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y4eOHbIN Kypc: «I'eomMeTpusi»

(0a30BBI YPOBEHB)
10-11 xmacc

CocraBnena B cootBeTcTBUM ¢ DenepanbHOl paboyeit mporpaMMoin CpeHero O0IIeTro
oOpazoBaHus N0 npeamety «MaTtemaTuka» 0a30BbIil YPOBEHb.
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IMNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yuebHOro Kkypca «['eomerpus» 0a30BOTO YpOBHSA IS
obOyuaroruxcst 10 —11 kmaccoB paspaboTtana Ha ocHOBe dDenepaibHOTrO rocy1IapCTBEHHOTO
0o0pa30BaTeIbHOTO CTaHAAapTa CPEeIHEero oO0Iero oOpa3oBaHUsA, ¢ y4ETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBaHUM, MPEABIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAJAUIIUI
poccuiickoro  oOpa3oBaHus. Peanmuzanms nporpamMmbl  00€CIIEUMBAET  OBJIAJIEHUE
KJIFOYEBBIMUA ~ KOMIETEHIMSIMU, COCTaBISIIOUNIMMH  OCHOBY I CaMOpa3BUTHUS U
HEMPEPHIBHOTO  O00pa30BaHUs, IIEJIOCTHOCTh  OOIIEKYJbTYPHOTO, JIMYHOCTHOTO U
MO3HABATENLHOTO PA3BUTHSI IMYHOCTH O0YUAIOIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTo Kypca reoOMETpUM Ha YPOBHE CpPEIHEro oliiero oOpa3oBaHUS
00ycCOBJIE€HA MPAKTUYECKONW 3HAYUMOCThI0 METANPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB
OOy4eHHs] TEOMETpUM B HAIMpaBJICHUU JIMYHOCTHOTO PAa3BUTHS  OOy4aroIIUXCH,
dbopmupoBaHUg (PYHKIMOHAIBHOW MaTeMaTH4YeCKOM TpPaMOTHOCTH, H3YUYEHHUS JPYTUX
y4eOHBIX TUCHUIUIUH. PazBuTne y 00y4aromuxcs npaBuiIbHbIX MPEICTaBICHUN O CYIIHOCTH
U MPOUCXOKJICHUU T€OMETPUUECKUX a0CTPaKIMi, COOTHOIIIEHUU PEAIbHOTO U UACAIBHOTO,
XapaKkTeEPE OTPAXKEHUSI MATEMATUUYECKOM HAyKOM SIBJICHMM W IPOLECCOB PEAIbHOr0 MU,
MECTE€ TEOMETPUHM B CUCTEME HAyK M POJIM MATEMATHYECKOIO0 MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU U B TMPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
y4almxcs, a TaKKe KaueCTB MBIIUICHHS, HEOOXOAUMBIX JJIsl ajanTallid B COBPEMEHHOM
o0riecTBe.

['eoMeTpust sBisieTcss OMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEr0 OOIIETO
oOpa3oBaHHs, TaK Kak OOECHeYrBaeT BO3MOXKHOCTh M3yUYECHUS KaK JTUCHUILIIUH
€CTEeCTBEHHO-HAYYHOW HAMPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblilieHue, GOpMUPYEMOE MPU U3YUCHUHN O0YyHArOUTUMUCS MOHSITUHHBIX
OCHOB T'€OMETPUM U TOCTPOCHUU IIEMOYKU JOTUYECKUX YTBEPXKICHHU B XOJE PEIICHUS
r€OMETPUYECKUX 3a7a4, YMEHUE BBIIBUTaTh U ONPOBEpPraTh TMIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS NPU PELICHUH 3a]1a4 €CTECTBEHHO-HAYYHOr0 IIMKIIA, B YACTHOCTH U3 Kypca
(bu3HKH.

YMeHue OpHEeHTUPOBATHCS B MPOCTPAHCTBE HUIPAECT CYIIECTBEHHYIO POJIb BO BCEX
00JacTsaX JAeATENBbHOCTH YesoBeka. OpHeHTAIHs YeI0BeKa BO BPEMEHU B MTPOCTPAHCTBE —
HE0OXO0IMMOE YCJIIOBHE €T0 COLUAIBHOTO OBITHSA, (POpMa OTpaKEHUSI OKPY’KAIOIIETO MUPA,
YCJIOBHE YCICIIHOTO TO3HAHUS W AaKTUBHOTO MpeoOpa3oBaHUsl JEHCTBUTEIHLHOCTH.
OnepupoBaHHU€ MPOCTPAHCTBEHHBIMU OOpazaMu OOBEIUHSET pa3Hble BUIbI YueOHOU U
TPYJAOBOM JI€SITEIBLHOCTH, SBISAETCS OJHUM U3 MNPO(ECCHOHAIBHO BaXHBIX KAayecTB,
MOPTOMY aKTyallbHa 3ajgada (opMupoBaHHs Yy OOydYalOMIMXCA MPOCTPAHCTBEHHOTO
MBIILJIEHUs] KaK PA3HOBUJIHOCTH OOPA3HOTO MBIIUICHHUS — CYIIECTBEHHOTO KOMITIOHEHTa B



MOJITOTOBKE K MPAKTUYECKON JEATETHHOCTH 110 MHOTUM HAIIPABICHUSIM.

[leas ocBoeHust mporpamMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 0a30BOM YpPOBHE
oOyueHus — 001eo0pa3oBaTeibHOE M OOIIEKYJbTYPHOE pPa3BUTHE OOyYaroOIMXCS 4depes
oOecriedueHUE BO3MOXKHOCTA MNPUOOPETEHUST M KCMHOJb30BAHUS  CHUCTEMATUUYECKUX
T€OMETPUYECKUX 3HAHUW W JACUCTBUH, CHENMUPUYHBIX TEOMETPUHU, BO3MOXKXHOCTHU
YCHEIIHOTO MPOJOJDKEHUS 00pa3oBaHMsl M0 CIEHHATBHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE NpeAHa3HAuY€Ha JJisi 00yYaroluXcs
CpeIHeW IIKOJIBbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUNA HA YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum o0pa3om, oOydarompiecss Ha 0a30BOM YpPOBHE JIOJDKHBI
OCBOMUTH OOIIME MaTeMaTUYECKHE YMEHHs, CBA3aHHBIE CO CHEIU(PUKONW TeOMETpUH U
HEOOXOJMMbIEC Il KU3HU B COBpEeMEHHOM oOiectBe. Kpome 3TOro, OHH HMEIOT
BO3MOXXHOCTh HM3Y4YUTh TE€OMETpUI0 Oojiee TIIyOOKO, €ClIM B JajdbHEWIlIeM BO3HUKHET
HEO0OXOMMOCTh B TEOMETPUUECKUX 3HAHUSAX B MPO(HECCUOHATBHOM IeATeTLHOCTH.

JlocTibkeHne  1eM  OCBOGHHMS  NPOrpaMMbl  00ECTeUMBAaeTCsl  pelieHUEM
COOTBETCTBYIOIIUX 3ajay. [IpuoputeTHpiMU 3aauaMu OCBOEHHUsI Kypca «I'eomeTpum» Ha
06a30BoM ypoBHe B 10—11 kaccax siBISIFOTCS:

e (opmMupoBaHuEe TpPENCTaBICHUS O TEOMETPHUU KaK YaCTH MHUPOBOU KYyJIBTYPHI U

OCO3HAHHUE €€ B3aMMOCBS3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue NpeACTaBICHUS O MHOTOTPAHHMKAaX M TeJaxX BpalleHUs Kak o
BOKHEHUIIIMX MaTEMAaTHYECKUX MOJIEIISAX, IO3BOJISIIOIIMX OIMUCHIBATH W M3y4daTh
pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opmMupoBaHuEe yMEHHUS pacro3HaBaTh HA YePTEkKaxX, MOJIEIAX U B peaTbHOM MHPE
MHOTOTPAHHHUKH U TeJia BpaIlleHUS;

e OBJAJCHUE METOJAMM pEIIeHUs 3a7ad Ha TMOCTPOCHHS Ha HU300PAKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMHU TOHITHSAMH O MHOTOTPaHHUKAX
U TeJIaX BPAIICHUS U X OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHUE aNTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3ajay; (GOpMHpPOBAHUE
YMEHHUSI TIPOBOJUTH HECIIOKHBIE JOKa3aTeIbHbIE PACCYXKIEHHUS B XOJE PEIICHUS
CTEPEOMETPUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM;

e pa3BUTHE WHTCIUICKTyIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOyYarOIINXCS,
MO3HABATENILHON  aKTUBHOCTH, HCCJIEIOBATEIbCKUX yMEHUH, KPUTHYHOCTHU

MBIILIJICHHUS;
e (¢opmupoBaHue PyHKIIMOHAIBHOU TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUH: YMEHUE
pacrio3HaBaTh  MPOSIBJICHUS] ~ T€OMETPUYECKUX  MOHATHH,  OOBEKTOB U

3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTyaUUsAX U NPU U3y4YEHUU IPYTHUX
y4eOHBIX  MpPEIMETOB, MPOSBICHHUS  3aBUCHUMOCTEM M  3aKOHOMEpPHOCTEH,
(GopMyJIMpOBaTh UX Ha SI3bIKE T€OMETPUU U CO3JaBaTh N'€OMETPUUYECKHE MOJEIH,



MPUMEHSITh OCBOCHHBIM T€OMETPUYECKHUN amnmapar s pEelIeHUs] IPaKTUKO-
OPUEHTUPOBAHHBIX 3aJlay, MHTEPIPETUPOBAT U  OIEHUBATH IOJTYYCHHBIC
pE3yNbTATHI.

OTnMYNATENBHON OCOOEHHOCTBIO MPOrpaMMbl  SIBISIETCS  BKJIIOYEHHUE B KypC
CTEPEOMETPUM B HAyaje €ro M3y4YeHHs 3a]ay, pPElIaeMbIX HAa YPOBHE HHTYUTHUBHOIO
MO3HAHUA, W OINpeAeI€HHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJA HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET
POTEKaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JalbHEHIIEMY U3YUYEHUIO MPEIMETA.

[Ipenmourenue OTHAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CTb
TEOPETUYECKHNE 3HAHUS HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTbH IPEAMETHO-IIPAKTHYECKON
nesTeNbHOCTH. Pa3BUTHME TPOCTPAaHCTBEHHBIX TMPEACTABICHUM Yy Yydaliuxcs B Kypce
CTEpPEOMETPUN TMPOBOAUTCS 3a CYET pEUICHUs 3ajJady Ha CO3/JaHHE IMPOCTPAHCTBEHHBIX
o0pa3oB W 3a7a4 Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpasa
IPOBOAMUTCA C OMNOPOM Ha HArJIsSAHOCTh, a OINEepUpoBaHHME O00pa3oM — B YCIOBHSIX
OTBJICUEHUS OT HATJISJHOCTH, MBICJICHHOIO H3MEHEHUS €0 HCXOIHOIO COACPKAHUS.

OcHOBHBIE cojaepkaTelbHble JUHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanHukmn», «lIpsiMple M TUJIOCKOCTH B MpOCTpaHCTBE», «Tena BpalieHus»,
«BekToppl M KOOpAMHATBI B MpPOCTpaHCTBE». {MOpMHpPOBAHME JIOTMYECKUX YMEHUHI
pacnpeziensieTcsi He TOJbKO MO COAEpPKAaTEeNbHBIM JIMHUSAM, HO U IO rojaM oOyueHus Ha
YpOBHE CpeaHero o0uiero 0opa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM OCBOCHUS
paboueill mporpaMmbl, pacHupeneaeéHHbIM MO rojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TAaKUM
o0pa3oM, YTOOBI OBJIAJICHUE TE€OMETPUUECKUMHU MOHATUAMU U HABBIKAMHU OCYIIECTBISIOCH
NOCJIe0BATENbHO U TOCTYNATEIbHO, C COOIIOIEHNEM MPUHIIUNA TIPEEMCTBEHHOCTH, YTOOBI
HOBBIC€ 3HAHUA BKJIIOYAJIUCh B OOMIYI0 CHUCTEMY TE€OMETPUYECKUX TIPE/ICTABICHUN
O0y4YaronmMXxcs, pacupss 1 yriryosss e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun otBoautcs 2 yaca B Hegento B 10 knacce u 1 yac B Henenro B
11 xmacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbIX Haca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAmas, IUIOCKOCT,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOEe pacnosnokeHue MpsMBIX B IPOCTPAHCTBE: IEpeCceKaroIuecs,
napajulelibHble M CKpeuuBaronmecs npsmble. [lapamnensHOCTh NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeIbBHOCTh TPEX NMPAMBIX; NAPAJIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTUIBI C
COHANPABICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: napajielibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUlockocTel. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapaieenunea; MoCTPOCHHE CEUCHHI.

[leprieHIMKYISAPHOCTh NPSIMOM M IUIOCKOCTH: NEPIIECHIUKYIISIPHBIC NIPSAMBIC B
IPOCTPAHCTBE, IPSIMBIE IIAPAJUICIBHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJ, JIMHEHMHBIA YroJ  JIBYTPaHHOTO  yTJIaA.
IleprieHAMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 IJIOCKOCTH, PACCTOSHUE
OT MmOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  ITUIOCKOCTEW: MPHU3HAK  IEPHEHIUKYJSIPHOCTH — JIBYX
I0CKOCTeN. TeopeMa o TpEX MepHeHuKyIsIpax.

MHororpaHHuKHU

[ToHsiTHE MHOTOIPAHHMKA, OCHOBHBIE JIEMEHTHI MHOI'OIPAHHUKA, BBITYKIIBIC
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; TpaHu U OCHOBAHUS MPU3MBIL, IpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero csoucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas ¥ MOJIHASI IOBEPXHOCTh MUPAMUJIbL; IpaBUIIbHAS U
yceuéHHasg nHupaMuga. OIJIEMEHTbl Npu3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MA U
IpaBWJIbHAS IMPAaMHJA; NPABUIIbHAs TPEYroJibHasA INHPaMHMAA W NPaBUIIBHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nonekadip ¥ ukocadap. CeueHus MpU3Mbl U TUPAMUJIBL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, HNapajuleJeNuneaax,
IIPaBUJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, JuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSIMOM MPUZMBI,
IJIOAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM IMPU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHON MHUpPaMUIBI,
TeopeMa O Iulomand yceuéHHoM mmpamuabl. [lonstne 00 00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBL.

[Tono6uesie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MNOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hunuuapuueckas MOBEPXHOCTH, oOpasyroliue UIHHAPUYECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEPXHOCTU. [lunuHap: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas MU OCh; IUIONaAh OOKOBOM M TOJHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKON nmoBepxHocTUu. KoHyc: OcCHOBaHME U BepIInHa, 00pa3yroias
U OCh, IUIOMIQJb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
0o0pa3yroliue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: 1eHTp, paauyc, AMAMETP; IUIONIA[lb MMOBEPXHOCTH CQEPHI.
B3auMHoe pacniosnoxkenue chepsl U IIIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
IJI01a/1b CEephl.

N3o0paxkeHue Tell BpallleHHs Ha TJIOCKOCTH. Pa3BépTKa IuIMHApa U KOHYcCa.

KomOunanuu Ten BpalieHMs U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIlCHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpsSIMOYTOJLHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM HMUWIMHApPA,
koHyca. O0BEM Mmapa u miomaas chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

Ceuenuss mwimHApa (TapauiebHO W TEPICHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuiebHOE€ OCHOBAHUIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CECUCHUS
niapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

BekTop Ha miockocTu u B npoctpancTBe. CloKeHHe U BRIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amad, CBSA3AaHHBIX — C
IIPUMEHECHUEM TMpaBUJl JEUCTBUUA ¢ BekTopamu. [IpssMoyrosibHas cucrema



KoopauHat B npoctpaHcTBe. Koopamnatel BekTopa. IIpocreimume 3amaun B
KOOpAMHATaX. YTOJd MEXIy Bekropamu. CKalApHOE TPOU3BEICHHUE BEKTOPOB.
Brpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBII
METO/I PH PEUICHUHA T€OMETPUUYECKHUX 3a/1aU.



IIVIAHUPYEMBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPAaMMbl Y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrOTCS:

I'paknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCHUHCKOro oOO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TpaxAaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUUSIMHA ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKOW MAaTE€MAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHXKEHUW B JPYTMX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKHM.

JlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUSA

OCO3HAHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUIN HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy IyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOYAs ACTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEeLIeHU, paccyXIeHu;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTEeMaTHYCCKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAaHHE, COATAHCHUPOBAHHBIN PEKUM 3aHITHU U

OT/bIXa, peryJisipHas busnueckas aKTUBHOCTB); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHOM
JESATENbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOJIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NPodEeCCUOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur W Ppearu30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI;



TOTOBHOCTBIO W CHOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUI0 U
caM000Opa30BaHUI0 Ha TMPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJI0rHYeCcCKoe BOCIMTaHHEe:

c(OpPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphbl, TOHHUMAHHEM BIIHMSHUS
COI[MAJIbHO-D)KOHOMUYECKHUX IPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cCpedbl, OCO3HAHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX MPoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUYECKUX 3HAHWM JJIsI pEIIeHUs 3a/1ad B
00JIacTH  OKpYyXarlleil cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:_

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH U  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeTOBEYECKOW ACATEIBHOCTH, JTaroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU;, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MUPA;
FOTOBHOCTBIO OCYILECTBIATh MPOEKTHYIO M MCCIEIOBATENBCKYIO JIESITEIbHOCTh
VH/IMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHMS MPOTPAMMBI Y4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenwvHwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00Yyuawuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYxCcalowe2o  mMupa,  NpuMeHeHue  J102UYecKux,
uccie0o8amenbCcKux onepayuil, ymeHnul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABIIATHh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUYECKUX
00BEKTOB, TOHATUN, OTHOIICHUW MEXIY MOHATHAMU; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJlaccu(UKalMy, OCHOBAaHUSA JUIsl O00OOUIEHUS M CpPAaBHEHHs, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMynupoBaTh U  NPeoOpPa3OBHIBATH  CYKIACHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE U OOUIUE;
YCJIOBHBIE;

e BBISBIATH  MAaTEMATHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



nmpeajaratb  KpUTEpUM Ui BBISIBJICHMS ~ 3aKOHOMEPHOCTEW U
MIPOTUBOPEUNH;

JIeTIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX W
VMHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUYECHUH IO AHAJIOTUH;
MIPOBOJUTH CaMOCTOSITEIIBHO JI0KA3aTeNbCTBA MaTEMaTHYECKUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTH TPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXJECHHS U BBIBOJIBI,

BEIOWpATh Croco0 pereHus yudeOHOW 3aaun (CpaBHHUBATH HECKOJIBKO
BApUAHTOB peEIICHUs, BBHIOMpaATh Haubonee MOAXOMAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

UCTIOJB30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIMIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHoe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOIUTH CaMOCTOSITENTEHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJIEIOBAHHE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
0o0OBbEeKTa, SBJICHUS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMU, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENNLHO (hOpPMYITHpPOBATH 0OOOIICHUS U BBIBOJBI 1O pe3yIbTaTaM
NPOBEAEHHOTO HAOIOIEHHUs, UCCIIEJOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpOIecca, a TaKXKe BbIIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

2)

BBISIBIIATE NeunuTel WHPOpPMAIUK, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTIIPOC U JJIS PEIICHUS 3a]1a9H;
BbIOMpaTh  MHGOPMAIMI0 W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3TUYHBIX BUOB U (GOPM MPEACTABICHUS;
CTPYKTYPUPOBATh HHPOPMAIIHIO, TPEJCTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;
OIICHUBATH HaIEKHOCTD UHpOpMAITUU 1o CaMOCTOSITEITLHO
c(hopMyYJTUPOBAHHBIM KPUTEPHSIM.

Vuueepcanonvie KOMMyHuKamueHwvle Oelicmgus,  0Oecneyusarom

CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCAL.
OO01menue:

BOCIIpUHUMATL H (bOpMyJII/IpOBaTB Cy:xXKACHUA B COOTBCTCTBUU C



YCIIOBUSIMHU U HEJISAIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOUYKY 3pPCHHSI B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0/ OOCY>KJCHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
poOIeMBI, peraeMoi 3aa4n, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
PEIICHHUS; COIMOCTABISITH CBOM CYXKICHHS C CYXICHUSAMHU JPYTUX
YYaCTHHKOB JHayiora, OOHApPY)KWBaTh Pa3IMuie W CXOJICTBO ITO3HMIIMH; B
KOppeKTHOU popMme hopMyTHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;
NPEACTABIATh  pe3yJbTaThl  PEIMICHHUS  3aJa4d,  DKCIEPUMEHTAa,
UCCJICIOBAHMsSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YUETOM 3a/1ad MPE3CHTAIIMN U OCOOSHHOCTEH ay TUTOPHUH.

CoTpyanun4ectBo:

3)

NOHMMAaTh W HWCHOJNb30BaTh  IMpPEUMYIIECTBA  KOMaHIHOM U
WHIMBHIyaJIbHOM pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHON JEATEIbHOCTH, IUIAHMPOBAaTh OPraHU3alHI0 COBMECTHOMN
paboThl, pacripenensaTh BUIbl paboT, 1OroBapuBaThCs, 00CYKAaTh IPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYMIOBBIX (hopmax paboThI (00CyxkaeHNI, 0OOMEH MHEHUH,
«MO3rOBbIE€ IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAVUHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLICHMBATh KAa4eCTBO CBOET0 BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gdopmuposarue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTABJISITH TUIaH, AITOPUTM PEIICHUS 3a]1auH, BBIOUPATh CIIOCO0 pelieHuUs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ YU4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TIO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEpLIAEMBIX JIEVCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CIOCO0AaMU  CaMONPOBEPKH, CAMOKOHTpOJII Mpolecca |
pe3yJibTaTa PeIICHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPHU PELICHUU
3a7la4l, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HANJACHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;
OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa IEIM U YCJIOBUSIM, OOBICHSTH
MIPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJbTAaTOB JESATEIBHOCTH,



HAXOJUTh OMHUOKY, aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
HPEIMETHBIE PE3YJIBTATHI

10 KUIACC

OnepupoBaTh MOHATUAMHU: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CJICACTBUS U3 HUX NPHU PELICHUU
TCOMETPUYCCKUX 3a71aY.

OnepupoBaTh NOHITUAMU: MAPATUICITBHOCTh U MIEPIICHIUKYISIPHOCTD TIPSIMBIX
Y TTIOCKOCTEM.

KnaccuduimpoBath B3auMHOE pacCHoOJIOKEHUE TPSMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPAHHBIM YTroJl, TPaHU JBYIPAHHOTO YTJIa,
pedpo ABYTPaHHOTO yTiia; JTUHEHHBIM YroJl IBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIN
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUJILHBI MHOTOTPAHHUK.

Pacmo3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHKOB (MMHMpaMuja; TpU3Ma,
PSIMOYTOJIBHBIN TTapaJIJIeNICTIHIIE T, KyO).

KnaccudumupoBarb ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHUS A
kjnaccudukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOIOTPAaHHUKH, TPABUIbHBIC
MHOTOTPaHHHUKH; TIPSIMbIC U HAKJIIOHHBIC MIPU3MBI, TTapaJUICICTTUIICBI ).

OmnepupoBaTh MOHATUSIMHU: CEKYIIasl INTIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHITUIIBI IOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.

CtpouTh ceueHHS MHOTOIPAHHUKOB METOJIOM  CIIEJIOB,  BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YCPTSIKH M3 PUCYHKOB IPOCTBIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKHUX BEJIMYMH 10 00pa3iaM Hin
aIropuT™MaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl TPH PEIIeHUU
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJ]a4 Ha BBIYUCICHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JO TPSIMOH, OT TOYKH [0 IUIOCKOCTH, MEKIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKHUX BEJIMUMH MO 00pas3iaM Hin
aIropuT™MaM, TPUMEHSS W3BECTHBIE AQHAIUTUYECKHE METOJbl TPH PEIICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXKIY
CKPENTUBAIOIUMHACS TPSIMBIMH, MEXKIYy TPSIMOM ¥  IUIOCKOCTBIO, MEXIY
TIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boraucnsate 00bEMBI U TIIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCISATH COOTHOIICHUS MEXKIY



IUIOIIAIIMU TTOBEPXHOCTEH, 00bEMAaMHU MTOTI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHUSAMHU: CUMMETpPUS B TIPOCTPAHCTBE; ILIEHTP, OCh H
IJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekarp, npeoOpa3oBbIBATH W HMHTEPIPETHUPOBATH HMHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTYypax, MPeACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpumeHsaTy reoMerpudeckue QakTbl ISl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaraloIIuX HECKOJIBKO IIAaroB PELICHHUs, €CIIA YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IpumeHsaTs mOpocTEHIIME IPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE HpPUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MNPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHWS Ha MPAKTHKE: AHAIM3UPOBATH PEATbHBIE
CATyallud U MPUMEHATb W3YUYEHHBbIC IIOHATUS B IIPOLECCE IOUCKA PELICHUs
MaTeMaTU4YeCcKu CQOpPMYIMPOBAHHON TPOOIEMBbl, MOJICIUPOBATH pealbHbIC
CUTyallUH Ha S3bIKE TIE€OMETPUH, HCCIENOBAaTh IOCTPOCHHBIE MOJEIN C
UCTIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, amnmapara ainreOpsl; pemarhb
IIPAKTUYECKUE 3a]1a41, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.

11 KJIACC

OnepupoBaTh NOHATUSAMU: LHJIMHIpPUYECKash TOBEPXHOCTh, OOpa3yroume
HUWJIUHIPUYECKOW  MOBEPXHOCTH;,  IWIMHAP,  KOHUYECKas  IMOBEPXHOCTb,
0o0pa3yrolue KOHMYeCKOM MOBEPXHOCTH, KOHYC; chepruueckasi IOBEPXHOCTb.

PacniosnaBath Tena Bpamienus (IWIHHIAP, KOHYC, cdepa u miap).

OOBACHATH CITOCOOBI MOTYYEHHUS TEJ BPAILICHUS.

KnaccudunupoBaTh B3auMHOE pacrionokeHue chepbl U IOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTAa, BhICOTA
CEerMEHTA; IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucnate  0o0BEMBI M IJIOIIAAM  TOBEPXHOCTEH  TeJl  BpalleHus,
FEOMETPUYECKUX TeJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCAHHBIE B cdepy ¢
OMHCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpalICHUS.

BbIYucasaTh COOTHOIICHUS MEXAY IJIOIMIAISIMHU MMOBEPXHOCTEH M 00BEMaMu
IMOJOOHBIX TEI.

N3o0Opaxkath u3zyuaemble (UTYpbl OT PYKHU M C TMPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.



BrInonHATh (BBIHOCHBIE) IJIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Buz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPNPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTEKax U
PHUCYHKaX.

OrnepupoBatTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BrImONMHATE  JEHCTBUS  CIOKEHUS BEKTOPOB, BBIUYUTAHHS BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTaf0T.

[TpuMeHsTh paBUIIO Napasuieeune 1a.

OnepupoBath NOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIWMHATHI BEKTOpa, Yroya MEXIy
BEKTOpaMH, CKaJIIPHOE MTPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIC
BEKTODBI.

HaxoauTs cymMMy BEKTOPOB M MPOU3BEIEHUE BEKTOPA HA YKCIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIIpHOE IMPOU3BEACHUE, pPACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOPIMHAT.

[IpumensiTe TeomeTpuyeckue (aKThl Ui PEUICHHS CTEPEOMETPUUYECKUX
3a]1a4, MPEeIoIaraouX HECKOJIBKO I1aroB PEIIeHUs], €CIU YCIOBHS TPUMEHEHUS
3a/iaHbl B IBHOH (hopMme.

Pemarp mpocreiiiiie reoMeTpruecKkue 3aayd Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJIA.

Pemarp 3amaum Ha [0Ka3aTENbCTBO MATEMAaTUYECKUX OTHOIICHHUU W
HaXO0KJIeHWEe FeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wil aJlrOpuTMam, MpUMeHss
U3BECTHBIE METO/bI IIPU PEIICHUU CTAaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.

[IpuMmeHATs mpocTedlive NPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1a4.

[IpuBoauTh NpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJAE H
KHU3HU, pacClIO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHbIE 3HAHUS HA TMPAKTHKE: aHaJU3UPOBATh pEalbHbIC
CUTyallii W TPHUMEHATH W3yYCHHBIC MOHITHS B TIPOIECCe MOWCKA PEIICHUs
MaTeMaTH4eckd C(HOPMYIHPOBAHHOW TPOOJIEMBbI, MOJAETUPOBATH pPEaJbHbIC
CUTyalldd Ha s3bIKE TEOMETPUHU, UCCIEA0BAaTh IOCTPOEHHBIE MOJAEIU C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATUI U TEOpeM, anmnapara ajareophl; pemaTh
NPAaKTHYECKHE 33]]a4H, CBI3aHHBIC C HAXOXKJICHIUEM IeOMETPUYECKIX BEIHUNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (un¢posbie)
Kontpoasnbie | IlpakTuueckne
n/n NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6nuoreka [JOK
1 B 1
BCAICHHC B CTCPEOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneH UKy ISIPHOCTD NPSAMBIX U 12 bubmuotexa [JOK
IUIOCKOCTEMN https://m.edsoo.ru/1¢209e37
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
5 MHororpanHuKu 11 1 bubmmorexa [OK
https://m.edsoo.ru/1¢209e37
N bu6nmoreka [IOK
6 OOBEMEI MHOTOrPaHHHKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUSA U YIJIbI 4 1 bubmorexa HOK
P ' P Y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KITACC

KosaunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumMenoBanue pa3aeioB M TeM udpoBLIe
Ne ni/nn P Konrtpoasnsie | IIpakTnueckue (upp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
T 12
¢/1a Bpatteri https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 1
ObnEmbi T > https://m.edsoo.ru/1¢209e37
3 BekTopbl ¥ KOOPAUHATEL B IIPOCTPAHCTBE 10 1 buGnuorexa [IOK
P P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, o6o0IIEHNE, 7 1 bubnunoreka LIOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara undposbie
Tema ypoka Kontpoasnsbie | IIpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
OCHOBHbBIE NOHSTHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuna
1 I/I§06 Z)KGHI/ISI Hapnc HKax: 1 bubmorexa HOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHUS TUIOCKOCTEH,
napajvieIbHbIX MPSMBIX (OTPE3KOB),
CepeUHbI OTPE3Ka
ITonsTHA: nepecekaromumecs
2 MJIOCKOCTH, TEePECeKaronuecs mpsmas 1 bubmmorexa [IOK
> 6P P https://m.eds00.ru/2d8a9¢99
Y TJIOCKOCTh
[lonsTHda: nepecekarouecs
3 IJIOCKOCTH, TEepeceKarouecs npsmas 1 bubmmorexa [IOK
> T16P P https://m.edsoo.ru/db685¢e73
U TJIOCKOCTh
3HAaKOMCTBO C MHOTOI'PAaHHUKAMH,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubnuorexa [IOK
PHUCYHKaX, Ha MPOECKIMOHHBIX https://m.edsoo.ru/a6395%ed
YyepTekax
HavanbHbie cBeieHus o kyoe u

5 OupaMuie, UX Pa3BEPTKU U MOJIEIIN 1 bubmmorexa LOK

PAMIVIE, TIX PASEED ' https://m edsoo.ruw/b30dff38
CeueHrs MHOTOTPaHHUKOB

6 HavanbHbie cBeieHuUs 0 KyOe u 1 bu6mmorekxa [JOK

upaMuie, X pa3BEPTKU U MOJEIIH. https://m.edsoo.ru/3d8ffd32




CeueHust MHOTOIPaHHUKOB

[TousTHE 00 aKCHOMATHUYECKOM

bubmuoreka [{OK
7 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUU U CIIEACTBUS U3 HUX
[TonsTre 06 akcMOMaTHYECKOM
8 MIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI Bubnmorexa [JOK
P P pHH: https://m.edso0.ru/239¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTne 06 aKCHOMATUIECKOM
9 MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI bubmmorexa [TOK
) https://m.eds00.ru/65¢6b106
CTepEOMETPHUU U CIEACTBHSI U3 HUX
[TonsiTre 06 aKCHOMATUYIECKOM
10 MIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI Buommorexa LIOK
i https://m.edsoo.ru/258fc245
CTEepEOMETPHUU U CIEACTBUS U3 HUX
B3anMHoe pacnionoxeHue npsMbIx B
1 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubnuorexa [IOK
MMapaJUIENbHBIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a252016
psiMbIE
[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B MTPOCTPAHCTBE:
12 ADAILIE . . bubnunoreka [JOK
m JIeNbHBIC MPSIMBIE B
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MApaICIIBHOCTD TPEX
TIPSIMBIX
[TapannenbHOCTh NPSIMBIX U
13 IJTIOCKOCTEN B TPOCTPAHCTBE: bubnunorexa [JOK
[TapannensHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
14 VYTibl ¢ COHanpaBJIEHHBIMU bu6nuoreka [IOK

CTOpOHAMU

https://m.edsoo0.ru/9f4071b9




VYroa Mexnay NpsMbIMU B

bu6morexa [JOK

15
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMU B bubnunoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanyienbHOCTh TNIOCKOCTEN: bubnuorexa [JOK
MapajuieIbHbIe INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajjIeNbHbIX TUIOCKOCTEN bubmmorexa [TOK
P https://m.edsoo.ru/e504d656
[Ipocreiinne npocTpaHCTBEHHbIE
19 (uUryphl Ha TNIOCKOCTHU: TETpad bubmorexa HOK
P + TETPasAp, https://m.edsoo.ru/4a28dc02
KyO, napaJuienenumne/
bub6nnoreka [IOK
20 I1 i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/1 d434d0f
bu6mmoreka [{OK
21 I1 i
OCTPOCHHE CCEHCHIH https://m.edsoo.ru/ec26feSd
KoHnTtponbHas paboTa mo teme
” "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuorexa [JOK
npocrtpancTse. [lapamiensHoCTh https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASAPHOCTH NPAMOUN 1
23 nncl))cxocin'}llie pneH VK IJ)'IH HbIE bubmmorexa [TOK
- MEPHEHAMEY P https://m_edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubnuorexa LIOK
MEPIEHINKYIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/0acl1c95
75 [IpsiMble napaienbHble U bu6nuorexa [IOK
MEPIEHANKYJIAPHBIE K IIIIOCKOCTH https://m.edsoo.ru/bas45966
2% [Ipu3Hak nepneHANKyISIPHOCTH bubnuorexa [JOK

HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46




[Ipu3Hak nepneHANKyISIPHOCTH

bu6morexa [JOK

27
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsiMoit bubnuoreka [IOK
MEPIECHANKYISPHOMN MIJIOCKOCTH https://m.eds00.1u/635¢5087
29 Teopema o npsiMoit bubnuorexa [JOK
NEPHEHIUKYISAPHOU IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubmuoreka [IOK
MEPHIECHANKYISIPHOMN MIIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKkymsip 1 HAKIOHHBIE:
31 a(iTOSIHI/IeyOT I;quH 0 TUIOCKOCTH bubmmorexa [TOK
p f[ ’ https://m.edsoo.ru/33¢c477d3
paccTosiHue OT IPSIMOM 0 IUNIOCKOCTH
[lepnenauKyasip U HAKIOHHBIE:
32 a(i:TOSIHI/ICYOT quKI/I 0 TUIOCKOCTH Bubmmorexa [IOK
p ? ’ https://m.edsoo.ru/66fefadd
paccTosiHuE OT IPSIMOM A0 IUNIOCKOCTH
[lepneHauKyIsip 1 HAKIOHHBIE:
33 a(f::TOHHI/ICYOT 50‘11(1/1 0 MJIOCKOCTHU bubmorexa HOK
p 'E[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT MPSMOM J0 MIIOCKOCTH
[TepnienquKkymnsip U HAKJIOHHBIE:
34 a(i:TOSIHI/IeYOT I”;O'—IKI/I 0 THTOCKOCTH bubmmorexa [IOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT MPSMOM J0 MIIOCKOCTH
35 Vriibl B IPOCTPAHCTBE: YTOJl MEXIY bubnunoreka [JOK
MNPSAMON U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbIi yroi, TMHEHHBIN yroi bub6nuorexa LIOK
JIBYI'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIil yroJi, TMHEHHBIH yToJ bubmmorexa [IOK
JIByTPaHHOTO yTJia https://m.edsoo.ru/c7c¢777ed
18 IlepneHIMKyISIPHOCTD MJIOCKOCTEH: bubnuoreka [IOK

MIPU3HAK NEPIEHIUKYJIIPHOCTH IBYX

https://m.edsoo.ru/ec3e2da3




IJIOCKOCTEN

IlepneHIMKyISIPHOCTD MJIOCKOCTEM:

bubmuoreka [{OK

39 fpHsHaK HipHeHHHKyHHpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHauKyISIPHOCTD MJIOCKOCTEM:
40 MPU3HAK NEPIEHIUKYJIIPHOCTH JABYX Bubnmorexa [JOK
& https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 Teopema o TpE€x nepHeHANKYISIpax buomorexa OK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHEeHAUKYIAPAx bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o0 Tpéx nepneHANKyIIpax Bubmmorexa LIOK
https://m.eds00.1u/91246736
KonTponbHas pabota mo temam
44 "IlepneHIUKYISIPHOCTD MPSAMBIX U bub6nuoreka [IOK
miockocTeil" u "YTibel Mexy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TJIOCKOCTAMHU"
[loHsiTHE MHOTOIPAHHHUKA, OCHOBHBIE
3JIEeMEHThl MHOTOTPaHHUKA,
45 BBIITYKJIbIE Y HEBBIITYKJIbIE bubmmorexa [IOK
5 https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOTpaHHHUKA
[Ipusma: n-yronpHasi npu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBI; IIpsIMast U bub6nuorexa IIOK
HAKJIOHHAS TIPU3MBIL;, OOKOBAs U https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTH PU3MBbI
47 [Tapannenenunen, NpsMOyTrOJIbHbII bubmuotexa [JOK
rapajulesenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
48 [IupamMuaa: n-yrojibHasi IMpaMua, bu6mmoreka [{OK




rpad 1 OCHOBAaHUEC IMUPAMUbI;
OOKOBas U IOIHAS IIOBEPXHOCTH
ImUupaMuJbl; ITPpaBUJIbHAA U yceqéHHa;I
nmupamMmuaa

https://m.edsoo.ru/fblcd0as

[IpaBuUsbHBIE MHOTOTPAHHUKHU:
MOHSTHE TTPABUIILHOTO
MHOTOTpaHHHKA; PaBUIIbHAS TIPU3Ma

bub6anoreka [IOK

49
U IIPaBUJIbHAA MUPAMU/IA; IPABUIIbHAS https://m.edso0o.ru/074c8865
TpeyrojbHas mupaMuaa u
MIPaBUIIBHBIN TeTpadap; KyO
[IpencraBnenue 0 mpaBUIbHBIX

50 MHOT'OI'PaHHUKAX: OKTad bubnmorexa LHOK

P ' P> https://m.eds0o.ru/a0fddSbf
JOICKAdAP U UKOCAdIP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEILHO TOYKH,

51 MIPSIMOH, TUIOCKOCTH. DJIEMEHTHI bu6mmorexa [JOK
CHAMMETPHUU B MUPAMHUJIAX, https://m.edsoo.ru/b9e777d9
napajuieJenumneax, mpaBUIbHbIX
MHOTOTpaHHUKAX
Brranciaenue 31eMEHTOB

52 MHOTOIPaHHHUKOB: pEOpa, IHaroHaIn bubmorexa LHOK

P - bebpa, ’ https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSIMOM
53 IIPU3MBL, IUIOIIAs OCHOBAHUNI buGnnorexa [IOK
p ’ . ’ https://m.edsoo.ru/37d84157
TeopeMa 0 GOKOBOW MOBEPXHOCTH
NPSMON MPU3MBI
54 [Tnomanb 60KOBOM OBEPXHOCTH H bu6mmoreka [JOK

IIOBEPXHOCTHU IIPaBUIILHOMN

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




MTUPAMHIBI, TEOPEMA O TUTOIIA TN
OOKOBOI MMOBEPXHOCTH YCECUEHHOM

MTAPaMU/IbI
55 KonrponbHas padora no Teme bubnuorexa [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95{5¢04
N bubmuoreka [{OK
IT
36 onsTHe 00 0o1EMe https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
37 OOBEM mupamiL! https://m.edsoo0.ru/235171b3
N bubmuoreka [JOK
38 OOBEM mpanu b1 https://m.edsoo.ru/f47dfefd
N bu6mmoreka [{OK
59 OOBEM mHpamHE! https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mHpamHE! https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
61 ¢
OGEm npsmb! hitps:/m edsoo.ru/79853608
bu6mmorexa [JOK
) .
6 O0bEM mpu3MEI https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OmEm mpHsMe! https://m.edsoo.ru/482d3f51
64 Konrponbnas padora no teme bub6nuoreka IIOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo0.ru/28a6573¢
[ToBTOpeHue, 0600IIEeH e
65 CHCTEMAaTH3allNs 3HAHUM. bubmuorexa [JOK
ITocTpoeHue ceuenuil B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpeHmE, 06001IIeHNE bubnuoreka [JOK

cUCTEMATH3aNA 3HAHUH.

https://m.edsoo.ru/f7792ba9




Brruncnenue paccTossHUAN: MEXTY
JBYMs TOYKaMH, OT TOYKHU J0 IPSAMOH,
OT TOYKH [0 IJIOCKOCTH, MEKIY
CKPEILMBAIOIINMUCS IPSIMBIMU

67

Hrorosas koHTpobHas paboTa

bubmnoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpeHue, 060061IeHNE
cUcTeEMaTH3allis 3HAaHUI.
Brruucnenue yrios: Mexmy
CKPEIIMBAIOIINMUCS IPSIMbBIMH,
MEXIy NMPSMOU U TIIOCKOCTHIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

68




11 KITACC

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckune
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypchl
Cdepa u map: uentp, paauyc,

1 HAMETP; IUIOLIA/Ib TOBEPXHOCTH 1 Bubmmorexa [IOK
A P> tHan P https://m.edso0.ru/0341bc2b
ctepsl
Bsaumnoe pacnonoxenue chepsl u

bu6mmoreka [{OK
2 IJIOCKOCTH; KacaTeabHas MJI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromranb chepbl
N3o0paxkenue cdepsl, mapa Ha bubnmoreka [JOK

3 1
miockocT. CedeHus mapa https://m.edsoo.ru/be 1 5f7{2
Hunuuapuyeckasi HOBEPXHOCTb,

4 oOpa3yroniye NUINHIPUICCKON | bubnunoreka [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.1u/6054b8c1
MMOBEPXHOCTH
[Hununap: ocHOBaHMs U OOKOBasI

5 MOBEPXHOCTh, 00pa3yroIas 1 OCh; | bubnnorexa [JOK
IO Ib OOKOBOM M MOJTHON https://m.edso0.ru/18816216
MMOBEPXHOCTHU
N3o0paxenne nuauHapa Ha
IJI0CKOCTH. Pa3BépTka nunuuapa.

6 CeueHus LUTUH, pa (HHOCKOCTII:IO 1 bubmmorexa [TOK

B . AP ’ https://m.edsoo.ru/016e25eb
napajuieIbHON WK
MEePIEHANKYIISIPHONW OCH LIHJIUH]IPA)
7 Konunueckas moBepxHOCTb, 1 bubnnorexa [JOK

00pa3yronye KOHUIESCKON

https://m.edsoo.ru/c94ba09b




IMOBEPXHOCTHU, OCb U BECpPUINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,

8 oOpa3yromiasi ¥ 0Ch; IUIOMATh bubmmorexa [IOK
. . https://m.eds00.ru/897dd3b2
OOKOBOI1 U ITOJTHOH MTOBEPXHOCTH
Y ceu€HHbIN KOHYC: a ue u
9 BBICOTA; OCHOBaIz/I/(I:ﬂ (1)/16g013<z}13(.)aljiI ) bubmmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTD
N3o0pakeHune KkoHyca Ha
IUIOCKOCTH. Pa3BEpTka KOHYyca.

10 Ceuenust koHyca (IJIOCKOCTBIO, bubmuorexa [JOK
[apajuleJIbHOM OCHOBAHMUIO, U https://m.edsoo.ru/Obde1beg
IJIOCKOCTBIO, IPOXOIALLEH Yepe3
BEPILUHY)

1 KomMOuHamust Ten BparieHus: u bubnuoreka [IOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, ONMCaHHBIA OKOJIO

12 cthepsr; chepa, BiucaHHas B bubnuorexa [JOK
MHOT'OTPAHHUK WU B TEIIO https://m.edsoo.ru/0b136158
BpallleHUs

13 [Tonstre 006 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOIiCTBa 0OBEMOB T https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 O6ném mumH;Ipa, Komyca https://m.eds00.ru/5513d87b
N bubmuoreka [JOK

15 OOnEM apa 1 niomans chepet https://m.edsoo.ru/d189bde2
[TogoOHBbIe Tena B MPOCTPAHCTRE. Bu6morexa LIOK

16 COOTHOIIECHHS MEXKLY TUIOMIAISIME

MTOBEPXHOCTEH, 00BEMAMU

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




MOJOOHBIX TEN

KOHTpOJ’IBHaH pa60Ta 110 TCMaM

bu6mmoreka [JOK

17
"Tena Bpamienus" u "O6bemsbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MI0cKOCTH U B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CrnoxxeHue 1 BbIYUTaHUE BEKTOPOB bubamorexa [TOK
P https://m.edsoo.ru/234089
20 YMHOKEHHE BEKTOpa Ha YUCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o Tpém
21 HEKOMILJIAaHAPHBIM BEKTOpaM bubmorexa HOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno napamnenenumnena
Pemenne 3amay, cBSI3aHHBIX C
22 MPUMEHEHUEM MPABUJI AEHCTBUM C bubmmorexa [IOK
p P A https://m.edso0o.ru/5a827900
BEKTOpaMHU
KoopannatHo-BeKTOpHBIN METO
23 I I/IpI:)HIGHI/II/I FGOMe’f WYECKUX " bubmmorexa [IOK
PHP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMoyronbHas cuctema
24 KOOpAMHAT B IPOCTPAHCTBE. bubnuoreka [JOK
Koopaunarsl Bextopa. [Ipocreiimue https://m.edso00.ru/48db7058
3a/1auyd B KOOpJAMHATaX
25 Yrosn Mexay BEKTOpaMH. bubnuoreka [IOK
CkansipHOe IPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yriioB Mexy bubmuorexa [IOK
MPSIMBIMH ¥ THTOCKOCTAMU https://m.edsoo.ru/8efbe78e
7 Konrponsnas padora no Teme bubnuoreka [IOK

"BekTophl 1 KOOPAUHATHI B

https://m.edsoo.ru/77¢22fcS




npocTtpaHncrae”

[ToBTOpeHue, 06001IeHNE 1

73 cuctemaTtuzanus 3HaHuii. OCHOBHbBIE | bubmuoreka [{OK
¢burypsl, pakTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAaHUMETPUHU
[ToBTOpeHue, 06001IeHNE 1

29 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAaHUMETPUHU
[ToBTOpEeHME, 0000IIIEHNE 1

30 cUcTeMaTH3alys 3HaHui. 3a1aun 1 bubmuorexa [JOK
IUIAHUMETPUH U METOJBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHuEe, 0000IIEHNE 1

31 cHCcTeMaTH3alMs 3HaHui. 3a1aun 1 bubmuorexa [JOK
IUIAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 0600IIEHNE U

9 cucreMarusanus 3HaHui. OCHOBHbIE 1 bubnuorexa [JOK
burypsl, GpakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpeOMETpUHr

bu6mmoreka [JOK

33 HroroBast koHTpobHAs paboTa 1 httos://m.edsoo.ru/ec2ddfed

14 [ToBTOpeHue, 0600IIEHNE U 1 bubnuotexa [JOK
CUCTEMAaTH3als 3HaHUH https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeIHero o01ero 0opa3oBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUYKA, PSAMAsL, JIOCKOCTh
75 [IpuMeHsATh aKCMOMBI CTEPECOMETPUU U CIICICTBUSA U3 HUX MPU PEIICHUU
' T€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHSAMHU: MAPAUICTBHOCTh W TMEPHNEHIUKYISIPHOCTD
' MPSAMBIX U MJIOCKOCTEH
74 KnaccudumupoBath B3aMMHOE PACTIONOKEHHUE MPSMBIX U TIJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JIBYTPAHHBIA YyIroJl, TPAHU JBYIPAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO YTJIa, IMHEWHBIA YTOJ IBYTPAHHOTO YTJa, TpaaycHas
Mepa ABYTPaHHOTO yria
76 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIM M HEBBITYKJIbINA
' MHOTOTPaHHUK, YJIEMEHTHl MHOTOTPAaHHUKA, TTPABUILHBI MHOTOTPAHHUK
77 Pacmno3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MHpaMHia, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapasiesenune, Kyo)
KnaccudumupoBarh  MHOTOTpAaHHHMKH, BBIOMpas  OCHOBaHHS  JJIA
. KIacCupuKauud  (BBIMYKJIBIE W HEBBINYKIbIE  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAaHHUKHU, TMPSIMbIE M  HAKJIOHHBIE TMPU3MBI,
napauieJenuneibl)
79 OmnepupoBathb MOHSATHUSIMU: CeKylas IJIOCKOCTb, ceucHUe
' MHOTOTPAaHHUKOB
710 OOBICHATH  TPUHIUIIBI  TOCTPOCHHS  CEUYCHHMH  MHOTOTPAaHHUKOB,

HCIOJIB3YS METOI CJICIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OI'PAHHHUKOB MCETOAOM CJICAOB, BBIIIOJHATDH

(BBIHOCHBIE) TJIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUryp:




BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOKIACHUC TCOMETPUYCCKUX BCIUYHH 110 06pa3uaM
WU aJIrOpuTMaM, IPUMCHSSA HU3BCCTHBLIC aHAJIUTUYCCKUC MCETOHbI IIpH
pe€ICHUKU CTAHAAPTHBIX MATCMATUUYCCKHUX 3aJad Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKHU HO HpHMOP’I, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIIUBAIOIIMUMHUCA MMPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOKIACHUC TCOMETPUYCCKUX BCIUYHH 110 06pa3uaM
Wi aJlroputMam, IIPHUMCHSA H3BCCTHBLIC AHAJIMTUYCCKHUE MCETOAbI IIpH
pPCIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aad Ha BBIYHUCJICHHUC YTJIOB
MCKAY CKpCIIMBAIOIMIUMUCA IPAMBIMU, MCKIY HpﬂMOfI Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMMU, IBYI'PAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Mma, mupaMua) ¢ MpUMEHEHHEM (DOPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXKIY MIOIAIMA MMOBEPXHOCTEH, o0véMamu MOT00HBIX

MHOTI'OI'PpaHHUKOB

7.15

OnepupoBarh MOHATHSAMHU: CUMMETpPUSL B IMPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCb U IJIIOCKOCTh CUMMCTPHUU (I)I/Il"ypbl

7.16

W3BnekaTth, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHﬂTL reOMCTPHUUCCKUC (1)8.KTLI IJIA pCIICHUS CTCPCOMCTPHUUCCKUX
3aaa4, IMpCaroJararomux HCECKOJBbKO HIaroB pClicHUs, €CJIN YCIOBUA

MPUMEHEHHUS 3a/laHbl B SBHOU (hopme

7.18

[IpumensTh mpocTeilline MNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1a1

7.19

IIpuBOAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOLAE U

KN3HU, PACIIO3HABATH IMMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh peasibHbIE
CUTyallud W NPHUMEHATh HW3YYEHHBIE IIOHATHS B IIpOLIECCE IIOMCKa
peneHus MaTE€MaTHYECKH chopMyIHpOBaHHON poOJIEMBI,
MOJIETMPOBATh peajbHbIE CUTYallud HA S3bIKE T'€OMETPHUM, MCCIIEOBATH
MIOCTPOCHHBIE MOJIEJN C UCIOJIb30BAHUEM TI'€OMETPUUECKUX MOHSITUHA U
TeopeM, amrnapara ajareOpbl, perarh NPaKTHUECKUe 3aau, CBI3aHHBIE C

HaXO0XIACHUEM I'COMETPUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsieMble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpPeiHero o01ero 00pa3oBaHus
pe3yJibTarTa
6 I'eomerpus
OnepupoBaTh NOHITHIMHU: IIWIMHIPUYECKAs TIOBEPXHOCTh, 00pa3yIoIiue
61 WIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHHYECKas IMOBEPXHOCTD,
. oOpa3yromme KOHHYECKOHW  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenus (IWIXHIP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TEJ BPAILICHHS
6.4 KnaccudunupoBars B3auMHOE pacioyiokeHrue chepbl U IIIOCKOCTH
OnepupoBaTh TMOHATUSMH: IIAPOBOM CErMEHT, OCHOBAaHHUE CErMEHTAa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOrO CJOs, BHICOTA
IapPOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Boruncnare 00bEMBI M IUIONIAMM TOBEPXHOCTEH Tell BpaIleHUS,
. FeOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyT
OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BMIHCAaHHBIA B cdepy
6.7 OTMHMCAaHHBIN O0KOJIO cephl, cdepa, BIUCaHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaIeHus
63 BpruucnsTe COOTHOIICHHS MEXAYy IUIOHMIAASMU TOBEPXHOCTEH U
. 00BEMamMu MOJOOHBIX Tell
6.9 N3o00paxaTh nzydaemble GUTYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrinonusaTe (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpaleHUs
W3BnekaTh, MHTEPHIPETUPOBATH M MPEOOPa3OBHIBATH HH(DOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUECKHX (UTypax, MPeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[IpumensaTh TeoMeTpuueckue (GakThl A PEUICHHUs] CTEPEOMETPUUECKUX
6.12 3a/1a4, TMPEANOoaraluX HECKOJBKO IIaroB pELICHUs, €CJIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOU (popme
6.13 OniepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimmomaaTe I[Cf/iCTBHSI CJIOKCHHUA BCKTOPOB, BBIYUTAHHUA BCEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICHSITB, KakKUMH CBOMCTBAMHM OHH

o0JazaroT

6.15

HpI/IMeHﬂTB IpaBUJIO MapaJuICCnuIcaa npu CJI0KCHHU BEKTOPOB

6.16

OHepI/IpOBaTL MNOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BEKTOpPA, PpaBCHCTBO BCKTOPOB, KOOPAMWMHATBI BCKTOPA,
yroa MExay  BEKTOpPaMH, CKaJIIpHOC  IHPOU3BEACHHUE  BCKTOPOB,

KOJUIMHCAPHLIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaxomuTh cymMMy BEKTOpPOB M NpPOU3BEACHHE BEKTOpAa Ha YMCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIEHUE, PACKIIaAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

38.IlaBaTL IIJIOCKOCTh YPABHCHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pemate HpOCTCf/'IIHHe reOMCTPpUYCCKUC 3aJa4hd Ha IMPUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METO1a

6.20

Pemars 3agaum Ha J0Ka3aTEIbCTBO MaTEMaTHUYECKMX OTHOIICHUHM U
HaXO0XXACHUEC IT'COMCTPUUCCKHUX BCIWYHH IIO 06pa3uaM HIIN aJIrOpuTMam,
IMPUMCHSA HN3BCCTHBIC METOJbI npu peIICHUA CTaHAAPTHBIX

MAaTEMAaTHYCCKUX 3ada4

6.21

[IpuMeHATs TpOCTEHIIME IPOTrPpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMECTPUICCKUX 3a1a4

6.22

IIpuBOUTE NpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOLE U

JKU3HH, pACIIO3HABATH IPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpumeHnsTh mMONydYeHHBIE 3HAHMS HA TPAKTUKE: aHATU3UPOBAThH
peaybHBIE CHUTYallud WM TPUMEHSTHh HM3YYEHHBIE IOHSATHSA B IIpolecce
IIOMCKA pELICHUS MaTeMaTu4ecku c(opMyIupoBaHHOH MpPOOIEMBI,
MOJICIIMPOBATh PeajbHbIC CHUTyallud Ha S3bIKE TEOMETPUH, UCCIIEI0BAThH
HOCTPOCHHBIE MOJIEIM C HMCIIOJIb30BAHHUEM TI'€OMETPUUECKUX MOHATUH U
TeopeM, armapara anreOpbl, penrath MPaKTHYECKUE 3a1a4H, CBSI3aHHBIC C

HaXOKACHUEM I'€COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, MpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akcMOMAaTMYECKOM  IIOCTPOEHUM  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMETPHUU U CIICACTBUSA U3 HUX

7.2

B3auMHOe  pacrnonoxkeHue TNpsAMBIX B IPOCTPAHCTBE:  MEpECEKaroIInecs,
napajulesibHble M CKpelIMBaroImuecs mnpsaMmbie. [lapauienbHOCT MNPAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble TpsIMble B  MPOCTPAHCTBE,
MapauiebHOCTh TPEX MPAMBIX, MAPALIETBHOCTh NPSAMOW M IUIOCKOCTH. YTJbI C
COHANpPABJICHHbIMM CTOPOHAMH, YIOJ MEXJIy MpsSMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTD MIIOCKOCTEN: NapajulebHble IUNIOCKOCTH, CBOMCTBA MAapaICIIbHBIX
wiockocteil. [Ipocteiimue npocTpancTBeHHbIE (UTYpHl Ha IJIOCKOCTH: TETpadJp,

KyO, mapayienenue], MoOCTPOSHHE CEUEeHU

7.3

[leprieHAUKYIAPHOCTh NPSIMOM M IJIOCKOCTH: IEPHEHIAUKYISIPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, NPAMBIE TApAJUIEIbHbIE U NIEPICHAUKYIISIPHBIE K INIOCKOCTH, TPU3HAK
NEPIEHANKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU NEPIIEHAUKYIIAPHOU
IUIOCKOCTH. YIJIBI B IPOCTPAHCTBE: YroJ MEXAy MPAMOM M IUIOCKOCTBIO,
JBYIPAHHBIA yrOJI, JMHEHHBIM Yrojl JAByrpaHHoro yria. Ilepnennukyinsap u
HAKJIOHHBIC: PAaCCTOSHHE OT TOYKM OO IUIOCKOCTH, PAcCTOSHUE OT MpSIMOU [0
IUIOCKOCTH, MPOEKIUS (PUryphl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh TUIOCKOCTEH:
IPU3HAK  IEPHCHAUKYISIPHOCTH  ABYX  Iutockocte. Teopema o Tpéx

HNEPIEHAUKYIISIPAX

7.4

[IoHATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMS MPU3MBI, NpsiMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamnenenunen, npsMOyTroiabHbIN HapaJIeIeIHIIe]
U ero csoucrsa. [lupamuna: n-yroiapHas nupamMuaa, TpaHd U OCHOBAHUE MTHUPAMUBL,
OOKOBas M IOJIHAA TOBEPXHOCTh NMUPAMUbI, MPaBWIbHAA M yCeUuEHHas MUpaMUiaa.

OIEMEHTHI Opu3Mbl U THUPAMHIBL. HpaBI/IJ'IBHLIe MHOTI'OTPpAaHHUKH: ITOHATUC




NPAaBWJIBHOTO MHOTOTpaHHMKA, TMpaBWibHas NpU3Ma M MpaBWIbHAs NHpaMuia,
npaBUibHAs TPEyroyibHAs MUPaMUa U MPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpPaBWIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOAEKa’ap M ukocadapyrue CeueHus

IMPU3MBbI U TUPAMHUBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CHUMMCTPHA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
INIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUJax, NapajuiCJICnuncaax, nmpaBUIbHbIX

MHOTI'OI'paHHHUKax

7.6

Brruncnenne »1eMEHTOB MHOTOTPAaHHHMKOB: pé&Opa, auaroHanu, yriasl. [lnomans
OOKOBOM IOBEPXHOCTU U TIOJHOM IIOBEPXHOCTU MPSIMOM MPU3MBI, IUIOIIAJIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMor npu3Mebl. [1momane 60koBoi
NOBEPXHOCTU M TOBEPXHOCTH MPABWIBHOM MNHUpamMHUAbI, TEOpeMa O IUIoLaau

yceuénnoi nupamuasl. [Tonstue 06 06béMe. OObEM MUPAMUIBI, TPUIMBI

7.7

[TogoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXTY TIIOMIAIIMU TOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

[{unuHIpryueckas MOBEPXHOCTh, 00pa3yrolte HUINHAPUIECKON OBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

oOpasyromias U 0Ch, IJIOUIA (b OOKOBOM M MOJTHON OBEPXHOCTH

6.2

Konuueckasi moBepXHOCTh, 00pa3yIolIie KOHUYECKON MMOBEPXHOCTH, OCh U BEPIIHHA
KOHUYecKol moBepxHocTu. KoHyc: ocHOBaHHMeE W BepiInHA, 0Opasyiolias U OcCh,
MJI0Ma s OOKOBOM W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yrollue u

BBICOTA, OCHOBAHUA U OokoBas IIOBCPXHOCTH

6.3

Cdepa u map: HeHTp, paauyc, JuameTp, IIomaab NoBepXHOCTU cepbl. Bzanmuoe

PacCIiOJIOKCHHEC C(bepm N IINIOCKOCTH, KacaTcJibHasA IINIOCKOCTh K C(bepe, iomanb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpalllICHUA Ha IIJIOCKOCTHU. PaSBépTKa HUJINHApPA U KOHYCa

6.5

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OIMCAHHBIN

OKOJIO Cq)epLI, C(bepa, BIIMCaHHAsA B MHOI'OI'PAaHHHUK, WJIHX TCJIO BPpAIlICHUA

6.6

[Tonstue 06 06bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
psSIMOYTOJIBHOTO Mapayviesenunena u cieactBus u3 He€. OOBEM IUIHHIPA,

koHyca. O0bEM mapa u mwiomaab cQepsl




[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHUS  MEXKAY  IUIOMIAISIMHU

6.7 MOBEPXHOCTEH, 00hEMAMHK MTOTOOHBIX TEJ
6.8 Cedenust nwiuHApa (MapauiebHO M TEPICHIUKYJISIPHO OCH), CEUCHUS KOHYyca
' (mapanienbHOEe OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPUINHY ), CEUEHUS IIapa
Bektop Ha miockocth u B mpoctpaHcTBe. CJIOK€HHE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOXkEHUE BeKTopa Ha uuciio. Pa3noxkeHue BeKTopa 1Mo TpéM HEKOMILJIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3aHHBIX €
IIPUMEHEHNEM TPaBUJI ICVUCTBUM C BEKTOPaMU
[IpssMoyronbHast cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopawHaTel BEKTOpA.
6.10 [Ipocreiiimue 3amauu B KOOpJAMHATaX. YTosl Mexay Bekropamu. CkansipHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MNPAMBIMU U TIJIOCKOCTIAMMU.

KOOp,HHHaTHO-BeKTOpHLIP’I MCTOI IIPpU PCIICHUU I'€OMECTPHUICCKUX 3aaaY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHHSA
NpoBepPsSIeMOro OCHOBHOI 00pa30BaTeJbHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHust

Bnanenue meromamMu JI0Ka3aTeNbCTB, AJTOPHUTMAMH pEIICHUS 3ajad;
yMeHue (GopMysIHMpoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/CICHNUE,
aKCMoMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, I0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITUPOBATH
0o0paTHOE M TMPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOIUTH MPUMEPHI H
KOHTPIPUMCEPBI, HCIOJB30BaATb MCTOA MaTeMaTHYECKOU HHAYKIWH,
NPOBOJUTHh  JIOKAa3aTeIbHBIC PACCYXICHHUS TpPU pEIICHUH 3ajad,
1 OLICHUBATh  JIOTUYECKYI0 NPAaBWIBHOCTb  PAaCCYXKICHHI;  yMEHUE
OIEPHUPOBATH MOHITHUSAMHU: MHOKECTBO, MOJMHOXECTBO, ONEPALUU HaJ
MHOXCCTBaAMU, YMCHUC HUCIIOJIB30BAaTh TGOpeTI/IKO-MHO)KeCTBeHHbIﬁ
anmapar JUisi OIIMCaHUs PEeabHBIX MPOIIECCOB U SIBJICHUH H ITPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrHMX Y4eOHBIX IPEIMETOB; YMEHHE
OTIEpPUPOBATH MOHATUIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IJIOCKOCTHU; YMCHHC 3a/laBaTb MW OIIUChIBATH Fpa(bbl pas3siinuHbIMU

croco0aMu; UCTIOB30BaTh Tpadbl IPH PEIICHUH 3a71a4

YMeHue onepupoBaTh NMOHATHAMH: HAaTypaJbHOE YHCIIO, LIEJIOE YHCIIO,
CTENEHb C LEJIBIM [10Ka3aTeleM, KOPEHb HAaTypaJbHOW CTENEHU, CTEIIEHD
C pauMOHAJbHBIM  TIOKa3aTeleM, CTElNeHb C  JCHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm UHMCIa, CHHYC, KOCHHYC M  TaHICHC
MIPOM3BOJIBHOTO YHCJIA, OCTATOK IO MOJAYJIO, PalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATypalbHBIX,  LENbIX,
2 paloOHaNIbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAaUMEHBUIMHA OOIIMI JeTuTeNh U HauMeHblee
oOuiee kpaTHoe, aropuT™M EBKinja npu perieHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMM  NO3UIMOHHBIMM  CUCTEMAMM  CUHCJIECHMS;  yMEHHE
BBITNIOJHATh BBIYMCICHUE 3HAYEHUM U MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTENEeHsAMU M Jorapupmamu, rnpeodpa3zoBaHus IpOOHO-pALMOHATBHBIX

BBIPDA)KCHUI; YMEHHE ONEPHUPOBATH NOHATUSAMHU: IOCIIEIOBATEIBHOCTD,




apudmernyeckas rporpeccus, reoMeTpHuuecKast IIporpeccus,
OeckOHeYyHO yObIBaroIlas TeoOMEeTpUYecKass IpOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0OBATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONEepUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOJYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCHM  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TpUrOHOMETpHUUecKas U  anreOpavueckas); YMETb  IPOU3BOAMTH
apupMeTHuecKue JeHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH; TNPUBOJIUTH
IpUMEphl  HCIOJIb30BAHMUSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpoBaTh
HNOHATHAMM: MaTpuma 2x2 wu  3X3, OIpenenuTenbs MaTpHULBI,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTTPCACIIUTECIIA

YMeHrne omnepupoBaTh MOHATHSMU: pPAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEeHHbIE, JIOTapu(PMUUYECKHE, TPUTOHOMETPHUUECKHE
ypaBHEHUsST U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSIMH: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUN U HEPABEHCTB, PaBHOCWJIHHOCTH
YpaBHEHU, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellarb YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PA3NIMUHBIX MPUEMOB; pEIIaATh
YpaBHEHHS, HEPAaBEHCTBA U CHCTEMbl C TMapaMeTpoM; MPUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PEIIECHUS MaTeMaTHYECKUX

3aJia4 ¥ 3aaa4 U3 pasInNdIHbIX obnacreit HAaYKHU U peanLHoﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOIMYHOCTD (PYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD
GyHKIHH, SKCTpeMyM (YHKIIMH, HAauOOJbIIIee U HAUMEHbBIIee 3HAUYCHUS
(GYHKIMU HA IPOMEKYTKE, HeMIpepbIBHAS (DYHKITHS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Mpon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3uueckuif CMBICT TPOM3BOJHON, NEpBOOOpaszHas, ONpeneTEHHbIN
MHTETpajl; YMEHHE HAXOIUTh AaCHUMOTOTHI rpaduka (QyHKIUH;, yMEHHUE
BBIUUCIIATh  TPOM3BOJHBIE CYMMBI, HPOHM3BEACHUS, YACTHOTO H
KOMITO3UIMHN (YHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHOH K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHA;
YMEHHE HCIOJB30BaTh MNPOM3BOAHYIO JUIS HCCIENOBAaHUS (QYHKIHH,
HaXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpa¢Ku MHOTOWJICHOB C HCIIOJI30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh IMPOU3BOJHYIO JJISI HAXOXKIEHHUS HAWIY4IIEero

p€mi€HuA B IHNPHUKIAJHBIX, B TOM YHCJIIC COLIHAJIBHO-DKOHOMHWYCCKUX M




bu3MYecKuX 3a7avyax; HaXOAUTh TUIOMAAN U O0BEMBI (UTY C TTOMOIIBIO
WHTErpaja; NPUBOJUTH MPUMEPHl MATEMATUYECKOIO MOJEIUPOBAHUS C

MoMOIIbI0 Au(depeHIInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh TMOHATHAMHU: Tpaduk QyHKIUH, OOpaTHas
(GYHKIMS, KOMITO3MLUS (QYHKIMHA, JUHEeWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, parnmoHaIbHast byHKIHA, CTETIeHHAs byHKIHA,
TPUTOHOMETpUYecKne  (QyHKIMH, OOpaTHblE  TPUTOHOMETPHYECKUE
¢yHKIMHM, TIOKa3aTenbHas | Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTH TpaUKH W3yYCHHBIX (DYHKIMH, BBHINOIHATH NPeOOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIOIB30BaTh TPAPUKH JJIS U3yUEHHsI TPOLIECCOB H
3aBUCHMOCTEH, MU PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX MMPEIMETOB H
3aa4 U3 peallbHOW JKU3HU; BBIPAKATh (HOpPMyJIaMH 3aBUCUMOCTH MEXKILY
BEJIMYMHAMH; HCIOJB30BaTh CBOWMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ TapameTpaMu; u300pakaTh
Ha KOOPIMHATHOM TIUIOCKOCTH MHOJXKECTBA pEIICHWH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIC 3a/1aud pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33JIla4¥ U3 00JIACTH YIPABICHUS TUYHBIMU U CEMEHHBIMH
dbuHaHCaAMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI TIO YCIIOBHUIO 3aJa4M, HMCCIIEOBATh IMOJIYYEHHOE pEIICHUE U
OLICHUBATh MPaBIONOAOOHOCTh pPE3YJIbTAaTOB; yYMEHHE MOJEIUPOBAThH
peaibHbIE CUTyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPAKCHHUS,
YpaBHEHHS, HEPaBEHCTBA W MX CHCTEMbl [0 YCJOBHIO 3a/ayH,
UCCJEAOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIA PEe3yIbTaT

YMeHne onepupoBarh MOHATHAMU: CpeiHee apupMeTHyecKoe, MeuaHa,
HauOoJpIllee M  HAWMEHblIee 3HAYeHHUs, pa3Mmax, JUCHepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPNPETHPOBATh HH(GOPMAIMIO, TMPEACTaBICHHYI0 B TaliuLax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealibHbIX MTPOLECCOB U
SBJICHUI; TIPE/ICTABIATh HH(POPMALIUIO C TIOMOIIBIO TAaOJIHIl M AUArpam;
UCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpauueckux METOJOB U  JJEKTPOHHBIX CPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHS C TIOMOINBIO JAMAarpaMm

pacceuBaHud U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh IOHATUSMH: CIyYallHbIM OINBIT W CIy4YalHOE
COOBITHE, BEPOSTHOCTb CIy4yallHOro COOBITUS; YMEHHME BBIYHMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUecKux METOJ0B; MPUMEHSThH
(bopMyJIbl CIIOKEHUSI M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJHOU
BEpOATHOCTH, popMmyiy bepHymin, koMOMHaTOpHbIE (DAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOATHOCTH pEaAIbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
MNOHSTUSMM: Cly4ailHass BEJMYMHA, paclpeieseHue BEpOSITHOCTEM,
MaTEMaTHYECKOE OKHUIAHHUE, IUCIEPCHS WM CTAaHJAPTHOE OTKJIOHEHHE
ClIy4ailHOM BeNWYMHBI, (YHKIUM pacupelneieHuss U IJIOTHOCTH
PaBHOMEPHOI0, TII0KA3aTEIbBHOTO W HOPMAaJbHOTO PAaCIpEleICHUH;
YMEHHE MCMOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpelesieHud Juis
peleHust 3a1ad; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOABI BBHIOOPOYHBIX HCCIEOBAHUH; yMEHHE TPHBOJUTH IPUMEPHI
NPOSIBJIIEHUS 3aKOHA OOJIBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETaHHE, TIEPECTAaHOBKA,
YHUCIO COYETaHWM, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PacCyKICHHS IS PEIICHHS 3a/1a4;
OLICHMBATh BEPOATHOCTH peasbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJYYECHHBINA PE3YJIbTAT

YMeHue onepupoBaTbh IOHATUSMM: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVIa, IUIOCKMHA yroi,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJ, CKPEIIMBAIOLIMECS MPSMBIE,
NapaJuIeIbHOCTh U NMEPNEHIUKYISIPHOCTD NPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPAMBIMU, YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEKIY
IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKHU O IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHUE HUCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydyeHHbIE (DAKTHI MU TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpA; CTPOHUTH
MaTEMaTUYECKUE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU NPAKTHUYCCKUC 3ada4n

10

YMeHue onepupoBaTh MOHATHUSAMH: IUIOUIans (GUrypbl, 00bEM (uUrypsl,
MHOTOTPaHHHK, NPaBIIbHBI MHOTOTPAHHHK, CEUCHHE MHOTOTPAHHHUKA,
KyO, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa M IMOBEPXHOCTb
BpalleHNs], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOMab
MOBEPXHOCTU MHPaMHJIbL, TPU3MBI, KOHycCa, LWIMHApA, 00BEM KyOa,

IPSIMOYTOJIBHOTO Mapaijiesienuieaa, MUpaMuabl, HOpU3Mbl, LWIHHIpPA,




KOHYCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYECHHs] KOHYCAa M LIWJIMHJPA,
MapajuleJbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUYEHHE
MHOTI'OI'paHHHMKA, U300pa)kaTh MHOTOTPAHHUKHU, (UTYpPBl U TOBEPXHOCTH
BpaICHUs, UX CEUECHHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA F€OMETPHUUECKUX (PUTYp, CAMOCTOATEIBHO
(bopMyJIMpPOBaTh OMPEIEIICHUS U3yYaeMbIX (PUTyp, BBIIBUraTh TMIOTE3bI
O CBOMCTBaX M NpH3HAKaX reOMETPUYECKUX (Uryp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiIacCUPHUKAUUIO QUryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MOCTPOCHUS

11

YMeHue omepupoBaTh IMOHATHSAMH: JBW)KCHHE B TIPOCTPAHCTRBE,
napajuieNIbHbI TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOM00MS, TMOMOOHBIE QUTYPBI;, YMCHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (HUTYpHI, B TOM YHUCIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKTYpPE; HCIIOJIb30BaTh T'€OMETPHUYECKHE OTHOIICHHUS
NpU pEIICHWW 3a/lady, HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA,
yTOJI, TUIOmAanh, OOBEM) TpH pEmICHUH 33a7a4 U3 JPYTUX Y4eOHBIX
NPEMETOB M U3 PEaJbHOM JKU3HU; YMEHHE BBIUUCIISATH TE€OMETPHUYCCKHE
BEJIMYMHBI (IJIMHA, YTOJ, TUIOMIalb, O0BEM, IUIOMIA/h TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI ¥ METOIBI, B TOM YHCIE: ILUIONIAIb
MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCA, MWIHHIPA, TUIOMAAb CEpsI;
00bEéM KyOa, MPSMOYTOJBHOTO TapaJuIe/ICNHIea, MMPaMUIbI, TPHU3MBI,
MWIMHApPA, KOHYyca, Iapa; yMEHHWE HAXOJUTh OTHOIICHUE OOBEMOB

MoI00HBIX (puUryp
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YMeHne onepupoBath MOHATUSMU: MPSMOYTOJIbHAS CHCTEMAa KOOPIUHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPAMHATBl BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3joXeHHe BeKTopa Mo 0Oa3ucy,
CKaJIsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOMU3BEICHHUE, YTOJN MEXKIY
BEKTOpPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METO]
JUISL  pelICHUS TEOMETPHUYECKHUX 3aJad M 3a]ad JAPYyrux ydeOHbBIX

MPEAMETOB

13

YMeHne BbIOMpATh TMOAXOMSAIIMN METON [UIsi pelIeHUs 3a1adu;
[IOHMMaHUE 3HAYUMOCTH MATEMAaTUKM B HW3YyYEHUU IMPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3dKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHHCKOM W  MHPOBOU

MaTeMaTHU4eCKOMH HAayKH




INEPEYEHD 2JIEMEHTOB COAEP)XAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Kon

1 Yucna v BBIYUCICHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AETMMOCTH LEIbIX YHUCEeIT

- Pannonanehpie unciaa. OOBIKHOBEHHBIE W JECATHYHbIE JApoOW, MPOLEHTHI,
. OeCKOHEUHbIEe IEPUOTUIECKUE IPOOH

13 ApudmeTnuecknii KOpeHb HaTypajibHOU cTemeHd. JleiicTBus ¢ apudMeTHuecKuMu
' KOPHSIMU HaTypaJIbHOM CTENIEHU

L4 Crenens ¢ 1enbiM nokaszateneM. CTeneHs ¢ palloHaIbHBIM NoKa3aTeneM. CBONCTBa
' CTECTIeHH

Ls CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnaHble U HATypaabHbIC JTOTapru(HMbI

JleiicTBuTenpHble  4ncia. ApuMETHUECKHE OIepalud ¢  JIeHCTBUTEIbHBIMU
1.7 yycnamu. [IpubnnxEHHble BBIYUCIICHUS, IPaBUIa OKPYIJICHUS, IPUKUIKA U OL[CHKA
pe3yibpTaTa BEIYMCICHUH

1.8 [IpeobpazoBanue BeIpaKeHUN

1.9 KommiekcHbie uncna
2 VYpaBHEeHUs 1 HEPaBEHCTBA

2.1 enbie 1 1poOHO-paIMOHATILHBIC YPABHEHHS

2.2 HppauronaibHble ypaBHEHUS

2.3 TpuronomeTpuuecKkue ypaBHEHHs

2.4 [TokazarenbHble U JIorapupMUUYECKUE YpaBHEHUS

2.5 enbie 1 1poOHO-palIIOHATIEHEIE HEPABEHCTBA

2.6 HppanmonanbHbie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JTOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuuecKkue HEPABEHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.1

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu




2.1

Marpuiia cucteMsbl JUHEHHBIX ypaBHEHUN. OnpeenuTesib MaTPUIbI

1
3 OyHKIHMH U TpaduKu
31 Oynkus, crnocoObl 3amgaHus ¢yHKuuu. I'paduk ¢yHknuu. B3aumHO oOpaTHBIC
' ¢ynkumu. Yérneie n Heu€tHble GyHKImH. [lepuoanueckue GyHKIuU
Obnactp ompesnereHUss W MHOXECTBO 3HaueHUH Qynkumu. Hymm ¢yHkmmm.
39 [TpoMexyTkH  3HAKONMOCTOAHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKILHH.
' MakcumMyMbl ¥ MHHUMYMbI (GyHKIMA. Hawmbonbliee ¥ HauMeHbIIee 3HAYCHHE
(yHKIIMU Ha IPOMEKYTKE
33 Crenennass (yHKIHMS C HaTypaJbHBIM M IEJbIM TOKazaTeneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpauK KOpHS /1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazarenwsHas u norapudmuueckast pyHKINH, UX CBOMCTBA U rpaduku
36 Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢GyHkmuii. CBolicTBa  (QYHKIUH,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 IlocienoBaTeIbHOCTH, CLIOCOOBI 3aJaHHS IOCJIEI0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTtnueckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (DYHKIHHA
[Ipumenenre TPOU3BOAHONW K HCCIEAOBaHUIO (YHKIUMHA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOONbIIer0o U HaWMEHBIIETO 3HaYeHHs (YHKIHUU Ha
OTpe3Ke
43 [TepBooOpa3nHas. MaTerpan
5 MHo3xecTBa U JIOTHKa
5.1 MHOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 durypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe U TIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHuku
7.4 Tena u NOBEpXHOCTH BpalCHUS
7.5 Koopaunats! 1 BEKTOpEI
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