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PabGouass mporpamMmma pa3paboTaHa Ha OCHOBe TpeOoBaHUM (eaepabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CpeaHero oduiero oOpa3oBaHus
(mpukaz Munobpuayku Poccum ot 17 mas 2012 r. Ne 413) u Ilpumepnoii
nporpaMMbl  001I€00pa3zoBaTeibHOM yueOHOU auciuruiuHbel  «VMctopus» s
npodeccuoHaIbHBIX o0pa3oBaTeIbHbIX opraHu3alun (PexomennoBaHo
®enepanbHbIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupexaeHuem «DdenepanbHblii
UHCTUTYT pa3BuTusi oOpazoBanusi» (OI'AY «OUPO») B kayecTBe NpuMEpHOM
IporpaMMbl ISl peajii3allii OCHOBHOW oOpaszoBaTenbHON mporpammbl CIIO nHa
0a3ze OCHOBHOro o0mero o0Opa3oBaHUs C TIOJYYEHHUEM CpPEIHEro OOIIero
oOpazoBanusa IIporoxon Ne 3 ot 21 wurons 2015 r. PerucrpaiimoHHbIi HOMED

petien3uu oT 23 utonsg 2015 r. ®I'AY «DUPOy).

[Iporpammy paspaborana npenojaBarens ['opbaToBckas TaTesina BragumupoBHa.
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METOANYECKOro 00BbeIMHEHUsT 00IIe00pa3oBaTeIbHON MOAroTOBKH Kanranckoro
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1. HOACHUTEJIBBHAS 3AIITMCKA

PabGouass nmnporpamma oO0uIeo0pa3oBareibHOW  y4eOHOMW  AUCIUTIIIMHBI
«Matemaruka (BKiIIO4Yas anreOpy, Hayajia MaTeMaTHIeCcKOro aHaln3a, TEOMETPHUIO)
(mamee - Maremaruka) SBISETCS YacTbl0 OCHOBHOM MpogeCcCHOHATIBHOM
oOpa3oBaTebHOM TPOrpaMMbl TOATOTOBKH  KBaJU(UIIUPOBAHHBIX pabOUMUX,
cnyxamux (manee - IIMIKPC) mo mpodeccun 08.01.25 Macrtep OTHEIOUHBIX
CTPOUTEBHBIX U IEKOPATUBHBIX PAOOT, BXOAAIICH B COCTaB YKPYITHEHHON TPYIIIBI
npodeccuit CI1O 08.00.00 TEXHUKA 1 TEXHOJIOI'MM1 CTPOUTEJIbCTBA.

[Iporpamma pazpaborana B coorBeTcTBUU ¢ TpeboBanusmMu OI'OC cpeaHero
o01miero o0pa3oBaHus, MPEABIBIIEMBIX K CTPYKTYpE, COJIEPIKAHHUIO U Pe3ylibTaTaM
OCBOCHHS Y4YeOHOH MMCHMIUIMHBI «MaremaTtuka», ¢ ydeTtoM PekoMeHmanui 1o
OpraHM3alMy TOJYYEHHUsI CpelHero odmiero obpa3oBaHMs B Mpeiesiax OCBOCHHS
00pa30BaTeIbHBIX IPOTPAMM CPEIHETO MpodecCHoHaTFHOTO 00pa30BaHus Ha 0ase
OCHOBHOTO 00IIero oOpa3oBaHHs, C Yy4eToM TpeOoBaHUU (QenepalbHbBIX
rOCyJIapCTBEHHBIX 00pa30BaTENbHBIX CTAH/IAPTOB M MOJIy9aeMOU CIEIUATbHOCTH
cpeaHero  mpodeccuoHalbHOTO  OoOpa3oBanust  (muchkMo  JlemaprameHTa
rOCyJlapCTBEHHON MOJMTUKH B cdepe MOAroTOBKM paboumx kampoB u IO
Muno6pnayku Poccun ot 17.03.2015 Ne06-259), ¢ yaerom [IpumepHoit ocCHOBHOM
oOpa3oBaTeIbHOM TMPOTpaMMbl CpeaHero o01ero o6pa3oBaHus, OIO0OPEHHOM
pemieHreM (¢deaepantbHOro y4eOHO-METOAMYECKOTO OOBEAUHEHUSI 10 O00IIeMy
obpazoBanuio (mpoTokoia ot 28 utons 2016 1. Ne 2/16-3).

Conepxanue mnporpamMmbl «MaTemaTHKa» HANpaBI€HO Ha JIOCTHUKEHHUE
CJIeIYIONINX LIeTIeH:

. JUYHOCTHOE  pa3BUTHE OOYy4YaIONIUXCS W HMX  COIMAIU3aIus,
NPOSIBIIAIOMINECS B Pa3BUTUU WX TO3UTHUBHBIX OTHOIIEHUH K OOIIECTBEHHBIM
[IEHHOCTSIM, NMPUOOPETEHUHU OTbITA TOBEICHHS U MPUMEHEHUsI CHOPMHUPOBAHHBIX
00X KOMITETEHITUN KBATU(DUITUPOBAHHBIX pab0UMX, CIYXKAIIUX HA IPAKTHKE;

. obecricueHrue cHOPMUPOBAHHOCTH MPEACTABICHUNA O COLMUAIBHBIX,
KYJIbTYPHBIX ¥ HCTOPHUYECKUX (PpaKTOpaX CTAHOBIICHUS MAaTCMATHKH,

. obecrnieueHue cHOPMHUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUUECKOTO U
MaTeMaTHYCCKOTO MBITILICHUS;

. obOecrieueHne CHOPMHUPOBAHHOCTH YMEHUU TPUMEHSTH IMOTyYCHHBIC
3HAHUS TIPH PEIICHUU Pa3INIHbBIX 33]1a4;

. obecrnieueHrne CPOPMUPOBAHHOCTH MPEACTABICHUIA O MaTEeMaTHKE KaK

4acTU  OOIIEYENIOBEUECKON  KYJIbTYpbl, YHHUBEPCAIBHOM  SI3bIKE  HAYKH,
MO3BOJISIFOIIEM OMUCHIBATH U U3YyYaTh PEAIbHBIE MPOLECCHI U SBJICHUS.

[Iporpamma y4yeOHOW aucuMIUIMHBL «MareMmaruka» OpHEHTUpPOBaHA Ha
peanuzanmuio (eaepasbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa
(manee - ®I'OC) cpennero obuiero o00Opa3oBaHUsT HAa TPOPUIBHOM YpPOBHE B
npeaenax ocoeHus [HIIKPC ¢ ydyetom TexHoioruueckoro npoduisi, ooecreyeHue
o0111e00pa3oBaTeIbHON U OOIIEKYABTYPHON MOATOTOBKM BOCIHUTAHHUKA C IEIBIO
JAJIbHEHIIETO YCIICIIHOTO po¢eCCUOHATBHOTO oOy4deHust 158105
po¢eCCUOHANBHON e TEIbHOCTH.



2. OBIIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUTLJIVHBI

MatemaTuka sBisieTcss (QyHAaAMEHTaIbHONW —00111€00pa3oBaTeIbHON
IUCIMIIMHOW CO  CJOXKUBIIMMCS YCTOWMYMBBIM COJACPKAHHEM U OOUIUMHU
TpeOOBAHHUSIMH K TMOATOTOBKE 00 yUJaIOITUXCS.

IIpu ocBoenun npodeccuit CIIO TexHOIOTHYECKOTO MNPOPUIL
npodeccuoHaIbHOro 00pa3oBaHus MaTeMaTHKa U3ydyaeTcs: 6oiiee yriayOJIeHHO, Kak
npodunbHas ydeOHas JUCLUUIUIMHA, YUYWTHIBAIOIIAsA CIEUUPUKY OCBaMBaeMOM
npodeccur. DTO BBIPAKAETCS B COACPKAHUM OOYUYEHHsS, KOJIUYECTBE YacOB,
BBIJICTSIEMBIX HAa W3YYCHHE OTACTBHBIX TEM MPOrpaMMbl, TTyOWHE UX OCBOCHHS
oOyJaronmucs, o0beMe M XapakTepe MPAKTUICCKUX 3aHATHH.

OOmue 1enw M3yYeHUsT MATeMaTUKH TPATUIIMOHHO PEaM3ylOTCs B
YeThIpeX HaNpaBICHUSIX:

1) obuiee npencrapieHue 06 UAESX U METOJIaX MAaTEMAaTHKH,

2) UHTEJUIEKTYaJIbHOE Pa3BUTHUE;

3) oBJytajieHre HEOOXOIMMBIMUA KOHKPETHBIMU 3HAHUSIMH ¥ YMCHUSIMH;

4) BOCIMTATEIbHOE BO3ICUCTBHE.

[Mpodunm3anus 1enel MaTeMaTHYeCKOro 0Opa3oBaHUsl OTPaKaeTCs Ha
BbIOOpE MPUOPUTETOB B OPraHU3alUU YU4eOHOU AesITeIbHOCTH o0yyatommuxcs. s
TEXHUYECKOro mnpoduist npodeccuoHaIbHOr0 00pa3oBaHus BBIOOp Ieiel
CMelIaeTcsl B MparMaTUYeCKOM HaIlpaBJIE€HUH, MPEAYCMAaTPUBAIOIIEM YCUICHHE U
paciipenue MPUKIATHOTO Xapakrepa U3Y4YCHUS MaTEeMaTUKH,
IPEUMYIIECTBEHHON OpUEHTAllMd Ha aJTOPUTMHYECKUN CTHIb MO3HABATEIbHOM
JeSITEIHHOCTH.

N3yuenne w™aremMaTuku Kak MNpodWIbHOW 0011eo0pa3oBaTeIbHOM
y4eOHOW JUCITUIUIMHBI, YAUTBIBAIOMIEH CIEIU(PUKY OCBaMBaeMbIX 00YyYaIOIIMMUCS
npodeccuii CI1O, obecrieunBaeTcs:

- BBIOOPOM Pa3IMYHBIX MOAXOA0B K BBEJIEHUIO OCHOBHBIX MTOHSITHUH;

- (¢dopMUpOBaHHEM CHCTEMBl Y4YEOHBIX 3aJlaHHH, O00CCICUYMBAIOIINX
3¢ (HEeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX II€JIEBBIX YCTAHOBOK;

- oOorameHreM CHOeKTpa CcTuield y4eOHOW JesTeNbHOCTH 3a CYET
COTJIaCOBaHMUS C BEAYIIUMHU JCSTEIHHOCTHBI XapaKTePUCTUKAMU BbIOpaHHOM
npodeccun.

[TpodunbHas cocTaBmustomas oTpaxkaeTcs B TpeOOBaHUAX K MOATOTOBKE
00yJaromuXxcs B 9aCTH:

- o0mel CUCTeMbl 3HAHUM: COJEp)KaTeNbHBIE MPUMEPHl HCIOJIb30BAHUS
MaTEMaTUYECKUX HJICH U METO/IOB B MPO(PECCUOHAITBHON JESTEIHHOCTH;

- YMEHHWIl: pa3nu4yue B YPOBHE TPeOOBAHWI K CIOKHOCTH MPUMEHSIEMBIX
aITOPUTMOB;

- TPaKTHYECKOTO WCIOJIb30BAHUS TMPUOOPETEHHBIX 3HAHUNA W YMCHHM:
WHIUBUIYAILHOTO YYeOHOTO OIbITa B TMOCTPOSHUUM MAaTEeMATHUYECKUX MOJEJeH,
BBITIOJTHEHUHU UCCIIEIOBATEILCKUX MTPOCKTOB.



Conmepxanne yueOHOW IAUCHMILIMHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMU COJIEPKAaTEIbHBIMU JIMHUSAMU 00YyUEHHUsI MaTEMaTHKeE:

- anreOpamveckas JUHUS, BKIIOYAIONIAs CHUCTEMATHU3AlMIO CBEICHUN O
YHCIIax; U3y4YeHUE HOBBIX U 0000IIEHNE paHee U3yUYEHHBIX onepaluuil (BO3BEACHHE
B CTEMEHb, M3BJICUYCHUE KOPHs, JIOTapupMUPOBAaHUE, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC U OOpaTHbIE K HUM); H3yUYE€HUE HOBBIX BUIOB YHCIOBBIX BBIPAKECHUHN U
GopMyn; COBEpIICHCTBOBAHWE MPAKTHUYECKUX HABBIKOB W BBIYHCIUTEIHHOU
KyJIbTYpbl, pacIIMpeHHe W COBEPIICHCTBOBAaHWE alreOpandeckoro ammapara,
chOpMUPOBAHHOTO B OCHOBHOW IIKOJIE, M €ro MPUMEHEHHE K PEHICHHIO
MaTeMaTUYECKUX W MPUKIIATHBIX 3a7a4;

- TEOpeTUKO-(YHKIIMOHATbHAS JIMHHS, BKIIOYAIONIAs CHUCTEMATH3AIHNIO U
paciMpeHne CBeJeHU O (YHKIUSAX, COBEPIICHCTBOBAHNE Tpad) MueCKUX YMEHUN;
3HaKOMCTBO C OCHOBHBIMHM HJESIMH M METOJAaMH MaTeMaTHYeCKOTO aHalu3a B
o0beMe, TIO3BOJSIONIMM HCCIIEIOBATh DJEMEHTApHbIe (QYHKIMH M pPelaTh
NPOCTEHIITNE TeOMETPUICCKUe, PU3NIEeCKHe U JpyTrre MPUKIATHbIC 3aa9H;

- JMHUS ypaBHEHWH W HEPaBEHCTB, OCHOBaHHAas Ha TIOCTPOCHUU U
MCCIIEJIOBAHUN MAaTEeMAaTHUECKUX MOJIENICH, TIepeceKaromascs ¢ aredpandeckoi u
TCOPETHKO-QYHKIIMOHAILHON ~ JIMHUSMH W BKJIIOYAMONIAs  pa3BUTHE U
COBEPIICHCTBOBAHNE TEXHHWKH alreOpandeckux MpeoOpa3oBaHUil M pEIICHHUS
YpaBHEHHI, HEPaBEHCTB U CHCTEM; (POpMHUpOBaHHE CIIOCOOHOCTH CTPOUTH H
UCCIIeIOBAaTh MPOCTEHIINEe MAaTEMATUYECKUE MOJENU TMPHU PELICHUU TPUKIATHBIX
3a/1ay, 3a71a4 U3 CMEXKHBIX U CIIEIIMAIbHBIX TUCIUILINH;

- TeoMeTpUYecKas JIMHHUA, BKIIOYAIONIAs HAIJIAJHbIE TPEJICTABICHUS O
IPOCTPAHCTBEHHBIX (PUTYpaxX U M3yUEHUE MX CBOMCTB, (HOPMUPOBAHKE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXEHUS, pPa3BUTHUE CIOCOOOB  T€OMETPUUYECKUX
U3MEpPEHUN, KOOPAMHATHOTO W  BEKTOPHOIO  METOAOB IS  PEIICHUS
MaTEMaTUYECKUX U MPUKIATHBIX 3a/1a4;

- CTOXacTUYecCKas JIMHUSA, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX
YMEHHUH, TPEJCTaBICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX
OKpY>KaloIllero Mupa.

N3ydenne o6mieoOpa3oBaTeIbHON y4eOHOW JUCHUILIMHBI «MaTeMaTHKa»
3aBepIIaeTCs MOJBEACHUEM UTOrOB B (pOpME SK3aMeHa B paMKax MPOMEKYTOUHOM
aTTectanuu o0ydarmuxcs B npoiecce ocBoenus ocHoBHoit OTTOIT CIIO.



3. MECTO YYEBHOMH JUCIHUILIUHBLI B YYUEEHOM ILJIAHE

VYuebnas nucuuruinHa «Matematukay (mpo@uiabHbINA YPOBEHB) SIBIISIETCS
y4eOHBIM MpPEaMETOM 00s3aTeNIbHOM MpenMeTHo obOnactu «MaTtemaTtuka u
unpopmaruka» OI'OC cpegnero odiero 0opa3oBaHus.

B Kanranckom CYBY B peanuszyemoil 00pa3oBaTelbHON Mporpamme
cpenHero oOmiero ob6pazoBanusi B mpeaenax ocBoenus OIIOII CIIO Ha 6aze
OCHOBHOTO 00111eT0 00pa3oBaHusl, yueOHast AUCIUIUINHA «MartemMaThukay u3ydaeTcs
B 0011eoOpazoBaTenbHOM ke yueoHoro rana OITOIT CITO na 6a3e OCHOBHOTO
oO1rero 00pa3oBanus ¢ nmojayyeHueM cpeanero oduiero oopasosanus (IITIKPC).

O06BEM 00pa3oBarenbHONM HArpy3ku ooOydaromierocss — 329 JacoB, B TOM
quclie:

— ayIMTOpHasi Harpy3ka BO B3aMMOJICUCTBUU C MpernoaaBaresieM - 329
4acoB.

4. PE3YJIBTATHI OCBOEHMS YYEBHOM JJUCIIUIIJIAHBI

OcBoeHne  coaepkaHusi  y4eOHOM — OucHMIUIMHBI  «MaTtemaTuka»
obecrieurBaeT JOCTHKEHUE CTYJAECHTAMHU CIICIYIONIUX Pe3yJabTATOB:

JIUYHOCMHDBIX:

JI1 poccHiicKyr0 TPaXJIaHCKYI HIEHTUYHOCTh, MATPUOTH3M, YBaXKEHHUE K
CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH mepen PomwHONM, ropgocTH 3a CBOM
Kpai, cBoro PomuHy, mpomnuioe M HACTOsIIEe MHOTOHAIIMOHAJIBHOTO Hapoja
Poccun, yBaxkeHHe rocymapcTBEHHBIX CUMBOJIOB (rep0, duiar, rumH);

JI2 TpaXmaHCKYHO TMO3WIIMI0 KaK AKTUBHOIO M OTBETCTBEHHOTO 4YJICHA
POCCHUHCKOTO OOIIECTBAa, OCO3HAIOMICTO CBOM KOHCTUTYIIMOHHBIE IIpaBa M
00S13aHHOCTH, YBXKAIOMIETO 3aKOH M TIPABOMOPSIOK, 0OJaTaroIIero 4YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA, OCO3HAaHHO MPUHUMAIONIETO  TPaJUIMOHHBIC
HAIlMOHAJIbHBIE M OOIIEeYeTOBEYCCKHE TYMAaHHCTHYCCKHE M JEMOKPATHYECKHE
IIEHHOCTH;

JI3 TOTOBHOCTH K CiTy>KeHHI0 OTEUYECTBY, €ro 3aIlUTE;

J14 c(hopMHUpOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M  OOIICCTBEHHOM IIPAKTHKH,
OCHOBAaHHOTO Ha JWAjore KyJIbTyp, a TAKXKe Pa3IMYHBIX (POPM OOIICCTBEHHOTO
CO3HaHUs, OCO3HAHUE CBOETO MECTA B MOJMKYJIBTYPHOM MHDE;

JIS chopMuUpOBaHHOCTH OCHOB CAMOPA3BHTHS M CaMOBOCIHTAHUS B
COOTBETCTBUHM C OOIICUCTIOBEYCCKUMHU IICHHOCTIMU M HJCaJlaMH T'PaKJaHCKOTO
o0IIecTBa; TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTEIBHOH, TBOPUYCCKOW H
OTBETCTBEHHOM JI€SATEIbHOCTH;

JI6 TonepaHTHOE CO3HAHWE U TIOBEJICHHWE B TMOJUKYJIBTYPHOM MHUPE,
TOTOBHOCTh M CIIOCOOHOCTH BECTH JHAJIOT C APYTMMU JIOAbMH, JTOCTUTaTh B HEM
B3aMMOTIOHUMAHUS, HAXOAUTh OOIME MEIN U COTPYAHHUYATh JJIS UX JOCTHIKEHHS,
CIIOCOOHOCTh  MPOTHUBOCTOSATH  HMJACOJIOTHHM  JIKCTPEMHU3Ma,  HAI[MOHAJN3Ma,
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KceHO(OOMHN, JTUCKPUMHUHAIMA TI0 COIMAJBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIllMOHAJIbHBIM MPU3HAKAM U APYTUM HETaTUBHBIM COLIMAIBHBIM SIBJICHUSIM;

J7 HaBBIKM COTPYOAHHYECTBA CO CBEPCTHUKAMH, JETbMH MIJIAJIIIETO
BO3pacTa, B3pOCIbIMH B 00pa3oBaTeIbHON, OOLIECTBEHHO IMOJIE3HOU, y4uyeOHO-
UCCIIEIOBATENIbCKOM, TPOEKTHON U APYTUX BUAAX NESATEIbHOCTH;

JI8 HpaBCTBEHHOE CO3HAHME W I[IOBEJCHHE HAa OCHOBE YCBOCHUS
00LIeYeNIOBEYECKUX LICHHOCTEH;

JI9 roTOBHOCTH M CHOCOOHOCTH K O0Opa3OBaHHIO, B TOM YHCIE
caM000pa3oBaHUIO0, HA NPOTSHKEHUH BCEH >KWM3HM; CO3HATENbHOE OTHOILIEHUE K
HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHMIO YCIEIIHOW MpOo(ecCHOHANIbHON U
OOIIIECTBEHHOM €S TENbHOCTH;

JI10 scTreTuuecKkoe OTHOIIECHUE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO
U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIECHU;

JI11 npuHsATHE U peanu3anuio [eHHOCTEH 310poBOro U 6e3onacHoro oopasa
KU3HHM, TOTPEOHOCTH B (PUBMUYECKOM CAMOCOBEPIICHCTBOBAHWHU, 3aHATHUIX
CIIOPTUBHO-03/I0POBUTEIBHON JEATEIbHOCTHIO, HEMPUSTUE BPEAHBIX MPUBBIYCK:
KypeHUs1, ynoTpeOIeHUs aJIKOTOJIs, HAPKOTUKOB;

JI12 OGepexHOe, OTBETCTBEHHOE U KOMIICTEHTHOE OTHOIIEHHE K
(bU3UYECKOMY M TICUXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JPYTUX
JI07IeH, YMEHHE OKa3bIBaTh IEPBYIO OMOLIb;

JI13 oco3HaHHBIM BBIOOp Oyaymedr mnpodeccun W BO3MOXKHOCTEH
peanu3anuyi COOCTBEHHBIX KU3HEHHBIX IIJIAHOB; OTHOLIEHUE K IPOodeccuoHaNbHON
JESATENBHOCTH KaK BO3MOXXHOCTH YYacTHsl B PEIICHUM JIMYHBIX, OOIECTBEHHBIX,
rOCyIapCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOIIEM;

JI14 chopMUpOBAaHHOCTH SKOJIOTHUECKOTO MBIIIJICHUS, TOHUMAHUS BIUSHHUS
COIIMAJIbHO-?KOHOMUUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMATIbHOMN
Cpellbl; MPUOOPETEHNE OTBITA SKOJIOTO-HAMPABIECHHOM €SI TEIbHOCTH;

JI15 oTBETCTBEHHOE OTHOIIEHUE K CO3AaHUI0 CEMbH HA OCHOBE OCO3HAHHOIO
MPUHATHS IEHHOCTEW CEMEUHOMN KU3HMU. ;

o MemanpeomMemHpix:

M1 ymeHne caMOCTOSTENbHO ONPENEIIATh LIENU AESITEIbHOCTH U COCTABIATh
IJIaHbl  JIEATENIbHOCTH; CaMOCTOSITEIbHO OCYHIECTBIIATb, KOHTPOJIHUPOBATh U
KOPPEKTHUPOBATh JAEATEIIBHOCTD;, HCIIOIb30BaTh BCE€ BO3MOXHBIE PECYpPCHI A
JOCTUKEHUS TIOCTABJICHHBIX LIE€JIed MW pealu3aluy IUIAaHOB JIESITENIbHOCTH;
BBIOMpATH YCIICUTHBIE CTPATETHH B PA3IMYHBIX CUTYyaIHIX;

M2 yMeHHe NpPOAYKTHBHO OOILIAThCA W B3aUMOJEUCTBOBaThH B Mpoliecce
COBMECTHOW  JEATEIbHOCTHU, YUYUTHIBATH MO3UIMH  JPYTUX  YYACTHUKOB
TeATENbHOCTH, Y(PPEKTUBHO pa3peniaTh KOH(PIUKTHI;

M3 BnajgeHWe HaBBIKAMH IT03HABAaTEIbHOM, Y4eOHO-HCCIIEIOBATESIBCKON W
NPOEKTHON JESTEIbHOCTH, HABBIKAMHU pa3pelieHusi mpolsieM; CIOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSATEIIbHOMY IMOUCKY METOJIOB PEUICHUs TPAKTUYECKUX 3a/1ad,
MIPUMEHEHUIO PA3JIMUYHBIX METOJ/IOB IMO3HAHUS;

M4 TrOTOBHOCTHP M CIOCOOHOCTh K CaMOCTOSITENIbHOW HWH(OpMAIIMOHHO-
MO3HABATEJILHOW JIeSITEIbHOCTH, BIAJ€HWE HABBIKAMU IOJIYYCHHUS HEOOXOIUMOM
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MH(}OpPMALMK U3 CIOBapEl pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX HH(OpMAIMU, KPUTUYECKHM OLEHUBATh U HMHTEPIPETUPOBATH
MH(pOpMALIHIO, TOTYYAEMYIO U3 Pa3IMYHbIX HCTOYHUKOB,;

(ITonnyHkT B penakiinu, BBeIeHHOU B neiictBue ¢ 23 ¢epans 2015 roaa
npukazoM MunoOpHayku Poccum ot 29 npexabps 2014 roma Ne 1645. - Cwm.
IPEABIIYIYIO PEIAKIUIO)

M5 YMEHHUE HCII0JIb30BaTh cpeacTsa UH()OPMAIIMOHHBIX u
KOMMYHUKalIMOHHBIX TexHonoruil (manee - WMKT) B pemeHun KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPraHM3allMOHHBIX 3aJlad ¢ COOJIONEHHEM TpeOOBaHMIMA
SProOHOMUKH, TEXHUKH O€30MaCHOCTU, TUTHEHBI, pECypCcOCOepeKeHNs, MPABOBbIX U
ATUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€301aCHOCTH;

M6 ymeHue ornpeaensaTh Ha3HaYeHUE U (QYHKUUU PA3TUYHBIX COLUATIBHBIX
UHCTUTYTOB;

M7 yMeHue CaMOCTOSITEIbHO OLICHMBaThb M TNPUHUMATh pPEIICHHUS,
OTIpECIAIONINE CTPATErHIO MOBEJACHUS, C YUETOM TPaXJTAHCKUX U HPABCTBEHHBIX
IICHHOCTEH;

MS BnaneHue S3bIKOBBIMU CPEJICTBAMH - YMEHHUE SCHO, JJOTUYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3PEHUS, UCIIONB30BaTh aJIEKBATHBIC SI3bIKOBBIE CPE/ICTBA;

M9 BnageHue HaBbIKAMHM TO3HABATEIbHOW pPEQUIEKCHH KaK OCO3HAHUSA
COBEpIIAEMBIX JIEMCTBUA M MBICIUTENBHBIX TIPOLIECCOB, HX PE3YIbTATOB H
OCHOBAaHUM, FPaHUL] CBOETO 3HAHMS U HE3HAHHWS, HOBBIX ITO3HABATENIBHBIX 3a/1a4 U
CPENCTB UX TOCTHKCHHUS.

npeomMemHmoix:

I11 chopMHUpOBaHHOCTH MPENCTABICHUNA O MaTeMaTUKe Kak YacTH MHUPOBOM
KyJABTYpPbl U O MECT€ MaréMaTHKd B COBPEMEHHOW IMBHIM3AIUMHU, O CIOCO0ax
OMMCAHUS HA MAaTEMATUYECKOM SI3bIKE SIBIICHUN PEaIbHOIO MUPA;

[12 chopmMupoBaHHOCTH MPEACTABICHUN O MATEMATUYECKUX MOHATUIX KaK O
BAXHEUIINX MATEMATHUYECKUX MOZENSAX, MO3BOJISIOIIMX OINKCHIBATh U HU3Yy4aTh
pa3HbIe MpPOLECChl WU SBICHUSA; MOHUMAHHE BO3MOXXHOCTH aAKCMOMAaTHY€CKOTO
IOCTPOEHUSI MaTEMaTUUYECKUX TEOPUIL;

I13 BnaneHne MeTogamMu JOKa3aTeNIbCTB U aJITOPUTMOB PELIECHUS; YMEHHUE UX
IPUMEHSATH, IPOBOJNUTH JOKA3aTEIIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a/1a4;

[14 BnageHue CcTaHOAPTHBIMH TNPHUEMAMM DPELICHHS pPAlMOHAIBHBIX U
UppalMOHAIbHBIX, I0KA3aTEJIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHME FOTOBBIX KOMIIBIOTEPHBIX IIPOrpamm, B
TOM YUCJIE JJIs MOMCKA IMyTH PELIEHUS W WJUIIOCTPALMU PELICHUs YpaBHEHUU U
HEPABEHCTB;

I15 chopMupoBaHHOCTH MpenCTaBICHU 00 OCHOBHBIX MOHATHUSX, UACSIX H
METOAAaX MaTeMaTHYECKOI0 aHAJIN3a;

[16 BnanmeHWe OCHOBHBIMU IMOHATUSMHM O IUIOCKMX M IMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh Ha dYeprexkax, MOJEISAX W B pEaJbHOM MHUPE TIE€OMETPUYECKUE
(urypsl; NpUMEHEHHE U3yUYEHHBIX CBOMCTB F€OMETPUUYECKUX (DUTYp U POpMYIT IS
pELIeHHs TEOMETPUUYECKHUX 3a/1a4 U 3aa4 C PAKTHYECKUM COJEPKAHUEM;



I17 cdopmMupoBaHHOCTH TMPEACTABICHUN O Tpoleccax ¢ SBICHUSX,
MMEIOIUX BEPOSTHOCTHBIA XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peasbHOM MHpe, 00 OCHOBHBIX MOHATHSAX 3JIEMEHTAPHOM TEOPUH BEPOATHOCTEH;
YMEHUI HaxXoQuTh W OIEHUBaTh BEPOATHOCTU HACTYIUIEHHS COOBITUH B
OPOCTEHIINX MPAKTUYECKUX CUTYaLUSIX U OCHOBHBIE XaPAKTEPUCTUKHU CITyYaHBIX
BEJINYUH;

[I8 BnageHue HaBbIKAMM HCIIOJIBb30BAHUS TOTOBBIX  KOMIIBIOTEPHBIX
OpOorpaMM MpuU PEeIICHUH 3a]ay;

I19 nns cnenbiX U cIa0OBUASIIUX OOYHAIOUIUXCS: OBJIAJICHUE MPABUIIAMHU 32
NUCU MareMaTuyeckux ¢GopMysl U CHElHalbHBIX 3HAKOB peiabe(hHO-TOUCHHOU
cucteMbl  oOo3HaueHui  JI.Bpaiins;  oBmazeHHe  TAaKTHIbHO-OCSA3aTeIbHBIM
croco0oM 00cIieIOBaHUsL U BOCIPUATUSL pelbe(PHBIX (UTYp U ApYyroe; Haluyue
YMEHHS BBIMOJHATH TE€OMETPUYECKUE IOCTPOEHUS C TIOMOUIBIO LHUPKYAS U
JUHENKHU, YUTaTh peiabedHble rpa@uKu dMeMeHTapHbIX (YHKIUN Ha KOOPAUHATHON
IUIOCKOCTH, TPHUMEHSATh CIEUHaNbHbIE MPUCIOCOOTICHUS JUIsi  penbedHOoro
yepuenus ("Hpadprcmen", "llkonbHUK");0BlaeHUE OCHOBHBIM (PYHKI[MOHAIOM
IpOrpaMMbl HEBH3YaJIbHOTO JOCTyna K MH(OpMAIMU Ha HKpaHE MEPCOHAIBLHOTO
KOMITbIOTE€pA, YMEHHE MCIOJb30BaTh MEePCOHANIbHbIE TU(DIOTEXHUUYECKHUE CPEICTBA
UH(GOPMAIIMOHHO-KOMMYHUKALIMOHHOTO JIOCTYTA CIENbIMU 00y4YatoIUMHUCS;

B cBa3u ¢ Tem, yro mo naHHOM mnpodeccuun He oOyyarTcs AETH C
OTPaHUYECHHBIMU  BO3MOXHOCTSIMU  3[I0pOBbs  (ciemble U cl1abOBUJAIINE)
NPEIMETHBIE pE3y/IbTaThl - OBJIAJCHUE IMPAaBUJIAMHM 3allUCH MAaTE€MaTUYECKUX
dbopMyn M crHenuaiIbHBIX 3HAKOB pebe(dHO-TOYEUHON CHCTEMBbl O0003HAUYECHMI
JI.Bpaiins; oBnaseHHe TaKTUIBbHO-OCSI3aTEIbHBIM CIIOCOOOM OOCHEAOBaHUS U
BOCHIPUATHS pelbePHBIX  QUryp ©u JApyroe; HaJIU4YM€ YMEHUS BBIIOIHATH
TEOMETPUUECKUE TIOCTPOCHHUS C TOMOIIBIO LUPKYIS U JIMHEHKH, 4YUTaTh
penbedHBIE TpaduKH dIEMEHTAPHBIX (QYHKIMI HAa KOOPAMHATHOM IIOCKOCTH,
NPUMEHSTh  CHeIUajbHble MPHUCIOCOONCHHS Il pelbeHOro  yepueHus
("Hpadremen", "llIkonpHUK");0BNaicHUE OCHOBHBIM (PYHKITHOHAJIOM IPOTPAMMBI
HEBU3YaJIbHOTO JIOCTyINa K MH()OpPMALUK HA SKpaHe MEePCOHAIBHOTO KOMIbIOTEpa,
YMEHHE  UCHOIb30BaTh  NEPCOHAIbHBIE  TH(PIOTEXHUUYECKHE CpelCcTBa
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHOTO JOCTyNa CJleNbIMU oOydaromumucs (s
CJIETIBIX U CTA0OBHUAAIINX O0YUYAIOIIUXCSI) HE U3YYal0TCS,;

IT10 st oOydaromuxcsi ¢ HapyIICHUSIMU OTIOPHO-JBUTATEIILHOTO ammapara:
CIEUUAIBHBIMU KOMITBIOTEPHBIMU CPEICTBAMHU MPECTABICHUS M aHAJIU3a JTaHHBIX
U YMEHUE HCIOJNb30BaThb IEPCOHAIBHBIE CPEACTBA JOCTYNa C Y4ETOM
JIBUTATEJIbHBIX, PEUEABUTATENbHBIX U CEHCOPHBIX HApYIICHWH; HAIMYUE yYMEHUS
UCIIOJIb30BaTh NEPCOHAIIBHBIE CPEACTBA JOCTYIA.

B cBa3u ¢ Tem, 4uro mo nmaHHOW mpodeccuu He OOydarOTCS JIETH C
OrpaHUYECHHBIMH BO3MOYKHOCTSIMU 3/10pOBbsl (OOydaromuecss ¢ HapyLICHUSIMU
OIIOPHO-JIBUTATEJILHOTO arfmapara) MpeAMETHbIE pe3yIbTaThl - CIEIUATbHBIMU
KOMIBIOTEPHBIMU CPEACTBAMM TMPEJCTABICHUS M aHaldu3a JaHHBIX U YMEHUE
HCIIOJIb30BaTh IEPCOHAJIBHBIE CPEICTBA JOCTyla C YYE€TOM JIBUTaTeJbHBIX,
pedeIBUTaTeNIbHBIX W CEHCOPHBIX HAPYIIEHUW; HAJUYUE YMEHHUS HCI0JIb30BaTh
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MEPCOHANIbHBIE CPEACTBA AocTyna (A oOydaromMXcsl ¢ HapyLICHUSIMU OMOPHO-

JIBUTATEJILHOTO annapara) He U3y4aroTcs;

I111 cpopmMupoBaHHOCTH NPEACTABICHUN O HEOOXOIUMOCTU J10KA3aTENIbCTB
npu OOOCHOBAaHMM MATEMaTHYECKUX YTBEPXKACHUM M pOJIM AKCUOMAaTHUKUA B

MPOBEJCHUM AEAYKTUBHBIX PACCYKICHUN;

[112 cpopMupOBaHHOCTh MOHATUMHOIO armapara 1Mo OCHOBHBIM pa3jiesam
Kypca MaTeMaTuKH; 3HaHUH OCHOBHBIX T€OpeM, (hOpPMYJ U YMEHHS UX NIPUMEHSATD;
YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOAWTh HECTAHJAPTHBIE CIIOCOOBI pElICHUs

3aj1a4;

I113 chopMuUpOBaHHOCTh YMEHUN MOACIHPOBATH pEANbHBIC CHUTYallUH,
MCCIIEIOBATh MOCTPOEHHBIE MOJIENIA, HHTEPIIPETUPOBATH MOJTYUYEHHBIN pEe3yJIbTaT;

[114 cdopmupoBaHHOCTH

MPEJICTABICHUMN

00 OCHOBHBIX HOHSITHIX

MAaTCMaTn4dCCKOIro aHajin3a U HUX CBOfICTBaX, BIIaICHUC YMCHUCM XaPAKTCPHU30BATH
ITOBCACHUC (I)YHKHHﬁ, HCIIOJIB30BAHUC ITOJTYUYCHHBIX 3HAHUM ]I OINMCaHUuA U

dHaJIn3a pcaJIbHbIX SaBHCHMOCTGﬁ;

I115 BIIaICHUC YMCHUSAMU COCTABJICHUSA BCPOATHOCTHBIX MO)ICHGﬁ I10
YCJIIOBHUIO 3a1a91 U BBIYUCJIICHUA BCPOATHOCTH HACTYIIJIICHUA CO6BITHﬁ, B TOM 4HCJIC

C MNPUMCHCHUCM

(1)OpMYJI KOM6I/IHaT0pI/IKI/I N OCHOBHBIX TCOPCM TCOPHH

B@pOHTHOCTGfI; HCCIICIO0OBaHUA Cﬂy‘{aﬁHBIX BCJIMYMH I10 UX pACIIPCACICHULO.

Buabl yHuBepCcaJbHbIX Y4eOHBIX AeiCTBUI

O0mme KOMIeTeHINHU
(B coorBeTcTBUM ¢ PI'OC CIIO)

JIMyHOCTHBIE - 00ECIIEUYNBAIOT IIEHHOCTHO-CMBICIIOBYIO
OpUEHTAIMI0 OOydJalomuxcsi ¥ OpPUCHTALMIO B
COLMAIBHBIX POJISIX U MEXJIMYHOCTHBIX OTHOIICHUSX -
BHYTPCHHSIS MO3UIHs 00ydaronierocs, caMOyBa)kKCHUE
W CaMOOIleHKa, MOTHBanus (ydeOHas, coluaiabHas),
OpHUEHTALUS Ha BBINTOJIHCHHE MOpaJIbHO-
HPAaBCTBEHHBIX HOPM, CIHOCOOHOCTh K PEIICHHIO
MOpAJIBHBIX MPOOJIEM Ha OCHOBE JICIICHTPAIIUHU, OIICHKA
CBOMX IOCTYITKOB.

OK 01. Bsibupats ciocoObl pemieHus

3a/a4q npodeCcCHOHATBHOM
NEeSITeIbHOCTH,  MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM.

OK 03. [InanupoBathb u
peann30BbIBATH cOOCTBEHHOE
npodeccuoHalbHOE U JIMYHOCTHOE
pa3BUTHE.

PerynstuBuble -  oOecmeumBaroT  opranuzanuio | OK 02. OcymiecTBiasTh HOUCK, aHAIU3
oOyJaromuMucs CBOE€M y4eOHOW JAeATeIbHOCTH - | M HUHTEpIpeTanuio  HHPOpPMAILHH,
LeJenoiaraHue, IUIAaHUPOBaHUE, MPOTHO3MPOBAHME, | HEOOXOIUMOM ISl BBIIOJIHEHUS 3a]a4
KOHTPOJIIb (KOPPEKIIHs), CAMOPET YIS, OLICHKA) npodeccruoHaNIbHON AeATeIbHOCTH.
OK 03. IImanupoBarb u
pean30BBIBATH COOCTBEHHOE
npo(eCCHOHAIBHOE U JINYHOCTHOE
pa3BUTHE.
[To3HaBarenbHbIE - obecrneunBaor | OK 04. PabGorarh B KOJUIEKTHBE H
HCCIIE0BATEIBCKYIO KOMIIETEHTHOCTb, YMEHHE | KOMaH]JE, 3 PEeKTUBHO
paboratb ¢ wuHpopMmainueir (paboTa ¢ y4eOHBIMM | B3aUMOJICHCTBOBATH C  KOJUIETaMH,
MOJEISAMH, MCIOJb30BAaHUE  3HAKOCHUMBOJIMYECKUX | PYKOBOJCTBOM, KIMEHTAMH.
cpeactB, oOmmx cxeMm pemeHus), BbimonHeHue | OK  05. OcymecTBisTh YCTHYIO U
JIOTUYECKUX  OIEpallMii  CpaBHEHUS, aHanu3a, | MMCbMEHHYI0  KOMMYHHKAIlMI0  Ha
00001eHus, Kaccuukanuu. TOCYIApCTBEHHOM SI3BIKE C Y4YETOM
ocobeHHOoCTeN COIMAJIBHOTO u
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KYJITYpPHOTO KOHTEKCTA.

OK 09. Hcnonb3oBaTh

WH(OPMAIMOHHBIE  TEXHOJIOTHMH B

npo(eCCHOHAIBHON JeSITEIbHOCTH.
KommynukaruBueie - oOecneunBaior comuanbHyo | OK 06, [IposBiasTh  TpakaaHCKO-
KOMITIETEHTHOCTh M YyYeT IMIO3WIMUA JAPYruX JIONEH, | MaTPHOTHICCKYIO MO3ULHIO,
YMEHHUE CIIyILaTh ¥ BCTYNAaTh B JMAJIOL, y4aCTBOBATh B | IEMOHCTPUPOBATh OCO3HaHHOE

KOJUIEKTHBHOM 00CYXJIeHUH npobiem,
B3aMMOJICUCTBOBATh U COTPYAHUYATH CO CBEPCTHUKAMH
u B3pPOCIBIMHU - peUeCBadA ACATCIILHOCTb, HABBIKU
COTPYHUYECTBA

MMOBCACHUEC HAa OCHOBC TpadUIMOHHBIX
06HI€‘~I€.HOB€‘I€CKI/IX IICHHOCTEH.

VYyeOHasi AUCUUIUIMHA HMMEET NPAKTHMYECKYH) HamlpaBlIe€HHOCTb, MPOQUIbHAS
COCTABJISFOIIAs MTPEACTABIEHBI CIETYIOIUMHU AUAAKTUYECKUMHU €INHULIAMMU:

- B YM 0l TIeomerpus: B3amMHOE pacmnojio)KEHHE TMPSAMBIX U
nJockocTe B mpocTpaHcTBe. [Ipoexuuss Bekropa Ha OCb. MHOIOIpaHHUKU:
pa3BepTKa, MHOTOTPAHHBIE YIINIbI, BBINYKJIbIE MHOrorpaHHuku. Kpymisle Ttena:
OO0KOBasi MOBEPXHOCTh, 00pa3zyioiasi, pa3BepTka, OCEBbIE CEUCHUS U CEUYECHHS,
napa’JijieJbHble OCHOBaHUIO, 1Iap U cdepa, uX CeUeHus.

- B YM 02 Anrebpa: npumepbl (yHKIMOHAJIBHBIX 3aBUCHUMOCTEH B
peanbHBIX Tpolleccax M SIBJICHUAX, UCCIelAoBaHUE (GYHKIHMH, paJuaHHas Mepa
yrIia.

— B YM 03 Hayana wmareMaruyeckoro aHajlin3a. MpPUMEPHI
UCIIOJIb30BaHUS NPOU3BOMHON JJIs HAXOXKIEHHS HAWJIy4ylIero peleHus B
NPUKIAIHBIX 3a7jauaX, TPUMEHEHUE OMNPENEICHHOr0 MHTErpaia sl HaXOKICHUs
nJIonaad KpUBOJIUHENHOW Tpaneuuu.

- B YM 04 JluckpeTHas ciiydaiiHasi BEJIMUYMHA, 3aKOH €€ PacIpeIeICHUs.
Kiaccuueckoe — ompezneneHue  BEpPOATHOCTH.  UHMCIOBBIE  XapaKTEPUCTUKHU
JTACKPETHOM CIIYYalHOW BEJIMYUHBL.

KoHTponb u oOlleHKa pe3yabTaTOB OCBOCHHUS Y4e€OHOW IUCHUTLITUHBI
OCYILIECTBIISIETCA TMPENOAABaTEIEM B IMPOLECCE MPOBEACHUS MPAKTUYECKUX
3aHATUMN, IPAKTUKYyMa, TECTUPOBAHUS.

Pe3ysabTarhl 00yueHus

KpuTtepun ouenku
(nmpeaMeTHbIE) puTep B

YM 01. I'eomerpus

— c(hOpMUPOBAHHOCTh

MIPEJICTABICHUA O MaTeMaTHKe
KaK 4aCTH MHPOBOMN KyJBTYpPbI

U MeCTe  MareMaTHKd B
COBPEMEHHOM  IIMBWIM3ALMH,
croco0ax OMHMCAaHUS SBIECHUMN
peanbHOro Mupa Ha
MaTEMAaTUYECKOM SI3BIKE;
c(OpMHPOBAHHOCTh
MIPEACTABICHUI 0

MATEMATHYCCKUX ITOHATHUAX KaK

DopmMynUpOBKa ITPU3HAKOB B3AUMHOI'O PACIIOJIOKEHUS
IPSIMBIX U IJIOCKOCTEN. Pacrio3zHaBaHue Ha yepTekax u
MOJENSIX PA3JIMYHBIX CIy4aeB B3aUMHOTO PACIIONIOKEHUS
MPSIMBIX U IJIOCKOCTEMN, apryMEHTUPOBAHUE CBOUX
CYXKJICHHM.

DopmMynUpOBaHUE ONPEAETICHUM, TPU3HAKOB U CBOWCTB
MapajuIebHbIX U MEPIIEHAUKYISPHBIX IJI0CKOCTEN,
JIBYTPAHHBIX U JIMHEUHBIX YIJIOB.

BrinosiHeHNE OCTPOEHUS YITIOB MEKY IPSIMBIMU, ITPSAMOM
Y TJIOCKOCTBIO, MEXY IIJI0OCKOCTAMH 10 ONIMCAHUIO U
pacIio3HaBaHUE UX HA MOJIETIAX.

[IprimeHeHre NpU3HAKOB U CBOMCTB PACIOJIOKEHUS TPSIMBIX
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BaOXHEHIINX MaTeMaTHYECKUX

MOACIAX, TTO3BOJIAOIIUX
ONMCBIBATh W HU3Yy4YaTb Pa3HBIC
IIpOLECCChI u SIBJICHUSA,
IIOHUMAaHUEC BO3MOXHOCTHU

AKCMOMAaTHYECKOTO IOCTPOCHHUS
MAaTE€MaTU4YECKUX TEOPUH;
BJIa/ICHUE MeTOoJaMH1
JI0Ka3aTeIbCTB U AJITOPUTMOB
pelieHus, YMEHUE ux
MIPUMEHSITD, MIPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYXKICHUS B
XO0JIe peleHus 3aay;

BJIa/ICHUE OCHOBHBIMU
MOHATHSAMM O IUIOCKMX H
MIPOCTPAaHCTBEHHBIX
reoMeTpuyeckux Qurypax, ux
OCHOBHBIX CBOMCTBAX,;
chOopMUPOBAHHOCTh  YMEHHS
pacrno3HaBaTh r€OMETPUYECKUE
(burypsl Ha YepTeKax, MOJCIIIX

)51 B pCaAIbHOM MUpE;
MIPUMEHEHHE W3y4YEHHBIX
CBOMCTB TEOMETPUYECKUX

duryp u hopMyn i pelIeHUs
reOMETPUYUCCKUX 33134 U 3a11a4

C IMPAKTHYCCKUM
COJACPIKAHUEM,

BJIaJACHUC HaBBIKaMH
HCIIOJIb30BaHUA TOTOBBIX

KOMITBIOTEPHBIX IPOTpaMM MpH
pelIeHnH 3a1ay.

Y TUIOCKOCTEN MPU PELICHNUH 3a/1au.

N3o6pakenne Ha pUCYHKaX M KOHCTPYHPOBAaHHE HA MOJIEIISX
NEePHEHANKYISIPOB U HAKIIOHHBIX K TUIOCKOCTH, MPSMBbIX,
IapajuIeIbHbIX INIOCKOCTEH, YITIOB MEXK Ty NIPSAMOU U
IJIOCKOCTBIO M 000CHOBAHUE MOCTPOEHUSI.

Pemenue 3anay Ha BBIUKCIIEHNE T€OMETPUUECKUX BETUYHH.
OnucelBaHUE PACcCCTOSHUS OT TOUYKH JI0 IUIOCKOCTH, OT IIPSIMOI
JI0 TUIOCKOCTHU, MEX/1Y INIOCKOCTSAMM, MEXKIY
CKPEIIUBAIOIINMHUCS MPSIMBIMU, MKy TPOU3BOJILHBIMU
¢urypamu B IpoOCTPAHCTBE.

N306paxenne Ha yepTexax U MOJIENSIX PacCTOSHUS U
000CHOBaHUE CBOMX CyXJIeHnU. OTpesiesieHne 1 BHIYMCIICHNE
paccrosiHui B mpoctpancTie. [IprMenenue Gpopmyn u reopem
IUTAHUMETPUY JUTSI PELISHUS 3a/1a4.

[Ipumenenue Teopuu it 000CHOBaHMS IOCTPOCHUH U
BBIYMCIICHU .

ApPryMEHTHPOBAaHUE CBOUX CYXJIEHUN O B3aUMHOM
PacmoI0KEeHUU POCTPAHCTBEHHBIX (PUTYD

Ornucanue 1 XapakTeprUCTUKa Pa3IMYHbIX BUOB
MHOTOTPaHHHUKOB, MIEPEUNCIICHUE UX AEMEHTOB U CBONCTB.
N3006paxkeHrne MHOTOTPaHHUKOB U BBIMIOJIHEHUE TTOCTPOEHUS
Ha U300paKEHUSIX U MOJIEIISIX MHOTOT PAaHHHUKOB.
Bolunicrienne IMHERHBIX 3JIEMEHTOB U YITIOB B
IIPOCTPAHCTBEHHBIX KOH(UTYpaLIHsIX, apTryMEHTHPOBaHUE
CBOMX CYXKJICHUH.

[TocTpoenne MpoCTeHIIUX ceueHuit Kyda, IPU3MBbI,
nupamupl. [Ipumenenne HakToB v CBEICHUN U3
IJIaHUMETPUH.

[IpumeHeHre CBOMCTB CHMMETPUN IIPU PEILICHUU 3a/ad.
Hcnonp3oBaHue NpruoOPETEHHBIX 3HAHUM [Tl UCCIICI0BAHUS
Y MOJICJIMPOBAHUS HECIOXKHBIX 3a7ad.

N300paxeHre 0CHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHUE
PUCYHKOB 10 YCJIOBHSIM 3a/1a4

DopMynMpOBaHUE TEOPEM O CEYEHHUH LIapa INIOCKOCTBIO U

IJIOCKOCTH, KacaTelbHOH K cdepe.
XapakTepuCcTHUKa U U300paXKeHHUEe TEIl BPAIICHUs, UX
Pa3BEpPTKH, CCUCHMUSI.

Penienue 3a1a4 Ha MOCTPOCHHUE CEUECHUH, BRIYMCIICHHUE JJTHH,
paccTosHUM, yrIoB, miomaaei. [IpuMeHeHne cBOWCTB
CUMMETPHH IIPH PEIICHUH 337124 Ha Tejla BpalleHus,
KOMOUHAIIHIO TEJL.

N300paxkeHre 0OCHOBHBIX KPYIIBIX TEJ U BHITIOJTHEHUE
PHUCYHKa 10 YCIIOBHIO 3a1auul

Pemenue 3agay Ha BRIUKCIIEHUE TUIOMIAACH TIOCKUX QUTYD C
MPUMEHEHHEM COOTBETCTBYIOMINX (GOpMyH U (PaKTOB U3
TUTAHUMETPUH.

Perenne 3agay Ha BEIUKCIICHUE TUIONIAICH MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEIl

[TocTpoenue no 3aJaHHBIM KOOPJMHATAM TOUYEK U

IO CKOCTEH, HAXOXKIEHHE KOOPANHAT TOYEK.

Haxoxenne ypaBHEHUI OKPYKHOCTH, C(epbl, MIIOCKOCTH.
Brruncnienne pacCTosHI MEXTy TOUKaMU.
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[IpuMeHeHne Teopuu IpH PELICHUH 3a/1a4 HA JCUCTBUSA C
BEKTOPaMH.

[IpuMeHeHne Teopuu Ipy PELLICHUN 3a/1a4 Ha IEHCTBHUSA C
BEKTOPaMH, KOOPAUHATHBIN METOJ, IPUMEHEHUE BEKTOPOB
JUIsl BBIYMCIIEHUS BEJIMYUH YITIOB U PACCTOSIHUMN.

YM 02. Aareopa

c(hOpMHUPOBAHHOCTH
MPEACTABICHUNA O MaTeMaTHKe
KaK 4aCTU MHUPOBOW KyJIBTYpbI

M MeCTe MareMaTHKd B
COBPEMEHHOM  UHUBWJIW3ALUU,
croco0ax OmMUCaHUs SIBJICHUUN
pearbHOTO MUpa Ha
MaTeMaTHICCKOM SI3BIKE;
c(hopMUPOBAHHOCTH
MIPEACTABICHUI 0

MATEMATHYECKUX ITOHATUAX KaK
BAXHEHIINX MaTeMaTHYECKUX

MOOCIAX, TTO3BOJIAOIIIHUX
OIMMUCBIBATh W HU3Yy4YaTb Pa3HBIC
IIPpOUECCHI n SIBJIICHUS,
IIOHUMAaHUE BO3MOXHOCTH

AKCMOMAaTHYECKOTO TOCTPOCHHUS
MaTeMaTU4eCKUX TEOPHUiL;
BJIa/ICHUE MeToJIaMH
JI0Ka3aTeIbCTB U AJITOPUTMOB
pelieHus, yYMEHHE ux
MIPUMEHSTh, MIPOBOJIUTH
JI0Ka3aTeIbHbIE PACCYXKICHUS B
X0JIe peleHus 3a1ay;

BJIa/ICHUE CTaHJAapTHBIMU
nprueMamMmu pelieHus
palMOHaTbHBIX u
UppaluOHANIbHBIX,
MOKA3aTEeNbHbIX,  CTENEHHBIX,
TPUTOHOMETPUUYECKUX
ypaBHEHUN M HEPaBEHCTB, UX
CHUCTEM; UCIIOJIb30BaHUE
TOTOBBIX KOMITHIOTEPHBIX
porpaMM, B TOM YHCIE JUIs
MOMCKA TMYyTH pEUIeHus U
WJUTIOCTpaluu pereHus
YpaBHEHUH U HEPABEHCTB;
BIIJICHUE HaBBbIKAMU
WCIIOIb30BaHUSA TOTOBBIX
KOMIBIOTEPHBIX MPOTpaMM IpU
pelIeHun 3a/1au.

BrimonHenue apuMeTHIecKuX NeiCTBUN HAl YACITAMH,
coueTasi yCTHbIE U MMCbMEHHBIEC TIPUEMBI.

Haxoxnenne npuOImKeHHBIX 3HAUEHUM BEIMYUH U
HOTPEIIHOCTEN BbIYUCIEHUH (a0COIIOTHON U
OTHOCHTENBHOI); CpaBHEHHNE YHCIIOBBIX BBIPAKEHHH.
Haxoxnenne omn6ok B mpeoOpa3oBaHUSIX U BEIYUCICHUSX
(OTHOCHTCSI KO BCEM ITyHKTaM IPOrpaMMbl)

Brruucnenue u cpaBHEHUE KOPHEH, BHITIOTHEHUE TIPUKUIKA
3HAYEHMSI KOPHSL.

[Ipeo6pa3oBanme YUCIOBBIX U OYKBEHHBIX BBIPAKEHUI,
COJIepKAIIUX paJUKabl.

BrinonHenue pacyeToB 1o ¢opmynam, COAEPIKAIIIM
paauKalbl, OCYILECTBIISAS HEOOX0IMMBbIE MTOJICTAHOBKU U
peoOpa3zoBaHMUsL.

Omnpenenenne paBHOCUIBHOCTH BBIPAaXKEHUH C paJiiKaIaMH.
Pemienne nppanioHaIbHBIX YPAaBHEHU .

Haxosxienre 3HaueHnil CTeNeHu, UCIOJIb3Ys MPU
HEOOXOAMMOCTH UHCTPYMEHTAIbHbIE CPEACTBA.
3anucbiBaHNE KOPHS N-ii CTETIEHHU B BUJIE CTEMEHU C JPOOHBIM
MoKasareyieM U Ha00OPOT.

Beluniciienue creneHel ¢ pauoHalbHbIM IT0OKa3aTeieM,
BBITTOJIHEHHE NTPUKUIKU 3HAYECHUS CTENICHU, CPAaBHEHHE
CTENEHEH.

[TpeoOpazoBaHKe YUCIOBBIX U OYKBEHHBIX BHIPAKEHUIA,
CoJIeprKalllUX CTENEHU, IPUMEHsS CBOMCTBA. Pemienne
MIOKAa3aTeJIbHbIX YPaBHEHUN.

Pemenune npukiiagHbIX 3a/1a4 Ha CIIOKHBIE TIPOLEHTBI
BrinosineHne mpeoOpa3oBaHMid BRIpaXKEHUN, TPUMEHEHHE
dbopmyI, CBSI3aHHBIX CO CBOMCTBAMHU CTEIEHEH U
Jorapu(MOB.

Omnpenenenue o0NacTu JOMYCTUMBIX 3HAYEHUI
Jorapu(MHUEcKoro BeIpaxeHnus. Pemienue
JorapuMUUECKUX ypaBHEHUHN

N300paxkeHre yIiioB BpallleHUsl Ha OKPYKHOCTH,
COOTHECEHUE BEJIMUMHBI YITIa C €TO PACHIOI0KEHUEM.
[IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECTB
JUTS BBIYHCIICHUS 3HAYCHU N TPUTOHOMETPUYECKUX (DYHKITHIA
10 OZHOMU U3 HUX

Pemennie no gopmynam U TPUrOHOMETPHUECKOMY KPYT'y
MPOCTENUIINX TPUTOHOMETPUUYECKUX YPABHEHUN.
[Tpumenenue oOMUX METOJIOB pelIeHHs ypaBHEHUN
(mpuBeNieHHE K TMHEHHOMY, KBAJAPATHOMY, METO/
Pa3NoXKEeHUsI HA MHOXKUTEIIH, 3aMEHbI IEPEMEHHON) TTpU
pEIIeHNH TPUTOHOMETPUUYECKUX YPaBHEHHUU.

YMeHue oTMeuaTh Ha Kpyre pelieHus MpoCcTeHmmnx
TPUTOHOMETPUYECKUX HEPABEHCTB
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Haxoxaenne obmactu onpeeneHus u 001acTy 3HaYCHUI

byHKIAN
[MocTpoenue u urenue rpaduroB GyHkiui. MccnenoBanue

GyHKIIH.

Cocrapnenue BUA0OB (PyHKIUH 110 JAHHOMY YCIIOBHIO,
pelleHHe 3a/1a4 Ha SKCTPEMYM.

Brimonenue npeodpazoBanuii rpaduka GyHKIMNA
[TpumeneHme cBOMCTB (DYHKIMIA TP UCCIICTOBAHUH
YPaBHEHUH U PELLIEHUH 3a/1a4 Ha SKCTPEMYM.

Brruncnenue 3HaueHn (DyHKIHIA IO 3HAYSHUIO apryMeHTa.
OmnpeneneHye NOI0KEHUS TOUKU Ha rpaduKe 1o ee
KOOpJMHATaM U Ha00OpOT.

WcnonpzoBanue cBOMCTB (PyHKIMI U1l CpaBHEHUS 3HAYEHUI
CTerneHel U jorapumoB.

[Toctpoenue rpadMKoB CTETIEHHBIX U JIOTAPUPMUIESCKUX
(GyHKUINH.

Pemennie nokazarenbHbIX U JJOTapu(PMUIECKUX YPABHEHHUM
Y HEPaBEHCTB 10 U3BECTHBIM aJTOPUTMAaM.

[Tpumenenue cBOMCTB (DYHKLMHN JUIs CPaBHEHUSI 3HAYEHHH
TPUTOHOMETPUYECKUX (DYHKLUH, pelIeHns
TPUTOHOMETPUYECKUX YPaBHEHUI.

YM03. H

avgyajia MaTeMaTu4e€CKoro aHnajin3a

c(hopMUPOBAHHOCTH

MPECTaBICHUI 0
MaTeMaTU4YeCKUX MOHATUAX KaK
BaOXHEHIINX MaTeMaTUYECKUX

MOOCIAX, TTO3BOJIAOIIIHUX
OIMMCbIBATh W H3Yy4YaTb pPa3HBIC
IIponIeCChI n SIBJIICHUS,
ITIOHUMAaHHUEC BO3MOXHOCTHU

AKCHUOMATH4YCCKOT'0 IMOCTPOCHUA
MaTeMaTH4YCCKHUX Teopnﬁ;

BJIaJACHUC MCTOdaMU
JA0Ka3arCJIbCTB U aJITOPUTMOB
PCUICHH, YMCHUC Hux
IIPUMCHATD, IIpOBOJAUTD

AO0Ka3aTCJIbHBIC PACCYKACHUS B
X0A€ PCUICHMA 3a/1a4;

CocrapneHue ypaBHEHHsI KacaTeIbHON B OOIIEM BHIC.
Ycroenue npasuit AuddepeHITMpOBaHNs, TAOTUIIBI
IIPOM3BOIHBIX AJIEMEHTAPHBIX GYHKLINN, TPUMEHEHUE 15
muddepenmpoBanus PyHKIHMMA, COCTABICHHS YPaBHEHUS
KacaTeJIbHOM.

[IpoBeneHne ¢ MOMOINIBIO MPOU3BOAHON UCCIEAOBAHMS
GbyHKIMH, 3a1aHHON (hOPMYITOH.

[TpumeHeHue MpoU3BOAHOM /IS pElIeHuUs 3aa4 Ha
HAXO0XIEHWE HAHOOJIBIIET0, HAMMEHBIIETO 3HAYEeHHS U Ha
HaXOXKJEHUE IKCTpEMyMa

Pemenwue 3aa4 Ha CBs3b IEPBOOOPA3HON U €€ TIPOU3BOIHOM,
BBIUMCJIEHUE [1EPBOOOPA3HOM TSl TAaHHOM (PYyHKIIHH.
Pemenuie 3a1a4 Ha MpUMEHEHUE UHTETpaja ISl BBIYUCICHUS
bu3nYeCKUX BEIMYUH U TUIOIAAeH

YM 04. KomOnHaTOpHKA, CTATUCTHKA U TEOPHsl BEPOATHOCTE

c(hOpMUPOBAHHOCTh
MPEACTABICHHUI O Mpoleccax u
SIBIICHUSX, HMMEOIINX
BEPOSTHOCTHBIHN Xapakrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSX B pPEATbHOM
MHpE, OCHOBHBIX TOHSATHUAX

JIEMEHTAPHOU TEOPUU
BEPOSITHOCTEM; YMEHHI
HaXOJUTh u OLICHUBATh
BEPOSATHOCTHU HACTYILICHUS

Pemenrie koMOMHATOPHBIX 33124 METOAOM Iiepedopa U 1o
IPaBUITY YMHOKEHHUS.

OO0bsicHeHNe U TpUMEHEeHHEe GOPMYIT JUIsl BBIYMCICHUS
pa3MelleHnH, IEpeCTaHOBOK U COUYETAHNH NPH PELLICHUN
3azad.

Pemenne npakrnyeckux 3a1ad ¢ UCIOIb30BAaHUEM IIOHATUI
U TIpaBUJI KOMOMHATOPHKH

PaccMoTrpenne npuMepoB BBIYHUCIEHHS BEPOSTHOCTEN.
Pemienue 3a7a4 Ha BEIYMCIICHUE BEPOSTHOCTE COOBITHIA
Pemenue npakTuyeckux 3a7a4 Ha 00pabOTKy YK CIOBBIX
JTAHHBIX, BBIYMCIICHUE UX XapaKTEePUCTHK

COOBITHIT B IIPOCTENIINX

15




MPAKTUYECKUX
OCHOBHbBIE

CUTyallUsAxX U
XapaKTCPUCTHUKU

CIIy4alHbIX BEJIMYMH;
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5. COIEP KAHUE YYEBHOM JUCIHUILINHBI

BBEJEHUE
MaremaTuka B  HayKe, TEXHUKE, JKOHOMHKE, HWH(GOPMAIIMOHHBIX
TEXHOJOTHSIX M TPAKTUYECKOM JAesATeNbHOCTU. llenmm u  3amaud  u3ydeHus
MaTeMaTuku rpu ocBoennu npodeccuit CI10 u cnenmansuocteit CI10.
AJITEBPA
Pazeumue nonamus o uucne

Ilenpie u panuoHanbHble uyHcaa. JledicTBurenbHble uucna. [IpubnudicenHvie
gviyucnenus. Komnnexcuvle uucaa.

Kopnu, cmenenu u nocapugmoi

Kopun u cremenu. KopHu HaTypalibHON CTENEHM U3 YHUCIA U UX CBOMCTBA.
Crenenn ¢ pauuoOHaIBHBIMM IIOKa3aTeNsIMM, HX cBoWcTBa. (CTeneHn ¢
JNEUCTBUTENBHBIMU TOKa3aTensiMu. Ceoticmeéa cmenenu ¢ OeucmeumeibHbiM
nokazamejnem.

Jlorapugm. Jlorapudpm umcaa. OcHOBHOE JorapuMuueckoe TOXKIECTBO.
Jlecatuunble W HaTypayibHbie Jorapudmbl. [IpaBuna nelicTBuil ¢ norapudmamu.
Ilepexon kK HOBOMY OCHOBAaHHUIO.

IIpeoOpa3oBanue ajnredOpanvecKux BbIPaKeHUI. [IpeobpazoBanue
palMOHAIbHBIX, UPPALMOHAIBHBIX CTEIEHHBIX, MOKa3aTeNbHBIX U
Jorapu(pMUYECKUX BBIPAKEHUH.

Ilpakmuueckue 3anamusn

Apudmernyeckue AEUCTBUS HAJl YHUCIAMHU, HAXOXJEHUE MPUOIMKEHHBIX
3HAYCHUH BEIMYMH W  TOTPEIIHOCTEH  BBIYMCICHHH  (a0CONIOTHOH |
OTHOCHUTEJIbHOI), CDAaBHEHUE YHCJIOBBIX BBIPAKECHMUIA.

Brruuciienue u cpaBHeHUE KOpHEW. BhINoTHEHNE pacyeToB C paauKaIaMU.

Pemenne uppanuonanpHbiX ypaBHeHHU. HaxoxkneHue 3HA4YEHUM CTENEHEH C
panmoHanbHbIMU  Toka3atensiMu. CpaBhHenue creneHeil. [IpeoOpazoBanus
BBIPAKEHUM, COJIEpKAIIMX CTENICHU. PelieHne noka3arebHbIX YPaBHCHUM.

Pemenne npukinaaHbIxX 3a0a4.

Haxoxnenue 3HadeHwuii norapudma mo mpousBoJIbHOMY ocHOBaHHIO. [lepexon
OT OJHOTO OCHOBAaHHS K Jpyromy. BbIdmciieHne W CpaBHEHHE JOrapuQMoB.
JlorapudgmupoBaHue 1 MOTEHIIUPOBAHUE BHIPAKEHU.

[TpubnuxeHHBIC BHIYMUCICHUS W PEIICHUS TPUKIATHBIX 3a7ad.

Pemienue norapuMuuecKkux ypaBHEHUH.

OCHOBbBI TPUTTOHOMETPUN
OCHOBHbIE TOHATHS

Pannannas mepa yrna. BpamarensHoe neuxkenue. CUHYC, KOCUHYC, TAHT€HC U
KOTAHT€HC YUCJIA.

OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA

®opmynsl npuBeaeHuss. Gopmyinsl ciioxeHuss. PopMynsl yaBoeHuss Popmyivl
NOJI08UHHO20 Yed.
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[Ipeo6GpazoBaHus NPOCTENILINX TPUTOHOMETPUUECKUX BbIPAXKEHUN

[IpeoOpazoBaHue CyMMBbl TPUTOHOMETPUYECKUX (YHKIUNA B MPOU3BEICHHUE U
MPOU3BEACHUS B CYMMY. Buipasicenue mpuconomempuyeckux @yHkyuii uepes
MAH2EHC NOJIOBUHHO20 AP2YMeEHmA.

TpuronomeTpudyecke ypaBHEHUS U HEPABEHCTBA

IIpocreiimmue TPUTOHOMETPUYECKUE ypaBHEHHUS. IIpocmeiiwue
MmpucoHomMempuyecKue HepageHcmad.

OoOpaTHble TpUroOHOMeTpHYEeCKHEe (PYHKHUHM. ApPKCHHYC, apKKOCHUHYC,
apKTaHTeHC.

Ilpakmuueckue 3anamus

PanuanHbIil MeTO M3MEpEHUs YIII0B BPAILIEHHSI U CBSI3b C IPALyCHOW MEpO.

OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA, (POPMYIIbI CIIOKEHHUSI, YABOCHHS,
npeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKHX (PYHKIMM B MPOU3BEICHUE,
npeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPUYECKUX (YHKIIUH B CyMMYy.
[Ipocreiiue TPUrOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBRA.

OOpatHble  TpUrOHOMETpUYEeCKHME  (YHKUMU:  ApPKCUHYC,  apKKOCHUHYC,
apKTaHTeHC.

®VYHKILNU, X CBOVCTBA 1 I'PAGUKU

®dynkuuu. O0nacTh onpeseeHuss U MHOXKECTBO 3HAUCHHM; TpaduK QyHKIIHH,
noctpoeHue rpadukoB PyHKIUHN, 3aJaHHBIX PA3IMYHBIMU CITIOCOOAMHU.

CaoiicTBa pyHkumnn. MOHOTOHHOCTS, YETHOCT, HEYETHOCTb,
OTPaHUYEHHOCTh, MEPUOAUYHOCTh. [IpoMeXKyTKHM BO3pacTaHuss M yObIBaHUA,
HaumOoJbIlee M HAaWMEHbIIEe 3HAYEHUs, TOYKU HKcTpemyma. [paduueckas
uHTepnperanus. [IpuMepsl GyHKIMOHATIBHBIX 3aBUCUMOCTEH B  pealbHBIX
mporeccax u sSBIeHusAX. Apudpmerndyeckue oneparuu Haa GyHkiusMu. CroxHas
bynkius (komnosunus). [lonamue o Henpepvl@HOCMU QYHKYUU.

Oobpatnbie pynkuun. Obaacms onpedeierus u 001acmv 3HA4eHUll 0OPAMHOLL
@dynxyuu. I pagux obpammuou ynxyuu.

CremneHHble, MOKa3aTeIbHbIC, TOTapUPMUYECKHE U TPUTOHOMETPUUECKHE
¢bynkiun. OO0paTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH

Omnpenenenus GyHKIMIA, UX CBOMCTBA U TpadUKH.

[IpeoGpazoBanus  rpaduxoB.  [lapamnensHbli  TEepeHOC,  CUMMETPHS
OTHOCHUTEJIBHO OCE KOOpAMHAT U CUMMETPHUS OTHOCUTEIIbHO Hayajla KOOpPJWHAT,
CUMMETpHUSI OTHOCUTEIIBHO MPSMOW Y = X, PacTsAKEHUE U CKAaTUE BAOJb OCEH
KOOpJAHMHAT.

Ilpakmuueckue 3anamus

[IpuMmepbl 3aBUCHMOCTEH MEXAY NEPEMEHHBIMH B pPEaJbHBIX Mpolieccax W3
cMexHbIX nuctuiuinH. Onpenenenue ¢pyakuuid. [loctpoenune n ureHne rpadguxos
¢ynkiuii. HccnenoBanne ¢ynkummu. CBoWcTBa JTUHEHHOHW, KBaJApaTUYHOM,
KyCOYHO-IMHEWHOW W JpoOHO- JswmHeWHoW ¢yHkumid. HemnpepeiBHBIE U
nepuoandeckue Gynknuu. CBoilcTBa U rpaduku CHUHYCa, KOCUHYCA, TAHIE€HCA U
kotanrenca. O0partubie PyHKUMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKUE
bynkuun. IIpeoOpazoBanus rpaduka QyHkuuu. ['apMoHHueckue KoJieOaHMUs.
[Tpukiagueie 3a1a4m.
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[loka3zatenbHble, JOrapupMUUYECKUE, TPUTOHOMETPUYECKUE YPABHEHUS W

Hepasencmea.
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
HocaenoBareabHocTn. CrnocoObl  3aJaHus M CBOMCTBA  YMCIIOBBIX

NIOCJIEIOBATEIILHOCTEM. llonamue o npedeie  NOCA€008AMENbHOCTIU.
Cywecmeosanue npedena MOHOMOHHOU O2PAHUYEHHOU NOCIe008aAMENbHOCTIU.
CymmupoBaHue IIOCJIEA0BATEIBHOCTEN. beckoneuno yObIBaro1ast

T€OMETPUUECKasi TPOTPECCUs U €€ CyMMa.

IIpouzBoanasi. IloHsTe 0 NPOM3BOIHOM (PYHKIUHU, €€ TC€OMETPUUYECKUU U
buzudeckuii  CMBICI. YpaBHEHHUE KacartelbHOW K rpaduxky  QyHKIIUH.
[Ipon3BOgHBIE CYMMBI, pPa3HOCTH, NPOU3BEACHMs, dYacTHbe. [Ipon3BOJHBIE
OCHOBHBIX dJIEMEHTApHBIX (yHKIUH. [[puMeHeHre MpOnu3BOAHON K UCCIIEIOBAHUIO
byHKIMI W ToCcTpoeHUIo rpadukoB. [lpouzsodnvie obpamHol @GyHKYUU U
KOMRO3UYUU QYHKYUU.

[Ipumepsl HMCHONB30BAHMS TPOUZBOAHOM JIJIi HAXOXKJCHUS HAWIY4IlIero
pellieHus] B MPUKIAAHBIX 3ajlayax. Bropas mpous3BojHasi, €€ T€OMETPUUYECKUN U
dbuzndeckuii cMbici. HaxoxieHre cCKopocTu JjIs Tporiecca, 3aaHHoro GopMyIioi
U TpaUKOM.

IlepBooOpa3Hasi u uHTerpasa. IIpumeHeHue ompeneIeHHOr0 WHTErpana s
HAaXOXJCHUs IUIOIIAAM KpUBOJMMHEHMHOW Tpaneuuu. @Dopmyna HerotoHa—
JleitOuuma. [Ipumepsl MpuMeHeHHsI HHTETpalia B PU3MKe U TE€OMETPHUHU.

Ilpakmuueckue 3anamus

YucnoBasi mMociaea0BaTebHOCTh, CIIOCOOBI €€ 3aJaHus, BBIYMCICHHS YJIEHOB
nocnenoBaTenbHocTU. [lpenen mocienoBatenbHOCTH. beckoHeyHo yObIBaromias
reoMEeTpUYECKas MPOrpeccusi.

[Ipou3BogHas: MEXaHUYECKHUN U T€OMETPUYECKUN CMBICIT IIPOU3BOIHOM.

VYpaBHenue KkacatenbHOM B oOmiem Buzpe. llpaBuma wu  GopMyibl
nuddepeHupoBaHys, TaOJauIla TPOU3BOIHBIX  AJIEMEHTAPHBIX  (DYHKIIHA.
HccnenoBanne GpyHKIIMH ¢ TOMOIIBI0 MPOU3BOAHON. Haxoxknenrne HanOoIbIIero,
HAaUMEHBIIIETO 3HAYEHUS U SKCTPEMATBHBIX 3HAUYCHUN (DYHKIIHH.

WNurterpan m mepBooOpazHas. Teopema Hprotona—IJleitOnuna. [Ipumenenue
MHTETpaa K BEIUUCICHUIO (PU3NUECKUX BETMYNH U TUIOIIA ICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs1 W CHCTeMbl YypaBHeHHWil. PannoHanpHble, HppaLMOHAJbHBIC,
MIOKA3aTEJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHH, HEPABEHCTB, CUCTEM.

OcCHOBHbIE MTPUEMBI UX pelIeHUS (Pa3I0KEHUE HA MHOKHUTEIIN, BBEJIEHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TPahUUECKU METO).

HepaBencrBa. PanumonanbHble, UpPpPalHOHAIBHBIE, I[OKAa3aTEIbHBIE U
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnonb3oBanue cBoiicTB U rpagukoB GQyHKUMHA NPU pelieHUH YPABHEHUM
U HepaBeHCTB. MeTton nntepBanoB. M300paxeHue Ha KOOPAMHATHON MJIOCKOCTH
MHOJKECTBA PEIICHU YPAaBHECHHN W HEPABEHCTB C JBYMs MHEPEMEHHBIMU M MX
CUCTEM.
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Ilpuknaonvie 3a0auu

[IpruMmeHeHnE MAaTEMAaTUYECKUX METOJOB IS PEIICHUS COAEPKATENbHBIX 3a/1a4
13 pa3IMYHbIX 00J1aCTe HAYKU U MPAKTHUKHU.

HNuTepnperanus pe3yipraTa, y4eT pealbHbIX OTPAHUYEHUM.

Ilpakmuueckue 3anamus

Kopnu ypaBuenuii. PapHocunbHoCcTh ypaBHeHuil. [IpeoOpazoBanue ypaBHEHUH.

OcHOBHBIE TPUEMBI PELIEHUS YPABHEHMI. Penienue cucteM ypaBHEHUN.

Hcnonb3zoBanue CBOMCTB M rpadUKOB (PYHKUUN AJs pEIICHHs YpaBHEHUH U
HEPABEHCTB.

KOMBHMHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM
DneMeHThl KOMOUHATOPUKHU

OcHOBHbIE MOHATHS KOMOMHATOPUKHU. 3a7a4l Ha IMOJCYET YHCIIa Pa3MEIICHHH,
NEpPECTaHOBOK, coyeTaHui. Pemenue 3amau Ha nepebop BapuaHTOB. Popmyra
ounoma Hprotona. CoiicTBa OMHOMHUHANIBHBIX KOd(duireHToB. TpeyroabHUK
[Tackans.

DJIEMEHTHI TEOPUU BEPOSITHOCTEM

CoObITHE, BEPOATHOCTH COOBITHS, CIOKEHHE M YMHOXXEHUE BEPOSTHOCTEH.
Ionamue o nezasucumocmu cobvimuil. J[UucKpemuas ciyyauHas 6eiuyund, 3aKOH
ee pacnpedeneHusa. Hucnosvle Xxapakmepucmuku OUCKDEMHOU  CIAVYAUHOU
senuuunsl. [lonamue o 3akoHe 60ILUIUX YUCE]L.

DIIEMEHTBI MATEMAaTUYECKOW CTATUCTUKH

[IpencraBnenne maHHBIX (TAONMIIBI, JOUArpamMMbl, TpaduKH), 2ceHepanbHas
COBOKYNHOCMb, 6blOOpKA, cpeoHee apugmemuyeckoe, meouana. Illowsmue o
3a0ayax Mamemamuieckou CmamucmuKu.

Pewenue npaxmuueckux 3a0au c npumeneHuem 8eposmMHOCHMHBIX MeMOo008.

Ilpakmuueckue 3anamus

Uctopus pa3Butrsi KOMOMHATOPUKU, TEOPUU BEPOATHOCTEH M CTATUCTUKH U UX
poiib B Ppa3NMUHBIX cdepax uerIoBeUeCKOoW ku3HedesTenbHocTU. [IpaBuia
KoMOuHaTOpukH. Pemenne koMOMHATOpHBIX 3adad. PasmenieHus, codeTaHus u
nepecraHoBku. bunom Herotona u tpeyronbnuk [lackans. [lpukinannasie 3agaun.

Knaccrnueckoe onpeneneHne BEpOSATHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpeMa O
CyMME BeposiTHOCTeW. Bpluncinenue BepoaTHocTe. Ilpuknagaeie 3amaym.
[IpencraBnenre 4YMCIOBBIX AaHHBIX. [IpUKiIagHbIe 3a0a4U.

I'EOMETPUA
IIpamvle u niockocmu 6 npocmpancmee

B3anmHoOe pacnosioxeHue ABYX NpsMBIX B mOpocTtpaHcTBe. llapannenpsHOCTh
npsaMord W TwIockocTh. [lapamnenbHOCTh IUIOCKOCTEN. [lepneHauKyIsIpHOCTh
NpSAMOM M TUIOCKOCTH. llepneHauKynsp M HakJIOHHAs. YTOJ MEXAY NPSIMOU U
IJIOCKOCTBIO. JIByrpaHHbIii YIOJI. Yron MEXIY IIOCKOCTSIMU.
[TeprieHAUKYISIPHOCTD JBYX INIOCKOCTEM.

['eomeTpuueckue mnpeoOpa3oBaHusi NPOCTPAHCTBA: NapajUieIbHBIA MEPEHOC,
CUMMETPHUS OTHOCUTEIBHO IIOCKOCTH.

[lapainensHoe  TpoeKkTHpOBaHuE. [lnowadb  OpmMoO2OHANLHOU — NPOEKYUU.
N3o0paxenne npocTpaHCTBEHHBIX PUryp.
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MHororpasHHUKH

Bepmunsbl, peOpa, rpanu MHOrorpaHHuka. Pazeepmka. MHozoepaHnuble yenvl.
Buvinyknvie muocozpannuxu. Teopema Junepa.

[Ipusma. Ilpsamas u nakionnas npusma. [IpaBuibHas npusma. [lapannenenunesn.
Ky6.

IInpamuna. IlpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummeTtpuu B Ky0e, B mapaJljiesienuneie, B IpU3Me U MUpaMu/Ie.

Ceuenus kyba, IpU3MbI U THPAMU/IBI.

[IpencraBnenre o mpaBWIBHBIX MHOTOTPAHHUKAX (TeTpal’ape, KyOe, oKTadape,
J0JIeKadIpe U UKOCadIpe).

Tena 1 NTOBEPXHOCTH BPAILLICHUS

Hunuaap m  xonyc. YceueHHbI koHyc. (OcCHOBaHUE, BbBICOTa, OOKOBas
NOBEPXHOCThb, OOpasyromas, pa3Beprka. (OceBble CEYEHUS U  CEUYEHUS,
napajuieJIbHbIE OCHOBAHUIO.

Map u cdepa, ux ceuenus. KacarenbHas miockocTs K chepe.

N3mepenus B reoMeTpun

O6bem u ero uzmepenue. Marerpanbuas popmyia oobema.

®opmynbl  o0beMa Ky0a, NTPSIMOYTOJBHOTO Mapajlieienunena, MpPU3MBbI,
mHapa. PopMynsl oObema mNUpamMuAbl U KOHyca. DOopMylbl  IJIOLIATU
MOBEPXHOCTEH MIMHIpa U KoHyca. DopmyIibl 00beMa I1apa v MIomaan chepsl.

[Mono6ue ten. OTHOLIECHUS IIIOMIAJEH TMOBEPXHOCTEH M 0OBEMOB MOJOOHBIX
TEN.

KoopaunaTel 1 BEKTOpPEI

[IpsimoyroinibHas (AexkapToBa) cuUcTeMa KOOPAMHAT B MpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXTY ABYMsI TOUKaMU. Y paBHEHUS cPepbl, nIocKkocmu u npsamoli.

Bektopel. Moayns Bektopa. PaBeHcTBO BekTOpoB. CII0)KEHHE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa IO HAIpaBJICHUSAM. YTOJ
MexXay nByMmsi Bektopamu. IIpoekuusi Bekropa Ha ock. KoopauHaTbl BekTOpa.
CxkansipHoe IpOU3BEJICHHE BEKTOPOB.

Hcnonb3oBanne KOOPAMHAT M BEKTOPOB MPU PEIIEHUH MATEMAaTUYECKUX H
IIPUKJIAJHBIX 33]1a4.

Ilpakmuueckue 3anamus

[Ipr3Haky B3aMMHOTO PACIIOJOXKEHUS MPSIMBIX. YTOI MEXAY MPSIMBIMU.
B3anmHoe pacnosioxkeHue npsMeIX U II0cKocTel. [lepnenauKysip 1 HakJIOHHas
K IUIOCKOCTH. YTOJ MEXAY MNpAMOM M IUIOCKOCTBIO. Teopembl O B3aMMHOM
PACIIOIOKEHUH IPSIMOM M INIOCKOCTH. Teopema 0 Tpex NepueHauKyIsapax.

[Ipr3Haky 1 CBOMCTBA MAapAIIIEIbHBIX U MIEPIEHIUKYISPHBIX TIIIOCKOCTEM.

PaccTosHne OT TOYKM 1O INIOCKOCTH, OT IPSAMOW 10 IUIOCKOCTH, PACCTOSHHUE
MEXKIY  IUIOCKOCTSIMH, MEXAY CKPELIMBAIOMIMMUCI  NPSIMBIMH,  MEXIY
IPOM3BOJILHBIMU (DUTypaMu B IPOCTPAHCTBE.

[lapannenbHOE€ NPOEKTUPOBAHWME W €ro CBOMCTBA. Teopema o niaowaou
OPMOCOHANbHOU — NPOEKYUU  MHO20Y20bHUKA.  B3aMMHOE  PacHoJIOKEHHE
MIPOCTPAHCTBEHHBIX (PUTYD.
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Paznuunbie BUABI MHOTOrpaHHUKOB. VX n3oOpaxenus. CedeHus, pa3BEpPTKU
MHoOrorpasHukoB. Ilmomans nosepxHocTd. Buasl cumMMmeTrpuil B IpPOCTPAHCTBE.
CummMmeTpusi Ten BpAalleHUWST W MHOTOIPAHHUKOB. Bpluncrnenue momanen u
00BEMOB.

Bextopel. JlewictBusg ¢ BekTopamu. JlekaproBa cucTeMa KOOpAUHAT B
IIPOCTPAHCTBE.

VYpaBHEeHUE OKPYKHOCTH, c(hepbl, MIOCKOCTH. PaccTrosiHue MexIy TOYKaMH.
JlelicTBHSL ¢ BEKTOpamH, 3aJaHHbIMU KoopAauHaTaMH. CKaJsIpHOE NPOU3BEIACHUE
BEKTOpPOB. BekTopHOe ypaBHEHME NpPsIMOM UM IUIOCKOCTU. Mcmonb3oBaHue
BEKTOPOB IIpU J0KA3aTEIBCTBE TEOPEM CTEPEOMETPUH.

JIns BHEayIUTOpPHBIX 3aHATUH CTYACHTAM HAapsAy C pelIeHWeM 3aaad u
BBIIIOJITHEHUSI ~ IPAKTUYECKUX  3aJaHUM  MOXKHO  NPEJIOKUTH  TEMBI
UCCIIeIOBAaTENbCKUX U pedepaTUBHbIX pabOT, B KOTOPBIX BMECTO Cepui
OTACJBHBIX MEJIKUX 3a1a4 U YIPaKHEHUM IpPEeJUIararoTcs CHOKETHBIE 3aJaHusd,
TpeOyrolue JIUTEeTbHON paboThl B paMKax OJHOM MaTEMaTHYECKOW CUTYallHH.
OTU TeMbl MOTYT OBITh KaK MHIWBHIYAJIbHBIMH 33aJIaHUSMH, TaK U TPYIIIOBBIMU
JUUI1 COBMECTHOT'O BBITIOJIHEHUSI UCCIIEOBAHUS.

TeMbl HHAUBUAYAJIBHBIX IIPOCKTOB

HenpepriBHbIE ApoOH.

[IpuMeHeHue CI0KHBIX MPOIIEHTOB B YKOHOMHUECKUX pacueTax.
[TapannenbHOE TPOESKTUPOBAHUE.

CpenHue 3HaYEHUS W UX IPUMEHEHHUE B CTATUCTHKE.
BekTopHoe 3aanre npsIMbIX U THIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKUX KOJICOaHMIA.

I'paduyeckoe pernieHrne ypaBHEHU U HEPABEHCTB.
[IpaBuiibHBIE U TOTYNPABUIBHBIE MHOTOTPAHHUKH.

. KoHnueckue ceyeHus: U X MPUMEHEHHUE B TEXHUKE.

10 [Tonstre nuddepeHnmrana u ero MPUIOKCHHS.

11. Cxembl MOBTOPHBIX UCBITAHUN bepHymu.

12. UccnenoBanne ypaBHCHUN U HEPABEHCTB C MTapaMeTPaMHu.
13. 3o710TOCE CeueHue.

14. CnoHble TPOLIEHTHI U UX TPUMEHEHHUE.

15. I'eomeTpusi BOKpYT Hac.

©CoNOOR~WNE
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6. TEMATUYECKOE INTAHUPOBAHHUE

I[Ipu  peanuszanuu  cojepkaHusi  oOIIe0Opa3oBareibHONM  yueOHOU
mucuuiiiabl  «Marematuka»y B mnpenenax ocBoenust OIIOII CIIO na 06ase
OCHOBHOT'O 00111eT0 00pa3oBaHUs C MOJyYeHUEM CpeaHero odmiero oOpa3oBaHUs
(ITNIKPC) makcumanbHasi yyeOHasi Harpy3ka OOydYaroIIHUXCS COCTaBIISIET:

- o npodeccusim CIIO TtexHonormyeckoro npodpuis 329 yacoB, U3 HUX
aynuTopHas (o0s3aTenbHas) Harpy3Ka 00yJaromuxcsi, BKIIIoYast

paKkTUYECKue 3aHATUA - 329 yacos.

TemaTudecKkuu mjiaH

KOJIMYECTBO YaCOB
MaKCUMaJb obs3arenbHas
Ne n/m HanmenoBanue Moyist, TeMbI Hasd ayIrrTopHast
yueOHast yueOHasi Harpy3ka:
Harpyska BCETO B T.4U.
13
1. 2. 3. 4, 5.
1 xkype 185 185 19
1 cemecTp 85 85 7
Beenenue 4 4 0
YM 02. Auredpa 44 44 6
Tema 2.1. | Pa3BuTHe NoHATHS O YKCIe 12 12 2
Tema 2.3. | Kopau, crenenu u gorapudmbl 32 32 4
YM 01 T'eomeTpusi 28 28 1
Tema 1.1. | [IpssMbIe ¥ TUIOCKOCTH B MIPOCTPAHCTBE 28 28 1
VM 04. KOMﬁnﬂaToplima, CTATUCTUKA U TEOPUS 8 8 0
BePOSAATHOCTEil
Tema 4.1. | DneMeHTb KOMOMHATOPUKH 8 8 0
2 cemecTp 100 100
VM 04. KOMﬁmlaToplima, CTATUCTUKA U TEOPUS 8 8 1
BePOSITHOCTEii
Tema 4.1. | DnemMeHTH KOMOMHATOPUKHU 8 8 1
YM 01 I'eomerpus 22 22 2
Tema 1.2. | KoopauHaTbl 1 BEKTOPBI 22 22 2
YM 02. Anrebpa 69 69 9
Tema 2.4. | OCHOBBI TPUTOHOMETPUU 35 35 5
Tema 2.2. | ®yHKIMH UX CBOMCTBA U IrpadUKu 34 34 4
2 Kypc 144 144 21
3 cemecTp 68 68 10
YM 01 TI'eomeTpus 34 34 3
Tema 1.3. | MHOrOrpaHHUKHU U KpYIIIbIE TEA 34 34 3
YM 02. Auredpa 34 34 7
Tema 2.5. | YpaBHEHHUs 1 HEpABEHCTBA 34 34 7
4 cemecTp 76 76 11
YM 03. Hayana maTeMaTH4ecKOro aHaJIu3a 40 40 8
Tema 3.1. | Hauana maTemMaTH4eCKOro aHaau3a 20 20 4
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Tema 3.2. | HTerpain u ero npumMeHeHue 20 20 4

VM 04. KOMﬁI/IHaTOPEIKa, CTATHCTHKA U TEOpUsi 26 26 3
BepPOSITHOCTEId

Tema 4.2, DneMeHTbI TEOPUH BEPOSTHOCTEH U 26 26 3
MaTeMaTn4eCKON CTaTHCTHKH
Bcero 329 329 40

OCHOBHBIE BUJIbl YYEEHOM JEATEJBHOCTH

Conepxxanue 00ydeHHs

XapakTepuCcTUKa OCHOBHBIX BUIOB JACATEIBHOCTH
00yJaronuxcs
(Ha ypoBHE y4eOHBIX AEHCTBUIA)

Bsenenue

O3HakOMJIEHHE C pOJIbI0 MaTeMaTUKU B Hayke, TEXHUKE,
9KOHOMHUKE, MH(OPMALIMOHHBIX TEXHOJIOTUAX u
IIPaKTUYECKON IEATEIbHOCTH.

O3HakomJieHHME C ULeIsIMM W 3aJa4yaMd  M3Y4eHHUs
MaTeMaTHKHU Npu ocBoeHuu npodeccuit CI10

AJIT'EBPA

PazButue noHsaATHA O YKCIIE

Boinonnenue apudmernyeckux AeCTBUI HaJ YuCIaMH,
coueTasi yCTHbI€ U TUCbMEHHbBIE TIPHUEMBI.

Haxoxaenue npuOamkeHHbIX 3HaYSHU M BEIMYUH U
MOTPEIIHOCTEH BhIUMCICHHM (aOCOTIOTHON U
OTHOCHTEJILHOM); CPAaBHEHNE YMCIIOBBIX BRIPAYKECHHUH.
Haxoxnenue ommbok B mpeoOpa3oBaHMIX U BBIYUCICHUSIX
(OTHOCHTCS KO BCEM ITYHKTaM IPOTPAMMBI)

Kophu, crenenu, morapudmbl

O3HakoMJIEHUE C MOHATHEM KOPHSI N-i CTEIEHH,
CBOMCTBAMM PAIMKaJIOB U NMPaBUIaMU CPABHEHUS KOPHEH.
DopMyIUpOBaHUE ONIPECTCHUS] KOPHS U CBOMCTB KOPHEM.
Bbluucnenue u cpaBHEHUE KOPHEU, BHIIOJIHEHUE PUKHUIKI
3HAYEHUSI KOPHS.

[Tpeo6pa3oBaHue YUCIOBBIX U OYKBEHHBIX BHIPAKECHHIH,
CoJiepKaLIUX PagUKaJIbI.

Brimonnenue pacuetoB no Gopmyiiam, coaepikaiium
paavKabl, OCYIIECTBIIAS HEOOXOIUMBbIE I10JICTAHOBKU U
npeoOpa3oBaHMUsIL.

OrnpezeneHre paBHOCUIBHOCTH BBIPAXKEHUN C paJUKaIaMH.
Pewienne nppanmoHaIbHBIX YPABHEHUM.

O3HaKOMJIEHUE C MIOHATHEM CTENEHU C IEHCTBUTEIbHBIM
MOKa3aTeJIEeM.

HaxosxieHue 3HaueHuil CTeNeHH, UCTIOb3Ysl IPU
HE0OX0IMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTBA.
3anuceiBaHUE KOPHS N-i CTENIEHU B BUJIE CTETICHHU C
JIpOOHBIM TIOKa3aTeIeM U Ha00OPOT.

DopmynMpoBaHUE CBOWCTB CTENEHEN. Boruncienue
CTENEHEN ¢ palMOHAJIbHBIM [TOKa3aTeNIeM, BHINIOJTHEHUE
MPUKUJIKK 3HAYEHUs CTEIIEHU, CPABHEHUE CTEIIEHEN.
[IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
coJiepKalluX CTETIeHH, IPUMEHSsI CBOICTBa. Pemenue
MOKa3aTEeIbHBIX YPaBHEHUM.

O3HakoMJIEHUE C MPUMEHEHUEM KOPHEH U cTerneHei npu
BBIYMCIICHUH CPEJTHUX, JIEJICHUU OTPE3Ka B «30JI0TOM
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ceyeHun». PellleHne NpuKIIaJHbIX 33134 Ha CI0KHbIE
IIPOLICHTHI

[IpeoOpazoBanme anredpandecKux
BBIPAXKCHUMN

Brimonnenune npeoOpazoBaHuii BIpaKEHHUM, IPUMEHEHHE
dbopMyI, CBSI3aHHBIX CO CBOMCTBAMU CTEIICHEU U
JorapuQmoB.

Omnpenenenre 006JacTH TOMYCTUMbIX 3HAUEHUIN
JorapupMHUUECKOro BhIpakeHus. Pemenne
JorapupMHIECKUX YPAaBHEHUH

OCHOBbI TPUTTOHOMETPUU

OCHOBHBIE TOHATHUA

N3ydenue painaHHOTO METOa U3MEPEHUS YIJIOB
BpaIlleHUs U UX CBSI3U C TpaycHOM Mepoii. M300pakenue
YTJIOB BpaIleHUsl HA OKPYKHOCTH, COOTHECEHUE BETUIMHBI
yrja ¢ €ro pacrojaoKeHHEM.

DopMyJIUpOBaHUE ONIPEIEIEHU TPUTOHOMETPHUUECKUX
(GyHKUMIA U1l YTJI0B IOBOPOTA M OCTPBIX YIJIOB
IPSIMOYT'OJIBHOTO TPEYroJIbHUKA U 00BSICHEHUE UX
B3aUMOCBI31

OCHOBHBIE TPUTOHOMETPUYECKHE
TOX/1EeCTBA

[TprMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB
JUIS. BBIYMCIIEHUS] 3HAYEHUH TPUTOHOMETPUUECKUX
(GyHKIMI 110 OJTHOM U3 HUX

[IpeobpazoBanust MPOCTEUIINX
TPUTOHOMETPUYECKUX BBIPAKEHUN

N3ydeHnne oCHOBHBIX (hOPMYJT TPUTOHOMETPUU: (POPMYIIBI
CJIOKEHMSI, YIBOECHUS, TPe0Opa30BaHUsl CYMMBI
TPUTOHOMETPUUYECKUX (PYHKLUI B IPOU3BEIECHUE U
IPOM3BEACHUS B CYMMY U IPUMEHEHHE ITPU BBIUUCICHUH
3HAYEHUsS] TPUTOHOMETPUUECKOTO BBIPAKEHUS U
YIPOLIEHHUS €ro.

O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPHH TOYEK Ha
€IMHUYHOM OKPYKHOCTHU U IPUMEHEHUE UX Ul BBIBOJA
(GopMyI1 IpUBEICHHUS.

[Ipocreitmme
TPUTOHOMETPHUUECKUE YPaBHEHUS
Y HEPaBEHCTBA

Pemenue no ¢popmynam u TPUrOHOMETPHUUECKOMY KPYT'Y
MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUH.
[TpumeneHne oOUIMX METOJIOB PEIICHUs YpaBHEHUN
(mpuBeaeHNE K IMHEHHOMY, KBaJIpaTHOMY, METOJI
pa3I0XKEeHUsI Ha MHOYKUTEIIH, 3aMEHbI TIEPEMEHHOM) IpH
pEeIIeHNU TPUTOHOMETPUYECKUX YPaBHEHUH.

YMeHue oTMevarh Ha Kpyre peleHus mpoCcTenImmx
TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcHHYC, apKKOCUHYC,
apKTaHT'€HC YnCIIa

O3HaKoMIIEHHE C IOHATHEM O0OPaTHBIX
TPUTOHOMETPUUYECKUX (PYHKLUH.

W3y4deHne onpeneneHnii apKCUHyca, apKKOCHHYcCa,
apKTaHTeHca yucia, GopMyIupoBaHUe UX, U300pakeHHe
Ha €JMHUYHOU OKPYKHOCTH, IPUMEHEHHUE IIPU PELICHUN
yYpaBHEHUH

®OYHKINH, UX CBOUCTBA U TPA®UKU

Oyukuuu. [lonarue o
HEMPEePBIBHOCTU (HYHKITHH

O3HakoMIIeHHE C TIOHITHEM MIEPEMEHHOM, MPUMEpaMHu
3aBUCHUMOCTEH MEXTy IEPEMEHHBIMHU.

O3zHakoMIIeHHE ¢ IOHSITHEM Tpaduka, onpeeneHne
MPUHAUICKHOCTH TOUKH rpaduky GyHkimu. OnpeaenecHue
o gopmyrie mpocTeiIneit 3aBUCUMOCTH, BUA ee TpadukKa.
Bripaxxenue no popmyie

OJIHOM IepEeMEHHOI uepes3 Apyrue.
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O3HakoMIIEHHE ¢ OnpeeNieHneM (QyHKIINH,
dbopMynupoBaHHE €ro.
Haxoxnenne o61acT onpe/esieHns U 001acT 3HAYCHHHA

byHKIMH

CoiictBa (pynkuuu. ['padnyeckas
nHTepnperanus. [Ipumepst
(YHKIMOHATBHBIX 3aBUCUMOCTEH
B peaJIbHBIX IIpoLieccax U
SIBIICHUSX

O3HakoMIIeHHE ¢ pUMepaMH (PYHKIIMOHATBHBIX
3aBUCUMOCTEHN B peaibHbIX MPOLIECCAX U3 CMEKHBIX
JUCIUIUINH.

O3HaKoOMJIEHHE C JOKa3aTEJIbHBIMHU PACCYXACHUSIMU
HEKOTOPBIX CBOMCTB JTMHEMHON M KBAAPATUUHON (PYHKIIMM,
MPOBEJICHUE UCCIEAOBAHUS JIMHEWHOM, KyCOUYHO-TTMHEUHOM,
JIpOOHO-TMHEWHON U KBaJApaTUYHON (PYHKINN, TOCTPOECHHE
ux rpaduxos. [TocTpoenue u urenue

rpadukoB Qpyukiuii. MccnenoBanue GyHKIUN.
CocraBienue BUJIOB PYHKUIUH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a/1a4 Ha SKCTPEMYM.

BoinosnHenue npeodpazoBanuil rpaduka GyHKINH.

OO6paTHble QYyHKIIIN

N3ydenune noHsaTHs 00paTHOM QyHKIIMU, ONIpeaeneHre
BUJIA U TTOCTpOeHHe rpaduka oOpaTHOI PyHKINH,
HaXO0XJIeHUe ee 00J1acTu onpeAeneHus 1 00J1acTH
3HaueHul. [IpuMenenme cBoiicTB QyHKIUI npu
HCCJIEIOBAaHUH YPAaBHEHUH U peLIeHUH 3a/1a4 Ha
IKCTPEMYM.

O3HaKOMJIEHUE C TIOHSITHEM CJIOKHOU (PYHKITUH.

CreneHHBIC, TIOKA3aTEIBHEIC,
norapumMuveckue u
TPUTOHOMETPHUYECKHE (DYHKIIHUH.
OOpatHbIe TPUTOHOMETPHUYECKHUE

byHKIMM

Brruucnenue 3naueHnii GyHKIINN 110 3HAYEHUIO apryMeHTa.
Omnpenenenre MoJI0KEHNUs TOUYKU Ha Tpaduke 1o ee
KOOPJAMHATAM B HA000POT.

Hcnons3oBaHne CBOWCTB (PYHKITUH 1711 CPAaBHEHHS
3HAUYCHUM CTETICHEeH U Jorapu(mMoB.

[TocTpoenue rpaduKoOB CTENEHHBIX U JOrapu(PMUUECKUX
GYHKITUH.

Pemenne nokasarenbHbIX U JOrapu(PMUUECKUX YpaBHEHUN
Y HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HaKkoOMJIEHUE C IOHATHEM HENPEPHIBHON NEPUOINIECKON
bynkuun, popmynupoBaHre CBOMCTB CHHYCA U KOCHHYCA,
MOCTPOCHUE UX IPaUKOB.

O3HakoMIIeHHE C IOHITHEM FapMOHUYECKHUX KOJIeOaHU 1
npyUMepaMu TAPMOHUYECKUX KOJIEOAHU ISl ONTCAHUSI
MPOLIECCOB B (PU3UKE U APYrUX 0OIACTIX 3HAHUS.
O3HaKkOMJIEHUE C OHATHEM Pa3pbIBHON NEPUOIUUECKON
bynkuuu, GopmynupoBaHUE CBOWCTB TAaHT€HCA U
KOTAHI'€HCa, IOCTPOECHUE UX IPa(hUKOB.

[TpuMeHeHMe CBOMCTB (QYHKIUI JUIs CpaBHEHUs 3HAUCHUH
TPUTOHOMETPUUYECKUX (PYHKLUH, peIIeHus
TPUTOHOMETPUUECKUX YPABHEHUIA.

[Toctpoenue rpadkoB 0OpaTHBIX TPUTOHOMETPUUECKUX
GyHKIMI 1 onpesienieHne Mo rpagukaM Ux CBOMCTB.
BrimonHenue npeobpazoBaHus rpauKoB.

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

ITocnegoBaTenbHOCTH

O3HaKOMJICHHE C IOHITUEM YHCIOBOM
noCaca10BaTCIIbHOCTH, criocobamu ee 3aaHusd,
BBIYHMCIICHUAMU €€ YJICHOB.

O3HaKOMJICHHE C IIOHITHEM npeacia nmocjeJ0BaTCIIbHOCTH.
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O3HaKOMIICHHE C BBIYHCICHHEM CYMMbI OECKOHEUHOTO
YUCIOBOIO pdaa Ha IMPUMCPE BBIYHUCIICHUA CYMMBbI
0ecKkOHEeuHO yOBIBAOIIEH reOMETPHUYECKON MPOTPECCHH.
Pemenue 3a1a4 Ha npuMeHeHne GOPMYIIbI CYMMBI
0eCKOHEYHO yObIBaIOUIEH reOMETPUUECKON IPOrPECCUHU.

[IpounsBoHas 1 ee npUMEHEHNE

O3HaKOMJIEHHE C IOHSITHEM ITPOU3BOIHOM.

Nzyuenne u hopMynnpoBaHue ee MEXaHUIECKOTO U
FEOMETPUUECKOI0 CMbICIIA, U3YyYEHHUE alropuT™Ma
BBIYMCIICHUS IPOU3BOJIHOM Ha IPUMEpE BbIYUCIIEHUS
MI'HOBEHHOM CKOPOCTHU U YIJIOBOTO KO3 PuIineHTa
KaCaTeJIbHOM.

CocraBiieHH€e ypaBHEHUs KacaTelIbHOM B 0011IeM BHUJIE.
VYcBoenune npasuit AuddepeHInpoBaHus, TaOIUIIbI
IIPOU3BOJIHBIX 3JIEMEHTAPHBIX (DYHKIIUH, TPUMEHEHHUE JUTs
T depeHInpoBaHus QYHKINUNA, COCTABIICHUS YPaBHEHUS
KaCaTeJIbHOM.

W3ydeHne TeopeM O CBSI3U CBOUCTB (DYHKIIUH U
MIPOU3BOIHOM, (POPMYITHPOBKA UX.

[IpoBeneHune ¢ MOMOINILIO MPOU3BOTHON UCCIETOBAHUS
byHKIIUY, 3a1aHHON (HOPMYIIOi.

VYcTaHoBIIeHHE CBS3U CBOMCTB (DYHKLIUU U TPOU3BOJIHOM 110
ux rpadukam.

[IprMeHeHne npor3BOTHOM ISl pEIICHUS 3a7a4 Ha
HaX0/IeHWEe HauOoJIbIIEro, HAMMEHBIIET0 3HaYEHHS U Ha
HAXO0XJIEHHE IKCTPEMyMa.

[TepBooOpa3zHas
Y MHTErpa

O3HakoOMJIEHHE C TIOHATHEM HHTETpaia v MepBoOOpa3HOM.
N3ydyenue mpaBuia BEIYUCICHUS TEPBOOOPA3HON 1
teopembl HptoToHa— JleiOnua.

Pemenue 3a1a4 Ha cBsI3b IepBOOOPA3HOI U ee
IIPOM3BO/IHOM, BEIUMCICHHE IEPBOOOPA3HOM ISl JAHHON
GyHKITUN.

Pemenue 3a1a4 Ha MpUMEHEHUE UHTETpalia s
BBIYMCIICHUS (PU3NYECKUX BEIMYMH U IUIONIAJeH

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHul HepaBeHcTBa u cucre-
MBI HEPABEHCTB C JBYMSI
MepeMEHHbIMU

O3HakoMJIEHHE C IPOCTEHILINMHU CBEICHUSIMU O KOPHAX
ayireOpanyeckux ypaBHEHUH, MOHATUAMU UCCIIEJOBAHUS
YpaBHEHUH U CUCTEM YPAaBHEHUI.

M3ydeHne Teopun paBHOCUIIBHOCTH YPaBHEHUU U €€
npuMeHeHus. [loBTopenne 3anucu pelmenus CTanJapTHBIX
ypaBHEHUH, IPUEMOB IpeoOpa30BaHus ypaBHEHUH [uis
CBEJICHMSI K CTAHJapTHOMY YPaBHEHHUIO.

Pemenue panmoHanbHbIX, UPPALMOHAIIBHBIX,
MO0KAa3aTeIbHbIX U TPUTOHOMETPUUYECKUX YPAaBHEHUN 1
CUCTEM.

Hcnonb3oBanue cBOMCTB U rpagukoB (GyHKIUN A1
pemieHus ypaBHeHui. [loBTopeHne OCHOBHBIX IPUEMOB
pEILLIEHUs CUCTEM.

Pemenue ypaBHeHHI ¢ IPUMEHEHNEM BCEX TPUEMOB
(pa3noxeHus: Ha MHOYKUTEIIH, BBEJCHUS HOBBIX
HEU3BECTHBIX, M10ICTAHOBKH, TPaQUUECKOr0 METOIA).
Pemenue cucreM ypaBHEHHI ¢ IPUMEHEHUEM Pa3IMYHbIX
CIOCO00B.
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O3HakoMIIeHHE ¢ OOIIMMH BOIIPOCAMHU PELICHUS
HEPaBEHCTB M UCIOJIb30BaHUE CBOMCTB U rpaduKoB
(GyHKIMI IPU pelIeHny HEPaBEHCTB.

Pemienne HepaBEHCTB M CUCTEM HEPABEHCTB C
NPUMEHEHHEM Pa3IIMIHBIX CIIOCOOO0B.

[IpumMeHeHne MaTeMaTHIECKUX METOJIOB JJISl PELICHUS
COJIepKaTeIbHBIX 3aJa4y U3 pa3IMYHbIX 00JacTell HAYKH U
npakTuku. MIHTEeppeTpoBanue pe3ynbTaToB ¢ y4ETOM
peabHbIX OIrPaHUYECHUN

3JIEMEHTBI KOMBUHATOPHKH, TEOPMM BEPOITHOCTEN U

CTATUCTUKU

OCHOBHBIE TTIOHATHUSA
KOMOMHATOPUKHU

N3ydenue npaBuia KOMOMHATOPUKHU U IPUMEHEHUE TIPU
pelieHn KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 337a4 METOJIOM Iepedopa U 1o
IPAaBUIIy YMHOKEHUSI.

O3HaKkoMJIEHHE C TOHITUSIMU KOMOMHATOPUKHU:
pa3MelIeHUsIMU, COYETaHUSIMHU, IEPECTAaHOBKAMHU U
dbopMynamu A7 UX BHIYUCIICHUS.

OObscHeHre U IpUMeHeHue GopMYyIT JUTsl BBIYUCICHUS
pa3MelIeHuil, mepecTaHOBOK U COYETaHUH NIPU PeLIeHUU
3ajad.

O3znakomiieHne ¢ 6uHOMOM HbIOTOHA U TpeyroJIbHUKOM
[Tackans.

Pemienune npakTueckux 3a7ay ¢ UCHOJIb30BAHUEM MOHATHH
U TpaBWJ1 KOMOUHATOPUKH

DJIEMEHTHI TEOPUH
BEPOSITHOCTEN

W3ydeHne KIacCuuecKoro Omnpe/esieHus: BEPOSITHOCTH,
CBOMCTB BEPOATHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEM.
PaccmoTpenue npuMepoB BEIYMCIIEHUS BEPOSITHOCTEN.
Pemenue 3a1au Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHI

[IpencraBieHre JaHHBIX
(TabnuIIbI, TUAarpaMMBlI,

rpadukn)

O3HaKOMIJICHHE C OpeaAcCTaBJICHUCM YHUCJIOBbIX JAHHBIX U UX
XapaKTCpUCTUKaMHU.

Pemrenne INPAaKTUYICCKUX 3a/la4 Ha o6pa60TI<y YU CJIOBBIX
JAaHHBIX, BBIYUCIICHUC UX XaPaAKTCPUCTHK

I'EOMETPUA

HpﬂMLIe U IIJIOCKOCTHU
B IIPOCTPAHCTBEC

DopMyIupOBKA U MPUBEACHUE J10KA3aTEIbCTB IPU3HAKOB
B3aMMHOTO PACIIOJIOKEHHSI IPSIMBIX U TJIOCKOCTEH.
Pacnio3naBanue Ha yepTexax U MOAEISAX Pa3IUUHbIX
CJIly4aeB B3aMMHOI'O PACIIOJIOKEHUS IPs-

MBIX U IUIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXICHUI.
dopmynupoBaHUe ONpPEAEICHUN, TPU3HAKOB U CBOMCTB
napajieNbHbIX U NePIeHANKYIAPHBIX MIIOCKOCTEH,
JIBYIPAaHHBIX U JIMHEHHBIX YIJIOB.

BerlnosiHeHNE OCTPOEHUS YIIIOB MEXy MPSMBIMU, PSAMOU
1 TUIOCKOCTBIO, MEXKIY IUNIOCKOCTSIMU I10 ONACAHUIO U
pacro3HaBaHHE UX Ha MOJETISX.

[TpuMeHeHne PU3HAKOB U CBOMCTB PACIIOJIOKEHUS
NPSIMBIX U IIJIOCKOCTEN MPU PELIEHUH 3a4ad.

N3006paxkenue Ha pUCyHKax U KOHCTPYUPOBAHHUE HA
MOJENSAX NEPIEHIUKYIIIPOB U HAKIIOHHBIX K INIOCKOCTH,
IPSIMBIX, TAPAJIENBHBIX IIIIOCKOCTEH, YTII0B MEKIY
IPSMOH U TNIOCKOCTBHIO U 000CHOBAHUE MTOCTPOCHHUS.
Pemenue 3a1a4 Ha BBIYMCIIEHUE T€OMETPUYECKUX BEJTUYHH.
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OnuceiBaHME paccTOSIHUSA OT TOUKU JI0 IJIIOCKOCTH, OT
IPSIMOM [0 IJIOCKOCTH, MEKY IIJIOCKOCTSIMU, MEXKIY
CKpEILMBAIOIIUMHUCS ITPSIMBIMH,

MEXy IPOU3BOJIBHBIMU (PUTYpaMHU B IPOCTPAHCTBE.
DOopMyIMPOBAHKE U JTIOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTOSAHUSIX (TEOPEM CYLIECTBOBAHMS, CBOKCTBA).
N300pakeHue Ha yepTexax U MOJEINAX PaCCTOSHUS U
000CHOBaHME CBOUX CYXAeHUN. OrpeneieHue u
BBIYMCIICHUE PACCTOSTHUM B ITpocTpaHcTBe. [IpuMenenne
(GopMya ¥ TEOPEM INITAHUMETPUU JJIS1 PELLIEHUS 3aa4.
O3HaKoOMJIEHHE C IOHATHEM MapaljIeIbHOTO
MPOEKTUPOBAHUS U €ro cBoiicTBaMu. DopmynupoBaHne
TEOPEMBI O TUIOLIAAN OPTOTOHAIBHON IPOEKIIUH
MHOTOYTOJIbHHKA.

[Ipumenenuie Teopun At 000CHOBAHUS OCTPOECHUN U
BBIYMCIICHU.

ApryMeHTHpPOBaHUE CBOUX CYXKJIEHUI O B3aUMHOM
pPacroJIOKEHUHU MPOCTPAHCTBEHHBIX QUTYp

MHororpaHHukH

Ornrcanne u XapaKTEePUCTHKA PA3TUIHBIX BUIOB
MHOTOT'PAaHHUKOB, TIEPEUNCIICHNE UX DJIEMEHTOB U CBOUCTB.
N300pakeHne MHOTOTPaHHUKOB ¥ BBITIOJTHEHUE
MOCTPOEHHUS Ha U300paKEHUSIX U MOJEIISAX
MHOTOTPaHHHUKOB.

Brlunciienne TMHEUHBIX JIEMEHTOB U YTJIOB B
POCTPAHCTBEHHBIX KOHPUTYpALIUAX, ApIYMEHTUPOBAHUE
CBOMX CYXKICHUM.

XapakTeprucTuka u u300pakeHne Ce4eHUsl, pa3BepTKU
MHOTOTPaHHUKOB, BBIYMCIIEHUE TIOIIA/IEH TOBEPXHOCTEI.
[TocTpoeHne MpoCcTeHIMX CeUeHU Ky0a, PU3MBI,
nupamuiel. [Ipumenenue (GakToB U cBeIeHUN U3
IUTAHUMETPUU.

O3HakoMJIeHHE ¢ BUJJaMU CUMMETPHil B IPOCTPAHCTBE,
dbopMynupoBaHue onpeeieHu U CBONCTB.
XapakTeprucTuKka CHMMETPHUH TN BPAIlCHUs U
MHOTOTPaHHHKOB.

[TpumeHeHne CBOMCTB CUMMETPHH MPH PEIICHUH 3a/1a4.
Hcnonb3oBanre NpruoOpPETEHHBIX 3HAHUM JIsI
UCCJICIOBAHMS U MOJICTTMPOBAHUS HECIOKHBIX 3a/1a4.
N300paxkeHne OCHOBHBIX MHOTOTPAHHUKOB M BBITIOJTHEHHE
PUCYHKOB I10 YCJIIOBHSIM 3a/1a4.

Tenau MMOBCPXHOCTHU BpallICHUA

O3HakoMIIeHHE ¢ BUJIaMU Tell BpalleHus, popMyIupoBaHUe
UX ONIPEACIICHUI U CBOWCTB.

DopMyIMpoOBaHUE TEOPEM O CEYEHUH 11apa IIJIOCKOCTHIO U
IUIOCKOCTH, KacaTelabHOM K cepe.

XapakTepucTuka U u300pakeHue Tel BpaeHUs, UX
Pa3BEPTKH, CEYEHUS.

Pemenue 3ana4 Ha IOCTPOEHUE CEYEHUI, BBIUUCIIEHUE
JUIMH, PACCTOSIHUM, YIIIOB, tuowmanei. [Iposenenne
JIOKA3aTeJIbHBIX PACCYKICHUH MPU PEILICHUH 3a/1a4.
[IprumeHeHne CBOMCTB CUMMETPUM NIPU PELIECHUH 3a/1a4 HA
TeJa BpalleHHs, KOMOUHAITUIO Tell.

M300paskeHne OCHOBHBIX KPYTJIBIX TEJl U BHIMIOJTHEHHE
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PHCYHKa 110 YCIIOBHIO 33]1a4H

N3mepenus B reomerpun

O3HakoMJIEHHE C NOHATHUSIMH IIOLIaAN U 00beMa,
AKCMOMAaMH U CBOMCTBaMHU.

Pemenue 3a1a4 Ha BRIYUCICHHUE TUIONIAICH TIIOCKUX (BUTYP
C IPUMEHEHUEM COOTBETCTBYIOIINX (HOPMYII U (HaKTOB U3
IUTAHUMETPUU.

N3ydenue TeopeM o BbIYMCIEHUU 00bEMOB
IIPOCTPAHCTBEHHBIX TEJI, PELIEHHUE 3a/1a4 Ha IPUMEHEHHE
(dopMya1 BbIYKCIEHUS 0OBEMOB.

Nzyuenne Gopmyn uist BEIYUCICHHUS TUTOMIAACH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPaIllEHHUS.
O3HaKOMJIEHHE C METOJIOM BBIYMCIICHUS TUIOIIA U
MOBEPXHOCTHU C(epBhI.

Pemrenne 3a1a4 Ha BBIYMCIIEHHE [UIOIIAIEN TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TeJ

Koopannats! 1 BEKTOpEI

O3HakoMJIeHHEe ¢ TOHATHEM BekTopa. M3yuenue
JIEKapTOBOM CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE,
IIOCTPOEHNE IO 3aJaHHBIM KOOpAMHATaM TOYEK U
IIJIOCKOCTEM, HAX0KIEHHE KOOPAUHAT TOYEK.

HaxoxnaeHnue ypaBHeHUN OKPY>KHOCTH, c(hepbl, IIOCKOCTH.
Brrurciienue paccTOSHUI MEXTy TOUKaAMU.

N3y4yeHue CBONCTB BEKTOPHBIX BEJIMYHH, ITPABUI
pa3yiokKeHUs1 BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE,
IIpaBUJI HAXOXKJAECHUS KOOPJIMHAT BEKTOpPA B TPOCTPAHCTBE,
MpaBWI ICUCTBUIA C BEKTOPAMH, 3aJI1aH- HBIMU
KOOPJMHATAMM.

[IpuMmeHeHne Teopun Npy PEIICHUH 3a]1a4 Ha JTEUCTBUS C
BEKTOPAMH.

N3yyenue ckaasipHOTO IPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YPAaBHEHUS MIPSMOU U IIOCKOCTH.
[IpumMeHeHne TeopuH MpU PELICHUH 3a/1a4 Ha JEHUCTBHUS C
BEKTOPAMH, KOOPAMHATHBIA METOJ, IPUMEHEHHE BEKTOPOB
JUTSl BBIYMCIICHUS] BEJIMYMH YTJI0B U PACCTOSTHUM.
O3HakoOMJIEHUE C I0KA3aTEIbCTBAMU TEOPEM CTEPEOMETPUU
0 B3aMMHOM PacCIOJIOKEHUU MPSAMBIX U TJIOCKOCTEN ¢
HCII0JIb30BAHUEM BEKTOPOB
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7. YU EBHO-METOINYECKOE U MATEPUAJIBHO-TEXHNYECKOE
OBECIHEYEHUE [TPOT'PAMMBbI YYEEHOM JAEATEJIBHOCTHA
«MATEMATUKA»

OcBoeHue mporpaMMbl Y4eOHOW NUCIMIUIMHBI «MaTeMaThkay TPOXOIUT B
yueOHOM kabuHeTe «KaOuHEeT MaTeMaTUKn.

[Tomemenne kaOWHETa YAOBIETBOPSICT THTHEHUYCCKHMM HOPMAaTHBaM M
tpeboBanusiM (CanlluH 1.2.3685-21) u OCHaIIEHO TUIIOBBIM OOOPYAOBaHUEM, B
TOM YHCJIE CIEeNHUaTU3MPOBAHHON Yy4eOHOU Mebenbio M cpeicTBaMu OOydYeHWUS,
JOCTAaTOYHBIMU  JIJI1  BBIMOJHCHUS TPEeOOBAaHMH K  YPOBHIO  TOATOTOBKH
00y4Jaronuxcs.

B kabuHeTe B Hamuuuu MYJIBTUMEAHIHOE OOOpYIOBaHHE, TMOCPEICTBOM
KOTOPOTO YYacTHHKH 00pa3oBaTebHOrO Mpolecca MOTYyT TPOCMAaTpUBaTh
BU3yallbHYyI0  HMH(OpMamuio 1O  MareMaTHKe, CO3/[aBaTh  IPE3CHTAIUH,
BUJICOMATEPHAIIbl, HHBIC TOKYMCHTHI.

B cocraB y4eOHO-METONMYECKOTO M  MaTepHUaTbHO-TEXHHYECKOTO
oOecIieyeHus: MPOrpaMMbl yIeOHOH TUCIMILUIMHBI « MareMaTruka» BXOIST:

- HaIAHbIC TIOCOOUS (KOMILJICKTHI YYCOHBIX TAOJHII, TJIAKaToOB, MOPTPETOB
BBIIAIOIIMXCS YUEHBIX, I03TOB, MUcATeNeH U 1Ip.);

- SKpaHHO-3BYKOBbIE TTOCOOMS;

- UH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE CPE/ICTBA;

- KOMIUIEKT TEXHHUYECKOM JOKYMEHTalluM, B TOM YHCJE Macnopra Ha
cpenctBa  OOydeHHs, MHCTPYKIIMM TI0 MX HCIOJb30BAHUIO U  TEXHHKE
0€e30IMacHOCTH;

- KOMIUIGKT Y4YeOHO-HAIIIIHBIX TocoOMil 1Mo MareMatuke (0OBEeMHBIE
burypsl, TeMaTHIECKUE TAOJIHIIBI);

- MOJIETI TEOMETPUUECKUX PUryp;

- YEepTeXHbIE HMHCTPYMEHTHl  (TPEYrOJbHHK, JIMHEWKA,  I[HUPKYJIb,
TPAHCTIOPTHD);

- OubMoTeuHbIN (HOHI.

Jluteparypa nist 00y4arOmmnxcs

1. bammakoB M.UM. Maremaruka: anrebpa U Hayaja MareMaTHYeCKOrO aHAJU3a,
TeOMETpHs: YYEOHHWK /I CTYICHTOB MPOdeCCHOHATBHBIX 00pa3oBaTEIbHBIX
opranmu3zanuii, ocBanBarmux npodeccuu CIIO — M., 2020

2. bammvakoB M.U. Maremaruka: anreOpa W Hadajla MaTeMaTWUYeCKOTO aHAIN3a,
reomeTrpusi: COOpHUK 3a7a4 MpodUIHLHON HAMPABICHHOCTH: y4e0. mocooue st
CTY/IEHTOB po(eCcCHOHABHBIX 00pa3oBaTebHbIX OpraHH3alui,
ocamBatromux npopeccun CI10. — M., 2020

3. bammaxoB M.U. Maremaruka: anrebpa u Hauajga MaTeMaTHIeCKOTO aHAJIN3a,
reoMeTpusi: 3ala4HUK: yuel. mocooue sl CTYyIeHTOB Npo(eCcCUOHATBHBIX
o0Opa3oBaTeNbHBIX Opranu3aiuii, ocanBaromux npodeccun CI10O — M., 2020

4. bammvakoB M.M. Maremaruka: anredpa U Hauajla MaTeMaTUYECKOrO aHalln3a,
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7.

8.

9.

reoMeTpusi: OJEKTPOHHbIM y4eOd. - METOHd. KOMIUIEKC il CTYACHTOB
npoeCCHOHANBHBIX ~ 00pa30BaTeNIbHBIX  OpraHu3alldii,  OCBAMBAIOIIUX
npodeccuu CIIO. — M., 2020

I'yceB B.A., I'puropees C.I'., UBonruna C.B. Maremaruka: anredpa u Hayana
MaTeMaTu4yeCcKoro aHaiu3a, TeOMETPUsl: YYEOHUK ISl CTyACHTOB
npodeccuoHalbHBIX ~ 00pa3oBaTeNbHBIX  OpraHu3alui,  OCBaMBAIOIIUX
npodeccun u cnenuansaoctu CIIO. — M., 2020

Aranacsu JI.C., byryzoB B.®., Kagomues C.b. u np. Maremaruka: anre6pa u
Hayaja MareMarudeckoro ananuza. [eomerpus. Ieomerpus (06a3oBblii U
yriyoneHHsit ypoau). 10—11 kmaces. — M., 2020

bammakor M.M. Maremaruka. ONeKTpOHHBIH y4eO. -METOJ. KOMIUIEKC IS
CTYI. YUPEKICHUH cpe. npod. oopazoBanus. — M., 2020

bammakos M.M. Maremaruka (6a3oBbiif ypoBenb). 10 kinacc. — M., 2020
bammakoB M.M. Maremaruka (6a30Bb1il ypoBeHs). 11 kiace. — M., 2020

10.bammakoB M.U. Anrebpa u Hauana ananusa, reometpus. 10 kmacc. — M., 2020

JlonoiHUTEIbHbIE HCTOYHUKMU:
bammakor M.W. Maremaruka (6a30Bbiii ypoBeHb). 10 kimacc. COOpHUK 3a7au:
yueb. nocodue. — M., 2020
bammvako M.. Maremaruka (6a30Bbiii ypoBeHb). 11 kiacc. COopHHK 3aaau:
yue0. nmocobue. — M., 2020
bammvakos M.M. MaremaTuka: KH. JJIsl TIperniofaBaTesis: MeToj. mocobue. —
M., 2020

HHTepHET-pecypehI:
www.edu.ru (MadopmannoHHbie, TPEHHPOBOYHBIE K KOHTPOJIbHBIC
Marepualibl).
www.school-collection.edu.ru (Equnast KomaeKiuu mudpoBbIX
00pa30BaTeIIbHBIX PECYPCOB).
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8. INTAHUPYEMBIE PE3YJIbTATHI U3YUYEHUSA YUYEBHOMN JUCIUILIVHBI
MartemaTuka: anreﬁpa U HaYaJJa MAaTEMAaTHICCKOIro anajausa, rcoMeTpus

Ba3oBblii ypoBeHb
«IIpobs1eMHO-pyHKIIMOHAJIbHBIE Pe3yJIbTAThD)

Yriay0/ieHHblil ypOBeHb
«CHCTEeMHO-TeopeTHYeCKHe Pe3yJIbTAThI»

Paspnen |. BoInyCKHMK HAYYUTCSA I1l. BbIyCKHMK NOJTy4YUT Il. BoimyckHUK HAyuHuTCS V. BbIyCKHUK MOJYYHT
BO3MOKHOCTh HAYYUTbCS BO3MOKHOCTh HAYYUTbCS
Hesan Jlns ucnosib30BaHus B Jlna pazeumus mviuiieHus, s yerienrHoro npooJbkeHust | /s obecneyenus
OCBOEHUS TTOBCETHEBHOW KU3HH H UCNONIL308AHUS 8 NOBCEOHEBHOL | 00pa30BaHUs B03MONCHOCMU YCNEUHO20
npeamera obecrneyeHnst BO3MOXXHOCTH HCUSHU 0 CIEeUATbHOCTSM, NPOOOJIdICEHUS 00PA308AHUS NO
YCHEUHOTO MPOAOTKEHUS u obecneyeHuss 603IMONCHOCMU | CBSI3aHHBIM C MPUKIIAIHBIM CNeYuanbHOCMAM, CEA3AHHbIM C
o0Opa3oBaHus MO YCREeuwHo20 NPoOOJIdHCEeHUS WCITOJIb30BAHNEM MATEMATUKU | OCYUiecmeieHuem Hay4yHou u
CHEIHAILHOCTSIM, HE CBA3aHHBIM | 00pa308aHus no uccne008amenbCKoll
C IPUKJIAJHBIM UCIIOIb30BAHUEM | CHEYUATbHOCMAM, He desmenvHocmu 8 obnacmu
MAaTE€MaTUKU CBA3AHHBIM C NPUKILAOHBIM MaAMeMamury U CMENCHbLX
UCNOIb308AHUEM MAMEMAMUKU HAayK
TpeboBanusi K pe3yjbTaram
Onemenmeur | OnepupoBath Ha 6a30BOM —  Onepuposamv®  nousmusamu: | — CBobGogHO  omepupoBaTs® | Jocmudicenue pesynomamos
meopuu yposHe! noHATHAMHU: KOHEeYHoe MHOHCECMBO0, MTOHATUSAMH: KOHEYHOE pazoena ll;
MHOIICECME KOHEYHOE MHOKECTBO, nemMeHm MHOICecCmaa, MHOECTBO, SJIEMEHT | ONepuposamb NOHAMuem
u QJICMCHT MHOKCCTBA, NOOMHONCECM B0, nepecevyeHue MHOJKECTBaA, onpedeﬂeHuﬂ, OCHOBHbIMU
Mamemamuy [IOJIMHOK€ECTBO, U 00veouHeHue MHONCECMSE, MIOJMHOKECTBO, suoamu onpeoeneHutl,
ecKkout NepeceyeHune u YuCcnoBble  MHOJMCECMBA  HA nepeceyeHue, 00beIMHEHUE OCHOBHBIMU BUOAMU
J102UKU 00BbeIMHEHNE MHOKECTB, KOOPOUHAMHOT npAMOl, U Pa3sHOCTb  MHOXECTB, meopem,
YHUCJIOBBIC MHOJKCCTBA Ha Ompe3oK, uHmepesal, YUCJIOBBIC MHOKECTBA Ha | HOHUMANb Cynib KOC6EHHO2CO
KOOPAMHATHOM MPSMOH, NOAYUHMEPBAT, NPOMEINCYMOK KOOPJAMHATHOMN IPSAMOH, Jdokazamenbcmea,
OTpPE30K, HHTEPBall, c 8bIKOJIOMOU MOUKoU, OTPE3OK, UHTEpBaJl, | ONEpUpo8ams NOHAMUAMU

! 3IICCI> M Jajee. paclio3HaBaTh KOHKPETHBIC IIPUMEPHI O6IIII/IX IIOHSATHH I10 XAPAKTCPHBIM IMPU3HAKAM, BBIIIOJIHATH HeﬁCTBHH B COOTBCTCTBHUU C OIPCACICHUCM U HpOCTGﬁmHMH
CBOMCTBaAMH HOHHTHﬁ, KOHKPETU3UPOBATH MPUMEPAMU 06HII/I€ IIOHATUA.
2 3,[[6CL " AajJiee; 3HaTh OIPCACICHUC MMOHATHA, YMCTD IOSACHATH €ro CMbICII, YMETh UCTIOJIb30BATh MOHATHUEC U €TO CBOMCTBa Ipu NpoOBCACHNN paCCY)KﬂCHHﬁ, peuICHuU 3a1a4.
8 3,[[6CL " AajJiee: 3HaTh OINPCACICHUC ITOHATHS, 3HATh U YMCTh 000CHOBELIBATH CBOMCTBA (HpI/I3HaKI/I, €CJIN OHU eCTL) TOHATHS, XaPAKTECPU30BaATh CBA3U C APYIT'UMU IMOHATUAMU,
OpeACTaBJIAA OAHO MOHATHUC KAK YaCTh HEJIOCTHOIO KOMINICKCA, UCIIOJIb30BATh MOHATHUEC U €TI0 CBOMCTBa IIpyu IpOBCACHUN paCCY)K,Z[CHI/II\/'I, JA0Ka3aTCJIbCTB, PCIICHUU 3a1a4.
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OTNIepUPOBATH HA HA30BOM
YPOBHE TIOHSTUSIMH:
YTBEPXKACHHUE, OTPUIIAHUE
YTBEPXKICHUS, UCTUHHBIC
Y JIOXKHBIC YTBEPIKICHUS,
MIPUYHHA, CIICJCTBHE,
YaCTHBIN clyyail 00111ero
YTBEPIKICHUS,
KOHTpPIIPUMED;

HaXOJUTh IMepeceueHre U
00beTMHEHNE JIBYX
MHOKECTB,
MpeICTaBICHHBIX
rpa¢u4ecKy Ha YUCIOBOU
MPSMOIA;

CTPOUTH HA YHUCTIOBOM
MPSIMOM [TOJIMHOKECTBO
YHCIIOBOTO MHOXECTBA,
3aJlaHHOE€ MPOCTEHIITNMHU
YCIIOBUSIMU;

pacrno3HaBaTh JIOKHBIE
yTBEPXACHUS, OIIUOKU B
paccyXJIeHUsX, B
TOM YHCJIE C
HCIOJIb30BaHNEM
KOHTPIPUMEPOB.

B noeceonesnotl srcuznu u
npu u3yueHuu Opyaux

npeomemos:
— HCIOJIb30BaTh YHUCIIOBBIC
MHOKECTBA Ha

epaguueckoe npedcmasnenue
MHOXICECM8 HA KOOPOUHAMHOU

NIOCKOCIU,
— onepupogambo NOHAMUAMU:
ymeepaicoenue, ompuyanue
VMBepHCOeHUsl, UCMUHHbIE U
JIOJHCHBLE YmeepIHcOeHus,
NpUYUHA, cneocmsue,
yacmuullli  cayuai  obuezo

VYMBEPHCOeHUS, KOHMPNPUMED,

—  nposepsimb NPUHAOJIEHCHOCHb
NeMeHmMa MHONCECMBY;

—  Haxooumv  nepecevueHue - u
0bveouHenue MHOMNCeCcms, 6
MoM uucie npeocmasieHHbIX
epaguuecku  Ha - YUCTOBOU
npAMOU U HA KOOPOUHAMHOU

NAOCKOCMU,

—  nposooumsv  0OKaA3amesbHble
paccyaicoerus onst
060CcHO8aHUSA UCUHHOCIU
VMBepIHCOeHU.

B nosceownesnoii srcuznu u npu
usyueHuu opyaux npeomemos:

—  ucnonv3osams yucnosvle
MHOMHCECmed Ha
KOOPOUHAMHOU NpAMOU U HA
KOOPOUHAMHOU NIOCKOCIU O3
ONUCAHUS PEabHbIX NPOYECCO8
U A6NEHUL,

MOJIYUHTEpBAJl,
IIPOMEXKYTOK C BBIKOJIOTOU
TOYKOH, rpadudeckoe
IPEJICTaBICHUE MHOXECTB
Ha KOOPAMHATHOU
IJIOCKOCTH;

3a/1aBaTh MHO’K€ECTBa
NepEeYUCICHUEM U
XapaKTepUCTHUECKUM
CBOMCTBOM;

OTIepUPOBaTh  MOHATHUSIMHU:
yTBEpXKACHUE, OTpULIaHUE
YTBEPK/ICHUSI, UICTUHHBIE U
JIO’KHBIE YTBEPKICHUS,
IIpUYMHA, CJIE/ICTBHE,
YaCTHBIM ciydail oOIero
YTBEPKJICHUS],
KOHTpIIPUMED;

IIPOBEPSTH

MPUHAJJIC)KHOCTE 3JIEMCHTA
MHOKECTBY;,

HaxXoauThb IICPECCUCHUC U
O6’be,I[I/IHeHI/Ie MHOXKCCTB, B

TOM qucie
IIPEICTABICHHBIX

rpa¢uyeckd Ha 4YHUCIOBOM
IpsIMOit u Ha

KOOPAMHATHOM IJIOCKOCTH;
IIPOBOJUTH [1OKa3aTeIIbHbIE
paccyXIeHus JUISL
000CHOBaHMSI MCTUHHOCTH
YTBEPKICHUM.

CUEMHO20 U HecHenHozco
MHOoHcCecmed,

NPUMEHAMb memoo

mMamemamuyeckou
UHOYKYUU OJisl NPOBEOEHUS.
paccyxrcoenuil u
00KA3amenbcms u npu
peuleHuy 3a0ad.

B nosceonesnoti sorcuznu u npu

U3yyeHuu opyeux
npeomemos:

UCnob3o6antb meopemuKko-

MHOIHCECTNBEHHDILL S3bIK U
AZBIK I02UKU OJ15 ONUCAHUS
PEANbHbIX NPOYECcos U
ABNEHUL, NPU peueHun
3a0a4 opy2ux y4eOHvix
npeomemos
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— MPOBOJUTH

KOODAMHATHOW  NpPAMOU
JUIsL OTIMCAHUs pealbHBIX
MPOLIECCOB U SIBJIICHUI;
JIOTUYECKHE
paccyxJIeHUs B
CUTYalMSIX TTOBCEAHEBHON
KU3HU

—  nposooumy
paccyscoenus
NOBCEOHEBHOU  HCUZHU,
peuwieHuu  3a0ay
npeomemos

ooxazamelbHbvle
8 cumyayusix

npu

us opyeux

B nosceonesnoti sorcuznu u npu

usyueHuu opyaux

npeomemos:
UCIIOJIb30BATh  YHUCIIOBBIE
MHOECTBA Ha
KOOPJMHATHOW TMpSAMOU H
Ha KOOPJAMHATHOU
IJIOCKOCTH JUIsl ONIMCAHUSA
peaNbHBIX IPOLECCOB H
SIBJICHUI;

HpOBOJII/ITI) J0Ka3aTCJIbHBIC
pacCcyXIeHus B CUTYyallUAX
MOBCEHEBHOW KM3HH, MPHU
pEeIICHUH 3a/1a4d U3 JPYTrux
MIPEAMETOB

Yucna u
GbIPANHCEHUA

OmnepupoBath Ha 6a30BOM
YPOBHE MOHSTUSIMU:
EJIOE YKCIIO0, ACTUMOCTb
qrcen, 0ObIKHOBEHHAs
IpoOBb, AecATHYHAS
IpoOb, palOHAIBHOE
YHCII0, TPUOIKEHHOE

C60000H0 onepuposamu
NOHAMUAMU: YeJloe YUCTO,
0eIUMOCTb YUcCel,
00bIKHOBEHHAsL OPOOD,
odecsaimuyHnas opoow,
PAYUOHATILHOE HUCILO,
NPUOTUICEHHOE 3HAYEHUE

CBo60oHO OTIEPUPOBATH
MOHATUSIMHU:  HATypallbHOE
YHCIIO, MHOECTBO

HATypaJIbHBIX YHCElI, IIeJI0e
YUCJI0, MHOKECTBO IIENIBIX
qucel, OOBIKHOBEHHAS
IpoOb, necsaTuyHas IpoOb,

Jlocmuoicenue pezynibmamos
paszoena ll;

Cc80000HO Onepuposams
YUCTIOBLIMU MHOICECMBAMU
npu peuwlenuu 3a0a4;

HOHUMAMb NPUYUHBL U
OCHOBHblEe uoeu

3HAYEHHE YMCIIA, YaCTh, yucna, yacmo, 007, CMEUIaHHOe YHCIIO, PAacuiuperus: YUcio08bix

J0J1s1, OTHOILICHHE, OMmHOWeHUe, NPOYeHm, palMOHATIBHOE qucIo, MHOdICEC8,;

MIPOLICHT, MOBBIILICHUE U noguvlueHUe U NOHUICEHUE HA MHOXXECTBO PAIMOHAIBHBIX | 671A0€Nb OCHOGHbIMU

MOHWKEHHE Ha 3aJJaHHOE 3a0anHoe YUCIo NPOYEeHmMOs, yhcell,  MPPALUOHAILHOE NOHAMUAMU MeopUU

YHCII0 MPOLIEHTOB, macumaob; YHCII0, KOPEHb CTENEHH N, oenumocmu npu peueHuu

MaciTao; NPUBOOUMb NPUMEPLL YUCEI C JIEHCTBUTEILHOE 4HCIIO, CMAHOApPMHBIX 3404y
OTIepHpOBaTH Ha 6a30BOM 3a0AHHBIMU CEOUCMEAMU MHOKECTBO umems 6a3ogule

YPOBHE MOHSITUSAMU: oenumocmu; NEHCTBUTENILHBIX ~ YHCEI, npeocmagnenus o

norapu¢m yuca, onepupoeamv NOHAMUAMU: reoMeTpuyecKas MHOICECEe KOMNIEKCHbIX

TPUTOHOMETpUYECKas n02apughm uucna, UHTEpIpeTanus yucer,
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OKPYXXKHOCTb, I'palyCHAast
Mepa yria, BeJIU4rHa
yTJIa, 3aJJaHHOTO0 TOYKOM
Ha TPUTOHOMETPUYECKOMN
OKPYXHOCTH, CUHYC,
KOCHHYC, TAHT€HC U
KOTaHI'€HC YIJIOB,
MMEIOIINX TPOU3BOIBHYIO
BEJIUYMHY;

BBITIOJIHATH apUPMeTHIecKue
JNEUCTBUS C IEJILIMA U
panroHaIbHBIMU
4HCIIaMU;

BBIIIOJIHATH HECJIOKHBIC
npeoOpazoBaHus
YHCIJIOBBIX BBIPAXKECHUM,
COJZIepIKalUX CTEIICHU
qucen, 1100 KOPHHU U3
qucen, 1100 Jorapudmbl
4YHCElT;

CPaBHMBATh PAllMOHAJILHBIC
qucaa Mexay co0oii;

OLICHUBATh U CPABHUBATH C
palOHaIbHBIMU
YHMCIIAMU 3HAYEHUS LIEIIBIX
CTENEHEN Yucell, KOpHen
HaTypaJIbHOM CTETIEHU U3
qucen, JorapupmMoB
4KCEll B IPOCTBIX
clIydasix;

n300pakaTh TOUKAMHU Ha
YUCJIOBOW NPSMOU LIENIbIE

MPU2OHOMEMPUTECKASL
OKPYIHCHOCMb, PAOUAHHAA U
2paodycHas mepa yaia,
8eUYUHA Verd, 3A0AHHO20
MOYKOU Ha
MPU2OHOMEMPULECKOl
OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2108,
UMEIOWUX NPOUZBOTIHYIO
BEUYUHY, YUCTA € U T,

8bINOIHAMY Apumemuueckue
oeticmeust, couemas ycmHule U
NUCbMEHHbLE NPUEMDL,
npUMeHsIsL npU
Heobxooumocmu
BLIYUCIUMENbHBLE
ycmpotuicmea,

HAX00Umb 3HA4eHUsl KOPHs
HamypaibHoU CmeneHu,
Cmenetu ¢ payuoHaIbHbIM
nokazamesnem, joeapugpma,
UCNONBL3YS NPU
Heobxooumocmu
BLIUUCIUMETbHBLE
ycmpoucmea;

NOIb3068AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

APOBOOUMb NO U38ECHHbBIM
Gopmynam u npasuiram
npeobpazosanusi OyK8eHHbIX
8bIPANCEHUL, BKIIOUAIOUUX

HaTypaJIbHBIX, LEBIX,
palMOHAIbHBIX,
JICICTBUTEIJILHBIX YUCEJT;
MMOHUMaTh U  OOBSICHATH

pa3HuILly MEXKITY
MO3UIIMOHHON u
HEMO3UITHOHHOM

CHCTEMaMH 3aIHiCH YHCEIT;
NepeBOIUTh  YHCIA W3
OQHOM CHCTEMBI 3aIlUCH
(cucteMbl CuUuCIEHMS) B
ApYryro;

JI0Ka3bIBaTh u
UCMOJb30BATh  MPHU3HAKU
JNETUMOCTH  CYMMBI U
IIPOU3BECHUS pu
BBINOJIHEHUH  BBIYUCIICHUH
U pelIeHUN 3a/1a4;
BBINOJIHATh OKpYyTJIeHuE
paLOHATIBHBIX U
UppalMOHATIBHBIX YHCEN C
3aJJaHHOI TOUHOCTBIO;

CpaBHHBATh
JIEHCTBUTEIbHBIE yuciaa
pa3HBIMH CIIOCO0aMU;
yIOPSAA0YUBATH YHpcia,
3alMCcaHHbIe B BUJIE
OOBIKHOBEHHOMH n
JIECSITHYHON ApoOH, 4yucina,
3alMCcaHHbIe c
HCI0Ib30BaHUEM

€80000HO 8bINOIHAMb
Modicoecmeen ble
npeobpazosanus
MPUSOHOMEMPULECKUX,
Jlo2apupmuiecKkux,
CMENneHHbIX GbIPANCEHUL,

enademv opmynou burHoma
Hvtomona,

NPUMEHAMb NPU peuleHuU
3a0a4 meopemy o
JIUHEUHOM npedcmasieHuu
HOJI;

NPUMEHAMb NPU peuleHUU
3a0auy Kumaiickyro
meopemy 06 ocmamrax;

NPUMEHAMb NPU peuleHUU
3a0au Manyo meopemy
Depma;

YyMemb 8bINOJIHAMb 3ANUCH
yucna 8 NO3SUYUOHHOL
cucmeme CHUCTIEHUS,

NpUMEHAMb NPU peuleHuU
3a0ay meopemuxo-
yucnosvie YYHKYUU: 4ucio
u cymma oenumereti,
@yukyuio Dunepa;

NpUMEHAMb NPU peuleHuU
3a0ay yenHvle Opoou,

NPUMEHAMb NPU peueHuu
3a0a4 MHO20YJIeHbl C
oeticmeumenbHulMU U
yenvimu
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U pallMOHaJbHbIE YNCIIa,

n300paxaTh TOYKAMHU HA
YUCIIOBOW MPSAMOM LEJIbIE
CTENEHU YUCEIl, KOPHU
HATypaJbHOW CTENEHU U3
qucell, JIorapu(Mbl Yyuce
B IIPOCTBIX CIIy4asix;

BBITIOJIHATH HECJIOKHBIE
npeoOpa3oBaHUs IENBIX U
JTPOOHO-PAIIMOHATIEHBIX
OYKBEHHBIX BBIPAKECHUH;

BBIpaXKaTh B IPOCTEUIINX
ClIy4asix U3 paBEHCTBA
OJIHY IIEPEMEHHYIO Uepe3
ApYrue,;

BBIYUCIIATH B IPOCTHIX
CllyJasix 3Ha4eHUs
YHUCIIOBBIX U OYKBEHHBIX
BBIPAKECHUIA,
OCYIIECTBIISAA
HEe00X0IUMBIE
MOJICTAHOBKH U
npeoOpa3oBaHus;

n300paxaTh CXeMaTHUECKU
yroJi, BEIU4YHHA KOTOPOTO
BBIpaK€Ha B Ipajycax;

OLICHMBATh 3HAKU CHHYCA,
KOCHHYCa, TAHT€HCA,
KOTAHT'€HCA KOHKPETHBIX
yTJIOB.

B nosceounesnoii scuznu u

cmenenu, KOpHu, 102apughmul u
mpuecoHomempuyecKue
GdyHxyuu;

HAX00UMb 3HAYEHUS YUCTOBBIX U
OYKBEHHBIX BbIPANCEHUI,
ocywecmesis Heobxooumole
NOOCMAHOBKU U

npeobpazosanusi;
— u3zobpadicamb  cxemMamu4ecku
Yeon,  GelUdUHA  KOMOpOo20

gvipadicena 6 epadycax uiu
paouanax;

—  UCNONb306aMb NPU  pPeuleHuu
3a0ay  mabauyHble 3HAYEeHUs
MPUSOHOMEMPUHECKUX
@DyHKYUll yenos;

—  GLINOJHAMb NEPEeBOO BEIUUUHDL
yena u3 paouamHou mepvl 8
2paoycHyo u 00pamHo.

B nosceownesnoii sicusnu u npu
usyueHuu opyaux yueoHvlx
npeomemos:

BbINONIHAMY OEUCNBUS C
YUCTLOBLIMU OAHHBIMU NPU
peutenuu 3a0a4
NPaKmMu4ecKo2o xapakmepa u
3a0ay u3 paznuunsix odbracme
3HAHULL, UCNOTIL3YS NPU
HeobX00uUMOCmu CHpasoyHbvLe
mamepuansi u
8bIYUCTUMENbHBLE

apu(hMeTUIECKOro
KBaJpPaTHOTO KOPHS,
KOpHEH cTeneHu 0oJbIe 2;

— mnaxomute HOJ[ m HOK
pa3HBIMH  crioco0aMu |
UCIIOJIb30BaTh WX  MPH
pelieHnu 3a1ay;

—  BBITNIOJIHSTh BBIYUCIICHUS U

npeoOpazoBaHus
BBIPQXKEHUM, COJEpKaIINX
JeCTBUTENbHBIE 4YMCTIa, B
TOM qucie KOpHU
HaTypaJIbHBIX CTETICHEN;

— BBINOJHATH  CTaHAApPTHBIE
TOKJIECTBEHHbBIE
npeoOpazoBaHus
TPUTOHOMETPHUUECKHUX,
Jorapu(pMUUECKUX,
CTETEHHBIX,
UPPALMOHATIBHBIX
BBIPAYKCHUIA.

B noeceonesnoti sxcuznu u npu
usyueHuu opyaux

npeomemos.
— BBIIOJHATE U OOBACHATH
CpaBHEHHE pe3y/IbTaTOB

BBIYHCICHUN IIpu pCHICHUU
MMPAaKTUYCCKUX 3a/ia4, B TOM

qHCIIe PUOITMIKEHHBIX
BBIUMCIICHUH,  HCHOJb3Ys
pasHbIe CHOCOOBI

K03 puyuenmamu,

81a0emb NOHSAMUAMU

NPUBOOUMDBLLL U
HenpuBooUMbLU MHO2OUNEH
U NpUMeHSIMb UX npu
peuieHuu 3a0au,

NPUMEHRANb NpU petueHuu

3a0auy OcHOBHYI0 meopemy
aneebpuol;

NPUMEHANb npuU petueHuu

3a0ay npocmetiuiue
@DYHKYUU KOMNIIEKCHOU
nepemeHHou Kax
2eomempuyecKue
npeobpazosanus
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npu u3yueHuu opyaux
VUeOHbIX NPEeOMemos:

BBITIOJTHATH BBIYUCIICHUS TIPU
pelieHnu 3a1a4y
MPAKTUYECKOTO
XapaKkTepa,;

BBITIOJTHATH TPAKTUYECKUE
pacyeTsl ¢
WCTIOJIb30BAaHUEM TIPU
HEO0X0IMMOCTH
CIIPaBOYHBIX MATEPHAIIOB
M BBEIYUCIINTEIBHBIX
YCTPOMCTB;

COOTHOCHUTH peajbHbIE
BEIIMYHHEI,
XapaKTePUCTUKHU
00BEKTOB OKPY>KAIOIIETO
MHpa C UX KOHKPETHBIMHU
YHCIOBBIMH 3HAUYCHUSIMHU,

HCIT0JIH30BaTh METOIbI
OKpYIJICHHUS,
MPUOIIMKCHUS 1
MPUKUJIKHA TIPU PEIICHUU
MPaKTUYECKUX 3a7a4
MMOBCEIHEBHOM KU3HU

ycmpotucmea,

OYeHUuBamv, CPABHUBAMb U
UCNOIL308aMb NPU PeUleHUU
NPAKMUYecKux 3a0a4
YUCI08ble 3HAYCHUS PeaTIbHbIX
8eUYUH, KOHKDemHble
YuUC08ble XAPAKMEPUCMUKU
00bEKM0O8 OKPYHCAIOULe20
Mupa

CPaBHEHHUN;
3aIIMChIBAaTh, CpaBHHUBATD,
OKpYI'IATh 4YHCJIOBBIE

JAaHHBIC PCAJIbHBIX BCIIMYUH
C HUCIOJB30BAHUCM PpPa3HbIX
CHUCTEM U3MCPCHUA,

COCTaBJIATh U OLICHHUBATH

pa3HBIMH CTIOCOOaMM
YHCIIOBBIE BRIPAKCHUS TIPU
pEIIeHNN TPAKTHYECKUX
3a[a4 U 3a/1a4 U3 JIpYrux
yueOHBIX MPEAMETOB

Ypasnenusn
u
Hepagencme
a

Pemarts nuHelHbIC
YPaBHEHUS U
HEpPABEHCTBA,
KBaJIpaTHbIC YPABHEHHUS;

—  Pewamo PayuoHaIbHbIe,
nokazamesvHule u
Jlo2apugmuieckue ypagHeHus
u HepaseHcmeéa, npocmeuuiue

CB00OOHO
[TOHATHSIMH:
HEPaBEHCTBO,
PaBHOCHIIBHBIC YpaBHCHHSI

OTIEpUPOBATH
ypaBHEHHUE,

Hocmuoicenue pezynbmamos
pazoena ll;

—  c680000HO onpedensimb Mun
u 8b10Upams Memoo

pemaTs gorapupMUIEcKre UppayUoOHatbHbLE u ¥ HEPaBEHCTBA, YPaBHEHHE, peuienus. NOKa3amenbHolx U
ypaBHeHus Buja log a (bx mpuz2onomempudeckue SABISIIOINEECS  CJIEACTBHEM no2apugmuyeckux
+ ¢) = d u pocreiimue YpasHenus, Hepasencmea u ux JPYToro ypaBHEHHS, ypasnenutl u HepaseHcms,
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HepaBeHCTBa BUa 10g a X
<d:

pemiarh roKa3aTesbHbIC
ypaBHeHus, Buja a>*°= d
(rme d MOXHO
NPE/ICTABUTh B BHJIC
CTENCHU C OCHOBAHUEM &)
U MIpOCTEMNIINE
HepaBeHCTBa Buja a* < d
(rme d MOXHO
MPE/ICTABUTh B BUJIC
CTENCHU C OCHOBAHUEM
a);.

MIPUBOJIUTH HECKOJIBKO
MPUMEPOB KOPHEU
MPOCTEUIIIETO
TPUTOHOMETPUYECKOTO
ypaBHeHUs Buja: Sin X =
a, CosXx=a, tgx=a, ctg
X = 4, rzue a — TadJInyHoe
3HAYCHHE
COOTBETCTBYIOLICH
TPUTOHOMETPUYECKOM

(GyHKIHH.

B nosceownesnoii srcusnu u
npu uzyHeHuu Opyeux
npeomemos:

— COCTaBIATh M pEIIaTh
YpaBHEHHUS U CUCTEMBI
YpaBHEHUH IMPH peIIeHUU
HECIIOKHBIX

cucmemvl,

UCNONIL3068aMb MEMOObl peLeHUs
VpasHenuli: npugedenue K uoy
«npousseoeHue pasgHo Hyao»
UNU «YACMHOE PABHO HYTION,
3aMeHa NepemMeHHbIX;

UCNONIb3068aAMb MEMOO UHMEPBATLO8
0715 peulenust HepageHCms;

— ucnonvzosamv  epaghuyeckuii
Memoo 0 NPUOIUNCEHHO20
peutenus ypasHeHui u
Hepagencme,

—  usobpascamo Ha
MPU2OHOMEMPUYECKOLL
OKDPYHCHOCIU MHOXHCECmBE0
peuienul npocmeuuiux
MPULOHOMEMPUYECKUX
YpasHeHull U HepaseHCcmas;

—  GuINOAHAMbL 0mMOOp  KOpHel
VpasHeHuu Ui peuleHull
Hepagencme 8 coOmeemcmeauu
c O00NONIHUMENbHLIMU
VCA0BUAMU U O2PAHUYEHUIMU.

B nosceonesnoii scuznu u npu
usyueHuu opyaux yueoHvlx
npeomemos:

— cocmagnamb U peuams
ypasHeHus, cucmembl
YpasHeHul U HepaseHcmea npu
peuteruu 3a0ay opyaux
VUeOHbIX NPeOMemos,

YpaBHCHHA, PABHOCHJIBHBIC

Ha MHOKECTBE,
paBHOCHUIIBLHBIE
npeoOpazoBaHUs
YpaBHEHUH;

peuarb Pa3HbLIC BUAbI

YpaBHEHUH U HEPABEHCTB U
UX CHUCTEM, B TOM YHCIIE
HEKOTOPBIE ypaBHEHMS 3-U
u 4-ii cremeHeu, ApoOHO-

pauroOHAJIbHbIE Hu
HppaluOHAIIHEIE;
OBJIAJICTh OCHOBHBIMHU
TUNIAMH ~ TIOKa3aTeNbHBIX,
J0Tapu(PMHUIECKUX,
UppaMOHAIIBHBIX,
CTCTICHHBIX ypaBHCHHU H
HEPaBEHCTB u

CTaHJAPTHBIMU  METOJIAMH
UX PEIICHUH ¥ TPUMEHSTH
UX TIPU PEUICHUH 3a/1a4;
NPUMEHSTHh TeopeMy besy k
PCLICHHUIO YPaBHCHHUI;
NPUMEHSTh TeopeMy Buera
JUISL  pelIeHUs] HEKOTOPBIX
YpaBHEHHH CTETCHH BHIIIE
BTOPOW;

HOHMUMATh CMBICII TEOPEM O
PaBHOCHIIbHBIX u
HEepPaBHOCHJIbHBIX
npeoOpa3oBaHUAX
yYpaBHCHMH W yMETh WX

UPPAYUOHATILHBIX
VpasHeHuii U HepaseHcms,
MPULOHOMEMPUYECKUX
VpasHeHuil U HepaseHcms,
ux cucmem,

Cc680000HO peuwiams
cucmemul JIUHEUHbIX
VpPaBHeHUl;

peuwams OCHOBHblE MUNbL
VPAHeHUll U Hepa8eHCmE C
napamempamu;
NpUMeHAmMb NpuU  peueHun
3a0ay HepaseHcmea
Kowu — bynaxosckoeo,
bepuynnu;

umemsv npeocmaeieHue o
HepaseHCmaax medxnHcoy
CPeOHUMU CIMEeNneHHbIMU
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IMPAaKTUYCCKUX 3aaa4

UCNOIbL306aMb  YPABHEHUs. U
Hepagencmea Ol NOCMPOeHUs.
U UCCIe008aAHUS NPOCMEUUUX
Mamemamuyeckux — mooeneti
PeanvHelXx — cumyayui  uau
NPUKIAOHBIX 3A0aY,

yMems  UHMepnpemuposams
NONYYEHHbIU  Npu  peueHuu
VpasHeHus, HepaseHcmeda Uil
cucmemul pe3yiemam,
oyeHusambw ezo
npasoonododue 6 KoOHMmMeKcme
3A0AHHOU PeabHOU CUmyayuu
UNU NPUKIAOHOU 3a0a4u

JIOKa3bIBaTh;
BJIQ/IETh MeTOo/1aMu
pelenus YpaBHEHUH,
HEPABEHCTB U HUX CHUCTEM,
YMETb BBIOMpATh METOJ
peuieHuss U 00OCHOBHIBATH
CBOM BBIOOD;
UCII0JIb30BATh METO T
UHTEPBAJIOB Ul pPEUICHUS
HEPAaBEHCTB, B TOM YHCIIE
IpOOHO-PAIMOHANIBHBIX |
BKIIIOYAIOIINX B cebs
UppalMoHaIbHbIE
BBIPAYKEHUS;

pemarh  anrebpandeckue
yYpaBHEHUS U HEpPaBEHCTBA

u ux CHCTEMBI c
napameTpamu
anreOpanvaecKum u
rpa)M4ecKuM METO/IaMHu;
BJIAJICTh pa3HbBIMU
METOJ]AMH JTOKA3aTeIIbCTBA
HEPABCHCTB;

peniath  ypaBHEHHS B
LEbIX YHACIIAX;

n300pakaTh MHOXECTBA Ha
IIJIOCKOCTH, 3a7aBaeMble
YpaBHCHUSIMH,
HEpaBEHCTBAMH M HUX
CHCTEMAMHU;

CcBO0OIHO HUCIIOIL30BAaTh
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TOKJIECTBEHHbBIE
peoOpa3oBaHUs npu
pelIeHuN  YpaBHEHUH H
CUCTEM ypaBHEHUI

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux
npeomemos:

— COCTaBJSATH W pemiaTh
ypaBHEHUsI, HEPaBEHCTBA,
WX CHUCTEMBI MPHU pPEIICHUN
3amay  JIPyrux  y4eOHBIX
PEIMETOB;

—  BBINOJIHATH OLICHKY
MPaBIOTIOI0OMS
pe3yabTaTOB, MOJIy4aeMbIX
IpU PEIICHUU Pa3IUYHBIX
ypaBHEHUH, HEPABEHCTB U
UX CHCTEM MpU pPELICHUU
3aJa4  JIPYyrux  y4eOHbIX
PEIMETOB;

— COCTaBJATH W peliarhb
YpaBHEHHS U HEPaBEHCTBA
c napaMeTpamu npu
pelieHnr 3agad  APYTUX
yueOHBIX MPEAMETOB;

— COCTaBJISTh ypaBHEHHE,
HEPaBEHCTBO  WMIU  UX
CHUCTEMY,  ONUCHIBAIOIIUE
pEATbHYIO CHUTYaIlUI0 WIIN
MIPHUKIIATHYIO 3a/1a4y,
WHTEPIIPETHPOBATH
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MIOJTy4YECHHbBIEC PE3YJIbTATHI;

—  HCIHOJIb30BaTh
MPOrpaMMHBIE cpencraa
npu peuICHUU OTACIbHBIX
KJIACCOB ~ YPaBHEHHH U
HEPABEHCTB

Dynkyuu

OmnepupoBath Ha 0a30BOM
YPOBHE TIOHITHSIMH:
3aBUCHUMOCTD BEJIMYNH,
(GyHKIMS, apryMEHT U
3HaYeHUe PYHKIINU,
00J51acTh OTIpeIeTICHUS U
MHOYECTBO 3HAYEHUN
dbysakmn, rpaduk
3aBHCHUMOCTH, Tpadux
dbyHKIIMA, HYTTH
(GYHKIMH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA,
BO3pacTaHHEe Ha
YHCIIOBOM IPOMEKYTKE,
yObIBaHHE HA YUCIOBOM
MIPOMEKYTKE,
HauOobIlee U
HauMeEHbIIIee 3HaUCHUE
(YHKIIMHM Ha YUCIIOBOM
MIPOMEKYTKE,
nepuoaudeckast QyHKIus,
NEepUOJI;

oTepupoBaTh Ha 0230BOM
YpOBHE TIOHSITUSMH:
npsiMasi 1 oOpaTHast
MPOMOPIIMOHAIBHOCTD

Onepuposams NOHAMUAMU.:
3A8UCUMOCTIb BETUYUH,
@yHKyus, apeymenm u
3HayeHue GyHKyuu, ooaacme
onpeoeneHusi U MHOXCECMEO
3HAYeHUull pyHKyuu, epaghux
3asucumocmu, epagux
Gdynkyuu, Hyu ynKyuu,
NPOMENCYMKLU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUci080M
npomedcymke, yovieauue Ha
YUCTIO80M NPOMEIICYMKeE,
Haubobulee U HauMeHbuLee
3HayeHue QyHKYuu Ha
YUCTIO80M NPOMEIICYMKeE,
nepuooudeckasn QyHKyus,
nepuoo, YemHast U HeuemHdast
GdyHryuu;

ONepupoBamb NOHIMUSMU.
npsamas u oopammuas
NPONOPYUOHATLHOCHD,
JIUHENHAs, K8AOPamu4Has,
Jlo2apugmuieckas u
noKazamenvbHas QyHKyuu,
Mpu2oOHOMempuiecKkue

Bnanerrs moustusMu:
3aBHCHMOCTD BEJINYHH,
GbyHKIMS, apryMEHT U
3HaYeHUe PYHKIINH,
00J1acTh ompeieNieHus U
MHO’KECTBO 3HAYCHU U
byHKIIUH, TpapUK
3aBUCUMOCTH, Tpaduk
byHKIIMY, HYIU QYHKITNH,
MPOMEXYTKU
3HAKOTIOCTOSIHCTBA,
BO3pacTaHUE Ha YHUCIOBOM
IPOMEXYTKe, yObIBaHHE HA
YHCIIOBOM MPOMEKYTKE,
HauboJIbIIee U
HauMEHbIIIee 3HAUCHUE
(GyHKIMH HAa YUCIIOBOM
IPOMEXKYTKE,
nepuoanueckas GpyHkus,
Nepuo/i, YeTHAs U HeUeTHas
(byHKIUYU; YyMETh
MPUMEHSITh STH TIOHATHUS
MIpH PEIICHUH 3a]a4;

BJIQ/ICTh MOHITHEM CTEIIEHHAs
(GyHKIUS; CTPOUTD €e
rpauK U yMeTh

Jlocmuoicenue pezynbmamog
pazoena II;

61a0emsb NOHAMUEM
AcCUMnmMomul U yMmems e20
NPUMEHAMb NPU peuleHUU
3a0auy;

NPUMEHAMb MemOoObl peuleHUs
npocmeuiux
ougpepenyuanvrvix
VpasHeHuli nepeozo u
8MOpP020 NOPAOKO8
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JIMHEWHAas, KBaJpaTUyHasi,
norapupMuyUecKas u
noxaszaTenbHas (pyHKIHH,
TPUTOHOMETPUYECKHUE

byHKUINH;

pacrno3HaBaTh rpaQuKu

3JIEMEHTAPHBIX PYHKINI:
psiMOi 1 oOpaTHOM
MPOMOPIIMOHAIBHOCTH,
JIMHEWHOM,
KBaJpaTHUYHOM,
sorapupMudecKoit u
MOKa3aTeIbHON (YHKITHH,
TPUTOHOMETPHUUYECKHX

GbyHKIIHMI;

COOTHOCHUTH TpapuKu

AJIeMEHTapHBIX (QYHKITUH:
psIMOM ¥ 0OpaTHOM
MPOMOPIIMOHATIEHOCTH,
JIMHEHHOM,
KBQIpaTUYHOM,
JorapuMUIecKoit u
MoKa3aTeabHOU (DYHKIIHHA,
TPUTOHOMETPUUYECKUX
¢byHkuui ¢ popmynamu,
KOTOPBIMH OHU 33]1aHbI;

HaXO0JUTh 1O rpaduky

npUOINKEHHO 3HAYCHUS
(GYHKIUY B 331aHHBIX
TOUKaX;

OTIpeNeNATh 1O TpapuKy

CBOIcTBA (PYHKIUH

Qyukyuu;

— onpedensamb 3Hauenue
@yHKyuu no 3HAYeHUuIo
apaymenma npu  pasiudHbIX
cnocobax 3a0anus hynKyuu,

— cmpoumbs 2paguku U3y4eHHvlx
dynryuii;

onucwvleams no epaguxy u 6
NPOCMeNUUUX Cyuasx no
¢ opmyne nosedenue u
ceolicmea (hyHKyuil, Haxooumo
no epaguxy QynKyuu
Haubonvbuiue u HaumMenbuiue
SHa4eHusl;

cmpoumn ICKU3 epaguxa
@dyHKyuu, yoosremsopsroweti
npusedeHHoM) Habopy YCa08ull
(npomedicymku
803pacmans/yovieanus,
3HaueHue QYHKYuu 8 3a0aHHOU
mouKe, MouKuU IKCMpemymos,
AcuMnmomol, Hyau QyHKYuU u
m.o.);

peuiams ypasHenus, npocmeniuiue
cucmemvl ypagHeHull,
UCnob3ya ceolicmea QyHKyutl
u ux epaghuxos.

B nosceownesnoii sicuznu u npu
uzyueHuu Opyeux yueoHvix
npeomemos:

— onpedensams no epaguxam u

IIPUMEHATH CBOWCTBA
CTETIeHHOU (DYHKIIUH TIPH
peIIeHUN 3a/1a4;

BJIaACTh IIOHATUAMUA

nokasarejabHas QyHKUHUS,
HKCIIOHEHTA; CTPOUTH UX
rpaduKu 1 yMETh
IIPUMEHATH CBOWCTBA
noKasareabHON (QyHKIIMU
IIpU pELICHNH 3a/a4;

BJIaJACTh IIOHATUEM

norapudmudeckas
(GYHKIHS; CTPOUTH €€
rpaduK U yMETh
MPUMEHSATh CBOMCTBA
norapuMudecKoit
(GyHKIMY NIPU peUIeHUH
3ajad;

BJIaJCTh IMOHATHUAMU

TPUTOHOMETPHUYECKHUE
(GYHKIIUU; CTPOUTH MX
rpaduku U yMeThb
NPUMEHSTh CBOMCTBA
TPUTOHOMETPHUYECKHUX
GbyHKIMIA IPU peleHNH
3a/1ad;

BJIaACTh NMMOHATHEM 06paTHa;1

(byHKIUS; TIPUMEHSTH 3TO
NOHSTHE NIPH PELLICHUN
3aja4;

IIPUMEHSATH IIPU PELLICHUH
3aJa4 CBOMCTBA (DYHKIIHUIL:
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(HynH, IPOMEXKYTKU
3HAaKOMOCTOSIHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOJIBIINE U
HauMEHBIIHE 3HAYCHUS U
T.1L.);

CTPOUTD ICKU3 Tpaduka
byHKINH,
YIAOBJIETBOPSIOLIEH
MIPUBEIEHHOMY Ha0O0py
yCIIOBUH (TIPOMEKYTKHI
BO3pacTaHus / yObIBaHUS,
3Ha4YCeHHE (PYHKIIMHU B
3aJITaHHOM TOYKE, TOUKHU
KCTPEMYMOB H T.JI.).

B nosceounesnoii orcusnu u
npu uzyueHuu opyaux
npeomemos:

OTIPeNeATh 10 rpaduKam
CBOMCTBA peabHBIX
MPOIIECCOB U
3aBUCUMOCTEH
(Haunbonpiue u
HaMMEHBIIINE 3HAYCHUS,
MIPOMEKYTKH
BO3pacTaHUsI U yObIBaHMUSI,
MIPOMEKYTKH
3HAKOIIOCTOSHCTBA U
T.1L.);

HMHTEPIPETUPOBATH CBOMCTBA

UCnonbL306ame Ol peuleHus
NPUKIAOHBIX 3a0ad CBOUCMBA
DPeanvbHblxX npoyeccos u
3asucumocmeti (Haubovuiue u
HaumeHbuiue 3HaueHus,
NPOMEINCYMKU 803PACMAHUA U
VObl8aHUS @dynryuu,
NPOMENHCYMKU
3HAKONOCMOAHCMEA,
ACUMNMOMbl, NeEpUOO U M.N.);
UHmMepnpemuposams
ceolicmea 8  KOHmMeKcme
KOHKDEMHOU  NPAKmuiecKou
cumyayuu,;

onpedensimb  no  epaguxam
npocmeuuiue
Xapaxkmepucmuxu
nepuooudecKux npoyeccos 6
buonozuu, 9KOHOMUKe, MY3bIKe,
paouocssazu u op. (amniumyoa,
nepuoo u m.n.)

YEeTHOCTb, IEPHOAUYHOCTD,
OTPAaHUYCHHOCTB;

MPUMECHSITH IIPU PEIICHUN
3a/1a4 npeoOpa3oBaHus
rpaukoB QyHKUIUH;

BJIQJICTh TIOHATHSIMH YUCIIOBAS
MOCJIEZIOBATEIBHOCTD,
apudMeTnyecKas u
reoMeTpudecKast
IPOTPECCHS;

MPUMEHSITH ITPH PEIICHUN
3a/71a4 CBOMCTBA M IPU3HAKU
apupMeTUIECKON U
reOMETPUYECKON
MPOTPECCUH.

B nosceounesnoti socusnu u npu
us3yueHuu opyaux y4eoHvix
npeomemos:

— OmpenessaTh o rpapukam u
UCII0JIb30BATh TUIS
pelieHus MPUKIIATHBIX
3aJa4 CBOWCTBA pealbHBIX
MPOLIECCOB U 3aBUCUMOCTEM
(HambopIIHE u
HaUMEHbBIIINE 3HAuEHUS,
MPOMEXYTKA BO3pacTaHUs
U yObIBaHHSA  (DYHKIHH,

IIPOMEXYTKH
3HAKOTIOCTOSIHCTBA,
ACHMIITOTHI, TOYKH
neperuda, Nepuoa u T.11.);

— UHTEpPHpPETHPOBATh
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B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOUN CUTYyaIUU

CBOWCTBA B  KOHTEKCTE
KOHKPETHOW IPAKTHUYECKOU
CUTYAalUH;.

OTIpE/IENATh 10 TpaduKam

IIpOCTEMNIINE
XapaKTePUCTHKU
MIEPHOTUICCKUX TTPOIIECCOB
B OHOJIOTHH, SKOHOMUKE,
MY3BIKE, PAJHOCBS3H U JIP.
(amMIuTUTY/1a, IEPHOJT U T.11.)

Inemenmol
Mamemamu
uecKkoz2o
amanuza

OmnepupoBath Ha 6a30BOM
YPOBHE TIOHITHSIMH:
pou3BoIHAs (PYHKIIMH B
TOUKe, KacaTelbHasl K
rpaduky GyHKIHH,
MpOu3BOIHAS (DYHKIINH;

OTIpEIeIIATh 3HAYCHHE
MIPOU3BOIHOM (PYHKIIMU B
TOYKE 110 N300paKEHUIO
KacaTeJlbHOU K rpaduky,
MPOBEJICHHOMN B 3TOM
TOYKE;

pelIaTh HEeCIOKHbIE 3aa4u
Ha IPUMEHEHUE CBS3U
MEXIY MPOMEKYTKAMU
MOHOTOHHOCTH H
TOYKaMH SKCTpeMyMa
¢byHKLIMH, ¢ OTHON
CTOPOHBI, U
MIPOMEKYTKAMHU
3HAKOTOCTOSIHCTBA U
HYJISIMU TTPOU3BOTHON

Onepuposams NOHAMUAMU.
npouU3B0OHAst PYHKYUU 8
mouke, KacamenbHas K
epaghuxy yukyuu,
npou3BOOHAst PYHKYUU,

BLIUUCTIAMb NPOU3BOOHVIO
0O0HOUNIEHA, MHO20YJIeHd,
K8AOPAMHO20 KOPHL,
NPOU3800HYIO CYMMbL

GdynKkyuil;

—  GBIYUCTAMD npou3600HbLE
INEMEHMAPHBIX DYHKYULL U UX
KoMOUHayutl, UCNONb3Ysl

CNpagounvie Mamepuaibl,
— uccnedogamsv 8 NpOCMeuuux
Cyyasnx @yHrkyuu Ha
MOHOMOHHOCHD, Haxoouma
Haubonvuiue U HauMeHvlue
3HAYeHUss QYHKYUU, CMpoUms
epaguku  MHO20YNEeHO8 U
npocmenuiux — payuoHaIbHbIX
@yHKYUull € UCNOIB308AHUEM

Bnanets noustuem

0OecKOHEYHO yObIBaroIIas
reoMeTpuyecKas
HpOTpecchs U yMETh
HNPUMEHSATH €0 MPH
peLIeHUH 3a/1a4;

IIPUMCEHATH IJI1 pCUHICHUA 3a1a4

TEOPHUIO MPEIETIOB;

BJIaJCTh IMOHATHUAMU

OECKOHEYHO OOJIBbIINE U
OECKOHEYHO Majble
YHCJIOBEIE
[IOCJIEI0BATEILHOCTH 1
YMETh CPAaBHUBATh
OECKOHEYHO OOJIBIINE U
OECKOHEYHO MAaJIbIe
[IOCJIEI0BATEIHLHOCTH;

BJIaACTh NIOHATHUAMMU:

pOU3BOIHAS (PYHKIIMU B
TOYKE, IIPOU3BOIHAS
byHKIHH;

BBIYUCIIATH MMPON3BOJHLIC

Jlocmuoicenue
pe3yabmamos pazoena I,
Cc80000HO e1a0emsn
CMAaHOApmMHuIM ANNAPaAmom

MaAmMemMamuyecko2o
amanusza Ons  GblYUCHEHUs.
npoOU3800HbIX Gdyrryuu
O0OHOU NepemMeHHOlL;
Cc80000HO npUMeHAMb
annapam
MAMeMamuyecko2o
ananuza Onsl UCCIed08aAHUS
@yukyutl u  nocmpoenus
epagukos, 6 mom yucie
UCCe008aHUs. Ha
8bINYKIOCHIb,
onepupoeams  NOHAMUEM
nepeoobpasHol  QyHKyuu
0715 peutenust 3a0ay,
061a0ems OCHOBHbIMU

ceedenusmMu 06 uHmezpaie
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9TON (QYHKIIHH — C
JPYTOM.

B noeceonesnoti srcuznu u
npu uzyyeHuu opyaux
npeomemos:

MOJIb3YACHh TpaduKaMu,
CpaBHUBATh CKOPOCTH
BO3pacTanus (pocTa,
MTOBBIIICHUS, YBEITHUCHUS
U T.I1.) WK CKOPOCTH
yObIBaHus (TajeHus,
CHID)KEHHMSI, yMEHbILICHUS
Y T.I1.) BEJIMYUH B
pealIbHBIX IMpolieccax;

COOTHOCHUTH TpapuKu
peaJIbHBIX MTPOLIECCOB U
3aBUCUMOCTEH C UX
OTIMCAHUSMH,
BKJIIOYAIOLIUMU
XapaKTePUCTUKHU
CKOPOCTH U3MEHEHHS
(OBICTpBII POCT, IIJIABHOE
MOHMKEHUE U T.I1.);

WCIO0JIb30BaTh IpaduKu
peaNbHBIX MPOLIECCOB IS
pEIIeHUs HEeCTOKHBIX
MPUKIAIHBIX 33724, B TOM
qucIe onpeaessis 1o
rpaduky CKOpOCTh X0/1a
nporecca

annapama mamemanmuiecKkoco
anaiusa.

B nosceomnesnoti sorcusnu u npu
us3y4eHuu opy2ux y4eoHvix
npeomemos:

peuams NPpUKIAoHble 3a0a4u U3
ouonozuu, huzuxu, Xumuu,
IKOHOMUKU U OPYUX
nPeoMemos, Ce33aHHble C
uccnedosanuem
Xapakxmepucmux peanibHulx
nPoOYeCcco8, HaxoHCOeHuem
HAUOOIbUUX U HAUMEHBULUX
3HAYeHull, CKOpocmu u
VCKOpEHUsL U M.N.;

UHMEPNPEeMUpo8ams NOJyUeHHble
pe3ynbmamol

AIIEMEHTAPHBIX (QYHKIHNA U
UX KOMOMHAIIUH;
uccienoBaTh (YHKIUM Ha

MOHOTOHHOCTb U
IKCTPEMYMBI;

CTPOUTH rpaduxu "
OPUMEHSATh K  PEHICHHIO
3a7a4, B TOM 4YHUCIE C
apaMeTpoM;

BJIQ/IETh TIOHSATHEM
KacaTesJbHasg K rpaduky
byHKIIUN u YMETh
IPUMEHSATh ero pu
peLIeHNH 3a]1ay;

BJIAJICTh HOHSATUSAMUI
nepBooOpazHas  QyHKIHS,
OIpe/IeTICHHBIN NHTErpa;
IPUMEHSATh TEOpeMy

Herorona—JleitOuuma u ee
CIEICTBUSA I  PEIICHHUS
3a1ay.

B noeceonesnotl srcuznu u npu

usyueHuu opyaux y4eoHvlx
npeomemos.

pemiartb MPUKIIaTHBIC
3aJa4d = W3 OWOJIOTHH,
buzukmy, XHUMUH,
DKOHOMHUKH U JAPYTUX
MPEeIMETOB, CBSI3aHHBIC C
HCCIIeIOBAaHUEM

Hviomona—Jleiibnuya u eco

npocmenuux
NPUMEHEeHUsX,
onepupogams 8
CMAHOAPMHBIX  CUMYAYUAX
npoU3600HbIMU BbICLUUUX
nops0Ko8,

yMemb  NpUMEHAMb  npu

peuwienuu 3aday ceolcmea
HeNnpepul8HbIX QYHKYULL,

yMemsb  NpUMeHsAmb  npu
peulenuu  3a0ay meopemvl
Beuepwmpacca,

ymemb 8bINOIHAMb
npUOIUIICEHHBLE

BbIUUCICHUS (memoobi
pewenus VpasHeHUl,

BLIYUCTICHUSL ONPEVEIeHHO20
unmezpana),

ymemb NPpUMEHSMb
NPUNOdICEHUE NPOU3BOOHO
u onpeoeneHHo20
uHmezpana K - peuleHuro
3a0au ecmecmeo3HaAHUsL,

enaoenv NOHAMUAMU
emopasi npou3600Has,
8bINYKIOCMb epaguxa

@dyHrxyuu u ymemb
uccie0osams (QYHKYuio Ha
8bINYKIOCHD
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XapaKTEPUCTHUK ITPOLIECCOB;
—  HMHTEPIPETUPOBAThH
IIOJTy4E€HHBIE PE3YJIbTaThI

Cmamucmu
Ka u meopus
eéeposamuoc
meit, 102UKa
u
KoMOuHamo
puKa

OnepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMH
OTIMCATEITLHBIMU
XapaKTePUCTHKAMHU
YUCJIOBOTO Habopa:
cpenHee
apudmernyeckoe,
MeanaHa, HanOoJbIee 1
HauMEHBIIIee 3HAUCHUS;

OTIEpUPOBATh HA 0a30BOM
YPOBHE MOHSTUSIMU:
9acTOTa U BEPOSITHOCTh
COOBITHS, CITyJaHBINI
BBIOOD, OMBITHI C
PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMHU
COOBITHSIMU;

— BBIYHCIATH BEPOSITHOCTH
COOBITUH  HAa  OCHOBE
MOJICYETa YUCIIa UCXOIOB.

B noeceonesnotl srcuznu u
npu uzyyeHuu opyeux
npeomemos:

OLICHUBATH U CPAaBHUBATH B
MIPOCTBIX CIIydasX
BEPOSATHOCTH COOBITUH B
peanbHOM KU3HH;

YUTATh, CONIOCTABIIATS,

Hmemv  npeocmasnenue o
OUCKPEMHbIX U HenpepbléHblX

CYYAUHBIX — GETUYUHAX U
pacnpeoeneHusix, 0
He3a8UCUMOCMU  CYYAUHBIX
BENUYUH,

umemv  npedcmasieHue 0
MaAmemMamuyeckom O*CUOAHUU
u  oucnepcuu  CHYYAUHBIX
BENUYUH,

umemv  npedcmasieHue 0

HOPMANbHOM pacnpeoeneHul u

npumepax HOPMANIbHO
pacnpeoeeHublX — CIY4AtHbIX
BENUYUH,

noHumams Cynib 3aKOHA oonbuiUx

yucen u 8blIOOPOYHO20 Memooda
usMepenUsi 6ePOsIMHOCME;

umems npeocmasierue 0o

VCILOBHOU 8EPOSIMHOCIU U O
HOJHOU 8EPOSIMHOCIU,
NPUMEHSMb UX 6 PeuleHUU
3a0ay;

umemnio npedcmaeﬂeﬂue 0 BAJNCHbBIX

YACMHBIX 6UOAX
pacnpeoeneHull U NPUMeHAMb
Ux 6 peweHuly 3a0auy;

umemv  npedcmasieHue 0

OrnepupoBaTh OCHOBHBIMU
OTHCATEITLHBIMU
XapaKTePUCTHKAMHU
YHUCI0BOro HabOpa,
MOHITHEM T'eHepaTbHas
COBOKYITHOCTb U BBIOOPKOIA
u3 Hee,

—  OTIepUpOBaThH
qactota W
COOBITHS,
MIPOU3BEACHUE
BEPOSITHOCTEH, BBIYUCIATH
BEPOSTHOCTH COOBITUH Ha
OCHOBE TMOJcCYeTa 4ucia
HCXOJIOB;

— BIJIQJICTh
HOHITHSIMU
KOMOMHATOPUKH U YMETh
ux MPUMEHSITh npu
peIlIeHnH 3a/a4;

— HMEThb TMpelcTaBieHue o0

TTOHATHSIMH:
BEPOSITHOCTH
cymma u

OCHOBHBIMH

OCHOBax TEOPUHU
BEPOSATHOCTEM;

— HMETb IPEACTaBICHHUE O
JUCKPETHBIX "
HEIPEPBIBHBIX  CIIYYalHBIX
BEJIMYNHAX "
pacipeneneHusx, 0

Hocmuoicenue pe3ynbmamos
pazoena ll;

umems npedcmasienue o
YEHMPAIbHOU NPeoeibHOl
meopeme;

umems npeocmasiexue o
8b100POUHOM
Koaghhuyuenme
Koppenayuu u TIuHeuHou
pezpeccuu;

umems npeocmasiexue o
CMAamucmuyeckKux
2UNOme3ax u npogepke
cmamucmuyeckou
2unomeswvl, 0 CMAMuUCmuKe
Kpumepusi u ee ypogHe
3HaYUMOCMU,

umemv npedcmasierue o ces3u
IMAUPUYECKUX U
meopemuyecKux
pacnpeoenenutl;

umems npedcmasienue o
KOOUPOBAHUU, OBOUUHOU
3anucu, 080UYHOM Oepege;

671a0emb OCHOBHbIMU
NOHAMUAMU MeopUU
epagos (cpagh, eepuiuna,
pebpo, cmenenb epuIUHbI,
nymo 6 epage) u ymemso
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CpaBHHBATH,
WHTEPIPETHPOBATH B
MIPOCTBIX CITydasx
peaJIbHBIC TaHHEIC,
MIPEJICTAaBJICHHBIC B BUJIC
Ta0JINII, TUarpamm,
rpadukoB

Koppensiyuu CYYAUHbIX
8eAUYUH, o JAUHENUHOU
peepeccu.

B nosceounesnoti socusnu u npu

U3y4eHuu opy2ux npeomemos.
BLIYUCTAMYL UMY  OYEHUBAMD
8eposimHocmu  cooblmuii 8
PEANbHOU HCUSHU

8blOUpamMs nooxoosuue
Memoobl  npeoCmasieHus U
00pabomKu OaHHbIX,

yMemsb peulamsv HeclONCHble
3a0ayu Ha NpUMeHeHue 3aKOHA
Oonbuux yucen 8 COYUON02UU,

cmpaxoeanuit,
30pasooxpanenul,
obecneuenuu  bezonacHocmu

Hacenerus 6 llp€36blqa12Hblx
cumyayusix

HE3aBUCHUMOCTHU CIIy4alHBIX
BEJIMYNH;

— WMEThb NpPEICTaBICHUE O
MaTeMaTH4YeCKOM
OXXKUJAHUU U JUCIIEPCUU
CIIy4ailHbIX BEJIMYMH;

— HWMETh TPEJCTABJICHUE O
COBMECTHBIX
pacrmpeneneHusx
CIIy4alHbIX BEJIMYMH;

— TIIOHUMaTh CyTh 3aKOHa
0OIBIIHX qHCel u
BBIOOPOYHOTO MeTOoa

M3MEpPEHHS BEPOSITHOCTEM;

— WMEThb NpPEJCTaBICHUE O
HOpPMaJbHOM
pacnpeeneHuu u
npuMepax HOpPMaJIbHO
pacnpeeneHHbIX

CHy‘I&fIHBIX BCJIIMYHH,

— HMCTb IPCACTABIICHUC O
KOppcCisinuu CﬂyqaﬁHLIX
BCINYHH.

B noeceonesHotl srcuznu u npu
usyueHuu opyaux
npeomemos.

— BBIYKCIIATh WIH OLIEHUBATh
BEPOSTHOCTH COOBITUI B
peanbHOM KU3HH;

- BBI6I/IpaTB MCTO/bI

NPUMEHAMb UX NPU
peuwieHuu 3a0au;

umMemyv npedcmasienue o
o0epesusx u ymems
NPUMEHAMb NPU peuleHuu
3a0auy;

61a0emsb NOHAMUEM C8A3HOCb
U ymems npuMeHsamy
KOMNOHEHMbl C8A3HOCMU
npu peuwlenuu 3a0a4;

YMemb 0CYuwecmeisms nymu
no pebpam, 06x00vi pebep
u sepuiun epaga;

umems npeocmasierue 0o
2UNEPOBOM U
2AMUILIMOHOBOM NYMU,
umems npeocmasienue o
mpyoHocmu 3a0a4u

HAX024COeHUA
2aMUIbMOHOBA NYMU,
—  grademv NOHAMUAMU

KOHEYHble u c4emHbsle
MHOOCecmea U ymemovb UX
NPUMEHRAMb Nnpu peuleHuu

3a0ay;

—  yMemb NPUMEHSIMb Memoo
Mamemamuyeckou
UHOYKYUU;

—  ymemb npUMeHAMb
npunyun  upuxie  npu

peutenuu 3a0a4
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TI0IXOISIIIETO
[PEACTABIICHUS 51
00pabOTKU JaHHBIX

Texcmoevie
3aoauu

Pemars HecnoKHEBIE
TEKCTOBEBIC 337]aUH
pa3HbIX TUIIOB;

— AHAJIM3UPOBATH YCJIOBHE

3aJa4i, npu
HEO0OXOJIMMOCTH CTPOUTh
TSt ee peteHus
MaTeMaTHIECKYIO
MO/IeITb;

— TIOHHMATh "
UCTIOJIB30BATh TSt
penieHus 3a7a4n
nHpopMaIuio,

MPEACTABICHHYIO B BHUIE
TEKCTOBOM M CHUMBOJILHOU

3alMCH, CXEeM, TaOJHuII,
TUarpaMm, rpadguKoB,
PHUCYHKOB;

— JeHCcTBOBATh o
ITOPUTMY,
coJiepKaliemMycs B
YCIIOBHMH 33/a4U;

— HCIIOJIB30BaTh

JIOTUYECKUE PACCYKICHUS
MIpH peIICHUN 33]1a4H;

— paboTtath ¢ U30BITOUHBIMH
YCIOBUSIMHU, BBIOWpasl H3
BCEl uHpopMaIuy,

Pewamv  3a0auu  pasnvix
Mmunos, 6 mMom uucie 3a0aiu
NOBbIUEHHOU MPYOHOCMIUL,
8b10Upams ONMUMATILHBIL
Memoo  pewilenus — 3a0ayu,
paccmampusast Ppaznuunvle
Memoobl;
cmpoums
3a0ayu,
O0okasamebHble
PAcCyHcOerust;

pewams 3a0ayu, mpedyrowue
nepebopa 8apPUAHMO8,
npoeepku  yCcioeuil,  8blOopa
ONMUMATILHO2O Pe3Yilbmama,

MoOenb  peulenust

nposooumv

AHAUBUPOBAMD u
UHmMePnPemuposams

pe3yibmamsl 6  KOHMeEKcme
ycnoeus  3a0avu,  8vloupams

peweHus, He npomugopedauyue
KOHMEKCmY,

nepeeooumv — npu  peuleHuu
3a0ayu uHgopmayuo uz 00HOU
Gopmbl 6 Opyayio, UCHONb3YA
npu  HeoOXO0OUMOCMU CXeMbl,
maobauybl, epaguxu,
ouazpammol,

Pemate passble 3amaun
MOBBIIIEHHOW TPYIHOCTH;
aHAIN3UPOBATh  YCIOBHUE
3a/1a4y, BbIOMpATH
ONTHUMAaJIbHBIHN METOJ
pelieHus 3a/1auu,
paccMaTpuBasi  paziU4HbIE
METO/IBI,

CTPOUTh MOJIENb PEUICHUS
3a/1auy, IIPOBOJNTH
JI0Ka3aTelIbHbIE
paccyX1eHus npu
pELICHUY 331a4H;

pemiath 3a/auy,
TpeOyromue nepebopa
BAPUAHTOB, IIPOBEPKHU
YCIIOBHH, BBIOOpA
ONTUMAJIBHOIO PE3yJIbTaTa;
aHaJIM3UpPOBATH u
WHTEPIPETUPOBATH

NOJYYCHHBIE pEIICHHUs B
KOHTEKCTE YCIOBHS 33/1a4H,
BbIOMpPATh  pElIeHUs, He
IpOTHBOpEYAIre
KOHTEKCTY;

NEePeBOIUTh NPU PELICHUH
3agaud  MHQOpMaAIUIo U3
O/IHOW (OpMBI 3aluCH B

Hocmuoicenue pe3ynbmamos
pazoena |l
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JaHHble, HEOOXOINMEIE
JUTSL PEIICHUS 33]1a49H;

—  OCYILECTBIISATh
HECJIOKHBIH nepebop
BO3MOXKHBIX  PEILICHHUH,
BbIOMpast u3 HUX
OTNITUMAJTLHOE 1o
KPUTEPHSIM,
chopMyIUpPOBaHHBIM B
YCIIOBUU;

— aHAU3HUPOBATH "
WHTEPIPETUPOBATH
MOJIyY€HHBIE pEIIeHUs B
KOHTEKCTE yCIOBUS
3aJa4H, BBIOWpaTh
pelieHus, HE
MIPOTHUBOPEYAIIHE
KOHTEKCTY;

pelaTh 3a/1a4 Ha pacyeT
CTOMMOCTH MOKYIIOK,
yCIyT, OE3/I0K U T.IL.;

pelIaTh HeCIOXKHbIE 3a7a4H,
CBSI3aHHBIE C JI0JIEBBIM
y4acTHEM BO BIIAJICHUH
bupMoil, npeanpusTHEM,
HEJBUKUMOCTBIO;

pelaTh 3a1a4 Ha IPOCThIE
IIPOLIEHTHI (CUCTEMBI
CKHUJIOK, KOMUCCHUH) U Ha
BBIYHCIIEHUE CIIOKHBIX
IIPOLIEHTOB B Pa3JINYHbIX
CX€Max BKJIAJIOB,

B nosceounesnoti sorcusnu u npu

U3y4eHuu opy2ux npeomemos:
npakmuyecKue
3a0auu U 3a0ayu u3z Opyeux

peuiams

npeomemos

JIpYryl0, WCHONB3yd IpH
HEOOXOIUMOCTH CXEMBI,
TabJINLbI, rpaduku,
JIarpaMMBl.

B nosceounesnoti sorcusnu u npu

U3yYeHuu opyeux
npeomemos:

periarhb MIPAKTHYCCKUC
3aJIaud M 33JIa9M U3 JIPYTUX
IPEeIMETOB
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KPCAUTOB U UIIOTCK;

pelaTth MPAKTHYCCKUC

3aaun, TpeOyromue
WCIIOJIb30BaHUS
OTPHUIATEIIHHBIX YHCEIT:
Ha OTpe/esieHIe
TEMIIEPATYPHhI, HA
OTIpEIeIICHUE TIOJIOKEHUS
Ha BPeMEHHOU OCH (10
HaIleu 3psl ¥ 1ocie), Ha
JIBUKCHHE JICHSKHBIX
CpencTB
(mpuxon/pacxom), Ha
oTIpe/ieieHne
TJTyOMHBI/BBICOTHI U T.11.;

HUCIIOJIB30BaTh IIOHATUC

macirada g
HaXO0XJICHUS PacCTOSTHUI
Y JUIMH Ha KapTax,
[JIaHaX MECTHOCTH,
[JIaHAX ITOMEIEHUH,
BBIKpPOMKaX, Ipu padoTe
Ha KOMIIBIOTEPE U T.II.

B nosceounesnoii orcusnu u

npu u3yueHuu Opyaux

npeomemos:

pemaThb HECIIOKHBIE
MpaKTUYeCKHe  3ajauu,
BO3HUKAIOIINE B

CUTyalluIgX IMOBCEIHEBHOM
KHN3HH

I'eomempus

OmnepupoBath Ha 0a30BOM

Onepupoeamb NOHAMUAMU.

Bmagers 1 COMCTPUUICCKUMU

Hmemv npeocmasnenue 06
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YPOBHE MOHSTUSIMU:
TOYKa, Tpsimas,
TUIOCKOCTH B
MIPOCTPAHCTBE,
napaieIbHOCTh U
MEePIEeHIUKYISPHOCTD
MPSIMBIX U IJIOCKOCTEN;

pacro3HaBaTh OCHOBHBIC
BHJIHl MHOTOTPAaHHHKOB
(mpu3ma, nupamua,
MPSIMOYTOJIBHBIN
napajuiesienumne, Kyo);

n300pakaTh U3ydaeMble
(bUTypBI OT PYKH | C
IPUMEHEHHEM IIPOCTBIX
YEepPTEKHBIX
UHCTPYMEHTOB;

nenath (BBIHOCHBIE) IIOCKHE
YepTeKU U3 PUCYHKOB
IIPOCTBIX 00BEMHBIX
¢buryp: Buj cBepxy,
cOOKY, CHU3Y;

U3BJIEKaTh UH(OPMALIHIO O
IPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢burypax,
MIPEJCTAaBICHHYIO Ha
YyepTekax U pUCYHKax;

PUMEHSTH TEOPEMY
[Mudaropa npu
BBIUMCIIEHUH JIEMEHTOB
CTEPEOMETPUUYECKHUX

mouka, npsamas, NI0CKOCmMy 8
npocmpancmee,
napannieibHoCcms u
NePNEeHOUKYIAPHOCIb NPAMBIX
u niockocmeu,

npuMeHsmy 0l peuleHuss 3a0a4
2eomempuyeckue gakmol, eciu
VCI08Usl NPUMEHEHUs. 3a0aHbl 8
A6HOU hopme;

peutams 3a0a4u Ha HAX0HCOeHUe
2e0MempUYeCcKUxX 8eIUUUH NO
obpazyam uniu aneopummam,

denamu (8bIHOCHbIE) NAOCKUE
yepmedsicu U3 pUCyHKO8
00beMHbIX pueyp, 8 mom uucie
pucosamu 6uo0 ceepxy, cOoKy,
cmpoums ceueHust
MHO202PAHHUKOB,

u38eKamov, UHMePNPemuposams u
npeobpazosvieams
unghopmayuro o
2eomempuyeckux gueypax,
npeocmasieHHyo Ha
yepmedicax;

NPUMEHAMb 2eoMempuiecKue
Gaxmwl 0ns pewtenus 3a0ay, 8
MoM yucie npeonona2anujux
HeCKOIbKO WA208 peuleHuUs;

ONnuUCHIBAMb 63AUMHOE
pacnonodicenue npAmMbIX u
nA0CKOCmell 8 NpOCMpancmee,

Gopmynuposams ceoticmea u

MOHATHUAMU IIPU PCIICHUHA

3a7a4 U IPOBEJIEHUU
MaTeMaTHUYeCKHX
pacCyXICHHUI;
CaMOCTOSITEIbHO
dbopMynupoBarthb
OTIpeesIeHuUs
reoMeTpuueckux  uryp,
BBIJIBUTATh  THIIOTE3BI O
HOBBIX CBOIMCTBAx 3|
MPU3HAKAX
reOMETpUYecKuX (uryp u
000CHOBBIBATh W
ompoBepraTh ux, 0000maTh
WIH KOHKPETHU3UPOBAThH

pe3yinbTaThl Ha  HOBBIX
KJ1accax (Guryp, IpoBOJIUTH
B HECIOXHBIX  CIIydasx
kiaccudukanuo Guryp mo
Pa3JINYHBIM OCHOBaHHUSIM;

UCCIIEIOBATh YEePTEKH,
BKJTIOYAst KOMOUHAITNH
dburyp, H3BJIEKATD,
UHTEPIPETUPOBATH u
peoOpa3oBHIBATH
UH(pOpMaLHIo,
MPEJICTABICHHYIO Ha
YepTexKax;

pemiarh 3aauu
T€OMETPUIECKOTO

COJCprKaHus, B TOM YUCIIC B
CUTyalusx, Koraa

AKCUOMAMUYECKOM
memooe;

enaoems NOHAMuUEM
eeomempuyeckue  mecma
mouex 8 npocmpaucmee u
yMemb npumeHaAms ux OJis
peuieHus 3a0ay;

yMemv  NpuMeHAmv  0JiA
pewieHusi 3a0a4 ceoucmea
NIOCKUX U O8YSPAHHBIX
Venoe, mpexepanHozo yeid,

meopembl  KOCUHYCO8 U
CUHYCO8 0Nl MPEXePaHHO20
yena;

enadems noHsmuem
NepneHOUKyIapHoOe CeyeHue
npU3Mbl u ymemb
NpUMEHAMb e2o npu

peuteHuu 3a0au,
umems npeoCmasieHue o

080UUCIMEEHHOCMU
NPABUNBHBIX
MHO20CPAHHUKOB,

enaoemo NOHAMUAMU
YEeHmMpaibHoe u
napanieibHoe
NPOEeKmMuposanue u
NPUMEHSIMb ux npu
noCmpoeHuu ceyenuti

MHO202PAHHUKOS MEMOOOM
npoeKyuii;
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uryp;

HaxO0JIUTh 00bEMBI U
IIJIOIIAIU [TIOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPaHHUKOB C
MIpUMEHEHUEM (POPMYIT;

pacro3HaBaTh OCHOBHBIE
BH/JIBI TE€J BPAILICHUS
(konyc, nuuHIp, chepa
i 1map);

HaXOJIUTh 0OBEMBI U
IJTONIAU TTIOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPaHHUKOB U T€J
BpaIleHUs C
MpUMEHEHHEM (OPMYIIL.

B nosceounesnoii orcusnu u
npu uzyueHuu opyaux
npeomemos:

COOTHOCHUTBH a0CTPAKTHBIC
T€OMETPHUYCCKHE TIOHITHS
1 (haKThI ¢ peaTbHBIMHU
JKM3HEHHBIMH 00BbEKTaMH
Y CUTYaIUsIMU;

HCIIOJIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTYD
JUTSL PEIICHUS TUTIOBBIX
3a/1a4 MPaKTUYECKOTO
COJICpXKaHUS;

COOTHOCHUTH IIOIIAAN

npU3HaKu gueyp,
00KA3bI8AMb 2e0MempuiecKue
VMBEPHCOCHUST,
61a0emvb CmMaHoapmHuou
Kraccugpuxayuet
NPOCMPAHCMBEHHBIX hucyp
(nupamuovl, npuzmbl,
napasnenenuneovt),
HAxooumov 06vembl U niIouaou
nogepxuocmeu
2e0MempuyecKux meji ¢
npumeHeHuem opmyn,
BLIYUCTAMb PACCMOSHUSA U V2Tbl 8
npocmpaucmse.

B nosceounesnoti socusnu u npu
UsyweHuu opyeux npeomemos.

UCNONIL308AMb CBOLICEA
ceomempuyeckux gueyp ons
peuteHus 3a0ay
NPAKMUYEcKo2o xapakmepa u
3a0ay u3 opyeux ooracmei
3HAHUL

AJIrOpUTM peuicHu-d HE
CJICOy€eT ABHO M3 YCIOBUA,
BBITIOJIHATH HGO6XOIII/IMI)IC

JUIsL  peuieHus — 3aJaduu
JOTIOJTHUTEIIHLHBIE
MOCTPOCHHUS, HCCIIEI0BATh

BO3MOKHOCTh TTPUMEHEHHS
TeopeM H  GdopMyn IS
peIIeHHs 3a/1a4;

yMeTb (GOpMYIHpOBaTh U
JIOKa3bIBaTh

TreOMETPUIECKIE
YTBEPKACHUS,

BJIQ/IETh MOHATUSIMU
CTEpEOMETPHUH: npusMa,
napasuiesienumne],

NUpaMuJia, TETPadIp;

UMETh TpeACTaBleHuss 00
aKCHOMaxX CTEpPeOMETpPHH U
CIIEJICTBUSIX U3 HUX U YMETh

IMPUMCHATDH nx IIpu
PCLUICHUHU 3aJ1a4;

YMETh CTPOUTH  CCUCHUA
MHOT'OI'PAHHUKOB C
HCIIOJIb30BAHHEM

pa3IMYHBIX METOJIOB, B TOM
YHCJIe U METOJIA CJICOB;
UMETh TMpPEACTABICHUE O
CKPEUIMBAIOMINXCA MPSIMBIX
B MPOCTPAHCTBE U YMETh
HAaXOIHUTh yroi H
pacCTOsTHUE MEXIY HUMU;

umemv npeocmasienue o
paseepmre MHO202PAHHUKA
U Kpamuaiwiem nymu Ha
nosepxHoCmu
MHO202DAHHUKA,

umMemv npeocmasienue o
KOHUYECKUX CeYeHUsIX;
umMemv npeocmasienue o
Kacaowuxcsi — cgepax u
KOMOUHAyuu mes 8paujeHus
U ymemv NPUMEHSMb UX
npu peutenuu 3a0a4;
NPUMEHAMb NPU  PeuleHul
3a0au dopmyny
PACCMOSIHUSL OM MOYKU OO0
NAOCKOCMU;

e1a0emsn Pa3HbIMU
cnocobamu 3a0aHUsA
nPSAMOU  YPAGHEHUSIMU U
yMemb  NPUMEHSIMb — npu
peuenuu 3a0a4,
NPUMEHAMb NPU  PeuleHUl
3a0a4 U O00KA3amMenbCcmee
meopem 8eKMOPHbLI Menoo
U Memoo KOOpOUHam;
umems npeocmasieHue 00

akcuomax obvema,
NPUMEHSAMb Gopmynvl
00veM08  NPAMOY2071bHO20

napanienenuneod, NpusMbl
U nupamuovl, mempa’opa
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IIOBEPXHOCTEN Tell
OJINHAKOBOH (POPMBI
pa3IMYHOTO pa3Mepa;
COOTHOCHTH OOBEMBI COCYIOB
OJIMHAKOBOM (hOPMBI
pa3IMYHOTO pa3Mepa;
OIIeHUBaTh popmy
MPaBHILHOTO
MHOTOTpaHHHUKA TTOCIIe
CIIHJIOB, CPE30B M T.II.
(ompenensiTh KOJIMYECTBO
BEpIIMH, pedep U rpaHeit
MOJIy4EHHBIX
MHOTOTPaHHUKOB)

IIPUMEHATh  TEOPEMBI O
NapaJUIEIbHOCTH IPSIMBIX U

IIJIOCKOCTEN B
POCTPAHCTBE npu
peIIeHuN 3a1a4;

YMETH HPUMEHATH
napajuieIbHOe
HPOEKTUPOBAHNE e
n300paxeHus: puryp;
YMETH NPUMEHATH
HNEPIEHIUKYIAPHOCTH

IpPSIMOM M TUIOCKOCTU TIPH
pEILICHNN 3a]a4;

BIIAJICTh HNOHATHIMHU
OpPTOTrOHAJIBHOE
IIPOEKTUPOBAHMUE,
HAKJIOHHBIE U UX IPOEKLINN,
YMETb NPUMEHATh TEOPEMY
0 Tpex NEepIeHIUKYIsIpax
IIPY PELICHUN 3aJa4;

BIIQ/IETh MOHATHSIMU
paccTosiHue MEXIY
dburypamu B MpocTpaHCTBE,
oOmuit HEePIICHIUKYISP
JBYX  CKpEIIMBAIOIINXCS
MPSIMBIX u YMETh
MPUMEHSITh ux npu

pELICHUY 3a/1ay4;
BIIAJICTh TIOHATHEM  YIOJl
MEXKIY IpsIMOM U
IJIOCKOCTBIO U YMETh

npu peweHuu 3a0ay,
NpUMeHAmMb meopembl 00
OMHOUEHUAX 00beMOo8 npu
peuieHuy 3a0au,
npumensmv unmezpan O
8bIUUCTIeHU  00beMO8 U
nogepxHocmetl mer
8pawyeHus, BbIYUCTICHUS
niowaou cghepuueckozo
nosica u 00vemMa wapoeozo
cnosi;

umems npeocmaegieHue o

O0BUIICEHUSX 8
npocmpancmee:
NApanieibHoM — nepeHoce,
cummempuu

OMHOCUMENbHO NIOCKOCHU,
YEHMPANbHOU CUMMempU,
nosopome  OMHOCUMENLHO

npAMOot, GUHMOBOL
cummemput, ymemb
npUMeHsMb ux npu

peuteHuu 3a0au,

umems npeoCmasieHue o
nIOWAaou  OpmMo2OHANbHOU
npoexyuu,

umMemsb npeocmasieHue o

MpexzpaHHom u
MHO202DAHHOM —~ yeie U
NpUMeHsmo ceoticmea
NIOCKUX yanoe

MHO202PAHHO2O Yyeld npu
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IPUMEHSITh ero pu
peleHnn 3a1ay;

BIIAJICTh HOHATUSIMU
JBYIPAaHHBIA  YTOJ, YroJl
MEXITY IIJIOCKOCTSIMU,
NEepIEeHIUKYIIpHbIE
IIJIOCKOCTH u YMETh
IPUMEHSITh ux npu
pElIeHUH 3a/1ay4;

BIIAJIETh HOHATHSIMU
pu3Ma, napajuieiaenunes] u
IIPUMEHATD CBOMCTBA
napajuienaenuneaa npu
pelIeHny 3a1ay;
BIIAJIETh
MPSMOYTOJIbHBIN
napajuieaenunes u
MIPUMEHSATH €ro npu
pelIeHny 3a/1ay4;

BIIAJIETh MOHATUAMH
nMpamMuJa, BUAbl HUPAMMUI,
3JI€MEHTHI MIpaBUIILHOM
ApaMuU/Ibl u YMETb
MPUMEHSATH ux npu
pEILIEHNN 3a7ay4;

UMEThb IPEACTABICHUE O
TeopeMe Diinepa,
MpaBUIIbHBIX
MHOTOTpaHHHKAX;

BJIA/IETh
Iouiaau

IIOHATHUEM

MOHATHEM
MTOBEPXHOCTEU

peuieHuu 3a0au,
uUMemsb NpeoCmasieHusi o
npeobpazosaruu noooous,
comomemuu U ymems
NPUMEHAMb ux npu
peueHuy 3a0au,
yMemb peulams 3a0ayu Ha
niocKocmu Memooamu
cmepeomempu;
ymemb NpUMEHAMb
dopmynvt  0bvemos  npu
peuieHuu 3a0ay
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MHOT'OI'DAHHUKOB M YMETh
IPUMEHSITh ero pu
peleHnn 3a1ay;

BJIAJICTh IIOHATUSAMM Tella

BpAILICHUS (=P,
KOHYyC, 1ap U cdepa), ux
CceueHus u YMETh
MPUMEHSATD HuX pu
pEIIeHUY 3a/aY,

BJIAJCTh MOHATUSIMHA
KacaTelbHbIE TPSIMBIE U
IUIOCKOCTH n YMETh
MIPUMEHSATD H3 pu

pelleHnH 3a/ay;
UMETh TMPEACTaBICHUS O
BIIMUCAHHBIX M OMUCAHHBIX
cdepax U yMeTb IPUMEHSTh
UX [IPH pElICHUHU 3a]1aY;
BJIQ/IETh MOHATUSMU 00BEM,
00beMbl MHOTOT'PAaHHUKOB,
Tenl BpallleHUS U
MPUMEHSITh ux npu
peIlIeHnH 3a/a4;

UMETh TPEACTaBICHUE O
pa3BepTKe IWIMHApa W
KOHYCa, IUTOIIA/IH
MOBEPXHOCTH LWIMHApA H
KOHYCa, YMETb HPHUMEHSITH
UX IIPU PELIeHUH 33/1aY;
UMETh TPEACTABIEHUE O
wiomaau cdepsl U yMeTh
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MPUMEHSATD
pelieHny 3a1ay;
yMETh peliaTh 3aJadyd Ha
KOMOHHALIUU

ero pu

MHOTOTPAaHHUKOB U  TE€J
BpallleHHUS;
UMETh TpEACTaBIEHUE O

10100UM B IPOCTPAHCTBE U
yMeTh pelaTh 3aJaud Ha
OTHOIIEHHE O00BEMOB U
IJIOMIAZEH  MOBEPXHOCTEH
no1I00HbBIX (uryp.

B nosceounesnoti socusnu u npu

U3yyeHuu opyaux
npeomemos:

COCTaBJIATh c
UCITIOJIb30BAHUEM  CBOWCTB
TreOMETPUIECCKUX buryp
MaTeMaTU4YeCKUE  MOJCIH
TUIst peLIeHHsI 3ama4
NPaKTUYECKOTO Xapakrepa
U 33aJad U3 CMEXKHBIX
JTUCLUUIUIMH,  HUCCIIE0BaTh
MOJyYCHHBIC ~ MOJICNI |
UHTEPIPETUPOBATH
pe3ynpTaT

Bexmoput u
Koopounam
bl 6
npocmpanc
mee

OmnepupoBatb Ha 6a30BOM
YpOBHE MOHATHEM
JIeKapTOBBI KOOPIMHATHI B
IIPOCTPAHCTBE;

HaXOJUTh  KOOPAMHATHI

—  Onepuposamy NOHAMUAMU
oexapmosbl  KOOpOUHamvl 8
npocmpancmee, 8eKmop,
MOOYb  8eKMOpa, paGeHCmeo
8eKMopos, KOOpOUHAMbL
gekmopa, yaon medxncoy

Braanets IIOHATHUAMU
BCKTOPLI U UX KOOPAHWHATHI;
YMCTb BBITNIOJIHATH
OIcpalv HaJl BEKTOPaMHU,

HCIIOJIB30BaTh CKaJIIpHOC

,ZZOCWZ usitceHue pesylomamoes

pazoena ll;

HAXo00umbv obvem
napannenrenuneoa u
mempasopa, 3a0aHHbIX
KOOPOUHAMAMU ce0Ux
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BEPILIUH KyOa u 8eKmopamu, cKansapuoe MIPOU3BEICHUE BEKTOPOB 8EepUIUH,
MPSAMOYTOJIbLHOTO npouseeodeHue 8EKMOPO8, MIpY PEUICHUH 33]1aY; —  3a0asams nPAMYIO 8
napajienenuneaa KOJLIUHeapHbvle 6eKMopbl, MPUMCHSITh ypaBHEHHUE npocmpancmee;
—  HAxoo0umv paccmosiHue mMexcoy IUIOCKOCTH, dopmyny | — maxodoums paccmosmnue om
OeyM}l moy4xKkamu, Cymmy PacCTOAHUA MCXKIY MoyKku 00 NIOCKOCMU 8
BEKMOpPO8 U  NpouU3BeodeHue TOYKAMH, YpaBHEHHE cucmeme KOOpouHam,
eexkmopa Ha yucio, yeomn C(bepbl npu PCLICHUU | — nyaxoOums paccmostue
medxncoy 6eKmopamu, 3a1aq, MeHCOY CKPeUBaAOUWUMUCSL
cKanspuoe npouseeoerue, NPUMEHSATh  BEKTOPBI  H NPAMbIMU, 3A0AHHLIMU 8
packiaovleams — 8eKMop  No METOJ KOOpJIMHAT B cucmeme KoopouHam
08yM HEeKOJLTUHEeaAPHbIM MIPOCTPAHCTBE npu
8eKMopam, pEUIeHNH 3a1a4
—  3a0aeamov NA0CKOCHb
ypasHenuem 8  O0eKapmosol
cucmeme KOOpouHam,
—  pewamsv npocmeuwiue 3a0a4u
86e0eHUeM BEKMOPHO20 bazuca
Hcemopusa OnuceiBaTh  OTAENbHBIC | — [Ipeocmasnsame 8K1a0 WNmers npexacraBiaenue o | Jocmuodicenue pe3ynrbmamos
mamemamuk BBIJIAFOIIIHECS BbLOAIOUWUXCSL MAMEMAMUKOB 8 BKJIQJIC Belaronuxcs | pazoena |l
u pe3yJbTaThl, MOJYYCHHBIE pazsumue  mMamemMamuku U MaTeMaTUKOB B pPa3BUTHUE
B X0JIe pa3BUTHS UHBIX HAYYHBIX obnacmell; HayKH;
MAaTEeMAaTHKU KaK HAyKH; —  NOHUMAmMb POJib MAMEMAMUKU IMOHUMATh poib
3HaTh MPUMEPbI 6 paszsumuu Poccuu MaTeMaTUKd B Pa3BUTUHU
MaTeMaTHYEeCKHX Poccun
OTKPBITUM M UX aBTOPOB B
CBSI3M C OTEUYECTBEHHOM U
BCEMUPHOU UCTOPUEH;
MMOHUMATh pOJIb
MaTeMaTHUKd B Pa3BUTUU
Poccun
Memoowt [Ipumenars  usBectHble | — Hcnoavzosamo OCHOBHblE Hcrnonb30Batk  OCHOBHBIE | [Jocmudicenue pe3yromamos
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mamemamuk
u

METOJIbI TIPU  PEIICHUU
CTaHIAPTHBIX
MaTeMaTHYECKUX 3a/1a4;
3aMevarhb u
XapaKkTepUu30BaTh
MaTEMaTHYECKUE
3aKOHOMEPHOCTH B
OKpYyKarolen
IeHCTBUTEIILHOCTH,
MIPUBOJIUTH TIPUMEPHI
MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEN B
pupoJie, B TOM YHCIIE
XapaKTEPU3YIOLIUX
KpacoTy U COBEPILIEHCTBO
OKpYXalolllero Mupa u
MIPOU3BEICHUN HUCKYCCTBA

Memoobl 0oKazamenbCcmad,
npo8oOUMs  OOKA3AMENbCMEO
U BbINOIHAMb ONPOBEPICEHUE;
NpUMEHMb OCHOBHbLE
Memoovl peutenust
Mamemamu4eckux 3a0ay;

HA OCHOBE MAMeMamuyecKux
3AKOHOMEPHOCmeEl 6 Npupooe
Xapaxkmepuzoeams Kpacomy u
COBEPUIEHCINBO OKPYICAIOULE20

Mupa u npou3eeoeHuti
uckyccmea,

npUMEHAMb npocmetiuiue
npocpammusle  cpeocmea U
91eKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCTEMbL
npu peutenuu

MamemMamu4yeckux 3a0ay

METOJIbI  JIOKAa3aTeJIbCTBA,
MPOBOJUTH JI0KA3aTEIHCTBO
n BBITIOJIHATH
OIIPOBEPIKEHUE;
MMPUMCHAITDH OCHOBHBIC
METOAbI PCUICHUA
MaTeMaTHYeCKHX 3a]1a4,

Ha OCHOBE MaTE€MaTHYECKHX
3aKOHOMEPHOCTEN B
MPUPOAEC  XapaKTePU30BaTh
KpacoTy U COBEPLIEHCTBO
OKpY)Kalolllero  Mupa u
MIPOU3BEICHUI UCKYCCTBA;
MIPUMEHSITh MPOCTEUIINE
MIPOrpaMMHBIE CPEJCTBA H
3IEKTPOHHO-
KOMMYHHUKaIlMOHHbIE
CUCTEMBbl TpU  pELICHUU
MaTeMaTH4ECKHX 3a/1a4;

M0JIb30BaThCS
MPUKIIATHBIMH
porpaMMaMu u
porpaMMaMy CHUMBOJIBHBIX
BBIUMCIICHUN TUIS
MCCIIEeI0OBaHUS

MaTeMaTH4YeCKUX 00bCKTOB

pazoena ll;

NPUMEHAMb Mamemamuieckue
3HAHUSA K UCCTIe008AHUIO
OKpydHcalouje2o Mupa
(moOdenuposanue
@uzuueckux npoyeccos,
3a0a4u IKOHOMUKU)
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