AmnHoTanus k paboueit mporpamme o marematuke 10-12 xmacc

Pabouas mporpamma yueOHOro kypca «MaremaTuka: ajreOpa M Hadajga aHajau3a, I'€OMETPHs»
COCTaBJIEHAa Ha OCHOBE aBTOPCKOM MporpaMmbl «Anredpa W Havajda MaTeMaTHYECKOTO aHAJIM3a» JIJIs
yuamuxcst 10-11 kmaccoB o6meoOpa3oBaTenbHbIX yupexaeHuid aBropoB Anumos HI.A., Komsrun
IO.M. u npyrue, Ha OocHOBE aBTOpCKOW mporpammbl «I'eomerpusi» ans yudammxcs 10-11 kmaccos
o01eo0pazoBaTenbHbIX yupexaenuit aBTopoB JI. C.Aranacsn, B. @.byry3o0s, C. b.Kagomies. [lannas
IporpaMMa peajau3oBaHa B ydeOHHMKaXx:

«AnreOpa u Havanma aHanmza», 10-11 kmaccer, Amumo IIILA., Komsrun FO.M. u npyrue, Mockga,
«IIpocsemienner, 2018ron

«I"'eometpusin 10-11 kmaccel, JI. C.Atanacsn, B. ®@.byty30B, C. b.KagomiieB, Mocksa, «IIpocBenienue»,
2018 rox ITporpamMma paccunTtana Ha 6a30BbIi ypoBeHb 00ydenus (10-11 kiaacc)

e 10 xmacc — AnreOpa u Hauana MatemaTudeckoro ananmmsa (102 gaca) + I'eomerpust (68
yacoB) = 170 yacoB
e 11 kiacc — Anredpa u Hayasia MareMaruueckoro ananmsa (102 gaca) + I'eomerpus (68
qacoB) = 170 gacoB o
nporpaMme
AnnmoB
corsacHo yue6Homy miany 'KOY BCII Nel Bonrorpazackoit 061acTi OTBOJAUTCS B HEZIEIIO/ HLA.,
ro: Konsirun
I0.M.na
U3y4deH
uernpeaMera
«MaremaTuk
a»
Knacc 3aouHoe o0y4yeHue | Ounoe oOyuenue | MunuBuayansHas popma o0ydeHus
. @ () (vun)
aTeMarTuka: anreopa
10 W HAYATA AHATH3A, 1,8/64 4/140 28/980
TeOMETPHSI
11 | Marewarika: anredpa | 4 g/ 41136 28/980
Y Hauasa aHaju3a,
TeOMETPHS
12 Maremaruka: aﬂre6pa 1,8/64 _ 28/952
Y Hauasa aHaju3a,
TeOMETPUS

[lenb Kypca MaTeMaTUKH — CUCTEMaTHYECKOE U3yueHre (YHKIUN 1 CBONCTB T€OMETPUUYECKUX TEN B
IIPOCTPAHCTBE, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH yJaIluXcsl, yCBOEHHE CIOCOOOB BHIYMCICHUS
MIPAKTHUYECKHU BAXKHBIX TEOMETPUUECKNX BEJIUYMH U JTaJbHENIIEE PAa3BUTHE JJOTUYECKOTO MBIIUICHHS YYaIluXcs
KaK Ba)XKHEUIIIEro MaTeMaTUYECKOro 00bEeKTa CpeICTBAMHU alredpbl, MAaTEMaTUYECKOTO aHAIN3a U TEOMETPUH,
PacKphITHE MOJIUTEXHUYECKOTO U PUKJIIAHOTO 3HAYEHUS OOINX METO/I0B MaTEMAaTUKH, TOATOTOBKA
HeoOX0IMMOro arnrmapara Jyisi U3y4yeHHus: GU3HKH.

3agaun 00y4eHus: - CUCTeMaTH3allls CBEICHUH O uHciax;

- U3y4eHHE HOBBIX BUOB YHCIIOBBIX BRIPAXKEHUN U POPMYI;
- COBEpILICHCTBOBAHUE ITPAKTUYECKUX HABBIKOB U BBIYUCIUTEIBHOMN KYIbTYPBI,

- paClInpCHUC U COBCPIICHCTBOBAHUEC anre6panqecxoro alrirapara, C(I)OpMI/IpOBaHHOFO B OCHOBHOH HIKOJIC,

U €ro IpUMEHEHHUE KPEIICHNI0O MAaTEMaTHYEeCKNX U HeMaTeMaTHYeCKuX 3a/1ay;
- pacIIMpeHe U CUCTeMAaTHU3alMsl OOIINX CBEIEHUN O QYHKIIHSIX,

- TIOTIOJTHEHUE KJ1acca U3y4yaeMblX (PYHKUUN, WIUTIOCTpAIUs IIMPOTHI MPUMEHEHUS! PYHKIMNA A7 ONMUCAHUS U
M3Yy4YeHUsl PEeaIbHbIX 3aBUCUMOCTEH;
- U3y4€HHE CBOWCTB MPOCTPAHCTBEHHBIX TEll,



- popmupoBaHuE YMEHHS MPUMEHSATH NOMyYeHHbIE 3HAHUS JJIS PeICHUS MPAKTUYECKUX 3a/1a4;

- COBCPIICHCTBOBAHUEC MHTCIIJICKTYAJIbHBIX U PCUCBBIX YMGHI/Iﬁ nyTeM OGOF&H.IGHI/IH MaATEMATUYCCKOTI'O A3bIKA,
Pa3BUTHA JIOTHYCCKOTI'O MBIIIJICHUS

- 3HAKOMCTBO C OCHOBHBIMH HJCSIMU U METOJaMH MaTeMaTHICCKOTO aHaIn3a;

- IpUOOPETCHHE MaTEeMAaTHYECKUX 3HAHUH U YMCHHUI;

- OBJIaJIcHHE 00OOIICHHBIMU CIIOCO0AMU MBICIIUTEIBLHOM, TBOPUECKOU ACSITETLHOCTEH;

- OCBOCHHME KOMIIETEHIIUH (y4eOHO-TI03HABATEILHON, KOMMYHHUKATUBHOM, PeIEKCUBHO, TUYHOCTHOTO
caMOpa3BUTHS, IICHHOCTHO-OPUEHTHPOBAHHOW) U MPOPECCHOHATBHO TPYAOBOTO BHIOOpA.

-BOCIIUTAHUE KYJIbTYPHI JINYHOCTH, OTHOILICHNS K MaTeMaTHKe KaK K YacTH OOIIeYeTI0OBEUECKON KYJIbTYPHI,
MOHMMaHHE 3HAYMMOCTUMATEMATUKHU JJIsl HAYYHO- TEXHUYECKOTO MPOrpecca.
B 3agaun oOydenus matemaruke o nporpamme 10-12 kimaccoB BXOIUT:

- Pa3BUTHE MBIIUICHUS YJaluXcs, (opMUpOBaHHE y HUX YMEHHI CAaMOCTOSTENILHO TPUOOPETATh U IPUMEHSTh
3HAHUS;

- OBJIAAICHUC yYallIUMHCA 3HAHUAMU 00 OCHOBHBIX MaTEMATHUECKHUX MOHATHX, 3aKOHAX ,

- YCBOCHHUE HIKOJbHUKAMH aJITOPUTMOB PEIICHUSI YpaBHEHHH, 3a/1a4, 3HaHWEe (DYHKIMHA U TpaduKOB, YMEHHE
muddepeHIpoBaTh HUHTEIPUPOBATb.

B xaxapiii pazaen anreOpbl M Havall aHAIM3a BKJIFOYEH OCHOBHOM MaTepHall U3 MpOorpaMm
0011e00pa3oBaTeIbHBIX KIACCOB, HO BCE Pa3/Ielibl coepkKaT 0oJiee CI0KHbIE JOMOIHUTEIbHbIC
MaTepHuabl ¢ LEeJIbI0 MOArOTOBKU yyamuxcs k craue'BO.

W3ydenue mporpaMMbl HAlIpaBJIEHO Ha OCBOEHUE YUAIIUMUCS 3HAHUN, YMEHUN U HaBBIKOB Ha 0a30BOM

ypoBHe. OHa BKJIIOYAETBCE TEMBI, IPEIYCMOTPEHHBIE (De/lepaibHbIM KOMIIOHEHTOM TOCYAapCTBEHHOTO
00pa30BaTeNBHOrO CTaHAAPTa OCHOBHOTO



obmiero (cpeaHero oo1ero) oOpa3oBaHus MO0 MATEMAaTHKE.
M3yueHre reoMETpHH B CTapIei MKOJIe Ha 0a30BOM yPOBHE HAIMPABIICHO Ha JOCTHKEHUE CIICAYIOMINX IICIICH:

- pPa3BUTHE JJOTUYECKOTO MBILIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHUS, alTOPUTMHUYECKOI

KYJBTYPBbl, KpUTHYHOCTUMBIIUICHUS HA YPOBHE, HEOOXOUMOM JIJIs1 00y4eHUs B BBICIICH LIKOJIE

10 COOTBETCTBYIOILIEH CIIEHUATIbHOCTH,

B Oyaymieil npodeccruoHalbHOMN 1eATeIbHOCTH;

- OBJIQJICHUE MATEMaTHUYECKUMH 3HAHMSMHU M YMEHHSIMH, HEOOXOAMMBIMU B MOBCEIHEBHOH KHU3HH, JUIS
M3yUYEHUS MIKOJBHBIX €CTECTBCHHOHAYYHBIX TUCIMILIMH Ha 0a30BOM YpOBHE, JJIS MOJIy4YeHHs] 00pa30BaHUs

B 00J1aCTsIX, HE TPEOYIOUIUX YrIyOJIEeHHON MaTeMaTUYECKOM MOArOTOBKH;

- BOCIIUTAHUE CPEJICTBAMU MAaTEMAaTUKU KyJIbTypy JMYHOCTH: OTHOIIEHHWE K MaTeMaTHKE KakK 4YacTH
o0I1eueI0BeYECKOil KyIbTYphl, 3HAKOMCTBO C UCTOPUEH Pa3BUTHUS MaTEeMaTUKH, HBOJIIOLIMENH MaTeMaTHYECKUX
uel, TOHMMaHNe 3HAYUMOCTH MAaTeMaTUKH JJIs1 OOIECTBEHHOTO Iporpecca.

Pabouas mporpamMMa OpHeHTHpPOBaHA HA YCBOCHUE 0053aTE€IHLHOT0 MUHUMYMa
MaTeMaTHYeCKOTro 00pa30BaHUs,O3BOJISET paboTaTh 0€3 meperpy3ok B Kiacce ¢ yUalluMHUCs pa3HOTo
YPOBHSI OOYyUEHUS M HHTEpEeCca K MaTeMaTHKE.

B nporiecce peanuzanuu pabodeld mporpaMmbl periaroTcsl He TOJNIBKO 33a4u OOIIEeTOo
MaTEeMaTHYeCKOro 00pa30BaHUs, HOU JIOTIOJHUTEIbHBIC, HAIPAaBICHHbIC HA!

O MCHOJIb30BAHUE JUYHOCTHBIX OCOOEHHOCTEN yJalluxcs B Mpoliecce o0yueHus;
0 QopMupoBaHUE y yHaIIUXCSI MATEMAaTHUYECKOTO CTHJISI MBIIIIJICHHUS.

B ocHoBe IIOCTPOCHUA IIPOTpaAMMBI JICKAT ITPUHOUIIBI CAUHCTBA, IIPECMCTBCHHOCTH, BAPHUATUBHOCTHU, BBIJACIICHHA
MMOHSITUHHOT'O aapa, ACATCIbHOCTHOI'O IIoaxo1a, CUCTCMHOCTH.

Oco0EeHHOCTBIO YUeOHOTO MpeIMeTa SBISETCS €ro MpakTUYecKasl HalpaBIeHHOCTh, KOTOPast CIYXHUT CTUMYJIOM
JUIS pa3BUTHS y YdalllUXcsl MHTEpeca K MaTeMaTHKe, a TakKe OCHOBOM aiisi (OpMHpPOBAaHUS OCO3HAHHBIX
MaTEMaTUYECKUX HaBBIKOB M yMeHuH. OCHOBHOM TEOPETHMYECKMH MaTepHall HU3Jaraercsi ¢ IOCTENEHHBIM
HapacTaHUEM €ro CJIOXKHOCTH. M3nokeHue BeneTcs ¢ OMopold Ha NpaKTHUYECKHUE 3aJaud, MOTHBUPYIOLIHE
MOJIE3HOCTh U3YYEHUS BUJIMMBIX MaTeMaTHUYECKUX MOHATHH. YcnemHoMy GOpMHUPOBAHUIO HaBBIKOB U YMEHH
CHOCOOCTBYET aJIrOpUTMUYECKAs HAINPaBICHHOCTb, IMPOCTOTa TEPMUHOJIOTHU M CHUMBOJIMKH, JOCTAaTOYHOE
KOJINYECTBOYIPAXHEHUN PA3TUYHON TPYAHOCTH, YTO MO3BOJISET BBHINOJIHATH AU (HEPEHIUPOBAHHYIO paboTy ¢
yUYalIUMHCS Ha YPOKE.

VYuebublii npeamer «MaremaThka» Ha 0a30BOM YpPOBHE MPOAOIDKAIOTCS M IOJIYy4YalOT pa3BUTHE
coJiepkaTenbHble JUHUU: AnreOpa, dyHkuuu, YpaBHEHHs U HEPAaBEHCTBA, DJIEMEHThl KOMOWHATOPHUKH,
TEOPUH BEPOSITHOCTEH, CTATUCTHKH M JIOTMKM, BBOAMTCSA JuHMA Havanma maremaTnueckoro ananusza. B
pamMKax yKa3aHHBIX COJIEP)KATEIbHBIX JIMHUHI pelIaroTcs CaeAyIoUre 3a1a4u:

[l cucremaTu3anus CBeIeHUH 0 yhcax;
M3yueHHe HOBBIX BUOB YMCIIOBBIX BBIpAXKEHUH U HOpMYT,;
COBEPILIECHCTBOBAHHE MPAKTUYECKUX HABBIKOB M BHIYMCIUTEIBHON KYIbTYPHI,
pacuIpeHe 1 COBEpIICHCTBOBAaHHUE alre0pandyeckoro anmnapara, copMUpPOBAaHHOTO B OCHOBHOI
IIKOJIE, U €r0 MPUMEHEHUEK PEIICHUIO MaTeMaTHYeCKUX U HeMaTeMaTUYeCKUX 3ajay;
pacuIMpeHre U CUCTeMaTU3alusl OOLMX CBEJCHUN O (QYHKUUAX, MOMOJHEHNE KJIacca U3y4yaeMbIX
(GYHKIWH, ITUTFOCTPALUS IUPOTH IPUMEHEHUsT DYHKIIWHN /TSl OMUCAHUS ¥ U3YYEHUS pealTbHBIX
3aBHCHUMOCTEM;

[l pa3BuUTHE MPEACTABICHUNA O BEPOATHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX B OKPY)KAIOILIEM MUDE,

COBEpIICHCTBOBAHNEMHTEIUIEKTYaIbHBIX U PEUEBbIX YMEHUN MTyTeM 00O0TaleH!s] MaTeMaTHYeCKOTO
SI3bIKA, PA3BUTHS JIOTHYECKOTO MBIIIUICHUS;

[] 3HAKOMCTBO C OCHOBHBIMH HJIESIMU M METO/IaMU MaTEeMaTUYECKOTO aHaIN3a.
N3ydyenne MmaTeMaTHKH Ha 0230BOM YPOBHE CpeHero (TI0JHOTro) o0IIero o0pa3oBaHus HAMIPABIICHO HA
JOCTUKEHHE CIIeTYIOIMNX [eJIeH:
OOmeyueOHbIe TIeTH:

[ cozmanue ycnoBui A GOpMUPOBAHMS YMEHUS JIOTUYECKH OOOCHOBBIBATh CYK/ICHHUS, BbIIBUTaTh

Oodogd

|
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TUIIOTE3bI U HOHI/IMaTBHGO6XOI[I/IMOCTI) HX IIPOBEPKH,
CO3JaHUC yC.HOBI/Iﬁ JJIA (I)OpMPIpOBaHI/DI YMCHUSA ACHO, TOYHO U TPAMOTHO BbIPpa’KaTh CBOU MBICJIN B

YCTHOW U MUCbMEHHOMN peuu;

(hopMUpOBaHNE YMEHUS UCIIOIB30BATh PA3JINYHbBIC SI3bIKU MATEMAaTUKH: CIIOBECHBIN, CAMBOJIUYECKHIA,
rpaduuecKuii;

dopmupoBaHrEe YMEHHS CBOOOIHO MEPEXOUTD C SI3bIKA Ha SI3BIK IS MILTIOCTPAIIHH,

MHTEpIpeTally, apryMEeHTalH 1 /10Ka3aTebCTBa;
CO3JJaHUE YCIOBUH IS IJIOAOTBOPHOTO Y4acTUs B paboTe B IpyIIe
(bopMHpOBaHNE YMEHHS CAMOCTOSTEIbHO U MOTUBUPOBAHHO OPIaHU30BbIBATh CBOIO JIESTEILHOCTD;

dbopMupoBaHUE yMEHUS NPUMEHATH NPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUUYECKON AESITeNTbHOCTU
U TIOBCEHEBHOW KHU3HU JIJIsl UCCIIeI0BaHUs (MOACIMPOBAHNSA) HECIOKHBIX MPAKTUYECKUX CUTyalluid Ha
OCHOBE M3YUYEHHBIX (HOpPMYJT M CBOMCTB IPH PEUICHUU 33/1a4 MPAKTUYECKOTO COACPIKaHUs, UCHOIb3Ys
IpU HEOOXOIMMOCTHU CIIPABOYHUKU;

CO3J]aHUE YCIIOBUM JJI1 MHTETPUPOBAHUS B JIMYHBIM ONBIT HOBOM, B TOM YHCJIE CaMOCTOSITEIIBHO

nosydeHHo# undopmarmu. O61enpeaMeTHbIe LETH:



OBJIQJICHUE CHUCTEMON MaTeMaTHYECKUX 3HAHUW M YMEHUW, HEOOXOIUMBIX Il TPUMCHCHHS B
MPAKTUYECKOW JIeATENHHOCTH, W3YYCHHS] CMEXKHBIX AUCHUILINH (He TpeOyromux yriayOaeHHOU
MaTeMaTUYeCKOU MOATOTOBKH ), TPOIOJDKEHUS 00pa30BaHUS;

MHTEJUICKTYaJIbHOE pa3BUTHE, (OPMHPOBAHHUE KAdeCTB JIMYHOCTH, HEOOXOJWMBIX YEJOBEKY IS
MOJIHOIICHHON KM3HU B COBPEMEHHOM OOIIECTBE, CBOHMCTBEHHBIX MATEMATHUYECKON AESTEIbHOCTU:
SICHOCTh U TOYHOCTb MBICIIM, KPUTUYHOCTh MBIILICHHS, UHTYUIIUS], JIOTHYECKOE MBIILICHUE, 3JI€MEHTHI
QITOPUTMUYECKON KYIbTYpBI, MPOCTPAHCTBEHHBIC IMPEACTABICHUS, CIIOCOOHOCTh K MPEOJIOJICHUIO
TPYAHOCTEH;

dbopMHUpOBaHKE MTPEACTABICHUI 00 UIIEAX M METOJaX MaTEMaTUKH KaK YHHUBEPCAIBHOTO S3bIKa

HAYKH M TE€XHUKH,CPEJCTBE MOJICIIUPOBAHUS SIBJICHUM U TIPOLIECCOB;

BOCIIUTAHHUE KYJIbTYPHI TMYHOCTH, OTHOIICHHS K MATEMATHKE KaK K 9acTH OOIIeYeI0BEUeCKOM
KYJbTYPbI, UTPAIOIIEH 0COOYIO POJIbB O0IIECTBEHHOM Pa3BUTHH Ye€pe3 3HAKOMCTBO C UCTOPUECH Pa3BUTHS
MaTeMaTHKH, SBOIIOIMEH MaTeMaTUUYCCKUX HCH.

OO6meyueOHbIC YMEHUS, HABBIKHA U CITIOCOOBI IEATEILHOCTH (0a30BbIN KYpPC)

0

[

c(hOPMHUPOBAHHOCTH MPECTABIICHUN O MAaTEMATHKE KaK YaCTH MUPOBOH KyJIbTYpPhI H O MECTE
MaTeMaTHKH B COBPEMEHHOM IIMBUIIN3AIIMH, O CIIOCO0aX ONMUCAHUS Ha MAaTEMAaTHUYECKOM SI3bIKE

SIBJICHUM peaibHOTO MHUPA;

c(hOPMHUPOBAHHOCTh TPEJICTABICHUA O MAaTEMaTHYECKUX TOHATHAX KaK O BaKHEHIINX
MAaTEMaTUYECKUX MOJEIAX, IO3BOJISIIOIIMX ONKMCHIBATh W M3Yy4YaTh pa3HbIE IPOLECCHl U
SIBJICHUSI; TIOHMMAaHUE BO3MOXHOCTH aKCHOMATUYECKOTO IIOCTPOCHHUSI MaTEeMaTHYEeCKHUX
TEOPHUiL;

BJIAJICHUE METOJAMM JI0KAa3aTeIbCTB W AITOPUTMOB PELICHUS; YMEHHE WX [PUMEHSTh,
MPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHHS B XOJE PEIICHUS 3aa4;

BJIaJICHUE CTAHJIAPTHBIMU IPUEMAMHU PEIICHUS PALIMOHAIBHBIX U UPPALIMOHAIBHBIX, TOKA3aTEIbHbIX,
CTEICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHH H HEPABEHCTB, HMX CHUCTEM; MCIIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX IMPOrpamMM, B TOM YHCIIE JJI1 MOMCKA MYTH PELIECHUS U WIUTOCTpaluu
pEILIEHHS] YPAaBHEHHUI U HEPABEHCTB;

c(hOpMHUPOBAHHOCTh TMPEACTABICHUI OO0 OCHOBHBIX TOHSTHSX, HIEAX M METOJaX MAaTeMaTH4eCKOTO
aHaJIN3a;

BJIaJICHUE OCHOBHBIMHU TIOHSTHSIMHU O TUIOCKHX M MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, UX
OCHOBHBIX CBOHCTBax; C(OPMUPOBAHHOCTh YMEHHs pACO3HaBaTh Ha YEpPTEKax, MOJENIAX U B
pealbHOM MHUpe reoMeTpruecKkrue (pUrypsl; mpuMEeHEHUE H3YUYEHHBIX CBOMCTB reOMEeTpHUIECKUX (Uryp

1 hopmys It perieHus TEOMETPUUYECKUX 3a/1a4 U 3a71a4 C MPAKTHUYECKUM COJICpKAHUEM;
c(hOpMHUPOBAHHOCTD MPEJCTABICHUHN O MPOIECCax U SBJICHUAX, UMEIOIINX BEPOSITHOCTHBIN XapaKkTep,

O CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B peaJbHOM MHpE, 00 OCHOBHBIX TMOHSATHUAX JJIEMEHTAPHOM
TEOpUU BEPOSATHOCTEH; YMEHUN HAXOJWUTh U OIEHUBATh BEPOATHOCTH HACTYIUICHHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYalUAX U OCHOBHBIE XaPAKTEPUCTUKHU CIyYalHbBIX BEJIUYUH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BaHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPU PELICHUN

3ajJa4.

c(hOPMHUPOBAHHOCTh TIPEJICTABIICHWN OO0 OCHOBHBIX TOHATHSIX MaTEeMaTHYECKOTO aHajiu3a W UuX
CBOMCTBAx, BJaJICHWE YMEHHUEM XapaKTepH30BaTh MOBeJACHHE (DYHKIIMI, UCTOIH30BAHUE MOTYYCHHBIX
3HAHUM I ONUCAHUSA U aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;

BJIAJICHUE YMEHUSAMHU COCTABIICHUS BEPOSATHOCTHBIX MOJEJIEH I10 YCIOBHUIO 33Ja4d M BBIYMCIICHUSA
BEPOSITHOCTH HACTYIUICHUsS] COOBITHH, B TOM 4YHCJIE C NpUMEeHeHHueM (opmMysl KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEN; UCCIEA0BAHNUS CIIyYalHbIX BEJIMUYHH 10 UX PACIPENEIICHUIO.

B XO0I€ OCBOCHHUA COACPKAHUA MATECMATHUYCCKOI'O O6p&30BaHI/I5{ ydJamuecs OBJIaJACBAIOT pa3H006pa3HBIMI/I
criocobamMu ACATCIIBHOCTH, npno6peTa}0T 1 COBCPHICHCTBYIOT OIIBIT:

U

U

U

U

MIOCTPOCHHUST W WCCIICIOBAHUS MATEMaTHYECKUX MOJENeH /ISl ONMUCAHWS W PEIICHUS TPUKIaTHBIX
3a/a4, 3a/7a4 U3 CMEXHBIX JUCIUIUINH,

BBITTOJIHEHHS] ¥ CAMOCTOSITEITLHOTO COCTABIICHHSI alTOPUTMHUYECKUX TPEANUCAHUA U UHCTPYKIIUH

Ha MaTeMaTHYeCKOM Marepuaje; BBIIOJHEHHs pPacyeToB IPAKTHYECKOTO  XapakTepa,
WCTIOJIb30BaHUSI MATEMATUICCKUX (POPMYIT M CAMOCTOSITEIIFHOTO COCTaBIICHHs ()OPMYJT HA OCHOBE
0000I1IEHUS YACTHBIX CITy4aeB U HKCIIEPUMEHTA;

CaMOCTOSITEIbHOW pa0OThl C HWCTOYHMKAMH HWHMOpMAIuu, o0O0OMEeHHsS W CHCTeMaTH3alluH
MOJIy4eHHOW MH(OpMAIINK, UHTETPUPOBAHUS €€ B JIMYHBIA OIBIT;

NPOBEICHUS JIOKa3aTeNbHBIX PACCYXKICHUH, JIOTHYECKOTO OOOCHOBAHUS BBIBOJOB, pa3IMUCHHS



JIOKa3aHHBIX M HEJAOKA3aHHBIX YTBEPXKICHUM, apTyMEHTHPOBAHHBIX W SMOIIMOHAIBHO YOEIUTEIHHBIX

CYXKJICHU;
CaMOCTOSTEIIbHOW W KOJJISKTMBHOW EATEIbHOCTH, BKJIIOYCHHUS CBOMX DPE3YJIBTATOB B PE3YNbTaThl PAOOTHI
prHHbI, COOTHECCHHUC CBOCIO MHCHHIA C MHCHUEM I[pyFI/IX y‘-IaCTHI/IKOB yqe6H0ro KOJJICKTUBA U MHCHHCM
ABTOPHUTETHBIX MCTOYHUKOB [IpuHIMIIMAIBHOE 3HAYCHHE B paMKaxX Kypca MpUOOpeTaeT yMEHHE pas3jinyaTh
(bakTbl, MHEHUS, I0KA3aTEIhCTBA, THIIOTE3bI, aKCHOMBI. [Ipy BBIIOTHEHWH TBOpUYECKUX paboT Gopmupyercs
YMEHHE ONpPEAeATh aJeKBAaTHBIE CIOCOOBI PEIICHHs] y4eOHOW 3aJadd Ha OCHOBE 3aJaHHBIX aJITOPUTMOB,
KOM6I/IHI/IpOBaTB HN3BCCTHBIC aJIT™ OpI/ITMbI ACATCIIBHOCTU B CI/ITyaLII/ISIX, HEC Hpeﬂnonarafoumx CTaHI[apTHOFO
MIPUMEHEHHUSI OJTHOTO M3 HUX, MOTUBHPOBAHHO OTKa3bIBaThCS OT 00pasiia IeATeIbHOCTH, HCKAaTh OPUTHHAIbHBIC
peiexHus.

VYyamuecss JOHKHBI TPUOOPECTH yMEHHUS 10 (POPMHUPOBAHUIO COOCTBEHHOTO QJIFOPUTMA PELICHUS
MO3HABATENBHBIX 33J1a4, POpMyIUpOBaTH MPOOIEMY H LIEIH CBOCH pabOTHI, ONIPEEIATh aIcKBaTHBIE
CTIIOCOOBI M METO/IBI PEIICHHUS 33a4H, IPOTHO3UPOBATH



OKUJAeMBIN PE3yNbTaT U COTIOCTABIAThH €r0 ¢ COOCTBEHHBIMU MAaTEMATHUYECKHUMH 3HAHUSMU. YUYaluecs JOKHBI
HAyYUTHCS MPEACTABIATh PE3yJIbTaThl MHAUBUIYAIbHON U IPYNIIOBON MMO3HABATEIBHON IEATEIBHOCTH B (hopMax
KOHCIIeKTa, pedepara, pereH3uu. s pemieHUs TO3HABATEIbHBIX W KOMMYHHUKATHBHBIX 3a7ad yYalIuMCS
MpejjiaraeTcsi HCIOib30BaTh pa3MYHbIe HCTOYHUKK HWHGOpPMAIUU, BKIIOYAs SHIUKIONEIUHU, CIOBapH,
MHTEPHET-PECYpChI U Ipyrue 0a3bl JaHHBIX, B COOTBETCTBUM ¢ KOMMYHHKATUBHOM 3ajauei, chepoit u cuTyanuei
OOIICHMSI OCO3HAHHO BBIOMPATH BHIPA3UTEIbHBIC CPECTBA SA3bIKA U 3HAKOBBIC CUCTEMBI (TEKCT, TaOJHIa, cXema,
ayJTMOBU3YaJbHBIN PSI U IP.).

VYyamuecss JODKHBI yMETh Pa3BepPHYTO OOOCHOBBIBATH CYXKIEHUS, JaBaTh OINPEACICHUS, IPUBOIUTH
J0Ka3aTeNbCcTBa (B TOM 4YHCIIE OT MPOTUBHOIO), OOBSICHATH H3yYEHHBIC IOJOXKEHHUS Ha CaMOCTOSITENBHO
MOTI00paHHBIX KOHKPETHBIX MTPUMEpaXx, BIaJeTh OCHOBHBIMH BUIAMHU ITyOIUYHBIX BBICTYIUICHHUN (BBICKA3bIBAHMS,
MOHOJIOT, JTUCKYCCHs, IMOJIEMHKA), CIIEJOBaTh STUYECKMM HOPMaM W TpaBUJiaM BEICHHUS auajora, TUCIYTa.
[Ipennonaraercs MpOCTEMIIEE HCIOJAb30BAHUE YYAIIMMUCS MYJIbTUMEIUWHBIX PECYPCOB M KOMIIBIOTEPHBIX
TEXHOJIOTUH N7 00paboTKH, Mepenayu, cCucTeMaTu3aluy UH(popMaluu, co3aanus 0a3 JAaHHBIX, IPE3CHTALUN
pe3yJIbTaTOB NTO3HABATEIbHON U IPAKTHYECKON AEATEIbHOCTH.

CranzmapT OpUEHTUPOBAH Ha BOCIIMTAaHUE LIKOJbHUKA - TpaXkJAaHUHA U natpuorta Poccuu, pazButue TyXOBHO-
HPaBCTBEHHOT'0 MUpA IIKOJbHUKA, €r0 HAIIMOHAJIILHOTO CAMOCO3HAHMS. JTH TMOJIOKEHUS HAIIK OTPAKECHHUE B
COJiep’)KaHUU YpOKOB. B mporiecce o0ydeHHs OMKHO OBITH cPOPMHUPOBAHO yMmMeHHE (OPMYIHUPOBATH CBOU
MHPOBO33PEHUYECKHAE B3IJIAABI M HA 3TOW OCHOBE OCYIIECTBIATHCA BOCIUTAHUE TPAXKIAHCTBEHHOCTH U
MaTPUOTU3M.

B PE3YIbTATC U3YUCHUA MAaTCMATUKHN Ha 0azoBOM YPOBHEC YUCHUK OOJIKCH
3HATh/TIOHUMATh:
(] 3HaueHHEe MaTeMaTHYeCKOM HAYKHU IJId pCIICHUS 3a/1a4, BO3SHUKAKOIINUX B TCOPUHN U HA ITPAKTHUKE;

[l mMpoTYy U B TO K€ BpeMs OIPaHUYCHHOCTh IPUMEHEHHSI MAaTeMaTUYECKUX METOJIOB K aHAllu3y U
HCCIIEIOBAHUIO MPOIECCOBH SIBJICHUH B MIPUPOJIE U OOIIECTBE;

[l 3Ha4yeHHe MPAKTUKH M BOMPOCOB, BOZHUKAIOIIUX B CAMOM MaTeMaTuke ajsi (GOpMUPOBAHUS U
PasBUTHA MaTeMaTHYECKOU HAaYKH; UCTOPHIO Pa3BUTHUA ITOHATUA YKUCJIa, CO3JAHUA MATEMATUYCCKOTI'O
aHaJIM3a, BOSHUKHOBEHUS U Pa3BUTHUS T€OMETPHUU;

[]  yHHBEpCaJIbHBI XapakTep 3aKOHOB JIOTUKM MAaTEMATHYECKUX PACCYKAECHUM, UX

IPUMEHUMOCTbh BO BCEXO00JACTAX YETOBEUECKON AEATENbHOCTH;
[]  BEpOATHOCTHBIN XapaKTep pa3INYHbIX IIPOLIECCOB OKPYKAIOLIETO MUPA;

Anre0pa 1 Hauajla MaTeMaTH4eCKOr 0

AHAJIN3aYMCTb

[l BBINOJHATH apH(l)MCTqugKHe HCﬁCTBHH, coucTasd YCTHBIC M IHCBMCHHBLIC MPUCMbI, TPUMCHCHUC
BBIYUCIIUTCIIBHBIX YCTPOUCTB,

HaXOJUTh 3HAYEHUS KOpHS HATypaJIbHOW CTENEHHU, CTENEHU C PAllMOHAIBHBIM IOKa3aTeseM,
norapudma, UCIob3ysl NMPUHEOOXOAMMOCTH BEIYUCIUTENbHBIE YCTPOMCTBA; MOIb30BATHCS OLEHKON U
MPUKUAKON MPHU MPAKTUYECKUX pacueTax;

[l mpOBOAMTH MO U3BECTHBIM (POPMYIJIaM U MpaBUiIaM IpeoOpa3oBaHus OyKBEHHBIX BBIPAXKEHUH,

BKJIIOYAIOIIUX CTENEHU, PaJANKAIbI, JOTapu(PMbl U TPUTOHOMETPUYECKUE (PYHKIINH;
[l BBIYMCIATH 3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYIIIECTBIISAS HEOOXOJMMBbIE MOJICTAHOBKHU U

npeoOpa3oBaHus;

(] MCHONB30BaTh MPUOOPETEHHBIC 3HAHHUS M YMEHHS B IPAKTUYECKON IESTEIHHOCTH U TIOBCEJHEBHOW JKU3HH
IS

[]  NIpaKTUYeCKUuX pacderoB o dopmynam, BKJTFOUasi (POPMYJIBI,
COZIepIKaIllie CTENICHH, PaJAUKaIbl,  JOoTrapuMbl UTPUTOHOMETpHYECKHE (PyHKINH,
UCIIOJIB3YS TIPU HEOOXOIUMOCTH CIIPABOYHBIC MaTepHaJIbl H IPOCTEHIIIE BEIYUCIUTEIbHBIC
YCTPOMCTBA;

OYHKIWU U TPAOUKIN

YMETh
[l ompenensaTh 3HaUeHHE (QYHKLMU 110 3HAUSHHUIO apryMEHTa MPU PA3JIMYHbIX CIIoco0ax 3a1aHusl (PyHKIUHY,

[l cTpouTh rpa@uKu U3yYEHHBIX (PYHKIIHIA;

[l onuchIBaTh MO rpaduKy U B MPOCTEHIINX Caydasx Mo (GopMysie MOBEIEHHE U CBOWCTBA (PYHKLIUH,
HaXoAuTh Norpaduky GyHKIMKA HAaUOOJBIINE U HAMMECHbBIIINE 3HAUCHHUS,

[l pemarh ypaBHEHHUS, TPOCTEHUIIINE CHCTEMbI YPABHEHH, HCIIONIB3Ys CBOMCTBA (DYHKIIMH M UX TPa(UKOB;

[ HMCcronp30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B PAKTHYECKOM AEATEIHHOCTH U TOBCETHEBHOM KU3HU
TS

[ omucaHus C NOMOILBIO GYHKLIUH pa3IMUHbIX 3aBUCUMOCTEH, IPEACTAaBICHUS UX TpapUUecKH,



WHTEpIpETaIuu TpaduKoB;

YPABHEHUA 1 HEPABEHCTBA

YMETb
O

I o R

O

peliaTh palMoHalbHbIe, MOKa3aTeNIbHbIE U JIoTapu(pMUUECKe YpaBHEHUS U HEPaBEHCTBA,

MPOCTEHIINE UPPALMOHATBLHBIEH TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

COCTaBJIATh YPaBHEHHS U HEPABEHCTBA MO YCIOBUIO 33]1a4H;

UCIOJIb30BATh JJIsl NPUOIMKEHHOTO PEIlIeHUs] ypaBHEHUI U HEPaBEHCTB IpaduuecKuil MeTo;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN MPOCTEHIINX YPAaBHEHUM U UX CUCTEM;
HCIIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS U YMEHHS B IPAKTUYECKOM JESTEIbHOCTH U TTOBCETHEBHOM KU3HU
TUISL:

MIOCTPOCHHUS U UCCIIEIOBAHUS TPOCTEHIIINX

MmareMaruueckux moaeneii; OJIEMEHTBI KOMBUHATOPUKU
N TEOPUU BEPOATHOCTU

YMETb!
0

0
0

peuaTtb HpOCTGfIIHHG KOM6I/IHaTOpHBIe 3aJa4yud METOJ0M Hepe6opa, a TaKK€ C UCITIOJIb30BAHUEM U3BECTHBIX
hopmyu;

BBIUUCIIATH B IPOCTEHIINX CIIydasixX BEPOSTHOCTU COOBITUI HAa OCHOBE MOJICUYETA YKMCIIa UCXO0B;
HUCIIOJIB30BAaTh HpI/IO6peTéHHI)IC 3HAaHUA U YMCHHA B HpaKTI/I‘IGCKOI\/JI JACATCIIBHOCTHU U HOBCGI[HCBHOﬁ KHU3HU
TUISL:



0
0

aHaJIn3a PCAJIbHBIX YHUCJIIOBBIX JAHHBIX, TPCACTABJICHHLIX B BUAC JUArPAMM, Fpaq)I/IKOB;
aHaJIn3a I/IH(I)OpMaL[I/II/I CTATUCTUYCCKOI'0 XapaKTepa.

I'eomerpus

yMEThb

O

O

I

U
0

pacCiio3HaBaTh Ha YCPTEkKaAX U MOACIIAX ITPOCTPAHCTBCHHBIC (bOpMBI; COOTHOCHUTDb TPEXMECPHEIC OOBEKTEI €
HnX OIIMCaHUAMH,

M300paXKEHUSIMU;
OIMKCHIBATH B3aMMHOE PACIOJIOXKEHUE MPAMbBIX M IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh

CBOM CYXICHHA 003TOM PACIIOJIOKCHH U,
AHAJIIM3UPOBATL B HpOCTCfIH.IHX CJIydadax B3aUMHOC paCIIOJIOKCHUC 00BEKTOB B IMPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAHHHUKH M KPYTJIBIE TEJIa; BBITIOJIHIATH YEPTEKH 110 YCITOBUSAM 3a/1a4;
CTPOUTH MPOCTEHIINE CeYSHUs KyOa, TPU3MbI, TUPAMUJIbL;

penaTh IIaHUMETPUIECKUE U TIPOCTEHIITNE CTEPEOMETPUICCKUE 3aa9i Ha HaX 0K ICHHE
TE€OMETPUUYECKUX BEIIMYUH (JIHH, yTJIOB, IO, 00hEMOB);

HCIIOJIB30BaTh MPHU PEIICHUH CTEPEOMETPUICCKUX 3a/1a4 INIAaHUMETPUIECKUEe (DaKThl U METOJIBI;
MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKACHUS B XOJI€ PEIICHUS 3a/1a4;

HCIIOJIB30BAThb HpI/IO6peTeHHHC 3HAHUA U YMCHUSA B HpaKTquCKOﬁ JACATCIIbPHOCTH 1 HOBCG,Z[HCBHOﬁ KHU3HU JJIA:

O

0

ucclieoBaHusl (MOJeTUPOBaHM) HECTIOXKHBIX IPAKTUYECKUX CUTYALMI Ha OCHOBE U3yYEeHHBIX (POPMYII U
CBOMCTB (uryp;

BBIUHCIICHUS] 00BbEMOB U IUIONIAJIEH TOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPU PELLICHUU

IPAKTUYECKUX 3aJjay,UCHOJIb3Yys IPU HEOOXOAUMOCTH CIIPAaBOYHUKH U BBIYUCIUTENbHbIE YCTPOUCTBA.



1. Conepxanue yaeOnoro npeamera «MaremaThKay

Maremaruka (anreOpa 1 Hauajga MaTeMaTHUYECKOTO aHaJIN3a)

1. JlelicTBUTEIbHBIC YHCIIA

[enble u panroHANbHBIE YKCa. J[elcTBUTENbHBIE Ynciia. beckoHeuHOo yObIBaromas
reoMeTpuuecKas mporpeccus. ApupMeTHIecKuii KopeHb HaTypaabHOU cTenieHu. CTereHsb ¢
pPalMOHAIBHBIM U ICMCTBUTEIIBHBIM MTOKA3aTEISMH.

2. CreneHHast GyHKIUS

CrenenHas QpyHKMs, €€ cBolicTBa U rpaduk. PaBHOCHIIbHBIE ypaBHEHUS U HepaBeHCTBa. MppanuoHanbpHble

ypaBHCHHSI.
3. IloxazarenbHas QpyHKIUS

[TokazarenpHas QyHkuus, e€ cBoicTBa u rpaduk. [lokazarenbHble ypaBHEHUS.

IToka3aTennHEIC HCPaBCHCTBA. CucTeMsl ITOKa3aTeIbHBIX ypaBHeHPIfI 1 HCPABCHCTB.

4. Jlorapudmudeckas QyHKINS

Jlorapudmel. ColicTBa norapupmoB. JlecaTuuHble U HaTypaibHble Jorapudmel. Jlorapudmuyeckas

¢bynkuus, e€ coiictBau rpaduk. Jlorapupmuueckue ypaBHeHus. Jlorapupmudeckne HepaBeHCTBA.

5. TpuroHomerpuueckue (popMyJbl

Paguannas mMepa yria. [IoBopoT Touku BOKpYr Hayajia KoopauHatr. OnpeneneHue cuHyca, KOCUHyca U
TaHreHca. 3HAaKM CHUHYyca, KOCHMHYCAa M TaHI€HCAa. 3aBHCHUMOCTb MEXKIY CHHYCOM, KOCHHYCOM U
TAHI€HCOM OJIHOTO M TOrO K€ yrjla. TpuroHomerpuueckue ToxaectBa. CHHYC, KOCUHYC U TaHTEHC
yriaoB o u o. @opMyiibl cnoxeHus. CHHYC, KOCUHYC M TaHT€HC JIBOMHOIrO yrya. @opMyiibl IPUBEIEHUS.
CymMma 1 pazHOCTb cuHYCOB. CymMMa M pa3HOCTb KOCHHYCOB.

6. TpuroHoMmeTpuvecKre ypaBHEHHS

VYpaBHeHue COS X = a. YpaBHeHHe sin X = a. YpaBHeHHe tgX = a. Pemenne TpuroHoMeTpudeckux
YpaBHEHUM.

7.  TpuroHomerpuueckue (QyHKIUH
Tpuronomerpuueckue GyHkimu y T Sin X,y 7 cos X, y [ tgx, Yy [I cfgx , uX CBOMCTBA U TpadUKH.
OOGpaTHBIE TPUTOHOMETPUYECKHE (PYHKIINU, UX CBOICTBA U rpaduku.

8. IlpousBojHas U ee IpUMEHEHHE

IIpousBoaHasi. IIpounsBoaHas CTEIEHHOU ¢ynkuuu.  IlpaBuia
muddepenipoBanus. [IpousBogHbIe HEKOTOPBIX 3JIEMEHTAPHBIX (DYHKIUH.
['eomeTpryecknii CMBICT IPOU3BOJIHOM.

9. TlpumeHeHHE MPOU3BOIHON K UCCICTOBAHHIO (PYHKITUH.
Bospacranune u yObiBaHue (QyHKIUH. DKCTpeMyMbl GyHKIMU. Hanbonplime W HaMMEHBIINE 3HAUYCHUS

¢bysakun. [Ipon3BoaHAIBTOPOrO MOPSIIKA.

10. Hurerpan.



[TepBoobOpaznas. [IpaBuna HaxoxaeHus nepBooOpasubix. [nomane KpUBOIMHEHHON Tpaneuuu u
uHTerpan. BorurcneHuenuHTerpaios.
[IpumeHneHue MpoM3BOIHON U MHTETPajia K PEHICHUIO MPAKTUYECKUX 3a]1a4.

11. Kombunaropuka .

[IpaBuno npoussenenus. [lepectanoBku. Pazmenienus 6e3 moBropernii. Couetanust 6€3 MOBTOPEHUH U OUHOM
HeroTona.

12. DnemeHTsl TeOpUHU BeposiTHOCTEH CTaTHCTHKA
Crny4aiinple BenuduHbl. L{eHTpanpHbie TeHaeHInd. Mepbl pa3opoca.
BepositHoCTh coObITHS. ClIO’KEeHNE BEPOATHOCTEH. BEpOsSTHOCTH TPOM3BEICHUST HE3aBUCUMBIX COOBITHH.



Maremaruka (I'eomerpus )

1.BBeneuu
e

IIpenmer crepeoMerpun. AKCHOMBI cTepeoMeTpun. HEKOTOpbIE ClIeACTBUS U3 aKCHOM.
2. IlapannensHOCTh MPSAMBIX U IJIOCKOCTEH

HapaHHeJ'IBHOCTB IIPsAMBIX, HpHMOﬁ H IIOCKOCTH. B3ammuoe PacCIIOJIOXKECHUEC ABYX IIPSMBIX B

MPOCTPAHCTBE. YTOJI MEXAYABYMs mpsimbiMu. [lapamiensHocTs miockocTei. TeTpasap u napaiienenumne].

3. [lepneHAUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH

IlepneHquKyISIpHOCTD MPSAMOM U IUIOCKOCTHU. [lepnenauKyIsip 1 HaKJIIOHHBIE. YTOJI MEXKIY
IIPSIMOM U INIOCKOCTBIO. /[ByrpanHbIil yrou. IlepneHuKynsspHOCTh INIOCKOCTEN.

4, MHOTOTpaHHUKHU

[Tonsitue Muororpannuka. [lpusma. [Tupamuna. [IpaBuIbHBIC MHOTOTPAHHUKH.

5. BekTopsl B mpocTpaHCTBeE.

[TonsiTue BekTopa B mpocTpaHncTBe. CloKeHUE U BRIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha

yucino. KoMimanapable BEKTOPBI.

6. MeTo1 KOOpIMHAT B TPOCTPAHCTBE

JlexapToBbI KOOpAMHATEI B IPpOCTpaHCcTBE. DOpMyIia paCCTOAHUSA MEXAY ABYMS TOUKaMU. Y paBHEHUS
cdepsl 1 mockoctu. Dopmyna paccTosHUSA OT TOUKU J0 MIOCKOCTH. CKaIsIpHOE IPOU3BEACHHE
BEeKTOpOB. KoJmnHeapHbIe BEKTOPEI.

1. [unmueAap, KOHYC, map

Hunmuuap u koHYC. YcedeHHbI KoHyc. OCHOBaHUE, BRICOTA, OOKOBAasi IOBEPXHOCTh, 00Opa3yromias,
pa3BepTka. OceBbleceueHus U CeueHus, mapauienbHble ocHoBaHuto. [llap u cdepa, ux ceyenus,
KacaTtelibHasl TNIOCKOCTh K cdepe.

8. O0beMsbI Tel

OObeMbl TE U IIomaamn ux HOBCpXHOCTCfI. [TousTue 00 o0beme Tena. OTHOIICHIE 00BEMOB HO,[[OGHBIX TECII.

9. IloBTOpEHuUe






