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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS IJis
oOyuaromuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHoro
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTU4ecKoMy oOOpa3oBaHUIO, U TPAIUIUA POCCHICKOr0 00pa3oBaHMUS.
Peanmuzarnust mporpaMMbl o0ecrieunBaeT OBJIaJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY ISl CaMOpPa3BUTHSL M HEMPEPBIBHOTO 00Opa3oBaHmMs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO W TO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTo Kypca TEOMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHusl OOYCJIOBJIEHA TMPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yIbTATOB OOYyYEHHUS TC€OMETPUHM B HAIPaBICHUHM JUYHOCTHOTO
pa3BuTHs oOyuaromuxcsi, (QopMupoBaHUs (YHKIMOHAIBHOW MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0ydarouumxcs
NPAaBWIbHBIX MPEICTABIECHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpakIfii, COOTHONIIEHHH pPEAJbHOTO0 M HUIACATBHOr0, XapaKTepe OTPaKeHUs
MaTEMaTUYECKOM HAayKOW SIBIEHUH U TIPOLECCOB PEATbHOIO MHUpPA, MeECTe
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust sBnsercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECreYrBacT BO3MOXKHOCTh H3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBIEHHOCTH, TaK U TYMaHUTApHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYECHUU OO0YyUYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pENIeHUS TeOMETPUYECKUX 3a/lad, YMEHHE BBIABUTATH W OMPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS MPU PEUICHUU 3a7ad4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OprueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JacTSIX ACATEIBHOCTH 4YeloBeka. OpHEHTAIMs 4YellOBEKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COluaibHOro ObITHA, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBUE YCHENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEAMHSET pa3Hble BHUIbBl Y4eOHOW U TPYAOBOU NIE€SITEIBHOCTH,



ABJIAETCS OJHUM U3 NPO(ECCHOHATBbHO BAKHBIX KadyecTB, MO3TOMY aKTyajbHa
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpPAa3HOrO MBIIIJIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHUs: — oO0uieoOpa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM W  JICHMCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCIIEIIHOTO MPOI0JKEHNUS 00pa30BaHUs
[0 CTIEUHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mno reomeTrpur Ha 0a30BOM ypOBHE MpeIHa3HA4YeHA JJis
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOIO oOmiero odpaszoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MAaTEeMAaTHMUYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HHUKHET HEOOXOJWMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHne 1end OCBOEHUS TPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BOoM ypoBHe B 10—11 kiaccax sBISIFOTCS :

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOTPAaHHUKAX M Telax BpPAICHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIISAX, O3BOJISIIOIINX ONKCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAOIIETO MHUPA;

e (opmupoBaHMe yMeHUS pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlay Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE  QITOPUTMAMH  DPEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHusT B XOJAE PEIICHHUS CTEpEOMETPHUUYECKMX 3ajJad M 3a1ad C
MIPAKTUYECKAM COACPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYyallbHBIX | TBOPUYECKHUX CIOCOOHOCTEM
oOyyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T'E€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, GOpMyIUpOBaTh HX Ha S3bIKE
T€OMETPUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHSATh OCBOCHHBIN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIIMPYET MPOTEKAaHUE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HArJSAIHO-KOHCTPYKTHBHOMY METOMY OOY4YEHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTUYECKON JesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yYalluXxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
CO37aHME  MPOCTPAHCTBEHHBIX 00pa3oB W  3a7a4 Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B IIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMECHUN
pacrpenensiercs HE TOJBKO [0 COAEP)KATENbHBIM JIMHHUSM, HO M 1O Trojam
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OocBOeHHS pabodeil mporpamMMbl, pacupeneaEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HaBBIKAMH OCYLIECTBIISIIOCH MOCIEA0BATEIBRHO U MOCTYNATEIbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYarONIUXCs, PACIIUpSs U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVJTAHE

Ha n3yuenue reomerpun orBoautca 2 yaca B Heaeno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulejbHble M CKpeluuBaroluecss IpsMble. [lapamienbHOCT OPSAMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  mockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, IIpsAMBIE Iapajule/IbHble U IMEPHEHAUKYISAPHBIE K IIJIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTH IIPAMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY IHPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IIJIOCKOCTH, PACCTOSTHUE
OT MmpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPAHHMKA, BBIIYKIIbIE
Y HEBBIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOTorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbL; IPABUIbHAS U
yCeu€HHasi NUpaMuja. OJIEMEHTbl NpU3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IMPAaMHUJA; NPABUIIBHAs TPEYroJibHasA INHUPAaMHAA M IPaBUIIBHbBIN
teTpa3p; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
nonexa’ap u uxkocadap. CedyeHnst npu3Mbl U TAPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMMAAX, NapajuleNCNNIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOIAAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMOM HPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopemMa o miIom@aau yceu€HHod mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHIPUYECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONW TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON moBepxHOCTH. KoHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, IUaMeTp; IUIOHIAAb MOBEPXHOCTH CQeEphl.
B3aumnuoe pacrnonoxenue chepbl U IIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepsl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WM TEIO
BpAaIlCHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO TMapajuienienumena u cienctBus w3 He€. OO0BEM HUIUHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

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

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
miapa.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. CloKeHUE U BEIYMTAHUE BEKTOPOB.
YMHOXkEeHHE BEKTOpa Ha uuciio. PazoxeHne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapawienenunena. PemieHue 3agad, CBSI3aHHBIX C
MPUMEHECHUEM TIpaBWi JACUCTBUUA ¢ BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumuatel BekTopa. Ilpocreiimine 3agaun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalspHOE NpPOU3BEIEHUE BEKTOPOB.
Bbrunciienre yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU T€OMETPUUYECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO ~HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C TIPAKTHYECKUM IIPUMEHEHHEM JOCTHKEHUN HAYKH U JIESATEILHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIaJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYAS 3CTETHKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCTIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 370poBOro U 06e30macHoOro oopasa )KU3HH, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTb); bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeil mnpodeccun U peanu30OBbIBATH COOCTBEHHbIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYECKUX 33]1a4 MAaTEMaTHICCKOW HAIPaBIEHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPbI, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBHOM
Cpenmpl, OCO3HaHHWEM TJ00aTBLHOTO XapakTepa DSKOJOTHYECKHX IMpoOseMm;
OpHEHTaIMeld Ha TPUMEHECHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, IOHWMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYyJIbTYpOH KaK CpEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaOm
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJCanowe20  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayull, yMeHul pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OTIpeJIeICHNs]  TIOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH W  MPeoOpPa30OBLIBATH  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KPUTEpUM A BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTPAaWBaTh apryMEHTAIUIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SIBJIEHUS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENLHO (hOPMYIMPOBATh 0OOOILEHUS U BBIBOJIBI IO Pe3yJibTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, HCCIEAOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeUUUTH UHDOPMALUU, JAaHHBIX, HEOOXOIUMBIX Ui OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, IPEACTABIATH €€ B pa3NuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMYHUKamug@Hvle  Oelicmsus, obecnedugarom

cpopmMuposanHocmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oomenne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXIEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIa€MOI TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme hOpMyITHpOBATh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W UCIOJIb30BaTh  INPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATKCS, 00CYXKIATh MPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOIBKUX JIFOZICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OIICHWBATh Ka4eCTBO CBOETO BKJaJa B OOIIMUA MPOIYKT MO KPUTCPHSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3a]auH, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4€TOM HMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JEHCTBHM U MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPbHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJACHHBIX OITNOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHHS PE3YJbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOYKA, MPsAMasi, TIIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE TPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JMHEWHBIA YroJl JIBYTPaHHOTO YIJja; TpajayCcHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOT'PaHHUKA, TIPABUIBLHBIN MHOTOT'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMHaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JUIS
Kiaccupukaruy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSMBIC U HAKJIOHHBIC PU3MBI, TTapaJICTICITATIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCITOIB3Ys METO/T CIEOB.

Ctpoutrh CceYeHMsI MHOTOIPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTS)KH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TE€OMETPHUUCCKUX BEIUYUH 10 00pa3iaM Wiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7ad Ha BBIYMCIICHHUE PACCTOSTHUM MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

Pemrate 3a1aun Ha HAXO0XKJACHHUE TEOMETPHUUECKUX BEJIUYHH TTO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl NpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMAaTHUYECKMX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TIPSAMBIMH, MEXIYy MNPsIMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TUIOMIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO HAa 4YepTexax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoNararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIYyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAJbHBIE
CUTyallud W TIPUMEHSATh HW3YYEHHbIE IIOHATHUS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE T'E€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapaTa aireOpsl; penaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOH TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy
OMMMCAaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



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

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJsipHOE TPOU3BEJICHUE, PACKIAAbIBAaTh BEKTOp IO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (akThl I PEIIEHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIN YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOU (hopMme.

Pemate mpocreiiline reoMeTpuyYEcKHe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WM airOpUTMaM, IPUMEHSSI
M3BECTHBIE METO/IbI ITPY PELICHUHU CTAHAAPTHBIX MaTEeMaTUUECKUX 3a1a4.

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

[IprBOAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE TMOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOEHHBIE MOJEIA C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATHI U TEOPEM, amnmnapara aireOphl; pemarhb
MPAKTUYECKUE 3a]1a4, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (PPOBbBIE)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoTsbI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
2 PAMBIC 1 TIIOCKOCTH B TIPOCTPAHCTEE . 12 1 https://m.edso0.ru/WT7NSO14T
[TapaninenbHOCTh NPSAMBIX U TIOCKOCTEN
I1
3 epHeHHmfyMpHOCTB MPAMBIX H 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 https://m.edso0.ru/R38METBTQ
5 MHororpaHHuKH 11 1 https://m.edsoo.ru/XPW9USFB2
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (PPOBbBIE)

Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTsbI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMEI TN 5 1 https://m.edso00.ru/BO9ORVIYC9
B
CKTOPBI 1 KOOPJHATEL B 10 1 https://m.edso0.ru/4ANCL4GOMF
MPOCTPAHCTBE
[ToBTOpeHnue, 06o0IICHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
cucreMaTtni3anda 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

OcHOBHBIE TIOHSTHS
CTEpEOMETPUHU: TOUKA, IpsIMas,
IJI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IIJIOCKOCTEH, MapauIeNIbHbIX
MIPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

01.09.2026

https://m.edsoo.ru/D3VCJ7UN4

[TonsTus: nepecekaronyecs
IJIOCKOCTH, TMepeceKaronIuecs
npsiMasi ¥ IIOCKOCTh

03.09.2026

https://m.edsoo.ru/NR6VIYCGK

IlonsTHs: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPECEKAIOIIUECA
IpsaMas 1 IJI0CKOCTb

08.09.2026

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUEe MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha MIPOEKIMOHHBIX
yepTekax

10.09.2026

https://m.edsoo.ru/KMUQPILLO

HavanbsHbie cBenenus o kyoe u
MUpaMuUJIe, X pa3BEPTKU U
mozaenu. CeueHus

15.09.2026

https://m.edsoo.ru/FPW2IJNHCZ



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

MHOT'OI'paHHUKOB

HavanbsHbie cBeieHus 0 Kyoe u
NUPAMULIE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

17.09.2026

https://m.edsoo.ru/IMQ3AJ3S5

ITousarre 06 aKCHOMaTHYECKOM
MTOCTPOCHHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

15.09.2026

https://m.edsoo.ru/SLMI7R3BL

IlousiTe 00 aKCMOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHU U
CIIECTBHUS U3 HUX

17.09.2026

https://m.edsoo.ru/DUKAX70QE1

ITouaTtue 06 akCHOMaTHYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

22.09.2026

https://m.edsoo.ru/YPKS5MLJL

10

[TonsiTHe 06 aKCHOMaTUYECKOM
MIOCTPOCHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

24.09.2026

https://m.edsoo.ru/13A98J6Z29

11

Bzaumnuoe PacCIIOJIOKCHUC
IPAMBIX B ITPOCTPAHCTBE:
IICPCCCKAOIIHECCA,
ImapaajiCJIIbHbIC U
CKpCHIUBAIOIHUECS IIPAMBIC

29.09.2026

https://m.edsoo.ru/lUIW8KR5Q

12

HapaHHeJ'ILHOCTL MPpAMBIX U
IJIOCKOCTEHN B MMPOCTPAHCTBE:
apaJlyICJIbHBIC IIPSIMBIC B

01.10.2026

https://m.edso0.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

IIPOCTPAHCTBE; MAaPAIICIbHOCTD
TPEX MPSAMBIX

[TapamienbHOCTE NPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 https://m.edso0.ru/PO5J6D23U
[TapannensHOCTH IPSIMOI U 06.10.2026 :

TUIOCKOCTH
VYTuBl ¢ COHANpPaBICHHBIMU

14 https://m.edsoo.ru/LLIAVHVBW
CTOpOHAMH 08.10.2026  oEE00M
VYrois Mexay NpsIMBIMU B

15 https://m.edsoo.ru/KGJM80EUK
MPOCTPAHCTBE 13.10.2026 PS.IH.EE500. 1
VYros Mexay npsMbIMU B

16 https://m.edsoo.ru/24L VWH9V8
MPOCTPAHCTBE 15.10.2026 .

[TapamienpHOCTB MIIIOCKOCTEM:

17 https://m.edsoo.ru/BUSTQIHZT
napajuieIbHbIE TIII0CKOCTH 20.10.2026 . . Q
CBolicTBa napauiesibHbIX

https://m. .

18 UToCKoCTeH 99 10.2026 ps://m.edso0.ru/0KQQK2ABA
[Ipocreiimme npoCcTpaHCTBEHHBIE

19 : https://m.edsoo.ru/MRT13XP79
(burypbl Ha MIOCKOCTU 97 10.2026 p
TeTpas’ap, KyO, napasuienenurne

20 [TocTpoenue ceuenuit 99.10.2026 https://m.edsoo.ru/DISAX05J8

21 [TocTpoenue ceueHuit 10.11.2026 https://m.edso0.ru/20GC3ZP9P
KouTtponsHas pabora no teme
"[Ipsimble 1 TUIOCKOCTH B

22 https://m.edsoo.ru/BI405QJEB
npoctpanctse. [lapannensHocTh 12.11.2026 . Q
MPSMBIX U IJIOCKOCTER"

23 [lepneHIMKyIApHOCTD NPSAMON U https://m.edsoo.ru/RN45YBOSR



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R

IJIOCKOCTH: TEPIEHAUKYIISIPHBIE
IIPsIMBIE B IPOCTPAHCTBE

17.11.2026

24

[IpsimMble nTapajuienbHbIE U
NEPIEHIUKYIISIPHBIE K IUNIOCKOCTH

19.11.2026

https://m.edsoo.ru/32MXRZDDL

25

[IpsimMble nTapajuienbHbIE U
NEPIEHIUKYIISIPHBIE K INIOCKOCTH

24.11.2026

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepnesauKyIspHOCTH
MIPSIMOM U TUIOCKOCTH

26.11.2026

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepnesauKyIspHOCTH
MPSIMOM U TUIOCKOCTH

01.12.2026

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

03.12.2026

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsimoit
NEePIEeHANKYISIPHON TIOCKOCTH

08.12.2026

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o nmpsiMoi
MEePIEeHIUKYIIAPHOM MII0OCKOCTH

10.12.2026

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHIuKyNIAp U HAKIOHHBIE:
paccTosiHue OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

15.12.2026

https://m.edso0.ru/638GKWY7V

32

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUEC OT TOYKHU 0O
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

17.12.2026

https://m.edsoo.ru/AD6RCACRA

33

[leprieHAUKYNSAp U HAKIOHHBIE!
paccTOssHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 IJIIOCKOCTH

22.12.2026

https://m.edsoo.ru/VLLIQ7HXC



https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC

34

[IepnieHauKyIsIp U HAKJIOHHBIE:

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
HPSIMOM 10 IIJIOCKOCTH

24.12.2026

https://m.edso0.ru/6P5BVV34R

35

VYTIubl B IPOCTPAHCTBE: Yol
MEKy NIPSIMOM U IJIOCKOCTBEO

29.12.2026

https://m.edsoo.ru/PSFIXUA1I

36

JIByrpaHHBIN yroJi, TUHEHHBII
YTOJ IBYTPaHHOTO yIjia

12.01.2027

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

37

JIByrpaHHBIN yroJ, JUHEHHBIN
YToJ IBYTPaHHOTO yIiia

14.01.2027

https://m.edsoo.ru/ML0ZZYZC7

38

[lepnenuKyIApHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX
IJIOCKOCTER

19.01.2027

https://m.edsoo.ru/YRQODSM9NH

39

[TepieHAMKYISAPHOCTH
IJIOCKOCTEM: MTPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX
IJIOCKOCTEHN

21.01.2027

https://m.edsoo.ru/DY2AF84T2

40

[TepnieHIUKYISIPHOCTH
MJIOCKOCTEH: TPU3HAK
MEePIEHIUKYIIIPHOCTH JIBYX
IUIOCKOCTEH

26.01.2027

https://m.edsoo.ru/TS80OAINH2

41

Teopema o Tpéx
MEepHEHIUKYIISIpax

28.01.2027

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
MEPIIEHANKYIISIpax

02.02.2027

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
HEpIEHIUKYIIIpax

04.02.2027

https://m.edsoo.ru/OWG81WDV3



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

44

KonTtponsHast paboTa o Temam
"[lepneHIUKYISIPHOCTD IPAMBIX
U 1IocKocTe" U "YTIIbl MEX Ty
MPSIMBIMU U TUIOCKOCTSIMU"

09.02.2027

https://m.edsoo.ru/\VOXABPOPB

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIC U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

11.02.2027

https://m.edsoo.ru/L5FTEZ80QX

46

[Ipu3ma: n-yronpHas npusma;
TpaHu ¥ OCHOBAHMUS TIPU3MBEI,
NpsiMasi ¥ HAKJIOHHAS TIPU3MBIL;
OO0KOBas U MOJIHAS IOBEPXHOCTh
TIPHU3MBI

16.02.2027

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MPSAMOYTOJIbHBIN
MapajyiesenuIea U ero CBOMCTBa

18.02.2027

https://m.edsoo.ru/ITCOB1WIO

48

[Mupamupa: N-yronapHas
MMpamuia, TpaHd U OCHOBAHUE
nupamuibl; 00KOBask M MOTHAS
MMOBEPXHOCTh MUPAMHU/IBI;
MpaBWJIbHAS U yCEUEHHAS
nMpamMuaa

23.02.2027

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

49

HpaBI/IHLHLIC MHOT'OI'PAHHHUKU:
IIOHATHUC IIPABHUIIBHOI'O
MHOT'OTrpaHHUKA,; ITPpaBUJIbHAA
IIpru3Ma 1 MnpaByuJIbHaAg
nupamMuaa; rmpaBUJIbHAA
TPEYroJibHad mupamMmujia u

25.02.2027

https://m.edsoo.ru/LWNGFZTWE



https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

MPaBUIIBHBIN TETPadIp; Kyo

50

IIpencrasnenue o NpaBUILHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKAdIp U UKOCAIP.

02.03.2027

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

51

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO
TOYKH, IPSIMOH, TIIIOCKOCTH.
DneMEeHTbl CUMMETPUH B
nupamMuaax, napajiesenuneaax,
MIPaBUJIbHBIX MHOTOTPAaHHUKAX

04.03.2027

https://m.edsoo.ru/SWEUC9ENR

52

Brraucnenune 3neMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAJN, YTIIbI

09.03.2027

https://m.edsoo.ru/EUP4AMN760

53

[Tmomanps 60KOBOM MOBEPXHOCTH
Y TOJIHOM MOBEPXHOCTU MPAMOi
MIPU3MBI, TJIOMIa/Ib OCHOBAaHUH,
TeopeMa 0 O0KOBOM MOBEPXHOCTH
MPAMOUN MPU3MBbI

11.03.2027

https://m.edso0.ru/SQY9XSIL6

54

[Tmomanp 60KOBOI MOBEPXHOCTH
Y TMTOBEPXHOCTHU MPABUIILHOM
MMUPaMU/IBI, TEOPEMa O TIIOMIA TN
OOKOBOM IMMOBEPXHOCTH
yCceu€HHOM MupamMuabl

16.03.2027

https://m.edsoo.ru/R22FHBG60

55

KouTtponsHas pabora no teme
"MHuororpaHHuku"

18.03.2027

https://m.edsoo.ru/VHYNJOMQD

56

TTousarue 00 00BEME

23.03.2027

https://m.edso00.ru/GM1LC394G

57

OO0BEM TUpaMHUIBI

https://m.edso0.ru/B307P8SWTC



https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC

25.03.2027

¢ https://m. .r'u/PQZOED3YF
58 O0BEM mupamu I 06.04.2027 ttps://m.edsoo.ru/PQZ9ED3
¢ https://m. .r'u/RZ8BITM
59 OO0BEM TTUpaMHUJIBI 08.04.2027 ttps://m.edsoo.ru/RZ8 U9
60 OO0BEM TTHpaMHUTBI 13.04.2027 https://m.edsoo.ru/O0HRFO2LCT
1 ¢ https://m. TU/YEQP63ZD4
6 OO0BEM TTPU3MBI 15.04.2027 ttps://m.edsoo.ru/YEQP63
2 ¢ https://m. .TU/BA6EMRRGE

6 OOBEM TTPU3MBI 20.04.2027 ttps://m.edsoo.ru/B46 G

63 OO0BEM TTPU3MBI 22 04.2027 https://m.edsoo.ru/FIMQW6EKFT
KonTtponsHas padoTa o Teme

64 https://m.edso0.ru/23S50180N
"OOBEMBI MHOTOTPAaHHHUKOB" 27.04.2027 PS.I.E0500. 1L
[ToBTOpEeHME, 0600IIEHNE
cUCTeMAaTH3alysI 3HaHUH.

65 https://m.edso0.ru/KXTOCIOJG
[TocTpoenue ceuenuii B 29.04.2027 BS.I.E0500. 1L
MHOTOT'PaHHUKE
[ToBTOpEeHME, 0600IICHNE
cucTeMaTH3aIHs 3HAHUM.

Brrunciienue paccTosHHIA:

66 MEXY ,Z[BE’M)I TOYKAMH, OT TOYKH 04.05.2027 https://m.edsoo.ru/HKP613JUC
710 TIPSIMO¥A, OT TOYKH JI0
TJI0CKOCTH, MEXKIY
CKPEIUBAIOIIUMHUCS TTPSIMBIMU

67 HToroas koHTpoJbHasA paboTa https://m.edsoo.ru/KB3EKOA9U

06.05.2027



https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anus 3HaHUH.
Beruncnenue yrios: Mmexnay

68 CKPCIIHUBAOIIUMHUCS TIPSIMBIMH, 1 11.05.2027 https://m.edsoo.ru/X7CJU5LO0
MEKy NPSMOU U IIJIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB
MEXIY IIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/X7CJU5LO0

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

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

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacrnionoxeHue
chepsl 1 MIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; miomaab cheps

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

https://m.edso00.ru/QDCF8UGXE

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MMOBEPXHOCTH, OCh

MWIAHIPUIECKOH MOBEPXHOCTH

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

Hununaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTh, 0Opa3yromas u
OCb; IJIOIIab OOKOBOM U
MIOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N300paxkenue nunuHapa Ha
IIoCcKoCcTH. Pa3zBépTka
uunuHapa. CeyeHus MUIMHIpa
(TIIOCKOCTHIO, MapalIeIbHOM
WM NIEPIEHAUKYIISIPHON OCH
WIHH]IPA)

https://m.edsoo.ru/OYMSPW10Z



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

Konnueckas oBEpXHOCTb,
o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6GR

Konyc: ocHOBaHue u BepvHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOM M TOJTHOM
IIOBEPXHOCTHU

https://m.edso0.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
00pa3syrolue 1 BhICOTa;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTh

https://m.edso00.ru/80VNITU20

10

N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTBIO,
MapajieIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOASIIEH
4yepe3 BEePIIUHY)

https://m.edsoo.ru/OPVOCKUYU

11

KomOunanus ten BparieHus u
MHOTOTPaHHUKOB

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

12

MHoOrorpaHHuK, OMMMCaHHbIN
okoJ1o cepsr; chepa,
BMHMCaHHAs B MHOTOI'PAHHUK WJIH
B TEJIO BPAILICHUS

https://m.edsoo.ru/RMYY1STLP

13

ITousarue 00 00véme. OCHOBHEIE
CBOIicTBa 00BEMOB TEI

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

14

O0BEM mIMHIpa, KOHyca

https://m.edsoo.ru/W8TGN5Z99

15

O06bEM mapa u miaoma s chepbl

https://m.edsoo0.ru/GTAYCMIOTT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT

16

[TonoGHbIe TENa B
npoctpancTBe. COOTHOIICHUS
MEKTy TUTOIIAISIMU
MMOBEPXHOCTEH, 00BEMAMHU
MOJOOHBIX TEJ

https://m.edsoo.ru/4AN04FYUUX

17

KonTtposneHast paboTa mo Temam

"Tena Bpamenus" u "OObeMbI

Ten"

https://m.edsoo.ru/KCOMHJI5SWW

18

BekTop Ha III0CKOCTH U B
MPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

Crno)xeHne U BLIYUTAHHE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHHE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/4H7PLGBI1

21

Paznoxenue BekTopa 1o Tpém
HEKOMIJIaHAPHBIM BEKTOPaM.
[IpaBuno napamwienenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amad, CBSI3aHHBIX C
MPUMEHECHHUEM TTPaBUJI JECHCTBUI
C BEKTOpaMu

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

23

KoopanHatHO-BEKTOPHBIN
METO/1 IIPU pelIeHUU
TreOMETPHUECKUX 3a/1a4

https://m.edsoo.ru/BBI1139Z27U

24

[IpssmoyronpHas cucrema
KOOpPJUHAT B POCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3anaun B
KOOpAMHATAX

https://m.edsoo0.ru/X9TSDNSQ3

25

YTroa Mex1y BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

CkansipHO€ IpOU3BEAECHUE
BEKTOPOB

26

Brruncnenue yriioB Mexuy
MPSIMBIMU U IJIOCKOCTSMH

https://m.edsoo.ru/EGRV3NF84

27

KonTtposnsHas paboTa o teme
"BeKTophl U KOOpIAUHATHI B
npocrpaHcTae”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpenue, 0600IIEHNE U
cUCTEMaTU3alus 3HAHUMN.
OcHoBHblI€ (UTYpHhI, PaKTHI,
TEOpPEMBI Kypca MJIaHUMETPUU

https://m.edso00.ru/16ASE1TYU

29

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEeMaTH3aI1s 3HAaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPHHI

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHue, 0600IICHNE 1
cUCTeMAaTu3alys 3HaHUH.
3amauu IIaHUMETPUH U METO/IbI
UX pelIeHUs

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWH.
3aauu IIAaHUMETPUH U METO/IbI
UX PEIICHUS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpEHUE, 0000IICHNE 1
CUCTEMAaTU3AIUs 3HAHHA,
OcHoBHBIE (UTYpBI, (aKTHI,
TEOPEMBI Kypca CTepeOMETPHH

https://m.edsoo.ru/ZY6BYLY7W

33

Htoropas KOHTPOJIbHasA pa60Ta

https://m.edsoo.ru/\VP8CXOC4C



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpEHue, 0600MIeHNE U
CHUCTeMaTU3alUs 3HAHUN

https://m.edsoo0.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME

34



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




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUHN M CIISICTBUS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 33/1a4
-3 OmnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHINKYISPHOCTH
' MPSIMBIX U INTIOCKOCTEN
-4 KnaccugunupoBaTb B3aMMHOE paclojIoKeHUE MPSIMbIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: ABYTPAHHBIN YroJl, rpaHd JBYIPaHHOIO YIJIa,
7.5 pedpo BYrpaHHOTO yIJia, IMHEWHBIA YrOJl IBYTPAHHOTO YIJIa, TpajycHas
Mepa JBYTPaHHOTO yria
_ OmnepupoBaTh MOHATUAMHU: MHOTOI'PDAHHMK, BBITYKJIBIM M HEBBIITYKJIbI
' MHOT'OI'PaHHMK, JIEMEHThI MHOTOTPAHHUKA, IPaBIIbHBI MHOTOI'PAaHHHUK
27 Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (NMHpaMuja, MpHU3Ma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BBIOMpass ~ OCHOBaHUS Ul
- K1accupuKauy  (BBIIYKJIbIE W HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPSMbIE M  HAKJIOHHBIE MPU3MBI,
napaesenune/bl)
- OmnepupoBaThb HNOHATHSAMMU: CeKyIas IJIOCKOCTB, CEUEHHUE
' MHOT'OI'paHHHMKOB
210 OOBSCHATh  NPUHIMIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' HCIIOJIb3YS] METOJI CJIEI0B
- 11 CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJOM CJIEJIO0B, BBIMOIHATh

(BBIHOCHBI€) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC ICOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMaMm, IMNPpUMCHAA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
pPeIICHHU CTAaHAAPTHBIX MATCMATUUYCCKUX 3aJa4 Ha BBIYHUCICHHUC
paCCTOﬂHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO HpHMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHnr CTaHJAPTHBIX MaTEeMaTHYECKUX 3a/lad Ha BBIYKCICHHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IUJIOIIAAM TMOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, nmupamuza) ¢ mpuMeHeHneM (GopMyJl, BBIYUCIATH COOTHOIICHHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHUSAMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTE M HMHTEPHPETUPOBATH HHGOPMAILUIO O
MIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, TpeACcTaBIECHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (GaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiiX HECKOJbKO IIAaroB pPEIIECHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 3a/IaHbl B SBHOU opMme

7.18

[IpumensaTs mpocTeilliie MNporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL IIpUMEPLI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoOAC U

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATH MoTyyeHHbIE 3HAHHSI Ha TIPAKTUKE: aHAJIU3UPOBATh pealibHbIe
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTUYECKH copMyInpOBaHHON npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha SI3bIKE T€OMETPUH, UCCIEN0BATh
IIOCTPOEHHBIE MOJIEIN C UCIOJB30BAHUEM TIE€OMETPUUYECKUX MOHITHH U
TEopeM, arnrnapara ajareOpsl, pelaTh MPaKTUYECKHe 3a7a4H, CBI3aHHBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OmnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 HWIMHAPUIECKON TMOBEPXHOCTH, IHIMHIP, KOHUYECKAas IMOBEPXHOCTD,
' oOpa3ylolyue KOHMYECKOH  IOBEPXHOCTH, KOHYyC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYCHHUS TN BPALICHHUSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSIMM: ILIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IIapOBOW CIIOH, OCHOBAaHWE MIAPOBOTO CIIOS, BHICOTA
LIApOBOTO CJIOs, IIAPOBOH CEKTOP
66 Bbruncnare 00bEéMBI M IIIOIIAAM IOBEPXHOCTEH Ten BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSMM: MHOTOTPAaHHUK, BIIMCaHHBI B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cepsl, chepa, BIIMCAHHAS] B MHOTOTPAHHUK WIJIH TEJIO
BpALLCHUS
6.8 Bbruucnare  COOTHOLIEHHMS MEXAYy IUIOIAIsIMM IOBEPXHOCTEH W
' 00BpEMaMHU ITOJOOHBIX TENT
6. N306paxaTs n3yyaemble QUIYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
. YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBATH HH(MOPMAIHIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MpeJICTaBICHHYIO Ha
yepTekax U pUcyHKax
[IpumensTh reomerpuueckue (axkThl JUIS PEHICHUs CTEPEOMETPHUECKUX
6.12 3aa4, MpearojaraloliiX HECKOJbKO IIaroB pPEHICHUs, €CIIM YCIOBHS
MpUMEHEHUs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs HCﬁCTBHH CJIOKCHHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YMCIIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMHM OHH

o0mamaroT

6.15

[IpumeHsaTh npaBUiIO Napauieaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTbh MOHATUSMU: JEKapTOBbl KOOPAUHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MEXKIy BEKTOpaMH, CKaJsIpHOE IIPOU3BEICHUE BEKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cyMMy BEKTOpPOB M NMPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXAYy BEKTOPaMHU, CKaJSIpHOE MPOU3BEACHUE, PACKIIaIbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAUHAT

6.19

Pemrate mpocreiimne TreOMETpUYECKHE 3aJadyd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemare 3amaum Ha [OKa3aTENbLCTBO MATEMAaTHUYECKMX OTHOIIEHUNA U
HaxO0XXJICHUE TEOMETPHUYECKUX BEIMYHMH MO0 0oOpasliaM WM aJrOpPUTMaM,
NMPUMEHSISI  W3BECTHBIE  METOJBl MPU  PEHICHWH  CTAaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MnporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIEC CUCTEMBI TP PEIICHHUU CTCPECOMETPHUUICCKUX 3aaa4

6.22

[IpuBOUTE MpUMEpPb MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHUS HA MPaKTUKE: aHaJIU3UPOBATH
peayibHbIE CUTyallUd U TPUMEHSATh H3ydCHHbIE TOHATHUS B IpOIECcCe
MONCKA pELICHUsT MaTeMaTH4eCKu CPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCMIOJIh30BAaHUEM T€OMETPHUYECKUX MOHATUN U
TeopeM, armapara anreOpbl, penarh NPakTUYeCKUe 3ajaul, CBSI3aHHBIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akcMOMAaTHUYECKOM  IOCTPOEHHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJbHbIE W  CKpelmuBaromuecs mnpsMble. llapamnenbHOCT NpsMBIX H
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUleibHbIE TpsIMbIE B MPOCTPAHCTBE,
MapaJIENBHOCTh TPEX MPSIMBIX, MNAPALICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHAINpPABJICHHBIMU CTOPOHAMHU, YroJl MEXIy TMpSMbBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MJIOCKOCTEN: MapajuieNbHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
mockocTei. [IpocTelimue mpocTpaHCTBEHHBIE (PUTYphlI HA TIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumnes, moCTpOeHne CeUeHnun

7.3

[lepnieHIUKYIAPHOCTh MPSAMON M IUIOCKOCTH: TMEPHEHAMKYISPHBIE NpsSIMble B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTU MPSAMON U MIIOCKOCTH, TEOpEMa O MPSIMO MEepIEeHANKYIIPHON
IUIOCKOCTU. YTIJIBI B TPOCTPAHCTBE: Yrojl MEXAy IMpsAMOMl M IJIOCKOCTHIO,
JIBYTPaHHBIA YrOJ, JHMHEWHBIM yron AByrpaHHoro yria. Ilepmenmukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM A0 IUIOCKOCTH, PACCTOSHUE OT MPsIMOH 10
IJIOCKOCTH, MPOEKIUs (GUTyphl HA TUIOCKOCTh. [lepneHIuKyIIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepINCHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pa3BépTKa MHOT'OTpaHHUKA. HpI/I3MaI N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
ITOJIHAaA MOBCPXHOCTDH ITPU3MBI. Hapamleﬂennnez[, HpHMOYFOHLHBIﬁ napajuiiCJICIIUICq
U €ro CBOMCTBA. HI/IpaMI/IIIaZ N-yrojbHas NMApaMuaa, TpaHu 1 OCHOBAaHUC IMUPaAMHUJIbI,
OOKOBast M IOJIHAS IMOBCPXHOCTh NMHUPpaMHUbI, MpaBUJIbHAA U YCC‘-IéHHaH nupamMuaa.

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




IIPaBUJIBHOIO MHOIOTPAaHHUKA, I[PAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
MpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa U TMPAaBUIbHBINA TeTpasap, Kyo. [lpeacrasienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKka’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, TMPSIMOM,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHPAMHJIAX, MMapajuiesenuIenax, IpaBuiIbHbIX

MHOTI'OrpaHHUKax

7.6

Bbrunicnenue 371€MEHTOB MHOTOTPAaHHMKOB: pé&Opa, nuaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH W TIOJHON NOBEPXHOCTH NPSIMOW TPU3MBI, IUIOIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
MIOBEPXHOCTH H IOBEPXHOCTH MPAaBUIBHOM NMPAMHUABI, TeOpemMa O IUIOMAIu

yceu€HnHoi nupamupl. [lonarue 06 0o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tono6Hble Tena B mpoctpaHcTBe. COOTHOLICHUS MEKY TUIOLIAASIMU TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

HI/IJ'II/IHI[pI/ILIeCKaSI IIOBEPXHOCTbD, 06pa3y}01une HHJ’IPIH,Z[pPI‘IGCKOfI IMOBCPXHOCTHU, OCb
HHHHHHpH‘ICCKOﬁ IIOBEPXHOCTH. HI/IJ'II/IH,Z[pZ OCHOBaHMSI W OOKOBas IOBEPXHOCTD,

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

6.2

Konunueckas HoBepXHOCTh, 00pa3yrolire KOHMYECKON MOBEPXHOCTH, OCh U BEpLINHA
KOHUYecKoi moBepxHocTu. KoHyc: ocHOBaHMe W BeplinHa, oOpa3yomias U OCh,
onaab OOKOBOM M TOJTHOM MOBEPXHOCTU. YCEUYEHHBIM KOHYC: OOpasylolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, IIOLIaAb MOBEpPXHOCTU cdepbl. B3anmuoe

PAaCIOJIOKCHUC C(bepbl N IJIOCKOCTH, KacCaTCJibHas IINIOCKOCTb K C(bepe, miomaiab

cepsl

6.4

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

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(I)epBI, C(bepa, BIIMCAHHAs B MHOTOT'PAHHUK, UJIA TCJIO BPpAlllCHUA

6.6

[Tonsitne 06 o06béMe. OcHOBHBIE cBOlcTBa 00BEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO Tapajiesienunea W ciaeactBus u3 He€. OOBEM IMIMHIpA,

KoHyca. O0BEM 1apa u mIonaab chepsl




[TogoGHple Tema B mpoctpaHcTBE. COOTHOIICHUS  MEKIY  IUIOMIAIIMU

o7 MOBEpXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenust nunuHApa (MapajuyiesIbHO M INEPHEHIUKYJISPHO OCH), CEUEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IIPOXOSIILEE Yepe3 BEPILNHY), CEUEHHUS LI1apa
Bexrop Ha miockocty u B mpoctpaHcTBe. ClIOKEHHE M BbIUUTAHUE BEKTOPOB.
6.9 YMHOkeHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekropaMm. [IpaBunmo mapamenenunena. Pemenue 3amad, CBSI3aHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brrancaenue YIJI0B MCEXKAY MNPAMBIMH WU ITJIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PEIIEHNH F€OMETPUYECKUX 3aa4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

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

Bnagenue meronamu J0Ka3aTeNbCTB, alrOpUTMaMU pelICHUs 3ajady;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
akcuoma, Teopema, CIEACTBHE, CBOWCTBO, MPHU3HAK, J10Ka3aTeIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
oOpaTHOE U MPOTHUBOIOJIOKHOE YTBEPXKJAECHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJI MaTeMaTH4YeCKOW WHAYKIUU;
MPOBOJUTh JOKa3aTelbHbIE PpAcCCyXJCHHUS TMpU pelIeHud 3ajad,
OIICHUBAaTh  JIOTUYECKYIO  MPAaBWIBHOCTh  PACCYXICHHUM;  yMeHHUE
ONEPUPOBATh MOHATUSAMHU: MHOKECTBO, MOJMHOXECTBO, ONEpaluy Haj
MHOXECTBAMH; YMEHHME MCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBII
anmapar JJi1 ONHCAHMS PEATIbHBIX MPOLECCOB U SBJICHUN U NIPU PEILICHUH
3a/a4, B TOM 4YHCI€ U3 JAPYrux Y4eOHbIX MPEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb W OIHUCHIBaTh Tpadbl Pa3IUYHBIMU

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

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHDb C LICJIBIM ITOKAa3aTcjIeM, KOPCHb HaTypaHLHOﬁ CTCIICHH, CTCIICHDb
C PalrOHAJIbHBIM IIOKa3aTcCJIEM, CTCIICHb C ,Z[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, J'IOFapI/I(bM qucijia, CHUHYC, KOCHMHYC H TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJI, palflMOHAJILBHOC 4YHCIIO,
HUppanuoHaJIbHOC qucio, MHOXXCCTBa HAaTypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JEHCTBUTEIIBHBIX YUCCII, YMCHUC  HCIIOJIb30BAThH
IMPU3HAKU JOCIIMMOCTH, HaMEHBIINH O6IJ.[I/II71 ACINUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpUu pCHICHUHN 3aJia4; 3HAKOMCTBO C
Pa3INIHBIMHA IIO3MIMMOHHBIMHA CHUCTEMaMU CUHCJICHHA, YMCHHC
BBHINIOJIHATh BBIYMCICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BLIpa)I(CHHf/'I (¢{6]
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OecKkOHEYHO yOBIBAlOIIAs TIeOMETpHYEecKas MpPOrpeccus; yMEHHE
3a/1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpUPOBATH TOHATHSAMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOAYNb U apIyMEHT KOMIUIEKCHOTO
gyrcna, ¢opMa 3amMCH  KOMIUIGKCHBIX uuceln (reoMeTpuyeckas,
TPUTOHOMETpHUYECKast ¥  anredpamyeckas); yYMETb HIPOU3BOJIUTH
apudmeTnyeckue NEHUCTBUS C KOMIUIEKCHBIMU YHCIIAMM; HPHUBOJIUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHSAMM: MaTtpuina 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: pPAllMOHAJbHBIE, HWPPALMOHAIBHBIE,
MoKa3aTejabHble, CTEMEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUYECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUII M HEPABEHCTB, PaBHOCHIBHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBAa M CHUCTEMbI C IMOMOINBIO PA3IMYHBIX MPUEMOB; pelIaTh
yYpaBHEHHUs, HEPAaBEHCTBA U CHCTEMBl C [apaMeTpoM; MPUMEHSThH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbl Ul PEHICHUS MaTeMaTUYECKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMHM, OTPAHUYEHHOCTh (PYHKUHUH, MOHOTOHHOCTb
GbyHKIMH, SKCcTpeMyM (GYHKIMH, HauOoJbllee U HaNMEHbIlIee 3HAYCHUS
(YHKIIMHM HA IPOMEXYTKe, HempepbiBHAS (QYHKIIMS, aCHMITOTHI Tpaduka
(GyHKIMY, TIepBas U BTOPasi MPOU3BOAHAS (DYHKIIMU, TEOMETPUUYECKUN U
(bu3nuecKuil CMBICI TPOU3BOJHON, TMEepBOOOpa3Has, OIpenenEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIYUCIISITH  MPOU3BOJHBIE CYMMBbI, TPOU3BEACHMS, YacTHOIO U
KOMIO3UIMH (YHKIMM, HAXOIUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOJIb30BaTh MPOU3BOJIHYIO sl HCCIEAOBaHUS (YHKIIHA,
HaxXOJUTh HAWOONbIINE W HAaWMEHBbIIME 3HA4YeHUs (DYHKIMH; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armapaTa MaTeMaTHUeCKOTO
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuiCcHrd B INPUKIAJAHBIX, B TOM YHCJIC COUHAJIbHO-3KOHOMUYCCKUX U




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

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMenue omnepupoBaTh MOHATHSIMHU: rpaduk QyHKIUH, oOpaTHAs
GbyHKuus, KOMHo3unus (yHKUWH, JUHEHHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paloHaIbHas GyHKLMS, CTETEHHAs byHKIMS,
TpUrOHOMEeTpHuyYeckne (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMM, TOKaszareiabHass W Jiorapupmuyeckas (QyHKIUU; YyMEHHE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3oBaHUsd
rpadukoB (yHKIMM, UCTIONIB30BaTh TPpadUKU ISl U3YUYEHUs MIPOLIECCOB U
3aBUCHUMOCTEH, MPH PEIIeHUH 3a7ad U3 JIPYruX Y4eOHbIX IPEIMETOB U
3a/1a4 U3 peajbHOM KU3HU; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUN, HEPABEHCTB U 33Ja4 C MapaMeTpaMu; n300paxaThb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/ladyll Pa3HBIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIyT, HaJIOTH, 3a/1a4i U3 00JIaCTH yIPaBJICHUSI JIUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHHS, HEPAaBEHCTBA M HX
CUCTEMBbI IO YCIIOBUIO 3a/1ayM, HCCIEJ0BaTh MOJYYEHHOE pEIIeHHUE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
peayibHbIE CHUTYaIlMM Ha SI3bIKE MATEeMaTHKH; COCTaBISITh BBIPAXKCHHUS,
yYpaBHEHHUs, HEPAaBEHCTBA W HX CHCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENUM C UCIOJIb30BAaHHUEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBath MOHATUAMU: CpeiHee apuMeTHIecKoe, MeanaHa,
HauOoJplllee M  HAMMEHbIIEe 3HAYeHUs, pa3Max, Jucrepcus,
CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOIO Habopa; YMEHHME MH3BIIEKATh,
UHTEPIPETHPOBaTh HMH(pOPMAINIO, TMPEICTABICHHYI0 B TaOinumax, Ha
auarpammax, rpagukax, OTpa)arolryto CBOMCTBA pealbHbIX MPOLECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
HCCIIEI0BaTh CTaTUCTUYECKHE JaHHBIE, B TOM YHUCIIE C NPUMEHEHHEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHbIE HAOMIOAEHUS C IOMOIIBI0 JUarpamm

pacccuBaHuAa U JIMHENHOM perpeccnuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIIOJIb30BAaHMEM TIpaUUecKuX METOJIOB; MPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, (OpMYITy MOIHON
BeposATHOCTH, (popmyny bepHymmu, komOuHaTOpHbIE PAKTHI M (HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HOHATUSIMM:  CIydailHas BEJIUYMHA, PpACIpPENEICHUE BEPOSITHOCTEMH,
MaTeMaTH4eCKOe OKHMJIaHUE, IUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacnpefesieHus ¢ IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHns 3a1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUHBIX HCCIIEIOBAHUMN; YMEHHE MPUBOIAUTH MPUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YKCET B MPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHMH, YHCIIO TIEPECTaHOBOK, OwHOM HbIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PAKThI M PACCYKICHMS [UIs PELICHU 334,
OLICHUBATh BEPOSTHOCTH pEabHBIX COOBITHIA; COCTaBIIATH

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKA, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeJIMYMHA YyIJa, IUIOCKUHA Yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEHIMBAIOIIMECS MpsMBbIe,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, yroi
MEXIy MPSMBIMH, YrOJ MEXIY MNPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE MEXIY
OPSIMBIMHU, PACCTOSIHUE MEXY MIIOCKOCTSIMU; YMEHHE HCIOIB30BaTh MIPU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaT€MaTUYECKHE MOJIEIM C MOMOIIBID TE€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (QUIYpBl, 00BEM (UTYpHI,
MHOTOT'pPaHHMK, MPABUJIBHBIA MHOTOTPAHHUK, CEYEHHE MHOTOrpaHHMKA,
KyO, mapajuienenumen, Npu3Ma, NUpamuaa, (Gurypa M THOBEPXHOCTb
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIOMaab
MOBEPXHOCTH MNHUPAaMUJbI, MPU3MbI, KOHYCa, LWIMHApA, 00BEM Kyda,

OpsAMOYT'OJIbHOTO MapaJuICiiCnuicia, mnupamMmuabl, NPU3MbI, HUIWHIpPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHUE 11apa, ILIOCKOCTD,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yYMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpALIEHUs, UX CEYEHUsI, B TOM YHCIIE C IOMOIIBIO JIEKTPOHHBIX CPELCTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyHpOBATH ONpENEeIeHUs] H3y9aeMbIX (PUTYp, BBIIBUTATH TUTIOTE3BI
O CBOICTBax M NMpHU3HAKAX FeOMETPUYECKUX (Uryp, o0OCHOBBIBATH WUIIU
OmpoBepraTh HX; yMEHHE MPOBOAMUTH Kilaccuukanuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

11

YMeHme ONepupoOBaTh IOHATUAMM: JABUXXCHUE B IMPOCTPAHCTBCE,
napajieIbHBIA TIEPEeHOC, CUMMETPHSI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HCKYCCTBE, ApXUTEKTYpE; HCIOJIb30BaTh TI'€OMETPUYECKUE OTHOILEHUS
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IJiomaas, o0bEM) MpU pelmIeHWH 3amad U3 APYTHX y4eOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHE BBIYUCISATH T€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, Yroj, IUIONIaib, O0BEM, IUIOIIA L MOBEPXHOCTH),
UCIOJIBb3YSl M3Y4YEHHbIE (OPMYNIBI U METOJbl, B TOM 4YHCIE: IUIOAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, HWIMHAPA, IUIOWAAb chepbl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajulesienuiesia, MUpPaMHIbl, MPU3MBIL,
WIMHApA, KOHYyca, IIapa; yMEHHE HaxOIUTh OTHOILIEHHE OOBEMOB

1oI00HBIX QuUryp

12

YMeHue ONICPpUPOBATH NNOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOpPAUHATBI TOYKH, KOOPAWHATBI BCEKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ MCKAY
BCKTOpPaMHU; YMCHUC HCIIOJIL30BATb BeKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ METOJ
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

YmMmenue BLI6I/IpaTB MOAXOAAIIMNA METOH A pelicHud 3adadu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUH IMPUPOJHBIX U
O6IJ.ICCTBCHHLIX npoueccoB U HBHCHHﬁ; YMCHHUC  pacCllO3HABATH

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIAUTH




IIpUMEpPbl  MAaT€MAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHUPOBOU

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna 1 BEIYUCICHUS
1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JAPOOHM, TMPOLICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JlelcTBUs ¢ apudMeTHnyecKuMu
' KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenens ¢ 1ensIM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazareneM. CBoICTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
JlefictButenbHble 4uciaa. ApudMeTHYECKHE Omepalud C JACHCTBUTEIHLHBIMHU
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 Lenble u ApoOHO-paIIOHATbHBIEC YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE YPaBHEHUS
2.5 Lenble u ApoOGHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI




QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk dysxmum. B3zaumHo oOpaTHbIC

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKeCTBO 3HaueHWd ¢GyHkumu. Hymm ¢dysxmmm.
39 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (YyHKIHWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas (GyHKUMS C HaTypaldbHBIM W IEJbIM Moka3zareneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku pasppiBa. AcuMnroTel rpapukoB ¢yHkumid. CoiicTBa  (QYHKIMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApubdmMernueckas ¥ TeOMETpUUecKas nmporpeccuu. @opmMyria CJI0KHBIX MPOIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre MNPOM3BOAHOM K HCCIAEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 aKkcTpeMyMmbl. HaxoskneHne HanOoJbIIero U HaMMEHBIIIETO 3HAYCHHUS (YHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHo3xecTBa U JIOTUKA
5.1 MHo3xecTBO, onepanuu Haja MHOKecTBaMu. Jluarpammel Ditiepa — Bernna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpEI




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

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
Anrebpa u Hauana MaremaTudeckoro ananusa. 10-11 kmace. Anumosn 11.A.,
Konsarun F0.M., TkaueBa M.B. u ap. Aknmonepnoe obiiectBo «3narenbcTBo
«IIpocBemienue»

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTUYECKOTrO aHaIn3a, TeOMETPHSL.
I'eometpus. 10-11 knacc. Atanacss JI.C., byryzos B.®., Kagomnes C.b. u ap.

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIII@HI/Ie»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






