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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydueOHoro Kypca «I'eomeTpus» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapcTBEHHOr0  o0pa3oBaTeIbHOTO  CTaHAapTa  CPEeIHEero  OOIIEro
o0pa3oBaHusl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBIBISIEMbIX
K MaTeMaTU4eCcKOMYy OOpa30BaHUIO, U TPATUIUNA POCCUUCKOrO0 0Opa3oBaHMUS.
Peanuzanus IPOTrpaMMBI obecrieunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJISi CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpazoBaHus, [EJIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO u
M03HABATENILHOTO PA3BUTHSI IMYHOCTU O0YUAIOLIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Baxxnocte y4eOHOro Kypca T€OMETPUUM Ha YpPOBHE CPEIHEro 0OIIero
oOpa3zoBaHusi 00YCJIOBJIEHa MPAKTUYECKON 3HAYMMOCTBIO METANpEIMETHBIX U
PEIMETHBIX Pe3yJbTaTOB O0YYEHUSI TEOMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHs oOywaromuxcs, GopmMupoBaHus (YHKIHOHATILHOM MaTEeMaTUYECKON
IPAaMOTHOCTH, W3y4€HUS JIpYyruX Y4eOHBIX JUCHMIUIMH. Pa3Butue vy
oOy4Jaronuxcsi MpaBUIbHBIX MPEJICTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU
r€OMETPUYECKUX aOCTpaKlMii, COOTHOIICHHH PEATbHOTO U HJICATBHOTO,
XapaKkTepe OTPAKEHUS MATeMAaTHUYeCKOW HayKOW SBIEHUH U MPOIECCOB
peasbHOrO MHUpa, MECTE€ TEOMETPUU B CUCTEME HAyK U POJIU MATEMATUYECKOTO
MOJICIMPOBAaHUS B HAyYHOM T[IO3HAHUM W B IPAKTUKE CIOCOOCTBYET
(GbOpMHUpPOBAHMIO HAYYHOTO MHUPOBO33PEHUS YyUaIllUXCs, a TaKXKe KauecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJIsl aJjanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBNsieTCs OHUM W3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECHedYrBacT BO3MOXKHOCTb H3YYEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAINPaBIEHHOCTH, TaK M TYMaHUTapPHOM.

Jlornyeckoe MplluieHHE, GOPMUPYEMOE TIPU H3YUECHUU OO0YUYaIOIIUMHUCS
MOHATUHUHBIX OCHOB TE€OMETPUUM U TOCTPOCHHHM IETOYKH JIOTHYECKUX
YTBEP)KJICHUM B XOJI€ PEIICHUS] TEOMETPUUYECKUX 3a/a4, YMEHUE BBIIBUTATH U
OMPOBEPraTh TMIIOTE3bl HETIOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a71a4
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTIX JACSITENbHOCTH uenoBeka. OpueHTalus 4eioBeKa BO BPEMEHH
U TIPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIMAIBHOTO ObITHS, (hopma
OTPaXXEHUSI OKPYKAIOIIETO MUPA, YCIOBHUE YCIEIIHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus JAeHCTBUTEIbHOCTH. OmnepupoBaHHE MTPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3Hble BHUIbI Y4eOHOM U TPYAOBOH NEATEIbHOCTH,
SBJISICTCSI OHUM M3 MPO(ECCUOHATHHO BaXKHBIX KaueCTB, MOITOMY aKTyajlbHa
3amaya (HOPMHUPOBAHUS Yy OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS KaK
PA3HOBHUJIHOCTH OOPa3HOTO MBINIJICHUSI — CYIIECTBEHHOT0 KOMIIOHCHTAa B
MOJATOTOBKE K MPAKTUUECKOU JAEATETHHOCTH 110 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHmst mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha 6a30BOM
ypoBHE 00yueHus — o0mieo0pa3oBaTeIbHOe U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydJarormuxcst 4yepe3  O00ECIeueHHe BO3MOXKHOCTH  NPUOOPETCHHS |
WCMOJIb30BaHUS CUCTEMATUUYECKUX TE€OMETPUYECKUX 3HAHUM W JIEUCTBUM,
cnenu@UUHBIX ~ TEOMETPUM, BO3MOXKHOCTH  YCIICIIHOTO  IMPOJIOJDKCHHUS
oOpa3oBaHMsi 1O CIENUATBLHOCTSM, HE CBSA3aHHBIM C  T[PUKIATHBIM
HCIIOJIh30BAaHUEM T€OMETPHH.



[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE MpeaHAa3HAuYeHa s
oOydJaromuxcst CpelHeW IIKOJbI, HE UCHBITHIBABIIMX 3HAYUTEIIbHBIX
3aTpy/IHEHU Ha YpPOBHE OCHOBHOTO 00IIero oOpazoBaHusi. Takum oOpaszom,
oOyyaroriuecsi Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMaTUYECKHE
yYMEHUS, CBS3aHHBIE CO CIEIM(PUKON T€OMETPUN U HEOOXOAUMBIE ISl )KM3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTb H3YYHTh
reoMeTpuio 6oiiee TIIyOOKO, €Clii B JaJbHEHIIIEeM BOBHUKHET HEOOXOJIMMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON A TEIHHOCTH.

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

e (QopMupoBaHUE TMpPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIINUM MUPOM;

e (opMupoBaHuE MpeCTaBICHUS O MHOTOIPAHHUKAX U TEJaX BpalllCHUs
KaK O BAKHEUIIMX MAaTEeMaTUYECKUX MOJENIAX, IMO3BOJIAIOLINX
ONMUCHIBATh U U3y4aTh PA3HBIC SBJIICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHue yMEHHsS pacliO3HaBaTh Ha YEpTeXkKaxX, MOJEISAX U B
pearbHOM MHPE MHOTOTPAHHUKHU U T€JIa BPAILICHHUS;

e OBJIAJICHUE METOJAMHM pELICHUS 3aJa4 Ha TOCTPOCHUS  Ha
U300pKEHUSX TPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHuE YMEHHsS ONEPUPOBATH OCHOBHBIMH TMOHSATHUSMH O
MHOTOTPAaHHUKAX U TEJIaX BPAILIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE AaITOPUTMaMH pEIICHUS OCHOBHBIX THUIIOB  33J1ady;
dbopMHpoBaHWEe YMEHHUS TPOBOAWTH HECIOXKHBIE JIOKa3aTeJIbHbIC
paccy X IeHusA B XOJI€ PELICHUS CTEPEOMETPUUECKUX 3a/Jad U 3a7a4 C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  WHTCIUICKTYaJbHBIX M  TBOPYECKUX  CIOCOOHOCTEM
oOydJaronuxcsi, IO3HABATEIIbHOW aKTUBHOCTU, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUIYHOCTU MBIIUICHUS;

e (QopMupoBanue  GyHKIIMOHAIBHOW  TPAMOTHOCTH,  PEJICBAaHTHOM
F€OMETPUU: YMEHUE PACIO3HABaTh IMPOSIBICHUS T€OMETPUUYECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaNbHBIX >KU3HEHHBIX
CUTYaIMSIX U MPU U3YUYCHUH JPYTUX yU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl W 3aKOHOMEPHOCTEW, (QOpMyIUpOBaTH MX Ha S3BIKE
reOMETPUM U CO3/1aBaTh T'€OMETPUYECKUE MOJIENIU, MPUMEHSITh
OCBOCHHBIM TE€OMETPUUYECKHM amnmapar i pelieHus MNpaKTUKO-
OpPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH U  OLICHUBATH
MOJTYyYEHHBIEC PE3YJIbTATHI.

OTnuuuTensHON 0COOCHHOCTHIO TTPOTPAMMBI SIBIISIETCS] BKIIFOUCHHE B KyPC
CTEpEOMETPUU B Haualle €ro H3y4YeHus 3aJad, pEUIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHWS, U OMpPENeIEHHBIM 00pa3oM OpraHu30BaHHAas padoTa
HaJl HUMH, 9YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHENIIEMY U3YYEHUIO MPEIMETA.

[Ipeanoutenue oTaAETCSA HATISIHO-KOHCTPYKTHBHOMY METOAY OOy4eHMUS,
TO €CThb TEOPETHUYECKHUE 3HAHUS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTD
MPEAMETHO-TIPAKTUYECKOM  JESITEIbHOCTU. Pa3BuUTHE  MPOCTPAHCTBEHHBIX
MPEJCTABICHUN Yy YyYallluXcd B KypCce€ CTEpPEOMETPUM MPOBOAUTCS 3a CUET
pemieHusl 3ajad Ha CO3JaHUE MPOCTPAHCTBEHHBIX O0pa3oB W 3amad Ha
OTIepUpPOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Cozmanue oOpas3a MpOBOIUTCS



C OMOpPO Ha HATJISTHOCTh, a ONEPUPOBAHUE 00Pa30M — B YCIOBHIX OTBICUEHUS
OT HATJISIIHOCTH, MBICIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COJIEP KAHMUSI.

OcHoBHBIE copepkarenabHble JuUHUU Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpaHHukny, «[IpsiMbie ¥ MIIOCKOCTH B MPOCTpPaHCTBE», «Temna
BpanieHus», «BeKTopbl M KOOpAMHATHI B MpOCTpaHCTBE». DopMUpOBaHUE
JIOTUYECKUX YMEHUM pacrpeiessieTcs] He TOJIbKO MO0 COJAEPKAaTeIbHBIM JTUHUSM,
HO U T0 ToZiaM 0Oy4eHHUs Ha YPOBHE CpeHEro o01ero oopa3oBaHusl.

Conepsxanue oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJIbTaTaM
OCBOCHMSI pabodyeil mporpamMMmbl, paclpeAesi€HHbIM 10 TojJaM OOyYeHHS,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, 4YTOObI OBJIQJCHHE T'€OMETPUUYECKUMU
MOHATUSIMU U HABBIKAMHU OCYIIECTBIISIOCH MOCJIEI0BATEIBLHO U MOCTYIATEIBHO,
C CcoONIoZieHHEM TMPHUHIHUIIA TPEEeMCTBEHHOCTH, YTOOBl HOBBIE 3HAHMS
BKJIIOYAJIUCh B OONIYI0  CHUCTEMY TI'E€OMETPUYECKHX  MpeJCTaBICHUI
oOy4Jaronuxcsi, pacmupsisi U yrryossis e€, o0pa3ysi IpOYHble MHOKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzydenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac
B Henenmto B 11 kiacce, Bcero 3a jaBa roga oOydenust - 102 y4eOHBIX yaca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHSA cTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosniokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAOUIUECH,
napajielibHble M CKpelluBaromuecss npsmele. [lapamnensHOCTs HpsSMBIX H
IJIOCKOCTEW B IPOCTPAHCTBE: NapajUieJbHbIE TMpPSAMbIE B MPOCTPAHCTBE;
NapauIeIbHOCTh TPEX MPSAMBIX; MAPAJIIENBHOCTD MPSAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMH CTOPOHAMHU; YIOJI MEXKAYy NpPSMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNibHBIX IJIockocTeil. [lpocrteliiue MNpoCcTpaHCTBEHHBbIE (QUTYPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuieienumne; ToOCTPOCHUE CEUCHUHN.

[TeprieHANKYISIPHOCTH TPSMOM U IUIOCKOCTH: IEPIIEHAUKYJIISIPHBIE TTPSMBbIC
B IIPOCTPAHCTBE, MPSIMbIE MapaJICIbHBIE U MEPIEHANKYISIPHBIE K MIOCKOCTH,
NpPU3HAK NEPHEHAUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpemMa O MPSAMOM
NEPIEHIUKYJIAPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YO MEXKAY NPSIMOMl U
IJIOCKOCThIO; JIBYTPAaHHBIA YroJl, JIMHEHHBIA YroJl JABYTPAHHOTO YyIJIA.
[lepieHAMKYNSIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 IUIOCKOCTH,
pPacCTOSIHUE OT MPSMOM JO TUIOCKOCTH, MPOEKIHs (UTYpPhl Ha TIOCKOCTb.
[leprieHAUKYISIPHOCTh IJIOCKOCTEM: NPHU3HAK NEPHEHIUKYISPHOCTU ABYX
II0CKOoCcTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHororpaHHuKH

[TonsaTHE  MHOTOrpaHHUKAa, OCHOBHBIE SJEMEHTbl MHOTOTPAaHHHKA,
BBIITYKJIBIE U HEBBINYKIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHU W OCHOBAHUS MPU3MBI;, NpsiMas H
HAKJIOHHAasi  TPU3MbI; OOKOBass W  TOJIHAs  TIOBEPXHOCTh  TPHU3MBI.
[Tapayutenenumien, NPSAMOYTOJbHBIA MapaJUICIICNIUIE] W €ro CBOMCTBA.
[Tupamuga: N-yrojapHas mupamMuaa, TpaHd U OCHOBAHUE MUPaMUIbL, OOKOBasi U
NOJIHAS TIOBEPXHOCTh NHUPaMUJIbl; MpaBWIbHAS U YyCEUEHHas MNHpPaMHIA.
DJeMEeHThl TpU3Mbl U nupamuabl. [IpaBuibHbIE MHOTOTPAHHUKHU: TOHSATHE
PaBUWJIBHOIO MHOTOTPAHHMKA; MpaBWIbHAS MpPU3Ma U MpPaBUIbHAA MUPAMUJIA;
npaBuwibHAs TPEYroJibHas TMHpaMuia W TMPABWIBHBIA  TETpadap; Kyo.
[IpencraBienrie O NpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’ap, HOACKAdIp H
ukocasap. CeueHust IpU3Mbl U MUPAMUJIBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTUA. DJIEMEHThl CHUMMETPUHM B MNHUpaMUAaxX, MapajjieienuIenax,
MPaBUJIBHBIX MHOTOTPAHHHKAX.

Brluucienne 5»71eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOW MPHU3MBI.
[Tnomans OOKOBOW MMOBEPXHOCTH M TIOBEPXHOCTH MPABUIBLHOM THUPaAMUIBI,
TeopeMa O IIomaau yceuéHHou nupamunabl. [loHstue 06 o0béme. OO0BEM
MAPAMUJIBI, TPU3MBL.

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

11 KITACC



TeJsia BpalmeHus

[unuaapuyeckass  MOBEPXHOCTh,  OOpa3ywIue  ITUIUHIPUYECKOM
MOBEPXHOCTH, OCh HWJIMHAPUYECKON MOBEPXHOCTU. [[MIMHApP: OCHOBaHUS H
OOKOBass TOBEPXHOCThb, OOpasyrollas W OCbh;, IUIOMIATb OOKOBOM M IIOJIHOU
MIOBEPXHOCTH.

Konuueckast moBepXHOCTh, 00pa3yroIiue KOHMYECKON MTOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: OCHOBaHHME M BEpIIMHA,
oOpasyrolas U OChb; IUIONIAAbr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CECUCHHBIN
KOHYC: 00pa3yIolllie U BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, pajauyc, AMaMeTp; IUIOMAIb MTOBEPXHOCTH CPephl.
B3anmHoe pacnonoxenue cdepbl U IUIOCKOCTH;, KacaTellbHas IIJIOCKOCTh K
cthepe; momaas chepsl.

N3ob0paxkeHne Ten BpallleHWs Ha IUIOCKOCTH. Pa3BépTka LMIMHIpa U
KOHYca.

KomOunanuu Tenm BpalieHHMs W MHOTOTPAHHHMKOB. MHOTOTpaHHHK,
OTNMCaHHBIA OKOJO cdepsl; cdepa, BOMCAHHAST B MHOTOTPAHHUK, WIIM TEJIO
BpAIlICHUS.

[Tonsatue 06 oOwvéme. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00
00bEME TPSIMOYTOJILHOTO Tapajiesienunena u cieactBus u3 He€. OO0beEM
UIUHIpa, KoHyca. O0BEM 11apa U miomaab cepel.

[Tono6nupie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIATIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TEJL.

Ceuenust nmwivMHapa (MapauieibHO M TEPIEeHIUKYJISIPHO OCH), CEUCHHS
KOHyca (mapajuieIbHOE OCHOBAHHMIO M MPOXOJSINEE Yepe3 BEpPIUINHY), CCUCHHUS
mapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocth W B mpocTpaHcTBe. CIIOKEHHE M BBIYUTAHUE
BEKTOPOB. YMHOKEHHUE BEKTOpa Ha 4YMCIO. PazjiokeHne BekTopa IO TpEM
HEKOMILUTaHapHBIM BekTopaM. I[IpaBwio mnapamnenenunena. Pemenue 3amad,
CBSI3aHHBIX C NPUMEHEHHUEM IIPaBWJ JEUCTBUM C BekTopamu. [IpsMoyrosbHas
cUCTeEMa KOOpAuHAT B mpocrpaHcTBe. Koopaumuartel Bektopa. lIpocrenmme
3a7a4d B KOOpAMHATaX. YToa MexAy BekTopamu. CKajasipHOE IPOU3BEICHHUE
BEKTOpPOB. BbluncClieHHWE yIJIOB MEXAYy TMNPSIMBIMHU W IJIOCKOCTSIMH.
Koop/inHaTHO-BEKTOPHBIM METOJI TpPH PEIICHUHM 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 MaTeMaTH4YEeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, MPONEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3aWMOJICHCTBOBAThH C COIMATHHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U HA3HAYCHHUEM.

ITaTpuoTH4YecKoe BOCIUTAHHE!

c(hOPMHUPOBAHHOCTHIO ~ POCCUMCKOM  TPaKJAHCKOW  MJIEHTUYHOCTH,
YBaXKEHUS K MPOILJIOMY M HACTOSIIEMY POCCUHUCKONW MaTeMaTUKU, IICHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHHUSM POCCHUHCKUX MATEMAaTUKOB M POCCHUMCKOM
MaTEMaTUYECKON IIKOJbI, K HCIOIb30BAHUIO JTUX JOCTIKEHUHA B JIPYTUX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHUS:

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

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIFOYAs 3CTETUKY MaTEMaTUUECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIEHU, pacCCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHUYECKUM  ACIEKTaM Pa3jIdYHbIX BHIOB
HCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHHS B
UHTEpEecax 370pOBOTO M 0e30macHoro oOpa3a >KM3HH, OTBETCTBEHHOIO
OTHOIIICHUS K CBOEMY 3JIOPOBBIO (370pOBOE IHMTaHHE, COaJaHCHUPOBAHHBIN
PEXKUM 3aHITHIN U OTAbIXA, PETryJsipHasi pu3nueckasi akTUBHOCTD); (PHU3NYECKOTO
COBEPIIICHCTBOBAHUS, pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEIHLHOM
NEATEIIBHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPY/IOIOONS; HHTEPECOM K
pasmuHBIM  cepaM  TPOQPECCHOHATBLHONM  JIESITCIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHHEM COBEPIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccun W peann30BBIBATH COOCTBEHHBIC KWU3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUI0 U
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEH YKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhI, IOHUMAHUEM BIIUSHUS
COITMAJTbHO-DKOHOMHUYECKUX  TIPOIIECCOB HA  COCTOSHHUE TMPUPOJHOM H
COITMAJILHOM Cpelbl, OCO3HaHHEM TJIO0AJBLHOTO XapakTepa SKOJOTHYSCKHUX
mpoOjeM; OpHEHTAalWe Ha TMPUMEHEHWE MATeMATHYeCKUX 3HAHWUW IS



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

LleHHOCTH HAYYHOTO IO3HAHNS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKH M OOIIECTBEHHOW MPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HayKH Kak cepbl YEIOBEUECKOU JIeITeIbHOCTH,
ATanoB €€ pa3BUTHUA U 3HAYMMOCTU JJIA PA3BUTUS LUBUIIM3AIMK; OBJIaJCHUEM
SA3BIKOM MATEMaTUKH M MaTeMaTHYEeCKON KyJIbTypOod Kak CPeACTBOM MO3HAHUS
MHUpa; TOTOBHOCTHIO OCYHIECTBJISATh MPOEKTHYID M  HUCCIEIOBATEILCKYIO
NEeSATEeNbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpeMeTa
«MareMaTuka» XapaKTEepU3yIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMEIbHBIMU  OCUCBUSMU, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU PecYISAMUBHBIMU OCUCTBUAMU.

1)  Vuueepcanvnvle nosnasamenvuvle Oelicmeus, —o0becneyusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo0o08  NO3HAHUSL  OKpYJcarouje2o  Mupa, npumeHeHue  a102U4ecKux,
uccnedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUA:

e BBIABIATH u XapaKTepru30BaTh CYIIIECTBEHHbIE PU3HAKH
MaTEMaTUYECKUX OOBEKTOB, OHITHI, OTHOIICHUN MEXITY TOHITHSIMU;
dbopmMynrpoBaTh OTIpeJICIICHHUSI TTOHSTHI; yCTaHaBJIMBATh
CYIIECTBEHHBIM MPHU3HAK KiIacCH(pHUKAIIMHA, OCHOBAHMS IsI 0000IIEHUS
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYITUPOBaTH M MPEOOPA3OBHIBATH CYKICHHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IUHUYHbIC, YACTHBIE U O0OIIUE;
YCIIOBHBIE;

e BBIBJISITH MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTuBOpeunss B (DaKTax, JAHHBIX, HAOIIOMCHHUSIX W YTBEPKICHHSIX;
npeiarath  KPUTEPUH  JJIS  BBIABICHUS  3aKOHOMEPHOCTEH |
IIPOTHUBOPEUN;

e JIeJIaTh BBIBOJBI C MCIOJIH30BAHUEM 3aKOHOB JIOTHUKH, ACHYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKA3aTeIhCTBA  MATEMAaTHYECKUX
VTBEpPXKICHUM  (TpsMbIE W OT  TPOTUBHOTO),  BBICTPAWBATH
apryMEHTAIHIO, IPUBOIUTH  TPUMEPhl U KOHTPIPHMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

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

ba3oBble uccienoBarebCKue 1eHCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
Mo3HaHus;, (HOPMYIUPOBATH BOIPOCH], (PUKCHUPYIOIIHE MPOTUBOPEUHE,
mpo0JemMy, yCTaHaBIUBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTEIbHO  CIUIAHUPOBAHHBIM  IKCIIEPUMEHT,
MCCJIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro



O6T)CKTa, ABJICHUSA, IIpOHECCCa, BBIABJICHHUIO 3aBUCUMOCTEH MCIKIAY
O6T)CKTaMI/I, ABJICHUAMMU, ITPOLCCCAMU,

CaMOCTOATCIIBHO (bOpMYJIHpOBaTB O606I[I€HI/I$I U  BbIBOABI IIO
pe3yiibTaTaM HpOBCI[éHHOFO H&6JII-O,ZICHHH, HCCJIICAOBAaHUs, OLICHUMBATD
AJOCTOBCPHOCTD INOJYUYCHHBIX PC3YJIbTATOB, BBIBOAOB U 0606m€HHﬁ;
IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC IIPOHCCCA, a4 TAKIKC BBIABUT'ATH
IMPCAITIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(OUIIUTHI MH(GOPMAIINH, TaHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHGMOpPMAIMI0O W3 HUCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHAJIN3UPOBATh, CHUCTEMAaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U POPM IIPEICTABICHHUS,
CTPYKTYpPUpPOBAaTh HMHQPOPMAIIMIO, TMPEJACTaBIATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATh TpadUUECKH;

OLICHMBATh  HAA&KHOCTh  MH(POPMALUM 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 OOIICHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKaThb
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS IO XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3ynbTar;

B XO7e OOCYXIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMou
TEMBbI, TPOOJIEMBI, peIIaeMOl 3a/aud, BHICKA3bIBATh UJCH, HAIICICHHbBIC
Ha TIOMCK PEIICHHS; COIMOCTAaBJISATh CBOHM CYXKICHUS C CYXKICHUSIMU
JIPYTUX YYaCTHUKOB JMAJIOTa, OOHAPYXUBATh Pa3IMuM€ U CXOACTBO
NO3UIMK; B KOPpeKTHOU ¢dopme (hopmMyIupoBaTh pa3HOTIACHsS, CBOU
BO3PAKCHUS;

NPENCTaBIATh  pe3yibTaThl  PEIICHHWS  3aJa4yd, OKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSITENIbHO  BBIOMpATh  (opmar
BBICTYIJIEHHS C Y4Y€TOM 3aJad TMpe3eHTallud U OCOOCHHOCTEU
ayJIUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh U  MCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHJUBUyIbHOW PabOThl MPU PEIIeHUH Y4eOHBIX 3aj7ad; MPUHUMATH
IIeJJb  COBMECTHOW  JICSITENIBHOCTH, IUIAHUPOBATh  OPTaHU3AIUIO
COBMECTHOUM paboThl, pachpenensiTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXmath TMpOIECC H pe3yiabTaT paboThl; 0000maTh MHEHUSA
HECKOJIbKHX JIIOJICH;
y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUN, «MO3TOBBIE€ IITYPMbD» K WHBIC); BBHIMOJHATH CBOIO YacTh
paboThl ¥ KOOPAWHUPOBATH CBOM JCUCTBUS C JPYTUMHU YICHAMH
KOMaH/IbI; OIIEHWBAaTh KAa4€CTBO CBOEr0 BKJIaJia B OOIIMU TPOIYKT IO
KpUTepusiM, ChOpMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICUCTBHUS.
Vuueepcanonuvie  pezynamuenvle  Oeticmeusi,  obecnedusaiom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:



e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0
pelIeHus ¢ Y4ETOM UMEOUIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMU TIO3HABATENbHOM pedIeKCUM KaK OCO3HaHUS
COBEpIIAEMbIX  JIEMCTBUI W  MBICIUTEIBHBIX  IPOILECCOB,  HX
pe3yNbTaTOB; BIAJNETh CHOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U Pe3ysbTaTa peuIeHUs] MaTEMaTUYECKOM 3a1auH;

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

e OLEHUBATh COOTBETCTBHE pEe3yJbTaTa LEIU U YCJIOBHUSAM, OOBACHSTH
MPUYHMHBI JOCTHKEHUS WIIA HEJIOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH,
HAaXOJIUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPsIMas, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX IPH PEIICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBarh MOHATUSAMH: NAPAIENBHOCTh M TMEPHEHIUKYISIPHOCTD
MPSIMBIX U TIJIOCKOCTEM.

KnaccuduimpoBath B3aMHOE pPACIOJIOKEHUE MPSAMBIX U MIJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JBYTPAHHBINA YIroJl, TPaHU JABYTPAaHHOIO YIJIa,
pedpo NBYIpaHHOIO YIJIa; JMHEHHBIN yroa ABYrpaHHOro yria; rpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSAMH: MHOTOTPAHHUK, BBITYKJIbIA M HEBBITYKJIbINA
MHOT'OTPAHHMK, 3JIEMEHTBl MHOTOI'PaHHUKA, MPABUIIBHBIA MHOTOI'PaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHHUKOB (MHpaMHJIa; IMpU3Ma,
MPSAMOYTOJIBHBIN Napajliesienunesn, Kyo).

Knaccuduimpoarb ~ MHOTOTpaHHUKH,  BbIOMpass  OCHOBaHUS IS
Kkjaccu(ukanuy (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPaBUIIbHBIC
MHOTOT'PaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUIeabl).

OnepupoBatb MOHSATUSIMU: CeKyIias MJIOCKOCTb, CEUCHHE
MHOTOI'PaHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXO0XJIEHHE T€OMETPUUYECKUX BEIUYHUH IO 00pasiam
WIHM alroOpuTMaM, IPUMEHSSI U3BECTHBIE AHATMTUYECKHUE METOJIbI MIPU PEIICHUU
CTaHAAPTHBIX MATEMaTHYECKUX 3a/ady HAa BBIYHMCIECHUE PACCTOSHUM MEXIy
JIBYMSl TOYKaMHU, OT TOYKHA [0 NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIMBAIOIINUMUCS IPSIMBIMHU.



Pemate 3a7aun Ha HaXOXJEHHWE T'€OMETPUUECKUX BEIUYHMH MO 0o0pasiam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHBIEC aHATMTUYECKUE METO/IbI IIPU PEIICHUH
CTaHAAPTHBIX MAaTeMAaTHYECKMX 3aJad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS TMPSIMBIMUA, MEXKIY MPSAMOH U TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucisate 00bEMBI M IUIOMIAIM  TOBEPXHOCTEM MHOTOTPAHHUKOB
(npuzma, mUpamuaa) ¢ MpUMEHEHHEeM (OpPMYJ; BBIYUCIATH COOTHOIICHHMS
MEX Iy TIOIIAISIMU TOBEPXHOCTEN, 00BEMaMU MOOOHBIX MHOTOI'PAHHUKOB.

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

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HHOOpPMAIUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUYECKHUX (DUTYpax, MPEICTABICHHYIO HA YepTexKax
U PUCYHKaX.

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

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

[IpuBoUTH TIpUMEpPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
KU3HU, pPACTIO3HABATh MIPOSIBJICHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpumeHATh TOy4eHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh peajbHbIC
CUTyallud W TNPUMEHATh W3YYEHHBIEC MOHATHS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTU4YeCKu CHOPMYIUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH peaTbHBIC
CUTyalldd Ha $3bIKE TE€OMETPUH, HCCIEHOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHITHM M TeopeMm, ammapara ainreOphl;
pelmaTh NpakTHYECKUE 3a/1aud, CBA3aHHBIE C HAXOXKIECHUEM TI'€OMETPUYECKHUX
BEJTUYHH.

11 KITACC

OnepupoBarh MOHATUSAMH: IIMHIPUYECKAsE MOBEPXHOCTh, 00pasyromue
MWIMHAPUYECKON  MOBEPXHOCTH; IWIMHAP; KOHUYECKas TMOBEPXHOCTD,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi TOBEpXHOCTb.

Pacno3naBate Tena BpaieHus (MUJIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MI0CKOCTH.

OnepupoBarh TMOHSATHUSMU: IMAPOBONW CErMEHT, OCHOBAaHWE CETMEHTA,
BBICOTA CETMEHTA; IIIapOBOM CJIOMW, OCHOBaHWE IIIAPOBOTO CJIOs, BBICOTA
[IAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

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

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

BbIauciasTh COOTHOIICHHSI MEXTY TUIOIIAISIMU TIOBEPXHOCTEH 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, CHI3Y; CTPOUThH CEUCHHS TEJ BPAIICHUSI.



N3BnekaTh, MHTEpNpETUpPOBaTH M MpeoOpa3oBbIBaTh HH(MOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, Mpe/ICTABICHHYIO Ha YepTexKax
U PUCYHKAX.

OneprpoBaTh NOHITUEM BEKTOP B IPOCTPAHCTBE.

BpINOMHATE JEHUCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha 4YHCIO, OOBSACHSTh, KAKUMH CBONCTBaMU OHHU
00J1a1a10T.

[IprMeHATh MpaBUIIO NapajuielICUNeaa.

OneprupoBaTh NOHATHUSAMU: JIE€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJHWHATBHI BEKTOPA, YIOJ
MEXIy BEKTOpaMH, CKaJIpHOE NPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMILIAHAPHBIE BEKTOPBHI.

Haxonute cymMMy BEKTOPOB U NHPOU3BEACHHE BEKTOpPAa HA YMUCIO, YIOJ
MEXKJYy BEKTOpPaMHU, CKAILIPHOE IIPOU3BEICHUE, PACKIIAABIBATE BEKTOP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTy reomerpuyeckue (PaKThl JUIsi PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJArarolluX HECKOJBKO IIaroB peLICHUs, €CJIM YCIOBUSA
IpPUMEHEHUS 33JIaHbl B SIBHOUM (hopMme.

Pematp npocreiime reoMeTprudeCcCKUe 3a1aud Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemate 3amaum Ha [J0Ka3aTesbCTBO MATEMATHYECKUX OTHOLICHUW U
HAaXOXKJECHUE TEOMETPUYECKUX BEIIMYUH [0 00pas3amM WM ajIropuTMam,
IIPUMEHSSI U3BECTHBIE METOJBl IPU PELICHUM CTAHAAPTHBIX MATEMATHYECKUX
3a7ad4.

[IpumeHsaTh TpOCTEHIINE NPOTrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1ad.

[IpuBOAUTH TIpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IMPUPOLEC U
YKA3HU, PACIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TOy4YeHHBIEC 3HAHHS Ha MPAKTUKE: aHAIU3UPOBATh PEAIbHBIE
CUTyallud U NPUMEHSATH W3YUYCHHBIE IOHATUSA B IPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKu CHOPMYITUPOBAHHOM MPOOJIEMBbI, MOJAEIUPOBATH peaTbHBIC
CUTyallul Ha SA3bIKE TIE€OMETPUMU, HCCIECN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHITHM M TeopeMm, ammapara anreOphl;
pelarb NpakTUYECKUE 3a/1aud, CBSI3AHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBo 4acoB
HanmenoBanmue pa3jiesioB JuiekTpoHHbIE (HUGPOBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
H TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
n padoThbI padoThbI
bubmnoreka IIOK
L Beenenie B crepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
[IpsMbIe U MIIOCKOCTH B
5 MPOCTPAHCTBE. 12 1 bubmuoreka [IOK
[TapaniaenbHOCTh NPSIMBIX U https://m.edsoo.ru/1c209e37
TJIOCKOCTEN
3 [lepneHuKyISIpHOCTD 12 bu6mmoreka [IOK
MPSAMBIX U IIOCKOCTEN https://m.edsoo.ru/1c209e37
4 Vsl MeXay NpsSMBIMU U 10 1 bubmuoreka [JOK
IJIOCKOCTSIMU https://m.edso0o.ru/1c209e37
bubanoreka LIOK
° Mrororpatitii 11 1 https://m.edsoo.ru/1c209e37
" bubmmoreka [IOK
6 OOBEMBI MHOTOTPaHHHKOB 9 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubmuoreka [IOK
pPacCTOSHUSA U YIIIbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOT'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 yacon
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3aesioB U TeM KoHTpoabHbIe I[pakTHyeckune
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
nporpamMmbl padoThI padoThI
bu6nuoreka [IOK
1 Tena Bpatetits 12 https://m.edsoo.ru/1c209e37
. bu6mmoreka [IOK

2 O0nenmer Ten S 1 https://m.edsoo.ru/1c209e37
BekTops

3 T — 10 1 bubnuorexa [JOK

pA https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
IToBTOpEHME,

4 00001IeHHE, . 1 bubnuoreka [IOK
cHUCTeMaTH3ausl 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 KJIACC
Ne Kosun4yecTBo 4acos
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonTtpoJbHbie IIpakTHyeckune
Bcero U3ydeHusl o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
OCHOBHBIC TTOHSTHS
CTCPEOMETPHUU: TOUKA,
npsiMasi, IO0CKOCTh,
npoctpanctso. [IpaBuna bu6nuoreka [JOK
M300paKeHUs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77c
M300pakeHUS TUIOCKOCTEH, d
MapauIeNbHBIX TPSIMbIX
(0Tpe3KoB), cepeIuHbI
oTpe3Ka
[TonsTHs: mepecekaronuecs
bu6anoreka LIOK
TJIOCKOCTH,
1 https://m.edsoo.ru/2d8a9c9
nepeceKaroIuecs mpsmas u 9
IUIOCKOCTh -
[TonsTHs: Mepecekaronuecs
but6mmoreka [IOK
TJIOCKOCTH,
1 https://m.edsoo.ru/db685e7
nepeceKaroIuecs mpsmast u 3
IUIOCKOCTh -
3HAKOMCTBO C 1 bubanoreka IJOK

MHOTI'OrpaHHUKaMH,

https://m.edso0.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

MHOT'OTPaHHUKOB Ha

pHUCYHKax, Ha

MIPOCKIIMOHHBIX YEPTEKaAX

HavansHbie cBeeHNS 0 KyoOe

U NIApaMUJE, UX Pa3BEPTKU U Bubmmorera [IOK
vosieii. Ceuerus 1 https://m.edsoo.ru/b30dff3
MHOT'OTPaHHUKOB 8

HauanbHubie cBenenus o kyoe

Y TIUpaMUJIe, UX Pa3BEPTKH U bubmorexa LOK
vosieii. Ceuerus 1 https://m.edsoo.ru/3d8ffd3
MHOT'OTPaHHUKOB .

[Tonstue 06

aKCHOMaTHYECKOM bu6nunorexa [IOK
IIOCTPOECHUH CTEPEOMETPUH: 1 https://m.edsoo.ru/Occ5c4f
AKCHOMBI CTEPEOMETPUH U €

CJIEJICTBHS U3 HUX

[Tonsitue 06

aKCMOMAaTHYECKOM bu6anoreka IIOK
IIOCTPOECHUH CTEPEOMETPUH: 1 https://m.edsoo.ru/239c8ch
aKCHOMBI CTEPEOMETPUH U 4

CJIEJICTBHS U3 HUX

[TonsTue 06

aKCHOMaTHYE€CKOM but6mmoreka [IOK
IIOCTPOECHUH CTEPEOMETPUH: 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

TToustue 00

aKCMOMAaTUYECKOM bubnuotexa [JOK
10 | mocTpoeHHUH CTEPEOMETPUH: https://m.edsoo.ru/258fc24
aKCHOMBI CTEPEOMETPUU U 5
CIIEJICTBUS U3 HUX
B3anmHoe pacnonoxxenue
NPSAMBIX B IIPOCTPAHCTBE: bubmuoreka [IOK
11 | mnepecekarommecs, https://m.edsoo.ru/1a2520f
napauiebHbIe U 6
CKPEIMBAIOIINECS TPSIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
bubmnoreka IIOK
napasuieNibHbIe MPSIMBIC B
12 https://m.edsoo.ru/93ad36b
MIPOCTPAHCTBE; 3
MapajuIeTbHOCTh TPEX -
MIPSIMBIX
[TapannensHOCTh MPSMBIX U
N ) but6mmoreka [IOK
MJIOCKOCTEHN B MPOCTPAHCTBE:
13 . https://m.edsoo.ru/ee1d19b
[TapamiensHOCTE IPSIMON U 9
IUIOCKOCTH 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

IIPOCTPAHCTBE https://m.edsoo.ru/2935a9%a
0
[TapannensHOCTH bu6muoreka [IOK
17 | mnnockocteil: napasniesbHbIe https://m.edsoo.ru/2e18f25
IJIOCKOCTH 5
CaolicTBa napajuiesbHbIX bubmorexa [IOK
18 . P https://m.edsoo.ru/e504d65
IJIOCKOCTEN 6
IIpoctrenmme
MIPOCTPAHCTBEHHBIE (PUTYPHI bubmmorexa [JOK
19 P P https://m.edso0.ru/4a28dc0
Ha IJIOCKOCTH: TETPadIp, 5
Ky0, mapasienenurnen B
bubmuorexa [JOK
20 | Ilocrpoenwue ceueHmit https://m.eds00.ru/1d434d0
f
bu6nuorexa [IOK
21 | TloctpoeHue ceueHMit https://m.edsoo.ru/ec26fe5
d
KonTponbnas pabota mo
teMe "[IpsiMbIe 1 IIIIOCKOCTH bubmuoreka [JOK
22 | B IPOCTpPaHCTBE. https://m.edsoo.ru/9a0a9e5
[TapaniensHOCTh MPSMBIX U 6
IJI0CKOCTE"
[lepnieHIUKYISIPHOCTD
i $II)MOI71 51 niociocn/l' bubmorexa I[JOK
23 P ' https://m.edso00.ru/b19f6a5

NEePIIEHAUKYIISPHbIE 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
[Ipusnak bu6nuoreka [JOK

26 | mTepNeHANKYISIPHOCTH https://m.edsoo.ru/f85bfc4
HPSIMOM U IIOCKOCTH 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
[epnienaukynsip u
HAaKJIOHHBIE: PACCTOSHUE OT bu6muoreka [JOK

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

pacCTosIHUEC OT HpHMOﬁ J0
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
IJI0CKOCTH
[lepnenukynsap u
HAKJIOHHBIE: PACCTOSTHUE OT bubmuoreka [IOK

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

34 | TOYKM O IIIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTosiHue OT IpSIMOH 10 c
IJI0CKOCTH
VYTIIBl B IPOCTPAHCTBE: Yrol bubmuoreka [IOK

35 | Mexny npsMoil u https://m.eds0o.ru/6b61b2b
IJIOCKOCTBIO 4
JIByrpaHHBIN yroll, bubmuoreka [IOK

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

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

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

NEPIECHANKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepneHqUKyYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK

but6mmoreka [IOK

39 https://m.edsoo.ru/ed9e2a8
MEPICHIUKYIIIPHOCTH ABYX .
IJIOCKOCTEH =
TleprieHAUKYIIPHOCTH
HJI(I))CKOCTCI;'/H pI/I3HaK Bubmorexa IIOK

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

41 https://m.edsoo.ru/e4972cd
MIePIEeHIUKYIIApaxX c
Teopema o Toéx bubnuorexa [IOK

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

43 p R https://m.edso0.ru/9f24673
MePIEeHIUKYIIApax 6
KonTponbnas pabota mo
TEMaM
"IlepneHAUKYISIPHOCTD Brbmuorexa LIOK

44 P y2Ip o https://m.edsoo.ru/5b971ef
MPSIMBIX | IIOCKOCTER" 1 3
"Vrisl MeXay NpSMBIMU U B
IJIOCKOCTSIMHA"

45 [TonsTe MHOTOTpaHHUKA, bu6nunorexa LIOK

OCHOBHBIC DJICMCHTbI

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.edsoo0.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
IIpaBunbHBIE
MHOTOTPAaHHUKHU: TIOHSATHE
bubnunorexa LIOK
MPaBUIILHOTO
49 https://m.eds00.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

MpaBWIbHAS TPEYTOJIbHAS
MUpaMKJIa U TPABUIBHBINA
TeTpasap; 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 | DrnemMeHTH CHMMETPHUH B https://m.edsoo.ru/b9e777d
nMpaMuIax, 9
napajuieNienunenax,
MTPABIIbHBIX
MHOTOTPaHHUKAX
Brruncienue 31€eMEHTOB bu6anoreka LIOK
52 | MHOrorpaHHHUKOB: p€Opa, https://m.edsoo.ru/6cdbece
JarOHaJIA, YTITbI f
[Tnomans 60koBOM
MOBEPXHOCTHU U MOJTHON
IIOBEPXHOCTH INPSMOU bu6muoreka [JOK
53 | mnpu3MBl, MIOMIAIH https://m.eds00.ru/37d8415
OCHOBaHMH, TEOpEMA O 7
OOKOBOI TOBEPXHOCTH
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

Kontposnbnas pabota mo bubmmorexa [JOK
95 " " https://m.edso00.ru/a95f5c0
TeMme "MHOTrOrpaHHUKH 4
bubmnoreka IIOK
56 | Ilomstue 06 006BEME https://m.edso0o.ru/7ad0020
b
bubmnoreka IIOK
57 | OO0BEM mupaMusl https://m.eds00.ru/235171b
3
N bubmmoreka [IOK
58 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
bu6anoreka IIOK
59 | OOBEéM mupaMuIbI https://m.eds00.ru/79c¢1031
2
N but6mmoreka [IOK
60 OOBEM mupamiE! https://m.edsoo.ru/2faadc3f
bubnunorexa LIOK
61 | OOBEM mpHU3MBI https://m.eds00.ru/7985360
8
62 O0BEM TTPU3MBI bubmorexa [IOK

https://m.edsoo0.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
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH. bubmmorexa [IOK
65 . https://m.eds00.ru/098beda
[ToctpoeHue ceueHuii B q
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH.
Beruncnenue paccrosiHum:
MEXy IBYMSI TOUKaMH, OT bubmorexa [IOK
66 . https://m.edsoo.ru/f7792ba
TOYKH JI0 MPSMOI1, OT TOUKH 9
710 TIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMU
Hrorosast KOHTpOIbHAS bubmorexa LOK
67 https://m.edsoo.ru/b9146bc
paborta 0
[ToBTOpenue, 0600IEHNE
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
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, ABYTPaHHBIX
YIJI0B, YIJI0B MEXKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KITACC

Ne KoimnuecTBo yacos DJIEeKTPOHHbBIE
Hara uudposbie
n/ Tewa ypoka Bcero Kontpoaeusre Hpakriyeckue U3YyYeHUS oOpa3oBaTeJibHbIE
o padoThI padoThI pecypesI
Cipepa i map: IlefITp, bubmuoreka [IOK
1 PAYC, JUIAMETD; 1 https://m.eds00.ru/0341bc2
TLJI0IIA b TTOBEPXHOCTH b
cdepbl B
Bzaumnoe
pacrosioxxeHue chepsl 1
5 TJTIOCKOCTH; 1 bubnuorexa [IOK
KacaTeJbHas IOCKOCTh https://m.edsoo.ru/bed12a43
K chepe; miiomaas
cdepbl
H3o0paxkenue chepsl,
3 mapapHa HJ‘IOCKOqC)TII/)I. 1 bubmmorexa [JOK
https://m.edso0.ru/bc15f7f2
Ceuenus mapa
Hunuaapudeckas
MTOBEPXHOCTb,
oOpasyromue bubnmnoreka [JOK
4 LAJIMHIPUYECKOU 1 https://m.edso00.ru/6054b8c
MOBEPXHOCTH, OCh 1
LWIAHAPAYECKON
MOBEPXHOCTHU
5 HunmuHap: OCHOBaHUS U 1 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
LUJIUHIPA HA
IUIOCKOCTH. Pa3BépTka
uunuHapa. CeyeHus
HUAJTUHIpPA
(TUTOCKOCTHIO,
MapaJyIeIbHON 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.edso0.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

OCHOBaHMA U OOKOBast 3
MMOBEPXHOCTh
N306pakeHne Konyca
Ha IJIOCKOCTH.
Pas3sépTka KoHycCa.
CeueHus KoHyca
10 (TUTOCKOCTHIO, bubmnoreka IIOK
napasuiebHON https://m.edsoo.ru/Obdelbe8
OCHOBAaHHIO, U
ILIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPILUHY)
KoMmOunanus ten
11 e — bubnuorexa [JOK
https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHororpasHuk,
OTIMCaHHBIN OKOJIO
cibepss; cibepa, bubnuoteka [JOK
12 https://m.eds00.ru/0b13615
BIIMICaHHAs B 3
MHOTOTPaHHHK WU B
TEJIO BpalleHUs
ITonsTHe 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.
CooTHOILIEHUS MEXKTY
16 N —— bubnunoreka LIOK
tan . https://m.edso0.ru/810cfleb
MTOBEPXHOCTEH,
00BEMaMU ITOT00HBIX
Tell
KontposbHas padota mo
17 temam "Tena bubmnoreka IIOK
BpamieHus" u "O0beMbI https://m.edsoo.ru/4a33a8ab
Ten"
18 Bekrop Ha MII0CKOCTH U bubmuoreka [JOK
B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cnoxxenue u bu6anoreka LIOK
BBIYMTaHUE BEKTOPOB https://m.edso00.ru/23f4f089
20 YMHOXEHHE BEeKTopa Ha bubnmnoreka [JOK
YHCIIO https://m.edsoo.ru/dee379eb
Pasznosxxenune BekTopa 1o
21 TPEM HEKOMILJIAHAPHBIM bubmuorexa [IOK
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
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
JENCTBUN C BEKTOPAMHU

Koopaunarao-
BEKTOPHBIN METOJI IIPU

but6mmoreka [IOK

23 peleHnn https://m.edsoo.ru/d3alfe30
reOMETPUUYECKUX 3a7a4
[IpssMmoyronbHas
CHUCTEMa KOOpJUHAT B
HIPOCTPaHCTBE. bubnuorexa [JOK

24 https://m.eds00.ru/48db705
Koopaunats! BekTopa. 8
IIpocrenimme 3agaum B -
KOOpJAHMHATAX
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
KOOpPJMHATHI B https://m.edso0.ru/77c22fc5
npocTpaHcTae”
[ToBTOpEHME, bubnunorexa LIOK

28 o0o0rIeHue 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,
TEOpEeMBbI Kypca
IUTAHUMETPUHU

29

[ToBTOpEHME,
000011ICHIE 1
cHUCTeMaTH3aIus
3HaHui. OCHOBHEIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
TUTAHAMETPUH

bubmnoreka IIOK
https://m.edsoo0.ru/078cd18
4

30

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

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

31

[ToBTOpEHME,
00001IcHNE U
cucreMarmni3anuia
3HaHu#. 3ama4un
HJ'[aHI/IMeTpl/II/I U METObI
UX pelIeHUs

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

32

[ToBTOpEHME,
o0o01ieHue u
CUCTEeMaTU3alLHs
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 bubnuorexa [IOK
cucTeMaTu3alus https://m.edsoo.ru/f465d10e
3HAHUU

OBILEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



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




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJTACC

Konx nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM 06p330BaTe

pe3yJbTara 0011ero o6pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMasi, INIOCKOCTb
. MMEHSTh aKCUOMbI CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPU PELICHUH FEOMe
7.2 IT
7.3 OnepupoBaTh NOHATUAMU: NIAPALIEIBHOCTD U NEPIEHANKYISIPHOCTD NPSMBIX I
7.4 KnaccugunmpoBars B3auMHOE pacoI0KEHHUE MPSMBIX M IUIOCKOCTEH B MPOCT]
75 OnepupoBaTh NOHATUAMU: ABYTPAHHBIN YroJl, TpaHU JBYIPAHHOIO yIJia, pedpe
yroJl JBYTPaHHOro yIiia, rpagycHas Mepa JBYTPaHHOIO yria
76 OnepupoBaTb NOHATHAMU: MHOIOIPAHHUK, BBIIYKJIBIA U HEBBITYKIIbI
' MHOI'OTpaHHMKA, IPAaBUJIbHBI MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHHUKOB (IMpamuja, Mpu3Ma, Hps
' ky0)
78 KnaccugunupoBarb MHOrOrpaHHUKH, BBIOMpasi OCHOBaHMS JUISl KiacCU(pUKAL
' MHOTOTPaHHHKH, IPAaBUJIbHBIE MHOTOTPAHHUKH, ITPSIMBIE M HAKJIIOHHBIE TPU3ME
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIas INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
yix >
7.10 OOBACHATH NPUHLUIIBI TOCTPOCHUS CEYCHUI MHOTOIPaHHUKOB, HCIIOJIB3YsI M€
711 Ctpouth ce4eHHs MHOTOTPAHHUKOB METOJOM CJE/IOB, BBINOJHATH (BBIH
' PUCYHKOB IIPOCTBIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amauM Ha HaXOXXJIEHHE T'€OMETPUUYECKUX BEJIMYMH IO oOpaslam
712 W3BECTHBIE AHAJIUTHUYECKUE METOABI NPU PEUICHUHM CTaHAAPTHBIX MaTeMaTH
' paccTOsSHUM MEXIy JBYMs TOYKaMHM, OT TOYKHM JO MpSAMOM, OT TC
CKPEIIMBAIOIIUMHUCS TPSIMBIMU
Pemarp 3amaum Ha HaXO0XJIEHHE T€OMETPUYECKHX BEJIMYMH IO O0pa3iam
713 M3BECTHBIE AaHAIMTUYECKUE METOJAbl MPU PEHIeHUHM CTaHJAapTHBIX MaTeMaTH
' YIJIOB MEXIY CKPELIUBAIOIIUMUCS MOPSIMBIMH, MEXIY MPSIMONH U IUIOCK
JBYTPaHHBIX YIJIOB
Bbruucnate 00bEMBI M IUIOMIAM MOBEPXHOCTEH MHOTOIPAaHHHUKOB (TPU3ME
7.14 OpMyJ, BBIYHMCIATH COOTHOLIEHMS MEXAY IUIOMAASIMH  ITOBEPXHOC
3

MHOT'OTPpaHHUKOB




OHCpHpOBaTB IMOHATHUAMUK: CUMMETPHA B IIPOCTPAHCTBC, HEHTP, OCh U IIJIIOCK

15 IJIOCKOCTh CUMMETPUU (QUTYPbI
216 W3BnekaTp, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MHPOPMALUIO O MPOCT
' burypax, npeAcTaBICHHYIO Ha YePTekKax M PUCYHKaX
717 [TpumensTh reoMerpuyeckue GakThl Ui PElICHUsI CTEPEOMETPUUECKHX 3ajat
' [IaroB PeHIeHHUs], €CJIU YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOI (opme
218 [IpuMeHsTh TNpoCTEHIINE MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMM!
' pELIEHNN CTEPEOMETPUUECKHX 3314
719 [IpuBOAUTE MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U JKU:
' 3aKOHOB T'€OMETPHUU B UCKYCCTBE
[IpuMeHATh NOJy4YEeHHbIE 3HAHUS HA MMPAKTUKE: aHAJTU3UPOBATh PEAIbHBIE CUT!
MOHATHUSL B MPOLIECCE TMOUCKA PEIICHUS MaTeMaTU4YecKHu CPOpPMYITUPOBAHH
7.20 pealbHblE CHUTyallud Ha SA3BIKE TI'€OMETPUHU, HCCIEN0BATh IOCTPOCHHbBIE
TreOMETPUUYECKUX TOHSATUN M TeopeM, ammapara aireOpbl, pemiath MpaKTE
HAax0KJICHUEM F€OMETPUUYECKUX BEJINYUH
11 KJIACC

Konx nposepsiemoro

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pPa30B?

pe3yJabTara cpeaHero oouero o6pa3oBaHus
6 I"'eomeTpus
OnepupoBaTh MOHATHAMHU: HWIMHAPUIECKAsi MMOBEPXHOCTH, 00pa3yroue I
6.1 HWIMHJIP, KOHHWYECKash IOBEPXHOCTh, OOpa3yoIlNe KOHUYECKOW IOBEf
MIOBEPXHOCTh
6.2 PacrniozHaBaTh Tea BpameHus (IHIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnosiokeHne ceprl U MIIOCKOCTH
6.5 OnepupoBaTh MOHATHSAMHU: MIAPOBOH CETMEHT, OCHOBAHHWE CETMEHTA, BBIC
' OCHOBaHMHeE IIaPOBOT'0 CJI0s1, BEICOTA MIAPOBOTO CIIOSI, IIAPOBOH CEKTOP
6.6 Bbruucnate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH TeN BpallleHUs,, T€OMET]
' hopmyr
6.7 OnepupoBaTh MOHSATHSIMH: MHOTOTPAaHHWK, BIHCAHHBIH B cdepy W OIH
' BITMCAHHAs] B MHOTOTPAHHUK WM TEJIO BPAIICHHS
6.8 BBIUUCIIATE COOTHOMEHHUS MEXTY TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMAMH
6.9 N300paxkaTh n3ydyaembie GUTYpPHI OT PYKH U C IPUMEHEHHUEM IPOCTHIX YEPT




BbIONHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX OOBEME

6.10
CHH3Y; CTPOUTH CEUCHHsI TEJl BPAILCHHS
6.11 W3BnekaTh, MHTEPIPETUPOBATH M MPEOOPa30BHIBATh HHPOPMALIUIO O TPOCT
' burypax, npeAcTaBICHHYIO Ha YepTekax 1 PUCYHKaX
6.12 [lpumensaTs reomerpuyeckne GaKThl JUIS PELICHUS CTEPEOMETPUYECH
' HECKOJIBKO [ITaroB PEIICHHS, €CIIH YCIOBHS IPUMEHEHHS 33/1aHbl B SBHOU ()
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIMONHATE JEWCTBHS CIOKEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB H Y1
' OOBSCHATH, KAKUMH CBOHCTBAMH OHHU 00JIaJIaf0T
6.15 [TpuMeHsTH paBUIIO NapajlieNenuIe a Npy CI0KEHUH BEKTOPOB
OnepupoBaTh NOHATUSAMHE: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKT(
6.16 BEKTOPOB, KOOpPAMHATHI BEKTOpPA, YIrOJd MEXKIy BEKTOpPAMM, CKaJspt
KOJIJTMHEAPHbIE U KOMIIAHAPHBIE BEKTOPHI
6.17 Haxonute cymMMy BEKTOPOB W TNPOU3BEICHHE BEKTOpAa HA YHCIO, Yrol
' IPOM3BEJICHUE, PACKIIABIBATH BEKTOP MO IBYM HEKOJIMHEAPHBIM BEKTOpaM
6.18 3agaBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBOM CHUCTEME KOOPAUHAT
6.19 Pematp npocreiinie reoMeTpuuecKue 3a/1a4l Ha IPUMEHEHUE BEKTOPHO-KC
Pemrate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKHX OTHOLICHHH |
6.20 BEIIMYUH IO 00pa3liaM WM ajJropuTMaM, MPUMEHSS H3BECTHBIE METO/IE
MaTeMaTHYECKUX 3a]a4
6.21 [TpuMeHsaTh mpocTeiilline MporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMM
' pELICHUH CTEPEOMETPUUECKHX 3a/1a4
6.22 [TpuBOANUTE TPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U KU
' 3aKOHOB F€OMETPHHU B HCKYCCTBE
[TpuMeHATh TONYYEHHBIE 3HAHMS Ha MPAKTUKE: aHAJIM3UPOBATh peab
U3yYeHHBbIC TOHATHS B IpOLIECCe IOMCKA PEIIEHUS MaTeMaTHYEeCKH C(
6.23 MOJICIUPOBaTh peajbHbIC CUTYallMM Ha S3bIKE TEOMETPUH, HCCIEI0B

HCIOJIb30OBAHHUEM I'COMETPUICCKUX MOHATUH U TCOpPEM, allriapara anre6pbl,
CBA3aHHBIC C HAXOXKJACHUCM I'COMECTPUYCCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

7

I'eomerpus

7.1

OcHoBHblE TOHATUS cTepeoMeTpuu. Touka, mpsMas, IIOCKOCTh, IpOCTpaHcTBO. Ilo

IMOCTPOCHUHU CTCPCOMCTPUU: AKCUOMBI CTCPCOMETPUUN U CIICACTBHUA U3 HUX

1.2

B3aumHoe pacnonoxeHre MNpsSMBIX B MPOCTPAHCTBE: MEpEceKarolluecs, NnapauieIbHbIe
[TapaniensHOCTh MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapauIeIbHbIE MPSIMBIE B IIPOCT]
MPSMBIX, TapaieIbHOCTh MPSAMOW M TUIOCKOCTU. YTIBI C COHAMpPaBIEHHBIMH CTOPOHA
npoctpanctBe. I[lapamiensHOCTh MJIOCKOCTEH: TMapasielbHble IUIOCKOCTH, CBOMCTBA
[Ipocreiime mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadip, KyO, Mapaijiesenumnes,

7.3

[lepneHUKyYIAPHOCTD NPAMOW M IIOCKOCTH: NEPHEHAUKYJSPHBIE MPSAMBIE B IIPOCTPAHC!
NEPIEHIUKYJSIPHBIE K IIOCKOCTH, IPU3HAK MEPIEHAUKYISAPHOCTH INPSIMOM M ILIOC
NEPIEHIUKYJSIPHON IUIOCKOCTU. YTJbl B INPOCTPAHCTBE: YIOJd MEXKIy IPSAMOM H IUIC
JIMHEWHBIN yroJl ABYTPAHHOIO yria. llepnenaukyinsp u HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU
OpsIMOW 10 IJIOCKOCTH, MpoeKuuss (GUrypsl Ha IUIOCKOCTh. IleprneHauKynspH
MEPIEHIUKYISIPHOCTH ABYX IJIOCKOCTEM. Teopema o TpEX MepreHauKyispax

7.4

IlonsTue MHOTI'OT'paHHHUKA, OCHOBHBIC 3JICMCHTBI MHOT'OI'PAHHHKA, BBITYKJIBIC U HCBBIITYKIIE
MHOTI'OrpaHHUKaA. HpI/ISMaI N-yrojipHas npu3ma, rpaHd U OCHOBAHUs NPHU3MBI, NIpsiMast U H
IOJIHasA MNOBCPXHOCTb IIPHU3MBI. Hapannenennne):[, HpﬂMOYFOJ'IBHBIfI napajiiejicnmIicy nu
yrojibHasd IUupaMuja, T'paHhd U OCHOBAHUC IIHpPaAMUBI, OOKOBass M IIOJIHAS IMOBECPXHOC]
yceqéHHa;I nupamujaa. ONeMEHTBI Npu3Mbl U NHAPAMHUIBI. HpaBI/IHBHHe MHOT'OI'paHE
MHOTI'OrpaHHUKA, NpaBUJIbHAA IIPpU3Ma U IIPABUJIbHAA THUpaMUJa, IMMpaBUJIbHAA TPCYT'OJIbE
TETpas’ap, KY6 Hpe,I[CTaBHeHI/Ie O IMPAaBUJIBHBIX MHOT'OI'PAHHUKAX: OKTA3AP, AOACKASAP U HKC
IUpaMubl

7.5

CI/IMMCTpI/ISI B IPOCTPAHCTBC: CHMMCETpUA OTHOCHUTCIBHO TOYKH, HpﬂMOfI, IIJIOCKOCT
InupaMuaax, napajuICaCrunmncaax, NpaBUuJIbHbIX MHOTOI'paHHUKAX

7.6

Bbluuciienne >1€MEHTOB MHOTIOIPaHHMKOB: péOpa, auaroHanu, yriel. llmomans Ooko
MOBEPXHOCTU NPSIMON MPU3MBI, IJIONMIAAb OCHOBAHMM, TeopemMa O OOKOBOIl MOBEPXHOCT!
OOKOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON MUpPaMUAbI, TEOPEMA O IJIOLAAHN yCeut

o0bEMe. O0BbEM MUpaMUIbI, TPU3MBbI

7.7

HO,Z[06HLIC TCJIa B IPOCTPAHCTBC. CooTHonIeHUS MCKAY TUIOIAAIMU HOBCpXHOCTCﬁ, 00BEM:

11 KITACC



Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

6 I'eomerpus
6.1 [{mmHAprYecKas MOBEPXHOCTh, 00pa3yloufe MIIMHAPHYECKON MOBEPXHOCTH, OCh LK
' [wmHap: ocHOBaHUS M OOKOBAs MOBEPXHOCTH, 00pa3ylomias U 0Ch, IIIONAAb OOKOBOM U
Konunueckass moBepxHOCTh, 00pa3yroliye KOHMYECKOW MOBEPXHOCTH, OCh U BEPIIUH
6.2 Konyc: ocHoBaHue u BepiinHa, oOpa3yooias U 0Cbh, IJIOMAAb OOKOBOM U IMOJIHOM MOB
o0pa3yroiye U BbICOTa, OCHOBaHMs U OOKOBasi TOBEPXHOCTh
6.3 Cdepa m mrap: ueHTp, pamudyc, OUaMeTp, IUIOMIAIL MOBEpXHOCTU cdepbl. B3anmH
' TUIOCKOCTH, KacaTellbHas IMJIOCKOCTH K cdepe, mionians cepsl
6.4 N3o0pakenue e BpalieHus Ha IIockocT. Pa3BépTka uMHIpa 1 KoHyca
6.5 KoMmOuHanmu ten BpalieHusi © MHOTOIPaHHUKOB. MHOTOIpaHHUK, OMHCAHHBIN OKOJIO
' MHOTOTPaHHUK, WU TEJIO BPAICHUS
6.6 [Torsitre 06 00béMe. OCHOBHBIC CBOMCTBA 00BEMOB Tel. TeopeMa 00 00BEME TIPSIMOY]
' cienctBus u3 He€. OO0BEM nmmHpa, Konyca. O0bEM MIapa u Iomaab chepsl
6.7 [Tomo6ubIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKIY TUTOIIAISIMUA TTOBEPXHOCTEH, 00F
6.8 Ceuenuss umnuHApa (IapajuleJbHO W MEPHEHAMKYISPHO OCH), CEYeHUs KoHyca (]
' pOXOoJsIIee Yepe3 BepIINHY), CEUYCHHS 1Iapa
Bektop Ha miockocT M B mpocTpaHcTBe. CIOXKEHHE U BBIYMTAHUE BEKTOPOB. YM
6.9 PaznoxeHue BekTopa 1o TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuio mapamienenumnesn:
C IPUMEHEHUEM IPaBUJI ICHCTBUI C BEKTOpaMHU
IIpssMoyrosbHas cucremMa KOOpAMHAT B mpoctpaHcTBe. KoopauHatel BekTopa. IIpocrel
6.10 VYron mexnay Bekropamu. CKalasipHOE MPOU3BEACHIE BEKTOPOB. BriuncieHne yriioB Mex

Koop1MHATHO-BEKTOPHBIN METOJT TPU PEIICHUH F€OMETPUYECKHX 3a/1a4




HHPOBEPSAEMBIE HA EI'S 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30BAHUA

Kox npoBepsiemoro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM Pe3y/JbTATAM OCBOEHHUS OCH
NPOrpaMMbl CpeHero oo0uero 00pa3oBaHus

Bilanenne meronamMm J10Ka3aTeNbCTB, aNrOPUTMaMU pELICHUs 3a1ad;

OIIEpUPOBATh IOHATUAMH: OIPEHCICHUE, aKCUOMa, TEOpeMa, CIIEI(
JI0Ka3aTelbCTBO, PABHOCUIIbHBIE (DOPMYTHPOBKH; MPUMEHATh UX; YMEHUE
IIPOTUBOIOJIOKHOE YTBEPKJICHHE, IPUBOIUTH IPUMEPHI M KOHTPIIPW!
MaTeMaTHYECKOW MHIYKIIMH; IPOBOJUTH JAOKA3aTEIbHBIE PACCYXKICHUS IIP]
JIOTUYECKYI0  IPABWIBHOCTh  PACCY)KICHUH; YMEHHE  OIEPHUpPOBATH
IIOAMHOKECTBO, OIIEpallMy HAaJ MHOXXECTBAMH; YMEHHE HCIIOIb30BaTh
anmapar Juisl OMCaHUs PEAIIbHBIX ITPOLIECCOB U SIBICHUN U IIPU PELICHUH 3
y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSAMU: Tpad, CBIZHBIN I
TUTOCKOCTH; YMEHHE 3aJ1aBaTh W OMHKCHIBATH Tpadbl Pa3IUIHBIMUA CIIOCOOAN
penieHuu 3a1a4y

YMeHue onepupoBaTh MOHATUSAMHU: HATYpaJIbHOE YMCIIO, LEJI0E YUCIIO, CTC
KOpPEHb HaTYpaJIbHOM CTENEHM, CTENEHb C PAalMOHAIBHBIM IIOKAa3aTelIEM,
nokasatesiem, Jjorapum 4ucia, CHHYC, KOCHHYC U TaHT'€HC ITPOU3BOJIbHOTC
palMOHAIbHOE YHUCIIO, UPPALMOHAIBHOE YHCIIO, MHOJKECTBA HaTypallbH
JEMCTBUTENBHBIX YMCEN; YMEHNE UCIIONIb30BaTh IPU3HAKU JI€JIMMOCTH, Hau
HauMeHblIee o0Iee KpaTHOE, alnropuTM EBKIMIa mpu pelIeHuu 3ajad;
MO3ULMOHHBIMU CUCTEMAaMHU CUYMCIICHUS; YMEHHME BBIIOJIHATH BBIYMCICHUE
BBIpQKEHUI CO cTeneHsMH U Jorapudmamu, mpeodbpa3zoBaHus APOOHO:
YMEHHUE ONEepPUPOBATH MOHATUSAMU: MOCIEI0BATEIbHOCTD, apHPMEeTHIECKas
nporpeccusi,  OeCKOHEYHO  yOBbIBarollas  IeoOMEeTpUYecKas  Iporpe
MOCJIeI0BATENbHOCTH, B TOM YHCJIE C IOMOUIbI0 PEKYPPEHTHBIX (O]
MOHATUSIMHM: KOMIUIEKCHOE YHUCIJIO, CONPSUKEHHBIE KOMIUIEKCHBIE UM
KOMIUIEKCHOTO 4Hcia, (popMa 3amucH KOMIUIEKCHBIX 4Yucell (TeoMeTpuyec
anreOpandeckas); yMeTb IPOU3BOJAUTH apU(PMETHUYECKUE JEHCTBUSA C
MIPUBOJUTD MPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHMCEIl; ONEPUPOBATH
3X3, onpeAeanTeah MaTPULIbI, TEOMETPUUYECKUI CMBICIT ONPEAETUTENS

YMeHHne omepupoBaTh MNOHATUSMH: PalMOHAIBHBIC, HpPpPAlUOHAIBHBIC,
Jorapu@mMuueckKue, TPUroHOMETPUUECKHE YPaBHEHUS U HEPABEHCTBA, UX CF
MOHATUSIMH:  TOXKIECTBO, TOXKJIECTBEHHOE IpeoO0pa3oBaHMUE, YpaBHEH
YpPaBHEHWH M HEPABEHCTB, PABHOCWIBHOCTb YPABHEHWW, HEPABEHCTB

YpaBHCHUA, HEPABCHCTBA U CUCTEMBI C ITOMOIIBIO Pa3JIMYHbIX HpI/IéMOB; pen




U CHCTEMbl C IIapaMCTpOM; IIPUMCEHATH YpaBHCHHUA, HCPABCHCTBA, I
MaTEMaTUYCCKHUX 3a1ad U 3aaa4 U3 pa3JIMdHbIX obnacrei HAaYKU U peaanofI

YMeHue omnepupoBaTh IMOHATUAMHU: (QYHKUUS, YETHOCTh (YHKIIMH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM (yHKIIUH
3Ha4YeHUs1 (QYHKIHUU Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIUS, aCHMITOTHI
BTOpasi MPOU3BOIHAS (PYHKINHU, TEOMETPUYCCKHIA U (HPU3MUYECKHIA CMBICHT T
OTpeNeNIEHHBIA MHTErpaJl; yMEHHE HaXOAWUTh AaCUMNOTOTHI Tpaduka ¢y
MPOU3BO/IHBIE CYMMBI, IPOU3BEACHHS, YAaCTHOTO W KOMIIO3ULUH (QYyH
KacaTeNbHOU K TpaduKy (QyHKIMH;, YMEHHE HAXOJUTh IMPOU3BOIHBIC DJIEM
WCIOJIb30BATh TPOU3BOIHYIO JJISI MCCIEOBAaHUS (PYHKIUH, HAXOIUTH I
3Ha4eHUs1 (PYHKIHIA; CTPOUTH TpadMKd MHOTOWIECHOB C HCIOJIB30BaHHEM
aHaM3a; MPUMEHSTh IPOU3BOIHYIO JUIS HAXOXKICHHUS HAWITYUIIEerO PEHIICHH:
COLMAIIEHO-9)KOHOMHYECKUX M (PU3NYECKUX 3ajadax; HaXOJUTh TUIOMIAAN
MHTETpaja; IPUBOAUTEH MPUMEPHl MAaTEMAaTHYECKOTO MOJEIHPOBAHUS C TIC

YpaBHEHUH

YMenue omnepupoBaTh NOHATUAMH: rpaduk (yHKIUU, oOpaTtHas (GyHK
TUHEWHas (QYHKIUS, KBaapaTU4Has (QYHKIUS, palroHaIbHas —(DyHK
TPUTOHOMETPUYECKHE (YHKIUU, OOpaTHbIE TPUTOHOMETPHUYECKHE
norapupmuueckas (QYHKIMH, YMEHHE CTPOUTh TpapuKd HU3y4YCHH
npeoOpa3oBaHuss rpaukoB (QYHKIMHA, HCHOIB30BATh TIpaduKU IS
3aBUCUMOCTEH, NMpU pEILICHUHU 3a/1ady U3 APYruX Yy4eOHBIX IMPEeIMETOB U
BbIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEXKIY BETMUYMHAMM; HCIIOJIb30BaTh C
JUI peIIeHUs YpaBHEHWH, HEpaBeHCTB M 3aJady C MapaMeTpamMH; H3(
TJIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHU, HEPABEHCTB M UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha II
IBW)KEHHUE, paboTy, CTOMMOCTb TOBAapOB U YCJIYT, HAJIOIH, 33Ja4u U3 00J
CeMEeMHBIMU (PMHAHCAMU); COCTABIIATH BBIPAXKECHUS, YPABHEHUSI, HEPABEHCTI
3a/1a4M, MCCIECNOBaTh IOJyYEHHOE PEUICHHE M OLEHUBATh IPaBAONOnO0C
MOJICJINPOBAaTh pealbHblE CHUTYallUM Ha S3bIKE MAaTEMaTHKH; COCTaBIIs
HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEI0BATh IOCTPOECHHb
anmnapara ajnreOpbl, HHTEPIIPETUPOBATH MMOTYYECHHBII pe3ynbTar

YMeHue omnepupoBaTh MOHATHUAMU: CpeHee apHu(pMeTHUecKoe, MeIuaHa,
3HAUEHUs, pa3Max, AMCIEPCHs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOIO
UHTEPIPETUPOBaTh HWHPOPMALMIO, TPEICTABIECHHYI0 B Ta0iuuax, E
OTPa)KAIOIYI0 CBOWCTBA PEaJbHBIX IPOLIECCOB M SBJIECHUH; NPEACTABIAT
TaOJIMIl ¥ AUarpaMM; UCCIIE0BaTh CTATUCTHYECKUE JJAaHHbIE, B TOM YHUCIIE (
METOJIOB M JJIEKTPOHHBIX CPEACTB; TpapHUUECKH HCCIIEAOBAaTh COBMECTHE
JyarpamMM paccerBaHUs U JIMHENHOW perpeccuu




YMeHHe onepupoBaTh MOHATHIMU: CIyYalHBIA OMBIT U CIy4aliHOE COOBIT
COOBITHSI; YMEHHE BBIYHCISATH BEPOATHOCTh C HCIOJIB30BAHUEM Tpadus
(hOpMyIIbI CIOKEHHUS U YMHOKEHUSI BEpOSITHOCTEH, (hOpMyITy TOJTHOM BEpos
KOMOMHATOpHbIE (PAKThI U POPMYJIbL; OLIECHUBATh BEPOSTHOCTU PEATIbHBIX CC
MOHATUSIMH: ClIydaiiHas BEJIMYMHA, pacIpelesieHHe BEpOSTHOCTEH, |
JUCTepCUsl U CTaHJAPTHOE OTKJIOHEHHUE CIIY4ailHON BETWYMHBI, (QYHKUUU
PaBHOMEpHOTr0, MOKa3aTeIbHOIO W HOPMAJbHOTO PACHpPENCICHUI; yMel
W3YYECHHBIX pacIpeleseHUil g penieHus 3a1ad; 3HaKOMCTBO C IOHSITH.
METO/]Ibl BEIOOPOUHBIX UCCIIEI0BAaHUI; YMEHHUE IPUBOJAUTH MPUMEPHI ITPOSIB]
B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE ONEPUPOBATH MOHATHUSN
YHCIIO COYETaHUM, YUCTIO MepPecTaHOBOK; OuHOM HbloTOHA; yMeHHe puMeH
paccyxaeHusl IJIs pelleHHs 3a7ad; OICHUBAThb BEPOSTHOCTU peallb
BEPOSTHOCTHYIO MOJIENTb M HHTEPIPETUPOBATDH MOMYyYEHHBINH Pe3yabTaT

YMeHue onepupoBaTh MOHATHUAMM: TOUYKA, IPsIMasi, IJIOCKOCTb, IIPOCTPAHC
yriaa, IUIOCKMM yroJ, JBYTPaHHBIM Yroj, TPEXTPaHHBIM yrod,

[apaJUIEIbHOCTh U NEPHNEHANKYJSIPHOCTD IPSIMBIX U INIOCKOCTEH, YTOJ M
IPSIMOM M IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMHM, PACCTOSIHUE OT TOYK]
MEXIy NIPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSMHU; YMEHHE HCIIOJIb:
n3ydeHHble (DAaKThl M TEOPEMBI IUIAHUMETPUU; YMEHHE OIICHHBATH pa3Me
MHpA; CTPOUTh MAaTEMATHYECKHE MOJEIN C MOMOIIBI0 T€OMETPUYECKUX I

CBA3aHHLIC C HUMU MMPAKTHYCCKUC 3aa4U
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YMeHue onepupoBaTh MOHATHAMM: IUIOIIAAL (GUTYphI, 00BEM (UTYpHI,
MHOTOTPaHHHUK, CEUeHHEe MHOTOTpaHHMKA, KyO, NapajuleNenures], Mpu
MOBEPXHOCTh BpallleHHs], LWINHAP, KOHyc, map, cdepa, riomans cdr
MUPaMUbI, TPU3MBI, KOHYCa, IUINHIPA, 00BEM KyOa, MPSMOYTOJIBHOTO TI
NpU3MBbl, LWIUHApA, KOHYCa, Iapa, pa3BEPTKAa IMOBEPXHOCTH, CEUe
NapajuIeJIbHbIE OCH WM OCHOBAHHUIO, CEYEHHE 11apa, INIOCKOCTh, KaCaroIasl
YMEHHUE CTPOUTh CEUEHHUE MHOTOTPaHHMKA, H300pa)kaTb MHOTOTPAHHUK
BpAILIEHUs, UX CEYECHMs], B TOM YHCIIE C IIOMOILBIO IEKTPOHHBIX CPEACTB;
reOMETPHUECKUX (PUTYp, CAMOCTOSTEIBHO (POPMYJINPOBATH ONPEAEICHUS 1
THIIOTE3bl O CBOMCTBAaX W NPU3HAKAX TIeOMETpUYECKUX (uryp, o00CHOB
yYMEHHUE MPOBOAUTH KiIAacCHPUKAIMIO (UTYp MO pa3IMYHBIM IMPU3HAKAN
JIOTIOJTHUTEJIbHBIE TIOCTPOEHUS
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YMeHne ornepupoBaTh MOHATHAMH: JBI)KEHUE B IMPOCTPAHCTBE, Mapajlieb
IUIOCKOCTH W B TIPOCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHHE IOJO0MS, |
pacrio3HaBaTh paBHBIE W IMOAO0OHBIE (UTYPBI, B TOM YHCIE B TPUPO]
WCIIOJIh30BATh TEOMETPUYECKHE OTHOIICHHS NP PEUICHUH 3a/1a4; HAXOIUT
(nmuHa, yroi, miuomanb, 00bEM) MPU PEHICHUU 3a1ad U3 APYTUX y4eOHBI
KM3HU; YMEHHE BBIYMCIISITH T'€OMETPHUYCCKHE BEIMYHMHBI (UIMHA, Yrod,




MOBEPXHOCTH), HCIOJNB3ys H3y4eHHBbIE (OPMYJIbl U METOIBI, B TOM 4l
MUpaMHIIBl, TPU3MBL, KOHYCa, NWIMHAPA, IUIOManb cdepbl;  00b
napauiesienure/a, MMpaMuIbl, TPU3MBI, IIHITHHIPA, KOHYCA, IIapa; yMEHHE H
MOI00HBIX PUTyp

YMmenue ONCpHUpOBaATh MNOHATUAMMU: MPAMOYTrOJibHasAs CUCTEMA KOOpAMWHAT,

KOOpAUHATBl BCKTOpA, CyMMa BCKTOPOB, HNPOU3BCACHHUC BCKTOpPAa HA YUC

12 0a3ucy, CKaJlsIpHOE IPOU3BEJCHHUE, BEKTOPHOE IPOU3BEICHHUE, YTON
MCIOJIb30BaTh BEKTOPHBIA U KOOPJMHATHBIN METOJ VISl PEIICHUSI TEOMETPH
y4eOHBIX TPEMETOB
YMeHue BbIOMpATh MOAXOMALINI METOJ JJIsl PEIIeHUs 3aJa4yu; MOHUMaHU

13 W3YYCHUH TPHPOJTHBIX W OOINECTBCHHBIX MPOIIECCOB W SIBICHUH; YMCHHU

3aKOHOB MAaT€MaTUKH B HCKYCCTBE, yMEHHE TMPUBOIUTH MPHUMEPHI
POCCUICKON U MUPOBOI MaTeMaTUYECKON HAyKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI' 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypasnbnble u nensle uncna. [lpu3Haku 1eIMMOoCTH HEbIX Yncell
1.2 Parnmonanbubie ynciaa. OOBIKHOBEHHBIC U IECSITUYHBIC TPOOU, IPOLIEHTHI, OCCKOHEUHBIE Mepl
1.3 Apudmerndeckuii KOpeHb HaTypaIbHOU cTeneHu. J{elicTBHS ¢ apu(PMETHIECKUMU KOPHSIMH |
1.4 Crenessb ¢ 11eabIM nokaszaresneM. CTeneHb ¢ palnoOHAIbHBIM 1oKa3zaTeseM. CBONCTBA CTENEH]
1.5 Cunyc, KOCHHYC M TaHT'€HC YUCJIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, aPKTAHT'€HC YHCJ
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypaIbHbIC JOrapu(MbI
17 HelictButenpHbie yucia. ApupMETHYECKUE OINepaluu C JEHCTBUTEIBHBIMH YuciaamMu. [
' IpaBUJIa OKPYTJICHUS, IPUKUAKA U OLIEHKA Pe3yJbTaTa BEIYUCICHHHA
1.8 [IpeoOpaszoBanue BhIpaXKeHUH
1.9 KommuiekcHbie uncna
2 VYpaBHEHMs U HEPAaBEHCTBA
2.1 [{enbie v 1pOOHO-pallOHATbHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHS
2.4 IToka3zarenbHble U TorapupMUIecKre ypaBHEHUs
2.5 Llenbie 1 1pOOHO-paAIIIOHAIEHBIE HEPABEHCTBA
2.6 WppanmoHnanbHble HEpaBeHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUecKie HepaBEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbI JMHEWHBIX YpaBHEeHUI. OnpeeanTenh MaTPULbI
3 OyHKIMYN 1 TpapUKU
31 Oynk1us, cnocoOs! 3ananus ¢pynkuuu. ['papux pynkumuu. Bzaumuo obpatHsie pyHkimu. Y
' [Tepuonuueckue GyHKIUU
Ob6nacte ompeneiaeHuss W MHOXKeCTBO 3HadeHUM Qynkuuu. Hymm dynkuun.  ITpon
3.2 [TpomMexyTkH MOHOTOHHOCTH (PYHKIMH. MakcUMyMbl 1 MHUHUMYMBI (QyHKIHH. Hanbomsm

(GYHKIIMHM Ha IPOMEXKYTKE




Crenennas pyHKUMS ¢ HaTypaJbHBIM M IENbIM MoKa3zarenaeM. E€ coiicTBa u rpaduk. Cae

3.3
CTETEeHH
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U IpaduKu
3.6 Touku pa3pbeiBa. AcUMITOTH rpadukoB ¢pyHnkuuid. CBolicTBa (PYHKIMI, HEMPEPHIBHBIX HA OT
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUS [TOCIIE0BATEIHLHOCTEH
3.8 ApudmeTrnueckas U reoMmeTpuueckas nporpeccuu. opmya ciI0XKHBIX TPOIIEHTOB
4 Hauana maTemaTudyeckoro aHaausa
4.1 [TpousBoanas ¢yukiuu. [IpousBoaHbIE A€eMEHTAPHBIX (YHKIUN
49 [IprumeHeHne TPOU3BOJHON K MCCIEIOBAHNIO (YHKIMKA HA MOHOTOHHOCTH M SKCTPEMYMBI.
' HAMMEHBIIIETO 3HAYCHUS! QYHKIIUN HA OTPE3KE
4.3 [TepBooOpaznas. MuaTerpan
9) MHo>xecTBa U JIOTHKA
51 MHoxecTBO, onepaiuu Haj MHOKecTBaMHU. /luarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 [Tpsimble M TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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