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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomeTpusi» 0a30BOro ypoBHS IS
oOyuvarormuxcst  10-11  xmaccoB  pa3pabotaHa Ha ocHOBe DenepanbHOTO
rocyZapCTBEHHOTO 00pa30BaTENIBHOIO CTaHIapTa CPEAHEro O0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTeMaTU4eCKOMY 00pa30BaHUIO, U TPAAUIIUN POCCUIICKOTO 0Opa30oBaHusI.

Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJEHUE  KIIOYEBBIMU
KOMITETEHLUSMH, COCTaBIIIOIIMMH OCHOBY JUISl CAMOPA3BUTHS M HENPEPHIBHOTO
o0pa3oBaHusl, EJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TEOMETPUHM Ha YPOBHE CPEIHETO OOIIero
oOpa3zoBanusi OOYyCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METAlpPEAMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTus oOydaronuxcsi, (GopMUpOBaHUS (PYHKIMOHAIBHOM MAaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX YICOHBIX TUCIUIUIHH. Pa3BuTne y oOydarommxcs
MPABUIBHBIX TMPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUU TECOMETPUUYECKHX
a0CTpakIuii, COOTHOIIEHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTpPaAXKEHUs
MAaTEMaTUYECKOM HAyKOW SBJICHUW M IMPOLECCOB pPEAJIBbHOTO MHpA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHYECKOTO MOJACIIUPOBAHUS B HAYIHOM
MO3HAHWU U B MPAKTHUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalliyd B
COBPEMEHHOM OO0IIIECTBE.

['eomeTpust sBIsIETCS OAHUM HM3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIeYMBAE€T BO3MOXHOCTb H3YYEHHUSA Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TaK M TyMaHUTAPHOU.

Jlornyeckoe MbluieHne, (GopmMupyeMoe Mpu H3YyYEHUH OO0YYaroIUMUCS
MOHSATUHHBIX OCHOB FT€OMETPHUH U MOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€ pCUICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTAaTh M OIPOBEpPraTh
TUTIOTE3hI HETOCPEACTBEHHO WCTONIB3YIOTCS TP PENICHUH 3a7ad eCTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHue OpUeHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AeATeNbHOCTH dYenoBeka. OpHEHTalus YeloBeKa BO BPEMEHH WU
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIuaibHOro ObITusA, (opMma
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICITHOTO TMO3HAHUS W AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHbHOCTH. OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU



oOpazamu OO0bBENUHSET pa3Hble BUIbI y4eOHOH U TPYAOBOM JESITEIBHOCTH,
SBIISIETCS. OJAHMM M3 NPO(PECCHOHANBHO BAXKHBIX KAdyeCTB, MOITOMY aKTyaJlbHa
3a7adya (HOpMUPOBAHUSI Yy OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON ACSITETbHOCTH MO MHOTUM HaIPABJICHHUSIM.

Ilenp ocBoeHus mporpaMMmbl yueOHOro kypca «['eomerpus» Ha 06a30BOM
ypoBHE 00yueHus — oOieoOpazoBareibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyvaronuxcst — yepe3  oOecrneyeHWe  BO3MOXKHOCTM  NPUOOPETeHHs U
UCIIOIb30BaHUSI CUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHUM W JIEWCTBUU,
CHeU(PUUHBIX T€OMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOI0JIKEHUSI 00pa3oBaHus
[0 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIOIb30BAaHUEM F€OMETPHH.

[IporpaMmMa mo0 TeoMeTpur Ha ©0a30BOM YypOBHE TMpeAHAa3HAYCHA IS
00ydaromuxcsi CpeAHEH MIKOJbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YPOBHE OCHOBHOTO 00miero obpazoBanms. Takum oOpazoM, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTH4YE€CKHE YMEHHsI, CBS3aHHbIE
co cnenupuKol TreoMETpUd M HEOoOXOOuMBIE U1 KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YyUWUTh T€OMETpHIO Ooiee
rIIyOOKO, €ClM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B NPOPECCUOHATBHON AESITENbHOCTH.

JlocTHKEHHE LEeIM OCBOGHMSI MporpamMmbl 00ECIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpHoOpUTETHBIMH 3aJadyaMH  OCBOCHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBastoTcs:

e (QopmMupoBaHHE TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM
KYJBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opmMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX M TENax BPALLEHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJSIONINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SIBICHUS OKPY>KAIOIIETO MHUPA;

e (opmMupoBaHHME YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOACIAX U B
peaJIbHOM MHUpPE MHOTOTPaHHUKH U TeJa BpaIleHMUS;

e OBJQJICHHE METOAAMM PELICHMs 3a]ad Ha MOCTPOEHHUS HAa M300pakKeHUAX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopmMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH TOHATUAMH O
MHOTOTpaHHHMKaX U TeJlaX BPalleHHs U UX OCHOBHBIMHU CBOMCTBaMH;

e OBJQJCHHE  aNTOPUTMaMU  pEIICHHS  OCHOBHBIX  THUIIOB  3a/ay;
dbopMupoBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHbIC
paccyXIeHHs B XOJ€ PEUICHHs CTEPEOMETPUYECKUX 3aJad W 3a4ad C
IPaKTHUYECKUM COJICP)KaHUEM;



* Dpa3BHUTHE UHTEJUIEKTYaJbHbIX M TBOPYECKHUX CHOCOOHOCTEM
oOydaromuxcs, I[03HABAaTEIbHOM  AKTUBHOCTH,  HCCJEN0BATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIILICHUS;

» (opMupoBanue (GyHKIIMOHATBHOM IPaMOTHOCTH, pENEeBaHTHOU
F€OMETPUN: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B peaJbHBIX JKU3HEHHBIX
CUTYyallUsIX U TMPU HM3YYEHUH APYTHX YUYEOHBIX NMPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIupoBaTh HX Ha A3BIKE
T€OMETPUHU U CO3AaBaTh F€OMETPUYECKHE MOJIEH, IPUMEHSATh OCBOCHHBIN
F€OMETPUYECKUI anmapar JUisl PELICHHs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH IT0JYyYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON 0COOEHHOCTHhIO MPOrPAMMBI SBIISIETCSI BKIIIOUEHHE B KypC
CTEPEOMETPUM B Hayajle €ro M3y4YeHHs 3ajad, penlaeMblx Ha YpOBHE
MHTYWTUBHOTO MO3HAHUS, M ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hal
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOI'O
MBILIJIEHUS, CTUMYJIUPYET IPOTEKaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NPEIMETA.

[Ipeanoutenue oTnaércs HArISAHO-KOHCTPYKTUBHOMY METONy OOyYEHMs,
TO €CTb TEOPETHYECKHE 3HAHUS HMEIOT B CBOEM OCHOBE YYyBCTBEHHOCTH
IPEIMETHO-IIPAKTUYECKON  JESITENBHOCTU.  Pa3BUTHE  NPOCTPAHCTBEHHBIX
IPEICTAaBIICHUN Y yYalllUXCsl B Kypce CTEPEOMETPUH ITPOBOJUTCS 3a CUET pelIeHuUs
3a7lad Ha CO3JaHUE€ MNPOCTPAHCTBEHHBIX OOpa3oB M 3a/Jady Ha ONEpPUPOBAHUE
IPOCTpaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a HPOBOAUTCA C OMOPOW Ha
HarJasgHOCTh, a ONEpUpPOBaHHME O00pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJIAIHOCTH, MBICJIEHHOTO U3MEHEHHSI €T0 UCXOAHOTO COAEPIKAHHUS.

OcHoBHBIE coaepkaTenbHble TMHUU Kypca «['eometpun» B 10—11 knaccax:
«MHuororpanHukn», «lIpsMbple U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensercd HeE TOJIBKO II0 COJEp)KaTeNIbHBIM JIMHUSAM, HO W IO TOJaM
0o0y4eHUsl Ha YPOBHE CpeHEro o0uIero oopa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEIMETHBIM PE3yJIbTaTaM
OCBOEHHUS paboueil MporpamMmbl, paclnpeneiaEHHbBIM 10 rojaM OOyYeHus,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPUYECKUMU
HNOHATUSAMU U HAaBBIKAMM OCYLIECTBIISUIOCH ITOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
OOIIyI0 CUCTEMY T€OMETPUYECKHX MPE/ICTABICHUN OOy4arouIuxcs, paclupss u
yriy0ssisa e€, o0pasysl IPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3ydenue reometpun otBoauTcs 2 yaca B Hegento B 10 kimacce u 2 yaca B
Heneno B 11 kimacce, Bcero 3a jBa rojia 00ydenus - 136 yueOHbIX daca.

COJEPXXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHUS  CTepeoMeTpur. Touka, TpsiMas, IJIOCKOCTb,
npocTtpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3auMHOe pacnonoxeHne npsIMbIX B MPOCTPAHCTBE: IMEPECEKAIOIINECH,
napajyieJibHble M CKpenuBaromuecs npsMbele. [lapamiensHOCT NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPAMBIX; MNAPAIIIEIBHOCTh MPAMON M IJIOCKOCTH. YTJIBI C
COHAINPABJICHHBIMU CTOPOHAMH; YrOJd MEXAYy MPAMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: MapajyieNIbHble  IUIOCKOCTH; CBOICTBA
napayyienbHBIX TuIocKocTel. [lpocreitmme mnpocTpaHCTBeHHBIE (UTYpBl Ha
IUIOCKOCTHU: T€Tpa’p, KyO, nmapaiesenumne]; ToOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTH MPSIMOM U TNIOCKOCTH: MEPIECHINKYIJISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMbBIC MapauICIbHBIE W TEPHNECHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TPSAMOM H IUIOCKOCTH, TEOpeMa O NPsSMOu
MEPIEHANKYJISIPHON THIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJ MEXIAY MNPAMON U
IJIOCKOCTBIO;  JABYTPAaHHBIA  yrojl, JIMHEWHBI Yroa JBYTPaHHOTO  yTJa.
[TepnieHauKyIsIp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKH JO MIOCKOCTH, PACCTOSIHUE
OT MOpsIMOM 10  IUIOCKOCTH,  TpoeKuust  (GUrypbl  Ha  TJIOCKOCTb.
[lepneHIUKYyISIPHOCTh  IUIOCKOCTEW: TMPHU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
mIockocter. TeopemMa 0 TpEX NepIEeHIUKYIIIpax.

MHororpaHHuKu

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3ma: n-yronpHas
pu3Ma; TPaHU W OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
ITOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYTOJIbHBIN
napajuieJienunes U ero cporcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBAHUE MUPAMUJILI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCeu€HHas MNUpaMuaa. OJEMEHTbl TMpu3Mbl W nupamuabl. [IpaBuiibHBIE
MHOTOIPAaHHUKHU: MOHSATHE MPABWJIBHOIO MHOTIOTPAHHUKA; MPAaBUJIbHAS IIPU3Ma U
NpaBWJIbHAs THpaMUJIa; NpPaBUIbHAs TPEYroJibHas MUpPaMHAA W TPaBUIIbHBIN



TeTpasap; KyO. IlpeacraBieHue O mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noaeKa’ap u ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKHU, MPSIMOM,
IVIOCKOCTA.  DJEMEHThl CUMMETPHMM B  NOHpPaMHIax, NapajUielenunenax,
IPaBUJIBHBIX MHOTOI'PAaHHHKAX.

Boluncienre 3J1€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, AMAroHa M, VTJIbI.
[Inomans OOKOBOM MOBEPXHOCTH U TMOJHOW MMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MPABHIBHON MUPAMMUIBI,
TeopemMa O Iulomanu yceuéHHou mmpamuapl. [loHstne 06 o00béMe. OOBEM
NUPaMHU/JIbl, TPU3MBL.

[TongoOubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAAsIMU
NOBEPXHOCTEHN, 00bEMaMU TOI0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

Hunuaapuyeckas MOBEPXHOCTH, oOpasytoliue WIMHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON TMMOBEpXHOCTU. llunmmHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas MU OCh; IUIONaAb OOKOBOM M TMOJHOU
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHUUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOH MoBepXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 00Opa3yromas
U OCh, IUIOIMIaJb OOKOBOM W TOJHONW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yroire 1 BEICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: meHtp, paauyc, AUAMETp; IJIOMIATL MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnionoxkenue chepsl U MIIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
IJI011a1b CEePHI.

N300pakeHre Ten BpalleHHs Ha TNTIOCKOCTH. Pa3BEpTka MuIMH/Ipa 1 KOHYCA.

KoMmOunanuu Tenm BpamieHuss W = MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKoJIO cdeprl; chepa, BNHCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpaIlCHHS.

[Tonarue 06 o0béme. OcHOBHBIE CBOMcTBA 00BEMOB Teil. Teopema 00
00BEME TPSIMOYTOJILHOTO Tapajienenunena W ciaeAcTBus u3 He€. OO0béM
UIMHIpa, KoHyca. O0bEM 1mapa 1 miomasab cepsol.

[logo6ubeie Tenma B mpocTpaHcTBE. COOTHOLIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TEl.

Ceuenns twnuHApa (MapauIebHO W MEPHEHAUKYISIPHO OCH), CEUCHHUS
KoHyca (TapajiieIbHO€ OCHOBAHHMIO M TIPOXOJAIIEE 4Yepe3 BEPIINHY), CCUCHUS
nrapa.



BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miIockocT W B mOpocTpaHcTBe. CI0KEHHWE W BBIYMTAHUE
BEKTOPOB. YMHOXXEHHUE BEKTOpa Ha 4ucio. PasnoxeHue BeKTopa IO TPEM
HEKOMIUIaHapHbIM BekTopaMm. lIpaBuno mnapamutenenunena. Pemenue 3anpauy,
CBSI3aHHBIX C NPUMEHEHHUEM NPaBWI JEUCTBUM C Bekropamu. l[IpsMoyrosbHas
cucrteMma KoopauHat B mpoctpancTtBe. Koopnunatel BekTopa. [IpocTeiimue 3anaun
B KOOpJIMHATaX. YTOJ MeExXay Bekropamu. CKajasipHOE MPOU3BEIAEHUE BEKTOPOB.
Brruncienne yrioB Mexay NpsAMBIMU U IUIOCKOCTSIMU. KOoOpamMHAaTHO-BEKTOPHBIN
METOJ IIPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJNbTaThl OCBOCHHS MIPOrpaMMbl yd4eOHOro MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs:

I'paxxpanckoe BociuTanue:

COPMHPOBAHHOCTHIO  TPAXKAAHCKOW  TO3UIMU  OOydYaromerocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O0 WICHA POCCHUHCKOrO OOIIECTBA, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIH,
npoleayp TpaxiaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIIUSIMHA 1 HA3HAYCHHUEM.

ITaTpuoTH4YecKoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOU MICHTUYHOCTH, YBOXKCHUS K
MPOILJIOMY Y HACTOSIIIIEMY POCCUHCKOM MaTeMaTUKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCHMUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
K HCIOJIb30BAaHHMIO ATHUX JOCTI)KCHHH B JPYyrHX HayKaxX, TEXHOJOTHsAX, cpepax
SKOHOMHMKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOTO HApo/Ja;
c(hOpPMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, JTHYECKOTO IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JI€SITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETO.

JcTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKJIHOYAs ICTETHUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, PEIIECHHU, pACCYXJICHUI;
BOCIIPUUMYHUBOCTHIO K MATEMAaTUUECKUM aCIEKTaM Pa3IMUYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:



c(OpPMHPOBAHHOCTHIO YMEHHUS TPUMEHATh MAaTEMaTUYeCKHE 3HAHUS B
MHTEpecax 3JJ0pOBOTo U 6e30macHoro 00pasa »KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUU U

OT/bIXa, peryJispHas duznueckas AKTUBHOCTb); (u3HUEecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
TEeSITEIbHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOWS; HHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHAIBHON  JMEATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymeld mnpodeccur W Ppeanu30BbIBATH COOCTBEHHBbIC KU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCThIO K  MaTeMaTUYeCKOMYy OOpa3oBaHUIO W
caM000pa30BaHUI0 Ha TPOTSHKEHUHM BCEW XU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4YacCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKOM HaIlPaBICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, TMOHUMAHUEM BIUSHUS
COLIMATTbHO-PKOHOMUYECKUX TPOIIECCOB Ha COCTOSIHHE MPUPOTHOW M COLMATHHOU
Cpenbl, OCO3HAaHMEM TJIOOATBHOIO XapakTepa H3KOJIOTMYECKHX MpoOieMm;
OpHEHTAllUel Ha NPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUU NJis PEIIeHUs 3aaad B
0o0JacTU  OKpyXarolel cpebl, IJIAaHUPOBAHHUS TOCTYNKOB U OLEHKH HX
BO3MOJKHBIX MTOCIEACTBHM ISl OKPY>KAIOIIEH Cpebl.

ILleHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MPaKTUKH, TMOHUMaHUEM
MaTEMaTUYECKOM Hayku Kak cdepbl UYeJOBEYECKON AEsTENbHOCTH, STaroB €€
pa3BUTHSA W 3HAYMMOCTH JJIS1 Pa3BUTH I[HMBWIM3AINU, OBIAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOW KyJIbTYpOM KaK CpEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYUIECTBJIATh MPOEKTHYI0 M HCCIEI0BATENbCKYIO ACSTEIbHOCTD
WHMBUYalIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIC Pe3yIbTaThl OCBOCHHUS MPOrPaMMbl Y4eOHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHLIMU  OEUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  VYuusepcanvuvie  nosmaseamenvmvie  Oeticmeus,  obecneyusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYXCalowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCCe008amenbCKux onepayul, yMmeHut pabomams ¢ ungopmayueii).



ba3oBrble 1oruyeckue qefcTBuNA:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKU MAaTeMaTHUYECKUX
00BEKTOB, TOHATHN, OTHOIICHWHA MEXKIy MOHATHIMH; (HOPMYIUPOBATH
OTIpeNie/ICHUs] ~ MOHSATHUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsi OOOOIIEHUS M CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCHPHHHMMAaTh, (OPMYJIUPOBATh M  NPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISTH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX;
npemjiaraTh ~ KPUTEPUM  JUIA  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUMNIL;

e JIeNIaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTUKH, ICTYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3AKIIFOUEHHH 110 aHAJIOTUH;

* TIPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaATh CIOCOO pelIeHus y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUSA, BBHIOMpaTh HaWbOoNee MOAXOAANMH ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBaTelbcKue 1eiicTBUS:

e WCIOJIb30BaTh BOMPOCHI KAaK HCCIICOBATEIHCKUN WHCTPYMEHT TMO3HAHUS,
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUnE, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHUE;

e TIPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
0o0beKTa, SIBICHHS, TIPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BeKTaMHU, SIBJICHUSAMH, TIPOIECCAMU;

* CaMOCTOATENHHO (HOPMYIHUPOBATH 0OOOIIEHUS U BBIBOJBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, MCCIEAOBAHMS, OIICHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMI;

e TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCA, a TaKKE BBIABUTATH
MIPEIOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmeii:

e BBIABIATH JAeUIMTHl MH(DOpPMAIMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETa

Ha BOMNPOC U JJIs PEIICHUS 3a/a4H;



2)

BbIOMpaTh  MHGOPMAIMI0 W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IUYHBIX BUOB U (GOPM MPEACTABICHHUS;
CTPYKTYPUPOBATh HHPOPMAIIHIO, PEJACTABIATH €€ B Pa3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKH;
OIICHUBATH HaIEKHOCTD UHpOpMAITUU 1o CaMOCTOSITEIIEHO
c(hopMyITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanonvie  KOMMyHuKamueHnwvle Oelicmgus,  0Oecneyusarom

CgbOpMupO@ClHHOCWlb COYUAIbHbIX HABbLIKOB 06yt¢af0u;uxcg.

3)

Oo0menue:

BOCIIPUHUMATh M  (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX W MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOAy peUIeHUs 3aJ1a4d, KOMMEHTUPOBATH MTOJIYyYEHHBINA PE3YJIbTAT;

B X0/ 00CY’KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIa€MOU TEMBI,
npoOeMbl, periaeMoi 3aJjauu, BLICKA3bIBATh UJICH, HAIICJICHHbIEC HA MIOUCK
pELIEHNs]; COMOCTABIATH CBOM CYXKICHHMS C CYXICHUSMH JPYyTrUX
YYACTHHKOB JWaiora, OOHapy>KMBaTh pa3iMuue U CXOJCTBO IO3HILMM; B
KOPPEKTHOM (popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JSKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WH/IMBUIYAJIbHON pabOThI IPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH 1IEJTb
COBMECTHOHM JeATEIBbHOCTH, IUIAHHUPOBATH OPTraHW3allMI0 COBMECTHOM
paboTHl, pactpenensTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yJIbTaT paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATh CBOW JIEHCTBHUS C JPYTUMH YJI€HAMHU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT TO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICUCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

qbopMupoeaHue CMbBICII06bIX YCMAHOBOK U HCUSHEHHBLIX HABLIKOB JTUYHOCNIU.

Camoopranusanus:

COCTABJISATH IUIaH, AITOPUTM PELIEHUS 3a]1a4H, BBIOUpaTh CIIOCO0 peleHus
C YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,



apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOM
uHbopMaIuu.
CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU I[I03HABATEIbHOW pedieKkcuu Kak OCO3HAHUS
COBEpUIAEMbIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJEeTh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Mpolecca |
pe3ynbTara pelieHusl MaTeEMaTUYEeCKOH 3a1auH;

e NPEIBUAETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHMKHYTh IIPH PELICHHUH
3a/lauyd, BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTH Ha OCHOBE HOBBIX
0OCTOSITENBCTB, JaHHBIX, HAWJIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBHUSIM, OOBACHSTH
OPUYMHBI JTOCTHKEHUS WIM HEJOCTH)KEHHSI PE3yJIbTaTOB JIEATEIbHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KUIACC

OmnepupoBaTh MOHATHIMH: TOUKA, MPSMasi, TNIOCKOCTb.

[IpyuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS M3 HUX IPHU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OneprpoBaTh MOHATUSAMHU: NAPAJUIETBHOCTh U MEPHEHAUKYISPHOCTD
IPSMBIX U IUIOCKOCTEM.

KnaccuduimpoBaTs B3aMHOE pacHOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTRBE.

OmneprpoBaTh MOHATUSMHU: JBYTPaHHBIA yTOJI, TPaHU JBYTPAHHOIO YIJIa,
pebpo NBYrpaHHOTO YTJIa; JUHEWHBIA Yrojl ABYTPaHHOTO yria; TpajycHas Mmepa
JBYTPAHHOTO yTJa.

OmnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBIH
MHOTOTPaHHHUK, 3JIEMEHThl MHOI'OTPaHHUKA, TPABUIIbHBII MHOTOI'paHHUK.

Pacno3sHaBaTh OCHOBHBIE BUJABl MHOI'OIPAHHUKOB (IHMpaMuja; IpU3Ma,
IPsIMOYTOJIbHBIN Mapajuiesienumen, Kyo).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JAJIA
KJacCU(pUKauu (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TpPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TApaIJICIIETIUIIE bl ).

OmneprpoBaTh MOHATUIMU: CEKYLIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH MPHUHIIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIBb3YS METO/T CIICIOB.

CtpouTh ceueHUS MHOTOTPAaHHUKOB METOJOM  CJIEJIOB, BBHITIOJTHSATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y.



Pemarp 3amaun Ha HAaXOXXJIEHHE I'€OMETPUUECKHUX BEJIMYMH IO 0Opaslam
WIN alrOpUTMaM, MPUMEHSS U3BECTHBIE AHAIIUTHUYECKHUE METOABI MPHU PELICHUU
CTAHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSHUM MEXIY ABYMS
TOYKaMHM, OT TOYKM JO IMPSAMOW, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEILNBAIOIIUMUCS ITPSIMBIMH.

PemaTte 3amaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYUH MO oOpasiam
WM allrOpUTMaM, MPUMEHSS MU3BECTHBIE AHAIIUTHUYECKUE METOABI MPHU PELICHUU
CTAHJApPTHBIX MAaTeMaTHYECKMX 3aJad Ha BBIYUCIEHHUE YIJOB  MEXAY
CKPCIMBAIOIIUMUCSA TNPSIMBIMH, MEXKAY TMPAMOM M  IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruucnsats 00bEMBI M TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMuaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOLIEHUS MEXIY
IUIOLAASMU TOBEPXHOCTEHN, 00bEMaMU OI00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETpPUS B NPOCTPAHCTBE; LEHTP, OChb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3BnekaTh, MpeoOpa3oBbIBaTh W HMHTEPNPETUPOBATH HH(POpPMALKUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexkax U
PUCYHKAX.

[IpumensaTs reomeTpuyeckue (GaxkThl AT PEHICHHUS CTEPEOMETPUUECKUX
3a/a4, IPEANoJIaraloluX HECKOJIBKO IIAaroB PELICHHs], €CIIA YCIIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IppuMeHATP MOpOCTEWIIHE NOPOTPaMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOaUTE NIpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NIPUPOLE U
YKU3HU, pACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpyMEHATh MOJyYEHHBbIE 3HAHUS HAa MPAKTUKE: aHAIM3UPOBATh peajibHbIC
CUTyallud W IPUMEHATh HW3YYCHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4eckd Cc(HOPMYIHPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATh peajbHbIC
CUTyallUd Ha s3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmnapara anreOphl; pemaTh
IIPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATHIMU: LUIUHIPUYECKAs TMOBEPXHOCTh, O0Opa3yrolIne
MWIMHAPUYECKON  TOBEPXHOCTH;  IIMJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yrolue KOHMYECKON MOBEPXHOCTH, KOHYC; chepruueckas MmoBepXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MTOTYYEHHUS TS BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacronoxenue chepol U MI0CKOCTH.



OnepupoBaTh NOHATUSAMU: IAPOBOIl CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTa; IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOIAAM IOBEPXHOCTEH Tel  BpalleHMS,
re€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHMK, BIHMCAHHBIA B cdepy H
ONMHMCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpALLCHHUS.

BBIYUCIIATE COOTHOIIEHUS! MEXKIY IUIOLIAASMU IMOBEPXHOCTEH U 00BEMAMHU
M0I00HBIX TEJL.

N300paxxkath u3yuyaemble (UTypbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BeinmonHATh (BBIHOCHBIC) IIJIOCKME YEPTEKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3BnekaTh, HMHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HH(POPMAIIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeACTAaBICHHYIO Ha YepTexkax U
pUCYHKaXx.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE JHEUCTBUS CIIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaI0T.

[IpuMeHATH MpaBUIIO NapajuIeNICUIEAA.

OnepupoBaTh MNOHATUAMM: JEKapTOBbl KOOPIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA, YTOJI MEXIY
BEKTOpPaMHM, CKaJISIPHOE NMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOW3BEICHHE BEKTOpAa HAa YHUCIO, YIOJ
MEXIy BEKTOPAMH, CKALIPHOE NPOW3BEICHHE, PACKIAAbIBATH BEKTOP IO IABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

[IpumeHnsaTh TeoMeTpuueckue (GakThl [JIsl PEUICHUsT CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaraloIuX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHNUS
3a/1aHbl B IBHOU (hopMme.

Pemate mpocrerime reoMeTpu4ecKue 3aladd Ha IIPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlarp 3amaum Ha [10Ka3aTelbCTBO MATEMATHYECKUX OTHOIICHUH U
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liamM WiIu alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMaTHYECKHUX 3a4a4.

[IpumeHATP NOPOCTEHINHE MNPOrPpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1aU.



[IpuBoaUTE mpUMEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
YKA3HHU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJIyYEHHBIE 3HAHMS HAa MPAKTUKE: AHAIM3UPOBATh pEabHbIC
CUTyallud W MPUMEHATb W3YYECHHBIE IOHATUS B MPOLECCE IOKWCKA PEUICHUA
MaTeMaTU4eCKu CPOPMYIMPOBAHHON TPOOIEMBI, MOJCIUPOBATH pEaTbHBIC
CATyalluM Ha A3bIKE T[EOMETPUM, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
WCII0JIb30BaHUEM IeOMETPUUYECKUX MOHITUN U TEOpEM, alllapara ajareopsl; pemarhb
MPAKTUYECKUE 3a]1a41, CB3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DIeKTPOHHBIE
Ne | HaummeHoBaHMe pa3aeioB H Kontposusie | TIpakTaueckue (uu¢posbIe)
n/m| TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
! Boeettiie B cTepeoMeTpiio 10 https://m.edsoo.ru/1¢209e37
[IpsiMble ¥ TJIOCKOCTH B
) IIPOCTPAHCTBE. 12 1 bubnuoreka [IOK
[TapamienbHOCTD IPSMBIX U https://m.edsoo.ru/1¢209e37
IJIOCKOCTEMN
3 [leprieHANKYASIPHOCTH 12 bubnuorexa [JOK
MPSIMBIX U TJIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYTribl MEXIY OPSIMBIMU U 10 | bubnuorexa [IOK
TUIOCKOCTSIMUA https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
5 M 11 1
HOTOTPAHHHIIH https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
6 06 9 1
>EMBI MHOTOTPARHHIOB https://m.edsoo.ru/1¢209e37
7 [loBTOpEHMeE: ceuenus, 4 | bubnuorexa [IOK
PACCTOSHUA U YTJIIBI https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB 68 5 0
I1O ITPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KITACC

KoanuecTBO 4acoB D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbie)
pa3aesioB U TeEM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl
bu6mmoreka [IJOK
1 T . 20
©J1a BpattieHi https://m.eds00.1ru/1¢209¢37
but6mmoreka [IOK

2 O0Bé . 10 1

HEMBLTE https://m.edsoo.ru/1¢209e37
Bekrops! u
3 KOOpPJHHATEHI B 16 1 bubmmorexa LOK
pA https://m.eds00.ru/1¢209¢37
MIPOCTPAHCTBE.
[ToBTOpEHME,

4 00001mIeHHE, ” 1 bu6mmoreka [IOK
cUcTeMaTHu3alusg https://m.edso0.1ru/1¢209¢37
3HAHUH.

OBIIEE KOJIMYECTBO
1 68 3 0

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

10 KJTACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATbI 0CBOCHHUS OCHOBHOM
NPoBePsSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOUYKA, MPSMasi, IIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CJICJICTBHS U3 HUX IMPHU PEIICHUU
' r€OMETPUYECKHX 3a/1a4
73 OnepupoBarh MNOHATHSAMU: MAPAJUIETBHOCTh W MEPHEHIUKYISIPHOCTD
' MPSAMBIX U IJIOCKOCTEMN
74 KnaccudunupoBaTs B3aMMHOE PACIONIOXKEHHE MPSIMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITHSAMU: JIBYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YIJIa,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YOI IBYTPAHHOTO YIJIa, TpaaycHas
Mepa JIBYTpaHHOIo yria
ay OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIA
' MHOT'OIPaHHUK, JIEMEHThl MHOTOTPAHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHBl MHOTOTPAHHUKOB (THpaMuia, MpU3Ma,
' MIPSIMOYTOJIbHBIN MapajieNenume, Kyo)
KnaccudpumupoBate  MHOTOTPaHHHKH, BBIOMpas  OCHOBAaHUS  JUIS
. kinaccupukauud  (BBIMYKJIBIE U HEBBINYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHbIE MHOTOIPAHHUKH, TPSMbIE M  HAKJIOHHBIE IPHU3MBI,
napasuieNenune /ibl)
79 OnepupoBatb MOHATUSIMH: ceKyIas IJIOCKOCTb, ceyeHue
' MHOT'OIPaHHUKOB
710 OOBSACHATL TPUHLUIBI  TOCTPOCHUS  CEUYEHUH  MHOTOTPAHHUKOB,

HCIIOJIB3YA METOA CJICI0B

7.11

CrpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP:

BH/JI CBEPXY, COOKY, CHU3Y




7.12

PemraTs 3aaa4i Ha HAXOXKXIACHUC T'COMETPHUICCKUX BCIUYHH I10 06pa3uaM
WKW aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHLIC aHAJIUTUYCCKUC MCETOAbI IIpH
pe€ICHUKM CTAHAAPTHBIX MATEMATUUYCCKHUX 3aJad Ha BBIYHCIICHHUC
paCCTOSIHI/Iﬁ MCXKAY ABYM: TOYKaMH, OT TOYKU HO HpﬂMOI\/’I, OT TOYKH OO

IIJIOCKOCTH, MEKAY CKPCIIUBAOIMUMHUC ITPAMBIMHA

7.13

Pemrate 3aaa4i Ha HAXOXKIACHUC TCOMECTPHUYCCKUX BCIUYHH 110 06pa3uaM
Wik aJlropurMam, IIPHUMCHSAA HM3BCCTHBLIC AHAJIMTUYCCKHUE MCTOIbI IIPpH
peICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha BBIYHUCJICHHUC YTIJIOB
MCXKAY CKPCIIHUBAIOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ Hn IINIOCKOCTBIO,

MEXKy INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

7.14

Boruucnsate 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nupamuaa) ¢ npuMeHeHrneM GopMyIl, BBIYUCISATh COOTHOIICHUS
MEXITY TUIOLIAISIMA MMOBEPXHOCTEM, 00bEMamMu OT00HBIX

MHOTI'OI'PaHHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHsS B NPOCTPAHCTBE, LEHTpP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBI

7.16

W3BnekaTth, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJId pelICHU CTCPCOMETPUUCCKHUX
3aaa4, IMpEArojJararommux HECKOJbBKO IHIaroB pCmcCHUs, €CJIN YCIOBUA

IMPUMCHCHUA 3a/1aHbI B SIBHOM (I)opMe

7.18

[IpuMmensiTh TpoCTeilline MNPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBEI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

7.19

[IpuBOAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAC U

JKU3HU, PACIIO3HABATD IIPOABJIICHHUEC 3dKOHOB I'COMETPHUU B UCKYCCTBC

7.20

[TpuMeHSTH MOTyYeHHBIC 3HAHKSI Ha TPAKTHUKE: aHAIN3UPOBAThH PeabHbIC
CUTyalluld W TNPUMCHATH MH3YUCHHBLIC TIOHATUA B IPOLHCCCC IIOHUCKaA
pereHus MaTeMaTUYECKH chopmyIupoBaHHOM poOJIEeMBI,
MOZICIIMPOBATh PCAJILHBIC CUTyallUM HaA A3BIKC I'COMCTPHUU, UCCIICAOBATH
MOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHHEM T'€OMETPUYECKHX TOHSATHH H
TEeopeM, ammapara aiareOpbl, pemarh MPAaKTUIECKUe 3a1a4u, CBSI3aHHBIC C

HaXO0XIACHUEM I'COMETPUICCKUX BCINYNH

11 KIIACC




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJabTAaThl 0CBOCHUSI OCHOBHOI

NpOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHero 001ero 06pa3oBaHus
pe3yJibTarTa
6 ['eomeTpus
OnepupoBaTh NOHITUSIMHU: IMIMHIPUYECKAs TTOBEPXHOCTh, 00pa3yroiue
61 [IMHAPUYECKON TMOBEPXHOCTH, IMIMHIP, KOHHYECKAs MOBEPXHOCTD,
' oOpa3yrone KOHHYECKOHW  IOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 PacnioznaBats Tena BpaiieHus (IIIHHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHSI TEJ BPAILICHHS
6.4 KnaccugunupoBars B3auMHOE paclookeHHe cephl U MITOCKOCTH
OnepupoBaTh MOHSITUSIMH: IIAPOBONW CETMEHT, OCHOBAaHHE CETMEHTAa,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOW, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
[IAPOBOTO CJIOK, IIIAPOBO CEKTOP
6.6 Bbruncnsate 00bEMBI W IUIOIMIAAM TOBEPXHOCTEH TeNn BpalleHHS,
' TeOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt
OnepupoBaTh NOHATHSAMH: MHOTOTPAHHUK, BIMCAaHHBIA B cdepy H
6.7 OIMCAHHBIN 0KOJIO cepbl, cepa, BIUCaHHAS B MHOTOTPAHHUK WU TEJIO
BpALICHUS
63 BblUMCIATE  COOTHOLIEHMS MEXAY IUIOIIAISIMHU TIOBEPXHOCTEH H
' 00BEMaMHU ITOTOOHBIX TEN
6.9 N3o06paxath n3yyaemble QUIYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BreImonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BHI CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Te
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH M NPeoOpazoBbIBaTh WH(GOPMALUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, TPEACTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reoMeTpuyecKkrue (QaxKThl A PEHICHUS] CTEPEOMETPUUYECKUX
6.12 3aja4, MPEANoJararoliuX HECKOIbKO IIaroB PEHICHUs, €CJIA YCIOBHS
NpUMEHEHHUS 3aJ]aHbl B IBHOH (popme
6.13 OrniepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONHATE JEMCTBUS CIIOKEHUS] BEKTOPOB, BBIYUTAHUS BEKTOPOB H




YMHOKCHHA BCKTOpa Ha YHCIIO, O6T)$ICH$ITI>, KakKUMH CBOMCTBAMHM OHH

o0JazaroT

6.15

[IpumensThs npaBuiIo Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApTOBbI KOOPJIMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa MEXIy BEKTOpaMH, CKalIpHOE IIPOU3BEIEHUE BEKTOPOB,

KOJUIMHECAPHBIC 1 KOMIITIAHAPHBIC BEKTOPHBL

6.17

Haxoauth cymMMy BEKTOpOB U IPOU3BEACHHE BEKTOpa Ha 4YMCIIO, YTOJ
MEXy BEKTOPaMH, CKISIPHOE TIPOU3BECHUE, PACKIIAIbIBATh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,Z[aBaTB IJIOCKOCTb YPAaBHCHHECM B I[eKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

Pemwars mpocrediine TreOMETpUYECKHE 3aJadyd  Ha I[PUMEHEHHUE

BCKTOPHO-KOOPAUHATHOTO METOda

6.20

Pemiate 3amaun Ha JOKa3aTENbCTBO MAaTEMAaTHUYECKHUX OTHOIICHUM H
HaXOXKACHUEC I'COMCTPUUCCKUX BCJIUYHH IIO 06paauaM WU aJITOpUTMam,
IIPUMCHSA HN3BCCTHBIC METOAbI npu pEeIICHUU CTaHJAPTHBIX

MAaTCMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh NpPOCTEHIIME NPOTrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPHUICCKUX 3a1a1

6.22

IIpuBOAUTHE NMpPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H

JKHU3HH, paCliO3HaABATh NPOABJIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

IIpuMeHATh TOJy4EHHBIC 3HAHMWA Ha IPAKTHKE: AHAIM3UPOBATH
peanbHbBlE CUTyallUd U IPUMEHATb U3Y4YCHHBIE IIOHATUA B IPOLIECCE
MIOWCKA pEIICHUS MaTeMaTu4ecku cHOopMyITupOBaHHONH MPOOIEMBI,
MOZCJIMPOBATh PEAIbHBIC CUTyallUd HA SA3BIKEC N€OMETPHUM, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEIN C UCIOJIB30BAHUEM I€OMETPHUYECKUX IOHATHA H
TeopeM, armnapara ajireOpbl, pelaTb NpaKTUYECKUE 3a1a4H, CBSI3aHHbIE C

HaXO0KIACHUEM I'€COMCTPHUICCKUX BEJINYNH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUS

I'eomertpus

7.1

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  TOCTPOSHUM  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX.

7.2

B3aumHoe  pacnosiokeHHWe TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKarolIuecs,
napajuiefibHble U CKpeluBaromuecs mnpsmbie. [lapannenbHOCTh MPSMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajulelibHble TPsIMbIE B MPOCTPAHCTBE,
NapajuieNbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSIMON M TUIOCKOCTH. YTIBI C
COHANPABJICHHBIMM CTOPOHAMH, YIrOJ MEXKIy TMpPSMBIMH B IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEH: MapauieNbHbIe MJIOCKOCTH, CBOWCTBA MapaljiebHbIX
miockocteit. [Ipocrteitmme mpocTpaHCTBEHHBbIE (DUTYpPHI HAa IIOCKOCTH: TETPadp,

KY6, napauiCJICuIca, IoCTpoOCHUC CEUYCHMH.

7.3

[lepneHUKYISIPHOCTh MOPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IPSIMbIE B
IIPOCTPAHCTBE, NPSMbIE MapajlieIbHbIE U MIEPIEHAUKYJIISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYJISIPHOCTH MIPSMOM U INIOCKOCTH, TEOPEMA O MPSIMON MEePIEHAUKYIIIPHOU
IUIOCKOCTH. YIJIbI B TPOCTPAHCTBE: Yrojl MEXAy MNpsIMOH M IUIOCKOCTBIO,
JIBYTpaHHbIA yroJ, JMHEWHBIM yron nAByrpaHHoro yria. Ilepnenaukymnsip u
HAKJIOHHBIE: PACCTOSIHME OT TOYKM J0 IUIOCKOCTH, PAacCTOSHUE OT MpsIMOH [0
IUIOCKOCTH, MPOEKIHs (PUrypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  IIEPIECHIUKYISIPHOCTH  JBYX  IUIOCKocTe. Teopema o0  Tpéx

NEPIEeHIUKYIIpaXx.

7.4

IloHsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHHKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yroibHas
npu3Ma, TpaHd M OCHOBAaHMSI MPU3MBI, MpsMas U HaKJIOHHas MPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapamenenunen, NpsMOyTroabHbIA MapalIeIeIUIIE]]
u ero cBorctsa. [lupamuaa: n-yrompHas nupamMuaa, TpaHd U OCHOBaHUE MAPaMUIBL,
OoKoBast ¥ MOJHAsI IOBEPXHOCTh MUPAMUBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.
OneMeHThl NOpuU3Mbl U nOHpaMufbl. [lpaBUibHBIE MHOTOTPaHHHKHU: TIOHATHE
[IPaBUJILHOTO MHOIOIPaHHHUKA, IIpaBWJIbHAs MpU3Ma M IPaBWIbHAs IUpaMuia,

IpaBWIbHAs TPEYToJibHAs MUpPaMUAA U MPaBHIbHBIN TeTpasap, Kyo. [lpencraBnenue




0 TPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, JOJACKAdIP W HKOCAdIP, W JAPYyTHE.

CeueHus MMPU3MBbI 1 TUPAMUBI.

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CHUMMCTPUSA OTHOCUTCIIBHO TOYKH, HpHMOI\/'I,
IUIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IMUpaMUIax, napajiiCjaCnurncaax, mpaBUIbHbIX

MHOTI'OI'paHHHUKax.

7.6

Brruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriel. [lnomanb
OOKOBOIl TOBEpPXHOCTM U IIOJIHOM NOBEPXHOCTU MpPSIMOW MPHU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOr Tpu3Mbl. [1momane 60koBoi
MOBEPXHOCTU M TOBEPXHOCTH IIPABWIBHOM MNHpaMHUAbI, TEOpeMa O IUIOLaau

yceuéHHoit nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIIBI, TPU3MBL.

7.7

[TogoGubIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXTY TIJIOMIAISIMHA TIOBEPXHOCTEH,

00BEMaMU ITOJOOHBIX TEN.

11 KJIACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus

6.1

HI/IJ'II/IH,I[pI/ILIeCKaH IMOBCPXHOCTD, 06p33y10H_[I/I€ HHHHHﬂqueCKOﬁ IMOBCPXHOCTHU, OCb
HI/IJII/IHIIpI/I‘-IeCKOI\/JI ITOBCPXHOCTH. ]_II/IJII/IHI[pI OCHOBAHHS M OOKOBas IMMOBCPXHOCTD,

oOpa3yromas 1 oCh, TUIOIaAh O0KOBOW W MTOJIHON TTOBEPXHOCTH.

6.2

Konunueckasi noBepXHOCTh, 00pa3yroue KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW ToBepXxHOCTU. KOHyC: OCHOBaHME W BepIInMHA, O0Opa3ylomias U OcCh,
Iomaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0Opasyioniue u

BbICOTA, OCHOBAHUA U OokoBas ITOBCPXHOCTH.

6.3

Ccdepa u map: ueHTp, paauyc, IuamMerp, IIOaab MOBEpXHOCTH cdepbl. BzanmHoe

PacCIIOJIOKCHUC Cq)epLI Hn IINIOCKOCTH, KacCaTCjabHas IINIOCKOCTb K C(I)epe, iomaab

cdepsl.

6.4

N3006paxeHnue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka nunuuapa u KoHyca.

6.5

KoMmOuHanmm Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

okoJio chepsl, chepa, BIMcaHHas B MHOTOTPAHHUK, UM TEJIO BPAIIICHUS.

6.6

[Tonsitue 060 o0BEMe. OcCHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJBHOTO Tapajuienenunena u ciaenctsus u3 He€. OOBEM IMIUHIpA,

KoHyca. O0bEM 1mapa u miouaas cQepsl.

6.7

[Tomobupie Tema B mpocTtpaHcTBe. COOTHONIICHHS  MEXIY  IUIOMIASIMU

MOBEpPXHOCTEH, 00bEMaMU OJJOOHBIX TEJI.




6.8

Ceuenus tunuHApa (MapauieTbHO W TMEPIEHIUKYISPHO OCH), CEUCHUS KOHycCa

(mapannenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS LIapa.

6.9

Bexktop Ha miockoctd U B mpocTpaHcTBe. ClOKEHME M BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa M0 TPEM HEKOMILIAaHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €

MPUMEHEHHUEM MPaBUJI JEUCTBUN C BEKTOPaMHU.

6.10

[IpsimoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreitmme 3amaunm B KOOpAWHATaX. YTON Mexay BekTopamu. CkamasipHOe
MPOU3BE/ICHUE BEKTOPOB. BhIuncieHue yriioB MexAy NpsIMBIMH U TUIOCKOCTSIMH.

KOOpZ[HHaTHO-BeKTOpHLIﬁ MCTOI IPpU PCHICHUU I'COMCTPHUICCKUX 3a/1a1.




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBLHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHUS
MPOBEPAEMOro OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero
TpedoBaHMS oOpa3oBaHus

Brnanenue meronamu JI0Ka3aTeNbCTB, AJTOPUTMAMH PEIICHUS 3a1ad;
yMeHHe (GOpMYIHpPOBaTh M OINEPUPOBATH IOHATHSIMU: OIpEJCIICHHE,
aKcHOMa, TeopeMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, I0KAa3aTeNlbCTBO,
pPaBHOCWIIbHBIC (POPMYITUPOBKH; IPUMEHATH UX; YMEHHE (OPMYITUPOBATH
0o0paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HUCIIOJIB30BATh METOJ MaTeMaTHYeCKOH WHIYKIUH;
NPOBOJIUTH JIOKAa3aTeJbHBIC PACCYXIEHHUs TpH pelIeHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYIO  TPAaBHJIBHOCTH  PACCYXICHHWH;  yMEHHE
ONIEpPHPOBATH TMOHATUAMHU: MHOXKECTBO, MOJMHOMXECTBO, ONEPALUU Ha
MHOXKECTBAMH; yYMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar JUIs OIMCaHUs PEaTbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a1a4, B TOM 4YHCIIE W3 JAPYIHX Yy4eOHBIX IIPEIMETOB; YMEHHE
OINEepHPOBATH MOHATUAMHU: Tpad, CBA3HBINA rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; yMEHHE 3a/JaBaTb M OMNHCHIBATh TIpadbl Pa3TUIHBIMH

croco0amu; UCIOJIB30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue OnepupoBaTh MOHATHAMU: HATYPAJIbHOE YMCIIO, LEJI0€ YHCIIO,
CTEIEHb C LEJBIM ITOKa3aTelIeM, KOPEHb HaTypaJbHOM CTEIEHH, CTEIICHb
C palMOHAIBHBIM  IIOKa3aTelleM, CTENEHb C  JIEUCTBUTEIIbHBIM
nokaszareiaeM, Jorapupm 4YHCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOU3BOJIBHOIO YHUCJA, OCTAaTOK II0 MOIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO0,  MHOXECTBA  HATypajbHbIX,  LEINbIX,
2 palMOHAIBbHBIX, [JEHUCTBUTEIBHBIX 4YHUCEJ, YMEHUE MHCIOJIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMA OOIIMI AETUTEeNb U HauMEHbIIIEe
o01iee KpaTHOe, adropuT™ EBKiIMIA MpH pelIeHnu 3a/1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3UIMOHHBIMH  CHUCTEMaMH  CUYUCIICHHMS;  yYMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYE€HUI M mpeoOpa3oBaHUs BBIPAXKEHUH CO

CTeNeHs MU M JorapudpmMamMu, npeodpa3oBaHus JIPOOHO-pAIMOHATBHBIX

BLIpa)KeHPIfI; YMCHHEC ONCPUPOBATH IMOHATHAMU: MOCICAOBATCIIBHOCTD,




apudmernyeckas rporpeccus, reoMeTpuuecKast Iporpeccus,
OeckOHeUyHO yObIBaroIlass TeoOMETpUYecKass IMpPOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0OBATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepUpoBaTh IOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3almucH  KOMIUIEKCHBIX 4Hcen (TeoMeTpuyeckas,
TPpUrOHOMETpHUUYecKas U  anreOpavueckas); YMETb  IPOU3BOAMTH
apudMeTHUecKue JeHCTBUS C KOMIUIEKCHBIMU YHWCJIaMH; TPUBOJUTH
IpUMEpPhl  HCIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 wm  3X3, oOIpenenuTenb MaTpULBI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHrne omnepupoBaTh MOHATHUSAMU: pPAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUS U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSIMH: TOXAECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
YpaBHEHUH, HEpPaBEHCTB U CHUCTEM; yMEHHE pellaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PA3IMYHBIX MPUEMOB; pEIIaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbl C TMapaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUsS MaTeMaTHYECKUX

3aJla4 ¥ 3aaa4 U3 pas3IndIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOJIMYHOCTh (PYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
GyHKIHMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HaUMEHbIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKE, HeMIpephIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, ONpeneTEHHBIN
MHTETpajl; YMEHHE HAXOIUTh AaCHUMNOTOTHI rpaduka (DyHKIUH, yMEHHUE
BBIUUCIIAT TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3MIMHN (DYHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHON K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh NPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIB30BaTh MNPOM3BOAHYIO JUIS HCCIENOBAaHUS (DYyHKIWH,
HAXOJUTh HAMOOJbIIME M HAUMEHbIIWE 3HAYECHUS (YHKIMHA; CTPOUTH
rpa¢Ku MHOTOWJICHOB C HCIIOJIb30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanu3a; NPUMEHATh NPOU3BOJHYIO IS HAXOXKIEHHUS HAWIY4IIero

pE€iCHuA B IHNPHUKIAJHBIX, B TOM YHCJIIC COIHAJIBHO-DKOHOMHWYCCKUX M




¢u3HYecKuX 3a7avyax; HaXOAUTh TUIOMAAN M O0BEMBI (UTY C MTOMOIIBIO
MHTErpajia; NpPUBOJAUTH MPUMEPHl MATEMATUYECKOI'O MOJEIMPOBAHUS C

MOMOIIbI0 Tu(depeHITnaTBHBIX YpaBHEHUI

YMeHue omnepupoBaTh TMOHATHAMHU: rpaduk QyHKIUH, OOpaTHas
(GYHKIMS, KOMITO3MLUS (QYHKIHHA, JUHEeWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, panmoHaIbHast byHKIHA, CTeTIeHHasI byHKIHA,
TPUTOHOMETpUYecKne  (QyHKIMH, OOpaTHbIE  TPUTOHOMETPHYECKUE
¢yHKIMHM, TIOKa3aTenbHas M Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTHh TpaUKH H3yYCHHBIX (DYHKIMH, BBHINOIHATH NpPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIOIB30BaTh TPAPUKH IS U3yUEHHsI TIPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3aJad U3 JPYTUX YYEOHBIX MMPEIMETOB H
3a71a4 M3 peabHON JKU3HU; BBIPAXaTh (OPMYJIaMH 3aBUCHIMOCTH MEXITY
BEJIMYMHAMY; HCIOJB30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
pelieHns ypaBHEHH, HEPAaBEHCTB M 3a/1a4 ¢ TapameTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOJXKECTBA pEIICHUH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3a/1aud pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3aJa4i U3 00JaCTH YIpaBJiICHUS JIUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPaBEHCTBA M HX
CHUCTEMBI MO YCIIOBUIO 3aJa4M, HMCCIIEOBATh IOJIYYEHHOE PEIICHUE U
OIICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; yYMEHHE MOJEINPOBAThH
peanbHbIE CUTyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPAKCHHUS,
YpaBHEHHS, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHIO 3a/ayW,
UCCIEAOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yabTaT

YMeHne onepupoBath MOHATHSIMU: CpeiHee apuMeTuyecKoe, Meauana,
HauOoJplllee M  HAaWMEHblIee 3HAYEHUs, pa3Mmax, JucCIepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPIPETHPOBATh HH(GOPMAIMIO, TMPEACTaBICHHYI0 B Taliuuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealibHbIX MPOLECCOB U
SBJICHUI; TIPEICTABIATh HH(POPMALIHUIO C TIOMOIIBIO TAaOJIMIl U AUArpamM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpau4eckux METOJOB U  JJEKTPOHHBIX  CpPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHMS C TIOMOINBIO JAMarpaMm

pacccuBaHud U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh INOHATUSMH: CIy4allHbIA OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUuecKux METOJOB; MPUMEHSThH
(bopMyJIBl CIIOKEHUS M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJTHOU
BEpOATHOCTH, popmyiy bepHymin, koMOMHaTOpHbIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
MNOHSTUSMM: Cly4ailHash BeJMYMHA, pacIlpesiesieHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OKMJAHHUE, IUCHEPCHS M CTaHJAPTHOE OTKIOHEHHE
ClIy4allHOM BeNWYMHBI, (QYHKIMM pacupelneieHuss U  IJIOTHOCTH
PaBHOMEPHOI0, I0KAa3aTEIbBHOTO W HOPMAaJbHOTO  PpAaCIpENEICHM;
YMEHHE MCNOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpelesieHud Jyis
peleHust 3aaayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAaHUM; YMEHUE INPUBOAUTH HPHUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B HMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COUETaHHE, TIEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PaCcCyKICHHS IS PEIICHHS 33124,
OLICHUBATh BEPOATHOCTH peasbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NIOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMH: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVIa, IUIOCKMHA yrod,
JBYI'PAaHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
[apaJUIeIbHOCTh U NEPNEHIUKYISIPHOCT NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSMBIMU, YTOJ MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BaTh IIPH
pelIeHUH 3aJad U3ydyeHHbIE (DAKTHI MU TEOPEMbI INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpA; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aa4YU
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YMeHue onepupoBaTh MOHATHUSAMH: IUIOUIaab (GUryphl, 00BEM (uUrypsl,
MHOTOTPAaHHHK, HPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpalleH!s], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOMab
MOBEPXHOCTU MHPaMM[bI, TMPU3MBI, KOHycCa, LWIMHApa, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMuabl, HpU3Mbl, LHUWIMHIPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYEHHE
MHOT'OI'paHHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U ITOBEPXHOCTH
BpaAICHUs, UX CEUYECHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA F€OMETPHUUECKUX (PUTYp, CAMOCTOATENBHO
(bopMyJIMpPOBATh OMPEJEIICHUS N3YYaeMbIX (PUTyp, BBIIBUraTh TMIOTE3bI
O CBOMCTBaxX M NpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiacCUPUKAUIO QUryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE IOMOJHUTEIbHbIC

MOCTPOCHUS
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YMeHue omepupoBaTh TMOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuMe TMOMO0MS, TMOMOOHBIE QUTYPHI;, YMCHHE
pacmo3HaBaTh paBHbIC W MOAOOHBIC (PUTYpPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
IpU pEIIeHWH 3aJad; HAaXOJUTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOImaab, OOBEM) TpPH pEIICHHH 3a1ad H3 APYruxX Y4eOHBIX
NpEeJMETOB M U3 PEaTbHOM KHU3HU; YMEHUE BBIUYUCISATH T€OMETPUUECKHUE
BEJIMYMHBI (AJTMHA, YTOJ, IUIOMAab, OO0BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3YsS W3yYeHHbIE (DOPMYNBI M METOIBI, B TOM YHCIE: IUIONIAb
MOBEPXHOCTU MHUPAMHBI, TIPU3MBI, KOHYCA, IWIMHAPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJBHOTO MapauleNieue/a, MUPaMUAAbI, TPH3MBI,
ITMHIpPA, KOHYycCa, INapa; YMEHHE HaXOIUTh OTHOUIEHHE OO0BEMOB

MoTI00HBIX (puryp
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YMeHne onepupoBaTh MOHATUSMU: NMPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3joXeHHe BeKTopa Mo 0Oas3ucy,
CKaJIsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOM3BEICHHUE, YTOJN MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL  pelICHUS TEOMETPUUYECKHMX 3aJad M 3a]ad JAPYruX Y4eOHBIX

MIPEAMETOB
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YMeHrne BbIOMpATh TMOAXOMSAIIMN METOH [UIi pelIeHUs 3a1adw;
[IOHMMaHUE 3HAYUMOCTH MATEMAaTUKM B HW3YyYEHUU NPUPOIHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHWUW; YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3daKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




NpUMEPBl  MATCMATHUYCCKUX

MaTeMaTH4eCKOMH HAayKH

OTKPBITHUA  POCCHMCKOMN

u

MUPOBOU




IHEPEYEHD 2JIEMEHTOB COIEPKAHUS, IIPOBEPAEMBIX HA

EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna ¥ BBIYUCIICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku AeIUMOCTH HEAbIX YHCEIL.
- Panmonanbhele uncna. OOBIKHOBEHHbIE M JE€CATUYHbIE ApOOH, NPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOIUUECKUE IPOOH.
13 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHHU. HenictBus c
' apu(MeTHYEeCKUMHU KOPHIMHU HAaTypalIbHOMN CTETIEHU.
L4 Crenenp ¢ nenbiM mnokaszareneM. CTeneHb C palMOHAIbHBIM I10Ka3aTesieM.
' CBolicTBa CTENEHHU.
Ls CuHyC, KOCMHYC M TaHIT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa.
1.6 Jlorapudwm yucina. JlecaTnaHble U HATypadbHBIC JOTapU(MEIL.
JlelicTBuTenbHbIE 4YnciIa. Apu(METHUECKHE OIepalud C JeHCTBUTEIbHBIMU
1.7 gucnamu. IlpuOnmkE€HHBIE BBIUMCIIEHUS, INpaBUia OKPYIVIEHUS, NPHUKUAKA U
OLIEHKA pe3yJIbTaTa BbIUYMCICHUN.
1.8 [IpeoOpazoBaHue BbIpaKEHUIA.
1.9 KomruiekcHsble uncia.
2 VYpaBHEHMsI U HEPABEHCTBA.
2.1 Ienble n 1poOHO-pAIIOHAIBHBIE YPaBHEHHUS.
2.2 HppannonanbHbie ypaBHEHUS.
2.3 TpuroHomeTpuieckre ypaBHEHUS.
2.4 [TokazarenbHble U IorapuMUIECKUE YPaBHEHHUS.
2.5 enbie u 1poOHO-palIMOHATIEHBIC HEPABEHCTBRA.
2.6 HppanuonanbHble HEPaBEHCTBA.
2.7 [Toka3zaTenbHbIE U JTOTapHPMHUUECKIE HEPABEHCTBA.
2.8 TpuroHomeTpuuecKue HEPaBEHCTBA.
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB.
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

2.11

Marpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULIbL.




3 OyHKIUH U TpaPuKH
11 Oynk1us, cnocodsl 3ananust ¢yHkuuu. I'padux ¢pynkuuu. B3anmuo oOGpaTHbIe
' dbyukaun. YétHbie 1 Heu€THbIe PyHKIMU. [leproanyeckue GyHKIMN
Ob6nacTe ompeaeneHuss U MHOXECTBO 3HaueHWd ¢(ynkuumu. Hynu ¢yHkmnum.
15 [IpoMexXyTKH 3HAKONOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIHMH.
' MaxkcuMyMBbl 1 MHUHUMYMBI (QyHKOWH. HanOosblee W HavMEHbIIEEe 3HAYCHHE
(YHKIIUU Ha IPOMEKYTKE
33 CrenenHas (DyHKIMS C HAaTypalbHbIM M LI€JbIM MNoka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS 7-OU CTEHIEHU
34 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U Tpa(uKH
3.5 [Toka3zarenbHas u norapudmMuyeckas GyHKIMH, IX CBOWCTBA U TpapUKU
16 Toukn paspsiBa. AcuMnToTel TrpadukoB ¢yHkuuid. CpoiicTBa (QYHKIHUH,
' HEMpPEepHIBHBIX Ha OTPE3Ke
3.7 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEN
- Apudmernueckass W reoMmerpuyeckas mporpeccun. Dopmyna  CI0XKHBIX
' IIPOLICHTOB
4 Hayana maTematuueckoro ananusa
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUN
[IpumeHeHre TPOW3BOJHONW K HCCICIOBAHUIO (DYHKIIMH HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxaeHne HanOONbIIero U HauMEHbBILIEro 3HaYCHHUsS (YHKIMU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOkecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepauu HajJ MHOKecTBamu. J{narpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbie U MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu




7.4

Tena ¥ MOBEPXHOCTH BpalCHUs

7.5

KoopauHnats! 1 BEKTOPHI




