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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 | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajlbHBIX >KHU3HEHHBIX
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 s pelieHdus PaKTUKO-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 ONIPEAICIIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHue  MPOCTPAHCTBEHHBIX O00pa30B W  3aJa4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomeTpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0ydeHUs Ha YPOBHE CpeiHEero o0Iero oopa3oBaHusl.

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

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, TmpsAmas, IUIOCKOCTb,
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
IUIOCKOCTEN B MPOCTPAHCTBE: TNApajlyIeibHbIE IIPSMBbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  MiockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYISAPHOCTH IMPSMOU U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU 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: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOI'PAaHHMKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs 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. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS IMPAaMHUJA; NPABUIIBHAsL TPEYroJibHAs INHpPaMHUAA M IPaBUIBHBIN
TeTpa’ap; KyO0. IlpencraBineHne O NpaBUIBHBIXMHOTOIPAHHHMKAX: OKTajJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUM B IIHpaMHAAX, NapajuleJeNuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. 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
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM 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 HCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

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

Du3nvecKoe 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, peryJsipHas dusznueckas aKTHUBHOCTB); ¢dbuznyeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NPOPECCHOHATBLHOW  NESITENbHOCTH,  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 TMPOTHKCHUHM BCEH JKU3HHU, TOTOBHOCTBHIO K aKTHBHOMY
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 TJ00aJBHOTO XapakKTepa OSKOJOTHUYECKHX 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 MHUPOBO33PCHHS, 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
MaTEMaTUKA M MaTEeMaTHYCCKON KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yHTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

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

ba3zoBblesiornueckueeicTBUs:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHONICHUH MEXIY NOHATHIMH; (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJIUTEIbHBIE W OTPHUIATENbHBIC, CIWHUYHBIC, 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 JIOTMKH, IEAYKTHUBHBIX 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>KI€HUS U BbIBOJIbI;

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

bazoBblenccienoBarenbckmneieicTBUs:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUA MHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4ecKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YNIbTAaTOB, BBIBOAOB U 00001IEHNI];

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

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

e OLICHUBATH HaJEXKHOCTD UHpOpMaUU 1o CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISAMU OOILLEHHUS; SICHO, 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,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBATh MJIEH, HALIEJICHHBIE 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  3aJayd,  OKCIEPUMEHTa,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTBLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aja4; IPUHUMATh 11CJTh
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 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.

Vuueepcanvhvle  pezynamueHnvle  Oelicmeus, 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 MaTeEMaTHYECKOM 3a1auH;

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



e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId M YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CIECACTBUS W3 HUX IPU PEIICHUU
r€OMETPUYECKHUX 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 yrja; JUHEWHBIA Yroy JABYTPAHHOTO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

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

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NHpaMuaa; TpHU3MA,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

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

OrneprpoBaTh MOHATHIAMU: CEKYIIasl IIIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

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.

Pemrate 3a1aun Ha HaXOXKJACHUE T€OMETPUUSCKUX BEITMUYMH 1O o0pasiaM HIIH
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
CKPEIIUBAIOITUMUCS TTPSIMBIMHU.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKIY NPIMOM W  IUIOCKOCTBIO, MEXIYy
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



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; LIEHTP, OCb W
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 s 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 MATEMATHYECKHX 3aKOHOMEPHOCTEHM B MPUPOAE 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 CPOPMYITUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATh pEabHBIC
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: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

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

OOBICHATH CIIOCOOBI TMOTYYEHUS 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 IUIOIMIAAM  TIOBEPXHOCTEW  TeNm  BpalllCHHS,
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 IUIOMIAISMU MOBEPXHOCTEH U 00bEMaMu
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 MPEOOPa30BBIBATH 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 00JIa/1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

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

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

3amaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW 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 3agauM Ha [10Ka3aTeNbCTBO 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 PELICHUN CTEPEOMETPUUECKUX 3a4a4.

[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 HW3YYECHHBIE IIOHATHUS B NPOLECCE IMOWCKA 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 HAX0XKJAECHUEM T€OMETPUUECKUX BEJIIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
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n/m | TeMIPOrpaMmbi Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (wipposeIe)
o0pa3oBaTebHbIEPECYPCHI
bubmmoreka [{OK
1 Bezetiiie b cTepeoMeTpiio 10 https://m.edso0.ru/1c209e37
[IpsiMBbI€ M TIIIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bubnuoreka [IOK
[TapannenbHOCTBIPAMBIX U https://m.edso0.ru/1c209e37
IUTOCKOCTEMN
3 [IepneHIMKYISIPHOCTBIPAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
VYTl MKy NPAMBIMU U bubnuoreka [IOK
4 10 1
IIJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Muzororpariiit 1 L https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
0 OOLEMBIMHOrOTPAHHHIOB o L https://m.edsoo.ru/1c209e37
7 [ToBTOpeHue: ceuenus, 4 1 bubnunoreka [JOK
PacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



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

11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
n/m TEMIPOrpaMMbl Bcero KourpoJbHbiepatorsl | IIpakTuuecKkuepadoThl (wnpposeIe)
o0pa3oBaTe/bHbIEPECYPCHI
bub6mmoreka [{OK
! Tenappauenis 12 https://m.edso0.ru/1c209e37
. bubnuorexa [JOK
2 Obbenbrren > L https://m.edso0.ru/1c209e37
3 BexTopsl 1 koOpIMHATEI B 10 1 bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo0.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHUCTEeMaTU3alI3HAHU I https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOT'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DileKTpoHHbIenu¢ poBLIeOOpa3oBaTell
bHbIEpeCypChI

OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUU: TOUKA,
npsiMast, TIIOCKOCT,
npocTpaHcTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX: U300paKeHUS
IUIOCKOCTEH,
napajuieNbHbIX TPSIMbIX
(OTpe3KoB), CepeMHBI
oTpe3Ka

bu6moreka [IOK
https://m.edsoo.ru/aecc77cd

IlonsaTus:
MePECEKAIOIIHNECS
IUIOCKOCTH,
MepECEKAOIIHNECs TpsiMast
H IJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/2d8a9c99

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
[IEPECEKAOIIMNECS TIPAMas
U TNIOCKOCTh

bubmuoreka [JOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C
MHOTOTpaHHUKAMH,

bu6mmoreka [JOK
https://m.edsoo.ru/a63959ed



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

M300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

Hauanensie cBeneHus o
KyOe U nmupamupe, ux
Pa3BEPTKU U MOJACIIH.
CeueHUsAMHOTOTPaHHUKOB

bu6mmoreka [{OK
https://m.edsoo.ru/b30dff38

Hauanenbie cBeneHus o
KyOe U nmupamuje, ux
Pa3BEPTKU U MOJCIIH.
CedeHUs IMHOTOTPaHHUKOB

bu6moreka [IOK
https://m.edsoo.ru/3d8ffd32

Ilousttre 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

bu6moreka [IOK
https://m.edsoo.ru/0Occbc4fe

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHUHU
CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

bu6mmoreka [JOK
https://m.edsoo.ru/239c8ch4

ITousarue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTepEeOMETPUHU: AKCHOMBI
CTepeOMETPUU U

bu6mmoreka [JOK
https://m.edso0.ru/65c6b106



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

CICACTBUA U3 HUX

10

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPCOMETPUH: aKCHOMBI
CTEPCOMETPUH H
CJICOCTBUA U3 HUX

bu6mmoreka [{OK
https://m.edsoo.ru/258fc245

11

B3anmHoe pacrionoxenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs,
rapajuiejibHbIE U
CKpeIMBaOIINEeCs
NIpsIMBIE

bu6moreka [IOK
https://m.edsoo.ru/1a2520f6

12

[TapanneabHOCTH MPSMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuiesibHbIe PsIMbIE B
MIPOCTPAHCTRE;
MapajyuieIbHOCTh TPEX
MPSIMBIX

bu6moreka [IOK
https://m.edsoo.ru/93ad36b3

13

[TapamiensHOCTD IPSAMBIX
H INIOCKOCTEH B
MIPOCTPAHCTBE:
[TapannensHOCTH IPAMOT
M IJIOCKOCTH

bubmuoreka [JOK
https://m.edsoo.ru/eeld19b9

14

Yrael ¢
COHAIIPaBJIEHHBIMUCTOPOH
aMu

bu6mmoreka [JOK
https://m.edsoo.ru/9f4071b9

15

VYron Mexy NpsMbIMU B

bu6mmoreka [JOK



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

IIPOCTPAHCTBE

https://m.edsoo.ru/fe733862

VYrois MexX 1y IPMBIMU B

bubnuoreka [IOK

16 IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[TapamienpHOCTBIIIOCKOCT
17 i bu6mmoreka [{OK
https://m.edso0.ru/2e18f255
MapajvIeIbHBICTUIOCKOCTH
18 CaoiicTBanapaieabHbIXIT bubnuotexa [JOK
JIOCKOCTEN https://m.edso0.ru/e504d656
IIpocreitmme
MPOCTPAHCTBCHHBIC
19 (Gurypsl Ha TIOCKOCTH: Bubnuorexa LTOK
https://m.edsoo.ru/4a28dc02
TeTpa’ap, Kyo,
napajuieJenuIe;|
. bu6moreka [IOK
20 Hoctpoennecesenit https://m.edsoo.ru/1d434d0f
. bu6moreka [IOK
21 Hocrpoenecesernii https://m.edsoo.ru/ec26fe5d
KonTpossnas pabora no
teme "[IpsimMbie u
29 IUIOCKOCTH B bubnuoreka [JOK
MPOCTPAHCTBE. https://m.edsoo.ru/9a0a9e56
[TapaniensHOCTHIPAMBIX
U II0CKOCTEi"
[leprieHTUKYIAPHOCTD
93 MPSIMON U TUIOCKOCTH: bubnuoreka [IOK
MEepIEHUKYIIIPHbIE https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TPOCTPAHCTBE
24 IIpsimble mapasuienbHble U Bubmmorexa LIOK

https://m.edsoo.ru/0ac11c95



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

NIEPIEHUKYIISIPHBIE K
IJI0CKOCTH

[IpsiMble apajuieabHbIE U

bu6mmoreka [{OK

25
TTEPHICHAMIKYIAPHBIC K https://m.edso0.ru/ba545966
IUIOCKOCTH
[Ipu3nax
26 MEPHEHINKYIISIPHOCTH bubnmorexa LOK
P . P https://m.edsoo.ru/f85bfc46
MPSIMOM M TUIOCKOCTH
[Ipu3nak
27 MEPIEHINKYIIPHOCTH bubmmorexa [TOK
P o oD https://m.edso0.ru/79165d15
MPSIMOM M TUIOCKOCTH
Teopema o npssMon
28 e EeH UK st[ HOH bubmmorexa TOK
PHCHMIY AP https://m.eds00.ru/635¢5087
IUIOCKOCTH
Teopema o mpsimMoit
29 MEPHEHINKYIIIPHON bubmmorexa [OK
PHCHMKYIP https://m.edso0.ru/bd3745f8
IUIOCKOCTH
Teopema o npsimMoit
30 EPHEHINKYIIIPHON Eubmorexa HOK
PHCHAHKYIP https://m.edsoo.ru/7d18834b
IUIOCKOCTH
[lepnienqukynsip u
HaKJIOHHBIE: PACCTOSTHUE
bubmuoreka [JOK
31 OT TOYKH JIO IFIOCKOCTH,
. https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSMOU 110
ILIOCKOCTH
Ilepnenoukymsp u
PHEHIATEYTD bubmuoreka [JOK
32 HAKJIOHHBIE: PACCTOSIHUE

OT TOYKH OO IINTOCKOCTH,

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

paccTosiHue OT NPAMOU 110
IJI0CKOCTH

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSHUE

33 OT TOYKH JIO IIOCKOCTH bubmnorexa [TOK
A " https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSAMOU 110
TIJIOCKOCTH
[lepnenaukyisp n
HaKJIOHHBIE: PACCTOSTHUE
34 OT TOYKH JIO TFIOCKOCTH bubmmorexa [TOK
8 " https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSAMOU JI0
TIJIOCKOCTH
VYTIBl B IPOCTPAHCTBE:

35 0JI MEX]1y TIPSIMOIL U bubmorexa T[OK
. OCKOC H}}(’) P https://m.edsoo.ru/6b61b2b4
IJI0CKOCTh

BYTI'PaHHBINA yIroJI,

36 fnli’;};mmﬁ ZIJFI bubnuoreka [IOK

I[ByrpaHHOI?I(f yroa https://m.edsoo.ru/5faOb3ce
BYTI'PaHHBINA yroJl,

37 fmz;gmmﬁ Z; bubnuoreka [JOK
nByrpaHHorycf yraa https://m.edsoo.ru/c7c777ed
[lepnieHTUKYIAPHOCTD

38 IJIOCKOCTEH: IPU3HAK bubnuoreka [JOK
MEePIEHIUKYISIPHOCTU https://m.edsoo.ru/ec3e2da3
JBYX IJIOCKOCTEN
[lepnieHTUKYIAPHOCTD

39 IJIOCKOCTEN: MPU3HAK bubnuorexa [IOK
MEPIEHUKYIIAPHOCTU https://m.edsoo.ru/ed9e2a8e

JIBYX TUIOCKOCTEM



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

[lepneHUKyYIApHOCTD
IJIOCKOCTEMN: IPU3HAK

bubnuoreka [IOK

40 NEPIEHUKYIIIPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEMN
41 Teopema o bubnuorexa [JOK
TPEXTEPIICHIUKYIISIPax https://m.edsoo.ru/e4972cdc
42 Teopewma o bubnuorexa [JOK
TPEXMEPIECHIUKYJIIIpax https://m.edsoo0.ru/52188a7d
43 Teopewma o bubnuorexa [JOK
TPEXMEPIIECHINKYIIIPax https://m.edso0.ru/9f246736
KonTpossnas padbora no
TeMaM
44 "[lepnieHIUKYISAPHOCTH bubnuoreka [JOK
NPSAMBIX U IIOCKOCTER" 1 https://m.edsoo.ru/5b971ef3
"VYrael MeXy NPSIMBIMU U
IJIOCKOCTAMHA"
[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTbI
MHOTOTpaHHUKA,
45 BBIITYKJIbIC U HEBBIITYKJIbIC bubmmorexa [JOK
https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTpaHHUKA
[Tpu3ma: n-yronbHas
MpU3Ma; TpaHu U
46 OCHOBAHUS IPU3MBI; bubnuoreka [JOK

npsMas 1 HaKJIOHHaA
IIPpU3MBI; OokoBas 1
IMOJIHAA TOBEPXHOCTDH

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

IIPU3MBI

47

[Tapamtenenunen,
IIPSIMOYTOJIbHBIN
napajuleIIenuIe U €ro
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/8a7be683

48

[Inpamuia: N-yrosbHast
nupamua, rpaHu u
OCHOBaHUE HPaAMUJIbL;
OOKOBas U MOJIHAs
MOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCeUEHHAsS
nupamuaa

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

49

[IpaBunbHBIE
MHOTOTPAaHHUKU: TIOHSTHE
MIPaBUIILHOTO
MHOTOTpaHHUKA;
MpaBUJIbHAS TPU3Ma U
MpaBUJIbHAS TUPAMUJIA;
MIpaBWJIbHAS TPEYTOJIbHAS
MUpaMuia ¥ NpaBUIbHBINA
TeTpa’ap; Kyo

bu6moreka [IOK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o
MPaBUITbHBIX
MHOTOTpaHHUKaX:
OKTasp, J0JAeKadip U
HKOCA3IP.

bubmuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

Cummerpus B
IIPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO

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



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

TOYKH, IPSAMOM,
TUIOCKOCTH.
DNEeMEHTBICUMMETPUH B
MUpaMUIax,
napaiesienumnes1ax,
MPaBUILHBIXMHOTOTPAHHH

Kax
Beruucnenue 3eMeHTOR
52 MHOTOTPaHHUKOB: pEOpa, brbamorexa [OK
https://m.edsoo.ru/6cdbecef
JTUarOHAJIU, YIJIbl
[Tmomane 6oxoBO#
MOBEPXHOCTH U MOJHOU
ITOBEPXHOCTH MPSMOU
53 MIPU3MBI, TUIOIA/h bubmorexa LOK
. https://m.edso0.ru/37d84157
OCHOBaHUH, TEOpeMa o
OOKOBO MMOBEPXHOCTH
NPAMOUN MPHU3MBbI
ITmomans 0OKOBOI
MMOBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOM
54 MMUPaMU/IbI, TEOPEMa O bubmorexa HOK
. https://m.edsoo.ru/5603e30b
TLJIOIA I OOKOBOM
MOBEPXHOCTU YCEYEHHOU
MTAPaAMU/IBI
55 KontponbHas padoTa no bubnuoreka [JOK
teMe "MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka [JOK
% Honsrneododreme https://m.edsoo.ru/7ad0020b
57 O6BpéMnUpamMu Il bubnuorexa LIOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b

https://m.edso00.ru/235171b3

N bub6mmoreka [{OK
58 06
DEMITHPaMHAH https://m.edsoo.ru/f47dfefd
N bubnuotexa [JOK
59 06
DEMITHPaMHAH https://m.eds00.ru/79¢10312
N bubnuotexa [JOK
60 06
DEMITHpaMuAH https://m.edsoo.ru/2faadc3f
" bubnuorexa [JOK
61 06
DEMIPHIMEL https://m.eds00.ru/79853608
N bubnuorexa [JOK
62 OObEmmpH3Mb! https://m.eds00.ru/1e053890
N bubnuorexa [JOK
63 ObEMIpH3MEI https://m.edso0.ru/482d3f51
KonTtponpHas padota no
64 teMe "O0bEMBI bubamorera LOK
" https://m.edso0.ru/28a6573c
MHOTOTPaHHUKOB
[ToBTOpeHue, 0600IICHNE
65 CHCTEMAaTH3alLMsl 3HAHUIA. bubnuoreka [{OK
[ToctpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHUE, 0000IICHNE
CUCTEMAaTH3aIUs 3HAHHH.
Brruucnenue pacctossHMiA:
MCHULY JIByM TOqK%MH’ bubmuoreka [JOK
66 OT TOYKH JI0 MPSIMOM, OT

TOYKH JI0 TNIOCKOCTH,
MEXKIY
CKpEIIUBAIOIINMUCS
MPSIMBIMU

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9

67

HroroBaskoHTpobHAsIPAO
ora

bubnuoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEenue, 06061IEHNE
CUCTEeMaTU3als 3HaHH.
Brrunciienue yrios:
MEXITY
CKPEIIUBAIOIINUMHUCS
MPSIMBIMU, MEXTY TPSIMOM
Y TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTJIOB
MEXTY TTOCKOCTSMH

bu6moteka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KVIACC

Ne KoanuyecTBouacos

Temaypoxa Bee | KomTponnHbiep 1T —— Jarau3ydye | DiieKTpoHHbIeH(PPOBbICOOPa3OBATEIH
n/ HUS HbIEpecypChl
I ro a0oThI a00ThbI

Cdepa u map: 1eHTp,

1 paanyc, TuaMerp; 1 bubnuoteka [JOK
oAb https://m.edsoo.ru/0341bc2b
MTOBEPXHOCTH CPepbl
Bzaumnoe
pacnosioxkeHue cepsl

5 U TIJIOCKOCTH; 1 bu6moreka [IOK
KacaTeabHast https://m.edsoo.ru/bed12a43
MIJIOCKOCTH K cepe;

IJI01a b CHephl
N3obpaxenue chepsl,
3 miapa Ha IIOCKOCTH. 1 bubmorexa HOK
https://m.edsoo.ru/bc15f7f2
Ceuenusiapa
Huwmaapudeckas
MTOBEPXHOCTb,
o0pa3 ne
4 L{I/Iimi,z}[;ldlqecxoﬁ 1 bubmotera [JOK
https://m.eds00.ru/6054b8c1
MMOBEPXHOCTH, OCh
HAJTUHIPHIECKOM
MMOBEPXHOCTHU
5 Egi:gap;} OCHOBATITE 1 bu6mmoreka [JOK
https://m.eds00.ru/188f6216
MTOBEPXHOCTb,



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

oOpa3yrolas u ocCh;
II0MIa b OOKOBOW U
IIOJTHOW ITOBEPXHOCTH

N3o06paxenune
LWIMHpA Ha
JI0CKOCTH. Pa3zBéprka
nunuHapa. CeyeHus
HWIMHIpa
(TTOCKOCTHIO,
MapayieIbHON WK
MEPIEHIUKYIISIPHON
OCH LUJIMH]IpA)

bubmmoreka [{OK
https://m.edsoo.ru/016e25eb

Konnueckas
TTOBEPXHOCTb,
obOpazyromue
KOHHUYECKOI
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTHU

bu6moreka [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHue u
BEpIINHA,
oOpa3ymolas 1 ocCb;
IUIoIAaas OOKOBOM U
MTOJTHOM MOBEPXHOCTH

bu6mmoreka [JOK
https://m.edso0.ru/897dd3b2

Y ceu€HHBIN KOHYC:
oOpa3ymoiiue u
BBICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab3

10

N306paxeHue KoHyca

bu6mmoreka [JOK



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

Ha IUIOCKOCTH.
Pas3sépTka KoHycCa.
Ceuenus koHyca
(TI0CKOCTHIO,
IapajuIeIbHON
OCHOBAHUIO, U
IJI0CKOCTBIO,
MPOXOSIIEH yepe3
BEPIIHHY)

https://m.edsoo.ru/Obdelbe8

KoMmOunarmus ren

11 BpaeHus 1 bu6moreka [IOK
https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHororpaHHuk,
OTIMCAHHBIN OKOJIO
12 chepsr; chepa, bubnuoreka [IOK
BIIMCaHHAs B https://m.eds00.ru/0b136158
MHOTOTPaHHUK WUJIU B
TEJIO BpallCHHs
[TonsTe 06 00BEME.
13 OCHOBHBIEC CBOWCTBA bubmotera [JOK
. https://m.edso0.ru/26a03fb7
00BEMOB Tel
14 OOBEMIMIMHAPA, bubnuoreka [JOK
KOHYycCa https://m.edso0.ru/5513d87b
15 O0bEM m1apa u bubnuoreka [JOK
101 A b CHephl https://m.edsoo.ru/d189bde2
ITonoOHbIE TEMa B
16 IIPOCTPAHCTBE. bubnuorexa [IOK

CoOoTHOILIIEHUS MEKTY
IUTOIAISIMHU

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



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

IIOBEPXHOCTEH,
00BEMaMHU 110 I0OHBIX
TEN

KontponsHas pabora
o remaMm "Tena

bu6mmoreka [IOK

17 BpaleHus" u https://m.edsoo.ru/4a33a8ab
"O0BemsbI Ten"
18 BekTop Ha miockoctu bubnuorexa [JOK
U B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxxeHnue u bu6moreka [IOK
BBIYUTAHUEBEKTOPOB https://m.edso0.ru/23f4f089
20 YMHOKEHUEBEKTOPAH bubnuorexa [JOK
a4KCIIo https://m.edsoo.ru/dee379eb
Paznoxkenue BekTopa
0 TpEM
21 HEKOMILIAHAPHBIM bubnuoreka [IOK
BEKTOpaM. https://m.edsoo.ru/a28fd74e
[IpaBunonapasmienenu
neaa
Pemenne 3amau,
CBSI3aHHBIX C
22 MIPUMEHECHHUEM TPABHII Bu6mmorexa LIOK
N 5 https://m.edso0.ru/5a827900
NeUCTBHIA C
BEKTOpaMH
Koopaunarho-
BEKTOPHBINA METOJ MpHU BuGmorexa LIOK
23 peleHnn

TCOMECTPHUICCKUX
3aaa4

https://m.edsoo.ru/d3alfe30



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

[IpssMoyromnpHas
CUCTEMA KOOPJMHAT B

24 IIPOCTPAHCTBE. bubnuorexa [JOK
Koopaunats! BekTopa. https://m.edso0.ru/48db7058
[Ipocreiimme 3anauu B
KOOpAMHATAX
Yron mexny
BEKTOPAMH.

o5 CKaTSDHOE bubmmoreka [{OK

p https://m.edsoo.ru/725¢effc4
MIPOU3BEICHUE
BEKTOPOB
Brruncinenue yrios
26 MEXIY IPSAMBIMU U bubmorexa LIOK
Yy ip https://m.edsoo.ru/8efbe78e
TTOCKOCTSIMH
KontponbHas padoTa

97 o teme "Bektopsl bubnuoreka [IOK
KOOpJIMHATHI B https://m.edsoo.ru/77c22fc5
npocrpanctae"

[ToBTOpEHME,

0000111EHNE U

CHUCTEeMaTH3aIlns

. bubnuoreka [JOK
28 3HaHui. OCHOBHEIC
https://m.edsoo.ru/1780ba5d

¢burypsl, GhakTsl,

TEOPEMBI Kypca

IJIAHUMETPUHU

[ToBTOpEHuUE,

29 00001IeHNE U bu6mmoreka [JOK
cucTeMaTu3alus https://m.edsoo.ru/078cd184

3HaHui. OCHOBHEIC



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

¢burypsl, hakTsl,
TEOpeMBI Kypca

IIaHUMETPUU

30

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3aIIH
3HAHUU. 3aJaun
MJIAHUMETPUHU U
METO/IbI UX PEIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allHs
3HaHUH. 3agaun
IJIAHUMETPUU U
METO/Ibl UX PEIICHUS

bu6moreka [IOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIC
¢burypsl, GpakThl,
TEOPEMBI Kypca
CTEPEOMETPUHU

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

33

HToroBasskoHTpoJIbHA
spaboTa

bubmuoreka [JOK
https://m.edsoo.ru/ec24dfc2

34

IToBTOpEHME,
00001ICHUE
CHCTEMAaTHU3allHs
3HaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

KonnpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero 00pa3oBaHus

I'eomerpus

7.1

Ol'IepI/IpOBaTI) IOHATUAMMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

[IprMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUSA H3

HHUX ITPpH PEIICHUH T'COMCTPUYCCKUX 3ada4

7.3

OHepI/IpOBaTB TIOHATHUSAMMN: napajajiCJbHOCTDb u

MEPIEHUKYISIPHOCTD MPSMBIX U INTIOCKOCTEN

7.4

KnaccuduuupoBars B3aMHOE PACIIOIOKEHHUE MPSMBIX U

IJIOCKOCTEH B MPOCTPAHCTBE

7.5

OnepupoBaTh TMOHATUSMH: JBYTPAHHBIM YTOJI, TpaHU
JIBYTPAHHOTO yrJia, peOpo ABYrpaHHOTO YIJia, TWHEWHBIN
yroj JBYTPaHHOIO yriia, TpajycHas mMepa ABYIPaHHOTO

yria

7.6

OHepI/IpOBaTB NOHATUSAMHA: MHOT'OI'PaHHUK, BBIHyKHBIﬁ n
HeBBIHYKHBIﬁ MHOTI'OI'paHHHUK, 3JICMCHTBEI

MHOT'OI'paHHHKA, HpaBI/IJIbHBIfI MHOTOI'PaHHHUK

7.7

Pacno3naBath OCHOBHBIC BHbI MHOT'OI'PaHHHUKOB

(mupamuga, npusMa, IPIMOYTOJIbHBIN Mapaienenumnes,
Ky0)

7.8

Knaccudumnuponats MHOTOTpaHHUKH, BbIOUpas
OCHOBaHUsA JuUIsi  Kiaccuukamuu  (BBIOYKIBIE U
HEBBIMYKJIbIC MHOTOTPaHHUKH, MpaBUIbHBIE
MHOTOTPaHHHUKH, TPSMbIe W HAKJIOHHBIE TPU3MBI,

napannenennnenm)

7.9

OHepI/IpOBaTL NMOHATHUAMU: CCKYIIAsA IJIOCKOCTb, CCUCHUC

MHOT'OI'paHHUKOB




7.10

OOBACHATD IIPUHIUIIBI IIOCTPOEHUS CEYCHUN

MHOT'OI'PpaHHUKOB, UCIIOJIB3Yd MCTO CJIICI0B

7.11

Crpoutb cedeHuss MHOTOIPAHHUKOB METOJOM CIIEJOB,
BBIIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB

IPOCTBIX 00BEMHBIX (PUTYp: BHJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3aa4yi Ha HaXO0XKIACHHUC TCOMETPHUUYCCKUX
BCJIIMYHUH IIO o6pa3uaM WK aJiIropuTMaM, IIPpUMCHAA
HN3BCCTHBIC AHAJIMTUYCCKHUEC MCETOJblI IIPU PCHICHUHA
CTaHAAPTHBIX MAaTCMAaTUUYCCKUX 3aJja4 Ha BBIYUCICHUC
paCCTOSIHI/Iﬁ MCXKIAYy JABYyMs TOYKaMH, OT TOYKH 10
HpﬂMOﬁ, oT TOYKH J0 IIIIOCKOCTH, MCXKIY

CKpCHIUBAOIIUMHUCA ITPAMBIMHA

7.13

Pemate 3amaum Ha HaAXO0XJACHHE TE€OMETPHUECKHX
BEIMYMH TI0 oOpasliaM WA aNrOpuTMaM, MPUMEHSS
W3BECTHBIE AHAIUTHUYECKHE METOJbI TPHU PEIICHUH
CTAaHJAPTHHIX MAaTEMAaTHYECKUX 3a7ad Ha BBIYUCIICHHE
VIJI0B MEXAY CKPEIIMBAIONIMMUCS MPSIMBIMU, MEXIY
OpsMOM M IUIOCKOCTBbIO, MEXKAY  IUIOCKOCTSIMH,

JBYTPaHHBIX YTJIOB

7.14

Beruucnsate  00bEMBI W IUIOMIAAM  TIOBEPXHOCTEH
MHOTOT'PAaHHUKOB (IIpH3Ma, MUpamMuia) ¢ MpUMEHEHHUEM
dbopMyn, BBIYUCIATH COOTHOIIEHUS MEXAY IUIOMAIIMU

HOBerHOCTeﬁ, 00BEéMaMu HOI[O6HI)IX MHOT'OI'PaAHHHUKOB

7.15

OHepI/IpOBaTB IIOHATHUAMU: CUMMETPHUA B IIPOCTPAHCTBE,
HCHTP, OCb H INUIOCKOCTb CHMMCTpPHUH, LCHTP, OCb H

IUIOCKOCTh CUMMETPHUH (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBAaTE M HMHTEPHPETUPOBATH
UH(GOPMAIIMI0O O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX

(1)I/Il"yan, MMpEACTABJICHHYIO Ha YCPTECKaAX U PUCYHKAX

7.17

HpI/IMCHHTL TCOMETPHUICCKUC (l)aKTBI AJi1 peIICHUA
CTCPCOMETPUICCKUX 3aaaq, npeanojararomux
HECKOJIBKO MIaroB PCIICHUs, €CJIN YCIIOBUA NMPUMCHCHUA

3a/laHbl B SBHOU (hopMme

7.18

[IpumensaTh mnpocTelne MNpOrpaMMHBIE CPEACTBA U

OJICKTPOHHO-KOMMYHHKAIITMOHHBIC CUCTEMBI npu




PeICHNU CTCPCOMETPHUYCCKUX 3ada1d

7.19

[TpuBoIUTH MIPUMEPHI MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B MPHUPOJIE U KU3HH, PACIO3HABATH

IMPOABJICHUEC 3aKOHOB '€OMCTPHU B NCKYCCTBE

7.20

[IpuMensTh  MONy4YEHHBIE 3HAHUS HA  TPAKTUKE:
AQHAJIM3UPOBATh pEAIbHBIC CHUTyalldd W TPUMEHATH
W3YYCHHBIE TIOHATHS B TPOIECCE IOUCKA PEIICHUS
MaTeMaTU4ECKU chopMyIUPOBAHHOM POOJIeMBI,
MOJEIUPOBATh  peajbHbIE  CHUTyalldd Ha  SI3BIKE
F€OMETPUH, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIH C
WCIIOJIb30BAHUEM TE€OMETPUUYECKUX TIOHSATHUH U TEOpeM,
anmaparta aireOppl, pemaTh MPaKTUYECKUe 3ajayH,

CBA3aHHBIC C HAXOXKXICHUEM I'COMETPUICCKUX BEJINYHNH

11 KJIACC

Koanposepsiemorope3yJjbtara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpamMMbl CpeIHEro
001ero oopazoBaHus

I'eometrpus

6.1

OnepupoBatb HOHSITUSMU: UWIHHIPUYECKas
MOBEPXHOCTb, oOpa3ymomue UMIMHIPUYECKOM
MOBEPXHOCTH, UWIMHAP, KOHHYECKas IOBEPXHOCTH,
oOpa3yrolmue KOHMYECKON  TOBEPXHOCTH,  KOHYC,

cepuueckas MoBEpPXHOCTh

6.2

PacrioznaBate Tena BpaiieHus (LUIUHIAP, KOHYC, chepa

U 11ap)

6.3

OOBACHATH CIIOCOOBI TMOJIYHYCHHUS TCJI BpalllCHUS

6.4

KnaccudpunuposaTh B3auMHOE pacrnosiokeHue chepsl u

INJIOCKOCTH

6.5

OHepI/IpOBaTL INOHATHUAMU: mapOBoﬁ CCI'MCHT,
OCHOBaHHEC CETMCHTA, BBICOTA CCIMCHTA, IHap0B01>'I CHOﬁ,
OCHOBAHHEC MIapOBOIO CJI04A, BBICOTA MHIApPOBOro CJoO4i,

LIapOBOM CEKTOP

6.6

Boruncnate 00BEMBI M TUIOIIAM TIOBEPXHOCTEH Tem




BpalmCHus, TICOMCTPHUYCCKUX TCII C TPHUMCHCHUCM

hopmys

6.7

OHepI/IpOBaTB IMOHATHUAMU: MHOT'OT'PaHHUK, BIIMCAHHBIN B
cdepy u onmcaHHBIN 0KOJIO cepsl, chepa, BMcaHHAS B

MHOT'OI'paHHUK WJIA TCJIO BPAICHHA

6.8

Brrancnare COOTHOIIEHUSA MEXKY IUIOIAAIMU

MOBEPXHOCTEH U 00bEMaMHU TIOTI0OOHBIX TEIT

6.9

N300paxkaTte wu3ydyaemble (QUIYppl OT pPYKH U C

IIPUMEHEHHUEM MPOCTBIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BbInosHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTBIX OOBEMHBIX (DUTYpP: BUJ CBEpXY, COOKY, CHHU3Y;

CTPOUTH CCUCHUA TCJI BpAIICHHUA

6.11

W3Bnekatb, WHTEPNIPETUPOBATH H MPEOOPa30BHIBATH
WHPOPMAIIUIO O TPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX

¢durypax, npeAcTaBIeHHYIO Ha YepTexKax U pUCyHKax

6.12

[IpumensaTs reoMerpuyeckue (axkTbl UIsL  pelIeHus
CTEPEOMETPUYECKUX 3a1ad, IIPEITOJIAraroIINX
HECKOJIBKO IIIar0B PELICHMS, €CJIA YCIOBHs IPUMECHEHHUS

3aJlaHbl B IBHOU (popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BreimoaHaTh HeﬁCTBHH CJIOKCHHUA BCKTOPOB, BbIUUTAHUA
BCKTOPOB M YMHOXXCHHS BCKTOpPA Ha 4HCIIO, 06T>HCH$ITL,

KaKMMH CBOMCTBAMHU OHU 06J'IaIlaIOT

6.15

HpI/IMeHHTB IIpaBUJIO MapalliCJICnuIieaa mnpu CJI0KCHUU

BCKTOPOB

6.16

OHepI/IpOBaTL NOHATUAMHA: NOCKAPTOBBI KOOPAWHATHI B
IIPOCTPAHCTBE, BECKTOP, MOAYJIb BCKTOpPA, PaBCHCTBO
BCKTOPOB, KOOpAUHATBI BCKTOpa, yroJi MCKAY
BCKTOpPaMu, CKaJIIPHOC IIPpOU3BCIACHUC BCKTOPOB,

KOJUIMHEAPHbIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauts CYMMY BCKTOPOB U MPOU3BCACHUC BCKTOPA HA
YHuCJIO, yroia MCKIAY BCKTOpaMH, CKaJILIpHOC
IMPOU3BCACHUC, pacKiiaAbIBaThb BEKTOD 8(0) ABYM

HCKOJUIMHCAPHbIM BCKTOpaM

6.18

3aI[aBaTL TIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTEMC

KOOpAuHaT




6.19

Pemwars mpocredmme reomMeTrpudecKue 3aJadd  Ha

IMPUMCHCHUC BCKTOPHO-KOOPAUHATHOI'O MCTO1a

6.20

Pemate 3amaun Ha JOKA3aTENbCTBO MATEMATUYECKHX
OTHOUIIEHW M HaXO0XJIECHUE TE€OMETPUYECKUX BEIWYMH
no oOpasinam WIH aJIropuTMaMm, MPUMEHSS W3BECTHBIC
METO/Ibl MPU PELICHHH CTaHJAPTHBIX MAaTeMaTHYECKHX

3aaa4

6.21

[IpuMeHATs npocCTEHIIME NPOrpaMMHBIE CPEACTBA H
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI pu

PEIICHNU CTCPCOMETPUICCKUX 3ada1d

6.22

[TpuBoUTH MIPUMEPHI MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TMPHUPOJIC W KU3HH, PACMO3HABATH

IPOSABIICHUC 3aKOHOB I'€COMETPUHN B UCKYCCTBE

6.23

[IpuMeHsITh  TMONY4YeHHBIE 3HAHWS HAa  TPAKTHKE:
aQHAJM3UPOBATh pEATbHBIC CUTyallUM W TMPUMEHSTH
W3y4YeHHBIE TIOHATHUS B TIPOIECCE TIOWCKA PEIICHHS
MaTeMaTHUYECKU chopMyTUPOBAHHOM MPOOJIeMBI,
MOJETUPOBAaTh  peajbHble  CHUTyallMM Ha  SI3bIKE
FEOMETPHUH, HCCIeA0BaTh IOCTPOCHHBbIE MOJAEIH C
UCIIOJIb30BAaHUEM T€OMETPHUUECKUX IMOHATUH U TEOpeM,
anmapara anreOpbl, pemiatb MpaKTUYECKHE 3a/ayH,

CBA3aHHBIC C HAXOXKXICHUEM I'COMETPUUCCKUX BEJINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

I'eomerpus

7.1

OcHOBHbBIE TIOHATHSA CTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akcCHMOMAaTHMYECKOM  IIOCTPOCHHMM  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosiokeHue ~ OpsIMBIX B IIPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeluBaromumecs mnpsMble. [lapamienbHOCT MNpsSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajjieIbHBIE TPsSMBIE B  TPOCTPAHCTRBE,
MapaAJIETBbHOCTh TPEX MPSMBIX, MNAPALICTBHOCTh MPSAMOW M TJIOCKOCTH. YTJIBI C
COHaIlpaBJICHHBIMU  CTOPOHAMHU, yroia MEXay IMpiaMbIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapajuiesibHbIE TIIOCKOCTH, CBOMCTBA MapalieIbHbIX
mockocTeit. [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYphl Ha TUIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, moCTpOeHne CeUeHnn

7.3

[lepneHuKynApHOCTh MPSAMON U IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMbIE MapaslieibHble U MePIEeHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTH NMPSMOM U TIIOCKOCTH, TEOpeMa O MPSMON MepHeHIuKYISIPHOM
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MeEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJ, JUHEWHBIM yroa naByrpaHHoro yria. Ilepnenaukyisip wu
HAKJIOHHBIE: PACCTOSHME OT TOYKU JO IUIOCKOCTH, PAcCTOSHUE OT MPsMOM [0
IJIOCKOCTH, MPOEKIUsS (PUTYyphl HA IMJIOCKOCTh. [lepneHAuKymsipHOCTh MIOCKOCTEH:
NpU3HAK  MEePHEHAMKYISIPHOCTH  ABYX  Iuiockocteil. Teopema o  Tpéx

NEepINCHAUKYJIApax

7.4

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOTOT'PpaHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/ISMaZn'}TOJ’IBHaﬂ
npu3Ma, r'rpaHu U OCHOBAHHA IPU3MBI, IPpAMASA U HAKIIOHHAA ITPU3MBI, OokoBas u
IIOJIHAaA MOBCPXHOCTDH ITPU3MBI. Hapannenennnez[, HpﬂMOYFOJ’ILHHﬁ napaJijieJICIIUIIC A
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojbHas NApaMuaa, TpaHu 1 OCHOBAaHUC IMHMPAMUJIbI,
OOKOBas W IOJIHAS MOBEPXHOCTh MUpAMHU/JIBI, IIPpABUJIbHAA U yceqéHHa;I nupamMmujaa.
ONEeMEHTHI npusMbl MW MNUPAMHILL. HpaBI/IHBHLIe MHOT'OTpaHHUKH: TIOHATHUC

MNpaBHJIIbHOTO MHOTOT'pAaHHHKA, IIPpAaBUJIbHAA IIpU3Ma W IIpaBHJIbHAad IHpaMH/a,




MpaBUJIbHASI TPEYTOJIbHAS MUpaMUa U MPAaBUIBHBIN TeTpasap, KyO. [IpeacraBienue
O IpaBWIbHBIX MHOIOTPaHHMKaX: OKTa’Jp, NOJAEKa’raAp M ukocayapyrue CeueHus

MIPHU3MbI U ITUPAMHUIBI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUTOCKOCTH. DIIEMEHTBICUMMETPUH B nMpaMuaax, rapasuiesienuIe/1ax,

MMPpaBUJIbHBIXMHOT'OT'PpaHHUKAX

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yriasl. [lnomane
OOKOBOM TMOBEPXHOCTH W TOJHONW MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOM mpu3Mbl. [1nomans 60koBoOH
IIOBEPXHOCTH M IMOBEPXHOCTH IMPABUJIBHOM NHMpPaMHJBI, TeOpeMa O IUIOIAau

yceuénHol nupamupbl. [louarneobo6béme. OOBEMINPAMUIBL, IPU3MBI

1.7

[Tono6Hble Tena B npoctpaHcTBe. COOTHOLIEHHS MEKY MIIOMIAASIMU TTOBEPXHOCTEM,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMbliid/IeMeHTCONEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTb, 00pa3yloiie HUINHAPUIECKONH MOBEPXHOCTH, OCh
UWIMHAPUYECKONH MOBEepXHOCTH. LIMnnHAp: OocHOBaHUS U OOKOBasi MOBEPXHOCTD,

oOpa3yroliias 1 0Cb, IJIO0MIa/Ib OOKOBOH U MOJIHOMN MOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yrolire KOHUYEeCKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoi moBepxHOCTH. KoHyc: OocHOBaHME M BeplIMHA, OOpasyromias U OcCh,
IJI0IIa b OOKOBOM M TIOJHOW MOBEPXHOCTH. YCEUYEHHBIMKOHYC: OOpa3yroIliue Hu

BBICOTA, OCHOBAHHA U 60KOBa$IHOBerHOCTL

6.3

Cdepa u map: neHTp, paguyc, AuaMmeTp, oAb MoBepxHocTu chepsl. Bzaumuoe

PACIIOJIOKCHHUEC C(bepbl H IINIOCKOCTH, KacaTCjlbHadA IINIOCKOCTh K C(bepe, Ijomaab

chepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUA Ha TIJIIOCKOCTH. P%BépTKaanHana " KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA U MHOTOT'PAHHHKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHUK, UJIA TEJIO BPAIlICHUA

6.6

[Tonsitne 06 06wéMe. OcHOBHBIE CcBolicTBa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO Tapajiesienunena u cieacTBus u3 He€. O0bEM NUIMHIpA, KOHYCA.

O06bEM mapa u momaas chepsbl

6.7

HO,Z[O6HLIC TCJIa B IPOCTPAHCTBC. CooTHomeHHS MCKAY IUIOMIAasIMU HOBCpXHOCTeﬁ,




00BpEMaMHU IO JOOHBIX TENT

Ceuenus umiauHApa (Mapauie]bHO W TMEPIEHIUKYISIPHO OCH), CEUEHHUs KOHYca

o8 (mapajuieIbHOE OCHOBAHUIO M IIPOXOJAIIEE YepE3 BEPUIMHY), CEUCHHS 11apa
Bexrop Ha miockoctd u B mpoctpaHcTBe. CllO)K€HHE W BbIUMTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3iioxkeHue BEKTopa IO TPEM HEKOMILIAHAPHBIM
' BekTopam. IIpaBwiio nmapamtenenunena. Penenue 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUJI JCUCTBUM C BEKTOpaMU
[IpsmMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
6.10 IIpocTeiimme 3amaun B KOOpAMHATaX. YTron Mexay BekTopamu. CkansipHOe

MMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCEXKAY HNPAMBIMHU H ITIJIIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBINMETO ANPUPEIEHUUTEOMETPUYECKUX3a,1a4




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

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TPeOOBAHUSI K MPEIMETHBIM
pe3yJibTaTaM 0CBOEHHs OCHOBHON 00pa3oBaTe/IbHOI
NporpamMmbl cpeaHero o0uero 0opa3oBaHus

Brnagenne wmeTtonamu J0Ka3aTeNbCTB, aNrOPUTMaMU
pemieHuss  3agad;  ymeHue  (GopmynupoBaTh U
ONepUpOBaTh TMOHATUSMHU: OINPEJENIEHUuEe, AaKCHOMa,
TeopeMa, CJIEJICTBUE, CBOMCTBO, MIpU3HAK,
JI0Ka3aTeNbCTBO,  PaBHOCWIbHBIE  (DOPMYIHUPOBKU;
OPUMEHTh UX; yMeHHe (OopMyIupoBaTh OOpaTHOE U
MPOTUBOTIOJIOKHOE YTBEPKACHUE, TPUBOJUTH MPUMEPHI
" KOHTPIIPUMEPBHI, HCII0JIb30BATh MeTOo
MaTeMaTH4eCKOn WHAYKLUU; MPOBOJUTH
JOKa3aTeNbHbIE PACCYXACHUS TIpPU pEHIeHUH 3ajad,
OIICHUBATh JIOTMYECKYIO MPAaBHJIBHOCTh PACCYKICHUM;
YMEHHE  ONEepUpoBaTh  MOHATHUSMHU:  MHOXECTBO,
MOJIMHOXKECTBO, ONEPALlMK HaJl MHOXKECTBAMH; YMEHUE
UCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBII anmapaT AJs
OTMCAaHUS pEATbHBIX MPOILECCOB U SBICHUN U TpHU
pellleHny 3a/ady, B TOM 4YHCIEe U3 JPYIHX Y4eOHBIX
PEeIMETOB; YMEHHE OIEepPUpOBaTh MOHATUSAMU: Tpad,
CBSA3HBIA Tpad, AepeBo, LHKI, rpad Ha IJIOCKOCTH;
YMEHHE 3a/1aBaTb M OMNHCHIBATH Tpadbl pPa3IUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpH PCIICHUHU 3aaa4

YMeHue ONICpUPOBATh NNOHATUAMU: HATYPAJIBHOC YUCIIO,
HeJI0C€ 4ucCiio, CTCIICHb C LECJIbIM IIOKa3aTCJICM, KOPCHb
HaTypaHBHOﬁ CTCIICHU, CTCIICHb C PpaluOHAJIbHBIM
IIOKa3aTcCJIEM, CTCIICHDb C JIEHCTBUTEIIbHBIM
IIOKa3aTcCJIEM, norapmbM qucia, CHUHYC, KOCHUHYC U
TAHI'CHC IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK IO MOAYIIO,
panrOHAJIBHOC qucCio, HppauOHAJILHOC qucCio,

MHOXXCECTBAa HATypaJbHbIX, HCJbIX, pPallUOHAIbHLIX,




JNCWCTBUTENBHBIX  YHCENl; yYMEHHE  HCIIOJIb30BaTh
NPU3HAKY JIETMMOCTH, HAMMEHBIINI 00Ul 1enuTeNb U
HanMeHblIee olmiee KpatHoe, alroput™M EBkimuaa npu
pemeHur  3a7a4y;  3HAKOMCTBO C  Pa3IMYHBIMHU
NO3UIIMOHHBIMH ~ CHCTEMaMH  CYHCIICHHUS;  YMCHHE
BBITIOJIHATh BBIYUCIICHUE 3HAYCHWH W NPEoOpa30OBaHUs
BBIPQXCHUH  CO  CTENEHsSMH W JiorapupMamH,
npeoOpa3oBaHus JAPOOHO-PAIMOHATBHBIX BBIPAKEHUMH;
yMEHHUE OTIepPHPOBATH TTOHSITUSIMH
MIOCTIeIOBATEIBHOCTD, apU(METHUECKasi TPOTPECCHS,
reoMeTpHuecKas mporpeccusi, 0ECKOHEYHO YObIBarOIIas
reoMeTpuveckass — Iporpeccusi; yMEHHe  3aJaBaTh
MOCTIEIOBATEIPHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PEKYyppeHTHBIX  (QOpPMYNI;  yYMEHHE  ONEepUpOBaThH
NOHATUSIMH:  KOMIUIEKCHOE  YHCIIO,  COTPSIKEHHBIC
KOMIUIEKCHBIE ~ YHCJIa,  MOAYIb W apryMEHT
KOMIUIEKCHOTO 4YHcla, (GopMmMa 3amucH KOMIUJIEKCHBIX
yucen (reoMeTpuyeckas, TPUTOHOMETpUYECKas U
anreOpanveckas); YMETh MIPOU3BOIUTH
apudmeTnyeckue IeHCTBUS ¢ KOMIUIEKCHBIMHU YHCIIaAMU;
IPUBOJUTH TPUMEPHl HCHOJB30BAHUSA KOMIUIEKCHBIX
YHCeJl; ONEPUPOBATh MOHATUAMM: MaTpuua 2x2 u 3x3,
OTpENeNIUTENb MAaTPUIIbl, TE€OMETPHUUYECKUNA CMBICIT

ONIPpCACINTECIIA

Ymenue OIICpUPOBATh IMOHATHAMHU: PALUMOHAIBHEIC,
HppaluOHaJIbHbIC, IIOKa3aTCJIBHBIC, CTCIICHHBIC,
J'IOI‘apI/IQ)MI/I‘IeCKI/IC, TPUTOHOMCTPUUCCKUC YPABHCHUSA U
HCPAaBCHCTBA, HX CHUCTCMbI; YMCHUC OIICPUPOBATH
INOHATHUAMU: TOXICCTBO, TOXIACCTBCHHOC
Hp606p330BaHI/Ie, YpaBHCHUC, HCEPABCHCTBO, CHCTEMaA
ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTDH ypaBHeHHﬁ,
HCPAaBCHCTB MW CHUCTEM; YMCHUC PCIIATb YPABHCHMH,
HCPAaBCHCTBA W CHUCTEMbI C TIIOMOIIBIO PaA3JIMIHBIX
HpI/IéMOB; peuiaTb YpaBHCHUA, HEPABCHCTBA U CUCTCMEIL
C MapaMeTpoOM,; NIPUMCHATH YPABHCHUA, HCPABCHCTBA, UX

CUCTCMBI IJId pCHICHUSA MATCMATHYCCKUX 3a1a4 U 3aa4




U3 PA3IMYHBIX 00JIACTEeH HAYKU M peabHON KU3HU

YMeHue onepupoBaTh MOHATHAMU: (PyHKIHMS, YETHOCTD
(GYHKIIUHM, TEPUOJUYHOCTD (YHKIIUH, OTPAHUYECHHOCTH
(GYHKIIMM, MOHOTOHHOCTH  (YHKIUH, OKCTPEMYM
¢yHkmy, HaumOoNbllee W HAUMEHBIIEe 3HAYCHHUS
(GYHKIIMM Ha TPOMEXKYTKE, HempepbiBHas (yHKIUS,
acuMNTOThl rpaduka GYHKIUH, TepBas W BTOpas
IPOM3BOTHAS GbyHKIUH, reOMETPUICCKUI u
¢u3znyeckuil CMbICII TIPOMU3BOJHON, TepBooOpa3Has,
OTIpE/ICNIEHHBIA  WHTETpal; yMeHHue HaXO0/IUTh
aCHUMIITOTHI Tpaduka (YHKIUW; YMEHHE BBIYUCIATH
NPOM3BOJIHBIE CYMMBI, TPOHM3BEACHUS, YACTHOTO U
KOMINO3UIIMK  (QYHKIMH,  HAXOOWTh  ypaBHEHHE
KacaTeJIbHON K rpaduky (QYHKIMH; YMEHHE HaXOJUTh
NPOM3BOJIHBIC  JJIEMEHTApHBIX  (YHKIWH;  YMEHHE
UCTIOJIB30BaTh  TPOM3BOJHYIO  JUISI  HCCIIEIOBAHUS
GYHKIIUNA, HAXOMUTh HAWOOJBIINE W HAUMEHBIIHNE
3HaYCHUsI (PYHKIHH; CTPOUTH TpaUKH MHOTOUJICHOB C
UCIOJIb30BAHUEM allapara MaTeMaTHYECKOTO aHAJIN3a;
IPUMEHSTh MIPOM3BOJIHYIO ISt HaXO0KIECHUs
HaWJIy4lllero pelleHus B TNPUKIATHBIX, B TOM YHUCIIE
COLIMAIBHO-9KOHOMHUYECKUX M (PU3MUECKHX 3aJadax;
HaXOIUTh IUIOIAAM M OO0BbEMBI Uy C IOMOIIBIO
UHTErpaja; HPUBOAUTH IPUMEPHl MaTEMaTHYECKOIO
MOJICJIUPOBAaHUS. € TOMOUIbIO  JU(PepeHIHaTbHBIX

ypaBHEHUH

YMeHue omepupoBaTh MOHATHIMHU: TpaduK (YHKIHH,
obpatHast (yHKUMS, KOMIO3ULIMS (YHKIMNA, JTUHEHHAS
GyHKIMS, KBagpaTH4yHas (QYHKIWS, paldOHAIbHAs
GyHKIUSA, CTeneHHas (QYHKIMs, TPUTOHOMETpUYECKHe
¢byHKIIMM, OOpaTHblE TPUTOHOMETpUYECKHE (YHKIINH,
nokaszaTeibHas M Jorapupmudeckas QyHKIMU; YMEHHE
CTPOUTh TpadUKM M3Y4YEHHBIX (YHKIMHA, BBIIOIHATH
npeobOpa3oBanusi rpadukoB (QyHKIMHA, HCHOJIB30BATh
rpaduKu Ui U3Y4EHHUS MPOLECCOB U 3aBUCUMOCTEH,

IpU pelIeHUH 3aJayd U3 JPYruxX y4eOHBIX MPEeIMETOB U




3aJa4 W3 pealbHOM JKHM3HM; BBIpaXarh (opMynaMu
3aBHCHMOCTH MEXIYy BEIHYMHAMH; HCIOJIB30BaTh
cBoiictBa W Tpadukd GYHKIUH I penIeHus
ypaBHEHHMH, HEPaBEHCTB M 33Jad C IapaMeTpPaMu;
n300pakaTh Ha KOOPJMHATHOW IJIOCKOCTH MHOXECTBA

pelLIeHUI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBbIE 3a/laud pa3HbIX TUIOB (B
TOM YHCJIE€ Ha MPOLIEHTHI, JOJIM U YaCTH, Ha JBUKEHUE,
paboTy, CTOMMOCTb TOBAPOB M YCIIYT, HAJIOTH, 331a4H U3
obnmacTy  ympaBlIeHHsS JIMYHBIMHU U CEeMEMHBIMHU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, ypaBHEHMUS,
HEpPaBEHCTBA W MX CHCTEMbI [0 YCJIOBHUIO 33JayH,
UCCIIEIOBaTh IIOJIyYEHHOE pELIeHHEe U OLEHHUBATh
IPaBIONOI00HOCTh pEe3yNbTaTOB; yMEHue
MOJETUPOBAaTh  peajibHble  CHUTyallUh Ha  SI3bIKE
MaTEeMaTHKH; COCTaBJSATh BBIPAXKEHMS, YpaBHEHUS,
HEPaBEHCTBA M HUX CHCTEMBl [0 YCIOBUIO 3a/1auH,
UCCIIEI0BaTh MOCTPOECHHBIE MOJAEIH C MCIOJIb30BaHUEM

anmapara anreOpbl, HHTEPHPETUPOBATH IOITYYCHHBIN

pe3yibTar

YMeHune OIIEPUPOBATH MOHSATUSIMHU: cpenHee
apudMeTHIecKoe, MeIIMaHa, HauOoJIbIIIee u
HaMMEHBIIICe 3HAYCHUS, pa3max, JICTICPCHS,

CTaHJapTHOE OTKJIOHEHHE YHCJIOBOrO Habopa; yMeHue
U3BJIEKATD, HUHTEPIPETHPOBATH uH(popMaIuIo,
NpEJICTaBICHHYI0 B Taliulax, Ha JuarpaMmmax,
rpadukax,  OTPaXKAIOUIyl0  CBOICTBAa  peaJbHBIX
MIPOLIECCOB U SIBJIIGHUH; MPEACTaBIATh HH(OpMALIHIO C
NOMOIIBI0  Ta0NWII W JUarpamm;  HcCCleAoBaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YHCII€ C IPUMEHEHUEM
rpaguuecKkux METOJO0B U DIEKTPOHHBIX CPEICTB;
rpaduuecku HMccleaoBaTh COBMECTHBIE HAOMIOJICHUS C
MOMOILBI0  JUAarpaMM pacCeMBaHUs W  JIMHEHHOU

perpeccuun

YMmenue ONICpUPOBATH NNOHATUAMMU: CJ'Iy‘-IaI\/'IHHﬁ OIIBIT U

CJ'Iy‘-IB.fIHOG CO6LITI/IC, BCPOATHOCTDH Cle‘Iaf/'IHOFO




COOBITHSI;  YMEHHE  BBIYHCISATH  BEPOSATHOCTH  C
UCTOJIb30BAHUEM TI'paUUeCKUX METOJ0B; MPUMEHATH
(GOopMyNbI CIOXKEHUS W YMHOXXEHHUS BEPOSTHOCTEH,
dopmyiry momHON BeposTHOCTH, (Gopmyny beprymm,
KOMOuHaTOpHBIE (akTel W (HOPMYNIBI; OLEHHUBATH
BEPOSTHOCTH PEAIbHBIX COOBITHIA; YMEHUE OTIEPHUPOBAThH
HNOHATUSIMH:  CIy4allHas BEJNWYHMHA, pPACHpeeiICHHE
BEPOSATHOCTEH, MAaTEMaTHIECKOE OXHJAHHE, JTHCIICPCUS
U CTaHAAPTHOE OTKJIOHEHUE CIIyYallHOW BEIUYMHBI,
(GYHKIIUM pacnpeeNeHusl U TUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOTO W HOPMAJIBHOTO  pacHpeAeeHUN;
yMEHUe WCIIOJB30BAaTh CBOHCTBa M3yYEHHBIX
pacripenieieHuil Uil pemieHusl 3aaad; 3HaKOMCTBO C
NOHATUSIMH:  3aKOH  OOJBIIUX  YHCET,  METOJIBI
BHIOOPOYHBIX ~ WCCIIEIOBAaHHWW; YMEHHE TPHUBOJIUTH
NpUMEpPHl  TIPOSIBIICHHSI 3aKOHA OOJBIIMX YHCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHUE
OTIepUPOBATh MOHATHUSIMU: COYETAHUE, IEPECTaHOBKA,
YHUCIIO COYETaHUl, YHCIO TIEePecTaHOBOK, OMHOM
HrroToHa; yMeHHE TPUMEHSATh KOMOMHATOPHBIE (DAKThI
U pacCyXJeHus JJs pelleHus 3a7ay; OLEHUBATh
BEPOSITHOCTH  pEalbHBIX  COOBITHI;  COCTaBIATh
BEPOSITHOCTHYIO ~ MOJIelb U HMHTEPIPETHPOBATH

MOJIy4YE€HHBINH pe3yabTaT

YMeHue onepupoBarh IOHATUAMH: TOYKA, IpsAMad,
IUIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIMYMHA
yriia, IJIOCKUN yroj, IBYIPaHHbBIA yroj, TPEXTpaHHBII
yroJ, CKPEIIMBAIOIINECS NPsSMbIE, NapaJlIeIbBHOCTh U
NEPIEHIUKYIIPHOCTh HNPSIMBIX M IUIOCKOCTEH, YIoJj
MEXIY NPSAMBIMH, YTOJ MEXAY MPSIMOM U IUIOCKOCTHIO,
YrOJl MEXAY IIJIOCKOCTSAMH, PacCTOSHUE OT TOYKU [0
IIJIOCKOCTH, PACCTOSIHUE MEXKIY INPSMBIMU, PACCTOSHUE
MEXIYy IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh IIPU
pelIeHnH 3a7ay  M3yuyeHHble (aKThl U  TEOPEMBI
IUIAHUMETPUH; YMEHHE OLIEHHBATh pa3Mepbl 0OBEKTOB

OKpYyKaromero Mupa, CTpoOuTb MaTCMaTUYICCKUC MOACIIN




C IOMOUIBIO TCOMCTPHUYCCKHUX MOHATUH U BCIIMYMH,

peuaThb CBA3aHHBIC C HUMU IIPAKTUYCCKUEC 3a1a4r
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YMeHue onepupoBaTh MOHATHIMU: IUIOMAAL (QHUTYPHI,
00b€M  (Qurypel, = MHOTOTPAaHHUK,  IMPABWIHHBIN
MHOTOTPAaHHHK,  CEYCHHE  MHOTOIpaHHHKa,  KYyO,
napajieNienunen, TNpu3Ma, nupamuga, ¢urypa u
MIOBEPXHOCTh BpAICHHUS, IIIJIMHIP, KOHYC, map, chepa,
wiomanab cgepsl, IUIOMAAb TMOBEPXHOCTH MHUPAMHUIBI,
OpU3Mbl,  KOHyca,  IMJIMHApa,  00bEM  KyOa,
IPSIMOYTOJTBHOTO napaJiesienurnea, PAMH/TBI,
OpU3Mbl, IWIMHIpA, KOHYyca, Imapa, pa3BEpTka
NOBEPXHOCTH,  CEUeHHWs KOHyca W  IHJIHHIPA,
napajyielbHbIe OCH WM OCHOBAaHHIO, CCUCHHE IIapa,
TUTOCKOCTh, Kacaromiasicsi cgepsl, IWINHApPA, KOHYCA;
YMEHHUE CTPOUTH CEUCHHE MHOTOTpaHHHKA, NW300paKaTh
MHOTOTPaHHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BPANICHHS, HX
CeUCHMsl, B TOM WYHCJIE C TOMOIIBIO AIIEKTPOHHBIX
CPE/CTB; YMEHUE MPUMEHSITH CBOMCTBA TEOMETPHUCCKHIX
buryp, camocTosATeaIsHO (POPMYTUPOBATH OMPEACICHUS
U3ydaeMbIX (pUTyp, BBIIBUTaTh TUTIOTE3bI O CBOMCTBAX M
MIPU3HAKaX TEOMETPUUYECKUX (PUTYpP, 0OOCHOBHIBATH WJIH
OTIPOBEPraTh WX; YMECHHE IMPOBOJUTH KiacCU(DUKAIIUIO
Guryp 1O pa3NMYHBIM  TNPHU3HAKAM,  BBITOJHAThH

HCO6XO,Z[I/IMBIC JOIIOJTHUTECIBHBIC ITIOCTPOCHUSA
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VYMeHue omnepupoBaTh MOHATHUSMH: JBIDKCHHE B
NPOCTPAHCTBE, MapaJUICIIbHBIA MIEPEHOC, CUMMETPHS Ha
TUIOCKOCTH u B MIPOCTPAHCTBE, MIOBOPOT,
npeoOpazoBanue noo0us, mogo0HbIe PUTYpBI; YMEHUE
pacrio3HaBaTh paBHbIE M IOJOOHBIC (UTYpPBI, B TOM
yuclie B TPUPOJE,  HCKYCCTBE,  apXHUTEKTYpE;
UCIIONIb30BaTh ~ T'€OMETPUYECKUE  OTHOIICHHUS  TPHU
pEIIeHNH 3a/1a4; HAXOJIUTh T€OMETPHUECKHUE BEIUYMHBI
(uHA, Yo, TUIomaas, 00bEM) IpU pelIeHuH 3a/1ad U3
IPYTUX YYeOHBIX TPEIMETOB M U3 peaqbHON KHU3HU;
YMEHHE BBIUUCISITH TEOMETPUIECKIE BEIHMUMHBI (IIMHA,

yroia, TUomangs, OO0BEM, IUIOMIAAb TIOBEPXHOCTH),




UCTIOJB3YSl W3YydeHHBbIe (OPMYJIBI U METOHBI, B TOM
YKCie: TUION[a b MOBEPXHOCTH TMHPAMUJIbI, IPHU3MBI,
KOHYyCa, NWIMHIPA, IUIOMAas cdepsl; 00bEM KyOa,
HPSIMOYTOJILHOTO napaJuie/ieuIe/a, MTHUPAMHJIBL,
NpU3MBI, LUIUHIpA, KOHYCa, IIapa; yMEHUE HAaXOIUTh

oTHOIIeHHE 00BEMOB MOJOOHBIX (GUTYP
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YMeHue onepupoBarth IMOHATUAMM: MPAMOYTOJIbHAsS
CUCTeMa KOOPAMHAT, BEKTOP, KOOPAHWHATHI TOYKH,
KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha 4YHUCJO, pa3JIoKEHHE BEKTOpa MO 0a3ucy,
CKJISIPHOE TMPOU3BEIICHUE, BEKTOPHOE IPOU3BEIICHHUE,
YroJl MEXIy BEKTOpaMHu; YMEHHE HCIOJIb30BaTh
BEKTOPHBI W KOOPJAMHATHBIA METOJ IJisi PEUICHUs
TEOMETPUYECKUX 3aJad M 3aJad JPYyrux Yy4eOHBIX

IIPEAMETOB
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YMeHne BbIOMPATh MOAXOMISIINN METOJ JUISl PEIICHHS
3aJaud; TOHMMaHWE 3HAYMMOCTH MATEMaTHKUd B
U3YYEHUU TMPUPOJHBIX U OOIIECTBEHHBIX IMPOLIECCOB U
SBJICHUH; YMEHHUE pacro3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHUE NMPUBOJAUTH NPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKON M MHPOBOM

MaTeMaTH4eCKOM HaYKHU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE
12 Panmonanenapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenenp ¢ mensiM TOKazareneM. CTenmeHb C paloOHAIBHBIM ITOKa3aTelieM.
' CBolicTBacTEIEHN
L5 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucia. JlecaTnaHbie U HaTypaIbHBIC JOTapr(HMbI
JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yucnaMu.  [IpuOnmkEHHBIEBBIUNCICHHS, TMPABUIAOKPYIJICHUS, TMPUKHIKA U
OIICHKape3yJIbTaTaBbIUUCICHHM
1.8 [IpeobpazoBaHMEBBIPAKCHUIM
1.9 KommnekcHpieuncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHbpIeypaBHEHUS
2.3 TpuronomeTpuyecKueypaBHEHHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKHEYPaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHbpIeHEpaBEHCTBA
2.7 [TokazarenbHbIe U JTOTapuhMUIECKUEHEPABEHCTBA
2.8 TpuronomeTpuyecKueHEpaBeHCTBA
2.9 CucTeMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHbIE

3 ¢bynkuuu. Yérneie n HeuétHpie GyHkuuu. IlepuoanueckuedyHkunu
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkumu. Hymm QyHKIum.
39 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypajdbHBIM W IENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumii. CBoiicTBa  (yHKIHIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI3aMaHUTIOCIE0BATEILHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyina CII0KHBIX TPOIIEHTOB
4 Havanamatemarnueckoroananmsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 KCTPEMYMBI. Haxoxnennenan0ombIero u
HauMEHBIIET03HAYCHUAPYHKIUNHAOTPE3KE
4.3 [TepBooOpa3nas. Unrerpan
5 MHo3xecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHasCTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @UryppIHAINIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTUBPALLEHUS




7.5

Koopaunats! 1 BEKTOpEI




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

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., bytyzos B.®., Kagomnes C.b. u ap.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETH
HUHTEPHET

1. Caiit MunuctepcTBa 00pazoBanus u Hayku P® http://www.mon.gov.ru

2. Caiit PocobpasoBanushttp://www.ed.gov.ru

3. ®enepanbubiii moptan «Poccuiickoe oopazoanuex» http://www.edu.ru

4. Poccuiickuit obpasoBarenbHbIi mopTan http://www.school.edu.ru

5. Poccuiickas 3ekTpoHHas mkosa https://resh.edu.ru/subject/32/1/
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