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INOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS s
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHOoBe DeaepabHOTO
roCyIapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa CpeaHEro oluiero oOpa3zoBaHusl, ¢
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEIBIBISIEMBIX K MAaTEMAaTUUECKOMY
o0pa3oBaHMIO, W TPAAUIMIA pOCCUilckoro obOpaszoBanus. Peanmmzaiusi mporpammbl
o0ecreunBaeT OBJIAJICHUE KIIOUEBHIMH KOMIIETCHIIMSIMHU, COCTABJISIOIMIUMU OCHOBY
JUTSL CAaMOPa3BUTHS U HENPEPBIBHOTO 00pa30BaHus, 1IEJIOCTHOCTh OOIIEKYJIbTYPHOTO,
JMYHOCTHOTO M MIO3HABATEILHOTO PA3BUTHUS JMUYHOCTH 00YUAIOIIHUXCSI.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETpUM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHusi OOYyCJIOBI€HAa MPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX U
IPEIMETHBIX PE3YyJIbTaTOB OOY4YEHHMs] T€OMETPUM B HAIPAaBICHUU JUYHOCTHOIO
pa3BuTHs oOywaromuxcs, (opmupoBaHus (PYHKIIMOHAIBHOW MaTeMaTHYECKOM
IPaMOTHOCTH, M3y4YEHUS! APYTUX Y4YEOHBIX MUCHUIUIMH. PazButhe y oOyuaromuxcs
IPAaBWIBHBIX IPEACTABICHUNH O CYIIHOCTHM M HPOUCXOXKJIECHUU TIE€OMETPUUYECKUX
aOcTpakiuii, COOTHOUIEHMHM pEalIbHOIO U HJEANBbHOIO, XapaKTepe OTpaKeHUs
MaTeMaTHUYECKON HayKOH SBJIEHUH U MPOLIECCOB PEaNbHOI0 MUPA, MECTE T€OMETPUU
B CHCTEME HayK M POJIM MAaTEMaTHYECKOTO MOJICIUPOBAHMS B HAYYHOM MO3HAHUU U B
IPAaKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YYAIUXCS, a
TaK)K€ Ka4eCTB MBIIIJICHUS, HEOOXOAUMBIX Ui a[alTallud B COBPEMEHHOM OOILIECTBE.

['eomeTpust sBAsETCS OAHMM U3 0a30BBIX INPEAMETOB HAa YpPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK KakK oOOecreurnBaeT BO3MOXKHOCTh U3YYEHHS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIIeHHE, (QOPMUPYEMOE TMPU H3YYCHHH OO0YYarOUIMMHUCS
HNOHATUWHBIX OCHOB T€OMETPUU U MOCTPOSCHUU LENOYKH JIOTUYECKUX YTBEPIKICHUH B
XOJI€ pEeLICHHs] TEOMETPUYECKUX 3a7a4, YMEHHUE BBIIBUTATh U ONPOBEPraTh IUIIOTE3bI
HEIOCPEICTBEHHO HUCIIOIB3YIOTCS MPH PEUIEHUH 3a]1a4 €CTECTBEHHO-HAYYHOT'O LIUKIIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJIb BO
BCEX O00JIacTAX [eATENbHOCTH uenoBeka. OpHeHTanus 4ejloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLUaJbHOTO OblTusA, (opma
OTPaXCHHUS OKPY)KAIOIIET0 MHUPA, YCJIOBHE YCIEUIHOTO TO3HAHHS W aKTHBHOTO
npeobpaszoBanus AecTBUTEIbHOCTH. OniepupoBaHre TPOCTPAHCTBEHHBIMH 00pazaMu
00BbEAMHAET pa3Hble BUIbl yUeOHOU U TPYAOBOH EATENbHOCTH, SBJIAETCA OJHUM U3
npo(heCCUOHATIBHO Ba)KHBIX KauecTB, IOATOMY aKTyaslbHa 3ajaya (OpMUPOBAHUA Y
00y4aromuxcsi TPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3sHOBHIHOCTH OOpPa3HOTro



MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
JESITEIbHOCTH 1T0 MHOTMM HAIPABJICHUSM.

[lenb ocBoeHMs mporpaMMbl yuebHoro kypca «I'eomerpus» Ha 6a30BOM ypOBHE
o0yueHus — o01ieoOpa3oBaTeIbHOE U OOIIECKYJIBTYPHOE Pa3BUTHE OOYUYaIOIIUXCS
yepe3  o0eclieyeHUe  BO3MOXKHOCTH  MPUOOpPETEHHUSs U HCIOJIb30BaHUS
CHUCTEMATUYECKUX TEOMETPUICCKUX 3HAHUA U JIEHCTBHM, CICIU(PUIHBIX TCOMETPHH,
BO3MOXKHOCTH YCIICITHOTO TPOAOJDKEHUsT 00pa30oBaHHA IO CIEUHUAIbHOCTSAM, HE
CBSI3aHHBIM C MPHUKJIAJHBIM HCIIOIb30BAHHEM F€OMETPHH.

[Iporpamma 10 TreoMeTpuu Ha 0a30BOM YpOBHE TNpelHa3HAuYeHa s
00y4Jaronuxcsi CpeHEeH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyAHEHUN HA
YpOBHE OCHOBHOTO 00Imero ooOpazoBanus. Takum oOpazoM, oOywaromuecs Ha
0a30BOM ypOBHE JOJHKHBI OCBOUTH OOIIME MaTEeMaTHYECKHUE YMEHHs, CBSI3aHHBIE CO
cnenu@uKoil TeoMeTprUr U HEOOXOIMMBIE Ui >KM3HHM B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu UMEOT BO3MOKHOCTh U3YYUTh T€OMETPHUIO O0Jjiee TITyOO0KO, €Cliu B
NaNbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPUYECKUX 3HAHUSAX B
pohecCHOHATEHOM e TEIbHOCTH.

JlocTmkeHre 1LeaM OCBOEHHUS TMPOTpaMMbl  OOECIIEUYMBACTCS  pPELICHHEM
COOTBETCTBYIOIIMX  3aiady. [IpyHoOpuUTEeTHBIMM  3ajJjayaMM  OCBOCHHSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIIOTCS:

e (opMupoBaHue MpeACTaBICHUS O T€OMETPUHN KaK 4aCTU MUPOBOU KYJIbTYPHI

¥ 0CO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOLUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX U TeJaX BPAIICHUS Kak O
BOKHEUIIUX MATEMATHYECKUX MOJENSIX, I[O3BOJSIOMIUX OINUCHIBATh U
U3ydaTh pa3HbIC SABJICHUS OKPYKAIOLIEro MUPA;

o (opMHpOBaHHE YMEHHUS pacro3HaBaTh HA YEPTEkKaX, MOJCIAX U B PEabHOM
MHUpPE MHOTOTPAHHUKH W TeJIa BPAIICHIS;

e OBJAJCHUE METOJIaMU pEUICHUsS 3a/lad Ha MOCTPOCHUS Ha H300paKeHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHMe yMEHHS ONEPUPOBATH OCHOBHBIMU  TOHATHSIMU O
MHOTOTPaHHHUKAX W TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE ANTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3a]a4; (pOpMHUpOBaHUE
YMEHUSI TPOBOJUTH HECIOXKHBIE JOKA3aTeNbHbIE PACCYXXIECHUS B XOJI€
pelIeHus! CTEPEOMETPUUECKUX 3aad U 3a/1a4 C IPAKTUYECKUM COJICPIKAHUEM;

e DPAa3BUTHE MHTEUICKTYAJIbHBIX U TBOPUYECKHX CMOCOOHOCTEH 00ydarommxcs,
MO3HABATEJIbHON AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIILICHUS;

e (opmupoBanue (QpyHKIIMOHATLHON TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUHU:
yYMEHHUE PAaClO3HABaTh MPOSBIECHUS T€OMETPUUYECKUX MOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKU3HCHHBIX CUTYalMSIX W TPU HU3yYECHUU



IpyruX  Y4YeOHbIX  MPEAMETOB,  MPOSIBICHMS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIUPOBATh UX Ha SI3bIKE T€OMETPUHM M CO3/1aBaTh
r€OMETPUYECKHE MOJEIIN, TPUMEHATh OCBOCHHBI T'€OMETPUUECKUI anmapar
JUIS pELIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/ay, UHTEPIPETHPOBATh U
OLICHMBATb MOJyUYEHHBIE PE3YJILTATHI.

OTIUYUTENHFHONM OCOOCHHOCTBIO MPOTPaMMbl SIBJISIETCS BKIIIOUEHHE B KypC
CTEPEOMETPUHU B Hayajle ero M3y4eHHs 3aJay, pelIacMbIX Ha YPOBHE MHTYUTHUBHOIO
MO3HAHUs, U ONpPENENIEHHBIM O00pa3oM OpraHu3oBaHHAs padoTa HaJg HUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO U  MPOCTPAHCTBEHHOTO  MBILUICHMS,
CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K JaJbHEUIIEMY
U3YYEHUIO MIpEAMETA.

[Ipenmourenue OTAAETCA HATAAHO-KOHCTPYKTUBHOMY METOIY OOYYEHHsS, TO
€CTh TEOPETHUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
IPAKTUYECKON JAESITEeNbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUN Y
ydalmxcs B Kypce CTEpeOMETPUH MPOBOJUTCS 3a CUET PEIICHUs 3a7ad Ha CO3JaHHe
IPOCTPAHCTBEHHBIX O0pa3oB W 3aJad Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Cozmanue oOpa3a MPOBOAWTCS C ONOPOM Ha HAIVBIIHOCTH, a
ornepupoBaHue o0pa3oM — B YCIOBHUSAX OTBJIEYEHMS] OT HArJIIJHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOJHOTO COJEPKaHUS.

OcHoBHBIE conepxarenbHble TUHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHuororpanaukn», «lIpsmble M MIIOCKOCTH B NMPOCTPaHCTBE», «Tena BpaleHUsN»,
«BekTopbl U KOOpAMHATBHI B NMPOCTpaHCTBE». DOPMHUPOBAHUE JOTHUECKUX YMEHHU
pacnpenensercs He TOJIBKO MO COJAEPKATENIbHBIM JIMHUAM, HO U IO TOJaM 00y4eHHUsI
Ha YPOBHE CpeHEro oOUIero oopa3oBaHusL.

CopepxaHne 00pa3OBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHUS paboueil MporpamMmbl, pacnpefei€HHbBIM MO TojJaM  Oo0ydeHwus,
CTPYKTYpHUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJICHUE T€OMETPUUECKUMU TOHATUAMU
Y HaBBIKAMU OCYIIECTBIISJIOCH MOCIEA0BATENbHO U MTOCTYNATENIBHO, ¢ COONI0ACHUEM
MPUHIIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
TeOMETPUUECKUX MPEACTABICHUI 00y4arOMUXCs, paciupsis U yriryossis e€, oopas3ys
IPOYHBIE MHOYKECTBEHHBIE CBA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha usydenue reomerpum OoTBOAMTCS 2 4aca B Hemento B 10 kimacce u 1 yac B
Henemo B 11 kimacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHBIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpud. Touka, npsiMasi, IIOCKOCTh, POCTPAHCTRO.
[TonsiTe 06 AaKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN
Y CJIEJICTBHS U3 HUX.

B3anmHoe pacronoxkeHue IpsAMBIX B IIPOCTPAHCTBE: MEpPECEKaroIuecs,
NapajuleNIbHble M CKpeIMBaromuecs mnpsmble. [lapamnenpbHOCTs NPSAMBIX U
IUIOCKOCTE B  IPOCTPAHCTBE: IAPAJUICJIBHBIE IIPSIMBIE B IPOCTPAHCTBE;
NapaJUIENbHOCTh TPEX MPSAMBIX; MAPAJUICIBHOCTh IPSAMOM M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMM CTOPOHAaMH; Yrod MEXAy MNpsSIMbBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTh IUNIOCKOCTEN: NapajulelIbHbIE IIJIOCKOCTH; CBOMCTBA NapasUICIbHBIX
miockocTeil. [Ipocreiinye npocTpaHCTBEHHbBIE GUTYPBI Ha INIOCKOCTU: TETPA3p, KyO,
napaJuIeNenuIea; IOCTPOCHUE CEUYEHUN.

[lepneHAUKYIJIAPHOCTD NPSIMOW M IUIOCKOCTH: INEPHNEHIUKYJSIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MPSMBIE MTAPAJUICIIbHBIE U NEPIEHAUKYISAPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHANKYJIAPHOCTHA IPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSAMOU MEPHEHAUKYIAPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJd MEXKIYy NpPSIMOM UM IUIOCKOCTBIO;
JNBYTPAHHBI yroJI, JIMHEWHBIA Yyroja JABYrpaHHOro yria. IlepneHaukyisip wu
HAKJIOHHBIE: PACCTOSHHE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHUE OT MpPSAMOM 10
IUIOCKOCTH, MPOEKIUs (PUrypsl Ha MIOCKOCTh. [lepneHauKyIapHOCTD MIOCKOCTEH:
INpU3HAK  NEPHEHAUKYISAPHOCTH  JIBYX  IUIOCKocTen.  Teopema 0 Tpéx
NEPIEHANKYJIIAPaX.

MHoOrorpaHHuKHu

[loHATHE MHOTrOrpaHHHKA, OCHOBHBIE JJIEMEHTBI MHOTOI'PDAHHUKA, BBITYKJIbIE U
HEBBIITYKJIBIE MHOTIOTPAaHHMKHM; pPa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma; TpPaHW W OCHOBAHMS MPU3MBI; MpsSiMas U HAKIOHHAs MPU3MBL, OOKOBas U
II0JIHAs ITOBEPXHOCTH Npu3Msbl. llapaimenenunen, npsMOyroybHbINA NapaJuIeIeIUIE]
U ero csoiictBa. [IupamMuna: n-yrojapHas nupamMuaa, 'paHd 1 OCHOBAHME MTHPAMUIBL,
OOKOBasi M MOJHAsl MOBEPXHOCTh MUPAMUBL, MPAaBWIbHAS M yCE€UEHHAs NUpamuia.
DOneMeHTbl MNpu3Mbl W nHUpaMuibl. lIpaBuiabHBIE MHOTOIPDAHHHMKH: TOHSTHE
IIPAaBWJIBHOTO MHOTOIPDAHHUKA; MpPaBUJbHAs IpU3Ma W NPABUIIbHAS INHUPAMHUAA;
IpaBWIbHAs TPEYroJibHAs MUpaMKia U NMpaBUiIbHBINA TeTpalrap; KyO. Ilpencrasnenue
O MPaBWIBHBIX MHOTOT'PAaHHUKAX: OKTa3p, AOAEKAIP U uKocaraAp. CedeHHs IpU3MBI
Y TUPAMUJIBI.

CuMmMeTprss B TNPOCTPAHCTBE: CHMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NIMpamMuAax, Napajuiejenuneaax, NpaBUiIbHbIX
MHOT'OI'PaHHHKAX.



Briuucnenue aneMeHTOB MHOTOIPAHHUKOB: pEOpa, AuaroHaiu, yrisl. [lnomanb
OOKOBOW IOBEPXHOCTM M TIOJHOM MOBEPXHOCTH MPSAMOW MNPU3MBI, IUIOMIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMoii mpu3Mbl. [1nomans 6okoBoi
MOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOM MNHPAMHUABI, TEOpeMa O IUIOagu
yceu€HHOU nupamubl. [lonsitue 06 06béMe. O0BEM MUPAMUIBI, TPUIMBI.

[TomoGupie Tema B mpoctpancTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMHA
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJI.

11 KITACC

Tesia BpaleHnus

[unuaapuyeckasl TOBEPXHOCTh, 00pa3yIolue HUIMHIPUUECKONW MOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepXHOCTH. [lunuHap: ocHOBaHUSI U OOKOBasi TOBEPXHOCTD,
o0pa3ymolas 1 0Cb; IJIOAaAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konunyeckass moBepxHOCTb, OOpa3ylolue KOHMYECKOW IMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOU NoBepXHOCTH. KOHyC: OCHOBaHME U BeplliMHA, o0pa3yomias u
OCh; TUIOIIAIb OOKOBOM M MOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yroIme u
BBICOTA; OCHOBaHUA U OOKOBAsi IOBEPXHOCTb.

Chepa m map: ueHrp, paguyc, AWAMETP; IUIOMIAAb IOBEPXHOCTU CHEpHI.
B3auMHoe pacnonokenue cepbl M IUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI01ab Cephl.

N300pakeHue Ten BpallleHus Ha IIIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KoMOuHanuu ten BpaleHus ¥ MHOTOIPaHHUKOB. MHOTOrpaHHHK, OMUCAHHBINA
okoJ10 cdepsr; cepa, BMcaHHass B MHOTOTPAHHUK, WM TEJIO BPaICHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tesl. Teopema 00 00bEME
IPSIMOYTOJILHOTO Mapajuiesienunena u caeAcTBus u3 He€. O0bEM HUIUHIPA, KOHYCA.
O0bBEM mapa u miomanb chepsl.

[TomoGupie Tema B mpoctpancTBe. COOTHOIICHUS MEXKIY IUIOMIAISIMHA
MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEJI.

Ceuenust nunuHApa (MapamuiedbHO UM NEPHEHAUKYISIPHO OCH), CEYEHUsI KOHyca
(mapasuiebHOE OCHOBAHUIO U TIPOXO/ISAIIEE Yepe3 BEPILMHY ), CEUCHUS 1Iapa.

BekTopbl U KOOPANHATHI B POCTPAHCTBE

Bektop Ha miockocty ¥ B mpocTpaHcTBe. CloXKeHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. PasznoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napauienenunena. Pemienne 3anad, CBA3aHHBIX ¢ TIPUMEHEHHEM
NpaBWJI JIEUCTBUKA C BekTopamu. I[IpsAMmoyrosibHass cucremMa KOOpPAWMHAT B
npoctpancTBe. Koopaunarsl BekTopa. IIpocTteiimme 3amaun B KOOpAMHATaX. YTOJ
Mexay BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB. BhIUMCIIEHHE YIII0B MEXKIY
OpSAMBIMA M TUIOCKOCTSIMHA. KOOpIWHATHO-BEKTOPHBIM METOA MpPHU PEIICHUU
r€OMETPUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS TIPOTPaMMBI  y4eOHOTO TIpEeaIMeETa
«MaremaTrka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnuranme:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO 00IIeCTBa, MPEACTABICHUEM O MATEMaTHIECKUX
OCHOBaX (YHKIIMOHUPOBAHUS  PA3IUYHBIX CTPYKTYp, SIBJICHHUH, MPOIEIYp
Ipa)KJaHCKOro 0011ecTBa (BBIOOPHI, OMPOCH! U Tp.), YMEHHUEM B3alMOJICHCTBOBATH C
COIIMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUM C UX (YHKIMSIMU U HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUUCKONW TPaKIaHCKOW HICHTUYHOCTH, YBOKCHHS K
MPOILIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUMCKAX MAaTEMATUKOB U POCCUHUCKOM MAaTEMaTUYECKOU IIKOJIBI, K
UCIIOJIb30BAHUIO 3TUX JOCTIDKEHUH B JPYTMX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JYyXOBHBIX IIEHHOCTEW POCCUICKOTrO Hapoaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEICHHUS, CBSA3AHHOIO C IMPAKTUYECKUM
MIPUMEHEHUEM JTIOCTHKEHUN HAYKH U AEATEIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyILIETO.

JdcTeTHYeCKOEe BOCIIUTAHNE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAS SCTETUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUN; BOCIPUUMUYUBOCTHIO K
MAaTEMaTHYECKUM aClEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHUSA TPUMEHSATH MaTeMaTHYCCKWE 3HAHUS B
MHTEpecax 3/I0pOBOro u 6e3omacHoro oopasa >KU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO (3[10pOBO€ MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTHbIXa, peryysipHast (pu3ndeckass aKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHWS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMU JEATEIBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYAOTIIOOUS; HUHTEPECOM K
paznuyHbIM cepam npodhecCUuOHATBHON JEATEIBLHOCTH, CBSI3aHHBIM C MaTeMaTUKON
U e€ IPWIOKCHUSIMHU, YMEHHEM COBEPIIIaTh OCO3HAHHBIN BRIOOp Oymyrieit mpodeccun
U PEaTM30BBIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CITOCOOHOCTHIO
K MaTeMaTU4YeCKOMYy OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha MPOTSHKEHUHM BCEH



JKU3HHM, TOTOBHOCTBIO K AaKTHBHOMY YYacTHIO B PCIICHHM TNPAKTUYCCKUX 3a]ad
MaTEeMaTU4YECKON HAITPaBICHHOCTH.

JKO0JIOrHIeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJOTHYCCKON KYJIbTYpBI, ITOHUMAaHHUEM BJIUSHUS
COIMAIBHO-DKOHOMHYECKHX IIPOIIECCOB HAa COCTOSHUE IMPUPOJHON W COIMAIbHOM
Cpenbl, OCO3HAHUEM TII00aTLHOTO XapaKTepa SKOJOTUUECKHUX MPoOIeM; OpUCHTAIHEH
Ha TIPUMEHEHWE MAaTEeMAaTUYeCKHX 3HAHWUW IS pelmieHus 3amad B o0macTw
OKpY)KaIOmIe Cpeapl, TUTAHUPOBAHUSA IIOCTYNIKOB M OIEHKH WX BO3MOXKHBIX
TIOCJICJICTBUM JUTSI OKPYKAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMAHHEM MAaTeMaTHIECKOM
HAyKW Kak c(ephl YeJIOBEUECCKOU NEATCILHOCTH, ITAMOB € Pa3BUTHUSI U 3HAUYNMOCTH
JUTSL Pa3BUTHS ITUBHIIM3AINK; OBJIAJCHHEM S3BIKOM MaTEMaTHKH W MaTeMaTHYECCKOM
KyJIbTYpPO# KaK CPEJICTBOM IIO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO
Y MICCJIEIOBATEILCKYIO JIEATeTLHOCTh MHANBUAYATLHO U B TPYTITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro IpeaMera
«Martemartuka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCAIbHBIMU
no3naeameibHbiMU oelicmeusimu, VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU
oelticmeusiMuU, YHUBEPCANbHbIMU PeSYTAMUBHIMU OCUCTBUIMU.

1) Ynueepcanvnvie no3HaeameibHble oeticmeusl, obecneyusarom
Gdopmuposanue 06A308bIX KOSHUMUBHBLIX NPOYECCO8 0OVUAIOWUXC (0CBOeHUe
Memooos NO3HAHUSA OKpyJcarowe2o - Mupa; NpUMEHeHUue  JI02UYeCKUX,
UCC1e008amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

ba3oBble Jioruueckue 1elcCTBUA:

e BBISBIATh M XAPAKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TOHATHUN, OTHOIIEHUM MEXKIYy TMOHIATHAMU, (HOPMYIHUPOBATH
ONpENCIICHUs]  TOHATUM;  YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCU(pUKALMK, OCHOBaHUS [IJIsi OO0OOIIEHHS M CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOT0 aHAIIN3A;

e BOCIpPUHUMATH, (OPMYITUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC M OTpHUIATENIbHBIC, CIMHUYHBIC, YacTHbIE U OOIIuE;
YCJIOBHBIE;

e BBISBIATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHUS
B (aKkTax, MaHHBIX, HAOIIOJCHUIX U YTBEPKACHUIX; MpeasiaraTh KPUTEPUU
JUUIS1 BBISIBJICHUSI 3AKOHOMEPHOCTEW M TPOTUBOPEUHIA;



e J€NIaTh BBIBOJBI C HCIIOJB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX MU
WHIYKTUBHBIX YMO3aKJIIOUYECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHHIM
(mpsiMble W OT NPOTUBHOIO), BBICTPAWBATh APryMEHTALUIO, MPUBOAUTH
OpUMEpPbl U KOHTPIPHUMEPBI; OOOCHOBBIBATH COOCTBEHHBIE CYKICHUS MU
BBIBO/IBI;

e BBIOMpaTh CHOCOO pemieHus y4eOHOM 3amadyu (CpaBHHBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMpaTh Haubolee MOAXOMAUIMN C  yd&€ToMm
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTejbCcKHe J1ecTBUA:

e HCIOJNB30BAaTh BOIPOCHl KAK HCCIENOBATEIBCKUI HHCTPYMEHT IO3HAHWUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUUE, MpodIeMy,
yCTaHaBIMBaTh  UCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHUE;

e IIPOBOAUTH CAMOCTOSITENIBHO CIIAHMPOBAHHBIN 3KCIEPUMEHT, UCCIIEIOBAaHUE
[0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHUeCKOro OOBeKTa, SIBICHUS,
IpoIecCca, BBISBICHUIO 3aBHCHUMOCTEH MEXIy OOBEKTaMHM, SIBICHUSIMHU,
poLECcCCaMy;

e CaMOCTOSITENIBHO (hOpMynHpoOBaTh OOOOILIEHUS M BBIBOJBI IO pPE3yJbTaTaMm
IPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAO0BAaHUsA, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHUIA;

e IPOTHO3MPOBATH BO3MOXHOE pA3BUTHE INIPOLECCA, A& TAKKE BBIJIBUIATH
IPEOJIOKEHUS O €70 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ ungopmaumeii:

e BBIABJIATH ACPUIUTH UH(DOPMALIMU, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1a4u;

e BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB PA3IIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHbBIX BUJOB U
dbopM mpeACTaBICHMUS;

e CTPYKTYypUpOBaTh WMH(GOPMALMIO, TPEACTABIATh €€ B pa3MUYHbIX (opMax,
WLTIOCTPUPOBATH TpapuuecKH;

e OIICHUBATH Ha/1EKHOCTD uHpOopMaLuu o CaMOCTOSITEJIHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvnvie = KOMMyHuUKamuenwvle  Oelicmeus,  00ecneuusarom

cpopMupo8aHHOCHb COYUATLHBIX HABLIKOS 00YYAIOUJUXCSL.

OOwmenue:

e BOCHPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMH U
LEJISIMU OOLLEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B



YCTHBIX M THCBMEHHBIX TEKCTaX, JlaBaTh IOSICHEHUS [0 XOIy pPEUICHHS
3a]1a4, KOMMEHTHPOBATH MOJIYYCHHBIA Pe3y/IbTarT;

B X0JIc OOCYXKICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, pelIacMoi 3a/a4yu, BbICKa3bIBaTh HJICH, HAICJICHHBIC HA TIOMCK
PEIIEHUS; COMOCTABIIATh CBOM CYXKJCHHS C CYXKJICHUSIMHU JPYTUX YUACTHHUKOB
JUajiora, OOHApPY)KHWBAaTh PA3JIMYUE W CXOJICTBO ITO3WIMH; B KOPPEKTHOMH
dbopme hopmMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHUS 3aJ1a4H, SKCIICPUMEHTA, UCCIICIOBAHUS,
IPOCKTA; CAMOCTOSATEIBHO BBIOMPATh (hopMaT BHICTYIUICHHS C YYETOM 3a1a4
NPE3CHTAIMH U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHuvecTBO:

MOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHIWBUYyTBHON
paboThl TpHM pelieHUH YyYeOHBIX 3aJad; MPUHUMATH IIeJIb COBMECTHOU
NESATCNbHOCTH,  IUIAHUPOBAaTh  OPraHM3AIMI0  COBMECTHOW  paboTHI,
pacmpenenaTb BHIBI padOT, JOrOBapUBAaThCH, OOCYXKAAaTh IMpoOILecC |
pe3ynbTaT padoThl; 00001IaTh MHEHHS HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B T'PYIIOBEIX (hopmax paboTel (0OCykmeHusi, 0OMEH MHECHHMA,
«MO3TOBBIE IITYPMBI» W WHBIC); BBITIOJHATH CBOIO YacTh pabOTHl U
KOOPJAMHHUPOBATh CBOU JCUCTBHS C APYTUMHU YJICHAMH KOMAaHIIbI, OIICHHBATH
KauyeCTBO CBOETO BKJaga B OOmMUH MPOMYKT 1O  KPHUTEPHSM,
chopMyTUPOBAaHHBIM YYACTHHKAMHU B3aUMOICHUCTBHSI.

3) Vnusepcanvuvie pezynamuenvie oeticmsus, obecneyusarom opmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG NTUUYHOCU.
Camoopranusanus:

COCTABJISITh TUIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 PEIIeHUs ¢
y4ETOM UMEIOIINUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHI C Y4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HaBbIKAMU  I[IO3HABATENbHOW  pedIeKCuH Kak  OCO3HAHUs
COBEpIIAEMbIX JEHUCTBUA W MBICIUTEIBHBIX MPOLECCOB, MX PE3YyJbTATOB;
BJIAJETh CIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJISI ITpoLiecca U pe3yJibTaTa
pelieHrs MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPhIE MOT'YT BOSHUKHYTh IPU PEUICHUH 3aauH,
BHOCUTb KOPPEKTUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSATENBLCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3ysibTaTa MEIU U YCIOBHUSIM, OOBICHSITH
OPUYUHBI JOCTWKEHUS WM HEJOCTHXKEHHSI Pe3yJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, TIPSAMas, IIIOCKOCTb.

[IpUMEHATP AKCMOMBI CTEPEOMETPUU U CIICACTBUS M3 HHUX MPU PEIICHUU
F€OMETPUYECKUX 3a]1a4.

OrnepupoBaTh MOHATUSIMU: MAPATUICIIBHOCTh U MEPICHANKYISIPHOCTh NPSIMBIX U
IJIOCKOCTEH.

KnaccupunmpoBate B3aMHOE pACIOIOKEHUE MPSIMBIX W IIJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: JBYTPAHHBIN YIroJ, TPaHU JIBYTPAHHOIO yTiia, peopo
JIBYTPAHHOTO yTIJia, JIMHEWHBIM Yroj JBYTPAHHOTO yIJia; TpaaycHas Mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh TOHATUSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBIMYKJIbIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, ITPABUJIbHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIC BHJbl MHOTOTPaHHUKOB (MUpaMKIa; MpU3MA,
MPSIMOYTOJIbHBIN TTapajuiesienumne;, Kyo).

KnaccudunmrpoBats MHOTOTpaHHUKH, BEIOUpasi OCHOBAaHMS IS KilacCU(pUKAIIUN
(BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOIPAaHHUKH; ITPaBUJIbHBIC MHOTOTPAHHUKHU, TPSIMBIC
Y HAKJIOHHbIC MIPU3MBI, MapaJIJICICIUIIC]IbI).

OnepupoBaTh NOHATUSIMU: CEKYIIasi IJIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBACHATH NPUHITUIIBI TOCTPOCHUS CEUEHUM, UCIIOIB3YSI METOJI CIICIOB.

CTpouTh CEUCHHSI MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOIHATH (BBIHOCHBIC)
IJIOCKUE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHH3Y.

Pemate 3amaum Ha HAXOXKJIEHWE TEOMETPUUYCCKUX BEIMYMH IO OOpas3iaM WIIH
aIroOpUTMaM, TPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl TMPU PEIICHUHU
CTaHJAPTHBIX MATEMaTHUYECKUX 3a7ad Ha BBIYMCICHUE PACCTOSHUA MEXKAY JBYMS
TOYKaMH, OT TOYKH J0 IPSMOM, OT TOUKH A0 IJIOCKOCTH, MEXKAY CKPEIIMBAKOIIAMUCA
MPSMBIMU.

Pemate 3amaum Ha HAXOXKJIEHWE TEOMETPUUYCCKUX BEIMYMH IO O0Opas3iaM WIIH
aIroOpuTMaM, TPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl TMpPU PEIICHUU
CTaHJAPTHBIX  MAaTEMATMYECKUX  3aJad Ha  BBIYMCICHUE  YIJOB  MEXKIY
CKPELIMBAOIIUMHUCS MPSIMBIMU, MEKTY MPSIMOU U TIIOCKOCTBIO, MEKTY IIOCKOCTSIMU,
JIBYTPAHHBIX YIJIOB.

Beruucnare 00bEMBI M TUIOMIAJIM TTOBEPXHOCTEH MHOT'OTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ IpUMEHEHUEM (POPMYIT; BBIYUCIIATH COOTHOIICHUS MEXKTY IUIOMIAIsIMHU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX MHOTOTPAHHHUKOB.



OnepupoBaTh NOHATUAMH: CHMMETPHUs B IPOCTPAHCTBE; LIEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBIL.

W3Bnekatb, mnpeoOpa3oBbIBATH M HHTEPIPETHPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PUTypax, MpPEeICTAaBICHHYI0 Ha 4YepTekax U
PHUCYHKAaX.

[IpumeHaTs reoMeTpudecKkre (akThl JJIS PEIICHUS] CTEPEOMETPUUECKUX 3a/1ad,
IPENOJIararoIInX HECKOJIBKO [IArOB PEIICHUs, €CIIM YCIOBUS PUMEHEHUS 3a]aHbl B
SABHOU (opMme.

[lpuMeHsTH  TpOCTEHIIME  MpOrpaMMHBIE  CpPEeICTBA U DIIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBOIUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh TOMyYEHHBbIE 3HAHMS Ha NPAKTHKE: aHAIU3UPOBATh peallbHbIC
CUTyallud W TPUMEHATh U3yYeHHbIC TMOHATHS B IMpoOIEecce IOUCKAa pEeLIeHUs
MaTeMaTH4eCcKu C(OPMYITHMPOBAHHON MPOOIEMBI, MOJEIUPOBATh peaibHbIe CUTYaIlH
Ha S3bIKE TEOMETPHH, HCCIEeNOBaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
TeOMETPUUECKUX TOHITHM M TeopeM, ammapara aiareOpbl; pemiaTh MPaKTHYeCKHe
3aJa4u, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUUCCKUX BEITUYHH.

11 KIIACC

OnepupoBaTh MOHATHAMH: IMIMHAPUYECKAs TOBEPXHOCTh, 0OOpa3yrolme
IIWTHHIPHYECKON MOBEPXHOCTH; IMIJIUHAD; KOHHYECKas MOBEPXHOCTh, 00pa3yroIne
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepHUIeCcKast TOBEPXHOCTb.

Pacnio3naBats Tena BpaimeHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI TIOTYUEHUS TEJ BPAIICHUSI.

KnaccudummpoBats B3auMHOE pacronoxeHne chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATHSIMH: IAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTAa, BBHICOTA
CETMCHTA; IIApOBOM CJIOH, OCHOBaHWE IIAPOBOrO CJIOS, BBICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Berumcnsate  00BEMBI M TUIOIIATU  TMOBEPXHOCTEH Tl  BpaIleHUS,
TCOMETPHUYCCKHX TEJl C PUMEHEHHEM (POopMy.I.

OmneprpoBaTh MOHATHUAMHU: MHOTOTPAHHHK, BITUCAHHBIA B cepy M ONMMCAHHBINA
oxoJ10 cdepsr; cepa, BMCaHHAS] B MHOTOTPAHHUK MW TEJIO BPAIICHUS.

BBIYHCIATS, COOTHOIICHHSI MEXIY IUIONIAJASMH IOBEPXHOCTEH W 0O0BEMaMM
IMOJOOHBIX TEII.

N300paxkarh u3ydaeMble (UTYPHI OT PYKH MW C TPHUMEHCHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrITONHATE (BEIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAIICHHSI.



W3Bnekatb, MHTEPOPETUPOBATH M  IPeoOpa3oBbIBaTh HH(POPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (Urypax, MpEeACTaBICHHYIO Ha dYepTexax Hu
PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BeIonHATE  OEHCTBHUS  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHU 00JIaIAI0T.

[IprMeHATh TPaBUIIO NIApAJUICIICIINIIEAA.

OnepupoBaTh MOHATHIMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YIOJ MEXIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBICE W KOMIUIAHAPHBIC
BEKTOPBI.

HaxomuTe cymmy BEKTOpPOB M NPOM3BEICHHE BEKTOpPA HA YUCIO, YTOJ MEXIY
BEKTOpPAMH, CKaJsIpHOE IPOU3BEACHWE, pAaCKIaAbIBaTh BEKTOP IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JCKaPTOBOU CHCTEME KOOPIHHAT.

[TpuMeHaTs reoMeTpudeckre (akThl IS PEIICHUS] CTEPEOMETPUUECKUX 3a/1ad,
IIPEANOJIATAIOIINX HECKOJIBKO IIArOB PELICHMS, €CIU YCIOBUS IPUMEHEHHUS 3a/1aHbI B
SBHOU hopme.

Pemate mpocreiimme reoMeTpudecKue 3aJadd Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METOMA.

Pemate 3amaum  HaA  [IOKA3aTeNbCTBO MATEMATHYECKUX OTHOLICHHM W
HAXO0XKJEHUE T€OMETPUYECKUX BEJIMYMH MO o0pa3laM WU aJrOPUTMAM, MPUMEHSS
W3BECTHBIE METO/BI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a4ad.

[IpumeHsATs  mpocCTEHIME  NPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTH TPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB I'EOMETPUHN B HCKYCCTBE.

[IpumeHATh NOJIydeHHBIE 3HAHUSA Ha IPAKTUKE: AHAIM3UPOBATH DPEAIbHBIC
CUTyallUH WM NPUMEHATb HW3yYCHHBIE IIOHATHA B IIPOLECCE IOHMCKA PEIICHUS
MaTeMaTH4ecKu c(HOPMYIUPOBAHHON TPOOIIEMBI, MOIETUPOBATH PEATbHBIE CUTYAIIUN
Ha S3bIKE T€OMETPUM, HCCIEAOBATH ITOCTPOCHHBIE MOJEIM C HCIOJBb30BAHUEM
rE€OMETPUUYECKUX TOHATUH M TEOpEM, ammapaTra ajreOphl; pelmaTrb MPAKTHUYECKHE
3a/1a4y, CBSA3aHHBIC C HAXOKIECHUEM T€OMETPUUYECKUX BEITUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
KonTtpoibn IIpakTHyeck
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padoTbl
pecypcsl
bu6mmoreka [IOK
1 Brezettite B crepeomerpitio 10 https://m.edsoo.ru/1¢209e37
) IIpsiMBIE U TUNIOCKOCTU B IPOCTPAHCTBE. 12 | bubnuoreka [IOK
[TapayieabHOCTB MPSAMBIX U IUIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepneHIMKYISIPHOCTH MPSAMBIX U 12 bubnuoteka [JOK
MJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
1 1
4 Yrisl MeXAy NPSAMBIMU U IIJIOCKOCTSIMU 0 https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
M 11 1
. HOTOTpatHii https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
6 OOBEMEI MHOTOTPAHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHus, paCCTOSHUS U YTJIbI 4 1 bubmorexa [TOK
P ' P 4 https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHnmue pa3aeioB H TeM nudpoBbIe
Ne ni/m P Kourpoasnsl | IIpakTuyecku (p )
NPorpamMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThbl e padoThl
pecypcsl
bu6mmoreka [IOK
1 T 12
©J1a BpalCHHA https://m.edsoo.ru/1¢209¢37
N bubnuotexa [JOK
2 ObmEmbt Ten > ! https://m.edsoo.ru/1¢209e37
3 BexTops! 1 KOOPAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa LOK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06061IeHNE, 7 | bubnuoreka [JOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




HOYPOYHOE IIVIAHUPOBAHHUE

10 KJTIACC
KosnuuyectBo yacos DJIeKTPOHHbBIE
JlaTa
Ne Konurpoanr | Ilpakruuec uugposkie
Tema ypoka HU3Y4YEHH
n/n Bcecero HbIE KHue . 06pa30BaTeJ1bHI)Ie
padoTbI padoTbl pecypcbl
OcHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA,
npsiMasi, INIOCKOCTh, IpocTpaHcTBO. [IpaBuna bubnuoteka [JOK
1 N300pa’keHMsI Ha PUCYHKAX: U300pakeHus 1 02.09.2025 | https://m.edsoo.ru/aecc?
IUIOCKOCTEH, MapaieNbHbIX TPSIMBIX Tcd
(OTpe3KOB), CepeIMHBI OTpe3Ka
bubmmoreka LIOK
[TonsTHs: nepecexkarouecs MIOCKOCTH,
2 1 04.09.2025 | https://m.edsoo.ru/2d8a
nepeceKaroImecs npsmas 1 IIocKocTh 0699
bubmmoreka LIOK
[TonsTHs: nepecexkarouecs MIOCKOCTH,
3 1 09.09.2025 | https:/m.edsoo.ru/db68
nepeceKarommecs npsmasi ¥ miockocTb 5673
3HaKOMCTBO C MHOTOI'paHHHKaMHU, bubnuoteka [JOK
4 n300pa’keHre MHOTOI'PaHHUKOB Ha 1 11.09.2025 | https://m.edsoo.ru/a639
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTex)axX 59ed
HavanbHble cBesieHus 0 KyOe U Mupamu/ie, bubnuoteka [JOK
5 uX pa3BEpTKU U Mozenu. CedeHus 1 16.09.2025 | https://m.edsoo.ru/b30df
MHOT'OIPAHHUKOB 38
Hauanwsubie cBeieHus o ky0e u mupamuse, bubnmnorexa [JOK
6 ux pa3BeépTku U Mozenu. CedeHus 1 18.09.2025 | https://m.edsoo.ru/3d8ff
MHOTOIPAaHHUKOB d32
7 [TonsaTue 06 akCMOMaTUYECKOM TTOCTPOCHUH 1 23.09.2025 | bubamoreka [JOK




CTCPCOMETPHUUN: AKCUOMBI CTCPECOMCTPHUU U
CIICACTBUA U3 HUX

https://m.edsoo.ru/Occ5c
4fe

[TonsaTue 06 akCMOMaTHYECKOM TTOCTPOSHUH bubmuoreka [{OK
8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHU U 25.09.2025 | https://m.edsoo.ru/239¢c
CJIEZICTBUS U3 HUX 8cb4
[TonsaTue 06 akCMOMaTHYECKOM TTOCTPOSHUH bubnuoreka [IOK
9 CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPUU U 30.09.2025 | https://m.edso0.ru/65c6
CIEICTBHS U3 HUX bl06
[TonsaTue 06 akCMOMaTUYECKOM TTOCTPOSHUH bubmuoreka [JOK
10 CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPUU U 02.10.2025 | https://m.edsoo.ru/258fc
CIEICTBUS U3 HUX 245
B3aumHoe pacnionoxeHue npsiMbIx B bubnuoteka [JOK
11 IIPOCTPAHCTBE: NEpECeKaroIIecs, 07.10.2025 | https://m.edsoo.ru/1a25
napajuleJIbHbIE U CKPEIMBAIOIINECS TIPSIMbIE 2016
[TapanienbHOCTb NPSAMBIX U TNIOCKOCTEN B
IPOCTPAHCTBE: NapauiebHbIE IPSIMbIE B bubmorexa OK
12 POCTP - rap P ) 09.10.2025 | https://m.edsoo.ru/93ad
IPOCTPAHCTBE; NapaJUIETbHOCTD TPEX 16b3
TPSIMBIX
[TapamieabHOCTh NPAMBIX U INIOCKOCTEN B bu6mmorexa LIOK
13 npoctpaHcTse: [lapamienbHOCT IPSAMON U 14.10.2025 | https:/m.edsoo.ru/eeldl
MJIOCKOCTH 9b9
bubmmoreka LIOK
14 VYrael ¢ cOHanpaBIE€HHBIMH CTOPOHAMM 16.10.2025 | https://m.edsoo.ru/9f407
1b9
bubmmoreka LIOK
15 Yron mexay npsiMbIMU B IPOCTPAHCTBE 21.10.2025 | https://m.edsoo.ru/fe733
862
16 Yrois Mexay NpsMBIMU B IIPOCTPAHCTBE 23.10.2025 | bubmnoreka LIOK




https://m.edsoo.ru/2935
a9a0

. bu6mmoreka [IOK
[TapamienpHOCTb MIIOCKOCTEM:
17 06.11.2025 | https://m.edsoo.ru/2e18f
napaJuleIbHbIE IIOCKOCTH 155
bu6mmoreka [IOK
18 CBolicTBa napajuIeIbHBIX TNIOCKOCTEN 11.11.2025 | https://m.edsoo.ru/e504
d656
[Tpocreiimue npocTpaHCTBEHHBIE (PUTYPHI HA bubmorexa [IOK
19 p pocTp yp 13.11.2025 | https://m.edsoo.ru/4a28
IUIOCKOCTH: TETPadAp, KyO, napasiesenumne 4c02
bu6mmoreka [IOK
20 [TocTpoenue ceuennit 18.11.2025 | https://m.edsoo.ru/1d43
4dof
bubmmoreka LIOK
21 [TocTpoenue ceuennit 20.11.2025 | https://m.edsoo.ru/ec26f
e5d
KonrtponsHas pabora no teme "[Ipsimbie u bubnuoreka [IOK
22 IIJIOCKOCTH B IIPOCTPAHCTBE. 25.11.2025 | https://m.edsoo.ru/9a0a9
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN" e56
[lepnieHAUKYIAPHOCTD NPSIMOM U TIIIOCKOCTH: bubmorexa HOK
23 PHCHMEYIAD P ) 27.11.2025 | https://m.edsoo.ru/b19f6
NEePIEeHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE a5d
bu6mmoreka [IOK
[IpsiMble napanienbHbe U
24 02.12.2025 | https://m.edsoo.ru/0acl1
NEPIEHUKYJIAPHBIE K ITIOCKOCTH <05
[IpsiMble napanienbHbe U bubmorexa OK
25 P P 04.12.2025 | https://m.edsoo.ru/ba54

MNEPNCHAUKYIISIPHBIC K IIJIOCKOCTH

5966




[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOM U

bubmmoreka LIOK

26 09.12.2025 | https:/m.edsoo.ru/f85bf
MIJIOCKOCTH
c46
[Ipu3Hak neprneHIuKyJISIPHOCTH IPSMOU U bubmmorera [TOK
27 p PHICHAVKYIISIP P 11.12.2025 | https://m.eds00.ru/7916
TIJIOCKOCTH
5d15
Teopema o psAMON NMEPIEHANKYISPHON bubmmorera [TOK
28 P P P YEP 16.12.2025 | https://m.edsoo.ru/635¢c
TIJIOCKOCTH
5087
Teopema 0 IpsAMON MEPIIEHAUKYIAPHON bubmorexa [IOK
29 P p p YJIp 18.12.2025 | https://m.edsoo.ru/bd37
MJIOCKOCTH
4518
Teopema o0 IpsAMON MEPIIEHAUKYIAPHON bubmorexa [IOK
30 P P P YIEP 23.12.2025 | https://m.edsoo.ru/7d18
MJIOCKOCTH
834b
[lepnenukynsip U HaKJIOHHBIE: PAaCCTOSHUE bubnuoteka [JOK
31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT 25.12.2025 | https://m.edsoo.ru/33c4
MPSMOM 10 TIIIOCKOCTH 77d3
IlepnieHAUKyJISAp U HAKJIIOHHBIE: PACCTOSHUE bubnuoreka [JOK
32 OT TOYKH 10 TUIOCKOCTHU, PACCTOSTHUE OT 30.12.2025 | https://m.edsoo.ru/66fef
MPSAMOM J10 TIIIOCKOCTH add
IlepnieHAUKyJISAp U HAKJIIOHHBIE: PACCTOSHUE bubnuoreka [IOK
33 OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE OT 13.01.2026 | https://m.edsoo.ru/aSb7
MPSIMOM 10 TIJIOCKOCTH b8e3
IlepnieHAUKyJISAp U HAKJIIOHHBIE: PACCTOSHUE bubnuoreka [JOK
34 OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE OT 15.01.2026 | https://m.edsoo.ru/dbee2
MPSIMOM 10 TIJIOCKOCTH 2bc
VYTI1Bl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMON bubnmnorexa [JOK
35 poetp " Y 20.01.2026 H

" IIJIIOCKOCTBIO

https://m.edsoo.ru/6b61




b2b4

JIByrpaHHBIN yro, JMHEHHBIN Yol Bubmuorexa LTOK
36 yrp yrom . 22.01.2026 | https://m.edsoo.ru/5fa0b
JBYTPAHHOTO yTia
3ce
JIByrpaHHBIN yro, JMHEHHBIN yToJI Bubmuorexa LTOK
37 yrp yrom . 27.01.2026 | https://m.edsoo.ru/c7¢77
JBYTPAHHOTO yTiia —ed
. bubmmoreka LIOK
[TepneHIUKYISIPHOCTD IIOCKOCTEH: TIPU3HAK
38 N 29.01.2026 | https://m.edsoo.ru/ec3e2
MEPICHIUKYIIIPHOCTH JBYX TUIOCKOCTEH a3
.. bubnuoteka [JOK
[leprieHAUKYISIPHOCTD MIOCKOCTEH: PU3HAK
39 N 03.02.2026 | https://m.edsoo.ru/ed9e2
NEPIEeHIUKYISIPHOCTH ABYX TIOCKOCTEH A8e
.. bubnuoteka [JOK
[leprieHAUKYISIPHOCTD MIOCKOCTEH: TPU3HAK
40 N 05.02.2026 | https://m.edsoo.ru/ba75
NEPIEeHIUKYISPHOCTH ABYX TIOCKOCTEH 1657
bu6mmorteka [IOK
41 Teopema o TpEX nmepneHaUKYISIpax 10.02.2026 | https://m.edsoo.ru/e497
2cdc
bubmmoreka LIOK
42 Teopema o0 TpEX nepHeHUKYIApax 12.02.2026 | https://m.edsoo.ru/5218
8a7d
bubmmoreka LIOK
43 Teopema o TpEx mepneHINKYISIpax 17.02.2026 | https://m.edsoo.ru/9f246
736
KonTponbnas pabota mo Temam
| bubmmnoreka LIOK
[lepnieHIUKyYISIPHOCTD MPSMBIX U
44 “n o 19.02.2026 | https://m.edsoo.ru/5b97
iockocTe" u "YTIbl MeXKAY IPSIMBIMU U 1ef3

IUIOCKOCTAMHA"




[Tonstue MHOTI'OT'paHHHUKAa, OCHOBHBIC

bu6mmoreka [IOK
3JIEMEHTHl MHOTOTPAaHHUKA, BBIITYKJIbIE U
45 " 24.02.2026 | https://m.edsoo.ru/2d24
HEBBITTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA 873
MHOTOT'PaHHHUKA
[Ipu3ma: n-yronbHast npu3Ma; rpaHu U
P 7 ) P P bu6mmoreka [IOK
OCHOBaHUS MIPU3MBbI; IPsIMasi U HAaKJIOHHAs
46 26.02.2026 | https://m.edsoo.ru/b4ad
pU3MbL; OOKOBasI U MOJIHASI TOBEPXHOCTH 63ad
MIPU3MBI
. bubmmorexa LIOK
[Tapamienenumen, npsIMOYTrOJbHBIN
47 . 03.03.2026 | https://m.edsoo.ru/8a7be
napajuiesenunes] ¥ ero CBOMCTBa 623
[Iupamuaa: n-yroiapHas nupaMua, rpaHu u
P - ) P P bu6mmoreka [IOK
OCHOBaHHUE MUPaMUJIbL; OOKOBAsI U MOJIHAS
48 05.03.2026 | https://m.edsoo.ru/fblcd
MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U 025
yceu€HHas nupaMmuaa o
[IpaBuIBHBIE MHOTOTPAHHUKU: TOHSTHE
IIPAaBUJIBHOTO MHOTOTPAHHUKA; IIPaBUJIbHAS bubnuotexa [JOK
49 [IpyU3Ma U NpaBUIIbHAs IUPAMULA; 10.03.2026 | https://m.edsoo.ru/074c
[paBUJbHas TPEYrojbHas NUpaMuaa u 8865
MPaBUIIBHBIN TeTpadip; KyO
IIpencraBnenue 0 NpaBUIIBHBIX bu6mmoreka [IOK
50 MHOT'OTPaHHUKAX: OKTa’p, NOAEKadAp U 12.03.2026 | https://m.edsoo.ru/a0fdd
HAKOCadIp. 5bf
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOUYKH, MPSMOH, TNIOCKOCTH. bubnmnorexa [JOK
51 DIEMEHTBI CUMMETPUH B TUPAMHUJIAX, 17.03.2026 | https://m.edsoo.ru/b9e7

MnapaiejicnmIie 1ax, rmpaBUJIbHbIX
MHOT'OI'paHHUKaxX

77d9




Brruncienue 31eMeHTOB MHOT'OI'PpaHHUKOB:

bubmmoreka LIOK

52 ) 19.03.2026 | https://m.edsoo.ru/6¢cdbe
pé06pa, TuaroHanu, yribl oof
[Tnomaabs 60KOBOM MOBEPXHOCTH U MOJIHOM
MOBEPXHOCTHU MPSIMOU PU3MBI, IIONIAb bubmorexa IIOK
53 pro=H b P N 24.03.2026 | https://m.edsoo.ru/37d8
OCHOBaHUH, TeopeMa 0 OOKOBOIA 4157
ITOBEPXHOCTHU IPSIMOU MPU3MBI T
[Tnomaas GOKOBOM MOBEPXHOCTH H
HOBeILI XiOCTI/I 1 aBI/IJ'IBH(?ﬁ MUPaMUJIbI Bubmorexa LTOK
54 P P Vp ’ 26.03.2026 | https://m.edsoo.ru/5603
TeopeMa O IIoaan OOKOBOM MOBEPXHOCTH 30b
YCEUEHHOW IMUpPaMU/Ibl
bu6mmoreka LIOK
KonTponbHast padota no teme
S5 " " 07.04.2026 | https://m.edsoo.ru/a95f5
MHororpanHuku
c04
bu6mmoreka [IOK
56 [TousTie 06 00BEME 09.04.2026 | https://m.edsoo.ru/7ad0
020b
bu6mmoreka [IOK
57 O0BEM TUpaMuIbI 14.04.2026 | https://m.edsoo.ru/2351
71b3
bu6mmoreka [IOK
58 O06BEM nupaMuIbl 16.04.2026 | https://m.edsoo.ru/f47df
efd
bu6mmoreka [IOK
59 O06BEM nupamMu bl 21.04.2026 | https://m.edsoo.ru/79¢l
0312
bubmmnoreka LIOK
60 O06BEM TUpamMuabI 23.04.2026 | https://m.edsoo.ru/2faad

c3f




bubmmoreka LIOK

61 O0BEM IpU3MBI 28.04.2026 | https://m.edsoo.ru/7985
3608
bubmmoreka LIOK
62 O06BEM TPU3MBI 30.04.2026 | https:/m.edsoo.ru/1e05
3890
bubmmoreka LIOK
63 O06BEM npu3Mbl 05.05.2026 | https://m.edsoo.ru/482d
3f51
KonrtponbHas pabora no reme "O6bEMBI bubmmorexa OK
64 " 07.05.2026 | https://m.edsoo.ru/28a6
MHOTOTPaHHUKOB
573c¢
[ToBTOpenue, 0600IIEHNE CHCTEMaTH3AITUs bubmmoreka LIOK
65 3HaHu#. [loctpoenue ceueHuit B 12.05.2026 | https://m.eds00.ru/098b
MHOTOTPaHHUKE edad
[ToBTOpenue, 0600IIEHNE CHCTEMaTH3AIUS
3HaHUH. BeIunciieHne pacCTOsTHUN: MEXIY bubnuoreka [IOK
66 JBYMs TOYKaMH, OT TOYKH 10 MPSIMOH, OT 14.05.2026 | https:/m.edsoo.ru/f7792
TOYKH JI0 IJIOCKOCTH, MEKITY ba9
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU
bu6mmoreka [IOK
67 Hroroas koHTpobHas pabora 19.05.2026 | https://m.edsoo.ru/b914
6bc0
[ToBTOpeHue, 0600IIEHNE CHCTEMAaTH3AITUS
3HaHUU. BeIuncienue yrioB: MexXIy bubnmnorexa [JOK
68 CKPEUIUBAIOIINMUCS TPIMBIMH, MEXTY 21.05.2026 | https://m.eds00.1u/5676
IIPSIMOM M INIOCKOCTBIO, IBYTPAHHBIX YIJIOB, 5e8b

YIJI0B MEXAY MIOCKOCTSIMU
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11 KUIACC

KoauvecTBo yacoB DJIEeKTPOHHbBIE
JlaTa
Kountpoan ungposBbie
Ne n/m Tema YpoKa HpaKanec H3YyYCHHU
Bcero HbIE o0pa3oBaTe/ibHbIE
KHe padorbr | A
padoTbI pecypchl
Cdepa u map: eHTp, paanyc, IuameTp; Bubmorexa TOK
1 : ) b ¥e, > 1 02.09.2025 | https://m.edsoo.ru/03
TIOMIA/Ib TIOBEPXHOCTH CEPhI 41bc2b
Bsaumnoe pacnonoxenue chepsl 1 bubnmnorexa [JOK
2 ILIOCKOCTH; KacaTelbHas IIOCKOCTh K 1 09.09.2025 | https://m.edsoo.ru/bed
cdepe; momaaks cheps 12a43
bu6mmoreka [IOK
N3obpaxenue chepsl, mapa Ha MIOCKOCTH.
3 Coerus mana 1 16.09.2025 | https://m.edsoo.ru/bel
P 56762
VITHHIPUYECKAsT IOBEPXHOCTb,
I(;16 a3 pnme ATTUH]T E%CKOIZ Bubmiorexa LJOK
4 PASYIO P . 1 23.09.2025 | https://m.edsoo.ru/60
MMOBEPXHOCTH, OCh IIMIITHHIPHISCKON
54b8cl
MOBEPXHOCTHU
Hunuuap: ocHOBaHUS U OOKOBas bu6nmuorexa [JOK
5 MMOBEPXHOCTh, 00pa3yroias 1 OCh; MJIOMIAb 1 30.09.2025 | https://m.edsoo.ru/18
OOKOBOI1 U MOJIHOM MOBEPXHOCTH 816216
N300paxkeHne MUIMHIPA Ha MIIOCKOCTH.
Pa3Béprka nummaapa. CeueHus MIIMHIPA bubmotexa HOK
6 ' o 1 07.10.2025 | https://m.edsoo.ru/01
(TUIOCKOCTBIO, TTapajuIeIbHON TN 6e25eb
MEPIICHIUKYJIIPHOW OCH IHJIUH/IPA)




Konunyeckasi moBepXHOCTh, 00pa3yroniue bubnuorexa [JOK
7 KOHHYECKOU MTOBEPXHOCTH, OCh U BEPIINHA 14.10.2025 | https://m.edsoo.ru/c94
KOHUYECKOW MOBEPXHOCTH ba09b
Konyc: ocHOBaHME U BEpIINHA, bubnnoreka [JOK
8 o0pa3yromias U oCh; MIIOMAAb OOKOBOW 1 21.10.2025 | https://m.edsoo.ru/89
IIOJIHOM TTOBEPXHOCTHU 7dd3b2
N . bubmmoreka [JOK
VY ceu€HHbIN KOHYC: 00pa3yroNIie U BBICOTA;
9 11.11.2025 | https://m.edsoo.ru/14
OCHOBaHMS M OOKOBasi TOBEPXHOCTh
68bab3
N3o0paxkeHune KoHyca Ha MIIOCKOCTH.
. bu6nmmorexa [JOK
Pa3BépTka konyca. Ceuenus KoHyca
10 o 18.11.2025 | https://m.edsoo.ru/Ob
(TJIOCKOCTHI0, MapauIeIbHOW OCHOBAHUIO, U delbe8
MJIOCKOCTBIO, MPOXOSIEH Yepe3 BEPIIUHY )
bu6mmoreka [IOK
KoMOuHanus ten BparieHus u
11 25.11.2025 | https://m.edsoo.ru/3ce
MHOT'OTPaHHUKOB
f10e5
MHororpaHHuK, OMMMUCaHHBIA OKOJIO0 chephl; butimoreka IIOK
12 cdepa, BlMCaHHAsi B MHOTOTPAHHUK WJIU B 02.12.2025 | https://m.edsoo.ru/0b
TENO0 BpalleHUst 136158
[Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA bubmorexa HOK
13 1 09.12.2025 | https://m.edsoo.ru/26a
00BEMOB TeN 03fb7
bu6nmmorexa [JOK
14 O06BEM UIMHIpa, KOHYCa 16.12.2025 | https://m.edsoo.ru/55
13d87b
bu6nmmorexa [JOK
15 O06bEM mapa u rwionaab chepsl 23.12.2025 | https://m.edsoo.ru/d1
89bde2
16 [TogoOHEbIE TENa B MPOCTPAHCTRE. 30.12.2025 | bubmumoreka [IOK




CooTHomieHHs MCXKAY TUIOIAagsIMU

MOBEPXHOCTEH, 00bEMaMU MOOOHBIX TN

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

KonrtpomnbHas padora o Temam "Tena

bu6mmorexa [IOK

17 " "06 " 13.01.2026 https://m.edsoo.ru/4a3
BpamieHus" u 'HEMBI TEJ 3a8ab
bu6mmorexa [IOK
18 BekTop Ha III0CKOCTH U B TPOCTPAHCTBE 20.01.2026 | https://m.edsoo.ru/5ca
efclb
bu6mmorexa [IOK
19 CnoxxeHue 1 BBIUMTaHUE BEKTOPOB 27.01.2026 | https://m.edsoo.ru/23f
41089
bu6mmorexa [IOK
20 YMHOKEHUE BEKTOPa Ha YUCIIO 03.02.2026 | https://m.edsoo.ru/dee
379¢eb
Paznoxenune BexTopa 1o Tpém bubnuorexa [JOK
21 HEKOMIUIaHApHBIM BekTopaM. [IpaBuio 10.02.2026 | https://m.edsoo.ru/a28
napajuiesIenunesa fd74e
Pemenue 3agay, CBSI3aHHBIX C bubmmorexa [IOK
22 IIPUMEHEHUEM TIPaBUII ACUCTBUM C 17.02.2026 | https://m.edsoo.ru/5a8
BEKTOpaMH 27900
KoopanHatHO-BEKTOPHBINA METOJ ITPU bubmmorera [TOK
23 PA P P 24.02.2026 | https://m.edsoo.ru/d3a
pEIIeHUU TEOMETPUIECKUX 3a1a4
1fe30
IIpsamoyronbHas cucrema KOOpJAUHAT B bubmmorexa LIOK
24 npoctpancTse. KoopanHAThI BEKTOpA. 03.03.2026 | https://m.edsoo.ru/48
[Ipocrenimme 3a1a4yu B KOOpAUHATAX db7058
VYron mexnay BekTopamu. CKasipHOE bubmmorera [IOK
25 Y Pa. P 10.03.2026 | https://m.edsoo.ru/72

MMPOU3BCACHUC BEKTOPOB
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

10 KUIACC
Kon
nposepsie .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
Moro o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero o0pasoBaHus
pe3yJibTa
Ta
7 I'eomerpus
7.1 OrniepupoBaTh NOHIATUSIMU: TOUKA, MPAMasi, MIOCKOCTh
75 [IpuMeHsSTh aKCMOMBI CTEPEOMETPUU M CIEACTBUSA W3 HUX MPU PEIICHUU
' reOMEeTPUYECKUX 3a7a4
23 OnepupoBaTh MNOHATUSAMHU: MNAPAJUIENBHOCTh U MEPHEHAUKYISIPHOCTH
' IPSIMBIX U IJIOCKOCTEH
74 KnaccudunupoBats B3aMHOE pacrHoONOKEHHE TMPSAMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPaHHBIA yroJl, TPaHU JBYTPaAHHOIO Yria,
7.5 pebpo ABYrpaHHOTO yrJjla, JUHEHHBIN YroJl JBYIPaHHOTO YIJIa, TpajycHas
Mepa JBYTpaHHOIO yria
oy OnepupoBaTh MOHATHSAMH: MHOTOTPDAHHUK, BBIMYKJIBIA M HEBBIIYKIIbIHI
' MHOTOI'PAHHUK, JIEMEHTHl MHOTOI'PAHHUKA, TPABUIBHBIM MHOTOTPAHHUK
77 Pacnio3naBaTth OCHOBHBIE BBl MHOTOIPAHHUKOB (TUpamuaa, Ipu3Ma,
' PSIMOYTOJIBHBIN Napajiienenunes, Kyo)
KnaccudumupoBate  MHOTOTpaHHHMKH,  BBIOMpas  OCHOBAaHMS  JUIS
7.8 KJIacCU(UKAUU (BBIMYKIIBIC U HEBBIYKJIBIE MHOTOTPAaHHUKH, MTPABUJIbHBIE
MHOTOIPAaHHUKHU, IPSIMbIE U HAKJIOHHBIE TPU3MBI, TapaJIICIICTIUIIC Ib])
7.9 OnepupoBarh MOHATUAMH: CEKYIas INIOCKOCTh, CEYeHHE MHOTOIPAaHHUKOB
710 OOBSCHATD MPUHIUIIBI TOCTPOCHUSI CEYEHUN MHOTOIPAHHHUKOB, MCIOIB3Ys

METO/I CJIEOB

7.11

CTpOI/ITB CCUCHUA  MHOI'OIrpaHHUKOB  MCTOJOM  CJICOOB, BBIINOJHATH

(BBIHOCHBIE) TJIOCKHE YEpPTEXKU W3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemiate 3amaun Ha HAaXOXKJIEHHE T'€OMETPUUYECKHX BEIUYMH 1O oOpasiam
WM QITOPUTMaM, IIPUMEHSAS H3BECTHBIE AHAIMTUYECKUE METOABI IIPU
pPELICHUH CTaHIAPTHBIX MAaTEMATUYECKUX 3a/1a4 HA BBIYMCICHHUE PACCTOSIHUN
MEXAYy ABYMS TOYKAMH, OT TOYKHM JI0 MPSMOM, OT TOYKH JO IUIOCKOCTH,

ME¥K]ly CKPEIMBAIOIIUMHUCS PSIMBIMU

7.13

Pemiate 3amaum Ha HAXOXKJIEHHE T'€OMETPUUYECKHX BEJIWYMH MO oOpasiam
VI QITOPUTMaM, IIPUMEHSAS H3BECTHBIE AHAIMTUYECKUE METOABI IIPU
pELICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3aJad Ha BBIYUCIIEHUE YIJIOB
MEXAY CKPEHIMBAIOIIUMHUCS MPSAMBIMU, MEXIY HIPSIMON U IUIOCKOCTHIO,

MCKAY MJIIOCKOCTAMHU, ABYI'PAHHBIX YI'JIOB

7.14

Brruucnsate 00bEMBI U IJIOIIAINA TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma,
nupaMujia) ¢ MNpUMEHEHHEeM (OpMyJ, BBIYUCIATH COOTHOIIECHHUS MEXKIY

IUIOINAASIMUA TIOBEPXHOCTEH, 00BEMaMU TTOJJOOHBIX MHOTOTPAaHHHKOB

7.15

OnepupoBaTb NOHATHSMH: CUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCbh U

IIJIOCKOCTh CUMMETPUHU, HEHTP, OCh U IINIIOCKOCTHE CUMMETPUHU (bI/IprBI

7.16

W3Bnekarb, mnpeoOpa3oBbIBAT M HHTEPHIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'COMETPUYECKUX (Urypax, TMpencTaBICHHYI0 Ha

yeprexax U pUCyHKax

7.17

[TpumensTh TeomeTpuyeckue (akThl ISl PEIICHUs CTEPEOMETPHUECKHUX
3aa4, MPEeNoJiaralollluX HECKOJIbKO IIIaroB pEIIeHUs, €ClU YCIOBHS

PUMEHEHHUS 33JIaHbI B SIBHOU (hopMe

7.18

[IpumensTh mpocTEdIIMEe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMECTPUICCKHUX 3a1a4

7.19

[IpuBoguTE IpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKU3HH, paCllO3HaBaATh NPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

[IpuMeHATh MOJydYEeHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEAJIbHbBIC
CUTYyallUy U IIPUMEHATH U3YyYEHHBIE IOHATUS B IPOLECCE NTOMCKA pELICHUS
MaTeMaTH4ecKu chopMyIupOBaHHON MPOOIIEMBI, MOAEIHPOBATH PEabHbIC
CUTyallUd Ha S3bIKE IE€OMETPUM, HCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX MOHATHI U TeopeM, ammnapara anreOpsl,
pelaTh NPaKTUYECKUe 3a1a41, CBA3AHHbBIC C HAX0XKICHUEM I'€OMETPUUECKUX

BCINYHNH




11 KITACC

Kox
nposepse .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
moro o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTart
a
6 ['eomerpus
OnepupoBarh MOHATHAMH: MIJIWHAPUYECKAs MOBEPXHOCTh, OOpa3yrolue
6.1 UWIMHAPUYECKON TOBEPXHOCTH, MUIMHAP, KOHUYECKash IOBEPXHOCTb,
' oOpa3yromue  KOHHYECKOW  TMOBEPXHOCTH,  KOHYC, chepuueckas
MMOBEPXHOCTH
6.2 Pacmo3naBath Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CITOCOOBI TIOJYYCHHS TEJI BpaIlCHUS
6.4 KiaccuduimpoBars B3auMHOE pacnoyiokeHue chephl U MIOCKOCTH
OnepupoBaTh MOHSATHUSAMH: WIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTa,
6.5 BBICOTA CErMEHTA, WIAPOBOW CJIOM, OCHOBAHHWE IIAPOBOIO CJOS, BBICOTA
IAPOBOTO CJI0S1, IIIAPOBOM CEKTOP
pp Beruucnsate 00bEMBI M IIOMIATX  MOBEPXHOCTEH TN  BpallCHHS,
' TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyI
OnepupoBarh TMOHSATUSMHU: MHOTOTPAaHHUK, BIIMCAaHHBIA B cdepy U
6.7 OMMCAHHBIA OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpalieHus
6.8 BbIyucisaTh COOTHOIICHUS MEXAY IJIOIIAISIMU OBEPXHOCTEN U 00BEMaMuU
' IMOIOOHBIX TEN
. N3o0paxkate m3ydaembie (QUTYpPBI OT PYKH M C HPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BoimonHsaTe  (BBIHOCHBIE) TUIOCKME YEPTEXH M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHUIl CBEPXy, COOKY, CHHU3Y; CTPOUTH CEUCHHUS TEI
BpalieHus
W3Biekath, HWHTEPIPETUPOBATH H TPe0Opa3OBbIBaTh HWH(GOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTypax, TPEACTABICHHYIO Ha
YepTekKax U pUCyHKax
6.12 [TpumensITh TeOMeTpUuecKrue (PaKThI ISl PEHICHUS CTEPEOMETPUUYCCKUX

3aaa4, NOpcamnojararommux HECKOJbKO MIaroB peuICcHusA, C€CIN YCIOBUMA




MIPUMEHEHHUS 3aJ1aHbl B SBHOU (hopme

6.13

OnepupoBatrh OHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonssaTh I[CﬁCTBPI?I CJIOKCHHUA BEKTOPOB, BBIYMTAaHUSA BEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHUCIIO, O6’b$ICH$ITL, KakMMH CBOMCTBaMH OHHU

o0JIagaroT

6.15

HpI/IMeHHTB IIPaBUJIO IMapaJlICICIUIICaAa IIPHU CII0KECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JIEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YroJl
MEXIY BEKTOPAMH, CKaJIAPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U

KOMILIAHAPHBIE BEKTOPBI

6.17

HaXO,I[I/ITB CyMMY BCKTOPOB H IIPOM3BCIACHUC BCKTOpa Ha 4YHUCIIO, YIoj
MCKAY BCKTOpaMH, CKAJIAPHOC IMPOHU3BCACHUC, PACKIIAAbIBATH BCKTOP IIO

ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aZ[aBaTB IJIOCKOCTb YPAaBHCHHCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemrate HpOCTCfIH.IHG rCOMCTPHUICCKUC 3aaa4u Ha MPUMCHCHUC BCKTOPHO-

KOOPAUWHATHOTO METOJa

6.20

PemraTe 3aJa4d Ha J0Kas3aTeJIbCTBO MAaTEMaTUYCCKUX OTHOIICHUH U
HaxXO0XXIACHUC T'COMCTPHUYCCKUX BCIWYUH II0 06pa3uaM WK aJIrOpUTMam,
IIPpUMCHS HN3BCCTHBIC METOAbI Ipu pPEIICHUA CTaHAApPTHBIX

MaTeMaTUYCCKUX 3a1a4

6.21

[IpumensTh mpocTeiilyie MNPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPEOMECTPHUICCKUX 3a1a4

6.22

[IpuBoauTh HpUMEpbl MaTEMaTHYECKUX 3aKOHOMEpPHOCTEW B MPHUPOAE U

JKHU3HH, PACIIO3HABATH MPOABJICHUC 3aKOHOB I'COMCTPHUHN B UCKYCCTBC

6.23

[IpumeHsTh NOMyYEHHBIE 3HAHUS HA MPAKTUKE: aHAM3UPOBATh peajbHbIC
CUTYallMU U MPUMEHSTh U3yUYCHHbIC TIOHSTHS B MIPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu chopMyIHPOBAHHON MPOOIEMbl, MOAECIUPOBATH pealbHbIe
CUTYyallUM Ha $S3bIKE T'€OMETPHUM, HCCJENOBATH IMOCTPOCHHBIE MOJEIH C
HCIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATUN U TEOpEM, ammnapara aareOpbl,
pemiath  NPaKTUYECKHUE  3a/Jaud,  CBS3aHHBIE C  HaXOXACHUEM

reOMETPHUICCKUX BEINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

['eomeTpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00 aKCMOMAaTHYECKOM TMOCTPOCHHHM CTEPEOMETPUHU:  AKCHOMBI

CTEPCOMETPHH U CICACTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHHe HOpsAMBIX B IPOCTPAHCTBE: IE€peceKaroluecs,
napajuleJbHble W CKpeluBaromuecs mnpsmsle. [lapamuienbHOCTE NpAMBIX H
IJIOCKOCTEM B IMPOCTPAHCTBE: NapajjiebHbIE IMpsIMbIE B IPOCTPAHCTBE,
MapauIENbHOCTD TPEX MPAMBIX, MAPAIIIENBHOCTD MPSAMON U INIOCKOCTH. YTJBI C
COHANPABJICHHBIMA CTOPOHAMH, YIroJl MEXAYy NpSIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTE  IUIOCKOCTEH: napajie/ibHble  IUIOCKOCTH, CBOMCTBa
napajuleNbHBIX IIockocTeil. IlpocTteiimme mnpocTpaHCTBeHHbIE (UTYpPBHI Ha

IUIOCKOCTH: TE€TPadp, KyO, mapaiesienue]], IoCTPOeHNE CeUeHU I

7.3

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: INEPIEHAMKYJSPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIC IAPAJUICIbHBIE WM IEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHIUKYIAPHOCTH MNPAMOM M IUIOCKOCTH, TEOpeMa O MpsIMOU
NEPIEHIUKYIIAPHON IIJIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YroJI MEXIy NPSAMOH H
IJIOCKOCTBIO, JBYTPAaHHBIA  yroji, JIMHEWHBIA Yrojl JBYI'PaHHOIO  YIVIA.
IlepieHauKyJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE
OT TpsAMOW /0  IJIOCKOCTH, TMpoeKuuss  (Qurypsl Ha  IUIOCKOCTb.
[lepieHAUKYJIAPHOCTh  IJIOCKOCTEH: NPHU3HAK IEPIEHIUKYJIAPHOCTH  JBYX

m10ckocTer. Teopema o TpEX NepneHauKyIIsIpax

7.4

ITonsarue MHOI'OIrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OIpAaHHHKA, BBIIIYKJIBIC WU
HEBBIYKJIbIE MHOTOI'PaHHMKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yroiapHas
npusma, rpaHd 1 OCHOBAHUA NPU3MBI, IIPpAMad U HAKJIIOHHAA IIPU3MBI, OokoBas u
IOJHAass ~ ITOBEPXHOCTh IPU3MBI. [Tapannenenunern, IPSIMOYT OJIbHBII
napajuieienunes 1 ero cpoucrsa. Ilupamupna: n-yrosnpHas nupaMuia, rpaHd U
OCHOBAHHC IMUpPAMU/BI, OOKOBas W IIOJHAS MMOBCPXHOCTh IMUPAMU/ILI, ITPABUJIbHAA

U yceu€HHas MNuUpamMuaa. OJIEMEHTbl Opu3Mbl M nupamuibl. IIpaBuibHbIE




MHOT'OI'PAHHUKU: IOHATHE MPABUIBHOIO MHOIOTPAaHHUKA, IIPaBUJIbHAS NpU3Ma U
IIpaBWIbHAsA NHpaMUAA, NPaBUJIbHAs TPEYrojbHAas NUpaMHAa WU IPABHIIBHBINA
TeTpasap, KyO. IlpeacraBieHue o mpaBUIIbHBIX MHOIOTPaHHHMKAX: OKTadJp,

A0JCKa’Ap U UKOCASAPYIrue Ceuenus IMPU3MBbI U ITUPaAMU/JIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBEC: CHUMMCTPHA OTHOCHUTCIBHO TOYKH, HpHMOfI,
IIJIOCKOCTH. OJIEMEHTEI CUMMCTPUU B nmupamMujax, napaujicjicnmiicaax,

IMpaBUJIbHBIX MHOT'OI'PAaHHHUKAX

7.6

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, auaroHanu, yrisl. [lnomans
OOKOBOM IOBEPXHOCTH W TIOJHOW IIOBEPXHOCTH IMPSAMOM MpPHU3MBI, IUIOLIA/b
OCHOBaHHWH, TeopeMa O OOKOBOH IOBEPXHOCTH MpsMOM mpusMbl. [lmomans
OOKOBOM IOBEPXHOCTH WU IOBEPXHOCTH IPaBWJIBHOM MNHpaMHUAbl, TEOpeMa O
wionmanan yceuy€éHHod nupamuibl. [lonstue 06 o6béMe. OOBEM mHUpPaMUIBL,

IIPU3MBI

7.7

[MomoOuble Tema B mpoctpancTBe. COOTHOMICHHS MEXKAY  IUIOMIQISIMH

MOBEPXHOCTEH, 00bEMaMHU IMOJOOHBIX TEI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, O0pa3yrolue LWIMHAPUYECKOW NOBEPXHOCTH,
OCh LWIMHAPUYECKOM moBepxHocTH. Llunuuap: ocHoBaHMA u©  OOKOBas

MOBEPXHOCTh, 00pa3yrolias U oCh, IIIONaAb OOKOBOM U MOJIHON MOBEPXHOCTH

6.2

Konundeckasi MOBEpXHOCTh, O0Opa3yrolye KOHUYECKOW IMOBEPXHOCTH, OCh U
BEpIlIMHA KOHMYECKON oBepxHocTU. KoHyc: ocHOBaHUE U BeplIrHa, 00pa3yolas
U OCh, IUIONIAJb OOKOBOM W TIIOJHOW IOBEPXHOCTH. YCEUYEHHBIH KOHYC:

o0Opa3yroIne 1 BbICOTa, OCHOBAHUS U OOKOBasi TIOBEPXHOCTh

6.3

Chepa u map: ueHTp, paguyc, AUAMETP, IUIOUIA[b MOBEPXHOCTU CQEPHI.
Bsanmuoe pacnonoxenue chepsl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K chepe,

IJI01aTb Chephl

6.4

N3o006paxenue Ten BpalleHus Ha IIOCKOCTH. Pa3BépTka nunuHapa 1 KoHyca

6.5

KoMOunanuu ten BpalleHUsT U1 MHOTOIPAaHHUKOB. MHOIOIpaHHUK, ONMCAHHBIN

okoJo chepsl, chepa, BircaHHasi B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonstne 06 o0béme. OcHOBHBIE CBOICTBa 00BEMOB Tell. Teopema 00 00BEME

MPSIMOYTOJIBHOTO Tapajuiesienunena u cieactsus u3 He€. OO0bEM IMWIMHIPA,




koHyca. O0BEM 11apa u rmiomaab chepsr

[MomoOuble Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXIy — IUIOIIAIMHU

67 MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEJ
6.8 Ceuenus umnuHapa (mapayuieIbHO M MEPHeHIUKYISIPHO OCH), CEYEHHUS KOHyca
' (mapasienbHOe OCHOBAHUIO U MTPOXO/SIIEe YEPe3 BEPIIMHY ), CEUCHUS IIapa
Bekrop nHa miockoctd ¥ B mpoctpaHcTBe. ClOKEHHE W BBIUUTAHHE BEKTOPOB.
6.9 YMHOKEHUE BEKTOpA HA YKUCIO. Pa3noxkeHue BEKTopa no TPEM HEKOMIUJIaHAPHBIM
' BekTopaM. [lpaBumio mapamnenenunena. Pemenue 3agad, CBA3aHHBIX C
MIPUMEHEHUEM IPaBUJI ICUCTBUI C BEKTOpaMU
[IpssimoyrosnpHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
6.10 [Ipocreitime 3amaud B KOOpAMHATAX. YTON MEXIy Bekropamu. CkajspHoe

IIPOU3BEJICHUE BEKTOPOB. BBIUKCIEHHUE YIVIOB MEXAY NPAMBIMUA U IIOCKOCTSMM.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELLIEHUN F€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETI'O OBIIIET'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOoBaH
ust

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM O0CBOEHUS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Brnanenme wmeromamMu 0Ka3aTeNnbCTB, AITOPUTMaMHU pPEUICHUS 3aj1ad;
yMeHue (QOpMyIMpoBaTh U ONEPUPOBATH MOHATUSAMHU: OIpEACTICHHUE,
aKCHMOMa, TeopeMa, CIEICTBHE, CBOICTBO, MpPU3HAK, JIOKA3aTENBCTBO,
paBHOCHIIbHBIE (DOPMYJIHPOBKH; NPUMEHATh HUX; YMEHHE (POpPMYyIHUpOBaATH
oOpaTHOE W TPOTHBOIOJIOKHOE YTBEP)KICHUE, MPUBOIUTH HPUMEPHI H
KOHTPIPUMEPHI, HCIHOJB30BATH METOA MAaTEeMaTHUYeCKOW HWHAYKIHH;
IPOBOANTH JJOKA3aTeIbHbBIC PACCY)KICHUS TPH PEHICHUH 337ad, OLICHUBAThH
JOTHYECKYI0  NPAaBUJIBHOCTh  PACCYXACHUH; YMEHHE  ONEpUPOBATH
HOHSATHAMHU: MHOXECTBO, IOJMHOXXECTBO, OIEPALUH HaJl MHOKECTBAMH;
YMEHHE UCTOIb30BATh TEOPETUKO-MHOKECTBEHHBIN armapar /i OIHCaHUs
pEaITbHBIX TPOLECCOB U SIBICHUN M MPHU PEIICHUH 33]ad, B TOM YUCIE U3
ApYyruxX Y4eOHBIX MPEIMETOB; YMEHHE ONEepUPOBATh MOHATUSAMH: Tpad,
CBSI3HBIM Tpad, AepeBo, IMKI, Tpad) HAa IUIOCKOCTH; YMEHHE 33/1aBaTh W
OIUCHIBAaTh Tpadbl Pa3IMYHBIMH CIIOCOOAMH; HCIOJIB30BaTh Tpadbl MpH

PEIICHUHU 3a1a4

YMeHue onepupoBaTh NOHATHAMH: HATypalbHOE 4YHCIIO, LEJIOE YHUCIIO,
CTENEHb C LIEJbIM II0KA3aTeJIeEM, KOPEHb HATypalbHOW CTEIIEHU, CTEIEHb C
palMOHAIbHBIM I10KA3aTeIEM, CTEIEHb C JCHCTBUTEIBHBIM I0OKA3aTEIIEM,
norapudM 4YHCIA, CHUHYC, KOCMHYC W TaHTE€HC IPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOZYJIIO, PAalMOHAIBHOE YHCIO, HPPALUOHAIBHOE 4YHCIIO,
MHO>KECTBA HATYpaJIbHbIX, LEJbIX, pPALHUOHAIBHBIX, JAEUCTBUTEIbHBIX
YHCeNl; YMEHUE HUCIIOIb30BaTh IPU3HAKU AEIMMOCTH, HAUMEHBIIUN OOLIHii
JeNUTeNb W HauMeEHbllee oOliee KpaTHoe, aiaroput™M EBkinuaa mnpu
pElIeHNN 3aJa4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUMCJIEHMSI; YMEHUE BBIIOIHATH BHIUHMCICHUE 3HAYEHUM U NTpeoOpa3oBaHUs

BBIpQXEHUN €O CTeneHsMHU U Jorapudpmamu, npeodpa3oBaHusi APOOHO-




palMOHAJIbHBIX  BBIPAXKEHUI;  yMEHHE  ONEpUPOBAaTh  MOHATUSAMHU:
[IOCJIeI0BATENbHOCTh, apu(dMeTHuecKkass mporpeccusi, reoMeTpuyecKast
nporpeccusi, OECKOHEYHO YObIBamolas TIeOMETpHUYECKas IPOIrpeccHs;
YMEHHE 3aJaBaTh I10CJIEAOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOLIbIO
PEKYpPpPEHTHBIX (OPMYII; YMEHHUE ONEPHUPOBATH MOHATHIMHU: KOMILJICKCHOE
YHUCIIO, CONPSDKEHHbIE KOMIUICKCHBIE YHCNA, MOIYJIb M  apryMEHT
KOMIUIEKCHOTO  4ucna,  (GopMa  3amicH  KOMIUICKCHBIX — YHCeI
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U ajredpauyeckas); yMeTb
MPOU3BOJIUTH ApU(PMETUUYECKHUE JCHCTBHS C KOMILUICKCHBIMH YHCIIAMH;
IPUBOAUTH MPUMEPB! UCIIOJIB30BAHUS KOMIUIEKCHBIX YHUCENl; ONEpUpOBaTh
HNOHATHSIMM:  MaTpuua 2xX2  u  3X3, onpenenuTenb  MaTpHIIb,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue omnepupoBaTh MOHATUSMU: pallOHAJIbHBIC, HpPpALMOHAIbHbIE,
MoKa3aTebHbIe, CTENEHHBIe, JIorapu(MUYecKue, TPUTOHOMETPUUYECKHE
YpaBHEHHUSI U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATH MOHATUSIMU:
TOXJIECTBO, TOXJIECTBEHHOE IIPE0Opa3OBaHUE, ypaBHEHUE, HEPABEHCTBO,
CUCTeMa YpaBHEHHUH W HEpPaBEHCTB, pPaBHOCUIBHOCTb YpaBHEHUH,
HEpPABEHCTB U CHCTEM; YMEHHE pellaTh YypaBHEHUS, HEPABEHCTBA U
CUCTEMBl C TIOMOIIBIO Ppa3IUYHBIX NPUEMOB; pelIaTh YypaBHEHMUS,
HEpPABEHCTBA U CHUCTEMBl C I[ApaMEeTPOM; IIPUMEHSATH YypaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI JUIsl PELICHHUs] MaTeMaTHUYECKUX 3a]1a4 U 3a]1a4 U3

pa3auyYHbIX 00JacTel HAyKU U peaslbHOM JKU3HU

YMeHue onepupoBaTh HOHATHSAMH: (YHKUIMS, YETHOCTh (PYHKLUH,
MEePUOJUYHOCTh (PYHKIMH, OTPaHUYEHHOCTh (PYHKLIHMH, MOHOTOHHOCTH
¢byHkuuu, sKkcTpeMyMm (QyHKIUHM, HauOoJbllee M HaUMEHbIEE 3HAYCHHS
GyHKIMM Ha TPOMEXYTKEe, HEempepblBHAsT (YHKIIHS, aCHUMIITOTHI rpaduka
¢byHKuMM, TiepBas ¥ BTOpas NPOM3BOJHAS (DYHKIMM, TCOMETPUYECKHNA H
¢bu3nyeckuif CMBICT TPOU3BOJHON, MEpBOOOpa3Has, OMpPEesIEHHBIH
MHTETpal, yMEHHWE HAXOAMTh ACHUMOTOTHI Tpaduka (YHKIHH; yMEHHUE
BBIYMCIISITh IPOU3BOJAHBIE CYMMBI, TPOU3BEAEHUS, YACTHOTO U KOMIIO3ULIUU
GbyHKIUH, HAXOIUTH YpaBHEHHE KacaTeabHOU K rpaduky QyHKINN; yMEHHE
HAXOJUTh MPOU3BOJIHBIE AJIEMEHTApHbIX (QYHKUUN; YMEHHE HCIOIb30BaTh
NPOU3BOJIHYIO JUIS WCCIIEAOBAaHUS (DYHKIUH, HAXOAWUTh HAMOOJBIINE H
HAaUMEHbBIINE 3HA4YeHUs (YHKUMHA; CTPOUTH TpapUKd MHOTOUJIECHOB C
HCIOJIb30BAaHUEM amnmapara MaTeMaTH4YeCKOro aHajau3a; I[PUMEHSThH

MPOU3BOAHYIO JIA HAXOXACHHA HAWJIIYYIICTO PCIICHHA B IMPUKIAAHBIX, B




TOM YHCJIE€ COIUATbHO-D)KOHOMHYECKMX M (PU3NYECKUX 33/1a4ax; HAXOJIUTh
wIomanu u o0bEMbBI GUTy C MMOMOIIBI0 WHTErpasia; MPUBOIUTH IPUMEPHI
MaTeMaTHYeCKOTO MOJICIMPOBAHUS C TOMOIIBIO U PepeHINaTbHBIX

yYpaBHEHUI

YMeHue onepupoBaTh NOHATHAMU: rpaduk GyHKIHUU, 0OpaTHas (YHKIIUSA,
KOMMO3uLUsl (YHKIMH, JWHEHHAas (QyHKOUS, KBaapaTuyHas QyHKIuS,
panuoHanbHas (QYHKOUS, CTEHneHHas (YHKOMSA, TPUTOHOMETPUUYECKUE
¢bynkuuu, oOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIMH, TOKa3aTelbHas H
norapudmuueckass (GYHKIUHM; YMEHHE CTPOUTHh TpaduKu H3y4SHHBIX
(GyHKUIMH, BBIOIHATH peoOpa3oBaHus rpadukoB QyHKIUHI, HCIIOIB30BATD
rpaduKy 11 U3Y4EHUs MPOLECCOB M 3aBUCHMOCTEH, NPU PEIICHUN 3373
U3 JIPYTUX y4eOHBIX MPEAMETOB W 3a/1a4 U3 PEaIbHOW >KU3HU; BBIPAXKAThH
dbopMynamMu 3aBUCHMOCTH MEXKAY BEJIMYMHAMH; UCIOIb30BaTh CBOMCTBA U
rpaduky (QYHKIMHA JUIS peIleHUs] ypaBHEHHWH, HEpaBEHCTB M 3a/ad C
napaMmeTpamu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOYECTBA

pELIEHUI YpPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBbIE 3a7aud pa3HBIX TUIIOB (B TOM YHCJIE Ha
MPOLIEHTHI, JOJU U 4YacTH, Ha JABM)KEHUE, pabOTy, CTOUMOCTh TOBAapOB M
yCIIyT, HAJIOTH, 3aJa4d U3 00JacTU YIpaBJICHUs JTUYHBIMU U CEMEHHBIMU
(GbuHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUS, HEpPaBEHCTBA MU UX
CUCTEMBbI [0 YCIIOBUIO 3aJlaud, MCCJIEeNIOBaTh IOJYYCHHOE pEIIeHHUE HU
OLICHUBATh IMPaBIOMNOJOOHOCTh PE3yJIbTATOB; YMEHHE MOJEIUPOBATh
peanbHblEe CHUTyalldd Ha $3bIKE MATEMAaTHUKH; COCTABJISITH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBUIO 3a/a4d, UCCIIEIOBATh
MOCTPOCHHBIE ~ MOJEIM C  HCIOJb30BaHMEM  ammapara  ainreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

VYMeHue onepupoBaTh MOHATHSAMHU: CpegHee aph(MeTHYecKoe, MeIuaHa,
HauOoJpIlIee U HaUMEHbINEE 3HAYCHHUS, pa3Max, JUCIIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE HU3BJIEKaTh, WHTEPIPETUPOBATH
nHPOPMaLIKIO, MPEICTABICHHYIO B TAaOMUIaX, HA JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEaJbHBIX MPOIECCOB M SIBICHUN; MPEACTABIATH
uHQOpMAMIO C TOMOIIBIO TaONWI] ©  JUarpaMM; HCCIEIOBaTh
CTaTHCTHYECKHE JaHHBIE, B TOM 4YHCJIE€ C NPUMEHEHHWEM TIpaduyecKux
METOJIOB M JIEKTPOHHBIX CPEICTB; rpa)MueCKH HCCIENI0BATH COBMECTHBIC

HAOJIOACHNUS C MOMOIIBIO IMarpaMM pacCeUBaHUs M TMHEWHOM perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIy4alHBIM ONBIT M CIyd4alHOE
COOBITHE, BEPOATHOCTb CIYYalHOTrO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TIpaUYeCKUX METOA0B; MPUMEHSThH
(GOopMyNbl CIOXKEHHS W YMHOXEHMsS BEpOSTHOCTEH, (OpMyIy IOJIHOU
BEpOSATHOCTH, (hopmyny beprHymnn, komOuHaTOpHBIE (PAaKTHI M (DOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH peabHBbIX COOBITUIH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CIOydYailHas BeJIMYMHA, paclpenesieHue BEepOSATHOCTEH,
MaTeMaTU4YeCcKoe OXMJaHWe, AMCIEepCUss U CTaHIApTHOE OTKJIOHEHHE
ClydyailHOH  BeNMYMHBI, (YHKIUM  paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOIO, MMOKA3aTEIbHOIO0 U HOPMAJIBHOIO paclpe/ielleHuil; yMeHue
MCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPEICNICHUI AJs pelleHus 3a/1ay;
3HAaKOMCTBO C IOHATHAMM: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX
UCCIIC/IOBAHM; YMEHHE TPUBOJIUTH TNPUMEpPHl TPOSIBICHUS 3aKOHA
OONBIIMX YHUCENl B MNPUPOAHBIX M OOLIECTBEHHBIX SBICHUAX; YMEHHE
ONEPHUPOBATH TOHATHSAMHU: COYETAHUE, MEPECTAHOBKA, YMCIIO COYETAHH,
YUCIO  MepecTaHOBOK; OumHOM  HbloTOHa;  ymMeHue  IPUMEHSAThH
KOMOMHATOpHBIE (DAKThl U PACCYKICHHS JJIsi PEIICHUs 3a/1a4; OLICHUBAThH
BEPOSITHOCTH PEaJbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJEIb U

HMHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh  IMOHATUAMH: TOYKa, MpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUUYMHA YIJIA, IJIOCKUN yroJl, IBYTpPaHHbIN
YroJl, TPEXTPAHHBII YroJl, CKpPEIUBAOUIUECS IPsMBbIE, MApALIEIbHOCTh U
MEPIEHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEM, YIoJl MEKY IPSIMBIMH, YIOJl
MEXy MPSIMON M IIOCKOCTBIO, YTOJ MEXY IIOCKOCTAMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPAMBIMU, PACCTOSTHUE MEXKIY
IJIOCKOCTSIMU; YMEHHE HCIOJb30BaTh NPHU PELICHUWU 3a7ad H3y4YCHHbIC
(hakThl U TEOPEMbI IUIAHUMETPUHU; YMEHUE OIEHUBATH pa3Mepbl OOHEKTOB
OKPYKAIOILIETO MHUpPA; CTPOUTh MAaT€MaTHYECKHME MOJEIU C IOMOILIBIO
F€OMETPUYECKUX TOHATUM M BEJIWYHMH, pEIIaTh CBS3aHHBIE C HUMU

IMPAKTUYCCKUE 3aJa4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMIAAL (UTypsl, 00BEM (UTYDHI,
MHOTOTPAaHHHK, IPABWIBHBI MHOTOTPAHHHK, CEYEHHE MHOTOIDaHHUKA,
Ky0, mNapamienenumnen, OpusMa, NUpamMuaa, (GuUrypa M IMOBEPXHOCTb
BpalleHus, IWIMHADP, KOHYC, map, cdepa, IUomans chepsl, IUIOMaIb
MOBEPXHOCTU THPAMUJBI, MPHU3MBI, KOHycCa, IMIIMHApa, O00BEM KyOa,

MIpsAMOYT'OJIBHOTO IapauICICnuIcaa, IMIHpaMHuAbl, IIPU3MBI, HIUIHMHApPA,




KOHYycCa, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUYEHHUS KOHyCa W IWIMHApA,
napajulellbHble OCHM  WJIM OCHOBaHMIO, CEYCHHME Ilapa, IUIOCKOCTH,
Kacamomascs cdepsl, IINHIPA, KOHYCa; yMEHHE CTPOUTh CEUYCHUE
MHOTOTpaHHHKa, M300pakaTh MHOTOTPAaHHHMKH, (GUTYpHl U IOBEPXHOCTH
BPAILLCHHS, UX CEYCHHUS, B TOM YHCJIE C IMOMOUIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PUTYp, CAMOCTOATEIHHO
(bopMynHpOBaThH ONpeneNIeHusl N3ydaeMbIX (PUryp, BBIIBUTATh THIIOTE3BI O
CBOIMCTBaX M NPHU3HAKAX T'€OMETPUYECKUX (HUTYp, OOOCHOBBIBATH HIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH KiIacCUPUKAMIO (GUTyp TIO
Pa3IUYHBIM IPU3HAKAM, BBIIOJHATH HEOOXOJMMBIC JIOTIOJHHUTEIBHBIC

MMOCTPOCHUS
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YMeHue omnepupoBaTh INOHATHSAMH: JIBH)KEHHE B  IPOCTPAHCTBE,
napajulelbHBId TIEPeHOC, CHMMETPHsS Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHne MOAOOMA, TOAOOHBIE (QUTYpBI; yMEHHE
pacno3HaBaTh paBHbBIE M IMOJOOHBIE (UTYpPHl, B TOM YHCIE B TNPHPOJE,
HCKYCCTBE, apXUTEKTYpPE; MCIIOIb30BaTh F€OMETPUUECKUE OTHOLICHHS IMPH
pELICHUH 3a/1a4; HaXOAUTh TE€OMETPHYECKHE BEIWYMHBI (JJIMHA, YTOII,
iouiaab, 00bEM) IIPU PELIEHUM 3a7ad U3 APYTUX y4eOHBIX IPEIMETOB U
U3 pEaJbHOM JKU3HU, YMEHHE BBIUUCIATH I'€OMETPUYECKHE BEITMYUHBI
(MHa, yrom, IUIOMA[b, OOBEM, IUIOUIAIh MOBEPXHOCTH), HCHOIB3Ys
U3y4deHHbIe (OPMYJBl W METOZBL, B TOM YHCIE: IUIOMAAb ITOBEPXHOCTH
MUPaMUbl, MPU3MBI, KOHYCa, IMWJIUHIAPA, IUIOMIATs cdepbl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO — Tapaiieenune/ia, NHPaMUIbl, NPU3MBIL, IHIMH/DA,

KOHYCa, I1apa; yMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB MOAOOHBIX HUTYp
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YmMmenue OIICpHUPOBATH IMOHATHUAMU: IMPAMOYTIOJibHasA CHUCTCMa KOOPAWHAT,
BCKTOP, KOOpAMHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IIPOU3BCACHUC BCKTOpPAa Ha 4YHCIIO, Pa3IOKCHHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IIPOU3BEACHHUEC, BCEKTOPHOC IIPOU3BCACHUC, YIroJd MEXKAY
BCKTOpaMH; YMCHHE HCIIOJIB30BaTh BeKTOpHHﬁ n KOOpI[I/IHaTHHﬁ METOJ

I pCIICHUA T'COMCTPHUYCCKUX 3a/lad M 3aia4 JPYyrux y‘-Ie6HBIX npeamMcToOB
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Vmenue BBI6I/IpaTB HO,Z[XOI[?IH_II/II\/'I MCTOJ JIA pCIICHUA 3aJa4l, IOHUMMaHHEC
SHAYUMOCTH MATCMATHKU B H3YUYCHUU MNPUPOIAHBIX H O6H.ICCTB€HHBIX
IIponeccoB M HBHGHHﬁ; YMCHHUEC paclio3HaBaTb IIPOSABICHHUEC 3aKOHOB
MAaTeMaTUuK B UCKYCCTBC, YMCHHUC NIPUBOAUTH MPUMCPBI MATCMATHYCCKUX

OTKPBITUH POCCUHCKON U MUPOBOM MaTEeMaTUYECKON HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
HO MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon

1 Uucna v BBIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH LEIbIX YUCE

15 Panuonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, TPOIICHTHI,
. OCCKOHEYHBIC MTEPUOINUECKHIE TPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. JelcTBus ¢ apuMeTHIecCKuMu
' KOpHSIMHU HAaTypaJIbHOW CTEIIEHU

v Crenenp ¢ nensiM mnokazateneMm. CTeneHb € palMOHAIbHBIM IIOKA3aTEJIEM.
. CaoiicTBa cTeneHu

s CuHyc, KOCHHYC W TaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudm uyucna. Jlecaruynbie U HaATypajgbHbIE Jorapudmbl

JlelictBuTenbHble 4YHCIa. ApUPMETHYECKHUE Olepanud ¢ JCUCTBUTEIbHBIMH
1.7 yucinamu. [lpuOnmkEHHbIE BBHIYMCICHHS, MpPaBHIIa OKPYTJCHUS, NPUKUAIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI

1.8 [IpeoOpa3zoBanue BhIpaXEeHUI

1.9 KommiekcHbie uncna
2 YpaBHEeHUSs 1 HEPABEHCTBA

2.1 Lenpie u 1poOHO-palIMOHATILHBIC YPaBHECHHS

2.2 HppaunonaibHbie ypaBHEHHUS

2.3 TpuroHomeTpudyeckre ypaBHEHUS

2.4 [TokazaTenbHbIC U JOTapU(MHUUCSCKUE YPAaBHCHHS

2.5 Lensie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA

2.6 HppannonaiibHbie HEPAaBEHCTBA

2.7 [Toka3zarenbHbIE U JTOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuyeckre HEpaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHU U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPAMU




2.11

Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTpUILIbL

3 OyHKIUHN U TpaPuKu
31 @Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynkuuu. B3ammuo oOparHble
' ¢bynkuu. YérHele u HeuéTHble pyHKIMu. [lepuoanueckue GyHKIUN
Ob6nacTh ompenesneHus W MHOXECTBO 3HadeHHi ¢yHkuuu. Hynum Qyskumm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (YHKIIHH.
' MakcuMymbl U MUHUMYMBI (pyHKUnMd. HauOonbliee W HauMeHbIllee 3HAYCHHE
(GyHKIMK Ha TPOMEKYTKE
33 Crenennas (QyHKOMS C HATypaJbHBIM W IEIbIM mokazarteneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 71-0 CTETICHU
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TPadUKH
3.5 [TokazaTenpHas u jorapudmMudeckas PyHKIIUN, ©X CBOUCTBA U rpaduKu
. Touku pa3peiBa. AcumnTorel TpadukoB Gynkmuit. CBolicTBa (GYHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHNUs TIOCIIEIOBATEIILHOCTEH
3.8 Apudmerndeckas u reoMmerpudeckas nporpeccuu. @opmysa CI0KHBIX TPOICHTOB
4 Havana matemaTudeckoro aHaiausa
4.1 [TpousBonnas ¢pyHkuuu. [Ipon3BoaHbIE AIIEMEHTAPHBIX (QYHKIMNA
[IpuMeHeHre TPOM3BOIHONW K MCCIENOBAHUIO (YHKIMHA HAa MOHOTOHHOCTH M
4.2 sKkcTpeMyMbl. HaxoxkaeHre HanbobIIero 1 HauMeHbIIero 3HaueHus: QyHKIUU Ha
OTpe3Ke
4.3 IlepBooOpasnas. UnTerpan
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoxecTBO, onepaluu HajJ MHOKecTBaMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTuCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 IIpsiMbIE U TUIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHuK1
7.4 Tena ¥ MOBEPXHOCTH BpalCHUS
7.5 Koopaunats! 1 BEKTOpPEI




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA3OBATEJILHOTI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI U151 VUEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 151325621799860972593249704829105498913750279383
Bnageney baibkurutoe Algap BnagumupoBuy

OeicTevTened C 26.03.2025 no 26.03.2026



http://www.tcpdf.org

		2025-10-11T20:47:54+0500




