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Llenu ocBoeHusi mporpamMmbl 0a30BOrO YpOBHA — oOecliedeHHe BO3MOKHOCTH
WCMOJIb30BAHUSI MAaTEMAaTHYECKUX 3HAHUM M YMEHHUU B TOBCEJHEBHOM JKHU3HU U
BO3MOXKHOCTH  YCIICITHOTO MPOJOJDKEHUs O00pa3oBaHMs 10 CHEIUATBHOCTSIM, HE
CBSI3aHHBIM C MIPUKJIAJHBIM HCIIOIb30BAaHHUEM MaTEMaTHKHU.

[IporpammMa mno Mmarematuke Ha 0a30BOM YpOBHE MpeHa3HAuYeHa s
oOyJaromuxcsi CpelHed IIKOJIbl, HE WCHBITHIBABIINX CEPHE3HBIX 3aTPyJHECHUN Ha
MIPEbIAYIIEM YPOBHE O0yUEHUS.

OOyyaronuecs, OCYLIECTBISIIOIIME OOydeHHe Ha 0a30BOM ypPOBHE, JIOJIKHBI
OCBOUTH 00IME MaTeMaTHYeCKUe YMEHHS, HEOOXOJUMbIE ISl KM3HU B COBPEMEHHOM
o0IIecTBE; BMECTE C TEM OHU IMOTYYA0T BO3MOXKHOCTh M3YYHTh IPEIMET TIIy0XKe, C TEM,
yTOOBI B  JaJbHEHIIEM TpPU  HEOOXOJUMOCTH  HM3ydaTb  MAaTeMaTHKy s
npodeccHoHaNTBEHOTO MPUMEHEHUS.

[Ipy wu3yyeHun MaTeMaTHKHd OOJNbIIOE BHUMaHUE YJIENAETCS pPa3BUTHUIO
KOMMYHHKATHUBHBIX yYMCHHH ((pOpMyITUpOBaTh, apryMEHTHPOBaTh W KPUTHUKOBATH),
(hOpMHUPOBAHUIO OCHOB JIOTHYECKOTO MBIIUICHUS B YaCTH MPOBEPKU HMCTHHHOCTU H
JIO)KHOCTU  YTBEPXKJIECHUM, TIOCTPOCHUS TPUMEPOB M KOHTPHPUMEPOB, IIEMOUYEK
yTBEpXACHUM, (HOPMYIUPOBKM OTPHUIAHHM, a Takke HEOOXOAMMBIX U JOCTATOYHBIX
YCJIOBHH, YMEHHUIO PabOTaTh MO AJITOPUTMY, METOJIaM MOMCKa aJITOPUTMA U OTIPEICIICHUIO
TpaHMI] TPUMEHUMOCTH aJTOPUTMOB, PA3BUTHIO MPOCTPAHCTBEHHBIX TMPEICTABICHUN U
rpadu4ecKux METOJIOB.
1.IlnanupyemMble pe3y/bTaThl 0CBOEHHS Y4eOHOTo npeamera «MaTeMaTHKa
1.1. JIuvyHOCTHBIE pe3yJbTaThl

1) oco3Hanue OOYYAIOIIUMHUCS POCCHUCKON TPaKIAaHCKOH  HMIACHTUYHOCTH,

MaTpuoTU3Ma, YBaXXCHHUA K CBOCMY HApPOAy, 4HyYBCTBAa OTBCTCTBCHHOCTHU IICPEC POHHHOﬁ,



TOPAOCTH 3a CBOM Kpail, cBOI0 PolMHy, MpONIIOe U HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapoza Poccuu, yBakeHHE TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, duiar, rumMH);

2) TOTOBHOCTh K BBIPOKEHUIO TPAKTAHCKOW TO3UIUU KAK AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHICKOTO 00IECTBA, OCO3HAIOLIETO CBOM KOHCTUTYLIMOHHBIC
npaBa U 00SI3aHHOCTH, YBa)KaIOIIETO 3aKOH U MPaBOMOPAI0K, 00JaJar0Iero 4yBCTBOM
coOCTBEHHOT0 JIOCTOMHCTBA, OCO3HAHHO MIPUHUMAIOLIETO TpaJAULIMOHHbIE
HAI[MOHAJbHBIE M  OOILICYEIOBEYECKUE TYMAHHUCTUYECKHE M JIEMOKpPAaTHYECKHE
LIEHHOCTH;

3) TOTOBHOCTH K ciykeHHi0 OTedecTBy, ero 3alluTe;

4) chopMHUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOH MPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYIBTYp, a
TaK)Ke Ppa3NUYHBIX (OpM OOLIECTBEHHOTO CO3HAHMSA, OCO3HAHWE CBOETO MeECTa B
MOJIUKYJIBTYPHOM MHUPE;

5) copMUPOBAHHOCTH OCHOB CaMOPA3BHUTHSI U CAMOBOCIIHMTAHHS B COOTBETCTBHH C
00IIeYeI0BEYECKUMH IICHHOCTSIMHU M HJI€AIAMU TPAKIAHCKOTO OOIIECTBA; TOTOBHOCTH H
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKON U OTBETCTBEHHOU JI€SITEIHLHOCTH;

6) BOCIUTaHHWE TOJICPAHTHOTO CO3HAHUS U TOBEACHHS B MOJIUKYIBTYPHOM MHUDE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH JUAJOr C APYTHMMH IIOJIbMH, JAOCTUTaTh B HEM
B3aMMOIIOHMMAHMs, HAXOJHWTHh OOIIHME eI W COTPYAHHWYATH ISl WX JIOCTHKCHHUS,
CIIOCOOHOCTh TPOTHUBOCTOSITh MIEOJOTHUH JIKCTPEMHU3Ma, HaIOHAIH3Ma, KceHohoouw,
JUCKPUMHUHAIIUU 110 COIIMAIIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIITMOHAIBLHBIM IPU3HAKAM
U JPYTHM HETaTUBHBIM COI[MATBHBIM SBICHUSIM;

7) pa3BUTHE HABHIKOB COTPYIHHYECTBA CO CBEPCTHUKAMH, JETHMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTENbHOMW, OOIIECTBEHHO IMOJE3HON, Yy4eOHO-
MCCIIEI0BATENbCKOM, MPOSKTHON U IPYTUX BUAAX JAEATEIHHOCTH;

8) BocmHUTaHHE HPABCTBEHHOTO CO3HAHUS M TIOBEACHHS HAa OCHOBE YCBOCHHS
00IIeYeTI0BEYECKUX IEHHOCTEH;

9) rOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMOOOpPa30BaHUIO, HA
MPOTSDKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIIEHHE K HEMPEepPHIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO YCIEIIHOM MpodeccnoHanbHOM U 00IIeCTBEHHOH 1eATEIbHOCTH;

10) screTmyeckoe OTHOILIEHHWE K MHUpPY, BKJIIOYas 3CTETUKY ObITa, HAy4YHOIO H
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOMECTBEHHBIX OTHOIICHHIA,

11) npuHsATHE U peanu3alHio LEHHOCTEH 30pOBOro U 6e30MacHOro o0pasa JKU3HH,

HOTpCGHOCTI/I B (I)I/IBI/I‘-ICCKOM CaMOCOBCPIICHCTBOBAHUHU, 3aHATHAX CIHOPTHUBHO-



O3/I0POBUTEIBHON  JCSATEIBHOCTHIO, HENPUATHE BPEAHBIX MPHUBBIYCK: KYPCHUS,
yIOTpeOICHHSI alTKOTOJISI, HAPKOTHUKOB;

12) GepexHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHWE K (U3NYECKOMY H
MICUXOJIOTHYECKOMY 370pPOBbIO, KaK COOCTBEHHOMY, TaK W JpYIHX JIOJeH, yMeHue
OKa3bIBaTh MEPBYIO MIOMOIIIb;

13) ocosHaHHBIN BBIOOp Oyaymield mnpodeccudn W BO3MOXKHOCTEH peanu3auu
COOCTBEHHBIX JXKM3HEHHBIX IJIAHOB;, OTHOIICHHWE K MPO(ecCHOHATBHOW AESITETbHOCTH
KaK BO3MOXXHOCTH YYacTHSl B PCIICHUU JIMYHBIX, OOIIECTBECHHBIX, TOCYAapCTBCHHBIX,
oOlIeHaMOHANIBHBIX POOIIEM;

14) chopMHUPOBAaHHOCTh JKOJOTHYECKOTO MBIIUICHUS, TOHUMAHUS  BIUSHUS
COLIMAJIbHO-DPKOHOMUYECKUX IPOLECCOB Ha COCTOSIHME TPUPOAHONW W COLHMAIHHOU
Cpelbl; MPHOOPETEHUE OIBITA YKOJIOTO-HAIPABICHHON ACSITEIbHOCTH;

15) OoTBETCTBEHHOE OTHOLICHHUS K CO3JAHHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O

MPUHSTHS IIEHHOCTEW CEMENHOM KU3HU.

1.2. MeranpeaMeTHble pe3yJabTaThl
KoMmmyHuKaTuBHBIC:

1) ymeHue nmpoayKTUBHO OOLIAThCS U B3aWMOJCHCTBOBATH B MPOIECCE COBMECTHOMN
ACATCIBbHOCTH, YYWUTBIBATH IMO3UMIMU APYIUX YUYACTHUKOB ﬂGﬂTCHBHOCTHQIMb@GKTHBHO
paspemars KOH()IUKTHI;

2) TOTOBHOCTh H  CIOCOOHOCTh K  CaMOCTOSITEIbHOW  HMH(OPMAIIMOHHO-
MO3HABATENIbHON JEATEIbHOCTH, BIAQJICHUE HABBIKAMHU TMOJTYYEHUS HEOOXOIUMOM
nH(popManuu U3 ciIoBapeil pa3HBIX TUIOB, YMEHHE OPHUEHTHUPOBATHCS B Pa3IMYHBIX
HMCTOYHUKAX MH(OPMALIMK, KPUTUUYECKHU OIIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIHUIO,
MOJIYy4YaeMYI0 U3 Pa3IUYHbIX HCTOYHUKOB;

3) BnajeHUE S3BIKOBBIMU CPEJICTBAMH - YMEHHUE SICHO, IOTUYHO U TOYHO HM3Jararhb
CBOIO TOYKY 3pCHHU:, UCITIOJIL30BATh aICKBATHBIC A3BIKOBEIC CPEACTBA,
ITo3HaBaTe/IbHBIE:

4) BnajgeHue HaBbIKaMU MO3HABATENIbHON, Yy4eOHO-UCCIIEeI0OBATEIbCKON U MPOEKTHON
JeSITeIbHOCTH, HaBBIKAMU pa3pelieHus mnpobsieM; CIocoOHOCTh M TOTOBHOCTh K
CaMOCTOATCIIBHOMY ITOUCKY METOAOB PCIICHUA MNPAKTUYCCKUX 3aJad, IMPUMCHCHHUIO
Pa3IMYHBIX METOJO0B IMO3HAHU A,

5) yMmeHue OmnpenensATh Ha3HAYeHHE U (PYHKIUU PA3IUYHBIX COLHAIBHBIX

HHCTUTYTOB;



6) BIaJieHHE HaBBIKAMU IIO3HABATEIbHON pe(IeKCUN KaK OCO3HAHMs COBEPILAEMBIX
JEHCTBUM U MBICIMTEIBHBIX MIPOLIECCOB, UX PE3yJbTAaTOB U OCHOBAHUI, IPAHUL[ CBOETO
3HaHMUS U HE3HAHUSI, HOBBIX [103HABATENbHBIX 33/1a4 U CPEJICTB UX JOCTUKEHUS;
PeryasituBHblIe:

7) yMeHue caMOCTOSTEIbHO ONpPEAEIATh LEIU AeATENbHOCTH U COCTaBIATh IJIAHBI
JESITeIbHOCTH; CaMOCTOSITENIbHO OCYLIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
NEeSATENbHOCTb,  HCIIONb30BaTh BCE  BO3MOXKHBIE pECcypcbl  JUIsl  JTOCTHIKEHMS
MOCTABJICHHBIX IENell M pealn3aluy IUIAHOB JAESATEIbHOCTH; BBIOMPATH YCIICHIHBIE
CTpaTeruy B pa3jIMUYHbIX CUTYaLUsX;

8) yMeHHe HCIO0Jb30BaTh CpeICTBa HMH(MOPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
texHosoruit (masee - WKT) B pemieHUMH KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX U
OpraHU3allMOHHBIX 3a/Jady C coONIoJeHUEM TpeOOBAaHUM JPrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHus, MPaBOBbIX M ITHYECKUX HOPM, HOPM
WH(POPMAITMOHHOH OE301TaCHOCTH;

9) yMeHue caMOCTOSITEIbHO OLIEHMBATh W INPUHUMATH PELIEHUs, ONpPEEsAIolIne
CTPATETHUIO MOBEJICHNUS, C YUETOM I'PaXAAHCKUX U HPAaBCTBEHHBIX LIEHHOCTEH.

1.3. IIpeameTHble pe3yJbTaThl

Nzyyenue yuebHoro mpenmera "Marematuka" (BKIouas anreOpy M Hayana
MaTeMaTU4YECKOTo aHasusa, TEOMETPHIO) obecrieunBaeT dbopmupoBaHue:
- IIPEJICTaBJIEHUH O COIMANbHBIX, KYIbTYPHBIX U UCTOPUYECKUX (PaKTOpaxX CTAHOBIICHUS
MaTeMaTHKH;
- OCHOB JIOTMYECKOTO, Q@JITOPUTMHYECKOTO W  MaTeMaTH4YECKOTO  MBILUICHUS;
- YMEHUH TpPUMEHATh IMOJIyYCHHbIE 3HAHMS TpPU PEIICHWH pa3IudHbIX 3ajady;
- TpPEACTaBICHUHM O MarTeMaThKe KaK 4YacTh OOIIeYesIOBEYECKON KYNbTYpHI,
YHUBEPCAIBHOM SI3bIK€ HAyKH, IO3BOJISIOLIEM ONKMCBHIBATH M M3y4aTh pEaJbHBIC
IIPOLIECCHI U SIBIICHUSL.
[IpeameTHbIe pe3ynbTaThl M3ydeHUs ydeOHoro mpeamera "MatemaTtuka" (BKIrOUYast
anredpy ¥ Hauyajga MaTeMaTHYecKOro aHajiu3a, reoMeTpuio) (0a30BbI ypOBEHbD)
OTpaXKaroT:

1) chopMHUpOBaHHOCTH NPEJACTABIEHUH O MaTeMaTHKe KaK YacTH MHPOBOM
KYJIbTYpPbl U O MECTE€ MAaTEMAaTUKU B COBPEMEHHOM LUBUJIN3ALUU, O CIIOCO0axX OMUCAHUS

Ha MaTEeMaTHYECKOM S3BIKE SIBJICHHI pE€ajIbHOTO MHpA,



2) chopMHUPOBAHHOCTh MPEJCTABICHUNH O MaTEMaTHYECKUX IOHATUSIX KaK O
BOXKHEHIIIUX MAaTEeMaTUUYECKUX MOJENSAX, MO3BOJISIIOIIMX OMUCHIBATh U M3y4aTh pa3HbIC
IIPOLIECCHI
MaTeMaTUYeCKUX TEOPHUIi;

U ABJICHUA; TIOHUMAHHUEC BO3MOXHOCTHU AKCHUOMATHUUYCCKOI'0 IMOCTPOCHUMA

3) BimageHue METOJAMM JI0KA3aTENbCTB M AJITOPUTMOB PEUICHUS; YMEHUE HUX
IPUMEHATh, IPOBOAUTH JOKa3aTelIbHbIE PACCYKIEHUS B XOJI€ pELICHU 3a/1a4;

4) BiageHue CTaHJAPTHBIMM IPUEMaMU  PELIEHUS  palMOHAIBHBIX U
MppaLUOHAIbHbBIX, ITOKA3aTEJbHBIX, CTEICHHBIX, TPUITOHOMETPUUYECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM; HCIIOIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOTrpaMM, B TOM

YUCJIC IJId MOMCKA IIYTHU PCHICHUA U UJJIIOCTPAlMU PCIICHN A ypaBHeHI/Iﬁ 1 HCPABCHCTB,

5) chopMuUpOBaHHOCTH MpPENCTaBICHUH 00 OCHOBHBIX TOHSATHSIX, HICAX U
METOJIaX MaTeMaTHYECKOTO aHAIIN3a;

6) BIaJAeHHE OCHOBHBIMM IOHATHUAMM O IUIOCKMX M IPOCTPAHCTBEHHBIX
reoMeTpUYeCKuX (uUrypax, MX OCHOBHBIX CBOWCTBaxX; C(HOPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh Ha uyepTexax, MOJENAX U B PeaJbHOM MHUpPE I'eOMeTpuuecKue (Urypsl;
IIPUMEHEHUE HU3YYECHHBIX CBOMCTB TreOMeTpHYecKuX (puryp um ¢Gopmyin ais pelieHus
reOMETPUYECKUX 3a7a4 U 3aJ1a4 ¢ IPAKTUYECKUM COIECPKAHUEM;

7) chopMUPOBAHHOCTH MPEICTABICHUNA O TMPOLECCaX W SBICHHUSIX, UMEIOIINX
BEPOATHOCTHBIN XapakTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTAX B pealbHOM MHpE, 00
OCHOBHBIX IIOHATHUSX DJJIEMEHTAapHOW TEOPUM BEPOSATHOCTEH; YMEHMM HAaXOAUTh M
OLICHUBATh BEPOSTHOCTH HACTYIJIEHUS COOBITUA B NPOCTEHIIMX MPAKTUUECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYHH;

8) BiazeHuEe HaBbIKAMHM HCIOJIb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX HPOrpaMm
P pELIeHUH 3a/1ay.

B pesynbpraTe ocBOeHHS OCHOBHOM 00pa30oBaTEIbHOM MpOrpamMmbl AJis yueOHOTO
npenMera "Marematuka" (BKJIOYas ainredpy M Hayajga MaTeMaTH4YecKOro aHalu3a,
reoMeTpri0) Ha 0a30BOM YpOBHE BBINYCKHMK HAYYMTCS M MOJYYHUT BO3MOKHOCTH
HAY4YUTBHCH:

Paspnen BbpInycKHUK HAy4YuTCH BbBINYCKHUK MOJYYUT BO3MOKHOCTH
HAYYNThCS
Yucnau |- OnepupoBath Ha 0a30BoM YypoBHe | — Onepuposambs NOHAMUAMU:
6bIPAIICECH MOHATHSIMHU: aorapudm quca, nozapugm uycna,
us TPUTOHOMETPUYECKAsT  OKPYKHOCTB, MPU2OHOMEMPUIECcKas
rpagycHas Mepa YIVIa, BeEJIWYMHA OKPYIHCHOCHD, paouannas u
yria,  3aJaHHOro  TOYKOM  Ha epadychHas mepa yaad, GenuduHd
TPUTOHOMETPUYECKON  OKPY>KHOCTH, yena,  3a0aHHO20  MOYKOU  HA
CUHYC,  KOCHHYC, TaHI€HC H MPU2OHOMEMPUYECKOU
KOTaHI'€HC YTIIOB, MMEIOIINX OKPYJHCHOCMU, — CUHYC,  KOCUHYC,
MIPOU3BOJIBHYIO BEIUYHHY; MaH2eHC U KOMAH2EHC  Yeilos,
—  BBINOJIHATH HECJIOKHBIE UMEIOWUX NPOU3EONbHYIO 6ENUYUHY,
npeoOpa3oBaHUs YHUCIIOBBIX yycna e u my
BBIPQ)KEHUH, COJEpKALIMX CTENEHH | — HAX00umbv 3HAYeHUs KOpHS.




qucen, TU00 KOpPHU W3 4ucel, JHU0o
JorapuMsbl YUCEIT;

OLICHMBATb M  CpaBHUBaTh  C
paloHaIbHBIMU YMCIAMU 3HAYCHMUS
LEIbIX CTENEHEW 4Yucel, KOpHeu
HAaTypaJIbHOM CTENIEHW M3 YHCEll,
gorapuMoOB  4Yucesl B INPOCTHIX
cllydasx;

BBIp@)XaTh B IPOCTEHIINX CIIydasx U3
paBeHCTBA O/IHY IEPEMEHHYIO uepes
APYTHE,

BBIUUCIIATh B HPOCTBIX  CIy4asx
3HAYEHUs YHUCIOBBIX M OYKBEHHBIX

BBIpaKEHUH, OCYIIECTBIIASA
Heo0X0IUuMbIE [IOACTAHOBKU u
peoOpa3oBaHus;

OLICHMBATh 3HAKM CHHYCa, KOCHUHYCA,
TaHI'€HCa, KOTAaHT€HCAa KOHKPETHBIX
yIJIOB.

B noeceonesnoii orcusnu u npu usy4erHuu

Opy2Ux y4eonvix npeomemos:

BBIIOJIHSATD BBIYHCIICHUSI pu
pelieHHH  3a/a4  [PAKTHYECKOTo
XapakTepa,

BBIMOJIHATD TIPAKTUYECKHUE PACUYEThI C
UCIIOJIb30BaHUEM pu
HE00X0UMOCTH CIIPAaBOYHBIX
MaTepualioB ¥  BBIYMCIHTEIBHBIX
YCTPOWCTB;

COOTHOCHUTH peajibHble BEJIHYHHBI,
XapaKTEePUCTHKH 00BEKTOB
OKPY’KaroIIero Mupa c ux
KOHKPETHBIMHU YHCIIOBBIMH
3HAYCHHSIMHU;

HCIIOJIb30BAaTh METOJABI OKPYIJICHMS,
OpUOMIKEHUS ¥ TPUKUAKH — TIpH
peleHnmn MPaKTUYECKUX 3ajaq
MOBCEIHEBHOM KM3HHU

HamypaﬂbHoﬁ cmeneru, cmenerHu c

PAYUOHATLHBIM noxkasameiem,
noeapughma, UCNONb3YSL npu
HeobXxo0uUMoCmu  BbIYUCAUMETbHbLE
ycmpoucmaea;

NoJIb306AMbCA OUEHKOIL u
NPUKUOKOU — Npu  NPAKMUYECKUX
pacuemax;

npo8oouUmv no U36ECMHbIM
Gopmynam u npasuiam
npeoopazosamiisl OYKBEeHHbIX
sbIpadiceHull, BKIIOYAIOUJUX

cmeneHu, KOpHU, Jo2apu@mvl U
mpuzoHomMempuueckue QyHKyuu,

HAXoO0umsv 3HAYeHUs YUCTI0BbIX U
OVK6EHHbBIX 8bIPAICEHUI,
ocywecmersis Heobxooumvle
NOOCMAHOBKU U NPE0OPA308aHUSL,

UCNONb306aAMb NPU peuleHul 3a0au

maoauyHvle 3HAYeHUs
MPU2OHOMEMPULECKUX GyHryuii
Yenoe;

BbINOIHAMb NEPeo0 GEeNUYUHBL Yeld
U3 paouaHHol mepvl 8 epadyCcHyio u
0bpamHo.

B noeceonesnoui srcuznu u npu uzyuenuu

Opyeux yueOHbIX npeomemos:

BbLINOIHAMb OCUCMBUS C YUCTOBbIMU
OaHHbIMU NpU  peuleHuu  3a0ay
NPAKMUYecKo2o xapakmepa u 3a0ay
U3 pasiuyHeblx obracmeli 3HAHUL,

Ucnonv3ys  npu  HeobXooumMocmu
CnpagoyHvle mamepuansl u
BbIUUCTUMENbHBLE YCMPOUCMEA,

oyeHusams, cpasHusamy u
UCNONIb308aMb npu  peuleHuu
APAKMU4eckux  3a0ay  4uciogvie
3HAUEeHUs  PeanbHblX  GeNUYUH,
KOHKpemHbie yucnosvle
Xapakmepucmuxu 00vexkmos

OKPYIHCArOUeco Mupa

Ypasnuenu
au
Hepagenc
mea

Penrats aorapuMUUECcKHe
ypaBHeHus Buga 10g , (bx + ¢) = d u
npocreiiie HepaBeHcTBa Buaa 109 5
X <d;

pemiath MOKa3aTelbHbIC YpaBHEHUS,

Bama a>°= d  (rme d wmoxHO

Pewamyo payuoHaivioie,
nokasamenvHule u
noeapugmuyeckue  ypaemeHus U
Hepagencmed, npocmeuuiue
uUppayuoHaibHvle u

mpucoHomMempuiyecKue ypaeHeHUsl,




MPEICTaBUTh B BHUIEC CTENEHU C
OCHOBaHMEM a) U [pocTelnme
HepaBeHCTBa BHaa & < d (rme d
MOKHO IPEJICTaBUTh B BUJIE CTCICHU
C OCHOBaHHUEM a);.

MPUBOJIUTH  HECKOJIBKO MPUMEPOB
KOpHEM MPOCTEUIIIETO
TPUTOHOMETPUYECKOTO  YPaBHCHHUS
BHJa: Sin X =@, COSX=a, tgXx =a,
ctg X = a, rne a — TtabauyHoe
3HaYEHUE COOTBETCTBYIOLIEH
TPUTOHOMETPHUECKON (PYHKITHH.

B noseceonesHou dHcuznu u npu uzyueHuu

Opyeux npeomemos:

COCTaBJISTh W pPEIIaTh ypaBHEHUS W
CUCTEMBl ypaBHEHUW TIPH PEIICHUH
HECIIOKHBIX MPAKTHYECKHUX 33124

HepaseHcmea u ux CUCmembl;

—  UCNONb308aMb  Memoobl  peuleHusl
VpaeHeHull. npuseodeHue K uoy
«NpouseedeHue paeHo HYII0» Ul
«Hacmuoe pasHo HYN0», 3AMEHA
nepemeHHbIX;

—  UCNONb308aMb MemoO UHMEPBALO8
0J11 peutenus HepaseHCma,

—  UCNOIB308aMb 2pAPUUECKULl Memoo
Ol NPUOIUIICEHHO020 — peuleHUs.
VpasHeHull U HepaseHCm8,

—  usobpascamo Ha
MPULOHOMEMPUYECKOT
OKpYJAHCHOCMU MHOICECBO
pewienuil npocmetuiux
MPULOHOMEMPUYECKUX VPAGHEHUU U
Hepagencma,

—  BGLINOIHAMD ombop KopHell
VpasHeHuii unu peutenuti

HepaeeHcme 6 coomeemcecmeuu C
OONONHUMENIbHbIMU ycurosusimu - u
OcparHuUdYeruAMU,

— UCNOJIb306dMb 20nioenvle
KOMNnbronepHovle npoecpammal, 6
mom uyucie Onsd NOUcKd nymu
pewerusl u witrocmpayuu petuerus
prZSHeHulZ Uu Hepaeencme.

B nosceonesnoii scuznu u npu uzyueruu
Opyaux yueOHblX NPpeoMemos:

—  CcOCmasnAms U peuanms ypasHeHusl,
cucmemvl VpasHeHull u
HepaseHcmea Npu peuleHuu 3a0ay
Opyeux yueOHbIX npeomemos;

—  UCNONIb308aMb VpasHeHus u
HepaseHcmea Oasi NOCMPOEHUs. U
UCCe008aAHUSL npocmeuuux
Mamemamuyeckux MoOeretl
PEANbHBIX cumyayuil unu
NPUKIAOHBIX 3A0aY,

—  ymems UHmMEPNPEeMupo8anms
NOYYEeHHbLU npu pewenuu
VpasHeHus,  HepageHcmea  UU

cucmembvl pe3yibmam, OYeHUsams
€20 npasoonoooodue 6 KoHmeKcme
3A0aHHOU PeanbHOl cumyayuy umu
NPUKIAOHOU 3A0a4U

Dyukyuu

OnepupoBarb Ha 0a30BOM ypOBHE
MOHSATHSIMHU: 3aBHUCHMOCTH BEJIMYMH,

- Onepupoeamb NOHAMUAMU.
3d6UCUMOCNnb  B6€ETUYUH, ¢yHKI/;u}Z,




GyHKIUS, apryMeHT W 3HAYCHUE
GbyHKIMKM, 00JIACTh ONpPEACICHUS H

MHOXECTBO ~ 3HAueHUH  (QyHKIUH,
rpaduk 3aBUCHUMOCTH, rpaduk
byHKIUY, HYJITU byHKIUY,
IPOMEXKYTKH 3HAKOITOCTOSIHCTBA,
BO3pacTaHHe Ha YHCIOBOM
POMEXKYTKE, yOBIBaHME Ha

YHCJIOBOM NPOMEXKYTKE, HauOoJIbLIee
U HauMeHblIee 3HayeHue (YHKLIUU
Ha YK CIOBOM IPOMEXKYTKE,
nepuoaudeckas GyHKLHUs, IEPHOL;
orepupoBath Ha 0a30BOM ypOBHE
NOHATUSIMH:  JlorapudmMuyeckas u
IIOKa3aTeabHas GbyHKLHN,
TPUTOHOMETPUUECKHE (PYHKLINU;
pacrno3HaBarb rpaduku
JJIEMEHTapHBIX GbyHKUIMHI:
norapu(MHUYECKOM W TOKa3aTeIbHON
GbyHKLUH, TPUTOHOMETPUUECKUX
G yHKIHI;

COOTHOCHUTbH I'paUKu 3JIEMEHTAPHBIX

byHknuit:  morapudmuueckoin  u
[I0Ka3aTeIbHOU GbyHKINH,
TPUTOHOMETPHUYECKUX  (PYHKIUI ¢

(dbopmynaMu, KOTOPEIMUA OHU 33JIaHBI,
HaXOJUTh MO TpaduKy NpUOTHKEHHO
3Ha4eHUsT (QYHKIMH B 3aJaHHBIX
TOYKaXx;

onpeAensaTh Mo rpaduky cBoOHCTBa

byHKIUN (mynu, MIPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
MOHOTOHHOCTH,  HauOOJbLINE U

HauMEHbUINE 3HAYEeHUS U T.11.);
CTPOUTb JCKU3 Trpapuka (QyHKIHH,
YIOBJIETBOPSIONIEH  MPUBEJCHHOMY
Habopy  ycloBHH  (IPOMEXYTKH
BO3pacTaHusi / yObIBaHHS, 3HAUYCHHE
(GyHKIMH B 33JaHHOW TOYKE, TOYKU
IKCTPEMYMOB U T.]1.).

B noeceonesnoti scuznu u npu uzyueHuu

Opy2ux npeomemos:

OIpeeNATh Mo TpaduKaM CBOWCTBA
peaTbHBIX MPOIIECCOB "
3aBUCHUMOCTEH  (HauOonpIme |
HaUMEHBIIINE 3HAYCHUS, TPOMEKYTKH
BO3paCTaHUS u yObIBaHUS,
MPOMEXYTKH 3HAKOIIOCTOSTHCTBA H
T.1L.);

apeymeHm U 3HaYeHue QYHKYuU,
obnacmo onpeoeneHus u
MHOJCECmB0  3HAYeHUll  yHKyuu,
epaghux  3asucumocmu,  epagpux
@yHxyuu, HYU @yHryuu,
NPOMENCYMKU 3HAKONOCMOSIHCMEA,
so3pacmanue Ha YUCI080M
npoMedCYmKe, yovlearue Ha
YUCI080M npoMedCYmKe,
Haubobuee u HaumeHbvluee
3HAYeHue @YHKYuU Ha YUCIOBOM
npoMedNCYmKe, nepuoouyeckas
@yukyusa,  nepuod,  yemHas U
Heuemuas QyHKyuu,

onepuposama NOHAMUAMU:
no2apupmuyeckas u
NOKA3aMeNbHAs. @yukyuu,
mpuzoHomempuieckue QyHKyuu,
onpeodensimv 3HaueHue QyHKyuu no

SHAYEHUIO apeymenma npu
PA3IUYHBIX  CHOCOOax — 3a0aHUs.
dyHrkyuu;
cmpoums  epaguKku  U3YUEHHBIX
GdyHryuil;

onuceleamv no  epaguxky u 8
npocmeuuux cay4asx no gopmyne
nogedenue u ceOUCMEa YHKYuUl,
Haxooums no 2paguxy @yHKyuu
Haubobuue u HaumeHvluue
3HAYEHUsL,

cmpoums 3cKu3 epagpuxa @QyHKyuu,
yoosenemeopsowel.  npuedeHHOMy
Habopy  ycnoeuil — (NPOMeHCymKu
803pacmanus/yovieanus, 3Ha4eHue
@dyHKyuu 8 3a0aHHOU MoyKe, MOYKU
IKCMPEMYMOS, ACUMNMOMbL, HYIU
@yukyuu u m.o.);

pewams  YpasHeHusl, npocmeriue
cucmemvl  YPAGHEHUU,  UCHONb3Ys
CB0UCMEa YHKYUL U UX 2PAPUKOS.

B nosceonesnoul sxcuznu u npu uzyyeHuu

Opyeux yueOHbIX npeomMemos:
onpedensimov ~ no  epaguxam  u

UCNONIbL3068aMb o5t peuterus
NPUKIAOHbIX — 3A0a4¥  CEOUCMBA
PeanbHbIX npoyeccos u
3aeucumocmell  (Hauborvuiue u
HaumMeHbuUe 3HAueHus,

NPOMENCYMKU 603paAcmaHusl u




— UHTEpPIPETUPOBATH  CBOWCTBA B VOLIBAHUA QYHKYUU, NPOMENHCYMKU
KOHTEKCTE KOHKPETHOMU 3HAKONOCMOAHCMBA, — ACUMNIOMBbI,
MPAKTUYECKOU CUTYyaIIMU nepuoo u m.n.);

UHmMepnpemuposams  Ce0UCmea 8
KOHmeKcme KOHKPEemHO
NPAKMUYECKOU CUMYayu;
onpeoensimo no epaghuxam
npocmetiuiue Xapaxkmepucmuxu
nepuooUdecKux npoyeccoe 8
ouonocuu,  3KOHOMUKe U  Op.
(amnaumyoa, nepuoo u m.n.)
Inemenm | — OnepupoBaTh Ha 0a30BOM yPOBHE Onepuposamb NOHAMUAMU:
ol MOHATHSIMU: TIPOU3BOAHAS (DYHKIIMH B npou3BoOHAsi QYHKYUU 8 MmOoUKe,
mamema TOYKe, KacaTellbHag K Trpauky KacamenvHas K epaguxy Gyukyuu,
muueckoz (GyHKIIUY, TPOU3BOIHAS ()YHKITUH; npou3800HAsE PYHKYUU,
4 — OMNpeAensiTh 3HAYCHHE MPOU3BOJHON BLIYUCIAMND NPOU3BOOHYIO
ananusa (GYHKIIUM B TOYKE MO HM300PaKEHUIO OOHOUJIeHA, MHO20Y4JEHA,
KacaTelbHOU K rpaduxy, K8AOPAmMHO20 KOPHS, NPOU3BOOHYIO
MPOBEJICHHOM B 3TON TOYKE; CyMMbL YYHKYULL,

— pemarh HECJIOXKHBIC 33Ja4d  Ha BLIYUCTAMD npoU3800HbLIE
MIPUMCHCHUE CBSI3H MEXTY INEMEHMAPHBIX — PYHKYUU U Ux
MPOMEXYTKAMH  MOHOTOHHOCTH H KOMOUHayuti, ucnov3ya
TOYKaMH dSKCTpeMyMma (yHKIUHU, C CHpagounble Mamepuansl,

OJIHOM CTOPOHBI, W TPOMEKYTKAMH uccnedosams 8 npocmeuux
3HAKOIIOCTOSIHCTBA u HYJISIMHA Cyyasx dyHrkyuu Ha
IPOM3BOJAHOM OTOM (QyHKUMM — C MOHOMOHHOCb, HaxXoO0umb
)lpyrofl. Haubovuue u Haumernvuiue

3HaQueHus  QYHKyuil,  CMpoums

B nosceonesnou dHcuznu u npu uzydeHuu epaguxu MHO20YNEHOE u
Opy2ux npeomemos: npocmenuux PAYUOHANIbHBIX

— TONB3yACh TpaduKaMH, CpPaBHUBATH @dyHxyu c UCNONIL308AHUEM
CKOpOCTH  BO3pacTaHus  (pocra, annapama Mamemamu4ecko2o
TIOBBILICHUS, YBEIMUEHUS U T.II.) WIH ananusza.

CKOpocTH  yObIBaHWs  (MajeHus,
CHIDKCHHUS, YMEHbBIIEHUS U T.0.) | B n08CeOHe8HOU HCUZHU U NPU U3YYEeHUU
BEJIMYUH B PEATBHBIX MPOIIECCax; Opyaux yueOHblX NPeoMemos:

— COOTHOCUTh  TpaUKH  peaslbHBbIX peuiams NpuKIaoHvie 3a0ayu U3
MPOLIECCOB U 3aBUCHUMOCTEH C HX ouonozuu, Qusuku, Xumuu,
OIMCAHUSIMH, BKJTFOYAIONITUMU 9KOHOMUKU U OpY2UX npeomMemos,
XapaKTePUCTHKU CKOPOCTH CB8A3aHHbIe c ucciredosanuem
M3MeHEHHUs (OBICTPBIA POCT, IUIABHOE Xapaxkmepucmux DPeanvbHbIxX
MOHIKEHHUE U T.11.); npoyeccos, Haxooicoenuem

— WCTOJB30BaTh TpauKH peaTbHBIX HaubONLUIUX u HAUMEHbUUUX
MIPOIIECCOB ISl PEIICHUST HECIOKHBIX 3HAUeHUli, CKOpOCMU U YCKOPEHUs U
MPUKJIAJHBIX 3a7a4, B TOM YHCIE m.n.;
ompejaensAs MO TrpaduKy CKOPOCTh UHmMepnpemuposams — NoJy4eHHbvle
X0J1a mpoIriecca pe3ynrbmamaol

Bepoamn | — OnepupoBath Ha 0a30BOM ypOBHE Hmemo npedcmasierue 0
ocmb u OCHOBHBIMH OIMHCATENHHBIMU OUCKDEMHbIX U HEeNnpepblHbIX




cmamuc XapaKTePUCTHKAMU YHCIIOBOTO CYUAUHBIX geUdUUHax u
muka Habopa: cpenHee apudmeruyeckoe, pacnpeoeneHusx, 0 He3as8UCUMOCmu
Me/iaHa, HaunOosbIIee u CYYAUHBIX BETUYUH,

HauMEHbIIIee 3HAYCHUS; —  umems npeocmasieHue 0
orepupoBath Ha 0a30BOM YypOBHE MAMemMamuyeckom OXCUOAHUU U
MOHATUSIMH: YacTOTa U BEPOSITHOCTH oucnepcuu CyyanuHvlx 6eIUYUH;
COOBITHS, CITy4yallHBIA BBIOOp, OMBITHI | —  umemb npedcmasnenue 0
C PaBHOBO3MOKHBIMH HOpMANbHOM — pacnpedeieHuu U
3JIEeMEHTaPHBIMU COOBITHUAMU; npumepax HOPMANLHO
BBIUUCIIATH BEPOSITHOCTU COOBITHI Ha pacnpeoeieHHbIX CILYYAUHBIX
OCHOBE I10JICUETa YUCIIA HCXOJIOB. BeNUYUH,
— NOHUMAMb CYyMb 3AKOHA OOJbLUUUX
B noseceonesHou dHcuznu u npu uzyueHuu yucen U  6bIOOPOUHO2O Memood
Opyeux npeomemos: usMepeHust 6epoOSIMHOCIEl,
OLICHMBATh M CPAaBHHUBATH B MPOCTBIX | — wumemb npedcmasienue 00 yCilo6HOU
Cllyyasix BEpOSITHOCTH COOBITHI B gepoamHocmu U O  NOJHOU
peanbHOMN KU3HU; 8EPOSIMHOCMU, NPUMEHAMb UX 8
YUTaTh, COIMOCTABJATH, CPAaBHUBATb, peuienuu 3a0a4;
HHTCPIPETHPOBATE B MPOCTBIX | — umemb npedcmasieHue O 6aANCHbIX
CiryJasx peanbHbIe JIaHHBIE, YACMHBIX BUOAX pacnpedeieHUll U
Mpe/ICTaBJICHHbIE B BUAE TaOmuII, NPUMEHAMb UX 8 PeleHUl 3a0ad.
auarpamm, rpaukos
B noeceonesnoui srcusnu u npu uzyuenuu
opyeux npeomemos.
—  vluuUCHAMb unu oYyeHusamy
8EPOSIMHOCMU COOBIMULL 8 PEANbHOU
HCUBHU,
—  gulbupams  noOX0OsAWUe MEemoobl
npeocmasieHus U 0bpabomku
OAHHbBIX;
—  yMemb peuams Hecl0XHCHble 3a0ayu
HA NpuMeHeHue 3aKOHAd OONbULUX
yycen 8 COYyUONO2UU, CMPAXOBAHUL,
30PaBoOXpaHeHul, obecneuenuu
bezonacnocmu HaceneHus 8
Upe3BbIYALIHBIX CUMYAYUSIX
Texcmoe Pemate  HecnokHble  TEKCTOBBIE | — Pewambv 3a0ayu pasnvlx munos, 6
vle 3aJ]auu pa3HbIX THIIOB,; Mmom yucie 3a0a4u NOBLIUEHHOU
3a0auu mpyoHoCmu,

aHAJIM3UPOBATh YCJIOBME 3a/1auH, NpU
HEOOXOJUMOCTH CTPOMTh Uil €€
pelIeHrs MaTeEMaTHYECKYI0 MOJIENb;
MIOHMMAaTb M  HUCIOJb30BaThb  JUIA
pemieHust  3a7aun  MHGQOpMAIHIO,
MIPE/ICTAaBICHHYIO B BIJ/I€ TEKCTOBOM U
CHUMBOJIBHOHM 3ammcu, cxem, TaOiuil,
auarpamm, rpaukoB, pUCYHKOB;

JIENICTBOBATh 1o AJIropuT™MYy,
COACPIKAIICMYCA B YCIIOBHUHU 3aa1U,
HCIIOJIB30BaTh JIOTHUYCCKUEC

—  8blOUpamv  ONMUMATLHBIL  Memoo
pewieHuss  3a0ayu, PpaccmMampuseds
PAa3IuyHbLEe MEMOObl,

— cmpoums MOOeNb peuleHuss 3a0adu,
npo8ooUmy 0oKasamesnvHbie
paccysxcoenus;

—  pewamsv  3a0a4u,  mpebdyrOwuUe
nepebopa  6apuaHmos, NpPoBepKu
yenosutl,  8v100pa  ONMUMATLHO20
pe3ynrbmama,




paccyXJIeHHUs IPU PEIICHUH 3a]1a4H;

— paborath c U30BITOYHBIMU
YCIIOBHSIMH,  BBIOMpass M3  BCEW
uH(pOpMaNnH, TaHHbIE, HEOOXOAUMBbIC
IUISL pEICHUS 3a/1a4H,

— OCYILIECTBIISAITb HECJOXKHBIA Tepedop
BO3MOXXHBIX PEIICHHI, BBIOWpas W3
HUX ONTUMAJIBHOE IO KPUTEPUSIM,
c(hOpMYyIMPOBAHHBIM B YCJIOBHH;

— aHAIM3MPOBATh U HHTEPIPETUPOBATH
MOJIyYCHHBIC PEIICHUST B KOHTEKCTE
YCIIOBHS 33/1a4H, BEIOUPATH PEIICHMUS,
HE TIPOTHUBOPEYAIUE KOHTEKCTY;

— pemaTh 3aJaud Ha pacyeT CTOMMOCTH
MOKYIIOK, YCITYT, MOE3/I0K | T.I1.;

— pemiartb HECJIOKHBIE 3a/1a4w,
CBSI3aHHBIC C JIOJICBBIM YYacTHEM BO
BaJlcHUH (PUPMOH, MPENIPUITHEM,

HEABHIXXNUMOCTBIO,
— pfumarb 3aJa4un Ha IIPOCTBIC
IIPOLCHTLI (CI/ICTGMBI CKHUIOK,

KOMI/ICCI/II/I) u Ha BBIYHCIICHUC
CJIOXHBIX IIPOOCHTOB B Pa3/IMYHbIX
CXEMax BKJIaAO0B, KPCAUTOB U UIIOTCK.

B nosceonesnou dHcuznu u npu uzyueHuu
Opy2ux npeomemos:

— pemarh HECIOXHBIC TPAKTHUYSCKUC
3aJla4u¥, BO3HUKAMOIINE B CHTYaIHSIX
MOBCEHEBHOW JKU3HU

aAHAIU3UPOBAMb u
UHmMEPNpemupo8ams pe3yibmamol 8
KOHmeKcme — YCl08Us. 3a0auu,
8b10Upams peuieHus, He
npomugopedaujue KOHMeKCmy;,
nepeeooums Npu peuleHuu 3a0aiu
ungopmayuro u3 00HOU Gopmbl 8
opyeyro, UCnonb3ys npu
HE0OX00UMOCMU CXeMbl, MadaUYybl,
epaghuxu, ouazpammol;

B noeceonesnotl srcuznu u npu uzyuenuu

opyaux npeomemos:
pewams npakmuieckue 3a0ayu u
3a0a4u u3 Opyeux npeomemos

T'eomemp
us

— OnmnepupoBatb Ha 0a30BOM YpOBHE

MTOHSATUSMH: TOYKa, npsimMasi,
MIJIOCKOCTh B MIPOCTPAHCTBE,
napajuieTbHOCTh "
NEePHNEHAUKYISIPHOCTh  MPSMBIX U
TIIIOCKOCTEI;

— pacrno3HaBaTb  OCHOBHBIE  BHUBI
MHOTOTPAaHHUKOB (mpu3Mma,
nupamMu/a, MPSAMOYTOJIbHBIN

napajuiesenumne, Kyo);

— u300paxarp u3yyaemble (QUIypbl OT
PYKH U C MPUMEHEHHEM IPOCTHIX
YepPTESIKHBIX HHCTPYMEHTOB;

— Jlenath (BBIHOCHBIE) IUIOCKUE
YepTe)KU M3 PUCYHKOB IPOCTHIX
o0beMHBIX  (GUTYp: BHUI  CBEPXY,
cOOKy, CHU3Y;

— U3BJICKATh nH(popmaIuio 0
MIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX

Onepuposamv NOHAMUAMU. MOUKA,
npsamas, NIOCKOCMb 8
npocmpancmee, NapaiieibHOCmy U
NEePReHOUKYIAPHOCIb — NPAMBIX U
niockocmetl;

npuMeHsamy 0l peuleHus 3a0ay
2ceomempuieckue  pakmol,  eciu
VCNOBUSL  NPUMEHEeHUs.  3d0aHbl 6
sA6HOU hopme;

pewiams  3a0ayu HA HAXOHCOEHUe
2eoMempuieckux — 8eiuyuH  no
06pasyam uiu aneopumman;
denamso (8vlHOCHDbIE) nioCKue
yepmedic U3 PUCYHKOB 00bEeMHbLIX
Queyp, 8 mom uucie pucosams U0
ceepxy, cOoKy, cmpoums ceueHus
MHO202PAHHUKOS,

u3BneKamv, UHMEPNPEMUpo8ams U
npeobpaszoevleams UHDOPMAYUO O




¢urypax,  MpenCTaBICHHYI0  Ha
4yepTekax U pUCYHKaX;

— npuMeHsATh Teopemy lludaropa mpu
BBIYUCIICHUH HJIEMEHTOB
CTEPEOMETPUYECKUX (UTYD;

— HaxoguTh OO0BEMbI M  IUIOMIAJH
IIOBEPXHOCTEH MPOCTEUIINX
MHOTOTPaHHHKOB C IPUMEHEHUEM
opmyu;

— pacmo3HaBaTb OCHOBHBIC BUJBI TEN
BpalieHus (KOHYC, IWIHHID, cepa u

map);
— HaxoguTh OOBEMbI M  IUIOMIAJH
IIOBEPXHOCTEH MPOCTEUIINX

MHOTOTPaHHHKOB U TEJ BPAIICHUS C
MIPUMEHEHHEM (DOPMYIL.

B nosceonesHou dHcuznu u npu uzyueHuu
Opy2ux npeomemoas:

— COOTHOCHUTH abcTpaKkTHbIE
reOMETPUUECKUE TIOHATHS U (DAKTHI C
peabHBIMU KU3HCHHBIMUA O0bEKTAMU
U CUTYallUsIMU;

— HCIOJB30BaTh CBOWCTBA
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX
buryp Ui peuieHus THIIOBBIX 3a1ad
MPAKTUYECKOTO COCPIKAHUS

2eoMempuieckKux Queypax,
NPeOCMAsIeHHYI0 Ha YePMedHCax,

NPUMEHAMD 2eomempuyeckue
Gaxmel 05 pewrenuss 3a0ay, 8 Mom
yucne npeononacaruux HecKoIbKo

uacoe peuternust,
onuceleams 63aUMHOe
pacnojioscenue npAMsblX u

nI0CKOCMel 8 NPOCMPAHCMEe;
dopmynupoeame  ceoticmea U
npU3HaKu gueyp;

00KA3bI8AMb 2eomempuieckue
VIMBEPHCOEHUSL,

61a0embv CMaHoapmHou
Kaaccugpuxayuer
NPOCMPAHCMBEHHBIX Queyp
(nupamuowi, npu3Mbl,
napasnnenenuneovl);

Haxooums 0OvemMbl U NIOWAOU
nogepxHocmetl 2eoMempuyecKux

mejl ¢ npumeHenuem hopmyi;
BLIYUCTIAMD PACCMOAHUA U Y2ilbl 6
npocmpancmeae.

B noeceonesnoui srcusnu u npu uzyuenuu

opyeux npeomemos.
UCNOIb3068aMb ceoticmea
2eoMempuieckKux Queyp o4
pewenuss  3a0a4  NpaKmuieckozo
xapakmepa u 3a0a4y U3 Opyeux
obnacmetl 3Hanuil

Bexmoput
u
Koopouna
mul 6
npocmpa
Hcmee

— OnmnepupoBatb Ha 0a30BOM YpOBHE
MOHATUEM JEKAPTOBBI KOOPJIMHATHI B
MIPOCTPAHCTBE;

— HaxOJMThb KOOPAMHATHI BEPUIMH KyOa
U IIPSAMOYTOJILHOTO Napasuiesienumnesia

Onepuposamu NOHAMUAMU
0exapmogul KOOpOUHAamul 8
npocmpancmee,  6eKMop, MOOYilb
6EKMOpA, PABEHCMBO — BEKMOPOS,
KOOPOUHAMbL 8EKMOPA, Y20l MENCOY
sexmopamiu, cKanspHoe
npousseoeHue 8EKMOpO8,
KOJLIUHEapHble 8eKMOpbl;

HAX00Ums  paccmosiHue  MexHcoy
08YMsL MOUKAMU, CYMM) BEKMOPO8 U
npousseoeHue GeKmopa Hda YUCIO,
V2ol mMexcdy 8eKmMopamu, CKausApHoe
npousgedetue, packnaovieams
BEKMOp N0 08YM HEKOJLIUHEAPHBIM
eexmopam;

3a0a6amo NIOCKOCMb YPAGHEHUEM 6
0eKapmosoll cucmeme KOOpOuHam,
pewams  npocmetiuiue  3a0ayu




66e0eHUeM 8eKIMOPHO20 basuca
Hcmopusa OnuceIBaTh OTAEIBHBIE BBIJAIOIINAEC IIpeocmasnsame 6xknao evidarowuxcs
mamema pe3yibTaThl, IOJYyYEHHBIE B XOJE MaAmemamuros 8 paseumue
muKxu Pa3BUTHUSI MATEMATHUKH KaK HAYKH, mMamemMamuky U  UHbIX HAYYHbIX
3HaTh HIPUMEPBl MAaTEMATHYECKHUX obracmei,
OTKPBITUA U KX aBTOPOB B CBS3U C NOHUMAMb  PONb  MAMEMAMUKU 8
OTEYECTBEHHOM u BCEMUPHOM pazeumuu Poccuu
HCTOPUEN;
[IOHUMAaTh pOJIb MAareMaTUKd B
pa3zButuu Poccun
Memoowt [IpuMeHATh W3BECTHBIE METOABI MpPU Hcnonvzoeamv ochosHble Memoobl
Mamema perieHnun CTaHJAPTHBIX dokazamenbcmed, npoeooumbs
muKu MaTeMaTUYECKUX 3a/1a4; 0oKazamenbcmeo U GbINOJHAMb
3aMeyarhb u XapaKTepUu30BaTh onpoeepoicenue;
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B NPUMEHAMb ~ OCHOBHblE — MemoObl
OKpY’Karolllel 1eHCTBUTEIbHOCTH; peuleHus MamemMamuieckux 3a0ay,
MIPUBOJUTH MIPUMEPHI Ha  OCHOBE  MamMemMamuyeckux
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B 3aKOHOMepHOCmel 8  Npupooe
MIpUpPO/IE, B TOM qyucIie Xapakmepuzoeams  Kpacomy — u
XapaKTEePUIYIOITUX KpacoTy u COBEPUIEHCNBO OKpYIcaroueco
COBEPILEHCTBO OKPYKAIOLIEro MHpa MUPA U NPoU3BedeHUll UCKYCCmad,
Y TIPOU3BEICHUN NCKYCCTBA NpUMeHAMb npocmetuiuiue
npozpammmubie cpedcmaa u
971eKMPOHHO-KOMMYHUKAYUOHHbBIE
cucmemol npu peutenuu
MamemamuyecKux 3a0ay
2. Conepxanue yueOHoro npeamera «MatemaTuka» (60a30Bblii YPOBEHb)

Auare0dpa u HaYaJIa aHAJIN3a

Yuciia 1 BbIpaKeHUs

Kopenp crenenn n > 1 u ero cpoiictBa. CTENEHb C PallMOHAIBHBIM IIOKA3aTelIeEM U €€
cBolicTBa. Cmenens ¢ OelicmeumenbhblM NOKazamenem U ee ceolucmada.

Jlorapugm umcna, cBoiictBa Jsorapupma. Jlecatuunslii sorapudpm. Yucno e
Hamypanonwiii nocapughm.

[IpeoOpa3oBanusi TPOCTEHIINX BBIPAKEHHM, BKIIIOYAIOIUX apU(pMETHUYECKHUEe Olepaluy,
OIIEpAaLIMIO BO3BEICHUS B CTEIIEHb U OIEPaLUIO JIorapu(pMUpoBaHusl.
Tpuronomerpuyeckass OKpYX HOCTb, paduanuas mepa y2ia. CUHYC, KOCUHYC, TaHT€HC,
Komaueenc TIPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U

CIIEZICTBUSL U3 HETo. 3HAYCHHS TPUTOHOMETpHUecKuX QyHKuuii mis yrinos 0°, 30°, 45°,

s
60°, 90°, 180°, 270° (O,E, pan). Dopmynvl crodiceHuUs

N3

T
131

Na




mpucoHomempuyeckux — Qyukyuil,  @Gopmynvl  npueeoerus,  Gopmyavl  0BOUHO2O
apaymenma. ITpeoOpa3oBaHus NpOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHHH.
ApPKKOCHHYC, apKCHHYC, AapKTaHT€HC 4YHucla. Apxkkomaneenc uyucaa. llpocreiimme
TPUTOHOMETPUYECKHE YPAaBHEHHUS.

YpaBHeHHsI M HEPABEHCTBA

Pemenne paunoHanbHbIX ypaBHEHMH U HepaBeHCTB. Ilpocreiimme mnoka3aTenbHble
ypaBHeHHs W HepaBeHcTBa. Jlorapupmuyeckue ypaBHEHHS U HEPaBEHCTBA.
WppaunonansHble ypaBHEHUs. PelieHne TPUTOHOMETPHUUECKUX YpaBHEHHH. Peutenue
npoCmeuuux mpueoHOMempuyecKux HepageHcms.

Pewenue ypasnenuii u nepagencms, cooepaicawjux nepemeHHy1o noo 3HaKoOM MOOYJI.
Memoo unmepsanos ona pewenus nepagencms. I paghuueckue memoovl peuwienus
VPaBHeHUll U HEPABEHCME.

Cucmembl nOKA3aMeNbHLIX, 102APUPMULECKUX U UPPAYUOHATLHBIX YpasHeHull. Cucmembl
NOKA3AMENbHBIX, 102aPUDPMUYECKUX HEPABEHCE.

Ypasnenus, cucmemul ypasnenuil ¢ napamempom.

Hcnonvzosanue 20mogvix KOMNbIOMEPHbIX NPOSPAMM, 6 MOM uucie Ol NOUCKA Nymu
peweHus U ULoCmpayuy peueHus ypagHeHull U HepaseHCcms.

DOyHKIUH

3aBucumocts BenuuuH. DyHKIHMA.  AprymMeHT W 3Hadenue ¢(yaknun. OO6nacth
olpesieNieHus] 1 MHOXecTBO 3HaueHui. I'papuk 3aBucumoctu. I'paduk ¢ynkuuu. Hynu
(GyHKINHU, TPOMEXYTKH 3HAKOMIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbonbiiee 1 HauMeHbI11ee
3HaueHus ¢yHkuuu. llepmoguueckue QyHKIUM. YeTHOCTP M HEYETHOCTh (YHKLHUH.
[TonaTHE O HETpepBIBHBIX (YHKIUAX. TOYKH dKCTpeMyMma (MakCHMymMa W MHUHHMYMa).
Cnoorcnvie Qynxyuu. Ilpumepol hyHKYUOHATbHBIX 3ABUCUMOCTEN 8 PEaTlbHbIX NPOYECCax
U ABNIEHUSX.

Bzaumno obpamuvie pynxkyuu. I paghuxu é3aummno oopamuwix hyHKyuil.
Tpuronomerpuueckne QyHKIMH Y =COSX,Yy=SinX,y=tgx, Yy=ctgXx. CaoiictBa u
rpaduKu TPUTOHOMETPUUECKUX (QYHKIUI.

IToka3zarenbHast QyHKIMS, €€ CBOICTBA U rpaduK.

Jlorapudmuueckast pyHKIUS, €€ CBOHCTBA U TpaduK.

CrenenHas GyHKIIMS U €€ CBOMCTBA U TpaduK.

IIpeobpazosanusn epaghuxos ynkyuii. cogue 800jb KOOPOUHAMHBIX OCell, PaACMsdICeHUe U

coicamue, ompasicenue OmHoCumelbHo KOOpal/lHClmelX oceil.



Pemenue 3a1a4 ¢ MCMoIb30BaHUEM YHCIOBBIX QYHKIMI U UX TPaQUKOB.

DJieMeHThl MaTeMATHYeCKOr0 aHAIU3a

[TpousBonnas ¢ynkuu B Touke. KacatenpHas k rpaguxy QpyHKiuu. ['eomerpudeckuii u
¢busnueckuil cMbIca mpou3BoAHON. [Ipow3BomHBIC dnMeMeHTapHBIX (QyHKumiA. [Ipasuna
oughgepernyuposanusi.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckuii CMbicIl.

HccnenoBanme aneMeHTapHBIX (YHKIMHA HAa TOYKM OKCTpeMyma, HauOoybliee u
HaMMEHbIIEe 3HAUYEHUS C IMOMOUIbIO MPOU3BOAHON. [locmpoenue epaghuxos ghynkyuil ¢
NOMOWbIO NPOU3800HBIX. [Ipumenenue npousso0Hol npu peweHuu 3a0ay.
[TepBooOpasnas. Ilepsooopasnvie snemenmapuvix Gyukyui. [lnowads KpueonuHeuHou
mpaneyuu. Dopmyna Heromona-Jlenbnuya. Onpedenennviii unmezpai. Bviuucienue
niowaoel nI0CKux gueyp u 00vemos mei 8pawjeHus ¢ HOMOWbIO UHMe2pad.

Pewenue npuxnaowvie 3a0auu uz oOuonocuu, QuU3UKU, XUMUU, IKOHOMUKU U OpYyeux
npeomMemos, CA3AHHBLIX C UCCe008aHUEM XAPAKMEPUCMUK DedlbHbIX Npoyueccos,
HAXodicOeHuem HauboNbUUX U HAUMEHbUIUX 3HAYEHUU.

Haxooicoenue ckopocmu 0ns npoyecca, 3a0aHH020 hOPMYNOU ULU 2PAPUKOM.

Ipumepol npumenenus unmezpana 6 Qhusuxe u 2eomMempuu.

BeposiTHOCTH U CTATHCTHKA

TabnuaHoe M TpaduUeckoe MpeICTaBICHUE NaHHBIX. PemieHue 3amad Ha TaOMUYHOE U
rpaduuecKkoe TPEJCTaBICHUE JAaHHBIX. VICIONb30BaHWE CBOWCTB W XapaKTEPUCTHK
YHCIIOBBIX HAOOPOB: cpeaHee apudmeTnyeckoe, HauOobIllee U HAUMEHBIIIEe 3HAUCHUS,
MeHraHa, pa3Max, OUCHnepCcusl.

Buviuucnenue uacmom u eeposmuocmeti cobvimuu. Buvluucnenue eeposmuocmeu 8
onelmax ¢  PAGHOBO3MONCHLIMU — DNIeMEHMAapHulMu  ucxodamu.  Hcnonvsosanue
KomOunamopuku. Buiuucienue eeposmuocmetl He3asucumuvix coovimuti. HMcnonvzosanue
Gopmynsl  crodiceHus 8eposmuocmetl, ouazpamm Jiiepa, O0epesa BepoIMHOCMEL,
Gdopmynvl bepuynnu.

Yenosnaa eeposimmnocme. Ilpasuno ymmuoowcenus eeposmuocmen. DPopmynra noamou
6€pOAMHOCMU.

Huckpemnvle cuyuatinvie e6enuuunvl U pacnpeoeinenus. Hezasucumvie cuyuaiinvie
genuuuHvl. Pacnpedenenue cymmol u npousseoenus He3a8UCUMbBIX CTLYUANHBIX GENUYUH.
Mamemamuueckoe oodrcuoanue u Ooucnepcust CayuarHou eenudunvl. Mamemamuueckoe
0dHCUOGHUE U OUCNEPCUS CYMMbL CIYYAUHLIX @eaudut. I eomempuueckoe pacnpeoenenue.

bunomuanvuoe pacnpec)eﬂeHue u e2o ceolicmaa.



Henpepuvignuvie cayuaiinvie eenuyunvl. Illonamue o niomHocmu — 8eposmMHOCHIU.
Pasnomepnoe pacnpeodenenue.

llokazamenvroe pacnpedenenue, e2o napamempbl.

Ilonamue o nopmanvuom pacnpedenenuu. llapamempol HOpMANLHO20 pacnpeoeneHus.
Ilpumepol crnyuatinbix 6enuyuH, NOOYUHEHHBIX HOPMAILHOMY 3AKOHY (NOCPeuHoCmb
usMepenutl, pocm 4eloseKa,).

Hepagencmeo Yebviwesa. Teopema bepuynnu. 3axon 6onvuux yucen. Bvlioopoumwiil
Memoo uzmepenus eeposmuocmeti. Ponv 3axona 6onvuwiux uucen 8 Hayke, npupooe u
obujecmese. 3a0auu Ha NpUMeHeHUe 3aKOHA OONLUUX YUCeN 8 COYUONIO2UL, CIMPAXOBAHUU,
30pagooxpanerul, obecneyeHuu 6€30nACHOCMU HACeNeHUs 8 YPe3BbIYAUHBIX CUMYAYUSIX.
TexcroBble 3axaun

Pemenne TeKCTOBBIX 3amad apu(METHUECKUM, anreOpanveckuM, TpadUuecKuM U
Opyrumu criocobamu. lcmonb3oBaHue TaONMIl, CXE€M, YepTexell M JIPYruxX CpelcTB
MIpE/ICTaBJICHHUS IJAHHBIX MPU PEIICHUH 3a/1a4.

3aauu Ha pacyeT CTOUMOCTHU MOKYIIOK, YCIIYT, TO€3/10K U T.II.

3aayu Ha JBUKEHHUE U COBMECTHYIO padoTy.

3a7auu Ha CMECH U CIJIaBbl.

3ajaun, CBsA3aHHBIE C JOJEBBIM YYaCTHMEM BO BIAJCHUU (GUPMOMH, NpeanpusTueM,
HEJBUKMUMOCTBIO.

3ajay Ha MPOCThIE MPOLEHTHl (CUCTEMBl CKHUJOK, KOMHUCCHUH) M Ha BBIYUCIECHUE
CJIO’KHBIX IPOLIEHTOB B Pa3JIMYHBIX CXEMaX BKJIAJJ0OB, KPEJUTOB U UIOTEK.

[IpakTnueckue 3a1auu, BOSHUKAIOUINE B CUTYalUsAX TIOBCEIHEBHOM KU3HU.

Ilpumenenue mamemamudeckux Memooos OJisl PeuleHUs COO0EPHCAMENbHbIX 3a0ay U3
PA3IUUHBIX 00acmell HAYKU U RPAKMUKU.

I'eomerpus

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

Harnsgnas crepeomerpusi. @urypel u ux wuzoOpaxkeHus (kKyO, mupamuia, NpusMa).
OcHogubie nousmusi cmepeomempuu u ux ceoticmea. Touka, mpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO. AKCMOMBI CTEPEOMETPHHM U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosio)keHHe MpsSMBIX B IPOCTPAHCTBE. YTOJI MEXIYy HPSAMBIMA B
MIPOCTPAHCTBE.

B3aumHoe pacrnonokeHue OpsIMOM U IJIOCKOCTHM B MpocTpaHcTBe. I[lapamnenbHOCTh

IpsIMOW M IUIOCKOCTH, NpHU3HAKM M CBoilcTBa. [lepneHAMKYIspHOCTH NpsIMOH U



IJTIOCKOCTH, TPU3HAKH U CBOMCTBA. YTOJ MEXAY NPSMOM M IJIOCKOCThIO. TeopeMa o Tpex
MEePIEHIUKYISIPAX.

B3anmHoOe pacrnosnokeHue MIOCKOCTEN B MPOCTpaHCTBE. [lapaienbHOCTh IIIOCKOCTEM,
IIPU3HAKK W CBOMCTBA. [leplneHIUKYyIsApHOCTh IUIOCKOCTEW, IPU3HAKK U CBOWCTBA.
Jlsyepannwiil yeon, TUHEUHbIU Y201 08Y2PAHHO20 Veld.

Paccrosinue ot Touku 10 miockoctu. Paccrosnue ot mpsiMoit 10 miiockoctu. PaccrosiHue
MEXIYy TMapaJyIeNbHBIMU IUIOCKOCTAMU. Paccmosnue medxncoy cKpewusaromumucs
NPAMBIMU.

N306paxeHne npocTelmx NpoCTPaHCTBEHHBIX (GUTYp HA TUIOCKOCTH.

[Ipoekuust pUrypsl Ha MWIOCKOCTb.

MHOrorpaHHUKH

[Tapannenenunen. CpolicTBa MpsAMOyrojapHOTO napaienenunena. Teopema [Tudaropa B
npoctpanctBe. [Ipu3ma u nupamuaa. DineMeHTbl NMpu3Mbl U nupamuisl. [IpaBunbHas
nMpaMu/ia u npaBuibHas npusMa. [Ipsmas npusma.

Ceuenus KyOa U TeTpadpa. BeaucieHne 3JIeMEHTOB MTPOCTPAHCTBEHHBIX GUTyp (pedpa,
JTMAroHalu, YIJibl).

Ilpumenenue u3yueHHvIX C80UCME 2eomempuyeckux @ueyp u ¢Gopmyn 011 peuieHus
2eomempudecKux 3a0ay u 3a0ay ¢ RPAKMu4ecKuM COO0epIHCAHUEM.

TeJsia 1 MOBEPXHOCTH BpallleHUA

Hununanap, xonyc, cpepa u map. OCHOBHBIE CBOMCTBA IPSIMOIO KPYroBOTO IMJIMHIPA,
IPSIMOTO KPYroBOro kKoHyca. M3o0paxkeHue Ten BpalleHus Ha MI0CKOCTH.
Ilpeocmasnenue 06 yceueHHOM KOHyce, CedeHUs KOHyca (napajiiebHoe OCHO8AHUIO U
npoxoosuee uepes 8epuluny), cedenus YuluHopa (napaiieibHo u nepneHoOUKyIsIPHO OCU),
ceuenus wapa. Pazeepmka yununopa u konyca.

IIpocmetiwue KomOuHayUU MHO2OSPAHHUKOS U Mell 8PAUEHUS.

Ilpumenenue u3yueHHvIX C8OUCME 2ceoMempudeckux Gueyp u gopmyn ona peuteHus
2eomempudecKux 3a0ay U 3a0ay ¢ NPaKmMu4ecKum Co0epIHCanueMm.

O0bembl Tes1 ¥ IVIOIIAAN UX NTOBEPXHOCTE

[Inomane MOBEPXHOCTH NPABWIBHOM NHUpaMuabl U mOpsaMod npusmel. [linomansb
MMOBEPXHOCTHU MPSMOT0 KPYTOBOTI'O LUJIMH/PA, PSMOT0 KPYrOBOIO KOHYCa U I1apa.
Ilonamue 06 obveme mena. O6beM MUpaMHUIIbI U KOHYCA, NPU3Mbl U HWIHHIpa. O0beM
miapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOIIEHUS MEXAY IUIONIAIIMU TOBEPXHOCTEH U

00BbeMaMU MTOTOOHBIX TE.



Ilpumenenue u3yueHHvlX C80UCME 2eomMempuyeckux ueyp u Qopmyn 01 peuieHus
2eomempudeckux 3aday u 3a0aqy ¢ Npakmudeckum cooepoicanuem. Hcnonvzosanue
20MOBbIX KOMNBIOMEPHBIX NPOSPAMM NPU PeuleHuu 3a0ad.

JABukeHust

Heuoicenus 6 npocmpancmee: NApaleNbHblll NEPeHoC, YeHMPAIbHAs CUMMempus.,
cummempusi omHocumenvHo niockocmu, nogopom. Ceovicmea osudcenuil. Ilpumenenue
OBUIICEHUTI NPU peuleHUU 3a0at.

KoopauHaThl 1 BeKTOPbI B MPOCTPAHCTBE

JlexkapToBbl KOOpAWHATHI B MPOCTPAHCTBE. Dopmyna Ons GbIYUCIEHUS PACCMOSHUSA
MedHcoy 08yMs MOUYKAMU 6 NpOCMpaHcmee. YpasHeHue NIOCKOCMU 6 NpOCMpAHCMEe.
Ypaenenue cghepwr 6 npocmpancmse.

CymMMa BEKTOpOB, YMHOXCHHE BEKTOpa Ha YHCIO, YroJd MEKIy BEKTOpaMHU.
Konnuueapuble U KOMIUTaHapHbIe BEKTOpBL. CKalsgpHoe npou3sedeHue 6eKmopos.
Teopema o paznosxcenuu 6eKmopa no mpem HeKOMNIanapHuim eekmopam. CranapHoe
npouszgeedeHue 8eKmopos 6 koopouramax. lIpumenenue eexkmopoe u Koopounam npu
peweHuu 3a0a4 Ha HAxXoHCcOeHue paccmosHUl, OJUH, niowaoel u 006vemos.

Hcropuss MaTeMaTHKH

Bosuuxnogenue mamemamuxu xkax Hayku, smanvl ee pazeumus. OcCHo8Hble pazodenbl
Mamemamuxu. Buioalowuecs mamemamuru u ux 6Kiao 6 pazeumue HayKu.

Iic. Henep u «Onucanue yousumenvhou madauyvl nozapugmosy. B.M. Bpaouc u
mabauysbl decamuyHvlx no2apugmos. 3. ' ynmep u nocapupmuveckasn runexa. J1. Jiinep.
Ilmonement u «meopus xopo». Hcmopus 603HUKHOGeHUS U pA3GUMUS Meopul
MPULOHOMEMPUYUECKUX DYHKYULL.

Co3zoaHue oughghepenyuanvbHoeo u unmezpaivbHo2o ucyucienus. Hotomon u Jleiionuy.
T'eomempus u uckyccmeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCATOUE20 MUPQ.
Hcmoku meopuu eeposmuocmell: cmpaxosoe Oeno, aszapmuvie uepuvl. I11. Depma,
b.Ilackans, A. Bepnynnu, A.H.Konmozopos.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Juinep, H.U. Jlobauesckuui, I11.J1.

Yeovuues, A.H. Konmozopos.

TEMATUYECKOE IIVIAHUPOBAHHUE C VYKA3ZAHHUEM KOJHUYECTBA
YACOB, OTBOAUMBbIX HA OCBOEHUME KAXK/IOU TEMbI

TemaTnyeckoe TUTAaHUPOBAHKUE COCTABIIEHO K yUeOHUKaM



1.T'eomerpus. 10-11 xmaccer: yueb. st 001meoOpa3oBaTEbHBIX. YUPESKICHUN :
6a30BbIil 1 ipodunbHbIA ypoBHH / JI. C. ATtanacsn, B.®. byry3os, C.b. Kagowmies, JI.C
Kucenera, .1 Ilo3nsk.., M.: [Ipocsemenne, 2018.

2.Anrebpa u Havama wmartemaTudeckoro anammsa. 10 kmacc @ yde6. s
001e00pa3oBaTeNbHBIX. YUpPSKACHUNH : 0a30BbId U mpoduibHbl ypoBHH / 0. M.
Komsrun, M. B. TkaueBa, H. E. ®enopoa, M. U. lllabyann. — 7-¢ uzn. — M. :

[Ipocsemenue, 2018.

3. Anrebpa u Hayaja MareMaTHuyeckoro asamusa. 11 kmace : ydel. i
001e00pa3oBaTEeNbHBIX. YUpPSKACHUNH : 0a30BbId U mpoduibHbl ypoBHH / 0. M.
Komsrun, M. B. TkaueBa, H. E. ®enopoa, M. U. lllabyann. — 7-¢ uzn. — M. :
[Ipocsemenue, 2019.

Pazgen KoaunuecTBO 4acoB

Auiredpa 1 Ha4YajI1a MaTeMAaTHYeCKOT0 aHAIU3a
Yucna u BIpaKEHHS 48 vacoB
VYpaBHEHUs U HEPABEHCTBA 55 gacoB
OyHKIIU 36 yacoB
DNeMEeHThI MaTEMaTUYECKOTO aHaIn3a 41 yac
BeposiTHOCTB 1 cTaTUCTHKA 16 yacos
TekcToBble 3a1a4n 5 yacoB
HcTopus maTeMaTHKH 3 vaca

204 gaca
I'eomerpus
Axcuomsl crepeoMmerpun. [IpsMble U uIockocTr 5

B IIPOCTPAHCTBE

MHoOrorpaHHHKY | MJIOIAAN UX TIOBEPXHOCTH 20
Tena u moBepXHOCTH BpalIeHUs 19
OO6beMsbI Ten 19
KoopauHaTsl 1 BEKTOPHI B IPOCTPAHCTBE.

26

JBrxeHus
HcTopust maTemMaTuku 2
Hroro 136

Hroro: 340 yacoB




