOMETPUYECKHIMHU MOHATHAMH ¥ HaBBIKAMHU
OCYIIECTBIISUIOCH TOCIEAOBATENIFHO W IIOCTYNAaTEIbHO, C COOJIOJICHHEM IPHHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS
BKJIIOYQJIUCH B OOLIYI0 CHCTEMY TI€OMETPHYECKUX IMpEICTaBICHUH 00YyYaloluXcs, paciuupsisi ¥ YriayOousist e€, oOpa3ys NpodHble
MHO)KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha m3y4enne reomerpun otBomuTcs 2 gaca B Henmenro B 10 kimacce u 1 gac B Hemenro B 11 kimacce, Bcero 3a JiBa roja oOydeHHs
- 102 yuebHBIX yaca.

COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMble U MJIOCKOCTHU B MPOCTPAHCTBE

OCHOBHBIE NOHATHS CTEPEOMETpHUU. Touka, psiMasi, TNIOCKOCTh, MPOCTPaHCTBO. [oHATHE 06 aKCHOMAaTUYECKOM MOCTPOSCHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacrmono)keHHe NPSMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs, NapajjielbHble U CKpEIIUBAIOIIUECs MpsSMBIE.
[TapannensHOCTh NPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: Mapajule/IbHbIEe MPSAMBIE B MPOCTPAHCTBE; MapajIeIbHOCTh TPEX MPSIMBIX;
NapajuIeIbHOCTh MPSIMOM M IUIOCKOCTH. YTIJIBI C COHANpaBJICHHBIMH CTOPOHAMM; YIOJ MEXIY MpsIMBIMU B IPOCTPAHCTBE.
[TapayenbHOCTh MIIOCKOCTEHN: MapajuieNbHble IUIOCKOCTH; CBOMCTBAa MapajuleNbHBIX MIOCKOCTEW. IIpocreiimue mpocTpaHCTBEHHBIE
(Urypbl Ha IUIOCKOCTH: TETPadp, KyO, Mapajuieienunea; NOCTPOSHUE CeUEeHHH.

[lepneHauKyASIpHOCTh MPSIMOM M IJIOCKOCTH: NEPHNEHAMKYJSPHBIE MPSIMblE B NPOCTPAHCTBE, IMpsIMble NapauleibHble U
NEPHEeHIUKYISIPHbIE K IUIOCKOCTH, NPU3HAK MEPHNEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O MPSIMOU NEPNEHIUKYJIAPHOU
IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIrOJ MEXAY HPsIMOMl M IUIOCKOCTBHIO; JABYTPAHHBIN YroJl, JUHEHHBIM yrojl ABYTPaHHOTO yTJa.
[lepneHnuKyIslp U HAKIOHHBIE: PACCTOSIHAE OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHHE OT MPSMOMU J0 TUIOCKOCTH, MPOEKIHs GUrypsl Ha
IJIOCKOCTh.  IleprneHauKyIapHOCTh IUIOCKOCTEH: NpHU3HAK MNEPHEHIUKYISIPHOCTH JByX Iockocted. Teopema o Tpéx
NEPIEeHIUKYIISIpax.

MHoOrorpaHHUKHu

[TonsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOI'OIPAHHUKA, BBINYKJbIE W HEBBIIYKJIbIE MHOIOIPAaHHUKH; pa3BEPTKa
MHOTOrpaHHHKa. [Ipu3Ma: N-yrompHasi Mpu3Ma; TPaHU W OCHOBAHWS IPHU3MBI; IpsSMas W HAKIOHHAsI MPHU3MBI; OOKOBas W TOJHAS
MOBEPXHOCTh Ipu3MeL. [lapamnenenunesn, NpsSAMOYTOJbHBIA Mapanjenenunes U ero cBoicrBa. [IupaMuma: N-yronpHas MHpamMuIa,
IrpaHd M OCHOBaHWE TMHUPaMUJbI; OOKOBas W TOJHAS MOBEPXHOCTh MUPAaMUJbI, MpPAaBHJIbHAS M YCEUEHHAs MHUpaMuja. DIEMEHTHI
npu3Mbl U nupamuabl. [IpaBuiibHble MHOTOTPaHHUKH: MOHSTHE MPAaBWIBHOIO MHOTOIpAaHHUKA; MpaBWIbHAA NpU3Ma W NpaBUIIbHAS
NMpaMuia; TpaBUIIbHAS TPEYToJibHAS MUpaMUAa W MPaBWIBHBINA TeTpadp; kyO. [IpencraBineHre o MpaBWIBHBIX MHOTOTPAHHHUKAX:
OKTa3p, ToJeKa’ap U ukocadap. CedeHns IpU3MBbI U TUPAMHAIHL.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENILHO TOYKHU, NPSAMOH, TNIOCKOCTH. DJIEMEHTHl CUMMETPUM B MHUpaMUax,
napajuiesienune1ax, NpaBuibHbIX MHOTOIPAaHHUKAX.

Brruncrnenue »7IE€MEHTOB MHOTOTPAaHHHMKOB: pé&Opa, amaroHanu, yriael. llmomane OOKOBOH IOBEpXHOCTH W IOJHOM
MMOBEPXHOCTH TPSIMON TPHU3MBI, IUIONMAJb OCHOBAaHWH, TeopeMa O OOKOBOH IMOBEPXHOCTH NPsSMOW Tpu3MbL [lmomanb OGokoBOU
MTOBEPXHOCTH W TOBEPXHOCTH NPABIIILHOW MHPaMHIBI, TeOpeMa O IUIOMAAn yceu€HHOU mupamuabl. [ToHstue 00 o0béMe. OOBEM
MIUPAMHUIBI, TPU3MBI.

[TonoGHsIe Tena B mpocTpancTBe. COOTHOLICHUS MEKIY IUIOMIAIIMH MTOBEPXHOCTEH, 00bEMaMy IOJOOHBIX TEII.

11 KJIACC

Tena BpaueHus

Hummaapuyeckas MOBEPXHOCTh, O0pa3ylomue IFIHHIPUYECKOH MOBEPXHOCTH, OCh LMIMHAPHUYECKOH ITOBEPXHOCTH.
Hwmmaap: ocHOBaHUS U OOKOBasi MOBEPXHOCTH, 00pa3yromas i 0Ch; IUTOMA b OOKOBOW H IMOJHOU TTOBEPXHOCTH.

Konnueckasi mMOBepXHOCTh, 0Opa3yroonIue KOHHYCCKOW MOBCPXHOCTH, OCh M BEpIIMHA KOHUYCCKOW TMOBepXHOCTH. KoHyc:
OCHOBaHHWE M BepIINHA, 00pa3yromas U OCh; IIONaab OOKOBOW M TIOJHOW IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIollre U BBICOTA;
OCHOBaHHS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, pamuyc, AUaMeTp; IUIONIaab MOBEpXHOCTH cdepbl. B3anmMHoe pacroiioxkeHrue cepsl U IUIOCKOCTH;
KacareJbHasl IIOCKOCTh K chepe; TUIoImaas chepsl.



N3o0paxkeHue Ten BpaleHus Ha IMI0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOuHammu Tenm BpamieHMss W MHOTOTPAHHUKOB. MHOTOTDaHHHK, OIHMCAaHHBIM OKOJO cdepsl; cdepa, BIUCAHHAS B
MHOTOTPaHHUK, WX TEJIO BPALCHHUS.

[Tonstne 06 006BEMe. OcHOBHBIE CBOHCTBA 00BEMOB Teil. Teopema 00 00BEME MPAMOYTOJIBHOTO Mapajulelienurnena u
ciencteus u3 He€. OOBEM mMHAPa, KoHyca. OO0BEM mapa u IIomanb chepsl.

[Tono6usie Tena B npoctpaHcTBe. COOTHOLICHUS MEXAY IIJIOIIAAIMH OBEPXHOCTEH, 00bEMaMK OLOOHBIX TeJ.

CeueHus nunMHApa (MapanieNbHO M HNEpHeHIUKYISIPHO OCH), C€UeHHs KOHyca (MapajieIbHOE OCHOBAaHMIO U IIPOXOASIIee
Yepe3 BEpIINHY), CEICHUS Iapa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

Bexrtop Ha miockocTd U B npocTpaHcTBe. CI0XKEHUE U BHIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha umcio. PasnoxkeHue
BEKTOpa Mo TpEM HEKOMIUTaHAPHBIM BekTopam. IIpaBmino mapamnenenmnena. Pemrenue 3agad, CBSI3aHHBIX ¢ MPUMEHEHHEM IPaBHI
nedcTBui ¢ BekropaMmu. IIpsiMmoyronbHasi cucreMa KoopAuHAaT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocteiimne 3amaum B
KOOpAMHATaxX. YTrod Mexay Bekropamu. CkansgpHOe MpoH3BeicHUE BEKTOPOB. BbuncieHne yrioB Mexay NpSMbIMU U IJIOCKOCTSAMHU.
KooparHaTHO-BEKTOPHBIN METOM NP PEIIEHUHN FeOMETPHUUECKUX 3ajay.

INIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JINMYHOCTHBIE Pe3yIbTAaThl OCBOSHHUS IPOrPaMMBbl yUeOHOT0 npeamera «MaTeMaTHKay XapakTepU3yTCs:

I'pasknaHckoe BocniuTaHue:

c(hOpPMUPOBAHHOCTBIO T'PAKAAHCKONH MO3UIMM OOYyYalomIerocsi Kak aKTHBHOIO W OTBETCTBEHHOTO WICHA POCCHHCKOTO
oOImecTBa, MPEACTABICHHEM O MAaTEMaTHYSCKHX OCHOBAaX (DYHKIMOHUPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHHU, TNPOICAYP
Tpa’kAaHCKOTO 00IecTBa (BBIOOPHI, OMPOCH H TIP.), YMEHHEM B3aWMOIEHCTBOBATh C COIMAIBLHBIMA MHCTHTYTaMU B COOTBETCTBHUH C
nX QYHKIUAMH U Ha3HAUYCHHUEM.

IlaTpnoTnyeckoe BocMTaHMe:

c(OPMUPOBAHHOCTBIO POCCHUICKON TI'pa)KAaHCKOH HAGHTHYHOCTH, YBaKEHHsS K MPOLUIOMY W HACTOSIIEMY POCCHHCKON
MaTeMaTHKH, [EHHOCTHBIM OTHOIICHHWEM K JOCTIDKCHHSAM POCCHHCKHX MAaTeMaTWKOB M POCCHHCKONM MaTeMaTHYECKOH IIKOJBI, K
HCIIOJIb30BAHUIO ITUX JIOCTIKEHUH B APYTHX HayKaX, TEXHOJIOTHUSIX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHEM [IyXOBHBIX LEHHOCTEH pPOCCHIICKOTO Hapoaa; cOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MIOBE/ICHHS, CBA3aHHOTO C MPAKTUYECKHUM IPHUMEHEHHEM JOCTIKCHHUH HAayKH M AEATEIBHOCTHIO YyUEHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJla B TIOCTPOSHUE YCTOWYHMBOTO Oy IyIIero.

JcTreTnyecKoe BOCIMTAHUE:

JCTETHYECKUM OTHOIICHHEM K MHUpY, BKIJIIOYAsl SCTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPelIeHHH,
paccymueﬂmﬁ; BOCIIPUUMYHUBOCTBIO K MATEMAaTUICCKNUM aCIICKTaM Pa3JIMYHBIX BUAOB UCKYCCTBA.

PuznyecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTEIO YMEHHSI IPUMEHSITh MaTeMaTHUeCKHe 3HaHMS B MHTEpecax 3/I0pOBOTO M Oe30macHOro odpasa JKH3HH,
OTBETCTBCHHOT'O OTHOILICHMS K CBOEMY 3/I0POBBIO (3/10pOBOE NMHUTaHWE, COANAHCHPOBAHHBIN PEKUM 3aHATHI M OTAbIXA, PEryJIsIpHas
(u3nyeckas akTUBHOCTB); (PU3NYECKOTO COBEPILICHCTBOBAHUS, P 3aHATHSIX CIIOPTHBHO-0310POBUTEIBHOM €S TEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TpYyJy, OCO3HAaHHEM LEHHOCTH TPYJONIOOHS; HMHTEPECOM K pa3IM4YHbIM cdepam mpodeccHoHanbHON
JIESITENTBHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ MPIIOKEHMSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymieil npodeccun u
pean30BbIBAaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHbI; TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO H
caM0o00pa30BaHMIO Ha TNPOTSHKEHWHM BCEH JKM3HM; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B pPEIICHHM IPaKTUYECKUX 3ajad
MaTeMaTHYeCKOH HAPaBIEHHOCTH.

JKoJI0rnYecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTEIO IKOJIOTUYECKOH KYJIBTYpHl, IIOHHMAaHWEM BIHMSHHUS COLMAIBLHO-3KOHOMHYECKHX IIPOIECCOB Ha
COCTOSTHHE TIPUPOJHON M COIMAJbHOW Cpebl, OCO3HAHMEM TIJI00ANBHOrO XapakTepa 3KOJOTMYEeCKHX INpo0jeM; OpHeHTaluueld Ha
IIPUMEHEHNE MaTEeMaTHUECKUX 3HAHMH JJIS PEIIeHNS 3a/1a4 B O0JIACTH OKPY)KAIOIIEH cpeibl, MIIaHWPOBAHMS IIOCTYIIKOB M OLEHKH MX
BO3MOJKHBIX MOCHEACTBHH AJISI OKPYKAIOLIEH CpeJIbl.

lenHOCTH HAYYHOI0 MO3HAHUS:

c¢(hOpMHUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH W OOIIECTBEHHOU
IIPaKTUKHU, TOHUMaHHUEM MaTeMaTU4eCKOn HayKH Kak C(bepl)l YeJI0BEUECKOM JCATCIBHOCTHU, 3TAIIOB eé pa3BUTUA U 3HAYUMOCTH JJIA
pa3BUTHs LMBUIM3ALUYU; OBIAJEHHEM S3bIKOM MAaTEMATUKU U MaTE€MaTHYECKOW KyJNbTypoH KaK CpeICTBOM HO3HAHUS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH IMIPOCKTHYIO U UCCICAOBATCIBCKYIO ACATCIIBHOCTD MHANBUAYAJIIbHO U B I'PYIIIC.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS IPOTrpaMMbl y4eOHOro mpenmera «MareMaTHKa» XapaKTepH3YIOTCS OBIIaJICHHEM
YHUBEPCAJIbHBIMU  HO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCATbHBIMU ~KOMMYHUKAMUBHBIMU  OCUCMBUAMU, YHUBEPCATbHbIMU
PecyNAMUBHbIMU OCUCTBUAMU.

1) Vhuueepcarvuvie noznasamenvuvle Oeiicmeus, obecneyugaom QGopmuposanue 0a3068bIX KOSHUIMUGHBIX NPOYECCO8
obyyarowuxcs (0ceoenue Memoo08 NO3HAHUS OKPYICAIOWe20 MUPA, NPUMEHEHUE J02UHEeCKUX, UCCIe008aMeNbCKUX Onepayull, yMeHuil
pabomams ¢ ungpopmayueti).



ba3oBble Jlornueckue AeiicTBUA:

BBIABISITh U XapaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKM MAaTEMaTHIECKUX OOBEKTOB, MOHSATHH, OTHOIICHHH MEXIY
MOHATHAMY; (DOPMYJIMPOBATH ONpPENCNICHHUs] IOHITHI; YCTaHAaBIMBAaTh CYLIECTBEHHBI IpH3HAK KilacCH(UKaINY,
OCHOBaHHMS AJs1 0000IIEHNS U CPAaBHEHHS, KPUTEPHUHU NTPOBOAMMOTO aHAIIN34;

BOCIIPUHMMATh, (OPMYIHpOBaTh M MpPeoOpPa3OBBIBATh CYXKICHHS: YTBEPAUTEIbHBIC WM OTPHUIATEIBHbBIC, CIUHUYHBIC,
YacTHBIE U 00IIHUE; YCIOBHEIC;

BBISBIIATE MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHBOpeYMs B (akrTax, JAaHHBIX, HAOIIOJCHUSIX U
YTBEPKACHUAX; IPEAaraTh KPUTEPHUH VIS BBISIBICHHS] 3aKOHOMEPHOCTEH 1 IIPOTHBOPEYNIL;

JienaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JETYyKTHBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHUHN, YMO3aKIIOUEHUH
10 aHAJIOTUH;

MIPOBOANTH CAMOCTOSATENBHO J0KA3aTENbCTBA MAaTEMAaTHIECKUX yTBEPKICHNUH (IPSAMBIE U OT MPOTHBHOTO), BBICTPANBAThH
apryMEHTAIHIO, IPHBOANTH IPUMEPHI U KOHTPIIPHMEPEL; 000CHOBBIBATH COOCTBEHHBIE CY>KACHHS U BHIBOJBI,

BBIOMpaTh CIOCOO pelreHHs y4ueOHOW 3amaun (CpaBHUBAaTh HECKOJBKO BapUAaHTOB pELICHHs, BBIOMpaTh HambOoiee
MOJXOISIINH C y4ETOM CAMOCTOSITEIBHO BBIZICTICHHBIX KPUTEPHEB).

ba3oBble ucciie0BaTeIbCKHE AelCTBUA:

HCTIOJIB30BaTh BOMPOCHI KAaK HUCCIEIOBATEIBCKHIA HHCTPYMEHT MO3HAHUs; (HOPMYIMPOBATH BOMIPOCHI, (PUKCHPYIOIIHE
MPOTHBOpEYKE, MPOOJIEMY, YCTaHABIMBATH KMCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO
TIO3HIINI0, MHEHHE;

MPOBOAUTh CaMOCTOSATENIFHO CIUIAHMPOBAHHBIA 3KCIIEPUMEHT, HCCIICAOBAHUE [0 YCTAaHOBJCHUIO OCOOCHHOCTEH
MaTEeMAaTHYECKOTO 00BEKTA, SIBJICHUS, TPOIIECCa, BHIIBICHUIO 3aBUCHMOCTEH MEX 1y 00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMH;
CaMOCTOATENFHO (POPMYIHPOBaTh 00OOIIEHUS M BBEIBOIBI IO Pe3yiIbTaTaM IPOBEAEHHOTO HAONFOIEHUS, MCCICIOBAaHNU,
OIICHUBATh JOCTOBEPHOCTH MOJIYICHHBIX PE3YIIFTATOB, BEIBOJIOB U 00OOIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE Ipollecca, a TaKKE BBIABUraTh IPEANOJOKEHUS O €ro pa3BUTHM B HOBBIX
YCIOBUSX.

Pabora c undopmanueii:

BBISBJIST Ne(UUIUTHI HHpOpMALNK, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOIIPOC U [UISl PELLICHUS 3aaul;

BBIOMpaTh WH(POPMALMIO U3 HCTOYHHKOB PA3JIMYHBIX THIIOB, aHAIM3HPOBATh, CUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH
nH(popManuIo pa3INIHBIX BUIOB U (JOPM IpEaCTaBICHNUS;

CTPYKTYPHPOBaTh HH(OPMALHIO, TIPEJICTABISATE €€ B Pa3IMYHBIX (popMax, WILTIOCTPUPOBATH rpaduiecKy;

OLIEHMBAaTh HAIEXHOCTh UH(OPMALIUH IO CAMOCTOSITENBHO CPOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Vuugepcanvubie KOMMYHUKamueHvle Oelicmeus, 00ecneuusaiom Cc@OoOpMUPOSAHHOCHb — COYUALLHBIX — HABBIKOSG

obyuarowuxcs.

OO0meHnue:

®  BOCHPUHHMMATH M (OPMYIHPOBATH CYKACHHS B COOTBETCTBUH C YCIOBHSMH U UEISIMH OOINEHHUS; SICHO, TOYHO, TPAMOTHO
BBIP@XKATh CBOIO TOYKY 3PEHHS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUs IO XOJAY PEIICHHUs 3aJau,
KOMMEHTHUPOBATh IIOJYyYEHHBINH PE3YJIbTAT;

e B X0Jc 00CYXAEHHs 33/1aBaTh BONPOCHI 110 CYIIECTBY 00CYkaeMol TeMbI, IPOOJIEMbI, pelllaeMOo 3a/lauu, BHICKAa3bIBATh
WJIeH, HAlleJICeHHbIC HAa TOWCK PEILICHUs, COMOCTABISTH CBOM CYXICHUS C CYXKICHHUSMH NPYIHX YYaCTHHUKOB JHMAJOTa,
00HapyKUBaTh pa3IM4Ke U CXOJCTBO NO3UIMI; B KOPPEKTHOI hopme HOopMyIHpOBaTh Pa3HOIIIACHS, CBOU BO3PAXKEHUS;

o NPEACTABIIATE PE3YJIbTAThI PECIICHUA 3a/1a4U, OKCIICPUMEHTA, UCCIICIOBAHUs, ITPOCKTA; CAMOCTOATECIILHO BI)I6I/IpaTL (bopMaT
BBICTYIUICHHS C YIETOM 3a/1a4 IPE3CHTAIMN U OCOOEHHOCTEH ayIuTOPHH.

CoTpynHu4ectBo:

MOHWMATh WU HWCIOJB30BaTh MPEHMYIIECTBA KOMaHJHOW W WHAMBHIYILHON pa0OTHI MpHU penieHHH Y4eOHBIX 3ajad;
MPUHUMATE Ie]Ib COBMECTHOM JIESITENBHOCTHU, IUIAHHPOBATh OPTaHMU3alMI0 COBMECTHOHM pabOTHI, pacmpeneisTh BUIBI
paboT, JoroBapuBaThCs, 0OCYKIATh MPOIECC U PE3yIbTaT PAdOTHL; 0000IIATh MHECHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (00CykIeHus:, 0OMEH MHEHHH, «MO3TOBbIC IITYPMbI» W HHBIE); BBIOJTHSITH
CBOIO 4YacTh pabOThI M KOOPJAMHHUPOBATH CBOW JCHCTBUSI C JAPYTUMHU WIEHAMH KOMAaHJbI; OIEHWBATH KAa4eCTBO CBOETO
BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMH B3aHMOICHCTBHS.

3) Vuusepcanvhvie pezynamugnsle deticmeus, 06ecneuusaiom Gopmuposanie CMoiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG

Ju4YHOCmu.

Camoopranuzaums:

COCTaBIIATH TJIaH, AITOPUTM PEIICHHUS 3a/1a4H, BRIOMPATh CIOc00 PEIIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PEIICHUN C YUE€TOM HOBOM MHPOPMALINH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU TO3HABATEILHON pedIeKCcHn KaK OCO3HAHMS COBEPIIAEMbIX NCHCTBUIA M MBICIUTENBHBIX MPOIIECCOB,
HX PEe3yNbTATOB; BIAJETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOIIECCa M Pe3ysibTaTa PEIICHUS MAaTeMaTHIECKOM
3a/1a4m;

MPEIBUICTh TPYAHOCTH, KOTOPBIC MOTYT BO3HHUKHYTH IPU PEIICHUH 33Ja4Yl, BHOCUTh KOPPEKTHBBHI B JEATCIHLHOCTh HA
OCHOBE HOBBIX O0CTOATEIHCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEH;



®  OICHHWBAaTh COOTBETCTBHE pe3yiabTaTa e W YCIOBUSAM, OOBSACHATH NPUYMHBI JOCTIKCHHS WM HEIOCTIDKCHIUS
Pe3yIbTAaTOB ACATEINBHOCTH, HAXOAUTH OMIMOKY, aBaTh OIECHKY IPHOOPETEHHOMY OITBITY.

INPEAMETHBIE PE3YJIbTATBI
10 KJIACC

OmnepupoBath MOHATHSIMU: TOYKA, IPSMasi, IIIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX NPU PELICHUN T€OMETPHUUECKHX 3a1ad.

OmneprpoBaTh MOHATHAMH: APAIUIEITBHOCTD U MIEPIEHIUKYJIIPHOCTD MPSIMBIX U INTOCKOCTEH.

KrnaccuduupoBaTh B3aMHOE pacrioyioxKeHHe TPSIMbIX U INIOCKOCTEN B IPOCTPAHCTBE.

OmnepupoBaTh TOHATHSAMH: ABYTPAaHHBIH Yroj, I'paHd ABYTPaHHOTO Yria, peOdpo IBYTPaHHOTO YIja; JIMHEWHBIH Yrou
JIBYTPaHHOTO YIJa; TpagyCcHas Mepa ABYTPaHHOTO yIia.

OmneprpoBaTh MNOHATHUSIMH: MHOTOTPAaHHMK, BBIMYKJIBIA W HEBBIMYKJIBIH MHOTOTPAaHHUK, 3JEMEHTHI MHOTOTPAaHHHKA,
NPaBWJIBHBIAH MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BUIbI MHOTOTPaHHUKOB (ITMPaMuU/ia; MPU3Ma, NPSMOYTOJIBHBII Napaienenunes, Kyo).

KnaccudunupoBaTs MHOTOTpaHHHUKH, BBIONPAsi OCHOBAHMS [UIS KIacCH(UKamy (BBITYKIIbIE X HEBBITYKJIBIE MHOTOTPaHHUKH;
NpaBUJIbHbIE MHOTOTPAHHUKH; MIPSMBIC M HAKJIOHHBIE IIPU3MBI, apaJlIeNIeIIUIE bl ).

OmnepupoBaTh MOHATHIMH: CEKYIIasl INIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIUIEI TOCTPOCHHS CEUCHUH, UCIONB3Ys METOJ CIIEOB.

CtponTh cedeHHs MHOTOTPAaHHHKOB METOIOM CJEIOB, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PHCYHKOB INPOCTBIX
00BEMHBIX GHUTYp: BUI CBEPXY, COOKY, CHU3Y.

Pematp 3amaum Ha HaXOXACHHE TEOMETPHUYECCKHX BEJMYMH IO oOpaslaM WINM alropuTMaM, IPHMEHSS W3BECTHBIC
aHAJTUTHYCCKUE METObI IPH PEIICHUN CTaHJapTHBIX MAaTEMAaTHIECKUX 3a/1a4 Ha BBIYHCICHHE PACCTOSHUI MEKAY IBYMS TOUKAMH, OT
TOYKH JI0 MPSIMOH, OT TOUKH J0 IUIOCKOCTH, MEX]Y CKPEIMBAIOIINMHUCS TPSIMBIMU.

Pemwath 3amaun Ha HaxXOX/IEHHE TEOMETPHYECKUX BEJIMYMH 10 oOpasliaM WM alropuTMaM, IPHMEHsSE W3BECTHBIE
AHAJTUTHYCCKUE METOJBI NPH PELICHHH CTAHIApTHBIX MaTeMaTHYECKHX 33/a4 Ha BBIYMCICHHE YIJIOB MEXAY CKPEUIMBAIOIINMHUCS
NPSMBIMH, MEXKY TIPSIMO#l U IJIOCKOCTBIO, MEXY TFIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Bbrunciars 00bEMBI U TUIOLIAIM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MUpaMua) ¢ MpUMEeHeHHeM (OPMYJI; BBIYHUCIIST
COOTHOUICHHS MEK/Ty TUTOIIAsIMU TIOBEPXHOCTEH, 00bEMaMN 1MOJ0OHBIX MHOTOTPAHHHUKOB.

OmneprpoBaTh MOHATHAMH: CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh M INIOCKOCTh CHMMETPHM; LEHTP, OChb M IUIOCKOCTb
CUMMETPHHU (QUTYPBL.

W3Bnekatp, mnpeoOpa3oBBIBaTH M HMHTEPIPETHPOBATh HHGOPMAIMIO O TNPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHX (urypax,
MIPE/ICTABICHHYIO HAa YePTeXKaxX M PUCYHKaX.

[TpumeHsTh reoMeTpruecKre (aKThl Sl PELICHHS CTEPEOMETPUUECKHX 3a/1ad, IPEIIONaralonX HECKOJIBKO IIaroB PelIeH s,
€CIIM YCJIOBUsSI IPUMEHEHNS 3a/1aHbl B sIBHOI (hopme.

[MpumensTh mpocTeiiie MNporpaMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH  PELICHUH
CTEPEOMETPUYECKHX 3a1ad.

[MpuBOAMTH TpPUMEPbl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B NPUPOJE M JKU3HM, PACIIO3HABATh IIPOSBICHHE 3aKOHOB
T€OMETPHUH B HCKYCCTBE.

[TpuMeHsATh NOTyYeHHBIC 3HAHUS HAa NPaKTHKE: aHAIM3UPOBATh PEANbHBIE CHUTYallMM M NIPUMEHSATh W3ydCHHBIC MOHSTHS B
npolecce IMOUCKA PpeIleHHs MaTeMaTH4ecKd CQOPMYJIMPOBAaHHOW MNpPOOJIEMBI, MOJEIUPOBATh pealibHbIE CUTYallMd Ha SI3bIKE
reOMETPHUH, UCCIIEA0BATh IIOCTPOSHHBIE MOJICNIN C UCIIOJIb30BAHMEM T'€OMETPHYECKUX MOHSITHI U TEOpeM, amnmapara ainre0pbl; peiarh
MIPAaKTHYECKUE 33/]a4t, CBSI3aHHbBIE C HAXOK/IEHHNEM reOMETPUIECKIX BETUUHH.

11 KJIACC

OmnepupoBaTh TMOHATHSMHU: IMJIMHAPHYECKas I[IOBEPXHOCTh, OOpasylollde NHWIMHIPUYECKONH TOBEPXHOCTH; IHIMHAD;
KOHMYECKasl I0OBEPXHOCTh, 00pa3yole KOHMYECKOH MOBEPXHOCTH, KOHYC; chepruuecKasi IOBEPXHOCTb.

Pacnio3naBath Tena BpamueHus (LWINHIP, KOHYC, cdepa U map).

OOBACHITH CLIOCOOBI TTOTYYEHUS TEJI BPALICHHUS.

KrnaccudumupoaTh B3auMHOE pacrioioxkeHune cepbl U MIIOCKOCTH.

OmnepupoBaTh HOHITHSMHU: MIAPOBOM CErMEHT, OCHOBAaHHE CEIMEHTa, BBICOTAa CErMEHTA; IIApOBOH CJIOH, OCHOBAHHE IIAPOBOTO
CJI0sI, BBICOTA IIAPOBOTO CJIOST; MAPOBOI CEKTOP.

BpruncisTs 00bEMBI U TUIONIA/H TOBEPXHOCTEH TeJ BPALCHUS, TEOMETPHUYECKUX TeJ C TIPUMEHEHHEM (OpMYIL.

OmnepupoBaTh HOHSITUSIMH: MHOTOTPAaHHMK, BIIMCAHHBIH B chepy M ONMCAHHBIA OKollo cdepsl; cdepa, BIUCAHHAS B
MHOTOTPaHHHK WJIH TEJIO BPAIICHHS.

BBIUHCIATE COOTHOLICHHUS] MEXKY TUIOMIAASIMU [TOBEPXHOCTEH U 00bEMaMK IOTOOHBIX TEJI.

N306paxaTs n3ydaemble GUTypBl OT PYKH U ¢ IPUMEHEHNEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB IIPOCTBIX OOBEMHBIX (UIYp: BHA CBEPXY, COOKY, CHU3Y; CTPOHUTH
CCUCHHS TEJI BPAICHHUS.

W3BnekaTh, WHTEPIPETHPOBaTH W NpeoOpa3oBbIBaTh HMHGOPMAIMIO O IPOCTPAHCTBEHHBIX TI'€OMETpHYECKuX (Qurypax,
NIPE/ICTAaBICHHYIO Ha YEPTEXKaxX U PUCYHKAX.

OmneprpoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.



BBINOMHATE ACWCTBUS CIIOKCHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOXKCHHS BEKTOpA HA YHCIO, OOBSICHATH, KaKHUMHU
CBOWMCTBAMH OHHU 00JIaIaroT.

[TpuMeHsATH NpaBUIIO MapajuIeienuIesa.

OmnepupoBaTh MOHATHSIMHU: JE€KapTOBBl KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOpP, MOIYJIbh BEKTOpa, PABEHCTBO BEKTOPOB,
KOOPJHMHATHI BEKTOPA, YTOJI MEXIY BEKTOPaMH, CKaIIPHOE IPON3BEICHHE BEKTOPOB, KOIIIMHEAPHBIE I KOMILIAHAPHbBIE BEKTOPHI.

HaxonuTe cyMMy BEKTOPOB M IPOM3BEIEHHE BEKTOpa Ha 4YMCJIO, Yrol MEXIy BEKTOpaMHM, CKalIspHOE INPOU3BEJCHUE,
packyiafbIBaTh BEKTOP 10 ABYM HEKOJIMHEAPHBIM BEKTOPaM.

3agaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBOW CHCTEME KOOPIUHAT.

ITpumeHATH TeOMeTpHYECKHE (BAKTHI AT PEIICHHUS CTEPEOMETPHUUCCKHX 3a7ad, IPEIONAraloNX HECKOJIBKO IIaroB PEHICHHS,
€CIIM yCJIOBUSI IPUMEHEHHS 3a/1aHbI B SIBHOI (hopme.

PemaTe npocTeiimme reoMeTpUIECKIE 3a1a9M HA IPUMEHEHNE BEKTOPHO-KOOPAWHATHOTO METOIA.

PemaTe 3a1aun Ha JOKa3aTENbCTBO MATEMAaTHIECKUX OTHOIICHUH M HAXOXK/ICHHE T€OMETPHIECKIX BEJIMYUH 110 00pasaM Hin
aNrOpUTMaM, NPUMEHSISI U3BECTHBIC METO/IbI IPU PEIICHNH CTaHAAPTHBIX MaTeMaTHYECKUX 3a1a4.

IIpuMensaTs mnpocTeillive NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKAI[MOHHBIC CHCTEMBI IIPH  pPELICHUU
CTEPEOMETPUUECKHX 3aad.

IIpuBoANTH HpHUMEpHl MaTEeMaTHUECKUX 3aKOHOMEPHOCTEW B MHPUPOAE M JKU3HU, PAClO3HABATh IPOSBICHUE 3aKOHOB
TE€OMETPHUH B UCKYCCTBE.

[TpuMeHATh NONTydYCHHBIC 3HAHUS Ha MPaKTHKE: aHAIN3UPOBATH PEalbHBIC CHUTYallMHd W NPUMEHITh M3YYCHHBIC TOHATHS B
Iporecce IOWCKAa PEIICHHsS MaTeMaTH4ecKd C(OpMyIMpOBaHHON NpPOOJIEMbI, MOJCIHPOBATh peajbHbIE CHUTyalMH Ha S3bIKE
TeOMETPHH, UCCIIEA0BATh IIOCTPOSHHBIE MOJIENIN C UCIIOJIb30BAHHEM I'eOMETPHYECKUX MOHITHH U TEOpeM, amnmapara anreOpsl; penarb
MIPAaKTHYECKUE 3aJa4H, CBSI3aHHBIC C HAXOXKACHHEM I€OMETPHIECKUX BETHIHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
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IUTIOCKOCTCH

12

[lepneHIUKyISIPHOCTD MPSIMBIX U
IUIOCKOCTCH

Vsl MCKAY MPAMBIMHU U IJIOCKOCTIMU

12

10

MHororpaHHUKu

OOBEMBI MHOTOTPaHHUKOB

11

IToBTOpEHME: CeUeHUs, PACCTOSHUS U
YTIIBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

11 KJIACC

68

Ne
n/n

HaumeHoBaHue pa3aesioB M TeM
NPOrpaMmbl

Tena Bpamienus

KoandecTBo yacoB

Bcero

12

KonTpoabHsbie
padoThI

DJiIeKTpOHHBIE (I (pPpOBHIE)
odpa3oBaTe/bHbIE pecypchl

OO0BEMEI TET

BekTopsl ¥ KOOPIMHATHI B
HPOCTPAHCTBE

10

OBILIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

IToBTOpenue, obobmIEeHNE,
cHCTEeMAaTH3alys 3HAaHUN

34




