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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
TOCy/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEIHEro 001Iero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMU OCHOBY JIJII CaMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIBHOIO pa3BUTHUS
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKOH 3HAYUMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0yYaromuxcs, (OpMUpPOBaHUS (YHKUHMOHATBHOM MaTEeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIbHBIX NPEJICTaBICHUM O CYIIHOCTH M MPOMCXOKIECHUM T€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCleYMBaeT BO3MOXKHOCTh M3yUYEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJI¢ pEILIECHUs Te€OMETPUYECKUX 3a7ady, YMEHHUE BBIJIBUTaThb U 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 4YesnoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOTO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU

(V)
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SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JAEATEILHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHYECKHX TIE€OMETPUYECKMX 3HAHUW W JeHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUS
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HA4YCHA IS
OOyYarOIMXCS CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM WMEIOT BO3MOXKHOCTH M3YyYHUTh T€OMETpHUIO OoJee
r1y0OKO, €ciM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAJCHHEC METOJAMM PEIICHMS 3aJ1ad Ha TOCTPOCHHS Ha W300PaKCHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHHE YMEHHUS TPOBOJUTH  HECIOXKHBIC  JOKa3aTelIbHbBIC
pacCyXJICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKHUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBLHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;
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e (opmupoBaHHe (GYyHKIIMOHATBHOU IPAaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX M IPHU U3YyYEHUU IPYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpPMyIMpOBaTh HX Ha S3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbIE PE3YIIbTATHI.

OTINYUTENBHOM OCOOEHHOCTBIO IPOrpaMMBbl SIBIISIETCSl BKJIKOYEHHE B KypC
CTEpEOMETPUM B Hayajle €ro M3ydyeHus 3a/jay, peUlaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad4 Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOAHOTO COAEP/KaHHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOydeHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NPEICTaBICHUNA OOYydYaroluXcs, paclIupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.
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COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY IMPAMBIMA B MPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEUEHUH.

[lepneHAUKyIISIPHOCTD MPSIMOM U IUIOCKOCTH: MEPICHAUKYIISPHBIE MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOu
MEPIIEHAUKYJISIPHON THIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEUMHBIM yroJl JBYTPAHHOTO  yIJia.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX MEepHEHINKYJIISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronpHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,

nocmetHRERHAR SR M TOAPa M KaX.
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Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTH HPSIMOM MPHU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOM
MMOBEPXHOCTH, OCh IWJIMHIPUYECKOW MOBEPXHOCTU. l[lwmHIp: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300paskeHne Te BpalleHHs Ha TUTOCKOCTH. Pa3BépTka muIMHIpa 1 KOHYyCA.

KoMmOunanun Ten BpalleHHss YW MHOTOTPAHHMKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIcHusI.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
NPSAMOYTOJIGHOTO Tapajuleyienurnena u ciaeacTBus u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM Mmapa u miomaab chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTI0OHBIX TEJl.

Ceuenus mwmHIpa (TApAICTBPHO W TEPICHAMKYJISIPHO OCH), CCUCHHUS
KoHyca (TapajuieIbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPIIUHY), CECUCHUS
mapa.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTH U B mpocTpaHcTBe. CloKeHNe U BEIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamrenenunena. Pemienne 3amad, CBA3aHHBIX C

ﬂOKyMEryngIﬂl\r/IIl/leCIA—IHe ﬂg(?%HHOMHH)%]r%VI@]}O ACUCTBUM C BCEKTOpaMHu. 1IpsAMOYTOJIbHAsA CHCTEMA
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KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalasipHOE MPOU3BEIECHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.
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INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLUJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTrusX, chepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM TOCTMKEHUM HAYKH U JEATEIBHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peleHnH, paccy X IEHUN;
BOCIIPUAMYHBOCTBIO K MATEMAaTHYECKUM aCllEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIIOOMS; UHTEPECOM K
paznuuHbIM  cepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP

ﬂOKyME}QW%&%ﬂElgIIBQH@l?gO%%IM b IOI/I p€alin30BbIBATE COOCTBCHHBIC JKHW3HCHHBIC ILIAHBI,
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TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0pa3oBaHUI0 U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEHW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COITUATEHO-Y)KOHOMHYECKUX MPOIIECCOB HA COCTOSHHUE MPUPOIHON M COIUAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYI)KAaIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMaHHEM
MaTEeMaTHUECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHS I[MBHWIW3ALWHW; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJHCarwe2o  Mupa;,  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynupoBaTH W MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;

YCIIOBHBIC,
e BLBISBIIATH MaTCMAaTH4YCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HU u
[IOKYMEHT NOAMM CAH%R%%@H%QIP%%HHM%I: IOB (paKTax, JAHHBIX, HAOJMIOACHUIAX U YTBCPIKACHUAX,
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npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOIMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN OKCTICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBaHUs, OICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX I OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:
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e BOCIpUHUMATH W (GOPMYIHPOBATH CYXICHHS B COOTBETCTBUH C
YCIOBUSIMHU U LIETSIMU OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBhIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
X0y peIIeHus 3a7]a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTarT;

e B X0JIe 00CYXXJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
peIlIeHUs; COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMH JIPYTHX
YUaCTHUKOB JHANIOTa, OOHAPYKHBATh Pa3M4Me M CXOJCTBO IO3HIIUN; B
KOPPEKTHOH Popme PopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHS,;

e TPEICTaBISITH  PE3YJNbTAaThl  pEHICHWS  3aJadd,  OKCICPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIlMN 1 OCOOEHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

e IMOHMMAThb W  WCMOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHINBHUIYAIbHON pabOThI IPU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATH 11eJTb
COBMECTHOH JESITENbHOCTH, IJIAHHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacrpeaensiTh BUABI padOT, JOTOBApUBATHCSA, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;

e YYacTBOBaTh B IPYNIOBBIX popmax paboThl (00CYXIeHMs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHUCTBUSI.

3) YHueepcanvnvie  pecynamuenvie Oeticmaus, obecnevusaiom
Gdopmuposarue cMbICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

e COCTaBJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1a4d, BBIOMPATH CIIOCOO PeIIeHHS
C Y4ETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENLHOM pediieKCuM Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMHM  CaMOINPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

e TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NIPU PEIICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJICHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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e OLEHUBATH COOTBETCTBUE PE3YJbTATa LEIH U YCJIOBHUSIM, OOBSICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIIPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccudpuimpoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMM: JABYTPaHHBIM yroj, TpaHW JBYTPAHHOIO Yrija,
pedpo ABYTrpaHHOrO yIiia; JIMHEHMHBIM Yrojl ABYTPAHHOTO yrja; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBIII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOI'PAaHHHKH; IPSIMbIE U HAKJIIOHHBIE IPU3MBI, NTapaJUICICIUIEBbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIOJIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUIYp: BHI
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH 0 00pasiiaM uiu
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEHICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIEHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO NPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pasiiaM uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEHICHUU
CTaHJAAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY

MTJITOCKOCT ﬂM[?], iIBNYI [)aHHBIX yl JTOB.
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Bbrancnsate 00bEMBI M TJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3MA,
nUpaMua) ¢ TNpUMEHEHHeM (OpMysd; BBIYUCIATH COOTHOLICHHS  MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mMpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a]1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP NpOCTEHINNE MNPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE IIOHATHS B IPOLECCE IOUCKA PEMICHUS
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HAIUHIP, KOHYC, cdepa u map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMHU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu

AOKyMErH%gu(AQ&rI?%(E%g%HOM NOAMNMCHIO
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N300pakath u3ydaemble (PUTypbl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHsTh paBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4YeCKUEe 3aJayd HA NPUMEHEHHWE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTh mOpocTedIne TPOTPAMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMy4YEHHbIE 3HAHWUSA Ha IPAKTHUKE: aHAJIW3UPOBATH PEAJIbHbBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eckK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, arnmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubmuoreka [{OK
1 BBeneHue B ctepeoMeTpuio 10
BEACHHE B CTEpeOMETPH https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 1 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHqUKyYISPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 v 10 1
[JIbl MEXKAY MPSMBIMU U TUIOCKOCTSIMH hitps://m.edsoo.ru/1c209637
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
6 O6Bé 9 1
DEMEL MEOTOTPaHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
p ' P ' https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0
[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMUCHIO
rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3SOBATEJIbHOE 26.09.25 09:18 Ceptudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEHAA OBLLEOBPA3SOBATEJIbHASA LLKOJIA N2 618 (MSK)
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
bubmuoreka [JOK
Tena BpareHus 12
patll https://m.edso0.ru/1¢209¢37
bu6 K
OOBEMBI TET 5 1 nommorexa IO
https://m.edsoo.ru/1¢209¢37
BekTops! 1 KOOpAWHATHI B IIPOCTPAHCTBE 10 1 bubmorexa HOK
p P poctp https://m.edsoo.ru/1¢209¢37
[ToBTOpeHue, 06001EeHNE, 7 | bu6mmoreka [IOK
cucTeMaTH3aIns 3HaHWi https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
JOKYMEHT MOAMWUCAH S/TIEKTPOHHOWM NMOAMUCHIO
rTOCYAAPCTBEHHOE BHOA)XETHOE OBLLIEOBPA30BATEJ/IbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEAHASA OBLLEOBPA3OBATEJ/IbHASA LLUKOJIA N2 618 (MSK)
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https://m.edsoo.ru/1c209e37
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
OCHOBHBIE MOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. [IpaBuna
bubnuoreka [{OK
M300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
CepeuHBbI OTPE3Ka
[TonsaTHA: nepecekarommecs
bu6mmoteka IIOK
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1
https://m.edso00.ru/2d8a9¢99
U TUIOCKOCTb
[TonsaTus: nepecekaromuecs
OCKOC epeceKaroIuec a 1 bubmmorexa LIOK
IJIOCKOCTH, 11 Karoluecs npsmast
> 6P p https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHble cBefieHus 0 KyOe U
N bubnuotexa [JOK
NUpaMHIe, X Pa3BEPTKU U MOJEIIH. 1

CeueHnst MHOTOIpaHHUKOB

https://m.edsoo.ru/b30dff38

1

but6mmoreka [IOK

HauanbHble cBefieHns 0 KyOe #
AOKYMEHT N

I

DAMNWUCAH 3MEKTPOHHONM MOAMMUCHIO

https://m.edsoo.ru/3d8ffd32

[VPEKTOP

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LKOJIA N2 618 (MSK)
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Kyuesa CeetnaHa HukonaesHa,

26.09.25 09:18

CepTudukat 62623732F1CACF796C68B1C0424F4F5A
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ApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHrss MHOTOTPaHHUKOB
[TonsiTHE 00 aKCHOMATUYECKOM
7 IIOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI 1 bubmmorexa [IOK
P p puH: https://m.edsoo.ru/OccScafe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
bubnuoreka [{OK
8 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI 1
https://m.edso00.ru/239c8cb4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
bubnunoreka LIOK
9 MIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI 1
https://m.eds00.1u/65c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
bubnunoreka LIOK
10 MOCTPOEHUU CTEPEOMETPUM: AKCUOMBI 1
https://m.edsoo.ru/258{c245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionokeHue npsMsIx B
1 IIPOCTPAHCTBE: MEepeCeKaroIuecs, | bubmmnoreka HOK
rnapajulelIbHbIE U CKPEIMBAIOIINECs https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamrenpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
but6mmorekxa [IOK
12 NapajieibHbIe IIPSMbIE B 1
.. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MApaUICIIBHOCTD TPEX
MPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: | bubmmoreka [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
bubnunoreka LIOK
14 VYTriasl ¢ cOHanpaBIEHHBIMU 1
LOKYMEHT NOANUCAH 3/EKTPOHHON NOANMCHIO https://m.eds00.ru/9f4071b9
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CTOpOHAMHU

15 Yron Mexay nNpsMbIMHU B bubnmnoreka HOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEH: Bu6muotexa [JOK
rnapajuielIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
N . bubmuoreka [IOK
18 CaoiicTBa napamieiabHbIX MIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (GurypsI Ha MJIOCKOCTH: TETPAd bubmmoreka LOK
P - TeTpasp, https://m.edsoo.ru/4a28dc02
KyO, napaJuiesnenumnes
bu6nmorexa LIOK
20 IT i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/1d434d0f
bu6nmorexa LIOK
21 [TocTpoeHune ceuenui
TpocHH et https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
) "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U MJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTH NPAMOU U
23 HJI(I))CKO(j]TI/I'}llIe r;'IeH WK IJ)BI HbIC buomroreia LIOK
- HICPTIEHAHIY AP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubmuoreka [IOK
MEPIEHIUKYISPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
)5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHAUKYIISPHBIE K IUIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyIIpHOCTH bubauoreka IJOK

JOKYMEHT NMOANNCAH 3TEKTPOHHOW MOAMUCHIO
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHIuKyJIsIpHOCTH | bubnmnoreka HOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15
)3 Teopema o npsmoi | bubnmoreka [JOK
MEePNEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635¢5087
79 Teopema o npsimoit | Bu6muotexa [JOK
MEPIEHANKYISIPHOMN TIIIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit 1 bubnnoreka [JOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHauKynsp U HAKIOHHBIE:
31 a(iTOHHI/ICYOT ?quH 0 ITIOCKOCTH 1 bubmmorexa [IOK
P f[ ’ https://m.edsoo.ru/33¢477d3
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
[TepnienquKymsip U HAKJIOHHBIE:
32 aCI::TOSIHI/IGYOT EO‘IKI/I 0 TTOCKOCTH 1 bubmorexa HOK
P il ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSAMOM JI0 MIIOCKOCTH
[TepnienquKymsip U HAKJIOHHBIE:
33 aCI::TOSIHI/IGYOT EO‘IKI/I 0 IJIOCKOCTH 1 bubmmorexa [TOK
P il ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSMOU JI0 TIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
34 a(iTOSIHI/IGYOT l;quH 0 TJIOCKOCTH 1 bubmmorexa [IOK
P il ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSMOU JI0 TITIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY ) bubnuotexa [JOK
MPSAMOU U TNIOCKOCTBIO https://m.edso0o.ru/6b61b2b4
36 JIByTpaHHBIN yroJl, JMHEHHBIN yroa | bu6muoreka [JOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroi, TMHEUHBIN yroi bubmuotexa [JOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYAAPHOCTD IIOCKOCTEM: bubmorexka HOK

NOKVMEHT M n

AMMACAH
HORKY MR T o4 viCAr

A
rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
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IpU3HaK [NEPIEHIUKYIIPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
IlepneHUKyISIPHOCTD MIJIOCKOCTEM:
bub e OK
39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX 1 nomorexa L
% https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHAMKYASAPHOCTD IIOCKOCTEH: o OK
40 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX 1 nomoteka 1
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
N bubmuoreka [IOK
41 Teopema o TpEX nepHeHANKYIIApax 1 hitps-//m.cdsoo.ru/e4972cde
N bubnuoreka [{OK
42 Teopema o Tpéx nepneHAUKYISIPax 1 hitps://m.cdsoo.ru/52188a7d
N bubmuoreka [IOK
43 Teopema o Tpéx nepneHAUKYISIPax 1 hitps://m.cdsoo. /9246736
KonTponbHas padoTa no temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U 1 1 bubmuoteka [IOK
mockocTei" u "Yriasl MeX Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTIOCKOCTSIMH "
IloHsITHIE MHOTOIPAaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTpaHHUKA, BuG OK
45 BBINTYKJIBIE U HEBBINTYKJIBIE 1 nosmoteka 1
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKa
IIpu3ma: n-yrosipHas mpu3Ma; rpaHu U
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 | bubmmoreka [JOK
HaKJIOHHAs MTPU3MBIL;, OOKOBast U https://m.edsoo.ru/b4ad63ad
ITOJIHAs! TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, npsIMOYTOJIbHBIN ! bubmuotexa [JOK
[APAIUICIICTIUIIE U €TO CBOMCTRAyMEHT noanmcaH STEKTPOHHOVA HOANMCHIO https://m.edsoo.ru/8a7be683
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[Inpamua: n-yrojapHas NUpaMua,
I'PaHU U OCHOBaHUE IIUPAMUBL;

48 OOKOBAas M TIOJIHAS IOBEPXHOCTH 1 bubmorexa [IOK
. https://m.edsoo.ru/fblcd0as
MAPaMU/Ibl; IPABWIbHAS U yCEUEHHAsS
nupamuaa
[IpaBusbHBIE MHOTOTPAHHUKHU:
MOHSATHE TPaBUIBLHOTO

49 MHOI'OTPaHHUKA; IPaBUJIbHAS IpU3Ma 1 Bbu6moteka [JOK
W OpaBWIbHAS TUPAMU/IA; TPABUIIbHAS https://m.edso0o.ru/074c8865
TpeyroyibHas nupamuaa u
IIpaBWIbHBIN TETpa’ip; KyO
[IpeacraBnenue o mpaBUIbHBIX

50 MHOTOTIpaHHUKaX: OKTadIp, 1 bubmorexa [IOK

https://m.edsoo.ru/a0fdd5bf
JOJEKAdAP U UKOCADIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIHO TOUYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI | bubmmnoreka HOK
CHUMMETPHU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajieJenuneaax, NpaBUiIbHbIX
MHOT'OTpaHHUKAX
Brrunciienune 31eMeHToB

52 MHOTOTPaHHUKOB: p&Opa, AMaroHamu, 1 Bubmmorexa [IOK

https://m.edsoo.ru/6cdbecef
YTJIBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
53 MPU3MBI, TUIOIAIb OCHOBAHUH, 1 bubmmorexa TIOK
. https://m.edsoo.ru/37d84157
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI
54 [Tnomane 60KOBOI MOBEPXHOCTH 1 brn6amotexa HHOK

NOKYMEHT AOAMUCAH SAEKTPOHHOU- NOARUCED.
HOKYMER T HOQHVICAR IHERHFORROVFHO4HACDIO
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IIOBEPXHOCTHU ITPABUIILHOMN https://m.edsoo.ru/5603¢30b
MUPaMUIBI, TEOpPEMa O TIIOMIATH
OOKOBOM IMMOBEPXHOCTH YCEUEHHOM
MTAPaAMUIBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c¢04
bubmuoreka [IOK
H N
36 OHATHE 00 0fbEMe https://m.edsoo.ru/7ad0020b
. bubnnorexa [IOK
37 Omem Hpavib: https://m.edso0.ru/235171b3
N bubnnorexa [IOK
58 OGLEM nipaMitb https://m.edsoo.ru/f47dfefd
bubnunoreka LIOK
5 "
? OnEm nHpavi b https://m.edso0.ru/79¢10312
N bubnuoreka [{OK
60 06
DM [THpaMHIE https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 06
DM TIPHIMET https://m.eds00.ru/79853608
N bubmuorexa [{OK
62 06
DM TIPHIMET https://m.edso0o.ru/1e053890
. bubmuoreka [{OK
63 O61é 3
DEM TIPUSMBL https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUucTeMaTHu3aIs 3HaHUH. bubmuoreka [{OK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue paccTosiHU: MEXyY | bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
bubmuoreka [IOK
67 Hroroast koHTpoIbHAs paboTa 1 hitps-//m.cdsoo.rw/b9146bc
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
BrrunciieHue yrioB: MEX
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
. https://m.edsoo0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TTOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME

[VPEKTOP
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
Hunuaapudeckast TOBEPXHOCTD,
| o0pa3yrolne UIMHIPHIECKOI 1 bubnuoreka [{OK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS B OOKOBas
) MOBEPXHOCTh, 00pa3ymoIlias 1 och; 1 bu6nmorexa LIOK
IUIOIAAh OOKOBOU M MOJHOMN https://m.edsoo.ru/18816216
MMOBEPXHOCTH
N306pakenne nunuHApa Ha
MIOCKOCTH. Pa3BépTka LuIuHapa.
p p bubnmorexa LIOK

3 Ceuenus IMIMHPA (TNIOCKOCTHIO, 1

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

MEPIEeHIUKYJIIPHON OCH LIMIIMH/IPA)

Konnueckas IIOBCPXHOCTD,

4 o0pa3yroIire KOHUIeCKOn 1 but6mmorekxa [IOK
IIOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHHMYECKOU MOBEPXHOCTU
Konyc: ocHOBaHuE U BepIINHA,

5 oOpa3yomias ¥ 0Cb; IUIOLIAlb 1 bubnmorexa LHOK

pasy o L https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJHON MOBEPXHOCTH
N3o0paxeHue KoHyca Ha
N but6mmoreka [IOK
6 IJIOCKOCTH. Pa3BépTka KoHyca. 1

https://m.edsoo.ru/Obdelbeg

Ceuenus koHyca (IIJI0CKOCT
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[apajieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, TPOXOJISIIICH Yepe3
BEPIINHY)
VYceu€HHbBIN KOHYC: 00pa3yroIue u
7 BBICOTA; OCHOBa}i[I/IH u goxzfaﬂ 1 bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
g KomOunanus ten BpamieHus u | bubnnorexa [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cefl0e5
Cdepa u map: meHTp, paguyc,
9 I/(Ii;.l\feT ; HJ'II()) Lla Lioieﬂxiocm 1 bubmorexa HOK
A P> tHan P https://m.edsoo.ru/0341bc2b
chepsl
BsaunmMHuoe pacrionoxxenue chepsl u
bubnunoreka LIOK
10 IUIOCKOCTH; KacaTellbHas II0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; miomans chepol
1 N3oOpaxkenue cdepsl, mapa Ha | bubnnorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO
12 cdepsl; cdepa, BIMcaHHAS B | bubnnorexa [JOK
MHOTOI'PAHHUK WIH B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus
13 [TonsiTre 06 00bEMe. OCHOBHBIC 1 but6mmorekxa [IOK
CBOICTBa 00BEMOB T https://m.edsoo.ru/26a03fb7
but6mmorekxa [IOK
14 O0Be 1
HEM IWHITHHADA, KOHyCa https://m.edsoo0.ru/5513d87b
N bubmuoreka [{OK
15 O0BEéM 1mapa u mioaab chepsl 1
P Az chep https://m.edsoo.ru/d189bde2
16 [TomoOHbIE TEeNa B MPOCTPAHCTBE. 1 bu6muoreka [IOK
COOTHOILIEHUS MKy TUIOIIAIIMHU https://m.edsoo.ru/810cfleb

[IOKYMEHT MOZAMWCAH 3MEKTPOHHOW MOANMUCHIO
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MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te
17 KonrponsHas pabora mo remam 1 1 bubnuoreka [JOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha m10cKkoCcTH U B | bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BbIYMTaHUE BEKTOPOB 1 bubmorexa LIOK
P https://m.edsoo.ru/23f4f089
bubnuoreka [{OK
20 v 1
MHQIKCHHUG BEKTOpa Ha Teto https://m.edsoo.ru/dee379¢b
Paznoxenune BekTopa 1o Tpém
bubnunoreka LIOK
21 HEKOMILJIAHAPHBIM BEKTOPAM. 1
https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
Pemenne 3ama4, CBSI3aHHBIX C
22 NIPUMEHEHNUEM TIPaBUJI JEUCTBUH C 1 brbmmorexa [TOK
p P A https://m.eds00.ru/5a827900
BEKTOpaMHU
[IpssMmoyronbHas cucrema
” KOOPJMHAT B IPOCTPAHCTBE. | bubmmnoreka HOK
Koopaunats! BekTopa. IIpocrelimue https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaxX
24 VYroa Mexay BEeKTOpaMH. | bubmmoreka [JOK
CkanspHoe Mpou3BeIEHHE BEKTOPOB https://m.edsoo.ru/725effc4
)5 Brruncnenue yrioB MexIy 1 bubmuoreka [JOK
MPSMBIMH U IIITOCKOCTIMHU https://m.edsoo.ru/8efbe78e
KoopanHaTHO-BEKTOPHBII METOJT
26 IIpY PELIEHUH T'€OMETPUUECKUX 1 Bubmmorexa [IOK
PHP P https://m.edsoo.ru/d3alfe30
3a1a4y
27 KontponbHas paboTa mo teme 1 1 bubmmnoreka ITOK

[IOKYMEHT MOZAMWCAH 3MEKTPOHHOW MOANMUCHIO

rTOCYAAPCTBEHHOE BIHO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
NMPMMOPCKOIO PAMNOHA CAHKT-NETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP

26.09.25 09:18
(MSK)

CepTudukat 62623732F1CACF796C68B1C0424F4F5A



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/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30

"BekTophl U KOOpAMHATHI B
npoctpaHctae"

https://m.edsoo.ru/77¢22fc5

[ToBTOpeHUE, 0600IICHNE 1

)3 cucrtemaTusaius 3HaHui. OCHOBHBIS 1 bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

79 cucrtemMaTusanus 3HaHui. OCHOBHBIC | bubnuoreka [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

30 cucTeMaTu3alus 3HaHui. 3agauun | bubmuoreka [IOK
IUIAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHuEe, 06001IeHNE 1

31 cucTeMaTu3als 3HaHui. 3anauun 1 bubmuoreka [{OK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHue, 06001IeHNE 1

10 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubmmoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH

bubnunorexa LIOK

33 HToroBasi KOHTpOJIbHASA paboTa 1 hitps://m.odsoo.r/ec24dfc?

34 [ToBTOpeHue, 06001IeHNE 1 1 bubmmroreka [JOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTb
75 [IpuMeHSITh aKCMOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPH PEHICHUU
' reOMEeTPUUYECKUX 3aa4
73 OnepupoBaTh MOHATHUSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' MPSIMBIX U MJIOCKOCTEH
74 KrnaccudunupoBars B3auMHOE PaclONOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN YroJl, TPaHH JBYTPAHHOTO YTIa,
7.5 pedpo ABYIpaHHOTO yriia, JUHEHHBIM Yrol IBYTPaHHOTO yIiia, rpaJlyCHast
Mepa JIBYTpaHHOT'O yria
76 OnepupoBarTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIBII
' MHOTOTPaHHHUK, SJIEMEHTHl MHOTOTPAHHUKA, TIPABUIIbHBIA MHOTOTPaHHHUK
e PacnioznaBaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (MHMpaMuia, NpusMa,
' NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccuduinupoBars  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
. kimaccuukanuu  (BBIYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHHKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSMBIE H  HAKIOHHBIE MPHU3MBIL,
TapajuIeTICTUTIC b )
. OnepupoBatb MOHSATUSMU: CeKyIas MJIOCKOCT, cedeHue
' MHOTOTPaHHUKOB
710 OOBSACHATP  TPUHIMIIBI  TIOCTPOCHUS  CEYCHWH  MHOTOTPaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
711 Ctpouth cedyeHUS MHOTOTPAHHUKOB METOJOM CJEJO0B, BBINOJHAThH
' (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
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BUJ] CBEPXY, COOKY, CHU3Y

Pemarp 3a1aun Ha HAXOXKJICHUE TEOMETPUUCCKUX BEIUYHMH M0 00pasiam
WA AITOPUTMaM, IPUMEHSAS W3BECTHBIC AHAJUTUYECKUE METOABI IIPU
7.12 pPELIEHHH CTaHJAPTHBIX MATEMaTUYECKUX 3a/Jad Ha BBIYMCIIEHUE
pacCTOSTHUN MEXIy BYMsI TOYKAMH, OT TOYKH JO MPSIMOM, OT TOYKH J10

INIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCA MTPAMBIMHA

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiroputMam, IMMPUMCHASA HW3BECTHBIC AHAJIUTHUYCCKUE MCETOAbI IIpH
7.13 PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOMIUMUCA HPAMBIMHU, MCKIAY HpﬂMOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
714 (mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAASIMHU MMOBEPXHOCTEM, 00bEMamMu 0 T00HBIX

MHOI'OI'paHHUKOB

. OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U
7.15
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI

W3BnekaTh, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATh HHPOPMALHUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUIypax, MpPeACTaBIECHHYI0 Ha

yepTekax U pUCyHKax

[IpumensaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
7.17 3a/1a4, NPEAIONAralIiuX HECKOJIbKO WIaroB pPEIICHMs, €CIU YCIOBUS

NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

718 HpI/IMeHHTB HpOCTGfIH.IHC NporpaMMHbBIC CPEACTBA W DJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBEI ITPHU PCHICHUHU CTCPEOMECTPUICCKUX 3a1a4

_— [IpuBOIUTE MpHUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U
’KU3HHM, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsTh MOTy4YeHHbIE 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh peasibHbIE
CUTyallud M MPHUMEHATh HU3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH chopMyITUpPOBAHHOMN pOOJIEMBI,
7.20 MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIEH C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U

TEopeM, armapara alredpsl, pemarh NPaKTUISCKUE 3a/1a4u, CBSI3aHHBIE C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH
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11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
61 WIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHUYECKAs IMOBEPXHOCTb,
. o0Opa3ylole  KOHHUYECKOM  IOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOW CIIOW, OCHOBAHUE IIAPOBOIO CIIOSI, BHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbraucnate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPHUECKUX TeJl C IPUMEHEHUEM (HOpMYIT
OnepupoBaTh TMOHATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 OINMKCaHHBIN 0KOJIO cdepsbl, chepa, BIMCAaHHAS B MHOTOTPAHHUK HITH TEJIO
BpaIICHUS
63 BBIUUCIIATE COOTHOIICHUST MEXAY IUIOMAASMH TIOBEPXHOCTEH W
. 00BbEMaMU MMOAOOHBIX TeI
6.9 N300paxkaTh n3ydaemble GUIypbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
' YePTEKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKH W3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHS Tel
BpaICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATH HH(OPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTypax, TPEACTaBICHHYIO Ha
YepTeKax U pUCyHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELICHHUS CTEPEOMETPHUECKUX
6.12 3a/a4, MPEANoJararlluX HECKOJIbKO IIAroB PEUICHHS, €CJIA YCIOBHS
NPUMEHEHHS 3aJ]aHbI B SBHOH Qopme
HOKYMERT nounmc;\n?é%émomom 1o HEPHPOBATH TIOHATHEM: BEKTOP B NPOCTPAHCTBE
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BbINoONHATE ACWCTBUS CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB MU
6.14 YMHOXXEHHUSI BEKTOpa Ha YHCIO, OOBSACHATH, KAKUMH CBOMCTBAaMHU OHHU

o0J1aaroT

6.15 HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
6.16 BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIApHOC  HIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
6.17 MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18 38.,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

6.19 Pematsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemarr 3agaun Ha J0Ka3aTENbLCTBO MaTEMaTHUYECKUX OTHOIIICHUH |
6.20 HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,

IMPUMCHAA HU3BECTHBIC METOABI npu pPECUICHUN CTaHJApPTHBIX

MaTeMaTHYCCKUX 3a1a4

621 IIpuMeHATs mpoCTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

622 IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

IIpuMeHATh NOJIy4EHHBIC 3HAaHWS Ha IPAaKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb W3Y4YCHHBIE IIOHATUSA B IIpoLiecce
MOMCKA pELIEHUS MaTeMaTHYecKd CQOPMYIUPOBAHHOM MPOOIEMBI,
6.23 MOJICJINPOBATh PEAJbHBIC CUTyallUU Ha S3BIKE N€OMETPUM, UCCIIEN0BATH
ITOCTPOEHHBIE MOJIENN C HCIIOJIIb30BAHUEM I€OMETPHYECKUX IOHATHUA H
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCIININH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OCHOBHBIC TIOHATHS CTepeOMETpHH. Touka, MHpsMas, IUIOCKOCThb, MPOCTPAHCTBO.
00

CTCPCOMECTPHUU U CICACTBUA U3 HUX

Ilonstue AKCUOMAaTHYCCKOM MMOCTPOCHUHU CTCPCOMCTPHH: AKCHOMBI

Bzaumnoe PacCIIOJIOKCHHUC IIPAMBIX B IMPOCTPAHCTBE!: IepeCCKarommrecs,

napaJulelbHble M CKpemuBamomuecss npsmele. llapamienbHOCTs nOpsAMBIX U

IUIOCKOCTEH B IMPOCTPAHCTBC: mapaujiCjbHbIC IIpsAMBbIC B IMpOCTPAHCTBC,

MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C

yroi
[TapannenbHOCTh MIIOCKOCTEN: MapaliesIbHbIE TUIOCKOCTH, CBOMCTBA MapaJlJIEIbHbBIX

COHAITIpaBJICHHBIMK  CTOPOHAMH, MCXKAY NOpsIMbBIMA B  IIPOCTPAHCTBE.

iockocteil. Ilpocreiiine mpocTpaHCTBEHHbIE (UIYyphl HA IUIOCKOCTH: TETpa’Jp,

KyO, mapajuiesienumnes1, HoCTPOCHUEe CeUeHN

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IpPSIMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEePNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON MEPIEHIUKYIISIPHON

INIOCKOCTH. YTIBI B MMPOCTPAHCTBE: YroJl MCEKAY pr[MOfI n IIJIOCKOCTEBIO,

JBYI'PaHHBIA yTOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnengukymsp u

HAKJIOHHBIC: pPAaCCTOAHUEC OT TOYKHU OO0 INNIOCKOCTH, PACCTOAHHUEC OT HpHMOfI A0

IJIOCKOCTH, MPOEKIHsI (PUTyphl Ha IUIOCKOCTh. [lepneHAnKyIspHOCTh MIIOCKOCTEH:

INpU3HAK  TNEPHEHAUKYJSIPHOCTH  JABYX  Iulockocteil. Teopema o Tpéx

NEPHEHANKYIIApax

7.4

IloHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, mpsAMOYToJIbHBIN MMapauIeICIINAIIE T
u ero csorcrsa. [Iupamuna: n-yrojipHas nupamuia, TpaHd U OCHOBaHUE ITHUPAMU/IBI,
OOKOBas M IOJIHAs MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAs MUPaMUAA.
OJEMEHTHL — HNPU3MBL U HpasunsHble

MHOTOIMPaHHUKH:

Aannan

HUADbaMUIOBL D
AAAAAAAAAAA R A Dl ViE P HOHALY

P

AL AEKT AOAn

JIOKYM

T 1A ' YTPOHHOM
AT ro4riviCAR 27TIERNTFORROUN

ACKk
NoArviCbro
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NPaBWIHHOTO MHOTOTPAaHHUKA, TNpaBWIbHAS TNpU3Ma M IpaBUIbHAs MUPAMUAA,
IpaBUIbHAS TPEYrojibHAs MUpaMUAa U MPaBUIbHBIN TeTpasrap, Kyo. [Ipeacrasienue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CuMmMeTpuss B INPOCTPAaHCTBE: CHMMETPHsSl OTHOCHUTENBHO TOYKH, IPSMOM,
7.5 IUIOCKOCTH. DJIEMEHTHl CUMMETPUH B IUPAMUJIAX, HapalieenuIe ax, IPaBUIbHbBIX

MHOTI'OI'PaHHHUKax

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriasl. Ilnomans
OOKOBOM IIOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTHU MPSAMOM NpU3MBI, IUIOLIA/b
7.6 OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOH mpu3Msl. [Tnomans 60koBoi
MIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHON MUpaMHIbl, TEOpeMa O IUIOIIAIU

yceuénHoit nupamuabl. [lonstie 06 06bpéme. OOBEM MUPaMUIBI, TPU3IMBI

HOI[O6HBIC TCJIa B ITPOCTPAHCTBC. CooTHOIIECHUS MCXKAY TUIOIAagsIMU HOBerHOCTeﬁ,

77 00BEMaMHU ITOTOOHBIX TE
11 KUIIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6 I'eomeTpust
[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh

6.1 LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHUS M OOKOBas MOBEPXHOCTH,
oOpa3ytomas U oCh, TUIOIaAb OOKOBOW 1 TTOJIHON TOBEPXHOCTH
Konnyeckast noBepXHOCTh, 00pa3yrolre KOHHYECKOM MOBEPXHOCTH, OCh U BEPILINHA

6.2 KOHMUYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME M BepIlMHa, o0pa3ylomias U OCb,

' Ionaab OOKOBOM M TIONHOW MOBEPXHOCTU. YCEUYEHHBIH KOHYC: 0Opasylouiue u

BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh
Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouaab NoBepxHOCTH cdeprl. Bzanmuoe

6.3 pacrnioyioxeHue cepbl W IUIOCKOCTH, KacaTelbHasl ITUIOCKOCTh K cdepe, MIoNaab
cepsl

6.4 N3o06paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka nuIuHApa U KOHyca

6.5 KomOuHanmu Ten BpalleHuss ¥ MHOTOTPAaHHMKOB. MHOTOTpPaHHUK, ONUCAHHBIN

' okono chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHUs

[Tonstre 060 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

6.6 OpSMOYTOJIBHOTO Tapajienenunena v cienctsus u3 He€. OOBEM IMIUHIpA,
konyca. O0BEM mapa v mIonaak chepn

JOKYMEHT NOANMWCAH NEKTPOHHOW NMOAMNUCHIO
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6.7 [Tomobuple Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TeEI

6.8 Ceuenuss nwiuHapa (MapauiebHO M TEPIEHIUKYISIPHO OCH), CEUCHUS] KOHYCa

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YEPE3 BEPILUHY), CEUECHUS 11apa

Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXKEHHEe BEKTOpa Ha 4yHcio. Pas3iiokeHne BeKTOopa MO TPEM HEKOMIUIAHAPHBIM
BektopaMm. IlpaBuno mapamienenunena. PemieHuwe 3amad,  CBSI3aHHBIX  C

IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU

[IpsimoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHathl BeKTOpa.
6.10 [Ipocreiimue 3amauu B KoOpJAuMHATax. YTros Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPSAMBIMU W IIJIOCKOCTAMMU.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1av

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

BnageHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEACIICHHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaT€MAaTHYECKOW WHIYKIINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUA IIpU DPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arnmapar JJIs ONMCAHKs PEAIbHBIX IIPOLIECCOB U SBICHUH U IIPU PEILECHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIB30BaTh I'padbl NP PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMHU: HATypalbHOE YUCIO, LIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPeHb HaTypalbHOM CTETeHH, CTETICHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIEHOTO YHCJA, OCTATOK IO MOAYJIO, PAlHOHATBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJbHBIX,  LIEJbIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
o0riee KpaTHOE, aNropuT™ EBKIHIA MTpH PEIIeHUH 3a/1a4; 3HAKOMCTBO C
pPasNUYHBIMM ~ TO3WIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHs; yMEHHe
BBITTOJIHATH BBIYMCIICHUE 3HAUYEHUH M TPeoOpa3oBaHUs BBIPAKEHHUH CO
CTENEeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pALMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OICPUPOBATH IMOHATHAMHU: ITOCJICHOBATCIIBHOCTD,

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKkOHEYHO YObIBaoIlas TreOMeTpUYecKass [MpOrpeccusi; yMEHUue
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJIE C MTOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEpUpPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIC YKCIIa, MOYJIb U apPTYMEHT KOMILIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBHUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
MpUMEpbl  UCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCE;  ONEpPUpPOBaTh
MOHATUSAMU: MaTpulia 2xX2 u  3X3, onpeaenuTesb  MaTPHIbI,

FGOMCTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHUC OIICPUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC pPCIIAThb YpPAaBHCHUI,
HCPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABECHCTBA HW CHCTCMbI C TIIapaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUHU, OTPAaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLIMY, TIepBast U BTOpasi NPOU3BOIHAS (YHKIUHU, TECOMETPUUECKUN U
buznyecKkuil CMBICII TPOM3BOAHOM, IEPBOOOpa3Hasi, OINpeAeIEHHBIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
4 BBIUHCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIIMY; yMEHHE HaxOJIUTh IMPOU3BOJHBIE 3JIEMEHTApPHBIX (DYHKUIHUM;
YMEHHE UCIMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIHU,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJH30BAaHMEM arllapaTa MaTeMaTHUYeCKOTro

aHajii3a, MNOPHUMCHATb IPOU3BOJHYIO [JI1 HaXO0XICHHA HAWITYUIICTO

PCIICHKWA B HPURJIAAHDBIX, B TOM HHNUIC COLMAIIBbHU=9RUOHOMMWHCCRNX
OOKYMEHT NOANUCAH JTEKTPOHHOW NOAMUCHIO
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bu3MYECKUX 3aa4axX; HAXOIUTH TUIOMIAIU U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKIUM, oOpaTHas
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTHIHAsS
byHKIuS, panoHaibHast byHKuus, CTENIeHHast byHKIHA,
TpUTOHOMETpHUYecKkne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkunMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUH; yMEHHUE
CTPOUTH TI'paUKH H3YyYCHHBIX (DYHKIWH, BBINOIHATH MPEOOpa3OBaHUS
5 rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpapuku QYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJIyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yIbTaTOB; yYMEHHE MOJAEIUPOBAThH
pealbHbBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM almapara

anreOpbl, UHTEPIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHATHAMU: CpEIHEe apuPMeTHIeCKOoe, MeInaHa,
HauOosplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
IrarpaMmax, rpaukax, OTpaXKarollylo CBOHCTBA PeabHBIX MPOIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
UCCIIEIOBATh CTAaTHCTUYECKHE JaHHBIC, B TOM 4YHCIE C NMPUMEHEHHEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku

WCCJIEIOBaTh COBMECTHBIE HAONIOJACHUS C TIOMOIIBIO  JUArpaMm

LgaCCCI/IBaHI/IH " JIMHCUHOU PETPCCCUU
[OKYMEHT NOAMWUCAH 3NIEKTPOHHOW MOATNNCHIO
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YMeHue OnepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GOpMynbl CIOKEHUSI M YMHOXEHHUS BEpOsATHOCTEH, (hopMyiny MOJHON
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
HNOHATUSAMH: CIIydaiiHas BEJWYHMHA, paCIpeleieHue BEpOSTHOCTEMH,
MaTeMaTHYeCKOoe OXKHUJaHHWe, AMCIEpCUs U CTaHIAPTHOE OTKIIOHEHUE
ClyualiHOW BeIMYUHBI, (YHKIHUU paclpelesieHuss U IUIOTHOCTH
8 PaBHOMEpPHOTO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIONb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpPENeNICHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX YHCET,
METOABI BBHIOOPOYHBIX HCCICAOBAaHUI; YMEHHE MPHBOIAUTH TPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHoBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUS [T PEIICHUS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb M MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUH Yyrod,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIMECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
9 IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aJad U3y4eHHbIE (DAKTBI M TEOpEeMbl IJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMHM: IIOWAAbL (GUTYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
10 KyO, mnapajuienenunen, MnpusMa, NUpaMuaa, (urypa U HOBEPXHOCTH
BpallleHUs, UWIMHApP, KOHYC, map, cdepa, miomans chepsl, IIomaib

MOBEPXHOCTU MUPAMUJBI, MPU3MBL, KOHYyCa, IWIMHApA, 00BEM KyOa,

HPAMO YT'OJIbHOTO  HHapPaJUITIICHIMIICAA,  TIMpaMi/dbl, 11PDKWMsMbl,  HWJIMHAPA,
OOKYMEHT NOANUCAH JTEKTPOHHOW NOAMUCHIO
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KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHYCa W IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomascs chepbl, NUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaThH OMpPECIICHUS] U3Yy9aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3BI
0 CBOICTBaxX W IpPU3HAKaX Ie€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccudukanuioo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIC OMOJHHUTEIBHBIC

MOCTPOCHUS

YMeHue omepupoBaTh IMOHSATHSAMHU: JBW)KCHHE B TIPOCTPAHCTRBE,
napajuieNbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBI;, YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpbI, B TOM YHWCJIE B MPUPOJE,
HUCKYCCTBE, apXHUTEKType; HCIOJb30BaTh TI'€OMETPHUYCCKUE OTHOIICHUS
IpU pElIeHUWU 3a]a4; HAXOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
. yroj, IUIomanas, O0BhEM) TPU pelIeHUuW 3a7ad U3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BENTMYUHBI (IUTMHA, YTOJ, IUIONIAa/lb, OOBEM, IUIOMIAIb TMOBEPXHOCTH),
UCIIONB3YSl M3Yy4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MUPaMUIbL, TPU3MBI,

HWINHApPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0bEMOB

NOJ00HBIX (uryp

YMeHue oneprupoBarh MOHATUSAMU: NPSMOYTOJbHAs CUCTEMAa KOOpPAMHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPJIMHATBl BEKTOpa, CymMMa BEKTOpOB,
NPOM3BEACHUE BEKTOpPa Ha YHUCIO, DPa3IoKEHHE BeKTopa Mo Oasucy,
12 CKaJIIpHOE TIPOM3BEECHUE, BEKTOPHOE IPOM3BEACHUE, YOI MEXITY
BEKTOPAMM; YMEHHUE HCIOJb30BAaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL pelIeHUs] TeOMEeTpPUYeCKHMX 3ajJad M 3aJad Jpyrux Yy4eOHbIX

MPEIMETOB
YMeHne BbIOMpATh TOAXOMANIMN METOA JUIsl peHIeHUs 3a]auu,
IMOHUMAaHUE 3HAYMMOCTM MATEMAaTUKM B HW3YYCHHM NPUPOJIHBIX U

13
OOLIECTBEHHBIX  MPOIECCOB U  SIBICHUH; YyMEHHE paclo3HaBaTh

MPOSABJIICHUC 3daKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHHC IIPUBOJUTH
[OKYMEHT NOAMWUCAH 3NIEKTPOHHOW MOAMMCHIO
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MaTeMaTH4YeCKOM HayKHU

NpuUMEpPbl  MATCMATHYCCKUX

OTKPBITUA  POCCHMCKOM W  MHPOBOH
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATUKE
IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
Koa
1 Uuncna 1 BEIUUCICHUS
1.1 HarypanbsHble 1 1esnbie yucina. [Ipu3Haku 1eIMMOCTH IEIbIX YHUCel
1 Panmonaneubie  uncina. OOBIKHOBEHHBIE W JECATHYHBIC JApPOOM, MPOIEHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypanbHOW cTemneHu. JlelicTBua ¢ apudMeTnyecKuMu
' KOPHSIMU HAaTypaJIbHOM CTENIEHU
L4 Crenens ¢ 1ienbiM nokazateneMm. CTeneHb ¢ paloHalbHBIM MokasareneM. CBoiicTBa
' CTENEHU
s CuHyCc, KOCHHYC W TaHI€HC 4YHUCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApPKTaHIE€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU(OMBI
HevictButenbHple  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommnexcHbie unciia
2 YpaBHEHHUs 1 HEpAaBEHCTBA
2.1 [enbie u IPOOHO-paIMOHATBHBIEC YPABHEHUS
2.2 Hppanuonaibublie ypaBHEHUS
2.3 TpuroHomeTpuuecKkue ypaBHEHH
2.4 [ToxazarenbHble U TOTapu(PMUUECKHE YpaBHEHUS
2.5 [lensie 1 poOHO-palIMOHATFHEIE HEPABEHCTBA
2.6 HppanroHanbHbIe HEPABEHCTBA
2.7 [ToxazarenbHble U ToTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprdecKkue HEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
ORMET ﬂ(;‘illeV;CAH 3n£vKIT%é LA CHCTEMEI TMHENHBIX ypaBHEHAW. OTIPENENNATEs MaTPALBI

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 26.09.25 09:18 CepTtudukaT 62623732F1CACF796C68B1C0424F4F5A
YUYPEXXAEHUE CPEQHSASA OBLLLEEOBPA3SOBATEJIbHASA LLUKOJIA N2 618 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPrIA, Kyuesa CsetnaHa HvukonaesHa,

OUPEKTOP




3 OyHKIUYU U TpapUKu
11 Oyukuus, cnocoObl 3amanus ¢yakuuu. ['paduk QyHkimuu. BzaumHo oOpaTHbIE
' byakuun. YErHbie 1 HeU€THBIC QyHKIMU. [leproandeckue GyHKIMH
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHMM QyHkuuu. Hymum ¢ynkuumm.
12 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBl (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HAYEHUE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHBIM W IeNbIM Toka3arteneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS n-0i cTENEeHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkuuid. CBoiicTBa  (yHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIE 37I€EMEHTAPHBIX (YHKIIHMA
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOoiblIero 1 HaMMEeHbIIEro 3Ha4eHHs (YHKLIMU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ INTOCKOCTH B TPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena ¥ HOBEPXHOCTH BpallCHUs
[IOKYMEHT ROARMCAH SAEKTPOHHO ROARMCHIO
rOCYAPCTBEHHOE BIO/DKETHOE OBLUEOBPA3OBATE/IbHOE 26.09.2509:18  Ceprudmikar 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEQHSAS OBLLLEEOBPA3SOBATEJIbHASA LLUKOJIA N2 618 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPrIA, Kyuesa CsetnaHa HvukonaesHa,
OUPEKTOP




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

rOCYAAPCTBEHHOE BHOAXXETHOE OBLLEOBPA30OBATEJIbHOE 26.09.25 09:18 CepTtudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPE[AHAS OBLLEOBEPA30BATEJIbHAS LLUKOJIA N2 618

(MSK)
NMPUMOPCKOIO PAOHA CAHKT-NMETEPBYPrIA, Kyuesa CeetnaHa HvukonaesHa,
OUPEKTOP




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

I'eomerpust. 10-11 kmacesl. ba3zoBbiit 1 yriayOonéuusiii ypoBHH. YueOuuk /Atanacss JI.C.,

byry3os B.®., Kagomues C.b. u apyrue.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

[OKYMEHT MOAMWUCAH 3/TIEKTPOHHON MOANUCHIO

rOCYAAPCTBEHHOE BHOMXETHOE OBLLEOBPA30OBATEJ/IbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEAHAA OBLLEEOGPA3SOBATEJIbHASA LLIKOJIA N2 618 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, KyueBa CBeTnaHa HukonaesHa,

[OVPEKTOP




