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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W II03HABATEIBHOTO pPa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
NPEAMETHBIX PE3YJbTATOB OOYyYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATBHOIO M HWIACAIBHOTO, XapaKTepe OTPAKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TaKKe KauecTB MBIIIJICHHUsS,, HEOOXOAMMBIX [UJIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEHIEHUM 33a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0NacTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIuaibHOro ObITHS, (opMa
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBIISICTCS. OAHUM M3 MPO(PECCHOHANIBHO BAXKHBIX KA4yeCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a3zoBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOIOJIKEHUSI 00pa30BaHus
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCIOIb30BAaHUEM I€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaronigecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
IyOOKO, €CM B JajbHEWIIEM BO3HUKHET HEOOXOJWMOCTh B TE€OMETPHUYECKHX
3HaHUAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEYMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBisItOTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHHE MpPEICTaBICHUS O MHOIOIPAHHHMKAX M TejaxX BpallleHus
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJENAX, TO3BOJISIONINX OMUCHIBAThH
U U3y4YaTh pa3HbIe SBICHUS OKPYKAIOIIET0 MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCykAeHHs B XOJA€ PELICHUS CTEPEOMETPUUYECKHUX 3aJad U 3ajad C
MPAKTHYECKUM COJICPKAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJbHBIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydaromuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIIICHUS;



e (opmupoBanue GyHKIIMOHATHHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPAaclo3HaBaTh IMPOSBICHUS TIE€OMETPUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpPMYIUpOBaTh HX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKHE MOJEIHN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PEIIeHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH MMOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTHUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHn30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  337ad Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHOBHBIE cozeprkarelbHble TUHUU Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 0011ero 0opa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHM OCYLIECTBIISIIIOCH MOCIEA0BATENLHO U TIOCTYNATENBHO, €
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

BocnurareabHbIN NOTeHIMA nIpeaMeTa «MaTreMaTukay peajan3yercs yepes:

e TO0YyXXJIeHHEe O0yYarommxcsi COOMI0AAaTh HA YPOKE OOIICTIPUHSITHIE HOPMBI
NOBEIEHHUs, TMpaBWwiIa OOMIEHUS CO CTapmuMH  (TIe1arorH4ecKUMHU
paboOTHUKaMH) W CBEPCTHHKaAMU (0OYyYaroNIMMUCS), TPHUHIMIBI yIeOHOU
JTUCHUIUIMHBL ¥ CcaMOOpraHu3anuu. MeToasl U TNpueMbl: 00CYyKIeHHUE



MIpaBUJI oO1IeHHS co CTapIIuMu (YuuTeIsIMHn ) u
CBEpPCTHUKAMHU(ITKOJIPHUKAMHK), TPUHIUINBI y9eOHONH  TUCIUIUIMHBI |
caMOOpraHu3allny;

MPUBJICUYCHUEC BHUMAHHUS OOyYalOmUXCsl K IIEHHOCTHOMY  acHeKTy
M3y4aeMbIX Ha YpOKax TPEIMETOB, SIBICHUH, COOBITHI uepe3: oOpaiieHue
BHUMaHUSI Ha HPABCTBEHHBIC AaCMEKThl HAYYHBIX OTKPBITHHA, KOTOPBIC
U3Yy4al0TCsl B JaHHBIH MOMEHT Ha YpOKE; Ha TpEJCTaBUTENCH YUYCHBIX,
CBSI3aHHBIX C HM3y4YaeMbIMA B JaHHBIH MOMEHT TE€MaMH, Ha TOT BKJAJ,
KOTOPBIi OHM BHECIHM B pPa3BHTHE HAlllel CTpaHbl U MUpPA, Ha JTOCTOWHBIC
NOJIpakKaHusl TPUMEPHl UX >KU3HH, HA MOTHBBI WX IOCTYNKOB. METOIBI U
pUEMbl: OpraHu3anus padoThl C TOJy4aeMOW Ha YpPOKE COLUAIBHO -
3HaUMMOM WH(MOpMaIel, THUIMUPOBAHUE €€ 0OCYKIEHHUS, BEICKa3bIBAaHUS
0OyJaroIMMHUCS CBOETO MHEHHS, BRIPAOOTKH CBOETO OTHOIICHHUS,
WCITOJIb30BAaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHHS y4IeOHOTO
npeaMeTa s GOPMHUPOBAHUS Y 00YUAIOIIUXCS POCCUMCKUX TPATUITMOHHBIX
JIyXOBHO-HPABCTBEHHBIX M COIMOKYJBTYPHBIX II€HHOCTEH. MeTonasl u
MpPUEMBbL: JEMOHCTpALUs JETSIM NpUMEpPa OTBETCTBEHHOTO, TPakIaHCKOTO
MOBEJCHUS, MPOSIBJICHUS YEJIOBEKONIOOMS U J00pPOCEpPACHYHOCTH, Yepe3
noa00p COOTBETCTBYIOIIMX TEKCTOB JUIsl YTCHUS, 3aJad JJsl peuieHus,
MPOOJIEMHBIX CUTYAIHH N1 00CYKICHUSI B KJIacce);

BKJIFOUCHHE B YPOK WUTPOBBIX TPOIEAYP, KOTOPHIC MOMOTAIOT MOAISPKATh
MOTHBAIIMIO OOYyYalOIMUXCA K TOJIYYECHUIO 3HAHWH, HATAKUBAHUIO
MO3UTHUBHBIX  MEXKJIMYHOCTHBIX OTHONIICHWA B  KJIacce, IOMOTArOT
YCTaHOBJICHUIO JOOPOXKENIaTeIbHOU aTMOC(ephl BO BpeMs ypOKa;
MpUMEHEHUE Ha YPOKE HHTEPAKTHBHBIX (HOPM PadOThI, CTUMYIUPYIOIIUX
MO3HABATEJIbHYI0 MOTHBAIIUIO 00YYarOIIUXCS.

NpUMEHEHUE TPYNIOBOM paboTel WM pabOTel B Tapax, KOTOPHIE
CIIOCOOCTBYIOT Pa3BUTHIO HAaBBIKOB KOMAaHIHOW PabOThI U B3aUMOJCHCTBHUIO
C IPYTUMH 00YyYarOIIUMHUCS.

BBEIOOP WM HCIIOJB30BAaHWE HA YPOKaX METOJOB, METOIWK, TCXHOJOTHH,
OKa3bIBAIOIINX BOCIUTATEIIBHOE BO3/ICHCTBHE HA JIMYHOCTH B COOTBETCTBHH
C BOCTIMTATEJIbHBIM UCAJIOM, IIEJIbIO U 33]]a4aMU BOCITUTAHUS;
WHUIMAPOBAHUE W  TOJJEPKKA  HCCIEIOBATEIBCKON  JICSITEIIbHOCTH
IIKOJIBHUKOB B ()OpME BKIIFOUCHHUS B YPOK PA3IMUHBIX HCCIIECTOBATEIHCKUAX
3alaHdid M 3a/lad, 4YTO JaeT BO3MOKHOCTH OOYYarOIIMMCS MPUOOpecTu
HAaBBIKM  CaMOCTOSITCIBHOTO  PEHICHUS  TEOPETUYECKOW  MPOOJIEMBI,
reHEpUpOBaHUA M OQOPMIICHHS COOCTBCHHBIX THIIOTE3, YBAKUTEIHLHOTO
OTHOIIICHUS K  9y)XUM  HJIeSM, My OJIMYHOTO BBICTYIUICHHUSI,
apTyMEHTHUPOBAHUS W OTCTAaWBaHUS CBOEH TOUYKH 3peHHs. MeToasl U
PHUEMBI: pealn3alus WHAUBHIYAIbHBIX W TPYIMIIOBBIX HCCIEI0BATEIBCKUX
MIPOEKTOB.



® VYCTaHOBJIICHHE  YBaXXUTEJbHBIX, JIOBEPHUTEIBHBIX, HedOopMaTbHBIX
OTHOUIEHUI MEXIy Yy4YWTEIeM U YYEHHKaMH, CO3JaHME Ha YpOKax
HYMOLIMOHATBHO-KOM(OPTHON CPEIBI;

e opraHu3anus medcrsa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX ydalUXCs Hajl
UX HEYyCHEBAIOUIMMH OJHOKJIACCHUKAMM, JAIOUIETO MIKOJbHUKAM COLIMAJIbHO
3HAYUMBIA ONBIT COTPYAHMYECTBA M B3aUMHOM NIOMOIIM. MeTtoasl U
IPUEMBI: HACTaBHUYECTBO.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydyenue reoMeTpuu oTBOAUTCS 2 4aca B Heneno B 10 kiacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a iBa roga ooyuyenus - 102 y4eOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIIBHOCTh TPEX MPSAMBIX; MAPAIUICIBHOCTh MPSIMONM U IIOCKOCTH. YTIJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NPSMBIMH B MPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapasuiesenume]; TOCTPOSHUE CEUCHHM.

[lepnieHAUKYIAPHOCTD MPSIMOU U IUIOCKOCTU: NEPIECHANKYJIISPHBIEC MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJI MEXIY IMPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEUHBIA yroJl JBYTPaHHOTO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MPU3HAK  MEPHEHAUKYISIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TpEX MEePIEHANKYJIISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPAMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasd mnupaMuaa. OJIEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUIA; NpPaBWIbHAs TPEYTOJbHAs MNUPAMHUAA W MPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNOHpaMuAax, NapaieNenuneaax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMaroHaau, YTJIbL
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas MU OCh; IUIONIAAhL OOKOBOW U TIOJHOMU
IIOBEPXHOCTH.

Konunueckass moBepXxHOCTh, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IAUaMeTp; IJIOMAAb MOBEPXHOCTU C]eEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpamieHHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tes. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Tapajuiesienunena M ciaeactBusi u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXAY IUIONIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOSIIEE 4Yepe3 BEPIINHY), CEUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha minockocT U B rpocTpancTBe. ClI0KeHNEe U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaum B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00yYaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUKMCKOrO OOIIECTBA, MPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECHUCTBOBATh C COLUUAJIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUU U

OTHbIXa, peryisipHas ¢busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOMS; WHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  NIEATETBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU MKU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH NMPAKTHYECKHUX 3a/1a4 MAaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJOTHYECKOEe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, TMOHUMAHUEM BIIUSHHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOIHON M COLMATIBHOM
Cpelbl, OCO3HAaHMEM TIJ00aJbHOIO XapakTepa HSKOJOTHMYECKUX MIpodseMm;
OpUEHTAlME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHUM U1 pElIeHUs 3a7ad B
0o0JacTH OKpy’Karomieil cpeipl, IUIAHUPOBAHUSA TMOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUM JIUIs1 OKPYKAIOLEH CPEIbI.

LleHHOCTH HAYYHOT0 IO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Il Pa3BUTHs LMBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KyJIbTYpOHl KaK CpEeICTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYI0 M HCCIENOBATENbCKYIO AESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBbI YUEOHOTO TMpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvonvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHAOUWUXCS  (0CBOeHUe
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBISBJIATH U XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKA MAaTEMAaTHICCKUX
OOBEKTOB, TMOHATUH, OTHOUICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymHpoBaTh U MNPeoOpPa3OBBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIC, €AWHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apryMEHTAITHIO,
MPUBOJUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbCKHe IeiiCTBUSI:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOIOEHUS, WCCIEAOBAaHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISITH ACPUIUTH HHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX /I OTBETA
Ha BOIIPOC U ISl pEIICHUS 3a/1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MH(GOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh H  (OPMYIHPOBATh CYXXJICHHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0/ 00CYKIEHU 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1aeMOIl TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOU Gopme popMyIupoBaTh Pa3HOIIACHS, CBOM BO3PAKEHMUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMATh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUTYJIbHON pabOThI PU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH I1E]Th
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JIHOJICH;
y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3ysbTaTa peUICHUsI MAaTEMATUYECKOMN 3a/1a4H;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBHE pE3yJNbTaTa LEIH U YCIOBHUSIM, OOBSICHITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, MIPsIMAasi, TNIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUH
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JBYTPAHHBIM yTOJl, TPaHU JABYIPAHHOTO YTJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOT'OTPaHHHK, 2JIEMEHTHl MHOTOI'paHHHKA, IPABUJIBHBII MHOTOT DAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccuuKanuy  (BBIMYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOT'OTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApAJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PHCYHKOB IPOCTHIX OOBEMHBIX (QHUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMATUYECCKHX 3a7a4 Ha BBHIYHUCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKA JO TMPSAMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIONIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MO0OHBIX MHOTOTPaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEJICTaBICHHYIO Ha YEepTEKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IIPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yroIre KOHNYeCKOH TOBEPXHOCTH, KOHYC; ceprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOIrO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAsE B MHOTOIPAHHUK WM TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (UTYpHl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00HEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIllCHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUS CJIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4YECKUe 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
V3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHaTP OpOCTEHIINE MPOTPAMMHBIE  CPEIACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHWUSA Ha IMPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAaHNEM T€OMETPUUYECKHX TTOHSATUI U TEOpPEM, ammapara aareOphl; pemarth
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
DJIeKTPOHHbIE
(undgposbie)
KosmnuecTBo
HanmeHnoBaHue pa3ae/ioB U TeM o0pa3oBaTe/bHbIE
Ne n/m 4acoB
NPOrpamMMbl pecypchbl
Bcero
bu6nmoreka [IOK
1 B 10
BEACHIE B CTCPEOMCIPIIO https://m.edsoo.ru/1c209e37
5 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE. 12 bubnnorexa [JOK
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYIAPHOCTD NPSIMBIX U 12 bubnuorexa [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
4 1
VYTbl MeXAy MPSMBIMU U TUIOCKOCTSIMHU 0 https://m.edsoo.ru/Lc209e37
bubnnoreka IIOK
5 M 11
HOTOTPAtHHEH https://m.edsoo.ru/1c209e37
" bubmuoreka [JOK
6 06 9
DEMBL MHOTOTPAHHMKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, pacCTOSIHUSA U 4 bubmuorexa [JOK
yTJIBI https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

KosnnyectBo | DieKkTpoHHBIE
No 11/ HaumeHoBaHue pa3iesioB  TeM 4acoB (undgposbie)
NPOrpamMMblI o0pa3oBaTe/bHbIE
Bcero
pecypchl
bu6nmoreka [IOK
1 Tena ppameis 12 https://m.eds00.ru/1c209e37
N bu6nmoreka [IOK
2 O6vEmst Tex > https://m.eds00.ru/1c209e37
3 BekTopsl 1 KOOpIMHATHI B 10 bubmuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpeHHE, 0000IICHNE, 7 bubnnoreka IIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



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

10 KJIACC
KoimuecTBo DJIEeKTPOHHbBIE
Ne 4acoB ara ugposbie
Tema ypoka A i pp
n/n H3ydyeHusi oOpa3oBaTe/ibHbIE
Bcero
pecypcbl
OCHOBHBIC TTOHSATHS
CTEpEeOMETPHUU: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancto. [IpaBuna
M300pakeHHS Ha pUCYHKAX: 1 bubmorexa HOK
P pucy L https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
MapauIeITbHBIX TPSIMBIX
(OTpe3KOB), cepeaHBI
oTpe3Ka
[TonsiTus: mepecexarouecs
IJIOCKOCTH, MEPECEKAIOIINECS 1 bubmmorexa [JOK
> 1°P https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ TJI0OCKOCTh
[TonsiTHA: epecekaronuecs
MJIOCKOCTH, TEePEeCeKarouecs 1 bubmmorexa [JOK
> 11¢P https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HaAKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHune 1 bubnmnorexka HOK
MHOT'OI'PAaHHUKOB Ha https://m.edsoo.ru/a63959%d
PHUCYHKAaX, Ha MMPOEKIIMOHHBIX
yepTekax
HavanbsHbie cBeneHus o kyoe
U IUpaMuJie, UX Pa3BEPTKU U 1 bu6muoreka [JOK
Mozenu. Ceuenus https://m.edso00.ru/b30dff38
MHOTOTPaHHUKOB
HavanbsHbie cBeneHus o kyoe
U IUpaMuJie, UX Pa3sBEPTKU U 1 bu6mmoreka [JOK
mozenu. Ceuenus https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[Tonsitre 06
but6mmoreka [IOK
AKCMOMAaTUYECKOM 1

HNOCTPOCHUU CTEPEOMETPUU:

https://m.edsoo.ru/0Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX
ITonsitre 00
aKCHOMATHYECKOM

8 MIOCTPOCHUU CTEPEOMETPHU: bubmmorexa [IOK
https://m.edso00.ru/239c8ch4
AKCHOMBI CTEPEOMETPUU U
CJICACTBUA U3 HUX
[TonsiTue 06
AKCMOMATHYECKOM
9 MOCTPOCHUU CTEPEOMETPHU: bubmmorexa LIOK
https://m.eds00.ru/65c6b106
AKCHOMBI CTEPEOMETPUU U
CJICACTBUA U3 HUX
[TonsiTe 06
AKCMOMATHYECKOM
10 MOCTPOCHHUH CTEPEOMETPHUH: bubmmorexa LOK
https://m.edsoo.ru/258fc245
AKCHOMBI CTEPEOMETPUU U
CJICACTBUA U3 HUX
B3aumnoe pacnonoxenue
IPAMBIX B IIPOCTPAHCTBEC:
11 nre)peceKanurx)Hecz, bubmmorexa [JOK
https://m.edsoo.ru/1a2520f6
rnapasiejibHble U
CKPEIIUBAOIINECS TIPSIMBIE
[TapannenbHOCTb MPSMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:

12 napajulieJbHbIe MIPsIMbIE B bubmuoreka [JOK
IIPOCTPAHCTBE; https://m.edso0.ru/93ad36b3
[apajuIeIbHOCTD TPEX
MPSIMBIX
[TapaneapHOCTh NPSIMBIX U

13 MJIOCKOCTEH B MPOCTPAHCTRBE: bubnmnoreka [JOK
[TapaynenabHOCTB NPSIMON U https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH

14 VYribl ¢ cOHanpaBlIeHHBIMU bubnmoreka [JOK
CTOpOHAMU https://m.eds00.ru/9f4071b9

15 Yron mexay npsiMbIMU B bubnuotexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 Yron mexay npsiMbIMU B bubnuotexa [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0

17 [TapannenbHOCTb MIIOCKOCTEN: bubmuoteka [JOK
napasuiesibHbIE TIJI0OCKOCTH https://m.edsoo.ru/2e18f255

18 CaoiicTBa napayyieIbHbIX bubnmoreka [JOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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IJIOCKOCTEN

https://m.edsoo.ru/e504d656

[Ipocreiimue
IIPOCTPAHCTBEHHBIE (PUTYPHI

bu6nmoreka [IOK

19
Ha TUIOCKOCTH: TETPadp, KyO, https://m.edso00.ru/4a28dc02
napajuiejaenumnes
. bu6nmoreka [IOK
20 I1
OCTPOCHHE CCHCHIH https://m.eds00.ru/1d434d0f
bu6nmoreka [IOK
21 II 7|
OCTPOCHHE CeHCtHH https://m.edsoo.ru/ec26febd
KoHnTtponbHas pabota 1o Teme
"[IpsiMble U TIOCKOCTH B
29 DOCTDANCTEE bubmuorexa [JOK
poctp ’ https://m.edsoo.ru/9a0a9e56
[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTER"
[leprieH IUKYISIPHOCTD
IPSIMOM U TJIOCKOCTHU: bubnuoreka [JOK
23
NEPIEHAUKYJISIPHBIE IPSIMBIC B https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
[IpsiMbIe mapasienbHbIe U
24 HEPIIEHINKYIISIPHBIE K Bubmorexa ITOK
PHCHAKYJIAP https://m.edsoo.ru/0ac11c95
IUIOCKOCTH
IIpssMele mapaiieIbHBIE U
25 nep el I/IKpJ'I}I HEIE K bubmorexa LOK
PHCHMKYIAD https://m.edsoo.ru/ba545966
IIIIOCKOCTH
[Ipn3nak
26 HEPIEHINKYIIPHOCTHA IPAIMOM bubmorexa LOK
PHCHIIIKY AP p https://m.edsoo.ru/f85bfc46
U INIOCKOCTHU
[Ipn3nak
27 MIEPIEHANKYIIIPHOCTH IIPSIMOIT bubnnorexa LOK
p yIp p https://m.eds00.ru/79165d15
U IUIOCKOCTH
TeopeMma o npsmoi
28 HEPIICH UK YITSIPHON Bubmorexa ITOK
PHCHAMKYJIAP https://m.eds00.ru/635c5087
IUIOCKOCTH
TeopeMma o npsmoi
29 OEPIIEHIUKYIIPHON Bubmorexa ITOK
PHCHIIIY AP https://m.edsoo.ru/bd3745f8
IUIOCKOCTH
TeopeMa o npssmoit
30 [EPHEHAUKYIAPHON bubnnorexa LIOK
PHCHIHKY AP https://m.edsoo.ru/7d18834b
IUIOCKOCTH
31 [lepnienaukymnsp u bu6muoreka [JOK

HAKJIOHHBIC: paCCTOAHUEC OT

https://m.edso0.ru/33c477d3
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TOYKHU 10 IIOCKOCTH,
paccTostHue OT IPSAMOU 10
IIIOCKOCTH

[Iepnenpukymnsp u
HAKJIOHHBIC: PACCTOSHUE OT

32 TOYKHU 10 INIOCKOCTH bubnnorexa HOK
> https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSAMOM 10
IJIOCKOCTH
[Iepnenpukymnsp u
HAKJIOHHBIE: PACCTOSHUE OT
33 TOYKH JI0 THIOCKOCTH bubmmorexa [JOK
> https://m.edsoo.ru/a5b7b8e3
paccTostHue OT IPSMOM 10
TUIOCKOCTH
[Iepnennukymnsp u
HAKJIOHHBIE: PACCTOSIHUE OT
34 TOYKH J0 INIOCKOCTH, bubmmorexa LOK
. https://m.edsoo.ru/dbee22bc
paccTostHue OT IPSAMOM 10
IUIOCKOCTH
35 VYr1bl B IPOCTPAHCTBE: YOl bubnmnoreka HOK
MEXAy NPSMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, JTUHEHHBIN bubnmnorexka HOK
yroJI IBYTPaHHOIO yrjia https://m.edsoo.ru/5faOb3ce
37 JByrpaHHbIi yroJi, TUHEUHBIN bubmuotexa [JOK
yroJjl ABYTPaHHOTO yria https://m.edsoo.ru/c7c777ed
[IeprieHAMKYIAPHOCTH
38 MJIOCKOCTEH: MpU3HaK bubnmnoreka [JOK
NEPIEHAUKYIISIPHOCTH JBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[leprienAUKYISPHOCTH
39 MJIOCKOCTEH: MpU3HaK bubnmoreka [JOK
NEePHEHANKYISIPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN
[leprienAMKYISAPHOCTH
40 IUIOCKOCTEM: MPU3HAK bubmuoreka [JOK
MEePHIECHANKYISIPHOCTH JBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEMN
41 Teopema o Tpéx bubmuoreka [IOK
NEPHEHAUKYIISIPAX https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bu6muoreka [JOK
HEPHEHANKYIApax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubnuoteka [JOK



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
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NEPHEHAUKYIISIPAX

https://m.eds00.ru/9f246736

44

45

46

47

48

KonrponbHas pabora no
temaMm "llepneHIUKyISIPHOCTH
IPSIMBIX U IIJIOCKOCTER" 1
"VTipl MEXAY IPSIMBIMU U
10cKocTsIMu"

[TonsiTE MHOTOTpaHHUKA,
OCHOBHBIE DJIEMEHTBI
MHOTOTPaHHUKA, BBIIIYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKHU;
pa3BEpPTKa MHOTOTpaHHUKA

[Tpusma: N-yronpHas mpu3Ma;
IPaHU U OCHOBAHUS MPU3MBI;
HpHMafI 1 HAKJIOHHAA HpI/I3MI>I;
OoKOBas | IOJIHAS
HOBerHOCTB HpI/I3MI>I

[Tapannenenunen,
MPSIMOYTOJIbHBIN
napasulesIenuIel U ero
CBOMCTBaA

[Tupamuna: N-yronpHas
nUpaMuIa, TpaHu U
OCHOBaHUE MTUPAMU/IBI;
OoKOBas | IOJIHAS
HOBCpXHOCTB HI/IpaMI/I)II)I;
[paBWIbHAsA U YCEUEHHAs
UpaMuIa

bu6nmoreka [IOK
https://m.edsoo.ru/5b971ef3

bu6nmoreka [IOK
https://m.edso0.ru/2d24e873

bubmuorexa [JOK
https://m.edsoo.ru/b4ad63ad

bubnuorexa [JOK
https://m.edsoo.ru/8a7be683

bu6nuoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

IIpaBunbHbBIE
MHOTOI'PAHHUKH: ITOHSATHE
MIPaBUIILHOTO
MHOT'OI'PAHHUKA; TPABUJIbHAS
MIpU3Ma U NPaBUJIbHAS
NIMPAMHJIA; IPABUIIbHAS
TpeyroyibHas nupamuia u
NPaBUJIBHBIN TeTpasap; KyO

but6mmoreka [IOK
https://m.edso0.ru/074c8865

50

IIpencraBnenue o
IMPpaBUJIBHBIX
MHOT'OI'PAHHUKAX: OKTadp,
JOJEKAdP U UKOCAdIP.

but6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpus B MPOCTPAHCTBE:
CUMMETPHSI OTHOCHTEIIEHO
TOYKH, IPSIMOH, TIJIOCKOCTH.

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/9f246736
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DeMEHTEI CUMMCTpPUU B

UpaMuax,
napasuieNienumne1ax,
MIPaBUJIBLHBIX
MHOTOI'PaHHHUKAX
Brruunciienue 3J1eMEHTOR
52 MHOT'OIPaHHHUKOB: p&Opa bubmorexa LOK
P + peopa, https://m.edsoo.ru/6cdbecef
JINaroHaJN, yTJIbI
[Tnomraae 60KOBOI
MMOBEPXHOCTH U MOJHOU
ITOBEPXHOCTHU IIPSMOM
53 MIPU3MBI, TUIOIIA/Ib bubmorexa HOK
p T https://m.eds00.ru/37d84157
OCHOBaHHH, TEOpeEMa O
OOKOBOW MOBEPXHOCTH
MPSMOM MPU3MBbI
[Tnomraas 60KOBOI
MOBEPXHOCTH U IIOBEPXHOCTH
54 MPaBUIIbHON MUPAMMU/IBI, bubmuorexa [HOK
Teopema o IUIomaau OOKOBOM https://m.edsoo.ru/5603e30b
MOBEPXHOCTH YCEYEHHON
MUPAMHU/IBI
55 KonTponbHas pabora no teme bubnmnorexka HOK
"MHororpanHuku" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
II
56 OHATHE 00 00BEMe https://m.edsoo.ru/7ad0020b
" bubmuorexa [JOK
> OOBEM mupamu et https://m.eds00.ru/235171b3
" bubmuorexa [JOK
>8 OObEm mupani bt https://m.edsoo.ru/f47dfefd
N bubmmorexa [JOK
59
OOHEm mupamm e https://m.edso00.ru/79¢10312
N bubmmorexa [JOK
60
OOHEm mupamm e https://m.edsoo.ru/2faadc3f
N bubmmorexa [JOK
61 06
DEM TIPHIMBL https://m.edso0.ru/79853608
N bubmmorexa [JOK
62 06
DEM TIPHIMBL https://m.edso0.ru/1e053890
N but6mmoreka [IOK
63 06
DEM TIPHIMBL https://m.edso0.ru/482d3f51
64 KoHnTtponbHas pabota 1o Teme bu6muoreka [JOK

"OO0BEMBI MHOTOTPAaHHUKOB"

https://m.edso0.ru/28a6573c
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65

[ToBTopenue, 06001ICHNE
cHUCTeMaTU3alus 3HaHU.
IToctpoenue ceueHui B
MHOT'OIPAHHHKE

bu6nuoreka [JOK
https://m.edsoo.ru/098bedad

66

67

[ToBTopenue, 06001IEeHNE
CcUCTEMaTU3alus 3HAaHUM.
Brruucnenue paccrosHui:
MEXIY ABYMS TOYKaMHU, OT
TOYKH /10 NPSAMOM, OT TOUKHU
JI0 TUIOCKOCTH, MEXY
CKPELIMBAIOIUMUCS
IPSIMBIMU

HToroBasi KOHTpOJIbHAS
pabora

bu6nuoreka [IOK
https://m.edsoo.ru/f7792ba9

bubnnoreka IIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTopenue, 0600mIEHNE
cucTeMaTU3alus 3HaHUM.
Brruucnenue yrios: Mexay
CKPEIIHBAOIIUMUCS
IPSIMBIMU, MEXKIY NIPSAMON U
IUIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

bubmunorexa IJOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

KoimuecTBo DJIEeKTPOHHbBIE
Ne 4acoB Hara uudgponbie
Tema ypoka
n/n u3yuyeHusi  oOpa3oBaTesibHbIE
Bcero
pecypchl
Cdepa u map: meHTp,

1 a?;mp c ,I[I/IaII\)/Ie ; niomam, 1 bubmorexa [IOK
Paye, P> https://m.eds00.ru/0341bc2b
MMOBEPXHOCTHU chepbl
B3aumHoe pacnionoxenue

5 chepsl U MIIOCKOCTH; 1 bubnuoreka [{OK
KacaTelabHas IIOCKOCTh K https://m.edsoo.ru/bed12a43
chepe; iomanb chepsl
N3o0pakenue chepsl, mapa

3 Ha HJIF())CKOCTI/I ((?betfeﬂm ’ 1 bubmorexa HOK

' https://m.edsoo.ru/bc15f7f2
mapa
Hwmaapuyeckas
MMOBEPXHOCTh, 00pa3yoIIHe

4 HWIAHAPUYECKON 1 bubnnoreka IIOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
LUAJIMHIPUYECKOU
MMOBEPXHOCTHU
HunuHap: OCHOBaHUS U
O0KOBas MOBEPXHOCTb,

5 00pa3yromasi ¥ 0Ch; TJIOIIAIb 1 bubmmorexa HOK

pasy . L https://m.eds00.ru/188f6216
OOKOBOW M ITOJTHOM
MTOBEPXHOCTH
N3o0paxkenue muimHapa Ha
mockocTH. Pa3zBéprka
nunuHapa. CedeHus

6 WIMH]IPA (TUTOCKOCTHIO 1 Bubnmorexa [IOK
H AP . ’ https://m.eds00.ru/016e25eb
napajuienbHON UITN
MEPIEeHIUKYISIPHON OCH
IHH]IPA)

Konnueckas noBEpXHOCTB,
o0pa3yroine KOHHYeCKOM
7 noze })](HOCTI/I OChb B 1 Bubmorexa TIOK
p ’ . https://m.edso00.ru/c94ba09b
BEpIIMHA KOHUYECKON
MMOBEPXHOCTHU
Konyc: ocHoBanue n
but6mmoreka [IOK
8 BepILINHA, 00pa3yrouias u 1

0Cb; III0II[aab OOKOBOH U

https://m.edso0.ru/897dd3b2



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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https://m.edsoo.ru/6054b8c1
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MOJIHOM TOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
o0pa3yromiue 1 BbICOTa;

bu6nmoreka [IOK

9
OCHOBaHUs U OOKOBast https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o0paxeHue KoHyca Ha
mockocTH. Pa3BépTka
koHyca. CeueHus KOHyca
10 (TUTOCKOCTBIO, MapauIeIbHON bubmorexa HOK
- 18P https://m.edsoo.ru/0bdelbe8
OCHOBAHUIO, U TIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPILHHY)
1 KomOuHanums Ten BpamieHus bubmuorexa [JOK
Y MHOTOI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OMTMCaHHBIN
12 okono chepsr; chepa, bubmuorexa [IOK
BIMCAaHHAs B MHOTOT'PAHHUK https://m.edso0.ru/0b136158
WJIU B TEJIO BpaIICHUS
[Tonsitue 06 06BEME.
13 OcCHOBHBIE CBOMCTBA bubmorexa LHOK
. https://m.edsoo.ru/26a03fb7
00BEMOB TeN
bubmmoteka [IOK
14 &
O6neém upHHApa, KoHyca https://m.edsoo.ru/5513d87b
O06bEM mapa u TiIoaIL bubmuorexa [JOK
15
cepbl https://m.edsoo.ru/d189bde2
[TonoOuebIe Tena B
MIPOCTPAHCTBE.
16 COOTHOLIEHUS MEXK] bubmorexa LOK
y . https://m.edsoo.ru/810cfleb
TUIOIA/ISIMH TTOBEPXHOCTEH,
o0BEMaMH MOJOOHBIX Tel
Kontponbnas pabota mo
17 T@M:l\lz "Tena Bp aleHus" u bubmorexa HOK
patt https://m.edsoo.ru/4a33a8ab
"O0bembl Ter"
18 Bekrop Ha miiockocTu u B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHue v BBIYMTAHNE bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHUE BEKTOpa Ha bubnmoreka [JOK
YUCIIO0 https://m.edsoo.ru/dee379eb
21 Paznoxxenue BekTopa 1o bubnmoreka [JOK

TPEM HEKOMILIAHAPHBIM

https://m.edsoo.ru/a28fd74e
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https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
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BekTopaM. IIpasuio
napajulielenune1a

Pemenne 3aJa4, CBA3daHHBIX C

bu6nmoreka [IOK

22 EHEeHUe a
HIPHMMEHCHHCH HpaBHL https://m.eds00.ru/5a827900
JEHCTBHI ¢ BEKTOpaMH
KoopanaaTtHO-BEKTOPHBIH
23 MCT(I)) npu CI_HCHI/II/Ip bubmmorexa [IOK
ATPHP https://m.edsoo.ru/d3alfe30
TEOMETPUYCCKUX 33124
IIpssMmoyronbHas cucrema
KOOpJIMHAT B ITPOCTPAHCTBE.
24 Koop WHATHI BI;KTOPa bubmmorexa [IOK
b . pa. https://m.edsoo.ru/48db7058
[Ipocretimue 3a1a4um B
KOOpIMHATAaX
Yros Mexay BEKTOpaMH.
25 CxkanspHoe Npou3BeICHHUE bubmorexa LHOK
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brrunciienue yriioB Mexmay bubmuorexa [HOK
MIPSMBIMU U TUIOCKOCTSAMHU https://m.edsoo.ru/8efbe78e
KonrtpomnbHas pabora 1o
97 teMe "BekTopsl bubmuoreka [JOK
KOOPJMHATHI B https://m.edsoo.ru/77c22fc5
npoctpancTae"
[ToBTOpEeHuEe, 06001IeHNE 1
CUCTeMAaTH3allusl 3HAaHHHA.
28 OcHoBHBIE QUTYPHI, (HAKTHI bubmmorexa LHOK
P, ’ https://m.eds00.ru/1780ba5d
TEOpPEMBI Kypca
TUTAHAMETPUH
[ToBTOpEeHUE, 06001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHA.
29 OcHoBHBIE QUTYPHI, (HAKTHI bubmmorexa LOK
YPHL, ’ https://m.eds00.ru/078cd184
TEOpEMBI Kypca
TUTAHUMETPUH
[ToBTOpeHue, 06001IeHNE 1
30 cucTeMaTHu3aIs 3HaHWH. bubmmorexa [JOK
3ajaun IaHUMETPUHU U https://m.edsoo.ru/7491efe0
METOJIbI HX PEIICHUS
[ToBTOpeHue, 06001IeHNE 1
31 cUcTeMaTHu3aIys 3HaHWH. bubmuorexa [{OK
3ajaud MIaHUMETPUU U https://m.edsoo.ru/4dffda97
METObI HX PEIICHUS
32 [ToBTOpeHmEe, 0600IIEeHNE 1 bubnmoreka [JOK



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
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https://m.edsoo.ru/4dffda97

CUCTEMaTU3aLMs 3HAHUMN.
OcHoBHbBIE QUTYPBI, (HAKTHI,
TEOpeMbI Kypca
CTepPEeOMEeTpUH

https://m.edsoo.ru/74b2ad91

33

34

Hrtoroas KOHTpoOJIbHAS
pabora

[ToBTOpEeHME, 0000IIEHNE 1
CUCTEeMaTH3alusl 3HaHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

bu6nmoreka [IOK
https://m.edsoo.ru/ec24dfc2

bu6nmoreka [IOK
https://m.edso00.ru/f465d10e



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSAEMBIE TPEEOBAHUS K PE3YJILTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMH: TOUYKA, MPSAMasi, INIOCKOCTh
. [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX IMPHU PEIICHUH
' TCOMETPUUYECKHX 3aJ1a4
23 OnepupoBarTh MOHATHSAMH: NapalieIbHOCTh W MEPHEHAUKYISIPHOCTH
' NPSAMBIX U ITIOCKOCTEHN
-4 KnaccudunupoBaTs B3aUMHOE PACIOJIOKEHHE MPSMBIX U TIJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSMU: JIBYTPAHHBIA yIrOJ, TPAaHU JIBYTPAHHOTO YTIJa,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJia, TpajyCHas
Mepa JABYTpaHHOTO yria
26 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TPaBUIILHBI MHOTOTPAHHUK
24 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (THpaMuia, MPU3MA,
' MPSIMOYTOJTHHBIN MTapajuieNenuIe], Kyo)
KnaccudummpoBaTh  MHOTOTPAaHHHWKH, BBIOMpas  OCHOBAaHHS  JJIA
28 Kknaccupukanud  (BBIMYKJIBIE WU HEBBINYKIblE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE ¢ HAKJIOHHBIC TPHU3MBI,
napaieNenune/Ibl)
29 OnepupoBath MTOHATHSIMH: ceKyuas IUIOCKOCTb, CCUCHUE
' MHOTOTPaHHUKOB
210 OOBACHATh  TPUHIUIIBI  MOCTPOCHHS  CEUCHWH  MHOTOTPAaHHUKOB,
' HCIIONB3YSl METOJI CIIEI0B
7.11 Ctpouth ceyeHUsi MHOTOTPAaHHUKOB METOJIOM CJE/IOB, BBINOJIHATH




7.12

7.13

7.14

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX UTYD:

BU/I CBEPXY, COOKY, CHU3Y

Pemarp 3a1aun Ha HaXO0XJIEHUE TE€OMETPUUYECKUX BEITMYMH MO 0OpasiamM
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIE AHAJUTUYECKUE METOJbI IpHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXAY IBYMSI TOYKAMH, OT TOYKHU JI0 MPSAMOM, OT TOYKH JO

IIJIOCKOCTH, MEXKAY CKPECIIUBAOIIUMHUCA ITPAMBIMHA

PemraTe 3aJa4i Ha HaXOXXACHUC I'COMCTPUYCCKUX BCINYHH I10 06pa3uaM
WM aJIroputMaMm, MNPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOJAbI IIpH
pelICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aa4 Ha BBIYHCJICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMHUCA IIPAMBIMH, MCKIAY HpﬂMOfI n IINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Beraucnsate 00bEMBI W IUIONIAJM  TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MPUMEHEHUEM (HOPMYJI, BBIYHCIISTH COOTHOIICHUS
MEXKIY IUIOIIAISIMHU MMOBEPXHOCTEH, 00BéMamu MOJOOHBIX

MHOT'OrpaHHUKOB

7.15

OHepI/IpOBaTB MNOHATUAMU: CUMMCETpPHUA B IIPOCTPAHCTBE, LCHTP, OCbhb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPHPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MNpPEACTaBICHHYI Ha

YepTekKax U pUCYHKax

7.17

[IpumensaTs reomerpuueckue (PakThl JI PELICHUS CTEPEOMETPUUYECKUX
3aa4, MPEINONArallluX HECKOJIbKO IIaroB pPEIICHMs, €CIU YCIOBUS

MIPUMEHEHHUsI 3a1aHbI B IBHOU (hopme

7.18

7.19

[IpuMeHATs mpocTEWIIE NPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a1a4

HpI/IBOI[I/ITL IMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B MIpUpOAC U

JKHU3HH, paClIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHATH MOTy4YeHHbIE 3HAaHHUSI HAa IPAKTUKE: aHAIM3UPOBAThH PeabHbIe
CUTyalliM W TPUMEHSTh H3y4YCHHbIC TIOHSATHS B TMPOIECCEe ITOMCKA
pelieHus MaTeMaTHYECKU copMynHpOBaHHON po0JIeMBl,
MOJIETIMPOBATh pEalbHBbIC CUTYyallud Ha S3BIKE T'€OMETPUH, MCCIEI0BaTh
MOCTPOCHHBIE MOJENH C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TeopeM, ammapaTa anreOpsl, peniaTh MPaKTHUYECKUE 33/1a4H, CBA3aHHBIC C

HaXO0XXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LUIUHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 IMHAPUYECKOW TMOBEPXHOCTH, IHIMHIP, KOHHYECKAs IMMOBEPXHOCTb,
' oOpa3yroniye  KOHHYECKOM  IOBEPXHOCTHU, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacno3naBate Tena BpaiieHus (HUIUHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI MOTyUSHHSI TEJ BPAILICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacroioKeHUe cephl U MIIOCKOCTH
OnepupoBaTh MOHSITUSIMH: IIAPOBONW CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
66 Bbruucnate 00bEMBI M IUIOIIAJM  TOBEPXHOCTEH TeNn BpalleHMS,
' TE€OMETPUYECKUX TEJI C PUMEHEHUEM (hopMyt
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIH B chepy u
6.7 OTNKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK WJTH TEJIO
BpaIICHUS
68 BBUUCIATE  COOTHOUICHWST MEXIy IUIOIAASMH TIOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TeI
6.9 N300pakaTh n3ydaemble (GUTYphl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInmonHATE (BBIHOCHBIE) IUIOCKME YEpPTEeXKHM U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tell
BpallleHus
W3BnekaTb, MHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HH(OPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUECKHX (UTypax, TMPEACTaBICHHYIO Ha
YyepTekax U pUCyHKax
6.12 [TpumeHsaTh TEeOMeTpHUECKUE (AKTHI ISl PELUICHUS CTEPEOMETPHUECKUX

3a/la4d, Mpcamnojiaratommux HECKOJIbKO MIaroB peucHHA, CCJIN YCJIOBHA




6.13

6.14

NPUMEHEHHS 33J]aHbl B IBHOH (opme
OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BrmomasaTs [[ef/'ICTBI/ISI CJIOKCHHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6LSICH$ITB, KakKuMH CBOMCTBAMH OHHU

o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajuIeNeNnuIe a NPy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroil MEXIy BEKTOpaMH, CKalsIpHOEC IIPOU3BEIEHUE BEKTOPOB,

KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPbI
Haxoauth cyMMy BEKTOpOB U IPOU3BEACHHUE BEKTOpa Ha 4YUCIIO, YToJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIaIbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaB8.TB IIJIOCKOCTb YPABHCHUECM B I[CK&pTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME

BCKTOPHO-KOOPAWMHATHOI'O METOa

Peniate 3agadu Ha A0Kas3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUN U
HaXOXKACHUC I'COMCTPUICCKUX BCIUYUH I10 06pa3uaM HJIN aJITOpUTMam,
MMPpUMCHAA HU3BCCTHBIC METObI npu pPEHICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3aJa4

6.21

[IpuMeHATh mpocTEHIIME NPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4d

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDH MPOSABIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

6.23

[IpuMeHATh TOJNIydEHHBIE 3HAHHWS Ha I[PAKTUKE: AHAIW3UPOBATH
pealbHbBIE CUTyalMd U NPUMEHATh H3Yy4YCHHBIE IIOHATUS B IIpoLiecce
MOMCKA pEeLIEHUs MaTeMaTH4eCKu CQOpMYJIUPOBAHHON MpPOOIIEMBI,
MOJICJINPOBATh PEAJbHBIC CUTyallUU Ha S3BIKE N€OMETPHUM, UCCIEN0BAThH
ITOCTPOEHHBIE MOJIENN C WCIIOJIb30BAHUEM I€OMETPHYECKUX IOHATHUA H
TeopeM, armnapara anreOpbl, perars MpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHUICCKUX BEIINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUH  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3aumHoe pacmoiokeHHE ~TOpSIMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajulelbHble M CKpemuBamomuecss npsmele. llapamnensHoCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIIECTBHOCTh NPSAMOW M TUJIOCKOCTU. YTJbI C
COHANpPABJICHHBIMU CTOPOHAMH, YIroJd MEXIy MpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaliesIbHbIE TUIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
wiockocTei. [Ipocteiimue mpocTpaHcTBeHHBbIE (GUTYPHI HAa TIOCKOCTH: TETPadp,

Ky0, apaJujiesienumnes, NoCTpOeHUe CeYeHUn

7.3

[leprieHAUKYIAPHOCTh TPSIMOM M IIJIOCKOCTH: IEPHNEHAUKYISPHBIE IpsSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISAPHBIC K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYISIPHON
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJN MEXIY MPAMOA U IUIOCKOCTBIO,
JBYI'PaHHBIA YrOJI, JMHEHHBIM yroja JAByrpaHHoro yria. IleprneHaukynsap u
HAKJIOHHBIC: PACCTOSHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMs (PUryphl Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh MIOCKOCTEN:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx

NEePHEHANKYISIPAX

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIDAaHHHUKA, BBIYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHororpaHHuka. [Ipumsma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHMS MPHU3MBI, NpsiMasi M HAaKJIOHHAS MPU3MBI, OOKOBas U
IIOJIHAS TOBEPXHOCTH NMpU3MsI. [lapamenenunen, npsAMOyroJIbHBIN MapajuIeIeIUIe]
u ero coiictBa. I[lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE ITUPAMUJIBL,
OOKOBas M IOJIHAs MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIG MHOT'OTpaHHUKH: TTOHATUC




7.5

7.6

1.7

IPaBWJIBHOIO MHOTOTpaHHMKA, IpaBUJIbHAs NpuU3Ma M IpaBUibHAs NHpaMuia,
MpaBUJIbHAs TPEYroJibHAs MUpaMUAa U MPaBHIbHBIN TeTpasap, kyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJEKa’ap U ukocasapyrue CedeHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTpAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapajlICJICIUIICaAax, IMPaBUIbHBIX

MHOTI'OI'PaHHHUKax

Bbruuciienue 351eMEHTOB MHOIOTPaHHMKOB: p&Opa, AuaroHanu, yriel. Ilmomans
OOKOBOM IOBEPXHOCTH U TMOJHOM IOBEPXHOCTU MpPSAMOM MPU3MBI, IUIOIIA[Ib
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsMOH npu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUJIBHOM IHMPAaMHJIBI, T€OpeMa O IUIOLIAIH

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCXKAY IuIomaasaMunu HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS U OOKOBas MOBEPXHOCTb,

oOpa3ytoias 1 0Ch, TUIOIIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yroline KOHNYECKOH MOBEPXHOCTH, OCh M BEpIITUHA
KOHWYeCKOoi moBepxHOCTH. KOHycC: ocHOBaHHWE W BeplIuHa, oOpasylomias U OCh,
Ionaab OOKOBOM M TIOTHOW TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: OOpasylolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBEPXHOCTH

Cdepa u map: neHTp, paauyc, JuamerTp, IIouaab NoBepxHocTu cepol. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA

okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAIllCHUs

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOIBHOTO Mapaiienenunena u cuenctsus u3 He€. OO0bEM UMIMHIpA,

koHyca. O0BEM mapa u rionaab chepsl




[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIGHHUS  MEXAY  IUIOLIASIMU

o1 MMOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO M TMEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYycCa
' (mapanenbHOE OCHOBAHUIO U IIPOXOSILIEE YEPE3 BEPILNHY ), CEUEHHUS 1Iapa
BekTop Ha miockocty W B IpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemienne 3amad, CBA3aHHBIX C
IIPUMEHEHHEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpsiMoyronbpHasi cucreMa KoopAMHAT B mpocTtpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreiimue 3amauu B KoOpJAuMHATax. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenmne YIJI0B MCXKAY MPAMBIMU W IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO'BCKTOpHLIfl MCTO/J IIPU pCIICHUU I'COMCTPHUUICCKUX 3a1av




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 001Iero
o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHHE (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU 3a1ad,
OLICHUBATh  JIOTMYECKYHK)  IIPAaBUJIBHOCTb  PACCYKICHUH;  YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, ITOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arnmapar JJIi1 ONKUCAHKS PEAIBbHBIX MPOLECCOB U ABJICHUM U IIPU PEILIECHUU
3aJa4, B TOM 4YHCIE€ M3 JAPYrUX Y4YEOHbIX MPEAMETOB; YyMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUAMU: HATypajJbHOE YUCIIO, LIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTeeM, KOPeHb HaTypalbHOH CTETIeHH, CTETICHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIO, pAIlMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBA  HATypalbHbIX,  ILIEJBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
of1ee KpaTHoOe, anropuT™ EBKinia mpu pemeHnn 3agad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUN M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-PAMOHATIBHBIX

BBIpa)KeHHﬁ; YMEHHUE OICPHUPOBATE MOHATHUAMU: IOCICAOBATCILHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OeCKOHEYHO yOBIBaOIIasi TreoMEeTpHYecKass TPOrpeccHsl; YMEHHE
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTH IOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucina, ¢opMa 3alKMCh  KOMIUIGKCHBIX 4Hcell  (reoMeTpuueckas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
MpUMEPhl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATUSIMU: MaTpulia 2xX2 u 3X3, omnpeneaureslb  MaTpHlbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHfI, HEpPaBCHCTB MW CHUCTEM; YMCHUC PCIIATb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCPABCHCTBA U CHCTCMBI C IIapaMETPOM; HPHUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI I PCHIICHUA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKIMHK, HauOoJbIlllee M HAaUMEHBIIIee 3HAYCHUs
GYHKIIUM Ha IPOMEXYTKE, HeTpepbIBHAs (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKUIMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKIMH, TE€OMETPUUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, IEpPBOOOpa3Hasi, ONpeAeNEHHBIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMNOTOTHI rpaduka (QyHKUIUH; yMEHHE
BBIUHCISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIMN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTeJIbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJIb30BaTh MPOU3BOAHYIO IS HUCCIENOBaHHUA (PYHKLUH,
HaXOJUTh HaWOOJbIINE M HAUMEHbIINE 3HA4YeHUs (QYHKLUUH; CTPOMUTH
rpaduKd MHOTOWICHOB C HCIOJH30BAaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COHHUAIIBHO-3KOHOMHUYCCKUX U




bu3MYECKUX 3a7a4ax; HaXOIUTh TUIOMIAIN U 00BEMBI (UTY C TIOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MIUS (QYHKIMHA, JUHEeHHas (yHKUus, KBaapaTHYHAs
byHKIMA, panuoHagbHas byHKIM, CTEIEHHas byHKIMA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMHM, TIOKa3aTedbHas | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TI'paUKH W3YyYCHHBIX (DYHKIMH, BBHINOIHATH NMpPEoOpa30BaHUS
rpaduKoB (YHKIUH, UCTIOIB30BaTh TPAPUKH IS U3yUEHUS TPOIIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKMU3HU; BBIPAXATh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKOMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 3aJ]1a4 C IMapaMeTpaMu; H300paxaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJla4i U3 00JIaCTH yIpPaBIEHUS JUUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
peaNbHbBIE CUTyallUH Ha SI3bIKE MAaTEMaTHUKH; COCTABIIATH BBIPAYKEHWS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl II0 YCJIOBHMIO 33J1ayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MTOJTyUYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHIMHU: CpETHEe apruPMeTHIecKoe, MeInaHa,
HauOosplllee M  HAWMEHbIIEe 3HAYEHHUs, pasMax, JUCIIEePCHs,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yYMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTaBICHHYIO B TalnMIax, Ha
nuarpaMmax, rpadukax, OTpa)xarIryro CBOMCTBA pealbHBIX MPOIECCOB H
SBJICHUI; TIPEICTABIIATh HH(POPMALIHUIO C TIOMOIIBIO TAaOJIHIl M AUArpam;
UCCIIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM 4YHCJIE C NPUMEHEHHEM
rpadu4ecKuXx METOJ0B U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIEOBaTh COBMECTHBIE HAONIOACHUS C TOMOINBIO JUarpamm

pacceuBaHus U JIMHEWHOU perpeccuu




YMeHue oInepupoBaTh IOHATUSMHU: CIy4YalHBIA OIBIT W CIy4YanHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMyJIbl CIIOKEHUSI M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJIHON
BEPOSATHOCTH, (popmyinry bepHyium, komOuHAaTOpHBIE (PaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
HNOHATUSIMM: CIy4yailHass BEJIWYMHA, pacIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHSs M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BENMYMHBI, (QYHKIHHA paclpelneieHuss W  IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEJIbHOIO W HOPMAJIBHOIO  PaCIpElEICHUT;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpelesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUM; YMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJIEHUS 3aKOHA OOJBIIMX YHMCEI B IPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO IepecTaHOBOK; OumHOM HbloToHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCYKACHUS JJIsl PELLEHUs 3a/1ay;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETIb U MHTEPIIPETUPOBATH NIOJIYYECHHBIN PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PaHHBIA YIoJl, TPEXTPAaHHBIM YIroJI, CKPEIIMBAIOLIUECS MPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAMKYJISIPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTOJI MEXIy HPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKAY
MIPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IPH
pelIeHnH 3ajad U3ydeHHble (DAKThl U TEOpeMbl INIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMH NPAKTUYCCKHUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHMK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
Ky0, mapajuienenumnesn, npuzMa, nupamuaa, Qurypa ¥ HOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Miomanas cepbl, IIomanb
MOBEPXHOCTU NHMpaMM[bl, NPU3MBI, KOHycCa, IMINHApa, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO Iapajuleenunea, nUpamMuzbl, I[PU3MBL, LWIAHIPA,




KOHYcCa, I1apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUSI KOHYCa U LWIMHIPA,
napajulefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IUIMHIPA, KOHYCa; yMEHHE CTPOHUTb CEUCHHE
MHOTOTpaHHHUKa, U300pakaTb MHOTOTPAHHUKH, (GUTYPHl U MOBEPXHOCTH
BpAIICHUSI, UX CEUCHHUSI, B TOM YUCJIE C TTIOMOIIBIO SJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyIIMPOBATh OMPECIICHUS U3Y4aeMbIX (DUTYp, BBIIBUTATH TUTIOTE3BI
O CBOMCTBaxX U MpPU3HAKAX N€OMETPUUECKUX (GUTryp, 00OCHOBBIBATH WM
OMpOBEpraTh HWX; YMEHHE MPOBOAMWTH KiacCHPUKAIUIO QUryp 1o
pa3IMYHBIM MPU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JTOTOJHUTEIbHBIC

MOCTPOCHUS

11

12

YMeHue omnepupoBaTh MOHATHUSMH: JIBKCHHE B IPOCTPAHCTBE,
napajuielIbHbI TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPUUYECKHE OTHOIICHHS
OpU pELIeHUWU 3a/la4; HaXOAWUTh TeOMEeTpUYECKHe BEJIMYMHBI (JJIUHA,
yroj, IJIomaab, O0BbEM) TpPHU peHIeHUuH 3a7ad U3 JPYTuX y4eOHBIX
NPEIMETOB U U3 pealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YTOJ, IJIOMAAb, O0BEM, IUIOMAIL MOBEPXHOCTH),
UCMONb3ys M3y4YeHHBbIe (DOPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb CHEPHI;
00bEM Ky0Oa, MPsMOYTOJIBHOTO MapajuleNieNuIes1a, MUpaMuibl, TPHU3MBI,
IUTMHIIPA, KOHYycCa, IIapa; YMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB

noJ00HBIX (uryp

YMenue ONCpUPOBATH NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMaAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpa IIO 633I/ICY,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BCKTOpHLIfI )51 KOOp,[[I/IHaTHHﬁ METOA
I peHICHUA TCOMCTPHUYCCKUX 3adad MW 3aaad JpyTrux yLIe6HBIX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSIIMA METOA JJIS PEIICHHs 3a/auu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TIPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATUKH B HCKYCCTBC, YMCHHUC IIPHUBOIUTDH




IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHUMCKOM M  MHPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JPpOOM, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
r Apudmerndeckuil KOpeHb HaTypajbHOH creneHu. [leificTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ 1iensIM nokaszateneM. CTeneHb ¢ paloHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETICHU
15 CuHyc, KOCMHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. [lecaTndynble U HaTypajibHbIE JOrapupMbl
JeiictBuTenpHble  uncia.  ApuMeTHYECKHEe OIepalud C  JIeHCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TPABUJIa OKPYTIICHUS, IPUKUIKA M OIICHKA
pe3yJbTaTa BEIYMCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [{enbie 1 1pOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS
2.5 Lenbie n 1poOGHO-palIOHANbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuyecKrue HEPaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTe b MaTPHUIIBI




QyHKIUHU U TpaduKu

OyHkws, crnocoObl 3amanus ¢GyHkiuu. ['paduk dysknuu. B3aumuo obOparHbie

3 bynkun. YétHeie u HeuéTHble pyHkimu. [lepuoanueckue GpyHkunn
Ob6nacte ompezeneHuss W MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hymu dyHkunum.
32 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (PyHKIUH.
' Makcumymbl 1 MUHUMYMbI (pyHkuuu. HauOomnbliee u HauMeHblIee 3HauYCHUE
(GYHKIHU Ha TPOMEKYTKE
23 Crenennass (yHKIMS C HaTypaJdbHbIM M IeNbIM Tokazatenem. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [Toxa3zatenpHas u norapudmudeckas QyHKIIH, UX CBOWCTBA U IpaduKu
" Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuueckas nmporpeccuu. opmyra cI0KHBIX TPOIEHTOB
4 Hauana maremMaTHueckoro aHajimsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokaeHne HanOosbIIero 1 HaMMEHbIEro 3HaYeHHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoO3k€ecTBO, onepaluu HaJl MHOKeCcTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®durypsl Ha MIIOCKOCTH
1.2 [IpsiMbIe ¥ TITOCKOCTH B MTPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIlEHUS




7.5

KoopaunaTs! 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

«I"'eometrpus: 10-11 kn. / JI. C. Aranacss, B. @. byry3os, C. b.

KanomuieB u ap. — M.: IIpocsemienue, 2023».

METOANYECKHUE MATEPHAJIBI JIUISA YUUTEJIA
Metoanueckue pekomenaanuu. 10-11 kmaccel (k yueOnuky Atanacss JI. C. u

ap.)
AO «M3parensctBO «IIpocBemenue», 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://school-collection.edu.ru
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