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IHosicuuTeaLHAA 3aNIUCKA

PaGouas nporpamma paspadorana Ha ocHoBe TpeboBanwmii K pesynbratam OOIT COO MBOY «COUI Ne 6 »/ mpuka3 Ne 65
ot 30.04.2021 .

«MaremaTHkKa: a.ﬂreﬁpa N HAYaJa MAaTEMATHICCKOIo aHa/Im3a, recoMETpus»

ba3oBblii ypoBeHb
«IIpo0JieMHO-PYHKIIMOHAJIbHBIE PE3YJdbTAThD)

Yray0JieHHbI YPOBEHb

«CHCTEeMHO-TEO0

CTHYCCKHUE PE3YIbTAThD)

Paznen |. BbIMyCKHUK HAYYHMTCS I11. BoInyCKHUK MOJTYYHT Il. BoimyckHuK V. BbIyCKHMK MOJYy4YUT
BO3MOKHOCTh HAYUYHTHCS HAYYHUTCS BO3MOKHOCTh HAYUYHTHCS
Hean JI1d ucrosib30BaHus B Jlna pazeumusi mviuiieHus, g ycnemnoro s obecneuernus 803MONCHOCIU
0CBOCHM MTOBCETHCBHOM KM3HU U UCNONIBL30BAHUS 8 IPOJIOKCHUS YCNeuwHo20 nPooOaNCEeHUSL
fipeamera obecrieueHus NOBCEOHeBHOU HCUHU o0Opa3oBaHUsI 00pa3o8aHus no
BO3MOYKHOCTH YCIICLITHOTO | U 0Oecnedenusi B03MONHCHOCMU | TIO CIIEITUATBHOCTSIM, CReYUATIbHOCMAM, CEA3AHHbIM C
IIPOJIOJKEHHUS YCHEeuWHO20 NPOOONHCEHUS] CBS3aHHBIM C ocywecmeneHuem HayyHou u
o0Opa3oBaHHUsl 110 0bpazosanus no MIPUKJIATHBIM uUccne008amenbeKou
CHELUATBHOCTSM, HE CNeYUAIbHOCMAM, He HCITOJIb30BAaHUEM oesmenvHocmu 8 ooracmu
CBS3aHHBIM C CBA3AHHBIM C NPUKTAOHBIM MaTeMaTUKU MAmMeMamuKy U CMEeNCHbIX HAYK
MIPUKIIATHBIM UCNONb308AHUEM
HCII0JIb30BaHUEM mMamemamuxu
MaTeMaTUKHU
TpeGoBanus K pe3yJbTraTam
dnemenmul — CB000AHO

— OnmnepupoBath Ha

—  Onepuposamvp?

— Jlocmuoicenue

2 3)160]) " [ajiee; 3HATh OMPEACICHNUC TOHATHUS, YMCTh INOSICHATD €0 CMbICII, YMETb UCIIOJIB30BATh IMOHATHUC U €TO CBOICTBa IIpu MpOBCACHUN paCC}’)K,I[eHHfI, peHICHUN

3aJaad.




meopuu
MHOIICECME
u
mamemamuy
eckoil
J102UKU

6a30BOM ypoBHe!
MOHATUSMU: KOHEUHOE
MHOXECTBO, 3JIEMEHT
MHOECTBA,
MOJMHOKECTBO,
nepeceyeHue u
00beuHEHNE
MHO>KECTB, YHUCJIOBBIE
MHO>KECTBA Ha
KOOPJAMHATHOW MPSIMO,
OTpPE30K, NUHTEPBAJI,
ONEepUpPOBaTh HA
0a30BOM YpOBHE
MOHATUSAMU:
yTBEPXKICHUE,
OTpHUIIaHUE
YTBEPKICHUS,
UCTUHHBIE U JIOKHbBIE
YTBEPKJICHUS, IPUUMHA,
CJIe/ICTBHE, YACTHBIM
CiIy4aii o01ero
YTBEPKICHUS,
KOHTPIPUMED;

NOHAMUAMU. KOHEUHOe
MHOIHCECMB0, INeMeHMm
MHOJcecmaa,
NOOMHOMCECMBO,
nepeceuenue u
00veOUHeHUe MHOMICECNS,
YUCN08blE MHOJCECMBA HA
KOOPOUHAMHOU NPAMOL,
ompe30K, UHmMepada.l,
NOJIYUHMep8al,
NPOMENCYMOK C
BbIKOJIOMOU MOYKOU,
epaghuueckoe
npeocmasietue
MHOJHCecms Ha
KOOPOUHAMHOU
NIOCKOCMU,
onepuposams
NOHAMUAMU.
ymeepoicoeHue,
ompuyarue
VMBEPIHCOeHUsl, UCTIUHHbIE
U JI0JICHBLE YIMBEPHCOCHUS,
NpUYUHa, creocmsue,

OIEepUpPOBAThS
MOHSATUSIMU: KOHEUHOE
MHOECTBO, 3JIEMEHT
MHOXECTBA,
MOJAMHOECTBO,
nepeceyeHue,
00beqUHEHNE U
Pa3HOCTb MHOXECTB,
YUCJIOBBIE MHOKECTBA
Ha KOOPAWHATHOU
IPSIMOM, OTPE30K,
WHTEpBAJl,
MOJIYUHTEPBAI,
MPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpadguueckoe
MpeCTaBICHUE
MHOXECTB Ha
KOOpJAMHATHOMU
MJIOCKOCTH;

3a/71aBaTh MHOKECTBA
MEPEYUCIICHUEM H
XapaKTepUCTHUYECKUM
CBOMCTBOM;

pe3ynromamos paszoena ll;
onepuposamv noHAmuem
onpeoeneHus, OCHOBHbIMU
sUOaMU OnpeodeleHul],
OCHOBHBIMU BUOAMU
meopem;

HOHUMAamMb CYMb
KOCBEHHO20
00KaA3amenbemeda,
onepuposamv NOHAMUAMU
CUEMHO20 U HECUEeMHO20
MHOJICECMBA,

NPUMEHSNb MemOo0
MamemamuyecKkou
UHOYKYUU OJIs1 NPOBEOEHUS.
paccysicoeHutl u
00KaA3amenbeme u npu
peuieHuu 3a0au.

B nosceonesnoui srcuznu u npu

u3yyeHuu opyaux
npeomemoas:

UCNOIL3068AMb MEOPEMUKO-
MHONCECMBEHHBIU AZbIK U

1 3nech 1 nanee: pacno3HaBaTh KOHKPETHBIE IPUMEPhI OOIIMX MOHATHI 110 XapaKTEPHBIM IPH3HAKAM, BBITIOJIHSATD JCHCTBHSI B COOTBETCTBUH C OTPEICICHHEM H
MIPOCTEHIINMU CBOMCTBAMH MOHITHH, KOHKPETU3UPOBATH MPUMEPaMHU OOIINE TOHATHS.
3 31ech U fanee: 3HATh OMPE/ISICHIE MTOHATHS, 3HATh K YMETh 00OCHOBBIBATH CBOMCTBA (MPU3HAKH, CCITH OHHU €CTh) MIOHATHS, XapaKTEPH30BaTh CBSI3H C JAPYTHMH

MOHATUSAMU, IPEICTABIISASA OHO OHITHE KaK 4acTh LIEJIOCTHOIO KOMILJIEKCA, UCIOJIb30BATh MOHSATUE U €r0 CBOMCTBA NpU MIPOBEACHUU PACCYKICHUI, T0KA3aTEIbCTB,

PEIICHUH 3aa4.




HaXOJUTh NIEPECECUEHNE
1 00bEMHEHUE IBYX
MHOECTB,
IIPEACTABIECHHBIX
rpauyecku Ha
YUCJIOBOU MPSAMOI;
CTPOUTH HA YMCIIOBOM
IPSIMOUN TOAMHOKECTBO
YUCJIOBOTO MHOXECTBA,
3aJaHHOE MPOCTEUIINMHU
YCIIOBUSIMY;
pacro3HaBaTh JIOKHBIE
YTBEPKJICHUS, OIIMOKH B
pacCy X IEHUSX, B
TOM YHCJIE C
UCII0JIb30BaHUEM
KOHTPIIPUMEPOB.

B nosceonesnou srcusnu u

npu u3y4yeHuu Opy2ux
npeomemoas:
MCII0JIb30BAaTh YHCIIOBBIE
MHO’KECTBA Ha
KOOPJAWHATHOU MPSIMOM
JUISl OUCAHUS pPeabHbIX
MIPOLIECCOB U SIBJICHUM;
IIPOBOJUTH JIOTUYECKUE
paccyXJeHus B

yacmuwlll cryyau 0owe2o
YmeepaHcoeHusl,
KOHmMpHnpumep,
npogepsmo
NPUHAONIEHCHOCTD
INEMEHMA MHONCECMBY,
Haxooums nepeceyeHue u
00beOUuHeHUe MHOHCECTS,
8 MoM uuce
npeocmasieHHbIX
epaguuecku Ha YUCI0801
NpAMOU U Ha
KOOPOUHAMHOU
NIOCKOCIU;

npoeooUms
odoxasamenvHble
paccysicoerust O
obocHoganus
UCMUHHOCIU
VmMeEepHcOeHUII.

B nosceonesnou orcusnu u

npu u3yueHuu Opyeux
npeomemos.
UCNOIL308AMb YUCTIOB8bIE
MHOJMCECm8a Ha
KOOPOUHAMHOU NPAMOU U
HA KOOPOUHAMHOU

OTICpUPOBATH
MOHATUSIMU:
YTBEPKJICHUE,
OTpHUIIaHUE
YTBEPKJICHHSI,
UCTUHHBIC U JIO’KHbIE
YTBEPKJICHHUSI,
PUYUHA, CIE/ICTBHE,
YaCTHBIN CIIy4daun
0011IeT0 YTBEPKACHUS,
KOHTPIPUMED;
IPOBEPATH
MPUHAICKHOCTh
DJIEMEHTA MHOXECTBY;
HAXOJIUTh NIEPECEUCHUE
U 00beIMHEHUE
MHO>XECTB, B TOM YHUCJIE
MIPEICTaBIICHHBIX
rpaguvecKy Ha
YUCJIOBOM IPSIMOM U Ha
KOOPJIMHATHOM
TJIOCKOCTH;

IIPOBOTUTH
JI0Ka3aTebHbIe
paccyKJIeHus JIIst
000CHOBaHUS
UCTUHHOCTH
YTBEPXKACHUU.

AZbIK JI02UKU 015 ONUCAHUSA
PeanbHbiX NPoYeccos u
AGNEHUl, NPU peuleHul
3a0ay Opyeux y4eOHbvix
npeomemos




CUTYyaLUsX
IMOBCEIHEBHOU KU3HA

HI0CKOCMU OJIs1 ONUCAHUSL
PeanbHblX npoYeccos u
AGNeHUL,

npo8ooUms
O0oKkazameJivbHbile
paccysicoenus 8
CUMYAYUsX NOBCEOHEBHOU
JHCUBHU, NPU PeuteHuU
3a0ay u3 opyaux
npeomemos

B nosceonesnoti srcusnu u
npu u3yueHuu Opyaux
npeomMemos:

— HCIMOJIb30BaTh
YHCJIOBBIC MHOXKECTBA
Ha KOOPJIMHATHOU
MIPSIMOU U Ha
KOOPJIMHATHOM
IIJIOCKOCTH JIJIst
ONMCAaHUS pPeaJIbHBIX
MPOLIECCOB U SBJICHUMN;

— TIPOBOJIUTH
JIOKa3aTeIbHbBIC
paccyXeHus B
CUTYyaIUSIX
MMOBCEHEBHOM KHU3HU,
MIpY PELICHUY 3a7a4 U3
JPYTUX NPEAMETOB

Yucna u
ebIparcenus

— OnepupoBaTh Ha
0a30BOM ypOBHE
MOHSATHUSMHU: 1IEJIOC
YUCJIO, ACTUMOCTD
Yyucelr, OOLIKHOBCHHAS
poOb, NecATUYHAS
JpoOb, palluoOHAILHOE
YHUCII0, TPUOIMKEHHOE
3HAYE€HUE YMCIIa, YaCTh,
JIOJISI, OTHOIIICHHE,

Ce0600H0 onepuposamb
HOHAMUAMU. Yeloe YUCILO,
o0enumocme qucer,
00bIKHOBEHHAsL OPOOY,
decamuyHas opoow,
PAYUOHATbHOE YUCTIO,
NPUOIUINCEHHOE 3HAYEHUE
yucna, yacmo, 00,
OmMHOWeEeHUe, NPOYEHM,
nosviuieHUe U NOHUIICEHUE

— CB0060sHO
OIePUPOBATH
HMOHATHSIMU:
HaTypaJIbHOE YHCIIO,
MHOKECTBO
HaATypaJIbHbIX YHCEII,
1EJI0C YHMCIIO,
MHOKECTBO LIEJIBIX
qrces, OOBIKHOBEHHAs
IpoOb, eCATHIHASL

JHocmuoicenue
pe3ynromamos paszoena ll;
Cc80000HO ONepuposams
YUCTIOBLIMU MHONCECMBAMU
npu peweHul 3a0ay,
NOHUMAMb NPUHUHDBL U
OCHOBHble uoeu
Pacuuperus Yuciosbix
MHOHCECMB,

8l1adems OCHOBHbIMU




MPOLICHT, HOBBIIICHUE U
MOHUKEHUE HA 33JJaHHOE
YHUCJIO MPOIEHTOB,
MacITao;

OTnepUpoBaTh Ha
06a30BOM ypOBHE
MOHATUSIMU: JIoTapudM
4yucIia,
TPUTOHOMETPHUYECKAS
OKPY>KHOCTb, I'palyCcHas
Mepa yriia, BeJIMYrMHa
yTIJIa, 3aJaHHOTO TOYKOMN
Ha
TPUTOHOMETPHUUECKOMN
OKPY>XKHOCTH, CUHYC,
KOCHUHYC, TAHT€HC U
KOTaHI'€HC YIJIOB,
UMEIOIIUX
IPOU3BOJIBHYIO
BEJIUYHHY;

BBITIOJTHATH
apu(METHICCKHE
JEUCTBUSI C UETBIMA U
palvoOHaAbLHBIMU
YUCJIaMU;

BBITIOJIHATH HECIIOKHbIE
npeoOpa3zoBaHus
YHUCJIOBBIX BBIPAXKEHUH,

HA 3a0aHHOe YUCTO
npoyenmos, macumaob,
npUBOOUmMb NpUMepbl
yucen ¢ 3a0aHHbIMU
ceoUCmeamu 0enuMocmu,
onepuposamuw
NOHAMUAMU. JLO2apUudm
yucia,
MPUSOHOMEMPUUECKAS
OKPYHCHOCHb, PAOUAHHASL
u epadycHas mepa yaua,
genuYUHA yaand, 3a0aHHO20
MOYKOU HA
MpPUOHOMEMPULECKOU
OKPYHCHOCMU, CUH)C,
KOCUHYC, MAH2EHC U
KOMAH2EeHC Y208,
UMEWUX NPOU3BOTLHYIO
BENUYUHY, YUCIA e U T,
BLINOJIHAMb
apugmemuyieckue
delicmeus, couemasi
YCmHble U NUCbMEHHbIEe
npuembl, NPUMEHssL NPu
Heobxooumocmu
8blYUCIUMENbHbLE
ycmpoucmea,

—  HAxXooumo 3HAYEHUs KODpPHA

JpoOb, CMEIIaHHOE
YHUCJI0, PAallUOHAIIEHOE
YHCJI0, MHOXKECTBO
palMOHATBHBIX YHUCEII,
upparmoHaIbHOE
YHUCJI0, KOPEHb CTEIICHU
N, 1eUCTBUTEIBHOE
YHCJI0, MHOKECTBO
JICHCTBUTEIILHBIX
qucesl, reoMeTpudecKas
HMHTEpHpETALIN
HaTypaJibHbBIX, LIEJIbIX,
palMoHAIbHBIX,
JICUCTBUTEIBHBIX
YHUCEIT;

MIOHUMATh U OOBSICHITH
pPa3HUILY MEXTY
MO3UIMOHHOU U
HETIO3UIIMOHHON
CHCTEMaMH 3aIlicH
YHCel,

MepEeBOAUTD YHCIIA U3
OJTHOM CHCTEMBI 3alIUCH
(cucTeMbl CUUCIICHUS) B
ApYTYIO;

JIOKa3bIBaTh U
HCITOJIL30BaTh
MPU3HAKU JETUMOCTH

NOHAMUAMU MeopUuu
0enuMoCmu npu peuieHuu
CMAaHOapmHubIX 3404y
umems 6a308vle
npeocmasieHus o
MHOJHCECMBE KOMNIEKCHBIX
yucer,

C80000HO BbINOHAMY
mooicoecmeenHule
npeobpazosans
MPULOHOMEMPUYECKUX,
Jlo2apugpmuyecKux,
CMENEeHHbIX BbIPANCEHUL,
enadems hopmynou
ounoma Heromowna,
NPUMEHAMb NPU peulenuu
3a0ay meopemy o
JIUHEUHOM NpeodCmasieHuu
HOJT;

NPUMEHAMb NPU peuteHuu
3a0ay Kumatickyio
meopemy 06 ocmamxax;
NPUMEHSIMb NPU peuleHuu
3a0ay Manyio meopemy
Depma,

YMemb 8bINOHAMb 3ANUCD
YuCIa 8 NOUYUOHHOU
cucmeme CHUCTIEHUsL;




coJiepKalIuX CTEMEeHU
gucen, TM00 KOPHU U3
yuced, JIM0o Jorapudmel
YHCEIT;

CpaBHUBATH
panoHaIbHbIC YHCIIA
MEXIy COOO0M;
OIICHUBATH U
CpaBHUBATH C
parmoHAIbHBIMU
YUCIIAMH 3HAYCHUS
LICJBIX CTEIICHEH Yncel,
KOpPHEW HAaTypalbHON
CTETICHU U3 YHCEII,
JorapudmoB yucesn B
MPOCTHIX CIyYasXx;
U300pakaTh TOYKAMU Ha
YHCJIOBOW MPSMOM
TeJIbIe U PAIIOHATLHBIC
YHUCIa;

n300paxaTh TOYKaMH Ha
YHCJIOBOU MPSAMOU
IeJIbIC CTENEHN YHCEIT,
KOPHH HAaTypaJbHOU
CTENIEHU U3 YHCEIl,
jorapudMbl Yucen B
MPOCTHIX CIyYasx;
BBITIOJTHATH HECJIO’KHBIE

HamMypanbHOU Cmenenu,
cmeneHu ¢ payuoHAaIbHbIM
nokazamenem,
noeapugma, ucnonv3ys
npu HeoOX00UMOCMU
8blyUCIUMENbHbLE
ycmpoucmea,
NOb308AMbCS OYEHKOU U
NPUKUOKOU Npu
NPAKMu4ecKux pacuemax,
npo8ooUmb No
U38eCMHbIM (hoOpMynam u
npasuiam
npeobpazosanus
OVKBEHHBIX 8bIPANCEHULL,
BKAIOUAIOUJUX CIENneHU,
KOPHU, Jl02apugmbl u
MpUSOHOMempuyecKue
dyukyuu,

HAX00Umv 3HAYeHUs
YUCTIOBLIX U OYKBEHHBIX
BbIPAdICEHU,
ocywecmensis
Heobxooumvble
NOOCMAHOBKU U
npeobpa3o8anus;
uz0bpascams
cxemamuyecku y20i,

CyMMBI U
MPOU3BEACHUS MIPU
BBLIITOJITHCHUH
BBIYMCIICHUN U
pelIeHUH 3a]1a4;
BBITIOJIHSITH OKPYTJICHUE
palMoOHAIbHBIX U
HUppalMOHATBHBIX
YMCe C 3aJJaHHOU
TOYHOCTEIO;
CpaBHMBATH
JICUCTBUTEIILHBIC YHUCIIA
pa3HBIMU criocobamu;
yIIOPSI0YMBATh YHCIIA,
3aliCaHHbIC B BUJC
OOBIKHOBEHHOM U
JECATUIHOM TpooH,
YHCJa, 3aIUCaHHbIe C
HCIIOJIb30BAHUEM
apu(MeTHIecKoro
KBaJpaTHOTO KOPHS,
KOPHEH CTENECHU
Ooumble 2;

Haxoauth HOJI u HOK
pa3HBIMU crIocob6amMu 1
MCII0JIb30BaTh UX IPHU
pellleHuH 3a/a4;
BBITIOJIHATH

NPUMEHAMb NPU peueHuu
3a0a4 meopemuxo-
yucnosvle PYHKYUU: YUcio
u cymma oenumerel,
@yuryuro Diinepa,
NPUMEHSIMb NPU pelueHUU
3a0au yenuvie Opoodu,
NPpUMEHSAMsb NPU peuleHun
3a0a4 MHO20YeHbl C
oelicmeumenbHbIMU U
yenvimu Kodppuyuenmamu;
61ademsv NOHAMUAMU
NPUBOOUMbLUL U
HenpugooUMblli MHO2OYJIeH
U NPUMEHAMb UX NpU
peweruu 3a0a4;
NPUMEHAMb NPU peueHun
3a0ay OCHOBHYI0 meopemy
aneebpwi,

NPUMEHSAMb NPU peueHuU
3a0au npocmetiuiue
@YHKYUU KOMNIEKCHOU
nepemeHHOU KaK
2eomempuiecKue
npeobpazosanus




npeoOpa3oBaHUs MEJIBIX
U TpOOHO-
parmoHAIBHBIX
OYKBEHHBIX BBIPOKCHHIA;

— BBIpaXKaTh B
IIPOCTEHUIITUX CITydasiX U3
PaBEHCTBA OJHY
NEePEeMEHHYIO Yepe3
JpYyTHE;

— BBIYUCIATH B IPOCTHIX
CITy4asix 3HAYCHUS
YUCJIOBBIX M OYKBEHHBIX
BBIPAXKEHUU,
OCYIIECTBJISS
HEO0OXOqUMBIE
IOJICTAHOBKH U
npeoOpa3oBaHus;

— wn300paxaTh
CXEMaTHYECKHU yTOJI,
BEJTMYMHA KOTOPOTO
BBIPAKEHA B TPaycax;

— OIICHWBATh 3HAKH
CUHYCa, KOCHHYCA,
TaHTeHCa, KOTAaHTeHCa
KOHKPETHBIX YIJIOB.

B nosceonesnoti sorcuznu u
npU U3y4eHuU Opyeux

8eIUYUUHA KOMOPO2O
8bIPAdCEHA 8 2pADYCAX
UnU paouanax,
UCNOIL3068aMb NPU
pewenuu 3a0a4
MabIUyHble 3HAYEHUS
MPUSOHOMEMPULECKUX
dyukyuil yenos;
8bINOIHAMb NEPEBOO
BEIUYUHDL Y2d U3
PAaouanHou mepul 8
2paodycHyro u 06pamHo.

B noeceonesnou orcusnu u

npu u3yueHuu Opyeux
VUEOHbIX NPeOMEeMmOs.
8bINOJIHAMb OCUCMBUS C
YUCTIOBLIMU OAHHBIMU NPU
peuienuu 3a0a4
NPAKMUYECKo20
Xapakmepa u 3a0ay u3
PAasIuyHbIX 001acmeti
3HAHUU, UCNONIL3YS NPU
Heobxooumocmu
CNpPABoOYHbIE MAMEPUATIB
U 8bIUUCTIUMETIbHBLE
ycmpoucmea,
OYeHUsamv, CPAGHUBAMb U

BBIYUCIICHUS U
npeoOpa3oBaHus
BBIPAXEHUU,
coaepKaIux
JIEUCTBUTEIILHEBIC
YHCIia, B TOM YUCIIE
KOPHU HaTypaabHbIX
CTEIICHEH

— BBIIOJIHATH
CTaHJIapTHHIE
TOXJIECTBEHHbBIC
npeoOpa3oBaHus
TPUTOHOMETPHUUECKUX,
JorapumMuyecKux,
CTEIECHHBIX,
UpparmoHaIbHbIX
BBIPAYKCHU M.

B nosceonesnou srcuznu u
npU U3y4eHuu opyaux
npeomemos.

— BBIIOJHATh U
OOBSACHSTH CPABHEHHE
PE3YIBTATOB
BBIYMCJIEHUH TIpU
peneHnu
PaKTUYECKUX 3a]1a4, B
TOM YUCJIE




VUeOHbIX NPeoMemos:
BBITIOJTHATH BHIYUCIICHUS
IIpY pEIICHUY 3a1a9
PAKTHIECKOTO
XapakTepa;

BBITIOJTHSATD
MPAKTUYECKUE PACUEThHI
C UCTIOJIb30BAaHUEM TIPH
HEOOXOIUMOCTH
CIIPaBOYHBIX
MaTepHaJIOB U
BBIYHCIIATETBHBIX
YCTPOWCTB;
COOTHOCHUTH peaibHbIE
BEJTUYNHBI,
XapaKTEPUCTUKHU
00BEKTOB
OKPY>KaIoIIero MUpa ¢
UX KOHKPETHBIMH
YUCJIOBBIMU
3HAYCHUSIMU;
UCIIOJIb30BATh METO/IbI
OKPYTJICHHS,
NPUOIMKEHUS U
MPUKUJKU [IPU PEIICHUN
MPAKTUYECKUX 33724
IIOBCEHEBHOM KU3HU

UCNOAb3084Mb NPU
peuieHuu npaKkmuyecKux
3a0ay 4ucno8vle 3HayeHus
DeanbHblX GeIUYUH,
KOHKPEmHble YUCT08ble
Xapakmepucmuxu
00BEKMOo8 OKpPYIHCAIOUIe20
mupa

PUOITNKEHHBIX
BBIUHCJICHUH,
UCIIOJIb3Ysl pa3HbIe
CrocoObl CPaBHEHMI;

— 3alluChbiBaTh,

CpPaBHHMBATh, OKPYTJIAThH
YHCIIOBBIC JJAHHBIC
peabHBIX BEJTUYHH C
UCIIOJIb30BAaHUEM
Pa3HBIX CHCTEM
U3MEPCHUS,

— COCTaBJISATh U
OIICHUBAThH PA3HBIMHU
Croco6amMu 4YMCJIOBBIC
BBIPKCHHUS TTPU
pelieHnn
MPAaKTHYECKHX 337249 1
3a/1a4 U3 IPyrux
y4€OHBIX MPEIMETOB

Ypasnuenun u

Pemniate nuHENHBIE

—  Pewamo pPayuoHdlbrHble,

— CB000HO

— Jlocmuoicenue




HepaeeHncme
a

ypaBHCHHS U
HEPaBCHCTBA,
KBaJpaTHBIC YPABHEHUS;
peliarhb
jorapudmuyeckue
ypaBHeHus Bua 10g 5
(bx+c)=dmu
MPOCTEUIIINE
HepaBeHCTBa Bua 10g 4
X <d;

pelaTh MoKa3aTeIbHbIC
ypaBHeHwUs, Bujia ab*+e=
d (rme d MmoxHO
IPEJCTaBUTh B BHJIE
CTCTICHH C OCHOBAaHUEM
a) ¥ MPOCTEHIIIHEe
HepaBeHCTBa Buja a* < d
(rae d MoxHO
NpEJCTaBUTh B BHJIC
CTCTICHH C OCHOBAaHUEM
a);.

IPUBOJUTH HECKOJIBKO
IPUMEPOB KOPHEU
IIPOCTEUIIIETO
TPUTOHOMETPHYECKOTO
ypaBHEHHSI BUa: SiN X =
a, cosx=a, tgx=a,
ctgx=a,raea-—

nokazamenvHule u
Jloeapughmuyeckue
VpaeHeHus u
HepaseHcmad,
npocmeuuiue
UppayuoHaivbHole u
MpUSOHOMempuyecKue
VpaeHeHus, HepaseHCcmea
U UX cucmembvl,
UCNONIL3068AMb MEMOObl
peuienus ypasHeHuu:
npuseodenue K Uy
«npouseedenue pagHo
HYTIIOY UNU «YACTMHOE
DABHO HYIO», 3AMEHA
nepemMeHHbIX;
UCNONIL308AMb MEMOO
UHMEPBAN08 OJisl peuleHUs
HepaseHCmas;
UCNONIL308AND
epaguyeckuli memoo 0.is
NPUOTIUINCEHHO20 PeuleHUs]
VpaeHeHUli U HepageHCcme,
uzobpaxcams Ha
MPUSOHOMEMPUYECKOU
OKPYIHCHOCU
MHOJHCECMBO peuleHuUll
npocmeuuux

OTIEpUPOBATH
MOHATUSIMU:
ypaBHEHHE,
HEPaBEHCTBO,
PaBHOCHUIIbHBIC
ypaBHEHUS U
HEPaBEHCTBA,
ypaBHEHHUE,
SIBIISIONIEECS
CJIEICTBHEM JIPYTOTO
ypaBHEHUS, YPAaBHEHUSI,
PaBHOCHJIbHBIC HA
MHOECTBE,
pPaBHOCWIIHHBIC
npeoOpa3oBaHus
YPaBHEHHU;

pemaTh pa3HbIe BUJIBI
YPaBHEHUN U
HEPABEHCTB U UX
CUCTEM, B TOM YHUCIIE
HEKOTOPbIE YPAaBHECHHUSI
3-11i u 4-11 cTeneHel,
JTpOOHO-paIMOHAIbLHbIE
U UppaliOHAIBHBIC;
OBJIAJICTh OCHOBHBIMHU
TUTIAMHA
MOKAa3aTeNIbHbIX,
JorapupMUYECKHX,

pe3ynromamos paszoena ll;
Cc80000HO onpeoesims mun
U 8blOUpams Memoo
peuleHusi NoKa3amenbHblX U
Jlo2apugmuyeckux
VPpasHeHUll U HepaseHCma,
UPPAYUOHATILHBLX
YPasHeHUll U HepaseHCma,
MPUSOHOMEMPUYECKUX
VpasHeHull U HepaseHcms,
ux cucmem;

Cc80000HO peuiams
cucmembl TUHEUHbIX
VPaBHeHUl,

peuLams 0CHOBHbIEe MUnbvl
VPAaBHeHUl U HEPABEHCMNE C
napamempamu;
NPUMEHAMb NPU peueHuu
3a0au HepaseHcmea

Kowu — Bynsaxoeckoeo,
bepnynnu;

umems npedcmasienue o
HepaseHCmeax Meicoy
CpeOHUMU CTeneHHbIMU




TaOJIMYHOE 3HAUCHHE
COOTBETCTBYIOLIEH
TPUTOHOMETPHUUECKON
(GyHKUHUU.

B nosceonesnoti sorcuznu u
npu u3yuyeHuu Opyeux
npeomemoas:

— COCTaBJISITh U PeIIaTh
YpaBHEHUS U CUCTEMBI
YPaBHEHUU NIPU
PEIICHNN HECIOKHBIX
MPAKTUICCKUX 33729

MPUSOHOMEMPUUECKUX
VpaeHeHUli U HepaseHCcme,
8LINOJIHAMb 0OMOOP KOpHel
VpasHeHUuU Ui peueHu
HepaseHcma
coomeemcmeauu ¢
O0ONONIHUMENbHBIMU
VCA0BUAMU U
02PaHUYEHUAMU.

B nosceonesnou orcusnu u

npu u3y4eHuu Opyeux
VUEOHbIX NPeOMEeMO8.
cocmasnams u peulams
VpaeHeHus, cucmembl
VpaeHeHUli U HepaseHcmaa
npu peweHuy 3a0a4
opyaux y4eoHvix
npeomemos;
UCNONIb308AMb YPAGHEHUS]
u HepaseHcmea Oisl
HOCMpOeHUs U
uccne008anusl
npocmeumux
MamemMamuyeckux
Mooeneli peanlbHblX
cumyayuti uiu
NPUKTIAOHBIX 3A0aY,

UPPALMOHAIBHBIX,
CTEIICHHBIX YPABHEHUU
Y HEPABEHCTB U
CTaHJapTHBIMU
METOJAMHU UX PELICHUN
Y IPUMEHSTh UX NPH
pELIECHNH 3a1aY;
IIPUMEHATH TEOPEMY
be3y k pemenunro
YPaBHEHUI;
IIPUMEHSTH TEOPEMY
Buera s perenus
HEKOTOPBIX YPaBHEHUIN
CTEIICHU BBIILIE BTOPO;
IOHUMAaTh CMBICII
TEOPEM O
PaBHOCWIBbHBIX U
HEPAaBHOCWJIBHBIX
npeoOpa3oBaHUIX
YPAaBHEHUN U YMETh UX
JIOKa3bIBaTh;

BJIaJIETh METOJJAMH
pelLIeHus] YpaBHEHHUI,
HEPABEHCTB U UX
CUCTEM, YMETh
BbIOHMpATh METOA
peleHus u
000CHOBBIBaTh CBOM




— ymemb
UHmMepnpemuposams
NOJYYEeHHbIU NPU peueHul
VPaeHeHUsl, HepaseHCmed
UIU cucmemsbl pe3yibman,
oYeHU8amn e2o
npasoonoododue 8
KOHmMeKcme 3a0aHHOl
PeanbHOl CUumyayuu uiu
NPUKIAOHOU 3a0a4u

BEIOOD;
UCIIOJIB30BaTh METO/T
WHTEPBAJIOB IS
pEIICHUS HEPABEHCTB, B
TOM YHCJIE IPOOHO-
paIoHaTbHBIX U
BKJTFOUYAIOIINX B CEOsI
UppalvoHaIbHbIC
BBIPKEHUS,

peniath
anreOpanyeckKue
ypaBHEHUS U
HEPaBEHCTBA U UX
CUCTEMBI C
napamMeTpaMu
anreOpanveckuM u
rpagpuIeCcKuM
METOJIaMHU;

BIIAJICTh Pa3HBIMH
METOIaMH
JI0KA3aTelIbCTBA
HEPABEHCTB;

pemnaTh ypaBHCHHUS B
IEJIBIX YHCIIaX;
n300paxathb
MHO>KECTBA Ha
MJIOCKOCTH,
3aJ1aBaeMbIe




YPaBHEHUSIMHU,
HEPABEHCTBAMU U UX
CHCTEMAaMHU;

CBOOOIHO
MCII0JIb30BaTh
TOXIECTBEHHbBIC
npeoOpa3zoBaHus Mpu
peLIECHUY YPAaBHEHUN U
CHUCTEM yPaBHEHUU

B nosceonesnou orcusnu u

npuU U3ydeHuu Opyaux
npeomMemoas:
COCTaBIISITh M pEIIaTh
ypaBHEHUS,
HEPaBEHCTBA, UX
CUCTEMBI TIPU PEIICHUHU
3a/1a4 Ipyrux yaeOHbIX
IPEeIMETOB;
BBITIOJTHATDH OIEHKY
paBonoa00us
pe3ybTaToB,
MOJTY9aeMBIX TIPH
PENICHUH Pa3IMYHbIX
YPaBHEHUH,
HEPaBEHCTB U UX
CUCTEM IPHU pEIICHUH
3a/1a4 IPYrux y4eOHBIX




MIPEIMETOB;
COCTaBJISITh U pelIaTh
YpaBHEHUS U
HEPABEHCTBA C
napameTpaMu npu
pELIEHNHN 3a1a4 APYTUX
y4eOHBIX MPEMETOB;
COCTaBJISITh YPaBHEHHUE,
HEPABEHCTBO WJIM UX
CHCTEMY,
ONKMCBHIBAIOIINE
pEaIbHYyIO CUTYaLNIO
WJIY TIPUKJIATHY IO
3amauy,
MHTEPIPETUPOBATH
MIOJIyYEHHbIE
pe3yJIbTaThI;
HCIOJI30BaTh
MIPOTPAMMHBIE
CpEICTBA IIPU PEIICHUU
OT/ICJIBHBIX KJIACCOB
YpPaBHEHUU U
HEPABEHCTB

Dyukyuu

— OmnepupoBath Ha

06a30BOM ypOBHE
HOHSATUSMU:
3aBHUCHUMOCTb BEJINYUH,
(GYHKIMS, apryMEHT U

— Onepuposamo

NOHAMUAMU.
3A6UCUMOCTb BETUYUH,
@dyHKyus, apeymenm u
3HaueHue QyHKyuu,

Bnagers monsTusMu:
3aBHCHMOCTh BEJIMUUH,
byHKIUS, apTyMEHT U
3Ha4YeHHE (PYHKIUH,
00JacTh onpeeneHus

Jlocmuoicenue
pe3yaomamos pazoena ll;
gnadems NOHAMUEM
ACUMNMOMbL U YMemb €20
NPUMEHSIMb NPU peueHuU




3HauYeHHUE (PYHKITNH,
00J1acTh OMNpe/eeHUs U
MHOKECTBO 3HAYECHH I
¢yHkuuu, rpadux
3aBUCUMOCTH, TpapuK
GyHKUMU, HYIIA
GYHKIIAA, TTPOMEKYTKH
3HAKOTOCTOSIHCTBA,
BO3pacTaHue Ha
YUCJIIOBOM MTPOMEKYTKE,
yObIBaHKE HA YUCIOBOM
IPOMEXYTKE,
HauOOJbIIIEE U
HanMEHbIlIee 3HaYCHHE
(GYHKIIMM Ha YUCIIOBOM
IPOMEXKYTKE,
nepuoanyecKas
byHKUHMS, IEPUOLT;
orepupoBaTh Ha
06a30BOM ypOBHE
MOHATUSMU: TIpSIMas U
obpartHas
IPONOPIUOHATIBHOCTD
JIMHEWHas,
KBaJIpaTUYHasl,
jorapudmuyeckas u
noKa3aTeIbHas

byHKIUY,

obnacmu onpeoenenus u
MHOHCECMBO 3HAYEHULL
@dyukyuu, epaghux
3asucumocmu, epagux
@dyukyuu, Hyau GyHKyuu,
NPOMEINCYMKU
3HAKONOCMOAHCMEA,
6o3pacmanue Ha
YUCTIOBOM NPOMENCYMKE,
yovisanue Ha YUCiI080M
npomedicymxe,
Haubonvwee u
HaumeHbulee 3HayeHue
@yHKYUU Ha YUCTI080M
npomedicymxe,
nepuoouyeckas QyHKyus,
nepuoo, Yemuas u
HeuemHas QyHKyuu,
onepuposamu
NOHAMUAMU. NPAMASL U
obpamuasn
NPONOPYUOHANLHOCD,
JIUHEUHAas, K8AOPAMUYHAs,
Jloeapughmuyeckas u
nokaszamenvbHas QyHKyuu,
Mpu2oHOMempuiecKue

dyukyuu,;

- onpedeﬂﬂmb SHAYEeHUue

Y MHOXXECTBO 3HAYEHUU
byskmm, rpadux
3aBUCUMOCTH, TpauK
byHKUMH, HYJIH
(bYHKITH, TPOMEKYTKH
3HAKOMOCTOSHCTBA,
BO3pacTaHue Ha
YHCIIOBOM
POMEXYTKE,
yObIBaHUE HA YUCIIOBOM
IPOMEXKYTKE,
HauOosbIlIee U
HauMeHbIlIee 3HaYCHUE
GyHKIIUHA HAa YUCIIOBOM
IPOMEXKYTKE,
nepuoanYecKas
byHKUHMA, IEPUO]L,
YeTHas U HEeYeTHas
GyHKUINUM; YMETh
IPUMEHSATD ITH
HOHSATHS [IPH PELICHUN
3ajay;

BJIa/I€Th OHATHEM
cTeneHHas (QyHKITHS;
CTPOUTH €€ TrpaduK u
YMETh IPUMEHSTh
CBOWCTBA CTEIIEHHOU
(GYHKUMU NIPU pELLICHUN

3a0a4;

NPUMEHAMb MemoObl
peuieHus npocmeuuux
ougpepenyuanvHvix
VpasHeHull nepeo2o u
8MOP0O20 NOPAOKOB




TPUTOHOMETPUUYECKUE
byHKIINY;

— pacno3HaBaTh rpaduku
AJIEMEHTAPHBIX
byHKUMA: TPIMON U
obpaTHOM
MPOIMOPIHOHATIEHOCTH,
JIMHCHHOM,
KBaJIpaTUYHOM,
JorapuMUYECKON U
MOKa3aTeIbHOU
byHKIHA,
TPUTOHOMETPUUYECKUX
byHKIM;

— COOTHOCHUTH IpauKu
3JIeMEHTapHbBIX
byHKIUR: IpSAMON U
obpaTHoOM
IPONOPLUOHATIBHOCTH,
JIMHEHHOM,
KBaJIpaTUYHOM,
JorapuMUYECKON U
IIOKA3aTEIbHOU
byHKIUH,
TPUTOHOMETPUUYECKUX
byHkuuii ¢ hopmynamu,
KOTOPBIMU OHHM 33/1aHBI;

— HaXOJWTb MO TpauKy

@yHKYUU nO 3HAYEHUIO
apeymenma npu
PA3IUUHBIX CROCOOAX
3a0anusi PyHKYuu;
cmpoums epaguxu
UZVYEHHBIX DYHKYULL,
OnuUCHIBAMb NO 2PAPUKY U
8 NPOCMeEUX CIY4asax no
Gopmyne nogedenue u
ceolicmea QpyHKyuil,
Haxooums no epagpuxy
@dyukyuu Haubonrbuue u
HaumMeHbuue 3HAYeHUs1,
Cmpoums 9CKU3 epagpuxa
dyuryuu,
yooesiemeopsouell
npuseoeHHoM)y Habopy
VCIOBULL (NPOMENCYMKU
603pacmanus/yovleanus,
3Hauenue hyHKYUU 8
3a0anHOL MOUYKe, MOUKU
IKCMPEMYMO8,
ACUMnMOmvl, HYIU
dyukyuu u m.o.);

— pewambs YpagHeHusl,

npocmetiuiue cucmemol
VPABHEHUlL, UCNONb3YS
ceollcmea hyHKyull u ux

3ajad4;
BJIa/ICTh OHATUSMHU
NoKa3areybHas
(GyHKLIHS, SKCIIOHEHTA;
CTPOUTH UX TpaduKU U
YMETb IPUMEHSTh
CBOMCTBA
II0KA3aTEJIbHOU
GyHKIUU TIPU peIIeHUN
3ajady;

BJIAJETh OHATHEM
JorapupmMuyecKas
(GyHKUHUS; CTPOUTH €€
rpaduk u yMeThb
IIPUMEHATH CBOWCTBA
JorapuMuYECcKoi
(YHKIUY NIPU pEeLIEHUH
3ajay;

BJIa/I€Th OHATUSAMU
TPUTOHOMETPHUYECKHE
(GYHKIIMH; CTPOUTH UX
rpauKu U yMETh
IIPUMEHSTH CBOMCTBA
TPUTOHOMETPUUECKUX
GyHKUMNA IPU pellieHrun
3ajady;

BJIa/I€Th OHATHEM
oOpaTtHas QyHKIHS;




npUOTNKEHHO 3HAYCHUS
GyHKIIUY B 33 TaHHBIX
TOUYKAX;

— ONpeAesATh 1o rpaduky
CBOMCTBA (DYHKIIMH
(HyJH, MPOMEXKYTKHU
3HAKOTOCTOSIHCTBA,
IPOMEKYTKH
MOHOTOHHOCTH,
HauOOJbIINE U
HAaUMEHBIITNE 3HAYCHUS
U T.IL.);

— CTPOUTb 3CKU3 rpaduka
byHKIUY,
YIOBJIETBOPSIOLIEH
IpUBEACHHOMY Ha0Opy
yCJIOBUI (ITPOMEKYTKU
Bo3pactanus /
yObIBaHMsI, 3HAUCHHE
GbyHKIUY B 3a1aHHON
TOYKE, TOUKU
AKCTPEMYMOB U T.1.).

B nosceonesnoii orcuznu u
npu u3yueHuu Opyeux
npeomemoas:

— OMNpPEeneNATh Mo
rpadukaM CBOWCTBA

epaghukos.

B noesceonesnou orcusnu u

npu u3yueHuu Opyeux
VUEOHbIX NPeOMemos.
onpeoensams no epaguxkam
U UCNONIBL308aMb OISl
peuteHus NPUKIAOHbIX
3a0ay c80UCMEA PealbHbIX
npoyeccos u
3aeucumocmeu
(Haubovuiue U
HaumMeHbuiue 3HaYeHusl,
NPOMENCYMKU
803pacmanus u yYovl8aHus
@dyHKYUU, NPOMEIHCYMKU
3HAKONOCMOSAHCMEA,
AcUMnmMomsl, nepuoo u
m.n.);
UHMePNpemuposams
CBOUCMBA 8 KOHMeEKCme
KOHKpEemHOU
NPAKMU4ecKou cumyayuu;
onpeoensams no epaguxkam
npocmeuuiue
Xapakxmepucmuxu
nepuooUdecKux npoyeccos
8 buo02UU, IKOHOMUKE,

MPUMEHSITh 3TO
MOHSATHUE MPU PEUICHUU
3az1adg;

— TPUMEHATH NPU
pelieHnu 3a1ad
CBOMCTBA (hYHKITUH:
YETHOCTB,
NEPUOANYHOCTb,
OrPaHUYECHHOCTB;

— TOPUMEHATH OpH
pelIeHnH 3a1a4
npeoOpa3oBaHuUs
rpa@uKoB (QyHKIIHIA;

— BJAAETh MOHATUIMU
YUCJI0Bas
MOCJIE0BATENBHOCTD,
apudmeTudeckas u
rE€OMETPUYECKAs
IpOrpeccHs;

— TPUMEHATH OpU
pelnieHnu 3a1ad
CBOWCTBA U IPU3HAKHU
apuMeTHIECKON U
r€OMETPUUECKON
MIPOrPECCUN.

B noeceonesnou scusnu u
npu u3yueHuu Opyeux
YuebOHbIX NPeOMemos:




peabHBIX MPOIIECCOB U
3aBUCHUMOCTEH
(HauOombIINe U
HaUMECHBIIINE 3HAUCHUS,
MIPOMEKYTKHU
BO3pacTaHus U
yOBIBaHUS, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA U
T.IL.);

WHTEPIIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOMN
MPAKTUYECKON CUTYAIUU

MY3bIKe, paouocesi3u u op.
(amnaumyoa, nepuoo u
m.n.)

ONPEACIISThH MO
rpadukam u
UCIIOIb30BaTh JJIsI
pelIeHus MPUKIATHBIX
3aJ1a4 CBOMCTBA
peanbHBIX IPOLIECCOB U
3aBUCUMOCTEN
(HanbonbIme u
HAaVMEHbBIINE 3HAYCHUS,
MIPOMEKYTKHU
BO3pACTaHUs U
yObIBaHMS (PYHKITUH,
MPOMEXKYTKHU
3HAKOIMOCTOSTHCTBA,
ACUMIITOTHI, TOUKHU
neperuda, Nepuoj u
T.IL.);
UHTEPIIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU
MIPAKTUYECKOU
CUTYyalluu;.

OTPEACIISTh 1O
rpadukam npocreiiire
XapaKTePUCTUKHU
NEPUOANYECKUX
POLIECCOB B OMOJIOTHH,
HSKOHOMHKE, MY3bIKE,




paaroCBsI3U U Ap.
(amruMTyna, nepuoa u
T.11.)

Inemenmot
Mamemamuu
eCK020
ananusa

— OnmnepupoBaTb Ha
0a30BOM ypOBHE
HOHATUSMU:
IPOU3BOAHAS (PYHKIIUU
B TOUKE, KacaTeIbHas K
rpaduKy QyHKIIHH,
POU3BOIHAS (PYHKITUU;

— ONpEeAeNATh 3HAUCHHE
IPOU3BOAHON (DYHKIIMH
B TOYKE TIO
H300paKEHUIO
KacaTelbHOH K rpaduky,
MPOBEJCHHOM B 3TOM
TOYKE;

— pemaTh HECIOKHBIC
3a/1ayu Ha TIPUMCHCHHE
CBSI3U MEXKTY
TPOMEKYTKaMH
MOHOTOHHOCTH H
TOYKaMH IKCTPEMyMa
GbyHKIUYU, C OJTHOU

Onepuposamp
NOHAMUAMU. NPOU3BOOHAS
@dyukyuu 6 mouxe,
KacamenvbHas K 2paguxy
dyHKyuU, npou3eo00HaAs
dyukyuu,

BLIYUCTIAIMb NPOUZBOOHYIO
00HOYJIeHA, MHO20UJIEHA,
K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL
dyukyutl;

BbIYUCTIAIMb NPOU3BOOHbBLE
NeMEeHMAPHBIX QYHKYUL
U uUxX KomMouHayuil,
UCNONIb3YS CNPABOYHbIE
mamepuanvi,
uccnedogams 8
npoCmeuux Cayuasix
@dyukyuu Ha
MOHOMOHHOCMD,
Haxooums HauboIbUUe U

Bnanets nousitueM
OECKOHEYHO
yOBIBaroIast
reoMeTpUIeCKast
MIPOTPECCUs U YMETh
IIPUMEHSITH €T0 MPH
peIICHUH 3a/1a4,
NPUMEHSTD IS
pEIIeHUS 3a71a4 TCOPHIO
TIPEJICTIOB;

BJIAJETHh MOHITUIMHA
OECKOHEYHO OO0JIbIINE U
OECKOHEUYHO MaJble
YKCJIOBBIE
[IOCJIEI0OBATEIBHOCTH U
yMETh CPaBHUBATH
OECKOHEYHO OOJIBIINE U
OCCKOHEYHO MaJble
[I0CJIEAOBATENBLHOCTH,
BJIAJETH MOHITUIMH:
IPOU3BOAHAS QYHKIIUN

Jlocmuoicenue
pe3yaomamos pazoena ll;
€c80000HO 811a0emb
CMAaHOAPMHLIM AnNNapamom
MaAmMemMamuyecko2o
AHAnU3a 0I5l BLIYUCTIEHUS
NPOU3BOOHBIX (DYHKYUU
OOHOLL NepeMeHHOlL;
Cc80000HO NPUMEHAMD
annapam
MaAmemMamuyecko2o
ananuza ojisl UCCae00B8aAHUS
@yYHKYULi U nOCMpOoeHUs
epagukos, 6 mom uucne
uccneo0o8anus Ha
8LINYKIOCMb,
onepuposamv NOHAMUEM
nep8ooopa3Holi yHKYUU
0J151 peutenus 3a0ay;
061ademsb OCHOBHbIMU
ceedeHusAMU 00 uHmezpae

CTOPOHBI, U HAUMeHbuUe 3HaA4eHUs. B TOYKE, MPOU3BOIHAS Hviomona—Jletionuya u ezo
IIPOMEXYTKAMHU @dyukyuil, cmpoumsw byHKINY; npocmenuux NPUMEHEeHUsIX,
3HAKOIIOCTOSIHCTBA U epaguku MHO20YIEHO8 U BBIYUCIISATh onepuposams &

HYJISIMU TPOU3BOJHOM npoOCmeuux IIPOU3BOJIHBIE CMAHOAPMHBIX CUMYAYUSIX




ATOU (PYHKITHH — C
JIPYTOM.

B noeceonesnou scusnu u
npu u3y4yeHuu Opyeux
npeomemoas:

— MOJB3YACh TpaduKaMu,
CpPaBHUBATH CKOPOCTH
BO3pacTaHus (pocra,
MOBBIIICHUS,
YBEIIMYEHUS U T.I1.) WU
CKOPOCTH yOBIBaHUS
(mazeHus, CHIKEHUS,
YMEHBIIEHUS U T.I1.)
BEJINYMH B pealIbHbIX
npoiieccax;

— COOTHOCHUTH IpauKu
peanbHBIX MPOLIECCOB U
3aBUCUMOCTEH C UX
ONUCAHUSIMU,
BKJIFOYAIOIINMU
XapaKTepUCTUKU
CKOPOCTH U3MEHEHUSI
(OBICTpBIH pOCT,
MJIaBHOE MTOHWKEHUE U
T.IL.);

— HCIMOJb30BaTh rpaduKu
peaTbHBIX POIECCOB

PAYUOHATILHBIX (DYHKYULL C
UCNONB308AHUEM
annapama
MaAmemamuyecko2o
aHanuza.

B noseceonesnoit orcuznu u

npu u3yueHuu Opyeux
VUEOHbIX NPeOMEeMOs.
peuams NPUKIaoHble
3a0ayu uz buonocuu,
Qusuxu, xumuu,
9KOHOMUKU U OPY2Ux
npeomemos, C8A3aHHbLE C
uccieoo8anuem
Xapakxmepucmux
PeabHbIX NPOYECCos,
HAXodcoeHuem
HAUbOILUIUX U
HAUMEHbUIUX 3HAYEHU,
CKOPOCHU U YCKOPEHUSL U
UHmMepNpemupo8ams
NOJYyYeHHble pe3yIbmanmbl

3JIEMEHTapHBIX
byHKINNA 1 UX
KOMOWHAIIHI;

— wucciaeaoBaTh GQyHKUIUU
Ha MOHOTOHHOCTB U
IKCTPEMYMBI;

— CTPOUTH rpaduKH U
IPUMEHATH K PEIICHUIO
3aJa4, B TOM YHUCJIE C
napaMeTpoM;

— BIAACTh MOHATHEM
KacarenbHas K rpaduky
(GYHKLIUU U YMETh
OPUMEHSITH €ro MpH
pelIeHnn 3a/1ay;

— BIAJAETh MOHATHIMHU
nepBooOpazHas
dyHKus,
ONPENECITICHHBIN
UHTETpaI;

— TPUMEHSTHh TEOPEMY
Hrrotona—JleitOuuna u
€€ CIIeJICTBUS JIJIs
pelIeHus 3a1a4.

B noeceownesnoui scuznu u
npu u3yueHuu Opyeux
VUEOHbIX NPeOMEMO8:

NPOU3BOOHBIMU BbICULUX
HOPsOKO8;

YyMemb NPUMEHAMb Npu
peutenuu 3a0a4 ceolicmaa
HenpepvleHbIX YHKYULL,
YyMemb NPUMEHSIMb Npu
peuterHuy 3a0ay meopembl
Betiepuwmpacca;

YMemb 8bINOHAMb
NPUOIUICEHHbIE
8bIUUCTEHUS (MEeMOObl
peulenus ypasHeHul,
BLIYUCTEHUS ONPEVEIeHHO20
uHmezpana);

yMmemv NPUMeHAMb
NpUIoCeHUe NPOU3BOOHOU
U onpeoeseHH020
uHmezpana K peueHuio
3a0ay ecmecmeo3sHaHUsL,
eadems NOHAMUAMU
8Mopas Npou3Bo00Has,
BbLINYKIOCIb 2papuKa
dyHKyuU u ymems
ucciedosams GyHKYuio Ha
BbINYKILOCHIb




JUISL pelIeHUs!
HECJIOKHBIX
OPUKJIaJHbIX 3a7a4, B
TOM YHCJIE ONpeAess
1o rpauKy CKOpOCTb
X0J1a mpoiiecca

— pellaTh NpUKIaTHbIC
3a7a4n U3 OMOIOTHH,
(bU3UKHN, XUMUH,
PKOHOMUKH U JPYTUX
MPEMETOB, CBSI3aHHBIC
C HUCCIIEIOBAaHUEM

XapaKTEPUCTHK

IPOIIECCOB;

—  UHTEPIPETHPOBATH

TOJIyYEHHBIE

pE3YIIbTATHI
Cmamucmux OnepupoBath Ha — Umems npedcmasnenue o | — OnepupoBathb Llocmuoicenue
@ u meopusn 0a30BOM YPOBHE OUCKPEMHbIX U OCHOBHBIMH pesynomamos paszoena ll;
ZZ) Z}ZZ:;CZ' OCHOBHBIMU HeNpepbi6HbIX CILYYAUHBLX OIKCATEIbHBIMU uMem»b npeoCmasienue o
KoMBunaOp OIMCaTEIbHBIMU BENUUUNAX U XapakTePUCTHKAMU UEHMPATLHOL NPeOebHOl
uKa XapaKTePUCTHKAMU pacnpeoenenusx, o YHCIIOBOIO HabOpa, meopeme,

YUCJI0BOTO Habopa:
cpenHee
apudmernyeckoe,
MeAauaHa, HanOoIbIIee 1
HaUMEHBIIee 3HAYCHUS;
OTepupoBaTh Ha
0a30BOM ypOBHE
MOHATHSMHU: YacTOTa U
BEPOSTHOCTH COOBITHSI,
CITy4alHBIN BBIOOD,
OTIBITHI C
PaBHOBO3MOKHBIMHU

He3a8UCUMOCMU
CLYYAUHBIX GEIUYUUH,
umems npeocmasienue o
Mamemamuyeckom
0JCUOAHUU U OUCHePCUU
CLYYAUHBIX BEIUYUH,
umems npeocmaeienue o
HOPMATIbHOM
pacnpedenenuu u
npuMepax HOpMaibHO
pacnpeoeieHHbIX
CYYAUHBIX GEIUYUUH,

MOHSATUEM TeHEepaIbHas
COBOKYMHOCTD U
BBIOOpPKOH U3 Hee;

— OIEepUpOBaATH
MOHATUSMU: YaCTOTA U
BEPOSITHOCTh COOBITHS,
CyMMa M MpOU3BEACHHUE
BEPOSTHOCTEN,
BBIYHCIISATD
BEPOSTHOCTU COOBITHIT
Ha OCHOBE IOJICYETa
YHUCJIa UCXOJIOB;

umems npedcmasienue o
8b100POYHOM
Koaghuyuenme
Koppeaayuu u JuHeuHou
pezpeccuul;

umems npedcmasiienue o
CMamucmuyecKux
2unomesax u npogepke
CMamucmu4ecKou
eunomesbvl, 0 CIMamucmuKe
Kpumepusi u ee ypogne
3HAYUMOCMU,




AJIIEMEHTapHBIMU
COOBITHSIMU;

— BBIYUCIIATH BEPOSITHOCTH
COOBITHII HA OCHOBE
IIOICYETAa YHCIIa
HCXOJIOB.

B nosceonesnoti sorcuznu u
npu uzyueHuu Opyaux
npeomemos:

— OIICHUBAThH H
CPaBHUBATH B MPOCTHIX
CITy4asix BEPOSATHOCTH
cOOBITHI B pealibHOMN
YKU3HU;

— YHTaTh, COMOCTABJIATS,
CpaBHHBATb,
UHTEPIIPETUPOBATH B
MIPOCTHIX CITydasx
peanbHbIC TaHHBIE,
IIPE/ICTABIICHHBIC B BUJIE
Ta0Iu1, AUArpamm,
rpadukoB

NOHUMAMb CYMb 3AKOHA
OonbUIUX Yucen u
8b100POUHO20 Memooa
usmMepeHus
8eposimHocmel;

uMemo npedcmasieHue 00
VCI0BHOU 8ePOSIMHOCIU U
0 NONHOU 8EPOSMHOCU,
NPUMEHAMb UX 8 peuleHuu
3a0au;

umems npedcmasienue o
BAJICHBIX YACMHBIX BUOAX
pacnpeoeneHuti u
NPUMEHSMb UX 8 peUleHUU
3a0ay;

umems npeocmaeienue o
KOppensyuu Cayuaunblx
8€IUYUH, O TUHEUHOU
pezpeccuu.

B nosceonesnoii scusnu u

npu u3yueHuu Opyaux
npeomemos.

BLIYUCTAMND UTU
OYEHUBAMb 8ePOSIMHOCNU
coObLIMULL 8 PEAbHOlL
HCUBHU,

8b1OUpPaAmMb NOOX00AWUE

BJIAJ€Th OCHOBHBIMU
HNOHATUSAMU
KOMOMHATOPUKH U
YMETh UX MPUMEHSITh
IpU pelIeHUH 3a/1a4;
VUMETH IIPEICTABICHHE
00 OCHOBaxX TEOPHH
BEPOSTHOCTEN;

UMETH MPEICTABICHHE
O IUCKPETHBIX U
HEINPEPbIBHBIX
CIIy4alHBIX BeTMYMHAX
U paclpeesieHUsIX, O
HE3aBUCUMOCTH
CIIy4alHbIX BEJINYMH;
UMETH IIPEICTABICHHE
0 MaTeMaTH4EeCKOM
O’KHMJIaHUHU U
JTUCIIEPCHHN CITy4alHbIX
BEJINYMH;

UMETH MPE/ICTABICHHE
0 COBMECTHBIX
pacrpeneneHusax
CIIy4alHbIX BEJINYMH;
NOHUMATh CYTh 3aKOHA
OOJIBIIMX YUCEI U
BBIOOPOYHOI'O METOAA
U3MEpPEHUs

— umembv npedcmaeﬂeHue o

CBA3U IMAUPULECKUX U
meopemuiecKux
pacnpeoenenutl;

umemov npedcmasieHue o
KOOUPOBAHUU, OBOUUHOLL
3anucu, 08OUUHOM Oepese;
871a0emb OCHOBHbIMU
HOHAMUAMU MeoPUU
epacghos (epag, eepuiuna,
pebpo, cmeneHb 6epuiUHbl,
nyms 6 epaghe) u ymemo
NPUMEHAMb UX NPU
peweruu 3a0a4;

umMemsv npedcmasieHue o
0epesvsx u ymemn
NPUMEHMb NPU peuleHul
3a0au,

61a0emsb NOHAmMuUeM
CBA3HOCMb U YMEMb
NPUMEHMb KOMNOHEHN1bL
CBA3HOCMU NPU PeUeHUU
3a0ay;

yMemb OCyuecmensims
nymu no pebpam, 06xo00wl
pebep u sepuiun epaga;
umems npedcmasierue 0o
2UNEPOBOM U




Memoovl NPpedCmasleHUs
u 06pabomKu OAHHLIX,

— yMemb peuams

HeC10JCHbIE 3a0a4U Ha
npumeHeHue 3aK0OHd
bonvuiux yucen 8
coyuono2ul,
cmpaxosanui,
30pasooXpaneHul,
obecneuenuu
bezonacHocmu HaceleHus
8 Upe3BbIUALHBIX
cumyayusx

BEPOSTHOCTEN;

— HWMETb MPEJICTABICHUE
0 HOPMaJIbHOM
pacrpeneneHun u
npuMepax HOpMaJbHO
pacrpeeIeHHbIX
CIIy4aliHbIX BEJINYUH;

— HWMETb MPEJICTABICHUE
0 KOppesLuu
CIIy4YalHbIX BEJIMYMH.

B nosceonesnoti sorcusnu u
npu u3yueHuu Opyaux
npeomemoas.

—  BBIYUCIIATH WU
OIICHUBATh
BEPOSTHOCTU COOBITHI
B pE€aJIbHOM KW3HU;

— BBIOMpPaTh METOIBI
MTOIXOISIIETO
MpeCTaBICHUS U
00pabOTKH JTAHHBIX

2aMUILIMOHOBOM NYMU,
umemyv npedcmasieHue o
mpyoHocmu 3a0a4u
HAX0JHCOeHUs.
2aMUIbMOHOBA NYMU,
eadems NOHAMUAMU
KOHeuHble U CUemHbLe
MHOJICECMBA U YMeMb UX
NPUMEHSIMb NPU peuteHuu
3a0au,

yMemb NPUMEHAMb Memoo
mMamemamuyecKkou
UHOYKYUU,

YyMemb NPUMEHSMb
npunyun /Jupuxie npu
peueruu 3a0a4

Texcmoevie
3a0auu

— PemaTth Heca0XKHBIC
TEKCTOBBIC 3aJaUH
pa3HbIX THUIIOB;

— aHaAJIU3UPOBATH YCIIOBUE
3a/1auu, pu
HEOOXOIUMOCTH

Pewams 3a0auu pasznvix
MUNos, 8 Mom 4Hucie
3a0auu NO8bIULEHHOU
MpYOHOCU,

8b1OUPAMb ONMUMATbHBLIU
Memoo peulerus 3a0ayl,

— Pemars pasubie 3a1aumn
MMOBBIIIICHHOM
TPYJHOCTH;

— AHAIM3HUPOBATh
YCJIOBHE 3a]1a4H,
BBIOUpATh

Jlocmuoicenue
pesyrbmamos pazoena |l




CTPOHTH JJIS €€
perieHus
MaTEMaTHYIECKYIO
MO/IEND;

[IOHUMATh U
HCIIOJIH30BaTh IS
pelieHus 3a1auu
uH(bOpMaInIo,
IPEACTaBICHHYIO B BU/JIC
TEKCTOBOH U
CHUMBOJILHOM 3aITHCH,
cXeM, TaOJIHIIL,
auarpamm, rpadukos,
PUCYHKOB;

JICCTBOBATH I10
aITOPUTMY,
coJiepKaIeMycs B
YCJIOBUH 33/1a4H;
HCIOJIL30BaTh
JIOTUYECKHE
pacCyKIeHus TIpu
pEIICHUH 3a1a4H;
paboTaTh ¢
M30BITOYHBIMUA
YCJIOBUSIMH, BBIOUpAst U3
BCcel nHpOpMaInu,
JIaHHbBIE, HEOOXOINMBIE
JUISL PEIICHUS 3a/1a4H,

pacemampusds pasiuiHsvle

Memoobl,

cmpoums Mooejlb
peutenus 3a0ayu,
npo8ooUmbs
doxazamenvHole
paccysicoerust;
pewams 3a0a4u,
mpebyowue nepebopa
8ApPUAHMO8, NPOBEPKU
ycnosutl, 6bloopa
ONMUMATBHO2O
pe3yiomama;
AHATUZUPOBATL U
UHMePNpemuposams
pe3yibmamvl 8
KOHmMeKcme YCio6ust
3a0a4u, 8vloupams
peulenus, He
npomugopedaujue
KOHMEKCMY,

nepesooums npu peueHuu

3a0aqu uHgopmayuro u3
00HOUL hopmbl 6 Opyeyio,
UCNOb3YsL NPpU
HeoOXxo00UMOCmu cxembl,
maoauysl, epaguxi,
ouazpammol,;

ONTUMAJILHBIA METOJ
penieHus 3a1aud,
paccMarpuBas
pa3InuHbIE METO/IbI;
CTPOUTH MOJICIIh
pelieHus 3a1a4u,
MIPOBOUTH
JI0OKa3aTEIbHbIE
paccyXaeHus npu
pEeLICHUH 3aa4H;
peniaTh 3a/1auu,
Tpedyrolue nepedopa
BAapUAHTOB, MPOBEPKHU
yCIIOBUIA, BEIOOpA
ONTUMAJILHOTO
pe3yJibTara;
aHAJIM3UPOBATH U
UHTEPIPETUPOBATH
MOJIYYEHHbIE PEIICHUS
B KOHTEKCTE YCIOBUSA
3aJ1ayu, BBIOUpaTh
penieHus, He
MPOTUBOPEYAIIIHE
KOHTEKCTY;
MEePEBOIUTD MPHU
pelIeHUH 3aauu
uH(pOpMaIuIo U3 OJTHOU
(dhopMBI 3aITHCH B




OCYULIECTBIISATh
HECJIOXKHBIN nepedop
BO3MOKHBIX PELIECHUN,
BbIOMpAs U3 HUX
ONTUMAJIBHOE T10
KPUTEPUSIM,
c(hOpMyITUPOBAHHBIM B
yCIJIOBUH;
aHAJIM3UPOBATh U
HUHTEPIPETUPOBATD
MOJTyYEHHBIC PEIICHUS B
KOHTEKCTE YCJIOBHS
3a/71a4M, BEIOUPATH
pelieHus, He
IPOTHUBOpEYAILINE
KOHTEKCTY;

pemiarh 3a7a4u Ha
pacyeT CTOMMOCTH
MOKYTIOK, YCIIYT,
NOE3/0K M T.IL.;
penaTh HECIOKHbIE
3a/1a4u, CBA3aHHBIE C
JI0JIEBBIM y4aCTHEM BO
BlIaJIeHUH (Pupmoit,
PEANPUATHEM,
HEJBUKUMOCTBIO;
pemarh 3a7a4u Ha
IPOCTHIE POIIEHTHI

B nosceonesnoii orcuznu u
npu u3yueHuu Opyeux
npeomemos.

—  pewamv npaxmuyeckue
3a0ayu U 3a0a4u u3
opyaux npeomemoas

JPYTYI0, HCTIONB3YS
IpY HEOOXOTUMOCTH
CXEMBI, TaOJIHITHI,
rpauky, JuarpaMMsl.

B noseceonesnoii orcuznu u
npu u3yueHuu Opyeux
npeomemos.

— pelIaTh MPaKTUYECKUe
3aJ1a4M ¥ 3aJ]a4H U3
JIPYTUX MPEIMETOB




(cucTeMbl CKHJIOK,
KOMHUCCHH) U Ha
BBIYHCIICHUE CII0KHBIX
MIPOIICHTOB B Pa3IMYHBIX
cXeMax BKJIaJIOB,
KPEIUTOB M UITOTEK;
penaTh NpakTHIeCKue
3a1a4u, TpeOyromme
UCIIOJIb30BAHUS
OTPHUIIATEITHbHBIX YHCET:
HAa OTIPEJICIICHHE
TeMIIepaTyphbl, Ha
OTIpe/IeIICHIE
MIOJIOKCHUS Ha
BPEMEHHOU ocu (110
HAaIIeH 3pbl U MOCIIE), Ha
JIBIDKEHUE JCHEKHBIX
CpENCTB
(mpuxop/pacxon), Ha
orpeJeieHue
TJIyOUHBI/BBICOTHI U T.I1.;
UCIIOJIb30BATh TIOHSITHE
MaciTaba Jis
HAXOXKICHUS
pacCTOSIHUM U JJIMH Ha
KapTax, IIaHax
MECTHOCTH, TIJIaHAX
TIOMEIICHUH,




BBIKpOMKaX, MpH padoTe
Ha KOMITBIOTEPE U T.II.

B nosceonesnou orcusnu u

npu u3yuyeHuu Opyeux
npeomemoas:

penaTh HeCIOKHbIE
MpaKTUYECKUE 3a/1auH,
BO3HUKAIOIIME B
CUTYaIHIX
IIOBCEHEBHOM KU3HU

T'eomempuas

Onepuposartb Ha
0a30BOM ypOBHE
HNOHATUSMU: TOYKA,
npsiMasi, TNIOCKOCTh B
IIPOCTPAaHCTBE,
NapaJyIeNbHOCTb U
NEPHEHANKYIISIPHOCTD
MPSIMBIX U IUIOCKOCTEM;
pacno3HaBaTh OCHOBHBIE
BU/Ibl MHOTOTPaHHUKOB
(mpu3ma, nupaMua,
IPSAMOYTOJIbHBIN
napasuiesienunes, Kyo);
n300paxarb U3ydaemble
(Urypsl OT pyKHu U C
IPUMEHEHUEM ITPOCTHIX
YEPTEKHBIX
UHCTPYMEHTOB;

— Onepuposamo
NOHAMUAMU. MOYKA,
npAMasl, NiI0CKOCMb 8
npocmpaucmeae,
napaielbHOCms U
nepneHOUKYIapHOCb
NPAMbBIX U NIOCKOCMELL,

— NpUMeHAmMb O/ peuleHus
3a0a4 2eomempuiecKue
Gaxmul, ecu ycnosus
npuMeHeHus 3a0anbl 8
A6HOU hopme;

— pewamv 3a0aqu Ha
HaxooicoeHue
2eoMempuiecKux 6elIuyun
no obpaszyam uiu
ancopummam,

— Odenamv (8bIHOCHbLE)

— Bnanets

TreOMETPHYECKUMU
MOHATUSMH TIPH
pelIeHnu 3a1a4 u
IPOBEICHUU
MaTeMaTHYECKUX
pACCYXICHUI;
CaMOCTOSITENIbHO
dbopMynupoBaTh
ONpeeIeHUs
TeOMETPHUECKUX
¢buryp, BbIIBUTaTh
THITOTE3bI O HOBBIX
CBOMCTBAX U MPU3HAKAX
reOMETPUUYECKUX PUTYp
1 00OCHOBBIBATh UJIH
OIpoBepraThb Ux,
00001aTh UK

—  Umems npeocmasnenue 06
aAKCUOMAMUYECKOM
Memooe;

—  81ademb NOHAMUEM
2eomempuiecKkue mecma
mouex 8 NPOCMpanHcmee u
YMemb NPUMEHAMb UX Ol
peuerus 3a0ay;

—  yMemb npumMeHamy O
peulenus 3a0ay c8oUcmaa
NIOCKUX U O8Y2PAHHBIX
Yeno8, mpexepaHHo2o yend,
meopembl KOCUHYCO8 U
CUHYCO8 0151 MPEXSPAHHO20
yena;

— 81a0emb NOHAMUEM
NepneHOUKyIApHOe ceyeHue
nPpUMbL U YMEmb




nenaTh (BBIHOCHBIE)
IUIOCKUE YEPTEXKH U3
PHUCYHKOB IPOCTHIX
00BEMHBIX QUTYD: BUJ
CBepXY, COOKY, CHHU3Y;
U3BJIEKATh UH(HOPMAITUIO
O MIPOCTPAHCTBEHHBIX
re€OMETPUUECKUX
durypax,
IPEICTAaBIICHHYIO Ha
yepTekax U pUCyHKaX;
IPUMEHSATH TEOPEMY
[Mudaropa npu
BBIYKCIICHUU 3JIEMEHTOB
CTEPEOMETPUUECKUX
uryp;

HAXOJUTh 00BEMBI U
IJIOIIAIN ITOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPaHHHUKOB C
npuMeHeHueM Gopmy;
pacno3HaBaTh OCHOBHBIE
BU/JIbI TEJ BPAIICHUS
(xoHyC, TUIMHJD, chepa
M 1map);

HaXOJIUTh OOBEMBI U
IJIOIIAIA TOBEPXHOCTEN
MPOCTEUIIINX

NIIOCKUE YEPMENCU U3
PUCYHKOB 00BEeMHbBIX
Queyp, 6 mom uucne
pucosamso 8uU0 céepxy,
cOOKY, cmpoums cevenus
MHO202PAHHUKOB,
u3871€Kamo,
UHmMepnpemuposams u
npeobpazoevieams
ungopmayuio o
2eoMempudecKux
Queypax,
npeocmasieHuy1o Ha
yepmesicax,

NPUMEHSAMb
eeomempuieckue axmol
07151 peuteHust 3a0ad, 8
MoM uucie
npeononazaroujux
HeCKOIbKO WaA208
peulenus,

ONUCHLIBAMb 83AUMHOE
PAcnooxcenue npamvlx u
njaockocmet 8
npocmpancmee;
dopmynuposamo
CBOUCMBA U NPUBHAKU
pueyp;

KOHKPETHU3UPOBAThH
pe3ynbTaThl HA HOBBIX
KJj1accax Quryp,
MIPOBOJIUTH B
HECJIOKHBIX CITydasx
kjaccuduxanuo Guryp
0 Pa3InYHBIM
OCHOBAHUSIM;
UCCJIEIOBATh YEPTEKH,
BKJIFOYAst KOMOWHAIINNA
buryp, U3BIEKaTh,
WHTEPIPETUPOBATH U
peoOpa3oBLIBAThH
uH(pOpMaIuIo,
MIPE/ICTABIICHHYIO Ha
YepTeKax;

peniaTth 3aaa4n
Te€OMETPUIECKOTO
coziepKaHusi, B TOM
YHUCJI€ B CUTYaIIUsX,
KOT'/Ia aJTOPUTM
pENICHHS HE CIEAYeT
SIBHO W3 YCJIOBUS,
BEITIOJTHATH
HEO0OXOIUMBIE TSI
pEIICHUS 3aa9H
JOTIOJTHUTETHHBIC
MIOCTPOCHUS,

NPUMEHAMb €20 npu
pewieruu 3a0a4;

umMemsv npedcmasieHue o
080lICME8EeHHOCMU
NPABUTLHBIX
MHO202PDAHHUKOB;

61a0emb NOHSMUAMU
yeHmpanvHoe u
napanienibHoe
NpoOeKmuposanue u
NPUMEHAMb UX NPU
HOCMPOeHUU CeyeHUll
MHO202PAHHUKO8 MEMOOOM
npoeKyul;

umemov npedcmasieHue o
pazeepmie MHO202PAHHUKA
u Kpamuatiuiem nymu Ha
nogepxHocmu
MHO202PAHHUKA,

umMemv npedcmasieHue o
KOHUYECKUX CeYeHUSX,
umMemsv npedcmasieHue o
Kacarowuxcs cghepax u
KOMOUHAayuu mejl 8paujeHusl
U ymemov NPUMEHAMb UX
npu peuieHulY 3a0a4;
NPUMEHMb NPU peuleHUl
3a0ay popmyny




MHOTOTPaHHHUKOB U Tl
BpAIICHUS C
npUMEHEeHUEM (HOPMYIL.

B noeceonegnoui scuznu u
npu u3yyeHuu Opyeux
npeomemos:

— COOTHOCHUTH
a0CTpaKkTHBIC
T€OMETPUYECKUE
MOHATHS U (AKTHI C
peaTbHBIMU
KU3HCHHBIMU
00BEKTaMH U
CUTYaIHsIMU;

— HCIOJb30BaTh CBOMCTBA
IPOCTPAHCTBEHHBIX
TreOMETPUYECKUX QUTYP
JUTSL pEIICHUST TUTTOBBIX
3a/1a4 MPaKTUIECKOTO
COJIep KaHUS;

— COOTHOCHTbH IUIOUIAAN
MOBEPXHOCTEN TEN
OJIMHAKOBOU (POpPMBI
Pa3IMYHOTO pa3Mepa;

— COOTHOCHUTH 0OBEMBI
COCYJIOB OJJMHAKOBOU
(hOpMBI PA3ITHUUHOTO

— 00Ka3vleamw
eeomempuieckue
VMEepIHCOeHUs,

— e1adems CMaHOaApmMHoOU
Kraccugpuxayuet
NPOCMPAHCMBEHHBIX
Queyp (nupamuowl,
npUsMbl,
napasnienenuneovl);

— Haxooumv 00veMbl U
nI0Waou nogepxHocmeti
2eomempuieckux mej ¢
npumeHeHuem Gopmyi;

—  BBIYUCTIAMb PACCNOSHUSL U
Yyelbl 8 NpOCMPAHCMEe.

B noeceonesnou scusnu u
npU U3y4eHuu Opyaux
npeomMemos.

— UCNONIL308AMb CBOUCMEA
2eomempuieckux gueyp
07151 peuteHust 3a0ay
NPAKMUYECKO20
xapakmepa u 3a0ay u3
opyaux ooracmeil 3HaHU

HCCIIEIOBATh
BO3MOXKHOCTD
MPUMEHEHUS TEOPEM U
dbopmyt 115 perieHus
3a/]ad4;

yMeTh (hOpPMYTUPOBATH
U JIOKa3bIBaTh
ICOMETPHUECKHUE
YTBEPIKICHUS,

BJIAJICTh ITOHIATUSIMH
CTEPEOMETPHUH: TIPU3MA,
napayiyieeuIeI,
UpaMuaa, TeTpadp;
UMETh TIPE/ICTABIICHUS
00 akcromax
CTEPEOMETPHUH U
CIEJCTBUSAX U3 HUX H
yYMETbh MPUMEHSTh UX
IIPU PEIICHUH 3a/1a4;
YMETh CTPOUTH CEUCHUS
MHOTOTPaHHHUKOB C
HCIIOJIB30BAHUEM
Pa3IUYHBIX METOJIOB, B
TOM YHCJIE U METO/1a
CJIEJIOB;

UMETh MPEICTABICHUC
0 CKPENTUBAOIITHXCS
IPSIMBIX B

PAcCmosiHus Om mo4ku 00
NIOCKOCMU,

61a0emb pasHbiMU
cnocobamu 3a0anus
NPAMOU YPABHEHUAMU U
YyMemb NPUMEHAMb Npu
peueruu 3a0a4;
NPUMEHAMb NPU peulenuu
3a0a4 u 00Ka3amenbcmee
meopem 8eKMOPHbILL MeMoo
U Memoo KOOpOuHam,
umemn npedcmasierue 0o
axkcuomax obvema,
npumMeHsams hopmyivl
00beM08 NPAMOY20IbHO20
napannenenuneod, nPu3mvl
U nupamuovl, mempasopa
npu pewieHuuy 3a0auy,
npUMeHams meopemvl 00
OMHOWEHUAX 00BbEMO8 NpU
peweruu 3a0ad;
NpUMeHAMb UHme2pa 0
BLIYUCTEHUS 00BEMOB U
nosepxuocmeti mei
8palyeHUsl, BbIYUCTEHUS
niowaou cghepuiecko2o
nosica u obvema waposozo
ClLosL,




pasmepa;

OLICHUBATh (hopMy
IPABUIIHLHOTO
MHOTOTpaHHHKA TI0CTIe
CITUJIOB, CPE30B U T.II.
(ompenensiTh
KOJMYECTBO BEPIINH,
pebep u rpaHei
MOJTYYeHHBIX
MHOT'OTPaHHUKOB)

IPOCTPAHCTBE U YMETh
HaXOJUTh yroJy U
pPacCTOSIHUE MEXTY
HUMU;

OPUMEHSITH TEOPEMBI O
NapajuieIbHOCTH
MPSIMBIX U TUIOCKOCTEHN
B [IPOCTPAHCTBE MpHU
peLIeHnH 3a1ay;
YMETbh MPUMEHSITh
napajijiebHOe
POEKTUPOBAHUE TSI
n300pakeHust puryp;
YMETh MPUMEHSTH
NEPIEHINKYJIAPHOCTH
IIPSIMOM U TIJIOCKOCTH
IIPY pEUICHUH 3a/a4;
BIIJICTh MOHATUSIMU
OpPTOTOHAJILHOE
POEKTUPOBAHHUE,
HAKJIOHHBIE U UX
POEKIUHU, YMETh
IPUMEHSTH TEOPEMY O
TpeX NEPHEHAUKYIIAPAX
P PEIICHUU 33/1a4;
BJIQJICTh MOHATHSIMU
PacCTOSIHUE MEXTY
dburypamu B

umems npedcmaeienue o
O0BUMNCEHUSX 8
npocmpaucmee:
napannerbHoM nepeHoce,
cumMmMempuu
OMHOCUMENILHO NIIOCKOCMU,
YEHMPAbHOU CUMMemMpPUl,
nO80pOmMe OMHOCUMENbHO
NPAMOU, BUHMOBOU
cuMMempuu, ymems
NpUMEHAMb UX npu
pewenuu 3a0ad;

umems npedcmasienue o
NIOWAOU OPMOCOHANLHOLL
npoeKyuu;

umems npedcmasiienue o
mpexepasHoMm U
MHO202PAHHOM Y2iie U
NpUMEHAMb C80UCMBA
NJIOCKUX Y2108
MHO202PAHHO20 yaaad npu
peweruu 3a0ad;

umems NpedCcmaegieHusi o
npeobpaszosanuu n00ooUs,
2oMomemuu u ymeman
NPUMEHSMb UX NPU
peueruu 3a0a4;

yMemb peulams 3a0a4u Ha




IIPOCTPAHCTBE, OOIIIHit
NEPIEHINKYJIAP ABYX
CKPEIHBAIOIINAXCSA
OPSIMBIX U YMETh
OPUMEHSTH UX MPU
pELIECHNH 3a1aY;
BJIAJECTh [IOHATHEM
YIOJI MEXIY IPSIMOU U
IIJIOCKOCTBIO U YMETh
IIPUMEHSTH €r0 IIpU
penieHnn 3aaay;
BJIAJICTh MMOHATUAMU
JBYTPAHHBIN YTOJI, yroJl
MEXKIy TIOCKOCTSIMU,
NEPIECHIUKYJISIPHBIC
IUIOCKOCTH U YMETh
IPUMEHSATD UX NPU
peLIeHUH 3a1ad4;
BJIAJETh NOHATHIMU
pu3ma,
napajuieJIenunes] u
IIPUMEHSTH CBOMCTBA
napajuiesienunena npu
pELIEHNH 3a]aY;
BJIAJCTh [IOHATHEM
IPSIMOYTOJIBHBIN
napajuiesIeluIe ] u
IIPUMEHSITH €r0 IpU

HIIOCKOCIU MemoOamu
cmepeomempuu;
YyMemb NPUMEHAMb
gopmynvl 06vemos npu
peuieruu 3a0ay




pELIeHNH 3a/a4;
BJIJICTh MOHATUSIMU
UpamMua, BUIBI
NUpaMu, 37€MEHTHI
MIPaBUJIBHOM IMUPAMU/TIBI
U YMETh MPUMEHSTh UX
IpY pelIeHUN 3a/1a4;
UMETh MPEICTABICHUE
0 Teopeme Duepa,
TIPaBUIIBHBIX
MHOT'OTPaHHUKAX;
BJIAJETh MOHATHEM
TUIOLIAAM
MTOBEPXHOCTEN
MHOTOT'PAaHHUKOB U
YMETh IPUMEHSTh €r0
IIpY pelIeHUN 3a/1a4;
BIIAJICTh TIOHSATHSIMU
TeJa BpaILEHUS
(UMIIMHIp, KOHYC, 11ap
u chepa), ux ceueHus u
YMETh IPUMEHSTH UX
IIpU peUIeHUH 3a/1aY;
BJIAJICTh MOHSATHSIMU
KacaTelbHbIC MPSAMbIC U
IUIOCKOCTH U YMETh
MPUMEHSITh U3 TIPU
pELICHNH 3aa4;




UMETH MPEACTABICHUS
O BIIMCAHHBIX U
OMMCaHHBIX cepax u
YMETh MMPUMEHSTH UX
IpU pelIeHUH 3a/1a4;
BJIa/I€Th OHATUAMU
00BeM, 00BEMBI
MHOTOTPaHHHUKOB, TEJ
BpallleHus U
NPUMEHATDH UX MPU
pELIeHUH 3aa4;
UMETH MPEICTABICHHE
0 pa3BepTKe IWIMHpA
Y KOHYCA, IJIOIIAIH
HOBEPXHOCTHU
WIMHIpPA U KOHYCA,
YMETb IPUMEHSTH UX
IpU pEIlIeHUN 3a/1a4;
UMETH MIPEICTABICHHE
0 mIomaau chepsl u
YMETh IPUMEHSTH €T0
IIpU pEeUICHUH 3a]1a4;
YMETb peliaTh 3aJa4u
Ha KOMOMHAIUU
MHOTOTPaHHUKOB U TEJ
BpallleHUs;

UMETH MIPEICTABICHHE
0 nojo0uu B




IPOCTPAHCTBE U YMETh
pemarh 3a1a4u Ha
OTHOLIEHUE O0BEMOB U
IJI0IIAIEN
MMOBEPXHOCTEN
no100HBIX GUryp.

B noeceonesnou scusnu u
npu U3yueHuu Opyeux
npeomemos:

— COCTaBJISTh C
UCIIOJIb30BAaHUEM
CBONCTB
F€OMETPUYECKUX (PUTYP
MaTeMaTUYECKUE
MOJIENU JJI pELIeHUS
3aJ1a4y MPaKTUYECKOTO
XapakTepa U 3a/1ay u3
CMEKHBIX JUCUUILUIVH,
UCCIIE0BATh
MOJIyYE€HHbIE MOJEIU U
WHTEPIIPETUPOBATH
pe3yabTaT

Bexkmopuot u
KOoopOunamol
6
npocmpancm
6e

— OmnepupoBatb Ha
0a30BOM ypOBHE
MOHATHEM JCKAPTOBBI
KOOPAMHATHI B
POCTPAHCTBE;

— HaxXOJUTh KOOPJMHATHI

—  Onepuposamuv nOHAMUAMU
0eKkapmoasvl KOOPOUHAMbL
8 npocmpancmaee, 6eKmop,
MOOYJIb 8eKMopa,
PABEHCMBO 8eKMOPO8,
KOOPOUHAMbl 8eKmMopa,

— Bnanetrs noHITHIMU
BEKTOPBI U UX
KOOPJAUHATHI;

— YMETbh BBITIOJHSATH
omieparuy HaJ
BEKTOpPaMU;

Jlocmuoicenue
pe3yaomamos paszoena ll;
Haxooums 06vem
napannenenuneoa u
mempas’opa, 3a0aHHbLX
KOOPOUHAMAMU CBOUX




BEpILUH Ky0a u
IPSIMOYTOJIBHOTO
napaJiesenumnena

V201 Mexcdy 86eKmopamu,
CKAAPHOE NPou3sedetue
8EKMOPO8, KOJLIUHEAPHbIE
BEKMOPbL;

HAX00UmMv paccmosiHue
MedAHcOY 08YMSL MOUKAMU,
CYMMY 8eKMOPO8 U
npouszsedenue 6eKmopa Ha
YUCTIO, Y2O0Jl MEHCOY
BEKMOPAMU, CKATISIPHOE
npoussedenue,
PACKIA0bIBAMb 8EKMOP NO
08YM HEeKONIUHEeaAPHbIM
BEKMOPaAM,

3a0a8amv NIOCKOCHb
VpaeHeHuem 8
dekapmosoil cucmeme
KOOpOuHam,

peutamsv npocmetiuiue
3a0auu gedeHuem
8eKMOPHO20 bazuca

UCTIOTb30BaTh
CKaJIsIpHOE
IpOM3BeICHNE
BEKTOPOB MPH PEIICHUH
3ajad;

NPUMEHSTH ypaBHEHHE
IJI0CKOCTH, (HOpMYITy
PaCCTOSIHUS MEXTY
TOYKaMU, YpaBHEHUE
cdepsl Ipu peleHun
3ajad4;

HPUMEHSTHh BEKTOPBI U
METOJI KOOP/IMHAT B
IPOCTPAHCTBE TIPH
pelIeHny 3a1a4

eepuun;

— 3a0asamv nPAMYIO 8
npocmpaucmee;

—  Haxooums paccmosiHue om
MOYKU 00 NJIOCKOCU 8
cucmeme KOOpOUHam,

—  Haxooums paccmostue
MeAHCOY CKPeuuBarouUMUCS]
NPAMBIMU, 3A0AHHLIMU 8
cucmeme KOOpOUHam

Hcmopus
Mamemamux
u

— OnuceiBaTh OTNIENbHbBIC
BbIIAIOIINECS
pe3ybTaThl,
MOJIyYeHHBIE B X0JI€
pa3BUTHS MATEMATHKU
KaK HayKW;

— 3HATh OPUMEPHI

Ilpeocmasnsameo 6xnao
8b10AIOUUXCSL
MaAmemamuros 8
passumue Mamemamuxu u
UHBIX HAYYHBIX 0O1acmell;
HOHUMAmMb poJib
MamemMamuxy 8 pa3eumuu

HNwmets nipencraBieHne
0 BKJIaJI€ BBIJAIOIIMXCS
MaTeMaTUuKOB B
pa3BUTHE HAYKH;
ITIOHUMATh POJIb
MaTEMaTUKH B
pazButum Poccun

HHocmuoicenue pezyromamos
paszoena ll




MAaTEMaTH4YCCKHUX

OTKPBITUHM U UX aBTOPOB

B CBSI3H C
OTEYECTBEHHOU U
BCEMHUPHOW UCTOPHUEN;
IIOHUMAaTh POJIb

MAaTCMATUKHU B pa3BUTHUHU

Poccun

Poccuu

Memoowt [IpumensTe u3BecTHble | — Hcnoavzosams ocnosubie | — Henonp30BaTh — Hocmuowcenue
Mamemantix METO/IBI IPH PEIICHUH Memoobl OCHOBHBIE€ METO/IBI pesyrbmamos pazoena ll;
" CTaHIAPTHBIX Jdokazamenvbcmead, JIOKa3aTeIIbCTBa, —  npuUMeHsmb
MaTeMaTHYECKHX 3a/ad4; npo8ooOUMbs MIPOBOAUTH mMamemamuyeckue 3HaHus K
3aMeuaTh U 00KaA3ameIbCmeo U JI0Ka3aTeIbCTBO U UCCIEeO08AHUIO
XapaKkTepru30BaTh 6bINONHAMD BBITIOJTHSATH OKpYIHCaloue2o Mupa
MaTEeMaTUUYCCKHE onpoesepoicenue; OIIPOBEPIKECHUE, (Modeﬂuposcmue
3aKOHOMEPHOCTH B —  NpUMEHAmMb OCHOBHbIE — TPHUMEHSTH OCHOBHbBIE @usuyeckux npoyeccos,
OKpY>Karolen MemoOobl peuleHus METO/BI PEILICHUS 3a0ayu SKOHOMUKU)
NENCTBUTEIBLHOCTH; Mamemamuyeckux 3a0ad; MaTeMaTUYECKUX 33/1aY;
MPUBOJIUTH IPUMEPHI — Ha ocHoge — Ha OCHOBE
MaTEeMaTHYECKHUX Mamemamuieckux MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B 3aKOHOMEpHOCmel 8 3aKOHOMEPHOCTEU B
IPUPOAE, B TOM YHCIIE npupooe pupoie
XapaKTepU3yIIUX Xapakmepuzoeambw XapaKTEpHU30BaTh
KpacoTy u Kpacomy u co8epuieHCmeo KpacoTy U
COBEPUIEHCTBO OKpYHCalowe2o Mmupa u COBEPILIEHCTBO
OKpY>Kalolllero Mupa u npou3sedeHull UCKYCCmea, OKPY’KaroIllero Mupa u
IPOU3BEACHUN —  npuMeHAmb npocmeuuiue MPOU3BEICHU
HUCKYyCCTBa npocpammHbvle Cpeocmed U HCKYCCTBA,;




IJIEKNPOHRHO-
KOMMYHUKAYUOHHblE
cucmembsvl npu peuteHuu

mamemamuyeckux 3a0ay

MPUMEHSTH
IIpOoCTENIINE
MIpOrpaMMHBIE CPEJICTBA
U DJIEKTPOHHO-
KOMMYHHUKAITUOHHBIC
CHUCTEMBI IPU PEUICHUU
MaTeMaTUYECKHUX 3a/ay;
I10JIL30BaThCS
MIPUKJIaIHBIMU
nporpaMmmamMu 1
nporpaMmmamu
CUMBOJILHBIX
BBEIYMCIICHUN JUIA
HCCJICIOBAHUS
MaTEMATHYECKHUX
00BEKTOB




IHHosicHuTEe ILHASA 3alIMCKA

PabGouass mporpamma pa3paboTaHa Ha OCHOBE TPEOOBaHUM K pe3ysibTaTaM
OOIT COO MBOY «COHI Ne 6 »/ mpuka3 Ne 65 ot 30.04.2021 r.

«MaremaTuka: aaredpa W HayajJa MaTeMaTHYeCKOI0 aHAaJIu3a,
reoMeTpus»

B coorBerctBuM ¢ mnpuHsaTon KoHuenuuen pa3BATHS MaTEMAaTHYECKOTO
obpazoBanus B Poccuiickoit denepanun, MmaTeMaTuueckoe oOpa3oBaHue peniaet, B
YaCTHOCTH, CJIEAYIOIIME KIIFOUEBbIC 3a/1aUH:

—  IPENOCTaBIATh KaXIOMY OOy4YaroIIeMyCsi BO3MOXHOCTh JIOCTHXKCHHS
YPOBHSI MaTE€MaTUYECKUX 3HAHUM, HEOOXOAUMOro i JajbHEWIeld YCIeIIHO
’KH3HHU B OOIIIECTBEY;

— «o0ecreyuBaTh HE00X0AUMOE CTpaHe YHCIIO0 BBIITYCKHUKOB,
MaTeMaTH4eckass TMOJrOoTOBKAa KOTOPBIX  JIOCTaTOYHA  JJIsi  MPOJIOJKCHUS
o0pa3oBaHMsI B PA3MUYHBIX HAMPABICHUSAX U IS MPAKTHUYECKOW JESITEIbHOCTH,
BKJIIOYAs TPENojaBaHUe MaTeMaTUKH, MaTeMaTUYECKHE UCCIICIOBaHUs, paboTy B
chepe nHGOPMAIIMOHHBIX TEXHOJIOTHH H JIP.»;

— «B OCHOBHOM O00ImeM M cpeaHeM o0meM o0pa3oBaHUM HEOOXOAUMO
NPEeAyCMOTPETh MOATOTOBKY OOYYarOIIMXCSl B COOTBETCTBHUU C UX 3alpocaMu K
YPOBHIO TIOJITOTOBKH B Chepe MaTEMaTHIECKOTO 00pa30BAHMUS.

COOTBETCTBEHHO, BBIACISIIOTCS TPW  HampaBlieHWs TpeOOBaHHWM K
pe3yabpTaraM MaTeMaTU4eCKOTro 00pa3oBaHuUs:

1) mpakTHKO-OPUEHTUPOBAHHOE MaTeMaTHYeCKOe 0oOpa3oBaHME (MaTeMaTHKa
JUTS1 5KU3HM);

2) MaTeMaTHKa JUIs HCIIOJIb30BaHMsI B PO(ECCHH;

3) TBOpUecKOe HampaBicHHE, Ha KOTOpPOE HaIEJICHBI Te OOydJaroluecs,
KOTOpBIE IUIAHUPYIOT 3aHUMAaTbCS TBOPYECKOW M HCCIIENOBATEIBCKOU
paboToii B 001acTH MaTeMaTUKU, (GPU3UKHU, SKOHOMUKH U JPYTUX 00JIaCTAX.
OTH HaMpaBJICHUS peIU3yIOTCs B IBYX OJIoKax TpeOOBaHUM K pe3ysibTaTaM

MaTEMaTUYECKOro 00pa3oBaHUs.

Ha 6a3oBomM ypoBHe:



— Bpmmyckauk wnaywyutess B 10-11-mM kiaccax: i HCIOJIB30BaHUS B
MOBCEAHEBHON XKM3HU U OOECMEeYeHUs: BO3MOKHOCTHU YCHEIIHOIO MPOJOJIKEHUS
o0pa3oBaHMsl 1O  CHEHUAIBHOCTAM, HE  CBA3aHHBIM C  IPHUKJIAJHBIM
UCII0JIb30BAaHUEM MAaTEMATUKH.

— BBINYCKHHUK MOJYYHT BO3MO:KHOCTHh HayuuThes: B 10—11-m kmaccax: mmist
pPa3BUTHSL MBILUICHUS, UCIOJIb30BAaHUS B IOBCEIHEBHOW KU3HU M 00ECICUEHUS
BO3MOXHOCTH YCHEIIHOIO MPOJIOJKEHUsST 00pa30BaHMs MO CHEIUATbHOCTIM, HE

CBS3aHHBIM C IIPUKIIAIHBIM HCIIOJIb30OBAHUEM MATCMATUKH.

Ha yrny0nenHom ypoBHe:

— Brmyckank nayuntes B 10—11-m kimaccax: 1jisi yCHENIHOTO MPOJAOHKCHUS
o0pa3oBaHMs MO CHEUHUATBHOCTSM, CBS3aHHBIM C MPUKIAJHBIM HCIOJIb30BAaHUEM
MATEMAaTHKH.

— BpinyckHUK MOJYyYHT BO3MOKHOCTH HayunThes: B 10-11-m kmaccax: st
obecrieyeHuss BO3MOXKHOCTHM  YCIICIIHOTO MPOJODKEHHUsS oOpa3oBaHUs IO
CIICLIMAJIBHOCTSIM, CBSI3aHHBIM C OCYILIECTBJICHHEM HAYyYHOW U HUCCIIEAOBATEIbCKOU
NESTETLHOCTH B 00JIACTH MATEMATUKU U CMEXHBIX HaYK.

B cootBercTBHM ¢ DeaepanbHbM 3akoHOM «O06 oOpa3zoBanuu B PD» (cT. 12
n.7) oOpraHu3aluu, OCYIICCTBISIOIIKAE 00pa30BaTeIbHYIO  JACSITEIBHOCTD,
peanu3yroT 3TU TpeOoBaHMS B 00pa3oBaTEIBLHOM IMPOIECCE C YYeTOM OCHOBHOM
o0pa3oBaTenbHOI MPOorpaMMbl KaK Ha OCHOBE YUEOHO-METOAMYECKIX KOMIIJICKTOB
COOTBETCTBYIOLIEr0 YPOBHs, BXoAKX B denepanbHblii epeueHb MUHHUCTEPCTBA
oOpazoBaHusi M Hayku Poccuiickoit ®enepanuu, Tak W € BO3MOXHBIM
UCIIOJIb30BAHUEM  HHBIX  HCTOYHUKOB  yueOHOW  wHbopmamuu  (yueOHO-
METOIMYECKHE MOCOoOUsI, 00pa3oBaTeIbHbIEC MOPTAIBI U CAUTHI U JIP.)

[lenu ocBOeHMs MporpaMMbl 0A30BOTO YPOBHS — 00ECIIEUEHUE BO3MOKHOCTH
VICIIOJIb30BAHUS MATEMATUYECKUX 3HAHUM U YMEHHUU B MOBCEIHEBHOW JKU3HU U
BO3MOKHOCTH YCIICIIIHOTO MPOAOJKEHUs] 00pa3oBaHUsl MO CHEIUAIBLHOCTAM, HE

CBSA3aHHBIM C HPUKIAAHBIM HUCIIOJIb30BAHUEM MATCMATHKU. BHYTpI/I 9TOro ypOBH:A



BBIJICJISIIOTCS JIBE€ Pa3JInYHbIE MPOTrPaMMBbl: KOMHEHCUpyowas 6a306as N OCHOBHAS
bazosas.

Komnencupytomas 0a3oBasi mporpaMma COJIEPKHUT PACHIMPEHHBIN OJ0K
MOBTOPEHUSA M TMpEJHA3HAYEHA JUIsl TeX, KTO IO PA3JIUYHBIM MPUYMHAM TI0CIE
OKOHYaHHsI OCHOBHOM LIKOJIbI HE UMEET TIOCTATOYHON MOATOTOBKH ISl YCIIEILIHOTO
OCBOEHHUS pa3esioB anreOpbl M Hayal MaTeMaTHYECKOro aHajiu3a, T'€OMETpHH,
CTaTUCTUKU W TEOPUU BEPOSTHOCTEM IO MporpaMMme cpeaHeil (MoJHOM)
0011e00pa30BaTEeIHLHOMN IIKOJIBI.

[Iporpamma 1o MaTemMaTMke Ha ©0a30BOM YpOBHE IMpeAHa3HAyYeHA IS
o0y4Jaronuxcsi CpeiHe IMIKOJIbI, HE MCHBITHIBABILIMX CEPHE3HBIX 3aTPYJAHEHHUIN Ha
IPEABIAYIIErO YPOBHS O0yUEHHUS.

OOyuaromuecs, OCyIIeCTBIAIOIME 00yuyeHne Ha 0a30BOM ypOBHE, JOJIKHBI
OCBOMTH OOIIME MAaTEeMAaTHYECKUE YMEHHs, HEOOXOAUMBIE [JIsl JKU3HU B
COBPEMEHHOM OOIIECTBE; BMECTE€ C TEM OHHU MOJY4YarOT BO3MOXHOCTb H3yUUTh
npeaMer riayOxe, ¢ TeM 4ToObl B JajbHEHIIEeM NpU HEOOXOJUMOCTH H3Yy4aTh
MaTeMaTHKy Ui MPo(ecCHOHAIbHOTO MPUMEHEHUSI.

[Ipy u3ydyeHHH MaTeMaTHKW Ha YIIIyOJI€HHOM YPOBHE MPEIbIBISIOTCS
TpeOOBaHMS, COOTBETCTBYIOILIHE HaIlpaBJICHUIO «MaTemMaTHKa TUISt
npo(eCCUOHATIBHON  JI€ATEIbHOCTHY»; BMECTE C TEM BBIIYCKHHK IMOJIy4aeT
BO3MOXHOCTh M3YYUTh MAaT€MaTHKy Ha ropasfo Oojee BBICOKOM YPOBHE, 4YTO
co3aact GyHIaMEHT AJisl JalbHEHIIIET0 Cephe3HOr0 U3yUeHHUsI MAaTEMaTHUKH B BY3€.

[Ipy wm3ydyeHuH MaTeMaTUKH OOJbIIOE BHUMAHME YJEISIETCS Pa3BUTHUIO
KOMMYHUKATHUBHBIX YMEHUU (POpMyIHpOBaTh, apryMEHTUPOBATh U KPUTUKOBATB),
(OopMUPOBAHNIO OCHOB JIOTHYECKOT'O MBIIIIEHUSI B YACTU NMPOBEPKH UCTUHHOCTH U
JIO’)KHOCTH YTBEpXICHUH, MOCTPOCHUSI NMPUMEPOB M KOHTPIPUMEPOB, LIETOYEK
YTBEPXKICHUW, (POPMYJIHPOBKM OTPHUILIAHMM, a Takke HEOoOXOIUMBIX U
JOCTaTOYHBIX YCJIOBUH. B 3aBUCMMOCTHM OT YypOBHS HpOrpaMMbl OOJbIIE WIN
MEHbIIIE BHUMAHUS YIENSIeTCs] YMEHUI0 paboTaTh M0 ajJrOpUTMy, METO/IaM MOMCKa
QITOpUTMa M OMNPEICIICHUI0 TPAaHUIl MPUMEHHUMOCTH ajdroputMmoB. TpeboBanus,

chopmynupoBaHHbie B paszzene «l'eomeTpusi», B OONbIIEH CTENEHH OTHOCITCS K



Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUN W rpadUYecKUX METOIOB, YeM K

(dhopMabHOMY ONKCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

ba3oBbiil ypOBeHb

Komnencupyromasi 0azoBasi nporpaMma

AJire0pa U Ha4YaJIa MaTEeMAaTHYeCKOr0 aHAJIN3a

HarypanbHble uucina, 3amuch, paspsaHble ciaraeMmble, apuMeTHuecKue
nerctBus. Yucnma um pecsathuuHas cucrema cuucieHus. HartypanbHble uucna,
JIEIUMOCTb, TPU3HAKK JenuMoctH Ha 2, 3, 4, 5, 9, 10. Pasznoxenue umcia Ha
MHOXHTeNU. Ocrtatku. Pemenune apudMernyeckux 3anady  MPAKTUYECKOTO
COZIEpKaHMUS.

Iesnbie uncia. MoayJsib uncia ¥ ero CBOMCTBA.

UYactu u nonu. [{pobu u neictBus ¢ apoosimu. OkpyrieHue, npubiInKeHue.
Peuienne npakTuueckux 3a/iad Ha MPUKUAKY U OLIEHKY.

[Ipouentel. Pemienne 3agad NPakTHYECKOTO COJNEPMKAHHUS HAa YACTH U
npoueHTbl. CTeneHb ¢ HaTypaJbHbIM M LEIbIM MToKa3aTesieM. CBOWCTBA CTENEHEN.
CranpapTHbIid BUJ YHCIIA.

AnreOpandeckue BhIpOKEHHsI. 3HAYEHUE aJIreOpanyecKoro BbIPaKEHUS.

KBagpatueiit  kopenb. WM3o0pakeHwe dmclia HAa YHUCIOBOM MPSIMOMA.
[TpubnuxeHHOe 3HaYeHNE UPPALUOHATBHBIX YHCEIL.

llonamue mmuocounena. Pasznoocenue MHO20UNEHA HA  MHOddCUMENU,
YpaBHEHUE, KOPEHb ypaBHEHHUs. JIMHEHHbIE, KBAIPATHBIE YPABHEHUS U CUCTEMBI
JIMHENHBIX YPABHECHUMU.

Pemenne mnpocredmmx 3amad  Ha JIBH)KEHHE, COBMECTHYIO paloTy,
npoueHThl. UncaoBele HEpABEHCTBA M MX CBOMCTBA. JIMHENHBIE HEPABEHCTBA C
OJIHOM TepeMEHHON W uX cucTembl. YUucinoBble nmpoMmexyTku. OObeauHEHUE U
IIepeceyeHne MNPOMEKYTKOB.

3aBUCUMOCTh BEIWYUH, GQYHKIUSA, apryMEHT M 3HayeHHWe, OCHOBHBIC
cBoiictBa ¢ynkuuil. I'paduk Qyukuuu. Jluneitnas pynkuus. Ee rpadux. Yrmosoi

KOd(pULIHEHT TPSIMOIA.



Keaopamuunas ¢yuxyus. I'paguk u ceovicmea xeadpamuunou GyHKyuu.

epagux pynxyuu y:\/; . I'pachux ¢hynxyuu y :g.

Hymu  dyHkmum, TpOMEXYTKM  3HAKOTIOCTOSHCTBA, MOHOTOHHOCTH
(Bo3pacTaHve WM YOBIBaHME) HAa YHKCIOBOM mpoMmexyTke. Haubomnbiiee u
HauMeHbIee 3HadeHue Qynkuu. [lepuoamdeckue (QyHKIIMU W HAUMEHBIIWAN
HEPUO.

I'panycnas mepa yria. TpuroHomerpuueckass OKpy>KHOCTh. OmnpeneneHue
CUHYCa, KOCHHYCa, TaHreHca IIPOU3BOJIBHOTO yTia. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKACCTBO. 3HAYEHUSI TPUTOHOMETPUUECKUX (YHKIIMMA s
yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'pagpuxu mpueconomempuueckux pynkyuii y =Ccosx,y =sinx,y =tgx.

Pemienne mpocTeHIIUX TPUTOHOMETPUUYECKUX YPaBHEHUM C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH.

llonsmue cmenenu c¢ OeticmeumenvHulM noxasamenem. Ilpocrelimue
noKa3aTeNbHbIC YpaBHEHHS U HepaBeHCTBaA. [loka3arenpHas GyHKIHUS U ee TpaduK.

Jlorapudm uucia, OCHOBHBIE CcBoWcTBa Jorapudma. JlecaTUyHbIMA
gorapupmMm. IIpocreiimme norapupmMuyeckue ypaBHEHUSI W HEPaBEHCTBA.
Jlorapudmuyeckas pyHKIus u ee rpaduk.

[Tonsarue crenennon ¢pyHkuu u ee rpaduk. [Ipocrelinme uppanoHaaIbHbIC
ypaBHEHUS.

Kacarenbnass k rpaduky ¢yukuun. [loHstue mpousBogHONW (YHKIHH B
TOYKE KaK TaHIEHC yTIJla HaKJIoHa KacaTenbHOW. ['eomeTpuueckuilt u pusmdyeckuit
CMBICII TPOU3BOAHOU. [Ipou3600HbIE MHO2OUIEHOS.

Toukn oskcTpemMyma (MakcuMymMa W MUHUMyMA). Hccredosanue
INEMEHMAPHBIX (DYHKYUU HA MOYKU OIKCMPEMyMda ¢ NOMOWbIO NPOU3BOOHOLU.
Haenaonaa unmepnpemayus.

llonsmue nepgoobpasznoti @ynxyuu. DPusuueckuil cmviC nNepeoodPA3HOU.

llonamue 06 unmezpane kax niowaou noo epapuxom GyHKyuu.



I'eomerpusn

@urypsl Ha IJIOCKOCTU U B IpocTpaHcTBe. [{nuHa u omans. [lepumerpsl u
wiomaan Guryp.

[TapajutebHOCTH U MEPIEHAUKYIAPHOCTD NPSIMBIX U INIOCKOCTEH.

TpeyronsHuku. Bunabl TpEyroJpHHUKOB: OCTPOYTOJIBHBIE, TYNOYIOJIBHBIE,
npsmoyronbhbie. Karer mnporuB yrma B 30 rpamgycoB. Buemmnwmit  yron
TPEYTOJIbHUKA.

buccexktpuca, @ MegmaHa W BBICOTAa  TPEYrojbHUKA.  PaBeHCTBO
TPEYTrOJIbHUKOB.

Pemenue 3anay Ha kieT4yatoi Oymare.

PaBHOOGIpEHHBIN TPEYTOJBLHUK, PABHOCTOPOHHUN TpeyroiabHuK. CBoiCTBa
PaBHOOEIPEHHOTO TPEYTOJbHUKA.

CooTHOomeHMsT MEXIQy CTOPOHAMHM M yYIJaMH B OPSIMOYTOJIBHOM
TpeyrojibHUKe. TpUroHOMeTpUuyecKue (YHKUMHU YIJIIOB B MPSIMOYTOJIbHOM
TpeyronbHuke. Teopema [Tudaropa. [Ipumenenue TeopeM CHHYCOB U KOCUHYCOB.

YeTblpexyroJbHUKHU: NapajuieaorpaMmm, poMO, MpsMOYTOJIbHHMK, KBaJapar,
Tpaneuusi U ux cBoiicta. CpenHssl TMHUSA TPEYTOJbHUKA U TPAICLIHH.

Buinyknvie  u  neswvinykivie  ¢ueypwi.  IlepuMerp  MHOTOYTOJIbHHKA.
[IpaBuIbHBIM MHOTOYTOJIbHUK.

VYTI1bl Ha IIOCKOCTH U B IPOCTPAHCTBE. BepTUKaAIbHBIE U CMEKHBIE YTJIBIL.

CyMMma BHYTPEHHHUX YTJIOB TPEYTOJIBHUKA U YETBIPEX YT OJIbHUKA.

CooTHo1IEHUS B KBaIpaTe€ U PABHOCTOPOHHEM TPEYTOJIbHUKE.

JlnaroHaiay MHOTOYTOJIbHHKA.

[TogoGHBIE TPEYTONHHUKY B MPOCTEUININUX CITydasiX.

®opMyIibl TUIOMAAN TPIMOYTOJIbHUKA, TPEYTOJIbHUKA, pOMOa, Tpareluy.

OkpyxHOCTh M Kpyr. Paguyc m guamerp. [lnvHa OKpPYKHOCTH W IUIOIIAAb
Kkpyra. Uucno . BnmcanHbIl yroi, B 4aCTHOCTH yTOJI, OMUPAOLINNCS HA JUAMETP.
KacarenpHas Kk OKpY>KHOCTH U €€ CBOMCTBO.

Ky6. CooTtHomieHus B Kyoe.

Terpasap, MpaBUIBHBIA TETPASIP.



[IpaBunpHas nupamuaa u npusma. [Ipsamas npusma.

H300pasicenue nekomopuvlx MHO202PAHHUKO8 HA NAOCKOCHU.

[Ipssmoyronbubli napamnenenunen. 7eopema [lugazopa 6 npocmpancmae.

3ajaun HAa BBIYMCIICHUE PACCTOSIHUN B MPOCTPAHCTBE C MOMOUIBIO TEOPEMBI
[Tudaropa.

Pazeepmka npamoyeonvrnozo napannenenuneoa.

Konyc, nununnp, map u chepa.

Ipoexyuu ueyp na nrockocms. H3o006pasxcenue yununopa, Konyca u cgepol
HA NAOCKOCHU.

llonsmue 06 ob6vemax men. Vicmonp3oBaHHWE i peUIEHUS 3aJad Ha
HAXOXJCHUE TEOMETPUYCCKUX BeIWYHH (GopMyn oObeMa MPU3MBI, ITUIHHJPA,
NMpaMHU/Ibl, KOHYyCa, Iapa.

llonsimue o nooodbuu na niockocmu u 6 npocmparcmee. OTHOLIEHUE

IJI0IAIeH U 00BEMOB IMOIOOHBIX DHUTYD.

BepositHoCcTh M cTaTucTHKA. JIOrMKa 1 KOMOMHATOPUKA

Jloruka. BepHble 1 HeBepHbIe yTBEpKIeHU. Cnencrteue. Konmpnpumep.

Mmnoocecmso. [lepebop BapuaHTOB.

Tabnuner. CTonG4aTsie U KPyTrOBBIE TUATPAMMBI.

Yucnoseie Habopsl. Cpennee apudmMernyeckoe, MeauaHa, HauOoJblliee U
HauMEHbIIEee 3HaYeHUs. [Ipumepol UsMEHYUBLIX BETUYUH.

Yactrora u BepoATHOCTh coObITHUs. CrnyualiHblii BbIOOp. Brluucienue
BEPOSITHOCTE COOBITUI B OMNbBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU
COOBITUSIMH.

Hesasucumvbie cobvimus. @opmyna crodcenust eposimHoCmel.

Ilpumepovr cayuaiinvix eenuuun. Pasnomepnoe pacnpeoenernue. Ilpumepsi

HOPMAbHO20 pacnpedenerus 6 npupode. Ilonamue o 3akone OONLWUX YUCE.



OcHoBHas 0a3oBas nporpaMmma

AJire0pa 1 Ha4YaJIa aHAJIN3A

[ToBTOpenue. Pemienne 3agau ¢ UCHOJIB30BAHUEM CBOWCTB YHCEN U CHCTEM
CUMCIICHHUS, ACIIUMOCTH, JIOJIE U 4YacTeH, MpOIEHTOB, MOAyJel uucen. Pemenue
3a7a4 C HKCIOJIB30BAHMEM CBOWMCTB CTENEHEM UM KOPHEW, MHOTOYJICHOB,
npeoOpa3oBaHUil MHOTOWIEHOB U APOOHO-PAIIMOHATIbHBIX BBIPAXKEHUH.

Pemenue 3a1au ¢ UCnonb30BaHUEM IpajyCHON Mephbl yriia. Moaysb yucia u
€ro CBOWCTBA.

Pemenue 3a1ay Ha ABM>KEHHE M COBMECTHYIO pabOTy € TOMOIIBIO JIMHEWHBIX
U KBaJpaTHbIX YpaBHEHUM M UX cucTeM. PelieHue 3a1ad ¢ MOMOIIbIO YHUCIOBBIX
HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM NEPEMEHHOW, C NPUMEHEHUEM
U300paKEHUSI YUCITIOBBIX TPOMEKYTKOB.

Pemenue 3agad ¢ MCHOJIb30BAaHUMEM YHUCIOBBIX (DYHKIMH U MX rpauKoOB.

Hcnonp3oBanrue CBOWCTB U TPaPUKOB JIUMHEHHBIX W KBAJAPATUYHBIX (YHKIIHM,

0o0paTHOM NPONMOPIUOHAIBHOCTH U (YyHKUUU y=\/§. ['padmyeckoe perienne

YPaBHEHUW U HEPABEHCTB.

TpuroHomerpuyeckas OKPYKHOCTb, paoduaHuas mepa yeaa. CHUHYC,
KOCHHYC, TaHT'eHC, KOMAaH2eHC IIPOU3BOJIBHOTO yTJIa. OcHOBHOE
TPUTOHOMETPUUECKOE  TOXKAECTBO W CIEACTBHS U3  HEro. 3HAYEHUA

TpuroHomerpuueckux pyuknui maus yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

pan). Dopmyavt CLOHCEHUSs MPUSOHOMEMPUYECKUX — DYHKYULL

T T T T
07 _l _7_ -

6 4 3 2
G opmynel npusedenust, popmynvl 080UHO20 apeyMeHma..

Hymu  QyHKIuu, mnpoMexyTKH  3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
HawuGonbmiee n HammeHsbliee 3HaueHune QyHKuu. Ilepuomnueckne ¢GyHKINU.
UYeTtHOCTh 1 HEYETHOCTH PYHKIUH. CrodicHbie hyHKYUU.

Tpuronomerpruueckue QPyHKIUH Y =COSX,Y=SinX,y=1tgx. Dyuxyus y=-Ctgx.

CaoiicTBa 1 rpadMKi TPUTOHOMETPUUECKUX (PYHKIUH.



ApPKKOCHHYC, apKCHHYC, AapKTaHT€HC 4YHCIa. ApPKKOMAH2EHC HUCaa.
[Ipocreiiine TPUrOHOMETPUUECKUE YpaBHEHUs. PellieHue TpUrOHOMETPUUECKUX
YPaBHCHUM.

Obpamuvie mpuconomempuiecKue @QYHKYuY, ux ceoucmea u 2paguxu.
Pewenue npocmertiwiux mpueonomempuiueckux HepaseHcms.

Crenensb ¢ I€MCTBUTENbHBIM IOKa3aTeleM, CBOKMCTBA cTeneHu. [IpocTeiinme
NOKa3aTeNbHBIE YpaBHEHHS W HepaBeHCTBa. IlokaszarenpHas (yHKIHMA U ee
CBOICTBa U TpauK.

Jlorapudm umcna, croiictBa gorapudma. Jlecatuunsiii norapudm. Hucuo e.
Hamypanvnoiti  nocapugm. IlpeoOpazoBanue JorapupMUUYECKUX BBIPAKEHUU.
Jlorapudmuueckne ypaBHEHUS W HepaBeHCTBA. Jlorapudmudeckas QyHKIUSI U €€
CBOMCTBA U TpaduK.

Crenennass ¢yHkuuss W ee cBoiictBa u rpapuk. HppaunonanbHbie
ypaBHEHHUSI.

Memoo unmepeano 05 peuieHus HepaseHCms.

IIpeobpazosanusn epaguxos yukyuil: cosue 60071b KOOPOUHAMHBIX OCel,
pacmsadxceHue u coicamue, OmpaxyceHue OMHOCUMENIbHO KOOPOUHAMHbBIX OCell.
I'paguueckue memoowl pewtenus ypagnenuti u Hepagencms. Pewenue ypaenenuti u
HepageHcma, CO0epHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYJIAL.

Cucmembl  nOKA3amenvHblX, J102APUPMUYECKUX U  UPPAYUOHATILHBIX
ypasHenuti. Cucmemvl NOKA3AMENbHBIX, 102APUDMUYECKUX HEPABEHCMS.

Bzaumno oopamusie pynxyuu. I paguxu 3aumno odpamuwvlx hyHKyuil.

Ypasnenus, cucmemvl ypagnuenuti c napamempom.

[IpousBognass ¢yukmuum B Touke. KacarenpHasi k rTpaduky GyHKIHH.
I'eomeTpudeckuii u  ¢Gu3Myeckuil  cMbIca  Tpou3BojgHON.  [IpousBojaHbBIC
aneMeHTapHbIX GyHKIUN. [Ipasuna ougppepenyuposarus.

Bmopas npouzeoonas, ee ceomempuueckuil u QusuuecKuii CMulCi.

[TonsiTne o HempepbIBHBIX (QYyHKIUAX. TOYKH 3KCTpeMyMma (MakCHMyMa H
MuHUMyMa). HccnenoBanue »JIeMEHTapHBIX (YHKIHMA Ha TOYKH DKCTPEMyMa,

HauOoJIbIlIee ¥ HaWMEHbIIICE 3HAUCHHUE C ITOMOIIIBIO HpOH3BOI[HOﬁ. HocmpoeHue



epagpuxos QyHKkyulli ¢ NOMowbio npouzoonsix. lIpumenenue npouzeooHOU npu
peueruu 3a0au.

[lepBooOpaznas. [Ilepsoobpasnvie s1emenmapuvix @Gynxyuti. Ilnowaow
KkpusonunetiHot mpaneyuu. Dopmyra Hvromona-Jletionuya. Onpedenennwiii
unmezpan. Bviuucnenue naowaoeu niockux gueyp u oovemos men epaujeHus ¢

NnoMoOuib1o UHnnecpaida.

I'eomerpus

[ToBropenne. Pemenue 3amady ¢ TOpUMEHEHHUEM CBOWCTB (Guryp Ha
IUIOCKOCTU. 3aJadyd Ha JOKa3aTeIbCTBO W IOCTPOCHUE KOHTPIPUMEPOB.
Hcnonbs3oBanne B 3ajayax MPOCTEUIIMX JIOTUUECKHX MOpaBwWil. Pemenne 3amau c
VCIIOJIB30BAHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOLIEHWM B MPSIMOYIOJIBHBIX
TPEYTrOJbHUKAX, (PAaKTOB, CBA3AHHBIX C YEThIpEeXyrojbHUKaMu. PemieHue 3amau c
UCIOJIb30BaHUEM (DaKTOB, CBSI3aHHBIX C OKpPY)XHOCTAMH. PemieHue 3amad Ha
W3MEPEHUsI Ha IUIOCKOCTH, BBIUMUCICHHE IJIUH U IUiomaaei. Pewenue 3adau c
HOMOWbIO 6EKMOPOE U KOOPOUHAM.

Harnsnnast crepeomerpus. Ourypsl 1 ux uzoOpaxkenus (KyO, mupamuja,
npusMa). OcHosHble nouamus cmepeomempuu u ux ceoticmea. CedyeHust kyda u
TeTpa’apa.

Touka, mpsiMasi M IUIOCKOCTh B MPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUU U
CIEACTBHAS M3 HHUX. B3auMHOE paclojoXeHHuEe TMpsAMBIX W IUIOCKOCTEM B
npoctpancTBe. IlapajuielbHOCTP TPSAMBIX M IUIOCKOCTEW B NPOCTPAHCTBE.
N300paskeHne npocTeninx NpoCTPaHCTBEHHBIX (PUTYp HA MIIOCKOCTH.

Paccrosinusa Mmexay Gpurypamu B IpoCTPaHCTBE.

VYrael B ipocTpaHcTBe. [IepneH 1Ky IIpHOCTD IPSAMBIX U INIOCKOCTEN.

[Tpoekuus purypsl Ha MWIOCKOCTh. [IpU3HAKK EPIIEHIUKYISIPHOCTH MPSIMBIX
Y IJIOCKOCTEN B IPOCTPAHCTBE. TeopeMa O TpeX NMepHEeHIUKYIspax.

MHoOrorpaHHMKH. [Tapayutenenunen. CaoiicTBa IIPSIMOYT'OJIBHOTO

napaymenenunena. Teopema Iludaropa B mpoctpanctse. Ilpuzma u nupammia.



[IpaBunpHas mupamuga W npaBuiibHas mpusma. [IpsMas nupamuga. DIeMEHTHI
IIPU3MBI ¥ ITAPAMHU/IBI.

Tema Bpamenusi: munuHAp, KOoHYC, chepa m map. OCHOBHBIC CBONCTBA
IpsIMOTO KPYTOBOTO LMJIMHJIpPA, MPSIMOro KPYyroBoro konyca. M3o0paxkenue ten
BpalleHUs Ha TUIOCKOCTH.

Ilpeocmasnenue 06 yceueHnom Komyce, ceuenus Kowyca (napauienvbHoe
OCHOBAHUIO U NPOX0oOsujee yepes 8epPUlUHy), cedeHus YUIuHOpa (napanieibHo u
nepneHoOuUKyIApHo ocu), ceyenus wapa. Pazeepmka yununopa u xouyca.

Ilpocmetiwiue KomMOUHAYUU MHO20CPAHHUKOE U Mel BPAWEHU MeHCOY
cobou. BpruKclieHUE 3JIEMEHTOB MPOCTPAHCTBEHHBIX (Guryp (pedpa, auaroHanu,
YTJIbI).

[Inomans MOBEPXHOCTH TNPABWIBHOW NHUPAMHIBI U NPSIMOW MPU3MBI.
[Imomaas MOBEPXHOCTH MPSIMOTO KPYrOBOTO UWJIMHJPA, HPSMOIro KPYroBOIO
KOHYCa | Iapa.

[Tonarue 06 oobeme. OObeM MUPAMUILI U KOHYCA, MPU3MBI U IUIMHAPA.
O06beM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOUIEHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEN U 00bEMaMU NOI0OHBIX TEJL.

Heuoscenuss 6 npocmpancmee: napanienbHblli NEPeHoc, YEHMpPAaibHas
CUMMEmpUsl, CUMMempusi OMHOCUMENbHO NIocKocmu, nosopom. (Ceolicmea
osudicenuil. Ilpumenenue 08UMCEHUL NPU peuteHUul 3a0ad.

BekTopbl U koopauHaThl B mpocTpaHcTBe. CyMma BEKTOPOB, YMHOXECHHE
BEKTOpAa Ha YHUCIO, Yrojl Mexay BekTopamu. KoiuiMHeapHble W KOMILIAHApHbBIC
BeKTOpBL. Ckansproe npouszgeoenue ekmopos. Teopema o pasnodxceHuu 6eKmopa
no mpem HekoMniauapuvim eexkmopam. CKansipHoe npoussedeHue 6eKmopos 8
Koopounamax. Ilpumenenue 6exmopoe npu peuwieHuu 3a0ay HA HAXONHCOEHUe
paccmosiHutl, O1uH, naoujaell u 06vemos.

Ypasnenue nnockocmu 6 npocmpancmee.  Ypasnenue cgepvl 8
npocmpancmee. Dopmyna 05l BbIYUCIEHUA PACCMOSAHUL MeHCOYy MOYKAMU 8

npocmpancmee.



BepositHocTh ¥ cTaTucTHKA. PadoTa ¢ JaHHBIMHU

[ToBTOopenue. Pemenne 3amay Ha TabnuaHOe U rpadUIecKoe MPEACTaBICHUE
naHHbIX. Mcronb30BaHrne CBOMCTB M XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEIHUX,
HauMOOJBLIEr0 U HAMMEHBIIEr0 3HAYEHUS, pa3Maxa, oucnepcuu. Pewenue 3a0au Ha
onpeoeieHue 4acmomsl U 8eposimHocmu coovimutl. Buiuucienue eepoamuocmeii 6
ONbIMAX C PABHOBO3MONCHLIMU DJIeMEHMAPHLIMU ucxooamu. Pewenue 3adau c
npumeneruem Komounamopuku. Pewenue 3a0au na eviuucienue eeposmuocme
He3A8UCUMBIX COObIMUL, NpUMeHeHUue QOPMYIbl CIONCEHUs. BEPOSMHOCMEN.
Pewenue 3aoau ¢ npumenenuem ouacpamm unepa, oOepesa 6eposmHOCMmel,
dopmynvr Bepuynnu.

Yenosnasa eeposmmnocme. Ilpasuno ymmnoosrcenus eepoamuocmeu. Popmyna
NOJIHOU 8EPOAMHOCTIU.

Juckpemusvie cnyuaninvle enuuunvl U pacnpedenenus. Hezasucumvle
cryuaunvle eenuduHvl. Pacnpedenenue cymmuvl u npouzgeoenuss He3a8UCUMbBIX
CAYYAUHBIX GEIUYUUH.

Mamemamuueckoe ooxcudanue U Oucnepcusi CAYYAUHOU — GEeIUYUHDL.
Mamemamuueckoe odxcuoanue u OuUCnepcusi CYyMMbvl CAYYAUHLIX — GEIUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvruoe pacnpedenenue u e2o c80UCmaa.

Henpepuvisnvie  cayuaiinvie  genuuumnvl.  Ilonamue o  naomuocmu
sepoamuocmu. PasnomepHnoe pacnpeoenenue.

Ilokazamenvroe pacnpedeneHue, e20 napamempul.

llonsmue o HopmanvHom pacnpedenenuu. Illapamempvl HOpMATLHO2O
pacnpedenenus. Ilpumepovl cnyuaiinbix 6eauuuH, NOOYUHEHHBIX HOPMATLHOMY
3aKOHY (no2peuHocms usmMepeHutl, pocm Yel08exa).

Hepasencmeo Yebwvuuesa. Teopema bBepuynnu. 3axkou Oonvuiux uyucei.
Buibopounwiti memoo uzmepenus éepossmrnocmeti. Ponw 3axona 6onvuwiux uucen 8

HayKe, npupooe u oouecmae.



Kosapuayuss 0syx cayuaunvix eenuuun. Illonamue o Kosppuyuenme
koppensayuu. Coemecmmuvle HAOMOOEHUS 08YX CIYYAUHBIX 8eluduH. Bvibopounwiii

Koa¢hhuyuenm xoppensayuu.

Yriay0/aeHHbI YPOBEHD

Auire0pa U HaYaJIa aHAJIN3A

[ToBTOpenue. Pemienne 3agau ¢ UCHOJIb30BAHUEM CBOWCTB YMCEN U CHCTEM
CUHUCIICHUS, AEIUMOCTH, JIOJEHW U 4acTeW, MPOLUEHTOB, MOAYJIeN uncen. Pemenne
3a7a4  C MCIOJIb30BAHMEM CBOMCTB CTE€NEHEH M KOpPHEH, MHOTOYJICHOB,
npeoOpa3oBaHUil MHOTOWIEHOB U JPOOHO-pallMOHANBHBIX BbIpakeHUU. Pemenue
3a71a4 C UCIIOJb30BAHUEM I'PAlyCHOM Mephl yria. Moyap yuciia U €ro CBOMCTBA.
Pemenne 3amay Ha JBHJKEHME W COBMECTHYIO pPabOTy, CMeCH U CIUIaBbl C
MOMOIIBIO JIMHEWHBIX, KBAJApaTHBIX U JIPOOHO-pAllMOHATBLHBIX YpPaBHEHUW U HX
cucteM. PeleHue 3a/1a4 ¢ TOMOIIbIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJIHOM TMEepPEMEHHOM, C MPUMEHEHUEM H300paXKEHUSI YUCIOBBIX MPOMEKYTKOB.
Pemenne 3amauy Cc WCHOMB30BAaHMEM YHCIOBBIX (YHKIIMH W WX TpauUKOB.

Hcnonb3oBaHue CBOWCTB U Tpa@UKOB JIMHEHHBIX W KBAJAPATUUYHBIX (YHKIIHM,

o0paTHOW TPOMOPIIMOHATILHOCTH U (YHKIIUU y=\/§. ['paduueckoe pemieHne
YpPaBHEHUW W HepaBeHCTB. lcronp3oBaHue omnepauuid HaJa MHOXKECTBAMU U
BBICKa3bIBAHUSAMHU. VICHONIb30BaHWE HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOMU
NEPEMEHHOM, YHCIOBBIX MPOMEXKYTKOB, HX OOBEOIUHEHHH U TepecedeHUH.
[IpumeneHre npu pelieHruy 3aja4 CBOMCTB apu(PMeTHUEeCKOM U reoMeTpUuYecKon
NpOTrpeccu, CYMMHPOBAHUSI OCCKOHEUHOW CXOJSIICHCS T'€OMETPUYECKON
IIPOTPECCUH.

MHuoxxecTBa (YUCIIOBBIE, T€OMETPUUYECKHX (UTYp). XapaKTepUCTHUECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE, OECKOHEYHOE MHOMXECTBO.
Crioco6bl 3amanuss MHOXecTB [loamHOMXkecTBO. OTHOLIEHUS NPUHAIUIEKHOCTH,
BKJIFOUEHHsI, paBeHCTBA. Onepanuu Hax MHOkecTBamu. Kpyru Oiinepa. Koneunsie

" 6CCKOHG‘-IHBIC, CUCTHBIC 1 HCCUCTHBIC MHOZKCCTBA.



VcTuHHBIE U JIO)KHBIE BBICKA3bIBaHUS, ONEPALMU HAJl BBICKAa3bIBAHUSMHU.
Aneebpa evickazvieanuu. CBsi3b BbICKa3bIBaHUI ¢ MHOKecTBamMHu. KBaHTOpBI
CYIIIECTBOBAHMS M BCEOOIITHOCTH.

3akoHbl JOTUKU. OCHOBHble jocuyeckue npaeund. PemeHue JIOrudecKux
3a71a4 C UCTIOJIb30BAaHUEM KPYTOB DIIIEpa, OCHOBHBIX N0SUYECKUX NPABUL.

VYmozakmtouenus. OOOCHOBaHMS U JIOKA3aTeNbCTBO B  MAaTE€MaTHKE.
Teopembl. Buabl MaTeMaTHYeCKHX YTBEpXKICHUH. Budsi 0dokazamenvbcms.
Mamemamuueckas UHOYKYUSL. Ymeepowcoenus: obpamHoe OaHHOMY,
NPOMUBONOIONCHOE, 0OpaAmMHOe NPOMUBONONOHCHOMY OanHomy. llpuszHak u
CBOMCTBO, HEOOXOAMMBIE U IOCTATOYHBIE YCIOBHUA.

Ocnoenas meopema apugpmemurku. Ocmamku u cpasHenus. Aneopumm
Esexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema @epma. Q-uunsie
cucmemsl cuucnenus. Oyukyus Junepa, YUcio u cymma oeaumeneti HamypaibHO20
yucia.

Pannannas Mepa yTa, TPUTOHOMETPHUECKAs OKPYKHOCTb.
Tpuronomerpudyeckue QyHKIMH uYucen u  yriaoB. DopMmyibsl NpHUBEICHUS,
CJIOKEHUSI TPUTOHOMETPUYECKUX (YHKUUU, GOpMYIbl ABOMHOTO M MOJIOBUHHOTO
aprymenta.  [IpeoOpa3oBaHne  CyMMBI,  pa3HOCTH B  IPOU3BEICHUE
TPUTOHOMETPUUECKUX (DYHKITHH, 1 HA00OPOT.

Hymu  ¢yHKIMHM, TPOMEXKYTKH  3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.
Haubonbimmee n HauMenbliee 3HaueHue QyHkuuu. llepuoamueckue GyHKIUH U

HaUMEHbIIUH nieproj. YeTHbIe U HeYeTHbIC DYHKIMU. PyHKyUU «OPOOHAsS. Yacme
uucaay YI{X} U «yenas yacms YUciay y:[x].

Tpuronomerpudeckue (yHKIMH YHUCIOBOIO aprymMeHTa y=cosx, Y =sinx,
y=tgx, y=ctgx. CoiicTBa u rpad)uku TPUTOHOMETPUUECKUX PYHKIIHI.

OOpaTHble TpPUTOHOMETpUYECKHE (YHKLUMH, WX IJIaBHbIE 3HAYCHUS,
cBoiicTBa u rpapuku. TpuroHomerpuueckue ypaBHeHHs. OOHOpPOIHBIE
TPUTOHOMETPUUYECKHE YypaBHEHUA. PelleHue nmpocTenmmx TPUTOHOMETPUYECKUX

HepaBeHCTB. [Ipocreiiime cucTeMbl TPUTOHOMETPUUECKUX YPABHEHUM.



Crenensb ¢ I€MCTBUTENBHBIM IOKa3aTeIeM, CBOMCTBA cTeneHu. [IpocTeiinme
MoKa3aTeIbHbIE ypaBHEHUs] M HepaBeHcTBa. [lokaszaTtenbHas (QYHKIUS U €€

cBoiicTBa U rpaduk. Uncio € u GyHKIus y =e*.

Jlorapudm, cBoiictBa morapudma. JlecITUUHBINA U HATypaIbHBIN JIoTapudm.
[IpeoOpazoBanue norapupMuUyecKux BbIpaxeHui. Jlorapupmuueckue ypaBHEHUs
u HepaBeHcTBa. Jlorapudmudeckas GyHKINS U €€ CBOMCTBA U rpaduK.

Crenennass ¢yukuuss u ee cBoiictBa u rpaduk. HppanuonanbHbie
ypaBHEHHS.

[lepBuuHbIe MpenCTaBICHUS O MHOKECTBE KOMIUIEKCHBIX 4Yucen. /[leticmeus
c Komniaekcuvimu yuciamu. Komnnexkcno conpsiocennvie yucna. Mooyre u
apeymenm yucna. TpucoHomempuyeckas opma Komniekcnoz2o ducia. Pewenue
VpagHeHul 6 KOMNIEKCHbIX YUCTIAX.

Metoa uHTEepBaJIOB ISl pelieHust HepaBeHCTB. [IpeoOpa3zoBanus rpadukos
GyHKIWNA:  COBAT, YMHOXEHHE Ha  YHCIO, OTPAKEHHWE OTHOCHUTEIHHO
KOOPJIMHATHBIX ocel. ['paduyeckne METObl pellieHrs YPaBHEHU U HEPABEHCTB.
Pemienne ypaBHEHUI M HEPABEHCTB, COAEPXKAIIMX MEPEMEHHYIO O]l 3HAKOM
MOYJIAL.

CucteMbl  MOKa3aTeNbHBIX, JIOTAPUDMHUYECKUX U  UPPALMOHAIBHBIX
ypaBHeHUH. CHUCTEMBI TOKA3aTENbHBIX, JOTAPU(PMUYECKUX W HPPAMMOHATHLHBIX
HEPaBEHCTB.

B3aumHuo oOpathubie pyHkiuu. I'papuku B3auMHO 00paTHBIX (QYyHKLIHMA.

YpaBHEHHUS, CHCTEMBI YPAaBHEHUN C IAPaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuti cmenenu evluie 2
cneyuanvHvlx 6udo8. Teopema Buema, meopema be3zy. Ilpusooumvie u
Henpugooumvle MHozounenvl. OchnoeHasi meopema aneeopvl. Cummempuieckue
MHOo20UneHbl. [lenoyuciennvle u yeno3HauHvie MHO20UIeHbL.

Juogpanmoswt ypasnenus. Ilennvie Opoou. Teopema Depma o cymme
K8a0pamos.

Cymmul u psadbl, Memoobl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

T60p€ﬂ/lbl o I’lpl/t6fll/£9fC€Huu OelicmeUumebHbIX Yucel PAUUOHATbHbIMU.



MHuoocecmea na KOOpOUHAMHOU NJIOCKOCHIU.

Hepasencmeo Kowu—bynsaxosckozo, nepasencmeo HMencena, nepasencmea
0 CpeoHUX.

[Tonarue mpenena GyHKIMU B TOoUke. [lomamue npedena @yuxyuu 6
beckoneunocmu. Acumnmomul epaguxa ¢ynkyuu. Cpagnenue OeCKOHEUHO MATbIX
u 6eckoneuno Oonvwux. HempepbiBHOCTh (yHkuuu. Ceoucmea HenpepvigHbIX
¢yukyui. Teopema Betiepuwmpacca.

Huddepenuupyemocts ¢ynkiun. I[lpom3Boanas QyHKIHMHM B TOUKE.
Kacarenpnas k rpaduky Pynkuum. ['eomerpudeckuii M (U3HYECKHN CMBICIT
POU3BOAHOMU. [Ipumenenue npouzeooHotl 6 gusuxe. IIpon3BoHBIE IEMEHTAPHBIX
dbynknuid. [TpaBuna nuddepernupoBanus.

Bropas npousBoHasi, ee reoMeTpUuYeCKUit U PU3NYECKUI CMBICI.

Toukn »skcTpemyma (Makcumyma W MuHHMyMa). lccnemoBanue
DJIEMEHTAPHBIX (YHKIMA HAa TOYKA IKCTpEMyMma, HAuOOJblIee M HAWMEHBIIEe
3HAUY€HHE C TOMOIIbI0 NPOU3BOJIHON. [locmpoenue epagurxoe @yHkyui c
NOMOWbI0  NPou3600HbIX. Ilpumenenue npou3eOOHOU NpU peuleHuu 3aoad.
Haxoorcoenue sxcmpemymos @hynkyuii HeCKOIbKUX nepemeHHbIX.

[lepBooOpaznas. Heonpenenenuslii UHTErpall. [IepBooOpazubie
aneMeHTapHbiX (yHknuil. [lmomans kpuBonumHEiHOW Tpaneruu. dopmyna
Hprorona-Jleiitonuna. OnpeneneHHbli uHTerpan. Boiuucienue niowaoei niocKux
Queyp u 00veMmos men 8pawjeHus ¢ NOMOWbIO UHMe2Pad..

Memoouvl pewenus yHKYUOHATLHBIX YPAGHEHUU U HEPABEHCMS.

I'eomerpus

[ToBTopenue. Pemenue 3agady C HCMOIB30BAaHHEM CBOMCTB (GUryp Ha
IJIOCKOCTU. Pemienune 3amad Ha 10KAa3aTelbCTBO M NMOCTPOCHUE KOHTPIPUMEPOB.
[IpumeneHnune  mpocTeMIMX — JIOTMYECKUX  IpaBuil. Pemenue  3amad C
WCIIOJIb30BAHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIIEHHN B MPSIMOYTOJIbHBIX
TPEYTOJIbHUKAX, (PAKTOB, CBA3AaHHBIX C YETHIPEXyroJbHUKaMU. PerieHue 3amad ¢

HCIIOJIb30BaHHUCM (baKTOB, CBA3aHHBIX C OKPYKHOCTAMU. Pemenue 3aJad Ha



U3MEpPEHUsS Ha TJIOCKOCTH, BBIYMCICHHS IJWUH W TUlomaaeu. Pewenue 3aoau c
HOMOWBIO 8EKMOPOE U KOOPOUHAM.

Harnsinnas crepeomerpus. [Ipu3ma, napamienenunes, nupamuia, TeTpasip.

OcHOBHBIEC OHSTHS TEOMETPUU B MMPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUH U
cnenctBus u3 Hux. Ilousamue 06 akxcuomamuyeckom memooe.

Teopema Menenas ons mempasopa. IloctpoeHne cedeHN T MHOTOIPAaHHUKOB
meTonoM cienoB. LlentpanbHoe mpoekTupoBanue. IloctpoeHue ceueHuit
MHOT'OTPAaHHUKOB METOJIOM ITPOCKIIUMA.

CkpetuBaroniyecs: IpsiMble B MPOCTPAHCTBE. YTOJI MEXIYy HUMU. Memoowl
HAXO0XHCOEHUSL PACCMOAHULL MeNHCOY CKPEWUBAIOWUMUCS NPAMBIMU.

Teopembl 0 mNapajUIENbHOCTH MNPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
[TapannensHOe MpoEKTUPOBaHKUE U U300paxeHue Guryp. I'eomempuyeckue mecma
MoyeK 8 NpOCMpPanHcmee.

[lepnieHIUKYASAPHOCTD PpAMON u IJIOCKOCTH. OpTtoronansHo€
npoekTupoBanue. HakimonHble u mpoekuuu. TeopeMa o Tpex MeprneHauKyIspax.

Buoer  mempasopos.  Opmoyenmpuueckuui  mempa’0p,  KAPKACHLIU
mempasop, pagHocpaunslii mempal’aop. lIpsamoyeonvusiti mempasop. Meouanvl u
bumeouanvt mempas’opa.

Hocmpausanue mempasopa 0o napanneirenuneod.

Paccrostnus mexnay durypamu B mpoctpanctBe. OOHIUN MepreHIuKysip
JIBYX CKPEILIMBAIOIIUXCS MPAMBIX.

Yrner B mpoctpanctBe. llepneHnuKymnsipHble TUIOCKOCTH. [lnowaow
opmozoHanvHou npoexkyuu. llepnenouxkynaproe ceuenue npuzmvl. TpexepaHuslil u
MHo2oepanublil yeon. Ceoticmea NAOCKUX y2n08 mHoz2ozpannozo yeaa. Ceoticmea
NJIOCKUX U O8Y2PAHHbBIX Y208 MpexespaHHozo yenda. Teopemvl KOCUHYCO8 U CUHYCO8
O0J151 MpexepanHo20 y2id.

Buasl MHOrOrpaHHUKOB. Pazeepmru muozocpannuka. Kpamuatiwue nymu
Ha NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBWibHBIE MHOTIOTPaHHUKU. /[goticmeennocms

npasulbHblX MHO2OCPAHHUKOSG.



[Tpusma. Ilapamnenenunen. CBoicTBa mapanmienenumena. [IpsMoyroabHbii
napasuienenunes. HakioHHbIE TPU3MBL.

[Mupamupa. Buael nupamua. OIEMEHTbl  MPABWIBHOM — MUpPAMUIBI.
[Mupamupl ¢ paBHOHAKIIOHEHHBIMU PEOpaMU U IPAHSIMU, UX OCHOBHBIE CBOMCTBA.

[Tnomaan NoBEpXHOCTEN MHOTOIPaHHUKOB.

Tena Bpamenus: nUIWHAP, KOHyC, map u chepa. CeueHus UUITUHIPA,
KoHyca u mapa. [1lapoBoii cermMeHT, apoBoii CJIOH, IIAPOBOM CEKTOP (KOHYC).

VYceueHHas nupaMu/ia U yCEYEHHBIN KOHYC.

Onemenmul chepuueckoii ceomempuu. Konuueckue cevenus.

KacarenpHble mpsiMble M IJIOCKOCTH. BrucaHHble U omucaHHbIE CQephl.
Kacarwowuecs cgepvi. Kombunayuu men epawjenus.

Bexrops!l u koopauHatel. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpA HA YUCIIO.
VYron mexay BekTopamu. CkansipHOe NpOU3BEICHHE.

VYpaBHeHue miockocth. PopMysia pacCTOSHUSA MEKy TOUKAMU. Y paBHEHUE
chepel. @opmyna paccmosanus om mouxku 00 niaockocmu. Cnocobwvl 3a0anus
NPAMOU YPABHEHUAMU.

Pewenue 3a0au u Ooxazamenbcmeo meopem ¢ NOMOWbIO BEKMOPO8 U
MemoooM KOOpOUHam. IneMenmsl 2eoMempuy Macc.

[Tonsitue ob6bema. OOBEMBI MHOTOTPAaHHUKOB. OOBEMBI TENl BpAICHHUS.
Axcuombl 0obvema. Bvisoo gopmyn ob6vemos npsamoy2oivHo2o napanieienuneod,
npusmsl U nupamuovl. Popmynel 011 HaxoxHcoeHus: 0ovema mempalaopa. Teopemuvl
00 OmMHOWEHUAX 00BEMOS.

Ilpunoowcenus unmezpana K 6ulYUCIEeHUI0 00bEMO8 U NOB8EepXHOCMel mei
spawenus. Ilnowaos cghepuueckoeo nosaca. Obvem waposoco cros. Ilpumenenue
00beM08 npu peueHuu 3a0au.

[Tnomans cdepsl.

Pazeepmka yununopa u xouyca. Ilnomans MOBEPXHOCTH IWIMHApPA U
KOHYyca.

KOM6I/IHaI_[I/II/I MHOTOI'PAaHHUKOB U TCJI BPAalllCHUA.



I[Tomobne B mnpoctpanctBe. OTHOImIeHHME OOBEMOB W IUIOMIAJEH
MOBEPXHOCTEHN MOAOOHBIX QUTYP.

Jeudxcenusi 6  mpocmpancmee.  NApanienbHblll  NEPEHOC,  CUMMEmpUs
OMHOCUMENbHO NIOCKOCMU, YUEHMPAIbHASL CUMMEMPUsL, NOBOPON  OMHOCUMETbHO
NPAMOU.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0au na niockocmu c

UCNOJIb30BAHUEM cmepeoMempudecKux Memoooe.

BeposiTHOCTBH M CTATHCTHKA, JIOTMKA, TEOPUA I'PA(OB U KOMOMHATOPHKA

[ToBTropenue. Mcnonp3oBanue TaOIUI W AUarpaMM JJIsl TPEACTaBIICHUS
JNaHHbIX. Pemenue 3amad Ha IIPUMEHEHME ONMCATENBHBIX XapaKTEPUCTHUK
YHCJIOBBIX HAOOPOB: CPEIHUX, HAMOOJBLIETO U HAUMEHBILETO 3HAYEHU, pa3Maxa,
JUCIIEPCHHA M CTAHJAPTHOTO OTKJIOHEHWsA. BBIYMCIEHME YacTOT U BEPOATHOCTEU
coObITuii. BpluncieHne BepoSTHOCTEW B OMNBITAX C PaBHOBO3MOXKHBIMU
aJeMEHTapHbIMU  Hcxodamu. Hcnonb3oBaHWe KOMOMHATOPUKH. Bbruuciienue
BEPOATHOCTEH HE3aBUCUMBIX coObITH. Mcmonb3oBanue QOpMyIbl CIOKEHUS
BEpOSATHOCTEN, AMarpaMm Dilsiepa, JepeBa BepoITHOCTEH, (hopmyibl bepHyu.

Beposamnocmuoe npocmpancmeo. Axcuomvt meopuu 6epoamHocmel.

VYcnoBHas BeposATHOCTh. [IpaBuiio yMHOxeHus BeposiTHocTed. Dopmyria
nosiHou BepositTHocTu. Dopmyna barieca.

JIucKkpeTHble Cily4yallHble BeIWYMHBI M pacupeneneHus. COBMECTHBIE
pacnpenenenud. Pacnpenenenue CymMMBl M IIPOM3BEACHUS  HE3aBUCUMBIX
CIy4YaWHBbIX BEIWYMH. MaremaThyeckoe OXUAAHUE U JHUCHEPCUs CIy4alHOU
BEJIMYMHBL. MaremMaTtudyeckoe OXUIJAaHUE M JUCIEPCUS CYMMBI CIyYalHBIX
BEJINYUH.

bunapnas Clly4daitHas BEJIMYNHA, pacrpeneneHmue bepnymnm.
['eomerpuueckoe pacnpenenenue. buHoMuanbHOE pacupenereHue U ero CBOMCTBaA.
['unepeeomempuyeckoe pacnpedenerue u e2o C8olUCMaa.

HenpepriBHble cnydaiinble BeqnduHbL. [InoTHOCTH BeposTHOCTH. DyHKIMA

pacnpenenenus. PaBHoMepHOe pacripesiesieHue.



Ilokazamenvroe pacnpedeneHue, e20 napamempuol.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmaiibHOE pacnpeiesieHUE.
Oynkuua Jlammaca. Ilapamerpsl HopManmbHOrO pactpeneneHus. IIpumepsr
CIIy4yalHBIX BEJIUYHMH, [OAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TOTPEIIHOCTh
U3MEpPEHUM, POCT YelloBeKa). [lenmpanvrasn npedenvHas meopema.

Hepasencmeo UYeoviuesa. Teopema UYebviuwesa u meopema bBeprynnu.
3axkon Oonvuwux yucen. BvlbopouHwviti memoo uzmepenusi eepoamuocmeti. Ponb
3aKOHA OONLUIUX HUCET 8 HAYKe, npupooe u oduecmae.

KoBapuanus nByx ciyuyailHeix BenuduH. [lonsitue o koadduimente
koppensiuud. CoBMecTHbIE HAOMIOIEHUS ABYX CIy4allHBIX BEIUYUH. Bbibopounbiii
K03 puyuenm koppenayuu. Jluneinas peepeccusi.

Cmamucmuueckas eunomesza. Cmamucmuka Kpumepus U ee YPOGeHb
sHauumocmu. Ilposepka npocmevwiux cunomes. ImMnupudeckue pacnpeoenetus u
UX C653b C meopemuieckumu pacnpeoenenusmu. Paneosas kxoppenayus.

llocmpoenue  coomeemcmeuti.  HHvekmusnvie U CIOPLEKMUBHbLE
coomeemcmeua. buexkyuu. /[uckpemnasn nenpepvienocmo. [Ipunyun /{upuxie.

Koouposanue. /[souunas 3anuco.

OcHosHnvle nousamus meopuu 2pagos. [lepesvs. [leouunoe Oepego.
Ceasnocmov.  Komnonenmor  ceéasnocmu. Ilymu mua epage. Oiineposvi  u

T'amunemonoswi nymu.



Paznen Tema ypoka JlaTa npoBeieHust IIpumeyanue
ypoka TJ1aH ¢dakt
1. n .
OBTOpeHHeE [ToBTOpenue. [leiicTBUTENbHBIC YHCIIA
2. 8 yacoB
( ) [ToBropenue. CrenenHas GyHKUIUSA
1 menens
3. [ToBropenue. [TokazarenbHas QyHKIHS
4,
[ToBTopenue. Jlorapudpmuueckas GyHKIUS
5.
[ToBTOpenue. Tpuronomerpuueckue GOPMYITbI
6.
[ToBTOpenue. TpuroHoMeTpuueckrue ypaBHEHUS
7 I1 T
oBTOpeHHe. TpuroHoMeTpuieckue ypaBHeHUs 2 Hemest
8. O6o6maromuii ypok. [ToaroroBka Kk KOHTPOJIBHOM
pabote
9. Tpuronomerpuy | Bxognasi amarsocrudeckasi padora.
eckue QyHKIUH =
10. (14 4 ag:))];) OO6uacTh onpeiesieHust TPUTOHOMETPUIECKUX (DyHKITUHA
MHOKECTBO 3HAUCHUH TPUTOHOMETPUIECKUX (DYHKIIUH.
11. YeTHOCTh, HEYETHOCTh TPUTOHOMETPUUECKHUX (QYHKIUI
12. [TepnoaMYHOCTH TPUTOHOMETPUUECKUX (DYHKITHIA.
13. CBoiicTBa yHKIMH Y = COS X ¥ eé rpaduk 3 nenens
14. CpoiictBa ¢pyHKIIMH Y = COS X u €€ rpaduk. Pemenne
3ajad.
15. CaoiicTBa QyHKIUH Y =SIN X U € rpaduk
16. Caoiicta ¢yHkimu Y =Sin X u e€ rpaduk. Pemenue
3ajad.
17. CsoiictBa u rpaduk ¢ynkuuu Y =tgx, y=ctg(x) 4 menens
18. CaoiicTBa u rpaduk ¢yHkuuu Yy = tgx, y=ctg(x)
19. OOpaTHbIe TPUTOHOMETPHUECKUE HYHKITUH.
20. OOpatHble TPUTOHOMETPUYECKHE (DYHKIIMH.




21. Ypok 00001IeHUS ¥ CHCTeMaTH3allii 3HAHUI 110 TeMe 5 Hepnens
«Tpuronomerpudeckue QyHKIUN»
22. Koutpoasnas padora Nel mo teme
«Tpuronomerpuiyeckne QyHKIUM)
23. IIpousBoanasi m | PaGora nan ommbkamu. [IponsBoHas
ee
24. .. | [Ipon3BogHas
reoMeTpu4ecKHii
CMBICJI 6 Henemns
25. ITponsBogHas
(19 yacoB) p 8
26. [Tpou3BonHas cTeneHHON QyHKIUN
217. [Tpou3BosiHas cTeneHHON QyHKIUN
28. [Tpon3BogHas cTeneHHON QyHKIIUN
29. [TpaBuia quddepeHurpoBanus 7 Henens
30. [TpaBuna nuddepeHpoBanms
31. [TpaBuna muddepeHrpoBanus
32. [TpaBuna nuddepennmpoBaHus
33. [Tpon3BoIHBIE HEKOTOPBIX JIEMEHTAPHBIX (PYHKIIHIT 8 Henens
34. [Tpon3Bo1HBIE HEKOTOPBIX 3JEMEHTAPHBIX (PYHKIHUIT
35. [Tpon3Bo1HBIE HEKOTOPBIX JIEMEHTAPHBIX (PYHKIIHUI
36. [Tpon3BoIHBIC HEKOTOPBIX JIEMEHTAPHBIX (QYHKITUH 9 Henens
37. I'eomeTpryeckuii CMBICIT IIPOU3BOJIHON
38. ["'eomMeTpHUECKUIT CMBICI TPOU3BOIHOM
39. I'eomeTpuueckuii CMbICT IPOU3BOIHOMN 10 nenens
40. Ypoku 0000IIeHUS U CHCTEeMATH3AIlUU 3HAHU 110 TEMe
«ITpon3Bo/iHas U €€ TEOMETPUUECKUN CMBICID
41. KonTpoubsnas pa6ora Ne2 no teme «IIponzBoanas n
ee reOMeTPUYEeCKH il CMBICJI»
42. | llpumenenune Pabora Hag ommOKkamu.
npou3BoaHoi k | Bo3pacranue u yosiBaHue QyHKIUH
43. | ucciie]0OBaAHMIO Bospacranue u yosiBanue QyHKIHH 11 nenens

bynxumit




44, (21 gyacoB) Bospacranue u yosiBanue QyHKIMH
45. OKcTpeMyMbl PYHKIUH
46. OKCcTpeMyMbl QyHKIUN
47. OKcTpeMyMbl PYHKIUH 12 nenens
48. OkcrpemyMy QyHKIUN
49. [TpumeHeHHne TPOU3BOIHON K OCTPOCHHUIO I'pauKOB
byHKIMA
50. [TpuMeHeHne TPOU3BOTHON K IOCTPOCHHUIO I'paKOB
byHKIHI
ol. [TpuMeHeHne TPOU3BOIHON K TIOCTPOCHHUIO TPaUKOB
byHKIMA 13 menens
52. [TpuMeHeHne TPOU3BOTHON K IOCTPOCHHUIO TPaUKOB
byHKIMMA
53. IIpomexyTounas nuarHocTuyeckasi padbora
o4, HauOonpIiee 1 HauMeHblee 3HaYeHUs (QYyHKIIUN
55. Haubonbiee u HauMeHblee 3HaueHNUs QyHKINN 14 nenens
56. HawuGonpiiee n HanMeHbIlIee 3HAaYCHUS QyHKIIUHA
o7. HauOonpIiee 1 HauMeHblee 3HaYeHUs QyHKIIUN
58. BrimykiocTs rpaduka GpyHKIMH, TOUKH Neperuoa.
59. BrimykiocTs rpaduka ¢GpyHKIMH, TOUKH Ieperuoa.
60. BrimykiocTs rpaduka GyHKIMH, TOUYKH ITeperuoa.
61. Ypok 000011IeHUS ¥ CUCTeMaTU3aINK 3HAHU N 15 menens
«I[IpuMeHeHne Mpon3BOIHON K UCCIICOBAHUIO
(GYHKIHN.
62. KonTtpoubsnas padora Ne3 no teme «IIpumenenune
NMPOU3BOJTHOM K MCCJIEIOBAHUIO (PYHKIIHID».
63. | UuTerpan Pabora nax ommbkamu. [lepBooOpa3zHasi.
(18 yacos)
64. [TepBooOpaznas.
65. [TepBooOpasHas. l6uenens




66.

[TpaBuiia HaX0XIEHUS IEPBOOOPA3HOI

67. [TpaBwiia HaX0XkICHUS IEPBOOOPA3HOI
68. [TpaBuna HaXOXKAEHUS MTEPBOOOPA3HON
— 17 wenens
69. [TpaBwiia HaX0XICHUS TIEPBOOOPA3HOI
70. [TpaBuna Hax0XAEHHS IEPBOOOPA3HOI
71. [Lnomwane KpUBOJUHEWHON TpaNeUd U UHTETPAJI
72. [Lnomane KpUBOJUHEWHON TpanelMd U UHTETpaJl
— 18 nHenens
73. [Tmomanb KPUBOJIMHEHHOM TpaIeuu U HHTeTpal
74, [Tmomanb KpUBOJIMHEWHOM TpaIeuu U HHTerpal
75. Brrancnenue uaTerpanioB. Beraucienue miomanei ¢
MOMOIIIO HHTETPAJIOB
76. Brruncnenue uaterpanos. Berancienue niomanei ¢
MTOMOIIBI0 HHTETPAJIOB 19 uenens
77. Berunciienue unrerpanos. Beruucienue miomaneiu ¢
MTOMOIIBIO HHTETPAJIOB
78. Berunciienue unrerpanos. BeruuciieHue miomaneu ¢
MIOMOIIBIO HHTETPAJIOB
79. Ypoku 0000IIeHUS U CHCTEeMATH3AI[UU 3HAHHUI 110 TEME
«IIepBooOpa3Has U UHTErpay.
80. Kounrtpoannas padora Ned4 mo reme «IlepBoodpasnas
W MHTETPajI». 20 nenens
81. 9J1eMEeHTDI Pabota nax ommbkamu. KomOunaropHusie 3amauu
KOMOMHATOPUKH
82. (11 9acos) [TepecTaHOBKH.
83. [TepecTanoBKH. 21 "wenens
84. PazMmemenus.
85. Pasmemenus.

86.

CoueraHusa 1 UX CBOMCTBA.




87.

CouyeTaHusa 1 UX CBOKUCTBA.

88. CoueraHus U KX CBOMCTBA.
89. bunomuansHas popmyna HeroTona 22 "enens
90. Ypok 00001IeHUS ¥ CHCTeMAaTH3aIMi 3HAHUI 110 TEME
«KombuHaTOpHKay.
91. KonTposbsHasi pabora NeS mo reme
«Kom0OuHaTOpHKAY. 23 "Henensd
92. | DyleMeHTHI BeposiTHOCTB cOOBITHS
TeOpUH
9. |4 epOSITHOCTH BepositHOCTB cOOBITHS
(8 uyacom) _
94. CrnoxxeHue BEpOATHOCTEN
95. CrnoxeHue BeposSTHOCTEH 24 nenens
96. BeposiTHOCTH MPOTHUBOIIOIOKHOTO COOBITHUS
97. VYca0BHas BEpPOSITHOCTh
98. BeposITHOCTh TIPOM3BECHUS HE3aBUCHUMBIX COOBITHI
99. KontpoabsHnasi padora Ne6 mo teme «jieMeHTbI
TEOPHHU BePOSITHOCTH.
100. | IToBTOpPEHUE [ToBTOpeHue o Teme «BeIpakeHHs UX
Kypca. npeoOpazoBanus». Pabota ¢ Tectamu EI'D. 25 Henens
101. | lHoaroroBka K [ToBTOpeHue o TeMe «BeIpakeHHs UX
EID. (34 uaca) npeoOpazoBanus». Pabota ¢ Tectamu EI'D.
102. [ToBTOpEeHUE MO TeMe «DIEMEHTHI TPUTOHOMETPHI.
Pab6ora ¢ Tecramu EI'D.
103. [ToBTOpEHUE MO TeMe « DIEMEHTHI TPUTOHOMETPHI.
Pabota ¢ Tecramu EI'D.
104. [ToBTOpEHUE MO TEMe «IITEMEHTHI TPUTOHOMETPUI.
Pabota ¢ Tecramu EI'D. 26 Henens
105. [ToBTOpEHUE MO TEME «IINEMEHTHI TPUTOHOMETPUI.
Pabora ¢ Tecramu EI'D.
106. [ToBTOpenue mo teme «YpaBHeHUus». Pabora ¢ Tecramu
EI'D.
107. [ToBTOpenue mo teme «YpaBHeHUs». PaboTa ¢ Tectamu

EI'O.




108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

[ToBTOopenue no treme «Cuctemsl ypaBHeHUi». Pabora ¢ | 27Henens
tectamu EI'D.

[ToBTOopenue nmo Teme «Cucremsl ypaBHeHU». PaboTa ¢

tectamu EI'D.

[ToBTopenue nmo Teme «HepaBeHncTsay. Pabora ¢

tectamu EI'D.

[ToBTopenue nmo Teme «HepaBeHncTsay. Pabora ¢

tectamu EI'D.

[ToBTOpenue no teme «CuctemMsl HepaBeHCTB». PaboTa ¢

tectamu EI'D. 28 Henmens
[ToBTOpenue no teme «CucteMsl HepaBeHCTB». PaboTa ¢

tectamu EI'D.

[ToBTopenue no teme «lIpouentsl. Pemenue 3agau Ha

npoueHThl». Pabota ¢ Tectamu EI'D.

[ToBTOpenue no reme «lIpouenTel. Pemenue 3anay Ha

nporneHTb». Pabora ¢ Tectamu EI'D.

[ToBTOpEHKE MO TEME «DINEMEHTHI TEOPHH 29 nenens
BeposiTHOCTEM». PaboTa ¢ Tecramu EI'D.

[ToBTOpeHue no teme «PelIeHne TEKCTOBBIX 3a7au».

Pa6ora ¢ Tecramu EI'D.

[ToBTOpeHue no teme «PelreHre TEKCTOBBIX 3a7au».

Pa6ora ¢ Tecramu EI'D.

HToroBasi TmarHocTuyecKasi KOHTPOJIbLHasi padoTa.

[ToBTOpenue no Teme «PenieHne TeKCTOBBIX 3a1au».

Pab6ota ¢ Tecramu EI'D. 30 menens
[ToBTOopenue no teme «DyHKIUH, rpaduku». Padbora c

tectamu EI'D.

[ToBTropenue no teme «DyHKIUH, Tpaduku». Padota ¢

tecramu EI'D.

[ToBTropenue mo teme «DyHKIMH, Tpaduku». Padora ¢

Tectamu EI'D. 31 "wenens

125.

[ToBTropenue mo teme «lIIporpeccumn». Pabora ¢ rectamu
EI'O.

126.

[ToBTropenue mo teme «lIIporpeccumn». Pabora ¢ rectamu
EI'O.

127.

IToBTropenue no teme «lIpumeHeHne NpoOU3BOTHONY.
Pab6ota ¢ Tecramu EI'D.

IToBTOopenue no teme «lIprumeHeHne IpON3BOTHONY.
Pab6ota ¢ Tecramu EI'D.




128.

129.

IToBrOopenue no teme «lIpumeHeHne NpPOU3BOAHONY.
Pab6ota ¢ Tecramu EI'D.

130.

IToBTrOopenue no teme «lIpumeHeHne IpPOU3BOAHONY.
Pab6ota ¢ Tecramu EI'O.

PaGora ¢ tecramu EI'D.

32 uwenens

131.

132.

PaGora ¢ Tecramu EI'D.

Pa6ora ¢ Tecramu EI'D.

33 "Henensd







Tematuueckoe IJIAHUPOBAHUC B 11 knacce

S Tema ypoka Koxn- JlaTa npoBeneHust [Ipumeuanue
é BO
> 4acoB [Inan ®daxr
=
I'naBa \/
Metoa koopauHat B mpocTtpanctie (18 gacos)
81. KoopauHatbl TOYKH U KoopauHathl Bekropa(l1 gaca)
1. | IloBTopenue. COOTHOIIEHHE CTOPOH B 1
MPSIMOYTOJIHbHOM TPEYTOJIbHHUKE
2. | IloBTroperne. MHOTOTrpaHHUKH 1
3. Bxoasinmasi fuarHocTuyeckas pabora 1
4. | IIpsmoyroyibHas cUCTEMa KOOPJIWHAT B 1
IIPOCTPAHCTBE
5. | KoopauHatel BeKTOpa. 1
6. | Koopannatel BeKTOpa. 1
7. | Pemenue 3a1ay Ha MpUMEHEHHE KOOPIAUHAT 1
BEKTOpa
8. | CBs3bp MeX 1y KOOpAMHATAMU BEKTOPOB U 1
KOOpJIMHATAMH TOYCK
9. | IIpocreiiimme 3a1a4u B KOOpAWHATAX. 1
10. | Pemenne 3amgau nmo teme «IIpocreiimme 3amauu B 1
KOOpIMHATAX)
11. | KonTpoubHas padora Nel «KoopauHaTsl 1
TOYKH U KOOPJAMHATHI BEKTOpa»
§2. CkansipHO€E MPOU3BEACHNE BEKTOPOB(6 yaca)
12. | Yron mexay Bekropamu. CKalsipHOE 1
MIPOU3BEICHHE BEKTOPOB.
13. | Pemenue 3a1a4 Ha IPUMEHEHNE CKAJIIPHOTO 1
MIPOU3BEICHUS] BEKTOPOB.
14. | BeruucneHue yriioB MeX1y NPsIMbIMU U 1
MJIOCKOCTSIMU
15. | Beruucnenue yriioB Mex1y NpsIMbIMU U 1
IJIOCKOCTSIMU
16. | TloBTOpEeHHE BONIPOCOB TEOPHH U PEIICHUE 1
3a1a4.
17. | KonTpoubHasi padoTa Ne2 «CkajsipHoe 1
Npou3Be/ieHue BEKTOPOB»
I'naBa VI.
Lnauuap, konyc u map (16 yacos)
81. Hunuuap (4 gaca)
18. | Ionstue mumuHapa. Inomans moBepXHOCTH 1
nuiuHapa. CamocTositenpHas padorTa.
19. | Pemenue 3anau no teme «Ilnomans 1
MTOBEPXHOCTH IIMJIMHIPA»
20. | Pewmenne 3amau no teme «Ilmomans 1
MTOBEPXHOCTH IIMIIMHPA»
21. | Pemenwue 3amayq o teme «Ilimontans 1
MTOBEPXHOCTH IIMJIMHPA»
82. Konyc (4 yaca)
22. | Ilonsatue konyca. [Tnomanp MOBEpXHOCTH 1
KOHYyca.
23. | YceuéHHBIN KOHYC. 1
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24. | Pemenue 3ana4 no teme «Konyc» 1
25. | Pemenue 3ama4 o Teme «Konye» 1
83. Coepa (8 uaca)

26. | Cepa u map. YpaBHenue chepsl. 1

27. | BzaumHoe pacronoxerne chepsl U TUIOCKOCTH. 1

28. | KacarenpHas IMI0CKOCTh K cdepe. 1

29. | ITnomane chepsl. 1

30. | Pemenue 3a1a4 Ha pa3IMyHbIC KOMOMHAITUHU TEIL. 1

31. | Pa3Hble 3a/1aun HAa MHOTOTPAaHHUKH, IMJIHH]IP, 1
KOHYC, IIap.

32. | PasHble 3a/1aun HAa MHOTOTPAaHHUKH, [IMITHH]IP, 1
KOHYC, IIap.

33. | KonuTpoabHasi padora Ne3 1
«[uauHap, KOHYC, IIap)»

I'nasa V1l
O0BéMBI TeJ. (22 vaca)
81. O0BEéM mpsiMoyTroJibHOTO Hapajuienenunena (3 yaca)

34. | Ilonstue 06péMa. OOBEM MPSIMOYTOITHHOTO 1
napajuieNenunesaa.

35. | Pemenue 3ama4d o teme «O0BEM 1
MPSIMOYTOJIHHOTO MapAJUICTICITUIICIa

36. | Pemenue 3amayq o teme o reme «O0BEM 1
MPSIMOYTOJIBHOTO MAPAJUICICITUTIEIAY.

82. O6BEM mpsiMoii ipu3MBbI U IuarHIpa (3 yaca

37. | O0BEM IPSIMOIi IPHU3MBI. 1

38. | O06béM nmIMHIpAa. 1

39. | Pemenne 3amau Ha BEIYKACIEHUE 00BEMOB 1
MIPSIMOM TPU3MBI U IIWJIHHJPA

83. O0BEM HAKIIOHHOM MTPHU3MBI, MHPAMHU/IBI M KOHYca (8 yaca)

40. | Beruucienue o0BEMOB TN € TOMOIIIBIO 1
OIPENIENIEHHOT0 MHTETpasa

41. | O0bEM HAKJIOHHOM MPU3MBI. 1

42. | O6bEM TUPaAMHUIBIL. 1

43. | Pemenue 3a1a4 Ha BRIYUCIICHUE 00BEMA 1
MTUPAMUJIBI

44. | O0bEM yceu€HHON nupaMuabl 1

45. | O6BEM KoHYCA 1

46. | O6BEM yceuéHHOTO KOHYyCa 1

47. | KontpoabHas padora Ned «O0bEmMbI NpU3MBI, 1
MHPaMH/IbI, TUJIHHIPA, KOHYCA»

84. O0béM mapa u mwiomiaab chepsl (7 yaca)

48. | O0beM mapa. 1

49. | Pemenue 3a/1a4 Ha BRIYHCICHHE 00bEMA IIapa 1

50. | OOBEMBI IAPOBOTO CETMEHTA, IIAPOBOTO €O, 1
IIIAPOBOTO CEKTOPA.

51. | Ilnomanp chepol. 1

52. | Pemenue 3a1a4 Ha BBIYUCIICHUE TUTOTTAAH CEPHI 1

53. | IloBTOpHUTEIHHO-0000MIAIOMINN YPOK IO TEME 1
«O0BEM mapa 1 rwionaab chepobh»

54. | KonuTpoabHasi padota NeS «O0bém mapa u 1

IJI0MAAb C(hepbD)
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IToBTOpenue 3a kypce 10-11 kaaccos.
(MaTepuaJibl 110 OPraHM3aNMH 3aKJIIOYHTEIHLHOI0 NOBTOPEHHs PH NOAr0TOBKe YYaluxcs K
HUTOrOBOM aTTecTAallMu N0 reomeTpun) 12 gacos

95. | AKCHOMBI CTEPEOMETPUHU U UX CIIEICTBUS. 1
Pemenue 3agau.

56. | IlapannenbHOCTh NPSMBIX, IPSIMOU U TIIOCKOCTH. 1
Pemenue 3agau.

57. | Yroa mexnay npsmbeiMu. Pernienue 3anad. 1

58. | IlapannenpHOCTH IITOCKOCTEH. Permenue 3amad.

59. | [locTpoeHwne cedeHwuii B TeTpadape u
napajuieJenumnee

60. | Teopema o Tpéx nepneHauKysApax. Pemenue 1
3a7ad.

61. | Ilmomaab NOBEPXHOCTH U 00BEM MTPU3MBI. 1
Pemenue 3agau.

62. | UToroBasi nTmarHocTu4yeckasi pabora 1

63. | Ilnomaas MOBEPXHOCTH M O0BEM TUPAMUJIBI. 1
Pemenue 3amauy.

64. | Ilnomaas TOBEPXHOCTH M O0BEM ITMITHH/IPA. 1
Pemienue 3anau.

65. | Ilnomaas MOBEPXHOCTH M 00BEM KOHYCA. 1
Pemienue 3anau.

66. | Ilnomaas moBepXxHOCTH chepbl U 00BEM IIapa. 1

Pemenue 3agay.
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