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PABOYASI IPOFPAMMA

10 npeamMery «AJare6pa H HaYaNa MATEMATHYECKOro anaansa. ['eomerTpus»

YposeHnb 06pasoBanus: cpenee obuiee obpasoBatue.

Cpok peanu3zaunu: 2 rojaa
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[TporpammMy COCTaBHIIH:
s Kopmakosa T.H.
yunTeib MaTEMaTHKH-(YH3UKH
) . e BbICIIIEH KATErOpHH
v ST R Ve Enudanos A.C.
J ; i L y4yuTenb (PU3MKH-MATCMATHKH

‘ ' BbICLIEH KaTeropHu

~

TporpamMma cocTaBJieHa HA OCHOBE: aBTOPCKOH MPOrpaMMBl 1O Matemaruke 10-11 knaccos
C.M. Hukonbckoro, M.K. TToranosa, H.H. Pemettinkosa, A.B. [lleBknna, apTopckoii paboueii
nporpammsl o reometpus K YMK JI.C. Aranacsna, B.d.byrysosa u ap. 10-11 knaccel
/Cocrasurens T.A.Bypmuctposa M. ﬁpocueu;eum_:, 2014 .

YMK: Matemaruka 10,11 knaccel: yueOHHK 415 o6me06puxoaa’rem,u‘l§lx yupesennii. /C.M.
Hukonsckoit, M.K: TToranos, H.H. Pewernni®s; A B [leskun — U3a. 12-e. - M.:
Ipocseutenue, 2017 r; pabouue TeTPaH.,

I'eometpus 10,11 knacenl/ JI.C. Atanacad, B.(D._.E'yTy"SOB. Cb. K?uiomueu u ap.-M.:
[pocserenue, 2019r.

Hyryui - 2(’?0}‘ A

L



CTpykTypa padoueii mporpaMmMmbl

1. Tlnanupyembie pe3yabTaThl OCBOCHUS MPOTPAMMBI

2. Copeprkanue yueOHOTO npeaMeTa «Anredpa U Hayajia MaTeMaTHYecKOro aHaIn3a.
['eomeTpus»

3. Temaruueckoe rIaHUpPOBaHHE

Pabouas mporpamma o matematuke st 10-11 kimaccoB coctaBieHna Ha ocHoBe OCHOBHOM
o0pa3oBaTeNnbHOI MporpaMMbl cpeHero oodiero oopazoBanuss ®I'OC MOBY COIII ¢. Hyrym.

Pabouas nporpamma no yueOHoMy npenmety «MaTemaTuka» pa3paboTaHa B COOTBETCTBUM C
®denepanbHBIM FOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPEIHET0 OOLIETo
o0Opa3oBaHus, YTBEPKAEHHBIM IpUKa3oM MuHucTepcTBa o0pa3zoBaHus U Hayku Poccuiickoit
@eneparun ot 17.05.2012 1. Ne413 (ITpuka3 MunucrepcrBa oOpazoBanust ¥ Hayku Poccuiickoi
®enepanun o BHeceHUH u3mMeHeHuid B ®I'OC COO ot 29.12.2014 r. Ne1645, oT 31.12.2015 .
Nel578, o1 29.06.2017 r. Ne613) ¢ yuérom nporpamm 1o yueOHoOMy IpeamMery: - Anredpa u
Hayayia Maremaruueckoro ananmsa. CoopHuk padounx mporpamm.10-11 kimaccel: yueOHoe
nocoowue JIsl yauTesei o0meo0pa3oBaTeIbHBIX OpraHU3aIiii: 0a30BbIi U yriyOIeHHBIN
ypoBHu./coct. T.A.Bypmuctposa. — M.: [IpocBemnienue, 2018 - 'eomerpusi. COOpHHUK pabounx
nporpamm. 10-11 kmaccel: yaeOHOE mocoOue is yuauTeneid 00meo0pa3oBaTeIbHbIX
opranu3zaiuii: 6a3oBbIil 1 yriryoaeHHbli ypoBau./cocT. T.A.BypmuctpoBa. — M.: IIpocBemnienue,
2018 .

Pabouas nmporpamma Hanucana B cootBercTBur ¢ YMK: 1.Maremaruka: anredpa u Havyana
MaTeMaTHYeCKOro aHajln3a, reoMeTpus. Anredpa U Hayajga MaTeMaTudeckoro aHanusa. 10
KJacc: y4eOHUK 17151 00111e00pa3oBaTeNbHBIX OpraHu3alnii: 0a30BbIi U yTri1yOJeHHbIN ypOBHU/
C.M.Huxkonbsckuii, M.K.IToranos, H.H.Pemernukos u np. — M.: [IpocBemienue, 2019 r.

1.Maremaruka: anreOpa 1 Hadajia MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anredpa u Havaa
MaTeMaTU4YecKoro ananusa. 11 knacc: yueOHuK 11 0011eo0pa3oBaTebHBIX OPTaHU3aINN:
6a3oBbiii U yriyoneHHsid ypoHu/ C.M.Huxonbsckuii, M.K.Iloranos, H.H.Pemernukos u ap. —
M.: [Ipoceemienue, 2019 T.

2. 'eometpus.10-11 knacebl: yueOHMK JUIst 0011e00pa3oBaTeIbHBIX OpraHUu3aIuii: 6a30BbIi 1
yray6nenssiii yposuu /JI.C.Atanacsan, B.®.byty3oB u np.- M.: Ilpocsemenue, 2018 1.

MaremaTtnueckoe 00pa3oBaHHE B OCHOBHOM ILIKOJIE CKJIAJbIBAETCS U3 CIELYIOIINX
CoJIepKaTebHBIX KOMIIOHEHTOB: apu(pMeTHKa; ajredpa; reoMeTpusi; 2IeMEeHThl KOMOMHATOPHKH,
TEOPUHU BEPOATHOCTEN, CTATUCTUKHU U JIOTUKH. B cBOEeli COBOKYITHOCTH OHM OTpa)karoT OOTaThIii
OTIBIT O0YYEHHS] MaTeMaTHKe B Halllel cTpaHe, yYUThIBaIOT COBPEMEHHbIE TEHIEHIIUU
OTEYECTBEHHOM U 3apyOeKHOM IIKOJIBI M MO3BOJISIOT peain30BaTh IOCTABICHHBIE TIEpe]]
HIKOJBHBIM 00pa30BaHUEM LI€IH HAa HH()OPMAIIMOHHO EMKOM U MPAKTHYECKU 3HAUUMOM
MaTepuaie. OTH COep)KaTeIbHble KOMIIOHEHTHI, Pa3BUBAACHh HAa IPOTSKEHUH BCEX JIET
00y4YeHHsI, ECTECTBEHHBIM 00pa30M MEPEIUIeTalTCs U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.
Anrebpa HareneHa Ha (OpMHPOBAHKUE MATEMATUUYECKOTO anrapara Jjis peieHus 3a1a4 U3
MaTeMaTHKH, CMEXXHBIX MPEJMETOB, OKpPY>KaloIlel peanbHOCTU. SI3bIK anreOpsl Mo I4epKUBaeT
3HAYCHUE MATEMAaTUKHU KaK S3bIKa IS IOCTPOCHUSI MAaTEMAaTUYECKUX MOJENIEH, IPOLIECCOB U
SBJICHUN peanbHOTro Mupa. @opMbI OpraHU3aluy yaeOHOro Ipolecca: MHIUBHyaIbHbIE,
IpyNIOBbIE, UHIUBUYaIbHO-TPYIIIOBbIE, (PPOHTAIBHBIE, KIIACCHBIE U BHEKJIACCHBIE.

1. Ilnanupyemble pe3yJibTaThbl 0CBOEHUS NPOTrPAMMBI



Maremartuka

10 xnacc

ba3oBblii ypoBEeHb

«IIpobaemMHO-(HYyHKIIMOHATILHBIE PE3YIBTATHI»

Pa3nen

|. BeIyCKHUK HAy4UTCS

I11. BBITyCKHHUK TTOJIYYHT BO3MOKHOCTD
HAYYUTHCS

OeJIn OCBOCHUA

JInst ucnosib30BaHKs B OBCEHEBHOM
YKU3HU U 00eCrieueHus: BO3MOKHOCTH

JI1st pa3BUTHS MBIIUICHHUS,
SaHUS B [IOBCCIHEBHOM JKU3HU

npeaMeTa YCIIEITHOTO MPOIOJDKEHUST 00pPa30BaAHHUS
1 o0ecIeueHrs BO3MOKHOCTH
IO CIICIUATBHOCTSIM, HE CBSI3aHHBIM C
YCIICIIHOTO MPOJIODKEHUST 00pa30BaHHUS
IMPUKJIAAHBIM HMCITI0JIb30BAHUCM
10 CIICNUAJIBHOCTAM, HE CBA3aHHBIM C
MaTeMaTHKH
MPHUKJIATHBIM HCITOJIb30BaHUEM
MaTreMaTuKn
TpeboBaHwust K pe3yabTaTam
T 2
Onemenmol OmnepupoBath Ha 0a30BOM ypOBHE — OmnepupoBaTh” MOHATHIMHU: KOHETHOE
meopuu MOHATHIMH: KOHEYHOE MHOKECTBO, MHOXXECTBO, 3JIEMEHT MHOJKECTBA,
MHOJICECms U AJIEMEHT MHOKECTBA, IOJIMHOXKECTBO,  IEpeCeUeHUe U
mMamemamuyeck ITOJIMHOYKECTBO, MIEPECCUCHUE U 00bEIMHEHNE MHOXECTB, YHMCIOBBIC
Ol 102UKU 00beIMHEHNE MHOXKECTB, YHCIOBBIC MHOKECTBA Ha KOOPJAMHATHOU
MHOJKECTBA Ha KOOPIMHATHOM MPSIMOiA, OTPE30K, WHTEpPBAJ,
MPSIMOM, OTPE30K, HHTEPBAT, NONYUHTEPBAJI,  MPOMEXKYTOK  C
BBIKOJIOTOW TOYKOHM, Tpaduueckoe
orepupoBaTh Ha 0a30BOM YpPOBHE
IpeJICTaBICHNE MHOECTB Ha
MIOHATUSAMMU: YTBEPKICHUE, N
KOOPAWHATHOU IIJIOCKOCTH,
OTpHUIIaHHE YTBEPKIACHHUS,
— OIepHpoBaTh MOHSITHSIMH:
HUCTUHHBIC U JIOKHBIC YTBCPIKICHMA,
yTBEpXKACHUE, OTpUIIaHUE

NPUYHMHA, CIIEICTBUE, YACTHBIN
cilydail oOLIero yTBEp KIeHus,
KOHTpIpUMED;

HaXOJIUTh NepeceyeHue U 00beTMHEHNE
JBYX MHOECTB, ITPEJICTABICHHBIX
rpaduuecKy Ha YUCIOBOM MPSMOH;

CTPOMUTH HA YUCIIOBOM MPSAMOU
MOJIMHOKECTBO YHCIIOBOTO
MHOECTBA, 3aJJaHHOC
MPOCTEUIIINMH YCIIOBHUSIMU;

pacro3HaBaTh JIOKHbIE YTBEPKIACHMS,
OLIMOKHU B PACCYKICHUSX, B
TOM YHCJIE C UCIIOJIb30BaHUEM

YTBCPKACHUA, UCTUHHBIC W JIOXKHBIC
YTBCPXKACHUA, NpHUYHHA, CJICICTBHUC,

YaCTHBIN ciyuau o01ero
YTBEPKACHUS, KOHTPIIPUMED;

— IIPOBEPATH IIPUHAJIE)KHOCTH
3JIEMEHTa MHOXKECTRY

— HaXOJUTh nepeceyeHue u
0o0BEIMHEHNE MHOXECTB, B TOM

YHclie MPEeACTaBIEHHBIX IpauuecKu
Ha  YUCIOBOM MNpsAMOM M  Ha
KOOPJMHATHOM MJIOCKOCTH;

— IIPOBOJUTH JI0Ka3aTelIbHbIE
paccyxaeHuss a1 00OCHOBaHHUSA

NCTHUHHOCTHU YTBCpX(HCHHﬁ.

' 311ech ¥ alee: pacio3HaBaTh KOHKPETHBIE IPHMEPBI OOIIHX TIOHSATHIT IO XapaKTEPHEIM TIPH3HAKAM,

BBITIOJIHATD JICUCTBUA B COOTBETCTBUU C ONPEACICHUEM U ITPOCTEHIITUMU CBOMCTBAMHU MMOHSTHIHA,

KOHKPETH3UPOBATh MIPUMEPAMH OOIIHE TTOHITHSL.

2 3I[CCL " Jajie€; 3HATh OMPEACICHNUE ITOHATHA, YMECTD INOACHATH €0 CMBICII, YMETH UCII0JIB30BaTh

MOHATHE M €T0 CBOICTBA MPU MIPOBEACHUN PACCYKICHHUMN, PEIICHUHN 3aad.




KOHTPIPUMEPOB.

B nosceonesnoil scuznu u npu uzyueHuu

Opyeux npeomemos:

— HCIOJIB30BAaTh YHUCIIOBbIE
MHOXXECTBA  HAa  KOOpPAMHATHOMN
IpSIMOM  JUI1 ONMCAHUS PEAIbHBIX

IIpoueccoB U HBHGHHﬁ;

— MPOBOJUTH JIOTUYECKHE
paccyXIeHus B CUTYaLHSIX

HOBCCI[HGBHOﬁ KHN3HU

B noBceHeBHOM KU3HU U NIPU U3YyYEHUU
JOPYTHUX IPEIMETOB:

— HCIOJb30BaTh YHCIIOBBIE MHOXECTBA
Ha KOOPJAMHATHOM MpsIMOM H Ha
KOOPJAMHATHOW  IUIOCKOCTH  JJIA
OMMCAaHUS pEabHBIX MPOIECCOB U

SIBJICHHI;
— MPOBOJUTH JIOKa3aTeIbHbIC
paccyXIeHus B CUTYalUsIX

IIOBCEITHEBHOW JKHU3HU, IIPU PEILICHUU
3a/1a4 U3 Ipyrux MNpeIMeToB

Yucna u
8bIPAICEHUS

OnepupoBarb Ha 6a30BOM ypOBHE
MOHATUSMH: 1I€JIO€ YHCIIO,
JIETUMOCTD YHCEII, OOBIKHOBEHHAS
Ipo0b, AeCATUYIHAS APOOb,
paIMoHaIbHOE YHCIIO,
npHOIMKEHHOE 3HAYCHUE YHCIIa,
9acTh, J0JI5, OTHOIIICHHUE, ITPOLICHT,
MTOBLIIIEHUE U MIOHIKEHNE Ha
3aJIaHHOE YHCIIO IPOIICHTOB,
MacIirtao;

orepupoBaTh Ha 0a30BOM YpPOBHE
MOHSATUSAMH: JIoTapudm uuca,
TPUTOHOMETPUYECKAsE OKPYKHOCTb,
rpajycHas Mepa yrja, BeIuYlHa
yria, 3aJJaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CUHYC, KOCUHYC, TAHT€HC U
KOTaHT€HC yTJIOB, UMEIOLITUX
MIPOU3BOJILHYIO BEIUUHHY;

BBINIOJIHATH apI/I(i)MeTI/I‘leCKI/Ie JEeHCTBUA
C ICJIBIMA U pallMOHAJIBHBIMU
YyHucCJiaMu,

BBITIOJTHATH HECIOKHBIE
peoOpa3oBaHUs YUCIOBBIX
BBIPKCHUH, COJIEPIKAIUX CTCIICHU
qucel, TM00 KOPHH U3 YUCEI, JIN0O
Jorapu(mbl YHCET;

CpaBHHUBATH pallMOHAJIBHBIC YK CJId
MEXTy COOOM;

OLICHUBATh U CPABHUBATH C
paloHaIbHBIMU YHCIIAMU
3HAYEHUS 1IeNIbIX CTeTNeHEN YKced,
KOpHEH HaTypaJbHOMN CTEIICHU U3
qyucen, JorapuMoB duces B
IIPOCTBIX CIIy4dasx;

CB00OOHO OnIEpUPOBATH MOHATHIMMU:
1eJI0€ YUCIIO, IeTUMOCTh YHCEell,
OOBIKHOBEHHAS P00k, NeCITHIHAS
IpoOb, palioOHAJILHOE YHCIIO,
npuOIMKEHHOE 3HAUEHUE YUCIIa,
4acTh, J10J151, OTHOIIEHUE, IPOLIEHT,
ITIOBBINICHUEC U IIOHMXKCHUE Ha
3aJJaHHOE YHUCJIO IPOLICHTOB,
Macurao;

IIPUBOJUTH IIPUMEPHI YUCEII C
3alaHHBIMUA CBOWCTBAMMU JE€IIUMOCTH;

OINEepPUPOBATH MOHATHAMMU: JTOTaprUpM
YHUCI1a, TPUTOHOMETPUYECKas
OKpPY’KHOCTb, paJjuaHHas ¥ rpagycHas
Mepa yria, BeJIM4MHA yTJIa,
3aJJaHHOT0 TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC yTJI0B, UMEIOIIUX
IIPOM3BOJIBHYIO BETUUHHY, YUCIIA € U
T,

BBINOJIHATH apUPMeTHIEeCKre AeUCTBUS,
coucTasd YCTHBIC N TIMCbMCHHBIC
IIPUEMBI, IPUMEHSIS TIPU
HGO6XO}II/IMOCTI/I BBIYUCIIUTCIIBHBIC
YCTPOMCTBA;

HaxO0JIUTh 3HAUEHUS KOPHS HATYpaJlbHOU
CTENEeHH, CTETIEHHU C PAIIMOHATILHBIM
rokasaresem, Jorapudma, ucromab3ys
MpU HEOOXOTUMOCTH
BBIYMCIIUTENIbHBIE YCTPOMCTBA;

MOJIb30BATHCS OLICHKOW U MPUKUIKOM
MpU MPAKTUYECKUX pacuerax;

MIPOBOJIUTH 10 U3BECTHBIM (POPMYIIaM U
TpaBUjIaM IpeoOpa3oBaHUs




n300paxaTh TOUKaMH Ha YHCIOBOU
IIPSIMOM LIeNbIE U palliOHAIbHbIE
4yucna,

M300pakaTh TOYKAMU HA YUCIOBOU
IIPSIMOM LIENIbIE CTEIIEHU YHCE,
KOpPHU HaTypaJbHOM CTEIICHU U3
quce, JOrapu(Mmbl UUCell B
IIPOCTBIX CIIydasix;

BBITIOJTHSTH HECIIOKHBIC
npeoOpa3oBaHMs IEJIBIX U IPOOHO-
paIMoHaIBHBIX OYKBEHHBIX
BBIP)KCHU,

BBIpaXaTh B MPOCTEUIINX CITy4asX U3
paBEHCTBA OJHY IEPEMEHHYIO Yepe3

JpyTHe;

BBIUMCIIATH B IPOCTHIX CIydasix
3HA4YEHUs YUCIIOBBIX U OYKBEHHBIX
BBIPa)KCHUH, OCYILECTBIISAA
HE00XO0/AMMBbIE TIOJICTAHOBKH U
peoOpa3oOBaHuUs;

n300paxarb CXeMaTUYECKU yrodl,
BEJIMYMHA KOTOPOTO BBIpa’KEHA B
rpanycax;

OLICHMBATh 3HAKU CHHYCA, KOCUHYCA,
TaHI'€HCA, KOTAaHT€HCa KOHKPETHBIX
YTJIOB.

B nosceonesnoil scuznu u npu uzyueHuu
Opy2Ux y4eonvix npeomemos:

BBITIOJIHATD BBIYUCIICHUA ITPHU PCIICHUN
3aJa4 IPAKTHYCCKOTO XapaKTepa,

BBITTOJTHATH MIPAKTHYECKUE PACUETHI C
UCIOJIb30BAHUEM TIPH
HE0OXOIMMOCTH CIIPABOYHBIX
MaTepHaliOB U BEIYUCIUTEIBHBIX
YCTPOWCTB;

COOTHOCHUTH PEAIbHBIC BETUINHBI,
XapaKTePUCTHKU OOHEKTOB
OKPY’KaIoIIero MUpa ¢ UX
KOHKPETHBIMU YUCIOBBIMU
3HAYCHHSIMU;

HCIIOJIb30BaTh METO/Ibl OKPYTJICHUS,
MPUOTHKEHUS U IPUKUIKH TIPU
pELICHNH MTPaKTUYECKUX 3a/1a4
MOBCEIHEBHOM KU3HH

OYKBEHHBIX BBIPa)KEHUH,
BKJIIOYAIOIIUX CTETNICHU, KOPHH,
aorapu(mbl 1 TPUTOHOMETPUYECKHE

GbyHKIUY;

HAaXOJHUTh 3HAYCHUS YUCIIOBBIX U
OYKBEHHBIX BBIPAKECHUH,
OCYIIECTBIISST HEOOXOAUMBIE
MOJICTAHOBKY M NPE0Opa30BaAHNUS;

— u300paxkaTh CXEMaTH4YeCKH YTOJI,
BEJIMYMHA KOTOPOTO BBIPAXKCHA B
rpajycax WM paJuaHax;

— HCIIOJB30BaThb IIPpU PCHICHUH 3adad

TaOJIUYHBIE 3HAYEHUS
TPUTOHOMETPUICCKUX byHKIUH
YTJIOB;

—  BBINOJHATH TIEPEBOJ BEIMYMHBI yIJia
U3 paJiIuaHHON MEphI B IPaIyCHYIO U
o0OpaTHo.

B noBce1HEBHOM JKU3HU U IIPU U3YUECHHUH
JPYTUX y4eOHBIX TPEIMETOB:

BBITIOJIHATH ACHUCTBHS C YUCIOBBIMU
JIAHHBIMU IIPU PELICHUU 3a/1a4
MIPAKTHUYECKOr0 XapakTepa U 3aJ1ad u3
pa3IMuYHBIX 00JacTel 3HaHUH,
WCTIONB3Ys TIPU HEOOXOIMMOCTH
CIIPaBOYHBIE MATEPUAJIBI U
BBIYMCIIUTENIBHBIE YCTPONCTBA;

OLICHUBATb, CPAaBHUBATH U UCIIOJIb30BATh
IIpY PEIICHUH NMPAKTHYECKUX 3a/1a4
YHCJIOBBIE 3HAYECHHUS pPEaIbHbIX
BEJINYNH, KOHKPETHBIE YNCIIOBBIE
XapaKTePUCTHKH OOBEKTOB
OKPY’KaroIlero Mupa

Ypaeuenus u

Pemrats nuHelHbIE YpaBHEHUS U

— Pemartsp palMOHAIbHBIE,




HepaseHcmea HEpPaBEHCTBA, KBAIPATHBIC TOKa3aTeIbHbIE M JOTrapuMUUECKHE
ypaBHEHUS; ypaBHEHUS u HEPaBEHCTBA,
MPOCTEUIIINEe  UPpALMOHAIBHBIE U
pemarh JiorapupMuIecKue ypaBHEHUS
TPUTOHOMETPUYECKHE ypaBHEHUS,
Buga log , (bx+c)=du 5
> HEPABEHCTBA U UX CUCTEMBI;
pocTeiiire HepaBeHcTBa Bua 10g
< d- MCII0JIB30BaTh METO/bI PEIICHUS
a ' ypaBHEHUU: IPUBEACHUE K BUY
pelmaTh oKa3aTeJIbHbIE YPaBHEHUS, «IIPOU3BCICHNUC PABHO HYJIIO» WU
BUJIA a>*e=( (rae d MokHO «4acTHOE PaBHO HYIIIO», 3aMEHA
MPEACTABUTH B BUAE CTEIIEHU C NICPCMCHHBIX;
OCHOBAaHHEM &) U MIPOCTEHIIINE
2<d (red KCIOJIb30BaTh METO/I HHTEPBAJIOB ISl
HEpaBEHCTBA BUJA
p : a pelIeHus: HEpaBEHCTB;
MOYKHO TIPEJICTaBUTh B BUJIE
CTENEHM C OCHOBAHHEM Q);. — HCNOJNb30BaThb TIpapuyecKuil MeTox
JUTST NpUOIMKEHHOTO  PEHICHHUS
MIPUBOAUTH HECKOJIBKO PUMEPOB .
N . YpaBHEHUI U HEPABEHCTB;
KOpPHEU mpocTeiIiero .
— u300pakaTh Ha TPUTOHOMETPUUYECKOM
TPUTOHOMETPUUYECKOTO YPaBHEHUS o oc OKECTEO  DOLICHIU
. KPYKHOCTH MHO>XECTB ICHUH
BHJA: SIn X =48, COSX=a, tgXx =a, py>1<u p
MPOCTEUIIUX  TPUTOHOMETPUUYECKUX
ctg X = @, rie a — TabiIM4HOe p o p p
o ypaBHEHUN U HEPABEHCTB;
3Ha4YE€HHE COOTBETCTBYIOIIEH 5 2 .
TPHTOHOMETPHUECKOH (DYHKIIHH, —  BBIIIOJHAT, OTOOp KOPHEH ypaBHeHui]
WM  PCEIICHUWH  HEpaBEeHCTB B
B noeceownesnotl sicusnu u npu uzyuernuu COOTBETCTBUH C JIONOJHUTEIbHBIMH
Opy2Ux npeomemos: YCIIOBHUSIMU U OTPaHUYEHUSIMU.
— COCTaBJISITh U PEIIaTh YPaBHEHUS U
CUCTEMBI ypaBHEHUH NpH pelieHuH | B IOBCEIHEBHOW KU3HU U TIPU U3YYECHUU
HECJIOKHBIX MPAKTUYECKUX 3a7a4 JIpYTUX y4eOHBIX MPEIMETOB:
— COCTaBJISITh W peuiaTh YpaBHEHUS,
CUCTEMbl YpPaBHEHUW W HEPABEHCTBA
TIPU PEIICHUH 3a]1a4 APYTUX YIeOHBIX
MPEIMETOB;
— UCIIOJIb30BaTh ypaBHEHUS u
HEpPaBEHCTBA IS TIOCTPOCHUS W
HCCIICTOBAHUS MPOCTENIINX
MaTeMaTHUYECKUX MOJENICH peabHbBIX
CUTYAaIMI WIK NPUKIIAIHBIX 33/1a4;
—  yMETh WHTEPIIPETUPOBATH
TTOTyYEHHBIHN npu pereHnu
ypaBHEHUS, HEpPaBEHCTBA WU
CHUCTEMBI pPE3yJIbTaT, OIECHUBATh €ro
MpaBAoINoI00me B KOHTEKCTE
3aJJaHHOM pEaJIbHOM CHUTYyalluu WA
MIPUKJIATHOM 3a7aun
QyHryuu OnepupoBath Ha 6a30BOM YpPOBHE OnepupoBaTh MOHATUSIMH: 3aBUCUMOCTD

MOHATUSIMU: 3aBUCUMOCTD BEJINYMH,
(bYHKIMSL, apryMEHT U 3HaYCHHE
¢byHKIMH, 06J1aCTh ONpEeIeHUs 1
MHO>KECTBO 3Ha4eHUH QyHKINH,
rpaduK 3aBUCUMOCTH, TpapuK

byHKIMY, HYTH QYHKITNH,

BETUYHH, (PYHKIUS, APTYMEHT U
3Ha4YeHHE (PYHKINHU, 00JIaCTh
OTIpeIeNIeHUs] 1 MHOKECTBO 3HAUCHUI
dbyHKIMH, TpaduK 3aBUCUMOCTH,
rpaduk QyHKIHH, HyTU QYHKIIHH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA,




MPOMEXYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHHE Ha YHCIOBOM
POMEXYTKe, yObIBaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
HanOoJIbIIee 1 HaNMEHbIIee
3HaYeHUE (PYHKIIMH HA YACIOBOM
POMEXKYTKE, TIEPHOANIECKAs
GbyHKIUMS, TIEPHOS;

OIepUpOBaTH Ha 6a30BOM YpOBHE
MOHATHUSIMU: TIpsIMast U OOpaTHas
IIPONOPLIMOHAIBHOCTD JINHEIHAS,
KBaJpaTU4Has, JorapupmMudeckas u
nokaszatesbHast QyHKIMH,
TPUTOHOMETPHUYECKUE (PYHKITUH;

pacrno3HaBaTh rpaduKu JIEMEHTAPHBIX
GbyHKIUI: TpsIMoi 1 00paTHOM
MPONOPLUOHATIBHOCTH, TMHEWUHOM,
KBaJIpaTHUYHOM, TorapuMuuecKoi
Y TI0Ka3aTeIbHON (DYHKITHIA,

COOTHOCHUTD I'paMKH 3JI€MEHTApHBIX
GbyHKIMN: TIPSMOIA U 00OpaTHOMH
IIPONIOPLIMOHAJIBHOCTH, TMHEUHOM,
KBaJIpaTUYHOM, TorapuPMUuecKoin
U TI0Ka3aTeNbHOM (QyHKIIMIA,
KOTOPBIMH OHY 33J1aHBI;

HaXOJUTb 10 TpapuKy NpUOINKEHHO
3Ha4eHUsl QYHKLUU B 3a/laHHBIX
TOYKaXx;

OTIpeNeNATh 10 TpaduKy CBOWCTBA
GyHKIMU (HYJIU, TPOMEXYTKH
3HAKOIIOCTOSTHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HaOOJIbIIINE U
HAaMMEHBIINE 3HAYCHUS U T.11.);

B noeceonesnoii scuznu u npu uzyueHuu
Opyeux npeomemos:

OTpeeNsaTh o rpadukam cBoKWCTBa
pEaJIbHBIX MTPOLIECCOB U
3aBUCUMOCTEH (HaubobIINe U
HauMEHBIINE 3HAYEHUS,
MIPOMEXKYTKU BO3PACTAaHUSA U
yOBIBaHUSI, TPOMEKYTKH
3HAKOITIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATh CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTUYECKOU CUTYyaIlNU

BO3pacTaHKE Ha YHCIOBOM
MIPOMEXYTKe, yObIBaHUE HA

YHUCIOBOM ITPOMEIKYTKE, HauOoJIbIIEE

Y HauMeHbIllee 3HaueHue (QyHKIUN
Ha YKCIIOBOM IIPOMEKYTKE,
nepuonnveckas QyHKIUs, TIEPHOJ,
YyeTHas U HeyeTHas PyHKIuY;

ONEPUPOBATH MOHATUAMHU: MPAMas U
oOpaTHas MPOTNOPIMOHATBHOCTD,
JIMHEWHAs1, KBaJpaTU4yHas,
jorapudMuUecKas ¥ rokKa3zaTeabHas
(GyHKINH, TPUTOHOMETPHYECKUE

GbyHKIUY;

— OIpCAciIATb 3HAUYCHHC (bYHKI_II/II/I 110

3HAYCHU KO ApryMCHTa IIpH
Pa3IIMIHBIX CHOCO6aX 3aaHusA
(yHxmmy;

— CTpOUTH rpaduKu H3y4YEHHBIX
bynximit;

OMHCHIBATH O IpadUKy U B MPOCTEHUIITNX

ciyvasix mo (opmyiie moBeJaeHuE U
cBO¥cTBa (PYHKIIMI, HAXOAUTH IO
rpaduky GyHKIMN HAauOOJIbIINE U
HaMMEHBIIINE 3HAUYCHHUS;

CTPOMTB ICKH3 rpaduka QyHKINH,
YIOBJIETBOPSIIOLIEH TPUBEACHHOMY
HaOOPY yCIOBHI (TPOMEKYTKH
BO3pacTaHusl/yObIBaHUS, 3HAUCHHE
(GyHKIMHU B 331aHHON TOYKE, TOUYKU
HKCTPEMYMOB, aCUMITTOTHI, HYJTH

GyHKIUY ¥ T.1.);

pelaTh ypaBHEHUs, IPOCTEeHIINe
CHUCTEMBI YpaBHEHUH, UCIIONb3Ys
cBOicTBa (pyHKIMI U UX TpadUKOB.

B noBceHEBHON KU3HU U IPU N3yYEHUU

JPYTUX y4eOHBIX IPEIMETOB:

— ompenensaTh 1Ho  rpadukam |
HCII0Ib30BaTh INIE:| pelieHus
MPUKJIATHBIX 3a7a4 CBOMCTBA
peanbHbIX MIPOLIECCOB u
3aBUCHUMOCTell  (Haubonplie U

HauMEHBIINE 3HAYECHUSI, IPOMEKYTKU
BO3pacTaHUsl U YObIBaHUS (PYHKIIHH,

MIPOMEXKYTKH
ACUMIMTOTHI, IEPUO U T.11.);

— UHTEpPIPETHPOBAaTH  CBOWCTBA
KOHTEKCTE
MPAKTUYECKOUN CUTYyalluu;

3HaKOIIOCTOAHCTBA,

B

KOHKPETHOU




OTIpENIeTATh o rpadukam
npocTeiiime XapaKTePUCTUKU
MIePUOTUICCKIX MIPOLIECCOB B
OMOJIOTHUH, OSKOHOMHKE,  MY3bIKE,
pamuocBsizn U Ap. (amruMTyna,
MEePHOJT U T.11.)

Texcmosvie
3a0ayqu

Pemrate HECIOXKHBIE TEKCTOBBIE 3aga4n
Pa3HBIX TUIIOB;

— aHaJTU3UpOBaTh YCJIOBHME 3aJayu,
pH HEOOXOIMMOCTH CTPOUTH IS
€€  pelIeHHs  MaTeMaTHYECKYIO
MO/JIeJIb;

— TOHUMaTh W WCIOJB30BATh IS
pelieHus  3ajayd  MHGOpPMAIUIO,
MIPEJICTABJICHHYIO B BUJE TEKCTOBOM
M CHMBOJILHOM  3amllCH, CXEM,
TaOauI,  JauUarpamM, T'paduKoB,
PHUCYHKOB;

— JelcTBOBAThH o AITOPUTMY,
coJiep>KalieMycsl B yCIIOBUU 3aauu;

— HCIOJIB30BAaTh JIOTHYECKHUE
paccyXJICHHsI IPU PEIICHUH 33]1a9H;

— paboraTh c U30BITOYHBIMA
yCIOBUSIMU, BBIOMpas M3  Bceil
nH(popmanuy, JTAaHHBIE,
HEOOXOIMMBbIC TSt perieHus
3a7a4M;

—  OCYILECTBJIATh HECJIOXKHBIN 1epedop
BO3MOJKHBIX pEIleHHH, BbIOMpas 3
HUX ONTHUMAaJIbHOE IO KPUTEPUSM,
c(OpPMYIHPOBAHHBIM B YCIOBUHU;

— aHAJIU3HUPOBATh "
MHTEPIPETUPOBATH HOJTyYEHHbBIE
pelieHrnss B KOHTEKCTE YCIIOBHS
3ajaud, BBHIOMpATh pelIeHHs, He
MIPOTUBOpEYAIINE KOHTEKCTY;

pelaTh 3aja4ui Ha pacdeT CTOMMOCTH
MOKYIOK, YCIYyT, MOE3/10K U T.IL.;

pelaTh HECIOXKHBIE 3a/1a4U, CBSI3aHHBIE
C JI0JIEBBIM y4acTHEM BO BJIaJICHUU
bupMoii, npeanpusTHEM,
HEJBHU)KMMOCTBIO;

pe€maTh 3ajja4r Ha IMMPOCTHIC ITPOLCHTLL
(CI/ICTGMLI CKHIOK, KOMI/ICCI/II/I) 1 Ha
BBIYHUCJICHUC CJIOKHBIX IIPOLCHTOB B
Pa3JIMIHBIX CXCMaAX BKJIAI0B,
KpE€AUTOB U UIIOTCK;

pelaTh NPaKTHYECKUe 3aa49u,
TpeOYIOIIHNE UCTIOIb30BAHMS

PeHlaTb 3a1a4u pa3HbIX THUIIOB, B TOM
qucie 3a7a4u MOBBIIIICHHOM
TPYAHOCTH;

BLI6I/IpaTb ONTUMAIbHBIN METO/I
pelieHns  3aJa4M, paccMaTpuBas
pa3IM4YHbIE METO/BI;

CTpOI/ITI) MOJICJIb pGIHGHI/ISI 3aJa4u,

IPOBOJIUTH JOKa3aTeIIbHBIE
pacCyKICHHUS;
pemaTh 3a/1a4u, Tpeodyromue

nepebopa  BapuUaHTOB, IMPOBEPKU
yCIOBUHM, BbIOOpAa  ONTHUMAIBHOIO
pe3ynbTara;

aHAJM3UPOBATh U MHTEPIPETHPOBATH
pe3yabTaThl B KOHTEKCTE YCIOBHUS
3aJaud, BBIOMpaTh peIleHHs, He
IPOTHBOpPEYAIe KOHTEKCTY;
NEepeBOUTh MpPU PEIICHUU 33Jauu
UHPOpPMALIMIO U3 OAHOM (opMBI B
IpyTyIo, UCIIOJIB3YSI npu
HEOOXOMMOCTH CXEMBI, TaOJIUIB,
rpaduku, TuarpamMmsl;

B noBceHEBHON KU3HU U IPU U3yYEHUU

JPYTUX MPEIMETOB:

peuiate MPAKTHUYCCKUEC 3adadyu U
3alavu U3 ApYyrux npeaMeToB




OTPHIIATEIIbHBIX YUCEI: Ha
oTpesieNieHUuE TeMIIepaTypbl, Ha
OTIpEeJIeIICHUE MOJIOKEHHSI Ha
BPEMEHHOM OCH (10 Halllel 3pbI U
1ocJie), Ha JABIKEHHE JCHEKHBIX
CpencTB (MPUX0J/pacxon), Ha
onpe/ieieHUE TITyOUHBI/BBICOTHI U
T.IL;

UCIIOJIb30BaTh MOHATHE MaciuTala Juis
HAaxO0’KJICHUs pAaCCTOSIHUM U JJIMH Ha
KapTax, IUIaHaX MECTHOCTH, IUIaHaX
IIOMELICHUH, BBIKPOMKAX, IIpU
paboTe Ha KOMIIBIOTEPE U T.II.

B nosceonesnoil sicuznu u npu uzyueHuu
Opy2Ux npeomemos:

— pflaTtb HCECIOKHBIC MPAKTUYCCKUC
3aaa4y, BO3HUKAOIINEC B CUTyalluAgX
HOBCGZ[HGBHOﬁ KHN3HU

T'eomempus

OnepupoBatb Ha 6a30BOM ypOBHE
MOHATUSMU: TOUKA, Npsmas,
TUTOCKOCTH B TIPOCTPAHCTBE,
napaieIbHOCTh U
MEePIEHAUKYISIPHOCTD MPSIMBIX U
ILTIOCKOCTEH;

pacrno3HaBaTh OCHOBHbBIE BUIbI
MHOTOT'PaHHHUKOB (IpU3Ma,
MpamMuia, IPSIMOYTOJIbHBIN
napasienenunes, Kyo);

n300pakaTh U3ydaemble GUTYpHI OT
PYKH U C TPUMEHEHHUEM IIPOCTHIX
YEepPTEKHBIX UHCTPYMEHTOB;

nenath (BBIHOCHBIC) TIOCKUE YEePTEKU
W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUI cBepXy, COOKY, CHU3Y;

U3BJIEKAaTh HH(OPMALIHIO O
MIPOCTPAHCTBEHHBIX
reoMeTpUUYecKux Qurypax,
MPEJCTaBICHHYIO Ha YepTeKax U
PHUCYHKAX;

npuMeHsTh Teopemy [ludaropa npu
BBIYHCIIEHUH JIEMEHTOB
CTepeoMeTpuiecKuXx puryp;

HaXOJIUTh 0OBEMBI U IIOLIA U
IIOBEPXHOCTEH MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHUEM

popmyi;

OnepupoBaTh MOHATUSIMH: TOUKA,
npsiMasi, IIIOCKOCTh B IPOCTPAHCTBE,
NapajuieIbHOCTh U
NEPHEHANKYJIIPHOCTh IPSIMBIX U
TIITOCKOCTEIH;

IIPUMEHSTD JUIsl pELICHUs 3a1a4
TCOMETPHUICCKUC q)aKTBI, ecim
YCJIOBUS IPUMEHEHUS 3a]JaHbl B
SIBHOU (hopMme;

pemaTh 3a/1a4i Ha HaX0XKJICHHE
TreOMETPUUECKUX BETHYHUH I10
oOpasiam Win alroputMam;

Jienath (BBIHOCHBIE) INIOCKUE YEPTEKU U3
PHCYHKOB 00BEMHBIX (UTYp, B TOM
YHCIIe PUCOBATh BUJI CBEPXY, COOKY,
CTPOUTH CEYCHHSI MHOTOTPAaHHHUKOB;

M3BIIEKaTh, MHTEPIPETHPOBATH U
peoOpa3oBbIBaTh HH(POPMAIIHIO O
reoMeTpUUECKUX Urypax,
MIPEJCTABICHHYIO Ha YepTexkKax;

INPUMEHATh FeOMETpUUECKUe aKThl s
pelIeHus 3a/1a4, B TOM YUCIIe
MIPEIIOJIAararoIIuX HECKOJIBKO I11aroB
pelIeHus;

OIKCBIBATh B3aUMHOE PACIOI0KEHUE
NIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE;

(dbopMyITMpOBaTh CBOICTBA M MIPU3HAKU




B nosceounesnoii sorcusnu u npu usyyeHuu
Opyaux npeomemos:

COOTHOCUTH a0CTpPaKTHBIC
rEOMETPUYCCKIE OHATHS U (PaKThI
C peasIbHBIMHU JKH3HEHHBIMH
00BEKTaMU M CUTYAIHSIMU;

UCIIOJIB30BaTh CBOMCTBA
IPOCTPAaHCTBEHHBIX
reoMeTpHUecKuX puryp s
pELICHUs TUTIOBBIX 33/]a4
MPAKTUYECKOTO COACPIKaHUS;

COOTHOCHTB TUTOMIA/TA TTIOBEPXHOCTEH
TeJ OAMHAKOBOM (hOPMBI
Pa3IMYHOTO pa3Mepa;

OLIEHUBaTh (POPMY ITPABUIBLHOTO
MHOT'OTpaHHHKA I0CJIE CIIUJIOB,
Cpe30B U T.II. (OIpeaesiTh
KOJIMYECTBO BEPLINH, pedep U
rpaHei MoJy4yeHHbIX

¢uryp;

JIOKa3bIBaTh T€OMETPUUECKHUE
YTBEP)KJICHHUS,

BJIJICTh CTAHJIAPTHOH KilaccupHUKanuei
MPOCTPAHCTBEHHBIX (pUTyp
(TMpamMu L, IPU3MBI,
napajuieJIenuIe/Ibl);

HaXO0OUThb 06L€MBI U 1iomaaun
MIOBEPXHOCTEH F€OMETPUYECKUX TEJ C
MpUMEHEHHEM (HOPMYIL;

BBIUUCIIATh PACCTOSIHUS U YTJIBI B
IPOCTPAHCTBE.

B noBceHEBHOW KU3HU U IPU U3YYEHUU
IPYTHUX IPEIMETOB:

MCII0JI30BaTh CBOMCTBA FT€OMETPUUECKHIX
buryp s perieHus 3aaa4

MHOTOIPAHHHKOB) IIPAKTUYECKOI0 XapaKTepa U 3aJa4 U3
Apyrux obnacreil 3HaHUH
Hcmopus — OnuceiBaTh ornensHble | — IIpencraBiATrs BKIaa BBIAAIOLIUXCS
Mamemamuxu BBIJAIOLIUECS pe3ynbTaThl, MaTE€MaTUKOB B pa3BUTHE
IIOJIy4YEHHbIE B XOJI€ DPa3BUTHSA MaT€MaTHKM W  HWHBIX  HAy4YHBIX
MaTE€MaTHUKU KaK HayKH; oluacTeii;
— 3HAaTh IIPUMEpPHl MATEMATHYECKUX | — TMOHMMAaTb pPOJIb MAaTeMaTUKH B
OTKPBITHA U UX aBTOPOB B CBS3H C pa3Butuun Poccun
OTEUECTBEHHOW U BCEMUPHOWU
HCTOPHEN;
— TIIOHMMaTb pPOJIb MATEMAaTHKU B
paszsutuu Poccuu
Memoow — IIpuMeHATH U3BECTHBIC METOABI IpU | — Hcnonv3osams OCHOBHBIE MemMOObl
mMamemamuxu peLieHnn CTaHIAPTHBIX ookazamenbcmea, nposooumbs
MaTeMaTHYECKUX 3a/ad4; 00KA3amenbcmeo U BbINOJIHAMD
— 3aMedaTb M XapakTepu30BaTh onpoeepoicerue;
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B | — HNPUMEHAMb  OCHOGHblIE — MEmOoObl
OKPY>KAOIE! JEUCTBUTEIbHOCTH; Ppewenuss MamemMamuyeckux 3a0ay;
— IPUBOJUTH IIPUMEPBL | — Ha ocHoge Mamemamuyeckux
MaTeMaTUYECKUX 3aKOHOMEPHOCTEHN 3aKOHOMEpHOCHel 8 npupooe
B NpuUpoAe, B TOM  YHCIE Xapaxkmepuzoeambu Kpacomy u

XapakTepu3yloIuX  Kpacory |
COBEPIIIEHCTBO OKPY’KAIOIIETO MHpa
U TIPOU3BEJICHHUI HCKYCCTBA

COBEPUIEHCTNBO OKPYICAOUieco Mupa
U npou3ee0eHUll UCKYCCmed;

—  npumeHsAmb npocmeuiuiue
npocpammmbie cpedcmea u
91eKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemul npu peutenuu

Mamemamu4eckKux 3a0ay




11 xmacc

ba3oBb1i1 ypoBeHb

«[IpobaemMHO-(HYHKIINOHATILHBIE PE3YIBTATHI»

Paznen |. BeimycKHUK HAy4UTCS

I11. BRITYCKHUK TIOJIYYUT BO3MOKHOCTD
HAy4YUThCS

Ilenu ocBoenust | JIjis MCOJIb30BaHUS B TIOBCEIHEBHOM
npeaMera JKU3HHU M 00ECTICeYCHUST BOZMOXKHOCTH
YCIICIITHOTO MPOIOJDKEHUST 00pa30BaAHHUS
10 CIEMATBHOCTSM, HE CBA3aHHBIM C
MPUKJIAJAHBIM UCIIOJIb30BAHUEM
MaTeMaTUKHU

ﬂ]l}l paseumusl MolullleHUusl, UCNOJb306AHUA 6

NOBCeOHEBHOU HCUZHU

u obecneueHus: B03MOACHOCIU YCHEUHO20
npoOooJIdICeHUsL 00PA3068AHUS NO
CNeYUAIbHOCMAM, He CEA3AHHbIM C

l’lpMKJla()HblM Ucnojlb3oearnuem viamemamuxku

TpeOoBaHwMsI K pe3yyibTaTaM

Onemenmol OnepupoBath Ha 6a30BOM ypOBHe3 - Onepupoeamb4 NOHAMUAMU:  KOHEUHOoe
meopuu MMOHATUSIMH: KOHEYHOE MHOYKECTBO, MHOJICECMBO,  2JIeMEHM  MHONCeCcmed,
MHOICECM8 U 3JIEMEHT MHOKECTBA, NOOMHOIICECNEBO, nepeceuenue u
Mamemamuyeck MMOJAMHOKECTBO, IEPECCUCHHE U obveouHenue  MHOMNCECMS,  YUCIOBbLE
Ol 102UKU 00beIMHEHNE MHOKECTB, YHCIIOBBIC MHONCECBA HA KOOPOUHAMHOU NPSAMOLL,

MHO’KECTBA Ha KOOPJAMHATHOMN
IIPsIMOM, OTPE30K, NHTEPBAJ,;

OTepupoBaTh Ha 6a30BOM YpOBHE
MOHATHUSIMU: YTBEPKIECHUE,
OTpHUIIaHUE YTBEPKACHMUS,
VCTUHHBIE U JIO)KHBIE YTBEPKICHMS,
MIPUYKHA, CJIEACTBHUE, YACTHBIN
ciryyail o01Iero yTBepKIeHus,
KOHTpIIpUMED;

HaXOJUThb [epeceyeHre U 00beJMHEHNE
JBYX MHOXECTB, IIPEACTABICHHBIX
rpaduyecKy Ha YMCIOBOM MPSIMOM;

CTPOMUTH HA YUCIIOBOU MPSAMOU
MOJIMHOKECTBO YHCIIOBOTO
MHOECTBA, 3aJJaHHOC
MPOCTEUIIIUMH YCIIOBHUSIMU;

pacro3HaBaTh JIOKHbIE YTBEPKIACHMUS,
OLIMOKH B PACCYXICHUSX, B
TOM YHCJIE€ C UCIIOJIb30BAaHUEM
KOHTPIIPUMEPOB.

B noeceonesnoil scuznu u npu uzyueHuu

ompe3oK,  UHmMepsan,  NOJIYUHMEPEA,
NPOMENCYMOK C  BbIKOJIOMOU  MOYKOL,
epaguueckoe npedcmasieHue MHONCECME

Ha Koop()uHamHoﬁ njockocmu,

— onepuposamb NOHAMUAMU:
ymeepoicoenue, ompuyarue
VIMBEPAHCOCHUSL, UCMUHHbIE U JIOJCHbLE
VMBepi#cOeHus, NpuyuHa,  cleocmsue,
yacmuwlil cayuai oowe2o ymeepicoeHusl,

KOHmMpnpumep;

—  npogepsmb NPUHAONEHCHOCHb dNeMEHMA
MHOIHCECTNBY,

— HaxoOumv nepecedenue U 00veOuHeHUe
MHODICECmS, 8 mom yucne
npeocmasieHHbIX epaghuuecku Ha
YUCTIOBOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU;

—  npoeooums O0okazamebHble
paccyscoenus o4 000CcHOBaHUSA

UCTMUHHOCIU YMBEPHCOEHUII.

B nosceonesnoii srcuznu u npu uzyuenuu

3 311ech ¥ anee: pacio3HABATH KOHKPETHBIE IPHMEPHI OOIINX MOHATHIA 110 XapaKTePHBIM MPH3HAKAM,

BBITIOJIHATD JIEUCTBUSA B COOTBETCTBUU C ONPEACICHUEM U TPOCTEHIITUMU CBOMCTBAMHU TOHSTHH,

KOHKPETH3UPOBATh MIPUMEPAMH OOIIHE TTOHITHSL.

4 3I[CCL " Jajie€; 3HATh OMPEACICHNUE ITOHATHA, YMCTh ITOACHATH €TI0 CMBICII, YMETH HUCITI0JIB30BaTh

MOHATHE M €T0 CBOICTBA MPU MIPOBEACHUN PACCYKICHHUMN, PEIICHUHN 3aad.




Opyeux npeomemos:

—  HCIIOJIB30BaTh YUCIIOBbIE
MHOJKECTBA HAa  KOOPJAMHATHOM
NpsAMOM 11 ONUCAHUSl PEATbHBIX
MPOLIECCOB U SIBJICHUI;

— TPOBOJUTH
paccyxIeHus B
[TOBCETHEBHOM KU3HU

JIOTHUYCCKHUEC
CUTyalusax

Opyaux npeomemos:

UCNOIb3068AMb YUCLOBbIE MHONCECEA HA
KOOPOUHAMHOU npAmou u Ha
KOOPOUHAMHOU NIOCKOCMU Ol ONUCAHUS
PeanbHbIX NPOYeccos U AGNEeHULL,

npoeooumv odokazamenbHble
paccyscoenus 8 cumyayusx
NOBCEOHEBHOU  JICUBHU, NPU  PeuleHUU

3a0a4 U3z Opy2ux npeomemos

Yucna u
8bIPAICEHUS

OmnepupoBaTh Ha 6a30BOM ypOBHE
IIOHATUAMU: LICJIOC YUCIIO,
JETMMOCTh YHCeN, OOBIKHOBEHHAS
IpoOb, NecsTUYHAs APOOb,
palroHaAIBHOE YHCIIO,
npuOIMKEHHOE 3HAYCHNE YNCIIa,
9acTh, J10JIs, OTHOILIICHUE, IPOLICHT,
IIOBBIIIICHUE U ITOHNKCHHUEC HA
3a7aHHOE YHCJIO TPOLICHTOB,
MacIrao;

orepupoBaTh Ha 0a30BOM YpPOBHE
MOHATUSAMM: JIorapudm uunca,
TPUTOHOMETPHYECKAst OKPYKHOCTb,
rpajycHas Mepa yrja, BeIuYlHa
yria, 3aJJaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CUHYC, KOCUHYC, TAHT€HC U
KOTaHT€HC yTJIOB, UMEIOLITUX
MIPOU3BOJILHYIO BEIUUHHY;

BBINIOJIHATH apI/I(i)MeTI/I‘leCKI/Ie JEeHCTBUA
C OCJIBIMUA U palluOHAJIBHBIMU
YyHCJiaMu,

BBITIOJTHSITh HECJIOKHBIC
npeoOpa3oBaHMs YUCITOBBIX
BBIpXKEHUH, COIEPIKAIUX CTETICHU
YHUCe, TU00 KOPHHU U3 Yuce, 100
norapu(Mbl YHCET;

CpaBHHUBATH pallMOHAJIBHBIC YK CJId
MEXTy COOOM;

OLICHUBATh U CPABHUBATH C
palMOHATBHBIMU YU CIAMHU
3HAYEHUS LIENBIX CTEIIEHEN YHCEl,
KOpPHEH HaTypaJIbHOM CTEMEHH U3
qrcel, TIOTapu(MOB YUCEI B
MPOCTHIX CIIy4YasiX;

M300paxaTh TOYKaAMH Ha YHCIOBOU
MIPSIMOM TIeJTbIE U PaIlOHATILHBIE
YHCHa,

C60600H0 onepuposams NOHAMUAMU. Yeloe
YUCTIO, OENUMOCTb YUCE], 0ObIKHOBCHHAS.
0pobb, decamuunas 0poow,
PAYUOHATIbHOE YUCTO, NPUOTUICEHHOE
SHAYeHUe Yucid, 4acmao, 00,
omHoweHue, NPOYeHm, NosbluleHUe U
NOHUICEHUE HA 3A0AHHOE YUCTO
npoyenmos, macumao,

npUBOOUMb NPUMepPsblL Yucesl ¢ 3a0aAHHbIMU
CEOUCMBAMU OeIUMOCINU,

onepuposamv NOHAMUAMU: 102apudm uuca,
MPUSOHOMEMPUUECKASL OKPYICHOCMb,
paouarHas u epadycHas mepa yaid,
BEUYUHA Yeld, 3A0AHH020 MOYKOU HA
MPUSOHOMEMPULECKOU OKPYHCHOCTIUL,
CUHYC, KOCUHYC, MAH2EHC U KOMAHSEHC
Vel08, UMEeWUX NPOU3BOTLHYIO
BEUYUHY, YUCTA € U T,

BbLINONIHAMb apupmemuiecKue Oelcmeus,
couemas ycmHovle U NUCbMEHHbLE NPUEMDbI,
NpUMeHsisl npu HeoOdX0OUMoCmu
BbIYUCTUMENbHBLE YCMPOUCMEA,

HAX00Uumb 3HAYEHUsI KOPHSI HAMYPAlIbHOU
cmeneHu, CmeneHu ¢ payuoHaIbHbIM
nokazameinem, 102apugma, ucnov3ys
npu He0OX0OUMOCMU BLIYUCTUMENbHBLE
ycmpoucmea;

NOIb306AMbCS OYEHKOU U NPUKUOKOU NPU
NPAKMUYECKUX paciemax,

npo8oOUMb NO U3EECMHBIM POPMYIAM U
npasuiam npeodpasoeanus OYKEeHHvLx
8LIPAdICEHUU, BKTIOYAIOWUX CMENEHU,
KOpHU, 102apughmul u
mpuzoHomempuieckue QyHKyuu,

HAxXo0umu 3HAYEHUsL YUCTOBbIX U OYKEEHHBIX
BbIPAdICEHULL, OCYWeCMEISS HeOOX0OUMbLE
NOOCMAHOBKU U NPeoOPa308aHUs,

- u306pa9fcamb cxemamudyecKku yeol,




n300pakaTh TOUKAMHU HA YHCIIOBOM
IIPSIMOM LENIbIE CTENIEHU YHCEIL,
KOPHM HaTypalibHOU CTEIICHU U3
YHCe, JIOTapu(MbI YUCEIl B
IIPOCTBIX CIIydasix;

BBITIOJTHSTH HECIIOKHBIC
npeoOpa3oBaHMs IENIBIX U TPOOHO-
paIMoHaIBHBIX OYKBEHHBIX
BBIPAYKCHU,

BBIpaXaTh B MPOCTEUIINX CIIy4asiX U3
paBEHCTBA OJHY [IEPEMEHHYIO Yepe3

JpyTHe;

BBIYKCIIATH B MPOCTBIX CIyYasx
3HAYCHUS YUCIIOBBIX M OYKBEHHBIX
BBIPAKCHUH, OCYIIECTBIISIS
HEeOOXOIMMBIE ITOICTAHOBKH U
peoOpa3oBaHus;

n300paxarb CXeMaTUYECKHU yTodl,
BEJINYMHA KOTOPOTO BHIPAXKCHA B
rpanycax;

OLICHMBATh 3HAKU CUHYCA, KOCUHYCA,
TaHTe€HCa, KOTAHI€HCa KOHKPETHBIX
YIJIOB.

B nosceonesnoil scuznu u npu uzyueHuu
Opy2Ux y4eonvix npeomemos:

BBITIOJIHATD BBIYUCIICHUA ITPHU PCIICHUN
3aJa4 IPAKTHYCCKOTO XapaKTepa,

BBIIIOJIHATH IIPAKTUYECKUE PACUETHI C
HCIIOJIb30BAHUEM IIpU
HE00XO0AMMOCTH CIIPaBOYHBIX
MaTCpraIOB U BBIYUCIUTCIIBHBIX
YCTPOMCTB;

COOTHOCHUTH PEATbHBIC BETUYNHBI,
XapaKTePUCTHKU OOHEKTOB
OKPY’KaIOIIEero MUPa € UX
KOHKPETHBIMU YUCJIOBBIMU
3HAYCHHSIMU;

HCIIOJIb30BaTh METO/IbI OKPYTJICHUS,
MPUOTHKEHUS U IPUKUIKH TIPU
pELICHNH MTPAaKTHYECKUX 3a/1a4
MOBCEIHEBHOM KM3HHU

BEIUYUHA  KOMOPO2O  BbIPAICEHA 8
epaodycax uiu paouanax,

uUCnoIb308ams  NpU  peweHuu  3a0ay
mabauunvle 3HAYEHUs!

MPUSOHOMEMPULECKUX PYHKYUL Y2N08;
BbINOIHAMb NEPeBo0 BeIUYUHbL Veld U3
PAouaHHou Mepvl 8 2PAOYCHYIO U
0bpamHo.

B nosceounesnoti scuznu u npu usyuenuu

Opyeux yueOHbIX npeoMemos:

BbINOIHAMb 0CUCMEUS C YUCTOB8bIMU

OAHHBIMU NPU peuleHUU 3a0ay
NPAKMUYecKo2o xapakmepa u 3a0a4 u3
PA3IUYHLIX 0bnacme 3HAHU, UCNOIb3)SL
npu HeobXx00UMOCmU CNPABOUHbLE
Mamepuansl U bl4UCIUMENbHbLE
ycmpoticmea;

oyerHueantsb, CpasrUBAaNb U UCNOJ1b306AMb

npu pewenuy npaKmu4eckux 3a0a4
YUCTI0BbIE 3HAYEHUS PealbHbIX 6ENUYUH,
KOHKpemHble YUCN06ble XapaKmepucmuKu
00bEKMO8 OKpYACaAoOue2o Mupa

Ypaenenus u
HepaeeHcmea

Pewiats nuHelHbIE YpaBHEHUS U
HEPABEHCTBA, KBAIpaTHbIE
YpaBHEHUS;

pemath JorapupMuyecKue ypaBHEeHH

Pewamys payuonanvuvie, noxazamenvHuvle
u  Jnozapugmuyeckue  YpasHeHus - u

HepaeeHcmed, npocmedwue
uppayuoHajlbrble u
mpucoHomenmpudecKue YPA6GHEHUA,




Buga log , (bx+c)=du
npocreiire HepaBeHcTBa Bua 10g
aX<d;

peuiaTh NOKa3aTCJIbHBIC YPABHCHUA,

Brma a>°=d (rze d MmoxHO
[PE/ICTABUTh B BUJE CTEIICHHU C
OCHOBAaHHEM @) U ITPOCTEHIIINE
HepaBeHcTa Buga 8’ < d (rmed
MO’KHO TIPEJICTABUTH B BHIC
CTEIICHU C OCHOBAHHEM a);.

MMPUBOAUTH HCCKOJILKO MTPUMEPOB

KOpPHEU mpocTeiIiero
TPUTOHOMETPUUCCKOT'0 YPAaBHCHUS
BHJIa: SiIn X =@, COSX =a, tgXx =a,
ctg X = @, rie a — TabiIM4HOe
3HAYCHUC COOTBCTCTByIOH.Ieﬁ
TPUTOHOMETPHUYECKON (DYHKIIUH.

B nosceonesnoii orcuznu u npu usyyeHuu

Opy2Ux npeomemos:

COCTABJISATh U PEIIATh YPABHEHUS U
CUCTEMBI YPaBHEHHUW IIpU PELICHUU
HECJIOKHBIX MPAKTUYECKUX 3a7a4

HepaeeHcmeda U ux cucmemaol,

UCNONIBL308AMb MemoObl PpEULeHUs prIGHeHuZZ.'

npusedeHue K 8Udy «npousseoeHue pasHo
HYII0» UTU «4ACTNHOE PAGHO HYIOY,
3aMeHa nepemeHHbIX,

UCNOIb3068aMb MEMOO UHMEPBAN08 05

PEULEeHUA HEPABEHCM B,

ucnonwv308ame epaguueckulic. Memoo O
NPUOTUICEHHO20 DeuleHUsl YPAGHEeHUll U
HepaseHcma,

uz0bpasicamv HA MPUSOHOMEMPUUECKOU
OKPYICHOCMU — MHOJICECMBO  PeUuleHUll
npocmenuux MPULOHOMEMPULECKUX
VDABHEHUIl U HEPABEHCME,

BbINOIHAML OMOOpP KOpHel YPAGHeHUll
unu pewenul HepaseHcms 8
coomeemcmeuu ¢ OONOJHUMETbHbIMU
VCOBUAMU U 02PAHUYEHUAMU.

B nosceonesnoii srcuznu u npu usy4eHuu

Opyux yueOHbIX npeomMemos:

cocmaenams U peuamsv  YPAGHeHUsl,
cucmemvl YpasHeHull U HepaseHcmea npu
peuleHuy  3a0aiy  Opy2ux  Y4eOHbIX
npeomemos;

UCNOTL306AMb YPAGHEHUsL U HEPABEHCMEA
0Nl NOCMpOeHus U UCCIe008aHUs
npocmeuuux Mamemamudeckux mooenet
PEANbHbIX cumyayuii Ui  NPUKiIaOHbIX
3a0au;

yMemb UHMEPNPemuposams NoJyYeHHbLI
npu peweHuy ypaeHenus, HepaseHCmed
Unu  cucmemvl pe3yibmam, OYeHUBams
e20  npagoonooodue 8  KOHMeKcme
3A0AHHOU  PeanbHOU  CUmyayuu  uiu
NPUKIAOHOU 3a0ayu

QyHryuu

OrmepupoBaTh Ha 6a30BOM YpOBHE

MOHATUSMU: 3aBUCUMOCTD BEJIMYMH,
(GyHKIWS, apTyMEHT ¥ 3HAYCHHE
¢byHK1IMH, 006JaCTh ONpeIeIeHUs 1
MHO’KECTBO 3HAUeHUN (QyHKIUH,
rpaduK 3aBUCUMOCTH, TpapuK
byHKIUY, HyId QYHKIUY,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pACTaHHE Ha YHCIOBOM
MIPOMEKYTKe, yObIBaHUE HA
YHCIIOBOM ITPOMEXYTKE,
HauOoJbIIee U HAUMEHbIIIEE
3Ha4eHHe (PYHKIUU Ha YUCIOBOM

Onepupoeamb NOHAMUAMU. 3A6UCUMOCMb

6eUYUH, YYHKYUS, apeyMeHm U 3Ha4eHue
@dynxyuu, obnacms onpeoenenus u
MHOIHCECmB80 3HaueHull YyHKyuu, epagux
3aeucumocmu, epagux QYHKyuu, Hyau
@yHKyUU, RPOMENCYMKU
3HAKONOCMOAHCMBA, 803PACMAHUE HA
YUCTI080M NPOMEdHCYMKe, YObleanue Ha
YUCTIOBOM NPOMEICYMKe, HAUOOIbULee U
HaumeHbvlee 3Hauenue QyHKyuu Ha
YUCTIOBOM NPOMEICYMKE, NePUOOUYECKas]
@yuKyus, nepuoo, YemHas u HeuemHas

dynryuu;




MPOMEXYTKE, IEPUOANYECKAS onepuposamv NOHAMUAMU: NPAMAA U
GyHKIUS, IEPUOT; 0bpammuas nponopYUOHAILHOCHYb,
JIUHEUHAs, K8AOPaAMuyHas,
Jlo2apupmuyecKkas u noKa3amenbHas
@dyHKYUU, mpucoHOMempuiecKue

orepupoBaTh Ha 0a30BOM YpPOBHE
MOHATHSIMU: TIpsIMasi U 00paTHast
MIPOINOPLIMOHAIBHOCTD JIUHEIHAS,

dyHxyuu;
KBaJIpaTH4HAas, JIOTapu(pMUIecKas U
nokazaTenbHas ()yHKIIHH, — onpedensimv  3HAYeHUe  (QYHKYuu  No
TPUTOHOMETpHUYECKUE (DYHKIUY; 3HAUEHUI0 apeyMeHma npu PasiudHbLX

cnocobax 3a0anust YyHKyuu,
—  cmpoumbv epaghuKu u3y4YeHHuIX QYHKYULL,
ONUCHIBAMb NO 2PAPUKY U 8 NPOCIETUIUX
cayuasx no ¢hopmyne nosedeHue u
ceolicmaa yHKyuil, Haxooums no
epaguxy ynxyuu Haubonvuiue u
HauMeHbuUue 3HA4eHUs,

pacrio3HaBaTh rpauKu 3JIeMEHTapHBIX
GyHKIMA: IpsIMOM U 00paTHOMN
MPONOPLUUOHATIBHOCTH, TUHEWUHOM,
KBaJIpaTUYHOM, TorapuMuuecKoi
Y TIOKa3aTeIbHON (DYHKITHIA,
TPUTOHOMETPUYECKUX (DYHKITHII;

COOTHOCHUTD I'paMKH 3JI€MEHTapHBIX
GbyHKIMN: IPSMOi U 0OpaTHOM
IIPONOPLIMOHATILHOCTH, JTUHEHHOH,
KBaJ[PaTUIHOM, JTOTapuPMUIECKOI
Y TIOKa3aTeIbHON (DYHKITHIA,
TPUTOHOMETPUUYECKUX (PYHKLHUH C
dbopMyiaMu, KOTOPHIMU OHH
3aJJaHbl;

cmpoumy 9CKuU3 epagura Qyukyuu,
yooenemeopsouel NpueeoeHHOMY
Haobopy ycio8utl (NpoMedNCymKu
803pacmanus/yovieanus, 3Ha4eHue
@dyHKYUU 8 3A0AHHOU MOYKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbI, HYIU
Gynryuu u m.o.);

peuiams ypagHeHus, npocmetiuiue Cucmembl
VPABHEeHUM, UCNONb3Ys CEOUCMEA
@dyHryul u ux epaghuxos.

HaXOJUTh 10 rpaduKy NpUOIMKEHHO
3Ha4YeHUs1 GYHKINHU B 3aIaHHBIX
TOUKaX;

B nosceonesnoii sorcusnu u npu uzyyeHuu

oTpeneNnATh o rpaduKy CBOWCTBA
P paduky Opyeux yueOHbIX npeomMemos:

GbyHKIUY (HYJIH, TPOMEXYTKU

3HAKOIIOCTOSIHCTBA, IIPOMEKYTKHU —  onpedensmp no epaguxam u
MOHOTOHHOCTH, HAHOOJIBIINE H UCNOIb306aMb O/ peuleHUs NPUKIAOHBIX
HAaMMCHBLINC 3HAYCHIS U T.I1.); 3a0a4 CBOUCMBA PealbHblX NPOYeccos U

3aeucumocmell (Haubonvuiue u

CTPOUTH 3CKU3 Tpaduka QyHKIUY,
YIIOBJIETBOPSIIOLIEH IPUBEACHHOMY
Habopy ycrnoBUil (TPOMEXKYTKHI

HauMeHbWue 3HAYeHUs, NPOMeNCYMKU
eo3pacmanus U yovieamus  QYHKYuUU,

BO3pacTaHus / yObIBaHUS, 3HAUCHUE NpOMEJNCY KU SHAKONOCMOARCMEQ,
GbyHKIMH B 3aJaHHOW TOYKE, TOUKH acumnmom, nepuoo u m.n.) "V
SKCTPEMYMOB H T.J1.). ~  unmepnpemuposamy  ceolcmsa 6
KOHmMeKcme KOHKPEemHOU NpaKmuiecKol
B noeceonesnoii scuznu u npu uzyueHuu cumyayuu;
Opyaux npeomemos: — onpedensimv no epagukam npocmeiuiue
Xapakmepucmuxu nepuoouyecKux

OTIpeNeNATh 1O TpadKaM CBOICTBa
peabHBIX MPOIECCOB U
3aBUCUMOCTEH (HaubobIINe U
HaMMEHBIINE 3HAYEeHUS,
IIPOMEKYTKH BO3pACTaHUS U
yOBIBaHUS, IPOMEKYTKH
3HAKOIMOCTOSIHCTBA H T.I1.);

npoyeccog 6  OuUONO2UU,  IKOHOMUKE,
My3vIKe, paouocesasu u op. (amniumyod,
nepuoo u m.n.)

UHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM




MPAKTUYECKOU CUTYyaIluu

Onemenmol
mamemamu4eck
020 aHau3a

OnepupoBaTh Ha 6a30BOM yYpOBHE

MOHATHUSIMH: TTPOU3BOIHAS PYHKITUU
B TOYKE, KacaTelbHasl K rpaduKy
GbyHKIMH, TPOU3BOIHAS (DYHKIINH;

OnpeaAcCIATh 3HAYCHUC HpOHSBOI{HOﬁ

(YHKINHU B TOUKE 110 U300paskeHUIO
KacaTeJIbHOU K rpaduKy,
IIPOBEACHHON B 3TOM TOUKE;

peliaTh HCCIIOKHBIC 3aa4Y1 Ha

MIPUMEHEHUE CBSA3H MEXKIY
IIPOMEXYTKAMU MOHOTOHHOCTHU U
TOYKaMH dKCTpeMyMa (hyHKIIUH, C
OJIHOM CTOPOHBI, U IPOMEXKYTKAMU
3HAKOMOCTOSIHCTBA U HYJISIMU
MIPOU3BOTHOM ATOM (DYHKITUU — C
JIPYTOM.

B nosceonesnoii orcuznu u npu usyyeHuu

Opy2ux npeomemos:

MOJIb3YACh Fpa(1)I/IKaMI/I, CpaBHHBATb

CKOpOCTH BO3pacTaHus (pocTa,
MOBBIIICHUS, YBETUUEHUS U T.I1.)
WM CKOPOCTH yObIBaHMS (MTaJeHMS,
CHMPKEHHMSI, yMEHBIIIEHUS U T.I1.)
BEJIMYMH B PEAJIbHBIX MPOIIECCaXx;

COOTHOCHUTH I'paMKH peabHbIX

IIPOLIECCOB U 3aBUCUMOCTEN C UX
ONMCAaHUSMH, BKIIOYAIOIIUMHU
XapaKTEpUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBI pocT,
IUTaBHOE MOHWKEHHE U T.11.);

UCIOJIb30BaTh TpauKH peabHbIX

MIPOLIECCOB JUISI PEILICHHS
HECIIOKHBIX TPUKIATHBIX 3314, B
TOM YHCJIe ONpeaessis o rpaduky
CKOPOCTb X0/1a IIporecca

Onepuposams nousmuamu. npou3eo0Has

GyHKyUU 6 MouKe, KACAMEeNbHAsL K
epapuxy gyHxkyuu, npouzeoonas

dynryuu;

BLIYUCTISIMb NPOUBOOHYIO OOHOUJIEHA,

MHO20UIeHa, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUIL,

BLIYUCTIAMb NPOU3BOOHbIE DIEMEHMAPHBIX
GyHKyulli U ux KoOMOUHAYUL, UCNOAB3YS
CNpasouHbvle Mamepuabl,

uccneoosams 6 NPOCMetux — Cayuasix
@YHKYUuU HA MOHOMOHHOCMb, HAXOOUMb
Hauborbwue U HauMeHvbliue 3HAYEeHUs

@yHryui, cmpouma epaghuxu
MHO20UIeHO8 u npocmeuuux
PAYUOHATIbHBIX @yukyutl c
UCNONb308AHUEM annapama

mamemamuiecKkoco anaiusd.

B nosceonesnou srcuznu u npu uzyuenuu

Opyeux yueOHbIX npeomMemos:

peulams NPUKIaoHbvle 3a0ayu U3 OUOI02UlU,

Quzuku, xXumuu, IKOHOMUKU U OPYeUX
npeoMemos, C6s13aHHble C UCCIe008aAHUEM
Xapakxmepucmux peaibHulX npoyeccos,
HAaxoxcoenuem HauboaIbuux u
HAUMEHbUUX 3HAUEeHUL, CKOPOCmU U
VCKOPEHUsL U M.N.;

UHmepnpemuposanib noJjy4€rHble

pe3yibmamaol

Cmamucmuka u
meopus
eeposimHocmel,
a02UKa U
KOMOUHAMOPUK
a

OrmepupoBaTh Ha 6a30BOM YpOBHE

OCHOBHBIMH OIHCATEILHBIMU
XapaKTEepPUCTUKAMU YUCIIOBOT'O
Habopa: cpeaHee apupMeTHIECKOoe,
MeanaHa, HanooIbllIee U
HauMeEHbIIIee 3HAUEHHUS;

OIepupoBaTh Ha 6a30BOM YpOBHE

MOHSATHAMH: YacTOTa U BEPOSTHOCTD
COOBITHSI, CITy4aifHBIN BBIOOD,
OIIBITHI C PABHOBO3MOXXHBIMU

Hmemwv npedcmasnenue o Ouckpemmuvix u
HeNnpepvleHbIX CAYUAUHBIX BETUYUHAX U

pacnpedeﬂeHuﬂx, o He3asucumocmu
ClellCllZHblx GEJIUYUH,

umeniob npedcmaeﬂeﬁue o
mamemamudecKkom 0HCUOAHUU u

oucnepcuu CyyanHvlx 6eNUYUH;

umems npeocmasienue O HOPMALbHOM
pacnpeoeieHuu U Npumepax HOPMAIbHO
pacnpeoeneHHbIX CIYYAUHbIX 8eIUYUH,

NORUMAMb CYMmb 3AKOHA OobLIUX YUCen U




SJICMCHTApHBIMU CO6I>ITI/I$IMI/I;

— BBIYUCIIATH BEPOSTHOCTH COOBITHIA
HAa  OCHOBE TIOJcCYeTa  4YHCTa
HCXOJIOB.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:

OLICHUBATh U CPAaBHUBAThH B MTPOCTHIX
CIIy4asix BEPOSTHOCTH COOBITHIA B
peabHOM KU3HH;

YUTaTh, COMIOCTABIIATh, CPABHUBATD,
UHTEPIPETUPOBATH B IPOCTHIX
Clly4asix peajbHbIE JaHHbIE,
IIpe/ICTaBJICHHbIE B BUE TaOJIHIL,
auarpamm, rpadukos

8b100POUHO20 MEMOOA U3MEPEHUSL
6epossmHocmet,

umMemsb npedcmasieHue 00 YCi08HOU

eeposamrocmu u o NOAHOL 6EPOAMHOCMU,
NPUMEHANTb UX 8 peuleHUU 361061'{,'

umenmnio npe()cmaeﬂeHue O BAJICHBIX YACMHbIX

sudax pacnpeoenreHuli U NPUMEHAMb UX 6
peutenuu 3a0ay;

umMemsv npeocmaeienue 0 Koppersyuu
CIVYAUHLIX ~ BETUYUH, 0  JuHeuHou
pezpeccuu.

B nosceonesnoii srcuznu u npu usy4enHuu

opyaux npeomemos:

BLIUUCTIAMD unu oyeHusamv
6EPOAMHOCMU  COOLIMULL 8  PealbHOU
JHCU3HU,

8blOUpamv nooxoosuue Memoobl
npedcmasieHusi u 00pabomru OAHHLIX,
yMemb peuams HeCloNCHble 3a0ayu Ha
npUMeHeHue 3aKOHA OONbWuUx wucel 8

coyuonoauu, CMpaxosanuu,
30pagooxpaneHul, obecneuenuu
bezonacHocmu HaceneHus 8

LlpeB’@banl:iHblx cumyayusix

Texcmosvie
3a0ayqu

PemaTte HeCI0KHBIE TEKCTOBBIC 3aJa4du
Pa3HbIX TUIIOB;

— aHAJIM3MPOBaTh yCJIOBUE 3aJauu,
IpU HEOOXOJIUMOCTH CTPOMTDH IS
€e  pelleHHs  MaTeMaTHYeCKYIo
MO/IEIIb;

— TMOHMMaTh H HCIOJB30BATH IS
pelieHns  3ajaud  MHGOpPMAIUIO,
MIPEJCTABICHHYIO B BUJIE TEKCTOBOM
M CHMBOJIbHOM  3aIlCH, CXEM,
TabMUI,  auarpamMM, TIpa@uKoB,
PHUCYHKOB;

—  JIeiCTBOBATH o QJITOPUTMY,
CoJIep>KaleMycsl B yCIIOBUU 3aa4u;

— HCIOJIb30BAaTh JIOTHYECKHE
paccyXJIeHHs IIPU PEIICHUH 33]1a9H,

— paboraTh c M30BITOYHBIMA
YCIOBUSIMU, BBIOMpas H3  BCeil
uH(popmanuu, JTAaHHBIE,
HEOOXOIMMBbIC inib| pelieHus
3aJa4u;

—  OCYILECTBJIATH HECIIOKHBIN mepedop
BO3MOJKHBIX pEIICHH, BBIOMpas U3
HUX ONTHMAJIBHOE II0 KPUTEPHSM,
c(OpPMYIHPOBAHHBIM B YCIOBUH;

Pewams 3a0auu pasnvix munos, 6 mom
yycne 3a0a4u NOBbIUEHHOU MPYOHOCHU

8b10Upamv ONMUMANLHBIU Memoo
peuterus 3a0auu, paccmampusas
pasnuunbie Memoobl;

cmpoums  MOOelb  peuleHus  3a0avi,
npo8ooUms ookazamebHble
paccyncoenust;

peuwiams 3adayu, mpebyrouue nepebopa
8aPUAHMO8, NPOGEPKU YCI06UlL, 6blO0pPA
ONMUMATLHO20 pe3yTbmama,
AHATU3UPOBAMb U  UHMEPNPEMUPO8amb
pesyiomamsl 8  KOHMEKCme — VCI08Usl
3a0ayu,  GLIOUpamMv  peuieHus, — He
npomusopedauue KOHMeKcmy;,
nepesooums  Npu  peuleHuu  3a0avu
ungopmayuro uz 00HoU hopmoel 8 Opyeyio,
UCRONB3YSL NPU HEOOXOOUMOCMU CXeMbl,
maobauyvsl, epapuxu, ouazpammol;

B nosceomnesnoii sorcusnu u npu u3yyeHuu

opyeux npeomemos.

pewams npakmuyeckue 3a0asu u 3a0ayu
U3 Opyeux npeomemos




— aHaJU3UpOBAThH u
UHTEPIPETUPOBATH HOJTyYeHHbIE
pemieHusT B KOHTEKCTE YCIIOBHS
3a/lauM, BBIOMpPATh pEIIEeHUs, He
MPOTHBOPEYAIUE KOHTEKCTY;

pelaTh 3a7a41 Ha pacyeT CTOMMOCTH
IIOKYTIOK, YCIIYT, MIO€3/I0K U T.I1.;

peliaTh HECIOXKHBIE 33/1a4U, CBSI3aHHBIC
C JIOJIEBBIM yYacCTHUEM BO BIIAJCHUU
(bupmo, npeanpusaTueM,
HEJIBUYKUMOCTBIO;

pemIaTh 3aJ1a4 Ha IPOCTHIC IPOICHTHI
(cUCTEMBI CKUIOK, KOMUCCHH) U Ha
BBIYHCIICHHUE CJIOKHBIX TIPOICHTOB B
pa3IMYHBIX CXEMaX BKJIAJIOB,
KpPEAUTOB U UIOTEK;

pemaTh IpaKTUYECKHE 3a/1a4H,
TpeOyIoIIHe UCIIOJIb30BAHUS
OTPULIATEIIbHBIX YUCEN: Ha
onpeJielIeHue TeEMIEPATYpPhl, Ha
OIIpEeIEIICHUE TIOJIOKEHUS Ha
BPEMEHHOH OCH (10 HAIlIeH SPbI U
MOCJIe), Ha ABUKEHUE JCHEKHBIX
cpeAcTB (Mpuxo/pacxon), Ha
orpezieNieHue rIIyOuHBI/BBICOTHI U
T.IL;

MCIIOJIb30BaTh MOHATHE MaclTada Jist
HaXO0XACHUS PaCCTOSHUM U JUIMH Ha
KapTax, IUIAHaX MECTHOCTH, IJTAHAX
IIOMELICHUH, BBIKPOUKAX, IIpU
paboTe Ha KOMIIBIOTEPE U T.II.

B noeceonesnol scusnu u npu uzyverHuu
Opyaux npeomemos:

— pemarb HECJIO0XKHBIE IMPAKTUYECKUE
3a71a4¥, BO3HUKAIOIIUE B CUTYAIUAX
TOBCEIHEBHOM KU3HHU

T'eomempus

OnepupoBath Ha 6a30BOM YpOBHE
IMOHATUAMMU: TOUKA, ITpsAMasd,
ILJIOCKOCTh B ITIPOCTPAHCTBE,
MapajIeIbHOCTh U
MEPIICHAUKYIISIPHOCTD MIPSAMBIX U
IUIOCKOCTEI;

pacno3HaBaTb OCHOBHBIC BU/IbL
MHOTOTPaHHUKOB (TIpU3Ma,
MIApaMUJa, IPSIMOYTOJIbHBII
napajuiesenumnes, Kyo);

n300pakaTh u3ydaeMbie (PUTYpHI OT

Onepupoeamb NOHAMUAMU. MOYKA, NPAMAA,
NJ10CKOCMb 6 NPOCMPAHCNEE,
napaiiejlibHocnib u nepneHOuKyﬂﬂpHocmb
npAMblIX U niockocmeii,

npUMeHAmb 015 peulenust 3a0ay
2eomempuyeckue Gakmol, eciu yCiosus
NPUMEHeHUs. 3a0anbl 8 A8HOU hopme;

peutamos 3a0a4l Ha HAX0XHCOeHUe
ceomempudecKux eejudur no 05pa314am
uiu ajieopummam,

oenamo (6blHOCHbl€) NJI0CKUE 4epmeostcu u3




PYKH U C TPUMEHEHHUEM IPOCTBIX
YEPTEKHBIX HHCTPYMEHTOB;

JeNaTh (BBIHOCHBIC) TUIOCKUE YEPTEKU
U3 PUCYHKOB ITPOCTBIX O0BEMHBIX
¢buryp: Buz1 cBepXxy, COOKY, CHHU3Y;

U3BJIEKaTh HH(OPMALIUIO O
MPOCTPAHCTBEHHBIX
reOMEeTpPUUYECKUX PUrypax,
MPEACTABJICHHYIO Ha YepTexXax U
PHUCYHKAX;

npuMeHsTh Teopemy [udaropa npu
BBIYMCIICHUH 3JIEMEHTOB
CTepeOMEeTpUIECKUX (HUryp;

HaXO0JIUTh 0OBEMBI U TIJIOMIATN
IMOBEPXHOCTEHN MPOCTEUIITUX
MHOTOT'PAHHUKOB C IPUMEHEHUEM

hopmyir;

pacrio3HaBaTh OCHOBHBIE BHIbI TEIT
BpatieHus (KoOHyc, IIHHAD, chepa
U map);

HaXOJUTh 0OBEMBI U IIJIOLIAIN
IIOBEPXHOCTEH MPOCTEUILINX
MHOT'OTPaHHUKOB U TE€JI BPALLECHHUS C
IpUMEHEHHEM (OPMYIL.

B nosceonesnoil scuznu u npu uzyueHuu
Opy2ux npeomemos:

COOTHOCHUTbH aOCTpaKTHBIE
TeOMETPHUECKUE MOHATUS U (PaKThI
C p€aJIbHbIMHU JKU3HCHHBIMU
00BEKTaMU M CUTYAIUSIMU;

HCITIOIB30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX QUryp s
PELLIEHHS TUIIOBBIX 3a/1a4
MPAKTUYECKOTO COACPIKAHUS,

COOTHOCHTB TUTOIIAIH TOBEPXHOCTEH
TeJ OIMHAKOBON (OPMBI
Pa3INYHOTO pa3mepa;

COOTHOCUTH 0OBEMBI COCYIOB
OJIMHAKOBOI (POPMBI pa3IMYHOTO
pa3mepa;

OLIEHUBATh (POPMY IIPABUIHLHOTO
MHOTOTpaHHHKA MOCJe CIUJIOB,
Cpe30B U T.1. (OIpenesiTh
KOJIMYECTBO BEPIIUH, pedep u

PUCYHKO8 00BeMHbBIX (Ucyp, 8 MOM Yuce
pucosamu U0 ceepxy, cOOKy, cmpoums
ceueHUss MHO202PAHHUKO8,

U361eKamsv, UHMEPNPEMUpo8ams u
npeobpazoevleams UHGOPMAYUo 0
eeomempuieckux ueypax,
NPeOCMABIeHHYI0 Ha YePMEdHCax,

NpUMeHAmMb 2eoMempuieckue gakmuol 014
peuienus 3a0ay, 8 mom Yucie
npeonona2aruux HecKOJIbKO Wa2os
peuienus;

ONnuUcCbL8ANb 63AUMHOE PACNOJIOJHCEHUE
npAmMblXx U niockocmeii 6 npocmpadncmee,

Gopmyauposams ceoLCmMea u NPUHAKU
puzyp;

00KA3bIBAMb 2e0MempudecKue
VMEepHCOeHUS,

671a0emb CManOapmHoU Kiaccugukayueri
NPOCMPAHCMBEHHBIX ueyp (NuUpamuovl,
npuzmsvl, napasiienenuneovt);

HAxo0ums 006vembl U NIOWAOU
nO8epXHOCMeEll 20MEeMPUUECKUX MeJl C
npuMeHeHuem Gopmyi,

BLIYUCTAMb PACCMOAHUSA U Y2Tbl 8
npocmpaHncmse.

B nosceonesnoii scusnu u npu uzyueruu
opyaux npeomemos:

UCNONIb308AMb CEOUCMEA 2e0MEMPUYECKUX
Quyp ons pewrenus 3a0ay
APAKMU4eCcKo20 Xapakmepa u 3a0a4 u3
opyeux obracmetl 3HAHUL




rpaHei MoJy4YeHHBIX
MHOT'OT'PaHHUKOB)
Bexmopul u — OmnepupoBars Ha 0a30BOM YpOBHE Onepuposams NOHAMUAMU OEKAPMOBbL
KOOpOUHamul 6 MOHSATUEM JI€KAPTOBBI KOOPJIMHATHI KOOpOUHAmul 8 NpoCmpancmee, 6eKmop,
npocmpancmee B IIPOCTPAHCTBE; MOOYIIb 8eKMOPA, PABEHCMBO 8EKMOPOS,
— HaXOJUTh KOOPJAHUHATHI  BEPIIUH KOOPOUHAMbL  8eKMOPA, V201  MeHCOy
Ky0a u MPSAMOYTOJIHOTO B8EKMOpAMU, CKANAPHOE NpoussedeHue
napajuiejenuiena 8€KMOPO8, KOIIUHEAPHbLE GEKMOPbL;
HAXo0ums paccmosiHue medHcoy O08yMs
mouKkamu, CYyMMY 8EKMOpPO8 u
npouszgedeHue 6eKmopa Ha Hucio, y2oi
medHcoy 8EKMoOpamu, cKanapHoe
npouseedeHue, packiaovléams 6eKmMop no
08YM HEKOJLIUHEeAPHbIM 8EKMOPAM,
3a0aéamsv  NIAOCKOCMb  YDABHEHUeM 8
0eKapmosou cucmeme KOOpOUHam,
peuiams npocmetiwiue 3a0ayu 86edenHuem
8eKMOpHO20 bazuca
Hemopus — OnuceiBaTh OTEIIbHBIE Ilpeocmasnams  6xk1a0  8bIOAIOUUXCS
Mamemamuxu BBIJIAOIIUECA pe3yabTaThl, MamemMamuKo8 6 pazeumue Mamemamuxu
MOJIy4YEHHbIE B XOJ€ pPa3BUTHS U UHBIX HAYYHBIX obnacmetl;
MaTCMAaTHKH KaK HAYKH, NOHUMAMb PpOJib mamemamuxu 8
— 3HAaThb MPUMEPhl MAaTEMATHYECKHUX passeumuu Poccuu
OTKPBITUA U UX aBTOPOB B CBS3U C
OTEUYECTBEHHOW M BCEMHUPHOU
HCTOPHUEH;
— TIOHUMaTh pPOJIb MAaTeMAaTUKHd B
pa3zButuu Poccun
Memoowi — IlpumeHsTh U3BECTHBIE METOIBI TIPH HUcnonvzoeamsv ~ ochosnble  Memoobl
Mamemamuxu pereHnun CTaHJAPTHBIX Jdokazamenbcmead, npogoouns
MaTeMaTUYECKUX 3a/a4; dokazamenbcmeo u BbINOIHAMb
— 3aMeyaTb M XapakKTepu3OoBaTh onpoeepoicenue;
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B NPUMEHAMb OCHOBHbIE MeMmOObl peueHUs
OKpY>KarolleH 1eCTBUTEIbHOCTH; mamemamu4eckux 3a0ay,
—  TPUBOJUTH MIPUMEPbI Ha ocHoge mMamemamuyeckux
MaTeMaTUYECKUX 3aKOHOMEPHOCTEHN 3aKoHOMepHOCmel 8 npupooe
B Ipupoae, B TOM  YHUCJIE xapaxmepuzo6ambo Kpacomy u
XapakTepU3yIOIUX  KpacoTy H COBEPUIEHCINGO  OKPYIICAIOUIec0 MUpa u
COBEPLIEHCTBO OKPY’KAIOLIEr0 MUpa npoussedeHull UCKyccmea,
U [IPOM3BE/IEHHUI HCKYCCTBA NpUMEHAMb npocmeuuiue npocpammHble
cpedcmea u 91€KMPOHHO-
KOMMYHUKAYUOHHblE — CUCMeMbl  Npu
peuienuy MamemMamuyecKux 3a0ay
2. Copaep:xaHue y4eOHOro mpeamera «ajaredpa M Hayaja MaTeMaTHYeCKOro aHAJIM3a.
I'eomerpus»
COLEPKAHUE KYPCA AJITEBPBI U HAYAJI AHAJIM3A B 10 KJIACCE
IloBTOpPEHME

JleficTBUTEILHBIE YU CJIA




[TonsiTe aeficTBUTENBLHOTO YyKcia. MHOXecTBa urcen. MeToa MaTeMaTH4ecKO MHAYKIUH.

[lepecranoBku. Pazmenienus. Coueranusi.
PanmnonanbHble ypaBHeHHS U HEPABEeHCTBA

Paunonanbsuble BeipaskeHus. @opmyssl OnHOMa Hpl0TOHA, CyMMBI M pa3HOCTH CTEIIEHEH.
Panmonaneneie ypaBHeHHs. CHCTEMBI pallMOHAIBHBIX YPAaBHEHUNH. METO] MHTEPBAIOB PEIICHUS
HepaBeHCTB. PanmonaneHble HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI pallUOHAIBHBIX

HEPABEHCTB.
Kopenb crenenu n

Houstre pyHkuy 1 eé rpaguxa. @ynxius y = X'. [Tonstue kopHs crenenu N. Kopuu 4eTHoil 1

He4eTHOH crenenu. Apudmerndeckuii kopeHb. CBOICTBa KOpHEH cTeneHu N.
CreneHb MOJI0KUTEIHLHOTO YHCJIA

CrernieHb ¢ palluOHAJIbHBIM I1OKA3aTCIICM. CBoiicTBa CTEECHH C palHOHAJIbHBIM IIOKA3aTCJICM.
ITonsTue npeaciia 1mocjic10BaTCIbHOCTHU. beckoneuno Y6LIB3.IOH_[8.$I IrCOMCTpHUYICCKas

nporpeccust. Uucno e. [lonsarue crenenu ¢ uppannoHanbHbIM Noka3aTeneM. [lokasarensHas

GyHKIUS.

Jlorapudgwmsi [Tonstue norapudma. CoiictBa norapudmos. Jlorapupmuueckas GyHKIus.
Ioka3aTeabHbIE H JJOTapU(PMHUYECKU YPABHEHNA H HEPABEHCTBA

[Tpocreiimue noka3arenbHble ypaBHeHUs. [Ipocreiinye norapudmuueckrie ypaBHEeHUS.
VYpaBHeHUs, CBOASIIMECS K TPOCTEUIINM 3aMEHO HeM3BecTHOrO. [IpocTeiime nokasareabHble
HepaBeHcTBa. [Ipocreiimue norapudmuyeckue HepaBeHcTBa. HepaBeHcTBa, cBOASIIIUECS K

MPOCTEUILNM 3aMEHON HEM3BECTHOTIO.
Cunyc, KOCHHYC yIJjia

[Tonstue yrna. Pannannas mepa yria. Onpeaenenue cuHyca U Kocunyca yriia. OCHOBHbBIE

dopmynbl Uit Sin @ U coS . ApKCUHYC. APKKOCHHYC.
TaHreHc M KOTaHI'eHC yrjia

Onpeznenenue TaHreHca U KotanreHca yria. OcHoBHbIE popMyIbl Uit tga 1 Ctga. ApKTaHreHc.

ApPKKOTaHI'€HC.

DopMyJIbl CJIOKEHUS



Kocunyc pasHOCTH M KOCHHYC CyMMBI IBYX yri0B. @OpMyJIbl Ul JOTIOTHUTEIBHBIX YIJIOB.
CuHyC CyMMBI U CUHYC Pa3HOCTHU ABYX yIiioB. CymMMa U pa3HOCTb CUHYCOB U KOCUHYCOB.
DopMybl Ul IBOWHBIX U MOJOBUHHBIX YIJ0B. IIpon3BeneHne CHHYCOB U KOCUHYCOB.

DopMyIIbl ISl TAHT€HCOB.

Tpuronomerpudeckue (popMyJbl YHCIOBOI0 APryMeHTAa

Oyukims Y = sin X. Oynknus Y = €0S X. Oynkius y = tg X. DyHkius y = ctg X.
TpuroHomerpuveckne ypaBHeHUs] 1 HEPABEHCTBA

IIpocreiimne TPUrOHOMETPUYECKUE YPABHEHUS. Y PABHEHUS, CBOASIIMECS K IPOCTEUILINM
3aMeHOM Hen3BecTHOro. [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX (POPMYJI ISl pELICHUS

ypaBHeHUH. OZHOPOJHBIE YPaBHEHUS.
IloBTOpPEHME

COJEPKAHUE KYPCA AJITEBPBI 1 HAYAJI AHAJIM3A B 11 KJIACCE
DYyHKIUUHN U UX I'PaPuUKH

OnemenTapHble GyHKIKUU. OONaCTh ONpeeNeHHs U 00J1acTh U3MEHEHHs! (PYHKIIUH.
Orpann4eHHOCTh PYHKIMH. YeTHOCTh, HEUETHOCTb, EPUOANYHOCTD (pyHKIMH. [IpomexyTkn
BO3pacTaHus, yObIBaHMsI, 3HAKOTIOCTOSIHCTBA U HYIM QpyHKuMH. MccnenoBanue GyHKUuii u
MOCTPOCHHE UX I'paUKOB AIEMEHTApHBIMU MeTo1aMi. OCHOBHBIE CIIOCOOBI IPe0Opa30BaHUS

rpa¢ukoB. ['paduku pyHKUIUH, conepkamux Moayau. ['paduku coXHBIX QyHKIHA.
Ipenen GpyHKUMN U HeNMPEPHLIBHOCTH

[Tonstue npenena ¢pynkunu. OgHocTOpOHHUE Mpeaensl. CBOHCTBA MpeaenoB GyHKIUA.

[TonsiTHE HEMPEpBHIBHOCTH QYHKITNH. HenmpephIBHOCTH 3JIeMEHTapHBIX (PYHKITHIA.
Oo0paTHble pyHKIMH

[Tonsitue 06 obpatHoit hyHkmu. B3anmuo obpatubie pyHkimu. OOpaTHbIe

Tpuronomerpuueckue GyHkuu. Ilpumepsl nCnonabp30BaHus 0OPAaTHBIX TPUTOHOMETPUYECKUX
GyHKIMH.

IIpousBoanasn

ITonsTue mpoussoaHou. IIponsBogHas CyMMsl, IPOU3BOAHAS Pa3HOCTH. HenpeprIBHOCTD

GyHKIMA, UMEIOIIUX Tpou3BoAHYI0. Juddepeniman. [IponszBoaHas mpousBeaeHus.

[TpousBoaHas yactHoro. [IponsBoHbIe 351eMeHTapHbIX QyHKIUH. [Ipon3BoaHAS CITOXKHON

byHKINN.



IIpumeHeHne MPOU3BOIHOM

MakcumyM 1 MUHUMYM (pyHKIMH. YpaBHEHHE KacaTeabHOU. [IpnOarkeHHbIe BBIYNCIEHUS.
Bospacranue u yosiBanue pyHkiuid. [Ipor3BogHbIe BEICIINX MOPAIKOB. DKCTpEMYM (DyHKIUH ¢
€IMHCTBEHHON KPUTHYECKOW TOYKOM. 3a71aui HA MAaKCUMYM 1 MUHUMYM. ACUMITOTHI. [[poOHo-

munerHas QyHkius. [Toctpoenue rpadukoB QyHKIUI ¢ IPUMEHEHUEM IPOU3BOIHBIX.
IlepBooOpa3Hasi 1 MHTerpaJ

[TonsiTue nepBooOpa3zHoi. [lnomans kpuBoauHeHON Tpanenuu. OnpeaeneHHbld HHTErpall.
[TpubnnxeHHOE BbIUMCIIEHHE ONpeieieHHoro nuterpaia. ®@opmyna Herotona-JIeiioHuna.

CBolicTBa ONpeAeIeHHOro HHTErpasa.

PaBHOCHJIBHOCTH YPABHCHHH H HEPABEHCTB

PaBHOCuIbHBIE IPe0Opa3zoBaHus ypaBHeHUM. PaBHOCHIIbHBIE TpeoOpa3oBaHKsI HEPABEHCTB.
YpaBHeHus-CaeCTBUASA

IlonsTHe ypaBHEHUA-CIeACTBUS. BO3BeIeHNE YpaBHEHHUs B UETHYIO cTeleHb. [loTeHnmpoBanue
norapudmuueckux ypaBHeHHUH. [{pyrue npeodpazoBanus, IpUBOISIINE K YPaBHEHUIO-

CJIICACTBHIO.
PaBHOCHJIBHOCTD ypaBHeHuﬁ H HEPABCHCTB CUCTEMaM

OcHoBHbIC TIOHATHS. Pelienue ypaBHEHHIA ¢ MOMOIIbIO cucteM. YpaBHeHus Buaa f(a(X)) =

f(A(x)). Pemenue HepaBeHCTB ¢ moMoInkio cucteM. HepaBencrsa Buna f(a(x)) > f(H(x)).
PaBHOCHJIBHOCTL YPABHEHUI HA MHOXKECTBAX

OcHoBHble NIOHATHA. Bo3BeIeHNE YpaBHEHUSI B UETHYIO CTENIEHD.

PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKECTBAX

OcHoBHble NIOHATHA. Bo3BeIeHNE HEPABEHCTB B YETHYIO CTEIICHbD.

MeToa NPpOMeKYTKOB /IJIfl yPABHEHHUd M1 HEPABEHCTB

ypaBHCHI/IH C MOYJISAMHU. HepaBeHCTBa C MOAYJIAMMU. Meton HWHTCPBAJIOB IJIs1 HCIIPCPBIBHBIX

GyHKIHIA.

Hcnosb3oBanue CBOMCTB QPYHKUMH NP PELICHUH YPABHEHNH U HEPABEHCTB



Hcnonp3oBanue obiacteii cymectBoBanus GyHKIMi. Mcnonb3oBaHne HEOTPUIIATETLHOCTH
¢ynkuunii. Mcnons3oBanue orpaHnueHHOCTH (QyHKIMiA. Mcronb30BaHe MOHOTOHHOCTH U

IKCTpeMyMOB (pyHKIHI. Mcronb30BaHue CBOMCTB CHHYCA U KOCHHYCA.
Cucrembl ypaBHeHHH ¢ HECKOJIbLKHMMH HEU3BECTHBIMU
PaBHOCMIIBHOCTB cucTeM. Cucrema-ciaencrsue. MeTo 3aMeHbl HEU3BECTHBIX.
IloBTOpPEHME

COJAEPKAHUE KYPCA T'EOMETPHH 10 B KJIACCE
AKCHOMBI CTEPEOMETPUH U UX CJIeICTBUA

[Tpenmer crepeomeTpun. AkcuoMbl crepeomeTpun. CiaencTBus U3 akcuoM. OCHOBHBIE TIOHSATHS
CTepeoMeTpuu (TOUKa, psiMasi, INIOCKOCTb, IPOCTPaHCTBO). [IpMeHeHre akcnoM cTepeoMeTpUU

1 UX CIICACTBUM IIpu pCUICHUH 3aaa4.
HapaJ'[J'IeJ'[bHOCTb NMPpAMBIX U IJI0CKOCTel

B3anMHoe pacnonoxeHue npsAMbIX B mpocTpancTse. [lepecekaromuecs u napanieibHble
npsiMble B IpocTpaHcTBe. [lapamnensHocTs npsiMoit ¥ ritockocT. CBOMCTBA U IPU3HAK
NapajuIeIbHOCTH NMPSIMON U IIocKocTU. CKpeluBaromuecs npsiMbie. YToJl MeX1y NPsSMbIMU B
IPOCTPAHCTBE. YTOJI MEXAY CKPEIMBAIOLIUMUCS NPSIMbIMU. B3anMHOE pacnosioskeHue npsMbIX
B nipocTpancTse. [lapamiensHocTh miockocteil. [Ipu3Hak u cBoiicTBa MapajljieIbHOCTH
iockocteil. [TapannensHoe mpoekTupoBanue. M300paxxeHue NpocTpaHCTBEHHBIX GUTYP.
Tetpasrap u nmapanenenumnes U ux 3JIeMeHTsl. Bepiunel, peOpa, rpanu. M3o00paxenue

TeTpa’pa, napauienenunena. CedeHns MHOIOIPaHHHUKOB.
IlepneHAUKYAAPHOCTH NPAMBIX U IJIOCKOCTEH

IlepneHauKyISIpPHOCTD MPSAMBIX B IPOCTPAHCTBE. lIepneHIuKyIIpHOCTh IPSIMOM U INTIOCKOCTH.
CBolicTBa U NPU3HAK NEPIEHAUKYIIPHOCTH NPSAMOi U m1ockocTy. [lepnenaukymsap u
HaKJIOHHas1. PaccTosiHuEe OT TOYKH 10 INIOCKOCTH, MEXKAY CKPELIUBAIOIIUMUCS IIPSIMBIMU, OT
IIPSAMOM 10 IJIIOCKOCTH. PaccTosiHne MeXy mapauiesIbHbIMUA IJIOCKOCTSAMU. Teopema o Tpex
NEePHEHAUKYIISPAX. YTOI MEXKY IPSIMOU U IIIOCKOCTBIO. JIByrpaHHBIN YroJl, JMHEHHBIA YToa
JBYI'paHHOrO yria. Ilnomans opToroHaabsHON IPOEKIIMH MHOTOYTOJIBHUKA.
IlepneHquKyIApHOCTD III0CKOCTEN. [IpU3HaK U CBOMCTBA NMEPIIEHAUKYIISIPHOCTH IBYX

mockocteit. Ky6. Ceuenus ky0a.

MHoOrorpaHHuKHu



[Tonsitue MHOTOrpaHHKKA. BepimmHbl, pedbpa, rpanu MHOTOrpaHHuKa. Pa3sBepTka. Beimykiisie
MHOrOrpaHHUKU. MHororpanssie yribl. Teopema Oiinepa. [Ipusma. [lupamuna. OcHoBanue,
00oKoBBIE pedpa, BEICOTa, OOKOBasi TOBEPXHOCThH MPU3MBI U UpaMuIbl. [Ipsimasi, HaKJIOHHAs U
npaBuiibHas npu3Mbl. CedeHne Npu3Mbl U nupaMusl. TpeyronbHas nupamuaa. [lpaBunsnas
nupamua. YcedeHHas nupamuaa. Cummerpus B KyOe, B mapajieienureie, B Ipu3Me, B
nupamujie. [IoHsATHE O CUMMETPUH B IPOCTPAHCTBE (LIEHTpaJIbHAsA, OCEBast, 3epKajIbHasi).
IIpumepsl cuMMeTpuii B OKpyskaromiem mupe. [IpencrasieHue o npaBUIbHBIX MHOTOTPaHHUKAX

(Terpasap, KyO, OKTadAp, AOJAEKADIP, UKOCAIP).
BekTopbI B IPOCTPaHCTBE

BekTopsl B mpocTpancTBe. Moy BekTopa. PaBeHcTBO BekTOpoB. Cll0)KEHHE U BEIYUTAHHE
BEKTOPOB. Y MHOXEHHUE BeKTopa Ha uuciio. Komnnneapusie BekTopbl. KoMiiaHapHbIE BEKTOPBI.
PaznoxxeHnue BekTopa 1o IByM HEKOJUIMHEapHBbIM BekTopaMm. [IpaBuiio napamienenunena.

PaznoxeHue BeKTOpa 1o TpeM HEKOMILJIAHAPHBIM BEKTOPaM.
IloBTOpPEHME
IToBTOpenue. Pemenue 3anay.
COJAEP/KAHUE KYPCA TEOMETPHUH B 11 KJIACCE

MeTtoa KOOPAMHAT B IPOCTPAHCTBE

IIpssMoyrosibHas cCUCTEMA KOOPJAMHAT B IPOCTPAHCTBE. [[eKapTOBbI KOOPAUHATHI B
npocTtpancTBe. KoopAMHATHI TOUKH M KOOpAUHATHI BeKTOpa. CBsI3b MEX]ly KOOpINHATAMHU
BEKTOPOB M KOOpAMHaTaMu To4ek. IIpocrelimue 3anaun B koopanHarax. opmyiia pacCTOsHUA
MEXIY ABYMs TOUYKaMU. Y paBHEHUE IIOCKOCTU. DOopMysia pacCTOSHUS OT TOUKH 0 IJIOCKOCTH.

VYron mexny Bekropamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB. BhIunciaeHne yrioB MexIy
IPSAMBIMU U TUIOCKOCTAMH. [IoHsATHE 0 cuMMeTpuM B ipocTpaHcTBe. LlenTpanbHas, oceBas u
3epkasibHas cummeTpuu. [lapamiensHslil nepeHoc. [IpuMepsl cHMMeETpHIA B OKPYKarOIIEM MUPE.

Huaunap, Konyc, map

Tenau MOBCPXHOCTU BpaAILICHU. I_[I/IJII/IH,Z[p. (DOpMYHa IJI0IaAn MOBEPXHOCTU HUIIMHIPA. KOHyC.
(DOpMYJ'Ia IJIomaan rmoBEpXHOCTU KOHYCA. YcedeHHBIN KOHYC. OCHOBaHI/IH, BBICOTA, OokoBas
IMMOBCPXHOCTD, 06pa3y101ua;1, Ppa3BCpPTKa. OceBbIe CeUCHHS U CCUCHUS, MAapaJlJICJIbHBIC
OCHOBAHHIO.

Cdepa, map u ux cedeHus. YpapHeHue chepsl. B3anmuoe pacmnonoxxenne cQepsl U TUIOCKOCTH.
KacarenbHas maockocTs K cdepe.

O0BeMBI TE
[Tousatie 006 00beme Tenma. OTHOIIEHNE 00BEMOB IMOJOOHBIX TEIL.

®opmyisl 00beMa Kyda U IPSIMOYTOJILHOTO Mapasliesenureia, IPU3Mbl, HIUIHHIPA.
Brrunciienre 005eMOB TEJT ¢ TTIOMOIIBIO onpeeeHHoro nHTerpaia. O0beM HaKJIIOHHON MPU3MBI.



®dopmyna odbema mupamMuabl U kKonyca. opmyna oobema mapa. O6beM M1apoBOro CETMEHTA,
IIapOBOTO CJI0S ¥ IapoBOro cekropa. dopmyna miomanu ceps.

HNrorosoe moBropenue kypca reomerpuu 10-11 kiaaccon

Axkcuomsl crepeomerpun. [lapamiensHocTs npsimbix. [lapannenbHOCTh OpSIMOI U MIIOCKOCTH.
CxpemuBaromuecs npsimbie. [TapannensHocTs miockoctel. [lepneHIuKyIsipHOCT IPSMON U
IUIOCKOCTH. TeopeMa 0 Tpex HepreHAuKyaspax. YToJl MexXay NPsSMOil U MI0CKOCTHIO.
JByrpanubiii yroi. [lepneHaAuKyasspHOCTh IIIOCKOCTE. MHOTOrpaHHUKU: TTapajiie/IenuIIe]l,
npusmMa, nupamuaa. [hiomanu ux noBepxHocred. Bektopsl B mpocTpaHcTBe. [leiicTBus Hajq
BekTopamu. CkajsipHOE MPOU3BeIeHNE BEKTOPOB. L{unuuap, KOHyC, map U IIOMAIu UX
noBepxHocTel. O6bembl Tenn. KomOuHamu ¢ BIUCaHHBIMU U OTIMCAHHBIMU C(epami.

3. TemarTuueckoe IIAHUPOBAHHUE

MATEMATUKA — 10 xnacc

Ne Pasnen Tembl Kon-Bo
4acoB
1. IloBTOpeHune 7
2. JlelicTBUTEIIbHBIC YKCIIA 12
3. PanmonasbHble ypaBHEHUS U HEPABEHCTBA 18
4. BBenenne 3
5. [TapayieabHOCTh NPSIMBIX U TJIOCKOCTEH 16
6. Kopens crenenn n 12
7. CreneHp N0J0KUTENBHOTO YHCTIa 13
8. [lepnieH TUKYISIPHOCTD NPSIMBIX U MJIOCKOCTEN 16
9. Jlorapugmsl 6
10. IToka3arenbHble JorapupMUUECKUE YpaBHEHHs U HEPAaBEHCTBA 11
11. MHoOrorpaHHukH 14
12. CuHyC 1 KOCHHYC yria 7
13. TaHreHc v KOTaHTeHC yriia 6
14. DopMyJIBI CIOKEHUS 11
15. HekoTopsle cBeieHNs 13 UIaHUMETPUH 12
16. Tpuronomerpuueckre GyHKIIMN YUCIOBOTO apryMeHTa 9
17. TpUroHoMeTpUUYECKHE YpaBHEHUSI U HEPABEHCTBA 12
18. DJIEMEHTHI TEOPUHN BEPOSITHOCTEN 8
19. [ToBropenue. Pemenne 3agau 10
Wroro 204
MATEMATHUKA — 11 xnacc
Ne Pasznen Tembl Kon-Bo
9acoB
1. OyHKINY U UX TpaduKh 9
2. [Tpenen pyHKIMM U HENPEPHIBHOCTD 5)
3. OO6patHble QyHKIIH 6
4. Meroza KOOpAUHAT B IPOCTPAHCTBE 17
5. [TpounsBoHas 11
6. IIpumeHeHne Mponu3BOIHON 16
7. [TepBooOpasHas u HHTETpa 13
8. [{unuHap, KOHYC, ap 20




Q. PaBHOCHIIBHOCTH ypaBHEHUH U HEPABEHCTB 4
10. YpaBHEHUS-CIICICTBUS 8
11. PaBHOCHIIBHOCTH ypaBHEHUH M HEPABEHCTB CUCTEMaM 13
12. PaBHOCWJIBHOCTb ypaBHEHUI HA MHOKECTBAX 7
13. PaBHOCWIIBHOCTH HEPABEHCTB HA MHOYKECTBAX 7
14. OOBeMEI Tel 19
15. Metoza npOMEeXyTKOB JJIs1 YPABHEHUN U HEPABEHCTB 5)
16. | Mcnonb3oBaHue CBOMCTB (DYHKIIMI MPH PEIICHUN YPAaBHCHUI U HEPABEHCTB 5
17. CucreMbl ypaBHEHUH ¢ HECKOJIBKMMH HEU3BECTHBIMU 8
18. IToBTOpEeHME 31
Uroro 204
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