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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CPEAHEro 00Iero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJI1 CaMOpPa3BUTHs M HENPEPBHIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUUYECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPaBUIBHBIX IPEACTABICHUM O CYIIHOCTH M IPOUCXOXKIECHUH IE€OMETPUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJICTMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh M3yUEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIECHUs Te€OMETPUUYECKUX 3a7ay, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesATeNbHOCTH dYesnoBeka. OpHeHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3Hble BUIbI yUeOHOM U TPYAOBOU JAESTEIILHOCTH, SBIISIETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KAadyeCcTB, IMO3TOMY aKTyalbHa 3ajadya
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITENIHOCTH IO MHOTUM HAIPABJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TIEOMETPUYECKMX 3HAHUH M  JIEHCTBUM, cleUu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJaroIuXcs CPEIHEN IIKOJbI, HE MCIBITHIBABIINX 3HAUYMUTENBHBIX 3aTPyIHEHUIN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
Cen(PUKON TeOMETPUU U HEOOXOAMMBIE IJIA KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuoOpUTEeTHBIMH 3aJadyaMH  OCBOGHHUS  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 (opMHpOBaHME MPEICTABICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHUs KaKk
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

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

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e PAa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENbCKIUX YMEHUN, KPUTHUHOCTH
MBILUIEHHUS],;



e (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpYruX  y4eOHbIX  MPEIMETOB,  MPOSBICHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJHUPYET NMPOTEKAaHNE UHTYUTUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUIIIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuUTHE NPOCTPAHCTBEHHBIX IPEIACTABICHUMN Y
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NTPOBOJUTCS C OMOPOM HA HAMISAHOCTh, a
olepupoBaHue 00pa3oM — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOGHMSI paboyell mporpamMmbl, pachpeneNEéHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MNpPEJCTaBICHUNA OOYydYaroluXCs, pacIIUpss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce 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. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY NPSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISAPHOCTD NPSIMOU U IUIOCKOCTU: NEPIECHANKYIISPHBIC MPSIMbIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojgd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUTOCKOcTeR. Teopema o TpéEX
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
Npu3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPHU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yceu€HHad mnupaMuaa. OJIEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX 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.



Brruucnenue d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuaapuueckas MTOBEPXHOCT, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONAAhr OOKOBONW U TIOJHOU
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHus 1 MHOTOTPaHHUKOB. MHOTOIrpaHHMK, OTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

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

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPIIHUHY), CEUCHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCio. Paszno)keHne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemenne 3amad, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



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



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OTHUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a]1a4, PEIICHUI, pACCYKICHUI1; BOCHPUUMYHUBOCTHIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYAOJIIOOHUS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHUIO U



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

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CpPeIbl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH UX BO3MOYHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeYeCKOW IesATEeIbHOCTH, JTaloB ¢
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
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 — noznasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABJIATH U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAIN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

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

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHHS U BBIBOBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

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  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEICTABIATh €€ B Pa3Iu4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0wmenne:

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



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM popme popMyTHpOBaTh pa3HOTIIACHs, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIUBUYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
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 WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX ONOOK, BHISBICHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath 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.

KnaccugummpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

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

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

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

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

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpPaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIYUCIISITH COOTHOLICHHS MEXTy TUIOIIAISIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B TMPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEKaxX U
pUCYHKaX.

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

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA W DIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsTh TMOMy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peasibHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TTOHITHHN M TEOPEM, anmapara aareOphl; pemaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

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

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

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

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; cepa, BiMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

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

BrITTOTHSTH (BBIHOCHBIC) IIJIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B MPOCTPAHCTBE.

BbITIONHATE  IEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHM 00JIaat0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHIATUIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpa, YroJl MEXIy
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAaHAPHbIE
BEKTODBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpPAMHM, CKAJIPHOE IMpPOU3BEACHUE, PACKIAbIBaTh BEKTOp IO JABYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTh reomeTpudeckue (GakThl A1 PEIICHUS CTEPEOMETPHUUECKHX 3a/1ad,
MPENOJIarafoIIuX HECKOJIBKO MIAr0B PEIIECHUS, €CIH YCIOBUS IPUMEHEHUS 3aaHbl
B sIBHOU (popme.

Pemarp mpocreiinme reoMeTpuyecKrde 3ajjaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3amaunm Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKHMX OTHOIICHUN U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
U3BECTHbIE METO/IbI PU PELICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpyuMeHsTh MOJIydeHHbIE 3HAHHUS Ha TMPAKTUKE: aHAJIM3UPOBATh pPEaJbHBIC
CUTyalldd W TIPUMEHATh W3y4YCHHBIC TIOHATHS B TMPOIECCE TMOWCKA PEIICHHS
MaTeMaTHUeCKd CHOPMYIHPOBAHHONW TPOOJIEMBbI, MOJAETUPOBATH peajbHbIC
CUTyalldd Ha $S3bIKE TEOMETPHH, WCCIEAOBaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
NPAKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKJCHHUEM I€OMETPUUECKHUX BEIHUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bubmuoreka [IOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHquKyISIPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
> MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: ceueHusl, paCCTOSHUS U yIIIbl 4 1 bubmorexa HOK
p ' P ' https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 OObemer Tex > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, o6odIIEHNE, 7 1 bu6mmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOT'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypcsl
OCHOBHBIE TIOHATHS CTEPEOMETPHUHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpaHcTBo. IIpaBuima
1 1/1506 I;)KGHI/HI Hapnc Kax: 1 bubmorexa LOK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajuIeNbHBIX IPSIMBIX (OTPE3KOB),
CepeHBI OTpE3Ka
[TonsaTHA: nepecekarommecs
2 IUIOCKOCTH, IIEPECEKAIOIINECS 1 bubmorexa [TOK
- 11ep https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ II0CKOCTh
[TonsTHs: mepecekaronuecs
3 IUIOCKOCTH, IIEPECEKAIOIINECS 1 bubmorexa LOK
- 11ep https://m.edso0o.ru/db685e73
npsiMasi ¥ II0CKOCTh
3HaKOMCTBO C MHOTOTPaHHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmuoreka [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.eds00.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 Kyde u

5 OUpaMUIE, UX Pa3BEPTKU U MOJEIN 1 bubmmorexa [TOK

P > MIX PasBep ' https://m.eds00.ru/b30dff38
CeueHnst MHOTOIpaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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HavansHbie cBeieHNS 0 KyOe u

6 nupamuie, X pa3BEPTKU U MOJIEIH. BuGmorexa LIOK
https://m.edsoo.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTHE 006 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcCMOMaTUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CIICACTBHA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

9 MIOCTPOCHHUU CTEPEOMETPUH: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CIICACTBHA U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUH U https://m.edso00.ru/258fc245
CIICACTBHA U3 HUX
B3anmMHoe pacnosioxkeHue npsMbIX B

1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubnuorexa [IOK
MapajuIeIbHbIE U CKPEITUBAIOIINECS https://m.edso00.ru/1a2520f6
IIpsIMBIE
[TapannenbHOCTh NPSMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE:

12 [apajuleNIbHbIE IPSIMBIE B Bubmiorexa LIOK

MIPOCTPAHCTBE; MAPaJUIEIbHOCTh
TPEX MPSAMBIX

https://m.edso0.ru/93ad36b3
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[TapayienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

13
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/eeld19b9
IJI0CKOCTH
14 VYT1Iibl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYroia Mexay npsAMBIMU B bubnnorexa [HOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
MapajieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napamienbHbIX bubnunorexa [JOK
IIJIOCKOCTEN https://m.edso00.ru/e504d656
[Ipocrelimye npoCTpaHCTBEHHBIE
19 (pllzr bl Ha nnoixoclin' TETpad bubmmorexa [OK
P + TOTPEOID, https://m.edsoo.ru/4a28dc02
KyO, mapasienenumne/
bu6mmoreka [IOK
20 I1 i
OCTPOCIIHE CeHeHit https://m.eds00.ru/1d434d0f
bubmuorexa [JOK
21 IT i
OCTPOCHG CeHeHitl https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[Ipsimble M TUIOCKOCTH B bubnuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.eds00.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTD NPAMOU U
PHEHAMIEYTD P bu6mmoreka [IOK
23 TUIOCKOCTH: TIEPIICHIUKYIISIPHBIC

IIpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napasuienbHbIEe U bubmumoreka [IOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble apasenbHele U bubnuoreka [IOK
MEPIIECHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHauKyJISpHOCTH bubnnorexa [HOK
MPSMOM U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIECHANKYISIPHOMN MIIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubnnorexka [JOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edso00.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edso0.ru/33c477d3
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

39 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnmnoreka [JOK
paccTosgHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

33 paccTosiHue OT TOYKH JI0 IIJIOCKOCTH, bubnuorexa [IOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
MJI0CKOCTH

34 IlepnieHquKyIsAp U HAKJIOHHBIE: bubnuoreka [IOK

pacCToAHUC OT TOYKHU 0 IJIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT NPSMOU 10

IIJIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnunoreka [HOK
IIPSIMOM U TUIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIA yToi bubnmoreka [JOK
JIBYTPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnnorexa [HOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[TeprieHAMKYASAPHOCTD IIOCKOCTEM:
38 1} E?;H&KH neyneg WKYJISIPHOCTH bubmmorexa LIOK
P p fI P https://m.edsoo.ru/ec3e2da3
JIBYX TJIOCKOCTEH
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
39 MIPU3HAK NEPIEHANKYISIPHOCTH bubmmorexa LIOK
P P fl yp https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEH
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
40 m 11;3Ha1<ﬂ neyne}pl HKYJISIPHOCTH bubnuorexa LIOK
P P fl yp https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEMN
41 Teopema o TpEX NMepreHAUKYIIpax bubnuorexa LIOK
P P PHCHAAKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NMeprneHANKYIIpax bubmmorexa LIOK
P P PHCHAKYIVP https://m.edso0o.ru/52188a7d
43 Teopema 0 TpEX NMepreHANKYIIpax bubmmorexa LIOK
P P PHCHANKYIUIP https://m.eds00.ru/9f246736
KonTponpHas paborta mo Temam
44 "IlepneH IUKYISIPHOCTD NPSAMBIX U bubmuoreka [IOK

mrockocteil" u "Y sl Mexay
NPSAMBIMH U TIJIOCKOCTAMM"

https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI

bubmuoreka [JOK

45 MHOTOTpaHHUKA, BBITYKJIbIC U
P Y https://m.eds00.ru/2d24e873
HEBBIMYKJIbIE MHOTOTPaHHUKY;
pa3BEépPTKa MHOTOTPaHHHKA
IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS MIPU3MBIL; IIpsAMast U bubnuorexa [JOK
46
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCThH PU3MBI
47 [Tapannenenunen, npsMOyTroJIbHBIN bubnuorexa [JOK
MapajuieenuIie]l U €ro CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamuna: N-yroibHas nupammuaa,
TpaHu ¥ OCHOBAHHE MMUPAMHU/IBI;
48 OOKOBas U TIOJTHAS TIOBEPXHOCTh bubmmorexa [JOK
P https://m.edsoo.ru/fblcd0asS
MMUPAMHU/IBI; IPABUIIbHAS U
yCeu€HHas nupaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSATHE TTPABUIILHOTO
49 MHOTOTpaHHHKA; IIPaBUIIbHAS bubnuoreka [IOK
IIpU3Ma U MPaBUIbHAS TUPAMHUJIA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TTUPAMHIA
Y TIPaBWJIBHBIN TETPAdp; KyO
[IpencraBnenue o MpaBUIbHBIX
50 MHOTOTPAaHHHKAX: OKTad bubmorexa LOK
P ) P> https://m.edsoo.ru/a0fdd5bf
NOJEKa’Ap U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
51 CUMMETPHSI OTHOCUTEIIBHO TOUYKH, bubnmoreka [JOK

MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETpHUU B TUPAMUJIAX,

https://m.edsoo.ru/b9e777d9
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napajiiejacnuicaax, mpaBuJIbHbIX
MHOI'OI'paHHHUKax

BrlunciieHue 3j1eMEHTOB

bu6mmoreka [IOK

2 5
> MHOTOTPaHHHKOB: pEOpa, https://m.edsoo.ru/6cdbecef
JaroHaJd, YTkl
[Tnomaae 60KOBOI MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH MPSAMOM
53 MPU3MBI, IUIOIIAdh OCHOBAHHM bubmorexa [JOK
p ’ ta . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBON OBEPXHOCTU
IIPSIMOM IPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIILHOMN
54 MUPaMHJIbI, TEOPEMA O THIOIAIH bubmorexa HOK
p 011 - TeOp m g . https://m.edso0.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
A PAMH/TBI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
" bubmuorexa [JOK
56 IT
onsThe 00 00BEMe https://m.edso0.ru/7ad0020b
" bubnmoreka [JOK
> Onem Hpavib! https://m.eds00.ru/235171b3
" bubnmoreka [JOK
%8 OObEM mipaviLe! https://m.edsoo.ru/f47dfefd
" bubnmnoreka [JOK
59 OOwEM MupaMu et https://m.eds00.ru/79¢10312
. bu6mmoreka [IOK
60 OObCM npavi b https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorera [JOK

https://m.edso00.ru/79853608
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bubmuorexa [JOK

62 OObEm MpH3Me! L https://m.eds00.ru/1e053890
. bu6mmoreka [IOK
63 OObEm MpH3Me! L https://m.edso00.ru/482d3f51
64 KounTponbhas pabota no teme 1 bubnmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 cucTeMaTu3alus 3HaHHM. 1 bubnuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHHM.
Brrunciienue paccTosiHun: Mex
66 JIBYMSI TO‘IKaNII:)I/I, OT TOYKH 1O v 1 bubmorexa HOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXIY CKPEIMBaIOIIUMUCS
MPSIMBIMU
bu6mmoreka [JOK
67 Hrorosas koRTpoIbHas padota 1 https://m.edso00.ru/b9146bc0
[ToBTOpenue, 0600IEHNE
CUCTEeMAaTH3aIHsI 3HAHHA.
Brruncnenue yrioB: Mex
68 CKpCHII/IBaIOIIIZIrMI/ICZ prﬂ\i[IiMI/I, 1 bubmmorexa LIOK
. https://m.edso0.ru/56765e8b
MEXy MPSMOU U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXITY
MIJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
NQ Tema ypoka Koutpoabusie IIpakTuueckue Aara unpponbie
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
Cdepa u map: ueHTp, paaunyc,
1 JTUaMETp; TUIOIA/Ib TOBEPXHOCTH 1 bubmmorexa [JOK
https://m.edso00.ru/0341bc2b

chepsl
Bsaumnoe pacnonoxenue chepsl

5 1 TUIOCKOCTH; KacaTebHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43
cdepsl

3 Nzobpaxenue cdepsl, mapa Ha 1 bubnuotexa [JOK
miockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnunorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
[IUTHHIPAYECKON TTIOBEPXHOCTH
[{unuHIp: ocHOBaHMS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnmoreka [JOK
TJI0MIA s OOKOBOW U MOJTHOU https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
iockocTH. Pa3sépTka mumuHapa.

5 Ceuenus nunuHApa (MIOCKOCTHIO, 1 bubnmoreka [JOK

napasulebHON WIn
MEePIECHANKYIISIPHON OCH
HUJTUHIPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn

bubmuoreka [JOK

-
MOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepiMHa,

8 o0pa3yrolas U 0Ch; IJIOMAIb bubmorexa OK

Pasyre % https://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MMOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue u

9 BBICOTA; OCHOBaIZI/ISI u goxzf;: bubmorexa LHOK
’ https://m.edso0.ru/1468bab3

MMOBEPXHOCTh
N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnunorexa [JOK
rapasuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

11 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIN

12 oko1o cepsr; chepa, BucaHHAS B bubnmoreka [JOK
MHOT'OT'PaHHUK WIIHA B TEJIO https://m.eds00.ru/0b136158
BpaIeHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC bu6mmorexa [IOK
CBOICTBAa 00BEMOB Tell https://m.edso00.ru/26a03fb7

bu6mmorexa [IOK

14 O061é

PEM HIHHAPa, KOHyCa https://m.edso00.ru/5513d87b

15 O0BéM 1mapa U mIoImaah chepol bubmmorexa [OK

https://m.edsoo.ru/d189bde?2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXTY TUIOMIAIAMH

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso0.ru/810cfleb
IMOAOOHBIX TEN
KonTtponbHas pabora mo Temam
17 "Tena Bpamenusa" u "O0ObeEMBI buGnnorexa [IOK
" P https://m.edsoo.ru/4a33a8ab
TN
18 Bekrop Ha Mm10CKOCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cro)xeHne 1 BEIUUTAHUE BEKTOPOB bubmorexa LIOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YUCIIO bubmorexa LIOK
p https://m.edsoo.ru/dee379eb
Pa3znoxxeHne BekTopa 1o Tpém
21 HEKOMIITIAaHAPHBIM BEKTOPAM bubmorexa LOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenumnena
Penrenne 3a1a4, CBsI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C bubmmorexa [IOK
p p a https://m.edso0.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIA METO
23 o I/IpiI_HCHI/II/I reOMef HYECKUX ! bubmmorexa [TOK
pHp p https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMmoyronbHas cucrtema
KOOPJIMHAT B IIPOCTPAHCTBE.
P POCEP Bu6mmorexa [IOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3a1auu B
KOoOpAuHaTax

https://m.edso0.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

Yrois Mexay BEKTOPaMH.

bubmuoreka [JOK

23 CramipHoe MpoH3BeACHIe hitps://m.eds00.ru/725effc
BEKTOPOB

26 Brrunciienue yriioB Mexay bubnunoreka [HOK
IPSIMBIMH U TUIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOPIMHATHI B bubmorexa HOK

" https://m.edso0.ru/77c22fc5

IIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alus 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso00.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, 06001IeHUE U

29 CHUCTeMaTU3als 3HaHWUM. bubnuoteka [JOK
OcHoBHBIE QUTYPBI, HAKTHI, https://m.edso0.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIEHNE U

30 cucTeMaTtu3anus 3HaHuil. 3agaun bubnuotexa [JOK
IJIAHUMETPUHU U METObI UX https://m.edso00.ru/7491efeQ
peleHus
[ToBTOpenwme, 0600IIEHNE 1

31 cHUCTeMaTH3alus 3HaHUI. 3a/1a4n bubnuorexa [JOK
IIJIAHUMETPUU U METObI UX https://m.edsoo.ru/4dffdad7
peleHus
[ToBTOpenme, 0600IIEHNE 1

32 CHCTEeMaTH3alMsl 3HAaHUH. bubmuorexa [JOK

OcHoBHbIE GUTYPHI, (PaKTHI,
TEOPEMBI Kypca CTePEOMETPHH

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

33 HroroBast koHTpoIbHAs paboTa 1 ngs?;;?:;igﬁicz Adfc2
34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TprMeHsITh aKCUOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IIPU PELLICHUU
' reOMEeTPUUECKUX 3aa4
- OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCTh M NEPHEHAUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
-4 KnaccugunupoBars B3anMHOE PacIioyioKeHUE MPSIMBIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: JBYTPAHHBIN YToJI, TPaHH JBYTPAHHOIO YIJIa,
7.5 peOpo BYrpaHHOTO yrja, JMHEHHBIH Yros JBYIpaHHOIO YIUIa,
rpaaycHas Mepa JByTpaHHOIO yria
OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIHA
7.6 MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OI'paHHMKa, MIPAaBUIIbHBIH
MHOTOTpaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOI'OIPAHHUKOB (IIMpamuaa, Mpu3Ma,
' IpSMOYTOJIbHBIN Mapasienenunen, Kyo)
KnaccupunupoBaTb MHOTOTPaHHUKH, BbIOMpas OCHOBaHMS IS
28 KJaccupuKauuu  (BBIMYyKJIble W  HEBBINYKJIbIE MHOTOTPaHHHKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TpSIMbIE UM HAKIOHHbBIE IPHU3MBI,
napaIeIICITUIIe IbI)
29 OnepupoBaThb  MNOHATUAMM:  CEKyllas  IJIOCKOCTb,  CEYEHHE
' MHOTOTPaHHUKOB
210 OOBACHATH MNPUHLUUIBI IOCTPOCHHUS CEYEHUH MHOTIOTPaHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4yeHHMsT MHOTOTPAHHHMKOB METOJOM CJIEIOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKME YEpPTEeXKM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI1 CBEpXy, COOKY, CHU3Y

7.12

Pemmats 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETMYHH 10 00pa3iam
WM aJNropyuT™MaM, MPUMEHSS M3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MaTEMATUYECKMX 3aJad Ha BbIYHCICHUE
PacCTOSHUI MEXKY ABYMsSI TOUKAMH, OT TOYKHU 10 IPSMOM, OT TOUKHU JI0

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIINUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XACHUE N'COMCTPUYICCKUX BEJIUYHH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUEC MCTOJbI IIPpHU
pemiCHUN CTAHAAPTHBIX MATECMATUYCCKUX 3aav Ha BbIYUCIICHUC YIJTIOB
MCKAY CKPCIIUBAOIHUMUCA ITPAMBIMUA, MCKIY HpﬂMOf/’I " IIJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Beraucisate 00bEMBI M IUIOMIAJAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHpamMuaa) C OpUMCHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOILIEHUS MEXK Y IUIOMIA/IIMU TOBEPXHOCTEH, 00bEMaMu MOT0OHBIX

MHOTI'OIrpaHHUKOB

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

IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (DUrypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraloliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUs
MIPUMEHEHHUS 3aJlaHbl B ABHOU (hopMme

[IpuMeHATH mpocTeHIIHEe NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TMONy4YEeHHBIE 3HAHWA Ha TPAKTUKE: AaHAIU3UPOBATh
peanbHble CUTyallUd M MPUMEHSTh U3YyUYEHHBIE MOHSATHS B IPOIECCE
MOKMCKA pEeIIeHUsT MaTeMaTH4ecKu CGHOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBAThH PeabHbIE CUTYallUH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh

MMOCTPOCHHBIC MOACIIN C MCITIOJIB30BAHUEM I'COMETPUUCCKHUX TIOHATHH U




TeopeM, ammapara anreOpbl, penaTh MPaKTHUECKUE 3a7auu, CBI3aHHbBIE

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAP, KOHHYECKAs
' MOBEPXHOCTh, O0pa3yrolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KnaccuduimpoBaTh B3aMMHOE PacoioKeHUE CPEphl U MIIOCKOCTH
OnepupoBaTh MOHATHSAMMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IaPOBOTO CJI0s, IAPOBOM CEKTOP
66 Boruncnsate 00BEMBI M IUIOMIAIM TIOBEPXHOCTEH TeNm BpallleHus,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBarh MOHATHUSMHU: MHOTOTPAHHHK, BIMCAHHBIH B cdepy H
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpAICHHSI
68 BBIUUCIATE COOTHONICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH W
' 00bEMaMU MOT0OHBIX TET
6.9 N300paxkaTs nzydaempie (GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrIONMHATE (BBIHOCHBIE) TUIOCKHME YEPTEXKH W3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS TEI
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BbIBATh MH(POPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (DUTYpax, MPEACTABICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, MPEANOIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IMPOCTPAHCTBE

6.14

6.15

6.16

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

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbI KOOPAWHATHI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
yrojia MEXKAY BEKTOpPpAaMH, CKaJIdApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCKAY BCKTOpAMH, CKAIIKIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BCEKTOP
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimie TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MATEMAaTUYECKUX OTHOLIEHUM M
HaXO0XJICHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3iiaM WiK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPpU PELICHUH CTEPEOMETPUYECKUX
3a1a4y

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaIM3HPOBAThH
peayibHbIe CUTYallud W MPUMEHSTh U3y4YCHHbIE MOHSATHS B Ipoliecce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON INPOOIEMBI,
MOJIETTUPOBATh peajbHble CUTYAllUU Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHN U
TeopeM, arfrnapara anredpsbl, penarh NpakTHYeCcKUe 3a/1a4uM, CBsI3aHHbIE

C HAXOKACHUCM I'COMCTPUYCCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

1.2

I'eomerpus

OcHoOBHBIE TIOHATUS cTepeoMmeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHYECKOM TMOCTPOCHHUU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MapajUIeNIbHBIE IpPsMBIE B  IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAaMH, YroJIl MEXKAy MpPsAMBIMA B IPOCTPAHCTBE.
[Tapa/ienbHOCTL  IUIOCKOCTEH: NapajulejbHble  IIJIOCKOCTH,  CBOWCTBA
napajulenbHbIX Miockocted. [Ipocreiimnie mnpocTpaHCTBEHHblE (UIYpHl Ha

IIOCKOCTH: TETPAdIP, Ky'6, napajijieJIcnmIic [, IoCTpoOCHUC CEUYCHHUH

7.3

IlepneHIUKYIAPHOCTE NPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHCHAMKYIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O IPsAMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEWHBIA Yrojl JBYIPaHHOrO  yrIua.
[lepneHuKynsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOM 10 TIIOCKOCTH, MPOEKLUs (PUTypHI Ha MIOCKOCTh. [leprnenauKyIsipHOCTh
IUIOCKOCTEM: NMPHU3HAK NEPIEHANKYIAPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o Tpéx

NEpNCHAUKYIIApax

7.4

[TonsiTe MHOTOTpaHHWKA, OCHOBHBIC DJIEMEHTHl MHOTOTPAHHHWKA, BBIMTYKJIBIE H
HEBBIMYKIIBIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: n-yromapHas
MpU3Ma, TPaHU W OCHOBAHUS MPU3MBI, MPsSMasi ¥ HAKJIOHHAsI TPU3MBI, OOKOBast U
MOJIHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIBHBIN
napajuiefienunea U ero cpoiictBa. [Iupamupa: N-yroipHas nupamuaa, TpaHd U
OCHOBaHUE MUPaMUIbl, 00KOBasl U TIOJHAsS TTOBEPXHOCTh MHUPAMU/IbI, IPABHIIbHAS U

yceu€HHash mNupaMuaa. OJIEeMEHTbl Mpu3Mbl M nOUpaMuibl. [IpaBuiibHbBIE




7.5

7.6

1.7

MHOTOTPaHHHUKU: MOHSATUE MPAaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUJIbHAS MPU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHash NUpaMHUAa U MPaBUIbHBIN
terpasap, kyo. IlpencraBienwe o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,

nonexalap u ukocasapyrue CeueHust MpU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B [HUpaMUJaxX, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOTPpaHHUKaX

Bbruucrienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [linomans
OOKOBOH TOBEPXHOCTHM U TIOJIHOM IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHUM, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Msbl. [Tnommane 0okoBoit
IIOBEPXHOCTU U IOBEPXHOCTU IPaBWIBHOM IHUpPAaMHUbI, TeOpemMa O IJIOLaau

yceu€nHoit nupamupsl. [Tonstue 06 00bpéMe. OObEM HPaMUIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

11 KITACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

[{uinHapuyeckas MOBEPXHOCTh, 0Opa3yrolie IHJIMHAPHUECKOW MOBEPXHOCTH,
OCb IWJIMHApPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHusd U OOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ10I1adb OOKOBOM U IOJHOM TIOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH moBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAh OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiue 1 BbICOTa, OCHOBaHMS U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, IMaMeTp, IUI0IIa (b TOBEPXHOCTH chephl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaib

cepsl

6.4

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

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OI'PaHHUK, WJIA TCJIO BPpAlICHUA

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuienienunena u ciueactsuss u3 He€. OO0bEM TWIHMHIpA,

koHyca. O0BEM mapa u miomaab chepol




6.7

[MomoOuble Tema B mpocTpaHcTBe. COOTHOMICHHS MEXAY — IUIOMIASIMU

NOBEpPXHOCTEH, 00bEMaMU TOJJOOHBIX Tel

6.8

Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISAPHO OCH), CEYEHUs KOHYyca

(mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEPE3 BEPILLUHY), CEUEHUS 11apa

6.9

6.10

BekTop Ha miockoctu M B mpocTpaHcTBe. CII0O)KEHHE U BBIYMTAHUE BEKTOPOB.
VYMHOXEHHEe BEeKTopa Ha 4uciio. Pa3noxeHue BekTopa o TpéM HEKOMIUIAHAPHBIM
BektopaMm. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU

[IpsimoyronbHasi cucteMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaun B KoOpAMHATax. YTroil MexAy Bekropamu. CkaisipHoe
MPOU3BE/ICHNE BEKTOPOB. BhIuncieHue yrioB MeXay NPSIMBbIMA M TUIOCKOCTSMH.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaY




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

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenne merogammu 0Ka3aTeNbCTB, aJlfOPUTMAMM PELIEHUS 3a/1ay;
yMeHue (popMylnupoBaThb W ONEPUPOBATH MOHIATUSAMHU: ONpEIEIICHHE,
aKCcHUoMa, TeopeMa, CIEICTBUE, CBOMCTBO, IPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  NPUMEHATh  HMX;  YMEHHE
dbopmynupoBaTh 00paTHOE U IPOTHUBOIOJIOXKHOE YTBEP)KACHUE,
OPUBOAMTH IpPHUMEPHl W KOHTPHIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYECKON MHAYKIUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYKACHUS
IpU peIleHUH 3a/ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHME OIEepUpOBATH IMOHATUSIMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpAlMy HaJ MHOYKECTBAaMH; YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapar Juisi OINMCaHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUH W NIPU PEIICHUHU 3a7ad, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX NPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/JaBaTh H
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YHUCIIO, LEI0E YHCIIO,
CTENeHb C IeJIBIM TMT0Ka3aTesieM, KOpEeHb HaTypalbHOU CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTeleM, CTeNeHb C JIEUCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJBLHOTO YHCJIA, OCTATOK IO MOMYJIO, PAIlMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOIUI IeTUTEeNh U HAaMMEHbIIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C pa3IMYHBIMU TMO3UIUOHHBIMH CHUCTEMaMH CYHUCIICHHS; YMEHHE
BBITIOJIHATH BBIYUCIICHHUE 3HAYEHUH U MpeoOpa3oBaHusl BBIPAKEHUH CO

CTETEHSMH U Jorapudmamu, npeodpazoBaHus APOOHO-PALMOHATBHBIX




BBIPQKEHUI; YMEHUE ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass  TpoTpeccHsi,  TeOMETpUYECKas  IPOTrpeccus,
OecKkOHEYHO yObIBarolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCe
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTbh
MPOU3BOJIUTH apudmMeTndeckue NeUCTBUS ¢ KOMIUIEKCHBIMU YHCIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBaTh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeuTeNb

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHl/If/'I U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPAaBCHCTB MU CHUCTEM; YMCHHC pCIIATb YpPaBHCHMUA,
HCPABCHCTBA W CHUCTCMBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHUCTEMbI C IApaMCTpPOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HayKu U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHIMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MIEPUOJUIHOCTh (PYHKIIMH, OTPAHUYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIUH, SKCTpeMyM (YHKITH, HanOoIbIlIee U HAaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM Ha TPOMEXKYTKE, HENpepbhiBHAS (DYHKINSA, aCHMIITOTHI
rpaduka GyHKIUU, TepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHI CMBICIT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAenEéHHbId MHTETpall; YMEHHE HaXOJUTh AaCUMMOTOTHI Tpaduka
(YHKIIMU; yMEHUE BBIYHCIATH MPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIMH (YHKIIMI, HAXOIUTh ypaBHEHUE KacaTeIbHON
K rpaduKy QyHKIIUH; YMEHUE HAXOJUTh IMPOW3BOIHBIC FIIEMEHTAPHBIX
GyHKIUH; yMEHHE HUCIOJIb30BaTh MPOU3BOJIHYIO JUISI MCCIIEIOBAHUS
(byHKIMA, HAXOIUTH HAMOONIBIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITU;
CTpOUTh TpaUKM MHOTOUYJICHOB C HCIIOJIb30BAHHEM ammapara

MAaTE€MaTUYCCKOI'O aHAIM3a,; IPUMCHATD IIPOU3BOJAHYIO JJISI HAXOXKIACHUSA




HaujIydymero peuiCHusA B MPUKIAAHBIX, B TOM YHUCJIEC COLOMUAIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMSL, KOMITO3UIUS (QYHKIHMH, TUHEHHAsS (YHKIHS, KBaIpaTHUIHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpUYECKHuEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHE
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHH, BHIIOIHATH MPEOOpa3OBaHMUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, NIPH PEIICHNH 33134 U3 APYrHX y4eOHBIX ITPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BETMYMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBAaTh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHble CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C HCIOJIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOTYYSHHBIH pe3yabTaT

YMeHune ornepupoBaTh TOHATHSMHU: CpefaHee apu(pMETHUYECKOE,
Me/raHa, HauboJiblllee M HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOrO HabOpa; yMEHHE H3BJIEKaTh,
UHTEPIPETHPOBaTh MH(OpMAIHMIO, TPEACTABICHHYI0O B TabmuIax, Ha
auarpammax, rpagukax, OTpa)arollyro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIHI U
IMarpaMM; MCCIEJ0BaTh CTAaTUCTHYECKHE IAaHHbIE, B TOM 4YHCIE C

NPUMEHEHHEM TpapHuuecKuX METONOB U DJCKTPOHHBIX CPENCTB;




rpau4ecKd MCCIIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBaHMS U JIMHEWHOW perpeccuun

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIIy4yallHOro COOBITHS; YMEHHE BBIUUCIIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TpapUUECKHX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiydaiHas BEJIMYHMHA, PpaCHpEACIICHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0KA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnii; YMEHHME  HCIOJIb30BATh  CBOMCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIeHs 3a/1a4; 3HAKOMCTBO C IOHSATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YyMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMHM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHUM, YHUCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUE MPUMEHATh KOMOMHATOPHbBIE
(bakThl U pacCyKICHHUs Ul pelieHHs 3a/1ad; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh TMOHATHUSAMHU: TOYKA, MpsMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIUECS MpPSMBIE,
MapajuiebHOCTh U MEPIEHIUKYIIPHOCTD MPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSAMBIMH, YTroJl MEXIY HMPSIMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSMBIMHU, PAcCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHHUE HCIOIb30BaTh
IpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATH Pa3Mepbl 0OBEKTOB OKPYXKAIOIIEr0 MHPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Nn
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YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPHI, 00bEM (HUTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKA,

Ky0, Mapaijienenurne], npusMa, nupamuaa, Gurypa U MOBEPXHOCTh
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BpallleHUs, UUIUHAP, KOHYC, 1Iap, cdepa, Mmiomaab cepsl, miomaib
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO TNapajulesienuneia, TUpaMubl, IPU3Mbl, HUIUHAPA,
KOHYyca, 11apa, pa3BEpTKa MOBEPXHOCTH, CEUYEHUS] KOHYCAa U LIUJIUHAPA,
napajuiefibHble OCHM WJIM OCHOBaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacaromascs cepbl, HAIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOILBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOWCTBA TI'€OMETPUUYECKUX (uUryp,
CaMOCTOSITENTFHO (HOPMYITHPOBATh OINPENEICHUsT H3ydaeMbIX (QUryp,
BBIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX T'C€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccupukanuo (GUryp MO pPa3IMYHBIM TpPU3HAKAM, BBHIIOIHATH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHne TNOAOOHs, MOJOO0HBIE (QHUTYpHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHHS
MpH PELICHUH 3aJ]]a4; HaXOJWUTh F€OMETPHUYECKHe BENUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKIE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSMOYTOIBHOTO MapauieienuIeaa, TUpaMuIbl, TPU3MBbI,
OWIMHApPA, KOHYyCa, Iapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp
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YMeHue omnepupoBaTh  MOHATUSMM:  NPSIMOYTOJbHas  CHCTEMa
KOOPJAWHAT, BEKTOP, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BE/ICHUE BEKTOPA HA YMCIIO, PA3JIOKEHUE BEKTOpa IO
0a3ncy, CKaJISIpHOE MPOU3BEACHHE, BEKTOPHOE IMPOU3BEICHHUE, YTrOJI
MEXIy  BEKTOpaMH; yMEHHUE  HCIOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JUISl PEIICHUS TeOMETPUYECKUX 3a7ad W 3a1ad

JpYruX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMANIMM METON JJis peUIeHHs 3a/ayi;
MMOHMMAHHUE 3HAYMMOCTU MAaTeMaTHUKU B HM3YUYCHHH NPUPOAHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHUI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOW W MHUPOBOU

MaTeMaTU4eCKOU HayKH




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

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
19 Panmonanbhbple  uyucia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaATypaIbHOM cTeneHu. J{eHCTBHs ¢ apupMeTHIECKIMHU
' KOPHSIMU HAaTypaJIbHOW CTETEHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKa3aTeIeM.
' CBoiicTBa CTENEHU
. CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypajIbHbIC JOrapru(MbI
JlelicTBUTENbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yrciaamu. [TpuGnxEHHbBIC BRIYHUCIICHNS, IPAaBUIIa OKPYTIICHHS, TPUKUIKA U OIICHKA
pe3yibTaTa BHIYMCICHUN
1.8 [TpeoOpazoBaHme BhIpaKEHUI
1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANIbHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHECHHS
2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 Cucrtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI




OyHK1UU U Tpaduku

OyHK1UA, cmocoosl 3ananus Gynknuu. ['padux dyHknuu. B3aumuo oOpaTHBIC

3 ¢ynkuuu. Yérneie n HeuétHele GyHkuuu. [lepuoauueckue GyHKIuM
OOnacte ompeneneHUuss U MHOXeCTBO 3HaueHMd ¢yHkuumu. Hymu QyHKmm.
3.2 IIpomMexxyTkH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' Maxkcumymbl 1 MUHMMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIHU HAa IPOMEXYTKE
33 CrenenHass ¢GyHKLUUs C HaTypalbHBIM M L€NbIM IoKazatesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢Qynkuuid. CpoiicTBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccuu. @opmyia CII0KHBIX MPOLEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHHe NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 skcTpeMyMbl. HaxoxxeHne HaubobIero 1 HaMMEHbILIETo 3HaYeHUs! QYHKIMU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOrHKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

KoopauHatsl 1 BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Hadana MmateMatudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Konsrun FO.M., TkaueBa M.B. u np., Akiinoneproe obmectBo «M3aaTenbcTBo
«IIpocBemenue»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
['eomeTpus, 10-11 knaccewl/ Atanacsa JI.C., byry3oB B.®., Kagomuer C.b. u np.,

AKI_[I/IOHepHOC O6IHGCTBO «I/I?;I[aTeJIBCTBO «HpOCBGIHeHI/IG»
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