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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydueOHoro Kypca «I'eomeTpus» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapCcTBEHHOr0  0Opa30oBaTEIbHOTO  CTaHAAapTa  CPEeAHEro  OOIIEro
o0pa3oBaHus, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUHN, MPEIBIBISIEMbIX
K MaTeMaTU4eCcKOMYy OOpa30BaHUIO, U TPATUIUNA POCCUUCKOrO0 0Opa3oBaHMUS.
Peanuzanus IPOTrpaMMBI obecrieunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHIIUSIMH, COCTABJISIOIUMH OCHOBY JIJIsSi CAMOPA3BUTHS U HETIPEPHIBHOTO
oOpazoBaHus, [EJIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO u
M03HABATENILHOTO PA3BUTHSI IMYHOCTU O0YUAIOLIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocth y4ueOHOro Kypca I€OMETpUHM Ha YPOBHE CPEAHETO OOILEro
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTHUUECKON 3HAYMMOCTBIO METAlpEeIMETHBIX U
OPEIMETHBIX PE3yIbTaTOB O0YYEHHsS T'€OMETPUU B HAIPABIIEHUU JTMYHOCTHOTO
pa3BuTus oOydaromuxcs, (GopMUpOBaHMs (YHKIIMOHAIBHOW MaTeMaTH4eCKOU
IPaMOTHOCTH, HW3Y4YEHMsI JpYrMX Y4yeOHbIX JucUMIUIMH. Pa3Butne y
00Oy4aroluXxcsl TPaBUWIBHBIX MPEACTABIECHUI O CYLIIHOCTH M IPOUCXOXKIECHUU
r€OMETPUUECKUX a0CTpaKLMW, COOTHOIIEHHWU pEalbHOIO U HJIEaJIbHOIO,
XapakTepe OTPaXXEHUs] MaTeMaTH4YeCKOW HayKOM SBJICHMH U IPOLECCOB
peaJIbHOTO MHpa, MECTE T€OMETPUH B CUCTEME HAYK U POJM MaTeMaTH4YECKOIrO
MOJICJIMPOBAaHUSI B HAayyHOM TIO3HAHMM M B MPAKTHKE CHOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS Y4YalllUXCs, a TakKe KayecTB
MBILUICHUS, HEOOXOUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBIsSETCS OAHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHMs, TaK Kak OOECHeuMBACT BO3MOXKHOCTh H3YYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlpPaBICHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbllUIeHHE, GOpPMUPYEMOE NPU H3YUYEHUU OO0YyYarolIMMHUCA
HNOHATUHWHBIX OCHOB T'€OMETPUM U TOCTPOEHUH LEMOYKH JIOTHYECKHUX
YTBEPKACHUN B XOJI€ PEIICHUsS T'€OMETPUUYECKUX 3a7ady, YMEHHE BbIIBUraTh U
OTIpOBepraTh TMIIOTE3bl HETIOCPEICTBEHHO HMCIONb3YIOTCS IMPU PELICHUU 3334
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCSA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCeX 00JacTsIX JEATEIbHOCTH 4yesoBeka. OpueHTalMs YeJI0BeKa BO BpEMEHHU
U MPOCTPAHCTBE — HEOOXOIAMMOE YCIOBHE €r0 COIMAIBHOTO ObITHS, (hopma
OTPaXEHUS OKPY’KAIOUIETO MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus JEUCTBUTENBHOCTH. OneprupoBaHHe NPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3Hble BHUAbI Y4eOHOM U TpPYAOBOH [EATEIbHOCTH,
ABIIIETCA OJHUM U3 MPO(ECCHOHATHFHO BaXKHBIX KAueCTB, [MO3TOMY aKTyallbHa
3aja4a GOPMHUPOBAHUS y OOYYarOMIMXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPaKTUUECKON JAeSITEIbHOCTH [0 MHOTMM HaIPaBJICHHUSM.

Lenb ocBoeHus mporpamMmbl yuyeOHoOro kypca «I'eomerpusi» Ha 6a30BOM
ypoBHE O00yueHusi — oO0uIe00pa3oBaTeIbHOE M OOIIEKYIbTYPHOE Ppa3BUTHE
oOyuaromuxcst 4yepe3  oOecliedeHHe  BO3MOXXHOCTH  NPUOOPETeHUS U
WCHOJIb30BaHUSI CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHMUM W JIEUCTBUM,
CHEHU(PUYHBIX  T€OMETPUM, BO3MOKHOCTH  YCHEIIHOTO  MPOJOJDKEHUS
oOpa3oBaHHsl 1O CIEUUATBHOCTSAM, HE CBS3aHHBIM C  MPHUKIAAHBIM
MCIIOJIb30BaHUEM T€OMETPHUH.



[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE MpeIHAa3HA4YeHA IS
oOydJaromuxcst CpelHeW  IIKOJbI, HE UCHBITHIBABIIMX  3HAYUTEIIbHBIX
3aTpyIHEHU Ha YpPOBHE OCHOBHOTO 00IIero oOpazoBaHusi. Takum oOpaszom,
oOyyaroriuecsi Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMaTUYECKHE
yYMEHUS, CBS3aHHBIC CO CIEIM(PUKON T€OMETPUU U HEOOXOAUMBIE ISl )KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh H3YYUTh
reoMeTpuIo 6oliee TIIyOOKO, €clii B JaJbHEHIIIEeM BOBHUKHET HEOOXOJIMMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON A TEIHHOCTH.

JlocTKeHHE 1IeJId OCBOEHHUsS MPOTPaMMbl 00ECIEeUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3a4ady. [IpHopuUTETHBIMM 3aJadyaMud  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a3o0BoM ypoBHEe B 10—11 kiaccax sBISIIOTCS:

L @OpMHpOBaHI/IC npcacTaBjaCcHusd O TICOMCTPHHU KaK YdaCTH MHpOBOﬁ
KYJbTYPBI U OCO3HAHHUC €€ B3aMMOCBSI3H C OKpPYXKaromnuM MHUPOM;
L @OpMHpOBaHI/IC IMpCACTABJICHUA O MHOI'OTpaHHHUKAX MW TCJIaX BpPAILICHUA

KaK O BaXXHEHMIIMX MaTeMaTHUYECKHUX MOACIIIX, ITIO3BOJIAIOIIMX OIIMCBIBATH H
N3y4aThb Ppa3HbIC ABJICHUA OKPYKAIOIICTO MHUPA,

o dbopMHpoBaHWE YMEHHUS paclo3HaBaTh HAa YepTEkKaX, MOJACIAX U B
peaTbHOM MHUpPE MHOTOTPAHHUKH U TeJla BpaICHUS;

o OBJIAJICHUE METOJIaMH PEIICHUS 3a]a4 Ha TOCTPOCHUSI Ha MU300paKeHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

o dbopMHUpOBaHWE YMEHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHUSMU O
MHOTOTPaHHHUKAX U TeJaX BPAIlIEHUs U UX OCHOBHBIMHU CBOMCTBaMU;

o OBJQJCHUE  aQJIrOPUTMaMHM  pEUIEHHUS OCHOBHBIX  THUIOB  3a]ay;

dbopMHpoBaHrE YMEHHUSI TTPOBOJUTH HECIIOXKHBIC JI0KA3aTEIbHBIC PACCYKICHUS
B XOJIe PEHICHUS CTEPEOMETPUYECKUX 3aJad M 3a7a4 C MPAKTHUYECKUM
CoJIepKaHUEM;

o pa3BUTHE  WHTEJUICKTYaJdbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jaronuxcsi, MO3HABATEIIbHOW AaKTUBHOCTU, HCCIENOBATEIbCKUX YMEHH,
KPUTUYHOCTH MBITIUICHHUS;

o dbopmupoBanne  (GYHKIHUOHATBHOM  TPAMOTHOCTH,  PEJICBAaHTHOU
T€OMETPUHU: YMEHHE pPaclo3HaBaTh MPOSBICHUS TEOMETPUYECKUX TOHSITHUH,
00BEKTOB M 3aKOHOMEPHOCTEHW B PEATbHBIX >XU3HEHHBIX CUTYaIUSX WU TIPH
U3YYCHUH JIpYyTUX YYeOHBIX TMPEAMETOB, TMPOSIBICHHS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (OpPMYIUPOBaTh WX Ha S3BIKE TEOMETPUU U CO3/1aBaTh
T€OMETPUYECKUE MOJICTH, TMPUMEHSITh OCBOCHHBIM T€OMETPHUYECKUI armapar
JUISL  pelIeHUs TPaKTUKO-OPUEHTHPOBAHHBIX 3aJad, HWHTEPHPETUPOBATH U
OIICHUBATH TIOJIyYCHHBIC PE3YJIbTATHI.

OTnuuuTensHO 0COOCHHOCTHIO TTPOTPAMMBI SIBIIICTCSI BKIIFOYCHHUE B KyPC
CTEpEOMETPUU B Hadalle €ro u3Yy4YeHHsS 3a7ad, pelraeMblXx Ha YPOBHE
WHTYUTUBHOTO TO3HAHWS, U OMpPENeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa
HaJl HUMH, 9YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHNUE WHTYUTUBHBIX MPOIECCOB, MOTUBUPYET
K JlaJTbHEHTIIEMY U3YUYEHUIO MPeMeETa.

[Ipeanoutenue oTaaETCs HATJISIHO-KOHCTPYKTHBHOMY METOAY OOy4eHMUS,
TO €CTh TEOPETUYECKUE 3HAHUS HMEIOT B CBOCW OCHOBE YYBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKON  NIeATeTbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
MPEACTABICHUM Yy YYAIIUXCAd B KypCce€ CTEPEOMETPUM TMPOBOAMUTCS 3a CUET
pelleHrss 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa3oB W 3a7ady Ha
OTIepUpPOBAaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Cozmanue o0pas3a MpOBOIUTCS
C OTIOPO Ha HATJISTHOCTh, a ONIEPUPOBAHKIE 00PA30M — B YCIOBHSIX OTBICYCHUS
OT HATJISITHOCTH, MBICIIEHHOTO U3MEHEHHS €T0 UCXOTHOTO COJICP KAHMS.



OcHoBHBIE copepkareiabHble JuHUK Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpaHHukny, «IIpsiMbie U MIIOCKOCTH B MPOCTpPaHCTBE», «Tena
BpamieHus», «BeKkTopbl M KOOpAMHATHI B TpocTpaHcTBe». DdopmupoBanue
JIOTUYECKUX YMEHUM pacrpeiessieTcs] He TOJIbKO MO COJAEPKAaTeIbHBIM JTUHUSM,
HO U T10 ToZaM 0Oy4eHHUs Ha YPOBHE CPEHEro o01ero oopa3oBaHusl.

Conepsxanue oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJIbTaTaM
OCBOCHMsSI paboyeil mporpamMMmbl, paclpeAesi€HHbIM 10 TojJaM OOy4YeHUs,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, 4YTOObI OBJIQJCHHE T'€OMETPUUYECKUMU
MOHATUSMHU U HABBIKAMHU OCYIIECTBIISIIOCH MOCJIEI0BATEIBLHO U MOCTYIATEIBHO,
C CcOONIOZCHHEM TMPHUHIHUIIA TPEEeMCTBEHHOCTH, YTOObl HOBBIC 3HAHMS
BKJIIOYAJIUCh B OONIYI0  CHCTEMY T'E€OMETPUYECKHX  MpeACTaBICHUI
oOydJaronuxcsi, pacmupsisi U yriyossisi e€, o0pa3ysi IpoYHble MHOKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Henmenmto B 11 kiacce, Bcero 3a jaBa roaa oOydenust - 102 y4yeOHBIX yaca.



COIEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnonokeHre NpsMBIX B IPOCTPAHCTBE: MEPECEKAOLINECS,
napajielibHble M CKpelluBaromuecss npsmele. [lapamnensHOCTs HpsSMBIX H
IJIOCKOCTEW B IPOCTPAHCTBE: MapaJUICIbHBIE TMpPSAMBIE B IPOCTPAHCTBE;
napaieIbHOCTh TPEX MPSMBIX; MAPAIIENBHOCTh MPSAMON U IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMH CTOPOHAMH; YIrOJl MEXAYy HpSMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajjieNibHbIX IIockocTe. Ilpocreliue MNpoCcTpaHCTBEHHBbIE (QUTYpPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuieienumne; MToOCTPOCHUE CEUCHUH.

[TeprieHAUKYISIPHOCTH IPSIMOM U IIOCKOCTH: NEPIEHIUKYJIISIPHBIE MTPSMbIC
B IIPOCTPAHCTBE, MPSIMbIE MapaJICIbHBIE U MEPICHANKYISIPHBIE K IIOCKOCTH,
NpPU3HAK MNEPHEHAUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
NEPIEHIUKYJIAPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YO MEXKAY NPSIMOMl U
IJIOCKOCTBIO; JIBYTPAHHBIA YroJl, JIMHEWHBIA Yroa JBYTPaHHOTO yrija.
[lepieHAMKYNSIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 IUIOCKOCTH,
pacCTOsIHUE OT MPSMOM JO TIUIOCKOCTH, MPOEKIUS (UTYpPhl HA IIOCKOCTb.
[leprieHAUKYISIPHOCTh IJIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTH ABYX
IockocTer. TeopemMa 0 TpEX NEePIEHIUKYIIpax.

MHororpaHHuKH

[TonsaTHE  MHOTOrpaHHUKAa, OCHOBHBIE SJEMEHTbl MHOTOTPAaHHHKA,
BBIITYKJIBIE W HEBBIYKIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHU W OCHOBAHUS MPU3MBI, NpsiMas H
HAKJIOHHAasi  TPU3MbI; OOKOBass W  TOJIHAs  TIOBEPXHOCTh  TPHU3MBI.
[Tapayienenumien, MNPSAMOYTOJbHBIA MMAapAJUICIICNIUIE] W €ro CBOMCTBA.
[Mupamuga: N-yrojapHas mupamMuja, rpaHd U OCHOBAaHUE TTUPAMUJIbI; OOKOBas U
MOJIHAS TOBEPXHOCTh NHUpaMUJIbl; MpaBWIbHAs MW YyCEUEHHas MNHpPaMHIA.
DJeMEeHThl TpU3Mbl U nupamMuibl. [IpaBuibHbIE MHOTOTPAHHHUKU: TOHSATHE
MPaBUJIBHOTO MHOTOTPAHHUKA; MPaBWIbHAS NMPU3Ma U NpaBUJIbHAS NMUPAMUA;
MpaBuUjbHAS TPEyrojbHAash MHpaMHUa W TPABUWIBHBIA  TETpadap; Kyo.
[IpencraBienrie O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp, HOACKAdIp H
nkocasap. CeueHust IPU3MbI U MUPAMUJIBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSMOU,
IJIOCKOCTUA. JIEMEHThl CHUMMETPUHM B MNHUpaMUAaxX, MapajijieienuIenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

Brluucienne 5»71eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, JAMArOHAIM, YTJIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSMOW TPHU3MBI.
[Tnomans OOKOBOI TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MHPAMMUIBI,
TeopemMa O IIomaau yceu€éHHoW nupamunabl. [loHstne 06 o00béEMe. OO0BEM
MUPAMUJIbI, TPU3MBL.

[TogoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIONIAIIMHU
MOBEPXHOCTEH, 00bEMAaMU MOTOOHBIX TEN.

11 KITACC



TeJsia BpalmeHus

Hunuuapuueckass  MOBEPXHOCTb,  OOpasylouue  HJIMHIPUYECKOU
NOBEPXHOCTH, OCh MWIMHAPUYECKON IMOBEPXHOCTU. LIMAMHApP: OCHOBaHMS U
OOKOBasi MOBEPXHOCTh, OOpasylomiass W OCh; IUIOWIAAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yronue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHMYECKOM mNOBEpXHOCTH. KOHyc: OCHOBaHME W BEpILIHHA,
oOpasyrolas U OChb; IUIONIAAbr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CECUCHHBIN
KOHYC: 00pa3yolue U BbICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: UeHTp, paanyc, IMaMeTp; IUIONIA/lb TOBEPXHOCTH C(hephl.
B3aumHoe pacnosnoxenue chepbl M IJIOCKOCTH; KacaTeidbHash IIOCKOCTh K
cthepe; momaas cheprl.

N300paxkeHne Ten BpallleHUs Ha TUIOCKOCTU. Pa3BépTka muimuHapa u
KOHYCa.

KoMOuHanuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OMHCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIlCHUS.

[Tonsatue 06 oOwvéme. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00
00bEME TPSIMOYTOJILHOTO Tapajjiesienunena u cieactBus u3 He€. O0beEM
UINHApPa, KoHyca. O0BEM 11apa u miomaasb chephl.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJL.

Ceuenust nwivHapa (MapajuleibHO M TMEPIEHIUKYJISIPHO OCH), CEUCHHS
KOHyca (mapayieIbHOE OCHOBAHHIO M MPOXOJSINEE Yepe3 BEPIINHY), CCUCHHS
niapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocth U B mpocTpaHcTBe. CIllokKeHHWE W BbIYMTaHUE
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. PasioxkeHue BeKTopa MO TpPEM
HEKOMIUIaHapHbIM BekTopam. [lpaBuio mapannenenunena. Pemenue 3anady,
CBSI3aHHBIX C NPUMEHEHHUEM IIPaBWI JIEUCTBUM C BeKTOopamu. lIpsmoyronpHas
cucteMa KoopAauHar B IpoctpaHcTBe. Koopaunarel Bektopa. lIpocrenime
3a/laud B KOOpAMHATaX. YToJl MexAy BekTopamu. CKalIpHOE MpPOU3BEIICHHE
BEKTOPOB. BbluncieHne yrioB MexXAy OpsIMBIMA M IJIOCKOCTSMM.
KoopauHaTHO-BEKTOpHBIM METOA TIPU PEIIEHUHM TIEeOMETPUUYECKUX 3aj1ad.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS MMPOrPaMMbI Y4eOHOTO MpeaMeTa
«MareMaTuKka» XapakTepU3yIOTCs:

I'paxnanckoe BoCIUTaAHUE:

COPMUPOBAHHOCTBIO TPAKIAHCKOM MMO3WIMK  OOydYaromerocss Kak
aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHUHCKOTO OOIIeCTBa, MPEACTABICHUEM
O MaTeMaTH4YeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, MPONEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHUEM B3aUMOJICHCTBOBATH C COIMATIBLHBIMU MHCTUTYTAMH B COOTBETCTBHUH C
uX QYHKIUSMU U HA3HAYCHHUEM.

ITaTpuoTHYeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO ~ POCCUMCKOM  TPaKJAHCKOW  MJIEHTUYHOCTH,
YBaXKEHUS K MPOILJIOMY M HACTOSIIEMY POCCUHUCKONW MaTeMaTUKU, IICHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHHUSM POCCHUHUCKUX MATEMAaTUKOB M POCCHUMCKOM
MAaTEMaTUYECKON IIKOJbI, K HCIOIb30BAHUIO 3TUX JOCTHKEHHM B JPYTUX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM JTYXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TOBEICHMUS,
CBA3aHHOTO C TPAKTUYECKUM TNPUMEHEHHUEM JIOCTHKCHUH HayKu U
JeSATEIbHOCThIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOMYHMBOTO OYyyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIFOYAs 3CTETUKY MaTEMaTUUECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIEHU, pacCCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKHUM  aCIIEKTaM  PA3JUYHBIX BHUIOB
HCKYCCTBA.

Pdu3nyeckoe BOCNIUTAHUE:

c(hOPMHUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHHS B
WHTEpecax 370poBOro M 0Oe3omacHOro o0Opas3a >KU3HH, OTBETCTBEHHOIO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO (30pOBOEC MHUTAHHUE, COATAHCHPOBAHHBIN
PEXKUM 3aHSITHI U OTIbIXA, PETYJIsSIpHAs pU3NUecKasi akTUBHOCTD); (PHU3NIECKOTO
COBEPIIICHCTBOBAHUS, pu 3aHITHUAX CIIOPTHBHO-03/I0POBUTEIHLHOM
JESITELHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCOZHAHHEM IIEHHOCTH TPY/IOIOONS; HHTEPECOM K
pasMuHBIM  chepaM TPOQPECCHOHATBLHONM  JICSITCIBPHOCTH, CBS3aHHBIM C
MaTeMaTUKOU M €€ MPUIIOKCHUSIMH, YMEHHEM COBEPIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccun W peann30BBIBATH COOCTBEHHBIC KWU3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha TMPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COIMAIBHO-DKOHOMHYECKUX  MPOIECCOB HAa COCTOSHHE TMPUPOJHOW U
COIMAIBHON CpEebl, OCO3HAHMEM TJIOOAIBHOTO XapaKTepa 3KOJIOTHYECCKUX
mpoOjeM; OpHEHTAWe Ha MPUMEHEHWE MATeMAaTHYeCKUX 3HAHWUW IS



penieHus 3a1a4d B 00JaCTU OKPY’KAIOIIEH Cpelibl, MIIaHUPOBAHUS TTOCTYIIKOB U
OILICHKU UX BO3MOKHBIX MOCJIEACTBUH JIs1 OKPY>KAIOIIEH CPeIbl.

LleHHOCTH HAYYHOTO O3HAHNS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHOW MPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HayKH Kak cepbl YEIOBEUECKOU JIeITeIbHOCTH,
ATanoB €€ pa3BUTHUA M 3HAUMMOCTHU I Pa3BUTHS LUBWIM3AIMH; OBIaJCHUEM
A3BIKOM MATEMaTUKU MU MAaTeMaTHYECKOW KyJIbTypOod Kak CPeJCTBOM MO3HAHUS
MHUpa; TOTOBHOCTHIO OCYHIECTBJISATh MPOEKTHYID M  HCCIEIOBATEILCKYIO
NEeSATEeNbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbie pe3yabTaThl OCBOSHHUS MPOrpaMMbl Y4€OHOTO MpeameTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YNAMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvlie nosnasamenvuvle Oelicmeus, o0becneuusarom
Gdopmuposarue 0a308bIX KOSHUMUBHBIX NPOYECCO8 00yuarouuxcsa (oceoeHue
Memoo08  NO3HAHUA — OKpyJcamowe20 Mupa;, NpUMEHeHUe  JOSUYECKUX,
uccnedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

o BBISIBIISITD u XapaKTepU30BaTh CYIIIECTBCHHbBIC PU3HAKH
MaTEMaTUYECKUX OOBEKTOB, TIOHSITHM, OTHOIICHUM MEXIy TMOHSATHUIMY,
dbopMynHpOBaTh OMpEICICHHUS TOHSATUHN; YCTAHABIMBATH CYIIECTBEHHBIN
NpHU3HaK Ki1accu(PuKaluu, OCHOBaHUS JUIsl 0OOOIICHUS! U CPaBHEHUS, KPUTEPUH
IIPOBOJIUMOTO aHAJTN3A;

o BOCIIPUHUMATh, (GOPMYIHpPOBaTh W MPEoOpPa30OBLIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, AMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;
o BBIABJISATH ~ MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U

pOTUBOpeYUHs B (paKTax, TaHHBIX, HAOMIOJICHUAX U YTBEPKICHUSIX; Mpe/jiarath
KPUTEPUU IS BBISIBJIICHUS 3aKOHOMEPHOCTEW U TPOTUBOPEUHNIL;

o JieJaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;
o IIPOBOAUTL  CaMOCTOSITENIBHO  JOKAa3aTelbCTBA  MATEMaTUYECKHUX

YTBEPXKICHUM (MpsMbIE U OT MPOTUBHOTO), BBICTPAWBATH AapPTyMEHTAIIHIO,
MPUBOANTh TIPUMEPHl M  KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CY>KJIEHUS 1 BBIBOJIBL;
o BBIOMPATh CTHOCOO pelieHns y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh Hawbojee MOAXOAAIHMN ¢  y4€ToM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccieaoBarebCKue 1eHCTBUA:
o MCIIOJIh30BaTh BOMPOCKHI KaK MCCIIEN0BATEILCKUM NHCTPYMEHT MTO3HAHUS,
dbopMynupoBaTh  BOMPOCHI, (GUKCUPYIONIME MPOTHUBOpeUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH
CBOIO TTO3UIINI0, MHCHHE;
. MIPOBOIUTH CaMOCTOSATEIEHO CIUTAHMPOBAHHBIN IKCTICPUMEHT,
WCCJIEIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOrO0 OOBEKTa,
SBJICHHSI, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH,
SIBJICHUSIMU, TIPOIECCAMU;



o CaMOCTOSATENbHO  (OopMyIupoBaTh  OOOOIIEHHUS W BBIBOJABI IO
pe3yibTaTaM  NPOBENEHHOTO  HAONIOACHMS, HCCIENOBaHUSA, OICHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BHIBOJIOB U 0000IIIEHHUI;
o IPOTrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IPOIIECCA, & TAKXKE BBIABUTAThH
MPEINOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

° BBISBJISITH JIePUITUTHI MHPOPMAITUH, TAaHHBIX, HEOOXOIUMBIX JJII OTBETa
Ha BOIIPOC U JJISI pEIICHUs 3a]1a4u;
° BBIOMpaTh  MH(OpPMANMIO U3  HUCTOYHHUKOB  pPa3jIMYHBIX  THUIIOB,

AHAJIN3UPOBATh, CHCTCMATHU3HUPOBATL W HHTCPIIPCTUPOBATH I/IH(bOpMaHI/II-O
Pa3JINYHbIX BUJOB U (I)OpM IMPCACTABJICHHUA,

o CTPYKTYPHUPOBATh HHPOPMALIHIO, TIPEJICTABIATH €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;
o OLICHMBATh  HAA&KHOCTh  MHPOpPMAIMH  TIO CaMOCTOSITETILHO

chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) VYuusepcanvhvle KoMMyHUKamueHwvle Oelicmeusi, 00eCneuusaom
CHOPMUPOBAHHOCINL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0menne:
o BOCIIPUHUMATh W (GOPMYIHPOBATH CYXICHUS B COOTBETCTBUU C
YCIIOBUSMH U TEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY
3pEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, aBaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yi, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;
o B XOJ€ OOCYXJEeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOil
TEMBbI, MPOOJIEMbI, perraeMoil 3ajaud, BBICKA3bIBATh HJICH, HAICJICHHBIC Ha
MOWCK PEIIECHUS;, COMOCTABIATh CBOM CYXICHHS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JIMajora, OOHApyXWBaTh pa3IMuhe€ M CXOJCTBO TIO3UIMH; B
KOppeKTHOM popme hopMyIUpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS,
o NPENCTaBIATh  pe3yjbTaThl  pEHIeHUS  3aJa4yd,  OJKCIEPUMEHTAa,
UCCJIEIOBAHUS, TPOEKTA; CAMOCTOSITENILHO BBHIOMPATh (POPMAT BBICTYIUICHHS C
y4€TOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHuvecTBo:
o NOHUMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHINBUYyaIbHONM pabOThl MPU pElIeHUH YYeOHBIX 3a/lay; MPUHUMATH IIENb
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU PabOTHI,
pacmpenensaTh BUIbI paboT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3ybTaT
paboTHI; 00001IaTh MHEHHS HECKOJIBKHX JIIOJICH;
o y4acTBOBaTh B TPYNNoOBBIX (opmax padboTel (oOcyxneHus, oOMeH
MHEHUM, «MO3TOBBIC MITYPMbI» W WHBIC); BBITIOJHITH CBOIO YacTh PabOTHI U
KOOPJIMHUPOBATH CBOM JIEUCTBUS C JAPYTMMH YICHAMH KOMAHJbI; OIICHUBATh
KauecTBO  CBOETO  BKJIaga B  OOmMMIA  TPOAYKT TIO  KPUTEPHSIM,
c(hOpMYITUPOBAHHBIM YIaCTHHUKAMU B3aUMOICHUCTBUSI.

3)  Vuusepcarvuvie — pezynsmuenvle  Oelicmeus, — 0Oecneuuaom
Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuzamnus:

o COCTAaBJISITH IJIaH, AITOPUTM PEIICHUS 3a]1a4M, BBIOUpaTh COCO0
pelIeHuUs ¢ YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHHUI C Y4ETOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIBb:



o BJaJIeTh HAaBBIKAMHU [O3HABaTEJIbHOW pedaekcuu Kak OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB;
BJaJIeTh CIOCOOAMHU CaMOIPOBEPKH, CAaMOKOHTpPOJISL Mpollecca W pesyibTaTa
pelIeHus: MaTeMaTUYeCKOH 3a1auu;

o OPEeNBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb MpPH PEIICHUH
3a/layd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

o OLICHMBATh COOTBETCTBHUE pE3yJIbTaTa WEIU U YCIOBUSAM, OOBSCHATH
OPUYMHBI  JIOCTMDKCHHUS WM HEJOCTH)KEHHUS Ppe3yJbTaTOB JIEATEIbHOCTH,
HAXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBath MOHATHIMHE: TOYKA, IPSAMasi, INIOCKOCTb.

[TpuMeHITh aKCHOMBI CTEPEOMETPHH U CIEACTBHS U3 HUX MPU PEIICHUU
TC€OMETPHUYSCKUX 3a/1a4.

OnepupoBarh MOHATHAMH: TAPaUICIBPHOCTE W TEPIEHAUKYISIPHOCTH
NPSIMBIX U TIOCKOCTEH.

KrnaccudumnupoBaTs B3aMMHOE paCIONIOKEHUE MPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarh MOHATHSIMH: JBYTPAHHBIA YTOJI, TPAaHH JABYTPAHHOTO YIJIA,
pedpo ABYTPAaHHOTO yrJa; JMHSHHBIN yToJI IBYTPAHHOTO yIJia; TpaaycHas mMepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIBIN
MHOTOTPaHHHK, 3JICMEHTHI MHOT'OI'PaHHUKA, TTPABHIILHBI MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIC BHIIBI MHOTOIPDAaHHUKOB (TIHpaMuUia; MPU3MA,
NPSIMOYTOJIBHBIH ITapajuieNienuIie]], Ky0).

KnaccupumupoBaTe  MHOTOTPaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
KJIacCU(UKAIMU (BBIMYKIbIC W HEBBIYKJIBIC MHOTOTPAaHHWKH; IPaBUIHHBIC
MHOTOTPaHHHUKH; MPSMbIC U HAKJIOHHBIC IPU3MBI, ITapaUICIICITAIICIBI).

OmnepupoBatb TTOHSITHSIMH CeKyIast TIOCKOCT, cedeHue
MHOTOTPaHHHKOB.

OOBSCHATH IPUHIIMITBI IIOCTPOSHUS CEUSHUH, HCITOJIb3YsT METOT CIICIOB.

CTpouTh CEYECHHS MHOTOTPAHHHKOB METOAOM CJICJIOB, BBITIOJIHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEIKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKJIEHUE TCOMETPHUYSCKUX BEJIHYMH IO 0Opasiam
WM JITOPUTMaM, TIPUMEHSISI H3BECTHBIC aHATUTHYCCKHE METOBI IPU PEIICHUN
CTaHIAPTHBIX MaTEMAaTHYSCKUX 3a7ad Ha BBIYUCIICHUE PACCTOSHUH MEXTY
IBYMsI TOYKAMH, OT TOYKHA JO MPSMOM, OT TOYKH JO IUIOCKOCTH, MEXTY
CKPEIIHUBAOIIAMUCS TIPSIMBIMHU.

Pematp 3amaun Ha HaXOXKJIEHUE TCOMETPHUYSCKUX BEJIHYMH IO 0Opasiam
WM aJITOPUTMaM, TIPUMEHSISI H3BECTHBIC aHATUTHYCCKHE METOBI IPU PEIICHUN
CTAaHIAPTHBIX MaTeMaTHYeCKHX 3a7ad Ha BBIYUCIICHHE YIJIOB MEXKIY
CKPCIIUBAIOIIAMUCA TPSIMBIMH, MEXKIY NPSIMOM U IUIOCKOCTBIO, MEXIy
IUIOCKOCTSIMU, JIBYTPAHHBIX YTJIOB.

Bbrumcnate 00BEMBI WM IUIOMAAM TOBEPXHOCTEH MHOTOIPAHHUKOB
(mpu3ma, TUpaMua) ¢ TPUMEHEHHEM (OPMYIT, BBIYUCIATH COOTHOIICHUS
MEXTy TUTOIIAIMHU TIOBEPXHOCTEH, 00bEMaMU T10,JTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATHSAMHU: CUMMETpPUsSI B MPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(OOpPMAIUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKHUX (DUTYpax, MPECTABICHHYIO HA YEpTEkKax
U PUCYHKaX.

[Ipumensaty reomerpuyeckue (PakThl JUIsl pEUICHUST CTEPEOMETPUUECKUX
3a/lay, MpEeArNoiaralolIuX HECKOJbKO IIaroB pEeHIeHHs, €CIu  YCJIOBHS
IPUMEHEHUS 33JIaHbl B SIBHOU (hopMme.

[IpumMeHsaATh mOpocTEdIIMe MTPOrpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoauTH TpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
KU3HU, pPACTIO3HABATh IPOSIBJICHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpumMeHATh TOy4eHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peabHbIC
CUTyalldd W TNPUMEHATh W3YYEHHBIE TMOHATHS B MPOLIECCE MOKMCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYITUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH peabHbIC
CUTyalldd Ha $3bIKE TE€OMETPUH, HCCIEHOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHITHM M TeopeMm, ammapara anreOphl;
pemaTh NpakTUYECKUE 3aJlaud, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPHUYECKUX
BEJTUYMH.

11 KIIACC

OnepupoBarh MOHATUSAMH: IMIMHIPUYECKAsE MOBEPXHOCTh, 00pasyromue
MWIMHAPUYECKON  MOBEPXHOCTH; IWIMHAP; KOHUYECKas TMOBEPXHOCTD,
oOpa3yrolire KOHUYeCKON OBEPXHOCTH, KOHYC; C(hepruyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (IWIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MI0CKOCTH.

OnepupoBarh TMOHSATHUSMU: IMAPOBOW CErMEHT, OCHOBAaHWE CETMEHTAa,
BBICOTA CETMEHTA; IIApOBOM CIJIOM, OCHOBAHME IIIAPOBOTO CJIOS, BBICOTA
IapOBOTO CJIOS; MIAPOBOM CEKTOP.

Boruucnsate 00bEMBI WM TUIOMIAAM TOBEPXHOCTEH TENl  BpalllCHMUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHuEM (Hopmy.

OnepupoBarth TMOHSATUSMU: MHOTOTPAHHHWK, BIHUCAaHHBIM B cdepy u
OMHCaHHBIA OKOJO cdepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHHS.

BbIauciasTh COOTHOIICHHSI MEXKTY TUIOMIAISIMU TTIOBEPXHOCTEH B 00bEMaMu
MOO0HBIX TE.

N3o00pakath m3ydaembie (UTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh  (BBIHOCHBIC) TIJIOCKHE YEPTEKU €3 PUCYHKOB MPOCTHIX
O00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

N3Bnekats, WHTEpHpETHpPOBATH M MPeoOpa3oBhIBaTh HWH(MOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HA YepTekax
U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrIOMHATE JEHCTBUSA CIIOKEHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXXCHHSI BEKTOpa Ha YHCJIO, OOBACHITh, KAaKUMH CBOWCTBAMH OHU
o0Jyaaaror.

[IpuMeHATH PaBUIIO MapasuIeTIeIUIe .



OneprpoBaTh NOHATHUSAMU: JI€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, YroOJ
MEXIy BEKTOpaMH, CKaJIpHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMILIAHAPHBIE BEKTOPBHI.

HaxoguTe cyMMy BEKTOPOB M MPOMU3BEACHUE BEKTOpPAa HA YHUCIO, YIoJl
MEXKy BEKTOpAaMH, CKAISIPHOE MPOU3BEICHHUE, PACKIIAAbIBATh BEKTOP IO JIBYM
HEKOJUJIMHEAPHBIM BEKTOpPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTy reomerpuyeckue (PaKThl JUIsl pEUICHUSI CTEPEOMETPUUYECKUX
3aa4, MPEANOJIAraloIlINX HECKOJBKO IIaroB PEUIEHUs, €CIU YCIIOBHS
NPUMEHEHUS 33JIaHbl B IBHOU (hopMme.

Pematp npocreiiime reoMeTpuiecKue 3a1aud Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemate 3amaum Ha [J0Ka3aTesbCTBO MATEMATHYECKUX OTHOLICHUW U
HAaXOXKJEHUE TEOMETPUYECKUX BEIIMYUH M0 0Opas3lamM WM ajIropuTMam,
IIPUMEHSSI U3BECTHBIE METOJBl IPU PELICHUU CTAHAAPTHBIX MATEMATHYECKUX
3a7ad4.

[IpuMeHsATP TPOCTEUIINE NPOTrPaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1aY.

[IpuBOaUTH IIpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOLE U
YKA3HHU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHsTh 1OTy4YeHHbIE 3HAHKS Ha MPAKTUKE: aHAJIMU3UPOBATH PEabHbIC
CUTyallud U NPUMEHSATH W3YUYCHHBIE IOHATUSA B IPOLECCE IMOUCKA PELICHUS
MaTeMaTU4eCKu CHOPMYITUPOBAHHOM MPOOJIEMBbI, MOAEIUPOBATH peaTbHBIC
CUTyalluM Ha SA3bIKE TIE€OMETPUM, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAHUEM TEOMETPUYECKUX TIOHSATHI M TEeOopeM, ammapara anreOphi;
pelarb NpakTUYECKUE 3a/1aud, CBSI3AHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
No KoanuecTBo 4acoB
HaumenoBanue pasaesioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
H TeM NPOrpaMMbl Bcero o0pazoBaTe/bHbIE PeCypPChl
n padoThI padoThI
bubmuorexa [IOK
L Beezettite B cTepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
[Ipsimble U TIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bu6nuoreka [JOK
[TapamienpHOCTB IPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEN
3 [lepneHUKyYISPHOCTH 19 bu6nuoreka [JOK
MPSIMBIX U IJIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTIubl MeXAy MPAMBIMU U 10 1 bubmuoreka [JOK
IJIOCKOCTSIMU https://m.edso00.ru/1c209e37
bu6anoreka LIOK
5 M
HOTOTPaHHiKH 1 1 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
6 OOBEMEI MHOFOTpAHHHKOB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubmuorexa [IOK
PACCTOSIHUS U YTJIbI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME



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

11 KITACC

HaumeHoBaHUe KoanuectBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3aesioB U TeM KoHTpoabHbIe IpakTHyeckune
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
bubnunoreka LIOK
1 Tena Bpatettits 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK

2 OOnEubt e S 1 https://m.edsoo.ru/1c209e37
Bexrops! n

3 COODIHATLL B 10 1 bubmuorexa [JOK

PA https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
IToBTOpEHME,

4 000011IcHNE, 7 1 bu6nuorexa [IOK
cucTeMaTu3alus https://m.edso0.ru/1¢c209e37
3HAHUU

OBUIEE KOJIMYECTBO
YACOBIIO 34 3 0

[NPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmuecTBo yacos
DJIeKTPOHHBbIE
Hara uudposbie
n | Tema ypoka KonTtpoJubHbie IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
OCHOBHBIC TTOHSTHS
CTEPEOMETPHUU: TOUKA,
npsiMasi, II0CKOCTb,
npoctpaHcTBo. [IpaBuna bubnuoreka [IOK
M300paKeHUs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77c
M300paKeHMs IIIOCKOCTEH, d
MapajuIeIbHbIX MPSMBIX
(0Tpe3KoB), cepeAHBI
oTpe3Ka
[TonsTus: nepecekaroumecs
bu6nuorexa [IOK
TIJIOCKOCTH,
1 https://m.edso0.ru/2d8a9c9
MepeCcEeKaAIINEcs mpsMas 1 9
IUIOCKOCTh a
[lonsTus: nepecekaronuecs
bubnunorexa LIOK
TIJIOCKOCTH,
1 https://m.edsoo.ru/db685e7
TepeCEKAIINECs mpsMas 1 3
IUIOCKOCTh a
3HAKOMCTBO C 1 bu6nunorexa LIOK

MHOIr'OrpaHHUKamMu,

https://m.edso0.ru/a63959¢e



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

U300paKeHUE d

MHOT'OTPaHHUKOB Ha

pPUCYHKAX, Ha

MIPOEKIIMOHHBIX YepTekax

HavansHbie cBeieHUS 0 KyOe

U NIApaMUJE, UX Pa3BEPTKU U Bubmmorexa [IOK
vosieii. Ceuerus 1 https://m.edsoo.ru/b30dff3
MHOTOTPaHHUKOB 8

HauanbHbie cBenenus o kyoe

U TIUpaMUJIe, UX Pa3BEPTKH U bubmorexa LOK
vosieri. Ceuerus 1 https://m.edsoo.ru/3d8ffd3
MHOTOTPaHHUKOB .

[Tonsitue 06

aKCHOMaTHYECKOM bu6nuorexa [IOK
IIOCTPOECHUH CTEPEOMETPHUH: 1 https://m.edsoo.ru/Occ5c4f
AKCHOMBI CTEPEOMETPUH U e

CJIEJICTBHS U3 HUX

[Tonsitue 06

aKCMOMAaTHYECKOM bubanoreka LIOK
IIOCTPOECHUH CTEPEOMETPHUH: 1 https://m.edso0.ru/239c8ch
AKCHOMBI CTEPEOMETPUH U 4

CJIEJICTBHS U3 HUX

[TonsiTue 06

aKCHOMaTHYE€CKOM but6mmoreka [IOK
IIOCTPOECHUH CTEPEOMETPHUH: 1 https://m.eds00.ru/65c6b10
aKCHOMBI CTEPEOMETPUH U 6

CJIEJICTBHS M3 HUX



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106

ITonsTue 00

aKCHOMaTUYECKOM bubnuotexa [JOK
10 | mocCTpoeHHU CTEPEOMETPHUH: https://m.edso00.ru/258fc24
aKCHOMBI CTEPEOMETPUU U 5
CJIEJICTBUS U3 HUX
B3anmHoe pacnonoxxenue
NPSAMBIX B IIPOCTPAHCTBE: bubnuorexa [IOK
11 | mnepecekarommecs, https://m.edsoo.ru/1a2520f
napasuieNibHbIe U 6
CKPEIIMBAIOIINECS TPSIMbIE
[TapaniensHOCTh MPSAMBIX U
TJIOCKOCTEH B MPOCTPAHCTBE:
bubmnoreka IIOK
napasuieNbHbIe MPSIMBIC B
12 https://m.edsoo.ru/93ad36b
MIPOCTPAHCTBE; 3
apajuieTbHOCTD TPEX -
MIPSIMBIX
[TapaniensHOCTh MPSMBIX U
N i but6mmoreka [IOK
MJIOCKOCTEHN B MPOCTPAHCTBE:
13 . https://m.edsoo.ru/ee1d19b
[TapamiensHOCTh IPSIMON U 9
IUIOCKOCTHU a
bu6nuorexa [IOK
VYTIIIBI C COHANPAaBIEHHBIMU
14 https://m.edso0o.ru/9f4071b
CTOPOHAMU o
bubnunorexa LIOK
VYros Mexay npsMbIMU B
15 https://m.edsoo.ru/fe73386
MIPOCTPAHCTBE 5
16 | VYron mexay npsMbIMU B bubmuoteka [IOK



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862

https://m.edso0.ru/2935a9a

MIPOCTPAHCTBE
0
[TapannensHOCTH bu6muoreka [IOK
17 | mnnockocteil: mapasieibHbIe https://m.edso0.ru/2e18f25
IJIOCKOCTH 5
CaolicTBa napajuiesbHbIX bubmorexa [IOK
18 . P https://m.edsoo.ru/e504d65
IJI0CKOCTEH 6
IIpocrenimme
MIPOCTPAHCTBEHHBIE (PUTYPHI bubmmorexa [IOK
19 P P https://m.edsoo.ru/4a28dc0
Ha MJIOCKOCTH: TETPadIp, 5
KyO, mapasiesenurnen B
bubnuorexa [IOK
20 | Ilocrpoenwue ceueHmit https://m.eds00.ru/1d434d0
f
bu6nuorexa [IOK
21 | TloctpoeHue ceueHMit https://m.edsoo.ru/ec26fe5
d
KonTponbHas pabota mo
teMe "[IpsiMbIe 1 IIIOCKOCTH bubmuoreka [JOK
22 | B IPOCTpPaHCTBE. https://m.edsoo.ru/9a0a9e5
[TapannensHOCTh MPSMBIX U 6
IJIOCKOCTEM"
[lepnieHIUKYISIPHOCTD
3§ $II)MOI71 u niociocn/l' bubmorexa I[JOK
23 P ' https://m.edsoo.ru/b19f6a5

NEePIIEHAUKYIISPHBIE MPSIMbIE
B [IPOCTPAHCTBE

d



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

[Ipsimble napasuienbHble U bubnuorexa LIOK

24 | nepneHAUKYISPHBIE K https://m.edsoo.ru/0ac11c9
IUIOCKOCTH 5
[Ipsimble napasuienbHbIe U bubnuorexa LIOK

25 | mepneHAMKYISpHBIE K https://m.edsoo.ru/ba54596
IJIOCKOCTH 6
[Ipu3znak bu6nuoreka [JOK

26 | mTepNeHANKYISIPHOCTH https://m.edsoo.ru/f85bfc4
HPSIMOM U IJIOCKOCTH 6
[TpuznHak bubnmnoreka [HOK

27 | TUepNeHANKYISIPHOCTH https://m.eds00.ru/79165d1
OPSMO# U TUIOCKOCTH 5
Teopema o npssmMon bubnuorexa [IOK

28 | mepneHANKYISIPHON https://m.eds00.ru/635c508
IJIOCKOCTH 7
Teopema o npsmon bubmuoreka [JOK

29 | nepneHAUuKYISIpHON https://m.edsoo.ru/bd3745f
IIJIOCKOCTH 8
Teopema o npsmon bubmuoreka [JOK

30 | mepneHAMKYISIpHOU https://m.edsoo.ru/7d18834
IUIOCKOCTH b
[epnienaukynsip u
HAaKJIOHHBIE: PACCTOSIHUE OT bu6muoreka [JOK

31 TOYKH JI0 IJIOCKOCTH, https://m.edso0.ru/33c477d

pacCcTosIHUEC OT HpﬂMOfI 0
IIIIOCKOCTH

3



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3

Ilepnenpukymnsp u
HAKJIOHHBIE: PACCTOSHHUE OT

but6mmoreka [IOK

32 TOYKH JI0 INIOCKOCTH, https://m.edsoo.ru/66fefad
paccrosiHue oT IpsIMOH 10 d
IJIOCKOCTH
Ilepnenpukymnsap u
HAKJIOHHBIE: PACCTOSTHUE OT bubnuorexa [IOK

33 | TOYKM HO IIIOCKOCTH, https://m.edsoo.ru/abb7b8e
paccTosiHue OT IpsIMOH 10 3
TJIOCKOCTH
[lepniennukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT bubnuoreka [IOK

34 | TOYKM HO IIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTosiHue OT IpsIMOH 10 c
IJI0CKOCTH
VYTIuBl B IPOCTPAHCTBE: Yrol bubmuoreka [JOK

35 | Mexny npsiMoil u https://m.edsoo.ru/6b61b2b
IIJIOCKOCTBIO 4
JIByrpaHHBIN yroil, bubmuoreka [IOK

36 | nMHEHHBIH yron https://m.edsoo.ru/5fa0b3c
JIBYT'PAHHOT'O yIJia e
JIByrpaHHBIN yroil, bu6muoreka [JOK

37 | nuHEWHBIH yron https://m.edsoo.ru/c7c777e
JBYTPAHHOTO yTJia d
[lepnieHIUKYISIPHOCTD bubmorexa [TOK

38 https://m.edsoo.ru/ec3e2da

IIJIOCKOCTEM: PU3HAK

3



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3

MEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepneHUKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK

but6mmoreka [IOK

39 https://m.edsoo.ru/ed9e2a8
MEPICHIUKYIIPHOCTH ABYX .
IJIOCKOCTEH =
TleprieHAUKYIIPHOCTH
HJI(I:CKOCTeI?I}'/H pI/ISHaK Bubmorexa IIOK

40 -1p https://m.edsoo.ru/ba75dc5
MIEPIICHIUKYIIIPHOCTH ABYX .
IJIOCKOCTEN -
Teopema o Tpéx bu6mmoreka IIOK

41 https://m.edsoo.ru/e4972cd
MePIEeHIUKYIIApax c
TeopeMa 6 Thix bubmmorexa [JOK

42 p p https://m.edsoo.ru/52188a7
MePIeHIUKYIApax q
Teobera o Thix bubmmorexa [JOK

43 p p https://m.edso0.ru/9f24673
MePIeHIUKYIIApax 6
KonTponbnas pabota mo
TeEMaM
"IlepneH UK YISIPHOCTD BrbmroTexa [IOK

44 P y2Up o https://m.edsoo.ru/5b971ef
MPSMBIX | IJIOCKOCTER" 1 3
"Vrisl MeXay NpsSMBIMU U B
IJIOCKOCTSIMHA"

45 [TonsTe MHOTOTpaHHUKA, bu6nunorexa LIOK

OCHOBHBIC 3JICMCHTbBI

https://m.edsoo.ru/2d24e87



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

MHOT'OTPaHHUKA, BBITTYKJIbIC
Y HEBBIITYKJIbIC
MHOTOTPaHHUKU; pa3BEPTKA
MHOTOTpaHHHUKA

[8]

IIpusma: n-yronpHas
IIpU3Ma; TPaHU U OCHOBAHMS
IIPU3MBI; IIpsIMast U

but6mmoreka [IOK

46 https://m.edsoo.ru/b4ad63a
HaKJIOHHAs MPU3MBI; q
0OKOBas U IOJIHAsA -
MMOBEPXHOCTh MPU3MBbI
[Tapannenenunen,
. bubmnoreka IIOK
MPSIMOYTOJIbHBIN
47 https://m.edso0.ru/8a7be68
napasuiesienuIe1 U ero 3
CBOICTBa -
[Mupamuja: n-yronapHas
nupamMua, rpaHu u
OCHOBAaHUE MUPAMUIBL; bubmuoreka [JOK
48 0OKOBas U IOJIHAA https://m.edsoo.ru/fblcdOa
MMOBEPXHOCTh MUPAMU/IBI; 5
MpaBUJIbHAS U YCEUEHHAS
nupamMuaa
IIpaBunbpHbBIE
MHOTOTPAaHHUKHU: TIOHATHE
bubnunorexa LIOK
MPaBUIILHOTO
49 https://m.eds00.ru/074c886
MHOTOTPaHHUKA;

MpaBUJIbHAS [IPU3MA U
[IpaBUJIbHAS IUPAMU/JIA;

5



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865

MIpaBWIbHAS TPEYTOJIbHAS
MUpaMu/Ia ¥ TPaBUIbHBINA
TeTpa’ap; Kyo

IIpencrasnenue o

HIpaBIITBHBIX but6mmoreka [IOK
50 https://m.edsoo.ru/a0fdd5b
MHOTOTPaHHHUKAX: OKTadIp, £
JOJIEKa’Ap U UKOCAdIP.
Cummerpus B
MIPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEIILHO TOYKH,
MPSMOM, MIIOCKOCTH. bubmnoreka IIOK
51 | DrnemMeHTHl CHMMETPHUH B https://m.edsoo.ru/b9e777d
nMpaMuIax, 9
napajuieNienuneaax,
MIPaBHIIbHBIX
MHOTOTPaHHUKAX
Brruncienue 31€eMEHTOB bubanoreka LIOK
52 | MHOrorpaHHUKOB: péOpa, https://m.edsoo.ru/6cdbece
JaroHaJIA, YTITbI f
[Tnomans 60koBOM
MOBEPXHOCTHU U TOJTHON
IIOBEPXHOCTH INPSMOU bu6muoreka [JOK
53 | mnpu3MBI, MIONIAH https://m.eds00.ru/37d8415
OCHOBaHMH, TEOpEMA O 7
OOKOBOI TOBEPXHOCTH
MPSIMOM TPU3MBI
54 ITmomane OOKOBOI bubanoreka LJOK



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157

MMOBEPXHOCTU U
IIOBEPXHOCTHU ITPABUIILHOMN
NUPAMUJIBI, TEOPEMA O
Iomaau OOKOBOMH
MOBEPXHOCTU YCEUEHHOU
MUPAMUIBI

https://m.edso0.ru/5603e30
b

Kontposnbnas pabota mo bubmorexa [IOK
55 " " https://m.edso00.ru/a95f5c0
TeMme "MHOrorpaHHuKH 4
bubmnoreka IIOK
56 | Ilousatue 06 0OBEME https://m.edso00.ru/7ad0020
b
bubmnoreka IIOK
57 | OOBéM nmupaMu bl https://m.eds00.ru/235171b
3
N bubmmoreka [IOK
58 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
bu6anoreka LIOK
59 | OOBéM mupaMuIbI https://m.eds00.ru/79c¢1031
2
N but6mmoreka [IOK
60 OOBEM mpamHIE! https://m.edsoo.ru/2faadc3f
bubnunorexa LIOK
61 | OOBEM mpHU3MBI https://m.eds00.ru/7985360
8
62 O0BEM TTPU3MBI bubmorexa [IOK

https://m.edsoo.ru/1e05389



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890

0

bubnunorexa LIOK

63 | OOBEM mpuU3MBI https://m.edso0.ru/482d3f5
1
KonrponsHas pabora no bubnuorexa LIOK
64 | Teme "OOBEMBI https://m.eds00.ru/28a6573
MHOTOI'PaHHUKOB" c
[ToBTrOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH. bubmmorexa [JOK
65 . https://m.edsoo.ru/098beda
[Toctpoenue ceueHuii B q
MHOTOTPaHHHUKE
[ToBTrOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH.
Beruucnenue paccrosHum:
MEXIY IBYMSI TOUKaMH, OT bubmmorexa [TOK
66 . https://m.edsoo.ru/f7792ba
TOYKH JIO IPSMOM, OT TOUKH 9
710 TIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMU
Hrorosast KOHTpOIbHAS bubmorexa LOK
67 https://m.edsoo.ru/b9146bc
paborta 0
[ToBTOpenue, 0600IEHNE
CHCTEMATHU3alIHs 3HAHUM. but6mmorekxa [IOK
68 | BrluncieHue yrios: MeXIy https://m.eds00.ru/56765e8

CKpELIUBAIOIINMUCS
MPSMBIMH, MEXIY IPSIMOMN U

b



https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

IIJIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YIJI0B MEXKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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11 KITACC

Ne KosmnuecTBo yacos DJIEKTPOHHbBIE
Hara uudposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/ Bcero U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
n pecypchbl
Cdepa u map: neHTp,
pinp c [[I/Ial\p/leTp' P bubnmnoreka [HOK
1 e ’ 1 https://m.edso0.ru/0341bc2
TUIOMIA/Ib TIOBEPXHOCTH b
cepsl -
B3anmuoe
pacrionoxxenue chepsl u
5 INIOCKOCTH; L bubmnoreka IIOK
KacareJIbHasl INIOCKOCTh https://m.edsoo.ru/bed12a43
K chepe; miomaas
cepsl
N3obpaxenue chepsl,
3 rapa Ha TIOCKOCTH 1 bubmmorexa [IOK
P ’ https://m.edsoo.ru/bc15f7f2
Ceuenus mapa
Hwmaapuyeckas
MTOBEPXHOCTb,
oOpasyromue bubnmnoreka [JOK
4 LHUAJIMHIPUYECKOU 1 https://m.eds00.ru/6054b8c
MMOBEPXHOCTH, OCh 1
LWIAHAPAYECKON
MOBEPXHOCTHU
5 [unuaap: ocHOBaHUS U 1 bubmuoteka [IOK



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

OOKOBast MOBEPXHOCTb,
o0pa3yrolas 1 och;
IIoIaab OOKOBOM U
HOJIHOM MTOBEPXHOCTH

https://m.edso0.ru/188f6216

N3o6pakenue
LUJIUHIPA HA
IUIOCKOCTH. Pa3BépTka
uunuHapa. CeyeHus
HUAJTUHIpPA
(TUTOCKOCTHIO,
MapayIeIbHON UIn
MEPIEHIUKYISIPHONU OCH
HUATTUHIPA)

bubmnoreka IIOK
https://m.edsoo.ru/016e25eb

Konnueckas
MTOBEPXHOCTb,
oOpasytomue
KOHHUYECKOM
MMOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKOU
MMOBEPXHOCTHU

bu6nuorexa [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BepIIMHA, 00pa3yromnas
1 OCb; MJIOIIA/b
OOKOBOI1 U MOJHOM
MMOBEPXHOCTHU

bubnunorexa LIOK
https://m.edso0.ru/897dd3b
2

VY ceu€HHBIN KOHYC:
o0pa3yroline 1 BbICOTa;

bubanoreka LJOK
https://m.edsoo.ru/1468bab



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

OCHOBaHMA U OOKOBast 3
MMOBEPXHOCTh
N306pakeHne KoHyca
Ha IJIOCKOCTH.
PassépTka KoHycCa.
CeueHus KoHyca
10 (TUTOCKOCTHIO, bubmnoreka IIOK
napasieabHON https://m.edsoo.ru/Obdelbe8
OCHOBAaHHMIO, U
ILIOCKOCTBIO,
MPOXOIAILIEH uepe3
BEPILUHY)
KoMmOunanus ten
11 e — bubnuorexa [JOK
https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHororpasHuk,
OTIMCaHHBIN OKOJIO
cbepss; cibepa, bubmuoreka [JOK
12 https://m.eds00.ru/0b13615
BIIMICaHHAs B 3
MHOTOTPaHHHK WU B
TEJIO BpalleHUs
[TonsTre 06 00BEME.
13 OCHOBHBIE CBOMCTBA bubmorexa [JOK
. https://m.edsoo.ru/26a03fb7
00BEMOB TeN
T — bubmuoreka [{OK
14 https://m.eds00.ru/5513d87

KOHyca

b



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b

O06BEM mapa u

bubnunoreka LIOK

15 https://m.edsoo.ru/d189bde
IJI01a b Chephl )
[Tomo6HBIC TENa B
MIPOCTPAHCTBE.
CooTHOIIEHUS MEXKTY
16 S — bubnunoreka LIOK
taa . https://m.edso0.ru/810cfleb
MTOBEPXHOCTEH,
00BEMaMU ITOT00HBIX
Tell
KoHntposbHas pabota mo
17 temam "Tena bubmnoreka IIOK
BpanieHus" u "O0beMbI https://m.edsoo.ru/4a33a8ab
Ten"
18 BekTop Ha MII0CKOCTH U bubmuoreka [IOK
B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cnoxxenue u bubanoreka LIOK
BBIYMTaHUE BEKTOPOB https://m.edso00.ru/23f4f089
20 YMHOXEHHE BEeKTopa Ha bubnmnoreka [JOK
YHCIIO https://m.edsoo.ru/dee379eb
Pasznosxenune BekTopa 1o
21 TPEM HEKOMILJIAHAPHBIM bubmuoreka [IOK
BekTopaM. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajuiesienumesa
bubnunorexa LIOK
Pemenne 3amauq,
22 https://m.eds00.ru/5a82790

CBA3aHHBIX C

0



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900

IIPUMEHEHUEM IIPaBUII
JEUCTBUN C BEKTOPAMHU

Koopaunarao-
BEKTOPHBIN METOJI IIPU

but6mmoreka [IOK

23 peleHnun https://m.edsoo.ru/d3alfe30
reOMETPUUYECKUX 3a7a4
[IpssMmoyronbHas
CHUCTEMa KOOpJMHAT B
HIPOCTPaHCTEE. bubnuorexa [JOK

24 https://m.eds00.ru/48db705
Koopaunats! BekTopa. 8
IIpocrenmme 3agaum B -
KOOpJAMHATAX
Yron mexny

o5 BekTopamu. CKanspHoe bubnuoreka [JOK
MIPOU3BEICHUE https://m.edsoo.ru/725effc4
BEKTOPOB
Brruncnenue yrios

26 MEXy NPSIMbIMU U bubmmorexa [TOK

https://m.edsoo.ru/8efbe78e

MIJIOCKOCTSIMU
KonTponbHas pabota no

97 teme "BekTopsl 1 bubmuoreka [JOK
KOOpPJMHATHI B https://m.edso0.ru/77c22fc5
npocTpaHcTae”
[ToBTOpEHME, bubnunorexa LIOK

28 o0o0rIeHne u https://m.eds00.ru/1780ba5

cucreMarmn3anua

d



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d

3HaHUN. OCHOBHbIE
¢burypsl, GpaxThl,
TEOpeMBbI Kypca
IUTAHUMETPUH

29

[ToBTOpEHME,
000011ICHIE 1
cHUCTeMaTHu3aIus
3HaHui. OCHOBHEIE
burypsl, GaxTsl,
TEOpEMBI Kypca
TUTAHAMETPHUH

bubmnoreka IIOK
https://m.edsoo.ru/078cd18
4

30

IToBTOpEHME,
0000111eHHE U
CHCTeMaTH3amus
3HaHu#. 3ama4un
TJITAHUMETPUHU U METOIbI
WX PEIIeHUs

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

31

[ToBTOpEHME,
000011IecHNE U
CHUCTEMATHU3aLA
3HaHu#. 3ama4un
HJ'IaHI/IMeTpI/II/I " METOIbI
UX pellIeHUs

bu6nuorexa [IOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
o0o01ieHue u
CUCTEeMaTU3alUs
3HaHUH. OCHOBHBIE

bubnunorexa LIOK
https://m.edsoo.ru/74b2ad9
1



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91

¢burypsl, pakTsl,
TEOpeMBI Kypca

CTepEOMETPUU

33 Hrtorosas KOHTpoOJIbHAS 1 bu6muoreka [IOK
pabora https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME,

34 0000111IcHIE 1 L bubmuorexa [JOK
cucTeMaTu3alus https://m.edsoo.ru/f465d10e
3HAHUU

OBILEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






