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1. [losicHuTEIbHAA 3aIUCKA

PaGouas mporpamma kypca «Martemaruka: anredpa U Hayajda MaTeMaTUYECKOTO aHAJINM3a»
(6a30BBIN ypoBeHb) 00s3aTeNbHON MpenMeTHON obnactu «MaTtemaruka U uHpopmaTukay aus 10-
11 xnaccoB pa3paboTaHa Ha OCHOBE CJIEAYIOIMX HOPMATUBHBIX JOKYMEHTOB U MaTE€pHAJIOB:

e 3akoH PO or 29 nexabps 2012 roma Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e @enepalbHBI TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIA CTaHIAPT CPEAHEro OOIIETo
obpazoBanus (IIpuka3 MunucrepcrBa obpazoBanusi U Hayku Poccuiickoir @eneparuu ot 17.05.
2012 1. Ne 413 «O6 yrBepkaeHnn GeaepaibHOro roCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpenHero odmero obpazoBanus» (3aperucrpupoBano Muntoctom PD 07.06.2012 1. Ne 24480), B
pen. IIpuka3oB MunucrepcTBa odpasoBanus U Hayku PD ot 29.12.2014 r. Ne 1645, ot 31.12.2015
r. Ne 1578, 01 29.06.2017 1. Ne 613);

e [IpumepHast ocHOBHas 00pa3oBaTelIbHAS MPOTPaMMa CPEIHEro 001Iero 00pa3oBaHus Mo
maTematuke (omoOpeHa pemieHHeM (eaepaabHOro y4eOHO-METOIUYECKOr0 OOBEAMHEHUS IO
obmiemy oOpazoBanuto (mpotokon ot 28.06.2016r. Ne 2/16-3));

e PaGouue mporpammer: 5-11 kmacesl/ A.I'. Mep3ansk, B.b. [Tonouckuii, M.C. Sxup, E.B.
bymko. — 2-e u3z., nepepaboranHoe. — M. : Benrana-I'pad, 2017;

e OejepabHBI TIEpeUCHh YYCOHUKOB, PEKOMEHIYEMBIX K HWCIIOJIB30BAHUIO TIPH
peamu3ani  UMEIOIIMX TOCYAAPCTBEHHYIO  aKKpEAWTAIMI0  00pa30BaTENbHBIX  MPOrpamMM
HAYaJILHOTO 00IIEeT0, OCHOBHOTO 00IIero, cpeaHero oomero oopasopanus (IIpuka3 MunuctepcTsa
npoceeuienust P® ot 28.12.2018r. Ne 345) ¢ wusmenenusmu (IIpukasel MuHuctepcTBa
npocsenienust oT 08.05.2019 Ne 233, ot 22.11.2019 Ne 632);

e [lonoxenue «O cTpyKType, HOpsSAKE pa3pabOTKU M YTBEPXKIECHUU pabodux Mporpamm
yueOHBIX KypcoB, npeameToB, aucuuiiind MAOY «COLI Ne 5» HI'O»

e  VyeOusiii mman MAOY «COL 5» HI'O na 2022-2023 y4yeOHblii roa

VYuebublil npeamer «Martemaruka: anredpa U Hadyajga MaTeMaTHYECKOr0 aHaIN3a» BXOJMT B
nepeyeHb y4eOHBbIX MpeaMeTOB, 00A3aTeNbHBIX JJIs U3y4eHUs B cpeaHell 00iieoOpa3zoBaTebHON
mkoie. JlaHHas mporpamMma TpeaycMaTpHBaeT W3yYeHHE TpeaMera Ha 0a30BOM  ypOBHE.
[IporpamMa o TpeaMeTy HalpaBiieHa Ha PEaTH3alyi0 CHCTEMHO-IEATEIPHOCTHOTO TOAX0Ma K
nporeccy oO0y4eHus, KOTOPhIii 00eCreunBaeT MOCTPOCHUE 00pa3oBaTEIBLHOTO MpoIecca ¢ yIETOM
UH/IMBUYaJIbHBIX BO3PACTHBIX, NCUXOJOTHYECKUX, (PU3UOJOTHUECKUX OCOOEHHOCTEH U 3/10pOBBs
oOyuyaromuxcs. IIporpamMmma peanusyeT aBTOpPCKHE HAEU pa3BUBaroLIero oOy4yeHHs ainreOpe U
HayajaM MaTeMaTH4YecKoro aHaiMu3a, KOTOpOe JOCTUraeTcsi OCOOCHHOCTSIMM — H3JI0KEHUS
TEOPETUYECKOr0 MaTepuana M CHCTEMOW YNpaXHEHHH Ha CpaBHEHME, aHalU3, BbIAEIICHUE
[JIaBHOTO, YCTAaHOBJIEHWE CBs3ed, Kiaccudukamnuio, o0oOmeHue u cucreMarusainuio. Llenbro
ocBoeHusl mpeamera ‘“‘MaremaTuka: anreOpa M Hadaja MaTeMaTHYECKOro aHaiau3a” Ha 0a30BOM
YPOBHE ABJIACTCA HUCIOJB30BAHUC B HOBCe)IHeBHOﬁ JKU3HH M o0OecrHeueHrne BO3MOYKHOCTHU
YCIIEITHOTO TPOJIOJDKCHHUS OOpa30BaHHS 110 CHEIHAIbHOCTSM, CBSI3aHHBIM C TPAKTHUYECKUM
UCIIOJIb30BAaHUEM MAaTEeMAaTUKU.

IIporpaMMa peanuzyercst Ha OCHOBE ucnosb3oBanus Y MK:

e Mepzmsik A.I'., Homuposckuii [I.A., [Tomonckuit B.b.; nmox pexn. Ilogonbckoro B.E.;
Maremarnka: AnreOpa U Havalla MaTeMaTUYECKOTo aHanu3a (0a30BeIid ypoBeHb); 10 kmacc, OO0
W3narensckuit nentp «BEHTAHA-I'PA®y, 2019 r.;



e Mepzmsik A.I'., Homuposckuii [[.A., Ilomonckuii B.b.; nmox pexn. Ilogonsckoro B.E.;
Marematnka: Anredpa U Hayaja MaTeMaTHUecKoro aHanusa (6a30Bblid ypoBeHb); 11 kmacc, OOO
W3narensckuit nentp «BEHTAHA-TPA®y, 2019 r.

Mecto kypca «Maremartuka: anredpa 1 Hadajga MaTeMaTHIeCKOro aHann3a (0a30BbIi YPOBEHB)»
B y4yeOHOM IUTaHe

. KomunuectBo KomnnuectBo
OO6pazoBaTenbHas YueOHbIii KommgecTro KommgecTtBo
4acoB B 4acoB B Bcero
00J1acTh peaMeT 4acoB B I'0Jl YacoB B I'OJ
HEJEITIO HEIEITIO
MaremaTunka:
10 xnacc 10 xnacc 11 xnacc 11 xnacc
MareMartnka u anreOpa v HaJyaJia 140
uHpOpMaTHKa MaTEMaTUYECKOI0
Gop 7 70 2 70
aHaiu3a
. KomuuectBo KomnnuectBo
ObpazoBaTenpHas YueOHsIit KomnmaecTtBo KommuecTBo
JacoB B JacoB B Bcero
001acThb MpeaIMeT 4acoB B I'oJ 4acoB B I'oJl
HEEITIO HEIEITIO
MaremaTuka:
10 xnacc 10 xnacc 11 xnacc 11 xnacc
Maremartuka u anreOpa v HavajIa 176
HHMOpMATHUKA MaATEMATHUYCCKOI'O
Gop 25 88 25 88
aHajan3a
. Konunuectso Komnnuects
OO0pa3zoBaTenbHas VueOHsrii KonugecTBo KonuuecTtBo
JacoB B 0 JacoB B Bcero
001acTh peaIMeT 4acoB B I'oJ 4acoB B I'oJl
HEEITIO HEIEITIO
MaremaTuka:
10 kiacc 10 kiacc 11 xmmacc 11 kiacc
Maremartuka u anreOpa v HavajIa 210
napopMaTUKa MaTEMaTHYECKOTO
$op 3 105 3 105
aHajan3a

2. /INYHOCTHBIE, MeTaNpeAMETHbIC U MPeAMETHbIC Pe3yJIbTaThl OCBOCHHUS COAEPKAHUS
Kypca «MaTemMaTuka: ajredpa u Ha4yaja MaTeMaTHYeCKOI0 aHAJIHU3a»

JIn4HOCTHBIE pe3yabTaThl 0CBOCHHUSI IPOrPAaMMbI HalleJIeHbI HA (POPMHPOBaHHE:

® pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HACHTUYHOCTH, IaTPUOTU3MA, YBAXKCHUS K CBOEMY HApoAay,
9YBCTBA OTBCTCTBCHHOCTH IICPEC POHHHOﬁ;

® TOTOBHOCTHU K CIIY’KCHUIO OTe‘IeCTBy, €Tr0 3alIHTC;

® MHPOBO33pCHU,

COOTBCTCTBYIOLIIETO COBPEMCHHOMY YPOBHKO pPa3BUTHA HAYKH U

OOLIECTBEHHON MPaKTUKHU, OCHOBAHHOIO Ha JUAJOre KYyJIbTyp, a TakkKe pa3iNudHbIX (QopM

OOLIECTBEHHOTI'O CO3HAHMsI, OCO3HAHUE CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

® OCHOB CaMoOpa3BUTUA KW CaMOBOCIIUTAHUA B COOTBCTCTBHUU C O6HIC‘-I€J'IOB€‘-ICCKI/IMI/I

OEHHOCTAMHU U

nacajiamMmn

IpaXx/1aHCKOro

00IIIeCTBA;

CaMOCTOHTCHLHOﬁ, TBOp‘-ICCKOﬁ U OTBETCTBEHHOM ACATCIIBHOCTH,
L] TOJICPAHTHOTO CO3HAaHWA, TOTOBHOCTU H CIIOCOOHOCTH BECTH auajior ¢ JApyrumu
JIOAbMH, JOCTHUI'aTh B HEM B3aMMOIIOHUMAaHHsA, HAXOJHUTb O6H.II/IC oejm U COTpYAHUYATh I HUX

JOCTHIXCHHA,

TOTOBHOCTbH

u

CITOCOOHOCTh K

® HAaBBIKOB COTPYAHHUYCCTBA CO CBEPCTHUKAMU, ACTbMH MJIAAIICTO BO3pacTa, B3pOCIbIMHA

B 00pa3oBaTeIbHOM, OOIIECTBEHHO IMOJIE3HON, Y4eOHO-HCCIe10BaTeNbCKOM, MPOEKTHOM U IPYrux




BHJAX JIEITCILHOCTH;

CO3HATCJIbHOI'O

TOTOBHOCTH M CIOCOOHOCTH K O0Opa3oBaHUIO, B TOM YHCIE CaMOOOPa30BAHMIO,

OTHOILIICHUA

K HENpPEephIBHOMY O00pa30BaHWI0 KaK YCIOBUIO  YCICIIHOM

npo(ecCHOHANBLHOM U OOIIIECTBEHHOM JAESITeTbHOCTH;

COOCTBEHHBIX JKM3HEHHBIX I1IJIaHOB,
BO3MOXXHOCTH

OCO3HAaHHOI' 0

y4acTusA B

00IIIeHaIIMOHATIBHBIX TTPOOJIEM.

BEIOOpa  Oymymiei

pelieHun

npodeccu W BO3MOXKHOCTEH  pealu3aluu

OTHOIICHUS K MPO(EeCcCHOHATLHON JEATSIBHOCTH Kak
0OIIeCTBEHHBIX,

JIMYHBIX, TOCyadapCTBEHHBIX,

PEAJTIN3ALIA MOIY IS «IIKOJIBHBIM YPOK»

B pamkax mgaHHoro y4eOHOro kypca peanusyercss Moaysib « LIIKOIbHBIM ypok» U3

nporpamMmel «Bocniuranuey.

Ne, Ne Paznesia, Ha3BaHue Bonpochl BocnuTanus
KJjace
10 Auiredpa u HauyaJaa
KJIacC | aHaJIM3a

Pazgea Ne 1.
DJIeMEeHThI TeOPHUH
MHOKeCTB U

- (opmupoBaTh NPEACTABICHUS O MaTeMaTUKE Kak
YacTH YeJIOBEYECKOW KyJIbTYphl, AJIsl OOIIEro pa3BUTHS
IIKOJIBHUKOB,  JUI1  CO3J4aHUS  KYJIbTYpHO — —

MaTeMaTH4YeCKOoi UCTOPUYECKON Cpeibl 00yueHus;

JIOTHKH - BOCHMTBIBATh Yy YYalIUXCSl JIOTUYECKYIO KYIbTYpPY
MBIIUICHMUS, CTPOrOCTH Y CTPOMHOCTH
B YMO3AKJIFOYECHHSIX;
e BOCIHWTBHIBATH  YBAXKEHHE K JOCTHKEHUSM U

OTKPBITHSIM BEJIUKHX YYEHBIX MAaTEMATHKOB;

- OBJIaJICBATh TEOPETUKO-MHOKECTBEHHBIM SI3BIKOM M
SI3bIKOM JIOTMKH JJIsI ONIMCAHUSI PEAbHBIX IIPOLIECCOB U
SIBJICHUM.

Pasznmen Ne 2. - (hopmHpoOBaThH KyIbTYPY BHIUMCIECHUM;

Yucsia 1 BeJINYNHBI

- MCHOJB30BAaTh YMCJIOBBIC MHOKECTBA JJIsI OIHMCAHHUS
pEATBHBIX MPOLIECCOB U SBJICHUM.

- (dopmupoBaTh yMEHHUS TIPOBOJIUTH
JI0Ka3aTeabHbIC paccyxJIeHus B
MMOBCEIHEBHOM JKU3HU;

- OLICHUBATH BKJIA]] OTCYECTBEHHBIX YUCHBIX B PA3BUTHE

JJOT'HYCCKUC
CUTyaluusax

TEOMETPHH.
Pa3zgen Ne 3. - OUEHMBATh, CpPaBHUBATb U UCIOJb30BaTh IMpHU
Boipaxkenus pEIICHUH TPAKTHYECKUX 3a/1ad YHCIIOBBIC 3HAYCHUS
peaNbHBIX BEJIMYUH, KOHKPETHBIC YHCJIOBBIC
XapaKTEPUCTUKH O0BEKTOB OKPYKAIOIIETO MUPA;
- (hoopMUpOBaTh Ka4eCTBA JIMYHOCTH, 0OCCIICYNBAIOIIIHE
COIMANILHYI0 MOOWJIBHOCTH, CIOCOOHOCTh NMPHHUMATH
CaMOCTOSITEJIbHBIE PELICHUS
Pa3znen Ne 4. - (opMupoBaTh TNOHMMAaHHME YPaBHEHHS  Kak




YpaBueHnus u
HEPaBeHCTBA

BaXHEHIIEH MaTeMaTH4eCKON MOJIEH AJIsl OMMCAHUS U
U3yUYEHUs Pa3HOOOPA3HBIX PEAIbHBIX CUTYALNH;

- BOCIIUTAHUE Y y4YalIUXCAd JIOTMYECKOW KYJIbTYphI
MBIIIIJIEHUS, CTPOroCTH U CTPOMHOCTH
B YMO3AKIIIOUECHHUSX;

- yYMETb UHTEPIPETUPOBATH TOJYYEHHBIH MpHU
pELICHUH YpaBHEHUS, HEPABEHCTBA WJIH CHCTEMBI
pe3ynabpTaT, OLIEHUWBAaTh €ro Ipapjaonogodue B
KOHTEKCTE€ 3a/JlaHHOW  pealbHOM  CUTyallun WIH
IIPUKJIATHOM 3aJ1a4H.

Pasznen Ne S.
DOyHKUUH

e (QopmupoBaTh HMHTEpEC K YYECHHIO, K IpOIEecCy
MO3HAHUS, MOHUMATh U UCIIOJIb30BaTh
(YHKIIMOHAIBHBIE — TIOHSTHUS, SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HavYeHMUS), BBIJICTIATh
aNbTEpHATUBHBIE CIOCOOBI JOCTHMXKEHHUS WEIH HU
BBEIOMpATh HanboJee 3 PEeKTUBHBIN CTIOCO0;

- (hopmupoBaTh HYHKIHOHAIBHYIO TPAMOTHOCTb;

- (opMupoBaTh MOHUMaHUE PYHKIIMU KaK BaKHEHUIIICH
MaTeMaTH4YEeCKON MOJIETH NJisi OMHCAHUs MPOILIECCOB U
SIBJICHUN OKPYKAIOIIEro MUpa

Pazgea Ne 6.
9JIeMEeHTBhI
MaTeMaTHYECKOI'0
aHAJIN3a

- (hpopMupoBaTh CIIOCOOHOCTH CTPOUTH M HCCIIEIOBATH
MPOCTEHIIIIE MAaTEMAaTHICCKUE MOJCIU TPHU PEIICHUH
NPUKJIAIHBIX 33124, 33724 U3 CMEKHBIX TUCIUTUINH;

- pacmmMpeHue Kpyro3opa ydJamuxcs 4depe3 perieHue
MaTeMaTHICCKUX 3a/1a9;

- (dbopMupoBaTh CIIOCOOHOCTD IPUMEHSITh
MaTeMaTU4YeCKHE METOJbI K UCCIICOBAHUIO TIPOIIECCOB
B MPUPOJIC U OOIIIECTRE.

Pasznen Ne 7.
BepositHOCTD M

cratucruka. Padora ¢

JAHHBIMH

- ¢opMupoBaTh YMEHHE HU3MEpPATb M CpaBHUBATH
BEPOSATHOCTH PA3NUYHBIX COOBITUH, NIE1aTh BBHIBOJABI H
MPOTHO3bI;

- BOCIIUTHIBaTh TAKWE JIMYHOCTHBIE YEPThI XapaKTEpa,
KAaK HACTOMYMBOCTH U LEIEYCTPEMIICHHOCTb;

- (hopmupoBaTh yMEeHHE BOCIIPUHUMATD U KPUTHUECKH

aHAJIM3UPOBATH UH(pOpMaLIHNIO, MNOHUMATh
BEPOATHOCTHBIM  XapakTep  MHOTMX  pEaJIbHBIX
3aBUCUMOCTEH
11 | Anredpa u Hayaja
KJIACC | aHAJIM3A

Pazgea Ne 1. e (opmuposars BAKHEHUILINE MaTEMaTHUYECKUE

Ioka3aTenbHas u MOJIEJIH IS OTIMCAHUS U U3YUYEHUS! Pa3HOOOpa3HbIX

JorapupMu4ecKas peaNbHBIX CHUTyallud C TIOMOUIbIO YpaBHEHUS,

GyHKOnu CaMOCTOSITENIbHO CTaBUTh HOBBIE Y4YEOHBIE LENH U

3a7a4u;

e yIENATh 0C000€ BHMMAaHUE BOCIHUTAHUIO YYBCTB
ATUYECKUX HOPM, HaXOIYUBOCTh U AKTUBHOCTH TIPH
pEelIeHNN MaTeMaTHYeCKUX 3aJ1ay;




dbopMupoBaTh HMHTEpEC K YYEHHUIO, K MPOIECCY

MO3HAHUS, MOHUMATh U UCIIOJIb30BaTh
(yHKIMOHANIbHBIE TIOHSATHUS, SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HavYeHMUS), BBIJICTIATh

aNbTEpHATUBHBIE CIOCOOBI JOCTHXKEHHUS WEIH HU
BBIOMpaTh Haubosee 3pPEeKTUBHBIN C1I0COO;
dbopmupoBaTh yYMEHHS CO3/1aBaTh BaXKHEUIIYIO
MaTeMaTHYeCKyl0  MOJENb  JUIsl  OINHUCaHUs
IPOIECCOB M SIBJICHUW OKPYXKAIOLIETO MUpA,
MPUMEHATh (DYHKIIMOHATBHBIN S3BIK JJISI OMUCAHUS
u UCCIIeI0BaHUs 3aBUCUMOCTEH MEXITY
buznuecKuMu BEJIMYUHAMU, MOCTPOCHUIO
YKU3HEHHBIX [JIAHOB BO BPEMEHHOM MEPCIEKTUBE;
(dhopmMupoBaTh yYMEHHUS BBIIOJIHITH MHOTOIIATOBBIC
npeoOpa3oBaHMs BbIpAKEHUHN, TPUMEHSIS TUPOKUN
HaOOp croco0OB W MPUEMOB, MPH IJIAHUPOBAHUU
JOCTHKEHUSI 1IeJied CaMOCTOATENbHO, TOJHO U
a7IcKBaTHO YYHUTHIBATh YCJOBUSI U CPEICTBA HX
JOCTHUKEHUS;

dbopmMupoBaTh YMEHHsI TOHUMATh U HUCIOJIH30BATh
MaTeMaTH4YEeCKHEe CPEACTBA HATJISIAHOCTH: YEPTEXKH,
rpaduku, TaOMMIBI, OUArpaMMa, TPUMEHSTbH
MOJTyUYEeHHBbIE 3HAHUS KaK Ha YpOKaX, TaKk U BO
BHEYPOUHOU JIEATEIbHOCTH;

MPUBJICYCHUE BHUMAHUS K  HCIOJb30BAHUIO
(YHKIIMOHANIBHBIX ~ TPEICTABICHUNH ©  CBOWCTB
GyHKIMI 71 pelieHus 3aJad4 M3 Pa3IUYHBIX
pas3ienoB Kypca MaTreMaTHUKH, (U3UKH, XUMUU M

Ap-;

¢bopMHUpOBaTH  OTBETCTBEHHOE OTHOLICHHE K
Oo0y4eHHI0o, TOTOBHOCTb K  CaMOpPa3BUTHIO,
caM000pa30BaHMUIO; OCYIIECTBIIATh

KOHCTaTUPYIOIIHUN U MPEABOCXUIIAIOIINNA KOHTPOJIb
0 pe3yNbTaTy U MO COCO0Y NEHCTBUS;

aZICKBaTHO CaMOCTOSITEIbHO OIICHUBATh
IIPAaBWJIBHOCTH BBIIIOJIHEHHS JIEUCTBUSI U BHOCHUTH
HEOOXOIMMBbIE KOPPEKTHUBHI B HUCIIOJHEHHE, KaK B
KOHIIE JECHUCTBUSA, TAK U MO XOAY €ro peaanu3aluu.

Pasznmen Ne 2.
HNurerpay u ero
NpUMEHeHHe

dbopMupoBaTh LIEJIOCTHOE MHUPOBO33PEHHUE,
COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU M OOIIECTBEHHON MPAKTUKH;
dbopMuUpoBaTh  YMEHHSI  ONpENesATh  MOHSTHS,
YCTaHABJIMBATh IPUYMHHO-CJIEJACTBEHHBIE CBS3H,
CTPOHUTH JIOTHYECKOE paccyxacHue,
YMO3aKI04eHne (MHAYKTUBHOE, IEIyKTUBHOE U IO
aHAJIOTMH) U JIeNIaTh BBIBOJIBI;

(¢bopMHUpOBaTh  OTBETCTBEHHOE  OTHOUICHHE K




0oOy4eHHI0, TOTOBHOCTHM K CaMOpa3BUTHUIO U
caMOO0Opa30BaHUI0 Ha OCHOBE MOTHBAIUU K
00yUYEHHIO U MTO3HAHUIO;

¢dbopmupoBaTh yMEHHE UCTIOIH30BATh
npuoOpeTéHHbIE  3HAHUA B IPAKTHYECKOU
JeSITENFHOCTH;

dbopMHUpOBaTHE HWHTEPEC K H3YyYCHUIO TEMBI H
KEJaHWe TPHUMEHITh NPUOOpPETEHHBIE 3HAHUS WU
YMEHHS;

dbopmupoBaTh TMpeACTaBICHUS 00 HIOEIX U O
METOJaX MaTeMaTUKH Kak 00 yHHBEpPCAIbHOM
SI3bIKE HAYKH U TEXHUKHU;

(dhopmupoBaTh CIIOCOOHOCTH OCO3HAHHOTO BBHIOOpA U

IOCTPOECHUS IaJbHEHUIIIEH VH]IUBUYyaJIbHON
TPAEKTOPUHU Pa3BUBATH UHTEPEC K U3YUCHHUIO TEMBbI,
MOTHBHUPOBATH JKeJIaHHue MIPUMEHSTh

NpUOOPETEHHBIE 3HAHUS U YMEHUs, (pOpMUPOBATH
yMeHue paboTaTb B KOJUIEKTUBE U HAXOJIUTh
COIJIACOBAHHBIE PEIICHUS;

(dbopMUpOBaTh yMEHHE BHJIETh MAaTEMATUYECKYIO
3alayy B KOHTEKCTE MpPOOJIEMHOM CHUTyalllH, B
APYTUX JUCHMIIMHAX, B OKPYXKAIOIIEeH KU3HU

Pazgen 3.
KoMIiekcHbIE YHcJIa

dhopMupOBaTh HE3ABUCUMOCTD CYXKICHUI;
dhopMupoOBaTh YMEHHUS YCTaHABJIMBATh MPUIUHHO-
CIICJICTBEHHBIC  CBSI3U, CTPOHUTH  JIOTHYECKOE
paccyXJeHue, yMO3aKIoueHHe (MHIYKTHUBHOE,
JeAYKTUBHOE 1 T10 aHAJIOTHH) U JIeJIaTh BBIBOJIBI;
dbopMHUpPOBaTH yYMEHHE COOTHOCHTH ITOTYYCHHBIH
PE3YJIBTAT C TIOCTABIICHHOH IICITBIO;

dbopMupoBaTh HMHTEpPEC K H3YYCHHUIO TEMBl H
KEJTaHUE TPUMEHATh NPUOOPETEHHBIC 3HAHUS M
YMCHUS;

dbopMHUpOBaTE  YMEHHS ~ ONPEACTATh  TOHSTHSI,
co37aBaTh OOOOIICHMS, YCTaHABJIMBATh AHAJIOTHH,
KJ1accu(uIUpoBaTh;

dbopMupoBaTh yMeHUue bopmynupoBaTh
COOCTBEHHOE MHEHHE;

pa3BUBaTh ~ MOTHBBI W  HMHTEPECHl  CBOEH
MMO03HABATEILHOM JIEITEILHOCTH;

BOCIIUTHIBATh ~ CO3HATEIBLHOTO  OTHOIICHUS K
npoiieccy

Paspea 4.
DJIeMeHThI TeOPUH
BEPOATHOCTEH

(dbopMHUpOBaTH CHOCOOHOCTH OCO3HAHHOTO BHIOOpA U
IIOCTPOEHUS IaIbHEeUIIen VHIUBUIYaJIbHON
TPACKTOPHH;
dbopMUpOBaTH yMEHHE OCYIIECTBISATH KOHTPOIIb
CBOEH JIESATENBbHOCTH B IMPOLECCE JOCTHUKEHUS
pe3yJbTaTa;




dhopmupoBaTh YMEHHE dhopmynupoBaTh
COOCTBEHHOE MHEHHUE;

dbopmMupoBaTh YMEHHE BHAETh MAaTEMaTHYECKYIO
3a/lauy B KOHTEKCTe MPOOJIEMHOM CUTyallud B
OKpY>KaloIlleH )KU3HU;

dbopMupoBaTh yYMEHHE MPEACTABIATH pPe3yJbTar
CBOEH JeATEIIbHOCTH,

dbopMupoBaTh yYMEHHE KOHTPOJUPOBATH IIPOIIECC
CBOEH MaTeMaTHYECKOH JIeATSIILHOCTH;
dbopmMupoBaTh yMEHHE KOPPEKTHPOBATH  CBOHU
IEUCTBUS B COOTBETCTBHM C H3MEHSIOIIECHCS

CUTYyallUEH;
dhopmupoBaTh [IECJIOCTHOE MHPOBO33pEHHE,
COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO

pa3BUTHUS HAYKU;
dbopMUpOBaTH  YMEHHS  ONPEACIATh  IOHSTHS,
co37aBaTh O0OOIIEHMs, YCTaHABJIUBATh AHAJIOTHH,
KJIacCU(UIIUPOBaTh. pPa3BUBaTh TOTOBHOCTh K
caMo00pa30BaHUIO U PEIICHUIO TBOPUSCKUX 3a/1a4;
(dhopMHpOBaTH YMEHHUE COOTHOCHUTH CBOM JICHCTBUS
C TUTAHUPYEMBIMU PE3yJIbTaTaMHU.

IToBTOpEHUE U
cucTeMaTH3alus
y4e0HOro MaTepuaja

dbopMupoBaTh yMEHHUS  ONPENCIATh  TMOHATHUS,
co3faBaTh OOOOIIEHUS, YCTAaHABIMBATH aHAJIOTHH,
KJIacCU(UIIUPOBATD;

dbopMupoBaTh YMEHHE BHAETh MAaTEMaTHYECKYIO
3a/1auy B KOHTEKCTE TMPOOJIEMHOM CUTyallud B
OPYTUX TUCLHMILUIMHAX, B OKPYXKAIOLIEH XKU3HHU;
ONEpPUPOBATh MOHATHUSIMU CIyYalHOW BEJIMYHUHBI,
pacnpeneneHus BEPOSITHOCTEN CIy4aliHOU
BEJINYMHBI;

UCIIOJIb30BaTh COOTBETCTBYIOIIUA MATEMATUYECKUI
anmapar s aHaliu3a W OUEHKU CIy4alHbIX
BEJINYMH;

dbopMUpoBaTh yMEHHE BHJIETh MAaTEMAaTUUYECKYIO
3a/lauy B KOHTEKCTE MPOOJIEMHOM CUTyallud B
OKpYKaroIleH )KU3HU;

(dbopMUpOBaTH yMEHHE OCYIIECTBIATH KOHTPOIIb
CBOEH JIESATEIBHOCTH B IMPOLECCE JTOCTUXEHUS
pe3yJibTaTa;

pa3BHBaTh TOTOBHOCTH K CaMOOOpa30BaHUIO U
PELICHUI0  TBOPYECKMX  3aJa4, BOCHUTHIBATH
KYJbTYpPYy OBEJICHUS HA YPOKE;

MeTtanpeamMeTHble pe3yJbTaThl 0CBOCHHUSI 00y4al0IIMMHUCS NPeaMeTa
“MartemaTHuKa: ajaredpa u Ha4YaJIa MATEMATHYECKOr0 AHAIN3A”:




® YMEHHME CaMOCTOSITEJIbHO OIpEleNATh LEIM CBOEH JesATeIbHOCTH, CTaBUTh U
dopmynupoBaTh 1711 ceOst HOBBIE 33/1a4H B yuéoe;

® yYMEHHE COOTHOCHTH CBOM ACWCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEW JEATENBHOCTH B IPOLECCE JOCTHKEHHS pe3yNbTaTa, OMpPEIeNsiTh CIOCOObBI
JeMCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUN M TpeOOBaHUI, KOPPEKTHPOBATH CBOW JICHCTBHS B
COOTBETCTBUM C U3MEHSIOILEHCS CUTYalUei;

® YyYMEHHME CaMOCTOSITEJbHO IPUHMMATh pEIIEHHs, MPOBOJUTH AaHAIM3  CBOEH
JeSITeIbHOCTH, IPUMEHSTh PA3JIM4YHbIE METO/bI I03HAHMS;

® BRBIAJCHUE HABbIKAMM I103HABATENbHOM, y4eOHO-HUCCIIEAOBATENbCKOM M IMPOEKTHOU
NeSITeTbHOCTH;

e (dopmupoBaHWE  TOHSATHMHOTO  ammapara, YMEHHUs  CO3/aBaTb  0000IIeHUS,
yCTaHaBJIMBATh AaHAJIOTUH, KIACCH(PHUIIMPOBATH, CAMOCTOSTEIHLHO BEIONPATh OCHOBAHMS M KPUTEPUU
JUIs KJaccu(UKaIum;

® YyMEHHME YCTaHABIUBaTb IPUYUHHO-CIEJICTBEHHbIE CBSI3U, CTPOMUTh JIOIMUYECKOE
paccykIeHue, yMO3aK/IoueHne (MHIYKTUBHOE, IelyKTUBHOE U 110 aHAJIOTUHN) U JeJaTh BHIBOJIbI;

e (opMHpOBaHHE KOMIIETEHTHOCTH B OOJAaCTH HCHOJIb30BaHUSA HMH(DOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

®  yMEHHE BUJCTh MATEMaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHOM CUTYaIlMH B APYTHX
TUCHUTUTMHAX, B OKPYXKAIOIICH JKU3HU;

® yYMEHHE CaMOCTOSTEIFHO OCYIIECTBIATH MOWUCK B Pa3IUYHBIX HMCTOYHHKAX, OTOOD,
aHaM3, CHUCTEeMATH3alUI0 H Kilaccuukanuioo WHPOpMAuu, HEOOXOAWMOW ISl peIIeHUs
MaTeMaTHUYeCKUX Mpo0iieM, PeJICTaBIIATh €€ B MOHATHON (opMe; IPUHUMATh pEeIlIEHHE B YCIOBHSIX
HEMOJIHOM WK U30BITOYHON, TOUHON MM BEPOSTHOCTHOM MH(POpPMALMU; KPUTUYECKH OLIEHUBATh U
UHTEPIPETUPOBATH UHPOPMALUIO, IT0JIyYaEMYIO U3 Pa3IMUHbIX HCTOUYHUKOB;

® yMEHHME HCIOJb30BaTh MAaTEMATHYECKHE CPEJCTBA HAIMAAHOCTH (rpaduKu, TaOIMLIbI,
CXEMBI U JIp.) AJIs MIUTIOCTPALMU, HHTEpIpETalluy, apryMEeHTaL|H;

® yMEHHE BBIJBUTATh THIOTE3bl NMPHU PEIICHUH 33/1a4M, MOHMMAaTh HEOOXOAMMOCTH HX
TIPOBEPKH;

® [IOHMMaHWE CYIIHOCTH AITOPUTMHUYECKHUX TMPENNUCAHUNA M YMEHHE JEeHCTBOBATh B
COOTBETCTBUH C TPEIJIOKEHHBIM aJITOPUTMOM.

B cghepe pazeumua peryiiTHBHBIX YHMBEPCAJIBHBIX YU4eOHBIX 1eHCTBHIA
Yuenux nayuumcs:

®  [IeJIeNoaraHnio, BKIIIOYas MOCTAHOBKY HOBBIX LieNed, mpeoOpa3oBaHue MPaKTHYECKON
3a/1a4M B II03HABATEIIbHYIO;

®  CaMOCTOSITEIbHO AHAJIU3UPOBATh YCIOBUS JOCTHKEHMsI LE€IM Ha OCHOBE Ydéra
BBIJIEJICHHBIX YUUTEJIEM OPUEHTUPOB JIEHCTBUS B HOBOM y4e€OHOM MaTepuae;

® [UIaHMPOBATh IMYTH JOCTUXKEHUS IIeeH;

®  yCTaHaBIUBATh II€JIEBbIC PUOPUTETHI;

®  yMETb CAMOCTOSTENBHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIIATH UM;

® [IPUHHUMATH PELICHUs B MPOOIEMHON CUTyallud Ha OCHOBE IEPETOBOPOB;

®  OCYIIECTBJISATH KOHCTATUPYIOIIMM U MPEJBOCXUIIAOIINNA KOHTPOJIb IO PE3YJIbTaTy U IO
croco0y AeWCTBUS; aKTYaJIbHbIM KOHTPOJIb Ha YPOBHE MPOU3BOJILHOIO BHUMAHUS;

® aJIeKBaTHO CaMOCTOSITENIbHO OLIEHUBAaTh IPAaBUJIBHOCTb BBIMOJHEHUS] JEHCTBUS H



BHOCUTh HEOOXOJMMbIE KOPPEKTHBBI B HCIOJIHEHUE, KAK B KOHIIE JEHCTBMS, TaK U MO XOIYy €ro
peanu3anuy;

® OCHOBaM IIPOTHO3MPOBAaHUS Kak TMpeNBUIACHUA Oyaymux COOBITUH U Pa3BUTHSA
pouecca.

Yuenuk noayuum 603MOMHCHOCHIb HAYHUUMbCA?

®  CaMOCTOSITEIBHO CTABUTh HOBBIC YUCOHBIC IIETH U 3a1aUH;

® [IOCTPOCHHMIO KM3HCHHBIX IJIAHOB BO BPEMEHHOM NEPCIICKTHUBE;

® [puU IUIAHUPOBAHMM JOCTIDKCHUS IIEJIEH CaMOCTOSTENbHO, IIOJIHO M aJCKBATHO
YYHUTHIBATh YCIOBHS U CPEJICTBA X JOCTHIKCHHS,

® BBUICTNTh ABTEPHATUBHBIC CIIOCOOBI JOCTHKCHHSI LMW W BBIOMpaTh Hambosee
3¢ PeKTUBHBIH c110CO0;

® OCHOBaM CaMOpPETYJSMA B Y4eOHOW ¥ TO3HABATEILHON IesATeNbHOCTH B (opme
OCO3HAHHOTO YIPABICHUS CBOMM IOBEJCHUEM H JICATEIHHOCTHIO, HAMPABICHHONW Ha JTOCTHXKEHUE
MOCTaBJIECHHBIX 1IETIEH;

®  OCYIICCTBIISATh IMO3HABATENIBbHYIO PE(IEKCHI0O B OTHOIIEGHWU ACUCTBUN MO PEHICHUIO
yueOHBIX ¥ MMO3HABATEIbHBIX 33/1a4;

® aJIcKBAaTHO OIIGHUBATh OOBEKTUBHYIO TPYIAHOCTh Kak Mepy (aKTUYECKOro WIH
MIPEIITOJIaraeMOr0 Pacxo/ia PeCypcoB Ha PEIICHHE 3a/1a4H,

® QJICKBAaTHO OIICHMBATh CBOM BO3MOXKHOCTH JIOCTIDKEHHUS IIETTU  OMPEICIIEHHOM
CJIOXKHOCTH B Pa3IMYHBIX chepax caMOCTOSATEIIHPHON ACSITETbHOCTH;

® [pwiarath BOJICBBIC YCWJIMS M TPEOJOJCBATh TPYAHOCTH W TPEMATCTBUS Ha IyTH
JOCTHIKCHHUS IIEJICH.

B cghepe pazeumua KOMMyHMKATHBHBIX YHHBEPCAIbHBIX YU4eOHBIX JeCTBUIH
Yuenux nayuumca:

® VYUYUTHIBATh pa3Hble MHEHHUS U CTPEMHUTHCS K KOOPAWHAIMU DPA3IHYHBIX MO3UIMHA B
COTPYJIHUYECTBE;

® (opMynHpoBaTb COOCTBEHHO€ MHEHHE U  TMO3WIMI0, apryMEHTHpPOBaTh U
KOOPJIMHHUPOBATH €€ C TO3UIUSAMHU MApTHEPOB B COTPYTHUIECTBE IMPHU BHIPAOOTKE OOIIETO PEIeHUS
B COBMECTHOM JIeSITEILHOCTH,

®  yCTaHABIMBAaTh W CPaBHUBATh pPa3HbIC TOYKH 3pPEHUS, TPEKIE YeM IMPUHUMATH
pelleHus U IeTaTh BHIOOP;

®  apryMEHTHUPOBATH CBOIO TOUKY 3PEHHs, CIIOPUTh W OTCTAaUBaTh CBOKO TMO3HIIMIO HE
BpaXJIeOHBIM JIJISl OTIMOHEHTOB 00pa3oM;

®  3a7aBaTh BOIPOCHI, HEOOXOJIMMBIC NAJISI OpPraHU3alud COOCTBEHHOW MAEATEIHHOCTH U
COTPYIHUYECTBA C TAPTHEPOM;

®  OCYIIECTBIATH B3aMMHBIH KOHTPOJIb M OKa3bIBaTh B COTPYIHUYCCTBE HEOOXOIMMYIO
B3aMMOITOMOIITb;

®  QJICKBATHO WCIOJL30BaTh Peyb IS TUTAHUPOBAHHS U PETYJISIIUN CBOCH JIEATEIBHOCTH,
peIIeHUs Pa3IMIYHBIX KOMMYHHUKATHBHBIX 32/1a4;

®  BJAJIETh YCTHOW U MUCHMEHHOW PEUbIo;

® OpraHu3oBBIBATH H IUIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUHUTENEM H
CBEPCTHUKAMH, OTPEENIATh e U (YHKIIUU YIACTHUKOB, CIOCOOBI B3aUMOICHCTBHS,



®  [UIaHWPOBATh OOIIHE CITOCOOBI pabOTHI;

®  OCYHIECTBJIATH KOHTPOJIb, KOPPEKIIUIO, OLICHKY ICHCTBHM mapTHEPA, yMETh YOeXKIaTh;

e paborarh B Tpymme — YCTaHABIWBaTh pabouyue OTHOWICHUS, 3PPEKTUBHO
COTPYAHUYATD U CIIOCOOCTBOBATH MPOAYKTUBHON KOOIEPAIIHH;

®  UHTErpUpPOBATHCS B IPYIIY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOJEHCTBHE
CO CBEPCTHUKAMHU U B3POCIIBIMU;

Yuenuk noJiyuum 603MOICHOCHb HAYUUMbCA?

®  YYHUTHIBaTh U KOOPAMHUPOBATH OTIWYHBIC OT COOCTBEHHOMW IMO3HMIIMH JAPYTHX JIIOACH B
COTPYIIHUYECTBE;

®  YUYUTHIBATh Pa3HbIC MHECHUS U UHTEPECHI U 0OOCHOBBIBATh COOCTBEHHYIO MTO3HUITHUIO;

® [IOHMMATh OTHOCHUTEIILHOCTh MHCHUIN U TIOJIXOOB K PEIICHUIO MPOOJIEMEI;

® [POAYKTHBHO pa3pemiath KOH(IUKTH Ha OCHOBE Y4€Ta MHTEPECOB M TO3MUIMI BCEX
YYaCTHUKOB, TIOMCKa ¥ OIEHKMA AaJIbTePHATUBHBIX CIOCOOOB pa3pemieHus KOH(IUKTOB;
JIOTOBApUBATHCA U MPUXOAUTH K OOILIEMY PEIICHHI0 B COBMECTHOM JEATEeIbHOCTH, B TOM YHCIE B
CUTYyallMU CTOJKHOBEHUS! HHTEPECOB;

® Oparp Ha ce0s HMHHUIMATUBY B OpPraHU3allMd COBMECTHOTO JAEWUCTBUS (IEIOBOE
JUJEPCTBO);

® OKa3bpIBaTh MOJAEPKKY M COJCHUCTBUE TEM, OT KOTO 3aBUCUT JOCTHKEHUE LEIU B
COBMECTHOH ICATCIBHOCTH;

® OCYIICCTBIISATh KOMMYHHUKATHBHYIO  pe(JEeKCHI0 Kak  OCO3HAaHHUE  OCHOBAHHIA
COOCTBEHHBIX JEHCTBUN U JEHCTBUIM MapTHEPA;

® B IIpollecCe KOMMYHHMKALIMK JOCTaTOYHO TOYHO, [TOCJIEI0BATEIBHO U MOJHO NepeaaBaTh
napTHEPY HEOOXOIUMYI0 HH(POPMAIIHIO KaK OPUEHTHUD VIS TOCTPOCHUSI JEHCTBUS;

® BCTymaTh B JMAJIOT, a TAaKKE€ y4aCTBOBATh B KOJJIEKTUBHOM OOCYXIEHUHU MpoOieMm,
y4acCTBOBATh B IUCKYCCHUH U apT'yMEHTUPOBATh CBOKO TTO3ULIUIO.

B cgpepe pazeumus nozHaBaTeJbHBIX YHHBEPCAIbHBIX Y4e€OHBIX JeiCTBHI
Yuenuk nayuumca:

® OCHOBaM pealTU3aliy MPOSKTHO-HCCIIETOBATEIIBCKON e TEIIEHOCTH,

®  OCYIICCTBIIATh PACHIMPEHHBIM TOHWCK WH(OpPMAIMA C WCIOJIB30BAHUEM PECYpPCOB
6ubnuorek u cetu MHTEpHeT;

®  Co37aBaTh U MPeOOPa30BBIBATH MOJICH U CXEMBI JJIsl PeLICHUS 3aa4;

® OCYIIECTBIATH BbIOOp Haubonee d>PGPEKTUBHBIX CHOCOOOB pelIeHUs 3aaad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIOBHIA;

®  JaBaTh OMpEJIEICHHUE MTOHITHSIM;

®  OCYIICCTBIISATH CPABHCHHE W KJIACCH(PHUKAITUIO, CAMOCTOSITEIILHO BBIOMpAs OCHOBAHUS U
KPUTEPUH T YKa3aHHBIX JIOTHYECKUX OIEpaInii; 0000maTh MOHATHS;

®  CTPOUTH KIacCH(DHUKAINIO HAa OCHOBE OTPHIIAHUS;

® CTPOUTH JIOTHYECKOE pacCyXJCHHE, BKIIOYAIONICe YCTAHOBJICHUE IMPUIHHHO-
CIIEICTBEHHBIX CBS3€EH;

® CTPYKTYpUpOBaTh TEKCTHI, BKJIIOYas yYMEHHE BBIJCNATH TJIABHOE M BTOPOCTEIECHHOE,
TJIaBHYIO UJCI0 TEKCTa, BRICTPAUBATh MOCIEA0BATEIHHOCTh OMUCHIBAEMBIX COOBITHH.



Yuenuk noOJiyuum 603MOICHOCHb HAYUUMbCA?>

OCHOBaM pe(ICKCUBHOTO YTEHHUS,
CTaBUTH POOJIEMY, apPTyMEHTHPOBATD €€ aKTyalbHOCTb;
BBIJIBUTATh TUIIOTE3BI O CBA3AX M 3aKOHOMEPHOCTSX COOBITHH, MPOILIECCOB, 0OBEKTOB;

OpPraHU30BBIBATH HCCIICIOBAHUE C 1IEJIbIO TPOBEPKHU TUIIOTE3;
® JenaTh YMO3aKIIOYEeHHUS (MHAYKTUBHOE M 10 AHAJIOTMHM) U BBIBOABI Ha OCHOBE
aprymeHTanuu

IIpenmeTHble pe3yJbTaThl OCBOEHHMSI OOy4YalIIMMHUCH mnpeaMera “Maremaruka:
ajredpa M HA4YaJIa MATEMATH4YECKOI0 aHAJIN3a”:

e  chOpMUPOBAHHOCTH IMPEJCTABICHUI O MaTEeMAaTUKe KaK YaCTH MUPOBOI KyJIbTYpPHI U O
MeCTe MaTeMaTHKH B COBPEMEHHOW IMBWJIM3AIMM, O CHOCOOaxX OINMCAaHUS Ha MaTeMaTHYeCKOM
A3BIKE SBJICHUN PEaNbHOTO MUPA;

® CcPOpMUPOBAHHOCTH MPEJCTABICHUNA O MAaTEMAaTUYECKUX MOHITHSIX KaK O Ba)XKHEHIINX
MaTeMaTUYECKUX MOJENAX, MO3BOJIIOIIMX ONUCHIBATH M HU3y4YaTh Pa3HbIC MPOLIECCHI U SIBJICHUS;
MMOHUMaHUE BO3MOKHOCTH aKCMOMATUYECKOTO MTOCTPOEHUS MATEMAaTUUYECKUX TEOPUH;

®  BJIAJICHHE METOJaMH JI0KA3aTEJIbCTB U AJTOPUTMOB PELICHUS;, YMEHUE UX MPHUMEHSATD,
MIPOBOJIUTH JOKA3aTEJIbHbIE PACCYXKICHUS B X0/I€ PEIICHUS 3a/1a4;

® BIJIAJICHUE CTAaHAAPTHBIMU MPUEMAMU PELICHUS PALMOHAIBHBIX U HPPALMOHAIBHBIX,
MIOKa3aTeNIbHbIX, CTEHNEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUM M HEPABEHCTB, HUX CHUCTEM;
HCII0JIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPAMM, B TOM YMCIIE€ JJI1 MOMCKA IYTH PELICHUS U
WJUTFOCTPALIMY PELIEHUs] YPAaBHEHUIN U HEPABEHCTB;

® Cc(hOpMHUPOBAHHOCTh TMPEICTABICHUI OO0 OCHOBHBIX IIOHSTHSX, HIEAX W METOoJax
MaTE€MaTH4YeCKOro aHaJIn3a;

® CcPOpMHUPOBAHHOCTH TPEICTABICHUM O Tpoleccax ¢  SBICHUAX, HMEIOLIIUX
BEPOSITHOCTHBIA XapakTep, O CTATUCTHUECKUX 3aKOHOMEPHOCTSX B pealbHOM MHUpE, 00 OCHOBHBIX
MOHATHUAX JJIEMEHTAPHOM TEOPUM BEPOSATHOCTEW; YMEHUN HAXOIAUTh U OLEHHUBATh BEPOSITHOCTH
HACTYIUICHHUSI COOBITUN B MPOCTEHIIMX MPAKTUYECKUX CHUTYaIMSX M OCHOBHBIE XapaKTePUCTUKU
CIIy4alHbIX BEJINYUH;

® BIAJICHUE HABBIKAMU HCIOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM MpH
peleHuu 3aay.



e Ilnanupyemble pe3yJbTaThbl 00y4eHHsI M0 MPeIMeTy
«MaTtemaTuka: ajiredpa 1 Ha4YaJIa MaTeMaTHYECKOr0 AHAJIN3a»
(0a30BbIi1 ypOBeHbD).

10 xaacc
Yuciia 1 BeJINYNHBI

YUYEeHUK Hayuumcs.:

® OIepupoBaTh IMOHITHEM «paJMaHHAs MEpa YIJa», BBHINOJHATH MPEOOpa3OBaHUA U3
paguaHHON MephI B TPAyCHYIO U U3 TPALyCHON MEpHI B paJUaHHYIO;

YUYEHUK ROJIYHUM 603MONHCHOCHb:

® HCIIOJIB30BAaTh Pa3JIMYHBIC MCEPBI HM3MCPCHUS YIJIOB IIPH PCIICHHU TI'COMETPUUCCKHUX
3aJa4, a TaKXKC 3aaa4 U3 CMCXKHBIX JUCIUIIINH,

Bripakenus

YUYEHUK Hayuumcs.:

®  OIEepUPOBATH MOHATUAMU KOPHS N-U CTEIIEHH, CTEIICHU C PALlMOHATIbHBIM ITOKA3aTEIIEM,
CTEIEHNU C ACHUCTBUTEIBHBIM I10KA3aTEIIEM;

® [IPUMCEHATb IOHATUS KOpPHSA N-H CTENEHH, CTEIEHH C PALMOHAIBHBIM II0KA3aTENIEM,
CTEIICHN C JCHUCTBUTEIBHBIM II0KA3aTEIEM M MX CBOMCTBA B BBIYMCIICHUAX U IIPU PELICHUM 33/a4;

®  BBHINOJHATh TOXKJECTBEHHbIE MPEOOPa30BaHUs BBIPAKEHUN, COAEPKALIUX KOPEHb N-i
CTEIIEHH, CTEIIEHU C PALIMOHAJIBHBIM IIOKA3aTeIeM, CTEIIEHU C IEUCTBUTEIBHBIM II0KA3aTEIEM;

®  OIepUpoBaTh IMOHATUSAMU: KOCHHYC, CHHYC, TAHI€HC, KOTaHI€HC YyIJla II0BOPOTA,
apKKOCHHYC, apKCUHYC, ADKTaHT'€HC U apKKOTAHTE€HC;

®  BBINOJHATH TOXKIECTBEHHBIE MPEOOPA30BaHUSI TPUTOHOMETPUUYECKHUX BBIPAKECHHM.

YHYEHUK ROJydHum 603MONICHOCHLb:

®  BHINOJHATH MHOTOLIATOBBIE MPEOOPa30BaHMs BBIPAKECHUH, IPUMEHSIS ITUPOKHIA HAOOP
Croco00B U NPUEMOB;

® [IPUMEHSTh TOXXICCTBEHHBIC INMPEOOpa3OBaHMS BBIPAKEHUH IS pEUICHUs 3a1ad H3
Pa3IMYHBIX Pa3JeoB Kypca.

YPaBHeHI/Iﬂ U HEPABCHCTBA

YUEeHUK Hayuumca:

®  pelarh HppalMOHAIbHBIE, TPUTOHOMETPUYECKHE  YpPAaBHEHUS, HEPABEHCTBA M HUX
CHCTEMBI,

® [IOHMMATh YpPaBHEHHE KaK BAXKHEHIIYI0 MAaTeMaTUYECKYH0 MOJENb JJIsI ONMHCAHUS U
M3Yy4YeHUs Pa3HOOOPA3HBIX peaJbHBIX CHUTYyallui, peniaTh TEKCTOBBIC 3aJa4yd alreOpandecKum
METOJI0M;

®  TIPUMEHATH rpadUyecKue MPeACTaBICHUS AJIs UCCICIOBAHMS YPABHEHHIA.



YUYEHUK ROJIYHUM 603MOINICHOCHb:

® OBJIAJNETh MNpUEMAMHM PCIICHUS YPABHCHMM, HEPAaBEHCTB M CHCTEM YPaBHCHMIA,
IOPUMEHATh anmnapar ypaBHEHHMH sl pelleHMs] Pa3HOOOpPa3HbIX 3a/1ad U3 MaTeMaTHKH, CMEKHBIX
[IPEIMETOB, IPAKTUKU;

®  [PUMEHATH rpaduyeckre MpeACTaBICHUS JUIsl UCCIICAOBAHMS YPAaBHEHHIA, HEPABEHCTB,
CUCTEM YPAaBHEHMM, COJIEPKALINX [TaPAMETPBHI.

DOYyHKIUH
YUEHUK HAYYuUmcs:

® T[OHMMAaTh M UCIOJB30BaTh  (PYHKIMOHAIBHBIE TOHSATHS, S3bIK  (TEPMHHBI,
CUMBOJIMYECKUE 0003HAUCHUS);

® BBINMOJHATH IOCTpOeHHE TpadukoB (DYHKIMI C TOMOIIBI0 TIE€OMETPUUYECKHX
npeoOpa3oBaHMiA;

®  BHIIOJNHATH IIOCTPOCHHE TPABUKOB BHAA Y = /X , CTCNECHHBIX, TPHTOHOMETPHYECKHUX,
00paTHBIX TPUTOHOMETPHUUECKUX (YHKIIHIA;

®  1CCleoBaTh CBOWCTBA (QYyHKIUH;

® [OHMMATh (QYHKIHMIO KaK BaXHEHUIIYI0 MaTEeMaTHYeCKyl0 MOJENb [UJIsl OMHCAHUS
MIPOLIECCOB U ABIIEHUHN OKPYKAIOIIEro MUPA, MPUMEHITh (PYHKIIMOHAIBHBIN SI3bIK JJI OMUCAHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEX Ty (PU3NICCKUMU BEIIMIMHAMH.

YHEHUK nOoJydum 603MONICHOCHLb:

®  [IPOBOJMTH MCCIIEOBAHUS, CBI3aHHBIC C M3YYEHUEM CBOWCTB (DYHKIMI, B TOM YHCIE C
HCIIOJIb30BAaHNEM KOMIIBIOTEPA;

®  JICNOJIb30BaTh (DYHKIIMOHAIBHBIE MPEACTABICHUS M CBOWCTBA (DYHKUWH IS PEUICHHUS
3a/1a4 U3 Pa3IMYHbIX Pa3JeNIOB Kypca MaTEMAaTHKH.

9J1IeMeHTbl MATEMATHYECKOI0 aHAJIN3a

YUE€HUK Hayuumca:

MMOHUMAaTb TCPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHYIO C IOHATUAMU HpOHSBOJIHOﬁ;
peiiaTh HEPABECHCTBA METOAOM MHTCPBAJIOB;

)

)

®  BBIYKCIATH IPOU3BOJHYIO (DYHKIINH;

®  CIIOJIBb30BaTh IPOM3BOIHYIO /Ul UCCIIEI0BAHMS U IOCTPOCHUS I'paUKOB (DYHKIIMIA;
®  [IOHMMAaTbh T€OMETPUUYECKUI CMBICI IPOU3BOIHOM;

YUEHUK NOJIYYUM 603MONHCHOCHIb:

e cdopMHpOBaTh MpeACTaBICHUE O Mpesese QYHKIHH B TOUKE;
e cdopMHpOBaTH MPEACTABICHNE O MIPUMEHEHUN T€OMETPUUECKOTO CMBICIIA TPOU3BOTHON
B Kypce€ MaTeMaTUKH, B CMEXHBIX JUCIUIUINHAX.

11 kaacce

Yuciia 1 BeJTUIHNHBI



YUECHUK Hayuumca:

® ONCprupoOBaTh IMOHATHEM  «KOMIIJICKCHOC YHCJIO», BBIIIOJHATH apI/I(l)MeTI/I‘IeCKI/Ie
onepanr ¢ KOMIIJICKCHBIMU YHCJIaMU;

® I/I306pa)KaTB KOMIIJICKCHBIC Yypciaa Ha  KOMILIGKCHOM IIJIOCKOCTH, HaxoauThb
KOMIIJICKCHYIO KOOPAHWHATY YUCJIa.

YUECHUK nOoiydum 603MOHCHOCHIb:

® IIPUMEHATH KOMIUICKCHBIC YHCJIa AJId PCIICHUA aJ'IFC6paI/I‘ICCKI/IX ypaBHeHHfI.

Boipaxkenust
YUEHUK HayYumcsa:

[ ONneprupoBaTh NOHATHUAMHA CTCIICHU C I[GflCTBHTGHBHBIM IIOKa3aTciicM, JIOFapI/I(I)Ma;

® MNPUMCHATDb IIOHATHUSA CTCIICHU C HeﬁCTBHTeHBHLIM II0Ka3aTcJIEM, norapnq)Ma Hn HuX
CBOMCTBA B BBIYHUCICHUSAX U IIpyu pCHICHUH 3a1a4;

® BBIINIOJIHATE TOXACCTBCHHBIC Hp606p330BaHI/I$I BBIpa)KeHHﬁ, (6071(5]0); (x:111150.¢ J'IOFapI/IQ)MBI,
CTENEHU C JeHCTBUTEIbHBIM II0KAa3aTcCJIEM,

JYHUEHUK NOJIYyHUM 603MOINHCHOCMb:

®  BLINOJHATH MHOTOIIATOBBIE MPE0Opa3OBaHus BBIPAKEHUHN, MIPUMEHSSI IUPOKUIT HAbOP
Croco00B U MPUEMOB;

® TIPUMEHSTH TOXIECTBEHHbIC IMPEOOpa30BaHUs BBIPAKEHUH [UIS pEUICHHS 3ajgad M3
Pa3JIMYHBIX pa3zesoB Kypca.

YPaBHeHI/Iﬂ U HEPAaBCHCTBA
YUE€HUK Hayuumca:

® peliaTh MOKa3aTCIbHBIC U norapmbMqucxne YpaBHCHM:, HCPABCHCTBA U UX CUCTCMBI;
® IMOHUMAaThb YPAaBHCHUC Kak Ba)KHGI\/'IHI}Ho MaTeMaTU4YCCKYI0 MOJCIb I OIIMCAaHUA U

M3Y4YEHUs Pa3HOOOpPA3HBIX peaJbHBIX CHUTYyalluid, peniaTh TEKCTOBBIC 3aJa4yM alre0pandecKum
METOJI0M;

® MNPUMCHATDH l"paCI)I/I‘-IeCKI/IC NpEACTABJICHUA IJId UCCIICJOBAHUA ypaBHeHHﬁ.
YUECHUK noiydum 603MONHCHOCHIb:

® OBJIAJETh MNpUEMAMHM PEIIECHUS YPAaBHEHWM, HEPAaBEHCTB M CHUCTEM YpPaBHEHMIA;

MNPUMCHATH allrapar ypaBHeHI/Iﬁ UL pCHICHUA pa3H006p33HBIX 3aga4 U3 MAaTCMAaTHKHU, CMCKHBIX
MNpeaAMCTOB, ITPAKTUKH,

® [pPUMEHSTH rpaduyeckue MpeACTaBIeHUs Ul UCCIEOBAHUS ypaBHEHUH, HEPABEHCTB,
CHUCTEM YpaBHEHHUH, COJAEPKAINX TapaMETPHI.

DOyHKIUH

YUYEeHUK Hayuumcs.:



® [OHMMAaTh W  UCIOJB30BaTh (YHKIHUOHAJIBHBIC TOHATHSA, S3BIK  (TEPMHUHBI,
CUMBOJINYECKUE 0003HAUCHUS);

®  BEHINONHATH MOCTpoeHHEe TpadukoB (QyHKIHA C TMOMOMIBI0 T'C€OMETPUUYECKUX
npeoOpa3oBaHMUIA;

®  BEHITNOJHSATH MOCTPOSHUE IPAPUKOB MOKA3ATEIBHBIX U JIOTAPUPMUICSCKUX (DYHKIIUH;

®  JCClIeIOBaTh CBOMCTBA (DYHKIIHIA;

® [OHMMATh (YHKIHMIO KaK BaXHEHITYI0 MAaTeMAaTHYECKYH) MOJENb JUIsl OIUCAHUS
MIPOIIECCOB M SIBJICHUI OKPYXKAIOIIET0 MHUPA, MPUMEHATHh (PYHKIIMOHAIBHBIA SI3bIK JUIsI ONIMUCAHUS U
HCCJICIOBAHMS 3aBUCUMOCTEH MKy (GU3HUCCKUMU BETMIHMHAMM.

YUECHUK noiydum 603MOHCHOCHIb:

®  [IPOBOJUTH MCCIIEJOBAHUS, CBI3aHHBIC C M3YYEHUEM CBOWCTB (DYHKIHMI, B TOM YHCIE C
UCIIOJIB30BaHUEM KOMIIBIOTEPA,;

®  JICNOJIb30BaTh (DYHKIIMOHAJIBHBIE MPEACTABICHUS M CBOWCTBA (DYHKUWHN IS pEUICHUS
3a/1a4 U3 Pa3IMYHbIX Pa3JeNIOB Kypca MaTEMAaTHKU.

9J1eMeHThI MATEMATHYECKOI'0 aHAJIH3a

YUE€HUK Hayuumca:

® [IOHMMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C IOHSATUSMHU [1€PBOOOpPA3HON U
WHTErpaja;

® pemaTh HEPAaBEHCTBA METOJOM MHTEPBAJIOB;

®  BBIYMCIATH IEPBOOOPA3HYI0 (DYyHKIMMY;

®  BEIUUCIIATH ONPENEIEHHBIN UHTErpall.

YUECHUK nojiydum 603MONHCHOCHIb:

e cdopMupoBaTH INpeJCTaBIEHUEe O NMPUMEHEHHWU MHTEerpaja B Kypce MaTeMaTHKH, B
CMEXXHBIX TUCIMITIMHAX;
® copMHUPOBaTh U YIIIYOUTh 3HAHUS 00 UHTErpae.

BeposiTHOCTB M cTaTHcTHKA. PaboTa ¢ JaHHBIMHU

Bbll’lyCKHuK Hayvumcsa:

® pemaTh KOMOMHATOpPHBIE 3a/ladyll Ha HAxXOXKACHHE KOIWYeCTBA OOBEKTOB WIIH
KOMOMHAIIHIi;

® npumMmeHsTh hopmyny 6mHoma HeroToHa /1t peoOpa3oBaHus BRIPAKECHHI;

®  ICTOJB30BaTh METOJ] MAaTEeMaTHYECKOM WHIYKIMH [IJIs J0Ka3aTelbcTBa TEOPEM U
pelIeHus 3a/1a4;

®  ICTOJB30BaTh CIIOCOOBI MPEACTABICHUS M aHAIM3a CTATUCTUICCKUX JTAHHBIX;

®  BLITIOJHSATH ONEPAIMH HAJ COOBITUSIMU M BEPOSITHOCTSIMHU.

Bbll’lyCKHuK noayuum 603MONHCHOCHLb:

L] HAaYYHUTHCA ClICHHUAJIbHBIM HpI/IéMaM peiCHUsd KOMGI/IHaTOpHBIX 3aaad,
L] XapaKTCPHU30BaATh IMPOLCCChI U ABJICHUA, UMCIOIIINC BCpOHTHOCTHLIfI XapaKkTep.



3. Copep:xanue mnpeamera “MaremaTnka: ajredpa M Hayaja MaTeMaTH4eCKOro
a”Haymn3a (0a30BbIi YPOBeHb)”

10 xknacc
KomnuecTBo yacos
Ne Ha M3y4YCHUE TEMBI
I'naBa Conepxanue y4eOHOTO IpeaMeTa
/T 2yacaB | 2,54aca | 3gacas
HEJEN0 | B HEACNIO | HeIewro
1 | IloBTOpeHue u 8 10 12 Pacimmpenue TOHSATHS 4YKcia: HATypalbHBIC,
pacuupenue Hensle, panuoHalbHBIE, JCHCTBUTENBHBIC,
CBEICHUH 0 KOMILIEKCHbIE yucna. KoMmekcHble uncna u
MHOJKECTBAX, 170:¢ reoMeTpudecKas WHTEpIIpeTaIus.
MaTeMaTHYECKON ConpspkEHHBIC KOMIUIEKCHBIE YHCIa.
JIOTHIKE u JeiicTBuTenbHAS U MHHAMAs YacTH, MOJYNb U
(hyHKIISIX apryMeHT KOMIUIEKCHOTO YHCIa.
Anrebpandeckas W TPUTOHOMETpHUYECKAS
¢dopMBl  3amMCH  KOMIDIEKCHBIX  YHCell.
Apudmerrnyeckue onepanun c
KOMIUIEKCHBIMH ~ 4HclamMu.  HatypampHas
CTEeNEeHb KOMIUIEKCHOTO uwncna. Dopmyna
MyaBpa. IIpomMexyTKH 3HAKONOCTOSHCTBA
HempepslBHON  QyHKumMu. HemnpepbBHOCTH
paroHanpHON QyHKINH. MeTo HHTEpBAJIOB.
2 | CrenenHas 13 17 19 CremeHp C  paliOHANBHBIM — ITOKA3aTeNeM.
dyHKIUS CBoiicTBa  CTENEHW C  palUOHAJIBHBIM
IIOKa3aTelIeM. ToxecTBeHHbBIE
MpeoOpa3oBaHUs BHIPAKECHUN, COJEPIKAIIIX
CTETIECHH C PAllOHATBLHBIM MTOKa3aTeleM.
3 | Tpuronomerpuyec 20 23 29 Pannannas wmepa yrna. CBs3p paguaHHOMN

KHe QYHKIUH

Mepbl yria c rpagycHoil Mmepoit. Kocunyc,
CHUHYC, TAQHT€HC, KOTaHI'€HC yIJa I0BOPOTA.
OCHOBHBIE COOTHOIIEHHSI MEXAY KOCHHYCOM,
CHHYCOM, TaHT€HCOM M KOTaHI'€HCOM OJHOTO
U TOro e aprymenra. Q@opMyiibl CIIOKEHHS.
®opmynsl npuBeneHusi. @opMyiibl ABOMHOTO
W TIOJIOBUHHOTO YIJIOB. POpMYJBI CyMMBI U
pa3HOCTH CHHYCOB (KOCHHYCOB). PopMyJibl
npeoOpa3oBaHus NPOU3BEICHHS B CYyMMY.
ToxecTBeHHbIE npeoOpa3oBaHus
BBIpaXXKCHUH, coJleprKaIInx KOCHHYCHI,
CHHYCBI, TaHTCHCHI u KOTAaHT€HCHI.
[lepuonuueckue (hyHKIHH. [Tepuon
nepuouueckor GyHKMU. [TaBHBIA MEepHOI.
CgoiicTBa rpaduka nepuogndeckoi QyHKIHH.
Tpuronomerpuueckue (QYHKIUH: KOCHHYC,
CHHYC, TAaHTEHC, KOTaHTeHC. 3HAKU 3HAYEHUI
TpUroHOMeTpuYecKkuX (yHKnui. YETHOCTh M
HEYETHOCTh TPUTOHOMETPHUYECKHUX (YHKIIHH.

[lepunognuHoCcTh TPUTOHOMETPUIECKHUX
¢ynkuuii. CBoiicTBa TPUTOHOMETPHUYECKHX
¢ynkuuii. I'paduku  TPUrOHOMETPUUYECKHX
¢yHKuuii, oOpaTHBIE TPUTOHOMETPUUECKHUE
(GyHKIUH. CaoiicTBa 00paTHBIX
TPUTOHOMETPUYECKNX  (QYHKIMH W HX

rpaduKu.




Tpuronomerpuuec
KM€ ypaBHEHUSA U
HEpaBeHCTBA

10

13

15

Tpuronomerpudeckne ypaBHEHUS
(HEepaBeHCTRBA). OCHOBHBIC
TPUTOHOMETPUYECKHUE YpaBHEHUS
(HepaBeHCTBa) W METOAbI MX pCEILICHUS.
Tpuronomerpudeckue ypaBHEHHUS,
CBOJSIIUECS K anreOpanvIecKuM.
OpnHopoaHBIE YpaBHEHUS NEpBOM M BTOpOM
creneHed. PemreHne TpUrOHOMETPUYECKHUX
YpPaBHEHHH  METOAOM  Ppa3llOKEHUs  Ha
MHOKUTEIIN.

IIpousBoaHas u eé
MIpUMEHEHHUE

16

21

26

[Ipenen ¢ynkumm B Touke. HempeprIBHOCTE.
3anaun, MIPUBOJAIINE K MOHSTHIO
mpousBogHoi. IIpomsBognas ¢yHKIEM B
Touke. Tabmmma mpomsBomgHbIX. IlpaBmia
BBIUMCJIEHNS MPOU3BOJHBIX. MeXaHUUECKUH U
TE€OMETPUYECKUIT ~ CMBICT  TPOU3BOJHOM.
VYpaBHeHHE  KacaTeNbHOH K  Tpaduky
¢yaxmum.  Ilpu3naku  Bo3pacTaHus U
yObiBaHus QyHKOUH. TOYKHM JKCTpemMyma
¢yHKIIIA. MeTon HaX0XIEeHUST HAauOONBIIETO
M  HAWMEHBIIET0  3HAYeHWH  (YHKIHU.
[Moctpoenue rpadmukoB QyHKIUHA.

IToBTOpEHME 51
CUCTEeMaTH3alusl
y4e0HOTO
MaTepHaia

Htoro

70

88

105

11 xaacc

I'maBa

KonnuectBo yacos
Ha 1/13yquI/1e TCMbI

2 gaca B
HEEITI0

2,5 yaca B
HEJICITI0

3 yaca B
HEJIENIO0

Conepxanue y4eOHOTO IpeaMera

IToxaszarenbHass u
JorapupmMuIecKast
GbyHKIIIH

19

23

28

ITokazaTenbHble ypaBHEHUs (HEPaBEHCTBA).
PaBHOCUIBHEIE peoOpa3oBaHus
[OKa3aTelIbHbIX YpaBHEHHH (HEPaBEHCTB).
ITokazaTenpHble ypaBHEHUS (HEPABEHCTBA),
CBOJSIILIMECS K anreOpanvyecKuM.
Jlorapudmudeckne ypaBHEHUS
(HepaBeHCTBA). PaBHOCUITBHBIC
npeoOpazoBaHus JorapuPMHIECKHX
ypaBHeHUi#l (HepaBeHCTB). Jlorapupmudeckne
ypaBHEHHUSI (HEpaBEHCTBA), CBOIAIINECS K
anreOpanveckuM. IlokazarenpHas (QyHKIHSA.
CpoiicTBa mOKa3zaTenbHOH GYHKIUM H €&
rpadux. Jlorapudmuueckas ¢byHKUUS.
CgoiictBa norapudmudeckoid QyHKIUK U €€

rpaduk.

Wnterpan u ero
MIPUMEHEHUE

10

12

[lepBooOpaznas  ¢yHkumsa. OOwmwmii  BuA
nepBooOpasHbIx. Heonpenenéuuelii nHTETpal.
Tabnuia neppooOpasubix GyHkiui. [TpaBuia
HaxOXJEHUS  TepBOOOpa3HOW  (HYHKIHH.
OnpenenéHupli HHTErpall. ®dopmyna
HeroTona — JleitOnuma. Mertoant
HaxO0XJIeHUs Iomanu Guryp u odbéma e,




OrpaHUYCHHBIX JIMHUAMUA u

ITOBEPXHOCTAMMU.

JaHHBIMH

DIeMEHTHI
KOMOWHATOPHKH.
bunom Hprotona

10

12

Meron MaTeMaTU4YECKOI 150:010% 9017078
Coueranus. Pasmemenus. IlepecTaHOBKH.
bunom HeroToHa.

DNEeMEHTHl TECOPUU
BEPOATHOCTEMN

11

Pemenue 3amau Ha TabnuyHOE M rpaduuecKoe
MpeAcTaBlIeHue JaHHBIX. Vcrmomb3oBaHHe
CBOWCTB M  XapakTEPUCTUK  YHCIIOBBIX
Ha0bOpOB: CPemHHMX,  HAWOOJBINETO |
HAaNMEHBIIEr 0 3HAYCHUH, pa3maxa,
mucniepcuu. Pemenne 3amau Ha onpenesieHue
YaCTOTBI u BEPOSITHOCTH COOBITHH.
Bruncnenne BeposSTHOCTEH B OMNBITaX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
ncxonamu. PemieHue 3agad ¢ IpuUMEHEHHEM
KoMOuHaTtopuku.  Pemenwme  3amau  Ha
BBIUUCIICHHE BEPOATHOCTEH HE3aBHCHUMBIX
COOBITHH, TIpUMEHEeHHE (POPMYIBI CIIOKEHUS
BEPOSITHOCTEH. peleHne 3a1a4 c
IpUMEHEHHEeM Juarpamm Oilnepa, Jepesa
BEpPOSITHOCTEM, (hopMyITBI Bepuymnu.
YcnoBHas BEPOSITHOCTb. [IpaBuio
YMHOKEHHS BEPOSTHOCTEH. OpMyIia TOTHOM
BepositHocTu. Teopema bepuymnu. 3akoH
OonpImMX  uymcen.  BBIOOpPOYHBIE  MeTOT
u3MepeHus BeposATHocTed. Ponb  3akoHa
OonpmMX 4YHWCeNn B HayKe, MPHPOJEC U
o01ecTse.

[ToBTOpEHUE u
cucTeMaTH3alus
yueOHOTO
MaTepuaia

28

36

42

Hroro

70

88

105




4. TemaTuveckoe IJIAHMPOBAHUE Y4eOHOr0 Marepuajia mo mnpeamery “Maremaruka:
aJredpa u Ha4YaJ1a MaTeMaTH4YeCKOro aHaau3a (0a30Bblil ypOBeHb)

10 kaacc

3 vaca B Heneno, 35 yueOHbIX Heemb, Bcero 105 yacos

Kon-Bo
Ne ypoxka Hasanue rmasel. Tema ypoka. 4acoB B
ryiaBe/ TeMe

I'nasa 1. IloBTOpeHue U pacuiupeHue cBeJleHnil 0 PyHKUMU 12
1. Hawnbonpiree n HanMeHbIiee 3Ha4eHns GyHKIuH. YETHRIE 1 HeYETHRIE (DYHKITHH 1
2. Haunbonpiiee u HanMeHbiiee 3HaueHus] pyHKmMU. YETHBIE M HeU€THBIE HYHKIUH 1
3. Haunbonpiiee u HanMeHbiiee 3HaUeHUs] pyHKmMU. YETHbIE M Heu€THBIE HYHKIUH 1
4. [Toctpoenue rpadukoB GYHKIUH ¢ TOMOIIBIO TEOMETPHUYECKHIX MPeoOpa3oBaHUM 1
5. OO6patHas pyHKIHS 1
6. OO0patHas QyHKIHS 1
7. PaBHOCHUIIbHBIE YpaBHEHMSI 1 HEPABEHCTBA 1
8. PaBHOCHIIbHBIE YpaBHEHMSI 1 HEPABEHCTBA 1
9. MeTo HUHTEpBAJIOB 1
10. MeTto1 HTHTEpPBAJIOB 1
11. MeTto1 HTHTEPBAJIOB 1
12. Konumponvuas paboma Ne 1 no meme «Iloemopenue u pacuiupenue ceedeHuii 1

0 ynxyuuy

I'naBa 2. CrenenHas pyHKuus 19
13. CreneHHast QyHKIUS C HATypAIBHBIM MTOKa3aTeleM 1
14. CreneHHas QyHKIHSA C IEJIBIM [TOKa3aTeneM 1
15. CreneHHas QyHKIHSA C IIEJIBIM MTOKa3aTeneM 1
16.  |Onpenenenue kopHs N-i crenenu. Pynkima y = v/x 1
17.  |Onpenenenme kopHs N-if crenenu. dynkims y = Vx 1
18. CBolicTBa KOpHs N-i1 cTENEeHN 1
19. CBoiicTBa KOpHS N-I cTeneHu 1
20. CaoiicTBa KOpHS N-i cTeneHu 1
21.  |Kommponvnas paboma N 2 no meme «Cmenennasn gpynkuus. Kopenwv n-it 1

cmenenu u e2o céolicmea’”
22. OnpeiesieHUe U CBOMCTBA CTETICHH C pallMOHAJIbHBIM MTOKA3aTelIeM 1
23. OmnpenienieHne U CBOWCTBA CTEIIEHH C PAllMOHAIBHBIM ITOKa3aTelIeM 1
24, WpparmoHanpHble ypaBHEHUS 1
25. WppanmoHaibHble YpaBHEHUS 1
26. HpparmoHaibHble YpaBHEHUS 1
27. |Meroa paBHOCWIBHBIX MpeoOpa3oBaHUN ISl pEIICHHS HWPPAMOHAIBHBIX 1

ypaBHEHUI
28. MeTton paBHOCHIBHBIX TPEOOpPA30BaHW Uil  pElIeHHs HPPaOHATBHBIX 1

ypaBHEHUI
29. WppanmoHanbHble HEPAaBEHCTBA 1
30. WppanmoHanbHble HEPAaBEHCTBA 1
31l.  |Kommponvnaa paboma Ne 3 no meme «Cmenenv ¢ payuOHAbHBIM 1

nokazamenem u eé ceoinicmea. Hppayuonanvuvle ypasHeHus u

Hepagencmea”

I'naBa 3. TpuronoMmerpuyeckne GyHKINHU 29
32. Panuannas Mepa yria 1
33. Panuannas Mepa yria 1
34, Tpuronomerpuueckre GYHKIIMU YHUCIOBOTO apryMeHTa 1




35. Tpuronomerpuueckue GyHKIUH YUCIOBOTO apryMeHTa 1
36. 3HaKM 3HAYCHWH TPUTOHOMETPHUYECKUX (QYHKIUH. YETHOCTh W HEYETHOCTH 1
TPUTOHOMETPUUECKUX (PYHKIUH
37. 3HaKd 3HAYEHUH TPUTOHOMETPHUECKUX (GYHKUUH. UETHOCTh W HEYETHOCTh 1
TPUTOHOMETPUYECKUX (PYHKIUH
38. [epnomuueckue GyHKIUN 1
39. CaoiicTBa 1 rpaduku QYHKIHIA Y = SiN X 1 Y = COS X 1
40. CoiicTBa 1 rpaduku QyHKIMIA Y = SiN X 1 Y = COS X 1
41, CaoiicTBa u rpaduky GyHKIuR Yy = tg X m Yy = Ctg X 1
42, CaoiicTBa u rpaduky GyHKIuA Yy = tg X m Yy = Ctg X 1
43. Konumponsnan paooma Ne 4 no meme «Tpuzonomempuueckue (hynkuyuu u 1
ux ceoiicmea’”
44, OCHOBHBIE COOTHOIICHUSI MEXITYy TPUTOHOMETPHUECKUMHU (YHKIVSIMA OJHOTO U 1
TOTO K€ apryMeHTa
45, OCHOBHBIE COOTHOILICHHUSI MEKAY TPUTOHOMETPHUYECKMMHU (YHKUIUSIMH OJHOTO U 1
TOTO K€ apryMeHTa
46. OCHOBHBIE COOTHOIICHUSI MEXIYy TPUTOHOMETPHUECKUMHU (YHKIVSIMA OJHOTO U 1
TOTO K€ apryMeHTa
47, DopMyIIBI CIOKEHUS 1
48. DopMyIIBI CI0KEHUS 1
49. DopMyITBI CITOKEHUS 1
50. DopMyITBI TPUBEICHUS 1
51, DopMyIIbl TPUBEICHHUS 1
52. PopMysIbl ABOWHOTO U MOJIOBUHHOTO YTJIOB 1
53. DopMyITbl ABOWHOTO M IOJIOBUHHOTO YTIIOB 1
54. ®DopMyIBl ABOWHOTO ¥ TIOJIOBUHHOTO YTJIOB 1
55. ®DopMyIBl ABOWHOTO Y TIOJIOBUHHOTO YTIIOB 1
56. CyMMa 1 pa3HOCTh CUHYCOB (KOCHHYCOB) 1
57. CyMMa ¥ pa3HOCTh CHHYCOB (KOCHHYCOB) 1
58. ®opmynsl TipeoOpa3oBaHHusS MPOU3BEIACHHS TPUTOHOMETPUYECKNX (YHKIHHA B 1
CYMMY
59. ®Dopmyiel TIpeoOpa3oBaHUsl MPOU3BEACHUS TPUTOHOMETPHUECKUX (QYHKIHHA B 1
CYMMY
60.  |Kommponvnasa paboma Ne 5 no meme «Coomnowenue medxncoy 1
MPULOHOMEMPUYECKUMU PYHKUUAMU 00HO20 U MO20 dHce apymeHmad.
Dopmynvl cnoxcenun u ux cieocmeus’”
I'naBa 4. TpuronoMmerpuieckne ypaBHeHHsI H HEPABEHCTBA 15
61. |YpaBuenue cos X =D 1
62. |YpaBuenue cos X =D 1
63.  |YpaBuenue sin X = b 1
64.  |YpaBuenue sin X =b 1
65. VpaBuenus tgX =buctgXx="b 1
66. OyHKIHK Y = arccos X, y = arcsin x, y = arctg X u y = arcctg x 1
67. OyHKIHK Y = arccos X, y = arcsin x, y = arctg X u y = arcctg x 1
68. TpuroHomeTpuvecKkre ypaBHEHHsI, CBOJIAIINECS K anreOpandecKiuM 1
69. TpuroHomeTpuieckrne ypaBHEHHsI, CBOJIAIINECS K anreOpandecKiuM 1
70. Tpuronomerpudeckne ypaBHEHHsI, CBOIAIINECS K anreOpandecKiuM 1
71. Pemienne  TpUrOHOMETPHYECKHX  YpPaBHEHHH  METOJIOM  pa3IOKEHHWs Ha 1
MHOXHTENH
72. Pemienne  TpPUrOHOMETPUYECKMX  YPaBHEHHH  METOJOM  pas3liOKeHHs Ha 1
MHOXHTEIH
73. Pemenne mpocredmx TPUrOHOMETPUYECKUX HEPABEHCTB 1
74. Perienue mpocTedIInX TPUTOHOMETPUYECKUX HEPABEHCTB 1
75. Konmponvnaa paboma Ne 6 no meme «Tpuzonomempuueckue ypasHenus u 1

Héepasencmea)




I'naBa 5. IlpousBogHas M e€ NpUMeHeHNe

26

76. IIpencrasienue o mpezeie GyHKIMA B TOUYKE W O HEMPEPHIBHOCTH (DYHKIIUH B 1
TOYKE
77. [IpencraBnenue o mpexaene QyHKIUH B TOYKE M O HEMPEPHIBHOCTH (YHKLIUHU B 1
TOYKE
78. 3amaynr 0 MTHOBEHHOH CKOPOCTH U KacaTelbHOU K rpaduKy GyHKIHN 1
79. [ToHsiTHe IPOU3BOAHOI 1
80. IlonsiTve mpon3BOAHOM 1
81, IlonsiTve mpon3BoAHOM 1
82. ITpaBusa BRIYMCIEHUS IPOU3BOJHBIX 1
83. IIpaBuiia BEIYMCIICHUS IPOM3BOIHBIX 1
84. IIpaBuia BEIYHCICHUS TPOU3BOTHBIX 1
85. YpaBHEHHE KacaTeIbHOM 1
86. YpaBHEHHE KacaTeIbHOM 1
87. VYpaBHeHHE KacaTeIbHOM 1
88.  |Konmponvnas paboma Ne 7 no meme «llpoussoonas. Ypasnenue 1
KacamenvHou”
89. ITpu3Haku Bo3pacTanust ¥ yObIBaHUS (DYHKITUH 1
90. ITpu3Haku Bo3pacTanusi ¥ yObIBaHUS (DYHKITUH 1
91. Touku sxcTpeMyMma QpyHKIMN 1
92. Touku sKcTpeMyMa QyHKIMN 1
93. Touku 3xcTpeMyma (HyHKITIH 1
94. [IpumeHneHne TPOM3BOAHON TPY HAXOXJACHWHW HAWOONBINETO W HAUMEHBIIEro 1
3HA4YCHUH QyHKIUU
95. [IpuMeHeHne TPOU3BOJHON TPU HAXOXKJACHUM HAWOONBIIET0 W HAUMEHBIIETO 1
3HaYeHUH (PyHKIINU
96. [IpumeHneHne TPOU3BOAHON TPH HAXOXJICHWHW HAWOONBINETO W HAUMEHBIIErO 1
3HA4YCHUH (PyHKIUU
97. [Toctpoenue rpadukoB GyHKIUH 1
98. IToctpoenue rpadukos GpyHKIHH 1
99. [Toctpoenne rpadukoB GpyHKIHI 1
100. |[Toctpoenue rpadukoB GpyHKIHH 1
101.  |Kommponvnas pavoma Ne 8 no meme «Illpumenenue npouzsoonou” 1
IloBTOpeHMe U cucTeMaTH3ALMS Y41eOHOr0 MaTepHuaJia 4
102. |[loBTOpenwme mo TemMe “ MeToq HHTEPBAJIOB” 1
103. |[loBTOpenwme mo Teme “ TpUroHOMETpUYECKHE YPaBHEHHS U HEpAaBEHCTBA 1
104. |IToBTtopenue no teme ““ [Ipon3BoaHast u e€ npuMeHeHune” 1
105. |Hmozoeas konmpoavnas paboma 1




11 kaacc

3 vaca B Henelno, 35 yueOHbIX Heemb, Bcero 105 yacos

Koi-Bo yacos

Ne ypoxka Hassanue riasel. Tema ypoxa.
B I'J1aBe/ TeMe
Iloka3zatensHas u Jorapumuyeckas GyHKunn 28
1. CTereHb ¢ MPOU3BOJIBHBIM JICHCTBUTEIILHBIM IIOKa3aTEIeM. 1
2. Ioka3zarenbHast QyHKIMS 1
3. Iloka3arenpHasi QyHKIHS 1
4. [TokazarenbHble ypaBHEHUS 1
5. [lokazarenpHbIe ypaBHEHUS 1
6. [lokasarenbHble ypaBHEHUs! 1
7. ITokazaTenpHBIC HEPABECHCTBA 1
8. [loka3arenbpHbIe HEpAaBEeHCTBA 1
9. O600menne u cucreMaTn3anusl 3HaHUH 1O TeMe «CTemeHb C MPOU3BOJILHBIM 1
JeiicTBUTENbHBIM NoKa3zateneM. ITokasarenpHas QyHKIu»
10. Konmponvnuaa paboma Ne 1 no meme: «llokazamenvnasa ynxkyus. 1
IlokazamenvHble ypasHeHUA 1 HEPAGEHCIMEA)
11. AHanmu3 KOHTPOJIbHOU paboThl. Jlorapudm u ero cBoiicTBa 1
12. Jlorapudwm u ero cBoiicTBa 1
13. Jlorapudwm u ero cBoiicTBa 1
14. Jlorapudm u ero cBoiictBa 1
15. Jlorapudmuueckast QyHKIMS U €€ cBoiicTBa 1
16. Jlorapudmuueckast QyHKIMS U €€ cBOiicTBa 1
17. Jlorapudmmueckas pyHKHs 1 €€ CBOWCTBa 1
18. Jlorapudmuueckue ypaBHeHUS 1
19. Jlorapudmudeckue ypaBHEHHUs 1
20. JlorapudmMuieckue ypaBHeHHUs 1
21. JlorapudmMudeckre HepaBeHCTBA 1
22. Jlorapudmuueckue HepaBeHCTBa 1
23. Jlorapudmuueckue HepaBeHCTBa 1
24, [Tpon3BoJHBIE TOKA3ATENBHON U JIOTapUPMHUIECKO QYyHKINT 1
25. [Tpon3BoJHbIE MTOKA3ATENBHON U JIOTapUPMHUIECcKOil GyHKINHT 1
26. [Tpon3BoHBIE TTOKa3aTeNBbHON U JIoTapupMUIecKor (HyHKITHHA 1
27. O600mIeHne n cucTeMaTn3auus 3HaHui o teme «Jlorapupmuueckas GyHKUuUS. 1
[Tpoun3BoiHbIe TIOKA3aTEeABLHON M JJoTapu(MMUISCKON (hYHKITHIDY
28. Konmponvuaa paooma Ne 2 no meme «Jlozapugpmuueckan @ynxyus. 1
Jlozapugmuuecxkue ypagHenus u Hepasencmeaa. Ilpou3eoouvie
HOKA3amenvHoll U 102apudmuueckon YyuKyui »
HuTerpas u ero npuMeHeHue 12
29. AHanu3 KOHTPOJIBHOH paboThl. [lepBoobpasHas 1
30. [lepBoobOpazHas 1
31. [TpaBuiia HaXOXKIeHNS TIEPBOOOPA3HOM 1
32. [TpaBuiia HaXOXKIeHNS TIEPBOOOPA3HOM 1
33. [TpaBuiia HaXOXKJICHUS IEPBOOOPAZHOM 1
34. [Inomanp kpuBoJMHEHHOH Tpanennu. OnpeneaéHHbI HHTErpal 1
35. [Inomanpe kpuBoaMHENHOHN Tpanennu. OnpeneaéHHbI HHTErpal 1
36. [Inomanpe kpuBoauHENHOHN Tpanennu. OnpeneaéHHbI HHTErpal 1
37. [Inomane kpuBonMHEHHOH Tpanennu. OnpeneaEHHbI HHTErpal 1
38. Brruuciienrie 00bEMOB Tel 1
39. 000011IeH1e U CUCTeMAaTH3allus 3HaHU 110 TeMe «MHTerpa U ero mpuMeHEHHE 1
40. Konmponvnuaa padoma Ne 3 no meme «HMumezpan u ezo npumenenuey 1
JuieMeHTHI KOMOHHATOpUKH. bnHoM HeloToHa 12
41. AHanu3 KOHTPOJIBHOH paboThl. MeTo1 MaTeMaTHYeCKON HHTYKITHH 1




42. Metoa MaTeMaTUueCcKONH WHAYKITUHI 1
43. IlepecTaHOBKH, pa3MEIIEHHUS 1
44, [TepecTanoBKH, pa3MEIICHHS 1
45, [lepecraHoBKY, pa3MeIICHUs 1
46. Couetanus (koMOMHaLINN) 1
47, Couetanus (koMOMHALINN) 1
48. Coueranus (KOMOMHALINHN) 1
49. bunom Herotona 1
50. bunom HeroToHa 1
51. O6001IeHne 1 cucTeMaTH3alys 3HaHUKU 10 TeMe «DJIEMEHThl KOMOWHATOPUKH. 1
bunom HeroToHa»
52. Konumponvnas paboma Ne 4 no meme «Inemenmol Komounamopuxu. bunom 1
Hvromona»n
JJIeMeHThI TeOPHH BEPOATHOCTEH 11
53. Omnepariu HaJl COOBITHIMU 1
54, Omnepariu HaJl COOBITUIMU 1
55. 3aBUCHMBIE U HE3aBHCUMBIE COOBITHUS 1
56. 3aBHCHMBIE M HE3ABHCHUMBIE COOBITHUS 1
57. 3aBUCHMBIE M HE3aBUCHMBIE COOBITUS 1
58. Cxema beprymm 1
59. Cxema beprymm 1
60. Cry4aiiHple BETMYUHBI U UX XapaKTEPUCTHKH 1
61. CrnyyaiiHple BETMYMHBI U UX XapaKTePUCTUKU 1
62. O6o0mmenne ¥ cucTeMaTu3alys 3HAHUH TIO0 Teme «DJIeMEHTHl TEOpUHu 1
BEPOSITHOCTEI»
63. Konumponovuas paboma Ne 5 no meme «nemenmol meopuu eposmHoCcmeit) 1
IloBTOpEeHMe Kypca aaredpbl M HAYAJT MATEeMATHYECKOI0 aHAJIHU3A 42
64. JlenuMocTh HaTypaibHBIX yucel. [Ipu3Haku aenumMocTi 1
65. JenmnMocTts HaTypanbHBIX yucel. [Ipu3Haku genmmmocti 1
66. ParnonanpHble yncia U ASHCTBUS C HUMH 1
67. ParmonanbHble Yncia U IeiCTBUS ¢ HUMA 1
68. MuoxectBa. Oniepanyu Haj MHOXKECTBAMH 1
69. [TponopunonanpHbie BenuuuHbl. [IpsiMast 1 0OpaTHasi MPOMOPHUOHAILHOCTH 1
70. [TpouenTHsle pacueThl. CI0XKHBIE TPOIIEHTHI 1
71. DJIEMEHThI CTaTUCTUKU 1
72. OneMeHThI TEOPUHN BEPOSITHOCTEH 1
73. PanmonanbHble BhIpaXXeHUs 1
74. PanmonanbHbIE BRIpaOXKEHUS 1
75. PanmonanbHbIe YpaBHEHHS 1
76. CucteMbl areOpanvecKux ypaBHEHHH 1
77, Hucnosele HepaBeHCTBA. JIMHEITHBIE HEpaBEHCTBA 1
78. KBaznpaTtnynble HepaBEHCTBa U UX CUCTEMbl. MeTo1 HHTEpBaJIOB 1
79. CreneHu ¥ KOpHHU 1
80. CreneHu ¥ KOpHHU 1
81. HppanyoHanbHble ypaBHEHUS 1
82. @DYHKINU U CBOHCTBA 1
83. QDYHKINY ¥ CBOHCTBA 1
84. [Iporpeccust 1
85. [Iporpeccust 1
86. Tpuronomerpudeckne QyHKITIH 1
87. Tpuronomerpudeckne QyHKIIH 1
88. TpuroHomMeTpudecKre ypaBHEHH 1
89. TpuroHomeTpudecKkre ypaBHEHH 1
90. TpuroHomMeTpu4ecKre HEPaBEHCTBA 1
91. [TokazarenpHas ¢yakius. [lokazaTenpHbie ypaBHEHUS 1




92. [TokazaTenbHble HEPABEHCTBA 1
93. Jlorapudmmaeckas Gyukims. JlorapudhMudeckne ypaBHEHIS 1
94, Jlorapudmudeckne ypaBHEHHS 1
95. Jlorapudmudeckre HepaBeHCTBA 1
96. [TpousBognas GyHKUMHU. YpaBHEHHE KacaTeIbHOW (YHKIHMH. 1
97. [TpuMeHeHne NPOn3BOTHON K HCCIEA0BAHHIO (DYHKIUU 1
98. [TprMeHeHne MPOU3BOTHON K MCCIIE0BAHHIO (DYHKIIUU 1
99. WuTerpai u ero mprMeHEHHE 1
100. |OOGoOuieHne U cucTeMaTH3alus 3HAaHUH 10 Kypey 1
101. |Hmozosas konmponvnas paéoma 1
102.  |AHajau3 KOHTPOJILHOU PaOOTHI 1
103.  |PesepBHBIH ypok 1
104.  |PesepBHBIH ypoK 1
105.  |Pe3epBHBIH ypoK 1




10 xaacc

2 yaca B Heleno, 35 y4eOHBIX Heelb, Bcero 70 yacoB

Koin-Bo
Ne ypoka HaszBanue rinaBel. Tema ypoka. 4acoB B
riaBe/ TeMe
I'naBa 1. IloBTOpeHMe U pacuiupeHue cBeieHUid 0 QyHKUMH 8
1. Haunbonbiee w HamMeHbliee 3HaueHWs QyHKOuH. YETHBIE M HEUYETHBIC 1
GyHKIIH
2. HambGonpmee n nHanmMeHsiiee 3HaveHUs (QyHKOUH. YETHBIE W HEYETHBIC 1
GbhyHKIIH
3. [loctpoenne  TpadukoB  QYHKOMI €  [OMOIIBIO  T€OMETPUUYECKUX 1
peoOpa3oBaHuil
4, Ob6patHast QyHKINSA 1
5. PaBHOCHITbHBIE ypaBHEHHS 1 HEPABEHCTBA 1
6. MeTo MHTEpBAJIOB 1
7. MeTo1 MHTEPBAJIOB 1
8. Konumponvuaa paooma Ne Ino meme «lloemopenue u pacuwiupenue 1
ceedeHuil 0 pynkyuuy
I'naBa 2. CtenenHas pyHKums 13
9. CrenenHast QyHKIHS C HATYPaIbHBIM NIOKa3aTelleM 1
10. CreneHHast pyHKITHS C IETBIM TIOKa3aTeIeM 1
11. Onpenenenne KOpHs N-if creneny. Pynkims y = Vx 1
12. CBoiicTBa KOpHs N-i cTeNeHn 1
13. CBoiicTBa KOpHs N-i cTeNeHH 1
14.  |Konmponvnas paboma Ne 2 no meme «Cmenennas pynxkuus. Kopenw n-u 1
cmeneHu u e2o ceoiicmea”
15. Onpe/elieHre W CBOMCTBA CTEIICHU C PAIMOHAIBHBIM ITOKa3aTeIeM 1
16. WpparmoHnansHble ypaBHEHUS 1
17. WpparmonaipHble ypaBHEHHUS 1
18. MeTon paBHOCHIBHBIX TNPEOOpa3OBaHU [JIsl PpEIIeHHs HUPPAIMOHAIBHBIX 1
YpaBHEHUI
19. WpparnmonansHele HepaBEHCTBA 1
20. WpparmonanpHele HepaBEHCTBA 1
21.  |Kommponvnaa paboma Ne 3 no meme «Cmenenv ¢ payuoOHAIbHHIM 1
noxkazamenem u eé ceoiicmea. Hppayuonanvnvlie ypasHenua u
Hepagencmea”
I'naBa 3. Tpuronomerpuueckne GyHKIHHU 20
22. Panuannas mepa yria 1
23. Pannannas Mepa yria 1
24, TpuroHomerprueckre GyHKIIMH YUCIOBOTO apryMeHTa 1
25. 3HaKM 3HAYCHWH TPUTOHOMETPUYECKMX (QYHKIMHA. YeTHOCTh W HEYETHOCTh 1
TPUTOHOMETPUUYECKUX (DYHKIHMI
26. 3HaKU 3HAYCHUI TPUTOHOMETPUYECKHX (YHKIHMH. UYETHOCTh M HEYETHOCTb 1
TPUTOHOMETPUUCCKHUX DYHKIHI
217. [lepuogmueckne GyHKIUN 1
28. CaoticTBa 1 rpaduky GyHKIMH Y = SiN X 1Y = COS X 1
29. CoiicTa u rpaduku GyHKIMH Y = tg X n Y = ctg X 1
30.  |Kommponvnas paboma Ne 4 no meme «Tpuzonomempuueckue pynkyuu u 1
ux ceoucmea”
31. OCHOBHBIE COOTHOLICHHUSI MEXIY TPUTOHOMETPHUECKUMHU (PYHKIMAMHU OTHOTO 1
W TOTO XK€ apryMeHTa
32. OCHOBHBIE COOTHOIICHHUSI MEXY TPUTOHOMETPHUYECKMMHU (DYHKIMSIMU OJTHOTO 1




1 TOT'O K€ aprymcHTa

33. DopMyJIBI CIIOKEHUS 1
34. DopMyJIBI CIIOKEHUS 1
35. DopMyssl IPUBEIEHUS 1
36. DopMyasl IpPUBEIEHUS 1
37. @opMyIsl ABOMHOTO U MOJIOBUHHOTO YTJIOB 1
38. @DopMyITBI IBOHHOTO U TIOJIOBHHHOTO YTJIOB 1
39. CyMMa ¥ pa3HOCTh CHHYCOB (KOCHHYCOB) 1
40. ®opmyiel ipeoOpa3oBaHusl MPOU3BEACHHUS TPUTOHOMETPUYCCKUX (QYHKIUIT B 1
CYyMMY
41.  |Kommponvnasn padoma Ne 5 no meme «Coomuouienue mexncoy 1
MpPU2OHOMEMPUYECKUMU DYHKUUAMU OOHO20 U MO20 JHce apZyMeHma.
Dopmynsl cnoxcenus u ux creocmeusn’
I'naBa 4. TpuronomMeTpuyecKkre ypaBHeHHsI M HEPABEHCTBA 10
42. VpaBHenue cos X = b 1
43. VYpaBuenue sin X = b 1
44, VpaBuenus tgX =buctgx=b 1
45, DyHKIMK Y = arccos X, y = arcsin x, y = arctg X u y = arcctg X 1
46. TpuroHomeTpruecKie ypaBHEHUsI, CBOJSIINECS K aNreOpandeckuM 1
47, TpuroHomeTpruecKie ypaBHEHHsI, CBOSIINECS K aNreOpaniecKuM 1
48. Pemenne TpPUTOHOMETPUYECKHX YPaBHEHHWH METOJOM PpaslOKEHUS Ha 1
MHOKUTEIN
49, Pemenne TpUrOHOMETPUUECKHX YPaBHEHHH METOAOM pa3loKEHUs Ha 1
MHOXKUTEIH
50. Pemenne mpocTelnx TPUTOHOMETPUIECKUX HEPABEHCTB 1
ol Koumponvnuas padoma Ne 6 no meme «Tpuzonomempuueckue ypasHeHus u 1
HepaseHcmeay
I'nasa 5. Ilpon3BoaHas U eé npuMeHeHHne 16
52. [IpencraBnenne o npeaene QyHKIUNA B TOYKE W O HEMPEPHIBHOCTHA (PYHKIINA B 1
TOUKE
53. 3aaun 0 MTHOBEHHOH CKOPOCTH M KacaTelbHOH K TpauKy QYHKINH 1
54. ITonsiTHEe NPOU3BOIHOMN 1
55. [lonsiTrie MPON3BOAHOM 1
56. [IpaBuiia BEIYUCIIEHUS TIPOU3BOTHBIX 1
57. IIpaBuna BeIYUCIEHUS IPOU3BOJHBIX 1
58. YpaBHEHHE KacaTeIbHOM 1
59. YpaBHEHHE KacaTeIbHOM 1
60.  |Kommponvnaa padoma Ne 7 no meme «llpouszeoonasn. Ypasuenue 1
KacamensHou”
61. [Tpu3Haku Bo3pacTanus v yObIBaHHS (DYHKITUU 1
62. Toukn sxcTpeMyma QYHKITHH 1
63. Touku skcTpeMyMa QyHKIHH 1
64. [IpuMeHeHne MPOM3BOHON MPH HAXOKACHWU HAHUOOIBIEr0 M HAMMEHBIIETO 1
3HaueHMH QyHKIUH
65. [Toctpoenue rpadukos pyHKITHI 1
66. [Toctpoenue rpadukoB GpyHKIMH 1
67.  |Konmponwvnas paboma Ne 8 no meme «llpumenenue npoussoonou” 1
IloBTOpEHME M cUcTeMATH3AUs Y4eOHOr0 MaTepHaJia 3
68. [ToBTOpeHue n cucreMaTH3aLus yaeOHOTO MaTepuala 3a Kypc ajureOpsl 1 Haval 1
MaTeMaTHYECKOTO aHaJIHn3a
69. [ToBTOpeHne u cucreMaTH3ays yaeOHOro MaTepraa 3a Kypc anreOpsl M Hadas 1
MaTeMaTHYeCKOTo aHaIn3a
70. Hmozosas koumpoavnas paboma 1




11 kaacc

2 yaca B Heleno, 35 y4eOHBIX Heelb, Bcero 70 yacoB

Kou-Bo
Ne ypoka HaszBanue rnaBel. Tema ypoka. 4acoB B
riaBe/ TeMe

IMoka3zareabHas u Jorapupmuyeckas GQyHKUMHU 19
1. CreneHb ¢ MPOU3BOJILHBIM JCHCTBUTENBHBIM IOKA3aTENEM. 1
2. ITokazarenbHasi QyHKIHS 1
3. [TokazaTenpHbIC YpaBHEHUS 1
4. ITokazarenpHBIE YpaBHEHHUS 1
5. [Toka3zarenbHbIe HEPABEHCTBA 1
6. ITokazarenbHbIC HEPABEHCTBA 1
7. Konmponvuaa paooma Ne 1 no meme: «llokazamenvnan ¢ynkyus. 1

IlokazamenvHvle ypagneHus u HepageHcmea »
8. AHanmm3 KOHTPOJIbEHOHM paboThl. Jlorapnm u ero cBoicTa 1
9. Jlorapudwm u ero cBoiicTBa 1
10. | Jlorapudm u ero cBoMcTBa 1
11. | Jlorapudmudeckas GyHKIHS U €€ CBOICTBA 1
12. | Jlorapudmudeckas GyHKIMS U e€ CBOICTBa 1
13. | Jlorapudmudeckre ypaBHEHHS 1
14. | Jlorapudmudeckre ypaBHEHHS 1
15. | JlorapudmMuieckrue HEpaBEeHCTBA 1
16. | Jlorapudmudeckne HepaBeHCTBA 1
17. | llpou3BojaHbIE MOKA3aTENBHON 1 JOTapuMUIeCKON PYHKIHUH 1
18. | [IpousBoHbIe MOKa3aTEIbHON U JorapupMudeckoil pyHKIni 1
19. | Konmponvnaa paboma Ne 2 no meme «Jlozapugpmuueckas Qynkuyusa. 1

Jlozapugpmuueckue ypagnenus u nepagencmaea. IlIpoussoonsie nokazamensHoi

u nozapumuveckoil hynkuuii»

WuTerpaj u ero npuMeHeHue 8
20. | AHanu3 KOHTpOJIbHOM paboTel. [leprooOpasHas 1
21. | IlpaBuna HaxoJeHs TEpBOOOpa3HOM 1
22. | IlpaBuna HaxoJeHMsI TIepBOOOpa3HOM 1
23. | [Inomane KpUBOMWMHEWHOI Tparenuy. 1

OnpenenéHHbIA HHTETPAT
24. | [1nomane KPUBOJUHEHHON Tpanenuy. 1

OnpenenéHHbld HHTErpal
25. | Beruncnenne 00BEMOB Ten 1
26. | O6o0eHre 1 cucTeMaTH3alus 3HaHu# 1Mo Teme «MHTerpan u ero npuMeHeHUe» 1
27. | Konmponvnas padoma Ne 3 no meme «Humezpan u ezo npumenenue» 1

DiieMeHThI KoOMOnHATOPpHKH. BriHoM HeloTOHA 8
28. | AHanm3 KOHTPOJIBHOHN paboThl. MeTor MaTeMaTHYeCKON MHTyKITHH 1
29. | MeTon MareMaTHYECKON MHIYKIIUN 1
30. | [lepecTaHOBKH, pa3MeIIEHUS 1
31. | IlepecraHoBKH, pa3MeNICHHUS 1
32. | Coueranus (KOMOUHAIIMH) 1
33. | bunom HeroToHa 1
34. | O000IIeHNe ¥ CHUCTEMAaTH3allksd 3HAHWA 10 TeMe «DJIeMEHThl KOMOMHATOPHUKH. 1

bunom HeroToHa»
35. | Konmponsnasn paooma Ne 4 no meme «Inemenmut komounamopuxku. bunom 1

Hpvromonay

DJIeMEHTHI TEOPHH BEPOSITHOCTEN 7
36. | AHanu3 KOHTPOJIbHOM paboThl. Onepaluy HaJl COOBITHSIMH 1
37. | 3aBUCHMBIE M HE3aBUCHUMBIC COOBITHS 1




38. | 3aBUCHMEBIC M HE3aBUCHUMBIC COOBITHS 1
39. | Cxema bepnymm 1
40. | CiyuaiiHble BEJIMUMHBI U MX XapaKTEPUCTHKH 1
41. | OGoOmicHMEe W cHCTEMaTH3allWs 3HAHUKW 10 TeMe «JJIEMEHTHI TEOpUHU 1

BEPOATHOCTEN
42. | Koumponvnas paboma Ne 5 no meme «nemenmol meopuu 6eposmuocmein 1

IMoBTOpenne Kypca ajredGpbl H HAYAJ MATEMATHYECKOT0 AaHAJIN3A 28
43. | JlenuMoCTh HATYpaNbHBIX uncell. [Ipu3Haku JeIMMOCTH 1
44, | PauroHaJIbHBIE YUCIIA ¥ JEUCTBUS C HUMU 1
45. | MHoxectBa. Onepaniu HaJl MHOXKECTBAMU 1
46. | IIponopuuoHanbHble BeMHUMHbL. [IpsiMas 1 oOpaTHas IPONOPIHMOHAIBHOCTH 1
47. | IlpouentHsle pacdeThl. CIIOKHBIE TIPOICHTHI 1
48. | DieMeHTBI CTATUCTUKU 1
49. | DneMeHTBI TEOPHH BEPOSITHOCTEH 1
50. | PanmoHanbHbIE BRIpOXKCHUS 1
51. | PanmonanpHBIE YypaBHEHHS 1
52. | Cucrembl anre0panuecKiX ypaBHESHHN 1
53. | UnucnoBsie HepaBeHCTBa. JIMHElHbIE HEpaBEeHCTBA 1
54. | KBamparuuHble HEpaBeHCTBA U X CUCTEMbl. MeTo]1 HHTEpBAJIOB 1
55. | CreneHu u KOpHH 1
56. | UpparmmoHanpHbIe ypaBHEHUS 1
57. | OyHKIMH U CBOWCTBA 1
58. | IIporpeccus 1
59. | TpuronoMeTrpuieckue QyHKIUU 1
60. | TpuroHomeTpuvecKrne ypaBHEHHS 1
61. | TpuroHomMeTpudecKre HepaBEHCTBA 1
62. | [lokasarenbHas ¢yHkiws. [lokaszaTelbHbIe ypaBHEHUS 1
63. | [Toka3aTenbpHbIC HEpAaBEHCTBA 1
64. | Jlorapupmuueckas ¢pynkuus. JlorapudmMuieckue ypaBHEHHUS 1
65. | JlorapudMudeckre HepaBeHCTBA 1
66. | [IpousBognas GyHKIMN. Y paBHEHNE KacaTelbHOW (DYHKITHH. 1
67. | [lpuMeHeHue MPOU3BOHON K UCCIICAOBAHUIO (DYHKITHH 1
68. | MHTerpan u ero npuMeHeHHe 1
69. | Hmozosas konmponvnas paboma 1
70. | AHanM3 KOHTPOJIBHOH paboTHI 1




10 xaacc

2,5 gaca B He/lemo, 35 yueOHBIX Heelb, Bcero 88 4acoB

Komn-Bo yacoB

Ne ypoxka Hassanue riassl. Tema ypoxa.
B I71aBe/ TeMe
I'nasa 1. [loBTOpeHue u pacuiupenue cBeieHuii 0 QyHKIHHU 10
1. Haubonpmee wu Haummenbliee 3HadeHus (yHkioun. YErHbIE U 1
Heu€THbIE (PYHKIMH
2. Haubonpmee wu HaumMmenbliee 3HadeHus (yHkuun. YErHbIE U 1
HeuéTHbIE PYHKIMU
3. [Toctpoenne rtpadukoB (YHKIHA C TOMOLIBIO T€OMETPUYECKHX 1
npeoOpa3oBaHUA
4. Ob6parHas pyHKUIUS 1
S. Ob6parHas pyHKUIUS 1
6. PaBHOCHIIbHBIE ypaBHEHHS U HEPABEHCTBA 1
7. PaBHOCWIbHBIC YpAaBHEHUS U HEPABEHCTBA 1
8. MeTox HHTEpBAJIOB 1
9. MeTto]1 UHTEPBAJIOB 1
10. | Koumponvnaa paooma Ne Ino meme «Ilosmopenue u pacwupenue 1
ceedenuil 0 pynKyuuy
I'naBa 2. Crenennasi pyHkums 17
11. | CreneHHas ¢pyHKLUS C HATYpaJIbHBIM I10Ka3aTEIEM 1
12. | CrenenHas GyHKIHS C IEIBIM ITOKA3aTEIIEM 1
13. | Crenennas QpyHKUUS C IIENIBIM MTOKa3aTeIEM 1
14. | Onpenenenue kopHs N-ii crenenn. @ynxuus y = Vx 1
15. | Onpenenenue xopHs N-ii crenenn. @ynxuus y = Vx 1
16. | CpoiicTBa KOpHS N-H CTENEHU 1
17. | CpoiicTBa KOpHS N-U CTENEHU 1
18. |Koumponsnas paboma Ne 2 no meme «Cmenennan pynkuyus. Kopens 1
N-11 cmenenu u e2o ceolicmea’”
19. | Onpenenenne M CBOIMCTBA CTETIEHH C PAIMOHAIHHBIM ITOKa3aTeIeM 1
20. | OnpeneneHue U CBOMCTBA CTENIEHU C PALlMOHATIBHBIM ITOKa3aTelleM 1
21. | UppanmoHampHbIe YpaBHEHUS 1
22. | UppauuoHalibHblE YpaBHEHUS 1
23. | UppaumonanpHbIe YpaBHEHUS 1
24. | Meton PaBHOCHIIBHBIX npeoOpa3oBaHuit TUIS peleHus 1
UPPaMOHAIBHBIX YPaBHEHUI
25. | Meton PaBHOCHIIBHBIX npeoOpa3oBaHuit JUTS penieHus 1
UppalMOHATIbHBIX YpaBHEHUH
26. | UppanmoHaipHbIe HEpaBEeHCTBA 1
27. |Koumponvnas paboma Ne 3 no meme «Cmenenv ¢ payuoHAIbHbBIM 1
nokazamenem u eé ceoiicmea. Hppayuonanvuvie ypagneHus u
Hepagencmea”
I'naBa 3. Tpuronomerpuyeckue pyHKuuu 23
28. | Pagnannas mepa yria 1
29. | PagmanHas Mepa yria 1
30. | Tpuronomerpuyeckue (PyHKIIMH YUCIOBOTO apryMeHTa 1
31. | Tpuronomerpuyeckre QyHKIIMHA YUCIOBOTO apryMeHTa 1
32. |3HaKW 3HAYCHHWH TPUTOHOMETPUYECKHX (QYHKIUH. YeTHOCTh U 1

HEYETHOCTh TPUTOHOMETPUUYECKUX (DYHKIIUHN




33. |3HaKM 3HAYEHUU TPUTOHOMETPUYECKUX (yHKIHK. YeTHOCTH u 1
HEYETHOCTh TPUTOHOMETPUUYECKUX (DYHKIIUI
34. | Ilepuogmveckue QyHKIUHA 1
35. | CroticTBa u rpaduku GyHKIHU Y = SiN X 1y = COS X 1
36. | CoiicTBa 1 rpaduku QyHKIMI Y = SiN X 1 Y = COS X 1
37. | CoiicTBa 1 rpaduku QyHKIUH Y =t X uy = 1
ctg x
38. | CgoiicTBa u rpaduku QyHKIUH Y =t Xuy = 1
ctg x
39. |Koumponvnas padoma Ne 4 no meme «Tpuzonomempuueckue 1
dyukyuu u ux ceoiicmea”
40. | OCHOBHBIEC COOTHOIIECHHUS MEXY TPUTOHOMETPUUECKUMH () YHKIIUSIMHU 1
OJTHOTO M TOTO K€ apryMeHTa
41. | OCHOBHBIEC COOTHOIIECHUS MEXY TPUTOHOMETPUUECKUMH () YHKIIUSIMHU 1
OJTHOTO M TOTO K€ apryMeHTa
42. | DopmysIbl CIIOKCHUS 1
43. | DopMyIBI CIOKEHHS 1
44. | ®opmynbl IPUBEACHUS 1
45. | ®opMmysbl IPUBEAECHUS 1
46. | ®opmyIbl TBOMHOTO M MMOJIOBUHHOTO YTIIOB 1
47. | ®opmysbl JBOMHOTO U MOJOBHHHOTO YIJIOB 1
48. | Cymma u pa3HOCTH CHHYCOB (KOCHHYCOB) 1
49. | @opmynbl TpeoOpa3oBaHUS MPOU3BENCHUS TPUTOHOMETPUUYECKUX 1
(GyHKIMHI B cymMmy
50. |Koumponwvnaa paboma Ne 5 no meme «Coomnowenue mexcoy 1
mpuzoHomempuueckumu  QyHKUYuAMU 00HO20 U  MO20 JHce
apeymenma. @opmynvl cnoxcenus u ux cireocmeusn’
I'1aBa 4. TpuronomMerpuyeckue ypaBHeHHsl H HEPaBEHCTBA 13
51. | YpaBHenue cos X = b 1
52. | YpaBuenue cos X =b 1
53. | YpaBHenue sin X = b 1
54. | YpaBHeHue sin X =D 1
55. | YpaBHenusitgXx =buctgx=">b 1
56. | dyHKIKU Y = arccos X, y = arcsin x, y = arctg X u y = arcctg x 1
57. | dyHKnuuM Y = arccos X, y = arcsin X, y = arctg X u y = arcctg x 1
58. | TpuroHoMmeTrpudeckne ypaBHEHHUs, CBOJSIINECS K alredpandecKum 1
59. | TpuroHomeTpuyecKie ypaBHEHHMsI, CBOJSIINECS K alre0panyeckum 1
60. | Pemenue TpUTOHOMETPUYECKUX ypaBHEHHH METOJIOM pa3jIOKEHUs Ha 1
MHOXHTEIH
61. | Pemenue nmpocTeHmmx TpPUTOHOMETPUIECKUX HEPABEHCTB 1
62. | Pemenue npocTeiInX TPUrOHOMETPUYECKUX HEPABEHCTB 1
63. |Kommponwvnas paboma Ne 6 no meme «Tpuzonomempuueckue ypasHenus 1
U HepaeeHncmea)
I'naBa S. Ilpon3BoaHas u e¢ NpUMeHeHHe 21
64. |IIpencraBnenne o mpexpene QYHKIUU B TOYKE U O HEMPEPHIBHOCTH 1
(GYHKIINH B TOUKE
65. | 3amaum 0 MTHOBEHHOH CKOPOCTH M KacaTeNbHOH K rpaduKy QyHKITHH 1
66. | IloHarue mpousBogHOU 1
67. |lloHarue mpou3BOHOU 1
68. | IIpaBuia BEIYMCIIEHUS IPOU3BOTHBIX 1
69. | IIpaBuia BEIYMCIIEHUS IPOU3BOTHBIX 1




70. | [IpaBuia BEIYMCICHUS IIPOU3BOTHBIX 1
71. | YpaBHeHue KacaTeJIbHON 1
72. | YpaBHEHHE KacaTeIbHOM 1
73. | YpaBHeHUE KacaTelbHOI 1
Konumponvnas paooma Ne 7 no meme «Ilpouzsoonasn. Ypaeuenue 1
KacamenpHou”
74. | [IpuzHaku Bo3pacTtaHus U yObIBaHHS (QYHKIIUH 1
75. | [IpuzHaku Bo3pactanus U yObIBaHHS (QYHKIIUH 1
76. | Touku 3kcTpemMyma (QyHKITUH 1
77. | Touku skcTpeMyma QyHKIIHH 1
78. |llpuMeHeHue TPOM3BOAHONW TIPH HAXOKACHHH HAWOOJBIIETO U 1
HAaUMEHBIIET0 3HAUCHUN PYHKINH
79. |llpuMeHeHue TPOU3BOAHONW TIPH HAXOKACHHH HAWOOJBIIETO U 1
HAUMEHBIIET0 3HAUCHUN PYHKINH
80. | Iloctpoenue rpadukoB QyHKIHI 1
81. | Ilocrpoenue rpadukoB QyHKIHI 1
82. |Iloctpoenue rpadukoB GyHKIIHI 1
83. |Konmponvnasa paboma Ne 8 no meme «llpumenenue npouszeoonou” 1
84. |IloBTOpeHHWe U cUCTeMATH3ANMS YI€OHOT0 MaTepHAaa 4
85. IToBTOpeHue mo teme “ Meron HHTEPBAIOB” 1
86. |[loBropenue no TeMe “ TPUrOHOMETPUYECKUE YPABHEHHS M HEPABEHCTBA 1
87. |Mosropenue no Teme “ [IpoussoaHas u eé npuMeHeHue” 1
88. | Hmozosas konmpoavnas paboma 1
11 knacc
2,5 gaca B He/lemo, 35 yueOHBIX Heelb, Bcero 88 4acoB
Kon-Bo
Ne ypoxka HasBanune rmaBel. Tema ypoka. 4acoB B
riaBe/ TeMe
Ioka3aTenbHas U Jorapupmuyeckas QyHKIHHA 23
1. CrerneHb ¢ MPOU3BOJILHBIM JICHCTBUTEIILHBIM [TOKA3aTEICM. 1
2. [oka3zarenbHas QyHKIHSI 1
3. [oka3zarenpHas QyHKIHSI 1
4. [lokazarenbHbIe ypaBHEHUS 1
5. [lokazarenbHbIe ypaBHEHUS 1
6. [lokazaTenpHbIE HEPABEHCTBA 1
1. ITokazaresnbHbIE HEPABEHCTBA 1
8. O00011eHre U CUCTeMAaTU3alus 3HaHUH 110 TeMe «CTeneHb ¢ MPOU3BOJIbHBIM 1
JeHCTBUTEIbHBIM NIOKa3aTeneM. [lokasarenbHas QyHKIUsD
9. Konmponvnaa paooma Ne 1 no meme: «llokazamenvnana @ynkyus. 1
ITokazamenshvie ypasnenusn u Hepasencmear
10. | Ananu3 KOHTpPOJILHOH paboTel. Jlorapudm 1 ero cBoWcTBa 1
11. | Jlorapudm u ero cBoiicta 1
12. | Jlorapudm u ero cBoiictBa 1
13. | Jlorapudmuueckas GyHKIMS U e€ cBoiicTBa 1
14. | Jlorapudmruueckas GyHKIHS U e€ CBOMCTBA 1
15. | Jlorapudmuyeckue ypaBHEHHUS 1
16. | Jlorapudmuueckue ypaBHEHUs 1
17. | Jlorapudmuueckue ypaBHEHUs 1
18. | Jlorapudmuueckue HepaBeHCTBA 1




19. | JlorapudmMuueckue HepaBeHCTBA 1
20. | IIpou3BoaHbIC MOKA3aTEIBHOMN 1 JorapuMUIecKor (GyHKIUH 1
21. | IIpou3BoaHbIC MOKA3aTEIBHOMN 1 JorapuMuIecKoi (hyHKIUH 1
22. | O0oOmenue u cucTemarusanus 3HaHWE 10 Teme «Jlorapudmuyeckas 1
¢ynkuus. [Ipon3BoHbIe MOKa3aTENBHON U JIoTapUPMUUIECKO QyHKIMNY
23. | Konmponvnaa paooma Ne 2 no meme «Jlocapugpmuueckasn @ynkyus. 1
Jozapugpmuueckue  ypaenenus u  Hepagencmea.  Ilpouzeoonsie
HOKa3amenvHoul u 102apudmuueckon pynkyuity
WHuTerpa u ero npuMeHeHne 10
24. | Ananu3 KOHTPOJIbHOM padoThl. [IepBooOpasHas 1
25. | IlepBooOpa3sHas 1
26. | [IpaBuia HaxoKAeHUs TEpBOOOpa3HON 1
27. | llpaBuia HaxoKAeHUs IEPBOOOpa3HON 1
28. | [Inomaznp kpuBONMHEHHON Tpaneuuu. OnpeaenEHHbIH HHTErpal 1
29. | ITnomaas KpuBOIMHEHHOM Tpaneiun. OnpeaenéHHbli HHTerpal 1
30. | ITnomiaas KpuBOIMHEHHOM Tpaneiun. OnpeaenéHHbIi HHTerpal 1
31. | Beruucnenue 00bEMOB TeI 1
32. | O6obmenne u cucTeMartu3alus 3HaHMA 1o Teme «MHTerpanm wu ero 1
MIPUMEHEHHUE
33. | Konmponwvuasa paboma Ne 3 no meme «HMumezpan u e2o npumenenue, 1
DaemenThbl kKomOuHaTopuku. bunom HeotoHa 10
34. | AHanu3 KOHTPOJIbHOU paboThl. MeTon MaTeMaTniecKod HHAYKIUU 1
35. MeTo/1 MaTeMaTHYECKON MHIYKIIMH 1
36. | IlepecTtaHOBKH, pa3MeIieHUs! 1
37. | IlepecTaHOBKH, pa3MeeHUs 1
38. | Coueranus (KOMOMHAIIMN) 1
39. | Coueranus (KOMOMHAIIMHN) 1
40. | bunom HeroToHa 1
41. | buaom HeroToHa 1
42. | O6oO1IeHre U cUCTEMAaTH3ANA 3HAHUH TI0 TeMe «DJIEMEHThl KOMOMHATOPHKHL. 1
bunom HeroToHa»
43. | Koumponvnas paooma Ne 4 no meme «Dnemenmovl KOMOUHAMOPUKU. 1
bunom Heromonay
JJIeMEHTBI TEOPHH BEPOATHOCTEH 9
44, Omnepariu HaJl COOBITUIMU 1
45, Omnepariu HaJl COOBITUSIMU 1
46. | 3aBUCHMEBIE M HE3aBUCHUMBIC COOBITHS 1
47. | 3aBUCHMBIE M HE3aBHCHUMBIEC COOBITHS 1
48. | Cxema Bepnymim 1
49. | Cxema Bepnymium 1
50. | CnyyaiiHple BETMYMHBI M UX XaPAKTEPHCTUKH 1
51. O6o0menne u cucreMaTH3alusg 3HAHUA 1O TeMe «JJIEMEHThl TEOpUHU 1
BEPOATHOCTEN
52. | Konmponvhas paboma Ne 5 no meme «iemenmsl meopuu 6epoAmHocmeit» 1
IMoBTOpeHNne Kypca ajaredGpbl M HAYAJI MATEMATHYECKOT0 aHAJIN3A 36
53. | JlemumocTs HaTypanbHbBIX yncen. [Ipu3Hakn nenmumocTa 1
54, ParnmonanbHbIe YKcia U JeHCTBUS ¢ HUMHA 1
55. ParmmonansHbIe YMcia U IeHCTBUS ¢ HUMA 1
56. MHuoxectBa. Oniepaliiy HaJi MHOXECTBAMU 1
57. | IlponoprmioHanbHbIe BenUYMHEL IpsMas u o6paTHas mponopluruoHaTbHOCTH 1
58. | [IponentHble pacueTsbl. CI0KHBIE TPOLEHTHI 1
59. | DneMeHThl CTaTUCTHKH 1
60. | DnemMeHTHl TeOpUH BEPOSITHOCTEH 1
61. PanmonasnbHble BhIpaKeHUs 1
62. | PanmonanpHble ypaBHEHUs 1




63.

CucteMsbl anreOpanvecKux ypaBHEHHUH

1

64. | Yucnossle HepaBeHCTBA. JIMHEHHbBIC HEPaBEHCTBA 1
65. | KBagpaTuuHble HEpaBEeHCTBA M X CHCTEMBbl. MeTO1 HHTEPBAJIOB 1
66. | CreneHu 1 KOpHU 1
67. | CreneHu 1 KOpHU 1
68. | UppanmonanbHbie ypaBHEHUS 1
69. | ®yHKIUM U CBOMCTBA 1
70. | ®yHKIUH U CBOMCTBA 1
71. | IIporpeccus 1
72. | IIporpeccust 1
73. | TpuroHomerpuueckue HyHKIIUU 1
74. | Tpuronomerpuueckne GyHKIHN 1
75. | TpuroHOMeTpHUECKIE YpaBHEHUS 1
76. | TpuroHOMeTpHUECKIE YpaBHEHUS 1
77. | TpuroHoMeTpudecKne HepaBEHCTBA 1
78. | [lokazarenbHas QyHkIws. [lokazaTenbHbIe YpaBHEHHUS 1
79. | Iloka3aTenpbHbIC HEPABSHCTBA 1
80. | Jlorapudmuueckas GyHkims. Jlorapudpmuueckie ypaBHEHUs! 1
81. | Jlorapudmuieckue ypaBHEHHUs 1
82. | Jlorapudmudeckre HepaBEHCTBA 1
83. | IlpomsBonHas ¢hyHKIMH. YpaBHEHHE KacaTeabHON (DYHKIIHH. 1
84. | [IpuMeHeHne MPON3BOTHON K MCCIIEOBAHNIO (DYHKIIUU 1
85. | [IpuMeHeHne MPON3BOTHON K HCCIIEAOBAHMIO (DYHKIIMU 1
86. | MaTerpan u ero npuMeHeHHe 1
87. | ObobmIeHne U cucTeMaTH3aIsl 3HAHUH TT0 Kypey 1
Koumponvnas paboma Ne 5 no meme «lmozosasn» 1

88. | AHamu3 KOHTPOJILHON paboTHI 1




Pabouas mporpamma kypca «MaremaTnka: reoMeTpusi» (0a30BbIi ypOBEHB) 00sS3aTENbHON
npeaMeTHou obmactu «Maremarnka u nHpopmatukay 1 10-11 kmaccoB pazpaboTaHa Ha OCHOBE
CIICTYIOIIUX HOPMATHBHBIX IOKYMEHTOB U MaTEPUAJIOB:

e 3akoH P® or 29 nexabps 2012 roma Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

o denepanbHblii TOCYAapCTBEHHBIM 00pa3oBaTENbHBIN CTaHIAPT CPEAHErO OOIEero
obpazoBanus (IIpukaz MunucrepcTBa oOpazoBanus M Hayku Poccuiickoit @enepanun
or 17.05. 2012 r. Ne 413 «OO6 yrBepkaeHuu ¢HeaepalbHOrO TOCYAapCTBEHHOTO
00pa3oBaTEeNBHOIO CTaHIApTa CpeJHEero oomero oobpazoBaHus» (3aperucTpHPOBAHO
Munroctom P® 07.06.2012 r. Ne 24480), B pex. [Ipuka3zo MunucrepcTBa 00pa3oBaHus
n Hayku P® ot 29.12.2014 1. Ne 1645, ot 31.12.2015 1. Ne 1578, ot 29.06.2017 1. Ne
613);

o Ilpumepnas ocHOBHasi oOpa3oBarTeibHas MporpaMmma CpeaHero oomero oopa3oBaHus 1o
MareMatuke  (ogoOpeHa  pemieHHeM — QeAepadbHOTO  y4eOHO-METOIUYECKOTO
o0beIuHeHus o o01eMy o0pa3oBaHuio (poToko ot 28.06.2016r. Ne 2/16-3));

e PaGouwne mporpammer: 5-11 kimaccel/ A.I'. Mep3nsk, B.b. [Tononckuii, M.C. fkup, E.B.
Bymko. — 2-e u3z., nepepadboranHoe. — M. : Benrana-I'pad, 2017,

o DenepanbHplii MepeueHb YYEOHUKOB, PEKOMEHIYEMBIX K HCIOIb30BAHUIO TIpU
peanu3ai UMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeNbHBIX MTPOrpaMM
Ha4yaJbHOrO OOIIEero, OCHOBHOTO 00IIero, cpeaHero obmero obpaszoBanus (IIpukas
MunuctepctBa npocsenieHuss PO ot 28.12.2018 r. Ne 345) ¢ uzmenenusimu ([1pukass
Munuctepctsa npocsernieHus ot 08.05.2019 Ne 233, o1 22.11.2019 Ne 632);

. [Tonoxenne «O CcTpyKType, MOpsAAKE pa3pabOTKH H YTBEPXKICHHH pabounx

porpaMM y4eOHbBIX KypcoB, peaMeToB, uciuiuiud MAOY «COII Ne 5» HI'Ox;

o Yuebnsiii mman MAOY «COIL Ne 5» HI'O wa 2022-2023 yueOHbIH TO1

VYueOHblit penmer «MareMaTHKa: TeOMETPHs» BXOIUT B MEPEUYCHb YYEOHBIX IPEAMETOB,
00s3aTeNnpHBIX I M3Y4YeHHs] B cCpelHeil oOmieoOpa3zoBaTenbHON mmikoie. JlanHas mporpamma
IpelycMaTpuBaeT H3y4deHHe IpeaMera Ha 0a3oBoM ypoBHe. llporpamma mno mnpeamery
«MareMaTuka: TeOMEeTpHs» HalpaBlieHA HAa pPealU3allii0 CUCTEMHO-/IEATEIbHOCTHOTO MOAX0/a K
npoueccy o0y4eHHsl, KOTOpbIii o0ecreunBaeT MOCTPOEHHE 00pa30BaTEIBHOIO Mpolecca ¢ y4€ToM
WH/IMBUYAJIbHBIX BO3PACTHBIX, NCUXOJOTHYECKUX, (PU3UOJOTHUECKUX OCOOEHHOCTEH U 3/10pOBBs
oOyuaromuxcs. Ilporpamma peanuszyeT aBTOPCKHME M€ Pa3BUBAIOIIETO OOYYEHHS] T'€OMETpPHUH,
KOTOPOE JIOCTUraeTcsi OCOOEHHOCTSMHM H3JI0KEHUS TEOPETHYECKOT0 Marepuaiga M CUCTEMOM
yOpaXHEHU Ha CpaBHEHUE, aHalu3, BbIACIEHUE TJABHOIO, YCTAaHOBJIEHUE  CBS3EH,
KJaccudukaiuo, 00001IeHNEe U CUCTEMATH3AIHIO.

[Tporpamma peanusyercs Ha OCHOBE UCMOJIb30BaHUs Y MK:

o Mepznak A.I'., Hommposckuii [[.A., Ilononckuii B.b.,. Sxup M.C.; nox pen.
[Mogonsckoro B.E.; Matematuka: ['eomerpusi (6azoBeiii ypoBeHb); 10 kmacc, OOO
N3narensckuit nentp «BEHTAHA-I'PA®», 2019 r.;

e Mep3nsk A.I'., Homuposckuir [.A., Tlomonckmit B.b.,. Sxup M.C.; mom pen.
[Tononsckoro B.E.; Marematuka: I'eomerpus (6a30Bblif ypoBeHs); 11 kmacc, OOO
Wznarensckuit nentp «BEHTAHA-TPA®», 2019 .

Mecro kypca «MaremaTnka: reomerpus (0a30BbIii yPOBEHB)» B Y4eOHOM ILIaHe

N KonuuectBo KonuuectBo
OO6pazoBaTenbHas Y4eOHbIit KomngecTro KomngecTro
4acoB B 4acoB B Bcero
obnactb npeaMeT 4acoB B rof 4acoB B Iof
HEZeII0 HEZeII0
Maremaruka u Maremaruka: 10 xmace 10 xmacc 11 xmace 11 xmacc 140
nHpOpMaTHKa reoMeTpus 2 70 2 70
‘ OO0pazoBaTenbHas Y4eOHbIii KonuuectBo | KomuuectBo | KommuectBo | KommuectBo ‘ Bcero ‘




O6HaCTB Hpe,Z[MeT yacoB B Y4acoB B I'0J 4yacoB B qacCoB B I'oJ
HCOCIIIO HCOCIIIO
MaremMaTHuka u MareMaTHKa: 10 kmacc 10 knacc 11 xmacc 11 kmacc
104
nH(pOpMaTHKa TCOMETpHS 15 52 15 52
2. JII/I'lHOCTl-Ible, MeTaﬂpeHMeTHBIe n leeI[MeTHble pe3yJILTaTLI OCBOCHMUA

coaecpkaHusl Kypca «MareMaTHKa: reoMeTpusn»

JInuHoCTHBIE pe3yJIbTAThl 0CBOEHUSI IPOTrPaMMbI HalleJleHbl Ha GopMHUpOBaHHe:

POCCUICKON TPa)KJaHCKOM MICHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY Hapony,
YyBCTBA OTBETCTBEHHOCTH niepen Poaunoii;

TOTOBHOCTH K clTy>keHHi0 OTe4ecTBy, ero 3aluTe;

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U
OOIIECCTBEHHON MPAKTUKHA, OCHOBAHHOTO HAa JTUAJIOTE KYJIbTYp, a TakKe pPa3IUYHbIX
(hopM 00LIECTBEHHOT'O CO3HAHMS, OCO3HAHUE CBOETO MECTa B MOJIUKYJIHTYPHOM MHUDE;
OCHOB CaMOpPa3BUTUS M CAMOBOCIIUTAaHUS B COOTBETCTBUU C OOIIEYETOBEUCCKHUMHU
LIEHHOCTAMU W HJeajJaMH T'PaKIaHCKOro OOIeCTBa; T'OTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEJIBHOM, TBOPUECKON U OTBETCTBEHHOMW JIEATEIIbHOCTH;

TOJICPAHTHOTO CO3HAHUS, TOTOBHOCTU U CHOCOOHOCTH BECTH JUAIOT C JIPYTUMHU
JIIOJIBMH, JJOCTUTaTh B HEM B3aUMOIIOHMMAHUS, HAXOJIUTh OOIIME eI U COTPYIHUYATH
JUTSL UX TOCTHXKEHHS;

HaBBIKOB COTPYAHUYECTBA CO CBEPCTHUKAMM, JIE€THbMHU MIIAJIILIETO BO3PACTA, B3POCIBIMU B
00pa3oBaTeNnbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIeI0BATENbCKON, TIPOSKTHON U
JIPYTrUX BUAAX JESITEIbHOCTH;

TOTOBHOCTH U CIHOCOOHOCTH K OO0Opa3oBaHMIO, B TOM YHCJIE CaMOOOPa30BaHHUIO,
CO3HATEJILHOTO OTHOIIECHUS K HENPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHUIO YCIEUTHOMN
npodeccnoHanbHOM U 0OLIECTBEHHOMN AEATEIbHOCTH;

OCO3HAHHOTO BBIOOpA OyayIiel mpodeccuu U BO3MOKHOCTEH pealln3aiii COOCTBCHHBIX
KU3HEHHBIX I[IJIAHOB; OTHOIIEGHHA K MNpo(ecCHOHAIbHON  JeATeNbHOCTH  Kak
BO3MOXKHOCTH YYacTHsl B PEIIEHWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX MTPOOJIEM.

PEAJIMBALIUSA MOJYJIS «IIKOJIbHBIA YPOK»

B pamkax gaHHOro yyeOHOro kypca peanusyercss MoAyib « ILIIKonbHBIA ypok» U3

porpamMmaI «Bocnutanuey.

Auredpa u reomerpus 10-11 kaacc

Ne, Ne Paznenia, Ha3BaHue Bonpocsl BocniuTanust
KJjace
10 I'eomeTpus
KJjace

- (hopMupoBaTh aOCTPAKTHOE MBIIIICHHE;
- pa3BHUBaTh y OOYYArOMIMXCSl MPOCTPAHCTBEHHOE
BOOOpaXeHHE W JIOTUYECKOE MBIIUICHUE ITyTEM
CHCTEMaTHYECKOTO U3yYeHUS CBOWMCTB
T€OMETPUIECKHUX (GUTYD B IPOCTPAHCTBE;
- (hopMHpOBaTH 3CTETHYECKOE OTHOIICHHE K MUDY,

Paszgen Nel. Harnaanas
crepeoMeTpus

BKJIIOYass ~ OCTETHUKY  ObITa,  HAay4HOTO U
TEXHIUYECKOT'0 TBOPYECTBA
Pasznea Ne 2. = dbopmMHupoBaTh MHPOBO33PEHHE,




IMapanneabHOCTh U
NepPNeHINKYJISAPHOCTD B
NMPOCTPAHCTBE

COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

- BOCIIUTHIBATH TpyZnoiooue, yIOPCTBO,
aKKypaTHOCTh M IEJICYCTPEMJIEHHOCTh  IPH
BBITTOJTHEHNH 3a/1aHUIA;

- (opMHUpPOBATh KPUTHYHOCTH MBIIIJICHUS, YMEHHUE
pacro3HaBaTh JIOTUYECKU HEKOPPEKTHHIE
BBICKA3bIBaHMUs, OTJIMYATh TUIOTE3Y OT (aKTa

Pazgen Ne3
MHOrorpaHHuKH

- pa3BUBaATh MPOCTPAHCTBEHHOE MBIINUICHUE, KaK
nporecc CO3JaHHsA, ONEPUPOBAHHS OOpazaMu U
OPHCHTAIlMM B pealbHOM W BOOOpakaeMoM
NPOCTPAHCTBE TPU PEIICHUU PA3IMYHOTO THUIIA
3a/1a4, 1abopaTOPHBIX padoT;

- (QopmMupoBaTh OTBETCTBEHHOEC OTHOIICHHE K
OOy4eHHIO, TOTOBHOCTH MW  CIIOCOOHOCTH K
CaMOPa3BUTHIO U camMo00pa30BaHHUIO,
CO3HATEIIbHOE OTHOIICHHE K  HEMPEPHIBHOMY
00pa30BaHUIO Kak YCJIOBHIO YCIICITHOM
npodeccuoHaIbHON u 00IIIeCTBEHHOM
NESATENTHbHOCTH;

- BOCIIHTAHWE TBOPYECKOTO CTHJS MBIIIICHUS,
BKIIIOYAIOIIET0O B ce0S  COOOpasUTEIbHOCTS,
HaOJTI0aTEeIbHOCTh, XOPOIIYI0 TaMsTh, OCTPBIH
razomep, paHTa3uio, BHUMATEIHHOCTD;

11
KJ1ace

I'eomeTpus

Paspnen 1. KoopanHatel
BEKTOPBI B IPOCTPAHCTBE

e (opMHpOBaHHE BaXHEHUINEH MaTeMaTHYECKOU
MOJENM I ONUCAaHUA W HU3Y4YCHHUS
pa3HOOOpa3HbIX  pEANbHBIX  CUTyalluid ¢
ITOMOUIBIO yYpaBHEHUS, CaMOCTOSITEIBHO
CTaBUTH HOBBIC YUCOHBIC LIETIU U 33]1a4u;

e (opMupoOBaHUE ocoboro BHUMAaHUs
BOCIIUTAHUIO  YYBCTB  JTUYECKUX  HOPM,
HaxOJYMBOCTb M AKTUBHOCTb MPU PELICHUU
MaTeMaTUYECKUX 3a/1aY;

o (QopmupoBaHue wuHTEpeca K YYEHHIO, K

rpoueccy MO3HAHUA, MMOHUMATh u
UCIIONIb30BaTh  (DYHKIIMOHAJIbHBIE  TIOHSATHUS,
SI3BIK (TepMHUHBI, CUMBOJIMYECKHUE

000O3HAuUEHHUsI), BBIIETATh aJbTEPHATHUBHbBIC
CHOCOOBl  JIOCTMDKCHHSI 1M W BBIOHMPAThH
HanOosee 3ppeKTUBHBIN CrIOCO0;

o (opmMupoBaHue YMEHUS OIIEPUPOBATH
MOHATUAMM TIE€OMETPUYECKOTO MECTa TOYEK B
IIPOCTPAHCTBE, YpaBHEHUS burypel B

KOOpAWHATHOM TIIPOCTPAHCTBE; BBIBOAUTL U
HCIOJIL30BATh YPABHCHUC IIJIOCKOCTH,




(bopMHUpOBaHKE YMEHUSI CO3/]aBaTh BAKHEHIIYIO
MaTEMaTU4YECKyI0  MOJEIb I ONUCaHUsA
IPOLECCOB U SIBICHHUIN OKpPYXAlOUIEro MHpA,
OPUMEHATh  (PYHKIIMOHAJNBHBIM  A3BIK  JUIS
ONMUCAaHHUA W HCCIENOBAHUA 3aBUCUMOCTEU
MEXY buznyecKuMHu BEJIMYMHAMH,
NOCTPOCHHUIO  JKM3HEHHBIX  IUJIAHOB  BO
BPEMEHHOW NIEPCIIEKTUBE;

dbopmupoBaHue YMEHUS BBITIOJIHATh
MHOTOIIIAroBble MPeoOpa30BaHusl BbIPAKEHUH,
OpPUMEHsISl I[IUPOKMM Habop cmocoboB U
OpUEMOB, MpU IUIAHUPOBAHMM JOCTHIKECHUSA
1elnel caMOCTOSITENIbHO, IMOJIHO U aJE€KBAaTHO
YUUTHIBaTH  YCJIOBMSI U CpPEACTBA  HX
JOCTHKEHUS;

dbopmupoBanue YMEHMSI ~ IIOHMMAaTb M|
UCIOJIb30BaTh ~ MAaTE€MaTHYECKHUE  CpeACTBa
HarJIIJHOCTU: YepTeXH, Trpaduku, TaOIHIIb,
quarpaMMma, IMPUMEHSTh IOJIyYCHHbIE 3HAHUSA
KaKk Ha Yypokax, TaKk M BO BHEYpPOUHOHI
NEeSTENbHOCTH;

dbopmupoBanue IIPOCTPAHCTBEHHBIX
OTHOILIEHUH MeXy 00bEKTaMu;

(dbopMUpOBaHNE OTBETCTBEHHOI'O OTHOILIEHUS K
Oo0y4eHHI0, TOTOBHOCTh K CaMOpPa3BUTHUIO,
caMo00pa30BaHHUIO; OCYULIECTBIISITh
KOHCTATHP YIOIIHI u MPEABOCXUIIAKOIIUAN
KOHTPOJb MO pe3yidbTaTy H 10 Crnocoly
JICHUCTBUS,

a/IeKBaTHO CaMOCTOSATEIIBLHO OLICHUBATh
NPAaBWIBHOCTh  BBINIOJHEHUS  JCHCTBUS U
BHOCUTh  HEOOXOJAMMBIE  KOPPEKTHUBBI B
UCIIOJIHEHUE, KaK B KOHLE JEHCTBUSA, TaK U IO
XOJly €To peanu3anuu

Paznea 2.
Tesa BpameHus

dopMupoBaTh  LEJIOCTHOE  MHPOBO33PEHUE,
COOTBETCTBYIOILIEE  COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKU;
dbopMHUpOBaTH YMEHHSI ONpPENCNATh MOHSATHS,
yCTaHABJIMBATh NPUYHMHHO-CIICJICTBCHHEIC
CBSI3U, CTPOMTH JIOTHUECKOE PpaCCyXJICHUE,
YMO3aKJItOueHHe (MHAYKTUBHOE, IeIyKTUBHOE
¥ 110 aHAJIOTUH) U JIeTIaTh BHIBOJIBI;
dbopMHUpOBaTH OTBETCTBEHHOE OTHOIICHUE K
O00y4YeHHIO, TOTOBHOCTH K CaMOpa3BUTHIO H
caMo00pa30BaHMUI0O HAa OCHOBE MOTHBALMU K
O0OyUYEHHIO U MO3HAHUIO;

dbopmMHupoBaTH yYMEHHUE MCIIOJIb30BATh




NpUOOPETEHHBIE 3HAHMS B MPAKTUYECKOUN
JEATEIbHOCTH;

dbopMHUpOBaTHL MHTEPEC K HU3YYCHUIO TEMBI U
JKeJIaHUE MPUMEHSTh NPUOOPETEHHBIE 3HAHUS U
YMEHUS;

dbopmupoBaTh MpencTaBieHUs 00 HUIEAX U O
MeToJaX MaTeMaTHKU Kak 00 yHHBEPCAIbLHOM
A3bIKE HAYKU U TEXHUKH;

dbopMupoBaHue IIPOCTPAHCTBEHHBIX
OTHOILIEHUN MEX]y O0BEKTaMU;

dbopMupoBaTh  CHOCOOHOCTH ~ OCO3HAHHOTO
BBIOOpA 151 MOCTPOCHUS JalIbHEUIIIEN
WHJIUMBHUIYaJIbHOM  TpPaeKTOpUM  pa3BUBATH
WHTEpPEC K H3YYCHHUIO TEMbI, MOTHUBHPOBATH
’KeJlaHWe MPUMEHATh TPUOOPETEHHBIE 3HAHUS U
yMeHHs, (QopMHUpOBaTH yMeHHEe paboTaTh B
KOJUICKTUBE U  HaXOAUTh  COIJIACOBAHHBIC

peleHus;
dopmupoBaThH yMEHHE BUJICTD
MaTeMaTUYEeCKyl0  3aJady B KOHTEKCTE
npoOIeMHON CUTYalIHUH, B TPYTHX

JUCHUIIIINHAX, B 01<py>1<a}0mel71 KHN3HHU

Pasnea 3.
O0BEMBI TEJI.
Inomans chepbl

dbopMupoBaHNE HE3AaBUCUMOCTh CYXKICHHUIA,
dopmupoBaHue YMEHUS yCTaHaBIIUBATh
NPUYNHHO-CIICACTBEHHBIE  CBSI3U,  CTPOWTH
JIOTUYECKOE PAaCCYXJEHHE, YMO3aKIIOUEHUE
(MHIIYKTUBHOE, NEAYKTHUBHOE U 110 aHAJIOTUN) U
JIeNaTh BBIBOJIBI;

dbopmupoBanue YMEHUS COOTHOCHTH
MOJYYECHHBIM  PE3yJbTaT C  IOCTABJICHHOU
LENIbIO;

dbopmMupoBaHUEe MHTEpPECA K W3YYCHUIO TEMBI U
KeJlaHue MPUMEHSTh TPUOOPETEHHBIE 3HAHUS H
YMEHHUS;

dbopMHUpOBaHHE yYMEHHUS OIPENeISITh MOHSATHS,
CO3/1aBaTh 0000111eHu S, yCTaHaBIIMBATh
aHAJIOTHH, KJIACCU(DUIIMPOBATH;

dbopmupoBanue  yMeHus  (QOpPMYyIUPOBATH
COOCTBEHHOE MHEHMUE;

dbopmupoBanue MPOCTPAHCTBEHHBIX
OTHOIICHUH MEXYy 00bEKTaMu;

pa3BUTHE MOTHBOB M HMHTEPECOB  CBOCH
MO3HABATEIbHON JEATEIHHOCTH;

BOCIIUTAHUE CO3HATENILHOTO OTHOIICHUS K
npolieccy MO3HaHUS MHPA;

pa3BUBaTh HAaBBIKM CAMOCTOSITEIBHON PalOTHI,
aHamM3a  CBOEM  paboThl,  BOCHHUTHIBATH




pOCCHI)'ICKYIO I'paKaaHCKYIO NIACHTHNYHOCTD,
IMaTpUOTHU3M, YBAKCHHUC K OTequTBy

IloBTOpPEHUE M
CHCTEMATHU3AIHUA Y4eOHOT 0
MaTepHuaJa

o (opmupoBaHHE yMEHHs ONpPENEIATh TOHSATHUSA,

CO3/1aBaTh 0000111eHN S, YCTaHABIINBATh
aHaJIOTMH, KJIacCU(ULIUPOBATh;

o (opMupoBaTh yMEHUe BUJICTD
MaTEeMaTHYECKyl0  3a7adyy B  KOHTEKCTE
poOIeMHON CUTYallUH B TPYTHX
JTUCLMITIMHAX, B OKPY KaIOIIeH XKU3HH;

e OIEpPUPOBAThH HOHATUSAMU ciydaifHOM
BEJIMYMHBI,  pacHpeleNeHus  BEpPOSTHOCTEH
CIIy4aiiHOM BEJINYHHBI,

e HCHOJb30BaTh COOTBETCTBYIOIIMH

MaTeMAaTHYEeCKUM anmapar Uil aHaiuu3a W
OLICHKH CIIyYalHBIX BEJINYUH;

o (opMupoBaHue YMEHHUS BUJIETH
MaTEMaTHYECKyl0  3a7adyy B  KOHTEKCTE
npoOJIEeMHOM  CUTyallud B OKpYXarolen
JKU3HU;

o (opMupoBaHue YMEHUS OCYLIECTBIISTh

KOHTPOJIb CBOEH JEITEIbHOCTH B IIpolecce
JOCTUKEHUS Pe3yJIbTaTa;
e pa3BUBaThb I'OTOBHOCTh K CaMOOOpAa30BaHUIO U

PELICHUI0 TBOPYECKHUX 3aj]ad, BOCIUTHIBATH
KYJITYpPY MTOBEICHHUS Ha YPOKE;

e (opmupoBaHHE POCTPaHCTBEHHBIX
OTHOIICHUH MEXTy 00bEKTaMHU;

BOCITUTHIBATh POCCHICKYIO IPaXKIaHCKYIO

UJACHTUYHOCTh:  MATPUOTH3M,  YB@WKEHHE K

OteuecTBy, pa3BUBaTh TOTOBHOCTb K

caMo00pa30BaHUIO

MeTtanpeamMeTHbie pe3yJbTaThl 0CBOCHHUSI 00y4al0IIMMHCS
npeamera «MaTreMaTHKa reoMeTpHUsI»:

B cghepe pazeumusn peryiiTHUBHBIX YHHUBEPCAJIBHBIX YUeOHBIX JeiCTBUI

Yuenuxk Hayvumcsa:

e IICJICIIOJIAraHUIO, BKIIKOYasl IMOCTAHOBKY HOBBIX ueneﬁ, npeo6pa30BaHHe HpaKTquCKOﬁ

3ala4i B ITIO3HABATCIIbHYIO,

e CaMOCTOATENIBHO aHAJIU3UpPOBATh YCIOBUA JOCTHIKCHMS LIEJIM Ha OCHOBE Y4éTa
BBIJIEJICHHBIX YUUTENIEM OPUEHTHPOB JEUCTBUS B HOBOM yueOHOM MaTepHUale;

e IUIAHUPOBATH ITYTH JOCTHKEHHUS LICIICH;

e  YCTaHABJIMBATh LIEJIEBBIE IPUOPUTETHI;

e YMETb CAMOCTOSTEIBLHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABJIATDH UM;

e IMPUHUMATh PEUICHUS B IPOOIEMHOMN CUTYal[Ml Ha OCHOBE NIEPETOBOPOB;

e  OCYUIECTBJIATH KOHCTATUPYIOIIHUNA U IPEIBOCXULIAIONIUN KOHTPOJIb 110 PE3yabTaTy U I10
croco0y eNCTBUA; aKTyalbHbI KOHTPOJIb HA YPOBHE ITPOU3BOJILHOTO BHUMAHNS;




° ACKBATHO CaMOCTOSTCIBHO OLCHUBATH MNPABUJIIBHOCTL BBIITOJIHCHUA I[eﬁCTBHH )41
BHOCHUTH HEOOXOJHMMBIC KOPPEKTUBHI B UCIOJHECHUE, KaK B KOHIIC JCHCTBHS, TaK M IO
XOJ1y €ro peajau3alum;

e OCHOBaM IPOTHO3UPOBAHUS KaK MPEABHICHHS OYIYIIMX COOBITHI U pa3BUTHS MPOIIECCA.

Yuenuxk noayuum 603MOHCHOCMb HAYUUMDbCA:

e  CaMOCTOSITEJILHO CTaBUTh HOBBIC YUCOHBIC LIS U 3a]a4H;

. IMOCTPOCHUIO JKU3HCHHBIX IIJIAHOB BO BpeMeHHOI;'I MEPCICKTUBC,

e IpH IUIAHUPOBAHUM JIOCTHIKCHHS LEJIeH CaMOCTOSATEIbHO, IOJHO M  aJCKBAaTHO
YUYUTBIBATDH YCJIOBUA U CPCACTBA UX NOCTUIKCHUA,

e BBUICNATH AalbTEPHATUBHBIC CHOCOOBI JOCTIDKCHUS] UMM W BbIOMpaTh Hambolee
3¢ deKTUBHBIN c110CO0;

e OCHOBaM CaMOpPEryJSIIMM B Yy4eOHOHl ¥ II03HABATENBHOI JAEATENbHOCTH B (opme
OCO3HAHHOT'O YIPABJICHUS CBOMM IOBEJCHHEM M JCSITEIbHOCTBHIO, HANPABICHHOW Ha
JOCTHKCHUE MTOCTABJICHHBIX 1[EIICH;

e OCYUICCTBIISATH TO3HABATEILHYIO PE(ICKCHUI0 B OTHOLICHUHM JCHCTBUII 10 pEIICHHIO
y4eOHBIX U MO3HABATENILHBIX 33/1a4;

e QJICKBaTHO OIICHWBAaTh OOBEKTUBHYIO TPYIHOCTh Kak Mepy (aKTHUECKOTo WIH
HPEJIIoNIaraeMoro pacxo/ia pecypcoB Ha pelleHUE 3a/1a4uu;

L] aICKBATHO OLI€CHUBATh CBOM BO3MOXHOCTHU JOCTHXKCHUS LICIIN OHpeHCHéHHOﬁ CJIOKHOCTHU
B pa3iIMuHbIX chepax caMOCTOSATEIBHON JICSITEIbHOCTH;

e IIpUJIaraTh BOJIEBBIC YCWIMSA M IIPEOJOJIEBATH TPYAHOCTU MU NPEHATCTBUA HA IIYTH
JOCTIDKCHUS LISITICH.

B cghepe pazeumun xKoOMMYHUKATUBHBIX YHUBEPCAJIbHBIX Y4eOHBIX AeHCTBUI
Yuenuk nayuumcs:

e YYMTHIBATh pa3Hble MHEHMSI U CTPEMUTHCA K KOOpPAMHALMM PA3IUYHBIX MO3ULMNA B
COTPYJHHUYECTBE;

e (dopmynupoBaTh COOCTBEHHOE€ MHEHHWE W  TO3UIMI0, apPTyMEHTHUPOBaTh |
KOOP/AMHUPOBaTh €€ C MO3ULMAMU MapTHEPOB B COTPYIHUYECTBE INpPHU BHIPpaOOTKE
o01Iero penieHns B COBMECTHON AESITETbHOCTH;

e YCTaHABJIMBATh U CPABHMBATh Pa3HbIE TOUKHU 3PEHUS, NIPEXK/IE YEM IPUHUMATD PELICHUS
U JeNaTh BBIOOP;

e ApPryMEHTHpPOBaTb CBOIO TOYKY 3PEHHs, CIOPUTh M OTCTauBaThb CBOIO IO3UIMIO HE
BpaX/1I€OHBIM JJIs1 ONIIOHEHTOB 00pa3oM;

e 3aJaBaTh BOIPOCHl, HEOOXOAMMBIE JUIs OpraHU3allMd COOCTBEHHOM MESTENbHOCTH H
COTPYIHHUYECTBA C TAPTHEPOM;

e OCYIIECTBJIATH B3aUMHBIH KOHTPOJb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOIIIb;

e QAJIEKBaTHO HCIIOJIb30BATh peYb Ul IUIAHUPOBAHUS M PETYJSLIUNA CBOEH JEATEIBHOCTH,
pelIeHns pa3IMuHbIX KOMMYHUKATUBHBIX 3a/1a4;

e BJIAJIETh YCTHOW M MUCbMEHHOM PEUBIO;

e OpraHu30OBbIBaTH U IUIAHUPOBAaTh Yy4eOHOE COTPYIHHUYECTBO C YUYUTEIEM U
CBEPCTHUKAMH, ONPEIEIISATh LeTH U (YHKIHUN YIaCTHUKOB, CIOCOOBI B3aUMOJICHCTBHS;

e TUIAHUPOBATH OOIIHE CIIOCOOBI PAOOTHI;

e OCYILECTBIJIATH KOHTPOJb, KOPPEKIIHIO, OLIEHKY JeHCTBUI MapTHEPA, yMETh YOSKAaTh;

e paboTaTh B IpyMnIe — yCTaHaBIUBAaTh padoyue OTHOIIEHUS, 3PPEKTUBHO COTPYTHNUYATH
U CIIOCOOCTBOBATH MPOAYKTUBHON KOOIEpaINH;

e HMHTETPUPOBATHCS B IPYMIYy CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aHMMOJECICTBHE CO
CBEPCTHUKAMM U B3POCIIBIMY;



Yuenuxk noayuum 603MO0MHCHOCHb HAYUUMDbCA:

e YUYUTHIBATh M KOOPAMHUPOBATH OTJIMYHBIE OT COOCTBEHHOW MO3UIMU APYTUX JIIOACH B
COTPYJIHHUYECTBE;

e  YUYUTHIBATh Pa3HbIE MHEHUS U UHTEPECHI U 0OOCHOBBIBATH COOCTBEHHYIO TTO3HIIHIO;

e TMOHUMATh OTHOCHTEIHLHOCTh MHEHHUH H MOJXO0JIOB K PEUICHUIO IPOOIEMBI;

e TIPOJIYKTHBHO pa3peiiaTh KOH(IMKTHI Ha OCHOBE Y4€Ta MHTEPECOB M IO3HMIIMH BCEX
YYaCTHUKOB, IMOUCKA M OIICHKU aJbTCPHATUBHBIX CIIOCOOOB pa3pemieHuss KOH(IUKTOB;
JIOTOBAPUBATHCS U MPUXOIUTH K 00IIEMY PEIICHUIO B COBMECTHOM JIEITEIILHOCTH, B TOM
YUCJIE B CUTYallMU CTOJIKHOBEHUS HHTEPECOB;

e Oparpb Ha ce0d WHUINMATHBY B OpPraHU3AlMK COBMECTHOTO JICHCTBUS (ZIEJIOBOE
JTUJEPCTBO);

e OKa3blBaThb NOJJCPKKY M COJICHCTBHE TE€M, OT KOI'O 3aBUCUT JOCTHKEHUE LU B
COBMECTHOM JIESATCILHOCTH;

e OCYHISCTBISATh KOMMYHUKATHBHYIO  pe(JIEeKCHI0O KaK  OCO3HAaHHE OCHOBAaHHM
COOCTBEHHBIX JICUCTBUIN U IEHCTBUI apTHEPA;

e B IIPOLECCE KOMMYHHUKALIMHU JOCTATOYHO TOYHO, ITOCJIEA0BATEIBHO U MOJIHO NEePe1aBaTh
napTHEPY HEOOXOIUMYIO HHPOPMAITUIO KaK OPUCHTHUD ISl IIOCTPOCHHUS ICHCTBUS;

e BCTyHaThb B JAMAJIOT, a TaKXK€ y4yaCTBOBATh B KOJUICKTUBHOM OOCYXKIEHUU MPOOIIEeM,
Y4aCTBOBaTh B INCKYCCUH M apT'YMEHTHPOBATh CBOIO MO3ULIMIO.

B cghepe pazeumuna no3HaBaTeIbHBIX YHHBEPCAIbHBIX Y4eOHBIX 1eHCTBHI
Yuenuk nayuumcs:

e OCHOBaM peallu3alliy MPOEKTHO-UCCIIEIOBATEIbCKON ACITEIIBHOCTH;

e OCYIECTBISITh PACHIMPEHHBIA MOUCK WH(GOPMAIMH C WCIOJIh30BAHUEM PECypCOB
oubnmoTek u cetu HTEpHET;

e CO3IIaBaTh U MPE0OPa30BHIBATH MOJCIU M CXEMBI JUISI PEIICHUS 33]1a4,

e OCYWIECTBIATH BbIOOp Haunbonee dS(PPEKTUBHBIX CIHOCOOOB pEUICHUS 3a1ad B
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

e  J1aBaTh OMpeeNICHUE MOHATHUSIM;

e OCYIIECTBIISITh CPABHCHUE M KJIACCU(DHKAIMIO, CAMOCTOSITEILHO BHIOWpasi OCHOBAHUS U
KpUTEPUH I YKa3aHHBIX JJOTHUECKUX OIepalnii; 00001aTh MOHATHUS;

e CTPOWTH KIACCU(PUKAIIUIO HA OCHOBE OTPHIIAHHS;

e CTPOWUTH JIOTUYECKOE pACCYXIEHHE, BKIIOUYAIONIEE YCTAHOBJICHHE MPUUYUHHO-
CIICICTBEHHEIX CBS3€Hi;

e CTPYKTYPHpPOBATh TEKCTHI, BKJIIOYAas yYMEHHE BBIACNATH TIJIaBHOE U BTOPOCTETNEHHOE,
TJIABHYIO UJICIO TEKCTA, BEICTPAUBATH TIOCIIEIOBATEIIBHOCTE OMMCHIBACMBIX COOBITHH.

Yuenux noJjayuum 603M0HCHOCMb HAYUUMDbCA:

e OCHOBaM pe(IEKCUBHOTO YTCHUS;

e CTaBUTH MPOOJIEMY, APTYMEHTUPOBATH €€ aKTYaIbHOCTb;

e BBIBUTATh FUIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSX COOBITUM, TPOIIECCOB, OOBEKTOB;

e  OPraHU30BBLIBATh HCCIEAOBAHUE C LIETBIO0 TPOBEPKU THIIOTES;

[ ACIaTb YMO3AK/IIOYCHHA (I/IHJIYKTI/IBHoe nu 110 aHaJ'IOFI/II/I) U BBIBOABI Ha OCHOBE
apryMeHTaIuu

IIpeaMeTHbIe pe3yibTaThl:



c(OPMHPOBAHHOCTh MPEACTABICHUN O MaTeMaTUKE KaK YaCcTH MHUPOBOH KYIbTYphl U O
MeCTe MaTeMaTHKH B COBPEMEHHON LHMBWIM3AallUM, O CIOCOOAaX OMNMCAaHUs Ha
MAaTE€MaTHYECKOM SA3bIKE SIBJICHUH pealbHOIO MUDA;

C(OPMHUPOBAHHOCTh IPEACTABICHUH O MaTeMaTHYECKUX MOHATUSAX KaK O BaXKHEUIIMX
MaTE€MaTUYECKUX MOJECIAX, ITO3BOJIAIOIIMX ONMCHIBATH U U3y4aThb Pa3HbIC MPOLIECCHI U
SIBJICHUS; TIOHMMAaHHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO IIOCTPOCHUS MAaTEMATHYECKUX
TEOPHL;

BIIQJICHUE METOJAMH JI0Ka3aTEIbCTB U AITOPUTMOB PELICHMS; YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JTOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

BJIaJICHUE OCHOBHBIMM INOHATUSAMHU O IJIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBax; C(POPMHPOBAHHOCTH YMEHHs paclO3HaBaTh Ha
gyepTekax, MOJENSIX U B PEalbHOM MHUpPE TIeOMeTpUYecKue (QUrypsl; NPUMEHEHUE
M3YYEHHBIX CBOWCTB reOMETpUYECKUX (puryp u Gopmyi A permeHuss TeoMeTPHUECKUX
3a/1a4 U 3a]1a4 ¢ IPAKTUYECKUM COIEPIKAHNUEM;

BJIAJICHUE HABBIKAMH HCII0JIb30BAHUS F'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPH PELICHUU
3a1a4

Ilnanupyemsle pe3yabTaThl 00y4eHus 1o npeamery «MaremaTuka: reomerpus» (0a30Bblil

YPOBEHBb)

10 kiaace

Yuenux Hayuumcsa:

OIIEPUPOBATH MOHATUSAMH: TOUYKA, MIPSIMasi, INIOCKOCTh B TIPOCTPAHCTBE, NApaJIeIbHOCTh
Y TIEPIICHIUKYISIPHOCT MPSIMBIX U MJIOCKOCTEH;

pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (IpU3Ma, MUPaMHIA, TPSIMOYTOIbHBIN
napajuienenumnesn, Kyo);

n300pakaTh reOMETpUIECKre (GUTYPHI C ITOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB;
U3BJIEKaTh  MHQPOPMAIMIO O  MPOCTPAHCTBEHHBIX TEOMETPUYECKHX  (Qurypax,
MPEJCTaBICHHYIO Ha YePTEkKax;

npuMeHsATh TeopeMy [ludaropa mpu BBIYMCICHHH 3JIEMEHTOB CTEPEOMETPUYECKUX
uryp

BBIUUCIIATh IUIONIAJM TIOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB C MOMOIIBIO
(opmyu;

HaxXOAWUTh MpPHUMEPbl MaTeMaTHYeCKUX OTKPBITUH W HX aBTOpPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH;

MMOHUMAaTh POJIb MAaTEMATUKH B pa3BUTUHU Poccum.

B noeceonesnoii yscusnu u npu uzyuenuu opyux npeomemos:

COOTHOCHUTh a0CTpaKkTHblE TI'E€OMETPUYECKHE TMOHATUS U (aKTbl C peaJbHbIMU
KHU3HEHHBIMU O0BEKTAMHU U CUTYaLUSIMH;

HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX QUIyp Ul pEeHIeHUs
3aJ1a4 MPaKTUYECKOTO COAEP KAHMUS;

COOTHOCHTB IUIOIIA/IA OBEPXHOCTEH Te OAMHAKOBOM ()OPMBI M PA3JIIMYHOTO pa3Mepa;
oLleHUBaTh (HOpMy NPAaBUIBHOIO MHOTOTPAHHUKA IIOCIE CIWIOB, CPE30B U T. I
(onpenensTh KOJMUYECTBO BEPIINH, péOep U rpaHel MOJyYeHHBIX MHOTOTPAaHHUKOB).

Yuenux noJjayuum 603MO0NHCHOCHb HAYUUMDbCA:

MPUMEHSTh JUIsl pelIeHUs 3a/1ad reoMeTpudeckue (akThl, €CIU YCIOBUS MPUMEHEHHUS
3aJjaHbl B IBHOH (opme;



11 kiaace

pemaTh 3adayd Ha HAaXOXKICHHWE T€OMETPHYECKUMX BEJIMYMH 10 O0O0pa3laM WM
aNropuTMam;

JeNaTh MJIOCKUE (BBIHOCHBIC) YEPTEXKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM dYHCIE
pHUCOBATh BUJI CBEPXY, COOKY, CTPOUTH CEYEHHSI MHOTOI'PaHHUKOB;

U3BIIEKaTh, MHTEPIIPETUPOBATh M MPEOOPA30OBBIBATE MHPOPMALUIO O TE€OMETPHUECKUX
¢burypax, npeJCTaBICHHYIO Ha YepTexax;

OPUMEHSATh TeoMeTpudyeckue (akThl Ui  pemieHus 3aaad, B TOM  YHCIE
MPEANOJaraloluX HECKOJIBKO 111aroB PeLIeHNUs;

OIMCHIBATh B3aUMHOE PACIOJI0KEHHUE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;
(dbopMynupoBaTh CBOMCTBA U MPU3HAKU (UTYD;

JI0Ka3bIBaTb FT€OMETPUUECKHUE YTBEPHKIACHHUS,

BJIQJIETh CTAHJAPTHOM KiaccHU(UKalueldl MPOCTPAHCTBEHHBIX Quryp (mupamuisbl,
IIPU3MBI, [TapAJUICIEIUIIEIbI);

UCIIOJIb30BaTh CBOMCTBA T€OMETpUYECKUX GUTYp IS pelleHUs 3aJad MPaKTUYECKOTrOo
XapakTepa U 3a/1a4 U3 APyrux o0sacTeil 3HaHUiA.

Yuenuxk Hayvumcsa:

n300pakaTh reOMeTpU4ecKre GUrypsl C IOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB,;
U3BIIEKaTh HMH()OpPMAIMI0O O  MPOCTPAHCTBEHHBIX TEOMETPHYECKHX  (uUrypax,
IIPEJICTABICHHYIO HA YEPTEkKaX;

npuMeHsATh Teopemy Iludaropa mpu BBEIYMCICHUH HJIEMEHTOB CTEPEOMETPHUECKUX
¢uryp;

pacro3HaBaTh TeJa BpalleHHUs: KOHYC, HWIMHID, chepy U map;

BBIUUCIIAT O0BEMBI M IJIOLIAU MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB M TEI
BpAIIICHUS C TIOMOIIBIO POPMYT;

OIIEpUPOBATh IIOHATHUEM «EKAPTOBBI KOOPANHATHI B IPOCTPAHCTBEY;

HaXOJUTh KOOPJIMHATHI BEPIINUH Ky0a U IPSIMOYTOJIBHOIO NapajuleIenunes1a;

HaXOJUTb IPUMEPbl MaTEMaTHUYECKUX OTKPBITUH M HX aBTOPOB, B CBA3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPUEH;

MMOHUMATh POJIb MaTEMaTUKU B pa3BuTuu Poccuu.

B noeceonesnoii yscusnu u npu uzyuenuu opyux npeomemos:

COOTHOCHUTh a0CTpaKkTHbIE TI'E€OMETPUYECKHE TMOHATUS U (aKTbl C peaJbHbIMU
KHU3HEHHBIMU O0BEKTaMHU U CUTYaLUSIMH;

HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX QUIYp Ul peIIeHUS
3aJ1a4 MPaKTUYECKOTO COAEP KAHMUS;

COOTHOCHTB IUIOIIAIA OBEPXHOCTEH Te OAMHAKOBOM ()OPMBI M PA3JIMYHOTO pa3Mepa;
oleHUBaTh (HOpMy NPaBUIBHOIO MHOTOTPAaHHUKA IOCIE CIWIOB, CPE30B M T. I
(onpenensaTh KOJIMUYECTBO BEPIIMH, pEOep U rpaHel MOJydeHHbIX MHOIOIPaHHUKOB).

Yuenux noJjayuum 603M0HCHOCMb HAYUUMDbCA:

MPUMEHSTH JUIsl pelIeHUs 3a/1ad TeoMeTpudeckue (akThl, €CIU YCIOBUS MPUMEHEHUS
3aJjaHbl B IBHOH (opme;

pemars 3aJauyd Ha HaXOXKJEHHWE TeOMETPUYECKMX BEJIMYMH Mo olpa3uam Wi
JIrOpUTMaM;

JieNaTh TUIOCKKE (BBIHOCHBIE) YEPTEKHU U3 PUCYHKOB OOBEMHBIX (PUTYD;

U3BJIEKaTh, UHTEPIIPETUPOBATh M NMPEOOPa30OBbIBATE MH(POPMALUIO O T€OMETPHUECKUX
¢burypax, nIpeJCTaBICHHYIO Ha YepTexax;



OPUMEHSATh TeoMeTpudeckue (akThl I
IIPEAIIOJIAraloIMX HECKOJIBKO 11aroB PEIICHHUS;
(dbopMyIHpOBaTH CBOWCTBA U MIPU3HAKH (DUTYD;

pemicHu-d 3ajaa4y, B TOM  YHCIIC

e  JI0OKa3bIBaThb T€OMETPUYECKUE YTBEPKICHUS;

e HCHOJB30BATh CBOMCTBA T'€OMETPUUYECKUX (DUTYpP UIA pEIIeHHs 3a/1ad MPaKTHUYECKOTO
XapakTepa M 3aJa4 U3 ApYrux o0sacTei 3HaHUii;

e pelaTh NPOCTEHIINE 3aJaul BBEIEHUEM BEKTOPHOIro Oa3uca.

3. Conep:xanue npeamera «MaremaTuka: reomeTpus (0a30Bblii YpOBeHb)»
10 kacc
KomnnuecTtBo yacos
Ha N3YUYCHUC TCMBI
11\/&;1 I'maBa 24acaB | 1,54aca Copeprkanre yueOHOTO MpenMeTa
HEEII0 B
HEZIeITI0
1 | Beenenue B 9 7 OCHOBHBIE TOHSATHS CTEPEOMETPUU M UX
CTEPEOMETPUIO cBoiictBa. CeueHnust kyoa u Terpasapa. Touka,
npsMass W IUIOCKOCTh B IPOCTPAHCTBE,
aKCUOMBI CTEPEOMETPUU U CIECACTBUS W3
HUX.
2 | IlapannenbHOCTD B 15 10 B3anMHOEe  pacmosokeHWe — MPSMBIX |
POCTPAHCTBE IUTOCKOCTEH B MIPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B
npoctpancTBe. M300pakeHHe MpOCTEHIINX
IPOCTPAHCTBEHHBIX (PUT'Yp Ha MIOCKOCTH.
3 | llepneHauKyasIpHOCTD B 27 20 Paccrostaus MEXy ¢burypamu B
POCTPaHCTBE OpOoCTpaHCTBE. YN B IPOCTPAHCTBE.
[eprieHAUKYIAPHOCTH MPSAMBIX M IJIOCKOCTEH.
IIpoekuus ¢uryps! Ha miaockocTs. [Ipu3Haku
MEPIEHANKYISIPHOCTH TPSMBIX U TUIOCKOCTEH
B mpoctpaHctBe. Teopema o  Tpéx
MEPIICHIUKYIISIpax.

4 | MHOrorpaHHUKH 15 11 [Tapannenenunexn. CBoiicTBa NpSIMOYTOJIBHOTO
napajuienenunena. Teopema Iludaropa B
npoctpanctBe. Ilpusma u  mupamwmna.
[IpaBunpHass mHpamMuga ©  TpaBHIIbHAS
npusma. Ilpsmas nupamuga. DIeMEHTHI
npu3mel 1 nupamuasl.  [Ipocreiimme
KOMOMHAIMM  MHOTOIPAaHHMKOB M Tel
BpaIeHwsl. Brraucnenne JJIEMEHTOB
IIPOCTPAHCTBEHHBIX buryp (péodpa,
JTMAroHalu, yIJibl).

[ToBTOpEeHME 1 4 4
cUCTEeMaTH3aIHs
y4yeOHOro MaTepuaia
Htoro 70 52
11 knace
Ne KonunuecTtBo yacos
i I'maBa Ha H3yUCHHE TeMbi Conepxanne yaeOHOTO IIpeIMeTa




2 yaca B
HEIEI0

1,5 gaca
B
HEEIO

1 Koopannatse! u
BEKTOPHI B
MIPOCTPAHCTBE

16

13

JBi>keHUsT B TPOCTPAHCTBE: MapajUleIbHBII
MEPEHOC, LEHTPAJIbHAsI CUMMETPHS, CUMMETPUS
OTHOCHUTEJIBHO IUIOCKOCTH, MOBOPOT. CBoKcTBa
IBWkKeHU.  [IpuMeHeHue  IBWKEHHUM  TpuU
pemieHUH 3anady. BekTopbl M KOOpPAMHATHI B
npoctpancTBe. CymMMa BEKTOPOB, YMHO>KEHHE
BEKTOpa HA YHCIO, YroJl MEXAY BEKTOPAMHU.
Konnuueapuple W KOMIUIAHapHBIE BEKTOPHI.
CkanspHoe npousBeicHHE BEKTOpOB. Teopema o
Pa3JIOKEHUHU BEKTOPA MO TPEM HEKOMIJIaHAPHBIM
BekTOopaM. CKaJsipHOE IPOU3BEICHUE BEKTOPOB B
KoopauHarax. [lpuMeHeHuWe BEKTOPOB IpHU
pElIEHUM 3aJa4 Ha HAXOXKJICHHE pPACCTOSIHUM,
JUIMH, TUIomaaed W o0bEéMOB. YpaBHEHHUE
TUIOCKOCTH B TIPOCTPAHCTBE. YpaBHEHHE c(hephl B
npoctpanctBe. @opMyna sl BBIYMCICHHS
PACCTOSIHUSI MEXAY TOYKaMHU B IIPOCTPAHCTBE.

2 Tena BpamieHus

29

22

Hunuanp, konyc, cdepa u mmap. OCHOBHBIE
CBOICTBa  MpSAMOro  KpPYroBOro  IWJIMHJpA,
IPsIMOTO KPYroBoro konyca. M3o0paxkeHue Ten
BpallleHuss Ha Iuiockoctd. [IpeacraBinenue 00
yCeu€HHOM KOHYCE, CEUCHHUAX KOHYcCa
(mapanjenbHbIX OCHOBaHMID U MPOXOJSALIMX
qyepes BEPILUHY), CEUCHHUSAX  IMIMHIpA
(mapamnenbHO U MEPHEHAMKYISIPHO  OCH),
cedeHusax mapa. Pa3Béprka nuunuHapa U KOHyca.

3 OO0BEMEI Tell.
[Tnomans cheps

17

13

[Tonsatne 006 oO0BvEMe. OOBEM mHpPamMHIBI |
KOHyca, Npu3Mbl U LwinHApa. OO0BEM miapa.
[TogoOubIe Tenma B mpoctpaHcTBe. COOTHOIICHHS
MEXy IUIOIIAASMU MOBEPXHOCTEH M 00bEMamMu
nonoOHbpIx  Ten.  Ilmomags  MOBEpPXHOCTH
IIPABWIBHOM NUPAMHUIbl M NPSIMOH INPHU3MBI.
[Inomane NOBEPXHOCTH MPSIMOTO KPYroBOI'O
LWJIMHJIPA, IPSIMOTO KPYTOBOI'0 KOHYycCa M 11apa.

[ToBTOpEeHue n
CHUCTEMAaTU3ALHs
y4ueOHOro
MaTtepuaia

Hroro

70

52

4. TemaTnueckoe NJaHHPOBaHMe Y4eOHOT0 MaTepuaia no npeaMmery «MaremaTuka:
reomeTpus» (0a30Bblii ypOBEeHb)

10 kaace

2 Jaca B HeJlento, 35 ydaeOHbIX Henemnb, Bcero 70 yacoB

Ne
ypOoKa

HaszBanue rmasel. Tema ypoka.

Koi-Bo yacos
B Iy1aBe/ TeMe

I'nasa 1. BBeieHue B crepeomerpuio

9

OCHOBHBIC ITOHITHUS CTCPCOMCTPHUH. AXCHOMEI CTCPCOMCTPHUUN 1




OcHOBHBIE TIOHATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPHUHU

CrnencTBus U3 aKCUOM CTEPEOMETPUN

CrnencTBus U3 aKCUOM CTEPEOMETPUN

[TpoctpancTBeHHble Gurypsl. HauansHblie npeacTaBiIeHus o
MHOI'OIPaHHHUKAX

e

[TpoctpancTBeHHble Gurypsl. HauansHbie npeacTaBiIeHus o
MHOI'OIPaHHHUKAX

[TpoctpancTBeHHble Gurypsl. HauaneHblie npeacTaBiIeHus o
MHOI'OIPaHHHUKAX

[TpoctpancTBeHHble Gurypsl. HauansHbie npeacTaBieHus o
MHOI'OIPaHHHUKAX

Konmponwvnan paboma Ne 1 no meme «Akcuomsl cmepeomempuu u
cneocmeus u3z nux. Hauanvnvie npedcmagnieHus 0 MHO20ZPAHHUKAX)

I'naBa 2. [lapanjieJJbHOCTH B MPOCTPAHCTBE

[EEN
a1

B3aumHoe pacnionoxeHue AByX NpsIMbIX B IPOCTPAHCTBE

Bzaumnoe PacCIIOJIOKECHUC ABYX MPAMBIX B IIPOCTPAHCTBC

Bzaunmnoe PacCIIOJIOKECHUC ABYX MPAMBIX B IIPOCTPAHCTBC

[TapayueapHOCTB NPSIMOU U IIJIOCKOCTH

[TapayueapHOCTB IPSIMOU U IIJIOCKOCTH

[TapannenbHOCTh MPSIMOM U TJIOCKOCTH

HapaHHeJ'IBHOCTB HpﬂMOﬁ H IINIOCKOCTHU

[TapanienbHOCTh TIOCKOCTEN

[TapannenbHOCTh IIOCKOCTEN

[TapannenbHOCTh IIOCKOCTEN

[Ipeobpa3oBanue Gpuryp B mpocrpanctse. [lapamienbHoe MPOSKTHPOBAHHE

[TpeoOpazoBanue ¢uryp B nmpoctpanctse. [lapanienbHoe MpOeKTUPOBAHUE

[Tpeo6pazoBanue ¢uryp B mpoctpancTse. [lapanienbHoe NpoeKTUpOBaHUE

[Tpeo6pazoBanue ¢uryp B mpoctpancTse. [lapanienbHoe NpoeKTUPOBaHUE

Konumponsnan paboma Ne 2 no meme «Ilapannenvnocms 6
npocmpancmeey
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I'naBa 3. llepneHaMKY/ISPHOCTH B IPOCTPAHCTBE

N
~

Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

HepHCHI[I/IKyHHpHOCTL HpHMOﬁ " IMJIOCKOCTHU

HepHCHI[I/IKyHHpHOCTL HpHMOﬁ " IJIOCKOCTHU

IlepnenquKyIsIpHOCTD NPSIMOM U IUIOCKOCTH

[lepnenauKyIsip 1 HaKJIOHHAA

IlepnenquKymsip U HaKJIOHHAS

HepneHz[HKynﬂp M HaKJIOHHas

HepneHz[HKynﬂp 1 HaKJIOHHas

Teopema o Tpéx neprneHaAuKyIsIpax

Teopema 0 TpEX nepneHANKYIApax

TeopeMa o TpEX nepHneHANKYIIApax

Teopema o Tpéx nepneHauKyIsIpax

Konmponvnaa paboma Ne 3 no meme «Ilepnenouxkynapnocme npamoii u
njaockocmu’”

RRrRrRrRrRR R R R R R R

Yroa Mexay npsMoi U IJI0CKOCTHIO

-

Yron Mexay npsmMoi U IMI0CKOCThIO

-

Yron Mexay npsiMoil U IIOCKOCThIO




JIByrpaHHbIi yroj. YT0oJ MEXKIY MIOCKOCTSIMU

JIByrpaHHBIN yros. Yo Mexay IJI0CKOCTIMU

JIByrpaHHBIN yrois. Yo Mexay IJI0CKOCTIMU

JIByrpaHHbIi yros. Yroij Mexay MJI0CKOCTIMU

[leprieHuKyNSApHBIE IIIOCKOCTH

[leprieHuKyNSApHBIE IIIOCKOCTH

[lepnenauKkymnsipHbIE IIOCKOCTH

IInomans OpTOroHaIbHON IPOEKIMU MHOTOYT'OJIbHUKA

[Inomans OpTOroHaIbLHOM IIPOECKIUU MHOTOYT OJIbHUKA

Konumponvnasn paooma Ne 4 no meme « Y201 mesxncoy npamoii u
naockocmuio. Y201 mexcoy naockocmamu. Ilepnenouxkynapuoie
niaockocmu’”
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I'naBa 4. MHoOrorpanHHuKu

[EEN
a1

IIpuzma

IIpuzma

[Tpuzma

[Tpuzma

[Tapannenenunen

[Tapannenenunes

[Tapannenenunes

[Tupamuaa

[Tupamuaa

[Tupamuga

ITnpamuna

ITnpamuna

Yceu€HHas nupamuaa

Yceu€HHas nupamuaa

Konmponvnas padoma Ne 5 no meme «Mnozozpannuxu

IToBTOpEeHNE N cHCTEeMATH3AIMS Y4eOHOr0 MaTepuaJia

[ToBTOpenue no teme “IlapanienbHOCTh B IPOCTPaHCTBE”

[ToBTOpenue no reme “IlepneHIUKyYISIpHOCTD B IPOCTPAHCTBE™

IToBTOpenue no reme “MHOrorpaHHUKN”

Hmozoean konmpovnas paboma

RRrRrRPRWRRRR R RRRRR R R R R P

11 xkiaace

2 yaca B HeJielto, 35 yueOHbIX Hesemb, Bcero 70 yacoB

No
ypoka

Haszeanue rmaBel. Tema ypoka.

Komn-Bo yacoB
B I'1aBe/ TEME

KoopauHaThl M BEKTOPHI B IPOCTPAHCTBE

[EEN
(o]

I[CKapTOBBI KOOpAWHATHI TOYKHU B ITPOCTPAHCTBE

I[CKapTOBBI KOOpAWHATHI TOYKHU B ITPOCTPAHCTBE

BexkTops!l B mpocTpaHcTBE

BexTops!l B mpocTpaHcTBE

CoXeHHE U BBIUNTAaHHUE BCKTOPOB

CrnoxeHne 1 BEIYUTAHHE BCKTOPOB

YMHOKEHHE BEKTOpa Ha Yucio. ['oMoTeTrst

YMHOKEHHE BEKTOpa Ha Yucio. ['oMoTeTnst

RlRRPR R PR e




YMHOXEeHHEe BEKTOpa Ha yucio. ['omoTeTus

CkansipHO€E NMPOU3BEAECHNUE BEKTOPOB

CkansipHO€E ITPOU3BEAECHNUE BEKTOPOB

CkansipHO€E NMPOU3BEAECHNUE BEKTOPOB

FGOMeTpI/ILIeCKOC MECCTO TOYCK IIPOCTpPAaHCTBA. ypaBHeHI/Ie IIIIOCKOCTHU

FGOMeTpI/ILIeCKOC MECCTO TOYCK IIPOCTPAaHCTBA. ypaBHeHI/Ie IIIIOCKOCTHU

['eoMeTpruecKOe MECTO TOYCK MPOCTPAHCTBA. Y paBHEHHE TNIOCKOCTH

Konmponvnaa pavoma Ne 1 no meme «Koopounamul u éekmopul 6
npocmpancmaeey

G

Tesia Bpamenus

N
(o]

AHanm3 KOHTPOIbHOU padoThl. lmmuHap

Hunuaap

Hunuaap

KomOuHaumu nuiavHapa u npu3Msl

KomOuHaumy nuiavHapa u npu3Msl

Konyc

Konyc

Konyc

VY ceu€HHbIi KOHYC

VY ceu€HHbIil KOHYC

KombOuHanuu konyca u nupaMuisl

KombOuHanuu koHyca u mupaMuisl

KomOuHanuu koHyca u mupaMuisl

Konumponvnaa paooma Ne 2 no meme «luaunop. Konyc. Yceuénmnuwiit
konyc. Komobunayuu uyununopa, KoHyca U YCe4éHHO20 KOHycaA C
MHO202DAHHUKAMU Y

RRRrRr R RrR R RR R R R R

Amnanm3 KOHTpoJbHOH paboTsl. Cdepa u map. YpaBHeHue chepbl

Cdepa u map. Ypasaenue chepsl

BzaumHoe PpacCIiOJIOKECHHUE C(I)epbl " IJIOCKOCTH

B3anmnoe pacnosnoxeHue cepbl i IIOCKOCTH

B3anmuoe pacnosnoxeHue cepbl U IIOCKOCTH

MHororpaHHuKH, BIIUCAaHHBIE B chepy

MHororpaHHHUKH, BIIHCAHHBIE B chepy

MHororpaHHHUKH, BIIHCAHHEIE B chepy

MHOFOI‘paHHI/IKI/I, OITMCAaHHBIC OKOJIO C(i)epLI

MHororpaHH1KH, ONMCaHHbIE OKOJIO c(hepsl

MHororpaHH1KH, ONKMCaHHbIE OKOJIO c(hepsl

KomOunamu nununapa u cdepsl, KoHyca u chepsl

KomOunamu nunuHapa u cepsl, KoHyca u chepsl

KomOunamu nununapa u cepsl, KoHyca U chepsl

Konumponvnas paboma Ne 3 no meme «Cghepa u wmap. Ypasnuenue cghepol.
Kombunayuu wiapa ¢ MHo202panHUKAMU, YWUIUHOPOM U KOHYCOM)

RlRrR PR R RIR R IR IR IR IR R~

O0bémpl Tea. Ilnomans chepsl

[EEN
\‘

AHanu3 KOHTPOJIbHOM paboTel. O0bEM Tena. DopMysbl A BBIUMCICHUS
00BbEMa IPU3MBI

[EY

O0BEM Tema. DopMyIIbI ISl BEIYUCIEHUS 00bEMA MPU3MBI

O6BéM Tena. opMyisl Uil BEIYUCICHHUS 00bEMA TPU3MBI

q)OpMYJ'ILI JJIs1 BBIYMCIICHUA 00BEMOB IMUupamMuibl 1 yce‘{éHHOﬁ IMUpaMuJabl

q)OpMYJ'ILI JJIs1 BBIYMCIICHUA 00BEMOB IMUupamMuibl 1 yceqéHHofI MMUupamMuabl

e




@opMyIbl I BBIYMCIEHUS 00BEMOB MUPAMUIbI U YCEUEHHOM MUPaMHUIbI

DopMyIIBbl U1 BEIYUCICHUS 00bEMOB MUPAMUIBI U YCEUEHHOM MTUPAMUIbI

DopMyIIbl U1l BEIYUCICHUS 00bEMOB MUPAMUIBI U YCEUEHHOW MTUPAMUIBI

Konumponvnasa paboma Ne 4 no meme QO0vémbl MHO202DAHHUKOBY

AHanmm3 KOHTPOJIBHOU paboThl. OOBEMBI TE BpAILICHHS

OOBEMBI TE BpalllCHHUS

OO0BbEMBI TEN BpalCHUS

OOBEMBI TE BpalCHUS

OOBEMBI TE BpaleHUS

[Tnomans chepsr

[Tnomans chepsr

Koumponvnan paooma Ne 5 no meme «O0vémbl men epauieHus.
Ilnowaow chepory

G R I

IloBTOpEHNE M cUucTeMAaTH3aMsl Y4eOHOr0 MaTepuasa

(e}

AHanu3 KoHTpoJbHOW pabothl. IloBropenue. KoopanHaTel U BEKTOPHI B
IIPOCTPAHCTBE

[

IToBTopenue. Tena BpameHus

[ToBropenue. OOBEMBI | TUIOMIAHN TOBEPXHOCTH MHOTOI'PaHHUKOB

[ToBTopenue. OOBEMBI | IUIONIAIA IOBEPXHOCTH TEJ BpAIICHUS

[ToBTOopenne. KomOunamnuu e

IToBTrOpenue. Meron KoopauHaT

IToBTrOpenue. Meron KoopauHaT

Hmozoean konmponvnan paboma

10 xiaace

1,5 yaca B Henednto, 35 y4eOHBIX HeJlelb, Bcero 52 Jaca

Ne
ypoKa

Haszpanue rmasel. Tema ypoka.

Koi-Bo yacos
B Iy1aBe/ TeMe

I'nasa 1. BBeieHue B crepeomeTpuio

7

OCHOBHBIC TTOHITHUS CTCPECOMCTPUH. AXCHOMEI CTCPCOMECTPHUU

OcHOBHBIE IOHATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPHUHU

CrnencTBus U3 aKCUOM CTEPEOMETPUN

CJ'ICI[CTBI/IH N3 aKCUOM CTCPEOMCTPHUU

[TpoctpancTBeHHbIe Qurypsl. HauansHble npeacTaBieHus o
MHOTOTpaHHHUKaX

I

[TpoctpancTBeHHbIe Qurypsl. HauansHble npeacTaBieHus o
MHOTOTpaHHHUKaX

Konmponvnas paooma Ne 1 no meme «AKcuomsl cmepeomempuu u
cnedcmeun u3z nux. Hauanonvie npedcmasnenus 0 MHO202PAHHUKAXY

I'naBa 2. [lapa/uieIbHOCTH B IPOCTPAHCTBE

[EEN
o

B3anMHOE pacnonokeHne IByX NPsMbIX B IPOCTPAHCTBE

Bzaumnoe PACIIOJIIOKCHHUEC IBYX MIPAMBIX B IIPOCTPAHCTBE

[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH

[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH

[TapannenbHOCTh MIOCKOCTEMN

[TapamienpHOCTD MIIOCKOCTEN

[IpeobpazoBanue Gpuryp B mpoctpancTse. [lapanienpHoe MPOSKTHPOBAHKE

[Ipeobpa3oBanue Gpuryp B mpoctpancTse. [lapaniensHoe MPOSKTHPOBAHKE

S




[TpeoGpazoBanue puryp B npoctpancTse. [lapaiensHoe TPOSKTHPOBAHNE

Konumponvnasa paooma Ne 2 no meme «Ilapannenvnocmo 6
npocmpancmeey

-

I'nasa 3. [lepneHauKyJIsIPHOCTH B IPOCTPAHCTBE

N
o

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

VYron Mexay NpsSMbIMU B IIPOCTPAHCTBE

[leprieHUKYIAPHOCTD MPSIMON U TUNIOCKOCTH

IlepneHuKyISIPHOCTD NPSIMOM U INIOCKOCTH

[lepneHquKyIsip U HAKJIOHHAS

[lepneHquKyIsip U HAKJIOHHAS

Teopema o Tpéx nmeprneHANKYIIpax

Teopema o Tpéx meprneHANKYIIpax

Teopema 0 TpEX NEepHEHAUKYIIAPAX

Konumponvnas paboma Ne 3 no meme «llepnenoukynaprnocms npamoii u
njaockocmu’”

S I

Yron Mmexay npsiMoil U MI0CKOCThIO

Yron Mexay npsmMou U III0CKOCTHIO

JByrpaHHBIN yroiy. Yol Mexay MI0CKOCTAMU

JByrpaHHbIN yrois. Yroi Mexay MI0CKOCTIMU

IleprieHAMKYISPHBIE TIIIOCKOCTH

[leprieHAMKYISPHBIE TIIOCKOCTH

HepHeHI[I/IKyHHpHBIC IIIIOCKOCTHU

ITnomans OpTOFOHaHBHOﬁ IIPOCKIMU MHOT'OYT'OJIbHUKA

IInomans OpTOroHaIbHON IPOEKIIMU MHOTOYTOJIbHUKA

Konmponvnas paboma Ne 4 no meme « Y201 mexicoy npamoit u
naockocmuio. Y201 mexcoy naockocmamu. Ilepnenouxkynapuvle
naockocmu’”

RlRrRrRPr R RrRP R R -

I'naBa 4. MHOrOrpaHHUKH

[EEN
[EEN

IIpuzma

ITpusma

ITpusma

[Tapannenenunen

[Tapannenenunen

[Tapannenenunes

ITupamuna

ITupamuna

IInpamuna

YceuéHHas nupamua

Konmponvnasa paooma Ne 5 no meme «Mnozozpannuku

IToBTOpEHNE U cHCTEeMATH3AIUs Y1eOHOI0 MaTepHuaJia

IToBTOpenue no teme “IlapainenbHOCTs B IPOCTPAaHCTBE™

IToBTOpenue no teme “IlepneHIUKYISIPHOCTD B POCTPAHCTBE

51,

IToBTOpenue no reme “MHOrorpaHHUKN”

Hmozosas konmponvHas paboma

R R RrERRPR R R R R R R R R R

11 kiaace

1,5 gaca B Heemto, 35 y4eOHBIX HEENb, BCETO 52 4acoB




ypOoKa

Haszeanue rimaBel. Tema ypoka.

Komn-Bo yacoB
B I1aBe/ TeMe

KoopauHatel 1 BeKTOpHI B POCTPAHCTBE

[EEN
w

I[eKapTOBBI KOOpJAWHATBI TOYKH B ITPOCTPAHCTBE

I[eKapTOBBI KOOPAWHATBI TOYKH B IIPOCTPAHCTBEC

BekTopsl B mpocTpaHcTBe

BekTopsl B mpocTpaHcTBe

C0XCHHE U BBIUMTAHHUC BCKTOPOB

C0XCHHE U BBIUNTAHHUC BCKTOPOB

YMHOKEHUE BEKTOpa Ha yucio. ['omoreTus

VYMHOXEHHE BCKTOpa Ha YHCJIO. I'omoTeTus

CKaJ’IHpHOC IIPOU3BCACHUC BEKTOPOB

CKaJ’IHpHOC IMIPOU3BCACHUC BEKTOPOB

['eoMeTpruecKOe MECTO TOYCK MPOCTPAHCTBA. Y paBHEHHE TIOCKOCTH

['eoMeTpruecKOe MECTO TOYCK MPOCTPAHCTBA. Y paBHEHHE TNIOCKOCTH

Konumponvnas paooma Ne 1 no meme «Koopounamot u éexmopul 6
npocmpancmeey

RlRrRrRrRrRR R R R R R

Tesia BpaueHus

N
N

AHanu3 KOHTPOJIbHOM paboTel. Lununp

Humuaap

KomOuHaumu nuiavHapa u npu3Msl

KomOuHaumu nuiavHapa u npu3Msl

Konyc

Konyc

VYceu€HHslil KOHYC

VY ceu€HHbIi KOHYC

KombOuHanuu konyca u nupaMu/isl

KombOuHanuu koHyca u mupaMuisl

Konmponvnasa paboma Ne 2 no meme «Lununop. Konyc. Yceuénmnwii
konyc. Komoéunayuu wyununopa, Komyca u yceuéHHO20 KOHyca ¢
MHO202PAHHUKAMUY

A I

AHanu3 KOHTpoJIbHOM paboTel. Cdepa u map. YpaBHeHue chepbl

Cdepa u map. YpaBaenue chepsl

BzaumHoe PpacCIiOJIOKECHHUE C(I)epbl " IJIOCKOCTH

BzaumHoe PpacCIiOJIOKECHHUE C(I)epbl " IJIOCKOCTH

MHororpaHHHUKH, BIIHCAHHEIE B chepy

MHororpaHHuKH, BIIUCAaHHBIE B chepy

MHororpaHH1KH, ONMCaHHbIE OKOJIO c(hepsl

MHororpaHH1KH, ONKMCaHHbIE OKOJIO c(hepsl

KomOunamu nununapa u cepsl, KOHyca U cepsl

KomOunarmu nununapa u cepsl, KoHyca u chepsl

Konumponvnas paboma Ne 3 no meme «Cghepa u wmap. Ypasnuenue cghepol.
Kombunayuu wiapa ¢ MHo202paAHHUKAMU, YWUIUHOPOM U KOHYCOM)

RlRR R R R RPr R R R -

O06bémbl Tea. Ilimomans chepsol

AHanu3 KOHTPOJIbHOM paboTel. OO0bEM Tena. DopMysbl Ui BHIYUCICHUS
00BbEMa IPU3MBI

O0bEM Tema. DopMyIIbI ISl BEIYUCIECHUS 00bEMA MPU3MBI

q)OpMYJ'ILI JJIs1 BBIYMCIICHUA 00BEMOB IMUupamMuibl 1 yce‘{éHHOﬁ IMUpaMuJabl

-

q)OpMYJ'ILI JJIs1 BBIYMCIICHUA 00BEMOB IMUupamMuibl 1 yce‘{éHHOﬁ IMUpaMuJabl




@opMyIIbl I BBIYMCIECHUS 00BEMOB MUPAMUIBI U YCEUEHHOM MUPaMUIbI

Konumponvnaa paboma Ne 4 no meme Q0bémbl MHOZ0ZPAHHUKOG»

AHann3 KOHTPOJIbHOH paboThl. OOBEMEI TEI BpaICHUS

OO0BEMBI TEN BpalCHUS

OOBEMBI TE BpalllCHHUS

OOBEMBI TE BpalllCHHUS

[Tnomank cheps

[Tnomank cheps

Konmponovnaa paboma Ne 5 no meme «Q0vémbr men epaujeHus.
Ilnowaow cghepor)

N

HOBTOpeHHe H CUCTEMaAaTHU3aluA yqeﬁﬂoro MaTepuaJjia

I

AHanmu3 KOHTpoJibHOU PaboThl. IloBTOpenue. KoopauHaTel U BEKTOPHI B
MIPOCTPAHCTBE

-

IToTopenue. Tena BpamieHus

[ToBTOpenune. OOBEMBI TEI

-

Hmozoean konmpoavnan paboma




