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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuatommuxcs 11 kmacca  pa3pabotaHa Ha  ocHOBe  DenepanbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUHA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzarmust mporpamMMbl 00eCTIEYMBAET OBIAICHUE KIFOUYEBHIMU KOMIIETCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T'e€OMETpUHM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMHUpPOBaHUS (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YYEHHS IPYTUX Y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0yyaronmxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
aOCTpakIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEAbHOIO0 MHpPA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MATEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHus, TakK Kak OOECIIEYMBAET BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUHHBIX OCHOB T€OMETPUU U TTIOCTPOCHHUH LIETIOYKU JIOTUIECKUX YTBEPIKICHUIN
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE WUTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTIX AEATENBbHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBUE YCHENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENBHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMHU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOr0 MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTHM  NpUOOpeTeHus |
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 reoMeTpud Ha 0a30BOM YpOBHE IIpeaHAa3HAyeHa IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoid TeoOMeTpUH M HEOOXOJUMBbIE HJisi *U3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

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

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
pEaTbHOM MHUPE MHOTOTPAHHUKH U TeJla 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 OBJAQJCHWEC  QITOPUTMAMH  PEIICHHWs  OCHOBHBIX  THIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommuxcs, TO3HABATEIHbHOW  aKTUBHOCTH,  HCCIICOBATEIBCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W MPU U3YYECHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYCHHBIC PE3YJIbTATHI.

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 AesATeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUN 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 OINEpUpoBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble W TJIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus »,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpamMMbl, pacupeneln€éHHbIM [0 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOI0/IeHNEM TPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKIIOYAINUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a gBa roga 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 CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX IPSAMBIX; NAPaAUICIBHOCTD IPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPA3Ip, KyO, mapauienenunes; IoCTPOCHUE CEUYEHUH.

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

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIPpU3Ma; TPAaHU U OCHOBAHUS INPU3MBI; NIpsMas W HAKJIOHHAS NPU3MBbI; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJIEMEHThl MNpuU3Mbl M nupaMuibl. [IpaBunbHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip U ukocasap. CeueHust IpuU3Mbl U MUPAMHUIBI.

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



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MiIom@aau yceu€HHo mnupamMunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

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

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyrorniue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPUYCCKOW TMOBEpXHOCTH. [lunuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH CHEpHI.
Bsaumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0A b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

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

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

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

Ceuenns nwiIMHApa (MapaJUyieIbHO M TEPHEHIUKYISPHO OCH), CEYEHUs
KOHyca (mapajuiebHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHUE BEeKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTroi Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl y4EeOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

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

JcTeTHYecKoe BOCIUTAHKE:

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

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HMHTEpecax 3J0poBOro U 6€30macHoOro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

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

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOIIOOWS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTreMaTHYeCKOMY OOpa30oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIBTYpPbl, MOHUMAHHUEM BIIASHHS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KArOIIeH cpeabl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH HX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

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

METAINPEJMETHBIE PE3YJIBTATbBI

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

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

ba3oBble Jornyeckue 1eMcTBUA:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

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

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



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

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

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTHUBHOI0), BHICTpaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

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

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

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

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

e CaMOCTOSITENBHO (HOPMYIHPOBATh 0O0OOIIEHNS U BBIBOJBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

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

Pa6ora ¢ undopmaumeii:

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 CTPYKTypUpPOBaTh MHPOPMAIMIO, IPEACTABIATH €€ B pa3inuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

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

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

chpopmMuposaHHocms CoOYyUAIbHbIX HABLIKOE 00YUAIOUUXCHL.

Oo0menne:



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

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOACTBO MO3ULHI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh Ka4eCTBO CBOETO BKJaJa B OOIIMNA TPOAYKT IO KPUTEPHUSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJISITH ILJIaH, aJITOPUTM pPElIeHUs 3a]1aui, BEIOUPATh CIIOCO0 PEIICHUS
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 JECUCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

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



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

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

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

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

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

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

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

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukaruu  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKHW; TIPABUJIbHBIE
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

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

CtpouTh CceueHHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MaTEMaTUUYECKUX 3aJlad Ha BBIUYMCICHUE PACCTOSIHUM MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, NPUMEHSS U3BECTHBIE AHAJIUTHYECKHE METOJbl MPU PEIICHUU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



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

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

N3Bnekarh, mnpeoOpa3oBbIBaTH U UHTEPIPETUPOBATH HHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

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

[IpumensAT,  mpoCTEWIIHE NPOTrPAMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

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

[IprMeHATh TOJIyYEHHBIE 3HAHHUS HAa MPAKTUKE: AHAIU3UPOBATH PEATbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUI U TeOpeM, anmapara aireopbl; pelarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyroime
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHIP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEpXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYICHHS TEIl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
OMMCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpAIICHMS.



BbluncnsaTh COOTHOIIEHUS MEXAY IIIOMIAJIMHU MOBEPXHOCTEW U 00bEMaMu
IMOTOOHBIX TE.

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

BoInonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

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

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

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

[TpuMeHsTh TpaBUIIO MapaiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKAISPHOE TNPOU3BEICHUE, PpPaCKIaJblBaTh BEKTOP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢GakThl JUISI PEIICHHS CTEPEOMETPUUYECKHUX
3aj71a4, MPEANoIaralMX HECKOIBKO IIaroB PEIICHUs, €CIU YCIOBUS IPUM ECHEHUS
3a/1aHbI B IBHOH (hopme.

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

Pemate 3amaum Ha J0OKA3aTEJILCTBO MATEMAaTHUECKUMX OTHOIICHUM U
HaxO0XXKJICHUE TCOMETPUYCCKUX BEIMYMH 10 00paslaM Wi aJlfTOPUTMaM, IPUMEHSS
W3BECTHBIC METOJbI IPU PEIICHUH CTAHAAPTHBIX MATEMAaTHYECKUX 3a]1a4.

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

[IpuBOINTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOAEC H
YKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIydCHHBIC 3HAHHUS Ha MPAKTHKE: AHAJIW3UPOBATH PEABHBIC
CATyallud W TPHUMEHSATh HW3YYEHHBIC ITOHATHUS B NPOLECCE IMOUCKA PEIICHUS
MaTreMaTH4ecKdn CQPOPMYJIHUPOBAHHOW MPOOJIEMBI, MOICIUPOBATh PEalbHBIC
CUTyallMd Ha A3bIKE TE€OMETPHUH, HCCIEAO0BATh IIOCTPOCHHBIE MOJECIH C
HCTOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHU M TEOPEM, almnapara aareOpsl; peraTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIEC C HAXOXKJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
! Beezertne B cTepeoMeTpitio 10 https://m.edsoo.ru/1c209e37
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
FAIEL MEACAY TIPAMBIMH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAREHIT https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [IOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeEMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB 3 N
JIEKTPOHHBIE U (PpPOBLIE
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue P P
Bcero o0pa3oBaTejibHbIE PECYPChI
padoThI padoTsbI
OcCHOBHBIC TIOHATHS CTEPEOMETPUHN: TOUKA,
npsiMasi, INIOCKOCTh, IPOCTpaHcTBO. [IpaBmia
1 M300paKEeHUS Ha PUCYHKAX: H300paKeHHS 1 bubmorera [JOK
P N preyHax: P https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, IMapaJlIeIIbHBIX TIPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka
5 [TonsTus: nepecekaronyecs MIOCKOCTH, 1 bubnuoreka [IOK
MEePECEKAONINECS MPSIMas U TUNIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTusa: nepecekaronmecs MIOCKOCTH, 1 bubnuoreka [IOK
MEePECEKAONINECS MPSIMas U TUNIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHUKaMH,
4 n300pakeHue MHOTOTPaHHHUKOB Ha 1 bubmorexa [IOK
P P https://m.edso0.ru/a63959%d
PHUCYHKaX, Ha MPOCKITHOHHBIX YePTEIKAX
HadanbHble cBeJicHUs 0 KyOe ¥ MUpaMu/e,
5 X pa3BépTKU U Mojenu. CeueHus 1 bubmnorexa [IOK
pasnep ' https://m.edsoo.ru/b30dff38
MHOTOI'PaHHUKOB
HadanbHble cBeJicHUs 0 KyOe ¥ MUpaMu/e,
6 X pa3BépTKU U Mojenu. CeueHus 1 bubmorexa [IOK
passep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
7 [TonsiTHEe 06 aKCHOMAaTUYECKOM MOCTPOCHUU 1 bubnmoreka [JOK

CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U

https://m.edsoo.ru/0Occ5c4fe



https://m.edsoo.ru/aecc77cd
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CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

bu6mmoreka [IOK

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
p P p P https://m.edsoo.ru/239c8ch4
CJICOCTBUA U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH
9 CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPHA U bubmorexa [IOK
p pHH: P p https://m.edsoo.ru/65c6b106
CJICOCTBUA U3 HUX
[TonsiTHE 06 aKCMOMAaTUYECKOM MOCTPOCHUN
10 CTECPECOMETPUHN. AKCUOMBI CTECPCOMECTPHUHU U BH6HHOTeKa HOK
p pHi: p P https://m.edsoo.ru/258fc245
CJICACTBUA U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS bubmmorexa TTOK
poctp - 1ep B ’ https://m.edso0.ru/1a2520f6
napasuie/IbHbIe U CKPEIIUBAIONITHECS TIPSIMbIE
[TapannenbHOCTHh NPSIMBIX U TUIOCKOCTEHN B
12 MPOCTPAHCTBE: MapaJIJIEIbHbIE IPSMBIC B bubnuoreka [IOK
MPOCTPAHCTBE; NAPAICIIBHOCTh TPEX https://m.edso0.ru/93ad36b3
MIPSIMBIX
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocTpadcTse: [lapaiuieabHOCTh IIPSIMOM U Eubmorexa HOK
pocTp - ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIbl ¢ COHAPABIEHHBIMU CTOPOHAMU Eubmorexa HOK
p p https://m.edsoo.ru/9f4071b9
15 VYroa Mexay opsIMBIMH B IPOCTPAHCTBE Eubmorexa HOK
Ay ip poctp https://m.edsoo.ru/fe733862
16 VYroa Mexay npsIMBIMH B IPOCTPAHCTBE bubmorexa [IOK
AV TP poctp https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh IIIOCKOCTEH: bubnuorexa [IOK

apaJlyICJIbHBIC TIJIIOCKOCTU

https://m.edsoo.ru/2e18f255
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bubnuoreka [IOK

18 CBoiicTBa napajijiebHbIX TUIOCKOCTEN httos://m.edsoo.ru/e504d656
19 [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI HA bubnuorexa [JOK
IJIOCKOCTU: TETPadIp, KyO, Mapajiesenumes https://m.edsoo.ru/4a28dc02
. bubnuorexa [JOK
20 Hoctpoerme cenerti https://m.edSO(I)_.[ ru/1d434dof
. bubnuotexa [JOK
21 Hocrpoetiite ceuerit https:// m.edsocl)_.I ru/ec26fesd
Kontponsnas padota o teme "[Ipsimbie u
22 rmocfocm B HIIZ))OCTpaHCTBe. ’ bubmmorexa LOK
[TapaaiensHOCTh MPAMBIX M IIOCKOCTEN" Ditps://m.eds00./9a0a9¢560
[TepieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTH:
23 ne;)HeH)fHK;nﬂ;)HHe Hpﬂllzllble B Bubnuorexa LTOK
https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U bubnuoreka [IOK
MEePIEHANKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapanienbHbIe U bubnuoreka [IOK
MEePIEHANKYIISIPHBIE K IJIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOM U bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHIuKyIIpHOCTU MPSMOU U bubnunoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o npsIMOii EPIIEHIUKYIIIPHON bubnuoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/635c¢5087
29 Teopema o npsAMON NepHEeHANKYISIPHON bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psIMOI TEpIIEHIUKYIIPHON bubnmoreka [JOK

IIJIOCKOCTH

https://m.edsoo.ru/7d18834b
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[lepnienuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JIO TJIOCKOCTH, PACCTOSIHUE OT Bubnnotexa LIOK
. a P https://m.edso0.ru/33c477d3
MPSIMOM JI0 TIJIOCKOCTH
[lepnienuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHHE
32 oT 20‘-11(1/1 OyHJII())CKOCTI/I aCCTofI)HI/Ie oT Bubmuorexa LIOK
. . -P https://m.edsoo.ru/66fefadd
MPSIMOM JI0 TIJIOCKOCTH
[TepnienuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE
33 oT ﬁquH noyrmicxocm aCCTOSII)HI/Ie oT brbmmorexa [OK
. P https://m.edsoo.ru/a5b7h8e3
MPSIMOM JI0 TIJIOCKOCTH
[TepnieHuKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHHE
34 oT IT)OLIKE lloyl'IJ'Il(:))CKOCTI/I aCCTOEHI/Ie oT Bubamorexa [IOK
. -P https://m.edsoo.ru/dbee22bc
MPSIMOM JI0 TIFIOCKOCTH
35 VYTrasl B IPOCTPAHCTBE: YroJl MEXAY NPAMOM bubnuorexa [JOK
U IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yToJI, TUHEUHBIN YTroJI bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYISAPHOCTD MIOCKOCTEN: MPU3HAK bubnuoreka [JOK
MEePIEHANKYIISIPHOCTH JIBYX MJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepneHIUKYIAPHOCTD IIIOCKOCTEN: TPU3HAK bubnuoreka [[OK
MEePIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYIAPHOCTD IIIOCKOCTEN: TPU3HAK bubnuoreka [JOK
MEePIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX NepHEHIUKYIISIPax bubmmorexa [JOK
P P PHERIHILIP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX nepHeHAUKYIApaAX bubmorexa LIOK

https://m.edsoo.ru/52188a7d
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bubnuoreka [IOK

43 Teopena 0 TpEx niepreH Ky AP hitps://m.eds00.ru/9f246736
KonTposnsHast paboTa o Temam

44 "[lepneH IUKYISIPHOCTD NPSAMBIX U bubnuorexa [JOK
miockoctel" u "YTIibl MEXIy OPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockoctsamu"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE

45 3JIEMEHTBHI MHOTOI'PAHHUKA, BBITYKJIbIE 1 bubnuotexa [JOK
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edsoo0.ru/2d24e873
MHOTOTpaHHUKA
[Ipu3ma: N-yrosbHas npu3Ma; TpaHu U

46 OCHOBAHMS TPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuorexa [JOK
MIPU3MBbI; OOKOBAas U MOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, npsMOyroJbHbII bubnuoreka [IOK
MapajieenuIea U ero CBOMCTBa https://m.edsoo0.ru/8a7be683
[Mupamuna: N-yronbpHasi mupamMuaa, TpaHu U

48 OCHOBAHHUE TUPAMUJIBI; OOKOBAs U TIOJIHAS bubnuoreka [JOK
MMOBEPXHOCTh MUPAMU/Ibl; TPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceuéHHas mupaMua
[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS

49 Mpu3Ma 1 MpaBujIbHas MUPaAMHUJIA; bubmmorexa [JOK

https://m.edso00.ru/074c8865

MIpaBUJIbHAS TPEYTOJIbHAS MHUpaMUIA U
MIPaBUWJIbHBIN TETpadIp; KyO
[IpencraBnenue o npaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTa3p, JOJEKAIP U Bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf

HKOCadIp.

51 CummeTpusi B TPOCTPAHCTBE: CUMMETPUS bubnuorexa [IOK
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OTHOCHUTEIILHO TOYKH, MPSAMOM, MIIOCKOCTH.
DNIeMEHThl CHMMETPHUU B MUpaMuUIax,
rapajieNenuIenax, NpaBuIbHbIX
MHOTOIpaHHUKaX

https://m.edsoo.ru/b9e777d9

Brrunciaenue 31eMeHTOB MHOI'OI'paHHUKOB!

bu6mmoreka [IOK

52
pE€Opa, TMaroHaH, yriibl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOMN
53 ITIOBEPXHOCTH MPSIMOM ITPU3MBI, ILIOIIA/Ib bubnuorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edso0.ru/37d84157
ITOBEPXHOCTH MPSMOM IPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 MTOBEPXHOCTH MTPABUIIBHON MUPAMUIBI, bubnuoreka [JOK
TeopeMa O IJIoU[aau OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEUEHHOUN MUpamMu/Ibl
55 KonTtponsHas padoTa o teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6moreka [IOK
56 II 6 06
OFTHE OB OBbEME https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
57 06
DEM THpaMHISE https://m.edso0.ru/235171b3
N bu6mmoreka [JOK
58 06
DOM TN https://m.edsoo.ru/f47dfefd
N bubnuoreka [JOK
59 06
DOM TN https://m.edso0.ru/79¢10312
bu6mmoreka [JOK
60 &
OObEM nupavi b https://m.edsoo.ru/2faadc3f
61 OO0BEM MTPU3MBI bubmmorexa [JOK

https://m.edso0.ru/79853608
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N bub6mmoreka [{OK
62 00 1
DEM TIPHIMBL https://m.eds00.ru/1e053890
. bubnuorexa [JOK
63 0] 1
M TPH3MBL https://m.edsoo.ru/482d3f51
64 KonTtponsHast padota no teme "OO0bEMBI 1 1 bubnuorexa [JOK
MHOTOTpPaHHUKOB" https://m.edsoo.ru/28a6573c
IToBTOpEHue, 0000IIEHNE CHCTEMATH3 AU
65 3HaHHfII) IToct OCHI/I?C CEUeHHH B ) 1 bubmiorexa HOK
' P https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHuME, 0600IIEHNE CHCTEeMaTH3aITUs
3HaHUU. BeI4KciieHne pacCTOSHUN: MEXIY
66 BYMS TOYKAMH, OT TOYKH IO IIPAMOIL, OT 1 bubmmorexa TTOK
ABYM ’ A0 1P ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO IJIOCKOCTH, MEKTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
bu6moreka [IOK
67 4 & 1 1
TOTOBas KOHTPOIILHAA paboTa https://m.edso0.ru/b9146bc0
[ToBTOpEeHME, 0000IIIEHNE CHCTEeMaTH3aITUs
3HaHUW. BEIUHMclIeHne yriloB: MeX
68 CKPEIIUBAIOIIUMUCS HYI;IMI)IMI/I MGH)I}: 1 bubmorexa LOK
p Hl“ B p ’ y https://m.edso00.ru/56765e8b
MPSMOM U TJIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YIJI0B MEXKTY TUIOCKOCTSIMHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KoauvecTBo yacos DJIeKTPOHHBbIE
nudpoBLIE
Ne n/m Tema ypoka Kontpoasubie | IIpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI

pecypcbl
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Cdepa u map: neHTp, paauyc, IHamerp;

bubmuoreka [IOK

1
TUTOIIA/Ib TIOBEPXHOCTH ChEPHI https://m.edso0.ru/0341bc2b
BsaumHoe pacnonoxenue chepsl u

bu6mmoreka [{OK
2 TUTOCKOCTH; KacaTelbHask IUIOCKOCTh K
https://m.edsoo.ru/bed12a43
cdepe; momanb cheps

3 N3o6pakenue cepsl, mapa Ha TIOCKOCTH. bubmmorexa [IOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
Hunmuaapudeckast TOBEPXHOCTH,

4 00pa3yrolue MUJINHIPUIECKOM bubnuoteka [JOK
MTOBEPXHOCTH, OCh LIWJIMHAPUIECKON https://m.edso0.ru/6054b8cl
MOBEPXHOCTH

WIIMHJP: OCHOBAaHUS U OOKOBast
5 EOBG XHI())CTI) oOpa3 ast U OCh; bubanorexa LHOK
P > OOPAYIOIA 1 O¢b; https://m.eds00.ru/188f6216
TUTOIIA b OOKOBO M TIOJTHOM MOBEPXHOCTH
N300pakeHne NMIMHApPA HA TUIOCKOCTH.

6 PazpépTka nmnunapa. CeueHus UIMHIpa bubnuoreka [IOK
(TIOCKOCTHIO, TApATIICITHPHON UITH https://m.edso0.ru/016e25eb
MEPIICHANKYIIIPHON OCH IIHITMH/IPA)

Konudeckast moBepxXHOCTh, 00pa3yromime
7 KOHUYECKOM HOBCpXHOCTI/I ocE I/I}];I: HIMHA bubmmorexa [JOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHuUE 1 BepIInHa,
8 oOpa3syrolas U 0ch; IUIoNIaas OOKOBOM U Eubmorexa HOK
p yfo ’ https://m.edso00.ru/897dd3b2
MOJIHOW TIOBEPXHOCTHU

9 YceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTA, bubnunoreka [JOK
OCHOBaHMA U OOKOBas MOBEPXHOCTh https://m.edsoo0.ru/1468bab3

10 N306paxeHue KoHyca Ha IIOCKOCTH. bubnuorexa [IOK

Pa3Béprka koHyca. CeueHus KoHyca

https://m.edsoo.ru/Obdelbe8
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https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
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https://m.edsoo.ru/1468bab3
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(TI0CKOCTBI0, MAapaJIEIbHON OCHOBaHMUIO,
U IUIOCKOCTBIO, MPOXOAAIIEH Yepe3
BEpILHHY)

KomOuHnamus ten BpameHus u

bu6mmoreka [{OK

11
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHHK, OTIMCAaHHBIN 0KOJIO chepsl;
12 cdepa, BIUcaHHAasi B MHOTOTPaHHUK WJIU B brbmmorexa [OK
pa, P https://m.edso0.ru/0b136158
TEJO BpalleHUs
13 [TorsTe 06 00BéMe. OCHOBHBIC CBOMCTBA bubmmoreka [{OK
00BEMOB TeN https://m.edsoo.ru/26a03fb7
N bubnuorexa [JOK
14 006
PEM ILITIHIIPA, KOHyCa https://m.edso0.ru/5513d87b
N bubnuorexa [JOK
15 006
PEM 11apa H IIOMATE Chepe! https://m.edsoo.ru/d189bde2
[TonoOHbIE TENa B MPOCTPAHCTBE.
16 COOTHOIIIEHUS MEXKIY IMIOMIAIIMA bubmmorexa T[OK
. Fy tan https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMU TIOIOOHBIX TEIT
17 KontponpHas padota o temam "Tema bubnuoreka [JOK
BpamieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTop Ha MI0CKOCTH U B IPOCTPAHCTBE bubmorexa LOK
p pocTp https://m.edsoo.ru/5caefclb
19 Ci0keHHe U BBIYUTaHHE BEKTOPOB bubmorexa LIOK
P https://m.edso0.ru/23f4f089
bubmuoreka [JOK
20 v
MHOMEHHE BEKTOPA Ha IO https://m.edsoo.ru/dee379eb
Pasnoxxenue BeKTOpa 10 TpEM
bu6mmoreka [JOK
21 HEKOMITJIaHApHBIM BekTopam. [IpaBumno

apajiiejacnuicaa

https://m.edsoo.ru/a28fd74e
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Pemrenne 3ama4, CBSI3aHHBIX C

bubmnoreka [IOK

22 MPUMEHEHHUEM TIPaBUJI JIEHCTBUH C
p p A https://m.edso0.ru/5a827900
BEKTOpaMH
23 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnuorexa [JOK
PELICHUU TEOMETPUYECKUX 3a4a4 https://m.edsoo.ru/d3alfe30
[IpssmoyropHas cucTeMa KOOPAWHAT B
24 i pOCT ﬁ{cme Koopaunaarte: BiKTO a bubnmorexa LHOK
pocTpa - noop pa. https://m.eds00.ru/48db7058
[Ipocreiimue 3a1a4u B KOOPAXHATAX
o5 VYron mexay BekTopamu. CKaasipHOE bubnuoteka [JOK
MIPOU3BE/ICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yriioB Mexy npsMbIMH U bubnuoreka [JOK
TJTOCKOCTSIMH https://m.edsoo.ru/8efbe78e
97 KounTponsHas pabora o teme "Bekropsl u bubnuoreka [JOK
KOOpJIMHATHI B MPOCTPaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHME, 0600IIEHNE U
28 cucteMaTu3anus 3HaHui. OCHOBHBIE bubnuorexa [JOK
¢urypsl, GhakTel, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1
29 cucteMaTusauus 3HaHui. OCHOBHBIE bubnuoreka [{OK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
IJIAHUMETPUHU
[ToBTOpEeHUE, 0000IICHNE 1
30 cUcTeMaTH3alus 3HaHWi. 3a1auun bubmmorexa [JOK
i e https://m.edso0.ru/7491efe0
TJIAHUMETPUHU M METO/IbI UX PELICHUS
[ToBTOpEHue, 0600ImEeHNE U
. bubnuorexa [IOK
31 CHUCTEMATHU3alKsA 3HaHUH. 3a1aun

TIaHUMETPUH U METObI UX PCIICHUA

https://m.edsoo.ru/4dffda97
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[ToBTOpEHUe, 0600IICHNE U
32 cucrtemaTtusaiys 3Hanui. OCHOBHBIS 1 bubmmoreka [{OK
¢burypsl, (hakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUH
bu6mmoreka [{OK
33 HToroBast KOHTpOJbHAs paboTa 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001mEeHNE U 1 bubnuoreka [IOK
CHCTEMaTH3alIMs 3HAHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KJIJACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICICTBHUS U3 HUX MPH PEIICHUH
' TreOMETPUIECKUX 33129
-3 OnepupoBaTh MOHATUSMH: TAPAJUIETBHOCTh W TEPICHINKYISIPHOCTH
' MPSIMBIX U INIOCKOCTEN
24 KnaccupummpoBaTh B3aMMHOE pacroIOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHSMU: ABYTPAHHBIN YroJ, TPAaHHW JBYIPAaHHOTO YIIIa,
7.5 pedpo IBYrpaHHOTO yrija, TMHEHHBIN yroJl IBYrPaHHOTO YyIJia, TpaayCcHas
Mepa ABYIPaHHOIO yria
- OnepupoBaTh MOHATHAMU: MHOTOIPAaHHMK, BBIMYKJIbI M HEBBITYKIbII
' MHOTOI'PaHHUK, 3JIEMEHTBHl MHOTOTPaHHUKA, IPaBUJIbHBI MHOTOI'paHHUK
27 Pacnio3HaBaTte OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (IHMpamMujla, MPU3MA,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb  MHOIOIpaHHMKHM, BbIOMpass ~ OCHOBaHUS  JUId
-8 K1accupuKauy  (BBUIYKIBIE WM HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune bl)
29 OnepupoBaTb HOHATHSAMMU: ceKyIas IUIOCKOCT, ceueHue
' MHOTI'OI'PaHHUKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh ce4YeHHs MHOTOTPAaHHUKOB METOJOM CJEJO0B, BBIMOIHATh
7.11 (BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYp:
BH/I CBEPXY, COOKY, CHH3Y
7.12 Pemate 3a1aun Ha HaXO0X/I€HHE I€OMETPHUUECKUX BEIMUYMH MO o0pa3iam




W aJiropurMaMm, MNPpUMCHAA HM3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peIICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCIICHHC
paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO HpHMOfI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WM aJrOpUTMaM, IMPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOIbl TpHU
pelIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXY CKPEIIUBAIONIUMUCS TPSIMBIMH, MEXKIY TPSIMON U IJIOCKOCTBHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHreM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaisMHU MOBEPXHOCTEH, o0bEMamMu M0I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, TMpPEJCTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeoJiaraloiuX HECKOJbKO IIAaroB pElIeHUsl, €Clu YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM (opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M AIIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

[IpuBoUTE TpUMEpHl MAaTEeMAaTUYECKHUX 3aKOHOMEpPHOCTEH B MPUPOJE U

JKHU3HH, pACIIO3HABATDH IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATh MOTy4YeHHbIC 3HAHUS Ha MIPAKTHKE: aHAIM3UPOBATH PealibHbIC
CUTyalldd M TMPHUMEHSTh HW3YUYEHHBIE TMOHSATHS B IMpOIECCe IMOUCKA
pelieHus MaTeMaTH4eCKU chopMyITHUPOBAHHOM poOIeMBl,
MOJEJIMPOBATh PEAIbHbIE CUTYallUd HA SI3bIKE T€OMETPHUU, MCCIEI0BAThH
MOCTPOEHHBIE MOJENIU C UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUH U
TeopeM, arnmapaTa ainredOpbl, pemaTh NPaKTUYeCKUe 3a/1a4H, CBI3aHHbBIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: [HJIHMHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3yloliyue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPALICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: I[IAPOBOM CErMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIApOBOTO CIIOS, IIIAPOBOM CEKTOP
66 Bbruncnare 0o0bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSMM: MHOTOTPAHHUK, BIIMCaHHbII B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluncnaTe  COOTHOLIEHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKHX (UTypax, TpPeICTaBIECHHYIO Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3aa4, MpearnojaraloliiX HECKOJbKO IIaroB pPEHICHUs, €CIIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

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

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXJIy BEKTOpPAMM, CKAJISIPHOE IIPOU3BEIECHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEACHUE, pAacKiIaIblBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aa4d Ha JA0Ka3aTCIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHBIC METObI npu pEUICHUN CTaHAAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpPHUpOJIE U

KU3HU, paCliO3HAaBaTh IPOABJIICHUE 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TNPUMEHSATh HU3y4CHHbIE MOHSTHUS B IIpoOILEcce
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh PEAIbHbIE CUTYAIlUU Ha SI3bIKE T€OMETPHH, HCCIEA0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, arrmapara anreOpbl, pemarh NpakTUYECKHe 3a7auu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMeTpuu. Touka, HpsMas, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiThe 00  aKCMOMAaTHYECKOM  TIOCTPOCHHHM  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3auMHOEe  pacrosiokeHHEe  HpsAMBIX B IPOCTPAHCTBE:  IEpECEKaroluecs,
napajulefibHble M CKpeuuBaroiiuecss mpsaMble. [lapannenbHOCT NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajyiebHble MpsiMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSAMON M IUIOCKOCTHU. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMM, VYroJl MEXKIy TMpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaluleIbHble MIIOCKOCTH, CBOWCTBA MapauleIbHbIX
mockocteit. [Ipocreiiimne nmpocTpaHCcTBEHHBIE (UIYphl Ha IUIOCKOCTH: TETPadp,

KyO, mapaJijiesienumnes, moCTpoeHne CeueHnin

7.3

[lepnenukynapHOCTh NPSAMON M TUJIOCKOCTH: TMEPHEHAUKYISIPHbIE MpsIMble B
MIPOCTPAHCTBE, MPsIMblE MapasliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU M TIIOCKOCTH, TEOPEMa O MPSAMOM MEPIEeHAUKYIISIPHOMN
IUIOCKOCTU. YTJbl B TPOCTPAHCTBE: Yrojl MeXAy MpsSIMOM U IUIOCKOCTBIO,
JBYIPaHHBIA YTOJI, JUHEWHBIA yroJ JaByrpaHHoro yria. llepneHnukynsap u
HAKJIOHHbIE: PACCTOSHHE OT TOYKM A0 IUIOCKOCTH, PAcCTOSHUE OT MpsIMOU J0
IJIOCKOCTH, MPOEKIUsS (PUTYyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEePHEeHAMKYISIPHOCTH  ABYX  Iuiockocteil. Teopema o  Tpéx

MePIEeHIUKYIIpax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOIOIPAaHHHKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrosipHas
npu3Ma, I'paHU U OCHOBAHMS IPU3MBI, NpsiMas U HAKJIOHHAs MpHU3Mbl, OOKOBas U
[I0JIHAsi IOBEPXHOCTh Npu3Mel. [lapamenenumnes, npsMOyroibHbIN Hapajienenumnes
u ero cBoiictBa. [Tupamuna: n-yronbHas nupaMuza, rpaHd ¥ OCHOBAHUE MUPAMUJIBI,
O0OKOBasl U IMOJIHAS MOBEPXHOCTh NMUPAMHU[bI, MIPABUIIbHAS M yCeUEHHAs MUPAMUA.
OneMeHThl MNpu3Mbl W nupaMuipl. [IpaBUiIbHBIE MHOTOTPAHHUKHU: TOHSTHE
MPaBUJIBLHOIO MHOTOTpaHHMKA, NpaBWJIbHAs NpU3Ma M MpaBWIbHas MUpaMUIa,
NpaBUJIbHAS TPEYTOJIbHASA MUpaMUIa U IpaBUIbHBIA TeTpasap, Kyo. [IpencraBienue

O HpaBHJIbHBIX MHOI'OTPpaHHUKAX: OKTA3Ap, AOACKASAP U HUKOCA3APYTHUC CeueHus




MIPU3MBI U TTHPAMH/IBI
CummeTpusi B TPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, HPSIMOI,
7.5 IJIOCKOCTH. DJIEMEHThl CUMMETPUH B NUpaMUax, Napauieienueax, NpaBUiIbHbIX
MHOTOTpaHHHKaX
Bblunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM IOBEPXHOCTH M TMOJHONM IOBEPXHOCTH MPSAMOM NpU3MBI, IUIOLIA/b
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW NMOBEPXHOCTH MpsiMON mpu3Msbl. [lnomanps 60koBoM
MOBEPXHOCTH U TOBEPXHOCTH IMpPaBWIbHON NHpaMUAbl, TEOpeMa O IUIOIaIn
yceu€HHol nupamupl. [lonarue 06 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI
24 [Tomo6HnbIe Tena B mpocTpancTBe. COOTHOIICHUSI MEXK Y TIJIOMIAIIMH TIOBEPXHOCTEH,
' 00bEMaMu IOJIOOHBIX TET
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolife HUINHAPUIECKONW MOBEPXHOCTH, OCh
6.1 IAJTUHIPUYECKOW moBepXHOCTH. [lywmHAp: ocHOBaHUS M OOKOBas IMOBEPXHOCTH,
o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH
Konunyeckast HoBepXHOCTh, 00pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
6.2 KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BeplIMHa, oOpasyolas U OcCbh,
' IJI0IIA b OOKOBOW W TIOJIHOW TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opa3yroliue u
BBICOTA, OCHOBAHUS 1 OOKOBAasi IOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, AMaMeTp, IJIOMAAb HOBEepXHOCTH ceprl. B3anmuoe
6.3 pacnofnioxkenue chepbl U MIOCKOCTH, KacaTellbHas IUJIOCKOCTh K cdepe, IMIIoaab
chepsl
6.4 N3o00paxkenue Ten BpalieHUs Ha IIOCKOCTU. Pa3BépTka HUIMHIpPA U KOHYCa
6.5 KoMOunauu Ten BpaieHuss ¥ MHOTOTPAHHUKOB. MHOTOIpaHHUK, OIMUCAHHBIN
. OKO0JIO cepsl, cdepa, BIUCAaHHAS B MHOTOI'PaHHMK, WM TEJIO BpallleHUs
[Tonsitne 060 o6béMe. OcHOBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 NpSIMOYTOJIBHOTO TMapajienenunena v ciaeactsuss u3 He€. OObEM LMIMHIpA,
KoHyca. O0BEM 11apa u mioumaab chepsl
6.7 [lonoOusle Tema B  mpoctpaHcTBe. COOTHOLICHHMS  MEXAYy  IUIOIAASIMHU
. MOBEPXHOCTEH, 00BEMAMHU MTOT0OHBIX TN
6.8 Ceuenuss nuMiaMHIpa (MapajuleIbHO WU TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca




(mapanienbHOE OCHOBAHUIO U IIPOXOJSIILEE YEPE3 BEPILNHY), CEUEHHUS LI1apa

Bextop Ha muockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.

YMHOK€EHHE BEKTOpa Ha uucio. PasnokeHue BEeKTOpa 1O TPEM HEKOMILJIaHAPHBIM

09 BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBSI3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkaispHoe

IMPOU3BCIACHUC BCKTOPOB. Brrancaenue YIJI0B MCXKAY MPAMBIMHA W IJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBINA METOJI IIPH PEIIEHUH FEOMETPUYECKUX 3aad




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

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

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIJCTBUE, CBOMCTBO, NpPU3HAK, JO0Ka3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U TPOTHBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH IMOHATHUAMHU: MHOXKECTBO, IMOAMHOKCCTBO, OICpAllMU HAI
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar it OTIMCaHUs PEATbHBIX TPOIIECCOB | SBICHUN U TIPU PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATh MOHATUSAMU: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

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

VYmenune OIICpHUPOBATh IOHATUAMU: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM II0Ka3aTcCJiICM, CTCIICHb C JIeHCTBUTEIbHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IIO MOAYIIIO, pPAlUMOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6H0-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOULIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YHMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIECKHe IEWCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pelaTh YPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBl C NAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U peanbHON )KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTFPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(YHKIIMY HA IPOMEXKYTKE, HelpepbiBHAsA (GYHKIHUSI, aCUMITOTHI Ipadurka
(GyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PDYHKI[UU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITO3UIIUMH (DYHKIIMM, HAXOJAUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJb30BAaHHEM ammapara MaTeMaTH4ecKoro
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUYCCKUX U




(bu3nuecKkrx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTETpana; IPUBOIUTh MPUMEPhI MAaTEMATUYECKOTO MOJCITUPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIIeHUH 3a7ad U3 JIPYruX Y4eOHbIX IMPEIMETOB U
3a/1a4 U3 pealbHOM JKU3HHU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/la4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA U HUX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENIM C HCIIOJIb30BAHUEM alllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOIO Habopa; YMEHHME H3BJIEKaTb,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA pealbHbIX IPOLECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4aHOTO COOBITUS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HOHATUSIMU:  CIydailHas BEJIWYMHA, pACIpPENEICHUE BEPOSITHOCTEM,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpelesieHud JUis
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEI0BAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl peLLICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMenue onepupoBaTh TMOHATUSMHU: TOYKA, NpsMas, TUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXAY MNPSAMOW U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumesa, npu3Ma, OUpamuaa, (urypa M MOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAaMHJIbI, NPU3MBI, KOHYCa, LWIHHApa, 00BEM Kyoa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUECHMs] KOHYCa U LMIUHIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacatomasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYCHHUs], B TOM YHCJIE C IOMOIIBIO MIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(hopMyTHpOBATh OTIpENEICHUS] H3y9aeMbIX (PUTYpP, BBIABUTATh THIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
ONpoBepraTh HX; YMEHHE TNPOBOAUTH KilaccuPukanuioo ¢GuUryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B IMPOCTPAHCTBE,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHE MOA00Ms, MMOA0OHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIB30BaTh T'€COMCTPUYCCKUEC OTHOLICHUSA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
HCIOJIb3YSl HU3ydeHHbIE (POPMYJIBl M METOIbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJILHOTO Mapajulesenumesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMaA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpA Ha YHUCIIO, PA3JI0OKCHHUEC BCKTOpa IIO 6a3ncy,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMHU; YMCHUC HCIIOJIB30BATh BGKTOpHHﬁ )51 KOOpI[PIH&THLIfI MCTO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEPbI  MATCMATHUYCCKUX

MaTeMaTU4EeCKOU HAyKH

OTKPBITUH

POCCHICKOM

nu

MHUPOBOM




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

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ palloHalbHBIM MokazareneM. CBoICTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
JlefictButenbHple  uynciaa. ApudMETHYECKHE OTEpalli C JISHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, 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 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
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 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyina CII0KHBIX TPOIIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIIUU Ha
OTpe3Ke
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 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

VYyebnoe nocobue «I'eomerpus 10-11 xn», JI.C. Atanacsn

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bub6mnorexa IIOK
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