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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAApTa CPEAHETo 0o0IIero oopa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTaBIISIIOIIMMU OCHOBY JIJISI CAaMOPA3BUTHUSI M HENPEPHIBHOTO 0Opa30BaHMS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00YyYarOIInXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsi OO0YCJOBIIEHA MPAKTHUYECKOH 3HAYMMOCTHIO METAlpEeIMETHBIX |
MPEAMETHBIX PE3YJIbTaTOB OOyUYEHHsS] TE€OMETPUU B HAINPABICHUH JIMYHOCTHOTO
pa3BuTHs oOyuarommuxcs, ¢GopMUpoBaHUs (YHKIMOHATILHOM MaTeMaTH4eCKOou
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y o0yJarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CHCTEME HayK U POJIU MAaTEMATHYECKOTO MOJICIIMPOBAHUS B HAYYHOM MMO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ Ka4yeCTB MBIIUICHNUSA, HEOOXOMUMBIX I aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak OOECIeYMBAET BO3MOXHOCTh H3YyUEHHUS Kak
JUCIUIUINH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbIIUieHHe, (HOpMHUpPyEeMOe NpU HW3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IIEMOYKHU JTIOTHUECKHUX YTBEPIKICHUN
B XOJI¢ PCIUICHUsS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTATh M OIMPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JAcTsAX AESITeNbHOCTH udenoBeka. OpHeHTalus 4elloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaibHOrO ObITHS, (opma
OTPaKEHUS OKPYXKAIOIIETO MHpPA, YCJIOBHUE YCIEITHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu 00bEUHSET Pa3Hble BUABI yU€OHOM U TPYIOBOM 1E€ATEIbHOCTH, SIBISETCS



OJHUM M3 TPO(ECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY akKkTyajbHa 3ajaua
dopMupoBaHus |y OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
pPa3HOBUAHOCTH OOpAa3HOTO MBIIUICEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HAIPaBIICHUSIM.

Ilenp ocBoeHMs mporpaMMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0O0yueHusi — oOmeoOpa3oBaTeNbHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MMPUOOPETEHUS U UCTIOTb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleUU(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOAOJDKEHUS  00pa3oBaHUs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HAYCHA MJIs
00yJaroluXcs CPEAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyTHEHUIM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroiiuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMaTUYECKUE YMEHHUS, CB3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE IJIA KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATIBHOM e TENbHOCTH.

JlocTmKeHHe LelNu OCBOCHHS MPOrpaMMbl 0OECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH 3aJadaMH  OCBOGHHUS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE NPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLUIUM MHPOM,;

e (opMHpOBaHME MTPEICTABICHHS O MHOTOIPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4daTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 3a7a4 Ha MOCTPOSHUS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJIAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCyXJeHHUS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad MU 3a7ad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIICHHS,



e (dopmupoBanue (YHKIIMOHATEHOU TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYCHHUH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYIHPOBATh UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTnUYUTENHEHON OCOOCHHOCTHIO MPOTPaAMMBbI SIBIISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJl HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE NHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K JAIBHEUILIEMY
U3YYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOY4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUM Y
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3aJad Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3ngaHue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIIISIAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUIN
pacnpenenseTcs He TOIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpeneaeéHHbIM [0 rojaaM OOy4eHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX NPEICTaBICHUNA OOydYaloIMXCs, paciIupss U
yrayOnsis e€, o0pasysi MpOYHble MHO>KECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yueHnue reomerpun otBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEpPECEKaroIInecs,
napajulelibHble M CKpelMBarommecs mnpsmble. [lapauienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAYy IMPSAMBIMA B TMPOCTPAHCTBE.
[TapajuteIbHOCTB IJIOCKOCTEN: HapasulebHbIE IVIOCKOCTH; CBOMCTBA IapaJUIeIIbHBIX
miockoctei. [IpocTeiinme mpocTpaHCTBEHHbIE (DPUTYpHI HA TUIOCKOCTHU: TETPadp,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[TepneHaUKyISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPIECHANKYIISPHBIE MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYISAPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TeOopemMa O NPsAMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yrojl, JIMHEWMHBIA yroJl  JIByTPAHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT TIPSIMOM JI0 TJIOCKOCTH, TIPOEKITUS GUTYPHI HA TUIOCKOCTh. [leprneHnuKyIspHOCTD
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIIEHAUKYIISIPaX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas U
MTOJTHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcra. llupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHWE MUPaMUbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yced€HHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnbHble
MHOTOTPaHHHUKHU: MOHSATHE MPABUJIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS IMPU3MA U
MpaBUIbHAS THPAMUJA; TpPaBWIbHASA TPEYrojbHAas NUPaMUA M TPABUIIbHBIN
TeTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
noaeKadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMO,
MJIOCKOCTU. DJIE€MEHTH CHMMETPHUU B MUPAMKIAX, MapaJlJIeIenuIIe1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHalv, YTJIblL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOLIAb OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOM pu3Msl. [ [nomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
miomanau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

11 KIIACC

Tesia BpaleHnus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpasyromiass W OCh; IUIOMAAhr OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00Opa3yrolias
1 OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yronue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpPHI.
B3auMHoe pacnionoxeHue cepsl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
I01aab chephl.

N300paskeHne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHYyCA.

KomMOuHariuu ten BpaieHus 1 MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCaHHbIN
okoJio cdepsl; chepa, BMCcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
IPsIMOYTOJIBHOTO Tapajulesienunena v ciaeactBus u3 He€. OO0bEM LUIMHAIpA,
koHyca. O0BEM 11apa u 1miomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJI.

Ceuenus mumHpa (MapajieabHO U MEPIEHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenue 3amay, CBSA3AHHBIX  C
IPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BekTtopamu. [IpsmMoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol MexIy Bekropamu. CKalgpHOE MPOU3BEIECHUE BEKTOPOB.



Brruncnenne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUYECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpaMMbl yueOHOTO MpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
W OTBETCTBEHHOIO 4Yj€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYyrUX HaykKaX, TEXHOJOTUAX, chepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYECKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, pACCYKICHUI1; BOCIPUUMYUBOCTHIO
K MaTEMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 370poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
pasnuyHbiM  chepaM  TPOPECCHOHAIIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHHUIO U



caM000pa30BaHUI0 HAa TPOTSHKEHUU BCEH JKW3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUEC MPUPOJTHON M COIMAIbHOMN
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
TIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, [MOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOM JesATEeNbHOCTH, JTaroB eé
pPa3BUTHUSI M 3HAYUMOCTH IS PA3BUTHS IIMBWIM3AIMH; OBJAJIECHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIGHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBl y4EOHOTO TpeaMera
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvie  nosnasamenvuwvle  Oelicmeus, — obecnevuusaom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 0DYYAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUA  OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCc1e008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue AecTBu:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMAaTHIECKHX
O0BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMHU, (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIAThP  MaTeMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
NPOTUBOpEYHS B (akTaxX, IaHHBIX, HAONIONCHUSX W YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTHBOPEYHIA,



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

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJEHUS U BBIBOJBL;

e BBIOMpaTh CHOCOO pemeHus y4eOHOM 3agaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Hauboiee MOAXOASAINMA ¢ Y4EToM
CaMOCTOSATENLHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BATH BOIPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOpPEUYUE, HpoOIeEMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

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

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUSA, WCCIEAOBAaHUS, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

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

Pabora c nundopmanmueii:

e BBIABIITH A€PUIMTHI HH(DOPMALUH, TaHHBIX, HEOOXOJUMBIX ISl OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UMHGOPMALMIO U3  HMCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
pa3IUYHBIX BUJOB U (POPM MPENCTABICHHUS,

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aui, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0JI¢ 00CY>KJIE€HH 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaEMO TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIIEJICHHbIC HAa TTOUCK
pPEILIEHHUs; CONOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHaliora, OOHapyXHBaTh Pa3UdyMe U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIeIOBAHMUS, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHHUS
C Y4€TOM 3aja4 MPE3eHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4YeCcTBO:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpU pelieHuU Y4eOHBIX 3a/lay; MPUHUMATH I1€Jh COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensiaTth BUABI pabOT, JOroOBapUBaThCA, OOCYKIaTh IMpoIlecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHHS, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaja B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBUSI.

3) Vhueepcanvuvle pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranuzamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a]1a4H, BBIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOM pedekcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJISI IPOILECCca U pe3yibTaTa
pelIeHUsI MaTEMAaTHYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHNUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yjibTaTa I U YCJIOBUSIM, OOBICHSTH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPSIMasi, INTOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM M CICACTBHS W3 HHUX IMPU PEIICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTh U MEPIEHANKYIISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAacCIOIOKEHHE TNPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHSATUAMU: JBYTPAHHBIA yTOJ, TPaHU JBYTPAHHOTO Yria,
pedpo IBYTPAHHOTO yria; JUHEHHBIM YroJl JBYIpPaHHOIO yIJa; rpajycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIHA
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUBl MHOTOIPAHHHUKOB (MMHUpaMUa; MpU3Ma,
NPSIMOYTOJIBHBIN NapaJlIeNIeuIe]l, KyoO).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas ~ OCHOBAaHHS  JUIs
kiaccuukany  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKHW, TPaBHIIBHBIC
MHOTOTPAHHUKH; TIPSIMBIE Y HAKJIOHHBIE MPU3MBI, TTapajuIeICTUIICbI).

OnepupoBath MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI IOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIMYMH O 00pasiiam uiu
QITOPUTMaM, TPUMCHSS HW3BECTHBIC AHATUTHYCCKAE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSHHUUA MEXKITY JBYMSI
TOYKAaMH, OT TOYKA JO TPSIMOM, OT TOYKH [0 IIOCKOCTH, MEKIY
CKPENIMBAIOIIUMHUCS TPSIMBIMHU.

Permath 3aaun Ha HaXOXKJCHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3IaM Win
QITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7ad Ha  BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMMMHUCS ~TPSIMBIMH, MEXKIy TPSIMOM M TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Beruncnarh 00bEMBI M TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYJT; BBIYUCIIATH COOTHOIICHUS MEXKTY TIIOIIA MU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



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

W3Bnekath, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pHUCYHKaX.

[TpumensaTs reomeTprdeckue HakThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATa0IINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIMEe TPOrpaMMHBIE CpPEICTBA M DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoaMTh TIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PAaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIE 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHSTh HM3YYCHHbIC TOHSTHS B TMPOIECCE TOMCKA pEelIeHUs
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI M TEOPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUAMM: IMWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
UJIMHAPUYECKON MMOBEPXHOCTH; IIWIIMHP; KOHUYECKast TOBEPXHOCTh, 00pa3yromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IWIMHIIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBAaHUE IIAPOBOTO CJIOSs, BBICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruncnare  0o0bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeNl  BpallleHWUs,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M OMTUCAHHBIH
okoJo cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BeIuucnaTh COOTHOIIEHUS] MEXKIY TUIOIIAISAMH MOBEPXHOCTEH U 00BEMaMU
MMOAOOHBIX TEII.

N300pakath u3ydaemple (QUTypbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJ BpalllCHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS] CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiiliue reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOLIEHUUA U
HaXO0XJIeHWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTeHIINE IPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

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

[IpuMeEHATh MONYYEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTyallUM W TPHUMEHSITh HM3yUYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, arnmapaTa ajireOpsl; pelarhb
IIPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bub OK
1 BBenenue B crepeoMeTpuro 10 nosmorexa [
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSIMBIX U 2 Bu6moteka [JOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
b K
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1 nomotexa O
https://m.edsoo.ru/1c209e37
5 MHoOrorpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
N 1
6 SRLEE MHOTOTPAHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubmmorexa [IOK
P ' P Yo https://m.edsoo.ru/1c209e37
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 Tena Bpamenus 12 nomorexa O
https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa [JOK
https://m.edsoo.ru/1c209e37
3 BekTopbl u KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 | bubnnoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

OCHOBHBbIE IOHATHUS CTEPEOMETPUU:
TOUKa, MpsAMasi, IIIOCKOCTb,
npoctpaHctBo. [IpaBuna

1 1300pakeHNs Ha PUCYHKAX:
1300pakeHus MJIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

IlonsTus: MepeceKarommecs
2 IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamMas U miIoCKOCTb

[TonsaTHA: nepecekarommecs

3 IIJIOCKOCTH, IIEPECCKAOIIUCCA
mpsaMas U II0CKOCTh

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jara
H3Y4YeHH S

DJIeKTPOHHbIE

uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/aecc77cd

bu6mmoreka [JOK
https://m.edsoo.ru/2d8a9¢99

bu6mmoreka [IOK
https://m.edsoo.ru/db685e73

3HAaKOMCTBO C MHOTOI'PaHHHMKaMHU,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubnnoreka [JOK
pHYCYHKaX, Ha IPOECKIIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HauanpHabie cBenenus o kyoe u

R bubnmoreka [JOK

5 nUpamuie, X pa3BEPTKU U MOJIEIH. 1

Ceuenus MHOTI'OIr'paHHUKOB

https://m.edsoo.ru/b30dff38




HauanpHbie cBenenus o kyoe u

6 IApaMUJIe, UX pa3BEPTKU U MOJIEIIH. bubmmorexa LHOK
https://m.edsoo.ru/3d8ffd32

CeueHust MHOTOI'PaHHUKOB
[TonsTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUU CTEPEOMETPUM: bubnnoreka [HOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccSc4fe
CJIEJICTBHS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM

g IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

9 IIOCTPOEHUU CTEPEOMETPUM: bubnuorexa [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/65¢c6b106
CJIEACTBHUS U3 HUX
[TonsiTue 06 akcMOMaTHIECKOM

10 MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJIEACTBHUS U3 HUX
B3anMHOe pacnionokeHue npsmsIx B

1 IIPOCTPAHCTBE: MEepeCeKaroIurecs, bubnnorexka [JOK
apauieIbHBIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!

12 NapajieibHbIe IIPSMBIE B bubmmorexa [OK

IIPOCTPAHCTBE; 1apaUICIBHOCTD
TPEX MPSIMBIX

https://m.edsoo.ru/93ad36b3




[MapannenbHOCTh NPSMBIX
IUIOCKOCTEH B MIPOCTPAHCTBE:

bu6mmoreka [IOK

13
[TapannenpsHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYrias1 ¢ cOHanpaBIEHHBIMU bubnnoreka [HOK
CTOpOHaMH https://m.edsoo0.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [JOK
napajiIelIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18{255
13 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IUIOCKOCTEM https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTHU: TETPad bubmorexa LIOK
yp - TETPaIp, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
bu6mmoreka [JOK
20 [TocTpoeHune ceuenui
TPOCHIE CEHCHIH https://m.edsoo.ru/1d434dOf
21 [TocTpoenue ceuennii bubnmorexa LOK
https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
2 "[IpsiMBI€ M TIOCKOCTH B bubnnoreka [JOK
npoctpanctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U MIJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
P . P bubnmoreka [JOK
23 IJIOCKOCTH: TIEPIICHIUKYJISIPHBIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d




[Ipsimble napasuienbHbIe U

bu6mmoreka [IOK

24 IEPIEHIUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95

)5 [IpsiMble mapasnienbHbIC U bubnmoreka [JOK
MEPIIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyJIApHOCTH bubnuoreka [IOK
IPSIMOM U INIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJIsIPHOCTH bubnnoreka [JOK
MPAMON U TIIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsimoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npsimoit bubnuoreka [IOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd37458

30 Teopema o npsimoit bubnuoreka [IOK
MEPIIEHAUKYIISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnieHquKyIsAp U HAKIOHHBIE:

31 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnorexka [JOK
paccTossHUE OT IMPSMOM 110 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[lepneHuKymsp ¥ HAKJIOHHBIE:

By paccTostHue OT TOYKHU J0 IIJIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[lepneHauKynsp ¥ HAKIOHHBIE:

3 paccTosHUE OT TOYKH J0 MIIOCKOCTH, bu6mmorexa [IOK
paccTosHUE OT MPSAMOM 110 https://m.edsoo.ru/a5b7b8e3
IIJIOCKOCTH

34 [TepnienquKymnsip ¥ HaKJIOHHBIE: bubnmoreka [JOK

PacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue OT IpsIMOH 10

MIJIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
7 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi bubnuoreka [IOK
JIBYT'PAHHOI'O yIila https://m.edsoo.ru/c7c777ed
[lepneHuKyISPHOCTD MJIOCKOCTEM:
38 MpU3HAK NEPHEHIUKYIIPHOCTH bubmmoreia LIOK
p p fl yIAp https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepneHuKyISIpHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NEPICHAUKYISIPHOCTH bubnmorexa LOK
p P fI yaap https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
[TeprieHANKYASAPHOCTH IOCKOCTEM:
40 il §3Ha1<II neyneg HKYJIAPHOCTH bubmorexa LIOK
p P il yaap https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 Teopema o TpEX neprneHANKyIIpax bubmorexa LIOK
p R PHCHAMIYIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepneHANKYIIpax bubnmorexa LOK
PEMa O Tpex TIeprieHIpkyIap https:/m.edsoo.ru/52188a7d
43 Teopema o TpEX nepneHANKYIIpax bubmmorexa LIOK
P B P JMKYIAP https://m.edsoo.ru/9f246736
KonTponbHas padbora no remam
44 "[leprieHIMKYIAPHOCTD MPAMBIX U bubnnoreka [JOK

~ 1

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTSIMH"

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




IlousTue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOI'OTPAaHHUKA, BBITYKJIBIE U bubmmorexa LIOK
https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipu3ma: n-yronpHast npu3mMa; rpaHu
46 Y OCHOBAHUS MPU3MBI; TIpsIMast U bubnnoreka [JOK
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOyTOJIbHBII bubnunoreka [JOK
napajuiesienuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosibHas nupammuaa,
IPaHU U OCHOBAHUE TUPaMUIbL;
48 O0KOBast ¥ OJIHAsI TOBEPXHOCTh bubnuorexa LIOK
https://m.edsoo.ru/fblcd0as
MUPaMU/Ibl; IPABUIbHAS U
yceuéHHas nupaMua
[IpaBuiibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOTO
49 MHOT'OIPaHHUKA; IPaBUJIbHAS bubnnoreka [JOK
Ipyu3Ma U MpaBUJIbHAS [TUPaMHUIA; https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYTOJIbHAS TUPaMHUAA
Y IPaBUJIBHBIA TETPadp; Kyo
IIpencraBienue o NpaBUIbHBIX
50 MHOTOTpaHHHUKaX: OKTa’dp, bubnmorexa LOK
https://m.edsoo.ru/a0fddSbf
JOJEKadAp U UKOCABP.
CummeTpust B IpOCTPaHCTBE:
51 CUMMETPHS OTHOCUTEIIBHO TOUYKH, bubnnorexa [HOK

MPSIMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B IUPAMUAX,

https://m.edsoo.ru/b9e777d9




napajiCCnuicaax, rmpaBUiIbHbIX

MHOT'OTpaHHUKAX
Brruncnenue 3neMeHTOB
R bubnmoreka [JOK
52 MHOTOTPaHHHUKOB: pEOpa,
https://m.edsoo.ru/6¢cdbecef
JTMAroHaJ!, YIJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
. bubnuorexa [JOK
53 MPU3MBI, TUIOIAIb OCHOBAHUH,
. https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Inomanp 60KOBOM NOBEPXHOCTH U
ITIOBEPXHOCTHU ITPABUIILHOMN
54 MUPaMHUIbI, TEOPEMA O IIJIOIIAIN bubmmorera [TOK
p ;H » TEOP Hl A . https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI
55 KonTponbhas padota no teme bubnnorexka [JOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
b K
56 ITousitne 06 00BEME nommorexa HO
https://m.edsoo.ru/7ad0020b
b K
57 O6bEM upaMuIsl nommorexa O
https://m.edsoo.ru/235171b3
bu6mmorexa [IOK
58 OO0BéM mUpaMUIbI
P A https://m.edsoo.ru/f47dfefd
bu6mmorexa [IOK
59 OO0BéM UpaMHUIbI
p a https://m.edsoo.ru/79¢10312
bubmuorexa [JOK
60 OO0BéM UpaMHUIbI
p a https://m.edsoo.ru/2faadc3f
. bub OK
61 O06BEM IPU3MBI nommoreka L

https://m.edsoo.ru/79853608




bu6mmoreka [JOK

62 OOnEm mpHsMe! ! https://m.edsoo.ru/1e053890
N bubnmoreka [JOK
63 OGbEM npusmbt ! https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o teme | bubnunorexa [IOK
"O06BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHHE, 0000IIEHNE
65 CHCTEMAaTHU3alMs 3HAHHIA. | bubmuorexa [JOK
[ToctpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHHE, 0000IIEHNE
cucTeMaTu3alus 3HaHui.
Beruucnenue paccTosHAN: MEXY
66 JIBYMSI TOUKaMH, OT TOYKH JI0 1 bubmnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOH, OT TOYKH J0 TJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU
bu6mmoreka [IOK
67 Wrorosas koHTpoJsibHas paboTa 1 hitps:/m.cdsoo.ru/b9146bc0
[ToBTOpEeHue, 060061IEHNE
cHCTEMaTH3aINsI 3HAaHUH.
Beruucnenue yrioB: Mex1
68 CKpCH_II/IBaIOI_HyI/IrMI/ICH HpSIMIZMI/I, 1 bubmorexa LHOK
N https://m.edsoo.ru/56765e8b
MEXy NMPSMOUN U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB IT1O 63

I[TPOTPAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
Cdepa u map: meHTp, pajnyc,
bu6mmoreka [IOK
1 JIAAMETP; TUIOIIAIb TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepnl
B3aumnoe pacrionoxenne cheps

’ Y TUIOCKOCTH; KacaTeabHast | bubmuorexa [JOK
IUTOCKOCTH K cdepe; TIoaab https://m.edsoo.ru/bed12a43
cdepsl

3 N300paxkenue cdepsl, mapa Ha | bubnuoreka [IOK
miockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapuueckas HOBEPXHOCTb,

4 o0pa3yromue UIHHIPHIECKON | bubnnoreka [JOK
IMOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
HUJIUHAPUYECKON TOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTH, 00pa3yomas 1 och; | bubnnoreka [JOK
TI0MIa1b OOKOBOM U MOJHOMN https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakeHue mummHIpa Ha
IJIOCKOCTH. Pa3BépTka uummHapa.

6 Ceuenus numHApa (IIOCKOCTHIO, | bubnnoreka [JOK

NapajuieIbHON WU
NEePHEHIUKYIISIPHON OCU
MAJTUHIPA)

https://m.edsoo.ru/016e25eb




Konnueckasi MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoreka [IOK

7
IIOBEPXHOCTH, OCh U BEpLLINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHnyc: ocHOBaHME U BEpIINHA,

bu6mmoreka [IOK
8 o0pa3yrolas 1 ocb; IJI0MAAb
. . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON OBEPXHOCTH
Yceu€HHbBIN KOHYC: 00pa3yoIue U
Y pasyro bubnnorexa [JOK
9 BBICOTA; OCHOBaHUS U OOKOBast
https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune koHyca Ha
I0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [JOK
napajuieJIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde 1 be8
IUIOCKOCTBIO, IIPOXOASIIEN Yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bubnuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCaHHbBIA

12 okoJ1o cepsl; chepa, BIUCaHHAS B bubnuotexa [JOK
MHOT'OI'PaHHHK WIH B TEJIO https://m.edsoo.ru/0b136158
BpalleHus

13 [Tonsitne 06 06pEMe. OCHOBHBIE bubnmnoreka [JOK
CBOIcTBa 0OBEMOB TN https://m.edsoo.ru/26a03fb7

bubmuorexa [JOK

14 O0BEM nMInHApa, KOHyca

HILTHHAPS, Oty https:/m.edsoo.ru/5513d87b
, bubnuoreka [IOK
15 O0BEM mrapa u momaas chepsl nommoreka L

https://m.edsoo.ru/d189bde2




[TonoGHbIe Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIIAASIMU

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00bEMaMuU https://m.edsoo.ru/810cf1eb
[MOOOHBIX TENI
KoHTposbHast paboTta 1mo Temam
" - bubmuorexa [JOK
17 Tena Bpamenust" u "O6beMbl
" https://m.edsoo.ru/4a33a8ab
Tell
13 Bekrop Ha miockoct U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5Scaefc1b
19 Ci10’keHHE U BBIYUTAHUE BEKTOPOB bubmmorexa LHOK
p https://m.edsoo.ru/23f4f089
bub OK
20 YMHOKEHNE BEKTOPA HA YUCIIO nosmoreka L
https://m.edsoo.ru/dee379¢eb
Paznoxxenue BekTOpa 1Mo TpéEM
21 HEeKOMILJIaHApHBIM II;GKTO le)M bubmmorera [TOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno mapamnenenumnena
Pemenne 3amay, cBI3aHHBIX C
. N bubnuoreka [JOK
22 IIPUMEHEHNEM TPaBUJI ACUCTBUH C
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanaaTHO-BEKTOPHBII METO
P P 8 bubnmoreka [JOK
23 MIPH PEIIEHAN TEOMETPUIECKUX
https://m.edsoo.ru/d3alfe30
3aga4
[IpsimoyronbHas cuctema
KOOpPJUHAT B IPOCTPAHCTBE.
P poctp bubnmoreka [JOK
24 KoopanHats! BekTopa.

[Ipocrelimue 3ana4um B
KOOpAMHATax

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




VYTr01 MeXay BEKTOpPaMHU.

25 CkansipHo€ NMpOU3BEICHNE bubmmorexa [OK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Bbluncnenue yrioB Mex1y bubnmoreka [JOK
MNPSAMBIMU U ILIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KonTtponbHast pabora o Teme

27 "BeKTOpbl U KOOPAUHATHI B bubmmorexa LIOK

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

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE U

)3 CHUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHBIE GUTYPHI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca INIaHUMETPUN
[ToBTOpeHue, 0600IICHNE U

79 CHCTeMaTH3aIrs 3HaHHH. bubmuorexa [JOK
OcHoBHbI€ QUTYpBI, PaKTHI, https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca INITaHUMETPUN
[ToBTOpenue, 06001IeHUE U

30 cHUCTeMaTH3aIlns 3HaHWi. 3a/1aun bubmuorexa [JOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efe0
pemeHus
[ToBTOpeHnue, 06001IeHNE U

31 cucTeMaTtu3aius 3HaHui. 3agaun bubnmoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
peneHHs
[ToBTOpeHnue, 06001IeHNE U

1 cUCTEeMaTu3aIus 3HaHUM. bubnmoreka [JOK

OcHoBHBIE QUTYPHI, HAKTHI,
TEOPEMBI Kypca CTePEOMETPUH

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




bu6mmoreka [JOK
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NMpoBepsieMOro .
00pa3oBaTeIbHON NMPOrpaMMbI CpeIHEero o01ero 0opa3oBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMasi, INIOCKOCTh
- [TpuMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX MPU PEUICHUH
. TCOMETPUUYCCKUX 3a/1a4
73 OnepupoBaTh MOHATHIMH: MAPaJUICTLHOCTh M TEPICHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KrnaccudunupoBaTs B3aMMHOE PACIIOJIOKECHHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMH: JBYTPAHHBIN YTOJI, TPaHU ABYTPAHHOTO yTJa,
7.5 pebpo IBYrpaHHOTO YIJIa, JWUHEWHBIA yroJ JABYrpaHHOTO Yria,
rpagycHas Mepa JBYTpaHHOTO yria
OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBIMYKIIbIHA
7.6 MHOTOTPaHHUK, AJIEMEHTBI MHOTOTpaHHHKA, MIPaBWIIBHBIT
MHOTOTpaHHUK
~7 Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MTUpaMuja, mpusMa,
. MPSIMOYTOJIBHBIN TTapajuieenume, Ky0)
KrnaccudumupoBaTh MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
. Kinaccupukanuyd  (BBIMYKJIbIE W HEBBITYKJIbIE MHOTOTPaHHHKH,
' MPaBWJIbHBIE MHOTOTPAHHHUKH, TPSMbIE ¥ HAKJIOHHBIC TPU3MBEI,
napasuIeNIeuIe /bl )
=9 OnepupoBaTh  TOHSITHSIMH: CeKymas  IUIOCKOCTh,  CCUYCHHE
' MHOTOTPaHHUKOB
210 OOBSICHITh MPUHIUIBI TOCTPOCHHUS CEUYEHWH MHOTOTPAHHHUKOB,

HCITOJTB3YsI METO/T CIIE/IOB




7.11

CTtpouTh ceueHUus MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTeX M W3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUICCKUX BECIIMYHH 110 06pa3uaM
HIIX aJIrOpUTMaM, MNPUMCHAA H3BCCTHBIC AHAJIMTHYCCKUEC MCTOABI IIPHU
pemiCcHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHCIICHHC
paCCTOHHI/IfI MCXKAY ABYMs TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

Pemiate 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
HIIW aJIrOPpUTMaM, MPUMCHAA H3BCCTHBIC aHAIUTHYECKHUEC MCTOJBI IIpU
peHICHUN CTAaHAAPTHBIX MAaTCMAaTUYCCKUX 3a/7a4 Ha BbIYMCICHUC YIJIOB
MCKAY CKPCHIUBAOINHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.19

Boruucnsate 00bEMBI M IUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnHpamuga) C HOpuMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHOIIEHUS MEXKTy TUTOIIA ISIMU IIOBEPXHOCTEH, 00bEMaMU MO T0OHBIX

MHOTI'OI'PaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTb CUMMCTPHUU (bI/Il"ypBI

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, mpeamnojararomnux HECKOJIBKO IIaroB pPCHICHUA, CCJIW YCIIOBUS
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMe

HpI/IMeHHTL HpOCTCI\/’IH_II/Ie nporpaMMHbBIC CpCACTBA H JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMbI IIpU PEHICHUU CTCPCOMETPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUPOJAC U

KHU3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[IpuMeHATh TOJYYEHHBIE 3HAHUSA Ha MPaKTHKE: aHAJTU3UPOBAThH
peasibHble CUTyalldd M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpoIecce
MOWCKA pelIeHUs] MaTeMaTh4ecku C(OpMyIUpOBAaHHON MPOOIEMBI,
MOJIEJIMPOBATh PEeAbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM I'COMETPUUCCKHUX MOHITUMN U




TCOPCM, arriapara anre6p1:1, peuaTh NPpaKTUICCKUC 3a/]a4r, CBA3aHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BEIINYHH

11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJbTara
6 I'eomeTpus
OnepupoBarb TOHSITUSIMU [WTHHPAYECKAsT MIOBEPXHOCTb,
61 oOpa3zyolye NUIUHAPUIECKONW MOBEPXHOCTH, LUIUHAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ylolMe KOHUYECKOM TOBEPXHOCTH, KOHYC,
cepuueckas moBepXHOCTh
6.2 Pacrnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTYYEHUS TEIl BpaIlEHUS
6.4 KnaccudunupoBars B3aUMHOE pacIofioKeHUe Cephl U MIIOCKOCTH
OnepupoBarh MOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMCHTA,
6.5 BBICOTA CETMEHTA, IIaPOBOM CJIOM, OCHOBAHHE IIAPOBOIO CIIOSI, BHICOTA
[IapPOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Beramcnsate 00BEMBI W IUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUYECKUX Tell C MPUMEHEHHEM (PopMyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHMK, BIHCAHHBIN B cdepy H
6.7 ONMCaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WU
TEJIO BpalleHUs
63 BbluHcnsTh COOTHOIIEHHMS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
. 00bEéMaMu 1MOJJOOHBIX TEI
6.9 N300paxaTh n3y4aembie GUTYpPBI OT PYKH B C IPUMEHEHHEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJl CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHUS TeI
BpAaIICHUS
W3Biiekath, MHTEPIPETUPOBATh M MPEOOPA30OBBHIBATHE MH(POPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha

YepTekKax U pUCYHKAX




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1JIs pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOIaralliuX HECKOJBbKO IIArOB PEIICHUA, €CIIU yCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU opMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh ,HGIZCTBHH 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 IOHATHUAMU: NCKAPTOBbBI KOOPAWHATBEI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BCEKTOpPpAaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHHUEC BCKTOpPA HA YUCIIO, YI'OJ
MCKAY BCKTOpaAMH, CKAIKIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BCEKTOP
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreilmme TIeOMETpUYECKHE 3a1adyd  Ha IMPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10Ka3aTeIbCTBO MATEMAaTUYECKMX OTHOILUECHUU M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3liaM WK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE  METOABl IPU  PELUIEHUHM  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IIPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHUCTEMBI IPU PELUICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKU3HH, paCliIO3HABATh IMMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONIy4eHHBIE 3HAHMWS HaA MPAKTHKE: aHAIM3UPOBATh
peanbHBIe CUTYyallMM W NPUMEHATh U3YYEHHBIE IMOHATUSA B IIpolecce
MOMCKA PEUIeHUs] MaTeMaTH4eCKH COpPMYIUPOBAHHON MPOOIEeMBI,
MOZEJIMPOBATh PEAJIbHBIE CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX IMOHATHNA U
TEopeM, amnnapara ajareopsl, perarb NpaKTHUECKUE 3a/1a4H, CBI3aHHBIE

C HAXOXKACHUEM I'€OMCTPUICCKUX BCJIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHoBHBIE NOHATHS CTepeoMeTpuH. Touka, mpsiMasi, IIOCKOCTb, IIPOCTPAHCTBO.
[lonsiTue 00 aKCMOMAaTMYECKOM IIOCTPOCHUU  CTEPEOMETPUM:  AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

B3aumHOe pacnonoxkeHue nOpsAMbIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
napajuleJIibHble M CKpemmBaromuecs npsMble. [lapamiensHocTs OpsAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: MAapajuleNIbHbIE IMPsIMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPSAMBIX, NApAJUIEIbHOCTh NPSIMONM M IUIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAaMH, YroJI MEXKAy MPsAMBIMA B IPOCTPAHCTBE.
[lapamienpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX MIockocted. [Ipocreiimne npocTpaHCTBEHHbIE (UIYpbl Ha

IIOCKOCTH: TETPAdIP, Ky'6, apaJuieJICIuIiea, IOCTPOCHUE CEe4YECHUI

IlepneHIUKYIAPHOCTE HPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE IIPSMBIE B
MIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEeMa O IIPSIMOU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJ MEXAY IPSIMON U
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEWHBIA Yrojl JBYIPaHHOIO  yrIua.
[lepneHuKyIsAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHUE
OT MPSIMOM JI0 IIIOCKOCTH, MPOEKLUs (PUTYphI Ha INIOCKOCTh. [lepneHInKyIapHOCTh
IUIOCKOCTEM: NMPHU3HAK NEPIEHIANKYIIPHOCTH JIBYX IUIOCKOCTeH. TeopeMa o Tpéx
MEePIEHIUKYIISPAX

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOI'PDAHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
NpU3Ma, TPaHU U OCHOBAHMSI NMPU3MBI, IpsMas U HAKJIOHHAS NPU3MBbI, OOKOBas U
MTOJTHAS IIOBEPXHOCTh MIPU3MBL. [Tapamtenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienume] U ero coucrsa. Ilupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MHUpaMubl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUIbI, IPABUIIbHAS U

yceqéHHaﬂ nupamMmujaa. DJIEMEHTBI Opu3Mbl MW [MUPAMUBI. HpaBI/IJ'IBHBIC




7.5

7.6

1.7

MHOTI'OTPAaHHUKHU: IMOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAsg IUPaMUJA, IIPaBWIbHAs TPEYroJIbHAs NUPAMHUIA WM ITPABHIIBHBIN
terpasqp, KyO. IIpencraBieHue O NpPaBWIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AO0ACKa’Ap U UKOCASAPYIruc Ceuenus IIPpU3MbI U ITHPaMU/JIbI

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

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Boruncnenue 351eMeHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHaiu, yriel. [Linomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOIMIAIb
OCHOBaHHH, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsAMOi 1Tpu3Mbl. [Lmomans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPABWJIBHOM NUPaMU[bl, TEOpPEMa O ILIOLIAAU

yceuénHoii nupamubl. [Torstie 06 06béme. OOBEM TUPAMUIBL, TPUIMBI

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

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

[unuHapudeckass MOBEPXHOCTh, OOpa3yroIIHe HUIUHIPUUYECKON MOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHuMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA b OOKOBOH U MOJIHOM MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KOoHyc: OCHOBaHME U BepIIMHA, 00pa3yromias
U OCh, IUIOMAAb OOKOBOW M TIOMHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroIiye U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

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

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTeNlbHas MIIOCKOCTh K cdepe, TIIoNalb

cepsl

6.4

N3o06paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KOHyca

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumnena U ciaenctBus u3 He€. OO0bEM IWIUHIpA,

koHyca. O0BEM mapa u miomanb chepol




[MomoOuble Tema B mpocTpaHcTBe. (COOTHONIICHHS MEXKAY — IUIOIMIAIIMU

67 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TETT
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U IPOXO/SIIEE YEPE3 BEPILUHY), CEUECHUS 11apa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxeHnne BeKTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreitimne 3amaun B KOOpJAWHATax. Yroil Mexay BekTopamu. CkaisipHOe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUCCKHUX 3adaYd




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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI CpeIHEro
o0mero odpasoBanus

Brnanenne meromamu J0Ka3aTenbCTB, alrOPUTMAMHU pEILEHHs 3ajad;
yMeHue (popMynupoBaTh U ONEPUPOBATH MOHATHUAMU: OMNpEICTICHHE,
aKcuoMa, Teopema, CIlIeICTBUE, CBOMCTBO, MPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCWIBHBIE  (OPMYIMPOBKHM;  NPUMEHITH  HX;  YMCHHE
¢dopmynMpoBaTh 00paTHOE U IMPOTHUBOMNOJIOXKHOE YTBEP)KICHHUE,
OPUBOANTH TPHUMEPHl W KOHTPHPUMEPHI, HCIOIB30BATH METOJ
MaTeMaTHYeCKOM MHIYKIHHU; IPOBOIUTH J10Ka3aTeIbHbIE PACCYXKACHUSI
IpU pPELIEHUH 3a/ady, OLEHUBATh JIOTUYECKYIO IPABHIBHOCTD
pacCcy)KIeHMH; yMEHHE ONEepUpOBaTh IMOHATUAMU: MHOXECTBO,
MIOJIMHO’KECTBO, ONEpalMi HaJ MHOXKECTBaAaMH; YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM  ammapaT JAjis ONHCAHUS  pealbHbIX
MIPOLIECCOB U SIBJICHUM U MpU pEelIeHUHU 3ajad, B TOM YHUCIIE€ U3 JIPYruX
y4EOHBIX ITPEIMETOB; YMEHHUE ONEPUPOBATh MOHATUAMU: I'pad, CBA3HBIN
rpad, nepeBo, LHKI, Tpad HA TMIJIOCKOCTH; YMEHHME 3aJaBaTh |
OINMCHIBATh Tpadbl pa3IMUHbIMU CIIOCOOAMU; UCIIOIb30BaTh Ipadbl MpU

pCUICHUHN 3a1a1

YMmenue ONCpUpOBaTh IMOHATHAMU: HATYPAJIIbHOC YHCJIO, ECJIOC YHCIIO,
CTCIICHB C I CJIBIM IMMOKA3aTCJIEM, KOPCHDb HaTypaJ'IBHOI\/'I CTCIICHU, CTCIICHDb
C paduOHAJIBHBIM  IIOKa3aTejieM, CTCIICHb C HeﬁCTBHTeHBHBIM
IIOKa3aTeciIieM, norapn(bM qucia, CHHYC, KOCHMHYC W TaHI'CHC
MMPOU3BOJIBHOI'O0 4YHCJa, OCTATOK IO MOIAYJIIO, pallMOHAJILHOC 4YUCIIO,
HppanroOHaIbHOC YqHuCIo, MHOXECTBa HaTypaJIbHBIX, OECJIbIX,
palluOHAJIbHBIX, ﬂeﬁCTBHTeHBHBIX quceil; YMCHUC HUCIIOJIb30BATh
IIpU3HAKHU JCIUMOCTH, HaMEHBIIHH O6H1HI71 JCIINTCIIb U HAUMCHBIICC
O6IJ_ICC KpaTHOC, aJITOPUTM EBKHI/I,I[a Ipu pCHICHUHA 3ala4; 3HAKOMCTBO
C Ppa3IuYHbBIMU TIO3MOHUOHHBIMHM CHCTCMaMM CYHCICHHUA, YMCHUC
BBITNIOJIHATh BHIYHCIICHHE 3HAYECHUN U Hp606p8.30BaHI/I}I BLIpa)KeHI/Iﬁ Cco

CTENEeHsIMU U JiorapudmMamu, npeoOpa3zoBaHusl APOOHO-pAIIMOHATIBHBIX




BBIpQ)XEHUH; YMEHHE ONEepUPOBATh MOHATHIMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ IPOTPeccHs,  TIEeOMETpHYEeCKas  MPOTPEccHs,
O0eckoHeuyHO yOBIBaoIasi TreoMeTpuYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSHKEHHBIC KOMIUICKCHBIE YHCIA, MOAYIb H
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomerpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpamyeckas); yMeTh
MIPOU3BOIUTH ApUPMETHUECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOIUTH  MPUMEPHl  UCIIOJIB30BAHUS  KOMIUIEKCHBIX — YHCET,;
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: palMOHAJIbHBIE, UPPALlMOHAJIbHBICE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPUIECKHE
YPAaBHEHUs M HEPAaBEHCTBA, HUX CHCTEMbI; YMEHHE OIEpPUPOBATh
MOHATHUSIMH: TOXIECTBO, TOXKIECTBEHHOE ITPpeo0pa3oBaHKe, YpaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTh ypaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO Pa3INMYHbIX IPUEMOB; pEIIATh
YpPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C NApPAMETPOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHHUS. MAaTEMATUUECKUX

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

YMeHue onepupoBaTh MOHATHAMH: (DYHKLHSA, YETHOCTh (DYHKIUH,
NEPUOUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(GyHKIUH, SKCTpEMYM (YHKIIMH, HauOOoJIbllIee U HAaUMEHbIIIEe 3HAUCHHUSI
(GyHKIMHM Ha TPOMEXKYTKE, HempepblBHAs (DYHKIMS, aCHUMIITOTHI
rpadpuka ¢GyHKOUM, TepBas W BTOpas MpPOU3BOAHAs (YHKIUH,
reoMeTpUUecKuil 1 PU3NYECKUIl CMBICT MPOU3BOJHOM, TIEpBOOOpa3Has,
onpeAeNnéHHbId HMHTErpall; YMEHHE HaxXOJuUThb acUMMOTOTHI Tpaduka
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHMH, HAXOIUTh ypaBHEHUE KacaTelIbHOMN
K rpaduKy GyHKIHUU; YMEHHE HaXOJIUTh MPOU3BOIHBIE HJIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOJIHYIO JUISl UCCIIEIOBAHUS
(GyHKIMH, HAXOUTh HAMOOJbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIHI;
CTpOUTh TIpaUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM  armapara

MAaTEMaTUUCCKOT O aHaJIN3a; IPUMCHSATD IIPOU3BOAHYIO JJIS1 HAXOXKIACHUS




HaWJIy4dllIero PpELICHHUs B IPUKIAJHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IIOMIAIN U 00BEMBI
¢Gury ¢ moMomp0 UHTErpaia; NPUBOAUTH PUMEPHI MATEMAaTHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUI

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOMM, oOpaTHas
GbyHKIMsA, KOMIo3unus GyHKUUN, TUHEHHas QYHKUIUS, KBaApaTHIHAs
byHKUMsA, — pandoHadbHas — (QYHKOMSA, — CTeeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKLIMHU, IOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTPOUTH TpadUKU U3YyYCHHBIX (DYHKIIHA, BBIMOIHATH IpeoOpa3oBaHuUs
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; UCTIONIB30BaTh CBOMCTBA U TpaduKu PyHKIMHA 1y1st
peleHys ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ MapaMeTpaMu; U300paxarhb
Ha KOOPJAMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCIE Ha
MPOLIEHTHI, JOJU U YaCTH, Ha ABUKEHUE, pabOTy, CTOMMOCTb TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIaCTH YIPABJICHUS JMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATH IMOJYYCHHOE PELICHUE U
OLICHMBATh MPaBAONOJ00HOCTh PE3YJIbTaTOB; YMEHUE MOJEIUPOBATh
peanbHbIe CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUSA,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BAaTh IIOCTPOECHHBIE MOJENM C HCIOIb30BAHMEM alapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee ¥ HaMMEHbIee 3HAaUeHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO HabOpa; yMEHHE MW3BIIEKATh,
HWHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO B TabiIulax, Ha
auarpammax, rpaukax, OTpakarollyto CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C IOMOMIbIO TabIuI U
quarpamM; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM 4YHCIE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U D3JIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCCiaca0oBaTb COBMCCTHBIC H8.6JHOI[CHI/ISI C IIOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHnue onepupoBaTh MOHSATUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(OpMyIIBI CIOXKEHUS U YMHOXCHHSI BEPOSTHOCTEH, POpMYIy TOIHOM
BepoATHOCTH, ¢opmyny bepHymin, koMOuHaTOpHBIE (aKThl U
(GOpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh MOHATHSMM: ClydyailHash BeJIMYMHA, pacIlpeiecHe
BEpPOSITHOCTEH, MaTeMaTUYECKOE OXKUJaHUE, JUCTIEPCUs U CTaHAapTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH pacrupeiesieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid Ui pelieHrs 3a1a4; 3HAKOMCTBO C MOHSTHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX UCCIICOBAHUM;, YMEHHE
MPUBOAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHUCJIO COYETAHUM, YUCIIO
nepectaHoBok; OnHOM Hpi0TOHA; yMeHHE MPUMEHSATh KOMOMHATOPHBIE
(hakThl M pacCyX ACHUS IS PEIICHHS 3a/iay; OIEHHWBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTaBJSITh BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEJIMYMHA Yria, IUIOCKUM yrodi,
JNBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAIOLIUECS IpsIMBIE,
MapajuIeIbHOCTD U MEPIECHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSMBIMHU, YroJI MEXAY HNPSAMON M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHUE HCIOJb30BaTh
IpU pELIeHUH 3a7ay HM3y4YeHHble (DaKThl U TEOPEMBl ILIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX MOHATHM M

BCJIMYHWH, PCIIAaTh CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOLIAb GUTYpBI, 00bEM QUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBIN MHOTOI'paHHUK, CEYeHIE MHOTOTPaHHHKA,

KyO, mapamjenenurnes, Npu3Ma, nupamuja, Gpurypa m HOBEPXHOCTh
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BpallleHUs, UUIUHP, KOHYC, IIap, cdepa, miomanab chepbl, MIOMaIh
MOBEPXHOCTH MHUPAMUBI, MPU3MBI, KOHYCa, IWIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TNapajuleenunesia, TupaMubl, IpU3Mbl, LIUIUHAPA,
KOHYCa, 11apa, pa3BépTKa OBEPXHOCTH, CEYEHHUSI KOHYCa U LIWIIMH]IPA,
MapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHHE Ilapa, IUIOCKOCTD,
Kacaromasicss ceppl, LUUIUHApPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (PUTYPHI H TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHUs, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHX (Uryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATH ONpEACNCHUsT U3ydaeMbIX Guryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX T€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBATH WJIM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kinaccuukanuioo (GuUryp TO pa3NMYHBIM PU3HAKAM, BBITIOIHATH

HeO6XOI[I/IMBIe JAOITIOJIHUTCIIBHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIEC B TIPHUPOJIC,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHUS
MPU PEUICHUM 33J1a9; HAXOJUTh T€OMETPHYCCKHE BEIUYHMHBI (IJTMHA,
yroi, IJol@aab, 00bEM) MPHU pPElIeHUH 3a7ad U3 JPYTUX YUeOHBIX
MIPEIMETOB U M3 PEATbHOM KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JTMHA, YTOJ, IJIOMAAb, 00bEM, IJIOLIAAb MOBEPXHOCTH),
WCIIOJNIE3YSl M3YYCHHBIE (DOPMYIIBI U METOIBI, B TOM YHCIIEC: IDIOIIAh
MOBEPXHOCTU MUPAMHU/JIBI, IPU3MBI, KOHYCA, IMIIMHApPA, TUIOIAaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBLHOTO MapaljieNienuIea, MUPaMHUIbl, TPU3MBI,
HWIMHIpPA, KOHYCa, Iapa; yMEHHE HaXOAWTh OTHOIIeHHe O0BEMOB

OJI00HBIX QUTyp
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VYMeHme OIICpHUPOBATH IIOHATUSAMU: IpsAMOYTOJIbHAA cucremMa
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, NPOM3BEICHIE BEKTOPA Ha YHCIIO, Pa3lIOKEHHE BEKTOPa IO
0asucy, CKaqspHOE NPOHM3BEICHUE, BEKTOPHOE IPOHM3BEICHHE, YTOJ
MCKIY BCKTOpaMH; YMCHUEC HCIIOJIBb30BATh BeKTOpHBII\/'I n
KOOPJIMHATHBIM METOJ Ul PELICHUS] T€OMETPUYECKUX 3a/a4 M 3a/1a4

JIPYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMM METOA s peLIeHHs 3ajay;
[IOHMMAaHHE 3HAYUMOCTH MAaTEMaTUKM B HW3YYEHUU NIPUPOAHBIX U
OOIIIECTBEHHBIX MPOILECCOB M SBICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHE IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COIAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Koxn
1 Uucna v BBIYUCICHUS
1.1 Harypanbnslie u nensie yucna. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
1o Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOM, TPOLEHTEHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpodH
13 Apudmernueckuil KopeHb HaTypanbHOH creneHu. JlelcTBus ¢ apupMeTHYECKUMU
' KOPHSIMHU HAaTypajIbHON CTEIIEHU
14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IIOKAa3aTEJIEM.
' CBolicTBa CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI
JlelicTBUTENbHBIE 4KCIA. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuOnxkE€HHbIe BBIYUCIIEHNUS, TPaBUla OKPYTJICHUS, TPUKHUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN
1.8 ITpeoOpa3oBanue BbIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaumonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IorapupMUIECKIE YPaBHEHUS
2.5 Ilenpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppannonaibHble HEPAaBEHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPAaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
2.11 Matpuiia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULIbl




3 OyHKIMH U TpapuKH
31 @Oynkius, crnocods! 3axanus ¢yHkuuu. I'padux GyHkuuu. Bzaumao oOpaTHbIE
' ¢dbynkuun. YerHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
OOnacte ompenesneHuss U MHOXECTBO 3HaueHMH ¢yHkumu. Hymu QyHkum.
32 [IpoMexyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' Maxkcumymbl 1 MUHMMYMbl (QyHKuuu. HanGosbliee M HauMeHbllee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennas ¢yHKUIMs C HaTypalbHBIM M LENbIM MokazateneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTEIICHU
34 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIIUA, KX CBOHCTBA U TpaduKH
3.6 Toukn paspeiBa. AcumnToTsl TpadukoB Qyakmumit. CoiictBa  (QyHKIMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIEI0BATEIbHOCTEN
3.8 Apudmernueckas u reomeTpuyueckas nporpeccuu. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hauana maTremaTnueckoro aHaiumsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (HYHKIIUN
[IpumeneHne NpoM3BOJHON K HCCIENOBAHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HauMEHbIIEro 3HaYeHNs (PyHKIMHN Ha
OTpe3Ke
4.3 [IepBoobOpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuk#
7.4 Tena v MOBEPXHOCTH BpalleHUs




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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