MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUMW, TPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIEKYJIbTYPHOIO, JUYHOCTHOIO W TI03HABATEIBHOTO PA3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYYEHHsS] T€OMETPUU B HAIPABJIECHUU JUYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
a0CTpaKIMii, COOTHOIIEHUH PEATBHOIO0 M HUIACATBHOTO, XapaKTepe OTPaKEHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUaIIUXCS, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEHIEHUM 33a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacCTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLUUAIBbHOIO ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(EecCHOHATBHO BAaXXKHBIX KayecTB, IMOATOMY akKTyajbHa 3ajaua
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mnporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
r€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO HNPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOT'O 001Iero oopazoBanus. Takum oOpa3zoM, oOydaromyecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKUX 3HAHUSIX B
npohecCuOHANBHOM NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE NpPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHUs 3a/a4 Ha MOCTPOCHHs Ha W300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCy X JeHHs B XOJA€ PELIECHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
MPAKTHYECKUM COJIEPKAHUEM;

e PAa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHHUS T€OMETPHUUECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, NPUMEHSATh OCBOEHHBI TI'€OMETPUUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HAYaJIe €ro U3yYEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTHBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NTPOBOJUTCS C OMOPOM HA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozepikarelbHble TuHUU Kypca «I'eomerpunm» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKATEIbHBIM JIMHUSAM, HO U 110 roAaM 00y4eHHUs
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun orBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHBIE (DUTYPHI HA MIIOCKOCTU: TETPa’dap,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M TIJIOCKOCTH, TEOpemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, MTPOEKIIUS (GUTYPBI HA TNIOCKOCTh. [lepneHuKyaspHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpadap; KkyO. IlpencraBienne o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJIE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Brruucinenme d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IWAaroHai W, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIomaau yceu€HHou nupamupl. [lonstue 06 00bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuaapuueckas MTOBEPXHOCT, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIMHJIPUYECKON MOBEpXHOCTU. [lUnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM mmoBepxHocTU. KoHyC: ocHOBaHuMe U BepilnHa, oOpasyromas
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesenunena u ciaeacteus u3 He€. OObEM MIIMHJApPA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TE.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapayuieTIbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



Brrunciienne yrioB Mexay HMPsSMBIMHU M IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI MpOrpaMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTBIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3znyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSKEHUU BCEU XU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HAaHWEM TJ00aTBbHOTO XapakKTepa JKOJOTHYECKHUX MPoOjeMm;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJCTBOM IIO3HAHHUS MHPa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH; (HOPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIOJb30BAaTh BONPOCHI KaK MCCJIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4YECKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMBbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU pelieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€1b COBMECTHOMU
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMbDY W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom hopmuposamue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHusT MaTEeMaTUYECKOH 3aauu;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MIPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOTO YIJIa; JMHEMHBIA yrojl ABYTpaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh MOHATUSAMU: CEKYILAs MJIOCKOCTh, CECUEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxOXKACHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3iaM Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHACA NPAMBIMH, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBath MOHATHSAMHU: CHMMETPUS B TIPOCTPAHCTBE; IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoaMTh TpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTECH B TMpUPOIE U
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIHPOBAHHONW TPOOJIEMBI, MOJICIHPOBATH pEaTbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYYEHHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIAAXM  TIOBEPXHOCTEH  Tell  BpalieHus,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCISITE COOTHOIICHHS] MEXIY TUIOMAIASIMU MMOBEPXHOCTEH W 00BEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YMCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTAt0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOM CUCTEME KOOPAMHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreiiliue reoMeTpuuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOILIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIIEHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPUMEHSTh H3YyUYCHHbIE NOHSTHS B MPOIECCE IOUCKA PEHICHUS
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOACIUPOBATH PEaAIbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4l, CBA3AHHBIE C HAXOKICHUEM F€OMETPUYECKHUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Brexettite B cTepeometpitio 10 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> MrororparHHKit 1 L https://m.edsoo.ru/1c209e37
" bubnuotexa [JOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmmorexa [JOK
P ' P E https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'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 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne i/ P Kourpoubnbie  IIpakTuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
bubnunoreka LIOK
L Tena pameis 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
2 1
OOnEub TN > https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nmorexa LIOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [TpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIECACTBUS U3 HUX MPU PELICHUH
' reOMEeTPUYECKUX 3a/1a4
23 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCTh M MNEPHEHIUKYISIPHOCTD
' MPSAMBIX U ITIOCKOCTEHN
-4 KnaccugunupoBaTs B3aMMHOE pacnoioKeHNE MPSIMBIX U IJIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh NOHITUSIMU: ABYTPAaHHBIN yrol, FpaHu IByTpaHHOTO yIJIa,
7.5 peOpo BYrpaHHOrO yrjia, JHWHEHHBIH Yrol JABYIPaHHOIO Yyrja,
rpaaycHas Mepa JByTpaHHOIO yria
OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBITYKJIBIN
7.6 MHOTOTpaHHUK, AJIEMEHTBI MHOTOTPaHHHKA, MPaBUJIbHBII
MHOT'OTpaHHHK
2 Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOI'PDAaHHUKOB (IMpaMuja, Ipusma,
' MPSIMOYTOJIBHBIN Mapaienenunen, Kyo)
KnaccupunupoBarb MHOTOTPaHHUKH, BBIOMpass OCHOBaHMSA IS
28 KJacCU(pUKauuu  (BBIMYKJIblE W HEBBIIYKJIblE MHOTOIPAaHHUKH,
' IIPABWIBHBIE MHOTOTPAHHUKM, TIPSMBIE M HAKIOHHBIE IPHU3MBI,
napauieIeTuneIbl)
29 OnepupoBaTb  HOHSTHUSMHU: CeKyllass  IJIOCKOCTb,  CEYEHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh MPUHIUIBI T[OCTPOCHHUS] CEUYEHHH MHOTOTPaHHHMKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

CTpouTh ceyeHussT MHOTOTPAHHUKOB METOJIOM CJIEAOB, BBIMOJHATDH
(BBIHOCHBIE) IUIOCKME YEpPTEKH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX

buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemarp 3amaun Ha HaX0XKIEHUE TEOMETPHUECKUX BEITUYHH 110 00pa3iam
WM aNropyuTMaM, IMPUMEHsIS U3BECTHBIC aHAIMTUYECKUE METOIbI IIPU
pPELIEHUH CTAaHJAPTHBIX MAaTEMATHYECKHX 33Ja4 Ha BbIYMCICHHUE
PAcCCTOSIHUM MEXAY JIBYMs TOYKaMHU, OT TOUKH JI0 NIPSIMOM, OT TOUYKHU 110

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

Pemars 3aJla4d Ha HAXO0XKACHUC '’COMCTPHUICCKUX BCIIMYUH I10 06pa3uaM
WM aJirOpuTMaM, NPUMCHAA H3BCCTHBIC AHAIUTUYCCKHUEC MCTO/bI ITPpH
pemiCeHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BbBIYHUCICHUC YIJIOB
MCKAY CKPCIIUBAOIMUMUCA ITPAMBIMU, MCKIY HpﬂMOfI " ITIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

Boruucisate 00bEMBI M IUIONIAIM TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, mnHMpamMuAa) C OpUMEHEHHEeM  (QOpMyJ,  BBIYHUCIATH
COOTHOIIIEHUS MEXTy TUTOIIA ISIMU IIOBEPXHOCTEH, 00bEMaMU MTOT00HBIX

MHOT'OT'PAaHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LICHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYDPbI

7.16

W3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh MHGPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, MpPeICTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTb reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTECPCOMETPUICCKUX
3aaa4, mpeamnoararolmnux HECKOJIBKO IMaroB pCeIuCcHHA, €CIIM YCIOBUA

IMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe

7.18

[IpuMeHATh mpocTeWIIne NpPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHUCTEMBl IIPU PELIEHUHU CTEPEOMETPUUECKUX

3a1a4

7.19

HpI/IBO)II/ITB MNPpUMEPLI MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIpUPOAC U

KN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHsITh TONyYeHHBIE 3HAHUS Ha NPAKTHKE: AaHaJIU3UPOBATH
pealbHbIE CUTyallud M MPUMEHATh W3Y4YEHHBIE MOHATUS B IpoOIEcce
MOKMCKA pELIEHUS MaTeMaTH4YeCKH CQHOPMYIHPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh PEAIbHBIE CUTYAIIMU HA SI3bIKE T€OMETPHH, UCCIIEIOBAThH

MMOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUCM I'€COMETPUUCCKUX MMOHATHH U




TCOpPCM, allrapara anre6pm, peuaTh NpPakKTUICCKUC 3a/lavul, CBA3AHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BEIINYHH

11 KJIACC
Koxn .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero 001mero 00pa3oBaHus
pe3yjabTara
6 I'eomerpus
OmnepupoBatb TIOHSATHSIMH: TWIAHAPUIECKast MTOBEPXHOCTH,
6.1 oOpa3zyrouye MUIHHIPUIECKOW MOBEPXHOCTH, IWIMHAP, KOHHYECKas
' MOBEPXHOCTh, OOpa3ylolIMe KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepryeckas IOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJl BPALICHUS
6.4 KnaccudunupoBaTb B3aMMHOE PacHookKeHHE CPEpPhl U MIIOCKOCTH
OnepupoBaTh MOHATHAMMU: IIAPOBOW CETMEHT, OCHOBaHHME CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOH CIIOH, OCHOBAHHUE IAPOBOTO CJIOS, BEICOTA
IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Boeuucnare 00BbEMBI W IUIOMIANM TIOBEPXHOCTEH TeNl BpAIICHUS,
' TeOMETPHUECKUX TeJI C MPUMEHEHUEM (HOopMyIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHMCAaHHBIA B chepy u
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WITH
TEJIO BpAICHUS
6.8 BBIUUCIATE COOTHOUICHHS MEXAY IUIOMIAISIMH TOBEPXHOCTEH U
' 00bEMaMU MOT0OHBIX TeT
6.9 N300paxkaTh nzydaemple GUTYPBI OT PYKH U C IPAMEHEHHEM TTPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BEIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHCYHKOB ITPOCTBIX
6.10 00BEMHBIX (UTyp: BHJIl CBEpXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tel
BpALICHUS
W3Bnekarh, MHTEPIPETHPOBATh M NPeoOpa3oBhIBaTh MH(POpMANUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (HUrypax, MPEACTaBICHHYIO Ha

yepTexkax U pucyHKax




6.12

[IpumensTs reoMeTpuueckre GakThl Ui PEIICHUS] CTEPEOMETPUUECKUX
3a/1a4, MpearoiaraloliuX HECKOJBKO IIaroB PEIICHUs, €CJIU YCIOBUS

MIPUMEHEHHUS 33]IaHbI B SBHOU (hopMe

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrInmonssTh I[CI\/JICTBI/ISI CJIOKCHHA BCKTOPOB, BbIYMTAHUSA BCKTOPOB U
YMHOXCHHA BCKTOpAa Ha YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

o0JIamaroT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICnuIcaa npu CJI0XKEHNHU BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JCKAPTOBbBI KOOPAWHATBHI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAWHATHI BCKTOPA,
yroja MeExXAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpPOB M NMPOM3BEIAECHHE BEKTOpAa HA YHMCIIO, YTOJ
MEX]Jy BEKTOpaMH, CKAISpPHOE MPOU3BEIECHHUE, PACKIIAIbIBATh BEKTOP

10 IBYM HCKOJUUIMHCAPHBIM BCKTOpaM

6.18

3aILaBaTB IJIOCKOCTb YPaBHCHHUEM B IIGKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemrate HpOCTCfII.HPIC reOMCTpHUYCCKUC 3ala4yd Ha I[PUMCHCHHC

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

Pemrate 3aga4d Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXOXJCHUC I'COMCTPUICCKUX BEIUYNH I10O 06pa3uaM HJIN AJITOpUTMaMm,
IIPUMCHSA HN3BCCTHBIC METO/bI npu pEeIICHNN CTaHJAPTHBIX

MaAaTEMaTHYCCKUX 3aJa4

6.21

HpI/IMeHHTB HpOCTCfII.HHC NporpaMMHBIC CPEACTBA W JJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHUCTEMBI IIpU PCIICHHU CTCPECOMETPHUYCCKUX

3a7a4

6.22

HpI/IBOI[I/ITL MMPUMCPLEI MATCMATUYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpoac u

JKU3HH, paClIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

6.23

[IpuMeHsATH mMONyYeHHBIE 3HAHWS Ha MPAKTUKE: aHAIW3UPOBATh
peanbHBIe CUTYyallMd W MPUMEHSATh W3yUeHHBIE TOHSATHS B Tpolecce
MOMCKA pELICHUs MaTeMaTHYecKH C(HOPMYTUPOBAHHON MpOOIeMBl,
MOJICIMPOBATh peallbHbIC CUTYAlllU Ha S3BIKE TE€OMETPUH, HCCIIEIOBATh
MOCTPOEHHBIE MOJIENTU C UCTIOIb30BAHNEM T'€OMETPHUECKUX TOHATUN U
TEOpeM, amrmapara aiaredpsl, pelaTb NPakKTUYECKUE 3314, CBSI3aHHbIE

C HAXOKACHUCM I'€COMCTPUYCCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

I'eomerpus

7.1

OcHOBHBIE TIOHATUS cTepeomMeTpuu. Touka, mpsiMasi, TUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00 aKCMOMATUYECKOM TOCTPOECHUM  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3anmHoe pacmonoxeHHe TOpSMBIX B IPOCTPAHCTBE:  IEpeceKaroliuecs,
IapaJulelbHble W CKpelmBaromuecs mpsaMble. [lapamienpHOCT NpAMBIX H
IUIOCKOCTE B MPOCTPAHCTBE: Mapajjie/ibHbIE TMpsSMble B  IMPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPSIMBIX, MAPALIEIBHOCTh MPSIMON U IJIIOCKOCTU. YTJIBI €
COHANpPABJICHHBIMU CTOPOHAMH, VYrOJ MEXIYy MNpPSAMBIMHU B MPOCTPAHCTBE.
[TapannensHOCTB TJTOCKOCTEM: MapajuyieabHble  TIOCKOCTH, CBOIICTBA
napajuienbHBIX miockoctedt. [Ipocreiimme mpocTpaHCTBEHHBIE (GUTYpHI Ha

IUIOCKOCTH: TE€TPadIp, KyO, apauieNienuie/1, TOCTPOSHHE CEYCHU

7.3

IlepnieHAUKYIAPHOCTh NPAMON M IUIOCKOCTH: NEPNEHIWKYJIAPHBIC MPSMbIE B
MIPOCTPAHCTBE, NpPSMbIC MapaJUIC]IbHbIE W TEPIEHAUKYISAPHBIE K IIOCKOCTH,
MPU3HAK TNEPNEHIUKYIIPHOCTH NPSAMOM M IUIOCKOCTH, TeOopemMa O MpsSMO
MEPIECHINKYIISIPHON IJIOCKOCTU. YTJbl B IIPOCTPAHCTBE: Yroj MEXIAy NPSAMOU U
IJIOCKOCTBbIO, ABYTPAHHBIM  YroJi, JIMHEHHBIA yroa JBYTPaHHOrO  yIJia.
IlepnienauKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSHUE
OT TIPSIMOM IO TIFIOCKOCTH, TIPOSKITUS (PUTYPHI Ha TIIIOCKOCTh. [lepneHanKymsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPHEHAMKYIAPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX

NEePHEHANKYIIApax

7.4

[IoHATHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOIPAaHHUKA, BBIITYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yrosbHas
npy3Ma, TPaHU U OCHOBAHHUS MPU3MBI, NpsIMasi U HAKJIOHHAs MPU3MBbI, OOKOBasi U
MOJIHAs ITOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYT OJIBHBII
napajuiesenunes; U ero coucrsa. [Iupammupa: N-yrosbHas nupamMuaa, rpaHd U
OCHOBaHME MHPaMH/Ibl, OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMM/Ibl, IPABUIIbHAS U

yceu€HHas INupaMMaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE




MHOTOI'PAHHUKHU: IOHATUE NPABWJIBHOIO MHOTOI'PDAHHMKA, IIPABWIBHAS IIPU3Ma U
IIpaBWIbHAs NHMpPaMuJa, IPABWIbHAs TPEYrojibHas IUPAMHUIAa W IPABHIIbHBIN
TeTpa’p, KyO. IIpencraBieHue O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,

A0J€Kad’Ap U UKOCAaAPpyrue Ceuenus IMPU3MBbI U ITUPaAMU/JIbI

7.5

CI/IMMCTpI/IH B IIPOCTpaHCTBE: CHMMETPHUA OTHOCHUTCIBHO TOYKH, HpﬂMOfI,
IIJIOCKOCTH. DJIEMEHTEI CUMMCTPUU B nmupamMuiax, napamuicjicnmiicaax,

IMpaBUJIbHBIX MHOI'OI'PaHHHUKAaxX

7.6

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl [limomans
OOKOBOW IOBEPXHOCTHM M TIOJHOM IOBEPXHOCTH HPSAMOM MpPU3MBI, IUIOIIAMIb
OCHOBaHHMH, TEOpEeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOH Mpu3Mbl. [itomans 60xoBoit
HOBEPXHOCTU U IOBEPXHOCTU MPABUIBHOM NHpaMHbl, TeopemMa O IJIOLaIu

yceu€HHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPUIMBI

7.7

HOI[O6HBIC TClIa B  IIPOCTPAHCTBC. CooTHOIIEHUS MCXKAY IUIOMIaAsIMU

MOBEPXHOCTEH, 00bEMaMHU MTOI00HBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[unuuapudeckass MOBEPXHOCTh, 00pa3yroliue IUIMHAPUYECKON MOBEPXHOCTH,
OCb NMIUHApPUYECKOW TmoBepxHOCTH. LlunwHIp: ocHOBaHUS U OOKOBas

MIOBEPXHOCTh, 00pa3ymolias U 0ch, IJIOIIA/ (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckasi mOBEpXHOCTh, OOpa3yroONIMe KOHUYECKON TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH ToBepXHOCTH. KOHyC: OCHOBaHME U BepIINHA, 00pa3yroIast
U OCh, IUIOMAAh OOKOBOW M TIOMHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yrollre U BbICOTa, OCHOBAHUS U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paauyc, IMaMeTp, III0IIa1b MOBEPXHOCTH chephl. B3aumuoe

PAacCIIOJIOKCHHUC C(I)CpBI " IIJIOCKOCTH, KacaTCjIbHasA INIJIOCKOCTh K C(bepe, miomanab

cdepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa3BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmu Tenm BpamieHUss ¥ MHOTOTPAaHHMKOB. MHOTOTPaHHUK, OMUCAHHBIN

okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJI0 BpallleHus

6.6

[Tonstre 060 06vEMe. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO TapauIeNenuneaa 1 cieAcTBus u3 He€. OO0bEM IUIHHIPA,

koHyca. O0bEM mapa u rionaab chepsl




[TogoOuble Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMHU

0.1 MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenus nmwmuHApa (MapajuleIbHO U NMEPHEHAMKYISAPHO OCH), CEUYEHHUs KOHyca
' (mapasuiesabHOE OCHOBAHUIO M IIPOXO/AAIIEe Yepe3 BEPLIMHY), CEUSHUs 11apa
BexTtop Ha miockocTd U B mpocTpaHcTBe. C0K€HHE U BBIYMTAHHUE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4ucio. PasnokeHne BeKTopa 110 TpEM HEKOMILIAHAPHBIM
' BekTopaMm. [IpaBumno mapamnenenunena. PemeHue 3apmad, CBS3aHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU
[IpssmMoyronbHas cucrema KOOpAMHAT B mpocrpaHcTBe. KoopauHaTel BeKTOpa.
6.10 IIpocreiimme 3agaun B KOOpAMHATaxX. YToll MexAy Bekropamu. CkaispHoe

IIPpOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY IIPAMBIMU U IINIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUN F€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEro
0011ero o6pa3oBaHus

Brnanenne meromamu J0Ka3aTeNnbCTB, AITOPUTMAaMHU PELICHHS 3aj1ad,
ymeHue (GpopMylnupoBaTh W ONEPUPOBATH MOHITUSMHU: ONpEICICHHE,
aKCUOMa, TeopeMa, CIICJCTBHE, CBOWCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
paBHOCHJIbHEIE (bopMyIupOBKH; [IPUMEHATH UX; yYMEHHE
dbopMynHupoBaTh 00paTHOE W MPOTUBOIOJIOKHOE YTBEPIKICHUE,
IPUBOJUTH IMIPUMEPBl U KOHTPIPUMEpPBI, MCIOJIB30BATh METOL
MaTeMaTHYECKOW MHIYKIIUU; IPOBOIUTH JTOKA3aTEIbHBIC PACCYKICHUS
npu peIICHUN 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPpaBHUJIbHOCTDb
paccy X JIeHUW; YyMEHHE ONepUpPOBaTh MOHITUSIMHU: MHOXECTBO,
MMOAMHOXKXECTBO, OICpallMU HaJl MHOKCCTBAMH, YMCHHEC HCIIOJIbB30BaTh
TEOPETUKO-MHOKECTBEHHBIN ~ammapar Ui ONUCaHUS  peajbHBIX
mponeccoB u SIBJIEHUU U Ipr pCIICHUMN 3aa4, B TOM YUCJIC U3 JPYTrUx
yueOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, NHKJI, TIpad Ha IUIOCKOCTH; YMEHHME 3a/JaBaTh U
OMHCHIBAThH Tpadbl pa3IMUHBIMH CIIOCO0AMU; UCIIOIB30BaTh rpadbl MpH

pelIeHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSIMU: HAaTYpaJbHOE YHUCIIO, IEJI0€ YHCIIO,
CTEMeHb C IeJTBIM MoKa3aTesieM, KOpEHb HaTypabHOM CTENEHH, CTETICHb
C PpalMOHANBHBIM  TIOKa3aTelleM, CTeNeHb C JIEUCTBUTEIbHBIM
mokaszaTesneM, JiorapudM ducia, CHHYC, KOCHHYC H TaHTEHC
MPOU3BOJIBHOTO YHCIIA, OCTATOK IO MOMAYNIIO, PAllMOHAIBHOE YHCIIO,
UppAIMOHATIFHOE  YHUCJIO, MHOXECTBA  HATYypaJbHBIX,  IIENBIX,
palMOHANbHBIX, JACHCTBUTENBHBIX YHCEN, YMEHHME HCIOJIb30BaTh
MPU3HAKU JACTMMOCTH, HAMMEHbIINN OO JNeNUTeNb U HauMEHbIIIee
obmiee KpaTHOe, anropuT™M EBKIIHMAA Mpy perieHny 3a1ad; 3HaKOMCTBO
C pa3IMYHBIMU TMO3ULUOHHBIMM CHUCTEMAaMH CYHUCIICHHS; YMEHHE
BBITMIOJHATH BBIYMCIIEHUE 3HAYEHUH W NPeoOpa3oBaHuUs BBIPAKEHHUM CO

CTENEHsAMH U Jorapudmamu, mpeodpa3zoBaHus APOOHO-PALMOHATBHBIX




BBIPAXCHUI; YMEHUE ONEPUPOBATH MOHATHAMM: IOCIEI0BATEIBHOCTD,
apudMeTnueckass ~ Iporpeccus,  reoMeTpuuyeckas — Iporpeccus,
OeckoHeuyHO yOBIBarolIasi TIeOMETpUYEcKass NpPOrpeccusi; yMEHHE
3ajjaBaTh  IOCJENOBATE€IbHOCTH, B TOM 4YHCIE C IOMOIIBIO
PeKyppeHTHBIX  (OpMyJT, yYMEHHE  OINEpPUPOBAaTh  MOHATHIMU:
KOMILJIEKCHOE YMCJI0, CONPSKEHHbIE KOMIUIEKCHBIE YMCIA, MOIYJb U
apryMeHT KOMILJIEKCHOTO 4Hcia, opMa 3amich KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETpUYECKas U anredpandeckas); yMeTb
POU3BOIUTH apU(PMETHIECCKHE JACHCTBHS ¢ KOMIUICKCHBIMU YHCIIAMHU;
OPUBOAUTH  MpPHUMEPbl  HCIHOJB30BAHMSA  KOMIUIEKCHBIX  YHCEJ,
ONEpUpOBaTh MOHATUAMU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMeTpI/IquKHﬁ CMBICJI OIIPCACIINUTCIIA

YMeHHe onepupoBaTh MOHATUAMU: pallMOHAJIbHBIC, UPPALIMOHAIIBHEIE,
MOKa3aTeJbHbIE, CTETICHHBIE, JIOTapu(hMUIECKHE, TPUTOHOMETPHYECKUE
YPaBHEHHs M HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEPUpPOBATh
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE ITPE00pa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YpAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YyMEHHE pelaTh YypaBHEHMS,
HEPaBEHCTBA U CUCTEMBI C IIOMOIIbIO Pa3JIMYHBIX IPUEMOB; PEIIATH
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C NAPAMETPOM; IPUMEHSITh
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MAaTEMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIUSA, UYETHOCTH (GYHKIIUH,
MEPHOANIHOCTDh (PYHKIIMH, OTPAHHYECHHOCTh (DYHKIIMHA, MOHOTOHHOCTH
GyHKINH, SKCTpeMyM (YHKITHH, HanOoblllee U HAMEHbIIIee 3HAYCHUS
(GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAsS (DYHKIHS, aCHMIITOTHI
rpadpuka GyHKIMK, TepBas W BTOpas MOpou3BogHAS (DYyHKIHUH,
TEOMETPUUYECKHUI M (U3HUECKUI CMBICI TPOU3BOIHOM, TEpBOOOpa3Has,
ompeAenéHHbI MHTETpall; YMEHHE HaXOJUTh acCUMMOTOTHI Tpaduka
(GYHKIIMHN; YMEHUE BBIUUCISITH IMPOW3BOJIHBIC CYMMBI, TTPOU3BEICHUS,
YaCTHOTO U KOMIO3UINH (PYHKIIHIA, HAXOJUTh YPaBHEHHE KacaTeIbHOM
K TpaguKy YHKINU; YMECHHE HAXOIUTh POU3BOIHBIC AIIEMEHTAPHBIX
GyHKIUH; yMEHHE WCIOIh30BaTh MPOU3BOIHYIO JUIS HMCCIEAOBAHUS
GyHKIMA, HAXOIUTH HAUOOJIBIIINE M HAUMEHBIIINE 3HAYCHUS (YHKITUH;
CTpOUTh TpaUK MHOTOYJICHOB C HCIIOJIb30BAaHUEM  armapara

MaTEMaTHYICCKOI'O dHaJInu3a, IIPUMCHATH IIPONU3BOJHYIO JUIA




HaxOXXJICHUs HAWIy4dlIero peuIeHUs B IPUKIAJHBIX, B TOM 4YHUCIE
COLMAIbHO-9KOHOMHYECKUX M  (U3MYECKMX 3aJayax; HaXOAUTh
TUIOINAAN ¥ 00BEMBI (PUTY € TOMOIIBIO HHTErpaJia; MIPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUSA C MOMOLIbI0 AU depeHInalIbHbIX

YpaBHEHUU

YMeHue onepupoBaTh HOHATHUSAMH: Tpapuk (yHKIHH, oOpaTHas
GYHKIMS, KOMIIO3UIMS QYHKIUHA, TUHEHHAs (YHKIMS, KBaIpaTUIHAs
byHkuus, — pauuMoHanbHas — (QyHKOHMS, — CTENeHHas  (QyHKIUS,
TpUTOHOMETpHUYEeCKHe (YHKIUHU, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GyHKIMHM, TOKa3aTenbHAas M Jorapumuyeckas (QYyHKIUH, yMEHHE
CTPOUTH IpaMKK M3YYEHHBIX (YHKIH, BBIIOIHATH MPEOOpa30OBaHUs
rpaduKoB (GYHKIUH, HCIIOIB30BaTh rPadUKN I U3YUIEHUS TPOIIECCOB
¥ 3aBUCHMOCTEH, IPU PEUICHUH 33/1a4 U3 JPYTUX YUEOHBIX NPEIMETOB
U 33/1a4 U3 pEaTbHON JXU3HU; BBIpaXaTh (OpMYJIaMHU 3aBUCHUMOCTH
MEK1y BeTMYMHAMM; UCIIOIB30BaTh CBOMCTBA U rpaduKu GpyHKINH JUIs
peleHns ypaBHEHUH, HEpaBEHCTB | 3371a4 C MapaMeTpaMu; N300pakaTh
Ha KOOPJIMHATHOM IJIOCKOCTM MHOXXECTBA pEIICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemars TEKCTOBBIE 33JauM Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, O U YacTH, Ha JABM)KEHUE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a]1a41 U3 00JIaCTH YIPaBJIEHUS TUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTAaBJISITh BbIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI 110 YCIIOBUIO 3aJa4d, UCCIIEI0BATH IOIYYCHHOE PELICHUE U
OLICHMBATh MPaBAONOJ00HOCTh PE3yNbTAaTOB; YMEHHE MOEINPOBATh
pealbHBIe CUTYallMU HA SA3BIKE MAaTEMATHKHU; COCTABIIATH BBIPAKCHMUS,
YpPAaBHEHUs, HEPABEHCTBA M HMX CHCTEMBl II0 YCJIOBHUIO 33J1a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM amrapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yIbTaT

VYMeHne omnepupoBaTh TOHATHSMHU: cpefaHee apudMeTHUYECKoe,
MeAraHa, HauboJblllee ¥ HAUMEHbIIIee 3HAUYCHUs, pa3Max, AUCIIEPCHS,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHUE W3BJIEKaTh,
WHTEPIPETHPOBATh WH(MOPMAIIMIO, TPEJCTABICHHYIO B TaOIUIaX, Ha
quarpammax, rpadukax, OTpa)karonlyto CBONCTBA pealbHbIX NMPOLIECCOB
U SBICHUH; TPENCTaBIATh HH(DOPMALMIO C TMOMOIIBI0 TAOIHIl H

JuarpaMMm; HCCICA0BATb CTATUCTHUYCCKHUEC OJaHHBIC, B TOM YHCIIC C




NpUMEHEHHEM TIpaUYecKuX METOJOB U JJIEKTPOHHBIX CPE/CTB;
rpaMuecKu HcCCle0BaTb COBMECTHbIE HAOJIOJCHHUS C IIOMOIIBIO

JMarpaMM pacCeUBaHUs U JIMHEHHOW perpeccuu

YMeHHe OnepupoBaTh MOHATUAMU: CIIYYalHBIA OINBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIIy4yailHOro COOBITHS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TI'pa)UUeCKUX METO/0B; MPUMEHSThH
(GOpMyIbI CIOXKEHUS U YMHOXEHHs BEpOSITHOCTEH, (hOpMYITy MOJIHOM
BEpOATHOCTH, Qopmyny bepHymin, koMOuWHaTopHble (aKTBl U
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; yMeHHE
ONEpPUPOBATh MOHATHAMM: CilydalHas BEJIMYMHA, PaCIPEICIICHHUE
BEPOATHOCTEH, MaTEMaTHUECKOE OXKUIAHNE, JUCTIEPCHS] U CTaHIAPTHOE
OTKJIOHCHUE CIlyJailHOH BeNWYHMHBI, (YHKIUW paclpenesieHus |
IUIOTHOCTH ~ PaBHOMEPHOIO,  IIOKa3aTe€IbHOIO W  HOPMAaJbHOIO
pacupeneneHnii; yMEHHE HCIIOJIb30BaTh  CBOWMCTBA  M3YYEHHBIX
pacnpenesneHui Ul peleHus 3aa4; 3HaKOMCTBO C IIOHATUSAMU: 3aKOH
OOJNBIIKMX YHCEN, METOJAbl BBIOOPOYHBIX MCCIEAOBAHUN; YyMEHHE
NPUBOANUTH TIPUMEPHI MPOSBICHUS 3aKOHa OOJBIIMX YHCET B
NPUPOJHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpOBATh
MNOHATUSMM: COYETAaHHME, IIEPECTAHOBKA, YUCIO COYETAHUH, YHCIIO
nepectaHoBoK; OMHOM HbroTOHA; ymMeHue NpUMEHSITh KOMOUHATOPHBIE
(bakThl U paccyXAeHUs I pPelIeHHs 3a/lad; OLEHUBATh BEPOSTHOCTH
peaIbHbIX ~ COOBITUH; COCTaBJISATH BEPOATHOCTHYIO  MOJENIb U

MHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

VYMeHne onepupoBaTh MOHATUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEJIMYMHA Yyrja, IUIOCKHA yro,
JIBYTPAaHHBIA Yroj, TPEXTPaHHBIM YroJl, CKPEIIUBAKOUIUECS IpPSMBIE,
MapaJUIEIbHOCTD U MEPIIEHIUKYISAPHOCTD MPSAMBIX U INIOCKOCTEH, YIoJl
MEXIYy NPSAMBIMH, YIOJl MEXAY NPSIMOM M IJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSTHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSIHUE MEKILY
MPSMBIMH, PACCTOSIHUE MEXKIY IJIOCKOCTSIMH; YMEHHE HCIIOJIb30BATh
OpU peUIeHUH 337ay HM3Y4YeHHbIe (DaKThl U TEOPEMbl IUIAHUMETPHUH;
YMEHHUE OLICHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIU C IOMOILBI I'€OMETPUYECKUX IOHATUN H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh HOHATHAMMU: IUIOMAAb GUIYpBI, 00bEM QUTYPHI,
MHOTOTPaHHHK, IPaBUIIbHBI MHOTOIPAaHHUK, CEYCHNE MHOTOTPAHHHKA,
Ky0, mapajienenures,, npu3Ma, nupampaa, ¢urypa u IMOBEPXHOCTb
BpallleH!s], WINHIP, KOHYC, map, cdepa, miomans chepsl, omais
MOBEPXHOCTU MUPAMUIbBI, TPU3MBI, KOHYyCa, IMIMHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO TapajuleNIeHIeaa, MTUPaMHIbl, TPU3MBL, [WIMHAPA,
KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHs KOHYCa U LWIMHIPA,
napajulelbHble OCH WM OCHOBAaHHMIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromascs cdepsl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUECHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPaHHHUKH, (PUTYPHI U TOBEPXHOCTH
BpallleHUsI, UX CEYEHHUs, B TOM YHCIE C IOMOIIBIO 3JIEKTPOHHBIX
CPE/ICTB; YMEHHE TPHMEHITH CBOMCTBA TEOMETPUYECKHX QUTYD,
CaMOCTOSITENILHO (OPMYITUPOBATh OIPENEICHUsT H3ydaeMbIX QUryp,
BBIJIBUTaTh THIIOTE3bl O CBOWCTBAX M IPH3HAKaX TI'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATh WJIM OIPOBEPTaTh HX; YMEHHE HPOBOIUTH
KJIacCU(PUKAUIO (UTYp 10 pa3IMYHBIM NpPU3HAKaM, BBIIOJIHSTH

H€06XOI[I/IMI)I€ AOMNOJTHHUTECIBbHBIC ITIOCTPOCHUA

11

YMeHne omnepupoBaTh TOHATHSIMH: [IBIDKEHHE B IPOCTPAHCTRBE,
napajuieIbHbII IEPEHOC, CAMMETPHS Ha MIIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOA00Ms, MOAOOHBIE (GUIYPBI; YMEHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (PUTYPHI, B TOM YHCIIe B TIPUPO/IE,
HCKYCCTBE, apXUTEKTYype; MCIOJIb30BaTh T€OMETPUUECKHE OTHOIICHUS
MpU pEUIeHUH 3a7ay; HaXOJUTh T€OMETPUUYECKHE BETUYMHBI (JJTUHA,
yroj, TUIomanas, 00bEM) MpPHU PEIIEHWH 3a7ad M3 JPYTUX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM KU3HU; YMEHUE BBIUUCIIATh TEOMETPUUECKUE
BEITMYUHBI (JIJTMHA, YTOJI, IUIONIA/lb, 00BEM, TUIOIIAAh MOBEPXHOCTH),
UCTIONB3YSl U3YYEeHHBIE (DOPMYINIBI U METO/bI, B TOM YHCIIE: TUIOMAIb
MOBEPXHOCTH TTUPAMU/IBI, IPU3MBI, KOHYCA, IIMITUHAPA, TI0Mmaas cepsr,
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNenuIesa, TUPaMUuIbl, TPU3MBI,
MWINHAPA, KOHYCa, Iapa; YMEHHE HaxXOJIUTh OTHOIICHHE OOBEMOB

NoJ00HBIX (uUryp

12

YMeHue  onepupoBaTh  IMOHATUSMHU:  NPSIMOYTojibHas  CHUCTeMa
KOOpJMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAWHATHI BEKTOpPA, CyMMa
BEKTOPOB, MIPOU3BEICHNE BEKTOPA Ha YHCIIO, Pa3joKEHUE BEKTOpa IO
0a3ucy, CKalsipHOE MPOM3BEACHUE, BEKTOPHOE NPOM3BEACHHUE, YIOI

MEXIy  BEKTOpaMM; YMEHHE  HCIIOJIb30BATh  BEKTOPHBIM U




KOOpHHHaTHBIﬁ MCTO MJIA PCIICHHUA TCOMCTPHUYCCKUX 3aJad MU 3adaqd

JIPYTUX y4eOHBIX MIPEIMETOB

13

YMeHue BbIOMpaTh MOAXOISAIIMNA METOJ IJs pElIeHUs 3aJauH;
MOHUMAaHWE 3HAYMMOCTH MATEMATHUKHW B M3YUYCHUHM MPUPOJHBIX H
OOLIECTBEHHBIX MPOIECCOB U SIBJICHUI; YyMEHHE paClO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHHUE IPHUBOIUTH
MPUMEPbl MaTeMaTUYECKUX OTKPBITUH POCCHUICKOM UM MHUPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Kox

1 Yucna u BIYUCICHUSA

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

1 Paumonaneupie uunciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIpOOU, TPOLIECHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpOoH

13 Apudmernuecknii KOpeHb HATYpaIbHON cTeneHu. J{edcTBus ¢ apuMETHIECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

w Crenenp ¢ uensiM mnokaszareneM. CrTeneHb € palMOHAJIbHBIM I10Ka3aTeJIeM.
' CBoiicTBa cTenIeHU

. CuHyc, KOCHMHYC M TaHI'€HC 4YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa

1.6 Jlorapudm uyucna. JlecaTuunbie U HaTypajgbHbIC JOTapu(MbI

JlelicTBuTenpHble uucia. ApupMETHYECKHE Olepalud C JAeWCTBUTEIbHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BEIYNCIIEHUS, TIPABUIIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA
pe3yibTaTa BEIYACICHUN

1.8 [IpeoOpa3oBanue BeIpaKeHUN

1.9 KomriekcHele yncna
2 VYpaBHEHUsI U HEPABEHCTBA

2.1 [enble u 1poOHO-pallMOHANTbHBIE YPaBHEHUS

2.2 WppanmonansHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IorapupMUUYECKIE YPaBHEHUS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEeHCTBA

2.7 [TokazaTenbHbIC U JOTapu(MHUUECKIE HEPABCHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
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Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbI

3 OyHKIMH U TpaPuKH
31 OyHK1UA, cmocoosl 3ananus Gynknuu. ['padux dyHknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe GyHKIMU. [lepuoauueckue GyHKINMN
OOnacte ompenesneHuss U MHOXKECTBO 3HadeHud QyHkuuu. Hymm ¢yHkumu.
3.2 [IpoMexxyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYyMbl (QyHKUuu. HanmGonbliee u HauMeHblIee 3HAYEHHE
(GyHKIHMU Ha TPOMEXKYTKE
33 Crenennasi ¢yHKIMS C HaTypaJbHBIM M LENbIM 1oka3ateneM. EE€ cBoiictBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. Acumnrtorel TpadukoB ¢QyHkuuid. CoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 334aHUS TIOCIIE0OBATEILHOCTEH
3.8 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpumeHeHne NpPOM3BOMHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIlero 1 HauMEHbIIEero 3HaYeHUs. (PYHKIIUU Ha
OTpE3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoxecTBa 1 JIOTHKa
5.1 MHo3ecTBO, onepaluy HaJl MHOKeCcTBaMu. J(narpammel Ditniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu




7.4

Tena u IMMOBCPXHOCTHU BpaAllICHUA

7.5

Koopaunats! 1 BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Martemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT 0 aHanu3a, reometpus. I'eomerpus 10-11
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ypoBuu /JI. C. Atanacsu, B. @. Byry3os, C. b. Kagomues u ap. — 5-e uza. - M.:
[Tpoceemenue, 2018.

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA
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11-e kmaccel : 6a30BbIi U YIITyOJIEHHBIA YPOBHH : METOJIUYECKUE PEKOMCHIAINU K YYCOHUKY
JI. C. Aranacsina, B. @©. byry3osa, C. b. Kagomuesa u np. — Mocksa : [Ipocsemenue, 2023.
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