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INHOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma ydeOHOTO Kypca «I['eomerpusi» 0a30BOTO ypOBHS IS
oOyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha oOcHOBe DeaepaqbHOTO
TOCy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPEeIHET0 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHWIO, W TPAIUIUHA POCCUUCKOTO 0Opa30BaHU.
Peanuzarus mporpammbl o0ecriedrBacT OBIAICHHUE KIFOYCBBIMA KOMIIETCHITHSAMM,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPA3BHUTHsI W HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHSA
JUYHOCTH 00YJarOIIHXCSI.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TE€OMETpUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUUYECKONW 3HAYUMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS TCOMETPHUH B HAIPAaBICHUU JUYHOCTHOTO
pa3BuUTHs OOy4armuxcs, (OopMHpPOBaHUSA (YHKIMOHAIBHON MaTeMaTH4YeCKON
IPaMOTHOCTH, U3YUEHUs IPYTUX y4eOHbIX AUCUUILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX MPEJCTaBICHUA O CYIIHOCTH M TNPOMCXOKICHUH T€OMETPUUYECKHUX
abcTpakiuii, COOTHOUIEHUH pPEaJbHOTO M HACAIBHOT0, XapakKTepe OTPaKEHUs
MaTeMaTUYECKOW HAyKOH SIBJIEHUH U POLECCOB PEATBHOTO MUPA, MECTE TEOMETPHUU
B CUCTEME HayK U POJIM MaTeMaTHIYECKOTO MOICTUPOBAHUS B HAYYHOM MTO3HAHUU H
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS yUaIIUXCs, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOIUMBIX Ul aJanTallii B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCs OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero oOpa3oBaHHsA, Tak Kak OOeCrneyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlornueckoe MbIUIEHHE, (OpMHUpPYEMOE NpU H3YYEHHH OO0YyYarolmIMMHCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LIETIOUKH JIOTUYECKUX YTBEPKICHHI
B XOJ€ pEIICHUS TeOMETPUYECKHX 3aJady, YMEHHUE BBIJBUTaTb U OIPOBEPrarThb
TUIOTE3bl HETOCPEACTBEHHO MCHOJB3YIOTCS MPU PEUICHUH 3a]ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHne opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JAcTsIX AESITeNbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIMalbHOrO ObITHA, (opMa
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS WM aKTHUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENBbHOCTH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSET pa3HbIE BHAbI y4YeOHOW M TPYAOBOH JESATEIBHOCTH,



SBIISIETCS OAHUM U3 MPO(PECCHOHATHLHO BAXKHBIX KA4yeCTB, MOITOMY aKTyalbHa
3alaya (opMupoBaHUS y O0OyYarOUUMXCsl MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOI0 KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEILHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

Llens ocBoenusi mporpamMmmbl yueOHOro kKypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 0O0yueHus — 00I11eo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 o0ecrnedeHrne BO3MOKHOCTHA PUOOPETEHHS U UCTIOJIb30BAHUS
CUCTEeMAaTUYECKUX TEOMETPHUYECKHX 3HAaHUW W  JCWCTBUH, CHEIM(PHUUHBIX
r€OMETPUH, BO3MOXKHOCTH  YCICIIHOTO MPOAODKEHHS  00pa3oBaHUs IO
CIEIUATBHOCTAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE TMpEAHA3HAUEHA IS
00yJaromuXxcsi CPEAHEN MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oO6pa3zoM, oOydaromiyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOLIIME MATEMAaTUUECKIE YMEHMS, CBA3aHHbBIE CO
CHelM(PUKON reOMETpUU U HEOOXOAUMBIE Ui JKU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0r0, 0HH UMEIOT BO3MOKHOCTH U3yUUTh T€OMETPHUIO 0oJiee TITyO0KO, eCiH
B JAJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHHUSIX B
npo(hecCUOHAIBHOM e TENbHOCTH.

JlocTuKeHHe 1EeNM OCBOEHHS MPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpHOpUTETHBIMU 3ajJadyaMM OCBOEHHMS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBIstOTCS:

e (dopMupoBaHHE TMPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOI

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE IPEICTABICHUS O MHOTOTPAHHHUKAX U TeJlaX BPAIIEHUS KaK
O B@)XHEUIIMX MaTEMaTHYECKHX MOJEISAX, MO3BOJISIOIIUX OINUCHIBATh HU
U3y4daTh pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPA;

e (dopMupoBaHHE YyMEHHs pAaclO3HaBaTh Ha YEpPTEkKax, MOJEIIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupOBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMU MOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJEHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHBIC
paccyk/IeHUsS B XOJ€ PEUICHHUs CTEPEOMETPUYECKUX 3aJad M 3a7ad C
IPAKTHUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN 00yJaroImXcs,
M03HABATEIbHON aKTHBHOCTH, MCCIIEIOBATENBCKIX YMEHUNA, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue GyHKIIMOHATHLHOU TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
yYMEHUE paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHI, 00bEKTOB U
3aKOHOMEPHOCTEN B pEaNIbHBIX >KU3HEHHBIX CUTYalUsX U MPU U3YUYECHHUH
JIpPYTrUX  Y4eOHBIX  NPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, POPMYIUPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
TEOMETPUYECKHE MOJIEIU, MPUMEHATH OCBOEHHBI T'€OMETPUUYECKUN
anmapar g pEuleHus MIPAKTUKO-OPUEHTUPOBAHHBIX 3az1ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnuuuTeNnbHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS. BKIIIOUEHHE B KYpC
CTEPEOMETPHUH B HAUAJIE €r0 U3yUEHHUS 3a/]1a4, PEIIAEMbIX HA YPOBHE HHTYHUTHUBHOIO
MO3HAHUA, U OINpeAeNIEHHBIM 00pa3oM OpraHM30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NPOTEKAHWE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K AAJIbHEUILIEMY
U3YUYEHHUIO IIpEAMETA.

[Ipennourenue oTAAETCSA HArJISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKUE 3HAHMS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATEIbHOCTA. Pa3zBuUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yUYaIUXCS B Kypce CTEPEOMETPUU IPOBOAMTCS 3a CUET PELICHUS 3a1a4 HA CO3aHUE
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJad HAa ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obopazamu. Co3nanue oOpa3a NPOBOJUTCA C ONOPOM Ha HAIVSIAHOCTb, a
orepupoBaHue 00pa3oM — B YCIOBHUSIX OTBJICUEHHUS OT HATJSIHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE conepkaTenbHble TuHUN Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukm», «IIpsmMble U IIJIOCKOCTH B ITPOCTPAHCTBE», « Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUMN
pacnpenenseTcs He TONbKO M0 COAEPKAaTeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YpOBHE CpPEeIHEro 001Iero 00pa3oBaHuUsl.

Copepxanre 00pa3oBaHUs, COOTBETCTBYIOIIEE MNPEIMETHBIM pe3yJbTaTam
OCBOEHHUSl pabodeil mporpamMmbl, pacHpeldeNéHHbBIM 10 ToiaM oOyuyeHwus,
CTPYKTYpUPOBAHO TakuUM o0OOpa3oM, 4YTOOBl OBJAJE€HHE T'€OMETPUUYECKUMU
MOHATUSMU U HaBBIKAMH OCYLIECTBIISUIOCH MOCJEN0BATEIBHO M MOCTYNATENBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYyYarOIIMXCS, pacliupss U
yriay6usist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha usyuenue reomerpuun orBoautcs 2 4yaca B Heaento B 10 kinacce u 1 vac B
Hezaenio B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHUSI ~ cTepeoMeTpuu. Touka, mpsiMas, TIOCKOCTh,
npocTpaHcTBO. [loHsATHE 00 aKCMOMAaTHUYECKOM TIOCTPOCHHUHM CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne TMpsAMBIX B NPOCTPAHCTBE: MEPECEKAIOIIHECS,
napajulelibHble W CKpeluBaromuecss mnpsmele. llapamienbHOCTh NOpSIMBIX U
IUDIOCKOCTEM B TMPOCTPAHCTBE: MApaUICNIbHbIE NPSIMbIE B  IMPOCTPAHCTBE;
MAPAJUICTBHOCTh TPEX MPAMBIX; MAPAILICTBHOCTh MPSIMON U TUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpsSMbIMU B IPOCTPAHCTBE.
[TapajuteIbHOCTH IJIOCKOCTEM: HapasulebHbIE INIOCKOCTH; CBOMCTBA I1apajlIeIbHbIX
wiockoctei. [IpocTeiime mpocTpaHCTBEHHbIE (PUTYpBI HA TUIOCKOCTHU: TETPadp,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[lepnieHIUKYISAPHOCTD NPSIMOU U IUIOCKOCTU: NEPIICHAUKYJIISIPHBIE MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapauIe]bHBIE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpEMa O MPAMOM
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY INPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  yroj, JIMHEWHBIM yrojl  JIBYTPAHHOIO  yIJia.
[lepnieHauKyIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TIIIOCKOCTH, PACCTOSIHUAE OT
NpsSIMOM 70 TIJIOCKOCTH, MPOEKIUs (UTYPBI HA TIJIOCKOCTh. llepneHauKyaspHOCTb
IJIOCKOCTEN: TPU3HAK MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEW. TeopeMa o Tpéx
MEPIIEHAUKYJISpax.

MHoOrorpaHHUKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAHHUKHU; Pa3BEPTKAa MHOrorpaHHuka. Ilpusma: Nn-yrospHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, MPSMOYTOJIbHBIN
napajjiesienunes U ero cpoiictBa. Ilupamupa: N-yrosibHasg nupamuaa, TPaHU U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
ycedéHHass nupamMuga. OJIEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuiibHBIC
MHOTOTPaHHHUKH: TOHSATHE MPABUWIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MpPU3MA U
MpaBUIbHAS TNHPAMUJA; TpaBWIbHAs TPEYroJibHas NUpaMHAa W MPABUIbHBIN
terpadap; KkyO. IlpencraBieHue O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaeka’ap 1 ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CuMMmeTpuss B NMPOCTPAHCTBE: CUMMETPHUSA OTHOCHUTEIBLHO TOYKH, MPAMOI,
IJIOCKOCTHU. DJIEMEHThI CHMMETPHH B MUPAMUJIAX, MapajuieenuIeaax, IpaBuiIbHbIX
MHOTOIPaHHUKAX.



Borunicnenue 351€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHaiu, YTJIblL.
[Tnomanpe OOKOBOM IMOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TEOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON pu3Msl. [ nomans
OOKOBOIl TMOBEPXHOCTH U TOBEPXHOCTH MpPaBWIbHOM NHpaMUIbl, TEOpEMa O
wionaau yceu€uuoi nupamusl. [lousatue 06 00pémMe. OOBEM MupamMuabl, MPU3MBIL.

[lonobuble Tena B mnpocTpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAASIMU
NMOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

11 KJIACC

Tesa Bpalenus

Hunuaapryeckas MTOBEPXHOCT, oOpasyroiue UAJTMHIPUYECKON
MOBEPXHOCTH, OCh LWJIMHAPUYECKON TMOBEpPXHOCTU. LlUmuHIOp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TMOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromnue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTU. KOHYC: OCHOBaHME U BepIInHa, 00pa3yroias
1 OCh; TIJIOIIIAIb OOKOBOM M ITOJTHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolne
Y BBICOTA; OCHOBAaHMS U OOKOBast IOBEPXHOCTb.

Cdepa u map: ULeHTp, paauyc, AUAMETP; IUIONIAJb MOBEPXHOCTH CQEpHI.
B3aumHoe pacnonoxxeHue cepbl U MIOCKOCTH; KacaTeldbHas IUIOCKOCTh K cdepe;
10 ChEpHI.

N3o00pakeHne Ten BpalleHusl Ha TI0CKOCTH. Pa3BEpTka NUIMHIpA U KOHYCA.

KomOuHanuu Ttenm BpaieHus ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; cdepa, BOHMCaHHAS B MHOTOTPAHHUK, WM TEJO
BpallCHUSI.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[TonoOnusie Tenma B mpocTpaHcTBE. COOTHONIIEHUS MEXKIY IJIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenust mMHApA (apaliesIbHO U MEPIICHANKYIISIPHO OCH), CEUCHHS KOHYca
(mapajuieTbHOE OCHOBAHUIO U MTPOXOIAIIEE YEPE3 BEPILMHY), CEUEHUS 11apa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miiockoctu U B pocTpaHcTBe. ClioKeHNE U BEIYMTaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. Pemienne 3amad, CBSI3aHHBIX  C
MPUMEHCHUEM TIPaBWJI JEUCTBUM ¢ Bekropamu. IIpsmoyronsHas cucrema



KoopauHaT B mnpoctpaHcTtBe. Koopawnatel Bektopa. Ilpocreimume 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ| IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHHUS IMPOrpaMMbl y4yeOHOro mpeaMera
«MaremaTnka» XapaKTepU3yrTCS:

I'pa:xknanckoe BocmuTaHMe:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOHN TO3UIIMN 00YUaAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOoro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUH C WX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOM IPaKJaHCKOW UACHTUYHOCTH, YBAXKEHUS K
IIPOLJIOMY Y HACTOALIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMAaTUYECKOU MIKOJIBI,
K HCIOJIb30BAaHUIO ATHUX JOCTH)KEHUW B JIPYTMX HayKaX, TEXHOJOTUSIX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOrO  TMOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTBIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOUAs 3CTETUKY MATEMATUUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a]1a4, PEIICHU, PACCYXKACHUI; BOCIPUUMYUBOCTHIO
K MaT€MaTUYE€CKUM aCIIeKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

Du3ryecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYeCKUE 3HAaHUS B
WHTEpecax 370pOBOTO U 6e30macHOro0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBbIO (3/I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHI U
OTJIbIXa, peryJiapHas puznueckas akTUBHOCTb); (PU3NYECKOTO COBEPILICHCTBOBAHUSI,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON JIEATEIBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K
pazmuuHbiM  chepaM  NMpodEeCCHOHAIBHOM  ACATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeld mpodeccuu U pPealn30BbIBATh COOCTBEHHBIE >KM3HEHHBIC TUIAHBI;



TOTOBHOCTBIO M  CIMOCOOHOCTBIO K  MaTeMaTH4YeCKOMYy OOpa3oBaHUIO W
caM000pa30BaHUI0 Ha TMPOTSKEHUU BCEU >KU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANIPABICHHOCTH.

IKO0JIOTNYEeCKOe BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYpbl, MMOHUMAHUEM BIUSHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJHON U COLUATBHOM
Cpembl, OCO3HAaHWEM TJ00ATBHOTO XapakTepa OSKOJOTHUYECKHX MpoOdeM;
OpUCHTAIlME Ha MPUMEHEHUE MATEMATHUYECKUX 3HAHUU JJIs pelieHUs 3a7ad B
00JIaCTH OKPY’KaIOIIeH Cpe/ibl, INTAHUPOBAHUS MMOCTYIKOB U OLICHKU UX BO3MOMHBIX
MOCJIE/ICTBUMN JUIsI OKPY>KArOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTHUS HAyKM M  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeTOBEYECKON JesSTEIbHOCTHU, JTAloOB €€
Pa3BUTUS ¥ 3HAYMMOCTH IS Pa3BUTHUS IUBUJIU3AIMH;, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KYJIbTypOW Kak CpPEICTBOM MO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUSI MPOTpaMMbl y4eOHOTrO TpeaMeTa
«Marematuka XapaKTEePU3YIOTCSA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuusepcanrvnvie — noznasamenvuvle  Oelicmeus, — 00ecnevusaOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YyUarWuUxcs (0ceoeHue
Memo008  NO3HAHUA — OKPYHCAIOWe20  Mupa,  NpUMEHeHUue  J02UYECKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jloruyeckue 1eicTBUs:

e BBIABIISITh M XapaKTEPHU30BaTh CYIIESCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIY TMOHATUIMH; (OPMYIUPOBATH
OTIpEJICICHUs]  TOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
KJaccu(uKayu, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (QopMymUpoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIABJIATH  MaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYrsi B (aKkTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npeaiaraTb KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEN U POTHUBOPEUHIA;

e J€JaTh BBIBOABI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKHU, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpAaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOATENLHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble nccienoBare/ibCKue JeicTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME NPOTUBOpEUnE, MpodIeMy,
yCTaHaBIMBaTh HMCKOMOE€ U  JlaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHID OCOOCHHOCTEH MaTEeMaTUYECKOIO
OOBEKTa, SBJIECHHS, MPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIIEHMS U BBIBOJBI IO pe3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE NpoOLiecCa, a TaKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

e BBIABIITH Ae(UUUTH HHPOPMALIMH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UH(POpPMAIMIO U3  UCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHNIO, IPEJICTABIATh €€ B Pa3IUYHbIX (GOpMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEXKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie = KOMMyHUKamuemvle  Oelicmeus, — 0becneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:



BOCIPUHUMATH U (POPMYIIMPOBATH CYKACHUS B COOTBETCTBUH C YCIOBHUSIMHU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTaX, J1aBaTh IOSICHEHUS 10 XOIy PEIICHMS
3a/1a4d, KOMMEHTHPOBATh IIOJyYCHHBIN PE3YJIbTaT;

B X0JI¢ 00CYKJIE€HUS 3a7]aBaTh BONPOCHI 10 CYIIECTBY 00CYK1a€MOI TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA MIOUCK
pelIeHnsl; COMNOCTABIATH CBOM CYXKICHMS C CYXICHUAMHU JAPYIUX
YYaCTHHKOB JUaiora, OOHapy>KWBaTh Pa3IMYA€ U CXOJACTBO IO3MIIMI; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTABIATh  PE3yJbTAaTbl  PEHICHWS  3aJadd,  JKCIIEPUMEHTA,
UCCIIEJOBaHMSI, POEKTA; CAMOCTOSITENIbHO BEIOUPATh (POpPMAT BBICTYIIIICHUS
C YYETOM 3aa4 MPE3EHTALNHU U OCOOEHHOCTEN ayIUTOPHH.

CoTpyanunuecTno:

3)

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U WHIUBUTyJIbHON
paboThl MpU pEIICHUH Y4YEOHBIX 3aj]a4; MPUHUMATH II€JIb COBMECTHOM
NEATEIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOM  paloThI,
pachpenensaTb BHUABI PadOT, MOTOBapUBATHCA, OOCYXAAaTh IMPOILECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;
y4acTBOBATh B IPYIIOBLIX (popMax paboThI (00CYKeHNs, OOMEH MHEHHIA,
«MO3TOBbIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPabOTHI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHUMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pezynamuenvle Oeticmeus, obecneuugarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranm3amnus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3a1a4u, BBIOUPATh CIIOCOO PEIICHUS
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YIETOM HOBOM
nH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMHM  II03HABATCIIPHOM peduieKkcMM KaK  OCO3HaHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOILIECCOB, UX PE3YyJIbTATOB;
BJIaJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysabTara
pEIIEHUs] MAaTEMaTUYECKOM 3aa4u;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3aa4H,
BHOCHTH KOPPEKTHUBHI B JICITCIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
JTAHHBIX, HAWJEHHBIX OLMOOK, BHISBICHHBIX TPYAHOCTEM;



e OIICGHWBATh COOTBETCTBUE pE3yJibTaTa €I W YCJIOBHUSM, OOBSICHATH
NPUYUHBI JOCTHXKEHUS WM HEIOCTUKEHUS PE3yJbTaTOB ICSTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI
10 KITACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsIMAs, IIIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX MPH pPEUICHUH
TeOMETPUUYECKUX 33/1a4.

OmnepupoBaTh MOHATUSAMU: MAPAIICIBHOCTh M IEPIICHIUKYIAPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pAaCIOJIOKEHHE MNPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPAaHHBIA yroJ, TPaHW ABYTPAHHOTO YTIIa,
peOpo IBYrpaHHOTO yTIiia; JIMHEWHBIN Yrojl ABYTPAaHHOTO YIJa; rpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh MOHSATUSMU: MHOTOTPAHHHUK, BBIMYKJIBIA UM HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (MHUpamMuaa; MpHU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuneabl).

OnepupoBaTh NOHATHAMH: CEKYIIasi MIIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB.

OOBIACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

Crpouth ceueHUS MHOTOIPAaHHUKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTyp: BUI
CBEpXy, COOKY, CHU3Y.

Pematp 3amaun Ha HAXOXKICHUE TEOMETPUICCKUX BEIIMUUH MO 00pas3IaM Win
aITOpUTMaM, TPUMEHSST HW3BECTHBIE AaHAUTHUYECKHUE METOABl MpPH PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3a/lad Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPsAMOM, OT TOYKH JO TIUIOCKOCTH, MEXKIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMUMH MO o0pas3iam Wiu
aITOpUTMaM, TPUMEHSST HW3BECTHHIC AHATUTHUYECKHE METOABl TpPH PEIICHUU
CTaHJAPTHBIX MaTeMaTHYEeCKMX 3aJady Ha BBIYUCICHHE YIJIIOB  MEXIY
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIy TMNPSIMOH M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.



Boruncnsate 00bEMBI U MJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
NUpPaMUJIa) C IPUMEHEHNEM (POPMYJT; BBIUUCIATH COOTHOLLIEHUS MEX Y IIJIOLIAIsIMUA
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

[TpumensTh reomeTpudeckue (pakThl AJis1 pELICHHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEATIOJIAraoIINX HECKOIBKO IIar0B PEIIEHUs, €CIIM YCIOBUS IPUMEHEHHUS 3a1aHbl
B IBHOU (popme.

[IpruMmensaTe mpocTeWIIMe NPOTrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOoaNTH NpHUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

IIprMeHATh IOJyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE IOHATUA B IPOLECCE IOMCKA PELICHUS
MaTE€MaTUYeCKH CQPOPMYIHPOBAHHOM MPOOIEMBI, MOJIEIUPOBATH pEaNbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MUCCIEA0BaTh IIOCTPOCHHBIE MOJIECIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapara ajireOpsl; pemarb
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KJIACC

OnepupoBaTh TOHATHAMH: MHJIMHIPUYECKAs IMOBEPXHOCTh, OOpPa3yOIIHUE
UJIMHAPUYECKON MMOBEPXHOCTH; IIMIIMH]IP; KOHUYECKasi TOBEPXHOCTh, 00pasyroiiue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpatieHus (IUIMHAP, KOHYC, cdhepa u mmap).

OOBSACHITH CTOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudunmpoBaTh B3auuMHOE pacnoiokeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOMIAAM  TIOBEPXHOCTEH  Tell  BparieHwus,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy ¥ OITUCAHHBIH
okoJ10 cpepsl; cepa, BIUCaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILCHMUS.

BbIuucisTh COOTHOIICHUS MEXAY IJIOMAISIMHA TOBEPXHOCTEH W 00BEMaMu
OAOOHBIX TEI.



N3o0pakath u3ydaembie (QUTYpPHI OT PYKH W C MPUMEHEHHEM TMPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BrIMOTHATE (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHU.

W3BnekaTh, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OrneprpoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpinonHATh [EUCTBUS CIOXKEHHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITh, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IprmeHsTh IpaBUIIO NTapasuIeNICIUIEA.

OnepupoBath MOHATUSAMU: IEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJd MEXIY
BEKTOPaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBIL.

Haxonute cymmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOPaMH, CKAJIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOI CUCTEME KOOPIUHAT.

[TpumensTh reoMeTpruueckue PakThl 7151 pEIICHUS CTEPEOMETPUIYECKUX 3a/1ay,
MPEINOIararouX HECKOJIBKO IIAr0B PEIICHUs, €CJIA YCIOBUS TPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

Pemate nmpocreimme reoMeTpuyecKue 3ajJadyd Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaun Ha J0Ka3aTebCTBO MATEMATUYECKUX OTHOUIEHUM U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM UK aJiIrOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI NIPU PEIICHUU CTAHAAPTHBIX MATEMATUUECKHUX 3a]1a4.

[IpumeHsaTh  mpoCTEMIIME MPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a1aY.

[IpuBOaMTE NpHUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE WU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsITh MOJIydYEeHHbIE 3HAHWUA HA TMPAKTUKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallud W TIPUMEHATh HW3YyUYEHHBIC TOHATUS B NPOLECCE IOWCKA PEIICHUS
MaTeMaTU4eCcKn CQOPMYITHPOBAHHONW MPOOJIEMBI, MOJEIUPOBATH pEaTbHBIC
CUTyallul Ha $A3bIKE TE€OMETPUHM, MCCIEAOBATh MOCTPOEHHBIE MOJEIA C
MCIIOJIb30BaHUEM I'€OMETPUUECKUX TIOHATUN U TEOpEeM, almapara aireOpsl; pemarh
MPAKTUYECKUE 3a]1a4d, CBA3AHHBIC C HAXO0XKJIECHUEM T€OMETPUUECKUX BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3aesioB H TeM JieKkTpoHHbIE (IU(PPOBHIE)
KouTpoJbHbIe
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThbI
bubmnoreka LIOK
1 Brezerie b crepeomerpiio 10 https://m.edsoo.ru/1c209e37
9 IIpsiMBIE U TUIOCKOCTH B POCTPAHCTBE. 12 1 bu6muoreka [IOK
[TapamienbHOCTB NPSAMBIX U IIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IleprieH IMKYISAPHOCTD NPSMBIX U 12 bu6nuoreka [IOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 10 1
Vsl Mexay IpsIMBIMH U TIOCKOCTSMHU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Mrororparthic 1 . https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
1
6 OOBEMEI MHOTOIpaHHIKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHust, paCCTOSIHUS U YIIIbI 4 1 bubmmorexa [IOK
p ’ P T https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5



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

11 KIIACC

Kosun4yecTBo yacoB
HaumeHoBaHue pa3aesioB H TeM diieKTPOHHBbIE (HU(pPOBHIE)
Ne i/ KoHnTtpoasHbie
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
bu6mmoteka [IOK
! Tena ppameris 12 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
2 OOBEMb1 TN > ! https://m.edsoo.ru/1c209e37
bubnuoreka [JOK
3 BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 10 1 httos://m.eds0o.ru/1c209e37
4 [ToBTOpenue, 0600IICHHE, 7 1 bu6nmmoreka LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KosanuyectBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka KoHTpoJibHbIe
n/n Bcero U3yYeHU S o0pa3oBartejibHbIE
padoThbI
pecypchbl
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, INIOCKOCTh, TpocTpaHcTBo. [IpaBuiia
bubmuorexa [JOK

(OTpe3KoB), cepeIMHBI OTPE3Ka

M300paKeHUs Ha PUCYHKAX: N300pakeHUs
IUIOCKOCTEH, MapajesIbHbIX MPSAMBIX

https://m.edsoo.ru/aecc77cd

nepecekarommecs npamas 1 rmiI0CKOCTb

[TonsTHs: nepecekaromuecs MIOCKOCTH, bub6nuoreka LIOK
IEpPECEKAIOIIMECS MpsMasi U INIOCKOCTh https://m.edso0.ru/2d8a9c99
[TonATHS: nEepecekaromuecs I0CKOCTH, bubnnorexa [HIOK

https://m.edsoo.ru/db685e73

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/Ie MHOT'OI'PpaHHUKOB Ha

PUCYHKaxX, Ha HPOCKIMOHHBIX YCPTCIKAX

bu6mmorexa [IOK
https://m.edso0.ru/a63959ed

uXx pa3BEépTKu U Mojaenu. CedeHus
MHOT'OTPaHHHKOB

HauansHbie cBeaeHMS O KY6e H nmupamMuje,

bu6mmorexa [IOK
https://m.edsoo.ru/b30dff38

uX pa3BEPTKU U Mozaenu. CeueHns
MHOT'OTPaHHUKOB

HauansHbie cBeaeHMS O KY6e H nmupamMuje,

Bbu6nmuoreka [JOK
https://m.edsoo.ru/3d8ffd32

CJIICACTBHUA U3 HUX

[Tonarue 00 akCHOMAaTHYECKOM IIOCTPOCHUHU
CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUU U

Bbubnmuoreka [IOK
https://m.edsoo.ru/0Occ5céfe



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

ITonsTHE 00 AaKCHOMATHYECKOM IIOCTPOCHUU

bu6mmoreka [IOK

8 CTEPEOMETPUMN: AKCUOMBI CTEPEOMETPUU U
p p p P https://m.edso0.ru/239c8ch4
CJIEZICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM ITOCTPOCHUH
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U Bubmmoreia [JOK
P PHI: p P https://m.edsoo.ru/65c6b106
CJIEZICTBUS U3 HUX
[TonsiTe 00 AKCHOMATHYECKOM ITOCTPOCHHUH
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U bubmorexa LOK
p pHit: p p https://m.edso00.ru/258fc245
CJICACTBUA U3 HUX
B3anmMHOe pacrionoxeHue npsmsIx B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS bubnmorexa HOK
pocip - 1ep = ’ https://m.edso0.ru/1a2520f6
napajuIeIbHbIC U CKPEIMBAIOIIMECS IIPSIMbIC
[TapamienbHOCT NPSAMBIX U IUIOCKOCTEN B
12 IIPOCTPAHCTBE: NapauiebHbIE IPSIMbIE B bu6nuoreka LIOK
IIPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX https://m.edso0.ru/93ad36b3
TPSMBIX
[TapaniensHOCTh MPSMBIX U TIOCKOCTEH B
13 npoctpadcTse: [lapamiensHOCTh IPSIMON 1 bubmorexa [OK
pocTp -Hap p https://m.edsoo.ru/eeld19b9
ILUIOCKOCTH
14 VYTIIBI ¢ COHAIPABIEHHBIMU CTOPOHAMA bubmorexa [IOK
p p https://m.edso0.ru/9f4071b9
15 VYroa Mexay npsIMBIMHU B IPOCTPAHCTBE Eubmorexa HOK
Ay p poctp https://m.edsoo.ru/fe733862
16 YFOJ'I MCXK IIPAMBIMH B ITPOCTPAHCTBEC BH6HHOTeKa HOK
Ay 1p poctp https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEH: bu6mmoreka [LIOK
MapajuieNIbHbIE INIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa MapauIeIbHBIX TIOCKOCTEH bubmuoteka [IOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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https://m.edsoo.ru/fe733862
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https://m.edsoo.ru/2e18f255

https://m.edsoo.ru/e504d656

19 [Ipocreiimume mpocTpaHCTBEHHBIE (PUTYPHI HA bubnnoreka [IOK
IUIOCKOCTH: TETpa’ip, KyO, mapaijiesienumnes https://m.edsoo.ru/4a28dc02
. bu6mmoreka [IOK
20 Hoctpoertne ceueriit https://m.edsoo.ru/1d434dof
. bu6mmoreka [IOK
21 Hoctpoerie ceetmit https://m.edsoo.ru/ec26fe5d
KoHnTtpoinbHas padora o reme "IIpsmbie u
22 IUIOCKOCTH B IpocTpaHcTse. [lapannenbHoCTh Bubmmorexa LIOK
Poctp o P https://m.edsoo.ru/9a0a9e56
HPSMBIX U IJIOCKOCTEMN
23 [TeprieHAUKYJIAPHOCTD MPSIMOM U IIJIOCKOCTH: bubnuoreka [IOK
NEPIEHAUKYJIAPHBIE NIPSMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d
24 [Ipsimble napasuienbHble U bubnuoreka LIOK
NEPHEHAUKYIISAPHBIE K IIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpssmMble napasenbHbIe U bubnnorexa [HOK
NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepreHIMKyITPHOCTH TIPSIMOM 1 bubnmnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 IIpu3Hak nepneH UKyJIApHOCTH IPSIMOU U bubnnorexa [HOK
IJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema 0 mpsAMON MEePIIEHINKYIIIPHON bubnnoreka [HOK
IUIOCKOCTH https://m.edso0.ru/635c¢5087
29 Teopema o npsiMoii epreHANKYIIPHON bu6mmoreka [LIOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 psAMOM NEPIIEHAUKYIISIPHOU bubnnorexa [HOK
IIJIOCKOCTH https://m.edso0.ru/7d18834b
31 [leprieHAMKYISIp U HAKJIIOHHBIE: PACCTOSIHUE bubnnorexa HOK

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUC OT

https://m.edsoo.ru/33c477d3



https://m.edsoo.ru/e504d656
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HpHMOﬁ J0 IINIOCKOCTH

[TeprieHauKymsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

bu6mmoreka [IOK

32
oT TO‘IIfI/I JI0 TUIOCKOCTH, PACCTOSIHUE OT httos://m.edsoo.ru/66fefadd
OPAMOM 10 INIOCKOCTH
[IeprieHAUKYISp M HAKIIOHHBIE: PACCTOSIHUE
33 oT IT)quI/I OyHJIP())CKOCTI/I aCCTOI:IHI/Ie oT brbmorexa LIOK
. P https://m.eds00.ru/asb7b8e3
OpSAMOM 10 INIOCKOCTH
[lepnieniuKysip U HAKJIOHHBIE: PACCTOSIHUE
34 oT rT)orﬂclil oynnf)cxocm aCCTOiHI/Ie oT Bubmmorexa LIOK
N A s https://m.edsoo.ru/dbee22bc
OpSAMOM 10 INIOCKOCTH
35 Vriibl B IPOCTPAHCTBE: YroJl MEXAY NPSAMON bubmuorexa [JOK
U TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, JMHEHHBIN yroJl bubnnorexa [HIOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIH yroJi, TMHEHHBIN yroJl bub6nuoreka LIOK
JIBYTPaHHOI'O yIjia https://m.edsoo.ru/c7c777ed
38 IlepneHAUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK bubnnorexa [HOK
NEPIEHANKYJIIPHOCTH ABYX IIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [IeprieHAMKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK bubnnorexa [HOK
NEPNEHANKYIIIPHOCTH ABYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [IeprieHIUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK bubnnorexa [HOK
NEPNEHANKYJIIPHOCTH ABYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX MepHeHUKYIAPax bubmmorexa LIOK
P P PHEHAMKYIZP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepneHIuKyIIpax brbmmorexa [OK
P P PHSHIHKYIEP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHEHIUKYIAPAX bubmmorexa LIOK

https://m.edso0.ru/9f246736



https://m.edsoo.ru/66fefadd
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KonTponbhas pabota no remam
"[leprieHAUKYIAPHOCTD MPSIMBIX U

Bu6muoreka [JOK

44 iockocTel" ¥ "YTibl Mexay NpsSMBIMU U https://m.edsoo.ru/5b971ef3
IUIOCKOCTSIMU "
[TonsiTie MHOTOTpaHHHKA, OCHOBHbBIE

45 3JIEMEHThI MHOTOTPaHHHUKA, BBITYKIIbIE U bubmmoreka [LIOK
HEBBIITYKJIbIE MHOTOT'PaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHUKA
[Tpu3ma: N-yroapHas MpuU3Ma; TpaHu U

46 OCHOBAHMS IIPU3MBI; IIPSMAsi U HAKJIOHHAs bubnuorexa [JOK
pU3MbI; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, npsiMOYTrOJbHbBIN bubnuorexa [JOK
napajuleenunes U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronpHast TUpaMuaa, TpaHu U

48 OCHOBaHHUE MUPaMUIbI; OOKOBas U TTOJHAS bubnmnoreka [JOK
MIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U https://m.edsoo.ru/fblcd0as
yceu€HHas nupaMuaa
[IpaBusIbHBIE MHOTOTPAHHUKH: TIOHSATHE
MPaBUIILHOTO MHOTOTPAaHHUKA; TIPABHIIbHAS

49 npu3Ma U NpaBUiIbHAS TUPaAMKJIA; brbmmorexa LIOK

https://m.edso0.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA 1
MPAaBUIBHBIN TeTpadp; KyO
[IpencraBienue o NpaBUIbHBIX

50 MHOTOTPaHHHUKAX: OKTadIP, T0JEKAdIP U bubmorexa HOK

https://m.edsoo.ru/a0fdd5bf

MKOCadP.
CumMeTpHs B IPOCTPAHCTBE: CUMMETPHS

51 OTHOCHUTEIIBHO TOYKH, IPSMOM, TIIIOCKOCTH. bubmorexa TIOK

DeMEHTEI CUMMCTpPUH B ITUpaMUax,

https://m.edsoo.ru/b9e777d9
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napauiC/ICIuIcaax, mpaBUJIbHbIX
MHOTI'OrpaHHHKax

Brrancnenue 31eMeHTOB MHOI'OI'paHHUKOB:

Bu6mmoreka [JOK

52
p€6pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOI MOBEPXHOCTH H TIOJTHOM
53 MOBEPXHOCTHU MPSAMOM IPU3MBI, ILIOIIAdb bu6mmoreka [IOK
OCHOBaHUH, TeOpeMa 0 OOKOBOM https://m.edso0.ru/37d84157
MMOBEPXHOCTH MIPSAMOU MPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTHU MPABWIHLHON MTUPAMHU/IBI, bubmuorexa [JOK
TeopemMa o IJIoMAIu OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
yCeu€HHOM MUpaMUIbI
55 KonTpomabHas pabota no reme bub6nuoreka LIOK
"MHororpasHuku” https://m.edsoo.ru/a95f5c04
n bubmuorexa [JOK
% Honsmhe 00 odneme https://m.edsoo.ru/7ad0020b
" bubmuorexa [JOK
> OOBEM mpamH s https://m.edso0.ru/235171b3
. bubnuoteka [IOK
58 OOBEM MHpavib! https://m.edsoo.ru/f47dfefd
N bubnuoteka [IOK
59 06
BEM TTHPaMIILET https://m.edso0.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mupavu eI https://m.edsoo.ru/2faadc3f
" bubmuorexa [JOK
61 06
DEM PHIMEL https://m.edso0.ru/79853608
62 O0BEM PU3MBI bubmorexa TIOK

https://m.edso0.ru/1e053890
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bu6mmoreka [IOK

. 1
63 OOBEM mpH3MbI https://m.eds00.ru/482d351
64 KonTtponsHas padora o reme "OO0bEMBI 1 bubnuoreka [IOK
MHOT'OTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEeHME, 0000IICHNE CHCTEMAaTH3 AL
65 sgaduid. [locTtpoeHue ceueHuii B 1 bubmmorexa [IOK
’ p https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0600IICHNE CUCTEMATH3AIIHSI
3HAaHUH. BeIUMCIICHHE PAaCCTOSHUIA: MEKIY
66 IIBYMSI TOYKAMU, OT TOYKH 10 OPSAMOM, OT 1 bubnmorexa HOK
M ’ p ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO TJIOCKOCTH, MEXILY
CKPEIIHUBAIOIIUMUCS TPIMBIMU
bubmuorexa [JOK
67 n 1
TOTOBAs KOHTPOIbHAs PaGoTa https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 0600IIeHNE CUCTEMATH3AIUS
3HaHUN. BeIUKciIeHne yriloB: MexX
68 CKPEIMBAOIIIUMUCS HyZMI)IMI/I Meﬂ : 1 bubmaorexa LOK
P mv B p » MOKILY https://m.edso0.ru/56765e8b
MPSIMOY U TNIOCKOCTbIO, ABYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Hara nuppoBbIe
Ne n/m Tema ypoka KouTtpoJbHbIe p
Bcero H3YyYeHus o0pa3zoBaTebHbIE
padoThI
pecypchbl

1 Cdepa u map: ueHtp, paguyc, IuamMmeTp; 1 bubmmoreka [JOK
IIJIOIA]b TIOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
B3aunmMHuoe pacnonoxenue chepsl u

bubnnorexa [JOK
2 IUIOCKOCTH; KacaTeabHast INIOCKOCTD K 1
https://m.edsoo.ru/bed12a43
cdepe; miomans cheps

3 N3o6paxenue chepsl, apa Ha TIIOCKOCTH. 1 bubmmoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7f2
[unwHapudeckast TOBEPXHOCTD,

4 o0pa3yrolne UIMHIPHIECKOI 1 bubnnoreka [IOK
IIOBEPXHOCTH, OCh LIWJIMHAPUYECKOU https://m.eds00.ru/6054b8cl
MOBEPXHOCTHU
Hununapap: ocHoBaHMs U OOKOBas

) MOBEPXHOCTb, 00pa3yrolias U OCh; MIOIIATh 1 bubsmorexa HOK

p . ’ pv o ’ https://m.edso0.ru/188f6216
OOKOBOI1 U MOJIHON MOBEPXHOCTH
N300paskeHre MUIMHAPA Ha TUIOCKOCTH.

5 Pa3Béprka munnapa. CeueHus LIUIMHAPA 1 bubmuorexa [LIOK
(TIIOCKOCTBI0, NapalIeIbHON MIN https://m.edso0.ru/016e25eb
MEPIEeHIUKYISIPHON OCH IIHIIMHAPA)

Konnueckas moBepXHOCTh, 00pa3yroIue
7 KOHUYECKOU HOBerHOCTI/I ocf u ZZO IMHA 1 bubamorexa [OK
N p ’ p https://m.edso00.ru/c94ba09b
KOHHYECKOW OBEPXHOCTH
8 Konyc: ocHOBaHME U BEpIIIHHA, 1 bubnmoreka [JOK
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o0pasyromias 1 0Ch; IO b OOKOBOH U
IOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

VY ceu€HHBIM KOHYyC: 00pa3yrollre U BbICOTA;

bubnnorexa [JOK

9
OCHOBaHHUS U OOKOBast MOBEPXHOCTh https://m.edso0.ru/1468bab3
N300paxxeHne KoHyca Ha TUIOCKOCTH.

10 Pa3zBépTka konyca. CeueHust Konyca bubnnoreka [IOK
(TUIOCKOCTHI0, TTapaJUIeTbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, MPOXOASIIEH uepe3 BepIIUHY)

1 KoMOuHamws Te BpamieHus u bubnnoreka [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OIMCaHHBIN OKOJIO cephl;

12 cdepa, BliMcaHHAas B MHOTOTPAHHUK UITU B bubmmorexa [IOK

pé, P https://m.edso0.ru/0b136158
TEeJIO0 BpalleHUS
13 [Tonstre 06 06BEMe. OCHOBHBIEC CBOMCTBA bu6mmotexa I[IOK
00BEMOB TeN https://m.edsoo.ru/26a03fb7
N bubnuorexa [JOK
14 06
DM LIPS, KoHyea https://m.edso0.ru/5513d87b
N bubnuoreka [JOK
15 06
BEM Iapa H ILIOIaLe Cep! https://m.edsoo.ru/d189bde2
[TogoOHbIE TENa B IPOCTPAHCTBE.
16 COOTHOIICHUS MEXTY TUIOMIAITMHU bubamorexa [TOK
. %_Iy e https://m.edso0.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TeT

17 KonrtponbHas paborta no remam "Tena bubmuorexa [LIOK
BpamieHus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE bubmmorexa LIOK

P pocIp https://m.edsoo.ru/5caefclb

19 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB bubmorexa LIOK

https://m.edsoo.ru/23f4f089



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
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

bub6mmoreka [IOK

20 h%
MHOEHHE BElropa Ha Juelo https://m.edsoo.ru/dee379eb
Pasnosxenune BekTopa 110 Tpém
21 HEKOMILIaHAPHBIM IB)eKTo T:M [TpaBuno bubmorexa LIOK
P pa.’p https://m.edsoo.ru/a28fd74e
napasuienenumnesia
Pemenuie 3aay, CBI3aHHBIX C
22 MIPUMEHEHHEM MPaBUJI JCUCTBUIA C bubmmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMH
23 KoopannaTHO-BEKTOpPHBIN METOA IPU bubmmoreka [JOK
pELICHUU TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOPAUHAT B
24 I} pOCT ZI;ICTBG Koopaunatst }S:KTO a bubmmorexa [IOK
POCTPE] + OOPA pa- https://m.edsoo.ru/48db7058
[Tpocreiimme 3a7a4n B KOOpAWHATAX
o5 VYron mexy Bektopamu. CkansipHoe bubmuoreka [JOK
IIPOU3BEJICHNAE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucienue yriioB Mexay mpsiMbIMU U bubnmnoreka [IOK
IIJIOCKOCTSAMU https://m.edsoo.ru/8efbe78e
97 KonTtponbHast pabota o reme "BekTops! 1 bubnnorexa [IOK
KOOpJUHATHI B IPOCTpaHCcTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 06001IEHIE U
o8 cucreMaTu3aius 3HaHui. OCHOBHBIE bubnmnoreka [IOK
¢burypsl, hakTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUU
[ToBTOpenue, 06001ICHIE U
29 cucteMaTu3aius 3HaHui. OCHOBHBIE bubnmnoreka [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHU
30 [ToBTOpenue, 06001IIEHNE U bubnmoreka [IOK



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
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

cucTeMaTH3alis 3HAaHUM. 3agauu
TJIAHUMETPUHU ¥ METOJIbI UX PEIICHUS

https://m.edsoo.ru/7491efe0

[ToBTOpEeHME, 0600IICHUE U

31 cUcTeMaTu3alus 3HaHUH. 3a1aun 1 bubmmorexa [IOK
t e https://m.edsoo.ru/4dffdad7
TUTAHUMETPUHU M METOJIbI UX PEIICHUS
[ToBTOpeHue, 06001IIeHIE U
32 cucrtemaTusaiys 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH
bubnnorexa [JOK
4 1
33 TOroBas KOHTPOIbHAs paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600mIEeHNE U 1 bu6mmoteka [LIOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpOBePsIEMOro .
00pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero 001ero oopa3oBanusi
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IIpsiMasi, IIIOCKOCTh
- [TpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIICJCTBUS M3 HUX MPU PEIICHUH
' reOMETPUUYECKUX 3a1au
23 OnepupoBaTh MOHATHAMH: MAPAUIEIBHOCTh U NEPHEHAUKYISIPHOCTD
' IIPSAMBIX U IJIOCKOCTEN
- KnaccuduimpoBaTs B3auMHOE pacHoONIOKEHUE MPSMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN YroJl, TPaHU IBYTPAHHOTO YIJIa,
7.5 pedpo ABYTpaHHOTO YTIJIa, TUHEHHBIN yroJl IBYTpaHHOTO yTiia, TpajycHas
Mepa JIByrpaHHOro yria
- OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBITYKJIIbIMI
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHHUKA, MPABUIIbHBI MHOTOTPAHHUK
22 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (TIUpaMuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaenenume, Kyo)
KnaccudumupoBaTe  MHOTOTPaHHHUKH, BBIOMpas  OCHOBaHUS  JAJiA
-8 KJaccupUKauuu  (BBINYKJIblE W HEBBINIYKJIblE  MHOTOIPAaHHUKH,
' MpaBUJIbHbIE MHOTOIPAHHHMKH, TpsIMbIE M  HAKJIOHHBIE IPU3MBI,
napaJuIeNIeTUIe bl )
29 OnepupoBatb MOHATHUSMHU: CeKyIas IJIOCKOCTb, ceueHue
' MHOTOI'PaHHHUKOB
210 OOBbsACHATH  NPUHUUIBI  MOCTPOEHHS]  CEUYEHUH  MHOTIOTPaHHUKOB,
' UCIIOJIb3YS] METOJ, CIIE/I0B
211 CtpouTh ce4eHUs MHOTOTPAaHHHUKOB METOJIOM CJIEIOB, BBIIOJHSTH

(BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (UTYP:




BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HaXOX/IEHUE T€OMETPUUYECKUX BEIIMYHMH [0 00pa3iam
WM QIrOPUTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IpHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTHYECKUX 3aJad Ha BBIYUCIICHUE
pPacCTOSAHUN MEXKIY ABYMs TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOUKH 0

IIJIOCKOCTH, MEXAY CKPCIIUBAIOIUMUCA IIPAMBIMU

7.13

PemraTs 3aJa4d Ha HaXO0XACHHUEC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
UKW aJIrOpuTMaM, IPUMCHAA H3BECTHBIC AHAIUTHYCCKUC MCETOAbLI IIPpU
pPCIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ala4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAOIMIUMUCH HPAMBIMU, MCKIY HpﬂMOﬁ Hn IINIOCKOCTBIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YIJTIOB

7.14

Beraucisate 00bEMBI M IUIONMIAJM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMua) ¢ MpUMEHEHHEM (OPMYII, BBIYUCIISATH COOTHOIICHHUS
MEXIY ILUIOIIAISIMU MMOBEPXHOCTEM, 00BéMamMu MOTO0HBIX

MHOT'OTPpaHHHUKOB

7.15

OHepI/IpOBaTB HNOHATHUAMHA: CHUMMCTpPpHUS B IIPOCTPAHCTBC, HCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUHN (PHUTYPHI

7.16

W3BnekaTp, mpeoOpa3oBBIBATE W HHTEPIPETUPOBATH WH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MNpPEeACTaBICHHYIO Ha

yepTeax U pUCYHKax

7.17

HpI/IMeHHTb TCOMCTPHUICCKUC (I)aKTLI AJIsT pCHICHUA CTCPCOMETPUUCCKHUX
3aaa4, HOpcArnoiararommux HCECKOJIBKO IMaroB pCemICHusd, €CJIU YCJIOBUSA

MMPUMCHCHUA 3aJaHbI B SIBHOM (bopMe

7.18

[IpumeHsATh IPOCTEMIIME NPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTCMBI ITPHU PCIICHUN CTCPCOMETPUUCCKUX 3aavd

7.19

IIpuBOAUTE NMpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U

KN3HU, paClio3HaBaThb IMPOABJIICHHUEC 3aKOHOB I'COMETPUHN B HCKYCCTBE

7.20

[IprMeHsATh MOyYEHHbIE 3HAHUS HA TPAKTUKE: aHATU3UPOBATh PEAJIbHBIC
CUTYallMU U IPUMEHSATh U3YUYEHHBIC TOHATHS B IIPOLIECCE ITOUCKA PEILICHUS
MaTeMaTu4ecku  CHOpPMYyJIUPOBAHHON  MPOOIEMBI, MO/JIETTUPOBATH
peanbHbIe CUTyallUH Ha A3bIKE I'€OMETPUH, HCCIEN0BATH MOCTPOCHHbBIE
MOJIEJH C UCIIOJIb30BAaHUEM IT'€OMETPHUYECKUX MOHATUIA U TEOPEM, aIllapara
anreOphl, penaTh MPaKTUYECKHUE 3a]]a4d, CBSI3aHHBIC C

HaXOXKXIACHUCM I'COMCTPUUCCKHUX BCIINYUH




11 KJIACC

Koz IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
o0pa3oBaTeIbHON MPOrPaMMBbI CpeTHEro 06111ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBarh MOHSATHIMU: [UJIHHIPUIECKAs IIOBEPXHOCTH, 00pa3yroIue
6.1 MWIAHIPUYECKON TOBEPXHOCTH, MHIUHAP, KOHUYECKAs IOBEPXHOCTD,
' oOpasylonue KOHHYECKOH  TIOBEPXHOCTH, KOHYC, chepudeckas
MOBEPXHOCTh
6.2 Pacrnio3naBats Tena BpamieHus (LUIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI MOTYUYESHHUSI TEJT BpaILlCHHUS
6.4 Knaccudunuposars B3auMHOE pacrionokenue chepsl U IIIOCKOCTH
OnepupoBarh TOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTA CErMEHTA, IAPOBOW CIIOW, OCHOBAaHUE IIAPOBOTO CJIOS, BHICOTA
IIIAPOBOTO CJIOs, IIAPOBOM CEKTOP
66 Bbrancnare  00bEMBI M TUIOMAAM  MOBEPXHOCTEH TEJN  BpalleHUS,
' TEOMETPHUYECKUX TEJl C IPUMEHEHUEM (POPMYIT
OnepupoBarh TOHATHSIMH: MHOTOTPAaHHWK, BIMCAHHBIM B cdepy H
6.7 OTMCaHHBIN 0K0JI0 chepsl, chepa, BMHCaHHAs B MHOTOTPAHHUK WJIH TENO
BpaIeHus
6.8 BBMUCTATE  COOTHOMICHHS MEXAY IUIOMIAIMH  TMOBEPXHOCTEH W
' 00BEMaMHU MOJOOHBIX TET
69 N3o06paxaTs nzydaemble QUIYpbl OT PYKH U C IPUMEHEHHUEM IMPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeITIONTHATE (BBIHOCHBIE) TUIOCKHE YEPTEKHW M3 PUCYHKOB IMPOCTBIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHM3Y; CTPOUTH CEUEHHS Tel
BpaIeHus
W3Bnekatb, MHTEPIPETUPOBATh U TMPEOOPa30BBIBATE MHPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpeICTaBICHHYI0 Ha
gepTekax U pUCyHKax
[TpumensITh TeOMeTprUYecKre (DAKTHI TSI PEHICHUS CTEPEOMETPHICCKIX
6.12 3a/1a4, TPEANONATAIONINX HECKOJBKO IIaroB PENIEHHs, €CIIU YCIOBUS
MIPUMEHEHHUS 3a/IaHbI B IBHOU (hopMe
6.13 OrepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BremonssaTh ,Z[CI>'ICTBPI5{ CJIOKCHHSA BCKTOPOB, BLIYUMTAHUSA BEKTOPOB H
YMHOXCHHSA BEKTOpa Ha 4HCIIO, O6’bHCHHTB, KaKAMH CBOMCTBAaMU OHU

00J1a1ar0T

6.15

[IpuMeHsTH paBUIIO MapaljIesIeuIea IPU CJI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJb BCKTOpPA, PaBCHCTBO BCKTOPOB, KOOpAWHATBI BEKTOpA,
yrojia MCEXKAy  BCKTOpaMH, CKAJKIPHOC  IMPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BCKTOPLI

6.17

HaxomuTh cyMMy BEKTOpPOB M NPOM3BEICHHE BEKTOpAa HAa YUCIO, yroil
MEX/1y BEKTOpaMH, CKaJISIPHOE NPOU3BEACHHE, PACKIIABIBATE BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTL IIJIOCKOCTb YPABHCHUCM B I[CKB.pTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemare mpocreimme reoMeTpUdYecKHe — 33aJaud  Ha  [PUMEHEHUE

BCKTOPHO-KOOPAHWHATHOI'O MCTOJIa

6.20

Pemarsn 3aJadd Ha AO0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOIIICHUH W
HaxXO0XJACHUC I'COMCTPUYICCKUX BCIMYUH I10 06pasuaM WM aJiroOpuT™Mam,
IIPpHUMCHAA HU3BCCTHBIC MCTOABI npu pemicHnn CTaHAAPTHBIX

MAaTEMAaTHYCCKHUX 3a1a4

6.21

[IpumeHsaTs nOpoOCTEWIIME NPOrPaMMHBIE CpPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCEMBI TP PCHICHUN CTCPCOMETPUICCKUX 3aaaqd

6.22

HpI/IBOI[I/ITL IpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOAC U

JKU3HH, PACIIO3HABATD IMPOABJICHNUEC 3aKOHOB I'COMETPUHN B UCKYCCTBE

6.23

[TpuMeHATH MOTydYEeHHBIE 3HAaHUS Ha IPAKTUKE: aHAIM3UPOBATh PeabHbIE
CUTYaIlUU U IPUMEHSTh U3yUEHHBIE MIOHATHUS B POLIECCE TOMCKA PEILICHUS
MaTeMaTH4ecKu  c(OpMYJIMPOBAHHOM  MpoOJIEeMBbl,  MOJEIUPOBATH
peasibHble CUTYallMd Ha SI3bIKE F€OMETPHH, HCCIEI0BaTh MOCTPOCHHbIE
MOJIEIM C HCIOJIb30BAHUEM TEOMETPUYECKUX IMOHATHM M TEOpEM,
anmapara anredpsbl, perarb IpakKTUUECKUE 3a/1a4M, CBSI3aHHBIE C

HaXOXJACHUCM I'COMCTPUICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

['eometpust

7.1

OcHoBHbIE MOHATHS cTepeomMeTpuu. Touka, mpsiMasi, MIOCKOCTh, TPOCTPAHCTBO.
[lonatne 00  aKCMOMAaTHMYECKOM  TOCTPOCHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIIECJICTBUS U3 HUX

7.2

B3aumHoe pacnosnokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
MapajuleJIbHbIE W CKpelluBarouiuecs mnpsMble. [lapajuienpHOCT MHPSAMBIX U
IUIOCKOCTEHl B NIPOCTPAHCTBE: MapajlieNibHble TMpsIMble B  MPOCTPAHCTBE,
MApAJUIENBHOCTh TPEX MPAMBIX, MAPALICTbHOCTh NPSAMOW M IJIOCKOCTH. YTJbI C
COHAIPABJICHHBIMH CTOPOHAMH, Yol MEXKIYy TMPSAMBIMH B  IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: Mapajule/IbHbIE TJIOCKOCTH, CBOMCTBA MapauIeIbHBIX
mwiockocteil. [IpocTeiimue mpocTpaHCTBEeHHBIE (PUTYpPHI HAa TIIOCKOCTH: TETPadJp,

KY6, napajijieJICIuIic [, IOCTPOCHUC CEe4YEeHU

7.3

[lepnieHIUKYNSIPHOCTh MPSAMON M IUIOCKOCTH: HEpPHEHAMKYISpHbIE MpsMbIE B
IIPOCTPAHCTBE, IPSIMBbIE NTApaJUIEIbHbIE U NIEPIICHANKYJISIPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTHU MPSIMOM U IJIOCKOCTH, TEOPEMA O IIPSIMOM MEPIIEHIUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXY IPSIMON U MIJIOCKOCTBIO, IBYTpaHHBIN
yroj, JIMHEMHBIM Yroja JBYrpaHHOro yrya. [leprmeHauKynsp W HaKJIOHHBIE:
pacCcTostHUE OT TOUKH 0 INIOCKOCTH, PACCTOSHUE OT IPSIMOM J10 IIJIOCKOCTH, IIPOEKLIMS
¢urypsl Ha  miIockocTh.  [lepneHAMKYISIPHOCTH  IUIOCKOCTEM:  MpU3HAK
NEPIEHIUKYJISIPHOCTH  JBYX  IIOCKOCTeH.  Teopema o  Tpéx

TNCPIICHAUKYJIApax

74

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIPDAHHMKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHHMKH, pa3BEPTKa MHororpaHHuka. [Ipu3ma: N-yrosbHas
npu3Ma, TpaHU U OCHOBAHMSA MPHU3MBI, MpsiMas U HAKJIOHHas MPU3MBbI, OOKOBas U
MIOJIHAs IIOBEPXHOCTh Npu3Mel. [lapannenenunesn, npssMOyroJabHbIN MapajuieIenunes]
u ero coucrtsa. ITupamuaa: N-yroibHas nupamuaa, FpaHd ¥ OCHOBAHUE ITUPAMU/IBI,
OO0KOBas M TOJHAs MOBEPXHOCTh MUpPAaMUbI, IPaBUIIbHAA U yceUEHHAasl MUPaMUAA.

OIEeMEHTHI Opu3Mbl W IMHUpPaMHUBI. HpaBI/IJ'IBHI:Ie MHOI'OIpaHHUKH: TIOHATHUC




MIPAaBUJIBHOIO MHOIOTPaHHUKA, IPAaBWIbHAs IpU3Ma M IpPaBWIbHAs IUpaMUza,
IIpaBWIbHAs TPEYroJjibHas MMpaMuAa U NPaBWIbHBIN TeTpasrap, kyo. Ilpencrasienue
O NPAaBHIBHBIX MHOTOIPDAaHHHUKAaxX: OKTa’ap, AOJEKa’aAp M ukocasdapyrue CedeHus

IIPU3MbI U ITUPAMUBI

75

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, IPSIMOH,
IJIOCKOCTH. DJIEMEHTBI CHMMETPHUH B MMpPaMUax, NapajuiesIenuneaax, NpaBuiIbHbIX

MHOTI'OT'paHHHUKaxX

7.6

Bbruuciienue 31eMEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanw, yrisl. llmomanb
OOKOBOW TMMOBEPXHOCTH U TIOJHOH TIOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOLIA/Ib
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IIPABWIBHOW IMpaMuUIbl, TEOpeMa O IUIOIAIU

yceu€nnoit nupamupl. [lorsarue 06 00bémMe. O0BEM THUpPaMUIbI, TIPU3MBI

1.7

HO,I[O6HI>I€ TCJa B IIPOCTPAHCTBC. CooTHoOIIECHUS MCKAY IiomaasaMunu HOBerHOCTeﬁ,

00bEMaMu HOIOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA

6

I'eomerpus

6.1

I_[I/IJ'II/IH)IpI/I‘leCKaH IMMOBCPXHOCTD, 06pa3yI01111/Ie LIHJIPIHI[pH‘ICCKOfI IMOBEPXHOCTH, OCb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_II/IJII/IH,Z[pZ OCHOBaHHS U OOKOBast IMOBCPXHOCTD,

o0pa3yromias U 0ch, IIIOIaAb OOKOBON U MOJTHON MOBEPXHOCTH

6.2

Konunyeckasi TOBEpXHOCTh, 00pa3yIolIie KOHMYECKOM MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYecKol moBepxHOocTH. KoHyc: ocHOBaHMe W BeplInHa, oOpa3yolas U OcCh,
TyIomaas OOKOBOM M TIOJIHOW TOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pasymoolue u

BBICOTA, OCHOBAHUS U OoKoOBas MMOBECPXHOCTH

6.3

Ccepa u mrap: eHTp, paguyc, IHaMeTp, IUIoNaIs MoBepxHocTH chepbl. B3anmuoe
pacriosio’keHre cdepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIOoNaab
cdepbl

6.4

N3o00pakeHue Ten BpaleHus Ha INTOCKOCTH. Pa3BEpTKa IMIHH/Ipa U KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpallCHUA W MHOI'OI'paHHHUKOB. MHor Or'paHHUK, OIIMCAHHBIN

OKOJIO C(I)epBI, C(pepa, BIIMCAHHAA B MHOT'OI'PAHHUK, UJIN TCJIO BPpAllICHUA

6.6

[Tonsitne 06 06vEMe. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuielienunena u cieactBus u3 He€. OO0bEM LMIMHIPA,

koHyca. O0BEM mapa u miomaab chepol




[lomobnple Tema B mpocTpaHcTBe.  COOTHOMICHHS ~ MEXIY  IUIOMIAISMU

0.1 MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJ
6.8 Ceuenus umiauHapa (mapauiebHO M IMEPHEHIUKYISIPHO OCH), CEYEHHS KOHyca
' (mapasienbHOe OCHOBAHMIO U MPOXO/ISIIEE Yepe3 BEPIINHY), CEUCHUS I1apa
Bektop Ha miockoctu W B mpoctpaHcTBe. Cl0O)KEHHE W BbIUMTAHUE BEKTOPOB.
6.9 YMHOXkeHUEe BeKTopa Ha uuciio. PaznoxkeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
' BektopaM. IlpaBuno mnapawienenunena. PemieHue 3amad, CBSI3aHHBIX  C
IPUMEHEHUEM PaBUJI IEHCTBUIN C BEKTOpaMU
[IpsimoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopaumHaTel BekTOpa.
6.10 [Ipocreliiue 3amauyd B KOOpAMHATAX. Yroa Mexay BekTopamu. CkalsipHOE

IMPOU3BCACHHUEC BCKTOPOB. Brruucnenue YJIIOB MEKAY MPAMBIMH U IIJIOCKOCTSMMH.

KoopanHaTHO-BEKTOPHBIN METO/ IIPH PELLIEHUH F€OMETPUUYECKHX 3a]1a4




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TpeOOBaHMSI K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHMS
NMpoBepPsieMOro OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 001ero
TpeOOBaAHHUA o0pa3zoBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, aNTOPUTMAMU PELICHMS 3a]ad;
yMeHue (opMyaupoBaTb W ONEPUPOBATH MOHATUSMH: OINpE/EJICHHUE,
aKCcuoMa, Teopema, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POPMYJINPOBATH
oOpaTHO€ W NPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEDPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHYeCKOM WHAYKIHMH;
MIPOBOAMUTH  JIOKA3aTeJIbHbIE pACCYXACHHUS IpU pEIIeHUU 3ajad,
1 OLIEHUBATh  JIOTMYECKYIO  IPAaBUIBHOCTb  PACCYKICHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEPALUU Haj
MHOXKECTBaMH; yMEHHE MHCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar Ui ONMCaHUs pealbHbIX IPOLECCOB U SIBICHUN U MPU PELICHUH
3aJa4, B TOM YHCJIE U3 APYrUX YUeOHbBIX IPEIMETOB; YMEHHE ONEpPUPOBATh
MOHATUSIMU: Tpad, CBS3HBIM Tpad, AepeBo, LUKI, Tpad Ha IUIOCKOCTH;
yMEHHUE 3aJaBaTb M OIHUCBHIBaTh TIpadbl pPa3IMYHBIMU

Croco0aMu; UCIOJIb30BaTh Tpadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMHU: HaTypalbHOE YHUCIIO, LEN0€ YHCIIO,
CTETIEHb C LIEJIBIM [10Ka3aTeNIeEM, KOPEHb HaTYpaJIbHON CTENEHU, CTENIEHD C
palOHaIbHBIM ITOKa3aTeIeM, CTENEHb C AEUCTBUTEIbHBIM ITOKa3aTelNeM,
norapudM UHUCIA, CUHYC, KOCUHYC M TaHTE€HC NPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYNI0, PAalMOHAIBHOE YHCIO0, MUPPALUOHAIBHOE YHCIIO,
MHO)KECTBA HATypaJbHBIX, ILEJIbIX, PAallMOHAIbHBIX, JIEHCTBUTEIBHBIX
2 Yycell; yMEHHE HCMOJIb30BaTh TMPU3HAKU JI€IMMOCTH, HaWMEHBUINH
o0IIMi 1enuTeNb 1 HauMEeHbIlee od1iee KpaTHoe, anroput™ EBkinna npu
pEILIeHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIMOHHBIMU CUCTEMAMHU
CUMCIICHMS;  YMEHHME  BBIIOJHATH  BBIYMCIEHUE  3HAYCHUH U
peoOpa3oBaHus BBIPAXKEHUM CO CTENEeHsIMH U Jiorapupmamu,
npeoOpa3oBaHusl JAPOOHO-PAIMOHATBHBIX

BBIpa)KeHHfI; YMCHHEC OICPUPOBATH TOHATUAMU: ITOCICAOBATCIIBHOCTD,




apupMeTHUecKast Iporpeccusi, FreoMeTprIecKas porpeccus, 6€CKOHEUHO
yObIBaloIass  reoMeTpuuecKas  IpOrpeccus; yMEHHME  3a/aBaTb
MIOCJIEA0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (GOPMYII;
YMCHHC OINCPUPOBATH INMOHATUAMU: KOMIIJICKCHOC YMCIIO, COHpSI)KéHHBIC
KOMITJIEKCHBIE YHCJIa, MOAYJb U apryMEHT KOMIUIEKCHOTO 4YHcia, popma
3aIIMCHU KOMIIJICKCHBIX YHCCII (I‘GOMeTpI/IquKaSI, TPUTOHOMCTPHUYCCKAA U
anreOpanyeckas); yMeTh HpPOM3BOAWUTH apudMeTHdyeckue aeHCTBUS C
KOMIIJICKCHBIMH qucJiaMu, IMPUBOJUTH IMPUMCPBI HUCIIOJIBb30BaHUA
KOMITJIEKCHBIX YMCEJ; ONIEpUPOBATh MOHATHAMHU:  MaTpuna 2%X2 u
3x3, ompeneiauTeNb  MaTpHIIbI,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHE ONEepUpOBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAIBHEIE,
MOKa3aTeJbHbIe, CTENEHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHUS M HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHATUSIMU: TOXKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHUE pellaTb YpPaBHEHWS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IPUEMOB; pPEIIAThH
YpPaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI C IIapaMETpPOM; IIPUMEHSTH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHHUS MATEeMaTUYECKUX

3ala4 1 3a1a4 U3 pa3JInYHbIX obOmacrei HAayKHU U peaanoﬁ KHU3HHU

YMenue onepupoBaTh MNOHATHAMH: (DyHKUHSA, YETHOCTHh (YHKIUH,
MEePUOJUYHOCTh (DYHKIUH, OTPAaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee U HAaUMEHbLIee 3HAUYCHUS
(YHKIIMU Ha IPOMEXKYTKE, HEMpepbIBHAS (PYHKIIMS, aCUMITOTHI rpaduka
¢GbyHKIMH, TIepBasi U BTOpas NMPOU3BOAHAs (DYHKIMU, T€OMETPHUUECKUI U
(¢u3nueckuii CMBICT MPOU3BOJHOW, TMepBooOpa3Has, ONpPEAeIEHHBIN
UHTErpaj; YMEHHE HaXOJWUTh aCUMIITOTHl rpaduka (yHKIHUU; yMEHHUE
BBIUUCISATH MPOU3ZBOJHBIE CYMMBI, IPOMU3BEACHMS, YACTHOTO H
KOMIO3ULMU (YHKIUH, HAXOIUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GYHKIIMM; YMEHHME HAaXOJIWUTh IPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKUUA;
YMEHHE UCIOIb30BaTh MPOM3BOAHYIO ISl HCCIEAOBaHUS (YHKUUH,
HaXOJIUTh HAuOONbIIME W HAaWMEHBIINE 3HAUYEeHUS (QYHKIHA; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJb30BaHMEM arnapaTa MaTeMaTHUYeCKOTro
aHaJIM3a; MPUMEHSTh MPOU3BOAHYIO JUIS HAXOXKAECHUS HaWIydIlero

pEeIICHUA B MNPHUKIAAHBIX, B TOM YHCJIC COLHUAIBHO-DKOHOMHWYCCKUX H




(bu3MUeCKUX 3aa4axX; HAXOIUTh IUIOIMAIN U 00BEMBI (DUTY C TTOMOIIIHIO
WHTETpaia; MPUBOAUTH MPUMEPHl MAaTEMATHUYECKOTO MOJCITUPOBAHUS C

oMoIIIbio ¢ depeHIInaTbHBIX YPaBHEHUN

YMeHue ornepupoBaTh MOHATUIME: Tpauk GyHKIIUHA, oOpaTHas QyHKITHS,
KoMNo3ulusi (yHKIMWA, JTUHEHHAas (QYHKIUS, KBaapaTudHas (QyHKIMS,
pauMoHanbHass (QYHKLHMSA, CTENeHHas (YHKIMs, TPUTOHOMETPHUUYECKUE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKUE (DYHKIUH, TOKa3aTeNbHas U
norapupmuyueckass (QpyHKLUUH; YMEHHE CTPOUTh TIpadUKu H3yYEHHBIX
GyHKUMHA,  BBIIOMHATH  NpeoOpa3oBaHus  TrpaduKoB  (PYHKIHH,
UCIOJb30BaTh TPaQUKH U1 U3y4eHHsI NTPOLECCOB U 3aBUCUMOCTEH, MpH
peleHnn 3a7ad U3 APYruxX y4eOHBIX MPEJAMETOB W 3a/1a4 U3 PealbHOM
KHU3HHM;, BbIpaXaTb (OpMyJaMHU 3aBUCUMOCTH MEXAy BeJIUYMHAMM;
WCIIOJIB30BATh CBOMCTBA M TpaguKy QYHKIHN JUIS pEIIeHHs] ypaBHEHUH,
HEpaBEHCTB M 3ajlay C MapaMeTpaMu; W300pakaTb HA  KOOPAMHATHOMN
IJIOCKOCTH MHOXECTBA PEUICHUN YPAaBHEHMI,

HCPABCHCTB U UX CUCTEM

YMeHue pemniath TEKCTOBBIE 33Jayd pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOIEHTHI, JIOJHM U YacTH, HA JBWKEHHE, pabOTy, CTONMOCTh TOBApOB U
yCIIyT, HAaJIOTH, 33/1a4M U3 00JacTH yNpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIELOBATh IOJYYEHHOE PELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJbTAaTOB; yYMEHHE MOJAEIUPOBATH
peanbHBIE CUTyallUM Ha $A3bIKE MATEMAaTUKH; COCTABIIATH BBIPAXKECHMUS,
YPaBHEHUs1, HEPABEHCTBA U UX CHUCTEMBI 10 YCIIOBHIO 33/1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM alapara

anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue oneprupoBaTh MOHATUAMU: Cpe/iHee apu(pMeTHUYecKoe, MeInaHa,
HauOoJbIIIee M HAUMEHbIIIEE 3HAUEHUS, pa3Max, TUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YUCIIOBOrO HAabopa; yMEeHUEe U3BJIeKaTh, HHTEPIPETHPOBATh
nH(pOpMaIHIO, MPECTABICHHYIO B Ta0IUIaX, HA TUarpaMmax, rpadukax,
OTPa’KAIOIIYI0 CBOMCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHU; IPEICTABIISAT
nHpOpMaLMI0O € TIOMOIIbIO TalNWIl W JuarpamMm; HCCIeAoBaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCIE C MPUMEHEHHEM TrpaduuecKux
METOJIOB M  JJIGKTPOHHBIX  CpPEACTB; TpadUUecKd  HUCCIEN0BATh
COBMECTHBIE HAOJIOJCHUS C TIOMOUIbIO JIHarpaMm

paccenBaHys U JIMHEHHON perpeccuun




YMeHue oInepupoBaTh NOHATHUSAMU: CIyYaWHBIA OIBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTb CIyYalHOTO COOBITHS; YMEHHE BBIYHCISTH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUuecKux METOJO0B; MPUMEHSThH
(bOopMyJIBI CIIOKEHUS M YMHOXEHHS BEpOATHOCTEH, (GOpMylly IMOIHOM
BEpOSATHOCTH, (hopmyny bepHyin, komOuHATOpHBIE (hAaKTHI 1 (HOPMYJIBI;
OLIGHUBATh BEPOSATHOCTH pEaAbHBIX COOBITUH; yMEHHE OIEepPHUpPOBAThH
MOHATHAMH: CIy4yailHas BeNMYHMHA, paclpeiesieHue BEepOsTHOCTEM,
MaTeMaTHYeCKoe OXHUIaHHWEe, AMCIEPCUs U CTaHIapTHOE OTKIOHEHHE
CIIy4ailHOM BENWYMHBI, (YHKUIMU pacCOpelesieHus U IJIOTHOCTU
PaBHOMEPHOTO, TOKA3aTEILHOTO U HOPMAJILHOTO PacTpe/IeICHUN; YMEHUE
HCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeeseHUul s pelIeHus 3a/1ay;
3HaKOMCTBO C MOHATHUSIMH: 3aKOH OOJIBIINX YHCEIl, METOABI BEIOOPOYHBIX
WCCIIEIOBAaHUM; yMEHHE NPHUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJNBIINX YHUCEN B NPHUPOIHBIX W OOLICCTBEHHBIX SBJICHUSX; YMEHHE
OIEepUPOBATh MOHIATUSIMU: COUYETAHUE, MIEPECTAHOBKA, YUCIO COUYCTAHUH,
YHCIO  TepecTaHOBOK; OwHOM  HpIOTOHA; yMeHHE  IPHUMEHSTH
KOMOMHATOpHbIE (DaKThl U PACCYXKACHUS AJISl PEIIeHUs 3a/1a4; OI[CHUBATh
BEPOSTHOCTH  pEabHBIX  COOBITHIA; COCTaBJISITh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH MOJyUYEHHBIN Pe3yibTaT

YMeHue onepupoBaTh IOHATUSAMM: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IVIOCKUH YTOJI, ABYTPAaHHBIN
yroJ1, TPEXTPAHHBIN YroJl, CKPELUIUBAIOIIHUECS NIPAMBIE, IapAIIIIEIbHOCTD U
NECPpHNCHAUKYIIAPHOCTL NPSAMBIX U HHOCKOCTefI, Yrojia MCExAy IMpPAMbIMHU,
yroa MEXKAY MPSAMOM M IUIOCKOCTBIO, YIrOJd MEXAYy IIJIOCKOCTIMM,
paccTositHue OT TOYKHM 1O IIJIOCKOCTH, PACCTOSIHHME MEXKIY IPSIMBIMH,
paccTosiHue MEXAY IUIOCKOCTAMM; YMEHHUE UCIIOJIB30BaTh IIPU PELICHUU
3aa4 U3YUCHHBIC (i)aKTI)I U TCOPEMBI IIIAHUMCTPUU, YMCHHUEC OLCHHUBATH
pa3mepbl OOBEKTOB OKPYKAIOIIET0 MHpA; CTPOUTH MaTeMaTHYECKue
MOJEJIM C TOMOULIBI0 TE€OMETPUYECKUX NOHATHI H

BCJIMYHWH, PCIIaTh CBA3aHHBIC C HUMHU ITPAKTHUYCCKUEC 3aJa9n
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YMeHue omnepupoBaTh MOHATUAMU: IJIOMAAb (QUTYpBI, 00BEM (GUTYPHI,
MHOTI'Or'paHHUK, HpaBI/IJ'H)HI)II\/'I MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHUKA,
KyO, mapajuienenunesa, npusMa, mupamuaa, (Gurypa M TOBEpXHOCTH
BpalleHus1, MWIMHAP, KOHYC, map, cdepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTA THUPAMUJBI, TPU3MBI, KOHYCa, LUIUHApPA, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaJUICJICIIUIIEea, MHPAMUJbI, NPU3MBI, LWIXHAPA,




KOHyca, 11apa, pa3BEPTKA MOBEPXHOCTH, CEYEHUS KOHyca U LMIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHHMIO, CEUEHHE I1apa, IUIOCKOCTbD,
Kacaromasics cdepbl, HWIMHApPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, H300pa)kaTh MHOTOTPAHHUKHU, (GUTYPBI U MTOBEPXHOCTH
BpaLEHUs, UX CEYEHUS], B TOM YHCJIE C IIOMOIIbIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIBHO
(hopMyIIHpOBAaTh ONpPEAETICHUS U3Y4aeMbIX GUTYD, BBIIBUTATh TUIIOTE3bI O
CBOWCTBaX W NPU3HAKAX T€OMETPUYECKUX (HUTYp, OOOCHOBBIBATH WIIH
ONpoBepraTb MX; YyMEHHE MPOBOAUTH KiIacCUPUKAUIO GUTyp MO
pa3NMYHBIM TMPU3HAKAM, BBINOIHATH HEOOXOAWMBIC JOTOJHUTEIbHBIC

MOCTPOCHUSI
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YMeHue omnepupoBarh IMOHSATHSMHU: JBUKEHHE B IPOCTPAHCTBE,
MapajuIeNbHBIA MIEPEHOC, CUMMETpPHSI Ha TUIOCKOCTH U B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHHe TMOAO0OMs, MOAOOHBIE (UTYPBI; YMEHHUE
pacro3HaBaTh paBHBIC W MOJOOHBIC (UTYPHI, B TOM YHCIIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T'€OMETPHUECKUE OTHOIICHUS
MIPH PEIICHUH 3a/1a4; HAXOIUTh T€OMETPUYCCKHIE BETMUMHBI (JITTMHA, YTOJI,
IUIOIIA/Ib, 00BEM) MPH PEIICHUH 33124 U3 APYTHX Y4COHBIX IPEIMETOB U
W3 pEaNbHOW XW3HU; YMEHHUE BBIYHCIATH T'C€OMETPUUYCCKUE BEITHUMHBI
(nmuHa, yrom, MJoOWmAAb, O00BEM, IUIOMIAb TMOBEPXHOCTH), HCIONB3YS
M3Y4YCHHBIE (DOPMYIIBI M METOJBI, B TOM YHCIIC: TUIOMIA/(b TTOBEPXHOCTH
MUpaMHJIbI, TPU3MBI, KOHYCA, IUIUHPA, IUIOMAaas chepbl; 00hEM Kyoa,
MPSMOYTOJIBHOTO  IMapaJlIeNIeTIUIIe[a, MHPAMUIBI, MPU3MBbI, IHIUHAPA,
KOHyca, IIapa; YMEHHE HaxXOJWUTh OTHOIICHHE OOBEMOB

1oJ1I00HBIX pUryp
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VYMmenne OIICPHUPOBATH ITOHATUAMU: MIPAMOYTOJIbHAA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIIO, PA3JIOXKEHHE BEKTOpa Mo 0Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHEC HCIIOJIb30BaTh BeKTOpHI:IfI u KOOp)IPIHaTHBIfI METOL
JUIE  PEUICHHS TeOMETPUYECKUX 3a7ady M 3aJad JPYruxX y4eOHbBIX

npeaMETOB
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YMmenue BBI6I/IpaTB HO,Z[XO,Z[SIH_II/Iﬁ MCTOJ I PCIICHUA 3aa4U,; TIOHUMAaHUC
3HAYUMOCTH MATEMAaTUKW B HU3YYCHHU IMPUPOJHBIX H 06HICCTBGHHBIX
noponeccoB H HBHCHHﬁ; YMCHHEC  PACIIO3HABATH

IIPOABJICHUEC 3aKOHOB MAaTEMaTUKW B HCKYCCTBC, YMCHHE IIPHUBOJUTH




IIPpUMCPBI MAaTCMaTHYCCKUX

MaTeMaTHYECKOU HAyKH

OTKPBITUI

pOCCHIICKOI

u

MHUPOBOI




IHHEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
1 Hucna u BEIYMCIICHUS
11 Hatypanbhble u nensle yncina. [Ipu3Haku eTuMOCTH LEeNbIX Ynces
12 PanyonanbHble  uMcna. OOBIKHOBEHHblE U JIECATHYHBIE JPOOHM, IPOLIEHTHI,
' OCCKOHEYHBIC IEPUOIUYECKUE APOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JleficTBus ¢ apupmMeTnyecKumMu
' KOPHSIMU HaTypaJlbHOW CTENeHU
14 Crenens ¢ nenbM nokasarteneM. CTeneHb ¢ paluoOHaNbHbBIM NT0Ka3aTeneM. CBOMCTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHT'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHbIC H HATYpaIbHbIE JOTapU(MBbI
JleficTBuTenbHble  uyucha. ApUpMeTHYECKHe Omepauud ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnmkEéHHbIEe BBIYMCICHUS, IIPABUIIa OKPYTIIEHUS, IPUKHU/IKA U OLIEHKa
pe3yibTaTa BRIYMCICHUN
18 [IpeoOpazoBanue BEIpaKEHHUHA
1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPAaBHEHUS
2.2 HppanmoHaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazarenbHble U JorapuMUUecKre ypaBHEHUS
2.5 [enble u ApoOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HpparmonanbHble HEPABEHCTBA
2.7 [TokazarenbHble U JorapudmMUUecKrie HepaBeHCTBA
2.8 Tpuronomerpuieckre HepaBeHCTBA
29 CucreMbl U COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamu
2.11 Matpuiia cucTeMbl TMHENHBIX YpaBHEHUN. OnpeaennTenb MaTpULIbI




3 OyHKIMH U TpadhuKu
31 OyHKIUA, cnocoObl 3amanus ¢GyHKuU. ['paduk dyHkuuu. B3aumHo obOpaTHBIC
' ¢dbynkuun. YétHpie 1 HeuéTHbie PyHkiuu. [leprnoaunyeckue GyHKIUN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymu ¢yHknuu.
32 IIpomexxyTkn  3HAaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKILIHH.
' Makcumymbl 1 MUHHUMYMBbl (yHKIUH. HambOonbliee W HauMeHblee 3HAYCHUE
(GyHKLIMU Ha IPOMEXYTKE
23 CreneHHass (yHKUUS C HaTypaJbHBIM M IeJbIM IOKa3areiaeM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuueckne GpyHKIIUHN, UX CBOWCTBA U TpaduKu
3.5 [Toka3zarenpHast U norapupmMudeckas QyHKIUN, UX CBOWCTBA U Tpaduku
26 Touku paspeiBa. Acumnrotel rpadukoB  QyHKnwmiA. CBoicTBa  (DYHKIIHIA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHU [1OCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyia cI0KHBIX IPOLIEHTOB
4 Hauana maremaTiueckoro aHaamsa
41 [IpousBoanas pynxuun. [Ipon3BogHbIE SIeMEHTAPHBIX (QYHKITHIA
[IpuMeHeHHe NPOU3BOJHOM K HUCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 skcTpeMyMbl. HaxoxieHne HanOoNbIIero U HAaMMEHbIIEro 3HaueHUs (QYyHKIUU Ha
OTpe3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa 1 JIOruKa
5.1 MHoecTBO, onepaiuu HaJ MHOXecTBaMu. Jluarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHoCcTh
6.3 Kombunartopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpallICHHUS




7.5

KoopauHnats! 1 BEKTOpHI




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa ¥ Hadaira MaTeMaTHYeCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus. 10-11 knacc. Aranacsu JI.C., byty3os B.®., Kagomues C.b. u np.
AxmmonepHoe obmectBo «M3narensctBo «lIpocBemnenney

METOJUYECKHUE MATEPHUAJIBI IJI5S1 YYUTEJA

bapakosa Enena Anekcannposia YHEBHO-METOMYECKOE
OBECITEYEHUE IMPETIOJABAHUA MATEMATHUKA

(B TOM UUCJIE HA YT'JIYBJIEHHOM YPOBHE) CPEJIHEE OBIILIEE
OBPA30OBAHME 10-11 KJIACCBI 101000, r. Mockga, yi. )KykoBckoro, 1. 16
®I'BHY «MHCTUTYT cofepkaHus U METOJIOB 00yueHus» info@instrao.ru
https://instrao.ru

Epmosa A. I1., 'onoGopoasko B. B. CamocTosiTenbHble U KOHTPOJbHBIE pa0OThI
o reometpun s 10 knacca, — M. : MIJTIEKCA, — 2013 roa.

3anauu v ynpaxkHeHust Ha rotoBbix ueptexkax 10-11 knacc. E.M. PabunoBuu.
«MIJIEKCA», «TUMHA3US», MockBa — Xaprskos , 2006 roz.

3uB b.I'. lunaktnueckue maTepuansl mo reometpun ais 10 kimacca. M.
IIpocsewmenue, 2018

Kosanesa I'.I1, Mazyposa H.W. reomerpus. 10-11 kiacchl: TeCThI IS TEKYIIETO
u oboOmiaroriero KouTpossi. — Bonrorpan: Yuurens, 2009.

Bb.T'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu nmo reometpuu ais 7 — 11
kinaccoB. — M.: [Ipocsemenue, 2003.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET

http://www.fipi.ru/

http://www.math.ru

http://4ege.ru/

https://ege.sdamgia.ru/
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/1togovyj-analiticheskij-
sbornik-2017.pdf
http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-
itogovoy-attestatsii-po-matematike
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