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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoOBHS s
oOyuarormuxest 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHApTa CPEAHEro O0IIero oOpa3oBaHus,
C YuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABABIIEMBIX K
MaTEMaTHIECKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0O0pa3oBaHUA.
Peanuzanus nporpamMMbl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIETEHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJIS CaMOPa3BUTHs M HENPEPHIBHOTO 0O0pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIBHOIO PpPa3BUTHUS
JUYHOCTU O0yYarOIIUXCSl.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TI'€OMETPHHM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBanusi OOYyCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METAlpPEAMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYCHHS] TCOMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTus oOydaromuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MAaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y o0ydarommxcs
MPABUWIBHBIX MPEACTABICHUA O CYIIHOCTH W MPOUCXOXKICHUU TECOMETPUUYECKHX
a0CTpakIuii, COOTHOIICHUH PEATbHOTO W HJICATBHOTO, XapaKTEpe OTpPaAXKEHUs
MAaTEMATUYECKOM HAyKOW SBJICHUW M TMPOLECCOB pPEAIBbHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJACIUPOBAHUS B HAYTHOM
MO3HAHWHU U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
y4YalllMXxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OO0I1IeCTBE.

['eomeTpust SBISICTCS OJHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAEeT BO3MOXHOCTb H3Y4YEHHS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TaK M TYMaHUTAPHOU.

Jlornyeckoe MbIIUieHHEe, (GopMUpPyeMoe MpU U3YYEHUH OOyYarolnuMucs
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH IIETIOYKH JJOTUYECKUX YTBEPIKICHUN
B XOJI¢ pCUICHUS TEOMETPUYECCKUX 3a7ad, YMEHHE BBIIBUTAaTh M OIPOBEpPraTh
TUTNIOTE3bI HETIOCPEACTBEHHO WCTONIB3YIOTCS TP PENICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTIX AeATENbHOCTH dYenoBeka. OpHEHTalus 4eloBeKa BO BPEMEHH WU
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro COIMaabHOro ObITusA, (opMma
OTPaXXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICITHOTO TMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu O0O0bEIUHSET pa3Hble BUIbl y4eOHOH U TPYAOBOM JAESITEIBHOCTH,



SBIIAETCSI OJHUM W3 MPOQPECCHOHAIBHO BaXXKHBIX KA4yeCTB, MOITOMY aKTyallbHa
3a7a4a (HOpPMUPOBAHUS Yy OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYILIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JACATEIHHOCTH 110 MHOTUM HAIPaBJICHUSIM.

Llens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 6a3zoBOM
ypoBHE 00yueHuss — oOieoOpazoBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst ~ yepe3  oOecredyeHWe  BO3MOXKHOCTM  NPUOOPETeHHs] U
WCIIOJIb30BAHUSA CHCTEMATHUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCUCTBU,
CHEeIU(PUUHBIX T€OMETPUHU, BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa30BaHus
0 CTICIIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAHBIM UCIIOIb30BAHUEM T'€OMETPHH.

[Iporpamma no reoMerpuu Ha 0a30BOM YPOBHE IMpeJHA3HAYEHA s
00ydaromuxcsi CpeAHEH MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaromuecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHbIC
CO cCHeuu(puKOd TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YUYHTh T'€OMETPHUIO Ooliee
rIyOOKO, €CIM B JajJbHEWIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HAHUAX B MPOPECCHOHATBLHON ACSITENbHOCTH.

JlocTmkeHHe 1eNM OCBOECHHUS MpPOrpaMMbl OOECIEUMBAETCS pPELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (OpMHpOBAaHHWE TIPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOU

KyJbTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLUIIM MHPOM;

e (dopMHpOBaHUE TPEACTABJICHUS O MHOTOTPAHHHKAX M TeJaX BpalllCHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

e (QopmMupoBaHHE YMEHHUS paclo3HaBaTh Ha YepTEkKaX, MOACIAX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJIa BpaIlleHUS;

e OBJIAJICHHE METOJIaMU PEIEHUs 3aJa4 Ha MOCTPOCHUS Ha U300paKEHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopmMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH TOHATUAMH O
MHOTOTPAaHHHUKAaX W TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAJICHHE  QJITOPUTMAMH  DEIICHHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpoBaHHEe yMEHHUS MPOBOJUTH  HECJOXKHbIE  JOKa3aTeJbHbIE
pacCyXJIeHUs B XOJIe¢ PELIEHUs CTEPEOMETPUYECKMX 3aJady W 3a7ad C
MPAaKTHYECKUM COJICP KaHUEM;

e pa3BUTHE UHTEIUICKTYaJbHBIX ~ M TBOPYECKUX  CIOCOOHOCTEM
oOyyJaronuxcsi, MO3HABAaTEIbHOM  AKTMBHOCTH,  HCCIIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIILICHUS;



» (dopmHpoBaHUE byHKIHOHATBHON IPAMOTHOCTH, pEJEBaHTHOM
F€OMETPUU: YMEHUE paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHbIX KU3HEHHBIX
CUTyallUsX W MPU U3YUYEHUH JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha A3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOECHHBIN
F€OMETPUYECKUI anmapar [Uisl pPElIeHUs MNPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1ay, HHTEPIIPETUPOBATH U OLIEHUBATH MTOJyYEHHBIE PE3YIbTATHI.

OTnUYuTEeNbHON OCOOEHHOCTHIO MPOrPAaMMBbI SBIISETCS BKIIOYEHHE B KypC
CTEpEOMETPUM B HayaJle €ro HW3y4YeHUs 3aJay, pellaeMblX Ha YpPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeaEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hajl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAIbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanoutenue oTaaETCs HATJSAHO-KOHCTPYKTUBHOMY METOy OOYy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENBbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yYallUXCSl B Kypce€ CTEPEOMETPUU MPOBOAMUTCS 3a CUET pEIIeHUs 3a1ad Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa30oB W  3aJad Ha  OIEpUPOBAHUE
IpPOCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS € OMOPOM Ha
HarJIAJIHOCTh, a OIlepUpOBaHUE O0Opa3oM — B YCIOBUAX OTBIEYEHHUS OT
HATrJIAIHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COAEPIKAHMUS.

OcHoBHBIE copepkaTenbHble TUHUM Kypca «l'eomerpunm» B 10—-11 kiaccax:
«MHuororpanHukmn», «lIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tefa BpaleHus»,
«BekTopsl U KOOpAMHATHI B TPOCTPaHCTBE». DOPMHUPOBAHUE JTOTHYECKUX YMEHUN
pacnpenenserca He TOJIBKO M0 COJIepKaTelIbHbIM JIMHUSIM, HO W 1O TOJaM
00yueHHUs Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Copepxanue 00pa30BaHUS, COOTBETCTBYIOILIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHMSI pabouell mporpaMMbl, pacmpeneNEéHHbIM [0 TrojaM oO0y4eHwus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJAJCHHE T€OMETPUUYECKUMU
HNOHATUSMU U HAaBBIKAMHM OCYULIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIOICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MpeICTaBICHUM 0O0ydaroluXxcs, paciiupss U
yray6nsisa e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 gac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0y4uenus - 102 y4eOHbBIX daca.



COJEPXAHUME YYEGBHOI'O KYPCA
10 KITIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKcMOMaTHYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B NPOCTPAHCTBE: IMEpPECEKarOIIMeECs,
napajuleJibHble M CKpenuBaronmecs npsamble. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeIbBHOCTh TPEX NPAMBIX; MapAJIIEIBHOCTh NMPAMOW M IUIOCKOCTU. YTIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YroJd MEXIy HpsSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEN: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajieNbHbIX IUIOcKocTed. Ilpocreiiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPadap, KyO, napajuiesenunea; IoCTPOCHHE CEUSHUIH.

[lepnieHIUKYIAPHOCTD NPSIMOU U IUIOCKOCTH: NEPIICHAUKYJISIPHBIE MPSIMBIC B
IPOCTPAHCTBE, MPSIMBIE MAPAJJIEIABHBIE W MEPHEHAUKYJSIPHbIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY HPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHAMKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IJIOCKOCTH,  MpoeKkuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEW: NPU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
IJIOCKOCTEN. TeopeMa o TpEX MepHeHAuKyIsIpax.

MHororpanHHuKHu

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBITYKJIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
OpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienunes U ero cporcrBa. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHUIbI; TPaBUJIbHAS U
ycedéHHasg nHUpaMuAa. OJIEMEHTHl NpuU3Mbl W nHUpaMuabl. [IpaBuiibHBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; MPAaBUIIbHASA NPHU3MaA U
npaBWIbHAS THpPaMUJIa; NpaBUIIbHAs TPEYroJibHash MNUpPaMHAA W TPaBUIIbHBIN
teTpadp; KyO. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKa’Ip v ukoca’ap. CeueHns nNpu3Mbl U TUPAMUIBI.

CummMmeTrpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOM,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPHMM B  NOHpPaMHJIax, HapajUielenunenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX.



Bbluncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JOuaroHanu, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPABHIBHON MUPAMMUIBL,
TeopeMa O IUlomanu yceuéHHoM mmpamuabl. [loHstne 06 o06béMe. OOBEM
UpaMUAbL, IPU3MBI.

[logoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
NOBEPXHOCTEHN, 00bEMaMU NTOTI00HBIX TEJL.

11 KUIACC

TeJsia BpaleHus

Hununapuueckas MOBEPXHOCTH, oOpasyroliue UIHHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHJIPUYCCKON TMMOBEpXHOCTH. llunmwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas MU OCh; IUIONaAh OOKOBOM M TMOJHOU
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOHM nmoBepxHocTU. KoHyc: OCHOBaHME U BepIIrHa, 00pa3yroias
U OCh, IUIONMIaJb OOKOBOM W TOJHONW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yroire 1 BEICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: 1eHTp, paauyc, AUAMETP; IUIONIA[b MOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTesbHas MIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

N300paxkeHue Tea BpalieHus Ha MII0CKOCTH. Pa3BépTka mumnMHApa U KOHYyCA.

KoMmOvHanuu Tem BpameHMss ©W = MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; cdhepa, BNHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAaIlICHMUS.

[Tonstue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00BEME
OpsIMOYTOJIBHOTO Mapajulelienuena W ciaeactBuss U3 He€. OO0bEM UMIMHJpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[TogoOubie Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TOI0OHBIX TEJl.

Ceuenns mwmHApa (TMapaUiedbHO W TEPHEHANKYJSIPHO OCH), CCYCHHS
KOHyca (mapajjielbHOE OCHOBAHMIO M NIPOXOJAIIEE 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BekTOpbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mitockocTy 1 B mpocTpaHcTBe. CI0KeHHE W BRIYNTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIIO. Pa3znokeHne BeKTOpa Mo TPEM HEKOMITIaHAPHBIM
BekTopaMm. [lpaBuno mapamwtenenunena. Pemienme 3amad, CBS3aHHBIX C
IIPUMEHEHUEM TMpaBUJl JAEUCTBUU € BekTopamu. [IpsMoyrosbHas cucrema



KoopauHaTt B npocrpaHcTBe. Koopamuatel Bekrtopa. Ilpocreitmme 3amaum B
KOOpJIMHATax. Yron Mexay BekTopamu. CkalsipHOE MPOU3BEIEHHUE BEKTOPOB.
Boeluucnenue yrioB Mexay MNpsSMbIMU U IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN
METOJI IIPU PEIIEHUN T€OMETPUUECKUX 3aa4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WiI€Ha POCCHUUCKOr0o OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUIA,
IpoLeayp TpakIaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYyHKUMUSAMHY 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
IIPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIXKEHUN B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTH4YecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 3JJ0pOBOT0 U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBINA PEKUM 3aHIATHH U

OTJbIXa, peryJispHas dusnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpynoBoe BociiTaHue:

TOTOBHOCTBIO K TPYJZy, OCO3HAaHUEM IICHHOCTH TPYIOJIIOOUS; MHTEPECOM K
paziuuHbiM  chepaM  NPodEeCCHOHAIBHOM  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeld mpodeccur W Ppeaqnu30BbIBATH COOCTBEHHBIC KU3HECHHBIE IUIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCThIO K  MaTeMaTHYeCKOMYy OOpa3oBaHHUIO W
caMOOOpa30BaHUI0 Ha MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHUECKON KYyJIbTYpbl, TOHUMAHHUEM BIUSHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOU
cCpedbl, OCO3HAHMEM TJIOOAJIBHOTO XapakTepa JKOJOTUYECKUX MpoOieMm;
OpPUEHTAIIME HAa NMPUMEHEHHE MATEMAaTUYECKHUX 3HAHWM ISl PEIIeHUs 3a/1ad B
00JIacTH  OKpYXKaloIlled cpenpl, IUIAaHUPOBAHHUS IIOCTYIIKOB M OICHKH HX
BO3MO>KHBIX ITOCJICACTBUN IUISI OKPYIKAIOIIENA CPEBI.

LleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHHUMaHUEM
MaTEMaTUYECKOM Hayku Kak cdepbl UYeJOBEYECKOM AEeSATENBHOCTH, STaroB €
pPa3BUTUSA W 3HAYUMOCTH JUISl Pa3BUTUS I[IUBWIM3AIMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KaK CpEICTBOM MO3HAHUSA MUPA;
FOTOBHOCTBIO OCYILECTBIATh MPOEKTHYI0 U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMbI Y4E€OHOTO MpeaMera
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU PE2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  no3naseamenvmvle  Oeticmsusi,  0becneuuaOm
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOYECCO8 00YYaAOwWuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpyJcalowe2o  Mupda,  NpuMeHeHue  J102UYECKUX,
uccnedo8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBUs:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKK MATEeMaTHUYECKUX
00BEKTOB, TOHATUNA, OTHOLIEHUWA MEXIY MNOHATUSIMH; (HOPMYIUPOBATH
OTpe/ie/ICHUS] ~ MOHSATHUW; YCTaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJIacCU(pUKAIIMU, OCHOBAaHUS ANl OOOOIIEHHS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMUMOTO aHAJTN3a;

e BOCHOpPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIIBISTH  MAaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNIaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTUKH, ICAYKTHBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TIPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJNUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CYXXJICHUS U BBIBOIBI;

e BBIOWpaTh croco0 pemieHUs ydeOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIICHUs, BBHIOMpaTh Haubonee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTENIbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

e WCIOJIb30BaTh BOMPOCHI KAaK HMCCIICIOBATEIHLCKAN WHCTPYMEHT TMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHUC;

e TIPOBOJUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
WCCJICIOBAHUE TI0O YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0beKTa, SIBICHHUS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, IPOLIECCAMU;

e  CaMOCTOATEJIBHO (OPMYIUpPOBaThH OOOOIIECHUS U BBIBOJIBI 1O PE3yJIbTaTaM
MIPOBENEHHOTO HAOJIONEHUS, WCCIAEAOBAHMS, OIICHHBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCA, a TAKKE BBIABUTATH
IIPEOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unpopmaumeii:

e BBIABIATH JAeunmThl WHPOpPMAIMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]1a4H;

e BbIOMpaTh MHGOPMALMIO U3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAIHIO
Pa3TUYHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

e CTPYKTYpPHUPOBaTh MHPOPMAIIUIO, MPEACTABIATH €€ B PA3IUUHBIX (PopMax,
WTIOCTPUPOBATH TpadUUuecKy;

e OILICHUBATh HaAEKHOCTD uH(popMaIu 1o CaMOCTOSITENIbHO
c(hOpMYJTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnuvie KOMMyHnukamueHwle Oelicmeus, obecneuusaom

cPoOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0urenue:



BOCIIPUHUMATh M  (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMCBMEHHBIX TEKCTaX, aBaThb MOSICHEHHS IO
XOJly peuIeHus 3aa4i, KOMMEHTUPOBATh IIOJIYYEHHBIN PE3YJIbTAaT;

B X0/ OOCYKJEHHs 3a7aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMBI,
npo0sIeMbl, perraeMoi 3aj1auu, BbICKAa3bIBATh UCH, HAIICJICHHBIEC HA TIOUCK
pElIEHUs; COMNOCTABIATH CBOM CYXKIECHHMS C CYXACHUSMH JPYyTrUX
YYaCTHHKOB JHaiora, OOHapy>KMBaTh pa3IiMuue€ U CXOJCTBO IO3HIMI; B
KOPPEKTHOM popme PpopMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
NPEACTaBIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  OSKCIEPUMEHTA,
UCCJIEIOBaHUsI,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

3)

NOHMMAaTh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WH/IMBUIYJIbHON pabOThI IPU PEIIeHUH YUEOHBIX 3a/1a4; TPUHUMATH I1EJTb
COBMECTHOHM JEeATEIBHOCTH, IUTAHMPOBATh OPTraHW3alUI0 COBMECTHOM
paboTHl, pactpenessTh 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 YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHSI C JPYTMMH YJIe€HAMU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOICUCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IJIaH, AITOPUTM PELIECHUS 3aJ1a4H, BBIOUpaTh CIIOCO0 pereHus
C YU4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU TIO03HABAaTEIbHOM pediaekcuu Kak OCO3HAHUS
COBEpILIAEMBIX JIEWCTBUHA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJS THpolecca U
pe3yJibTara peleHnst MaTeEMaTUIEeCKOM 3a/1auu;

IIPEABUETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU pPELICHUU
3a/1a4d, BHOCHTb KOPPEKTHMBBI B [EATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENTCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE peE3yJbTaTa LEINM U YCIOBUSAM, OOBSACHATH
NPUYUHBI JTOCTHKEHHS WIM HEJNOCTHKEHHUS PE3YIbTAaTOB HEATEIbHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

OnepupoBath MOHATHIMH: TOYKA, MPSMasi, TNTOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUU W CIEJICTBUS W3 HHUX MPH PEUICHUH
reOMEeTPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHIMHU: MAPAJUIETLHOCTh ¥ MEPHIEHANKYIIPHOCTD MPSIMBIX
U IIJIOCKOCTEH.

KnaccudpunupoBaTe B3aUMHOE pACIONIOKEHHE NPAMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSAMH: JABYIPAaHHBIM yroi, IpaHd ABYTPaHHOIO YrIia,
pedpo NBYrpaHHOTO YTJIa; JUHEWHBIH Yrojl ABYTPAaHHOTO yTia; TpajycHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, TPABUIIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTe OCHOBHBIE BHJBI MHOTOTPAaHHHMKOB (MMpaMuia; MpU3Ma,
IPsIMOYTOJIbHBIN Mapajuiesienune, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS IS
KJacCU(pUKauu (BBINYKJIbIE W HEBBIMYKJIblE MHOTOIPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TApaIJICIIETIUIIE b ).

OmnepupoBaTh MOHATUSAMU: CEKYIIas IUIOCKOCTh, CEYCHHE MHOTOI'PAaHHHUKOB.

OOBACHATH MPHUHIIMITBI TOCTPOSHUS CEUCHUH, UCTIONB3YsI METOJI CIIEIOB.

Ctpouth ceueHUS MHOTOTPAaHHUKOB METOAOM  CJIEJOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pematp 3a7aun Ha HAXOXKJIECHUE TEOMETPUUECKUX BEIHUMH MO 00pas3iam Wiu
QIrOpUTMaM, TPUMEHSS HW3BECTHHIE AHAIUTUYECKHE METOABl MNpPH PEIICHUU
CTaHJApPTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXIy IBYMs
TOYKAMHM, OT TOYKM JO TMPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.

Pematp 3a7aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEIHMUMH MO 00pa3iam Wiu
QIrOpuTMaM, TPUMEHSS HW3BECTHHIC AHAIUTUYECKHE METOABl MpPH PEIICHUU
CTaHIAPTHBIX MAaTEMaTHYECKHMX 3a/Jad Ha  BBIYUCIEHUE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCA HPSIMBIMH, MEXIy MNPSIMOM M  IUJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Boruucnsate 00bEMBI U TUIOMIAM OBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ OpuMeHeHueM (GOpMyJl; BBIUMUCIATH COOTHOIICHUS MEXIY
IUIOLAASIMU TOBEPXHOCTEHN, 00bEMaMU NOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTth NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBHI.

W3Bnekars, mnpeoOpa3oBbIBATH W HUHTEPHPETHUPOBATH HMHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO HAa YepTexkax U
PUCYHKAX.

[IpumensTe reomeTpuyeckue (aKTbl Ui PEUICHUS CTePEOMETPUUYECKUX
3a/a4, IPEANOJIarallnX HECKOJIBKO 1IaroB PEIICHHUs], €CIIA YCIIOBHS IPUMEHEHUS
3a/laHbl B IBHOM (hopMme.

[IprMeHsATP NmpoCTEWIINE NpPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoauTh NpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEHM B NPUPOLE H
YKU3HU, pPACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIE 3HAHUS HA IPAKTUKE: AHAJU3UPOBATh PEATbHBIE
CUTyallud W TPUMEHATh HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4eckd C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATh peajbHbIC
CUTyallUd Ha s3bIKE TIE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmnapara anreOphl; pemaTh
IPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATUSAMU: LUIMHAPUYECKAs MOBEPXHOCTh, OOpa3yroliue
WINHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolire KOHHYECKOH MOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdhepa U map).

OOBACHATH CTOCOOBI MOJTYUYEHHUS TEJ BPAILCHHS.

KnaccudummpoBats B3auMHOE pacmosiokeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CEerMeHTa; IIapOBOMl CJIOM, OCHOBAHME ILIAPOBOTO CJIOSl, BHICOTA LIAPOBOIO CIOS;
1apOBOM CEKTOP.

Boruncnate  00bEMBI M IJIOMAAM  TOBEPXHOCTEH TeNm  BpaIEHUS,
rE€OMETPUUYECKUX TEJI C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHATUAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMMCaHHBIM OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIlleHusl.

BbIYncnsaTe COOTHOLIEHUS MEX]y IUIOIIAAIMU MOBEPXHOCTEH M 00BEMaMu
MOI00HBIX TEJL.



N3o0paxarh u3zydaemble QUTYphl OT PYKH W C TNPUMEHEHHEM HPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) INIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuxI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAICHHUS.

W3Bnekarb, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEeACTAaBICHHYIO HAa YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHIATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE JNEUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCII0, O0BACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IprMeHATH MpaBUIIO Mapajuieienunea.

OneprpoBaTh NOHATHUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxomuTe cymmy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJISPHOE TMPOMU3BEIACHUE, pACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aznaBaTh INIOCKOCTh YPAaBHEHUEM B JICKaPTOBOW CHCTEME KOOPJIHUHAT.

[IpumensaTy TeoMerpudeckue QakTbl ISl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaraloIuX HECKOJIBKO IIAaroB PELICHHUs, €CIIA YCIIOBHS IPUMEHEHNUS
3aJlaHbl B IBHOUM (hopMme.

Pewars mpocreiimme reoMeTpudecKue 3aladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlare 3amaum Ha J0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liamM WM alropurMam, IpuMeHss
W3BECTHBIC METO/IbI IPH PEIICHUH CTAHAAPTHBIX MaTEMaTUYECKHUX 3a4a4.

[IpumeHsaTs nOpocTeHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IprBOoINUTh NpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTENM B NPUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHWS HA MPAKTHKE: AHAIM3UPOBATH PEATbHBIE
CATyallud U IMPUMEHATb W3YUYEHHBIE IIOHATUS B IIPOLECCE IOUCKA PELICHUSA
MaTeMaTU4YecKu CQOpPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallUn Ha S3bIKE TIE€OMETPUH, HCCIEA0BAaTh MOCTPOCHHBIE MOJIEIN C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI M TEOPEM, anmnapara ajnreOpbl; pelaTh
IIPAKTUYECKUE 3a]1a41, CBA3AHHBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosmmuecTBo yacos DIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3ieiioB U Kontponbusre | TIpakTHueckue (uudposbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 B 10
BEACHHE B CTEPCOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMbI€ ¥ TUIOCKOCTH B
) IIPOCTPAHCTBE. 12 | bubnuorexa [IOK
[TapaenbHOCTH NPSIMBIX U https://m.edsoo.ru/1¢209e37
IJIOCKOCTEN
3 [IeprieH UKy IAPHOCTD 12 bubnuoreka [IOK
IPSIMBIX U IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYTibl MEXAY NPSAMBIMU U 10 1 bubnuorexa [JOK
IJIOCKOCTSMU https://m.edsoo.ru/1¢209¢37
b K
5 MHOrorpaHHuKu 11 1 nommorexa O
https://m.edsoo.ru/1¢209e37
b K
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 nommorexa O
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHus, 4 | bubnuorexa [JOK
pPACCTOSIHUSA U YIJIbI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB 68 5 0

[10 [TIPOTPAMME




11 KUIACC

Hommenonanie Kosau4yecTBO Yacon JIeKTPOHHbIE
Ne (uudposbie)
pa3esoB M TeM Kontpoabnbie | IlpakTuueckue
n/n Bceero 00pa3oBaTeJbHbIE
NPOrpamMMmbl padoThI padoThI
pecypchl
bubnuorexa [JOK
1 T 12
c/1a PpatlieHi https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 06 5 1
peMbLTER https://m.edsoo.ru/1¢209¢37
Bexkrops! 1 6 OK
3 KOOpPJIMHATHI B 10 1 ubmorexa I
POCTpAHCTEE https://m.edsoo.ru/1¢209¢37
1| HCTB
IToBTOpEHME,

4 00001IeHHE, 7 1 bubnuoreka [JOK
CHUCTEMaTHU3alusl https://m.edsoo.ru/1¢209e37
3HaHUH

OBIIEE KOJIMYECTBO
- 34 3 0

YACOB II0 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO 4acoB D1eKTPOHHBIE

No aTa ndpoBbie

Tema ypoka Kontpoasnbie | IlpakTuueckue A ungp
n/n Bcero u3y4eHusi | oOpa3zoBaTe/ibHbIE

padoThI padoThI
pecypchl

OCHOBHBIE ITOHATHSA

CTEPEOMETPHUU: TOUKA, IIpsiMasi,

MJI0OCKOCTh, MMPOCTPAHCTBO.

[IpaBuna nzobpaxeHus Ha bu6mmoreka LIOK

pHUCYHKaX: U300paKeHUS
MJIOCKOCTEM, mapajuieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/aecc77cd

[TonsTus: nepecekaromuecs
IIJIOCKOCTH, NEPECEKArOIINECS
npsiMasi ¥ II0CKOCTh

bubmuoreka [JOK
https://m.edsoo.ru/2d8a9¢99

ITonsaTHA: nepecekaromuecs
IUIOCKOCTH, NIEPECEKAIOIIUECS
npsiMasi U IJI0CKOCTh

bu6nuoreka [JOK
https://m.edsoo.ru/db685e73

3HAKOMCTBO C
MHOTOTpaHHHKAMH,
n300pakeHre MHOTOT'PaHHUKOB
Ha pUCYHKax, Ha
MPOCKIMOHHBIX YCPTEIKAX

bubmmorexa [JOK
https://m.edsoo.ru/a63959ed

HauanbHble cBenieHus o Kyoe u
nupamMuzie, UX pa3BEPTKU U

bu6nmoreka [IOK
https://m.edsoo.ru/b30dff38




monenu. CeueHus
MHOTOI'PAaHHUKOB

HauaneHbie cBeeHus 0 Kyoe u
MUpaMUJIE, UX Pa3BEPTKU U

but6mmoreka [IOK

6 Mozenu. CeueHus https://m.edsoo.ru/3d8ffd32
MHOTOI'PAHHUKOB
[TonsiTue 06 akcuOMaTHYECKOM

; IIOCTPOEHUHN CTEPEOMETPUM: bubnuoteka [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccS5cdfe
CJEICTBUS U3 HUX
[TonsaTne 06 akCMOMaTHIECKOM

2 IIOCTPOCHUHN CTEPEOMETPUM: bubmuorexa [JOK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/239¢c8cb4
CJEICTBUS U3 HUX
[TonsaTue 06 akcMoMaTHYECKOM

9 MOCTPOEHUHU CTEPEOMETPHUU: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUHU U https://m.eds00.ru/65¢c6b106
CJEICTBUS U3 HUX
[TonsaTue 06 akcnoMaTHYECKOM

10 MOCTPOEHUHN CTEPEOMETPHUU: bubnmoreka [JOK
aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJEICTBUS U3 HUX
BzaumHoe pacrnionoxenue
MPSIMBIX B POCTPAHCTBE:

11 nIe)peceKannlinecz, Bubmiorexa LIOK

https://m.edsoo.ru/1a25206

napajuieIbHbIC U
CKpELIMBAOIINECS NPSIMbIE

12 [TapaynenbHOCTb NPSAMBIX U bubnuoreka LIOK

IUIOCKOCTEH B IPOCTPAHCTBE:

https://m.edsoo.ru/93ad36b3




napajuie/ibHbIe IIPSIMBIE B
IIPOCTPAHCTBE; NapauIeIbHOCTD
TPEX MPAMBIX

HapaJ'IJ'ICJ'ILHOCTB MNpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBC!

bu6nmoreka [IOK

1
3 [TapamienbHOCTE IPSIMOU U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
14 VYTI1BI ¢ COHANpaBI€HHBIMU bubmuoteka [JOK
CTOpOHAMU https://m.edsoo.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnnorexka [JOK
HPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapannenbHOCTh MITOCKOCTEH: bubmmorexa [JOK
17
napajuielibHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayiebHbIX bubnmoreka [JOK
IJIOCKOCTEN https://m.edsoo.ru/e504d656
IIpocreiimue
19 MIPOCTPAHCTBEHHBIE (PUTYPHI HA bubnmnoreka [JOK
TUTOCKOCTH: TeTpadip, KyoO, https://m.edsoo.ru/4a28dc02
napajuiesenumnesn
. bubmuoreka [JOK
20 Hoctpoettne ceuerit https://m.edsoo.ru/1d434d0f
. bubmmoreka [JOK
21 Hoctpoere cetentit https://m.edsoo.ru/ec26feSd
KontponsHast pabora o Teme
" P P bubmuoreka [IOK
22 IIpsiMbIE U TUIOCKOCTH B

npoctpanctse. [lapanienbHOCTh

https://m.edsoo.ru/9a0a9e56




IPSIMBIX U IIJIOCKOCTEN"

[leprieHAMKYASAPHOCTH MPAMOI
U TUIOCKOCTH:

bu6mmoreka [IOK

23
NEPHEHIUKYIIAPHBIE IPSAMBIE B https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
[IpsimMble napajieabHble U

24 NEePHEHANKYIJISIPHBIE K bubmioreia LIOK

PHCHMKYTAP https://m.edsoo.ru/0ac11c95
IJIOCKOCTH
[IpsimMble napajieabHbIe U
25 MEPIICHINKYISIPHBIE K bubmorexa LIOK
PHCHMKY AP https://m.edsoo.ru/ba545966
IUIOCKOCTH

2% [Ipu3Hak nepneHauKyISIpHOCTH bubmmoreka [IOK
IIPSIMOM U INIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHauKyJIIpHOCTH bubmmorexa [JOK
MPSIMON U TNIOCKOCTH https://m.eds00.ru/79165d15

)3 Teopema o npsimoii bubnmoreka [JOK
MEPIECHINKYISPHOMN TIIOCKOCTH https://m.edso0o.1u/635¢5087

29 Teopema o npssmoit bu6muoreka [IOK
NEPIEHAUKYIJISIPHON IIIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubmuotexa [JOK
MEPIICHIUKYJISIPHOM TIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienquKymsip ¥ HAKJIOHHBIE!

31 paccTosiHUE OT TOUKH JI0 bubmmoreka [IOK
IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/33c477d3
MPSIMOM J10 TIJIOCKOCTH
[lepnenauKyJap ¥ HAKJIOHHBIE:

P YIP bubmuorexa [JOK

32 paccrosiHue OT TOYKHU JI0

IJIOCKOCTH, PACCTOAHUEC OT

https://m.edsoo.ru/66fefadd




IIPSIMOM 10 IUIOCKOCTH

[leprnieHauKyIsIp ¥ HAKIOHHBIE:

pacCcToOAHNUE OT TOYKH OO0

bu6mmoreka [IOK

33 IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5b7b8e3
IPSIMOM 10 TUIOCKOCTH
[lepnenuKyIsip U HAKIOHHBIE:

14 paccTosiHue OT TOUYKHU 10 bubmuorexa [JOK
IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
IPSIMOM 10 TUIOCKOCTH

35 VYriBl B IPOCTPAHCTBE: YOl bubnmoreka [JOK
MEK]Ty IPSIMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJ, TUHEHHBIN bubmmoreka [IOK
yroJI ABYIPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce

37 JByrpaHHbIi yrou, JTUHEHHbII bubnnorexka HOK
yroJ ABYTPaHHOIO yria https://m.edsoo.ru/c7¢c777ed
[IeprieHAUKYIAPHOCTH

13 IUIOCKOCTEH: MpU3HaK bubmmoreka [IOK
MEPIEHAUKYIISIPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[IepnieHAUKyYIAPHOCTD

19 IUIOCKOCTEH: MpU3HaK bubmuoreka [IOK
NEPIEHANKYIAPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[leprieHAUKYIAPHOCTD

40 IUIOCKOCTE: MpU3HAK bu6mmoreka [IOK
NEPHEHANKYIAPHOCTH ABYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN

41 Teopema o Tpéx bubmuoreka [IOK




NEPHEHINKYIIpax https://m.edsoo.ru/e4972cdc

4 Teopema o Tpéx bubnuorexa [JOK
MEPIEHAUKYIISIPax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bu6mmoreka [IOK
MEPIECHIUKYIIpax https://m.edsoo.ru/91246736
KonTtponbHas pabota o temam

44 "IlepneHIUKYISIPHOCTD MPSIMBIX bubnuoreka [JOK
U Tiockoctei" u "Yriasl MexIy https://m.edsoo.ru/5b971ef3
OPSIMBIMU U TJIOCKOCTSMH"

[TonsiTHE MHOTOTpaHHMKA,
OCHOBHBIE 2JIEMEHTHI
45 MHOT'OTPaHHMKA, BBIITYKJIbIE bubnmorexa LHOK
P ’ Y https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKUY;
pa3BEPTKAa MHOTOIPAHHUKA
[Tpusma: n-yrosibHas npusma;
I'PaHU ¥ OCHOBAHUS NMPU3MBI;
46 IpsiMasi ¥ HaKJIOHHAs [IPU3MBI; bubmmorexa [TOK
p P ’ https://m.edsoo.ru/b4ad63ad
OOKOBast ¥ OJHAsL TOBEPXHOCTh
PU3MBI
ITapannenenunen,

47 IIPSIMOYTOJIBHBIN bubnuoreka [IOK
rapasuiesIeline U ero https://m.edsoo.ru/8a7be683
CBOMCTBA
[Tupamupa: n-yroypHas
IIMPaMHJa, TPAHU U OCHOBaHUE

43 UpaMu/ibl; OOKOBas M MOJIHAs bubnuoreka [IOK

IIOBEPXHOCTh ITUPAMU/IBL;
IIpaBUJIbHAS U yCEUEHHAs
nupamuaa

https://m.edsoo.ru/tblecd0as




49

[IpaBunbHBIE MHOTOTPAHHUKH:
MOHSITUE NTPABUIIBHOTO
MHOTOTpaHHMKA; PaBUJIbHAs
npu3Ma U MpaBUIbHAS
NUpaMUJIa; TpaBUIbHAS
TpeyrojbHas MUpaMuaa U
NpaBUIbHBIN TeTpa’ap; KyO

bu6nuoreka [JOK
https://m.edsoo.ru/074c8865

50

[IpencraBnenue o NpaBUIBHBIX
MHOI'OrpaHHUKAx: OKTasap,
JOJEKa3Ip U UKOCAdIP.

Bbu6nuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CumMMeTpHs B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIIBHO
TOYKH, NPSIMOM, TIIOCKOCTH.
OneMEHTbl CAMMETPUH B
nUpaMuaax,
napajenenuneax,
NPaBUJIbHBIX MHOTOIPaHHUKAX

bubnuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Briaucnenne 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JIMaroHaju, yribl

bubnuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 6okoBOM
MMOBEPXHOCTHU U MOJHOU
MOBEPXHOCTHU MPSAMOI PU3MBI,
IUIOIIA b OCHOBaHUH, TEOpEMA
0 OOKOBOW TTOBEPXHOCTHU
NPSMOM MPU3MBbI

bubmuorexa [JOK
https://m.edsoo.ru/37d84157

54

ITnowanes 00KOBOMI
HOBCpXHOCTI/I )41 HOBCpXHOCTI/I
HpaBHJ’IBHOﬁ HI/IpaMI/II[BI,

bu6nuoreka [JOK
https://m.edsoo.ru/5603e30b




TeopeMa O TIoIaau OOKOBOH
IIOBEPXHOCTU YCEUEHHOU

UpamMuIbl
55 KontposbHas paboTa o Teme bubmuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5¢04
n bubnuorexa [JOK
36 Horsrhe 00 ooreme https://m.edsoo.ru/7ad0020b
N but6mmoreka [JOK
37 OOBEM mupamu el https://m.eds00.ru/235171b3
. bubnmoreka [IOK
38 OOBEM mupamu el https://m.edsoo.ru/f47dfefd
n bubmmoreka [JOK
59 06
DEM THpaMHAE! https://m.edsoo.ru/79¢10312
n bubmuorexa [JOK
60 06
DEM TIHPAMITB! https://m.edsoo.ru/2faadc3f
N bubnmoreka [JOK
1
0 OObEM MpHIMEI hitps://m.eds00.ny/79853608
b K
62 O0BEM TIPU3MBI nommorexa O
https://m.edsoo.ru/1e053890
N bubnuotexa [JOK
63 OOnEM npH3Me! https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuorexa [JOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600MICHNE
65 CHUCTEeMaTH3aIlUs 3HAHUM. bubmmoreka [JOK
[TocTpoeHne ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
b K
66 [ToBTOpeHme, 0600MIIEHNE nbmorexa LO

https://m.edsoo.ru/f7792ba9




cHCTeMaTH3allus 3HaHUH.
Brruucnenue paccTosHUN:
MEXy TBYMS TOUKaMHU, OT
TOYKH J0 MPSIMOH, OT TOUKH JI0
MJIOCKOCTH, MEXKITY
CKPEIIMBAOIIUMHUCS TPSIMBIMU

bubmuorexa [JOK
67 Hrtorosast KoHTpoOJIbHAS padoTa 1
P P https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IEHNE
CHCTEMaTH3alMs 3HAHHUH.
Brruucienue yrioB: Mexay
bu6mmoreka [IOK
68 CKpPEIIMBAIOIIUMHUCS TPSIMbBIMH, 1

MEXY IPSIMOM U MIIOCKOCTbIO,
JIBYTPaHHBIX YTJIOB, YIJIOB
MEXy TIOCKOCTSIMH

https://m.eds00.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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11 KUIACC

KoaudecTBO 9acoB

DJIeKTPOHHBIE
Ne Tema ypoka Konrtpoubnbie | IIpakTnueckue Aara uHppoBLIe
n/n Bcero nu3y4eHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Cdepa u map: ueHtp,

1 paauyc, Iuamerp; | bubnuorexa IIOK
IUIOIIAb TIOBEPXHOCTH https://m.edsoo0.ru/0341bc2b
cepsl
B3aumnoe pacnonoxeHnue

) cepbl U MIOCKOCTH; 1 bu6nuorexa IIOK
KacaTeJlbHasl INIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; mromanb chepsl
N3o6paxkenue cdepsl,

3 niapa Ha MJI0CKOCTH 1 Bubmmorexa [IOK

P ’ https://m.edsoo.ru/be 15712
Ceuenus mapa
Hunmuaapuaeckast
MTOBEPXHOCTb,
oOpa3yrorue

4 Himi, NYECKOU 1 Bubmmorexa [IOK
i AP https://m.eds00.ru/6054b8cl
MOBEPXHOCTH, OCh
LUMJIMHIPUYECKON
MOBEPXHOCTHU
[{unuHap: OCHOBAHUSA U
0OO0KOBas MOBEPXHOCTb,

but6mmoreka [IOK
5 o0pa3yromias u och; 1

IOIIa/1b OOKOBOM U
MOJTHOM TOBEPXHOCTHU

https://m.eds00.ru/188f6216




N306paxkenne nunuHapa
Ha IUIOCKOCTH. Pa3BépTka
nunHApa. CeueHus
IAIUHAPA (TIIOCKOCTHIO,
napasieIbHON WUiIn
MEPIECHINKYIISIPHON OCH
ATUHIPA)

bubmuorexa [{OK
https://m.edsoo.ru/016e25¢eb

Konnueckas noBEpXHOCTB,
00pa3yroIme KOHHIEeCKOM
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOI
MOBEPXHOCTHU

bubnunoreka [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BEpIIMHA, 00pa3yromas u
0Cb; IJI01[a] b OOKOBOM U
MOJTHOM TOBEPXHOCTH

bubnuoreka [JOK
https://m.eds00.ru/897dd3b2

Y ceu€HHBIN KOHYC:
00pa3ymolue u BICOTA;
OCHOBaHUS U OOKOBas
MOBEPXHOCTh

bubnuorexa [IOK
https://m.edsoo.ru/1468bab3

10

N3o6paxenue koHyca Ha
mockocty. Pazeéprka
KoHyca. CeueHus KOHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBAHHIO, U
IUIOCKOCTBIO, MPOXOAIIEH
yepe3 BepIINHY)

bubnunoreka [JOK
https://m.edsoo.ru/Obdelbe8

11

KoMmOuHamms ten

bu6mmoreka [IOK




BpAILCHUS U
MHOTOTPaHHUKOB

https://m.edsoo.ru/3cefl0e5

MHoOrorpanHuk,
OTHMCAHHBIN OKOJIO CephI;

but6mmoreka [JOK

12
Cepa, Bcantas B https://m.edsoo0.ru/0b136158
MHOTOTPAHHHK HJIU B TEIIO
BpalIeHus
[Tonsitue 06 0OBEME.

13 OCHOBHBIE CBOMCTBA bubmorexa [OK

. https://m.edsoo.ru/26a03fb7
00BEMOB TEI
" bubnuorexa [JOK
14 06
PEM HHIIIHAPA, KOHYca https://m.eds00.ru/5513d87b

15 O06béM 1mapa u mIomaIb bu6mmoreka [{JOK
chepnl https://m.edsoo.ru/d189bde2
ITonoOHEIC TENIa B
MPOCTPAHCTBE.

16 COOTHOIICHUS MEXKTY bu6mmoreka [JOK
MJIOIIAIIMU https://m.edsoo.ru/810cfleb
MOBEPXHOCTEN, 00BEMaMH
MOJO0HBIX TE
KonTponbHas pabora no

17 temam "Tena Bpamenus" u bubmorexa [TOK

patt https://m.edsoo.ru/4a33a8ab
"O6BemsbI TET"

13 BexTop Ha niockoctu U B bubmuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CnoxxeHue 1 BbIUUTaHUE bu6muoreka [IOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOK€EHHEe BEKTOpa Ha bubmuoreka [JOK




quCII0

https://m.edsoo.ru/dee379¢b

Pa3znoxxenue BexkTopa o
TpEM HEKOMIUIaHAPHBIM

bu6mmoreka [{JOK

21
BekTopam. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuiejaenunena
Pemenne 3amau,

” CBSI3aHHBIX C bubmuoreka [JOK
NPUMEHEHUEM NPABUJI https://m.edsoo0.ru/5a827900
JICICTBUM C BEKTOpPaMHU
KoopanHaTHO-BEKTOPHBIM

23 MGT(I)) pH CHJCHI/II/Ip bubmorera HOK

ATPHD https://m.edsoo.ru/d3alfe30
reOMETPUYECKUX 3a/1a4
[IpssmoyronbHas cucrema
KOOpPJIMHAT B

24 IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! BekTopa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3aga4uu B
KOOpAMHATax
Yron Mexay BEKTOpaMH.

25 Ckans HOG}II'I 01/13135 eHue bubmorexa [IOK

p P 4 https://m.edsoo.ru/725effc4
BEKTOPOB

26 Beluucnenue yrios Mexay bubnuoreka LIOK
HNPSAMBIMH U IIJTOCKOCTAMU https://m.edsoo.ru/8efbe78e
KoHTponbHas paboTa mo

7 teme "BekTopsl bu6nuoreka [IOK
KOOpAHUHATHI B https://m.edsoo.ru/77¢22fc5
npocTpaHcTse”

bu6muoreka [IOK
28 [ToBTOpeHnue, 06061IEeHNE nommoreka [

https://m.edsoo.ru/1780basd




Y cUCTeMaTu3aius 3HaHUM.
OcHoBHBIE QUTYPHI,
(axTsI, TEOpEMBI Kypca
TUTAHUMETPHH
[ToBTOpenue, 06001IEHNE
Y cUCTeMaTu3alus 3HaHUM.
29 OcHoBHBIE DUTYPHI, 1 Bubmmorexa [IOK
https://m.edsoo.ru/078cd184
(bakThI, TEOPEMBI Kypca
TUTAHUMETPHH
[ToBTOpenue, 00001IEHNE
30 Y cUCTeMaTHu3alus 3HaHUM. 1 bubmuorexa [JOK
3ajauu MIaHUMETPUH U https://m.edsoo.ru/7491efe0
METO/JIbI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE
31 Y cUCTEeMaTHU3aIus 3HaHUM. 1 bubnuoreka [JOK
3ajauu MIaHUMETPUH U https://m.edsoo.ru/4dffda97
METOJIbI UX PEIICHUS
[ToBTOpEeHME, 0000IIIEHNE
Y CUCTEMAaTH3aIUs 3HAHHH.
32 OcHoBHBIE QUTYPHI, 1 Bubmmorexa [IOK
https://m.edsoo.ru/74b2ad91
(axThl, TEOpEMBI Kypca
CTEpPEOMETPUU
1 HToroast KOHTpOIbHAS 1 bubnuorexa [JOK
pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHnue, 06001mEeHNE 1 bu6mmoreka [IOK
Y CUCTeMaTHU3aIus 3HaHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMpoBePsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0ero 00pasoBanus
pe3yJibTarTa
7 I'eomerpus
7.1 OnepupoBath MOHATHAMU: TOUKA, MPsAMasi, INIOCKOCTh
75 [TpyMeHsSTh aKCMOMBI CTEPEOMETPUH U CIEACTBHS M3 HUX MPH PELICHUH
' r€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHITHSAMHU: MAPAUIETBHOCTh W MEPHEHIUKYISIPHOCTD
' MPSAMBIX U MJIOCKOCTEH
74 KnaccudumupoBats B3auMHOE PACTOIOKEHHUE MPSMBIX U TJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: JIBYTPAHHBIA yroJjl, TPAaHU JBYIPAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO yIila, IMHEWHBIA YTOoJl IBYTPAHHOTO YyTJla, TpaaycHas
Mepa ABYTPaHHOTO yria
6 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, YJIEMEHTHl MHOTOTPAHHUKA, TTPABUILHBI MHOTOTPAaHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMujia, Mpu3Ma,
. MPSIMOYTOJIbHBIN Mapasienenumne, Kyo)
KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUSA  JUId
. KiIaccupuKauud  (BBIMYKJIBIE U HEBBINYKIble  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSAMBbIE M  HAKIOHHBIE MPHU3MBI,
napauieJenuneb)
79 OnepupoBatb MOHSATUSIMU: CeKyIas MJI0CKOCTb, ceyeHue
' MHOTOTPaHHUKOB
710 OOBICHATH  TPUHIUIIBI  TOCTPOCHHS  CEUYCHMH  MHOTOTPAaHHUKOB,
' HCIIOJIb3YSI METOJI CIIEI0B
711 CtpouTh ce4YeHHs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:




BU/J] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOKIACHUC TCOMETPUICCKUX BCIUYHH 110 06pa3uaM
Wi aJlroputMam, IIPHUMCHSAA H3BCCTHBIC AHAJIMTUYCCKUEC MCTOIbI IIPpH
pelicHUKU CTAHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYM: TOYKaMH, OT TOYKHU 0 HpHMOfI, OT TOYKH OO0

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMMUCS IMTPAMBIMHA

7.13

Pematp 3a1aun Ha HAXO0XJACHUE TEOMETPUUYECKUX BEIUYHH MO 00pa3iam
WIK allfOPUTMaM, MPUMEHSs WU3BECTHBbIE aHAJIUTUYECKHE METOMbI MpH
pEIICHNN CTaHIAPTHBIX MAaTEMaTHYEeCKHX 3a/Jad Ha BBIYMCIICHUE YTJIOB
MEXy CKPEIIMBAIOIIUMUCS MPSMBIMHU, MEXAY MPSIMOW U IJIOCKOCTHIO,

MEXy IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Bbuucnare 00BbEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOT'OI'PAaHHHKOB
(mpu3ma, nupamuaa) ¢ NpuMeHeHrneM GopMyJl, BBIYUCISATh COOTHOIICHUS
MEXIY IUIOIIA MU MIOBEPXHOCTEH, o0BbEMaMu MOJOOHBIX

MHOT'OIr'paHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHSl B NPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTb CUMMETPUHU, HEHTP, OCh U IIJIIOCKOCTb CUMMCTPHUHU (I)I/Il"ypbl

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh M HUHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha

yepTekax U pUcyHKax

7.17

[IpumensTh reomeTpuueckre (PakThl I PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IpPEIoJiaralolliuX HECKOJBKO ILAroB PEIIEHUs, €CIU YCJIOBUS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

7.18

[IpumensTh mpocTeilline MNpPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a41

7.19

HpI/IBOIlI/ITB MNpUMEPbI MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpOAC U

KHN3HU, PACIIO3HABATE MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

7.20

[IpuMeHATH NOTyYEeHHBIE 3HAHUS Ha MIPAKTUKE: aHAJU3UPOBATh peallbHbIC
CUTyallUd W IIPUMEHATH H3YYEHHBIE TIIOHATHSA B IIPOLECCE IIOMCKA
peuenus MaTE€MaTHYECKH chOopMyIHPOBAHHOM poOJIEMBI,
MOZEIIMPOBATh PEAIbHBIE CUTYAallMH HA S3bIKE '€OMETPUHU, UCCIIEN0BATH
ITIOCTPOEHHBIE MOJEIIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX ITOHATUH H
TeopeM, ammnapara ajareopsl, perarh NPaKTHUECKUe 3aau, CBI3aHHBIE C

HaXO0XIACHUCM I'COMECTPUICCKUX BCINYHNH




11 KIIACC

Kox IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThl 0CBOEHUS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero o01ero 0opa3oBaHus
pe3yJibTarta
6 I'eomerpus
OnepupoBaTh MOHITHIMHU: IIWIHMHIPUYECKAs TTOBEPXHOCTh, 00pa3yomiue
61 HWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yiole  KOHHYECKOH  MOBEpPXHOCTH, KOHYyC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (LIWIKHIP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPAILICHHS
6.4 KnaccugunupoBars B3auMHOE PacloioxKeHHe Chephl U TIIOCKOCTH
OnepupoBaTh TMOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTAa,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
IAPOBOTO CJI0S, IIAPOBOU CEKTOP
6.6 Boruncnare 00bEMBI M TUIOMIAMM TOBEPXHOCTEH Tell BpalleHUS,
' FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POopMyIT
OnepupoBaTh TOHITHSIMH: MHOTOTPAaHHHWK, BIIMCAHHBIM B cdepy H
6.7 OTIMCAHHBIN 0KOJIO cepsl, cepa, BMUCcaHHAS B MHOTOTPAHHUK WIH TEJIO
BpaleHus
6.3 BblUMCIATE  COOTHOIIEHMST MEXAy IUIOMAAsIMM  IOBEPXHOCTEH H
' 00BEMaMHU ITOTOOHBIX TEN
6.9 N3o06paxaTh nzydaemble GUTYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BrInonHATh (BBIHOCHBIC) IUIOCKHE YEPTEKHM W3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHH3Y; CTPOUTHh CCUCHHS TEI
BpallleHUs
W3Brekatb, MHTEPIPETUPOBATH M NPEeOOpPa3OBbIBATH WH(MOPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, NpPEICTaBICHHYIO Ha
YepTekax U pUCyHKaX
[TpumensTh TeoMeTpuyecKrue (PaKThl A PEHICHHUS] CTEPEOMETPUUECKUX
6.12 3a7a4, MPEANoararoliX HECKOJbKO IIaroB PEIICHUS, €CIU YCIOBHS
MIPUMEHEHUS 33JIaHbI B SIBHOU (hopMe
6.13 OrniepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimomaaTe I[GﬁCTBHSI CJIOKCHHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIJIO, O6’b§ICHHTB, KaKMMH CBOMCTBAMHM OHU

o0J1aaroT

6.15

HpI/IMeHHTb IIpaBUJIO MapaJuICICIIUIICaAa IIpU CII0OKCHUHU BCKTOPOB

6.16

OnepupoBaTh MOHATUSMHU: ACKAPTOBHI KOOPJIWHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXIy BEKTOpaMH, CKaJlsipHOE IIPOM3BEIIEHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHLIC BEKTOPLL

6.17

HaxomuTe cymMMy BEKTOPOB M NpPOMU3BEACHHME BEKTOpA Ha YMCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIECHUE, PACKIIaAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BECKTOpaM

6.18

38.,HaBaTL IIJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTCﬁH.IPIC rCOMCTPUUCCKUE 3aJa4d Ha IPHUMCHCHUC

BCKTOPHO-KOOPAWHATHOTO METOda

6.20

PemnraTs 3aJa4ud Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIICHUH H
HaXO0XXACHUEC T'COMCTPUUCCKHUX BCIWYHH I10 o6pasuaM HJIN aJIrOpUuTMam,
IMPUMCHS A HN3BCCTHBIC MCTOJBI npu peICHUN CTaHAAPTHBIX

MAaTCMaTHUYCCKUX 3a1a4

6.21

IIpuMeHATH NpOCTEHIIME IPOrPAMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMCTPUICCKUX 3a/1a1

6.22

IIpuBoaUTH NMpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKU3HU, paCIIO3HABATh ITPOABJICHUC 3aKOHOB I'COMCTPHU B HCKYCCTBEC

6.23

[IpuMeHsATh MONlyuyeHHBbIE 3HAHMA HA TMPAKTUKE: aHAJIU3UPOBAThH
peanbHble CUTyallUM W HPUMEHSATh H3yYEHHBIE MOHATHUS B IpoLEcce
IOWMCKA pELICHUs MaTeMaTu4ecku c(opMyIupoBaHHONH MpoOIEeMBI,
MOJIEJIMPOBATh pealibHble CUTYallMH Ha SI3bIKE T€OMETPHUH, MCCIIE0BATh
IIOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATHI U
TeopeM, armnapara anreOpsl, pelarh NPakTUYECKUE 3a]]a4M, CBSI3aHHBIE C

HaXOKACHUEM I'€COMCTPHUICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

I'eomeTpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IIOCKOCTb, HPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IMOCTPOEHUM  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMCTPHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacmonokeHue NpAMBIX B IPOCTPAHCTBE:  IEpECEKaroluecs,
napajuleJbHble W CKpeluBaromuecs mpsaMble. llapajnenbHOCTs NPSMBIX U
IUIOCKOCTEM B TPOCTPAHCTBE: IApaJUIeNIbHBIE MpsIMBIE B  NPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh MPSAMOM U IUIOCKOCTH. YTJIBI C
COHAIIPAaBJICHHBIMU CTOPOHAMH, YTOJ MEXKIY MPSAMBIMH B  IIPOCTPAHCTBE.
[TapamienbHOCTB IIIOCKOCTEN: NapaljIesibHbIe INIOCKOCTH, CBOMCTBA IapajUIeIIbHBIX
miockoctei. [Ipocteitmme mpocTpaHCTBEHHBIC (DUTYpPBI HAa IIOCKOCTH: TETPadp,

KyO, apajuieNenumne/1, IOCTPOCHNE CEUeHUI

7.3

[lepneHAUKYyISIPHOCTh MOPSIMOM M IUIOCKOCTHU: NEPHEHAMKYJISIPHBIE MpsIMbIE B
MMPOCTPAHCTBE, NPAMBIC ITAPAJIJICIBbHBIC Y ICPICHAUKYIISAPHBIC K IJIOCKOCTHU, IIPHU3HAK
NEePHEHANKYIISIPHOCTH MPSAMOM U MIIOCKOCTH, TEOPEMA O MPSIMON MEePIEHAUKYIISIPHOU
IJIOCKOCTH. YTJBI B TPOCTPAHCTBE: YIrOJd MEXIYy TMPSAMOA U IUIOCKOCTHIO,
JBYIpPaHHBIA yroj, JUHEHHBIM yroia AByrpaHHoro yria. llepneHnukynsap u
HAKJIOHHBIC: PACCTOSHHME OT TOYKH 1O IUIOCKOCTH, PACCTOSHHE OT MPSIMON 10
TUIOCKOCTH, MPOEKIHs (PUTyphl HA TUIOCKOCTh. [lepneHAuKyISIpHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIAPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx

NEPpNCHAUKYJIIpax

7.4

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHKA, BBIIYKIIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yrospHas
npu3Ma, TpaHU U OCHOBAaHMS MPU3MBI, NpsiMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamnenenunen, NpsMOyTroiabHbIA HapaIeIeHIIe]]
U ero csoucrtsa. [lupamuna: n-yroibHas nupamMuaa, TpaHd U OCHOBAHUE MHUPAMUBL,
OOKOBasl M IOJIHAS MOBEPXHOCTh MUPAMU/IbI, IPABUIbHASA U yCEUEHHAs NMUpaMUA.

OJEeMEHTBI IIpU3Mbl W IMHPAMHUBI. HpaBI/IHBHHe MHOT'OI'PaHHHUKH: IIOHATHUC




IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWiIbHAs NpU3Ma U IpaBWIbHAS NHpPAMUAA,
MpaBUIIbHAS TPEYTOJibHAS MUPAMUAA U MPABUIBHBIN TeTpasrap, Kyo. [IpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOAEKa’ap U ukKocadapyrue CeueHus

IMPU3MBbI U ITUPaAMU/JIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CHUMMCTPHA OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUax, NapajiiCJICruIcaax, mpaBUJIbHbIX

MHOTI'OI'paHHHUKax

7.6

Bbrunciienue 31eMEHTOB MHOTIOTpaHHMKOB: pé&Opa, auaroHanu, yriel. Ilmomans
OOKOBOM TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOLIA/lb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON npu3Mbl. [1momane 60koBoi
MIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM MNHpaMHUAbI, TEOpeMa O IUIoLaau

yceu€HHou mupamuibl. [lonsatre 06 o0bEMe. OOBEM MUpaMUIbI, TPU3MBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOMIEHUS MEKIY IJIOLIAASIMU TIOBEPXHOCTEH,

00BEMaMu HOI[O6HLIX TCII

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

[{umHApuYecKas TOBEPXHOCTh, 00pa3yrolue IUIMHIPUIECKON TTOBEPXHOCTH, OCh
HWIMHIPUYECKON TOBEepXHOCTH. LlumuHAp: ocHOBaHMSA M OOKOBas MOBEPXHOCTD,

o0pa3yrolas 1 och, TUIOMIAlb OOKOBOH U IMOJHON OBEPXHOCTH

6.2

Konunueckast moBepXHOCTh, 00pa3yIolIie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHHMe W BepiInHa, 0Opasyiomiass U OcCh,
MJI0maas OOKOBOM W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAHUA U OoxoBast ITOBCPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, TuameTp, TIOMAab TTOBEPXHOCTH cdepbl. BzanmHoe

PacCIIOJIOKCHHUEC C(I)epm N IIJIOCKOCTH, KacaTCJibHasA ITINIOCKOCTh K C(pepe, omanb

cdepbl

6.4

I/I306pa>1<eHHe TCJI BpalllCHUSA Ha IMJIOCKOCTHU. Pa3BépTKa MUINHApPA U KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonstue o6 o6bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ted. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajuienenunena u ciaenctsust w3 He€. OOBEM IMUITMHIpA,

KoHyca. O0BEM 1mapa u miomanb chepsl




[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS  MEXKAY  IUIOMIAISIMU

07 MOBEPXHOCTEH, 00bEMAMHK MOTOOHBIX TEJ
6.8 Ceuenus umnuHapa (MapawiebHO W TMEPIEHIUKYISPHO OCH), CEUCHUS KOHYyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS LIapa
BexkTop Ha miockoctd M B IpocTpaHcTBe. CIIOKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha uuciio. Pa3noxeHue BeKTopa Mo TpEM HEKOMILJIaHAPHBIM
' BekTopaM. [IpaBuno mapamnenenunena. PemeHne 3amad, CBA3aHHBIX €
IIPUMEHEHNEM MTPaBUJI ACUCTBUM C BEKTOPaMU
[IpsimoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsel BeKTOpa.
6.10 IIpocreiimue 3amauu B KoOpJAMHATaX. YTos Mexay Bekropamu. CkanspHoe

MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY MNPAMBIMU W IIJIOCKOCTAMMU.

KOOp,Z[I/IHaTHO—BeKTOpHBIﬁ MCTO/J ITPU PCHICHUU I'COMCTPUUCCKUX 3ada4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHNUS K NPeJIMETHBIM pPe3y/IbTaTaM OCBOCHHUSI
NpOBEPSIEMOro OCHOBHOI 00pa30BaTeJbLHOM NPOrPaMMBbI CPEIHEr0 00111ero
TpeOoBaHusl o0pa3oBaHust

Bnanenne meromamMu J0Ka3aTeNbCTB, AITOPHUTMAMH pEIICHUS 3aad;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATUSMH: OIpE/eCHNE,
aKCMOMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, IOKa3aTelIbCTBO,
paBHOCHIIbHBIC (POPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYyITUPOBAThH
00paTHOE M TPOTUBOIIOJIIOKHOE YTBEPXKICHUE, TPUBOIUTH MPUMEPHI H
KOHTPIPUMCECPBI, HUCIOJIB30BaATh MCTOA MaTeMaTHYEeCKOU HWHAYKIWH,
NPOBOJUTHh  JIOKAa3aTeIbHBIE PACCYXKIEHHUS TpH pEIICHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUIBHOCTb  PACCYXKICHUN;  YMEHHE
OIIEPHPOBATH TMOHITHUAMHU: MHOKECTBO, MOJMHOMXECTBO, OIEPALUU HAJ
MHOXCCTBaMU, YMCHUC HUCIIOJIB30BAaTh TeOpeTHKO-MHOH(CCTBeHHBIﬁ
ammapar JUIsi ONMCaHUs PeaTbHBIX MPOIIECCOB U SIBIICHUH H IPH PEIICHUH
3aga4, B TOM HYHCIIC H3 OPYrux y‘-IC6HLIX apeaMETOB; YMCHHC
OTIEpUPOBATH MOHATUSIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Tpadbl pa3InYHBIMH

crocobamu; UCIIONIb30BaTh rpadbl MpU pelIeHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HATypajbHOE YHUCIO, LEI0E YHUCIIO,
CTEIEHb C LEJIBIM [10Ka3aTeleM, KOPEHb HATypaJbHOW CTEIIEHM, CTEIICHb
C pauMOHAJbHBIM  IIOKAa3aTeleM, CTENEeHb C  JEHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YMcIa, CHHYC, KOCHHYC U  TaHICHC
IPOM3BOJILHOIO YHCJA, OCTaTOK I10 MOJYJI0, PalUOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  4YMCJIO,  MHOXKECTBA  HATypalbHbIX,  ILIEJBIX,
2 paloOHaNIbHBIX, JIEUCTBUTENbHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBUIMHA OOIIMI JenuTenh U HauMeHblee
oOmiee kpaTHoe, anropuT™ EBKiIMIa MpH pelIeHUU 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIIEHHs, YMEHHE
BBITNIOJIHATh BBIYMCICHUE 3HAYEHUM U MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHsAMHU M JorapudmMamu, npeodpazoBaHUs IPOOHO-pAllMOHAIBHBIX

BBIPDA)KCHUM; YMEHHE OIEPHUPOBATH INOHATUSAMHU: IOCIIEIOBATEIbHOCTD,




apupmMeTuIecKas nporpeccus, reoMeTpuyecKas nporpeccusi,
OeckoHEYHO YyObIBawIlas TeoMeTpuYecKass MpOorpeccus; YMEHHe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJI€ C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMeHHE ONEpUPOBATh MMOHATHSAMH: KOMIUIEKCHOE YHCJIO,
CONPsHKEHHBIE KOMITJIEKCHBIC YHCIIa, MOIYJIb U apIYMEHT KOMILIEKCHOTO
yucia, ¢opMa 3alMCH  KOMIUIGKCHBIX 4Hcell (reoMeTpuuecKkas,
TPUTOHOMETpPUYECKass W  aireOpaumveckas); yMeTh NPOU3BOAUTH
apupMeTUYECKHE JICUCTBUS C KOMIUICKCHBIMU YHUCJIaMH; TPUBOIHTH
MpUMEPHl  UCTOJIB30BAHMUSI  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMU: MaTpulia 2x2 u  3X3, omnpeneauresib  MaTpHlbl,

I‘GOMeTpI/I‘-ICCKI/If/i CMBICJI OTIPCACIIUTECIIA

YMeHune omnepupoBaTh MOHATUSMU: pPALMOHAIBHBIC, HUPPALMOHAIBHEIE,
MoKa3aTesbHble, CTENEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUST M HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSMH: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUNW U HEPABEHCTB, PaBHOCWJIBHOCTH
yYpaBHEHUH, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellarb YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBbI C IOMOINBIO PA3IMUYHBIX MPUEMOB; pEIIaATh
YpaBHEHHS, HEPAaBEHCTBA U CHCTEMbl C MapaMeTpoM; MPUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUs MaTeMaTHYECKUX

3aJa4 U 3a]]a4 U3 pa3INuHbIX 00JacTell HayKu U pealbHOM KU3HU

YMenue onepupoBaTh MNOHATHAMH: (PyHKIHSA, YETHOCTH (YHKIUH,
NEPUOJIUYHOCTh (PYHKIIUH, OrpaHMYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (YHKIUU, HauOoJblliee U HaUMEHbIlIee 3HAUCHUS
(GYHKIMU Ha IPOMEKYTKeE, HeMpepbIBHAS (DYHKIHMS, aCHMOTOTHI rpaduka
GbyHKIUM, epBas U BTOpasi MPOU3BOAHASA (PYHKIIMU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpaszHas, ONpeneTEHHbINH
MHTETpall; yMEHUE HAaXOJWUTh AaCUMOTOTHI rpapuka (QyHKUUU; yMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOMU3BEACHMS, YAacTHOIO H
KOMIO3UIMHK (QYHKIUI, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GYHKUMU; yMEHUE HaXOIUTh MPOU3BOIHBIC SJIEMEHTApHBIX (YHKIIMA;
YMEHHE UCIOJIb30BaTh IPOU3BOJIHYIO [UIsl HUCCIeNOBaHMs (yHKIUH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINWE 3HAYEeHUS (YHKIMHA; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM almapara MaTeMaTHYecKoro
aHaJIN3a; I[PUMEHATh IMPOU3BOAHYIO [UId HAXOXACHHUS HAWIydIlIEro

p€mi€Husd B HNPHUKIAJAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX M




bu3HYeCKUX 3a7adax; HAXOJIUTh TUIOMIAIN U 00BEMBI (PUTY C TTOMOIIBIO
WHTErpaja; NPUBOAUTH MPUMEPHI MAaTEeMaTUYECKOIO MOJEIUPOBAHUA C

OMOIIbI0 T PEepeHITNATBHBIX YPABHCHUN

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk QyHKIUH, OOpaTHas
GYHKIMS, KOMITO3MIUS (QYHKIMHA, JUHEeWHass (QyHKIMs, KBaJpaTHYHAS
byHKIHA, panuoHaIbHast byHKIHA, CTEIIEHHAs byHKIHA,
TpUTOHOMETpHUYeckne  (GyHKIMH, OOpaTHbIE  TPUTOHOMETPUYECKUE
¢yHKUMHM, TOKa3aTelnbHAas M Jorapumuyeckas (YHKIHU; YMEHHE
CTPOUTH T'paUKH H3yYCHHBIX (DYHKIMH, BBINOIHATH HPEOOpa3OBaHUS
rpadukoB (QYHKIMN, UCTIONB30BaTh TPApUKH IS U3yUEHUs TPOLIECCOB U
3aBUCHMOCTEH, NPHU PEIICHUU 3aJad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7au U3 peabHON JKU3HU; BBIPAXaTh (POpMyJIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMH; HCIHOJB30BaTh CBOMCTBA M Tpapuku QYHKIOMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 3a/1a4 ¢ IMapamMeTpaMu; u300paxkaThb
Ha KOOPAMHATHOW IIJIOCKOCTH MHOXKECTBA PEIICHU ypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJjaud pPa3HBIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha JBHXKEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3371a4l U3 00JaCTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI IO YCJIOBHIO 33Jaud, MCCIEIOBATH IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJbTaTOB; yYMEHHME MOJEINPOBAThH
peaJIbHbIE CUTyallUd Ha S3bIKE MAaTEMaTHKH; COCTaBIISATh BBIPAKEHUS,
YpaBHEHHs, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHMIO 3a/ayH,
UCCIIEI0BaTh TIOCTPOEHHBIE MOJEIN C HCIOJB30BaHHUEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PEe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHEE apupMETHUECKOe, MEIMaHa,
HauOoJplllee M  HAaWMEHblIee 3HAYeHUs, pa3Mmax, JucIepcus,
CTaH/JapTHOE OTKJIOHEHME YMCIOBOrO HabOpa; yMEHHE W3BIIEKaTh,
UHTEPNPETHPOBaTh HH(GOpPMAIMIO, TMPEACTaBICHHYI0 B TaliuLax, Ha
IuarpaMmax, rpaukax, OTpa)xarollyro CBOHCTBA peabHBIX MPOIECCOB
SBJICHUI; TIPEICTABIATh HH(POPMALIHIO C TIOMOIIbIO TAaOJIHIl M AUArpamM;
UCCJIEIOBaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM
rpaduuecKuXx  METOJOB UM  AJIEKTPOHHBIX CpPEACTB; Trpaduyecku
UCCJIEIOBaTh COBMECTHbIE HAOJIOAEHMSI C TIOMOIUBIO JAMarpaMm

paccerBaHMsI U JMHEHHON perpeccuu




YMeHue onepupoBaTh IOHATUSAMH: CIy4YalHBIA OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTb CIy4yallHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TIpa)UUIeCKUX METO/IOB; NPUMEHSTH
GopMyJIbl CIIOKEHUSI U YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJHOU
BEpOSATHOCTH, (hopmyiry bepHyimm, komOuHAaTOpHBIE (QaKTHl U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH pEAbHBIX COOBITUH; yMEHHE OIEepUpOBaTh
NOHSTUSAMM: Cly4yailHasi BEJMYMHA, paCIpeieseHUe BEPOSITHOCTEM,
MaTEMaTHYECKOE OKMUJAHHUE, IUCHEPCHS WM CTAaHJAPTHOE OTKIOHCHHE
CIly4aifHOW BENMYWHBI, (QYHKIMHA paclpeleleHuss W  IUIOTHOCTH
PaBHOMEPHOI'0, TIIOKA3aTEIbBHOTO W HOPMAaJbHOTO  PAaCHpPENEICHU;
YMEHHE MCNOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpelesieHud Juis
peleHus 3agayd; 3HAKOMCTBO C HOHATHSAMM: 3aKOH OOJIBIIMX YHCel,
METOABI BBHIOOPOYHBIX HCCIEOBAaHUH; yMEHHE TPHBOIUTH IPUMEPHI
NPOSIBICHUS 3aKOHA OOJIBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETaHHE, IIEPECTAHOBKA,
YHUCIO COYETaHWH, YHMCIO IMepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PacCyKACHHS IS PELICHUS 3aa4;
OLICHUBATh BEPOATHOCTH peaybHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJYYCHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMM: TOYKA, MpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIUIa, IUIOCKMHA yrod,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
NapaJUIEIbHOCTh U NMEPIEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroJ
MEXIY MNPSAMBIMU, YTOJ MEXAY IPSIMOM U IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMU, PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHUE UCIIONb30BaTh IIPU
pelIeHUH 3aJad U3ydyeHHbIE (DAKTHI MU TEOPEMbI INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIEro MHUpA; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU NPAKTUYCCKUC 3a1a4U
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YMeHue onepupoBaTh MOHIATUSAMH: IUIOMAIAL (UTYPBI, 00BEM (QUTYDHI,
MHOI'OIrpaHHUK, HpaBHJ’ILHBIfI MHOI'OrpaHHuK, CCHCHHUC MHOI'OrpaHHHUKA,
KyO, mapajuiefenunen, NpusMa, OuUpamuia, (Gurypa M MOBEPXHOCTb
BpalleHusl, MWINHIP, KOHYC, map, cdepa, miomanas cepsl, IIONIaab
MOBEPXHOCTU MUPAMUIBI, MPHU3MBI, KOHyca, IWIMHIApA, 00BEM Kyoba,

NpAMOYIT'OJIbHOI'O HapaJuICICIvIcaa, MnupaMuabl, HIPU3MbI, LHUWIXHIOPA,




KOHyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHyCa U LMJIMHIpA,
napajuyieJbHble OCH WM OCHOBAHHUIO, CEUYEHUE 1Iapa, IJIOCKOCTb,
Kacaromasics cgepbl, LUWIUHAPA, KOHYCa; YMEHHUE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTH
BpAIlIEHUs1, UX CEYEHUS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (PUTYp, CAMOCTOSTENHHO
(GbopMyIHpOBATH OIpPENEIICHUS] H3Y4aeMbIX (UTYp, BBIABHTATh THITIOTE3BI
0 CBOICTBax M MpU3HAKAX T€OMETpUYecKuX (GUryp, 000CHOBHIBATH WM
ONpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccuukanuioo Quryp mo
pa3INYHBIM TpPHU3HAKaM, BBIMOIHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIC

MOCTPOCHUS
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Ymenue OIICPHUPOBATH IIOHATUAMMU. JIBHUKCHUC B MMPOCTPAHCTBC,
napajuieNIbHbI TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOM00MS, TMOMOOHBIE QUTYPBI;, yMCHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (HUTYpHI, B TOM YHUCIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKTypEe; HCIIOJIb30BaTh T'€OMETPHUECKHE OTHOIICHHUS
NpU pENICHWW 3a/ady, HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) MpH pELICHUH 3a1ady M3 APYruxX Y4eOHBIX
NPEMETOB M U3 PeajbHOHN JKU3HU; YMEHHE BBIUUCISATH TE€OMETPHUYCCKHE
BEJIMYMHBI (IJIMHA, YroJ, IUIOMIalb, O0BEM, IUIOIIA/b TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI ¥ METOIBI, B TOM YHCIE: ILUIONIAb
MOBEPXHOCTU MHUPAMHIBI, TIPU3MBI, KOHYCa, [IWIMHAPA, IUIOMAaab chepsl;
00bEéM Ky0Oa, TPSMOYTOJBHOTO TapaJuleNIeNuIeaa, MMPaMUIbI, TTPHU3MBI,
WIMHApPA, KOHycCa, INapa; YMEHHE HaXOIUTh OTHOLIEHHE OO0BEMOB

MoTI00HBIX (pHUryp
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VYmMmenue ONEpHUPOBATH MOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPpAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA Ha 4YHCIO, PAa3JIOKEHHE BEKTOpa Mo 0asucy,
CKaISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE IPOU3BEIACHUE, YO MEXIY
BCKTOpaMH; YMCHHEC HCIIO0JIb30BAaTh BeKTOpHI:Iﬁ n KOOpI[HHaTHBIfI METOL
JUIS peIICHHs] TEOMETPUYCCKMX 3aJad W 3aJad JpyruxX y4eOHbIX

IIPEAMETOB

13

YMenne BbIOUpaTh TMOAXOASAIIMN METOH [UISl pelIeHUs 3a1adi;
[IOHMMaHUE 3HAYMMOCTH MATEMAaTUKU B H3YyYEHUU INPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3dKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKHX OTKPBITUHA POCCHHCKOM H  MHUPOBOU

MaTeMaTHYECKOM HAayKH




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii JJIEeMEHT COACPKAHUS

Kon

1 Yucna u BBIYUCICHUS

1.1 HarypanbHble u niensle yncia. [Ipu3Haky AeTMMOCTH HEIbIX YUCEN

15 Panmonaneupie uucina. OOBIKHOBEHHbIE U JECSITUYHBIE JIpOOM, HPOLEHTHI,
. OeCKOHEUHbIEe IEPUOUYECKUE IPOOH

13 ApudmeTnuecknii KOpeHb HaTypajibHOU cTeneHu. JleicTBus ¢ apudMeTHuecKuMu
. KOPHSIMHM HaTypajibHON CTENEHU

14 Crenens ¢ nenbM nokaszatesneM. CTeneHs ¢ palioHaIbHBIM NMoka3aTeneM. CBoOMCTBa
' CTETEeHH

s CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuaHbie U HaTypadbHbIC JOTapru(MbI

JeiictButensHpie  uucia. ApudMeTHdYecKue omepanud C JACWCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHbIEe BBIYUCIICHUS, IPaBUIa OKPYIJICHUS, IPUKUIKA U OIICHKA
pe3yibTaTa BbIUUCICHUN

1.8 [IpeobOpazoBanue BhIpaKEHUH

1.9 KommnekcHsie yncna
2 VYpaBHEeHUs U HEPABEHCTBA

2.1 Llenpie 1 1poOHO-palMOHATIBLHBIC YPAaBHEHUS

2.2 HppauyroHanbHbIe YpaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHHS

24 [TokazarenbHble U JIorapupMUUIECKUE YpaBHEHUS

2.5 Lenbie u 1poOHO-palIIOHATIEHBIE HEPABEHCTBA

2.6 HppauronaibHbpie HEPAaBEHCTBA

2.7 [TokazarenbHbIC U IoTapuPMUIECKIE HEPABEHCTBA

2.8 TpuronomeTprueckue HEPABEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 VYpaBHEHU, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeieTuTeNb MaTPUILbI




@yHKIMU U TpaduKu

Oynkuus, cnocoObl 3amanus ¢yHkiuu. I'paduk ¢ynkumu. BzanmuO 0oOpaTHBIE

> ¢yHkunu. YétHble 1 Heu€THbIe QyHKUMU. [lepruoanueckue GpyHKIMMN
O6nacth ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHkuuu. Hynmu QyHKIun.
19 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  I|IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl 1 MUHUMYMbI GyHKuMu. HauOosnblnee M HauMeHbIllee 3HAa4YEHUE
(GYHKLIHU HAa IPOMEKYTKE
13 CrenenHass ¢QyHKUMS C HaTypaJbHbIM W IeNbIM Moka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapuKu
3.5 [oka3zaTenpHast u orapudmudeckas QyHKIHH, IX CBOWCTBA U TpapuKu
16 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuuid. CBolcTBa — (DyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenLHOCTH, CITOCOOBI 3aJJaHMS MTOCJIEN0BATEIHLHOCTEN
3.8 Apudmerndeckast 1 reoMeTpudecKkas nporpeccuu. Gopmysa CI0KHBIX TPOLIEHTOB
4 Havana maremaTu4eckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BogHbIE HIeMEHTAPHBIX (HyHKITHIA
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHHIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxneHne HanGonblIero 1 HauMEHbIEro 3HayeHus (YHKIHMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. UnTerpan
5 MHOkeCTBa U JIOTUKA
5.1 MHoecTBO, onepaluuu HajJl MHOKecTBaMu. J[narpaMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BpaLECHUS




7.5

KoopanHatel 1 BEKTOpPEI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
* Enunoe conepkanue ooiiero oopasoBanus. Metouueckue MaTepualsl. -

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* bubnuoreka nudpoBoro 06pa3oBaTeILHOrO KOHTEHTA -

https://urok.apkpro.ru/

* Poccuiickas anexkTpoHHas 1mkosa - https://resh.edu.ru/subject/17/

* SIKnacc - uudgpoBoit oOpazoBaTeabHbIN pecypc s IIKO -

https://www.yaklass.ru/

* MocKoBCKas 3JIeKTpOHHAasI IIKoJa - https://uchebnik.mos.ru/main
* [Inardopma ans npoeaeruss Onumnuan u KypcoB «OIUMIIMYM) -
https://olimpium.ru/

* [Toptan «O6pazoBapuym» - https://obr.nd.ru/
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