INOACHUTEJIBHASA 3AIITMCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obOyuarormuxcst 10 —11 kmaccoB pa3pabotana Ha ocHOBe DeaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzarus mporpaMmbl 00eCIIEUUBAET OBJIAJCHUE KIIOUEBBIMUA KOMIETCHIIMSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPAa3BUTHUS U HENPEPHIBHOIO 00pa30BaHMS,
LEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JUYHOCTHOTO M IO3HABATEIbHOIO Pa3BUTHUS
JUYHOCTH 00YYaroIIMUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TeOMETpUM Ha YPOBHE CpEIHEro OOUIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAampeIMETHBIX U
IpEIMETHBIX PE3YyJbTAaTOB OOYUYEHHUS T'€OMETPUU B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTusa oOydarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTU4YeCKOU
TPaMOTHOCTH, U3y4EHHUs IPYTUX YUEOHBIX NUCHUIUINH. Pa3BuTne y oOyuaronmxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUH TC€OMETPHUECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUH B CUCTEME HayK M PO MAaTeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYalmxcs, a TakKe KauyeCTB MBIIIJICHUs, HEOOXOAMMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUU U IOCTPOCHUH LIEMOYKHU JIOTHUECKUX YTBEPKACHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUHM 3a7ad €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJib BO
BCEX O00NacTsIX AeSITeTbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COoIHUalbHOro ObITHs, (opma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO TMO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHUCTBUTENBHOCTH. OnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIOBOM J1E€ATEIHHOCTH,
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SBJIICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHGHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuaromuxcsi ~ 4epe3  obOecreuyeHHe  BO3MOXKHOCTH  NpUOOpeTeHuss u
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpun Ha ©0a30BOM YpOBHE MpeIHA3HayeHa IS
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenupuKoOl TEOMETPUHM ¥ HEOOXOAWMBIC IJIi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JEATETHHOCTH.

JlocTi>keHne 1eTu  OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCS  pElICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
W U3y4aTh pa3HbIC SBJIICHHUS OKPYKAIOMIETO MUPa,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJia BpaIlCHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJITOPUTMAMHU  pPEIICHUS  OCHOBHBIX  THIOB  3aj1ad;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyXJiIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
MIPAKTUYECKUM COJIEP’KaHHUEM;

e pa3BUTHE  UHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, IMO3HABATEIBLHOM  aKTUBHOCTH, HCCIEAOBATEIBCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;
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e (opmupoBanue GyHKIIMOHATHHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallUsIX M TPU WU3YUYEHUU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE PE3YyJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENBHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNU Yy
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJIECYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacmpesensercs He TOJbKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHETro 00111ero 00pa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnpeneséHHbIM [0 ToJaM o0ydeHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOYydYaroluXcs, pacuIupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUME YYEBHOI'O KYPCA

10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpemmBaronmecs npsmele. [lapauiensHOCTh NpsAMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: IApAJUICIbHBIE IPsAMBIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX NPAMBIX; MAPAJIIEIBHOCTD MPSIMOM U IUIOCKOCTU. YTIUIBI C
COHAIIPABICHHBIMA CTOPOHAMH; YIOJd MEXAYy MPSIMBIMU B IIPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadIp, KyO, napajjiesienumnes; IoCTpOeHUe CEUYEHUI.

[leprieHIUKYJISPHOCTD MPSIMOM U INIOCKOCTU: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJ MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
IleprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  MEPIECHAUKYJSIPHOCTH  JABYX
IJIOCKOCTEN. Teopema o TpEX NMepHeHIuKYIspax.

MHororpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: Nn-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MbI, NIpsiMasi U HAKJIOHHASI MPU3MbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. Ilupamumpa: nN-yronpHas nupamuzaa, rpaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U TOJIHAS TOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
yceuéHHas MnupamMuaa. OIJEMEHTbl Mpu3Mbl U nupamuabl. lIpaBuiibHbIE
MHOT'OTPAaHHMKU: MOHATUE MPABUIBHOIO MHOTOIDAHHUKA; MPABUIIbHASA NPU3MA U
IIpaBWJIbHAs IHMPAMHJA; NPABUIIbHAs TPEYroJibHas INHPAMHUAA W IPAaBUIIBHBIN
TeTpadap; KkyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPaAMUIbI.
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CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETpUM B MNHUpaMHaaX, NapajuieNenunenax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.

BrluncieHne 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, aAuaroHaiu, yTJbL.
[Tmomaas OOKOBOM MOBEPXHOCTH M IIOJHOM TMOBEPXHOCTU TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW TTHPAMUIBI,
TeopeMa O IUlomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TTPU3MBI.

[Tono6nple Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI00HBIX TEJL.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IWJIMHIPUYECKON TMOBEpXHOCTH. [[uawHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias M OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiiie KOHHYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHWYECKOH MoBepXHOCTH. KOHyC: OCHOBaHWE M BEpIIMHA, 00pa3yroIias
U OCb, IUIOMaJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrolle U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IAUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
Io1aab chepsl.

N3o0pakeHue Tel BpallleHHs Ha TIJI0CKOCTH. Pa3BépTka IUIMHApPA U KOHYCA.

KoMmOuHanuu Tenm BpalmieHuss ¢ MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSAMOYTOJIGHOTO Tapajileyienurnena u ciaeacTBus u3 He€. OO0bEM IMIMHIpA,
konyca. O0BEM mmapa u maomass chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMA
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TE.

Ceuenus mwiMHapa (TapajuIeIbHO M TEPIEHAMKYJSPHO OCH), CEUYCHHUS
KoHyca (TapajuielbHO€ OCHOBAHHMIO M TIPOXOJIAIIEE Yepe3 BEPINUHY), CEUCHUS
niapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B nipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHne BEeKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUWJl JACUCTBHM ¢ Bekrtopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. [lpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalsipHOE MPOHU3BEIECHHUE BEKTOPOB.
BrluncieHne yrioB MexIy MNPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:

I'paknanckoe BocnMTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha pPOCCHUHCKOrOo OOIIeCTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MIPOLIIOMY Y HACTOALIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOIr0; 0CO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETO.

JdcTeTHYecKoe BOCIIMTAHUe:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Ddu3nyecKoe BOCIIUTAHNE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKHUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTJIbIXA, perymnsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTHUBHO-03/I0POBUTEIBHOMN
JEATEIIbHOCTHIO.

TpynoBoe Bociutanue:



TOTOBHOCTBIO K TPY/Iy, OCO3HAaHHEM IIEHHOCTH TPYAOJTIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBATb COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJOrHYeCKoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLMUAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPUEHTALIMEN HA NMPUMECHEHUE MATEMATHYECKUX 3HAHWM ISl pEIICHUs 3a1ad B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPYKAIOLIEH CPEabI.

[{leHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM H  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBJIATH MPOEKTHYK) M HCCIEHOBATEIBCKYHO AEATEIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJIbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MaremMaTHKa XapaKTEPHU3YIOTCS OBJIAJCHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oetcmeusiMU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneyU8arOm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 0OYUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble JJornyeckue 1eiCcTBUS:

e BBIBIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHICCKUX

OOBEKTOB, IMOHATHH, OTHOIICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTIpEeNIeICHUs]  TOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIA  TPHU3HAK



KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHWS W CpaBHEHUS, KpUTEPUU
IPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (QOpPMYyJIUpOBaTH U  MpeoOpa3oBBIBATh  CYKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npepiaraTb  KpUTEpUU s BBISIBICHHUA  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KJI€HUS U BBIBOJBL;

BBIOMpATh CIoco0 pemeHuss ydyeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN ¢ Y4ETOM
CaMOCTOATEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHMUS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBbEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

CaMOCTOATENFHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BBIABUTAThH
IPEIOJIOKEHUS O €T0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

BBISIBJIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U IS pELLICHU 3a/1a4u;

BbIOMpaTh ~ MHPOpPMAIMI0 U3  HCTOYHHKOB  PA3JMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M UHTEPHPETUPOBATH MHPOPMAIIHIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,



2)

CTPYKTYypUpPOBaTh WHGOPMAIIUIO, TIPECTABIATh €€ B Pa3IMYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh Ha/IEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpMyYIHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVUAIOUUXCHL.
Oo0menue:

BOCIIpUHUMATh H  (OPMYJIHPOBATh CYXKJCHUS B COOTBETCTBHUU C
YCIIOBUSIMHU | LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpa)aTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTax, /IaBaTh IMOSICHEHUS IO
XOJly peIIeHUs 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ OOCY>KIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbI, perIacMoi 3a/1auu, BHICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAOra, OOHApYyKHWBAaTh pa3Indue W CXOJCTBO IO3HIINHA;, B
KOPPEeKTHOU GopMe hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  PEIICHHUS  3aJa4d,  JKCIECPUMEHTAa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 TIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHuyvectBo:

3)

NOHMMAaTh W  HCMOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBHUIYyaJIbHON pabOThI PU pElIEeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJIb
COBMECTHOHN JESITENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W UHBIE); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIMMHM WiIE€HAMH KOMaHJIbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUA C Y4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:
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e BIIQJETh HABBIKAMU TI03HABATEIHLHON pedieKcHr KaKk OCO3HAHHS
COBEPIIAEMBIX JICMCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Ipolecca U
pe3yJibTaTa pelIeHUs] MaTEMAaTUYECKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBHE pE3yJbTaTa WEIHM U YCJIOBHUSIM, OOBSICHSTH
MIPUYUHBI JTOCTHKEHHS WIM HEJNOCTHKECHHS PE3yJIbTAaTOB AECATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

10 KJIACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPSIMas, INTOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIICACTBHUS W3 HUX IPH PEIICHUU
reOMEeTPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHAMU: NAPATUICTBHOCTD U MEPIICHIUKYIISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTs B3aUMHOE pAaCIMONIOKEHHE TPSAMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAHHOTO YTIIa,
peOpo ABYrpaHHOTO YIJIa; JIMHEHHBIA Yroj IBYTPaHHOTO YIJIa; TpajycHas Mepa
JIBYTPAHHOTO yTJa.

OmnepupoBaTh TMOHSATHSIMH: MHOTOTPAHHHMK, BBINYKJIBIA W HEBBITYKIIBIH
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPAaHHHKA, TIPAaBUIIBHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIC BHIIBI MHOTOTPAaHHHKOB (IMUpaMuia; TMpU3Ma,
PSIMOYTOJIbHBIN TapaJijiesienumne, Kyo).

KnaccudpumnmpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KkiIaccuukanuu  (BBINYKJIbIE W HEBBINYKIbIC MHOTOTPAaHHUKH; TPABUJIBHBIC
MHOTOTPaHHHKH; TPSAMbIE ¥ HAKJIOHHBIC TIPU3MBI, TAPaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHSIMH: CEKyLIas INIOCKOCTh, CEYE€HHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIUIIBI TTOCTPOCHUS CEUEHHH, UCTIONB3YS METO CIEIOB.

CTpouTh CceYeHHS MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.
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PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM WiH
QNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTHUYECKAE METOABI INPU PEUICHUU
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY JBYMS
TOYKaMH, OT TOYKM JO TMPsAMOW, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMHUCS MTPSIMBIMH.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QNrOPUTMAaM, NPUMEHSSI W3BECTHBIC AHAIUTUYECKHE METOABl IIPU PEUICHUU
CTAaHJAPTHBIX ~MATEMATHYECKUX 3aJa4 HAa  BBIYMCIEHUE YIJIOB  MEXIY
CKpPCLIMBAIOIIMMHUCS TPAMBIMU, MEXKIY TMPAMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruucnsate 00bEMBI U TUIOIIAAN MOBEPXHOCTEW MHOTOTPAaHHUKOB (TpHU3Ma,
nupamMpga) ¢ OpuMeHeHueM (OpMyJl; BBIUHMCIATH COOTHOLUEHUS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMAMHU MTOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LEHTP, OCh U MJIIOCKOCTh CHUMMETPUHU (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPHIPETHPOBATH HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKThl i PEUICHUs] CTePEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs nOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOANTE NpHUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHIPUYECKAs IOBEPXHOCTh, 0OO0pa3yrome
WIMHIPUYECKONM  MOBEPXHOCTH;  IIMJIMHAP,  KOHUYECKass  MOBEPXHOCTb,
o0pa3zyronre KOHMYECKOW MOBEPXHOCTH, KOHYC; chepryecKkasi IOBEPXHOCTb.

Pacnio3naBats Tena BpamieHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpallleHUsI.
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KnaccudummpoBats B3auMHOE pacrookeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIIapOBOM CIIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Bbraucnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEH TeN  BpallleHUs,
TCOMETPUUYECKHUX TEN C TPUMEHEHUEM (HOPMYIL.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B chepy ®
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOIPAHHUK WJIH TEJO
BpaIllCHUS.

BBIYUCHIATE COOTHOIICHUS] MEXIY TUIOMAIASIMU MMOBEPXHOCTEH U 00bEMaMU
MOAOOHBIX TEI.

N300pakath m3ydaemble (QUTYpHl OT PYKH M C TPUMEHCHHEM TIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHHU.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa30BBIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE  IEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOKCHHSI BEKTOPA Ha YUCII0, OOBICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaaloT.

[TpuMeHSTh TPaBWIIO MapalICIICITHITC 1A,

OnepupoBaTh NOHIATUSIMU: IEKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YTOd MEXIY
BEKTOpaMH, CKIIPHOE TIPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIC ¥ KOMILTAHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M TIPOM3BEICHNE BEKTOPA HA YHCIIO, YTOJI MEXITY
BEKTOpaMH, CKaJSIpHOE TMPOW3BEIEHUE, paCKIaAblBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensaTs TeoMeTpudeckue (aKThl I PEIICHUS CTEPEOMETPHUYCCKUX
3a/1a4, MPEANOJararonX HECKOIbKO MIAaroB PEIICHUs], €CIIH yCIOBUS TPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

Pemate mpocrelinme reoMeTpUYECKUE 3aJadd Ha NMPUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METO/A.

Pemares 3amaum Ha J0Ka3aTEIbCTBO MAaTEMATHYECKUX OTHOIIEHUW U
HAXOXKJEHUE TEOMETPUUYECKHUX BEJIIMYUH 10 00pa3IiamM WiIu adropuTMam, IpUMEHSS
W3BECTHBIC METOJIBI TIPU PEIIEHNUN CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4.
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[IppuMeHATs  MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTE HpUMEpPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMEHATh IONYYEHHBIE 3HAHUS Ha IPAKTHUKE: aHAJIM3UPOBATh PEaJIbHBIC
CUTyallud W NPUMEHATb HM3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKu CHOPMYIMPOBAHHOW MPOOJIEMbI, MOAEIUPOBATH peasbHBIC
CUTyallUM Ha A3BIKE T'€OMETPUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJCINA C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, anmapaTa anreOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosaunuyectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuo 10 https://m.edsoo.ru/C503R7VIP
IT .
2 PAMBIC H TITOCKOCTH B MPOCTPAHCTBE . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
IT
3 CPUCTIEYTHPHOCTE HIPAMBIX 1 12 https://m.edso0.ru/\V/611APUCD
IJIOCKOCTEH
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edso0.ru/R3BMETBTQ
5 MHororpanHuKu 11 1 https://m.edsoo.ru/XPW9U5FB2
6 O0BbEMBI MHOTOTPaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME
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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 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (pPoBbIE)

[NPOTPAMME

Ne /i Konrpouabusie IlpakTHueckue
MpPOrpamMMblI Bcero oOpa3oBaTe/IbHbIE Pecypchl
padoThI padoThI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMEBI TEN 5 1 https://m.edsoo.ru/BOORVIYCI
B
3 PICLOPSL 1 KOOPAUIHATEL B 10 1 https://m.edso0.ru/4ANCLAGOMF
POCTPAHCTBE
I1 000
4 OBTOPERHE, 000 IIIGHIfe, 7 1 https://m.eds00.ru/DORV3P725
CHCTeMaTH3allnsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHbIE MIOHATHSI CTEPEOMETPUU:
TOYKa, [psiMasi, INIOCKOCTh, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHus Ha PUCYHKAX:
n300pakeHHsI INIOCKOCTEH, apalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

https://m.edsoo.ru/D3VCJ7UN4

Ilonstus: MnepeCCKaromuecs MmiIOCKOCTH,
IepeceKarommecs npsamas U rnjiI0CKOCTb

IlonsTus: NepeceKaromumecs mIoCKoCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTb

https://m.edso0.ru/NR6VJYCGK

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKaxX

https://m.edsoo.ru/KMUQPILLO

HavaneHble cBeieHUs 0 KyOe U mupamu/e,
uX pa3BépTku U Moaenu. CeueHus
MHOT'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM

17

https://m.edsoo.ru/FPW2JNHCZ

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL



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
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL

MMOCTPOCHUHU CTCPCOMCTPHUU: AKCUOMBI
CTEPCOMETPHHU U CIICACTBUA U3 HUX

10

INousarue 06 akCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousiTHe 00 aKCHOMAaTHYECKOM

IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

[Tonsatue 06 akCHOMATUYECKOM

IIOCTPOCHUH CTCPCOMCTPUHU: AKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

https://m.edsoo.ru/DUKAX70QE1

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/I3A98J6Z79

11

B3anMHOe pacnionoxeHue npsMbIx B
IIPOCTPAHCTBE: IIepeceKaroIuecs,
napajJiesibHble M CKpeIlrBaroLIMecs
IpsIMble

https://m.edsoo.ru/IlUIW8KR5Q

12

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MMapaJuICIIbHbBIC IPSIMBIC B
IIPOCTPAHCTBE; MapaJIEIbHOCTD TPEX
MIPSIMBIX

https://m.edsoo.ru/CS9VLQLH6

13

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
npoctpaHcTie: [lapamienbHOCTh MPAMO
Y TJIOCKOCTH

https://m.edsoo.ru/PO5J6D23U

14
15

V1l ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

Yron Mexay npsiMbIMU B IPOCTPAaHCTBE

https://m.edsoo.ru/LLJAVHVBW

https://m.edsoo.ru/KGJM80OEUK

16

17

Yros Mexay NpsIMBIMU B ITPOCTPAHCTBE

[TapannenpHOCTb MIOCKOCTEM:
NapajulesbHbIE III0CKOCTH

https://m.edsoo.ru/24LVWH9V8

https://m.edso0.ru/BUSTQ9HZT

18

CaoiicTBa napamienbHbIX MIIOCKOCTEN

https://m.edso0.ru/OKQOK2ABA

18



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
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

[Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI

19 Ha IJIOCKOCTH: TETpadap, KyO, https://m.edsoo.ru/MRT13XP79
napasuiesienumnes

20 [Toctpoenue ceueHuii https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceueHuit https://m.eds00.ru/20GC3ZP9P
KonTponbras padbota mo teme "lIpsimbie u

22 IJIOCKOCTH B TIPOCTPAHCTRBE. https://m.edsoo.ru/BI405QJEB
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEH"
[lepneHMKyIAPHOCTH NPSMOM U

23 TUTOCKOCTH: TIEPTIICHIUKYIISIPHBIE IPSIMBIC B https://m.edsoo.ru/RN45YBO8SR
MIPOCTPAHCTBE
IT

24 PAMIBIE HAPAILICHBHBIE 1 https://m.eds00.ru/32MXRZDDL
MEPIEeHIUKYISIPHBIE K MJIOCKOCTH
IT

25 PAMBIC Hapa/bICIbHbIC H https://m.edsoo.ru/JPUOTOI3N
MEPIEeHIUKYISIPHBIE K MJIOCKOCTH
n o

26 PHSHA TEPHEHANKYJAPHOCTH HPAMOT 1 https://m.edso0.ru/DCA1W6K14
TIOCKOCTH
I .

27 PHSHAL HEPHCHMIYIHPHOCTI IO 1 https://m.edsoo.ru/HD3D63S5P
MJI0CKOCTH
T . .

28 COPEM O TIPAMOH TEPHCHAKY LPHOH https://m.edsoo.ru/YOIQSMOH1
MJI0CKOCTH
T . o

29 COPENA O TIPAMOT HIEPTICHMIYTAPHON https://m.eds00.ru/81R5KUSR]
TJIOCKOCTH
T . .

30 COPEMA O LIPAMOH HepHCH Iy IHPHON https://m.edsoo.ru/HFKNPKZ7T
TJIOCKOCTH
IT :

31 CPHCTVIKYIVIP T HAIJIORHKIE https://m.eds00.ru/638GKWY7V

pacCTodAHuC OT TOYKHU 0 IJNIOCKOCTH,

19



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
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

paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

32

33

34

[lepnieHIUKYIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

[lepnieHIUKYIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0 MJI0CKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

HepHeHI{I/IKy.]'IHp M HAaKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO IIJIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

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

35

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U TUIOCKOCTBIO

https://m.edsoo.ru/PSFIXUALI

36

37

JIByTrpaHHbIN yroJi, TMHEHHBIN yro
JBYTPaHHOIO yria
JIByrpaHHbIN yroJi, TMHEHHBIN yro
IBYTPaHHOI'O yria

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

https://m.edsoo.ru/ML0ZZYZC7

38

[lepneHuKyIPHOCTD MJIOCKOCTEM:
MPU3HAK NEPIEHAUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRQDSM9INH

39

40

41

[lepneHuKyIPHOCTD MJIOCKOCTEM:
MPU3HAK NEPIEHAUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

[lepnieHAMKYIIAPHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHINUKYIISIPHOCTH ABYX
IJIOCKOCTEN

Teopema o Tpéx nepneHAUKyJIApax

https://m.edsoo.ru/DY2AF84T2

https://m.eds00.ru/TS8OAINH2

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o TpEX neprneHAnKyIsIpax

https://m.edsoo.ru/OP44KE54N
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https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
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

43

TeopeMa 0 TpEX NEPHEHANKYIISIPAX

https://m.edsoo.ru/OWG81WDV3

44

45

46

47

KontponsHas pabora o remMmam
"[lepneHAUKYISAPHOCTD NPSAMBIX U
miockocTeil" u "YTIbl MEXKIY NPSIMBIMU U
IUIOCKOCTSMU"

Ilousrue MHOI'OrpaHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'PpaHHUKA, BBIITYKJIBIE U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOI'OrpaHHuKa

IIpusma: n-yronpHas npu3mMa; rpaHu u
OCHOBAHMA IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

[Napannenenunen, npsIMOYTOJbHBIN
napaJuieNienuIe U ero CBoicTBa

https://m.edsoo.ru/VOXABPOPB

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFOL

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamua: N-yrojgpHasi NMpaMuIa, TpaHu
Y OCHOBaHUE MUpaMU/bl; OOKOBas U
IIOJIHAs TIOBEPXHOCTh ITUPAMUJIBL;
[IpaBUJIbHASA U yCEYEHHAs ITUPAMUAA

https://m.edsoo.ru/ITOFX00PA

49

[IpaBriibHBIE MHOTOTPaHHUKHU: MTOHSITHE
MIPaBHWJIBHOT'O MHOTOTPAHHUKA;
MpaBWIbHAS MIPU3Ma U NPaBUIIbHAS
NIpaMK/ia; TPaBUIbHAS TPEYTOJIbHAS
MUpaMUIa ¥ MPaBUWIBHBINA TETpasap; KyO

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadp, J0ACKa AP U
HUKOCadIP.

https://m.edso0.ru/06SHO02IDD

51

CI/IMMCTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPUA

https://m.edsoo.ru/SWEUC9ENR
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https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
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
https://m.edsoo.ru/SWEUC9ENR

OTHOCHUTEJIbHO TOYKH, MTPSMOU,
IJIOCKOCTH. DJIEMEHThl CAMMETPUH B
nupamMugax, napajvieaenumneaax,
MPaBUJIBLHBIX MHOTOTPaHHUKAX

BrIuucienue 2j1eMEHTOB

52 MHOTOTPaHHHUKOB: p&0Opa, AMaroHalu, 1 https://m.edsoo.ru/EUP4MN760
YIJIBI
[Tnomanp 60KOBOM OBEPXHOCTH U
53 HoAHOi HOBerHOCTvH HpSAMOH MpH3M®I, . 1 https://m.edso00.ru/SQY9XSIL6
IOl OCHOBAHUM, TeOpeMa 0 OOKOBOMA
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
o4 HOBEPXHOCTH MPABILHOI mfp AMILIBL, 1 https://m.edsoo.ru/R22FHBG60
TeopeMa o IIoaau OOKOBOU
MMOBEPXHOCTH YCCUEHHOU TUPAMHU/IBI
55 Kontponbras padora no reme 1 https://m.edsoo.ru/VHYNJQMQD
"MHoOrorpaHHuKu"
56 [Tonsarue 06 06bEMe 1 https://m.edso0.ru/GM1LC394G
57 O06BEM TUpamMuIbI 1 https://m.eds00.ru/B307P8WTC
58 O06BEM TUpaMuIbI 1 https://m.edso0.ru/PQZ9ED3YF
59 OO0BEM TUPAMHU/TBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/O0HRFO2LCT
61 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TTPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/FIMQW6EKFT
64 Kourposbias pabora no reme "O0bEMb 1 https://m.eds00.ru/23S50180N

MHOTOTpaHHUKOB"
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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
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N

65

[ToBTOopenue, 0600IICHNE
cucrtemaTtusanus 3Hanuil. [loctpoenne
CEYCHHI B MHOTOTPaHHHKE

https://m.edso0.ru/KXTOCIOJG

66

[ToBTOpenue, 0600IICHNE
cHCTeMaTHu3anus 3HaHu. Berancienne
PACCTOSTHUM: MEXKIy IBYMs TOUKaMH, OT
TOYKH JI0 MPSIMOM, OT TOYKH J10
IJTIOCKOCTH, MEXAY CKPEIIUBAIOIIAMUCS
NPSAMBIMHU

https://m.edsoo.ru/HKP613JUC

67

68

HToroBast KOHTpOJIbHASL paboTa

[ToBTOpEeHHE, 0000IIEHNE
cUcTeMaTu3alvs 3HaHui. Beruucnenue
YTJIOB: MEXKY CKPEIIHMBAIOITIMUCS
MPSIMBIMU, MEXKTY MPSMOU U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKIY
IUIOCKOCTSIMH

https://m.edsoo.ru/KB3EKOA9U

https://m.edsoo.ru/X7CJU5L0O0

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: uUeHTp, paanyc, TuaMeTp;
IJIOLIA/Ib TIOBEPXHOCTHU Chepbl

KoaudecTBO 4acoB

Bcero

KonTposbHble
padoThbI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIe NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/TW8Z59CHJ

BsanmHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

https://m.edsoo.ru/YCMWC4M3lI

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[HunuHapudeckas TOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MMOBEPXHOCTHU, OCh IHJIMHIPUIECKOMN
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIaas OOKOBOM M MOJIHOM
MMOBEPXHOCTH

N3006paxkeHre NUINHAPA HA TIIOCKOCTH.
Pa3zBépTka unnunapa. CeueHus
HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIePIICHAUKYIISIPHON OCH IIMIIMHIPA)
Konundeckast moBepXHOCTH, 00pazyromme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH

24

https://m.edsoo.ru/QDCFS8UGXE

https://m.edso0.ru/8516BBEO7

https://m.edsoo.ru/W0JR979V9

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

https://m.edsoo.ru/H64QF3E6GR



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
https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolias U 0Ch; IIIOLAAb OOKOBOW 1
IIOJIHOM TIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

Yceu€HHbIi KOHYC: 00pa3yromme u
BBICOTA; OCHOBAaHHUSA K OOKOBas
MMOBEPXHOCTh

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

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHHs KOHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHMIO, ¥ INIOCKOCTBIO,
MIPOXOJALIEeH yepe3 BEpUINHY)

https://m.edsoo.ru/OPVICKUYU

11

12

KomOunanwms Ten BpamieHus u
MHOT'OTPaHHUKOB

MHororpaHHHK, OTIMCAHHBIH OKOJIO
cdepsl; cdepa, BUcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPAILCHUS

https://m.edsoo.ru/AVHGTY X8F

https://m.edso0.ru/RMYY1STLP

13

ITonsatue 00 00Béme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

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

14
15

O06bEM muIMHIpa, KOHYCa

O06BeéM mapa u riomazas chepbt

https://m.edsoo.ru/W8TGN5Z99

https://m.edsoo.ru/G7TAYCM9TT

16

[Tono6HbIe Tena B MPOCTPAHCTBE.
CooTHOIICHNST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

https://m.edsoo.ru/4ANO4FYUUX

17

18

KonTponbnas pabora no temam "Tena
BpaieHus" u "O6beMbl Ten"

BCKTOp Ha IIJIOCKOCTHU U B TPOCTPAHCTBC

https://m.edsoo.ru/KCOMHJISWW

https://m.edsoo.ru/AQ405SB7C

19

CrnokeHne 1 BIUHTAaHHE BEKTOpPOB

https://m.edsoo.ru/PMNHTUK7G

25



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
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHUE BEKTOPA HA YUCJIIO

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

21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuiio
napajuiesienuneaa

Pemenue 3a1ay, CBSI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

KoopauHaTHO-BEKTOPHBIN METO MIPH
pEIIeHNY T€OMETPUUYECKUX 3a/1a4

https://m.edsoo.ru/NZSOLFWN1

https://m.edso0.ru/73F23EPU5

https://m.edsoo.ru/BBI139Z7U

24

[IpsimoyronbHasi cucreMa KOOpAUHAT B
npoctpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

https://m.edsoo.ru/X9TSDNSQ3

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Breruucnenue YIJIOB MCXKAY MPSAMBIMHA U
IIJIOCKOCTAMU

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

27

28

29

30

Kontponbhas pabota o teme "BekTopsr

1 KOOpPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001mIeHNE 1
cucteMaTu3anus 3HaHuil. OCHOBHBIC
¢urypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHUE, 06001IEHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IeHNE 1
cHCTeMaTH3alus 3HaHui. 3axa4un

26

https://m.edsoo.ru/NSKELEBHL

https://m.eds00.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T



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
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

IUIAaHUMETPHUHN U MCTOABI UX PCIICHUA

[ToBTOpEeHME, 0000IIEHNE U

31 CUCTeMaTH3aIvsl 3HaHUH. 3a1a4n 1 https://m.edsoo.ru/FG4PJN2IF
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

32 CHCTCMATHAIIAA SHAHHA. OCHOBHEIS 1 https://m.edso0.ru/ZY6BYLY7W
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hroroast koHTpobHAs paboTa 1 https://m.edsoo.ru/VVP8CXOCA4C

34 HosTopenne, 0bobumerte 1 https://m.eds00.ru/70QSTDCAP
CUCTeMAaTH3aIHsl 3HAHUH

OBIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
IIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOrpPaMMbl CpeiHero o01ero o0pasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTb
. [IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPH PEIICHUU
' FEOMETPUYECKUX 3a]1a4
23 OnepupoBaTh TOHATHSAMHU: TMAPAUICTBHOCT, W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEHN
-4 KnaccudunupoBaTh B3aUMHOE PACTOJIOKEHHE MPSMBIX U TIJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: IBYTPAHHBIA YIOJ, TPaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJia, TpajyCHas
Mepa JABYTPaHHOTO yria
- OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTpaHHUKA, TTPaBUIILHBIN MHOTOTPAHHUK
24 Pacmo3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (MHpaMuja, MpU3Ma,
' MPSAMOYTOIBHBIN Napasuieenune, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
28 Kinaccupukanuu  (BBIMYKIbIE W HEBBINYKIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TMpsAMbIE U  HAKJIOHHBIE MPU3MBI,
TapajuIeTIeTUTIC b )
29 OnepupoBathb MOHATUSMU: ceKyuias IIJIOCKOCTB, CEUYeHHE
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIONB3YSl METOJI CIIEI0B
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7.11

Ctpouth CceYeHHS MHOTOTPAaHHUKOB METOJIOM CIIAOB, BHITIOJIHSTH
(BBIHOCHBIE) TIJIOCKHE YEePTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:

BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiropurMaMm, MNPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHE MCTOIBI IIpU
peiCcHUM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCA MMPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
Wid aJroputmMaM, IIPHUMCHSAA H3BCCTHLIC AHAJIMTUYCCKUEC MCTOJbI IIPpH
PEIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aa4 Ha BBIYMCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ H IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMMU, IBYI'PAaHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beramcnate 00bEMBI W IUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyIl, BBIYUCISATh COOTHOIICHUS
MEKTY TIOIIAASIMH MMOBEPXHOCTEN, 00bEMamMu MOA00HBIX

MHOT'OT'paHHUKOB

OnepupoBaTh MOHATHSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPHUH, HECHTP, OChb U IINIOCKOCTH CUMMCTPUN q)HprBI

HSBJ’ICK&TL, Hp606pa3OBI>IBaTB U HUHTCPIPETUPOBATH HH(bOpMaI_[I/IIO 0
MMPOCTPAHCTBCHHLIX T'COMCTPUUCCKUX (bHpraX, MNpCACTABJICHHYIO Ha
YCPTEIKaX U pUCYHKAX

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI IJI peHICHUS CTECPCOMETPUICCKUX
3aaa4, Mpeamnojararomux HECKOJbKO HIaroB pCmiCHUs, €CJIN YCIOBUA
NMPUMCHCHUS 3aJIaHbI B SIBHOM (bopMe

HpI/IMCH}ITB HpOCTGﬁIHHG nporpaMMHbBIC CPEACTBA W IJICKTPOHHO-

KOMMYHHKAIMUOHHBIC CUCTEMEI ITPHU PECHICHUU CTCPEOMCTPUICCKUX 3a/1av

7.19

7.20

[IpuBOIUTE MpHUMEpPBI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE H

JKU3HH, paClIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

HpI/IMeHHTB IMOJIYUCHHBIC 3HAHWA HaA IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC
CUTyallud W TNPUMCHATb MH3YUCHHBLIC IIOHATHUA B TIIPOLECCEC IIOUCKaA
pereHus MaTeMaTUYECKH chopMyITHPOBAHHOM poOJIEMBI,
MOZCIIMPOBATh PCAJIbHBIC CUTyallUM HA SA3BIKC T'COMCTPUH, UCCIICAOBATDH

IIOCTPOCHHBIC MOJCIIM C HCIIOJB30BAHUEM TI'COMCTPHYCCKUX MMOHATHH U
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TEopeM, armapara alredpsl, pemarh MPaKTUICCKUE 3a/1a4u, CBI3aHHBIC C

HaXO0XIACHUEM I'€COMETPHUICCKUX BCINYNH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHIATUSIMU: UIMHIPUYECKAsE TTOBEPXHOCTH, 00pa3yoIIne
6.1 IMHAPUYECKOW TMOBEPXHOCTH, NHIMHIP, KOHUYECKAs IMOBEPXHOCTb,
' oOpa3yroniye KOHHYECKOH  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATHSAMU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BHICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOSI, BHICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
6.6 Beruncnsate 00bEMBI W MIIOIMIAAM TOBEPXHOCTEW TeN BpalleHHS,
' TE€OMETPUYECKUX TEJI C PUMEHEHUEM (hopMyt
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIMCAHHBIM B cdepy u
6.7 OTIMCAaHHBIN 0KOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJIO
BpaIICHUS
68 BbIUMCIIATE COOTHOLIEHUS MEXIy IUIOIAASMU TIOBEPXHOCTEH H
' 00bEMaMHU TOJOOHEIX TEI
6.9 N3o6paxarh nsyyaemble GUTYpbl OT PyKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEeKHM U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BHUI CBEpPXy, COOKY, CHH3Y; CTPOUTHh CCUCHHS TEI
BpaICHUS
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, TMPEACTaBICHHYIO Ha

4epTeKax U pUCYyHKaX
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6.12

[TpumeHsTh TEeOMETpHUECKUE (AKTHI ISl PEUICHUS CTEPEOMETPHUECKUX
3a/1a4, IPEANOIAraloIuX HECKOJIBKO INAaroB PELIEHUs, €CJIH YCIOBHS

MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BrmonaaTs I[CﬁCTBPIH CJIIOKCHHA BCEKTOPOB, BBIYWTAaHHWSA BCEKTOPOB U
YMHOXXCHHS BCKTOpa Ha 4YHCIIO, O6LHCH$ITB, KaKHMH CBOWCTBAMH OHHU

o0azaroT
[TprMeHSTh MpaBUIIO HapalIe/CIHIIe A IPU CII0KCHHH BEKTOPOB

OHCpHpOBaTL INOHATHUAMMA: ACKAPTOBBI KOOPAHMHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroua MCXKAY  BCKTOpaMu, CKaJIApHOC MMPON3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMINIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxoauts CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpPA Ha YHCJIO, YI'OJ
MECKAY BCKTOPAMH, CKAJIKIPHOC NPOU3BEACHHUEC, pACKIIaAbIBATh BEKTOP I10
JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

3aIIaBaTI) IIJIOCKOCTH YPAaBHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpANHAT

Pemate nmpocredmme TeOMETpUYECKHME 3aJadyd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAWHATHOT'O METOAa

6.20

6.21

6.22

6.23

Pemrats 3agad4u Ha A0Kas3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIIICHUMN U
HAaXO0XXACHUC T'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOABI npu pCHICHUA CTaHAAPTHBIX

MaTeMaTHYeCKuX 3a]a4
[TpuMeHsaTh mpoCTeHie NpOorpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI NP PEIIEHUH CTEPEOMETPUYECKUX 3a/1a4
[TpuBOANTE IPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPUPOAE U
KM3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE

[IpuMeHsATH TONydYEHHbIE 3HAHMA HA TpaAKTHKE: aHaJIU3UpPOBATh
peanbHBlE CHUTYallMd W TNPUMEHATh HM3YYCHHBIC TOHSATHS B TIpOIEcCe
MOKCKAa pELIeHUs MaTeMaTU4ecKu C(HOPMYITUPOBAHHON MpPOOIEMBI,
MOJIEIIUPOBATh PealbHbIC CHTyallud Ha S3bIKE TEOMETPUH, MCCIIEIOBATh
MOCTPOCHHBIE MOJIENM C HMCIIOJIb30BAaHHUEM TI'€OMETPHUECKUX MOHATUH U
TEopeM, almnapara ajureOpbl, perars NPakKTUYECKHE 3a/1a4M, CBS3aHHBIE C

HaXO0XKXIACHUCM I'COMCTPHUYICCKUX BCIIMYUH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, TIIOCKOCThb, MPOCTPAHCTBO.
[TousTne 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  aAKCHOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

7.2

7.3

B3aumHoe  pacnosokeHue ~ OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapaminensHOCTh MpPSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B  MPOCTPAHCTBE,
NapajyIeIbHOCTh TPEX MPAMBIX, MApPAUIEIbHOCTh HPSAMON M IUIOCKOCTU. YTJIBI €
COHANPABJICHHBIMU CTOPOHAMH, VYIrOJd MEXKIy TMpPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaijieNbHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [Ipocrteitmme mpocTpaHCcTBeHHBIE (DUTYPHI Ha IUIOCKOCTH: TETPadp,

KY6, napajieJICnrIiC [, IoOCTPOCHUC Ce4YeHH I

[lepnieHAUKYISIPHOCTh NPSMOM M IUIOCKOCTH: TNEPHEHAMKYJSIPHBIE IPSIMBIE B
IPOCTPAHCTBE, MPSAMbIE MapajliebHbIE U MEPIEHAUKYISPHbIE K TUIOCKOCTH, TPU3HAK
NEPIEHIUKYJIPHOCTH IPSIMOM U TNIOCKOCTH, TEOPEMA O MPSMOH MEepIEHANKYIIAPHON
IUIOCKOCTH. YTJIbBI B MPOCTPAHCTBE: Yrojl MEXKIy TMpsAMOM M IJIOCKOCTHIO,
JBYTpaHHBIA Yroj, JMHEWHBIA yroia JByrpaHHoro yria. llepnengukynap u
HAKJIOHHBIE: PAcCTOSHHME OT TOYKM J0 IUIOCKOCTH, PAcCTOSTHUE OT NPSIMOM 10
IJIOCKOCTH, MPOEKIHsI PUTypbl Ha MIIOCKOCTh. [lepneHAuKyIsspHOCTh IIIOCKOCTEH:
NpU3HAK  MEPHEHAMKYJSIPHOCTM  JABYX  Iulockocted. Teopema o Tpéx

NEePHEHANKYISIPAX

7.4

[TonsiTue MHOTOTrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE WU
HEBBIMYKJIbIE MHOTOIPDAaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrosbHas
IpU3Ma, TPaHU U OCHOBAHMS IPU3MBI, NpsMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
II0JIHAsl TOBEPXHOCTD NMpu3Mbl. [lapamienenunen, npsiMOyTroJIbHBIN apauIeIeIHIIe ]
u ero cporcTsa. [lupamuna: N-yroapHas NupamMuaa, rpaHd U OCHOBAaHUE ITUPAMHUJBL,

OOKOBasl M IMOJIHAS MMOBEPXHOCTh NMUPAMUIBI, IPABUIbHAS M yCEUEHHAS MUPAMUAA.
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OneMeHTbl Npu3Mbl U nHUpaMuibl. llpaBUinbHBIE MHOTOTpaHHUKHU: IIOHSATHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IpPaBWIIbHAs IUPAMHUIA,
IIpaBWIbHAs TPEYroJibHas NMUpaMuaa U NpaBWIbHBIN TeTpasap, KyO. Ilpeacrasnenune
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ip, AOJAEKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CummMerpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOI,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUU B NMUPAMMIAX, NTApAJUICICIUIECAAX, TPABUIIBHBIX

MHOTI'OIrpaHHHUKax

7.6

Brruncienne 31eMEHTOB MHOTOTPAaHHHKOB: pEOpa, nuaroHanu, yriel. [lnomansp
OOKOBOW IOBEPXHOCTH W IOJHOM IIOBEPXHOCTH NPSAMOHM MpPHU3MBI, IUIOLIA/b
OCHOBaHHH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M IIOBEPXHOCTH IPABWJIBHOM MNUPAMUIbI, TEOpeMa O IUIOIIAAH

yceu€nHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEX/TY TUIOMIAISIMU TTIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KJIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTb,

oOpa3ytotas 1 0Ch, TUIOIIa b OOKOBOW 1 TTOJIHON TTOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTb, 00pa3yrolre KOHMUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME M BepIlnMHa, o0pasyiomas U OCb,
ionaab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUYEHHBINM KOHYyC: 0Opasylolue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBCPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, JuamerTp, Iouaab NoBepxHocTu cdepol. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaab

cepsl

6.4

N300paxkeHune Ten BpallieHUs Ha MIIOCKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOuHanu Tten BpalieHWs U MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OIMCAHHBIA

okoJo chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, WM TEJIO BPAIllCHUs

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME

OpSMOYTOJBHOTO Tapajienenunena u ciuenctsus u3 He€. OO0bEM LMIMHApA,
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koHyca. O0BEM I1apa U mIomaas chepol

HOI[O6HBI€ TCJ1a B IIPOCTPAHCTBE. CooTHONIECHUS MCXKIY IiomaiasaMn

o1 MOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TET
6.8 Ceuenuss nmiuHapa (MapajuiebHO M TMEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYycCa
' (mapanienbHOEe OCHOBAHUIO U MPOXOSAIIEe Yepe3 BEPIUINHY ), CEUCHUS IIapa
Bekrop nHa miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4uciio. Pasznoxenue BekTopa 1mo TpéM HEKOMILIaHAPHBIM
' BektopaMm. [IpaBuio mapamnenenumnena. Pemenwe 3amad, CBA3aHHBIX C
MIPUMEHEHHUEM TIPaBWII JCHUCTBHI ¢ BEKTOpaMHU
[IpsmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpa.
6.10 [Ipocreiimme 3amaun B KOOpIMHATaX. YTON Mexay Bekropamu. CkamspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenne YIJ10B MCXKAY MPAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4
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ITPOBEPAEMBIE HA EI'D I1TO MATEMATHUKE TPEBOBAHUA
K PE3YJBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJBHOM INIPOI'PAMMBI CPEJHET'O OBILIETO

OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpedOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, ajlrOpUTMaMU pelICHUs 3ajady;
yMeHue (opMysMpoBaTh U ONEPUPOBATH MOHATUSIMH: OIpe/eleHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, J0OKa3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOA MaTeMaTHYeCKOW HHIYKIMU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYX ACHHUS [pU PEIICHUU 3aj]ad,
OLICHMBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKIEHUH; yMEHHE
ONEepUpPOBATh MOHATUSMU: MHOXECTBO, IMOJMHOXECTBO, ONEPALMU Haj
MHOJKECTBAMH; yMEHHME MHCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OMCaHUs pealbHBIX MPOLECCOB U ABJIICHUN U PU PELICHUU
3ajjay, B TOM 4HCJIE€ W3 JPYTUX Y4eOHbIX NPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocobaMu; UCIONIb30BaTh Ipadbl MpU PEeLICHUH 3a1a4

YMeHue onepupoBaTh MOHATHSMU: HATYpaIbHOE YMCIIO, LEJI0€ YHCIIO,
CTEMNEeHb C IeNBIM MTOKa3aTesieM, KOpeHb HaTypadbHON CTETICHH, CTETICHb
C palMOHANBHBIM  TIOKAa3aTeleM, CTeNeHb C  JIEWCTBUTEIIbHBIM
mokaszaTtesneMm, JorapudmMm dYHCIa, CHHYC, KOCHHYC W TaHTEHC
MPOU3BOJIBHOTO YHUCJIA, OCTATOK IO MOJIYJII0, PalMOHAIBHOE YHCIIO,
HUppAIMOHATIEHOE  YHCIIO, MHOXECTBA  HaTypaJbHBIX, LENbIX,
palMOHANbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaATh
MPU3HAKK JIETUMOCTH, HaUMEHBIINA OOIIUNA JCNUTENhb M HaUMCHbIIICE
obmiee kpaTHoe, anropuT™M EBKInaa mpu pemnieHnun 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3WIIMOHHBIMA  CHUCTEMaMH  CYHCIICHHS; YMCHHE

BBITTOJTHATE BBIYKCICHHE 3HAUCHUM U Hp606p3.3OBaHI/I$I BI:Ipa)KeHI/Iﬁ Cco
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CTENeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOoOHO-PAMOHATIBHBIX
BBIPOKCHHI; YMEHHE OIECPUPOBATH MOHATHSMHU: IOCIEIO0BATEIHHOCTD,
apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OeCKOHEYHO yOBIBaroIIas TIeoOMETpUYecKas MpOTrpeccus; yMeHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTh IOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
gyucia, ¢opMa 3aluMCh  KOMIUIGKCHBIX 4ucenl  (TeoMeTpudecKas,
TPUTOHOMETpPUYECKass W  aiaredpawdeckasi); yMeTb MPOU3BOAMTH
apu(METUYECKHE JICUCTBUS C KOMILUICKCHBIMA YHCJIaAMH; IPUBOJIHUTH
NpUMEPhl  UCIOJB30BAHMS  KOMIUIEKCHBIX — YHCEJN;  ONEpPUPOBATH
MOHATUSIMU: MaTpulia 2xX2 u 3X3, omnpeneauteslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OTIPCACIIMTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALUMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU: TOXIACCTBO, TOXKICCTBCHHOC npeo6pasoBaHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUIIBHOCTH
ypaBHeHHfI, HEpPaBCHCTB MW CUCTEM; YMCHUC pPCIIAThb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMbBI C TII1apaMETpOM; IIPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCIICHUA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MNOHATHUAMH: (QYHKIMS, YETHOCTh (DYHKLUH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (YHKIMU, HauOoJbIllee U HaMMEHbIIee 3HAYCHUS
(GYHKIIUM Ha IPOMEXYTKE, HeTpepbIBHAs (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKUIMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKIMHU, TE€OMETPUUYECKUNA U
buznyecKkuil CMBICI TPOM3BOAHOM, IEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH; yMEHHE
BBIUHCIATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHSA, YAacTHOIO U
KOMITO3UIIUN (YHKLWH, HAXOJUTh YpaBHEHHE KacaTeJbHOW K Tpaduky
(GYHKIMU; yMEHUE HAXOOUTh MPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE HCMOJb30BaTh MPOU3BOIHYIO JJsl HCCIENOBaHMUA (DYHKLUH,

HAaXOAUTh HauOOJIbIINE M HAaUMEHbIIHE 3HAaueHUs (PYHKIMHA; CTPOUTH
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rpaKu MHOTOYICHOB C HCIIOJH30BAaHUEM ammapara MaTeMaTHYecKOTro
aHajgu3a; MPUMEHITh NPOU3BOAHYIO JJIs HAXOXICHUS HAWIYYIIIero
pelieHuss B MPUKIAIHBIX, B TOM YHUCIE COLMAIBHO-3KOHOMUYECKUX U
bU3MYEeCKUX 3a7a4yax; HaXOAUTh TUIOMIAJAN M O0BEMBI (PUTY C MTOMOIIBIO
WHTErpajia; IpPUBOJAUTH MPUMEPHl MATEMATHYECKOIO MOJIETUPOBAHUS C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKUUM, oOpaTHas
byHKUMSA, KOMIO3UIMS (QYHKUWH, TUHeWHas (YHKIWSA, KBaJpaTHUHAS
byHKUIM, panyoHaIbHas byHKUUSA, CTEIeHHast byHKIM,
TpUTOHOMETpHUYEeCKHe  (yHKIUH, O0OpaTHbIE TPUTOHOMETPUYECKHE
byHKUMH, TOKa3aTedbHas M Jorapudmuyeckas QYHKLUUH; YyMEHHE
CTpOUTh TpadUKU H3YYCHHBIX (YHKIHH, BBITOJIHATH MPEOOpa3OBaHUs
rpaduKoB (YHKUUH, UCTIOJIB30BaTh I'PaQUKH IS U3yUEHHsI IPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYTrUX YYeOHBIX MPEIMETOB U
3ajjay U3 peasbHON JKU3HU; BbIpaXaTb (OpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W rpadukm QyHKOMA uis
pelleHNs] ypaBHEHHH, HEPaBeHCTB U 3a/1au ¢ MapaMeTpaMu; n300pakaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pEIICHUN YpPaBHEHMIA,

HCEPAaBCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 3aJa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABW)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 331a4 U3 00JacTH yIpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIEJOBaThb IOJIYYEHHOE pELICHUE H
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MATEMATUKH; COCTABJIATH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHMIO 33J1a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECIM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHUecKoe, MeInaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JUCIepcHus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJIEKaTh,
MHTEPIPETUPOBaTh MHGOpPMAIMIO, MPEACTaBIECHHYI0 B TaOiuIax, Ha
auarpaMmax, rpadukax, OTpaXarollyro CBOHCTBA peabHBIX MPOIECCOB U

SIBJICHH; TIPEACTABIATH, HH(POPMAIIMIO ¢ TIOMOIIBIO0 TaOJIUIl ¥ JUATPAMM;
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UCCJIEI0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpadUyecKkux METOJOB U  DJIEKTPOHHBIX CpPEACTB; Trpaduuecku
UCCIICIOBAaTh COBMECTHBIC HAONIOACHHS C TOMOINBIO JHarpaMm

paccerBaHMs U JIMHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIYyYalHBIA OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITUS; YMEHHE BBIYUCIIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpadUUYECKUX METOJO0B; IPUMEHATH
(GOpMYIIBI CIIO)KEHHUST W YMHOXKEHHUS BEPOSITHOCTEH, (OpMyINy MOTHON
BepoATHOCTH, popmyny bepHyu, koMOMHAaTOpHBIE (HaKTHI U (POPMYJIBL;
OIICHUBATb BEPOATHOCTU PEAIbHBIX COOBITUH; yMEHHE ONEPUPOBATH
MNOHATUSIMM: CIy4aiiHash BENUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTeMaTUYeCKoe OXHUJAHWE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4aiiHOH BeNWYHMHBI, (YHKUMU PpaACHOpPENeNeHUsT U  IJIOTHOCTH
PaBHOMEpPHOIr0, II0KA3aTEIbHOTO W HOPMAJbHOTO PpacHpeeIeHHUI;
yMEHHE UCMOJb30BaTh CBOMCTBAa M3YyYEHHBIX paclpeieNieHud Jis
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUM; YMEHHE NPUBOAUTH TPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEpUPOBATh MOHIATUIMU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWUM, YHCIIO TEepPecTaHOBOK, OumHOM HplOTOHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCY>KICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEpPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISITh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘lCHHBIfI pe3yjibTar

YMeHue onepupoBaTh IMOHATHUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIja, IUIOCKUH Yroi,
JBYTPAaHHBIA YToJ, TPEXTPAHHBIM YroJl, CKPELIMBAIOIIUECS TMpsMbIE,
MapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yrou
MEXy NPSAMBIMH, YTOJ MEXAY IPSIMONH M IUIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHHE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEX]y IUIOCKOCTSIMH; YMEHHME MCIIOJIb30BaTh IPH
pellleHnn 3a1a4 U3y4yeHHble (AaKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOWIETO MHpA; CTPOHTH
MaTeMaTHYECKUe MOJIENIM C IOMOILBI0 TE€OMETPUYECKHX MOHATHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9YN

10

YMeHue ornepupoBaTh HMOHATHSAMHU: TUIOMAAb (UTYPBI, 00BEM (UTYPHI,
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MHOTI'Or'paHHUK, HpaBI/IHLHbe/’I MHOTI'OrpaHHHUK, CCUCHUC MHOI'OI'paHHHKA,
Ky0, mapajuiesienurnes, Npu3Ma, nupamuaa, (GUrypa U MOBEPXHOCTb
BpallleHus, MUJIUHAP, KOHYC, Imap, cdepa, IIomaas cepbl, IUIONaIb
MOBEPXHOCTH TMUPAMUJIbI, MPHU3MbI, KOHycCa, LWIHHAPA, 00BEM Kyoa,
NpAMOYI'OJILHOTO IapaJuICICiicaa, mnupaMuabl, HNpPU3Mbl, LHUIAHApPA,
KOHyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHUS KOHYyca WM IMJIHHIPA,
napajuieibHble OCH WJIM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromiascsi cepbl, MWIMHAPA, KOHYCa; yMEHHE CTPOHTh CEYCHHUE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYpPHI U MTOBEPXHOCTH
BpAIIIEHUS, UX CEYCHHUS, B TOM YHCIIC C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIHBHO
(bopMyITUPOBATEH OMPENEICHHs U3y4aeMbIX (DUTYDP, BBIIBUTATh TMITOTE3bI
0 CBOHMCTBaxX W MPHU3HAKAX I€OMETPHUYECKUX (UTYp, 00OCHOBBIBATH WU
OMpOBEpraTth MX; yMEHHE IMPOBOJAUTH KiacCH(UKauio QGUryp o
Pa3jIMiHbIM IIPpU3HAKAaM, BBIIIOJIHATDH HGO6XOI(I/IMBIC JOIIOJIHUTCIIBHBIC

IMOCTPOCHUA

VYMeHue omnepupoBaTh TMOHSATHSMU: JBM)KEHHE B IPOCTPAHCTBE,
napajieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue M0A00UsA, MOAOOHBIE (UTYpPBI; YyMEHHE
pacrio3HaBaTh paBHbIE W TOJO0HBIE (PUTYPHI, B TOM YHCJE B MPHUPOIE,
UCKYCCTBE, apXUTEKTYype; HUCIOJIb30BaTh I€OMETPUYECKHE OTHOLICHHS
NP PEUICHWW 3a/a4; HAXOJWTh TEOMETPUYECKHE BEIWYMHBI (IJIMHA,
yroi, IUIOIAAb, OOBEM) MpH pEUIeHWH 3aJad M3 JAPYTUX Y4eOHBIX
NPEMETOB M U3 PEaTbHOM KU3HU; YMEHHE BBIYUCISTH T€OMETPUICCKHE
BEIMYMHBI (AJIMHA, YTOJ, IUIOaab, OOBEM, IUIONIAAb IOBEPXHOCTH),
UCTIONB3Yysl HM3Y4YeHHBIC (DOPMYIBI M METOZBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIBI, PU3MBI, KOHYCa, HWIMHAPA, TUIOMAAb ChepsI;
00BbEM Ky0Oa, TPSIMOYTOJIBHOTO Mapajulesenuresa, MUpaMuIbl, TPU3MBI,
IWIMHIPA, KOHYycCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

oJI00HBIX Uryp

12

VYmMmenue ONCpUPOBATH IMOHATUAMU: MTPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpPAa Ha YHUCIO, PA3JIOKEHHE BEKTopa 1o Oaswucy,
CKaJIIPHOE TPOM3BEACHUE, BEKTOPHOE IMPOU3BEACHUE, YTOJI MEXKIY

BEKTOpPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA M KOOPAUHATHBIM METOA
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13

JUISL  pEUICHHWS TEOMETPUYECKHX 3amad H 3a7ad JpPYruxX y4eOHBIX
MPEeIMETOB

YMmenue BbIOMpaTh MTOIXOMAMIMM METOJ JJid peHIeHUs 3ajauu;
MOHUMAHWE 3HAYMMOCTH MaTeMaTUKU B HW3YYCHUU NPUPOAHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUN; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IPHUBOIUTH
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCHUHUCKOM UM  MUPOBOH

MaTE€MaTU4YeCKON HayKH
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INEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX

HA EI'D 10 MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna u BBIYUCIECHUS

11 Harypanbnble u nensle uncia. Ilpu3Haku 1eIMMoCcTH HebIX Yncel

19 Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHbBIE JpOOM, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuil KOpeHb HaTypajbHOH creneHu. JleificTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3arenaeM. CBoMCTBa
' CTETEHU

15 CuHyc, KOCMHYC M TAaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uucna. [lecaTnaHble U HATypaJIbHbIE JOTapUPMBbI

HevictButenbHpie  yucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIICHUS, TIPAaBUIa OKPYTJIEHUS, IPUKHUJIKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHUM

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHsle uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenblie u 1poOGHO-palIMOHANIbHbBIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS

2.5 [{enbie u 1poOHO-pallOHANIbHbIE HEPABEHCTBA

2.6 UppanmonanbHble HepaBeHCTBa

2.7 [TokazaTenbpHbIC U JOoTapu(MHUUECKIE HEPABCHCTBA

2.8 Tpuronomerprdeckue HEPaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
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2.11

Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl

3 QyHKIUHU U TpaduKu
31 Oynkuus, crnocoObl 3amanus (yHkouu. I'padpuk ¢ynkumu. Bzanmuo oOpaTHBIE
' ¢yskuuu. YétHele n HeuéTHble GyHKuMU. [lepuoauueckue GpyHKIuM
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHUM Qynkuuu. Hymum ¢yHkuumm.
32 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DPyHKIUH.
' Makcumymbl ¥ MHUHUMYMBI (GyHKuuu. HauOosnblnee M HauMmeHblllee 3HAYEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJdbHBIM W IeNbIM Mokazartenem. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuuid. CBoicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccuu. @opmyria CI0XXKHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[IpumeHenne npPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxosxaeHne HanOosbIIero 1 HaMMEHbIEro 3HaYeHHUs (YHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHo03kecTBO, onepaluu HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 ['eomerpus
7.1 ®durypsl Ha MIOCKOCTH
1.2 [IpsiMbI€ ¥ TITOCKOCTH B TIPOCTPAHCTBE
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7.3

MHororpanHuku

7.4

Tena v MOBEPXHOCTH BpaALLEHUS

7.5

Koopaunatsl 1 BEKTOpBI
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