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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJIi CaMOpPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH O0YyYaromMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTUUECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOIO
pa3BuTUsg oOy4aronuxcsi, GopMupoBaHUs (DPYHKIMOHATBLHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPaBUIBHBIX NPEACTABICHUA O CYIIHOCTH W IMPOMCXOXKICHHH I€OMETPHYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPAKECHHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCsl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3Y4YEHHS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMHUPYEMOE MpPU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIECHUS Te€OMETPUYECKUX 3a7ay, YMEHHE BBIJBUTaThb U OINPOBEPrarhb
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JACTSAX AESITENbHOCTH uejoBeka. OpHEeHTalus 4el0BEKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOTO
npeobpazoBaHusl  JAeWCTBUTENBHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 0OBEIUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOU N€ATEIBHOCTH, SBIISETCS



OJHUM M3 TPO(ECCHOHATHFHO BAXXKHBIX KayeCTB, IMOATOMY aKTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH IO MHOTMM HaIIPaBJICHUSM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OydeHusi — oOmeoOpa3oBaTebHOE U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BaHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHW U  JEHUCTBUM, CHEUU(PUUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOAOJDKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeIHA3HAYeHA IS
00yJaroIuXcs CPEAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenuUKO TeOMETpUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, OHI NMEIOT BO3MOKHOCTH H3yUUTh TE€OMETPHIO OoJiee TIIy0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKUX 3HAHUSX B
npohecCuOHANBHOM e TENbHOCTH.

JlocTmkeHre 1elnu OCBOCHUS MpPOrpaMMbl 00ECTIEUMBAETCS PpELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMH 3aJadamMH  OCBOGHHSA Kypca
«I"'eoMetpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHus Kak
0 BaXXHEWIINX MaTeMaTHYECKHX MOJIENSIX, MO3BOJSIONINX OMUCHIBATh U
U3y4daTh Pa3HbIC SBICHUS OKPYKAOIIETO MUPA;

e (opMHpoBaHME YMEHMsI pacloO3HaBaTb Ha 4YepTeX ax, MOJENISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIICHHUS;

e OBJIAJICHUEC METOJAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHS Ha M300paKCHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCy X J€HHUsI B XOJAE PELIECHUS CTEPEOMETPUUECKHUX 3aJad U 3aj1ad C
NPAKTHUYECKUM COJIEPIKaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronnxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILLUIEHHUS],;



o (dopmupoBanue GYHKIIMOHATHEHON ITPAMOTHOCTH, PEIIEBAHTHON FT€OMETPHH:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUUsX M MPU U3YYCHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POPMYIUPOBATH UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus — NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYECHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEpPEOMETPHUH B HAYAJIE €70 U3YUYEHHUSI 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTHBHOTO
MO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJHMPYET MPOTEKAaHUE NHTYUTHUBHBIX MMPOLECCOB, MOTUBUPYET K JAIbHEHILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CUET PELICHMS 3a/1a49 Ha CO3/1aHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copepikarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONbKO M0 COAEPKAaTEeIbHbIM JIMHUSAM, HO U 110 rofaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacopelefl€éHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObl OBJIAJEHHE TIE€OMETPUUECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX NPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasys MPOUHbIE MHOKECTBEHHbBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpun oTBOAUTCS 2 Yaca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenust - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamiensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY NpPSMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHBIE INIOCKOCTH; CBOMCTBA MAapaJUIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajuICIbHBIE W TEPIECHAUKYISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TIPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYIPAaHHOIO  yIJia.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, MTPOEKIMS (PUTYPHI Ha TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA ITOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI;, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MNUPAMUIA W MPABUIIbHBIN
teTpadap; KkyO. IlpemcraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

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



Breruncienre dJ1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
oA yceu€HHou nupamupl. [loastue 00 o0béMe. OOBEM MUpaMUIbI, TPU3MBI.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tesia Bpamenus

[unuaapuueckas MOBEPXHOCTH, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TmMOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yrolast
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0IIAhL ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIrpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, WU TEJIO BPAIIICHHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 06 0O0béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueactBus u3 He€. OObEM MWIMHJpPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[longoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApA (MapaJUIEIBLHO U MEPIICHANKYIISIPHO OCH), CEYEHUS KOHYCa
(mapayuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B npocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa no TpEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmiue 3agaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsipHOE NPOU3BEIICHHE BEKTOPOB.



Brruncienne yrioB Mexay NMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Ipolenyp TpakJIaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUMCKOM MaT€MaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUI; BOCHIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOILLECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W peann30BBIBATH COOCTBEHHBIC JKMU3HCHHBIC IUIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHYeCcCKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa HSKOJOTHYECKHX TMPoOJieM;
OpHEHTalleld Ha TMPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWKM JJIS PEIICHUS 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW MPAKTUKW, IMOHHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeToBEUeCKOW MJesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3AIMH; OBJAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIIECTBIIATH TMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«MaremaTtuka XapaKTepU3yrTCs OBJIQZICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  noznasamenvHuwle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXCalowe2o  Mupa,  NnpuMeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble JJornueckue aeicTBUA:

e BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTHUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpeNeSieHUs]  MOHSTHH;  yCTaHABJIMBATh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBISTH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaratb KpUTEPHUHU JIJ1s1 BBISIBIICHUS 3AKOHOMEPHOCTEN U POTUBOPEUUI;



e Jl€JaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASNIMA ¢ Y4EToM
CaMOCTOSATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpEUHEe, MpodIeMy,
yCTaHaBIMBaTh MCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SBJICHMS, MPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e IPOTHO3MPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBISBIATH A€PUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

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

e OIICHUBATH HaJIEKHOCTh uH(bOopMaIuu o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOJy PEILICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JI¢ 0OCY>KJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIC HAa TTOUCK
pEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSMH JIPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4he U CXOJCTBO IMO3UILHUN; B
KOPPEKTHOM opme popMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOSATENILHO BEIOMPATH (POPMAT BHICTYIUICHUS
C y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ectBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM  paboThI,
pacnpenensiaTh BUABI pabOT, JOroOBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat padoThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHU,
«MO3TOBBIE TITYPMBDY W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecneuusarom ghopmuposarue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIEHUs 3a]]a4ul, BEIOUpATh CIIOCO0 pelIeHHs
C Y4ETOM MUMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U pe3yibTaTa
pelIeHusT MaTEMAaTHYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [IPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJECHHBIX OIIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB AEATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: NAPATIIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccugummpoBaTe B3aUMHOE paCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YToJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEWHBIA Yrojl ABYTPAaHHOIO yIJa; rpajyCcHas Mepa
JBYTPAHHOTO yIJa.

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

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajUIeIeIUNIEeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METO/T CIIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CII€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXy, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIUYUH MO 00pas3iam Wiu
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3a1aun Ha HaxOXKIAEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIY MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IIJIOMAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mnpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTprdeckue HaKkThI IJIs1 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEANOJIATrafoIINX HECKOIBKO IIaroB PEIICHUs, €CITH YCIOBUS MPUMECHECHHS 3a1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallUM W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPUU, WCCICIOBAaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroOIIUe
AIMHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIomue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTh B3auMHOE paciioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TJIOMIATM  TIOBEPXHOCTEM  TeN  BpallleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCISITE COOTHOMICHHUS] MEXIY TUIOMAIASIMU MMOBEPXHOCTEH W 00bEMaMu
OAOOHBIX TEII.

N300paxaTh u3ydaeMbie (QUTYpbl OT PYKH U C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUS BEKTOpPA Ha YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeEHSTH MpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsaTh reoMeTpruueckue (pakThl 17151 pEICHUs] CTEPEOMETPUUYECKUX 3a]1ad,
MPEIOIAaraloMX HECKOIBKO IIArOB PEUICHUS, €CJIA YCIOBUS TPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreimme reoMeTpUdecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH M0 00pasiaM Wi arOpUuTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKA3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJMyYEHHbIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH PEaAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE TOHATUS B MPOILIECCE IOUCKA PELICHUS
MaTeMaTU4ecKu CcHOpPMYJIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUECKUX TIOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos
Ne HanmeHnoBaHMe pa3ae/ioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Kontpoabubie IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuro 10 https://m.edsoo.ru/C5O3R7VIP
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 P pocip . 12 1 https://m.edsoo.ru/ WT7NSO14T
[TapaniensHOCTh IPSIMBIX U TIIIOCKOCTEH
[lepnieHIUKYISIPHOCTD MPSMBIX U
3 pricHA Vy p p 12 https://m.edsoo.ru/V611 APUCD
TIJIOCKOCTEH
VYTriael MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHOrorpaHHuKu 11 1 https://m.edsoo.ru/ XPWIOUSFB2
OOBEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
[ToBTOpEHME: CeueHUsI, pACCTOSIHUS U
7 4 1 https://m.edsoo.ru/L1AAMHO3D
YTJIbI
OBHIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOTPAMME




11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Tena BpameHnus 12 https://m.edsoo.ru/HYOWQLS5KQ
2 OO0BEMEI Tel 5 1 https://m.edsoo.ru/BO9ORVIYC9
B
3 CKTOPBI 1 KOOP/IHHATRL B 10 1 https://m.edsoo.ru/4ANCL4GOMF
IIPOCTPAHCTBE
[ToBTOpeHme, 06001EeHNE,
4 . 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMAaTH3alus 3HAHUI
OBHLIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

. Tema ypoka

OCHOBHBIE IOHATHS
CTEpEOMETpHUH: TOUKa, IIpsiMasi,
IUIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna nzobpaxeHus Ha
PHUCYHKaX: U300pakeHUs
IIJIOCKOCTEM, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

KoaudecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/D3VCJ7UN4

[TonsTud: nepecekaromumecs
2 IIJIOCKOCTH, IEPECEKArUeECs
npsiMasi ¥ IIOCKOCTh

[TonsTus: MEepeCCKaronmeca
3 IIJIOCKOCTH, IICPECCKAOIMUCCA
npsamasd U rmioCKOCTb

3HAKOMCTBO C
MHOTOTpaHHHKaMH,
4 M300paxeHre MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha
MPOSKIIMOHHBIX YePTEkKaxX
HavanbHbie cBeieHus 0 Kyoe u
nUpaMuJie, UX pa3BEPTKH U

https://m.edsoo.ru/NR6VIYCGK

https://m.edsoo.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ




monenu. CeueHus
MHOTOIPAaHHUKOB

HauanpHbIe cBeieHHs 0 KyOe 1
nMpamMuie, uX pa3BEPTKH U
monenu. CeueHus
MHOTOI'PAaHHUKOB

ITouarue 06 akCHOMAaTUYECKOM
MOCTPOCHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

TTousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

TTonsiTre 00 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEACTBHUS U3 HUX

https://m.edsoo.ru/YPKS5SMLIJL

10

TTonsiTre 00 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEACTBHUS U3 HUX

https://m.edsoo.ru/I3A98J679

11

BzaumHoe pacnionoxxenue
MPSIMBIX B MPOCTPAHCTBE:
nepeceKarommecs,
[apaJuieIbHbIE U
CKpELIUBAIOIINECS MPSIMbIE

https://m.edsoo.ru/TUITW8KRS5Q

12

[TapayeapHOCTB NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

https://m.edsoo.ru/CSOVLQLH6




napaJuleJIbHbIE IPSIMBIC B
IIPOCTPAHCTBE; NapaAIIICIbHOCTD
TPEX MPAMBIX

[TapaymienpHOCT MPSMBIX U
IUIOCKOCTEN B POCTPAHCTBE:

13 5 https://m.edsoo.ru/PO5J6D23U
[TapayieabHOCT IPSIMOM |
IUIOCKOCTH
v

14 [JIBLC COHAMPABJICHHBIMK https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMHU
VYroa Mexay npsIMbIMU B

15 Ay TP htps://m.edsoo.r/KGIMSOEUK
MIPOCTPAHCTBE
VYroi Mexay opsMbIMU B

16 AY TP https://m.edso0.ru/24LVWHIOV§
MIPOCTPAHCTBE
[TapayeabHOCTh TUIOCKOCTEH:

17 https://m.edsoo.ru/BUSTQIOHZT
napajuieiabHble INTOCKOCTH
CaolicTBa napamieabHbIX

18 . https://m.edsoo.ru/OKQQK2ABA
IUIOCKOCTEH
IIpocreiimne
[IPOCTPAHCTBEHHBIE (DUTYPHI HA

19 pocTp uryp https://m.edsoo.ru/MRT13XP79
MJIOCKOCTH: TETPAdIP, KYyO,
napajuiejenumnes

20 [TocTpoenue ceuenuii https://m.edsoo.ru/DI3AX05J8

21 ITocTpoenne ceuenuit https://m.edsoo.ru/20GC3ZP9P
KonTpomnpHas pabota mo Teme
"[TpsiMbI€ U IIOCKOCTH B

22 p https://m.edsoo.ru/BI40O5QJEB

npoctpaHcTse. [lapamiensHOCTH
HPSIMBIX U IJI0CKOCTEH"




23

24

25

[leprieHAMKYIASIPHOCTD MPAMOI
Y TUIOCKOCTH:
NEePHEHANKYIISPHBIE IPSIMbIC B
MIPOCTPAHCTBE

[Tpsimble mapanienabHble U
HEePIEeHIUKYIIIpHBIE K
IJIOCKOCTH

HpHMLIC mapajyicJIbHbIC U

NEPNCHAUKYIIAPHBIC K
IIJIOCKOCTHU

https://m.edsoo.ru/RN45YBO8R

https://m.edsoo.ru/32MXRZDDL

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepnesauKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/DC41W6K 14

27

28

[Ipu3Hak nepneHuKyIsipHOCTH
MPSMON U TNIOCKOCTH

TeopeMma o npsmoi
NEPIEHUKYIIIPHON MIJI0CKOCTH

https://m.edsoo.ru/HD3D63S5P

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

29

Teopema o npsimoit
MEPIECHINKYIISIPHOMN TIIOCKOCTH

https://m.edsoo.ru/8 1 RSKUSRJ

30

31

32

TeopeMma o npssmoit
MEPIECHINKYIISIPHOUN TIIOCKOCTH

IlepnieHquKyIsAp U HAKJIOHHBIE!
PacCTOsIHUE OT TOYKH J0
IIJIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 TIJIOCKOCTH

[leprienaAuKynsAp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKHU 10
IUIOCKOCTH, PaCCTOSIHUE OT
IPSIMOM 70 TJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

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

https://m.edsoo.ru/AD6RCACRA




33

34

35

[leprieHauKYNISAp U HAKIOHHBIE:

paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 IIJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:

paccTosiHue OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 IIJIOCKOCTH

Vsl B MMPOCTPAHCTBE: YyI'oJI
MCKIAY HpHMOﬁ H IIJIOCKOCTBIO

https://m.edsoo.ru/VLLIQ7HXC

https://m.edsoo.ru/6PSBVV34R

https://m.edsoo.ru/PSFIXUA1I

36

JByrpaHHBIN yroJ, TMHEHHBIN
yroJI ABYTPAHHOI'O yIiia

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

37

38

39

40

JIByrpaHHBIN yroJ, TMHEHHBIN
yroJI ABYTPAHHOI'O yIiia
IlepneHAMKYIAPHOCTD
IIJIOCKOCTEW: MpU3HAK
NEPIEHANKYJIAPHOCTH ABYX
IIJIOCKOCTEMN

IlepneH AKYIAPHOCTD
IIJIOCKOCTEN: MpU3HAK
NEPIEHANKYJIAPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHAUKYISIPHOCTH
IIJIOCKOCTEW: MPU3HAK
NEPIEHANKYJIAPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/MLOZZYZC7

https://m.edsoo.ru/YRQDSMI9NH

https://m.edsoo.ru/DY2AF84T2

https://m.edsoo.ru/TS8OAINH2

41

Teopema o Tpéx
MEPIEHIUKYIIAPax

https://m.edsoo.ru/OWSLZ1RVZ




42

43

Teopema o Tpéx
NepHEHANKYIISpax
Teopema o Tpéx
HepIeHIUKYIIsIpax

https://m.edsoo.ru/OP44KE54N

https://m.edsoo.ru/OWGE1WDV3

44

KontponsHas pabora o Temam
"IleprieHAUKYISIPHOCTD MPSIMBIX
~ 1

U riockocte" u "Yriabl MexIy
NPSMBIMH U TIJIOCKOCTSAMU"

https://m.edsoo.ru/VOXABPOPB

45

[ToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOTPAHHUKA, BBIITYKJIbIE U
HEBBIYKJIbIE MHOTOTPaHHUKU;
pa3BEpTKa MHOTOI'paHHHKA

https://m.edsoo.ru/LSFTEZ80QX

46

[Ipu3ma: n-yronpHas npusma;
IPaHU U OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHAsI IPU3MBI;
OOKOBas 1 MOJIHAS TOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napajuieJienunes u ero
CBOMCTBA

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamuna: n-yroiapHas
NpamMua, FpaHud U OCHOBAHHE
MUpaMUJIbl; OOKOBAs U MOJIHAS
MTOBEPXHOCTh MTUPAMU/IBL;
IIpaBUJIbHAS U yCEUEHHAs
nupamMuia

https://m.edsoo.ru/1TOFEX00PA




49

[IpaBunIBHBIE MHOTOTPAHHUKMU:
HOHSITHE NTPABUIIBHOTO
MHOT'OTpaHHMKA; IPaBUIIbHAS
pu3Ma U NpaBUIbHAS
UPaMKJIa; IPABUIIbHAS
TpEeyroJibHasi NUpamMuaa u
MPaBWIbHBIN TeTpadip; KyO

https://m.edsoo.ru/LWNGFZTWE

50

[IpencrasieHue o NpaBUIBHBIX
MHOTI'OrpaHHUKAx: OKTasap,
JOJEKadIp U UKOCAIP.

https://m.edsoo.ru/06SHO2IDD

51

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHTEIHHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DNEeMEHTB CUMMETPUU B
nupamMuIax,
napaisenenunenax,
IPaBUIbHBIX MHOTOIPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Briancnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUaroHaJd, yTIIbl

https://m.edsoo.ru/EUP4AMN760

53

[Tnomans 6okoBOM
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTHU MPSMOM TIPU3MBI,
IJI0MIab OCHOBAHHM, TEOpEMa
0 OOKOBOI MOBEPXHOCTHU
IIPSAMOM TIPU3MBI

https://m.edsoo.ru/SQY9XSIL6

54

ITromane OOKOBOM
HOBerHOCTI/I nu HOBerHOCTI/I
HpaBHHBHOﬁ HI/IpaMI/I}IBI,

https://m.edsoo.ru/R22FHBG60




TeopeMa O IUIOIaAu O0KOBOM
IIOBEPXHOCTU YCEUEHHOU
IApaMUbI

KonTponbhas pabota no teme

55 1 https://m.edsoo.rut/VHYNJQMQD
"MHororpaHHuku"
56 [onsarue 06 06bEMe 1 https://m.edsoo.ru/GM1LC394G
57 O0BEM TUpamMu bl 1 https://m.edsoo.ru/B307PSWTC
58 O0BEM TUpamMuabl 1 https://m.edsoo.ru/PQZI9ED3YF
59 O0bEM TUpaMuIbI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpamMuabl 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM IpU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BbEM TPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM IpU3MBI 1 https://m.edsoo.ru/FIMQWO6KFT
64 KOHT]_?OHBHM pabora o reme 1 https://m.edso00.ru/23S5OISON
"O0BEMBI MHOTOTPAHHUKOB"
[ToBTOpEeHnue, 06001EeHNE
65 CHCTEMATH3ATIA 3Hafmn' 1 https://m.edsoo.ru/KXTOCIOJG
ITocTpoeHune ceueHui B
MHOTOTPaHHHUKE
[ToBTOpEeHnue, 06001EeHNE
CUCTEMAaTH3aIVs 3HAHUH.
Brrunciienue paccTosHUi:
66 MEXy IBYMSI TOUKaMH, OT 1 https://m.edsoo.ru/HKP6I3JUC
TOYKH IO MPSMOM, OT TOUKH [0
TUTOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU
67 Hrorosast koHTpOIBHAS paboTa 1 https://m.edsoo.ru/KB3EKOA9U




[ToBTOpeHME, 0600IIEHNE
cucTeMaTu3alys 3HaHuH.
Beluncienue yrios: Mexay

68 CKPEIMBAIOUIUMHUCS TPSIMBIMU, 1 https://m.edsoo.ru/X7CJU5LO0
MEXIY NMPSIMOH U IUIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB
MEXIY MIIOCKOCTIMU
OBHIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paaunyc,
JTUaMeTp; TUIOIIalb
MOBEPXHOCTHU CEpPbI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/TW8Z59CHJ

BzaumHoe pacnionoxenue
cdepsl ¥ TIOCKOCTH;
KacaTeJbHasl MI0CKOCTh K

cthepe; miomaas chepsl

https://m.edsoo.ru/YCMWC4M3I

Nzobpaxxenue chepsl, mapa Ha
miockoct. CedeHus mapa

https://m.eds00.ru/QDCFS8UGXE

Hunuuapuueckas
MOBEPXHOCTh, 00pa3yromue
UWIAHAPUYECKOMN
MMOBEPXHOCTHU, OCh
UWIAHAPUYECKON
MTOBEPXHOCTHU

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

Hunusap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,
00pa3syromas 1 0Ch; MJIOIIA b
OOKOBOM ¥ MOJTHOM
MOBEPXHOCTH

https://m.edsoo.ru/\WOJR979V9

N3o0pakeHue mumHIpa Ha
mockocTH. Pa3zBéprka
nunuHApa. CedeHust MUIMHIpa

https://m.edso0o.ru/OYMSPW10Z




(MI0CKOCTHI0, MapaJIeIbHOM
WJIY TIEPIICHIMKYIISIPHOM OCH
HUAJTUHIPA)

KoHnueckas HoBEpXHOCTb,
o0pa3yroline KOHU4eCKOn
IIOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHUE U BepIINHA,
00pasyroIias u oCh; TIIOMIA/Ib
OOKOBOH M MOJIHOM
MTOBEPXHOCTH

VY ceu€HHBbIN KOHYC:
00pa3yrolIye U BbICOTA;
OCHOBaHMA U OOKOBast
MIOBEPXHOCTh

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edsoo.ru/SOVNITU20

10

11

N306paxkenne koHyca Ha
MII0CKOCTH. Pa3BépTka KoHyca.
Ceuenus KoHyca
(MI0CKOCTHI0, MapaIebHON
OCHOBAHHIO, 1 MJIOCKOCTHIO,
pOXOosLIeH Yepe3 BepIInHY)
KomOunanus ten BpaiieHus u
MHOT'OI'PaHHHUKOB

https://m.edsoo.ru/OPVOCKUYU

https://m.edsoo.ru/4VHGTY X&8F

12

MHororpaHHuK, OMCaHHBIN
okoJ1o cepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK
WIH B TE€JIO BpalllEHUs

https://m.edsoo.ru/RMYY1STLP




13

14

[Toustie 06 00BEME.
OCHOBHbBIE CBOUCTBA 00BEMOB
TEN

O0BEM IUIMHpA, KOHYCa

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

https://m.edsoo.ru/W8TGNS5Z99

15

16

17

18

OO0BéM 1mIapa U mIomaIh
cdepsl

IToxoOuEble Tena B
npoctpancTBe. COOTHOIICHHS
MEXy TUTOIIAISIMHI
MOBEPXHOCTEN, 00BbEMaMHU
MOJA00HBIX TEJ

KonTponbnas pabota no
temam "Tena Bpamenus" u
"O6bembI Ten"

BexTop Ha mockoctu u B
IIPOCTPAHCTBE

https://m.edsoo.ru/G7TAYCMOTT

https://m.edsoo.ru/4NO4FYUUX

https://m.edsoo.ru/KCOMHISWW

https://m.edsoo.ru/AQ405SB7C

19

Clo)XKeHHE U BEIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

21

YMHOXKEHHE BCKTOpA Ha YHUCJIO

PasnosxeHne BEKTOpa 110 TPEM
HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuio napasienenumnena

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

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amay, cBI3aHHBIX C
MPUMEHEHUEM IIPABUII
JIEHCTBUN C BEKTOPAMU

https://m.edsoo.ru/73F23EPUS

23

KoopanaaTHO-BEKTOPHBII
METO/]I IPU PEIIEHUU
reOMETPUYECKUX 3aa4

https://m.edsoo.ru/BBII39Z77U




24

ITpsimoyronbHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1auu B
KOoOopauHaTax

https://m.edsoo.ru/X9TSDNSQ3

25

26

Yroa MeXy BEeKTOpaMH.
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB

Brruucnenue YIJIOB MCKAY
MMPpAMBIMHA U INIOCKOCTAMUA

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

27

KonTtponpsHas pabora no Teme
"BeKTOpbl U KOOPAUHATHI B
npocTtpaHcTBe"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpenue, 0600IICHNE 1
cUCTEeMaTU3alus 3HaHUM.
OcHoBHbI€ QUTYpBI, PaKTHI,
TEOPEMBI Kypca TUTaHUMETPHH

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

29

[ToBTOpenue, o6obIIeHNE U
cUCTEeMaTU3alus 3HaHUM.
OcHoBHbI€ QUTYpBI, PAKTHI,
TEOpEMBI Kypca IJIaHUMETPUU

https://m.edsoo.ru/VEMVY73YE

30

31

[ToBTOpeHnue, 0600IIeHNE U
CHCTEeMAaTH3aIus 3HAaHUH.
3amaun IIaHUMETPUH U
METO/IbI HX PEIICHUS

[ToBTOpeHnue, 0600IIeHNE U
cUCcTeMaTH3aIlus 3HaHUH.
3amaun IIaHUMETPUH U
METO/IbI HX PEIICHUS

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PIN2IF




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

32 1 https://m.edsoo.1u/ZY6BYLY7W
OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTePEOMETPHH
HroroBast KOHTpOIbHAS

33 1 https://m.eds00.ru/VP8CXOC4C
pabora
IToBTOpenue, 0600IICHNE

34 propenn = Hlf " 1 https://m.edsoo.ru/70QSTDCAP
cucreMaru3anus 3HaHuil

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJbTarta
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMasi, INIOCKOCTh
75 [TpuMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX MPU PEUICHUH
' reOMETPHUECKUX 33124
73 OnepupoBaTh TOHATHAMHU: TAPAJUIETBHOCTh M HEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KnaccugunupoBarh B3aMHOE paclioyIoKEHUE MPSMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMH: JBYTPAHHBIN YTOJI, TPaHU ABYTPAHHOTO yTJa,
7.5 pedpo IBYrpaHHOTO YIJIa, JUHEWHBIA yroj JABYrpaHHOTO Yria,
rpagycHas Mepa JBYTPaHHOTO yria
OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBIMYKIIBIH
7.6 MHOTOTPaHHHK, JJIEMEHTHI MHOTOTpaHHHKA, MIPaBWIIbHBIN
MHOTOTPaHHHK
77 Pacrio3naBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MTUpaMuja, IpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenune, Kyo)
KnaccupumupoBath MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS IS
. kinaccupukanud  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAaHHHKH,
' MPaBWJIbHBIE MHOTOTPAHHHUKH, TPSMbIE ¥ HAKJIOHHBIC IPU3MBEI,
napasuieNenue /bl
79 OnepupoBaTb  MOHATHUAMHU: CeKymlas  IJIOCKOCTb,  CEUCHHE
‘ MHOTOTPaHHUKOB
210 OOBSICHITh TPUHIUIBI TMOCTPOCHHUS CEUYEHUH MHOTOTPAaHHHUKOB,

HCITOJIB3YsI METO/T CIIC/IOB




7.11

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJIHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTeX U W3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢duryp: Bua cBepxy, cOOKy, CHU3Y

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUICCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, MNPUMCHAA H3BCCTHBIC AHAJIMTHYCCKUEC MCTOABI IIPU
pemiCHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHCIICHHC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

Pemrats 3a1a41 Ha HAXOXKICHHUEC rCOMCTPUYCCKUX BECJIMYHH 110 06pa3uaM
I aJilropyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
peIICHUN CTAaHAAPTHBIX MAaTCMAaTUYCCKUX 3a/ad Ha BbIYMCICHUC YIJIOB
MCKAY CKPCHIUBAOINHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.19

Boruucisate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpusma, mnHpamuga) C HOpuMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHONIEHUS MEKTy TUTOIIAIMU TIOBEPXHOCTEH, 00BEMaMU MO JOOHBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTbh CUMMECTPUHU, HEHTP, OCh U IINIOCKOCTh CUMMCTPUN (1)I/Il"yp]i>l

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(GOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEACTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, Npeamnoararomnx HECKOJBKO IIaroB pPCIICHHsA, C€CIIH YCIIOBUSA
IMPUMCHCHUA 3a1aHbI B SIBHOU (1)0pMC

HpI/IMCHHTL HpOCTeI\/'II_HI/Ie NporpaMMHBIC CpCACTBA H OSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMbBI IIpU PEHICHUU CTCPCOMETPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUpoac u

KN3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[IpuMeHATh TOMYYEHHBIE 3HAHUSA Ha MPAKTHKE: aHATU3UPOBAThH
peanbHBIe CHUTYyallMd W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoIecce
MOWCKA pEeIICHUsI MaTeMaTW4ecku C(OpMyIUpOBAaHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTYyallld Ha S3bIKE T€OMETPUH, HCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUCM I'COMCTPUUCCKHUX MOHSATHU U




TEeopeM, amnmapara anreOpsl, pemaTh MPAKTUICCKUE 3a/1a4H, CBI3aHHBIC

C HAXOXXACHUEM I'COMCTPHUICCKUX BECIINYHH

11 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eometpust
OmnepupoBatb TOHSATHSIMH: [VJIMHIPUYECKast MIOBEPXHOCTH,
61 oOpa3yolye IUIUHAPUIECKONH MOBEPXHOCTH, LUIUHAP, KOHUYECKAas
' MIOBEPXHOCTh, O00pa3ylolue KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas moOBepXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOMYUYEHUS TEI BpaIllCHUS
6.4 KnaccudumupoBaTs B3auMHOE pacnoyioxkeHHe chephl U MITOCKOCTH
OnepupoBaTh NOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IIapOBO CJIOM, OCHOBAaHHUE IIapOBOTO CIIOS, BHICOTA
1IapOBOTO CJIO0SI, IIApOBOM CEKTOP
6.6 Bbruaucnare 00bEMBI W TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
. TeOMETPHUECKUX TeJI C MPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy H
6.7 ONMCaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WU
TEJIO BpaIlleHUs
. BbIUNCIIATE COOTHOLIEHHS MEXAY IUIOMIAJIMH TOBEPXHOCTEH U
' 00BbEMamMH MOJOOHBIX Tel
6.9 N3006pakaTh nzydaemble GUTYpbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKHW M3 PHCYHKOB IPOCTBIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpallleHUs
W3Bnekarb, MHTEPIPETUPOBATh U MPEOOPa30BBIBATE MHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PHUrypax, MPENCTaBICHHYIO Ha

yepTexkax U pucyHKax




6.12

[TpumeHnsTh reomMeTpruecKue (hakThl 1Jis pEHIeHUs CTEPEOMETPUYECKIX
3a/1a4, MPEANOIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00aaoT
[TprMeHsATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB HNOHATHUAMUA: ACKAPTOBbLI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BECKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BEKTOpPpAaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOPA HA YHCJIO, YI'OJI
MCXKAY BCKTOpAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate mpocreiimme TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10Ka3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0XJIEHNE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IMPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE ITPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCliIO3HABATh IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATH TONy4eHHBIE 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBATh
peanbHbIe CUTYyallMM W IPUMEHSTh U3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH COpPMYIUPOBAHHON MPOOIEMBI,
MOZICJIMPOBATh PEAJIbHBIE CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEIH C UCIOJBb30BAHNEM F€OMETPUUECKHUX MOHATUN U
TEopeM, amnnapara ajareopsl, perarb NPaKTHUECKUE 3a/1a4H, CBA3aHHBIC

C HAXOXXACHUEM I'€COMCTPUICCKUX BCJIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

['eomerpus

OCHOBHBIE TOHSTHS CTCPCOMCTpPHUH. Tqua, ImpsAMasd, IIJIOCKOCTb, IMPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUU: AKCHOMBI

CTCPpCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmonoxkeHue TOpSIMBIX B MPOCTPAHCTBE: IepeceKaroiuecs,
NapajuleJbHbIE W CKpelmuBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B TMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPAICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMA CTOPOHAMH, YroJl MEXKIAYy TMpPsSAMBIMA B IPOCTPAHCTBE.
[TapannenpsHOCTH TJTOCKOCTEH: napasiebHbIe MIJIOCKOCTH, CBONCTBA
napajuienbHbIX minockocted. [Ipocreiime mpocTpaHCTBEHHBIE (GUTYPHI  Ha

IUIOCKOCTHU: TETPadIp, KyO, apajuieNIeuIe]1, TOCTPOCHUE CEUCHHI

7.3

[TepieHAMKYASAPHOCTh TPAMOM M IUIOCKOCTH: NEPNEHIUKYJSAPHBIE MPAMbIE B
MPOCTPAHCTBE, INpPSMbIC NApaUICIbHbIE W MEPHEHAUKYISPHBIE K IUIOCKOCTH,
MpPU3HAK NEPHEHIUKYIIPHOCTH NPSMOM M TUIOCKOCTH, TE€OpeMa O MpSAMOU
MEPIICHANKYISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXKAY MPAMON U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJi, JIMHEWHBIA yTroJd JBYTPAHHOrO  YyIJia.
[IeprieHaAMKYSp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 110 TIIIOCKOCTH, TIPOEKITHS (PUTYPHI HA TIIOCKOCTH. [leprneHuKynsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPNEHIUKYIPHOCTH JIBYX IUIOCKOCTEd. Teopema o TpExX

MEPIEHIUKYISIPAX

7.4

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOIPDAHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOI'PAaHHHKH, Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi ¥ HAKJIOHHAS NPU3MBbI, OOKOBasi U
MIOJIHAs MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajuiejienume] U ero coucrsa. Ilupamupa: n-yrosnpHas nupamMuaa, TpaHd U
OCHOBaHUE MUPaMU/JIbl, OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U

yceuéHHas NUpaMuja. OJIEMEHTbl Hpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

1.7

MHOT'OTPAaHHUKHU: ITOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IPABWIbHAS IpU3Ma U
IIpaBWIbHAsg IUPaMUJa, IIPaBWIbHAs TPEYroJibHAas INUPAMHIA WM IIPaBUJIbHBIN
Terpa’qp, KyO. IIpencraBneHwe O TNpPaBUIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AO0ACKa’ Ap U UKOCASAPYIruc Ceuenus IPU3MBbI U ITMPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpSIMOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, napajjicjicnmicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbluuciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPsAMOM Ipu3Msbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPAaBUJIBHOM IHpaMUIbl, TEOpeMa O IUIOLIAIAN

yceuénHoii nupamubl. [Tostie 06 06béme. OOBEM MUPaMUIBI, TPU3IMBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unuHaapudeckass MOBEPXHOCTh, OOpa3ymOIIMEe HUIWHIPUYECKON MOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHOBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIOMIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

KoHnnueckasi mOBEpXHOCTh, OOpa3yrOIIME KOHUYECKOW IMOBEPXHOCTH, OCh |
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAh OOKOBOW H TIOMHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiue U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOMIalb HOBEpXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cepe, MmIomaisb

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUIIMHApPA U KOHYCa

6.5

KoMmOuHammu Ten BpalleHWss ¥ MHOTOTPAaHHMKOB. MHOTOTPaHHUK, OMUCAHHBIN

0KOJI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WX TEJIO BPALLICHUS

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
OPsIMOYTOJIBHOTO Tapajuienienunena u ciueactsuss u3 He€. OOBEM WIHMHIpA,

koHyca. O0BEM mapa u miomanb chepol




[MomoOuble Tema B mpoctpaHcTBe. COOTHONICHHS MEXAY — IUIOIMIAISIMU

67 MOBEPXHOCTEH, 00bEMAMHU MTOTOO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SILEE Yepe3 BEPILNHY), CEUEHUs LIapa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [IpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaThel BekTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTrojl MexAy Bekropamu. CkaasipHoe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu JOKa3aTenbCTB, alrOPUTMAMHU PEIICHHs 3ajad;
yMeHue (popMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKCcMoMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMyIHPOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE U TPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH NIPUMEPbl U KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIUU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKICHUS
npu pPClICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBHUJIbHOCTDb
paccyXJeHUi; yMEHHE ONEepUpOBaTh MOHATUSIMH: MHOXECTBO,
IIOAMHOKECTBO, OI€palMu HaJ MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BaATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi ONUCAaHUS  pealbHBIX
IIpOLECCOB 1 SIBJICHUH U Inpu pCIICHUHU 3a/1a4, B TOM 4YUCJIC U3 APYTHUX
y4eOHBIX MTPEIMETOB; YMEHUE ONIEPUPOBATH OHATUAMU: Tpad, CBIA3HBII
rpad, nepeBo, LHKJI, Tpad Ha IIJIOCKOCTH; YMEHHME 3a/JaBaTh U
OTMMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHSIMU: HAaTYpPaJIbHOE YHUCIIO, IIEJI0€ YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTelleM, KOPEHb HATypabHOM CTEIIEHH, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENeHb C JIEWCTBUTEIBHBIM
IoKaszaTejeM, JorapuM 4ucia, CHHYC, KOCHHYC U TaHI€HC
IIPOU3BOJILHOIO 4YHCJIA, OCTATOK 10 MOAYJI0, PalMOHAIBHOE YHUCIIO,
MPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN, YMEHHME HCIO0JIb30BaTh
MPU3HAKYU JETMMOCTH, HAUMEHbIINHM OOIIMIA AEIUTeNb U HaMEHbIIIee
of1iee KpaTHOE, aArOpuT™M EBKIIMAA npu pereHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3MIUOHHBIMA CUCTEMaMH CYHUCIICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHMs BBHIPAKEHUN CO

CTENEeHsMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pPAITMOHATBHBIX




BBIPQ)XEHUH; YMEHHE ONEpUPOBATh MOHITUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHyuecKas ~ IPOTPeccHs,  TEOMETPUYECKas  MPOTPECCHs,
O0eckoHeuyHO yObIBaolasi TreoMeTpudecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCJEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEeHT KOMILJIEKCHOTO 4Hcia, popMa 3alHCH KOMIUIEKCHBIX YHCEN
(reomerpudeckasi, TPUTOHOMETpHUYECKass M aiureOpamyeckas); yMeTh
MPOU3BOIUTH APUPMETUIECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
NPUBOIUTH  MPUMEPHl  UCIIOJIIB30BAHUS  KOMIUIEKCHBIX — YHCEI;
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHu€e onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, MX CHUCTEMBbl, yMEHUE OIEPUPOBATH
MOHATHUSIMH: TOXJIECTBO, TOKJECTBEHHOE IPeo0pa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUJILHOCTH
YPaBHEHUW, HEPABEHCTB M CHUCTEM; yMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA W CHCTEMBI C IIapaMEeTpPOM; IIPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUS MATEMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(GyHKIIUH, SKCTpEMYM (YHKIMH, HauOoIblllee U HaUMEHbIIIee 3HAYCHUSI
(GyHKIMM Ha TPOMEXKYTKE, HEmpepblBHAs (DYHKIMS, ACHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reoMeTpUUECKUil 1 (pU3MUECKHil CMBIC TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAenéHHbI MHTErpajl; YMEHHE HaxOIuUTh AaCUMITOTHI Ipadukxa
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHM, HAXOUTh ypaBHEHUE KacaTelIbHOMI
K TpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIEC JIEMEHTAPHBIX
(GyHKIMH; yMEHHE HCIOJIb30BATh IMPOU3BOAHYIO Ui HCCIEIOBAaHUS
(GyHKUIMH, HAXOAUTh HAMOOJBIINE U HAMMEHBIINE 3HAYCHUS (PYHKIIHI;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMaTUUCCKOT O aHAIN3a; IPUMCHSATD IMIPOU3BOAHYIO JJISI HAXOXKIACHUS




HaWJIy4dllero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IIOMAIN U 0OBEMBI
¢Gury ¢ moMomp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMA, KOMIO3ULUS QYHKIMNA, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHKUMsA, — pandoHadbHas — (QYHKOMSA, — CTeeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKUMHU, TOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKN U3yYEHHBIX (DYHKIHHA, BBIMOIHATH peoOpa3oBaHus
rpaduKoB GYHKLUH, UCIIOJIB30BaTh Ipa(UKH JUIsl U3y4EHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEXy BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 3a/J1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHU,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3aa4, UCCIEI0BATh IMOJy4YCHHOE PELICHUE U
OLICHMBATh MpPaBAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyallMd HA S3BIKE MATEMATUKHU; COCTABIIATH BBIPAXKCHUS,
YpPaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh IIOCTPOECHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMeHue omnepupoBaTh IMOHATHUSMHU: CpefaHee apuMeTHYecKoe,
MeqraHa, HauOoJIblllee ¥ HAaUMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpPMAIMIO, TIPEACTABICHHYI0 B Ta0JiMIax, Ha
auarpammax, rpadukax, OTpa)xxaronlyro CBONCTBA peabHBIX MPOLIECCOB
W SIBJICHUH; TPEACTaBIATh WH(POpPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHUE JIaHHbIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpaUyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




Fpa(l)I/I‘-IeCKI/I HUCCiICaJ0BaTb COBMCCTHBIC Ha6JIIOI[eHI/ISI C IIOMOIIIBIO

JyarpamMm paccerBaHUS U JIMHEHHOM perpeccuu

YMeHnue onepupoBaTh MOHSATUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(OpMyIIBI CIOXKEHUS U YMHOXKCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, koMOuHaTOpHBIE (aKThl U
(GOpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEepUPOBaTh TMOHATHSMH: CIlydyailHas BeJIMYMHA, pacIlpeieicHe
BEpPOSITHOCTEH, MAaTEMaTUUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIapTHOE
OTKJIOHEHHE CIIy4allHOM BeNWYMHBI, (YHKIUU paclpeielieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeseneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i pelieHus 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX WCCIICOBAHUI;, YMEHHE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCE B
MPUPOAHBIX U OOILIECTBEHHBIX SBICHHIX; YMEHHE OINEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OmHOM HploTOHA; yMeHUE MPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCy X ACHUS IS PEIICHHS 3a]1ay; OLEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBISITh BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUM yrodi,
JNBYTPAHHBIA YTOJ, TPEXTPAHHBIM YIoJl, CKPEIIHMBAKOLIUECS MpPSMBIE,
MapaJuIEIbHOCTD U MEPIEHIUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJI MEXAY HMPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad H3y4YeHHble (DaKThl U TEOPEMBI IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOLIBI0 I€OMETPUYECKUX IMOHATHM U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIAMU: IUIOMAnb GUrypsl, 00bEM GUrypsl,
MHOT'OTPaHHHK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

Ky0, mapaiienenurnesn, npu3Ma, nupamuja, Gpurypa m HOBEPXHOCThH
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BpallICHUs, IUIUHP, KOHYC, IIap, cdepa, miomaab cepsl, MmIomaab
MOBEPXHOCTU MHUPAMHUIbI, MPU3MbI, KOHYCA, IUIUHIPa, 00bEM KyOa,
MPSIMOYTOJIBHOT'O TTapaJuIeJIenuIiea, MUPAMUIBL, IPU3MBbI, UIWHAPA,
KOHYCa, I11apa, pa3BEéPTKa MOBEPXHOCTH, CEYCHUS] KOHYCA U IUIMHAPA,
napajuielibHble OCH WJIM OCHOBAaHWIO, CCUCHHE IIApa, IUIOCKOCTb,
Kacaromascss chepsl, MWIMHAPA, KOHYCa, YMEHHE CTPOUTH CEYCHHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHCIE C IOMOIIBIO AIICKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHX (Uryp,
CaMOCTOSATEIILHO (POPMYIMPOBATH ONMPEACICHUS HM3Yy4aeMbIX (QHTYD,
BbIIBHUT'aTh TUIIOTC3BI O CBOHCTBax H IMpU3HaKax TICOMCTPUYCCKUX
¢buryp, 00OOCHOBBIBATH WM OIPOBEPraTh HX; YMCHHE MPOBOIUTH
KiIaccupukanuo (GUTYp 1O PA3NIMYHBIM TIPU3HAKAM, BBIOIHATH

HeO6XOI[I/IMBIe JAOITIOJIHUTCIIBHBIC ITIOCTPOCHHA

YMeHue onepupoBaTh IMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE,
TapajuIeNbHBINA EPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue NOJ00Ms, MOJOOHBIE (GUTYpHl; YMEHHE
pacrio3HaBaTh paBHBIE U TIOJOOHBIE (PUTYPHI, B TOM YHCJE B MIPHUPO/IE,
HCKYCCTBE, apXUTEKTYpe; MCIOJIb30BaTh T€OMETPUUYECKHE OTHOILICHHUS
NpHU pEIIeHUH 3a/1a4;, HaXOTUTh I€OMETPUYECKHE BEIHYUHBI (JITHHA,
yroj, miom@anb, o0bEM) MpHU pelleHHH 3a1ad U3 APYrHX Y4eOHBIX
MIPEIMETOB U U3 PEATbHOM KU3HU; YMEHUE BEIYUCIISATH TEOMETPUIECKIE
BEIMYMHBI (JUIMHA, YTOJ, IUIOIab, 00BEM, IJIOLIAb MOBEPXHOCTH),
UCTIOJNB3ysl M3y4YeHHBIE (HOPMYIBI W METONBI, B TOM YHCJE: IUIOIIAIb
MIOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IWIMHAPA, TIOMAb ChEpHI;
00BEM Ky0a, IPSIMOYTOIBFHOTO TMapaljIeNienuIesa, MUPaMHUJIbI, TIPU3MBI,
HWIMHIPA, KOHYyca, IIapa; yMEHHE HaXOJUTh OTHOLICHHE OO0BEMOB

MOo1I00HBIX QUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAsg  CHUCTEMa
KOOpJWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPAa HA YHUCIIO, Pa3IoKEHUE BEKTOpaA IO
0a3ucy, CKaJlsipHOE MPOM3BEICHUE, BEKTOPHOE IMPOU3BEICHHE, Yroil
MEXAYy  BEKTOpaMH; yMEHHE  HCIOJIb30BaThb  BEKTOPHBIM U
KOOpJAMHATHBIA METOA Ui PELIEHUs F€OMETPUYECKHUX 3ajad M 3a1ad

JIpYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAINIMM METOJ JJIs peUIeHMs 3a/layi;
[IOHMMAaHHE 3HAYUMOCTH MAaTEMaTUKA B H3YYEHUU MPUPOJHBIX U
OOIIIECTBEHHBIX MPOLECCOB M SBJICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon

1 Uucna 1 BIYUCIICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

15 Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpOoH

13 Apudmernueckuil KopeHb HaTypaJIbHOM creneHu. JleHcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HAaTypaJIbHON CTEIIEHU

14 Crenenp ¢ nensiM mnokasartesneM. CTelneHb € palMOHAIBHBIM IIOKAa3aTEIIEM.
' CBoiicTBa cTeneHU

s CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHI'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHble JOrapupMbl

JlelicTBUTENnbHBIE 4YKCIa. ApUMETHUECKHE OIepaluud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [IpuOnkEéHHbIe BBIYUCIIEHNUS, TPaBUla OKPYTJIEHUS, TPUKHUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 YpaBHEHHUsI U HEPABEHCTBA

2.1 Lenble u 1poOHO-pallMOHANIbHbIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTpuueckue ypaBHEHHUs

2.4 [TokazarenbHble U IorapupMUUECKIE YPaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHaibHble HEPABEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA

2.8 TpuroHomeTpuuecKe HEPaBeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTpUILIbI




3 OyHKIMH U TpaPuKH
31 @Oynkius, crnocods! 3axanus ¢yHkuuu. I'padux GyHkuuu. Bzaumao oOpaTHbIE
' ¢dbynkuun. YerHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
Ob6nacTh ompeneiaeHuss U MHOXeCTBO 3HaueHMi GyHkuuu. Hymu dynkuuu.
39 [IpomMexxyTKu  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl 1 MUHUMYMbl (pyHkuuu. HambGomblnee W HavMeHbllee 3HAuY€HUE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennas ¢yHKUIMs C HaTypalbHBIM M LENbIM MokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpPHs n-0i CTENEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIIUA, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcumnToTel TpadukoB QyHknuii. CpoicTBa  (QyHKIHIA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Havana maTremaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (YHKIIUHA
[IpumeneHne NpouM3BOAHON K HCCIENOBAHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxnenne HanOobIIero 1 HauMEHBIIEro 3HaYeHUs QYHKIIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHokecTBa 1 JIOTUKA
5.1 MHoO)kecTBO, Onepaly HaJl MHOKecTBaMu. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuK"
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa u Hadana maTematudeckoro ananusa. 10-11 kmacc. Anmmmos 11LA.,
Komsrun FO.M., Tkauea M.B. u np. Akunoneproe o61mectBo «M3naTenbcTBo
«IIpocsemienne»

» MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHUYeCKOTO aHAJIN3a, TeOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kanomues C.b. u ap.
Axunonepnoe o6mectBo «M3narenscro «lIpocsemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
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