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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HANPABICHUU JTHUYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIHHOT0, XapaKTepe OTPAKCHUS
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUyaluxcsi, a TaKKe KayeCTB MBIIUICHHS, HEOOXOIUMBIX JIA aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTHU, TaK U TYMAaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIbHOTO ObITHS, (opma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 MPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoOro kypca «l'eomerpus» Ha 0a3z3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOTI'0 MPOJI0JKEHNs 00pa3oBaHus
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zoMm, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyO0OKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJIUMOCTh B T'€OMETPUYECKHX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHS ONEPHPOBATH OCHOBHBIMU TOHSTHSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN ammapaT Il pelieHdus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TTO3HAHUS, U OMPEACIEHHBIM 00pa30M OpraHU30BaHHAs padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenure oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METONY OOy4eHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
co3JaHue  MPOCTPAHCTBEHHBIX 00pa3oB M  3ajay Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eometpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0ydeHUs Ha YPOBHE CpeITHEro o0IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha n3yuenune reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeomMeTpuu. Touka, mpsAmasg, IUIOCKOCTD,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIInecs,
[apajyleJbHble YW CKpeluBarolmuecs mnpsMmsele. llapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSAMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU  CTOPOHAaMH; YIoJl MEXAY NpsAMBIMU B IIPOCTPAHCTBE.
IlapamienbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiime mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[leprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTH: NEPIECHAUKYJIISIPHBIE NPSIMBIC B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK T[EPHEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, TeOpeMa O NpsMOu
NIEPIICHAUKYJISPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yroj MEXAY IPSMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroj, JIMHEHMHBIM YroJl  JBYI'PAaHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
I10cKkocTel. TeopeMa 0 TpEX MepIEeHAUKYIIApaAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIEC JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU M OCHOBAHMS HPU3MBI; NpsMas U HAKIOHHAsI IMPU3MbI; OOKOBas U
[IOJIHAs IIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS MOBEPXHOCTh MUPAMU/IBL; IPaBUIbHAS U
yCeu€HHasi MNHMpaMUJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHBIE
MHOTOIPaHHUKH: MOHATUE IPABWIBHOIO MHOIOTPAaHHUKA; IIpaBUIbHAS IIpU3Ma U
IIPaBUJIbBHAS NMPaMHUJa; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAHHHMKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust puU3Mbl U MUPAMHUIBI.

CumMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSIMOIA,
IUVIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B [HpaAMUJAX, HapajuIesICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON IPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KUIIACC

TeJia BpalueHus

Hunuaapudeckast MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OCh, IUIOMAAhs OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue u BbICOTa; OCHOBAHHS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH ChEpHI.
Bsaumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
10 b cepol.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanmm Tenm BpamieHHuss UM MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WM TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO Mapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
konyca. O0béM mapa u miomass chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiMHApa (HapaJyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuiebHOE OCHOBAHHUIO U MPOXOSIIEe 4Yepe3 BEPIIHMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpPaBUJI JCUCTBUA C BekTopamu. [IpsamoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B



KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienre yriioB Mexay NpsIMBIMU U IIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO/I IIPU PEIICHUH FT€OMETPUUYECKUX 3a/a4.

IIJTIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnanckoe BocMTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOIIErOoCs] KAaK aKTUBHOT'O
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICMICTBOBaTh C COLMAJIbHBIMM HWHCTUTYyTAMH B COOTBETCTBUU C HX
GYyHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON MaTEMAaTUYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIEeSITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUM;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3jWyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHMS TIPHUMEHSATH MAaTEMATHYCCKHE 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBO€ MHUTAHHE, COATAaHCUPOBAHHBIM PEXKUM 3aHITUU U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPYyZly, OCO3HAHUEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJI0rHYeCcKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBLHOM
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TTOCIIEJICTBUHN JUIsl OKPYKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH [JIsi PAa3BUTUSA I[MBWIM3AIMU; OBJIAJCHHEM SI3BIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHUS MPOrPaMMbl YU4eOHOTO IpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCaJIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelCcmBUsAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCEUSMU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecnevusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo0o8  NO3HAHUA — OKpyJcarouje2o  Mupda,  NpuMeHeHue  J102UHEeCKUXx,
uUcce008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBble Jornueckue aAeicTBU:

e BBIIBJISATH U XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKA MATEMaTHYCCKUX
OOBEKTOB, TOHSATUH, OTHOMICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;



BOCHPUHHMMATh, (POPMYIHpPOBaTh M  NPEeOOpPa3OBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABJIAITH ~ MAaT€MaTU4YeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npearaTb  KpUTEpUM Ul BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JeJ1aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHJYKTUBHBIX YMO3AKJIFOUCHUHN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOco0 pelieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUE AECTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE MPOTHBOpPEYHE, IMPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKXKE BBIJBHUTaTh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(hOpMYIHUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

chopMUpOBaAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTAX, JABATh MOSACHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0OsieMbl, periaeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pEelIEHNs; COMOCTABIATh CBOM CYXKIEHHMS C CYXICHUSAMHU JIPYyTHX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUSA,  TPOEKTa;  CaMOCTOSATENBbHO  BbIOMpAaTh  (opmat
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESATETHbHOCTH, IUIAHUPOBATh OPTraHHU3AIMI0 COBMECTHOU
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI H
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3aa4H, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4€TOM HUMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C yYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaK OCO3HaHHA
COBCpPIIACMBIX I[efICTBHﬁ N MBICIUTCIIBHBIX IIPOHECCOB, UX PC3YyJIbTATOB,



BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS mpolecca U
pe3yibpTaTa peueHrs MaTeEMaTUYECKON 3aa4u;

e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHUBAaTh COOTBETCTBHUE pE3yJibTaTa ILEIU U YCIOBUAM, OOBICHSITH
IPUYMHBl JTOCTMKEHUSI WIH HEIOCTHKEHHS DPE3YJIbTATOB JAEATEIBHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATUSMH: NTAPATIICITBHOCTD U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paClOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pebpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJ ABYTPAHHOTO yrja; rpaaycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNieuIe, Kyo0).

KiaccupunupoBaTth ~ MHOTOTpPaHHUKH, BEIOMpas OCHOBaHUSA  JJIs
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATUAMU: CEKYIIasl MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHHS CEUYCHUN, UCIIOIB3YS METOJT CIICIOB.

Ctpouth C€UE€HMSI MHOTOTPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEIICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKA [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TTPSIMBIMH.

Pemate 3a1aun Ha HAX0XKACHHUE TEOMETPHUUECKUX BEJIMYMH 1O 00pa3iiaM Wiu
aaropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTHYECKUE METOJbl MPH PElICHUH



CTaHJAPTHBIX MATEMAaTUYECKMX 3aJa4 HA  BBIYKWCICHHUE VYIJIIOB  MEXAY
CKPELIUBAOIIUMHUCSA TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsath 00bEMBI U TUJIOMIAM OBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHHuEM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
TJIOIIAISIMU TTIOBEPXHOCTEM, 00BEMaMU TTOTI00OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
POCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNaraloiMXx HECKOJIbKO 1IaroB PEIIEHHUs, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MNPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJNy4YEeHHBbIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh pPEaJbHbIC
CUTyallUM W IIPUMEHSATh HW3Y4YCHHBIE IMOHATHS B IPOLIECCE IIOUCKA pPELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE T'E€OMETPHUM, MCCIEA0BATh [IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7a4M, CBSI3aHHbBIC C HAXOXK/ICHUEM T€OMETPUYECKUX BEJIUYKH.

11 KJIACC
OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroIue
UWJIMHIPUYECKOW  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTH,

oOpa3yrolue KOHUIECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MHUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJIOW, OCHOBaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (hOPMYII.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAHHUK, BIIMCAHHBIH B chepy #
OMMCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpAIICHMSI.



BbluncnsaTh COOTHOIIEHUS MEXAY IIIOMIAJIMHU MOBEPXHOCTEW U 00bEMaMu
IMOTOOHBIX TE.

N3o0paxate u3ydaeMble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNpPETUPOBATH U NPeoOpa3oBBIBATH HWHMOPMALHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO MapajuiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKAJISPHOE TMPOMU3BEICHUE, pacKialblBaTb BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢akThl ISl PEIICHUs] CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOJIBKO IIaroB PEIICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemartes mpocreiire reoMeTpUYECKHE 3aJ1a4d HA MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amaum Ha J0OKA3aTEJILCTBO MATEMAaTHUECKUMX OTHOIICHUM U
HaxO0XXJICHUE TEOMETPUYCCKUX BEIHMYHH 10 00pasiaM Wi aJlfTOPUTMaM, IPUMEHSS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOINTE NpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOAEC H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIydCHHBIC 3HAHHUS Ha MPAKTHKE: AHAJIW3UPOBATH PEABHBIC
CATyallud W TPHUMEHSATh HW3YYEHHBIC ITOHATHUS B NPOLECCE IMOUCKA PEIICHUS
MaTreMaTH4eCKn CHOPMYIHPOBAHHOW TPOOJEMBI, MOJCIUPOBATh peaIbHbIC
CUTyallMM Ha A3bIKE TE€OMETPUM, HCCIEAO0BATh ITOCTPOCHHBIE MOJECIH C
HCTOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHU M TEOPEM, almnapara aareOpsl; peraTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIEC C HAXOXKJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmorexa LOK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 IUTOCKOCTH, IIEPECEKAIOIIIUECS IPSIMast 1 bubmmorexa [OK
- 1Tep p https://m.edsoo.ru/2d8a9c99
U IUIOCKOCTD
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIEPECEKAONINECS IPIMas 1 Eubmrorexa HOK
> TICP p https://m.edsoo.ru/db685e73
U IUIOCKOCTD
3HaAKOMCTBO C MHOTOTPaHHHKAMH,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmmorexa [IOK

P XD p ' https://m.edso0.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
bu6mmoreka [JOK
6 HauanpHbie cBeeHUs 0 KyOe U 1
a Y https://m.edsoo.ru/3d8ffd32



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

MIAPaMHU/JIE, UX Pa3BEPTKU U MOJIEIIN.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI bubnmorexa LHOK
) https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
ITousTHe 00 aKCHOMATHYECKOM
8 MOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI bubnmorexa LOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPUH U CIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubnmorexa LHOK
) https://m.edsoo.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [OK
P p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHHE IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJiyIeIbHbIEC U CKPEIIUBAIOIIECS https://m.edso0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIbHbIE IPSIMBIE B bubmnorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MIPSMBIX
[TapannensHOCTh IPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
bubnunoreka IIOK
14 VYTl ¢ COHaNpaBICHHBIMU i

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
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

CTOpPOHAMH

15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
MapaJyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CpoiicTBa napauieabHbIX MIIOCKOCTEN brbmmorexa [OK
P https://m.edso0.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE
19 (Gurypsl Ha TUIOCKOCTH: TETPad] bubamorera LOK
P - TETPadp, https://m.edsoo0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmuorexa [JOK
20 II
peTpoeHie ceneHi https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetiite ceuerit https://m.edsoo.ru/ec26fe5d
KonTtponsHas padoTa o tTeme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npocrtpanctse. [lapannenbHoOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
23 HH(I))CKO(:‘[;“I/I'}II'IG pneH UK JP;H HBIC Bu6mmorexa LIOK
- HCPHCIAMIIAP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanenbHbIe U bubnnoreka [JOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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IPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIspHOCTH bubmuorexa [IOK
PSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edso0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOSIHAE OT TOYKH JI0 IJIOCKOCTH, l:g?;;f;i?ﬁg 3c477d3
paccTOsIHAE OT MPSAMOU JI0 TUIOCKOCTH RS-, '
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

bub. OK

32 paccTosiHME OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;I;T:;(sigru I66fefadd
PacCTOSHHUE OT MPSAMOH [0 TIOCKOCTH T '
[leprienAnKyIsAp ¥ HAKIOHHBIE!

bub. OK

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, htI;Isz'I/P/I;T:cIiigru /a5h7b8e3
PAcCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienAuKysAp U HAKIOHHbIE!

34 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, Et??ﬁr%fciigﬁllzbee 22be
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH a— '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEHHBIN yromi bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN YroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYIAPHOCTD MJIOCKOCTEH: bubnuoreka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
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https://m.edsoo.ru/c7c777ed

MPU3HAK NEPHECHIUKYIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKYISIPHOCTD INIOCKOCTEN:

bub6mmoreka [{OK

39 HpHsHar HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX bubmorexa HOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepneHANKYIApax brbmmorexa [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubamorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepreHIUKYISIpax bubmorexa [OK
https://m.edso0.ru/9f246736
KonTtponbHas padoTa mo TeMam
m "TlepneHAUKYIIPHOCTD MPSAMBIX U bubnuoreka [IOK
mrockocter" u "YTrael Mexay https://m.edsoo0.ru/5b971ef3
MPSMBIMU U IJIOCKOCTAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOTpPaHHUKA,
45 BBIITYKJIbIC U HEBBITYKJIbIC bubmorexa HOK
. https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
46 OCHOBAHUS IPU3MBI; TIpsIMast 1 bubnuoreka [JOK
HaKJIOHHAas MPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
TMOJIHAS] TTIOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuoreka [IOK

napaJiieJICIrIiea U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
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48

[Mupamua: N-yrojipHas nupamMuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJHAsI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bub6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TPABHIILHOTO
MHOTOTpaHHUKA; MPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; PABUIIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBUWJIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaSJIp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPAMOM, TIIOCKOCTU. DJIEMEHTHI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue semMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YTJIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTU U
MOJIHOW MTOBEPXHOCTHU MPAMOM
MIPU3MBI, IJIOLIa/lb OCHOBAaHUH,
Teopema 0 OOKOBOM MOBEPXHOCTH
IPSAMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIBI, TEOPEMa O IJIOIIAIN
OOKOBOI IOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

T PAMHIBI
55 KoHnTpomnsHas pabora 1o Teme bubmmoreka [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Towsrne 00 00neme https://m.edso0.ru/7ad0020b
. bubnuorexa [JOK
> OOBEM nHpamup! https://m.edso00.ru/235171b3
N bubmuorexa [JOK
58 OObEM mupamu el https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OObEM mupamu el https://m.edso0.ru/79¢10312
N bu6mmoreka [IOK
60 OObEM mupamu el https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OObEm npH3MEI https://m.edso0.ru/79853608
N bu6mmoreka [IOK
62 06
DEM TIPH3ME! https://m.edso0.ru/1e053890
N bu6mmoreka [IOK
63 OObEM mpu3MEL https://m.edsoo0.ru/482d3f51
64 KonTtponbHas padoTa o tTeme bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CHUCTEeMaTH3alys 3HaHHM. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH J0 MPsMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPELIMBAOIIUMUCS MPSIMBIMH
bubmmoreka [{OK
67 Hrorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/b3146bc0
[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTU3alrs 3HaHH.
Beruncnenue yrioB: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
N https://m.eds00.ru/56765e8b
MEeXAY NPSIMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HOBEPXHOCTH 1 bubnmorexa LOK
P> P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
bubnunoreka [JOK
7 KoHnueckas noBEpXHOCTSD, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbamorexa LOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gOKZI:;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCaHHbIA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unmHApa, KoHycCa https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 O0bem wapa u owas cheps https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edso0.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHOIICHUS MEXTy IIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
bu6moreka [IOK
20 h%
MHOZCIHE BEKTOPH Ha HHCH0 https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa OK
P pamt https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MPUMEHEHHEM TPaBIII JeHCTBUIA ¢ Bubnmorexa [JOK
P P A https://m.edsoo0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmmorexa [TOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsmoyronpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnnoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edso0.ru/48db7058
3a/lauM B KOOPJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
cucremaTusaius 3Hanui. OCHOBHBIC bub6mmoreka [{OK
28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3alys 3HaHU. 3a1auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTusaums 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnuoreka [JOK
33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH H CICICTBHS W3 HHUX MPH PEIICHUH
' reOMETPUUYECKUX 33/1a4
-3 OmnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHINKYISPHOCTH
' MPSIMBIX U INTIOCKOCTEN
-4 Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U TJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHU JBYTPAHHOIO yIJa,
7.5 pedpo IBYIpaHHOTO yIiia, TMHEHHBIM YroJl IBYTPaHHOTO YIJia, TpaaycHas
Mepa IBYTpaHHOro yria
_ OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKIIbIH
' MHOTOTPaHHHK, 3JIEMEHTbl MHOTOTPaHHUKA, TPABIIbHBII MHOTOTPaHHUK
27 PacrioznaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (IUpaMuja, IpU3Ma,
' MPSIMOYTOJIBHBIN MapajuieenuIe;], Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
- KIaccu@ukanuy  (BBINYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TMPSIMbIE U  HAKIOHHBIE IPHU3MBL,
napasuieIeHIe bl )
- OmnepupoBaThb HNOHATHSAMMU: CeKyIas IJIOCKOCTB, CEUEHHUE
' MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
- 11 CtpouTh ce4YeHHsT MHOTOIPAaHHUKOB METOJOM CJIEJOB, BBIOJHATD

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC ICOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMaMm, IMNPpUMCHAA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peICHMU CTAaHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha  BbIYHUCICHUC
paCCTOﬂHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO HpHMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alTOpUTMaM, MPUMEHSISI W3BECTHBIC aHATUTHYECKHUE METOJbI TPHU
pelIeHNN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHMCICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nmupamua) ¢ IpuMeHeHHneM (POpPMyIl, BBIYUCIATH COOTHOIIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTE M HMHTEPIPETUPOBATH MHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, TpeACcTaBIECHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (GaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiiX HECKOJbKO IIAaroB pPEIIECHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 3a/IaHbl B SIBHOU (hopMme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL INPpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKU3HH, paCIIO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B NUCKYCCTBC

7.20

[IpuMeHATh MOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PealIbHbIC
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTUYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOCHHBIE MOJIENH C HMCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATHH U
TeopeM, arnrnapara ajare0psl, pelaTh MPakKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: [HJIHMHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3ylolyue KOHMYECKONW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPALICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbruncnare 0o0bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OmnepupoBaTh NOHATHSMM: MHOTOTPaHHMK, BIIMCaHHBIA B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, NpPEeACTaBICHHYIO Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3aa4, MpearnojaraloliiX HECKOJbKO IIaroB pPEHICHUs, €CIIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MOHATUSAMU: JEKApTOBbI KOOPJIMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEXAYy BEKTOPAaMH, CKaJISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4d Ha JA0Ka3aTCiIbCTBO MaAaTEMAaTHYCCKHX OTHOIIEHUHN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu pPEUICHUHN CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCIICHHUU CTCPCOMETPHUUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpPHUpOJIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
peayibHbIE CUTyallMd M TMPUMEHSATh W3YyYEHHBIC MOHITHS B IpOLECCce
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, armapara anreOpbl, pemars MPaKTHYeCKUe 3aa4i, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTHMYECKOM  IOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3auMHOEe  pacnosiokeHHe HpsIMBIX B IIPOCTPAHCTBE:  IEpPECEKaoLIuecs,
napajulefibHble M CKpeuiuBaroiiuecss mnpsamble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B  IPOCTPAHCTBE: MapajlielbHble MpsIMble B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSIMON M IUJIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMHU, YroJl MEXIy TMpsAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauleabHble MIIOCKOCTH, CBOWCTBA MapauleIbHbIX
miockocted. [Ipocreiimne mpocTpaHCTBEHHbIE (DUTYpBI HAa IUIOCKOCTH: TETpa’p,

KyO, mapaJijiesienumne, moCTpOeHne CeueHnn

7.3

[lepneHuKynApHOCTh NPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMbIE TapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYIISIPHOCTH MPAMON U TJIOCKOCTH, TEOpEMa O IPSMOM MEPIEHAUKYIISIPHOMN
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrojl MEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJI, JUHEWHBIA yroJ JaByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHbIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsIMOU J0
IJIOCKOCTH, MPOEKIUS (PUTYphl HA MIOCKOCTh. [lepneHauKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAUKYSIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepINCHAUKYJIApax

7.4

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTI'OI'paHHUKH, pa3BépTKa MHOTI'OI'paHHHUKA. HpmMa: N-yrojabHas
IIpu3Ma, I'paHd 1 OCHOBAHHUs IIPU3MBI, IIpAMAad MU HAKJIOHHAs IIPU3MBI, OoKkoBasg u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAHUC IMUPaAMUJIbI,
OOKOBas W IOJIHAS MOBCPXHOCTHL MUPAMUBI, IIPpAaBUJIbHAA U yCe‘-IéHHaH nupamMuia.
ONEeMEHTHI nNpu3Mbl W HOHAPaAMHIBI. HpaBI/IHLHLIC MHOT'OTPpAaHHUKH: IIOHATHUC
NpaBHJIIbHOTO MHOTOTI'paHHUKA, IpaBUJIbHAA TIpuU3Ma W IIPpaBUJIbHAA MHUpaMUla,

NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUJa U MPaBUIbHBIA TeTpasap, KyO. IlpeacraBienue




O IpaBWIbHBIX MHOTOTPaHHMKaX: OKTadJp, AoAeKa’ap M ukocadapyrue CedeHus
MIPU3MBI U TTHPAMH/IBI
CummeTrpusi B HOPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, IPSIMOH,
7.5 IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHPAMHJIAX, MapajliesenuIieax, IpaBuiIbHbIX
MHOTOTPaHHUKAX
Bbruncnenue 31eMEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomans
OOKOBOM IOBEPXHOCTH U TMOJHON MOBEPXHOCTU MPSAMOW MPHU3MBIL, IUIOIIAIb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomaas 60koBoM
MOBEPXHOCTU U TOBEPXHOCTH TMPABUIBLHON THPAMHIBI, TeOpeMa O IUIOIIaan
yceu€HHol nupamupl. [louarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI
e [Tomo6HnbIe Tena B mpoctpancTBe. COOTHOMICHUS MEXIY TIJIOMIAIIMUA IIOBEPXHOCTEH,
' 00bEMaMu OJIOOHBIX TET
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrolire HUINHAPHIECKONH MOBEPXHOCTH, OCh
6.1 IAJTHHIPUYECKOW moBepxXHOCTH. [lwmHIp: oCHOBaHHMS W OOKOBask MOBEPXHOCTH,
oOpa3yrolas 1 oCb, IJI0MIalb OOKOBOH U MOJTHON MOBEPXHOCTH
Konunueckast HoBepXHOCTh, 00pa3yromirie KOHMYECKON MOBEPXHOCTH, OCh U BEpLINHA
6.2 KOHUYecKoi moBepxHocTu. KoHyc: ocHOBaHME W BeplIMHa, oOpasyolas U OcCh,
' IJI0IIa b OOKOBOW W TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opa3yroliue u
BBICOTA, OCHOBAHUS 1 OOKOBAs IOBEPXHOCTh
Cdepa u map: uentp, paauyc, AMaMeTp, IO MOBEpPXHOCTU cdepbl. Banmuoe
6.3 pacnofioxkenue chepbl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMIIoaab
cdepbl
6.4 N3o00paxkenue Ten BpalieHUs Ha IIOCKOCTU. Pa3BépTka HUIMHIpPA U KOHYCa
6.5 KoMOuHnauu Ten BpaiieHuss ¥ MHOTOTPAHHUKOB. MHOTOIpaHHUK, OIMUCAHHBIN
. oxolo cdepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, UM TEJIO BPAIllCHHUS
[Tonsitne 060 o6béme. OcHOBHBIE cBOMcTBa 00BbEMOB Ten. Teopema 00 oOBEME
6.6 MPSMOYTOJIBHOTO TMapaijenenunena u ciueactBus u3 He€. OO0bEM nMIUHJpA,
koHyca. O0BEM 11apa u mIomaas chepol
6.7 [TogoGHple Tema B mpocTpaHcTBE. COOTHOIICHUS  MEKIY  IUIOMIAIIMU
. MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TN
6.8 Ceuennst nunuHApa (MapajjielbHO W TMEPHeHIUKYISIPHO OCH), CeUeHHUs KOHyca




(mapanienbHOE OCHOBAHUIO U IIPOXOJSIILEE YEPE3 BEPILNHY), CEUEHHUS LI1apa

Bexrop Ha miockocty U B mnpocrpaHcTBe. CIOXKEHHME U BBIYMTAHHUE BEKTOPOB.

YMHOX€EHHEe BEKTOpa Ha uucio. Pa3nokeHue BEeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

09 BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBSI3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BeKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe

IMPOU3BCIACHUC BCKTOPOB. Brrancaenue YIJI0B MCXKAY MPAMBIMHA W IJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBINA METOJI IIPH PEIIEHUH FEOMETPUYECKUX 3aad




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3zoBaHusi

Brnagenne meromamMu J0Ka3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpoBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIeJCTBHUE, CBOMCTBO, NpPHU3HAK, J0Ka3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (OPMYIUpOBaTh
o0paTHOE U TPOTHBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIb30BaTh MCTOL MaTeMaTHYeCKOU WHIAYKIWH,
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu  pCUICHUA 3aaad,
1 OLICHUBATh  JIOTUYECKYID  MPABUIBHOCTh  PACCYKICHUW;  yYMEHUE
OIICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOKCCTBO, OICpAllMU HAI
MHO>XXECTBaAMHU, YMCHHC HUCITIOJIB30BATh TeOpeTHKO-MHO)KeCTBeHHLIfI
arrmapar i1 OIMcaHus pC€aJIbHBIX IMPOLECCOB U SIBIICHUH U IIpH pCIICHUU
3aja4, B TOM 4YHCI€ U3 JPYrux Y4eOHbIX MpEIMETOB; YyMEHHE
OTIEPUPOBATH MOHATUSIMU: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OINUCHIBaTh Tpadbl Pa3IMIHBIMH
crioco0aMu; UCTIOIB30BaTh rpadbl IPU PEIICHUH 33134

YMeHue onepupoBaTh MOHATUAMU: HATypaJbHOE YUCIIO, LEJIO€ YHUCIIO,
CTEIEHb C IIeJIbIM II0Ka3aTeNleM, KOPEeHb HaTypallbHOM CTENEHH, CTENEHb
C  pAalMOHAJIBHBIM  IIOKa3aTeleM, CTeNeHb ¢  JIeHCTBUTENIBHBIM
nokaszarenaeM, Jiorapupm 4UMcIa, CHUHYC, KOCHMHYC M  TaHI€HC
IPOM3BOJIBHOIO YHCJA, OCTaTOK [0 MOJYJNI0, palMOHAIBHOE 4YHCJIO,
UppallMOHAIBHOE  YUCJIO,  MHOXKECTBA  HATYpalbHBIX,  LENBIX,
pallMOHANBHBIX, JICMCTBUTENBHBIX YHCEN; YMEHUE HCIOJIb30BaTh
IPU3HAKU JIEIMMOCTH, HAaUMEHBIIMHA OOLIMI AenuTenbh M HauMEHbIee
oOmiee kpaTHoe, adroput™ EBKiIMaa mpu pelieHny 3a1ad; 3HaKOMCTBO €
pa3MYHBIMU  TO3MLMOHHBIMH  CHUCTEMaMHU  CUUCIICHUS;  yMEHHE
BBINOJIHATh BBIUMCIICHHE 3HAUYE€HUH U npeoOpa3oBaHUs BBIPAKEHUI CO
5 CTENEHAMHA 1 norapupmamu, npeoOpa3oBaHusl IPOOHO-PALUOHATBHBIX
BBIPQ)KEHUI; yMEHHE OIEepUpOBATh IMOHATUSAMHU: MOCIEIOBATEIbHOCTD,
apupmeTnyeckast nporpeccus, reomMeTpuyecKast nporpeccus,
O0eCKOHEUHO YyObIBaloOIlas TeOMETpUYecKass Mporpeccus; yMeEHue
3aJaBaTh MOCJIEA0BATENLHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
¢dbopMyn1; yMEHHE OINEpUpOBaTh MOHATHSIMU: KOMILJIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
yucnaa, GopmMa 3amMcH  KOMIUIEKCHBIX 4ucesl  (TeoMeTpuyeckas,
TPUTOHOMETpUYECKass M  anreOpavyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHUecKre IEWCTBUS C KOMIUIEKCHBIMH 4YHCIaMH; HPUBOAUTH
IPUMEpPBl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCEI;  OINEPUPOBATh
HNOHATHAMM: MaTtpuma 2x2 u  3X3, omnpenenurenb MaTpULBL,
T€OMETPUYECKUN CMBICIT ONPEAEITUTEIS

3 YMmenue ONICPpUPOBATL TIOHATUAMMU: PALUOHAJIBHBIC, HPpPAIHUOHAJILHEIC,




MoKa3aTeNbHbIe, CTENEHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPHUYECKHE
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHHUC OIICPpHUPOBATH
MOHATUAMM: TOKJECTBO, TOKIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHUE,
HCpPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ N HCPABCHCTB, PAaBHOCUJIIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTb YPAaBHEHUS,
HEPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA MW CHUCTCMbI C IIapaMCTPOM; IIPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATCMATHYCCKHUX
3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTell HAyKU U pealbHON KU3HU

YMeHue onepupoBaTh NOHATHAMH: (QYHKIUS, YETHOCTH (YHKIIHH,
MEePUOJUYHOCTh (DYHKIIMH, OTPaHMUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
(GyHKIMM, SKCTpeMyM (YHKIMM, HauOoJblllee U HauMEHbIlIee 3HAYCHUS
(YHKIIMM Ha IPOMEXKYTKE, HEpepbIBHAsA (QYHKLMSI, aCUMITOTHI Ipadurka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PYHKIUU, TEOMETPUUYECKUN U
¢u3znueckuil CMbICT TPOU3BOJHON, TEpBOOOpa3Hasi, OINpeneIEHHbIN
UHTErpai; yMEHHE HaXOJUThb aCUMOTOTHI rpapuka (yHKIUH; yYMEHHUE
BBIYHCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOIO U
KOMIIO3ULIMU (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHON K rpaduky
(GYHKIMYM; YMEHHE HaxOOUTh MPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIIHIA;
YMEHHME HCMOJb30BaTh MPOU3BOJHYIO JJSI HCCIEA0BAHUA (QYHKIUH,
HaxXoJUTh HAWOOJbIIME W HAaWMEHbIIME 3HAuYeHUs (DPYHKUIUN; CTPOUTH
rpauky MHOTOWJIEHOB C HCIIOJb30BAaHHEM ammapaTa MaTeMaTUu4ecKoro
aHaJIM3a; TMPUMEHATh MPOU3BOJHYIO IS HAXOXKJIECHUS HaWIydlIero
pelIeHus] B NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMHUYECKUX U
(bu3uYecKuX 3aavax; HAXOAUTh TUIOMAIN U 00BEMBI QUTY C TTOMOIIIBIO
UHTErpaja; MPUBOAUTH IMPUMEpPbl MaTeMaTHUECKOTO MOJEITUPOBAHMS C
moMo1IbIo quddepeHInaaTbHbIX YPaBHECHUH

YMeHne omnepupoBaTh MOHATHUAMU: Tpapuk GyHKIUH, oOpaTHas
GyHKIUs, KOMIO3UIUST (YHKIWH, JIMHEHHas (yHKIMS, KBaapaTHYHAsS
byHKIHS, panoHanbHas byHKIHA, CTeTICHHAs byHKIHA,
TPUTOHOMETPHYECKHE  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMHU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTPOUTH TpPapUKH H3YYCHHBIX (YHKIUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpa¢ukoB (HYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3YUSHHS TIPOIIECCOB U
3aBHCUMOCTEH, NIPU PEIICHUH 33aad U3 JAPYruX Y4eOHBIX MPEIMETOB U
3aJa4 M3 pealibHOW JKU3HU; BBIpOXKaTh (POPMYIaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA W rpaduku GyHKOMNA s
pelleHHs ypaBHEHHI, HEPABEHCTB U 3aJlad C MapaMeTpaMu; U300pakaTh
Ha KOOPJIMHATHOW IUIOCKOCTM MHOXECTBA PCIICHUH YpaBHEHHIA,
HEPABEHCTB M UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaydl pa3HbIX TUMIOB (B TOM YHUCIE Ha
HPOILIEHTHI, JOJIM U YacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIyT, HaJIOTH, 3a7a4l U3 00JacTy yIpaBlIeHUs TUYHBIMU U CEMEMHBIMU
(uHaHCAMM); COCTaBIATh BBIPAXKECHUS, YPaBHEHMsI, HEPAaBEHCTBA M HX
CHUCTEMBI II0 YCIIOBHIO 3a/ayM, MCCIEAOBATh IOJYYEHHOE PEIICHHE U
OILICHUBAaTh MPaBAONOJA00HOCTh pE3yIbTaTOB; YMEHHE MOJAEIMPOBAThH
peasbHbIE CUTYallMd Ha s3bIKE MATEMAaTHUKH; COCTABIISATH BBIPaKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMBl 10 YCIOBUIO 33JayH,
HCCIIEI0BaTh IIOCTPOECHHBIE MOJENHM C HCIIOJIb30BAHMEM ammapara
ayireOpbl, MHTEPIPETUPOBATH MOJYYSHHBIH pe3ynbTaT




YMeHue onepupoBath MOHATUAMU: cpeHee apudmMeTnieckoe, MeIuana,
HauOoJbIllee W  HaWMEHBIEE 3HAYCHHS, pa3Max, JUCHEPCHUs,
CTaHJAPTHOE OTKJIOHCHHE YHUCIOBOrO HabOpa; YMEHHME W3BIEKaTh,
WHTEPIPETUPOBaTh HMH(OPMAIMIO, TPEACTABICHHYI0 B Tabnuuax, Ha
IrarpaMmmax, rpaukax, OTpaXKaromlyro CBOHCTBA pealbHBIX IPOIECCOB
SIBJICHUH; TPEJCTABIATH HHPOPMAIIMIO C TTIOMOIIBIO TAaOIUIl M JUATPaMM;
HCCICA0BATh CTATUCTHYCCKHUEC OAHHBIC, B TOM YHCJIC C IMPHUMCHCHUCM
rpadUYecKuX METOJOB W  JJEKTPOHHBIX  CPEICTB; TIpadHuecKu
UCCIIEJIOBaTh COBMECTHblE HAOJIOAECHHS C IOMOINBIO JHMarpaMm
paccenBaHys U JIMHEWHON perpeccun

YMeHne onepupoBaTh IOHATUSMH: CIydalHBIA ONBIT WM CIIy4alHOE
cOObITHE, BEPOSTHOCTb CIIy4alHOTO COOBITUS; YMEHHE BBIYUCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpaUyecKux METOJ0B; IPHUMEHATH
(opMyIbl CIIOXKEHHMSI M YMHOXKEHUS BEpOSITHOCTEH, (OpMyily MOJHON
BEPOSITHOCTH, popMyiny bepHynnu, koMOuHaTopHbIE (DaKThl U POPMYIIBI;
OIICHMBAaTh BEPOSITHOCTU pEalIbHBIX COOBITUI; YMEHHE OINEepUpOBaTh
MOHATHSAMM: CIlydaiiHas BEJIWYMHA, paCIpEAesIEHHEe BEpPOSTHOCTEM,
MaT€MaTH4eCKOE OYKHUJAHWE, TUCIEPCUS W CTAHJAPTHOE OTKJIOHEHHE
ClIydailHOM BeNWYMHBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKAa3aTEIbHOTO W HOPMAJIBHOTO PACIPEIEIICHMI;
YMEHUE HCIOJb30BaTh CBOMCTBA W3YYEHHBIX pACIPENCIICHUN Ui
pelleHus 3a/1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPHUMEPHI
MPOSBICHUS 3aKOHAa OOJIBIIMX YHMCEI B HPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONIEPUPOBATH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHHMH, YHCIIO TIEPECTaHOBOK; OmHOM HbIOTOHA; yMeHme
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS JUIsl peILICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH peaIbHBIX COOBITHIA; COCTaBIIATh
BEPOSITHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOJYYCHHBIN PE3yIbTAT

YMeHue onepupoBaThb NOHATUSMU: TOYKa, MpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUNA  Yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXAY MNPSAMONH U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEX1Y TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, pelIaTh CBsI3aHHbIC C HUMH MTPAKTHYECKHUE 3a/1a4H

10

YMeHue onepupoBaTh MOHATHUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumesn, Npu3Ma, OUpamMuaa, (Gurypa M MOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
NOBEPXHOCTU NHPaMM[Ibl, NMPU3MBI, KOHYyca, IWIUHApa, 00BEM KyoOa,
HOpSMOYTOJIBHOTO TapajjieNienunesa, MUPaMuabl, NPU3MBbL, IWIMHIPA,
KOHYcCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUYECHUs KOHyca U IWIMHIPA,
NapajuleJIbHbIE OCH  WJIM OCHOBAHHUIO, CEYEHHME I1apa, IUIOCKOCTD,
Kacatomasicsi ceppl, IUIUHIPA, KOHYCa; yMEHHUE CTPOHUTH CeueHHe
MHOTOI'paHHHUKA, M300pa)kaTh MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTH




BpAILEHUs, UX CEYECHM], B TOM YHCJIE C IOMOIIBIO MICKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHSTh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIHHO
(hopMyTHpOBaTh OTNpeNeICHUs] U3y9aeMbIX (PUTYp, BBIABUIATh THIIOTE3bI
O CBOWCTBax M MPHU3HAKaX IeOMETPUUECKUX (GHUTyp, 0OOCHOBBIBATH WU
OTpOBEpraTh MX; YMEHHE MPOBOAWUTH Kiaccupukanuio ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIC
IIOCTPOECHUS
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YMeHue omepupoBaTh TMOHSATHSAMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH W B NPOCTPAHCTBE,
HOBOPOT, mpeoOpa3oBaHue mono0us, Moj00HBIE (UTYpPBI, YyMEHHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
WCKYCCTBE, apXUTEKTYpE; HCIIOIH30BATh TEOMETPUYECKHE OTHOIICHHS
MpH pElmIeHWH 337ad; HAXOJWUTh TEOMETPUUYECKHE BEIWYMHBI (JIHHA,
yroj, IUiomaas, o0bEM) MpU pelIeHUH 3a7ad W3 JIPYTHX yueOHBIX
MPEIMETOB U U3 peabHON JKW3HU; YMEHHE BBIYMCIISITH T€OMETPUYECKHE
BEJIMYUHBI (JUTMHA, YTOJ, IUIONIaJb, OOBEM, TUIONIA[h TOBEPXHOCTH),
WCTIONB3Yysl M3y4YeHHBIE (POPMYITBI M METOIBI, B TOM YHCIE: TUIONIA]h
MOBEPXHOCTH MUPAMHUJIBI, IPU3MBI, KOHYCA, IMIMHAPA, IIOMaab chepsr;
00bEM Ky0a, NPSAMOYTOJIBHOTO Mapajulesenumnesa, MUpaMHuibl, MPU3MBL,
OWIMHAPA, KOHYCa, Iapa; YMEHHWE HaxOJUTh OTHOIICHHE OOBEMOB
10I00HBIX (UTYD
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YMeHue oneprupoBaTh MOHATHAMU: MPSAMOYTOJIbHAsT CHCTEMa KOOPWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTODOB,
MPOU3BEACHUE BEKTOpa HAa YHUCIO, pasjoKEeHHEe BeKTopa Mo 0Oasucy,
CKaJs[pHOE MPOU3BE/ICHUE, BEKTOPHOE TMPOU3BEACHUE, YroJl MEXKIY
BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOA
JUIS  peuIeHUs] TeOMEeTpPUYeCKUX 3ajad M 3a7ad JApYyrux y4eOHbIX
MIpeIMETOB
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YMmenue BbIOMpaTh MOAXOMANIMI METOJN JUId peUIeHHs 3aJayu;
NOHMMAaHHWE 3HAYMMOCTH MAaTEeMaTHKd B U3YYEHUU TMPUPOIAHBIX U
OOILIECTBEHHBIX MPOIECCOB U  SIBICHUN; YyMEHHE paclo3HaBaTh
IPOSBIICHUE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, yMEHHE MPHUBOJIUTH
MpUMEpPbl MAaTEMaTUYECKUX OTKPBITUH POCCHUHUCKOM HW  MHUPOBOU
MaTeMaTHYeCKON HayKu




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BEIYUCICHUS
1.1 HarypanbsHble u nensie uyncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE
19 Pannonanpupie uyncna. OOBIKHOBEHHBIE U JIECSITUYHBIE JApOOM, IPOLEHTHI,
OECKOHEUYHBIC MTEPHOIMICCKHUE POOH
13 Apudmernueckuit KOpEHE HaTypaJlbHOM cTerneHu. JleficTBus ¢ apupMeTH4eCKUMHU
KOPHSIMHU HATYPATbHOU CTETICHH
14 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ palluoHalbHBIM MokazarenaeMm. CBoiicTBa
CTCTICHH
15 CuHyC, KOCHHYC W TaHI'€HC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTAHTEeHC YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaIbHBIC JOTapr (MBI
JlelictButenbHple  4yuciaa. ApudMeTHYECKHE OTmepalud C JeHCTBUTEILHBIMU
1.7 gucinamMu. [IpuOimkéHHbIe BEIYUCIICHUS, PAaBUIa OKPYIJICHUS, IPUKHJIKA M OI[CHKA
pe3yJbTaTa BBIYUCICHUAN
1.8 [TpeoOpa3oBanHue BEIpOKEHUH
1.9 KommnekcHsie yncna
2 YpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
2.4 [Toka3zarenbHbIC U JJOTapU(DMHUICCKUE YPABHEHUS
2.5 Lenbie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPABEHCTBA
2.7 [Toka3zarenbHbIC U JIOTapu(DMHUUIECKHIE HEPABEHCTBRA
2.8 TpuronomeTpuuecKkre HEPaBEeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB
2.10 YpaBHeHHsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cuCTeMbl JTMHEUHBIX ypaBHEHHH. OnpeaenuTens MaTPHUIlb
3 OyHKIMH U TpaduKH
31 Oynkuus, crnocodbl 3amanus ¢yHkuuu. ['paduk dyHkuun. B3aumao oOparHbie
¢byukiun. Yetaple 1 HeuéTHbIe GhyHkuuu. [lepuonudeckue QyHKIuu
OO6nacTe ompeneneHuss M MHOXKECTBO 3HaueHWi GyHkuuu. Hymu dyHkmum.
39 [IpoMexyTki  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcuMymbl ¥ MUHUMYMBI (QyHKIMW. HauOoinblliee W HauMeHbllee 3HAYCHHE
(YHKIIMH HAa IPOMEXKYTKE
33 CrenenHas (yHKIMS C HaATypaldbHBIM M IIeNbIM Moka3zateneMm. EE& cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduku
3.5 ITokaszarenpHas u norapudmuueckas QyHKIINH, KX CBOMCTBA U TpadUKU




Touku paspeiBa. AcumnTotsl rpaduxoB  ¢yHkiuii. CoiicTBa  (QyHKIHH,

3.6 HEIIPEPBIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMeTpudeckas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havana maTemaTn4eckoro aHanusa
4.1 [IpousBoanas ¢yHkwu. [Ipon3BoaHbIe HIeMEHTAPHBIX HYHKIUH
[IpumeHeHne NPOU3BOAHON K HCCICIOBAaHUI0 (YHKIUMH HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. HaxoxjaeHne HaumOOoNbIIero M HaWMEHBIIETO 3HAYCHUs (YHKIUHA Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHOXecTBa 1 JIOTHKA
5.1 MHo0xecTBO, orepanuu HajJ MHOKecTBamMu. J{luarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombOunaTopuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKA
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Matemaruka: anreOpa 1 Hayajla MaTeMaTHIECKOTO aHaIN3a, TEOMETPHSI.
I'eomeTpus. 10-11 knaccel: yuel. 1ist o01ieodpa3oBaT. opraHu3aiuii: 6a30BbIii

u yriy6. ypoau/ JI.C.Aranacsu u ap. -8-e uza.- M.: [Ipocsemienue, 2020.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

N3zyuenne reometpun B 10—11 knaccax. Kaura mmnst yaurensi/ ABTOpHI:

Caaxsan C. M., byty3o0B B. ®.
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