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Ilnanupyembie pe3yibTaThl OCBOCHHUS Y4€OHOI 0 NpeaAMeTa

ba3oBblil ypoBeHb
«IIpo0jieMHO-(PYHKIIMOHAJIbHBIE Pe3YabTaThI»

Yray0aeHHbIH YPOBEHb
«CucreMHO-TeopeTHYECKHE Pe3yJIbTAThI»

Paznen I. Boinycknuk Hayyuresi | III. Beinycknuk monyunrt| II. BeimyckHuk Hayuurcesi| IV. BeIyCKHHUK MOJy4HT

BO3MOKHOCTh HAYYUTHCS BO3MOKHOCTh HAYYUTHCS
TpeGoBanus K pe3yabTraram

Anemenmst | OniepupoBaTh Ha OA30BOM | — Onepuposamu - CBo0OoaHO Jlocmuowcenue pe3yibmamos

meopuu YPOBHE MOHATUIMMU: NOHAMUSMU. KOHEUHOe OIIEPUPOBATH MOHATHAMU: | pazoena II;

JZ""""’“’"“ KOHEYHOE MHOKECTBO, MHODICECBO, DIeMEHM KOHEYHOE MHOKECTBO, onepuposame NOHAMUEM

mamemamuy | JTEMEHT MHOKCCTBA, MHOJHCECMBA, NOOMHONCECMB0,| IIIEMEHT MHOXKECTBA, onpeoenenust, OCHOBHbIMU

ecKoil ITIOJIMHOKECTBO, nepeceuenue u 00veouHeHue | MOJMHOMXKECTBO, suUOamu onpeoeneHul,

J102UKU nepecevyeHue u MHOJICECMB, YUCTIOBbIE nepecedyenue, 00bEJUHEHUE | OCHOBHbIMU UOAMU TMEOPeM;

00BeIMHEHUE MHOXKECTB,
YHCJIOBbIE MHOXKECTBA Ha
KOOPJIMHATHOM TIPSIMOMH,
OTPE30K, UHTEPBAT,;
OTICPHPOBATH Ha OA30BOM
YpPOBHE MTOHSATUSIMU:
yTBEpKJEHUE, OTPUIIAHUE
YTBEPK/ICHUS, NUCTUHHBIC
U JIOXKHBIC YTBEPKIICHUS,
NpUYXHA, CIEICTBHE,
YaCTHBIN CITy4ail o01ero
YTBEPKICHUS,
KOHTPIPUMED;

HaXOJUTh NIEPECCUCHUE U
00beIMHEHUE ABYX
MHOECTB,
MPEICTaBICHHBIX
rpauyecK Ha YUCIOBOU

MHOJICecmea Ha
KOOPOUHAMHOU NPAMOL,
ompe3oK, UHmMepea,
NOJYUHMEPBATL, NPOMEICYMOK
C 8bIKOJIOMOU MOYKOI,
epaghuueckoe npeocmasnenue
MHOICECNE HA KOOPOUHAMHOU
niocKocmu,

onepuposamo
NOHAMUAMU. YMEepIHcOeHUe,
ompuyaHue ymeepicoeHus,
UCMUHHbLE U TOHCHbLE
ymeepaHcoenus, NPUiUHa,
cneocmaeue, YacmHulil CIyyatl
0bwe20 ymeepaicoenus,
KOHmpnpumep,

nposepsimb

Y Pa3HOCTh MHOKECTB,
YHICJIOBbIE MHOKECTBA Ha
KOOPJIMHATHOM MPSIMOMU,
OTpE30K, UHTEPBAJI,
MOJIYUHTEPBAJI, IPOMEKYTOK
C BBIKOJIOTOM TOYKOM,
rpaduyueckoe MpeacTaBICHHS
MHOKECTB Ha KOOPJIMHATHOU
IJIOCKOCTH;

3a71aBaTh MHOYKECTBA
MIEPEUYNCIICHUEM U
XapaKTEPUCTHUUECKUM
CBOMCTBOM;

ONEPUPOBATH MOHATUIMHU
YTBEPKIECHUE, OTPULIAHUE
YTBEPKICHUS, HICTUHHbIC
Y JIO)KHBIE YTBEPKICHUS,

NOHUMAMb CYMb KOCBEHHO20
00Ka3amenbCcmea;
onepuposamv NOHAMUAMU
CUEMHO20 U HECHeMHO20
MHODICecCmea;

NPUMEHsIMb Memoo
mamemamudeckol UHOYKyuu
OJI51 NPOBEOEHUS PACCYHCOEHUL
U 0oKazamenbCcme u npu
peuienuu 3a0ad.

B nosceonesnoti orcusnu u npu
U3yYeHuu Opyaux npeomemos:
UCNONIL30BAMb MEOPEMUKO-
MHOMCECMBEHHbIU A3bIK U
A3bIK JIOCUKU OJI51 ONUCAHUS
PeanbHblX NPoYeccos u
A6NeHUll, npu peueHuu 3a0ay
Opyaux yueOHbIX npeomemos




IIPSAMOI;

CTPOUTH HA YUCIIOBOU
IIPSAMOU IIOJMHOXKECTBO
YUCJIOBOI'O MHOYKECTBA,
3aJJaHHOE MPOCTENIUMHU
YCIIOBUSIMU;
pacro3HaBaTh JIOXKHbIE
YTBEPKJEHUs, OIUOKH B
pacCyXJICHUAX, B
TOM YHCJIE C
UCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noseceonesnoii srcuznu u
npuU u3yyeHuu Opyaux
npeomemoas:

- UCII0JIb30BATh
YUCJIOBbIE MHOKECTBA Ha
KOOPJIMHATHOM MIPAMOU
JUIs1 OIUCAHUS peajibHbIX
MIPOLIECCOB U SIBJICHHI;

— IIPOBOJUTH
JIOTUYECKHUE PACCYXKIACHHS
B CUTYyalUsX
MIOBCETHEBHOM KU3HU

NPUHAOIEIHCHOCTb DTIeMEeHMa
MHOXHCECTBY,

— HAaxooums nepeceyeHue
U 00veouHeHue MHOHCEeCms, 8
MoM yucie npeocmasieHHbIX
epaghuyecku Ha YUCI0801
NPAMOU U HA KOOPOUHAMHOU
NI0CKOCMU,

— npoeoOUMDb
doKazamenbHble PaccyHcOeHUs.
0J151 000CHOBAHUS
UCIMUHHOCIU YMBEPAHCOCHULL.

B nosceonesmoii dcuznu u npu
UsyueHuu opyeux npeomemos:
— UCNONIL308AMb
YUCTI08blE MHOMCECBA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCMU
0J151 ONUCAHUSL PEATIbHBIX
npoyeccos u s6ieHull;

— npo8ooUMb
00KA3amelbHble PACCYHCOCHUS
8 CUmMyayusx no8CeOHe6HoU
JHCUZHU, NPU peuleHUU 3a0ay U3
opyaux npeomemos

MpUYKMHA, CJICICTBUE,
YaCTHBIN ciiyuyail 00111ero
YTBEPKIACHUS,
KOHTPIIPUMED;
IPOBEPSITH
MPUHAJJICKHOCTh
AJIIEMEHTa MHOXKECTBY;
HaxOJIUTh MIEPECEUECHUE U
00BbEMHEHUE MHOKECTB,
B TOM YHCJIC
MIPEACTABIECHHBIX
rpaduuecku Ha YUCIOBOY
IIPSIMOM U Ha
KOOPJIMHATHOMU
MJIOCKOCTH;

MIPOBOJIUTH
JI0Ka3aTeIbHbIE
paccykaeHus 1is
000CHOBaHUS
UCTUHHOCTHU
YTBEPKICHUMU.

B noeceonesrnot scuztu u

npu u3yueHuu Opyaux
npeomemos:
VCIIOJIb30BAThH YUCJIOBBIC
MHOKECTBA Ha
KOOPAMHATHOMN MPSMOU U
Ha KOOPJIMHATHOMU
IJIOCKOCTH JJIsI ONTMCAHUS
peaNbHBIX MPOLIECCOB U




SIBJICHUM;

IIPOBOJIUTH
JI0OKa3aTEIbHBIC
paccyXIeHUs B
CUTYaIUAX
TMOBCEIHCBHOM >KU3HHU,
IPU PEIIEHUH 3a/1a4 U3
JIPYTUX MPEIMETOB

Yucna u
evIpajrcenus

OmnepupoBaTh Ha 6a30BOM
YPOBHE TIOHSITUSIMH:
1[€JI0€ YUCIIO, ACITUMOCTh
ypcell, OOLIKHOBEHHAs
JpoOb, eCATHYHAS APOOB,
panoHalbHOE YHCIIO,
npuOIMKEHHOE 3HAUCHUE
YKClia, 4YacTh, 10JIs,
OTHOIIICHHE, MPOIICHT,
MOBBIIIICHUE U TIOHU)KEHUE
Ha 3aJJaHHOE YMCJIIO0
IPOIICHTOB, MacIITao;
ONEepHUPOBATH HA OA30BOM
YPOBHE MOHSITUSIMH:
aorapudm Ymca,
TPUTOHOMETpUYECKast
OKPY>KHOCTb, TpagyCHast
Mepa yriia, BelTndruHa
yTJIa, 3aJaHHOTO TOYKOU
Ha TPUTOHOMETPUYECKOU
OKPY>KHOCTH, CHHYC,
KOCHHYC, TAHT€HC U
KOTAHI'€HC YTJIOB,

C60600HO onepuposams
NOHAMUAMU. YeJloe YUCILO,
oenumocms qucell,
00bIKHOBEHHAsL OPOOY,
decssimuunas Opoov,
PAYUOHATILHOE HYUCTIO,
NPUOTUINCEHHOE 3HAYUEHUE
yucaa, yacmo, 00JIA,
OmMHOUEeHUe, NPOYEeHM,
NnoBbIUEHUE U NOHUIICEHUE HA
3A0aHHOe YUCTIO NPOYEHMO8,
macumao;

nPUBOOUMb NPUMEPHL YUCETL C
3A0AHHBIMU CEOUCEAMU
oenuUMocmu;

onepuposamv NOHAMUAMU:
Jo2capugm wucia,
MPUSOHOMEMPUYECKASL
OKPYIHCHOCb, PAOUAHHASL U
epaodycHas mepa yaia,
geIUUUHA Yeld, 3a0AHH020
MOYKOU HA
MpU2OHOMEMPUYECKOU

CB00OIHO OTIEepUpOBaTh
MOHATHAMU: HATYPaTbHO(
YHCJIO, MHOXKECTBO
HATypaJbHBIX YHCEII,
IIEJIO€ YUCIIO, MHOXKECTBO
LIEJIBIX YHCEII,
OOBIKHOBEHHAs JIPOOb,
JeCATHYHASI IPOOb,
CMEIIaHHOE YHCIIO,
palroHaJIbHOE YUCIIO,
MHOKECTBO
palMoOHAIBLHBIX YHUCEII,
HUPPALMOHAIBHOE YHCIIO,
KOPEHb CTCIICHHU N,
JICUCTBUTEIBLHOE YUCIIO,
MHOKECTBO
JEHCTBUTEIBHBIX YHCE,
reoMeTpUIeCKast
UHTEPIPETAINS
HATyPAIbHBIX, IEIIBIX,
paroHAIbHBIX,
JEHCTBUTEIbHBIX YHCET;

Jlocmuoicenue pe3ynoma-mos
paszoena II;

Cc80000HO Onepuposams
YUCTIOBbIMU MHOMICECMBAMU
npu peuteHuu 3a0au;

NOHUMAMb NPUYUHDL U
ocHo8Hble uoeu
pacuuperust Yucio8bix
MHOJHCECNE;

61a0emsb 0CHOBHbIMU
NOHAMUAMU MeoPUU
0euUMoCmu npu peueHuu
CManoapmuvix 3a0a4

umems 6a308vie
npeocmasienus o
MHOHCECBE KOMNICKCHBIX
yucel,

Cc80000HO 6bINOIHANMb
MoxcOecmeeHHbvle
npeoopazosanus
MpU2OHOMEeMPUYECKUX,
Jo2apu@muyecKux,
CIMENeHHbIX BbIPAICEHUI,




MMEIOIIUX MPOU3BOILHYIO
BEJIUYUHY;

BBITIOJIHSITh
apupMeTHIEeCKre
JNEUCTBUSA C LEIBIMU U
paloHaIbLHBIMU
YUCJIaMU;

BBITIOJIHSITh HECIIOKHBIC
npeoOpa3oBaHus
YUCJIOBBIX BBIPAXKEHHUM,
COJIepIKalllUX CTEIICHU
quce, MO0 KOPHU U3
guces, JIM0o jgorapudmsl
YHUCen;

CpaBHUBATh
palroOHaJIbHBIE YUCIIA
MEXTy COO0OM;
OLICHUBATh U CPABHUBATh
C palMOHaIbHBIMU
YUCIaMU 3HAYEHUS LEIIbIX
CTEIIEHEN YNCeIl, KOPHEN
HaTypaJdbHOW CTENICHU U3
4yucen, JIorapu(MoB YUCET
B [IPOCTBIX CIy4asx;
U300pakaTh TOYKAMU Ha
YUCIIOBOW MPSIMOM LIEJIBIE
U palMOHaJIbHbIE YUCIIA;
n300paxaTh TOYKaMH Ha
YUCIIOBOW MPSIMOM LIEJIbIE
CTEIEHU YnCell, KOPHU
HATYpaJIbHOUM CTEIICHU U3

OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2eHC U KOMAH2EHC Y2108,
UMEIWUX NPOUZBOTILHYIO
BENUYUHY, YUCIA e U T,
8bINONHAMb apupmemuiecKue
delicmausi, coyemas yCmHbvle u
NUCbMEHHbIE NPUEeMbl,
npUMeHsist npu
Heobxooumocmu
BbIYUCTUMETbHBLE
ycmpoucmea,

Haxoo0ums 3HA4eHUsi KOPHsL
HaAmMypanibHoU cmenetu,
cmenemu ¢ payuoHAIbHbIM
noxkazamenem, ro2apupma,
UCNOAB3YS NPU
Heobxooumocmu
BbIYUCTUMETbHbLE
ycmpoicmea,

NOb308AMbCS OYEHKOU U
NPUKUOKOLL NPU NPAKMUYLECKUX
pacuemax,

npoBOOUMb NO U3BECTNHBIM
Gdopmynam u npasuiam
npeobpazosarusi OYKEEHHLIX
BbIPAIICEHUT, BKIIOYAIOUSUX
cmenenu, KOpHU, 102apugdmol
U mpuecoHomempuiecKue
dyuxkyuu,

HAaxXo0ums 3HA4eHUsi YUC108bIX
U OYKBEHHBIX 8bIPANCEHUL,

ITIOHUMATh U OOBIACHSITH
Pa3HUILY MEXKIY
MO3UIIMOHHON U
HEMNO3UIIMOHHOU
CHCTEMAaMH 3aITHCH
YyHcen;

NEePEBOUTH YUCa U3
OJHOM CHCTEMBI 3aIIUCH
(cucTeMbl CUHMCIICHUS) B
ApYTyIo;

JIOKa3bIBaTh U
UCII0JIh30BaTh IPU3HAKU
JETUMOCTHU CYMMBI U
MIPOU3BEICHUS TIPU
BBITIOJTHEHHUH
BBIYMCIICHUHN U PEIICHUHN
3aj1a4;

BBITIOJIHATH OKPYTJICHUE
palMoHaIbHbBIX U
HUppalMOHAIBHBIX YHUCE (
3aJJaHHOM TOYHOCTBIO;
CpaBHMBATH
JIeHCTBUTEIIHLHBIC YHCIIa
pPa3HBIMH CIIOCOOAMM;
YIOPSAI0YMBAThH YUCTIA,
3aITMCaHHBIC B BHC
OOBIKHOBEHHOM U
JNECATUYHON Jpo0u,
YHCia, 3aIIUCaHHbBIe C
HCITOJIb30BaHUEM

enadems opmynou bunoma
Hviomownay

NPUMEHmMb NPU peuleHuu
3a0au meopemy o
JIUHEUHOM NPpedCmasieHuU
HOI;

NPUMEHMb NPU peuleHuu
3a0auy Kumatickyro
meopemy 06 0CmamKax,

NPUMeHMb NPU peuleHuu
3a0au Manyto meopemy
Depma,

yMemb 8bINOJHAMb 3ANUCDH
YuCaa 8 NO3UYUOHHOU
cucmeme CUUCIEHUSL,

NPUMEHIMb NPU peuleHuu
3a0a4 meopemuxo-
yucno8vle PYHKYUU: YUCTIO
u cymma oenumeiet,
@yHxyuro Diinepa;

NPUMEHIMb NPU peuleHuu
3a0ay yenuvie Opoou,

NpUMeHIMb NPU peuleHuu
3a0a4 MHO2OYNEHbL C
oeticmeumelbHbIMU U
yenvimu Kodppuyuenmamif

61a0emb NOHAMUAMU
npuUBOOUMBLU U
HenpusooOUMbLLL MHO2OYIEH
U NPUMEHSAMb UX npu
peuienuu 3a0ay;




quCell, Jorapu(pMbl YUCEI
B IIPOCTHIX CIydasx;
BBITIOJTHATH HECIOKHBIC
npeoOpa3oBaHus LEbIX U
JTPOOHO-pAIMOHATBHBIX
OYKBEHHBIX BBIPAKCHUI;
BBIPAXKATh B MIPOCTEHUIITUX
CITy4asiX U3 paBeHCTBA
OJIHYy TIEPEMEHHYIO Yepe3
APYTHC;

BBIYHCIISATH B MTPOCTHIX
CITy4asiX 3HAYCHHSI
YHUCJIOBBIX U OYKBEHHBIX
BBIPAKECHU,
OCYIIECTBIISIS
HEO00XOIUMBIE
MIOJICTAHOBKH U
npeoOpa3oBaHus;
n300pakaTh
CXEMAaTUYECKH YToJ,
BEJIMYMHA KOTOPOTO
BBIp@)KEHA B Tpajycax;
OIICHMBATh 3HAKH CHHYCA,
KOCUHYCa, TAaHTeHCAa,
KOTaHT€HCA KOHKPETHBIX
yTJIOB.

B nosceonesnoii orcuznu u
npu u3ydeHuu opyaux
VUEOHbIX NPeOMemos:
BBITIOJIHSATH BBIYMCIICHUS

ocyujecmeisis Heobxooumvle
NOOCMAHOBKU U
npeoopazo8anus,

— uzobpaxcams
cxemMamuyecku y2oil, 6eIuduHa
KOMOPO20 BbIPAJICEHA 8
epaodycax unu paouanax,

- UCNONIL308AMb NPU
peuteruu 3a0a4 maobauyHvie
3HAYeHUs
MPUSOHOMEMPULECKUX
DyHKYULL Yenos,

- BbINOJIHANMb NEPesoo
BEUHUHBL Veld U3 PAOUAHHOLL
Mepbl 8 2PA0YCHYIO U
obpamHo.

B noeceonesnoui scusnu u npu
usyueHuu Opyeux yueonvix
npeomemoas.

8bINOIHAMb OCLCMBUSL C
YUCTIOBBIMU OAHHBIMU NPU
peutenuu 3a0a4
NPAKmMuyecKo2o xapakxmepa u
3a0ay u3 paziudHvix obracmell
3HAHUU, UCNONIL3YS NPU
HeoOX00UMOCMU CNPABOYHbIE
mamepuanvl u
BLIYUCTUMETbHBIE
ycempoucmaea,

OYyeHu8amv, CpasHU8AMb U

apupMEeTHIECKOro
KBaJpaTHOTO KOPHS,
KOpHEH cTernenu 0oJible
2;

Haxoauth HOJIl 1 HOK
pa3HbIMU crioco0amu u
UCTIOJIB30BaTh X NIPU
pelIeHUH 3a/1a4;
BBITIOJTHSTh BBIYHCIICHUS
U ipeoOpa3oBaHuUs
BBIPAXCHUH,

coJiep KaIux
JEUCTBUTEIIBHBIC YUCIIA, §
TOM YHCIIE KOPHH
HATypalbHBIX CTETICHEH;
BBITIOJIHATH CTaHIAPTHHIE
TOK/IECTBEHHBIE
npeoOpazoBaHus
TPUTOHOMETPUUYECKHUX,
Jorapu(pMUYECKuX,
CTETICHHBIX,
UPpalOHATBHBIX
BBIPAKCHU .

B nosceonesnou scusnu u

npu u3yueHuu Opyaux
npeomemos:

BBITIOJIHSITH U OOBSICHATD
CpaBHEHHE PE3yJIbTATOB
BBIYMCIICHUH TTpU

NpUMEHAMb NpU peuleHuu
3a0ay OcHo8HYI0 meopemy
aneeopwi,

NPUMEHAMb NPU peuleHUU
3a0ay npocmeuuiue
@dYHKYUU KOMNIEKCHOU
nepemeHHoU KaK
eeomempuyecKkue
npeobpazoeanus




MIPY PEIICHUY 3a71a4
MPAKTUIECKOTO
XapaxkTepa;

BBITIOJTHAT TPAKTUUYECKUC
pacyeTsl C
UCIIOJIb30BAHUEM TIPU
HEOOXOIUMOCTH
CIIPaBOYHBIX MaTEpPHAJIOB
Y BBIYUCIUTENLHBIX
YCTPOMCTB;

COOTHOCHTH peabHbIC
BEJIMYUHBEI,
XapaKTePUCTHKU
00BEKTOB OKPY’KAIOIIETO
MHUpa ¢ UX KOHKPETHBIMU
YHUCIOBBIMH 3HAYEHHUSIMU,
HCII0Jb30BaTh METOIBI
OKpYTJICHUS,
PUOIMKCHHS 1
MPUKUJIKU TIPU PEIICHUN
IIPaKTUYCCKUX 3a]1a4
IMOBCEIHEBHOM KU3HU

UCNONIb306aMb NPU PEULeHUU
npaKkmuyeckux 3a0ay
YUCTIOBbLE 3HAYEHUS PEalbHbIX
BeIUYUH, KOHKDEMHbIEe
YUCTIOBbLE XAPAKMEPUCTIUKU
00beKmMo8 OKpYHCaAIoue2o
mupa

COCTAaBJIAITh U OICHUBATDH

pELICHUH NMPAKTUYECKHUX
3aJ1a4y, B TOM YHUCIIE
npUOTMKEHHBIX
BBIYKCJIEHUM, UCTIOIB3YS
pa3HbIe CIIOCOOBI
CPaBHECHUN;

3aMMchiBaTh, CPAaBHUBATD,
OKPYTJIATh YUCIIOBbIE
JTAHHBIE peaTbHBIX
BEJIMYMH C
UCIIOJIb30BAaHUEM PA3HBIX
CUCTEM H3MEPEHUS;

pa3HBIMH CITOCOOAMMU
YHCIIOBBIE BHIPAKCHUS
NIPU PEIICHUN
NPaKTHYECKUX 33724 U
3a/1a4 U3 IPyrux
y4eOHBIX TTPEAMETOB

Ypasnenusn
u
Hepaséencm-
6a

PemaTte nuHeiinbie
ypaBHEHUS U
HEpaBEHCTBA, KBaJAPATHbBIC
ypaBHEHUS,

peumarb
norapudmuyeckue
ypaBHeHus Buja log , (bx
+ ¢) = d u ipocreiliine
HepaBeHCTBa BuUja log , x

— Pewamo
PayuoHaibHble,
noxazamesbHvle U
Jocapupmuieckue ypasHeHus
U HepaseHcmaea, npocmeuuiue
UppayuoOHaIbHvle U
MpucoHoOMempuiecKue
VpPasHeHUsl, HePaABeHCMBA U UX
cucmemol,;

CB00OIHO OTIEpUpPOBaTh
NIOHATHSIMU: YPaBHEHUE,
HEPaBEHCTBO,
PaBHOCHJIBHBIC
ypaBHEHUS U
HEPaBEeHCTBA, ypaBHEHUE,
SIBIISTIOIICECS CIICACTBHEM
JPYTroro ypaBHEHHUS,

YpaBHEHUS,

Jocmuoicenue pezyiomamos
pazoena Il;

— 8000010 onpedensimb mun
U gblOUpamv Memoo
peulenuss NOKa3amenbHbiX U
Jlo2apupmuyeckux
VPaeHeHUll U HepaseHCma,
UPPAYUOHATILHBIX
VPaeHeHUll U HepaseHCma,




<d,

pemaTh noka3aTeabHbIe
ypaBHeHus, Buga a” = d
(rme d MOXXHO
peJACTaBUTh B BUJIE
CTEIICHU C OCHOBAHUEM Q)
U IIPOCTEUIIINE
HepaBeHCTBA Buaa a' < d
(rme d MoXXHO
PEJCTaBUTh B BUJIE
CTEIMEHU C OCHOBAaHHEM
a;.

MPUBOAUTH HECKOJIBKO
IPUMEPOB KOPHEU
MIPOCTENIIETO
TPUTOHOMETPUYECKOTO
ypaBHEHHUS BUJA: Sin X =
a, cosx=a, tgx=a, ctg
X = a, TII€ a — TaOJINYHOE
3HAYCHUE
COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKOU

byHKIUY.

B nosceonesnoti orcusnu u
npu U3yYeHUuu Opyaux
npeomMemos:

— COCTaBJISITh U
peliath ypaBHEHUS U
CHUCTEMbI YPaBHEHUH NIPH
PEIICHUU HECIOKHBIX

UCNOIL3068AMb MEMOoObl
peulenus ypasHeHu:
npusedeHue K uoy

«npouseedeHue pagHo Hymo»
UIU «4ACMHOE PAGHO HYTIOY,

3aMeHa nepemMeHHbIX;
UCNONIL308AMb MEMOO
UHMEPBAN08 O/ peuleHus
HepageHcms;

— UCNONIL308AMb
epaghuueckuiit memoo 01
NPUOTUNCEHHO20 PeUleHls]
YPpasHeHuUll U HepageHCme;
— uzobpaxcams Ha
MPULOHOMEMPULECKOT
OKDYHCHOCIIU MHOHNCECMBO
peuieruti npoCmetuiux
MPULOHOMEMPUYECKUX
YPasHeHUll U HepaseHCm8,
— 8bINOJIHAMb 0MOOD
KOpHelu YpagHeHUuu uiu
peuleHull HepaseHcma 8
cOOmeemcmeaul ¢

O0ONOIHUMEIbHbIMU ycaosuimu

U OZCpaHU4YeHUAMU.

B nosceounesnoti orcusnu u npu

us3yyeHuu opyaux y4eOHvix
npeomemos:

- cocmaesiiAnisb u peuiamos

PaBHOCHUJIbHBIC HA
MHOKECTBE,
PaBHOCHUJIbHBIE
npeoOpa3oBaHus
YpaBHEHUN;

pelaTh pa3HbIe BUABI
YpaBHEHU U HEPABEHCTB
U UX CUCTEM, B TOM YHCII{
HEKOTOpbIEC YpaBHEHUS 3-
1 u 4-11 cTeneHe,
JTPOOHO-PAITMOHATBHBIC U
HMppalvoOHAJIbHBIE;
OBJIAJI€Th OCHOBHBIMHU
TUIIaMH TOKa3aTENbHBIX,
Jorapu(pMUYECKUX,
UPPALMOHAIIBHBIX,
CTENIEHHBIX YPAaBHEHUH U
HEPaBEHCTB U
CTaHAAPTHBIMH METOIAMY
UX PELICHUN U
MPUMEHSTH UX MPH
pELIECHUHN 3a/1aY;
IIPUMEHSATh TeopeMy be3y
K PELICHUIO YPABHECHUM;
MPUMEHATH TEOPEMY
Buera s pemenust
HEKOTOPBIX YPAaBHEHUM
CTEIICHU BBILIE BTOPOW;
MOHUMATh CMBICII TEOPEM
O PaBHOCHJIbHBIX U

MPUSOHOMEMPUUECKUX
VPaGHeHUU U HepageHcma,
ux cucmem,

Cc680000HO peutambs
cucmemvl TUHEUHbIX
VPABHEHU,

peuiams 0OCHOBHbIE MUNbL
VPAa8HeHUU U HepageHCms ¢
napamempamu,
NPUMEHAMb NPU peuleHuu
3a0ay HepaseHcmea
Kowu — bynaxosckozo,
Bepuynnu,

umMems npeocmasieHue o
HEepPaBeHCmeax Mexcoy
CpeoOHUMU CmeneHHbIMU




IMPAaKTUYCCKHUX 3aaa4

VpasHeHus, cucmembl
VpasHeHull U HepaseHcmea npu
peuenuu 3a0ayd opyaux
VUeOHbIX npeoMemos,

- UCNONIL308AMb
YpasHeHus u Hepagencmea O
HOCMPOeHUs U UCCTeO08AHUS
npocmenuux
mamemamudeckux mooeuetl
PeanbHbIX CUmMyayuil uiu
NPUKIAOHBIX 3A0a4,

— ymemb
UHMepNpemupo8ams
HONYYeHHbI NPU peuleHuu
YpasHeHUs, HepaseHCmea Uil
cucmemsl pe3yibmam,
OYeHU8ams e2o
npasoonodoobue 8 KOHMeKcme
3A0AHHOU PealbHOU CUMYayul
UU NPUKTIAOHOU 3a0a4u

HEPABHOCHIBHBIX
npeoOpa3oBaHUAX
YPaBHEHUU U YMETh UX
JI0Ka3bIBATh;

BJIaJIETh METOAAMHU
pCIICHHS YpaBHEHUH,
HEPABCHCTB U UX CUCTEM,
YMETh BRIOUPATh METO]T
pEIICHHS U
00O0CHOBBIBATh CBOM
BBIOOD;

UCTIOJIh30BaTh METO/I
WHTEPBAJIOB JUISI PEIICHUS
HEPABEHCTB, B TOM YHUCJIE
JTPOOHO-PAIMOHANIBHBIX U
BKJIIOYAIOIIIUX B ce0s
UppalvoHaIbHbIC
BBIPAKEHUS;

pemaTh anredpandecKue
YpaBHEHHUS U
HEPABEHCTBA U UX
CUCTEMBI C TTapaMeTpaMu
anreOpanyecKuM u
rpauIecKuM METOIaMU;
BJIQJICTh PA3HBIMU
METOIaMH
JI0KA3aTeILCTBA
HEPABEHCTB;

penraTh ypaBHEHUS B
TEJIBIX YHCTIaX,




— HU300pakaTh MHOXKECTBA
Ha IUIOCKOCTH,
3aJlaBaeMble
ypaBHEHUSIMH,
HEPABEHCTBAMHU U UX
CUCTEMaMU;

— CBOOOJIHO MCHOJIL30BATh
TOKIE€CTBEHHbIE
npeoOpa3oBaHus Mpu
pElIeHUH YpaBHEHUN U
CUCTEM ypaBHEHUU

B nosceonesnoii scuznu u
npu u3yueHuu Opyeux
npeomemos:

— COCTaBJISITH U peliaTh
ypaBHEHHUsI, HEPABEHCTBA,
WX CUCTEMBI TIPH
pelIeHUH 3a7a49 IPYrux
y4eOHBIX TTPEIMETOB;

— BBITIOJIHATH OIEHKY
IIPaBIOIOI00US
pE3yNbTATOB,
MOJIY9aeMbIX TIPU
PEIICHUH Pa3InIHBIX
YpPaBHEHUI, HEPABEHCTB
WX CHCTEM TPU PEIICHUN
3a/1a4 Jpyrux yueOHbIX
IPEIMETOB;

— COCTaBJISITh M peIaTh




YpaBHEHHUS U
HEPaBEHCTBA C
napameTpaMiu Mpu
pelIeHUH 3a7a4 JPYrux
y4€OHBIX MTPEAMETOB;
COCTaBJISATh YpaBHEHHUE,
HEPABEHCTBO WJIU UX
CUCTEMY, OMICHIBAIOIINE
peabHYyI0 CUTYalUIO WINY
NPUKIAIHYIO 3a/1a4y,
UHTEPIPETUPOBATH
MOJIYY€HHBIE PE3YJIbTAThI
UCIOJIb30BaTh
IpOrpaMMHBIE CPEJICTBA
IPU PELIEHUU OTAENIbHBIX
KJIaCCOB YpaBHEHUU U
HEPaBEHCTB

Dynkyuu

OmnepupoBaTh Ha 6a30BOM
YPOBHE MTOHSATUSIMU:
3aBUCUMOCTH BEJIMYHH,
byHKIMSA, apTyMEHT U
3HaueHue QyHKINH,
00J1aCTh OTIPEICICHHS U
MHOKECTBO 3HAYEHU
byakIuM, rpaduk
3aBUCUMOCTH, rpaduk
byHKIMM, HYIW QYHKITAH,
MIPOMEKYTKH
3HAKOTIOCTOSTHCTBA,
BO3pacTaHUe Ha YUCIOBOM
MIPOMEXKYTKE, YObIBAHUE

Onepuposamv NOHAMUAMU:
3A68UCUMOCTIb BETUYUH,
@yHKYUs, apeymenm u
3HaueHue GyHxyuu, ooracmo
onpeoenenusi U MHOICeCmso
3HaueHUull hyHKyuu, epagux
3asucumocmu, epagux
dyHKyuu, Hyau gyuxyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,
803pacmanue Ha Yuci080M
npomedxcymre, yovisanue Ha
YUCTIOBOM NPOMEICYMKE,
Haubobuiee U Haumenbliee

Bnanets moHITHSAMMU:

3aBHCHMOCTH BEJINYUH,
byHKIMSA, apTyMEHT U
3HaueHue QyHKIINH,
00J1aCTh OIPEACIICHUS U
MHOKECTBO 3HAYEHU
byHKIUH, Tpaduk
3aBHCUMOCTH, Tpaduk
byHKIMH, HYJIHA
(YHKIHH, TTPOMEKYTKH
3HAKOIIOCTOSTHCTBA,
BO3pacTaHUe Ha
YHCJIIOBOM ITPOMEKYTKE,

yObIBaHUE HA YHUCIIOBOM

Jocmuoicenue pezyibmamos
pazoena II;

ernademsv NOHSAMuUeM
ACUMNMOMbL U YMeMmb €20
NPUMEHSIMb NPU PeueHuu
3a0au,

NPUMEHSIMb MemoObl peLletus
npocmeuux
ougpepenyuanvrvlx
VpasHeHull nepeozo u
8MOP0O20 NOPLOKO8




Ha YHCIIOBOM
MIPOMEXKYTKE,
HauOoJbIIeE U
HaMMEHbIIIEE 3HAUCHHE
(YHKIMU HA YKCIIOBOM
MIPOMEXKYTKE,
neproaudeckas QyHkius,
1 (50)4 (i

ornepupoBaTh Ha 0a30BOM
YpPOBHE TTOHATUSIMH:
npsimasi U oOpaTHas
IPOTOPIMOHATBLHOCTh
JVHCIHAs, KBaJIpaTHIHAas,
aorapupmMuyecKas u
nokasarejbHas QyHKINH,
TPUTOHOMETPUYECKUE
byHKIMY;

pacrio3HaBaTh rpaduKu
AJIEMEHTAPHBIX (PYHKITHIA:
npsSMOK U 00paTHOMU
IPOIMOPIIUOHATHLHOCTH,
JIMHEHHOM,
KBaJIpPATUYHOM,
JaorapupMUIECcKOi 1
noKa3aTeabHON (YHKIIUH,
TPUTOHOMETPUIECKUX

b yHKIMI;

COOTHOCHUTD rpauku
AJIEMEHTAPHBIX (YHKIIHI:
psIMOX U 0OpaTHOM
MPOTIOPIIMOHATILHOCTH,

3HaueHue QYHKYUU Ha
YUCTIOBOM NPOMENCYMKE,
nepuoouueckas QyHKyus,
nepuoo, Yemuas u Hewemudasi
dynryuu;

onepuposamv NOHAMUAMIU:
npsamas u 0opammuas
NPONOPYUOHATILHOCHIY,
JIUHeUHas1, K8AOPamuyHas,
Jloeapu@muveckas u
nokasamenvHas QyHKyuu,
mpueoHoMempuiecKue
dynryuu;

— onpeoensimo 3Ha4eHUe
@YHKYUU NO 3HAYEHUIO
apeymenma npu pasiudHbIx
cnocobax 3a0anust PyHKyuu,
- cmpoums epagpuxu
U3YYUEHHBIX PYHKYUIL;
ONUCHIBAMb NO PAPUKY U 8
NPOCMeNUuUx Cy4asx no
Gopmyne nosedenue u

ceolicmea hyHKYyutl, Haxooumao

no epaguxy gyHxyuu
Hauboabuue U HaumMeHbvuiUe
3HAYeHus;

Cmpoums 3CKu3 epaguxa
@dyukyuu, yoosiemeopsioujell
npueeodeHHoMy Habopy
YCA08ULL (NPOMEAHCYMKU
603pacmanus/yovieans,

MPOMEXYTKE,
HauOoJbIIEE U
HaWMEHbIIIEE 3HAUCHHE
(GYHKIMU HA YHCIOBOM
MIPOMEXYTKE,
nepuoauyeckas QpyHKIus
NepPUOJI, YeTHAS U
HEYCeTHAsI QYHKIUH;
YMETh IPUMECHSTh 3TH
TIOHSTHS TIPU PEIICHUH
3ajsay;

BJIAJIETh TTOHSATUEM
cTerneHHast QyHKIIHS;
CTPOUTH €€ Tpaduk u
YMETh IPUMEHSTh
CBOWCTBA CTENIEHHOU
(GYHKIMY TP pEIICHUH
3aj1ay;

BJIQ/ICTh MOHSATUAMHU
nokKaszaTeabHas PyHKIIHS,
HKCIIOHEHTA; CTPOUTH UX
rpauKy U yMETh
IIPUMEHSATH CBOKCTBA
MOKAa3aTebHON (QYHKIIUN
MIpU PEIICHUH 3a]1a4;

BJIQ/ICTh MIOHATHEM
JorapupMudecKas
GyHKLMS; CTPOUTH €€
rpaduK U yMETh
MIPUMEHSTH CBOKMCTBA
norapudmuyeckon




JIMHCWHOM,
KBaJIpaTUYHOM,
norapumMudeckon u
NOKa3aTeIbHON (PYyHKIUH,
TPUTOHOMETPUUYECKUX
byHkuuii ¢ hpopmynamu,
KOTOPBIMH OHH 33JIaHBbI;
HAXOJUTh TI0 TPaPUKy
NpUOIMKEHHO 3HAYCHUS
(GYHKIIUY B 32/ TaHHBIX
TOYKAaX;

ONPEENTh MO IrpaduKy
cBoiicTBa GyHKUMHU (HYIIH,
IPOMEKYTKHU
3HAKOTOCTOSIHCTBA,
IPOMEKYTKHU
MOHOTOHHOCTH,
HauOOJBIINE U
HAaUMEHBIITNE 3HAYCHUS U
T.IL.);

CTPOUTH ICKU3 rpaduka
byHKIHH,
YAOBJIETBOPSIOIICH
MPUBEJICHHOMY HabOpy
YCIIOBUH (IPOMEKYTKH
BO3pacTaHus / yObIBaHUS,
3HaueHne QYHKINH B
3aJJaHHOM TOUYKE, TOUKH
3KCTPEMYMOB U T.1.).

B nosceonesnou srcusnu u

3HayeHue QYHKYUuU 8 3a0aHHol
mouyke, MOYKU IKCMPeMyMO8,
acumMnmomasi, Hyau QYHKYuu u
m.o.);

peuiams ypagHeHusl,
npocmetiuiue cucmembl
YpasHeHutl, UCHONb3YSL
ceolicmea OYHKYuLl u ux
epaghuxos.

B nosceonegrol scusHu u npu
usyueHuu Opyeux yueonvix
npeomemoas.

— onpeoensims no
epagukam u ucnorv3oeams
0J151 peuleHusi NPUKIAOHbIX
3a0ay ceoUCmMEad peaibHbiX
npoyeccos u 3asucumocmeli
(Haubonvuue u Haumenvliue
3HAYEHUsl, NPOMEICYMKU
803pacmanus u yovl8aHus
@DYHKYUU, NPOMEICYMKU
3HAKONOCMOSIHCMEA,
acumnmomal, nepuoo u m.n.),
— UHMePNPemupo8ams
C80UCMBA 8 KOHMeKCme
KOHKPEeMHOU NpaKmu4ecKoul
cumyayuu;

— onpeoesims no
epagukam npocmetiuiue
XapaxkmepucmuKu

(GYHKUMU TIPU pEeLICHUU
3ajady;

BJIaACTh ITIOHATHUAMU

TPUTOHOMETPUUYECKHE
(GyHKUMU; CTPOUTH UX
rpauKy U yMETh
NPUMEHSThH CBOICTBA
TPUTOHOMETPUYECKHUX
GyHKUMN IPU peLIeHUuU
3ajay;

BJIaJACTh ITOHATHUEM o6paTHa51

(GYHKIUS; TPUMEHSTH 3T(
MOHSTHE MPU PEIICHUN
3aj1ad4;

IMPUMCHATSH IIpU PpCIICHUHA

3aJ1a4 CBOMCTBa
(GYHKIMI: Y4ETHOCTD,
MEPUOJIUYHOCTb,
OTPAaHUYECHHOCTb;

IIPUMEHSATH IIPU PELLIEHUN

3a/1a4 mpeoOpa3zoBaHus
rpaduKoB (yHKIIHIA;

BJIaACTb INIOHATHUAMMU

YUCIIOBAS
MOCIICIOBATEIHHOCTb,
apudmeTndeckas u
reOMEeTpUIeCKas
IPOrpeccus;

MIPUMEHSATH IIPU PELIEHUN

3ajJia4 CBOMCTBA U
MIPU3HAKH




npu u3ydeHuu Opyaux
npeomemos:

onpeaeNsITh o rpadgukam
CBOWCTBA peaJIbHBIX
IPOLIECCOB U
3aBUCUMOCTEH
(HanOoIbIINE U
HaUMEHBIINE 3HAYEHUS,
IPOMEXYTKH BO3pacTaHUs
U yOBbIBaHUS, TPOMEKYTKH
3HAKOMOCTOSHCTBA U T.I1.);
UHTEPIPETUPOBATH
CBOICTBA B KOHTEKCTE
KOHKPETHOU
NPaKTUYECKON CUTYyaIuu

nepuooudecKux npoyeccos 8
buonozuu, IKOHOMUKE,
MY3bIKe, paouocessu u op.
(amnaumyoa, nepuoo u m.n.)

B nosceonesnoii orcusnu u

OTIPEICNISITh MO TpaduKkam

apudMeTHIECKON 1
reOMETPUYECKON
IIPOrPECCUM.

npu u3yyeHuu Opyeux
VUEOHbIX NPeOMemos:
OTIpeAENSITh 1O Tpadukam
Y UCIIOJIb30BaTh JJIsI
pElIeHUs MPUKIATHBIX
3ajJiady CBOMCTBA
peanbHBIX MPOIIECCOB U
3aBUCUMOCTEN
(HambompIne U
HAaUMEHBIITUE 3HAYCHUS,
MPOMEXKYTKHU
BO3pacTaHus U yObIBaHUS
GYHKIMH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA,
ACUMITOTHI, TOYKU
neperuda, Iepuo.I U T.11.)
WHTEPIPETUPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOU
MPAKTUYECKON
CUTYallUu;.

MIPOCTEUIIINE
XapaKTEPUCTUKHU
MEePUOINYECKUX
MIPOIECCOB B OHMOJIOTHH,
HKOHOMUKE, MY3bIKE,




paaroOCBsI3U U Jp.
(aMmIuTYAa, Nepuoa U
T.I1.)

Dnemenmut
mamemamu
uecKo20
ananusza

OnepupoBaTh Ha 6a30BOM
yYpOBHE TTOHATUSIMH:
pOU3BOJIHASA (PYHKIIUU B
TOUKE, KacaTeJIbHasl K
rpaduxky QyHKIuH,
IPOM3BOIHAS (PYHKITUH;
OTpeIeNsTh 3HAUCHHE
IIPOU3BOIHON (DYHKIIMH B
TOYKE TT0 U300paKEHUIO
KacaTeJbHOU K Tpaduky,
MIPOBEAECHHOMN B 3TOMN
TOUKE;

penaTh HECIOXKHbIE
3a/layu Ha IPUMEHECHHE
CBSI3U MEX]Y
IPOMEKYTKaMU
MOHOTOHHOCTH U TOUKaMHU
sKcTpeMyMma GyHKITUH, C
OJIHOM CTOPOHBI, U
IPOMEKYTKaAMU
3HaKOIOCTOSHCTBA U
HYJISIMA IPOU3BOTHOM
ATOM (PYHKITHU — C
JIPYTOH.

B nosceonesnou orcusnu u
npu u3ydeHuu opyaux
npeomemos:

Onepuposamv NOHAMUAMU:
npou38o0Has QyHKyuu 8
mouxe, KacamenbHas K
epaghuxy gynxyuu,
npou38o0Has QyHKyuu,;
BLIUUCTIAIMb NPOUZBOOHYIO
00HOUIeHA, MHO20YIeHd,
K8AOPAMmMHO20 KOPHS,
APOU3BOOHYIO CYMMbL
dynKyui;

— BLIUUCTISIMb
nPOU3800HbIE INEMEHMAPHBIX
@YHKYUI U UX KOMOUHAYUII,
UCNONIB3YSL CNPABOUHDBLE
mamepuanvl,

— uccneoogamn
NPOCMENUUx Cyuasx
@YHKYUU HA MOHOMOHHOCTY,
Haxoo0umuv HauboabLUIUE U
HauMeHblulue 3HAYeHUs
@yHKyul, cmpoums epaghuxu
MHO20YJIEHO8 U NPOCEIUUX
PAYUOHATLHBIX DYHKYULL C
UCNOIb308AHUEM annapama
Mamemamuiecko2o anaiusd.

B nosceounesnoti orcusnu u npu
u3yyeHuu Opyaux y4eOHvix

Bnaners nonsituem
OECKOHEUHO yObIBarouas
reoMeTprudecKas
IPOrPeCCHst ¥ YMETh
MPUMEHSTH €T0 TIPH
pCIICHUH 3a/1a4;

MPUMEHSTD JJIS PEIICHUS
3aJ1a4 TCOPHIO MIPEJICIIOB;

BJIAJIETH MOHATHSIMU
OECKOHEYHO OOJIbIINE U
OECKOHEUYHO MaJble
YHCJIOBBIE
IIOCJIEIOBATEILHOCTH U
yMETh CPAaBHUBATH
OECKOHEYHO OOJIbIINE U
OECKOHEUYHO MaJble
IIOCJICIOBATEILHOCTH;

BJIaJICTh MOHATHSAMU:
POU3BOIHAS (DYHKITUH B
TOYKE, TPOU3BOTHAS
byHKIUY;

— BBIYHCIIATH IPOU3BOIHBIO
DIIEMEHTAPHBIX () YHKITHIA
1 UX KOMOHMHAIIU;

— HCcchenoBaTh QYHKIINH HE
MOHOTOHHOCTB H
KCTPEMYMBI;

Jocmuoicenue
pe3yabmamos pazoena l1;
Cc80000HO 81a0emb
CMaHOapmHbIM
annapamom
MaAmemMamuiecKo2o
AHANU3a OISl BLIYUCTICHUS]
NPOU3800HBIX PYHKYUU
00HOUL NepeMeHHOU;
Cc80000HO NPUMEHAMb
annapam
MaAmMemMamuiecKozo
aHanu3a ojisi UCC1e008aHUs
@yHKYULl U nOCMpoeHUs
epaguxos, 8 mom uucie
uccne008aHus Ha
8bINYKIAOCHIb,
onepupogamu NOHAMuUeM
nepeoodpaszHoll yHKyuU
0J151 peuenus 3a0au,
0811a0emb OCHOBHLIMU
ceedeHusAMU 006 unmezpaie
Hviomona—Jletibnuya u eeo
npocmeuux
NPUMEHEHUSIX,
onepupogamb 8
CMAaHOApMHbIX CUMYAYUAX




MOJIb3YysCh rpaduKamu,
CpPaBHHUBAThb CKOPOCTH
BO3pacTaHus (pocTa,
TIOBBIIIICHUS, YBEIIMUCHUS
U T.I1.) WJIA CKOPOCTH
yObIBaHUs (TIaieHuUs],
CHW)KCHHMSI, YMCHBIIICHUS
U T.I1.) BEJIMYHH B
peanbHbIX MpoLEeccax;
COOTHOCHUTH rpaduKu
peaTbHBIX TPOIECCOB U
3aBUCUMOCTEN C UX
OIMCAHMIMH,
BKJTFOUAIOIIUMHU
XapaKTePUCTUKH
CKOPOCTH U3MEHEHHUSI
(OBICTpBIN POCT, TIIIABHOE
MOHWKEHUE U T.IL.);
UCITOJIB30BaTh Tpaduku
pEaNbHBIX MPOIECCOB IS
PEIICHUS HECIOKHBIX
NPUKJIAIHBIX 3371249, B TOM
qHCIIe ONpenessis Io
rpaduKy CKOpOCTh X0fa
nporecca

npeomemoas.
pewamsb NPUKIaoHvie 3a0a4u
u3 buono2uu, GuUKY, XUMUL,
9KOHOMUKU U OpY2Ux
npeomemos, Cea3anHbvle C
uccieoosanuem
Xapakxmepucmuk peaibHblx
npoyeccos, HaxoNHcOeHuem
HAUOOJILUIUX U HAUMEHbULIUX
3HAYeHull, CKOpOCmu u
VCKOpeHusi u m.n.;
UHmMepPnpemuposans
NOJYYeHHble Pe3yibmanbl

— CTpOUTH rpauKu U
OPUMEHSTH K PEIICHHIO
3aJlay, B TOM YHUCIIE C
napameTpom;

— BJIQJIETh NOHITHEM
KacatejabHas K rpaguky
GYHKIIMY U yMETh
NPUMEHSTH €ro IpH
pElIeHUH 3a/1a4;

— BJIAJIETh MOHATHIMU

nepBooOpazHas QyHKIHs
ONPEACIICHHBIA HHTETPAJI

— TMPUMEHSATH TEOPEMY

Herorona—JleiOauiia u e

CJICICTBUS JIJISl PEIICHUS
3aj1a4.

B nosceonesnoii sorcusnuu u
npu u3yueHuu Opyeux
VUEOHbIX NPeOMemos.

— pemaTth NPUKIaTHBIC
3aJ1a4M U3 OMOJIOTHH,
(bU3UKH, XUMHUH,
PKOHOMHUKH U JPYTUX
IIPEAMETOB, CBSI3aHHBIC C
HCCIIEI0BaHUEM
XapaKTEPUCTHK
MIPOIIECCOB;

—  HMHTEPIPETHPOBATH

IMOJIYYCHHBIC PC3YJIbTAThI

NPOU3BOOHBIMU BbICUUUX
NOPs0K08,

yMemv NPUMeHAms npu
peuienuu 3a0ay ceolcmada
HEenpepuleHbIX (DYHKYULL,
yMemv NPUMeHAmbd npu
peuienuu 3a0ay meopembl
Betiepwumpacca,

yMemb GblNONHAMb
npUOIUICEHHbLE
BbIYUCICHUSL (MEMOObl
peulenus ypasHeHutl,
BbIYUCTEHUS ONPEOeNeHHO2(
unmezpana);

yMemv NpuUMeHsamby
NPUTIOJHCEHUE NPOU3BOOHOU
U onpeoeneHHo20
UHmMe2pana K peuleHuio
3a0ay ecmecmeo3HaAHUSL,
gnademsv NOHAMUAMU
8mMopas NPou3800Has,
8bINYKIOCMb epauKra
dyHKyuu u ymems
uccnedosams QyHKYUro Ha
8bINYKAOCHIb




Cmamucmu
Ka u meopus
6eposamuoc
meit, 102UKa
u
KoMOuHamo
puKa

OnepupoBaTh Ha 6a30BOM
yYpOBHE OCHOBHBIMH
OIMHMCATEITLHBIMHU
XapaKTepPUCTUKAMHU
YUCJIOBOTO Habopa:
cpenHee
apumeTHiecKoe,
MeauaHa, HanOobllIee U
HauMEHBIIICE 3HAYCHUS;
OIepHpOBaTh Ha HA30BOM
YpPOBHE TTOHATUSIMH:
9acTOTa U BEPOSITHOCTH
COOBITHSI, CITy4aiiHbIN
BBIOOD, OIBITHI C
PaBHOBO3MOKHBIMH
AJIeMEHTapHBIMU
COOBITHUSMH;

— BBIUUCTIST
BEPOSTHOCTHU COOBITHI HA
OCHOBE IOJICUETa YUCIIa
HCXOJIOB.

B noeceownesnoii scuznu u
npu uzy4eHuu opyaux
npeomMemos:

OIICHUBATh U CPABHUBATH
B MPOCTHIX CIydasx
BEPOSATHOCTH COOBITHH B
peaTbHOM KU3HU;
YUTATh, COMIOCTABIISTH,
CpaBHUBATh,

- Hmemwv npedcmasnenue
0 OUCKDEeMHbIX U
Henpepvi8HbIX CLYUANIHBIX
BEUUUHAX U PACHpeOeeHUsX,
0 He3A8UCUMOCMU CTYYAUHBIX
BeIUYUH,

- umemyb npedcmasieHue
0 Mamemamuieckom
0JICUOAHUU U OUCnepCUl
CYYAUHBIX BEUYUH,

- umemov npedcmasieHue
0 HOPMALHOM pacnpeoeieHuu
U npumMepax HOPMAbHO
pacnpeoeieHnbiX CIy4aiuHbIX
BENUUUH,

NOHUMAMb CYMb 3aKOHA
bonbuux yucen u
8b1O0POYHO20 MEMOOa
UMeperuss 86epOosSMHOCMell,
umMems npeocmasierue 0o
YCIOBHOUL 8ePOSIMHOCTIU U O
NOIHOU 8ePOSIMHOCTIU,
NPUMEHSIMb UX 6 PeuleHUU
3a0au;

umems npeocmasieHue o
BANCHBIX YACMHBIX BUOAX
pacnpeoenenull U NPUMEeHAMb
Ux 6 peuleHuu 3a0ay;

— umemy npedcmasieHue
0 KOppensiyuu C1y4aunbix

OnepupoBaTh OCHOBHBIMU
OIMCATEeNbHBIMH
XapaKTePUCTUKAMHU
YKICJIOBOr0 Habopa,
MOHATHEM TeHepallbHas
COBOKYITHOCTb U
BBIOOPKOH U3 Hee;

— OICPUPOBATH NOHATUAMU

4acTOTa U BEPOSATHOCTh
COOBITHSI, CyMMa U
MIPOU3BEICHUE
BEPOSITHOCTEN,
BBIYHCIISIT BEPOSATHOCTU
COOBITHIT Ha OCHOBE

moacucTa 4mcijia uCxXoJ10B

— BJIaACTh OCHOBHBIMH
IHOHATHUAMHN

KOMOHMHATOPUKH U YMETh

VX IPUMEHSATH PU
pelLIeHUN 3a1a4;

— HMETh NpeACTaBICHUE 00

OCHOBax T€OPUHU
BEPOATHOCTEN;

— UMETb IPEACTABIEHUE O
JACKPETHBIX U
HETIPEPBIBHBIX

CJ'Iy‘IElI?IHbIX BCIIMYHNHAX U

pacrpeeneHusx, o
HE3aBUCHUMOCTH
CIIy9aifHBIX BEJIMYNH;

Jlocmuoicenue pe3ynomamos
paszoena II;

UMemsb npeocmasiieHue o
YEHMPANbHOU NPeOeibHOl
meopeme;

UMemsb npeocmasiieHue o
8b100POUHOM
Koaghhuyuenme
Koppenayuu u JuHeuHou
pezapeccuu;

UMemsb npeocmasiieHue o
CMamucmudeckux
2Unome3ax u npogepke
CMamucmu4ecKoll
2unome3snl, 0 CMamucmuKe
Kpumepusi u ee yposHe
BHAYUMOCTIU,

uUMemsb npeocmasiieHue o
CB53U IMAUPUYECKUX U
meopemu4eckux
pacnpedenenutl,

uUMemsb npeocmasiieHue o
KOOUpOBanuu, 080UYHOU
3anucu, 08OUUHOM Oepese;

811a0emsb OCHOBHLIMU
NOHAMUAMU MeopUU
epacghos (epagh, eepuuna,
pebpo, cmenenb 8epulLUntbl,
nymo 8 epagpe) u ymems
NPUMEHAmMb UX npu
peuienuu 3a0ay;




UHTEPIPETUPOBATH B
MPOCTHIX CITydasx
peanbHbIC JaHHBIC,
NIPEICTAaBIICHHBIC B BU/IE
Ta0JIUIL, AUATPaMM,
rpadukoB

8EIUYUH, O TUHEUHOU
pezcpeccuu.

B noeceonesnou sxcuznu u npu
U3yueHUuu Opyaux npeomemos:
- 8LIYUCTAMb UTU
OYeHUBAMb 8ePOAMHOCMU
CcOObLIMULL 8 PeanbHOU HCUSHU,
— 8b1OUPaAMb NOOX00sIUjUE
Memoobl NPedCmasieHus U
00pabomxu OaHHLIX,

— yMemb peuiams
HeCI0JCHble 3A0a4u Ha
NpUMeHeHUe 3aKOHA OONbUIUX
yucen  COYUONIo2Ul,
CMpaxosanuu,
30pasooXpaneHul,
obecneueHuu be3onacHocmu
HaceneHus 8 4pe38bluatiHbIX
cumyayusx

— UMETb IPEACTABIEHUE O
MaTeMaTH4YECKOM
OKUJAHUU U JUCTIEPCUUI
CJIy4YalHbIX BEJINYMH;

— UMETb IPEACTABICHUE O
COBMECTHBIX
pacrpeaeneHusax
CJIy4YaWHbIX BEJINYMH;

— TIOHMMATh CYyTh 3aKOHA
OOJIBIITNX YHCEN U
BBEIOOPOYHOTO METO/Ia
U3MEpPEHUS
BEPOSATHOCTEH;

— HUMETb IIPEACTABIIEHUE O
HOPMAaJIbHOM
pacnupeneneHun u
IpUMepax HOPMaabHO
pacupeaeneHHbIX
CJIy4YalHbIX BEJINYHH;

— HUMETb IPEACTABICHUE O
KOppEJSALUHU CIyYalHbIX
BEJINYMH.

B nosceounesnoti orcusnu u
npu u3yueHuu Opyaux
npeomemos:

— BBIYHCIIATH WIIH
OIICHUBATh BEPOSITHOCTH
COOBITUH B pealbHOU
KU3HU;

umMems npeocmasieHue o
0epesvsix u ymeno
NPUMEHAMb NPU PeUuleHUU
3a0au,

gnademsv NOHAMUEM
CBA3HOCMb U YMEmb
NPUMEHAMb KOMNOHEHNbl
C8A3HOCMU NPU peuleHUU
3a0au;

YyMemb 0Cyujecmeams nymu
no pebpam, 06x00vi pebep
u eepuiun epagha;

umMems npeocmasiierue 0o
9UNEPOBOM U
2aMUIbMOHOB0OM NYMU,
umMems npeocmasieHue o
mpyoHoCmu 3a0a4u
HAX0HCcOeHUs
2aMUIbMOHO8A NYMU,

—  81a0emv NOHAMUAMU
KOHeYHble U CYUemHble
MHOJMCECm8a U ymems ux
NPUMEHAMb NPU peleHuu
3a0auy;

—  yMemb NPUMEHIMb Memoo
mamemamu4eckou
UHOYKYUU,

—  yMemb NPUMEHAMDb
npunyun [{upuxie npu
peuiernuu 3a0a4




BBIOUPATh METOJIBI
ITOJIXOJISIIIIETO
NpeACTaBICHUS U
00pabOTKU TAaHHBIX

Texcmoevie
3aoauu

Pemate HECIOXKHBIC
TEKCTOBBIC 3a]]a4H PA3HBIX|
THIIOB;

- aHAJTM3UPOBATH
yCIIOBUE 33J1auu, TIPH
HEOOXOIUMOCTH CTPOUTH
JUTSI €€ peIICHUS
MaTEMaTUYCCKYIO MOJICIIb;
- [TIOHUMATh U
HCIIOJIb30BaTh IS
pelieHus 3a1auu
uH(dOpMaIHIo,
IPEICTaBICHHYIO B BUIE
TEKCTOBOM M CUMBOJILHOM
3aIlMCH, CXEM, TAOJIHII,
auarpamm, rpadukosB,
PHUCYHKOB;

- JICICTBOBATH I10
aNTOPUTMY,
coJieprKaleMycs B
YCIIOBUH 33J1a4H;

- HCIOJIL30BATh
JIOTHYECKHUE PACCYKICHUS
IIPU PEIICHUY 33/1a4H,

— paboTath C
N30BITOYHBIMHA

- Pewams 3a0auu pasnvix
munos, 8 Mmom ducje 3a0aiu
NOBBIULEHHOU MPYOHOCTU,

— 8blOUpams
ONMUMANLHBLI MEMOO
peuterust 3a0a4u,
paccmampusas pasiudnvie
Memoobl,;

— CMpoums mMooeb
peuterust 3a0a4u, nPo8ooUnb
O0oKazamevhbvie
paccysxicoeHus,

- pewams 3a0ayi,
mpebyrouue nepebopa
8aPUAHMO8, NPOBEPKU
yenosuil, 8bloopa
ONMUMATBHO0 Pe3ybImama,
- AHATUIUPOBAMD U
UHMEPNPemupoB8ams
pe3yibmamul 8 KOHmMeKcme
YC08UsL 3a0ayu, 8b10UpaAmb
peuteHus, He
npomuegopeyawue
KOHMEKCMY,

— nepesooums npu
peutleHuu 3a0aqu

Pemats pa3Hbie 3anaun
MOBBIIICHHON TPYIHOCTH
aHAJIM3UPOBATH YCIOBUE
3aJlayM, BBIOUpATh
ONTUMAaTbHBIN METOJ
pelieHus 3a1a4u,
paccMaTpuBasi pa3IHMuHbI¢
METO/IbI;

CTPOUTH MOJIEINb PEIICHHU]
3aJlay¥, MPOBOJUTD
JI0Ka3aTeIbHbIC
paccy>KIeHus pu
pEIIeHUH 3aa4H;
pemarh 3a7a4u,
TpeOyrorue nepedopa
BapUaHTOB, MPOBEPKHU
yCIIOBUH, BEIOOpA
ONTHUMAaIbHOTO
pe3yabTara;
aHAIM3UPOBAThH U
WHTEPIPETUPOBATH
MOJIYYEHHBIE PEIICHUS B
KOHTEKCTE YCIIOBHS
3a/1a4u, BIOUpATh
pELIeHHUs], HE

MpPOTUBOpEUAIIUE

HHocmuorcenue pe3yiomamos
paszoena Il




YCIIOBUSIMH, BRIOUpAsI U3
Bcell nH(popmanuu,
JTaHHBIE, HEOOXOINMMEBIC
JUTSI pEIICHUS 3a/1a4H;
- OCYILECTBIISATh
HECJIOKHBIN 1epedop
BO3MOYXHBIX PEIICHHUH,
BbIOMpas U3 HUX
ONTUMAJIBHOE TIO
KPUTECPHUSIM,
c(hopMyJIUPOBaHHBIM B
yCIIOBHH,

- aHAJM3UPOBATH H
UHTEPIPETUPOBATH
MOJIyYE€HHBIE PEIICHUS B
KOHTEKCTE yCIIOBUS
3a/1a4M, BBIOUpATh
pelieHus, He
IPOTUBOpEYAIINE
KOHTEKCTY;

peniaTh 3a/1a4M Ha pacuer
CTOUMOCTH TIOKYTIOK,
yCIIyT, MOE3/I0K U T.IL.;
penaTh HeCIOXKHbBIE
3a/1auu, CBA3aHHBIC C
JIOJIEBBIM y4aCTHEM BO
BJIQICHUH (PUPMOH,
MIPEATPUATACM,
HEJIBUKUMOCTBIO;
pemiath 3a1a91 Ha
MPOCTHIE TMPOTEHTHI

uHgopmayuio uz ooHou

G opmbi 8 Opy2yto, UCNONbL3Y3L
npu He0OX0OUMOCIU CXEMbL,
mabauysl, epaguxu,
ouazpammol;

B nosceomnesnoii scuznu u npu
U3yHeHUuu Opyaux npeomemos:
— peuams npakmuiecxKue
3a0a4u u 3a0avu u3 opyaux
npeomemos

KOHTEKCTY;

— TIEPEBOAUTH IPH
pelIeHUN 3a1a91
uH(OpMaINIO U3 OJTHOMN
(GbopMBI 3aMKCH B IPYTYIO
UCTIONB3YsI TIPU
HEOOXOIMMOCTH CXEMBI,
Tabyu1Ibl, TpaduKH,
JarpamMmBbl.

B nosceonegnolii scusnu u
npu u3yueHuu opyaux
npeomemos:

— pemaTh MPaKTUICCKUE
3a]a4d U 3a]]a91 U3
JPYTUX TPEAMETOB




(cucTeMBbl CKHUJIOK,
KOMHCCHH) U Ha
BBIYHCIICHUE CII0XHBIX
MIPOLICHTOB B Pa3IMYHbBIX
CcXeMax BKJIAJIOB,
KpPEJIUTOB U UIOTEK;
pemaTh MpakTUIECKUe
3a/1a4u, TpeOyroIme
WCITOJIb30BaHUS
OTPHUIIATEIIPHBIX YUCEN: Ha
OTIpeICIICHHE
TEMIIePaTyphl, HA
OTIpeICJICHHE TIOJI0KEHUS
Ha BpEMEHHOM ocH (110
HaIen psl U Mocje), Ha
JIBIDKCHHE JICHEKHBIX
cpeacTs (mpuxona/pacxon),
Ha OTIPEJICIICHHE
[TyOUHBI/BBICOTHI | T.11.;
UCITIOJIH30BaTh TTOHATHE
MaciuTada s
HaXOXJICHUSI PACCTOSTHUI
U JUTMH Ha KapTax, MIaHax
MECTHOCTH, TIJIaHaX
MMOMENICHUH, BEIKPOMKAX,
mpu paboTe Ha
KOMITbIOTEpE U T.II.

B nosceonesnou srcuznu u
npu u3yyeHuu Opyaux
npeomemos:

— peliaTh HECI0KHBIE




IMPAaKTUYCCKHC 3a1a4U,
BO3HUKAIOIIMUEC B
cuTyanuiax HOBCGI[HCBHOﬁ
KHU3HHU

TI'eomempus

OnepupoBaTh Ha 6a30BOM
yYpOBHE TTOHATUSIMH:
TOYKa, MPsSMasi, INTOCKOCTh
B TIPOCTPAHCTBE,
napaieIbHOCTh U
NEPICHIUKYISIPHOCTh
IPSIMBIX U INIOCKOCTEN;
pacro3HaBaTh OCHOBHEIC
BUJIbI MHOTOTPAHHHKOB
(mpu3ma, nupamua,
PAMOYTOJIbHBIN
napauiesienure, Kyo);
n300pakaTh U3ydaeMble
(bUTypBI OT PYKH H C
IPUMEHEHHEM TPOCTHIX
YEePTEHKHBIX
WHCTPYMEHTOB;

nenaTh (BBIHOCHBIE)
TUTOCKHE YEPTEKHU U3
PUCYHKOB TIPOCTBIX
00BeMHBIX (hHUTYp: BUA
CBepXy, cOOKY, CHU3Y,
U3BIIEKaTh HHPOPMAIIHIO
0 MPOCTPAHCTBEHHBIX
T€OMETPUICCKUX
¢purypax,
MPEICTaBICHHYIO Ha

Onepupogamv NOHAMUAMU:
MoYKa, NpsAMas, NJI0CKOCMb 8
npocmpancmee,
napanienbHoCmsy U
nepneHOUKYIAPHOCMb NPAMBbIX
U niocKocmeil,

NpUMEHAMb OJIsL peUuleHUs
3a0ay 2eomempuyeckue
Gaxmei, ecau ycnosus
NpUMEHeHUs 3a0aHbl 8 A6HOU
Gopme;

peuiams 3a0ayu Ha
HaxooicoeHue 2eoMempuyeckux
8eUYUH NO 0Opa3yam unu
aAneoOpuUmMMam;

oeniams (8bIHOCHbBIE) NIOCKUE
yepmesicu U3 pUCyHKO8
00veMHbIX hucyp, 8 mom
yucie pucosams 8U0 ceepxy,
cboKy, cmpoumu ceyenust
MHO202PAHHUKOB,

u381eKamo,
UHmMepnpemuposams u
npeodpazoevieams
uHgopmayuio o
2eomempuieckux guzypax,
npeocmasienHyo Ha

— Braanets
TreOMETPUYCCKUMU
MOHSTHAMU TIPH PEIICHUY
3a]1a4 ¥ MPOBEJCHUHU
MaTEMaTHICCKUX
paccyXIcHUM;

— CaMOCTOSITEIIbHO
dbopmynpoBaTh
OTIpeICIICHUS
reoOMEeTpUIECKUuX QUryp,
BBIIBUTATh TUTIOTE3BI O
HOBBIX CBOMCTBaX H
pHU3HaKax
TCOMETPUUECKUX QUTYD Y
00OCHOBBIBATh WJTU
OTIPOBEPraTh UX,
0000IaTh UiIn
KOHKPETHU3HPOBATH
pe3yIbTaThl HA HOBBIX
KJjaccax Quryp,
MIPOBOUTH B HECTOKHBIX
CIIyqasix Kiiaccu(hukammeg
buryp mo pazIuIHBIM
OCHOBaHUSIM;

— HCCIEN0BAaTh YEPTEIKH,
BKJIIOYasi KOMOMHAIINU

—  Umemwv npedcmasnenue 06
AKCUOMAMUYECKOM
Memooe;

—  enadems NOHAMUEM
eeomempuieckue mecma
moueK 8 NpoCmpaHcmee u
YMemb NPUMEHAMb UX OJisl
peulerus 3a0au,

—  yMemb NpUMeHsImy OJis
peuierus 3a0a4 ce0lcmad
NIOCKUX U O8Y2PAHHBIX
Yeno8, mpexepaHHozo yaid,
meopembl KOCUHYCO8 U
CUHYCO8 OJ11 MPeXepaHH020
yena;

—  enadems NOHAMUEM
NepReHOUKYIAPHOE CeUeHUE
npU3MbL U yMens
NPUMEHSIMb €20 Npu
peuienuu 3a0ay;
umMems npeocmasierue o
0goticmeeHHoCmU
NPABUNILHBIX
MHO202PAHHUKO8,
81a0emv NOHAMUAMU
yenmpanvHoe u




YepTekax U pUCyHKax;
MIPUMEHSITH TEOPEMY
[Tudaropa npu
BBIYMCIICHUU 3JIEMEHTOB
CTEPEOMETPUUECKUX
duryp;

HAXOJIUTh OOBEMBI U
IJIOIIAAU IIOBEPXHOCTEN
MPOCTENIINX
MHOTOTPaHHUKOB C
npuMeHeHneM GopMyIr;
pacno3HaBaTh OCHOBHBIE
BU/IbI TEJI BPAIICHUS
(KoHYyC, IUIMHIP, cdepa u
map);

HaXOAUTh O0OBEMBI U
IJTIOIIAIN TTOBEPXHOCTEN
MPOCTENIINX
MHOT'OTPaHHUKOB U TEN
BpalIEHUs C
npuMeHeHueM HopMy..

B noeceownesnoii scuznu u
npu uzy4eHuu opyaux
npeomMemos:

COOTHOCUTH a0CTPAKTHBIE
reOMeTPUYECKUE TTOHSATHUS
U (paKThI C peaIbHBIMU
KU3HEHHBIMU 00BEKTAMHU
1 CUTYaIUsIMU;
HCIOJIb30BATh CBOMCTBA

yepmeosrcax;

NPUMEHAMb 2e0MempuyecKue
Gaxmul 05 peuwtenus 3a0ad, 8
MoM yucie npeonoazaruux
HeCKOIbKO Wa208 PeuleHusl;
ONnuUCHIBAMb 83AUMHOE
PACRONIOMNHCEHUE NPAMBIX U
NII0CKOCMell 8 NPOCMPAHCcmee;
Gopmyruposams ceoticmea u
npusHaxKu gueyp,

00KA3b18AMb 2e0MempUYECcKUe
VMBEPHCOCHUS,

61a0ems CMaHOapmHou
Kaaccugurayueti
NPOCMPAHCMBEHHBIX Puyp
(nupamuovl, npuMbl,
napannenrenuneobi);

HAxXo0ums 0OveMbl U NI0WaAoU
nogepxHocmeti
2eomempudecKux mei ¢
npuMeHeHuem Gopmyi;
BLIYUCTAMb PACCMOSAHUSA U
Yyelvl 8 npoCmpaHcmee.

B nosceounesnoti ocusnu u npu
UsyYeHUuU Opyaux npeomemos:
UCNOIb308AMb CBOUCNEA
ceomempuyeckux guayp o
peutenus 3a0ay
NPAKmMuyecKo2o xapakxmepa u
3a0ay u3 opyaux ooniacmeti

¢buryp, U3BIEKaTh,
UHTEPIIPETUPOBATH U
npeoOpa3oBbIBATH
uH(pOopMaIuIo,
MPEICTaBICHHYIO Ha
qepTexax;

peniaTh 3a1a9u
T€OMETPUIECKOTO
COJICp KaHMsI, B TOM YHUCII(
B CUTYaIMsIX, KOraa
QJIITOPUTM PEIICHHS HE
CJICITyeT SIBHO W3
YCIIOBUS, BBITIOJTHSATh
HEO0OXOIUMBIE JJIS
pelIeHus 3aJa4u
JOTIOJTHUTEIIbHbBIE
MOCTPOCHHS,
UCCJIeI0BATh
BO3MOYKHOCTb
NpPUMEHEHHS TEOPEM U
dbopMysT U1 perIeHus
3ajay;

yMeTh (GOPMYITHPOBATH U
JTIOKa3bIBATh
T€OMETPUIECKUE
YTBEPKICHUS,

BJIQJICTh MOHSATUSIMH
CTEPEOMETPHH: TIPU3Ma,
napayyIeIeHIe I,
UpaMuIa, TeTPadip;

napanieibHoe
npoOeKmuposanue u
NPUMeHmMb UX npu
nOCMpOeHUU ceyeHUll
MHO202PAHHUKOB MEMOOOM
npoeKyuil,

UMemsb npeocmasiieHue o
pazeepmie MHO202PAHHUKA
U Kpamuauwem nymu Ha
nogepxHocmu
MHO202PAHHUKA,

UMemsb npeocmasiieHue o
KOHUYECKUX CEYeHUSX,
UMemsb npeocmasiieHue o
Kacarowuxcs cgepax u
KOMOUHAyuu mei
8paujeHUsL U YMeMb
NPUMeHIMb UX npu
peulenuu 3a0ay;
NPUMEHMb NPU peuleHuu
3a0a4 popmyny
paccmosinusi om mouxu 00
NAOCKOCMU,

61a0emsb pa3HvIMU
cnocobamu 3a0anus
NPAMOU YPABHEHUAMU U
yMemb NPUMeHsb npu
peuienuu 3a0ay;
NPUMEHAMb NPU peleHul
3a0a4 u 00KA3amelbCmee




MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUryp
JUTSL PEIICHUST TUTIOBBIX
3a/1ay IPAKTUYECKOTO
coJlepKaHus;
COOTHOCHTb IJIOIIA/INA
IIOBEPXHOCTEU TEI
OJIMHAKOBOU (hOpMBI
Pa3IUYHOrO pa3Mepa;
COOTHOCUTH O0BEMBI
COCYZIOB OJIMHAKOBOM
(bOpMBI Pa3ITUUHOTO
pasmepa;

OLICHUBATh GOpPMY
PaBUIIBHOTO
MHOTOTpaHHUKa MOoCIIe
CIIUJIOB, CPE30B U T.II.
(ompenensaTh KOJIMYECTBO
BEpIIIUH, pedep u rpaHei
MOJIYYEHHBIX
MHOT'OTPaHHUKOB)

3HAHUU

UMETh NIPEJICTABICHUS 00
aKCHOMAax CTEpEOMETPUN
U CJIEACTBUSAX U3 HUX U
yMETb MPUMEHSTh UX TIPH
peuIeHnN 3a/1ay4;

YMETb CTPOUTH CEUCHUSI
MHOTOTPAHHUKOB C
UCIIOJIb30BAHUEM
pa3IUYHBIX METOJIOB, B
TOM YHCJIE U METO/A
CJIE/IOB;

UMETh TIPEJICTABIICHUE O
CKPEIIMBAIOITUXCS
NPSIMBIX B TPOCTPAHCTBE
Y YMETh HaXOJHUTh yroi U
pacCTOsSIHUE MEXAY HUMHU
MPUMEHSTH TEOPEMBI O
NapaieIbHOCTU MPSAMbIX
Y IJTIOCKOCTEH B
MPOCTPAHCTBE MPU
pELIEeHNUHN 3a/1aY;

YMETh PUMEHSTh
napajiesibHOe
MPOCKTUPOBAHUE J1JIS
n300paxkenus Guryp;
YMETh MPUMEHSTh
NEePHEHIUKYISIPHOCTH
MIPSIMOM U TIJIOCKOCTH TIPH
pelIeHUH 3a/1ay;

BJIaACTh ITIOHATHUAMUA

meopem 6eKmopHblii
Memoo u Memoo
KOOpOuHam,

umMems npeocmasiierue 0o
axkcuomax obvema,
npumMeHsms hopmyivl
00beM08 NPAMOY201bHO2O
napannenenuneod, npusmbl
U NUPamMuosl, mempa’opa
npu peueHuly 3a0a4;
NpUMEHAMb meopembvl 00
OMHOULEHUSIX 0OBEMO8 Npu
peuieHuu 3a0ay;
NpUMEeHAMb UHme2pai OJis
8bIUUCTEHUSL 00bEMO8 U
noeepxHocmeti meJ
8paujetus, GbIYUCIEeHUS
niowaou cepuieckoeo
nosca u 06vema wapo8oco
cnost;

umems npeocmasienue o
O0BUIICEHUAX 8
npocmpancmee:
napanienbHoM nepeHoce,
cumMmempuu
OMHOCUMENILHO NIOCKOCMU
YEHMPATbHOU CUMMEMPUU,
nogopome OMHOCUMENLHO
NpsSMoU, BUHMOBOU
cumMMempuu, ymems




OpPTOTOHAJIBHOE
IIPOEKTUPOBAHMUE,
HAKJIOHHBIE U UX
MPOCKIIUU, YMETh
IIPUMEHATH TEOPEMY O
TPEX NEPIEHAUKYIIPaX
IIPU PELICHUH 3a]1a4;
BJIAJIETh MTOHATUSIMU
PACCTOSTHUE MEXIY
burypamu B
MPOCTPAHCTBE, OOIIIHIA
MEePIEHIUKYJIISAP IBYX
CKPELIMBAIOIIUXCS
NPSIMBIX U YMETh
MPUMEHSTH UX MPH
pEeLIEHNHN 3a]aY;
BJIQJIETh MTOHSATUEM YTOJI
MEXKIY IPSAMOU U
MJIOCKOCTBIO U YMETh
MPUMEHSTH €0 MpU
pEeLIEeHNH 3a/1aY;
BJIQJIETh MTOHATUIMU
JBYTPaHHBIA YTOJ, YTrOJ
ME¥Ky INIOCKOCTSIMHU,
NEePHEHIUKYIIIPHbIE
IIJIOCKOCTH Y YMETH
MPUMEHSTH UX MPH
pelIeHUH 3a/1ay;
BJIJICTh MMOHATUSIMU
npu3Ma, napajuiejaenure]

NPUMEHSAMb UX Npu
peuieHuu 3a0ay;

umMems npeocmasieHue o
NI0Wao0U OPMO2OHAILHOLL
npoeKyuu;

umMems npeocmasieHue o
MpexepasHoM u
MHO202DAHHOM Y2ie U
NPUMEHAMb CEOUCMBA
NJIOCKUX Y2108
MHO202PAHHO20 Yeia npu
peuieHuu 3a0ay;

uMems NPeocmasieHust o
npeobpazosanuu N000OUs,
20MOmemuu u ymems
NPUMEHAMb UX NPU
peulenuy 3a0au;

yMemb peulams 3a0ayu Ha
NJIOCKOCMU Memooamu
cmepeomempuu,

yMemb npuUMeHamb
Gdopmynvl 06veM08 npu
peuienuu 3a0a4




Y IIPUMEHATH CBOMCTBA
napajuieJIeIuIe1a Ipu
pEelIeHnN 3a/1ay4;

BJIAJIETh MTOHATHEM
IIPSIMOYT OJIbHBIN
napajuieIeuIe ] 1
MPUMEHSITh €ro Mpu
pELIEHNH 3a/1a4;

BJIAJIETh MTOHATUSIMU
nMpaMu/ia, BUJIbI
NMpPaMU/l, SJIEMEHTHI
MPaBWILHON MUPAMUIBI Y
yMETh MPUMEHSTh UX TIPH
pELIEHNH 3a7aY;

MMETH MPEJICTABICHUE O
TeopeMe Diliepa,
MPaBUJIBHBIX
MHOT'OTPaHHHUKAX;
BJIAJIETh MTOHSATHEM
TUTOIIAIN TIOBEPXHOCTEN
MHOT'OTPAHHUKOB U YMETY
MPUMEHSTH €ro Mpu
pelLICHUN 3a1a4;

BJIAJIETh MOHSATHUSIMU TEJa
BpauieHus (LUIUHIP,
KOHYC, map u cdepa), ux
CEUYEHHUSI U YMETH
MPUMEHSITh UX MPU
pELICHUH 3a/1a4;

BJIQJICTh MOHATUSIMU




KacaTeJIbHBIC MPSMBIC U
TUTOCKOCTH ¥ YMETh
MPUMEHSTH U3 MIPU
pEIICHUH 3a/1a4;

UMETh TIPEJICTABIICHUS O
BITMCAHHBIX U OTIMCAHHBIX
chepax u yMeTh
NPUMEHSTH UX TIPU
pCIICHUH 3a/1a4;

BJIQJICTh MOHSATHSIMH
00BeM, 00BEMBI
MHOTOT'PaHHUKOB, TEJI
BpAIICHHS ¥ IIPUMCHSTH
UX [P PEIICHUH 3a/1ay;
UMETh TIPEJICTABIICHUE O
pa3BepTKe MUIUHIpA U
KOHYCa, IUIOIA N
MOBEPXHOCTH IWJIMHIPA ¥
KOHYCa, YMETh
OPUMEHSTH UX MIPU
pelIeHn  3a7ay;

UMETh TIPEJICTABIICHUE O
wiomaan chepsl U yMETh
MPUMEHSTH €T0 TIPH
perIeHnN 3a7a4;

YMETh pelaTh 3a/1a4u Ha
KOMOUWHAaINHU
MHOTOTPAaHHUKOB H TEJI
BpAaICHIS;

UMETh TIPEJICTABIICHUE O




o00UU B MPOCTPAHCTBE
U YMETh peniaTh 3aJa4u
Ha OTHOIIIEHHE 0OBEMOB ¥
IJIOIIAJEN IIOBEPXHOCTEN
no100HBIX QUryp.

B noeceonegnoii sorcusnu u
npu uzy4eHuu opyaux
npeomemos:

— COCTAaBJISTh C
UCIOJIb30BAaHUEM CBOMCTE
reOMETPUUECKUX PUTyp
MaTeMaTUYECKUE MOJIETTN
JUTSL peleHus 3a/1a4y
IPaKTUYECKOTO
XapakTepa U 3aJad U3
CMEKHBIX AUCLHUILIMH,
UCCIIEIOBATh
HOJTy4YEHHbIE MOJIEIH U
UHTEpPIPETUPOBATH
pe3yabpTaT

Bexkmopuot u
KoopOouHa-
mul 6
npocm-
pancmee

- OnepupoBaTh Ha
0a30BOM YpOBHE
TOHSITHEM JIEKaPTOBBI
KOOPJIMHATHI B
IPOCTPAHCTBE;

— HAXOIUTh
KOOPJIMHATHI BEPITUH
Ky0a U MpsIMOYTOJIbHOTO
napaiesienuie1a

- Onepuposamu
HOHAMUAMU OeKapMmMOo8bl
KOOpOUHamal 8
npocmpaHcmee, 8eKmop,
MOOYIb BeKMOPA, PABEHCMEBO
8EKMOPO8, KOOPOUHAMbL
8EeKMOpQA, Y201 MeHCOY
8EKMOPAMU, CKATISIPHOE
npouseeoenue 6eKmopos,
KOJLTUHEapHvle 8eKmMopbl,

— BnageTts noHATHIMH
BEKTOPBI U UX
KOOPJIMHATHI,

— YMETb BBINOJIHATH
omneparnuu Haj
BEKTOPaMHU;

— HCHOJIb30BaTh CKAIIPHOE
MPOU3BEICHUE BEKTOPOB
MIpU PEIICHUH 3a]1a4;

— TPUMEHSTHh YPABHEHHE

Jlocmuoicenue pezyibmamos
pazoena ll;

— Haxooumov 00veMm
napanienenuneoa u
mempasopa, 3a0aHHbIX
KOOPOUHAMAMU CBOUX
BEPUIUH,

— 3a0as8amuv NPSAMYIO 8
npocmpancmee;

—  HAxoo0umv paccmosHue om




— HAxXo0umv paccmosiHue
MeHCOy 08YMsL MOUKAMU,
CYMM) 8eKMOPO8 U
npouseedenie 6eKmopa Ha
YUCTIO, Y20l MENHCOY
BEKMOPAMU, CKANAPHOE
npousgederue, packiaobleamas
8EKMOP O 08YM
HeKOLIUHeapHbLM 8eKIMOPaM;
— 3a0aeams NIOCKOCMb
YpasHenuem 8 0eKapmosoul
cucmeme KOOPOUHAM,

— pewams npocmeriuiue
3a0ayu 8gedeHuem
8EKMOPHO20 basuca

MJI0CKOCTH, (OPMYITY
pPaCCTOSTHUS MEXKITY
TOYKaMH, ypaBHEHUE
cdepsl P peleHun
3ajad;

— TPUMCHATDb BCKTOPLI U

METO]T KOOpJIUHAT B
MPOCTPAHCTBE MPHU
pELICHNH 3a/1a4

mMouKu 00 NIOCKOCMU 8
cucmeme KOOpOuHam,

— HAaxooumv paccmosinue
MedHCOy CKPeuusaroujuMucy
NpAMbIMU, 3Ad0AHHBIMU 8
cucmeme KOOpOUHam

Hcemopusn — OnuceiBaTh — Hpedcmaeﬂﬂmb 8K1A0 — MHWwmers nipencrasiieHue o Llocmuoicenue pezynomamos
mamemamu- | ornenpHLIE BBIJAIOIIMECS | 6bIOAIOUUXCA MATNEMAMUKOS 6 BKJIAJI€ BBIIAOIINXCS pazoena Il
Ku pE3yJbTaThI, IOJYYEHHBIE | pazsumue Mamemamuky u MaTEMAaTHUKOB B Pa3BUTHE

B XOJIC Pa3BUTHS UHDBIX HAYYHBIX obaacmell; HAYKU;

MAaTEMAaTUKU KaK HayKH; | — HOHUMAMb PO.ib — TIOHUMATh POJIb

- 3HaTh IPUMEPHI MamemamuKku 8 pazeumuu MaTEMaTUKHU B Pa3BUTUH

MaTeMaTHYECCKUX Poccuu Poccun

OTKPBITUH U UX aBTOPOB B

CBSI3U C OTCYECTBECHHOM U

BCEMUPHON UCTOPHUEH;

- ITIOHUMATh POJIb

MaTEMaTUKHU B Pa3BUTUH

Poccun
Memoow - [TpumensaTs — Hcnonvzosams Hcnonb30BaTh OCHOBHBIE | [locmudicenue pe3yibsmamos
mamemamu-

Ku

HN3BCCTHBIC MCTOJBI IIPH

OCHOBHblE MEMOObl

MCTOABI A0KA3aTCJIbCTBA,

pazoena Il;




PEILICHUU CTaHIAPTHBIX
MaTEMaTHYECKHUX 3a]1a4;
- 3aMeuarb U
XapakTepU30BaTh
MaTeMaTUYECKUE
3aKOHOMEPHOCTH B
OKpYKarollen
JNEUCTBUTEIIBHOCTH;

— MPUBOJIUTH
IpUMEPbI
MaTeMaTUYECKUX
3aKOHOMEPHOCTEU B
PUPOJIE, B TOM UUCIIE
XapakTePU3YHOLUX
KpacoTy U COBEPILIEHCTBO
OKPYXKaIoIIEro Myupa u
MIPOM3BEAECHUIN NCKYCCTBA

dokazamenbCcmed, nposooUntb
00Ka3amebCmeo u
BbINOJIHAMb ONPOBEPICEHUE;
- NPUMEHAMb OCHOBHbLE
MemoOvl peuleHus
Mamemamu4eckux 3a0ay;

- HA OCHOGe
Mamemamudeckux
3aKoHOMepHOCmeEl 8 NPUPOOe
xapakmepuzoeamov Kpacomy u
COBEPULEHCNBO
OKpYdHCalowe20 Mupa u
nPoU38eeHUll UCKYCCMBA,

- NPUMEHSMb
npocmetiwiue npocpamMmHole
cpeocmea u INeKmpOoHHO-
KOMMYHUKAYUOHHbBLE CUCTNEMbL
npu peuieHuu
Mamemamu4eckux 3a0ay

MPOBOAUTH JOKA3aTEIBCTBO
U BBITNIOJIHATH
ONPOBEPKECHUE;
MIPUMEHSITh OCHOBHBIE
METO/IbI PEIICHUS
MaTeMaTUYCSCKHX 3a71a4;

Ha OCHOBE MaTeMaTUYCCKHX|
3aKOHOMEpPHOCTEH B
MPUPOJIE XapaKTEPHU30BATh
KpPacoTy U COBEPIIEHCTBO
OKPY>Kalolllero Mupa u
MIPOU3BEACHUIN HUCKYCCTBA;
MPUMEHSITh POCTEHIIINE
MIPOTPaMMHBIE CPEICTBA U
AIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE
CHUCTEMBI MIPU PEIICHUU
MaTeMaTHYCSCKHX 3a71a4;
ITOJIL30BaThCS
MPUKJIAIHBIMU
IporpaMMaMy 1
IporpaMMaM# CUMBOJIbHBIX|
BBIYUCJICHUM JUIS
HCCIIEJOBaHUS
MaTEeMaTHYECKUX 00BEKTOB

NPUMEHSAMb MAMeMaAMUYecKue
3HAHUSL K UCCAE008AHUIO
OKpYdicaloweco Mupa
(modenuposaHue
Qusuyeckux npoyeccos,
3a0ayu IKOHOMUKU)




Cooeporcanue yueonozo npeomema

Ha 0a3oBoM ypoBHe

AureOpa 1 HayaJia aHAJIM3A

IToBTOpenue. Pemenne 3amad ¢ UCIOIB30BAHUEM CBOMCTB YHUCEI U CUCTEM
CUHUCIIEHUS, IEJIUMOCTH, JOJIEM W 4YacTeW, MPOLIEHTOB, MOAYJIEHM uucell. Pemenue
3alad  C HCIOJB30BAHMEM CBOMCTB CTENIEHEM W  KOPHEW, MHOTOYIEHOB,
npeoOpa3zoBaHUN MHOTOWIEHOB U JPOOHO-pAllMOHAIBHBIX BBIPAXKEHUH.

Pemenue 3anau ¢ UCIoOAb30BaHUEM I'palyCHOM MeEpbI yriia. Monayib 4uciia u
€ro CBOMCTBA.

Pemenue 3a1a4 Ha JBM)KEHHE U COBMECTHYIO PabOTy ¢ MOMOINIBIO JIMHEHHBIX
U KBaJpaTHBIX YPaBHEHHMU M UX CUCTEeM. PemieHue 3aad ¢ MOMOIIBK YUCIOBBIX
HEPAaBEHCTB W CHCTEM HEPABEHCTB C OJHOW NIEPEMEHHOM, C NPUMEHEHHUEM
U300pa)KEHUsI YUCIOBBIX MPOMEXYTKOB.

Pemenue 3amay ¢ UCHOJIB30BAaHUEM YHCIOBBIX (PYHKUMH U HUX TpadHKOB.
Hcnonb3oBanue CBOMCTB M TIpapUKOB JIMHEHHBIX M KBAAPATUYHBIX (YHKIIMA,

oOpaTHOW TPOMOPIUOHATBEHOCTA U (PYHKIIHUH y=+x. ['paduyeckoe penieHne
ypaBHEHU U HEPABEHCTB.

Tpuronomerpudeckas OKpy>KHOCTb, paduarHas mepa y2ia. CuHyC, KOCUHYC,
TAHIEHC, KOmAH2eHC TPOU3BOJBHOrO yria. (OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO W CJIEACTBHUSI M3 HEro. 3HAYEHUS TPUTOHOMETPUUYECKHX (DYHKIMM aJis

T T T T
yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan). Popmynst clodxHceHus
6 4 3 2
MPpU2OHOMEMPUYECKUX (DYHKYUl, Gopmyasl npugedenus, ¢Hopmyavl 0B0UHO20
apaymenma.

Hynu  ¢yHKIMHM, TPOMEXYTKH  3HAKOMOCTOSHCTBA,  MOHOTOHHOCTb.
Haubonbimee u HammeHbliee 3HadeHwe OGyHkiuu. I[lepuognueckue QyHKIMM.
YeTHOCTH M HEUETHOCTh QYHKIMHN. CrodicHbie yHKyuu.

Tpuronomerpuueckne GYHKIHUHA y=cosx,y=sinx,y=tgx. DYHKYUs y=ctgx.
CaoticTBa 1 rpauKu TPUTOHOMETPUUECKUX (DYHKITHIA.

ApPKKOCUHYC, apKCHUHYC, apKTaHT€HC 4YHuCla. ApKKOmaHzeHnc Hucia.
[Ipocreiimine TPUTOHOMETPUYECKUE YpaBHEHHS. PelmieHne TpUrOHOMETPUUYECKUX
YPaBHEHHM.

Obpamnvle mpucoHoMempuyeckue @QYHKYuU, UxX Cceoucmea u 2paguxu.
Pewenue npocmeuwiux mpuconomempuyeckux HepageHcms.

Crenenb ¢ IEeWCTBUTENBHBIM OKa3aTeleM, CBOMCTBA creneHu. [Ipocreiiine
MOKa3aTeNbHbIC ypaBHEHUS M HepaBeHCTBA. [lokazarenbHas pyHKIUS U ee CBOMCTBA
U rpaduK.

Jlorapudwm uucna, cBoiictBa jorapudma. Jecstuunsiii morapubm. Yucro e.
Hamypanonuoui  nocapugm. IlpeoOpazoBaHue JorapuPMUUECKUX BbIPaKEHUM.
Jlorapudmudeckue ypaBHeHUsi U HepaBeHcTBa. Jlorapupmuueckas QyHKUIUS U €€
CBOMCTBa U rpaduk.

Crenennas QyHKuus 1 ee cBoicTBa U rpaduk. ppairioHaibHble YpaBHEHUSI.

Memoo unmepesanos 071 pewienus HEPaGeHCma.



lIpeobpazosanusn epaguxos yukyuil: cosue 600j1b KOOPOUHAMHBLIX OCell,
pacmsadcenue U cxcamue, OMpadtceHue OmMHOCUMENbHO KOOPOUHAMHBIX OCel.
I'paguueckue memoowr pewienusi ypasnenuil u Hepagencme. Pewenue ypasHenuii u
HEepaseHCcme, COO0epHCaujux nepemenHyIo no0 3HaKOM MOOYJIL.

Cucmembl  noxkazamenvbHbulX,  102ApUDMUYECKUX U  UPPAYUOHATLHBIX
ypaenenuti. Cucmembl NOKA3AMENbHBIX, J102APUPMUYECKUX HEPABEHCMS.

Bzaumno oopammusie pynxyuu. I paguxu 63aumno odpammusix yHKyui.

Ypasnenus, cucmemvl ypasnenuti ¢ napamempom.

[IpousBonnas ¢yukinuu B Touke. KacarenbHas K rTpaduky ¢yHKIIUH.
['eomerpuueckuii u  ¢u3nyeckudd  cMbici  npou3BofHO.  [Ipom3BoaHbIE
aneMeHTapHbIX QyHKUMN. [lpasuna oughgepenyuposanus.

Bmopas npouseoonas, ee ceomempuueckuii u puzuuecKuii CMulcIL.

[Tonsitue o HempepbIBHBIX (GyHKIMSAX. Touku sKcTpemyma (MakcCuMyMma H
MuHuUMyMa). HcciaegoBaHue 3jieMeHTapHbIX (GYHKIMH HAa TOYKU DJKCTPEMyMa,
HauOoJbIlIee U HAaWMEHbIIIEE 3HAYEHUE C TMOMOIIbIO NPOU3BOAHOMN. [locmpoenue
epaguxos @GYHKYull ¢ NOMOWBIO NPou3oOHbIX. lIpumeHenue npouz8ooHOl npu
peuteHuu 3a0au.

[TepBooOpasznas. [Ilepgoobpasznvie snemenmapuvix Gyuxkyuti. Iliowaos
kpusonunetnot mpaneyuu. Dopmyra Heromona-Jleiionuya. Onpedenennwiii
unmeepan. Bvlyucnenue niowaoeii niockux gueyp u 00vemos mei 8paujeHus
NOMOWbIO UHMESPAd.

I'eomeTpus

[ToBTOpeHue. Pemenne 3a1a4 ¢ mpuMeHEHNEM CBOMCTB (UTYp Ha IIIOCKOCTH.
3amaun Ha JO0Ka3aTelbCTBO M IOCTPOEHHWE KOHTpHpHUMEpPOB. Mcmonp3oBaHue B
3a/1a4ax MPOCTEUIINX JIOTMYECKUX NpaBWil. PemieHue 3anad ¢ HCNOJIb30BAaHUEM
TEOPEM O TPEYroJIbHUKAX, COOTHOLICHUH B MPSIMOYTOJbHBIX TPEYrOJbHHUKAX,
($akToOB, CBA3aHHBIX C YETHIPEXYroJibHUKaMU. PelieHue 3amad ¢ HCMONIH30BAHUEM
(GakToOB, CBSI3aHHBIX C OKPYKHOCTSAMHU. PemieHue 3amay Ha U3MEpEHUs Ha
TUIOCKOCTH, BBIYUCIICHUE JITTUH U TUIOMael. Pewenue 3a0ay ¢ nomMowbio 6eKmopos
U KOOpOuHam.

Harnsannas crepeomerpus. @urypsl U ux wuzoOpaxkenus (Kyd, mupamuiaa,
npusMa). OcHogHble noHamus cmepeomempuu u ux ceoticmea. CedeHus Ky0a H
TeTpa’apa.

Touka, mpsiMass M IUJIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU H
CI€ACTBUSA W3 HUX. B3auMHOE pacnoyio)KeHHE TMpPSAMBIX U IJIOCKOCTEH B
npoctpancTBe. llapamienbHOCTh TPSAMBIX M IJIOCKOCTEM B  MPOCTPAHCTBE.
N300parkeHne MpOoCTEUIINX MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTH.

Paccrosiaus Mmexay purypamu B mpOCTPAHCTBE.

Yrael B npoctpancTBe. [IepneHIuKyISIpPHOCTD NPSIMBIX U INTIOCKOCTEN.

[Ipoexuus ¢purypsl Ha MIOCKOCTh. [IpU3HAKU MEPNEHIUKYIAPHOCTU MPSIMBIX
Y IJIOCKOCTEN B MPOCTpaHCTBE. TeopeMa o0 Tpex NMepreHInuKyJsipax.

MHOrorpaHHHKH. [Tapamnenenunes. CaolictBa MPSIMOYTOJIBHOTO
napaienenunena. Teopema Iludaropa B mpoctpanctse. [Ipusma u nupamwuia.
[IpaBunbHas nupamuaa W OpaBwibHas npusma. [Ipsmas nupamuga. DIEMEHTHI
MIPU3MbI U IUPAMUJIBIL.



Tena Bpamenus: nuauHApP, KOHYC, chepa um 1map. OCHOBHBIE CBOWMCTBA
MPSIMOTO KPYroBOTO ITMJIMHJPA, MPSIMOTO KPYroBOro KoHyca. M3o0OpaxkeHue Tei
BpAaICHMS Ha TUIOCKOCTH.

IIpeocmaenenue 06 yceueHHOM KOHyce, ceyeHUus KOHYca (NapailenbHoe
OCHOBAHUIO U NpoXoosujee uepe3 GepuluHy), ceueHus YuruHopa (napainenvHo u
nepneHoOuKyIapHo ocu), ceyenus wapa. Pazeepmka yununopa u xouyca.

IIpocmertiwue komobuHayUuyU MHO202PAHHUKOS U MeJl 8paueHUss MedHcoy cOOOL.
Brruncnenue 31eMeHTOB MPOCTPaHCTBEHHBIX Puryp (pedpa, 1uaroHanu, yribl).

[Imomans IOBEPXHOCTH MPABWIBHOM IHUPAMUAbI U INPSIMOH IPU3MBIL.
[Tnomanas TOBEPXHOCTH MPSMOTO KPYroBOTO IWIMHAPA, MPSIMOTO0 KpPYroBOTO
KOHYCa H Iapa.

[Torsitue 06 oobeme. OOBEM MHUpPaMHUJIBI U KOHYCA, TMPU3MBI M IHAJIUHAPA.
O6beM mapa.

Ilooobnvie mena 6 npocmparncmee. COOTHOIICHUS MEXITY IUIOMIAASIMU
TIOBEPXHOCTEH M 00beMaMH T10I00HBIX TEJl.

Heuoicenuss 6 npocmpancmee: NaApaleibHulll  NEPeHoc, YEHMPAIbHAS
cumMmempus, CUMMempusi OmHocumenbHo niockocmu, nosopom. Ceoticmea
ogudiceHutl. I[Ipumenenue dsudicenuti npu pewenuu 3a0a.

BekTopbl M KoopauHATBHI B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXCHUE
BEKTOpa Ha YHMCJO, YroJ Mexay BekTopamu. KosuiMmHeapHble W KOMILIaHApHBIE
BeKTOpbl. Cransaproe npoussedeHue ekmopos. Teopema o pasnodxcenuu 6eKkmopa
no mpem HeKOMNIaHapHuiM eekmopam. CKanapHoe npouzsedeHue GeKmopos 8
koopounamax. Illpumenenue 6ekmopoe npu peuwleHuu 3a0ai HA HAXOHCOeHUe
paccmosnuil, O1uH, niowaoetl U 00vbeMo8.

Vpasuenue nnockocmu 6  npocmpamwcmee.  VYpaewenue cgepvl 8
npocmpanucmee. Dopmyna O0na GbIUUCIEHUS DPACCMOSAHUSL MeHCOy MOUKAMU 8
npocmpancmee.

BeposiTHOCTBH U cTaTHCTHKA. PaboTa ¢ JaHHBIMU

[ToBTOpenue. Pemenne 3amau Ha TabnMuHOE U Tpaduueckoe MpecTaBICHUE
naHHBIX. Mcnonb30BaHNe CBOMCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEHUX,
HanOOJIBIIIETO U HAMMEHBIIIETO 3HAUCHUsA, pa3Maxa, oucnepcuu. Pewenue 3a0au Ha
onpeoesenue 4acmomsl U 8epOSMHOCMU coObImull. Buluucienue eeposmuocmeti 8
ONBIMAX C PABHOBO3MOJICHLIMU INEMEHMAPHbIMU ucxodamu. Pewenue 3adau c
npumereHuem Komobunamopuxu. Pewenue 3a0au Ha evluucienue eeposimuocmel
HEe3a8UCUMBIX COObIMUL, NpUMeHeHUue QOPMYabl  CIONCEHUsT  BePOSMHOCMELL.
Pewenue 3aoau c¢ npumenenuem ouacpamm iinepa, Oepesa 6eposimuHocmell,
Gdopmynvr beprynnu.

Vcnosnas eeposmuocms. Ilpasuno ymunooscenus eeposmuocmetl. Popmyna
NOJHOU 8EPOSIMHOCTIU.

Jluckpemuvie cnyyaiinvlie eenuuunvl U pacnpeoenenus. Hesasucumvle
cryyaunvle eeauuunsvl. Pacnpedenenue cymmvl U Npou3BeOeHUs] HE3ABUCUMbBIX
CILYYAUHBIX 8ETUYUH.

Mamemamuueckoe  ooxcudanue u  oucnepcus — CAYYAUHOU  BETUYUHDBL.
Mamemamuueckoe odxcudanue u OUCHEPCUSl CYMMbL  CIVYAUHBIX — BETAUYUH.
l'eomempuueckoe pacnpeodenenue. bunomuanvruoe pacnpedenenue u e2o ceolcmad.



Henpepuisnvie ciyuaiinvie genuuunsi. Ilonsmue o niomuocmu 6eposmHocmu.
Pasnomepnoe pacnpedenenue.

Ilokazamenvhoe pacnpeoenenue, e2o napamempul.

llonsmue o HopmanvHom pacnpeoenenuu. Illapamempsvt HOPMATLHO2O
pacnpeoenenus. [lpumepol ciyyaiinbix enudun, NOOYUHEHHBIX HOPMATLHOMY 3AKOH)
(noepewHocmo u3MepeHutl, pOCm 4elo8eKa).

Hepasencmeo UYeobviwesa. Teopema bBepuynnu. 3akon Oonvuiux uucen.
Buvibopounviii memoo uzmepenus eeposmuocmei. Ponv 3axkona 6o1vuiux uyucen 8
Hayke, npupooe u obwecmae.

Koesapuayusa oeyx cnyuauneix eenuuun. Ilonamue o kosgguyuenme xoppenayuu.
Cosemecmuvle HabOOOeHUsT 08YX CAYUAUHBIX GeluyuH. Buibopounwviti kosghpuyuenm
KOppenayuu.

Ha yray0senHom ypoBHe

AJire0pa u Ha4aJ1a aHAJIM3a

[ToBropenue. Pemienne 3amauy C HUCMOJB30BAHHEM CBOWCTB YHCEI U CHUCTEM
CUHUCIICHUS], IEJIMMOCTH, JI0JIEN M 4acTeu, IMPOLIEHTOB, MOAYJIEH uncell. Pemenue 3amay ¢
UCIIOJIb30BAaHUEM CBOMCTB CTENEHEW W KOpHEH, MHOTOWICHOB, MPeoOpa3oBaHUMA
MHOTOWIEHOB U JPOOHO-pallMOHANBHBIX BhIpaKeHUU. Pellienre 3a1au ¢ UCroib30BaHUEM
rpaaycHoi mMepsl yriia. Moaynb yucia U ero cBoicTBa. PelieHne 3a1a4y Ha IBHOKEHUE U
COBMECTHYIO pabOTy, CMECH M CIUIaBbl C MOMOIIBIO JIMHEWHBIX, KBAJPATHBIX U APOOHO-
palMOHANBHBIX YPaBHEHHI W MX cucTeM. PelleHwe 3agad ¢ MOMOIIBIO YHUCIOBBIX
HEPABEHCTB M CHCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, C MPUMEHEHUEM N300paKeHus
YHCIIOBBIX MTPOMEXYTKOB. Pelenune 3a1a4 ¢ UCMOIb30BaHUEM YHCIOBBIX (PYHKIIUN U HX
rpadukoB. Mcnonb3oBaHue CBOWCTB M Ipa)MKOB JIMHEHHBIX W KBAAPATHYHBIX ()YHKITUH,

0o0paTHOH MPONMOPIIMOHATBPHOCTH U QYHKIIMH Y = Jx . ['paduyeckoe penieHne ypaBHECHUN

U HepaBeHCTB. lcnonb3oBaHuE omNepauuii HaJ MHOXKECTBAMH U BBICKA3bIBAHUSIMM.
Hcnonp3oBaHne HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW IEPEMEHHOM, YHMCIOBBIX
MPOMEXKYTKOB, UX O0beAMHEHUUW M mepecedeHuid. [IpuMeHeHue npu pelmeHuu 3anad
CBOMCTB  apu(PMETUYECKOM M  TE€OMETPUYECKOM  MpOrpeccud, CyMMHUPOBAHHS
OCCKOHEUHOM CXOJAIICHCS TEOMETPHIECCKOMN TPOTPECCHH.

MuoxectBa  (UHCIIOBBIE, T€OMETPUYECKHX (QUryp). XapaKTepUCTHUIECKOE
CBOMCTBO, PJIEMEHT MHOXECTBA, MyCTOE, KOHEUHOE, 0€CKOHEYHOEe MHOKeCTBO. CTIoCcOOBI
3amaHusi MHoXecTB IlonmHOkecTBO. OTHOILIEHUS TPUHAIICHKHOCTH, BKIIOUYECHHUS,
paBeHcTBa. Onepanuu Hajg MHOXKecTBamu. Kpyru Jiinepa. Koneunsie n 6eCKOHEUHBIE,
CYETHBIC U HECYETHBIE MHOKECTBA.

HctuHHbBIE U JTOKHBIE BBICKA3bIBAHUSI, ONEPAIlMU HAJl BHICKA3bIBAHUAMU. Aneebpa
gvickazviganuy. CBS3b BBICKA3bIBAHUN C MHOXECTBaMH. KBaHTOPBI CYIIECTBOBAHUSA H
BCEOOILIHOCTH.

3akoHbl JOTUKH. OcHoGHble Nloeudeckue npaguia. PelieHne JTOrM4ecKux 3aaad C
HCMOJIb30BAHUEM KPYTOB DMIEpa, OCHOBHBIX 102UUECKUX NPAGUL.

YmozakmoueHusi. OOOCHOBaHUS W JOKa3aTeIhCTBO B MaTeMaTHKe. TeopeMpl.
Bunbsl maTeMaTuueckux yTBEpKIEHUU. Buowl oOokazamenvcme. Mamemamuueckast



unoykyusi. Ymeepoicoenus: obpamnoe OAHHOMY, HPOMUBONONONCHOE, O0OpamHoe
npomueononodcHomy oawnomy. IIpu3HaK U CBOWCTBO, HEOOXOIUMBIE W JOCTATOUYHBIC
YCIIOBHSL.

Ocnoenas meopema apugmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexiuoa.
Kumaiickas meopema 06 ocmamkax. Manas meopema Depma. q-uumvie cucmemvl
cuucaenus. Qynkyus Jinepa, 4ucio u cymma oeaumeinel HamypaibHo20 YUCdA.

Pagnannas mepa yriia, TPUTOHOMETPUYECKass OKPYKHOCTh. TpUTOHOMETPHUYECKHE
¢yHkmmu ywucen u yrioB. DOpMynbl TPUBEICHUS, CIOXKEHUS TPUTOHOMETPUYECKUX
¢yHkuui, Gopmynbl ABOMHOrO M MOJOBHUHHOTO aprymenta. [IpeoOpazoBaHue CymMMBbl,
pPa3HOCTH B IPOM3BEIEHUE TPUTOHOMETPUIECCKUX (QYHKITUH, © HA000POT.

Hynu ¢yHKIMH, TpOMEXYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbombiee u
HanMeEHblllee 3HadeHne (QyHKIuH. llepuonndeckne GyHKIMH ¥ HANMEHBIIUNA TEPHOJ.

YeTHbIE U HCUYETHHIC (byHKL[I/II/I @yHKZ/ﬂ/lu ((0p06HCl}Z yacms duciaa» y:{x} u «yenas

yacme yucnay y = [X]

Tpuronomerpuueckue GyHKIIMH YUCTOBOTO apryMEHTa y =cosx, y =sinx, y=tgx,
y =ctg x. CBoiicTBa 1 rpauKu TPUTOHOMETPUUECKUX (DYHKITHIA.

OOpaTHbIC TPUTOHOMETPHUCCKUE (DYHKIIMU, WX TJIABHBIC 3HAYCHWS, CBOWCTBA W
rpaduku. Tpuronomerpuyeckue ypaBHeHHs. OIHOPOIHBIE TPUTOHOMETPUUYECKHUE
ypaBHeHHs. PereHue mpocTeHIIuX TPUTOHOMETPUYECKUX HepaBeHCTB. llpocteiimime
CUCTEMBI TPUTOHOMETPUUECKUX YPAaBHEHUH.

CreneHb ¢ JEHCTBUTEIBHBIM TOKa3aTeleM, CBOMcTBa cTemneHu. IIpocteifmue
nokasareJbHble YpaBHEHHUS M HepaBeHCTBa. [lokazartenbHas QyHKIMS U €€ CBOWCTBA U
rpaduk. Yucmao ¢ u QyHKIUS y=e*.

Jlorapudm, cBoiicTBa Jmorapudma. JleCATUUHBIN W HATYpaJIbHBIA Jorapudm.
[IpeobpazoBanue JsorapudMUIECKUX BbIpakeHH. JlorapudmMmudeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIHS U €€ CBOKWCTBA U rpaduk.

CrenenHas QyHKIUS U ee CBOICTBa U rpaduk. MpparronanbHbie ypaBHEHHUS.

[lepBuyHBIC TPEACTABICHUS O MHOXXECTBE KOMIUIEKCHBIX 4YHCeN. /leiicmeus ¢
KomnekcHuiMu wucaamu. Komnaexcrno conpsiocennvie yucna. Mooyrs u apeymenm
yucna. Tpueonomempuueckas ¢opma KomniekcHo2o uucaa. Pewenue ypasHenuil 6
KOMNJIEKCHBIX YUCTAX.

Merton uWHTEpBaJOB IJsi pelieHus HepaBeHCTB. [IpeoOpazoBanusi TpaduKoB
(GYHKITUHN: CABUT, YMHOKEHHE HA YHUCIIO, OTPAKEHUE OTHOCUTEIBHO KOOPJUHATHBIX OCEH.
I'paduaeckne Meroawl pelieHHs ypaBHEHWHW W HEpaBEHCTB. PemieHue ypaBHeHHWH W
HEPABEHCTB, COAECPKAIINX TEPEMEHHYIO MO 3HAKOM MOAYJISI.

CucreMbl MOKa3aTEIBHBIX, JOTAPUPMUUYECKUX W HPPANHOHATIBHBIX ypPaBHCHHM.
CucteMbl TOKa3aTeIbHBIX, JOTAPUPMUIECKUX H HPPAITUOHATIBHBIX HEPABEHCTB.

Bzaumuo o6parnsie Gpynknmu. ['padukn B3auMHO 00paTHBIX PYHKITHH.

YpaBHEHHUSI, CUCTEMBI YPABHEHUH C apaMETPOM.

@opmyna bunoma Hvromona. Pewienue ypasnenuu cmenenu viuie 2 CneyudibHblx
6uoos. Teopema Buema, meopema be3y. Ilpusooumvie u Henpugooumvie MHOSOUIEHDI.
Ocnoenas meopema ancebpvl. Cummempuyeckue MHo2ouneHvl. Llenouucnennvie u
YeN03HAYHbIE MHO2OUICHDL.



Jluoghanmoswi ypasnenus. llenuvie opodbu. Teopema @epma o cymme K8aopamoa.

Cymmul u psiovl, Memoobl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaudICEHUU OETICMBUMENLHBIX YUCET PAYUOHATbHBIMU.

MHnoowcecmea na KoOpOUHAMHOU NIOCKOCHIU.

Hepasencmeo Kowu—Bynsaxosckozo, Hepasencmso Hencena, nepagéencmea o
CPEOHUX.

[lonsitTue mnpenena @yHkuuu B TOuke. [lowamue npedena @yHkyuu 8
beckoneunocmu. Acumnmomel epaguxa @ynxyuu. CpagHnenue OECKOHEUHO MANbIX U
beckoneyno Oonvuux. HenpepbiBHOCTh (GyHKIUU. Cgoticmea HenpepvlgHulX (DYHKYUI.
Teopema Betiepuumpacca.

Huddepenumpyemocts Ghyukiuu. [Ipouzponnas pyukinuu B Touke. KacarensHas
rpaduky dyHkiuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI IPOU3BOHOMN. [Ipumenerue
npou3soonol 6  @usuxe. IlpousBonHble dneMeHTapHbIX  (QyHkiui. I[IpaBuna
nuddepeHurpoBaHus.

Bropas npousBoiHas, ee reoMeTpUIeCKuid U U3NIECKUM CMBICIL.

Touku skcTpemyma (MakcuMyMa W MUHHMYyMa). VccnemoBaHue sieMEHTapHBIX
(GyHKIMI Ha TOYKM JKCTpeMyma, HauOoJblllee W HAUMEHbBIIEE 3HAYCHUE C TMOMOIIBIO
npou3BOJIHOM. [locmpoenue epaghurxos gyHkyul ¢ nomowvio npouzeoonsix. llpumenenue
npou3BO0HOU npu peuienuu 3aoad. Haxoowcoenue skcmpemymos @yHKyuil HeCKOIbKUX
nepemeHHbIX.

[lepBooOpaznas. Heomnpenenennsiit uHTerpan. I[lepBooOpasHbie 31eMEHTapHBIX
dbyakumii. Ihiomanes kpuponuHeiHoW Ttpanenuu. ®dopmyna Herotona-Jleibauma.
OnpeneneHHbll UHTETpANl. Buluucnenue niaowaoeu niockux ¢ueyp u od6vemog mein
8paujerusi ¢ NOMOWbIO UHMe2pad..

Memoovl pewienus QyHKYUOHANbHBIX YPAGHEHUI U HEPABEHCMS.

I'eomeTpus

[ToBTOpenue. Pemenne 3amad ¢ UCMOJb30BAaHUEM CBOMCTB (UTYp Ha TUIOCKOCTH.
Pemenue 3amay Ha [0Ka3aTENbCTBO M IMOCTPOCHHUE KOHTpIpUMeEpoB. [IpumeHeHue
NPOCTEHIINX JIOTMYECKUX TMpaBwi. PelmieHue 3agad ¢ HCHOJIB30BAHHEM TEOPEM O
TPEYTroJbHUKAX, COOTHOIIECHUH B MPSMOYTOIBHBIX TPEYTOJbHUKAX, ()AKTOB, CBA3AHHBIX C
4eThIpeXyrojbHuKamMu. PereHue 3amad ¢ HMCHOAb30BaHMEM (DAaKTOB, CBS3aHHBIX C
OKpPY)KHOCTSIMU. PelieHue 3ajay Ha M3MEPEHUs HA IUIOCKOCTH, BBIYMUCICHHS JIMH U
wiomazaei. Peuienue 3a0au ¢ nomowbo 6eKmopos u KOOpOUHam.

Harnsgnas crepeomerpus. [Ipusma, napamenenunen, nupamuaa, TETpadap.

OCHOBHbBIE TOHSITUSI T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU H
CIeCTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenaa ona mempas’opa. IlocTpoeHne cedyeHU MHOTOTPAHHUKOB
MetonoM  cienoB.  llenTtpaneHoe — mpoektupoBanue.  [loctpoenwe — ceueHui
MHOTOTPAHHUKOB METOJIOM MTPOEKIIHA.

CkpemuBarommecss MpsMble B MPOCTPAHCTBE. YTOJI MeXAy HUMU. Memoouwl
HAXO0HCOEHUSL PACCMOAHUL MeNHCOY CKPEWUBATOWUMUCS NPAMBIMU.

Teopembl 0 TapajUIENbHOCTH TMPAMBIX W IJIOCKOCTEM B MPOCTPAHCTBE.
[lapamienbHoe NpoOeKTUpOBaHUE M HU300paxkeHue ¢uryp. [eomempuueckue mecma
MoyeK 8 NpoOCmMpancmee.



[lepneHAUKYJIAPHOCTh MPSAMONM M IUIOCKOCTH. OpPTOrOHAIBHOE NMPOEKTUPOBAHUE.
Haxnonusle u npoekuuu. Teopema 0 Tpex NEepHEHAUKYIIAPAX.

Buowr mempasopos. Opmoyenmpuueckuii mempa’0p, KapKACHul mempasop,
pasHoeparHvlti mempal’adp. Ilpsamoyeonvuviti mempasop. Meouanvt u oOumeouaHvl
mempasopa.

Jlocmpausanue mempasopa 0o napaieienuneod.

Paccrosaust mMexny durypamu B mpoctpanctBe. OOHIui MEpPHEHIUKYISIp JBYX
CKPEIIMBAIOITUXCS MPSAMBIX.

Yrnel B mpocTtpaHcTtBe.  llepneHauKynsipHble — IUIOCKOCTH.  [lnowjadw
OpmozoHanvHoU npoekyuu. Ilepnenoukynaprnoe ceuenue npusmol. Tpexepanuvli u
MHo2oepaHubli yeo. Ceolicmea nioCKux y2in08 MHo2o2cpantnozo yena. Ceoticmea niocKux
U O0BY2DAHHBIX Y2108 MpEXepPaHHo2o yena. Teopembl KOCUHYCO8 U CUHYCO8 OJifl
MpexzpanHo2o yeiua.

Bunbl MHororpanHukoB. Paseepmku mmuozcocpanHuka. Kpamuatiwiue nymu Ha
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Ounepa. 1lpaBuinbHbIE MHOTOTPAHHUKHU. /[8OUCHMBEHHOCMb NPABULLHBIX
MHO202PAHHUKOS.

[Tpusma. [Ilapannenenunen. CpoiictBa mnapamienenumnena. IIpsMoyronbHbId
napasuienenune/l. HakoHHbie MPU3MBI.

[Mupamuga. Buasl nupamua. DieMeHThl NpaBWIbHONW mupamuabl. [Tupamunbr c
PaBHOHAKJIOHEHHBIMU peOpaMu U IpaHsIMHU, UX OCHOBHBIE CBOMCTBA.

[Inomaan moBepXHOCTEM MHOTOTPAHHUKOB.

Tena Bpamenus: UMIUHIP, KOHYC, map U cepa. CeueHus: MUIMHIPA, KOHyCa U
mapa. [IlapoBoii cerMeHT, mapoBoil CJ0il, MapoBOM CEKTOP (KOHYC).

YcedeHHas nupaMuia U yCEYEHHBIA KOHYC.

Onemenmol chepuuecxoii ceomempuu. Konuueckue ceverus.

KacarenbHble mnpsiMble H IJIOCKOCTH. BrucaHHble W ONUCaHHBIE CQephl.
Kacarowuecs cgepor. Kombunayuu men epauwjenus.

BexTopsl u koopauHatel. CymMmma BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIO. YTOI
Mexky BekTopaMu. CKaJIsIpHOE MPOU3BECHUE.

VYpaBHeHue I1IockocTu. Dopmyna pacCTOSIHAS MEXAY TOYKAMHU. YPpaBHEHUE
chepsl. Popmyna paccmosnus om moyku 0o niockocmu. Cnocobwvl 3a0anusi npsamou
YPAaBHEeHUAMU.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ NOMOWbIO eKMOPO8 U MEMOOOM
Koopounam. JnemMeHmbl 2eoMempuu Macc.

[Torsitue o6bema. OO6beMbl MHOTOTPAHHUKOB. OOBEMBI TENT BpalleHUs. AKCUOMbL
obvema. Bvigoo @opmyn 00vemMo8 npAMOY20NbHO2O Napalienenuneod, npusMvl U
nupamuovi. Popmyasl 01 Haxoxcoenus oovema mempasopa. Teopemvt 06 omHoweHUsIX
06veMos.

Ilpunosxcenuss unmezpana K GblYUCIEHUIO 00BEMO8 U NOGEPXHOCMeU mel
epawjenus. I[lnowaov ceepuueckoeo nosica. Ob6vem waposozo cnos. Ilpumenenue
00beM08 npu peuerul 3a0au.

[Tnomans chepsr.

Pazeepmra yununopa u xonyca. 1lnomanp moBepXHOCTH HWIMHAPA U KOHYCA.

KomOuHamm MHOTOTpaHHUKOB U TEJ BpalllCHUS.



[logoOue B mpoctpanctBe. OTHOIIEHHWE OO0BEMOB U IUIOLIAJEH MOBEPXHOCTEH
MoJ00HBIX GUryp.

Lsudicenus 6 npocmpancmee. napaiiesibHvll NEPeHoC, CUMMEMPUS OMHOCUMETLHO
NIOCKOCIMU, YEHMPATNbHASL CUMMEMPUS, NOBGOPON OMHOCUMETLHO NPAMO.

lIpeobpazosanue nooobus, ecomomemus. Pewenue 3a0au Ha niIOCKOCMU C
UCNONIL30BAHUEM CINEPEOMEMPUYUECKUX MEMOOO8.

BeposiTHOCTH U CTATHCTHUKA, JIOTUKA, TeOpHUsi rpadoB 1 KOMOMHATOPHKA

[ToBropenue. Mcnons3oBanue TabJIUIl U AUarpamMM JJisi MPEJCTABICHUS JTaHHBIX.
Pemiennie 3amau Ha NMpPUMEHEHUE OIMUCATEIBHBIX XapaKTEPUCTHUK UYHUCIOBBIX HaOOPOB:
CpeIHUX, HauWOOJBIIETO ¥ HAaWUMEHBIIEr0 3HAYEHHUs, pa3Maxa, JAUCHEPCUU U
CTAaHJAPTHOTO OTKJIOHEHHUs. BbIYMCIEHHWE YacTOT U  BEPOSTHOCTEH  COOBITHH.
Briuncienue BeposITHOCTEN B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU UCXOJAMH.
Hcnonw3oBanne koMOMHATOpUKHU. BhluuciaeHrne BEpOSTHOCTEH HE3aBUCUMBIX COOBITHH.
Ucnonw3oBanue GopMynbl CIOKEHUS BEPOATHOCTEHM, JuarpamMm Oujepa, JepeBa
BeposiTHOCTEH, (hopmynbl beprymu.

Beposimuocmnoe npocmpancmeo. Akcuomvl meopuu 8eposimHocmel.

YcinoBHas BeposATHOCTh. [IpaBuno ymHoxeHus BepositTHocTerd. Dopmyna MoTHOM
BeposiTHocTH. Dopmyna balieca.

JluckpeTHble  ciydailHble  BeIUYMHBI W pacnpenencHusa.  CoOBMECTHbIE
pactipenenenus. PacnpeneneHre CyMMbl U TMPOU3BEACHUS HE3aBUCHUMBIX CIyYalHBIX
BEJIMYMH. MaTremMaTuyeckoe OXHIAHUE W  JUCHEpPCUs CIyYalHOW  BEJIUYHUHBI.
MaremaTuueckoe 0KUIaHUE U JUCIIEPCUS CYMMBbI CITyYailHBIX BEJIMYHH.

bunapnas ciyualiHasg BelMuMHa, pacnpeneneHue beprymnu. ['eomerpuueckoe
pacrpenenenue. buHoMuanabHOE pacipeeneHue U ero CBOMCTBA. [ unepeeomempuyeckoe
pacnpeoesienue u e2o c80UCmad.

HenpepbiBHble ciiydaiiHble BenuuuHbl. [I1O0THOCTE BeposiTHOCTH. DyHKIUS
pacnpeneneHus. PaBHomepHoe pacnpenesieHue.

lloxazamenvnoe pacnpeoenenue, e2o napamempul.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHOE pacmnpenesicHHE.
Oynkiusa Jlammaca. [lapamerpsl HOpMmanbHOrO pacnpenenceHus. [Ipumepsr cirydalHBIX
BEJIMYUH, TMOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TOTPEUIHOCTh W3MEPEHUN, POCT
yenoBeka). [lenmpanvhas npedenvhas meopemd.

Hepasencmeo Yebviuesa. Teopema Yebwviwesa u meopema bepuyninu. 3axon
bonvuiux yucen. Bvibopounwiti memoo usmeperus eeposmuocmeil. Ponw 3axkona 6onvuiux
yucen 8 Hayke, npupooe u obujecmae.

KoBapuanust nByx ciyuyaiiHbix BenuduH. [loHsiTHEe 0 KO puULIMEHTE KOPPETALUH.
CoBMecTHBIE HAOJIOACHUS JBYX CIy4alWHBIX BEIWYUH. Bsibopounviti Kodpguyuernm
Koppenayuu. Jluneunas pecpeccusl.

Cmamucmuueckass ecunomesa. Cmamucmuxa Kpumepusi U ee YPOGeHb
sHauumocmu. Ilposepxa npocmetiwux eunomes. IOMuUpuyeckue pacnpeoeneHus u ux
C6A3b C meopemuiecKumMu pacnpeoenenusamu. Panzosas xoppensayus.

Ilocmpoenue coomeemcmeuu. HHvexmushvie u CIOPpbEKMUGHbBIE COOMBEMCMEUA.
buexyuu. {uckpemnas nenpepwvienocms. llpunyun /{upuxne.

Koouposanue. /leouunas 3anuce.



Ocnognvie nouamusi meopuu epagos. [lepesvs. /leouunoe oepego. CeAznocmp.
Komnonenmut céasnocmu. Ilymu na epage. Jiinepogol u I amuibmonosst nymu.

Pabouas nporpamma agantupoBaHa 1is oOyudeHust nereid ¢ OB3 (3IIP). Bce
oOyuaromuecs ¢ 3[1P UCTBITHIBAIOT B TOW WJIM MHOM CTENIEHU BBIPAYKEHHBIEC 3aTPYIHEHHUS
B YCBOEHUHU Y4YE€OHBIX IpPOrpamm, OOYCJIOBJIEHHbIE HEJOCTATOYHBIMU MO3HABATEIbHBIMU
CIIOCOOHOCTSIMH, CNEUUPUUECKUMU PACCTPOICTBAMU TCUXOJOTHYECKOTO PA3BUTHS,
HapyUuIeHUsSIMU B OpraHu3alMM JAesTeNbHOCTH M mnoBeaeHus. [lpouecc  oOydenus
OpraHu3yeTcsi C Yy4yeToM crheuu(UKd YCBOCHMsSI 3HAHWWA, YMEHUHM U HABBIKOB
oOyuaromuxcs ¢ 3I1P, ¢ yderom Temmna y4ueOHON paOOThl (IIOIIATOBOM MPEIbABICHUU
MaTepuana, JO3WPOBAHHOW MOMOIIM B3pPOCIOr0, UCMOIb30BAHUU METOOB, MPUEMOB U
CPE/ICTB, CITIOCOOCTBYIOIIUX KaK 0OIIEeMy pa3BUTHIO 00YYaroIIerocs, Tak U KOMIICHCAIlUU
UHAUBUAYAJTbHBIX HEJOCTATKOB PA3BUTHA).



KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE 110 MATEMATHUKE
10 KVIACC

Tema Koi-Bo HaTbl
YPOKOB

[ToBTOpEHME 8

CreneHb ¢ IeiicTBUTEIbHBIM NOKa3aTeaeM (9 yacoB)

JlelicTBUTENbHBIC YHCTIA

beckoneyHo yObIBaroIasi reoMeTpruiecKast Mporpeccusl.

Apudmernueckuil KOpeHb HaTypaJIbHON CTENEHH.

CreneHs ¢ panroHaJIbHBIM 1 I[GI\/'ICTBI/ITGJ'H)HI)IM IIOKa3aTCJIEM.

Ypoxk 00001IeHNs 1 CHCTeMaTH3alluy 3HAaHU I

— N[ DN [ DN | = [

KOHmpOJlea}l pa60ma no meme «ﬂeﬁcmeumeﬂbuble qucia)

Jeaumocthb yucest (7 yacoB) /uist yriayOJI€HHOTO YPOBHS

Ilonsatue JCIINMOCTH. HGHI/IMOCTL CYMMEI U TPOU3BEACHHU A

Jenenue ¢ octaTkoM

[Ipu3Haky nenumoctu

Penrenne ypaBHEHUH B LIEIBIX YHCIIAX

Ypoxk 06001IeHNs B CHCTeMaTH3alluN 3HAaHU I

el I\ A e e el

KOHmpOJZbH(l}l pa6oma no meme «ﬂeﬂwnocmb quce)

BBenenue (3 yaca)

—

[Ipenmer crepeomeTpun

AKCHOMBI CTEPEOMETPUH 1

HexoTopsie ciiencTBus U3 akCHOM 1

Iapa/ieJIbHOCTh MPSIMBIX U MJI0CKOCTEl (15 yacoB)

W

HapaJ'IJ'IeJ'IBHOCTB IIPSAMBIX, HpHMOﬁ H IIJIOCKOCTHU

B3aumHoe pacnonoxeHue NpsSMbIX B MPOCTPAHCTBE. YOI MEXKY AByMS 4
MPSIMBIMU

W

[TapannenbHOCTh MIIOCKOCTEN

Terpasap u napajuienenunes 4

Koumponvnasa paboma no meme «llapannenvnocms npamvix u 1
njaockocmeity

MuoroujeHbl. Ajirebpanyeckue ypapueHus. (16 yacoB) /1151 yriyOjaeHHOTO YPOBHS

MHOTro4JIEHBI OT OJJHOT'O IMCPEMECHHOIO.

Cxema I'opHepa

Mmuorounen P(x) u ero kopesb. Teopema be3sy.

Anrebpanyeckoe ypaBHeHue. CnenctBus u3 teopemMsl besy.

Pemenne anre6panquKHx ypaBHeHI/Iﬁ Pa3JIOKCHUECM Ha MHOXUTCIIN.

NN

DopMyJIbl COKPALLIEHHOTO YMHOXEHHUS IS CTAPILINX CTENeHer. buaom
HrroTona.

[\

Cucrembl ypaBHEHHUH.

Ypok 0600111eHNs U CUCTeMaTHU3alluy 3HAHUH 2

Konmponvnas paboma no meme «Mnozounenwvi. Anzedpauueckue 1
YPasHeHua»

Crenennas pynkunus (10 yacos)

CrenenHas GyHKIUS, €€ CBOWCTBA U IpaduK.

B3aumHo 06paTHBIC QYHKITHH.

PaBHOCUIIBHEIE YpaBHCHUA WU HCPABCHCTBA.

QO [ it | ot | et

HppanmonaibHble ypaBHEHMUS.




HppanmonaibHble HEPABEHCTBA

[S—y

Ypok 00001IeHNS U CUCTEeMATU3allNK 3HAHUT

Konmponvnas paboma no meme «Cmenennasn yynkyuny

[S—y

Crenennas @ynknms (9 yacoB) /15 yriyOJIeHHOIO YpOBHS

Crenennasi GyHKIHUS, €€ CBOMCTBA U rpaduK.

Bsanmuo o6parsbie pynkuun. CnoxxHas GyHKIuUS.

JpoOHo-nuHelHas QyHKIHS

PaBHOCWIBHBIE YpPaBHEHHS M HEPABEHCTBA. PABHOCUIIBHOCTH CUCTEM.

HppanmoHaibHble ypaBHEHMUS.

WpparmoHajibHble HEpaBEHCTBA.

Ypox 060011eHNs ¥ CHCTeMaTH3alluy 3HAaHUN

I N Y e e e

Konmponsnas paboma no meme «Cmenennasn yynkyusn»

1

IlapajJielbHOCTH NPSIMBIX M IJIOCKOCTeH (3 yaca) /17151 yriyOJIeHHOro YpoBHS

Pemenue 3amau

\ 3

IlepneHaMKYJISAPHOCTH NPAMBIX M I10cKoOcTed (13 yacoB)

[lepneHMKyYISIPHOCTD NPSIMOM U TUIOCKOCTH.

[lepneHMKYIISIp ¥ HAKJIIOHHBIE. YTOJI MEXKY PSIMOU U IIJIOCKOCTBIO.

JIByrpanHsb1i yrou. [lepneHquKyIsipHOCTb MIIOCKOCTEM.

A |lnlw

KoHnTpossHas pabota no Teme «lleprneHquKyaspHOCTb NPSIMBIX U MIIOCKOCTEM»

1

IlepneHIMKYISPHOCTDL NPAMBIX M IJI0CKOCTe (3 yaca) /uis1 yriryOJIeHHOTO YPOBHS

Pemenue 3agau

3

Iloka3zaTenbHas pynkums (11 yacoB)

[TokazarenpHas QyHKINS, €€ CBOWCTBA U rpaduK.

IToka3aTenbHbIC ypaBHEHHUS.

[TokazaTenbHbIE HEPABEHCTBA.

CucTteMbl MOKa3aTeNIbHBIX YPABHEHUN U HEPABEHCTB.

Ypoxk 06001IeHNS B CHCTeMaTH3alluy 3HAHU I

Koumponvnasn paboma no meme «llokazamenvnana (oynkyus»

=N

Iloka3zatenbHas GyHKIUA (6 YacoB) /Ui yriIyOJIIEHHOTO YPOBHS

IlokazarennHBIC YpaBHCHMUS.

IlokazarennHbIC HCPaBCHCTBA.

CucTeMsl IMoKa3aTeIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

Ypoxk 00001IeHNS B CHCTEeMaTH3alluK 3HAHUI

Konmponvnasa paboma no meme «llokazamenvnas ghynkyua»

— (DN [ et [ bt [

Jlorapudpmmuyeckas pyukuus (14 yacon)

Jlorapudmsl

CpoiicTBa orapupmoB

JlecsiTuuHBIe U HATYpaJIbHBIEC JTOTAPHU(MBI.

Jlorapudmuueckast QyHKIHs, € CBOWCTBA U IrpaduK.

Jlorapugmuueckie ypaBHEHHsL.

Jlorapugmuueckie HepaBeHCTBA.

Ypok 0600111eHNS U CUCTeMAaTU3alluK 3HAHUN

Konmponsnas pavoma no meme «/Iocapugpmuueckasn pynxyus»

=N

Jlorapudmuueckas pynknus (10 yacoB) /uist yriayOIeHHOTO YPOBHS

Jlorapugmsl

CBoiicTBa jJ0orapugmon

JlecsTUUHBIE U HATYpaJIbHBIE JIOTAPU(PMBI.

Jlorapugmuueckue ypaBHEHHSL.

Jlorapugmuueckie HepaBeHCTBA.

Ypok 0000111IeHNs U CUCTeMAaTU3alluK 3HAHUN

N[NNI ==




Konmponvnasa paboma no meme «/Iozapugpmuueckas gpynkyusn»

MHuororpanauku (14 yacos)

ITonatne MHOrorpannuka. Ilpusma.

IInpamunia

HpaBI/IJII)HI)IC MHOI'OI'paHHUKH.

Koumponvnaa paboma no meme « MHO202panHHUKUY

— [N |

MHuororpanauki (4 yaca) /s yriyOJeHHOTO YpOBHs

Pemenue 3amau

Pannannasa mepa yrina.

[ToBOPOT TOUKM BOKpYT Hayajga KOOPAMUHAT.

OHpGHGJ’IeHI/IG CHHYCa, KOCMHYCAa U TAHI'CHCA yTIJia.

3Haku CHHYCa, KOCMHYCAa U TAHI'CHCA.

3aBUCHMOCTh MCXKY CHHYCOM, KOCUHYCOM, TAHI'CHCOM OJIHOT'O M TOTO K€ yTIJia.

TpuronomeTpruyeckue TOXKAECTBA.

CuHHyC, KOCHHYC, TAHT€HC YIJIOB O ¥ — 0.

DOpMYJIIBI CIHOKEHUS.

CuHyc, KOCUHYC, TAHT'€HC IBOMHOIO yria.

CuHyc, KOCHHYC, TAHT'€HC TIOJIOBUHHOT'O YTJIa.

PopMyIIbl IPUBEICHUS.

CymMa 1 pazHOCTh cnHYcOB. CyMMa M pa3HOCTh KOCHHYCOB.

Ypox 06001IeHNs B CHCTeMaTH3alluy 3HAHU I

Koumponvnasn paboma no meme «Tpuconomempuueckue gpopmynot»

DN | [ = [ D[ D[ NI | it [ DN | ot | ot [ ot | ot [ et [ N

Tpuronomerpuuyeckue ypapuenus (13 yacon)

YpaBHeHuUe cos x = a.

YpaBHeHue sin x = a.

YpaBHeHue 1g x = a.

TpuronomeTrpruyeckue ypaBHEHHUsI, CBOSIINECS K alreOpandecKum.
OAHOPOIHBIE YPaBHEHUSI.

[\SAR\SRE SRS

MCTOI[BI 3aMCHBI HCM3BCCTHOI'O W Pa3JIOKCHUA Ha MHOXHTCIIN.

[\

Ypok 00001IeHHS B CHCTeMaTH3alluK 3HAaHU I

Konmponvnas paboma no meme «Tpuzonomempuyecxkue ypagHeHus)

Tpuronomerpuyeckue ypapuenus (10 yacoB) /uist yriyOJIeHHOTO YPOBHS

Tpuronomerpuyeckue ypaBHEHHUsI, CBOSIINECS K alreOpandecKum.
OaHOPOIHBIE YPaBHEHUSI.

MeToapl 3aMEHbI HEU3BECTHOTO U Ppa3JIOKCHUA HAa MHOKUTCIIM.

CucreMsl TPUTOHOMCETPUUCCKUX ypaBHeHHﬁ.

TpI/IFOHOMCTpI/I‘ICCKI/Ie HCPABCHCTBA

Ypok 00001IeHHS B CHCTeMaTH3allud 3HAHUI

Koumpwlbmm pa60ma no meme «Tpuzonomempuuecxue YypasHeHux)

=N (N[

IlosTOpenue (7 yacos)

CrenenHas, nokazaTenbHas U Jorapupmudeckas pyHkiuu. Pemenne
MOKa3aTeIbHbIX, CTENEHHBIX U Jorapu@MUUECKUX ypaBHeHH. Perenue
MOKa3aTeIbHbIX, CTENEHHBIX U JOTapU(PMUUECKUX HEPABEHCTB.
Tpuronomerpuueckue Gpopmyibl. TpuronomeTpuueckue ToxaecTsa. Pemenne
TPUTOHOMETPHUECKUX YpaBHEHH. PeleHne cucteM nmokasaTelbHbIX U
norapuMUUEeCKuX ypaBHeHHI. TeKCTOBbIE 3a/1a4¥ HA MPOIIEHTHI, IBHKEHUE.
[MapaniensHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEH.
Muororpanauku. [IpaBuibHbIe MHOTOTPAHHHUKH.

Konmponvnasa paboma (umozoeas)




KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE 110 MATEMATHUKE
11 KVIACC

Tema Koi-Bo HaThl
4acoB

[ToBTOpEHHUE 5

IloBTopenue (15 yacoB) /151 yriyOJIeHHOTO YPOBHS

HppaumoHaibHble YpaBHEHNS] U HEPABEHCTBA

Iloka3zaTennHBIC YpaBHCHHA U HCPABCHCTBA

Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA

TpuroHomeTpr4ecKre ypaBHEHUsI U HEPABEHCTBA

ESNRUSREUSERUSRY ()

Pemrenne 3anau ¢ napamerpamu

Tpuronomerpuueckne pynkuuu (12 yacon)

[S—

OO6nacTh OmIpeNeNeHuss UM MHOXKECTBO 3HAUEHUHl TPUTOHOMETPUUYECKUX
(GyHKLUH.

YeTHOCTh, HEYETHOCTD, IEPUOINYHOCTh TPUTOHOMETPHUECKUX (PYHKIIMM.

CpoiicTBa GyHKIIMU V = cos X U €€ rpaduK.

CaoiicTBa (yHKIIUHU y = sin X U €€ rpaduk.

CaoiicTBa (O)YHKIIUU y = I X U y=CIg X.

OO6patHbIe TPUTOHOMETPHYECKHE (YHKITUH.

N [—= (NN —

Ypoxk 06001IeHNS B CHCTeMaTH3alluy 3HAHU

Koumponvnaa paboma no meme «Tpuzonomempuueckue Qoynkyuu 1

Tpuronomerpudeckne GyHkuum (8 yacoB) /17151 yriryOJIeHHOTO YPOBHS

OO6uacTh onpeeieHns] © MHOYKECTBO 3HAUCHUN TPUTOHOMETPHUECKHUX 1
GyHKIIHH.

YeTHOCTh, HEYETHOCTD, IEPUOINYHOCTh TPUTOHOMETPHUECKUX (PYHKIIMA.

CpoiicTBa (O)yHKIIUU V = cos X U €€ rpaduK.

CpoiicTBa (GyHKIIUHU y = sin X U €€ rpaduk.

CpoiicTBa YHKIIUU V = [ X U y=CIg X.

OO6paTHbIe TPUTOHOMETpHUUYECKUE (DYHKIIHH.

Ypoxk 00001IeHNS B CHCTEeMaTH3alluK 3HAHUI

[UN VNN (U U (VN U —

Konmponvnas paboma no meme «Tpuzonomempuueckue pynkyuuy

BexTopsbl B npocTpancTie (9 4acoB)

—

ITonsaTue BCKTOpa B IPOCTPAHCTBEC

—

CnoskeHne U BEIYUTaHUE BCKTOPOB

YMHO)XeHHe BekTopa Ha uncio. Kowmmnanapuele BekTopsl. [IpaBuio 2
napajuieNienunena

[\

Paznoxenue BCKTOpPA 110 TPEM HCKOMINJIAHAPHBIM BEKTOPaM

Pemienne 3amaq ¢ MOMOIIBIO BCKTOPOB 2

Konmponvnas paboma no meme «Bekmopwvi ¢ npocmpancmee» 1

Metoa koopauHat B npocrpancrse (16 4yacoB)

(O8]

HpSIMOYFOJ'IBHaH CHUCTCMa KOOPJAWHAT B IPOCTPAHCTBC. KOOpI[I/IHaTBI BCKTOpaA.

(O8]

CBs3b MCXKIY KOOpANHATAMHU BCKTOPOB U KOOPpAWHATAMHU TOUYCK. HpOCTCIﬁH.IHG
3ala4i B KOOpAWHATAaXx.

Yron MCKY BCKTOPAMH. CKaJ'ISIpHOC IIPOU3BCACHUC BCKTOPOB

Brruncienue YIJIOB MCXKAY NPAMBIMHA U TIJIOCKOCTSAMU.

JBrxkeHust

Pemenue 3ama4d ¢ MOMOIIBIO METOAA KOOpAWHAT.

— N

Koumponvnasa paboma no meme «Memoo Kkoopounam 6 npocmpancnee




MeTo KOOPAMHAT B IPOcTPaHcTBe (5 yacoB) /uist yriayO0JIeHHOI0 YpOBHS

Pemenue 3amau

E

IIpousBoaHas u ee reomerpuueckuii cmbic (15 yacoB)

IIpenesn nocnenoBaTeIbHOCTH.

[Tpenen pyakmmm.

HenpeppiBHOCTH (pyHKITNH.

Ornpezenenre NpoN3BOTHOM.

[TpaBuna muddepeHmpoBanus.

[IpousBoiHas creneHHon QyHKIUU.

[Ipou3BoiHbIE 31€MEHTAPHBIX (PYHKIMI.

['eomeTpryeckuii CMBICI TPOU3BOTHOM.

Ypoxk 000011IeHNs 1 cCCTeMaTH3alluy 3HAaHU I

Koumponvnasa paoboma no meme «llpouszeoonasn u ee zeomempuueckuil
CMBLCTY

— DN D[ D[ D[ D[ = [ et | ot [

IlpousBonHas u ee reomerpuyeckuii cMpici (10 yacoB) uist yriryOJI€HHOTO YPOBHS

[Ipenesn mociaen0BaTeIbHOCTH.

[Tpenen dynkmmm.

HenpeppiBHOCTH (hyHKITNH.

Omnpenenenue nponsBoaHoi. [IpaBuna muddepennupoBanusi.

[IpousBoHas cTeneHHON (QYHKITUU.

[Tpou3BoiHbIE 371€EMEHTAPHBIX (PYHKINH.

['eoMeTpuueckuii CMbICIT TPOU3BOTHOM.

Ypoxk 06001IeHNs B CHCTeMaTH3alluK 3HAHU I

Koumponvnasa paoboma no meme «llpouszeoonasn u ee zeomempuueckuit
CMBICTI)

el Ll R N R el e Dl e

IlpumeHeHue NPOU3BOAHOMN K Hccaea0BaHuI0 pyHkumii (11 yacos)

Bo3spacranue u yobiBanue QyHKITUH.

DKCTpeMyMbl QYHKIIHH.

Haubonpiiee n HauMmenbliee 3Ha4eHUsT (PYHKIUH.

[TocTpoenune rpadmkoB GyHKITHIA.

Ypok 00001IeHHS B CHCTeMaTH3alluK 3HAHU I

Koumponvnasa paboma no meme «llpumenenue npou3eoonoi K
UCC1e006aHUI0 PYHKYUIL)

=N (NN

IlpuMeHeHMe MPOM3BOAHOM K HCCIAeI0BAHNIO PYHKIMI (6 YacoB) /1151 yIil

yOJIE€HHOTO

YPOBHS

HpOI/ISBOI[HaH BTOPOT'O IOPSJAKA, BBIITYKIOCTh U TOUKHU nepem6a.

1

[TocTpoenue rpaduxkoB QPyHKIUH.

Ypok 0000111eHNS U CUCTeMAaTHU3alluK 3HAHUH

2
2

Konmponvnas pavoma no meme «llIpumenenue npouzeo0noit k
uccne006anur0 YynKyuil»

[S—

Hununap, konyce, map (20 yacos)

Ilonsatue MUJIMHApA. [Inomanp TNOBCPXHOCTHU MUJIMHAPA

Ilonsatue KOHYCa. [Inomane TMOBCPXHOCTHU KOHYCA.

YcedeHHbli KOHYC

Ypok 0000111eHUs U CUCTeMaTH3allMK 3HaHUH 1o Teme «LIumuHap, KoHyCc»

Konmponvnas pavoma no meme «Llununop, Konyc.

Cdepa u map. VYpaBHenue cdepsl. BzaumHoe pacrnosnoxenue cdepsl U
IIJIOCKOCTH.

DN = [ D [ = [ [

KacarenpHast mimockocTh K cepe.




[Tnomans chepsr.

Pemrenue 3a1a4 Ha KOMOMHALIMIO CEephbl C TEOMETPUUYECKHMHU TEIaAMHU

Ypoxk 0000mIeHus u cucreMatusanuy 3Hanuii no teme «Cdepa u map»

Konmponvnas paboma no meme «Cehepa. Lllapy

— DN DN | =

Huannap, Konyc, map (9 yacoB) /st yriry0JeHHOTO YPOBHS

Pemenue 3amau

oo

Konmponvnas paboma no meme «llununop, konyc, wap»

[S—

IlepBooOpa3nas u unTerpaJ (9 yacon)

[TepBooOpa3Hasi.

[IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

[Inomane KpUBOJMHENHON Tpanenuu. MHTerpan u ero BeIYNUCICHUE.

[IpMeHeHre HHTErpaioB AJisl peleHus] GU3NYECKUX 3aJau.

Ypoxk 00001IeHNs 1 CHCTeMaTH3alluy 3HAaHU I

Konmponvnas paboma no meme «llepsoodpaznas u unmezpany

—t DN [ = (DN DN | =

IlepBooGpa3nas u uHTerpaJj (7 yacoB) /s yriiyOJIE€HHOTO YPOBHS

ITepBooOpa3nas. [IpaBuia HaxoXAeHHs TEPBOOOPA3HBIX.

[Inomane KpUBOJMHENHON Tpanenuu. MIHTerpan u ero BbIYUCIEHUE.

Brruucnenue miomnianeit Gpuryp ¢ moMoIs0 HHTETPaioB.

[IpumeneHnne nHTErpanoB A pemeHus ¢puzndeckux 3anad. [Ipocreitnme
g depeHnnanbHble ypaBHEHUS.

—_ ==

Ypoxk 060011eHNs B CHCTeMaTH3alluy 3HAaHU I

[E—

Konumponvnasn paboma no meme «llepsoobpaznasa u unmezpan)

—

Oo6bembl Te (17 yacoB)

[Tonsarue o6bema. OOBEM MPSMOYTOJIHHOTO MapajuIeIenuIe/a

OO6beM TPSIMON MPU3MBI U ITUITUHIPA

Brruucienue 00eMOB TEI C MMOMOIIBIO OMMPEACIICHHOI'O MHTErpajia

O0bEM HAKITOHHOM MTPU3MBI

O06beM TupamMuIpl

O0BEM yceu€HHON TUpaMUIbI.

O06beM KOoHYCa

Pemenne 3aJa4 Ha BBIYHCIICHUC 00BEMOB MHOT'OI'PAHHHUKOB W HUJIMHAPA

Koumponvnaa paboma no meme «Qovemvt MHO202PAHHUKOB, UYUIUHOPA U
KoHycay

I e e e e i N R

O6beM 1mIapa, mIAPOBOTO CErMEHTA, IIAPOBOTO cliosi U cekTopa. [lmomanp
chepsl

Pemenune 3amau mo Teme «OO0beM IIapa U €ro 4acted, KOHyca, IUIOLIAAb
chepbd»

Konmponvnaa paooma no meme «Qodvem wapa u e2o uacmeii, KoHyca,
naouiads chepor»

KomoOnnaropuka (7 yacos)

HpaBI/IJ'IO IMPOU3BCACHUA. PasMenienus ¢ IIOBTOPCHUSAMMU.

IlepecranoBKM

Pa3menienus 6e3 MoBTOpeHUM

Coueranus 6e3 noBTopeHuit u 6mHoM HproToHa.

Ypok 000011IeHNs U CUCTeMaTU3alluK 3HAHUH

Konmponvnasa paboma no meme «Komounamopuxa,

I I i e

DJIeMEeHTHI TEOPHH BEPOSITHOCTH (5 4acoB)

BeposTHOCTh COOBITHSI.

CnoxxeHue BEpOSITHOCTEN.

BepOHTHOCTB MPON3BCACHUA HC3aBUCHUMBIX COOBITHI.




Ypok 0000IIeHNS U CUCTEeMATU3alNK 3HAHUT 1
Konumponsnaa paboma no meme «IDiemenmsl KOMOUHAMOPUKU, 1
CMAMUCMUKU U MeoPUN 6ePOAMHOCHIUY

KomniekcHplie unciaa (8 yacoB) juist yriry0J€HHOTO YPOBHS
Onpenenenne KOMIUIEKCHBIX uncen. CI0KeHHE M YMHOYKEHHE KOMIUIEKCHBIX 1
quce
KommnekcHo conpspkeHHble yncia. Moaynb KoMIuieKcHOro yucia. Onepanuu 1
BBIYMTAHUS U I€TICHUSL.
['eomeTpuueckast MHTEpIIpeTalys KOMIUIEKCHOTO YHCia 1
Tpuronomerpuueckas popMa KOMIUIEKCHOTO YHCIIa 1
YMHOXE€HHEe W JeJeHHEe  KOMIUIEKCHBIX  4YHCel,  3allMCaHHBIX B 1
TpuroHoMerpudeckoi popme. opmyna Myaspa.
KBazpaTHOoe ypaBHEHHE C KOMIIJIEKCHBIM HEU3BECTHBIM 1
W3BneueHne KOpHs U3 KOMIUIEKCHOTO 4uciia. AnreOpanyeckue ypaBHEHUs 1
Koumponvnas paboma no meme «Komnnexcuvie uucnay 1

IloBTopenue (10 yacoB)

Crenenu u kopHu. Crenennsle pyHkuuu. [lokazarenbHas u sorapugmuueckas 10

¢byakuuu. [lepBooOpazHas u MHTErpasl. DJIEMEHTHI TEOPHH BEPOSTHOCTEH H
MaT€MAaTH4EeCKOM CTATHUCTHKU. YpaBHEHUs W  HepaBeHCTBA. (CHUCTEMBI
YpaBHEHUH U HepaBeHCTB. CTEpeoMeTpHsL.
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