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HOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpamma yueOHOro kypca «l'eomeTpusi» 0a30BOro ypOBHS IS
oOyvaromuxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHoro
rOCYJapCTBEHHOTO 00pa30BaTENLHOIO CTaHJapTa cpeiHero oluiero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEeOOBAHHM, MPEIBABIIEMBIX K MaTEeMaTHUECCKOMY
o0pa30oBaHWI0, W TPAgUIUi poccUilcKkoro oOpa3oBaHus. Peanuzanuss nporpaMmbl
o0ecrneurBaeT OBIAJCHUE KIIOUEBBIMU KOMITIETEHIIUSIMHU, COCTABIIAIOIIUMUA OCHOBY IS
caMOpa3BUTUS W HENPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh OOIIEKYIbTYPHOTO,
JUYHOCTHOTO M TMIO3HABATEIHLHOTO Pa3BUTHS JTMYHOCTH O0YJAIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOT0 Kypca reOMETpUH Ha YPOBHE CpeHEro o01ero oopa3zoBaHus
o0OyCJIOBJICHA TPAKTUYCCKOM 3HAYUMOCTBIO METANPEAMETHBIX M MPEIMETHBIX
pe3yJIbTaTOB  OOy4YCHUS TEOMETPUU B  HAIPABICHUM JIMYHOCTHOTO  Pa3BUTHS
oOydarommxcs, (GopMupoBaHus (YHKIIMOHAILHONH MAaTEMaTHYECKOH TI'PaMOTHOCTH,
U3YYCHHS JIPYTUX YYeOHBIX JWCIHUIUIMH. Pa3BUTHE y OOYYaromUXcs MPaBHIbHBIX
NPEACTaBICHUNA O CYIIHOCTH M TPOUCXOXKICHUU T'eOMETPUYECKUX aOCTpaKIui,
COOTHOIIEHWH PEAIbHOTO W HACAIBHOTO, XapakTepe OTPAKEHHS MaTeMaTHYeCKOU
HAyKOHW SIBIEHUW W TMPOIECCOB PEAbHOTO MHUpa, MECT€ T€OMETPHUHM B CHCTEME HayK U
pOJIM MAaTeMaTHYECKOTO0 MOJCIMPOBAHMS B HAyYHOM II03HAHWM W B TIPAKTHKE
CrocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YUAIIMXCS, a TAKXKE Ka4eCTB
MBIIUICHHS, HEOOXOAUMBIX JIJISl aJIallTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBAsIeTCS OHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHET0 00IIEero
oOpa3oBaHus, Tak Kak oOecredrMBaeT BO3MOXXHOCTh M3Yy4YCHHS KaK JUCITUILINH
€CTEeCTBCHHO-HAYYHON HAIPABJIICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIieHHe, GOpPMUPYEMOEe TP  HU3YYEHHUH  OOYYarOUIUMHCS
MOHATUWHBIX OCHOB T'€OMETPHUU U TMOCTPOCHUU IEMOYKU JIOTMUECKUX YTBEP)KICHHUIN B
XOJIe PEIICHUS TCOMETPHYECKUX 3aj]lad, YMEHHE BBIABUTATh W OMPOBEPraTh T'UIIOTE3BI
HETIOCPECTBEHHO MCIOJB3YIOTCS TIPU PEIICHUHN 3a]1ad €CTECTBEHHO-HAYYHOTO IIMKJIa, B
YaCTHOCTH U3 Kypca (QU3UKH.

YMeHHe OpHEHTHPOBATHCS B MPOCTPAHCTBE MUIPACT CYIIECTBEHHYIO POJb BO BCEX
00J1acTIX IeATeIbHOCTH YesioBeka. OpHUeHTAIMs YeJIoBeKa BO BPEMEHU U MPOCTPAHCTBE
— HEo0XO0JIMMOE YCIOBHE €T0 COIMAIBLHOTO OBITHS, (JopMa OTPAKEHHUS OKPY’KAOIIETO
MHpA, YCIOBHE YCIICIITHOTO MO3HAHMS U aKTUBHOT'O ITPE00pa30BaHUs JeHCTBUTEILHOCTH.
OnepupoBaHHE TIPOCTPAHCTBEHHBIMU OOpa3aMu OOBEAWHSACT pa3HbIC BHJBI YICOHOW U
TPYJIOBOM JCATEIBLHOCTH, SIBISETCS OJHUM H3 NPOo(ECCHOHAIBHO Ba)KHBIX KAdeCTB,
MMOATOMY aKTyalbHa 3ajada (OPMHUPOBAHHS Yy OOYYaAIOMHMXCS MPOCTPAHCTBEHHOTO
MBITIUICHUST KaK PA3HOBUIHOCTH 00pa3HOTO MBIIIUICHUSI — CYIIECTBEHHOTO KOMIIOHCHTA
B IIOJITOTOBKE K MPAKTUYSCKOM JIEITSIFHOCTH 110 MHOTHM HaIPaBICHUSM.

Llenb ocBoeHHs mporpamMMbl yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM YpPOBHE
0o0yueHus1 — 00111e00pa3oBaTeIbHOE U OOIIEKYILTYPHOE pa3BUTHE OOYUAIOIIUXCS Yepes
obOecricueHUE BO3MOXKHOCTH TIPHOOPETEHHMS W HCIOJb30BaHUS CHCTEMAaTHUYCCKUX



F€OMETPUYECKUX 3HAHUW W JACHCTBUHM, CHEUU(DUUHBIX T€OMETPUU, BO3MOMKHOCTH
YCHEIIHOI0 MPOAODKEHHs 00pa30BaHMsS IO CHEIHAIBHOCTSM, HE CBSI3aHHBIM C
MPUKJIaJHBIM UCIIOJIb30BAHUEM T'€OMETPHUHU.

[Iporpamma o reoMeTpuu Ha 6a30BOM YpOBHE MpEIHA3HAUYCHA I 00yUYaroUUXCsl
CpEIIHEM IIKOJIbI, HE UCTIBITHIBABUINX 3HAUNUTEIbHBIX 3aTPYIHEHUI HA YPOBHE OCHOBHOTO
obmrero obpazoBanus. Takum o0pazom, oOydaroniuecs Ha 0a30BOM YpPOBHE JOJKHBI
OCBOUTH OOIIME MAaTEeMaTUUYECKHUE YMEHUS, CBSI3aHHbBIE CO CHEIU(PUKON TeOMETpUU U
HEOOXoIHUMbIE Uil JKU3HUM B COBpPEMEHHOM oOmiectBe. Kpome 3TOro, OoHM HMEIOT
BO3MOXHOCTh U3YYUTh I€OMETpUI0 OoJiee TiyOOKO, €Ciau B JaJIbHEWIIEM BO3HUKHET
HEO0OXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSX B MPOPECCUOHATIBHON JEATENBHOCTH.

JlocTrkeHue 1leId  OCBOGHHMS  NpOorpaMmbl  00€cleunBaeTcs  pelIeHHEM
COOTBETCTBYIOLIUX 3a/au. [[puoputeTHbIMU 3aJadyaMu OCBOeHUS Kypca «['eomeTpun» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

e (popMupoBaHHE NMPEACTABICHUS O FEOMETPUM KaK YacTH MHUPOBON KyJIbTYphl U
OCO3HaHME €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (popmMupoBaHHE MPEACTABICHUS O MHOTOIPAaHHHUKAaX W Tellax BpAIEHUS KaK O
BAXXHEHIINX MATEeMAaTHUYECKUX MOJEISAX, MO3BOJISIONINX OMUCHIBATh U U3ydaThb pa3HbIe
SBJICHUS OKPY>KAIOIIET0 MUPA;

e popmMupoBaHHE YMEHUS PACIIO3HABAThH HA YEPTEKAX, MOJIEISX U B pealIbHOM MHPE
MHOTOTPAaHHUKH U TeJla BpallleHUS;

®OBJIAJICHUE METOJAMM pELIEHUS 3a7ad Ha IOCTPOCHHs Ha HU300paMeHUsIX
IPOCTPAHCTBEHHBIX QPUTYD;

¢ (hopMHpOBaHHUE YMEHUS ONIEPUPOBATH OCHOBHBIMU MTOHATHSIMHU O MHOIOI'paHHUKAX
U TeJIaX BPAILECHUS U UX OCHOBHBIMU CBOMCTBAMU;

®OBJIaJICHUE AJITOPUTMAMH PELIEHUs] OCHOBHBIX THIOB 3ajaay; (OpPMHUPOBAHUE
YMEHHS IPOBOJHUTH HECJIOXKHBIE JOKA3aTEJIbHBIE PACCYKIEHUS B XOJIE PELICHMS
CTEPEOMETPUYECKUX 3a4a4 U 33/1a4 C IPAKTHYECKUM COJIEPKAHUEM;

®pa3BUTUE MHTEUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEW 0Oydaromuxcs,
[IO3HABATEIbHON AKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHNUN, KPUTUYHOCTH MBIIUICHHUS;

e(hopmupoBaHue (YHKIIMOHATBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpPUU:
YMEHUE paclo3HaBaThb NPOSBICHUA TIEOMETPUYECKUX IOHATHH, OOBEKTOB H
3aKOHOMEpPHOCTEN B PEAJBHBIX XU3HEHHBIX CHTYyalUUsAX W IPH H3YYEHUU JPYTUX
y4eOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpMYyITUPOBATH
UX Ha S13bIKE TEOMETPUU U CO3/1aBaTh FEOMETPUUYECKHAE MOJEIN, IPUMEHITH OCBOEHHBII
F€OMETPUYECKUI anmapar sl pPELIeHHs [PaKTUKO-OPUEHTHUPOBAaHHBIX  3ajad,
MHTEPNPETUPOBATH U OLIEHUBATH MOJYyYEHHbBIE PE3YJIbTATHI.

OTIMYUTENPHOM OCOOEHHOCTBIO IPOrpaMMBbl  SIBISIETCS. BKIIOUEHHUE B KypC
CTEpPEOMETPUM B Hayaje €ro M3y4eHWs 3aJay, PelIaeMblX Ha YpOBHE MHTYUTHUBHOIO
MO3HAHMSI, M ONpeAeNEéHHBIM O0pa3oM OpraHM30BaHHas paboTa HaJa HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOIO ¥ TPOCTPAHCTBEHHOT'O MBIIIUIEHHS], CTAMYJIUPYET
MPOTEKAHUE WHTYUTUBHBIX IPOLIECCOB, MOTHUBHUPYET K JalbHEHIIEMY HW3yYEHUIO
IpeaMeTa.

IIpennoutenue oTAaETCs HArAAJHO-KOHCTPYKTUBHOMY METOYy OOy4YEHHsI, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIT B CBOEH OCHOBE UYBCTBEHHOCTh IIPEIMETHO-



[IPAKTUYECKON JACATEIIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4aluxcs B Kypce CTEPECOMETPUU IIPOBOAUTCA 3a CUET pELICHUs 3a4ay Ha CO3JaHue
MIPOCTPAHCTBEHHBIX 00PA30B U 3aJ1a4y Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU 00pa3amu.
Co3znanue o0pa3a MpOBOJUTCS C ONOPOM HA HAIVIAHOCTD, & OIIEPUPOBAHUE 00PAa30M — B
YCIOBUAX OTBJICYEHUsT OT HAIVIAAHOCTH, MBICJIEHHOIO M3MEHEHHS €ro HUCXOIHOI0
COJIEPIKaHMUSL.

OcHOBHBIE coaepxkaTenbHble JauHUM Kypca «l'eomerpum» B 10-11 xknaccax:
«MHororpanHukn», «lIpsiMble M TIJIOCKOCTH B INPOCTpPaHCTBE», «Tena BpamieHus»,
«BekToppl M KOOpAMHATBI B IMPOCTPAHCTBE». POPMHUPOBAHUE JIOTUYECKUX YMEHHUI
pacnpenensieTcss He TOJBKO MO COJIep KAaTeNIbHbIM JIMHUSAM, HO U 10 rojiaMm oOy4eHus Ha
YPOBHE CpEeAHEro 0011ero o0pa3oBaHMsL.

Conmepxxanue oOpa3oBaHMs, COOTBETCTBYIOILEE IPEAMETHBIM  pe3yJbTaTaM
OCBOGHHsS  paboueil  mporpaMmbl,  paclpeAesiéHHbIM [0 TrojaM  OOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJIEHUE T€OMETPUUECKIUMU MOHATUIMH U
HaBbIKAMM OCYILECTBISUIOCh MOCIEOBATEIbHO M IOCTYNATENbHO, C COOJIIOACHUEM
NPUHIIMIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIHUCH B OOLIYI0 CHUCTEMY
reOMETPUYECKUX TPEACTaBICHUI O0ydarolmuxcs, paclmupss U yriayonss e€, oopasys
IPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3zyuenue reomeTpun oTBoUTCA 2 yaca B Henento B 10 kimacce v 1 9ac B Heleo
B 11 Kmacce, Bcero 3a fBa roga ooydenus - 102 y4eOHbIX daca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATUSA  cTepeoMeTpu. Touka, mpsMas, IUJIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MNpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS,
NnapajiyiebHbIE YW CKpeluBaromuecss mnpsmeie. [lapamienbHOCTs MNpSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajjielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; MAPAJUIEIBHOCTh MPSAMON U IUIOCKOCTU. YTIIBI C
COHAIPABJIEHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapaJIENbHBIE NIOCKOCTH; CBOMCTBA MapasieIbHbIX
miockocTeit. [IpocTelinne mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunes; IoCTPOCHUE CEUCHHUN.

[TeprieHAUKYJISIPHOCTh MPSIMON U TIJIOCKOCTH: MEPHEHAUKYIJISIPHBIE MPSAMBIE B
POCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K ILJIOCKOCTH,
NpU3HAK MEPHEHAUKYJISIPHOCTA TPSIMOM M IUJIOCKOCTH, TeopeMa O MpsiMOu
NEPIECHANKYIIPHON TJIOCKOCTH. YTJbI B MPOCTPAHCTBE: YroJd MEXIAY MPSMON U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll  JBYIPaHHOrO  yrija.
[lepneHaUKyJIIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIHUs GUTYPHI HA TUIOCKOCTh. [leprneHIuKyaspHOCTh
IJIOCKOCTEMN: MPU3HAK MEPIEeHIUKYISIPHOCTH BYX IUIOCKOCTEH. Teopema o TpEx
NEPHEHIUKYISAPaXx.

MHoOrorpaHHuKu

[ToHsiTHE MHOTOTPAHHHKA, OCHOBHBIE AJIEMEHTBI MHOTOI'PAHHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpusma: N-yronbHas
npu3Ma; TpaHd U OCHOBAHHS MPHU3MBI; MPsSMasi U HAKIOHHAs MPU3MbI; OOKOBas U
HOJIHAS MTOBEPXHOCTh MPU3MBL. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajieJienune]; 1 ero coucrtBa. [lupamupma: N-yronpHas nupamMuia, TPpaHU H
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIBL; PABWIILHAS U
yceu€HHas nHupaMuaa. OJEMEHTbl Npu3Mbl W nupaMunbl. [IpaBunbHble
MHOTOI'PaHHUKHU: TMOHSATHE MPABWIBHOTO MHOTOTPAaHHUKA; IPaBWIbHAs IpPU3Ma U
MpaBWIbHAsL THUpPAMUIA; MpPABWIbHASA TPEYrojabHAs MNHUPAMUIA W TPABUIIBHBIN
TeTpa’ap; KyO. IlpeactaBieHne O NOPaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CummMmeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOI,
MJIOCKOCTHU. DJIEMEHThI CHMMETPHUH B TUpaMU/JIax, apajuiesienuneaax, npaBUIbHbIX
MHOTOIPaHHHUKAX.

Beruncienne 9271€eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHaiad, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJI0IIa/Ib OCHOBaHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msbl. [Lmomaas



OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MpPaBUJIBHOW MHPAaMHJIbI, TEOpeMa O
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06b6éme. OObEM TUPAMUIBL, IPU3MBI.

[TogoOuble Tena B mnpocTpaHcTBE. COOTHOIICHUSI MEXAY TUIOHIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MOBEPXHOCTD, obOpazyrorniue HATUHIPUYECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONH TOBEepxXHOCTH. I[lwinHAp: OCHOBaHHS W
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OCb;, IJIOMAAh OOKOBOW U MOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yloline KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHa, 00pa3yromasi
U OCh; TUTOIIA]Ib OOKOBOM M MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolne
U BBICOTA; OCHOBAHUS ¥ OOKOBasi MOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUaMeTp; IUIONIAJb IOBEPXHOCTH CQeEpHhI.
B3aumuoe pacrnonoxenue cepbl U IMIOCKOCTH; KacaTeabHas MJIOCKOCTb K cdepe;
I0aab cepol.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KoMOuHanuu Ten BpamieHus: 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, ONMCAaHHBIN
okoJ10 cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAILICHUS.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 06 00bEME
NpsIMOYTOJIBHOTO Tapajuienienumnena u ciuenctsus u3 He€. OOBEM IWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[lono6ubie Tena B mnpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Cedenus nunHApa (MapauiesibHO U IEPIICHINKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapajeabHOE OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPIUINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha miiockocTH U B npocTpancTBe. Cl0KeHUE U BBIYMTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agad, CBA3AHHBIX C
IPUMEHECHUEM TMpaBU JACUCTBUUA € BeKTopamu. lIpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunater Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATax. YToid Mexay BekTopamu. CKalpHOE MNPOU3BEIAECHUE BEKTOPOB.
Boluncnenve yrioB Mexy MPSMbBIMHU U IJIOCKOCTSMH. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IHIVIAHUPYEMBIE PE3YJbBTATbBI IMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MPOTPpaMMbl  y4eOHOro  mpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'paknanckoe BoCIUTAHHE:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKON TO3UIIMU OOYYAOIIETroCs] KaK aKTHBHOTO M
OTBETCTBEHHOT'O YJICHA POCCHUHCKOrO OOIIECTBa, MPEACTABICHHEM O MaTeMaTHUECKHX
OCHOBaxX ()YHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJICHUH, TIPOIEAYP TPaXKITAHCKOTO
oOmrectBa (BBIOOPHI, OMPOCHl M TIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMATIBHBIMHU
WHCTUTYTaMH B COOTBETCTBUHU C UX PYHKIIUSIMH W Ha3HAYCHHUEM.

IlaTpuoTHYecKOe BOCTIUTAHHUE:

c(OPMHPOBAHHOCTBIO POCCHMCKON TpakIaHCKOW WJICHTUYHOCTH, YBAXKCHHS K
NPOIUIOMY W HACTOSIIEMY POCCHUHWCKOW MaTEeMaTHKH, IICHHOCTHBIM OTHOIIECHUEM K
JTOCTIKEHUSM POCCUHUCKMX MAaTEMaTHKOB M POCCHHCKON MaTEeMaTHYCCKOW IITKOJBI, K
UCIIOJIb30BAHMIO ATUX JOCTH)KCHHUH B IPYTUX HayKaX, TEXHOJOTHSX, chepax SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHHMEM JIYXOBHBIX IICHHOCTEH POCCHMCKOTO Hapoja; CHOPMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, O3TUYCCKOTO IIOBEACHHS, CBSI3aHHOTO C TPAKTHYCCKUM
NPUMCHCHUEM JIOCTHDKCHUH HAayKH W JICSITCIIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOIO
BKJIa/Ia B IOCTPOCHHUE YCTOHYMBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOYas JCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHUH, PACCYXICHHI, BOCIPHUUMYUBOCTHIO K
MaTeMaTUYECKUM acTeKTaM Pa3IUIHbIX BHIOB UCKYCCTBA.

DusuyecKoe BOCIIMTAHME:

c(OpMUPOBAHHOCTHIO YMEHHSI MPUMEHATh MaTeMaTHUECKHE 3HAHHS B WHTEpecax
3mopoBoro W Oe3omacHoro oOpa3a JKHM3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY
3IOPOBBIO  (3I0pOBOC THUTaHWE, COATAHCHUPOBAHHBIA pEXHM 3aHATAH H OTIbIXa,
peryisipHas pu3ndecKas akTUBHOCTH); (PU3UIECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHITHIX
CIIOPTUBHO-037I0POBUTEIHHON JEATETHLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TpPYAYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; HWHTEPECOM K
pasznu4HbIM cepam mpodhecCUOHATBHON NEATeIbHOCTH, CBI3aHHBIM C MATEMATHKOMN U €€
MPUIOKCHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu u
peann30BBIBaTh COOCTBEHHBIC XU3HCHHBIC TUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTeMaTHIeCKOMYy OO0pa30BaHUIO M CaMOOOpPa30BaHHWIO HA MPOTSHKEHWH BCEH JKHU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHUM MPAKTUUECKHUX 3a]1a4 MaTeMaTHIeCKOU
HAIPaBICHHOCTH.

JKOJI0rHYecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO  JKOJIOTUYECKOW  KYJIbTYypbl, TOHHMAaHHEM  BIIUSHUS
COIMAITEHO-?KOHOMHYECKHUX TPOIIECCOB HA COCTOSTHUE TTPUPOTHON M COMMAIBHON CPEIbI,
OCO3HAHHWEM TJIOOAIBHOTO XapaKTepa »JKOJOTHYECKHX MpoOiieM; OpHeHTaIuell Ha
MPUMEHEHUE MaTeMaTHYEeCKUX 3HAHWM IS PEIIeHUs 3a1ad B 00JIACTH OKpYyXKaromien



Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKHM HMX BO3MOXHBIX TNOCHEACTBUN A
OKPYKAIOILIEN CPEBI.

I{leHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTeMAaTHYE€CKON HAyKU Kak
chepbl YeTOBEUECKON NIESITEIHPHOCTH, ATANOB €€ Pa3BUTHUS U 3HAUYMMOCTU JJIS PA3BUTHUS
UUBUIN3ALAN; OBJAJCHUEM SI3IKOM MAaTEMATUKH W MaTEMAaTUYECKON KYyJIbTypOWl Kak
CPEACTBOM  TIO3HAHUA  MHUpPA; TOTOBHOCTBIO  OCYIIECTBIATH  HPOEKTHYIO H
HCCIIEIOBATENBCKYIO IETEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yJbTaThl OCBOSHMSI TpPOrpaMMbl  y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HAGAME/IbHbIMU
0elCmeUs MY, YHUBEPCATbHbIMU KOMMYHUKAMUBHLIMU OeliCMBUAMU, VHUBEPCATbHbIMU
pe2yIAMUSHbIMU OeUCEUAMU.

1) Vuusepcanvuvie noznasamenwvuvie oeticmeus, obecnedusaom @OopmuposaHue
0a306bIX KOCHUMUBHLIX NPOYECCO8 00YUarWUxcs (0C60eHUue Memooo8 NO3HAHUS
OKpYJHCalowe20 Mupa,; npuMeHeHue 102u4ecKux, Uccie008amenbCKux onepayuil, yMeHui
pabomams ¢ unghopmayueti).

ba3oBble jornueckue AeMcTBUA:

®BLISIBJISAITH M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKKM MaTEeMaTUYECKHUX
OOBEKTOB, TOHATHI, OTHOLIEHUH MEXAY MNOHATHUAMHU; (HOPMYIHPOBATH OMNpEIEICHUS
MOHSITHI; YCTAaHABIMBATH CYIICCTBEHHBIM NpU3HAK KiacCU(HUKAIMU, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS, KPUTEPUU ITPOBOIMMOT0 aHAIH3a;

®BOCIIPUHUMATH, (POPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbIC
U OTpHIIaTeNIbHbIC, CAMHIUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIE;

®BLISIBIISITH MAaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOPEUUS B
dakTax, TaHHBIX, HAOTIOJEHUSAX U YTBEPKACHUSIXK; TIpe/jIaraTb KpUTEPUU JJI BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNN;

e [eJ1aTh BBIBOJIBI C HCTIOJIh30BaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

®IIPOBOJIUTH CAMOCTOSITEIFHO JOKAa3aTeIhCTBA MATEMATHUYECKHX YTBEPKIACHUI
(mpsiMBble W OT TPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPUBOAWTH MPUMEPHI |
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

®BHIOMPATH CIIOCOO pelIeHus yaeOHOM 3amaun (CpaBHUBATH HECKOJIIBKO BapUAHTOB
penieHusi, BhIONpaTh HanOoJIee TMOAXOMANUNA ¢ YIETOM CaMOCTOSTEIHHO BBIICIEHHBIX
KPUTEPUEB).

Bba3oBble uccienoBarejbckue 1eicTBUA:

®ICIIONIK30BAaTh BOIMPOCHl KAaK HCCIEAOBATENBCKUN WHCTPYMEHT IIO3HAHWS;
dbopMynupoBaTh BOIMPOCH], (PUKCHUPYIOIINE MPOTUBOPEYHE, MPOOIEMY, YCTaHABIUBAThH
HMCKOMOE U JIaHHOE€, OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;



®IIPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIIEIOBAHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTHYEeCKOro OObeKTa, sBJIEHUsS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy O0BEKTaMU, SBICHUSIMHU, MPOIECCAMMU;

®CaMOCTOATENIBHO (QOpMyIupoBaTh OO0OOIIEHUS W BBIBOJBI 1O pe3ysbTaTaM
MPOBEAEHHOTO HAOJIOJCHUS, HUCCIEIOBAHUSA, OIICHUBATH JOCTOBEPHOCTh MOJIYYEHHBIX
PEe3yIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

®IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BbBIJIBUTATH
MIPEIOJIOAKEHUS O €r0 Pa3BUTUM B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

®BBLISIBJIATH JIePUIIUTHI HH(OPMAIIMH, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETAa Ha BOIIPOC
U JJIs pEIICHUS 3a]1auu;

eBLIOUpaTh HMHPOPMAIMIO M3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHGPOPMAIMIO PA3IMUYHBIX BUIOB U (HOpM
peICTaBICHUS;

®CTPYKTYpPUPOBATh HH(POPMAIMIO, TPEACTaBIATh €€ B Pa3IU4YHBIX (Qopmax,
WJUTFOCTPUPOBATH TpaPUUIECKH;

®OIICHUBATh HAAEKHOCTh MH(POPMAIIUU MO CAMOCTOSTEIBLHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) Vuusepcanvrule KOMMYHUKAMUBHbLE Oeticmaus, obecneyugarom
CPOPMUPOBAHHOCb COYUATLHBIX HABLIKOE 00YYAIOWUXCSL.
OO01menue:

®BOCIIPUHUMATh U (OPMYIHPOBATH CYXKICHUS B COOTBETCTBHUHM C YCJIOBHSIMHU U
HEJSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U
MUCHBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS MO XOAY PEeLIeHUs 3aJladyd, KOMMEHTUPOBATh
MIOJIYYEHHBIN PE3yIbTaT;

®B xo0/l¢ OOCYXIEHHsS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, peniaeMoi 3a/iauu, BBICKA3bIBaTh WJEH, HAIIEJICHHBIE HA TOWCK PEIICHUS;
COMOCTAaBJSITh CBOM CYXICHHUS C CYXICHUSMU JAPYTUX YYaCTHHKOB JIHMAJIOTa,
OoOHapyXUBaTh Pa3Inude U CXOJCTBO TO3UIIMKA; B KOPpPEKTHOU (hopme GhopMyIHpoBaTh
pa3HOTIIacHs, CBOM BO3PAKCHHUS;

®IIPEACTABISATh PE3YJbTAThl PEIICHHUsS 337add, JKCIIEPUMEHTa, HCCIEeIOBaHNUA,
MPOEKTA; CAMOCTOSITEIBHO BEIOMPATh (hOpMAT BRICTYIJICHUS C YIETOM 33714 MTPE3CHTAIlUN
1 0COOEHHOCTEH ayauTOPHUH.

CoTpyaHu4ecTBoO:

®[IOHUMATh U MCTOJIH30BATh MPEUMYIIECTBA KOMAaHIHON M WHIWBUTYaJIbHON PabOTHI
MIPY PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATH I1€JIb COBMECTHOM JICSITEIbHOCTH, TJIAHUPOBATH
OpraHu3allii0 COBMECTHOW paboOThl, pacmpenessiTh BUABI padOT, TOTOBAPUBATHCA,
00CYXXIIaTh MPOIIECC U PE3YIHTAT padOTHI; 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

ey4acTBOBaTh B TPYNMOBBIX (opmax paboTel (0OCYXKIeHUs, OOMEH MHEHHIA,
«MO3TOBBIC TITYPMbID» U WHBIC); BHIIIOJHITH CBOIO YaCTh PA0OTHI U KOOPJAHMHUPOBATH CBOU
JICUCTBUS C APYTHUMH YICHAMH KOMaHJbI; OIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIINI
MPOIYKT TIO KPUTEPHUSAM, CPOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHS.



3) Vuueepcanvhvie pezynamusnvle Oeiicmsus, obecneuusaiom Gopmuposanue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.

Camoopranusanus:

®COCTaBJIATH IUIAH, aJTOPUTM PELIECHUS 3a/1a4u, BBIOUPATh CIOCO0 pelIeHus ¢
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb:

®BJIAJICTh HABbIKAMU IO3HABATENIbHOM PEQPIEKCUU KaK OCO3HAaHMS COBEpIIAEMBIX
JNEUCTBUH W MBICIUTENbHBIX IMPOLIECCOB, MX pPE3yJbTaTOB; BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJIS IIpollecca M pe3yiapTara pPELICHUs MaTeMaTU4eCKOU
3a7a4u;

®IPEJIBU/IETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NpPH PEUICHUU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JIESITEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, AHHBIX,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

®OIICHUBATh COOTBETCTBHUE pE3yJbTaTa €U U YCIOBUSIM, OOBACHITH MPUYUHBI
JTOCTUXKEHUSI WJIM HEIOCTHXKEHHSI Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIMUOKY, aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUIAMU: TOUKA, PAMas, INIOCKOCTb.

[IpyMeHATh aKCUOMBI CTEPEOMETPUM U CIEACTBUSL M3 HHUX TIPU PEIICHUU
reoMEeTPUUYECKUX 3ajay.

OnepupoBaTh MOHATUSAMU: MaPAUICIBHOCTh U MNEPHEHIUKYISIPHOCTh NPSMBIX U
IUIOCKOCTEH.

KnaccupunmpoBath B3aMHOE  pAaCMOJOKEHHE TPSAMBIX H  IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh TOHATHUSMH: JIBYTPaHHBIA YToJl, TpaHW ABYTPAHHOTO yria, pedpo
JNIBYTPAHHOI'O YTJIA; JUHEHHBIM Yroj ABYTPAHHOIO YyTJIa; TpagyCHass Mepa JBYTPAHHOIO
yriia.

OnepupoBaTh  MOHATUSIMU: MHOTOTPAaHHMK, BBIOYKJIBIHK W HEBBINYKJIbIN
MHOTOTPAHHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPABUJIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh ~ OCHOBHBIE  BHALI ~MHOTOIPAaHHUKOB  (MMUpaMujaa;  IpU3Ma,
MPSMOYTOJIBHBIN Mapajuiesienume 1, Kyo).

KiaccupunmpoBath MHOTOTpAaHHUKH, BBIOMpas OCHOBAHHUS IS KiacCH(pUKAITIU
(BBIMTYKJIBIC M HEBBIMYKJIbIE MHOTOTPAaHHUKH; MPaBWIbHbIE MHOTOTPAHHUKH; TPSIMBIC U
HaKJIOHHBIE MTPU3MBbI, MapaJIeICTTUIIC I ).

OnepupoBaTh NOHATUSAMU: CEKYIAs MIOCKOCTh, CECY4EHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIUIIBI TOCTPOCHUS CEYCHUM, UCTIOIB3YSI METO/I CIIC/IOB.

CTtpouth Ce€4eHHST MHOTOTPAHHUKOB METOJOM CJICJOB, BBIMOJHITH (BBIHOCHBIC)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y.



PemaTte 3amaum Ha HaxOXIAEHUE T'€OMETPUYECKUX BEJIMYMH IO 0Opas3lam WM
aJropuT™MaM, IPUMEHSSA U3BECTHBIC AHAJIIMTUYECKUE METOBI IIPU PEIICHUHU CTAHAAPTHBIX
MaTEeMaTUYECKUX 3a/1a4 Ha BIYMCIEHUE PACCTOSHUN MEXAY ABYMS TOYKAMH, OT TOUKHU J10
NPSIMOU, OT TOYKHU 10 TIIOCKOCTH, MEXKY CKPEIIUBAIOIIUMHUCS PAMBIMU.

PemaTte 3amaum Ha HaxOXIAEHUE T'€OMETPUYECKUX BEJIMYMH IO 0Opas3laMm WiIH
aJropuT™MaM, IPUMEHSS U3BECTHBIC AHAJIIMTUYECKUE METOBI IIPU PEIICHUHU CTAHAAPTHBIX
MaTEMaTUYECKUX 3a7a4 Ha BBIYMCIICHUE YIJIOB MEXIY CKPEIIMBAIOIIMMUCS IPSIMBIMH,
MEXAY PAMOM U TIIOCKOCTBIO, MEXKY INIOCKOCTSMU, IBYTPAHHBIX YIJIOB.

Boruncnsate oOBEMBI M IJIOMIAJAM TMOBEPXHOCTEH MHOTOTPAHHHUKOB (IMIpU3Ma,
nMpaMujia) ¢ NpuMEeHeHueM (OpPMYJT; BBIYUCIISATH COOTHOIICHUS MEXIY IUIOMIAIsIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPHUSA B MPOCTPAHCTBE; LEHTP, OCh U IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TNIOCKOCTH CAMMETPUU (PUTYPHI.

N3Bnekarb, mnpeoOpa3oBbIBATH W HUHTEPHIPETUPOBATH  HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEJCTABICHHYI0 Ha dYepTexax |
PUCYHKaXx.

[IpumensTe reomerpuyeckue (akThl JJis PEIICHHS CTEPEOMETPUYCCKUX 3ajad,
IPEAIIONArarlIuX HECKOJIBKO IIAaroB PELICHHUs, €CJIIM YCJIOBUS INPUMEHEHMS 3aJaHbl B
aBHOU popme.

[IpumensaTs MPOCTEUIIINE MPOrpaMMHBIE cpeacraa 51 AJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpyBOAUTE mpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATH MOTy4YeHHbIE 3HAaHUS HA IIPAKTUKE: aHAIU3UPOBATh peajlbHbIC CUTYaALUU
U IPUMEHATh W3YYCHHBIE IIOHATHS B IPOLECCE IMOUCKA PEIICHUS MaTeMaTU4eCKU
chOpMyIHPOBAaHHONW TMPOOJIEMBI, MOJEIUPOBATh pEAbHbIE CHUTyallMM Ha S3bIKe
T€OMETPUH, HCCIIENOBATh MOCTPOCHHBIE MOJEIMU C MCIIOJIB30BAHHEM T€OMETPUUYECKUX
NOHSTHM W TEOpeM, ammapara aareOpbl; peniaTh MPakTUYECKHUE 3aJlayd, CBSI3aHHBIE C
HaxXO0XJIECHUEM I'€OMETPUUECKUX BEJIMUUH.

11 KIJACC

OnepupoBaTh  TMOHATUSMU:  UWIUHAPUYECKAs  TOBEPXHOCTh,  OOpasyromue
UUJTUHIPUYECKON TOBEPXHOCTH; LHWIUHJIP; KOHUYECKas MOBEPXHOCTb, OOpa3yrolIue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

PacrioznaBaTh Tena BpamieHus (MUJIMHIP, KOHYC, cdhepa u map).

OOBSACHITH CIOCOOBI OJIYYEHUS TEJT BPAILLICHHUS.

KnaccudummpoBats B3aiMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa, BBICOTA
CErMEHTA; 1IapOBOil CJIOW, OCHOBAHKE IIAPOBOIO CJIOSA, BHICOTA IAPOBOTO CJIOSI; MIAPOBOM
CEKTOp.

Boruncnsats 00bEMBI U MJIOIIAAN TOBEPXHOCTEHN TEJ BpallleHHs], TeOMETPUUYECKHUX TEI
C mpuMeHeHneM (HopmyIL.



OnepupoBaTh NOHSATUAMU: MHOTOT'PAHHUK, BIIMCAHHBIN B chepy U ONMUCAHHBIN OKOJIO
ctepsr; chepa, BiricaHHAs B MHOTOTPAHHUK WA TEJIO BpalleHUsI.

BbluncnsTh COOTHONIIEHUS MEXIY IUIOIIAAIMU TOBEPXHOCTE U o00BbEMaMu
MOAOOHBIX TEJl.

N3o00paxath n3ydaembie PUTYpHI OT PYKH U C TPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYP:
BU/JI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHUS TEJ BpAIlCHUS.

W3Bnekarb, MHTEPNPETUPOBATH U  MPeOoOpPa3oBbIBATH  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTypax, MPEeACTAaBICHHYI Ha 4YepTexax H
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATh JEeWCTBUS CIOKEHUSI BEKTOPOB, BBIUUTAHUSI BEKTOPOB M YMHOXEHUS
BEKTOpa Ha YUCII0, OOBACHATH, KAKUMHU CBOMCTBaMH OHM 00J1aJal0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh TOHATUSIMHU: JI€KAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YrOJ MEXAY BEKTOpPaMH,
CKaJISIPHOE MTPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M MPOM3BEICHUE BEKTOpAa HA YHUCIO, YrOJd MEXIY
BEKTOpPaMH, CKaJIIPHOE NTPOU3BEICHUE, PACKIAABIBATH BEKTOP MO IBYM HEKOJUITMHEAPHBIM
BEKTOpaM.

3amaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensTe reomeTpuyeckue (akTbl IS PEHICHHs CTEPEOMETPUYECKUX 3ajad,
IPEANOJIaralollinX HECKOJIbKO IIAaroB PELICHUs, €CJIM YCIIOBUS NMPUMEHEHUS 3aJlaHbl B
SIBHOU (hopme.

Pemate mnpocreiiline TeOMETPpUYECKHE 3aaud  HAa NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemats 3amaun Ha JOKa3aTENbCTBO MAaTE€MaTUYECKMX OTHOLIEHUW M HAaXO0XKJICHHE
T€OMETPUYECKUX BEJIMYMH 110 00pa3iiaM WK alropuTMaM, MPUMEHSS U3BECTHBIE METOIbI
[IpU PEIICHUHU CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a7aY.

[IpumenaTs MIPOCTEUILINE IIPOrpaMMHBIE cpencTaa u DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PELICHUH CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoauTH MpHUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U KU3HH,
pacrno3HaBaTh MPOSABJICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pealibHbIE CUTYaIIUH
U TPUMEHSTh M3Y4YEHHbIE TOHSATHUS B IMPOILIECCE IOWCKAa pPEUIEHUS MaTeMaTUYeCKH
chOpMyITHpPOBAaHHONW TMPOOJIEMBI, MOJCIUPOBATh pEATbHBIE CUTyallMH Ha S3bIKEe
F€OMETPHUH, HCCIIENOBATh MOCTPOCHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUA W TEOpeM, ammapara aiareOpbl; pelarh MPaKTUYECKUE 3a/laud, CBS3aHHbBIE C
HaX0XJICHUEM T€OMETPUUECKUX BEITUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiabubie | IlpakTHyeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEAICITHE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE. 12 1 bubnuotexa [JOK
[TapamrensHOCTE NPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FATBL MEACAY TIPAMBIMEH H [LIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPaHHHidt https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
DEMBL MHOTOTPAHHHKOB https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 I1 : 4 1
OBTOPEHHUE: CEUEHHUsI, PACCTOSIHUSA U YIJIbI htts://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

11 KVIACC

KoanuyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [IOK
1 T 12
eI BpAtieHi https://m.edso0.ru/1c209e37
2 OOBEMEBI TET 5 1 bubmotera [JOK
https://m.edso0.ru/1c209e37
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 l:gfg;;f;igﬁﬁc 209637
4 [ToBTOpEeHue, 06o0IICHNE, 7 1 bu6moreka [IOK
cUcTeEMAaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



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

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon N .
IIpoBepsieMble MpeAMETHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTeIbHOMN
HPOBEPIEMOTO NMPOrpaMMbl CpeaHero 00uero 00pazoBaHus
pesyJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IpsAMasi, INIOCKOCTh
79 [IpuMeHsATP aKCHOMBI CTEPEOMETPHHM U CIEIACTBHS W3 HHUX TIPH PEHICHUH
' reOMETPUYECKHUX 331
73 OmnepupoBaTh TOHATHAMH: TAPAUICTBHOCTh W TMEPIEHAUKYISIPHOCTh MPSIMBIX H
' IUIOCKOCTEH
74 KnaccupumnupoBaTh B3aMMHOE  pACIOJNOKEHHE TIPSAMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NOHATHUSAMHU: JIBYTPaHHBIA Yroj, TPaHU JIBYTPaHHOro yria, pedpo
7.5 JBYTPAHHOIO yrja, JIMHEWHBIA YroJl JBYIPaHHOIO yrjla, TpajycHas Mepa
JIBYTPaHHOTO yriia
76 OnepupoBaTb  NOHSATUSAMM: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKJIbBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHUKA, TPaBUJIbHBI MHOTOI'PAHHUK
77 PacrioznaBaTh  OCHOBHBIE  BHJAbl ~ MHOTOTPAaHHMKOB  (ImUpaMuja, MpuU3Ma,
' MPSIMOYTOJIBHBIN MMapajuiesienurIie1, Kyo)
KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS I KiaccuuKaruu
7.8 (BBIMMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHHUKH, IPAaBUIIbHBIE MHOTOTPAHHUKH, IIPSIMbIE
Y HAKJIOHHBIE MPU3MBI, MTapaJijiesIeuIebl )
7.9 OnepupoBaTh MOHATHUAMU: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHILMIIBI MOCTPOCHUS CEYECHUII MHOTOTPAHHHKOB, HMCIIOJB3YS METO]I
' CJIEe/IOB
CtpouTh ce4YeHHS MHOTOTPAHHHUKOB METOJOM CJIEIOB, BBIMOJHATH (BBIHOCHBIC)
7.11 IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJA CBEPXY, COOKY,
CHU3Y
Pematp 3amauum Ha HaXOXXJEHHE TEOMETPUYECKHX BEIMYMH MO oOpaslaM WiIH
QIrOpUTMaM, TMPUMEHSS M3BECTHBIE AaHAJIUTUYECKHE METOAbl MpPHU PEIICHUU
7.12 CTaHJAPTHBIX MaTEeMaTHYEeCKHX 3a7au Ha BBIYUCIICHUE PACCTOSHUI MEXAY ABYMS
TOUYKaMH, OT TOUKH 0 MPSIMOM, OT TOUKH JI0 MJIOCKOCTH, MEX/Ty CKPEIIMBAIOLIUMHCS
MPSMBIMH
Pemate 3agaun Ha HaxoXKJAEHHWE TEOMETPUYECKUX BEIMYMH IO o0pasuam HiH
QITOPUTMaM, MPHUMEHSS M3BECTHBIE AHAIUTHYECKHE METOAbl MpH pelIeHUH
7.13 CTaHJIAPTHBIX  MaTeMaTHYeCKMX 3aJad Ha  BBIUHUCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHM, MEXAy HpPIMOH M  IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMU, IBYTPaHHBIX YTIIOB




Beruncnsate 00BbEMBI M IUIOMIANM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
7.14 NUpaMua) ¢ MPUMEHEHUEM (POPMYJI, BBIYUCISATH COOTHOLICHUSI MEXKTY IJIOLIAIIMHU
MOBEpXHOCTEH, 00bEMaMH MOJ0OOHBIX MHOTOTPAHHHKOB
715 OnepupoBaTh MOHATHUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U IJIOCKOCTh
' CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPHHU (UTYPBI
W3Bnekath, mpeoOpa3oBBIBATH W HMHTEPIPETUPOBATH  WHPOPMALHIO O
7.16 IIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUrypax, MpeACTaBICHHYIO Ha YEpTEexKax U
pUCYHKaxX
[IpumensaTs reomerpuyeckue (GakThl IS PEUICHUS CTEPEOMETPUYECKHX 3ajad,
7.17 MIPEIOIAraloINX HECKOJIbKO IIaroB pelIeHUs, €CH YCIOBUS MPUMEHEHUSI 3aJaHbl
B sIBHOH (hopMme
718 [IpumenaTH pocTenme IIpOTpaMMHBIE cpeacTBa u JJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1au
719 [IpuBoUTE mpHUMEpPHl MaTEMaTHUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE M JKU3HH,
' pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpuMeHsTh NOTy4YeHHbIE 3HAHUS HA MPAKTHUKE: aHAJTU3UPOBATh pealibHbIe CUTYyallun
U NPUMEHATHh M3YYEHHBIE MOHSATHUS B MPOIECCe MOMCKA PEHICHUs] MaTeMaTH4YEeCKH
720 chopMynupOBaHHON NPOOJIEMBI, MOAETUPOBATH pEANbHBIE CUTYyallMd Ha S3bIKE
' reOMETPHH, UCCIIE0BATh MOCTPOCHHBIE MOJIENH C UCTIOIb30BaHHUEM IF€OMETPUUECKUX
MOHATHH U TeopeM, ammapara anreOpbl, pemaTh NPaKTHYECKHUEe 3a/1a4H, CBSI3aHHBIE C
HaX0XJICHUEM T'€OMETPUUYECKUX BETUYHH
11 KJIACC
Kox . .
IIpoBepsieMble MpeAMETHBIE Pe3yabTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOM
TIPOBEPSEMOLY NMPorpaMMbl CpeaHero oo01ero oopazoBaHus
pesyJabTara
6 I'eomerpus
OnepupoBaTh  NOHATUSMHU:  LUIUHAPUYECKass  MOBEPXHOCTh,  oOpa3zymomiue
6.1 UWIMHAPUYECKONW TMOBEPXHOCTH, LUIMHAP, KOHUYECKas IOBEPXHOCTh, 0Opa3yrolue
KOHUYECKOM MOBEPXHOCTHU, KOHYC, chepruueckasi IOBEPXHOCTh
6.2 Pacnio3znaBatk Tena BpaiieHus (IUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CIIOCOOBI MOTYYSHHS TN BpallleHUs
6.4 KnaccugunupoBaTb B3aMMHOE pacIoyioxkeHne cepsl U MIOCKOCTH
6.5 OnepupoBaTh NOHATHAMU: IAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CErMEHTA,
' LIapOBOM CIIOW, OCHOBAHUE IIAPOBOI0 CJI0sI, BBICOTA IAPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Bbrancnare 06bEMBI U MO TOBEPXHOCTEH Te BpallleHHsl, TeOMETPUUYECKUX TeJl C
' pUMeHeHHeM (hopMyI
6.7 OnepupoBaTh MOHATUAMU: MHOTOI'PAaHHHK, BIHMCAHHBIA B chepy M ONMUCAHHBIN OKOJIO
' cdepsl, chepa, BIUCaHHASE B MHOTOTPAHHUK WIIU TEJIO BPALICHUS
6.8 BbIuncnaTe COOTHOIIEHUS MEX/Ty IUIOIIASIMHU MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
TEN




N3o6paxats u3ydaemble QUTYpHl OT PYKH U C IMPUMEHEHHEM IPOCTHIX UYePTEKHBIX

6.9
WHCTPYMEHTOB
6.10 BrITIONTHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTBHIX 00BEMHBIX (PHTyp:
' BHJI CBEPXY, COOKY, CHH3Y; CTPOUThH CEUYCHUS TEJI BPAIICHUS
H3Biekars, UHTEPIIPETHPOBATH u peoOpa3oBHIBATH MH(GOPMAITHIO 0
6.11 MIPOCTPAHCTBCHHBIX T'€OMETPHUSCKUX (HUTypax, MPEICTaBICHHYI0 Ha YepTekax u
pUCYHKAX
[IpumensTs TeoMerpudeckue GakThl JUIS PEIICHUS CTEPEOMETPUYECKHX 3ajad,
6.12 MIPEIOJIATAIONINX HECKOJIBKO IIIaroB PEUICHUS, €CIU YCIOBUS NMPUMCHCHHS 3aaHbBI B
sIBHOU (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIOJIHATE JIEHCTBUS CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXKCHUS
' BEKTOpa HA YUCIIO0, 00BSACHATh, KAKUMH CBOMCTBAMH OHU 00JIAIAI0T
6.15 [TpuMeHsTh MpaBUIIO TapaAUISTICTUIICIA TIPH CII0KCHUH BEKTOPOB
OnepupoBaTh MOHATHSAMU: JIEKAPTOBHI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOIY/Ih
6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpA, YroJI MEXIYy BEKTOpaMmH,
CKaJISIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE ¥ KOMITJIAaHAPHBIC BEKTOPHI
Haxomuth CyMMy BEKTOPOB H IPOW3BEJACHHE BEKTOpAa HA YHCIO, YroJ MEXIy
6.17 BEKTOpaMH, CKaJSIpHOE  MPOW3BEJICHUE, pPAaCKIaIsIBaTh  BEKTOP 10  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT
6.19 Pemare mpocTeimue TeoOMETpPHYSCKHE 3aJaud Ha [PUMEHEHHE BEKTOPHO-
' KOOPIMHATHOTO METOIa
Pemate 3amaud Ha J0Ka3aTelbCTBO MAaTEMATUYECKHMX OTHOIIECHWH M HaXOXKICHHE
6.20 FCOMETPUYCCKUX BEJIMYMH I10 00pa3liaM MM aJIrOpPUTMaM, IPHUMEHSS HW3BECTHBIC
METO/IbI IPU PEIICHUH CTaHAAPTHBIX MATEMATHICCKHIX 3a1a4
6.01 [IpuMeHSTh MPOCTEHIIIE TPOrPAMMHBIC CPEJICTBA U IEKTPOHHO-KOMMYHHKAIMOHHBIE
' CHUCTEMBI IIPH PEIICHUU CTEPEOMETPHUCCKUX 3a1a4
6.22 [IpuBOUTE TPUMEPH MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJE U IKHU3HH,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHHU B HCKYCCTBE
[TpuMeHsTh MOJTydeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEalIbHbIC CUTYAIllUH U
MPUMEHATh W3Yy4YCHHBIC TIOHATHS B IPOIECCEe IMOMCKA PEIICHUS MaTeMaTHYECKU
6.23 COPMYIIMPOBAHHOW TPOOJIEMbI, MOJEIUPOBATh pEajbHbIC CHUTYalldd Ha S3BIKE

ICOMCTpUHU, HUCCIICAOBATL IMOCTPOCHHBLIC MOACIN C HCIIOJIB30BAHHUCM I'COMCTPHYCCKHUX
MOHATUN U TCOpECM, armapara anre6pbl, peliaTbh NPAKTUYCCKUEC 3adavU, CBA3AHHBIC C
HaXO0XKXJACHUCM I'COMETPUICCKUX BCINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KVIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

7 I'eomerpus

71 OcHoBHbIE NOHATUS cTepeoMeTpur. Touka, npsmMasi, MI0CKOCTb, MpocTpaHcTBO. [lonsaTue 00

AKCUOMATHYCCKOM ITOCTPOCHUHU CTCPCOMCTPUU . AKCHUOMBI CTCPCOMECTPUHN U CIICACTBHUA U3 HUX

B3anMHOe pacronoeHne INpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIMECS, IMapaJuIeIbHbIE U
CKpeluBamomuecs npaMble. [lapamienbHOCTh NPSIMBIX W IUIOCKOCTEW B IMPOCTPAHCTBE:
napajulesibHble IpsIMblE B NPOCTPAHCTBE, MapajlIeIbHOCTh TPEX MPSIMBIX, MapauieIbHOCTh
7.2 NpSIMOM U IUIOCKOCTU. YTJbl C COHANpaBICHHBIMU CTOPOHAMH, YroJl MEXAy MPSMBIMU B
npoctpancTtBe. [lapajielbHOCTh  MUIOCKOCTEH: MapajuiesIbHbIE  IUIOCKOCTH, CBOMCTBA
napajuienbHbIX 1mIockocted. [Ipocreiinme npocTpaHCTBEHHbIE (QUIyphl Ha IJIOCKOCTH:
TeTpas’ap, KyO, napajuiesenune1, HoOCTPOCHUE CeUeHU !

[lepnieHIUKyIApHOCTD MPAMOM M TUIOCKOCTU: NMEPHEHIUKYISIPHBIE MPSMbIE B IPOCTPAHCTBE,
MpsIMbIE MapauleNIbHbIE U MEPIEHIUKYIISIPHBIE K TUIOCKOCTH, MPU3HAK NEPIEeHIUKYISIPHOCTH
NpsAIMOM M IUIOCKOCTH, TEOpeMa O NPsIMON MNEePHEHIUKYISIPHOW IIOCKOCTH. YTIUIBI B
MPOCTPAHCTBE: YroJd MEXKIY NPSAMOW M IUIOCKOCTBIO, JIBYIPaHHBIA yroJj, JUHEWHBIA YroJ
JIBYrpaHHoro yria. [lepneHauKkynsp M HakJOHHBIEC: PACCTOSHHE OT TOYKU /0 IUIOCKOCTH,
paccTrosHHEe OT MNpsAMOM 10  IUIOCKOCTH, TpOeKuuss (GUIrypel Ha  IUIOCKOCTb.
[lepneHMKYISIPHOCTh IJIOCKOCTEM: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTEM.
Teopema o TpEX nepneHANKYIIpax

7.3

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJIbIE M HEBBIMTYKIIbIE
MHOTOTPaHHUKH, pPa3BEPTKa MHOrorpanHuka. Ilpusma: n-yronpHas mnpusma, TpaHd H
OCHOBAaHUS MIPU3MBI, IPSMasi U HAKJIOHHAs MIPU3MbI, OOKOBAs U MOJIHAS MOBEPXHOCTh MPU3MBIL.
[Tapannenenunen, NpsMOYroJIbHBIN Mapaienenurnes u ero coicra. [lupamuna: N-yronbHast
74 nupaMuia, TpaHd W OCHOBaHHE MUPAMHJIbI, OOKOBas U IOJHAs MOBEPXHOCTh MHUPAMUJBbI,
' MpaBWiIbHAsT U yceu€HHas MUpaMuaa. OJIeMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHbIE
MHOTOTPAaHHUKU: MOHATHE MPAaBUILHOTO MHOTOTPaHHUKA, MPABUJIbHAS MTPU3Ma U MPAaBUIIbHAS
nupaMuia, TMpaBWIbHAasg TPEYroJibHas MUpamMuia W TPaBUIBHBIA  TeTpadap, KyoO.
[IpencraBienre O MPaBUIBHBIX MHOTOTPAHHUKAX: OKTadp, AOJCKAdIp M HMKOCadAPYyrue

Ceuenus IPU3MbI U TUPpAMHAbI

75 CI/IMMeTpI/IH B IPOCTPAHCTBC.: CHUMMCTpUSA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
. ONEeMEHTBI CUMMCTpPUU B MUpaMUAX, MapaJuICIICTINIICAAX, IIPAaBUIJIbHBIX MHOTOT'PAHHHUKAX

Bbluncnenue 371€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriasl. Ilnomans OGokoBoi
MIOBEPXHOCTH M TOJHON MOBEPXHOCTH MNPSMOM MPU3MBI, IUIOLIAJb OCHOBAaHWI, TeOpeMa O
7.6 O0KOBOW MOBEPXHOCTH MpsIMOM mpu3Mbl. [Inomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTHU
MPAaBUIBLHON MUpPaMUbI, TeOpeMa O IJIoMmaa yceu€HHOW nupamuipl. [lonsatue 06 o6béme.
O06BEM nupamMuIbl, TPU3MBI

HO,I[O6HLIC TCJIa B HPOCTPAHCTBC. CooTHomIeHHS MCXKIAYy IUIomaassMunu HOBCpXHOCTCﬁ,

7.7 )
00BbEMaMU MOJAOOHBIX TET




11 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6 I'eomerpust

Hununapuyeckas IOBEPXHOCTb, 0O0pasylolllie LUIMHAPUYECKOM IOBEPXHOCTH, OCh
6.1 HWIMHAPUIECKOH moBepxHocTH. L{nnuuap: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 00pa3yromas
U OCb, IIJIOIIA/1b OOKOBOM U MOJIHON OBEPXHOCTH

Konnueckasi moBepxHOCTb, OOpa3ylolMe KOHUYECKON IMOBEPXHOCTH, OChb U BeEpIIUHA
KOHUYECKOW moBepxHOCTH. KOHyc: OCHOBaHME W BepliMHa, oOpasymoomas U OCh, IUIONMIAIb

62 OOKOBOM U MOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue U BbICOTA, OCHOBAHUS U
OO0KOBast MOBEPXHOCTh

6.3 Cdepa wm mrap: ueHTp, paguyc, AWAMETp, IUIOIMAIbh MNOBEpXHOCTH cdepbl. BianmHoe
pacnoJjiokeHue cgepsl U MI0CKOCTH, KacaTeabHasl INIOCKOCTh K chepe, miouiaab chepsl

6.4 N3o0paxenue Ten BpaleHus Ha MII0CKOCTH. Pa3BEpTka MHIIMH]IpA U KOHYCa

6.5 KomOuHammm Ten BpalieHusi 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMTUCAHHBIA OKOJIO C(hephl,
cdepa, BIMCaHHAss B MHOTOTPAaHHUK, WX TEJIO BPAICHHS
[Tonsitre 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME MPSAMOYTOILHOTO

6.6 napajuienenumnena u cieacTsus u3 He€. O0bpEM mummHIpa, KoHyca. O0bEM 1Iapa M TI0Ima b
cdepbl

6.7 ITooOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEX Ty IJIOLaIIMU IOBEPXHOCTEH, 00bEMaMu

' MOJOOHBIX TE
6.8 Ceudenus munHApa (MapajuieNbHO U NEPIEHANKYIIIPHO OCH), CEYEHUs KOHYyca (IapaiesibHOe

OCHOBAHHMIO U TPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS IIapa

Bektop Ha miockoctr U B mpocTtpaHcTBe. ClIOKEHHWE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
6.9 BeKTOpa Ha uucio. Pa3nokeHue BekTopa 1Mo TpEM HEKOMIUIAHApHBIM BekTopaM. I[IpaBuio
napajuienenunena. Pemenue 3aa4, CBA3aHHBIX C IPUMEHEHUEM MPaBUII JCHCTBUIA C BEKTOPaAMU

[IpsimoyrosnpHas cucrema KoopAuHaT B mpoctpaHcTtBe. Koopnunatel BekTopa. Ilpocreiimme
3aJaud B KOOpAMHATaxX. YTroll MexIy BekTopamu. CKaJsipHOE NpPOU3BE/IEHUE BEKTOPOB.
Boruncnenue yrioB MexIy OpsIMBIMU U TIIOCKOCTAMU. KoOpauHATHO-BEKTOPHBIN METO1 IIpH
pEIIeHUH T€OMETPUUECKUX 3a1a4

6.10




MPOBEPSIEMBIE HA EID IIO0 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOM
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
MPOBEPAEMOro
TpedoBaHUS

IIpoBepsieMble TPeOOBAHMS K MPEeAMETHBLIM pPe3yJbTaTaM 0CBOEHHUsI 0CHOBHO#
00pa3oBaTeIbHON MPOrpaMMbl CPeHEr0 001ero 0Gpa3oBaHus

Brnanenne wmeromamu  J0Ka3aTeNbCTB, QJITOPUTMAMHM  PEIICHHS 3a/ady; YyMEHUE
dbopMymupoBaTh M OINEPUPOBATH MOHITHIMH: OIPEACICHHE, aKCHOMa, TeopeMma,
CJIEICTBHE, CBOWMCTBO, TMPH3HAK, JOKA3aTeIbCTBO, PABHOCHWIIbHBIE (OPMYIUPOBKH;
MIPUMEHATH UX; YMEHUE (POPMYITHPOBATH 0OPATHOE M TIPOTUBOIIOJIOKHOE YTBEPIKICHUE,
MIPUBOJUTH IIPUMEPBl M KOHTPIPHUMEPBI, HCIOJIB30BAaTh METOJ MAaTeMaTHYECKON
UHAYKIHUHU, TPOBOJUTH JOKA3aTCIbHLIC PACCYXIACHHUA IPHU PCIICHWU 3a/1a4, OLCHUBATH
JIOTUYECKYI0 TMPABWIBHOCTh PACCYXKACHUH; yMEHUE ONEpPUpPOBATH IOHATHSIMM:
MHOXCCTBO, INOAMHOXECTBO, OII€palvii HaJd MHOXECTBaAaMH;, YMCHHC MCIIOJIB30BATh
TeOpeTI/IKO-MHO)KeCTBeHHI)II\/’I armapaTt Ajid OImrucCaHrs pE€aJIbHBIX IMPOLECCOB U SIBJIEHUU U
MIPH PELLIEHUH 3a/1a4, B TOM YHCJIE U3 APYTUX yIEOHBIX IPEIMETOB; YMEHUE ONepHUPOBAThH
MOHATUSMH: Tpad, CBA3HBIN Tpad, AepeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHUCHIBaTh Ipadbl pa3IMYHBIMU CIOCOOAMU; HCIOJIb30BaTh I'padbl MpH pelieHuu
3a1a4

YMeHue onepupoBaTh NOHATHSIMU: HATYpaJIbHOE YHCJIIO, 1[EJI0€ YUCIIO, CTENIEHb C LEIbIM
MoKasareseM, KOpeHb HaTypalbHOW CTENEeHH, CTENEHb C PallMOHAIIbHBIM IOKa3aTeleM,
CTENeHb C JeHCTBUTENbHBIM MTOKa3aTeseM, JJorapudm yucia, CHHYC, KOCHHYC U TaHT'€HC
MIPOU3BOJILHOTO YHCIIA, OCTATOK MO MOJYJI0, palMOHAILHOE YHCIIO, UppalOHAIbHOE
YHCIIO, MHOXKECTBA HATYPaJbHBIX, LEJIbIX, PAallMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEI;
YMEHHME HCIOJIb30BaTh MPHU3HAKUA JIEIMMOCTH, HAUMEHBIIUNA OOIMH [enuTeiab u
HauMeHblIee o0l1ee KpaTHoe, alropuT™ EBKina mpu pelieHuu 3ajad; 3HaKOMCTBO C
Pa3IMYHBIMU TO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS; YMEHHUE BBINOJIHSITH BBIYUCICHHIE
3HaUEHUH U TpeoOpa3oBaHUsl BBIPAKEHHM CO CTEMEHSIMH U Jiorapudmamu,
npeoOpa3oBaHusi  APOOHO-PAllMOHATBHBIX  BBIPAXKEHUH; YMEHHE  OIEepUPOBATH
MOHATHAMH: TOCIIEOBATEIBLHOCTh, apHU(PMETHUECKasi MPOrpeccus, reoMeTpudecKas
nporpeccus, 6eCKOHEYHO yObIBaOIlas TeOMETpHUECcKas MPOrpeccus; YMEHHUE 33aaBaTh
MOCJIEIOBATENIFHOCTA, B TOM 4YHUCJE C IMOMOIIBI0 PEKYPPEHTHBIX (Gopmys; yMeHHE
OTIEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIIO, COMPSLKEHHBIE KOMIUICKCHBIE YHCIA,
MOAYJIb M apryMEHT KOMIUIEKCHOTO uYHcla, (Gopma 3amucu KOMIUIEKCHBIX YHCe
(reomeTpuyeckasi, TPUTOHOMETpHUYECKass M anredpamdeckas); yMeTb IPOU3BOIHUTH
apudmernyeckue OEUCTBHS C KOMIUIEKCHBIMUA YHCIIaMU; TPUBOAUTH MPUMEPHI
WCIOJIb30BaHUS KOMILUIEKCHBIX YHCEI; ONIEpUPOBATh MOHATHUSAMU: MaTpulia 2x2 u 3X3,
ONpeIEeTUTENb MAaTPHULIbI, TEOMETPUUECKUI CMBICI OIIPEETUTENS

YmMmenue OIICpHUPOBATH NNOHATUAMU: PAITUOHAIIBHBIC, UPPAIITMOHAJIBHBIC, ITOKA3aTCIIbHBIC,
CTCIICHHBIC, JlOFapI/I(bMI/I‘{CCKI/Ie, TPUTOHOMCTPUYCCKUC YPABHCHHA W HCPABCHCTBA, UX
CHUCTCMBI, YMCHUC ONICPUPOBATH IOHATHAMM TOXICCTBO, TOXKIACCTBCHHOC
npeo6pa3OBaH1/Ie, YpaBHCHUEC, HCPABCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB,
PAaBHOCUJIBHOCTDb ypaBHeHHfI, HCPAaBCHCTB U CHUCTCM; YMCHUC pCHIATb YpPABHCHMH,




HEPAaBEHCTBA M CHCTEMbI C IOMOLIBIO PA3JIMYHBIX NPUEMOB; pElIaTh YpPaBHEHUS,
HEpPABEHCTBA M CHUCTEMBI C IAPAMETPOM; MPHUMEHATH YPABHEHHS, HEPABEHCTBA, HUX
CUCTEMBI JUIS PEIICHUS MAaTeMaTUYCCKHX 33/a9 U 3a7a4 U3 Pa3InIHbIX 00JIacTell HayKu
U pealIbHOM KU3HU

YMeHne omnepupoBaTh MOHATHAMHU: (GYHKIUS, YETHOCTh (DYHKIWH, TEPHOIMIHOCTH
(GYHKIWHU, OTPAaHMYEHHOCTD (DYHKIIUH, MOHOTOHHOCTh (DYHKIIMH, SKCTpEeMyM (DYHKITHH,
HauOoJIbIllee ¥ HAaWMEHblIee 3HAa4YeHHUs (QYHKIUU Ha TPOMEXKYTKE, HEIpephIBHAS
GbyHKIUS, acUMITOTHI rpaduka (QyHKIHMH, TEepBas W BTOpas MPOM3BOAHAS (DYHKIIHH,
TeOMETPUIECKUN U (PU3MUYECKUI CMBICI MPOU3BOAHOM, TIEpBOOOpa3Has, ONpeaeIEHHBIN
WHTETpajJ; yMEHHE HAaXOIWTh ACUMNTOTHl Tpaduka (YHKIUH; yMEHHE BBIYUCIATH
MIPOU3BOJIHBIE CYMMBbI, IIPOM3BEJIEHUS, YACTHOTO U KOMIIO3ULMU (YHKIMM, HaXOIUTh
ypaBHEHHE KacaTeabHOM K Trpaduky (QYHKIUH; yMEHUE HaxXOJUTh IPOU3BOJHbBIE
AJIEMEHTapHbIX (QYHKIUI; yMEHHE HCIOJIb30BaTh IMPOU3BOJAHYIO Ul HCCIIECIOBAHUS
(GyHKIMM, HaX0AUTh HAUOOJIBIINE U HAUMEHbBIINE 3HaUeHUS (PYHKIUHN; CTPOUTH rpapUuKu
MHOTOWJIEHOB C HCIOJb30BAaHUEM alrapaTa MaTeMaTUYeCKOro aHaln3a; MPUMEHSTh
MIPOU3BOJIHYIO JUISl HAaXOXKICHHSI HaWIydllero pelleHus B MPUKIAJHBIX, B TOM 4YHCIIE
COLIMANIbHO-9KOHOMMYECKUX U (U3MYECKHX 33/Jauyax; HaXOIUTh IUIOMAAU U OOBEMBI
¢bury ¢ moMoIp0 UHTETpasa; MPUBOJAUTH TPUMEPHl MATEMAaTUYECKOTO MOJIEINPOBAHUS
¢ moMo1bio tuddepeHIHaNbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMHU: TpapuK QyHKIIUU, oOpaTHas QYHKIUSA, KOMIO3UIIUS
byHkumiA, nuHEHHasS (QyHKOMS, KBajpaTudHas (QYHKIUS, palnuoHadbHas (QYyHKIHS,
cTerneHHas (yHKIHsI, TPUTOHOMETpUYeckre QyHKINN, 0OpaTHbIE TPUTOHOMETPUUYECKHE
(dbyHKIIMM, TIOKa3aTelbHass W Jjorapudmudeckas (yHKIUHA, YMEHHE CTPOUTHh TpaduKu
M3Y4YEHHBIX (PYHKITUH, BBITOTHATE MTpeoOpazoBanus rpadukoB QyHKIIHHA, UCTIOIH30BAThH
rpaduky Uig U3y4yeHUs MPOLIECCOB M 3aBHCHUMOCTEH, MPU pEelIeHUH 3ajad U3 JIPYTrux
y4eOHBIX MPEAMETOB U 3a7a4 U3 PeaIbHOM KU3HU; BhIpaXXaTh (hOpMyaMu 3aBUCUMOCTH
MEeXAYy BEJIMYMHAMH; HCIIOJIb30BAaTh CBOMCTBA U rpadukud (GYHKUUNA A peuieHUs
ypaBHEHUH, HEPaBEHCTB W 3aJad C MapaMeTpaMu; U300paxkaTb Ha KOOPAWHATHOU
IJIOCKOCTH MHOXECTBA PElICHUI ypaBHEHUHN, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbIE 3a/la4ul pa3HbIX TUIIOB (B TOM YHMCII€ HA IPOLEHTHI, TOJIH U
YacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh TOBApPOB M YCIIYT, HAJIOTH, 331a4H U3 00JIaCTH
yIpaBJIeHUs TUYHBIMU U CEMEIHBIMU (PMHAHCAMMU ); COCTABJIATH BBIPAXKECHUS, YPABHEHU,
HEPaBEHCTBA M X CUCTEMBI [10 YCIIOBUIO 33JjauH, UCCIIEI0BATh MOJIyYEHHOE PELIeHNuEe U
OLICHUBATh IMPABJONOJOOHOCTh pPE3Yy/IbTAaTOB;, YMEHHE MOJEIUPOBATh peajbHbIE
CUTYallUU Ha s3bIKE MATEMAaTHKH; COCTaBJIATh BBIPAXKEHUsI, YPABHEHMsI, HEPAaBEHCTBA U
UX CHCTEMBI 110 YCIIOBHIO 33jauM, UCCIIEOBATh [IOCTPOEHHBIE MOJEIH C UCTIOJIB30BAHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pe3ysIbTaT

YmMmenue ONICpUPOBAThH MMOHATUAMU: CPECAHEC apH(I)MeTqucxoe, MCIHaHa, HanOOJIbIIEE U
HanMMCHBIICC 3HAYUCHUSA, pasMax, AUCHCPCHUA, CTAaHAAPTHOC OTKIOHCHHUC YHCIOBOTO
Ha6opa; YMCHUC HU3BJICKATh, HWHTCPIPECTUPOBATH I/IH(I)OpMaI_[I/IIO, MMpEACTAaBJICHHYO B
Ta6m/1uax, Ha IuarpaMmax, rpa(bI/IKax, OTPAKAIOLIYIO CBOMCTBA PCAIBHBIX MPOLECCOB U
HBHCHHﬁ; MMpEACTaBJIATH I/IH(I)OpMaI_II/IIO C IMOMOIIIBIO Ta6J'II/II_I " JuarpamMm; UCCJICA0BATb
CTaATUCTUYCCKUC NAHHBIC, B TOM YHUCIIC C HNPHUMCHCHUCM rpa(bnqecm/lx METOJO0B H




AIIEKTPOHHBIX CPE/ICTB; IPpaMuECKH UCCIIEA0BATH COBMECTHBIE HAOIIOICHHS C TIOMOIIBIO
JarpaMM pacCeuBaHUs U JIMHEWHON perpeccuu

YMeHue omepupoBaTh NOHSATHAMM: CIyY4allHBIA ONBIT W CiIydailHOe COOBITHE,
BEPOATHOCTH CIIy4YaHOTO COOBITHUS; yMEHHE BBIYHCIISATH BEPOSITHOCTD C UCIIOJIH30BAHUEM
rpadM4ecKuX METOAOB; MPUMEHSITh (POPMYJIBI CIIOKEHUS U YMHOXKECHHUSI BEPOSITHOCTEH,
¢dopmynny monHOH BeposTHOcTH, (opmyny bepHymim, komOuHaTopHbBIE (GaKTHl |
(GopMynbI; OIICHWBATH BEPOSTHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATH
NOHATHSAMM: CllydyalHas BEIWYMHA, PACIpPEIEICHUE BEPOATHOCTEH, MATEMATHYECKOE
OKUJIaHUE, TUCIIEPCHUS W CTAHJAPTHOE OTKJIOHEHHE CIy4ailHOW BEIMYUHBI, (PYHKIIHH
pacmpeneneHuss ¥ IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTE€IbHOTO M HOPMAaJIbHOIO
pacrpenesieHni; yMEHHE HCIIONIb30BaTh CBOWCTBA W3YYEHHBIX DPACIPEACICHUM i
pelleHns 3aJad; 3HAaKOMCTBO C TMOHSTHUSAMM: 3aKOH OOJBIIMX YHUCEN, METOJbl
BBIOOPOYHBIX MCCIEI0BAHUN; YMEHUE MPUBOIUTH IPUMEPHl MPOSABIECHUS 3aKOHA
OOJBIIMX YKCENl B HPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHUE OIEPUPOBATh
MOHATHSMH: COUETaHUE, IEPECTAHOBKA, YUCIIO COUETaHH, YUCIIO MEPECTAHOBOK; OUHOM
HeloToHa; yMeHHne npuMeHsATh KOMOMHATOPHBIE (AKThl U PACCYKICHUS Ui pEeIICHUS
3a/1a4; OLIEHUBATh BEPOSITHOCTU pEAIbHBIX COOBITHI; COCTaBIATH BEPOSTHOCTHYIO
MOJIENb U UHTEPIIPETUPOBATH MOJTYYEHHBIN PE3yabTaT

YMeHue oneprupoBaTh MOHATHSAMU: TOUKA, MPsAMasi, IIOCKOCTh, TPOCTPAHCTBO, OTPE30K,
Jiyd, BEJIWYMHA YIJIa, IUIOCKUWA YroJ, JBYIpPaHHBIA yroj, TPEXTPaHHBIA YTOJI,
CKpEILMBAIOIINECS TpsAMbIE, MAPAICNIbHOCTh W TEPHEHAUKYISAPHOCTh MPSAMBIX U
IJIOCKOCTEH, YroJl MEKIY NMPSAMBIMH, YTOJ MEXAY MPSAMOM U MIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKU O IUIOCKOCTH, PACCTOSTHUE MEXIY MNpSIMbBIMU,
paccTosiHUEe MeXAY IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPU pELIEHUH 3a7ad
M3y4YeHHbIE (DaKThl U TEOpPEeMbl INITAHUMETPUU; YMEHHUE OIICHUBATh pa3Mepbl 0OBEKTOB
OKPYKAIOILIEr0 MUPA; CTPOUTh MAaTEeMAaTUYECKUE MOJIENIU C IMOMOIIBI0 T€OMETPUUYECKUX
MOHATHH U BEJIMYMH, pPElIaTh CBsI3aHHbIE C HUMHU MIPAKTHYECKUE 3aja4u
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YMeHue onepupoBaTh NOHITUSIMHU: IO GUTYPBI, 00bEM (UTYpbI, MHOTOTPAaHHHUK,
MIPaBUWJIbHBIN MHOTOTPaHHUK, CEUEHHUE MHOTOTpaHHHKA, KyO, Mapajuiesienunes, npu3ma,
nupamuaa, purypa u nmoBEpXHOCTh BpallleHUs, HWIUHIP, KOHYC, 1map, chepa, MmIomaib
cdepsl, TIOMIAlbr MOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCA, IWIHHIPA, 00bEM Ky0a,
MPSIMOYTOJIBHOTO TMapaiesienunena, TUpaMubl, MPU3MBbI, IJIMHApPA, KOHYcCa, IIapa,
pa3BEépPTKa TMOBEPXHOCTH, CEUYECHUS KOHyCAa M UWIMHJIpA, NapajulebHble OCH MU
OCHOBaHHWIO, CEYEHME IIapa, IJIOCKOCTh, Kacaromiasics cdepbl, IMIHHIAPA, KOHYCa;
YMEHHE CTPOUTHh CEYEHHE MHOTOTPaHHUKA, M300pa)kKaTh MHOTOTPAaHHUKU, (PUTYpBI U
MOBEPXHOCTH BPAILEHUS], UX CEYEHUs, B TOM YHCIIE C IIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE  TNPUMEHSATh  CBOWMCTBA  TEOMETPHUECKUX  (QUTYyp,  CaMOCTOSTEILHO
(dbopMynupoBaTh ONpeaeIeHHs N3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O CBOMCTBAX U
MpHU3HAKaX TeOMETPUYEeCKHX (GUryp, 0OOCHOBBIBATH WM OINPOBEPraTh HX; YMEHHE
MPOBOJNTHh Kiaccuukanmuio GUryp 1O pa3iuyHbIM = TMPU3HAKAM, BBITIOIHATH
HE0OX0IMMBbIE TOTIOJTHUTEIbHBIE TOCTPOCHUS
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YMmenue ONCpUPOBATH MOHATHUAMU: IBUKCHHUC B IIPOCTPAHCTBE, HapaHHeHLHLIﬁ IEpCHOC,
CUMMCTPUA Ha IIJIOCKOCTU U B MPOCTPAHCTBC, IOBOPOT, HpeO6p2130BaHI/IC HOI[06I/IH,
HO,Z[O6HLIC (I)I/IprBI; YMCHHUEC PAaCIIO3HABATh PABHBIC U HO,[[O6HBIC (I)I/Il"ypbl, B TOM 4YHUCJIC B




IIPUPOJIE, UCKYCCTBE, APXUTEKTYpPE; UCIOJb30BaTh N'€OMETPUYECKHE OTHOILIECHUS MpU
pELIEHNH 3a]1a4; HAaXOUTh NT€OMETPUUECKHUE BEIMYMHBI (JUIMHA, YroJl, IUIOIa b, 00bEM)
NpPU PEIICHUM 33734 U3 JIPYruxX Y4eOHBIX MPEAMETOB U U3 peabHOW KU3HHU;, YMEHHE
BBIUMCIIATH TEOMETPUYECKHE BEIMYMHBI (JUIMHA, Yroj, IUIOmaab, OOBEM, IUIONIA]h
MOBEPXHOCTHU), MCIOJIb3Ysl M3ydeHHbIE (DOPMYIBI M METOJbl, B TOM YHCIE: IUIOIIAIb
TIOBEPXHOCTH THPAMUBI, TPU3MBI, KOHYCa, IMIMHAPA, TUIomaas chepsl; 00bEéM Kyoa,
MPSIMOYTOJILHOTO Napajulelienuiesia, TUpaMuabl, MPU3Mbl, LWIMHIpPA, KOHyca, LIapa;
yMEHHE HaXOJUTh OTHOIIEHHE 00bEMOB TIOJOOHBIX (QUTYD
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YMeHne onepupoBaTh MOHATHSIMHU: NPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT, BEKTOpP,
KOOpAMHATHI TOYKH, KOOPAWHATH BEKTOpA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA
YHCII0, Pa3JOKEHHE BEKTOpa MO 0a3ucy, CKaJIIpHOE TNPOM3BENEHHE, BEKTOPHOE
MPOU3BEJICHNE, YroJl MEXIy BEKTOpaMH; YMEHHE HWCIIOJb30BaTh BEKTOPHBIA U
KOOPAMHATHBIN METOJ| JUIS PEUICHUsI TEOMETPHUYECKHX 3a/ad M 3a/1a4 APYruX YIeOHBIX
MIPEIMETOB
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YMmeHnue BbIOMpaTh NOIXOSAIINNA METO ISl PELIeHHs 3a7jau; TIOHUMaHHe 3HaYMMOCTH
MaTeMaTUKU B U3yYEHHH IMPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHUI; yMEHUE
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKA B HMCKYCCTBE, YMEHHE NPHUBOJNTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUICKON M MUPOBOM MaTeMaTHYE€CKON HAYKN




HEPEYEHDb 2JIEMEHTOB COIEPXAHUS, INTPOBEPAEMbBIX HA

EI'D ITIO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 Harypanenblie u nensie yncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Pammonanbupie  uncna. OOBIKHOBEHHBIE U JICCATHYHBIE ApOOM, TIPOLIEHTHI,
0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOW creneHu. JlelicTBus ¢ apudmMernyecKumMu
' KOPHSIMHU HaTypalbHOW CTENIEHU
14 Crenens ¢ 1enbM nokasareneM. CTeneHb ¢ pallMoHaIbHBIM MoKa3zarenaeM. CBolicTBa
' CTeTeHH
15 CuHyc, KOCHHYC W TaHTE€HC YMCJIOBOIO apryMmMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JeiicTBuTenpHble yncia. ApudmMernyeckue onepanuu ¢ 1eiCTBUTENbHBIMU YU CIaMU.
1.7 [TpuOnmxEHHbBIE BHIYMCIIEHUS, TPaBUiIa OKPYTJIEHUS, IPUKUIKA U OIICHKA pe3yabTaTa
BBIUYHUCIICHU T
1.8 [IpeobpazoBaHue BeIpaKeHU
1.9 KommuiekcHele uncna
2 VYpaBHEHHs 1 HEpABCHCTBA
2.1 ensie 1 npoOHO-paIIMOHATIEHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenbHbIC U JJOTapu(MHUIESCKUE YPABHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiua cucteMbl JMHEHHBIX ypaBHEHUH. Onpeaenurenb MaTpULbl
3 OyHKIMH U TpadUKH
31 Oynkius, cnocoObl 3amganus QyHkuuu. I'padux ¢yHkumu. B3zaumHOo oOpaTHbIe
' ¢ynkuuu. YérHele n HeuéTHble QyHkuuu. Ilepuoanueckue GyHKIMH
OO6nacte omnpeneneHUs M MHOXKECTBO 3HaueHMH ¢QyHkumu. Hynm QyHkuumu.
3.9 [IpoMexxyTkM  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MakcuMymbl ¥ MUHHUMYMbl (yHkimuu. HauGomnbiiee M HauMeHblee 3HAYEHUE
(GYHKLIMHU Ha TPOMEXYTKE
33 Crenennas GyHKIUS C HATYpalbHBIM M LEJIBIM MOKa3areneM. E€ cBolicTBa U rpaduk.
' CBoiicTBa u rpaduk KopHs N-0i cTeneHn
3.4 Tpuronomerpuyeckne GyHKIUHU, UX CBOMCTBA U rpaduKu




3.5

[Toxa3zaTtenpHast u norapudmuyeckas GyHKINHU, KX CBOMCTBA U rpaduku

Toukum paspeiBa. Acumnrorsl rpadukoB ¢yHkuumid. CBoiicTBa  (QYHKIHIA,

36 HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEH
3.8 Apudpmernueckas 1 reoMeTpudeckas nporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuu. [Ipon3BoaHbIe SIeMEHTAPHBIX QYHKIUI
[IpumeHeHne NPOM3BOTHONW K HCCIEAOBAHUIO (YHKIMHA HAa MOHOTOHHOCTh U
4.2 IKCTpeMyMbl. HaxojeHne HanOOJbIIEr0 W HAMMEHBIIEro 3HA4YCHUS (DYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTterpan
5 MHoxecTBa 1 JIOTUKa
5.1 MHoxecTBO, oriepauu HajJ MHOKecTBaMu. Jluarpammbl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BepostHocTh
6.3 KombunaTopuka
7 I'eomeTpust
7.1 durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHaTsl 1 BEKTOPHI
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