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HOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yuebHOTO Kypca «I'eomeTpus» 0a30BOTro ypOBHS AJist
obyuvaronmuxcs 10 —11 kimaccoB pa3paborana Ha ocHOBe DenepaabHOTO
roCyJ1apCTBEHHOIO 00Pa30BaTENbHOr0 CTaHJapTa CPEIHEro 001Iero 00pa3zoBaHusl,
C yu4éTOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMW, MPENBABISIEMBIX K
MaTeMaTu4ecKoOMy OOpa30BaHUIO, U TPAAULIMN POCCUHUCKOTrO 0Opa30BaHUS.
Peanmmzanus nporpamMmbl 00ecrieduBaeT OBIaeHUE KIIFOYEBBIMU KOMIETEHIIUSMH,
COCTaBJISIIOIIMMHI OCHOBY JJIi CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHus,
[EJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO M TMO3HABATEIbHOI'O Pa3BUTHUS
JUYHOCTH 00 yJaroIMXCsl.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxHnocth y4eOHOTO Kypca TEOMETpHM Ha YpOBHE CpPEIHEro oOIIero
oOpa3oBaHus OOYCJIOBJIEHA NPAKTHUYECKOW 3HAUMMOCTBHIO METANPEAMETHBIX U
MPEAMETHBIX Pe3yJbTaTOB OOYYEHHS T€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BuTHs oOydJaroumxcs, (opMUpoBaHUs (QYHKIMOHAILHOW MaTeMaTudecKoOu
IPaMOTHOCTH, U3YUYEHUS APYTUX yueOHBIX TUCIUIUIMH. PazButne y oOydaroniuxcs
MPaBUWIbHBIX MPEACTABICHUN O CYITHOCTH U MPOUCXOXKJIECHUU T'€OMETPUUECKUX
a0CTpakKIMii, COOTHOIIEHWH PEATHbHOTO M HICAILHOTO, XapaKTepe OTpaKEeHUs
MaTeMaTU4YEeCKOW HAyKOW SBJICHUA W MPOLECCOB PEATLHOTO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJIETMPOBAHUSI B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyalMxcs, a TaKKe KayeCTB MBIIUICHUS, HEOOXOIUMBIX [JIsI aJanTalid B
COBPEMEHHOM OOILIECTBE.

['eomerpust siBiIsIETCS OJHUM K3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHErO
obmero o0pa3zoBaHMs, TaKk Kak OOECNEYMBAET BO3MOJKHOCTb M3YUEHHUS Kak
JUCITUILINH €CTECTBEHHO-HAYYHOI HANIPaBJICHHOCTH, TAK U TYMaHUTaPHOM!.

Jlornueckoe MblluieHUE, (GOpPMUPYEMOE MNPU H3YYEHUH OO0Yy4YaroLIMMUCS
HOHSITUWHBIX OCHOB F€OMETPHHU U ITOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEP K ICHHIM
B XOJI€ pEIICHUs] TeOMETPUYECKUX 3a/lad, YMEHHE BBbIJBUTATh U ONPOBEPTaTh
TUTNOTE3bl HEMOCPEACTBEHHO HMCTIOJIB3YIOTCS MPHU PEIICHUH 3a/ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne opueHTUPOBATHLCS B MPOCTPAHCTBE UTPAET CYHMIECTBEHHYIO POJIb BO
BCEX 00acTIX NeATeNbHOCTH 4enoBeka. OpueHTalus 4YeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIIOBHE €r0 CONHMAILHOTO OBITHSA, (dopMa
OTPaKEHHUS] OKPYXKAIOIIEr0 MHUpPA, YCJIOBHE YCIEHIHOTO MO3HAHWS M aKTUBHOTO
npeoOpazoBanusi  AeHcTBUTENbHOCTH. OnepupoBaHHe MNPOCTPAHCTBEHHBIMU
obpazamu 0OBENUHAET pa3Hble BUABI YU4EOHOW M TPYIOBOM AESITENHHOCTH,



ABJISIETCS. OAHUM M3 TPO(ECCHOHATBHO BaXKHBIX KAuecTB, MOITOMY aKTyallbHA
3amaya (GOPMHUPOBAHUS Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPAa3HOTO MBINUIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOM e TEILHOCTH [0 MHOTHUM HaIPaBJICHUSIM.

Llens ocBoeHusi mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha 6a3oBOM
ypoBHE o0OydeHHs — o00Imeo0pa3oBareIbHOE W OOMICKYJIbTYPHOE pa3BUTHE
oOywaroumxcs 4epe3  oOecreueHHe BO3MOXKHOCTH  MPUOOpETeHuss u
WCIIOJIb30BAHUS CHUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JICHCTBUM,
crieru(pUIHBIX TEOMETPHUH, BO3MOYKHOCTH YCTICITHOTO MPOJ0JLKSHHUS 00pa30BaH U sI
0 CTICIUATILHOCTSIM, HE CBSI3aHHBIM C IPUKJIATHBIM UCIIOJIH30BAHUEM T'€OMETPHUH.

[lporpamma 1o reomMeTpuu Ha 0a30BOM YpOBHE IMpEIHA3HAYCHA ISt
00y4JaroIMXCsl CPEAHEN MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUMA
Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBanus. Takum oOpazom, oOydaromnmecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUECKHE YMEHHsI, CBSI3aHHBIC
co crnenupuKoil TeoOMETpUM U HEOOXOAUMBIC HJIsi KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MUMEIOT BO3MOKHOCTh U3YUUTh F€OMETPUIO OoJiee
riy0oOKo, €ciii B JajibHEHIIEeM BO3HUKHET HEOOXOIUMOCTh B T'€OMETPHYECKHUX
3HAHUAX B IPOQPECCUOHATBHOM eI TENLHOCTH.

JlocTiKeHre 1M OCBOEHHUS TPOrpamMMbl 00ECTIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adady. [IpuopuTeTHBIMU 3aJadyaMH OCBOEHHS Kypca
«I"'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kimaccax sSBISIIOTCS:

e (opMupOBaHHWE TIPENCTABICHUS O TEOMETPUU KaK 4YacTH MHPOBOM

KYJIbTYPBl 1 OCO3HAHKE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHHE TMPEACTABICHHWS O MHOTOTPAHHUKAX W TeNax BpaICHUs
KaK 0 BOKHEUIIIMX MATEMaTHUECKUX MOJEIAX, MO3BOJISIIONMX OMUCHIBATH
Y U3y4aTh pa3HbIE SBICHUS OKPYKAIOIIET0 MUPA,;

e (¢dopMHpOBaHWE YMEHHsI paclo3HaBaTh Ha YEPTEkKaX, MOJECIIX H B
peaTbHOM MUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJCHHE METOJAMH PEIICHUS 3a7ad Ha OCTPOCHUS Ha M300paKEHHIX
MPOCTPAHCTBEHHBIX QUTYD;

e (GopMHpOBaHWE YMEHHS OIEPUPOBATh OCHOBHBIMH TOHITHSIMH O
MHOTOT'PAHHUKAX U TEJIaX BPAIIEHHs U UX OCHOBHBIMH CBOMCTBAMU,

e OBJIAJACHHE AITOPUTMAMHU  PEIICHUS OCHOBHBIX THUIIOB  3a/1ay;
dbopMupoBaHUE yMEHUS MPOBOJIUTH HECJOXHBIC JOKa3aTelbHbIC
pacCyX/I€HHUs B XOJ€ PEIICHUs] CTEPEOMETPUUYECKHUX 3ajad U 3ajad C
MPAKTUYECKUM COJIEpPKaHUEM;

e Dpa3BUTHE  MHTEUIGKTyaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEU
oOydJarommxcs, TMO3HABATEeIbHOW AaKTUBHOCTH, HCCIIEIOBATEIILCKUX
YMEHHA, KPUTUYHOCTH MBIIIJICHHUS,



e ¢opmupoBaHue  (YHKIMOHAIBLHOM  TPAMOTHOCTH,  pEJIEBAHTHOU
r€OMETPUU: YMEHHE pACTO3HaBaTh TMPOSIBJICHUS T'€OMETPUYECKHUX
MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peEabHBIX KU3HEHHBIX
CUTyallusiX U MPU U3YYCHUU IPYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (GopMymupoBaTh WX Ha S3BIKE
r€OMETPUM U CO3JaBATh FEOMETPUYECKUE MOIENIN, TPUMEHATh OCBOECHHBI I
r€OMETPUYECKHUI anmapar il pPElIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATh U OLIEHUBATh MOJyYEHHbIE PE3YIIbTATHI.

OTnUYUTEIbHOW OCOOEHHOCTBHIO MPOrPaMMBI SIBJSIETCSI BKIIIOYEHUE B KypC
CTEpEOMETPUM B Hayaje €ro M3y4eHHsd 3aJay, peEUlaeMbIX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U OTIpe/IeIEHHBIM 00pa30oM OpraHU30BaHHAs padoTa Haj
HUMH, YTO CIHOCOOCTBYIOT PAa3BUTHUIO JIOTHUECKOTO M MPOCTPAHCTBEHHOTO
MBILUIEHUSI, CTUMYJIAPYET NPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBHUPYET K
JaJbHEUILIEMY U3YyUEHUIO IIPEAMETA.

[IpennoureHne oTAAETCS HATJIATHO-KOHCTPYKTUBHOMY METOAY OOyUY€EHUS, TO
€CTh TEOPETHUYECKHUE 3HAHUS UMEIOT B CBOEM OCHOBE YyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BHUTHE NMPOCTPAHCTBEHHBIX INPEICTABICHUN Y
ydalmmxcsi B Kypce CTEpEOMETPUHM IPOBOAMUTCS 3a CUET pEIICHHs 3a1ad Ha
CO3JaHH€ MPOCTPAHCTBEHHBIX 00pa3oB M  3a3Jad Ha  ONEPUPOBAHHE
npocTpaHcTBeHHbIMU oOpa3zamu. Co3gaHue oOpasza MPOBOJUTCS C OMOPON Ha
HarjJsiJHOCTh, a OIEpPUPOBaHUE OOpa3oM — B YCJIOBHUSX OTBJICYEHUS OT
HarJs IHOCTH, MBICJIEHHOTO U3MEHEHMSI €r0 UCXOJHOTO CO/IEPIKAHMSL.

OcHoBHbIE cojiepkarenbHble TMHUM Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpanHukny, «IIpsiMbie 1 TIIIOCKOCTH B MPOCTPAHCTBE», « T ena BpaleHus»,
«BekTopbl 1 KOOpAMHATHI B MPOCTPaHCTBE». DOPMUPOBAHUE TOTUUECKUX YMEHU U
pacnpenensercss He TOJbKO MO COJIEp)KATENbHBIM JIMHUSIM, HO W TO TrOJlaM
00ydJeHHs Ha YPOBHE CPEIHEr0 00IIIero 00pa3oBaHMS.

Conepxanue o0pazoBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOEHHs paboyell TpOTrpaMMbl, pacMIpeieNnEéHHBIM 10 ToJaM OOy4eHwus,
CTPYKTYpUPOBAaHO TakuM 0Opa3oM, 4dYTOOBI OBJAJIEHUE TE€OMETPUUECKUMU
MOHATHSIMUA Y HaBBIKAMH OCYILIECTBISJIOCH MOCJEI0BATENLHO U MOCTYIMATENBHO, C
CO0I0ICHHEM MTPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCh B
00110 CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN O00Y4aroOlMXCs, paclmpss U
yriayosisst e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reomerpum otBoautcs 2 yaca B Heaenmo B 10 kinacce u 1 yac B
Heznemo B 11 kimacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMBbIe M MI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 akCcMOMAaTMYeCKOM TMOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX.

B3auMHOE pacrnosiokeHHe NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS,
napajvielibHble W CKpelMBaroImecss mnpsMble. [lapamiensHOCTh NPSIMBIX H
IUIOCKOCTEN B MPOCTPAHCTBE: TNapajUle/ibHbIEe MpsIMbIE B MNPOCTPAHCTBE;
MAPAUIENBHOCTh TPEX MPSIMBIX; MAPAVIENBHOCTh MPSIMOM U IUIOCKOCTHU. YTIIbI C
COHAIPABIIEHHBIMUA CTOPOHAMM; YIOJI MEXIY MNpsIMBIMH B IPOCTPAHCTBE.
[TapasnenbHOCTH IUDIOCKOCTEU:  TapaUIeNIbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuienbHbIX IuockoctTeil. Ilpocrtelinmme mnpocTpaHCTBEHHbIE (GUIYpBl Ha
IJIOCKOCTU: TETPAd P, KyO, NapajuiesenuIies]; MoCTPOECHUE CEUEHU.

[lepneHaAuKyIApHOCTD NPSIMOM U INTOCKOCTHU: IEPIIEHAUKYIISIPHBIE P AMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNAPALICIbHBIE W MEPIECHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYJSIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpemMa O MpsIMOU
NEPIEHAUKYJSIPHON TUIOCKOCTH. YTJBI B IPOCTPAHCTBE: YIOJI MEXKIY NPAMOMN U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJI, JIMHEMHBIA YroJa JBYIPAaHHOTO  yIUIa.
[lepneHauKyIsAp U HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH J10 IUNIOCKOCTH, PACCTOSHUE
OT TpsSMOM A0  IUIOCKOCTH, TpOeKuus  (Gurypel Ha  IUIOCKOCTb.
[lepneHAuKYIApHOCTE  IUIOCKOCTEW: IIPU3HAK IEPHEHAUKYISIPHOCTA  JBYX
mwIockocTten. Teopema o TpEX NePNeHAUKYIAPax.

MHororpaHHuKH

IloHsAATHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OI'PAHHHUKA, BBIITYKJIbI€
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOTOTpaHHUKa. [[pu3ma: n-yroyibHas
Mpu3Ma; TPaHu U OCHOBAHUS MPHU3MBI; MpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAst MIOBEPXHOCTH MIPU3MBI. [Tapamenenunen, IPSIMOYTOJbHBII
napajuleJienuIe] U ero cBoucTsa. llupamuna: n-yronpHas nupamuia, 'paHd U
OCHOBAaHHWE MUPAMU/IbI; OOKOBAs U MOJIHASI TOBEPXHOCThH MUPAMUJIBI; TPABUIIbHAS U
yceuéHHas MNUpaMHaa. OJEMEHTbl NOpu3Mbl M nupamuabl. l[IpaBuibHbIe
MHOTOTPaHHUKHU: MOHITHE NPAaBUJILHOIO MHOTOTPAHHMKA; PABWIIbHAS NPU3Ma U
MpaBWIbHAA NHUPaMUAa; MPAaBWIbHAA TPEYrojbHAas NHpaMuAa W MPaBUIbHBIN
Tterpasap; KyO. IlpenacraBieHue O MNpPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKkadIp 1 ukocadap. CeueHus Mpru3Mbl M IUPAMUJIBI.

CummMmerpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENILHO TOYKH, MPSAMOM,
IUDIOCKOCTH.  DJIEMEHThl CHMMETPMM B  NUpaMUAax, IapauIeNeluIenax,
IIPAaBWILHBIX MHOTOT'PaHHUKAX.



BblunciieHue 3JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M IIOJHOW TOBEPXHOCTH MPSIMOM IPHU3MEI,
IJIOIMAAh OCHOBAaHWM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOUN IPU3MBEL.
[Tnomans OOKOBOW IMOBEPXHOCTH M TOBEPXHOCTH IMPABWILHOW IHPaMU/IHI,
TeopemMa O IUomanan yced€éHHo nupamuabpl. Ilousatne 00 o0béMe. OO0BEM
MIUPaMHU/IbI, IPU3MBI.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXKTY TUIOMIAISIMA
MMOBEPXHOCTEN, 00BEMaMHU 11010 OHBIX TEJI.

11 KUIACC

Tena BpaleHust

[Hwmuanpuyeckas IOBEPXHOCTH, obpazyroiue UWIAHAPHAYECKOU
MOBEPXHOCTHU, OCh LMJIMHAPUYECKON MOBEpXHOCTU. LIMAMHIp: OCHOBaHUS H
OOKOBasi TMOBEPXHOCTb, OOpa3ylolm@as W OCh; IUIONAJh OOKOBOW U MOJHOU
MOBEPXHOCTH.

Konunueckasi moBepxXHOCTh, 00pa3yrolpe KOHMYECKONH MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOU MoBepxHOCTH. KOHyC: OCHOBaHuE U BepIlrHa, 0Opa3yrolias
U OCh;, IUIOIaAb OOKOBOW M TMOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC:
00pa3yroIye 1 BEICOTa; OCHOBAHMSI 1 OOKOBAs IOBEPXHOCTh.

Cdepa u map: HEeHTp, paauyc, AUAMETP; IUIOIIAAb MOBEPXHOCTH CQEpHI.
Bzanmuoe pacmnosioskenue cdepbl U III0CKOCTH; KacaTenbHas II0CKOCTh K cdepe;
IJI0IAAb CeEpHl.

N300paxenne Ten BpalieHus Ha TUIOCKOCTH. Pa3BEpTKa IUIMHAPA ¥ KOHYCA.

KomOunanmu Tenm BpaimieHHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHMCaHHBIM OKoJIO cdepbl; cdepa, BOUCAHHAT B MHOTOTPAHHUK, WM TEIO
BpaIICHUS.

[Toustre 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u cieactsus u3 He€. O0BbEM HUIMHAPA,
koHyca. O0BEM Iapa u mIonaab chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOLICHUS MEXAY TUIOMIAIsIMU
MOBEPXHOCTEN, 00bEMAMHU 1O JOOHBIX TeEJI.

Ceuenuss nwimMHapa (mapauiedbHO M MEPHEHIUKYISIPHO OCH), CEUEHUs
KOHyca (MmapauielbHOE OCHOBAaHUIO M MPOXOJSILIEEe Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mi10cKkoCcTH U B pocTpaHcTBe. CI0XKEHUE U BBIUMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YKCio. Pa3noxeHne BEKTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopam. [lpaBuino mnapamienenunena. PemieHue 3amad, CBSI3aHHBIX C
IIPUMEHEHWEM MpaBWi JACUCTBHM € BekTopamu. IIpsMoyrosbHas cucrema



KoopauHar B mnpoctpaHcTBe. Koopamuarel BekTopa. Ilpocrteiimme 3amaun B
KOOpJMHATax. YroJl Mexnay Bekropamu. CKalsipHOE NPOU3BENEHHUE BEKTOPOB.
Bbruucienune yrioB MeX1y NPSIMbIMH U TUIOCKOCTAMU. KOOpAMHATHO-BEKTO pHBII
METOJI TP PELIEHUU T€OMETPUUECKHX 3a1a4.



INTAHUPYEMBIE PE3YJIBTATBI
JIMUHOCTHBIE PE3YJIbTATbBI

JInaHOCTHBIE pe3yJabTaThl OCBOCHMSI MPOTPaMMBbI y4yeOHOTO MpeaMeTa
«MareMatrka» XapakTepu3yrTCs:

I'paxnanckoe BociuTaHue:

c(hopMHUPOBAHHOCTHIO IPAXKTAHCKOM MO3UIIMHN 00 YJAIOIIEr0Cs KaK aKTUBHOT O
M OTBETCTBEHHOTO 4YJ€HA POCCHUHUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PAa3JIMUHBIX CTPYKTYp, SIBJICHHM,
MpouUenyp TpakAaHCKOro ooOmiecTBa (BBIOOpPHI, OMPOCH W TP.), YMEHHEM
B3aWMOJIECTBOBATh C COLMUAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBHH C HX
(YHKIMSMU ¥ HA3HAYECHUEM.

IlaTpuoTHyecKoe BOCIIUTAHHUE:

c(hopMHUPOBAHHOCTHIO POCCUICKON IpaX1aHCKOM UAEHTUYHOCTH, YBAKEHUSI K
MIPOLUIOMY U HACTOSILEMY POCCUHUCKON MATEMATUKH, IEHHOCTHBIM OTHOLIEHUEM K
JNOCTHKEHUAM POCCUNCKUX MAaTEMATUKOB U POCCHUICKON MATEMAaTUYECKOM IIKOJIbI,
K HMCIIOJIb30BaHUIO ATHX JOCTWKEHU B JPYrMX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo.a;
C(hOopMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS, JSTUYECKOrO IOBEICHUS,
CBSI3aHHOTO C TPAKTUYE€CKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U AESTETbHOCTH IO
y4€HOT0; 0CO3HAHMEM JIMYHOTO BKJIa/1a B TIOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO.

JcTeTn4YecKoe BOCMTAHNE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIOYAs ACTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEILICHNH, pacCyKIEHNU;
BOCIPUUMYHBOCTHIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UICKYCCTBA.

Du3uyecKoe BOCIHUTAHUE:

C(hopMHUPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTUYecKUe 3HaHUS B
HWHTEpecax 3/I0pPOBOTO 1 0€30MacCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICH U S
K CBOEMY 3JI0pPOBbIO (3I0POBOE MUTAHKE, COATAHCUPOBAHHBINA PEXKUM 3aHATHA U

OT/BIXA, peryJsipHas buznueckas aKTUBHOCTD ); buznuecKoro
COBEPLICHCTBOBAHMUS, npu 3aHSTHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
JeSITENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZly, OCO3HAHHEM LICHHOCTU TPYIOJIO0US; UHTEPECOM K
pa3imyHbIM  cdepaM  NPOPECCUOHATBHOW  NI€ATEIbHOCTH, CBSI3aHHBIM €
MaTeMaTuKOW MU €€ MPUIOKEHUSIMU, YMEHHEM COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynywmeil npodeccum M peanu3oBbIBATE COOCTBEHHbIE >KU3HEHHbBIE IIJIAHBI;



FOTOBHOCTBIO M  CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000Opa30BaHUIO HAa NPOTSHKEHUHM BCEHM JKU3HU; TOTOBHOCTBIO K AKTMBHOMY
YYaCTHUIO B PELICHUH NMPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HAIIPABJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHME:

C(hOPMUPOBAHHOCTHIO 3KOJOTUYECKON KyJIbTYPbl, MOHUMAHUEM BIIUSHUS
COLIMAIILHO-D)KOHOMMYECKHUX ITPOLIECCOB HA COCTOSHUE PUPOJTHON U COLIMATIBHOU
Cpedbl, OCO3HAaHMEM TJIOOAILHOTO XapakTepa JKOJOTHUYECKHX MpobJieMm;
OpHUEHTAIIME Ha MPUMEHEHHWE MAaTeMAaTUYECKUX 3HAHUU IS pEIleHUs 3a1ad B
00JIaCTH OKpYXKAIOILIEH Cpeibl, IUIAHUPOBAHMUSI TIOCTYNKOB UM OLIGHKH UX
BO3MOYHBIX IOCJIEACTBUH JJ1s1 OKPYKAIOIIEU CPEIBI.

[leHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hopMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HayKd M  OOIIECTBEHHOM MpakTUKW, MNOHUMaHHEM
MaTeMaTUYeCKOM HayKu Kak c(epbl YEeIOBEYECKOW IesTEIbHOCTH, ITANOB €&
Pa3BUTHS W 3HAYMMOCTH Uil Pa3BUTHUsS LMBWIM3ALMHU; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKAd W MaTeMaTHYE€CKOW KyJIbTYpOW KaK CpPEACTBOM IIO3HAHUA MHPa;
TOTOBHOCTBIO OCYILECTBIITh MPOEKTHYIO M HCCIENOBATEILCKYIO AECSATENbHOCTD
VH/JVMBUAYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHUS MPOTPaMMbl yUeOHOTO MpeaMeTa
«MatemaTrka» XapaKTePU3YIOTCS OBJIaZICHUEM YHHUBEPCAITbHBIMHU
NO3HABGAM EIbHBIMU  OClICMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUGHBIMU
OeticmeUsiMU, YHUBEP CATIb HLLMU P e2YISIMUBHBIMU O ellCEUSMU.

1)  Vwuseepcanvhvle  no3nasamenvHwle  Oelicmeus,  00ecneyuU8aOm
@opmuposarue 0A306bIX KOSHUMUBHBIX NPOYECCO8 0OYUAIOWUXC  (0CBOEHUe
MEmMo008  NO3HAHUSL — OKPYJHCAowe20  Mupd,  NpuMeHeHue  J10SUHeCKUXx,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayueti).

ba3oBbleioruyeckue 1eMCTBUA:

e BBISBJIATHh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHICCKUX
00BEKTOB, TIOHATHH, OTHOIICHUHA MEXTY MOHATHAMH, (POpMYIHpPOBATH
OTpENeICHNsT TOHATHH; YCTaHABJIMBATh CYIICCTBCHHBIH  TPH3HAK
Kjaccuukalud, OCHOBaHMS MJii OOOOIIEHUS M CpPaBHEHHUS, KPUTEPHUU
MPOBOIMMOTO AHAIIN3A;

e BOCHpHWHHMATH, (HOPMYIUPOBaTH H MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEpJIUTEIbHBIC W OTpUIATeIbHBIC, CIWHUYHBIC, YacCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBIABIATh  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3H M
npoTuBOpeursi B (akTaxX, JAHHBIX, HAOMIONCHUSAX W YTBEPKICHUSX,



npeajarartb  KpUTEpUM  JUIA  BBIABICHHS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEYHNL;

e JeNaTh BBIBOJIBI C MCIIOJIb30BAaHMEM 3aKOHOB JIOTHMKH, JCTYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOYEHUH, yMO3aKIIOUEHHH TT0 aHAJIOTHH;

e TMPOBOAUTH  CaMOCTOATEIBHO  JIOKA3aTeNbCTBA  MATEMaTUYECKUX
yTBEpKIAEHUH (IpsIMBIE U OT MMPOTHUBHOTO), BEICTPANBATh apTYMEHTAIIHIO,
NPUBOJNTH MPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC
CYXKICHUS Y BEIBOJIBI;

e BbIOMpaTh croco0 pemieHus: yueOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIIEHUS, BBIOMpaATh HaWOOJee MOAXOJAMMUNA C YIETOM
CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebcKue 1eCTBUSA:

e HCIIOJIL30BaTh BOMPOCHI KaK UCCIEI0BATENHLCKUI HHCTPYMEHT MTO3HAHUS;
dbopMynupoBaTh BOMNPOCHI, (DUKCUPYIOLIUE MPOTUBOpEUHE, MPoOsIEMY,
yCTaHABIMBAaTh HCKOMOE W  JaHHoe, (OPMHpPOBATH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIINI0, MHEHHUE;

e TIPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJIEHMIO OCOOEHHOCTEW MaTeMaTH4eCKOTro
oObeKTa, SBJIEHUS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00beKTaMU, IBICHUSIMH, IPOLIECCAMU;

e CaMOCTOSITEIbHO (POpMYIHPOBATH 0OOOIIEHNUS 1 BEIBOBI [0 PE3YyJIbTaTaM
NPOBEAEHHOTO HAOIOCHUS, UCCIIENOBAHMsI, OIICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3YIbTaTOB, BBIBOJOB M 000OIICHHUH;

e TPOTHO3UPOBATH BO3MOYKHOE pPa3BHUTHE MPOIECCA, a TAKKE BBIJIBUTATH
MPEATNOJIOKEHUS O €T0 PAa3BUTHUHU B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

e BBISBIITH NeUIUTH HHDOpPMAIMH, TaHHBIX, HEOOXOAUMBIX JIJIST OTBETA
Ha BOTIPOC U JIJIs pELICHUSI 3a/1a4U;

e BBIOWpaTh WHPOPMANMIO W3 HCTOYHUKOB  DPA3JIMYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAITUIO
Pa3NMYHBIX BUAOB U (POPM IIPEICTABICHUS;

e CTPYKTYpUPOBaTh HH(MOPMAIIHIO, TPECTABISITH €€ B pa3IMIHBIX popmax,
WITIOCTPUPOBATh IpaPUuecKy;

e OIICHUBATH HaJIEKHOCTD uHbpOpMAIIMM [0  CaMOCTOSITEIbHO
c(hopMyIUPOBAHHBIM KPUTEPHUSIM.

2) Vuuesepcanvnvle KOMMyHUKamueHwvle Oelicmeus, 00ecneyusarom

chopMupo8aHHOCMb COYUATLHBIX HABLIKOB 00YYAIOUUXCSL.

Oo01enue:



BOCIIPUHUMATh ¥ (OpMYyIHpOBaTH CYXKAEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy peuIeHus 3a1a4i, KOMMEHTHUPOBATh MOJTy4EHHbIN pe3y b Tar;

B X0J1€ 00CY>KI€HHS 33/1aBaTh BOIIPOCHI 10 CYILIECTBY 00CYKAaEMOM TEMBI,
npoOJIeMbl, pelaeMoil 3aJaun, BbICKa3bIBaTh UEH, HALIEIIEHHbIE HAa TOUCK
pEIICHUs; COMOCTABJIATh CBOU CYXACHHUS C CYXKACHUAMH JPYTUX
YYaCTHUKOB JUaora, OOHAPYKUBATh pa3jMuue U CXOJACTBO MO3MUIIMH; B
KOppEKTHOH hopme POopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yNbTaThl  pEIICHUS  3a/Jayd,  OKCIIEPUMEHTA,
UCCIIEIOBAaHMS,  MPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUSI C Y4€TOM 3a/1a4 MPE3eHTAuU 1 0COOEHHOCTEHN ayIUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHUMATb U MCIOJIb30BaThb  IMPEUMYILECTBA  KOMaHAHOM U
VMHAUBUYaIbHOM pabOThI MPU PEIIEHUH YUYE€OHBIX 33/1a4; IPUHUMATh LIEJb
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTAHU3AIMI0 COBMECTHOM
paboOThI, pacipenensiTh BUbI padoT, JOTOBapUBATHCs, 00CYK1aTh TPOLECC
U pe3ysbTaT padboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOEH;
y4acTBOBaTh B IPYIIOBBIX (hopMax padoTsl (00CYyKaeHUsI, 0OMEH MHEHUH,
«MO3rOBbI€ LITYPMBD» M HHBIE); BBINOJHATH CBOK 4YacTb pabOTHl U
KOOPJAMHUPOBaTbh CBOU JEUCTBUS C JPYTMMHM 4YI€HAMU KOMAaHJbI;
OLICHMBaTh KaueCTBO CBOEro BKJaJa B OOLMI MPOIYKT MO KPHUTEPHIM,
c(hopMyIMPOBAaHHBIM y4aCTHUKAMH B3aUMOIEHCTBUSI.

Vuueepcanouvie  pecynamuenwle  Oeticmsus,  obecnedusarom

¢0pMMpO6‘ClHu€ CMDBLCII06bIX YCMAHOBOK U IHCU3HEHHbLIX HABLIKOB IUHHOCMU.
CﬂMOOpFﬂHHGlﬂIIP[HZ

COCTaBJISITh IUIaH, AITOPUTM PEIICHHUs 3aauu, BHIOUpaTh CIIOCO0 peleHus
C y4€TOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOU
uH(pOopMaLuu.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMU T[IO3HABATEIbHON peduexkcuu Kak OCO3HAHUSA
COBEPIIAEMBIX IEMCTBUIA U MBICIUTEIHHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIQJIETh CIOCO0AaMU CaMOMPOBEPKH, CaMOKOHTPOJS TIpollecca u
pe3yJibTaTta pelieHus MaTeMaTUYECKOM 3a/1a4uH;

NPEABHUIIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU
3a/1aul, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAWIEHHBIX OMIMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTara IEM M YCJIOBHUSM, OOBSICHATH
MPUYMHBI JOCTUKEHUSA WM HENOCTUKEHUS PE3yJIbTaTOB JIESITEILHOCTH,
HAXOJUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh HOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb.

[IpuMeHSATh aKCHMOMBI CTEPEOMETPUM U CJIECACTBUS U3 HUX NPHU PELICHUU
r€OMETPUYECKUX 33/1a4.

OnepupoBaTh HOHATUAMU: NAPATUIETBHOCTb U IEPIIEHAUKYJIIPHOCTD MPSIMBIX
Y IJIOCKOCTEM.

KnaccugunmpoBares B3aMMHOE pPacloJIOKEHUE NPSIMBIX U IIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSAMU: JABYTPAaHHBIA YroJ, TPaHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOIO yria; JMHEHHBIN YroJl ABYTpaHHOIO yIJja; IpaaycHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHUSIMU: MHOTOTPAHHHUK, BBIMYKIBI ¥ HEBBIMYKIIbINA
MHOTOTPAHHUK, 3JIEMEHThl MHOTOTpPaHHUKA, IPaBUJIbHBIA MHOTOTPaHHUK.

Pacno3naBate OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IUpaMHaa; MpU3Ma,
MPSIMOYTOJILHBIN MapajuieNienunes, Kyo).

KnaccupuinupoBarb ~ MHOTOrpaHHUKH,  BbIOMpas  OCHOBaHUSA  JJIA
Kjnaccuukanuyu (BBIMYKJIBIE W HEBBINYKJIbIE MHOTOIPAHHUKH; MPaBUJIbHBIC
MHOT'OTPAHHUKH; IPSIMbIE U HAKJIOHHBIE TTPU3MBbI, AP AILICTICTIUIICbI ).

OnepupoBaTh HOHIATUSIMU: CEKYILAS INIOCKOCTh, CE4€HHE MHOTOTPAHHUKOB.

OOBACHATH MPUHIUIIBI IOCTPOCHUS CEUECHUM, UCITIOIb3YSI METOI CJIEAOB.

Ctpouth ce4yeHHs] MHOTOTPAHHUKOB METOJOM CJIEIOB, BBINOJHATh
(BBIHOCHBIE) IUIOCKHE YEPTEXKHU W3 PUCYHKOB NPOCTBHIX OOBEMHBIX (pUTyp: BUA
CBEpXy, COOKY, CHU3Y.

Pemath 3amaun Ha HAXOKIECHUE T€OMETPUYECKUX BEJIMYUH [0 00pa3LaM Uiiu
AITOPUTMAM, MPUMEHSS HW3BECTHBIE AHAJMTUYECKUE METOJbl IPU PELICHUU
CTaHJAPTHBIX MaTeMaTUYeCKUX 3a]a4 Ha BHIYUCJIEHUE PACCTOSIHUM MEXIY ABYMS
TOYKaMHM, OT TOYKHM JO TNPSIMOHM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOLUUMUCS MPSMbBIMHU.

Pematp 3a1aun Ha HAXOKAEHUE T€OMETPUYECKUX BEJIMUYKH 10 00pa3naM Uiiu
arOpuUTMaM, MPUMEHSSI W3BECTHbIE AHAJUTUYECKUE METOAbl MPU PEHICHUU
CTAHJAPTHBIX MAaTEeMAaTUYECKUX 337ad Ha BBIUKMCJICHUE YIJOB  MEXIY
CKPCLIMBAIOIIUMHUCS TMPAMBIMH, MEXKIY TMPSAMOM U TUIOCKOCTBIO, MEXIY
TJI0CKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbruucasate 00bEMBI 1 TUIONIAM MOBEPXHOCTEN MHOTOTPAHHUKOB (IIpU3Ma,
nUpaMyuaa) € TpUMEHEHHEM (QOpPMYJ; BBIYUCISATH COOTHOILCHUS MEXITY
TUIOIAASIMU ITOBEPXHOCTEH, 00bEMaMU MO JOOHBIX MHOT'OT PAHHUKOB.

OnepupoBaTh MNOHATHAMU: CHUMMETPHUS B IHPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUHU (PUTYPBHI.

W3Bnekarb, npeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (DUTYpax, MPEACTABICHHYIO Ha YEpTeXaxX U
PUCYHKAX.

[IpumensaTs reoMerpuueckue ¢GaxKThl sl PELICHUS CTEPEOMETPUUECKUX
3a71a4, IPEAIOJIAraoluX HECKOJIBKO IIAr0B PELIECHNUs, €CJIA YCIOBUS IPUMEHEHU S
3a/1aHbl B IBHOM hopMe.

[IpumensaTs mpocTenime NOporpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoauTh HpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHW B INPUPOAE U
YKU3HHU, PACIO3HABATH POSBICHUE 3AKOHOB T€OMETPUU B UCKYCCTBE.

[IprMenATh 1OJyYEHHBIE 3HAHUS Ha IPAKTUKE: AHAJIM3UPOBATH PeEalbHbIC
CUTyallud W IIPUMEHATb WU3YYEHHbIE IOHATUA B INPOLIECCE IIOUCKA PELICHUs
MaTeMaTuyecku CQPOPMYIMPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pPEATbHBIE
CUTyallUh Ha s3bIKE T[E€OMETPUMU, HCCIEAO0BaTh I[OCTPOCHHBIE MOJCIA C
UCII0JIb30BaHUEM F€OMETPUYECKUX IIOHITHUI U TEOPEM, allnapara areOpsl; perarb
IIPAKTUYECKUE 3a1a41, CBSI3aHHbIE C HAX0KICHUEM T'€OMETPUYECKHUX BEIMYHH.

11 KUIACC

OnepupoBaTh MOHSATUSAMH: IWIMHAPUYECKAs TMOBEPXHOCTh, OOpa3yroIIne
UWJIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHIAP;, KOHHUYECKass  MOBEPXHOCTb,
00pazyrorye KOHUIECKO MOBEPXHOCTH, KOHYC; C(heprudeckas mOBEpXHOCTb.

PacmiosnaBats Tena BpameHus (IWIMHAP, KOHYC, cdepa v map).

OO0BACHATH CIIOCOOBI OJTy4YEHUS TEN BPAIICHUS.

KnaccuduimpoBars B3aMMHOE pacIoyioxkKeHue CPepbl U MIOCKOCTH.

OnepupoBaTh NOHIATUSIMU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBHICOTA
CErMEHTa; IApOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Bbrunciath  00BEMBI M IUIOIIQAM  TIOBEPXHOCTEH Ted  BpalCHUS,
reOMETPUYECKUX TEJI C TPUMEHEHHEM (popmyJL.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHUK, BMIHCAaHHBIH B cdepy U
OTNMCAaHHBIA OKOJO cdephl; cdepa, BNUCaHHAsT B MHOTOTPAHHUK WM TEJO
BpaIlCHHUS.

BbIuncyiaTh COOTHOIIEHUSI MEXY IUIOMIAIMU [MOBEPXHOCTEH U 00BEMaMU
MOJTOOHBIX TEJI.



N306paxkath uzydaemble (UTYpHl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IUIOCKHUE YEPTEKU U3 PUCYHKOB IMTPOCTHIX 00BEMHBIX
¢uryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHUs TeJ BpaICHUS.

W3Bnekarb, WHTEpOpPETUpOBaTh M MpeoOpazoBbIBaTh HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTrypax, NpeaCTaBICHHYIO Ha YepTeKax U
PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJNHATE IEUCTBHUS CJIOKEHUST BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHO>KEHUS BEKTOpa Ha YHUCJIO, 00bSICHSTH, KAKUMHU CBOMCTBAMU OHU 00J1a/1a10T.

[IprMeHATH PaBUIIO MapAIUIETIENUIIEAA.

OnepupoBaTh NOHATUAMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroOJl MEXIY
BEKTOPaMHU, CKAIPHOE NPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE Y KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IPOU3BEIEHUE BEKTOPA HA YHUCIIO, YOI MEXKAY
BEKTOPaMH, CKAIAPHOE IIPOU3BEICHHUE, PACKIAAbIBATL BEKTOp II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHHUEM B IEKAPTOBOU CUCTEME KOOPAUHAT.

[IpumensaTh reoMeTpuueckue QakThl ISl PELICHUS CTEPEOMETPUYECKUX
3a71a4, IPEAI0JIararlluX HECKOIbKO I1aroB PELEHUs, €CJIA YCI0BUS IPUMEHEH U
3a/1aHbBI B IBHOU (popMme.

Pemwate mpocTennme reoMeTpudecKre 3aJadyd Ha IIPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOTO METO/1A.

Pemate 3amaum Ha [0Ka3areabCTBO MATEMAaTHYECKUMX OTHOIIEHUN U
HaXO0’KJI€HHE F€OMETPHYECKHUX BEJIMUHH 110 00pa3liaM WM aaropuTMam, IpUMEH sl
M3BECTHBIEC METOIbI ITPU PEIIEHUH CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumensaTh mpocTeWIMe NpOrpPaMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoauTh HpUMEpPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U
YKA3HHU, PACIIO3HABATH NPOSBICHUE 3AKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh NONMyYEHHBIE 3HAHUS HA IMPAKTUKE: AHAJIIM3UPOBATH PEaIbHBIC
CUTyallud W IPUMEHATb WU3YYEHHbIE NOHATUSA B MPOLECCE NOUCKA PELICHUS
MaTeMaTu4ecKu CQPOPMYIMPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha s3bIKE T[E€OMETPUM, HCCIEN0BaTb MOCTPOCHHBIE MOJEIA C
MCIIO0JIb30BaHUEM F'€OMETPHUUYECKUX OHSATUI U TEOPEM, alrapaTa anreopbl; pemarhb
IIPAKTUYECKHUE 3a1a4U, CBSI3aHHBIE C HAX0KAECHUEM T'€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
Koau4yecTBo yacos DJIeKTPOHHBIE
Ne HaunMeHoBaHMe pa3ieioB U TeM (uud posbIe)
Konrpoabubie | IIpakTnyeckue
n/n NMPorpaMmabl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypcsl
bu6mmoreka [IOK
! Beejenie B crepeomeTpiio 10 https://m.edsoo.ru/1¢209e37
5 [Ipsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmorexa [IOK
[TapannenbHOCTh MPSAMBIX U TIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [TepnieHUKYIAPHOCTD MPSAMBIX U 12 bubnunoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 VYIiibl MeXIy MPSMBIMU U TNIOCKOCTSMU 10 1 https/m.edsoo.ru/1c209e37
bu6nmmoreka [JOK
> MuororparHHuKH 1 ! https://m.edsoo.ru/1c209e37
" bubnmuoreka [IOK
6 O0bEMBI MHOTOTPaHHHKOB ? ! https://m.edsoo.1u/1¢209e37
' bu6nuoreka [JOK
7 IloBTOpEeHME: CeUeHUs, PACCTOSHUS U YIVIbI 4 1
https+//m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 5 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaunMenoBanmue pa3iejioB 1 TeM nud poBLIe
Ne n/mt P Kontposbnbie | IIpakTtuyeckune (acppp )
NMPorpaMmbl Bcero o0pa3oBareJibHbIE
padoThbI padoThI
pecypchbl
bu6moTtexka [IOK
I Tena spamenus 12 https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
2 OOnEMEI T > ! https://m.edsoo.ru/1¢209e37
3 Bekto 00 a OCTPAHCTBE 10 1 bubmmorera OK
KTOPBI M KOOPAMHATRI B POCTPAHCT https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600IIEHNE, 7 1 bu6aunoreka [JOK
cUCTeMaTH3alusa 3HaHU I https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 3 0







IHHOYPOYHOE INTAHUPOBAHHUE

10 KITACC
KosmmuecTBOo yacos DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
Tema ypoka Konrpoasubie | IIpakruyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
OCHOBHBIE ITOHSTHS CTEPEOMETPH U :
TOYKA, IpsiMasi, IJIOCKOCTb,
npoctpanctBo. [IpaBumna
bub6mnoreka [IOK
1 M300pakeHUs Ha pUCYHKax: 1
. https://m.edsoo.ru/aecc77cd
M300pakeHU s TIOCKOCTEH,
napajieNbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTus: nepecekaronmecs
bu6anoreka [JOK
2 MIJIOCKOCTH, MepeceKarolmecs mpsmas 1
https://m.edsoo.ru/2d8a9¢99
U TIJIOCKOCTD
[TonsTus: nepecexkarnmecs
bub6mnoreka [[OK
3 MJIOCKOCTH, MTepeceKaronmecs mpsamas 1
https://m.edsoo.ru/db685¢73
U TJIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHUKaMH,

4 M300pakeHNE MHOTOTPAaHHHUKOB Ha | bubnmnorexa [IOK
PUCYHKaX, Ha IPOECKIMOHHBIX https://m.edsoo.ru/a6395%d
yeprexax
Havanenble cBeneHus o kyoe u

R 0 bubnuoreka [IOK
5 nupamMuie, uX pa3BEPTKA U MOJIEIH. 1
https//m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bubnnoreka LIOK

6 HauaneHbie cBeneHUs 0 Kyoe U 1 0

https://m.edsoo.ru/3d8ffd32




UpaMHJIe, UX Pa3BEPTKUA U MOJIEIH.
CeueHust MHOTOTPaHHUKOB

TToHsTHE 00 aKCMOMATHYECKOM

; bu6anoreka [JOK
MOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI
P P P https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEJICTBUS U3 HUX
[Tonsitne 06 akCHOMaTHYECKOM
8 ocTpoe cTepeoMe aKCHo bu6anorexa LIOK
1| HUU CT METPHUH: aKCHOMBI
R P B3 https://m.eds00.1ru/239¢8cb4
CTEPEOMETPHUU U CIEJICTBUS U3 HUX
[onsiTre 06 akCMOMAaTHYECKOM
bubmmoteka [IOK
9 MIOCTPOECHHUU CTEPEOMETPUH: AKCHOMBI
https//m.edsoo.1u/65c6b106
CTEPEOMETPHUH U CIIECJICTBUS U3 HUX
[TonsiTne 06 akcMOMaTHUYECKOM
bu6anoreka [JOK
10 IOCTPOEHHUH CTEPEOMETPUN: AKCHOMBI
https+//m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEJICTBUS U3 HUX
B3anmHoe pacnonoxeHue npsmMbIX B
1 IIPOCTPAHCTBE: IEPECEKAFOIIMECS, bubnuoteka [IOK
rapajuleIbHbIe U CKPELMBAOLIMECS https//m.edsoo.1u/1a25206
npsiMbIe
[TapannenbHOCTh TPSAMBIX U
MIJIOCKOCTEH B TPOCTPAHCTBE:
bu6anoreka [JOK
12 NapajuleIbHbIE IPSIMBIC B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NAPAIIEIBHOCTh TPEX
MPSMBIX
[TapasmenbHOCTh NPAMBIX U
13 IIOCKOCTEN B ITPOCTPAHCTBE: bu6muoreka [IOK
[TapamienbHOCTh MPSIMON U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
bubmmotexka [IOK
14 Vbl ¢ coHanpaBIeHHBIMU

https://m.eds00.ru/914071b9




CTOpOHaMH

15 Yron Mexay npsMbIMHU B bubnmnorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe 733862
16 VYron Mexay npsMbIMU B bubnuoreka LIOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaynenbHOCTh NIIOCKOCTEN: bubmmnorexa LIOK
rapajulebHbIe IIIIOCKOCTU https://m.edsoo.ru/2e18f255
. . bub6moreka [IOK
18 CBoiicTBa MapajieNIbHbIX MIIOCKOCTEN
https://m.edsoo.ru/e504d656
IIpocreiinme mpoCTpaHCTBEHHBIE
bu6anoreka [JOK
19 (urypbl Ha IJIOCKOCTHU: TETPadIp,
https://m.edsoo.ru/4a28dc02
KyO, Mapaijienenurnesn
bu6mmoreka [JOK
2 I1 i
0 OCTPOCHIIE CEACHITI https:/m.edsoo.ru/1d434d0f
bub6mnoreka [IOK
21 I1 i
OCTPOCHHC CCUCHHH https://m.edsoo.ru/ec26fe5d
KounTtponpsHas pabota mo teme
” "TIpssMble ¥ MJIOCKOCTHU B bubnuoreka LIOK
npocrpascrtse. [lapannensHocTh https://m.edsoo.ru/9a0a%56
MPSMBIX U TIJIOCKOCTEM"
[leprieHAMKYISPHOCTD MPSIMOM U
23 HHECKocIiHIfyne pneH " Jp;ﬂ HbIC bubamoreka TIOK
- TICPHICHIMKYIAP https://m.edsoo.ru/b19f6a5d
NpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napajuienbHbIE U bubmmnorexa [IOK
MEPIEHIUKYISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0ac11c95
’s [IpsiMble mapayaenbHbIC U bubnmnorexa [IOK
MEPIIEH IUKYJISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyJIIpHOCTH bubnnoreka LIOK




HpHMOﬁ U IJIIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Tpu3Hak nepneH IMKyIIPHOCTH bubnmnorexa [IOK
MPSMON M IJIOCKOCTH https://m.edso00.1u/79165d15

)8 Teopema o npsiMoit bubnuoteka [IOK
MEPIECH IUKYJIIPHOH IIIIOCKOCTH https://m.edso0.ru/635¢5087

29 Teopema o npsiMoit bubmmnorexa LIOK
MEPIEH IUKYJIAPHOH IIIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsiMon bubmuotexa LIOK
MEePIEH IUKYISIPHOM TIJIOCKOCTH https+//m.edsoo.ru/7d18834b
[lepieHAMKyslp ¥ HAaKJIOHHBIE:

31 aiTOHEHI;yOT I;oqm 0 IUIOCKOCTH bubmrorera HOK
p fI ’ https://m.edsoo.ru/33¢c477d3
paccTosiHUE OT NPSAMOM JI0 MJIOCKOCTH
[lepnienuKynsip ¥ HAKJIOHHBIE:

32 afc 0 \ I;yo po KU JI0 IJIOCKOCTH butamorera LOK
PacCTOARME OT TOH fl ’ https://m.edsoo.ru/66fefadd
paccTosiHuE OT MPSIMOU 10 TIIIOCKOCTH
[leprieHAUKyIAp U HAKIIOHHBIE:

33 afCTOHiI/II;yOTI’)FO‘-IKH 0 TJIOCKOCTH bubmmorera LOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT IPSIMOM 10 MIJI0CKOCTH
[lepieHAMKyslp ¥ HaKJIOHHBIE:

34 a(f)CTOﬂfIHI;yOTI”)FOHKH 0 TUIOCKOCTH bubamorexa TIOK
P ? . ’ https//m.edsoo.ru/dbee22bc
paccTosiHUE OT MPAMOM JI0 MJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJ MEX]TY bubnuoreka [IOK
MPSMOU U IMJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yrom, TUHEWHBIN yroi bubnmnorexa [IOK
JBYIPAaHHOTO yIIa https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yrou, JUHEWHBIN yroia bubnnoreka LIOK
JBYIPAaHHOIO yIIa https://m.edsoo.ru/c7c777ed

38 [leprieH AU KYIAPHOCTD NIIOCKOCTEM: bu6nuoreka [IOK




MPU3HAK NEPIEHANKYIIPHOCTH JIBYX
IJIOCKOCTEM

https://m.edsoo.ru/ec3e2da3

[leprieH AUKYISPHOCTD IIOCKOCTEN:

39 NPU3HAK NEPIEHANKYIAPHOCTH ABYX bubmorera HOK
5 https://m.edsoo.ru/ed9e2a8e
MIJIOCKOCTEN
[leprieHAMKYISPHOCTD MJIOCKOCTEHN:
40 npzsﬁax HI;;,HGII){JII/IKyHHpHOCTI/I JBYX bu6anorexa LIOK
% https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 Teopema o TpEX mepneHuKyIsIpax butanorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX mepreH IUKyIsIpax Bubnuoreia [OK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx nepneHuKymspax butanorexa LIOK
https://m.eds00.1ru/91246736
KonTpomnrsHas paboTa mo remMam
44 "TleprieH IUKyISIPHOCTD MPSIMBIX U bubmmnorexa LIOK
njockocter" u "Yiel Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TJIOCKOCTSIMH "
[lonsiTMe MHOTOTpaHHHMKA, OCHOBHBIE
AJIEMEHTHl MHOTOIPaHHUKaA, BuGmiorexa LIOK
45 BBIITYKJIBIE W HEBBIITYKIIBIC
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHMKH; pa3BEPTKa
MHOTOTpaHHHKA
[Ipu3ma: n-yronpHasi npu3Ma; rpaHu U
46 OCHOBaHUs IPU3MBI; NIpsAMas U bubmuotexa LIOK
HaKJIOHHAs TPU3MBI;, OOKOBas 1 https://m.edsoo.ru/b4ad63ad
IIOJIHASI TOBEPXHOCTH ITPU3MBI
47 [Tapannenenunen, npsAMOYroJIbHbIN bub6muoreka [IOK

mapajuieJICnuIea u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683




[MupaMua: n-yroipHas nupamuja,
TpaHu ¥ OCHOBAHME MU PAMUJIBI;

bu6anoreka [JOK
48 O0KOBas U MOJIHAs TOBEPXHOCTh
. https://m.edsoo.ru/fblcd0as
MUPAMUIBL; IPABUIIbHASA U YCEUEHHAS
nupamMuaa
[IpaBusIbHBIE MHOTOTPAHHUKH :
MOHSTHE TPaBUIBHOTO
MHOTOTpaHHMKa; TTpaBUJIbHAS TpHU3Ma bubnmnorexa [IOK

49
U IIpaBUIJIbHAS IUPAMUIQA; IPABUJIbHAS https://m.edsoo.ru/074c8865
TpEYroJibHasi MUpaMuia u
MPaBUJIBHBIN TETpadIp; KyO
[IpencraBiieHne O MpaBUIbHBIX

bub6mauoreka [IOK
50 MHOTOTPaHHHUKaX: OKTadIp,
https://m.edsoo.ru/a0fdd5bf
JOJIEKa’p U UKOCAIP.
CuMmMeTpus B IpOCTPaHCTBE:
CUMMETpPH S OTHOCUTEIBHO TOUKH,

51 HPSAMOM, IJIOCKOCTH. DJIEMEHTHI bubmmnorexa LIOK
CUMMETPHUHU B MUPAMU 1AX, https://m.edsoo.ru/b9e777d9
napajuieJenuneaax, NpaBuiIbHbIX
MHOTOTPaHHHUKaX
Bolunciienue 31eMeHTOB

52 MHOTOTPAHHUKOB: péOpa, NraroHaIu bubmmorera HOK

P + PEopa, ’ https://m.edsoo.ru/6¢cdbecef
YIIIBI
[Inomanps 6OKOBOM MTOBEPXHOCTU U
IIOJTHOM ITOBEPXHOCTHU IIPSIMOU
53 MPU3MBI, IUIOIIAIb OCHOBAaHUM bubmmorera LIOK
p ’ . ’ https://m.edsoo.ru/37d84157
Teopema 0 OOKOBOW MOBEPXHOCTHU
IPsIMOM TPU3MBI
54 [Tnomaae GOKOBOM MOBEPXHOCTH U bu6muoreka [IOK




IMOBCPXHOCTH HpaBHHBHOfI

U PaMH/JIbI, TEOpEMa O TUIONRAIN
OOKOBOI MTOBEPXHOCTH YCEUEHHOM

https://m.edso0.ru/5603e30b

MTHPAMHU BT
55 KonTponsHas padoTa mo teme bubnmnorexa [IOK
"MuororpaHHUKH" https://m.edsoo.ru/a95f5c04
N bubnuoreka [IOK
56 IT 0 00
OFAITHE 0h 0BBEME https://m.edsoo.ru/7ad0020b
bu6anoreka [JOK
57 O06né
HEM LTHPaMITILET https://m.edso0.ru/235171b3
" bub6muoreka [IOK
>8 OOBEM MmHpamH b https://m.edsoo.ru/f47dfefd
" bub6moreka [IOK
>9 OOnEm mupavm o1 https://m.edso00.ru/79¢10312
" bub6muoreka [IOK
60 O0BEM mipamuaE! https://m.edsoo.ru/2faadc3f
" bub6moreka [IOK
61 OOnEM mpH3MEI https/m.edsoo.ru/79853608
" bub6muoreka [IOK
62 OBxEM mpHaMbI https://m.edsoo.ru/1€053890
N bubmoreka [IOK
63 06
DEM TPH3MBL https://m.edsoo.ru/482d3f51
64 Kontponbnas pabora o reme bubnuoreka LIOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600IIEHIE
65 CHCTeMaTH3allusl 3HAaHUH. bubmoreka [IOK
ITocTpoenue ceueHuii B https//m.edsoo.ru/098bedad

MHOT'OI'paHHUKE




[ToBTOpEeHME, 0600IICHNE
CHUCTEMAaTU3allus 3HaHUH.

66 Brruncnenue pacCTOSIHUN : MEXKIY | bubmmnorexa [IOK
JIByMsI TOYKaMH, OT TOYKHU JIO TIPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TIIIOCKOCTH, MEKTY
CKPEIMBAIOIMMUCS TPIMBIMU
bu6aunoreka [IOK
67 HroroBast koHTpoabpHas paboTa 1 https/m.edsoo.rwb9146bc0
[ToBTOpeHme, 0600meHNe
CHUCTEeMaTH3allusl 3HAaHUH.
BreranciaeHue yrioB: MExX
68 CerumBa}onnfvmcs[ np;{MZIMH, 1 bubmaorexa HOK
N https://m.eds00.1ru/56765¢8b
MEXIy IPSMOM U TIIOCKOCTHIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXIY
TIOCKOCTSIMH
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KosmnuecTBo yacon DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yueHusi | oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypcebl
Cdepa u map: neuTp, paguyc,
ep P P, PaiiLy bub6moreka [IOK
1 JUAMETP; TLUIOWRAAb TOBEPXHOCTH 1
https://m.edsoo.1u/0341bc2b
chepsl
BianmMHoe pacrionoxenue cdepsl u
bub6mauoreka [IOK
2 TJIOCKOCTH; KacaTeJIbHAs MJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mnomans chepsr

3 N3o0pakenue cdepsl, mapa Ha | bubmmoreka [IOK
miockoctu. CeueHus mapa https://m.edsoo.ru/bc 15712
Hunuaapuyeckast MOBEPXHOCTD,

4 oOpa3zyronme MUIUHIPUIECKON 1 bubnuoreka [IOK
IIOBEPXHOCTH, OCh LIUJINHAPUYECKON https://m.edsoo.ru/6054b8c |
MMOBEPXHOCTHU
Hunuaap: ocHOBaHMS U OOKOBast

5 TMOBEPXHOCTh, 00pa3yroIasi 1 OCh; 1 bubnuoreka [IOK
TI0MAH OOKOBOU ¥ TIOTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0parkenre uanHIpa HA
II0CKOCTH. Pa3BépTka LuIUHIpA.

6 CeueHus LMIINH pa (HJIIIJCKOCII“IBI:O 1 bubmorera HOK

H N AP ’ https://m.edsoo.ru/016e25eb
napajienbHON niu
MEPIICHANKYIISIPHON OCH IIHJIMHPA)
bu6mmoreka [IOK
7 Konnueckast moBEpXHOCT, 1
https://m.edsoo.ru/c94ba09%b




oOpa3yrolme KOHUYECKON
MMOBEPXHOCTHU, OCh M BEPIIIMHA
KOHUYECKON MOBEPXHOCTH

KoHnyc: ocHOBaHMeE U BEpIIMHA,

8 oOpa3yroiasi U OCh; IUIOIAIb Brbmmorexa [IOK
N . https://m.edsoo.ru/897dd3b2
OOKOBOM U MOJIHOW TOBEPXHOCTH
HYC: u
5| mmcors conommmn Sonamen - Bubmorcea LIOK
’ https://m.edsoo.ru/1468bab3
TTOBEPXHOCTH
N3o0paxenne koHyca Ha
II0CKOCTU. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TIOCKOCTBIO, bu6muorexa [IOK
napajiyieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde 1be8
TJIOCKOCTBIO, TIPOXOIAIICH Yepe3
BEPILMHY)

1 KomOunanus ten BpaieHus u bubmmnorexa [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHororpaHHHUK, OMHUCAHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAsS B bubnuoreka [IOK
MHOTOTPAaHHUK UJIK B TEJIO https://m.edso0.ru/0b136158
BpaIlCHUS

13 [Toustre 06 00béMe. OCHOBHEBIE bubmoreka [IOK
CBOMCTBA 00BEMOB TEJ https://m.edso0.ru/26a03fb7

N bubmmotexka [IOK
14 OOBEM IIMHIpa, Koy https://m.edsogru/5513d87b
. bu6aunoreka [JOK
15 O6nEM mapa u moma, cepo: https://m.edsoo.ru/d189bde2
16 [TomoGHBIE TENa B MPOCTPAHCTRE. bubmorexa HOK

https://m.edsoo0.ru/810cfleb




CoOTHOIIICHUS MEX]Ty TIIIOLMAASIMA
MMOBEPXHOCTEH, 00bEMaMU

MMOJOOHBIX TEN
17 KonTponbHas paboTa mo remam bubnmnorexa [IOK
"Tena Bpamenus" u "O0bembl Tem" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha mimockocTy U B bubnmnorexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CIo’keHH e U BEIYHUTAaHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.1u/23{41089
20 VYMHOXKEHHE BEKTOpa Ha YMCII0 bubmorera [OK
P https://m.edsoo.ru/dee379¢b
PasioxxeHne BexkTopa mo TpéM
21 HEeKOMILJIaHApHBIM I;eKro ;)M bubmmorexa IIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenunena
Pemenue 3aa4, CBI3aHHBIX C
22 o I/IMeHeHI/IgMH aBHJI JEHUCTBUI C bubmoreia OK
p p a https://m.edso0.ru/5a827900
BEKTOpaMu
KoopauHaTtHO-BEKTOPHBINA METOI
23 o Hp 11504041 reOMeTp WYECKUX bubmorexa HOK
PP P https:/m.edsoo.rw/d3alfe30
3a1a4
[IpsimoyronpHas cucrema
24 KOOpAMHAT B IIPOCTPAHCTBE. bubmmnorexa [IOK
KoopnuHnatsl Bekropa. [Ipocreiinme https://m.edsoo.ru/48db7058
3aJ1la4il B KOOpJIMHATAaX
25 Yron Mexay BEKTopamu. bubnuoreka [IOK
CxansipHOe NpOU3BEIEHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yriios Mexuy bubmmnorexa LIOK

NIpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8etbe78e




KontponbsHas pabora o teme

27 "BekTropbl ¥ KOOpIMHATHI B 1 bubmoreta HOK
" https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[oBTOpenue, 0600IICHNE U
73 cucremMaTu3aius 3HaHui. OCHOBHEIC | bub6moreka [IOK
¢urypsl, QakTbl, TEOpEMbI Kypca https://m.edsoo.ru/1780basd
MJIAaHUMETPUU
[MoBTOpenue, 0600IICHNE U
79 cucremMaTu3aius 3HaHui. OCHOBHEIC | bub6moreka [IOK
¢urypsl, QaxkTbl, TEOpEMbI Kypca https://m.edsoo.ru/078cd184
MJIAaHUMETPUU
[NoBTOpenue, 0600IICHNE U
30 cUcTeMaTu3alus 3HaHUK. 3a1aun | bub6moreka [IOK
IUIAHUMETPUHA U METOJIBI KX https://m.edsoo.ru/7491efe
peleHns
[NoBTOpenue, 0600IICHNE U
31 cUcTeMaTu3alus 3HaHUK. 3a1aun | bub6moreka [IOK
IUIAHUMETPUHA U METOJIBI KX https://m.edsoo.ru/4dffda97
peleHns
[NoBTOpenue, 0600IICHNE U
37 cucremMaTu3aius 3HaHui. OCHOBHEIC | bubmoreka [IOK
¢urypsl, QaxkTbl, TEOpEMbI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPHU
bubmauoreka [IOK
33 HtoroBas koHTposbHas padoTa 1 https//m.cdsoo.rwec24dfe
34 [loBTOpenue, 0000IIEHNE U 1 bubnuoteka [IOK
cucTeMaTH3alus 3HaHU | https+//m.edsoo.ru/f465d10e
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOE HUS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeJIbHOI MporpaMMbl CpeIHero o01ero oopa3oBaHusi
pe3yJjabTrara
7 I'eomerpus
7.1 OmnepupoBaTh MOHATUIMHU: TOUKA, MPSIMasi, IIOCKOCTh
73 [IpuMeHSTh aKCMOMBI CTEPEOMETPUH U CIIEACTBUS M3 HUX IPH PEIICHUU
' reOMETPUYECKUX 3a/1a4
73 OmnepupoBaTh TOHSTUSIMH: TAPAJUICIIBHOCTh M TMEPIEHIUKYISIPHOCTD
' NPSIMBIX U TIIIOCKOCTEN
74 KnaccudumupoBate B3aMMHOE PacIlOIOKEHUE MPSMbBIX M TJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSIMU: JBYTPAHHBIN Yroj, TpaHU JABYIPAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO yIia, JIMHEHWHBIN Yol IBYIpaHHOTO YIJia, TpaaycHast
Mepa ABYrpaHHOTO yriia
Yy OnepupoBaTh MOHSITUSAMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHUKA, TTPaBUJIbHBIM MHOTOTPAaHHUK
. Pacno3naBarb OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (IUpaMuia, MpU3Ma,
. IPSAMOYTOJIBHBIN HapajuleNenuIen, Kyo)
KnaccudumupoBarh  MHOTOTpaHHHMKH, BBIOMpass OCHOBaHUSA s
. Kraccuukanuy  (BBIMYKIBIE W HEBBIMYKIBIE  MHOTOTPAHHUKH,
' NMpaBUJIbHBIE MHOTOTPAHHUKHU, TIPSIMbIE U HAKJIOHHBIE TPU3MBI,
napasuieNen e b )
- OnepupoBaTh MOHATUSIMU: CEKyLLAs IIJIOCKOCTb, ceuyeHHe
' MHOTOTPAaHHHUKOB
710 OOBSICHITh TPUHLHIBI  TMOCTPOCHUS CEYCHUH  MHOTOTPAHHUKOB,

HCIIOJIB3Ys MCTO/ CIICAOB

7.11

CTpOI/ITL CCUCHHA MHOIOIPAHHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYD:




BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaum Ha HaxXO0XKJACHUE TEOMETPUUYECKUX BETUYUH MO oOpas3iam
WM QITOPUTMaM, MPUMEHSISI M3BECTHbIC aHAJIUTUUYECKUE METOMbl P
pelleHUH CTaHJapTHBIX MAaTeMAaTHUYEeCKUX 3a7ad Ha BBIYUCIICHUE
PACCTOSIHUM MEXy BYMSI TOUKaMU, OT TOYKH JI0 MPSAMOM, OT TOYKU JO

TJIOCKOCTH, MKy CKPEIMBAOIIMMUCS TTPSIMBIMHI

7.13

Pemate 3aJaui Ha HAXOKACHUC I'COMCTPUYCCKUX BCIIMYHH 110 06pa3uaM
WU aJiTOpUTMaM, HOPUMCHASA M3BCCTHBIC aHAJIUTHYCCKUEC MCTOAbI IIPH
PEOICHUUN CTaHAAPTHBIX MATCMATHYCCKHMX 3aaad Ha BBIYHUCICHHEC YIJIOB
MCXKAY CKPCHIMBAIOMIMMUCAH IIPAMBIMU, MCKIY HpHMOfI 1 IIJOCKOCTBIO,

MCKAY IJIIOCKOCTAMU, NBYIPAHHBIX YITIOB

7.14

Berunciiate  00bEMBI M TUIOIAJM TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mUpaMuIa) ¢ MpUuMeHEeHUEM (HOPMYIT, BBIYUCIIATH COOTHOIICHHS
MEXIY TUIOIIAIIMU MOBEPXHOCTEH, 00BEMaMu MOAO00HBIX

MHOT'OI'paHHUKOB

7.15

OHepI/IpOBaTL MOHATUAMHA: CUMMCTPUA B HPOCTPAHCTBEC, LCHTP, OCb U

MJIOCKOCTh CHMMETPUH, LICHTP, OCh U MJIOCKOCTh CUMMETPHUH (UTYPHI

7.16

W3Bnekath, mpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HHQOpPMALNIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypaxX, MPEICTaBICHHYIO Ha

YepTeKax U pUCYHKAX

7.17

HpI/IMeHHTB TCOMETPUYICCKUC (l)aI(TbI Il pelICHUsI CTCPECOMECTPUYCCKUX
3a4a4, MOPCAIOoJararommx HCCKOJBKO MMAaroB pCeHiCHUA, CCJIU YCIIOBHA

MIPUMEHEHUSI 33JIaHbI B IBHOU (popMe

7.18

HpI/IMCH}ITB HpOCTCfII.HHC OporpaMMHBIC CpCACTBA UW JBJICKTPOHHO-

KOMMYHUKAITUOHHBIC CUCTCMBI ITPU PCHICHUH CTCPCOMCTPUYCCKUX 3adaqd

7.19

HpI/IBO,Z[I/ITB NpUMEPbl MATCMATUYCCKUX 3aKOHOMepHOCTCﬁ B IPpUPOAC U

JKHU3HHU, paCIIO3HABATD ITPOABJICHHEC 3aKOHOB I'COMCTPHUU B UCKYCCTBC

7.20

[IprMeHATh MoTydeHHbIC 3HAHNS Ha MTPAKTHKE: aHATM3UPOBAThH peaIbHbIC
CHUTyallUl ¥ NPUMEHSTh HW3y4CHHBIC TOHSATHS B IIPOLIECCE ITOMCKA
peleHus MaTEMATHUYECKH copMyIHpOBaHHOM npo0JIeMBl,
MOJICTUPOBATh peallbHBIC CHUTYAllMH Ha SI3bIKE TE€OMETPUH, MCCIEI0BAThH
MOCTPOEHHBIE MOJIENIN C HMCIIOJIH30BAHUEM TCOMETPUUYCCKUX TOHATHH U
TeopeM, ammapaTa anreOphbl, pelaTh MPAaKTHIECKUE 3aJa4H, CBSI3aHHBIC C

HaXO0XJICHHUEM I'COMCTPHUUCCKHUX BCINYNH




11 KUIACC

Kor IIpoBepsiemble npeAMeTHbIE pPe3yJIbTATHI 0CBOECHUSI 0OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NMPOrpaMMbl CpeHEro 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OmnepupoBaTh MOHATUSAMH: HUIUHPUYECKAs TOBEPXHOCTh, 00pa3yromme
6.1 UUJIMHAPUYECKON MOBEPXHOCTH, LUMJIMHAP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3zylollMe  KOHUYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas
IIOBEPXHOCTH
6.2 Pacmo3naBath Tena BparieHus (IUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CITOCOOBI MOJTyYE€HUS TEJ BPAICHUS
6.4 KnaccudumnupoBath B3auMHOE pacnoyiokeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHATHUSAMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CIIOM, OCHOBAaHME ILIAPOBOTO CJIOS, BHICOTA
IAPOBOIO CJIOA, IAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IJIOH@AM MOBEPXHOCTEH TeN BpallECHUS,
' TreOMETPUYECKUX TEJl C MPUMEHEHHEM (opMyIT
OnepupoBaTh TOHSTHSMH: MHOTOTPAHHUK, BIIUCAaHHBIH B cdepy
6.7 OTIMCaHHBIN OKOJIO cdepsl, chepa, BIHMCAaHHAsI B MHOTOTPAaHHUK HJTH TEJIO
BpallleHUs
63 BbluncnsaTh COOTHOIIEHUS MEXIYy IUIOIAAIMH TOBEPXHOCTEH U
' 00BEMaMU TOTOOHBIX TET
6.9 N3o0paxkaTh n3ydaemble (UIYpbl OT PYKH U C NPUMEHEHHUEM IMPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tl
BpalleHUs
W3BnexaTh, MHTEPHIPETUPOBATH M MPEOoOPa3OBBIBATh HWHQPOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UIypax, MpEeACTAaBICHHYIO Ha
YepTekax U pUCYHKaX
[lpumensTe reomerpudeckie (HakThl JUISI PEHICHHUS CTEPEOMETPUUYECKUX
6.12 3aja4, MPENOJIaralolX HECKOJIbKO IIATOB PEIICHHUS, €CJIH YCIOBHUS
MIPUMEHEHHUSI 33/IaHbI B SBHOU (hopMe
6.13 OnepupoBaTh OHSATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BuIinonHSITE J€MCTBUS CIIOXKECHUS BCKTOPOB, BbIYHTAHUA BCKTOPOB U
YMHOXXCHHUA BCKTOpa Ha 4YHUCIIO, O6’L$ICH$ITB, KakKMMH CBOMCTBAMHM OHH

00J1a1ar0T

6.15

[IpumeHsTH MpaBuUIIO MapaieNenuneaa Npy cI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATUAMU: JNCKAPTOBBI KOOPAWHATBI B MPOCTPAHCTBE,
BCKTOp, MOAYJIb BCKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA,
yroiJi MCKAY  BCKTOpPaMu, CKaJLIpHOC  MPOU3BCIACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BCKTOPbI

6.17

HaxoguTth cymMy BEKTOpPOB M IPOU3BEICHHE BEKTOpAa HAa YHUCIO, YIroj
MEXJly BEKTOpaMHU, CKaJISIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOP 110

ABYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3a,Z[aBaTb IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpJAUHAT

6.19

Pemwate mpocrelinme TeOMETpUYECKME 3aJadyd  Ha [PUMEHEHHE

BCKTOPHO-KOOPAUHATHOTO MCTOAA

6.20

PemaTs 3aJladyud Ha JA0Ka3aTCIabCTBO MAaTEMAaTHYCCKUX OTHOIICHUU M
HaXx0XJICHHUC TCOMECTPHUUICCKHUX BCINYNH I10 06pasuaM WA aJIropuTMam,
IPpUMCH A HU3BCCTHBIC METOJBI npu pPEeIICHU N CTaHJApPTHBIX

MaTEMaTHYCCKUX 3aJa4d

6.21

HpI/IMCHﬂTB HpOCTGﬁH.IHC MNporpaMMHbBIC CpPCACTBA H OJICKTPOHHO-

KOMMYHUKAITUOHHBIC CUCTCMBI ITPU PCHICHUH CTCPCOMCTPUYICCKUX 3adaY

6.22

[IpuBoauTh MpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpPHUPOAE U

KHN3HU, paCIIO3HABATD IMPOABJICHUEC 3aKOHOB TrCOMETPHUH B UCKYCCTBC

6.23

IIpuMeHATs IOMYYEHHBIC 3HAHMSA HaA I[PAKTUKE: AHAJIU3UPOBATH
peanbHBIE CUTyallUM M INPUMEHATH W3y4CHHBIC IOHATUS B IIPOLIECCE
MOKWCKAa pEIIeHUsT MaTeMaTH4eCKH CGHOPMYIUPOBAHHON MPOOIIEMBI,
MOZEIIMPOBATh pealbHbIC CUTyallMd Ha S3bIKE F€OMETPUU, MCCIEN0BAThH
IIOCTPOCHHBIE MOJEIU C UCIIOJIb30BAHUEM ICOMETPUUYECKUX IOHATUU U
TEopeM, amrmapara aiareOpbl, pemarh NpaKTHYecKue 3aauu, CBsI3aHHbIE C

HaX0XJICHUCM I’COMETPUUCCKUX BCINYUH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Koa

IIpoBepsieMbIii 3 I€MEHT CO/Ie PKAHUSA

I'eomerpus

7.1

OcHOBHBIE TOHATUS cTepeoMeTpuu. Touka, mpsimMasl, MJIOCKOCTb, IPOCTPAHCTBO.
[lonssTne 00  aKCHOMAaTHYECKOM  IOCTPOCHHH  CTEPEOMETPHUM:  aKCHOMBI

CTEPEOMETPHUHU U CICACTBUS U3 HUX

7.2

B3aumHoe  pacrnonioxkeHue  TOpsSMBIX B MPOCTPAHCTBE:  IEPECEKAIOIIMECH,
nmapajuielbHbIE W CKpenmBaroumecs mnpsimbie. [lapamiensHOCT TPSMBIX U
MJOCKOCTE B  IMPOCTPAHCTBE: MapajuleJbHblEe MpsMble B  IPOCTPAHCTBE,
MapauIeTbHOCTh TPEX MPSAMBIX, MAPATUIETBHOCTh MPSAMOM M IUIOCKOCTH. YTIBI C
COHANpPaBJICHHBIMU CTOPOHAMHU, YIOJd MEXAYy TMpSIMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapasuleIbHble MIIOCKOCTH, CBOMCTBA MapauIeIbHBIX
mrockocter. IlpocTeiiime mpocTpaHCTBEHHBIE (UTYPhI HA TIOCKOCTH: TETPadp,

KyO, Mapajienenumne, NoCTPOeHUuEe CeUeHH I

7.3

[lepneHMKyIApHOCTh MNPAMOM M TJIOCKOCTH: NEPHEHIUKYJISPHBIE NpsMBIE B
IIPOCTPAHCTBE, IPAMBIE TapAJUICIbHBIE U TEPIIEHANKYISIPHBIE K IIIOCKOCTH, IPU3HAK
MEPIEHUKYIIIPHOCTH MPSMON U IJIOCKOCTH, TEOPEMA O MPSMOU NEPIEH AUKYIAPHON
IUIOCKOCTA. YIIbl B IIPOCTPAHCTBE: YrOJA MEXKAY IMPSAMOM M  IIOCKOCTBIO,
JIBYTPAHHBIA yroJI, JIMHEWHBIM YroJl JBYIpaHHOro ymoia. Ilepnenaukynsp u
HAKIIOHHBIE: PACCTOSIHUE OT TOYKM JIO IIOCKOCTH, PAacCTOSHUE OT IpPsAMOM 10
MJIOCKOCTH, MPOEKIHs (UIypbl Ha IMJIOCKOCTb. [lepreHIuKyIspHOCTh IJIOCKOCTEH:
IPU3HAK  NEPHEHIMKYIIPHOCTH  ABYX  Iulockocteil.  Teopema o Tpéx

IIEPIICH AN KYIISIpax

7.4

IloHsiTHE MHOTOrpaHHMKAa, OCHOBHBIE 3JIEMEHTBHI MHOTOIPAaHHHKA, BBIIIYKIBIE U
HEBBINTYKIIBIE MHOTOTPAaHHMKHM, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, TpaHU U OCHOBAHMS MPHU3MBI, MpsAMasi U HAKIOHHAS MPU3MBI, OOKOBas U
MOJIHAsl TOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, npsMOYrolbHbIN Mapasieienunesa
U ero cBoucria. [Impamuna: n-yroapHas IMpaMHuia, TPAaHU U OCHOBAHUE TMPAMUIBI,
O0OKOBasi M MOJIHAS TOBEPXHOCTh MUPAMU/[IbI, IPaBUJIbHAA U yceU€HHas MUpaMuja.

DJIEeMEHTHI npu3Mbl U MHpPAMUBI. HpaBI/IJ'IBHBIe MHOTOIpaHHUKU: TIOHATUC




MIPaBUJIBHOTO MHOIOTPAaHHMKA, IpaBUJIbHAs NpU3Ma M IpaBWIbHAs NHUpaMuUJa,
IpaBUJIbHAs TPEYTOJIbHAS MUpaMuUJa U IpaBUIIBHBIN TeTpasap, KyO. [IpeacraBnenue
O NPaBUJIBHBIX MHOTOIPaHHUKAX: OKTadJp, JoJeKa’ap U ukocadapyrue CeueHus

IMPpU3MBbI U ITUPAMHU IbI

7.5

CumMeTpuss B TOPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MPSIMOH,
TJIOCKOCTH. DJIEMEHThI CHMMETPUH B TIMPaMUIaX, apaJieemuIeaax, IpaBuiIbHBIX

MHOTI'OI'paHHHUKax

7.6

Beraucnenue 37eMEHTOB MHOTOTPAHHUKOB: péOpa, AuWaroHaimu, ynibl. [Lmomanb
OOKOBOW TIOBEPXHOCTH M TIOJTHOM TIMOBEPXHOCTH TIPSAMON MPU3MBI, ILIOIIAIb
OCHOBaHHH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MPsAMOM mpu3Mbl. [Lmommans 60koBoOM
MOBEPXHOCTU W TOBEPXHOCTH TMPAaBUIBHOM MNUpaMUJbl, TEOpeMa O IJIOIAIN

yceu€HHoi nupamuabl. [Torstue 06 06bémMe. OOBEM MU PAMU B, TPU3MBI

7.7

HO,Z[O6HBIC TCJIa B IPOCTPAHCTBC. CooTHOIIEHU S MCKAY IIOMAIAIMN HOBerHOCTeﬁ,

00bEMaMU OTOOHBIX TEN

11 KUIACC

Kon

IIpoBepsieMbIii 3JIEeMEHT CO/AE PKAHUS

6

I'eomerpus

6.1

[uuHapryeckas MOBEPXHOCTh, 00pa3yrolMe HJINHIPUYECKON MOBEPXHOCTH, OCh
LUJINHAPUYECKON IMOBEpXHOCTHU. llMiIMHAp: OCHOBaHUS M OOKOBasi MOBEPXHOCTb,

o0pa3yroImast U 0Ch, TIJIOMRAAb OOKOBOUW U IMOJTHOM MOBEPXHOCTH

6.2

KoHnnueckast moBepxHOCTb, 00pa3ytolpe KOHMUYECKOH MOBEPXHOCTH, OCh U BEPILMHA
KOHMUYEeCKOl mnoBepxHocTH. KoHyc: ocHOBaHME M BepumHa, oOpasyrou@as U OCh,
oA > OOKOBOM M TOJHOM IMOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasylolme U

BBICOTA, OCHOBAaHHUA U OokoBas IMOBCPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, TuaMeTp, IIOIRAIs> TOBEpXHOCTH cdeprl. BauMHoe

PAaCIIOJIOXKCHUC C(I)Cpbl 1 IIJIOCKOCTH, KacaTCiibHas IIJIOCKOCTH K C(bepe, jaomaab

cepsr

6.4

N3o0pakeHre Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka 1UIMHIpa U KOHYyca

6.5

KoMmOuHanuu Ten BpaleHUss U MHOTOTPAaHHUKOB. MHOTIOIpaHHUK, ONMCAHHBIN

okoJio cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WITH TEJIO BPAIICHHS

6.6

[Torsitue 06 oO0BEMe. OcHOBHBIE cBoOicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO Tapajuiesienunena u ciuenctBus w3 He€. OOBEM IMMIIMHIPA,

koHyca. OOBEM 1mapa M TJI0IAb Cephl




IlomoOubie Tema B mpocTpaHcTBe. COOTHOIIGHHS  MEXKAY — IUIOMAISIMU

6.7 MOBEepXHOCTEH, 00BEMaMU MOJOOHBIX TET
6.8 Ceuennsi nuiauHApa (MapalieNbHO W TMEPNEHIUKYISIPHO OCH), CEYEHUS KOHYca
' (mapanenbHOe OCHOBAHUIO U IIPOXOJIAIIEE YEPE3 BEPIIMHY), CEUEHUS 1Iapa
Bektop Ha miockoctd U B mpocTpaHcTBe. CiOXKE€HHME U BBIYUTAHUE BEKTOPOB.
6.9 YMHOXXeHHE BeKTopa Ha uucio. PasnokeHune Bekropa mo TpEM HEKOMIUIaHAPHBIM
' Bekropam. [IpaBuno mapamenenunena. PemeHwe 3agad, CBSI3aHHBIX  C
MPUMEHEHUEM MPABUII ICCTBUM C BEKTOpaMu
[IpsimoyronpHas cucTteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeEKTOpA.
6.10 [Ipocreiinme 3amauym B KOOpAMHATaX. YTol MexXAy Bekropamu. CxaispHoe

MpOU3BCACHUEC BCKTOPOB. Berunciaenue YIJIOB MCXKAY MPSAMBIMH W ITJIOCKOCTSMM.

KOOpI[HH&THO-BGRTOpHLIfI MCTO IPU PCHICHUH TCOMCTPHUYCCKUX 3aaav




IPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
INPOTI'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/JbTaTaM 0CBOEHHUS
MpoBepsieMOro OCHOBHOI 00pa3oBaTe/IbHOI NMPOrpaMMbl CpeIHEro 001Iero
TpeOOBaHUsI o0pa3oBaHust

Brnanenune wmeromaMu J0Ka3aTENbCTB, AJTOPUTMAMU PEILEHUS 3aj]ady;
yMeHue (opMynupoBaTh M OMNEPUPOBATH IOHATHSAMU: OINpPEAEICHHUE,
aKkcuoma, Teopema, CIEICTBUE, CBOWCTBO, NMPHU3HAK, J10KA3aTEIbCTBO,
paBHOCUIIBHBIE (POPMYIMPOBKHU; IPUMEHSATh UX; yMEHUE (OPMYITHPOBAThH
0o0paTHOE M TPOTHBOIMOJIOKHOE YTBEPXKICHUE, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPBI, MCIOJIb30BaTh METOJ MaTeMaTUYeCKOW WHIYKIHNH;
IPOBOAMTH JIOKA3aTeNbHBIE pPACCYyKICHUS NpU pelieHUH 3ajad,
1 OLICHUBATh  JIOTUYECKYIO  IPABUJIIBHOCTb  PACCY)KICHUN; yMEHHE
OIEpUpPOBATh MOHSITUSIMUA: MHOXECTBO, IOAMHOYKECTBO, OIEPALlMU HaJ
MHO)XECTBAMM; YMEHHUE MCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBII
anmnapat AJs1 OIIMCaHUs peaIbHBIX ITPOLIECCOB U SBJICHUM U IPU PEILIEHU U
3a7a4, B TOM YHCJIE W3 JPYTMX Y4eOHBIX MpPEIMETOB; YyMEHHUE
OIEepUpPOBaTh MOHATHAMU: rpad, CBA3HBINA rpad, AepeBo, MUKI, rpad Ha
MJIOCKOCTH; yMEHHE 3a7aBaTb M OMHUCHIBATh Tpadbl PasTUIHBIMU

criocob6aMu; NCIOIb30BaTh rpadbl MPH PELICHUHU 3a]1a4

YMeHue onepupoBarh MOHSATHSAMH: HaTypajlbHOE YHCIIO, LIEJIOE YUCIIO,
CTENEHb C LEJIbIM ITOKa3aTeaeM, KOpEHb HaTypaJlbHOM CTENEHU, CTENEHb
C paluOHAIbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszareneMm, Jorapudm 4yMmciaa, CHHYC, KOCHHYC W  TaHIEHC
MIPOU3BOJIBHOTO YHCJIA, OCTATOK MO MOAY/IN, PAalMOHAIBHOE YHUCIIO,
UppALlMOHAIBHOE  YWCIO,  MHOXECTBA  HATYpalbHBIX,  LEJbIX,
2 palMOHANbHBIX, JEHCTBUTENBHBIX YHCEN, YMEHHME HCIIOIb30BaTh
NpPU3HAKK JETUMOCTH, HauMEHbIMHA OONMH AeIuTeNb U HauMEHbIlee
of1ee KpaTHOE, aIrTOpUT™M EBKIMAA MpHU pelieHUH 3aa4; 3HAaKOMCTBO C
pa3IMYHBIMU ~ NO3MLHMOHHBIMA  CHUCTEMAMM  CUUCIICHMS; yMEHUE
BBINOJIHATh BBIUMCICHUE 3HAYEHUN U MpeoOpa3oBaHUs BBIPAXKEHUH €O
CTEMEeHsMH U JorapudMamu, npeodpazoBaHusi APOOHO-paLlMOHATIBHBIX

BBIpa)KeHPIfI; YMCHHUC OIICPUPOBATbL INOHATHAMU: IMOCICOAOBATCIBHOCTD,




apudmeTrdeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO  YOBbIBAIONAs TeOMETpUYECKas MPOTPECCUs; YMEHHE
3a/1aBaTh MOCJIEI0BATEIILHOCTH, B TOM YHCJIE C MIOMOIIBIO PEKYPPEHTHBIX
dopmylI; yMEHHE ONEpPUPOBATh TOHATHUSIMH: KOMIUIEKCHOE YHCIIO,
CONpshKEHHBIE KOMITJIEKCHBIE YMCIa, MOAYIb U apTyMEHT KOMIIJIEKCHOTO
gucna, (¢GopMa 3alKuCcH  KOMIUIGKCHBIX 4ucel  (TeoMeTpuuecKas,
TPUTOHOMETpPUYECKass U  aireOpanyeckas); yMeTh IPOU3BOIUTH
apudMeTUIeCcKue MEHCTBUA C KOMIUIEKCHBIMH YHCIIAMH; MPUBOIUTH
NMpUMEPbl  HCIOJIB30BAaHUS  KOMIUIEKCHBIX ~ YHCEJ;  ONepUpOBATH
MNOHATUSAMU: MaTpuna 2x2 u  3X3, onpeneiauTenb MaTPHULbL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACTIUTCIIA

YMeHue onepupoBaTth MOHSATHSMH: pallMOHAJIbHBIC, MpPpallMOHATIbHBIE,
MoKa3aTelbHbIe, CTEIEHHBIC, Jorapu(MUYecKue, TPUTOHOMETPHYECKUE
ypaBHEHUsI M HEPaBEHCTBA, HMX CHCTEMBbI; YMEHHE OIEpUPOBATH
TOHSTHSIMU: TOXIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUM M HEPABEHCTB, PaBHOCUJIBHOCTH
ypaBHEHUU, HEPaBEHCTB U CHCTEM; YMEHHE pelarh ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C MOMOIIBIO PAa3IMYHBIX MPUEMOB; PEIIATh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbI C IMapaMeTpOM; TMPUMEHSThH
YpaBHEHHS, HEPABEHCTBA, MX CHUCTEMBI JJIsl PEIICHHUS MaTeMaTHYeCKUX

3aa4 U 3a/1a4 U3 Pa3JINIHbIX obnacrei HAYKu " peaﬂBHOﬁ KHN3HHU

YMeHne omnepupoBaTh TOHSTHUSAMH: (QYHKOHS, YETHOCTh (YHKIUH,
HNEPUOTUYHOCTh (YHKINH, OTPAHMYCHHOCTh (D)yHKIMH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (DyHKIIMHM, HauOoJbIee U HAaHMMEHbIee 3HAYCHHUS
(GYHKIIMU Ha MPOMEXKYTKe, HelpepbIBHAS (DyHKIMs, aCHMIITOTHI Tpaduka
GyHKIIMH, TIepBasi U BTOpasi MPOU3BOAHAS (yHKIINH, TCOMETPUUICCKUN H
(¢u3nYecKuil CMBICI TPOM3BOJHOM, NEepBOOOpa3zHas, OMpenelnEHHBIN
MHTETpaJl; YMEHHE HaXOJUTh ACHUMIITOTHI Tpaduka (QyHKINH; YyMCHHE
BBIYMCIATh MPOU3BOJHBIE CYMMbI, IPOU3BEICHHS, YAaCTHOIO U
KOMITO3UIIMN (PYHKIHH, HAXOAUTHh YpaBHEHHE KacaTeJIbHON K Tpaduky
GyHKIIMHU; YyMEHUE HAXOIWTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (yHKIIUI;
YMEHHE HCHOJb30BaTh MPOU3BOMHYIO JUIS HCCIENOBAHUS (DyHKIHH,
HAXO/JUTh HamOOJIbIIME W HAMMEHBbIIME 3HAYeHUsS (YHKIUH; CTPOUTH
rpaguKy MHOTOWIEHOB C HCIIOJIb30BAaHUEM arrapaTa MaTeMaTHYeCKOro
aHaln3a; MPUMEHATh MPOU3BOIHYIO IS HAXOXKICHHUS HaWIIYdIIero

PEeIICHMA B HNPUKIAJHBIX, B TOM YHCJIC COUUAIBHO-3KOHOMHUYCCKUX U




(pI/I3I/I‘leCKI/IX 3aJavdax; HaxXOJWTh IIJIOIaJu H 00BEMBI (I)I/II‘y C IMOMOIIBIO
HUHTCIpajia, NPUBOAUTL IMPHUMCPLI MATCMATUYCCKOIO0 MOJACIMPOBAHUA C

MTOMOIIBIO T (epeHITNATBHBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSIMHU: Tpaduk ¢yHKIUU, oOpaTHas
GbyHKIMSA, KOMITO3UIUS (yHKIUH, JWHEWHas (yHKIUsA, KBaJpaTUYHAs
GbyHKU M, panHoOHaJIbHAS byHKIHS, CTENECHHAas GbyHKIHS,
TPUTOHOMETpHYECKHE  (QYHKIMH, OOpaTHble TPUTOHOMETPUUYECKUE
GyHKIIMU, TOKa3aTelbHas M Jjorapudmuueckas (yHKIUU; YyMEHHE
CTPOUTH TpaguKu HM3y4EHHBIX (YHKIHH, BBIIOIHATH MPeoOpazoBaHUs
rpaduKoB (QyHKIHI, UCTIOIB30BATh TPAGUKH I U3YdEHUS MPOLECCOB U
3aBUCHMOCTEH, MPU PELICHUH 337ad U3 JPYruX Y4eOHBIX IPEIMETOB U
3a7a4 U3 pealbHOM XKHU3HU; BeIpaKaTh GOpMyJaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMHU; HCIIOJNB30BaTh CBOWCTBA M Trpadukd (QyHKUMHM uis
pelieHusl ypaBHEHH, HEPABEHCTB M 33/a4 C MapaMeTpaMu; n300pakaTh
HAa KOOPAMHATHOM TUJIOCKOCTM MHOKECTBA pEHNICHWM YpaBHEHMWH,

HCPABCHCTB U UX CUCTEM

VYmMmenue peaTh TCKCTOBBIC 3aJadyyl PAa3HBIX TUIIOB (B TOM YHCIIC Ha
IMPOOCHTHI, JOJHW U YaCTH, HAa ABUKCHUC, pa60Ty, CTOUMOCTBL TOBApOB U
YCIIYT, HAJIOI'M, 3a/la4u U3 obnactn VIIpaBJICHHUSA JTUYHBIMU U CEMEHHBIMHU
(pI/IHchaMI/I); COCTAaBJIATH BBIPpAXKCHUA, YPAaBHCHUS, HCPABCHCTBA U HX
CUCTCMbBI IO YCJIOBHUIO 3aJa4u, HMCCICHAOBATH IMOJYYCHHOC PCHICHHUC U
OLI€CHHUBATh HpaBI[OHOJIO6HOCTI) pE3YIbTATOB;, YMCHHE MOACINPOBATH
PCAIbHBIC CHUTyallUHM Ha A3bIKC MAaTCMATHUKWU, COCTABJIATHL BBIPAXKCHMHA,
YpaBHCHUSA, HEPABCHCTBA W HUX CHUCTEMbl 110 YCJIOBUIO 3ada4dH,
HCCIICAOBATL IMOCTPOCHHLIC MOJACIN C HCIIOJB30BAHUCM allIapara

anreOpbl, UHTEPIPETUPOBATD MOTYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpefHEee apuPMETHIECKOE, MEIMaHa,
HauOonblllee ¥  HAWMEHBIEE 3HAUEHUs, pa3MaX, JUCIEPCHUs,
CTaHJApTHOE OTKIOHEHHE YHCIOBOTO Ha0Opa; YMEHHE H3BIICKATh,
WHTEPIPETHPOBATh WH(OPMAIINIO, TPEICTABICHHYIO B TaOiuIaX, Ha
aMarpammax, rpadukax, OTpakarollyr0 CBOMCTBA PeabHBIX MPOILIECCOB U
SIBIICHU; IPEACTABIIATh NMHPOPMAIUIO C TIOMOIIBIO TAOIUIl U TUATPAMM;
MCCIIeIOBATh CTAaTUCTUYECKUE JAaHHBIC, B TOM YHCIE C MPUMCHECHUEM
rpa@UYecKuX METOJOB W  DJEKTPOHHBIX CPEINCTB; TpauyecKu
UCCIIEZIOBATh COBMECTHBIC HAONIOJICHUST C TIOMOIIBIO JUarpaMm

pacceuBaHUs U JIMHEIHON perpeccuu




YMeHue OonepupoBaTh MOHATUAMH: CIYy4alHBIA OIBIT W CIIydallHOE
COOBITHE, BEPOATHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSATHOCTh C HCIIOIB30BaHUEM TpapuiecKuX METOJOB; MPUMEHSTH
(GopMyIbl CIOXKEHHUSI U YMHOXXEHHsI BEpOSITHOCTEH, (hOpMylly MOJIHOM
BeposTHOCTH, (hopmyny beprHymian, komOuHaTOpHbIE (HaKThl U GOPMYIIBL;
OLICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITHI; YMEHHE OIEepHUPOBATH
MOHSATHUSIMU: CIydaiiHas BEJIMYMHA, pacIpelesieHue BEPOSTHOCTEH,
MaTeMaTHYeCKoe OXHJaHWE, NUCIEPCUs M CTaHJapTHOE OTKIOHEHHWE
CllydailHOM BENUYMHBI, (QYHKUMH paclpeieieHuss U IUIOTHOCTH
PaBHOMEPHOIO, IOKa3aTeIbHOIO W HOPMAIBHOTO paclpe/eNeHni;
YMEHHE HCIOJb30BATh CBOMCTBA W3YYCHHBIX paCIpEACICHUN yIs
pelieHust 3aqad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJBIIMX YHCEN,
METOZAbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE IPHUBOAUTH IPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YMCET B HMPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATh MOHATUSAMH: COYETaHUE, TEPECTaHOBKA,
YHUCII0 COYETAaHWUH, YUCIO TIepecTaHOBOK; OmHoM HproToHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTBI M pacCyKICHHUS ISl pEIICHU ST 3a/1aY;
OLICHUBATb  BEPOATHOCTH  PpEAIbHBIX  COOBITUH;  COCTaBJIATh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPECTUPOBATH HOJ'Iy‘IGHHLIfI pe3yibTaT

YMeHue onepupoBarh IOHSATHSAMM: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YA, IUIOCKUH  yroJl,
NBYIPaHHBIN yroyl, TPEXIPAaHHBIA YroJl, CKPEIWMBAIOLMECH IpsAMBIE,
MapaJlJIeIbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX M IJIOCKOCTEH, Yroj
MEXy HPSAMBIMH, YIOJd MEXIy MpSAMONW M IJIOCKOCTBIO, YrOJl MEXIy
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY
MPSAMBIMH, PACCTOSIHUE MEXy IUIOCKOCTSMH; YMEHUE UCIIONb30BATh IPU
pelieHUn 3a/1a4 M3y4eHHbIE (AKThl U TEOPEMbl IUIAHUMETPUHU; YMEHUE
OLIECHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIEI0 MHpa; CTPOUTHh
MaTeMaTUYeCKue MOJEIN C IOMOILIBI0 T€OMETPUYECKUX MOHATHUH U

BCJIIMYUH, PCHIATH CBA3AHHBIC C HUMHU IIPAKTUYCCKUC 3a/la4U
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YMeHue onepupoBaTrh MOHATHSAMU: IUIOIAJL (QUIYPBI, 00BbEM (QUIYPHL,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHUK, CEYEHHE MHOTOIPAaHHMKA,
KyO, mapajuieNienuie], npu3Ma, NUpaMuia, (Qurypa U HOBEPXHOCTb
BpallleHUs, HMUIMHAP, KOHYC, map, cdepa, IIOm@Ras cdepsl, MIONRIb
MOBEPXHOCTH TMMHUPAMUJBI, MPU3MBI, KOHYCA, MHIUHIApPA, 00BEM Kyoa,

IpAMOYIOJIBHOI'O IHapauICIICIIUIICAa, TUpaMUuAbl, IIPU3MbI, TUJIWHOpA,




KOHYCa, Illapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHMS KOHYCa M LUIIMHIPA,
MapajijielibHble OCH UM OCHOBAHMIO, CEUEHUE 1apa, IIJIOCKOCTb,
Kacaromasics ceppl, HUIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE
MHOTOIpaHHMKA, U300paXkaTb MHOTOTPAHHUKU, (PUTYpBl U TTOBEPXHOCTH
BpALICHUS, UX CEUEHHUs], B TOM YHCJIE C TIOMOILBIO AIEKTPOHHBIX CPEICTB;
yYMEHHE MPUMEHSTHh CBOMCTBA T€OMETPHYECKHX (PUTYpP, CAMOCTOSTEIBHO
(bopMyTUpPOBATH ONpENENICHUsT U3y9aeMbIX (UTYP, BBIABUTATH THIIOTE3bI
O CBOWCTBaxX M MpU3HAKaX reoMeTpuyecKuX (Guryp, o0OCHOBBIBATh MM
olpoBepraTh MX; YMEHHME NpPOBOAUTH Kilaccuukanuio ¢uryp 1o
pasNUYHBIM TpPHU3HAKaM, BBIMOJIHATH HEOOXOAMMBIE JOMOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHSTUSIMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajuleNbHbIil TEPEeHOC, CUMMETPHUSl Ha TJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHue MOa00Ms, MOA0OHBIE (UTYpPB; YMEHUE
pacrio3HaBaTh paBHbIE W MOAO0OHBIE (PUTYPBI, B TOM YHCIIC B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; WCIOJB30BATh TCOMETPHYCCKHE OTHOIICHUS
NpH pEIICHUH 3aJad; HaXOJUTh TCOMETPHUYECKHE BEIMYUHBI (IUIMHA,
yroj, IUIOIRAIb, OOBEM) NIpPHU pEIICHUHM 3a7ady U3 APYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOHN JKU3HU; YMEHUE BBIYUCIIATH TEOMETPUUCCKUE
BEJIMYMHBI (IJIMHA, Yrojl, TJIOM@Rb, OOBEM, TJIOMAL MOBEPXHOCTH),
UCIONIB3Ysl M3ydeHHBIC (DOPMYNIBI U METOZIBI, B TOM YHCIE: ILIOM@AIb
MOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCA, IUIUH/PA, TIIOMAAb ChEphL;
00BEM KyOa, TIPSMOYIOJIBHOTO Tapajuiesemuiea, MUPaMuIbl, TPU3MEI,
MUIUHIpPA, KOHYyca, Iapa; YMEHHWE HaxOIUTh OTHOIIEHHWE OOBEMOB

oI00HBIX PUTYP
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VYmMmenue OIICPpUPOBATH MMOHATHUAMMA: IPAMOYT'OJIbHAsA CUCTEMA KOOPAWHAT,
BCKTOp, KOOPAWHATBI TOYKH, KOOPJAWHATHI BCKTOpa, CyMMa BECKTOPOB,
IPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, PA3JI0KCHUHC BCKTOpa IIO0 6a3ncy,
CKaJIIpPHOC TIPOU3BCACHUC, BCKTOPHOC MPOU3BCACHHUC, YIOJ MCKIAY
BCKTOpaMH,; YMCHHC UCII0JIb30BAaTh BGKI‘OpHBIfI n KOOpHI/IHaTHBIf/'I METOJ
g peHICHUA TCOMCTPUYCCKUX 3aaad W 3ada4 APYrux y‘I€6HI)IX

MPEIMETOB
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VYmMmeHue BBI6I/IpaTB HOI[XOI[}IH.[PIFI MCTOM [JId PCHICHUA 3aJa4du;
IMOHUMAaHUE 3HAYUMOCTH MATEMATUKHW B HU3YUYCHUU MNPUPOIHBIX H
O6H.[€CTB€HHBIX IponecccoB n HBHCHHﬁ; YMCHUEC  PACIIO3HABATH

NpOsABJIICHUC 3dKOHOB MATCMATHKW B HCKYCCTBC, YMCHHC HPUBOIAHUTH




IIPUMEPBl  MATEMaTUYECKUX OTKPBITUM POCCUHCKOM U  MHUPOBOH

MaTeMaTU4eCKON HayKu




HEPEYEHDB OJIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMbBIX HA EID
IHO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COJACPKaHUSA

Kon
1 Uucna v BEIYMCIICHUSA
1.1 Hatypaneuble u nensie uncna. [lpu3Haku JenMMOCTH HENbIX YU Cer
1 Parmonaneieie uyucna. OOBIKHOBEHHBIE M JAECATHYHBIE JApPOOH, TIPOIICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE TPOOH
13 ApudmeTndyeckuii KOpeHb HaTypallbHOU cremeHu. [[eficTBus ¢ apu@mMeTnyecKuMu
' KOpPHSIMU HATypaJIbHOM CTENEHU
14 Crenens ¢ nensIM nokazareneM. CTENEHb ¢ pallMOHAJIbHBIM IT0Ka3aTeneM. CBONCTBa
' CTETIEHU
s CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. /lecaTuunbie U HaTypaIbHBIC JIOTAPH (MBI
JleicTBUTEbHBIC YHCTA. ApPHUPMETHYCCKAE OIEpaluu C JICHCTBUTEIHHBIMH
1.7 yucinaMu. [IpubnnxéHHble BIUKMCICHUS, IPAaBUJIa OKPYIVIEHUS, TPUKUIKA U OIICHKA
pe3yabpTaTa BbIUMCIECHUI
1.8 [IpeoOpazoBanue BhIpaKEHU N
1.9 Kommnnekcusie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u 1poOGHO-pallMOHATIBHBIE YpaBHEHUS
2.2 HppannronanbHble ypaBHEHUS
2.3 TpuroHoMerpruueckre ypaBHEHUS
24 [Noka3zarenbHble ¥ JIorapuMUUYecKue ypaBHEHHS
2.5 Lenbie 1 1poOGHO-pallOHATBHBIE HEPABEHCTBA
2.6 HppanuonanbHble HEpAaBEHCTBA
2.7 [TokazarenbHble U JIorapu(MUyecKue HepaBeHCTBA
2.8 TpuronoMeTpruueckre HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUI U HEPaBEHCTB
2.10 VYpaBHEHU s, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTemMbl JMHEHHBIX ypaBHEHUN. OTIpeeanuTeNb MaTPHUIbI




3 OyHKUMM U TpaduKu
31 Oynkaus, crnocobbl 3amanus ¢yHkuuu. [paduk dyaxkinuu. Bzaumao oOpaTHBIE
' ¢bynkuun. YétHeie u HeuéTHbIe QyHKIMU. [leproandeckue QyHKINU
OGnacte ompeneiaeHUss M MHOXKECTBO 3HaueHUW QyHkinuu. Hymu Qynknuu.
5 IlpomexyTku  3HaKomocTosHCTBAa.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIMH.
3 Maxkcumymbl U MUHMMYMBI (yHkiuu. HaumbGonbliee ¥ HauMeHbllee 3HaYCHUE
(GyHKIIMU Ha IPOMEXKYTKE
13 CrenenHas (yHKUus C HaTypaJlbHBIM M LeldbIM Noka3ateneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS #-OH CTETIEHH
3.4 Tpuronomerpuueckue GyHKIIMN, UX CBOHCTBA U TpaduKu
3.5 [Noka3zarenbHas u norapudmuyeckass QyHKIHH, UX CBOMCTBA M TpaduKu
16 Toukun paspbiBa. AcuMnrtorsl rpadukoB  ¢yHkiui. CpolicTBa  (QyHKUHIH,
' HEIPEPHIBHBIX HA OTPE3KE
3.7 IlocmenoBaTeIbHOCTH, CITOCOOBI 3aJaHM s ITOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. opmyrna cioKHbBIX TPOLEHTOB
4 Havana maTemMaTHyeckoro aHaiamsa
4.1 [TpousBoanas ¢pyakmuu. [Ipon3BoaHbIC 2IeMEHTAPHBIX QYHKIHMA
[lpuMeHeHNEe TPOU3BOAHONW K HCCIEIOBaHHWIO (YHKIMHA Ha MOHOTOHHOCTb H
4.2 sKkcTpeMyMbl. HaxoxeHue HamOOJbIIEro U HAaMMEHBINETO 3HayeHUs (QyHKIUH Ha
OTpe3Ke
4.3 [lepBooOpaznas. UaTerpan
5 MHoxecTBa U JTOTUKA
5.1 MHoOkecTBO, onepalny HaJ MHOKeCcTBaMu. [{uarpammbl Diinepa— Benna
52 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHUKA
6.2 BepositHOCTB
6.3 Kom6unaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ MJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena n noBepXHOCTHU BpaLLEHUS




7.5

KOOleI/IHaTBI 1 BCKTOPLBI




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

METOIUYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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