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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTo
TOCyJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHJApPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CII€YMBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTABJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYaroNuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHONW MAaTeMaTUYeCKON
IPaMOTHOCTH, U3Y4YEHHUS JAPYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYHUIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHUH PEaJbHOTO M WACAIBHOT0, XapakTepe OTPaKEHUs
MAaTeMaTHYECKOW HAyKOM SBIECHHM M MPOLECCOB PEAIBHOIO MHUpa, MeECTe
Tr€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK Kak 00ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbIlIUIEHHE, (OPMHUpPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
HNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUM
B XOJ€ pEILICHUS TeOMETPUYECKMX 3aj7ady, YMEHHUE BBIJBUTaTb U OINPOBEPraThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/1ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMsi 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIETO MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHHE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIBHO BAXKHBIX KayeCcTB, MOSTOMY aKTyajbHa
3amaya (opmMupoBaHHsS y 0O0yYarONUXcCsi MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
pPa3HOBUJHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKOW ACSITEILHOCTH 10 MHOTHM HAITPABIICHUSM.

[lenp ocBoeHMs mporpaMMbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHuss — o00OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydJalomuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUH,
CHEIU(PUIHBIX TEOMETPUHN, BO3MOXXHOCTH YCIIEITHOTO MPOJI0JDKEHUST 00pa30BaHUs
IO CTIICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMMa mo reomeTpur Ha 0a30BOM YpOBHE NpeIHA3HayeHa is
00y4aromuXxcsi CpeAHeN MIKOIbl, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHHN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3oMm, oOydaronigecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(puKoONd TeoOMETpUd M HEOOXOAUMBIC I KHU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpUI0 Oolee
rIyOOKO, €ClM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUSX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTkeHre 1eMr OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«I"'eomerpum» Ha 6a30BoM ypoBHEe B 10—11 kitaccax sBISIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KyJBTYPBl M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOITUM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BOKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATDH
U U3y4aTh pa3HbIC SBICHUS OKPYKAIOLIEr0 MUPA;

e (opMupoBaHHE YyMEHHs paclo3HaBaTh Ha YepPTEXkKax, MOJEISIX U B
peaIbHOM MHpPE MHOTOTPAHHHUKH | TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IIPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTpaHHHKAX U TeJIaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJIAJICHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE YMEHHUS TMPOBOAUTH  HECIOXKHBIE JOKa3aTelbHBIC
pacCcy X /IeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e pa3BUTHE  UWHTCIJICKTyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
o0ydJarImuxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHHUS;



e (opmupoBanue (GyHKIIMOHATBLHOM TPaMOTHOCTH, pEJIEBAHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsIX U TMPU U3YUYECHHUH APYIHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMylIUpoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO34aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJIYUYEHHBIE PE3yJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBIISIETCSI BKIIIOUEHHE B KypC
CTEPEOMETPUU B Hayaje €ro M3y4YeHHs 3a/ady, peulaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOILECCOB, MOTUBHUPYET K
JanbHENIIeMy U3YUYEHUIO PEaMETa.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX ITPEACTABICHUM Y
yYallluXcsi B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ad Ha
CO3J]aHUE  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMNOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHME OOpPa3oM — B YCIOBUSX OTBJICYEHHUS OT
HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COJAEPIKaHMUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHukny, «IIpsiMmble U TIIOCKOCTH B MPOCTPAHCTBE», « Tena BpalleHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcss HE TOJBKO IO COJEP)KATEIbHbIM JIMHHSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 o0I1ero oopa3oBaHusl.

Copnepxanre 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pE3yibTaTam
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUPOBAaHO TakuM o00Opa3oMm, 4TOObl OBJAJCHHE T'€OMETPHUUYECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCJIEA0BATEIBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHHEM TTPUHIMIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIOYAIUCH B
OOIIyI0 CHUCTEMY I€OMETPUYECKHUX MPE/ICTABICHUN OOyYaronuxcs, paclupss u
yrayOssis e€, o0pa3ysl MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun orBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimine mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; IOCTpPOEHUE CEUCHHH.

[leprieHIUKYISPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHINUKYJISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSMBbIE NapAUICIBHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIECHAUKYJISIPHOW TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ  JBYTPAHHOTO  yrIJIA.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TmpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPAaHU U OCHOBAHUS MPU3MbI, psSAMas U HAKJIOHHAS MPU3MBL, OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHTbl Npu3Mbl M nupamuasl. IIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPABUJIbHAS MpPU3MaA U
NpaBWIbHAS NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPaMHUAA W TPaBUJIbHBIN
teTpadap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ap u ukocasap. CeueHuns Npu3Mbl U TUPAMUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B MNHpaMUAaX, Mapauielienunenax,
MIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBIL,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW TMOBEPXHOCTH WPSIMOM MPHU3MBIL.
[Imomaas OOKOBOM TMMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamuabl. [loHstue 00 o0béMe. OO0BEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalenus

Hunuaapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IWIMHIPUYIECKON mMoBepxHOCTH. [lunwHAp: oOcHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAAh OOKOBOW H TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MmoBepXHOCTH. KOoHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
10 CHEpHI.

N306paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BHUCaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa U II0IIaAb Chephl.

[TonoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenuss wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJSAPHO OCH), CEYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHWIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHue BeKTOopa Ha yucio. Pa3noxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUM C BekTopamu. lIpsimoyrosibHas cucrema



KoopauHaTt B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMbIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeameTa
«Maremartukay XapakTepu3yroTCs:

I'paxknanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSAMHU U Ha3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryssipHast buznueckas AKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAIX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKHUX  IMPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHUE MATEMaTUYECKHMX 3HAHUM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpY’KalIledl cpeapl, IUIAaHUPOBAHUSI TOCTYNIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAKOIIEH CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKd M OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak c]epbl 4eIoBEYECKOM JesATEeNbHOCTU, JTaroB €&
pPa3BUTHS W 3HAUYUMOCTH JJIS PA3BUTHUS LMBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOoWd KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmeUusMU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (oceoenue
Memooo8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TOHATHUNA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYIUPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBaHUs JiJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMynIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbI;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElIeHUs, BHIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
0o0beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (HOPMYTUPOBATH OOOOIICHUSI M BBIBOJBI IO pe3yjIbTaTaM
POBENEHHOTO HAOIIO/IEHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

e BBIABISTH ACPUUUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETA
Ha BOIIPOC U ISl pEeUIeHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHIS;

e CTPYKTYpUpOBaTh MH(GOpPMAIIUIO, IPEACTABIATh €€ B pa3NUyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VYHuueepcanvubie KOMMYHUKamu@Hble Oelicméus, 0Oecnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYyIHUPOBATh CYXXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yibTaT;

B X0/ie 00CY>KJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3Iu4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIMTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUTyJTBHON pabOThI pU pEIeHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JEATEIHHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3ysbTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYyKIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIHPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTABJISTH TUIAH, aJITOPUTM PEIICHUS 33a/1a4H, BRIOUPATh CIIOCO0 pelieHus
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C YU4ETOM HOBOM
nHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peleHus] MaTeMaTHIYEeCKOH 3a/1auu;

NpEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OLINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEJIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHHUS DPE3YJbTATOB IEATEIBHOCTH,
HAXOAHUTh OMIHOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JIBYTPaHHOTO YIJIa,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3MA,
MPSIMOYTOJIBHBIN TIapaJljIeNIeue 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUISL
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeIICITUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHU
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY JABYMS
TOYKaMH, OT TOYKH JO TIPSAMOM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTAHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYHCICHHUE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXIY MNOPsIMOM H  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh reomeTpuueckue (HaKkThl Ui PELIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh W3YUYCHHBIC IIOHATHS B IPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILCHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH TeN  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMHM: MHOTOTPAaHHHMK, BIIMCaHHBIM B chepy ¥
ONMMCaHHBIN OKoJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAaHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSMH TOBEPXHOCTEH W 00BbEMaMu
MOJIOOHBIX TEJI.



N3o0paxaTh u3yuaemble (QUIypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTb, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJalOT.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHIMU: I€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomeTpuueckue (akTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratoinX HECKOIbKO AroB PEIICHHUs], ECIIM YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemate mpocreiiimme reoMeTpuuecKkue 3adaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSsS
U3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh  MpPOCTEWIIME NPOrpaMMHBIE  CpPEICTBA UM JBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HUCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIUM3UPOBATH pPEalbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kontpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B IIPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U MIOCKOCTEN
3 [lepneHUKyASIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUECHMS, PACCTOSHUS U YTIJIbL 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE

HaumeHnoBaHue pa3esioB U TeM uugpoBbIe
Ne /i P Konrtpoubusie IIpakTHueckue (idpp )

NPOrpamMmbl Bcero o0pa3oBaTejbHbIE

padoThI padoTshI
pecypcebl

Tena Bpaienus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001IeHNE, . 1

cUucTeMaTH3allis 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

KonTpoJibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTb, MPOCTPAHCTBO.
[TpaBua n300pakeHUs Ha PUCYHKAX:
M300paXeHUs TIOCKOCTEH, MapaieTbHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsiTust: mepecekarouecs MmIOCKOCTH,
nepeceKaroIrecs npsimasi ¥ II0CKOCTh

[TonsTus: MEPECCKAIMNECH IIIIOCKOCTH,
MNEepeCCKarnmurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
pPHCYHKaXx, Ha MPOCKIIMOHHBIX YePTEkKax

HauanbHble cBeleHHs 0 KyOe 1 pamue,
ux pa3BeépTKu U Mojaenu. CedeHus
MHOT'OI'PAaHHUKOB

HavanpHbie cBeneHus 0 KyOe U mupamuie,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOIPAHHUKOB

[TousTHE 00 aKCMOMATHYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX




TToHsATHE 00 AaKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HIX

10

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTepeOMeTpI/II/I " CJICACTBUA U3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MEepeceKarorecs,
napajuleJIbHbIe U CKPEIIUBAIOIINECs
psIMbIE

12

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: MapaiebHbIE IPSIMbIC B
IIPOCTPAHCTBE; MapaJUIETbHOCTD TPEX
IPSIMBIX

13

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
npocTtpaHcTie: [lapamienbHOCTh PAMON 1
IJIOCKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTE:
napajiCIbHbIC MIJIOCKOCTHU

18

CBolicTBa napauieIbHbIX MIIOCKOCTEHN

19

[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTH: TETPadp, KyO,




napasuieenuIe

20 [TocTpoenue ceuenunit

21 ITocTpoenue ceueHnit
KonTponsHas padora o Teme "IIpsimbie u

22 IJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYASAPHOCTD NPAMOU U

23 MJIOCKOCTH: TIEPIIEHIUKYJISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie mapasienbHbIe U
NEePHEHAUKYIISIPHBIE K INTIOCKOCTH

25 [IpsimMble napaenbHbIe U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH

26 [Ipr3Hak nepneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH

7 [Ipr3Hak nepneHIuKyISIPHOCTH IPSIMON U
IIJIOCKOCTH

73 TeopeMa 0 IpsIMOM EPIIEHIUKYJIIIPHOM
IJIOCKOCTH

79 Teopema o0 mpsMOH NMEPNEHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o mpsMOH NMEPNEHANKYIISIPHON
IIJIOCKOCTH
[lepnenuKymsp U HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

0 [lepnenauKyIsp U HAKIOHHBIE: PACCTOSIHUE

OT TOYKHU OO IIIIOCKOCTHU, pACCTOAIHHUC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprienauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TepieHaUKYISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSMOM 10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YIOl MEXKIY
MPSMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJl, TMHEHHBIA YTroJl
JBYTPaHHOTO yTia
[IeprieHAUKYIIAPHOCTD IIOCKOCTEN:

38 MPU3HAK NEPHEHIUKYIISIPHOCTH IBYX
IJIOCKOCTEN
[IepnieHAUKYIIAPHOCTD ILIOCKOCTEN:

39 IPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN
[IepnieHAUKYIIAPHOCTD ILIOCKOCTEN:

40 IIPU3HAK NEPIICHIUKYJIIPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o TpEX nmepneHIUKyYIIsIpax

42 Teopema o Tpéx NepneHAuKyIIpax

43 Teopema o TpEX nmepneHIUKyYIIsIpax
KonTtponsHas pabora mo Temam

44 "IlepnieHAUKYJISIPHOCTD OPSIMBIX U

mIockocTe" v "YTisl MeXAy NPSIMbIMU U




IocKocTIMu"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBl MHOIOTPaHHUKA, BBIITYKJIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHHUKA

46

[Tpusma: n-yronbHas npusma; TpaHu v
OCHOBaHUs MIPU3MBL; IIpsIMasi U HaKJIOHHAs
npu3Mbl; OOKOBas U TOJIHAS TIOBEPXHOCTh
PU3MBbI

47

[Tapannenenunen, NpsMOyTroJIbHBII
napa’sulesienuIie]l U ero CBOMCTBa

48

[Inpamuia: n-yrojbHast IMpaMuaa, TPaHu U
OCHOBaHUE MUPaMU/JIbl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTh NMUPAMU/IbI; IPABHIIbHAS U
yCeuE€HHAs MUPAMHUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSTUE
MPaBUIILHOTO MHOTOIPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYrojibHas MUpaMuaa u
MPaBUIBHBIN TeTpasap; KyO

50

HpeI[CTaBJIeHI/Ie (0] HpaBI/IHBHBIX
MHOTOTPAaHHHUKAX: OKTadIp, TOJCKAdIP U
UKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSIMOM, IUIOCKOCTH.
DNEeMEHTBI CUMMETPUH B TUpaMuax,
napajuieienuneax, MpaBuIbHbIX
MHOI'OIPaHHHUKaX




Brraucnenune 2J1eMeHTOB MHOT'OI'PpaHHUKOB:

32 pé6pa, TuaroHau, yribl !
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TLIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTH MPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MIPABHIILHON MUPaAMUJIBI, 1
TeopeMa O TUIOIIAH OOKOBOI MOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 KoHTponbHast pabota mo Teme |
"MHuororpaHHuku"
56 [TonsiTrie 06 06bEME 1
57 O06BEM nupaMusl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupaMusl 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O06BEM TIpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUs
65 3HaHui. [locTtpoeHne ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
66 3HaHUW. Beruncinenne pacCTosHUN: MeXIy 1

ABYMs TOYKaMH, OT TOYKHU OO HpSIMOfI, oT




TOYKH N0 MIOCKOCTH, MCIKAY
CKpCIIUBAOIHUMHUCS ITPAMBIMHU

67 Wrorosast kKoHTpoJbHASA paboTa

[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeruucieHue yrioB: MexIy

68 CKpPEIIMBAIOIIUMHUCS TPSIMBIMU, MEXITY
MPSIMOM M TNIOCKOCTBIO, IBYTPaHHBIX

YIJIOB, YIJIOB MEXY IUIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paauyc, IuameTp;
TUTOIIA b TIOBEPXHOCTH CHEPHI

B3anmHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTenbHas INIOCKOCTh K
chepe; iomanb chepsl

Nzobpaxenue chepsl, mapa Ha
mockocTu. CeyeHus mapa

[y apruveckas MOBEPXHOCTD,
00pa3yromue UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[uwHap: ocHOBaHUS B OOKOBasI
MMOBEPXHOCTh, 00pa3yroIias U 0Ch;
[UIOIIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakeHune MuIMHApPa HA TUIOCKOCTH.
Pazpéprra nmmnapa. Ceyenus

IUIUHAPA (TTIOCKOCTBIO, TapaJIeTbHOM
WM NEPIEHAUKYIISIPHON OCH LIWJINHIPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
KOHHYECKOW MOBEPXHOCTH, OCh H
BEPIIMHA KOHMYECKOW MTOBEPXHOCTH




KoHnyc: ocHOBaHME U BEpILINHA,

8 o0Opa3syrolas ¥ OCh; IJIOMAb OOKOBOM 1
MOJHON MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N3006paxkeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (III0CKOCTHI0, NapalIesIbHON
OCHOBAHUIO, U MJIOCKOCTBIO, IPOXOISAIICH
4yepes BEPIINHY)

1 Kom0Ounanus ten BpaieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALECHUS

13 [TonsTre 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 OO0BéM UIMHIIpa, KOHYyCa

15 O06BEM mapa u wiomaask cheps
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 CooTHo1IeHNs MEXy IUIOIASIMHU
MOBEPXHOCTEH, 00BEMAMH MOAOOHBIX TET

17 Kontponbnas padota mo Temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YUCIIO




21

Pasnoxxenne BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefenumneaa

22

Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JEHUCTBUN C
BEKTOPaMHU

23

[TpsMoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHaTel BEKTOpA.
IIpocreiimue 3ana4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluncnenue yrioB M1y IpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KontponbHas padota mo Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHme, 06001IeHNE 1
CUCTEMaTU3aluAa sHaHuii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3aluAa sHaHuii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alns 3HaHUH. 3amaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS




[ToBTOpeHme, 06001IeHNE 1

31 cucTeMaTu3anys 3HaHui. 3agadu 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
[ToBTOpeHue, 06001IEeHNE 1

0 cucreMaru3anus 3HaHuii. OCHOBHBIE |
¢burypsl, pakTel, TEOPEMBI Kypca
CTePEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

14 [ToBTOpEHME, 0606H_IGHI:IG u |
cHCTEeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




Kpurepuu onenuBanus no maremaruke 10-11 kiacc

Cucrema OLEHKM TMPEIMETHBIX PE3yJbTaTOB OCBOCHUS  y4eOHBIX
IporpaMM C Y4€TOM YPOBHEBOIO MOJXO0JA, MPEANOJaracT BblAejJeHHe 0a30BOro
YPOBHS JOCTH:KEHMH KaK TOYKHM OTCY€TA IIPU IOCTPOCHHH BCEM CHUCTEMBI
OLICHKHU ¥ OpraHU3allii WHIUBUyaIbHON PabOThl ¢ 00YUYalOIIUMUCS.

ba3oBblii ypoBeHb JOCTHKEHHWIA: JIEMOHCTPUPYET OCBOCHHE YUYEOHBIX
JICUCTBHI C OMOPHOM CHUCTEMOW 3HAHWHM B paMKax BbIJICJICHHBIX 3a7a4. OBlajicHuE
0a30BbIM YPOBHEM SIBJISIETCS JIOCTAaTOYHBIM Il TPOJOJDKEHHS OOydYeHHsS Ha
clieyomel CTyrneHn oOpa3oBaHUs, HO HE MO MNpOo(UILHOMY HamlpaBlICHUIO.
JlocTrxeHno 06a30BOT0 YPOBHSI COOTBETCTBYET ommemka
«Y00871emeopumesibHo» (Unu OMMEmKa «3», OMMEmKa «3a4meHo»).

[IpeBbImierre 6a30BOTO YPOBHSI CBUACTEILCTBYET 00 YCBOSGHUHU OMOPHOU
CUCTEMBbl 3HAHUI Ha YPOBHE OCO3HAHHOI'O MPOU3BOJIBHOIO OBJIAJICHUS y4eOHBIMU
JNEHUCTBUSMH, a TaKK€ O Kpyro3ope, MupoTe (WM U30MpaTEeIbHOCTH) WHTEPECOB.
[{enecooOpa3HO BBIIETUTH CIEIYIOLIME ABA YPOBHS, MpeBbIIIalONIue 0a30BbIi:

* NOBbILICHHbIH YPOBE€Hb JOCTW)XEHUS IUIAHUPYEMBIX PpE3YyJIbTaTOB,
OUeHKa «Xopouio» (ommemka «4»);

* BBICOKMI YPOBE€Hb JOCTHKEHHUS IUIAHUPYEMBIX PE3YyJIbTATOB, OUEHKA
«OMAUYHO» (ommemka «5»).

JInst onmucaHusl MOJATOTOBKH YYalllUXCS, YPOBEHb JIOCTUKEHHN KOTOPBIX
HMKe 0230BOT0, 11€716CO00PA3HO BBIICIUTH TAKKE JBA YPOBHS:

* NOHM/KEHHbIN YPOBEHb JOCTHKEHHH, OUeHKa
«Hey0o0s/iemeopumesbHo) (ommemea «2»);

* HU3KMH YPOBEHb JIOCTUKCHUM, OUeHKa «n1oxo» (ommemka «1»).

He noctmwxenne 6a30BOTO YpOBHSI (MOHMIKEHHBIM W HU3KUANA YpPOBHU
JTOCTUXEHUI) (PUKCUPYETCs] B 3aBUCUMOCTH OT 00BbEMA M YPOBHSI OCBOECHHOI'O U
HEOCBOCHHOTO cojiepkKaHus npeameTa. OMUCaHHBINA BBIIIE MOIX0 IIEIeCO00pa3HO

IMPpUMCHATDb B X0Ac€ Pa3INYHbIX Impoucayp OLCHUBAHUA: TCKYUICTO,



IMPOMEIKYTOUHOI'O U HTOT'OBOIO.

Jlna ouenku OuHamuku opmuposanus npeoMemusvix pe3yibomamos B
CHUCTEME BHYTPHM ULIKOJBHOIO MOHUTOPUHIAa O0pa30BaTEIbHBIX JOCTHUKECHHMA
nenecoodpasHo (PUKCHUpOBaTh M aHAIM3UPOBATH JaHHBIE O C(HOPMUPOBAHHOCTH
YMEHUN M HABBIKOB, CIIOCOOCTBYIOIUX OCBOEHHIO CHCTEMATHYECKHUX 3HAHUIA, B
TOM YHCJIE:

* HEPBUUHOMY  O3HAKOMJIEHUIO, ompadomke  u 0CO3HAHUIO0
meopemuyueckux mooenei u nouamuil (0OIEHAYYHBIX U 0a30BBIX IJIA JAHHOU
00JacTy 3HaHUS), CAHOAPMHBIX ATIZOPUMMOE U RPOUEOYP;

* 6bIAGICHUIO U OCO3HAHUIO CYWHOCHMU U 0CODEHHOCmell V3y4aeMbIX
00BEKTOB, MPOLECCOB U SIBICHUN JCHCTBUTEIBLHOCTH (MPUPOJHBIX, COLUAIBHBIX,
KYJbTYPHBIX, TEXHUYECKUX U JIp.) B COOTBETCTBUU C COJACPKAHHEM KOHKPETHOTO
y4eOHOT0 MPEaMETa, CO30aHUI0 U UCNOTb306AHUI0 MOOeell U3YyUaeMbIX OOBEKTOB
Y TIPOIIECCOB, CXEM;

* GbIAGICHUIO U AHAIU3Y CYUIECIEEHHBIX U YCHOUYUBHLIX C8A3el U
OmHouwenuil MexX1y oObeKTaMu U MPOIIECCAMHU.

[Ipu »TOM 00s3aTEeNBHBIMU COCTABJISIFOIIMMH CHCTEMBI HAaKOIUICHHOMN
OLICHKH SIBJISIFOTCSI MaTE€pHAJIbI:

* CIMapmoeoii OuazZHOCMUKU;

* memamuyueckKux u UmMo208blX NPOEEPOUHBIX PADON NO 6CEM YUEeOHbIM
npeomemanm,

* meopueckux padom, BKIOYasi yuyeOHbIE HCCIEIOBaHUA U y4eOHbIE

ITPOEKTHI.

OueHKa yCTHBIX OTBETOB 00y4alOUIUXCH M0 MaTeMaTHKe
OTBeT OLIeHMBAETCH OTMETKOM «5», €CJIU YYCHHK:
l. MOJHO pacKpbUl COAEp)KaHHWE Marepuaiga B o0beMe, MPeayCMOTPEHHOM
pOrpamMMon U y4eOHUKOM,

2. M3JI0KWJI MaTepuajl TPaMOTHBIM SI3BIKOM B OIPEICICHHON JIOTUYECKOU



MOCJIEA0BATENBHOCTH, TOYHO MCIHOJIb3Yd MATEMATHYECKYIH) TEPMHUHOJIOTHUIO U
CHMBOJIHKY;

3. IpaBWJILHO BBITIOJIHWI PUCYHKU, UYEPTEXKH, TpaduKH, COMYTCTBYIOIINE
OTBETY;

4. mokazan  yMEHUE  WJUIIOCTPUPOBATH  TEOPETUUYECKUE  TOJIOKEHHUS
KOHKPETHBIMU TMPUMEPAMH, IPUMEHATh UX B HOBOW CHUTYyallMM IPHU BBITOJIHEHUU
MPAKTUYECKOTO 3aJaHNs;

5. IPOAEMOHCTPUPOBAJl YCBOEHHUE PAHEE H3YUYEHHBIX COMYTCTBYIOLIUX
BOIIPOCOB, C(HOPMUPOBAHHOCTh U YCTOMUMBOCTH HCIOIB3YEMBIX IMPU OTPAOOTKE
YMEHUU U HABBIKOB;

6. OTBEYaJ CaMOCTOSITENIbHO 0€3 HaBOMSIIUX BOMPOCOB YUHUTEINA. BO3MOKHBI
OJlHA - JIBE HETOYHOCTH IPU OCBEIICHUU BTOPOCTENEHHBIX BOINPOCOB WA B
BBIKJIJIKaX, KOTOPBIE YUEHUK JIETKO UCIIPABUJI 10 3aMEUYAHUIO YUUTEIS.

OTBeT oLeHUBaeTCsl OTMETKOM «4», €CJIM OH YAOBJIETBOPsieT B OCHOBHOM
TPpeOOBAHMSAM HA OLEHKY «5», HO IIPU ITOM HMeeT OJIMH U3 HeI0CTATKOB:

* B M3JIOKCHUM JIOMYIMICHBI HEOOJbIINE TPOoOesbl, HE HCKA3UBIINE
MaTeMaTUYECKOE COAEPKAHUE OTBETA;

* JONYLIEHbl OJWH — JBa HeJAOYeTa NPU OCBEUIEHHUHM OCHOBHOI'O
coAep KaHUsl OTBETA, UCIIPABJICHHBIC 110 3aMEUYAHUIO YUHUTEIS;

e JIONMyIIEHBI OIMOKa WKW OoJiee JBYX HEJIOYETOB TIPU OCBEIIECHUU
BTOPOCTENIEHHBIX BONPOCOB WJM B BBIKJIAJKAX, JErKO HCIPABICHHBIE IO
3aMEYaHUIO0 YUUTEIIS.

OTrMeTKa «3» CTABUTCS B CIEAYIOIIMX CHYYAAX:
* HEIOJHO WJIM HEIOCIIEI0BATEIbHO PACKPBITO COAEPKAHME MaTepuaia, HO

MOKa3aHO oOrree MOHUMAaHUE BOIIpOCa u MPOIEMOHCTPUPOBAHBI
YMEHHUS,J0CTATOUHbIE JUIS JajdbHEUIIero YCBOCHHUS MPOrPAMMHOIO MaTepuaia
(ompenenennpie « TpeboBaHUSIMU K MATEMATHYECKOU MOATOTOBKE O0YYAIOIIUXCS);

* WMEJMCh 3aTPYIHECHUS WJIN JIOMYIIEHbI ONIMOKN B OMPEACICHUN TTOHITHH,

HUCIIOJIb30BaHNU MaTeMaTU4YECKOU TCPMHUHOJIOTHH, JepTCIKax, BBIKJIaJKax,



WCIIPABJICHHBIE MTOCIIC HECKOJIBKUX HABOJISAIIUX BOIPOCOB YUUTEIIS;

* YYEHUK HE CHPABUJICA C MPUMEHEHHEM TEOPUU B HOBOW CHUTyallMM TIPHU
BBITIOJIHCHUM TIPAKTUYECKOTO 3aJaHMs, HO BBITIOJHWI 3aJaHUs 0053aTeIbHOTO
YPOBHS CJIOKHOCTH TI0 TAHHOU TEMe;

* MpU 3HAHUM TEOPETUUYECKOrO0 MaTepuaia BbISIBICHA HEIOCTAaTOYHAs
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKA «2)» CTABUTCH B CJIEIYIONIMX CIy4Yasix:

* HE PacKpbITO OCHOBHOE COJAEpKaHUE YUEOHOTO MaTepHraa;

e 00HApYyXEHO HE3HAHWE WJIM HEMOHMMAHWE YYCHUKOM OOJIbIIEH WU
HanOoJiee BaKHOM YacTH y4eOHOro MaTepuaa;

e JIONyHIEHbl OIIMOKW B ONPEACICHUH TMOHITUH, NPU HCHOJIb30BAHUN
MaTeMaTUYeCKOW TEPMHUHOJIOTHHM, B PHUCYHKaX, dYepTeXax WIN Trpadukax, B
BBIKJIQJIKAX, KOTOPBhIE HE HUCIIPABJICHBI MOCJIC HECKOJBKUX HABOJSIIMX BOIPOCOB
YUUTEIS.

Otmetka «1» cTaBUTCS, €CJIM:

* YYEHUK OOHApyXW1 TOJHOE HE3HAHWE W HEMOHUMAHHE H3y4aeMOTO

y4eOHOro Marepuajia WM HE CMOI OTBETUTh HU Ha OJMH M3 IMOCTABJICHHBIX

BOIIPOCOB 10 U3y4aeMOMY MaTepHaIy.

OueHka NMCbMEHHBIX U KOHTPOJBbHBIX Pa00T 00y4alonuXcs M0 MaTeMaTHKe
OT1meTka «5» cTaBUTCS, €CJIU:

e paboTa BBIMOJHEHA MOJTHOCTHIO;

* B JIOTMYECKUX PACCYXICHHUSIX M 00OCHOBAaHWHU PEIICHHUS HET MPOOEsoB U
OIINOOK;

* B pEUICHUM HET MAaTEeMAaTHYECKUX OIIMOOK (BO3MOKHA OJHA HETOYHOCTb,
OMKCKA, HE SBIAIONIASICS CJIEACTBHEM HE3HAHWS WJIM HETOHUMAHHS Yy4eOHOTO
MaTepuana).

OTMmeTka «4» cTaBUTCH, €CJIN:

°pa60Ta BBIIIOJIHCHA IIOJIHOCTHBIO, HO 00OCHOBaHMS IIIArOB PCUICHUA



HEJIOCTATOYHBI (€CaM yMeHHe OOOCHOBBIBATh PACCYXJCHHUS HE SBIISUIOCH
CIIEIUATBLHBIM 00HEKTOM TIPOBEPKH );

* TOMyIlleHa OJIHA OIIMOKA WJIM JIBa-TPU HEAOYETa B BBIKJIAJKAX, PUCYHKAX,
yepTekax Wik rpadukax (ecad 3TH BUABI pabOThl HE SBISUIUCH CIEIHATBHBIM
00BEKTOM MPOBEPKH).

OtmeTKa «3)» CTABUTCS, €CJIM:

* JOMyIeHbl Oojnee OAHOW OmMOKM iU Oojiee ABYX-TpEX HEIO0UYETOB B
BBIKJIQJIKaX, YepTekKax WM rpadukax, HO YYalluics BIajeeT 00s3aTeIbHBIMHU
YMEHHSIMU T10 TPOBEPSEMOM TEME.

OTMmeTKAa «2)» CTABUTCS, €CJIM:

* JIOMYIIEHBI CYIICCTBEHHBIC OIMOKH, ITOKA3aBIINE, YTO YYAIUACS HE

BIIaJICET 00sA3aTeILHBIMU YMEHUSIMU T10 IAaHHOW TEME B TIOJIHON Mepe.
OtmeTka «1» cTaBUTCS, €CJIM:

» paboTa mokaszaja MoJIHOE OTCYTCTBHE Y yYaIIerocs: 00s13aTeIbHbIX 3HAHUN

¥ YMEHUHU TI0 TPOBEPsIeMON TeMe WJIM 3HAYUTENIbHAs YacTh paOOThl BBIOJHEHA HE

CaMOCTOATCIIBHO.

Ob6mas kimaccupukanusi OMUOOK

I'pyObiMu cuuTarOTCH OIIMOKU:

* HE3HAHWE OIpPEJEICHUS OCHOBHBIX MOHSITUM, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOKEHUI Teopuu, He3HaHue (GopMyJl, OOIIEIPUHITBIX CUMBOJIOB 0003HAUEHUMN
BEJIMYWH, €IMHUL] X U3MEPEHUS;

* HE3HAaHHE HAMMEHOBAHWI €IMHUI] U3MEPEHUS;

* HEYMEHHE BBIJCIUTH B OTBETE TJIABHOE;

* HEYMEHHE MPUMEHSTh 3HAHUS, aJITOPUTMBI 1JI PELICHUS 3a/1a4;

* HEYMEHHUE JIeJIaTh BBIBOJIBI U 0000IIICHNUS;

* HEYMEHHE YUTaTh U CTPOUTH IPaPUKH;

* MOTeps KOPHS WU COXPAHEHHE IOCTOPOHHETO KOPHS;

* oTOpackiBaHUE O€3 00BSICHEHUI OJHOTO U3 HUX;



* paBHO3HAYHBIE UM OIIUOKH;

* BBIYMCIIUTENbHBIE OIIMOKH, €CIIM OHU HE SIBISIOTCS OMUCKOI;

* JIOTMYECKHE OIIHOKHU.

K HerpyObIM ommdOKkam cJjiexyer OTHECTH:

* HETOYHOCTH (HOPMYJIHUPOBOK, OMPEACIICHUN, TOHATHI, TEOPH, BhI3BAHHAS
HEMOJIHOTOW OXBaTa OCHOBHBIX MPU3HAKOB OMPEACIIEMOTO IMOHATHS WU 3aMEHOU
OJIHOTO - IBYX M3 3THX MPU3HAKOB BTOPOCTETNIEHHBIMU;

* HETOYHOCTH TpaduKa;

* HEPALMOHAIBHBIM  METOJA  pEUICHUS 3aJa4d WIHM  HEAOCTATOYHO
MPOJYMaHHBIN TUIaH OTBETa (HapyIICHUE JOTUKH, MTOAMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMHU );

* HEpaIrMOHAIBHBIE METOJIBI PA0OTHI CO CIIPABOYHOM U APYTOU
JIATEPATYPOU;

* HEyMEHHE pelniaTh 3aJa4H, BBHITIOJHATH 33/IaHHs B OOIIIEM BHUJIC.

Hexoyeramm sIBJISAIOTCH:

* HepalMoHaJIbHbIE IPHEMbI BEIUMCIICHUH U TPeoOpa3oBaHMii;
HeOpeKHOE BBIIIOJIHEHUE 3aIIUCe, YepTexel, cxeM, rpaduKkoB



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI IS YYEHUKA

10 KJacce

JI.C. Atanacsu, B.®. byty3os, C.b. Kagomues, J.I'. ITo3nsik, JI.C. Kucenesa.
['eometpusa (6a3oBbiii u yriyOneHHBIH ypoBeHb). 10-11 kmaccel. YueOHHK.
Mockga. «IIpocemienue.

b.I'. 3uB. mmaktumdeckue MaTepuabl [0 TEOMETPUM IS
10 kiacca. Mocksa.

«IIpocBenieHue.

11 kJ1acc

JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues, 3.I'. Ilo3nsk, JI.C. Kucenena.
['eomeTpust (Ga3oBbIi W yrinyOneHHbIH ypoBeHb). 10-11 kjaccel. YueOHUK.
Mockasa. «lIpocsemenue.

b.I'. 3uB. /{umaktuueckue MaTepuabl [0 TEOMETPUM IS
11 kiacca. Mockaa.
«IIpocsemenue.

METOJUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

E.M. PaGuHoBuY. 3a1a4u 1 yIpaXxHEHUsI Ha TOTOBBIX uepTexkax. 10 — 11 kmacchl.
['eomeTpust. Mocksa. «Hiekcay.

A.I1. EpmoBa, B.B. I'ono6opoasko. CaMoCTOsATEIbHBIE U KOHTPOJIbHBIE PAOOTHI.
['eomerpust 10 — 11. Mocksa. «Mnekcay.

A.IIL. Epmoga, B.B. I'oio6opobko. Y CcTHBIE TPOBEPOUYHBIE U 3aUE€THBIE PAOOTHI
no reometpun 1 10-11 kimacca. Mocksa. «nekcay.

Marematuka. BeposTHocTh M cratuctuka. 7-9 kiaccbl. ba3oBblil ypOBEHb.
Metoauueckoe mocobue K MpeaIMETHON JMHUM YYEOHUKOB MO BEPOSITHOCTH U
craructuke U.P. Beicoukoro, U.51. Amenko nox pepakuuen 1.4, Amenko.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI n
PECYPCHI CETU UHTEPHET

JI.C. Aranacsu, B.®. byry3os, C.b. Kagomues, O.I'. Ilo3usk, JI.C. Kucenesa.



['eomeTpus (06a30BbIl U yrayOieHHbIH ypoBeHb). 10-11 kmaccel. DneKTpoHHAs
dbopma yueOHHKA.



JIMCT BHECeHUA M3MEHEeHUI

dara mo
JKypHAJy, KOraa
ObLLJIA cejIaHa
KOPPEKTHPOBKA

Homepa ypokos,
KOTOpbIe ObLIH
HHTErPHPOBaHBI

Tema ypoka,
KOTOpas
€TaJ1a mocJjie
HHTEerpauuu

OcHoBaHnue aJid
KOPPEKTHPOBKH

Iloanuch
NMpPeACTABUTEISA
aIMUHHUCTPALUN
IIKOJIBI,
KOHTPOJIMPYIOLIEro
BBINOJIHEHHE
KOPPEKTHUPOBKH
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