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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
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

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

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

e (opmMupoBaHHe 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 | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-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 TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUYECKOTO 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 JesATeNbHOCTH. 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
HATJISAIHOCTh, a OIEepUpoBaHHEe o00pa3oM — 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»,
«BekTopsl 1 KOOpAUHATHI B MPOCTpaHCTBE». DopMUpOBaHKE JTOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacmpenen€éHHbIM 10 TrojaM OOyYeHWs,
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 MPEACTABICHUI OOYyYaIOMUXCs, PACHIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenune reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



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 CIIEACTBUS 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; NAPAJUIEIBHOCTh IPAMON U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaiesaenumnea; NoCTPOCHUE CEUeHUN.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHAUKYIAPHON IUIOCKOCTH. YTIBI B IPOCTPAHCTBE: YroJI MEXAY NPSIMON 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: IPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/bl; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’p; KyO. IlperncraBieHue o NpPaBUIBHBIX MHOTIOIPAHHHUKAX: OKTa’p,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

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



Bbluncienue 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIom@aau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, 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, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTu U B npocTpaHcTBe. ClIokKEHNE U BBIYMTAaHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM 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 POCCUICKON IPaskTaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ITUX JIOCTWKCHHMH B JPYrUX HayKax, TEXHOJIOTHAX, chepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOSHNUE YCTONIMBOTO OYIYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dusmueckas AKTHUBHOCTB); (duznyeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NpPOoPECCHOHANBHOW  NESITENbHOCTH,  CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKCHUH BCEH JKU3HH, 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
Cpenmbl, OCO3HaHWEM TJ00aJBLHOTO XapaKTepa SKOJOTHUYECKHX IpoOJIeM;
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 MHPOBO33PCHHS, COOTBETCTBYIOIICTO 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
MaTEMaTUKA M MaTeMaTHYCCKOM KyJIbTYpOH KakK CpEJICTBOM IIO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUaruuxca (oceoeHue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXKIY MOHATHIMH; (HOPMYITUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJUTEIbHBIE W OTPHUIATENbHBIC, €IWHUYHBIC, 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 J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJIEHUS U BBIBOJbL;

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 MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME 1O YCTAHOBJEHUIO OCOOEHHOCTEM MAaTeMaTHu4ecKoro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTAaTOB, BBIBOJAOB U 0000ILEHNUH;

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 PELICHMS 3a]a4H;

e BBIOMpaTh HMHPOPMAIMIO 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 uHbOpMaIuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISAMU OOILLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh 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,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKA3bIBATh U/IEH, HAIICJICHHbIE HA MOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  DKCIEPUMEHTA,
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 pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, 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 PEIIECHHUMN 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 pelieHrus MaTEMaTUYEeCKOM 3a1auH;

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



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHHUS 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€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH 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 MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJILHBIN TTapajuieNienuIe, Kyo0).

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

OrneprpoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, CEUCHHE MHOTOIPAHHUKOB.

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 3a/1aun Ha HAXO0XKAECHUE FEOMETPUUECKUX BEJIMYMH MO 00pa3liaM Uiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIUMUCS MPSIMBIMH.

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



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

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb H
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 PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TPUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKH CPOPMYTUPOBAHHOW MPOOJEMBI, MOJCIUPOBATh pealbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

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

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

OOBICHATH CITOCOOBI TMTOTYYEHUS TEJ BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M IUIOMIAAM  TIOBEPXHOCTEW  TeNm  BpallCHHS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

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

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAISIMU MOBEPXHOCTEH W 00BbEMaMu
MOAOOHBIX TEJl.



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

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U NPEOOPa3OBBIBATH HH(OOPMALHIO 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 YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIE
BEKTOPBI.

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

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JI€KapTOBOW CHCTEME KOOPAMHAT.

[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 3agauM Ha [10Ka3aTe€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

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

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

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YyYECHHBIE IOHATHS B NPOLECCE IMOKWCKA PEIICHUSA
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMYMH.



TEMATHUYECKOEIIJTAHUPOBAHUE

10 KJIACC
HaumenoBanuepaznena  [KonuuecTBo OcHoBHOECOIEp)KaHNE OCHOBHBIEBUIBIICATEIIBHOCTH
(TembI) Kypca 4acoB oOy4Jaronuxcs
BBeneHneBcTepeoMEeTpUIO 10 OCHOBHbBIE MTOHATHS CTEPEOMETPUU: AKTYaJIn3upoBaTh()aKTHI

TOYKa, MPsAMasi, INIOCKOCTh,
npoctpancTBo.lIpaBunanzo0paxeHus
Ha PUCYHKaX: U300pakCHHSI
TUTOCKOCTEH, TapaJlJICTbHBIXTTPSMBIX
(OTpe3KOB), CepeIUHBI OTPE3KA.
[TonsiTusi: mepecexaromuecs
IUTOCKOCTH, TIEPECEKAIOIIUECATIPIMAsT
U TUIOCKOCTb.
3HAKOMCTBOCMHOTOTpaHHUKAMH,
M300pakeHne MHOTOTPaHHUKOB

Ha PUCYHKAaX, HA IPOEKIIMOHHBIX
yeprexax. HauanpHbie cBeneHUS
OKyOeunupamMuie, nXpa3BepTKu
umoienu. CeueHnIMHOTOTPAaHHUKOB.
[TonsiTe 00 aKCHOMAaTUYECKOM
MOCTPOCHUUCTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHH | CIIEACTBUS U3 HUX

Y METOJIbI TUTAHUMETPHH,
pelieBaHTHBIC TEME.
IMoayuaTbnpeacTaBieHUs

O MPOCTPAHCTBEHHBIX

durypax, pazdupaTb
MPOCTEHITNENPABIIIAN300paKCHI
TUX QUTYP.
N300paxkaTbIpsiMyOUILIOCKOCTD
Ha PUCYHKE.
Pacno3znaBaTbMHOTOTpAaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
DIIEMEHTHI.

JleaTbpUCYHOKKYOQ, TUPAMHU/IBI,
HAXOJUTh OIMIUOKHA B HEBEPHBIX
U300paKeHUSIX.

3HAKOMUTBLCSICCCUCHHUSIMH,
CMETOJIOMCIIEJOB; CIIOJIb30BaTh

AJIL IIOCTPOCHUA CCUCHUSA MCTO
CJICOOB,KpaTKO3allMChIBAThIIAI'A
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MOCTPOCHUSCEUCHHSL.
Pacno3znaBaTbBUACCUCHUS

¥ OTHOIIICHUH, B KOTOPBIX CEUCHHE
nenuTpedpaxkyda, HaXOAUTHILIONIAb
CEeUeHHs.

HUcnoap3oBarbiogodue
MPUPEIICHUN3aIaYHATIOCTPOCHHE
CCUCHUM.
3HAKOMHTBLCACAKCHOMATHYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,
CaKCHOMaMHUCTEPEOMETPUH

U CJIEJICTBUSAMH U3 HUX.
NamocTprupoBaThakCHOMBI
PUCYHKaMH U TIpUMEpaMu
H30KPYKaIIIEeH0O0CTaHOBKU

[ [pSIMBIEUTIITOCKOCTH B
IPOCTPAHCTBE.
[TapannenbHOCTRIIPAMBIX
U IIJIOCKOCTEN

12

B3anmHoe pacnosioxkeHue mpsMbIX

B IIPOCTPAHCTBE: NIEpECeKarorecs,
MapAILICITbHBICUCKPEIUBAOIIHECS
MpSMBIE.

[TapauienbHOCTEIPSIMBIX
UIUIOCKOCTEUBIPOCTPAHCTRBE:
MapaJUIeIbHbIEC TIPSMBbIE
BIPOCTPAHCTBE; MAPaIETbHOCTh TPEX
MPAMBIX; TAPAUIEIbHOCTh IPSIMOM 1
IJIOCKOCTH. Y TJIBI

AKTYaJIU3UPOBATHPAKTHIUMETO b
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTHUHU.

Ilepe4yncas TbBO3MOKHBIECTIOCOOBI
PaCIIONOKEHHUS ABYX MPSAMBIX
BIIPOCTPAHCTBE, WJTIOCTPUPOBATHHUX
Ha [puMepax.

/laBaTh ompejae/ieHne
CKPELIMBAIOIIUXCATIPAMBIX,
dbopmMyIUpoBaTh MPU3HAK
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CCOHANPABJIECHHBIMUCTOPOHAMM; YT OJI
MEXKY MPSAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN:
MapayIeIbHBICTNIOCKOCTH;CBOMCTBA
napasieabHbIX TIJIOCKOCTEM.
[Ipocreiimne mpocTpaHCTBEHHbBIE
(UTrypBIHAILTIOCKOCTH  TETPASIP,KYO,
napajuieIeIuIe 1, NOCTPOEHNE
CEUCHUH

CKPEIIMBAOIIAXCATTPSIMBIX
UIIPUMEHATHETONPUPEIEHUN
3a/1a4.
Pacno3naBaTbpu3mMy,Ha3bIBaThEE
AJIEMEHTHI.
CTpouThCEeUECHUSITTPU3MBI

Ha TOTOBBIX YEPTEKAX.
Ilepe4yucasi TbBO3MOXKHBIECTIOCOOBI
B3aUMHOTO PACMOJIOKEHUS IPIMONHU
MIJIOCKOCTH B MPOCTPAHCTBE,
MIPUBOJINTH COOTBETCTBYIOIINE
MIPUMEPBI U3 PEATBHOMN )KU3HH.
JlaBaTh onpeaeneHue
napajuieIbHOCTUIIPSIMOM

Y TJIOCKOCTH.
DopMyJIHPOBATHIIPU3HAK
MAPAIUICITIBHOCTUIIPSIMOM
WILIOCKOCTH,yTBEPKICHUEOIIPAMOMN
IepeceveHus IByX INIOCKOCTEN,
MIPOXOISIIIUX Yepe3 MapajuIeIIbHbIE
IpsIMBIE.
PemarsnpakTuyueckuesagadn

Ha MOCTPOCHUE CEUYCHUIN
MHOTOTPaHHHKA.
O0BSACHATHCIYYaANB3aUMHOTO
PACIIOIOKEHHUS TITIOCKOCTEM.
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JlaBaTbonpeae/ieHuenapayieaIbHbIX
MJIOCKOCTEM; MPUBOAUTD MPUMEPHI
U3pEabHOMKU3HUMOKP Y XKAIOIEH
00CTaHOBKHU, WJTIOCTPUPYIOIITUE
MapajlyIeIbHOCTh TIOCKOCTEHM.
HUcnonb3oBaTh Npu3HaK
MapajlIeIbHOCTH ABYX IJIIOCKOCTEM,
CBOMCTBANapaILICIbHBIXILIOCKOCTEN
MIpY PELICHUU 33/1a4 Ha MTOCTPOECHUE.
OO0BACHATDH, YTO HA3BIBACTCA
napajieIbHbIM MPOCKTUPOBAHUEM
VKAKBBIITOJIHSAECTCAIIPOCKTUPOBAHUE
¢buryp Ha MIOCKOCTb.
N300paxaTbBIapalIeIbHON
IIPOEKIIUYU PA3INYHbIE
reOMETPHUECKHE (PUTYPBI.
MopaeaupoBaTbpeaIbHBIECUTYAUU
Ha SI3bIKE TEOMETPUHU, UCCIEN0BATH
MIOCTPOEHHBIE MOJEIHU
CHCIIOJIb30BAHUEMI €OMETPUUYECKUX
TTOHSTHM.
HUcnoab3oBaTbIipupelieHNN3aaad Ha
MMOCTPOCHUE CEYECHUH MOHSATHE
MapajyIeIbHOCTH, IPU3HAKH
VCBOMCTBAaNapasIeIbHBIXITPSMBIX
Ha IUIOCKOCTHU
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[lepneHANKYISAPHOCTD MPSIMBIX
U TJIOCKOCTEM

12

[TepnieHANKYAAPHOCTHIPAMON

Y IJIOCKOCTH: IIEPIIECHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSAMBIE
IapajujieabHbICUIIEPIICH IUKYJIIIPHbIE
K IUIOCKOCTH, IPU3HAK
NEPIIEHAUKYIISIPHOCTU IPAMOU

Y IJIOCKOCTH, TEOpPEMA O MPAMOMN
NIEPIICHAUKYIISPHON TUIOCKOCTH
[IeprieHAUKYIISIp U HAKIIOHHBIE:
pacCTOSHUE OT TOYKH JO INIOCKOCTH,
PaCcCTOSHUEOTIIPAMONUIOIIIIOCKOCTH

AKTYaJan3upoBaTh()AKTHIUMETOIBI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHUU.
OO0BbACHATDH,KaKONYTOJTHA3BIBACTCS
YTJIOM MEXKIY NEPECEKAOITUMUCS
MPSMBIMH, CKPEITUBAIOIIUMUCS
IIPSIMBIMHU B IPOCTPAHCTBE.
JdaBaThb onpeaeneHue
MEePIEHANKYISIPHBIX
MPSAMBIXUIPSIMOMN, TIEPIEHIUKY
JIIPHOM K IIJIOCKOCTH.

HaxoauTth yribel Mexay
CKPEIIMBAIOUUMUCATIPSIMBIMUBKYOE U
IApaMULE.
IIpuBoAUTHIPUMEPBIN3PECATLHON
KUZHUUOKPYKAOIIEHOOCTaHOBKH,
WJUTIOCTPUPYIOLLHE
MEPIIEHAUKYJIIPHOCTD IIPSMBIX
BIIPOCTPAHCTBE
UIIEPIIEHAUKYJISIPHOCTBIIPSIMOMN K
IIJIOCKOCTH.

DopMyIHPOBATH PU3HAK
NEPIEHANKYJIIPHOCTH
MPSMOVUITIIOCKOCTH, TPUMEHS Th
€roHa PAKTUKE: OOBSCHATh
NepHeHIUKYIIpHOCThpeOpaKkyda
WMarOHAJIMETOrPAHU, KOTOPAs €T0
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HECOJIEPKUT,HAXOAUTHJIUHY
JMaroHanu Kyoa.
BBI4KCJIATHBBICOTYIIPABUIIBHON
TPEYrOJbHON U IPABUIBHON
YEThIPEXYTOTbHOUITUPAMUITIO
JTMHAM pedep.

PemaTp 3a/1aun Ha BBIYKCIICHUS,
CBSI3aHHBIECIIEPIICHAUKYISIPHOCTHIO
IIPSIMOU U IIJIOCKOCTH,
CHUCIIOJIb30BAHUEMIIPUPEIICHUN
MJIAHUMETPUUECKUX (PaKTOB

Y METOOB.

OODBACHATH, YTO HA3BIBAIOT
NEPHEHINKYJIISIPOM U HAKIIOHHOU
M3TOYKHUKIUIOCKOCTH; IPOEKIINEN
HAKJIOHHOM HA TJIOCKOCTb.
OO0BICHSATD, YTO HA3BIBACTCS
PacCTOSIHUEM: OTTOYKHUIOIIOCKOCTH;
MEXAYTApauIeIbHBIMUILUIOCKOCTSIMY,
MEXY NPAMOM U MapAJUICIbHON €1
IJIOCKOCTBIO; MEXKILY
CKPEIIMBAIOIIAMUCS NPSIMBIMH.
HaxoauTb>THpaCCTOSIHUS
BIIPOCTBIXCIY4asiXBKYyOe€,
NMApaMuzE, pu3Me.
MoneanpoBaTbpeaIbHBIECUTYAIIUN
Ha SI3bIKE TEOMETPUHU, UCCIEN0BATD
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MMOCTPOEHHBIEMOIEIIN
CHCTIOJIb30BAHUEMTEOMETPUUECKUX
MOHSATHH.

HNcnoab30BaTh Npyu pELICHUH 3a1a4
Ha IOCTPOCHUE CEUEHUUN TEOPEMY
[Tudaropa,cBoricTBANIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

Y IIBIMEXK Y IPSMBIMH U
IJIOCKOCTSIMU

10

VYTIabl B IPOCTPAHCTBE: YIOJI MEXIY
NPSAMOMUIIIIOCKOCTBIO; IBYTPAHHBII
yTOJI, JUHEUHBIN yTOJI IBYTPAHHOTO
yria.

IleprieHIUKYIJIAPHOCTD INIOCKOCTEM:
IIPU3HAKIIEPIICHIUKYJIAPHOCTUIBYX
Iockocrent. Teopema o Tpex
NEPIEHANKYIISIPAX

AKTYaJn3UuPoBATH()AKTHIUMETO/IBI
MJIAHUMETPHUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHH.

JlaBaTh onpejaesieHue yria Mexay
MPSIMOM U IJIOCKOCTBIO,
bopMyITHpOBaTh TEOPEMY O TPEX
NEePHeHANKYIIPAXHOOPATHYIOKHEH.
HaxoauTh yros Mexay npsiMou
UIIJIOCKOCThIOBMHOT OIPAaHHUKE,
pacCTOSAHUE OT TOYKH A0 IPAMOU
HAaIUIOCKOCTH,UCTIIOJIB3YATEOPEMY O
TpEeX NMEPIECHANKYJISApaX.
IIpoBoauTh Ha yepTeKe
MEPIIECHAUKYJIAP :M3TOUKHU
HaNpsIMy0;U3TOUKUHATIIIOCKOCTb.
JlaBaTh onpeneneHne ABYyTPaHHOTO
YIJIa U €r0 3JIEMEHTOB.

OO0BSICHATH PAaBEHCTBO BCEX
JIMHEUHBIXYTJI0BIBYTPAHHOT OYIJIA.
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HaxoauTe Ha yepTexke NBYIPAHHBIN
yroJimnpupeopenupaMuibl, IPU3MBbI,
napasulesIeuIea.
JlaBaTbonpeae/ieHueyriIaMexay
IIJIOCKOCTSMM.

JlaBaTbonpenesieHue
1popMYyJTHPOBATHIIPU3HAK
B3aMMHOIIEPIIEHIUKYJIIPHBIX
IIJIOCKOCTEH.
HaxoauTbyribIMEXIyIIIOCKOCTSIMH B
KyOe U mupamu/e.
HUcnonb3oBaTsiipupenieHNn3anaq
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAHUMETPUU.
MopneanpoBaTbpeaIbHBIECUTYALIUN
HAa SI3bIKE TEOMETPUHU, UCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHU
CHCIIOJIb30BAHUEMI €OMETPUYECKUX
MTOHATHUH.
Hcnosb30BaTbnpyupeIeHNN3a1ay Ha
MMOCTPOCHUE CEYEHUN COOTHOIIEHHUS B
IIPSAIMOYT OJILHOM TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[loHATHEMHOrOIpaHHUKA,
OCHOBHBIE€3JIEMEHTBIMHOTOTPAHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE

AKTYaJTU3UPOBATHPAKTHIUMETO B
TUTAHUMETPUH, PEIICBAaHTHBIC TEME,
NMPOBOIUTH AHAJIOTHH.
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MHOT'OTpaHHUKU;pa3BEPTKa
MHOTOTpaHHUKA.
[Ipusma:n-yronpHasnpusMa;rpaHu u
OCHOBAHUS MPU3MBI; TIpsiMast

Y HaKJIOHHAs IPU3MBbI; OOKOBasI
UTIOJTHASITIOBEPXHOCTHITPU3MBI.
[Tapamnenenune , mpsSIMOYTOIbHbIN
napaJijiesienuIe]l U ero CBOMCTBA.
[Mupamuga: N-yrojbHas MUpaMua,
I'PaHU ¥ OCHOBaHUE TTUPAMU/IBI;
OOKOBasl U MOJTHAsS IOBEPXHOCTh
NMpaMUIbl;ITpaBUIbHASINyCEUEHHAS
nupamuja.

DIEeMEHTBI IPU3MBbI U TUPAMUBIL.
[IpaBuiIbHBIE MHOTOIPAHHUKH:
MOHSITUE MPABUIBHOTO
MHOT'OTpaHHUKA; [IPaBHIIbHASTIPU3MA
UIIpaBUJIbHASIIUPAMU/IA; IPABUIIbHAS
TpeyrojibHas MUpaMuaa
UTIPABIIIBHBIUTETPAIP;KYO.
[IpeacTaBnenue o MpaBUIbHBIX
MHOT'OTpaHHUKaX:0KTa3p,A01eKadAp
U MKOCadIp.

CummMmeTpusi B IPOCTPAHCTBE:
CUMMETPUSIOTHOCUTEIIbHOTOUYKH,
MPSMOM, TIIOCKOCTH. JJIEMEHTBI

aBaTh omnpejaeJieHue
napajieJenunea, pacno3HaBaTbero
BUJIbI M U3y4YaTh CBOMCTBA.

JaBaThb onpeaeseHue nupaMubl,
pacno3HaBaTh BUIbl TUPAMMU/I,
(hopmyupoBaThCBOiCTBApPEOED,
TPaHEN U BBICOTHI ITPABUIIBHOM
MAPAMUJIBL.
HaxoauThoniaapnoaHon
NOOKOBONTIOBEPXHOCTUITUPAMHU/IBI.
JlaBaTh onpeae/ieHNe YCEUEHHOU
MMPaMU/Ibl, HA3bIBATh €€ DIIEMEHTHI.
D opMyJIHPOBATHTEOPEMY

O IJIOIIA I OOKOBOW MOBEPXHOCTH
MPABUIIBHONYCEYEHHOMTTUPaAMHUIbI.
PemaTp 3a/1aun Ha BRIYHUCIICHUE,
CBA3aHHBIE C MUPAMUJIAMHU, & TAKKE
3a/1a44 Ha OCTPOEHUE CEUCHHUIA.
JlaBaTh onpeaesieHue NIpPU3MBI,
pPacno3HaBaTh BUAbI IPU3M,
U300paKaThIIPU3MbIHAUEPTEKE.
Haxoauth miomanb NOJIHON MU
OOKOBOU MOBEPXHOCTH MPU3MBI.
N3yuath cooTHOLIEHUS Diiiepa
Jnustauciapedep,rpaHeHuBEpIINH
MHOTOTPaHHHKA.
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CUMMETPHUH B IUPAMUAX,
napauiesIeIuIe 1ax, TpaBUIIbHBIX
MHOT'OTPaHHUKAX.
BrruncnenuesinemMeHToB
MHOTOI'PaHHUKOB: pebpa, TharoHanu,
yrabL [ 1n01maas00K0BOMIOBEPXHOCTH U
IIOJTHOM ITIOBEPXHOCTU IPSAMOU
NPU3MBLIUIOMIAAbOCHOBAHUI, TEOpEMA O
OOKOBOM MTOBEPXHOCTH MPSIMOMA
npu3mbl. [Tnomans 60KoBOMA
MOBEPXHOCTHU U TOBEPXHOCTH
IIPAaBWIBLHOM IMUPAMU/IBI, TEOPEMA
OILJIONIATUOOKOBOMITOBEPXHOCTH
YCEYEHHOW IUPaMHU/IbI

HN3yyarb BUIbI NPaBUIBHBIX
MHOTOTPaHHUKOB,UXHA3BaHUS U
KOJIMYECTBO T'PaHEM.
N3yyaTbcuMMeETpUIO
MHOTOTPaHHUKOB.

OO0BsSICHATH, KAKHE TOYKHU
Ha3bIBAIOTCSICUMMETPUYHBIMU
OTHOCHUTEIbHOJAHHOUTOYKH,ITPAMOU
WJIM TIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OChIO WU INIOCKOCTHIO
CUMMETPUH (PUTYPHI.

IIpuBoauTh IpUMeEPHI
CUMMETPUYHBIX(PUTYPBAPXUTEKTYPE,
TEXHUKE, PUPO/IE.
MoaeaupoBaTbpeaIbHbIECUTYALIMT
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MMOCTPOCHHBIEMOJIEITH
CHCTIOJIb30BAHHUEMI€OMETPHUUYECKUX
MOHSATHHN, UCIIOJIB30BaTh MO00HE
MHOTOTPaHHUKOB

OOBEMBIMHOTOTPaHHUKOB

[MTorgatrneo000beMe.O0BEM
UPAMUJIBI, TIPU3MBI

AKTYaJIn3upoBaTh()AKTHIMMETOIbI
MJIAHUMETPUH, PEJIEBAHTHBIEC TEME.
OO0BACHATD, KaK U3MEPSIIOTCA
00bEMBITEN, TPOBOISIAHATIOTHUIO C
M3MEPEHUEM IUTOIIAEH
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MHOT'OYTOJIbHUKOB.
DopMyJITHUPOBATHOCHOBHBIE
CBOICTBa OOBEMOB.
N3yyaTs,BbIBOAMTH(POPMY.JIbI
o0BbeMa MpsIMOYTOJIbLHOTO
napajuiesenuneaa, Npu3Mbl
UITHPAMUIBL.
Boh1yucasiTbo0beMIIpU3MbI

Y IIAPaMHUJIBI TIO UX JIEMEHTAM.
IpuMeHATHLOObEM IS PEIICHUS
CTEPEOMETPUUECKUX 3a]1a4
VUISTHAX 0K ICHUATEOMETPUUECKUX
BEJINYMH.
MopneanpoBaTbpeaIbHBIECUTYAIIUN
HAa SI3bIKE TEOMETPUHU, UCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHU
CHCIIOJIb30BAHUEMI €OMETPUYECKUX
MTOHATHUI

[loBTOpEHUME:CEUEHMUS,
PACCTOSIHUSA U YTJIbI

[TocTpoeHueceueHu

B MHOTOT'PaHHHUKE.

Brruncnenne paccTosHUN: MEXKIY
JBYMSITOYKAMU,0TTOYKUAONPSIMOU, OT
TOYKH J0 MIOCKOCTH; MEXKITY
CKPEIIMBAOIUMUCS TPSIMBIMHU.
Brruncnenneyrios:mexy

CTpoutbCceyeHHEMHOTOTPaHHUKA
METOJIOM CJIE/IOB.
JlaBaTbonpeaeeHuepacCTOSTHUS
MeXIy (hUTypamu.

HaxoauTh paccTOSTHUE MEXKTY
MapaJIeTbHBIMUATIIOCKOCTSIMH,
MEXTYTIIIOCKOCTHIOUTIAPAIIICTHHON
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CKPEIMBAOLIUMUCA IPSIMBIMU,
MEKY IIPSAMOU U IIJIOCKOCTBIO,
JBYTPaHHBIXYIJIOB, yTJIOBMEXK Y
IIJIOCKOCTAMU

e NpAMOM, MEXKIY
CKPELIMBAOIIMMHUCS MPSIMBIMHU.
CTpoutp IMHENRHBIN yron
JBYTPAHHOTO yIJjla Ha YEPTEKE
MHOTI'OTPaHHUKauHAaXOJAUTBETO
BEJINYUHY.
HaxoauTbyribIMEXIyIIIOCKOCTSIMH B
MHOT'OTpaHHUKaX

OBUIEE KOJIMYECTBO
JACOBIIOITPOI'PAMME

68
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11 KJIACC

HaumenoBanuepaznena  [KonuuecTBo OcHoBHOECOIEp)KaHNE OCHOBHBIEBUABIAEATENHHOCTU
(Tembl) Kypca 4acoB oOy4Jaronuxcs
Tenaspamenus 12 Cdepa u map: ueHtp, paauyc, AKTYyaJIu3uPOBATH(PAKTHIUMETO b

JMaMeTp; TUIOIIA b TOBEPXHOCTH
cdepsl. BzaumHoe pacronoxxeHue
cdepsl U IIOCKOCTH; KacaTeJIbHas
IUIOCKOCTH K cepe; mIomaib
ctepnl. M3o0paxkenuechepsl,mapa
Ha rmiockoctu. CedeHus mapa

IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
NPOBOAMTH AHAJIOTUU.
JlaBaTbonpeaenenuscheppiniiapa, ux
LEHTpa, paaunyca, JuameTpa.
OnpepeasitbechepykakPurypy
BpAllICHUS OKPYKHOCTH.
HccaenoBaTbB3auMHOE
pacnoiokeHnecepbIuIIOCKOCTH,
IBYX chep, WITICTPUPOBATH ITO
Ha YepTexax U PUCYHKaX.
®opMyTHpPOBATH OIPE/ICIICHUE
KacaTeIbHONIUIOCKOCTUKC]EDE,
CBOMCTBOMITPU3HAKKACATEIIbHOU
IUIOCKOCTH.
3HAKOMHUTBCACTEOE3NUECKUMHU
JUHUSAMH Ha chepe

[MunuHapruYecKas MOBEPXHOCTD,
00pa3yrome MUINHAPUICCKOU
MOBEPXHOCTH,OCHIIMITUHAPUIECKON
noBepxHoCTH. [ [mmmHAp:0cHOBaHUS
1 OOKOBas MOBEPXHOCTb,

OO0BSICHATH, YTO HA3LIBAIOT
UUJIMHIPOM,Ha3bIBATHET OAJIEMEHTHI.
N3yuath, 00bACHATH, KaK MOJIYYUTh
UWJIUHIP MyTeM BpalleHus
NPSIMOYTOJIbHUKA.
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oOpazyroriasi U OCh; IJIOIIAb
OOKOBOMUITOIHOUITOBEPXHOCTH.
N3o6paxkeHnenminHapa
HartockocTu. Pa3BepTkanuanHpa.
CedeHnus nuiauHIpa

(MII0CKOCTHIO, TapaieIbHOM

WJIN TIEPTICHIUKYIISIPHONU OCH

UJTUHAPA)

BbIBOAUTH, MCII0JIB30BATH(OPMYIIBI
JUTST BBIYUCIIEHUS IUIOMAaAu OOKOBOI
MOBEPXHOCTHU LWJIMHIPA.
N3yyarb,pacnio3HaBaTbPa3BEPTKY
UWIMHApA.
N300paxkaTbIUINHAPUETOCCUEHUS
TUIOCKOCTBIO, TPOXOMSIIEN YEpPE3 ero
OCb, MapajsIeIbHON WUIIH
MEPHEHIUKYIIAPHON OCH.

Haxoautp muiomaam YTUX CEUCHUM.
MopeaupoBaTbpeaIbHbIECUTYAUU
Ha SI3bIKE TEOMETPUU, UCCIIEI0BATH
MIOCTPOCHHBIE MOJEIIH
CHCTIOJIb30BAHUEMT€OMETPUUECKUX
MMOHSTUH

KoHnnueckast HOBepXHOCTb,
o0Opasyrorue KOHUIEeCKOM
MOBEPXHOCTH,0ChUBEPIITNHA
KOHMYECKOW MOBEPXHOCTH.
Konyc: ocHOBaHME U BEpPIIMHA,
oOpasyrorias U OCh; IJIONIA/Ib
OOKOBOMUIIOJIHOMITIOBEPXHOCTH.

Y cedeHHBINKOHYC:00pa3yoIue u
BBICOTA; OCHOBaHUS U OOKOBasI
MOBEPXHOCTb.
N3o0paxeHneKoHycaHaIIOCKOCTH.

OO0BbACHATDH,KAKOETEIIOHA3BIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €T0
DIIEMEHTHI.
N3yuyaTh,00bACHATDH,KAKIIOIYYUTh
KOHYC ITyTEM BpalleHUs
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €r0 CEUCHHUS
IUIOCKOCTBIO, IPOXOAAIENYePE30Ch, U
MJIOCKOCTBIO, MEPIICHANKYISIPHOM
KOCH.
N3yuaTh,pacno3HaBaTbpa3BEPTKy
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PasBepTkakoHyca.
CeuennsikoHyca(II0CKOCTHIO,
MapAIUIETILHOW OCHOBAHUIO,
UIUIOCKOCTBIO,IIPOXOIALIEN Yepe3
BEPIINHY)

KOHYcCa.

BbIBOAUTH, MCII0JIB30BATH(HOPMYJIIBI
JUUTS. BEIYHCIICHUS TIIOMAaN OOKOBOM
MMOBEPXHOCTHU KOHYCA.

HaxoauTsp mjiom@any CeYeHu !,
MPOXOISIIIUXUYEPE3BEPIINHYKOHYCA
WJIY NIEPIIEHAUKYIISIPHBIX €70 OCH.
OO0DBACHATH,KAKOCTEIIOHA3KIBACTCS
YCEUEHHBIM KOHYCOM.
N3y4aTh,00bSACHATH,KAKETO
MOJYYUTh NTYyTEM BpallCHUS
MPSIMOYTOJILHOM TparenyH.
BbIBOAMTH, MPUMEHATH POpMYITy
JUISIBBIYMCIICHUSTUIONIA THOOKOBOM
ITOBEPXHOCTH YCEUYEHHOI'O0 KOHYyCa

KombunarusrenBpaiieHus
UMHOTOTI'PaHHUKOB. MHOTOTpaHHHUK,
OMHCAaHHBIN 0KOJIO chepsl; chepa,
BIIMCAHHAs B MHOTOTPAHHHUK WJIH
BTCJIOBPAIICHUS

AKTYaJIU3UPOBATHPAKTHIUMETO b
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUHU.

Pemathb cTepeomMeTpruueckue 3a1auu,
CBSI3aHHBIC C TEJIaMH BPAIICHUS,
MOCTPOCHUEMCEYEHUUTEIIBPAILICHHUS], C
KOMOWHAITUSMHA TeJ BPAIIECHUS
MMHOTOTPaHHUKOBHAHAXOXKICHHUE
r€OMETPUUECKUX BETUYUH.
Hcnoab30BaThIpUpeIICHUN
CTEPEOMETPUUECKHUX 3a/1a4
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MJIaHUMETPUUECKUE(DAKTHIMMETOIBI
3a71a4M Ha BBIYKMCIICHUE
MJI0KA3aTEeNbCTBO.
MoaeaupoBaTbpeaIbHbIECUTYAUU
Ha SI3bIKE TEOMETPHUU, HCCITEA0BATH
MOCTPOEHHBIE MO
CHUCIIOJIb30BAHUEMI €OMETPUUECKUX
TTOHATUH

O0BeEMBITEN

ITorsTE0000BeMe. OCHOBHEIC
CBOMCTBAa 00BEMOB TEI.
OO0BeM IMWIHHIpa, KOHYCA.
O6BeMinapaurionaabchepsl

AKTYaJIH3HPOBATHPAKTHIUMETO B
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MIPOBOIUTH aHAJIOTHH.

BbiBOAUTD, HCTIOJIB30BATH
bopmyIibl 00bEMOB: TIPU3MBI,
HWINH]IPA, TUPAMHUJIBI, KOHYCA;
YCEUCHHONTTUPaAMUIBINYCEYCHHOTO
KOHYycA.

PemaTh crepeoMeTpruyeckue
3aJ1a4¥,CBA3aHHBICCBHIYMCICHHEM
00BEMOB.
®opMyTHPOBATHOIIPEICTICHUE
IapOBOTOCErMEHTA, IIaPOBOTOCIIO,
IapOBOTO CEKTOPA.

IpumensaTs GopMybl
JUITHAX 0K I€HUSI00BEMOB
IIApPOBOTOCETMEHTA, IIIAPOBOTO
CeKTopa
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[lonoGHbIE TENa B IPOCTPAHCTBE.
CooTHomIEHUS MEXTY TIOMIAASIMH
MOBEPXHOCTEH,00beMaMHUIIOOOHBIX
Tel

PemartbcTepeomeTpudeckue3agayu,
CBSI3aHHBIE C 00BEMOM IIIapa

U TUIOIAIbIO C(EephI.
MoaeaupoBaTbpeaIbHbIECUTYAUU
Ha SI3bIKE TEOMETPHUH, UCCIIEA0BATh
MOCTPOCHHBIE MOJICIN
CHUCIIOJIb30BAHUEMT€OMETPUIECKUX
TTOHSITUM.
AKTYaJn3uPoBATH()AKTHIUMETOIBI
MJIAaHUMETPUHU, PEJICBAaHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHUHU.

Pemathb cTepeomMeTpruueckue 3a1auu,
CBSI3aHHBIECCOOTHOIIEHUEMOOBEMOB U
MOBEPXHOCTEH MOJOOHBIX TET
BIIPOCTPAHCTBE.
MopaeaupoBaTbpeaIbHBIECUTYAUU
Ha S3bIKE TEOMETPUH, UCCIEA0BATh
MOCTPOECHHBIE MOJIENN
CHUCITIOJIb30BAHUEMT€OMETPUUECKUX
MTOHSATHI

BeKTOpbIMKOOpIMHATHI
B IPOCTPAHCTBE

10

BekTopHannockoctu
uBInpocTtpaHcTse. CiioxxeHue
VBBIYUTAHUECBEKTOPOB. Y MHOKEHUE
BEKTOpa Ha ynciio. Paznoxenune
BEKTOPA MO TPEM HEKOMIUTaHAPHBIM
BekTopaM. [IpaBuiio

AKTYaJIU3UPOBATHPAKTHIUMETO B
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTHUHU.
OnepupoBaTbNOHATHEMBEKTOD B
MPOCTPAHCTBE.

D opMyTHPOBATHIIPABIIIO
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napajuieaenuneaa.
Pemenuesamay,CBsI3aHHBIX
CIIPUMEHEHUEMIIPABUIIACUCTBUMN C
BEKTOPaMH.
[IpsamMoyronpHasICUCTEMAKOOPINHAT B
npoctpaHcTBe. KoopinHaThl
BekTOpa. [Ipocrenmue 3anaun
BKOOpJAMHATaX. Y TOJIMEXK Y
BekTOopamu. CkansipHoe
IIPOU3BE/ICHUE BEKTOPOB.
BrruncinenueyrioBMex1ynpsIMbIMU U
IJIOCKOCTSIMH.
KoopanHatHO-BEKTOPHBIMMETO,T
IIPUPELICHUUT€OMETPUUECKUX3a1au

napajieIenune JanprucioxXKeHUN
BEKTOPOB.
CriaabiBaTh,BBIYMTATBBEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
MN3y4yaTbOCHOBHBIECBOMCTBAITUX
onepanui.
JlaBaTbonpeaeaeHuenpsIMOYTOJIbHOM
CHUCTEMBbI KOOPJAMHAT B IPOCTPAHCTBE.
Boipa3uth KOOpIMHATHI BEKTOPa
4yepe3 KOOPANHATHI €0 KOHIIOB.
BbIBOAMTH, MCI0/IB30BATH)OPMYTY
JUIMHBI BEKTOPA U PACCTOSTHUSI MEXK Y
TOYKAMM.
BripaaTbCKaIsIpHOCIPOU3BEACHUE
BEKTOPOB Yepe3 UX KOOPAUHATSHIL,
BBIYUCIIATD YTOJI MEXKAY IByMS
BEKTOPaMH, ABYMs MPSIMBIMH.
HaxoauThyTroaMex1ynpsMon
UILTOCKOCTBIO, YT OJIMEXK Y IBYMSI
IJIOCKOCTSIMUA aHAJUTHYECKUMU
METOJaMH.

BriBoauTSh, MCI0/1b30BATHGOPMY.JTY
PacCTOSIHUAOTTOUYKUIOIIIIOCKOCTH

[loBTOpEHue, 00001IeHHE
HCcUCTEMaTU3aUA3HAHUH

OcHoBHBIEPUTYPHI, (DAKTHIL, TEOPEMBI
Kypca IUIAaHUMETPUU. 3aJauu
TUTAHUMETPUU U METOJIBI UX

Pemats npocreitmue 3anadn
HaHAXOXXJICHUESIJTMHUYTJIOB B
reOMETPUUECKUX (Urypax,
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pEeIIeHHUS.
OcHoBHBIEQUTYDPBL, (PAKTHL, TEOPEMBI
Kypca CTEPEOMETPHUHU. 3a1aun

CTEPEOMETPUUU METOJIBIMXPELICHUS

npuMensThTeopemylludaropa,
TEOPEMBICUHYCOBHUKOCHUHYCOB.
HaxoauTh011aJbMHOTOYT OJIbHUKA,
Kpyra.
PacnosnaBaTbnogoOHbIeQUTYPHI,
HaXOJUTh OTHOIICHUS JJINH
UILIOIAACH.
Hcnonb3oBaThnpupeieHUN
CTepeoMeTpUUeCcKrX3aaau(aKTsl

Y METO/JIbI TUIAHUMETPUU

OBUIEE KOJIMYECTBO
JACOBIIOITPOI'PAMME

34

TEMATHYECKOE IINTAHUPOBAHUE
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10 KVIACC

KoaudecTBo 9acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
2 DAMBIC H TIIOCKOCTI B TPOCTPAHCTBE . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
I1
3 epHeHﬂmiympHOCTB MPAMBIX H 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEH
4 VYTl MeXIy NPSIMBIMU U TNIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHoOrorpaHHUKu 11 1 https://m.edsoo.ru/XPW9U5SFB2
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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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 (L (PPOBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
Tena Bpaiienus 12 https://m.edsoo.ru/HYOWQL5KQ
O06bEMBI TEN 5 1 https://m.edsoo.ru/B9ORVIYC9
B
CICTOPEL 1 KOOPAMHATE B 10 1 https://m.edsoo.ru/4ANCL4AGOMF
MPOCTPAHCTBE
I1
OBTOpEHHE, O606H16HI:IC, 7 1 https://m.edsoo.ru/DORV3P725
cucreMaruisanusi 3HaHUUu
OBIIEE KOJIJMYECTBO YACOB I1O 34 3 0

[TPOI'PAMME
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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
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHOBHBIE TIOHSTHS
CTEpEOMETPHUH: TOUKA, IpsIMas,
IJIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IIJIOCKOCTEH, MapalIeNIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTusa: nepecekaronmecs
MIJIOCKOCTH, TIEPECEKAIOITUECS
npsiMast ¥ TNIOCKOCTh

https://m.edsoo.ru/NR6VIYCGK

[TonsTusa: nepecekaronecs
MIJIOCKOCTH, TIEPECEKAIOITUECS
MpsiMast ¥ IIIOCKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB
Ha pUCyHKaX, Ha ITPOCKIUOHHBIX
JepTeiKax

https://m.edsoo.ru/KMUQPILLO

Havanenbie cBenenus o kyoe u
MUpaMU/JIe, X Pa3BEPTKU U
moaenn. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2IJNHCZ

HavanbsHbie cBenenus o kyoe u
NUpaMuJIe, X pa3BEPTKU U
moenH. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5
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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

INousartre 06 aKCHOMaTUYECKOM
MMOCTPOCHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

ITousarre 06 aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPCOMETPHU:
aAKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

IlousiTe 00 aKCMOMaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

ITousiTe 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHHU U
CJIEICTBUS U3 HUX

https://m.edsoo.ru/13A98J679

11

B3anmHoe pacrnosoxeHue
MPSIMBIX B IPOCTPAHCTBE:!
nepeceKaroIuecs, napauieabHble
U CKpeIlHBaroIIHecs mpsiMble

https://m.edsoo.ru/lUIW8KR5Q

12

[TapamienbHOCTE NPSAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE:
rapajuieJIbHbIE IPSIMbIE B
MIPOCTPAHCTBE; MAPAJUICIbHOCTh
TPEX MPSIMBIX

https://m.edso0.ru/CS9VLQLH6

13

[TapanienbHOCTh MPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
[TapaniensHOCTH NPSAMOI U
MIJIOCKOCTH

https://m.edsoo.ru/P0O5J6D23U

14

VYTIbl ¢ cOHanpaBICHHBIMU
CTOPOHAMHU

https://m.edsoo.ru/LLJAVHVBW

15

VYroa Mexty IpsSMbIMU B
IIPOCTPAHCTBE

https://m.edso0.ru/KGIMSOEUK
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https://m.edsoo.ru/SLMI7R3BL
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

VYrois Mexay IpsMbIMU B

16 https://m.edsoo.ru/24LVWH9V8
MIPOCTPAHCTBE

17 HapaesbHocTs mockocTei: https://m.eds00.ru/BUSTQIHZT
MapajuIeNIbHbIC MIIOCKOCTH

18 CBojiCTBa MapaeabHeIX https://m.eds00.ru/0KQQK2ABA
TJIOCKOCTEH
[Ipocreiimue MpocTpaHCTBCHHBIE

19 (Gurypsl Ha IIOCKOCTHU: TETPAdP, https://m.edsoo.ru/MRT13XP79
Ky0, mapajujiesienumnes

20 [TocTpoenue ceyeHuit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceueHwuii https://m.edso0.ru/20GC3ZP9P
KonTponbHas paborta o teme

22 HpameIe 1 mockocTH B https://m.edsoo.ru/BI405QJEB
npocrtpanctBe. [lapamiensHOCTh
MPSIMBIX U IJIOCKOCTEN"
[TepieHAMKYISAPHOCTD MPSIMOM U

23 TJIOCKOCTH: TIEPTIICHANKY/ISIPHBIC https://m.edsoo.ru/RN45YBOSR
MPSIMBIE B IPOCTPAHCTBE

24 IpsMEIe napaiIenbHEIC o https://m.edsoo.ru/32MXRZDDL
MIEPIICHIUKYIISIPHBIE K TUIOCKOCTH

25 IpamEIe napajienbHELe 1 https://m.edsoo.ru/JPUOTOI3N
MEPIICHAUKYIISIPHBIE K TUIOCKOCTH

26 HpmHgK HEPHCHIMKYIHPHOCTH https://m.edsoo.ru/DC41W6K14
MPSIMOM M TUIOCKOCTH

27 Hp VSHAK HEPHCHIKYTAPHOCTH https://m.edsoo.ru/HD3D63S5P
MPSIMOH M TUIOCKOCTH

28 Teopema o fpAMOn https://m.edsoo.ru/YOIQSMOH1
MEePIEeHIUKYISIPHON MIIOCKOCTH

29 Teopema o npAMon https://m.edsoo.ru/81R5KU5RJ
MIePIEeHIUKYISIPHOU MIIOCKOCTH

30 Teopema o npsmoi https://m.edsoo.ru/HFKNPKZ7T

HepHeHﬂHKyHﬂpHOﬁ IJIOCKOCTH
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https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
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

31

[lepnieHIuKyIIsIp U HAKJIOHHBIE:

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 IIJIOCKOCTH

https://m.edso00.ru/638GKWY7V

32

[lepneHuKyIsip U HAKJIOHHBIE:

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
PsIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[lepnieHauKyIsIp U HAKJIOHHBIE:

paccTositHue OT TOUKHU JI0
IIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM J0 IIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnieHauKyIsIp ¥ HAKJIOHHBIE:

paccTosiHue OT TOYKH JI0
MIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 70 MIIOCKOCTH

https://m.edsoo0.ru/6P5BVV34R

35

VYTriabl B IPOCTPaHCTBE: Yroj
MEeXAY NPSIMOM U MIIOCKOCTHIO

https://m.edsoo.ru/PSFIXUALI

36

JIByrpaHHbIN yroJi, TMHEUHBIN
yroJi IBYTPaHHOIO yriia

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHbI{ yroJi, TUHEUHbIN
yroJi IBYrPaHHOIO yriia

https://m.edsoo.ru/ML0ZZYZC7

38

[TepnieHIUKYIIPHOCTH
IJIOCKOCTEH: IPU3HAK
MEePIEeHIUKYIAPHOCTH JBYX
IUIOCKOCTEH

https://m.edsoo.ru/YRQDSM9NH

39

[lepnieHIUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEePHIEHIUKYIISIPHOCTH BYX
MJI0CKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

[lepnieH IUKYJIAPHOCTD
IIJIOCKOCTEN: IPU3HAK
NEPIEHIUKYIIIPHOCTH IBYX

https://m.edso0.ru/TS8OAINH2
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https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
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

IJIOCKOCTEN

41

Teopema o Tpéx
MEPIEHINKYIIApax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
MEPIEHINKYIIApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MEPIEHINKYIAPaxX

https://m.edso00.ru/OWG81WDV3

44

KonTtponsHas pabota no temam
"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTet" u "YTIbl MEXIY
MPSIMBIMU U IJIOCKOCTSAMU"

https://m.edsoo.ru/VOXABPOPB

45

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOT'PaHHUKA, BBITYKJIbIE 1
HEBBINYKJIbIE MHOTOTPaHHHKY,
pa3BEpPTKa MHOTOTPaHHUKA

https://m.edsoo.ru/L5FTEZ80QX

46

[Ipu3ma: n-yroapHas nmpusma;
IPaHU ¥ OCHOBAHUS MPU3MBI;
npsiMasi ¥ HaKJIOHHAs! IPU3MBI;
OO0KOBas U MOJIHAS TOBEPXHOCTh
TIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napaJulesIenune/ U ero CBoicTBa

https://m.edsoo.ru/ITCOB1WIO

48

anaMI/ma: N-yrojipHas
InupamMuaa, rpaHd 1 OCHOBAHHC
IIUpaMHAbI; OOKOBas U IOJIHAS
IIOBCPXHOCTD ITUPAMU/IbI;
IpaBHJIbHAA U yceqéHHa;I
npaMuga

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

49

HpaBI/IJ'ILHLIe MHOT'OT'paHHUKH:
TIOHATHUC MTPAaBUIIBHOT'O
MHOT'OI'paHHUKA, [TpaBUJIbHAA

https://m.edsoo.ru/LWNGFZTWE
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https://m.edsoo.ru/0W5LZ1RVZ
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npu3Ma 1 nnpaBuibHadg mupamMuaa,
[IpaBUIbHAS TPEYrOJIbHAs
MAPaMHUJIA ¥ TIPABUIIbHBIN
TETpadaAp; Kyo

50

[IpencraBnenue o NpaBUILHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAdIP.

https://m.edso00.ru/06SH02I1DD

51

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPHUS OTHOCUTEIIHHO TOUKH,
MPSIMOM, TVIOCKOCTH. DJIEMEHTBI
CUMMETpPUHU B UPAMUJAX,
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTpPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brraucnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JIMaroHaJv, YTkl

https://m.edsoo.ru/EUP4AMN760

53

[Tmomanps 60KOBOM MOBEPXHOCTH
Y TOJIHOM MOBEPXHOCTU MPAMOI
MIPU3MBI, TJIOIIa/1b OCHOBAaHUH,
TeopeMa 0 G0KOBOM MOBEPXHOCTH
NPSAMOU MPU3MBbI

https://m.edso0.ru/SQY9XSIL6

54

[Tmomanp 60KOBOM MOBEPXHOCTH
Y TMOBEPXHOCTHU MPABUIILHOM
MMUPaMU/IBI, TEOPEMa O TIIOMIATH
OOKOBOM IMOBEPXHOCTH
yCceu€HHOM MUupamMuabl

https://m.edsoo.ru/R22FHBG60O

55

KouTtponsHas pabora o teme
"MHororpaHHuku"

https://m.edsoo.ru/VHYNJOMQD

56

TTousarue 00 00BéEME

https://m.edso00.ru/GM1LC394G

57

O06BEM TUpaMHIBI

https://m.edso0.ru/B307P8WTC

58

O06BEM TUpaMHIBI

https://m.edsoo.ru/PQZ9ED3YF

59

O0BEM TUpaMHIBI

L Ll L=l

https://m.edsoo.ru/RZ8BITMU9
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60

O0BEM nupamMuIbl

https://m.edsoo.ru/OHRFO2LCT

61

O0BEM pU3MBI

https://m.edsoo.ru/YEQP63ZD4

62

O06BEM ITPU3MBI

https://m.edsoo.ru/B46EMRRGE

63

O06BEM ITPU3MBI

https://m.edsoo.ru/FIMOWG6KFT

64

KonTtposnsHas paboTa o teme
"O06bEMBI MHOTOTPAaHHUKOB"

N

https://m.edso0.ru/23S50180N

65

[ToBTOpEHue, 06001EeHNE
CHUCTEeMaTU3als 3HaHH.
[Toctpoenune ceueHuit B
MHOTOTPaHHUKE

https://m.edso0.ru/KXTOCIOJG

66

[ToBTOpEenHue, 0600IIEHNE
CHCTEMAaTH3alIMs 3HAHUIA.
Brruncnenue paccTossHU: MEXIy
JIBYMsSI TOUKaMH, OT TOYKH JI0
MPSAMO#, OT TOYKH JI0 TJIOCKOCTH,
MEXIY CKPEIIMBAOIIUMHUCS
NPSAMBIMU

https://m.edsoo.ru/HKP613JUC

67

Hrtorosas koHTpoJbHAS paboTa

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHME, 0600IIEHNE
CHUCTEMaTH3aIMs] 3HAHWH.
Berurcienue yrioB: Mex Iy
CKPCIIHUBAOIIUMHUCS TTPSIMBIMH,
MEXIy IPSIMOK U IMIIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTJIOB MEXIY
IIOCKOCTSIMH

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: meHtp, paauyc,
JMaMeTp; TUTOTIA b
MTOBEPXHOCTHU chepsl

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacrnonoxenue
cepsl U MIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; miaomaab chepsl

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mrockocT. CeueHus mapa

https://m.edsoo.ru/QDCF8UGXE

[Hunmuaapudeckast TOBEPXHOCTH,
00pasyromue MHINHIPUICCKOM
MOBEPXHOCTH, OCh

MVIAHIPUIECKOH MOBEPXHOCTH

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

Hunuuap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yromas u
0Ch; ILJIOIAab OOKOBOH U
TTOJTHOM MOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N3o00paxkenue nunuHapa Ha
IocKocTH. Pa3zBépTka
uunuHapa. CedeHus MUWIMHIpa
(TIIOCKOCTBIO, MapaljIeNIbHOM
WJIY NIEPIEHANKYISPHON OcH
IUAITUHIPA)

https://m.edsoo.ru/OYMSPW10Z

Konudeckasi ToBepXHOCTb,
oOpa3ymolire KOHUIeCKOU
MOBEPXHOCTH, OCh M BEPITUHA
KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R
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Konyc: ocHOBaHue U BepIMHa,
oOpa3yroinas 1 0Ch; IJIOMAIb
OOKOBOH W MOJTHOH
IIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VY cey€HHBI KOHYC:
00pa3yIue 1 BbICOTA;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

https://m.edso0.ru/80VNITU20

10

N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IJIOCKOCTBIO,
MapayieIbHOM OCHOBAHUIO, U
IJTOCKOCTBIO, MPOXOASIIEH
yepe3 BEpUINHY)

https://m.edsoo.ru/OPVOCKUYU

11

KomMOunarus ten BpaiieHus u
MHOTI'OIPaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

MHoOrorpaHHuK, OMMMCaHHbBIN
okoJo cepsr; chepa,
BIMCAaHHAsl B MHOTOTPaHHUK WJIN
B TE€JIO BpallleHUs

https://m.edsoo.ru/RMYY1STLP

13

ITonusarue 00 00péme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

https://m.edsoo.ru/ACENHGLOZ

14

O06BEM ITUIMHAPA, KOHYCA

https://m.edsoo.ru/W8TGN5Z99

15

O6bEM 11apa u mIomaas cQepsl

https://m.edsoo0.ru/GTAYCMOTT

16

ITonoOHsIe TENA B
npocTtpancTBe. COOTHOIICHUS
MEX]Ty TUTOINAISIMHU
MMOBEPXHOCTEH, 00BEMAMHU
MOJOOHEBIX TEI

https://m.edsoo.ru/4ANO4FYUUX

17

KoHnTtponsHas pabota no temam
"Tena Bparenus" u "OO0beMbl

TCII

https://m.edsoo.ru/KCOMHJISWW
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https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
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18

Bekrtop Ha III0CcKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CI10)KeHHE U BEIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHUE BEKTOPA HA YUCJIIO

https://m.edsoo.ru/4AH7PLGBI1

21

Pasnoxxenne BexkTopa 1o Tpém
HCKOMILIaHAPHBIM BCKTOPAaM.
[IpaBuiio napamienenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPAaBUII JEHCTBUAN
C BEKTOpaMH

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

23

KoopanHaTHO-BEKTOPHBIN
METO/I TIPH PEIICHUN
TEOMETPUUECKHX 3a]1a4

https://m.edsoo.ru/BBI139Z7U

24

[IpssMmoyronpHas cucrema
KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreitmme 3axauu B
KOOpAMHATAX

https://m.edso0.ru/X9TSDNSQ3

25

Yroa Mex 1y BEKTOpaMH.
CkansipHO€ Mpou3BeIeHNE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Boruncnenue yrioB Mexy
MPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/EGRV3NF84

27

KonTtponbHas pabora no teme
"BekTopbl U KOOPJIMHATHI B
npocrpanctae"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEenue, 060061IeHNE U
CHCTeMaTH3allys 3HAHUH.
OcHoBHBIE (UTYpHI, (aKTHI,
TEOpeMBbI Kypca IUIaHUMETPHH

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

29

[ToBTOpEHue, 06001IeHNE U

https://m.edsoo.ru/VEMVY73YE
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https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
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cucTeMaTu3anus 3HaHUH.
OcHoBHbIE (HUTYpPHI, PAKTHI,
TEOPEMBI Kypca IUIaHUMETPUHI

30

[ToBTOpEHUe, 0000MICHNE U
CHUCTEMaTU3als 3HAHHM.
3aaun IIIAaHUMETPUH U METOIbI
WX PEIICHUS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHHM.
3ajaun MIaHUMETPUU U METOIbI
WX peIeHus

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpEeHUE, 0600IIEHNE 1
CUCTEMaTU3als 3HAHUM.
OcHoBHbI€ (HUTYpBI, PaAKTHI,
TEOPEMBI Kypca CTEpeOMETPUH

https://m.edsoo0.ru/ZY6BYLY7W

33

Hrtorosas koHTpoJbHAS paboTa

https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTU3alys 3HaHUH

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34
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https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

7

['eomerpus

7.1

OHGpI/IpOBaTB IOHATUAMMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX NPHU PEIICHHUH
r€OMETPUUYECKHX 33]1a4

7.3

OnepupoBaTh MOHATUSMH: MApAJUIEIBHOCTh W MEPHEHAUKYISIPHOCTD
MPSIMBIX U INIOCKOCTEN

1.4

Knaccuduimposars B3auMHOE pacrojoKeHHe MNPSMbIX U IMJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSMH: JBYTPAHHBIN yroJ, TpaHU OBYTPAHHOIO YIJa,
peOpo ABYTpaHHOIO yriia, JUHEWHBIH Yroyl JBYIPaHHOIO yIJia, TpajycHas
Mepa ABYTPaHHOIO yria

7.6

OnepupoBaTh MOHATHSAMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIIBIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUJIbHBII MHOTOTPAaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIC BBl MHOTOTPAHHHKOB (IMHpamua, MpU3Ma,
MIPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)

7.8

Knaccupuimpoare  MHOTOTpaHHUKHM, BBIOMpas ~ OCHOBaHUSA NS
KiaccupuKanuu  (BBIIYKIbIE M HEBBIMYKJIble  MHOTOIPAaHHUKH,
OpaBWJIbHbIE MHOTOTPAHHUKH, TMpSIMble W  HAKJIOHHBIE IPHU3MBL,
napasuiesIenuIe Ibl)

7.9

OHepI/IpOBaTB IIOHATHUAMMU: CeKylias IIJIOCKOCTD, CCUCHUC
MHOT'OI'PAHHUKOB

7.10

OOBACHATE IIPUHIMUIIBI IMOCTPOCHUMA ceuyeHH i MHOTOI'PaHHHKOB,
HCIIOJIb3Yyd METO CJICIOB

7.11

Crpouth cedeHUss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemarte 3amaun Ha HaXO0XKJACHHUE TCOMCTPUYICCKHUX BCIIMYUH II0 o6pa3uaM
WX aJIrOpuTMaM, IIPHMCHASA HM3BCCTHBLIC AHAJIUTUYCCKUC MCTO/bI IIPpU
pemiCeHUN CTAHAAPTHBIX MATEMATUYCCKUX 3aJlad Ha  BBIYHUCICHUC
paCCTOSIHI/Iﬁ MCKAY ABYMS TOYKAMH, OT TOYKH IO HpHMOﬁ, OT TOYKH OO
IIJIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCA ITPAMBIMU

7.13

Pemate 3amaun Ha HaXOXXACHHUE TCOMETPUUCCKUX BCJIIMYHUH I10 o6pa3uaM
Wi ajJropurMam, IMIMPUMCEHAA H3BCCTHBIC AHAJIUTHYCCKUC MCETOIbI IIPpU
pCeHICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BBIYHCIICHHC YIJIOB
MCKAY CKpCIIUBAOIIMMUCA HNPAMBIMU, MCKIAY HpHMOﬁ 1 IINIOCKOCTBIO,
MCKY IIIOCKOCTSAMM, IBYI'PDAHHBIX YI'JIOB

7.14

Boruucnsate 00BEMBI M Iiomaau HOBCpXHOCTeﬁ MHOT'OI'paHHHUKOB




(mpu3Mma, mupamuaa) ¢ mpuMEHEHHeM (OPMYJ, BEIYUCIATh COOTHOUICHHUS

MEXIY IUIOIIAAMU MMOBEPXHOCTEM, 00bEMaMu 0 T0OHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh TOHATHUSMU: CHMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCh U
TUTOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYPBI
N3Bnekarb, mpeoOpa3oBBIBAaTh W WHTEPIPETHPOBATH HMHMOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, IpPeICTaBICHHYI0 Ha
yepTekax U pUCYHKaX
[MpumensaTh reoMerpuueckue (GakThl JJIST PEIICHUS CTEPEOMETPHUYCCKHUX
7.17 3a7a4, MPEANoararoluX HECKOJbKO IIAaroB PEUICHUs, €CIU YCIOBHUS
MIPUMEHCHWS 3a/IaHbI B SIBHOU (hopMe
718 [IpuMenaTs, npOCTEHIIME MNPOTrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHKAITHOHHBIC CHCTEMBI TP PEIICHUH CTEPEOMETPUUICCKUX 3319
719 [IpuBOUTE MPUMEPH MATEMATUYCCKUX 3aKOHOMEPHOCTEH B TpHpOJIE U
JKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTh TIOJTydeHHBIC 3HAHUS HA MPAKTHKE: aHATM3UPOBATH pealbHbIC
CUTyalldd W TPUMCHATHh HW3YYCHHBIC TIOHATHS B TMpoIecce IOMCKa
pEIICHUS MaTeMaTHIeCKH CHOPMYTUPOBAHHON TTPOOIEMBI, MOJICITUPOBATH
7.20 peaIbHbIE CHUTYallMH Ha SI3bIKE T€OMETPHH, HCCICIOBATh IMOCTPOCHHBIC
MOJICNTH C WCIOJB30BAHUEM TEOMETPUYCCKUX IOHATHH H TEOpeM,
anmapara anreOppl, perarb NPAaKTHYEeCKHE 3a]add, CBSA3aHHBIC C
HAaX0XJICHUEM T€OMETPHUISCKUX BEJTUNIMH
11 KIIACC
Kon .
HpoBepsieMOro IIpoBepsiemble NpeMeTHbIe Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHus
pe3yJibTara
6 ['eomeTpus
OnepupoBaTh NOHATUSIMU: IMJIMHIPUYECKAs IOBEPXHOCTh, 00pa3yrouue
6.1 WIMHIPUYECKON TOBEPXHOCTH, LUIUHAP, KOHUYECKAs MOBEPXHOCTb,
oOpa3ymoImine KOHMYECKOH  MOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3znaBats Tena BpaiieHus (HUIMHAP, KOHYC, chepa u map)
6.3 OOBACHATD CIIOCOOBI MOJTYYSHHS Tl BpallleHus
6.4 KiaccuduiupoBaTs B3aMMHOE pacroiokeHue chepbl U II0CKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBaHHWE IIAPOBOTO CIOS, BHICOTA
IIAPOBOTO CJIOS, IIIAPOBOU CEKTOP
6.6 Boruncnate 00BEMBI M TUIOIIATM TMOBEPXHOCTEH TeNn BpalleHHUs,
' T€OMETPHUECKUX TeJl C MPUMEHEeHHeM (popmyr
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHMCaHHBIM B cdepy u
6.7 OTIMICAaHHBIN OKOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOT'PAHHUK U TEJIO
BpAIICHUS
6.8 BbIYHCHATE  COOTHOIICHHS MEXKAY IUIOMIAASMH TOBEPXHOCTEH W

00BEMaMH HO,Z[O6HLIX TCII




6.9

N3o6paxaTs n3ydaemble QUTYpHl OT PYKH M C MPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbInosHATE  (BBIHOCHBIE) IIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (GHUTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHUS Tell
BpallCHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (UTYpax, TNPEACTABICHHYIO Ha
YEpTE)KaAX U PUCYHKAX

6.12

[TpumensTh reomMeTprueckue (HakThl Al PEHICHHUS CTEPEOMETPHUECKUX
3a/1a4, MPEANOJIArarolUX HECKOJIBKO IIaroB pPELIEHUs, €CIH YCIOBUSA
MIPUMEHEHMs 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHﬂ CJIOKCHUA BeKTOPOB, BBIYUTAHUA BCKTOpOB %1
YMHO)KCHI/ISI BeKTOpa Ha YHuCIIO, 06”I)$ICH$ITI), KaKuMH CBOI\/JICTBaMI/I OHHA
oOmazmaroT

6.15

[IpuMeHsTh npaBUJIO NapajuieIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMHU: AEKApTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroil MEKIy BEKTOpaMH, CKaJspHOE MPOU3BEIEHUE BEKTOPOB,
KOJUIMHEapHbIE M KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxomuth cymMMy BEKTOpPOB M NMPOU3BEIACHHE BEKTOpa Ha YMCIO, YroJ
MEXAYy BEKTOPaMHU, CKaISIpHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocteiiimue reoMeTpuuYecKHMEe 3aJaud  Ha [PUMEHEHHUE
BEKTOPHO-KOOPJIMHATHOTO METOJIa

6.20

Pemate 3aJa4 Ha J0Ka3aTCJIbCTBO MATEMaTHUYCCKHUX OTHOIIICHUN H
HaX0XIACHUEC I'COMCTPUUCCKHUX BCIWYHH I10 06pasuaM Wi aJIrOpuTMam,
IIPUMCEHAA HU3BCCTHBIC MCETObI IIpu PEUICHUA CTaHAAPTHBIX
MaTEMaTHYCCKHUX 3aaa4

6.21

[IpumensaTh mnpocTelue MnporpaMMHbBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4

6.22

[IpuBOIUTE MpUMEpPHI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIEe U
KU3HHU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsTh TONYYeHHbIE 3HAHHUS Ha MPAKTUKE: AaHaJIU3UPOBATH
pealbHble CUTYyalldd M TNPUMEHSATh H3yYCHHBbIE TOHATHUS B IIpOIEcce
MONCKA pELICHUsT MaTeMaTH4eCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pPealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOEHHBIE MOJIENN C HCIOJIB30BAHUEM T€OMETPUUYECKHX MOHATUU U
TeopeM, armnapara anreOpsl, pemars NPaKTUYeCKUE 3aJ1aul, CBSI3aHHBIE C
HAX0KJIEHUEM I'€OMETPUUYECKUX BETUYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss mpsMble. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUleibHbIE TPSMBIE B  IMPOCTPAHCTBE,
MapaJIENBHOCTh TPEX MPSIMBIX, MNAPALICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHallpaBJI€CHHBIMU CTOPOHAMHM, VYIrojl MEXAY IMNpAMBIMHU B IMPOCTPAHCTBE.
[TapannensHOCTh MJIOCKOCTEN: MapajuieNbHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
mockocTei. [IpocTelimue mpocTpaHCTBEHHBIE (PUTYphlI HA TIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumnes, moCTpOeHne CeUeHnun

7.3

[lepneHuKynApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTU MPSAMON U MIIOCKOCTH, TEOpEMa O MPSIMO MEepIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsMOU J0
IJIOCKOCTH, MPOEKIUs (UTyphl HA IMJIOCKOCTh. [lepneHIuKyIIpHOCTh IIIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpSIMOYTOJ'IBHHﬁ INapaIeJICIINICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBast M IOJHAS MOBCPXHOCTH MUPAMUIBI, IpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHBHLIe MHOT'OIpaHHUKH: TIOHATHUC




MIPaBUJIBHOTO MHOIOTpaHHMKA, IIPABWIbHAsA IIpU3Ma M IMPAaBWIbHAs IUpamMuia,
MpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKka’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpPAaHCTBE: CHUMMCTPUSA OTHOCUTCIBHO TOYKH, HpﬁMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMUAaAxX, HapaJuICICIIUIICAax, IMPaBUIbHBIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHOH MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
IIOBEPXHOCTH M IOBEPXHOCTH IMPABWIBHOM NHMPAMHUABI, TEOpemMa O IUIOMAau

yceu€HHo# nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMICHUS MEXKY IIIOLIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlunuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 0Cb, IJIO0MIa/Ib OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroniue KOHNYECKONW MOBEPXHOCTH, OCh M BEpIIIMHA
KOHHYECKOW MOBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas M OcCh,
Iomaab OOKOBOM M TMOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOMAAb MOBEepXHOCTH ceprl. Banmuoe

PACIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCliIbHas IIJIOCKOCTb K C(bepe, IIomaab

cepsl

6.4

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

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTI'OTpPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlicTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajiesienunea W ciaeactBus u3 He€. OOBEM IMIMHIpA,

KoHyca. O0BEM I1apa 1 Iomaab chepsl




[TogoGHple Tenma B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU

o7 MMOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX T
6.8 Ceuenust nunuHApa (MapajuylesIbHO M INEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOSILEE YePE3 BEPILUHY), CEUEHUS 11apa
Bexrop Ha miockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekTopaMm. [IpaBmio napasmenenunena. PemeHne 3amad,  CBA3AHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeEKTOpA.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCXKAY MPAMBIMHA W IJIIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUUYECKHUX 3a/1a4




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

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3zoBaHus

Brnagenne MeromaMu JOKa3aTeNbCTB, aJIrOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (QOpMYIMpPOBATH U ONEPUPOBATh MOHATUSMU: OIPEIEIICHUE,
aKCHOMa, Teopema, CIIEJCTBHE, CBOWCTBO, MpPHU3HAK, J0Ka3aTEIIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMeHUE (GOpMYIUPOBATH
o0paTHO€ M MPOTHUBOIIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IMPHUMEPHI U
KOHTPpHOPUMEPLI, HCIOJIB30BaTb MCTOJ MaTeMaTHYEeCKOU WHAYKIUH,
IIpOBOAUTH J0Ka3aTCJIbHBIC pacCyxi€HUA npu PEIICHUA 3aaa4,
1 OLICHUBATh  JIOTMYECKYIO  MPABWIBHOCTh  PACCYKIECHUW;  yYMEHHUE
OIICpUpPOBATH TMOHATHAMHU: MHOKCCTBO, IOJIMHOXECTBO, OII€pallMl Hal
MHO>XXECTBAMHU, YMCHHC HUCIIOJIB30BAaTh TeopeTHKO-MHO)KCCTBeHHBIﬁ
arrmapar ajsd OIrMcCaHusd pCajlbHbBIX MPOUCCCOB U SIBIICHUH U npu pCuICHUN
3aja4, B TOM 4HCI€ U3 JAPYruX Y4eOHbIX TIPEIMETOB; YMEHHUE
OTIEpUPOBATh MOHATHSAMU: Tpad, CB3HBIA Tpad, mepeBo, muki, rpad Ha
TUIOCKOCTH; yMEHHE 3a/aBaTh M ONHUCHIBATh rpadbl pa3TUdIHBIMU
crioco0aMu; UCTIOIB30BaTh rpadbl IPU PEIICHUH 3a1a4

YMeHue omnepupoBaTh MOHATHAMH: HATypalbHOE YHCIIO, ILEJ0E YHUCIIO,
CTENEHb C IEBIM ToKa3aTesieM, KOpEeHb HATypalIbHON CTENEHHU, CTEIIEHD C
palMoHaIBHBIM TOKa3aTeIeM, CTEIICHb C JICUCTBUTEIIBHBIM ITOKa3aTeIeM,
jgorapuM dYHCIIa, CHHYC, KOCHHYC W TaHTCHC IPOMU3BOJILHOTO 4YHCIIA,
OCTaTOK TIO0 MOJYJIIO, PallMOHAIBLHOE YHCIIO, HWPPANMOHAIBLHOE YHCIIO,
MHOECTBAa HATypajbHBIX, IEJbIX, PalMOHAIBHBIX, JACHCTBUTEIBHBIX
YUCeNl, YMEHHUE WCIOJIb30BaTh IPU3HAKU JIEJTUMOCTH, HaWMEHbBIIHUN
0o0ImuiA eNUTeNIb U HAUMEHbIIIee 00IIee KpaTHOe, aropuT™ EBKinaa npu
pelIeHny 3a71a4; 3HAKOMCTBO C Pa3IMYHBIMU TO3UITMOHHBIMH CHCTEMaMH
CUYHMCIICHMs;  yYMEHHE  BBINOJHATH  BBIYUCICHHE  3HAUYEHUH U
npeoOpa3oBaHWs  BBIPAKECHUH CO  CTCNCHSIMH MW Jiorapudmamu,
2 npeoOpa3oBaHHs JPOOHO-paMOHATBHBIX BBIpKCHUH; yYMEHHE
ONEPUPOBATh  TOHATHSAMHU:  TOCIEAOBATEIBHOCTh, apu(pMeTHIYCCKas
nporpeccusi, reoMeTpuyeckas mporpeccus, OECKOHEYHO YObIBaromiast
reoMeTpuyYecKas Mporpeccus; yMeHHe 3a/1aBaTh MOCIEA0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYI; YMEHHUE OIEepUPOBATH
MOHATUSAMU: KOMIUIEKCHOE YHUCIO, CONPSIKEHHBIE KOMIUIEKCHBIE 4YHCIIa,
MOJYNb U apryMEHT KOMILUIEKCHOTO uurcia, (opMa 3alUCH KOMITJIEKCHBIX
gyucen (reoMeTpuueckas, TPUTOHOMETpUYECKass U anreOpanyeckas);
yMeTh MPOU3BOJIUTH apuU(PMETHUECKUe JAEeUCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; TPUBOJUTH HPUMEPHI HCHOJb30BaHHUS KOMIUIEKCHBIX YHCEI;
ONEPUPOBATH MOHATUAMU: MAaTpula 2X2 U 3X3, onpeaenuTesnb MaTpullbl,
T€OMETPUUECKHUI CMBICI OIPEIETUTEINS

3 YmMmenue OICpHUpPOBaTh IOHATHUAMU: pPALUOHAIIBHBIC, HWPPAIMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOI‘apI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYICCKHUC




YpaBHCHHA W HCPABCHCTBA, HX CHUCTCMbI, YMCHHC OIICPHUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXKJIECTBEHHOE IMpPeoOpa3oBaHUE, ypaBHEHHE,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIIBHOCTH
YpPaBHCHUM, HEPABEHCTB M CUCTEM; YMEHHUE peEllaTb YpaBHEHHS,
HCPAaBCHCTBA W CHUCTCMBI C IOMOIIBIO Pa3JIUYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IIPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTEMBI I PCHICHUA MATCMATUUYCCKHUX
3a/1a4 U 3a/1a4 U3 pPa3IMYHbIX 00J1aCTe HAyKU U pealbHOM JKU3HU

YMeHHne omnepupoBaTh MOHATHSAMH: (QYHKIHS, 4YETHOCTH (yHKIHUH,
NEepUOUYHOCTD (DYHKIWH, OTPAaHMYEHHOCTh (QYHKIUH, MOHOTOHHOCTBH
(GYHKIMM, SKCTpEMYM (YHKIMH, HauOoOJblllee U HauMEHbIIee 3HAYCHUS
(YHKIIMY HAa IPOMEXKYTKE, HENPEephIBHAS (PYHKIIMS, aCUMITOTHI rpaduka
(GbyHKIMM, TIepBast U BTOpas MPOW3BOJHAS (YHKIHH, FT€OMETPUYECKUH U
(¢u3nuecKkuil CMBICII TPOU3BOJHOM, TEepBOOOpa3Hasi, OIpereIEHHbII
MHTErpaji; yMEHHWE HAXOJUTh ACHMIITOTHI rpaduka (QyHKUHU; yMEHHE
BBIYMCIATh  MPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YacTHOIO U
KOMIIO3ULIMK (YHKUUN, HAXOJAWUTh ypaBHEHHE KacaTelbHOM K Tpaduky
(GyHKIMYM; yMEHUE HaXOJWUTh IPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJsi HCCIENOBaHUS (YHKUUH,
HaxXOJUTh HauWOOJbIINE W HAMMEHbIIWE 3HaueHus (QYHKIHM; CTPOUTH
rpauky MHOTOYIEHOB C HCIOJIb30BaHHWEM alrapaTa MaTeMaTH4ecKOro
aHaJIM3a; NPUMEHSTh MPOU3BOAHYIO ISl HAXOXICHHS HAWIy4IIero
pelieHnus B MPUKIATHBIX, B TOM YHCJIE COLUATbHO-d’KOHOMUYECKUX H
(bM3uYecKUX 3a/adax; HaXOAUTh IJIOMAIN U O0BEMBI (DUTY C TTOMOIIBIO
UHTErpaja; MPUBOJUTH IMPHUMEPbl MATEMaTHYECKOTO MOJEIUPOBAHUS C
oMo1IbI0 qudHepeHITnaTbHbIX YPaBHECHUI

YMeHune omnepupoBaTh TMOHATUAMH: Tpaduk dyHKIMM, oOpaTHas
dbyHKIMsSg, KoMmo3uiua (DyHKIUH, JTUHEWHas (QYHKIUSA, KBaApaTHYHAs
byHKIIHS, panoHanbHas byHKIUSA, CTeTICHHAs byHKIHA,
TpUTOHOMETpHUYeckne  (QyHKIHMH, OOpaTHBIE  TPUTOHOMETPUYECKHE
GyHKIMU, TIOKa3aTenbHass W Jiorapudmuueckas (YHKIUU; yMEHHE
CTpOUTh TpadUKU HM3YyYCHHBIX (DYHKIIHA, BBIMOJIHATH MPEOOpPa30OBaHHS
rpaduKoB QyHKIMIA, UCIIOJIB30BaTh I'padUKU U U3YUCHHS MTPOIECCOB U
3aBHCUMOCTEH, MPH PEIICHUH 3aJad U3 APYruX Y4eOHBIX MPEIAMETOB H
3aJa4 U3 peajbHON KM3HM, BBIpaXaTh (OPMYITaMU 3aBUCUMOCTH MEKIY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M rpaduku QyHKIMIA I peICHHsI
ypaBHCHMI, HEPAaBEHCTB W 3aJa4y C IapamMeTpaMu; H300paxarbh Ha
KOOPJMHATHOM TUIOCKOCTH MHOYKECTBA PEIICHUI YpaBHEHUH, HEPABEHCTB
U MX CHCTEM

YMeHue pemiaTb TEKCTOBBIE 3aJaydl Pa3HbIX THIOB (B TOM 4YMCIE Ha
HPOLIEHTHI, JOJM M YacTH, Ha JBIKEHHE, paboTy, CTOUMOCTb TOBApPOB U
yCIYT, HAJIOTH, 3a/1a4i U3 00JIACTH YNPaBICHUs JTUUYHBIMU M CEMEHHBIMU
(uHaHCAMH); COCTABJIATh BBIPAKECHUS, YPABHEHUS, HEPAaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 33Jaud, HCCIENOBATh IOJIyUEHHOE DEIIECHUE U
OILIGHUBATh IPABJIONOJA0OHOCTh PE3YAbTATOB; YMEHHE MOJIENUPOBAThH
peajbHblE CUTyallUd Ha $3bIKE€ MAaTEMAaTHKH; COCTaBJISATh BBIPAKEHMS,
YPaBHEHHUs, HEpPABEHCTBA M MX CHUCTEMBI 110 YCJIOBHIO 3aJayH,
HCCIIEI0BaTh IOCTPOEHHBIE MOJEINM C MCIOJIB30BAaHMEM ammnapara
ayreOpbl, MHTEPIPETUPOBATH MOJYYSHHBIH pe3ynbTaT

YMmenue ONICpUPOBATH NNOHATUAMHU: CPCAHEC apI/I(I)MCTI/I‘-ICCKOC, MCJHaHa,




HauOoJIbIIee U HAUMEHbIIIee 3HAUYCHUS, pa3Max, AUCIIEPCHsi, CTAaHIapTHOE
OTKJIOHEHHE YHCIOBOTO HAa0Opa; YMEHHE M3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMAIHIO, TIPEICTABICHHYIO B Ta0/IMIaX, HA AUarpammax, rpapukax,
OTPAKAOILYI0 CBOKMCTBA PEAIBHBIX MPOLECCOB U ABJICHUM; MPEICTABIATh
UHPOpPMALIMIO € TIOMONIBI0 TAaONMWIl W JAWarpamMM; HCCIEIO0BATh
CTaTUCTHYECKHE [aHHbIE, B TOM YHCJE C IPUMEHEHHEM rpadudecKkux
METOJIOB M 3JIEKTPOHHBIX CPEJCTB; rpapuecK UCCIEA0BaTh COBMECTHbBIE
HAOJMIOJEHUsIT C TIOMOUIbIO JMarpaMM pacCceuBaHUs U JIMHEHMHOU
perpeccun

YMeHHe onepupoBaTh NOHATHUSAMHU: CIIYYalHBIM ONBIT M ClydalHOE
cOOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; yMEHUE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpaUUYeCKUX METOJ0B; NPHUMEHATH
(opMyIbl CIOKEHUST M YMHOXEHHUS BEpOSITHOCTEM, (hopMyly MOJHON
BEpOsTHOCTH, hopmyny beprynnun, komOuHaTopHbIE (AaKThl U (HOPMYIIBI;
OIICHUBAaTh BEPOATHOCTU pEaJbHBIX COOBITHH; yMEHHE OIEepHUpOBaTh
MOHATHSAMM: CIlydallHas BEJIIMYMHA, paCHpEAeIICHHE BEpOSTHOCTEM,
MaTeMaTH4ECKOE OXHUIAHUE, IUCIEPCUS W CTaHAAPTHOE OTKJIOHEHHE
CllydallHOM BEJIMYMHBI, (QYHKUMU paclpeiesieHuss U  IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEJbHOIO M HOPMAJIBHOTO  pacHpeAesiCHNN;
YMEHUE WCIOJb30BATh CBOWCTBA M3YYEHHBIX PACHPEACICHUN A
pelieHus 3ajay; 3HAKOMCTBO C TOHATUSIMU: 3aKOH OOJBIINX YHCEN,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHME MPUBOJIUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OICPUPOBATH MOHATHAMH: COYCTAHHE, NIEPECTAHOBKA,
YUCJIO COYETaHWH, YHUCIO TEepPecTaHOBOK; OwHOM HploTOHA; ymeHHe
MPUMEHATh KOMOMHATOPHBIE (PAKTHI U PacCyXAEHUS Ul pEeIIeHUs 3a71a4;
OLICHUBATh BEPOATHOCTH pEabHBIX COOBITHI; COCTaBIIATh
BEPOSITHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH MOJYYCHHBIN PE3YIbTAT

YMenue omnepupoBaTh HOHATUSAMU: TOYKA, IMpsiMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeJIMYMHA yria, IUIOCKUHA  Yrod,
JNBYTPaHHBIA YroJ, TPEXTPAHHBIN Yroyl, CKPEIIMBAIOIIUECS MpPSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTh MPAMBIX M IJIOCKOCTEH, yroi
MEXAYy NPSIMBIMHU, YroJl MEXKIY MPsIMOM M IUIOCKOCTBIO, Yrojl MEXKIy
IUIOCKOCTSIMHU, PAcCTOSTHUE OT TOYKU JO IJIOCKOCTH, PACCTOSTHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEX]Y MJIOCKOCTSIMU; YMEHHUE UCIOIB30BaTh MpHU
pellleHnr 3a/a4 M3yuyeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHUE
OIICHUBATh  pa3Mepbl OOBEKTOB  OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENU C IMOMOIIbI0 T'€OMETPUYECKUX TOHATUH U
BEJIMYMH, pelIaTh CBsI3aHHbIC C HUMH MTPAKTUYECKHUE 3a/1a4H
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YMeHue onepupoBaTh HOHATHAMU: IUIOWAAb (QUIYpbl, 00BEM QUIypBHI,
MHOTOT'pPaHHMK, MPaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTOTPaHHUKA,
KyO, napanienenunen, Npu3Ma, NUpaMuia, ¢urypa ¥ TOBEPXHOCTh
BpallleHMs], LUJIUHAP, KOHYC, Liap, cdepa, miomans chepbl, Mionaas
MOBEPXHOCTU MUPAMUIbI, NPU3MBI, KOHYyca, IMIMHApa, 00bEM Kyoa,
IPSMOYTOJIBHOTO TapajuleNenunesia, MUpaMuIbl, MPU3MbI, LUIMHIPA,
KOHYca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LIMIMHAPA,
napajuleJbHble OCH WM OCHOBAHUIO, CEYEHUE 1Iapa, IIJIOCKOCTH,
Kacatomasicss cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CeueHHe
MHOTOI'paHHUKA, W300pakaTh MHOTOTPAHHUKHU, (UTYPbl U MOBEPXHOCTU
BpAIICHUS], X CEYECHHUs], B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJCTB;




YMEHHUE MPHUMEHSATh CBOIMCTBA r€OMETPUYECKUX (DUTYp, CaMOCTOSTEIHHO
(dbopMynUpoBaTh ONpECeNCHUS U3y9aeMbIX (DUTYp, BBIABUTATH TMIIOTE3BI
O CBOICTBaxX M MpH3HAKaX I'€OMETPHUUYECKUX (HUTyp, 0OOCHOBBIBATH HIIH
OTpoBepraTh HX; YMEHHE TMPOBOJUTH Kilaccupukanuio Quryp 1o
pa3MYHBIM TPU3HAKAM, BBITIOJHATH HEOOXOJWMBIC JOMOJHHUTEIbHBIC
TIOCTPOCHHS

11

YMeHue omnepupoBaTh MOHSATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napayieNbHBIA NEPEeHOC, CHMMETpPHUs Ha TUIOCKOCTH U B MPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHue MMOA00Ws, MOnOOHBIE (UTYpHI; yMeHHe
pacrio3HaBaTh paBHBIE W NOJOOHBIE (UTYPHI, B TOM YHCIE B MPHPO/IE,
WCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPUYECKHE OTHOUICHHS
MIPH PEIIeHUH 3aJ1a4; HaXOAUTh TEOMETPUUECKUE BETHUUHBI (JUTHHA, YTOJI,
IJI011a/1b, 00BbEM) MPU PEIIeHUH 3334 U3 APYTrUX y4eOHBIX IMPEIMETOB U
W3 peaJbHOW JKW3HW; YMEHHUE BBIUMCIATH T€OMETPUYECKHE BEITMUMHBI
(mmuHA, yroy, IUIOMAAb, OO0BEM, IUIOMIATh TOBEPXHOCTH), HCIOIB3YA
n3ydeHHble (HOPMYIBI MU METOMBI, B TOM 4YHCJE: TUIOIAAb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYyCa, MWINHIAPA, IUIOmaas chepbl; 00bEM Kyda,
MPSMOYTOJIFHOTO  TIapaJUIeNieNuIieia, MHPAMUIbL, TPU3MBI, IHIHHIPA,
KOHYca, I1apa; yMEHHE HaX0UTh OTHOIIIEHHE 00BEMOB TIOTI00HBIX (hUryp
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YMeHue onepupoBaTh MOHITHSIMH: MPSAMOYTOJIbHASI CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOpa Ha YHCIO, pPa3jioKeHHE BEKTopa Mo 0Oa3ucy,
CKaJs[pHOE TPOU3BEACHHUE, BEKTOPHOE MPOU3BEIEHUE, Yol MEXIy
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METOJ
JUIA peIlleHUs TEeOMEeTPUYECKUX 3aJad W 3ajad JAPYrux ydeOHBIX
MIpeIMETOB
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YMmenue BpIOMpaTh MOAXOISANIMM METOA JJIsi pELIeHUs 3ajauu;
MOHMMAaHHe 3HAYMMOCTH MAaTeMaTUKH B HW3YYEHUU MPHUPOJHBIX U
OOLIECTBEHHBIX  MPOLIECCOB M  SIBIIGHUH; yMEHHE pPAClO3HaBATh
IPOSBIICHUE 3aKOHOB MAaTeMaTUKU B HCKYCCTBE, YMEHHE MPHUBOJIUTH
IpUMEPbl  MAaTEMAaTHYECKUX OTKPBITUH pPOCCUMCKOW W MHPOBOM
MaTeMaTHYeCKON HayKu




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kox IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYMCICHUS
1.1 Harypanbuble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
19 Panmonanenapie  ymucia. OOBIKHOBEHHBIC ¥ JECSITHYHBIC JPOOH, MPOIEHTHI,
0eCKOHEUHBIC IEPUOTNIECKUE IPOOH
13 Apudmernueckuit KOPEHB HaTypajpHOH creneHu. JlelcTBusa ¢ apudmeTnyecKuMu
KOPHSIMHU HATYPAITbHOM CTETICHH
14 Crenens c 1enbiM nokazatesneM. CTeneHb ¢ palMoHalbHbIM MoKa3zareneM. CBolicTBa
CTETIeHU
15 CuHyc, KOCHHYC W TAaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapr (MBI
JlelictButenbHple  YHuCia.  ApudMeTHYEeCKHEe OTmepalud ¢ JICUCTBUTEIBHBIMU
1.7 guciaMu. [TpuOamkEHHbIC BRIYUCIICHUS, TIPABIIIA OKPYTJIICHUS, TIPUKHUJIKA U OICHKA
pe3yJbTaTa BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpOKEHUH
1.9 KommnekcHeie yncna
2 VYpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPAaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapu(OMHUIECCKUE YPABHEHUS
2.5 Ienpie 1 1poOHO-pAIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPAaBEHCTBA
2.7 [Toka3zarenbHbIC U JTOTapu(HMHUIECKHE HEPABEHCTBRA
2.8 TpuronomeTpuyecKkre HEPaBEeHCTBA
2.9 CucTtemMbl 1 COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cucTeMbl JMHEWHBIX ypaBHEHUN. OnpeaenuTesb MaTPHIIbI
3 OyHKIMH U TpaduKH
31 Oyukuus, crnocoOwsl 3amanus QyHkuuu. ['paduk dyaxnuu. B3anmuHo oOparHbIe
¢byukiun. Y€rHple u HeuéTHble GhyHkuuu. [lepuonndeckre QyHKIMN
OO6nacth ompeneneHuss W MHOXKECTBO 3HaueHW QyHkiuu. Hymu ¢dyHKum.
39 [IpomexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKITUH.
MakcuMymbl W MUHUMYMBI GyHKuuu. Hambomnbiniee W HauMeHbIIEe 3HAUCHUE
(GYHKIIMH HAa TPOMEKYTKE
33 CrenenHas (yHKIMS C HATYpaJbHBIM M LIeTBIM Moka3aTteneM. E€ cBoiicTBa u rpaduxk.
CBoiicTBa u rpaduk KopHs N-0ii cTeneHu
3.4 Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U rpaduKu
3.5 [Toka3zaTenpHast u jorapudmuyeckas GyHKINU, UX CBOWCTBA U TpaPUKH




Touku paspeiBa. AcumnTotsl rpadukoB  QyHkiuit. CBolicTBa  (QYHKIHA,

3.6 HEINIPEPBIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTenNLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEH
3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havana maTemaTndeckoro aHanusa
4.1 [IpousBoanas ¢yHkuu. [Ipon3BoaHbIEe HIeMEHTAPHBIX HYHKIUH
[IpumeHeHne TPOM3BOJHONW K HCCIENIOBAHUIO (YHKIMI Ha MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. HaxoxjaeHne HaumOOJBIIEr0 W HAUMEHBIIETO 3Ha4YeHUs (PYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHOXecTBa 1 JIOTHKA
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBamMu. J{luarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTopuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BpaIlCHUS
7.5 KoopauHaTs! 1 BEKTOPHI




YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOrO aHalln3a, FEOMETPUSI.
Anrebpa u Hauana matemaTudeckoro ananuza. 10-11 knacc. Anumos 1I1LA.,
Konsrun FO.M., TkaueBa M.B. u np. Akuuonepnoe oOuiectBo «M31arenbeTBo
«IIpocsewenue»

* Maremaruka: anre6pa 1 Hayanaa MaTeMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

e udopmanimOHHO-METOANYECKOE MMUCHMO 00 OCOOCHHOCTSIX
npenojaBanus yueOHoro npeamera «Matemarukans 2025/2026
yueOHOM Toay https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e Meroanueckre peKOMEH AN TT0 CO3/IaHUIO KJIaCCOB
TEXHOJIOTHYECKOTO U €CTECTBEHHO-HAYYHOTO TIPOdHIICH U KJIACCOB C
yIITyOJIGHHBIM H3yYeHHEM MaTeMaTHKH, GU3UKH, XUMHUH, OMOJIOTHH B
00111e00pa30BaTEBHBIX OPTraHU3AIUAX C UCTIOIB30BAHUEM
UHPPACTPYKTYPHI, CO3IaHHON B paMKax HAIIMOHAILHOTO TPOCKTa
«O6pazosanue» (KBantopuymsl, IT-ky0s1, Touku pocrta u ap.) (2025 1.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.p
df

e (COOpHHK TUITOBBIX 3aJIaHUI JIJI TEKYIIETO OIICHUBAHUS 110 YU4eOHBIM
npeameraM «Martemaruka» u «udopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij _matematika informatika 2024.p
df

e Meroanueckne pekoMeHaanuu. ClieHapuu KOMILJIEKTOB Y9eOHBIX
3aJIaHU-KOHTEKCTHBIX 3a71a4 K Y4eOHOMY Kypcy «BeposiTHOCTD 1
cratuctukay. 7 kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i statistika komplekty ucheb
nyh_zadanij 2024.pdf

e Meroauueckue pekoMmeHaanuu. Cuctema OleHKH TOCTHKEHUM
IJIAHUPYEMBIX MMPEIMETHBIX PE3YJIbTATOB OCBOCHHUS YICOHOTO TIpeaAMeTa
«Matematukay. 10-11 xmaccsr (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_matematika_2024.pdf
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

® (Mos mkona» https://academy-content.apkpro.ru/
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