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Ilnanupyemble pe3yabTaThl H3YUeHHUs] Y4eOHOr0 MpeaMeTa, Kypca

Ba3oBblii ypoBeHb

«IIpodsieMHO-PyHKIMOHAJIBHBIE Pe3yIbTAThD)

Paznen |. BbIMyCKHUK HAYYMTCSI I11. BbImyCKHHK MOJY4YHT BO3MOKHOCTH
HAYYUTHCS
Hean i ucrons3oBaHus B s pazeumus MbluLieHus, UCNONb308AHUS
OCBOEHMA MOBCEHEBHOMU KH3HU U 00€CIIEUECHUs] 8 NOBCEOHEBHOUL IHCUSHU
npeaMera BO3MO’KHOCTH YCIICITHOTO MIPOJIOIDKEHUS
OGPA30BAHUS TTO CIISIMATHHOCTSM, HE u obecneuenus 03MOACHOCU YCHEUIHO20
CBA3AHHBIM C TIPUKIIATHBIM nPoOoadNCeHUs. 0OPA308aAHUA NO CREYUATLHOCAM,
HCIIOTB30BAHMEM MATEMATHKEL He CEA3AHHbIM C NPUKTIAOHBIM UCNONb30BAHUEM
mMamemamuxu
Anemenmor | Onepuposath Ha 6a30BoM ypoBHe' Onepupoeamv® noHAMUAMIU: KOHEYHOE
meopuu HOHATUSIMU: KOHEUHOE MHOXKECTBO, MHOICECMBO, ITIeMEeHm MHONCEeCMEa,
MHOXCECme | DIIEMEHT MHOXKECTBA, IOJAMHOKECTBO, NOOMHOICECMB0, nepeceyerue U 00beOUHeHUe
u nepeceueHne U 00beIMHEHHE MHOXKECTB, | MHOJCECMS, YUCI08ble MHONICECBA HA
Mamemamuy | 9UCIOBbIE MHOXKECTBA HA KOOPAMHATHOU | KOOPOUHAMHOU NPAMOU, OMPe30K, UHMepaal,
ecKoil HpsIMOH, OTPE30K, HHTEePBa, NONYUHMEPBAI, NPOMENCYMOK C BbLIKOIOMOU
J102UKU MOuKOl, 2paguueckoe npedcmagnenue MHOHCECma

orepupoBaTh Ha 0A30BOM YPOBHE
HNOHATUSAMU: YTBEPKJEHUE, OTPULIAHUE
YTBEPKACHNSA, UICTUHHBIE U JIOKHBIE
YTBEPKACHUA, IPUUINHA, CIIEACTBHE,
YacTHBIN cly4ail 00IIEeTo yTBEPKACHUS,
KOHTPIIpUMED;

HaXOJWTh NEpecedeHre 1
00bEeJMHEHHUE IBYX MHOXECTB,
MpeJCTaBICHHBIX TpaQuecK Ha
YHCIOBOH NPAMOIi;

CTPOUTH HA YUCIIOBOM NPSAMOM
[IOAMHOKECTBO YACIOBOIO MHOXKECTBA,
3a/IaHHOE IPOCTEHIIIMMH YCIOBHIMU;

pacrno3HaBaTh JIOKHBIE
YTBEPKACHUSA, OITNOKH B PacCyKICHUSX,
B TOM YHCJIE C UCIIOJIBb30BaHUEM
KOHTPIIPUMEPOB.

HA KOOPOUHAMHOU NIOCKOCHIU,

ONnepuposams NOHAMUAMU. YIMBEPIHCOeHUe,
ompuyanue ymeeprcoeHust, UCHUHHbIE U JIOIHCHbLE
YMEepPIHCOeHUs, NPUYUHA, CleOCmEUe, YACTHBIL
cnyuai 06we2o ymeepaicoeHusl, KOHmpnpumep,

npoeepsnb npuHaaﬂleC’HOCmb ajlemenma
MHOdHCeCmey,

Haxooums nepeceyerue u 06veOuHeHue
MHOICECM8, 8 MOM HUC/ie NPe)CMABIeHHbIX
epaguiecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NAOCKOCTU,

npoeooumsb 00KA3amenbHble PAcCcyHcOeHUst
07151 000CHOBAHUS UCTHUHHOCMU YIMBEPHCOCHUL.

B nosceonesHoll scuznu u npu uzydeHuu

! 31eck U nanee: pacmo3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX TIOHATHIA 1O XapaKTePHBIM IIPH3HAKAM, BHITIONHATH

JIEACTBUS B COOTBETCTBUU C OTIPEICTICHUEM U MPOCTEUIIIMMU CBOMCTBAMHU MOHATUM, KOHKPETHU3UPOBAThH ITPUMEPaAMH
00IIIHe MOHSTHS.
2 351ech U Janee; 3HaTh ONpeAcIeHUE TIOHATHS, yMETh MOSACHATH €r0 CMBICH, YMETh UCIOIb30BaTh IOHATUE U €0

CBOIiCTBa pu NpoOBCACHNU paccymneﬂnﬁ, PpCUICHNHU 3a1a4.




B nosceonesnoti srcuznu u npu
uzyyeHuu Opyaux npeomemos:

HCIIOJB30BaTh YHUCIOBBIE
MHOKECTBA Ha KOOPAUHATHON TIPSIMOI
JUTSL OTIMCAHUS PEABHBIX MPOIIECCOB U
SIBIICHMI;

MIPOBOIUTH JIOTUICCKUE
pacCyXIeHus B CHTyaIl¥sIX TIOBCEIHEBHOMN
JKU3HA

opyeux npeomemos:

UCNONIL308AMb YUCTOBblE MHOMCECMBA HA
KOOPOUHAMHOU NPAMOLL U HA KOOPOUHAMHOU
NIOCKOCMU 0151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U
AGNEeHU,

nPOBOOUMb QOKAZAMENbHBLE PACCYICOCHUS
8 CUMYayUsX NOBCEOHEGHOU JHCUHU, NPU PEULeHUU
3a0ay u3 Opyaux npeomemos

Yucna u
8bIpadCEeHUA

OnepupoBath Ha 0a30BOM YPOBHE
MOHATUAMU: LEJ0€ YUCIIO, TeTUMOCTh
qrcel, OOBIKHOBEHHAS POOb, AeCATUIHAS
Ipo0Ob, PaMOHAILHOE YHCIIO,
npUOIMKEHHOE 3HAYCHUE YUCIIA, YaCTh,
JI0JIsI, OTHOIIICHUE, TIPOIICHT, MOBBINICHHE
1 MIOHI)KEHHE Ha 3aJaHHOE YHCII0
MPOIIEHTOB, MacmTao;

OTepUpOBaTh Ha 0A30BOM YPOBHE
MOHSTHAMH: JIOTapru(M Ynca,
TPUTOHOMETPUYECKAS OKPYIKHOCTb,
rpazycHasi Mepa yria, BeJIU4rHa yria,
3aJIaHHOTO TOYKO# Ha
TPUTOHOMETPUUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC
YTJ10B, UMCIOIHNX IMTPOU3BOJIbHYIO
BEJINYMHY;

BBITIOJTHSATH apu(MeTHIECKHE
JEHCTBHS C LENBIMH U palliOHATIbHBIMU
YUCIIAMY;

BBITIOJTHATH HECJIOKHBIE
npeoOpa3oBaHus YHCIOBBIX BhIPAKEHHH,
coJiep)KallIX CTETIeH! YHCe, JIN00 KOPHU
U3 vnce, 1100 Jorapudmel duce;

CpPaBHHMBAThH PAIIMOHAILHBIC YHCITA
MEXITy COO0M;

OLICHUBATh U CPABHUBATH C
panroOHATHHBIMA YUCIIAMH 3HAYCHUS
LIETIBIX CTENEHEH uncen, KopHen
HaTypaJbHOM CTETICHH U3 YHCE,
Jorapu(MOB YKCEN B IPOCTHIX CAyYasX;

M300pakaTh TOYKaMH Ha
YUCJIOBOM NPSIMOU LIETIBIC U

C80600HO onepuposams NOHAMUIMU.
yejoe 4ucio, 0eauUMocmo Yucei, 0ObIKHOBEHHAs.
0pobb, decamuynasn Opobb, payUOHAbHOE YUCTIO,
NPUOIUINCEHHOE 3HAUEHUEe YUCId, YACMb, 004,
OMHOUleHUe, NPOYeHm, NOGbIULEHUE U HOHUNICEHUE
Ha 3A0aHHOe YUCIO NPOYEHMO8, MACUIMAD;

nPpUGOOUMb NPUMEPLL YUCEI € 3A0AHHBIMU
C80lCMBamu OenUMOCmiL,

onepupo8amsv HOHAMUAMU. N102APUPM
yycaa, mpueoHOMEMPUIEcKas OKPYICHOCHb,
paouanHas u epadychasn mepa yaua, eluduna yaua,
3aA0aHH020 MOYKOU HA MPUSOHOMEMPULECKO
OKPYIICHOCIU, CUHYC, KOCUHYC, MAHSEHC U
KOMAH2EHC Y2108, UMEIOWUX HPOU3ZBOTILHYIO
GEUNUHY, YUCIA € U T,

BbINOHAMb apUpMemuiecKue Oeticmaus,
couemast ycmuvie U NUCbMEHHbLE NPUeMbl,
npUMeHsisL npu HeoOX0OUMOCIU BbIYUCTUNETbHbIE
ycmpoicmaa,

HAX00UMb 3HAYEHUs KOPHS HAMYPAIbHOU
cmeneHu, cmeneHu ¢ payuoHaIbHbIM NOKA3AmMeneM,
J02apuhma, UCHOAL3YS NPU He0OXOOUMOCHU
BbIYUCTUMENbHBIE YCMPOUCMEA;

NONb306AMBCS OYEHKOU U NPUKUOKOU NpU
NPAKMUYECKUX PACHEmax;

npo6oOUMs NO UIBECIHBIM POPMYNAM U
npasunam npeoopaszosanust OYK6eHHbIX
BbIPAJICEHUN, BKIIOUAIOWUX CENEHU, KOPHU,
J102apuGMbl 1 MpUcOHOMempUuiecKue QYHKYUU,

HAxXo0ums 3HAYEeHUs YUCLOBbIX U
OYKBEHHBIX 8bIPAINICEHUL, OCYUeCMBIAS
HeobxX00uMble NOOCMAHOBKU U NPeobpa308anUsL,




palnroHaTbHBIC YHCIIA;

M300pakaTh TOYKaMH Ha
YUCITIOBOM MPSAMOM 11eJIble CTENIEHU YHUCeT,
KOpPHHU HATypaJIbHOU CTENIEHU U3 YKCEIl,
sorapu( MBI 9UCENT B IPOCTHIX CIyYasiX;

BBITIOHSITH HECJIOKHBIC
npeoOpa3oBaHUs ETBIX U IPOOHO-
paIMOHATBHBIX OYKBCHHBIX BHIPAKCHUM;

BBIpaXkaTh B MPOCTEUIINX
CIIy4asix U3 paBeHCTBA OJJHY [IEPEMEHHYIO
4yepes apyTue;

BBIYUCIIATH B IPOCTBIX CIIy4asiX
3HAYEHUS YUCIIOBBIX U OYKBEHHBIX
BBIpa)KEHHH, OCYLIECTBIISAS HEOOXOJMBbIE
MOJICTAHOBKH U IPeoOpa3oBaHus;

n300paxaTh CXeMaTU4eCKH YroJl,
BEJIMYMHA KOTOPOTrO BBIPAXKEHA B
rpamycax;

OLICHUBATH 3HAKH CHHYCA,
KOCHHYCa, TAHTC€HCA, KOTAHT'€HCAa
KOHKPCTHBIX YIJIOB.

B nosceonegnoii srcusnu u npu
uzyyeHuu Opyaux yueoHvix npeomemos:

BBITIOJIHATDH BBIYMCJICHHUA IPHU
pelleHUH 33/1a4 MPAKTUIECKOTO
Xapakrepa,

BBITIOITHSTH TPAKTUUECKUE
pacyeTsl C UCIIOJIBb30BAHUEM IIPU
HEOOXOIMMOCTH CIPABOYHBIX
MAaTE€pUAJIOB U BEIYMCIUTENBHBIX
YCTPOWHCTB;

COOTHOCHUTH PEaTTbHBIC BEIMUNHBI,
XapaKTEPUCTHKN OOBEKTOB
OKPY>KaIOIIEro MUPa C UX KOHKPETHBIMU
YUCJIOBBIMU 3HAYEHUSMU;

HCII0JIb30BaTh METOIbI
OKPYTJICHHS, IPUOJIMKEHUS U IPUKUIAKA
MIPU PELICHUU MPAKTUUYECKUX 3a/1a4
MMOBCEIHEBHOM JKM3HU

U3006padNcamv cxemMamuiecKku y2oi,
BEUYUHA KOMOPO2O BbIPAICEHA 8 2pAJYCAX UMY
paouanax;

UCRONb3068AMb NPU PeUleHUU 340aY
MabauuHble 3HAYEHUS MPUSOHOMEMPUYECKUX
@yHryuil yenos,

BbINOIHAMb NEPEOO GEIUNUNBL Y2ld U3
PAOUAHHOU Mepbl 8 2PACYCHYIO U 0OPAMHO.

B nosceoneenoii srcusnu u npu uzyyenuu
Opyeux yueOHvIX npeomemos.

BbINOIHAMb OEUCMBUSL C YUCTOBbIMU
OQHHBIMU NPU PeuleHUU 3a0ay NPaKmuiecKo2o
xapaxmepa u 3a0ay u3 pasiuyHeIx ooaacmeri
3HAHUU, UCNIONBL3YA NPU HEOOX0OUMOCU
CHPABOYHbIE MAMEPUATDL U BLIYUCTUMETbHBLE
ycmpouicmea,

OYEHUBAMb, CPABHUBAMb U UCHOIL308AMb
npu peuteHuy NPAKmMuYecKux 3a0ay Yucio8vle
3HAUeHUs PeanbHbIX 8eIUYUH, KOHKDEmHble
YUCTI08ble XAPAKMEPUCMUKU 00bEKMO8
OKpYHCaAIOWe20 Mupa

Ypasuenus

Pewmats nuHelHbIE ypaBHEHUS U

Pewamy payuoHajllbHble, noKasamelbHble U




u HEpaBEHCTBA, KBAJIPATHBIE YPABHCHHUS; Joeapupmuneckue ypaguenus 1 Hepasencmed,
HepaseHcme npocmeuue UppayuoHaibHvle u
a petiiath Jorapupmieckue mpucoOHOMempuyecKue ypagHenus, HepaeeHCmaa u
ypaBuenus Buma l0g a (bx +¢) =d u T —
mpocTeiiiime HepaBeHCTBa BuIa 10g a X <
d; UCTIONB306ANb MEMOObL PeuteHUs!
VpasHeHull: npugedeHue K 6Udy «npouszeedenue
PCIIATE MOKA3ATCIBHBIC PABHO HYTIOY» UL «YACHHOE PAGHO HYTIO», 3AMeHa
ypaBHeHus, Bua a”°=d (rae d MoxkHO nepeMenHbIX;
MPEJICTaBUTh B BUJIE CTCTICHU C
OCHOBAaHHEM @) M MPOCTEHIIHe UCNOAB308AMb MEMOO UHMEPBAN08 OJis
HepaBeHCTBa Bua 8 < d  (rae d MOXKHO | pewenus nepageHcms;
MPEJICTaBUTh B BUJIE CTCTICHU C 3
OCHOBaHHEM A).. UCNONIBL3068AMb 2pahuyecKuti Memoo OJis
NPUOTUINCEHHO20 peulenust YPAGHeHUU U
MPUBOJIUTH HECKOJIBKO TIPUMEPOB | Hepasencms,
KOpHEH mpocTeHIIero 3
TPUTOHOMETPUYECCKOTO YPAaBHEHUS BHJIA! usobpasicams a mp uzonozwvemp utteaiou
sinx=a, cosx=a, tgx=a, ctgx = a, OKPYIICHOCTU MHOJICECNBO PEeULeHULL NPOCMetiuuX
I'lie 4 — TAG/HIHOE SHAUCHHE MPULOHOMEMPUYECKUX YPAGHEHULL U HEPABEHCME,
COOTBCTCTBYIOWICH TPHTOHOMETPHYECKOH BLINONHAMb 0MOOP KOPHEl YPAGHEeHUL UlU
byHKuM. peuieHull HepageHCma 6 COOMBEMCMaUL ¢
OONOIHUMENTLHBIMU YCOGUAMU U 0SPAHUYEHUSIMU.
B nosgceonesnoui srcusnu u npu
usyuen Opyzux npeomemos: B nosceonesnoti scuznu u npu uzyuenuu
COCTaBJISITh M PellIaTh YPABHEHUS OpyeUx Y4eOHbIX nipedmenos:
W CHCTEMBbI YPABHEHUH MPH PEIICHUN cocmasnsim u pewiame ypasnenus,
HCCJIOXHBIX MPAKTIHICCKIX 3a/1a1 cucmembl ypasHeHUll U HepPageHCMEa NPU PetieHuu
3a0ay Opyaux yueOHbIX npeomMemos,
UCTIONL306AMb YPAGHEHUS U HePABEHCEA
0Jis1 NOCMPOEHUs U UCCNIe008AHUSL NPOCMEUUUX
MamemMamuieckux mooeneti peaibHblX CUmyayui
UNU NPUKTIAOHBIX 3A0aY,
yMemb UHMEPNPEMUPOB8aAmb NOJLYYEeHHbIl
npu pewenuly ypasHe s, HepaeeHCmaea Uil
cucmemul pe3yibmam, OYeHUBams e20
npagoonooodue 8 KOHmeKcme 3a0aHHOU PeanbHol
cumyayuu u nPUKIAoOHoU 3a0adu
Dynxyuu OnepupoBath Ha 0a30BOM ypOBHE Onepuposamsv ROHAMUAMU: 3A6UCUMOCTb

MOHSTHSMHU: 3aBUCHMOCTh BEJINYHH,
(byHKIMS, apryMEHT U 3HaYCHHE
¢yHKUMHM, 001aCTh ONpeeNeHus 1
MHOJKECTBO 3HauCHUH QyHKIIUH, rpaduK
3aBUCUMOCTH, TpauK QYHKIMHU, HYITH
(byHKIMHN, TPOMEXYTKI
3HaKOMOCTOSIHCTBA, BO3pAaCTaHHUE Ha
YHCIIOBOM POMEKYTKE, yObIBAaHUE HA

BENUYUH, DYHKYUSL, aPSYMEHm U 3HaAYeHUue QyHKYuU,
obnacms onpeoeneHus U MHOMCECME0 3HAYEeHULL
@yuryuu, epagux 3asucumocmu, 2pagux GyHKyuu,
HYU QYHKYUL, NPOMEINICYMKU 3HAKONOCTNOSIHCINEA,
603pacmaHnue Ha YUCI080M NPOMEINHCYMKE,
YObIGaHUE HA YUCTIOBOM NPOMEICYMKE, HAUOOIbULEE
U HauMeHblUlee 3HAYeHUe PYHKYUU HA YUCTOB0M
npomesicymre, nepuoouteckas QyHkyus, nepuoo,




YHCIIOBOM MPOMEKYTKE, HAanOOJIbIIee 1
HaMMeHbIlee 3HaYeHne PyHKIMN Ha
YHCIIOBOM MPOMEKYTKE, IEPHOINYECKast
(GyHKUUS, IEPUO;

OTIepupoOBaTh Ha 0a30BOM yYPOBHE
MOHSITHAMU: TIPSIMasi U oOpaTHas
MIPOITOPITUOHATBHOCTH IMHEWHAS,
KBaJpaTH4Has, JorapumMuiaeckas u
MoKasareybHas (QyHKIUH,
TpUTOHOMETpHUYeCcKHe (pyHKITHY;

pacno3HaBath rpaduku
AJIEMEHTAPHBIX (QYHKIHMNA: TIPSIMOH U
00paTHO# MPOMOPIMOHATBLHOCTH,
JIMHEUHOM, KBaJPAaTUYHOM,
Jiorapu(MUYECKON U MOKa3aTeIbHON
(YHKIUH, TPUTOHOMETPHUUECKIX
bynKumi;

COOTHOCHUTH TpauKu
dJIEMEHTAPHBIX (GYHKIMNA: TIPSIMOH H
00paTHO# MPOMOPIUOHATBLHOCTH,
JIMHEUHOM, KBaJPAaTUYHOM,
JiorapuMUYECKON U TIOKa3aTeIbHON
(YHKIUH, TPUTOHOMETPHUUECKIX
¢dbyHKIHI ¢ hopMylaMu, KOTOPEIMHA OHH
3aJIaHbl;

HaXOIUTh MO TPapuKy
NpUOIMKEHHO 3HaUeHHS (QYHKIINH B
3aJJaHHBIX TOYKaX;

OTIPEJIEIIATH M0 TPadUKY
cBoiicTBa (OYHKIMH (HYJIH, TPOMEKYTKH
3HAKOIOCTOSHCTBA, POMEKYTKH
MOHOTOHHOCTH, HAaUOOJbIINE U
HAMMCHBUINEC 3HAYCHUS U T.H.);

CTPOUTH 3CKU3 Tpaduka
(hyHKITUH, yIOBIETBOPSIOMIEH
MIPUBEAECHHOMY Ha0Opy yCIOBUI
(mpomesxyTKH BO3pacTaHusi / yObIBaHUS,
3HavYeHue QYHKIMU B 3aJJaHHOM TOYKE,
TOYKH IKCTPEMYMOB H T.]1.).

B nosceonesnoti srcuznu u npu
uzyyeHuu Opy2ux npeomMemos.

OMpeACIATh 10 TpaduKam
CBOWCTBA PEATBHBIX MPOIECCOB U

uemHuast u HeuenHasl d)yHKlﬂ/llxl,'

ONnepuposamv NOHAMUAMU: NPAMAS U
0bpamHas NPoNoOPYUOHATLHOCMb, TUHEHAS,
K68a0pamuyHas, 102apupmuyeckas u
noxazamenvHas QyHKYUU, mpueoHoMempuieckue

QdyHuryuu;

onpeodensime 3HaveHue QyHKyuu no
SHAYEHUIO ap2yMeHma Npu PaziuyHblx cnocooax
3a0aHUs YYHKYUU,

cmpoums 2paguru U3y4eHHvIX QyHKyull,

oOnuUCwHIBamMyb NO 2paPuKy U 8 NPOCmeuux
cyuasx no gopmyne nogedenue u ceoucmea
@yHKyuLl, Haxooums no epaguxy Gyukyuu
HaubobuUe U HAUMeHbUIUE SHAYEHUSL,

cmpoumv 3cKu3 epaguxa Gyukyuu,
V0081em8opsoueti NPUSEOeHHOMY HAbOPY YCI06uUl
(npomesicymku 03pacmarnus/yovi8anus, 3Havenue
@YyHKYUU 8 3A0AHHOLU MOUKe, MOYKU IKCIPEMYMO8,
acumnmomot, HyIu GyHKyuu u m.o.);

peuwams ypasHeHus, npocmetiuue
cucmemvl ypasHeHull, UCNOIb3YsL CEOUCMBA
@yHKYUIL U UX 2paguxos.

B nosceounesnoii sicuznu u npu uzyyenuu
Opyeux yueOHvlx npeomemos:

onpedensimv no paguKkam u UCNOIb308ANb
07151 peuteHUsi NPUKIAOHBIX 3a0ay C8OUCMBA
PeanbHbIX NPOYeccos u 3a8ucumocment
(Hauboavbuiue u HauMeHbUUe 3HAYEeHUS,
NPOMEICYMKU B03PACMAHUSL U YOLIBAHUS QYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCMBA, ACUMRMONDbL,
nepuoo u m.n.);

UHMeEPNPemupo8ams c8oUCMsa 8
KOHMeKcme KOHKPEeMHOU NPpaKmu4ecKou
cumyayuu;

onpedensims no epaguxam npocmetiviue
Xapakmepucmuxy nepuoouUtecKux npoyeccos 8
Ouon02UU, IKOHOMUKE, MY3bIKE, PAOUOCEA3U U OP.
(amnaumyoa, nepuoo u m.n.)




3aBUCUMOCTEH (HAaNOOJIBITIHE 1
HaUMCHBIINE 3HAYCHUS, IPOMEKYTKH
BO3pACTaHUs U yOBIBAHUS, IPOMEKYTKH
3HAKOITOCTOSHCTBA H T.IL.);

WHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOU MPAKTUIECKOM

CUTyaIluu
Inemenmut OnepupoBath Ha 0A30BOM ypOBHE Onepuposamuv HOHAMUAMU. NPOU3B00HAS
Mamemamuy | TOHATUSMU: TIPOU3BOIHAS (YHKIINA B @yHKYUU 8 MOYKe, KacamenvHas K 2paguxy
ecKozo TOYKe, KacaTelbHas K TpaduKy QyHKIUH, | YHKYUU, NPOU3BOOHA DYHKYUU,
ananusa Mpou3BogHAA (QYHKINY;
BLIMUCAAMb NPOU3BOOHYIO OOHOUIEHA,
OTIpeIeNIATh 3HAYCHNE MHO204NEHA, K8AOPAMHO20 KOPHSL, HPOU3BOOHYVIO
MPOM3BOJHON (PYHKIIMK B TOUKE TIO cymmul OyHKYull;
M300paKEHUIO KacaTeNbHOH K rpaduKy,
NPOBE/ICHHOI B ATOH TOUKE; BLIUUCTIANG NPOU3BOOHBLE DIIEMEHNAPHBIX
@yHKYUIL U UX KOMOUHAYUU, UCNONB3YS CNPABOYHbLE
pemIaTs HecIoKHBIE 3a7]a9i Ha Mamepuanbl;
MIPUMEHEHUE CBS3H MEXKIY 3
HPOMEsKYTKAMH MOHOTOHHOCTH H uccned08ams 8 NPOCMEUWUX CLyHasnx
TOUKAMY IKCTpeMyMa byHKIH, ¢ OHO @YHKYUU HA MOHOMOHHOCTb, HAXOOUMb )
CTOPOHBI, H IIPOMEIKY TKAMH HaubobUe U HauMeHbuue 3Ha4eHus: yHKyutl,
SHAKOMIOCTOSHCTBA H HYJIAMH CMpoUmMsb 2papuKy MHO204AEHO8 U NPOCMEUUUX
HPOM3BOIHOI 3TOM dyHKIHH — ¢ Apyroi, | PAYUOHATLHBLX @yHKYul ¢ UCNOIL308AHUEM
annapama Mamemamuiecko2o aHaIu3d.
B nosceonesnoti srcuznu u npu 5
usyueHUU Opy2ux NPeOMemos: B nosceonesnoti scuznu u npu uzyuenuu
Opyeux yueOHvIX npeomemos.
MOJIB3YSICh TpaUKaMH,
CPABHHBATH CKOPOCTH BO3PACTAHHSL pewams npukiaousle 3a0a4u U3 OUoL0UY,
(POCT, TIOBBIIIEHHS, YBEHEEHHS H T.I1.) Qu3UKY, XUMUU, SIKOHOMUKU U OPY2UX NPeOMemos,
WITH CKOPOCTH yOBIBAHMST (ITATCHH, CBA3AHHbBIE C UCCTIe008AHUEM XAPAKMEPUCTIUK
CHIDKEHHS, yMEHBIICHHS 1 T.11.) Bermumy | PEATbHbIX poyeccos, Haxoocoenuem HauboIbUUx
B PEATBHBIX POIECCAX; U HAUMEHBUWUX 3HAYEHUL, CKOPOCTU U YCKOPEHUsL U
m.n.;
COOTHOCHTH Ipa)MKu peajibHbIX
HPOIECCOB 1 3ABHCHMOCTEH C 1X UHMeEPNPemupo8ams NOJLYYEHHbIE
OIMCAHUSMH, BKITFOUAIOIIIUMH pesyiemantbl
XapaKTePUCTUKU CKOPOCTH U3MEHEHHS
(6BICTpBII POCT, TNIABHOE TIOHIKECHUE U
T.IL.);
UCIIOJIb30BaTh TPAaQ KK PeaTbHBIX
MPOLIECCOB ISl pEILICHHUS HECTIOKHBIX
MIPUKJIATHBIX 33/1a4, B TOM YHCIIE
orpeaensis o rpaduKy CKOPOCTh X01a
mporecca
Cmamucmu OrnepupoBath Ha 6a30BOM YPOBHE Hmems npedcmasnenue 0 OUCKDEMHbBIX U
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Ka u meopus
6epoAmMHOCH
ell, 102uKa u

OCHOBHBIMU OITUCATEIILHBIMU
XapaKTepUCTHKAMK YHCIOBOTO Habopa:
cpeaHee apu(MeTHIecKoe, MenaHa,

HenpepvleHblX CﬂyqaﬁHle GelUdUHAX U
pacnpedeﬂeﬂuﬂx, 0 Hezaesucumocmu Cﬂyllaleblx
GeNUYUH,

KomoOunamo | HauOOJbIliee ¥ HAUMCHbIIICE 3HAUCHUS;
puxa umems npedcmagieHue o
OTIepUpPOBaTh Ha 0A30BOM YPOBHE | MaAMEMAMUYECKOM OHCUOAHUU U OUCHepCUUL
MOHSTUSMU: YaCTOTA U BEPOSTHOCTh CYYAUHBIX BENUYUH,
COOBITHSA, CITyYaiHBIN BHIOOP, OTIBITHI C
PaBHOBO3MOYKHBIMH 3JI€MEHTaPHBIMH umMenms npedcmasienue o HopMAnbHoM
COGBITHAM pacnpeoeneHuy u npumMepax HOpMaibHoO
pacnpeoeseHHbIX CIYYAUHbIX GeTUYUH,
BBIYUCIISITh BEPOSATHOCTH
COGEITHI Ha OCHOBE TIOJCUETa THCIA HOHUMAaMb CYMb 3aKOHA DONLUUX HUcen U
HCXOJIOB. 8b100POUHO20 MEeMOOA UsMepeHUs. 6ePOAMHOCMEl,
umems npedcmagienue 00 yci06HOU
8EPOSAMHOCIMU U O NOJHOU 8ePOSAMHOCMU,
B nosceonesnoui sorcusnu u npu NPUMEHMb UX 8 Peulenul 3a0ay;
uzyyeHuu Opyaux npeomemos:
umems npedCcmagieHe 0 BadNCHbIX
OIICHUBATh U CPAaBHUBAThH B YACTHBIX 8UOAX paAChpedeneHUll U NPUMEHIMDb UX 8
MIPOCTHIX CIy4asiX BEPOSTHOCTH COOBITHH | pewtenuu 3a0au,
B pEAJIbHOU KU3HU;
umMemsb npedcmasiienue 0 KOppeiayuu
YUTATh, COMTOCTABIIATH, CLYYAUHBIX 8EUYUH, O TUHEUHOU pespeccull.
CPaBHMBATh, HHTCPIIPETUPOBATH B
MIPOCTHIX CIy4asiX peajbHble TaHHBIC,
NPEACTABNCHHbIC B BUE TA0MNLL, B nosceonesnoti scuznu u npu uzyyenuu
AEATpaMM, Fpadios opyeux npeomemos:
BLIMUCTAMb UNU OYEHUBAMNb 8EPOSMHOCIU
cobbIMuULL 8 PeanbHOU JHCUSHU,
8b10UPaAMb NOOXOOAUUE MEMOObL
npedcmasieHuss U 06pabomKu OaHHbIX;
yMemb peulams HeCl0MCHble 3a0a4l Ha
npuMeHeHue 3aKOHA OONLUUUX YUCeTl 8 COYUOTIOSUU,
CMpaxoeanuu, 30paeooxparenul, obecneyeHuu
6e30nacHOCmU HACENEeHUsL 8 UPEe3BbILAUHBIX
cumyayusax
Texcmoevie Pemates HECHOKHBIE TEKCTOBBIE Pewamo 3a0ayu pazueix munos, 6 mom
3a0auu 3a/1a9d Pa3HbIX THIIOB, yucne 3a0a4u NOBbIUEHHOU MPYOHOCMU,

AHAJIM3UPOBATh YCJIOBUC 3a1a4H,
npu HGO6XOJII/IMOCTI/I CTpOUTH AJIA €€
peHICHUA MAaTCMATHYCCKYIO MOACIIb,

IMOHUMATh U UCIIOIH30BaTh IS
pelieHus 3a71a9u HHPOPMAIIHIO,
MIPEACTABICHHYIO B BUJIC TEKCTOBOH U
CHMBOJIBHOM 3aITHCH, CXEM, TaOJIHII,

8610UpaAMb ONMUMATLHBIL MEOO PeUuleHs]
3a0auu, pacCmampueas pasiudHvle Memoobvl;

Cmpoums Mooeb peueHus 3a0a4u,
npoBOOUMb QOKA3AMENbHBIE PACCYHCOCHUS,

pewamsp 3a0aqu, mpebyiowue nepebopa
8apuUAnNmMOo8, NPOGepKU YCI08Ul, 8b100pa




Jiarpamm, TpaikoB, pUCYHKOB;

JIEACTBOBATH 110 AJITOPUTMY,
coJiep)KalieMycs B YCIIOBUH 3a/1a4H;

HCIIOJb30BATh JIOTUYCCKUEC
PacCCyKACHUA MpU PCUICHUU 3aJa4u,

paboTath ¢ N30BITOYHBIMA
YCIIOBUSIMH, BEIOUpas U3 Bcer
nH(pOpMAaITH, TaHHBIE, HEOOXOAUMBIC JJIS
pelieHus 3a1a4u;

OCYILECTBIIATH HECIOXKHBII
nepedop BO3MOXKHBIX PEIICHUH, BEIOUpast
W3 HUX ONTUMAJIbHOE TI0 KPUTEPHSIM,
chOpMYJINPOBaHHBIM B YCIIOBHH;

aHAJIM3UPOBATh U
HWHTEPIIPETUPOBATH MOTYYEHHbIE
pelIeHrs: B KOHTEKCTE yCIOBUA 3aJauH,
BBIOMpATh PELICHNs], HE IPOTUBOPEYALLIE
KOHTEKCTY;

pemraTh 3a1a4M Ha pacyer
CTOMMOCTH TIOKYTIOK, YCIIYT, TI0€3/I0K 1
T.IL;

pelaTh HECIOKHBIE 3aa4H,
CBSI3aHHBIE C JJOJIEBBIM y4aCTHUEM BO
BIaJieHuH GUPMOH, IPEIPUITHEM,
HEJBUYKUMOCTBIO;

peuiaTh 3aga4y Ha IMPOCTBIC
IIPOLCHTBI (CI/ICTGMBI CKHIOK, KOMI/ICCI/II/I)
" Ha BBIYUCJICHUEC CJIOKHBIX IPOIICHTOB B
Pa3IMYHBIX CXE€Max BKJIaA0B, KPEAUTOB U
HIIOTCK;

peniaTh NpakTUIECKUe 3a]1a4H,
TpeOyIOIIHe NCTIOIh30BAHHS
OTPHIIATEIBHBIX YUCEII: Ha OTIPECIICHUE
TEMIIEPATYPhI, HA OIPEIECICHUE
TIOJIOXKEHUS Ha BpeMeHHOM ocH (110
HAIIIeH 3PHI U TTOCTIE), Ha IBUKCHHE
JICHEeXKHBIX CPeACTB (PUX0/pacxom), Ha
onpeeeHHEe ITyOUHBI/BBICOTHI U T.I1.;

WCITOJIB30BaTh TOHATHE MacITaba
TUTSE HAXOXKIEHUS PaCCTOSIHUH | JUTWH Ha
KapTax, TJIaHaX MECTHOCTH, TTaHaX
ITOMEIICHUH, BRIKpOIKax, mpu paboTe Ha
KOMITBIOTEPE U T.1I.

onmumMalibHo2co pe3yibmama,

AHAIUZUPOBAMb U UHMEPNPEMUPOBAMb
pe3yibmamul 8 KOHMeKCme YCI08Us 3a0ayl,
8LI0UpAMb peulenUs, He npomueopedauue
KOHmMeKcmy;

nepesooums npu peuleHul 3a0a4u
unghopmayuio u3 00HouU gopmul 8 Opyeyio,
UCNOABL3YSL NPU HEOOXOOUMOCIU CXeMbl, MAbIUYbl,
epacghuxu, ouazpammol,

B nosceonesnoi scuznu u npu uzyuenuu
Opyaux npeomemos:

pewams npaxmuyeckue 3a0ayvu u 3a0aiu
u3 Opyaux npeomemos
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B nosceonesnoti srcuznu u npu
usyueHuu Opyeux npeomemos.:

peraTh HeCIIOKHBIE
MPaKTUYCCKUE 3a/1a4, BOSHUKAIOIINE B
CUTYaIUsIX TTOBCETHEBHON YKU3HH

T'eomempusn

OnepupoBath Ha 0A30BOM yPOBHE
TTOHATUSAMH: TOYKA, IPSMasi, TIIOCKOCTh B
MIPOCTPAHCTBE, NapaJUICIbHOCTh U
MIEPIICHIUKYISIPHOCTH MPSMBIX H
TIOCKOCTEI;

pacro3HaBaTh OCHOBHBIC BUJIbI
MHOTOTPaHHUKOB (TIpHU3Ma, IUpaMu/Ia,
MPSMOYTOJIBHBIN Mapajuienenurne], Kyo);

n300paxkath U3yyaeMbie GUTyphI
OT PYKH ¥ C IPUMEHEHHUEM TPOCTHIX
YEPTEIKHBIX HHCTPYMEHTOB;

nenaTh (BBIHOCHBIC) TUIOCKHE
YEepTEIKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (DPUTYD: BUJI CBEPXY, COOKY,
CHH3Y;

U3BJIEeKaTh HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX
¢durypax, npecTaBIeHHYIO HA YepTEKaX
U PUCYHKaX;

MpUMEHATH Teopemy [ludaropa
MPU BBIYKMCIICHUH SJIEMEHTOB
CTepeOMETPHUYECKHUX (PHUTYD;

HaXoIUTb 00BEMBI U TIOLIAH
MIOBEPXHOCTEN NIPOCTEHIINX
MHOT'OIPAaHHUKOB C IIPUMEHEHHUEM

hopmy,

pacro3HaBaTb OCHOBHbBIE BUJBI
TeJ BpalieHns (KOHyC, HWIHHAD, chepa u

wap);

HaXOAWTh 00BEMBI U TUIOMIAAN
MTOBEPXHOCTEHN MPOCTENIINX
MHOTOTPaHHHKOB U T€JI BPAIIEHUS C
npUMeHeHneM GopmyI.

B nosceonesnoti srcuznu u npu
usyuenuu Opyaux npeomemoas:

Onepuposams NOHAMUAMU: MOYKA,
NpAMAst, NIOCKOCHb 8 NPOCMPAHCMEe,
NapanienrbHoCmy U NePReHOUKVASAPHOCTNL NPIMBIX U
niockocmeii;

NPUMEHSMb OJ1 peuleHUst 3a0ay
2eomempudeckue hpakmol, eciu YCioeus
npuMeHenUs 3a0anbl 8 AGHOU popme;

peutams 3a0ayu Ha HAxXoXHcOeHue
2E0MEMPUHECKUX 8ENUYUH NO 00PA3YAM UIU
aneopummam,

denamb (8bIHOCHBIE) NAOCKUE YEPINENCU U3
PUCYHKO8 00bEeMHbIX (hucyp, 6 mom ucie
pucosams 8UO0 c8epxy, cOOKy, Cmpoums ceveHus
MHO202PAHHUKOB,

u361eKamo, UHMeEPNPemMuposams u
npeobpazosvisams UHGOpMAyUio o
2eomempuiecKux (hueypax, npeocmaeienHyio Ha
uepmedicax;

NPUMEHAMb 2eoMempuyeckue Gakmol Ois
peuienust 3a0ay, 6 Mom Yucie npeonoIacauux
HECKOIbKO WaA208 peuleHus,

ONnUCsHIBAMb 63AUMHOE PACNON0MNCERUE
npAMbsblX U niockocmeil 8 npocmpancmee,

Gopmynuposams ceolicmea u NPUsHAKU
ueyp;

00KA3b18aMb 2e0MEMPU1ecKue
YmeepcoeHUs,

61a0emsb CIaHOapmHoOU Kiaccugurayuei
NPOCMPAHCMBEHHbIX uyp (nupamuosl, nPUMbl,
napanienenunedut);

HAxo0umuv 0bvembl U NA0UWaAouU
nosepxHoOCmell 2e0OMempu4eckux mej ¢
npumeHerHuem Gopmyn;

BLIMUCTAMb PACCMOSAHUSA U Y2TIbl 8
npocmpaucmee.
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COOTHOCHUTEL aOCTpaKTHEIE
TCOMETPHUYCCKUE MTOHITHS U (PaKThI C
peabHBIMY KU3HEHHBIMH 00BEKTaMU U
CUTYaIUsIMU;

HCIIOJIB30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX TEOMETPUUCCKUX
(buTyp U pereHus TUITOBBIX 3a/1a4
MIPAKTHYECKOTO CONCPIKAHMS,

COOTHOCHTb IIJIOIIAH
MOBEPXHOCTEH TN OAMHAKOBOM (hOpMBI
Pa3IMYHOTO pa3Mepa;

COOTHOCHTBH 00BEMBI COCYZOB
OZIMHAKOBOM (POPMBI Pa3ITHIHOTO
pa3mepa;

OLICHNBATh ()OPMY IIPABHIBHOTO
MHOTOI'paHHHUKA [OCJIE CIHIIOB, CPE30B U
T.10. (ONPEAeTATh KOJTUYECTBO BEPILUH,
pebep u rpaHell OTyYeHHBIX
MHOTOTPaHHUKOB)

B nosceouneesnoti scuznu u npu uzyyenuu
opyaux npeomemos:

UCROIb3068AMb CEOUCMEA 2OMEMPUUECKUX
Queyp 0ns pewenust 3a0ay nPAKMUYECcKo2o
xapaxkmepa u 3a0a4 u3 opyeux ooaacmert 3HAHU

Bexmoput u

OmnepupoBaths Ha 6a30BOM YpOBHE

Onepuposams nNOHAMUAMU OEKAPMOBbl

KoopOounam | TIOHSTHEM JIEKapPTOBBI KOOPJAUHATHI B KOOPOUHAMbL 8 NPOCMPAHCMEe, 6eKMOp, MOOYb
bl 6 MIPOCTPAHCTBE; 6EKMOpA, pageHCcmeo 6eKmopos, KOOPOUHAmbl
npocmpanc 8EKMOopa, Y201 Mextcoy 6eKMOPamu, CKaiapHoe
mee HAXOJUTE KOOPAMHATEL BEPILIH npousseoeHue 6eKmopos, KOANUHEeAPHble EKMOPYbL;
Ky0a U IpsIMOYT'OJIbHOTO
napajuiesenumnesa HAX00UmMb PACCMOSIHUEC MeHCOY O8YMS
MOUKamu, CYMMY 6eKMOPO8 U NPOU3BeOeHUe
6EKMOPA HA YUCIIO, Y20 MEANCOY BEKMOPAMU,
cKansApHoe npoussedenue, packiaovléams 6eKmMop
10 08YM HEKOLIUHEAPHbIM GEKIMOPAM,
3a0aeams NiOCKOCMb yPaGHEHUEeM 8
dexapmosoil cucmeme KoOpoOuHam,
pewams npocmetiuiue 3a0a4i 66e0eHUeM
6eKmMopHo20 bazuca
Hcmopusa OnuceIBaTh OTIENBHBIE Ilpeocmasnsams 6K1a0 8bI0AOUUXCSL
MamemamuK | BBIAAIOUINECS PE3YIbTATHI, IOJyUYCHHBIE B | MAMEMAMUKOS 8 pa3gumue MamemMamuxy U unvlx
u XOJI€ Pa3BUTHUS MATEMATUKH KaK HAYKH; Hayunvlx obnacmei,
3HATh IPUMEPHI MATEMATHUECKIX NOHUMAMb POIb MAMEMAMUKY 8 PA36UMUU
OTKPBITHI U X aBTOPOB B CBSI3H C Poccuu
OTE€UYECTBEHHOM U BCEMUPHOU NCTOPHEH;
MOHUMATh POJIb MATEMATHUKH B
passutuu Poccun
Memoowt IIpuMeHATH N3BECTHBIE METOMBI Hcnonvzosamsb ocHogHbie Memoobl
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Mamemamuk | IIpU PELICHUN CTaHIAPTHBIX 00Ka3amenbCmea, npogooUms 00KA3ameabCmeo u
u MaTeMaTHYECKHX 3a/1a4; 6bINONHAMb ONPOBEPIICEHUE,
3aMe4aTh U XapaKTepU30BaTh NPUMEHSANb OCHOGHBIE MEMOObl PEULEeHUS]
MaTeMaTHYECKHe 3aKOHOMEPHOCTH B Mamemamu4ecKux 3a0ad;
OKpY’KaroLlel AeCTBUTEIBHOCTH;
Ha 0CHOGE MAMeMamu4ecKux
MPUBOJIUTH MIPUMEPHI 3aKOHOMEPHOCHeEll 8 NPUPOOe XapaKmepuzoeams
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B Kpacomy u cO8epUIEeHCMBO OKPYICAIouje20 Mupa u
MPUPOAE, B TOM YHCIIE XapaKTEPU3YIOIINX | HPOuU38e0enull UCKyCcCcmea,
KpacoTy U COBEPILICHCTBO OKPY’KaIOILETo
MUPA U IPOU3BEEHHI HCKYCCTBA NPUMEHANb NPOCMeiue NPOZPaAMMHbIE
cpeocmea u 21eKmpOHHO-KOMMYHUKAYUOHHbIE
cucmemyl npu pewenuy MamemMamuyeckux 3a0auy
Yray0neHHbIH ypOBeHb
«CHCcTeMHO-TeopeTHYeCKHe Pe3ybTaThl»
Paznen 1. BoIMyCKHUK HAYYUTCS V. BbIIIyCKHUK MOJXYYHT
BO3MOKHOCTb HAYYHTHCSI
Hesan s ycnenHoro npofoipkeHust 00pa3oBanusi | s obecneueHuss 603MONCHOCHIU
OCBOEHMSA YCnewHo20 npooodceHs
npeaMera 1O CHEIMAIIPHOCTSM, CBASAHHEIM C obpazoeanus no cneyualbHOCMAM,

MMPUKIIaJHBIM HCITIOJIb30BAHUCM MATEMATHUKHU

CBSI3AHHBIM C OCYUJeCMBNEHUEM
HAYYHOU U UCCTIe008aAMeENbCKOlL
OesimenvbHOoCmU 8 0bacmu

MAMEMAMUKU U CMENCHbIX HAYK

TpedoBanus K

pe3yabTaTam

meopuu

Inemenmol

MHOICECME U
mamemamuue
CKOIlL 102UKU

KOHCYHOC MHOXXECCTBO, 3JICMCHT
MHOXKXECTBa, IOAMHOXCCTBO,

KOOPJMHATHOM MPSIMOM, OTPE30K,

MPEICTABICHUE MHOXKECTB HA
KOOPJIMHATHOM MJIOCKOCTH;

CBOGOJIHO OMEPUPOBATH’ MOHATHAMHU:
riepeceyeHune, 0ObeMHEHNE U PA3HOCTh
MHOKECTB, YMCJIOBBIE MHOYKECTBA HA
WHTEPBaJI, MOJyUHTEPBAI, TPOMEKYTOK C

BBIKOJIOTOW TOYKOM, Tpadudeckoe

3aJaBaThb MHOKECTBA [IEPEUYMCIIEHUEM U
XapaKTepUCTUYECKUM CBOHCTBOM;

Hocmuoicenue pe3yrbsmamos
paszoena ll;

ONepuposamb NOHAMUEM
onpeoeneHusi, OCHOBHbIMU BUOAMU
onpeoenenuil, OCHOBHbIMU BUOAMU
meopem;

noHumams Cymsvb KOCBEHHO2O0
doxasameﬂbcmea;

onepupoesantb NOHAMUAMU

3?)J].(ECbI/I.D.aﬂe€:3HaTb onpepeneHnme noHATWMA, 3HAaTDb U

YyMETHDb oboCcHOBbLBATHL CBOI;ICTBa(I'IpI/ISHaKVI,eCJ'II/I OHWN eCTb)

NOHATUA, XapaKTepusoBaTb CBA3NW CAPYTrUMU NOHATUAMMN,

npencrtaBngaada ogoHO NOHATMWE KaK YacCcTb ULenocCcTHOTIO

KoMnnekca,mcnonb30BaTb NOHATMWE MW erocsBoncTBa npwu

npoBeONEeHWN pPacCCyXOEeHUN, AOKas3aTeNbCTB,pPeWeHNN

3apgad.
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—  OllepUpOBaTh NOHATHIMU: YTBEPXKICHHUE,
OTpHUIIAHHUE YTBEPKJICHUS, UCTUHHBIE U
JIOXKHBIE YTBEP)KICHNUS, IPUUHHA,
CIIEJICTBHE, YACTHBIA CITydai 00IIero
YTBEPXKACHUS, KOHTPIPUMED;

— IpOBEPSATHh NPUHAJIEKHOCTD JIEMEHTA
MHOXECTBY;

— HaxoJWUTb NepeceycHre U 00bEeJMHEHUE
MHOXECTB, B TOM YHCJIE IIPEICTaBICHHBIX
rpadUUecKy Ha YUCIOBOM MPAMOIA U Ha
KOOpPJMHATHOM MIOCKOCTH;

— TPOBOAMTH JOKa3aTeIbHbIE PaCCyKICHUS
1U1s1 000CHOBAHMSI HCTUHHOCTH
YTBEPKICHUH.

B noeceoneenoii scusnu u npu uzyuenuu
opyzux npeomemos:

—  HCHOJB30BaTh YHCIIOBBEIC MHOKECTBA Ha
KOOpJMHATHOM MPSAMOU U Ha
KOOPAMHATHOM IJIOCKOCTH JIJIs1 OIIMCAHUS
pEaIbHBIX TPOLIECCOB U SABJICHUI;

— NOPOBOAMTH TOKA3ATEIbHBIE PACCYKICHUA
B CUTYyalMsX NOBCEIHEBHOM )KU3HHU, TIPU
pEeLIeHUY 3a7a4 U3 IPYTUuX NpeaMeTOB

CUenitHozco U HecuentHozo
MHOIMHCECMEBA,

NPUMEHSIMb MENMOO
Mamemamuieckou UHOYKYuu OJis
npoBedeHUs PACCYICOeHUN U
00KA3aMenbCma U npu peuleHuu
3a0au.

B noeceonesnoii yscusnu u npu
uzyueHuu Opyux npeomMemos:

UCTIONL306AMb MEOPEMUKO-
MHOHCECMBEHHBIU S3bIK U A3bIK
JIO2UKYU 0151 ONUCAHUSL PEATIbHBIX
npoyeccos u asieHull, npu
peuieHuu 3a0ay Opyeux yueOHbvIX
npeomemos

Yucna u
8bIPadICeHUA

— CB00OIHO OTIEpUPOBATH MOHATHSIMH:
HaTypajJbHOE YHCII0, MHOYKECTBO
HaTypPaJIbHBIX YUCEIL, LIEJIO€ YHCIIO,
MHOXECTBO LCJIBIX YHUCCII, O6I)IKHOB€HHa$I
IOpoOb, necaTudHas ApoOb, CMEIaHHOEe
YHCII0, PAIIMOHAIBHOE YHCIIO0, MHOXKECTBO
panoOHANIBHBIX YUCET, UPPALMOHAIBEHOE
YHCJI0, KOPEHb CTETCHU N,
JNEeHCTBUTEIBHOE YHCIIO0, MHOYKECTBO
JEeHCTBUTEBHBIX YHCEIl, TeOMETPHUYECKast
WHTEPNpETALUs HATYPalIbHBIX, LEIBIX,
palMOHATIBHBIX, NEHCTBUTEIbHBIX YHCET;

Jlocmuoicenue pezyromamos pasoena
I;

C80000HO ONEPUPOBAMb YUCTOBLIMU
MHOACECMBAMU NPU PEUleHUU
3a0ay;

NORUMANtb NPpUYUHbL U OCHOBHbLE
uoeu pacuiuperust Hucioevlx
MHOIMHCECMEB,
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— TIOHUMATb U OOBACHSTH PA3HUITY MEXKITY
MO3UIMOHHON M HEITO3UIIMOHHOMN
CHCTEMaMU 3aIlUCH YUCET;

—  MEPEeBOJUTH YUCIIA U3 OJTHON CUCTEMBI
3anmucy (CUCTEMBI CUHCIICHNUS) B IPYTYIO;

—  JIOKa3bIBaTh M MCIIOJIH30BAThH IIPH3HAKH
JISITUMOCTH CyMMBI M TTPOU3BEICHUS TIPU
BBITIOJTHCHUH BBIYUCIICHUH U PEIICHUH
3a7]a4;

—  BBINIOJHATH OKPYTJIEHUE PAIlIOHATBHBIX
Y UppaIMOHAIBHBIX YHUCEN C 3aJaHHON
TOYHOCTBIO;

— CpaBHUBATh JCHCTBUTEIBHBIC YUCIIA
pa3HBIMH CITOCOOAMM;

—  YHOPSI0YMBATH YHCIIA, 3aIMCAaHHBIE B
BHUJI€ OOBIKHOBEHHOH U JE€CATHYHON
Jpo0OH, YKcia, 3auCaHHbIe C
WCTIONIb30BaHUEM apH(PMETHIECKOTO
KBaJIpaTHOTO KOPHS, KOPHEH CTENeHH
6oble 2;

— #"axoguth HOJI 1 HOK pasubimu
croco0aMu M HCIIONIb30BaTh UX MPH
pelieHny 3aaad;

—  BBINIOJHATH BEIUKCICHHS U
peoOpa3oBaHus BRIPAKEHHUIH,
coJiepKallux ACHCTBUTEIBHEBIC YUCTIa, B
TOM YHCIIe KOPHU HATypPaITbHBIX
CTETICHE;

—  BBINOJHATH CTAaHAAPTHBIE
TOXJIECTBEHHBIE TTPEOOPa30BAHIS
TPUTOHOMETPUIECKHX,
Jorapu(pMHYECKUX, CTETICHHBIX,
HPPAaIlMOHATIBHBIX BBIPAXKCHH.

B nosceonesHoil scusnu u npu uyueHuu
opyeux npeomemos:

—  BBINOJHATH U OOBSICHATH CPABHEHHUE
PEe3yJAbTAaTOB BBIYMCIICHUM [IPU pEIIEHUN
MPAaKTHUYECKHX 3a]1a4, B TOM YHCIIE
MpUOSIMOKEHHBIX BBIYMCICHUH, UCTIONB3YSI
pasHble crtocoObl CPAaBHEHUH;

—  3aIUCBIBaTh, CPABHUBATH, OKPYTIAThH
YUCIIOBBIE JAHHBIE PEAJIbHBIX BEJIUYMH C
HCIIOJIb30BAaHUEM PA3HBIX CUCTEM
HA3MEPEHUS,

COCTAaBJIATh U OLEHUBATH PA3HBIMHU
Croco0aMu YHCIIOBbIE BRIPAKEHUS TPU
pEILICHNN NPaKTUYECKUX 3a1a4 U 3a1a4

U3 APYTUX YYeOHBIX IPEIMETOB

61ademsb 0CHOGHBIMU NOHAMUSMU
meopuu 0erUMoCmuy npu
peuieHul CmanoapmHulx 3a0a4

umemsv 6a308vie NPEOCMABIECHUS O
MHOJICECMBE KOMNAEKCHbBIX
yucel;

Cc80O00HO 8bINONHAMb
mosicoecmeenHbvie
npeobpazosanus
MPUSOHOMEMPUUECKUX,
J02APUPMULECKUX, CTHENEHHBIX
8bIPAICEHUU,

enadems popmynou ouHoma
Hviomona;

NpUMeHAmMb NpU peuieHul 3a0a4
meopemy 0 JTUHEeUHOM
npeocmasnenuu HOJI;

NPUMeHAMb NPU peuleHuU 3a0ay
Kumaiickyro meopemy 06
0CmMamKkax;

NpUMeHAMb NPU peuieHul 3a0a4
Manyro meopemy Depma;

ymenb 6blNOJIHANMb 3ANUCL YUCIA 6
I’lO3MI4MOHH011 cucmeme
CUUCNIeHUA,

NPUMEHAMb NPU PEUeHUU 3a0a4
MEOPemuKo-yucio8ble QYHKYUL:
YUCIO U cymma derumerel,
Gynxyuio Diinepa;

NPUMEHSMb NPU PEUEHUU 3a0aY
yenHvle Opoou;

NPUMEHSMb NPU PEUeHUU 3a0aY
MHO204JIeHbL C
oeticmeumenbHbIMU U YeablMU
Koo puyuenmamu;

61a0emb NOHAMUAMU NPUBOOUMDBLL U
HenpusooUMbILL MHO2OUAEH U
NPUMEHSIMb UX NPU PetleHUU
3a0au;

NpUMEHIMb NPU peuteHuu 3a0ay
OcHosHy0 meopemy anceopw;
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NpUMeHMb NPU peteHun 3a0ay
npocmetiuiue QyHKyuu
KOMMNJIEKCHOU NepeMerHHOU KaK
2eomempuiecKue
npeobpazosanus

Ypasnuenun u
Hepagencmea

CB00OIHO OTIEpPHUPOBATH MOHATHAMHU:
ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHbIE
YpaBHEHHMS U HEPABEHCTBA, YPAaBHEHHE,
SIBIISTIOLIICECS CIECTBUEM JIPYTOro
ypaBHEHUS1, YypaBHEHHSI, PABHOCHIILHBIE
Ha MHOKECTBE, pAaBHOCHJIbHbIE
peoOpa3oBaHus YPaBHCHUM;

pelaTh pa3Hble BUIbl YPABHECHUN U
HEPaBEHCTB U MX CUCTEM, B TOM YHUCIIE
HEKOTOpbIE ypaBHEeHHUs 3-i1 u 4-i1
CTeIeHel, IpoOHO-paLlMOHANIbHBIE U
HppalroHaIbHEIE;

OBJIaJIETh OCHOBHBIMH THITAMHU
MOKa3aTeIbHBIX, JOrapu(phMUIECKUX,
HppanMOHATIbHBIX, CTETIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHIAPTHBIMU METOJIAMH X PELICHUH U
MIPUMEHSTDH UX IPH PEILICHUH 3a/1a4;
MIPUMEHSTH TeopeMy besy K pereHuto
YPaBHEHUI;

MIPUMEHSTh TeopeMy Buera nist pemenns
HEKOTOPBIX YPaBHEHHI CTENICHU BBIIIIE
BTOPOI;

MMOHUMATh CMBICIT TEOPEM O
PaBHOCHIIBHBIX M HEPABHOCHIIBHBIX
npeoOpa3oBaHMIX YPAaBHEHUH U YMETh UX
JIOKa3bIBaTh;

BJIaJIETh METOIaMH PEIICHHs] YPaBHEHUIH,
HEPaBEHCTB U UX CUCTEM, YMETh
BBIOMPATH METOJI PEIICHUS 1
00OCHOBBIBATH CBOH BBIOOD;
WCTIOJIB30BaTh METO/I MHTEPBAJIOB JIJIs
pelIeHs HEPaBeHCTB, B TOM YHUCIIE
JIpoOHO-PAITMOHAFHBIX U BKJIFOYAFOIIUX
B ce0sl MppaIMOHANILHBIE BRIPAKECHUS;
pemarh anredpanveckue ypaBHEHUS 1
HEpaBEHCTBA M UX CHCTEMBI C
napameTpamu anreOpandeckium u
rpadU4ecKuM METOAMHU;

BJIAJIETh Pa3HBIMH METOJIAMH
JI0Ka3aTelIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUS B LIENbIX YUCIIAX;
n300paXkaTh MHOKECTBA Ha MJIOCKOCTH,
3aJjaBaeMble YpaBHEHHUSIMU,
HEPaBEHCTBAMH M UX CHCTEMaMHU;
CBOOOJIHO MCIOJIB30BaTh TOKACCTBECHHBIC
npeoOpa3oBaHUs MIPU PEIICHUN
YpaBHEHUH U CUCTEM YPaBHEHUI

Hocmuocenue pesynomamos pazoena
I;

—  ¢80000HO onpedensimv mun u
8b1OUPAMb MemoO peuteHls
NOKA3AMENbHBIX U
J102apUpMUecKux ypasHeHul u
HepPAaseHCme, UppayuoOHaIbHbIX
VPaBHEHUIl U HePABEHCS,
MPUSOHOMEMPUYECKUX
VPaBHeHUll U HEPABEHCME, UX
cucmem,

—  €80000HO peuiams cucmembl
JIUHEUHBbIX YPAGHEHU,

—  peuiamv OCHOBHble MUNbL
VPasHeHUll U HEPABEHCME C
napamempamu,

—  NpUMeHsmb Npu peuenul 3a0ay
nepaserncmea Kowy —
byuaxoeckozo, bepuyninu,

—  umemw npedcmasienue o
HEPABeHCmMEax Mexcoy CpeOHUMU
cmeneHHbLMU
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B nosceoneenoil srcusnu u npu usyuenuu
opyeux npeomemos:

— COCTaBJIATH U pellaTh ypaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI IIPU PEIICHUN
3aja4 APYIUX y4eOHBIX IPEIMETOB;

—  BBINOJHSTH OLEHKY IPaBAOIOA00us
PE3yIABTATOB, MOIYYAEMbIX IPH PEILICHUN
Pa3NUYHBIX YpaBHEHU, HEPABEHCTB U UX
CHCTEM IIPH PELICHNH 3a1a4 APYTHX
Y4eOHBIX TIPEIMETOB;

— COCTaBJIATH U pellaTh YPAaBHEHUS U
HEpaBEeHCTBA C MapaMeTpamHu MpH
peleHnHt 3a1a4 Jpyrux y4eOHbIX
MIPEIMETOB;

—  COCTaBJISTh ypaBHEHHUE, HEPABEHCTBO WIIN
HX CHCTEMY, OTIHMCHIBAIOIME PEATbHYIO
CUTYyaLMIO WU NIPUKIAJHYIO 3aJa4y,
HUHTEPIPETHPOBATH MOTYICHHBIE
pe3yJIbTaThl;

—  HCIOJB30BaTh MPOrPaMMHBIE CPEACTBA
MY PELIEHUH OTAEIBHBIX KJIaCCOB
YpaBHEHUHN U HEPABEHCTB

Dyukyuu

BrnaneTs MOHATHSIMU: 3aBUCHMOCTD BEJTUYWH,
(GyHKIUS, apryMEHT U 3HAUCHHE
(hyHKIIUH, 00aCTh ONPEACICHHUS U
MHOECTBO 3HAYCHUH QyHKIIMH, rpaduK
3aBUCUMOCTH, TpaduK QYHKIUH, HYIIH
(GyHKINU, TPOMEKYTKH
3HAKOMOCTOSHCTBA, BO3PACTAHUE HA
YHCIIOBOM MIPOMEXYTKE, yObIBaHUE HA
YHCIIOBOM MPOMEXYTKE, HAanOOJbIliee U
HaHUMEHbIIIee 3HaYCHNE PYHKIMH HA
YHCIIOBOM MIPOMEXYTKE, EPUOTTUECKAs
(GyHKIUSA, IEPUOJT, YSTHAS M HEUCTHAS
(yHKITUH; YMETh IPUMEHSTH 3TH
MOHSITHSI IPU PEUICHUM 33]1ay;

BJIAJICTh MTOHSATHEM CTETICHHAS! QYHKITHS,
CTPOUTH €€ TpaUK U yMETh IPUMEHSTh
CBOHWCTBA CTENIEHHOH (DyHKINH MPH
pelieHny 3aaad;

BJIa/IETh TIOHATUSIMH TTOKa3aTeTbHAS
(hbyHKIMS, SKCITIOHEHTA; CTPOUTH MX
rpadMKu 1 YMETh IPUMEHATH CBOICTBA
MoKa3aTenbHOW QYHKIIUH [IPU PEHICHUH
3azay;

BJIA/IETh TIOHATHEM JIoTapudMuIecKas
(byHKIUS; CTPOUTH €€ rpaduK U yMeTh
[IPUMEHSTh CBOMCTBA JIOrapru(pMUIECKON
(byHKITUY TIPU PEIICHUY 3a/1a4;

Locmuoicenue pesynomamos pazoena
I;

61a0emob NOHAMUEM ACUMNINOMbL U
YMenp e20 NPUMEHSMb Npu
peutenuu 3a0ay;

NPUMEHAMb MEMOoOblL PeuleHUs.
npocmenuux
oughgheperyuanbHbIX ypasHenuil
nepeo2o u 8mMopo2o NOPsOKos
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BJIA/IETh TIOHATUSMHU TPUTOHOMETPUUECKHUE
(byHKITUM; CTPOUTH UX TPAPUKU U YMETh
MPUMEHSTh CBOMCTBA
TPUTOHOMETPUICCKHUX (PYHKIUN TIPU
pelIeHuN 3a1a4;

BJIaJICTh NMOHATHEM OOpaTHast GyHKLUS,
IIPUMEHSTh 3TO ITOHATHE IIPU PEIICHUH
3ajad;

NPUMEHSTh IIPU PEILICHUH 3a/1a4 CBOMCTBA
(YHKUUH: YEeTHOCTD, IEPUOJUIHOCTD,
OTrpaHUYEHHOCTD;

IIPUMEHSTH IIPU PEIICHUU 3a1a4
npeoOpaszoBanus rpadpukoB QyHKITHI;

BJIa/I€Th TIOHATUSIMH YUCIIOBas
[I0CJIEI0BAaTENIbHOCTD, apu(MeTHIECcKas 1
reoMeTpuyecKas porpeccus;

NPUMEHSTH NP PELICHNUH 3a/1a4 CBOWCTBA U
MIPU3HAKU apUPMETHIECKON 1
FEOMETPUYECKOHN POrpeccuil.

B nosceonesHoil scusnu u npu uzyueHuu
Opyeux yueoHvlx npeomemos:

—  OIpenensTh Mo rpagukam 1
WCHOJB30BaTh ISl PEIICHUS IPUKIIaIHBIX
3aJ1a4 CBOMCTBA peasbHBIX MPOIIECCOB U
3aBUCUMOCTEN (HauboIbIIne 1
HaMEHBIINE 3HAYCHUS, TPOMEKYTKU
BO3pacTaHus 1 yObIBaHUS QYHKIINH,
MIPOMEKYTKU 3HAKOIIOCTOSIHCTBA,
ACHMIITOTHI, TOUKH Ieperuda, nepuo u
T.IL);

— HMHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOU ITPAKTUYECKOM
CUTYalllu;.

OTIPEJIEIIATH 10 rpadUKaM MpoCTEHIIne
XapaKTePUCTUKU IEPHOANICCKUX
MIPOIIECCOB B OMOJIOTHH, YKOHOMHUKE,
MYy3bIKE, PaIMOCBS3U U Jp. (AMIUTUTYA,
MEPUOJ U T.II.)

Inemenmut
Mmamemamuye
CK020
ananusa

Brnaners nonsaTuemM 6eCKOHEYHO YOBIBArOIas
reOMETPUYECKAs IIPOTPECCHUSL U YMETh
IIPUMEHSTH €0 IIPU PELIEHUU 3a4a4;

MIPUMEHSTH ISl PEIICHUS 3a7]a9 TEOPHIO
MIpEIEyOB;

BJIAJIETh MOHATHIMH OECKOHEYHO OOJIBIINE U
OECKOHEYHO MAJIbIE YHCIIOBLIE

—  Hocmuoicenue pe3yromamos
paszdena II;

—  c80600HO 61a0€mb
CMAaHOAPMHbIM ANNAPAMOM
MAmemMamu4ecko20 aHau3a 0s
BbIUUCTICHUS NPOUZBOOHBIX
yHKYUU OOHOU nepemMeHHOll;

—  C80OOOHO NpUMEHSIMb ANNAPAm
MAmemMamu4ecko20 aHau3a 0s
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[TOCJICZI0BATEIBHOCTH U YMETh
CPaBHHMBATh OECKOHEYHO OOJIBIIHE U
OCCKOHEYHO Mallble
MMOCJIEI0BATEILHOCTH;

BJIa/IETh TIOHATUSIMH: IPOU3BOTHAS (PYHKIINH

B TOYKE, IPOU3BOIHAS (DYHKIIUU;

BBIYHCIIATH IPOU3BOTHBIEC HIIEMEHTAPHBIX
(GyHKUMH 1 X KOMOMHAIHIA;
Hcclea0BaTh GYHKIUH HA MOHOTOHHOCTD
U 9KCTPEMYMBI;

CTPOUTH TPaMKU U IPUMEHSTH K
PELICHUIO 3314, B TOM YHCIIE C
napameTpoMm;

BJIaJICTh MMOHSATHEM KacaTelbHas K
rpaduky GyHKIHA U YMETh IPUMEHSTH
ero IPH PELICHUH 3a/1a4;

BJIAJICTh MOHATHAMH NEpBOOOpa3Hast
(GyHKUUs, onpeeNeHHbIH HHTEeTpa;
PUMEHSTH TeopeMy HproTona—
JleiiOHMIIA ¥ ee CIIeJCTBUS ISl PeILICHUs
3amad.

B nosceounesnotl ocusnu u npu uzyyenuu

Opyeux yueoHvlx npeomemos.

pemaTh IpUKIIaTHbIC 3a1a91 U3
Oouonorun, GU3NKH, XUMUHU, SKOHOMHUKH U
JPYTUX TMPEAMETOB, CBSI3aHHBIC C
HCCIIEAOBAHUEM XaPaKTEPUCTHUK
MPOLIECCOB;

WHTEPHPETUPOBATH NOTYUEHHBIE
pe3yIbTaTHI

uccnedosanust QyHKyuil u
nOCMpoeHus 2papuros, 6 mom
yucie uccie008anusl Ha
BbLINYKIOCTNY,

—  onepuposams noHsImMuUeM
nepeoobpazHou GyHKkyuu 0is
peuienus 3a0auy;

—  o0enademb OCHOGHbIMU
ceedeHusMuU 00 unmezpaie
Hvromona—/letibnuya u eco
NPOCMEUUUX NPUMEHEHUSIX,

—  onepuposams 6 CMAHOAPMHBIX
cumyayusx npou3800HbIMU
BBICULUX NOPAOKOB;

—  yMemb NpUMeHsms Npu peuleHuu
3a0au c8OUCMBA HENPEPLIGHBIX
dyHxyuii;

—  yMemb NpuUMeHsmb Npu peuleHuu
3a0au meopemvl Betiepumpacca,

—  yMemb GbINOHAMD
NPUOTIUINICEHHBLE BHIYUCTICHUS]
(Memoovl peuterus ypasHeHutl,
BLIYUCTIEHUS] ONPEOETIeHHO2O
uHmezpana);

—  yMemb NPUMEHAmMb NPUNLOJICEHUe
NPOU3BOOHOI U ONPEOeSIeHHOZ0
UHmMe2paIa K peueHuro 3a0ay
ecmecmeo3HaHus,

—  grademv NOHAMUSIMU BMOPAsL
nPOU3BOOHASL, BLINYKILOCHb
epaguka Gynxyuu u ymems
uccnedosamv yHKyuio Ha
8bINYKIOCTID

Cmamucmuk
a u meopus
eeposimuocme
i, 1o2uKa u
KoMOuHamop
uka

OHepHpOBaTL OCHOBHBIMH OITMCATCIIbHBIMU

XapaKTepUCTUKAMU YHCIOBOTO Habopa,
MOHSATHEM T'€HEepaIbHasi COBOKYIITHOCTb U
BBIOOPKO U3 Hee,

OIIEpUPOBATh IOHATUAMMU: YACTOTA U
BEPOATHOCTH COOBITHS, CyMMa H
[IPOU3BEJIEHUE BEPOSITHOCTEN, BEIYUCIIATE
BEPOSITHOCTH COOBITHH Ha OCHOBE
MIOJICYETA YKCIIa HCXO/0B;

BJIaJIETh OCHOBHBIMU IIOHATHAMU
KOMOMHATOPUKH U YMETh X IPUMEHSTH
IIpY PELLIECHUN 33/1a4;

HUMETb IpecTaBiIeHre 00 OCHOBaX
TEOPHUH BEPOSITHOCTEW;

HAMETh IIPEACTABICHHUE O JUCKPETHBIX U
HEIPEPBIBHBIX CIIy4YalHBIX BEIMYMHAX H
pacrpeneneHusx, 0 He3aBUCUMOCTHU
CIIy4alHBIX BEJINYHH;

HAMETH NIPEACTABICHUE O
MaTeMaTHYECKOM O’KHJAaHUH U

Hocmuoicenue pezynomamos paszoena
I;

umMemb npedcmagieHue o
YEeHMPAIbHOU NPeoebHOU
meopeme;

uMems npedcmasieHue o
66100pOUHOM KOIDuyuenme
Koppensyuu U JuHeuHou
peepeccuul;

umemsv npedcmasieHue o
CMAMUCMUYecKux eunomesax u
npogepKe CMamucmu4ecKko
2unomesvl, 0 CMAamMuUcImuKe
Kpumepus u ee ypogHe
SHAYUMOCHU,

umenio npedcmaeﬂeuue 0 Ce43U
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Aucnepcun CJ'Iy‘lafIHLIX BCJINYHH,
— HUMCTb NPCACTABICHUC O COBMCCTHBIX
pacrpeaciICHusIX CHy‘IaﬁHLIX BCIIMYHMH,

— TIOHHUMAThb CYThb 3aKOHA OOJIBIIKX YUCET U

BbIOOPOYHOTO METOJa U3MEPEHHS
BEPOSITHOCTEH;
—  HUMETh NPEJACTABICHUE O HOPMAJIbHOM

pacupezieieHuH U IpuMepax HOPMaJIbHO

pacmipeieleHHbIX CIyYaiiHbIX BEJTHYNH;
—  WMEeTh MPEACTaBICHIE O KOPPEIISAIHH
CITyYaiHbIX BEJIMYHUH.

B nosceoneenoi srcusnu u npu usyuenuu
opyaux npeomemos:

—  BBIYHUCIIATH WK OUCHUBATH BEPOATHOCTU

COOBITHIA B pealIbHON JKU3HH;
—  BBIOMpaTh METOJIbI MTOAXOIAIICTO
MIpeICTaBICHUS M 00paOOTKH JaHHBIX

IMAUPUYECKUX U MEOPEMUUECKUX
pacnpeodenenuil,

umems npedcmasieHue o
KOOUpOBanul, 080UYHOU 3aNUCU,
0souuHoM Oepese;

611a0emb 0CHOBHBIMU NOHAMUAMU
meopuu epaghos (epagp,
sepuiuna, pedpo, cmeneHs
8epuLLUHbL, Hymb 8 2paghe) u
yMemb NPUMEHIMb UX npu
peutenuu 3a0ay;

umemuv npedcmasienue 0 0epesvbsix u
YMemb NPUMEHSINb HPU PEUUEHUU
3a0au;

81a0emb NOHAMUEM CEA3HOCNb U
ymembv NPUMEHANTb KOMNOHEHRNbL
CeA3HOCmMuU npu peieruu 3adaq;

yMemb 0cyuecmsniams nymu no
pebpam, 06x00bl pebep u gepuiut

epaga;

umems npedcmasnenue 06
IUNEPOBOM U 2AMUTILINOHOBOM
nymu, umems npeocmasienue o
MPYOHOCMU 3a0a4U HAXOHCOECHUS.
2aMUNLIMOHO0BA NYMU;

—  enaoemsb NOHAMUAMU KOHEYHbIE
U cyemmvie MHOJICECMead U
YyMemb UX NPUMEHsIMb Npu
peutenuu 3a0ay;

—  yMemb NPUMEHIMb MeMoO
mamemamudeckou UHOYKYul,

—  YyMemb NPUMEHIMb NPUHYUN
Jlupuxne npu pewenuu 3adau

Texcmoevie
3a0auu

— Pemiars pa3Hble 3a/1a4n MOBBIIIIEHHON

TPYAHOCTH;
—  aHaJIM3upOoBaTh YCIOBHE 33Ja4H,

BBIOMPATh ONTUMAJIBHBINA METO PEIIEHUS

3aJla4M, paccMaTpUBas Pa3InIHbIE
METO/BbI;
—  CTPOUTH MOJIEJIb PEUICHUS 3aa4H,

MIPOBOJUTH JOKA3aTCIbHBIC PACCYKIACHUA

MIPH PEIICHUH 33]1a4u;
— pemiath 3aj1a4u, Tpedyromme nepedbopa

BapHaHTOB, IPOBEPKH yCIOBHUI, BEIOOpa

OINITUMAJIBHOI'O pE3YyJIbTATA,
— AHaJIM3UPOBATh U UHTCPIIPETUPOBATDH
ITOJIYYCHHBIC PCIICHUA B KOHTCKCTC

YCJIOBUS 3a4a4H, BLI6I/IpaTI> pCUICHUS, HC

Locmuosicenue pesynomamos pasoena
|
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MIPOTUBOpEYAIUEC KOHTEKCTY;

— TEPEeBOJUTH MPH PEIICHUU 3a1a41
nH(pOpMAITHIO U3 OTHOU (HOPMBI 3aITHCH B
JPYTYI0, UCTIONB3YsI TPHU HEOOXOMMOCTH
CXEMBI, TaOJIUIIBI, TPAPUKH, TUATPAMMEI.

B nosceoneenoil srcusnu u npu usyuenuu
opyeux npeomemos:

— pemiath NpakTHYECKHE 3a1a41 U 331241
13 IPYTUX NPEAMETOB

T'eomempusn

— Bnanets reoMeTpu4ecKUMHU MOHATHAMHE
IIPY PELICHUH 33/1a9 ¥ IPOBEACHUN
MaTEeMaTHYECKUX PACCYKIACHHIA;

—  CcaMOCTOSITeNIFHO (hopMyIMpOBaTH
OIpe/ICIICHHsI TEOMETPUICCKUX (PUTYP,
BBIJIBUT'aTh THUIIOTE3BI O HOBBIX CBOMCTBAX
U TIPU3HAKaX T€OMETPUYECKUX QUTYp U
00OCHOBBIBATH HJIM ONPOBEPIaTh HX,
00001IaTh WM KOHKPETH3UPOBATh
pe3yNbTaThl Ha HOBBIX KJIaccax QUryp,
MPOBOJUTH B HECIIOKHBIX CITydasix
KiaccuuKaiuo GUryp mo pazaIudHbIM
OCHOBaHUSIM;

—  HCCIEeIO0BaTh YEPTEXKH, BKIIOYAs
KOMOMHANWU GUTyp, N3BICKATh,
MHTEPIPETUPOBATH U TIPEOOPa30BHIBATH
WHPOPMAILIUIO, TPECTABICHHYIO Ha
geprexax;

— pemath 3aJa4l T€OMETPHUYECKOTO
COZIep)KaHUsl, B TOM YUCJIC B CUTYalUsX,
KOT/Ia aJITOPUTM peIIeHHs He CIeyeT
SIBHO M3 YCJIOBHS, BBITIOJHSTh
HEOOXOANMBIE IS PEIICHHs 3a1a91
JIOTIOJIHUTEIIbHBIC TIOCTPOCHHUSI,
UCCIIe0BaTh BOBMOXXHOCTh IPUMEHEHUS
TeopeM U GopMyIt JUI pelIeHus 3a1a4;

— yMeTh GopMyIIMpOBaTh U TOKA3bIBATh
reOMETPUUCCKUE YTBEPIKICHNUS;

—  BIAJCTh MOHATHIMH CTEPEOMETPHH:
MpHU3Ma, MapasuieNienune/1, THpaMua,
TETpadap;

— HMETh NPEJCTaBICHUS 00 aKCHoMax
CTEPEOMETPHH M CICICTBUSIX U3 HUX U
YMETh IPUMEHSTh UX [IPU PEIICHUH
3aj1ad;

—  yMeTh CTPOUTH CEUCHUS
MHOTOTPaHHUKOB C UCIIOJIb30BaHUEM
pa3IUYHBIX METO/IOB, B TOM YHUCIIC U
METOJIa CIIE/I0B;

—  HUMETh MPEICTaBICHHE O
CKPCIIUBAIOIINXCS TIPSIMBIX B
MPOCTPAHCTBE U YMETh HAXOANUTh YTOJT U
PacCTOsTHAE MEKITY HUMH;

— TNPUMEHATH TEOPEMBI O NapaICIbBHOCTH
IPSMBIX ¥ TUIOCKOCTEH B MPOCTPAHCTBE

Hmemwv npedcmasnenue 06
AKCUOMATNUYECKOM Memooe;
61a0emb NOHAMUeM
2eomempuuecKue Mecma moiex 8
npocmpancmee u ymemn
NPUMEHSIMb UX OISl PeueHUs
3a0ay;

YyMemb NPUMEHSING OJisl PEUEHUS.
3a0ay cEOUCMEA NIOCKUX U
08Y2PAHHDBIX Y208,
Mpexepanno2o yenda, meopembl
KOCUHYCO8 U CUHYCO8 OJISL
MpexepanHo2o yeua;

61a0emv NOHAMuUem
NePReHOUKYISIPHOE CeueHUe
nPU3MbL U YMemb NPUMEHSIND €20
npu peuteHul 3a0au;

umems npedcmasienue o
080UCMBEHHOCIU NPABUTLHBIX
MHO202DAHHUKOG,

81a0emsb NOHAMUAMU
YEHMPATbHOE U NAPAIETbHOE
NPOEKMUPOBanUe U NPUMEHSIMb
UX NPU ROCMPOEHUU Ceyenul]
MHO202DAHHUKOB MEMOOOM
npoexyui,

umems npedcmasienue o
paszeepmie MHO20SPAHHUKA U
Kpamuatiuem nymu na
NOBEPXHOCHU MHO20SDAHHUK A
umMems npedcmasieHue o
KOHUYECKUX CeUEHUSX,

umMems npedcmasienue o
Kacarowuxcs cghepax u
KOMOUHAYUU Mel 8DAUECHUSL U
yMenb NPUMEHSIMb UX Npu
pewenuu 3a0a4;

NPUMEHSMb NPU PEUEHUU 300aY
GPopmyny paccmosHusi om mouKu
00 NIOCKOCMU,

81a0emb PAHLIMU CHOCOOAMU
3A0aHUs NPAMOU YPAGHEHUAMU U
yMemb NPUMEHSAMb NPU PeuleHUn
3a0au;

NPUMEHSMb NPU PEUeHUU 3a0aY
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MIPU PELICHUH 3a/ay;

YMETh NPUMEHSTH NapajieabHoe
IIPOCKTUPOBAHUE AJIS1 U300pasKEeHUS
uryp;

YMETb IPUMEHATH NEPIEHANKYIIPHOCTH
MPSIMOM U TJIOCKOCTH MPH PELICHUU
3ajad;

BJIaJIeTh MMOHATUSIMH OPTOTOHATIBHOE
IIPOCKTUPOBAHHUE, HAKJIOHHBIE U UX
MPOEKIIH, YMETb IPUMEHATH TEOPEMY O
TpeX MepIEeHINKYIApax NPy pelIeHUH
3ajad;

BJIaJI€Th IOHATHSMHU PACCTOSIHUE MEXILY
¢urypamu B IpoCTPaHCTBE, OO
MEPIEHANKYIISP ABYX CKPEIIHBAIOLIHXCSI
MPSMBIX U YMETh IPUMEHSTH UX IPU
peILICHUH 3a/1a4;

BJIaJI€Th OHATHEM YIOJ MEXIY IPAMON
U TIOCKOCTBIO U YMETh IPUMEHSITH €r0
IIPU PELICHUH 3aay;

BJIaJIETh MOHSATHSIMU JABYTPaHHBIN YTOJI,
YIOJI MEXKAY MIIOCKOCTSIMH,
MepIeHINKYIISIPHBIC TNIOCKOCTH B YMETh
MPUMEHSTH UX TIPU PEIICHUH 3a/1a4;
BJIaJICTh MOHATHSIMU TIPU3Ma,
napaienenuIiesl ¥ IPUMEHITh CBOUCTBA
napaJieNenuIie/ia TPy peleHnH 3a/1a4;
BJIaJI€Th MOHATHEM IPSMOYTOIbHBIN
napaieNieIe/l ¥ IPUMEHSTD €T0 MpH
pelLIeHnH 3a/1a4;

BJIaJIETh MOHATHSIMU THPaMUIa, BUJIbI
MUPaMH, 3JIEMEHTHI IPaBUIbHOM
MUPaMHUJIBI 1 YMETh IPUMEHSTh UX MIPH
pelLIeHnH 3a/1a4;

HUMETh NpEICTaBICHUE O TEOpEMe
Oiinepa, NpaBUIBHBIX MHOTOTPaHHUKAX;
BJIaJI€Th MOHATHEM IUIOLIA I
MOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh
MPUMEHSITh €T0 MPH PElICHIH 33/1a4;
BJIJIETh MOHSATHSIMHU TeJla BpaIeHHS
(umnMHAp, KOHYC, Wap u cdepa), ux
CeUeHHS U YMETh IPUMEHSTh UX MIPH
pellieHu! 3a/1a4;

BJIAJIETh MMOHATUSIMH KacaTelbHbIC
MpSIMbIE U MJIOCKOCTH U YMETh
MPUMEHSTD U3 IPH PELLICHUH 3a/1aY;
HUMETb NPEACTaBICHHS O BIIMCAHHBIX U
OIMCAaHHBIX chepax U yMETh NPUMEHSATh
WX NIPY peLICHUH 3a]ay;

BIIAJIETh TIOHSITHSIMU 00HhEM, 00HEMBI
MHOT'OT'PaHHUKOB, TEJI BPALICHUS U
IIPUMEHATh UX IPU PEILICHUN 3a/1a4;
HUMETb NPEACTaBICHUE O Pa3BEPTKE
LWINHAPA U KOHYca, IJI0IaIu
MOBEPXHOCTH LMJIMHAPA U KOHYCa, YMETh
IIPUMEHATh UX IPHU PEIICHUN 3a/1a4;
HUMETb NpeACTaBICHHE O TUIoMAnu cepsl

u doKazamenvbcmee meopem
BEKMOPHDIL MEMOO U Memoo
Koopounam,

umems npedcmasienue 0o
aKcuomax oovema, NPUMeHsms
opmynvl 06bemos
NPSAMOY20JIbHO2O
napannenenuneoa, npusmsl u
nupamudsl, mempas’opa npu
peuteHuu 3a0ay;

NpUMeHsMb meopembvl 00
OMHOUEHUSAX 00bEMO8 NpU
peutenuu 3a0ay;

NPUMEHAMb UHmMe2pa sl
BbIUUCTIEHUS] 00HEMOB U
nosepxHocmell mei 8paujenus,
BLIYUCTICHUS NIOWAOU
cghepuueckozo nosca u obvema
Wapoeo2o ciosi,

uMemb nPe0CmaesieHue O
O0BUIICEHUSAX 8 NPOCMPAHCIEE:
napanierbHoM neperoce,
CUMMempPUU OMHOCUMETHHO
NIOCKOCMU, YeHMPATbHOU
cuMMempuu, nogopome
OMHOCUMENLHO NPSIMOL,
BUHMOBOU CUMMEMPUL, YMEMb
NPUMEHANb UX NPU PeleHUU
3a0ay;

umems npedcmagieHue o
RIOWA0U OPMOSOHATLHOU
npoexyuiL,

umems npedcmasgienue o
MpexepaHHoM U MHO202PAHHOM
yene u NPUMEHsIMb C80UCMEa
IIOCKUX Y2108 MHO20SDAHHO2O
yena npu peulenuu 3a40ay;
umems npedCmagieHust o
npeobpazosanuy no0ooOus,
20MOmemuy U ymems
NPUMEHSIMb UX NPU PeUeHUU
3a0au;

yMemb peuams 3a0a4u Ha
RIOCKOCMU Memooamu
cmepeomempuu;

yMemb NPUMEHSING (OPMY bl
00veMo6 npu peutenuu 3a0ay
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Y yMETh IPUMEHSTH €T0 IIPH PEIICHUU
3ajad;

YMETh pelaTh 3a/1a4i Ha KOMOWHAIUH
MHOTOTPaHHUKOB H TEJl BPaIllCHHUS;

HUMETh TPEICTaBICHHUE O TOJIO0UH B
MIPOCTPAHCTBE M YMETh pPelaTh 3a/1a4d Ha
OTHONICHHE 00BEMOB H TUTOMIAICH
MTOBEPXHOCTEH MOTOOHBIX QUTYD.

B nosceonesnoti sicuznu u npu usyd4eHuu

opyeux npeomemos:

COCTaBJISITh C UCTIOIH30BAHUEM CBOWCTB
FEOMETPHUYECKUX (PUTYP MaTEMATHUSCKUE
MOJIETIH JUTSI pEeIISHUs 3a/1a4
MIPAKTHYECKOTO XapaKTepa U 3a7ad u3
CMEKHBIX JUCUUILINH, HCCIEJOBATh
MOJTyYCHHBIE MOJICTH U
HWHTEPIPETHPOBATH PE3YyIbTAT

Bexmoput u Bnageth MOHATUAMU BEKTOPBI U UX Locmuoicenue pesynomamos pazoena
Koopounamal KOOPAWHATHI, I;
¢ YMETH BBITIONHSATH OTIEPaIlu HaJ
npocmpancm BEKTOpPaMU; —  Haxooumbw obvem
e HCIIOJIb30BaTh CKAJIAPHOE TPOU3BEACHUC napanienenuneda u mempa’opad,
BEKTOPOB TIPH PEIICHUH 33124, 3A0AHHBIX KOOPOUHATNAMU CBOUX
NPUMCHSITh YPAaBHCHUE INIOCKOCTH, 6EPULUHR,
(hopMyITy pacCTOSTHUS MEXITYy TOUKAMH, —  3a0a6amo NPAMYIO 8
ypaBHEHHUE cephl IPH PEIICHUH 33134, npocmpascmee;
MPUMEHSTh BEKTOPBI M METOJ] KOODJMHAT | — HAXOOUMb pAcCmosHue om
B IIPOCTPAHCTRE MPH PEIICHUU 3a/1a4 MOYKU 00 NAOCKOCMU 6 CUCeMe
KOOpOuHam,
—  HAX00Umv PacCmosHUe MeNCOy
CKPeWUBArOUWUMUCS NPAMBIMU,
3A0AHHBIMU 8 CUCTeMe
KoopouHam
Hcmopusn Nmeth nipeicTaBieHue 0 BRI Jocmuoicenue pesynomamos pazoena
Mamemamux BBIAFOIINXCS MATEMATHKOB B Pa3BUTHE ]
u HayKH;
[TOHUMATh POJIb MATEMATHKH B PA3BUTHH
Poccun
Memoowt Hcnons30BaTh OCHOBHBIE METO/IBI Jlocmuoicenue pezyromamos pasoena
mamemamux JI0Ka3aTeJIbCTBA, IIPOBOIUTH I;
u JTOKA3aTeILCTBO M BBITOIHATE

OIIPOBEPKECHHE;
MIPUMEHATL OCHOBHBIC METO/IbI PCHICHUA
MaTeMaTUYECKUX 33/1a4;

Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN B PUPOAE
XapaKTepU30BaATh KPacoTy U
COBEPILIECHCTBO OKPYXKAIOLIET0 MUPA U
MIPOU3BEIEHUN UCKYCCTBA;

MIPUMEHATH POCTEHIIINE TPOrpaMMHBIE
CPECTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU
peLIeHNN MaTeMaTU4eCKUX 3a/1a4;
T10JIb30BAThCs! PUKJIAHBIMU

NpUMeHAMb MamemamuiecKue
SHAHUSL K UCCLE008AHUIO
OKpYJHCcaiouwe2o Mupa
(modenupoganue uzuyeckux
npoyeccos, 3a0a4u IKOHOMUKUL)
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MporpaMMaMH ¥ POrpaMMaMH
CHMBOJIbHBIX BBIYUCIICHUHN JUIs
HCCIICJOBaHMS MAaTEMaTH4YECKHX 00BEKTOB

Opranunsanus v cofepKaHue OLeHOYHBIX IIPOLeYp

CrapToBasg JAMAarHoOCTHKAa HpPEJICTaBiIsIET CcOO0OM IpoLEeAypy OLIEHKM TOTOBHOCTH K
00y4YeHHUIO Ha YPOBHE CPEAHETO 001Iero oopa3oBaHusl.

CrapToBass JMAarHOCTHKa OCBOCHHUS METANpEeIMETHBIX pPE3yJIbTaTOB IMPOBOAUTCS
aJMUHHCTpaIel oOpa3oBaTesbHON OpraHu3anuu B Havane 10-To kiacca M BBICTyHaeT Kak
OCHOBa (TOYKa OTCueTa) JJIs OLEHKU IUHAMHKH OOpa3oBaTeNbHBIX JOCTHxeHHH. OObeKkTaMu
OLICHKHU SIBIISIIOTCSA CTPYKTypa MOTHMBALlUM M BIAJCHUE IO3HABATEJIbHBIMH YHHUBEPCAIbHBIMU
y4eOHBIMU JICHCTBUSIMU: YHHUBEPCATbHBIMU U CHEHU(PUYECKUMHU MJII OCHOBHBIX Y4EeOHBIX
PEeIMETOB MO3HABATENIbHBIMU CPEJCTBAMH, B TOM YHCIIE: CpeIcTBaMU paboThl ¢ HHpOpMalueH,
3HAKOCUMBOJIMYECKUMHU CPEJICTBAMU, JIOTUYECKUMU OTEepaLUsIMHU.

CrapToBas AMAarHOCTUKA TOTOBHOCTH K HM3YUEHHUIO OTAEJbHBIX MPEAMETOB (pa3/elioB)
MIPOBOJIUTCS YUUTEJIEM B Hauaje U3y4eHHs PEIMETHOTO Kypca (pa3jaena).

PesynbpTaThl CcTapTOBOM JMArHOCTHKHU SIBJISIFOTCSI OCHOBAaHUEM JUIsl KOPPEKTUPOBKHU
y4eOHBIX TPOrpaMM M HHAWBUAYAIN3ALUN Y9eOHOU NEeATETBbHOCTH (B TOM YHCIE B paMKax
BbIOOpa YpOBHSI M3yY€HHs MPEAMETOB) C YUYETOM BBIJEICHHBIX AaKTYaJbHBIX MpPOOJIEM,
XapaKTEePHBIX JJIS KJlacca B LEJIOM U BBISBIEHHBIX TPYIII PUCKA.

Tekymiass oOleHKa MpeAcTaBiIseT co00l Mpoueaypy OLEHKH HHIWBUIYaIbHOTO
MNPOJBMKECHHUSI B OCBOCHHMHM Y4eOHOHl mporpammbl Kypca. Tekylias OIleHKa MOXET ObITh
dopMupytomieii, T.e. MOJAEPKHUBAIONICH ¥ HANpaBISAOLIIEH ycwiusg oOyvarouierocs, u
JTUArHOCTHYECKOM, CIIOCOOCTBYIOIICH BBISBICHHIO M OCO3HAHUIO YUHMTEIEM U OOydaroImuMCs
CylLIeCTBYIOIIUX MpobsieM B 00yueHnH. OObEKTOM TEKyIIel OLIEHKU SBISIOTCS MPOMEXYTOUHbIE
IpeIMEeTHBIE IUTAHUPYEMbIE 00pa30BaTeIbHbIE PE3YIbTATHI.

B xoze onieHk# c(popMHPOBAaHHOCTH METANPEAMETHBIX PE3YJIbTATOB 00YUEHHS] pEKOMEHIYETCS
0c000€e BHUMaHUE YEINATh BbISIBICHUIO MPOOJIeM U (pUKCallUK YCIEIIHOCTH
MPOJIBIDKCHHUSI B  OBJIQJICHUM KOMMYHHKATHBHBIMH YMEHUSIMH (YMEHHEM BHHUMATEIIBHO
OTHOCHUTBCSI K UYKOM TOYKE 3pEHHs, YMEHHEM pPaCCy’KJIaTh C TOUKHM 3pEHHUsl coOecelHUKa, He
coBmajaroleil ¢ COOCTBEHHOM TOYKOM 3peHHs); WHCTPYMEHTaMH caMO- U B3aUMOOLEHKU;
WHCTPYMEHTaMH W  TpUEeMaMd  TIOMCKOBOM  JI€ATENbHOCTH  (CrOocOOaMHU  BBISBICHUS
MPOTUBOPEUMIl, METOJOB IMO3HAHUS, aJCKBAaTHBIX 0a30BOM OTpaciu 3HAHUS, OOpaIIeHHS K
HAJCKHBIM HCTOYHUKAM HHQOpMAIMH, J0Ka3aTeNbCTBAM, Pa3yMHBIM METOAaM U croco0am
NPOBEPKH, HCIOJIB30BAHUSA DPA3JIUYHBIX METOJOB U CHOCOOOB (uKcaluu HHPOpMaLuu, ee
npeoOpa3oBaHus U UHTEPIPETAIIUN).

B Tekymieil onieHke UCONb3yeTcsl BECh apceHal popM U METOJOB NMPOBEPKH (YCTHBIE U
MUCbMEHHBIE OIPOCHI, MPAKTUYECKHE pabOThl, TBOpUECKHE PaOOTHI, yueOHbIE MCCIIECIOBAHUS U
y4eOHbIe IPOEKTHI, 3aJJaHUSI C 3aKPBITHIM OTBETOM M CO CBOOOJHO KOHCTPYHUPYEMBIM OTBETOM -
MOJIHBIM M YaCTUYHBIM, HUHIMBUIyalIbHbIE U TPYIIOBBIE (POPMBI OIIEHKH, CAMO- U B3aUMOOIIEHKa
u 1p.). Betbop dopm, MeTonoB u mMojaenel 3agaHuil onpenenseTcs 0COOEHHOCTSIMU MPeIMETa,
0COOEHHOCTSIMU KOHTPOJIbHO-OLEHOYHOU JIESTEIbHOCTH YUUTEJIS.

Pe3ynbrarhl Tekyled OIEHKH SIBISFOTCS OCHOBOHM JUIsl WHIWBHUIyaTH3alldd YIeOHOU
JeSITeIbHOCTH U KOPPEKTUPOBKH WHAMBHUIYAIbHOTO Y4€OHOIO IJIaHa, B TOM YHCIIE U CPOKOB
U3y4YeHHs TeMbl / pasjena / MpeIMeTHOTO Kypca.

TemaTnueckass OleHKa MpencTaBiseT coOoil mpoueaypy OLEHKH YPOBHS JTOCTHIKEHUS
MPOMEKYTOUHBIX TUIAHUPYEMBIX PE3yJbTaTOB MO MPEIMETy, KOTOpPbIe MPUBOISATCS B Y4EOHBIX
METOJUYECKIX KOMILIEKTaX K y4eOHMKaM, BXOJAIINX B (eiepalibHbIi NIepedeHb, U B PabOunx
nporpammax. Ilo mpeameram, BBOOUMBIM 00pa3oBaTEIbHON OpraHU3alMe CaMOCTOSTENBHO,
MJIaHUPYEMbIE PE3yNbTaThl YCTAaHABIMBAIOTCS CcaMOM 00pa3oBaTEIbHOM  OpraHHW3allve.
OneHouyHbIe MpOLEAYpPhl MOAOUPAIOTCS TaK, YTOOBI OHU TMPEIYyCMaTPUBAIM BO3MOKHOCTh
OLICHKH JIOCTH)KEHHUS BCEM COBOKYNMHOCTH IUIAHMPYEMBIX pPE3yJbTaTOB U KaXAOro M3 HHX.
Pe3ynbrarhl TeMaTHUECKOW OIICHKH SIBJISIOTCS OCHOBAHHEM [IJISl TEKYIIEH KOPPEKIMH y4eOHOMH
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JESATENIBHOCTH U €€ MHANBU Ty aJIN3aLINH.

[Toptdonmo npeacrasisier codoil mpoueaypy OLEHKH TUHAMUKHA Y4eOHOH M TBOPUECKOM
AKTUBHOCTH OOYYalOLIErocs, HAIpPaBICHHOCTH, IIUPOTHl WM H30MPATEIHbHOCTH HHTEPECOB,
BBIPQKEHHOCTHU MPOSIBICHUIM TBOPUYECKON MHUIIMATUBBI, & TAKXKE YPOBHS BBICIIUX JOCTH)KEHUH,
JeMOHCTPUPYEMBIX JaHHBIM oOOyd4aromumcs. B mopTdonano BKIIOYAIOTCA Kak JOKYMEHTHI,
buKcupyromue IOCTHXKEHUS oO0ydaromerocss (HampuMmep, HarpajHble JHCTBI, JAUIJIOMBI,
cepTuduKaThl yyacTHsi, pelieH3UH, OT3bIBbI HA pabOThHI U MPOY.), TaK U ero padboTsl. Ha ypoBHe
cpenHero oOpa3oBaHMsI MPHOPUTET HpU OTOOpE JOKYMEHTOB Ui MNOPT(HOIMO OTAaeTcs
JOKYMEHTaM BHEIIHMX OpraHu3aluil (Harpumep, cepTU(UKATHl YYacTHsl, TUIUIOMBI U TPaMOThI
KOHKYpPCOB M OJIMMIINAJ, BXoAAuuXx B [lepeueHp onmMIuaa, KOTOPBIA €KEroJHO YTBEPKAAETCS
MunucrepcTBOoM o0pa3oBanus U Hayku P®D). Ot6op paboT M OT3BIBOB JyIsl MOPTHOIHO BEASTCS
caMUM OOYyYalolUMCSi COBMECTHO C KJIACCHBIM PYKOBOJHUTENEM U MpPH YYacTUU CEMBHU.
Bxirouenne kakux- 100 MarepuasioB B mopTdonauo 0Oe3 coriacus oO0ydaromerocs He
nomyckaercs. [loprdonmo B yacTu mogOOpKu JOKYMEHTOB (POPMHUPYETCS B SJIEKTPOHHOM BHUJIE B
TE€YeHHE BceX JIeT oOydeHHs B OCHOBHOW U cpeaHel mikosie. Pe3ynbpTaThl, MpeacTaBiIeHHbIE B
nopTQOINO0, UCTIOTB3YIOTCS TP MOCTYIUICHUH B BBICIINE YUCOHbIC 3aBEICHUSL.

BuyTpeHHuii MOHMTOpPMHI 0Opa30BaTEJbHOM OpraHu3aluu MpeACTaBiIsgeT co00il
IpOLEAYpbl OLEHKH YPOBHS JIOCTH)KEHUS INPEAMETHBIX M METANpPEAMETHBIX pe3ysbTaToB, a
TaK)K€ OLIEHKU TOM YaCTU JUYHOCTHBIX PE3YyJbTaTOB, KOTOPHIE CBA3aHBI C OLIEHKOW IOBEJICHUS,
MpUJIeKAHUsI, a TAKKe C OLIEHKOW TOTOBHOCTH W CIHOCOOHOCTH JeNaTh OCO3HaHHBIM BBIOOP
Oynyueit mpodeccun. Pe3ynbrathl BHYTPEHHETO MOHUTOPUHIA SBISIOTCS OCHOBAHUEM ISt
pEKOMEH 1AMl IO TEKYyIeH KOPPEKLIUU yueOHON AeITeTbHOCTU U €€ WHIANBUAYTH3aI[IH.

[IpoMexyTouHass  aTTecTaluds  MPEACTaBIseT CcoOOW  mpoueAaypy  aTTecTaluu
o0ydaromuxcsi Ha YpOBHE CpelHero olmiero oopa3oBaHUs U MPOBOJUTCS B KOHIE Yy4eOHOTO
rojia 1o KaxJaoMy nsydaemMomMy npeamery. IlpomexxyTounas arrectanusi IpoBOAUTCS HA OCHOBE
pe3yNbTaTOB HAKOIUIEHHOW OIIEHKM M PE3yJIbTaTOB BBIMOJIHEHUS TEMaTHMYECKUX IMPOBEPOUHBIX
paboT ¥ MOXKET OTpaXkaThbCsl B IHEBHUKE.

[TpomexyTouHass oueHKa, (UKcHpyromas AOCTH)KEHHWE TPEAMETHBIX IJIaHUPYEMbIX
pe3yJNbTaTOB UM YHHUBEPCAIbHBIX Y4EOHBIX IEHCTBMI Ha ypOBHE HE HIKE 0a30BOro, SIBIISETCS
OCHOBaHMEM sl TepeBoja B CIEAYIOIIMA Kjacc W s Jomycka oOydaromerocss K
rOCyapCTBEHHOW WTOTOBOM arrecTaluu. B ciydyae HMCHOIB30BaHUS CTaHAAPTU3UPOBAHHBIX
U3MEPUTENIbHBIX MaTepHalloB KPUTEPHH JTOCTHKEHUS/OCBOEHHs y4yeOHOro mMarepuaia 3a1aercs
Ha ypOBHE BBINIOJHEHUsI HEe MeHee 65 % 3amaHuil 6a30BOro ypoBHsS WM MosydyeHus 65 % or
MaKCHUMAIIbHOTO 6asljia 3a BHINOIHEHHE 3a1aHuii 6a30B0ro ypoBHs®,

[Topsimox mpoBeneHUs MPOMEKYTOUHOM aTTecTalluu perjameHtupyercs 3akoHoMm «O06
oOpa3oBanuu B Poccuiickoii ®Denepanun» (ctathst 58) W JTOKATbHBIM HOPMATHUBHBIM aKTOM
00pa30BaTeIbHOI OpraHu3allny.

I'ocynapcTBeHHasi UTOTOBasi aTTeCTAIUSA

B cootBerctBUmM co cratheir 59 3akoHa «O06 oOpazoBanuu B Poccuiickoit deneparum»
rocyapcTBeHHas utoropas arrectauus (ganee - ['MA) sBnsercs o0s3aTenbHO mpouenypoil,
3aBEpIIAIONICH OCBOEHHE OCHOBHOW 00pa3oBaTebHOM MPOTpPaMMBbl  CPEIHETO  OOIIETo
oOpazoBanus. [Topsnok nmposenenus ['IA, B Tom uncne B ¢popMe €IMHOTO TOCYJapCTBEHHOTO
9K3aMeHa, ycraHaBnuBaercs Ilpukazom MuHnucrepcTBa oOpa3oBaHHMs W Hayku Poccuiickoit
denepanuu.

I'MA npoBomutcs B (Qopme eaumHoro rocynapctBeHHoro osk3ameHa (EID) c
UCTIOJIb30BAHUEM KOHTPOJIBHBIX M3MEPHUTEIbHBIX MAaTepHuajoB, MPEACTABISAIONUX COOOU
KOMILJIEKCH 3a/laHuil B CTaHAapTU3UPOBaHHOW (opme U B (opMe YCTHBIX U IMHUCHBMEHHBIX
HK3aMEHOB C HMCIIOJIb30BAaHUEM TeM, OWJIETOB M T.JA. (FOCYJapCTBEHHBIM BBITYCKHON SK3aMeH -
I'BD).

K rocynmapcTBeHHO# MTOTOBOM aTTECTAIllMU JOMYCKACTCS OOYYarOIIMIACs, HE WMEIOIIHMA

* B nepuoa BBeaenus ®I'OC COO aonyckaercsi yCTAHOBJIeHHE KPUTEPHsI 0CBOEHHsI YUeOHOI0 MaTepuaja Ha
ypoBHe 50% oT MakcHUMaJIbHOI0 0aJlJ1a 3a BbINOJIHEHH e 3aiaHHil 0230BOr0 ypOBHSI.
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aKaJeMUYEeCKON 3a/I0JDKEHHOCTH M B TOJHOM OOBEME BBINOJIHMBIINKM y4eOHBIM IUIaH WU
UH/IMBUYalbHBI y4eOHbIM IUIaH, €CIM HMHOE HE YCTAaHOBJICHO TMOPSIKOM MPOBEACHUS
TOCYJapCTBEHHOM  WTOrOBOM  aTTeCTallid IO  COOTBETCTBYIOIIMM  0Opa3oBaTeIbHBIM
nporpammam. Y cioBuem jomycka k ['MA sBisieTcst ycnenHoe HanucaHue UTOrOBOro COYMHEHUs
(M3110KEHMsT), KOTOPOE OLIEHUBACTCS MO €AMHBIM KPUTEPHSM B CUCTEME «3a4eT/HE3a4eT.

B cootBerctBun ¢ ®I'OC COO rocymapcTBeHHas utorosas arrecranus B gopme EID
MIPOBOAMTCS MO 005A3aTENbHBIM IIPEIMETaM U MPeIMETaM M0 BbIOOPY 00yUaroIuXCs.

Jns  npeanMeToB 1O BBIOOPY — KOHTPOJIBHBIE — M3MEPHUTENBHBIE  MaTepUalIbl
pa3palaThIBalOTCS HA OCHOBAHMU IUIAHUPYEMBIX PE3YJIbTaTOB OOYy4YEeHUs AJisl YriTyOJIeHHOIrO
YpPOBHSI u3yueHus npeamera. [Ipm 3TOM MuUHHManbHas TpaHULA, CBHUJETEJIBCTBYIOIIAS O
noctmwkeHnn TpeboBarnnit ®I'OC COO, koTopble BKIIOYAIOT B KAa4eCTBE COCTABHOW YacTH
IUTAHUPYEMBbIE PE3YJIbTaThl i1 0230BOTO YPOBHS U3YUECHHUS MPEAMETA, YCTAHABIUBACTCS UCXOMS
U3 TUIAHUPYEMBIX pe3yJbTaToB 010Ka «BBIMYCKHUK HayduTCs» A7 0a30BOTO YPOBHS M3YUYECHHUS
npeaMera.

HtoroBast arrecranuss 1O MPEAMETY OCYILECTBISETCSI Ha OCHOBAHUU PE3YJIbTAaTOB
BHYTpEHHEH U BHEIIHEN olleHKH. K pe3ynbraraM BHEIIHEH OLeHKU OTHOCSTCS pe3ynbTarsl I UA.
K pe3ynbraTam BHYTpEHHEW OLIEHKU OTHOCATCS IpPEIMETHBIE PE3YyJIbTaThl, 3a()MKCHUPOBAHHbBIE B
CUCTEME HAKOILJICHHOW OLIEHKH, W PEe3yJIbTaThl BBIIIOJIHEHUS WTOTOBOW pabOThl MO IPEIMETY.
HtoroBsie pabOThl MPOBOAATCA MO TEM MpEAMETaM, KOTOPbIE JUIsi JAHHOTO O0YyYaromierocs He
BBIHECEHBI Ha ITOCYJIAPCTBEHHYIO UTOTOBYIO aTTECTALIMIO.

®opma UTOroBoi pabOTHI MO MPEAMETY yCTaHABIUBACTCS PEIICHUEM MeAaroruyeckoro
COBETa MO MPEACTaBICHUI0 METOAMYECKOro oObeAMHEeHUs yuuTenei. MtoroBoit paboroil mo
NpEeAMETY ISl BBIIYCKHUKOB CpPEJHEH IIKOJIBI MOKET CIYKUTh MHCbMEHHAas IPOBEPOYHAs
paboTa UM MUCbMEHHas MpOoBepoYHasi paboTa ¢ YCTHOM YacThIO WM C MPAKTUYECKOM paboToif
(9KCIIEpUMEHT, MCCIEeNOBaHHWEe, ONBIT M T.NI.), @ TaKXKe yCTHbIE (OpPMBI (MTOTOBBIA 3a4eT II0
owieraMm), yacth moptdoiuo (moadopka padOT, CBUACTEIBCTBYIOIIAS O JOCTHKEHUU BCEX
TpeOOBaHUI K MPEIMETHBIM pe3yibTaTaM 0Oy4eHHUs) U T.1.

ITo mpenmeram, He BbIHECEHHBbIM Ha ['MA, uTOroBas OoTMETKa CTaBUTCS HAa OCHOBE
Pe3yNbTaTOB TOJIBKO BHYTPEHHEN OIICHKH.

OcHOBHOH NpolETypOil UTOTOBON OLEHKU JTOCTHXKEHHUS METalpeIMETHBIX Pe3yJbTaTOB
SBIISIETCA 3allUTa HWTOTOBOTO HWHAMBHMIYaJIbHOIO IPOEKTa WM Y4YeOHOrOo HCCIIEAOBaHUS.
WMHauBUyanbHbI MPOEKT WM Yy4eOHOE MCCIEOBAaHUE MOXET BBIIOJIHATHCSA IO JIIOOOMY U3
CIEAYIOUIMX HaNpaBieHUN: coLManbHOE, OW3HEC-IPOEKTHUPOBAHUE; HCCIIEI0BATEIbCKOE;
UH)XEHEPHO-KOHCTPYKTOPCKOE; HH(OPMAIIMIOHHOE; TBOPUYECKOE.

WTOroBelii MHAMBUAYANbHBIM MpoekT (yyeOHOe UccleloBaHME) —LeJIeco00pa3Ho
OLICHUBATH 110 CIAEAYIOIUM KPUTEPUSIM.
- ChopMHUpPOBAHHOCTh TPEAMETHBIX 3HAHMM M CIIOCOOOB JEUCTBHUH, MPOSBISAIONIASICT B
YMEHHHM PacKpbITh cojepxkaHue padoTbl, IPaMOTHO U OOOCHOBAaHHO B COOTBETCTBHHM C
paccMaTpuBaeMoi TPOOIEMOM/TEMOM HCTIOIB30BaTh UMEIOIITUECS 3HAHUS U CTIOCOOBI ICHCTBH.
- CdopMupoBaHHOCTH MO3HABaTEIBHBIX Y Y]] B 94acTH CITOCOOHOCTH K CAMOCTOSITEITLHOMY
MPUOOPETEHUIO 3HAHUM U PELICHUIO MTPOOJIeM, MPOSIBIIAIONIAACS B YMEHUH TIOCTaBUTh MIPOOIeMy
U cQopMyIUpOBaTh OCHOBHOW BOMNPOC HCCIIENOBaHMS, BHIOpaTh aJleKBaTHBIE CIIOCOOBI €€
pelIeHus, BKJIIOYas MOMCK M 00paboTKy uHpopMmauuu, (HOpMYTUPOBKY BBIBOAOB H/WIH
00OCHOBaHME M pPEATM3ALNIO/APOOALMIO TPUHITOTO pelIeHHUs, OOOCHOBAaHUE U CO3JaHHE
MOJIeNU, IPOTHO3a, MaKeTa, 00beKTa, TBOPYECKOTO PELIeHUs U T.11.
- ChopMupOBaHHOCTh ~ PETYISATHBHBIX  JCUCTBUM, NpOSBIAOMIAsCS B  YMEHUHU
CaMOCTOSITENIPHO IUIAHUPOBAaTh M YINpPaBJIATb CBOEH II03HABATENIBHON JIE€ATENBHOCTBIO BO
BPEMEHM; HCIIOJIb30BATh PECYPCHBIE BO3MOXHOCTH JJIsl JOCTHIKEHHUS IIE€JIeH; OCYIIECTBIATh
BbIOOP KOHCTPYKTUBHBIX CTPATETHIl B TPYIHBIX CUTYaLIUSX.
- CdopmMupoBaHHOCTh KOMMYHUKAaTUBHBIX JEHCTBHM, MPOSBISAIONIASICS B YMEHHUU SICHO
U3JIOKUTH U 0(OPMUTD BHITIOJTHEHHYIO paboTy, IPEACTaBUTh €€ Pe3yIbTaThl, ApTYMEHTUPOBAHHO
OTBETUTH Ha BOIIPOCHI.

JamMTa TOpOeKTa OCYLIECTBISETCA B NPOLECCE CHEUAIbHO OpPraHU30BAHHOU
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JIeATEILHOCTH KOMHCCHH 00pa3oBaTeIbHOW OpPraHM3allid WA Ha IIKOJbHON KOH(EPECHIUH.
Pe3ynbTaThl BBINIONHEHHS TIPOEKTa OLICGHUBAIOTCS IO WUTOTAM PACCMOTPEHHS KOMHUCCHEH
IPE/ICTABICHHOTO MPOIYKTa C KPATKOW MOSCHUTEILHOMN 3aIMCKOM, MPE3CHTAIMN 00YYal0IIerocs
Y OT3bIBA PYKOBOJIUTEIIS.

HTtoroBasi 0TMETKa 10 TIPEIMETaM M MEKAUCIMIUIMHAPHBIM TIporpaMMaM (GpUKCUPYETCs B
JOKyMEHTe 00 ypoBHE 00pa3oBaHHs YCTaHOBJIIEHHOTO O0pasla - aTrTecTaTe O CpeAHEM 00IieM
00pazoBaHUH.
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Conep:xanue y4eOHOr o nmpeamMera, Kypca

MaremaTuka: ajaredpa u Ha4aJIa MATEMATHYECKOI0 AHAJIHN3a, FeOMETPHUA

B cootBerctBuu ¢ npunsToi KoHueniueil pa3BuTHS MaTeMaTUYECKOro oOpa3oBaHUs B
Poccuiickoit denepainu, MareMaTudeckoe 0Opa3oBaHUE pEIIACT, B YACTHOCTH, CIIEAYIOIINE
KJIFOUEBBIC 33/1a4U:

- «IPEeIOCTABNATH KOKIOMY 00yUaroeMyCsi BO3MOKHOCTh JOCTHKCHUS YPOBHS
MaTeMAaTHYECKUX 3HAHUHN, HEOOXOIUMOTO JIJIsl TalbHEHIIIeH yCIIenTHON KU3HU B OOIIECTBEY;

- «obecreynBaTh HEOOXOAUMOE CTPAHE YMCIIO BHITYCKHUKOB, MaTEMATHIECKAS
MOJrOTOBKA KOTOPBIX JOCTATOYHA ISl IPOJIOJKEHUS 00pa30BaHUs B Pa3IMUHbIX HAIPaBICHUSIX
U IS
MIPAaKTUYECKOW JICSITENIBHOCTH, BKJIIOYas IMPENOJaBaHUE MATEMAaTHKH, MaTeMaTH4YeCKue
uccienoBanus, paboty B chepe HHPOPMALIMOHHBIX TEXHOJIOTUN U JIP.)»;

- «B OCHOBHOM OOmIeM U cpenHeM o0mieM o0pa30BaHUU HEOOXOAMMO MPEAYCMOTPETh
MOJITOTOBKY OOYYalONIMXCs B COOTBETCTBHM C WX 3alPOCaMU K YPOBHIO TIOJTOTOBKH B cdepe
MaTEeMaTU4YeCKOro 00pa3oBaHUs».

COOTBETCTBEHHO, BBIJICTSIOTCSI TPU HAmNpaBlIieHUss TpeOOBaHWI K pe3yibTaTam
MaTeMaTUYeCcKoro o0Opa3oBaHMUsL:

1) nmpaKTHKO-OPHEHTUPOBAHHOE MaTEMAaTHYECKOE 00pa3oBaHKe (MaTeMaTUKa ISl )KU3HH);

2) MaTeMaTuKa JIsl HCTIOJIb30BAHUS B TPOPECCHH;

3) TBopueckoe HampaBiICHHE, Ha KOTOPOE HAICJCHbI Te OOydaroluecs, KOTOphIE
IUTAHUPYIOT 3aHUMAaThCsl TBOPYECKOM U HCCIEAOBAaTENbCKOM paboToil B obOsacTu
MaTeMaTHKH, PU3UKU, SKOHOMUKH U APYTUX 00JIACTAX.

OTU HampaBlIeHUS pealu3yrTcs B JBYyX Onokax TpeOoOBaHUN K pe3ylbTaTam

MaTeMaTHYeCKOTO 00pa30BaHMs.
Ha 6a3o0BoM ypoBHe:

- Brmyckauk Hayuutes B 10-11-Mm kiaccax: ass UCIIOJNBb30BaHMS B TOBCEAHEBHON KU3HU
U obecrieueHus: BO3MOKHOCTH YCIIEIIHOTO MPOJIOJIKEHHs] 00pa30BaHus MO CHEIUATIbHOCTSIM, HE
CBSI3aHHBIM C NPUKJIAJHBIM HCIOIb30BAaHUEM MATEMAaTHKU.

-  BbINycKHMK MOJYYHT BO3MOKHOCTH HayuuThes: B 10-11-m kmaccax: sl pa3BUTHSA
MBIIIEHHS], UCTIOJIb30BaHUS B IOBCEAHEBHOM XHU3HU U 00ecreueHs] BOZMOKHOCTH YCIIEITHOTO
OPOJOJDKEHUs  00pa3oBaHUs IO  CIEHUAIBHOCTSAM, HE CBS3aHHBIM C  TNPUKIAJIHBIM
MCIIOJIb30BAaHUEM MATEMATUKH.

Ha yrny6nenHoM ypoBHe:

- Brimycknuk HayuuTest B 10-11-M kitaccax: /i yCHENIHOTO MPOJOKEHHUsST 00pa3oBaHMs
0 CIIELUAIBHOCTSM, CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJb30BaHUEM MaTEMATHKH.

- BbINyCKHHUK MOJYYMT BO3MOKHOCTH HayuuThes B 10-11-m kiaccax: ang oGecniedeHus
BO3MOXXHOCTH YCIIEIIHOTO MPOJOJKEHUSI 00pa3oBaHUsl IO CIEUUAIbHOCTSAM, CBS3aHHBIM C
OCYIIECTBJIEHUEM HAyYHOM U HCCIEeN0BATENIbCKOW NEATEIbHOCTH B 00JacTH MaTeMaTUKH U
CMEXHBIX HayK.

B cootBerctBUM ¢ DenepanbHbiM 3akoHOM «O0 oOpazoBanum B PDy» (ct. 12 m. 7)

OpraHu3aliK, OCYIIECTBISIONINE 00pa30BaTENbHYIO AEATEIbHOCTD, PEATU3YIOT 3TH TPEOOBaHUS
B 00pa3oBaTEeIbHOM MPOIIECCE C YYETOM HACTOAILIEH MPUMEpPHOH OCHOBHOHM 00pa3oBaTeNbHOM
IporpaMMbl Kak Ha OCHOBE Yy4eOHO-METOJWYECKMX KOMIUIEKTOB COOTBETCTBYIOLIETO YPOBHS,
Bxomsamux B DenepanpHblii nepedeHb MuHMCTEpcTBa 00pa3oBaHUs M Hayku Poccuiickoit
®denepalyiy, TaKk U C BO3MOXKHBIM HCIIOJIb30BAHUEM HHBIX UCTOYHUKOB y4ueOHOW MH(pOpMaun
(yueOHO-MeTOoAMYEeCKHEe TTOCOOHs, 00pa30BaTeIbHBIC TOPTAIBI U CAUTHI U JIP.)

Ilenn ocBoeHus nporpaMMel 0a30BOro ypoBHs - oOOecHeueHHe BO3MOYKHOCTH
WCIIOJIb30BAaHUSI MaTEMATUYECKUX 3HAHMM M YMEHUH B IOBCEIHEBHOW XM3HU M BO3MOXXHOCTH
YCIIEHIHOTO IPOJOJDKEHHU 00pa3oBaHUs IO CIELUAIBHOCTSAM, HE CBS3aHHBIM C IPUKIIAJHBIM
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UCIIOJIb30BAaHUEM MaTeMaTUKU. BHYTpHY 3TOT0 ypOBHSI BBIIETSAIOTCS ABE Pa3IUUYHbIC POTPAMMBI:
KoMneHcupyrowas 6a306as 1 OCHO8HASA OA308a31.

Komnencupytomas 6a3oBasi mporpamma COACPKHUT PACIIMPEHHBIA OJOK MOBTOPEHHS U
IpeJHa3HayeHa i T€X, KTO 110 pa3jJMYHbIM IIPUUMHAM I10CJI€ OKOHYaHMsI OCHOBHOM LIKOJIbI HE
UMEeT JOCTATOYHOM MOJATOTOBKM JJIsi YCIHEIIHOTO OCBOCHMSI pa3fesioB anreOpbl M Haydaj
MaTE€MaTU4YeCKOro aHajau3a, T€OMETPUH, CTATUCTUKU U TEOPUHU BEPOSITHOCTEW IO IMporpamme
cpenHei (MmoHoM) 00111e00pa3oBaTeIbHON IITKOJBI.

[IporpamMMa mo martemaTtuke Ha 0a30BOM YPOBHE IpelHa3HaueHa JIsi 00yYaroIIUXcCs
CpPEeIHEH IIKOJbl, HE MCHBITHIBABIINX CEPbE3HBIX 3aTPYAHEHUN Ha MPEAbIIYIIETO YPOBHS
00yueHusl.

OOyuarommecsi, OCyUIECTBISIOMNE O0ydeHHe Ha 0a30BOM ypOBHE, JOJDKHBI OCBOHTH
o0uire MaTeMaTUYECKUE YMEHUs, HEOOXOAUMBIE JJIsl )KM3HU B COBPEMEHHOM OOIIIECTBE; BMECTE
C TEM OHH MOJYYaroT BO3MOXKHOCTh U3YUUTh MPEAMET INIy0Ke, C TEM YTOOBI B IajbHEHIIEM IIPU
HEO0OXOJUMOCTH U3y4aTh MAaTEMATUKY Ui IPO(EeCcCHOHAIBHOTO TPUMEHEHUSI.

[Ipy u3ydyeHMHn MaTeMaTHKH Ha YriayOJEHHOM YypOHE MpPEeIbsSBISAIOTCS TpeOoBaHUS,
COOTBETCTBYIOIIME HAMPABICHUIO «MaTeMaThkKa Ui MTpOo(ecCHOHATBFHON AesITeNbHOCTUY;
BMECTE C TEM BBITYCKHUK MOJy4aeT BO3MOXKHOCTb M3YYHTh MaTeMaTHKy Ha ropasjuo Ooiee
BBICOKOM ypOBHE, 4YTO co37acT (YHOAMEHT /s JalbHEHIIET0 CEePhe3HOT0 H3YYCHUs
MaTeMaTHKH B BY3e€.

IIpumepHbIe NPOrpaMMBl COJIEPKAT CPABHUTEIBHO HOBBIM JUISI POCCHUMCKOM IIKOJIBI
paznen «BeposTHOCT 1 cTaTucTHKaY. K 3TOMY pa3neny OTHOCATCS TakyKe CBEJEHUS U3 JIOTUKH,
KOMOMHATOPUKH M TeOpuH rpadoB, 3HAYUTEIHHO BApbUPYIOIIHMECS B 3aBUCHUMOCTH OT THUIIA
MpOrpaMMBl.

Bo Bcex mnpuMepHBIX MporpaMMax OOJNbIIIOe BHUMaHHE YAENSETCS MPaKTUKO-
OpPUEHTHPOBAaHHBIM 33/1a4aM. O/IHa U3 OCHOBHBIX IIeJeil, KOTOPYIO pa3pabOTYMKK CTaBHIIU Tepest
co0oii, - co3gaTh NMpPUMEpPHBIE NPOrPaMMBbI, IJI€ €CThb MECTO NPUMEHEHUI0 MaTeMaTHYeCKHUX
3HAHHUI B KU3HHU.

[Ipy  w3yyeHMM  MareMaTHUKH  OOJbIIOE  BHUMAaHHME  YAENSETCS  Pa3BUTHIO
KOMMYHUKATUBHBIX ~ yMeHuil  (popmynupoBaTh, apryMeHTHpPOBaTh W  KPUTUKOBATH),
(OpPMHPOBAHUIO OCHOB JIOTMYECKOI'O MBIIIJIEHUS B YacTU HMPOBEPKU MUCTUHHOCTH U JIO)KHOCTH
YTBEPKACHUM, TMOCTPOECHHUS MPUMEPOB M  KOHTPIPUMEPOB, LENOYEK  YTBEPKACHUH,
(bOopMyIHUPOBKU OTPUIAHHI, a Takke HEOOXOIMMBIX U JOCTATOUHBIX yCIOBUH. B 3aBucuMocTH
OT YpPOBHS MPOrpaMMbI OOJBINE WM MEHbBIE BHUMAHUS YJIEIsIeTCs YMEHHI0 padoTarh IO
AITOPUTMY, METOJaM MOUCKA AITOPUTMA U ONPEAEIEHUIO TPAaHULl TPUMEHUMOCTH aJITOPUTMOB.
TpebGoBanusi, chopmynupoBaHHbie B pazaene «l eoMeTpus», B OOJbIIEH CTEIEHH OTHOCSTCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTABICHUN U rpapUUeCKHX METO/0B, YeM K (opMallbHOMY
OINMCAHUIO CTEPEOMETPUUYECKUX (PAKTOB.

Ba3oBblii ypoBeHb

Komnencupyromas 6a3oBas nporpamma

Auredpa u Ha4yaJIa MATEMAaTHY€eCKOI0 aHAJIN3a

HatypanbHble uumcna, 3ammch, paspsiiHble cllaraemble, apupMeThdecKue IelcTBusl.

Uucna u pecsatudHas cucrema cuucieHus. HarypanbHble 4uclia, AEIUMOCTb, NPHU3HAKU
menmmmoctH Ha 2, 3, 4, 5, 9, 10. Pasnoxkenue uucia Ha MHOXuTeau. Ocrtatku. PemicHue
apuMETUUECKHX 3a/1a4 TPAKTUUYECKOTO COACPIKAHMUS.

[enbie yncina. Moaysb ynciia v €ro CBOMCTBA.
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Yactu u gomu. [dpobu u neiictBust ¢ apodsmu. OKpyrieHue, npubinxeHne. Penienue
MPAKTUYECKHX 33724 Ha MPUKHUJIKY U OI[EHKY.

[Tponientsl. Pemenne 3amad NpakTUYECKOTO COAEP)KAHUS HA YacTH M MPOLCHTHI.
CreneHb ¢ HaTypaJbHBIM U LIEJIBIM MOKa3zaresneM. CBolicTBa creneneid. CTaHIapTHBINA BHUJT YHCIA.

AnrebGpanyeckue BeIpaxkeHHs. 3HaueHUe alreOpanvyeckoro BhIpaKeHUsI.

KBaapatueiii kopeHb. M300pakeHue uucia Ha 4YHCIOBOM mpsMoi. [IpuGmkeHHOE
3HaYeHUE UPPALMOHAIBHBIX YHCET.

THonamue mnozounena. Paznosicenue mnoeounena na muoscumenuy, Y paBHEHHE, KOPEHb
ypaBHeHuUs. JIuHelHbIe, KBaIpaTHbIE YPAaBHEHUSI M CUCTEMbI TMHEHHBIX YPAaBHEHUIA.

Pemenue npocTeiiinx 3aa4 Ha IBUKEHUE, COBMECTHYIO padOTy, NPOLEHTHI. YncioBbIE
HEPaBEHCTBA M UX CBOWCTBA. JIMHEWHBIC HEPABEHCTBA C OJHOM IEPEMEHHOM U HX CHCTEMBI.
UYucnosbie mpoMexxyTki. OObeAMHEHUE U TIEPECEUCHHIE TPOMEKYTKOB.

3aBUCHUMOCTh BEIMYHMH, (PYHKIUS, apTYMEHT U 3HaUYCHHE, OCHOBHBIE CBOMCTBA (DYyHKITHIA.
I'paduk pynkuuu. Jluneitnas ¢pynkus. Ee rpaduk. YrnoBoii koadduiimeHT npsamoii.

Keaopamuunaa ¢ynxyusa. Ipagux u ceovicmea readpamuyHou GyuKyuu. 2epagux
@yHrkyuu
v =y/x . I pagux ¢pynxyuu y = —.

X
Hynu QyHKIMH, TpOMEXyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTH (BO3pacTaHUE WIIH

yObIBaHHE) HAa YUCJIOBOM MpoMexyTke. Hambomnpliee M HauMeHblee 3HAYeHHE (DYHKIIHU.
[lepuoanueckue GyHKIUU U HAUMEHBIIUHN TEPUO/I.

I'panycnass mepa yria. TpuroHomerpuueckass OKpYyXHOCTb. OmpeneneHue CuHyca,
KOCHHYCa, TaHIe€HCa TPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
3HaveHus TpuroHoMeTpudeckux ¢pyHkmi ams yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paghuxu mpuconomempuueckux ¢ynkyuii y = €0S x, y = Sin x, y = tgx.

Pewenue NPOCTEUIINX  TPUTOHOMETPUUECKMX  YpPaBHEHHM c MTOMOILIBIO
TPUTOHOMETPUYECKOIN OKPYKHOCTH.

Ilouamue cmenenu c OevicmeumenvHvlM noxkazamenem. llpocTeime mokas3aTelbHbIC
ypaBHeHUs U HepaBeHcTBa. [lokazarenbHas QyHKIMS U ee rpaduK.

JlorapudmM umcna, OCHOBHBIE CBOWcTBa Jorapudma. JlecITHUHBIA JOTapudM.
[Tpocreiimue norapudmuueckue ypaBHeHHsI U HepaBeHCTBa. Jlorapupmudeckas GyHKUIUSA U ee
rpaduxk.

[Tonstue crenenHoi ¢pyHKIMU U ee rpaduk. [Ipocreiinme nppamoHanbHbIe YPaBHEHHUS.

Kacarenpnast k rpaduxy ¢yskiuu. [loHsATHE TPOM3BOAHONW (YHKIIMM B TOUYKE Kak
TAHTeHC YIJIa HakKJIOHA KacaTeldbHOW. ['eomerpuueckuili M (HU3HUECKUN CMBICI TPOU3BOIHOM.
IIpoussooHvle MHO2OUNEHO8.

Touku ’xcTpemMyMa (MakCUMyMa U MUHUMYMa). Mccredosanue siemeHmaphbix QyHKyuil
HA MOYKU IKCMPeMyMa ¢ HOMOWbI0 npouzeoonol. Haenaonaa unmepnpemayus.

Tlousamue nepsoobpaznoti ¢hynkyuu. Qusuueckuil cmuvlci nepgoodopasnou. Ilonamue 06
uHmezpane KaxK niowaou noo epapuxom QyHKyuu.

I'eomerpus

@urypsl Ha MIIOCKOCTH U B IpocTpaHcTBe. JnuHa u miomans. [lepumerpsl u momaam
dburyp.

[TapanienbHOCTh U NEPIEHAUKYISIPHOCTh MPSIMBIX U TIOCKOCTEH.

TpeyrojibHUKH. Buast TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIE, TYHOYTOJIbHBIE,
npsimoyrosibHbie. Karet npotus yria B 30 rpaaycoB. BHemHuil yroy TpeyrojibHHUKA.

buccektpuca, Menuana u BbICOTa TPEyroibHUKA. PaBEHCTBO TPEyTroJbHUKOB.
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Pemenwue 3anay Ha kier4aroii Oymare.

PaBHOOEIpEHHBI  TPEYroNbHUK,  PAaBHOCTOPOHHHUH  TpeyroiabHHK.  CBOHCTBa
PaBHOOEIPEHHOTO TPEYTOJIbHHKA.

CooTHoOLIEHHS MEXJIy CTOPOHaMH M yrjiaMM B IPSIMOYTOJBHOM TpPEYTOJIbHUKE.
Tpuronomerpudeckue QyHKIUM YIVIOB B MPSIMOYIOJIbHOM TpeyrojbHuke. Teopema Iludaropa.
ITpuMeHeHnEe TEOPEM CHHYCOB U KOCUHYCOB.

YeTplpeXyrojabHUKH: NapajljiesorpaMm, poM0, IpAMOYTrOIbHUK, KBapaT, TpAleus U UX
cBoiicTBa. CpenHsis JIMHUSA TPEYTOJIbHUKA U TPAICLIHH.

Buinyknivie u  neswvinykivie @ueypwi. Ilepumerp wmMHOrOyronbHuKa. IlpaBuUibHBIN
MHOT'OYT'OJIbHUK.

VYTIIbl Ha IUIOCKOCTH U B IPOCTPAHCTBE. BepTHKaNbHbIE U CMEXHBIE YTJIbI.

CyMMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA.

CooTHol1IeHUS B KBa/IpaTe U paBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronaaym MHOTOyTOJIbHHKA.

[Too0GHBIE TPEYTOABHUKH B IPOCTEHIINX CIyYasiX.

dopMmyJibl IUIOMIAIM IPSIMOYTOJIbHUKA, TPEYTOJbHUKA, POMOa, Tpaneluuu.

OxpyxHoCTb U Kpyr. Paguyc u auamerp. JyimHa OKpY»KHOCTH M IUIOIIAAL Kpyra. Yucio
.. BrnucaHHBIA yrosa, B 4YacTHOCTH YroJs, onuparomuiics Ha auamerp. KacarenpHas K
OKPY’KHOCTH U €€ CBOMCTBO.

Ky6. CooTHotenus B ky0e.

Terpasap, NpaBWIBHBINA TETPAIP.

[IpaBuibHas nupamuna u npusma. IIpsmas npusma.

H306pasicenue HekOmMopvIX MHO202PAHHUKOS HA NIOCKOCTU.

[TpsmoyronbHbIi napamuienenunen. Teopema Iugpazopa 6 npocmpancmee.

3aaun Ha BBIUMCIIEHUE PACCTOSIHUN B IPOCTPAHCTBE C MOMOIIBIO TeopeMsbl [Tudaropa.

Paseepmra npsamoyeonvnozo napannenenuneoa.

Konyc, munmunnp, map u chepa.

Ilpoexyuu ¢pueyp Hna nirockocmo. Hzobpasxcenue yuruHopa, KoHyca u cgepvl Ha
NJIOCKOCMU.

Ilonamue 06 obvemax men. Vcmonbp3oBaHWE JUIsl pEUICHHs 3aqad Ha HaXOXKICHHE
Te€OMETPUYECKUX BETHIUH (POpMyIT 00beMa MPU3MBI, IIMIIMHIPA, TUPAMU/IbI, KOHyCa, [apa.

Ilonamue o nooobuu na niockocmu u 6 npocmpancmee. OTHOLIEHUE IOl U
00BbeMOB MOAOOHBIX UTYD.

BepositHocTh M cTaTHCcTHKA. JIorHKa 1 KOMOMHATOpPHKA

Jloruka. BepHble u HeBepHbIe yTBepxkaeHus. Crneacrue. Konmpnpumep.

Mnoorcecmso. Ilepebop BapuaHTOB.

Tabmuiel. CronbGuareie U KPYyroBble AUArpaMMBl.

UYucnossie Habopel. CpenHee apumeTHuecKoe, MenaHa, Haubosbllee U HauMEHbIIee
3Ha4YeHUS. [Ipumepol U3MEHYUBLIX GENUYUH.

Yacrota u BeposTHOCTh coObITHsA. CiywailHblii BbIOOp. BblumciieHune BeposiTHOCTEH
COOBITHI B OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUAMHU.

Hesasucumvie cobvimus. Qopmyna cioxicenus 6eposmHoCmel.

Ipumepol cayuatinvix eenuuun. Pasnomeproe pacnpedenenue. lIpumepsvt HOPMATLHO2O
pacnpedenenus 6 npupode. Ilonamue o 3akoHe 6OILWUX YUCe].

OcHoBHasi 0a3oBasi nporpamma

Aure0pa m Ha4YaJ1a aHAJIU3a

[ToBTOpenue. Pemienune 3amad ¢ UCMOIB30BAHUEM CBOMCTB YMCEN U CUCTEM CUMCIICHUS,

JIETMMOCTH, J0JIE U 4YacTeil, MPOLIEHTOB, MOayJel unceln. Pemenue 3amad ¢ UCMOIb30BaHUEM
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CBOWCTB CTeNeHeH U KOpHEH, MHOTOYICHOB, NPeoOpa3OBaHM MHOTOWIEHOB U ApPOOHO-
paloOHaIbHBIX BBIPAKEHUM.

Pemienne 3amady ¢ HWCHoNb30BaHUMEM TIpajyCHOM Mepbl yria. Moaylb 4Yuciaa U €ro
CBOMCTBA.

Pemenne 3amau Ha JBM)KEHHE M COBMECTHYIO pabOTy € IOMOULIbIO JIMHEHHBIX U
KBaJIpaTHbIX YPAaBHEHMHM M MX cuUCTeM. PemeHue 3amad ¢ MOMOIIBIO YHMCIOBBIX HEPABEHCTB U
CHUCTEM HEPaBEHCTB C OJHOM NEpeMEHHOH, C MpPUMEHEHHEM H300paKEHUSI YHUCIOBBIX
IIPOMEXKYTKOB.

Pemienne 3amady ¢ UCHOJB30BAHMEM UHUCIOBBIX (QYHKUMH M UX TIpaduUKOB.
Hcnonb30oBanue CBOMCTB M TIpadUKOB JIMHEHHBIX M KBaJIpaTUYHBIX (YHKIMHA, OOpaTHOH
IPONOPLUOHAIBHOCTH U

¢ynkuum y = I'x . I'padudeckoe pemieHne ypaBHEHHH 1 HEPABEHCTB.

TpuroHomeTpuyeckasi OKpyXKHOCTb, paduantas mepa yeaa. CHHYyC, KOCUHYC, TAHT€HC,
Komameerc MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUIECKOE TOXKIACCTBO U CIICACTBUS U3
Hero. 3HaYeHHs TPUTOHOMEeTprUecKux QyHKIwi st yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. %
% % %

(0, — pan). Dopmynvl CLOHCEHUS MPULOHOMEMPUYECKUX PYHKYUL, hopMYibl

6432
npueedenus, popmyivt 080UHO20 apeyMeHmd..
Hynmu QyHKOMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hamboimbinee u

HauMeHblIee 3HaueHue GyHkuun. [lepuonnyeckue pyHkuun. YeTHOCTh M HEYETHOCTD (DYHKIIMH.
Cnoorcnvie pynkyuu.

Tpuronomerpuueckre QyHKIMH y = COS X, y = SiN X, y = tgX. @yuxyus y = Ctgx .
CaolicTBa U rpaMKy TPUTOHOMETPUUYECKUX (PYHKIIHH.

ApKKOCHHYC, apKCHUHYC, apKTaHI'eHC uucia. Apkkomawueenc uyucna. llpocteiimne
TPUTOHOMETPUYECKHUE yPAaBHEHUs. PellleHne TPUroHOMETPUYECKUX YPABHEHUM.

Obpammnvie mpuconomempuyeckue @yHKkyuu, ux ceoucmea u cpaguxu. Pewenue
npocmeuuux mpu2oHOMempu4eckux HepageHcms.
Crenenp ¢ J€HCTBUTENBHBIM IIOKa3aTeleM, CBOMCTBa creneHH. llpocreiimue

NoKa3aTelbHbIEe YpaBHEHUS U HepaBeHCTBa. [lokazarenbHas QyHKIMS U ee CBOMCTBA U IpaduK.
Jlorapupm umcna, cBoiictBa Jorapudma. Jlecatuunbslii jorapudm. Yucno e.

Hamypanvhoi J02apum. [TpeoOpa3oBanue JorapupMUUECKUX BBIPAKCHUM.
Jlorapugmuueckue ypaBHeHHs W HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBOWCTBA U
rpaduk.

Crenennas GyHKIMS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.

Memoo unmepsanos 05 peulenus HepaseHCma.

IIpeobpazosanusn epagurxos yukyuil: co8ue 6001b KOOPOUHAMHBIX OCell, PACMANCEHUE
U corcamue, OmpasjiceHue OMHOCUMENbHO KOOPOUHammuvix ocell. I paguueckue memoowt peuieHus
VpasHeHuil u HepaseHcms. Pewienue ypasHenull u Hepagencme, coOepuHcaux nepemenHyro noo
3HAKOM MOOYJIAL.

Cucmembl  NOKA3AMENbHBIX, 102APUPMUYECKUX U  UPPAYUOHATLHBIX — YPAGHEHUIL.
Cucmembl nokazamenvbHbix, 102aPUPMUYECKUX HEPABEHCNS.

Bzaumno obpamuvie pynxyuu. I paghuxu 83aummo oopamusix hyHKyui.

Vpasnenus, cucmemul ypasHenuil ¢ napamempom.

ITpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpadguky ¢ynkiun. ['eomerpuueckuii u

¢busnueckuit cMbicn mpousBogHOW. [IpousBomHble d3nemMeHTapHBIX GyHKUMH. [lpasuna
ougpepenyuposarus.
Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckuii CMbicIl.
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[Tonatue o HempepbIBHBIX (QYHKUUAX. TOUKM 3KcTpeMyMma (MakCHMyMa M MHHUMYMA).
HccnenoBanue 3meMEHTApHBIX (DYHKIMI Ha TOYKH 3KCTpeMyMa, HauOoliblllee U HauMEHbIlee
3HaYeHHE C TMIOMOINBI0 MPOU3BOAHON. [locmpoenue ecpaghuxkos Gyukyui ¢ noMOwbHO
npouseooHvIxX. Ilpumenenue npouzso0HOU npu peutenuy 3a0ay.

[TepBooOpasnas. Ilepsoobpasuvie s1emenmaphvix Gyuxkyui. Iliowads xpusorurelnou
mpaneyuu. Popmyna Hotomouna-Jletionuya. Onpedenennviii unmeepal. Boiyucnenue niowaoet
NIOCKUX (hucyp u 06vemos mej 8paujetus: ¢ NOMOubIo UHmMe2paa.

I'eomerpust

[ToBTOpenue. Pemienue 3amau ¢ npruMeHEHUEM CBOICTB (UTYp Ha IUNIOCKOCTH. 3a/1a4l Ha

JI0Ka3aTeNbCTBO M IOCTPOEHUE KOHTpHpuMepoB. lcmonp3oBaHue B 3afadax MPOCTEHIINX
JOTUYECKUX TpaBwi. PelieHue 3ajay ¢ HCIOJIB30BAHHMEM TEOPEM O TPEYroJIbHUKAX,
COOTHOIIIEHUH B MPSIMOYTOJILHBIX TPEYTOJIbHUKAX, (PAKTOB, CBS3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenue 3amau ¢ ucmosib30BaHUEeM (aKTOB, CBS3AHHBIX C OKPYKHOCTSMH. PerieHue 3amad Ha
U3MEpPEHUs] Ha IIJIOCKOCTH, BBIYMCIIEHUE JJIUH M IUIowaneil. Pewenue 3adau ¢ nomowvio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpus. @urypbl U ux uzobpaxenus (KyO, mupamuaa, OpusMa).
Ocnognbie nonsasmus cmepeomempuu u ux ceoticmsea. CeueHust Kyoa u Terpasapa.

Touka, npsMas U MIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3
HUX. B3aummHOe pacronokeHue MNpsMbIX M IUIOCKOCTEeW B mpocTpaHcTBe. [lapanienbHoCTb
MPSIMBIX U TIOCKOCTEH B IIpocTpaHcTBe. M300paskeHne MpoCTeHIINX MPOCTPAHCTBECHHBIX (DUTYP
HAa MJIOCKOCTH.

Paccrostaust Mexay purypamMu B pOCTPAHCTBE.

Vsl B ipoctpancTie. [lepneHauKyaspHOCTb NPSAMBIX U MJIOCKOCTEH.

[Ipoekuust ¢urypsl Ha TUIOCKOCTh. [IpM3HAKU MEPHEHAUKYISIPHOCTH TMPSIMBIX U
MJIOCKOCTEN B mpocTpaHcTBe. Teopema o Tpex NeprneHIuKyisapax.

Mtuororpannuku. Ilapannenenunen. CBolicTBa NPsSMOYTOJIBHOTO Napajlieienunesa.
Teopema Iludaropa B mnpoctpanctBe. [lpusma u nwupamuna. I[lpaBwibHas nupamuaa u
npaBuibHas npusma. [Ipsmast mupamua. DIeMEHTH TPU3MbI i ITUPAMU/IBI.

Tema BpamieHus: UWIMHAP, KOHyC, cdepa u map. OCHOBHBIE CBOMCTBA MPSMOTO
KpyTroBOTO IIMJIMHJPA, MPSIMOTO KPyroBoro konyca. M3o0paxkeHue Te BpaieHus: Ha TI0CKOCTH.

IIpeocmaenenue 06 yceyeHHOM KOHyce, cedeHusi KOHyca (napaiieibHoe OCHO8AHUIO U
npoxoosiujee uepe3z GepuiUHy), cedeHus YUTUHOPA (NapaniieibHo U NepneHOUK)ISPHO OCU),
ceuenusi wapa. Pazeepmra yununopa u Konyca.

IIpocmeriwiue KomMOUHAYUU MHO202PAHHUKOE U Mel 6pPAUjeHUs. Medlcoy COOOll.

Brruncnenue 3meMeHTOB MPOCTPAHCTBEHHBIX (hUryp (pedpa, TuaroHa u, yribl).

[Inomans mNOBEPXHOCTM NPABUIBHOM MNUpaMUAbl U TpsAMON mnpusMmbl. [lnomans
MOBEPXHOCTH MPSIMOTO KPYTOBOTO IUJUHIPA, IPSMOTO KPYTOBOT'O KOHYCa U II1apa.

[Tonsitue 06 o6peme. OOBEeM MUpPaMUJIbI U KOHYCa, TPU3MBI U ItHHApa. O0beM mapa.

Ilooo6Hvie mena 6 npocmpancmee. COOTHOIICHUS MEX]Ty IJIOIIAASIMH MMOBEPXHOCTEN U
00BbeEMaMHU MTOJO00HBIX TEJL.

Heudicenus 6 npocmpancmee: NApaIeNbHbIL NEPeHOC, YEHMPATbHASL CUMMempus,
cummempusi OmHocumenvbHo niockocmu, noeopom. Ceoticmea Oeudcenuti. Ilpumenenue
08UdICEHUT] NPU peLeHUl 3a0at.

BexTopsl u koopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCIIO, yroJI MeXay BekTopaMu. KolmmHeapHble W KOMIUIaHApHBIE BEKTOpHI. CkansipHoe
npouszgedeHue Gekmopos. Teopema o0 pasnodiceHuu 6eKmopa no mpem HeKOMNIAHAPHBIM
sekmopam. Cransaproe npoussedenue 6eKmopos 6 Koopournamax. Ilpumenenue eekmopos npu
peuieHulU 3a0a4 Ha HaxXoHCOeHUue paccCmosHUl, OJIUH, Naowaoel u 00vemos.
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Vpasnenue naockocmu 6 npocmpancmee. Ypaenenue cgepvi 6 NpoCmMpaxcmee.
Dopmyna 01a 8bIYUCTIEHUS PACCNOSHUA MEHCOY MOUKAMU 8 NPOCMPAHCIEE.

BepositTHocTh M cTaTHCTHKA. PadoTa ¢ TaHHBIMHU

[ToBropenue. Pemenue 3amauy Ha TaOnuyHOE M TpadUUecKOe MPEICTABICHHE JaHHBIX.
Hcnonk30BaHWe CBOWCTB M XapaKTEPUCTHK YUCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO U
HAMMEHBIIETO 3HAYCHUS, pa3Maxa, ducnepcuu. Pewenue 3adau na onpeodenenue wacmomsl u
geposimHocmu  codvimuii. Buluucienue eepoamuHocmeli 8 OnwvIMAx ¢ PAGHOBO3IMONCHLIMU
anemeHmapHuiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem xombunamopuxu. Pewenue 3aoau
HAa BbIYUCIEHUE BEPOSMHOCMEU HEe3A8UCUMBIX COObIMUll, NpuUMeHeHue @HOPMYIbl CIONHCEeHUS
seposmuocmeti. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiiepa, oepesa 8eposimHocmell,
Gdopmynvl bepuynnu.

Yenosnaa eeposmunocme. Illpasuno ymuoowcenus eepoamuocmeti. Dopmynra noaHou
6epOSIMHOCMU.

Juckpemnvie cnyuaiinvle eenuuunsvl U pacnpeoenenus. Hezasucumvie cuyuatinvie
senuuunbvl. Pacnpeoenenue cymmol u npouzsedenus: He3a8UCUMbIX CLYYAUHBIX 8ETUYUH.

Mamemamuueckoe odxcudanue u oucnepcusi caydaunou eeauyunsvl. Mamemamuueckoe
odcudanue U Oucnepcus CyMMbvl CIVYAUHBIX eeauuun. I eomempuueckoe pacnpeoenenue.
bunomuanvnoe pacnpeoenenue u e2o ceoticmaa.

Henpepuviguvie cnyuaiinvie eenuyunvl. Ilowamue o niomHocmu  8eposSMHOCHU.
Pasnomeprnoe pacnpeodenenue.

IlokazamenvHoe pacnpedeneHue, e2o0 napamempbi.

Ionamue o nopmanvuom pacnpeodenenuu. llapamempsvi HOpMANLHO20 pacnpeodeneHus.
Ipumepvl cnyuatinblx geruyut, NOOYUHEHHBIX HOPMANTbHOMY 3AKOHY (NO2PeuHOCmb UsMepeHUl,
pocm uenosexa).

Hepasencmeso Yeowviwesa. Teopema bepuynnu. 3axkon 6Oonvuiux uucen. BvioopouHwlil
Memoo usmepenus eeposmuocmeti. Ponv 3akona 6onbuiux yucen 6 Hayke, npupooe u obwecmee.

Kosapuayus oeyx cnyuauneix eenuyun. I[lonamue o kosgpguyuenme Koppensyuu.
Cosmecmuvie HaOI00eHUs 08YX CLYYAUHBIX eUdUH. Bvibopounsiii koaghguyuenm xoppenayuu.

Yriy6/1eHHbIH YPOBeHb

AJredpa u HayaJia aHAJIN3a

[ToBTOpenue. Pemenue 3agau ¢ UCMONB30BaHUEM CBOMCTB YMCENT M CHCTEM CUHMCIEHUS,

JEIIMMOCTH, J10JIEW U 4acTeW, NMPOLIEHTOB, MOIyJIeH 4ucel. PenieHue 3aaad ¢ MCIOJIb30BAHUEM
CBOWCTB CTeNeHel U KOpHEelH, MHOTOYIeHOB, NpPeoOpa3oBaHUM MHOTOWIEHOB U JApPOOHO-
paloHaIbHBIX BBIDAKEHUI. Pelenne 3a1ad ¢ MCIOJIb30BaHUEM TpalyCHON Mepbl yriia. Moy
yucia ¥ ero CBOMCTBA. Pelenne 3a1a4 Ha IBUKEHHUE U COBMECTHYIO pabOTy, CMECH U CILIABBI C
MOMOMUIbIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAllMOHANIBHBIX YPaBHEHUH U UX cucTeM. Perienne
3aJa4 C MOMOUIbIO YHUCIIOBBIX HEPABEHCTB M CHUCTEM HEPAaBEHCTB C OJHON IEPEeMEHHOH, C
MPUMEHEHHEM H300pakKeHUsI YHCIIOBBIX MPOMEXKYTKOB. PelieHue 3amad ¢ UCHOIB30BaHUEM
YUCIOBBIX (QYHKIUH M uX rpadukoB. Mcnonmp3oBaHue CBOMCTB W TpadUKOB JUHEHHBIX U
KBaJPaTUYHBIX (YHKIUH, OOpaTHON MPONOPLUUOHANBHOCTH U GyHKUUHU Y = 1/X . ['paduueckoe
pellleHne YypaBHEHMI M HepaBeHCTB. lcnonp3oBaHue omnepanvii Hajg MHOXKECTBAMU U
BBICKa3bIBaHUAMU. VCIOIB30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW NEPEMEHHOM,
YHCJIOBBIX MPOMEXYTKOB, UX 00bEIMHEHUN U nepeceueHuil. [IpuMenenne npu pemieHnu 3agay
CBOMCTB apu(MeTHYEeCKOH U TeOMETPUYECKOW MpPOTrpeccuy, CyYMMHUpPOBaHHSA OECKOHEYHOMH
CXOJAIIENCS TEOMETPUIECKON MTPOTPECCUMN.

MHosecTBa (YuCIIOBBIE, TeoMeTpudeckux (uryp). XapakTepuUCTHUECKOE CBOMCTBO,
JJIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOe, OecKOHeYHoe MHOecTBO. CrocoObl 3agaHus
MHOecTB [lonmHOkecTBO. OTHOLIEHUS MPUHAUIEKHOCTH, BKIIOUYEHHU, paBeHCcTBa. Onepanuu
Hax MHOXecTBamMu. Kpyrm Oiinepa. KoHeunsle M OecKOHEYHbBIE, CYETHBIE M HECUYETHBIC
MHO’KECTBA.
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I/ICTI/IHHBIG U JIOXHBIC BbICKAa3bIBAHUA, OHepaI_[I/II/I HaJl BBbBICKA3bBIBAHUSIMMU. Aﬂze6pa
sbickasbieanuti. CBS3b BBICKA3bIBAHUNW C MHOXECTBaMH. KBaHTOpPBI CyIIECTBOBaHUS U
BCEOOIIHOCTH.

3akoHbl JIOTHKH. OCHO8HbIe Jocudeckue npasuid. PelmieHHe JOrMYecKuX 3ajad C
UCIIOJIb30BaHUEM KPYTOB DMJIepa, OCHOBHbIX JI02UUECKUX NPABUIL.

VYmozakmoduenns. OOOCHOBaHUS W JOKa3aTejlbCTBO B MaTemaruke. Teopembl. Bujbl
MaTeMaTHYECKUX YTBEPKIACHHU. Buowl Odokazamenrvcms. Mamemamuyueckas UHOYKYUSL.
Ymeeporcoenus: obpamnoe OanHomy, RPOMUBONONIONCHOE, 0OPAMHOE NPOMUBONOLONCHOMY
Ooannomy. IIpusHak v CBOMCTBO, HEOOXOAUMBIE U TIOCTATOYHBIC YCIIOBHSL.

Ocnoenas meopema apupmemurku. Ocmamxku u cpaenenus. Aneopumm Esxnuoda.
Kumaiickas meopema 06 ocmamxax. Manas meopema Depma. Q-uyHvle cucmemvl CHUUCTEHUS.
@yuxyus Jinepa, 4ucio u cymma oenumeeli HamypaibHo20 YUcid.

Pamnannas Mepa yria, TPUTOHOMETPHUYECKAs OKPYKHOCTh. TpPHUTOHOMETPUYCCKUE

¢yHKkuMM yucen u yrioB. @opMyIibl IPUBEACHUS, CIOKECHUS TPUTOHOMETPUYECKUX (YHKIIHH,
dbopMyInbl JBOMHOrO ¥ TOJOBUHHOrO aprymenta. I[IpeoOpa3oBaHue CyMMBbI, pPa3HOCTH B
MIPOU3BEICHNE TPUTOHOMETPUYECKUX (DYHKIUH, 1 HA000POT.

Hynmu ¢Qyskuuun, npoMexyTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTh. HaumOombinee wu
HauMeHblee 3HayeHue Gynkuuu. [lepuoanueckre GyHKIUN 1 HAMMEHBIIHMA 11epuo. YeTHble U

HeueTHbIe PYHKIMU. PyHKyuu «OpobHas wacme yucia» Y = {x} u «yenas uacmo uucia» y = [x].

Tpuronomerpuueckue QyHKIHH YUCIOBOrO apryMeHTa Y = COS X, Y = Sinx,y =tgx, y =
ctg x. CoiicTBa u rpaduKy TPUTOHOMETPUUECKUX QYHKIUH.

OOpatHble TPUrOHOMETpUUYECKUE (PYHKIIUH, UX TJIaBHbIE 3HAaYECHHUs1, CBOMCTBA U I'paUKH.
Tpuronomerpuueckue ypaBHeHus. OJHOPOIHBIE TPUTOHOMETPUYECKHE ypaBHEHUs. PemieHue
IIPOCTEUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. IIpocrelmme cucTeMbl TPUTOHOMETPUUYECKHUX
YPaBHEHUM.

CreneHb ¢ JeWCTBUTENBbHBIM IIOKa3aTeleM, CBoicTBa ctemeHu. llpocreiimume
noKa3aTebHbIC YpaBHEHHs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOMCTBA U rpaduk.
Yucno e u pyHkuus y = e'.

Jlorapudm, cBoiictBa Jorapudpma. JlecATHUHBIM W  HaTypalbHBIA  Jorapugm.
[IpeoOpa3oBanue  jorapupmuueckux  BbelpakeHUi. Jlorapudmuueckue ypaBHEHUS H
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

Crenennas ¢pyHKIUS U ee cBoicTBa U rpaduk. MppanroHaibHble ypaBHEHHUS.

[lepBuuHble TMpeACTaBICHUS O MHOXECTBE KOMIUIEKCHBIX uucen. /lelicmeua c
KomniekcuviMu uucnamu. Komnnexcno conpsowcennvie uucna. Moodyns u apeymenm uucia.
Tpuconomempuueckas ¢opma KomniexcHo2o uucia. Pewenue ypasnenuii 6 KOMNIEKCHbIX
yucnax.

Metoa uHTEpBalOB sl pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB (QyHKIUIL:

CABUT, YMHOXXEHHE Ha YHUCIO, OTPAKEHHWE OTHOCUTEILHO KOOPAMHATHBIX ocel. I'paduueckue
METOJIbI PEIICHUs] YPaBHEHUHN W HEpPaBeHCTB. PellieHre ypaBHEHUN U HEPABEHCTB, COACPIKAIINX
MEPEMEHHYIO TI0]T 3HAKOM MOJTYJIS.

CucreMpl MOKa3zaTeabHBIX, JIOTapUPMHUUECKUX M HPPALUOHAIBHBIX ypaBHEHUH.
CucreMnl IIOKa3aTCJIbHBIX, HOFapI/I(l)MI/I‘-IeCKI/IX " UppalluOHAJIBHBIX HCPABCHCTB.

B3anmuo obpatubie pynkimu. ['paduky B3auMHO 00paTHBIX (yHKITHA.

VYpaBHEHUSI, CHCTEMBI YPABHEHHI C TapaMETPOM.

@Dopmyna bunoma Hviomona. Pewenue ypasnenuti cmenenu eviuie 2 CHeyuanrbHblx
6uoos. Teopema Buema, meopema be3y. IIpusooumvie u Henpugooumvle mHozouienvl. OcHo6HAs
meopema  ancedpvi. Cummempuueckue MHO20uNeHbl. Llenouucnennvlie u  yeno3naumvie
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MHO20Y]IeHbL.
Huogpanmoswi ypasuenus. [{enuvie opoou. Teopema Depma o cymme K6adpamos.
Cymmbl u psobl, MemMoObl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.
Teopembl 0 npubauNHCEHUU OCUCMBUMENLHBIX YUCEN PAYUOHATbHBIMU.
Mnoorcecmsa Ha KOOpOUHAMHOU NIOCKOCMU.
Hepasencmeo Kowu-Bynsaxoeckozo, nepasencmso Hencena, nepagencmea o cpeoux.
[Tonstue npenena ¢yHKuuu B Touke. [loHamue npedena (yHKyuu 6 OECKOHEYHOCMU.
Acumnmomul epaghuxa ynkyuu. CpasHeHue OECKOHEYHO MAIbLIX U OECKOHEYHO OONbUIUX.
HenpepsiBHOCTh pyHKIMU. Céoticmea Henpepvisnbix ¢yuxkyuil. Teopema Betiepwmpacca.
Huddepenuupyemocts Qynkuuu. IlpomsBognas ¢ynkuuum B Touke. KacarenmpHas

rpaduky ¢yHKuu. ['eomeTpuueckuii W (U3HYECKHH CMBICT TPOU3BOAHOWU. [Ipumenenue
npouzeooHoOU 6  usuxe. [IpousBomnbie  smeMeHTapHbIX  (pyHkuuii.  [IpaBuia
Qg epeHIpoBaHus.

Bropast npousBosiHas, ee reoMeTpUUeCcKUi U PU3MUECKUNA CMBICIT.

Toukn oskcTpemyma (MakcuMyMa W MHUHHMyMa). lccinenoBaHue 3i€MEHTapHBIX
GyHKUMH Ha TOYKM OSKCTpeMyMa, HauOoJiplllee M HauMEHbIee 3HAuyeHHe C I[OMOLIbI0
Opou3BOIHON. [locmpoenue cpagpuxos ¢hynkyuti ¢ nomowpio npoussooHvix. Ilpumenenue
npous3eoOHOU npu pewienuu 3adad. Haxooicoenue dKkcmpemymos @YHKYU HECKOAbKUX
nepemenHbIXx.

IlepBooOpazHas. Heonpenenenuslii unTerpan. IlepBooOpas3Hble  31€MEHTapHBIX
¢yuxuuii.  Ilnomans  kpuBosnmHelHoM — Tpanenuu.  ®opmyna  Herorona-Jleitbnuua.
OmnpeneneHnslil UHTETpai. Buiuucienue niowaodeti niockux ueyp u 06vemos mei 6paweHus ¢
nOMOWbIO UHmMe2paa..

Memoovl pewenus )yHKyuoHanvbHblx ypasHeHuli U HepageHCcms.
I'eomerpus
IToBropenue. PemeHue 3amad Cc HCHOJB30BAHUMEM CBOMCTB (UIYyp Ha IUIOCKOCTH.

Pemenue 3amay Ha 10Ka3aTeIbCTBO U MOCTPOEHUE KOHTPIPUMEPOB. IIpuMeHeHne npocrenmmx
JOTMYECKUX IpaBui. PelleHne 3amady ¢ HCIOIB30BAHMEM TEOPEM O TPEYrOJbHUKAX,
COOTHOILIEHUH B NMPSIMOYTOJIBHBIX TPEYTOJbHHUKAX, (PAaKTOB, CBS3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenue 3amau ¢ ucnosib30BaHuEM (aKTOB, CBA3AHHBIX C OKPYKHOCTAMHU. PemieHue 3amay Ha
U3MEPEHUsl Ha IUIOCKOCTH, BBIUUCIEHHS [UIMH M IUIOWane. Pewenue 3adau ¢ nomowvio
6EKMOPOEB U KOOPOUHAM.

Harmsagnas crepeomerpus. [Ipusma, napamienenunen, nupaMuia, TETPAdIP.

OCHOBHBIE NTOHATUS T€OMETPUH B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIICICTBUS
u3 HUX. [lonamue 06 akxcuomamuyeckom memode.

Teopema Menenas ons mempasopa. IloctpoeHue ceueHUt MHOIOIPAaHHUKOB METOJOM
cinenos. llentpanbHoe mnpoektupoBanue. I[locTpoeHHe ce4eHUH MHOTOIPAHHUKOB METOIOM
MIPOEKIN.

CkpemuBaronyecs nIpsMble B IPOCTPAHCTBE. YTOI MEXAY HUMU. Memoovl HaxodcoeHus.

PACCMOAHUL MeHCOY CKPEUUBAIOUWUMUCS NPAMBIMU.
Teopembl 0 mapauieIbHOCTH MPSMBIX M IJIOCKOCTEM B mpoctpaHnctBe. [lapamiensHoe

MIPOEKTUPOBaHUE U U300paxkeHue puryp. I eomempuueckue mecma movex 8 RPOCMpaHcmae.
[lepneHquKynsipHOCTh TNPAMOM U MIOCKOCTH. OpTOroHaNbHOE MPOEKTUPOBAHHUE.
Haxknonnsle u npoekiuu. Teopema o Tpex neprneHIuKyspax.

Buovi  mempasopos. Opmoyenmpuyeckuti  mempas’dp, KAPKACHbIL — mempasop,
pasrozpanublii mempal’op. IlpamoyeonvHuii mempasop. Meduanwvl u bumeouarvl mempas’opa.
Jlocmpausanue mempasdpa 0o napaiieienuneod.
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Paccrossaust mexny ¢urypamu B mpocTpaHcTBe. OOmMHA MEepHeHIUKYISAp ABYX
CKPEIMBAIOIINXCS MPAMBIX.

VYruel B npoctpaHcTBe. llepneHAuMKyJspHbIE IUIOCKOCTH. [l10wjadb opmo2ouanvHol
npoexyuu. Ilepnenouxynsapuoe ceuenue npusmol. Tpexepannvlii U MHO0SPAHHBIL V2OIl.
Cesoticmea nnockux yenog muocoepannozo yena. Ceolicmea niocKux u 08VZPAHHbLIX V2l08
mpexepannozo yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexepanHo20 yaid.

Bunelt MHOrOrpaHHUKOB. Pazeéepmku  mHocoepannuxa. Kpamuatiwue nymu Ha
HOBEPXHOCIU MHO202PAHHUKA.

Teopema Oiinepa. llpaBWiIbHbIE MHOTOTPAHHUKU. [[B0UICIMBEHHOCMb NPABUTILHBIX
MHO202PAHHUKOB.

[Ipuzma.  Tlapamtenenunes. CpoiicTBa  mapajuielienuIea. [IpsaMoyroyibHBII
napajuienenunes. HakaoHHbie IPU3MBL.

[Tupamuna. Buapl nupamua. OneMeHTbHl NpaBUiIbHOW nupamuisl. Ilupamuaer ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U IPaHsSIMHU, UX OCHOBHbIE CBOMCTBA.

[Tnomany noBepxHOCTENH MHOTOTPAHHUKOB.

Tena BpamieHus: MWIMHAP, KOHYC, map u cepa. CeueHUs MUIMHIPA, KOHYCA U Iapa.
[[TapoBoii cerMeHT, MapoBO CIIOi, MIApPOBOM CEKTOP (KOHYC).

VYcedeHHas nupamMuia ¥ yCEUeHHbIN KOHYC.

Dnemenmul chepuyeckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble npsiMble U TUIOCKOCTH. Brmcanneie u onucanubie chepsl. Kacarowuecs
cghepvi. Kombunayuu men spawjeHus.

BexTops! 1 koopauHaTsl. CymMmMa BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCIIO. YTOJI MEXIY
BeKkTOpaMu. CKaJIIpHOE ITPOU3BEICHNUE.

VpaBHenue miiockoctu. PopMysia paccTOSHUS MEXKIY TOUYKaMH. YpaBHEHUE c(hephl.
Dopmyna paccmoanuss om mouxu 0o niockocmu. Cnocodwvl 3a0aHus NPAMOU ypasHeHUsMU.

Pewenue 3aoau u Ooxazamenbcmeo meopem ¢ NOMOWbIO BEKMOPO8 U MemoOOM
KOOpOUuHam. DieMeHmbl 2e0Mempuu Macc.

[Tonstue o6bema. OOBbEMbI MHOTOrpaHHUKOB. OOBEMbI Ted BpalleHUs. AKcuombl
0bvema. Bvigoo ghopmyn 0b6vemos npamoyeonivHo2o napaiienrenunedd, npuzmsvl U NUPAMUOBL.
Dopmynvl 0118 HaxodxHcOeHus: obvema mempal’opa. Teopemvl 06 omHOUEHUAX 0OBEMOS.

Ilpunoowcenus unmezpana K GbIYUCIEHUIO 00bEMO8 U NOBEpXHOCMel mell 8pAleHUs.
Inowaow cghepuueckozo nosica. Obwvem waposoeo cnos. Ilpumenenue ob6vemos npu peutenuu
3adau.

[Tnomans chepsl.

Paszsepmra yununopa u konyca. Ilnouianp moBepXHOCTU HMIIMH]IpA U KOHYCA.

KoMOuHammu MHOTOTPaHHUKOB | T€J BpaI[CHHSL.

[Tono6ue B mpocTpancTBe. OTHOIIEHHE 00BEMOB U IJIOMIAJIEH TOBEPXHOCTEN MOJOOHBIX
duryp.

Heuoicenus 6 npocmpancmee: NapanlebHulil. NEPeHOC, CUMMEMPUs OMHOCUMENbHO
NI0CKOCMU, YEHMPATbHASL CUMMEMPUsL, NOBOPON OMHOCUMENLHO NPAMONU.

Ilpeobpazosanue nooodus, comomemus. Pewenue 3a0au ma niockocmu ¢
UCNONIL30BAHUEM CIMEPEOMEMPUYECKUX MEMOOO08.

BeposiTHOCTB M CTATHCTHKA, JIOTUKA, TEOPHs IPA(OB 1 KOMOMHATOPUKA

[ToBTOpenue. lcnonp3oBanue TabMUIl M AMArpaMM JJisi NPEACTABICHUS JIaHHBIX.
Pemenne 3a1au Ha MpUMEHEHHE OMUCATENbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEAHMUX,
HanOOJIBIIET0 U HAWMEHBILET0 3HAUCHHs, pa3Maxa, JUCIEPCUU U CTAaHAAPTHOTO OTKIOHEHHS.
Bbruncinenue 4acToT W BEpOSTHOCTEH COOBITHMIH. BpIuMclieHHE BEpOATHOCTEH B OMNBITaX C
PaBHOBO3MOXHBIMH  3JIEMEHTapHbIMH  Hcxojgamu.  Mcmonb3oBaHue  KOMOMHATOPHKH.
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Brruncienue BepoOsSTHOCTEW HE3aBUCHUMBIX COObITHHA. Mcmonb3oBaHue (OpMyJbl CIOXKEHHUS
BEPOSTHOCTEH, Auarpamm Diijiepa, JepeBa BeposTHOCcTeH, popmyibl bepHyu.

Beposmnocmnoe npocmpancmeo. Akcuomsbl meopuu 6eposmHoCme.
VYcnoBHas BeposATHOCTb. IIpaBuno ymHOXeHus BepoATHOcTed. Dopmyia IOITHOU

BeposTHOoCcTH. Dopmyna baiteca.

JluckpeTHble ciydailHble BEIMYMHBI U pacrpeneneHus. COBMECTHbBIE paclpeiesiCHuUs.
Pacnipenenenrie cyMMbl ¥ IPOU3BENCHNS HE3aBUCUMBIX CIyYalHBIX BEJIMYHUH. MaTeMaTuyeckoe
OXXKHMJIaHWE W AMCHEPCHUs] CIyYalHOW BEIWYMHBL. MaTemMaTH4yecKoe OKUJAHUE M JUCIEepCUus
CYMMBI CITy4YalHbIX BEJIUYHH.

bunapnas cityyalinasi BenuuuHa, pacrpeaenesue bepnyim. r
TeOMETPUUYECKOE  pacupeaciieHHe. buHOMMalbHOE  pacupenelieHHe U ero  CBOWCTBA.
T'unepeeomempuueckoe pacnpedenenue u e2o c8ouUcmaa.

HenpepbiBHble  ciiydaiiHble  BEIWYMHBL.  [[IOTHOCTE  BEpOATHOCTH.  DyHKIMS
pacnpenenenus. PaBHoMepHOe pacnpeaeneHue.

IlokazamenvHoe pacnpedeneHue, e2o0 napamempbl.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacrpenenenue. OyHKIUs
Jlannaca. IlapameTrpbl HOpMmanbHOro pacnpeneneHus. I[IpuMepsl CiyyallHbIX —BEJIMYHH,
MOIYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOTPELIHOCTh U3MEPEHUH, pOCT uenoBeka). [lenmpanvras
npeoenvHas meopema.

Hepasencmeo Yebviuesa. Teopema Yebviwesa u meopema bepnynnu. 3axon 6orvuiux
yucen. Bvibopounvlii memoo uzmepenus eepoamuocmeti. Ponbv 3axona oonvuiux uucen 6 Hayke,
npupoode u oobuecmae.

KoBapuanmss nByx cinydaiiHeix BenuuuH. [loHsATHEe 0 KO3(PUIIMEHTE KOPPEISAIIHH.

CoBmecTHBIE HAOMIOJEHMS JIByX CIy4alHBIX BEIMYUH. Beibopounwiii  koa¢hhuyuenm
koppenayuu. Jluneiinas peepeccus.

Cmamucmuyeckasa eunomesa. Cmamucmuka Kpumepusi U ee YpPO8eHb 3HAYUMOCU.
IIposepka npocmetiwiux eunomes. Imnupuieckue pacnpeoeieHus U ux césa3b ¢ meopemuiecKkumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuti. HuvekmugHble U CIOPLEKMUBHbIE COOMBEMCMEBUS.
buexyuu. /Juckpemnas nenpepvienocmo. llpunyun [Jupuxie.

Koouposanue. Jleouunas 3anuco.

Ocnoguvie nowsmus meopuu 2paghos. Jlepesvs. [leouunoe Oepeso. Ceaznocme.
Komnonenmui ceéaznocmu. Ilymu na epaghe. diineposol u I amunomonogol nymu.
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10 knacc. Aaredpa

TemaTuuyeckoe NVIAHUPOBAHUE

No | Tembl coJep:kaHue Buabl eI TeJIbHOCTH YYALUXCS

/o

1 YucioBsie Omnpenenenne GyHKINH, D opMyIHPOBATH OIPECIICHHS HANOOIBIIETO ’
(yaxnmn (6 9acoB) | crocoObI ee 3a1aHus, HaMMEHBIIIETO 3HAaYeHUH (QyHKINH, 9ETHOH 1

CBOWCTBA (PyHKITHIA. HEYETHON (PYHKIIUH, TEOPEMBI O CBOMCTBaX IpaiKOB

Ob6partHas GyHKIHS. 49€THBIX 1 HeuéTHRIX QyHKuni. Haxoauts
HamOoJIbIIIee 1 HANMEHBIIIEE 3HAUCHUST (QYHKIIUHN Ha
MHOXecTBe 1o e€ rpaduky. MceienoBars QyHKIHIO,
3alaHHyI0 popmyIioii, Ha YETHOCTh. CTPOUTH
rpaduky QyHKIMH, UCTIONB3YS YETHOCTD WIIN
HEYETHOCTh. BBINMOIHATE TeoMeTpUdIecKue
npeoOpa3oBaHus rpauKoB QYHKIHMH, CBS3aHHBIE C
napanjeIbHBIMU IEPEHOCAMHU, PACTKCHUAMH,
CKaTUSIMHM U CUMMETPHUSIMH, OTHOCUTEIIBHO
KOOPJIMHATHBIX OCEH.
@opMyIHPOBATH OIPEICIICHHE 00PaTUMOIT
¢ysknuu. Pacrio3HaBaTh 00paTHMYI0 (QYHKITHIO 10 €€
rpaduKy. YcTaHaBINBAaTH 0OPATUMOCTh (DYHKIIUH
.®opMynrpoBaTh ONpezeIeHNne B3aUMHO 00paTHBIX
¢ynknuid. IIpoBepsiTh, ABISAIOTCS U ABE AaHHbIC
¢byHKIMK B3auMHO 00patHbIMU. HaxoanTs oOpaTHYIO
GbyHKIMIO K 1aHHOM 0O0patumoi pyukuuu. 1o
rpaduky naHHOH QyHKINY CTPOUTH rpaduk
oOpaTHOU (QyHKIHH.

2 Tpurono Yucnosasi OKpYyKHOCTb. ®opMyJIHPOBAThH ONPEACICHUE PAAUAHHON MEPBL
METpHYECKHE JnuHa Iyry e TMHAYHON yrina. HaxoauTs pasnanHyio Mepy yria Mo ero
¢bynkuunm (28 OKpyxHOCcTH. HncnoBas rpasycHON Mepe U IpaJyCHYIO Mepy yrIia 1o ero
4acoB) OKPYXHOCTb Ha panuanHoi Mepe. BIUMCasiTh [UIMHBI IyT

KOOPJMHATHON IJIOCKOCTH. OKpyXxHOcTel. POpMyIIMpOBaTH ONpEIETICHUS
Cunyc n kocunyc. TaHreHC | KOCHHYca, CHHYyCa, TAHT€HCA M KOTaHT'€HCa yTJia

1 KOTaHTEHC. 1oBOpOTa. BBISICHATH 3HAK 3HAYCHUH
Tpuronomerpuueckue TPUTOHOMETPUUECKHX (DYHKLMHA. Ynpomars
(GYHKIMH YUCTIOBOTO TPUTOHOMETPUYECKHE BBIPAYKEHHSI, UCTIONIB3YS
apryMeHra. CBOWCTBA YETHOCTH TPUTOHOMETPHUECKUX (QYHKIHUIA.
TpuronomeTpudeckne DopMynHpoBaTh ONPEAETICHUS TEPUOTHIECKON
(GYHKIMH YTIIOBOTO (byHKIMH, €€ rIIaBHOTO Nepruoa. Y Ipoiiath
aprymenTa. ®opMyisl TPUTOHOMETPUYECKHE BBIPAYKEHHSI, UCTIONIB3YS
npusegeHus. OyHkius CBOWCTBA NEPUOANYHOCTH TPUTOHOMETPHUUECKUX
y=sin x, ee CBOICTBa U ¢ynkuid. OnucpIBaTH CBOMCTBA

rpaduk. DyHKIUSA y=Cos X, TpUroHoMeTpuueckux GpyHkuuid. CTpOuTH rpaduku
ee CBOMCTBA U rpaduk. ($yHKIMI Ha OCHOBE IpaduKOB YETHIPEX OCHOBHBIX
[epnoanunoCcTh PYHKIMHA Y | TPUTOHOMETPUUECKHUX (DYHKIIUH.

= sin x, y= coS X. [Ipeobpa3oBBIBaTh TPUTOHOMETPUIECKHIE BBIPAYKEHHUS
IMocTpoenue rpadpuka Ha OCHOBE COOTHOIICHUH MEXIY

oyuxuuit y=mf(x) u y=f(kx) | TpuroHomerpuueckumMu GyHKIUSIMH OJHOTO U TOTO
10 U3BECTHOMY TpaduKy ke aprymeHTa. 1o 3HaueHusiM oqHoU

obyuxuun y=f(X). OyHkIHNI TPUTOHOMETPUIECKOH (PYHKITNH HAXOANUTh 3HAUYCHHS
Y=tg XKy = ctg x, uX OCTaJIbHBIX TPUTOHOMETPHIECKHUX (QYHKIIHI TOTO *Ke
CBOMCTBA M TpauKH. apryMeHTa.

3 Tpuronomer IlepBble npeacTaBaeHus o ®dopMmyaHMpoBaTh ONpeesIeHHs] apKKOCHHYCa,
pHuecKue peleHnu apKcHHyca, apKTaHI'eHca, apKkoTaHreHca. Haxoauts
ypaeuenus (14 TPUTOHOMETPUUYECKHX ypaB- | 3HAUYCHMsSI OOpPaTHBIX TPUTOHOMETPHUYECKUX (QYHKIMH
4acoB) HEHHH. APKKOCHHYC. JUISL OT/JIENIbHBIX TAOJIMYHBIX 3HAYEHUI apryMeHTa.

Pemenue ypaBuenus C0oS t= | Mcrnonb3ys NOHATHSA apKKOCUHYCA, apKCUHYCA,
a. Apkcunyc. Pemenne apKTaHIeHCa, apKKOTAHTe€HCa, PEelIaTh MPOCTEHIITNE
yYpaBHEHHUS Sin 1= a. TPUTOHOMETPUUCCKHE YPAaBHECHHUSL.
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ApKTaHTeHC U
apkkoTaHreHc. Pemenue
YPaBHEHUU Ig X = a, CIg X =
a.

IIpocrelinue
TPUTOHOMETPUYECKHE
ypaBHeHHUs. [[Ba meTona
peeHus
TPUTOHOMETPHYECKHUX
YpaBHEHMI: BBEICHUE HOBOMI
MIEPEMEHHOM U Pa3JIoKEHUE
Ha MHOKUTEIH.
OnHopoHbIE
TPUTOHOMETPUYECKHE
YpaBHEHHUS.

DopMyIMPOBaTh CBOMCTBA OOPATHBIX
TpuroHoMeTpuieckux GpyHkuin. CTpouTth rpaguku
(hyHKIMN Ha OCHOBE IPa)UKOB YETHIPEX OCHOBHBIX
00paTHBIX TPUTOHOMETPUICCKHUX (DYHKITHIA.
YupoiaTh BEIpaKEHUs, CONEpIKAIINE OOpaTHEIC
TPUTOHOMETPUYCCKHE (PYHKIIUH.

Pacnio3znaBaTh TPUTOHOMETPUUYECKUE YPABHEHHS

U HEPABEHCTBA. Pemarb TpUroHOMETpUUECKUE
YpaBHEHHS, CBOJSIINECS K anreOpandecKimM
YPaBHEHHUSAM, B YACTHOCTH PEILATh OJHOPOIHBIE
TPUTOHOMETPUUYECKHE YPABHEHUS IIEPBOM U BTOPOM
CTETEHH, a TAKXKE PEIIATh TPUTOHOMETPUIECKUE
ypaBHEHHUS, IPUMEHSSI METOJI Pa3I0KEHHs Ha
MHOXUTENIU. Pemars npocreiimue
TPUTOHOMETPHUUYECKHE HEPABEHCTBA

[TpeobpazoBanue
TPUTOHOMETPHYECK
ux BeIpaxeHu (15
JacoB)

CuHyC ¥ KOCHHYC CyMMBI U
Pa3HOCTH apryMEHTOB.
®opMyJIbl IBOMHOIO
aprymenTa. ®opmyiisl
TIOHIDKCHHUS CTETICHH.
[IpeobpazoBanue cymm
TPUTOHOMETPUIECKUX
(GYHKIMH B TPOM3BEICHHE.
[IpeobpazoBanue
TIPOU3BEACHUI
TPUTOHOMETPHUYECKHX
(YHKIMH B CyMMBI.

[Ipeo6pa3oBbIBaTH TPUTOHOMETPUUECKHE BHIPAKEHHSI
Ha OCHOBE COOTHOILIEHUI MEX Iy
TPUTOHOMETPUUECKMMU (DYHKLUSAMHU OTHOTO U TOTO
KE apryMEHTa, Ha OCHOBE (hOPMYIT CIIOKEHHUSI.
Omnupasich Ha HOPMYJIIbI CITOKEHUS, TOKA3BIBATh
(hopmyIisl IpUBEACHHS, POPMYJIIBI JBORHBIX YIJIOB,
(OpMyJIBI CYMMBI U Pa3HOCTH CHHYCOB (KOCHHYCOB),
(bopmyIisl TIPeoOpa3oBaHUSI IPOU3BEICHUSI
TPUTOHOMETPUUECKHUX (DYHKIUH B CyMMY.
[Ipeo6pa3oBBIBATh TPUTOHOMETPUYECKHE BBIPAKCHUS
Ha OCHOBE (popMyJT IpUBeACHUS, HOPMYJT TBOMHBIX U
HOJIOBUHHBIX YTJIOB, GOPMYJI CyMMBI U pa3HOCTH
CHHYCOB (KOCHHYCOB), (pOpMYJI IPpeoOpa3oBaHUsI
NPOU3BE/ICHHS TPUTOHOMETPHUECKUX (DYHKIHHA B
CYyMMy

Ipoussoanast (33
gaca)

Onpenenenue YUCI0BOM
MTOCTICTOBATENEHOCTH H
CIOCOOBI €€ 3aJaHu.
CBoHCTBa YHUCIOBBIX
MOCTIeTOBATEIBHOCTEH.
OmnpenerneHue mnpenena
HOCJIEIOBATEIEHOCTH.
CBo¥CTBa CXOASIIIAXCSI
MIOCIIE0BATENbHOCTEN.
Briuucnenue npeaenos
IIOCIIE0BATENbHOCTEN.
CymmMma 6ecKOHEUHOH
TEOMETPUICCKOM
IIPOrPECCUHU.

[penen ¢pynkum Ha
6eckoneunoctu. [Ipenen
(YHKIIHU B TOYKE.
[pupamenue aprymenra.
[pupamenne pyHKINH.
3ajauu, IPUBOIAIINE K
TIOHSATHIO TPOU3BOIHOM.
Omnpenenenne MPOU3BOTHOM.
AJTOPUTM OTBICKaAHUS
mpou3BoHON. DopMyIbl
i epeHInpoBaHusL.
IIpaBuna

i depeHInpoBaHus.
Huddepennnposanue
¢byukumu y = flkx+ m).
VYpaBHeHHE KacaTeIbHOHN K
rpaduky QyHKIHH.
AJTOpUTM COCTaBICHUS

dopMyIHpoBaTh OIpeeIeHIEe IPON3BOJHOM
(YHKIMH B TOUKE, IPaBHJIa BEIYUCICHHS
MIPOM3BOAHBIX. HaxomuTs mpon3BogHble QYHKIHUH,
ypaBHEHHS KacaTelbHbIX rpadka GyHKIHH,
MT'HOBEHHYIO CKOPOCTbH ABHKEHHS MaTepUabHOM
TOYKH. Vcronb30BaTh MEXaHMYECKHIH

¥ TEOMETPUYECKHI CMBICIT IPOU3BOAHOM B 3a7auax
MEXaHHUKH U TeOMETPHH.
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ypaBHEHHUS KacaTeIbHOU K
rpacuky Qysxunn y = fix).
[Ipumenenue mpou3BOIHOM
JUTSL UCCTIeIOBaHUs (DYHKIIUN
Ha MOHOTOHHOCTb U
skcTpeMyMsl. IToctpoenue
rpadukoB QyHKUMiL.
[Ipumenenue npou3BOgHOM
JUTSL OTBICKAHUS
HanOOIBIINX
HaUMEHBIINX 3HAYCHUH
BEJTMYHH.

IosTopenue (6
9acoB)

11 knace. Auareopa

No | Tembl cojepxanue Buabl 1eITeJIbHOCTH YYALTUXCS
/1
1 CreneHu U KOpHH. IToHsATHE KOPHS N-1i CTENIEHU | MPUMEHSIOT OIpe/iesieHHe KOPHS n-i cTereHn
CreneHHble U3 IeHCTBUTEIBHOTO YHCIIA.
¢dynkium (15 Oynkmy y = Yx, ux OTPENEIISIOT 3HaUCHHE QYHKIMH 10 3HAUCHUIO
4acoB) cBOiicTBa M rpaduKH. apryMeHTa IPH Pa3INYHbIX crloco0ax 3a1aHus
CBoiicTBa KOpHS N-1f (bYHKIHH; CTPOSIT
crenenu. [IpeoGpasoBanue rpa¢uK GYHKINH; ONICHIBAIOT MO TPapUKy U 110
BBIpA)KEHUIH, COepIKAIINX (opMyJie TOBEACHNS U CBOWCTBA (DYHKIMHN, HAXOST
panukanel. O0o0IIeHUE 1o
TTOHSTHS O TIOKa3aTele rpaduky QyHKIMA HAHOOIBIITNE U HANMEHBIIIHE
crenenu. CTereHHbIE 3HAYEHHUs, IPU TIOCTPOCHUH I'PAPHUKOB UCTIONIB3YIOT
(bYHKUMK, X CBOKWCTBA npaBuiia npeodpasoBaHus rpaduKoB
rpaduku.
2 [TokazarenbHas u [MTokazaTenbHast GyHKIHUS, €€ | ONPEAEISAIOT 3Ha4eHHEe (GYHKIMH 110 3HAYESHHIO

JorapudmMudecKast
¢ysxnnu (24 gaca)

CBOWCTBa U TpaduK.
Iloka3aTenbHbIe ypaBHEHUS.
IlokazaresbHble
HEpaBEHCTBA.

IMousitue norapudma.
OyHkIWA ¥ = logaX, ee
CBOWCTBA U TpaduK.
CpoiicTBa 1orapuQpmMoB.
Jlorapudpmunueckue
YpaBHEHHUS.
Jlorapudpmuueckue
HepaBeHcTBa. [lepexon x
HOBOMY OCHOBaHHIO
norapudma.
Juddepenmpoanne
MOKA3aTEeNbHON H
JoTapuPpMHIIECKOH
yHKITH.

apryMeHTa IIpH Pa3iIMYHbIX cliocobax 3a/laHns
(GYHKUHMH; CTPOSIT

rpaduk nokaszaTe’abHOU (YHKIIMHU; ONMCHIBAIOT IO
rpaduky u no GopmyIie OBEJCHHUS U CBOMCTBA
GyHKIMY,

HaxoJAT 10 rpaduky GpyHKINM HAUOONbIINE U
HaMMEHbIINE 3HAYCHUS, UCIIOIb3YIOT ITPaBmIIa
mpeobpa3oBaHus rpauKoB

pelIaroT oKa3areJbHble ypaBHEHHs] M HEPaBEHCTBA,
UX CHCTEMBI;

HCTIONB3YIOT JUIsl PHOJIM)KEHHOTO PEIIeHHS
YPaBHEHHMI U HEPaBEHCTB rpa)MuecKuil METON
n300pakaroT Ha KOOPIUHATHON TUIOCKOCTH
MHOXKECTBa pellIeHUH HEPABEHCTB U UX CUCTEM,
pemaroT

MoKa3aTeJbHbIe HEPABEHCTBA, IPUMEHSIS
KOMOWHAITHIO HECKOJIBKUX aJITOPUTMOB.
JIeMOHCTpHUPYIOT 3HAHUS O TTOKa3aTeNbHON (QYHKIUH,
ee CBOHCTBaxX M rpauke, O pelieHuH ypaBHEHUH U
HEpPaBEeHCTB

BBIYHUCIISIOT JIOTAPU()MBI YHCEI IO OTIPEICICHUIO H
BBITIOJTHSIIOT

mpeoOpa3oBaHus JIOrapUPMIYECKUX BBIPAKCHUMA
OTIPEACIIAIOT 3HaYCHHE (HYHKIMH 110 3HAYCHHIO
apryMeHTa IpH Pa3IH4YHbIX criocobax 3aJaHus
(yHKIIUH; CTPOSIT

rpaduk JorapuMuIeckor HYHKITUH; ONMCHIBAIOT 110
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rpaduky u 1o hopmyIie MOBEACHUS U CBOMCTBA
¢GyHKIHY,

HaxoJIT 10 rpaduKy GpyHKINU HAaHOONBIINE U
HaMMeEHbIINE 3HAYCHUSI, UCIIOIb3YIOT MTPaBuIIa
npeoOpa3oBaHus rpauKoB

BBINOJIHAIOT apu(h)MEeTHIECKUE ASHCTBUS, codeTast
YCTHBIE U MMCbMEHHBIE TIPHEMBI;

HaXOJIT 3HaYCHHUS JIorapu(Ma; IPOBOAAT IO
M3BECTHBIM (OpMyIIaM IpeodpazoBaHusI OYKBEHHBIX
BBIPaKCHUH, BKITIOYAIOLINX JOTapru(pMbI

pemnIaoT Jorapu(hMHUIECKIE YPaBHEHUS, X CHCTEMBI;
HCTIONB3YIOT JUISl MPHOIMKEHHOTO PEIICHHS
ypaBHeHHH rpadUuecKuil METOI; N300paKaloT Ha
KOOPJIMHATHOW TJIOCKOCTH MHO>KECTBA

peLIeHUH YpaBHEHUN U UX CUCTEM,

UCTIONB3YIOT CBOMCTBA (DYHKIMI

(MOHOTOHHOCTb, 3HAKOTIOCTOSIHCTBO)

pewarot Jiorapu@MUUECKre HEpaBEHCTBA, MPUMEHSIS
METO/I 3aMEHBI IIEPEMEHHBIX

JUISL CBEACHUS JTIOTapU(PMUIECKOT0 HEPABEHCTBA K
pannoHaILHOMY BHIY, CBOWCTBA MOHOTOHHOCTH
JorapuPMHUIECKON PYHKITUH,

HCTIONB3YIOT JUIS MPHOIVDKEHHOTO PEIICHHS
HEpaBEHCTB rpaduiecKuii MeTox

UCTIONB3Ys (POPMYJIBI, OCYLIECTBISIOT EPEX0]] K
HOBOMY OCHOBAHHIO,

BBITIOJIHSIOT [IPe00pa30BaHusl BEIPaKCHUH
BBIYHCIISIIOT ITPOU3BO/IHBIE U TIEPBOOOPa3HbIC
NPOCTEUIINX TOKA3aTENbHBIX U JIOrapu(hMHYECKUX
(bYHKIMI, pelaloT NPakTHUECKHE 3a/1a4H C
TIOMOIIBIO arnmapara 1udpepeHHaIbHOTO ’
HMHTErPaJIbHOTO UCUHUCIICHUS

IlepBooOpasnas u
uHTerpain (7 4acoB)

[epBooOpaznas. [IpaBuia
OTBICKaHHMS IIEPBOOOPa3HbIX.
Tabsua oCHOBHBIX
HEOIPeJEIIEHHBIX
HMHTETPajoB.

3ama4ym, MPUBOISAIINE K
MOHATHIO ONPEAETICHHOTO
uHTerpana. [lonsarue
OTIpe/IeNIeHHOT0 HHTEerpaa.
®opmyna Herorona —
JleitOuuma. Berancienue
IIoaae! mIocKux Guryp c
MOMOILBIO OTIPEIEIEHHOT O
UHTErpana.

HaxXoJT IIepBOOOpa3HbIe ISl CyMMBI (QYHKINH 1
MIPOU3BEACHUS (PYHKIIUH Ha YHCIIO

UCTIONB3YS CTIPABOYHBIE MaTEPHAIIBI; BBIYHCIISIOT
Heonpe/ieIeHHbIe MHTETPaIIbI;

HNPUMEHSIOT CBOMCTBA HEOTIPEICICHHBIX HHTETPAJIOB
B CJIOKHBIX TBOPYECKHX 3a/1auax

npumMeHsitot popmyny Herorona-JleliOHuma st
BBIYUCIICHUS TUIOIIAAN

KPUBOJINHEHHOM Tpaleluy, BbIYUCIIIOT IJIOLIA/lb
(burypsl, orpaHu4eHHOI rpagukamu QyHKIHIT;
BBIYHCIISIOT HHTETPaJl, HCIIOJIB3YsI TEOMETPHUECKHE
CO00paKeHHMs1, BEIYUCIISIOT TUIOMIAAb (GUTYPBHI,
OTpaHWYEHHOH rpaduKoM CTeneHHOMH

(YHKIMHM ¥ KacaTeJIbHOH K HEMY B JaHHOM TOYKe

OneMeHTsI
MaTeMaTHYecKoi
CTaTHCTHKH,
KOMOWHATOPUKH U
TEOpHUU
BeposiTHocTe#t (12
4acoB)

Crarucrnueckast 00paboTka
nanHbIX. [Ipocreiimme
BEPOSITHOCTHBIE 3aJ1auH.
CoueTtaHus U pa3MeIeHHs.
®Dopmyna buHoma HerotoHa.
Crnyuaiinbie COOBITHS B UX
BEPOSITHOCTH.

HCTIOJIb3YIOT OCHOBHBIE TIOHATHUS CTATUCTUKH,
MPaBUJIO CIIOKEHUS

U YMHOXEHHUsI BEpOSITHOCTEHN, CBOUCTBO
BEPOSITHOCTEH MPOTHUBOIOJIOKHBIX COOBITHIA
UCTIOJB3YIOT MPOCTENUIITNE TOHSATHUS TEOPUU
BEPOATHOCTEMN, BEIUUCIISIFOT

(bakTOpHaIBl, IEPECTAHOBKH, COYETAHHUS,
pasmenieHus

HCTIOJNB3YIOT OCHOBHBIC TTOHATHS KOMOHMHATOPHKH
HCTONB3YIOT (popMmyiry OnHoMa HeroToHa, cBOlicTBa
OMHOMMHATBHBIX

KOX((PUIUEHTOB IPU PACCMOTPEHHUU TPEYTOJIbHHUKA
ITackans

00CYX/TaI0T CBSI3b KOMOMHATOPUKH U TCOPUU
BEPOATHOCTEH,

paccMaTpuBalOT MOHATHE T€OMETPUUYECKOI
BEPOSITHOCTH
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5 VYpaBHeHUS U
HEepaBeHCTBA.
CucreMbl
ypaBHEHUI U
HepaBeHCTB (17
9acoB)

PaBHOCHIBHOCTB
ypaBHeHHA. OOIIHAE METOIBI
peleHNs ypaBHEHHUIA:
3aMeHa ypaBHEHUS
h(f(x))=h(g(x)) ypaBHEeHHEM
f(x)=g(x), paznoxxeHue Ha
MHOXHTENH, BBEACHUE
HOBOW NIEPEMEHHOI,
(hyHKIIMOHATIBHO-
rpaduIecKuii METOI.
Pewenue HepaBeHCTB C
OJIHOH NEPEMEHHOM.
PaBHOCUNBHOCTB
HEpaBEHCTB, CUCTEMBI U
COBOKYITHOCTU HEPABEHCTB,
UppanroHaIbHbIe
HEpaBEHCTBA, HEPABEHCTBA C
MOJTYJISIMH.

CucTeMbl ypaBHEHHM.
YpaBHEHUS 1 HEPABCHCTBA C
apaMeTpaMH.

MTPOU3BOIAT PABHOCHIIbHBIC TICPEXOIBI C LEITBIO
VIPOIICHUS YPAaBHCHUS;

JIOKa3bIBAIOT PABHOCHIILHOCTh YPABHCHCHUH,
BBITIOJTHSIOT MPOBEPKY HAMICHHOTO PEIICHUS C
MTOMOIIIBIO TIOJICTAHOBKH U y4eTa 00JIaCTH
JIOTTyCTUMBIX 3HAYCHU I

MPEIBUAAT BO3MOKHYFO MMOTEPIO HIIH MTPUOOPETCHUE
KOPHSI U HAXOJAT MYTH

BO3MOJKHOTO M30€raHus OMHUOOK; IPAMEHSIOT
METO/IbI PElICHHs aNreOpanviecKux ypaBHeHU
CTENICHM N > 2, PelIaloT paldoHaIbHbIC
ypaBHEHHS BBICIIIUX CTEIMECHEH METO[aMU
Pa3J0XKEHUS Ha MHOXXHTEIH WIIH BBEICHUEM HOBOM
MEPEMEHHOI; PEIIAIOT pallMOHATBHBIC YPABHCHMUS,
COJICpKAIIIE MOJTYJIb, IPOU3BOIAT PABHOCHIBHBIC
MEPEXOJIbI C IENBI0 YIIPOIICHUS HEPABCHCTR;
JIOKa3bIBAIOT PABHOCHIILHOCTh

HEPABCHCTB HA OCHOBE TEOPEM PAaBHOCHIILHOCTH,
BBIMOJHSIOT MPOBEPKY HAWICHHOTO PELICHUS C
MOMOIIBIO TIOJICTAHOBKH M y4eTa 00IacTH
JIOMYCTUMbIX 3HAYCHUH CTPOST MHOMKECTBO TOUEK
IUIOCKOCTH, yIOBJIETBOPSIIOLINX HEPABEHCTBY
PeLIAoT YPaBHEHUS C IEJIOYUCICHHBIMH
MePEMEHHBIMH 1 Ipa(UveCcK pelialoT HepaBeHCTBA
C [[ByMH HepeMeHHLIMI/I

METOIOM MOJICTAHOBKH, PEIIAIOT CHCTEMBI
ypaBHeHI/Iﬁ C JIByM)I HCU3BCCTHBIMHU METOI0OM
anreOpandecKoro CIOXKEeHUs, IPUMEHSIOT pa3InyHbIe
CIIOCOOBI IPU

pPELICHUH CUCTEM YPABHEHMM, PEIIAIOT CUCTEMY TPEX
ypaBHEHHI C TpeMs IIepeMEHHBIMU

COCTABJISIIOT IIJIaH MCCJIEIOBAHUS yPABHEHHS B
3aBUCHMOCTH OT 3HAYCHHIT TapaMeTpa;
OCYIIECTBISIFOT Pa3pabOTaHHbBIH [UIAH; PEIIAI0T
ypaBHEHHS U HEPABEHCTBA C [TapaMeTpaMu
OnpenessiroT Mpy KaKUX 3HAYCHUSIX MapaMeTpa
KBaJIpaTHOE ypaBHEHUE

UMEET JIBa KOPHSI, OJIUH KOPCHb, HE HMEET KOPHEIA.

6 [MoBTopenue (27

4acoB)

10 kaacc. I'eomeTpust

Ne Tema coaepikaHue Buabl 1eqTeJJbHOCTH yYaluXcs
n/n
1 Baenenue. akcuomsl IIpencraBnenue pasaena Hcnonb3ytoT OCHOBHBIE aKCUOMBI CTEPEOMETPHH,

CTCPCOMETPHUH U UX
cnenctus (3 gaca)

TEOMETPHUH — CTEPEOMETPHH.
OCHOBHBIEC TTOHSTHUS
CTepeoMeTprUr. AKCUOMBI
CTEPEOMETPUU U UX
CJIeICTBUSL. MHOTOIpaHHUKHU:
KyO, apaieeuIe/,
MPsIMOYTOJIbHBIN
napajuiesienune1, npusma,
npsiMasi Npu3Ma, IpaBUIIbHAS
pu3Ma, MMpaMuaa,
MpaBUIbHAS THPaMHJA.
MoaenupoBanue
MHOTOTPAaHHHUKOB 3
Pa3BEPTOK U C MOMOIIBIO
TEOMETPHUIECKOTO

TIOHATHUS O MAPAJUIETFHOCTH MPSIMBIX U
IUTOCKOCTEH B MIPOCTPAHCTBE IPH PEIICHHIH 3a7ad.
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KOHCTPYKTOpA.

[MapayienbHOCTh NPSMBIX U
wiockocTeit (14 gacos)

[Tepecekatomuecs,
rapaJuieNbHbIe 1
CKpEIINBAIOIIIECs MPSIMbIE B
IIPOCTPAHCTBE.
Knaccudukanms B3auMHOTO
PacIIoI0KeHHs ABYX MPSIMBIX
B npocTpancTie. [IpusHax
CKPEIIMBAIONINXCS IPSMBIX.
[TapannenbHOCTH NPSMOH U
IUIOCKOCTH B IPOCTPAHCTBE.
Knaccudukarms B3anMHOTO
PacoJIOKEHUS IPAMON 1
mnockocty. IIpuznak
NapauIeIbHOCTH PSIMOiT 1
iockocty. [lapamiensHocTh
JIBYX IUIOCKOCTEH.
Knaccudukaius B3auMHOTO
PacCIIOJIOKECHHUA IBYX
mwiockocteil. [Ipusnak
TIapauIeIbHOCTH ABYX
mnockoctel. [IpuzHaku
MIapauIeIbHOCTH ABYX
MIPSMBIX B IIPOCTPAHCTBE.

BrmmonHsAI0T H300pakeHns B3aNMHOTO
PacrnoioKeHusl, MPUMEHSIOT TPU3HAKU
NapajyieIbHOCTH MPH PELICHUHU 3a]a4, CTPOSIT
CeUeHMUSL.

INIOCKOCTBIO.

Ilepnien UKy IAPHOCTD Yron Mexay npsMbIMU B Hcnonp3yroT npu3Haky NEepIEeHANKYISIPHOCTH

OpsIMBIX U TTockocteit (15 MIPOCTPAHCTBE. HPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

JacoB) IleprieHIUKyIAPHOCTH Pemraror 3agaun cBA3aHHBIE C BBIYUCICHUEM JUIUH
MPSMBIX. HEepIEeHIUKYIIAPa U HAKJIOHHBIX K IJIOCKOCTH,

IlepneHIUKyIAPHOCTD NPSAMOiL
u iockoctu. IIpusHak
HNEPHEHUKYIISIPHOCTU IPSMON
u mockocTd. OpTOroHanbHOE
MPOEKTHUPOBAHUE.
[epnennukynsp 1 HaKJIOHHAS.
VYron Mexay npsmMon u
IJIOCKOCTBIO. JIBYTrpaHHBII
yroi. JIunelHsIi yron
JIByT'PaHHOI'O YIJIA.
IlepnieH UKy ISIPHOCTD
miockocteil. [Ipusnak
MEePIEHANKYIIPHOCTH JIBYX
IIOCKOCTEN. PaccTossHue
MEXIy TOUKaMH, IPSMBIMU U
IIOCKOCTSIMH.

HpI/IMeHﬂTL CBOﬁCTBa HepHeH)lI/IKyHﬂpHOCTI/I
IJIOCKOCTEH.

Muororpannauku (16 yacos)

MHororpaHHbIE YTkl
BerImykiple MHOTOTPaHHUKH H
ux cBoicTBa. [IpaBunbHbIE
MHOTOTPaHHHKH. Y4eOHHKE, a
TaKKe rpaguyeckne
KOMITBIOTEPHBIE CPEICTRA.

Pasnuuaror ocHOBHEIC BUAbI MHOT'OT'PAaHHHUKOB.
Pacrnioznaror BUJbI MHOTOI'PAHHUKOB U (bOpM nux
CC‘ICHI/II‘/'I, BBITIOJIHATIOT UX MMOCTPOCHMUS.

BexkTopsl B IpocTpaHcTBE
(11 gacoB)

BexkTopsl B IpocTpaHcTBe.
Komnnuueapnsie u
KOMIUTAaHAPHBIE BEKTOPEI.
ITapannenbHblil nepeHoC.
ITapannensHoe
MPOEKTUPOBAHUE U €TO
cBoiicta. [lapannensHsie
MIPOEKLUH TUIOCKUX (Uryp.
N3o6paxenne
MPOCTPAaHCTBEHHBIX (DUTYp HA
mnockoctu. CedeHus
MHOTOT'PaHHHUKOB.

HCHOHBBy}OT OCHOBHBIC ITOHATHUA OJIsI BEKTOPOB B
TPOCTPAHCTBE, IMTPABUJII CJIOKCHNA 1 BBIYUTAHUA
BEKTOPOB B IPOCTPAHCTBE, TOHATUA
KOMILTAaHAPHBIX BEKTOPOB IMPU PEHICHUHA 3a1a4
BBITNIOJIHAKOT llel\/’ICTBI/IH HaJl BEKTOpaMu B
MPOCTPAHCTBE, PA3JIOKECHUC BEKTOPA 110 TPEM
HCKOMITJIAaHApHBIM BEKTOPaM.
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Hcropuueckue cBeieHus

6 | IToBropenne (9 yacom)
11 xnace. I'eomerpus.
Ne Tema coJepKaHue Buabl 1esiTeJIbHOCTH y4alIMXCs
n/n
1 | Merox kKoopauHaT B [MpsimoyrospHast cucremMa Hcnonb3yloT npy peleHny 3a1a4 1eKapTOBbI
npoctpanctse (13 yacoB) KOOPJMHAT B IIPOCTPAHCTBE. KOOPJHMHATHI B IPOCTPAHCTBE, (OPMYJIBI
PaccTosiHre MEX Iy TOYKaAMH B | KOOPAMHAT BEKTOPA, CBSI3b MEXITy KOOpAUMHATAMUA
mpocTpaHcTBe. BexTops! B BEKTOPOB U KOOPIMHATAMH TOUYEK, (POPMYITBI
npoctpancTie. [nmnHa BBIYUCIICHHSI CKAJSIPHOTO TIPOM3BEICHISI BEKTOPOB,
BekTopa. PaBeHCTBO BBIYUCIICHUS yTIIa MEXY IPSIMBIMH,
BekTOpoB. Cl0oXeHne TUTOCKOCTSIMI, BBITIOHSAIOT IeHCTBHUS HAZT
BEKTOPOB. Y MHOKEHHE BEKTOpaMH, PEUIAl0T CTEPEOMETPHUIECKUE 3a1a91
BEKTOpa Ha YHUCJIO. KOODPJMHATHO-BEKTOPHBIM METO/IOM,
Koopaunats! BekTOpa.
CkanspHoe Mpon3BeICHUE
BEKTOPOB.
2 | Hununap, xouyc, map (12 | - OcHoBHbIe 3eMeHTHI chepbl | VICMOMb3yIOT MOHATHE O TeaX BPAIICHHS 1
JacoB) u mapa. Bzaumuoe IIOBEPXHOCTSAX BPALIECHUS], IPSIMOM KPyTOBOi1
pacrtoioxxeHue chepsl u IIIAHJIP, €T0 3JIEMEHTHI, OCCBBIC CEUCHNS,
TUIOCKOCTH. MHOTOTpaHHUKH, | NIEPIICHANKYIISIPHBIC OCH; CEUCHIS, TapaIeIbHbIE
BITMCAaHHEBIC B cepy. ocH, IPSIMON KPYTOBOH KOHYC, €0 3JIEMEHTEHI,
MHOTrOrpaHHHKH, OITUCAHHBIE | OCEBBIC CCUCHHUS KOHYCa; CCUCHHS,
oxoJo cdepsl. Lmmuaap u MIEPIICHANKYISIPHBIC OCH; CCUCHHUSI, TIPOXOISAIINE
KoHyc. QUTypHI BpanicHuUs. 4yepes BEPIINHY, map, chepa, cedeHne mapa
IUIOCKOCTBI0, KacaTesbHas IIOCKOCTh K cdepe,
KOMOMHAIIMsl MHOTOTPAaHHUKOB U TEJl BPALCHUS.
BEITONMHAIOT PUCYHKH C KOMOMHAIMEH KPYTIIBIX
TEJ U MHOTOTPaHHUKOB; COOTHOCST X C UX
OIMCAHUSIMU, YEPTEXKaMH, apTyMEHTUPYIOT CBOH
CYXJIEHUS] 00 3TOM PaCIONIOKEHHH, PEIIalOT
3a/la4y Ha BBIYUCIICHUE IO OBEPXHOCTEN
KPYIJIBIX TEJ, PEIIatoT 3a/1a4u, TpeOyrolHe
pacrio3HaBaHUs Pa3IMuHbIX TEJ BPAIICHHS U UX
CEUCHUH, NOCTPOSHHSI COOTBETCTBYOIIUX
yepTexken.
3 | O6bemsl Tei (17 yacoB) [TonsiTrie oO0beMa U ero Hcnonp3ytor moHsiTHe 00 00BeMe, OCHOBHEIC
cBoiicTBa. O0BEM HWJIHHIPA, CBO¥CTBa 00BEMOB, (POPMYJIBI ISl BEIYHUCICHUS
MPSMOYTOJBHOTO 00BEMOB MHOTOTPaHHUKOB: MIPSIMOYTOJIBHOTO
mapajuieNienuneia ¥ IPU3MBL. | MapajuieNIeuIea, MPU3MbL, TUPaMUJIEL,
[Mpunnun KaBansepu. O0beM | MPUMEHSIOT (YOPMYJIBI ISl BEIYMCIIEHHSI 00hEMOB
nmupamMuael. O6seM KOHyca U TeJ BpalleHUs: LWIMHAPA, KOHyca, wapa. Pemator
ycedeHHoro konyca. O0bem 3a]]a4¥ BBIYHCINTEIBHOTO XapakTepa Ha
mapa u ero yactei. [lnomangs | HemocpeacTBEHHOE IpHMeHeHHe GopMys 00beMOB
MOBEPXHOCTH MHOTOTPaHHUKOB U KPYTJIBIX TEJ, B TOM YHCIIE B
MHOTOTpaHHUKA, MIHHpA, XO/I€ PEIICHHUS] HECIIOKHBIX MPAKTUUECKHX 3a7ad.
KOHYCa, YCEYeHHOT0 KOHYCa.
[Tironanp MOBEPXHOCTH HIApa
U €ro yacteil.
4 Hrorosoe nosTopenue (26

4acoB)
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