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l'[.na}mpyeMbI NMpeaAMETHBIC PE3YJIbTAThI

MaremaTuka: aﬂreﬁpa U HAYa/JIa MAaTEMATHYCCKOIo aHajin3a, recoMeTpus

ba3oBblii ypoBeHb
«IIpo6JieMHO-PyHKIIMOHAIbHBIE PEe3yJIbTATHD)

Yriayo6/eHHblii yPOBEHb
«CHCcTeMHO-TeopeTHYeCKHE Pe3yJbTAThI»

Pasznen

|. BbIyCKHHK HAYYUTCHA

II1. BeInyCKHUK MOJy4YUT
BO3MOKHOCTh HAYYHThCS

1. BbImyCKHUK HAYYUTCH

IV. BbInyCKHHK IOJY4YUT
BO3MOKHOCTh HAYYHThCSH

Ilesau ocBOeHUs
npeaMera

JIJ1s1 McTioIb30BaHus B
MOBCEIHEBHOM JKU3HU U
o0ecIreYeHH s BO3MOKHOCTHU
YCIIELTHOTO MPOJIOJIKEHUS

,ZZJZ}Z paseumusl MoluliieHUusl,
UCNONIL308AHUSA 6 NOBCEOHEBHOU
HCU3HU

U obecneverus 603MONCHOCHU

[na yeniemsoro
IPOAOIKEHUs 00pa30BaHUS
IO CIIELUATbHOCTSM,
CBSI3aHHBIM C IIPHUKJIAHBIM

Jlns obecneuenus
B03MOJCHOCIU YCNEUHO20
NPOO0NAHCEHUS 00PA30BAHUS
no CneyuatbHOCMsM,

o0pa3oBaHus 10 VCHeuno20 nPooOIHCEHUS. UCTIOJIb30BaHUEM CBA3AHHBIM C
CIICOUAaJIbHOCTAM, HE 06pa306aHu}1 no MaT€MaTUuKn ocywecmeleHuem HayLIHOZZ u
CBSI3aHHBIM C IPUKJIIATHBIM CNeyuaIbHOCmAM, He uccne008amenbCKoll
HUCIIOJIB30BAHHUEM CBA3AHHbIM C npumadelM oesamenvHocmu 6 obaacmu
MaTeMaTHKH UCNONb308AHUEM MAMEMAMUKU MaAmMemMamury U CMeHCHbIX
HayK
TpeboBanusi K pe3yjbTaTam

Dnemenmut meopuu
MHOJIcecme u
MamemamuiecKkoil
J102UKU

-OnepupoBath Ha 6a30BOM
YPOBHE' TOHATHAMI:
KOHEYHOE MHOXECTBO,
AJIEMEHT MHOKECTBA,
MOJIMHOXKECTBO, IEpECEUCHHE
U 00bEIMHEHUE MHOXKECTB,
YHCIIOBbIE MHOXKECTBA Ha
KOOPJIMHATHOM IIPSIMOH,

- Onepupoeamb2
NOHAMUAMU. KOHEeUHOoe
MHONCECMBO, INEMEHM
MHOdHCECm8a,
NOOMHOMNCECMEO,
nepeceueHue u
00veOUHeHUe MHOXCECmS,
YUCTI08bLE MHONCECTNEA HA

—  CBOGOJIHO ONIEPHPOBATE
MOHSATUSAMHU: KOHEUHOE
MHO’KECTBO, DJIEMEHT
MHOECTBA,
IMOJIMHOKECTBO,
nepeceyeHue,
o0benuHEeHre U pa3HOCTh

MHOXKECTB, YHCJIOBBIC

—  Jlocmuoicenue
pe3yibmamos pazoeid
Il;
onepuposams NOHAMueM
onpeoeneHusl,
OCHOBHBIMU 8UOAMU
onpeoenerull,
OCHOBHBLIMU BUOAMU

! 3nech v fanee: pacnosHaBaTb KOHKPETHbIE MPUMEPbI OBLLMX MOHATUI MO XapaKTEPHbIM MPU3HAKaM, BbIMO/HATL AECTBUA B COOTBETCTBUM C OMNpPeAeeHNEM 1 NPOCTEMLLIMMM
CBOMCTBAMM NMOHATUM, KOHKPETU3MPOBATb NPUMepamm obume NoHATUA.
% 3ech 1 ganee; 3HaTb ONPeAENeHUe NOHATUA, YMETb MOACHATb Er0 CMbICA, YMETb UCMOb30BATh MOHATUE U €r0 CBOWCTBA NPU NPOBEAEHUM PACCYKAEHMI, PELLEHUN 3aau.
% 3ecb 1 fanee: 3HaTb ONpeeneHNe NOHATUA, 3HATb U YMeTb 0BOCHOBBIBATL CBOWNCTBA (MPU3HAKM, ECAM OHM €CTb) NMOHATUSA, XapaKTEPNU30BaTh CBA3M C APYrUMU NOHATUAMM,
npeAacTaBaAn 04HO NMOHATUE KaK YacTb LLeNIOCTHOrO KOMMEKCA, UCMO/1b30BaTb NOHATME M €ro CBOMCTBA NP NPOBEAEHMM PACCYKAEHWUI, AOKA3aTeIbCTB, PeLLEHNUM 33434,




OTPE30K, UHTEPBAJI;
-OnepUpoBaTh Ha HA30BOM
YPOBHE NOHATUAMMU:
YTBEP)KJICHHE, OTPULIAHUE
YTBEP)KJCHUSI, UCTUHHBIE U
JIOXKHBIE YTBEPKICHUS,
IPUYMHA, CIE/ICTBUE,
YACTHBIN clTydail 0011ero
YTBEPXKJICHUSI, KOHTPIIPUMED;
HaXO/UTh NepecedeHue 1
00bETUHEHNE IBYX
MHOYECTB,
MPEJCTaBICHHBIX
rpaduuecKu Ha YMCIOBOI
MIPSIMOM;
CTPOUTH HA YHUCIIOBOI
MPSIMOM TIOJIMHOKECTBO
YHCIOBOTO MHOKECTBA,
3aJJaHHOE POCTENUIINMU
YCIIOBHSIMU;
pacro3HaBaTh JOKHBIE
YTBEP)KICHUS, OLIMOKU B
paccyXIeHHSIX, B
TOM YHCIIE C
WCTIOJIb30BaHUEM
KOHTPIPUMEPOB.

B noeceonesnoii scuznu u
npu u3yueHuu Opyaux
npeomemos:
UCIIOJIb30BaTh YHCIIOBBIE
MHO>KECTBa Ha
KOOPAMHATHOU IIPSAMOM

KOOPOUHAMHOU NPSAMOU,
ompe30K, uHmepaai,
NOLYUHMeEP8Al,
NPOMENCYMOK C
8bIKOIOMOT MOYKOL,
epaghuueckoe
npeocmasienue MHO#CeCcms
HA KOOPOUHAMHOU
NAOCKOCMU;

onepupoBamv NOHAMUAMU.
ymeepaicoenue, ompuyanue
VMBEPIHCOeHUsl, UCMUHHbLE
U JIOJICHBLE YMBEPIHCOCHUS],
NpUYUHA, Cle0Cmaue,
yacmuwlll cryyai oouje2o
VMEepIHCOeHUs,
KOHmMpnpumep;

npoeepsmy
NPUHAONIEHCHOCHID
NEMEHMA MHONCECMBY,
HAxXo0umsv nepeceveHue u
00beOUHEeHUE MHOJICeCE, 6
MoM uuce
npeoCcmasieHHbIX
epaghuyecku Ha YUCI0801l
NpAMOU U HA
KOOPOUHAMHOU
NIOCKOCMU;

npo8ooUms
JdokazamenbHble
paccyxcoenusi s
000CHOBAHUA UCTMUHHOCMU
VMBepHCOeHUIL.

MHOXECTBA Ha
KOOPJAMHATHOU MPSIMOiA,
OTPE30K, HHTEPBAJI,
MOJIYMHTEPBAL,
MIPOMEXKYTOK C
BBIKOJIOTOM TOYKOM,
rpaduueckoe
IpeCTaBICHUE
MHOECTB Ha
KOOPJAMHATHOU
MJIOCKOCTH;
3a/1aBaTh MHOKECTBA
NEepEeYnCIICHuEM 1
XapaKTEePUCTUUCCKUM
CBOWCTBOM;
ONEePUPOBATH MOHIATHIMU:
YTBEPKJICHHUE, OTPUIIAHUE
YTBEPKJI€HUSI, ICTUHHbBIE
Y JIO’)KHBIE YTBEPKICHUS,
NpPUYMHA, CIEICTBHE,
YaCTHBIN cTydaid 00111ero
YTBEPKJICHHUS,
KOHTPIIPUMED;
MIPOBEPSTH
MIPUHA]IC)KHOCTh
2JIEMEHTa MHOXECTBY;

-HaXOJUTh TIEpEeCceUeHUe 1

00BbeTMHEHNE MHOYKECTB, B

TOM YHCJIE TPEACTABICHHBIX

rpadu9YecKy Ha YUCIOBOU

IIPSIMOM ¥ Ha KOOPJAUHATHOMN

IJIOCKOCTH;

MPOBOJIUTH

meopem;

NOHUMAMb CYymb
KOC8EHHO20
ooxkazamenbcmeda,
onepuposamu
NOHAMUAMU CUEMHO20 U
HeCcuemHo2o
MHOJICECBA;
APUMEHAMb MemoO
Mamemamuyeckoll
UHOYKYUU O
nposedeHus
paccysicoeruil u
00Ka3amenbcme u npu
peuleHuu 3a0au.

B nosceonesnou sxcusuu u

npu u3yyeHuu opyeux
npeomemos:
UCNONb308aMb
meopemuxo-
MHOIHCECTNBEHHDILL S3bIK
U A3bIK JI02UKU 015
ONUCAHUSL PEATbHBIX
npoyeccos u s61eHul,
npu peuienuy 3a0ay
opyeux yueOHvix
npeomemos




JUTsL OTIMCAHMSI PEATbHBIX
MIPOIIECCOB U SIBJICHUH;
MPOBOJIUTH JIOTHUECKUE
paccyXIeHus B
CUTYAIHUSX TOBCECTHEBHON
KU3HH

B nosceonesnoti srcuznu u npu
usyyeHuu opyaux
npeomemos:
UCNOIL308AMb YUCTOBbLE
MHOJICECMBA HA
KOOPOUHAMHOU NPAMOU U
HA KOOPOUHAMHOU
NIIOCKOCMU 015 ONUCAHUSL
PeanbHbIX NPOYeccos u
A6NIeHUlL;
npoeoounv
odokazamenvHole
PACCYHCOeHUsL 8 CUMY AYUSX
NOBCEOHEBHOU HCUZHU, NPU
peuleHul 3a0ay u3z opyeux
npeomemos

JloKazaTebHbIE
paccyKaeHus it
000CHOBaHUS
HCTUHHOCTHU
YTBEPKICHUM.

B nosceonesnoii orcusnu u
npu uzydeHuu opyux
npeomemos:
HCIOJIb30BaTh YHCIOBBIC
MHO>KECTBa Ha
KOOPJAMHATHOU NPSAMOUN 1
Ha KOOPJIMHATHOMN
IIOCKOCTH JIJISI O CAHUS
pEeaNbHBIX MPOLECCOB U
SIBJICHHI;

POBOJIUTH
JIoKazaTeIbHbIE
paccyKJIeHus B
CUTYaIUIX
TMOBCEHEBHOM KH3HU,
MpY PEUICHUH 3a7a4 U3
JIPYTUX MPEIMETOB

Yucna u
sbIparrcenus

OmnepupoBath Ha 6a30BOM
YPOBHE TIOHSATHSIMU:
1[eJ10€ YHUCTIO0, AETUMOCTh
YHCell, OOBIKHOBEHHAS
Ipo0b, eCATUIHAS
Ipo0b, pallOHATEHOE
YHCITI0, MPUOTMKEHHOE
3HAYEHUE YNCIIa, 9acTh,
JI0JIs, OTHOIIICHUE,
MIPOIICHT, TIOBBIIICHUE U
MTOHIKEHUE Ha 3aJJaHHOE

—  (C80000HO onepuposamu
NOHAMUAMU. Yelloe YUCTO,
oenumocms yucel,
00bIKHOBEHHAsL OPOOb,
decamuunas opoow,
PAYUOHATIbHOE YUCITIO,
NPUOIUINCEHHOE 3HAYEHUE
wyucia, 4acmeo, 00JiA,
omHoulenue, npoyeHm,
nosbluleHUue U NOHUICEHUEe
Ha 3a0anHOe YUCIIO

— CB000OJIHO ONIEpUPOBATH
MOHATHAMHU: HaTypaJIbHOE
YHCII0, MHOXKECTBO
HATypaJbHBIX YUCEIT,
LIEJIOE YHCJI0, MHOYKECTBO
LIEJIBIX YHCET,
OOBIKHOBEHHAsI IPOOb,
JecsATUYHas Apoob,
CMEILIAHHOE YHCIIO,
palnroHaIbHOE YHUCIIO,
MHOKECTBO

Jlocmuoicenue
pe3yibmamos pasoeina
Il;

€c80000HO Onepuposamv
YUCTOBLIMU
MHOMHCECMBAMU NPU
peuteHuu 3a0ay;
NOHUMAMb NPUYUHDL U
OCHOBHbLE uoeu
pacuiupeHus Yuci08bix
MHOJCECMSB;




YHCII0 POIICHTOB,
MaciTao;

OIepupoBaTh Ha 6a30BOM
YPOBHE MOHSATUSMH:
norapudm yuca,
TPUTOHOMETPHUYECKAs
OKPY>XKHOCTb, TpalyCHas
Mepa yriia, BeTu4rnHa
yria, 3aJaHHOTO TOUYKOU
Ha TPUTOHOMETPUYECKOU
OKPY>XKHOCTH, CUHYC,
KOCHHYC, TAHTCHC U
KOTaHT€HC YTJIOB,
UMEIOIIUX
MIPOU3BOJIBHYIO
BEJIMYMHY,

BBITIONTHSATh
apupMeTHIECKHe
JIEWCTBUSA C LIEJIBIMA 1
parMoHaIbHBIMU
YHCIIaMU;

BBITIOJTHSTH HECTIOKHBIE
npeoOpa3oBaHUs
YHCIIOBBIX BBIPAKCHHM,
COJIepKAIINX CTETIEHU
YuCe, TH00 KOPHU U3
qucen, 100 Jorapu@mbl
qrcen;

CpaBHHBATh
paloHaIbHbIC YHCIa
MEXTy COOOM;
OLICHUBATh U CPAaBHUBATD
C palMOHaJIbHBIMU

npoYeHmos, Macuimao,
npUBOOUMb NPUMEPbL YlUce
C 3Q0AHHBIMU CEOLCMBAMU
oenuMocmu;

onepuposamv NOHAMUAMU.
Jnozapugm uucaa,
MPULOHOMEMPULECKAsL
OKPYICHOCMb, PAOUAHHASL U
2paodychas mepa yaid,
BEUYUHA Yeld, 3A0AHHOO0
MOYKOU Ha
MPUOHOMEMPUHECKOLL
OKPYIICHOCMU, CUHYC,
KOCUHYC, MAH2EHC U
KOMAH2eHC Y208,
UMEIOUUX NPOUZBOTLHYIO
BEIUYUHY, YUCIA € U T,
6bINOIHAMb
apugmemuueckue
oeticmeus, couemasl
YCmHble U NUCbMEHHbLE
npuembl, NPUMeHsISL npu
Heobxooumocmu
BbIYUCTUMETIbHbLE
ycmpoucmea;

HAxo0ums 3Ha4eHus KOpHs
HamypanibHoU cmenetu,
cmenenu ¢ payuoHAIbHbIM
nokasamenem, iozapugma,
UCNONL3YS NPU
Heobxooumocmu
BbIYUCUMETIbHbIE
ycmpoucmaea;

paLMOHAIBHBIX YHCEIL,
MppanoHaJIbHOE YUCIIO,
KOpPEHb CTEICHH N,
JIEHCTBUTEIIFHOE YHCIIO,
MHOECTBO
JIEHCTBUTEIIHLHBIX YHCE]T,
reoMeTpuyecKas
MHTEpIIpeTaIus
HATypaJbHBIX, LEIBIX,
pallMOHAJIbHBIX,
JICHCTBUTEIIHHBIX YHCEIL,
IMOHUMATh U OOBICHSITH
pa3HUILY MEXIY
MMO3HUITHOHHON 1
HEIMO3UIIUOHHON
CHCTEMaMU 3aI1cH
YHCEeTI,

MEePEBOIUTH YUCIIA U3
OJHOM CHCTEMBI 3aIUCH
(cucTeMbl CUHCIIEHUS) B
ApYTyo,

JIOKa3bIBaTh U
HCMOJIb30BATh MPU3HAKU
JETUMOCTH CYMMBI U
MPOU3BEICHUSI TIPU
BBIIIOIHCHUU
BBIYMCIICHHUH U PEIICHUN
3ajad;

BBINOJIHSTh OKPYTJICHHE
palOHANBHBIX U
HUPPALMOHATIBHBIX YHCET
C 33JJaHHOM TOYHOCTBIO;
CpaBHUBATH

81a0emsv OCHOBHbIMU
NOHAMUAMU MeopUl
denumocmu npu
PpeweHuu CmaHOapmHuix
3a0ay

umems O6azovle
npeocmasieHus o
MHODICECmEe
KOMNIEKCHBIX YUCEL;
C80000HO BbLINOIHAMD
MOodHCOeCmEeHHble
npeobpazosanus
MPULOHOMEMPUYECKUX,
Jl02apupMuiecKux,
CmeneHHvIX
BbIPANCEHULL,

enadems opmynotl
ouroma Heromona,
NPUMEHAMb NpU
peuleHuu 3a0ay
meopemy 0 TUHEUHOM
npeocmasnenuu HOJJ;
NPUMEHAMb NpU
peutenuu 3a0a4
Kumarickyro meopemy
00 ocmamkax,
NPUMEHAMb Npu
pewenuu 3a0a4 Manyro
meopemy Pepma,
yMemb GbINOIHAMb
3anuck Yyucia 8
NO3UYUOHHOU cucmeme
cuucnenus;




YHCJIaMU 3HAaYEHUS
LIENBIX CTEIEHEHN Ynce,
KOpHEH HaTypajabHON
CTEIICHH U3 YHCEll,
morapu)MOB YHUCEIl B
IIPOCTBIX CIIy4asix;
n300pakaTh TOUKaMH Ha
YHUCJIOBOW IPSIMOM LIETIbIE
U pallMOHAJIBHBIC YHCJIIA;
M300pakaTh TOYKAMH Ha
YUCJIOBOU MPSIMOM LIENIbIE
CTEIIEHU YHCEll, KOPHU
HaTypaJIbHOM CTEIICHU U3
quce, JJOrapu(Mbl yuce
B IIPOCTBIX CIIy4asix;
BBITIOJHATH HECTIOKHBIE
peoOpa3oBaHus LEIbIX U
JTPOOHO-palMOHATIBHBIX
OYKBEHHBIX BbIPA’KEHUM;
BBIPAXKATh B IPOCTEHIINX
Cllydasix U3 paBeHCTBa
OJIHY IIEPEMEHHYIO YEPE3
ApPYTHE,

BBIUUCIIATH B IIPOCTHIX
Cllydasx 3HaYCHUs
YHCJIOBBIX U OYKBEHHBIX
BBIPAKCHMUI,
OCYILIECTBIISS
HE00XO0AUMBIE
MIOJICTAHOBKHU U
npeoOpa3oBaHus;
M300paxarhb
CXEMaTU4ECKH yroJl,

—  NOIb308AMbCA OYEHKOU U
NPUKUOKOU NpU
NPAKMu4ecKux pacyemax,
npoBOOUNb NO U36ECHBIM
Gopmynam u npagunam
npeobpazosanus
OYKBEHHBIX BbIPANHCEHULI,
BKIIOUAIOWUX CIENeHU,
KOPHU, 102apughmsl u
mpucoHoMempuiecKue
dyHryuu;

HAaxoO0umv 3Ha4eHus
YUCTIOBBIX U OYKGEHHBIX
BbIPAICEHU, OCYUWYECBIISS
Heobxooumvle
NOOCMAHOBKU U
npeobpazosanus,
uzobpasxcamo
cxemamu4ecku yeoi,
8eUYUHA KOMOPO2O
8bIpAdICEeHa 6 2padycax uiu
paouauax;

UCNONb306aMb NPU
peutenuu 3a0a4 mabaiuyHvle
3HAYEeHUs]
MPUSOHOMEMPULECKUX
Gdynryuii yenos;
BbINOIHAMD NEPEBOO
BEUYUHBL Yd U3
PAOUaHHOL Mepbl 8
2PaodyCcHy0 U 00pammo.

B noeceonesnoii srcuznu u npu

JIEUCTBUTENBLHBIC YUCIIA
pa3HbIMH crioco0amu;
YHOPSA0YHUBATh YHCIIA,
3amucaHHbIC B BUJE
OOBIKHOBEHHOHN 1
JECSITUYHOM 1po0u,
YHUCIIa, 3alIUCaHHBIE C
HCIIOJIb30BAaHUEM
apumMeTuyecKoro
KBaIPaTHOTO KOPHS,
KOpHEi cTeneHu 0oIbIe
2,

Haxoauth HOJl 1 HOK
pPa3HBIMH CTIOCOOAMH 1
WCIIOBh30BaTh UX MPH
pelieHun 3a1ay;
BBITIOJTHATH BBIUUCTICHUS
U IpeoOpazoBaHMs
BBIPaKCHU,
coJiepKaIInx
JIeMCTBUTEIILHBIC YHCIIa,
B TOM YHCJI€ KOPHU
HaTypAJIbHBIX CTEIICHEN;
BBITIOJTHATH CTaHIaPTHHIC
TOX/I€CTBEHHBIC
npeoOpa3oBaHUs
TPUTOHOMETPUIECKUX,
norapupMuIEcKuX,
CTENIEHHBIX,
HppaMOHATIbHBIX
BBIPAYKECHU.

B nosceonesnou sxcusHu u

NPUMEHIMb NpU
peutenuu 3a0a4
MeopemuKo-yuciosbie
@dyHKYUU: YuCco u
cymma Ooenumernell,
@ynxyuro Dinepa;
NPUMEHSIMb NpU
peuwenuu 3a0ay yenHvle
opobu,

NPUMEHSIMb NpU
peuwieHuu 3a0a4
MHO2OUJIEHbL C
oelicmeumensHbIMu U
yenvimu

K03 puyuenmamu;
61a0emsv NOHAMUIMU
npUBOOUMBLU U
HenpugooUMbll
MHO2OUIeH U NPUMEHSIMb
UX npu peuleHul 3a0a4;
NPUMEHAMb Npu
peuleHuu 3a0ay
OchosHyro meopemy
aneeopwi;

NPUMEHAMb Npu
peutenuu 3a0a4
npocmeuiuiue QyHKyuu
KOMNJIEKCHOU
nepemeHHoU KaK
2eomempuieckue
npeobpazosanus




BEJIMYMHA KOTOPOTO
BBIp@)KEHA B Tpajaycax;
OLICHUBATh 3HAKU CUHYCA,
KOCUHYCa, TAHI€HCa,
KOTaHT'€HCa KOHKPETHBIX
YTJIOB.

B noesceonesnoii sorcusnu u

npu u3yyeHuu opyeux
VueOHbIX NPeOMemos:
BBITIOJIHATH BBIYUCIICHUS
IIPU PELICHUH 3a7a4
IIPAKTUYECKOTO
XapakTepa;

BBINOJIHATh
MPAKTUIECKUE PACUETHI C
HCIOJIb30BAHUEM TIPH
HE00X0AUMOCTH
CIPaBOYHBIX MaTepPHaJIOB
Y BBIYHCIIUTEIHHBIX
YCTPOMCTB;

COOTHOCHUTH peaslbHbIE
BEJIMYUHBI,
XapaKTePUCTHKH
00BEKTOB OKPY’KaIOIIETO
MHpA C UX KOHKPETHBIMU
YHCIIOBBIMH 3HAUYCHUSIMH,
WCTIOJIH30BATh METOIBI
OKpYTJICHUS,
npUOIHKEHUS U
MPUKUJIKU TIPU PEILICHUH
MPAKTUYECKHX 3a/1a4
IIOBCEIHEBHOM JKU3HU

uzyyeHuu Opyeux yueOHwix
npeomemos:

BbINOAHAMb OCUCMEBUSL C
YUCTOBLIMU OAHHBIMU NPU
peutenuu 3a0a4
NPAKMUYECKo20 Xapakxmepa
U 3a0a4 U3 pasiuyHbIX
obnacmetl 3HaHUL,
UCnob3ysa npu
Heobxooumocmu
CNpasoyHvle Mamepuaivl u
BLIYUCTUMEIbHBLE
ycmpoucmea;

oYyeHusamv, CPAGHUBAMb U
UCNONB308AMb NPU
peuleHuy NPaKkmu4eckux
3a0a4 YUCi08ble 3HAYEHUs.
PeanbHbIX 8eIUYUH,
KOHKpemHble YUCTI08ble
Xapaxkmepucmuxu
00bEKMO8 OKPYAHCAIOUe20
mupa

npu u3y4eHuy Opyeux
npeomemos:

BBITMOJIHATH U OOBACHATH
CpPaBHEHHUE PE3YyJIbTaTOB
BBIYMCIICHUN TIPU
pELICHUH TPAKTUIECKUX
3a/1a4, B TOM YHUCJIe
pUOIMKEHHBIX
BBIUMCIICHUM, HCTIONb3YS
pa3HbIC CIIOCOOBI
CpaBHCHUH;
3aMnMchIiBaTh, CPABHUBATD,
OKPYIJISATh YHCIIOBBIE
JaHHBIE peaTbHBIX
BEJIMYHH C
UCIIOJIb30BaHUEM Pa3HbIX
CUCTEM HU3MEpPEHUSs;
COCTaBJISITh M OLIEHUBATh
pa3HBIMH cIlIOcOOaMu
YHCIIOBBIE BEIPAKECHUS
IpU PELICHUU
MPAKTUYECKHX 3a/1a4 U
3a/1a4 U3 IPYyrux
y4eOHBIX MPEIMETOB




Ypasnuenusa u
HepageHncmea

Pemates nuHeliHbIe
ypaBHEHUS U
HEpPaBEHCTBA,
KBaJ[paTHbIC YPAaBHEHMUSI,;
pemarb
jorapupmMuUecKue
ypaBHeHus Buza log 5 (bx
+ ¢) = d u nmpocreiimme
HepaBeHCTBa BUJA log 4 X
<d;

pelaTh noka3aTelbHble
ypaBHEHHs], BUJA a*°=(
(rme d MOxHO
IIPEJCTaBUTh B BUJIE
CTENCHU C OCHOBAHUEM )
U IIPOCTEUILINE
HepaBeHcTBa Buja 8 < d
(rme d MOKHO
MIPEJICTaBUTh B BHJIE
CTENEHHU C OCHOBaHUEM
a);.

MIPUBOIUTH HECKOJIBKO
IPUMEPOB KOpHEH
MIPOCTENIIETO
TPUTOHOMETPHUYECKOTO
ypaBHEHUS BHJIA: SIN X =
a,CcosXx=a, tgx=a, ctg
X = @, rIe a — Ta0JIu4YHOoEe
3Ha4YeHHe
COOTBETCTBYIOIIEH
TPUTOHOMETPUYECKOMN

byHKIIIN.

Pewamv payuonanvhuie,
noKazameibHule U
Jnozapugpmudeckue
VPa8HeHUsl U HepaseHCcmad,
npocmetiuiue
UppayuUoHaIbHble U
mpucoHoMempuiecKue
VPaBHeHUsl, HepaseHCmaa U
ux cucmembl;
UCNONb308aMb MEMOObl
PelerUst YPasHeHUlL:
npugedeHue K udy
«npouszsedeHue pasHo
HYJII0» UIU «HACMHOe
PABHO HYII0Y, 3AMeHd
nepemeHHbIX;
UCNONB308aMb MEMOO
UHMEPBANO08 01 peuleHUsl
HepaseHcmae;
UCNoOIb308amb
epaguueckuti memoo 0
NPUOTUICEHHO20 PeuleHUs!
VPABHEHUIl U HEPABEHCME,
uzobpasicams Ha
MPUSOHOMEMPULECKOU
OKPYIHCHOCMU MHOIHCECTNEO
peuienult npoCmenuux
MPUSOHOMEMPUUECKUX
VPaBHeHUll U HEPABEHCMEB,
8bINOIHAMbB OMOOP KOPHell
VPAHeHUl UIU peueHutl
HepaseHcma 6
coomeemcmeuu ¢

CB00OIHO ONIEpPUPOBATH
MOHSATUSAMHU: YpaBHEHHUE,
HEPaBEHCTBO,
PaBHOCHUJIbHBIE
YpaBHEHUS U
HEpaBEHCTBA, ypaBHEHUE,
SIBJISIFOLLIEECS CIIEICTBUEM
JIPYroro ypaBHEHUS,
ypaBHEHUS,
PaBHOCHUJIbHBIE Ha
MHOECTBE,
PaBHOCHUJIbHBIE
npeobpazoBaHus
YpaBHEHUH;

pemaTh pa3Hble BUIBI
YpaBHEHUHN U HEPABEHCTB
U UX CUCTEM, B TOM YHUCJIIE
HEKOTOpbI€ ypaBHEHUs 3-
1 1 4-1 CTeIIeHEeH,
JTpOOHO-palliOHATIFHBIC U
UPPALMOHAJIBHBIE;
OBJIA/IETb OCHOBHBIMU
TUTIAMH TTOKA3aTEIbHBIX,
norapupMuIEcKuX,
HMPpAIOHATIbHBIX,
CTENEHHBIX YPaBHEHUN U
HEPaBEHCTB H
CTaHJapTHBIMU
METOJIaMH UX PEIICHUN U
MPUMEHATb UX MIPU
peluieHny 3a1ay;
NpUMEHSATH TeopeMmy besy
K PEILICHUIO YPaBHEHUM;

—  Jocmuoicenue
pe3ynLmamos pasoend
Il;
Cc80000HO onpeodesimb
mun u ulOUpPams Memoo
peuieHus
NOKA3amenbHbIX U
Joeapugmuieckux
VPasHeHUl u
Hepagencms,
UPPAYUOHAILHBIX
VPABHEeHUl U
Hepagencms,
MPULOHOMEMPUYECKUX
VPasHeHUl u
Hepagencms, ux
cucmem,
€c80000HO peuiambp
cucmemvl TUHEUHBIX
VPasHeHUl;
peuiams 0OCHO8HbLE
MUNbL YpasHeHuti u
Hepagencma ¢
napamempamu,
NPUMEHAMb NPU
peuteHuu 3a0ay
Hepasencmea Kowu —
bynskosckozo,
bepuynnu;
umemn npedcmasgnerue
0 HEepaBeHcmeax mesHcoy
CPEeOHUMU CTNeneHHbIMU




B nosceonesnoti scusnu u
npu U3yyeHuu opyeux
npeomemos:

COCTABJIATH U peIIaTh
YPaBHEHHUS U CUCTEMBI
YPaBHEHUH IIPU PEILICHUH
HECJIOKHBIX
MIPaKTUYECKUX 3aj1a4

OONONHUMENbHbIMU
ycaosusimu u
OZcPpAHUHYERUAMU.

B nosceonesnoti socuznu u npu

uzyueHuy Opyaux y4eoHvlx
npeomemos:

COCMasIAms U peuams
VPaBHeHUsl, CUCTeMbl
VPABHEHUIl U HepaBeHCmBa
npu peuwieHuly 3a0ay Opyeux
VUEeOHbIX NPeOMemos;

ucnosbzoeambv ypasHeHus u

HepaseHcmea ons
nocmpoerus u

UCCIe008aHusl NPOCMeUuux
MamemMamuyecKux mooeetl

PEANbHBIX CUMYAYULl uiu
NPUKIAOHBIX 3A0aY,
ymemby
UHmMeEpNpemuposams
NOLYYEeHHbLU NPU peuleHul
VPABHEeHUsl, HEPABEHCMBA
U cucmembl pe3yiomamn,
oyeHusams e2o
npagoonododue 8
KOHMeKcme 3a0aHHOL
PeanvHou cumyayuy uiu
NPUKIAOHOU 3a0a4u

MIPUMEHSITh TEOpEMY
Buera nns pemenus
HEKOTOPBIX YPAaBHEHUI
CTEIEHH BBhIILIEe BTOPOIA;
MMOHUMATH CMBICIT TEOPEM
0 PaBHOCHJILHBIX U
HEPaBHOCUJIbHBIX
npeoOpa3oBaHMIX
yYpaBHEHUN U YMETh UX
JTOKa3bIBaTh;

BJIQJICTh METOJJaMHU
pellieHus: ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM,
YMETb BHIOMPATh METOJ
pelIeHus u
000CHOBBIBAThH CBOM
BBIOOD;

HCIOJIE30BATh METO]T
WHTEPBAJIOB IS PEIICHUS
HEPaBCHCTB, B TOM YHCIIC
IpOOHO-pallMOHABHBIX U
BKJTIOYAIOIIUX B CEOS
WppalMoOHabHbIE
BBIPKCHUS;

peuiare anredpandyeckue
ypaBHEHUS U
HEPaBEHCTBA U UX
CUCTEMBI C ITapaMeTpaMu
anreOpandecKkuM u
rpadUuecKuM METO/IaMu;
BIIA/ICTh Pa3HBIMH
METOJIaMU
JI0Ka3aTeNbCTBa




HEPaBEHCTB;
pelaTb ypaBHEHUS B
IEJBIX YUCIIAX;
M300pakaTh MHOXKECTBA
Ha IJIOCKOCTH,
3aJaBacMble
ypaBHCHHSIMH,
HEPAaBCHCTBAMHU U UX
CHCTEMaMH;

CBOOOJTHO UCIIOJIB30BATh
TOXKICCTBCHHbBIC
npeoOpa3oBaHus Mpu
pELICHUN YPaBHEHUH U
CUCTEM ypaBHEHUH

B nosceonesnou sxcuzuu u

npu u3yyeHuu opyaux
npeomemos:
COCTaBJIATh M peIaTh
ypaBHEHMsI, HEPAaBEHCTBA,
UX CUCTEMBI IPU
peIIeHNH 331249 APYTHX
y4eOHBIX MPEIMETOB;
BBIMOJIHAT OLIEHKY
MPaBIOTIOI00US
pe3yIbTaToB,
MOJTy4aeMbIX TIPU
pELIEHUH Pa3InIHbIX
YpaBHEHUH, HEPABEHCTB
U UX CHCTEM IIpH
peLIeHNH 3aJa4 APYrux
y4eOHBIX TPEAMETOB;
COCTaBJISATh U PELIaTh




ypaBHEHHS U
HEpaBEHCTBA C
napaMmeTpamu Mpu
peLIeHnH 3a1a4 APYrux
y4eOHBIX TPEMETOB;
COCTaBJIATh YPaBHEHUE,
HEPaBEHCTBO MJIH UX
CHCTEMY, OITMCHIBAIOIIHE
peaNbHYI0 CHUTYAIUIO WIH
NPUKITAJHYIO 337a4y,
MHTEPIIPETHPOBATH
HIOJTy9YCHHBIE Pe3yJIbTaThI;
UCIIOJIb30BATh
pOTPaMMHBIE CPECTBA
MIPH PEUICHUN OTACITBHBIX
KJIACCOB YPaBHEHUHU U
HEpPaBEHCTB

Dyukyuu

OmnepupoBath Ha 0a30BOM
YPOBHE NOHSATHUSIMHU:
3aBHCUMOCTH BEITUYHH,
(byHKLUSA, apTyMEHT U
3HaYeHUe PYHKIINH,
00J1acTh OnpeAeTIeHUs U
MHOECTBO 3HaYEHUN
¢byHkum, rpadux
3aBHUCHUMOCTH, TpauK
GyHKIIUYU, HYIU
(GyHKIIUH, IPOMEKYTKHI
3HAaKOIOCTOSIHCTBA,
BO3pacTaHHe Ha
YHCIIOBOM ITPOMEXYTKE,
yOBIBaHHE Ha YHUCITIOBOM
IIPOMEKYTKE,

Onepuposams NOHAMUAMU.
3a6UCUMOCb GETUYUH,
@yukyus, apeymenm u
3HayeHue PyHKyuu,
obnacmu onpedeneHus u
MHOIHCECB0 3HAYUCHUT
¢dynxyuu, epagpux
3asucumocmu, epagux
Gdynxyuu, Hyau pyHxyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
603pacmanue Ha YUCi080M
npomexcymke, yOvleaHue
Ha YUCTIOB0M NPOMEHCYMKe,
Haubobuee U HaUMeHblUlee
3HayeHue hyHKyuu Ha

Bnaners nonstusaMu:
3aBHCHUMOCTh BEJIMYHH,
(GyHKIUS, apryMEHT U
3Ha4YeHue PYyHKIUH,
00J1acTh ompeeseHus u
MHO>KECTBO 3HAUEHUI
¢byHkMy, rpadux
3aBHCUMOCTH, Irpauk
GbyHKIUY, HYIH
(GYHKINH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHUE Ha
YHCIIOBOM MPOMEKYTKE,
yObIBaHUE HA YUCIIOBOM
MIPOMEKYTKE,
HauOoubLIee U

HHocmuoicenue
pe3yibmamos pazoend
Il;

enademsv NOHMuem
ACUMNMOmMyl U yMemy
€20 npumeHsams npu
peuleHuu 3a0ay;
NPUMEHAMb MemoObl
peweHuss npoCmeriuux
oughghepenyuanvuvix
VpasHeHull nepeozo u
8MOPO20 NOPAOKO8




HaubosbIIee U
HauMEHblIee 3HaYeHue
(GyHKINU Ha YHCIOBOM
IIPOMEKYTKE,
nepuoauveckas QyHKIus,
HEPUOL;

oIepupoBaTh Ha 6Ga30BOM
YPOBHE OHATHUSIMHU:
npsiMasi 1 oopaTHas
MIPOINOPLIMOHAIBHOCTD
JMHEeWHas, KBaJpaTU4yHas,
norapudmuueckas u
nokaszateiabHast QyHKIUH,
TPUTOHOMETPUUECKHE
GbyHKIIY;

pacrio3HaBaTh rpaduKu
AJIEMEHTapHbBIX (PYHKLIMMI:
npsiMoit U oOpaTHOH
MIPOIOPLIMOHAIBHOCTH,
JIMHENHOM,
KBaJIpaTUYHOM,
JorapupMHUECKON U
MOKa3aTeabHONU QYHKIIHHA,
TPUTOHOMETPHUYECKUX
byHKIHIH;

COOTHOCHUTH TpaduKu
AJIEMEHTAPHBIX ()YHKIIMHA:
npsiMoii 1 oOpaTHOI
IIPONIOPLIMOHAIBHOCTH,
JIMHEWHOM,
KBaJIpaTUYHOM,
JoTapu(PMHUIECKON U
MOKa3aTeIbHOU () YHKIIUM,

YUCTI080M NPOMENCYMKE,
nepuooudeckas yHKyus,
nepuoo, Yemuas u
Heuemuas pyHxkyuu,
ONepupoBamb NOHAMUAMU:
npamas u 0opamuas
NPONOPYUOHATLHOCTID,
JIUHEHAas1, K8AOpamuyHas,
Joeapupmuyeckas u
NOKA3aMenbHAsl YYHKYUU,
mpucoHoMempuiecKue
dyHryuu;

onpeoenamy 3Ha4eHue
@YHKYUU NO 3HAYEHUIO
apeymeHma npu pasiudHslx
cnocobax 3a0anus
dynkyuu;

cmpoums epaguxu
UBYYEHHBIX PYHKYULL,
OnuUCHIBAMb N0 2PAPUKY U 8
NPOCMeumux Cay4asix no
¢opmyne nosedenue u
ceoticmea (yHKyu,
Haxoo0ums no epaguxy
@yHKyuu HaubonvLUUe U
HauMeHbuue 3HAYeHUsL,
CMpoums 3CKU3 epagura
¢dynxyuu,
yoosnemesopsouel
npusedeHHomy Habopy
YCnosutl (npomexcymku
803pacmarusl/yovl8anusl,
3HayeHue yHKyuu 8

HaMMEHbIIee 3HaYCHUE
(GyHKIHMU Ha YHCIOBOM
MIPOMEKYTKE,
nepuoudecKas
GbyHKIMA, TEpHO/,
YeTHas U HeYeTHast
(GyHKINU; yMETh
OPUMEHSTh 3TH NOHATHUS
IpY PELICHUH 3a/1aY;
BJIAJICTh TOHATUEM
cTeneHHas pyHKIMs;
CTpOUTH €€ rpaduK U
YMETb IPUMEHSITh
CBOMCTBA CTEIIEHHON
(YHKINU TpU peIIeHUH
3ajad;

BJIQJICTh MMOHITUSIMHU
nokaszaresabHas QYHKIUS,
HKCMOHEHTA; CTPOUTH UX
rpaduKu 1 yMETh
IIPUMEHATH CBOMCTBA
HoKa3aTeabHON QyHKIUH
MIPH PEIICHUH 3a71a4;
BJIQJICTh MIOHATHEM
JorapupmMuuecKas
(GyHKIUS; CTPOUTH €€
rpaduK 1 yMeThb
MIPUMEHATHh CBOMCTBA
JorapupmMuIecKon
(GYHKIUY IpU peLIeHuN
3ajay;

BJIJICTh MOHATUAMHU
TPUTOHOMETPHUUYECKHE




TPUTOHOMETPHUECKUX
byHKIMHA ¢ hopmyTamMu,
KOTOPBIMH OHU 33/1aHBI;
HAXOJUTh 1O rpaduKy
NpUOIMKEHHO 3HAYCHHS
(YHKIIUY B 33JaHHBIX
TOYKaX;

OTIPENIENIATH TI0 TPaPUKy
CBOMCTBa (PyHKITHH
(HyJIH, IPOMEXKYTKH
3HAKOMOCTOSIHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOoJbIINE U
HAaUMEHBIIINE 3HAUYCHUS 1
T.1L.);

CTPOUTH 3CKH3 Tpaduka
bynKumm,
YAOBJIETBOPSIOLLEH
MIPUBEJIEHHOMY Ha0O0py
yCIOBUH (MIPOMEKYTKHU
Bo3pactanus / yObIBaHMUsI,
3HauYeHUE (PYHKIINH B
3aJIaHHOM TOYKE, TOUKH
AKCTPEMYMOB H T.1.).

B nosceonesnou scusnu u

npu U3yyeHuu opyeux
npeomemos:

OTIpeAeTATH 1o rpadukam
CBOMCTBA PEAJIbHBIX
MIPOLIECCOB U
3aBUCUMOCTEHN

3a0aHHOU MOUKe, MOYKU
IKCMPEMYMO8,
AcCuMnmMomol, Hyau
Gdynkyuu u m.o.);
peuwams ypaeHeHusl,
npocmetiuue cucmembol
VPABHEHUl, UCNOIb3YSL
ceoticmea yHKyuil u ux
epaghuxos.

B nosceonesnoui srcuznu u npu
usyueHuu Opyeux y4eoHvix
npeomemos:
onpeodensimsb no 2paguram
U UCNONIL308AMb OJiSL
peutenuss nPUKIAOHbIX
3a0ay c8oUCmM8ea peaibHbiX
npoyeccos u
3asucumocmeti
(Haubonvue u
HauMeHbuue 3HaYe s,
NPOMENHCYMKU
eo3pacmanus u yovleanus
@YHKYUU, RPOMENCYMKU
3HAKONOCMOAHCMEA,
acumnmomul, nepuoo u
m.n.);
UHmMepnpemuposams
ceoticmea 8 Konmekcme
KOHKPemHOU
NPAKMUYECKOU CUMyayuu;
onpeodensimos no epagpuram
npocmetiviue

(YHKINU; CTPOUTH UX
rpaguKu U yMETh
IIPUMEHATH CBOWCTBA
TPUTOHOMETPHUUYECKUX
(GyHKIMN TIpU peIIeHuH
3ajay;

BJIAJICTh IOHATUEM
oOpartHast pyHKIHS;
HOPUMEHSTH 3TO TOHATHE
IpY PELICHUH 3a/1a4;
IPUMEHSTH IPU PELIICHUN
3a/1a4 CBOMCTBA
(GyHKLIMN: YETHOCTD,
HepUOUYHOCTb,
OTPaHUYECHHOCTH;
MPUMEHSTH TIPH PEIICHUN
3aa4 npeoOpa3oBaHuUs
rpaduKoB QyHKIHII;
BJIQJICTh MMOHITUSIMHU
YHCI0Bas
MOCJIEIOBATENLHOCTD,
apupmMeTHuecKas u
reoMeTpuIecKas
MIPOrpeCCHs;

MPUMEHSTH IPU PELLICHUU
3aJ1a4 CBOMCTBA U
MIPU3HAKH
apudMeTHIECKOr 1
reoMeTPHUECKON
IIPOTPECCUM.

B nosceonesnoii socuznu u

npu uzyyeHuu Opyaux
VUEOHBIX NPeOMemos.




(HaubobIINe U
HaVMEHbIIINE 3HAYCHMUS,
IIPOMEXKYTKH
BO3pPACTaHUs U
yOBIBaHUS, IPOMEKYTKU
3HAKOIOCTOSIHCTBA U
T.L.);
UHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU
MPAaKTUYECKOM CUTYallM1

xapaxmepucmuxu
nepuooUYecKux npoyeccos
8 buono2uU, IKOHOMUKe,
My3bIKe, paouocesisu u op.
(amnaumyoa, nepuoo u
m.n.)

OTpeAessATh o rpadukam
1 UCIOJIb30BaTh JJIs
pelIeHUs TPUKIAaIHBIX
3a/1a4 CBOMCTBA
pEaIbHBIX MPOLIECCOB U
3aBUCUMOCTEN
(HamboBIIHE U
HauMEHbIINE 3HAYECHUS,
MPOMEXKYTKH
BO3pacTaHus U yObIBaHUS
(GyHKIIUU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
ACUMITOTHI, TOUKH
neperunoda, nepuoa u T.11.);
WHTEPIPETUPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOHU
MPAaKTUYECKOMN
CUTYALIHH;.

OTpeAeNsATh Mo rpadukam
MIPOCTENIINE
XapaKTEePUCTUKU
MEePUOUYECKHUX
MPOLIECCOB B OMOJIOTHH,
9KOHOMHKE, MY3BbIKE,
pPaavoCBA3H U Ip.
(ammuuTy @, IEPUO U
T.11.)

Onemenmot
MamemamudecKkozo
ananusza

OnepupoBath Ha 6a30BOM
YPOBHE MOHSATUSIMU:
npou3BogHAs (HYHKIIMH B
TOYKE, KacaTeIbHAasI K

rpaduky QyHKIHH,

Onepupoeamb NOHAMUAMU.

NpoU3800HAs PYHKYUU 8
mouke, KacamenbHas K
epauxy ¢ynxyuu,
npou3BOOHAst (PyHKYUU,

Brnanets nonstuem
0eCKOHEUHO yObIBaroIas
reoMeTpuYecKast
MPOTPECcCHsl K YMETh
HNPUMEHSTH €r0 MPU

Jlocmuoicenue
pe3yibmamos pazoeid
Il;

€80000HO 611a0emb
CMAaHOapmHvIM




npou3BOIHAS (QYHKIINU;
OTIpeeNsATh 3HaUCHHE
MIPOU3BOIHOM (DYHKIUU B
TOYKE [0 H300PAKEHUIO
KacaTelbHOHU K rpaduky,
MPOBEJICHHOM B ATOM1
TOUKE;

peliaTh HECI0KHbBIE
3aJauu Ha IPUMEHEHHE
CBSI3H MEXKY
IPOMEKYTKaMHU
MOHOTOHHOCTH H
TOYKaMH SKCTpeMyMa
GbyHKIIUY, ¢ OTHON
CTOPOHBI, U
IPOMEKYTKaAMHU
3HAaKOMOCTOSIHCTBA U
HYJISIMH ITPOU3BOAHOM
3TON (QyHKIIMU — C
IPYTOW.

B noeceounesnoii srcuznu u
npu U3yyeHuu opyeux
npeomemos:

MOJIB3YsCh rpaduKamH,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocra,
TIOBBIIIICHUS, YBEITMICHUS
U T.II.) WJIK CKOPOCTH
yObIBaHus (TIaieHus,
CHIDKEHHSI, yMEHBIICHUS
Y T.I1.) BEJINYMH B
peanbHBIX Mpoleccax;

—  BbIYUCTIAMb NPOUZEBOOHYIO
00HOUNeHA, MHO20U]IeHd,
K8AOpAmMHO20 KOPHL,
NPOU3BOOHYIO CYMMbl
dynryuii;

BbLIYUCTIAM NPOU3BOOHBIE
NEMEHMAPHBIX DYHKYUL U
UX KOMOUHAYUU, UCNOTIL3YSL
Cnpasounbie Mamepuaibl,
uccnedosams 8
NPOCMeuuux cayqasnx
@yHKkyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubonvuue u
HauMeHblUe 3Ha4eHUs
@yHKyuil, cmpoumso
epaguku MHO204NEHO8 U
npocmenuux
PAYUOHATILHBIX DYHKYUL C
UCNONb308AHUEM ANNAPANA
Mamemamuyecko2o
aumanusa.

B nosceonesnoii srcuznu u npu
u3yueHuu Opyeux y4eoHvix
npeomemos.
pewams npuKIaonvle
3a0ayu uz buonocuu,
@u3zuKuy, XUMUU, IKOHOMUKU
u Opyaux npeomemos,
CBs3aHHble C
ucciredosanuem
Xapakxmepucmux peanibHbLx

PEIICHUH 33]1aY;
MIPUMEHSITH JUTSl PEIICHUS
3aJ1a4 TEOPHIO MPEJICIIOB;
BJIAJETh MOHATHUAMU
OECKOHEYHO OOJIBIIHNE U
OCCKOHEYHO MaJlble
YHCJIOBEIE
MIOCIEA0BATEILHOCTH 1
yMETh CPaBHHBATh
OECKOHEUHO OOJIBIINE U
OECKOHEYHO MaJIble
IOCJICA0BATEILHOCTH;
BIIAJETH OHATUSAMHU:
npou3BoHas QYHKIMH B
TOYKE, TPOU3BOTHAS
bynxumm;

BBIYHCIISTH TIPOU3BOIHBIC
ANEeMEHTapHBIX (DYHKIIUH
1 UX KOMOMHAIIHIL;
uccienoBarh QyHKIUU Ha
MOHOTOHHOCTb H
IKCTPEMYMBI,

CTPOUTH TpapuKu U
MIPUMEHSITH K PEIICHHIO
3a7a4, B TOM YHCIIE C
rapameTpom;

BJIAJETH OHATHEM
KacaTesbHas K rpaduky
(GyHKIMU U YMETh
MIPUMEHSITH €T0 TIPH
PEIICHUH 33]1aY;

BJIAJETHh MOHATHIMU
nepBooOpaszHas QyHKIuS,

annapamom
MAMeMamuyecKo2o
aHanusa OJis 8bIYUCTIeHUs
npoOU3BOOHBIX PYHKYUU
00HOIU NepemMeHHOU,
C80000HO NPUMEHMb
annapam
Mamemamuyeckozo
ananuza o
uccnedosanus yHKyutl
U nocmpoenus
epaghuxos, 6 mom uucie
Uccned06anus Ha
BbINYKIOCb,
onepuposamv NOHsIMueMm
nepeooopasHoll
dynkyuu ons peweHus
3a0au;

061a0emb OCHOGHbIMU
ceedeHusMU 00
unmezpane Horomona—
Jletionuya u eco
npocmeuuiux
NPUMEHEHUAX,
onepuposamu 8
CMAHOApPMHBIX
cumyayusx
NPOU380OHLIMU BbICUIUX
nops0Kos,

yMemb NpUMeHsAms npu
peutenuu 3a0a4
CBOLICMBA HENPEPBIBHBIX

dynryuii;




COOTHOCHUTB I'paUKH
peaJIbHBIX MTPOLIECCOB U
3aBUCUMOCTEH ¢ UX
OIMCAHUSAMH,
BKJIIOYAIOIUMHU
XapaKTePUCTUKU
CKOpPOCTH MU3MEHEHUS
(ObICTpBII pOCT, MJIABHOE
NOHMXEHHUE U T.I1.);
UCIOJIb30BaTh IpaduKu
peabHBIX MIPOLECCOB JUIS
pEeLIEeHUS HECIOKHBIX

INPUKIAAHBIX 3a/1a4, B TOM

qClIe ONpeaessis o
rpaduKy CKOpOCTb X0/
nporecca

npoyeccos, HaxodicoeHuem
HAUOOILUIUX U
HAUMEHbUIUX 3HAYCHU,
CKOPOCMU U YCKOPEHUsL U
UHmMepnpemuposanms
NOLYYEHHbLE Pe3YTbIMANbL

OIIPEIETICHHBII HHTErpall;
MPUMEHSTH TEOpEMY
Herorona—JleiiOHua u ee
CIICJICTBUS JIJISl PEIICHUS
3ajad4.

B nosceonesnou xcuzuu u

npu u3yyeHuu Opyaux
VUeOHbIX NPEOMemos:
penIaTh MPUKIaIHbIC
3a1a4d U3 OMOJIOTHH,
(U3HKY, XUMUH,
9KOHOMHKH H JAPYTHX
IPEIMETOB, CBSA3aHHBIC C
HCCIICIOBAHHEM
XapaKTePUCTUK
MPOIIECCOB;
UHTEPIPETHPOBATH
MTOJTYYCHHBIC PE3yIbTAThI

—  yMemb npuMeHams npu
peutenuu 3a0a4
meopemul
Beuepwmpacca,
yMemb 8bINOIHAMb
npubdIUdICeHHbIE
BbIUUCICHUSL (MEMOObL
pewienus ypasHeHul,
BbIUUCTICHUS
onpeoeneHH020
unmezpana),
yMemb NPUMEHSMb
NpUNOdHCEHUe
npouU3B0OHOU U
onpeoeneHH020
uUHmMe2pana K peueHuo
3a0au ecmecmeo3HaHus,
61ademsv NOHAMUIMU
e8mopas npou3B00HAsl,
8LINYKIOCHb epagura
dynkyuu u ymems
uccie0o8amv PyHKYuio
Ha 8bINYKIOCHb

Cmamucmuka u
meopus
eéepoamuocmeil,
Jl02uKa u
KomoOunamopuka

OmnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMH
OIHCATETHbHBIMU
XapaKTCPUCTHKaAMU
YHICIIOBOTO Habopa:
cpenHee
apu(pMeTHYECKOE,
MeauaHa, HanOoJIblIee U
HaAaMMCHBIICC 3HAYCHHUA,
omnepupoBaTh Ha 0a30BOM

—  Hmemwv npeocmasnenue o
OUCKDEMHBIX U
HeNnpepvlEHbIX CYUAIHbIX
BeUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCIU CTIYYAUHBIX
8eNUYUH,
umems npedCcmagieHue o
MamemamuyecKkom
024CUOAHUU U OUCTepCUU

Onepuposatb
OCHOBHBIMH
OTnHcaTeTbHBIMU
XapaKTepUCTHKAMHA
YHCIIOBOTO Habopa,
MTOHATHEM TeHEepalIbHAs
COBOKYITHOCTb U
BBIOOPKOI U3 HEE;
OTIEpUPOBATH TOHITUSIMH:
94acToTa U BEPOATHOCTh

—  Jlocmuoicenue
pe3yibmamos pazoena
I1;
umems npedcmasienue
0 YEHMPAaNbHOU
npeoenvbHol meopeme,
umemn npedcmasgnerue
0 8bIOOPOUHOM
Koaghhuyuenme
Koppenayuu u 1IuHeuHou




YPOBHE TOHSATHSIMHU:
94acTOTa M BEPOSATHOCTH
COOBITHS, CITy9alHBIN
BBIOOP, OIIBITBI C
PaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMH
COOBLITHSIMY,

BBIUUCIIATH BEPOSITHOCTH
COOBITHIA HA OCHOBE

noacueTa yucijia uCxoa0B.

B nosceonesnoti orcuznu u
npu uU3yueHuu Opyaux
npeomemos:

OIICHUBATh U CPABHUBATH
B MPOCTHIX CIydasix
BEPOSTHOCTH COOBITUH B
peabHON )KU3HH;
YUTaTh, COMOCTABIIATS,
CpaBHUBATb,
WHTEpPIPETUPOBATH B
MIPOCTBIX CIIY4astX
peanbHbIe TaHHEIE,
MIPEACTABJIICHHBIC B BUJIE
Ta0JIUII, AUArPaMM,
rpaduxoB

CYHAUHBIX GETUUUH,
umems npedcmasienue o
HOPMAIbHOM
pacnpeoeneHuu U npumepax
HOPMAIbHO
pacnpeoeneHnbix
CYHAUHBIX GETUYUH,
NOHUMAMb CYMb 3aKOHA
bonvuux yucen u
8b100POUHO20 MEeMOOd
usMepeHus 6epOsIMHOCMell;
umems npeocmasieHue 0o
VCILOBHOU 8ePOSMHOCIU U O
NOIHOU 8EPOMHOCMU,
NPUMEHAMb UX 8 peuleHUU
3a0ay;

umemv npedcmasienue o
BANCHBIX YACTHBIX BUOAX
pacnpedeneHuil u
NPUMEHSIMb UX 6 PeUleHUU
3a0au;

umems npedcmasienue o
KOppensayuu CryYyatiHblx
BeUYUH, O TUHEUHOU
pezpeccuu.

B nosceonesnoii srcuznu u npu
U3yYeHuU opyeux
npeomemos.

BLIYUCTIAMD UTU OYEHUBAMb
8epOMHOCIU COObIMULL 8
PeanbHOU HCU3HU,
8b1OUPAMb NOOX00AUUE

COOBITHS, CyMMa U
Ipou3BeIeHUE
BEPOATHOCTEH,
BBIUUCIISTH BEPOSTHOCTH
COOBITHII Ha OCHOBE
MOJICYETa YHCIIa UCXO/IO0B,;
BJIa/I€Th OCHOBHBIMHU
MOHSITHSIMH
KOMOMHATOPUKH U YMETh
UX MPUMEHSTH ITPU
pellleHuy 3aay4;

UMETh NPECTaBICHUE 00
OCHOBax T€OpUHU
BEpPOSTHOCTEH;

UMETH MPEACTABICHUE O
JUCKPETHBIX U
HEMPEPBIBHBIX
CIIy4aifHbIX BETMYUHAX U
pacnpeneneHusx, o
HE3aBUCUMOCTH
CIIyYalHBIX BEIUYUH;
HWMETh MPEJICTABICHUE O
MaTeMaTHYeCKOM
OKUJIAaHUH U JUCTICPCUHU
CIIyYaHBIX BEJIUYUH;
WMETh MPEJICTABICHUE O
COBMECTHBIX
pacnpeeneHusx
CIIy4aiiHbIX BETTUYHH;
MMOHUMATh CYTh 3aKOHA
0O0JIBIINX YKCeT U
BBIOOPOYHOTO METO/IA
U3MEpeHUs

peepeccuu;
umems npedcmasienue
0 CIMAMUCMUYecKux
2unomesax u nposepke
CMamucmuyeckoll
eunomesvl, 0
cmamucmuxe Kpumepust
u ee yposHe
3HAYUMOCTU,

umemv npedcmasienue
0 CBA3U IMNUPULECKUX U
meopemuyecKux
pacnpeoeneHutl;

umemv npedcmasienue
0 KOOUupogaHu,
0B8OUYHOLL 3aNUCH,
08oUUHOM Oepese;
81a0emsv OCHOBHbIMU
NOHAMUAMU MeopUul
epaghos (epag, sepuiuna,
pebpo, cmenens
8epULUHbL, NYMb 8
epage) u ymemow
NPUMEHSMb UX NPU
peuleHuu 3a0ay;

umems npedcmasienue
0 0epesvsx U ymems
NPUMEHAMb Npu
peuteHuu 3a0ay;
enaoemsv NOHAMUEM
CBA3ZHOCMb U YMemb
npUMEHSIMb
KOMNOHEHMbl CEA3ZHOCTU




Memoobl npedCcmasieHus u
00pabomKu OaHHbIX;
yMemb peuanms
HeCN0CHbLE 3a0a4U HA
npumMeHeHue 3aKOHA
bonvuux yucen 8
COYUONO2UU, CIMPAXOBAHUU,
30pagooxpanenul,
obecneyenuu
be3onacHocmu HaceleHus 6
UPe368bIYAIHBIX CUMYAYUSIX

BEPOSATHOCTEH;

UMETh MPEICTABICHUE O
HOpMaJIbHOM
pacnpeneseHuu u
npuMepax HOpMajabHO
pacnpeesIeHHbIX
CIIy4aiHbIX BEJTUYHH;
UMETh NIPEJCTABICHUE O
KOpPEISLNN CITy4alHbIX
BEJIMYHH.

B nosceonesnoui orcuznu u
npu u3yyeHuu opyaux
npeomemos:
BBIYHCIISTE WIIN
OIICHUBATH BEPOSTHOCTH
COOBITHH B peasbHOM
KU3HU;

BBIOHpATh METO/IbI
MOJIXOJISIIIETO
MIPEJICTABIICHUS H
00pabOTKH TaHHBIX

npu peutenuu 3a0a4;
YMemb 0Cyuecmensnms
nymu no pebpam,
00x00bl pebep u eepuiun
epadgha;

umems npedcmasienue
00 21i1eposom u
2aMUILMOHOBOM NYMU,
umems npedcmasienue
0 MpyoHOCmMU 3a0a4u
HAXO0HCOEHUSL
2aMUILMOHOBA NYMU;
61ademsv NOHAMUIMU
KOHeUHble U Cuemmuble
MHOIHCECBA U YMEMb UX
NpUMEHAMb Npu
peuleHuu 3a0ay;
yMemb NPUMeHAMb
Memoo
Mamemamuyeckoll
UHOYKYUU,

yMemb NPUMEHMb
npunyun JJupuxie npu
peuteHuu 3a0ay

Texcmoewie 3a0auu

Pemrate HecnoxHbIE
TEKCTOBBIE 3a]1a4n
pa3HbIX TUTIOB;
aHAJM3UPOBATh YCIOBHE
3a7a4, IpH
HE00XO0AUMOCTHU CTPOUTH
IS €€ peIeHHUs
MaTeMaTH4eCcKyIo
MOJIETIb;

Pewamv 3a0auu paznvix
MUNnos, 8 Mom ducie
3a0a4u NOGbIUEHHOU
mpyoHocmu,

8b10UpamMb ONMUMATLHBLU
Memoo peuieHus 3a0ay,
paccmampusas paziuyHvle
Memoowl;

CMpoums MOOelb PeueHUs.

Pemare pa3nsie 3agaun
MOBBILLIEHHON TPYAHOCTH;
AQHAIIM3UPOBATH YCIOBUE
3a/1a4¥, BEIOMPATh
ONTHUMAIBHBIA METOT
peLIEHUS 3a/1a4u,
paccMmaTtpuBast
pa3IMYHbIE METO/BIL;
CTPOUTH MOJENb

Jlocmuoicenue
pe3ynemamos paszoena |l




IIOHUMATh U
HCII0JIb30BATh JIs
peleHus 3a1a4n
nH(pOpMAIIHIO,
IIPEJCTABICHHYIO B BUJIE
TEKCTOBOW U CUMBOJIbHOM
3aIlucH, CXeM, TabJIull,
auarpamm, rpaukos,
PHUCYHKOB;

JENCTBOBATH 110
JITOPUTMY,
coJiepkalieMycs B
YCIIOBUU 3aJ]auu;
HCII0JIb30BATh
JIOTUYECKHUE PACCYKIACHUS
IIPY PELICHNH 33]]a4H;
pabotath ¢
M30BITOYHBIMU
YCJIOBUSMHU, BBIOMpast U3
Bcell nHpopManuuy,
JlaHHbIE, HEOOXOTUMBbIE
JUISL pellieHus 3a]1auH;
OCYILIECTBIISTh
HECJIOKHBIN TIepedop
BO3MOXXHBIX PEIICHUH,
BbIOMpAs U3 HUX
ONTUMAJIBHOE 11O
KpUTEPHSIM,
c(OpMyIHpPOBaHHBIM B
YCIIOBUU;
aHAJIM3UPOBaTh U
UHTEPIPETUPOBATD
II0JIyYE€HHBIE PELLICHUS B

3a0auu, npogooumbs
odokazamenvHble
paccyrcoenus;

pewams 3a0a4u,
mpebdyowue nepebopa
8apuanmos, npo8epKu
yenosuil, gbloopa
ONMUMATILHO2O
pesyivmama;
AHATUBUPOBATD U
UHmMepnpemuposams
pe3yibmamol 8 KOHMeKcme
VCA08UsL 3a0ayu, 8blOUPAMb
pewienust, He
npomugopedauyue
KOHMeKCmy;

nepegooums npu peuieHuu
3a0a4u uHgopmayuro u3
00HOI1 hopmbl 6 Opyayio,
UCNONBL3YS NPU
HeoOxX00UMOCImU CXembl,
mabauysl, epagpuxu,
ouazpammol,

B nosceonesnoii srcuznu u npu
U3yYeHuU opyeux
npeomemos.
pewams npakmuyecKue
3a0a4u u 3a0a4u u3 opyeux
npeomemos

peleHus 3a/1a4H,
IPOBOJTUTH
JI0Ka3aTelbHbIe
paccyXIeHHs TTPH
peILICHUH 33]1auu;
peraTh 3a/1a4u,
TpeOyrormiue nepedopa
BapUaHTOB, IIPOBEPKU
yCIIOBUH, BBIOOpa
ONITUMAIILHOTO
pe3yibTarta;
aHAJIM3UPOBATh U
UHTEPIPETUPOBATH
HOJIyYCHHBIC PEUICHUS B
KOHTEKCTE YCIIOBUS
3aJ1auu, BIOUPATh
peleHus, He
IpOTUBOpPEYAIIIE
KOHTEKCTY;

MEPEBOIUTH TIPH
pELIeHUHN 3a]jauu
WH(POPMAIIUIO U3 OJTHON
(opMBbI 3aITUCH B APYTYIO,
WCTIONB3YS TIPU
HEOOXOAUMOCTHU CXEMBI,
TabIUIbl, TpaduKH,
JarpaMMBbl.

B nosceonesnoii orcusnu u

npu u3y4eHuu Opyeux
npeomemos:

pemiath MpaKTHIECKUue
3aJauu ¥ 3a]1a4d U3




KOHTEKCTE YCIOBHUS
3a7a4M, BHIOUPATh
peleHus, He
POTHBOpEYAIe
KOHTEKCTY;

pemaTh 3a7a4 Ha pacueT
CTOMMOCTH ITOKYTIOK,
YCITyT, MOE3/I0K | T.I1.;
penaTh HeCIOKHbIE
3a71a4yM, CBSI3aHHBIE C
JI0JIEBBIM y4aCTHEM BO
BIIaJIeHUU (HPUPMOHA,
NPEANPHUITHEM,
HEJIBUKUMOCTBIO;
pemiars 3a/1a4u Ha
MIPOCTHIE MPOIIEHTHI
(cucTeMbl CKHJIOK,
KOMHUCCHUH) U Ha
BBIYHCIICHUE CIIOKHBIX
MIPOIICHTOB B PA3JIMIHBIX
CXeMax BKJIQJIOB,
KPEIUTOB U UITOTEK;
peraTh MPaKTHYECKUE
3aj1auu, Tpedyromme
WCTIOJIh30BAHUS
OTPULATEIBHBIX YHCEIL:
Ha OmpeeNieHIe
TEMIIEpaTyphl, Ha
OTIpeIeIIeHUE TIOJ0KECHHUS
Ha BPEMEHHOI ocu (10
HaIei 3pbl ¥ Tociie), Ha
JBIKCHUE ICHEKHBIX
CpENCTB

JIPYTUX MPEIMETOB




(mpuxon/pacxon), Ha
oIpeJiesIeHue
rJTyOUHBI/BBICOTHI U T.11.;
WCIOJIb30BATh TIOHATHE
macurrada s
HAaxO0’KJICHUs PACCTOSTHUN
U JUTMH Ha KapTax,
TUTaHAX MECTHOCTH,
IUTaHAX TOMELICHUH,
BBIKpOMKax, Ipu paboTe
Ha KOMIIBIOTEpE U T.II.

B nosceonesnou sxcuznu u

npu u3yyeHuu opyeux
npeomemos:

peliaTh HECIOKHbBIE
MIPAKTUICCKHE 3a/1a4H,
BO3HUKAOIIHE B
CUTYaITUSAX TTOBCETHEBHOMN
KU3ZHU

I'eomempusn

OmnepupoBatb Ha 0a30BOM
YPOBHE NOHSATHUSIMHU:
TOYKa, psMas,
IUIOCKOCTH B
MIPOCTPAHCTBE,
MapajuienbHOCTh U
MEePIECHIUKYIISIPHOCTD
MPSIMBIX U IJIOCKOCTEH;
pacrno3HaBaTh OCHOBHbBIE
BUJIbI MHOTOTPAaHHUKOB
(mpu3ma, mupamua,
NPSAMOYTOJIbHBIN
napajuiesenumne, Kyo);
n300pakaTh U3ydyaeMble

Onepuposamv NOHAMUAMU.
MouKa, npsamas, Ni0CKOCb
6 npocmpancmae,
napaniieibHoCms U
NepNeHOUKYISAPHOCb
NPAMBIX U NIOCKOCIEl,
NPUMEHAMb OJisL PEULeHUS
3a0ay eeomempuyecKue
gaxmei, ecnu ycnosus
npuUMeHeHUst 3a0anbl 6
A6HOU hopme;

peuiams 3a0a4u Ha
Haxoxcoenue
2e0MempudecKux eauyuH

Bnanets
Tre€OMETPUUYECKUMU
MOHATHSIMH TTPH PEIIICHUN
3a/1a4 ¥ IPOBEJICHUU
MaTeMaTHYeCKHX
pacCyKIeHUH;
CaMOCTOSITENTEHO
(dhopMynpoBaTh
OlpeAeIeHus
reoMeTpUUECKUX QuUryp,
BBIJIBUTATh THIIOTE3bI O
HOBBIX CBOWCTBax U
MpU3HAKaX
reoOMeTpUUYeCKuX GUryp u

Hmemv npeocmasnenue
00 akcuomMamuyeckom
Mmemooe;

61a0emb NOHAMUEM
2eomempudeckue mecma
MoyeK 8 NPOCMPAHCMEe
U ymemsv NPUMEHAMb UX
07151 peuenus 3a0ay;
yMemb nPUMeHAmMb OJisl
peuenus 3a0ay
Ce0LICMea NJIOCKUX U
08Y2PAHHBIX Y2/108,
MpexepaHHo2o yaia,
meopembl KOCUHYCO8 U




(burypsI OT pyKHu U C
MIPUMEHEHHUEM MPOCTHIX
YEePTEKHBIX
UHCTPYMEHTOB;

nenathb (BBIHOCHBIC)
TUIOCKUE YEPTEKHU U3
PUCYHKOB MTPOCTHIX
00BEeMHBIX (pUTyp: BUA
CBEpXY, COOKY, CHU3Y;
U3BJIEKATh HH(OPMAIIUIO
0 TIPOCTPAHCTBEHHBIX
TE€OMETPUUYECKUX
¢burypax,
MIPEJICTABICHHYIO Ha
gepTeKax U pUCyHKax;
IPUMEHSTH TEOPEMY
[Mudaropa npu
BBIUUCIICHUH DJIEMEHTOB
CTEPEOMETPUUECKUX
uryp;

HaxOJUTh 0OBEMBI U
IIJIOIIAIM TOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPaHHHUKOB C
npUMEHEHHEM (OpMYIT;
pacro3HaBaTh OCHOBHbBIE
BUJIBI TEJ BpAIICHUS
(xoHyc, MIUHP, chepa
¥ 11ap);

HaXOIUTh O0BEMBI U
IUTOLIAAN TOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPaHHUKOB U T€J

no obpazyam unu
aneopumman;

Oenamsv (8bIHOCHbBIE)
NIOCKUe Yepmedicu U3
PUCYHKOB 00bEMHBIX
Queyp, 8 mom uucie
PUCOB8AMb BUO CEEPXY,
cOOKY, cmpoums ceyeHus.
MHO202PAHHUKOB,
u3eneKamo,
uHmMepnpemuposams u
npeobpazoevieams
unghopmayuro o
2eomempuieckux gueypax,
NpeoCmasieHHy10 Ha
uepmecax;

NPUMEHAMb
2eomempuieckue haxmol
0J1s1 peulerus 3a0a4, 8 Mmom
yucie npeononazaruux
HeCKOIbKO Wa208 peuleHus;
ONUCHIBAMb 83AUMHOE
pacnonodicenue npsSmMbLx u
niockocmeti 8
npocmpancmee;
Gopmynuposams ceoticmea
U NPU3HaKu Queyp;
0oKasvleamo
eeomempuieckue
VMBepHCOeHUs,

61a0emvb CmaHoapmuou
Kraccuguxayuet
NPOCMPAHCMBEHHBIX Pucyp

000CHOBBIBATh WJIN
OIpOBEpraTh UX,
000011aTh WITN
KOHKPETU3UPOBATh
pe3yabTaThl HA HOBBIX
Kiaccax Guryp,
IPOBOJIUTH B HECIOKHBIX
cllydasix Kiaccu(huKanuio
¢buryp 1o pazInIHBIM
OCHOBAHHUSIM;
UCCIICIOBATh YEPTEKH,
BKJTFOYasi KOMOWHAIIUN
¢buryp, u3BIeKaTh,
UHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh
nHpopmanuio,
NPE/ICTaBJICHHYIO Ha
gepTexax;

penIaTh 3a1a4n
TeOMETPHUECKOTO
COJIEp)KaHUsl, B TOM
YHCIIC B CUTYAIUSX,
KOT'JIa aJITOPUTM PEIICHUS
HE CIIeJIyeT SIBHO U3
YCJIOBHS, BBITTOJIHSATH
HEO0OXOIUMBIE IS
pEIICHUS 3a1a9H
JIOTIOJTHUTEIIbHBIC
MTOCTPOCHHSI,
HCCIIeIOBaTh
BO3MOYKHOCTh
MPUMEHEHHSI TEOPEM U
dhopmyn s pereHus

CUHYCO8 013
MpexepaHHo2o yena,
61a0emob NOHAMuUemM
NepneHOUK)IspHOe
ceuenue npusmol u
VyMemb NPUMEHSIMb €20
npu peueHuu 3a0ay;
umem npedcmaegierue
0 080UICMBEHHOCIU
NPABUTbHBIX
MHO202PDAHHUKOB,
61a0enb NOHAMUIMU
yenmpaibHoe u
napanneibHoe
npoeKmuposanue u
NPUMEHSIMb UX NPU
HOCMPOCHUU CeYeHUll
MHO20CPAHHUKOB
MemoooM NPOeKYUll;
umemv npedcmaegierue
0 pazeepmke
MHO202PAHHUKA U
Kpamuatiuiem nymu Ha
nOBEPXHOCU
MHO202PAHHUKA,
umemv npedcmaeierue
0 KOHUYECKUX CeYeHUSIX,
umems npeocmasieHue
0 Kacaowuxcs cepax u
KoMOUHayuu men
epaujenus u ymems
NPUMEHAMb UX NPU
peueHuu 3a0ad;




BpallleHus C
pUMEHEHHEM (pOpMYIL.

B nosceonesnoii orcusnu u

npu u3yueHuu opyaux
npeomemos:

COOTHOCUTb aOCTpaKTHbIE
reOMETPUUECKUE TOHATHUS
1 (aKThI C pealbHBIMU
KU3HEHHBIMH 00BEKTaMHU
U CUTYaIUsIMU;
HCIIOJIb30BaTh CBOICTBA
MIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTYP
IUTSL PEIICHUST THITOBBIX
3aJa4 MPaKTHYECKOTO
COJIEpKaHUs;
COOTHOCHTB TUIOIIAIN
ITOBEPXHOCTEH TEN
OJIMHAKOBOH (hopMBI
pa3IUYHOro pa3mepa;
COOTHOCHUTH OOBEMBI
COCYJIOB OJIMHAKOBOM
(hopMBI pa3TUIHOTO
pasMepa;

OLIEHUBATh hopmy
MIPaBUIBHOTO
MHOTOTpaHHHUKa MocTe
CIIWJIOB, CPE30B U T.II.
(ompenensiTh KOJTHIeCTBO
BEpILINH, pedep U rpaHeit
MOJIy4E€HHBIX
MHOT'OTPaHHHUKOB)

(nupamuowl, npuzmbl,
napasnnenenuneovl);
Haxooums o6vemul U
na0Waou nosepxHocmetl
2eoMempuUYecKux mei ¢
npumerenuem Gopmyi,
BLIYUCTIAMND PACCNOSHUS U
Yelbl 8 NPOCMPAHcmee.

B nosceonesnoti srcuznu u npu

U3yYeHuU opyaux
npeomemos:

UCNONB308aMb CEOUCMEA
2eomempuieckux ueyp
07151 peuleHus 3a0ay
NPAKMu4ecKo2o xapakmepa
u 3a0a4 u3 opyaux
obnacmeti 3HaHUL

3ajay;

yMeTh (opMyTupOBaTh U
JIOKa3bIBaTh
reoMeTpUYecKue
YTBEPKICHHUS;

BJIAJICTh TOHATUAMU
CTepEOMETPHUH: TIPU3Ma,
napaiesenurne],
nupammia, TeTpasap;
UMETb NIPECTABICHUS 00
aKCUOMax CTepEeOMEeTpUH
U CIIEJICTBUAX U3 HUX U
YMETh IPUMEHSTh UX IPU
pelIeHIH 3a1a4;

YMETh CTPOUTH CEUCHUS
MHOTOTPaHHHUKOB C
UCIIOJIb30BaHUEM
pa3IMYHBIX METOOB, B
TOM YHCJI€ U METOJIa
CIIEJIOB;

UMETH MPEJICTABIICHHE O
CKPELIMBAIOIIUXCS
MPSIMBIX B TIPOCTPAHCTBE
U YMETb HaXOJIUTh YTOJl U
paccTosiHAe MEeXITy
HUMH;

MIPUMEHSTH TEOPEMBI O
MapajuIeIbHOCTH MPSIMBIX
U IIJIOCKOCTEN B
MPOCTPAHCTBE NpU
peLIeHUH 3a1a4;

YMETh PUMEHSTh
napasiebHOe

npUMeHsmb npu
peutenuu 3a0a4
gopmyny paccmosus
om mouxu 00
NIOCKOCMU;

81a0ems pasHbIMU
cnocobamu 3a0aHus
NPSMOUL YPAGHEHUAMU U
VyMemb RPUMEHSIMb NPu
peuteHuu 3a0ad;
NPUMEHIMb NpU
peuenuu 3a0a4 u
OoKazamenbcmee
meopem 6eKmMopHblll
Memoo u mMemoo
KOOpOUHam;

umemv npedcmasienue
00 akcuomax obvema,
NpUMEHAMb hopMYTbl
00vemos
NPSAMOY20/IbHO20
napannenrenuneod,
nPUMbL U RUPAMUODL,
mempas’opa npu
peuteHuu 3a0ay;
NPUMEHSMb MeopeMbl
00 omHOWEeHUSIX
00beM08 npu peuieHuu
3a0auy;

NPUMEHAMb UHMESPAl
0151 BbIYUCTICHUSL
006vemos u
nosepxmocmeti mej




MIPOEKTUPOBAHUE JIJIS
n300pakeHus Guryp;
YMETb IPUMEHSITh
MEPIIECHAUKYIPHOCTH
pSIMOM U IJIOCKOCTHU HpHU
pEILIeHNH 3a]1aY;
BJIAJICTh MMOHATUSIMHI
OpPTOTOHANILHOE
IPOEKTHPOBAHNE,
HAKJIOHHBIE U UX
IPOEKIINH, YMETh
MPUMEHSATH TEOPEMY O
TpeX MepIeHANKYIIIpax
IpU pPEIIeHUN 3a7a4;
BJIAJICTh MMOHATUAMHU
paccTostHAe MEeXIY
¢dburypamu B
MIPOCTPAHCTBE, OOIINIA
HNEepHEHIUKYISP ABYX
CKPEIBAIOIINXCS
OPSMBIX U YMETb
MPUMEHSTH UX TIPH
peleHNH 3a1a4;
BJIQJIETh MOHATUEM YTOJI
MEXIy NPSMOU U
TUTIOCKOCTBIO M YMETh
MPUMEHSTH €r0 MPU
peIIeHIH 3a/1ad;
BJIQJICTh MTOHITHSIMHU
JIBYTpaHHBIN yTOJI, yroJl
MEX1Y IJIOCKOCTSAMU,
NepIEHIUKYIISIPHBIC
TUIOCKOCTH U YMETh

8palyeHUsl, BbIYUCTICHUS
niowaou cghepuuecko2o
nosica u obvema
Wapoeozo cnosi;

umemv npedcmasierue
0 0BUIICEHUSX 8
npocCmpancmee:
napanieibHoM nepeHoce,
cummempuu
OMHOCUMENbHO
nIoCKOCmu,
YEHMPAIbHOU
cuMMempuu, nOBOPoOmMe
OMHOCUMENbHO NPAMOL,
BUHMOBOU CUMMEMPUL,
yMemb NPUMEHAMb UX
npu peweruy 3a0ay;
umems npedcmasienue
0 niowaou
OpPMO2OHANILHOU
npoexyuu,

umems npeocmasienue
0 MpPexepanHoM u
MHO202PAHHOM yeiie U
NPUMEHSIMb CEOUCMEA
NJIOCKUX Y2ll08
MHO202PAHHO20 Yeid npu
peuleHuu 3a0ay;

umems npedcmasiienus
0 npeobpazosanuu
noooobus, 2comomemuu u
yMemb NPUMEHAMb UX
npu pewenuy 3a0ay,




MIPUMEHSTH UX IpU
pELICHNN 33124,

BJIA/IETh NOHATHAMHU
MIpU3Ma, Napajuieenumes]
Y IIPUMEHSATH CBOMCTBA
napasuleenuIe1a Ipy
pelLIeHNH 3a/1a4;

BJIAJIETh IOHATHEM
IIPSIMOYTOJIBHBIN
napajuleJenumnes u
IIPUMEHSATH €r0 IIPU
pELIEHUN 3a1ay4;

BJIa/IETh NOHITUSIMU
UPAMUJIA, BUJIbI
MUpaMU/I, 3JIEMEHTHI
IIPABWJIBHOM MUpaMUAbI U
YMETb IPUMEHSTh UX IpU
pEILLIEHNH 3a7ay4;

UMETBH MPEACTABIECHUE O
Teopeme Dilnepa,
IIPABUJIBHBIX
MHOTOTpaHHMKAX;
BIIA/IETh TOHATHEM
TUTONIAY IOBEPXHOCTEMN
MHOTOTPaHHUKOB U
YMETb IPUMEHSTH €T0
P PELICHNH 33]1a4;
BIIA/IETh MOHATHUSIMU TE€Ja
BpaleHus (WINHAD,
KOHYC, Iap u cepa), ux
CCUCHUS U yMETh
MIPUMEHATH UX IpU
PEIICHNN 33/]a4;

yMemb pewams 3a0auu
Ha NA0CKOCmu
memooamu
cmepeomempu;
yMemb NpUMeHAMmb
dopmynvt 06vemos npu
peutenuu 3a0a4




BJIAJICTh MTOHATUSIMH
KacareabHbIC MPSMBIC U
IJIOCKOCTH M YMETh
MPUMEHSTH U3 IPU
PEIICHUH 33]1aY;

HMMETh TIPEJICTABIICHUS O
BIIMCAHHBIX M OMHUCAHHBIX
cdepax u yMeTh
MPUMEHSTh UX TPU
pEIICHUH 33]1aY;

BJIAJICTh OHATHSAMU
00BeM, 00BEMBI
MHOTOTPaHHUKOB, TEJ
BpAIllCHUS U TIPUMEHSTh
WX NP PEIICHUH 33]1aY;
HMMETh TIPEJICTaBICHUE O
pa3BepTKe MWIHHIPA U
KOHYca, TUIOIIa I
MTOBEPXHOCTH ITWIHH]IPA
1 KOHyCa, yMeTh
MPUMEHSATh UX TPH
pElIeHNH 33/1aY;

HMMETh TIPEICTABJICHUE O
Iomaau cepsl U yMeTh
MIPUMEHSITH €T0 TIPH
pElIeHNH 33]1aY;

YMETh peliaTh 3aJ1a4u Ha
KOMOMHAIIMHT
MHOTOTPaHHUKOB H TEJI
BpAIlICHHUS;

MMETh TIPEJICTABJICHUE O
MoA00WHY B MPOCTPAHCTBE
Y YMETh peliaTh 3a1a9u




Ha OTHOIIIEHHE 00BEMOB
U IUIOIIANIEN
MOBEPXHOCTEN TOTOOHBIX
buryp.

B nosceonesnou xcuznu u

npU u3yueHuu opyeux
npeomemos:

COCTaBJISITh C
UCIIOJIb30BaHUEM CBOMCTB
reOMETPUUYECKUX PUTYP
MaTeMaTHYeCKUe MOJIEIH
JUIsl pellieHus 3a1a4
PaKTUYECKOT0
XapakrTepa U 3a/1a4 U3
CMEXXHBIX TUCLMILIHH,
HCCIIEeI0BaTh
HOJY4YEeHHBIE MOJIETU U
WHTEPIPETHPOBATH
pe3ysabTar

Bexkmopuot u
Koopounamol
npocmpancmee

OmnepupoBath Ha 0a30BOM
YpOBHE MOHATHEM
JIeKapTOBBI KOOPAMHATHI B
MIPOCTPAHCTBE,

HAXO/UTh KOOPIMHATHI
BEpILMH Ky0a u
IPSIMOYTOJIBHOTO
napaiesnenunena

Onepupoeamv noHAmMuAMU
0eKapmosvl KOOPOUHAMbl 8
npoCmpancmee, 6eKmop,
MOOYIb 8eKmopa,
PABEHCMBO 8EKMOPO8,
KOOpOUHAMbL 6eKMOPQ,
V20l MeAHcOy 8eKmopamiu,
CKanapHoe npoussedeHue
6EKMOPO8, KOJIUHEAPHbIe
8EKMOpbL;

HAxXo0ums paccmostue
MmedHcoy 08yMsl MOUKAMU,
CyMMY 8eKMOPO8 U
npoussedeHue 6eKmopa Ha

Brnanets nonatusMu
BEKTOPHI U X
KOOPIMHATHI;

YMETh BBITIOIHSATH
oTiepary HaJ
BEKTOPaMH,
WCTIOIh30BaTh CKAISIPHOE
MPOU3BE/ICHUE BEKTOPOB
MIpH pEIICHUHU 33]1aY;
MIPUMECHSTH ypaBHEHUE
TJIOCKOCTH, (POPMYITY
PacCTOSHUS MEXY
TOYKAMH, YPaBHEHUE
cdepsl IpU pelIeHun

Jlocmuoicenue
pe3yIbmamos pazoeid
Il;

Haxooums oovem
napannenenuneoa u
mempas’aopa, 3a0aHHbIX
KOOPOUHAMAMU CEOUX
BEPUIUH,

3a0a8ams NPAMYyIo 8
npocmpancmee;
HAXo00um» paccmosiHue
om moyku 00
nIOCKOCMU 8 cucmeme
KOOpOuHam;




YUCTI0, Y20l MeACOY
8eKmMopamu, CKaIsApHoe
npouseeoetue,
PACKAA0bI8AMb BEKMOP NO
08YM HEKOJIUHEeAPHbIM
sexmopam,

3a0a6amv NIOCKOCMb
YpaeHeHuem 8 0eKapmosoli
cucmeme KOOpOuHam,
pewams npocmenuiue
3a0auu 66edeHuem
8eKMOPHO20 basuca

3a/1ay4;

MIPUMEHATH BEKTOPHI U
METOJ] KOOpJMHAT B
IPOCTPAHCTBE MPU
peuieHuu 3a1a4y

—  HAxoo0umbs paccmosuue
MeHCOy
CKPeuUBaroOWUMUCS]
NPAMbIMU, 3A0AHHBIMU 8
cucmeme KOOpOUHam

Hcmopus OnuceIBaTh OTACIBbHEIC Ilpeocmasnsamo éxnad Nmets npeacrapienue o | JJocmuoicenue pe3yniomamos
MamemamuKu BBLIAIOIINECS BbLOAIOUUXCSL BKJIAJI€ BBIIAIOIINXCS paszoena ll
pe3yAbTaThl, IOJTYyYEHHbIE Mamemamuro8  pazeumue MaTE€MaTUKOB B Pa3BUTHE
B XOJI€ Pa3BUTHUS MAMeMamuKxy U UHbIX HAYKH;
MaTE€MaTHUKHU KaK HayKH; Hayuuvix ooaracmei, TMOHUMATh POJIb
3HATh MPUMEPHI NOHUMAMb POlb MaTE€MaTUKHU B Pa3BUTUHU
MaTeMaTU4eCKHUX mamemamuKkuy 8 pazeumuu Poccun
OTKPBITUMA U UX aBTOPOB B Poccuu
CBSI3H C OTCUYCCTBCHHOM U
BCEMHUPHOHN UCTOPHUEH;
MMOHUMATh POJIb
MaTEeMaTHUKHU B Pa3BUTUU
Poccun
Memoowt [IpumensATH U3BECTHBIE Hcnonvzoeamsv ocHoBHbLE Hcnonp3oBaTh OCHOBHBIE Jlocmuoicenue
mamemamuxu METO/bI TP PELICHUHU Memoobl 0OKA3aMmMelbCmad, METOJbI JOKA3aTeIbCTBA, pe3yibmamos pazoeid
CTaHJIapTHBIX npoeoounv MPOBOJIUTH Il;
MAaTEMATHUYCCKUX 3a1a4, 00KA3ameIbCmeo u JOKa3aTCJIIbCTBO U NPUMEHSIMb
3aMCyaThb U BbINOJIHANb BBIIIOJIHATH mamemamuyeckKue
XapaKTepU30BaTh onpoeepaicerue; OTPOBEPKEHUE; SHAHUSL K UCCIIE008AHUIO
MaTeMaTU4YeCKHe NPUMEHSMb OCHOBHbLE MPUMEHSTh OCHOBHBIE OKPYAHCAOULe20 Mupa
3aKOHOMEPHOCTH B MemoOovl peutenus METO/bI PEILICHUS (modenuposanue




OKpYy>Karolen
JEHCTBUTENBHOCTH;
IIPUBOJUTH IIPUMEPBI
MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEN B
IIpUpPOJIE, B TOM YUCIIE
XapaKTEepU3YIOIIHUX
KpacoTy U COBEPLICHCTBO
OKPY>KaI0ILEro Mupa u
IIPOU3BEICHUN UCKYCCTBA

MamemamuyecKux 3a0ay;
Ha OCHOBe
MaAmemMamuyecKux
3aKOHOMepHOCmell 8
npupooe Xxapakxmepuzoeams
Kpacomy u co8epuieHcmaeo
OKpYyJIcaloujeco Mupa u
npoussedeHull UCKYCCmed;
NpUMeHAmMb npocmeliuiue
npocpamMMHble CPeoCcmsda u
9NEKMPOHHO-
KOMMYHUKAYUOHHbIE
cucmembl NpuU peuteHuu
Mamemamuyeckux 3a0au

MaTeMaTU4ECKUX 3a/1a4;
Ha OCHOBE
MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH B
IpUpoze
XapaKTepu30BaTh KPacoTy
Y COBEPILEHCTBO
OKPY’KaroILEro MUpa U
IIPOU3BEICHUI NCKYCCTBA;
IIPUMEHSATH IPOCTEUIIINE
IIPOrpaMMHBIE CPEICTBA U
JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PELLIEHUU
MaTEMATHYCCKUX 3a1a4,
MI0JIB30BaThCSA
IPUKIJIaJHBIMU
IporpaMMamMu 1
porpamMmmamu
CHUMBOJBHBIX BEIYHUCICHUN
JUTSL UCCIIEIOBAHUS
MaTEMATHYCCKUX
00BEKTOB

@uszuueckux npoyeccos,
3a0a4u IKOHOMUKU)




COJEPKAHUE

MaremaTnka: ajnredpa u Ha4ajIa MaTeMaTHYECKOI0 AHAJIN3a, TeOMeTpusi
B coorBerctBum ¢ mnpunsTor Konmenmued pasBuTHA MareMmaTHdeckoro oOpa3oBaHus B Poccuiickoit ®enepanuu,
MaTeMaTu4ecKoe 00pa3oBaHueE PeIlaeT, B YaCTHOCTH, CIEAYIOLIUE KIFOUEBbIC 3a/1a4M:
— «IPEOCTABIIATH KXKIOMY 00yJaroneMycsi BO3MOXHOCTh JIOCTHKEHUSI YPOBHS MaTeMaTHUYECKUX 3HAHUN, HEOOXO0IUMOTO
JUTSL TaJTbHEHIIEH YCTISITHOM KU3HHU B 00IIIECTBEY;
— «obecreynBaTh HEOOXOJMMOE CTpPAaHE YHWCIO BBIMTYCKHUKOB, MaTeMaTHYeCcKas MOJTOTOBKAa KOTOPBIX JIOCTATOYHA JIJIst
MPOJIOJDKEHUS 00pa30BaHUsl B Pa3IMUHBIX HAIMpaBICHUSX U JUISI MPAKTUUECKOW JESTENIbHOCTH, BKIIOUAs IMPEIo/iaBaHue
MaTeMaTHUKH, MaTeMaTHYeCKue UCCieIoBaHus, paboTy B chepe nHOOPMAITMOHHBIX TEXHOJIOTUH U JIp.»;
— «B OCHOBHOM OOIIIEM M CpelHEeM oO0IleM 00pa30BaHUM HEOOXOAUMO MPEAYCMOTPETh MOJTOTOBKY OOYYaloIIMXcsl B
COOTBETCTBHHM C MX 3alIpOCaMU K YPOBHIO MOJITOTOBKU B chepe MaTeMaTUIECKOro 00pa3oBaHUsDy.
COOTBETCTBEHHO, BBIJICISIOTCS TPU HAMPABIICHUS TPEOOBAHM K pe3yIbTaTaM MaTeMaTHYECKOTO OOpa30BaHUS:
1)  HOpaKTHKO-OPUCHTUPOBAHHOE MaTEMATHUYECKOE 00pa3oBaHKe (MaTeMaTHKa JUIs )KU3HH);
2)  MaremaTHKa i UCIIOJIb30BaHUs B TPOGECCHH;
3)  TBOpYeCKOE HampaBJCHUE, Ha KOTOpPOE HaIlCJIeHbl T¢ OOydaromuecs, KOTOpPbIC IUIAHUPYIOT 3aHUMAaThCS TBOPYCCKON W
MCCJIEI0BATENbCKOM paboTol B 001aCTH MaTeMaTHKU, (PU3UKH, SKOHOMHUKHU U APYTUX O0JACTSX.
OTH HampaBJIECHUS PEaTu3yIOTCs B IBYX OJiokax TpeOOBaHUM K pe3yJibTaTaM MaTeMaTHYECKOro 00pa30BaHMUs.
Ha yrny0neHHoM ypoBHe:
— Breimyckauk Hayuutcs B 10-11-m kiaccax: i yCIENIHOTO MPOOJIKEHUST 00pa30BaHUs MO CICIHAIIBHOCTSM, CBSI3aHHBIM
C IPUKJIQIHBIM HCIIOJIb30BaHUEM MaTEMATUKH.
— BrIlyCKHUK TOMYyduT BO3MOXKHOCTh Hayunthcsi B 10-11-m kmaccax: mms oOecriedeHUsT BO3MOXKHOCTH YCHEIIHOTO
MIPOJIOJDKEHUST 00pPa30BaHUSA 10 CTICIIHAIBHOCTSM, CBSI3AHHBIM C OCYIIECTBICHUEM HAYYHOU M MCCIIENOBATEILCKON IEATeTbHOCTH
B 00J1aCTH MAaTEMAaTUKHN M CMEKHBIX HAYK.
B cootBerctBun ¢ DenepanbHbiM 3akoHOM «OO0 oOpasoBanmu B P®» (cr. 12 m. 7) opraHu3aliiu, OCYIIECTBISIONINE
00pa3oBaTEIbHYIO JICSITEIHLHOCTh, PEAIU3YIOT 3TU TpeOOBaHUsI B 00pa30BaTEILHOM IIPOIECCE C YUETOM HACTOSIIEH MpUMEpHOI
OCHOBHOM 00pa3oBaTenbHON MpPOrpaMMbl KaKk Ha OCHOBE Y4eOHO-METOJMYECKHX KOMILJIEKTOB COOTBETCTBYIOIIETO YPOBHS,
Bxoasanmx B DenepanbHblil iepedyeHb MUHHUCTEpPCTBA 0Opa3oBaHusi U Hayku Poccuiickoit ®denepanuu, Tak U ¢ BO3MOXKHBIM



UCIIOJIb30BAHUEM HMHBIX HMCTOYHHMKOB y4eOHOW HH(popManuu (y4yeOHO-METoaudecKrue MocoOusi, 00pa3oBaTelibHbIE MOPTAIbI U
CalThI U Jp.)

[{enn ocBoeHMS MPOTPaMMBbI 6a30BOT0 YPOBHS — 00€CIIeYeHHE BO3MOKHOCTH MCIOIb30BAaHUS MATEMAaTUIECKUX 3HAHUNA U YMEHUN
B NOBCEAHEBHON JXMW3HM M BO3MOXHOCTH YCIEIIHOTO MPOJOJDKEHHUS 0O0pa30BaHMs 10 CHEUAIBHOCTAM, HE CBS3aHHBIM C
NPUKJIAAHBIM  HCIOJB30BAHMEM MAaTE€MaTUKH. BHyTpH 3TOro ypoBHS BBLACIAIOTCS JBE€ pa3IU4HbIE [POTPaAMMBI:
KOMITEHCHpYtoIas 6a3oBasi 1 OCHOBHas 0a3oBasl.

KommneHncupytoniass 6a3zoBasg nporpamMma COAEPKHUT PACIIMPEHHBIM OJOK MOBTOPEHUS W NpeJHa3HaueHa s TeX, KTO IO
pa3IMYHBIM NPUYMHAM I10CJIE OKOHYAHWS OCHOBHOW IIKOJIBI HE MMEET JOCTATOYHOM IMOATOTOBKM I YCIIEIIHOTO OCBOEHUS
pa3/iesioB anredpsl U Hayall MaTEMaTUYECKOT 0 aHaJIn3a, TEOMETPUU, CTATUCTUKHU U TEOPUHU BEPOSATHOCTEN MO MPOrpaMMe CpeiHeN
(TostHOM) 001II€00pa30BATEIIHFHOM IITKOJIHI.

[IporpaMma nmo MaremaTuke Ha 0a30BOM YPOBHE IIpelHAa3HayeHa Il OOYy4arolIMXCs CpEIHEH IIKOJbl, HE HCIBITHIBABLIMNX
CEPbE3HBIX 3aTPYAHEHUI Ha MPEIbIIYIIEr0 YPOBHS 00yUeHUS.

OOyuaronuecs, OCYIIECTBISAONIME OO0ydyeHHe Ha 0a30BOM YpOBHE, ITOJDKHBI OCBOWUTH OOIIME MAaTeMaTHYECKUE YMEHUS,
HE0OXOAMMBIE ISl )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHM IMOJIYYalOT BO3MOXKHOCTh M3YUUTh MPEIMET TIIyOxke, C
TEM 4YTOOBI B IaJIbHEHIIIEM IIPU HEOOXOAMMOCTH M3y4aTh MaTEMATUKY UIsl MPO(ECCUOHATBHOTO MPUMEHEHHS.

[Ipy u3yuyeHun MaTeMaTHKUd Ha YIUIyOJEHHOM YpOHE NpPEIbSABISIOTCS TpeOOBaHMs, COOTBETCTBYIOLIUE HAMNpPaBICHUIO
«MaTtemMaThka aJis npo(ecCUOHATbHON AESTENbHOCTH»; BMECTE C TEM BBIITYCKHUK MOJIYYaeT BO3MOKHOCTh U3yYUTh MaTEMaTUKY
Ha ropaszzo 0osiee BHICOKOM YPOBHE, UTO CO3AACT (PyHIaMEHT JUIsl TaJbHEHUIIEro CEPhe3HOI0 N3YyUEHUsI MaTEMAaTHUKH B BY3€.
IIpumMepHBIE MPOTpaMMBbl COIEPHKAT CPABHHUTENBHO HOBBIM ISl POCCHMCKOM IIKOJBI pasaen «BepostHocTe u cratnctuka». K
ATOMY pasliely OTHOCSTCSI TakKe CBEIEHUS U3 JOTMKH, KOMOWHATOPUKU U TEOPUH TpadoB, 3HAUYUTEIBHO BapbUPYIOIIHUECS B
3aBUCUMOCTH OT THUIIA IPOIPaMMBI.

Bo Bcex mpuMepHBIX mporpammax OoJbllloe BHUMaHHE YJENsIeTcs MPaKTUKO-OPUEHTUPOBAHHBIM 3adadaM. OfHa U3 OCHOBHBIX
Hese, KOTOpYylo pa3paboT4YMKH CTaBWIM Meped coOOM, — co34aTh MPHUMEpPHBIE MPOTPaMMBI, T€ €CTh MECTO IMPUMEHEHUIO
MaTeMaTUYECKUX 3HAHUM B )KU3HHU.

[Ipy wu3ydyeHun MareMaTHKud OOJBIIOE BHHUMAaHHUE YAENSETCS Pa3BUTHUI0O KOMMYHUKATHUBHBIX yMeHUH (popMynnpoBarth,
apryMEHTUPOBAaTh U KPUTUKOBATH), ((OPMUPOBAHUIO OCHOB JIOTUYECKOTO MBILIUICHHS B YACTH MPOBEPKH UCTUHHOCTH U JIO)KHOCTHU
YTBEPKJICHUN, TMOCTPOCHUSI MPUMEPOB M KOHTPIPHUMEPOB, ILEMOYEK YTBEPKIAEHUH, (DOPMYIUPOBKU OTPULAHUN, a TaKKe
HEOOXOUMBIX U JOCTATOYHBIX YCJIOBUH. B 3aBUCHMOCTH OT ypOBHS NpOrpamMmbl OOJIbILIE WIIM MEHbIIE BHUMAHUS yIENseTcs
YMEHHUIO paboTaTh MO AJrOPUTMY, METOJaM IMOMCKa ajJropuTMa M OINpPEACNICHUIO T'PaHUIl MPUMEHUMOCTH aJIrOPUTMOB.



TpebGoBanus, chopmynupoBaHHbie B pasneine «['eomerpusi», B OONbIIEH CTENEHH OTHOCSATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX
npeICTaBICHU U TpaduIecKuX METOI0B, YeM K (hOpMajIbHOMY OMUCAHHUIO CTEPEOMETPHUUECKHUX (haKTOB.

¥Yruy0JieHHbI YPOBEHb

AnreOpa 1 Hauaja aHaJIM3a

IToBTOpeHue. Pemenue 3a1a4 ¢ UCIOJIB30BAHUEM CBOMCTB YUCEI U CUCTEM CUUCIICHUS, JEIUMOCTH, 0JIEN U YaCTe|, IPOLIEHTOB,
MoayJel yucen. Pemienne 3aa4 ¢ MCHOJIb30BAHUEM CBOMCTB CTENEHEW U KOPHEH, MHOTOYJIEHOB, IPE00Pa30BaHUN MHOTOWICHOB
U JpOOHO-pallMOHANIBHBIX BbIpaKEHUH. PerieHue 3amay ¢ UCHOJIB30BAaHUEM TIpayCHOM Mepbl yria. Moaynb uyuciaa U €ro
cBoiicTBa. PemieHue 3aay Ha JABM)KEHHE U COBMECTHYIO pabOTy, CMECH M CIUIaBbl C TMOMOIIbIO JMHEMHBIX, KBAaJPATHBIX U
IpOOHO-pallMOHANIBHBIX YPaBHEHUN U HX cUCTeM. PellieHne 3ajad ¢ MOMOILBIO YMCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJIHOM MEepPEeMEHHOM, C MPUMEHEHUEM H300pa’K€HUsl YMCIIOBBIX NMPOMEXYTKOB. PelieHue 3aaad ¢ MCIONIb30BAaHUEM YHUCIOBBIX
bynkumii 1 ux rpaduxoB. lcmonp3oBaHHE CBOWCTB M TpaUKOB JUHEHHBIX W KBAJAPATUYHBIX (YHKIMM, 0OpaTHOM
MPOTOPIMOHAILHOCTH U (yHKIMH . ['paduyeckoe pernieHue ypaBHEHWHW UM HepaBeHCTB. lcmosib3oBaHue orepaiuil Haj
MHOKECTBAMU M BBICKA3bIBAHMAMU. VICIONB30BaHWE HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW IEPEMEHHOW, YHUCIOBBIX
MPOMEKYTKOB, HUX OObeIMHEHM U TniepecedyeHuil. [lpuMeHeHne npu pemieHMH 3a7ad4  CBOWCTB apU(METHUECKOW U
r€OMETPUYECKON MPOTPECCUH, CYMMHUPOBAHUS O€CKOHEYHOM CXOSIIEHCS TeOMETPUUYECKON MPOTPECCUH.

MHoxecTBa (4HCIIOBBIE, T€OMETPUUECKUX (UTYyp). XapaKTEePUCTUUECKOE CBOMCTBO, JJIEMEHT MHOXKECTBA, MYCTOE, KOHEYHOE,
O0eckoHeuHOe MHOXkecTBO. CrocoObl 3amaHuss MHOXeCTB [logmHO)kecTBO. OTHOIICHHMS NPHUHAIIEKHOCTH, BKIIOYECHMUS,
paBeHcTBa. Onepanuu Hag MHokecTBamMu. Kpyru Oiinepa. Koneunsle 1 O€CKOHEUYHbIE, CUYETHBIE M HECUETHBIE MHOKECTBA.
HcTruHHBIE U JIOKHBIE BBICKA3bIBaHUsS, ONEPALMM HAJl BBICKAa3bIBaHUSMU. AJnreOpa BbICKa3biBaHHU. CBSA3b BBICKA3bIBAaHUM C
MHOKecTBaMU. KBaHTOpBI CyII€CTBOBAaHHUS U BCEOOITHOCTH.

3akoHbl JJOTUKU. OCHOBHBIE JIOTUYECKHE MpaBwiIa. PeleHne JOrnyeckux 3a1ad ¢ MCHOJIb30BAaHUEM KPYroB Jiliepa, OCHOBHBIX
JIOTUYECKUX IIPaBUIL.

YMmozaxmouernsi. OO0CHOBaHUSI M JIOKA3aTeIbCTBO B MaTeMaTuke. Teopembl. Buapl MareMaTuuecKux yTBEpKIeHUU. Bumsl
J0Ka3aTeNbCcTB.  MaTtemaTuueckas HMHIAYKIUS.  YTBEpXKACHMUS: OOpaTHOE JaHHOMY, MPOTHUBOMOJIOXKHOE, 0OpaTHOE
MPOTUBOMNOJIOKHOMY JaHHOMY. [IpHu3HaK 1 cBOWCTBO, HEOOXOIMMBIE U JOCTATOYHBIE YCIOBHSI.

OcHoBHas Teopema apudmetuku. Ocratku u cpaBHenus. Anroput™m EBkimnaa. Kutaiickas teopema o0 octaTrkax. Mamnas TeopeMa
®epma. -uuHbIe cucTeMbl cunciieHus. OyHKuus Dunepa, YuCiIo U CyMMa JeIUTENeH HaTypalbHOTO YUCIA.



Pannannas Mepa yriia, TPUTOHOMETpUYECKAas OKPYKHOCTb. TpUroHoMeTpuueckue (yHKUIUU uucel U yrioB. Dopmylsl
MPUBEICHUSA, CIOKEHUS TPUTOHOMETpUUYECKUX (PyHKIMHA, (GOopMyssl ITBOHHOTO M MOJOBHHHOTO aprymeHTa. [IpeoOpaszoBanue
CYMMBI, Pa3HOCTH B IIPOU3BEACHUE TPUTOHOMETPUUYECKUX (PYHKIIHIA, U HA0OOPOT.

Hynu ¢QyHkuud, npoMeXyTKHM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haumbonbliee ¥ HauMeHbllee 3HA4YCHHE (YHKITHH.
[lepuoanueckue QyHKIMKM U HaMMEHbIIWN Tepuoa. YeTHsle U HeueTHble (QyHKUMU. DyHKUIHUU «IpOOHAS YacTh YHCIA» H
«1enas 4aCTh YUCIay .

Tpuronomerpuyeckue GyHKIMU YUCIOBOrO apryMmenTa. CBoiicTBa U rpa MK TPUTOHOMETPUYECKHUX (DYHKIIHM.

OOpaTHble TPUTOHOMETpUUYECKHE (PYHKLIMHU, UX TJIaBHbIE 3HAUEHUs, CBOICTBA M rpaduku. TpUrOHOMETpUYECKUE ypaBHEHUSI.
OpHOpoIHBIE TPUTOHOMETPUYECKHE YpaBHEHMs. PenieHue npocTEeHIIMX TPUTOHOMETPUYECKHUX HepaBeHCTB. [Ipocreitmme
CUCTEMBI TPUTOHOMETPUUECKUX YPABHEHU.

Crenenp ¢ JOEWCTBUTEIBHBIM II0KA3aTelIeM, CBOMCTBA CTeneHH. lIpocreimme mnoxka3aTenbHbIE YpAaBHEHHS W HEPABEHCTBA.
[Toka3zaTenbHas GyHKUMA U €€ cBOiCTBa U rpaduk. Uucno u pyHkuus .

Jlorapudm, cBoiictBa norapudma. JlecaTHuHbIA M HaTypaibHbIM Jorapudm. [IpeoOpazoBanue norapuPpMUUEcKuX BbIPAKEHUM.
Jlorapupmuueckue ypaBHEeHUsI U HepaBeHCTBA. Jlorapudgmuueckas GyHKIMS U €€ CBOMCTBA U IpaduK.

CrenenHas QpyHKIMS U ee cBoWcTBa U rpaduk. MppannoHaibHble ypaBHEHHUS.

[lepBuuHbIE TPEACTABICHUS O MHOXECTBE KOMIUIEKCHBIX YMCeN. JIeHCTBUS C KOMIUIEKCHBIMM uHciiaMu. KomriekcHo
COMpsKEHHbIE uKcia. Moynnb U apryMeHT uucia. TpuroHomerpuyeckas GpopMa KOMILIEKCHOTO yucia. Pelienre ypaBHEHUN B
KOMIUIEKCHBIX YHCIIAX.

Meron uHTEpBaNoOB A penieHus HepaBeHCTB. [IpeoOpazoBanus rpagukoB GyHKUMNA: CABUT, YMHOXKEHUE HA YHUCIIO, OTPAKEHUE
OTHOCUTEJILHO KOOPAMHATHBIX oceil. ['paduueckue MeTOmbl pelIeHUs ypaBHEHWW W HEpaBEHCTB. PeleHue ypaBHEHUH WU
HEPaBEHCTB, COJIEPKAIIMX TEPEMEHHYIO TIOJI 3HAKOM MOJIYJISL.

CucreMbl MOKa3aTeNbHbBIX, JOrapu(PMUUECKUX U UPPAMOHATIBHBIX ypaBHEHUNH. CHCTEMBbl TOKA3aTENbHBIX, JIOTAPUPMUIECKUX U
VPPALMOHATIBHBIX HEPABEHCTB.

B3aumHo oOpatHbie PpyHkiuu. I'padmku B3auMHO 00paTHBIX (QYHKIIHMMA.

YpaBHEHUS, CUCTEMBI YPABHEHUH C [IapaMETPOM.

®opmyna bnHoma HproroHa. Penmienue ypaBHeHMI CTEneHU BhIIE 2 clielMalibHbIX BHIOB. Teopema Buera, teopema besy.
[TpuBoauMBIE ¥ HENPUBOAMMBIE MHOTOUIEHBI. OCHOBHAs Teopema ainreopsl. CuMMeTpuueckrue MHOrouwleHsl. Llenouncnenssle u
LEJI03HAYHbIE MHOTOYJICHBI.

Huodantossl ypaBHenus. Llennsie npobu. Teopema depma 0 cymMMe KBaIpaToB.



CyMMBI " psAlIbl, METOJBI CYMMUPOBAHUS U IPU3HAKU CXOJAUMOCTH.

TeopeMbl 0 TPUOJIMKEHUN AEHCTBUTENBHBIX YHCEI PAIIMOHATbHBIMHU.

MHoxecTBa Ha KOOPAUHATHON MJIOCKOCTH.

HepasencTBo Komm—ByHIKOBCKOT0, HepaBeHCTBO MeHceHa, HepaBEeHCTBA O CPEIHHX.

[Tonstue npenena ¢pyukiuu B Touke. [lonsTue npeaena GpyHKIuN B 6€CKOHEYHOCTH. ACUMITOTHI Tpaduka Gpynkunn. CpaBHEHHE
OeCKOHEYHO MajblXx M OeckoHeuHO Oonbimx. HenpepbiBHOCTH (yHKuMU. CBOWCTBa HeNpepbIBHBIX (QyHKUMWA. Teopema
Benepmrpacca.

Huddepenunpyemocts ¢pynkuuu. IlpousBonnas ¢ynkuuu B Touke. KacarenvHas k rpaduky ¢yHkuuu. ['eomerpuyeckuil u
¢dbusndeckuit cMbici npou3BoaHoN. [IpuMenenue npousBogHoON B (usuke. [IpousBoaHbie sneMeHTapHBIX (QyHKIM. [IpaBuia
muddepeHmpoBaHusl.

Bropas npousBoHas, ee reoMeTpUYeCKui U (PU3NUECKU CMBICIT.

Touku 3xcTpemyma (MakcumMyMa U MUHUMyMa). McciaenoBanue aneMeHTapHbIX (DYHKIUN Ha TOUKU SKCTpEMyMa, HauboJbliiee 1
HaMMEHbIIIee 3HAYCHHE C TIOMOIILI0 MPou3BoHOM. [TocTpoenue rpadukoB QyHKIHMI ¢ TOMOIIBI0 MPOU3BOHbIX. [I[puMeHeHue
MIPOU3BOAHOM MPH penieHuu 3a1ad. Haxoxnenne skcTpeMyMoB (QyHKIHUNA HECKOJIBKUX MEPEMEHHBIX.

ITepBooOpaznas. Heonpenenenusiit unterpai. [lepBooOpaznbie dsieMeHTapHbIX QyHKIUA. [1n0mans KpuBOJIMHENHON Tpaneiuy.
®opmyna Herorona-JleitOuuna. OnpeneneHHslii MHTErpai. Beiuncnenue miomanei miockux Guryp u o0beMoB TeN BPalLEHUS C
MOMOILIbIO HHTErpaa..

Mertonsl pemieHus: GyHKIIMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

I'eomerpus

IToBTopenue. PemieHue 3amady ¢ HCMOIBL30BAaHUEM CBOMCTB (PUIyp Ha IJIOCKOCTU. PemieHue 3amad Ha J0Ka3aTeIbCTBO U
MOCTPOCHUE KOHTPHPUMEPOB. IIpuMeHeHne MpPOCTEUIINX JIOTUYECKUX MpaBuil. PermieHune 3aiad ¢ MCMOJB30BAaHUEM TEOPEM O
TPEYTOJbHUKAX, COOTHOILICHUM B MPSMOYTOJbHBIX TPEYTrOJIbHUKaX, (PaKTOB, CBSI3aHHBIX C YEThIPEXyTroJibHUKaMU. Perienue 3aaau
C HCIOJIb30BaHUEM (DAKTOB, CBS3aHHBIX C OKPYKHOCTSIMHU. PelieHue 3a1ady Ha U3MEpEHUsl Ha TJIOCKOCTH, BBIUUCICHUS JJIUH U
wiomaaeu. Pemenue 3a1a4 ¢ nOMOIIBIO BEKTOPOB U KOOPAUHAT.

Harnsanas crepeomerpus. [Ipusma, napamienenumnen, nupaMuia, TETPAIP.

OcHOBHBIC TTOHSTHUSI TEOMETPHUH B TIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX. [[oHATHE 00 aKCHOMATHIECKOM
METOJIE.



Teopema Menenas g terpasapa. [loctpoeHue cedyeHU MHOTOTPaHHUKOB METOJIOM CIENOB. LleHTpanbHOE MPOEKTHUPOBAHUE.
ITocTpoeHue ceyennii MHOTOTPaHHUKOB METOJIOM ITPOEKIIHAM.

CkpeluBaronuecs: npsiMble B MPOCTPAHCTBE. YTOJI MEKIY HUMH. MeTOAbl HaXO0KIEHUS PACCTOSIHUN MEXy CKPEIMBAIOIIUMHUCS
MPSAMBIMU.

Teopembl 0 mapaiIenbHOCTH MPSIMBIX U IJIOCKOCTEH B MpocTpaHcTBe. [lapamnenbHoe MpoeKTupoBaHue U u3o0pakeHue Guryp.
I'eomeTpuueckne Mecta TOUEK B IIPOCTPAHCTBE.

[lepneHaAUKYJISIPHOCTE NPSAMOW M INIOCKOCTH. OpToroHanbHOe mnpoekThupoBaHue. Haknonnele um npoekunu. Teopema o Tpex
IIEPIICHIUKYJIAPAX.

Bunsr TerpasipoB. OpTOLEHTPUYECKUI TETPAIP, KAPKACHBIM TETPA3p, paBHOTPAHHBIA TeTpa’ap. I[IpAMOyrosbHbINA TeTpa’ap.
Menauanbl 1 OMMeIHaHbl TETPA3IPA.

JlocTpanBaHHe TETpa’apa 10 NapajuIeIeInIeaa.

Paccrostnust Mexay gurypamu B mpoctpancTse. OOl nepneHAuKyYIsp IBYX CKPEIIMBAIOIIMXCS NPSIMBIX.

Yrael B npoctpanctee. [lepneHaukynspHble MIIOCKOCTH. [lnomanes oproronanbHOU mnpoekuuu. [lepneHaukynspHoe cedyeHue
npu3Mbl. TpexrpaHHbli WU MHOTOrpaHHbI yroj. CBOHCTBa IUIOCKHUX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHUX U
JIBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJa.

Buasl MHOrorpanHukoB. Pa3BepTku MHOrorpanHuka. Kpardaiimme myTtr Ha TOBEpXHOCTH MHOTOTPaHHUKA.

Teopema Disepa. [IpaBuiibHbIE MHOTOTPAHHHUKH. [[BOMCTBEHHOCTh IPAaBUJIBHBIX MHOTOTPAaHHUKOB.

[Tpusma. [Tapannenenunen. CeolictBa napaienenumnena. [IpsmoyronbHbslid napamienenunes. HakioHHbIE TPU3MBL.

[Mupamuga. Buael nupamua. DneMeHTbl TpaBUiIbHOW nupaMubl. [Tupamuasl ¢ paBHOHAKJIIOHEHHBIMH peOpamMu U TPaHSIMH, UX
OCHOBHBIE CBOWCTBA.

[Lnomaay MoBEpXHOCTEW MHOTOTPAHHUKOB.

Tena BpameHus: UIMHAP, KOHYC, map u cdepa. CedyeHus nuivMHIpa, KoHyca u mapa. [llapoBoil cermeHT, mapoBOi CIIOH,
1apOBOM CEKTOP (KOHYC).

YceueHHas nupaMuia 1 yCEUEHHBIN KOHYC.

DneMeHThl cepudeckoi reometpun. Konndyeckue ceueHusl.

KacarenbHblie npsimbie U m10ckocTH. Brimcanusie u onucanusie cepol. Kacaromuecs chepobl. KomOunHammm ten BpamieHus.
Bekrtops! u koopanHatel. CymMMa BEKTOPOB, YMHOXKEHHUE BEKTOPA HA YUCIIO. YTOI MEXAY BekTopaMu. CKalsipHOE TPOU3BEICHUE.
VYpaBuenue miockoctu. opMmyiia pacCTOAHUS MEXIY TOUKaMu. YpaBHeHHE cepbl. Dopmysia paccTOSHUS OT TOUYKH J0
iockoctd. CiocoObl 3a/1aHus MPSIMON YpPaBHEHUSIMHU.



Pemenue 3a1a4 1 10Ka3aTesbCTBO TEOPEM C IOMOIIBIO BEKTOPOB M METOJIOM KOOPAUHAT. DJIEMEHTHI T€OMETPUH Macc.

[Tousitue ob6bema. OOBEeMBI MHOTOTpaHHHKOB. OOBEMBI Ten BpamieHus. AKCHOMBI oObema. BrwiBog ¢opmyn o0beMOB
MPSMOYTOJIBHOTO TapalyIeNIeTUIe1a, MPU3Mbl U TUpaMuabel. DopMyInbl 71 HaxXOXIEHUsS oObeMa TeTpadapa. Teopembl 00
OTHOIIICHUSX OOBEMOB.

[IpunoxxeHuss MHTErpajga K BBIUUCICHHIO OOBEMOB M TMOBEpXHOCTEH Ten BpamieHus. [lnomans chepuyeckoro mosica. Oobem
mapoBoro cios. [I[puMenenre 06beMOB TIPH PEIICHUH 3a]1a4.

[Tnomans chepsi.

Pa3Beprka nunmHapa u konyca. [Imomaas NoBEpXHOCTH LWJIMHAPA U KOHYCA.

KomMOunHauy MHOTOTpaHHUKOB U TEJ BpaIllCHUSI.

[Tono6ue B mpocTpancTBe. OTHOILIEHHE 00BEMOB U IUIOINIAIEH TOBEPXHOCTEN MOTOOHBIX PUTYD.

JIBI>KEHUS B IPOCTPAHCTBE: MAPAIIIETIbHBIN IEPEHOC, CAMMETPHSI OTHOCUTENBHO IIJIOCKOCTH, LIEHTPaJIbHASI CHMMETPHSI, TOBOPOT
OTHOCHUTEIBHO MPSIMOIA.

[IpeobpazoBanue no1o0us, roMoTeTHs. Perenre 3a1ad Ha MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

BeposiTHOCTh U cTaTUCTHKA, JIOTHKA, TEOpHs TpadoB U1 KOMOMHATOPUKA

[ToBTOpenue. Mcnonb3oBanue TaOIUI] U JUarpaMM JJisl PEJICTABJICHUS JaHHBIX. PellieHne 3a/1ad Ha MPUMEHEHUE OMUCATEIbHBIX
XapaKTePUCTUK YUCIOBBIX HAOOPOB: CPEIHMX, HAMOOJBIIEr0 U HAUMEHBIIETO 3HAYCHHUS, pa3Maxa, TUCIEPCUN U CTaHJIapTHOTO
OTKJIOHEHUs. BhIUMClieHHe 4acTOT W BEPOSITHOCTEN COOBITUM. BhIUMciieHHME BEPOSTHOCTEHW B OMbBITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTApHBIMU  HcxoAamu. lcmonb3oBaHue KOMOWHATOPUKHU. BbIunclieHHME BEPOSITHOCTEH HE3aBUCUMBIX COOBITHH.
Ucnonb3oBanue GopMyIibl CII0KEHUS BEPOSITHOCTEH, TUarpaMm Dijiepa, iepeBa BeposiTHOCTEH, hopmysibl bepHyuin.
BeposiTHOCTHOE TPOCTPaHCTBO. AKCMOMBI TEOPUU BEPOSTHOCTEN.

YcnoBHas BepossTHOCTD. [IpaBuiio ymHO)eHUs BeposiTHOCTer. Dopmyiia nosiHoM BeposiTHOocTH. Dopmyiia baiieca.

JluckpeTHbIe cilydaliHble BEJIMUMHBI U pacupenesieus. CoBMeCTHbIE pactpeeneHus. Pacnpenenenue cyMMbl U TIPOU3BEICHHUS
HE3aBUCUMBIX CIIYYaMHBIX BEJIWYMH. MaremMaruyeckoe OXHUIAHUE W JUCIEPCUs CIIYYalHOW BEIMYMHBI. MareMaTudeckoe
0XKUJAHUE U JUCIIEPCHUSI CYMMBI CITyYallHbIX BEJIUYMH.

bunapnas cinyvalinas BenuuuHa, pacupeaenenue bepuynnu. ['eoMmetpudeckoe pacnpenenenne. buHoMuanbHOE pacnpenesieHue u
€ro CBOMcCTBa. [ unepreoMeTpuyecKoe paciupeaesieHue U ero CBOMCTBA.

HenpeprpisHble cinydaiinbie BenuuuHbl. [IToTHOCTE BeposATHOCTH. DyHKIMSA pactpeneneHus. PaBHoOMepHOe pacnpenesieHue.
[Toka3arenbHOE pacnpeneiaeHue, ero napaMeTpsl.



Pacnipenenenne Ilyaccona u ero npumenenue. HopmaneHoe pacnpenenenue. @ynknunsa Jlamtaca. [Tapamerpsl HOpMaIbHOIO
pacupeneneHus. IIpumepsl cily4ailHbIX BEJIMYHMH, MOJAYMHEHHBIX HOPMAaJIbHOMY 3aKOHY (IOIPEIIHOCTh H3MEPEHUH, pOCT
yesoBeka). LleHTpanbHas npenenpHas Teopema.

HepasenctBo UeonimeBa. Teopema UelOrnieBa u teopema bepuymin. 3akoH 0oibux uucesn. BeIOOpOUYHBIM METOA U3MEpEeHUs
BeposiTHOCTEN. POsIb 3aKk0Ha OONBIINX YKCEN B HAYKE, PUPOJIE U OOLIECTBE.

KoBapuanus nByx ciydaiiHeix BennyuH. [loHsTe o ko3pduuumente koppensaunn. CoBMECTHbIE HAOMIOIEHUS JIBYX CIIy4YailHBIX
BeJMYUH. Be1OOpOouHBIi K03QPuumeHT koppensauuu. JInneitnas perpeccusi.

Craructrueckas runore3a. CTaTUCTUKA KPUTEPUS M €€ YPOBEHb 3HAUMMOCTH. [IpoBepka mpocTelux runore3. IMINPUIECKUE
pacrpeneneHus U UX CBA3b ¢ TEOPETUYECKUMU pacpeneseHusIMU. PanroBas Koppesrsanus.

IToctpoenue coorBeTcTBU. IHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUA. buekuuu. JluckpetHas HelnpepblBHOCTS. [IpuHImMn
Jupuxie.

Koauposanue. /[BonyHas 3anuch.

OcHoBuble ToHATUS Teopun Tpados. JlepeBbs. J[Bonunoe nepeBo. CsizHocTh. KommonenTsl cBs3HocTH. Ilytu Ha rpade.
DiIepoBHl ¥ | aMUIIBTOHOBBI ITYTH.



TEMATHYECKOE INTAHUPOBAHHUE

AJITEBPA U HAYAJIA AHAJIN3A

TEMATHUYECKOE IINTAHUPOBAHME, 10 kaace.

Ne Ne ypoka Kou-Bo
YPOKa n/n 10 TEME Tema ypoka 4acoB

IMoBTOpeHue marepuaia 7 — 9 kiaccos (3 yaca).

1-3 1-3 [ToBTOpenne marepuana 7 — 9 kiaccoB 3

HeiicTBUTE/IbHBIE uncaa (12 yacoB)

4-6 1-3 HatypanbHble u 11en1ble uncina 3
7 4 PammonansHEIE unciia 1
8-9 5-6 WpparnmoHanbHbIC YrCIia 2
10 7 MHO0XeCTBO JEHCTBUTEIbHBIX YUCEN 1
11-12 8-9 Moaynb 1eCTBUTEIBHOIO YUCIA 2
13 10 Kontponbnast pabora Ne 1 o teme: « JleiiCTBUTEIBHBIC YHCTIA» 1
14 - 15 11-12 Mertoa MareMaTuueCcKO HHIYKIIUU 2
Yucaosbie pynkuuu (10 yacos).

16 - 17 1-2 Ornpenenenne YuCIOBON (QYHKIIMH U CTIOCOOBI €€ 3aaHusl. 2
18-20 3-5 CpoiicTBa pyHKINH. 3
21 6 [lepuonnyeckue GyHKINH. 1




22 -23 7-8 Ob6parHas QyHKIUSA 2
24 9 Konrtponsnas padora Ne 2 o reme: «Hucnosbie GyHKIUN 1
Tpuronomerpuyeckue pynkuuu (24 yaca).
25-26 1-2 UucnoBasi OKpY>KHOCTb. 2
27 - 28 3-4 UucnoBas OKpYKHOCTb Ha KOOPAMHATHOM MJIOCKOCTH. 2
29 -31 5-7 Cunyc n xocunyc. TaHreHc u KOTaHreHc. 3
32-33 8-9 TpuronomeTrpuyeckue GyHKIIMHA YUCIOBOTO apryMEHTa. 2
34 10 Tpuronomerpruyeckue QyHKLINUN YIIIOBOTO apryMeHTa. 1
35-37 11-13 | ®dysakauu Y = SiN X, Y = COS X, UX CBOMCTBA M rpaduKH. 3
38 14 Kontponsnas padora Ne 3 mo teme: «TpuroHomerpudeckne QyHKIAN. 1
39-40 15-16 | [Mocrpoenue rpaduka ¢pyukimu y = mf(x). 2
41 - 42 17 -18 | octpoenwue rpaduka Gpyukimu Yy = f(kx). 2
43 19 I'paduix rapmMOHHYECKOTO KOJIeOaHusI. 1
44 — 45 20-21 | ©ynknum Y = tg X, Y = Ctg X, ux cBoiicTBa M rpaduKy. 2
46 - 48 22 - 24 | ObpaTHbIe TPUTOHOMETPUYECKHE (PYHKITUH. 3
Tpuronomerpuyeckue ypasuenusi (10 yaco).
49 - 52 1-4 [Tpocreiiye TPUrOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA. 4
53 -56 5-8 MeTobl penieHns TPUTOHOMETPUIECKUX YPAaBHEHHIA. 4
57 -58 9-10 Konrtponsnas padora Ne 4 o reme: «TpuroHoMeTprudeckue ypaBHEHHUS» 2

IIpeodpa3zoBanne TPUTOHOMETPHYECKHX BbhIpaxkeHuii (21 vac).




59 -61 1-3 CuHyc ¥ KOCHHYC CYMMBI U Pa3HOCTH apTyMEHTOB. 3
62 — 63 4-5 TaHresnc cyMMBbl ¥ pa3HOCTH apTyMEHTOB. 2
64 - 65 6-7 DopMyIbl TPUBEACHUS. 2
66 - 68 8-10 ®opmyiiel ABOKHHOTO aprymeHTa. @opMyIbl HOHMKEHUS CTEIICHH. 3
69 -71 11-13 | IlpeoOpa3oBaHre CyMMBI TPUTOHOMETPUIECKUX (PYHKITHI B 3
IPOM3BECHHUE.
72-73 14 -15 | IlpeoOpa3oBaHue NPOU3BEACHUS TPUTOHOMETPHUECKUX (DYHKIIUN B CyMMY. 2
74 16 [TpeobpazoBanue BeipaskeHuii A Sin X + B cos X k Buay C sin (X + t) 1
75-77 17-19 | Metozsl pelieHust TPUrOHOMETPUUECKUX YPABHEHHIA. 3
78-79 20-21 | KontponbHas padota Ne 5 o Teme: «I[Ipeobpa3oBanue 2
TPUTOHOMETPHUYECKUX BBIPAKCHUN».
Kommuiekcubie uncia (9 yacos).
80-81 1-2 KommutekcHbie uncna u apudMeTnaeckue NeicTBrs Hall HUMH. 2
82 3 KoMrekcHbIe urciia ¥ KOOpIUHATHAS TIIOCKOCTb. 1
83 -84 4-5 Tpuronomerpuueckas ¢popma 3arucy KOMIUIEKCHOTO YHCIIA. 2
85 6 KomruiekcHbIe yrciia v KBaJpaTHBIE YpaBHEHHSI. 1
86 - 87 7-8 Bo3BeneHnne KOMIUIEKCHOTO YKcTia B CTeNeHb. M3BIeueHne KyOn4eckoro 2
KOPHS M3 KOMIUIEKCHOTO YHCIA.
88 9 KonTtponbHas pabora Ne 6 mo treme: «KoMIieKCHbIE YUCITIa. 1
IMpousBoanas (29 yacos)
89 -90 1-2 YucnoBble MOCIEI0BATENBHOCTH. 2
91-92 3-4 [Ipenen 4rcIoBOM MOCIEIOBATEIHHOCTH. 2




93-94 5-6 [penen Gyukmmm. 2
95-96 7-8 Omnpenenenne TPOU3BOTHOM. 2
97 - 99 9-11 Bprumncienue npon3BoIHBIX. 3
100 - 101 12 -13 | duddepenuupoBanue cnoxnoi pynkuuu. Juddepenumuponanue 2
00paTHON (YHKIIUH.
102 - 104 14 -16 | YpaBHeHue KacaTelbHOH K rpaguKy ¢ yHKIUH. 3
105 - 106 17 -18 Kontponsnas padora Ne 7 o teme: «IIpousBomHas». 2
107 - 109 19-21 | IlpumeHeHHE IPOU3BOIHOM IS UCCIIEIOBAHUS ()yHKITHHA. 3
110 - 111 22 - 23 | [loctpoenue rpaduKkoB PYHKIIHIA. 2
112 - 115 24 - 27 | [IpumeHeHHE TIPOU3BOTHOM TSl OTBICKAHHS HAMOOJBIINX W HAMMEHBIITNX 4
3HA4YECHHI BEJIMYHH.
116 - 117 28 - 29 | KontponbHas padota Ne 8 o teme: « [Ipon3BoaHas. 2
KomouHnaTopuka u BeposiTHOCTD (7 4acoB)
118 - 119 1-2 [IpaBuno ymHoxxenus. Kombunaropusle 3anaun. [lepectanoBku u 2
(dakTopuabl.
120 - 121 3-4 Bb160p HECKOIBKUX 37IEMEHTOB. bBUHOMMHANIBHBIE KO (DUITUEHTHI. 2
122 - 124 5-7 Crnyyaiinble COOBITHS U BEPOSITHOCTH. 3
IMoBTopenue (11 yacos)
126 - 136 1-11 [ToBTOpEHME. 11




TEMATHYECKOE IINTAHUPOBAHME, 11 kaacc.

Ne Ne ypoka Kou-Bo
ypoka n/m 10 TEME Tema ypoka 4acoB

IMoBTopenue matepuana 10 kiaacca (4 gaca).

1-4 1-4 IToBTOpenne marepuana 10 kacca. 4
MHuoroujennl (10 yacos).

5-7 1-3 MHOTO4IEHBI OT OAHOM MTePEMEHHOM. 3
8-10 4-6 MHorousieHbl OT HECKOJIBKUX EPEMEHHBIX. 3
11-13 7-9 YpaBHEHUs BHICIIUX CTETICHEH. 3

14 10 KonTponbhas padota Ne 1 o Teme: «MHOrouIeHbI». 1
Crenenu n kopuu. CteneHnble pynkuuu (24 yaca).
15-16 1-2 [TonsiTrie KOpHSI N-OM CTENEHU U3 AEUCTBUTEIBHOTO YHCIIA. 2
17-19 3-5 ®ynkiuu Y = x, uX cBoiicTBa U rpaduKHy. 3
20 - 22 6-8 CBolicTBa KOpHS N-1 CTENEHH. 3
23-26 9-12 [TpeoOpazoBaHUe BRIPAKCHHIMA, COJICPIKAIINX PATUKAIIBL. 4
27 - 28 13-14 | KonrpomabHas padora Ne 2 o teme: «Crenenn u Kopau. CTeTieHHbIS 2
GYHKITII.
29 -31 15-17 | IloHATue CTENEHH C JIOOBIM PallMOHAIBHBIM ITOKa3aTeJIeM. 3
32-35 18 -21 | Crenennble GyHKINHU, UX CBOICTBA U IpadUKH. 4
36 - 37 22 - 23 | 3BneueHune KOpHS U3 KOMIUIEKCHOTO YHCIIA. 2
38 24 Kontponbnas padora Ne 3 mo reme: «Ctenenu u kopau. CTeneHHBIC 1
byHKIANY.




IMoka3aTtenbHasi u Jorapupmudeckas ¢pynkmun (31 gac).

39-41 1-3 [Toxa3zaTtenbHast GyHKIHS, €€ CBOWCTBA U TPadUK. 3
42 - 44 4-6 [TokazaTenbpHBbIC ypaBHCHUSI. 3
45 - 46 7-8 [TokasarenpHbIC HEPABEHCTBRA. 2
47 - 48 9-10 [TonsiTue norapudma. 2
49 -51 11-13 | Jlorapubmudeckas QpyHkius, e€ cBOWCTBA U Irpaduk. 3
52 -53 14 -15 | KontponbsHas padora Ne 4 o teme: «IlokazaTenpHas u torapumudeckas 2
byHKIII
54 - 57 16 -19 | CpoiicTBa norapudmos. 4
58 - 61 20 -23 | JlorapudmMuueckre ypaBHEHHS. 4
62 — 64 24 -26 | Jlorapudmuyeckre HepaBeHCTBa. 3
65— 67 27-29 | IuddepenurpoBanme noka3areabHOH U TorapupMuueckoi GyHKIMM. 3
68 — 69 30-31 | KontponbHas padota Ne 5 o treme: «Iloka3arenbHas u torapudmMudeckas 2
GyHKITII
IlepBooGpa3nasi u uaTerpai (9 yacos).

70-72 1-3 [TepBooOpasHast u HeonpeaenEHHbBIN HHTETPaI. 3
73-T77 4-8 OnpenenéHHblil UHTErpal. 5

78 9 KonTponbras padota Ne 6 o Teme: «IlepBooOpaszHasi 1 HHTETpaIDy 1

DaemMeHTHI Teopuu BeposiTHOCTelt (9 yacos).

79 -80 1-2 BeposiTHOCTB 1 TeOMETpHSL. 2
81 - 83 3-5 He3zaBucumple MOBTOPEHUS HCIIBITAHUH C IBYMSI HCXO/IaMHU. 3
84 — 85 6-7 CrarucTudeckue MeTo Ikl 00paboTKU HH(OPMAITUH. 2




86 — 87 8-9 ["ayccoBa kpuBasi. 3akOH OOJBIINX YUCEIL. 2
YpaBHeHusi n HepaBeHcTBa. CucTeMbl ypaBHEeHHIT H HepaBeHCTB (33 yaca).

88 -91 1-4 PaBHOCHIIBHOCTH ypaBHEHHH. 4

92 -94 5-7 OO01re METObI PELICHUS] YPaBHEHUIA. 3

95 - 97 8-10 PaBHOCHIIBHOCTD HEPABEHCTB. 3

98 - 100 11-13 | YpaBHEHHUS U HEPABEHCTBA C MOJYJISIMHU. 3
101 - 102 14 -15 | KontpounbHas pabota Ne 7 o teme: «YpaBHEHUS U HEPABEHCTBA. 2

Cucrembl ypaBHEHUH U HEPABEHCTB.
103 - 105 16 -18 | YpaBHEeHUs U HEPABEHCTBA CO 3HAKOM paJIMKaIa. 3
106 — 107 19-20 | YpaBHEeHHS U HEPABEHCTBA C IBYMSI IEPEMEHHBIMHU. 2
108 - 110 21 -23 | Jloka3arenbCTBO HEPABEHCTB. 3
111 -114 24 - 27 | Cucrembl ypaBHEHU. 4
115-116 28 -29 | KonrpomnbHas padora Ne 8 o teme: «YpaBHEHHs U HEPaBEHCTBA. 2
Cucrembl ypaBHEHHI U HEPABEHCTBY.
117 -120 30-33 | 3amauu c mapameTpamu. 4
IMoBTopenue (16 yacos).
121 - 136 1-16 IToBTOpEHME. 16
TFEOMETPUSA
TEMATHYECKOE IINIAHUPOBAHMUE, 10 kaace.
Ne No ypoka Koua-Bo

ypoka n/n 0 TEME Tema ypoka 4acoB

HexoTtopbie cBeienns u3 miianumerpun (12 yacos).




1-4 1-4 VTIBl U OTPE3KH, CBA3aHHBIE C OKPYKHOCTBIO. 4
5-8 5-8 Pemienue TpeyroibsHUKOB. 4
9-10 9-10 Teopembl Menenast u UeBhbl. 2
11-12 11-12 | Dnnurce, runepbosia u mapabdona. 2
Beenenue (3 uaca).
13-14 1-2 [Ipeamer crepeomeTprn. AKCHOMBI CTEPEOMETPUH 1
15 3 HekoTtopsle ciie1cTBHS U3 aKCHOM. 2
IMapanienbHOCTH NPSIMBIX M IUI0CKOCTEd (16 yacoB).

16 -19 1-4 [TapayeabHOCTh MPSMBIX, TPSIMON U TIIIOCKOCTH. 4
20-23 5-8 B3aumHoOe pacrookeHne MpsMBIX B IIPOCTPAHCTBE. YTOI MEXKITY 4
npsimbiMu. KontposneHas pabora Ne 1 o teme: "[lapannenbHocTh

npsmbix" (20 MUHYT)
24 - 25 9-10 [TapamienbHOCTD MIIOCKOCTEM. 2
26 — 29 11 -14 | Terpasap u napajieIenume]. 4
30 15 Konrtponsnas padora Ne 2 no teme: "IlapannensHocTs miockocTei” 1
31 16 3auér Ne 1 o teme: "[lapaminenbHOCTh MPSMBIX U IIIOCKOCTEN" 1
IMepnenanKyJISIpHOCTH MPSAMBIX H IUIOCKOCTed (17 yacoB).
32 -36 1-5 [TeprnieHIUKYIAPHOCTD MPSIMON U INIOCKOCTH. 5
37 —-42 6-11 [lepnieHAuKYIAp U HAKJIOHHBIE. YTOJ MEX]y IPSIMOU U TNIOCKOCTHIO. 6
43 - 46 12 -15 | IByrpansslii yroiu. [leprneHaAuKyISIpHOCTH IMIIOCKOCTEH. 4
47 16 Kontponbnas padora Ne 3 o teme: "[leprieHIuKyasspHOCTD MPSIMBIX U 1

IIockocTen"




48 17 3auér Ne 2 mo teme: "llepneHIUKYISAPHOCTD NPSMBIX M TUIOCKOCTEH" 1
Mmuororpanuuku (14 yaco).
49 - 51 1-3 [Tonsitne MHOTOrpaHHKKA. [Ipu3Mma. 3
52 -55 47 [Mupamuna. 4
56 — 60 8-12 [IpaBuIBHBIE MHOTOTPAHHUKH. 5
61 13 Kontponbnas pabota Ne 4 o Teme: "MHororpanHuku'. 1
62 14 3auét Ne 3 mo Teme: "MHoOTOrpaHHUKHU". 1
3ak/JII0unTeIbHOE OBTOPeHUE Kypca reomerpun 10 kiaacca (6 yacos).
63 - 68 1-6 3aknmounTenbHOE TOBTOpeHue Kypca reomerpun 10 kitacca 6
TEMATHUYECKOE IINTAHUPOBAHME, 11 kaacc.
Ne No ypoxka Koua-Bo
ypoka n/n 10 TEME Tema ypoka 4acoB
Huaunap, konyc, map (16 yacos)

1-3 1-3 Hununnp. 3
4-7 4-7 Komnyec. 4
8-14 8-14 Coepa. 7
15 15 KontpoabsHast padora Ne 5 no teme: "Llnnunap, konyc, map'. 1
16 16 3auér Ne 4 mo Teme: "Lnaunap, konyc, map'. 1

Oo0bémbl Tea (17 yacos).




17-18 1-2 O0BEM IPSIMOYTOJILHOTO TapalIeNeuIea 2

19-21 3-5 O0BbEM psIMOM TPU3MBI M IUJIUHAPA 3

22 — 26 6-10 O0BEM HaKJIOHHOW MTPU3MBI, TUPAMHJIBI M KOHYCa 5

27-31 11-15 | O6wém mapa u miomaab chepol 5

32 16 KontpoabsHnasi padora Ne 6 no teme: "O6bémbl Tea'". 1

33 17 3auér Ne 5 mo teme: "O0bEMBI TET". 1
BekTopsl B npocTpancTBe (6 4acoB)

34 1 IlonsiTHE BEKTOpA B IPOCTPAHCTBE. 1
35-36 2-3 CroxeHue ¥ BBIYUTaHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YUCIIO. 2
37 —-38 4-5 KommanapHbie BEKTOPBI 2

39 6 3auét Ne 6 mo Teme: «BeKTOpPBHI B MPOCTPAHCTBEY. 1

Metoa koopauHaT B npoctpancTie (15 yacos)
40— 43 1-4 KoopauHnatsl TOYKM ¥ KOOpAUHATHI BEKTOPA. 4
44 — 49 5-10 CkansipHoe pou3BeIeHNEe BEKTOPOB 6
50-52 11-13 | JIBwxeHus 3

53 14 KonTpoabHasi padora Ne 7 no teme: ""MeToJ KOOpAUHAT B 1

npocrpascrse’'.

54 15 3auér Ne 7 mo Teme: ""MeToa KOOpAUHAT B POCTPaHCTBe". 1

3aK/II0YHTEeIbHOE TOBTOPEHME MPH MOAT0TOBKE K MTOr0BOIi aTTecTainuu mo reomerpuu (14 yacos).
55-68 1-14 3aKII0YNTEIbHOE TIOBTOPEHHUE MPU TTOATOTOBKE K UTOTOBOM aTTECTAIUH 110 14

reOMEeTPHUH
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