MHHHCTEPCTBO I[TPOCBEIIEHNAS POCCUNCKOM ®EAEPALIUNA

Hosocubupckas 00/1acTh
JIoBOJIEHCKHE paiioH
MKOV Jlosoaenckas COII Nel

COI''TACOBAHA: YTBEPXIIEHA:

3AYBP JIMpeKTop MIKOJIBI
Q””/” Yoot

CTynaK({B; E.A. Ko63ucrosa U.B.

«26» aBrycra 2026r. «28» aBrycra 2026r.

AOOKYMEHT NMOAMUCAH
ONEKTPOHHOW NOAMUCHIO

CepTudukat: 434EAF098D09A0D32C46E55B5D4DC0O0B
Bnapeneu;: Ko63avucrosa MpuHa BuktopoBHa
OencteuteneH: ¢ 11.12.2025 o 06.03.2027

PABOYASA ITIPOTPAMMA
(ID 10137593)

yuyeOHoro npeamvera «[eomerpus. ba3zoBbiii ypoBeHb»

g obyuaromuxcst 10-11 knaccos

" ¢. oBoabHOE
2026



MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca « Anredpa u Hayajla MaTEMaTUYECKOTO
aHaju3a» 6a3oBoro ypoBHs aiis oOydaroniuxcs 10-11-x kinaccos MKOY
Hosonenckas COII Ne 1 pazpaboTana B COOTBETCTBHH C TPEOOBAHUSIMU:
®denepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
Denepannumny;

npukaza Muno6paayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHUH PeaepaabHOTO
roCyapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIapTa CPETHErO OOIIEro
o0Opa3oBaHUs;

npuka3za MunnpocsenieHus ot 18.05.2023 No 371 «O0 yTBepx’AeHUN
denepanbHO 00pa30BaTEILHON MPOTPAMMBI CPETHETO 0OIIETO 00PA30BAHUY;
npuka3za Munnpocsenienus ot 22.03.2021 No 115 «O6 yrBepxaenuu [lopsiaka
OpraHu3alyy U OCYIECTBIEHUS 00pa30BaATENbHOM JAESTEIBHOCTU IO OCHOBHBIM
o0ureo0pa3zoBaTeabHbIM POrpaMMaM — 00pa3oBaTesIbHBIM ITporpaMmMam
Ha4yaJIbHOTO OOIIETr0, OCHOBHOTO OOIIETO M CPEIHEr0 OOIIEro 00pa3oBaHUMY;

CII 2.4.2.4283-26 «CaHuTapHO-3MUIEMUOJIOTUUECKUE TPEOOBAHUS K
OpraHu3alysaM BOCIIUTAHUS U 00yUYEHUS, OT/IbIXa U 03/I0POBIICHUS JETEH U
MOJIOZICKHY, YTBEPKIEHHBIX TOCTAHOBJICHUEM IJIaBHOTO CAHUTAPHOTO Bpaya OT
02.06.2026 Ne 19;

CanlluH 1.2.3685-21 «I'urneHn4eckrne HOpMAaTUBBI U TPEOOBAHUS K 00ECIICYCHUIO
6e3omacHOCTH U (WH) OE3BPETHOCTH JIJIsl YeITOBEKa (PaKTOPOB CPEebl OOUTAHHS,
YTBEPKIAEHHBIX ITOCTAHOBJIEHUEM IJIaBHOT'O CaHUTApHOTro Bpaya ot 28.01.2021 Ne
2,

KOHIICTIIIUY Pa3BUTHS MAaTEMaTHIECKOTO 00pa30BaHus,

YTBEPKAECHHOU pacnopsokeHuem [IpaBurensctBa ot 24.12.2013 Ne 2506-p;
KOMILUIEKCHBIM IIJIAHOM MEPOMPUSTUN 1O MOBBIIIEHUIO KaueCTBAa MAaTEMATHYECKOIO
U €CTECTBEHHO-HAy4YHOro oOpa3zoBaHus Ha nepuoj 10 2030 roxa.

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YPOBHS IS
obOydaromuxcst 10 —11 kmaccoB pa3paboTaHa ¢ y4éTOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMIA, MPETBABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, M TpPaIUIIAN
poccuiickoro oOpa3zoBaHus. Peammsarusi mporpaMMbl 00€CIEUYMBAET OBJAJICHUE
KITFOUEBBIMA KOMIETCHITUSIMU, COCTABJISIONIMMUA OCHOBY JJII CAMOPAa3BUTHS U
HETPEePBIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOMICKYJIbTYpHOTO, JIMYHOCTHOTO M
MO3HABATEJILHOTO PA3BUTHS IMIYHOCTH O0YUAIOIIUXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTp ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi OOYCJIOBIIEHa TMPAKTHUYECKOW 3HAYMMOCTBHIO METANpEAMETHBIX U
MPEAMETHBIX PE3YJIbTATOB OOYYECHHsS] TE€OMETPUU B HAIpPABICHUU JUYHOCTHOTO
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pa3BUTHs OOyyaromuxcsi, (QopMUpoBaHUs (YHKIMOHATBHOM MaTeMaTUYeCKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX YICOHBIX AUCIUIUIMH. Pa3BuTHe y 00ydarommxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUU TECOMETPUUYECKHUX
abCTpakilfii, COOTHOIICHHH PEAIbHOTO0 M HWICAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMAaTUYECKOM HAyKOM SBJICHUM M IMPOLECCOB PEAIBHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MaTeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
ydaluxcsa, a TakKe KauecTB MBIIUICHHUS, HEOOXOAMMBIX IJs aJanTaludd B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTrpust sBisieTcsi OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl, TaKk Kak OOECIeYMBAeT BO3MOXKHOCTh H3YyUYECHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK M TyMaHUTAPHOM.

Jlormueckoe MbllIUIeHHE, (HOpMHUpPYEMOE NpPU H3YYEHHH OO0YyYaroIMMUCS
MOHATUHHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€ pELICHUS TEOMETPUYECKHX 3aJad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS MPHU PEHICHUH 3a/ad €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCeX 00JacTIX AeSITeIbHOCTH uejoBeka. OpHeHTauus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIIOBHUE €ro ColHalbHOro ObiTHs, (opma
OTPaKEHHUSI OKPYXAIOIIET0 MHpPA, YCIOBHE YCIEIIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  JeWCTBUTENLHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4eOHONM U TPYHOBOH JESITEIBHOCTH,
SBIIAETCSI OJHUM W3 MPO(ECCHOHATBHO BaXXKHBIX KAadyecTB, MOITOMY aKTyallbHa
3amadya (GOpPMUPOBAHUS y OOYUYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPaKTUYECKON JAESTEIHHOCTU 110 MHOTUM HAIIPaBICHUSIM.

[lens ocBoeHust mporpammbl yuebHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 00yueHuss — o0O0Ieo0pa3oBarebHOE U OOILIEKYJIbTYpPHOE pAa3BUTHE
oOyvaromuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTHM  NpUOOpETeHus |
UCTIONB30BAaHUSI CHUCTEMAaTUYECKUX TE€OMETPHUYECKHX 3HAaHWW U JICWCTBHUH,
CHelM(PUUHBIX T€OMETPUH, BOSMOKHOCTH YCHEIIHOTO MPOJOIKEHHsI 00pa30BaHUs
10 CIIELUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCIOIb30BaHUEM F€OMETPHUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeJHAa3HAUYeHa JUIsl
00yJarommXxcs CpeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOTO 00miero obpaszoBanms. Takum oOpazoMm, oOyuaromuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTH4YECKHE YMEHUS, CBSI3aHHbIC
co creuuukoil TreoMeTpur U HEOOXOAUMBIE ISl JKU3HM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPHUIO Oolee



IyOOKO, €ClIM B JlaJbHEHIIEM BO3HUKHET HEOOXOJIHMMOCTh B TI'€OMETPUYECKHX
3HAHUAX B MPOPECCUOHANBHOMN 1eATEeIbHOCTH.

JlocTmkeHre 1enM OCBOECHHMS MpPOrpaMMbl OOECIEUMBAETCS PELICHHEM
COOTBETCTBYIOIMX  3ajad. llpuopureTHplMM 3ajayaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (opMupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJBTYPbI 1 OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHpoBaHHE TMPEACTABICHUS O MHOTOTPAHHMKAX W TellaX BpaICHUS
KAaK O BaXHEHIIMX MATEMAaTHYECKUX MOJENSX, IMO3BOJISIOIINX OMUCHIBATH
Y U3Yy4aTh Pa3HbIC SIBICHUS OKPYKAIOLIETO MHUPA;

e (QopMupoBaHuE yMEHHs paclo3HaBaTb Ha YepTeXkax, MOACIIX U B
peabHOM MHPE MHOTOI'PaHHHUKH U TeJla BPaLCHUS;

e OBJIAJICHUE METOJIaMU pELICHUs 3aJau Ha MOCTPOEHUS Ha U300paKeHUsX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHuE yMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSTHSIMHU O
MHOTOI'PaHHHMKAX M T€JaX BPALEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  AJITOPUTMAMM  pEUIEHUS  OCHOBHBIX  THUIIOB  3aj1ay;
dopMHpOBaHME YMEHHS MPOBOAMTH  HECIOXHBIE JIOKa3aTeJIbHbIC
pacCyXJIeHHs B XOJ€ PELIEHUs CTEPEOMETPUYECKMX 3ahad M 3a7ad C
IPaKTUYECKUM COJIEPIKaHUEM;

e pa3BUTHE  HUHTEJUIEKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEHN
oOydaromuxcs, I03HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUI, KpUTUIHOCTH MBIIUICHHUS;

e (opmupoBaHHE (GyHKIMOHATIBHOU IPaMOTHOCTH, pEJIEBAHTHOM
r€OMETPUU: YMEHUE PACHO3HaBaTh IMPOSIBICHUS T'€OMETPUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX U MPU U3YUYEHUU JPYTHMX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEM U 3aKOHOMEpHOCTEH, (OpMynIHpoBaTh HUX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIETHU, TPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl pPELIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4y, MHTEPIIPETUPOBATh U OLIEHUBATH MMOJTYUYEHHBIE PE3YJIbTATHI.

OTIMYNTENBPHON OCOOEHHOCTBIO MPOTPaMMBI SIBIISIETCS BKIIOUEHHE B KypC
CTEPEOMETPUM B HAyaJle €ro H3y4YeHWs 3a]ad, pEIIaeMbIX Ha YpOBHE
UHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hax
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O
MBIILJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAIbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HAMSIIHO-KOHCTPYKTUBHOMY METOAY OOYy4Y€HHs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTb IPEIMETHO-



IIPAKTUYECKON JEATEIBbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
y4almmxcsi B Kypce CTEPEOMETPUM IPOBOAMTCA 3a CUET peuleHus 3aaad Ha
CO3/laHMe  IPOCTPAHCTBEHHBIX 00pa3oB M  3a7ady Ha  ONEpPUPOBaHUE
IPOCTPAaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a MPOBOJIUTCA C OIMOPOW Ha
HarJIAIHOCTh, @ OIIepUpOBaHUE O0Opa3oM — B YCIOBHUSX OTBJICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHNUS €T0 UCXOIHOTO COJIEPKAHUS.

OcHOBHBIE cozepiKaTelbHble TUHUN Kypca «l'eomerpunm» B 10-11 kiaccax:
«MuororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpameHus»,
«BeKTOophl U KOOpAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacmpenensercss HE TOJbKO MO COJAEpKAaTElIbHbIM JMHUSAM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHusl.

Conepxanue o0Opa3oBaHHs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjbTaTaM
OCBOEHHUsI pabouell mporpamMmbl, pacHpeles]€HHbBIM 1O ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATHUSIMU Y HABBIKAMM OCYILECTBIIUIOCH MOCIEI0BATENBHO U MOCTYIATENBHO, C
COOJIIOICHEM TMPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIINCH B
OOIIYyI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOydyaroUuXcs, pacliupss M
yriyosisisa e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpuum orBoautcs 2 4yaca B Henemo B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHbIX yaca.

JIitst peau3anuy MporpaMMBbl UCTIONB3YIOTCS YUSOHUKH, JOMYIIICHHBIC K
HCIIOJIb30BAHUIO MPHU pPeATU3aAIMN UMEIOUTUX TOCYIAPCTBEHHYIO aKKPEIUTAIIUIO
o0pa3oBaTeIbHBIX MPOrPaMM HavyaJIbHOT'O OOIIETr0, OCHOBHOI'O OOIIET0, CPEIHETO
o01iero oOpa3oBaHus OPTaHU3AIUSIMH, OCYIIECTBISIONMUME 00Pa30BaATEIHHYIO
JIEATENbHOCTD, MpuKa3oM Munnpocsemenus ot 22.06.2026 Ne 436:
Maremartuka: anreOpa U Ha4aja MaTEMAaTUYECKOTO aHaIn3a, TeOMETPHSI.
['eometpus, 10—-11 knacc/ Atanacsn JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AkuuonepHoe oomectBo «M3narensctBo "[IpocBemienne»;

DJIEKTPOHHBIE 00Pa30BaTEIIbHBIC PECYPCHI, TOMYIIICHHBIE K UCIIOIb30BaHUIO MPU
peanu3alyy UMEIIIHNX TOCYAapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTelIbHbIX
IpOrpaMM HavyajibHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEeTHEr0 00IIEro
oOpazoBanus npukazom Munnpocsemienus ot 23.07.2025 Ne 551:

D0P: «I'eometpus, 10 kmace». OO0 «AKmacey;

Maremaruka. ['eomerpusi. UntepaktuBnbie 3aganus. 10 kinacc. OO0 «CkaeHry;
[Mudposoii kypc «I'eomerpusi» 10 xkmacc. DI'AOY BO «I'ocynapcTBeHHBIN
YHUBEPCUTET MPOCBEIICHUS;
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o bubnuoTeka aMeKTPOHHBIX 00pa3oBaTENbHBIX pecypcoB. ['eomerpus. 10 - 11

kJaccbl. MHororpannuku. Tena Bpamenus. Ctepeomerpusi. Harnsigaeie ypoku.
000 «9K3AMEH-MEJINA».



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHSITUS ~ cTepeoMeTpuu. Touka, TmpsAMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuyieJibHble M CKpeuuBaromuecs mnpsmele. [lapamiensHOCT OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU M IUIOCKOCTHU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapaieabHble IJIOCKOCTH; CBOWCTBA
napajjiebHbIX TUiockocTel. [lpocreifive mnpocTpaHcTBeHHbIE (UTYypBl Ha
IUIOCKOCTH: TETPa’ap, KyO, MapajuieenuIe]]; HOCTPOEHUE CEUEHU.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, TNPSAMBIE MapajuIebHbIE W TEPHECHAUKYJSPHBIE K IIJIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsSMOu
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKUUst  (GUTypbl  Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAuKyIspax.

MHoOrorpaHHuKHu

[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHHMKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuka. [Ipu3ma: N-yronbHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI, TIpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAA IMOBEPXHOCTh MIPU3MBL. [Tapamutenenunen, MPAMOYTOJIbHBIN
napajuienenunes; u ero cpoucrsa. [lupamupa: N-yroinpHas nupamuja, I'paHd U
OCHOBaHHWE MUPAMUIbI, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCeu€HHas MNUpaMuia. ODJEMEHTbl TpuU3Mbl W nupamujbl. [IpaBunbHbIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWJIBHOIO MHOIOTPAHHUKA; MPaBUJIbHAS IPU3MA U
[IpaBUWIbHAS IHPAMUJA; [pPaBWIbHAsg TPEYTroJibHAs NUPaMHUAA W TPABUIIbHBIN
teTpadip; KyO. IlpencraBieHre o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’dp,
noaeKadap v ukocadap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHMM B MNHpaMHAaxX, Mapajuielienunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBL.
[Tnomans OOKOBOM TMOBEPXHOCTHM W TMOBEPXHOCTH MPaBUJIBLHOW MUpaMUJIbI,
TeopemMa O Iulomanu yceu€éHHou mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue IUJIMHIPUYIECKON
MOBEPXHOCTH, OCh LWJIUHAPUYECKON TMOBEpXHOCTU. [lunuHIp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasyromias W OCb;, IUIOMaJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KoHyC: ocHOBaHME U BepinHa, oOpasyronias
U OChb, IUIOMIaJb OOKOBOM U TOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAaMeTp; IJIOMIAAb MOBEPXHOCTU C(hephl.
B3anmHoe pacrnosoxxeHue chepbl U MIOCKOCTH; KacaTellbHasi TJI0CKOCTh K cdepe;
MJI01a/1b CEPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIIMH/Ipa U KOHYCA.

KoMmOuHanuu Tenm BpamieHUss ©M  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPaHHUK, WU TEJIO
BpalCHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béEMeE
NpSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM HUIMHApA,
konyca. O0BEM 1mapa u miomaas chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXKAY IUIOHIAASMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajuielbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUs
nrapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha m1ockocTu U B mpocTpaHcTBe. ClOKEHUE U BEIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TpaBUJI JEUCTBUU C BekTopamu. [IpsmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaun B
KOOpAWHATaX. YTol Mexay Bekropamu. CKalIpHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4yeOHOTO TpeaMeTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOIO WI€HAa POCCUHUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYCCKHX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TrpaxiaaHCKoro ooOmecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBbHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMUA 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOLLJIOMY U HaCTOSIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUUYECKOM IITKOJIBI,
K MCIOJIb30BAaHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOTusX, chepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OJTHUYECKOTO  IOBEIACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3az7ay, peleHn, paccyXICHUN;
BOCIPUUMUYHUBOCTHIO K MATEMAaTUUYECKUM aCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS MPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBoro u 6e3omacHoro obpasa KW3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATAHCUPOBAHHBIN PEKUM 3aHSATUU U

OT/IbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyay, OCO3HAHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
pasmuuHbIM  cepam  TPOPECCHOHATBHOW  JIEATCIIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M € MPHIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBIOOP
Oynymel mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HCHHBIC TUIAHBI;



FOTOBHOCTBIO M  CIHOCOOHOCTHIO K MaTeMaTU4eCKoMy OOpa3oBaHUI0 U
caM000pa30BaHUI0 HAa TPOTSIKECHUU BCEU JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKON HAPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYyphl, IMOHWUMAHHEM BIUSHHUS
COIMAITEHO-?)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
CpeImbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOseM;
OpHEHTalMell Ha TMPUMEHEHHE MaTeMAaTHYeCKHX 3HAHWM JUIsl perieHus 3a1ad B
00JaCTH OKpYy’Karomiell cpeapl, IUIAaHUPOBAHMUSI TOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM JIJIsl OKPYXKAIOLEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MpPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl 4YeJOBEHYECKOM AesTeNbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH ISl DPA3BUTHUS I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTEeMaTUKH W MaTEeMaTUYECKON KyJIbTypOW KaK CPEJCTBOM TO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yTCA OBJIAICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUSHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetlCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJCamweeo  Mupa;  npumeHeHue  J102UHeCKUXx,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIABIIATHh U XapaKTEPU30BaTh CYNICCTBEHHBIC NMPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATUH, OTHOUICHWH MEXIY TNOHATHAMH; (OPMYJIUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeOOPa30OBBIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YAaCTHHIE W OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H W
npotuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npejiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e JleJaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKHU, JIEYKTUBHBIX M
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHUI (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEITLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJb30BaTh BOIMPOCH KaK MCCIEAOBATEIbCKUI HHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBIWBATh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHWIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
0o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, POLECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUS] U BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIEHHI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMpoliecca, a TaKXKe BbIIBUTATh
MIPEATOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMAIIMH, TaHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BOMPOC U IS PEIICHUS 3a]a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3jIUYHBIX  THUIIOB,
aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTYypHUpOBaTh MH(MOPMAIIUIO, TIPEACTABIATh €€ B Pa3IWYHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHbopMauu o CaMOCTOATEIBLHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUYHO, TPaMOTHO BBbIpa)XaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJy pellieHus 3aJjaul, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
poOJIeMBbI, pelIaeMoi 3aJ1a4M, BbICKa3bIBATh MU, HAIIEJICHHBIEC HA MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyInupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
OPEACTaBIATh  PE3yJbTaThl  pEIIeHHs  3aJaud,  IKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4vecTBo:

3)

NMOHMMAaTh W  HWCIONB30BaTh  MPEUMYIECTBA  KOMAaHIHOW U
WHIUBUTYTBHON PaOOThI IPH PEIICHUH YUEeOHBIX 3a/1a4; TPUHUMATH I1E]Th
COBMECTHOUW JCSATEIHHOCTH, TIUIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
U pe3ynbTar paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 pelieHus
C Y4€TOM HMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopMarmm.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUU W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BIIAJICTh CIOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIpolecca u
pe3yibTaTa pelieHusl MaTEMaTUYEeCKOM 3a71auu;

NPEIBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUU
3a7a4M, BHOCUTHb KOPPEKTHBBI B [ICITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, JAaHHBIX, HAMJICHHBIX OITMOOK, BBISBICHHBIX TPYTHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMU: TOUYKA, NIPsAMas, IIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IPU PEUICHUU
reOMETPUYECKHUX 3a7ad.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccudumnupoBaTh B3aUMHOE pacCIOIOKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TpaHW JBYTPAaHHOIO YIJIa,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yroyl JBYIPaHHOIO yIJa; rpajycHas Mepa
JBYTPAaHHOT'O yTJa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUJILHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMuia; MpU3MA,
PsIMOYTOJIBHBIN NapaJijiesienumne, Ky0).

KnaccupumnupoBatp ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHHS  AJiA
KJacCU(pUKauu (BBITYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE IPU3MBbI, [IApAJIEIIETIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrb ceyeHUss MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00paslam Uiu
QITOPUTMAM, IPUMEHSISI W3BECTHBIE AHAIMTUYECKHE METOJbl MPHU PELICHUU
CTAaHJAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMHM, OT TOYKM JO IPAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEIIMBAOIIUMUCS MTPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3lam Wiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCIECHHE YIJIOB  MEXAY
CKPEIIMBAIOIIUMHACA MNPAMBIMHA, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisatb 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTIOTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (OpMYyJ; BBIYHCIATH COOTHOIICHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00bEMaMU TTOI00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U
IJI0CKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPECTABICHHYIO Ha YepTexkax U
PUCYHKAX.

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, NPEANnoaaralinX HECKOJIbKO IaroB PEUICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHAT, OpocTEHIIME MPOTPAMMHBIE  CPEICTBA U AJIECKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOaNTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IppMeHATh MOTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAIBHBIC
CUTyallul W IPUMEHATh HM3YUYCHHBIE IOHATHUS B IPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIHPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallud Ha s3bIKE TI'E€OMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUHI U TEOpeM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATHSIMH: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yroliue
IWIMHIPUYECKON  TMOBEPXHOCTH;  IWIMHADP;,  KOHWYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIEeCKOH TOBEPXHOCTH, KOHYC; cheprudecKkasi HOBEpPXHOCTb.

Pacno3naBathk Tena BpamieHus (UIWHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CETMEHTA; IIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beruncnsath  00BEMBI M MIJIOMIATM  TOBEPXHOCTEH  Tell  BpalieHus,
TrE€OMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy W
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEIO
BpaIcHUs.

BbIYUCIATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH U 00BbEMaMU
MOTO0HBIX TEJL.



N3o0paxars u3zydaeMble (QUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrIMmoHATh (BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHHUS.

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOpPa30BbIBATH HHMPOpPMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeJCTABICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE [EUCTBUSL CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YUCJI0, OOBSICHATH, KAKHMU CBOMCTBAMH OHM 00J1aJaloT.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSAMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbBIE
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMHM, CKaJISIPHOEC MPOU3BEACHHUE, pPaCKIaJblBaTb BEKTOp IO JIByM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3a/a4, MPEANOJararoluX HECKOJIBKO IIAr0B PEIIEHUs], €CJIH YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme.

Pemars mpocredme reoMeTpuYecKue 3aJlaud Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha J0KAa3aTeILCTBO MAaTEMATHUECKWX OTHOIIEHUU W
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHss
M3BECTHBIE METObI IIPY PEIICHUHN CTAHAAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, OpoCTEHlIMEe MPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOANTE TpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKA3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyalluM W TPUMEHSATh HW3YYEHHBIE IIOHATHS B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallul Ha S3bIKE TE€OMETPHM, MCCIEI0BATh MOCTPOCHHBIE MOJEIHN C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos
Ne HaumeHoBaHMe pa3/iesioB U TeM JuaexkTpoHHbIe (LM (pPOBbHIE)
Kontpoabubie IIpakTnueckue
n/n NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edso00.ru/C503R7VIP
IT .
2 PAMBIC 1 TIOCKOUTH B HIPOCTPANCTBE . 12 1 https://m.edso00.ru/WT7NSO14T
[TapannenbHOCTh MPSMBIX M IUIOCKOCTEH
IT
3 epHeHHHIfyﬂﬂpHOCTL HpAMBIX 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEN
4 VYTIbl MEXAy IPSAMBIMU U TUIOCKOCTSMH 10 1 https://m.edso00.ru/R3SMETBTQ
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/XPW9USFB2
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso00.ru/010FX2SJB
7 IToBTOpEHME: CEUEHMS, pACCTOSHUS U YTIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME


https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KITACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm

KoaudecTBO 9acoB

Konrtpoasnbsie IIpakTnueckue

duekTpoHHbIe (LM poBbIE)

NMPorpamMmbl Bcero o0pa3oBaTejibHbIE Pecypchl
padoThI padoThI
Tena BpameHus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMEI TEN 5 1 https://m.edsoo.ru/BOYORVIYC9
B
CKTOPBL H KOODAMHATRL B 10 1 https://m.edso0.ru/4ANCL4GOMF
MPOCTPAHCTBE
[ToBTOpenue, 06001IEHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
cCUcreMaTtni3anus 3HaHNUu
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME


https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHHOYPOYHOE INTAHUPOBAHHUE

10 KITACC
KosmnuecTBo yacos
Ne Hara JJeKTpOHHbIE N (poBbHIE
Tema ypoka Konrtpoabsnbsie IIpakTnueckue
n/n Bcero H3y4eHusi  00pa3oBaTe/IbHbIC PeCypPChI
padoThI padoThI

OcHOBHbIE TOHATUS
CTEepEOMETPHUU: TOUKA, IpsMas,
IUIOCKOCTh, TPOCTPAHCTBO.
[IpaBuna n3obpaxxeHus Ha
PUCYHKAX: U300paKEeHH
IIJIOCKOCTEM, IapajuIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/D3VCJIJ7UN4

[TonsaTHA: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIINECS 1
IpsiMasi ¥ IJIOCKOCTh

https://m.edso0.ru/NR6VJYCGK

ITonsarus: MMEPCCCKAOIMNECCA
IIJIOCKOCTH, IICPECCKAIOIINUCCA 1
nmpsamMasd U 1mioCKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C MHOI'OrpaHHUKaMUu,
I/1306pa)KCHI/Ie MHOI'OI'PaHHHUKOB
Ha pUCYHKaX, Ha IIPOCKIIMOHHBIX
YCpTEIKAX

https://m.edsoo.ru/KMUQPILLO

Hauanbpabie cBeieHns 0 KyOe u
nUpaMue, UX pa3BEPTKU U
monenu. CeueHust
MHOT'OTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBenieHHs 0 KyOe u
MIApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOI'PaHHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM
IMOCTPOCHHUU CTCPCOMCTPHUM:
AKCUOMBI CTCPCOMCTPUH U
CIICACTBUSA N3 HUX

IlousiTre 06 aKCHOMATUYECKOM
MOCTPOEHUHU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX

IlonsaTre 00 akCHOMAaTUYECKOM
IIOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

https://m.edsoo.ru/YPKS5MLJL

10

IlonsaTre 00 akCHOMAaTUYECKOM
IIOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHN U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/I3A98J6Z9

11

12

BzaumHoe pacnonoxxeHue
MPSIMBIX B TIPOCTPAHCTRBE:
nepecekarouecs, napauieabHbie
U CKpPELIMBAIOIINECS MPSIMbIE

[TapamienbHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
napajuleJIbHbIE IPSIMBIC B
IIPOCTPAHCTBE; NAaPaAJIIEIBHOCTD
TPEX MPSIMBIX

https://m.edsoo.ru/lUIW8KR5Q

https://m.edsoo.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[TapanienbHOCTh NPSIMBIX U
IUIOCKOCTEMN B IMTPOCTPAHCTBE:

13 . https://m.edso0.ru/PO5J6D23U
[MapasienbHOCTh IPSIMOit U
IIJIOCKOCTH
v

14 HIBL € CONATIPABICHIRIMA https://m.eds00.ru/LLIAVHVBW
CTOPOHAMU
v

15 PO MEHLY TIDAMBIMI B https://m.edsoo.ru/KGJIM8OEUK
MIPOCTPAHCTBE
v

16 FOI MO TIAMBIMIL B https.//m.eds00.ru/24L VWHOVS
MIPOCTPAHCTBE
11 i

17 APAVICTRHOCTS TIOCROCTEN https://m.eds00.ru/BUSTQ9HZT
napayienbHbIe MIIOCKOCTH
CBolicTBa napajie

18 BOHCTE rvl DALICILHBIX https://m.edso0.ru/OKQQK2ABA
IIOCKOCTEHN
[Ipocreiimme MpocTpaHCTBEHHBIE

19 (Guryphl Ha MIOCKOCTH: TETPAdIP, https://m.edso0.ru/MRT13XP79
Ky0, mapaJuienenumnes

20 [locTpoenue ceuenumii https://m.eds00.ru/DISAX05J8

21 [Moctpoenue ceuenuit https://m.edsoo.ru/20GC3ZP9P
KonTponbHas pabota mo Teme
"IIpssmble 0CKOC

22 PAMBIC H TT me https://m.edsoo.ru/BI1405QJEB
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U MJI0CKOCTEN"
[leprieHAUKyYIAPHOCTD NPSAMOU U

23 TUTOCKOCTH: TIEPTICHIUKYIISIPHBIC https://m.edsoo.ru/RN45YBO8SR
MpsIMBIC B IPOCTPAHCTBE
IT

24 PAMBIC IAPRIDICILHME M https://m.eds00.ru/32MXRZDDL

NCPpHNCHAUKYJIISIPHBIC K INIOCKOCTHU



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

26

27

HpﬂMLIC mapauiCJIbHbIC U

NCPpHNCHAUKYJIISIPHBIC K INIOCKOCTHU

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSMON U TJIOCKOCTH
[Ipu3Hak nepneHuKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

28

29

30

Teopema o npsimoit
NepHEeHAUKYISIPHON MIIOCKOCTH

Teopema o npsimoit
MEPIEeHIUKYISIPHOM IJI0CKOCTH
Teopema o npsamon
MEePIEeHIUKYISIPHOM MJI0CKOCTH

https://m.edsoo.ru/YOIQSMOH1

https://m.edsoo.ru/81R5KU5RJ

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHIUKyNISIp ¥ HAKIIOHHBIE:
paccrosiHue OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 IIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[lepnieHIUKyNISIp ¥ HAKIIOHHBIE:
paccrosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

34

[lepnieHIUKyYNISIp ¥ HAKIIOHHBIE:
pPacCTOSIHUAE OT TOYKH J10
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

[leprieHqUKyIsp U HAKIIOHHBIE:
paccTosHUE OT TOYKHU A0
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

https://m.edsoo.ru/6P5BVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

36

37

VYTIIBl B IPOCTPAHCTBE: Yo
MEKy NPSIMOU U IUIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN
yroJI ABYTPaHHOI'O yriia
JIByrpaHHBIN yroJl, TMHEHHBIN
yroJ1 ABYTPaHHOIO YIJIa

https://m.edsoo.ru/PSFIXUAL1I

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

38

[lepnieH IUKyISPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHANKYIIIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRODSM9INH

39

40

41

42

43

44

[lepnieH IUKyISPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYISIPHOCTH JBYX
IJIOCKOCTEN

[lepnieH IUKYISIPHOCTD
IUIOCKOCTEM: MPU3HAK
MEPIEHIUKYISIPHOCTH JBYX
IJIOCKOCTEN

Teopema o Tpéx
NEPIIECHIUKYIIApax
Teopema o Tpéx
NEPIEHIUKYIIIpax
Teopema o Tpéx
NEePIEeHIUKYIIIpax

KOHTpOJ'ILHaH pa60Ta 10 TCMaM

"IlepnieHAUKYISAPHOCTD NPSAMBIX U

mockocteil" u "Yriael Mex 1y
OPSIMBIMU U INIOCKOCTAMHU"

https://m.edsoo.ru/DY2AF84T2

https://m.edsoo.ru/TS8OAINH2

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

https://m.edso0.ru/OWG81WDV3

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

46

47

[lonsATHE MHOTOTpaHHUKA,
OCHOBHBIC 3JICMCHTBI
MHOT'OI'PAHHUKA, BBIYKJIbIE U
HCBBIITYKJIBIC MHOTOTPaHHUKU
pa3BEpPTKa MHOTOTPAaHHUKA

[Ipu3ma: n-yrospHas npusma;
I'PAHU U OCHOBAHUS IIPU3MBI;
IpsiMasi ¥ HaKJIOHHAs IIPU3MBI;
OOKOBast U MOJHAS TOBEPXHOCTh
IIPU3MBI

[Tapamenenunen,
IIPSIMOYTOJIBHBIN
MapaJuieenuIiel U ero CBOMCTBa

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

48

49

50

[Mupamuna: n-yronbHas
nupaMujia, rpaHd U OCHOBaHUE
MUpPaMUJIbL; OOKOBAs U MOJTHAS
MOBEPXHOCTh MUPAMU/IBI;
MpaBUJIbHAS U YCECUEHHAS
nupamuza

[IpaBusIbHBIE MHOTOTPAaHHUKMU:
MOHSITUE TTPABUIBLHOTO
MHOT'OTPaHHUKA; PaBUIIbHAS
pU3Ma U MpaBUbHAS MUPAMU/IA;
MpaBUJIbHAS TPEYTOTbHAS
MUpaMUIa ¥ TPABUIHHBINA
TeTpa’ip; Kyo

[IpencraBnenue 0 mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadp,
JOICKAdIP U UKOCAP.

https://m.edso0.ru/1TOFX00PA

https://m.edsoo.ru/LWNGFZTWE

https://m.eds00.ru/06SH02I1DD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO TOUYKH,
MPSIMOH, TNIOCKOCTU. DIIEMEHThI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETPHUH B TUPAMHUIAX,
napajuieJienumneax, MpaBUIbHbIX
MHOTOTPaHHHKaX
BrruncieHue 3;1eMEeHTOB
52 MHOTOTpaHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4MN760
JUaroHald, YTkl
[Tmomranb 60KOBOI MOBEPXHOCTH
U TIOJIHOM ITOBEPXHOCTH MPSMOU
53 MPU3MBI, TUIOIIAIhb OCHOBAaHUH, 1 https://m.eds00.ru/SQY9XSIL6
TeopeMa 0 OOKOBOI MOBEPXHOCTH
PSIMOM TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPaBUIHHON
o4 MMUPAMUBL, TEOPEMA O TIOIIAJAN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI TOBEPXHOCTH
YCEYEHHOU MUPAMUIBI
55 Kourponsuas pabora no Teme 1 https://m.edso0.ru/\VHYNJQMQD
"MHororpaHHuku"
56 ITousitue 00 00BEME 1 https://m.eds00.ru/GM1LC394G
S7 O0BEM TUpaMHUTBI 1 https://m.eds00.ru/B307P8WTC
58 O0bEM TUpaMuIbI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpaMHUTBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMUIBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 OO0BEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM npu3MbI 1 https://m.edsoo.ru/B46EMRRGE


https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

64

O0BEM TIPU3MBI

KonTponbhas pabota no teme
"O0BbEMBI MHOTOIPaHHUKOB"

https://m.edsoo.ru/FIMQW6KFT

https://m.edso00.ru/23S50180N

65

[ToBTOpenue, 0600IICHNE
cHUcTeMaTu3alus 3HaHUM.
[Toctpoenue ceuenuii B
MHOTOTPaHHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

67

68

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHUI.

Brluucnenue paccToOsHUN: MEXIY

ABYMSA TOYKaMH, OT TOUKHU 10

MPSIMOM, OT TOYKH JI0 TIJIOCKOCTH,

MEXy CKPEIIUBAIOITAMUCS
PSAMBIMU

Wrorosas koHTposbHas paboTa

[ToBTOpEeHUE, 0600IIEHNE
cUcTeMaTu3alus 3HaHUM.
Brruucnenue yrios: Mexay
CKpELIUBAIOIIUMHUCS IIPSIMBIMY,
MEXIY IIPSAMOH U INIOCKOCTBIO,

JBYTPaHHbBIX YIJIOB, YTJIOB MEXTY

JIOCKOCTAMU

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0OA9U

https://m.edsoo.ru/X7CJU5L0O0

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68


https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KITACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paauyc,
JTUaMETp; TUTOIIA b
MOBEPXHOCTHU Cepsl
B3anmuoe pacnonioxenne
cepsl ¥ TIOCKOCTH;
KacaTeJbHas IJIOCKOCTh K
chepe; miomaas chepsl
N3ob6paxenue chepsl, mapa Ha
iockocTH. CeueHus mapa

KoaudecTBO 4acoB

KonTtpoJbHble

Bcero
padoThI

IIpakTH4eckune
padoThI

Jara
U3ydeHust

JJIeKTpOHHBbIe N (poBbHIE
o0pa3oBaTejibHbIe pecypchl

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

https://m.eds00.ru/QDCFS8UGXE

Hunusapuyeckast HOBEPXHOCT,

o0pasyromye UIHHAPHYECKON
MIOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOBEPXHOCTH

https://m.edso0.ru/8516BBEQO7

Hunuaap: ocHOBaHUS U OOKOBast

MOBEPXHOCTH, 00pasyromas u
0Cb; IIIOIIaabL OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

N300pakeHne MWINHApA Ha
mockocty. Pazséprka
mnHapa. CeueHus HUIMHApa
(TII0CKOCTHIO, NAapaJIIEIBbHON
WM NIEPIEHIUKYISIPHON ocu
AJTUHIPA)

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/0OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

10

11

Konnueckasi moBepXHOCTS,
o0Opa3yroIire KOHUIeCKOn
IIOBEPXHOCTH, OCh U BEPLIMHA
KOHMYECKON ITOBEPXHOCTHU

Konyc: ocHOBaHUWE U BepIIUHA,
o0pasyroIas u 0Ch; IUIONMIAIb
OOKOBOI M MOJIHOH
[IOBEPXHOCTU

VY ceu€HHBIN KOHYC:
o0pasyrolye U BbICOTA;
OCHOBaHHMA U OOKOBas
MIOBEPXHOCTh

N3o0pakeHne KkoHyca Ha
mockoctu. PazBéprka KoHyca.
Ceuenus koHyca (IIJI0OCKOCTBIO,
napajuieJIbHON OCHOBAaHMIO, U
IJIOCKOCTBEO, TPOXOISILIEH
yepes BEpUINHY)

KoMOuHanus ten BparieHus u
MHOTOTPaHHHUKOB

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edsoo.ru/80VNITU20

https://m.edsoo.ru/OPV9CKUYU

https://m.edsoo.ru/4VHGTY X8F

12

13

14

MHOrorpaHHuK, ONMMCAHHBIN
okoJto cdepsr; chepa,
BIIMCAHHAs B MHOTOTPAHHUK UJTU
B TEJIO BPAIICHU

TToustie 00 00bEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TE

O0béM nMIMHIpa, KOHYCA

https://m.eds00.ru/RMYY1STLP

https://m.edso0.ru/4ACENHGLOZ

https://m.edsoo.ru/W8TGN5Z799

15

O0béM mapa u mIoImaahs chepol

https://m.edsoo.ru/G7TAYCMOTT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT

16

17

18

19

20

21

22

23

24

25

IToxoOuEble Tena B
npoctpancTBe. COOTHOIICHHS
MEX1y TUTOIIAIMU
MOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEN

KoHTponbHas paboTa 1mo Temam
"Tena Bpamenus" u "OObeMbI

"

TCII

Bexkrop Ha miockocty U B
MIPOCTPAHCTBE

Cno)XeHne U BEIYUTAHUE
BEKTOPOB

YMHOXKEHHUE BCKTOpPA HA YHUCJIO

Paznoxxenue BekTopa o Tpém
HEKOMILIAHAPHBIM BEKTOPaM.
[TpaBuio mapannenenunena

Pemenne 3ama4d, CBSI3aHHBIX C
MIPUMEHEHUEM MPABUI ACHCTBUI
C BEKTOpaMu

KoopanHaTHO-BEKTOPHBIN
METOJ TIPH PEIICHUN
reOMETPUYECKUX 3a]a4

[IpsimoyronbHas cuctema
KOOPJIMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa.
[Ipocreiimue 3agaum B
KOOpPJIMHATAX

Yrois Mexay BEKTOPAMH.

https://m.edsoo.ru/4AN04FYUUX

https://m.edsoo.ru/KCOMHJI5SWW

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5S

https://m.edsoo.ru/BBI1139Z7U

https://m.edsoo.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

26

27

CkansipHoe nIpou3BeiCHUE
BEKTOPOB

Brruncnenue yrios Mexay
HOPSAMBIMU U TIJIOCKOCTSAMHU
KonTponbHas pabota no teme
"BeKTOpbl M KOOPAUHATHI B
npoctpaHcTae"

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHnue, 0600IICHNE U
CHUCTEeMaTU3alus 3HaHH.
OcHoBHBIE (QUTYPHI, (HAKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edso0.ru/16ASE1TYU

29

30

31

32

[ToBTOpeHnue, 06001ICHNE 1
cHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYPHI, (HAKTHI,
TEOPEMBI Kypca TUTaHUMETPHH

[ToBTOpEHME, 0000IIICHUE 1
CHCTEMAaTH3aLMs 3HAHMIA.
3aauyn MIaHUMETPUU U METOJIBI
WX pelIeHus

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3aLMs 3HAHMIA.
3aaun IIaHUMETPUH U METO/IbI
WX pelIeHus

[ToBTOpeHue, 06001IeHUE U
CHUCTEMAaTH3aIMs 3HAHHH.
OcHoBHBIE (UTYpHI, (HAKTHI,
TEOPEMBI Kypca CTePEOMETPUU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

https://m.edsoo.ru/ZY6BYLY7W

33

HToroBast KOHTpOJbHAs paboTa

https://m.edsoo.ru/VP8CXOC4C



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

IToBTOpEHME, 0000IICHUE 1

34 1 https://m.edso0.ru/70QSTDCAP

CUCTEMAaTU3alus 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 34 3 0


https://m.edsoo.ru/70QSTDCAP

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

10 KJIACC

Konx
NpoBepPsieMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpPeIHero o01ero 00pa3oBaHus

I'eomerpus
OHepI/IpOBaTI) MOHATHUAMU: TOYKA, IIpAMasd, MNIOCKOCTb

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEJCTBUS U3 HUX IPU PELICHUU
reOMETPUUECKUX 3a4a4
OnepupoBaTh MNOHATHAMH: NapaUIEIbHOCTh M MEPHEHAMKYIAPHOCTH
MPSAMBIX U IJIOCKOCTEMN
KnaccuummpoBath B3auMHOE pPacIONOXEHUE MPSIMBIX M TUIOCKOCTEH B

IIPOCTPAHCTBE

7.5

7.6

1.7

7.8

7.9

7.10

7.11

7.12

OnepupoBaTh MOHATUSMU: JABYTPaHHBIM YToJ, TpaHU JBYTPAHHOIO yIJa,
pedpo ABYIPaHHOTO YyIJia, TUHEHHBIN Yo ABYIPaHHOIO yIJia, rpaaycHas
Mepa IBYTpaHHOIo yria

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKIIBIH M HEBBITYKIBIN

MHOTI'OrpaHHUK, 3JICMCHTBI MHOT'OI'PaHHUKA, HpaBHHBHLIﬁ MHOT'Or'paHHUK

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOT'PAaHHUKOB (MHpaMuja, MpU3Ma,

MPSIMOYTOJIbHBIN Mapasuiesenumne, Kyo)

KnaccupunupoBarh  MHOrOrpaHHMKM, BbIOMpass  OCHOBaHUS  JUis
knaccuukanuy  (BBIMYKJIbIE W HEBBINYKJIbIE  MHOTOIPaHHHKH,
MpaBWIbHbIE MHOTOTPAHHUKH, TIPSAMBIE M  HAKJIOHHBIE IPHU3MBIL,

napajuieJIeuIneb)

OnepupoBatb MOHSTUAMU: CeKyIas IJIOCKOCTB, CeueHue
MHOT'OI'PaHHHUKOB

OOBSCHATP NPUHLHUIIBI  MOCTPOCHHUS  CEYEHWH  MHOIOTPAHHUKOB,
UCHOJb3Yys METO CIIE/I0B

Crpouth ce4eHUs MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBIIOIHATh
(BBIHOCHBIE) TJIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHU3Y

PemraTe 3a/ladd Ha HAXOXJICHUC I'COMETPUICCKHUX BCJIUYHH I10 06pa3uaM



7.13

7.14

7.15

7.16

WM aNropuTMaM, INPUMEHSAs W3BECTHBIE AHAIMTHYECKUE METOABI IPHU
pelIeHUU CTaHAAPTHBIX MAaTeMAaTHYECKUX 3aJa4 Ha  BBIYUCICHHUE
pPacCTOSTHUN MEXIYy IBYMs TOYKAMM, OT TOYKHU JO HPSIMOM, OT TOYKU 10

IIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCS MTPAMBIMHA

Pemrate 33124 Ha HaX0XJI€HHE T'€OMETPUUECKUX BEIMYMH MO 00pa3uam
WM aNropuTMaM, INPUMEHSs W3BECTHBIC AHAIMTHUYECKUE METOABI IIPH
pelIeHNU CTaHIAPTHBIX MATEMAaTUYECKUX 3a1a4 Ha BBIYHMCICHUE YIJIOB
MEXKIY CKPEIIMBAIOIIUMHUCI IPSIMBIMH, MEXAY INPSMON U IUIOCKOCTBIO,

MCXKIAY MIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Bbruncnare 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOI'OI'PAaHHHMKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHUEM (OPMYII, BBIYUCIATH COOTHOLICHHUS
MEXIy IUI0UIAAIMH MIOBEPXHOCTEH, o0bEMaMu 0J00HBIX

MHOTOTPaHHUKOB
OnepupoBarh MOHATHSMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCb U
IJI0CKOCTh CHMMETPHUH, LIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALUIO O

NPOCTPAHCTBCHHBIX T'COMCTPUUICCKUX (I)I/IF ypax, IMIPpCACTABJIICHHYKO Ha

YepTekax U pUCYHKax

7.17

7.18

7.19

[IpumensaTh reomeTpudeckrue (GaxKThl A PEIICHUS CTEPEOMETPHUYECKUX
3a/a4, MPEAIONAraloluX HECKOJIbKO WIaroB pPELICHUs, €CIH YCIOBUS

MIPUMEHEHHUS 3aJ1aHbl B IBHOU (hopMe
[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUYECKHUX 3a1a4

[IpuBoUTE MpUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, PACIIO3HABATH MPOSABIICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

7.20

[IpuMeHATh NOTyYECHHBIE 3HAHUS HA NTPAKTUKE: aHAJM3UPOBATh pEalbHbIC
CUTyallUd W IIPUMEHATh M3YyYEHHBIE IIOHATHA B IIPOLIECCE ITOUCKA
peueHus MaTE€MaTUYECKH chopMyITHpOBaHHON Ipo0JIEMBI,
MOZEIIMPOBATh PEAIbHBIE CUTYAllMM HA S3bIKE T'€OMETPUHU, UCCIIEN0BAThH
IIOCTPOEHHBIE MOJENIM C HCIOJIIb30BAHUEM T'€OMETPUYECKUX IOHATUH U
TEopeM, amnmnapara ajareopsl, pemaTh IPaKTHIECKUEe 3a/1a4H, CBSI3aHHbIE C

HaXOXXIACHUCM I'COMETPUICCKUX BEJINYINH



11 KJIACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJjbTaTa
6 I'eomerpus
OnepupoBaTh NOHATUAMHU: IMIIMHIPUYECKAsE TTOBEPXHOCTh, 00pa3yolne
61 WIMHAPUYECKOW TMOBEPXHOCTH, LMWIMHIP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaeHus (IMIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MTOTyYSHUS TEJ BPALLICHUS
6.4 KnaccuduimpoBarh B3auMHOE paciosioKeHHE CPephl U TIIOCKOCTH
OnepupoBaTh MOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CJIOM, OCHOBAHHUE IIAPOBOrO CJOS, BHICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP
. Boruncnate 00bEMBI M IUIOMIAAM TOBEPXHOCTEW TeNl BpaIICHHUS,
' TE€OMETPUYUECKUX TEJl C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSAMM: MHOTOTPAHHUK, BIHMCAaHHBIA B cdepy Hu
6.7 OIMCaHHBIN OKOJIO cepsl, cepa, BIUCaHHAS B MHOTOTPAHHUK WIIH TEJI0
BpallleHus
6. BbluuciATE  COOTHOLIEHMST MEXAY IUIOIAIsIMU TOBEPXHOCTEH |
' 00BEMaMHU ITOTOOHBIX TEN
6.9 N3o6paxkaTh n3ydaembie GUTypsl OT PYKH U C TIPUMEHEHHEM IPOCTHIX
' 4epPTEKHBIX HHCTPYMEHTOB
BreInonHATh (BBIHOCHBIE) IUIOCKHME 4YEPTEX U M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CCUCHHS Tl
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH U MPeoOpa3oBhIBaTh WHGOPMALUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, TPEACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensTs reomerpuueckue (akThl ISl PELICHUS CTEPEOMETPHUECKUX
6.12 3a/1ay, MPEANOJaraloliX HECKOJbKO IIaroB PEIICHUs, €CJIH YCIOBUS
NpUMEHEHHUs 3a7laHbl B SBHOH (popme
6.13 OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

BremonaHsaTh I[CflCTBPISI CJIOKCHHUA BCKTOPOB, BBbIUUTAHHA BCKTOPOB U
YMHOXCHHUA BCKTOPAa Ha YHCIIO, O6’L${CHHTB, KaKNMH CBOMCTBAMH OHHU

o0JazmaroT
[TprMeHSTh paBUIIO HapaslIeICIMIIeIa IPU CI0KCHHH BEKTOPOB

OHepI/IpOBaTB IMOHATHUAMU: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATHI BEKTOpPA,
yroa MCKAy  BCKTOpaMu, CKaJLIpHOC  MPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

HaxomuTh cyMMy BEKTOPOB U NPOMU3BEIACHHE BEKTOpA Ha YMCIIO, YTOJ
MEXJy BEKTOpaMH, CKaJIIPHOE NIPOU3BE/IEHUE, PACKIIaAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

BaHaBaTB IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT
Pemrate HpOCTCﬁIHHC TCOMCTPUYUCCKHUEC 3ada4dd Ha IMPHUMCHCHUC
BCKTOPHO-KOOPAHMHATHOI'O METOAa

Pemarsb 3aJa4d Ha [J0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOILICHUH U
HaxXO0XACHUEC T'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HUJIN aJIrOpUTMam,
IMPUMCHSAA HU3BECTHBIC METOBI npu peICHUN CTaHJApPTHBIX

MAaTEMAaTHYCCKHUX 3aaa4

[IpuMeHATh mpoCTEHIIME NPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMEI ITPU PCHICHUN CTCPCOMECTPUICCKUX 3aa4

6.22

HpI/IBO,Z[I/ITB MNpUMEPbl MAaTCMAaTUUICCKHUX 3aKOHOMepHOCTeﬁ B IIpupoac nu

JKU3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHsTh TONy4YEeHHBICE 3HAHMS HAa TMPAKTUKE: AaHAIM3UPOBATH
peaNbHBIE CHUTyallMM W TIPUMEHSTh HW3y4YeHHBIC TOHATHS B TIPOIECCEe
MOMCKAa PpELICHUS MaTeMaTHYeCKu CPOPMYIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBATh pealibHble CUTYAIlMU Ha SI3bIKE T€OMETPHH, HCCIEI0BATh
MOCTPOCHHBIE MOJICNIA C WCIOJIh30BAHUEM T'€OMETPUYCCKUX IMOHATHH U
TeopeM, amnmnapara aareOpbl, pemaTh NpakTUYeCKHe 3aJaul, CBsI3aHHbIE C

HaXO0KACHUEM I'€COMCTPHUICCKUX BCIINYNH



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

7.1

7.2

7.3

7.4

IIpoBepsieMblii 271eMeHT CO/IEPKAHMS

I'eomeTrpus

OcCHOBHBIE TOHATHS CTepeoOMEeTpHH. TodYka, TpsiMasi, TUIOCKOCTb, MPOCTPAHCTBO.
[TorsiThe 00  aKCMOMATHYECKOM  IOCTPOCHHUH  CTEPEOMETPHUH:  aKCHOMBI

CTCPCOMETPHUHU U CICACTBUA U3 HUX

B3anmHoe  pacnosiokeHHe€ ~ NpSAMBIX B MPOCTPAHCTBE:  MEPECEKaIolIHecs,
napajieJbHble MW CKpeluBawoluecs mnpsMmble. [lapannenbHoCTh NOPSIMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapajuielibHbIE MpPsIMbIE B  MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPAICIBHOCTh NPSAMONM M IUIOCKOCTH. YTJBI C
COHAIIPABJIICHHBIMU  CTOPOHAMH, YroJ MEXKIY NpPsSMbBIMHU B IPOCTPAHCTBE.
[TapannenpbHOCTh MIOCKOCTEN: MapaJlIeJbHbIEC MIOCKOCTH, CBOWCTBA MapaJIIEIbHbBIX
mwiockoctei. [Ipocrteitmme mpocTpaHCcTBeHHBIC (DUTYPHI HAa IUIOCKOCTH: TETPadp,

Ky'6, apaJuIeJICuIica, HoOCTpOCHUE Ce4YeHMI

[lepneHIUKYIApHOCTh NPSAMOM M IUIOCKOCTH: IEPHNEHAMKYJISPHBIE NpPSIMbIE B
IIPOCTPAHCTBE, MPAMBIE MApaJUIEIbHbIE U NIEPIICHANKYIISPHBIE K TNIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSAMOU NEPIEHIUKYIISIPHOU
IUIOCKOCTH. YTJIBI B TPOCTPAHCTBE: Yrojd MEXKIy MPsSMOM H  IIOCKOCTBIO,
JBYIPAHHBIA yroJI, JUHEHHBIM Yyroia AByrpaHHoro yria. IleprneHaukynsp wu
HAKJIOHHBIE: PACCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIUs (PUrypbl HAa IUIOCKOCTh. [leprneHauKyIsIpHOCTh MIOCKOCTEH:
IPU3HAK  MEPHEHAMKYISIPHOCTH  JIBYX  Iulockocted. Teopema o Tpéx
NEPIEHANKYIISIPAX

IloHsATME MHOIOrpaHHMKA, OCHOBHBIC 3JIEMEHTHl MHOIOTPAaHHHUKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. I[Ipmsma: N-yrosapHas
IpU3Ma, TPaHU U OCHOBAHHMS HPU3MBI, MpsiMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msl. [lapamienenunen, npsAMOyroIbHBIN NapauIeICIUIIE
u ero csoycrsa. [Iupamuna: N-yroiapHas nupamMuaa, TpaHu U OCHOBAHUE MTUPAMUIBL,
OOKOBasl M MOJIHAS MOBEPXHOCTh MUPAMMJIbI, IPAaBUIIbHAS U yCEUEHHAs] MUPAMUJIA.
OneMeHTbl Npu3Mbl M nHpamuabl. [IpaBUIbHBIE MHOIOTPaHHMKH: TIOHSATHE
[IPaBUJIBHOTO MHOIOIPaHHHUKA, IPAaBUIbHAs NpU3Ma M IPAaBWIbHAS NUPAMHUIA,

MpaBWJIbHAs TPEYroJibHAs MUpPaMUIa U MPaBUIbHBIN TeTpasap, kyo. [IpencraBnenue



7.5

7.6

7.7

O IpaBWIbHBIX MHOTOTPaHHUKAX: OKTa3Jp, AOAEKa’aAp U ukocayapyrue CedeHus

IMPU3MBI 1 THPAMHUIBI

CI/IMMeTpI/ISI B IPOCTpPAaHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIESMEHTEI CUMMCTPUHU B IMUpaMUIax, MapajajaCJICnurcaax, nmpaBUiIbHbIX

MHOTI'OI'paHHHUKax

Bbruuciienue 351eMEHTOB MHOTIOTPaHHUKOB: p&Opa, nuaroHanu, yriuel. Ilnomans
OOKOBOM MOBEPXHOCTH M TIOJHOM TMOBEPXHOCTH MPSMOW MPU3MBI, ILJIOLIA/lb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON mpu3Mbl. [1momane 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHON INHpaMHUAbI, TE€OpeMa O IUIoUaau

yceuénnoit nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

[TogoGubIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEX Ty TIIOMIA MU MTOBEPXHOCTEH,

00BEMaMu HOI(O6HLIX TCII

11 KJIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUA

['eomeTpus

6.1

6.2

[unuHapuyeckas MOBEPXHOCTh, 00pa3yIofe HUINHIPHIECKONH MOBEPXHOCTH, OCh
IIHHI/IHJIPH‘IGCKOﬁ IMOBEPXHOCTH. L[I/IJ'II/IHI[pI OCHOBaHUS U OOKOBas ITOBCPXHOCTD,
oOpa3yrolas u 0cb, IUIOMIA b OOKOBOM U MOJHOI MOBEPXHOCTH

Konunueckas moBepXHOCTb, 00pa3yroire KOHNYeCKO MOBEPXHOCTH, OCh U BEpILIMHA
KOHHYeckol moBepxHocTH. KoHyc: ocHOBaHMe W BeplInMHa, oOpasyromias U ocCh,
oM b OOKOBOM M TIONHOW TOBEPXHOCTH. YCEUYEHHBINH KOHYC: 0Opasyionme u

BbBICOTA, OCHOBAHUA U OoKOBas IIOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: ueHTp, paguyc, JHaMeTp, oAb MOBEPXHOCTH cdeprl. B3aumuoe
pacnosoxeHue cepbl U IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, MIomaib
cepsl

N300pakeHue Tl BpallleHHs Ha IMIOCKOCTH. Pa3BEpTka uimHapa U KOHyca
KomOuHarmu Ten BpalieHuss U MHOTOTPaHHHKOB. MHOTOTpaHHHK, OIUCAHHBIH
okoJio chepsl, chepa, BMcaHHask B MHOTOTPAHHUK, WJIH TEJIO0 BPAIICHUS

[Tonsitue 06 00BEMe. OCHOBHBIE CBOWCTBAa 00BEMOB Ten. Teopema 00 oO0BEME
NpSMOYTOJIBHOTO Tapajuienenunena u cueactsus un3 He€. OOBEM mMIMHIpA,

koHyca. O0BEM 1apa u mIomais chepbl

6.7

6.8

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS  MEXKIY  IUIOMIAISIMU

MOBEPXHOCTEH, 00bEMaMHK MOTOOHBIX TN

Ceuenust nunuHApa (mapajulesIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHyca



6.9

6.10

(mapanenbHOE OCHOBAHUIO U MPOXOASIIEE Yepe3 BEPILINHY), CEUEHUS 11apa

Bexktop Ha miockoctd W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
YMHO)eHue BEeKTOpa Ha uucio. PasznokeHue BekTopa 1o TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenuwe 3amad, CBA3aHHBIX €

MMPUMCHCHUCM ITPABUJIT JEHUCTBHIH C BCKTOpaMHn

[IpsiMoyronbHast cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopaumHaTel BEKTOpA.
[Ipocreiiiue 3amauu B KOOpAMHATaX. YTrosl Mexay Bekropamu. CkaisipHoe
MPOM3BE/ICHUE BEKTOPOB. BhIunciIeHHE YIIIOB MEXKAY MPSIMBIMH W TUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METO/I IIPU PELLIEHUU T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrPaMMBbl CpeHero 00uero
oOpa3zoBaHusi

Bnagenne merogamMu A0Ka3aTeNbCTB, alrOpUTMaMU peEIICHUs 3ajady;
yMeHue (HOpMyIHpOBaTH MU OINEPUPOBATH TMOHATUSMU: OIpEAeIeHHeE,
aKCuoMa, TEOpeMa, CJIEACTBHUE, CBOMCTBO, IMPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCHUIIbHBIE (POPMYITUPOBKH; MPUMEHSTh UX; YMEHUE (HOPMYIUPOBAThH
o0paTHOE W MPOTHBOIOJIOKHOE YTBEp)KJIEHHE, NMPHUBOAUTH NMPUMEPHI U
KOHTPIPHUMEPBI, HUCIOJIb30BaTh METOJI MAaTeMAaTHYECKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCYXACHUA IpU pELIEHUW 3ajady,
OLICHMBATh  JIOTHYECKYID NPABWIBHOCTh  PACCYXKICHUH;  yMEHHUE
OIIEPUPOBATh MOHATUSAMHU: MHOXKECTBO, IOJAMHOXECTBO, ONEPALMU HAJ
MHOXECTBAMH; YMEHHME UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis OIMCaHUs PeajbHbIX MPOLECCOB U ABJICHUM U IPU PELICHUN
3aJa4, B TOM YHCIE M3 JAPYrUX YYEOHBIX MpPEIMETOB; YyMEHHE
OTepUPOBATh MOHIATUSAMHU: Tpad, CBSI3HBIN rpad, nepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OIUCHIBaTh TIpadbl Pa3TUIHBIMUA
croco6aMu; NCMOIb30BaTh Tpadbl MPU PEUICHUH 3a/1a4

YMeHue ornepupoBaTh MOHATHUSIMH: HAaTypaJIbHOE YHCJIO0, IIEJI0€ YHCIIO,
CTENEHB C ILIEJIBIM MOKa3aTesieM, KOPeHb HaTypalbHOW CTENEeHU, CTENEHb
C panMoOHAJIBHBIM  IOKa3aTejleM, CTeNeHb C  JICWCTBUTEIBHBIM
mokasareyieM, JIorapudM UYUClIa, CHHYC, KOCHHYC M  TaHTCHC
MPOM3BOJILHOTO YHCJA, OCTAaTOK II0 MOJYJIIO0, PaIlMOHAIBHOE YHCIIO,
UppALMOHATFHOE  YHUCIIO, MHOXECTBAa  HaTypaJbHBIX, LENBIX,
palMOHANBHBIX, JEHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU NIETMMOCTH, HAUMEHBIINNA OOIIMA JETUTENh U HAaUMEHbBIIEe
oOImee KpaTHOE, aNropuT™M EBKIMAa npu pemeHny 3a1ad; 3HaKOMCTBO C
pPa3IUYHBIMM ~ TO3UIIMOHHBIMA ~ CHUCTEMaMM  CYHUCIICHHS;  YMEHHE
BBITIOJIHATh BBIYUCIICHUE 3HAYCHHH W TPEOOpa3oBaHUs BBIPAKCHHHA CO
CTCTICHSMH W JIoTapudMaMu, TpeoOpa3oBaHus IPOOHO-PAMMOHATBHBIX
BBIPKEHUI; YMEHHE OIEpPUPOBATH MOHSATUSMU: IOCIEI0BATENLHOCTD,
apudpmMeTndyecKas mporpeccus, reoMeTpuyecKast mporpeccus,
OecKOHEYHO YOBIBalIIas TeoMeTpuYecKass Mporpeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJI€ C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMeHHE ONEepUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIE KOMIUJICKCHBIE YMCTIa, MOJYJIb U apTYMEHT KOMIUIEKCHOTO
gyucna, ¢opMa 3amucCH KOMIUIEKCHBIX uncen (FeoMeTphuecKas,
TPUTOHOMETpPUYECKass W  aiareOpandeckas); yMeTb MPOU3BOAUTH
apu(pMETHYECKUE JEeUCTBHS C KOMIUICKCHBIMH YHCJIAMH; IPHBOJIHUTH
MpUMEPHl  UCTIOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBATH
MOHATUSAMM: MaTpuma 2x2 u  3x3, onpeAenutrenb  MaTpULb,
T€OMETPUUYECKHUI CMBICTT OTIPECITUTENS

VmMmenue OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, WPpallMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘leCKI/Ie, TPUTOHOMCTPUUICCKHUC



YpPaBHEHHs W HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHSTUSAMM: TOXAECTBO, TOKIECTBEHHOE NPEoOpa3oBaHME, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIlaThb ypaBHEHUS,
HEPABEHCTBA M CHCTEMBbI C TOMOILNBIO Pa3JIMYHBIX NPUEMOB; peEIIATh
YpaBHCHUA, HCPABECHCTBA MW CHCTCMbI C IIapaMCTPOM; IIPUMCHATH
YPAaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MATEMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTeil HayKu U pealbHON )KU3HU

YMeHue omnepupoBaTh MOHATHUSAMU: (PYHKIUSA, UYETHOCTH (YHKIIMH,
MEePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKIUH, 3KCTpeMyM (YHKITMH, HAHOOJIbIIIee M HAMMCHBIIICE 3HAYCHUS
(GYHKIIUM HA IPOMEKYTKE, HeTpepbIBHASA (PYHKIIHSI, aCUMIITOTHI Tpaduka
GyHKIUY, TIepBasi U BTOpas MPOU3BOIHAS (DYHKIINU, TEOMETPUUCCKUN U
(U3UYECKUH CMBIC TIPOM3BOJHOM, TIEPBOOOpa3Has, OINPEACTIEHHBIN
WHTETpaJI, YMEHUE HAXOJIUTh ACUMNTOTHI rpaduka (yHKIUU; yMEHHUE
BBIYUCIISITH  MPOU3BOJHBIE CYMMBI, NPOU3BEACHUS, YACTHOIO W
KOMITO3UIIMH (YHKIIUH, HAXOJUTh YPAaBHCHHE KacaTelbHOW K Trpaduky
GyHKIIUM; YyMEHHE HaXOJIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (HYHKIUI;
YMEHHE HCIOJb30BaTh TMPOU3BOJHYIO JJI HCCIENOBaHMS (DYHKITUH,
HAaXOAWTh HAWOONIbIIUE W HAUMEHbINNE 3HauYeHUs (PYHKIMIA; CTPOUTH
rpaguKu MHOTOWICHOB C HMCIOJB30BaHUEM ammapara MaTeMaTHU4eCKOro
aHanu3a; IPUMEHATH MPOU3BOJHYIO JUISI HAXOXKICHUS HAWIYYLIEro
peleHnus] B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHYECKUX W
bu3znyecKux 3a7adax; HAXOIUTh TUIOMIAN U 00BEMBI (DUTY C TTOMOIIBIO
WHTErpaja; NPUBOJIUTH MPUMEPbl MAaTEMaTUYECKOTO MOJEIUPOBAHUA C
noMoIIbI0 AU epeHIInanbHbIX YPaBHEHUN

YMmeHue omnepupoBaTh MOHATUAMU: rpaduk (yHKIUM, oOpaTHas
GbyHKIMSA, KOMIO3UIMS (YHKUWH, TUHEWHas (yHKOWS, KBaJpaTHIHAS
byHKLH, pauuoHaIbHas byHKLIH, CTCTICHHAs byHKLu,
TPUTOHOMETPUUYECKHE  (PYHKIMM, OOpaTHble TPUTOHOMETPUYECKHE
¢GbyHKUMHU, @OKa3aTelabHas M Jorapudmuyeckas QYHKLUUH; YyMEHUE
CTPOUTHb TpapUKU H3Y4YEHHBIX (DYHKIMH, BBIIOJHATH NpPeoOpa3oBaHUS
rpadukoB (YHKUUH, UCIIOJIB30BaTh I'PaQUKH A U3yUEHHsI IPOLIECCOB U
3aBUCUMOCTEH, IPU PEILEHUU 33434 U3 JPYruX y4eOHBIX HMPEIMETOB U
3aJjay U3 peabHOM JKU3HU; BbIpaXaThb (OpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIOJIb30BaTh CBOMCTBA M Trpapukd (QyHKUMN A
pelleHus] ypaBHEHHH, HEPaBEHCTB U 3a/1a4 ¢ MapamMeTpaMmu; u300pakaThb
Ha KOOpPAMHATHOM IIJJOCKOCTM MHOXECTBA pEIICHUN YpPaBHEHWIA,
HEPABEHCTB U UX CUCTEM

VYMeHue pemiate TEKCTOBBIE 33/ayd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, AOJM U YacTH, HA JABM)KEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3371a4i U3 00JacTH yIpaBJICHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTAaBJIATH BBIPAKEHUS, YpAaBHEHHs, HEPAaBEHCTBA U MX
CUCTEMBI IO YCJIOBUIO 3a/layM, HUCCJIEN0BaTh IIOJYyYEHHOE pPEIICHUE U
OLIEHMBATh IPABJIONOAOOHOCTh pPE3yJIbTATOB, YMEHHE MOJEIMPOBATH
pealibHble CUTyallMM Ha SI3bIKE€ MATEeMaTHKH; COCTaBJISATh BBIPAXKECHMUS,
YPaBHEHHUS, HEPAaBEHCTBA M HUX CHUCTEMBl 110 YCIOBUIO 3aJayH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHMEM arIapara
ayreOpbl, HHTEPIPETUPOBATH NOJTYUESHHBIH pe3yIbTaT

YMmenue OIICPHUPOBATH IMOHATHUAMU: CPCAHCEC apI/I(I)MeTI/ILIeCKOC, MEIuaHa,



HauOoNblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JUCHEepCHus,
CTaHJIAPTHOE OTKJIOHEHHE YHCIOBOrOo HaOOpa; yMEHHE W3BIIEKATb,
UHTEPIPETUPOBaTh WH(GOpPMAIIMIO, MPEACTaBICHHYI0 B Tabimumax, Ha
auarpaMMax, rpadukax, oTpaXkarollyro CBONCTBA peaIbHBIX MPOILIECCOB U
SIBIIGHUH; MIPEACTaBIATh NH(OOPMALIHIO C TTIOMOIIBIO TAOJIUIl U AUATPAMM;
WCCJIEIOBATh CTAaTUCTHUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHHUEM
rpaduyecKux METOJOB U  DIEKTPOHHBIX CpPEeACTB; rpaduuecku
HCCIEOBaTh COBMECTHBIE HAONIOJEHUS C TIOMOIIBIO JUarpaMm
paccenBaHMs U JINHEWHOW perpeccuu

YMeHue ornepupoBaTh MOHATHAMU: CIYYalHBIM OMBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOSTHOCTh C UCIHOJB30BaHUEM TIpaUUECKUX METOJOB; MPUMEHATH
(GOpMYIIBI CIIOKCHHUST W YMHOXKEHHUS BEpOSITHOCTEH, (opMyiy IMOIHON
BepoATHOCTH, popmyny bepHymniu, komOuHaTOpHbIE (HaKTHI U (HOPMYIIBL;
OIICHUWBATh BEPOSTHOCTH PEANBbHBIX COOBITHI; YMEHHE OIEepPUPOBATH
MOHSATUSAMHM: CJy4ailHass BENUYMHA, pacIpelie]ieHHe BepOSTHOCTEH,
MaTeMaTUYeCKOe OXKUJAHUE, TUCIEPCHS U CTAHIAPTHOE OTKJIOHECHHE
CIly4aiilHO! BeNMYMHBI, (YHKIUH pacupefesieHus ¢  IUIOTHOCTU
PaBHOMEPHOTO, TIOKa3aTEJIbHOTO W HOPMAJIBHOTO paCIpeICIICHHI;
YMEHHE HCHOJb30BaTh CBOWCTBA M3YYEHHBIX paCHpEeAeeHU i
pelieHust 3ajiay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCJEIOBAHUM; YMEHHE MPUBOAUTH TPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJIBIIMX YKCENT B TPHUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEepUPOBaTh MOHATUIMU: COUETAaHUE, IEPECTAHOBKa,
YUCJIO COYETAaHWW, YHCIO TEepecTaHOBOK, OuHOM HpioTOHA; yMeHwme
MPUMEHATh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PEIISHUs 3a7a4;
OIICHUBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBJISITh
BEPOSITHOCTHYIO MOJIETIb U UHTEPIPETUPOBATh NOJIYUEHHBIA PE3YIbTAT
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YMeHue omnepupoBaTh IMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUWYMHA YIJa, IUIOCKUH yrou,
JIBYTPAHHBINA yroJl, TPEXTPaHHBIA Yroy, CKpEIIMBAIOIIHUECS TMpsSMBIE,
MapajvieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX M TUIOCKOCTEH, yroJ
MEXAy NPSMBIMH, YTOJ MEXAY HPSIMOW U TUIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMH, PACCTOSIHUE MEXAY MIIOCKOCTAMH; YMEHUE UCIIOIb30BaATh MPU
pelieHn 3a1a4d U3ydeHHbIe (PaKThl U TEOPEMbl ITUIAHUMETPUH, YMEHHE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXAIOUIETO MHpPA; CTPOUTH
MaTeMaTUYeCKHEe MO C TOMOIIBI0 TEOMETPUUYCCKUX TOHITHH H
BEJIMYMH, pelliaTh CBsI3aHHBIC C HUMH MPAKTUYECKUE 3a7aUn

YMeHue onepupoBaTh MOHATHIMHU: TUIOMIAAL (GUTYpBI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HBII\/JI MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHUKA,
Ky0, mapajuleNenurnes, Npu3Ma, nupamuaa, (GpuUrypa U MOBEPXHOCTh
BpallleHUs, MWJIUHAP, KOHYC, Imap, cdepa, IIomaas cepbl, IUIONaIb
MOBEPXHOCTH MUPaMUJbI, MPHU3MbI, KOHYyCa, HMWIHHAPA, 00BEM Kyoa,
NPSIMOYTOJIBHOTO TapaUIeeIuIea, MTUPAMUJIbI, MPU3MbI, IHIHHIPA,
KOHYycCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHUS KOHyCa W IWIHHJpA,
napajuielibHble OCH WM OCHOBAHMIO, CCUYCHHME IApa, IUIOCKOCTb,
Kacaromascs chepbl, MWIMHAPA, KOHYCa; yYMEHHE CTPOHMTh CEYCHUEC
MHOTOTpaHHHMKA, U300pakaTh MHOTOTPAHHUKH, (QUTYpPBl U MMOBEPXHOCTH
BpalcHus, UX CEYCHU, B TOM YUCJIC C TOMOMIBIO 3JICKTPOHHBIX CPEACTB;
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yMEHHE MPUMEHSTh CBOICTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITENHEHO
(bopMyIHpOBATEH OIMpPENEIICHHUS] U3Y9aeMbIX (DUTYp, BBIBUTaTh THIIOTE3HI
O CBOMCTBax W MPHU3HAKaX FeOMETPHUUECKHX (QUryp, 000CHOBBIBATH MU
OlpoBeprarb UX; yMEHHE MPOBOJIUTH Kiaccupukanuio ¢uryp 1o
pa3INYHBIM TpPHU3HAKaM, BBITIONHATH HEOOXOIUMBIE JOMOTHUTEIbHBIC
ITOCTPOEHUS

YMeHue onepupoBaTh TMOHSITHSIMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuleNbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TOM00Ms, TMOMOOHBIE (UTYPHI; yMCHHE
pacrno3HaBaTh paBHbIE U MOJIOOHBIE (QUTYpBHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOUICHHUS
IpU pEIIeHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIWYHMHBI (JJIMHA,
yros, Iomanas, oO0bEM) HpHU PpELIEHUH 3aJad U3 JPYruxX Y4eOHbIX
MPEIMETOB U U3 PEANbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPHUECKUE
BEJIMYUHBI (JUIMHA, YTOJ, IUIOIMIalb, OOBEM, IUIONIAAh MOBEPXHOCTH),
UCIIONB3Ysl M3y4YeHHBbIE (DOPMYJIBI M METOMAbI, B TOM YHCIE: IUIOIIAIb
MOBEPXHOCTH MHUPAMHIBI, TIPU3MBI, KOHYCa, IIMHAPA, IUIOMAAb chepsl;
00bEéM Ky0a, MPSAMOYTOJILHOTO Mapaslieenuneia, NUupaMubl, MPU3MBL,
IWTHHIpPA, KOHYCa, INapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB
NoJ00HBIX (uryp

12
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YMeHue onepupoBaTh MOHATUAMU: NPAMOYIOIbHAsA CUCTEMA KOOPAMHAT,
BEKTOpP, KOOPAMHATBHI TOYKH, KOOPAHMHATHI BEKTOpPA, CyMMa BEKTODPOB,
NPOM3BECHUE BEKTOpPAa Ha YHUCIO, DPa3JIoKEHHE BeKTopa Mo Oasucy,
CKaJsIpHOC TIPOM3BEIEHUE, BEKTOPHOE IIPOM3BEACHHE, YTOJN MEKIY
BEKTOPAMM; YMEHHUE HCIIOJIb30BAaTh BEKTOPHBIM M KOOPAMHATHBIM METOA
JUIA  peUIeHMs] TEOMETPUYECKMX 3ajad M 3ajad JpYrux YydeOHbIX
IIPEAMETOB

YMmenue BbIOUpaTh TOAXOMAIIMA METOA MJis peHIeHUs 3a7auu;
MOHUMAHWE 3HAYUMOCTH MaTeMaTUKU B U3YYCHUU TMPUPOJHBIX U
OOIIECTBEHHBIX TMPOIIECCOB U  SABICHUH; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHE IPHUBOAUTH
MpUMEpPbl MAaTEMaTUYECKUX OTKPBITUM POCCUHUCKOM UM  MHUPOBOH
MaTeMaTHYECKON HAyKU



IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA
EI' 1O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

Kon
1 Yucna 1 BBIYUCICHUS
1.1 Hatypanbhble u nensie yncia. [lpu3Haku AeTMMOCTH HENbIX YHCel
19 Pammonanbhele  uncia. OOBIKHOBEHHbIE M JECATHYHBIE JApPOOH, MPOLEHTHI,
OeCKOHEUHBIE TICPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpPEHb HaTypaJIbHOU CTEIICHHU. [HevicTBus c
apu(pMeTHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIeHU
1.4 Crenenb ¢ 1enbiM mokaszareieMm. CTemeHb € pPalMOHAIBHBIM IOKa3aTeseM.
CBoiicTBa cTeneHU
15 CuHyCc, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOT0 apryMeHTa
1.6 Jlorapudm yucna. /lecaTuunbie ¥ HATYpaabHbIC JOTApUGMBI
JletictButenbHble 4ucia. ApupMETHYECKHE OIepalud ¢ JACHCTBUTEIHHBIMU
1.7 yucnamu. [lpuOnmkEHHBIE BBIUMCICHUS, IpaBHJa OKPYIJICHUS, MPHUKUAKA WU
OLICHKA pe3yJIbTaTa BIUMCICHUN
1.8 [IpeobpazoBanme BhIpaKEHUI
1.9 KommiekcHble uncia
2 VYpaBHeHUsI U HEPABEHCTBA
2.1 [ensle u 1poOHO-paliOHaIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOTapHUPMHUUECKIE YPABHEHHS
2.5 Lenble u 1poOHO-paIIOHANIbHBIE HEPAaBEHCTBA
2.6 HppannonanbHbele HEpaBeHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Marpuiia cucTeMbl JTUHEUHBIX YpaBHEHUH. ONpeneanTenb MaTPUILbI
3 OyHKIWMH U TpaduKH
31 OyHkuus, cnocoObl 3aganus Gynkuuu. ['paduk ¢ynkinuu. B3aumuo obpaTHbie
¢yukuuu. YétHele u Heu€éTHBIe QyHKIMU. [lepruoauueckue GpyHKIUMN
OOnacTe ompeneneHuss ¥ MHOXKECTBO 3HaueHud QyHkuuu. Hymu ¢yHkuumm.
39 [IpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH ()YHKIIHH.
MaxkcuMyMbl 1 MUHUMYMBI QyHKIMH. HanGospliee M HauMeHbllIee 3HAYEHUE
(YHKIIMU Ha IPOMEKYTKE
33 Crenennasi (yHKIHSI C HAaTypaJIbHBIM M IIEJbIM Toka3arenem. EE cBoiicTBa u
rpacduk. CBoiicTBa U rpaduK KOpHs N-0ii CTENEHH
3.4 Tpuronometpudeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazaTtenpHas u morapudmudeckas GyHKITUH, KX CBOMCTBA U IPapUKH



Toukn paspsiBa. Acumnrorsl rpaduxoB ¢yHkuil. CpoiicTBa GyHKIH,

36 HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS TIOCIIEI0BATEILHOCTEH
38 Apudmernueckass U reoMmerpuyeckas mnporpeccur. Dopmyna  CI0XKHBIX
IIPOLIEHTOB
4 Hauana matemaTndeckoro anaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (YHKIIUN
[IpumeneHne NPOM3BOAHON K HCCIEAOBAaHUIO (DYHKIMA Ha MOHOTOHHOCTH MU
4.2 KcTpeMyMbl. HaxokeHne HanOoJbIIero U HaWUMEHBIIETO 3HAYCHHUS (YHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHokecTBa 1 JIOTUKA
5.1 MHo3ecTBO, oniepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditiiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTh
6.3 KombunaTopuka
7 I'eometpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
1.4 Tena ¥ MOBEPXHOCTH BpalCHUS
7.5 KoopauHats!l 1 BEKTOPBI
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