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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
oOywarormuxcst 10 —11 xmaccoB paspabotaHa ©Ha ocHoBe DenepanbHOTO
roCyJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEIHEro o0Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHWH, TPEIBABIICMBIX K
MaTeMaTH4eCKOMYy OOpa3oBaHUIO, W TPATUIMA POCCUUCKOr0 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYuBaeT OBJIAICHUE KITFOUCBBIMH KOMIICTCHITUSAMH,
COCTaBJISIIOIIMMHU OCHOBY JJII CaMOpPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
IIEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU 00YYaroIInXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpHUM Ha YPOBHE CpeIHEro oOmIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
OPEeIMETHBIX PE3yJIbTATOB OOYYEHHS T€OMETPUM B HAMNPABICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (QopMuUpoBaHUs (YHKIHOHATBHOM MaTeMaTUYeCKOU
TPaMOTHOCTH, U3yY€HUs IPYTUX Y4eOHBIX NUCHUIUIHH. Pa3zButue y oOydarommxcs
NPaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUU T€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO0 W HACaJIHHOTO, XapaKTepe OTPaKCHHs
MaTeMaTHYECKON HayKO! SIBJIEHUH U IIPOLIECCOB PEaIbHOI0 MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MaTEMATUYECKOr0 MOJEIMPOBAHNS B HAYYHOM ITO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS YUAIIUXCs, a
TaK)K€ KayeCTB MbILIUICHUS, HEOOXOOUMBIX MJIi aJalTallud B COBPEMEHHOM
o011ecTBe.

['eomeTpus siBisgercs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, TaK Kak OOECHeYMBAaeT BO3MOXKHOCTb H3YyUEHHUS Kak
JTUCIHIUTAH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTAPHOI.

Jlornyeckoe MpluieHue, (GOpMHUPYEMOE NPH H3YYEHHH OO0Yy4YarOIIUMHUCS
MOHATUWHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKIACHUI
B XOJI€ pEIICHUS TECOMETPUYECKHX 3a/Jad, YMEHHE BBIIBHUTAaTh W OMPOBEPraTh
THIOTE3bI HEMOCPECTBEHHO HCIONB3YIOTCS TPHU PEIICHUU 3a7ad eCTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3HUKH.

YMeHue opueHTHUpPOBATHCS B NMPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JacTIX AEATEIbHOCTU ueioBeka. OpHeHTalus 4YeJoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHUE €ro COIMAIbHOrO ObITHA, (opma
OTPaKEHHUSI OKPYXAIOIIEr0 MHpa, YCJIOBUE YCIEUIHOIO IMO3HAHUS M AaKTHUBHOIO
npeoOpazoBaHusi  JAEUCTBUTENBHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
o0Opazamu 00bEINHSIET pa3Hble BUABI YUEOHOM U TPYIOBOM AESITETbHOCTH, SBJIACTCS
OJHUM M3 TPOPECCHOHATHHO BaXXHBIX KA4YECTB, MOITOMY AaKTyallbHa 3ajada
dbopmupoBaHus |y OOyYalOIIMUXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS KAk
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHHUST — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOHN JAEITeTbHOCTH TI0 MHOTUM HaIPaBIICHUSM.



Ilenp ocBoeHus mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — oOmeoOpa3oBaTebHOE M OOMIEKYJIBTYPHOE pa3BUTHE
oOyuaromxcs yepe3 ooecrneyeHrne BO3MOKHOCTH MPUOOPETEHHS U UCTIOTIB30BaHUS
CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUW W  JEHUCTBUM, CHEUU(PUYHBIX
re€OMETPUH, BO3MOXKHOCTH  YCIICITHOTO  TPOJOJDKEHHS  00pa3oBaHUsl IO
CTHEIMATFHOCTSAM, HE CBSI3aHHBIM C IPUKJIATHBIM UCIIOIF30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMeTpur Ha ©0a30BOM YPOBHE TpeJHA3HAYCHA IS
00yYaroluMXcs CPeHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTro oO1iero odpa3zoBanusa. Takum oOpazom, oOydaroniuecs: Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTH 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKoi reOMETpUH U HEOOXOIUMBIE JUIsl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, 0oHM HMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHI0 OoJiee ri1y0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKHUX 3HAHUSX B
poecCHOHaNEHOM AESITEIIbHOCTH.

JlocTmkeHHe 1eMM OCBOCHHSA MPOrpaMMbl  00ECIIEYMBAECTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3adad. llpuopureTHBIMH 3aJjadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBIsStOTCS:

e (dopMupoBaHHE TPEICTaBICHUS O TEOMETPHUH KaK YacTH MHPOBOU

KyJbTYPBI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIM MHPOM;

e (opMupoBaHHE MPEICTABICHISI O MHOTOTPAHHUKAX U TeJlaX BPAIICHUS KaK
O BAXKHEWIIUX MATEeMATHUYECKUX MOJEJSAX, MO3BOJIAIONIMX ONMHMCHIBATH U
U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHME YMEHMs pACIO3HABaTh Ha 4Yeprexax, MOJIENIAX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJIaJICHUE METOJAMU PEILEeHUs 3a/1a4 Ha MOCTPOCHMsI Ha M300paKeHMSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHME YMEHHUS OMNEPUPOBATH OCHOBHBIMU TMOHSTUAMH O
MHOTOTpaHHHUKaX U TellaX BPAIICHHsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  pEHICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe YMEHHA TPOBOAWTH  HECIOXHBIE  JIOKa3aTeIbHBIC
pacCcy X JeHUs B XOJ€ PEUICHHs CTEPEOMETPUYECKUX 3aJad W 3adad ¢
MPAKTHYECKUM COJICP)KaHUEM;

e pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH 00yUaromuxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIIEIOBATENBCKUX YMEHUM, KPUTUIHOCTH
MBIIILICHUS;

e (opmupoBaHue PyHKINOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON IT'€OMETPUU:
yYMEHHE Pacro3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEW B PEaJbHBIX JKU3HEHHBIX CUTYyalUsX U MpU HU3yUYEHUU
APYTUX  y4eOHBIX  MPEAMETOB, MPOSBICHHUS  3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIMPOBATH UX HA SI3bIKE T€OMETPUU U CO3]/1aBaTh
rE€OMETPUYECKUE MOJIEIH, TPUMEHSITh OCBOCHHBIA T'€OMETPHUECKUN
anmapaT AN peUmIeHHs — MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OIICHUBATH MOJyICHHBIE PE3YIbTATHI.



OTnUYUTENbHOM OCOOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIOUEHHE B KYPC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHBHOTO
MO3HAHUA, U OINpPEACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAX HUMH, UYTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M NPOCTPAHCTBEHHOT'O MBILUICHHUS,
CTUMYJIUPYET NPOTEKAHUE UHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUIIEMY
U3YUYEHUIO MIpEeAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCThb IPEIMETHO-
IIPAKTUYECKON JESITEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Yy
YYAIIXCS B Kypce CTEPEOMETPHUH IPOBOJUTCS 3a CUET PELICHMS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30oB M 3ajad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3manue oOpa3a TPOBOJUTCS C OMNOPOM Ha HATISTHOCTh, a
ONepUpOBaHUE 00pPa30M — B YCJIOBUAX OTBJICUEHHUS OT HATJISAHOCTH, MBICIEHHOTO
WU3MEHEHMS €r0 UCXOHOTO COJIEPKAHMS.

OcHOBHBIE copepxaTenbHble JIMHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MmuororpanHukn», «lIpsmMble U MIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl M1 KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTMYECKUX YMEHHM
pacnpenensieTcss He TONbKO M0 COAEPKATENbHBIM JIMHUSAM, HO U IO TOJaM O0y4eHHUs
Ha ypPOBHE CpPEeHEro 00111ero 00pa3oBaHuUsl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM
OCBOEHHUS paboueil mporpamMmbl, pacHpelesl€éHHbBIM 10 TrojaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
NOHATUSAMHU U HAaBBIKAMM OCYLIECTBIIUIOCH ITOCIIEIOBATENBHO U IOCTYNATENIBHO, C
cOOJII0/IEHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEJCTABICHUN OO0YYaromuXcs, pacliupss H
yrayOssist e€, oOpa3ysi MPOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoautes 2 yaca B Henenro B 10 kiracce n 1 yac B
Hegneno B 11 kiacce, Bcero 3a iBa roja ooyuenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeomMeTpuu. Touka, mpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosnokeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECH,
napajulelIbHble M CKpeuuBaroniuecs InpsMble. [lapamnenbHOCTs HpsAMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IAPAIUICIIbHBIE IpPsMbIE B  MPOCTPAHCTBE;
[IapaJuIeIbBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTD NMPSAMONW U IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMA CTOPOHAaMH; YIOJ MEXAY MNPSIMbIMH B IPOCTPAHCTBE.
[TapamnenbHOCTB INTIOCKOCTEN: MTapajuIesIbHbIE IIJIOCKOCTH; CBOMCTBA MTapaJUIeIIbHBIX
mwiockocted. [Ipocreifire mpocTpaHCTBEHHbIE (UTYPHl HA TIJIOCKOCTHU: TETPAdIP,
KyO, mapasuiesienuie];; HIOCTPOEHUE CEUCHHM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIAPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJJIENbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpEMa O NPSIMOM
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JABYIPAHHBIM  Yroj, JIMHEWHBIM Yrojd JBYTPAHHOIO  yIJIA.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 INIOCKOCTH, PACCTOSHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKIMsI (GUTYPBI HA MJIOCKOCTh. [lepneHaAuKyIspHOCTh
IJIOCKOCTEM: NMPHU3HAK MEPNEHAUKYISIPHOCTU JBYX IUIOCKOCTEH. Teopema O TpEx
MIEPIICHINKYJISPAX.

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'DAHHHUKA, BBIITYKJIbIC
Y HEBBITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronsHas
pU3Ma; TpaHd U OCHOBAHUS MPHU3MBIL; MPsAMasi U HAKJIIOHHAs MPU3MbI; OOKOBas U
MOJTHAs OBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes, U ero cporcra. llupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAS M MOJTHAS MOBEPXHOCTh MUPaMUIbL; MPABUIIbHAS U
yceuéHHas nupamMuga. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBunbHble
MHOT'OI'PaHHUKHU: TOHSATHE MPAaBWJIBHOIO MHOTOTPAaHHMKA; IIPAaBWIbHAs IPU3Ma U
[paBUWIbHAS THUPAMUJA; [pPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U IPABUIbHBIN
TteTpa’dap; KyO. IlpencraBiieHne o0 NpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTa’p,
Joziekasip ¥ ukocasap. CeueHust Ipu3Mbl U IUPAMHUIBI.

CumMeTprs B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTU. DJIEMEHTHI CHMMETPHUY B MIUPAMUIAX, TAPAIIIETNETIUIIEIAX, TPABUIIBHBIX
MHOT'OTPaHHHKAX.

Brluncnenue 5J€MEHTOB MHOTOTPAHHMKOB: péOpa, aMaroHaad, YIJIbl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM TOBEPXHOCTH MNPAMON MPHU3MBI,
TUI0LIAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM Mpu3Msbl. [1no1aas
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OOKOBOW IOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW INHPAMHUJIBI, TEOpEMa O
iomaan yceu€HHon nupamuibl. [lonsitue 06 00béme. OObEM UpamMuabl, IPU3MBI.

[lonoGubpie Tena B mpocTpaHcTBE. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TOTI0OHBIX TEJL.

11 KJIACC

Tesia Bpalenus

HunuHapuyeckas MOBEPXHOCTb, oOpasytomue UUIMHIPUYECKON
MMOBEPXHOCTH, OCh LMJIWHIPUYECKON TMOBEpXHOCTU. [[MnuHIp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIas W OCh;, IUIOMAJb OOKOBOM U IIOJTHOM
MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromne KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW nmoBepxHOCTH. KOHyC: oCHOBaHME U BepllMHA, 00Opa3yrolias
1 OCb; TIJIOI1a/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBaHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIA[b IMOBEPXHOCTU ChepBhl.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTelbHas MJI0CKOCTh K cdepe;
IJI011a/1b CEephI.

N306pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka LUIUHIpPA U KOHYCA.

KomMOuHanuu tesn BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMTMCAHHBIN
okoJ10 cdepsl; chepa, BIUCAHHAS B MHOTOTPAaHHUK, WK TEJIO BPAILICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIC CBOCTBA 00bEMOB Tel. Teopema 06 00BEME
MPSIMOYTOJILHOTO TMapajuienenurnena u ciuencteus w3 He€. OOBEM MUIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[TogoOuble Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXKIY IMIOMAISIMHU
MOBEPXHOCTEH, 00BEMaMU NTOT0OHBIX TEJL.

Ceuenus mwIMHApa (MapaJUIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYyCa
(mapayieTbHOE OCHOBAHUIO U IIPOXOSIIEE Yepe3 BEPIINHY ), CEUCHUS I1apa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha mmockoctu U B npocTpaHcTBe. Cl10KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILTAHAPHBIM
BekTopaMm. IlpaBunmo mnapamienenunena. PemeHue 3agad, CBSA3aHHBIX C
IIPUMEHEHUEM I[IpaBUJl JACUCTBUUA € BeKTopamu. IllpsAmoyronpHas cucrema
KoopauMHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amadyn B
KOOpAMHATaX. YTol Mexay Bekropamu. CKalgpHOE MPOU3BEIAECHHUE BEKTOPOB.
Boluncnenue yrioB MexXIy MPSMBIMH U IJIOCKOCTSMH. KOOpIMHATHO-BEKTOPHBII
METOJ] TPU PEIICHUN T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPAMMbl y4EOHOTO MpeaMeTa
«MaremaTrka» XapakTepu3yITCs:

I'paxxpanckoe BocnuTaHme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA O0YYAIOIIEeTOCs KaK aKTUBHOT'O
U OTBETCTBEHHOIO WIEHAa POCCHUHCKOro OOIecTBa, TMPEJACTABICHHEM O
MaTeMaTHYCCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MpoIeAyp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA MHCTUTYTaMH B COOTBETCTBHU C HX
GYyHKIUSIMYA ¥ HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKECHHUS K
MPOIILJIOMY Y HACTOSIIIIEMY POCCUICKONW MAaTEMATHKHU, [ICHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIDKCHUN B JPYTrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTHYECKOTO  IIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHECHUEM JTOCTHKEHUN HAYKU U JAEATEIHbHOCTHIO
y4EHOT0; OCO3HAHMEM JIMYHOTO BKJIA/Ia B IOCTPOSHHUE YCTOHYUBOTO OYIyIIero.

IcTeTHYECKOE BOCIIUTAHNE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYas ICTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKAeHUN; BOCIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA.

du3nveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTbIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 370poBOro u 6e30macHoOro odpasa *K1U3HU, OTBETCTBEHHOTI'O OTHOIIICHUS
K CBOEMY 3JI0OPOBBIO (370pOBOE MHUTaHME, COAJTAaHCUPOBAHHBIM PEXUM 3aHATUU U
OTZIbIXa, peryJisapHas pu3nyeckas akTUBHOCTh); PU3HUECKOTO COBEPIIICHCTBOBAHMUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOMN JEATEIHHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYJOJIIO0HS; MHTEPECOM K
pasnmuuHbBIM  cepam  TIPoECCHOHAILHOW  JICATCIIBHOCTH,  CBS3aHHBIM €
MaTEeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccun W pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIaHBI,
FOTOBHOCTHIO U CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEU JKM3HU, TOTOBHOCTBHIO K aKTHUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]la4 MaTeMaTHYeCKON HaIpaBJICHHOCTH.

IKOJOrnIecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYpPhl, MOHMMAHUEM BIIMSHUS
COIMAJIBHO-2KOHOMMYECKHUX TMPOIIECCOB Ha COCTOSIHUE MPUPOAHON M COLMATBHOM



CpeIpl, OCO3HaHHEM TJO00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieMm;
OpPUEHTALIMEN HA NMPUMEHEHUE MATEMATUYECKUX 3HAHWUW U1 PELICHUs 3a7ay B
00J1acTU OKpY>Karoel Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJIEACTBUU TSI OKPYIKAIOIIENU CPELBI.

I{eHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM U  OOIIECTBEHHOM MPAKTUKH, TOHUMaHUEM
MaTEeMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW JeATeNbHOCTH, JTaloB ¢
pPa3sBUTUS WM 3HAYUMMOCTH JUISI DPA3BUTHUS LMBUWJINA3ALMHU; OBJIAJICHUEM SI3BIKOM
MAaTEMaTUKH W MaTEMAaTUYECKOM KyJIbTypOM Kak CpPEIACTBOM IIO3HAHHUS MUDPA;
TOTOBHOCTBIO OCYLIECTBJISATh MNPOECKTHYK) U HCCIEAOBATEIBCKYIO AEATEIIBHOCTD
VH/IMBUIYaJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaTbl OCBOEHHUS IMPOrpaMMbl Y4eOHOIro MpeaMeTa
«Maremaruka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCBUIMU.

1)  Vuusepcanvnvie  noznagamenvuwvle  Oelicmeus,  0becnedusarom
Gdopmuposanue 06a306blX KOSHUMUBHBIX NPOYECcos o0dyYarwuxcsi (oceoeHue
Memoo08  NO3HAHUSL — OKpydcarmuwezo  Mupa;  NpUMeHeHue  JOSUYECKUX,
ucc1e008amenbCKux onepayutl, yMeHul pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue qefcTBUA:

e BBIABJIATHh U XaPaKTEPU30BATh CYIIECCTBEHHBIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATHN, OTHOIICHUN MEXAY MOHATUAMH, (POPMYITHPOBATH
ONpENENCHNUs] TMOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA MpPU3HAK
KJaccu(uKanuy, OCHOBaHUSA A OOOOIIEHHMS W CpAaBHEHUS, KpPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  NpeoOpa3OBbIBATH  CYXKACHUS:
YTBEPAMUTENbHbIE U OTpULATEIbHBIC, €IMHUYHBIC, YacTHbIE U O0OIIHE;
YCIJIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npeayiaraTb KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUMIA,

e JIeNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TIPOBOJHUTH CaMOCTOSTEILHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (MIPSMBIE U OT MIPOTHUBHOTO), BRICTPANBATh apTyMEHTAIIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBI;

e BbIOMpaTh cHOCOO pemieHuss yd4eOHOH 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHMs, BbIOUpATh HauboJiee NOAXONAIMNA C Yy4ETOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkyue 1eHCTBUSA:
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HCIIOJIb30BaTh BOIIPOCHI KaK HMCCIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS;
(GopMyIMpOBaTh BOMPOCHI, (PUKCHPYIOLIUME MPOTHBOPEUYUE, NpOOIEMYy,
yCTaHaBIMBaTh HMCKOMOE M  JaHHOe, (OpMUPOBaTH  TUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJNTH CaMOCTOSITEITEHO CTUTAHUPOBAHHBIN OKCIIEPUMEHT,
WCCIICIOBAaHNE TI0 YCTAHOBICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0o0BbEeKTa, SABJICHUS, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBJICHUSIMH, IPOIIECCaAMU;

CaMOCTOATENIHHO (POPMYIUPOBATH O0OOIIEHNS U BBIBOJIBI 110 pe3yJibTaTaM
NPOBEAEHHOIO HAOJIO/IEHUs, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIECCa, a TaKkKe BbIIBUTaTh
MPEINOIOKEHUS O €0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

2)

BBISIBIIATH Je(UIIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOUMBIX JIJIT OTBETAa HA
BOIIPOC U TS PEIICHUS 3a1a9H;
BBIOMpAaTh  MHGOPMAIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
pa3IMYHBIX BUAOB U (hOPM MIPEICTABICHHS,
CTPYKTYpUPOBaTh WHPOPMAITUIO, TIPEJCTABIATh € B pa3ludHbIX (popmax,
WJLTIOCTPUPOBATH TpaduUuecKy;
OIICHUBATh HaJEKHOCTD uHdopmauu o CaMOCTOSATENEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanonvie  KommyHukamuemuwle Oelicmeus, obecnedusaiom

CHOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YUATOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUHU C YCIOBUSAMHU
U LIeJIIMH OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, JAaBATh MOSCHEHUS 0 XOAY PELICHUS
3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN pe3yJIbTaT;

B X0 00CYXAECHHS 3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK1a€MOM TEMBI,
po0JieMbl, perraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TOUCK
pelIeHns; COINOCTABIATE CBOM CYXICHHUS C CYXKICHUSAMH JpPyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3iu4yMe U CXOJCTBO IO3ULUH; B
KOPpPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAKEHUS;
IIPEACTABIATh  PE3yJbTaTbl  pEIIeHHMs  3a7a4yd,  JKCIEPUMEHTA,
HCCIIEIOBAHMSI, IPOCKTA; CAMOCTOSITENILHO BRIOMPATh (JOpMAT BBICTYIUICHUS
C YY€TOM 3aJa4 PE3eHTALUHU U OCOOEHHOCTEN ay IUTOPHUH.

CorpyaHuyectBo:

MMOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW ¥ UHAUBUYyATbHOMN
paboThl TpPU pelieHUH Yy4eOHBIX 3a]ay; MPUHUMATh I€Jbh COBMECTHOMU
NESATeNbHOCTH, IUIAHUPOBATh  OPraHM3allMil0 COBMECTHOH  paboThI,
pacnpenensTh BHABI paboOT, JOTOBapUBAThCA, OOCYXKIaTh Mpolecc H
pe3ynbTaT padoThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;



10

e y4YacTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CykIeHUs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHUPOBATh CBOU JIEUCTBHS C JPYTUMU WICHAMH KOMaH/Ibl; OLICHUBATh
KauecTBO CBOEro BKJaja B OOMMHA MOPOAYKT 1O KPUTEPHSIM,
c(hOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

3) Vuueepcanvnvie  pecynamuenwvle  Oelicmeus, obecneuugarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

e COCTaBJIATH IUIaH, AJITCOPUTM pELICHUS 33]1a4M, BEIOUPATh CIIOCO0 pEeLICHHUs
C Y4ETOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTE,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUN ¢ Y4ETOM HOBOM
uH(pOpMaIuu.

CaMOKOHTPOJIb:

e BIJIQJIETh HaBbIKAMU IIO3HABATEIBHON pe(diaeKCMH KaK OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAaMOTIPOBEPKHU, CAMOKOHTPOJISI MPOLECCa U pe3yJibTaTa
pelIeHs] MaTeMaTU4YeCKOM 3a1auu;

e MpPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PELICHUU 3a]1a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAlJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yjibTaTa LEIU U YCIOBUSAM, OOBACHATH
IIPUYMHBI JTOCTHIKEHUS WIM HEJOCTH)KEHHSI PE3yJIbTaTOB JEATEIBbHOCTH,
HaXOJMTh OIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

OmneprpoBaTh MOHIATHSIMH: TOUKA, MPsMas, INTOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUH M CIEIACTBUS W3 HHUX TPHU PEIICHUU
TeOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUAMU: NAPAJUIETBHOCTD U MEPIEHAUKYIIIPHOCTD IPSIMBIX
U IJIOCKOCTEH.

KnaccudpunupoBaTb B3aUMHOE pacHOJIOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHATHSMM: JIBYyT'paHHBIA YTroJl, TpaHU JBYI'PAHHOIO YTJa,
peOpo IBYTpaHHOrO yrila; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; IpalycHas mepa
JIBYTPAHHOT'O yTJa.

OmneprpoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABUIIbHBIN MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (IMUpaMuIa; TPU3MA,
NPsIMOYTOJIbHBIN MapajuiesienuIie]i, Kyo).

KnaccudumnmpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS A
KJacCU(pUKauy (BBIIYKJIbIE W HEBBINYKIbIE MHOTOIPAHHUKHU; IPABHIIbHBIE
MHOTOTPAHHUKH; NPSMbIE U HAKJIOHHBIE PU3MBI, apaJlIeICIUIIEAbI).
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OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIOIb3YSl METO/ CIE0B.

CTtpouTh C€YEHHs] MHOTOIPAHHUKOB METOAOM  CJIEJIOB,  BBINIOJHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTp 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BETMYUH 0 00pa3iaM Wiu
QITOPUTMAM, IIPUMEHSSI W3BECTHBIC AHAIUTUYECKHE METOABl IIPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMs
TOYKaMHM, OT TOYKM JO IpPsAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEILIMBAIOIIUMHUCS TIPSIMBIMHU.

Pematp 3a1aun Ha HaXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Win
QITOPUTMaM, TNPHUMEHSS HW3BECTHBIC AHAIUTHYECKHME METOABl IIPU PELICHHUH
CTAaHJAPTHBIX MATEMATHMYECKHX 3a4a4 HA  BBIYMCICHUE YIVIOB  MEXKIY
CKPELIMBAIOIIMMUCS TPAMBIMH, MEXKIy MPSIMOA M  INIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruncnare 00BEMBI U TUIOIIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamuza) c IpuMeHeHUueEM (pOpMyJT; BBIYMCISATH COOTHOLIEHUSI MEKTY TUIOLIAASIMU
MOBEPXHOCTEH, 00BEMaMU TOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, MPEJCTABICHHYIO Ha yepTexax M
PUCYHKAX.

[TpumensaTs reomeTpudeckue GakThl s PEIICHUS CTEPEOMETPUUECKUX 3314,
IIPEANOJIATAIOIINX HECKOIBKO IarOB PEILICHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (hopme.

[IppuMeHsaTP NpoCTEHIIME MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaNTE NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
KWU3HH, pACIO3HABATH MPOSBIEHUE 3AKOHOB TEOMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IPAKTUKE: AHAIW3UPOBATH pealbHBIC
CUTyallUM W NPHUMEHATb W3YyYCHHBIC IOHATHS B IPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTH4ecku Cc(GOPMYJIMPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh pEAIbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MTOHATHI U TEOPEM, almapara ajareopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MOHATHSIMH: UWIUHAPUYECKAs TOBEPXHOCTh, O0Opasyroimue
UTMHAPUYIECKON MMOBEPXHOCTH; IIWIIMHIP; KOHWYECKAast TOBEPXHOCTH, 00pa3yIonue
KOHUYECKOH TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

Pacno3naBath Tena BpamieHus (MUIMHIP, KOHYC, cdepa u 1map).

OOBACHATH CTIOCOOBI TIOTYUEHUS TEJ BpaIlCHUSI.

KnaccudummpoBaTs B3auMHOE pactioiiokKeHue cepbl U TUIOCKOCTH.
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OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAHWE IIAPOBOrO CJOS, BBICOTA IIAPOBOIO CJIOS;
1apOBOM CEKTOP.

Boruucnare 00BEMBI M IUIOHIAAM  TOBEPXHOCTEH Tea  BpalleHus,
TF€OMETPUYECKUX TeJ C MPUMEHEHUEM (HOPMYIIL.

OrniepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B C(hEepy U ONUCAHHBIM
okoJ10 cdepsl; chepa, BIMCAHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAIllCHUS.

BbIYUCHISITh COOTHOIICHUSI MEXIY IUIOMIAASMHU MOBEPXHOCTEH U 00bEMaMU
MMOJOOHBIX TEI.

N300paxkath u3ydaemble (UTypbl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrITIONTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TPOCTHIX 00BEMHBIX
¢buryp: BuJ cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TE BpaIlCHUSI.

W3Bnekath, WHTEPNPETUPOBATH U NPeoOpa3oBBIBaTh HHOOpPMALMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUrypax, MPEeACTaBICHHYIO Ha YepTekaxX U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JIEUCTBUS CJIOKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCII0, O0BACHATh, KAKUMHU CBOMCTBAMH OHU 00JIaJaIOT.

IIpumMeHATH ITpaBUiIO NapasuliesienuIeaa.

OnepupoBaTh NOHATUSAMU: J€KAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJI MEXKIY
BEKTOpPaMHM, CKaJISIPHOE NMPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxomuts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOPaMM, CKaIIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpuMeHsaTh reoMeTpruyeckue (PaKThl s pEIIeHUs CTEPEOMETPUIECKUX 3a/aY,
MPEIOIaralonMXx HECKOJIBKO 1IaroB PEIICHUs, €CIIA YCIOBUS TPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

Pemate mnpocreiimme reoMeTpu4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METOAA.

Pemate 3amaum Ha [10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUN U
HAXOXKJICHUE TEOMETPUUYECKUX BEIMYUH MO0 00pa3iiaM WIH alfOpUTMaM, IPUMEHSISI
W3BECTHBIE METO/IBI IIPU PEIICHUHU CTAHAAPTHBIX MAaTEMaTUYECKUX 3a7a4.

[IppuMeHATs NpOCTEHIIME IPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUYECKUX 3a7ad.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKA3HU, PACTIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpumeHTh MOMy4YEHHbIC 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATH pPEaIbHbIC
CUTyallud W TIPUMEHATh HW3YUYECHHBIE TOHATUS B MPOILIECCE IOUCKA PELICHUS
MaTeMaTU4ecku Cc(HOpMYyJIUPOBAHHON MpPOOJIEMbl, MOJAETUPOBATH peabHbIC
CUTyallud Ha $A3bIKE TE€OMETPUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
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UCTIOJIb30BAaHUEM T'€OMETPUUECKUX MOHITHI U TEOPEM, almapara aare0psl; pemarh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKNX BEJINYHUH.

TemaTuka y4eOHbIX NpoeKTOB 10 reomerpuu 10-11 kiaace

['eomerpuueckoe omnpezaenenrue kKodhduimeHTa KoMpOPTHOCTH KHUIIbS
['eomeTpus B caloBO-MAPKOBOM U JaHAIIA(PTHOM CTPOUTENHCTBE"
['eomeTpuyeckue GopMsbl B IPUPOIE

[TocTpoeHne ceyeHnit MHOTOIPAHHUKOB

30J10TO€ CEYEHUE U €r0 IPUMEHEHUE

Meton koopauHaT B mnpocTpaHcTBe. lIpumeHeHue Meroga KOOpAMHAT IS
pelIeH s 3a7]a4 B TPEXMEPHOM ITPOCTPAHCTBE.

7. T'eomerpuueckne wuno3nn. M3ydeHue M CO30aHHE ONTHYECKUX WILIIO3HM,
OCHOBAHHBIX HA FT€OMETPUYECKUX NMPUHLIUIIAX.

AN ol e



TEMATHYECKOE IINTAHUPOBAHUE
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10 KJIIACC
KosmnuecTBo 4acos
Ne HaunMeHoBaHue pa3ieioB U TeM K DJIeKTpOHHbIe (HU(POBHIe)
n/n nporpaMMbl Beero oHTpoabHbl | IIpakTHyeckue o0pa3oBaTejbHbIE pecypchbl
¢ padoThl padoThbl
1 BBeneHue B crepeoMeTpurio 10 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
) [Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapaniaenbHOCTh NPAMBIX U IMJIOCKOCTEM https://m.edsoo.ru/1¢209e37
3 [lepneH UKy ISIPHOCTD MPSAMBIX U 12 bubnmoreka [JOK
TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
4 VIl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 https://m.cdsoo.ru/1c209¢37
bubnunoreka [IOK
> Muororpaumui 1 ! https://m.edsoo.ru/1¢c209e37
" bubmuoreka [JOK
6 O6HEMBI MHOTOrPaHHHKOB 0 ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHUs], PACCTOSIHUS U YTJIb 4 1 bubmmorexa TIOK
) ’ https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOTPAMME



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
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11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ni/nt HanmeHoBaHMe pa3/ie/ioB U TeM K 0 (uu¢posbIe)
- NMPOrpaMMbl Bcero OGH TPOIBHBIE %aKT“quK“e oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
bu6mmorexa [IOK
1 Tena Bpamenns 12 https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
2 ObnEMEI Ten 3 1 https://m.edsoo.ru/1¢209e37
3 BexTophs!l 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 Bubmmorexa HOK
p P pocip https://m.edsoo.ru/1¢209¢37
4 [ToBTOpeHue, 0600mIEH e, 6 1 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 33 3 0

ITPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
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10 KJIIACC
KosmnuecTBo 4acos DJIeKTPOHHbIE
Ne Tema vooka K 0 nugposbie
o/ yp Beero oﬁﬂTpom,m,Ie pa:;anecxu 0GpazoOBATEBHbIE
padoThI e padoThbI pecype
OCHOBHBIE TIOHSTHS CTEPEOMETPHUH: TOUKA, PsMasl,

1 IJIOCKOCTh, MpocTpaHcTBO. [IpaBuna nzo0paxkeHus Ha 1 bu6mmoreka [IOK
pUCYHKAX: U300paKEeHHsI TUIOCKOCTEH, TapaJlJIeTbHBIX https://m.edsoo.ru/aecc77cd
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

) [TonsATHA: epecekaromuecs MI0CKOCTH, 1 bubnmnorexa [JOK
nepeceKkarolnecs npsmMas v miIoCKOCThb https://m.edsoo.ru/2d8a9¢99

3 [TonsTus: nepecekaromuyecs MIOCKOCTH, 1 bubnmnorexa [JOK
IepECEKANIINECs NpsiMasi ¥ IIIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTpaHHUKAaMU, U300pakeHne

bubnmoreka [JOK

4 MHOTOT'PAHHUKOB Ha PUCYHKAaX, HAa MPOEKIIMOHHBIX 1 1o
depTenKax https://m.edsoo.ru/a63959ed

5 HauanbHble cBeZieHUs1 0 KyOe U mupaMuze, ux 1 bubmuoreka [IOK
pa3BEépTku U Mojenu. CedeHnsi MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38

6 HauanpHble cBeieHNs 0 KyOe U MUpaMue, UX 1 bubnmnorexa [JOK
pa3BEPTKU U Mojienu. CeueHnss MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsTHE 006 aKCHOMATUYECKOM TOCTPOCHUHU

bubmmoreka [JOK

7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS 1 1o
3 HHX https://m.edsoo.ru/OccSc4fe
[TonsiTHE 006 aKCHOMATUYECKOM MTOCTPOCHUHN

bubmuorexa [JOK

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS 1 1o
3 HIX https://m.edsoo.ru/239c8cb4
[TonsiTue 06 akCMOMATUYECKOM MOCTPOCHUH

bubnuorexa [JOK

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS 1 1o
3 HEX https://m.eds00.ru/65¢6b106

10 [TonsiTHe 06 aKCMOMATUYECKOM IOCTPOECHUU 1 bubanoreka [IOK



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/aecc77cd

17

CTCPECOMETPHUU: AKCUOMBI CTCPCOMETPHUH U CIICACTBUSA
N3 HUX

https://m.edsoo.ru/258fc245

Bzaumuoe PACIIOIOKCHHUEC MIPAMBIX B IIPOCTPAHCTBE!

bub6mmoreka [IOK

11 NepeceKaroNnecs, napauieabHbIe U 1 https:/m.cdsoo.ru/12252066
CKPEUIMBAIOIINECS MPSIMbIC
ITapanzensaoc OCKOCTEH
12 I (I;)CT HaIJ{I(?TI;e'TrI;aHEir;);:LiHH I;Mljeplls ’ 1 bubmmorexa [IOK
poctp - 11ap p . https://m.edsoo0.ru/93ad36b3
POCTPAHCTBE; MAPATUICTLHOCTh TPEX MPSIMBIX
[TapamienbHOCTh NPSIMBIX U IUIOCKOCTEN B bubnuoreka IIOK
13 . 1
npocTpaHcTse: IlapamienbHOCTh NPSAMON U INIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VTl ¢ coHanpaBiIeHHBIMH CTOPOHAMH 1 Bubmnorexa HOK
P P https://m.eds00.ru/9f407 169
15 Yron Mexay IpsIMBIMHU B IIPOCTPAHCTBE 1 Bubmioreka IIOK
Ay Tp poctp https://m.edsoo.ru/fe733862
16 Vroa Mexay OpIMBIMH B IIPOCTPAHCTBE 1 bubmuorexa IJOK
Ay ip pocip https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTD IUNIOCKOCTEHN: NapajlIeIbHbIE 1 bubmuoteka [IOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBOICTBA MapaljIebHBIX [IIOCKOCTEH 1 bubmiorexa LIOK
P https://m.edsoo.ru/e504d656
[IpocrTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA bu6muoteka [{IOK
19 1
TJIOCKOCTH: TETpadip, KyO, mapajieenumne] https://m.edsoo.ru/4a28dc02
. bubnunoreka [JOK
20 Hoctpoerue ceuermi 1 https://m.edsoo.ru/1d434d0f
N but6mmoreka [JOK
21 HocTpoerue ceucHul I https://m.edsoo.ru/ec26fe5d
Kourponsaas padora o teme "I1 e OCKOC
22 B HHZI;THZEc;[Bi H; al;mgﬂrHOCTf iM;\/ILI;IXHJ o 1 bubnmorexa [IOK
pocTp o p p https://m.edsoo.ru/9a0a9e¢56
IUIOCKOCTEH
23 [IepneHIUKyYAAPHOCTD NPSMOM U TUIOCKOCTH: 1 bu6nuoreka [IOK

NCPICHAUKYJIAPHBIC ITPAMBIC B ITIPOCTPAHCTBC

https://m.edsoo.ru/b19f6as5d



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
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[IpsiMble mapasenbHble U NEPHIEHANKYISIPHBIE K bubnmnorexa [JOK
24 1
IJIOCKOCTHU https://m.edsoo.ru/0ac11c95
25 [Ipsimbie mapauienbHbIE U IEPIEHANKYIISIPHBIE K 1 bu6muoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSMOM U INIOCKOCTH 1 bubmorexa LIOK
P PHCHIHIYIIAP P https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSMOM U INIOCKOCTH 1 bubmorexa IIOK
P PIHCHHIY AP P https://m.edso0.ru/79165d15
28 Teopema o npsiMON NEPIIEHAUKYIIPHON IIJIOCKOCTH 1 bubmorexa LOK
p p p AUKYJIIP https://m.eds00.ru/635¢5087
29 Teopema o npsiMOii TEPIICHIUKYIISIPHOM IIIOCKOCTH 1 bubmiorexa LIOK
P P DHCHIKY AP https://m.edsoo.ru/bd3745{8
30 TeopeMa o0 npsiIMOii TEPIIEHIUKYISIPHON IIIOCKOCTH 1 bubmorexa LIOK
p p DHCHIMKY AP https://m.edsoo.ru/7d18834b
31 [lepnieHauKyIsp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOUKH 1 bubnmnorexa [JOK
J10 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 INIOCKOCTHU https://m.edsoo.ru/33¢c477d3
32 [lepnieHAUKYIISAp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOUKHU 1 bubmuoreka [IOK
JI0 TWIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TNIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepnenaAuKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 1 bubnmnorexa [JOK
J10 INIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 INIOCKOCTHU https://m.edsoo.ru/aSb7b8e3
34 [IepnieHAUKyYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOUKHU 1 bubmuoreka [IOK
JI0 TWIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TNIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOUN U 1 bubnmoreka [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN yroJl ABYTPAaHHOTO yIia 1 bubmorexa LOK
’ https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yToJ, JMHEHHBINA yTOJl ABYTPAHHOTO yTIJia 1 bubmaorexa LIOK
yIp yroi, M JIBYTP M https://m.edsoo.ru/c7c777ed
38 [lepnieHIUKyYASIPHOCTD MJIOCKOCTEMN: IPU3HAK 1 bubnmnoreka [JOK
MIEPIICHIUKYJISIPHOCTH ABYX IJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 IleprnieHAMKYIAPHOCTD INIOCKOCTEN: MPU3HAK 1 bubmuorexa [JOK



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
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NEPIEeHIUKYJIIPHOCTH ABYX IMJIOCKOCTEH

https://m.edsoo.ru/ed9e2a8e

40 [lepnieHIUKyYASIPHOCTD MJIOCKOCTEMN: IPU3HAK 1 bubnmnoreka [JOK
TIEPIICHIUKYJISIPHOCTH ABYX IJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 TeopeMa o0 TpEX NEPHEHAUKYIIAPAX 1 bubmmorexa [TOK
p p PHCHAMKYTAD https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEx MEepPHEHAUKYIISIPAX 1 buGnnorexa LIOK
p P PHCHAMKYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEx nepHEHAUKYIISIPAX 1 bubnnorexa LIOK
p p PHCHAMKYIAD https://m.eds00.1u/91246736
KonTponbnas paborta no remam
44 "Ile ﬁeH WK J]I;)H HOCTb IPSIMBIX U TUIOCKOCTEU" 1 1 bubmorexa ITOK
" PHCHAMKYIAD p " https://m.edsoo.ru/5b971ef3
Vsl MeXAY NPSMBIMU U IJIOCKOCTSIMHU
[ToHsAiTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI
45 MHOTOTPaHHUKA I;HH KJIBIC U HEBBITYKJIbIE 1 bubmorexa IIOK
p ’ Y Y https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; pa3BEPTKAa MHOTOI'PaHHUKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHd U OCHOBaHUS
46 I pI/ISMH' I };Maﬁ u HaKIJ)IOHHaSI ﬁ W3MBI; OOKOBas U 1 bubmorexa IIOK
p - P p ’ https://m.edsoo.ru/b4ad63ad
TIOJIHAS] IOBEPXHOCTh NPU3MBbI
[Tapamnenenunen, OpsIMOYTOJIbHBIN NapaIIEIICIHIIE] bubnmnorexa [JOK
47 » 1
M €r0 CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuga: n-yrojpHas nupaMua, TpaHu u
48 OCHOBaHHUE MUpPaMUbl; OOKOBas U MOJTHAsS 1 bubnmoreka [JOK
IIOBEPXHOCTb NTUPaMU/IbL; IPABUIIbHAS U yCEUEHHAS https://m.edsoo.ru/fblcd0as
nupamuia
[IpaBUIbHBIE MHOTOTPaHHUKH: TTOHSITHE MPABUIBHOTO
49 MHOTOI'PAHHMKA; [TPAaBUJIbHAS NIPU3Ma U IIPABUIIbHAS 1 bubnunoreka IIOK
MUPAMUJIA; TPABUIIbHAS TPEYTOJbHAS TUPAMUJIA U https://m.edso0o.ru/074c8865
IIPAaBWJIBHBIN TeTpadap; KyO
50 [IpencraBieHue o NpaBUIbHBIX MHOIOTPAaHHUKAX: 1 bubnuoreka IIOK
OKTadJIp, JOJACKAAP ¥ UKOCAIP. https://m.edsoo.ru/a0fddSbf
51 CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHS 1 bubnuoreka [IOK



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ed9e2a8e
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OTHOCHUTCJIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTBI
CUMMCTPUH B IIMpaMUiax, mapajjiCjICumrcaax,
IIPAaBUJIbHBIX MHOT'OI'PAHHHUKAX

https://m.edsoo.ru/b9¢777d9

Brruncienue 31eMeHTOB MHOTOTPaHHUKOB: péopa, bubnuoreka [JOK
52 1
JIMAarQHaJIM, YIJIbl https://m.edsoo.ru/6cdbecef
IImomane OOKOBOM ITOBEPXHOCTH U IIOJTHOM
53 HOBeH;XiIIOCTI/I pSIMOU nlmeLI TJIOIIA/Ib OCHOBAHUI 1 bubmmorexa [JOK
Ny > N ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBbI
ITmomiane OOKOBOM MOBEPXHOCTH U IIOBEPXHOCTH
54 HpaBHIiHEHOﬁ MMUPaAMUBI pTeopeMa 0 nJIOIfIazLI/I OOKOBOM 1 bubnnorexa LIOK
. " https://m.edso0.ru/5603e30b
MOBEPXHOCTH YCEUEHHON MUPAMUIBI
" " but6mmoreka [IOK
55 KonTtponbHas paborta 1o Teme "MHOTrorpaHHUKA 1 hitps://m. edsoo.ru/a95f5¢04
N bubmuoreka [JOK
26 Tonsrie 06 00nEMe 1 https://m.edsoo.ru/7ad0020b
N bubmmoreka [JOK
>7 O6LEM mupamm et ! https:/m.edso0.ru/235171b3
N bubnuotexa [JOK
>3 O6bEM mupamuE! I https://m.edsoo.ru/f47dfefd
N but6mmoreka [IOK
59 O0BEM mapami el I https://m.edsoo.ru/79¢10312
N bubmuoreka [JOK
60 O6BEM mapami el 1 https://m.edsoo.ru/2faadc3f
N bubmmoreka [JOK
61 O6LEM MpH3MEL ! https:/m.eds00.ru/79853608
N bubnuotexa [JOK
62 e I https://m.edsoo.ru/1€053890
N but6mmoreka [IOK
63 O6nEM mpu3MbT I https://m.edsoo.ru/482d3f51
64 Konrtponsnas padora o teme "O0bEMBI 1 bubmuoreka [IOK

MHOTOTPAaHHUKOB"

https://m.edsoo0.ru/28a6573¢



https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/79853608
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/b9e777d9
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65 [ToBTOpEeHue, 06001IeHNE CCTeMAaTHU3alIs 3HAHUA. 1 bubnmnorexa [JOK
[TocTpoeHue ceueHnli B MHOTOTPaHHUKE https://m.edsoo.ru/098bedad

66 Bcepoccuiickast mpoepounast pabota (HMTorosas 1 bu6muoreka [IOK
KOHTpPOJIbHAs paboTa) https://m.edsoo.ru/f7792ba9
[ToBTOpEeHue, 06001IeHNE CHCTeMAaTH3alUs 3HAHUA.

67 BrrurciieHue pacCTOSHUN: MEXIY ABYMsI TOUYKAMU, OT 1 bu6muoteka [IOK
TOYKH J10 IIPSIMOM, OT TOUKHU 0 TUIOCKOCTH, MEKY https://m.edsoo.ru/b9146bc0
CKPEUIMBAIOIIMMHUCS TPSIMBIMH
[ToBTOpenue, 0000IIEHNE CHUCTEMATH3AIUS 3HAHUH.

63 Brruncnenue yrioB: Mexay CKpeUIMBaOIIMMUCS 1 bubmmoreka [JOK
MNPSAMBIMH, MEXIY IPSIMOM U INTIOCKOCTBIO, https://m.edso0.ru/56765¢8b
JIBYT'PAaHHBIX YIJIOB, YTIIOB MEXAY MIIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/098bedad
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11 KUIACC
KoJsnuecTBo yacos DJIeKTPOHHBIE
Ne Tema VDOKa K 0 uudposbie
/i yp Beero 06HTp0.m,m>1e paécanecKn 0BPAZ0BATETbHBIE
padoTbI e padoThI pecypesi
1 Cdepa u map: neHTp, pagnyc, TMaMeTp; TUIOIa b 1 bu6mmoreka [IOK
MOBEPXHOCTHU CheEPhI https://m.edsoo.ru/0341bc2b
) Bzaumnoe pacnonoxenue chepsl U MIOCKOCTH; 1 bubnmoreka [JOK
KacaTesbHasl IJIOCKOCTh K cdepe; miomanb chepsl https://m.edsoo.ru/bed12a43
3 N3o0pakenue cdepsl, mapa Ha miockocTr. CeueHus 1 bu6muoreka [JOK
mapa https://m.edsoo.ru/be 15712
WIMHIPUYECKas MOBEPXHOCTh, 00pa3yrolne
4 L[I/IJ'II/IH HpnquKoﬁ HOBerHOCTI/I ocE o 1 Bubmiorexa LIOK
b AP . P ’ https://m.eds00.1ru/6054b8c1
HJIMHAPUYECKON MOBEPXHOCTH
WIMH]IP: OCHOBAaHMSI U OOKOBasi TOBEPXHOCTb,
5 I(;[6 as fg)maﬂ 1 OCh; TTOIIATb 601<01301711) 1 TTOJTHOM 1 Bubmiorexa LIOK
pasy ’ il https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N300pakeHre MWIMHAPa Ha TIOCKOCTH. PazBépTka
6 munHapa. CeueHus HUIMHAPA (TI0CKOCTHIO, 1 bu6mmoreka [IOK
[apaJuIeJIbHOM WIN NEPIEHIUKYISIPHONU OCU https://m.edsoo.ru/016e25¢eb
AJTUHIPA)
Konunueckas moBepxHOCTh, 00pazyrouiye
7 KOHUYECKOMU HOBerHOCTI/I ocE u };e IE_II/IHa 1 Enbmrorexa IOK
. P ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHoBaHue u BepiuHa, 00pasyromnias 1 oCh; bubnmnoreka [JOK
8 . . 1
IJI011a/1b OOKOBOM M MOJHON OBEPXHOCTH https://m.edsoo.ru/897dd3b2
9 Yceu€HHblil KOHYC: 00pa3yrolIUe U BBICOTA; 1 bubnuorexa [JOK
OCHOBaHUS U OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o06paxeHne KoHyca Ha IIockocTH. Pa3BépTka
p y p but6mmoreka [JOK
10 koHyca. Ceuenusi KoHyca (TIOCKOCTHIO, 1

HapaHHeHBHOﬁ OCHOBAHHIO, U IIJIOCKOCTBIO,

https://m.edsoo.ru/0Obde1be8



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/0341bc2b
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MIPOXOJISIIEH Yepe3 BEPIINHY)

11 KoMmOuHanus ten BpaieHuss U MHOTOTPAaHHUKOB 1 bubmorexa HOK
i paitl P https://m.edsoo.ru/3cefl10e5
12 MHoTOorpaHHuK, OMMMCAaHHBIA 0KOJI0 cepsl; chepa, 1 bu6muoteka [JOK
BIIMCAaHHAs B MHOIOT'PAHHUK MJIA B TEJIO BPALLICHUS https://m.edsoo.ru/0b136158
13 [Tonsitrie 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB bu6mmoreka [{JOK
TEN https://m.edsoo.ru/26a03tb7
N bubnuorexa [JOK
14 O6bEM UuIMHIpa, KOHYCA ! https://m.edsoo.ru/5513d87b
N bubmunoreka [JOK
15 OO6bEM wapa 1 nomans chepet 1 https://m.edsoo.ru/d189bde2
o | oo e woctpnere Coomoun | BuSonra 10K
oy mai p i https://m.edsoo.ru/810cfleb
10TOOHBIX TEJ
17 Konrponsnas padora o Temam "Tena Bpamienus" u 1 bubmuoreka [IOK
"O6BemsbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha III0CKOCTH U B TPOCTPAHCTBE 1 bubmorexa HOK
p poctp https://m.edsoo.ru/5caefclb
19 CrnoxxeHue 1 BbIYUTaHUE BEKTOPOB 1 bubmorexa TIOK
p https://m.edso0.ru/23{4f089
bubnunoreka [JOK
20 YMHOKXEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/dee379%b
Pa3noxenue BekTopa 110 TpEM HEKOMILIAHAPHBIM bubnuorexa LIOK
21 1
BekTopaM. [IpaBuiio nmapasnenenunena https://m.edsoo.ru/a28fd74e
Pemenue 3amay, cB3aHHBIX C MPUMEHEHUEM MTPABUII bu6mmoreka [JOK
22 . o
JIECTBUH C BEKTOPaMHU https://m.edsoo.ru/5a827900
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PELICHNUN bubmuoreka LIOK
23
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpssMoyronbHas cuctema Koo a
PSAMOYTOJIbHAsl CUCTEMA KOOPJAMHAT B } Butmiorexa [[OK
24 npoctpancTse. Koopaunatel BekTopa. [Ipocreiinme

3aga4u B KOOpAHUHaTax

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
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VYron mexay Bekropamu. CKalsipHOE TPOU3BeIeHNE bubmuoreka [IOK
25 1
BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienune yrioB Mex 1y mpsSMbIMA U bu6nuoreka [IOK
26 1
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
27 Kontponbhas pabota o Teme "Bektopsl u 1 bubnmoreka [JOK
KOOPJIMHATHI B TPOCTPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 3HAHUH.
28 OcHoBHBIE (UTYpHI, (PaKThl, TEOPEMBI Kypca 1 bubmorexa TTOK
> > https://m.edsoo.ru/1780basd
IUIAHUMETPUH
[ToBTOpenue, 0600IIEHUE U CUCTEMAaTH3alIHsI 3HAHUH.
29 OcHoBHBIE (UTYpHI, (PaKThl, TEOPEMBI Kypca 1 bubmorexa TTOK
? > https://m.edso00.ru/078cd 184
TUIAHUMETPUH
30 [ToBTOpeHue, 006001IeHNE U cUCTEMaTH3aus 3HAaHUH. 1 bubnuoreka IIOK
3aauy IJIaHUMETPUU U METOIbI MX PELIEHUS https://m.edsoo.ru/7491efe0
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3alMs 3HAHUH.
31 OcHoBHbI€ GUTypbl, GaKThl, TEOPEMBI Kypca 1 bubnnorexa LIOK
’ ’ https://m.edsoo.ru/74b2ad91
CTEPEOMETPUN
bu6nunoreka [JOK
32 HToroBast KOHTpoJbHAs paboTa 1 https://m.edsoo.ru/ec24dfc2
. but6mmoreka [JOK
33 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alKs 3HAaHUH 1 hitps://m.edsoo.ru/f465d10c
34 [ToBTOpeHHE, 0600IIEHUE M CHCTeMaTH3allHsl 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 IITPOTPAMME 34



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/725effc4
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NpoBepsaseMor
0 pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 0o1ero oopa3oBanusi

7

I'eomerpus

7.1

OHepI/IpOBaTB TIOHATUSMU . TOYKA, IIpAMasdd, IMJIOCKOCTb

7.2

IIpuMeHATH aKCUOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX IIPU PELLICHUU
FeOMETPUYECKHX 3a1a4

7.3

OnepupoBaTh MOHATHSIMHU: MAPAJUIETBHOCTh U HEPHEHAUKYISIPHOCTD
IPSIMBIX U IJIOCKOCTEH

7.4

KnaccugunupoBats B3auMHOE pacloioKeHHE MPSIMBIX U TIIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUAMMU: JBYTPAHHBIN yIroJl, TPaHU JBYTPAHHOIO yIJa,
pebpo IBYrpaHHOTrO yrIJia, JWUHEWHBIM yroa JABYTpaHHOTO Yria,
rpajlycHas Mepa JABYTPaHHOIro yria

7.6

OHepI/IpOBaTB IIOHATHUAMHA: MHOI'OT'PAHHUK, BBIHYKJ'IHﬁ n HCBBIHYKJ'IHﬁ
MHOTI'OT'paHHUK, 9JICMCHTbBI MHOTr'OrpaHHHKa, HpaBI/IJIBHHﬁ
MHOTI'OI'PaAHHHUK

7.7

Pacrio3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHHUKOB (MIMpaMuaa, MPH3Ma,
IPSIMOYTOJIBHBIN Mapajiesnenumnes, Kyo)

7.8

KnaccupunupoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBAHHSA  JUIS
Kj1accu(uKauy  (BBINYKJIbIE M HEBBITYKJIbIE  MHOTOTPAaHHUKH,
IIPaBUJIbHBIE MHOIOIDAHHMKHM, IIpSMbIE W HAKJIOHHBIC IIPU3MBI,
napajuJiesIeIuIe bl)

7.9

OHepI/IpOBaTB INOHATUAMMU CeKylias IINTIOCKOCTbD, CCUCHHUC
MHOI'OI'PaHHHWKOB

7.10

OOBSICHATh TNPUHIUIBl [OCTPOEHHUS] CEUYEHUH MHOTOTPaHHHKOB,
UCIIOJIb3YsI METOJI CIIEI0B

7.11

Crpoutp cedeHHMsI MHOIOTPAHHHUKOB METOJOM CJIEIOB, BBINOJIHATH
(BBIHOCHBIE) IIJIOCKME YEpTEXXH H3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, cOOKy, CHU3Y

7.12

Pemarn 3a1a41 Ha HAXOXKACHHUEC TrCOMECTPUICCKUX BCIIMUHUH 10 06pa3uaM
WKW aJiIrOpuTMaM, NpUMEHSAA N3BCCTHBLIC aHAJIUTUYCCKHUE MCETOJAbI ITPH
pemiCHUN CTAaHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BbIYHUCICHUC
paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH A0
IJIOCKOCTHU, MCIKAY CKPCIINBAOIIUMUCH ITPAMBIMU

7.13

Pemrate 3a1aun Ha HaX0Xk/IEHHE T€OMETPUYECKUX BETTMUMH MO 00paslam
WIM aJITOPUTMaM, IPUMEHSS U3BECTHBIE aHAJTUTHYECKHUE METONBI MpPH
PELICHUHN CTAHJAPTHBIX MAaTEMaTUYECKUX 3aJ1a4 Ha BBIYUCIICHUE YIJIOB
MEXYy CKPEHIMBAIOMMMUCS MPAMBIMHA, MEXIY NPSIMOU U IIOCKOCTHIO,
MEXAY IIIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Boruncnate 00bEMBI M IUIOIIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB
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(mpuzma, mnMpamMuAa) C OpUMEHEHHEeM  (GOpMyJ,  BBIYHCIATH
COOTHOILIEHUS MY TUIOMIASIMH TIOBEPXHOCTEH, 00 bEMaMU 1Mo100HBIX
MHOTOI'PAHHHKOB

7.15

OnepupoBaTh NOHATUAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PHUTYPBHI

7.16

W3Bnekarp, npeoOpa3oBbIBaTh M UHTEPHPETUPOBATH MHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, NpeicTaBICHHYIO Ha
YEepTeKaxX U PUCYHKAX

7.17

[TpumeHsTHh reoMeTpudecKkre (aKThl IS PEHICHUS] CTEPEOMETPUIECKUX
3a1a4, MPEANoIaraloluX HECKOJIbKO IIaroB pPELIEHUs, €CIU YCIOBHS
IPUMEHEHUs 33J1aHbl B IBHOU Qopme

7.18

IIpuMeHATh TpoCTEHIINE NPOrpaMMHBIE CPEACTBA U JIJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1a4

7.19

[IpuBOANTHE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKU3HM, PACIIO3HABATH IPOSBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

7.20

[IpuMeHATh TOMy4YEeHHBIE 3HAHMS HA MPaKTHKE: aHATU3UPOBATh
peanbHble CUTyallUd M MPUMEHSTh W3yYEHHbIE MOHITHS B IpoIecce
MIOMCKA pELICHUs MaTeMaTH4ecKu C(OpMyJIUpOBaHHON MpPOOIEMBI,
MOJIEJIMPOBATh PEeaIbHbIE CUTYallMH HA SI3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIETH C UCMOJIb30BAHUEM N€OMETPUUECKUX MOHATUH U
TeopeM, amnmnapara anreOpsl, pemarh NPakTUIeCKUe 3aJ1a4M, CBSI3aHHbIE
C HAXOXKJIEHUEM I€OMETPUUECKUX BEIUUUH

11 KJTACC

Kon
NMPOBEPSAEMOI0
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
00pa3oBaTeILHON NPOrpPaMMBbl CpelHero 001ero 00pa3oBaHus

6

['eomerpus

6.1

OnepupoBatb MOHSTUSIMU: LMIHHIPUYECKast MIOBEPXHOCT,
o0pasyomye MWINHAPUYECKON MOBEPXHOCTH, LMWJIMHAP, KOHUYECKas
MOBEPXHOCTh, 00pa3ylolIe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuyeckas NOBEPXHOCTh

6.2

Pacrnio3HaBaTh Tena BpaueHus (IUIMHIP, KOHYC, cdepa u map)

6.3

OOBSACHATH CIIOCOOBI MOJIYYCHUS TCJI BpallICHUA

6.4

KHaCCI/I(bI/II_II/IPOBaTB B3aMMHOC pacCIlOJIOKCHUC C(bepbl " IMJIOCKOCTH

6.5

OnepupoBaTh NOHATHUAMHU: IIAPOBONM CETMEHT, OCHOBAHHUE CETMEHTA,
BBICOTA CETMEHTA, IIapOBOil CJIOM, OCHOBAaHHUE IIAPOBOTO CIIOS, BHICOTA
L1APOBOTO CJI0s1, IIAPOBOM CEKTOP

6.6

Beruncnsate 00BEMBI W TUIOIMIAIU TOBEPXHOCTEW TeN BpalICHUS,
T€OMETPUUYECKHX TEJ ¢ MPUMEHEHHUEM (popmyir

6.7

OnepupoBaTh MOHATHSAMH: MHOTOIPAaHHHUK, BIHUCAaHHBIM B cdepy u
OIMCAHHBIM OKOJIO cdeprl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIH
TEJI0 BPAILEHUS

6.8

BBIUKCIIATE COOTHOIIEHHS MEXAy IUIOMAASIMH TIOBEPXHOCTEH U
00bEMaMU MTOT0OHBIX TEN
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6.9

N3o6paxaTh nzydaemble (GUTYpBI OT pyKU U C IPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbINONMHATE (BBIHOCHBIE) IUIOCKME YEPTEXH W3 PHUCYHKOB IMPOCTHIX
O0BEMHBIX (QUTYp: BHUI CBEpXY, COOKY, CHH3Y; CTPOUTH CEUECHUS Tel
BpallleHUs

6.11

W3BnexkaTh, MHTEPIPETUPOBATH U MPEOOPa30OBHIBATH MHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, NMPeACTaBICHHYIO Ha
YEepTE)Kax U PUCYHKaX

6.12

[TpumensTh TeOMeTpHUecKre (PaKThI IS pEHICHUS] CTEPEOMETPHUECKIX
3a/1a4, MPEIoaralolliuX HECKOIbKO IIAroB PEILUECHUs, €CIU YCIOBUS
IPUMEHEHHS 33J1aHbl B SBHOH popme

6.13

OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHH?[TB ﬂeﬁCTBHﬂ CIIOXKCHUA BeKTOI)OB, BBIYUTAHUA BCKTOpOB u
YMHOXEHHSI BEKTOpa Ha YHCIO0, OOBSICHATH, KAKUMU CBOHCTBAMHU OHH
o0agaroT

6.15

[TpuMeHsITh paBUIIO Napajuieenueia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHAMU: JE€KAPTOBBI KOOPJAWHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrojl MEXJIy BEKTOPAMH, CKAISIPHOE MPOU3BEICHHE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPHI

6.17

Haxonutbs cyMMy BEKTOPOB U IIPOU3BEJIEHUE BEKTOpPA HA YHUCIIO, YIOJI
MEXJly BEKTOPAMH, CKAJIIPHOE IPOU3BEACHHE, PACKIIAIbIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHbIM BEKTOpaM

6.18

3a/aBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT

6.19

Pemate mpocredime TEOMETPUYECKHME 3aJayd  HAa IIPUMEHEHHE
BEKTOPHO-KOOPAMHATHOIO METOAA

6.20

PemraTe 3aJa4ud Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHONIICHUH U
HaXOKACHUEC I'COMCTPUICCKHUX BCJIMYNH I10 06pa3uaM HJIN aJITOpUTMaM,
IMPUMCHA HU3BCCTHBIC METOAbI Ipu PELICHUU CTaHAApPTHBIX
MATCMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATs npoCTEHIIME IPOrPAMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CHCTEMBI IIPH PELIEHUH CTEPEOMETPUUYECKUX
3aj1a4

6.22

[IpuBOAUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
YKU3HH, PACIIO3HABATH IPOSIBICHUE 3aKOHOB N'€OMETPUH B UICKYCCTBE

6.23

[IpuMmeHsTh NONy4YEHHBbIE 3HAHHUA HA TMPAKTUKE: AaHaAJIU3UPOBAThH
peanbHBIE CUTYallMH W MPUMEHSTh W3YUYEHHBIC TMOHSATHS B IMPOIECCE
MOKCKa pEeHIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATH PEATbHBIC CUTYAIIMH Ha SI3bIKE TEOMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENH C UCIOIB30BAHUEM I€OMETPHUUECKUX MOHITHN U
TEeOpeM, amnmapara ajreopbl, pemarb MPaKTHIECKUE 3a/1a4u, CBSI3aHHbIE
C HAXOXKJCHHEM r€OMETPHUECKHUX BEJIMYUH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcCHOBHBIE TOHATHS CTepeoMeTpuH. Touka, mpsmasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTie 00 aKCMOMATHMYECKOM TIOCTPOCHHU  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUU U CICICTBUS U3 HUX

7.2

B3aumHOe pacmonokeHue TpAMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECH,
NapajuleJbHble U CKpeluBarolmuecs mnpsaMble. [lapamienbHOCT NOpAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: MApajUleNIbHbIE IPsAMBIE B IPOCTPAHCTBE,
[apaJUIETIbHOCTh TPEX MPAMBIX, MAPAIUICIBHOCTD MPSAMON U IUIOCKOCTU. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM, YIOJ MEXKIY INPAMBIMH B IIPOCTPAHCTBE.
[TapamiensHOCTD IIJIOCKOCTEM: rapaiiebHbIe IJIOCKOCTH, CBOMCTBA
napajuieJIbHbIX IUIocKocTel. [lpocrteifmue mpocTpaHCTBEHHBIE (GUTYpPHI  Ha
IUIOCKOCTH: TETPadAp, KyO, napajuiesienune i, IOCTPOeHUE CeUeHUI

7.3

[lepneHauKyISIpHOCTh TPSIMOM M IUIOCKOCTH: NEPIEHIUKYJISIPHBbIE TNPSMBIE B
MIPOCTPAHCTBE, MpsAMbIE MApaUICIbHbIE W MNEPHEHIUKYISPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIEHIUKYJIIPHOCTH NPSAMOM M IJIOCKOCTH, TEOpEMa O MpsIMOU
MEePHIEeHANKYISIPHON TIJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YTrOJd MEXKIY MPSMOU U
IUIOCKOCTBIO,  JBYIPAHHBIA  YroJl, JIMHEHHBIA yroia JBYI'PAaHHOIO  YIJIA.
[lepneHauKyIsp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 710 TFIOCKOCTH, MPOEKLUs (PUTYpBI Ha MIIOCKOCTh. [leprneHaAuKyIsipHOCTh
IJIOCKOCTEM: MPHU3HAK MEPHEHIUKYJISIPHOCTH JIBYX IUIOCKOCTeW. Teopema o TpeEx
MepHEHANKYIISIpax

7.4

IlonsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPDAHHMKA, BBIINYKJIBIE U
HEBBIMYKJIbIE MHOTOI'PDAaHHUKH, Pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yromapHas
NpU3Ma, TPAaHU U OCHOBAHHUS MPU3MBI, MpsiMast U HAKJIOHHAs MPU3MBbI, OOKOBas U
MIOJIHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYTOJIBHBIN
napajulejienunes; U ero cBoucrea. Ilupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE NMUpaMU/Ibl, OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMU/BI, IPABUIIbHAS U
yceu€HHas INupamMuaa. OJIEMEHTbl Mpu3Mbl M nupamuzasl. [IpaBuiibHbIE
MHOTOTPaHHMKU: MOHATHE MPABUIBHOIO MHOTOIDAaHHUKA, NPaBUJIbHAS MPU3Ma H
IIpaBWIbHAs NHMpaMuja, NpPaBWIbHAs TpPEyrojibHas NHUpaMuja U TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPaHHUKAX: OKTa’[p,
JoJeKasap U ukocadapyrue CeueHus: Ipyu3Mbl U IUPaMUIbI

7.5

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MIPSIMOM,
IUDIOCKOCTH.  JJEMEHThl CHUMMETpPHUM B IUpamMuAax, MapajuieJenunenax,
MPAaBWJIbHBIX MHOTOIPAHHUKAX

7.6

Brruncnenue 371€MeHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans
OOKOBON TOBEPXHOCTH M TOJHOM IOBEPXHOCTH NPSAMONW NPU3MBI, IUIOIAAb
OCHOBAHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NMPSAMOH Mpu3Mbl. [Lomans 60xoBoit
MIOBEPXHOCTU M TOBEPXHOCTH NPABWIBHOM NHUPaMUIbl, TEOpPEMa O IIOAAH
yceuénHoil nupamupl. [Torstue 06 06béme. O6bEM mUpamMuIbl, TPU3MBI

7.7

[TogoOubie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKIY — IUIOIMIASIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEJ
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11 KJTACC

Kon

IIpoBepsieMblii 3JIEeMEHT COiep:KaHUsI

6

I'eomeTpus

6.1

[MuinHapuyeckass MOBEPXHOCTb, 00pa3yolue IHINHAPUYECKONW TMOBEPXHOCTH,
OCb LMJIUHApPUYECKOW moBepxHOocTU. LlunauHzap: ocHoBaHuss U OOKOBas
MIOBEPXHOCTh, 00pa3yoIas 1 0Ch, IUIOIAAb OOKOBOM U MOJIHOM MOBEPXHOCTH

6.2

Konunueckass moBepXHOCTh, OOpa3yrollne KOHHYECKOHW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON oBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromias
U OCh, IJIOHmAAb OOKOBOM U TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolye U BbICOTa, OCHOBaHUS U OOKOBasi HOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AuamerTp, Iouaab NoBepxHocTu ceprl. Bzaumuoe
pacnosoxxeHue cdepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, miomaas

cdepbl

6.4

WN3o0pakenue Ten BpamieHus Ha IIoCcKocTh. Pa3BépTka nummHapa u KoHyca

6.5

KoMOuHanmu Ten BpalieHHs W MHOTOTPAHHUKOB. MHOTOTpaHHMK, OMHCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCAaHHAS B MHOT'OIPAaHHUK, WK TEJIO BPALLICHUS

6.6

[Tonstrie 06 06béMe. OcHOBHBIE cBOCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuienenunena u ciaenctsus n3 He€. OO0bEM muiIMHIpA,
KoHyca. O0bEM 1mapa u mionap cepsl

6.7

[Tomobupie Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXIY —IUIOMAISIMH
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEIl

6.8

Ceuenust nunuHapa (MapasieNbHO U MEPHEHAMKYJSPHO OCH), CEYEHHUS KOHyca
(mapasuiesibHO€ OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIINHY), CEUSHHS I1apa

6.9

Bekrop nHa miuockoctd U B npocTpancTBe. Cll0)KEHUE W BBIUUTAHHUE BEKTOPOB.
YMHOKeHHe BeKTopa Ha uucio. Pa3noxeHue BekTopa 1no TpéM HEKOMILIaHAPHBIM
BektopaM. lIpaBwiio mnapawienenunena. Pemenue 3amad, CBSI3aHHBIX C
MIPUMEHEHHUEM NPABIJI ACUCTBUI C BEKTOpaMU

6.10

[IpssMmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl BekTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaispHoe
MIPOU3BE/ICHUE BEKTOPOB. BhIuncieHne yriioB Mexay NpsIMbIMH M IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METOJI TPH PEIICHUU T€OMETPUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHON
ITPOTPAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUSA K NPeIMETHBIM pe3yJbTaTaM
NpoBepPsieMOro | OCBOEHHUsI OCHOBHOI1 00pa3oBaTe/bHOI NPOrpaMMbl Cpe/IHero
TpedoBaHus o0mero odpasoBanus

Brnagenne meTomamu J0Ka3aTeNbCTB, alTOPUTMAMU pEIICHHs 3a/ad,
yMeHHe (OopMyIMpOBaTH M ONEPUPOBATH MOHITUSIMH: OIPEIEIICHUE,
aKcuoMma, Teopema, CIEJCTBHE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIBHEIE (bopMyIINPOBKHY; IIPUMEHSATH UX; yYMEHUE
dbopMynupoBath 00paTHOE ¥ MPOTHUBOIOJIOKHOE YTBEPKICHUE,
IIPUBOJUTH TMPUMEPHl U KOHTPIPHUMEPBI, HCIOJIB30BATH METOJ
MaTeMaTHYeCKON WHAYKIHUU; POBOIUTH JOKA3aTEIbHBIC PACCYKICHHUS
npu pEeIICHUA 3aJa4, OLCHUBATH JIOTUYCCKYIO IMPAaBUJIIBHOCTb
pacCyXJeHU; yMEHHE ONepUpOBaTh MOHITUSIMH: MHOXECTBO,
IMOAMHOXECTBO, OI€pallMi Had MHOXCECTBaAMH, YMCHHEC HUCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapaT Mg ONHCAHHS — pPealbHBIX
IponeccoB u SIBJICHUU U IIpu pCUICHUH 3aa4, B TOM YUCIIC U3 APYTrUux
y4eOHBIX IPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBIA3HBIN
rpad, nepeBo, LUKJI, Tpad Ha TIJIOCKOCTH, YMEHHE 3a/laBaTh W
OTMUCHIBATH Tpadbl Pa3IMUYHBIMH CIIOCOOAMU; UCIIOIB30BATh rpadbl MpH
pENICHNN 33129

YMeHne onepupoBaTh MOHATUSAMH: HATYPAJIBHOE YHCIIO, LIEJIOE YHCIIO,
CTEIEHb C LeJBbIM II0Ka3aTelleM, KOPEHb HaTypaabHOU CTEIIEHHU, CTEIICHb
C palMOHAJIBHBIM TOKa3aTeleM, CTENeHb C JIEUCTBUTEIBHBIM
mokaszareneM, JiorapugM UWCia, CHHYC, KOCHHYC M TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK II0 MOJYJI0, PAalMOHAIBHOE YHCIIO,
UPPALMOHAIIBHOE  YHUCJIO, MHOXECTBA  HATYpPaIbHBIX,  LEJbIX,
palMOHANbHBIX, JACHCTBUTEIBHBIX YHCEN;, YMEHHE HCIOJIb30BaTh
MPU3HAKU JETUMOCTH, HAUMEHBIIUNA OOIIMI JeIUTeNb U HauMEHbIlee
oluiee KpaTHOE, adroput™ EBKiHa Npu pelieHnu 3a1ad; 3HaKOMCTBO
C pa3JIMYHBIMU IIO3ULUOHHBIMH CUCTEMaMH CYHUCIICHMS; YMEHHE
BBITIOJTHATH BBIYUCIIEHUE 3HAUEHUH U MpeoOpa3oBaHuUsl BBIPAKEHHUH CO
CTENeHsIMH U Jiorapudmamu, nmpeodpa3zoBaHus IpOOHO-PAIIIOHAIBHBIX
BBIPQ)XCHUI; YMEHUE ONEPUPOBATH MOHATHIMU: MOCIIEN0BATEIBbHOCTD,
apupmeTHyecKass ~ Hporpeccusi,  IeOMeTpHuYecKas  Iporpeccus,
OecKOHEYHO yObIBarolasi TeoMeTpUYecKas Mporpeccus; yMeHHe
3alaBaTh  IIOCJIENOBATEIBHOCTH, B TOM 4YHUCJIE€ C IIOMOLIBIO
PEKYppPEHTHBIX  (QOpMyJ;  yMEHHE  ONEpUpOBaTh  MOHATUSAMU:
KOMILUIEKCHOE YHUCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHUCIIA, MOLYJIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opma 3alucy KOMIUIEKCHBIX YHCel
(reomeTpuyeckas, TPUTOHOMETpUYECKas U anreOpamyeckas); yMeETb
MIPOU3BOJIUTH apu(MeTHUYeCcKre NEeHCTBUS C KOMIUIEKCHBIMHU YHCIIaMU;
IIPUBOAUTH  IPUMEPHI  HUCIOJIB30BAaHUS  KOMIUIEKCHBIX  YHCEIl,
ONEpHUpPOBATh MOHATUSAMH: Martpuna 2x2 u 3X3, omnpeaeauTeNb
MaTpUILbl, FEOMETPUUECKUI CMBICII ONPEAEITUTEIIS
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YMeHnue onepupoBaTh NOHATHUSMHU: pallMOHAIbHBIE, UPPALlMOHAIbHBIE,
MoKa3aTeJbHbIE, CTETNIEHHBIC, JIOTapu(MUIEeCKHe, TPUTOHOMETPUIECKHE
YPaBHEHHS M HEPAaBEHCTBA, HUX CHCTEMBI; yYMEHHE OIEPHUPOBATH
MOHSTHUSIMU: TOXIECTBO, TOXKIECTBEHHOE NTPeoOpa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN M HEPABEHCTB, PaBHOCHJIBHOCTb
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTbh ypaBHEHUS,
HEPABEHCTBA M CHCTEMBI C MOMOLIBIO Pa3JIM4YHBIX MPUEMOB; pelIaTh
YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBl C IapaMeTpoOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PEIIEHUS MATEMAaTHYECKUX
3aJa4 M 3a/1a4 U3 PA3IUYHBIX 00JacTel HAYKU M peaslbHON JKU3HU

YMeHue onepupoBaTh MOHATHUAMH: (YHKIHSA, YETHOCTh (YHKIIMH,
MEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIIMH, HANOOJIbIIIee 1 HANMEHbIIIEe 3HAYCHUS
GYyHKIIMM HAa TPOMEXKYTKE, HENmpephiBHAs (QYHKIHS, ACUMITOTHI
rpadpuka (yHKIMM, TepBas W BTOpas MPOU3BOAHAS (YHKIIMH,
reoMeTpuuecKuil U GU3NYECKUit CMBICIT MPOU3BOIHOM, TEpBOOOpa3Has,
OTIpeNIeNIEHHBIA WHTETpajl; YMEHHWE HAXOAWUTh ACHUMIITOTHI Tpaduka
(GYHKIIUM; YMEHUE BBIYUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHHUS,
YaCTHOTO U KOMITO3UITNH (PYHKITHI, HAXOAUTh ypaBHEHNE KacaTeIbHON
K Tpaduky GYHKIUH; YMEHHUE HAXOIUTh MPOU3BOIHBIE JIIEMEHTAPHBIX
(GYyHKIMH; yMEHHE HWCIOJIb30BaTh MPOU3BOIHYIO IS HCCIEIOBAHHS
GbyHKIUH, HAaXOAUTh HAUOOJBIINE M HAUMEHbIIINE 3HaUCHUS (PYHKIINH;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM  armapara
MaTeMaTHUYECKOr0 aHAJIN3a; IPUMEHSTh IPOU3BOAHYIO JJI HAXOXKACHUS
HAaWIy4dIllero peuleHHs B MNPUKIAJAHBIX, B TOM 4YHCIE COLHUAIBHO-
HKOHOMUYECKUX U (PU3NYECKUX 3a]]auax; HAXOIUTh IJIOMAAN U 00bEMBI
¢bury ¢ momomp UHTErpaia; NPUBOIUTH PUMEPHI MATEMAaTHIECKOTO
MOJIETTUPOBAHUS C MOMOIIBI0 TubhepeHIIMATBLHBIX YpaBHEHUI

YMeHue onepupoBaTh MNOHATHSAMM: Trpaduk ¢GyHKuMH, oOpaTHas
byHKUMsA, KOMIO3UIUs GYHKIWHN, TUHEHHAs QyHKIUSA, KBaApaTHIHAS
GbyHKUMsA,  pauuMoHanbHas  (QYHKUUS,  CTENeHHas  (QyHKUus,
TPUrOHOMETpUUYECKHUE (YHKUUU, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMHU, TOKa3aTelabHass M Jorapugmuueckas (QyHKIUH; YMEHHE
CTPOUTH TPAPUKH M3YyYCHHBIX (YHKIMH, BBIOIHATH MPEOOPa3OBaAHHS
rpaduKoB (QYHKLUH, UCIIOIB30BaTh rPadUKU Ul U3YUYEHUS IPOLIECCOB
1 3aBUCUMOCTEH, IIPU PELIEHUH 3a]1a4 U3 JIPYTUX YYEOHbIX IPEIMETOB
U 33/7a4 U3 peaJbHOM JKU3HU; BBIpaXKaTb (hopMyslaMH 3aBHCHMOCTH
MEX]y BETMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku HyHKIMA 1715
peleHys ypaBHEHUI, HEPaBEHCTB U 3a/1a4 C IapaMeTpaMu; H300pakaTh
Ha KOOpPAWHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUM ypaBHEHUH,
HEPABEHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 33/1a4M Pa3HbIX THUIOB (B TOM 4YMCIE Ha
MIPOLIEHTHI, A0 U YacTH, Ha IBH)KEHUE, paboTy, CTOMMOCTh TOBAPOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIaCTH yIPaBJICHUS TMUYHBIMU U CEMEHHBIMU
(buHAHCAMU); COCTABIATH BBIPAKEHHSI, YPABHEHUs, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 3aa4y, MCCIIEN0BATh IMOJyYCHHOE PELICHUE U
OLIEHMBATh MPABAONOJO0OHOCTh PE3yJIbTATOB; YMEHUE MOJEIUPOBAThH
peanbHble CUTyallud Ha SA3BIKE MAaTEMATHKHU; COCTABIIATH BBIPAXKCHMUS,
YpPaBHEHHUs, HEPABEHCTBA M HX CHCTEMbl [0 YCIOBHIO 33J1a4H,
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HCCIEA0BAaTh ITOCTPOEHHBIE MOJCIHM C HCIONb30BAHUEM ammapara
ayreOpbl, HHTEPIPETUPOBATH MOJTYUYCHHBIH Pe3yIbTaT

YMeHue omnepupoBaTh IOHATHUSAMHU: CpeaHee apupMETHIECKOe,
Me/aMaHa, HauOoJiblllee M HauMEHblIee 3HaYeHUs, pa3Max, AUCIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE H3BIIEKATh,
MHTEpHPETHPOBaTh MH(OPMAIMIO, NPEACTABICHHYIO B Ta0iuIax, Ha
auarpammax, rpaukax, OTpa)arollyto CBOMCTBA pealbHbIX MIPOLIECCOB
U SBJICHUH; NpEACTaBIATh HHPOPMALMIO C TOMOLIbI TaOIMIl U
auarpaMm; HUCCICAOBATbL CTATUCTUYCCKHUC JAaHHBIC, B TOM YHCJIC C
IPUMEHEHHEM TIpaUUecKMX METOJI0OB U 3JEKTPOHHBIX CPENCTB;
rpaMuecKd HUCCIEA0BaTh COBMECTHBIE HAONIOJEHHS C IIOMOUIBIO
JarpaMM paccerBaHus M JIMHEHHOHN perpeccuu

YMeHue onepupoBaTh NOHATHUAMU: CIYyYaWHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS; YMEHHE BBIYUCIISTH
BEPOSITHOCTh C MCIOJB30BAaHUEM TI'PAPUUYCCKUX METOIOB; NMPUMEHSTH
(OpMYJIBI CIIOKEHUS U YMHOXXCHHSI BEPOSTHOCTEH, POPMYITy MOIHOM
BEpOATHOCTH, ¢opmyny bepHymi, «koMOuHaTOpHBIE (AKTBl H
(GOpMyJIBI; OIICHWBATh BEPOSTHOCTH PEATBHBIX COOBITHH; yMCHHE
ONEepUpOBaTh TMOHATHUAMM: CiIy4yallHas BEJIMYMHA, paACIpEACIICHUE
BEPOATHOCTEMN, MATEMAaTUYECKOE OKUJIAHKUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CIIy4ailHON BeNWYMHBI, (YHKIUU paclpeiesieHuss Hu
IJIOTHOCTM  PAaBHOMEPHOIO,  IIOKA3aTE€JIbHOTO W HOPMAJIBHOIO
pacmpeiesieHuid; YMEHHE HCIIOJIb30BAaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHuil sl peleHus 3a1a4; 3HAaKOMCTBO C MTOHATHAMU: 3aKOH
OOJBIIUX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAHUN; YMEHHE
MPUBOAUTH TPUMEPHI MPOSBICHUA 3aKOHA OOJBIIMX YHUCENT B
MPUPOJHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE ONEPUPOBAThH
MOHATUSIMU: COYETAaHHWE, IEPECTAHOBKA, YHUCIO COYETAHHM, YHUCIIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMeHHEe MPUMEHITh KOMOMHATOPHBIE
(hakThl ¥ paccyXIeHUs IS PEUICHHS 3a/1a4; OICHUBATh BEPOSTHOCTU
pEaIbHBIX  COOBITUH; COCTaBJISITH  BEPOATHOCTHYIO  MOJEIb U
WHTEPIPETUPOBATH MTOJTYUYCHHBIN pE3yJIbTaT

YMeHHe omnepupoBaTh IOHATUSAMH: TOYKA, MpsAMas, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEJIMYMHA Yyria, IUIOCKHHA Yro,
JNBYT'PAaHHBI yroj, TPEXIPAHHBIA YIOJI, CKPEIIMBAIOLIMECS MpPSMBIE,
NapajuIeIbHOCTD U MEPIEHIUKYIIAPHOCTD MPSAMBIX U IIJIOCKOCTEH, IOl
MEXKIYy NPSAMBIMH, YIOJI MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSAMBIMH, PACCTOSIHUE MEXKJY IUIOCKOCTSMHU; YMEHHE HCIIOIb30BATh
IpU pELIeHUH 3a7ay HM3y4YeHHble (DAKTbl U TEOpPEeMbl IJIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOLIET0 MHUPA; CTPOUTh
MaTeMaTHYECKUE MOJEIU C IOMOIIBI) I€OMETPUYECKUX IIOHATHH U
BEJIMYUH, PEIIATh CBSA3aHHBIE C HUMH MPAKTUYECKUE 3a/1a4U

10

YMeHue onepupoBaTh MOHATUAMU: IJIOMAAb QUTYpPbI, 00BbEM PUTYypHI,
MHOT'OTpaHHMK, TPaBUJIbHBII MHOTOI'PAaHHUK, CEUEHUE MHOTOTPaHHUKA,
Ky0, mapanjenenunes,, nNpu3Ma, nupamuja, ¢urypa 1 MOBEPXHOCTb
BpallleHHs, HWINHAP, KOHYC, ap, cdepa, miomaas chepsl, MIoaabs
MOBEPXHOCTU MHUPaMUbI, IPU3MBI, KOHYyCa, LUIUHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapaJuleIenuneia, TUpaMubl, TPU3Mbl, HIUHADPA,
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KOHYyCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEUEHHsI KOHYyCa U LIMJIMHIPA,
napajuleJibHble OCHM WM OCHOBaHHWIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacamomasicsa chepsl, UWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, H300paxxaTb MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpallEHUsl, UX CEYEHHUs, B TOM YHUCJIE C MOMOILUBIO 3JIEKTPOHHBIX
CpeACTB; YMEHHE NPUMEHSTh CBOHCTBA T'E€OMETPUYECKHUX (QUTYp,
CaMOCTOSITENIbHO (POPMYJTHUPOBATH OINpEAENeHUs H3ydaeMbIX (GuUryp,
BBIIBUTAaTh TMIOTE3bl O CBOWCTBAX M IpPHU3HAKaX T€OMETPUUYECKUX
¢buryp, 0oOOCHOBBIBaTH WJIM OIPOBEpPraTb HX; yMEHHE IPOBOIUTH
knaccuukanuioo (GuUryp TO pa3nUYHBIM PU3HAKaM, BBITIOIHATH
HE0OXOIUMBIE JTOTIOJIHUTEIbHBIE TOCTPOCHUS

11

YMeHue omnepupoBaTh MOHSATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
napajieNIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TOM00Ms, TOMO00HBIE (GUTYPBI, YMCHHE
pacro3HaBaTh paBHbIE U MOAOOHbBIE (DUTYPHI, B TOM YHCIE B MPUPOJIE,
HCKYCCTBE, apXUTEKType; MCIIOJIb30BATh T€OMETPUUECKUE OTHOIICHHUS
NpU pelIeHUH 3a/1a4; HAaXOJUTh TeOMETPUYECKHE BEIMYUHBI (JUIMHA,
yroJ, IJo@aab, 00bEM) MPH pPEUICHUH 3ajad U3 APYTUX YUeOHBIX
MIPEMETOB U U3 PEaTbHOM KU3HHU; YMEHUE BHIYUCIATH T€OMETPUIECKHE
BEJTMYUHBI (JIMHA, YTOJ, IJIOLaAb, 00BEM, IUIONIA/lb MMOBEPXHOCTH),
UCTIONB3Yysl M3y4YeHHBbIE (OPMYJIBI U METOJBI, B TOM YHCJE: IUIOIMAAb
MOBEPXHOCTU MUPAMHU/IBI, IPU3MBI, KOHYCa, IWINHApPA, TUIOIab chepbl;
00bEM Ky0a, IpSAMOYTOJIBHOTO MapajuleenuIeaa, TUpaMubl, MPU3MBbI,
WIMHApA, KOHycCa, IIapa; yMEHHWE HaXOJUTh OTHOIIEHHE OOBEMOB
110JI00HBIX QUryp

12

YMeHHe  onepupoBaTh ~ IOHATUSMH:  NPSAMOYIOJbHAas  CHCTEMa
KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA IO
0a3ucy, CKaJsipHOE NPOM3BEAECHUE, BEKTOPHOE HPOM3BEAEHHUE, YIOJ
MEXKIy  BEKTOpaMH; yMEHHE  MWCIOJb30BaThb  BEKTOPHBIA U
KOOpJAMHATHBI METOJ AJI PELICHHs] F€OMETPUYECKUX 3a/lad WM 3ajad
JPYTUX YYEOHBIX IIPEIMETOB

13

YMeHue BbIOMpaTh MNOAXOMSAIIMNA METOJ JUIsl pelIeHHs 3aJauM;
IIOHMMAaHHUE 3HAYUMOCTH MAaTEMAaTHKHM B M3YyYEHUM MPUPOIHBIX H
OOLIECTBEHHBIX MPOIIECCOB M SBJICHMUN; YMEHHE paclO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMAaTUKH B HUCKYCCTBE, YMEHHE IPHUBOIUTH
MIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA pPOCCHHWCKOM W MHUPOBOU
MaTEMaTHYECKON HAYKH
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HNEPEYEHD DJIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHMUS

Kog
1 Umnca v BBIYUCIICHUS
1.1 Hartypasibhble u nenble yncia. [Ipu3Haku AeJMMoCcTy HEIbIX YhCcell
12 Panmonaneupie yncna. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOHM, MPOLEHTHI,
OecKOHEUYHbIE IEPUOANUECKHE APOooH
13 Apudmernueckuit KOpeHb HaTypaJibHOM cTerneHu. [{eficTBus ¢ apupMEeTHIECCKUMH
KOpHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenb ¢ 1enbiM mnoka3areneM. CTeneHb C palMOHAIBHBIM TMOKa3aTeJeM.
CBoliCTBa CTENEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapugm uncna. JlecATHUHBIC U HATYpAJIbHBIC JIOTapH(PMBbI
JleiicTBuTenbHble YuCTa. ApUPMETHYECKHE OIepalid C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIe BEIYUCIICHUS, IPaBUJIa OKPYTIICHHUS, MPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpazoBanue BhIpaKEeHUN
1.9 KommiekcHele uncna
2 YpaBHEHHsI U HEpABEHCTBA
2.1 Lenble 1 1poOHO-paliOHaIbHbIE YPABHEHUS
2.2 HppanmoHabHbIEC YpaBHEHUS
2.3 TpUroHoMeTpuyeCcKre ypaBHEHHUs
2.4 [TokazarenabHble U JIOrapu(pMUUECKHE YPABHEHHUS
2.5 I{enbie u TpoOHO-palOHATLHEIE HEPABEHCTBA
2.6 HppanunoHaibHbIe HEPABEHCTBA
2.7 ITokazaTenbHbIC U TOorapruMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuieckre HEpaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuia CUCTEMBI JIMHEWHBIX YpaBHEHUU. ONpeAesIuTeIb MaTPHUIbI
3 OyHKIMY U TpaduKu
31 @yHKIMsA, crnocods! 3ananus ¢yHkuuu. I'paduk Gynkuuu. B3aumuHo oOpaTHbIe
dbyukumn. Yérapie n HeuéTHbIe QyHKIMu. [leproanyeckue GyHkimm
OO6mactp ompeAesieHUss W MHOXKECTBO 3HaueHuid (yHkmuu. Hymu dyskmumm.
39 [IpoMexyTku 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHU.
Makcumymbl 1 MUHUMYMBI GyHKIuA. Hawmbombiee w HauMeEHbIEe 3HAYCHUE
(YHKIIUU HA IPOMEKYTKE
33 CrenenHas QyHKIUS C HAaTypaJbHBIM W IENBIM TOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoicTBa U TpadUK KOPHS /71-0i CTETICHU
3.4 TpuronomeTpuueckre GyHKIIMU, UX CBOMCTBA M rpaduKu
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3.5 ITokazaTenpHas u orapudmudeckas QyHKIIUU, KX CBOWCTBA U TPapUKH
36 Touku paspeiBa. AcuMnToTel TpadukoB (yHkui. CpoiicTBa (QyHKIHUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs [TOCIEA0BATEIbHOCTEN
3.8 Apudmernueckast 1 reoMmeTpuueckas nporpeccui. Popmyria CI0KHBIX IPOLIEHTOB
4 Hayayia MmaTemaTuyeckoro aHaanza
4.1 [IpousBoanas ¢pyHkimu. [Ipon3BoiHbIE 371€MEHTAPHBIX PYHKIMHA
[IpumeHenune npou3BONHON K HCCIENOBAHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHre HanboIbIIero 1 HauMeHbIero 3HaueHus: (PyHKIMK Ha
OTpe3Ke
4.3 [IepBoobpasnas. MnTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHO€eCTBO, onepaly HaJl MHOKecTBaMHU. /{narpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHoCcTh
6.3 KomOunaropuka
7 ['eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesia ¥ MOBEPXHOCTH BpAIICHUS
7.5 Koopaunatsl 1 BEKTOpBI
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®opmbl yueTa padoyeii IporpaMMbl BOCIIHTAHUS

®opmsl yuéra paboueii mporpaMMbl BOCIIUTAaHHUS B paboyeil mporpaMMe 1o MaTeMaTHKE B
10-11 xmaccax. Pabouas mnporpamMma BOCIUTaHUS peaTM3yeTCs B TOM YHCIE U 4epes
HCIIOJIb30BaHUE BOCIIUTATENBHOIO NOTEHIIMAIA YPOKOB MAaTEMATUKH.

JInyHOCTHBIE pPE3yJIbTaThl UMEKOT HANPABICHHOCTh HA PEIICHHE 3a7a4 BOCIHUTAHMS,
Pa3BUTHUS U COLUAIM3ALUHN 00YYaIOIIUXCSl CPEACTBAMU MPEIMETA.

I'pasxxnanckoe BocnuTanue:

TOTOBHOCThH K BBINIOJHEHUIO OOSI3aHHOCTEH TpakAaHWHA U peaM3alid €ro Mpas, NPEACTaBICHHEM O
MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHMWS  PAa3JIMYHBIX CTPYKTYp, SIBJICHHH, IPOLERyp
rpakJIaHcKkoro obmiecTBa (BBIOOPHI, OMPOCH U Mp.). POPMUPOBAHNE aKTUBHOW TPKAAHCKOW MO3HIUH,
TPa)XIaHCKOM OTBETCTBEHHOCTH, OCHOBAaHHON Ha TPaJUIUOHHBIX KYyJbTYpPHBIX, IYXOBHBIX U
HPaBCTBEHHBIX LIEHHOCTSAX POCCUICKOro 00IIecTBa

IIaTpuoTHYECKOE BOCIIUTAHHE:

[IEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYyJIbTYpHOMY, MCTOPUYECKOMY U HAyYHOMY HAacIeaHIo,
MOHUMAaHUS 3HAYCHUS] MaTeMaTHUECKON HAyKH B >KU3HH COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH BIaeTh
JOCTOBEPHOW MH(pOpManMed O MEPemOBBIX NOCTIKCHHMAX WU OTKPBITHSIX MHPOBOW M OTEUECTBEHHOU
MaTEeMaTHKH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MHpa M OOIIECTBA; MPOSBICHHE
WHTEpeca K TMpOLUIOMY M HACTOSIIEMY pPOCCHUICKOW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K
JIOCTHKEHHUSAM POCCHHCKHX MaTE€MaTHKOB M POCCHUICKOM MaTeMaTH4eCKOM IIKOJIBI, K MCIIOJIb30BaHUIO
9THUX JOCTIKCHUH B IPYTUX HayKaxX U MPUKIAIHBIX cepax.

JlyX0BHO-HPABCTBEHHOE BOCHHTAHME:

MIPEICTAaBICHUE O COLMAIBHBIX HOPMax M TMPaBUIAX MEKINYHOCTHBIX OTHOIIEHUN B KOJUICKTHUBE,
TOTOBHOCTH K pa3HOOOPa3HOI COBMECTHOM IEATEIBHOCTH TPH BHITIOJIHEHNN YI€OHBIX, TTO3HABATEIBHBIX
3a/1a4, BBITIOJHEHWH JKCICPUMEHTOB, CO3JIaHUH YIEOHBIX IPOEKTOB; TOTOBHOCTHIO K OOCYKICHHUIO
OTUYCCKUX np06neM, CBA3AaHHBIX C HpaKTI/I‘-ICCKI/IM HpI/IMeHeHI/ICM I[OCTI/DKCHI/Iﬁ HayKI/I, OCO3HAaHUECM
BaXKHOCTH MOPAJIbHO-3TUUECKUX MIPUHIIUIIOB B IEATEILHOCTUA YUYCHOTO.

JcTeTHYecKoe BOCIUTAHUE:

CIOCOOHOCTh K AMOILIMOHATLHOMY M 3CTETUYECKOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 33jad,
pelIeHU, pacCyXAeHUN; YMEHUIO BUJIETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
Du3nyecKoe BocnuTanue, GopMupoBaHue KyJabTYPhl 310POBOr0 00pa3a :KU3HU U IMOLMOHAJIHLHOT0
Os1aromosyms:

c(hopMHPOBEIBATh, HABBIKK PEedIICKCHH, NMPU3HAHUEM CBOETO IpaBa HAa OIMMHOKY M TaKOTO JKE IIpaBa
JIPYTOTO YEJIOBEKA; OCO3HAHMUE IEHHOCTH YXU3HM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKU Ha 3/IOPOBBIN 00pa3 KH3HH, OCO3HAHMS MOCICACTBUN U HEMPHUSATHS BPEIHBIX MPUBBIYCK,
HEOOXOAMMOCTH COOIIOICHNUS TPaBUi OE€30ITACHOCTH B OBITY U PEATbHOU KU3HU.

TpyaoBoe BOCIIUTAHUE:

KomMmyHMKaTHBHAS KOMIIETEHTHOCTh B OOIIECTBEHHOIIOIC3HOH, Y4eOHO- HCCIeI0BATEILCKOM, TBOPUECKON
U IPYTUX BUAX JEATEIBHOCTH; HHTEpEca K MPAKTUIECKOMY U3YYEHUIO IPOECCHii U TPY/Ia Pa3TUIHOTO
pona, B TOM YHCJIe Ha OCHOBE MMPUMEHEHHUS ITPEIMETHBIX 3HAHHH, OCO3HAHHOTO BHIOOpA MHANBUIYATHLHOM
TPaeKTOPHH MPOJIOJKEHHS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K IPEIMETY,
0OIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH

IK0JIOTHUECKOE BOCITUTAHHE:

OKOJIOTUMYCCKOC MBIIJICHUA, YMeHI/IH pYKOBOJICTBOBaTBCSI UM B HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOfI 158
COIMAJIbHON MPAKTHUKE; 3KOJOTHYSCKHU I1eJIecO00pa3HOe OTHOLICHHS K TPUPOJC KaK UCTOYHHUKY JKu3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMs, IOHUMaHUS [IEHHOCTH 3I0pPOBOTO M Oe30macHoro o0pasa Ku3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3WYECKOMY M TICHXHYECKOMY 3I0POBBIO, OCO3HAHUS
LIEHHOCTH COOJIIOJCHUS TMpaBuiI OE30MACHOI0 TOBEIACHHMS NpU paboTe C BEIIECTBAMH, a TaKXKe B
CUTYalUIX, yTPOKAIOIIKX 3JOPOBBIO U KU3HU JIOACH.

IlenHOCTH HAYYHOT'O MO3HAHUS:
MO3HABATEIbHON M WHPOPMAIIMOHHON KyJIbTYPHI, B TOM 4YHCJEC HAaBBIKOB CaMOCTOSTEIHLHON
paboThl ¢ Y4eOHBIMH TEKCTAMH, CIIPABOYHOW JINTEPATypOl, JOCTYMHBIMH TEXHHYECKHMMHU CPEICTBAMHU
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WHQOPMAIOHHBIX TEXHOJIOTHI; HHTEpeca K 0OYUEHHIO U TIO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH H
CHOCOOHOCTH K CaMOO00pa30BaHUIO, HCCIENOBATEILCKOW MAEATEIBHOCTH, K OCO3HAHHOMY BBHIOOPY
HAIPaBJIEHHOCTH U YPOBHS 00y4YeHUS B AalbHEHUIIEM

MHUPOBO33PEHUYECKOE MTPEICTABICHUE COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
W COCTaBJIOIIMX OCHOBY JJSl MOHMMAHHS CYIIHOCTH HAy4YHOH KapTHHBI MHUpa; HpeAcTaBIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS MPHUPOJIBI, B3aMMOCBS35X YeJIOBeKa ¢ MPUPOTHON CPemoid, 0 poin
npeaMeTa B TO3HAHUH ITUX 3aKOHOMEPHOCTEH.
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Jlunusa YMK: YMK "MI'Y - mkoge" JI. C. Aranacsna, 11 k. (0as/mpod).

MaremaTnka: anredpa 1 Hadyajga MaTeMaTHUYeCKOro aHanu3a, reomerpus. ['eomerpus. 10-11
Kiacc. YueOHuk. bazoBeiii n yrimyonéunsiii ypoBuu / ABTop(sl): Atanacsx JI.C., byty3oB
B.®., Kanomues C.b. u ap.

METOIUYECKHUE MATEPHAJIBI JISA YYUTEJIA

Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHalIu3a, reoMeTpusi. ['eomerpus :
M34 10—11-e kiacchl : 6a30BbIi U yTITyOJEHHBIN YPOBHU : METOJIMYECKHE PEKOMEH/IAINH K
yueOnuky JI. C. Atanacsana, B. ®@. byry3osa, C. b. Kagomuesa u nip
https://cdn.catalog.prosv.ru/attachment/00ece198af3179d6fce4c1d612¢5336210484ee6.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

HOC Mos mkomna: https://myschool.edu.ru
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