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INOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma ydebHOTO Kypca «l'eomeTpusi» 0a30BOro YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DemepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHEro OOIIero 00pa30BaHUsd, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMM, MPEABIBIIEMBIX K MATEMAaTUYECKOMY
o0pa3oBaHMIO, U TPAIULUA POCCUUCKOr0 oOpa3oBaHus. Peanmzaius mporpammbl
oOecrieynBaeT OBJAJICHUE KIIOYEBBIMU KOMIIETEHIIUSIMU, COCTABJISIOINIMMU OCHOBY
JUTSL CAaMOPa3BUTHS M HEMPEPBIBHOTO 00pa30BaHUs, IIEIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEILHOTO PA3BUTHS IMYHOCTH 00YUAIOIIUXCSI.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4yeOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBI€HAa MPAKTUYECKOM 3HAYMMOCTHIO METAlPEIMETHBIX U
INpEeIMETHBIX pPE3yJbTaTOB OOYYEHHs] TEOMETPUU B HANPABICHUH JUYHOCTHOTO
pa3BuUTHs  oOywaromuxcsi, (GopmupoBaHus (QPYHKIIMOHAIBHOW MaTeMaTHYE€CKOM
IPaMOTHOCTH, M3y4YEHUS APYTrUX Y4eOHbIX TUCHUIUIMH. Pa3zButue y oOywaromuxcs
NPaBWIbHBIX MPEICTABICHUH O CYIIHOCTH U MPOUCXOXKJIEHUU TE€OMETPUUYECKHUX
abcTpakiuii, COOTHOUICHHH pEaJbHOTO M HWJICATbHOTO, XapaKTepe OTPaKEeHUs
MAaTeMaTUYECKOW HAYKOW SIBJIEHUU W MPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CHCTEME HayK M POJIM MATEMAaTUYECKOTO MOJCIUPOBAHMS B HAYYHOM IMO3HAHUU U B
MPAKTHUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHMS ydallluxcs, a
Tak)K€ KadeCTB MBIIUJICHUS, HEOOXOMUMBIX [JIs aJanTallii B COBPEMEHHOM
0OIIIECTBE.

['eomeTpus sBhsieTCS OAHMM W3 0a30BBIX IMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeYMBaeT BO3MOXKHOCTb M3YUEHHUS Kak
JUCLMIUTUH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbIIIeHHE, (QOPMUPYEeMOe TpPU HU3YYCHHH OO0YyYarOIIMMHUCS
MOHSITUMHBIX OCHOB T€OMETPUH U MOCTPOCHHUH IIETIOYKH JIOTUIECKUX YTBEPKICHUHN B
XOJI€ peILIeHUs] TEOMETPUUYECKUX 3a/]1a4, YMEHHUE BBIJIBUTaTh U ONPOBEPraTh TUIIOTE3bI
HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPU PEHICHUH 3a/ad eCTECTBEHHO-HAyYHOTO
[IUKJIA, B YACTHOCTH U3 Kypca (HU3UKH.

YMeHue OpHEeHTHPOBATHCA B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX O00JIacTAX [eATENbHOCTH uenoBeka. OpuHeHTalus 4YeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHAJIbHOTO ObiTusA, (opma



OTPaXEHUS OKPYKAIOIIEr0 MHUPA, YCJIOBHUE YCIEIIHOIO IO3HAHHWA M aKTUBHOTO
npeoOpa3oBaHus AecTBUTENbHOCTH. ONIepupOBaHKe MPOCTPAHCTBEHHBIMH 00pazaMu
oOBbeUHSET pa3Hble BUABl YUeOHOU U TPYAOBOU JEATEIBHOCTHU, SBISECTCS OOHUM M3
npo(eccoHaIbHO BaXKHBIX KAa4eCTB, IMOATOMY aKTyalibHa 3aada (GOpMHUPOBAHUS Y
oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUA KaK pPa3sHOBUIHOCTH OOpa3HOTo
MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPaKTUYECKOU
JESITEIbHOCTH 110 MHOTHM HaIPaBJICHUSM.

Lens ocBoeHUs nporpaMMel yueOHOTo Kypca «I'eoMerpusi» Ha 6a30BOM ypOBHE
o0yueHuss — o01eo0pa3oBaTeIbHOE U OOIIECKYJBTYPHOE Pa3BUTHE OOYUaAIOIIMXCS
yepe3  oOecriedeHHe  BO3MOXKHOCTH  TMPHOOPETEHUST W HUCIOJB30BaHUs
CHUCTEeMAaTUYECKUX T€OMETPUYECKUX 3HAHWUW W JCUCTBUMN, CHCIU(PUIHBIX T€OMETPHH,
BO3MO>KHOCTH YCIIEITHOTO MPOJODKEHHUS OOpa3oBaHMs IO CIELHUAIBHOCTSAM, HE
CBSI3aHHBIM C NIPUKJIAHBIM HCTIOIb30BAaHUEM F€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YypOBHE MpeJHA3HAUYECHA IS
00y4aromuXxcsi CPETHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyTHEHUN Ha
YpPOBHE OCHOBHOrO 001Iero oOpa3zoBaHus. Takum o00pa3oMm, oOydaroniuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTBH OOIIME MaTEMaTHUYECKUE YMEHHsI, CBSI3aHHBIE CO
CHELUPUKON reoMeTpUr M HEOOXOJUMBbIEC NJISl KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0T0, OHM UMEIOT BO3MOXKHOCTh M3YYUTh TE€OMETPHIO OoJiee TITy00KO, €Clu B
JalbHEWIIeM BO3HUKHET HEOOXOIMMOCTh B T'EOMETPHUUECKHX 3HAHHUIX B
PO EeCCUOHATIEHOM €SI TEIbHOCTH.

JlocTuKeHHe LEeaM OCBOEHHUS TMPOrpaMMbl  00ECIIEUMBACTCS  PELICHHEM
COOTBETCTBYIOIIMX  3aday. [IpuopuTeTHBIMH  3ajjayaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax saBasitoTcs:

e (opMHpoBaHHE MPEICTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIbTYPHI

U 0CO3HaHME €€ B3aMOCBS3H C OKPYKAIOUIUM MHPOM,;

e (opMupoBaHUE IPEACTABICHNUS] O MHOTOTPAHHUKAX U TeJlaX BPAIeHUs KakK O
BOKHEUIIUX MATEMAaTUYECKUX MOJENSIX, ITO3BOJISIONMIMX OMUCHIBATH U
M3y4daTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHNE YMEHHUS PaClO3HABATH HA YEPTEkKAX, MOJEISIX U B PEaIbHOM
MUpPE MHOTOTPAHHUKH ¥ TeJIa BPAIICHMUS;

e OBJAJICHUE METOJaMM pEIICHUs 3a/lad Ha TMOCTPOCHHUS Ha H300paKeHUsX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHWE yMEHHS OINEPUPOBATH OCHOBHBIMH  TOHSATHSAMH O
MHOTOTpaHHHUKAX U TeJlaX BPAICHHsI U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJIAJICHUE AJTOPUTMAMHU PEIICHUSI OCHOBHBIX THIIOB 337a4; (popMHpOBaHHE
YMEHHsI TPOBOJAUTH HECIOXKHBIE JIOKa3aTeJIbHbIE PACCYKICHUS B XOJE
pelIeHUs]  CTePEOMETPUYECKMX 3a7ady M 3aJad C  [PaKTUYECKUM
coJiepKaHUEM;



e pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CMOCOOHOCTEH oOyuaromumxcs,
[T0O3HABATEJIbHOM AaKTUBHOCTHU, HCCIIEJOBATENbCKUX YMEHUW, KPUTUYHOCTU
MBIIUICHUS;

e (QopMupoBanue (QPyHKIIMOHAILHOW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETpHUU:
YMEHHE PaclO3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX >KU3HEHHBIX CUTYalMsIX U NPU H3YYEHUU
OpPYruX  Y4eOHBIX  NpPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (HOpMyITUpOBaTh UX Ha SI3bIKE T€OMETPUU MU CO37aBaTh
F€OMETPUYECKHE MOJIETN, IPUMEHATh OCBOCHHBIM I'€OMETPUUYECKUI amnmapar
JUISL PELICHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 3a]ad, WHTEPIPETUPOBATh U
OLICHUBATh MOJIyYCHHbBIE PE3YJILTATHI.

OTINYUTENBHON OCOOCHHOCTBIO MPOTPaMMBbl SIBISIETCSI BKJIIOUEHHUE B KypC
CTEPEOMETPUHU B HAYaJIe €r0 U3YUYEHHUs 3a]ay, PEIIaeMbIX HA YPOBHE UMHTYUTHUBHOIO
MO3HAHUS, U OIpEACTIEHHBIM 00pa30M OpraHu3oBaHHAs paboTa HaJ HUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAaHUE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JajJbHEUIIEMY
U3Y4YEHUIO IIPEAMETA.

[Ipennourenue oTAaéTcs HArIAIHO-KOHCTPYKTHBHOMY METOIY OOYYEeHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEAMETHO-
MIPAKTUYECKOM JIEATENIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
YUYaIIUXCS B Kypce CTEPEOMETPUU POBOJIUTCS 3a CUET PEIICHMS 3a7a4 Ha CO3JaHHE
MPOCTPAHCTBEHHBIX O0pa30B W 3aJad Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Coznmanue oOpa3a TMPOBOAMTCS C OMOPOM HAa HATJIATHOCTh, a
ornepupoBaHue 00pa3oM — B YCIOBHUSAX OTBJICUEHHUS OT HAIJISIAHOCTH, MBICIEHHOIO
M3MEHEHUS €r0 UCXOJTHOTO COJIepKaAHUSI.

OcHoBHBIE conepxarenbHble JUHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukm», «lIpsmMble U IJIOCKOCTH B IMPOCTPAHCTBE», «Tejia BpalieHus,
«BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMHUPOBAHHUE JOTUUYECKUX YMEHUU
pacnpenensercs He TOJIbKO IO COAEPKATENbHBIM JIUHUSAM, HO U 1O ToJaM O0yYeHHUs
Ha ypOBHE CpeaHEro 00111ero oopa3oBaHus.

Copepxxanne oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
OcBOeHHUs pabodeil mporpamMmbl, paclnpefeNéHHbIM IO TrojJaM OOy4eHHs,
CTPYKTYPUPOBAHO TaKMM 00pa30M, 4TOOBI OBJIAJIEHUE T€OMETPUUECKUMH MOHATUSIMU
Y HaBbIKaMH OCYIIECTBISJIOCH MOCIEA0BATEILHO U MOCTYNATENbHO, C COOJII0ICHUEM
MPUHIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMSI BKIIOYAINUCH B OOIIYI0 CHCTEMY
T€OMETPUYECKUX MPEJCTABICHUN 00yUYaIOMUXCs, paciupsis u yriayomss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBA3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE
Ha u3ydenue reomerpun oTBoaAUTCS 2 yaca B Henelnto B 10 kiacce u 1 yac B Hezeno
B 11 Kyacce, Bcero 3a JiBa roga o0ydenus - 102 y4eOHbIX yaca.

COILEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE IOHATHA CTEPEOMETPUU. T OUYKa, IPsAMAast, IIIOCKOCTh, IIPOCTPAHCTBO.
[ToHsiTHE 00 aKCHMOMATUYECKOM NOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN
Y CJIEJCTBHS U3 HUX.

B3anmHOe pacrosiokeHue IpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
MapajuielibHble W CKpelmuBaromuecs npsMbeie. [lapamiensHOCT OpsAMBIX U
IUDIOCKOCTEW B  MNPOCTPAHCTBE: IMApPAJUICNIbHBIE IPSMBIE B  IPOCTPAHCTBE;
[MapaJuIeIBHOCTh TPEX MPAMBIX; NAPaUIEIbHOCTh MPSMOW M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMU  CTOPOHAMH; YrOoJd MEXKAY MNOpsIMbIMU B IIPOCTPAHCTBE.
[TapayuieIbHOCTh TIOCKOCTEN: MapaJUICNIbHBIE MIIOCKOCTH; CBOKWCTBA IapajuIeIbHbBIX
miockocteit. [lpocteitimme mpocTpaHCTBEHHbIE (DUTYpPHI HA TIOCKOCTH: TETPAdIp,
KyO, Mmapasuiesienure/; TOCTPOEHUE CEUCHHM.

[leprieHINKYISAPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHIAUKYJISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE [TAPAJUICIBHBIE U NIEPIICHAUKYJIISIPHBIE K TNIOCKOCTH, MPU3HAK
MEPIEHAUKYIJISIPHOCTH MPSIMOU U IJIOCKOCTH, TEOPEMA O NMPAMOM NEPIECHIUKYISIPHON
IUDIOCKOCTU. YTJIBI B TPOCTPAHCTBE: YIrOJ MEXAYy MpPsSAMOA U IUIOCKOCTBIO;
IBYI'PAHHBIM yTOJ, JWHEWHBIA YroJ JABYTpaHHOro yria. llepneHmukynsap w
HaKJIOHHBIE: PACCTOSSHUE OT TOYKHA A0 IUIOCKOCTH, PAaCcCTOSIHUE OT NPSMOM 110
IUIOCKOCTH, MPOEKIusl (PUrypbl Ha TIIOCKOCTh. lleprneHauKynIspHOCTh MIIOCKOCTEH:
MPU3HAK  NEPICHAMKYJISPHOCTH  JBYX  IUIOCKocTer. Teopema 0  Tpéx
MEPIICHIUKYIISIPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBIIYKJIBIE MHOTOIPAaHHHMKH; pa3BEPTKA MHOrorpanHuka. lIpusma: n-yrosbHas
MpU3Ma; TPaHW W OCHOBAHWS TPHU3MBI; MpsSMas W HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAsl MOBEPXHOCTH Npu3Mel. llapannenenunesn, npsMOyroiabHbIN IapajuIesIeIUIIe T
U ero ceoucrBa. [lupamuna: N-yrosibHas nupamuia, rpaHd U OCHOBAHUE ITUPAMUBI;
OOKOBasi M TOJHAs MOBEPXHOCTh MHUPAMUbI; MPaBUIbHAS U YCEUEHHAs MUpaMHJIA.
DONeMEeHThl MpU3Mbl U nUpaMuabl. [IpaBUiIbHbIE MHOTOTPAHHHMKHU: TOHATHE



NPaBIWJIBHOTO MHOTOIpAaHHUKA; MpaBUIbHAs MpU3Ma M TPaBUIbHAS MHPAMHUIA;
MpaBUJIbHAS TPEYToJibHAs MMpaMuia U MpaBUIbHBINA TeTpalrap; KyO. [lpencraBienue
O MPaBUWIbHBIX MHOTOIPAHHUKAX: OKTAdJIp, J0AEKadAp U uKkocarap. CeueHus: npusmbl
U IHPaMUJIBL.

CuMMeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENBHO TOYKH, TPSMOM,
MJIOCKOCTH. DJIEMEHThl CHMMETPUH B MUPAMHUAAX, Mapajielenurenax, npaBuiIbHbIX
MHOTOTpaHHHKAaX.

Brruncienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, quaronanu, yrisl. [nomans
OOKOBOW TOBEPXHOCTH W TIOJIHOM TIOBEPXHOCTU TMPSIMON MPHU3MBI, IJIOUIAlb
OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60koBOM
MOBEPXHOCTH W TMOBEPXHOCTH TMPABWIBHOMW MUPAMHIBI, TeopeMa O IUIOHIaan
yceuénHoi nupamuipl. [lonstue 06 00béMe. OO0BEM MUpaMubl, IPU3MBI.

[lonobuble Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX TEN.

11 KITACC

Tesa Bpamenus

Hunuuapuyeckas TOBEPXHOCTh, 00pa3yroliue MUIMHIPUIECKOW MOBEPXHOCTH,
OCh IIWJIMHAPUUYECKON ToBepXHOCTH. [lunuHap: ocHoBaHus U OOKOBasi MOBEPXHOCTb,
oOpasyroIas 1 oCh; IIOIIaabr OOKOBOM M IOJHOM IMTOBEPXHOCTH.

Konuueckasi moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON nmoBepxHocTU. KOHyC: ocHOBaHME W BepIInHa, oOpasyrolias u
OCh; TUIOIIAb OOKOBOM M IOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: 1eHTp, paguyc, AUaMeTp; IUIONIaJb IMMOBEPXHOCTU C(hEpHI.
B3aumHoe pacnosioxkeHue cdepbl U IIIOCKOCTH; KacaTeidbHas IUIOCKOCTh K cdepe;
10111 ChEephl.

N3o00pakeHne Ten BpalieHus Ha TNIOCKOCTH. Pa3BEpTka MIMHIpa U KOHYCA.

KomOuHanuu ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHHK, OMTUCAHHBIN
okoJ10 cepsl; cdepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Teil. Teopema 00 0OBEME
MPSMOYTOJIBHOTO TIapaJijiesienunena u cneAcTBusa u3 He€. O0bEM mUIMHIpa, KOHycCA.
O0BEM mapa u wiIomanb cepsl.

[TogoOGupie Tena B mpoctpaHcTBe. COOTHOIMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEI.

Ceuenus nuiMHapa (MapauiebHO U NMEPHEHAUKYIJISIPHO OCH), CEYEHHUsI KOHYycCa
(mapajuienbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPIIUHY), CEUEHUS I1apa.

BekTOpbl M KOOPAUHATHI B MIPOCTPAHCTBE



BekTop Ha miockocTd U B mpocTpaHcTBe. CII0KEHUE W BBIYUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4yucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuiio napaimenenunena. Penienue 3anay, CBSI3aHHBIX C IPUMEHEHUEM
OpaBWJl JEWCTBUM C BekropamMu. IIpsaMoyrosibHass cuctemMa KOOpJIMHAT B
npoctpancTBe. Koopauuarsl BekTopa. [Ipocreiimme 3amadyn B KOOpAWHATAX. YTOI
Mexay BekTopamu. CKalasipHOE NPOU3BEACHHE BEKTOPOB. BbIUMCIIEHNE YIII0B MEXAY
IpSAMBIMA M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIM METOJ IPU PEIICHUH
reOMETPUYECKHX 3aa4.

IHJTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE  pe3yJIbTaThl OCBOCHHUS IPOTPaMMbl  Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepUu3yHTCs:

I'paxxpanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKTAHCKOMN MO3UIIUKU 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOr0 OOIIEeCTBa, MPEJACTaBICHUEM O MaTEMaTHUECKUX
OCHOBax (YHKIIMOHMPOBAHHUS  PA3JIUYHBIX  CTPYKTYp, SBIICHHH, MPOIEIYP
IPaKJAHCKOTO 0011ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aMMOJICHCTBOBATH C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUUCKON TPaKJIAHCKONH WJICHTHYHOCTH, YBOXKCHHUS K
MPOIIJIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTE€MAaTHUKOB U POCCHUMCKON MaTeMaTUYE€CKOW IIKOJIBI, K
WCIIOJB30BAaHUIO ATUX JOCTHKEHUW B JPYTrMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/ia; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHHWA, 3TUYECKOTO IOBEACHHUS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHECHUEM JIOCTHKEHUIN HAYKU U JEATCIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWYUBOTO Oy IyIIETO.

JAcTeTHYecKoe BOCTIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIICHUM, pacCyKIESHUM; BOCTPUUMUYHNBOCTHIO K
MaTE€MaTHYECKUM acleKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

du3nvecKoe BOCIUTAHUE:



c(OPMUPOBAHHOCTHIO YMCHHS TPUMEHATh MaTeMaTHYeCKHUE 3HAHHWS B
WHTEpecax 3I0pOBOT0 M 6e30macHOro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3I0POBBIO (3I0pOBOC TMHUTaHWE, COATAaHCHUPOBAHHBIA PEXUM 3aHATHA U
OTJIBIXa, PETYJIApHAs (PU3NYECKasi aKTUBHOCTD); (PU3NIECKOTO COBEPIICHCTBOBAHMUS,
IIPH 3aHATHIX CIIOPTHBHO-03/J0POBUTEIHLHOM JEATSIIEHOCTHIO.

Tpynosoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYMOIIOOWS; HHTEPECOM K
pa3auaHbIM chepam mpodecCHOHATBHON JEeITeTbHOCTH, CBI3aHHBIM C MAaTEMAaTHKON
U e€ MPIWIOKCHUSIMH, YMEHHEM COBEPILIATh OCO3HAHHBIN BBHIOODP Oymytiel mpodeccuun
U peaJn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CITIOCOOHOCTHIO
K MaTeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOpPA30BaHHIO Ha TIPOTSHKEHHH BCEH
’KW3HU; TOTOBHOCTHIO K AKTUBHOMY YyYacCTHIO B PCIICHUU TNPAKTHUSCKUX 3ajad
MaTeMaTHYeCKON HapaBICHHOCTH.

IKOJIOTHIECKOE BOCITUTAHHUE:

c(OpPMHUPOBAHHOCTBIO  AKOJIOTHUECKOH KYJIBTYPhl, ITOHHMMAaHHUEM BIIASHHUS
COILIMAJIbHO-9KOHOMUYCCKUX IPOIECCOB HA COCTOSHHE IPHPOJHON M COIUATBHOMN
CpeIbl, 0CO3HAHNUEM TJI00ATFHOTO XapaKTepa IKOJIOTUISCKUX MPOOIIeM; OpHEeHTAITNEH
HAa TIpUMCHEHHWE MAaTeMAaTHYCCKUX 3HAHWK [UIsl pelieHWs 3aaad B o0JacTu
OKpY’)KafoIllel Cpeabl, IUTAHWPOBAHHS ITOCTYIKOB M OICHKH HMX BO3MOJXKHBIX
MOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOW MPAKTUKH, TOHUMaHUEM MaTeMaTHYECKOM
HAyKH Kak chepbl YeIOBEUSCKOU JCATCIHOCTH, ATAMOB €€ Pa3BUTHI U 3HAYUMOCTH
JUTS pa3BUTHS IIUBUIIM3AIMH;, OBJIAJICHUEM SI3bIKOM MaTEMaTHKH W MaTeMaTHYEeCKOU
KYJIBTYpOH KaK CpEJCTBOM ITO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATH TPOSKTHYIO
Y MCCIICZIOBATEIILCKYIO JICITeILHOCTh HHANBUIYAIBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJibTaThl OCBOCHHUS MpPOrpaMMbl Y4eOHOTO TMpeaMera

«MaremaTuka» XapaKTEPHUIYIOTCS OBJIQJICHUEM YHUBEPCAITbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0eUCmeUAMU, YHUBEPCANbHBIMU Pe2YNMUSHBIMU OeUCTNEUIMU.

1) YHueepcanvhvie no3HaeameJibHble Oeticmaeusl, obecneyusaiom

Gopmuposanue 06A308bIX KOSHUMUBHBIX NPOYECcco8 obyuarowuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J102UYEeCKUX,
UCCIe008ameNbCKux onepayutl, ymeHut pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBU:



BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHbIE MPU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TMOHATUN, OTHOIICHUH MEXAYy MOHATHIMH;, (OPMYIUPOBATH
ompeneieHusl  MOHSATUW;  yCTAaHABIMBAaTh  CYHIECTBEHHBIM  IMPHU3HAK
Kjaccu(uKanuy, OCHOBaHUSA g OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
MPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (QOPMYIUPOBaTH M  MPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENbHbIE U OTpHUIATENbHbIC, €IWHUYHbIC, YacTHbIE M OOIIHE;
YCIIOBHBIE;

BBISIBIISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MMPOTUBOPEUUS
B (paKTax, JaHHBIX, HAOMIONCHUIX U YTBEP)KICHUSX; MpenaraTb KpUTEPHH
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

JieNaTh BBIBOJIBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUIM
(mpsiMble W OT TPOTUBHOTO), BBICTPAaWBaTh apPTyYMEHTAIMIO, TMPUBOAUTH
OpuUMephl W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXXICHHUS W
BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BapHMaHTOB peEIICHHs, BBHIOMpATh HauOoliee MOAXOMAIMN C y4ETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bLCKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT I1O3HAHMS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEYHE, MpodIeMy,
yCTaHaBIMBAaTh  HWCKOMOE€ MW  JaHHOe,  (QOpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO OOBEeKTa, SBICHUS,
MpOIleCcCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SBICHUSMU,
IpOIECCaMH;

CaMOCTOSITeNIbHO (hOPMYJIMPOBaTh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJCHUS, WCCIICIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoIecca, a TAaKXKE BBIIBUTATH
TIPETTOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSX.

PabGora ¢ undpopmaumeii:

BBISABJIATDH I[e(bI/II_II/ITBI I/IHqJOpMaI_[I/II/I, JaHHBIX, H€06XOI[I/IMBIX JJIA OTBETAa Ha
BOIIPOC U AJIA pCIICHUS 3aaa4U,



e BBIOMpaTh HHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHHOPMAITUIO PA3TUIHBIX BUOB U
dbopM npeacTaBICHUS;

e CTPYKTYypUpOBaTh MHGOpPMAIIUIO, MPEJCTABIATh €€ B Pa3IUYHbIX (PopMax,
WUTIOCTPUPOBATH TpapUIECcKH;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu o CaMOCTOSITENIBHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VYuusepcanvnvie = KoMMynukamueHnvle  Oelicmeus, — 0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCIPUHUMATH B (POPMYIUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSIMH H
HEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M MHCHbMEHHBIX TEKCTax, J1aBaTh IOSCHEHMSI 1O XOJy pPEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh MOJyYeHHBIN PE3yJIbTaT;

e B XO/€ OOCYXXICHHS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
mpoOJIeMbl, pelIaeMoil 3a/1auu, BHICKAa3bIBaTh WICH, HAICJICHHBIE Ha TOUCK
pENICHUS; COMIOCTABIATh CBOM CYXKJEHUS C CYKIACHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapy>XMBaTh pa3jiMuMe M CXOJCTBO MO3UIMH; B KOPPEKTHOU
dbopme hopmMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

e TIPENCTaBIATH PE3yNbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
MPOEKTa; CaMOCTOSTENILHO BHIOMPATh (OpMAT BBICTYIIJICHUS ¢ YUETOM 3a]ad
NPE3eHTALNUN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

e TIOHMMATh W HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYATbHOM
paboThl TIpHW pelIeHWH YYeOHBIX 3a7ad; NPUHUMATHh IIeIb COBMECTHOU
NEeSATEIbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  pabOTHI,
pacmpenensiatb BHABI pabOT, JOTOBapHBATLCSA, OOCYX AaTh WPOIECC W
pe3ynbTaT paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFO/ICH;

e yYacTBOBaTh B IpyNMoBbIX (popmax padoThl (00CyxkAeHUS, OOMEH MHEHH,
«MO3TOBBIE IITYpPMBD» W HWHBIC); BBINIOJHITH CBOIO 4YacTh pPabOTBI M
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMHU WICHAMH KOMAH]IbI; OIICHUBATh
KauecTBO CBOEro BKJaJa B  OOmMUKA  TPOAYKT TIO  KPUTEPHUSM,
c(hOpMyTUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.

3) Vhusepcanvhvle pecynsamuensle Oeticmeus, obecneuusarom Gopmuposanue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

e COCTaBIIAATH IJIaH, AJITOPUTM PEIICHUS 3a7]a9H, BRIOUPATH CIIOCO0 PEIICHUS C
y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMHU T[IO3HABATEIbHOW pediiekcud KaK  OCO3HAHMS
COBEPILIAEMBIX JEHCTBUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB;
BJIaIETh CIIOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yJibTaTa
pelIeHus: MaTeMaTUYeCKOM 3a1auu;

e TMPEABUIETh TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYThH MPH PEIICHUM 337a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JaHHBIX, HAWJCHHBIX OIIHUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSIM, OOBICHITH
OPUYMHBl JOCTWKEHUS WU HEAOCTHKEHUS pe3ylbTaTOB JIESTEIIBHOCTH,
HaxXOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBatTh MOHITUSMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU W CIEACTBUSI U3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a/1au.

OneprpoBaTh NOHATHIMU: MAPATUICIIBHOCTh U MEPIEHIUKYIISIPHOCTD MPAMBIX U
IIJIOCKOCTEHN.

KnaccudunupoBaTh B3aMMHOE pACHOJIOKEHUE TPSMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JBYTPAHHBIN YTOJI, TPaHU JIBYTPAHHOTO yTria, pedpo
JIBYTPAHHOTO yIJIa; JIMHEWHBIA YroJl JBYIPAaHHOTO yrja; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA UM HEBBITYKJIBIN
MHOT'OTPAaHHHUK, JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMHUpaMuja; TMpHU3MA,
MPSIMOYTOJIBHBIN TTapaJIIeNIeNHe 1, Ky0).

KiaccudunmpoBaTh MHOTOTpaHHUKH, BBIOUpasi OCHOBAHMS TSl KJlacCU(pUKAIUU
(BBIMTYKJIBIE M HEBBIMTYKJIbIE MHOTOTPAaHHUKU; MTPABUIIbHBIE MHOTOTPAHHUKHU; MPSIMBIC
Y HaKJIOHHBIC MPU3MBI, MapaIJIeICITUIIC IbI).

OnepupoBaTh NOHITUSIMU: CEKYIIas IJIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOSHUS CEUYEHUH, UCTIONB3YS METO/ CIICIOB.



CtpouTh CE€4eHHs] MHOTOTPAHHUKOB METOJIOM CJE/IOB, BBIITOJIHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUI CBEpPXY, COOKY,
CHU3Y.

Pemarp 3a1aun Ha HaXOKJEHUE NEOMETPUYECKHUX BEJIIMYMH 110 0OpasliaM WU
aNropuT™MaM, TIPUMEHSSI UW3BECTHbIE AHAJUTUYECKUE METOAbl IMpPU pPELICHUU
CTaHAAPTHBIX MAaTEMAaTUYECKHX 3a]a4 HAa BBIYMCIICHHE PACCTOSHUM MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOUYKHU JI0 MIIOCKOCTH, MEKIY CKPEIIMBAIOILUMUCS
IPSIMBIMU.

Pemarp 3aaun Ha HaXO0XKJEHUE F€OMETPUUECKHMX BEJIIMYMH 110 0OpasliaM WiIH
aNropuT™MaM, IPUMEHSSI M3BECTHBIE AHAJIUTHYECKUE METOAbl IMpPU PELICHUU
CTaHAAPTHBIX  MaTeMaTUYECKUX  3aJa4 Ha  BBIYHUCIEHUE  YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS  NPAMBIMH, MEXIAYy TMpPAMOA U  IJIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI M IUIOMIAM MOBEPXHOCTEM MHOTOTPaHHHUKOB (IpHU3Ma,
nvpamuja) ¢ IpuMeHeHueM (HOpPMYIT; BBIYUCIATh COOTHOIICHUSI MEXKY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MTOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATHUAMM: CHUMMETpPHS B IPOCTPAaHCTBE; LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, npeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH  HUHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YEpTEekKax U
PUCYHKaX.

[IpumeHsITh reoMeTpuuecKre (QakThl ISl PELICHUs] CTEPEOMETPUUECKHX 3a]1ad,
MIPEANOJIATA0IINX HECKOJIBKO IIaroB PEIICHHUs], €CJIN YCIOBHSI IPUMEHEHUS 3a/1aHbI B
ABHOU opme.

[IpuMeHsATH  mpoCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBOAUTHE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA MPAKTUKE: AHAIM3UPOBATH peajbHbIC
CUTyallUM M TPUMEHSITh W3Y4YEHHBbIE TMOHATHUS B TPOLIECCE IOUCKA PEeLIeHUs
MaTeMaTHYeCKH cHOpPMYIUPOBAHHON MTPOOIIEMbI, MOAEIUPOBATH PEATIbHBIE CUTYALIUN
Ha A3BIKE T'€OMETPUH, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara ajreOpbl; peuaTrh MNPaKTHYECKHe
3a/layu, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMUKH.

11 KITACC



OnepupoBaTh MOHATHUSAMHU: IIWIMHAPUYECKAs MOBEPXHOCTh, 0Opa3yromue
HWIMHIPUYECKON MOBEPXHOCTH; UJIMHAP; KOHUUYECKas MOBEPXHOCTh, 00pasyroliue
KOHMYECKON ITOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEPXHOCTb.

Pacnio3znaBath Tena BpaleHus (IMIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI OTYUYEHUS TEJ BpAILICHUSI.

KrnaccudunupoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OmnepupoBaTh MOHATHSMH: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CErMEHTA; IIApOBOM CIJIO, OCHOBAaHME IIAPOBOrO CJIOSsl, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruncnate  00BbEMBI M TUIOIIATM  TMOBEPXHOCTEW  Tel  BpaIICHHS,
Te€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMUCAHHBIA B c)epy U ONMMCAHHBIN
okoJ10 chepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALCHUS.

BbluncnsaTe COOTHOLIEHUS MEXIYy IUIOUIaJsMH IOBEPXHOCTEH U 00BEMaMu
MOJ00HBIX TEN.

N3o0paxaTh u3zydaemble (UTYpHl OT pPyKH MU C TPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) IIOCKUE YEPTEXKHU U3 PUCYHKOB NMPOCTHIX O0OBEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHSI TEJT BPAIICHHS.

W3Brnekatb, WHTEPOPETUPOBATH H  MPeoOpazoBbIBaTh WH(GOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (PUTypax, MpPEACTABICHHYIO Ha dYepTexax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BeImonHsAT,  OEHCTBUS  CIOXKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOKEHUS BEKTOpa Ha YMCI0, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTaf0T.

[TpuMmeHsTH paBUIIO Napaslieienuea.

OnepupoBaTh MOHATUSAMU: JAEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJd MEXKIY
BEKTOpaMH, CKaJIIPHOE MPOW3BEEHHE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTODBI.

HaxoauTts cymMMy BEKTOPOB U MPOM3BEICHHE BEKTOpA Ha YHCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJIIpHOE TMPOM3BENEHUE, paCKIaAblBaTh BEKTOpP IO JABYM
HEKOJUTUHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOpIUHAT.

[TpumeHsITh reoMeTpruiecKre (aKThl ISl PEHICHUS] CTEPEOMETPUYECKHX 3aj1ad,
MPEOoJIararoliuX HECKOJIBKO IIAr0B PEIIEHUs, €CIIU YCIOBUS MPUMEHEHUS 3aJJaHbl B
SABHOU (opMe.

Pemarp mnpocreiimne reoMeTpUyecKHe 3aJauyd Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.



Pemare 3amaum  Ha  [IOKAa3aTeNbCTBO MAaTEMAaTHYECKUMX OTHOLICHHW U
HAXO0XJICHUE T€OMETPUUYECKUX BEIMYHMH MO 00pasliaM WM alropuTMaM, MpPUMEHss
U3BECTHBIE METO/BI IIPU PELIEHUH CTaHAAPTHBIX MaTEMATHYECKUX 3a/1a4.

[IpuMeHATH  mpocTedIIMe  NPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTH IPUMEPBI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IIPUPOJIE U JKU3HU,
pacrio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHUM B UCKYCCTBE.

IIpuMeHATh MONy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIM3UPOBATH DPEaJbHbBIC
CUTyallUM M NPHUMEHATh HU3YYCHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PEIIEHUs
MaTeMaTH4eCKu cHOPMYITUPOBAHHON MTPOOIEMBI, MOAECTUPOBATH PEATTbHBIC CUTYALIUN
Ha S3bIKE TE€OMETPUM, HCCIENOBATH ITOCTPOCHHBIE MOJENM C HCIOJBb30BAHUEM
reOMETPUUYECKUX MOHSATHH M TEOpeM, ammapaTa aiareOpbl; pelaTh MPaKTHYECKHE
3a/1a4M, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJuunuyecTBo 4acoB 3.J'IeKTp0HH

Ne IMpakr ble

HaumeHoBaHue pa3jiejioB H TeM nueckun (uupossbie)
n/ Becer  Konrtpouabn

NPOrpaMMblI o0pa3oBaren
I 0 ble padoThbI paGor LHBIE

bl PE€CYPChI

BBenenue B ctepeoMeTpuio 10

IIpsiMbIE U TNIOCKOCTH B

npoctpanctie. [lapamiensHOCTh 12 1

IPSIMBIX U IJIOCKOCTEN

[leprieHAUKYIAPHOCTD MPSIMBIX U 12

IJIOCKOCTEH

VYriabl MEXy OpSIMBIMUA U 10 1

IUIOCKOCTSIMU

MHororpasHuKu 11

OO6BEMBI MHOTOI'paHHUKOB 9

[ToBTOpEHME: CeUeHMs], pACCTOSHUS U 4 1

YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[MTPOI'PAMME




11 KITACC

KoumnuectBo yacos JIeKTPOHH
IMpakr bl
Ne HaumeHoBaHue pa3/iesioB U TeM HYCCKU (undposbie)
Bcer | KonTpouabH
n/n | NporpamMmsl o0pa3oBarten
0 ble paboThI
paﬁoT bHBIC
bI PECYpPChI
Tena Bparenus 12
O0BbEMBI TEN 5 1
BekTops! u KoopIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpenue, 06001ICHNE, 7 1
crucTemMaTu3aluvs 3HaHU
OBHLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB J1eKTpo
K I Jdar HHbIE
OHT aKT
Ne P P a M ppoBHI
OJIbHBI HYeCKHU
n/  Tema ypoka Bcer u3yy e
e e
n 0 eHH o0pa3oBa
padot padort
| TeJIbHbIE
bl bl
pecypchl

OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna
M300paKeHHs Ha PUCYHKAX: 1
U300paKeHMs IIIOCKOCTEH,
HapajuIeNIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

[TonsTHs: Mepecekaronuecs
MJIOCKOCTH, NEPECeKaroecs 1
npsiMasi ¥ MI0CKOCTh

ITonsTHA: Iepecekaronuecs

MJIOCKOCTH, TEPECeKaronuecs 1
npsiMasi ¥ MI0CKOCTh

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOI'PaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexkax

HauanpHbie cBeneHus o kyoe u
MUPaMHJIE, KX PA3BEPTKH U MOJICITH. 1
CeueHUsT MHOTOTPAaHHUKOB

HauanbHble cBenieHHs 0 Kyoe u
nupamMue, UX pa3BEPTKH U MOJIECIH. 1
CeueHust MHOTOTPaHHUKOB

[TonsiTHE 006 AKCHOMATHYECKOM
IOCTPOCHHUU CTEPEOMETPUHU:
aKCHOMBI CTEPEOMETPUU U
CJIEAICTBUS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPHUU:




10

11

12

13

14

aKCHOMBI CTEPEOMETPUN U
CJIEICTBUS U3 HUX

[TonsATHE 00 AKCHOMATHYECKOM
IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTrie 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

B3anMHOe pacmonokeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleJIbHbIE U CKPEILUBAOIIUECS
IIPsIMBIE

[TapaieapHOCTb NPAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
napajulebHbIC NIPSAMBIE B
IIPOCTPAHCTBE; N1apalIeIbHOCTD
TPEX ONPSIMBIX

ITapajeabHOCTB IPSMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE:
ITapajieabHOCT IPAMON U
IIJIOCKOCTH

VYTIbl ¢ COHANpaBICHHBIMU
CTOpPOHAMHU

15

16

17

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B
IIPOCTPAHCTBE
[TapayieapHOCTh MIOCKOCTEN:
napauleIbHbIE MII0CKOCTH

18

19

20

CBoiicTBa napayyIeIbHBIX
IUIOCKOCTEN

[Ipocreiiine NpoCTpaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTU: TETPAdIP,
KyO, TmapasuiesenuIe;

IToctpoenue ceuenuit

21

[TocTpoenue ceuenuit

22

KonTtponsHas pabora o Teme
"IIpsiMble ¥ TUIOCKOCTH B
npocTtpancTse. [lapaiuensHOCTH




IPSIMBIX U IJIOCKOCTEN"

23

24

[leprieHAMKYIASIPHOCTH NPAMOUN U
IUIOCKOCTH: MIEPIEHANKYIISIPHbBIE
MpsIMbIE B IPOCTPAHCTBE

[Tpsimble mapanienabHble U
NEePIEeHIUKYISIPHBIE K MIIOCKOCTH

25

26

27

[IpsimMble napaienbHbIe U
NEPIEHAUKYJISPHBIE K IITIOCKOCTH
[Tpu3sHak neprneHIuKyJIIpHOCTH
IPSIMOM U TUIOCKOCTH

[Tpu3Hak neprneHuKyIIpHOCTH
IPSIMOM U TIIOCKOCTHU

28

29

30

Teopema o npsimoit
NEePIEeHIUKYJIPHON MIII0CKOCTH
Teopema o npsmoit
NEPIEeHIUKYISAPHON MII0CKOCTH

Teopema o npsmMoit
NEPIEeHIUKYISAPHON MII0CKOCTH

31

[IepnieHauKyIsp U HAKIOHHBIE!
paccTosiHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM
J10 IIJIOCKOCTH

32

[IeprieHauKyIsp U HAKIOHHBIE!
paccrosiHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSIHUE OT MPSAMOM
JI0 IIJIOCKOCTH

33

34

35

IlepnieHquKysp U HaKJIOHHBIE!
paccrosiHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM
JI0 MIJIOCKOCTH

[leprieHAUKYISAp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH 0
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
JI0 MIJIOCKOCTH

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U INIOCKOCTBIO

36

JIByrpaHHBIN yroJI, TMHEHHBIN yroj
JBYTPaHHOIO yIJla

37

JIByrpaHHbI{ yroJ1, JMHEWHBIA YroJ
JIBYTPaHHOIO yria




38

[IeprieHAUKYISAPHOCTD INIOCKOCTEN:
HNpU3HAK HEPIEHIUKYIIPHOCTH
JIBYX IIJIOCKOCTEM

39

40

41

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIAPHOCTH
JIBYX IIJIOCKOCTEM

[leprieHAMKYASIPHOCTD IIIOCKOCTEI:
MPU3HAK NEPIEeHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEM

Teopema o Tpéx meprneHAUKYIIpax

42
43

Teopema 0 TpEX nmepneHIUKYISIpax

Teopema o0 TpEX nepHeHUKYIApax

44

KonTponbsHast pabora o Temam
"IlepnieHIUKYISIPHOCTD MPSIMBIX U
miockocTei" u "Yrisl Mex1y
MPSMBIMH U TIJIOCKOCTSIMU"

45

[IoHnATHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OI'PAaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPaHHUKH;
pa3BEPTKa MHOTOI'PaHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu
Y OCHOBaHMS IIPU3MBI; IIpsIMasi U
HaAKJIOHHAs MTPU3MBbI; OOKOBas U
IIOJIHASI IOBEPXHOCTh IPU3MBI

47

48

49

[Tapannenenunesn, NpsMOYTOJIbHBIN
napajuIeIIeUIe] U €r0 CBOWCTBA
IIupamuaa: N-yroapHas NUpaMua,
I'PaHU U OCHOBAaHUE NTUPAMUJIBL;
OOKOBas U MOJTHAsI TOBEPXHOCTh
NApaMUbL; IPABUIBHAS U
yCeuy€HHas nupaMuIa

[IpaBubHBIE MHOTOTPAHHUKH:
MOHSITHE TPABUIIBHOTO
MHOTOTpaHHMKA; PaBUJIbHAS
npu3Ma U NpaBuiIbHAS MUPaAMHJIA;
IIpaBUJIbHAS TPEYrOJIbHAS MUPAMUIA
U MPaBWIBHBIN TETpadp; KyO

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHHMKAX: OKTadIp,
JOJEKa’Ip U UKOCAIP.




CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI

>1 CUMMETPUHU B IMpaAMHJIAX, 1
napaesenunenax, NpaBUIbHbIX
MHOI'OI'paHHHKaX
Brpluucienue 351eMeHTOB

52 MHOTOT'PaHHHUKOB: pEOpa, 1
JMaroHaiH, yIibl
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU

53 MPU3MBI, TUIOIIA/Ib OCHOBAHUH, 1
TeopemMa 0 OOKOBOM MTOBEPXHOCTH
MPSMOM MPU3MBbI
[Tnomans 60KOBO MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUIIbHOU

54 MAPAMUIBI, TEOPEMA O TIOIIAAN 1
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
HUpPaMU/IbI

55 KonTtponpsHast pabora o Teme 1
"MHororpaHHuku"

56 [TonsTue 06 00BEME 1

S7 O06bEM upamMuIbl 1

58 O0BbEM TUpaMHUIBI 1

59 O0BEM mupamMuIbI 1

60 O0BbEM TUpaMHUIBI 1

61 O06BEM npu3MbI 1

62 O0BEM pU3MBI 1

63 O0BEM npu3MBbI 1

64 KonTponbhas pabota no teme 1
"O0BbEMBI MHOTOTPAHHHUKOB"

[ToBTOpenue, 06o0IIEHNE

65 cucTeMaTH3alus 3HaHUi. 1
[TocTpoenue ceuenuii B
MHOTOTpaHHHKE
[ToBTOpenue, 0600IIEHNE
cucTeMaTH3alus 3HaHUi.

66 Brluncnenue paccTosHAN: MEXIY 1

JIBYMSI TOYKaMH, OT TOYKH JI0
MIPSIMO#, OT TOYKH JI0 TUIOCKOCTH,
MEXY CKPEIINBAIOIITUMHUCS




MMpAMbIMHA

67 HroroBast koHTpOIbHAs paboTa

[ToBTOpenue, 0600IIEHNE
cHUCTeMaTU3alurs 3HaHHM.
Brruncnenue yrioB: MexIy

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH,
MEX1y MPSMOIl U MJIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXKIY
TUTOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KIIACC

Tema ypoka

KoaudecTBO 9acoB

Bcer

KonTp
0JIbHBI
e
pador
bl

IMpakr
HYeCKH
e
pador
bl

Hdart

u3y4
eHH

DJ1eKTpO
HHbIE
ungpoBbI
e
o0pa3oBa
TeJIbHbIE

pecypchbl

Cdepa u map: ueHTp, paauyc,
JTUaMeTp; TUTOMIAlb TOBEPXHOCTH
cepsr

B3aumMHoe pacrionoxxenue chepbl u
IUTIOCKOCTH; KacaTelbHask INIOCKOCTh
K cdepe; mromanb chepbl
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CedeHus mapa

]_II/IJII/IHZIpI/I‘IeCKaﬂ IMOBEPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HPIHI/IHI[pI/I[IeCKOﬁ
MOBEPXHOCTH

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromias U oCh;
IUIOIIA s OOKOBOM M IIOJHOM
IIOBEPXHOCTHU

N300pakeHne LMIMHIpPA HA
IJIOCKOCTH. Pa3BépTka nuimHapa.
Ceuenust nuuHApa (MIIOCKOCTHIO,
MapayieIbHON UIn
MEPIEeHIUKYJIIPHON OCH LIMINH/IPA)

KoHnnyeckast noBepXHOCTB,
oOpa3zyromue KOHHIeCKOU
MMOBEPXHOCTH, OCh U BEpIIUHA
KOHHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHue U BepIIMHA,
oOpasyromas U 0Ch; TJIOMA b
OOKOBOM U MOJIHON MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yrome u
BBICOTA; OCHOBAaHHUA X OOKOBas
MIOBEPXHOCTh

10

N3o0paxeHue KoHyca Ha




IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus KoHYyca (TIOCKOCTBIO,
[apajieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOASIIEH uepe3
BEPIINHY)

KomOunanws ten BpameHus u

1 MHOTOT'PaHHHKOB
MHoOrorpaHHuK, OMCaHHBIN OKOJIO

12 cdepsl; cdepa, BIMcaHHas B
MHOTOT'PAaHHHK HUJIH B TEJIO
BpAaICHUS

13 [Tonsitue 06 06bpéMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O0BéM UIHHIIPA, KOHYCA

15 OO0BéM rapa u miomaab ceps
[TooGHBIE TENA B IPOCTPAHCTBE.

16 CooTHolIeHNsT MEXIY TUIOMAAIMU
IIOBEpXHOCTEN, 00bEMaAMHU
MOIOOHBIX TeJl

17 KonTponbHas padoTa no temam
"Tena Bpamenus" u "O6bems! Ten"

18 BekTop Ha mI10CKOCTH U B
MIPOCTPAHCTBE

19 CroxeHre 1 BIYNTaHHE BEKTOPOB

20 YMHOXeHHE BEKTOpa Ha YHCIIO
PasnoxeHue BekTopa 1o TpéM

21 HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno nmapamienenunena
Pemienue 3aay, CBSI3aHHBIX C

22 IIPUMEHEHUEM ITPABUII ACUCTBUMN C
BEKTOpaMHU
[IpssMoyronbHas cucreMa

93 KOOp/IMHAT B IIPOCTPAHCTBE.
Koopaunats! Bekropa. [Ipocreitmne
3aJ]aud B KOOpJMHATAX

24 Yron Mexay BEKTOpaMH.
CkansipHO€ MPOU3BEICHNE BEKTOPOB

o5 Brruucrienue yrioB Mexy
IPSIMBIMU U TNIOCKOCTSIMU

26 KoopauHaTHO-BEKTOPHBII METOA




27

28

29

30

IIPU PELICHUHA F€OMETPUYECKUX
3a1a4

KonrtposnbHas pabora 1o Teme
"BekTopsl 1 KOOpAUHATHI B
npocrpaHcrae”

IToBTOpEeHME, 0000IIEHNE U
CHCTEMaTH3aIus 3HAHUH.
OcHoBHbIE GUTYPBI, (DAKTHI,
TEOpPEMBI Kypca IJIaHUMETPUN

IToBTOpEeHME, 0000IIEHNE U
cHCTEMaTH3alus 3HAHUM.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca IIAaHUMETPUHU

[ToBTOpenue, 0600mIEHNE 1
cUcTeMAaTH3anus 3HAaHUN. 3a1auun
IJIAHUMETPUHU U METOJIBI X
penieHus

31

[ToBTOpenue, 0000mICHNE 1
CHCTEMAaTH3alMs 3HaHWH. 3agaun
TUTAHUMETPUHM U METOJIbI X
pelieHus

32

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aInsI 3HAaHWH.
OcHoBHbIE QUTYpPHI, aKTHI,
TEOpPEMBI Kypca CTepEeOMETPUN

33

34

Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aIlHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




\YUEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

feomeTpua, 10-11: Yueb. ansa obueobpasosart. yupexgeHnin/ /1.C. AtaHacsH, B.®. bytysos, C.b.

Kagomues u ap. — M.: MNpoceeweHune.
METOJINYECKHUE MATEPHAJIBI JIJISI YUUTEJIA

lfeomeTpua, 7 — 9: Yueb. ans obuweobpasosart. yupexkaeHuin/ 1.C. AtaHacsaH, B.®. bytysos, C.b.
Kagomues 1 ap. — M.: MNpoceeweHune.

3us. b.I'. ingaktnyeckne matepmansl no reometpum gna 10 knacca. — M. MpocselteHme

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1. www. edu - "Poccuitckoe obpasosaHue" degepanbHbliii noptan. http://www.school.edu.ru/

2. www.school.edu - "Poccuitckuii obuieobpasoBaTenbHblit noptan'.

3. www.school-collection.edu.ru/ EauHana Konnekuma umndposbix o6pasoBaTenbHbIX pecypcos

4. lokyMeHTauus, paboume maTepuasnbl AN yYUTeNs MaTeMaTUKM WWW.itn.ru "CeTb TBOPYECKUX
yuntenein"

5. Lndpposble 0bpasosaTenbHblie pecypcbl 3 EamHon konnekumm LLOP http://school-

collection.edu.ru
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