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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00€CII€YMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTABJISIIOLIMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO pPa3BUTHSA
JUYHOCTH 00YJarOIIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0ydYarommxcs, (QOpMUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYEeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M IMPOMCXOKIECHUM T€OMETPUUYECKHX
abcTpakiuii, COOTHOUICHUH PEaJbHOTO M WACATBHOTO, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOW SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOIO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUUYECKMX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPrarh
TUIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS NPU PEUIEHUM 3a/1ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXXEHUs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAHUS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIbHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3amada (opmMupoBaHHS y OOyYaroNIMXcCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKOU ACSITEILHOCTH 10 MHOTHM HAITPABJICHUSM.

[lenb ocBOeHMs TporpaMMbl ydeOHOTOo Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBaTebHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXKHOCTH YCIIEIITHOTO MPOJIOJDKEHUST 00pa30BaHUs
0 CTICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeAHeH MIKObI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaroliuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(puKONd TeoMEeTpUd M HEOoOXOJUMBIE I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX
3HAHUSAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTKeHre 1ear OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYPHI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3Hble SBICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHWE YyMEHHs paclo3HaBaTh Ha YepPTEeXkKax, MOJEISIX U B
peaTbHOM MHpPE MHOTOTPAHHHKH ¥ TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOTOTpaHHHUKAX U TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJIAJICHUE  QJITOPUTMAMH  PCEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyalbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarmuxcsi, TO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHUS,



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX U MPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEPEOMETPUU B Hayaje €ro M3y4eHHs 3ajady, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JanbHENIIeMy NU3YUYEHUIO MPEMETa.

[Tpenmourenue oTAAETCS HATISAAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yUYalllUXcsi B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ad Ha
CO3J]aHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMTCA C OMNOPOM Ha
HarJsgHOCTh, @ ONEepUpOBaHHE OOpa3oM — B YCIOBUSX OTBJICYEHHS] OT
HAIJISIHOCTH, MBICIIEHHOTO U3MEHEHHS €r0 UCXOTHOTO COJIEP KAHMUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukny, «IIpsiMble U TJIOCKOCTH B MPOCTpAHCTBE», «Tena BpalleHus,
«BeKTOopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenenseTcs HE TOJBKO IO COJAEP)KATENbHbIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJIbTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHus,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOObI OBJAJCHHE TI'€OMETPUUYECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEN0BATENBHO U MOCTYIIATEIBHO, C
cOOJTII0/IEHUEM TIPUHIUIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIOYAIUCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MPEICTaBICHUN OO0YyYarolUuXcs, pacliupsis u
yriay6usist e€, o0pa3yst MpOoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha uzyuenue reometpun otBoautcsa 2 yaca B Heaento B 10 kiacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble W CKpemuBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUIECIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMON M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; HIOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBbIE NapPAUICIbHBIE M IEPIEHAUKYISPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT mpsAMON 70  IUIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
TIOCKOCTEN. TeopeMa 0 TPEX MEPIEHNKYJIIAPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKHM; pa3BEPTKA MHOrorpanHuka. [Ilpusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: nN-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPAMU/IbL; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJIEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs MHUPAMUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W IPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNM, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMA, TeopemMa O OOKOBOW IMOBEPXHOCTH TMIPSIMOM TMPHU3MBL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHON MUPaMUJIBI,
TeopeMa O IUlomaau yceu€éHHoM mnupamuabl. [loHstue 06 o0béMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEpPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

HunmuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON TMOBepXHOCTU. [lunmHnOp: ocHOBaHus u
OOKOBasi TMMOBEPXHOCTh, OOpa3yroIas W OCh;, IUIONIAJAh OOKOBOW W TOJHOMN
MIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIHA, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BhICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
I0MAAbL ChEpH.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOMCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjenenumneaa u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u 1IoIaab chephl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEN.

Ceuenuss wmwiMHapa (DAapaJUIebHO M NEPHEHAMKYISIPHO OCH), CEUYECHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpaHcTBe. CI0KeHUE U BEIYUTAaHHE BEKTOPOB.
YMHOKeHue BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
OpUMEHEHUEM TpaBwil JACHCTBUM C BekTopamu. IIpsimoyroisibHas cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbIMH M INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, HSTUYECKOrO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, paccyXICHUN;
BOCHPUMUMUYHMBOCTBIO K MATEMAaTHUYECKUM aCIIEKTAM PA3JIMYHBIX BUJOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKHWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBbIO (310pOBO€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U

OTJIbIXa, peryssipHast buznueckas AKTUBHOCTb); duznyeckoro
COBEpPILIEHCTBOBAHUS, npu 3aHATHUSIX CHIOPTHUBHO-03/]I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEMaTUYECKHUX 3HAHUM ISl pelIeHus 3ajad B
00JIaCTH  OKpYXaroIlledl cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM H  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTH, JTaroB €&
pa3BUTHS M 3HAYUMOCTH JJIS PA3BUTHUS LMBWIM3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTU4YECKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuueepcanvmuvie  noznaseamenwvuvie — Oelicmeus, — 0OeCneuuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCKUX,
Ucc1e008amenbCKux onepayutl, yMeHut pabomamso ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUsI ~ TMOHATUN, YCTAHABIMBATH CYIICCTBEHHBI  IMPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh HauboJee MOAXOMAUMI ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopmynarpoBaTh BOMNPOCH], (UKCUPYIOLIME MPOTUBOpEUUe, Mpodiemy,
yCTaHABIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI TIO pE3yIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B Pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIIEHUs; COMOCTABJIATH CBOM CYXJIEHHUS C CYXICHUSIMU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UIMI; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEeATEIHHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOMN
paboThI, paclipeAesaTh BUABI pabOT, JOTOBaApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE IITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPH pPELICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAUJACHHBIX OIINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; rpajycHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
IPSIMOYTOJIBHBIHN Mapauiesenuie, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBAaHUS TUIS
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKU, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapalIeJICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUYEHUM, UCTIOJIBb3YSI METOJ CJIE/IOB.

CTpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU HU3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIHUBAOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKEHHUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iaM Hiin
aIropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMONM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnsate 00BEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOO0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensaTh reomeTpuueckue (HaKkTbl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluX HECKOJIbKO [IaroB PELICHM, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH NpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTh,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudunupoBaTs B3aMHOE pacroyioxeHue cepbl U MI0CKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH Tel  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHNEM (OPMYIL.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHMK, BIIMCaHHBII B cdepy ¥u
ONMMCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY TUIOMIAJSMH TOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHU TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITh, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuyeckue (aKTbl IS PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJaratoluX HECKOIbKO [AroB PEIICHHUs], ECIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOHU (hopme.

Pemare mpocreiimne reoMeTpuuecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaum Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKUX OTHOIICHHH U
HAX0XkJI€HWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PELICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh  MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoaMTH NpUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJAE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHBIC IOHATHUS B TMPOLECCE IMOUCKA PEHIEHUS
MaTeMaTH4eCcKu C(HOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEasbHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIENI0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabnbie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 Beexettite B crepeomerpitio 10 https://m.edso00.ru/1c209e37
5 [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubanorexa [HOK
[TapaienbHOCTD IPSMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
3 [lepneHquKyISApPHOCTD NPSAMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edso00.ru/1c209e37
Bbu6nuoreka [JOK
4 VYTBl MEXy TIPSMBIMHU U TUIOCKOCTSIMHU 10 1 httos://m.edso0.ru/1c209e37
bu6mmoreka [IOK
° Muororparitici 1 L https://m.edso0.ru/1c209e37
. bu6mmoreka [IOK
0 OOBEMEI MHOrOTpaHHHKOB o L https://m.edso00.ru/1c209e37
7 IToBTOpEHME: CEUEHUSI, PACCTOSIHUS U YTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
but6mmoreka [IOK
1 Tena ppamteris 12 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
2 OOnemer Ten ° 1 https://m.edso0.ru/1c209e37
bubmunoreka LIOK
3 BekTopsl M KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IEHNE, 7 1 but6mmoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoTsI
pecypcsl
OCHOBHBIE TIOHSITHS CTEPEOMETPHH:
TOYKa, MpsMasi, IIIO0CKOCTh,
npoctpaHcTBO. IIpaBuina
1 1/1506 Ia).)KeHI/DI Ha pI/IC Kax: 1 bubmmorexa [IOK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEeIUHBI OTPE3Ka
ITonsaTHA: nepecekaromuecs
2 IUIOCKOCTH, IIEPECEKAIOIIMECS IPsIMast 1 bubmorexa LOK
- 11eP p https://m.edsoo.ru/2d8a9c99
U IIOCKOCTE
[TonsTus: nepecexaronuecs
3 IUIOCKOCTH, IIEPECEKAIOIIMECS IPSAMAast 1 bubmmorexa [IOK
- 11eP p https://m.edsoo.ru/db685e73
U IIOCKOCTE
3HaAKOMCTBO C MHOTOTPaHHHKAMHU,

4 n300pakeHue MHOTOTPaHHUKOB Ha 1 bubanorexa HOK
PUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edso00.ru/a63959ed
gepTexax
HauanpHabie cBenenus o kyoe u

5 MUPaAMUJIE, UX PA3BEPTKA U MOAEITU 1 bubmorexa LOK

DAMIAE, 11X paspep AT https://m.edsoo.ru/b30dff38
CeueHrst MHOTOTPAaHHUKOB
Bubnuoreka IIOK
6 HauanpHabie cBenenus o kyoe u 1 H

https://m.edsoo.ru/3d8ffd32
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IIApaMUJIe, UX pa3BEPTKU U MOJIEIIH.
CeyeHnst MHOTOIPaHHUKOB

[ToHsaTHE 00 AaKCHOMATUYECKOM

7 IIOCTPOCHHHU CTECPCOMETPUUN. aKCHUOMBI bubmmorexa HOK
P P puH: https://m.edsoo.ru/Occ5c4fe
CTCPCOMCTPHHU U CIICACTBUSA U3 HUX
[TonsiTre 06 aKCHOMATUIECKOM
8 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa [TOK
P P pHH: https://m.edsoo.ru/239c8ch4
CTCPCOMCTPHU U CIICACTBUSA U3 HUX
[TonsiTre 06 aKCHOMATUIECKOM
9 MIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa LIOK
P p puH: https://m.eds00.ru/65c6b106
CTEepEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTHEe 00 aKCHMOMATHYECKOM
10 MMOCTPOSCHUH CTEPEOMETPUH: AKCUOMBI bubmmorexa [JOK
P p puH: https://m.eds00.ru/258fc245
CTEepEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmbIx B
1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubmmoreka [IOK
MapajuiesIbHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
psiMble
HapaHHeJIBHOCTB MMPAMBIX U
IJIOCKOCTEMN B IMTPOCTPAHCTBE:
12 InapaJlsICJIAbHBIC IIPAMBIC B BH6HHOTeKa HOK
P p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MAPAIIIETLHOCTh TPEX
MPSIMBIX
HapaHHeJIBHOCTB MMPAMBIX U
IJIOCKOCTEN B IMTPOCTPAHCTBE: bubanorexka HOK
13 .
[TapannensHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
bubmuorexa [JOK
14 VYIIIBI C COHANPABIEHHBIMU 1

https://m.edso0.ru/9f4071b9
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubanorexa HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay nNpsIMbIMU B bubmmoreka [JOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 ITapannenpHOCTH MIOCKOCTEM: bubmmoreka [IOK
rapajuieIbHbIE INIOCKOCTU https://m.edso0o.ru/2e18f255
18 CBoiicTBa napajyyiebHBIX IIOCKOCTEH bubmmorexa [TOK
P https://m.eds00.ru/e504d656
[Ipocreiimme MpocTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTH: TETPad bubmmorexa LOK
P  TEIpasp, https://m.edso0.ru/4a28dc02
KyO, mapaienenurne;y
bu6mmoreka [IOK
2 IT i
0 OCTPOCHHE CeRetuH https://m.eds00.ru/1d434dO0f
bu6mmoreka [IOK
21 IT i
OCTPOCHHE CeretiH https://m.edsoo.ru/ec26fe5d
KonrponsHast pabora o Teme
99 "IIpsiMble U TUIOCKOCTH B bubmmoreka [IOK
npoctpaHcTse. [lapauiensHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U IJIOCKOCTER"
[TeprieHAMKYASAPHOCTD NPAMOUN U
23 HJI(I))CKOCHTH'};IG pneH UK IJ)ISI HBIC bubmmorexa [TOK
 TICPHEHAMCIAP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie napauiebHbIE U bubanorexka HOK
MEPIEHANKYIISIPHBIE K MITOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimble napasuienpHble U bubmmoreka [IOK
25
MEPIEHANKYIAPHBIE K IIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubmmoreka [JOK
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IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyJIIPHOCTH bubanorexa HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubmmoreka [JOK
MEePNEeHANKYISIPHOMN MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubmmoreka [IOK
MEPIEHAUKYISIPHON IIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o ipsimoit bubanorexa HOK
MEPIEHAUKYISIPHOMN IIJIOCKOCTH https://m.edso00.ru/7d18834b
[leprnieHIUKYNSIp U HAKIOHHBIE:

b K

31 paccTosiHUE OT TOYKH JI0 IITIOCKOCTH, h::s;;;::;;gg 133c477d3
PAcCTOSHHUE OT MPAMOM [0 IJIOCKOCTU T '
[leprieHIUKYISIp M HAKIIOHHBIE:

32 paccTosiHue OT TOYKH JI0 MJIOCKOCTH, E;I:;_I;;T:J;?S/Ié 6fefadd
PAcCTOSIHUE OT NPAMOM [0 TIOCKOCTH T '
[leprieHIUKYISIp M HAKIIOHHBIE:

33 paccTosiHue OT TOYKH JI0 MJIOCKOCTH, E:fg;;fg;?ﬁ}:smb 863
paccTosiHUE OT MPSAMOU J0 TIOCKOCTH T '
[leprnieHIUKYNSIp U HAKIOHHBIE:

34 paccTosiHue OT TOYKH JI0 MJIOCKOCTH, f:f;;;fg;?ﬁ}ébee 22be
paccTosiHUE OT MPSAMOU J0 TIOCKOCTH T '

35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXIY bubmmoreka [JOK
MPAMOU U TIIOCKOCTHIO https://m.edso00.ru/6b61b2b4

36 JIByrpaHHBIN yroj, JUHEHHBIN yroi bubmmoreka [IOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJl bubanorexka HOK
JBYTPAHHOI'O yIila https://m.edsoo.ru/c7c777ed

38 [TepnieHUKYISIPHOCTD IJIOCKOCTEH: bubmuorexa [JOK
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MPpU3HaK NEPIECHIUKYIAPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKYISAPHOCTD IIIOCKOCTEM:

bu6mmoreka [IOK

39 NpHsHaK nevp TCHAHKYTAPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[TeprieHANKYASAPHOCTD MIOCKOCTEM:
40 MIPU3HAK NEPICHINKYIIPHOCTH ABYX bubmorexa LHOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX mepneHIUKYISIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepneHIUKYISIpax bubmmorexa LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx meprneHaAuKyIsIpax bubmmorexa LOK
https://m.eds00.ru/9f246736
KonrponsHast pabora o Temam
44 "IlepneHIUKYISIPHOCTD NPSMBIX U bubnuoreka [IOK
miockocteil" u "YIibl MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTe MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LHOK
. https://m.edso0.ru/2d24e873
MHOTOTpaHHUKU; pa3BEPTKa
MHOTOTpaHHHUKA
[Ipu3ma: N-yrospHas npu3Ma; rpaHu 1
16 OCHOBAHMS IIPU3MBI; IpsAMast U bubanorexka HOK
HaKJIOHHAsI IPU3MbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTH MPU3MBbI
47 [Tapannenenunen, NpAMOYTroJIbHBII bubanorexka HOK

MapajiesienuIe U ero CBOMCTBa

https://m.edsoo.ru/8a7be683
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IInpamuja: N-yroiapHas NUpaMuaa,
IPaHA U OCHOBAaHUE NTUPAMUIBL;

48 OOKOBas M TIOJIHASI IOBEPXHOCTH bubmmorexa [JOK
P . https://m.edsoo.ru/fblcd0a5
MUpPaMU/Ibl; PAaBUJIbHAS U yCeUEHHAs
nupamuia
IIpaBunbHBIE MHOTOTPAHHUKHU:
MOHSTHE MPaBUIHHOTO
49 MHOI'OTPaHHUKA; IPABUJIbHAS NTpU3Ma bubmmoreka [JOK
Y NpaBUJIbHAS MUPaMUJA; IPaBUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas nupaMuja u
MIPaBWIBHBIN TeTpadip; KyO
[IpencraBienue o MpaBUIbLHBIX
50 MHOTOTPaHHUKAX: OKTa?d, bubmmorexa [JOK
P - OKTadp, https://m.edso00.ru/a0fdd5bf
JOJEKa’Ap U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMCTpPUA OTHOCHUTCIIBHO TOYKH,
MIPSIMOH, TUTOCKOCTH. DJIEMEHTHI bubmmoreka [JOK
51
CHMMETPHUH B TUPAMUJIAX, https://m.edso0.ru/b9e777d9
napajuiesienuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX
Beruucnenue a3neMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, TuaroHaaIu bubmmorexa [JOK
P - bebpa, A ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOY ITOBEPXHOCTHU MPSAMOM
53 OPU3MBL, IUIOIA b OCHOBAHUI bubnnorexa LIOK
P ’ . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
NPSAMON MPU3MBbI
54 [Tnomanb 60KOBOM MTOBEPXHOCTH U Bbu6nmuoreka [JOK
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IIOBEPXHOCTHU IIPABUIILHOMN

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOM MOBEPXHOCTH YCEUEHHOM

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

MTUPaAMUTBI
55 KonrtponsHast pabora o Teme bubmmoreka [IOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
n bu6mmoreka [IOK
56 Honsmie 06 0Oneme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
> OOnEm mapamu et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
>8 O0bEM mHpamitE! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
> OOnEM rupamu et https://m.eds00.ru/79¢10312
. bu6mmoreka [IOK
00 OOwEm rupamu et https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OOném npH3MbI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 Ooném npH3MbI https://m.edso0.ru/1e053890
N bu6mmoreka [IOK
63 OOném npH3MbI https://m.eds00.ru/482d3f51
64 KonrponsHast pabora o Teme bubnumoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, o600IIEHNE
65 CHCTEMAaTH3allMsl 3HAHHH. bubmuorexa [JOK

[TocTpoeHue ceueHuli B
MHOT'OI'PpaHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
cucTeMaTu3als 3HaHUH.

66 Beruncnenue paccTossHANA: MEXIY 1 bubmmoreka [JOK
JBYMsI TOUKaMH, OT TOYKHU JI0 TIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJIOCKOCTH, MEXKTY
CKpCHIUBAOIHUMUCSA ITPAIMBIMU
bu6mmoreka [IOK
o Hrorosas kowTpobHas pabota ! https://m.edso0.ru/b9146bc0
[ToBTOpenue, o6o0IIEeHNE
cucTeMaTu3als 3HaHUH.
Brruncnenue yriioB: MeXIT
68 CKpGH.II/IBaIOHlyI/IrMI/ICH HpSIME};MI/I, 1 bubmorexa LOK
N https://m.edsoo0.ru/56765e8b
MEXIY TPSIMOH M IIOCKOCTHIO,
JIBYT'PaHHBIX YIJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10O 68

[NPOT'PAMME
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabusbie IlpakTuueckue p
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
Cdepa u map: neHTp, paanyc,

1 HaMeTp; MIOIaAb MOBEPXHOCTH 1 bubmorexa HOK
g P> tan P https://m.edso00.ru/0341bc2b
cepbl
B3anmMHuoe pacnonoxxenne cepbl u

Bbu6nmuoreka [JOK
2 IUIOCKOCTH; KacaTeJIbHas IJI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepbl

3 Nzobpaxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
[MunuHapudeckas NOBEPXHOCTD,

4 o0pa3yroIne UIHHIPHIECKON 1 bubanorexka [HOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo0.ru/6054b8c1
HOBerHOCTI/I
HunuHap: ocHOBaHMS B OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas U 0Ch; 1 bubanorexka [HOK
IUIOIAb OOKOBOU M MOJIHOM https://m.edsoo.ru/188f6216
HOBerHOCTI/I
N3o0paxkenue muamHApa Ha
MJI0CKOCTH. Pa3BEépTka mummHpa.

6 CeueHus MHJIMHJIPA (ITIOCKOCTHIO 1 bubmorexa [TOK

. P ’ https://m.eds00.ru/016e25eb
HapaJIJIeJIBHOI/I i
NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)
bubanoreka [JOK
7 Konnueckas moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yroIire KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,

8 o0pa3yrolas 1 0Ch; IJIO0MIIAIb bubmmorexa [JOK
. . https://m.edsoo0.ru/897dd3b2
6OKOBOI/I 1 MMOJIHOU MMOBCPXHOCTHU
Yceu€HHbI KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIi]I/IH u goxz}:;: bubmmorexa [TOK
’ https://m.edsoo.ru/1468bab3
IMOBCPXHOCTDH
N3o0paxeHue KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubanorexka [HOK
[apajuIeJIbHOM OCHOBAHMUIO, U https://m.edsoo.ru/0bdelbe8
IJIOCKOCTBIO0, MPOXOIAIIEH uepe3
BEPILUHY)

1 KomOunanwms Ten BpareHus u bubanorexka [HOK
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B bubmmoreka [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUs

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 0OBEMOB TEN https://m.edso00.ru/26a03fb7

N bubmuorexa [JOK
14 O6bem upmHApa, KoHyca https://m.eds00.ru/5513d87b
N bubmuorexa [JOK
15 OOwEm wapa u momazs chepet https://m.edso0.ru/d189bde2
16 [TogoOHbIE TENa B MPOCTPAHCTBE. bubmmorexa [JOK

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

CoOTHONICHUS MEXKTY TLTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMAMH
MMOIOOHBIX TE

17 KonrtponsHast pabora o Temam bubnuoreka [IOK
"Tena Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha mimockocTH U B bubanorexa HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoXeHHe U BEIYUTAHUE BEKTOPOB bubmmorexa [IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOkKEHHE BEKTOPA Ha YUCIIO bubmmorexa [IOK
p https://m.edsoo.ru/dee379eb
Paznoxenue Bektopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubmmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
IIpaBuno mapasuienenumnena
Pemenne 3ama4, cBSI3aHHBIX C
22 MPUMEHEHUEM TPABUII NEHCTBUI C bubmorexa LOK
P p a https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopauuaTHO-BEKTOPHEIH METO
23 I HpimeHI/m FGOMef NYECKUX ! buGnnorexa LIOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMoyronbHas cucrema
24 KOOpJMHAT B IPOCTPAHCTBE. bubmmoreka [IOK
Koopaunats! BekTopa. [Ipocretimue https://m.edso00.ru/48db7058
3a/la4¥ B KOOPIWHATAX
VYroa Mexay BEKTOpaMH. bubnumoreka [IOK
25
CkansipHo€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrios Mexay bubmmoreka [JOK

IMPpAMBIMHA U IIIIOCKOCTAMHA

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



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrtponbHast pabora o Teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
" https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHmEe, 06001IeHNE 1
cuctemaTusaius 3Hanuii. OCHOBHBIE bubmuorexa [JOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHue, 0600IIEeHNE 1
29 cucteMmaTusanus 3Hanuii. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IIaHUMETPUHN
[ToBTOpeHmEe, 0600IIEHNE U
cUcTeMaTHu3aIvs 3HaHui. 3a1aun bubmuorexa [JOK
30 1
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
perenust
[ToBTOpeHmE, 0600IIEHNE U
cHCTeMaTH3alus 3HaHui. 3a1a4un bubmuorexa [JOK
31 1
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perenust
[ToBTOpeHmEe, 0600mIEHNE U
32 cucTeMaru3anus 3HaHuii. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH
bu6mmoreka [IOK
33 Hrorosast kowTposbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHmE, 0600IIEHNE U 1 bubanorexka HOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME



https://m.edsoo.ru/77c22fc5
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https://m.edsoo.ru/078cd184
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb
. [TpuMeHATh aKCUOMBI CTEPEOMETPHH U CIEJCTBUS U3 HUX MPH PEIICHUH
' reOMEeTPUYECKUX 3a7a4
23 OnepupoBaTh TMOHATHUSAMHU: NapaUIEIbHOCTh U MEPIEHIUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEHN
-4 KnaccuduupoBaTh B3aMMHOE PacroONOKEHUE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: ABYTPAHHBIN YToJ, TpaHH JBYTPAHHOTO yIJa,
7.5 pedpo IBYTpaHHOTO yIiia, IMHEWHBIA YroJl IBYTPaHHOTO yTila, TpaaycHas
Mepa IBYTPaHHOTO yTiia
. OnepupoBarh TMOHSATHUSMHU: MHOTOTPAaHHUK, BBIMYKIBIM W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUJIbHBI MHOTOTPAHHUK
24 Pacnio3naBaTh OCHOBHBIE BUIBl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' NPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)
KnaccudunupoBatb ~ MHOTOIpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIA
-8 Kiaccupukauud  (BBIMYKJIBIE U HEBBIIYKJIble  MHOTOTPAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHHUKH, TPSMbIE ¥ HAKIOHHBIC TIPU3MBI,
napasuIeIIeUIe Ibl)
29 OnepupoBatb MOHSTUSAMU: CeKyas MJIOCKOCT, ceueHue
' MHOT'OI'PaHHHKOB
10 OOBACHATD NPUHLUIIBI  MOCTPOCHUS  CEUYEHUH  MHOTOTPAHHUKOB,
' UCTIOJB3Yysl METO CIIEIOB
11 CTpouth cedyeHUS MHOTOTPAHHUKOB METOAOM CJIE/IOB, BBIMOJHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYp:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJACHUE TEOMETPUYECKUX BEIMYHMH 1O 0Opasmam
WU aNropuTMaM, MPUMEHSSI W3BECTHbIE AHATUTHUYECKUE METOIbl TP
pELICHUH CTaHJAPTHBIX MATEeMaTUYECKUX 3aJady Ha BBIYUCIICHUE
pPAcCTOSTHUM MEXIYy JIBYMsI TOUYKAMH, OT TOYKHU JO MPSAMOU, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAIOIIUMHACA IMTPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXKJACHUE TEOMETPUUECKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSSI WM3BECTHBIE AHATUTUYECKUE METOJbl TP
pELICHUN CTAaHAAPTHBIX MAaTEMATHYECKUX 3a7ad Ha BBIYMCIICHUE YTJIOB
MEXy CKPEIIMBAIOIIUMHUCS MPSMBIMH, MEXAY MPSAMOUA M IUIOCKOCTBIO,

MEX1y TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Beraucnsate 00bEMBI M IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHuEM (HOPMYII, BBIYUCIISATH COOTHOIICHHUS
MEXKITY TUIOIIAISIMH MMOBEPXHOCTEM, 00BEMamMu MOJOOHBIX

MHOT'OIr'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUHU (PUTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HH(POPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPeACTaBICHHYIO Ha

yepTexKax U pUCyHKaxX

7.17

[TpuMeHsATH TeoMeTpuUecKrue (aKThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEINOoNaramlliX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIIOBUS

MIPUMEHEHHUS 33/1aHbI B IBHOU (hopMme

7.18

IIpuMeHATH mpoCTEWIINEe IIPOrPaAMMHBIE CPEACTBA U IIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCIICHUU CTECPEOMETPUUCCKUX 3a/1a4

7.19

[IpuBoIUTE MpUMEPHl MaTEMaTUYECKMX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTH MOTyYeHHBIE 3HAHKS Ha TPAKTHUKE: aHAIM3UPOBAThH PEabHbIC
CUTyalluld W TNPUMCHATH MH3YUCHHBIC IIOHATUSA B IPOLCCCC IIOHCKA
perieHus MaTeMaTUYECKH chopmMyTUpOBaHHOM poOJIEMBI,
MOZACIIMPOBATh PCAJIbHBIC CUTyallUM HA SA3BIKC I'COMCTPUU, UCCIICAO0BATH
MIOCTPOSHHBIE MOJICNTU C HMCIIOJIb30BAaHUEM T'€OMETPUYCCKHX MOHATHH |
TEeopeM, armapara airedOpbl, pemaTh MPAaKTUYECKUE 3a/1auu, CBSI3aHHBIC C

HaXOXIACHUEM I'COMECTPHUICCKUX BEIIMNYHNH




11 KJTACC

Ko IIpoBepsiemble npeaMeTHbIE Pe3yIbTAThl 0CBOEHHUSI OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHIATUSIMH: HWIMHIPHUUECKas TTOBEPXHOCTh, 00pa3yromiye
6.1 [WIMHAPUYECKOM TMOBEPXHOCTH, IMIMHIP, KOHMYECKAs IMOBEPXHOCTD,
' oOpasyromue KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpAIlCHUS
6.4 KnaccudumupoBars B3auMHOE pacmtoyiokeHHe Cephl U MIIOCKOCTH
OnepupoBaTh MOHATHSIMH: HIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHUE ILIAPOBOTO CIIOS, BBICOTA
[IApOBOTO CJI04, IIAPOBOM CEKTOP
6. Bbruncnsate 00bEMBI M TUIOIIATM IOBEPXHOCTEH TeNn BpalleHHS,
' TeOMETPUUECKUX TeJI C MPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHATHSMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdepy Hu
6.7 OTKCaHHBIN 0K0JI0 cdepsbl, chepa, BucaHHAsE B MHOTOIPAaHHHUK WU TEIIO
BpallleHus
6.8 BbluucHsATh COOTHONICHHS MEXIY IUIOHIaAIMH TOBEPXHOCTEH U
' 00BEMamMu MOJOOHBIX Tell
60 N3o6paxkaTh n3ydyaemble GUTYypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M NPeoOpa3oBbIBaTh HH(OpPMALHIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKaxX
[TpumensTh reomeTpuyeckrue (QaxKThl A PEHICHUs] CTEPEOMETPUUECKUX
6.12 3aja4, MPEANoJaraluX HECKOJbKO IaroB pPELICHHS, €CJIU YCIOBUS
NPUMEHEHUS 33JJaHbl B IBHOH Qopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI>'ICTBI/I$I CJIOKCHUA BCKTOPOB, BBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KaKMMH CBOMCTBaMU OHH

o0JazaroT

6.15

[TpuMeHsTh MpaBUIIO Napaslieienunea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
YroJd MEXIYy BEKTOpaMH, CKaJsipHOE IMPOU3BEIIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts cymMMy BEKTOpPOB U NPOU3BEICHHUE BEKTOpPA HA YUCIO, YO
MEXy BEKTOPaMH, CKAJIIPHOE IIPOU3BEAECHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpIUHAT

6.19

Pemate  mpocTeiime TreoMeTpUYECKHE 3aJayd  Ha PUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HaXO0XIACHUEC T'COMECTPUUCCKHUX BCIUYHUH I10 o6p33uaM HJIN aJIrOpUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCTOABI npu pCUICHUN CTaHAApPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHINME IPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

IIpuBOIUTE NpUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOLAE U

JKHU3HHU, paCliO3HABATh NPOABICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh MOJy4YEHHbIE 3HAHMUS HA TMPAKTUKE: AaHaJIU3UpPOBATh
peanbHble CUTYalldd W TPUMEHSATh W3y4YEHHBbIE TMOHATHS B IIpolecce
MOKMCKAa pELIEeHUs MaTeMaTH4YeCKu CQOpMYIUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBATh pEaJbHbIC CUTyallMU Ha SI3BIKE T€OMETPHUH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHH U
TeopeM, amnmapara anreOpsl, pemaTh NPaKTUIECKUe 3a1auH, CBSI3aHHBIC C

HaXOXKXIACHUCM I'COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATUSA CTEpEOMETpUHU. Touka, IpsiMasl, IJIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 00  aKCHMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUM:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3aumHOoe  pacnonokeHue OpsAMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
napajuieIbHble M CKpelmuBampomuecs mnpsaMele. llapamnenbHocTh OpsIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MApaJUIeNIbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh MPSAMON U IIJIOCKOCTH. YTJIBI C
COHAIIPaBIICHHBIMU CTOPOHAMH, YroJl MEXAY IMpsAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuiebHbIE MIOCKOCTH, CBOMCTBA MapaJIJIEIbHbBIX
iockocteil. Ilpocreiimume npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapajuiefienumnes1, HoCTPOeHNEe CeueHn i

7.3

[lepneHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSMBIE B
MPOCTPAHCTBE, MPSIMbIE MapaJijiesibHbIe U EPIEHAUKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPHIEHANKYJISIPHOCTH NIPSMOW U MIIOCKOCTH, TEOpEMA O MPSIMOU NEPIIEHIUKYIISIPHOM
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: Yrojd MEXAy MpsSMOM M IUIOCKOCTBIO,
JIIBYTpaHHbIA yroJl, JMWHEWHBIM Yyroys JByrpaHHoro yria. IlepneHaukymnsip u
HAKJIOHHBIE: PAacCCTOSHHUE OT TOYKM A0 IUIOCKOCTH, PAcCTOSTHUE OT NPSIMOM 10
IJIOCKOCTH, MPOEKIMs (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISIPHOCTH  JBYX  IUIOcKocTe. Teopema o0  Tpéx

HEePIeHIUKYIIsIpax

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBITYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: Nn-yroneHas
npu3Ma, TPaHU U OCHOBAHMSA MPHU3MBI, MpsMas U HAKJIOHHAs NMPU3MBI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Msl. [lapamnenenunen, npsMOyroibHbIM NapaylIeIenune]
u ero cBoiictBa. [lupamuna: N-yroapHas nupamMuaa, FpaHd U OCHOBAHUE MTUPAMM/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUbI, MPABUJIbHAS U yCeUEHHAs MUpaMUA.

DIeMEHTEI Npu3Mbl W THUPAMHIBIL. HpaBI/I.HBHbIe MHOT'OTpaHHUKH: ITOHATUC




IIPABWJIBHOTO MHOTOTpPaHHMKA, INpaBUjbHAs NpU3Ma M IpaBUjIbHAs NHMpaMUia,
NpaBUJIbHASA TPEYToJIbHAS MUpaMUa U IPaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPaBWIBHBIX MHOTOTPaHHMKAX: OKTa’lp, AOJAEKa’aAp M ukocadapyrue CedeHus

IMPU3MBI 1 TUPAMUBI

7.5

CuMmMeTpuss B MNPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSMOIA,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUU B MMUPAMMIAX, NAapAJUICICIIUIICIAX, TPABUIIBHBIX

MHOTI'OIrpaHHUKax

7.6

Bbruncrnenue 31eMEeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOW TOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TIPSMON TMPHU3MBI, IUIONIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMON mpu3Mbl. [1omans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM IHpaMHUIBI, TeopeMa O IUIOMIAIn

yceuéHHoi nupamupsl. [lorstue 06 00béMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[TonoOueIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOMIAASMU TOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

6

['eometrpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yronife HUINHAPUIECKON MOBEPXHOCTH, OCh
WIAHIPUYECKOH ToBepXHOCTH. LIMmHAp: oCHOBaHHMS M OOKOBas TMOBEPXHOCTH,

oOpa3yromas 1 0Ch, TUIONIaAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH

6.2

Konundeckast TOBEpXHOCTh, 00pa3yIolie KOHMUECKON TTOBEPXHOCTH, OCh M BEpIIIHA
KOHHYecKkoi moBepxHocTU. KoHyc: ocHOBaHHMe W BeplInMHA, 0Opasyromiass U OCb,
IJI0MIah OOKOBOW M TIOJIHOW TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue H

BbICOTA, OCHOBAaHUA U OokoBas IMMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, TuaMerTp, IIOMAAb TOBEpXHOCTH chepbl. Banmuoe

PAaCIIOJIOKCHHUC C(bepm N IJIOCKOCTH, KacCaTCJibHaA ITINIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N3o006paxeHue Tea BpalleHUs Ha MII0CKOCTU. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOuHanmu Tten BpalleHus U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIA

okoJ1o chepsl, chepa, BMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BpAIICHUS

6.6

[Tonsstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapayieNienunena u cieactBus w3 He€. OO0bEM IIMHApA,

KoHyca. O0BbEM 1mapa u miomanb chepsl




[Tomobupie Tema B mpocTtpaHcTBe. COOTHOIICHHS  MEXIy — IUIOMIASIMU

o! MMOBEPXHOCTEH, 00hEMAMU MOAOOHBIX TET
6.8 Ceuenust nuauHIpa (MapajuieIbHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapanenbHOe OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS L1apa
Bexktop Ha miockoctu U B mpocTpaHcTBe. ClI0KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOX€EHUE BEKTOpa Ha 4ucio. PasnoxkeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBmiio  mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssmoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpA.
6.10 IIpocreiimue 3amauM B KOOpAMHATax. YTroa Mexay Bekropamu. CkaispHoe

IIPOU3BEICHUE BEKTOPOB. BbIUMCIICHUE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.

KoopaunaTHO-BEKTOPHBIM METO/ MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHus

Bnanenue meromamu J0Ka3aTenbCcTB, AITOPUTMAaMHU pELICHUS 3a/1ad;
yMeHHe (GOpMyIHpOBaTh W ONEPHUPOBATh IOHATHSIMHU: OIpECIICHHE,
aKCMoMa, Teopema, CIEJCTBUE, CBOMCTBO, NPU3HAK, JOKA3aTelbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSThH UX; yMEHHE (OPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEpXKIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOA MaTeMaTHYeCKONl HWHIYKIUH;
IOPOBOIUTH JIOKAa3aTEJbHBIC PpACCY)KIEHHUs TpH peHIeHUH 33724,
OLICHMBATh  JIOTMYECKYI0  TPABHIBHOCTH  PACCYXICHHH;  yMEHHE
OTIEpUPOBATH MOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, ONEPALUU Hal
MHOXKECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIH
anmapar JUIs OIMCaHUs PEANbHBIX MPOIECCOB U SIBICHUH U MPH PEIICHUH
3a7a4, B TOM 4YHCIE U3 JAPYIHX Yy4YeOHBIX IIPEIMETOB; YMEHHE
OTIepHpOBATH MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb M OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

crioco0amu; UCIOIB30BaTh Tpadbl MPU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIIO, IEJI0e YHUCIIO,
CTEMNEHb C IeNIBIM MTOKa3aTeNieM, KOPEHb HATYpaJIbHOM CTENECHHU, CTETICHb
C pauMOHAJBHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIBHBIM
noKaszarteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIFHOTO YHCJA, OCTAaTOK [0 MOAYJIO, PAalMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYypaIbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCET; YMEHHE HCIIOJIb30BAaTh
NpPU3HAKKU JIETMMOCTH, HAaUMEHBUINHM OOIIMI JenuTeNh U HauMeHbIIee
o01ee KpaTHOe, anropuT™ EBKinaa mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMH ~ TIO3ULIMOHHBIMH ~ CHUCTEMaMH  CUHCICHUS;  yMEHHUE
BBINIOJIHATH BBIYHMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsAMHU M JiorapudmMamu, npeodpazoBaHus IPOOHO-pAlMOHAIBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPUPOBATH IMOHATHUAMU: IMOCICAOBATCIIBHOCTD,




apupmMeTHuecKas nporpeccus, reomMeTpuyecKkas nporpeccus,
OECKOHEUHO YOBIBAIOIIAs TIEOMETpUYECKas IPOrPeccHs; yMEHHE
3a7jaBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M @PTYMEHT KOMIUIEKCHOTO
yucna, (¢Gopma 3amMcH  KOMIUIGKCHBIX  4Hceld (reoMeTphuecKas,
TPUTOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOM3BOIUTH
apuMeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJIUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBATh
HNOHATUAMM: MaTpuna 2x2 u  3X3, OIpenenuTenb MaTpULBbI,

TE€OMETPUYECKUN CMBICIT OTIPEACTUTEINS

YMeHne omnepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
NoKa3aTebHbIC, CTENEeHHbIC, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, HMX CHCTEMBI; YMEHHE ONEPUPOBATH
HOHATUSAMH: TOXJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypPAaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMUS,
HEpPaBEHCTBA M CHUCTEMBI C ITOMOINBIO PA3IMYHBIX MPUEMOB; pPEIIATH
YPaBHEHHUs, HEPABEHCTBA U CHCTEMBl C IIApaMeTPOM; IPUMEHSTH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKU U PeaIbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKIHUH,
NEPUOIMIHOCT (PYHKIIUHM, OTPAaHHYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKUIMH, SKCTpeMyM (YHKINH, HauOOJbIIee U HAaMMEHBIIIEe 3HAYCHUS
GYHKIIMHA HA POMEXKYTKE, HEMPEphIBHAST (DYHKIIHS, aCHMIITOTHI Tpaduka
¢yHKLIMH, TIepBas U BTOpasi MPOU3BOAHAS (QYHKIIMU, TEOMETPUUCCKUI U
(GU3HMYECKUN CMBIC TIPOW3BOJHON, TIEpPBOOOpa3Has, ONpeaeaEéHHBIA
UHTETpajl; YMEHHE HaXOIUTh ACUMOTOTHI Tpaduka (YHKUUHU; YMEHHE
BBIYUCIISATH  TIPOM3BOJTHBIE CYMMBI, TPOHM3BEICHUS, YACTHOTO H
KOMITO3UIIUN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K Trpauky
(GYHKINW; yMEHUE HAaXOIUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HUCCIENOBaHUS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWMEHBIIWE 3HAYCHUs (YHKIHMA, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAaHMEM arnapaTa MaTeMaTHUYeCKOTro
aHalM3a; TPUMCEHATH TPOM3BOJHYIO /IS HAaXOXKICHHUS HAWIydIIero

peliCcHrd B IMPUKIAJIHBIX, B TOM YHUCJIC COLHUAJIbBHO-3KOHOMHUUYCCKHUX H




bu3HYecKuX 3a7avyax; HaXOAUTh TUIOMAAN M 00BEMBI (GUTY C MTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITB anMepH MAaTCMATHUYCCKOI'O MO,Z[G.HI/IpOBaHI/IH C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne omnepupoBarth MOHATUAMH: Trpaduk (QyHKIMU, oOpaTHas
GyHKLMSA, KOMIO3UIUSA (YHKUWH, JUHEHHas (yHKIMS, KBaJIpaTH4Has
byHKIHS, paroHanbHas byHKIIHS, CTereHHas byHKIIHS,
TPUTOHOMETpUYECKHEe  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIMK, TIOKa3aTeNbHas | Jorapudmudeckas (yHKIHH; YMEHHE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUS
rpadukoB GYHKIIHUHA, UCTIOIB30BaTh TPAPUKH IJIs H3YUCHHSI TTPOIIECCOB U
3aBHCUMOCTEH, TpU peIIeHUH 33a1ad U3 OPYruX y4eOHBIX MPEeIMETOB U
3a]a4 U3 peasibHOM JKU3HU; BhIpaxaTh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W Tpapuku (QYHKIUN IS
pelleHrs ypaBHEHUH, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMu; n300paxkaTh
Ha KOOpDAMHATHOM IIJIOCKOCTM MHOXECTBA PpELIEHUN YpaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBbIE 33/Ja4d Pa3HBIX THUIIOB (B TOM 4HCIE Ha
IPOILICHTHI, A0 U YacCTH, HA JBHXEHHE, pabOTy, CTOUMOCTh TOBapOB H
yCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH YNpPaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI N0 YCJIOBHUIO 3aJa4M, HMCCIEIOBATh IOJIYYEHHOE pELICHHUE U
OLIGHUBATh IPaBAONOJO0HOCTh pE3yAbTATOB; yYMEHHE MOAEIHPOBATH
peanbHblEe CUTyallUM Ha $3bIKE MATEMAaTHUKH; COCTAaBJIATh BBIPAXKECHMS,
YPaBHEHHUs, HEPAaBEHCTBA W MX CHCTEMbl [0 YCJIOBHIO 3a/ayM,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHMEM ammapara

anreOpbl, HHTEPIPETUPOBATH MOJyUYSHHBIN pe3yabTaT

YMeHue oneprupoBarh MOHIATUSAME: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJpIllee ¥  HAWMEHbIIEe 3HAYEHHUS, pa3Max, JIUCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHE YHCJIOBOrO Habopa;, yMEHHE W3BJIEKATh,
UHTEPIPETHPOBAaTh HH(OPMAIHIO, TPEACTABICHHYI0O B TaOiHMIax, Ha
IrarpaMMax, rpadukax, OTpakaroIlylo CBOWCTBA PEaTbHBIX MTPOIECCOB U
SIBIICHUI; TIPEACTaBIATh UH()OPMAIMIO C TOMOIIBIO TAOJIUI] U JHarpamMm;
WCCIIEI0BAaTh CTAaTUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPHUMEHEHUEM
rpadu4ecKuXx  METOJOB U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEIOBAaTh COBMECTHBIC HAOMIOACHUS C TOMOIIBIO JHarpamMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHUSMH: CIyYalHBIM ONBIT W Clly4ailHOE
COOBITHE, BEPOSITHOCTh CIIYYafHOTO COOBITHS; YMEHHE BBIYUCIISTH
BEPOATHOCTh C HCIHOJB30BaHUEM TIpadUUECKUX METOJOB; MPUMEHSThH
GOpMyIBI CIIOKEHHUS W YMHOXKEHHUS BEPOSITHOCTEH, (opMyny MOTHOU
BEepOSATHOCTH, hopmyny bepHynu, koMOUHATOpHBIE (GaKThl U (OPMYIIHI;
OIICHUBATh BEPOSTHOCTU pEaJTbHBIX COOBITUN; YMEHHE ONEPUPOBATH
MNOHATUSIMM:  Cy4ailHass BENWYMHA, pAaclpeneieHle BepOSTHOCTEH,
MaTEMaTUYeCKOe OXUJaHUE, TUCIEPCUS W CTAHIAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYHMHBI, (YHKUMUHW pacupeleNeHus U IJIOTHOCTH
PaBHOMEPHOTO, TMOKa3aTeIbHOTO M HOPMAJIBHOIO PACIPEICICHUI;
YMEHHME HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefesieHud Juis
pelIeHus 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHCED,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUMN; yMEHUE NPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBECHHBIX
SBJICHUSX; YMEHHE ONEpUPOBATH MOHATUSMU: COYETAHHE, IEPECTAHOBKaA,
YHUCIIO COYETAaHWH, YHCIO TEepecTaHOBOK; OwHOM HpIOoTOHA; ymeHwme
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCY>KIACHUS AJIsl PeLICHUS 3a/ay;
OIICHUBATh BEpPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 MHTEPIPETUPOBATH MOTYYEHHBIH Pe3yabTaT

YMeHne onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKpPELIMBAKOUIUECS IMpPSMBIE,
NapajuIeJIbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yrou
MEXAY MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3a/la4 M3yueHHbIE (aKThl U TEOPEMbl TUIAHUMETPHU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBIO TI'€OMETPUUYECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3aaa4n

10

YMeHne ornepupoBaTh MOHATHAMH: TUIONIAAL (QUTYPBI, 00BEM (UTYDHI,
MHOT'OT'paHHUK, HpaBI/IHBHBII\/'I MHOT'OrpaHHUK, CCUCHUC MHOI'OrpaHHUKA,
Ky0, mMmapajuieienuriesl, mpu3Ma, NUpamMuaa, Qurypa M IMOBEPXHOCTH
BpallleHNs, UWIMHIpP, KOHYC, map, cdepa, Miomans chepbl, MIOmaab
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM Kyoa,

MNpAMOYTOJIbHOT'O TMapaJuICICIIUIICd, MUPaMUAbI, MPU3MBbI, HUIWHAPA,




KOHYCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHMs] KOHycAa M LWJIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromasicss cgepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpAICHUS, UX CEUYECHHUS], B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupOBaTh OMpEeNIeHNs N3Y4aeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI
O CBOMCTBax M NMpH3HAKaX reOMETPUUECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YyMEHHE MPOBOAUTH KiIacCUPUKAUIO GUTyp IO
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAWMBIC OMOJHUTEIbHBIC

TIOCTPOCHHSI

11

YMeHHue omepupoBaTh TMOHATHUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpCeHOC, CUMMCTPHUA Ha IJIOCKOCTHU U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOA00MS, TOMO0HBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (UTYpHL, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T'€OMETPUYCCKHE OTHOIICHHS
npu pemiCcHUM 3aad; HaXOAUTb TCOMCTPHYCCKUC BCIUMYHUHBI (I[JII/IHa,
yroji, IJIomanas, o0bEM) TMPH peUIeHWH 3a7ad U3 JPYrux YIeOHBIX
npeaMeToOB U U3 peaHBHOﬁ KU3HHU; YMCHUC BBIYUCIIATL TCOMETPUICCKUC
BEeITMYUHBI (JUIMHA, YTOJ, IUIONIaab, OOBEM, IIOMIATL TMOBEPXHOCTH),
HCIIOJIb3YSl H3YUCHHBIC q)OpMyJ’H:I U METOJbI, B TOM 4YHUCJIC. ILIOIIaAb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCA, IWIMHAPA, TUIOMAAb ChEpHI;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TapaJulesieNuIe/ia, MUPaMHIbl, TPH3MBI,
ITMHIPA, KOHYyCa, IIapa; YMEHHE HaXOIUTh OTHOIICHHE OOBEMOB

NOJ00HBIX GUryp

12

YMeHue onepupoBaTh NOHIATUSMU: TPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIO, PAa3JOXKEHHE BEKTopa MO 0Oa3ucy,
CKaJIsIpHOE TIPOM3BENICHUE, BEKTOPHOE TMPOM3BEIACHHUE, YTOJI MEXKIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAUHATHBIN METO]
JUISL peUIeHHs] TeOMEeTpPUYECKHMX 3aJad M 3aJad Jpyrux Yy4eOHbIX

MPEIMETOB

13

YMeHne BBIOMpATh MOAXOANIMN METOJ [l pelIeHUs 3a1adw;
MOHMMAaHWE 3HAYMMOCTH MaTEMaTHUKA B W3YYCHHH MPHUPOJIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW;, yMEHHE pacro3HaBaTh

IMPOSBJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPHUBOJUTDH




IMpUMEPBI  MATEMATHYCCKHUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA  POCCUUCKOH W  MHUPOBOU




INIEPEYEHDb 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 Hatypanbhble u nensie yncna. [IpusHaku JeTuMOCTH LENbIX YHCE
19 Paunonanbubie uncna. OOBIKHOBEHHBIE U JIECATHUYHBIE JApOOU, MPOLEHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTYpaJbHON creneHH. J[eHCTBHUS ¢ apupMeTHYECKUMHU
' KOPHSIMH HaTypalbHOU CTEIEHH
14 CreneHb ¢ 1enbiM nokazaresieM. CTeneHs ¢ palMoHAIbHBIM MToKa3areseM. CBoicTBa
' CTETICHU
15 CuHyc, KOCMHYC M TAaHICHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HaTypabHBIC JTOTAPU(MBI
JetictBurenbHple  4uciaa. ApudMeTHYECKHE ONEpalru C JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnmxEHHbIe BRIYUCIICHUS, PaBUjIa OKPYTJICHUS, IPUKHUIKA U OI[EHKa
pe3ynbTara BEIYUCICHUN
1.8 [IpeoOpazoBanue BbIpaxeHUI
1.9 KommuiekcHbie uncna
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANBHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHHUS
2.3 Tpuronomerpudeckue ypaBHEHHS
2.4 [TokazaTenbpHbIC U JOTapUDMUUECKHUE YPABHEHUS
2.5 Ilenbie 1 1poOHO-pallMOHATLHBIE HEPABEHCTBA
2.6 HppanronanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerprdeckue HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpenennTenb MaTpHULIbl




DOyHKINUH U TPaPUKH

Oynknus, crnocoObl 3amaHus ¢yHkuuu. ['padux ¢yHkimu. B3ammHo oOpaTHBIS

3 ¢ynkunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINH
OO6nactp ompesnereHUs W MHOXECTBO 3HaueHU ¢ynkumu. Hymun ¢yHkmmm.
39 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIHUH.
' MakcumMymMbl ¥ MUHUMYMBbl QyHKIMH. HaubOonbinee u HauMeHbIlee 3HAYCHUE
GYHKIMH Ha IPOMEKYTKE
33 CrenenHast (pyHKIMST ¢ HaTypaJbHBIM M II€JbIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0i CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas yHKIIUN, ©X CBOWCTBA U rpaduKu
36 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuii. CBolicTBa (QyHKIIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccuu. @opmysa CI0XKHBIX IPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [TpousBoanas pynkmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHneHne TPOU3BOAHOM K HCCIEAOBaHUI0 (YHKIIMH HAa MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxkeHne HauOOJBIIEr0 W HAUMEHBIIETO 3HAaYeHHUs (PYHKIHUH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. UaTerpan
5) MHosxecTBa U JIOTHKA
5.1 MHO3€eCTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®durypsl Ha MIIOCKOCTH
1.2 [IpsiMbI€ ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEPXHOCTH BpALICHUS




7.5

Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayaisa MaTeMaTHYEeCKOTO aHAJIN3a, TEOMETPHSL.
['eometpus. 10-11 knacc. Atanacsu JI.C., byty3os B.®., Kagomues C.b. u np.

Axunonepnoe o6mectBo «M3narensctBo «IIpocsemenne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
['eomeTpust. 10-11 knaccel. KonTposbabie padoThl - MueHnckas M.A.,

N3narenscTBO "[Ipocemienue”,

2023

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/f2a0cafe
https://edsoo.ru/metodicheskie_videouroki/

https://edsoo.ru/mr-matematika/

https://edsoo.ru/metodicheskie_kejsy/

https://content.edsoo.ru/lab/

https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost
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