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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€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHS TeOMETPUH B HANpPABICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEAIbHOTO0 M HICATBHOr0, XapaKTepe OTPaKeHHS
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
ydaluxcsi, a TaKkKe KayeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

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

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
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS TPU 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
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHUE €ro COIUaIbHOrO OBbITHS, QopMa
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM W3 MPOPECCHOHATBHO BAXKHBIX KAadyecTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Llens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOr0 MPOI0JKEHNUsS 00pa30BaHMs
[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 oOuiero oopaszoBanus. Takum oOpa3zom, oOyuaroluecs 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
riyOOKO, €clii B JlajJbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BOoM ypoBHE B 10—11 kmaccax sBISIIOTCS:

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
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

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 (opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH 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 TECOMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJCIIH, TPUMEHATh OCBOCH HBII
FEOMETPUYECKUN amnmapaT Uil pelieHUs 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 TO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenure oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUSs, 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
CO37laHMEe  MPOCTPAHCTBEHHBIX 00pa3oB M  3a7a4y 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 coaepxkaTeNbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKATENIbHBbIM JIMHUSM, HO W IO TojJam
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMU U HABBIKAMH OCYIIECTBIISUIOCH TOCIJIEIOBATENIbHO 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 n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMmeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble M CKpelIMBaroluecss IpsMble. llapamienpbHOCTh NPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijieJbHbIC IIJIOCKOCTH; CBONCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSAMBIE MapaJuIeNIbHbIE W NEPHNEHIUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuibl. [IpaBunbHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nojeKa’ip U ukocasap. CeueHus: MpU3Mbl U TUPAMHUJIBIL.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TMOJHOM MOBEPXHOCTH MPSIMOM 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 mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas M OCh, IUIONIaJh OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHApPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJIFHOTO Tapajuienenurena u cieactBus u3 He€. OO0BEM HUIUHAPA,
koHyca. O0BEM mapa u miomaasb chepsl.

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

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyiebHOE OCHOBAHUIO W MPOXOASIIEe 4Yepe3 BEPIINHY), CEUEHUs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienrne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KOOpIMHAaTHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMKM 00YYaIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHUKOB U POCCUHCKON MaTeMaTUYECKOU IITKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHUS, DJTHYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBoro U 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

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

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTMYECKOW KYJIBTYpPbhI, IOHUMAaHUEM BIUSHHSI
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KArOIIeH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB W OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(]epbl 4YeIOBEYECKON JCATEIBHOCTH, JTAloOB €&
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpPUM  JJIS  BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT IPOTHMBHOI0), BHICTPAUBATh apryMEHTALIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI 110 pe3yibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBJIATH JeDUUUTH UHDOPMALUU, JAHHBIX, HEOOXOIMMBIX UIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopmMupoeaHHoCcms COYyUAIbHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATH MOJyUYEHHBIA PE3yJIbTAT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3zjiMyMe M CXOACTBO MO3UIIMIA; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KadeCTBO CBOETO BKJaJa B OOIIMHA TPOAYKT IO KPUTEPHUSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJISITH ILJIaH, aJITOPUTM pPElIeHUs 3a]1aui, BEIOUPATh CIIOCO0 PEIICHHS
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMAECHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

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

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOiIOKEHUE NPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHUKA, MPABUIHLHBI MHOTOT'DAaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukaruy  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPaHHUKH; IIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIUYHCICHUE PACCTOSIHUU MEXKIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MNPOTPAMMHBIE CPEICTBA U DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIYyYEHHBIE 3HAHWUS Ha MPAKTUKE: AHAIU3UPOBATH PEATbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, armapara aare0psbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepruyeckas moBEpXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

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

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIpHOE TMPOM3BEICHUE, pACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOH (hopme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEUIEHNUU CTAHAAPTHBIX MATEMATHUYECKUX 33/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
KW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh NOCTPOEHHBIE MOJEINA C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrtpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
FATEL MEACAY TIPAMBIMH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [IOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/n P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
T 22
©J1a Bpatleris https://m.edso0.ru/1c209e37
. bubnuorexa [JOK
1 1
OOBEmbI TeN 3 https://m.edso0.ru/1c209¢e37
BekTope! 1 KOOpAMHATEI B IIPOCTPAHCTBE 18 1 bubmorexa LOK
p pa pocTp https://m.edso0.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 15 1 bu6mmoreka [IOK
cUcTeMaTH3allus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0



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

KoanuecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 JAaMETP; TLUIOIIAb IIOBEPXHOCTHU 1 02.09 bubmorera [JOK
p; p ' https://m.edsoo.ru/0341bc2b
chepsl
Bsaumnoe pacnonoxenue chepsl u
bubmoreka [IOK
2 IUIOCKOCTH; KacaTeJibHas IJI0CKOCTh 1 04.09
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3.4 N3obpaxenue chepsl, mapa Ha 5 09.09- bubmuorexa [JOK
mwiockoct. CeueHus mapa 11.09 https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas HOBEPXHOCTb,

6 00pasyromue MUIHHIPUIECKOM 5 16.09- bubmuorexa [JOK
MOBEPXHOCTH, OCh [IUIUHIPUIECKON 18.09 https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
HunuHap: ocHOBaHMS M OOKOBas

. MMOBEPXHOCTh, 00pa3yromas 1 OCh; 5 23.09- bubnuorexa [JOK
IIoIaas OOKOBOM U ITOJIHOM 25.09 https://m.edsoo.ru/188f6216
MOBEPXHOCTH
N3obpaxenne muiInHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa. Eu6 10K

nOIMoTEKA

9-10 Ceuenns nuIuHapa (IIOCKOCTBIO, 2 30.09-2.10

H . 7pa ( https://m.edso0.ru/016e25eb
napajuieJIbHON Win
MEePIEeHIUKYISIPHON OCH IIINHAPA)
bu6mmoreka [JOK
11-12 KoHnueckas noBEpXHOCTSD, 2 7.10-9.10 i

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepvHa,

bubmmoreka [{OK

13-14 06pa3y}E)1uasl " ch; ioniaib 14.-16.10 https://m.edsoo.ru/897dd3b2
OOKOBOH | MOJHOH TIOBEPXHOCTH
VYceu€Hnsiil KOHYC: 00pa3 ue u

15-16 BBICOTA; OCHOB&IZI/I?[ u (IS)OKZI;;[I 21.-23.10 bubmorexa HOK

’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

17-18 Ceuenus koHyca (TUIOCKOCTHIO, 06.11- bubnuotexa [JOK
MapajuieJIbHON OCHOBAHMIO, U 11.11 https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIIHHY)

19-20 KomOunarmms Ten BpamieHus u 13.11- bubmuorexa [JOK
MHOTOTPAHHUKOB 18.11 https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, ONMUCAaHHBINA OKOJIO

2122 cdepsr; chepa, BucaHHas B 20.11- bubnuoreka [JOK
MHOT'OTPaHHUK WUJIU B TEJIO 25.11 https://m.eds00.ru/0b136158
BpallleHUS

5305 [Tonsarue 06 00bEMe. OCHOBHBIC 27.11- bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TEI 2.12-4.12 https://m.edso0.ru/26a03fb7

212 Bubnuorexa [IOK

26-28 OObeM wimkzpa, KoKy 11.12- https://m.edso0.ru/5513d87b
16.12
18.12-

29-31 O06BEM mapa u miaomaas chepbl 23..12- bubmorexa LIOK

25.12

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
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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

[TogoGHBIE TeNla B TPOCTPAHCTBE.

30.12-

37.34 CoOTHOIIICHUS] MEXKTY TLTOIAASIMHU 13.01 bubmmoreka [JOK
HOBEPXHOCTEH, 00bEMaMu 15'01 https://m.edso0.ru/810cfleb
MOJO0OHBIX TEJ .

35 KonTposnsHast paboTa mo Temam 20.01 bubnuorexa [JOK
"Tena Bpamenus" u "O0bembr Ten" ' https://m.edsoo.ru/4a33a8ab

36 BexTop Ha miockocTy U B 2201 bubnuorexa [JOK
HPOCTPAHCTBE ' https://m.edsoo.ru/5caefclb

37.38 CrosKeHIe AHHE BEKTODOB 27.01- bubnuorexa [JOK

- JI0KEHUE U BEIYUTAHHUE BEK
p 29.01 https://m.edso0.ru/23f4f089
bu6moreka [IOK

39-40 YMHOXKEHHE BEKTOpa Ha YUCIIO 3.02-5.02

P https://m.edsoo.ru/dee379eb
Pasznoxenne BexTopa 1o Tpém
41-42 HEKOMIUIaHAPHBIM BEKTOPaM 10.02- bubamorera LOK
P paM. 12.02 https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, cCBSI3aHHBIX C
43-44 I I/IMeHeHI/IeﬂM MpaBUJ AEUCTBUH C 17.02- bubamorera LOK
P P A 19.02 https://m.edsoo0.ru/5a827900
BEKTOPaMH
KoopauHaTHO-BEKTOPHBIA METO
45-46 3§ I/Ip CIICHUN FCOMG”]I;“) NYECKUX 24.02- bubmmorexa [JOK
PHP P 26.02 https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMoyronbpHas cucrtema
KOOpAMHAT B IPOCTPAHCTBE. bub K

47-48 PA pocCTp } 3.03-5.03 noamnoreka [{O
Koopnunatsel Bekropa. [Ipocreiiue https://m.edso0.ru/48db7058
3a/1a4u B KOOpAMHATaX

49.50 YTroa Mex 1y BEKTOpaMH. 10.03- bubnuoreka [IOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB 12.03 https://m.edsoo.ru/725effc4

51-52 Boluncnenue yriioB Mexuy 17.03- bubnuoreka [IOK



https://m.edsoo.ru/810cf1eb
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MPAMBIMU U TIOCKOCTSAMU 19.03 https://m.edsoo.ru/8efbe78e
KonTtposneHas paboTa o teme
53 "BeKTophl U KOOpAUHATHI B 24.03 brbmmorexa [OK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U

5456 cucteMaruzanus 3HaHui. OCHOBHbBIE 267.03- bubnuoreka [JOK
¢urypsl, GhakThl, TEOPEMBI Kypca 7.04-9.04 https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U 14.04.

57.59 cucrtemaTtusanus 3Hanuii. OCHOBHbIE 16:04- bubmuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca 2104 https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHuE, 0600IICHNE 1

60.62 cHUcTeMaTH3allys 3HaHWK. 3a1aun 23.04- bu6mmoreka [IOK
IJTAHUMETPUU U METOJIbI UX 28.04 https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHuEe, 0600IICHNE 1

6364 cUCTeMaTu3alus 3HaHui. 3agaun 30.04- bu6mmoreka [JOK
IJTAHUMETPUU U METOJIbI UX 05.05 https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

6566 cucrtemaTusanus 3Hanuii. OCHOBHbIE 07.05- bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca 12.05 https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bu6mmoreka [JOK

67 Htoroas koHTpoJbHasA paboTa 14.05 https://m.edsoo.ru/ec24dfc?

68 [ToBTOpEHue, 06001mEeHNE U 19.05, bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH 21.05 https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

11 KUIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomerpus
OmnepupoBaTh MOHATHAMHU: [AJIHHIPAYECKAS TIOBEPXHOCTH, 00pa3yromue
6.1 MWIAHAPUIECKON TTOBEPXHOCTH, IMJIUHAP, KOHHYECKAs IOBEPXHOCTD,
' oOpa3yloliyue KOHMYECKOH  MMOBEPXHOCTH, KOHYyC, cdepuueckas
MMOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYCHHUS TN BPALICHHSI
6.4 KnaccudummupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OmnepupoBaTh TOHSATHSAMH: IIAPOBOKW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CJIOS, IIAPOBOW CEKTOP
6.6 Bbraucnare 00bEMBI M IUIOMIATM TIOBEPXHOCTEH TEN BpalleHHUs,
' TEOMETPUIECKUX TEJI C PUMEHEHUEM (opMyI
OmnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIIMCaHHBIH B chepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpaIICHHS
6.8 BbIUMCIIATE  COOTHOLICHUS MEXAY IUIOIIAISIMA TIOBEPXHOCTEH H
. 00BEMaMHU ITOJOOHBIX TENT
6.9 N300pakate n3ydaembie QUTYPBI OT PYKH U C TIPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMoOnHATE (BBIHOCHBIE) IUIOCKME YEpPTEKHU U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUryp: BUA CBEpXY, COOKY, CHHU3Yy; CTPOUTb CEUYECHHUS Tell
BpALCHUS
611 W3BnekaTb, MHTEPIPETUPOBaTH U MpeoOpa3oBbIBaTH HHGOPMAIHIO O

OPpOCTPAaHCTBCHHBIX TCOMETPHUYCCKUX (I)I/Il" ypax, IMPCACTABJICHHYKO Ha




yepTrexax U pUucyHKax

6.12

[TpumensTh reomMeTprueckue (aKThl JUIS PEHICHUs CTEPEOMETPHUECKUX
3a/1a4, IPEANOJIAraloUX HECKOJIBKO IaroB PEUICHMs, €CIIA YCIOBHA

MpUMEHEHHUS 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe Z[GﬁCTBI/I?[ CJIOKCHHA BCKTOPOB, BLIUYUMTAHUSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha 4YHCIIO, 06T)$ICH$ITI>, KakMMH CBOMCTBAMU OHH

oOmazaroT

6.15

[IpumeHsaTh NpaBUIO Napajuieaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JEKapTOBbl KOOPJAMHATHl B IPOCTPAHCTBE,
BEKTOP, MOJYyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXKJIy BEKTOpPAaMM, CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITJIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpAa Ha YMCIO, YroJ
MEeXAYy BEKTOpaMHU, CKaJSIpHOE MPOU3BEACHUE, PaCcKiIalbIBaTh BEKTOP IO

JABYM HEKOJUIMHCAPHBIM BECKTOpaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocteiiive reoMeTpUyYecKME 3aJadyd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemate 3aJa4l Ha J0Ka3aTCJIbCTBO MAaTEMaTHUYCCKHUX OTHOIIICHUN H
HaXO0XIACHUC TCOMCTPUICCKHUX BCINYHH I10 06pa3uaM WK aJIrOpUuTMam,
IIPUMCEHAA HU3BCCTHBIC MCETO/bI IIpu PEUICHUA CTaHAAPTHBIX

MaTeMaTHYCCKHUX 3aaa4

6.21

[IpumensaTh mnpocrteiiliue MNporpaMMHBIE CPEICTBA U AJIEKTPOHHO-

KOMMYHUKaIITMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

6.22

HpI/IBOI[I/ITL INpUMEPbI MAaTCMATHUUYCCKUX 3aKOHOMepHOCTeI71 B IIpUpPOAC U

JKHU3HH, paCIIO3HABATDH IIPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh MOJydyeHHblE 3HAHMA HA TPAKTHKE: aHAJIU3UPOBATh
peajbHble CUTyallUd M NPUMEHATh W3ydEHHbIE IOHATHUS B IpoLecce
MOMCKAa pelIeHUs] MaTeMaTh4ecku cHOopMyIMpoBaHHON MpoOIEeMBI,
MOJIETIMPOBATh PEAJIbHBIE CUTYallMM Ha S3BIKE F€OMETPHUH, MCCIIEN0BATh
IIOCTPOECHHBIE MOJENIN C MCHOJIb30BAHUEM I€OMETPUYECKHUX MOHATHH U
TeopeM, armapara anreOpbl, perarb NpakKTUYECKHe 3a/1a4M, CBSI3aHHBIE C

HaXO0XKIACHUEM I'€COMCTPHUICCKUX BCIINYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoliue HUIUHAPUIECKON MOBEPXHOCTH, OCh
HWINHAPUYECKOH NOBEpXHOCTU. LIMmuHAp: OCHOBaHUS M OOKOBas MOBEPXHOCTb,

o0Opasytoias 1 0Ch, TIONIAAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konnueckast HoBepXHOCTh, 00pa3yromire KOHUYECKO MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW mMoBepxHOCTH. KOHyC: OCHOBaHHME W BeplluHA, 00pa3yromas ¥ OcCh,
IJI0MIa b OOKOBOW M TIOJIHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTa, OCHOBaAHHUA U OoxoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, 1uaMeTp, IUIOHIalb NOBEpXHOCTH cdeprl. B3anmuoe

pacnofio)keHue cepbl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomOunammu Ten BpalieHus W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN

oKoJio cepsl, chepa, BIUcaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPaLCHUS

6.6

[Tonsatue 06 oO6wvEMe. OcHOBHBIC CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuienienunena u ciaencteust w3 He€. OOBEM IMIMHIPA,

koHyca. O0béM mapa u ronaab chepsbl

6.7

HO,Z[O6HLI€ TCl1a B IMPOCTPAHCTBC. CooTHoOLICHUSA MCKIY IJiomaasiamMu

MMOBEPXHOCTEH, 00bEMaMH TOTI0OHBIX TEI

6.8

Ceuennsi nunuHApa (MapajyielbHO U TMEPIEeHIUKYISIPHO OCH), CEUeHUs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

BGKTOp Ha IINIOCKOCTH M B IIPOCTPAHCTBC. CnoxxeHre W BBIYMTAHUE BCKTOPOB.
YMHOXKEHHE BCKTOpPa Ha YHUCIIO. Paznoxenue BCEKTOpa I10 TpeM HCKOMIIJIAaHApHBIM
BCKTOpaM. HpaBI/IJ'IO napajjiejacnuiicaa. Pemienune 3aaaq, CBA3aHHBIX C

NPUMCHCHUEM IIpABUJI JENCTBHI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaH CUCTCMaAa KOOpAUWHAT B IPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCfII.HPIG 3alauu B KOOpJAWHaTax. Yron MCXKAY BCKTOpPaMH. CKaJ'I}IpHOC
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCKAY IMPAMBIMU U IJIOCKOCTSAMMU.

KOOp,I[PIHElTHO-BGKTOpHLIfI MCTOI ITPU PCIICHHUU I'COMCTPUICCKHUX 3alaYd




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero od1Iero
o0pa3zoBaHus

Bragenne meromamMu JOKa3aTeNbCTB, AITOPHUTMAMH PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATh TMOHATHSAMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIJCTBHUE, CBOMCTBO, NpPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIE (POPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIB30BATh MCTOM MaTeMaTHYeCKOU WHAYKIOHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PACCYXICHUA npu  pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIBbHOCTDH paCCY)I()IeHPII;'I; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalll Hal
MHO)KECTBAMH; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar Ui OTIMCAaHUs PEATbHBIX TPOIIECCOB U SBJICHUN W TIPU PEUICHUN
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMCHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl pa3IUYHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMMN: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panroHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHb C HeﬁCTBHTGHBHbIM
IIOKa3aTcCJlICM, norapn(bM qucJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0O MOAYIIIO, PAlUOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6H_II/II71 JACIHUTCIIb W HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3JInIYHbIMHU MO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATL NOHATHAMH: IMOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpHpPOBaTH MOHATUAMHU: KOMILIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMIUIEKCHBIE YHMCIIa, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMcM  KOMIUIGKCHBIX —4Hcesl  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anredpamyeckas); yMeTb  INPOHM3BOJIUTH
apupMeTHIecKre IEWCTBUS C KOMIUIEKCHBIMH YHWCIIaMH; IPHBOJHUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBATH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: palMOHAIbHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTEMEHHbIE, JIOTapuPMUUYECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHUS W HEPABEHCTBA, HMX CHUCTEMbl; yMEHHE OIepUPOBATH
MOHATHSMH: TOXIECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
YpaBHEHUHM, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTbh YPaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C IIApAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBbI JJIsl PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KHU3HU

YMenue omnepupoBaThb MNOHATHAMH: (DYyHKIUSA, YETHOCTh (PYHKIUU,
HEPUOJUYHOCTh (YHKIHUU, OTPAHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJiblliee ¥ HaMMEHbIllee 3HAYCHUS
(YHKIIMHM HA IPOMEXKYTKE, HeTpepbiBHAA (GYHKIUSI, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOAHAS (YHKIIMH, T€OMETPHUUECKUN U
(bu3nueckuil CMBICT TPOU3BOJIHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh ACUMNOTOTHI rpaduka (yHKIHH; YMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENEHUS, YAacCTHOTO U
KOMIO3UIMH (DYHKIIMI, HAXOJWUTh ypaBHEHHUE KacaTelbHON K rpaduxy
(GYHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIOIb30BaTh MPOU3BOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIINE 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHMEM arrmapaTa MaTeMaTH4eCKOTO
aHallM3a; TMPUMEHSATh TMPOU3BOAHYIO IS HAXOXKACHUS HAWITY4IIEro

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJIbLHO-3KOHOMUYCCKUX U




(bu3nuecKkrx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTETpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

MOMOIIbI0 TG dEepEeHIINATHHBIX YPABHCHHIA

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKUus, KOMHO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaIpaTHIHAS
¢byHKIMS, paroHaibHas GyHKLMS, CTETEHHAs byHKIWMS,
TpUTrOHOMETpHUYeckne (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHM, TOKa3aTenbHass | Jorapumuyeckas (yHKIUU; YMEHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKLIHH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (YHKIHHI, UCTIONIB30BaTh TpaUKU ISl U3YUYEHUs MPOLIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUH 33/a4 U3 JIPYrMX Y4eOHBbIX MPEIMETOB U
3a/1a4 U3 peasbHOM JKU3HU; BbIpaxaTh (POPMYIaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWHA YypPaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 33/J]a4dl Pa3HBIX TUIOB (B TOM 4HCIE Ha
MPOLIEHTHI, OJU U YacTH, Ha JIBIKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HaJIOTH, 33J]a4i U3 00JIaCTH yIpaBJICHUSI JIUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HX
CUCTEMBbI IO YCIIOBHUIO 33/1ayH, HCCIEAO0BaTh MOJYYECHHOE pEUICHHE U
OIICHUBATh MPaBJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
peayibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTAaBJISATh BbIPAKECHHUS,
ypaBHEHHUs, HEPAaBEHCTBA U HX CHUCTEMBl [0 YCIOBUIO 3aJayd,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHHWEM arapara

anreOpbl, HHTEPIPETUPOBATH TOTYUCHHBIN Pe3yIbTaT

YMeHue onepupoBaTh NMOHATUAMU: cpeliHee apudMeTHueckoe, MeuaHa,
HauOoJiplllee M  HAUMEHblIEe 3HAYeHUs, pa3Max, JUCIepCHs,
CTaHJJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJIEKaTh,
UHTEPNPETHPOBaTh HWH(POPMALMIO, TMPEICTABIEHHYI0 B TabiMuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIHIO C TIOMOIIBIO TAOIHUI U THarpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadU4ecKux  METOJOB U  AJIEKTPOHHBIX CPEACTB; I'padUuecKu

ucciacagoBartb COBMCCTHBIC Ha6J'IIOI[eHI/I}I C IOMOHIbKO JdUWarpaMm




paccenBaHys U JIMHEWHOU perpeccuun

YMeHue OonepupoBaTh IOHATHUSAMHU: CIy4JalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSITHOCTb C HCIOJb30BaHUEM TIpapUUECKUX METOJ0B; IPUMEHATH
(GopMyNBI CIIOKEHUS M YMHOXXEHHS BEPOSTHOCTEH, (HOpMYITy MOJTHOMN
BeposATHOCTH, (popmyny bepHymnmu, komOuHaTOpHBIE (PAKTHI U (HOPMYIIBI;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHE OIEpUPOBaTh
HNOHIATUSIMU:  CIydaiiHas BEJIMYMHA, pacCIpelelieHUe BEpOSITHOCTEM,
MaTeMaTH4eCKOe OKHUJaHWE, AUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
ClIydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YYEHHBIX paclpeaeiaeHuil amns
pelleHus 3a/1ady; 3HAKOMCTBO C MOHSTHUSIMM: 3aKOH OOJIBIIMX YHCET,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAaHHH, YHCIIO TIEPEeCTaHOBOK, OwmHOM HbloTOHA; yMeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS JUIsl pEILICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH peaIbHBIX COOBITHIA; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIIPETUPOBATh MOTYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUNA Yo,
NBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMPSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJ MEXAY MNPSAMONH U IUIOCKOCTHIO, YroJl MEXKIY
IUIOCKOCTSIMU, PACCTOSIHME OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHHE MEXKITY
IPSIMBIMHU, PACCTOSTHUE MEX]TY MIIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaT€MaTUYECKHE MOJIEIN C MOMOIIBID TEOMETPUYECKUX TMOHITHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATHUAMM: IJIOMIAAL (QUIYpbl, 00bEM (UTYPHI,
MHOTOT'pPaHHMK, MPABUJIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenures, Npu3Ma, NUpamuaa, (Gurypa M TMOBEPXHOCTb

BpallleHUs, [UIMHIpP, KOHYC, map, cdepa, miomanab cdepsl, IIOHalb




MOBEPXHOCTH MNHUPAMHJbI, NPU3MBI, KOHYCa, IIMHApA, 00BEM Kyoda,
IPSIMOYTOJIBHOTO NapajuleenuIesa, nupamMuasl, NPU3MblL, LWIMHIPA,
KOHYCa, 1l1apa, pa3BEPTKa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHIPA,
napajuielbHble OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, NUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (UTYPHI U TIOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE MPUMEHSTHh CBOMCTBA T€OMETPHUECKUX (UTYP, CAMOCTOSATEIHEHO
(dhopMynupoBaTh ONpPEENIECHNs U3ydaeMbIX (DUTYp, BBIIBUraTh TUIOTE3bI
O CBOICTBax M MpPHU3HAKAX F€OMETPUUYECKUX (PUryp, 0OOCHOBBIBATH WIIU
OmpoBepraTh HX; YMEHHE NPOBOAMUTH Kilaccupukauuio ¢uryp 1o
pa3IUYHBIM IPU3HAKaM, BBINOJHATE HEOOXOJIUMBIE JONOJHUTEIbHbIE

MTOCTPOCHUS
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YMeHme ONICpHUpOBaAThH IIOHATHUSIMMU. JABMXCHUEC B  IIPOCTPAHCTBE,
napajieIbHBIA TIEPEeHOC, CHMMETPHSI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHHe TMOA00US, MOJ0OHBIE QUIYpBl, YMEHHUE
pacrno3HaBaTh paBHbIE U MOA0OHBIE (UTYpPHI, B TOM 4YHCIE B IPUPOJIE,
HCKYCCTBE, apXWUTEKTYpE; HCIO0JIb30BaThb I'€OMETPUYECKHUE OTHOIICHHUS
MpU pelIeHUH 3aJayd; HAXOJUTh T€OMETPUYECKHE BENWYHHBI (IJIMHA,
yroj, IUIomaab, 00hEM) MpU pelmIeHWH 3ama4 W3 JIPYTuX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIATH T€OMETPUUYECKHE
BEJIMYMHBI (IJIMHA, YroJ, IUIOIIAAb, OO0BEM, IUIOIIA L MOBEPXHOCTH),
UCIOJIB3YSl M3YYEHHbIE (DOPMYNBI M METOJbl, B TOM 4YHCJE: IUIOIAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, MIMHAPA, TIOMWAab chepsl;
00bEM Ky0a, MPSAMOYTOJILHOTO Mapajulesenurieia, MUpaMuibl, MPU3MBI,
WIMHApA, KOHYycCa, IIapa; yMEHHE HaxOIUTh OTHOIIEHHE OO0BEMOB

1o I0OHBIX PuUryp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHE BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC IIPOU3BECACHUC, YI'OJI MCKIAY
BCKTOpPAaMH; YMCHUC HCIIOJIb30BATH BGKTOpHHﬁ 151 KOOp,Z[I/IHaTHHﬁ MCETO
ML pCHICHUSA TCeOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCETOB

13

YmMmenue BLI6I/IpaTB NOAXOOAIIMNA MeTod s peuicHudA 3aadu;




IIOHMMAaHHWE 3HAYMMOCTH MATEMaTUKUM B H3YYEHUU IPUPOAHBIX H
OOIIECTBEHHBIX  MPOIECCOB M  SIBJICHHH; YMEHHE pPAaCHO3HaBATh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHE IIPUBOJUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUHA POCCUHMCKOM W MHUPOBOHU

MaTE€MaTUYECKON HAyKH




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

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna u BEIYUCICHUS

1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

19 Pammonaneupie  uynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOW, TMPOIEHTHI,
' OECKOHEYHBIC MTEPHOIMICCKHUE TPOOH

13 Apudmernueckuil KOpeHb HaTypallbHOM cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH

14 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazarenaeM. CBoICTBa
' CTCTICHH

L5 CrHyC, KOCHHYC ¥ TaHTCHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaabHbIE JOrapudMbl

JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTNepald C  JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmxEHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpa3zoBanue BbIpaskeHUN

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JTOrapupMUIECKHe YpaBHEHUS

2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
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Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb

3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk Qynxiun. BzaumHO oOparHbIe
. ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue QyHKIIH
OOnacte ompeneneHuss W MHOXECTBO 3HaueHWid GQyHkumu. Hymm QyHKOuH.
3 [IpoMexxyTkH  3HAKOTIOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIHWH.
' Makcumymbl 1 MHHAMYMBI (GyHKOuu. Haumbousbiiee u HauMeHbIee 3HAYCHHE
(YHKIMM Ha IPOMEKYTKE
33 Crenennas (yHKIHMS C HaTypajdbHBIM M LETbIM ToKaszateneM. EE& cBolicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku pasppiBa. AcumnroTel rpadukoB ¢yHkumil. CBoiicTBa  (QYHKIHIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApubdmMernueckas ¥ TeOMeTpuUecKas nporpeccuu. @opmMyria CJI0KHBIX MPOIEHTOB
4 Hayana maTemaruueckoro aHainsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOJHOM K HCCIEIOBaHUI0 (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOoNbIIEro ¥ HauMEHbIIEro 3HaYeHUs (PyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena v MOBEPXHOCTH BpalCHUS

7.5

Koopaunats! 1 BEKTOpEI
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