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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydueOHoro Kypca «I'eomeTpusi» 6a30BOro ypoBHs IJis
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapCcTBEHHOro  o0Opa3oBaTeIbHOTO  CTaHAapTa  CPEeIHEero  OOIIEro
o0pa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIbSIBISIEMBIX
K MaTeMaTU4ecKOMy OOpa30oBaHUIO, U TPATUIUNA POCCUUCKOrO0 0Opa3oBaHMUS.
Peanuzanus IPOrpamMMBI o0ecrieunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHIIUSMH, COCTABJISIOIIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHus, [EJIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO u
M03HABATENILHOTO PA3BUTHSI IMYHOCTU O0YUAIOIIUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Baxxnocte y4eOHOro Kypca T€OMETPUUM Ha YpPOBHE CPEIHEro 0OIIero
oOpa3zoBaHusi 00YCJIOBJIEHa MPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX U
IIPEIMETHBIX PE3yJbTaTOB 00YUYEHUs TE€OMETPUM B HAIMPABICHUU JTUYHOCTHOTO
pa3BuTHs oOywaromuxcs, GopmMupoBanus (yHKIMOHAIHLHOM MaTEeMaTUYECKON
IPAaMOTHOCTH, W3yY€HUS JIpYyruX Y4YeOHBIX JUCHMUIUIMH. Pa3Butne vy
oOy4Jaronuxcsi MpaBUIbHBIX MPEJICTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU
r€OMETPUYECKUX aOCTpaKIMii, COOTHOIICHHH pPEAJTbHOTO U HJACAIBHOIO,
XapaKkTepe OTPAKEHUS MATeMAaTHMUYeCKOW HayKOW SBIEHUHW U MPOIECCOB
peaIbHOr0 MHpa, MECTE TEOMETPUHU B CUCTEME HAYK U POJU MATEMaTUYECKOTO
MOJICIMPOBAaHUS B HAyYHOM T[IO3HAHMM W B IPAKTUKE CIOCOOCTBYET
(GOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YYAIMXCS, a TakKe KadecTB
MBIIIJICHUS, HEOOXOIUMBIX JIJIsl aJjanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBNsieTCS OHUM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JTUCITUIUINH €CTECTBEHHO-HAYYHOU HAINPaBJICHHOCTH, TaK U TyMaHUTapPHOU.

Jlornyeckoe MplluieHHE, GOPMUPYEMOE TIPU H3YUECHUU OO0YUYaIOIIUMHUCS
MOHATUHUHBIX OCHOB TE€OMETPUUM U TOCTPOCHHHM IETOYKH JIOTHYECKUX
YTBEPKJICHUN B XOJI€ PEIICHUS] TEOMETPUUYECKUX 3ajad, YMEHUE BBIIBUTATH U
OTPOBEPraTh TUIIOTE3bl HETIOCPEACTBEHHO HCIOIB3YIOTCS MPHU PEIICHUH 3a]1a4y
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTIX JAESITENbHOCTH uenoBeka. OpueHTalus 4eioBeKa BO BpEMEHH
U TIPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COLUAIBHOTO ObITHS, (popma
OTpPaXXEHUSI OKPYKAIOIIETO MUPA, YCIOBHE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus JAeHCTBUTENbHOCTH. OmnepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3Hble BHUIbI Y4eOHOM W TPYAOBOH NEATEIbHOCTH,
SBJISICTCSI OHUM M3 MPO(GECCUOHATBHO BaXKHBIX KAa4€CTB, MOATOMY aKTyajbHa
3amaya (HOPMHUPOBAHUS Yy OOYUAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK
PA3HOBHUIHOCTH OOPAa3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATETHHOCTU 110 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHmst mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 6a30BOM
ypoBHE 00yueHus — o0mieo0pa3oBaTeIbHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydJarormuxcst 4yepe3  O00ECIeueHHe BO3MOXKHOCTH  NPHUOOPETCHHS |
WCMOJIb30BaHUS CUCTEMATUUYECKUX TE€OMETPUYECKUX 3HAHUM W JIEUCTBUM,
cnenu@UUHbIX ~ T€OMETPUM, BO3MOXKHOCTH  YCIICIIHOTO  IPOJIOJDKECHUS



oOpa3oBaHMsi MO CHEUUATBHOCTSIM, HE CBS3aHHBIM C  [PHUKIATHBIM
UCIIOJIb30BaHUEM I'€OMETPUU.

[Iporpamma mo reoMeTrpuu Ha 0a30BOM YpOBHE MpeIHAa3HAuYe€HA IS
oOydJaromuxcst CpelHeW  IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHU Ha YpOBHE OCHOBHOTO o0miero oOpazoBanus. Takum oOpaszom,
oOy4aroruecsi Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTeMaTUYECKHE
YMEHUS, CBSA3aHHBIC CO CIEIM(PUKON T€OMETPUU U HEOOXOAUMBIE ISl KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTb H3YYHTh
reoMeTpuio 0oliee TIIyOOKO, €clii B JaJIbHEHIIIEeM BOBHUKHET HEOOXOIUMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON A TEIHHOCTH.

JlocTKeHHE 1IeJId OCBOEHHUsS MPOTPaMMbl 00ECTEUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpUOpuUTETHBIMH 3aJayaMHd OCBOECHHUSI Kypca
«I"eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBISIIOTCS:

e (QopMupoBaHUE TMpEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJbTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYXAIOIIUM MUPOM;

e (opMupoBaHuE MpeACTaBICHUS O MHOTOIPAaHHUKAX U TEJIaxX BPallleHUS
KaK O BAKHEUIIMX MAaTEeMaTUYECKUX MOJENIAX, IMO3BOJIAIOLINX
ONMCHIBATh U U3y4aTh PA3HBIE SIBIICHUS OKPYKAIOILIETO MUPA;

e (QopMupoBaHuEe yMEHHsS paclioO3HaBaTh Ha YepTEeXkKaxX, MOJEISAX U B
pearbHOM MHPE MHOTOTPAHHUKHU U TEJIa BPAILICHHUS;

e OBJIAJICHUE METOJAMHM pELIEHHs 3aJad Ha TMOCTPOCHUS  Ha
U300pKEHUSX TPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHuE YMEHHsSI ONEPUPOBATH OCHOBHBIMH TMOHATUSIMH O
MHOTOTPAaHHUKAX U TEJIaX BPAILICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE AaITOPUTMaMH pEIICHUS OCHOBHBIX THUIIOB  33J1ad4;
dbopMHpoBaHWE YMEHHS TMPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
paccy X IeHus B XOJI€ PEUICHUs] CTEPEOMETPUUECKUX 3aJad U 3a7ay C
MPAKTHYECKUM COJEPKAaHUEM;

e pa3BUTHE  WHTCIUICKTYaJbHBIX M  TBOPYECKUX  CIOCOOHOCTEM
oOydJaronuxcsi, IO3HABATEIIbHOW aKTUBHOCTU, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILICHHUS;

e (QopmupoBanue - GyHKIMOHAIHHOW  TPAMOTHOCTH,  PEJICBAaHTHOM
F€OMETPUU: YMEHUE PACIO3HABaTh IMPOSIBIICHUS T€OMETPUUYECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaNbHBIX >KU3HEHHBIX
CUTYaIMSIX U MPU U3YUYCHUH JPYTUX yU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (POpMyIMpoBaTh WX Ha S3bIKE
reOMETPUU U CO3/laBaTh T'€OMETPUYECKUE MOJIENIU, MPUMEHSITh
OCBOCHHBI T€OMETPUUYECKHUM ammapar sl pPEleHUus PaKTUKO-
OpPUEHTUPOBAHHBIX  3aJa4, HWHTEPHPETUPOBATH U  OILICHUBATH
MOJTYyYEHHbIE PE3YJIbTATHI.

OTnuuuTensHON 0COOCHHOCTHIO TTPOTPAMMBI SIBIISIETCS BKIIFOUCHHUE B KypC
CTEpEOMETPUU B Haualle €ro H3y4eHus 3aJad, pEUIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHMS, U OMPEACIEHHBIM 00pa3oM OpraHuW30BaHHas paboTa
HaJl HUMH, 9YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHHE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JaJIbHENIIEMY U3YYEHUIO PEIMETA.

[Ipeanoutenue oTaaETCs HATIISIHO-KOHCTPYKTHBHOMY METOAY OOy4YeHUS,
TO €CThb TEOPETHUYECKHUE 3HAHUS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTD
MPEAMETHO-TIPAKTUYECKON  IESITEIbHOCTU. Pa3BuTHE  NPOCTPAHCTBEHHBIX
MPEACTABICHUN Yy YyYallluXci B KypCe€ CTEpPEOMETPUM MPOBOJUTCS 3a CUET
pemieHusl 3amad Ha CO3JaHuE MPOCTPAHCTBEHHBIX 00pa3oB W 3aJad Ha



orepupoBaHUE MPOCTPAHCTBEHHbIMU oOpazamu. Co3naHue oOpasza MpoOBOAUTCS
C OMOpPO Ha HATJISTHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHSIX OTBICYEHUS
OT HArJISIIHOCTH, MBICIEGHHOTO U3MEHEHUS €T0 UCXOTHOTO COJIEP KAHMUSI.

OcHoBHBIE copepkarenabHble JuUHUU Kypca «['eomerpum» B 10-11
kjaccax: «MHororpaHHukny, «IIpsiMbie ¥ MIIOCKOCTH B MPOCTpPaHCTBE», «Terna
BpanieHus», «BekTopbl M KOOpAMHATHI B TpocTpaHcTBe». DdopmupoBanue
JIOTUYECKUX YMEHUM pacrpeiessieTcs] He TOJIbKO MO COJAEPKAaTeIbHBIM JTUHUSM,
HO U IO ToZiaM 0Oy4eHHUsI Ha YPOBHE CpEIHEro 00111ero 00pa3oBaHusl.

Conepsxanue oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOCHMSI paboyeil MporpamMMmbl, paclpeAesi€HHbIM 10 TojJaM OOy4eHHS,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, 4YTOObI OBJIQJCHHE T'€OMETPUUYECKUMU
MOHATUSIMU U HABBIKAMHU OCYIIECTBIISIOCH MOCIIEI0BATENLHO U MOCTYNATENbHO,
C CcoONIOZICHHEM TMPHUHIHUIIA TPEEeMCTBEHHOCTH, YTOObl HOBBIE 3HAHMS
BKJIIOYAJIUCh B OONIYyI0 CHUCTEMY TI'E€OMETPUYECKHX  MpeJCTaBICHUI
oOy4Jaronuxcsi, pacuupsisi u yryossis e€, o0pa3ysi IpOoYHble 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 y4eOHBIX yaca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHSA cTepeomeTpuu. Touka, mnOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM TMOCTPOCHHHM CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosniokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAOUIUECH,
napajielibHble M CKpeluBaromuecss npsmelie. [lapannenbHOCTs NPSAMBIX H
IJIOCKOCTEW B MPOCTPAHCTBE: MapaJUICIbHBIE TMpPSAMBIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAPAJIIENBHOCTD MPSAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMH; YIOJI MEXKAYy NpPSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  TJIOCKOCTEH:  MapajulelibHble  IUIOCKOCTH;  CBOWMCTBA
napajjieNibHbIX IIockocTe. Ilpocreliue MNpoCcTpaHCTBEHHBbIE (QUTYpPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuieienumne; MToOCTPOCHUE CEUCHUH.

[TeprieHANKYISIPHOCTH TPSMOM U IUIOCKOCTH: IEPIIEHAUKYJIISIPHBIE TTPSMBbIC
B IIPOCTPAHCTBE, MPSIMbIE MapAJIIEIbHBIE U MEPICHANKYISIPHBIE K IIOCKOCTH,
NpPU3HAK MNEPHEHAUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
NEPIEHIUKYJIAPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YO MEXKIY HPSIMOMl U
IJIOCKOCThIO; JIBYTPAaHHBIA YroJl, JIMHEHHBIA YroJl JABYTPAHHOTO YyIJIA.
[leprieHAMKYNSIp W HAKIOHHBIE: PACCTOSHUE OT TOYKM [JI0 IUIOCKOCTH,
pPacCTOsIHUE OT MPSMOM JO TIUIOCKOCTH, MPOEKUUS (UTYpPhl HA IIOCKOCTb.
[leprieHAUKYISIPHOCTh MJIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTU OBYX
II0CKOoCcTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKH

[TonsaTHE  MHOTOrpaHHUKAa, OCHOBHBIE SJEMEHTbl MHOTOTPAaHHHKA,
BBIITYKJIBIE W HEBBIYKIbIE MHOTOIPAHHUKH; pPa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHU W OCHOBAHUS MPU3MBI;, NpsiMas H
HAKJIOHHAasi  TPU3MbI; OOKOBass W  TOJIHAs  TIOBEPXHOCTh  TPHU3MBI.
[Tapayutenenumien, NPSAMOYTOJbHBIA MMAapAJUICIICNIUIE] W €ro CBOMCTBA.
[Mupamuga: N-yrojapHas mupamujia, rpaHd U OCHOBAHUE TTUPAMUJIbI; OOKOBasi U
NOJIHAS TIOBEPXHOCTh NHUpaMUJIbl; MpaBWIbHAs MW YyCEUEHHas MNHpPaMHIA.
DJeMEeHThl TpU3Mbl U nupamuabl. [IpaBuibHbIE MHOTOTPAHHUKHU: TOHSATHE
MPaBUWJIBHOIO MHOTOTPAHHMKA; MPaBWJIbHAS MPU3Ma U MpPaBUIbHAA MUPAMUJIA;
npaBuwibHAs TPEyroyibHas MNUpaMuJa U TPABWIBHBIA  TETpadap; KyoO.
[IpencraBienrie O NpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadap, HOACKAdIp H
ukocazip. CedeHus: IpU3Mbl U MUPAMUBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU. ODJIEMEHThl CHUMMETPUM B MNHpaMuAax, MNapajijieienurenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

Brluucienne 5»71eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, JAMArOHAIM, YTJIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOW MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH MPABUILHOW TUPAMUIBI,
TeopeMa O IIomaau yceuéHHou nupamunabl. [loHsatue 06 o0béme. OO0BEM
MAPAMUJIBI, TPU3MBL.

[TogoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMIAISIMHU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KITACC



TeJsia BpalmeHus

[unuaapuyeckass  MOBEPXHOCTh,  oOpa3zyrolue  IUJIHHIPUYECKOU
MOBEPXHOCTH, OCh LWJIMHAPUYECKON MOBEPXHOCTU. [[MIMHApP: OCHOBaHUS H
OOKOBass TOBEPXHOCThb, OOpasyrollas W OCbh;, IUIOMIATb OOKOBOM M IIOJIHOU
MIOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yroIiue KOHMIECKON MMOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxXxHOCTH. KOHyC: OCHOBaHME W BEpIIMHA,
obOpasyrolas U OChb; IUIONIAAr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CECUCHHBIN
KOHYC: 00pa3yIolllie U BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paanyc, AMaMeTp; IUIONIAab MOBEPXHOCTH C(hEpHI.
B3anmHoe pacnonoxenue cdepbl U IUIOCKOCTH, KacaTelibHas IIJIOCKOCTh K
cdhepe; momaas cheprl.

N300paxkeHne Ten BpailleHUs Ha TUIOCKOCTU. Pa3BépTka mumimuHapa u
KOHYca.

KoMOuHanuu Ten BpamieHus UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WIIA TEJO
BpaIlCHUS.

[Tonsatue 06 oOwvéme. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00
00bEME TPSIMOYTOJILHOTO Tapajiesienunena u cieactBus u3 He€. OO0beEM
UINHpa, KoHyca. O0BEM 1apa 1 miomaasb chephl.

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

Ceuenus mwivMHApa (MapauiebHO U TEPHEHAMKYJISIPHO OCH), CEUEHUs
KOHyca (mapajuieIbHOE OCHOBAHHMIO M MPOXOJSINEE Yepe3 BEpPIUINHY), CCUCHHUS
mapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocth U B mpocTpaHcTBe. CIlIOkKEHHWE W BbIYMTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. PasioxkeHue BekTOopa MO TpEM
HEKOMIUIaHapHbIM BekTopam. [lpaBuio mapannenenunena. Pemenue 3anady,
CBSI3aHHBIX C NPUMEHEHHUEM IIPaBWI JEUCTBUM C BekTopamu. [IpsMoyrosbHas
CUCTEMa KOOpAMHAT B ImpoctpaHcTBe. Koopaumnatel Bektopa. IIpocreiimme
3a/laud B KOOpAMHATaX. YToJl MexAy BekTopamu. CKalipHOE MpPOU3BEIICHHE
BEKTOPOB. BbluucieHne yrjioB MeXAy NOpsIMBIMA M IJIOCKOCTSMM.
KoopinHaTHO-BEKTOPHBIM METOJI NPU PELICHWM TE€OMETPUUYECKUX 3ajad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS MMPOrPaMMbI Y4eOHOTO MpeaMeTa
«MareMaTuKka» XapakTepU3yIOTCs:

I'paxnanckoe BoCIUTaAHUE:

C(OPMUPOBAHHOCTBIO TPAKIAHCKOM TMMO3WIMK  OOydYaromerocss Kak
aKTUBHOTO M OTBETCTBEHHOTO UJICHA POCCHUHCKOTO OOIECTBa, MPEACTABICHUEM
O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, MPONEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3aWMOJICHCTBOBAThH C COIMATHHBIMU UHCTUTYTaMH B COOTBETCTBHUU C
X QyHKIMAMU U Ha3HAYCHUEM.

ITaTpuoTHYeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO  POCCUMCKOM  TPaKTAHCKOW  HMJIEHTHUYHOCTH,
YBaKEHUS K MPOILJIOMY M HACTOSIIEMY POCCUHUCKONW MaTeMaTUKU, [ICHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHHUSM POCCHUHCKUX MATEMAaTUKOB M POCCHUMCKOM
MaTEMaTUYECKON IIKOJbI, K HCIOJIb30BAHUIO STUX JOCTIKEHUH B JIPYTUX
HayKax, TEXHOJIOTHIX, chepax IKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM JTYXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHI0O HPABCTBEHHOT'O CO3HAHUS, HSTUYECKOTO TOBEICHMUS,
CBA3AHHOTO C TPAKTUYECKUM TMPUMEHEHHEM JOCTIKCHHM HAyKu W
JESTEIBbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYHMBOTO OYyayIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIFOYAs 3CTETUKY MaTEMaTUUECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIEHU, pacCCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKHUM  aCIIEKTaM  Pa3JMYHbIX BHIOB
HCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO yYMEHUS TPUMEHSITh MaTeMaTHYECKHWE 3HAHUS B
UHTEpEecax 370pOBOTO M 0e30macHoro oOpa3a >KM3HH, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO (370pOBOE MHUTaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHITHIN U OTIbIXA, PETyNspHas ¢puznueckas akTUBHOCTD); (PU3NIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
NEeSTEILHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPY/IOIOONS; HHTEPECOM K
pasnuyHbiM  chepam  TPO(PECCHOHATBHON  ACATENBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHHEM COBEPIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccun W peann30BBIBATH COOCTBEHHBIC KWU3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhI, IOHUMAHUEM BIIUSHUS
COIMAIBHO-DPKOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHHE TMPUPOJTHON W
COIMAIBHON CpEeJbl, OCO3HAHHEM TJIO0ATBHOTO XapakTepa HKOJIOTUYECKUX
npoOJieM; OpHEHTAlMell Ha TPUMEHEHWE MATeMAaTHYeCKUX 3HAHWUW IS



penieHus 3aia4d B 00JaCTH OKPY’KAIOIIEH Cpelibl, MIIaHUPOBAHUS TTOCTYIIKOB U
OILICHKU X BO3MOKHBIX MOCJIEACTBUH JIs1 OKPY>KAIOIIEH CPEIbl.

LleHHOCTH HAYYHOTO IO3HAHNS:

c(hOpMHPOBAHHOCTHIO MUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHOW MPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HayKH Kak cepbl YEIOBEUECKOU JIeITeIbHOCTH,
ATanoB €€ pa3BUTHUA U 3HAYMMOCTU JJIA PA3BUTUS LUBUIIM3AIMK; OBJIaJCHUEM
SA3BIKOM MATEMATUKH MU MaTeMaTHYEeCKON KyJIbTYpOil Kak CPEICTBOM MO3HAHUS
MHUpa; TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYID M  HCCIEIOBATEIbCKYIO
NEeSATEeNbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpeMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YNAMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvle nosnasamenvuvle Oelicmeus, —o0becneyusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCco8 00yyarowuxcsi (oceoeHue
Memoo08  NO3HAHUA — OKpyxcamowe20 Mupa, HNpUMEHeHUue  JOSUYECKUX,
uccnedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

e BBIBISTH u XapaKTepu30BaTh CYILIECTBEHHbBIC PU3HAKH
MaTEMaTUYECKUX OOBEKTOB, OHSITHM, OTHOIIEHUN MEXIY TOHSITHSMU;
dbopMynrpoBaTh OTIpeJICIICHHUSI MOHSITUH; yCTaHaBJINBATh
CYILIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHMS JJI 0000IIEeHuUs
U CpaBHEHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYITUPOBATH U MPEOoOPA3OBHIBATH CYXKIICHUS:
YTBEPAUTEIBHBIE U OTPHIIATENIbHbIC, €UHUYHBIC, YAaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBJISITH MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTUBOpeursi B (pakTax, JAHHBIX, HAONIOACHUSX U YTBEPKICHUSX;
npenjiaraTh ~ KpUTEPUU 1T BBIABJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUN;

e JIeTIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHU 110 aHAJIOTHH;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKa3aTeJIbCTBA  MATEMAaTHYECKUX
yTBEpXKJIeHU  (TpsiMble ¥ OT  MPOTHUBHOTO),  BBICTpauBaTh
apryMEHTAIHIO, OPUBOJUTH  MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYXKJICHUS U BHIBOIBI,

e BBIOMpaTh CHOCOO perieHus: yuyeOHOU 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMPATh HamMOOJee MOAXOMAININN C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  MHCTPYMEHT
MOo3HaHUs;, (HOPMYIUPOBATH BOIPOCH], (PUKCHUPYIOIIKE MPOTUBOPEUHE,
mpo0JemMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJAUTH  CAMOCTOSTEIbHO  CIUIAHUPOBAHHBIM  IKCIIEPUMEHT,
WCCJIEIOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTO



O6’bCKTa, SBJICHUSA, IIPpOLECCa, BBIABICHUIO 3aBUCUMOCTEH MCXKIY
O6T)CKTaMI/I, ABJICHUAMMU, ITPOLCCCAMU,

CaMOCTOATCIIBHO (bOpMy.TII/IPOBaTB O606I[I€HI/I$I U  BbIBOABI IIO
pe3yiibTaTaM HpOBGI[éHHOFO H&6JIIO,Z[CHI/IH, HCCICOOBaHUs, OLCHHMBATDL
AOCTOBCPHOCTD ITOJTYUYCHHBIX PC3YJIbTATOB, BBIBOAOB H O606HI€HPII>1;
IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC IIPOHCCCA, a4 TAKIKC BBIABUT'ATH
IMPCAITIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(OUIUTHI HTHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JJIs OTBETA
Ha BOMPOC U IS PEIICHUS 33]1a4H;

BbIOMpaTh MH(OpMAIMI0O W3 HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIN3UPOBATh, CHUCTEMAaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS,
CTPYKTYpUpPOBaTh HH(POpPMAIMIO, MPEACTABIATH €€ B Pa3IUYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;

OLICHUBATh  HAA&KHOCTh  MHGOPMAIIMM 1O  CAMOCTOSITEIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KoOMMyHUKamueHwle Oelicmeus, 0becnedusaont
CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOS 0OVUATOUUXCSL.
Oo0wmenue:

BOCIIPUHUMATh H (OPMYIUPOBATh CYXICHHUS B COOTBETCTBUH C
YCIOBUSAMHU M IEJSIMH OOIICHHS; SICHO, TOYHO, IPAMOTHO BBHIPAXKaTh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS IO XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3ynbTar;

B X0 OOCYXIEHHUSI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMou
TEMBI, TPOOJIEMBI, peIlIaeMOl 3a7a4u, BHICKA3bIBATh UJICH, HAIICJICHHBIC
Ha TIOMCK PEIICHHS; COIMOCTAaBJISATh CBOHM CYXKICHUS C CYXKICHUSIMU
JIPYTUX YYaCTHUKOB JMAJIOTa, OOHAPYXUBATh Pa3IMuM€ U CXOACTBO
MO3UIMK; B KOPpPeKTHOU (dopme (popMyIupoBaTh pa3HOTIACcHs, CBOU
BO3PAKCHUS;

NPENCTaBIATh  pe3yibTaThl  PEHICHUS  3aJa4yd, OKCIEPUMEHTa,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSITENIbHO  BBIOMpAaTh  (opmar
BBICTYIJIEHHS C Y4Y€TOM 3aJad TMpe3eHTallud U OCOOCHHOCTEU
ayJIUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh U  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHANBUYaIbHON paOOThl MPU PEIICHUH y4eOHBIX 3a/1ay; MPUHUMATh
IIeJJb  COBMECTHOW  JICSITENIBHOCTH, IUIAHUPOBATh  OPTAaHU3AIUIO
COBMECTHOUM paboThl, pachpenensiTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXmath TMpOIECC H pe3yiabTaT paboThl; 0000maTh MHEHUSA
HECKOJILKHX JIIOJICH;
y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUN, «MO3TOBBIC IITYPMbD» ¥ HWHBIC); BBITIOJHATH CBOIO YacThb
paboThl ¥ KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTUMHU YICHAMH
KOMaH/IbI; OIIEHWBAaTh KAa4€CTBO CBOEr0 BKJIaJia B OOIIMU TPOIYKT IO
KpUTepusiM, ChOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHSI.
Vuueepcanouvie  pezynamuenwvle  Oeticmeus,  obecneuusarom

Gdopmuposarue cCMbLCLIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:



e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0
pelIeHus ¢ YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ ydéTomM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMU TIO3HABATENbHOM pedIeKCUM KaK OCO3HaHUS
COBEpIIAEMbIX  JIEMCTBUI W  MBICIUTEIBHBIX  IPOILECCOB, HX
pe3yNbTaToOB; BIAAETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ysbTaTa pelIeHUs MaTEMaTUYECKOM 3a]1a4H;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHHUH
3a/1a4yd, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OLEHUBATh COOTBETCTBHE pEe3yJbTaTa LEIU U YCJIOBHUSAM, OOBACHSTH
MIPUYHMHBI JOCTHKEHHS WIIM HEIOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAaxXOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAsi, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX IPH PEIICHUH
r€OMETPUYECKUX 33]1aY.

OnepupoBaTh MOHATUAMH: NAPAIENBHOCTh M TMEPHEHIUKYISIPHOCTD
MPSIMBIX U TIJIOCKOCTEM.

KnaccuduimpoBath B3aMHOE pPACIOJIOKEHUE MPSAMBIX U MIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUSAMU: JBYT'PAHHBINA YTroJl, TPaHU JABYTPAaHHOIO YIJIa,
pedpo BYIpaHHOIO YIJia; JMHEHHBIN yroa ABYrpaHHOTO yriia; TpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarth MOHATUAMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIbINA
MHOT'OIPAHHHMK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBI MHOTOIPAaHHHMKOB (MMpaMuaa; HpHU3Ma,
MPSAMOYTOJIBHBIN Napajliesienunesn, Kyo).

Knaccuduimpoarb ~ MHOTOTpaHHUKH,  BbIOMpass  OCHOBaHUS IS
Kjaccuukanuy (BBINYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJlJIeIeITUIebl).

OnepupoBatb MOHSATUSIMU: CeKyIias MJIOCKOCTb, CEUYCHHE
MHOTOI'PaHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TIJIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HAaXO0XXJIEHUE T€OMETPUUECKUX BEIMYUH IO 00pasiam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE AHATMTUYECKHUE METO/IbI MIPU PEIICHUU
CTaHAAPTHBIX MATEMAaTHYECKUX 3a/ad HAa BBIYHMCIECHUE PACCTOSHUM MEXIy
JIBYMS TOYKaMHU, OT TOYKHA [0 NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pemath 3a7aun Ha HaXOXJI€HHWE T'€OMETPUUYECKUX BEIUYHMH MO 0o0pasiam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHBIEC AaHATTMTUYECKHUE METOJIbI IIPU PEIICHUU
CTaHAAPTHBIX MaTeMaTHYEeCKUX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS TMPSAMBIMUA, MEXKIY MPSAMOH U TUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucisate 00bEMBI M IUIOMIAIM  TOBEPXHOCTEM MHOTOTPAHHUKOB
(npuzma, mUpamuaa) ¢ MpUMEHEHHEM (OpPMYJ; BBIYUCIATH COOTHOIICHHMS
MEX Iy TIOMIAISIMU TOBEPXHOCTEN, 00BEMaMU MOT0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBarh MOHATHUSAMHU: CUMMETPHUsS B MPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HHOOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, Mpe/ICTABICHHYIO Ha YepTexKax
U PUCYHKaX.

[Ipumensaty reomerpuyeckue (HakThl JJIsl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAralolINX HECKOJbKO IIaroB PEUICHUs, €CIU YCIIOBHS
IPUMEHEHUS 33JIaHbl B SIBHOUM (hopMme.

[IpuMeHsATh NpoOCTEWIIME MPOTPAMMHBIE CPEACTBA U BIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoUTH TIpUMEpPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
KU3HU, pACTIO3HABATh MIPOSIBJICHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpumeHATh TOy4eHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peajbHbIC
CUTyallud W TNPUMEHATh W3YYEHHBIEC MMOHATHS B IMPOLECCE MOKMCKA PELICHUS
MaTeMaTU4YecKu CHOPMYIUPOBAHHON MPOOIEMBbI, MOJECIUPOBATH pPEaATbHbBIE
CUTyalldd Ha $3bIKE TE€OMETPUM, HCCIEAOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHITHM M TeopeMm, ammapara ainreOphl;
pemarh NpakTUYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKIACHUEM TI'€OMETPHUYECKUX
BEJTUYHH.

11 KJIACC

OnepupoBarh MOHATUSAMH: IIMHIPUYECKAsE MOBEPXHOCTh, 00pasyromue
MWIMHAPUYECKON  MOBEPXHOCTH; IWIMHAP; KOHUYECKas TMOBEPXHOCTD,
oOpa3yrole KOHHYECKON TOBEPXHOCTH, KOHYC; cpepruueckasi IOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (MUJIMHIP, KOHYC, cdhepa U map).

OOBICHATH CITOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHrue chepol U MIOCKOCTH.

OnepupoBarh TMOHSATHUSMU: IMAPOBONW CErMEHT, OCHOBAaHWE CETMEHTA,
BBICOTa CETMEHTA; IIapOBOWM CIJIOM, OCHOBAHME IIIAPOBOTO CJIOS, BHICOTA
[IAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

Boruucnsate 00BEMBI W TUIOMIAAM  TOBEPXHOCTEH TEN  BpaIICHHUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHuEM (HopMy.

OnepupoBarth TMOHSATUSMU: MHOTOTPAHHHWK, BIUCAaHHBIM B cdepy u
OMHCaHHBIA OKOJO cdepbl; chepa, BMUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIeHusl.

BbIauciasTh COOTHOMICHHSI MEXKTY TUIOMIAASIMU TTIOBEPXHOCTEN 1 00BEMaMu
MOA0OHBIX TEII.

N3o0paxkats m3ydaembie (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImonHsATh  (BBIHOCHBIC) TIJIOCKHE YEPTEKU €3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHHS TEJ BPAIICHUSI.



W3BnekaTh, WHTEPNPETHPOBATH M MPeoOpa3oBBIBATH HH(OPMAIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, IMpeICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRE.

BBITTONHATE JOCHCTBUS CIIOKCHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOKCHHSI BEKTOpa Ha 4YHCIO, OOBSCHATh, KAaKHUMH CBOWCTBaMHU OHH
00J1a1a10T.

[TpuMeHATH MpaBUJIO MMapajuIeIeuIe/a.

OrniepupoBaTh TOHSATHUSIMH: JICKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, yroOJ
MEXIY BEKTOpPaMH, CKaJIIpHOC ITPOM3BEJCHHUE BEKTOPOB, KOJUIMHEAPHBIC U
KOMITJIaHAPHBIC BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M TPOHU3BEACHHE BEKTOpPA HA YHCJIO, YroJ
MEXy BEKTOpaMH, CKaJSIPHOE MPOU3BEJICHHE, PACKIIAIbIBATh BEKTOP IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOpPaM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOP/IUHAT.

[IpumeHsaTs TeoMeTpudecKue (GakThl IS PEIICHHS CTEPECOMETPHUYCCKUX
3a/a4, TPEANOJIaralolIuX HECKOJbKO IIaroB peIieHus, eCId YCIIOBHS
IIPUMEHEHHMS 3aJI1aHbI B SBHOH (hopMe.

Pemats mpocretinye reoMeTpudecKue 3aa4l Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemars 3amaud Ha [JOKa3aTeILCTBO MAaTEMATHYECKHX OTHOIICHUH U
HaXOXXJICHUE T'eOMETPUYCCKHX BEIWYMH 1O oOpa3laM WIM aJropuTMam,
IPUMEHSISI M3BECTHBIE METOJbI IPH PEIICHUHM CTaHJIAPTHBIX MaTeMaTHYECKHUX
3aJad.

[IpuMeHAT, TpOCTEHIIME TMPOTPpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH PEIICHUH CTEPCOMETPHUECKUX 3a/1aY.

[TIpuBOIUTE TIpUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAC U
YKWU3HH, pacTio3HaBaTh MPOSIBJICHNE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[TpuMeHATh TTOTyYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEabHBIC
CUTyalldd W TPUMEHATh H3YUYCHHBIC TOHATHS B MPOIECCE TOKWCKA PEIICHUS
MaTeMaTH4YeCKH C(POPMYJIUPOBAHHONW MPOOJIEMBI, MOJCIUPOBATh pPEaTbHBIC
CUTyalldd Ha S3bIKE TEOMETPUM, HCCIEAO0BATh ITOCTPOCHHBIC MOJEIU C
UCITOJIb30BAaHUEM TI'€OMETPHUYCCKUX IOHATHH W TEOpeM, allrapara ajreOphl;
pemiath MPaKTHYECKUE 3aJlaud, CBS3aHHBIC C HAXOXIACHHUEM T'€OMETPHYCCKUX
BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
No KoanuecTBo 4acoB
HanmenoBanmue pa3jiesioB JuiekTpoHHbIE (UG pPOBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
I padoThbI padoThbI
bubnnoreka IIOK
1 Bexeitite B cTepeometpitio 10 0 0 https://m.edsoo.ru/1c209e37
[IpsiMbIe 1 MJIOCKOCTHU B
5 MPOCTPAHCTBE. 12 1 0 bubnuotexa [HOK
[TapaniaenbHOCTh NPSMBIX U https://m.edsoo.ru/1c209e37
IJIOCKOCTEU
3 [lepneHaANKYISIPHOCTH 12 0 0 bubnuotexa [HOK
MPSAMBIX U IJTIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Vsl MeXay NpsSMBIMU U 10 1 0 bubnmnorexka HOK
IIJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
° Muororparict 1 1 0 https://m.edsoo.ru/1c209e37
" bubmuorexa [JOK
0 OOBEMEI MHOTOrPaHHHKOB J 1 0 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 0 bubmuoreka [JOK
pPacCTOSHUSA U YIIIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 [TIPOT'PAMME



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

HaumMeHoBaHme KoanuectBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIE)
pa3aesioB U TeM KoHTpoabHbIe I[pakTHyeckune
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
nporpamMmbl padoThI padoThI
bu6nuoreka [IOK
L Tena ppatenus 12 0 0 https://m.edso00.ru/1c209e37
. bu6mmoreka [IOK

2 OOnenmer Ten S 1 0 https://m.edsoo.ru/1c209e37
BekTopsl Bu6 1IOK

noInoTeKa

3 KOOPAMHATH B 10 1 0 https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
IToBTOpEHUE,

4 00001IeHHE, 7 1 0 bubmuorexa [JOK
cHUCTeMaTH3aIusg https://m.edsoo.ru/1c209e37
3HAHUU

OBUIEE KOJIMYECTBO
YACOB I1O0 34 3 0

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosmuecTBo yacos
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonTtpoJbHbie IIpakTHyeckune
Bcero U3ydeHusi o0pa3oBaTre/ibHbIE
/ padoThI padoThI
pecypchbl
n
OCHOBHBIC TOHSTHS
CTEPEOMETPHUU: TOUKA,
npsiMasi, TJI0CKOCTb,
npocrtpanctso. [IpaBuna bu6nuoreka [JOK
M300paKeHUs Ha PUCYHKAX: 1 0 0 https://m.edsoo.ru/aecc77c
M300paKeHMs IIIOCKOCTEH, d
MapauieNbHbIX TPSIMbIX
(OTpe3KoB), cepeHbI
OTpe3Ka
[lonsTHs: nepecekaroumecs
bu6anoreka LIOK
IIJIOCKOCTH,
1 0 0 https://m.edsoo.ru/2d8a9c9
NepeceKarImecs npsamas u 9
IUIOCKOCTh -
[TonsaTHs: nepecekaromecs
bu6anoreka LIOK
MIJIOCKOCTH,
1 0 0 https://m.edsoo.ru/db685e7
NepeceKaroImecs npsmas u 3
IUIOCKOCTh -
3HAKOMCTBO C 1 0 0 bubanoreka IJOK
MHOTOI'paHHUKAMHU, https://m.edsoo.ru/a63959%



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

MU300paKeHne d
MHOTOIPaHHUKOB Ha
pUCYHKaX, Ha
MPOEKITMOHHBIX YEPTEKAX
HavansHbie cBeeHNS 0 KyoOe
but6mmoreka [IOK

U NIApaMUJE, UX Pa3BEPTKU U

monenu. CeueHus
MHOT'OTPaHHUKOB

https://m.edsoo.ru/b30dff3
8

HauanbHubie cBenenus o kyoe
Y TUPAMUJIE, UX PA3BEPTKH U

monenu. CeueHus
MHOT'OTPaHHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/3d8ffd3
2

TToustie 00
AKCUOMATUYECKOM

IOCTPOEHUH CTEPEOMETPUU:

AKCUOMBI CTCPCOMCTPUH U
CICOCTBUA N3 HUX

bubnuorexa [IOK
https://m.edsoo.ru/0cc5c4f
e

TTouste 00
aKCUOMAaTHYECKOM

MOCTPOEHUH CTEPEOMETPUU:

AKCUOMBI CTEPCOMECTPUU U
CICOCTBUA N3 HUX

bu6anoreka IIOK
https://m.edso00.ru/239c8ch
4

ITonsTue 00
AKCUOMATHUYECKOM

IOCTPOEHUH CTEPEOMETPUU:

AKCUOMBI CTCPCOMCTPUN U
CICACTBUSA N3 HUX

but6mmoreka [IOK
https://m.edsoo.ru/65c6b10
6



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

ITonsiTue 00

aKCMOMAaTUYECKOM bubnuotexa [JOK
10 | moCTpoeHHU CTEPEOMETPHUH: https://m.edsoo.ru/258fc24
aKCHOMBI CTEPEOMETPUU U 5
CIIEJICTBUS U3 HUX
B3anmHoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE: bubnmoreka [JOK
11 | mnepecekarommecs, https://m.edsoo.ru/1a2520f
napasuieNibHbIe U 6
CKPEIMBAIOIINECS TPSIMbIE
[TapaniensHOCTh MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
bubmnoreka IIOK
napajuieNibHbIe MPSIMBIC B
12 https://m.edso0.ru/93ad36b
MIPOCTPAHCTBE; 3
apajuIeTbHOCTh TPEX -
MIPSIMBIX
[TapannensHOCTh MPSMBIX U
N i but6mmoreka [IOK
MJIOCKOCTEHN B MPOCTPAHCTBE:
13 . https://m.edsoo.ru/ee1d19b
[TapamiensHOCTh IPSIMON U 9
IUIOCKOCTHU a
bu6nuorexa [IOK
VYTIIIBI ¢ COHANPABIECHHBIMU
14 https://m.edso00.ru/9f4071b
CTOPOHaMU o
bubnunorexa LIOK
VYron 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

IPOCTPAHCTBE https://m.edso0.ru/2935a9a
0
[TapamnensHOCTH bu6muoreka [IOK
17 | mnnockocreil: napasiesbHbIe https://m.edsoo.ru/2e18f25
IJIOCKOCTH 5
CaolicTBa napajuiesbHbIX bubmorexa I[JOK
18 . P https://m.edsoo.ru/e504d65
IJIOCKOCTEHN 6
IIpocrenmme
MIPOCTPAHCTBEHHBIE (PUTYPHI bubmmorexa [JOK
19 P P https://m.edsoo.ru/4a28dc0
Ha TUIOCKOCTH: TETPAIP, 5
Ky0, mapasienenurnen B
bubmuorexa [JOK
20 | Ilocrpoenue ceueHmit https://m.eds00.ru/1d434d0
f
bu6nuorexa [IOK
21 | TloctpoeHue ceueHMit https://m.edsoo.ru/ec26fe5
d
KonTponbnas pabota mo
teMe "[IpsiMbIe 1 TIIOCKOCTH bubmuoreka [JOK
22 | B IPOCTpPaHCTBE. https://m.edsoo.ru/9a0a9e5
[TapaniensHOCTh MPSMBIX U 6
IJI0CKOCTEM"
[lepneHIUKYISIPHOCTD
i $II)MOI71 u niociocn/l' bubmorexa I[JOK
23 P ' https://m.edso00.ru/b19f6a5

NEPIIEeHIUKYIISPHBIE MTPSIMbIE
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 mapasienbHele U

but6mmoreka [IOK

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

25 | mnepneHAMKYISpPHBIE K https://m.edsoo.ru/ba54596
IJIOCKOCTH 6
ITpuznak bubnuorexa LIOK

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

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

28 | mepneHANuKYISIPHON https://m.eds00.ru/635c¢508
IJIOCKOCTH 7
Teopema o npsamon bubmuoreka [JOK

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

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

31 TOYKH JI0 INIOCKOCTH, https://m.edsoo.ru/33c477d

pacCTosIHUEC OT HpHMOﬁ 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

[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSHHUE OT

but6mmoreka [IOK

32 TOYKH JI0 INIOCKOCTH, https://m.edsoo.ru/66fefad
paccTosiHue oT IpsIMOH 10 d
IJIOCKOCTH
[lepnenukynsap u
HAaKJIOHHBIE: PaCCTOSIHUE OT bubnmoreka [JOK

33 | TOYKM HO IIIOCKOCTH, https://m.edsoo.ru/a5h7b8e
paccTosiHue OT IpsIMOH 10 3
IJIOCKOCTH
[lepnennukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT bubmuoreka [IOK

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

35 | Mexny npsamoi u https://m.eds00.ru/6b61b2b
IJIOCKOCTBIO 4
JIByrpaHHBIN yroll, bubmuoreka [IOK

36 | nMHEHHBIH yron https://m.edsoo.ru/5fa0b3c
JIBYTPAaHHOT'O yIJia e
JIByrpaHHBIN yroll, bubmuoreka [JOK

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

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

IIJIOCKOCTEN: IPU3HAK

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

MEPIECHANKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepneHUKyYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK

but6mmoreka [IOK

39 https://m.edsoo.ru/ed9e2a8
MEePIEHIUKYIISIPHOCTH ABYX o
MIOCKOCTEH =
IlepneHIUKYISIPHOCTD
HJI(I))CKOCTef/'I}']H pI/IBHaK Bubmorexa IIOK
40 1P https://m.edsoo.ru/ba75dc5
MEePIEHIUKYISIPHOCTH ABYX y
IIOCKOCTEH -
. bubmnoreka IIOK
Teopema o Tpéx
41 https://m.edsoo.ru/e4972cd
MIePIEeHIUKYIIApaxX c
. bubnuorexa [IOK
Teopema o Tpéx
42 https://m.edso0.ru/52188a7
MepHEHIUKYISIpax q
. bu6nuorexa [IOK
Teopema o Tpéx
43 https://m.edso0.ru/9f24673
MepHeHIUKYISIpax 6
KonTponbHas pabota mo
TeMaMm
"IlepneHAUKYISIPHOCTD Brbmuorexa LIOK
44 P y2Ip o https://m.edsoo.ru/5b971ef
MPSIMBIX U TJIOCKOCTEH" 1 3
"Vrisl MeXay NpSMBIMU U B
IJIOCKOCTSIMHA"
45 [TonsTe MHOTOTpaHHUKA, bu6nunorexa LIOK

OCHOBHBIC DJICMCHTbBI

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, BBITYKJIbIC
Y HEBBIITYKJIbIC
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA

[o8]

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

but6mmoreka [IOK

46 https://m.edsoo.ru/b4ad63a
HAKJIOHHAs NMPU3MBI; q
0OKOBas U IOJIHAsA -
MMOBEPXHOCTh MPU3MBbI
[Tapannenenunen,
. bubmnoreka IIOK
MPSMOYTOJIbHBIN
47 https://m.edsoo.ru/8a7be68
napasiesienuIe1 U ero 3
CBOICTBA -
[Mupamuja: N-yroapHas
nupamMuja, rpaHu u
OCHOBAaHUE MUPAMUIBL; bubmuoreka [JOK
48 0OKOBas U IOJIHAsA https://m.edsoo.ru/fblcdOa
MMOBEPXHOCTH MUPAMU/IBI; 5
MpaBUJIbHAS U YCEUEHHAS
nupamMuaa
IIpaBunbHbBIE
MHOTOTPAaHHUKHU: TIOHSATHE
bubnunorexa LIOK
MPaBUIILHOTO
49 https://m.edso0.ru/074c886
MHOTOTPaHHUKA;

MpaBUJIbHAS [IPU3MA U
[IpaBUJIbHAS IUPAMHUJIA;

5



https://m.edsoo.ru/2d24e873
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
MUpaMKJIa U TPABUIBHBINA
TeTpa’ap; Kyo

IIpencrasnenue o

HIpaBIITBHBIX but6mmoreka [IOK
50 https://m.edsoo.ru/a0fdd5b
MHOTOTPaHHHUKAX: OKTadIp, £
JOJEKa’p U UKOCAdIP.
Cummerpus B
MIPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEIILHO TOYKH,
MPSMOM, MIIOCKOCTH. bubmnoreka IIOK
51 | DrnemeHTH CHMMETPHUH B https://m.edsoo.ru/b9e777d
nMpaMuIax, 9
napajuieNienunenax,
MIPaBHIIbHBIX
MHOTOTPaHHUKAX
Brrunciaenue 31€eMEHTOB bu6anoreka LIOK
52 | MHOrorpaHHHUKOB: p€Opa, https://m.edsoo.ru/6cdbece
JarOHaJIA, YTITbI f
[Tnomans 60koBOM
MOBEPXHOCTHU U MOJTHON
[IOBEPXHOCTHU IPSMOU bubmuoreka [JOK
53 | mnpu3MBl, MIOMIAIH https://m.eds00.ru/37d8415
OCHOBaHMH, TEOpEMA O 7
OOKOBOI OBEPXHOCTH
MPSAMOM TPU3MBI
54 ITomane OOKOBOI bubanoreka IJOK



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
MUPAMUJIBI, TEOPEMA O
Iomaau OOKOBOH
MOBEPXHOCTH YCEUEHHOU
MHUPAMUIBI

https://m.eds00.ru/5603e30
b

55

KonTponbhas padota no
teme "MHororpaHHuKu"

but6mmoreka [IOK
https://m.edsoo.ru/a95f5c0
4

56

TToustue 00 00BEME

bubmnoreka IIOK
https://m.edsoo.ru/7ad0020
b

57

O0BEM TUPaMuIBI

bubmnoreka IIOK
https://m.edsoo.ru/235171b
3

58

OO6BbEM nupaMuIbl

bu6anoreka LIOK
https://m.edsoo.ru/f47dfefd

59

OO6BbEM nupaMuIsl

bu6anoreka IIOK
https://m.edso0.ru/79¢1031
2

60

O06BEM TUpaMUIbI

bu6anoreka LIOK
https://m.edsoo.ru/2faadc3f

61

OO6BEM PU3MBI

bubnunorexa LIOK
https://m.edso00.ru/7985360
8

62

O0BEM npu3MBbI

but6mmoreka [IOK
https://m.edso0.ru/1e05389



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 npuU3MBI https://m.edsoo.ru/482d3f5
1
KonrponsHas pabora no bubnuorexa LIOK
64 | Teme "OOBEMBI https://m.eds00.ru/28a6573
MHOTOI'PaHHUKOB" c
[ToBTOpEeHuE, 06001IEHNE
cucTeMaTu3anus 3HaHHM. bubmmorexa [IOK
65 . https://m.edso0.ru/098beda
[Toctpoenue ceueHuii B q
MHOTOTPaHHHUKE
[ToBTOpEeHuE, 06001IEHNE
cucTeMaTu3anus 3HaHHM.
Beruncnenue paccrosiHum:
MEXy IBYMSI TOUKaMH, OT bubmorexa LHOK
66 . https://m.edsoo.ru/f7792ba
TOYKH JI0 MPSIMOI1, OT TOUKH 9
710 TIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMU
Hrorosast KOHTpOIbHAS bubmorexa LOK
67 https://m.edsoo.ru/b9146bc
paborta 0
IToBTOpenue, 0600ICHNE
CHCTEMATHU3alINs 3HAHUM. but6mmoreka [IOK
68 | BbluncieHue yrios: MeXIy https://m.eds00.ru/56765e8

CKpELIUBAIOIINMUCS
MPSIMBIMH, MEXIY IPSIMOMN U

b



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
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https://m.edsoo.ru/28a6573c
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IIJIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YIJI0B MEXKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KITACC

Ne KoinuecTBo yacos DJIEeKTPOHHbBIE
Hara uudposbie
Tema ypoka KonTposibHbIe IIpakTHyeckue
n/ Bcero H3yYeHHUs oOpa3oBaTeJibHbIE
padoThI padoThI
n pecypchbl
Cdepa u map: niesrp,
dep P ) P bu6mmoreka [IOK
paaunyc, TuameTp;
1 0 0 https://m.edso0.ru/0341bc2
TIJI0IIAb TTOBEPXHOCTH b
cepsl -
Bzaumnoe
pacrosioxxeHue chepsl 1
TJTIOCKOCTH; 1 0 0 bubnuorexa [IOK
KacaTeJbHas IIOCKOCTh https://m.edsoo.ru/bed12a43
K cdepe; mIomaib
cdepbl
H3o0paxkenue chepsl,
mra apHa HJ‘IOCKOqC)TII/)I 1 0 0 bubmmorexa [JOK
P ' https://m.edsoo.ru/bc15f7f2
Ceuenus mapa
Hunuaapudeckas
MMOBEPXHOCTb,
oOpasyromue bubnmnoreka [JOK
LAJIMHIPUYECKOU 1 0 0 https://m.eds00.ru/6054b8c
MOBEPXHOCTH, OCh 1
LWIAHAPAYECKON
MMOBEPXHOCTHU
HunmuHap: OCHOBaHUS U 1 0 0 but6mmoreka [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

N3o6paxkenue
WIMHAPA HA
iockocTu. Pa3BépTka
umnaapa. Ceuenus
HWIMHIpA
(TUTOCKOCTHIO,
MapayIeIbHON UIn
MEPIEHIUKYISIPHONU OCH
HUATTUHIPA)

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

Konunueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MMOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKOU
MMOBEPXHOCTHU

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

Konyc: ocHoBanue u
BEpIINHA, 00pa3yronas
1 OCb; MJIOMIA/b
OOKOBOI1 U MOJHOM
MMOBEPXHOCTHU

bu6nuorexa [IOK
https://m.edsoo.ru/897dd3b
2

VY ceu€HHBIN KOHYC:
o0pa3yrolne 1 BhICOTa;

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

OCHOBaHUS U OOKOBast 3
MMOBEPXHOCTh
N306pakeHne Konyca
Ha IUIOCKOCTH.
Pas3sépTka KoHycCa.
CeueHus KoHyca
10 (TUTOCKOCTHIO, bubnunoreka LIOK
napasieabHON https://m.edsoo.ru/Obde1be8
OCHOBAHHIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPIINHY)
KoMmOunanus ten
11 S bubmuoreka [IOK
patt https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHororpasHuk,
OITMCAHHBIM OKOJIO
cibepss; cibepa bubnuoteka [JOK
12 ’ ’ https://m.eds00.ru/0b13615
BIIMCAHHAS B 3
MHOT'OTPaHHUK UJIU B B
TEJIO BpalleHUs
[Tousatue 06 00BEME.
13 OCHOBHBIE CBOWCTBA bubmorexa HOK
. https://m.edsoo.ru/26a03fb7
00BLEMOB Tell
. bubnunoteka LIOK
O06BEM UIHHpA,
14 https://m.edso0.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.
CooTHOILIEHUS MEXKTY
16 R —— bubnunoreka LIOK
tan . https://m.edso0.ru/810cfleb
MTOBEPXHOCTEH,
00BEMaMU ITOT00HBIX
Tell
KoHntposbHas pabota 1mo
17 temam "Tena bubmnoreka IIOK
BpamieHus" u "O0beMbI https://m.edsoo.ru/4a33a8ab
Ten"
18 Bekrop Ha mmockoctu u bubmuoreka [IOK
B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cnoxxenue u bu6anoreka LIOK
BBIYMTaHUE BEKTOPOB https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEeKTOpa Ha bubnmnoreka [JOK
YHCIIO https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa mno
21 TPEM HEKOMILJIAHAPHBIM bu6muoreka [JOK
BekTopaM. [IpaBuio 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
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https://m.edsoo.ru/a28fd74e
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IIPUMEHEHUEM IIPaBUII
JENCTBUN C BEKTOPAMHU

Koopaunarao-
BEKTOPHBIN METOJ IIPU

but6mmoreka [IOK

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

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

o5 BekTopamu. CkanspHoe bubnmnorexka HOK
MIPOU3BECHUE https://m.edsoo.ru/725effc4
BEKTOPOB
Brruncnenue yrios

26 MEXy NPSIMbIMU U bubmmorexa [TOK

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

MIJIOCKOCTSIMU
KonTponbHas padota no

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

28 o0o0rIeHue u https://m.edso0.ru/1780ba5

cucreMarmn3anua

d



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
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3HaHUN. OCHOBHBIE
¢burypsl, GpaxThl,
TEOpeMBbI Kypca
IUTAHUMETPUH

29

[ToBTOpEHME,
000011ICHIE 1
CHUCTEeMaTH3aIus
3HaHui. OCHOBHEIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
TUTAHAMETPHUH

bubnunoreka LIOK
https://m.edsoo.ru/078cd18
4

30

IToBTOpEHME,
0000111eHHE U
CHCTeMaTH3amus
3HAaHUHU. 3amaun
TJITAHUMETPUHU U METOIbI
WX PEIIeHUs

bubnuorexa [JOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
00001IcHNE U
CHUCTEMATHU3aLA
3HaHu#. 3ama4un
HJ'[aHI/IMeTpl/II/I U METOAbI
UX pelIeHUs

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, GpaxThl,
TEOpEMBI Kypca

CTepEeOMETPUU

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

34 000011ICHIE 1 L bubnuotexa [JOK
cucTeMaTH3alus https://m.edsoo.ru/f465d10e
3HAHUU

OBILEE KOJIMYECTBO 34

YACOB 110 [TIPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
VYyeonuk “reomerpust 10-11: yued.u1s1 o6mieo6pa3zoBaT.opraHu3aui
/J1.C.Atanacsu,B.®.byry3os,C.b.Kanomiier u ap. 6-oe uza.-M.
:ITpocsemienue,2016.

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Meroa.nocobue nox pex.Jl.c.ATanacsHa, KOHTP.paOOTHI.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru/ec24dfc2
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