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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
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
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 WACAIBHOIO, XapaKTepe OTPaKCHHUs
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
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

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

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA 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 — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO 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 ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[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 oOpa3zom, 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
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
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 TEOMETPUM KaK YacTH MHUPOBOU

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 MHOTOTPAHHUKH U TeJla BPaIlCHUS;

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

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHWEC QITOPUTMAMH  PEIICHHWs  OCHOBHBIX  THIIOB  3aj]1ad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIIPHOW  aKTUBHOCTH, HCCIEIOBATEIBCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENTFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJIAIHOCTh, @ OIepupoBaHHe oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAUHATHI B MPOCTPaHCTBEY. DOpMUPOBAHHUE JTOTUYECKUX YMEHUMN
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpenenéHHbIM [0 TrojaM OOydeHws,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyYaIONUXCs, PACIIUpPSIST |
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henemto B 11 kimacce, Bcero 3a jaBa rojga oOydeHusi - 102 yueOHbIX wyaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX IPSAMBIX; NAPaUIEIBHOCTh NPSAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, mapauienenunes]; IOCTPOCHUE CEUEHUH.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIbI B IIPOCTPAHCTBE: YIOJl MEXAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IIPU3HAK  IEPIEHIUKYJSIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIPpU3Ma; TPAaHU U OCHOBAHUS INPU3MBI; NIpsMas W HAKJIOHHAS NPU3MBbI; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJIEMEHThl MNpuU3Mbl M nupaMuibl. [IpaBunbHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojieKka’ip U ukocasap. CeueHuss npu3Mbl U IUPAMUIBI.

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



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
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
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIAJb OOKOBOW W TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

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

N3006paskeHne Ten BpalleHus Ha MIOCKOCTH. Pa3BépTka NUIUHIpA 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
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBus u3 He€. OO0bEM IMIMHIpA,
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 (mapajuielbHOE€ OCHOBAHUIO U TPOXOSIIEe 4Yepe3 BEPIIMHY), CECUEHUs
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 mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MIPUMEHECHUEM TMpaBWi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO]1 npu peLIeHUH reOMETPUUECKUX 3azay.



IIJTAHUPYEMBIE PE3YJIBTATHBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HA POCCHUICKOr0 OOIINecTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrdX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JEATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMaTHYECKUM acCIeKTaM pa3IMuHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHUE, COAJTaHCHUPOBAHHBIN PEXKUM 3aHSATHH U

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

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NPOoPEeCCHOHANBHOW  NESTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTHKCHUM BCEH JKU3HHU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpembl, OCO3HAaHWEM TJIOOAJBLHOTO XapakTepa OSKOJOTHUYECKHX TpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
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.

METAIPEJMETHBIE PE3YJIBTATbBI

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

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposarnue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIY MOHATUAMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJIUTEIbHBIE W OTPUIATEIbHBIC, CAMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

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



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JleNaTh BBIBOJBI C HUCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKII€HUS U BBIBOJIbI;

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

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIENOBATEIbCKUI MHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLEHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

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

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHUS 3aa4H;

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

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKU;

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

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh M (OpPMYyIUpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0JieMbl, perraeMoi 3aa4un, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHBIE HA TOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3YyNbTaThl  pEIIEHHs  3aJayd,  OKCIEPUMEHTa,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVNBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CyKaeHus,, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvie  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
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 AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCJIOBHSIM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIA YTrOJI, TpaHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOIPAaHHUKOB (MMUpaMuia; TMpHU3MA,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnieprpoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, 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
CBEpXYy, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TMPpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKpPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TPIMOM M  IIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



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

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

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

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

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

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

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7a4H, CBSI3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUYECKUX BEJIUYHH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacnio3naBath Tena Bpamenus (IWIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE IIAPOBOrO CJOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

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

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

BbluncnsaTh COOTHOLIGHUSI MEXAY IUIOMIAJIIMU MOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEJl.



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

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buja cBepXy, COOKy, CHU3Y; CTPOUTh CEUCHUS TEJ BpaIllCHUSI.

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

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JE€UCTBUSL CHOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOPAUHAT.

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

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 PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

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

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS HAa MPAKTHUKE: aHAJU3UPOBATH PEaJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHUEM F€OMETPUUYECKHUX MOHIATUN U TEOPEM, alllapara anreopsl; peuaTh
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKIACHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
2 PAMBIC 1 TIIOCKOCTH B IPOCTPANCTBE . 12 1 https://m.eds00.ru/WT7NSO14T
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
I1
3 epHeHHmfyMpHOCTB MpAMBIX I 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEM
4 VYTl MeXIy NPAMBIMU U TTIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/XPW9USFB2
6 O06BEMBI MHOTOTPAaHHUKOB 1 https://m.edso0.ru/010FX2SJB
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 https://m.edsoo.ru/L1AAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJubHbie

NPOrpaMMblI Bcero o0pa3oBaTejbHbIEe pecypchl
padoThbI
Tena Bpamienus 12 https://m.edsoo.ru/HYOWQL5KQ
OO6bEMBI TEN 5) 1 https://m.edsoo.ru/B9ORVIYC9
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/4ANCL4AGOMF
I1
OBTOPCHHE, 0606HICHI:IC, 7 1 https://m.edsoo.ru/DORV3P725

cucreMaTrus3anus 3HaHuu

OBUIEE KOJIMYECTBO YACOB I10 34 3

[TPOI'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OCHOBHBbIE TTIOHATHUS CTCPCOMETPHH: TOUKA,
npsimasi, III0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
n300pakeHus MIIOCKOCTEH, MapajlieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://m.edsoo.ru/D3VCJ7UN4

IlonsThs: MEPECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npamMas U MI10CKOCTb

https://m.edso0.ru/NR6VJYCGK

IlousTus: MEPpECCKAOIMECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOT'OrpaHHUKaMH,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

https://m.edsoo.ru/KMUQPILLO

HavanbHble cBeieHus o Kyoe U nmupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2IJNHCZ

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/AIMQ3AJ3S5

[TonsTHE 00 AKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

https://m.edsoo.ru/SLMI7R3BL



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL

[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/DUKAX7QE1
CJIEJICTBHS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
9 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U https://m.edsoo.ru/YPKS5MLJL
CJIEJICTBHS U3 HUX
[TonsiTHE 06 aKCMOMAaTUYECKOM MOCTPOCHUN
10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U https://m.edso0.ru/I3A98J6Z29
CJIEJICTBHS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
11 MPOCTPAHCTBE: MEPECEKAIOIINECH, https://m.edsoo.ru/lUIW8KR5Q
napajuieNibHble U CKpPEIIUBAIOIIUECcs IpsIMbIe
[TapanienbHOCTh NMPSAMBIX U TIIOCKOCTEN B
12 MIPOCTPAHCTBE: MapajiebHbIe np;ﬂ\fble B httos://m.edsoo.ru/CSOVLOLH6
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTHh NPSMBIX U TJIOCKOCTEN B
13 npoctpanctse: [lapannenbHOCTh NpIMON 1 https://m.edsoo.ru/PO5J6D23U
IJI0CKOCTH
14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM https://m.edsoo.ru/LLIAVHVBW
15 Yron Mexay NpsMbeIMU B IPOCTPAHCTBE https://m.edsoo.ru/KGJM80EUK
16 Yron mexay NpssMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/24LVWH9V8
17 f;;ﬁ;:ﬁ;ﬁ:T;n?zzzﬁfem https://m.edsoo.ru/BUSTQIHZT
18 CpolicTBa NapajuIeIbHBIX MIOCKOCTEN https://m.edsoo.ru/OKQQK2ABA
19 [lpocteiituiue MpOCTpAHCTBEHHbIC GUIYPL https://m.edsoo.ru/MRT13XP79

Ha TUIOCKOCTH: T€Tpadip, KyO,



https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79

mapaJijICJICIrIICa

20 [locTpoenue ceuenuit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuenuit https://m.edso0.ru/20GC3ZP9P
KonTpomnsHas padora o teme "[Ipsimbie u

22 IJIOCKOCTHU B IIPOCTPAHCTBE. https://m.edsoo.ru/Bl1405QJEB
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepneHIUKyYISIPHOCTD NPAMOU 1

23 TJIOCKOCTH: TIEPICHANKYISPHBIC MPSIMbBIC B https://m.edsoo.ru/RN45YBO8R
MIPOCTPAHCTBE
IT

24 PAMBIE HapailiICAHbIC 1 https://m.eds00.ru/32MXRZDDL
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH
I1 € Iapasuie e

25 PAMIS HEpAILICIBELIC 1 https://m.edsoo.ru/JPUOTOI3N
MEePIEeHIUKYIIAPHBIE K IJIOCKOCTH
I =

26 PHSHAK HEPIGATIYIAPHOCTI IPAMOT 1 https://m.edsoo.ru/DC41W6K14
MJI0CKOCTH
[Ipu3nak nepne ocC ol

27 PHSHAK HEPIETRKYIAPHOCTH IPAMOT 1 https://m.edsoo.ru/HD3D63S5P
IJI0CKOCTH
Teope i epre 7

28 OPEMEA O TIPAMOH HEPHEIAIYIAPHON https://m.edsoo.ru/YOIQSMOH1
IJI0CKOCTH
T - =

29 COPEMA O TIPANMOT TEPHEH MY IPHON https://m.edsoo.ru/81R5KU5RJ
MJI0CKOCTH
T = =

30 COPEMA O TPAMOH TePHEH ARy IBIPHOT https://m.edsoo.ru/HFKNPKZ7T
MJI0CKOCTH
[lepnieHIuKyIIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://m.edso0.ru/638GKWY7V
MPSIMOM JI0 IJIIOCKOCTH

32 [lepnieHAUKYJIAp U HAKIIOHHBIE: PACCTOSHUE https://m.edsoo.ru/AD6RCACRA



https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JIO ITIOCKOCTH, PACCTOSTHHUE OT https://m.edsoo.ru/VLLIQ7HXC
HPSIMOM 10 IIJIOCKOCTH
[TepieHIUKYIISAp M HAKIIOHHBIC: PACCTOSTHUE
34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/6P5BVV34R
MPSIMOM 10 MJIOCKOCTH
v OCTPAHCTBE: YrOJl M€ oM
35 TVIbL B TPOCTPATICTEE: YTOM MOKAY HPAMOH https://m.edsoo.ru/PSFIXUALI
1 TUTOCKOCTBIO
a 1 yToII, eWHBIN yTo
36 JlBYrpatHblit yrox, THHEHHbII yron https://m.edsoo.ru/6R4A0EOMD
JBYTPAHHOTO yTJIa
a 1 yToII, eWHBIN yTo
37 JIBYrpatHblit yrox, THHEHHbII yron https://m.edsoo.ru/ML0ZZYZC7
JBYTPAHHOTO yIiia
[Tepme ocC OCKOCTEH: 3Ha
38 PHCHMKYIHPHOCTE TUIOCKOCTEH: TP Pvl Hax https://m.edsoo.ru/YRQDSMINH
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH
I1 78
39 CPIICHMIIAPHOCTS IIOCKOCTEH HprSHaK https://m.edsoo.ru/DY2AF84T2
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH
[Iepme el
40 PHCH/IMEYIPHOCID HIOCKOCTEH HprSHaK https://m.edsoo.ru/TSBOAINH2
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH
41 Teopema o Tpéx mepneHAUKYIIpax https://m.edsoo.ru/OW5LZ1RVZ
42 Teopema o Tpéx mepneHAUKYIIpax https://m.edsoo.ru/OP44KE54N
43 Teopema o Tpéx mepneHAUKYIIpax https://m.edsoo.ru/OWG81WDV3
KoHnTtponsHas pabota no temam
HH
44 CPUCHIVTKYIHPHOUIE PAMBIX 1 https://m.edsoo.ru/VOXABPOPB

miockocTer" u "YTIbl MEXIY NPSIMBIMU U
miockoctamu"



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

ITonsarue MHOI'OrpaiHnkKa, OCHOBHBIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HECBBIITYKJIBIC MHOT'OT'PAaHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs M MOJHAsI TIOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamrenenunen, IpsIMOYTOJIbHBIN
napajJiesIenuIe]l ¥ ero CBoicTaa

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamuia: N-yrosipHast NMpaMuia, TPaHu U
OCHOBAaHMEC MUPaAMUIEI; OOKOBas U MoJHas
MMOBCPXHOCTD IMUpaMU/IbI; IIPpaBUJIIbHAA U
yCeu€HHas MUpAMHUIA

https://m.edsoo0.ru/1TOFX00PA

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujIbHas MUpaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHAS MUpaMUIA U
MIPaBUWIIbHBIN TETpadIp; KyO

https://m.edsoo.ru/LWNGFZTWE

50

HpeI[CTaBJ'IeHI/Ie O IMPpaBUJIBHBIX
MHOTI'OIrpaHHHUKax: OKTasap, A0ACKa’Ap U
HKOCas’ap.

https://m.edsoo.ru/06SH021DD

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, IPSMOM, TIIOCKOCTH.
DneMEeHThl CHMMETPUU B TUpaMUIaXx,
napajuieNienune1ax, NpaBuIbHBIX
MHOTOTPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brlunciaenue 31€eMEHTOB MHOT'OT'paHHUKOB:

https://m.edsoo.ru/EUP4AMN760



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760

pEOpa, MuaroHau, yribl

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
IIOBCPXHOCTHU HpﬂMOﬁ IMMPU3MBI, IJI0OAAb

53 OCHOBAHMI, TEOPEMA 0 GOKOBOJ 1 https://m.edso00.ru/SQY9XSIL6
IIOBEPXHOCTH MPSMOM IIPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
54 MOBEPXHOCTH NPABHIIBHOM HEIpaMI/IJIBI, 1 https://m.edsoo.ru/R22FHBG60
TeopeMa O IJIoaan OOKOBOH TTOBEPXHOCTH
YCEUEHHOU MUpaMu/Ibl
55 F&iiii?;jiiiiﬁ?m 1o Teme 1 https://m.edsoo.ru/VHYNJQMQD
56 [TonsTHEe 00 00BEME 1 https://m.edso0.ru/GM1LC394G
57 O06bEM TUpamMuIbI 1 https://m.edsoo.ru/B307P8WTC
58 O06bEM TMpamMuIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O06BEM TMpaMuUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06bEM TMpaMuIBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O06BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM TTPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM TPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 Kontporbias pab:,OTa 1o Teme "O0bEMb 1 https://m.eds00.ru/23S50180N
MHOTOTPaHHUKOB
[ToBTOpEeHue, 06001IeHNEe CUCTEMATH3AIIHS
65 3HaHul. [locTpoeHune ceueHmit B 1 https://m.edso00.ru/KXTOCIOJG
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNEe CUCTEMATH3AIIHS
66 3HaHMW. Beruncinenue paccTosHUN: MEX Ty 1 https://m.edsoo.ru/HKP613JUC

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT



https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC

TOYKH 10 IIIOCKOCTU, MCIKAY
CKPCHIMBAOIIUMHUCS ITPAMBIMUA

67

HroroBast KoHTpoJbHAS paboTa

https://m.edsoo.ru/KB3EK0OA9U

68

IToBTOpeHue, 0600IIEHNE CHCTEMATH3ALHS
3HaHUU. BBIYKCIIEHHE YIII0B: MEXKIY
CKpELIUBAIOIINMUCS IPSIMBIMH, MEXKY
MIPSIMOM M IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEK]Ty IIJIOCKOCTSIMH

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paanyc, uameTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

https://m.edsoo.ru/TW8Z59CHJ

B3aumHoe pacnosnoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

https://m.edsoo.ru/QDCF8UGXE

[unmuaapudeckast TOBEPXHOCTH,
00pasyromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHITHMHIPUICCKON
MTOBEPXHOCTH

https://m.edso0.ru/8516BBEO7

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yIoIas 1 OCh;
oAy OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

https://m.edsoo.ru/W0JR979V9

N3o0paxkenne nuInHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CedueHus HUIMHIPA
(TIIOCKOCTHIO, MapalIeIbHOM U
MEPIEeHIUKYISIPHON OCHU IIIJIUHAPA)

https://m.edsoo.ru/OYMSPW10Z

Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU

https://m.edsoo.ru/H64QF3E6R

KOHYCZ OCHOBAaHHC U BCPIIHHA,

https://m.edsoo.ru/Q4EUBB6GT



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT

oOpa3yrolias U 0Cbh; IUIONab OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

YceuéHHbIi KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHUSA Y OOKOBas https://m.edso0o.ru/80VNITU20
MMOBEPXHOCTD
N300paxkenue koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
10 (TUIOCKOCTHIO, MapalIeIbHONW OCHOBAHUIO, https://m.edsoo.ru/0PVICKUYU
U IJIOCKOCTBIO, IPOXOAIIEH Uepes
BEPIINHY)
Kom6
11 OMOHHAIHA TCIl BPAILICHHA 1 https://m.edsoo.ru/4VHGTY X8F
MHOTOTPaHHUKOB
MHororpaHHuK, OMCaHHBIN OKOJIO
12 cdepsr; cepa, BucaHHAS B https://m.edsoo.ru/RMYY1STLP
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS
ITo e 00 06béme. OCHOBHBIE CBOMCTBA
13 H.,ﬂm M HOBHIE CBOHCTE https://m.edsoo.ru/ACENHGLOZ
00BEMOB TeN
14 O06BEM IIUIMHAPA, KOHYCa https://m.edsoo.ru/W8TGN5Z99
15 O06bEM 11apa u wiomaas chepsl https://m.edsoo.ru/G7TAYCMITT
[TogoGHbIe Tesa B IPOCTPAHCTBE.
16 CoOTHOILIEHUS MEX]Ty TLTOIIAASIMHU https://m.edsoo.ru/4NO4FYUUX
MOBEPXHOCTEN, 00bEMAMHU MOJOOHBIX T
K 0 "T
17 OHTPOHHfaH”pa oTato Tel:/,laM e https://m.edsoo.ru/KCIMHJISWW
Bpamienus" u "OO0beMbl Teln
18 BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C
19 CnosxeHune ¥ BBIYUTAaHUE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G
20 YMHOK€EHNE BEKTOPa Ha YHUCIIO https://m.edsoo.ru/4H7PLGBI1



https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1

21

PasnoxeHnue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajiesenumnesa

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amad, CBS3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

https://m.edsoo.ru/73F23EPU5

23

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHNN TEOMETPUYECKUX 3a1a4

https://m.edsoo.ru/BBI139Z7U

24

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTBe. KoopaumHaTel BEKTOpA.
[Ipocreiimue 3a1aun B KOOpAUHATAX

https://m.edso0.ru/X9TSDNSQ3

25

Yron mexay Bekropamu. CKasipHOE
MPOU3BE/ICHUE BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Brruncnenue yrioB Mexy NpsIMbIMU U
IJIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KonTtponpHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHuin. OCHOBHbBIE
¢urypsl, GhakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TJIAHUMETPU U

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3alus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI

https://m.edsoo.ru/UF02M943T



https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T

[ToBTOpEHue, 0600MIEeHNE U

31 cUCTeMaTH3aIlus 3HaHUH. 3a1a4n 1 https://m.edsoo.ru/FG4PJN2IF
IIaHUMETPUH 1 METOAbI UX PCIICHUA
[ToBTOpEHUE, 0000MIICHNE U
32 CHCTEMATHIAIIU] SHAHHH. OCHOBHES 1 https://m.edso0.ru/ZY6BYLY7W
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepEOMETPUHN
33 Hrorosas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/\VP8CXOCAC
34 iiii?;iii;;iofiiige " 1 https://m.eds00.ru/70QSTDCAP
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox

NpoBepsieMor
0 pe3yJbTarTa

IIposepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001IEro 00pa3oBaHMs

7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsIMast, IIIOCKOCTb
25 [IpuMeHsATP aKCHOMBI CTEPEOMETPUH U CIEACTBUS M3 HHX TPHU
' pELIeHUH T€OMETPUUECKUX 3a/1a4
23 OnepupoBaTh MOHATUSIMH: MapaJUIEIbHOCTh M MEPIEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
-4 KnaccugpunupoBaTs B3aMHOE pacloyIoKEHUE MPSAMBIX U IIIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHSAMM: ABYTPAHHBIM Yroi, TpaHU JBYIPaHHOTO
7.5 yria, pedpo NIBYIpaHHOTO yrja, JUHEHHBIM yrojl JBYIPaHHOTO yrIiia,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUAMHU: MHOIOI'PAHHMK, BBITYKIIBIA U HEBBITYKJIbIHA
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOT'OI'paHHHUKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BUbI MHOTOI'PDAaHHUKOB (IMpamuia, Npu3Ma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
- g K1accupuKauy  (BBINYKJIbIE W HEBBINYKJIble  MHOTOTPAHHHKH,
' IpaBUJIbHbIE MHOTOTPAHHUKH, TMpsAMblE M HAKJIOHHBIE IPU3MBI,
napaesenune/bl)
29 OnepupoBaTb  NOHATHAMM:  CEKylmlas  IJIOCKOCTb,  CEUYECHHE
' MHOT'OI'paHHHMKOB
210 OOBSACHATh NPUHLUUIBI TOCTPOCHHUS CEYEHUH MHOTOTPaHHUKOB,
' HCIIOJIb3YS] METOJI CJIEI0B
7.11 CTpouTh ce4eHHs MHOTOIPAaHHMKOB METOJIOM CIIE/IOB, BBIOJIHSTDH




(BBIHOCHBIC) IIJIOCKHME YEPTEKU M3 PHUCYHKOB MPOCTBIX OOBEMHBIX

¢uryp: Buj cBepxy, cOOKy, CHU3Y

7.12

Pemrare 3agauM Ha HaxOXKJIECHHE TIE€OMETPUYECKUX BEIMYMH 110
oOpa3uaM WM aIropuTMaM, HPUMEHSsST W3BECTHbIE AHATUTHUYECKUE
METOAbl IIPM PELICHWM CTAaHJAPTHBIX MaTEMaTH4YEeCKUX 3a1a4 Ha
BBIYMCIICHHE pACCTOSTHUM MEXAY JBYMs TOYKaMHM, OT TOYKH [0
OpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY CKPEIIMBAIOIIUMHUCS

IIpsAMBIMHA

7.13

Pemrate 3aa4i Ha HaxOoXJICHUC TCOMCTPUYCCKUX BCIWYUH 110
06pa3uaM WIn ajJroputMam, MNOPUMCHAA HU3BCCTHBIC aHAJIMTUYCCKHUE
MCTOJZbI IPU PCIICHHUU CTAHAAPTHBIX MATCMAaTHYCCKUX 3ala4 Ha
BBIUUCIICHHUE YIJIOB MCXKAY CKPCIIHUBAIOMIUMUCA TIIPAMBIMU, MCXKAY

prlMOﬁ " INIOCKOCTBIO, MEXKAY INIOCKOCTAMU, ABYI'PAaHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOMIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB
(mpusma, mnHMpamMuga) ¢ OpuMEHeHHeM  (GOopMyl,  BBIUYHUCIATDH
COOTHOILIEHUS MEXIYy IUIOIAAIMU  TOBEPXHOCTEH, oO0BbEMamMu

noao OHEBIX MHOI'OIr'paHHHUKOB

7.15

OnepupoBaTh MOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U

IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPBI

7.16

N3Bnekarb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HWHMOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTh reomeTpudeckue GaKThl [UIsl PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaralluX HECKOJIbKO IIaroB PelIeHUs, €ClId YCIOBUS

MPUMEHEHHUS 33JIaHbl B ABHOH opme

7.18

[IpumensaTh mpocTeilline MNporpaMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI MPH PEIICHUH CTePEeOMETPUUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoac u

JKU3HH, pACIIO3HABATh IIPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATh TOJMYYEHHBIE 3HAHMS Ha TPAKTUKE: aHAIU3MPOBATH
peallbHbIE CUTYallud M NPUMEHSTh W3YYEHHBIE IMOHATHS B IPOLECCE
MOKMCKA peIIeHUs] MaTeMaTHYecKd CGHOpPMYIUPOBAHHONH MpPOOIEMBI,

MOJCIUPOBATH PCAIbHBIC CUTYAallUU HA A3bIKC I'COMETPUUN, UCCIICAOBATH




MMOCTPOCHHBIE MOJIETTU C UCIOIb30BAHUEM F€OMETPUUECKUX MOHSATUN U
TeopeM, ammapara anreOpbl, penarh MPaKTUYECKUE 3a/1a4H, CBSI3aHHBIC

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

11 KUIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomerpus
OnepupoBatb TOHSATHSIMH: [IJTHHIPAYECKast MIOBEPXHOCTH,
6.1 oOpa3yromue NWIHHAPUIECKON TOBEPXHOCTH, NWIMHID, KOHHYECKAs
' MOBEPXHOCTh, O0Opa3ylolMe KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYECHHUS TEJ BpaAICHUS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATHSIMH: IIAPOBOW CETMEHT, OCHOBaHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CJIOs, IIAPOBOW CEKTOP
6.6 Bbraucare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TeNl BpAIICHUS,
' TEOMETPUIECKUX TEJI C MPUMEHEHUEM (HopMyI
OnepupoBaTh MOHITUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy H
6.7 OTNMCAHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BPAIICHUS
6.8 BbIUMCIATE  COOTHOILICHHUST MEKAY IUIONIAJIMH  TOBEPXHOCTEH U
' 00BEMaMHU ITOJOOHBIX TET
6.9 N300paxkats u3ydaemble (PUTYpPBI OT PYKH U C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoInonHATE (BBIHOCHBIE) TUIOCKHME YEPTEKHW M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpallleHUS
611 W3Bnekatb, MHTEPIIPETUPOBATh U MPEOOPA30BHIBATE HHPOPMAIUIO O

OPOCTPAaHCTBCHHBIX T'COMETPHUYCCKUX (I)I/Il"yan, IMMPEACTABJICHHYO Ha




yepTrexax U pUucyHKax

6.12

[IpumeHnATH r€OMETPUYECKHE (baxTbI JUTSt pelLeHus
CTEPEOMETPUYECCKUX 3a1ay, MPEANOJIaralolux HECKOJIbKO IAaroB

pelIeHs, eClii YCIIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOU (popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe HGfICTBH?[ CJIOKCHUS BCKTOPOB, BbIYMTAHHA BCKTOPOB U
YMHOKCHHUA BCKTOpa Ha 4UCIIO, 06T)$ICH$ITI>, KakKMMHM CBOMCTBAMH OHH

oOmazaroT

6.15

[IpumeHsTh NpaBUIO NapauieIenunea Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MOHATUAMU: JACKAPTOBbBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOJYJIb BEKTOPA, PABCHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA,
yroia MCEXAy BCEKTOpaMH, CKaJdpHOC MPOU3BCACHHUEC BCKTOPOB,

KOJINIMHCAPHBIC 1 KOMITJITAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB M MPOU3BEICHHE BEKTOpA HA YUCIO, YTOJ
MEXAYy BEKTOPaMHM, CKaJspHOE MPOU3BEIEHHUE, PACKIaIbIBaTh BEKTOP

10 IBYM HEKOJIJIMHEAPHBIM BEKTOpaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocTeiiliue reoMeTpuyYecKHME 3adayd  Ha IPUMEHEHUE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemate 3aa4ud Ha JO0Ka3aTCJIbCTBO MAaTCMaTHUYCCKUX OTHOIIICHUHM H
HaxXO0XJIACHHC ICOMCTPHUUCCKUX BCJIIMYHH 1o 06pasuaM U
aJiropurMam, IIPpUMCHA HU3BCCTHBIC MCETO bl Ipu pPEHICHUA

CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/la4d

6.21

[IpumensTh npocTeiiliue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbl IPU PEIICHUH CTEPEOMETPUUECKUX

3a1a4

6.22

HpI/IBOI[I/ITL INPpHUMCEPbI MAaTCMATHUUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOAC

U )KU3HH, PACIIO3HABATDH ITPOABJIICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBE

6.23

[IpuMeHsATh TOJyYeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATH
peallbHbIE CUTyallUM U NPUMEHATh W3YYEHHBIE NOHATHS B IPOLIECCE
MIOMCKA PpELIeHUs MaTeMaTH4YeckH c(opMyIMpOBaHHON MpoOIeMBl,
MOJEIUPOBaTh  peajbHBIE CUTyallud Ha A3BIKE TI'E€OMETPHH,
UCCIIEIOBATh IIOCTPOEHHBIE MOJIENH c MCIIOJIb30BaHUEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapaTa anreOpbl, peliarh
MIPaKTUYECKHUE 3a7aud, CBSI3aHHBIE C HAXO0XKJIEHUEM TI'€OMETPHUYECKHUX

BCIINMYHUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, TJIOCKOCTh, TPOCTPAHCTBO.
[Tonsatne 00 AaKCMOMATHYECKOM TOCTPOCHHHM CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacnosiokeHue TOpsIMBIX B MIPOCTPAHCTBE:  MepeceKaroluecs,
MapajuleJIbHbIE W CKpeluBaroImuecs mpsMbele. [lapamienbHOCTE OPSMBIX |
IJIOCKOCTEH B MPOCTPAHCTBE: TMapayieibHBIE TPSIMbIE B TPOCTPAHCTRBE,
MapaJJIEIbHOCTh TPEX MPSAMBIX, MAPATUIEIBHOCTh MPSMOW U INIOCKOCTH. YTJIBI C
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXIy MpsIMbIMA B TPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuiebHbIX  IIockocTe. [IpocTeifmme mnpocTpaHCTBEHHBIE (QHUTYpBl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesienuIe]l, IOCTPOCHUE CEYCHU I

7.3

[lepnieHIUKYIAPHOCTh MPSIMOW M IUIOCKOCTH: TEPIEHIUKYISpPHbIE NpSMbIE B
MPOCTPAHCTBE, MpsIMbIe MapajljielibHble M MEePHEHAUKYISIpHbIE K IJIOCKOCTH,
MpU3HAK MEPHeHIUKYIIPHOCTH MpPsMOW U IUIOCKOCTH, TeopemMa O MpsMOM
MEPIEeHIUKYIAPHON IIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY MPSMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJi, JMHEWHBI yrojl JBYrpaHHOIO  yIJja.
[lepnieHIuKyNAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT MmpsAMOMl N0  IUIOCKOCTH,  MpoeKiuss  (GUrypsl Ha  IUIOCKOCTb.
[lepneHIUKYIAPHOCTh  IUIOCKOCTEH: TpPU3HAK MEPHeHIUKYISIPHOCTH  JBYX

mrockocren. Teopema 0 TpEX NMEpIEHAUKYIISIPaX

7.4

Ilonsatue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOT'OI'PAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OT'PAHHHKH, pa3BépT1<a MHOTOI'paHHH KA. HpI/I3MaI N-yroabHas
npu3Ma, rpaiHu 1 OCHOBAHHA NIPU3MBI, IIpsAMad U HAKIIOHHAA IMPU3MBI, OoKOBas u
IIoJHas MMOBEPXHOCTH IMPU3MBI. Hapannenennnen, HpHMOYTOJ'ILHHﬁ
Hapajuiejicnuiea u €ro CBOICTBA. HI/IpaMI/II[al N-yrojibHas NyApamMuga, rpaHd M
OCHOBAaHHUC MUpaMUbI, OOKOBas U MOJIHAS TMOBCPXHOCTh MUPaMHUbI, ITPABUJIbHAA U

yceqéHHasi nupamMujia. DIEMEHTBI nNpu3Mbl "W  MHAPAMUIBI. HpaBI/IHBHBIC




MHOTOTPAaHHUKU: TIOHATUE NPABUIBHOIO MHOIOTPAaHHUKA, IPAaBUJIbHAS MPU3Ma U
IpaBWJIbHAsL NUpaMUJa, IpaBUIIbHAs TPEYroJibHas NUpaMHUIa WM IPaBUJIbHBIN
TeTpa’ap, KyO. IIpencraBneHwe O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,

nojaexadip U ukocasapyrue CedeHus: IpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B IPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
TIJIOCKOCTH. OIIEMEHTBI CUMMCTPUU B nupamMuaax, napaujiCIcIuIcaax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 31eMeHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yribsl. [lnomansb
OOKOBOM TOBEPXHOCTH M IMOJIHOM TMOBEPXHOCTH MPSMOW MPHU3MBL, IUIOLIA/b
OCHOBaHHUH, TeopemMa O OOKOBOM TOBEPXHOCTH TMpsSiMOW mpu3Mbl. [Lmomans
OOKOBOM TIOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOM MHpaMHJIbl, TEOpEMa O
momand yceu€éHHo mnupamuapl. [lonarue o0 o0béme. OO0BEM mTHpamMUIbL,

MIPU3MBI

1.7

[TomoOnbie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOIIAISIMH

MMOBEPXHOCTEH, 00bEMaMM MTOJOOHBIX TEI

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuuapudeckas MOBEPXHOCTh, 00pa3yrollue IMIMHIPUYECKON MOBEPXHOCTH,
OCb IWJIMHApUYECKOW moBepxHocTH. LlunmHnap: ocHoBanus u  OGokoBas

IIOBCPXHOCTD, o6pa3yfoma;1 H OChb, IIOaAb OOKOBOM M MOJIHO IMOBCPXHOCTH

6.2

Konunueckass moBepXHOCTb, OOpa3yrolue KOHHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U  BEpIIMHA,
oOpa3zymolias 1 OCh, IUIOMIAAsr OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIN

KOHYC! o6pa3y10ume K BBICOTA, OCHOBAHUA U OoKkoBas IIOBCPXHOCTDb

6.3

Chepa u map: ueHTp, paauyc, AUAMETP, IUIOLMAAb IOBEPXHOCTH C(hephl.
B3aumHoe pacrnonoxkenue cepsl U MIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe,

wiomaab chepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TINIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOI'OTI'PaHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(I)epLI, C(bepa, BIIMCaAHHAss B MHOTOT'PAHHUK, UJIA TCJIO BpAllCHUA

6.6

[Tonsitne 06 06béMe. OcHOBHBIE cBOWCTBA 00BbEMOB Ten. Teopema 00 0OBEME




IPSMOYIOJIBHOTO Mapajulelenunena u cueactsust n3 He€. OOBbEM HMIMHIpA,

koHyca. O0BEM mmapa u mIomaas chepbl

[TogoGuble Tema B mpocTpaHcTBe. COOTHONICHHS MEXKAY —IUIOMIAIIMU

o MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenusa tmnuHApa (MapauieIbHO M MEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHYca
' (mapanienbHOE OCHOBAHUIO U IPOXOSIILEe Yepe3 BEPILNHY), CEUEHHUs LIapa
Bextop Ha muockoctu U B mpocTpaHcTBe. Cil0K€HHE M BBIUUTAHUE BEKTOPOB.
6.9 YMHOK€EHHE BEKTOpa Ha yuciio. Pa3noxeHne BekTopa 1o TpéM HEKOMILIAHAPHBIM
' BekTopaMm. IlpaBuno mnapamnenenunena. Pemenwe 3amad, CBSI3aHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUIN C BEKTOpaMU
[IpssmoyronpHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
6.10 [Ipocreiimme 3amaun B KOOpAWHATaxX. YTojl MexAy BekTopamu. CkanspHoe

IMPOU3BECACHUC BECKTOPOB. Brrancienne YIJIOB MEXKAY MPAMBIMU U IIJNIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PELIEHNH F€OMETPUUYECKUX 3aa4




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

Kon
NMpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne meTonamMu JOKa3aTeNbCTB, ATOPUTMAMH PEIICHUS 3aJ1ad;
yMeHue (opMyIHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, NMPHU3HAK, OKA3aTeIbCTBO,
PaBHOCHUIBHBIE (GOpMyITUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTHUBOIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIL30BaTh METOJ
MaTeMaTU4YEeCKOU HHAYKOHUU; IIPOBOJUTH AOKA3ATCIBHBIC PACCYKIACHUA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCyXJIeHHIl; yYMEHHE OIEpUPOBATH MOHITHUSMH: MHOKECTBO,
MTOJIMHOXECTBO, OIEPaIllii HaJl MHOKECTBAMHU; YMEHHUE UCIIOJIb30BATh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar sl ONHCAaHUs peajbHbBIX
MIPOIIECCOB U SIBJICHUH W MPHU PEIICHUH 337124, B TOM YHCIIE U3 APYTHX
y4eOHBIX TMPEIMETOB; YMCHHE OIECpUPOBATh TOHATHAMHU: Trpad,
CBSI3HBIN rpad, nepeBo, MUK, rpad Ha MIIOCKOCTH; YMEHUE 33]aBaTh
OTIHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BATh Tpadbl PU

PEIICHUH 3aJa4

VYmenune OIICpHUPOBATh IMMOHATHAMU: HATYPAJIbHOC 4YHUCIIO, LIEJI0C YHCIIO,
CTCIICHb C IMCJIbIM IIOKa3aTcJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU,
CTCIICHb C pallMOHAJIbHBIM IMOKA3aTCJICM, CTCIICHL C ,Z[eﬁCTBHTCHLHLIM
IIOKa3aTcCJlICM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOIAYJK, pallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqucCiJio, MHOXECTBaA HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHHUC HCIIOJIb30BATh
IIPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib 1 HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCUICHUU 3aaa4; 3HAKOMCTBO
C DpPa3jiIMYHbIMU TMO3UHOUOHHBIMH CHCTCMAaMHU CYHHCIICHHUA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAUCHUN U Hp606pa3OBaHI/IH BLIpa)KCHI/II\/'I (¢{6]

CTCIICHAMUA U JlOFapI/I(I)MaMI/I, Hp606p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: IOCIEA0BATEIBHOCTD,
apupmeTHyecKas ~ Tporpeccusi,  TI'eOMETpHYEcKass  Iporpeccus,
OeckoHeuyHO yObIBaoIasi TeoMeTpUYecKas IPOTrpeccus; yMEHHe
3a/aBaTh  IOCJIEJOBATEJIbHOCTH, B TOM 4YHUCIE C  IOMOILIBIO
PeKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4HuCIa, opMa 3alHuCH KOMIUIEKCHBIX YHCEl
(reoMeTpuyeckas, TPUTOHOMETpPUYECKass M anreOpamdeckas); yMETb
MIPOU3BOJIUTh apu(PMeTHYECKue ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJIUTh  NPUMEPbl  HMCHOJb30BAaHUS  KOMILJIEKCHBIX  YHCE,
OTepUpOBaTh TMOHATUAMHU: MaTpunma 2X2 u 3%3, omnpenenuTenb

MaTpHIIbl, FCOMETPUUECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATUSAMU: pallMOHAJIbHBIE, HPPALUOHAIIBHBIE,
MoKa3aTeabHble, CTETIEHHbIE, JJorapu(pMuuecKrue, TPUrOHOMETPUYECKHE
yYpaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbl; yMEHHE OIEpPHpPOBAThH
MOHATHUSMU: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpPABEHCTBO, CHCTEMA YPAaBHEHUM W HEPABEHCTB, PAaBHOCUJIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YyMEHHME peniaTb YypaBHEHHS,
HEpPABEHCTBA U CHCTEMbl C MOMOULIBIO PA3JMYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA W CHCTEMBbI C NAPAMETPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI JUIsSl PEIICHUS] MAaTEMaTUYECKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX obnacrei HAayKHU U peaﬂbHOfI KU3HHU

YMeHne ornepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (YHKIIUH,
NEPUOJIUYHOCTD (DYHKIIUHU, OTPaHHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢dbyHKMHA, SKCTpeMyM (yHKUIMHM, HawOONbIIee W HaUMCHBIIIEE
3HaYCHUsT (QYHKIMM HA TPOMEKYTKE, HENpepbiBHAS (DYHKIHS,
aCHUMIITOTBI Tpaduka QYHKIHMH, TepBas W BTOpas MPOU3BOJHASL
(GYHKIUU, TEOMETPUYCCKUH W (U3UYECKHI CMBICT MPOU3BOJIHOM,
nepBooOpas3Hasi, ONPEACICHHBI WHTErpal, YMCHHE HaXOIUTh
acUMNTOTHl Tpaduka (YHKIMH,; YMEHHE BBIYHUCISATH IMPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSI, YACTHOTO U KOMIIO3UIIUU (PYHKIIU, HAXOIAUTh
ypaBHEHHE KacaTenbHOU K rpaduky (YHKIUH; YMEHHE HaXOIHUTh
MPOU3BOJHBIE JIIEMEHTApHBIX (YHKIMI; YMEHHE HCIOIb30BATh
MIPOU3BOJIHYIO JUIS UCCIIEeNOBaHUS (QYHKINUN, HAXOAUTh HauOOJbIINE U

HaMEHbIINe 3Ha4eHUs (YHKIUI; CTPOUTHh rpauKd MHOTOUWIEHOB C




HCIOJIb30BAHUEM armapara MaTeMaTH4YeCKOrO aHalln3a; IPUMEHSTh
MPOU3BOJHYIO JUISl HAXOXJCHUSI HAWJTYUIlIEero PEMIEHUs B IPUKIAAHBIX,
B TOM YHCIIE COIMAIbHO-DKOHOMHYECKHX M (U3MYECKHUX 3ajauax;
HAaXOJIUTh IUIOMATd W O0O0BEMBI (Ury C TIOMOIIBIO MHTErpala;
MIPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJEIUPOBAHUS C MOMOUIBIO

mddepeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHUSAMH: Tpapuk (GyHKOUH, oOpaTHas
GyHKIMSA, KOMIO3UIMSA QYHKIUHN, TUHEWHas (QyHKUMS, KBaJgpaTH4HAs
¢GyHKIMSA, — palMoHaibHas — (QYHKUUS,  CTENEHHas  (QYyHKIMS,
TpUrOHOMETpUUECKHe (DyHKIMU, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMM, TMOKazaTrenbHas M Jorapudmuueckas (QyHKIMH;, YMEHHE
CTpOUTh TpadUKHU U3YyYEHHBIX (PYHKIIMM, BBIIOJHATH NMPEoOpa3oBaHUs
rpadukoB GYHKIMHA, UCTIONB30BAaTh TPaQUKU ISl U3yUEHHs TPOLIECCOB
Y 3aBUCUMOCTEH, NP PEIIeHUH 3a/1a4 U3 JPYrux y4eOHbIX MPeIMETOB
W 3a/lad U3 pealbHOM >KM3HH; BBIpaKaTh (HopMyslaMU 3aBHCHUMOCTH
MEeXAy BEIMYMHAMU; UCIOJIb30BaTh CBOMCTBA M TIpa@uku (YHKIHMA
IVl PELIeHHs YpaBHEHUM, HEPABEHCTB M 3aJad C IapaMeTpaMu;
n3o0pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOXXECTBA PEIICHHI

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3a/ladl Pa3HBIX TUIOB (B TOM YHUCIE Ha
IPOLEHTHI, O U YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBAPOB U
yCcIyr, Hajord, 3ajadyd u3 o0JacTh yIpaBiIeHUS JUYHBIMU U
ceMeiiHbIMU (UHAHCAMH); COCTaBJISATh BBIPAKEHUSA, ypaBHEHUS,
HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHMIO 3aJlauM, HCCIIEOBATh
MOJIyYEHHOE pEelIeHHe U OLIEHUWBAThH MPaBIOINOJA00HOCTh PE3yIbTATOB;
YMEHHE MOJEIMPOBATh pPEAIbHbIE CUTYyallMd Ha S3bIKE MaTeMAaTHUKH;
COCTaBIISATh BBIPAXKCHHS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO
YCIOBUIO  3a/ladd,  HCCIEN0BaTh  INOCTPOCHHBIE  MOJAENTU  C
UCIOJIb30BaHUEM alllapaTa ajareOpbl, MHTEPIPETUPOBATh MOJTy4EHHBIH

pe3ynbTat

YMmenue ONCpUpOBATh  NOHATUAMU: cpeaHee apI/I(I)MeTI/I‘ICCKOC,
MCuaHa, HanOOJIbIIIee U HaMMEHBIIIEE 3HAYCHUs, pasMax, NJUCIICPCHUs,
CTAaHAApTHOC OTKIIOHCHHUE YHCJIOBOTO Ha60pa; YMCHHUEC U3BJICKATD,
HUHTCPpHIPCTUPOBATDH I/IH(I)OpMaI_II/IIO, MMPpEACTABJIICHHYIO B TaGJ’II/ILIaX, Ha

auarpamMmax, — rpagukax, — OTPaXKalol[yl0  CBOHCTBA  peasIbHBIX




MPOLIECCOB W SIBJICHUH; TMPEACTABIATh WH(OOPMAIUIO C TMOMOIIBIO
TAONMUI] ¥ JUarpaMM; UCCIIEOBaTh CTATUCTHYECKHUE JAHHBIE, B TOM
YHuclie ¢ MPUMEHEHUEM TpadUUECKUX METOJOB U DJICKTPOHHBIX
CpeAcTB; TpaHUUecKH HCCIEA0BaTh COBMECTHBIC HAONIONCHHUS C

IIOMOILBIO AUarpaMM PacCeuBaHUs U JUHEHHOMN pErpeccuu

YMeHHe OomnepupoBaTh MNOHATHAMU: CIIy4alHBIA OIBIT MU CIIy4ailHOE
cOOBbITHE, BEPOATHOCTb CIY4allHOTO COOBITHS; YMEHHUE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJIOB; MPUMEHSThH
(OpMyIIbl CIOKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, GOpMyiIy MOJIHOM
BeposATHOCTH, (opmyny bepHymim, komOuHaropHbie GakTel U
(hopMyIbl; OIIEHMBATh BEPOSITHOCTH pEabHBIX COOBITUH; YyMEHHE
ONIEPUPOBATh MOHATHAMU: CllydallHas BEJIWYMHA, PpACIpPEICIICHHUE
BEPOSATHOCTEMN, MAaTEMAaTUYECKOE OKUJaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHBI, (YHKIUH paclpeieieHus Hu
IJIOTHOCTH  PAaBHOMEPHOTO,  IOKA3aTEIbHOTO W HOPMAaJIbHOTO
pacupeneneHnidi; yMEHHWE  HCIIOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneseHui Ul PeIeHus 3a/1a4; 3HAKOMCTBO C NOHATHAMM: 3aKOH
OONBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HCCIEIOBAaHUM; yMEHHE
IPUBOAUTH MPUMEPBI IPOSBICHUS 3aKOHa OOJBIIMX 4YHCENT B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHMAX; YMEHHE OIEpHpPOBATh
MOHATUAMM: COYETAHUE, IEPEeCTAaHOBKA, YHCIO COYETAHWM, YHUCIIO
nepecTaHoBOK; OnHOM HbroTOHA; yMEHHE NPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKIEHUs Ui pelleHMs 3a/1ad; OLEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITHM; COCTAaBIATH BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHITUAMH: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YA, IUIOCKUHA Yrod,
JIBYTPAHHBIA yroJi, TPEXTPAaHHBIM YToJ, CKPEIIUBAIOLIUECS MpPsMBbIE,
napajuieTbHOCTh M NMEPIECHIUKYISIPHOCTD NMPSMBIX U MIIOCKOCTEH, Yro
MEXIY NPSMBIMHU, YroJl MEXKIY NPsIMON M IJIOCKOCTBIO, YTrOJ MEXIY
IJIOCKOCTSIMH, PAcCCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHUE
MEXIY TMpSAMBIMH, PpACCTOSHUE MEXKIAY IUIOCKOCTMH; YMEHHE
UCIIONIb30BaTh MPHU PEIICHUU 3aJa4 H3ydyeHHbIe (aKThl U TEOPEMBI
TUIAHUMETPUH; YMEHUE OIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO

MuUpa,; CTPpOUTb MATEMATUYCCKHUEC MOJCIIN C ITIOMOIIBIO TCOMECTPUICCKUX




MOHSATHH U BCJIMYMH, pCIIAaTh CBA3AHHBIC C HUMU IIPAKTUYCCKUC 3aJa4n
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YMeHue onepupoBaTh HOHATHAMHU: IUIONAAb GUTYpPbI, 00BEM QHUTYPHI,
MHOTOT'PaHHUK, MIPaBUIIBHBIHI MHOTOT'PaHHHUK, ceueHue
MHOTOTpaHHHKa, Ky0, mapaienenure]], npu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTh BpAIlleHMs], LWIMHID, KOHYC, map, cdepa, IUIOMAIb
cheprl, IUIOMAAb TOBEPXHOCTH MHPAMUIBI, TPHU3MBIL, KOHYCa,
MWIMHIPA, O00BEM  Kyba, MPSIMOYroOJBLHOTO  TapajuieieuIe/a,
MUpaMUAbl, TPU3MBL, [WIHHApPA, KOHyca, IIapa, pa3BEpTka
MMOBEPXHOCTH, CEYCHHUsSI KOHYCAa W IMIIMHApA, TapajuleJIbHbIe OCH WIIN
OCHOBAHMIO, CEUYEHHE Imapa, TUIOCKOCTh, Kacaromascsi cdepsl,
HWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUeHHEe MHOTOTPaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, (UT'YPHI U MOBEPXHOCTH BpAIEHUS, MX
CEUeHMsI, B TOM YHUCIIE C TOMOIIBIO DJIEKTPOHHBIX CPENCTB; YMEHHE
MPUMEHSATh CBOMCTBA T'€OMETPUYECKHX (HUTYp, CAMOCTOSITEIHHO
dbopMynHpoOBaTh  OTpEACTCHUS W3ydaeMbIX (QUTYp, BBIIBUTaTh
TUMOTE36l O CBOMCTBaX M TMPH3HAKAX TEOMETPUYECKHX QHTyp,
00OCHOBBIBaTH ~ WJIM  ONpOBEpPraTh  MX; YMEHHE IPOBOJAUTH
KIaccupUKauio (GUTYyp 1O pPa3IUYHBIM TPU3HAKaM, BBIOJIHATD

HGO6XO,Z[I/IMBIC AOIIOJTHUTEIBbHBIC ITIOCTPOCHUSA

11

YMeHHe oOmepupoBaTh TOHATUSMH: JBIKCHHE B IPOCTPAHCTBE,
napaieNIbHBIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, IpeoOpazoBaHWe MOM00MSA, TOJO0O0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIC U NOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIH30BATh ICOMETPUICCKUE OTHOIICHUS
NpU pEIICHUH 3aJ]la4; HAXOJUTh T'€OMETPUYCCKUE BEIMYUHBI (JUIHHA,
yroJi, IUIOMAAb, 00BEM) MpPH pEIICHUH 3a/a4 U3 JIPYTUX Y4YEOHBIX
NpeMETOB W M3  pEalbHON JKU3HM, YMCHHE  BBIUYUCIIATH
TCOMETPUYECKUE BEIMYMHBI (JUTMHA, YroJ, TUIOIIaab, 00bEM, IUIONIAlh
MIOBEPXHOCTH), HCIOJb3ysd H3yYCHHBbIC (OPMYIBI U METOJbI, B TOM
YHCIe: TUIOIAb MOBEPXHOCTH MUPAMUJIBL, IPU3MbI, KOHYCA, IUJIHH]IPA,
wiomanas cdepsl; 00EM Kyba, MPSIMOYTOJILHOTO Mapajulesenuesa,
nUpaMubl, TPU3MBI, IUIUHApPA, KOHyca, Iapa; yMEHHE HaXOJUTh

OTHOIIeHHe 00bEMOB MOJOOHBIX (GUTYp
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YmMmenue ONICpHUpPOBATH IOHATUSAMU! MpAMOYT'OJIbHAA cucreMma

KOOpAUHAT, BEKTOP, KOOPAUHATBI TOUKU, KOOPAUHATBI BEKTOPA, CyMMa




BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO, Pa3IOKEHUE BEKTOpaA I10
0a3ucy, CKalsipHOE MPOM3BEICHUE, BEKTOPHOE MPOM3BEICHUE, Yroj
MEXJY  BEKTOpaMH; YMEHHME  HCIIOJb30BaThb  BEKTOPHBIA U
KOOPAMHATHBIA METOJ ISl PELICHUS T€OMETPUUYECKHX 3aJa4 M 3a7a4

JIPYruX y4eOHBIX MPEIMETOB
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YMeHne BBIOMpATh MOIXOMALIMA METOA IS pEIIeHUs 3aaauu;
IIOHUMAHHE 3HAYMMOCTH MATEMAaTHUKH B H3YyYEHUH IIPUPOJIHBIX H
OOLIECTBEHHBIX IMPOIECCOB M SBJICHWI; YMEHUE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHUE IPHUBOJUTH
MIpUMEPBl  MATEMATHYECKUX OTKPBITMM POCCHUMCKOM W MHPOBOM

MaTeMaTH4ECKON HAyKH




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

IIpoBepsieMbIii 3J1eMEeHT COEPKAHUSA
Kon
1 Yucna v BIYMCICHUS
1.1 HarypanbsHublie u nensie yncna. [Ipu3sHaku AeTMMOCTH UETbIX YHCE
19 Pammonaneupie uncna. OOBIKHOBEHHBIE W JCCATUYHBIC JPOOHM, TPOIEHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypalibHOM cTeneHu. [{eficTBus ¢ apupmMeTHIecKuMu
' KOPHSIMH HATYPAITbHOU CTETICHH
14 CreneHb ¢ mensiM TOKa3aTesieM. CTENMeHb C pPalMOHAIBHBIM TOKA3aTeJIeM.
' CBolicTBa CTEIEHU
L5 CHHYyC, KOCHHYC W TaHTCHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI
JleifictButenbHple uuciaa. Apu(pMETHYECKHE OINepaluu C JIeHCTBUTEIbHBIMU
1.7 yucnaMu. [IpuOnk€HHbIE BBIYMCIEHUS, NpaBUiIa OKpPYIJICHHS, NPUKUIKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHHIM
1.8 [IpeoOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS
2.2 WppatnmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Ienbie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOrapuMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPAaBCHCTBA U CUCTCMBI C IMapaMCTpaMu

211 Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpapUKH
31 Oynkus, crnocoOsl 3amanus (pynkuuu. ['paduk ¢yakinuu. BzanmHo oOparHbie
. ¢ynkuuu. Yérneie n Heuéteie Gynkuuu. [lepuoanaeckue GyHKIIH
OO6nacte ompeneneHUss U MHOXKECTBO 3HadeHHWH QyHKiuu. Hymm ¢yHKmmm.
3.9 [IpoMexxyTkr  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymbl 1 MUHUMYMBbl (QyHKunu. HamGomblliee M HavMeHblee 3HAuYE€HUE
(YHKIIUM HA IPOMEKYTKE
33 Crenennas (yHKUIUS C HATypaJlbHBIM M IIEJbIM TOKa3aTesneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorbl TrpadukoB QyHkuuid. CpoiicTBa (yHKIUH,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
3.8 ApubdmMernueckas ¥ TeOMETpUUECcKas nmporpeccuu. @opmMyiia CI0KHBIX MPOIEHTOB
4 Hayana maTemarnueckoro aHaimsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpumeHenre NnpPOU3BOAHON K HCCIENOBaHUIO (DYHKIUH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxieHue HanbobIIero 1 HauMEHbIIEro 3Ha4eHust GyHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH




7.2

[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BpalICHUS
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






