MUHUCTEPCTBO ITPOCBELLEHUSI POCCUVCKOI ®ENEPALINNA
MunuctepcTBo o0pazoBanus Camapckoit obmacTu
JlenaprameHT 00pa3oBaHs AJIMUHUCTPAIIMI ropojackoro okpyra Camapa

MyHHUIHTaTbHOE 0I0/KETHOE 001e00pa30oBaTe/IbHOE YUPSIKACHHE
«llkomna Ne 3 ¢ yriyOJeHHbBIM H3yUEHHEM ITPEIMETOB
umenn ['epost Coserckoro Coroza B.M.Majeesa» ropoackoro okpyra Camapa

PACCMOTPEHO [TPOBEPEHO YTBEPXJIEHO
Ha 3acenannu 1HIMO yuunrenei 3aMECTHUTEJIb JUpeKTopa 1o Y P Jupekrop
MareMaTHKi 1 MHPOPMATHKH

AT 7

///1// " T.A. Pbuosa = [J H.H. Jleronpkux - A@xfm M.A. TymanoBa
[Tporokon Nel - [Tpotokosa Nel /Hpm<a3 Ne 325-0n1
ot «28» aBrycra 2025 r. oT «28» aBrycra2025 r. ot «28» aprycra 2025 1.
PABOYASI IPOTPAMMA

yuyeOHoro npeamera «MaremaTtuka. ba3oBbiil ypoBeHb»
s ooyuarowuxest 10 — 11 kiiaccos

YuebHbli npeamet «Anredpa v Hayana MareMaThyecKkoro aHanusa. basosbli
ypoBeHb» ID 7468895
YueOHbiit npeamet «I eometpusi. bazoBblil ypoBeHb» ID 7469082

Yuebublit npeamet «BeposiTHOCTE 1 ctaTcTHKa. ba3zoBelid ypoBeHb» 1D 7469241

CocraButens: ['yinax Enena Bnagumuposna

YUHUTEJIb MaTEMAaTUKH,

Camapa 2025



COJIEP’)KAHUE

TTOSICHUTEIIBHAS BAITHCKA «.....vveeuteeniteeteentee ettt eute et eeaseesteestaeeubeeaseenaeeeseee £ asbeease e e s eeaseesenees s e e s r e e abre e e e et et eeas 3
[Tnanupyemble pe3yabTaThl OCBOCHUS MPOTrPAMMBI IO MAaTEMaTHKE Ha YPOBHE CPETHETO 00IIero
OOPABOBAHIIS ....veeuvietreeureenieeniteesteesteeseseesseeseeasseeasseessessseansseensae beesbeaabeeans e e as e e eheeehbeasbe e e ae e e ab e e s ann e e et eeabbeenbaennes 6
JIMUHOCTHBIC PEBYIIBTATBL. ... e teuveeutesteesenseenseestesseenseseensesseesseensense bt esbeaseeaseaas e bt es e es bt abbeas e e s e e es e eabeanneareenes 6
METAMPEAMETHBIE PEBYIIBTATDL. ......eeeeeuutreeeeuereeeennsaeeeansaeeeesssseaessssaeeessaeesassseesaansseeessansseaeannreee e ssneeeessnneeas 7
PaGouas nporpaMmma yue0HOro Kypca «Ajreépa u Hayajla MaTeMaTHYECKOr0 aHAJIN32)

OABOBBIM YPOBEHD. . ...... ... tiiiiiaieiiis e e e e e e e e ee s e este e et e asrees e e se e e s e e er e e as e e e s e e aneeen e e e e e nr e e ar e e e e e n e e nre s 9
COMEPIKAHIE OOYUCHUS ..uvveeeuvveenreeeureeeereeauseeesssesasssesnsseessseessssassssesssss sassessnsseannsesasnsseenssesennssessnsessnseeanns 12
T KITACC vttt ettt ettt eh e ettt et e sh e eb bt ea bt e at e e e SRRt e Re e e R e e R e R e en e e R e aE e n e n e nr e nrreas 12
L1 KTTACC ittt ettt et ettt eh e eh e et et e et e e e b et e R e e R Rt et e e e e nn s 12
TIPEIIMETHBIE PEBYITBTATBL........veeuteerrreanreasteesseensreasseesseeas e e seeansesnseear e as e e e e es e e e e e e e e an e e enne e e e s nneeanneenneenns 13
TEeMATHUECKOE TITAHMPOBAHHUE. ......eeeuvveeuereeenrreessreesssseessseesnssesssssesssssessssesssss sasssesssssansesasnsesssnsesanssesenseesses 16
T KITACC ettt ettt ettt ettt ettt et e sh e eh bt ea bt e et e e bt e eb e eh £ R e e R e eR e et e e e e en e e e e e nr e nr s 16
L1 KITACE ettt ettt et et eh e e e s et e e eReeaE e e 17
Pabouast nporpamma yuedHoro kypca «l'eoMmeTpusi» 0a30BbIil YPOBEHb..........coueneeniennennnanennn. 18
COTEPIKAHIE OOYUCHUS ..vvveeenvreerureeeureeenereeasseeesssesassseansesssseessssessssssssss sassessnsssansssessseessessnsesssnsesanssessnes 21
1O KITACC ettt ettt et ettt ettt et ettt et e eh e eh bt ea bt e at e e et e £ e Re e e e e Rt e eR et eR e e e aE e en e e n e nn e nr s 21
L <9 1o PSPPSR PPPRRPRP 21
TIPEIIMETHBIE PEBYITBTATBL......ccuuveiureesseessreasieessees s aseesaseaaseeasseasseesse e e s e £ase e e am e e nseees e es e eeaneeen e e e e e nneeanneenneenns 23
TEeMATHUECKOE TITAHMPOBAHHE. ......ceeuvveeuereeesrreessreeessseenssseessseessssesssssessss sasseesssesassssssseessnsesansseessssessnseessnsees 26
1O KITACC ettt ettt et ettt ettt et ettt e bt eh e eh bt ea bt e it e e et e £ e Re e e R e e AR e e eR e en e e et e e en e e e e nn e nrre s 26
T KITACC ettt ettt ettt ettt et ettt eh e eh bt e a bt e et e e et e ebte e e e R e e eR e e eR e en e e e e e en e e e e e e e nn e nrreas 27
PabGouyasi nporpamMMa y4eOHOro Kypca «BeposiTHOCTh ¥ CTATUCTHKA» 0A30BbIN

2 110 5= SO PP PO 28
COTEPIKAHIE OOYUCHUS ...vveeeurveeureeeereeesereeasssaesssesassseesssesesssaesssssesssssssssssnsssesns sesnsssenssesssssssssssssanssesansseesnes 30
L0 21 2T PP PR PP OPRPRIPT 30
T KITACC ettt ettt et ettt ettt ettt et e eh e eh bt ea bt e e a e e e et £t e Re e e R e e aR e R Rt en e et n e e e s e e r e nn e nrre s 30
TIPEIIMETHBIC PEBYIIBTATBL. ... .vvvveessreessseeessueesssteessteessteasssbeasaseeesseeessseeessseeasbeee e essseeasseeeasbeeens e eeanseeeanbeeeanneas 31
TEeMATHUECKOE TITAHMPOBAHHE. ... .eeuvveeeereeeersieesssseessssessssssasssessssessastessssssssasssssnssssssnssssssssssssseessnssessnssesssens 32
1O KITACC ettt ettt ettt e ettt ettt et ea e et et e et e eh e eh bt eabe e at e e et e ebbeea £ 4R e e eEReeR Rt eRRe e Re e e Rt e e Ee e r e nr e arre s 32
L1 KTTACC ettt ettt et ettt ettt et ettt et e eh e ea bt ea bt e et e e et e eb e eabeen £eeEReeR Rt enRe e e et e R e e eree e e e nrnenrreas 33
[TpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUsI 00pa3oBaTeIbHON porpaMMsl (Anredpa

U HAYAJIa MATEMATHICCKOTO QHAIHBA) 1. vvnverensnans et enenseseneneesenenees e e e es e e e eaeae e eseneeeneneneenens 34
[TpoBepsieMbie Ar1eMeHTHI coepkanus (AnreOpa U Havaia MAaTeMaTHYECKOTO AHATTU3A) .ooevvnvnnennen. .. 38
[IpoBepsieMbie TpeboOBaHUs K pe3yIbTaTaM OCBOCHHS 00pazoBaTenbHON mporpammsl (I'eomerpus). ... .. 41
[TpoBepsieMbie 351eMEHTBI COMEPKAHUA (ICOMETPHIA) ...\ttt ettt e eaen 45
[TpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOSHUs 00pa30BaTelibHOM porpaMmel ( BepositTHocTh

1o ¥4 (o4 2 ) PO SPPT 48
[TpoBepsieMbie 31eMEHTBI coiepKaHUS (BEPOSTHOCTD M CTATHCTHKA) ....vvvnseeenireneneasenaneesanananenns 50
[Iposepsiembie Ha EI'D o maremartuke TpeOOBaHUS K pe3y/ibTaTaM OCBOCHUS 00pa30BaTeIbHOM
MPOTPAMMBI CPETHETO OOIIETO OOPABOBAHMS. . ... euveevereneeneeneenenseneeneeneneneeneaneneeneaneaneneeneenenes 52
[Tepeuens ameMeHTOB cofepxkaHus, MpoBepseMbIX Ha EI'D Mo MaTeMaTHKE. ..........oovvvvieiininene... 58
Y4eOHO-MeTOoANYeCKOe 00ecnedeHne 00PA30BATETBHOTO MPOIECCA. .. .ouuvuntenneneineeiiaeennennnennanns 61



denepanbHas padouas mporpamma 1o yaeoHomy npeamery «Maremarukay (0a30BbIH YpOBEHB)
(mpenmeTrHast obnactb «MaTtematuka W WHGPOPMATHKa») BKIIOYAET TOSCHUTEIBHYIO 3aIHCKY,
cojmepkanne oOOydeHHs, TUIAHUPYeMbIe pPE3yJbTaThl OCBOCHHS NPOTPAMMBI [0 MaTeMaTHKe,
TEMaTHYCCKOE TUIAHUPOBAHHE.

[losicuutenbHas 3amMcka OTpakaeT oOmIMEe 1edM W 3a7aud  HW3YYCHHS MaTeMaTHKH,
XapaKTePUCTHKY TICUXOJIOTHYECKUX TMPEANOChUIOK K € M3YYCHHIO OOYYarOIIMMHCS, MECTO B
CTPYKType y4eOHOro TIUIaHa, a TakkKe IMOAXOIbl K OTOOpY COIepX,aHUs, K OIPEICICHUIO
IUIAHUPYEMBIX PE3YJIbTATOB.

Copnepxanrie oOydeHUs PACKPBIBACT COJIEP)KATEIbHBIC JIMHUU, KOTOPBIC MPEIararoTCs s
00s13aTeILHOTO U3YYECHHSI B KaXKJIOM KJIacCe Ha YPOBHE CpelHEro o0Iiero oopa3oBaHusl.

HnaHpreMHe PE3YyIbTAaTbl OCBOCHHA IIpOTpaMMbl IO MATCMATHUKE BKIIIOYAIOT JIMYHOCTHEBIC,
MeTarnpeMEeTHbIE pe3yIbTaThl 3a BECh MEepHOo 00yUeHHUSI HAa YPOBHE CpeIHEro odiiero oopa3oBaHus,
a TaKXKXC NpPCIMETHBIC JOCTUKCHHA 06yqa}0mer00ﬂ 3a K&)I(I[I:Iﬁ ronq 06y‘-I€HI/I$I

MHNOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo matemaTHKe Ha ypOoBHE CpeaHero oomiero obpazoBanusi pazpadorana Ha ocHoBe OI'OC
COO ¢ yuéToM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEIBABISEMBIX K MaTeMaTHUYECKOMY
00pa3oBaHUIO, W TPATUIIUNA pOcCUCKoro oOpa3zoBaHus. Peanmusammsi mporpamMMbl O MaTeMaTHKE
o0ecreurnBaeT OBJIAJICHUE KITFOYEBBIMU KOMITETEHIIUSIMH, COCTaBJISIFOIITUMU OCHOBY TUTST
CaMOpa3BUTHsI W HEMPEPHIBHOTO OO0pa30BaHWsA, IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO |
MO3HABATEIBHOTO PA3BUTHS IMYHOCTH O0yJaAIOIINXCS.

B nmnporpamme mno wmaTemaTMkKe YYT€Hbl UAeW U ToJiokeHus KoHuenmuu pas3BUTHS
MaTtemaTruueckoro obpazoBanusi B Poccuiickoit @eneparuu. B cooTBEeTCTBHM ¢ Ha3BaHWEM KOHIICTIIINH,
MaTeMaTH4eckoe 00pa3oBaHUE JOJKHO, B YACTHOCTH, MPEIOCTaBIATh KaXIAOMy oOydaromiemycs
BO3MOXHOCTh JOCTHXXEHHUS YPOBHS MaTeMaTHMUECKUX 3HAHUM, HEOOXOAMMOTo [Uisl JajbHeiein
yCHemHou >ku3Hu B oOmectBe. MIMEHHO Ha pelmieHWe 5TOM 3ajadyd HalejeHa IporpaMmma Io
MaTeMaTHKe 0a30BOTO YPOBHSI.

B snoxy nudpoBoii Tpanchopmaimu Bcex cdep YeloBEUYECKOW AeATeIbHOCTH HEBO3MOKHO
CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBEKOM 0e3 0a30BON MaTeMaTHYecKOil MOATOTOBKU. YXKe B
IIKOJIE MaTeMaTuKa CIY)KUT OMOPHBIM MPEIMETOM JUIsi U3YyYEHHs] CMEXKHBIX TUCLHMIUINH, a B YKU3HU
[OCJIe LIKOJIBI PEaJbHOM HEOOXOJMMOCTBbIO CTAaHOBHUTCA HEIMpEphIBHOE 00pa3zoBaHue, 4To TpedyeT
MOJIHOIICHHON 0a30Boii 00111€00pa30BaTEIbHON MOArOTOBKH, B TOM YHKCJIE M MaTeMaTH4eCcKOi. OTo
oOyCIOBJIEHO TeM, 4YTO B HAM  JHH  PacTéT  YHUCIO CIEHUAIBbHOCTEH,  CBA3aHHBIX C
HEMOCPEJCTBEHHBIM TMPUMEHEHHEM MaTeMaTUKu: W B cdepe HKOHOMHUKH, U B Ou3Hece, U B
TEXHOJIOTHUYECKUX 00JIacTsaX, U JAaxe B ryMaHuTapHbIX cepax. Takum obpazom, Kpyr oOydaroumxcs,
JUIS KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM IIPEIMETOM, CYLIECTBEHHO PaCIIUPSIETCS.

[IpakTuyeckas NOJE3HOCTh MaTeMaTUKU OOYCIIOBJIEHAa TeM, YTO €€ IPEeIMETOM SBISIOTCA
(byHIaMeHTalIbHbIe CTPYKTYpBl HAIIero MHpa: HpPOCTPaHCTBEHHbIE (POPMBI M KOJIUYECTBEHHBIE
OTHOIIEHUS OT MPOCTEUIINX, YCBAUBAEMBIX B HEIOCPEICTBEHHOM OIIBITE, J0 JOCTATOYHO CJIOXHBIX,
HEOOXOJAUMBIX JUISl Pa3BUTHS HAyYHBIX U TEXHOJIOIMUYECKHX HJieil. be3 KOHKpeTHBIX MaTeMaTHYeCKUX
3HAaHMW 3aTPyJHEHO NOHMMAaHUE NMPHUHIMIIOB YCTPOMCTBA M MCIIOJIB30BAHMSI COBPEMEHHON TEXHHUKH,
BOCIPUATHE UM MHTEpIpeTaluss pa3HOoOOpa3HON COLMAIBbHOW, SKOHOMHUYECKOH, IOJUTHYECKOM
uHpopmanuu, ManodpdekTuBHa MOBCEIHEBHAsI MpaKTHUECKas JesTelbHOCTh. KaxaoMy uenoBeKy B
CBOEH KM3HM NPUXOJIUTCS BBINOJHATH JOCTATOYHO CJIOKHBIE PACU€Thl M COCTABIIATH HECIIOXKHbBIE
JITOPUTMBI, HAaXOAUTh HYXHbIE (DOPMYJBI U HPUMEHITHh MX, BJIAAETh MPAKTHUECKUMH NpHEMaMU
TeOMETPUYECKUX H3MEPEHH M MOCTPOEHUH, 4YuTaTh HMH(POPMALUIO, TMPEJICTABICHHYI0 B BHIY



TabauI, JIUarpaMMu rpaduKoOB, KUTh B YCIOBHIX HEONMPEACHEHHOCTH M MOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4ailHbIX COOBITHH.

OnHOBPEMEHHO € pacIIMpeHueM cdep MPUMEHEHH MaTeMaTHKH B COBPEMEHHOM OOIIecTBE BCE
0ojiee BaXHBIM CTAaHOBUTCS MAaTEeMAaTUYECKUN CTUJIb MBIIIJICHUS, IPOSBISIOUIMNICA B ONpPeaeIEHHBIX
YMCTBEHHBIX HaBbIKaX. B mporecce n3ydeHuss MaTeMaTHKH B apCeHall IPUEMOB U METO0B MBIILICHHS
YeJIOBEKa €CTECTBEHHbIM O0pa3oM BKIIOYAIOTCS MHAYKUMS U JeAyKuus, o0oOiieHue u
KOHKPETHU3aLlUs, aHAJIM3 U CUHTE3, KIIaCCH(PHUKALINA U CUCTEeMAaTH3aIMs, a0CTparnpoBaHie M aHaJIOTHs.
OOBEKTH MAaTEMAaTUYECKUX YMO3AKIIOUCHHUH, MTPaBUiIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOEHUHM, CIOCOOCTBYIOT BBIPAOOTKE yMEHUs (POpMyIupoBaTh, OOOCHOBBIBaTb U
JIOKa3bIBaTh CY)KJICHHsI, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIILICHHE. MaTreMaTHKe MPUHAICHKHUT
Beylas pojb B (POPMHPOBAHUHM AITOPUTMHUYECKOW KOMIIOHEHTHl MBIIUICHHS W BOCHHTAHUH
YMEHUH [efCcTBOBATh 1O 33JaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATH
HOBBIE. B mporiecce penieHus 3amaq — OCHOBHOW y4eOHOH JeATENbHOCTH Ha YpPOKaxX MaTeMaTHKH —
Pa3BUBAIOTCS TBOpYECKAs U MPUKJIAIHAS CTOPOHBI MBITILICHHS.

OOyuenne MaremMaTuke J1aéT BOSMOKHOCTh Pa3BHBATh Y 00YYAIONINXCS TOYHYIO, PAlMOHATHHYIO
1 WHPOPMATHUBHYIO pedb, YMEHHE OTOMpaTh HaWOOJee IMOAXOISIINE S3BIKOBBIC, CHMBOJIHUYECKHE,
rpaduYecKue CpeIcTBa TSl BRIPAKEHHSI CYXKACHUH U HATITISIHOTO WX MPEICTABICHHUS.

Heo0xomuMbIM KOMIIOHEHTOM OOIIEeH KyJIbTYphl B COBPEMEHHOM TOJKOBAHWU SIBIISIETCS 00IIee
3HaKOMCTBO C METOJaMH TIO3HAHHS JCHCTBUTEIBHOCTH, IPEICTABICHHE O TpPEAMETEe W METOJC
MaTeMaTUKH, €r0 OTIMYHS OT METOJIOB E€CTECTBEHHBIX M TyMaHHTapHBIX HAyK, 00 OCOOEHHOCTSIX
MPUMEHEHHsI MaTeMaTHKH Ul peIIeHHs HAyYHbIX W TPUKIAJHBIX 3a7a4. TakuM oOpasom,
MaTeMaTH4ecKoe 00pa30BaHNE BHOCUTCBOM BKJIa] B (POPMHUPOBAHHUE OOIIEH KYIbTYpPhI YeJIOBEKA.

N3yueHne MaTeMaTUKU CHOCOOCTBYET 3CTETUYECKOMY BOCHHMTAHHUIO 4YEJIOBEKa, MOHUMAHUIO
KpacoTbl M WU3SIIECTBA MATEMaTHUYECKMX PACCYXKIEHHH, BOCHPUATHIO TIE€OMETpUYECKUX (opM,
YCBOEHUIO MJIEM CHMMETPUH.

[IpuopurernpiMu 1ensiMu 00ydeHuss marematuke B 10—11 kimaccax Ha ©6a30BOM ypOBHE
SIBJISIFOTCSL:

(dbopMHUpOBaHHE LEHTPAJIbHBIX MaTEMaTHYECKUX MOHATUN (YUCIIO, BEIMYMHA, TEOMETpUYECKas
¢burypa, TmepeMeHHas, BEpPOSTHOCTb, (PYHKUHSA), OOECHEUMBAIOIIUX IMPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MaTeMaTHYECKOT0 00pa3oBaHus 00yYarOIINXCS;

nojBeneHue OOyJaromMXCS Ha JOCTYMHOM Ui HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTUKd U OKpYXAloUlero Mupa, NOHMMaHHWE MaTeMaTUKH KaK 4YacTh OoOmed KyJbTypbl
YeJI0BEYECTBa;

pa3BUTHE WHTEJUIEKTYyadbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs, MO3HaBaTeIbHOU
AKTUBHOCTH, HCCIIEJOBATENIbCKUX YMEHHM, KPUTHYHOCTH MBINUJICHUS, HHTEpeca K H3YYCHHUIO
MaTeMaTHKU;

dbopmupoBanre (QYHKIMOHAIBHONH MaTeMaTHMYeCKOM TIpaMOTHOCTU: YMEHHsI pPaclo3HaBaTh
MaTeMaTH4YeCKHe  aCMeKThl B  PEAIbHBIX  JKU3HEHHBIX  CHUTYAlMSXH MPH U3YYCHUU APYTUX
y4eOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (PopMyIUpOBaTh UX Ha S3BIKE
MAaT€MaTHKU U CO3/1aBaTh MAaTEeMaTUYECKUE MOJEIN, MPUMEHITh OCBOCHHBIA  MaTeMaTH4EeCKHIl
anmapaTr JUisi pelIeHUs TMPAKTHKO-OPUEHTHUPOBAHHBIX 3a7ad, HWHTEPIPETUPOBATH M OLICHUBATh
MOJYyYEHHBIE PE3yIbTaThl.

OCHOBHBIMHU JTMHHUSIMH cojJiepkanus Marematuku B 10-11 kmaccax sBISIOTCS:

«Ywucna v BeIYUCIEHUD), «Anredpay («Anredpandeckue BHIPAKEHU», «YpPaBHEHUS U HEPABEHCTBAY),
«Havana maremartudeckoro anamuza», «l'eomerpus» («['eomerpuueckue QUTypbl U UX CBOWCTBaY,
«M3MepeHne TeOMETpUYECKUX BeIU4MH»), «BepodaTHocTh W cratuctukay. JlaHHbIE  JTHUHUH
pa3BHBAIOTCS MapajUleNlbHO, KaXkJas B COOTBETCTBHM C COOCTBEHHOW IIOTUKOW, OJHAaKO He
HE3aBHCHMO OJIHA OT JPYrol, a B TECHOM KOHTaKTe U B3aumojieicTBuu. Kpome 3Toro, ux oObeauHseT
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Joru4ecKkas COCTaBJIAIOLIAs, TPAJUIMOHHO NpUCYyIllas MaTeMaTHMKe W IPOHU3bIBAIOIIas Bce
MaTeMaTH4eCKHe Kypchl U coaepxkatenbubie Jmauu. ChopmynupoBanHoe B PI'OC COO tpeboBanue
«BIAJICHUE METOJaMHU JO0Ka3aTelbCTB, AJITOPHUTMAMH pEHICHUS 3ajgad, yMEeHHe (OopMyTupoBaTh
ONpE/ENICHUs, AKCUOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOAUTH J0KA3aTEIbHBIE PACCYKICHUS B XOJ€
pelleHus 3a/ad» OTHOCUTCS KO BCEM Y4EOHBIM KypcaMm, a (OPMUPOBAHUE JIOTMUECKHUX YMEHUU
pacripenenisieTcsi Mo BCEM TrojaM OOYYeHHs Ha YPOBHE CpPEeIHEro o0mero oopa3oBaHusl.

B pamkax mnpodopueHTannn B copepikaHue ydeOHOTO MpenMeTa BHECEHBI clieayromue TeMbl: 10
Kkiacc «MoIeTMpoBaHNe PEATbHBIX CUTYAIlMH HA SI3bIKE alreOphl. BoyDKCKuiA aBTOMOOMIIBHBIN 3aBOJT
ABTOBA3» 11 xnacc «Camapckuii pesepByapHsliil 3aBog CP3»

B cootBerctBUn ¢ ®I'OC COO Maremaruka sBISETCS 00s3aTEIbHBIM MPEAMETOM Ha JAHHOM

ypoBHE oOpa3oBaHus. llporpammoli mo mareMaTuke NpeaycMaTpUBaeTcsd H3y4YeHHEe YyueOHOTro
npeamera «MaTeMaTtukay B paMKax TPEX YYEOHBIX KYpPCOB:
«Anrebpa ¥ Hayajla MaTeMaTHYeCKOro aHaiau3a», «leomerpus», «BepoATHOCTP M CTATUCTHKA».
dopmupoBaHuE JOrMUYECKUX YMEHUN OCYLIECTBIISIETCS Ha MPOTSHDKEHUU BCEX JIET 00ydeHUs! Ha YpOBHE
cpenHero o0mero oopa3oBaHuUs, a IEMEHTHl JIOTUKU BKIIIOYAIOTCS B COJIEP)KaHHE BCEX HA3BAHHBIX
BBIIIIE YU€OHBIX KYpPCOB.

OO1ee 9nCIIo YacoB, peKOMEHIOBAHHBIX [T M3ydeHus mMatematukn — 340 gacos: B 10 kmacce
— 170 gacoB (5 ywacoB B Hememo), B 11 xmacce — 170 gacoB (5 uwacoBB Hemenmo).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBLIIEI'O OBPA3OBAHUA

MN3yyeHne MaTeMaTHKM Ha YPOBHE OCHOBHOTO 0OmIero o0pa3oBaHMs HAalpaBlICHO Ha
TOCTIDKEHHE OO0YYalOUIUMUCS JIMYHOCTHBIX, METAlpeAMETHBIX M MPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yIbTaTOB OCBOEHUS y4eOHOTrO IIPEMETa.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynpraTe wu3ydyeHHs MaTeMaTUKH Ha YpPOBHE cpemHero oOmiero oOpa3oBaHHs y
oOyuaronierocs OyayT c)OpMHUPOBAHBI CIICAYIONTUE JIMYHOCTHEIE PE3yIbTATHI:

1) rpaxkaanckoro BOCIIUTAHMS: c(hopMHUPOBAHHOCTH TPaKIaHCKOM MO3UIIUN
00ydJaromierocss Kak akTHBHOTO U OTBETCTBEHHOTO UJIEHA POCCHUHCKOTO OOIIEeCTBA, IPEICTABICHHUE O
MaTeMaTHYEeCKMX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJIEHUW, TMPOILEAYP
TpakJIaHCKOT00011eCcTBa (BBIOOPHI, OMIPOCHI M APYTOE), YMEHUE B3aUMOJACHUCTBOBAThH C COIUATBLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTPHOTHYECKOro BOCHHTAHHS: chOPMHPOBAHHOCTD poccuiickoin IPaKTIaHCKON
WUJIEHTUIHOCTH, YBOXEHUS K TPONUIOMY W  HACTOAIMIEMY POCCHUCKOM  MaTEeMaTHKH,
IIEHHOCTHOE OTHOIIEHWE K JIOCTH)KEHUSM  POCCUHMCKHX MATEMaTUKOB M  POCCHICKOU
MAaTeMaTHYEeCKOW IIIKOJIbI, HCIIOJIb30BAHUE O3THUX JOCTIKEHHWW B JPYrUX HAyKaxX, TEXHOJOTHUSX,
chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCHMTAHMS: OCO3HAHHE TyXOBHBIX IIEHHOCTEH POCCHHCKOTO
Hapoaa, CHOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO IIOBENIECHUS, CBS3aHHOTO C
MPAKTUYECKUM IPUMEHEHUEM JIOCTH)KEHUN HAayKH U JESTebHOCThIO YUEHOTO, OCO3HAHUE JTMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTONUMBOTO OYAyIIEro;

4) >cTeTHuecKoro BOCNMTAHMS: JCTETUYECKOE OTHOMIGHHE K MHpY, BKJIIOYAs SCTETHKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0ObEKTOB, 3ajad, pelIeHuH, paccyXIeHuu,
BOCIIPUUMYHUBOCTHK MaTeMAaTUYECKUM acCleKTaM pa3IU4HbIX BUJIOB HCKYCCTBA;

5) ¢usnueckoro BocnuTaHMsA: CHOPMUPOBAHHOCTH YMEHHMs TIPMMEHATH MATEMATHUECKHE
3HAHUS B MHTEPECaX3/I0pOBOro 1 6e30macHOro 0opas3a >KU3HU, OTBETCTBEHHOE OTHOLICHHE K CBOEMY
3I0pOBbIO  (3I0pOBOE NHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHITHM W OTAbIXA, PEryJspHas
¢usnueckass aKTUBHOCTH), (HU3MYECKOE COBEpIICHCTBOBAHME NIPU 3aHATUSX  CIOPTUBHO-
037I0POBUTEIBHON JIESTEIBHOCTHIO;

6) TpyaoBOro BOCHMTAHMS: TOTOBHOCTh K TPYyLy, OCO3HAHHE LEHHOCTH TPYHOIIOOHS,
UHTEpEC K pa3iuyHbIM chepaM MpodecCHOHATbHONU NIEATENbHOCTH, CBA3aHHBIM C MAaT€MAaTUKOW U
e MpUIOKEHHUSIMH, YMEHHE COBEpIIaThb  OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu u
pealin30BbIBATE COOCTBEHHBIE KU3HEHHBIE MJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaT€MaTHYECKOMY
00pa3oBaHUIO U caMO00pa30BaHUIO Ha MPOTHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO
B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEeMaTUYECKOM HaIllPaBICHHOCTH;

7) IKOJOIrn4eCKoro BOCIIMTAHUA: C(l)OpMI/IpOBaHHOCTL 9KOJIOTHUYECKOM KYJIBTYPHI,
INOHUMAHHUEC BJIIMAHUSA COLOUAJIBHO- SKOHOMHYCCKHX IIPOLHCCCOB Ha COCTOAHHC HpHpOI[HOﬁ u
COIIMATBHOM Cpcabl, OCO3HAHUC r100aJIbHOTO XapakKTepa 3KOJIOTHYCCKUX Hp06J'IeM, OpUuCHTAlUA Ha
INPUMECHCHUC MAaTCMAaTUYCCKUX 3HAHUU JJIsI peuIicHusA 3adad B obOmactu Oprnca}omeﬁ Cpeabl,
ITaHUPOBAHUC MOCTYIIKOB U OLICHKU UX BO3MOJKHBIX MMOCJIEACTBUN IJI OprX(anmeﬁ Cpeabl;

8) uennocTu HAY4YHOI'0 TO3HAHMSA: c(OpMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAayKHM U OOIIECTBEHHOW NPaKTUKH,
MOHMMaHUE MaTeMaTU4YeCKOI HayKH Kak c(epbl YeTOBEUECKON NesITeIbHOCTH, ITANOB €€ Pa3BUTUS U
3HaYMMOCTH JUIS Pa3BUTHUS IUBWIN3AIMK, OBJA/JEHHE S3bIKOM MaTEeMaTHUKM M MaTeMaTHYecKOu
KYyJIbTYpOH KaK  CpPEICTBOM  IIO3HAHUS  MHpPA, TOTOBHOCTb  OCYIIECTBIISATh  IPOEKTHYIOH



HCCICA0BATCIBbCKYIO ACATCIIbBHOCTD MHANBUAYAJIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHBI

B pesynbraTe OCBOGHHMS NPOTrpaMMBbl 10 MaTeMaTUKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi 'y oOydatomierocst OyayT cOpPMHpPOBAHBI  METamlpeAMETHBIE  Pe3yJbTaThl,
XapaKTepU3YIOIIUECs] ~ OBNAJCHUEM  YHHBEPCAJBHBIMHA  IO3HABATEIBHBIMH  JICHCTBHSAMM,
VHUBEPCATHHBIMA ~KOMMYHUKATUBHBIMU  JCHCTBHSIMH W YHHUBEPCAIBHBIMH  PETYJISTUBHBIMU
JIEACTBUSAMM.

IMo3naBaTebHbIEe YHUBeEPCAJIbHbIE Y4eOHbIe JelcTBUSA

Ba3zoBble jloruueckue eicTBus:

BBISIBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKA MAaTEMAaTUYECKUX 00BEKTOB, TIOHITHH,
OTHOIIEHWA MEXIy TOHATUSAMH, (DOPMYyIHpOBATh ONpEACTCHHUS TMOHSTUH, YCTaHABIMBATH
CYIIECTBEHHBI TMpPHU3HAK KJIACCH(HUKAINK, OCHOBAHMS Uil 0OOOIIECHHS U CPABHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJIHN3a,;

BOCIIPUHUMATh, (POpPMYyIHpOBaTh © TPeoOpa3OBHIBATh CYXKICHHS: YTBEpAHUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YaCTHBIE U 00IINE, YCIOBHEIE,

BBISIBJIATE MAaTEMaTUYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTUBOPEYHSB (PaKTax,
TaHHBIX,  HAONIOACHUSX W  YTBEPKICHUSIX, npeiarath KPUTEPUH JUTSI BBISIBIICHHS
3aKOHOMEPHOCTEH U MPOTUBOPEUN;

Je7aTh BBIBOJBI C WCIIOJNIE30BAaHWEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3aKIIOUEeHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITETIFHO J0KA3aTeIbCTBA MATEMATHYECKUX YTBEPXKACHUH (TpsMBbIE M OT
MIPOTHBHOTO), BHICTPAUBATh apr'yMEHTAIIHIO, TIPUBOINTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBAThH
COOCTBEHHBIE CYXICHUS U BHIBObI;

BBIOMpATh CHOCOO pemeHusi y4eOHOU 3amaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,
BBIOMpATh HanboJIee MOIXOAIMINNA ¢ YYETOM CaMOCTOSITEILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaresLCKHeE JeHCTBUSA.
UCIOJIb30BAaTh  BOIPOCHI KaK HCCIIEIOBATENIbCKUM UHCTPYMEHT
Mno3HaHus, (GOpMYyIHpPOBaTH BOMPOCH, (PUKCUPYIOIIME MPOTUBOPEUHE,
npoOieMy, ycTaHaBJIMBaTh UCKOMOE U JIaHHOE, (pOpMHpOBaTh TUIIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIMI0, MHEHUE;TPOBOJAUTh  CAMOCTOSITENIbHO  CIUIAHWPOBAHHBIN AKCIEPUMEHT,
UCCIIEJIOBaHKE

[0 YCTAaHOBJIEHHMIO OCOOCHHOCTEH MaTeMaTHMYecKOoro OOBbeKTa, SBJICHHA, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MeX 1y 00bEeKTaMu, SBJICHUSIMU, POLIECCAMU;

CaMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHHS] W BBIBOABI IO pPE3ylbTaTaM IPOBEIEHHOIO
HaOIO/ICHUS, UCCIIEIOBaHMS, OLEHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3ylbTaTOB, BBHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIIBUTATh MPEANOI0KEHHS O €ro
Pa3BUTHUU B HOBBIX YCIOBUSIX.

PabGora c undgopmanueii:

BBISIBIISITh 1e(DUUNTH MH(OpMALIUU, TAHHBIX, HEOOXOIMUMBIX A OTBETa Ha BOIPOC M JUIA
pelIeHus 3a/1a4H;

BBIOMpaTh  MHQOpPMAIMIO W3  HMCTOYHMKOB  PA3IMYHBIX  THUIOB,  aHAJTU3UPOBATb,
CUCTeMAaTHU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMAIUIO PA3IMYHBIX BUJOB U (OPM MpeaCTaBICHUS;

CTPYKTYpUpPOBaTh MH(OPMAIIHIO, MPEJACTABIATh €€ B pa3iHuHBIX (HhOpMax, HILTFOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh MH(POPMAIMH IO CAMOCTOSTENFHO CHOPMYTUPOBAHHBIM KPHUTEPUSIM,
c(OpPMYIUPOBAHHBIM CAaMOCTOSTENBHO.

KoMMmyHuKaTHBHBIE YHHBepPCAJbHbIe yueOHbIe JeiicTBHS:
BOCIIPUHUMATh M (OPMYTUPOBATh CYKICHHS B COOTBETCTBUU C YCIOBHSIMHH LEISIMU
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oO1IeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX MIIHMCbMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS M0 X0y PEIICHHUs 3aa4l, KOMMEHTUPOBATh IOJY4YCHHBIH pe3yabTar;

B X0J€ OOCYKJEeHHs 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXKJAaeMOW TeMbl, HpPOOIEMBI,
pemaeMoOi 3aJa4M, BBICKAa3bIBATh WICH, HAllEJICHHBIE HAa IMOWMCK PELICHHS, COMOCTABIATH CBOM
CYXKIEHHSI C CYXICHUSMH JPYrUX YYaCTHHKOB JAMANOTa, OOHApYKMBaTh DPA3JIMYME U CXOICTBO
MIO3UIIHIA, B KOPPEKTHOU opme popMyIrpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJCTaBIATh PE3yIbTAaThl PEUICHUS 3aJadd, OKCIEPHUMEHTAa, HCCIEOBAHUS, IPOEKTa,
CaMOCTOSITEIIbHO BBIOMpATh (popMaT BBICTYIICHHS C YUETOM 3a7ad MPE3CHTAUH U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryasiTuBHbIe yHUBepcaJibHbIe Y4eOHbIE JelcTBUSA
Camoopranu3anus:

COCTABIATh IUIAH, aJNTOPUTM pEIISHMs 33Ja4d, BBIOMpATh CHoco0 pemieHus ¢ y4EToMm
UMEIOIINUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTh M KOPPEKTHPOBATH
BAapUAHTHI PELIEHUH ¢ yu€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJIEKT:

BJIAJIETh HAaBBIKAMH TTO3HABATEIHHON pPe(IEKCHH KaK OCO3HAHMS COBEPIIACMBIX ICHCTBHIA H
MBICTIUTEIBHBIX IMPOIECCOB, WX PE3yJIbTaTOB, BIAIECTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3yibTara pelieHns MaTeMaTHIeCKOW 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TIPH pEIICHUH 3a7]add, BHOCHTH
KOPPEKTHBBI B JESITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAaWICHHBIX ONIMOOK,
BEISIBJICHHBIX TPYIHOCTEH; OLEHUBATH COOTBETCTBHE pE3yJbTaTa IMEIH W YCIOBHSM, OOBSICHSITH
TIPUYMHBI JTOCTYDKEHUS MM HEJOCTIDKEHHS PEe3yJIbTAaTOB JESTENBHOCTH, HAXOUTh OIINOKY, J1aBaTh
OILICHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHUMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIAUBUAYaJbHON pabOTHI MpH
pelieHny yueOHbIX 3a]a4, IPUHUMATh 11eIlb COBMECTHOM JeATeIbHOCTH, INTAHUPOBATh OPraHU3aIINIo
COBMECTHOM paloThl, paclpeaessTh BUIbI paboT, 10rOBapHUBaThCs, 00CYXKAATh MPOIIECC U PE3yNIbTaT
paboThl, 00001IaTh MHEHHUS HECKOJIBKHUX JIIOJCH; yd4acTBOBaTh B TPYINIOBBIX (opmax pabOThI
(obcyxnenus, OOMEH MHEHHH, KMO3TOBBIC IITYPMBI» M UHBIE), BHITIOJHATH CBOIO YaCTh pabOTHI U
KOOPJIMHUPOBATH CBOMICUCTBUSA C IPYTMMH YJI€HAMH KOMAaH/]Ibl, OLIEHUBATh Ka4eCTBO CBOErO BKIJIaja
B 001U IPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUSL.

INPEJMETHBIE PE3YJIbTATBI
[IpenmeTHble pe3yapTaThl OCBOEHHS IIPOrpaMMbl IO MaTeMaTHKe Ha 0a30BOM YpOBHE Ha
YPOBHE cpeHero oOuiero oOpa3oBaHUs MPEACTABIEHBI 110 rojJaM OOYyYeHMsIB paMKaxX OTIEJIbHBIX
y4eOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3Jieslax MPOrPaMMBIIIO MaTEMATHKE.



PABOYAS MIPOT'PAMMA YUYEBHOTI'O KYPCA «AJITEBPAU HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO AHAIHM3a»
0azoBoro ypoBHs it oOydaromuxcst 10 —11 kimaccoB paszpaborana Ha ocHoBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEJHEro oO0mero oOpazoBaHHs, C Y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHWM, MPEABABISEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U
TpPaIuIMid pOCCUIiCKOro oOpa3oBanus. Peanmm3anusi mporpamMMbl 00eCHICUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPLIBHOT'O
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIHTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JTUYHOCTH 00YyJarONUXCsl.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajlla MareMaTH4YECKOrO aHalIM3a» SBIIAETCS OJHUM M3 Hauboiiee
3HAYUMBIX B MpOrpamMMe CTapUIeil IIKOJbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHeunBaET
MHCTPYMEHTAJIbHYIO 0a3y Uil W3y4eHHsS BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyrou
CTOpPOHBI, (QOPMHUpPYET JIOTUYECKOE U aOCTPaKTHOE MBIIIJIEHUE Y4Yalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH.
B pamkax naHHOTO Kypca yyalmiuecs OBJa/IeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anreOpbl 1 Hauan MaTeMaTU4ECKOrO aHaJIM3a 3aKJaJbIBAET OCHOBY JUIS YCIIEHIHOTO
OBJIAZICHUS 3aKOHAaMM (U3UKU, XHUMHUH, OWOJIOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUHI
SKOHOMHKHU U OOIIECTBEHHOMN >KNU3HHU, NO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXxe
BpeMsl OBJIaZicHHE aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHM MAaTEMaTHYECKUMHU KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh 00O0OIIEHNE M KOHKPETU3aLUI0, a0CTparupoBaHUE M aHAJIOTUIO, (OpPMHUpYET
KpPEaTUBHOE U KPUTHUYECKOE MbIlLIeHHE. B Xo/e u3ydeHus anreOpbl 1 Hayal MaTeMAaTHYECKOTO
aHajIM3a B CTaplleil MIKOJie ydyallMecs MOJy4aroT HOBBIM ONBIT pEeIIeHUs NMPHUKIAIHBIX 3aiad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOGHUs ~MaTeMaTHUYeCKMX MOJEIEeH pealbHbIX CUTyalud u
UHTEpIpPETallMd  MOJIYYEHHBIX pPELICHUH, 3HAaKOMATCA C IPUMEpaMU  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpHUpOJE, HAyKE M B HCKYCCTBE, C BBLIAIOLUIMMUCA MaTEeMaTUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc ob6nanaer 3HauMTENbHBIM BOCHHUTATENIbHBIM MOTEHLMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yuyeOHbII MaTepuall, ciocoOCTBYIOLUN (OPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
Tak M dYepe3 crneuupuKy YyuyeOHOW JeATeNbHOCTH, TpeOyromel caMOCTOSTEIbHOCTH,
aKKypaTHOCTH, IPOJOJDKUTEIIBHOW KOHIEHTpallMM BHUMAaHUA M OTBETCTBEHHOCTH 32
MIOJTy4EeHHBIH pe3ynbTar.

B ocHoBe meronuku oOyueHHs anrebpe M HayalaM MaTeMaTH4eCKOTO aHallu3a JISKUT
JeATeTbHOCTHBIN PUHLIUI 00ydEHusl.

CrpykTypa Kypca «Anredpa u Hadyajaa MaTeMaTUYECKOI0 aHAJIN3a» BKIIIOYAET CIIEIYIOIHIe
cojJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna W BbluMcieHus», «OyHKuMH U TpapuKu»,
«YpaBHEHHUs U HepaBeHCTBa», «Hauana MaremaTtudeckoro aHanusa», «MHOKECTBAa U JIOTHKA».
Bce ocHOBHBIE cOAepkKaTEIbHO-METOJANYECKUE JIMHUU M3Y4YarOTCS HA MPOTSHKEHUH JBYX JIET
oOy4yeHHs B cTapulei MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HAacChIIAsCh
HOBBIMM TeMaMU M pazjaenaMu. JlaHHBI Kypc SBJSETCS MHTErPATUBHBIM, IOCKOJIBKY
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oObenuHsieT B ce0e coJep)KaHWe HECKOJbKMX MaTeMaTW4YeCKUX JAUCHUIUIMH: anrelpa,
TPUTOHOMETPHUSI, MATEMATUUYECKUN aHaIN3, TEOPUsI MHOKeCTB U Ap. ITo Mepe Toro kak yuamuecs
OBJIaZICBAIOT BCE OoJiee MMIMPOKMM MaTEMaTHUECKUM amIaparoM, Yy HHX MOCIEI0BaTEeIbHO
(dopMuUpyeTCsT ¥ COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEMaTHYEeCKyl0 MOJENb pPeabHOU
CUTYyallu, MPUMEHSTh 3HaHUS, IOJIydEHHbIE B Kypce «AjureOpa M Hayala MaTeMaTUYECKOTO
aHaIM3a», JUIsl PEIIeHUs CaMOCTOSITENIHbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadd, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeTOAMYECKass  JMHMS — «YHucnma W BBIUMCIIEHHS»  3aBepILaeT
(bopMupOBaHHE HABBIKOB HWCIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUIO HAa4YaTto B
OCHOBHOM 1iKojyie. B crapmeil mkosie ocoboe BHUMaHUE yaensiercs (GOpMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIUX B Ce0Sl MCIOJIb30BAaHUE Pa3IMUHBIX (OpPM 3amucu
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pAlMOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JeNaTh
NPUKUAKY, OLEHuBaTh pe3yibTar. OOyuarolquecs TMOJIy4alOT HaBBIKM HPUOIMKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C 4YHMCIaMU, 3alUMCAaHHBIMU B CTaHIAPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAKEHUH.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHWU BCEro oOydeHus B
CTapuiel 1IKoJie, TMOCKOJIbKY B KaXXJIOM pas3feie MporpaMMmbl MPEAyCMOTPEHO pelIeHHe
COOTBETCTBYIOIINX 3a/a4. OOyuaronuecs: OBIaeBalOT Pa3IMUYHBIMU METOIaMU PELIEHUS 1EIbIX,
paInMoHAIBHBIX, UPPAIMOHAIBHBIX, TTOKA3aTEIIbHBIX, JTOTapU(IMUUECKUX H TPUTOHOMETPHUUECKHIX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loryueHHbIE yMEHUS UCHOJIb3YIOTCS IIPU UCCIIEI0BaHUU
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, pelIeHHH MPHUKIAIHBIX 3a/ad U 33/Ja4 Ha HaX0XJICHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cedst Takke (GOPMHUPOBAHWE YMEHHW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPDAKECHHUM, a TakkKe
BBIPOKEHUH, COJEepKalluX cTerneHu W Jorapudmbl. braromaps u3ydeHuio aiaredpanyeckoro
MaTepuasa MPOUCXOAUT JaibHelllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopmamu, mpencTaBiICHHs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HArJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenbHo-mMeToanueckas JuHUS «DyHKIUU U TpaUKI» TECHO NEpPEeIIeTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3ala€T MOCIEI0BaTEIbHOCTb
U3ydYeHHUs MaTepuana. V3ydeHue CTENeHHOH, TMoKa3aTelbHOH, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TIpadUKOB, HCHOIb30BaHUE (DYHKIMHA s
pelieHus 3aJad U3 APYruX Y4eOHBIX MPEIMETOB M pEalbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombiioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEITUYMHAMH, HCCIENOBAaTh TMOTY4YeHHbIE (YHKIUHU, CTPOUTh HUX TpaduKu.
Marepuan 3TON coAep)KaTeIbHOM JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHMM U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTH MEXKAY BETUYMHAMH B  pa3iuyHOM  (opme:
aHaIMTUYEeCKOW, Trpaduueckod u croBecHO. Ero wu3ydeHume cmocoOCTBYyeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  O00OOLIEHMIO M KOHKpEeTH3alluu,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHast nuHusl «Hadana maTeMaTHYECKOTO aHAIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJAHBIX 33724, JOCTYIHBIX O0Oy4Jalonumcs, y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTH UCCIIEIOBATh M CTPOUTH Tpaduku (QYHKIHH, OTPEAeNsaTh UX
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HauOOJIbIINE W HAUMEHBIIINE 3HAUYEHUS, BBIYUCIATE IUIOMAan Guryp u oObEMBI Te, HAXOAUTh
CKOPOCTM U YCKOpPEHMs mpoueccoB. JlaHHas cojepKaTelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHMSI MaTEMaTHUYECKUX MOJENEH peallbHbIX CHUTyallui, HaXO0)KIEHUs
HAaWIY4llIero pEelIeHUs B IMPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOTO aHAlM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUI DPacHO3HABATh
IIPOSIBJIEHUSI 3aKOHOB MaTEMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HAKOT O
BBIJAIOIIMXCSl pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKU Kak HayKM, U HX
aBTOpAx.

ConepxarenbHO-METOANYECKAsl TUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHbBIE MTPE/ICTABICHHS IPOHU3BIBAIOT BECH
KypcC LIKOJIbHOW MaTeMaTHKU W IMpeiaraloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00bEeINHSAIOMINI
BCE pa3lenbl MaTeMaTHMKU M €€ TPUIOKEHHH, OHM CBSA3BIBAIOT pa3Hble MaTeMaTHuYeCKue
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXHO JaThb BO3MOKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTUKHM W HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kxypce «AnreOpa u Hadajga MaTeMaTHYECKOTO aHAJINM3a» MPHUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIHPOBAHUS, KOTOPbIE NMPU3BAaHbI CPOPMUPOBATH HABBIKH IMOCTPOCHUS
MoJieNiel peasbHbIX CUTYalluld, UCCIEOBAaHUS 3TUX MOJENIel ¢ TOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M MHTEpPHpeTaluu TOJYyYeHHBIX pe3ylbTaToB. Takue 3aJaHus
BIUIETEHBbl B KaXKJbIil M3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BEChb MaTepual Kypca IIMPOKO
WCIOJIb3YeTCs Ui pelIeHUs MPUKIaaHbIX 3a1a4. [Ipu pemeHnn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaiiecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJB30BaTh AHAIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH TMPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS MPHUKIAJHBIX 337ad OpraHu3yeTcsl B
IpolLecce U3y4eHus Bcex TeM Kypca «Anredpa v Havaja MaTeMaTHYecKOro aHaInu3ay.

MECTO YUEBHOI'O KYPCA B YYEGHOM IIVIAHE
B yuebGHOM maHe Ha M3ydeHHE Kypca aiareOpbl M Hadajl MaTeMaTHYECKOTO aHajau3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henenmo B 10 kiacce m 3 vaca B Hemenmo B 11 kiacce,
BCero 3a JBa rojia ooyuenus — 170 gacos.
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COJEPKAHUE OBYYEHUA
10 KJIACC

Yucina ¥ BbIYUCICHUS

Parmonanbubie yncna. OOBIKHOBEHHBIC M JIECSTHYHBIE IPOOH, TPOIICHTHI, OECKOHEUHBIE
nepuoAndeckue  apoobu. ApudMeTrnueckwe Onepandd ¢ PalMOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHHUd. [Ipumenenue apoOeii M TPOIEHTOB sl PEHICHUS
NPUKIAIHBIX 3a/a4 W3 PA3JIMYHBIX OTpacied 3HAaHWW WM peajbHON KU3HU. [leHCTBHUTENBbHBIE
yrcna. PamuoHanmpHBle W MppanMOHANbHBIE 4YHCHa. ApUPMETHYeCKHe OIepanud ¢
NEeUCTBUTENbHBIMU ynciaMu. [IpuOnmxE€HHble BHIYMCICHMS, MpaBUjla OKPYIJIEHUS, IPUKUIKA U
OIIEHKa pe3ynbTara BhlurcieHuil. CreneHs ¢ 1uenbM nokaszarenaeMm. CtannapTHas popMma 3anucu
nercTBUTEeNbHOTO yKcia. Mcnonb3oBanue noaxosiiei GopMbl 3alUCH JEHCTBUTEIBHBIX YHCEI
JUId pelIeHHs] NPAaKTUYECKUX 3aJad W MPEACTaBICHHUS JAaHHbIX. ApU(PMETHYECKUH KOpPEHb
HaTypaJlbHOM cTeneHu. J[eficTBus ¢ apudmMeTnyeckuMu KOpHIMU HaTypajdbHOU ctenenu. CHHyC,
KOCHHYC M TaHT€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHUsS] M HEPABEHCTBA

ToxnecTBa u ToxxaecTBEHHbIE IpeoOpazoBanus. [IpeobpazoBaHue TPUTOHOMETPUUECKHUX
BbIpakeHu. OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYITBI.

VYpaBHeHHne, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. Meroa
MHTEpBaAJIOB. Pelienne nenbix U ApoOHO-pallMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne mppanuoHanbHBIX YpaBHEHUN U HEPABEHCTB. PellleHHE TPUTOHOMETPUUYECKUX
ypaBHeHUl. [I[puMeHeHre ypaBHEHU 1 HEPABEHCTB K PEHICHUIO MaTEMaTUUECKUX 3a7a4 U 3a]1a4
U3 Pa3IMYHBIX 00JacTeil HAyKU U pealibHOM KU3HU. MoJeTupoBaHUEe pealbHbIX CUTyallud Ha
si3bIKe anreOpsl. Bomkckuii aBToMOOMITBHBIN 3aB0T ABTOBA3

DyYyHKUUM U TPaPUKH

OyHkiusa, crnocoObl 3amanus ¢GyHKuU. ['paduk ¢yHknuu. B3aummHO 00paTHBIE
¢byakuun. OO6macTe ompeneseHUuss W MHOXKECTBO 3HaueHui GyHkiuu. Hymm  QyHkum.
[IpomexyTku 3HaKomocTosiHCTBA. YETHhie W Heu€THble (yHkuuu. CreneHHas (yHKIUS ¢
HaTypaJbHBIM U IebIM Noka3zaTeseM. EE cBoiicTBa u rpaduk. CBoiicTBa u rpadguk KOpHs N-0i
CTeNeHU. TPUTOHOMETPUYECKAs OKPY)KHOCTh, OIpE/IelIeHHEe TPUTOHOMETPUYECKUX (PYHKIIHI
YHUCJIOBOI'O ApryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBarenbHOCTH, CMOCOOBI  3afaHUs — TOcHeAOoBaTenbHOCTEH. MOHOTOHHBIE
MOCJIEIOBATENIbHOCTU.  ApudMeTHdeckas UM TreoMeTpuueckas mporpeccud. beckoHeuHO
yObIBatoIiasi reomerpudeckas nporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON
nporpeccur. Popmyna CIOXKHBIX MPOLEHTOB. lcmosib30BaHME NPOrpeccH g pEeuIeHUs
peanbHBIX 33/1a4 NPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

MHosxecTBO, onepaunuy Hajg MHOXecTBamu. [[narpammel Oinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO almapara JJIs ONMCAHMs PEaJbHBIX IPOLECCOB U SIBJIECHW, NpHU
peleHnH 3a5a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEILCTBO.

11 KJIIACC
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Yuciaa ¥ BEIYMCICHUS

Harypanbubie u wnensle uucna. IlpusHaku penuMoctu 1enblXx yucenl. CTeneHb C
panMoHanbHBIM TOKazaresneM. CBoiictBa crenenu. Jlorapudm uymcna. JlecsTHuHbBIE U
HaTypaJlbHbIE JIOTapU(MBL

YpaBHeHusi 1 HepaBeHCTBA

[Ipeobpa3oBanue BeIpaxeHUH, coaepxkamux jorapupmsel. [IpeoOpasoBanme BrIpakeHUH,
COJIEp)KalllUX CTENEHU C palUOHaJIbHBIM IOKa3areneMm. I[IpuMepsl TPUTOHOMETPUUECKHUX
HepaBeHCTB. [Ioka3zarenpHble ypaBHEHUs U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHUsS H HepaBeHCTBA.  CHCTEMBbI JMHEHHBIX YPaBHCHHIA.
Pemenune mnpukiagHelX 3a7ady C IOMOIIBIO CHUCTEMbI JIMHEHHBIX ypaBHEeHUU. CHCTeMbl U
COBOKYITHOCTH pallMOHAJIbHBIX YPaBHEHHW M HEpaBEHCTB. lIpuMeHEHMEe ypaBHEHHI, CHCTEM H
HEPABEHCTB K PEILIEHUI0 MAaTeMaTHYeCKHX 3aJad M 3aJady U3 pPa3IMYHbIX 00JacTel Hayku U
peanbHOM KU3HH.

DyHKIUHN U rpaGUKU

Oynkuus. [lepuommueckue  Qynkuuu. IIpomMexyTkMm MOHOTOHHOCTH — (YHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMH. HaunOosbliee ¥ HavMeHbllee 3HaueHHE (DYHKIUU Ha
npoMexyrtke. Tpuronomerpuyeckue (yHKIUHU, UX cBoiictBa u rpaduxu. [lokazarenpHas u
norapugmuueckas QpyHKIUHU, X CBOICTBA U IpadUKH.

Hcnonws3oBanne rpadukoB GyHKIUHN 151 pEIICHUS] YPABHECHUH U JIMHEHHBIX CHCTEM.

Ucnonw3oBanne rpadukoB (PyHKIMA I UCCIETOBAHUS TMPOIIECCOB U 3aBUCHMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHBIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajim3a

HemnpepsiBabie dyHKIIMU. MeTO MHTEPBAIOB AJIsl PEIICHUST HEpaBeHCTB. [Ipon3BoaHas
¢dbyakuu. ['eomeTpuyueckuii 1 GU3NUECKHN CMBICI TIPOHU3BOTHOM.

[IpousBoHbIe AmeMeHTapHBIX GYyHKIUA. DOpPMYIbl HaXOXKJICHUS TPOU3BOJIHON CYMMBI,
Mpou3BeIeHUs M yacTHOro (pyHKIMA. [IppuMeHeHrne mpou3BOIHOM K UCCIeN0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxneHre HanOoJIbIIero 1 HaMMEHbIIEro 3HauYeHUs! (PyHKIINH
Ha otpeske. [I[puMeHenne npon3BOIHOM JUIsl HAXO0XKACHUS HAWITYYIIEro pelIeHUs B TPUKIAIHBIX
3a/layax, JUIsl OMpENeNIeHHUsT CKOPOCTH IIpolecca, 3aJaHHOro ¢GopMyiao win TrpadukoM.
[TepBooOpa3nas. Tabmmma nepBooOpa3HbIX. MHTErpan, ero reoMeTpudyecKuid u (pu3udecKuid
cMmbIc. Beruucnenue uaterpaia no popmysne Hetotona—Jleibnuma.

INPEIMETHBIE PE3YJIbTATbBI

OcBoeHue y4eOHOro Kypca «Ajiredpa M Hayala MaTeMaTHMYECKOIO aHajiu3a» Ha YpOBHE
cpeaHero oouiero oopa3zoBaHusl JOKHO 00ECIeYMBATh JOCTHXKEHHE CIIEIYIOLUIUX MPEeIMETHBIX
00pa3oBaTelIbHBIX PE3YIbTATOB!

10 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh MOHATHSIMH: paliOHATBHOE M JEHCTBUTEIHHOE YHMCIO, OOBIKHOBEHHAs U
JecsiTuuHasi APoOb, TPOIEHTHI.

BoimonHaTe  apudmernyeckue oOmnepanuu ¢ PaldoOHAIBHBIMU UM JIEHCTBUTEILHBIMHU
YHCIIaMHU.

BeimonHATe mpHONMKEHHBIE BBIYMCICHUS, HCIOJB3ys IpaBWiIa OKPYIJICHUS, [eNaTh
MPUKUIKY U OLIEHKY pe3yJibTaTa BbIYMCICHUIM.
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OmnepupoBaTh HOHATHSAMHU: CTENEHb C IEJBIM IOKa3aTeleM; CTaHIapTHas (opMma 3arucH
JEWCTBUTENFHOTO YHCIA, KOPEHb HATYPaJIbHON CTENEHH; HMCIOJIBb30BaTh MOIXOSIIYI0 (opMy
3aMMCH JEMCTBUTEIBHBIX YNCEN JUIsl PELIEHNs IPAKTUUECKUX 3aa4 U IPEICTABJICHUS JaHHbIX.

OnepupoBaTb MOHATUSAMHU: CHUHYC, KOCHHYC M TAaHI€HC IIPOM3BOJIBHOIO  yIJja;
MCIIOJIb30BATh 3aIIMCh TPOU3BOJILHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPHUIECKUE (PYHKIIHH.

YpaBHeHusi 1 HepaBeHCTBa

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIE€JIO€, PALMOHAIBHOE,
UppalMOHAIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHUE;

BoinonHATe  mpeoOpa3oBaHus — TPUTOHOMETPUUYECKUMX  BBIPQXKEHMM U periaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BoinonHsATe npeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMSI M HEPaBEHCTBA JJISl PELICHUs] MaTeMaTUYeCKUX 3aJad U 3ajad u3
Pa3IMYHbIX 00J1aCTe HAYKU U peasIbHOM JKU3HH.

MonenpoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAXKEHMUS,
YpaBHEHHs, HEpaBEHCTBA [0 YCIOBUIO 3a/layM, HCCIENOBaTh IOCTPOEHHbIE MOJEIH C
HCI0JIb30BAHMEM ammapara ajareOphl.

DyHKIUHN U TPaQUKH

OmnepupoBaTh NOHATHAMU: (PYHKIHS, CIOCOOBI 3adaHus (QYHKIIUH, 00IaCTh OMPEICICHHS
1 MHOKECTBO 3Hau€HU QyHKIMH, IpaduK QyHKIHMH, B3aUMHO OOpaTHbIe (PYHKIINU.

OnepupoBaTh TOHATHSMU: UYETHOCTh W HEUYETHOCTh (yHKIMH, HYTH (QYHKINH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKITUH I pEIICHUsT YpaBHEHUH.

Crpouth ¥ uyuTaTh TpaduKky JTUHEHHOW (DYHKIIMH, KBAaIpPATHYHOW (PYHKIIMH, CTETICHHOM
(YHKIHH C LEeIbIM OKa3aTeNIEM.

Hcnonws3oBatrh rpaduku QyHKIUE Is1 UCCIEIOBAHMS IMPOIIECCOB M 3aBUCUMOCTEH TIPH
pElIeHUH 3a/la4 U3 APYruX Y4eOHBIX MPEeIMETOB U pealibHOM >KM3HM; BBIpakaTh (hopMylaaMu
3aBUCHMOCTHU MEXy BEITUYMHAMU.

Hayana maTteMaTH4ecKoro aHajim3a

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIBHOCTb, apU(PMETHUECKas U TeoMeTpudecKas
[IPOrPECCUMN.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIoIIasi reOMeTpruecKas Mporpeccus, Cymma
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON IPOTPECCHH.

3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30Barh CBOMCTBA MOCIEAOBATEIBHOCTEH U MPOTPECCUN NIl PELICHUS pPeabHBIX
3a/1a4 NPUKJIAAHOTO Xapakrepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOXECTBO, OIlEpally HaJl MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONUCAaHUsS PEAJIbHBIX IPOLIECCOB
U SIBIICHUM, TP PEIICHUH 3324 U3 IPYTUX YIeOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIBCTBO.

11 KJIACC
Yuciaa v BbIYMCTIEHUS
OnepupoBaTh MOHATHSMHU: HaTypaJlbHOE, 1€J0€ YHUCIO; UCIO0Jb30BaTh MPHU3HAKU
JIETUMOCTH LIENBIX YUCEN, PA3JTI0KEHUE YUCIIA HA TPOCTHIE MHOKUTENM JJIsl PELICHUS 3a1a4.
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OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBLHBIM [10KA3aTEIIEM.

OmnepupoBaTh MOHATUSAMHU: JIOTapU(HM YKCIIa, TIECATHUHBIC U HATYPaJIbHBIC JIOTApU(MBL.

YpaBHeHUsI 1 HEPABEHCTBA

[IpumensaTs cBoOMcTBA CTENEHUM M IpeoOpa3oBaHMs BBIPAKEHUH; OIEPUPOBATH
MOHATUAMM: TOKa3aTeIbHOE YpPaBHEHME M  HEPABEHCTBO; peUIaTb OCHOBHBIE  THUIIbI
[I0Ka3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.

BemonsaTe mpeoOpa3oBaHusl BBIPAKEHHUH, COACPKALIUX JIOTapU(pMBI; ONEPUPOBATH
MOHATUAMM: JIOTApU(PMHUYECKOE YpPAaBHEHHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
norapu(pMUYECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauthb perienust mpocTeNInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pellleHue; UCTI0Ib30BaTh
CUCTEMY JINHEWHBIX YpaBHEHUH JJIsl PEeIIEeHHs MPAaKTUYECKUX 3aa4.

Haxonuts pemenus npocTemmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonenpoBaTh peajbHbIE CHUTyallUM Ha fA3bIKE anreOpbl, COCTaBISATH BbIPAXKEHMUS,
YpaBHEHHUS, HEPABEHCTBA U CHCTEMBI 10 YCIOBUIO 3a/1a4H, UCCIEA0BaTh OCTPOEHHbIE MOJEIH C
WCIIOJIb30BaHUEM ammapara anreopsl. Camapckuii pe3epByapHbiit 3aBoa CP3

DyHKIUHN U TPaQUKH

OnepupoBaTh MNOHATHSAMH: MepUOAUYEcKass (QYHKUHSA, HTPOMEKYTKM MOHOTOHHOCTHU
(GYHKIMM, TOYKH SKCTpeMyMa (YHKIMM, HauOOJbIllee U HaWMeEHbIlee 3HaueHus (QyHKIUH Ha
MIPOMEXYTKE; UCIOJIb30BaTh UX JUIs MccleAoBaHus (QYHKIINH, 331aHHOM rpa@uKoM.

OnepupoBaTh  TOHATHAMHU:  TpaduKd  TOKA3aTeNbHOH,  JIOTapU(PMUYECKON |
TPUTOHOMETPUUECKUX (PYHKIMIT; N300pakaTh UX HA KOOPAMHATHOH IMJIOCKOCTH U MCIIOJIb30BaTh
JUI PEILCHUS yPaBHEHUN U HEPABEHCTB.

MN3o0pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JIMHEWHBIX YpPaBHCHUH U
HCIOJIb30BATh UX JUIA PEILICHUS CUCTEMBI JIMHEHHBIX YPABHCHUM.

Hcnonw3oBate rpaduku GyHKUMN A8 HCCIEIOBAHUS HPOLIECCOB M 3aBUCHUMOCTEH U3
APYruX y4eOHBIX TUCLUILIMH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTb  NOHATHSAMM:  HENpepblBHAsA  (QYHKIUS; [POU3BOAHAs  (PYHKIUH;
UCIOJIb30BATh T€OMETPUUYECKUN U PU3UUECKUI CMBICI POU3BOJHOM ISl peLeHHs 3a1au.

HaxonuTe npou3BOAHBIE 3JIEMEHTapHBIX (YHKIUM, BBIYMCIATH HPOU3BOJIHBIC CYMMBI,
IIPOU3BE/ICHNUS, YACTHOTO (DYHKIIMH.

Hcnonbs3oBaTh MNPOM3BOJIHYIO Il HUCCIEIOBaHMS (PYHKIMM Ha MOHOTOHHOCTb U
SKCTPEMYMBI, IPUMEHSATh PE3yIbTaThl UCCIIEA0BAHMS K IOCTPOECHUIO IPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKIEHUSA HAWIYYILErO PELICHUS B NPUKIAJHBIX, B
TOM YHCJIE COUMAIBHO-?KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMU: NEPBOOOpa3sHass U MHTErpai; MOHUMAaTh NEOMETPUYECKUN U
¢u3nyeckuil CMBICI UHTErpaa.

Haxonuthk nmepBooOpa3Hble 3JIeMEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpai no (opmyie
Hrerotona—Jleitoaua.

Pemare mpuxiagHble 337a4M, B TOM YHCJIE COLMAIbHO-?PKOHOMMYECKOTO U (PU3MUECKOTrO
XapakTepa, CpeICTBaMHA MaTEMaTHYECKOT0 aHaJIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Kourpoububie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypcsl
MHOeCTBa pallMOHATBHBIX U https://resh.edu.ru
1 JNEUCTBUTENLHBIX YHcel. PanmmoHaibHbIe 14 1 0
YpaBHECHHUS W HEPABCHCTBA
) Oyukiuu u rpadukn. CTeneHsb C MelbIM 6 0 0 https://resh.edu.ru
MoKa3aTeaeM
3 ApupMeTHIECKUii KOPEHb N—O0ii CTENEHH. 18 1 0 https://resh.edu.ru
WppanmonanpHble ypaBHEHUS U HEPABEHCTBA
A ®DOpMyIIbI TPHTOHOMETPHH. 22 1 0 https://resh.edu.ru
Tpuronomerpuyeckue ypaBHEHHs
5 [TocnenoBaTebHOCTH U IPOTPECCUH 5 1 0 https://resh.edu.ru
6 [TosTOpenue, 0600IIEHNE, CUCTEMATH3AIMS 3 0 0 https://resh.edu.ru
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 0
YpaBHEHHUS W HEPABCHCTBA
Jlorapupmuueckas GyHKIIHS. https://resh.edu.ru
2 Jlorapudmuueckue ypaBHEHHS U 12 0 0
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIIUU U UX https://resh.edu.ru
3 rpaduku. TpuroHoMeTpuiIecKue 9 1 0
HEpaBEHCTBA
4 IIpownsBosnas. [IpuMeHeHne MPOU3BOTHOM 24 1 1 https://resh.edu.ru
5 HuTerpan v ero mpuMeHEHHSI 9 0 0 https://resh.edu.ru
6 Cucremsl ypaBHEHU 12 1 0 https://resh.edu.ru
7 HarypanbHble U 1eble Yrcia 6 0 0 https://resh.edu.ru
8 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINS 18 0 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 2
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPU S

MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma ydae6HOrO Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00Yy4YaIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeneparbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsL.
PeaJ'II/I?;aHI/I?I porpaMmabI oOecrieunBaeT OBJIaJICHUEC KIITOYEBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJI0OCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBbHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PEe3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJArOMUXCS, POPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HM3YYCHHsS JAPYrUX YYeOHBIX JIUCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINIHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKOM HAYKOW SIBJIEHUWU M MPOIECCOB PEaJbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOAUMBIX JUIS afalTal[ik B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIUIeHHE, (HOpMUpYEMOe MPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsiX AEATENbHOCTH 4YeioBeka. OpUeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0OXO/IMMOE YCIIOBHUE €ro COIMAIBLHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKArOIIEro MHpa,
yCJIOBHE YCICHNIHOTO TO3HAHUS M  aKTHBHOTO  MPEeoOpa3oBaHHs  JCHCTBUTECIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEMHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
NEeSATENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAyeCTB, MO3ITOMY aKTyallbHA
3aaua (OPMHUPOBAHUS y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lens ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— o0mieoOpa3oBarenbHOEe U OOIIEKYIHTYPHOE DPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECCKUX T'€OMETPUYCCKUX 3HAHUHN U
JeWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXKHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CTEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE IMpeAHa3HAu€Ha Ui OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO
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obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
0onee rryOOKO, €CITH B JAIILHEUIIIEM BO3HHKHET HEOOXOUMOCTh B TEOMETPUUECKUX 3HAHUSX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJIaccax SIBJISFOTCS:

(dhopMHpOBaHHE TIPEJCTABJICHUS O TEOMETPUU KaK YaCTH MHUPOBOW KYJIBTYPHl M OCO3HAHHE ¢
B3aMOCBSI3U C OKPYXKAIOIIIM MUPOM;

(dhopMHpOBaHHE MPEACTABICHUS O MHOTOI'PDAHHUKAX M TellaX BPAMIEHUS KaK O BaKHEUITUX
MaTEeMaTHYEeCKUX MOJEIISAX, TIO3BOJISIONINX OMUCHIBATh U U3YYaTh Pa3HbBIC SBICHUS OKPYKAIOIIETO
MUpa;

dbopMHpOBaHHE YMEHHS pacliO3HAaBaTh Ha 4YEPTEkKax, MOJCIAX H B PEATHBHOM MHpE
MHOTOTPAaHHUKH U TeJia BPAICHUS;

OBJIQJICHUE METOJIaMU pEIICHHUs] 3a/lad Ha TMOCTPOEHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

(GhopMHpOBaHHE YMEHHS OIICPUPOBATH OCHOBHBIMH TIOHATHSIMH O MHOTOTPAaHHUKAX M Tellax
BpAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

OBJIaJICHUE AJITOPUTMAMH PEIICHHUS] OCHOBHBIX THITOB 33J1a4; ()OPMHUPOBAHHME YMEHHS TIPOBOJHUTH
HECJIO)KHBIC JIOKa3aTeIbHBIE PACCYXKIACHHUS B XOJE PEIICHUS CTEPEOMETPHUECKHUX 3a7a4 U 33714 C
MIPaKTUYECKUM COJIepKAHUEM;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOydarommuxcsi, MO3HABaTEIbHOMN
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTUYHOCTH MBIIIJICHHUS;

(dbopMupoBaHre PYHKIHOHAIBHON I'PaMOTHOCTH, PEIEBAHTHON I€OMETPUM: YMEHHE PACIIO3HABATH
MPOSIBIIEHUSI TEOMETPUUYECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallMsiX U TMpPH HM3YUYEHUU JAPYTrUX YYEOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpPMYIHpPOBAaTH UX Ha S3bIKE T'€OMETPUU U CO3JaBaTb T€OMETPUYECKHE
MOJIeNIM, TPUMEHSATh OCBOCHHBIM T€OMETPUYECKHI ammapaT s peleHUs MpPaKTUKO-
OpPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIEHUBATH MOJTYUCHHbIE PE3YJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHUE B KypC CTEpEOMETPUU
B Hayale ero u3y4yeHHUs 3ajad, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa3oM OpraHM30BaHHAs pabOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCA HAIVSIAHO-KOHCTPYKTMBHOMY METOJy OOyuYeHHus, TO €cCTh
TEOPETUYECKUE 3HAaHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTHUUYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHUM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OIMEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHUE 0OPA30M — B YCIOBHSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICIIEHHOTO U3MEHEHHSI €0 UCXOJHOTO CO/IePIKaHUS.

OcHoBHBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO
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[0 COJCP)KATCIIbHBIM JIMHUSM, HO W [0 TojJaM OOydYeHHsS Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEJIOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPECMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBouTCs 2 yaca B Henenmo B 10 kimacce u 1 yac B Hegento B 11
KJIacce, BCETo 3a JiBa rojia ooyuenus - 102 yueOHBIX yaca.
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COJEP/KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoMeTpuH. Touka, mpsiMasl, III0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIICIICTBHS U3 HUX.

B3anMHOe pacrionoeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLIECIbHbIE U
CKpemuBampomuecss npsaMsle. llapamnenbHOCTh HPSAMBIX M IUIOCKOCTEHM B IPOCTPAHCTBE:
MapaJuleIbHbIE IIPSMBbIE B IMPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; IAPALUICIBHOCTh
NpsIMOM M IJIOCKOCTH. YTIJIbl C COHAIPAaBJICHHBIMH CTOPOHAMH; Yrojl MEXAy MpsSMbIMU B
npoctpanctBe.  [lapaimenbHOCTh  TJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreline npocTpaHCTBEHHbBIE QUTYPhI HA MJIOCKOCTU: TETPAdAp,
KyO, MapaJijiesienumnes; NoCTpOeHNE CEYSHUH.

[lepneHuKynapHOCTh OPSIMOM U IUIOCKOCTHU: NEPIEHIUKYJISPHbIE TpsSMble B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble W MEPHEeHAUKYISIpHble K IUIOCKOCTH, MpHU3HAK
MEPNEHIUKYJIIPHOCTA MNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsAMOW NEepHeHANKYIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJ MEXKIY HPSIMOM M IJIOCKOCTBIO; JIBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHaukyissp M HakJIOHHBIEC: PACCTOSIHME OT TOYKH J0
IJIOCKOCTH, PAcCTOSIHHE OT NpSIMOM A0 IUIOCKOCTH, MpOeKIHs (Urypsl Ha IUIOCKOCTb.
[lepneHUKyYISIPHOCTD MIJIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE OJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKa MHOrorpanHuka. Ilpusma: N-yronsHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBIL; IPsIMasi M HAKJIOHHAs IPU3MbI; OOKOBAs M MOJIHAsl MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN Napajuielenunes u ero cBoicrsa. [lupamuga: N-yrosibHas
nUpaMujia, I'paHU M OCHOBaHME IUpaMuibl; OOKOBas M IOJHAs MOBEPXHOCTb MHPAMM[bL;
[IpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IIOHATHE MPAaBUIBHOIO MHOIOIDAaHHUKA; MPABUJIbHAS IIPU3Ma U IIPABHIIbHAS
UpaMua; MpaBUWIbHAs TPEYroJibHas MUPaMUa U NpaBUIIbHBIN TeTpasap; KyO. [IpencraBienue
O MpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, HOACKa’ap M ukocadap. CedeHus NpU3MBI U
UpaMHIbIL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOMW, IUIOCKOCTH.
DNEeMEHTB CUMMETPUY B IUpaMUax, MapajuleenuIesax, IpaBUIbHbBIX MHOTOTPaHHUKAX.

Bbruncnenue 371eMEHTOB MHOTOTPAaHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 6okoBoi
IIOBEPXHOCTH U IIOJHONM IOBEPXHOCTU INPAMOM MPU3MBI, ILIOLIAAb OCHOBAHMH, Teopema O
OOKOBOW IMOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
IPaBUIBHON NMUpaMMJIbl, TeopeMa O IJIoMmaau yced€HHoll nupamuzabl. [lonarue o6 oObéme.
O0BEM nupaMubl, MIPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus

Hunuuapuyeckass MOBEPXHOCTb, 0Opa3yroliue IUIMHIPUYECKOH MOBEPXHOCTH, OCh
LHWIMHAPUYECKOH noBepxHocTH. LIumuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; TUIOIA/b OOKOBOH 1 MOIHOM MOBEPXHOCTH.
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Konnueckass moBepXHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OCb W BEpIIMHA
KOHHUYecKol mnoBepxHocTU. KoHyc: ocHOBaHMe M BeplMHa, oOpasyrolias M OChb; IUIOIIAIb
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylollie M BBICOTA; OCHOBAHUS U
OOKOBasi OBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIAIh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrosiosxenue chepsl U IIIOCKOCTH; KacaTelbHask INIOCKOCTh K cdepe; MIomanb chepsl.

N300paskenue Ten BpameHust Ha MII0CKOCTH. Pa3BépTka IIMHApa U KOHYCA.

KomOunamuu Ten BpamieHWs WU MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIH OKOJO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAIICHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuieyenumnena u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rioimasp chepsl.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOMIAAIMU TOBEPXHOCTEM,
00bEMamMu MOJOOHBIX TEI.

Ceuenus mwmmHIpa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cucrema kKoopauHar B mpocTpaHcTBe. Koopaunatel Bekropa. IIpocreimue
3aJlauyd B KOOpJAMHATaxX. Yrojl Mexay BekTopamu. CkalgpHOE NpOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexXIy HpSMBIMU U IIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICeHUH TeOMETPUUECKUX 3a/1a4.
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HNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OrniepupoBaTh NOHIATUSAMU: TOUKA, MPSIMasi, INIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CJICICTBHS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTh TMOHATHUSAMH: MAPAUICTBHOCTh M MEPHEHIAUKYISAPHOCTH TPSIMBIX H
IJTIOCKOCTEM.

KrnaccuduimpoBars B3auMHOE PacIioJIOKEHUE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TMOHATUSAMH: JIBYTPAHHBIH YroJi, TpaHU JBYTPAaHHOTO yria, peodpo
JBYTPAHHOTO yIia; TUHEHHBIN YyToJl ABYrPAHHOTO YIJIa; TpajycHas Mepa ABYTPaHHOTO yria.

OnepupoBaTh TOHATUSMHU: MHOTOTPAHHHK, BBITYKJIBIH W HEBBIMYKJIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTpaHHUKA, TPABUIILHBIN MHOTOTPaHHUK.

Pacmio3naBath OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (MTUpaMU/a; MPU3Ma, MPSIMOYTOJIbHBII
napajuiesienumne, Kyo).

KnaccudumupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUsS JJIA  KiacCU(UKAIUU
(BBIMyKJIBIE W HEBBINYKIbIE MHOTOTPAHHWKH; TIPAaBUIbHBIC MHOTOI'PAHHUKH, TIPSIMBIE H
HAaKJIOHHBIE TIPU3MBI, TTAPAJIICTICITUTIC B ).

OmnepupoBaTh MOHIATHAMU: CEKYIIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBICHATH IPUHITUIIBI IOCTPOSHUS CEUCHHH, HCTIONB3YS METO/I CIIENIOB.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBITIOJHSATH (BBIHOCHBIC) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaunm Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WId
aIropuTMaM, TMPUMEHSS HW3BECTHbIE AHATUTUYECKUE METOJbl MpPU pPEUICHUH CTaHJapTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BbIYHUCICHHE PACCTOSHUNW MEXAY ABYMS TOYKAMH, OT TOYKH JO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemars 3amaun Ha HaxOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WId
QIrOpuUTMaM, MPUMEHSS HW3BECTHHIC AHAJUTHYECKUE METOJbl MPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIUYMCICHHE YIJI0B MEXKAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUPAMUIA) C
npUMeHeHHeM (OpMyI; BBIUMCISATH COOTHOIIEGHUS MEXIy IUIOMAASMH IOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B IPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TNIOCKOCTh CUMMETPUH (DUTYPBI.

N3Bnekarp, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTePEOMETPHUYECKHUX  3ajad,
MPEANOJIaralolMX HECKOJbKO IIaroB PEHICHUs, €CIM YCJIOBHUS NMPUMEHEHMs 3a/laHbl B SIBHOU
dopme.

[IpuMeHsTh mpocTeillline NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHKAlIMOHHbIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoguTs mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEpPHOCTEH B TMPUPOJIE U IKHU3HH,
pacno3HaBaTh IPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMmeHsTh TONydYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peallbHbIE CUTYaIlMH U
NPUMEHATh  W3y4YEHHBIE TMOHATUS B  TMpollecce IMOUCKAa pEeUIeHUsT MaTeMaTU4YeCKU
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chOpMyTUPOBAHHON MPOOIEMBI, MOJCIUPOBATH PEATbHBIC CUTYAIlMHM HA S3BIKE TEOMETPUH,
HCCIEeA0BaTh MOCTPOCHHBIE MOJENIU C MCIOJIb30BAaHUEM T€OMETPHUUECKUX MOHATHH U TEOopeM,
amnmapara anreOphl; penarh MPaKTUIECKHUE 3a1a4H, CBSI3aHHBIC C HAXO0XKJICHUEM I'€OMETPHUECKUX
BEJIMYUH.

11 KJIACC

OnepupoBatb TOHSTUSIMH: [UTHHIPAYECKasT MIOBEPXHOCTb, oOpazyromue
JIMHAPUIECKON TTOBEPXHOCTH; IVWIIMH]IP; KOHMYECKas TIOBEPXHOCTh, 00pa3yroue KOHUIeCKOU
MMOBEPXHOCTH, KOHYC; CepruiecKasi HOBEPXHOCTb.

PacriosznaBarts Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI TIOJIYUSHHUSI TEJT BPAI[EHUS.

KnaccuduimupoBaTs B3auMHOE pacroyiokeHue chepsl v MmI0CKOCTH.

OnepupoBaTh TOHATHUSMH: IAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Berancnate 00BEMBI M TUTONIAM TIOBEPXHOCTEH TeN BPAIEHUS, TEOMETPUICCKHX TEll C
MpUMEHEHHEM (POPMYIL.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B Cepy M OIHMCAHHBIA OKOJIO
cdepsl; cdepa, BIUCaHHAS B MHOTOIPAHHUK HJIU TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOMICHHUSI MEXIY TUIOMIAIIMUA TIOBEPXHOCTEH M 00BEMaMHU TOJ0OHBIX
TeJL.

N300paxkaTs w3ydaemble (UTYpPHl OT PYKH H C NPUMEHEHHEM IPOCTHIX YEePTEKHBIX
MHCTPYMEHTOB.

BrImoaHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX QUrypax, MpeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInosHATh AeMCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YHCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00J1a/1a10T.

[IpumeHsTh npaBUiIo Napajieenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOpOB U MPOU3BEAICHUE BEKTOPA HA YUCIIO, YTOJI MEK]Y BEKTOPAMH,
CKaJISIpHOE TPOU3BECHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YpaBHEHHUEM B JIEKaPTOBOM cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTePEeOMETPHUYECKHUX 3ajad,
MPENONaralouX HECKOJIbKO IIaroB PElIeHUs, €CU YCIOBUS TMPUMEHEHHUS 3aJaHbl B SBHOM
dopme.

Pematp mpocreiiime reoMmeTpuueckre 3aa4d Ha MPUMEHEHHE BEKTOPHO-KOOPAUMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMATHMUECKUX OTHOIICHUNW W HaXOXIACHHE
reOMETPUYECKUX BEIUYMH MO 00pas3lamM WM alropuTMam, IPUMEHSS U3BECTHBIE METOJbI MpHU
pElIeHUH CTaHAaPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[IpuMeHsTh MpocTeiINe MporpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.
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[IpuBoauTe mHpUMEpPBl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAEC U KU3HH,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH MONY4YECHHBIC 3HAHMSA HA IIPAKTUKE: AHAJIU3UPOBATH PEAIBHBIE CUTyalud M
IIPUMEHATh  WU3Y4YCHHBIE IIOHATHS B IIPOLECCE IIOMCKA  pEUIeHUs  MaTeMaTU4eCKU
copMyIMpPOBaHHOW MPOOIEMBI, MOJCTUPOBATh pPEATbHBIC CUTYallMd HA S3bIKE T'€OMETPHH,
HCCIEA0BAaTh MOCTPOECHHBIE MOJEIN C MCIHOJIB30BAHMEM I€OMETPUYECKHUX IOHATHU U TEOPEM,

arrapara aJIFC6pI)I; pemaTh NPAaKTUYCCKUEC 3aJa4n, CBA3aHHbBIC C HAXOKACHUEM I'COMETPUICCKUX
BCJIINMYHXH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IlpakTHyeckue
n/n NpPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcbl
1 BBeJieHIE B CTEPEOMETPHUIO 10 0 0 https://resh.edu.ru
5 TTpsiMBIE U TIIIOCKOCTH B TIPOCTPAHCTBE. 19 1 0 https://resh.edu.ru
[MapamienbHOCTh MPSAMBIX M IUIOCKOCTEH
3 [MeprenMKyISpHOCTb IPAMBIX U 12 0 0 https://resh.edu.ru
IIJIOCKOCTEMN
4 VTIIbl MEXTy MPAMBIMH U ILIOCKOCTSIMH 10 1 0 https://resh.edu.ru
5 MHOTrOrpaHHUKH 11 1 0 https://resh.edu.ru
6 O6BEMBI MHOTOIPAaHHUKOB 9 1 0 https://resh.edu.ru
7 IToBTOpEHUE: CEYEHHUsI, PACCTOSIHHS U YIJIbI 4 0 0 https://resh.edu.ru
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68 4 0
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11 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aejioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Tena BparieHus 12 0 0 https://resh.edu.ru
2 O0BEMBI TET 5 1 0 https://resh.edu.ru
3 BekTopbl ¥ KOOPMHATHI B TPOCTPAHCTBE 10 1 0 https://resh.edu.ru
4 [ToBTOpenue, 0600mEHNE, . 1 0 https://resh.edu.ru
CHUCTeMaTH3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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PABOYASA TIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «BeposTHOCTh M cTaTucTHKa» 0a30BOTO YpOBHS
s ooyqaromuxcst 10 —11 xmaccoB pa3zpaboTana Ha ocHOBe DenepaibHOTO TOCYIAPCTBEHHOTO
00pa30oBaTeNLHOTO CTaHJApTa CpemHEero oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEAbABIIEMbIX K MaTeMaTHYeCKOMY oOOpa3oBaHHUIO, M TpaauLui
poccuiickoro oOpa3zoBanus. Peanuzanus mporpamMmbl 0OECIICUMBAET OBJAJCHUE KIFOYEBBIMHU
KOMIETEHIMSIMH, COCTABISIONIMMU OCHOBY U CAMOPA3BUTHS U HEMPEPHIBHOTO 00pa30BaHMS,
[IEJIOCTHOCTh  OOMIEKYJABTYPHOTO, JIMYHOCTHOTO U IIO3HABATEIBHOTO PAa3BUTHS JIMYHOCTU
00yJaronuxcs.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

VueOnnli Kypc «BepoATHOCTP U  CTaTUCTHKa» 0a30BOTO  YPOBHS  SBIISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTro Kypca 0a30BOro ypOBHSI OCHOBHOM
mkoJel. Kypc mpeanasznauen st GopMupoBaHUsl y 0O0YJarOIINXCsl CTATUCTUHIECKON KYIbTYphI U
MMOHUMAaHMSI POJIM TEOPUU BEPOSITHOCTEH KaK MaTeMaTUYeCKOTO WHCTPYMEHTA I WU3ydeHUS
CIyJaliHBIX COOBITHH, BeTWYMH U mpoleccoB. [lpm wm3yueHnn Kypca oOoramarTcs
MPEACTABICHUS YYaIIUXCSd O METOJaX MCCIeA0BaHUS HM3MEHUYMBOTO MHpa, pPa3BUBACTCS
MMOHUMAaHHUE 3HAYUMOCTH W OOITHOCTH MAaTeMaTHYEeCKHX METOJOB TMO3HAHUS KaK HEOThEeMIIEMOM
4acTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

CopnepxaHne Kypca HAlpaBJICHO Ha 3aKpEIUICHUE 3HAHUM, MOJYYEHHBIX NPU U3yYEHUU
Kypca OCHOBHOM IIKOJIBI W Ha pPa3BUTUE TMPEJACTABICHUN O CIy4allHbIX BEJIWYMHAX U
B3aMMOCBSI3X MEXJQY HHMMH Ha BaXXHBIX IPUMEPAX, CIOKETHl KOTOPBIX MOYEPHHYTHl U3
OKPYXAIOIIEro MUPA.

B cooTBeTcTBUM € yKa3aHHBIMH LIEJISIMU B CTPYKType yueOHoro kypca «BeposTHOCTh U
CTaTUCTHUKa» CpeJHeW IIKOJbl Ha 0a30BOM YypOBHE BBIJECIEHBI CJEAYIOIIHE OCHOBHBIE
cozepkarenbHble TUHUU: «CiaydaiiHble COOBITHS M BepOSTHOCTHY, «CiydailHble BEJIUYUHBI U
3aKOH OOJIBIINX YHCET.

Baxnyio dacTe Kypca 3aHUMaeT HU3y4ye€HHE TI€OMETPUYECKOT0 U OMHOMHUAIBHOIO
pacupeneneHuid M 3HAaKOMCTBO € HMX HENPEPbIBHBIMU aHAJIOraMUM — I[IOKa3aTEelbHBIM U
HOPMAaJIbHBIM PacIpeieICHUSMH.

Copnepxanne nuHUM «Croy4aiiHble COOBITHSI U BEPOSITHOCTH» CIYXHT OCHOBOW IS
dbopMHUpOBaHMST TPEACTABICHUNH O pacCIpeleleHUH BEPOSTHOCTEH MEXAYy 3HaYCHUSIMU
CIIydailHbIX BEJIMYHMH, a TAaKXKE 3Ta JIMHUSA HeoOXoIuMa Kak 0a3a Juid U3y4eHHs 3aKOHA OOJIBIINX
yrcen — (DyHJAaMEHTAIbHOTO 3aKOHA, JEWCTBYIOIIETO B MPHUPOAE U OOIIECTBE U HMEIOIIETO
MaremaTuueckylo  dopmanuzanuo. Cam  3akoH  OONBIIMX  YHCEN  MpearaeTcs B
03HAKOMUTENBHOU (PopMe ¢ MUHUMANIBHBIM HCIIOIb30BAHHEM MaTeMaTH4eCKOro (hopMaan3ma.

Tembl, CBs3aHHBIE C HENPEPHIBHBIMH CIy4YalHbIMA BEJIIMYMHAMH, AKLIEHTUPYIOT
BHUMAHUE IIKOJbHUKOB HAa ONMCAHUM U M3YUYEHUHU CIIy4alHBbIX SBICHUH C MOMOIIBIO
HenpepbeIBHBIX (pyHKIMA. OCHOBHOE BHHUMAaHME YJENSETCS MOKa3aTeIbHOMY U HOPMaIbHOMY
pacmpeneneHusiM, TpPU 3TOM TMpearoyiaraeTcs O3HAKOMHUTENBHOE H3ydeHHe Marepuana 0e3
JI0Ka3aTeNbCTB MPUMEHSIEMBIX (PAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha HU3YUCHHC KypcCa «BepOHTHOCTB U CTATHUCTHKa» Ha 0a30BOM YPOBHC OTBOJUTCA 1 gac
B HCACIIO B TCUCHHUC KaXXJ0I'0 roaa O6y‘-ICHI/I$I, Bcero 68 y‘~IC6HLIX qacCoB.
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COJEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBnenue MaHHBIX ¢ MOMOIIBI0 Tabmul U auarpamm. CpenHee apudmeTnyeckoe,
MeauaHa, HauOoJbIllee W HaWMEHbIIEe 3HAYEHHs, pa3Max, IUCIepCHs M CTaHJapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CriydaiiHple SKCTIEPUMEHTHI (OTBITHI) U CIy4ailHbIe COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxonpl). BepoaTHOCTh cilydaliHOTO COOBITHS. BIM30CTh 4acTOTBI U BEPOATHOCTU COOBITHH.
CrydaiiHbpIe OTIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH. BeposiTHOCTH cOOBITHI
B OTIBITAaX C PABHOBO3MOYKHBIMH JJIEMEHTAPHBIMH COOBITHAMHU.

Onepauuy HaJl COOBITUSMU: IepeceyeHre, 00bEINHEHUE, TPOTUBOMOJIOKHBIE COOBITHUS.
Huarpammsl Diinepa. @opmyiia ClI0KeHUs BEPOATHOCTEN.

VYcnoBHas BEPOATHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBO CiydailHOTO SKCIIEPUMEHTA.
®dopmyna noaHoH BepoaTHOCTH. HezaBucumMbie cOObITHS.

Kom0OunaTtopHoe npaBuio ymHoxeHusd. IlepectaHoBku U ¢dakropuan. Yucno coueTaHui.
Tpeyronbuauk [Tackansa. @opmyna 6uHoma HproToHa.

bunapHbIii ciyyaiiHbIl ONIBIT (MCHIBITAHUE), YCIIEX U Heynada. HesaBucuMble HCIIBITAHNUS.
Cepusi He3aBUCHMBIX HCHBITAaHUH a0 nepBoro ycrexa. Cepus HE3aBUCUMBIX HCIBITAaHUI
beprymn.

CnyuaiiHass BenuuuHa. Pacrnipenenenue BepositHocTel. Jluarpamma pacnpenesneHus.
[Ipumeps! pactipenieneHnii, B TOM 4HUcClie, TeOMETPUIECKOE U OMHOMHUAIBHOE.

11 KIIACC

UucnoBele XapaKTEPUCTHKH CIIy4alHBIX BEIMYMH: MAaT€MaTH4YeCKOe OKHIaHHe,
JHCIIEPCHUS U CTaHAAPTHOE OTKIOHEHHUE. [IpruMepsl mpuMeHeHUs] MaTeMaTUYECKOTO OKUaHMUsI, B
TOM 4YHCJIE B 3aJadyaX W3 IIOBCEJIHEBHOW XM3HH. MareMaTuueckoe OXHuIaHue OWHapHOM
CIy4yalHOM  BEeIWMYMHBL. ~MareMaTH4YecKoe OXHAAHUE CYMMBI  CIyYallHBIX  BEJIWYHH.
Maremaruueckoe OXUIAaHUE U AUCTIEPCHS TEOMETPUUECKOT0 U OMHOMHAIIBHOTO pacIipeieIeHHH.

3akoH OOJBIIMX YHCEN U €r0 POoJib B HayKe, MpUpoje u obmecte. BIOOpOUHBI MeTO
HUCCIIETOBAHUM.

[Ipumepbl HENPEPBIBHBIX CIIyYalHBIX BeNWYHH. [IOHATHE O MJIOTHOCTU pPaCHpe/leTeHHUS.
3ajaud, TMNpUBOAAIIME K HOpMajibHOMY pacnpeneneHuto. [loHsTHe 0 HOpMaJbHOM
pacnpezeeHuH.

INPEJMETHBIE PE3YJIbTATDBI

10 KJIACC

YuraTh U CTPOUTH TAOJIUIBI U AUATPAMMBI.

OnepupoBaTh MNOHATUSAMHU: cpelHee apu(MeTHUecKoe, MeauaHa, HauOoJblIee,
HauMeHblIlee 3HaYeHue, pa3Max MacCuBa YHUCIIOBBIX JJAHHBIX.

OmnepupoBaTh MOHATUAMHU: CIy4allHBIA SKCHEPUMEHT (OMBIT) U CilydalfHOE COObITHE,
3JIEMEHTApHOE COOBITHE (AJIEMEHTAPHBIN MCXO[) CIy4aifHOTO OIBITA; HAXOJUTh BEPOSITHOCTH B
OMBITaX C PaBHOBO3MOXKHBIMU CITyJalHBIMHM COOBITUSIMHU, HAaXOJUTh U CPAaBHUBATh BEPOSTHOCTH
COOBITUH B U3YUEHHBIX CIIy4YalHBIX IKCIIEPUMEHTAX.

Haxonuth n ¢popmynupoBate coObITHS: MepecedeHrne U 00beJUHEHNE JaHHbBIX COOBITHH,
COOBITHE, MPOTHUBOMOJIOKHOE IAHHOMY COOBITHIO; T0Jb30BAThCA JAMAarpaMMmaMu Oiinepa u
(bopMyIoi CloKeHHs BEPOATHOCTEH MU PELICHUH 3a/1a4.

OmnepupoBaTh NOHATHSAMH: YCIOBHAs BEPOATHOCTb, HE3aBHCHMBIE COOBITHS; HAXOJIUTh
BEPOSITHOCTH C MOMOUIBIO ITPABMIIA YMHOKEHHUS, C IIOMOILBIO JIEPEBA CIYYalHOIO OMbITA.
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[TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKECHUS TIPU PEIICHUH 3a]1a4.

OnepupoBaTh MOHATUSMH: HUCIBITAHWE, HE3ABUCHMbIEC HCIBITAHMS, CEPHUsl HMCIBITAHUH,
ycrex W HeyAaya; HaXOJUTh BEPOATHOCTH COOBITHH B CEpUU HE3aBHCHUMBIX HCIBITAHHHA 10
MIEPBOTO YyCIeXa; HAXOAUTh BEPOSITHOCTH COOBITHH B cepun UcnbITaHuil bepHymm.

OnepupoBaTh MNOHATUSAMM: CilydaiiHas BEIUYMHA, PpACIpPENEICHUE BEPOATHOCTEH,
Juarpamma pacipeIencHus.

11 KJIIACC

CpaBHUBaTh BEPOSATHOCTH 3HAUEHUMN CIIydallHON BEJIMYMHBI [0 PACHPENEICHUI0 WU C
IIOMOIIIBIO TUATPAMM.

OnepupoBaTh MOHATHEM MAaTEMaTHYECKOIO OXHUAAHUS; IPUBOAUTH IPUMEpPHI, Kak
MIPUMEHSETCSI MaTEMaTHYECKOE OXKHUJAHUE CIYy4alHOM BEIMYMHBI HAaXOJUTh MAaTE€MaTHYECKOE
O’KHMJAHME T10 TaHHOMY PaCIpPEIEICHHUIO.

HmeTs npencTaBieHue 0 3aKOHe OOJIBIINX YHCE.

HNmets npencTaBieHre 0 HOPMaJIbHOM PaCHpECIICHHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3ieioB U TeM IMpakruu | JIeKTPOHHBIE (UHPPOBDIE)
KoHTpoJsbHbIE
n/m | MporpamMmblI Bcero ecKHe o0pa3oBaTejibHbIE PEeCYpPChI
padoThI
padoTsl
1 [IpencraBnenue TaHHBIX U ONHUCATEIbHAS 4 0 0 https://resh.edu.ru/subject/lesson/1556/
CTaTHCTHKA
CrnydaifHble OTIBITHI M CITy9aiiHbIC
i i https://resh.edu.ru/subject/lesson/1988/
2 COOBITHSI, OTIBITHI C PABHOBO3MOKHBIMU 3 0 1
3JIEMEHTapHBIMU UCXOaMU
3 Onepanuu HaJ COOBITHSAMHU, CIOXKEHHE 3 0 0 https://resh.edu.ru/subject/lesson/2116/
BEPOSITHOCTEN
YcnoBHas BEpOATHOCTH, ACPEBO _
. . https://resh.edu.ru/subject/lesson/2572/
4 CIIy4aitHOTO OTIbITa, (hOPMYJIa IMOJTHOM 6 1 0
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
5 DeMeHThl KOMOWHATOPUKH 4 0 0 https://resh.edu.ru/subject/lesson/2120/
6 Cepun nocie10BaTeIbHbIX UCITBITAHUN 3 0 1
7 CrnyuaiiHble BEJIMYMHBI U pacIpeesICHUs 6 0 0
8 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 5 1 0 https://resh.edu.ru/subject/lesson/1564/
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoTsbI
Marematudeckoe OXKUJaHNUE
1 L a 4 0 0 https://resh.edu.ru/
CIIy9aifHOU BEJTMYUHBI
WCIIEPCUS U CTAHIAPTHOE
2 A P Jf p . 4 0 0 https://resh.edu.ru/subject/lesson/3409/
OTKJIOHEHUE CITyYalHOW BETMYNHBI
3 3axoH OOJBIINX YHCET 3 1 0 https://resh.edu.ru/subject/lesson/1986/
HenpepriBHEIE citydaliHBIE
4 pep yi 2 0 0 https://resh.edu.ru/subject/lesson/2571/
BEJIMYMHBI (pacripeiesieHus)
5 HopmansHoe pactipeneneHus 2 0 1
IToBTOpenue, 0000IIEHIE U
6 P ’ III . 19 1 1 https://resh.edu.ru/subject/lesson/1564/
CHCTEMAaTHU3alLis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

I[TPOTPAMME
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ITPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOH OBPA30OBATEJILHOHM ITIPOI'PAMMBI (AJITEBPA)

10 KUIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMBbI CpeiHero o01mero 00pa3oBanus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHSAMH: PAIMOHATBHOE M JCWCTBUTEIHFHOE YHUCIIO,
. OOBIKHOBEHHAsI U JIECSITUYHAs APOOb, TPOLIEHTHI
1o BemonHATE  apudMeTndeckue omepand € PaluOHAIBHBIMH |
' JeWCTBUTENILHBIMU YHACITAMHU
13 BemonHATe  mpUOMMKEHHBIE — BBIUMCICHHS, HWCIONB3YysS  IpaBUIIa
' OKpYTJICHUSI, IeNIaTh TPUKUAKY ¥ OIICHKY pe3yJIbTaTa BEIYUCICHUIH
OnepupoBaTh MOHATUSMU: CTEIEHb C IEJBIM MOKa3aTeaeM, CTaHJapTHas
14 (dbopma 3anucH AEMCTBUTEIHHOTO YKCia, KOPEHb HATypalbHOW CTETEHU;
' WCIOJIb30BaTh MOJAXOIANIYI0 (pOopMy 3alucu JeMCTBUTEIBHBIX YUCEN IS
pelIeHNs MPaKTUYECKHUX 3a7]au U PECTaBICHUS JAaHHBIX
OnepupoBaTh MOHATHSIMHU: CHHYC, KOCUHYC U TaHTE€HC MPOU3BOJIHLHOTO
1.5 yrila; WCIOJIb30BaTh 3allUCh IPOM3BOJIBLHOTO YyIJIa dYepe3 oOpaTHbIC
TPUTOHOMETpHUUYECKUE (YHKIINU
2 VYpaBHEeHHS 1 HEPaBEHCTBA
OnepupoBaTh MOHATUSMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 paluoHaIbHOE, UppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
25 BoimonHaTe  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHH U
' peliaTh TPUrOHOMETPUYECKUE YPaBHEHUS
BoinonHaTe npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIDOKEHUI U pelaTb OCHOBHBIE THIIBI LEJbIX, PALMOHAIBHBIX U
UPPAIMOHATIFHBIX YPABHEHHUI U HEPABEHCTB
24 [IpumeHsaTh ypaBHEHHUS U HEpPaBEHCTBA JIs PEIICHUS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IMnYHbIX 00JacTel HayKu U pealbHOM KU3HH
MonenupoBaTh pealbHble CHTyallUd Ha SI3bIKE anreOphl, COCTaBIATH
2.5 BBIPKEHUS, YPAaBHEHUs, HEPABEHCTBA 110 YCIOBHUIO 3aJauu, UCCIEI0BATh

MNMOCTPOCHHBIC MOACIIN C UCIIOJIL30BAHUCM allllapaTa anre6p1>1
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OyHKIMH U TpapUKH

OmnepupoBaTh MOHATUSAMH: (YHKLIHSA, CIOCOOBI 3aJaHUs  (DYHKIHH,

3.1 o0nacTe oOmpeneneHus] M MHOXECTBO 3HAueHHH (QyHKIMH, Tpadux
(GyHKIMHU, B3aUMHO 00paTHBIE (PYHKITHH

3 OnepupoBaTh MOHATUSMH: YETHOCTh M HEUETHOCTh (YHKUIWHU, HYIH

' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku QyHKIHHA I peIICHUs ypaBHEHUN

3.4 Crpoutrb u uwutaTh TrpapuKyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON

' (GyHKIMY, CTENIEHHOW (PYHKIIUU C 1IETBIM [T0Ka3aTelneM
Ucnonb3oBare rpapuku (yHKOUE 118 KCCIETOBAaHUS IPOLECCOB U

35 3aBUCHUMOCTEH MpH PEUICHUM 33Jay U3 JPYIMX Y4eOHBIX NPEAMETOB U

' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYMHAMHU

4 Hauana maTtemaTnyeckoro aHaausa

a1 OnepupoBaTh MHOHSTHUSMHU: TIOCIEIOBATENLHOCTh, apudMeTndeckas u

' reoMeTpHuyecKkas Mporpeccuu
OnepupoBaTh NOHATHSIMH: OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYEcKast

4.2 nmporpeccusi, CcyMma OECKOHEYHO yOBIBAIOIICH T'€OMETPUUECKOU
Mporpeccun

4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH

44 Hcnonp30Barh CBOMCTBA IOCIEIOBATEIBHOCTEM U MPOrpecCUid i

' pelIeHUs pealIbHbIX 3a]a4u MPUKIAIHOTO XapaKTepa

5 MHoxecTBa U JIOTUKA

5.1 OnepupoBaTh NOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HAJl MHOXKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT [Ais OMNHCAHUS

5.2 peaIbHBIX TPOLIECCOB M SIBICHUM, MPH pEIIeHUuU 3a7ad U3 JAPYrux
y4eOHBIX MPEIMETOB

£ 3 OnepupoBaTb  MOHATHUAMHU:  OIpENEJIEHUE, Teopema,  CIeJICTBHE,

. JI0Ka3aTeNbCTBO

11 KUIIACC
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Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTaThl 0CBOCHUSA OCHOBHOM

NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpelHero o01mero 00pasoBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHATUSAMU: HATypallbHOE, II€JIO€ YHUCIIO; MCIOJIb30BaTh
1.1 MPU3HAKU JEIUMOCTH LENbIX YHCEN, PA3JO0KEHUE YWCIa Ha IMPOCThIE
MHO>KUTEJH JUIsl pellieHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: Jorapudm yucna, JAECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(MBI
2 YpaBHEHMS 1 HEPABEHCTBA
[IpumeHsTh cBOWCTBAa CTENEHU JUId MPEeoOpa3OBaHUs BbIPAXKEHU,
2.1 OTIEpUpPOBaTh MOHATHSAMH: TOKa3aTeIbHOE ypaBHEHHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BoinonHATe mpeoOpa3oBaHus BBIPAKEHUH, COAEpXKallUX JIOTapu(MBbI;
2.2 OTIEPUPOBATH MOHATUSIMHU: JIOTAPU(PMUUECKOE YPABHECHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THUIIBI JIOrApU(PMHUUECKUX YPABHEHNUN U HEPABEHCTB
2.3 HaxonuTs perieHus npocTeHnX TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh TOHSATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH U €€
2.4 pellleHNe; UCIOIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHUH AJIS peIeHUs
NPAaKTUYECKUX 3a/1a4
)t Haxonute  pemieHuss mnpocTeHIINX  CUCTEM UM COBOKYIMHOCTEH
' palMoHaIbHBIX YPaBHEHUN U HEPABEHCTB
MojenupoBaTh peajibHble CUTyallUM Ha S3bIKe airedpbl, COCTaBIAThH
26 BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a/1a4H,
' UCCleoBaTh IOCTPOEHHBIE MOJENM C MCIOJb30BaHMEM amrmapara
anreopsl
3 OyHKIMH U TpaduKH
OmnepupoBaTh MOHATHSAMHU: TepHOAWYECKass (QYHKIMS, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
' HavMeHblllee 3HaUeHUs! (PyHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIA
uccie0BaHus (PyHKLMH, 331aHHOH rpadrKoM
3.2 OmnepupoBaTh NOHATUAMMU: I'padHUKH MOKa3aTeIbHOMN, JIOTapu(PMUUIECKON 1
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TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh WX Ha KOOPIMHATHOM

IIJIOCKOCTH ¥ MCIIOJIB30BATh JUIsl PELICHUs] YPABHEHHUM U HEPABEHCTB

N300paxxaTh Ha KOOPAMHATHOW IJIOCKOCTH TpauKH JMHEHHBIX

3.3 yYpaBHEHUN UM UCIOJIb30BaTh HMX JUIsI PEHICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBare rpadukn (YHKIUKA IS0 WCCICAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 IPYruX YUeOHBIX NUCIUILIUH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh TOHSATHUSMU: HEMpepbiBHAs (QYHKIUS, MPOU3BOJIHAS
4.1 (YHKIMM; HCIOJIb30BATh T'€OMETPUYECKUN U (QU3MYECKHI CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
42 Haxomuth  mpoOW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKITHIA
Hcnons3oBath MPOM3BOAHYIO Uil  HCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHSTH PE3yIbTaThl UCCIETOBAHUS K
MIOCTPOECHUIO TPapuKOB
a4 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHUS HaWIyYIlIEro PEelIeHUs B
' MIPUKJIAIHBIX, B TOM YHCIIE€ COLUATbHO-I9KOHOMUYECKHX, 3aauax
45 OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Has W HWHTErpai; IOHUMATh
' TEOMETPUYCCKHUIN ¥ (PU3MUECKHI CMBICT HHTETpajia
46 Haxomuth mepBooOpaszHble dJIEMEHTapHBIX  (PYHKLUUN, BBIYUCISATH
' uHTerpai mo ¢popmyne Herorona — JleliOnuma
47 Pemath npuknagnbie 3a7a4d, B TOM YHCIE COLUAIBHO-9KOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJIn3a
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HNPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUA (AJI'EBPA)

10 KVIACC
IIpoBepsiemMblii 31eMEeHT COEepPKAHUSA
Ko
1 Yucna v BIYMCICHUS
Pannonanpupie uyncna. OOBIKHOBEHHBbIE M JIECATHYHBIE JpoOU, IPOLIEHTHI,
OeCKOHEUHBIE  TIEpUOJMYECKHEe  1podu.  ApudmMerndeckne  omepamud ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHil. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl pelIeHUs] NPUKIAAHBIX 3a7ad U3 pa3IMYHBIX OTpacien
3HaHUM U PEABHOMN KU3HU
[evictButenbHble  4yMcia.  PalMoHanbHbE W MPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omnepanuud ¢ JAEUCTBUTEIbHBIMU uuciaMu. [IpuOmmkEHHbIE
BBIYMCIICHUS, PAaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nensiM nokaszareneMm. CranpapTHas GopMma 3amucu JeHCTBUTEIHHOTO
1.3 yrcna. Mcnons3zoBanue noaxoxsieit GopMbl 3amUCH JIEHCTBUTENBHBIX YHCET IS
pelIeHUs MPaKTUYECKHUX 3aj1au U IPECTaBICHUS JAHHBIX
14 ApubmMeTnuecknii KOpeHb HATypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHIECCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
L5 CuHyc, KOCHHYC M TaHICHC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTAHT'€HC YUCJIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0Opa30BaHMS
25 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPKEHUI. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYJIBI
o VYpaBHeHHe, KopeHb ypaBHEHUs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. MeToj
' UHTEPBAJIOB
2.4 Perienue nenbix U ApoOHO-palMOHANBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 Perienne uppanoHanbHbIX YpaBHEHUI U HEpaBEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM
27 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a1a4 U 3a7ad
' U3 pa3InYHbIX 00JacTe HAyKU U pealbHOM KHU3HU
3 OyHKIMH U TpadUKH
31 Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkuuu. B3aumHo obOparHble

GbyHKITII

37




3.9 OOnacte ompeneneHus W MHOXKECTBO 3HadeHWd ¢ynkumu. Hymm QyHKmm.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITHH
33 Crenennas ¢GyHKUIMS C HAaTypaJbHBIM M IEJIbIM TOKa3zareneMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
34 Tpuronomerpudeckass OKpY>KHOCTb, OTPEICICHNE TPUTOHOMETPHUECKUX (DYHKIMN
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHainusa
41 [MocnenoBaTenbHOCTH, CHOCOOBI 3aJaHHs IOCIeNOBaTeNbHOCTEH. MOHOTOHHEIE
' MOCIIETIOBATETLHOCTH
Apudpmernueckass W TEOMETpHYECKash NPOTpPecCHH. beckoHewHo yObIBarormas
4.2 reoMerpuueckas nporpeccus. CymMma O€CKOHEUHO YObIBaroOIIed TeoMeTpHYEeCKOn
' nporpeccur. DopMyna CIOKHBIX TPONEHTOB. Vcronb30BaHUE MPOTPECCHH YIS
pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoOKecTBO, omnepanuud HaJl MHOXecTBamH. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHre TEOPEeTUKO-MHOXKECTBEHHOTO ammnapara Ajsi OINHCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0Ka3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Uucna ¥ BBIYUCICHUS
1.1 Hatypanbnbie u nensie yncina. [IpusHaku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHs ¢ pallMoHaAIBLHBIM MOKa3zaresaeM. CBOMCTBA CTEIEHH
1.3 Jlorapudm yucna. Jlecatnynbie U HaTypaIbHbIE JOrapudMbI
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 IIpeobpazoBaHue BbIpaKEHHM, COAEPIKALINX JIOTApU(MBI
25 [IpeoOpazoBaHue BhIpaKEHH, COAECPIKALINX CTENIEHH C PAllMOHAIBHBIM
. noKazaTeseM
2.3 [TpumMeps! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIE YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
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Cucrempl JMHEWHBIX ypaBHeHUH. PelieHue mNpUKIAJHBIX 3a7ad C I[IOMOIIBIO

20 CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTeMaTHUECKUX 3a7a4
' U 3aJ1a4 U3 pa3jInyHbIX 001acTell HayKH U peabHOM KU3HU
3 OyHKIMH U TpaduKu
Oynakmus. Ilepuogmueckue ¢ynkuuu. [IpoMexyTkH MOHOTOHHOCTH (DYHKIHH.
3.1 MakcuMymbl U MUHUMYMBbI (yHKiuu. HauGosbiiee M HavMeHbllee 3HaYEHHE
(YHKIIMM Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.3 [Toxa3zaTtenpHast u orapudmMudeckas GyHKIHNN, UX CBOWCTBA U TPAPHUKH
3.4 Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnons3oBanne rpadukoB  (QyHKIUN I HWCCICAOBAHUS  TMPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpblE BO3HUKAIOT MpPH pPEIIEHUH 33Jad M3 JPYrux ydeOHBIX
MPEIMETOB U PEAIbHON KU3HU
4 Hayana maTemarnueckoro aHainsa
4.1 HenpepsiBabie pyHKIIIE. MeTOI MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pyrkuun. ['eomeTpuueckuii 1 GU3NIECKUN CMBICT TTPOU3BOTHOM
43 [IpousBoHbIe 37eMeHTApHBIX (GYHKIUHA. DOpMyNIbI HAXOXKICHUS TPOU3BOJIHON
' CYMMBI, IPOU3BEJICHHS U YACTHOTO (DYHKIIHI
[IpumeHeHre TPOU3BOAHONW K HCCIENOBAHUIO (PYHKIUA HAa MOHOTOHHOCTH H
4.4 aKkcTpeMyMbl. HaxoskiaeHne HanOoJIBIIEr0o U HaWMEHBIIETo 3Ha4YeHUs (PYHKIMH Ha
OTpe3Ke
[IpumeHeHre TPOU3BOAHOMN ISl HAXOXKICHUS! HAWTYYILEro PelieHus B MPUKIIaIHbBIX
4.5 3aayax, M ONpeAeNieHHs CKOPOCTH TMpollecca, 3aJaHHOro (opMmynol wiu
rpagukoM
4.6 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX
A7 WuTterpan, ero reoMmeTpuueckuil u Gpusnyeckuii cMbIcil. BerunciaeHne uHTerpaia mno

¢dopmyne Hetorona — Jleiibnuna
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM IPOT'PAMMBI (TEOMETPUS)

10 KVIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsIMast, IIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUU | CIICICTBHUS U3 HUX MPH PEIICHUH
' TreOMETPUIECKUX 3a1a4
23 OmnepupoBaTh MOHATHUSMH: MAPAJUIETBHOCTh W TEPICHIUKYISIPHOCTh
' MPSIMBIX U ITIOCKOCTEN
24 KnaccupummpoBaTh B3anMHOE pacroIOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHSMU: ABYTPAHHBIN YroJ, TPaHHW JBYIPAaHHOTO YIIIa,
7.5 pedpo IBYIpaHHOTO yIiia, TMHEHHBIM YroJl IBYTPaHHOTO YIJIa, TpaaycHas
Mepa ABYI'PaHHOIO yria
- OnepupoBaTh MOHATHAMU: MHOTOIPAaHHMK, BBIMYKJIbI M HEBBITYKIbII
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOIOI'PaHHUKA, TIPABUIIbHBIM MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHbBIE BH/bI MHOTOTPAHHUKOB (MHpaMuja, NpuU3Ma,
' MPSMOYTOJIBHBIN MapajuieenuIe;], Kyo)
KnaccupunupoBaTb  MHOIOIpaHHMKHM, BBbIOMpass ~ OCHOBaHUS  JUId
- K1accupuKauy  (BBUIYKIBIE WM HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' NpaBUJIbHbIE MHOTOTPAHHUKH, TMpsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune bl)
- g OnepupoBaTb HOHATHSAMMU: CeKyIas IUIOCKOCT, ceueHue
. MHOTI'OI'PaHHUKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh Cce4YeHHs MHOTOIPAaHHUKOB METOJIOM CJIEIOB, BBINOJIHSTH
7.11 (BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYD:
BH/I CBEPXY, COOKY, CHU3Y
7.12 Pemate 3a1aun Ha HaXO0X/I€HHE I€OMETPHUUECKUX BEIMUYMH MO o0pa3iam
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W aJiropurMaMm, MNPpUMCHAA HM3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha  BbIYHMCICHUC
paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO HpHMOfI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WIN aJrOpuUTMaM, MPUMEHSS W3BECTHBIC AHAIMTHYECKHE METOIbI IIPU
pelIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS TPSIMBIMH, MEKIY HPSIMON U IJIOCKOCTBIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, mupamuaa) ¢ NpUMeHeHueM (OpMYyJl, BBIYUCISATh COOTHOIIECHUS
MeXAy  IUIOLIaisMHU MOBEPXHOCTEH, o0bEMamMu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGPOPMAILMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, TpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeoJiaraloiuX HECKOJbKO IIAaroB pElIeHUsl, €Clu YCIOBUSA

IPUMEHEHHUs 3a/1aHbI B SIBHOU opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

[IpuBoUTE TpUMEpHl MAaTEeMAaTUYECKHUX 3aKOHOMEpPHOCTEH B MPUPOJE U

JKHU3HH, paCIIO3HABATh IIPOSBIICHUC 3aKOHOB I'COMCTPUU B NCKYCCTBC

7.20

[IpuMeHsaTh NOTy4YeHHbIC 3HAHUS HA MTPAKTUKE: aHAIU3UPOBATh PeabHbIC
CUTyalldd M TMPHUMEHSTh HW3YUYEHHBIE TMOHSATHS B IMpOIECCe IMOUCKA
pelieHus MaTeMaTH4eCKU chopMyITHUPOBAHHOM poOIeMBl,
MOJEJIUPOBATh PEANIbHbIE CUTYallUd HA SI3BIKE T€OMETPHH, HCCIIEI0BATH
MOCTPOEHHBIE MOJENIU C UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUH U
TeopeM, amnmapara airedpsl, pemaTh NpakTUYeCKHe 3a/1auu, CBA3aHHbIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH

11 KVIACC
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Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM

NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAs TIOBEPXHOCTH, 00pa3yromue
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3zylomme KOHHUYECKOH  TOBEPXHOCTH, KOHYC, cQepuueckas
IIOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATP CIIOCOOBI TIOTYYCHHUS TEJ BPAIICHUS
6.4 KinaccuduimpoBaTs B3auMHOE pacmoiokeHue chepsbl U MI0CKOCTH
OnepupoBaTh TOHSATHIMHU: IIAPOBOH CErMEHT, OCHOBAHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOI CJIOHM, OCHOBaHHE IAPOBOTO CIJIOS, BBICOTA
IIapOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boeraucnare o0bEMBI M IUIOMIATM  TIOBEPXHOCTEH TeNl BpamieHwHs,
' TE€OMETPUIECKUX TEIl C IPUMEHEHUEM (HopMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIIMCaHHBI B chepy u
6.7 OTIMCaHHBIN 0K0JIO cdepbl, chepa, BnUcaHHAs B MHOTOTPAHHHUK HWJIH TEJIO
BpaleHus
68 BbUMCIATE  COOTHOWICHUST MEXKAY IUIOIMAASMHU TIOBEPXHOCTEH H
' 00BEMaMHU ITOJOOHBIX TENT
6.9 N3006pakats n3ydaembie QUTYpPBl OT PYKH U C TIPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpaIICHHS
W3BnekaTh, MHTEPIPETUPOBATH W MNPeoOPa30BbIBaTH HH(MOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypax, MPEICTABICHHYIO Ha
yepTexkax U pUCyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MperojararolliX HECKOJbKO IIaroB pPELIeHUs, €ClIU YCIOBHS
PUMEHEHHUS 33JIaHbl B ABHOHM opme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BhITIONHATE NEHCTBUS CIOKEHHUSI BEKTOPOB, BBIYUTAHHUS BEKTOPOB H

YMHOKCHHU BCKTOpa Ha YHCJIO, O6TJSICH$ITL, KakdMH CBOMCTBaMH OHH
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o0mamaroT

6.15

[IpumeHsaTh NpaBUIIO NapauIeIeIUIe a IPU CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MNOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB U NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXJ1y BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIIaIbIBaTh BEKTOP MO

JABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemate mpocreiimine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METO 1A

6.20

Pemrats 3aa4d Ha JA0Ka3aTCJIbCTBO MaATEMAaTHYCCKUX OTHOIIEHUMN U
HaXO0XJICHUC TCOMCTPUICCKUX BCIUYMUH I10 o6pa3uaM HIIN aJITOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEUICHUHA CTaHIAPTHBIX

MaTEeMaTUYCCKUX 3aaa4

6.21

[IpumensTh mnpocTelue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPEOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEPHI MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE U

JKHU3HU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumeHsTh TOJMYYEHHbIE 3HAHHUS Ha TPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TNPUMEHSATh HU3y4EHHbIE MOHSTHUS B IpoOILEcce
MOMCKA pEeLIeHUsT MaTeMaTH4eCKd CQPOPMYIUPOBAHHON MPOOIEMBL,
MOJIETTUPOBATh pealibHbIE CUTYallMH Ha S3bIKE T€OMETPUHU, UCCIIeI0BATh
MOCTPOCHHBIE MOJIENIM C HCMHOJIb30BAHUEM T€OMETPUYECKHUX MOHITUNA U
TeopeM, armapara anreOpbl, pemarh NpakTUYECKUe 3aauu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH
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HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA ('EOMETPUS)
10 KVIACC

K IIpoBepsiemMblii 31eMEeHT COEepPKAHUSA
o

7 I'eomerpus

7.1 [TonsiTie 00  aKCMOMATHYECKOM  TIOCTPOCHHHM  CTEPEOMETPHH:

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

KyO, mapaJijiesienumne, moCTPOeHne CeYeHHH

OcHoBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, ITUIOCKOCTb, MPOCTPAHCTBO.

B3anMHOEe  pacnonokeHne NOpAMBIX B IIPOCTPAHCTBE:  IEPECEKAOLIUEcs,
MapajuleJIbHbIE W CKpEIIMBAKOIIMECs IpsMble. [lapajienpHOCT HPSAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: NApAJUICIbHBIE IPSMBIE B  IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MapAJUICIBHOCTb NMPSMOM M INIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMH, YroJd MEXIy NpSIMBIMH B IPOCTPAHCTBE.
[TapamienpHOCT MJIOCKOCTEN: NMapaJljIebHbIE INIOCKOCTH, CBOMCTBA MapalIEIbHbIX

mockocTeit. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI HA TIIIOCKOCTH: TETPadp,

[lepneHuKynApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMblE MapasliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU M TIIOCKOCTH, TEOPEMa O MPSAMOM MEPIEeHAUKYIISIPHOMN

IUIOCKOCTU. YTJBl B TPOCTPAHCTBE: YroJl MeEXAy MNpSIMOM U TUIOCKOCTBIO,

7.3 JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u

NpU3HAK  MEePHEHAMKYISIPHOCTH  JBYX  Iuockoctedl.  Teopema

MePIEeHIUKYIIpax

7.4

ONEeMEHTHI nNpu3Mbl W THUPaMHIBI. HpaBI/IHLHLIe MHOT'OI'paHHUKH:
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HAKJIOHHBIC: PACCTOAHUC OT TOYKHU OO0 IUIOCKOCTHU, PACCTOSHHUC OT HpHMOﬁ a0

IJIOCKOCTH, MPOEKIUsS (PUTYyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTI'OI'PaHHUKH, pa3BépTKa MHOTI'OI'paHHHKaA. HpmMa: N-yrojabHas
IIpu3sMa, I'rpaHd 1 OCHOBAHHUS IIPU3MBI, IIPsAMasd W HAKJIOHHAA ITPHU3MBI, OoKkoBasg u
IIOJIHAA MOBCPXHOCTD IMPHU3MEIL. Hapannenennnez[, HpﬂMOYFOJ’ILHLIfI mapalyICJICIIHIICa
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,

OOKOBas M IOJIHAS MOBCPXHOCTH MUPAMUIBI, IpaBHUJIbHAA U yceqéHHa;I nupamuyja.

MPaBUJIBLHOIO MHOTOTpaHHMKA, NpaBWJIbHAs NpU3Ma M MpaBWIbHas MUpaMUIa,
NpaBUJIbHAS TPEYTOJIbHAS MUPaMUa U TMPaBUIbHBIA TeTpasap, KyO. IlpeacraBienue

O HpaBHJIbHBIX MHOI'OTPpaHHUKAX: OKTA3Ap, AOACKASAP U HUKOCA3APYTHUC CeueHus




IIPHU3MBbI U ITUPAMHUABI

7.5

CummeTrpusi B HOPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHUPAMUJIAX, MMapajliesienuIenax, IpaBuibHbIX

MHOTI'OrpaHHUKax

7.6

Bblunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM IIOBEPXHOCTH M TMOJHOM IOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW NMOBEPXHOCTH MpsiMON mpu3Msbl. [lnomanps 60koBoM
IIOBEPXHOCTH M IMOBEPXHOCTH MPAaBHIBHOM NHMPAMHABI, TEOpeMa O IUIOIIAIH

yceu€HHol nupamupl. [lonarue 06 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tono6Hble Tena B npoctpaHcTBe. COOTHOMIEHUS MEKY IIOUIAASIMU TIOBEPXHOCTEH,

00BEMaMHU TI0TOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolife MUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LIMnnMHAp: OCHOBaHHSA U OOKOBas MOBEPXHOCTb,

o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konnueckas HoBepXHOCTh, 00pa3yromire KOHMYECKO MOBEPXHOCTH, OCh U BEPIIMHA
KOHHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BepuIMHa, oOpasyolas U OcCh,
IJI0IIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opa3yroliue u

BBICOTA, OCHOBAHHUA U OoxoBas IIOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IJIOMAAb HOBEepXHOCTH ceprl. Banmuoe

PACIIOJIOKCHHUEC C(bCpI)I n IINIOCKOCTH, KacaTejbHas IIJIOCKOCTh K C(bepe, IJI1omajab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€CHUSA KW MHOI'OI'PAaHHHKOB. MHOFOFpaHHHK, ONVCaHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCaHHAaA B MHOI'OI'paHHUK, HJIM TCJIO BPAIlllCHUA

6.6

[Tonsitue 060 o6béme. OcHOBHBIE cBOlicTBa 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiesienunea W ciaeactBus w3 He€. OOBEM IMIMHIPA,

KoHyca. O0BEM 11apa u mioumaab chepsl

6.7

Ilomo OHbIC TCJ1a B MMPOCTPAHCTBCE. CooTHOmICHUS MCKIY miomaasaMu

MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX T

6.8

CeueHns MUIIMHApAa (HapaHHeJ'IBHO n NCPHCHIAUKYIIAPHO OCI/I), CCUCHUS KOHYCa
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(mapanienbHOE OCHOBAHUIO U IIPOXOJSIILEE YEPE3 BEPILNHY), CEUEHHUS LI1apa

Bextop Ha muockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.

YMHOX€EHHEe BEKTOpa Ha uucio. Pa3nokeHue BEeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

09 BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBSI3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe

IMPOU3BCIACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MNPSAMBIMU W IINIOCKOCTSAMM.

KoopanHaTHO-BEKTOPHBINA METOJI IIPH PEIIEHUH FEOMETPUYECKUX 3aad
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBI (BEPOSITHOCTD

U CTATUCTHKA)
10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl CpeiHero o01ero o0pa3oBaHus
pe3yJbTara
6 Teopust BeposSTHOCTEH U CTATUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
OnepupoBaTh MNOHATHSAMH: CpelHee apudmeTnyeckoe, MeIUaHAa,
6.2 HauOoJplllee, HaAMMEHBIIEE 3HAYEHHE, pa3Max MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHbBI JKCHIEpPUMEHT (OMBIT) U
CIyJailHOe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIA HMCXO.)
6.3 CIy9alflHOTO  OIBITA;  HAXOJUTh  BEPOSITHOCTH B  ONBITaX C
PaBHOBO3MOKHBIMH CITy4allHBIMH COOBITHSIMHU, HaXOJUTh M CPaBHUBATbH
BEPOSITHOCTH COOBITHI B M3yYEHHBIX CITy4allHBIX 3KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TEpeceUCHHE U OOBEIUHECHUE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTHBOTOJOKHOE JIaHHOMY COOBITHIO;
' MOJb30BAThCSl  aUarpaMMamu  OJiiepa  ©u  GOPMYJION  CIIOKEHHS
BEPOSITHOCTEH MPH PElIeHUU 3a]1a4
OnepupoBaTb HOHATHUSIMU: YCJIOBHAasE BEPOSTHOCTb, HE3aBUCUMBbIC
6.5 COOBITHSI; HAXOJUTH BEPOSITHOCTH C MOMOIIBIO MpaBUiIa YMHOKEHHUS, C
MOMOIIBIO JepeBa CIy4altHOTO OIBITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILICHUU 33124
OnepupoBaTh MOHATUSAMH: UCIIBITAHHE, HE3aBUCUMBIEC UCIIBITAHUS, CEPUS
. UCTBITAHUH, yCIIeX U Hey/auya; HaXOJIUTh BEPOSITHOCTU COOBITHI B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA JI0 TIEPBOTO ycIieXa, HaXOJUTh BEPOSTHOCTHU
coObITUH B cepuu HcnbITanuil bepHymiu
6.8 OnepupoBaTh MOHATUAMHU: CiIy4yailHas BeNUYMHA, paclpeseieHue

BEPOATHO CTCI\/'I, AuarpamMma pactpeaciIiCHUA
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11 KJIACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI Cpe/iHero o01mero o0pa3oBaHus
pe3yJibTara
) Teopust BEpOATHOCTEHN U CTATUCTHKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAYCHHM CIIy4ailHOM BEJIMYMHBI  I10
' pacnpeesIeHUIO WIH C TOMOULIBIO JHarpaMm
OnepupoBaTh MOHSATHEM MAaTE€MaTHYECKOIO OKUJAHUS, MPUBOJIUTH
59 NpUMEpPbl  TOTO, Kak MPUMEHSETCS MaTeMaTU4YeCKOe OKUJaHHE
' CIydallHOM BEJIMYMHBI, HAXOJWUTh MaTEMaTHUYECKOE OXHJaHUE IO
JTAHHOMY pacIpeesIEHUIO
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCET
5.4 Nwmets npencraBieHne 0 HOPMAIbHOM paclpeneIeHuN
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HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA (BEPOATHOCTDb "

CTATUCTHUKA)
10 KIIACC
IIpoBepsiemMblii 31eMeHT cOepPKaAHUSA
Kon
6 Teopust BEposSTHOCTEH U CTATUCTUKA
[IpencraBnenne HaHHBIX ¢ TOMONIbI0 Tabmun wu  guarpamMm. CpenHee
6.1 apudmernueckoe, MenuaHa, HauOosblllee U HaUMEHbIIEEe 3HAYEHHUs, pa3Max,
JCTIEPCUs M CTAaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CnyuvaiiHple SKCHEpUMEHTHI (OMBITHI) U ClydalHble COOBITHS. DJIeMEHTapHbIE
coOpITHsa (WcxoAbl). BeposTHOoCTh citydaiiHOTO COOBITHSA. bBIWM30CTh 4YacTOTHI U
6.2 BEPOSATHOCTH cOObITHH. CiydaifHbIE OTBITHI ¢ PABHOBO3MOXXHBIMHU AJIEMEHTApPHBIMU
coOpITHsMH.  BeposiTHOCTM  COOBITMI B ONBITAX C  PAaBHOBO3MOKHBIMHU
AJIeMEHTAPHBIMH COOBITUSIMHU
6.3 Omneparu  HajJ COOBITUSIMH: TIepeceYeHue, OOBEAUHECHHE, MPOTHUBOTIOIOXKHBIC
' coOpITus. [lnarpammel Ditniepa. @opmyra CII0KEHUS BEPOSITHOCTEH
6.4 VYcnoBHass BEpPOSITHOCTh. YMHOXXEHUE BEpOSITHOCTEW. JlepeBo  ciydallHOrO
' skcriepuMenTa. dopmyrna mosHO#M BeposiTHOCTH. HezaBucruMbie cOObITHS
65 KombOunaropnoe mpaBuino ymHoXeHus. IlepecranoBku u ¢akropuan. Yucio
' coueranuii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa
bunapHblii ciydaiiHBId OMBIT (KCIBITAaHUE), ycleX W Heynada. HeszaBucumpble
6.6 ucneiTanug. Cepusi HE3aBUCUMBIX HUCHBITaHUKW 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIbITaHul bepHyin
6.7 Cnyugaitnas BenuuuHa. Pacnipenenenue BepostHocTed. JluarpaMma pacipeesieHusl.
' [Ipumeps! pactpenienieHnid, B TOM YHCIIE T€OMETPUIECKOe U OMHOMHUAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
5 Teopus BEpOATHOCTEN U CTATUCTHKA
UucnoBble XapaKTEpUCTUKH CIy4alHbIX BEJIIMYMH: MAaTE€MAaTUYECKOE OXKUJAHUE,
5.1 JUCIIEPCHUS] U CTAaHAAPTHOE OTKJIOHEHHE. [IpuMepbl puMeHeHus MaTeMaTUYECKOTO
0’XKMJIaHWs, B TOM YHCIIE€ B 3ajJadyaxX U3 MOBCEIHEBHOW XU3HHU. MaTemaTuuyeckoe
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OXHJaHWe OWHAPHOU CilydallHOW BENMMUYMHBL MaTeMaTHYeCKOEe OXHUIAHUE CyMMBI
CIy4alHbIX BEJIWYMH. MaTeMaTH4eCcKOe OKUJIAHUE U JHUCIEPCUS T€OMETPUUECKOTO

1 OMHOMMAJIBHOTO pacIpeeIeH

3aKkoH OOJIBIINX YHCET U €ro poJjib B HaykKe, mpupoje u odmecTBe. BriGopouHbIii

5.2

METOJ UCCIIEIOBAaHUM

[IpuMeppl  HENpepbIBHBIX  CIIy4alHbIX BenWYMH. [loHsATHE O IIOTHOCTH
5.3 pacnpezneneHus. 3ajadu, NIPUBOAAIIME K HOpMaIbHOMY pacnpenenenuto. [lonstue o

HOPMaJIbHOM pacrpeielieHun
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMOBI CPEJTHETO OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OopMyIUpoBaTh M OINEPUPOBATH TMOHATHUSMU: OIpEIEIeHHE,
aKCHoMa, TeopeMa, CIIeJCTBHUE, CBOMCTBO, NpPHU3HAK, JOKa3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYIUPOBATh
o0paTHO€ U MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIOJIB30BaTh MCTOO MaTeMaTHYECKOU HWHIAYKIIHN,
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
1 OLICHUBATh  JIOTUYECKYID  MPABUIBHOCTh  PACCYKICHUW;  YMEHHUE
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hal
MHO>XXECTBaAMHU, YMCHHC HUCITIOJIL30BATh TeOpeTHKO-MHO}KeCTBeHHLIﬁ
anmapar Uit OTIMCaHUs PEATbHBIX MPOIIECCOB U SBICHUN U TIPU PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
TUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3IMIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaTh l"pa(bbl IIpH PCHICHUU 3a1a4

VYmenune OIICpHUPOBATh IMOHATUAMUN: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panroOHaJIbHbBIM IIO0Ka3aTcjieM, CTCIICHb C ,I[efICTBHTeHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHT'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IIO MOAYIIIO, pPAlUMOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JIEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIBb30BAaTh
IIPU3HAKKU JOCJIUMOCTH, HaMEHBIINH 06].].[1/1171 ACIIUTCIIb U HAMMCHBIICC
06mee KpaTHOEC, aJITOPUTM EBknunma IIpU pCHICHUU 3aJia4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU INO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H HOFapH(bMaMH, npe06pa30BaHI/I;1 ,Z[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCEHUC OICPUPOBATHL MNOHATHAMU: MOCICAOBATCIIBHOCTD,

apupmeTnyeckas nporpeccus, reoMeTpUYECKast porpeccus,
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OecKOHEYHO yOBIBAIOIIAs TE€OMETpUYEcKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh M0CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dbopmMynn; yMEHHE OINEpUpPOBATH MOHATHAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMIUIEKCHBIE YKMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX —4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
OpUMEpPbl  UCIOJIb30BaHHUA  KOMIUIEKCHBIX  YHCEN;  OIEpUpOBaThH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh NOHATHSAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, WX CHCTEMBI, YMEHHE OIEPUPOBATH
MOHATHSIMH: TOKJECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHUE,
HEpPAaBEHCTBO, CHCTEMA YPAaBHEHUH W HEPaBEHCTB, PAaBHOCUIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pelaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOINBID Pa3IUYHBIX NPUEMOB; peniaTh
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBl C NAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI /Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MNOHATHSIMH: (yHKIUS, YETHOCTH (PYyHKIUH,
HEPUOJUYHOCTh (YHKIMH, OIrPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee U HaMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIINS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBas U BTOPasi MPOU3BOIHAS (PYHKIMU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BEIEHUS, YAaCTHOTO U
KOMIIO3UIMH (DYHKIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaXOIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (DYHKIUI;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAuOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpauKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHallM3a; MPUMEHATh TMPOU3BOJHYIO S HAXOXKJICHHUS HaWIydIlIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUYCCKUX U
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(bu3nuecKkrx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMmenue omnepupoBaTh HOHATHSAMH: rpaduk ¢GyHKIUH, oOpaTHas
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTETIEHHAas byHKIMS,
TPUTOHOMETpHUYECKHEe  (PYyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 pealbHOM JKU3HHU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA W Trpapuku (GYHKIUN 171
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/la4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MIPOLIEHTHI, OJU U YacTH, Ha JIBIKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOJAOOHOCTh pPE3yabTaTOB; yMEHHE MOJEIUPOBAThH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH OTYYCHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJEKaThb,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
MarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA pealbHbIX IPOLECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu

ucciacagoBartb COBMCCTHBIC HaGHIOI[eHI/IH ¢ I[oOMOIbKO JUarpamMm
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paccenBaHys U JIMHEWHOU perpeccuun

YMeHue OonepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTb C HCHOJB30BaHUEM TIpaUUYecKUX METOJOB; MPUMEHSTh
(GopMyNBI CIIOKEHUST M YMHOXXEHHS BEPOSTHOCTEH, (hopMyiy HOITHOU
BepOsATHOCTH, (popmyny bepHyin, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAIbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHSATUSIMU: CIydaiiHas BEJIMYMHA, PpaCIpelieieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OKMJIAaHUE, JUCIEpPCHsl M CTaHJApTHOE OTKIOHEHHE
ClIydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeiaeHuil amns
pelieHus 3a/jad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEd,
METO/Ibl BBIOOPOUYHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YHMCEN B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAHOBKA,
YUCJIO COYETAHMH, YHCIIO TIEPECTaHOBOK; OWHOM HbIOTOHA; yMeHmHe
MPUMEHATh KOMOMHATOPHBIE (DaKThl U PACCYKICHUSI sl pEILICHU 3a/1a4;
OLICHUBATh BEPOSTHOCTH peaIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOIYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKA, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUMYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHHE MEXKITY
IPSIMBIMHU, PACCTOSTHUE MEX1Y TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaT€MaTUYECKHE MOJIEIM C MOMOIIBK) TE€OMETPUYECKUX TOHITHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHW ITPAKTUYCCKUE 3a1a4n

10

YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYPHI,
MHOTOI'pPaHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
Ky0, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa M IMOBEPXHOCTb

BpallleHus, IUIMHIP, KOHYyC, map, cdepa, miomans chepsl, MiIomaIb
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MOBEPXHOCTH MNHUPAaMHJBI, NPU3MBI, KOHYCa, LWIMHApA, 00BEM Kyoa,
NPSMOYTOJIBHOTO TapajUielienuneia, MUpaMHuIbl, TPU3MBbI, WIHHIPA,
KOHyca, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHUsS KOHYCa W LWIMHAPA,
napajyiebHbIE OCH WM OCHOBAaHHMIO, CEYEHHE MIapa, IUIOCKOCTb,
Kacaromascsi cdepbl, IWIMHIPA, KOHYCa; YMEHHE CTPOUTH CEYCHHE
MHOTOTPaHHHKA, W300pakaTh MHOTOI'PAHHUKH, (PUTYPBI U TTOBEPXHOCTH
BPAIIICHUS, UX CCYCHUS, B TOM YHCIIC C TOMOIIBIO AICKTPOHHBIX CPEJICTB;
yYMEHHE TPUMECHSATh CBOWCTBA F€OMETPUYCCKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTh ONpEICICHNs N3y4aeMbIX (DUTYpP, BBIIBUTATh THITOTE3bI
0 CBOICTBaxX M MpPU3HAKAX T€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH HIIH
ONpOBEpraTth MX; YMEHHE TNPOBOAUTH Kiaccudukamuo ¢uryp 1o
pa3IUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIE JIOTIOTHUTEIbHBIC

MTOCTPOCHUS

11

YMeHme ONICpHUpOBaAThH IIOHATHUSAMMU. JABUKCHHUEC B IIPOCTPAHCTBE,
napajieIbHBIA TIEPEeHOC, CUMMETPHSI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA00Us, MOJ00HBIE (GUIYpbl; yMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXMTEKTYpE; HCIOJIb30BaTh I€OMETPUYECKHUE OTHOIICHHUS
MpU pelIeHUH 3a/la4; HaXOJUTh TEOMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroj, IUiomaas, o0BEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIATH T€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, Yroj, IUIOUIaab, O0BbEM, IUIOIIAAL MOBEPXHOCTH),
UCIOJIB3YSl M3Y4YEeHHbIE (DOPMYNIBI M METOJbl, B TOM 4YHCIE: IUIOAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MWIMHAPA, IIOMWAaAb cepsl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajuleienumnesa, MUpaMuibl, MPU3MBL,
HWIMHAPA, KOHYyCa, IIapa; yMEHHE HaXOJUTh OTHOIIEHHE OOBEMOB

1o I00HBIX puUryp

12

YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha 4YHCJIO, PAa3JI0OKCHHUE BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHHUC, YIOJ MCKIY
BCKTOpPaMHU; YMCHUC HCIIOJIB30BATh BGKTOpHHﬁ )51 KOOpI[I/IHaTHHﬁ MCTO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4 JpYrux y‘Ie6HLIX

mpeaAMCETOB

13

YmMmenue BLI6I/IpaTB MOAXOOAIIMNA METOH A pelICHUA 3aJdadu;
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IIOHMMAHHWE 3HAYMMOCTM MATEMaTUKU B HW3YYCHUHM MPUPOIAHBIX U
OOIIECTBEHHBIX  MPOIECCOB M  SIBJICHHH; YMEHHE pPAaCHO3HaBATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHE IIPUBOJUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUH pPOCCUHCKOM W MHUPOBOHU

MaTE€MaTUYECKON HAyKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIUKCICHUS
1.1 HarypanbeHble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1o Panmonanenapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' OECKOHEUYHBIC MTEPHOMICCKHE POOH
13 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JleicTBus ¢ apudmeTHuyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens c 1enpiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazarenaeMm. CBoiicTBa
' CTCTICHH
L5 CuHyC, KOCHHYC W TaHI'CHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaIbHBIC JOTapU (MBI
JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTepald C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BIpaKEHUM
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenbie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI
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QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkumu. Hymm QyHKIum.
39 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIHWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypajdbHBIM W IENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumii. CBoiicTBa  (yHKIHIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKs OCIEN0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOM3BOJHOW K HCCICIOBAaHWIO (PYHKIIMH HAa MOHOTOHHOCTH |
4.2 sKkcTpeMyMbl. HaxoskneHne HanOOoJbIIero U HaWMMEHBIIETO 3HAYCHHUS (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHo3xecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
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7.4

Tena v MOBEPXHOCTH BpalCHUS

7.5

Koopaunats! 1 BEKTOpEI
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YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. MaremaTrka: anrebpa ¥ Hadaja MaTeMaTH4eCKOTO aHaln3a, TeoMeTpus. Anredpa u
Hayajia MaTeMarudeckoro ananusa, 10-11 kmacc/ Anumos I A., Kamsrun F0.M., Tkauesa M.B. u
apyrue, Aximonepaoe oomectBo «M3narenserBo «IIpocBemenuer»

2. MaremaTrka: anreOpa ¥ Hadajla MaTeMaTUYECKOTO aHajm3a, reomerpus. ['eomerpus,
10-11 xmacc/ Aranacsa JI.C., byryzoB B.®., Kagomnie C.b. u apyrue, AKIHOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenne»

3. Maremaruka. BepostHocth u cratuctuka: 10-i kimacc: 0a30BbId W yriIyOJEHHBIN
ypoBHHU: yueObHoe nocobue / E.A.bynumosuy, B.A.bynberueB - Mocksa: [Ipocsenienue

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 3amaun ¥ ynpa)KHEeHUs Ha rotoBbIX yeprexax. ['eomerpus 10-11 / E.M. PabunoBuu
3. - M.: Unekca
2. Martemaruka: anrebpa ¥ Hayaja MaTeMaTHYECKOro aHaiu3a, reomerpus. ['eomerpus,

10-11 xmaccel/ byryzos B.®., IIpacomor B.B. moxa pemakmmeii CagoBHudero B.A., AkmupoHepHOe
obmectBo «M3natenbctBo «IIpocBemnieHuey

3. Teopust BEpOATHOCTEH M CTAaTHCTHKA. JKCIIEPUMEHTAIbHOE ydeOHoe mocooue amst 10
u 11 xmaccoB obmeoOpazoBatenbHbix yupexaenuit/ FO.H. Tiopun, A.A. Maxkapos, U.P.Briconkwuii,
N.B.SAmenko - M.: MITHMO

4, Maremartuka. BepostHocTs 1 cratuctuka: 10—-11-e ximaccel: 6a30BbIi U yrayOnEHHBII
YpOBEHB: 3aJJa4HHK: Y4eOHOe Tocooue, pazpaboTaHHOe B KOMILIEKTe ¢ yueOHuKoM / M. B. Tkauéna.
- Mockaa: [IpocBenienue

5. Beposatnocts u cratuctuka. 10-11 kmaccel. [lnmaHupoBaHue u MPaKTHKyM: ydeOHOE
nocooue s yuutens. — 104 ¢; un. (LLkonpHOE 00pazoBaHue).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.  Poccuiickas anexTpoHHas mmkoja https://resh.edu.ru/
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