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IHJIAHUPYEMBIE PE3YJIBTATBI
1. Ilnanupyemsbie pe3ysbTaThl OCBOCHUS yueOHOTO npeamera «MareMaThuka»
JInuyHOCTHBIE  pe3yabTaThl  OCBOEHHMSI  MporpaMMmbl  ydeOHOoro  mpeamera  «MaremaTuka»
XapaKTepU3YyIOTCH:

Fpa}KI[aHCKOG BOCIIMTAaHUC:

c(hOpMHUPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYaIOIIErocs Kak akTHBHOTO M OTBETCTBEHHOI'O YJIeHA
poccHuiickoro o0IecTBa, MPEACTaBICHHEM O MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHHUPOBAHHS
Pa3IMYHBIX CTPYKTYp, SIBJICHHM, MPOLEAYp IpaKIaHCKOTo oOuiecTBa (BBIOOPHI, OMPOCHl U TP.),
YMEHHEM B3aWMOJICHCTBOBATH C COLMAIBHBIMH MHCTUTYTAMH B COOTBETCTBUU C UX (YHKLUHUSMHU U
Ha3HAYCHHUEM.

HanI/IOTI/I‘lCCKOC BOCIIMTAHHUC:

c(OPMHUPOBAHHOCTBIO POCCUICKOM TIpakJaHCKOW MJIEHTHUYHOCTH, YB@KEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHMCKOM MAaTE€MAaTHKH, IEHHOCTHBIM OTHOLIEHHEM K JOCTHKECHMSAM POCCUMCKUX
MaTEMaTUKOB M POCCUHCKONW MaTeMaTHMYECKOW IIKOJbI, K HCIOJb30BAHHUIO ITUX IOCTUKEHUHN B
JPYTUX HayKaX, TEXHOJOTHUSX, Chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH POCCHUHCKOro Hapona; Cc(HOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MTOBE/IEHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUNH HAyKH
U JIeATEJIbHOCTBIO YUEHOT0; OCO3HAHNEM JINYHOT'O BKJIa/1a B IOCTPOEHHE YCTOHYHMBOIO OyayIIero.

DCTeTHYeCKOe BOCIIUTAHNE:

9CTCTUYCCKHUM OTHOIICHUCM K MUPY, BKIIIOYasd 3CTECTUKY MATCMATUYCCKUX 3aKOHOMepHOCTCﬁ, 06’beKTOB,
3aaay, pCIHCHPIfI, paCCY)KI[eHI/If/'I; BOCIIPUHUMYHBOCTEI0O K MAaTEMATUYCCKUM AaCIICKTaM Ppa3JInYHBIX
BUJ0OB UCKYCCTBaA.

dusnyeckoe BOCIHUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS NPUMEHSATh MaTeMaTHYeCKWe 3HaHUS B HMHTEpecax 370pOBOTO M
Oe3omacHOro oopasa *KM3HH, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3/I0POBBIO (340pPOBOE MMUTAHUE,
cOaaHCUPOBAHHBIN PEXKHUM 3aHATHH U OTIbIXA, peryisgpHas pu3nyeckas akTUBHOCTB); (PU3MUECKOTO
COBEPILIEHCTBOBAHUS, MPU 3aHATUSIX CIOPTUBHO-03J]0POBUTENLHOMN 1€SITEIbHOCTHIO.

TpynoBoe BocriuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOUS; HHTEPECOM K pa3IM4HBIM cdepam
npodecCHOHANBHON NEeATENbHOCTH, CBSI3aHHBIM C MATEMAaTHKON U €€ MPUIOKEHUSIMHU, YMEHUEM
COBEpIIaTh OCO3HAHHBIM BHIOOp OyyIIei mpodeccuu U peain30BbIBATh COOCTBEHHBIE KU3HEHHBIE
TUTAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY 00pa30BaHUIO 1 CaMOOOpPa30BaHUIO HA
MPOTSHKEHUH BCEH YKM3HH, TOTOBHOCTHIO K AKTHBHOMY YYacCTHIO B PEIICHUHU MPAKTHUUYECKUX 3a]1a4
MaTeMaTH4eCKO HapaBJIECHHOCTH.

DKOJIOrHYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO SKOJOTUYECKOW KYIbTYPHI, TOHUMAHUEM BIIUSHUS COLMATHHO-2KOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHME MPHUPOAHON M COLMAIBHOU Cpelibl, 0OCO3HAHUEM TJ100aIbHOTO XapakTepa
HKOJIOTHYECKHUX TPOOJIeM; OpUEHTallMell Ha MPUMEHEHHE MAaTeMaTUYECKUX 3HAHWM ISl PEIICHHUS
3aJa4 B 00JIaCTH OKpY’XKaoIleW cpefpl, MIAHUPOBAHUS TMOCTYNKOB U OLEHKH MX BO3MOKHBIX



IIOCJIEICTBUH ISl OKPYXKAIOILEH CPEIbI.

HCHHOCTI/I HAaY4YHOI'O ITO3HAHUA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIECTBEHHONW IPAKTHKH, [OHMMAaHUEM MAaTeMaTH4YeCKOM HayKM Kak cdepbl 4YeJI0BEeYeCcKOu
JESATENBHOCTH, ATANOB €€ pa3BUTHUS U 3HAUUMOCTH 11 pa3BUTHS HUBUIIN3ALMN; OBJIAJCHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTHYeCKOM KynbTypoll Kak CpeACTBOM IO3HAHMsS MHUPA; TOTOBHOCTBIO

OCYHICCTBIIATH ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTh HHAUBUAYAJIbHO U B I'PYIIIIC.

JINYHOCTHEIE:

dbopMUpOBaHHE OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHUIO, TOTOBHOCTb M CHOCOOHOCTH
00yyaroluxcs K cCaMOpPa3BUTHIO U caMOOOPAa30BaHUIO HA OCHOBE MOTHUBALIMU K OOYUEHUIO
U TIO3HAHWIO, BBIOOpPY JanbHEllIero oOpa3oBaHus Ha 0a3e OpPUEHTHUPOBKU B MHUPE
npopeccuii M TPOPECCHOHATBHBIX  MHPEANOYTEHUH, OCO3HAHHOMY IIOCTPOCHUIO
WHAUBUAYAIbHON TPAEKTOPUHU C YUETOM YCTOMYUBBIX O3HABATEIILHBIX HHTEPECOB;
(dbopMupOBaHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKW U OOIIECTBEHHOM MPAKTHUKH;

(dopMUpOBaHNE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIEHUHM U COTPYIHHYECTBE CO
CBEPCTHUKAMH, CTapIIMMU M MIIAJIIIUMHU, B 00pa30BaTEIbHOM, OOIIIECTBEHHO MOJIE3HOM,
yueOHO—HUCCIIeIOBATEILCKOM, TBOPUECKOM U IPYTUX BUJAX JIEATEIbHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIA B YCTHOW M MUCHMEHHOW pedH,
MOHUMATh CMBICII TIOCTaBJICHHOM 3a/aud, BBICTPAMBATh AapryMEHTAIUIO, TPUBOIHTH
PUMEPBI U KOHTPIIPUMEPHI;

IpeJCTaBIeHUe O MaTeMaTHYecKol Hayke Kak cdepe 4enoBeyecKoW AesATeNbHOCTH, 00
JTanax e€ pa3BUTHsA, O €€ 3HAUYMMOCTH JJIsl Pa3BUTHS LIMBUIIN3ALINN;

KPUTUYHOCTh  MBIIUICHUS, YMEHHWE  pAacClO3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

KpEaTUBHOCTh MBIIUICHUS, WHUIMATUBA, HAXOJYMBOCTh, AKTUBHOCTb IpPU PEIICHUU
anreOpanvecKux 3aaady;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yNbTaT yYeOHOH MaTeMaTH4YeCKONIesSTeIIbHOCTH;
CIIOCOOHOCTh K SMOIMOHAIBHOMY BOCHPHITHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad,
peleHui, paccyKaeHUN.

MeTal’lEeg!MeTHble:

YMEHHE CaMOCTOSITETIbHO IUIAHUPOBATh AIbTEPHATHBHBIC ITYTH JOCTIDKEHHS IENeH,
OCO3HaHHO BBIOMpaTh Hauboiee 3(deKTuBHbIE CMOCOObI pelIeHHs Y4eOHBIX U
MO3HABATENBHBIX 33/1aY;

YMEHHE OCYIIECTBIISATH KOHTPOJb TO pPE3YyIbTaTy W CHoco0y NIEHCTBUS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HE00XOAUMbIE KOPPEKTHBBI,

YMEHHUE aJIeKBaTHO OIIEHWBATh MPABMIIBHOCTh WIJIM OLIMOOYHOCThH BBINOJHEHHS Y4eOHOM
3ajauu, € 00bEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BOBMOXKHOCTHU €€ PELICHHUS;
OCO3HAaHHOE BIIA/ICHUE JIOTMUECKUMH JeHCTBUSAMH ONpeAeTeHUs MOHATHH, 0000IIeHus,
YCTQHOBJICHUSI AHAJIOTHH, KIACCU(PUKAIMA Ha OCHOBE CaMOCTOSATEIBHOTO BBIOOpPA
OCHOBAHUH M KPUTEPHUEB, YCTAHOBIICHUS POJOBUIIOBBIX CBSI3EH;

YMEHHE YCTaHABIMBATh IMPUUYUHHO-CIEJCTBEHHBIE CBSI3U; CTPOUTH JIOTMUYECKOE
paccyxIeHne, yMo3aKkitoueHune (HHIyKTUBHOE, e TyKTUBHOE U 110 aHAJIOTHH) U BBIBOJHI;
YMEHHE CO3/1aBaTh, IPUMEHITH U MPEoOpPa30BhIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA,
MOJIEJIA ¥ CXEMBI JUIsl pellieHHsI YUeOHbIX U MO3HABATEIbHBIX 337ay;

YMEHHUE OpraHMU30BbIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JESTEIBHOCTh C
yYUTEIEeM W CBEPCTHUKAMHU: OINPEHCNATh LEeNH, pacrpefeieHne (GYHKIUH Hu poseit
Y4aCTHUKOB, B3aMMOJICHCTBHE U OOIIHe CrocoObl pabOThl; YyMEHHE padoTaTh B TPYIIIE:
HAXOJHUTh O0IIee pelICHNEe U pa3peniaTh KOH(INKTH Ha OCHOBE COTJIACOBAHMS MO3UIHHA



1 yuéTa HHTE€PECOB; CIIyIIaTh NapTHEPA; GopMyTupoBaTh, apryMEHTUPOBATH U OTCTAUBATh
CBOE MHEHUE;
dbopmupoBanre y4eOHOW U OOIIETOJIB30BATEICKOM KOMIIETEHTHOCTH B 00JIaCTH

UCTOJNB30BaHUST  MH()OPMAIIMOHHO- KOMMYHUKAalMOHHBIX — TexHomoruit (MKT —
KOMIIETEHTHOCTH);

NepBOHAYAIIbHBIE TPEACTaBICHHUA OO0 HIeAX W METoJaX MaTeMaTHKu Kak 00
YHUBEPCAJIbHOM SA3BIKEC HAYKH U TEXHHUKHM, O CPEICTBE MOJCIUPOBAHHSA SABICHUN U
IIPOLIECCOB;

YMEHUE BUJETh MaTEeMaTHYECKYIO 3a/lauy B KOHTEKCTE NPOOJIEMHON CUTYyalluu B APYIHX
JUCLUIIIIMHAX, B OKPYKaIOLEH KU3HH;

YMEHHUE HaXOJUTh B Pa3IMYHBIX HCTOYHUKAX MHPOPMALIUIO, HEOOXOIUMYIO ISl PELICHHUS
MaTeMaTHYeCKUX Mpo0JieM, U MPEJICTABIATL €€ B MOHATHON (hopMe; NPUHUMATh pPELIeHHUE
B YCJIOBHUSX HENOJIHON M N30BITOYHOM, TOUHOU M BEPOSATHOCTHOU MH(POpMAIU;

YMEHHE TOHMMAaTh U MCIIOJIb30BaTh MaTEMAaTUYECKUE CPEJICTBA HAIVIAIHOCTHU (PUCYHKH,
YEepTEKHU, CXEMbI U Ap.) U1 WIUTFOCTPALUY, MHTEPIIPETAllUH, apTyMEHTALlUY;

YMEHUE BbIIBUT'aTh TUIIOTE3bI IPU PEIIEHUH yYEOHBIX 3a/1a4 M TOHUMAaTh HEOOXOAUMOCTh
UX IPOBEPKHY;

YMEHHE TPUMEHATh UHAYKTUBHbIE M JI€JYKTHBHBIE CIOCOOBI pPACCYXIECHUMN, BUIETbH
pa3IM4YHbIE CTPATETUU PELICHMS 3a/1ay;

IIOHMMAaHHUE CYIIHOCTH QJITOPUTMUYECKUX MPEANMCAHUNA YMEHHE JEWCTBOBaTb B
COOTBETCTBHUHU C MPEJIOKEHHBIM AJITOPUTMOM;

YMEHHE CAMOCTOSITEJIbHO CTaBUTBD 1I€JIM, BBIOUPATH U CO3J]aBaTh aJITOPUTMBI JJIs PELICHUS
Y4eOHBIX MAaTEeMaTHIECKUX MPOOIIeM;

YMEHUE IIJIAHUPOBATh U OCYILECTBIIATH JEATEIBHOCTD, HAIPABICHHYIO HA pELICHUE 3a/1a4
HCCIIEA0BATENIBCKOI0 XapaKkTepa.

IlpenverHepie:

Hpe,Z[MeTHLIC PE3yabTaTbhl OCBOCHUSA MHTCTPHPOBAHHOI'O KypCa MAaTCMATHKU OPHUCHTUPOBAHBI

Ha (OPMUPOBAHHUE LIECJOCTHBIX MPEICTABICHUNH O MUPE U OOIIEH KYJIbTYyphl 00yUYaIOUIUXCS MyTEM
OCBOCHHS CUCTEMATUYCCKMX HAYYHBIX 3HAHUH U CIIOCOOOB JICHCTBUI Ha METAIIPEIMETHONH OCHOBE,
a TpeAMETHBIE Pe3yIbTaThl OCBOCHUS Kypca MaTeMaTHKH Ha 6a30BOM YPOBHE OPHEHTHPOBAHBI Ha
o0ecrieueHre MPEUMYILIECTBEHHO 0011e00pa30BaTeNbHON U OOIICKYJIbTYPHOH MOATOTOBKUA. OHU
MIPEATOoJararoT:

c(OpPMHUPOBAHHOCTD NPEACTABICHUH O MAaTEMaTHKE KaK YaCTH MUPOBOM KyJIbTYPBl H O MECTE
MaTeMaTHKH B COBPEMEHHOM LUBUIN3AINH, O CII0CO0aX ONUCAHMS HA MAaTEMaTHYECKOM SI3bIKE
SIBJICHUM PeaJIbHOIO MUPAa;

c(OpPMHPOBAHHOCTD MPEICTABICHUH O MATEMAaTHYECKHUX MMOHATUAX KaK O BAKHEHIITNX
MAaTE€MAaTUYECKUX MOJENAX, TO3BOJISIONINX ONUCHIBATG U U3Y4aTh Pa3HbIC IIPOLIECCHI U SIBIICHMUS,
MMOHWMAaHUE BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUSI MATEMAaTHYECKUX TEOPUH;
c(OPMHUPOBAHHOCTH MOHSATHWHOTO armapaTa [0 OCHOBHBIM pa3JieiaM Kypca MaTeMaTuKy; 3HAaHUN
OCHOBHBIX TeopeM, (GOPMYII 1 YMEHUS UX MIPUMEHSITh; YMEHHUS JIOKA3bIBATh TEOPEMBI.

BJIaJICHUE METOJAaMU J0KA3aTENbCTB U AITOPUTMOB PELICHUS; YMEHUE UX IPUMEHATH, [IPOBOJUTH
JIOKa3aTeNIbHBIE PACCYKICHHS B XOZ€ PEIICHNUS 3a/1a4;

BJIaJICHUE CTAHIAPTHBIMH IPUEMAMU PEILLEHUS PALIMOHAIBHBIX U UPPALUOHAIIBHBIX,
II0Ka3aTeJIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI 1 HEPABEHCTB, UX CUCTEM;
HCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YUCIIE IS IIOMCKA IIyTH PELICHUs U
WJUTFOCTPALIMK PELICHHS YPABHEHUI 1 HEPABEHCTB;

c(OpPMHUPOBAHHOCTD MPEACTABICHHH 00 OCHOBHBIX MOHATHAX, HAEIX U METOJIaX
MaTEeMAaTHYECKOTO aHAIIN3a;

c(OPMHUPOBAHHOCTD MPEICTABIICHHH O MPOIIECCaX U SBJICHUSIX, IMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHpPE, 00 OCHOBHBIX MOHSATHSIX
3JIEMEHTApHOM TEOPUHU BEPOSITHOCTEN;

c(OpPMHUPOBAaHHOCTb YMEHHI HAXOJUTH U OLICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITHI B
MIPOCTENIINX MIPAKTHYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKH CITy4YallHbIX BEJIMYNH;
BJIaJICHUE HABBIKAMU UCIIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM IIPU PELIEHUU 3aa4.
BIIaICHAE T€OMETPUUECKON TEPMUHOJIOTHEH, KIFOUEBBIMH ITOHATHAMH, METOAAMHU U IPUEMAMH;



—  BJIaJIcHUC OCHOBHBIMH MTOHATUSAMU O TUIOCKUX U IPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTypax,
AX OCHOBHBIX CBOMCTBAX;

—  cOpMUPOBAaHHOCTh YMEHHUS PACIIO3HABATh HA YEPTEXKAX, MOACISAX U B pealbHOM MHPE
reoMeTpuyecKue (GUrypsr;

— TpUMEHEHHE W3YYEHHBIX CBOWCTB T€OMETPUIECKHUX GUTYP U (POPMYIT UIS pereHIs
TCOMETPHUYCSCKUX 33J1a4 U 3a/1a4 C MPAKTHYECKUM COZCPKAHUEM;

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA 110 PA3JIEJIAM

Ba3oBblii ypoBeHb

Pa3nen BoinyckHUK HayYuTCs BbInycKHUK MOJTYyYUT BO3MOKHOCTb
HAYYUThCS
Dj1eMeHTBI OnepupoBath Ha  0a30BoM  ypoBHe | Onepuposams  HOHAMUAMU:  KOHEUHOe
TeopuH MOHATHSAMHU: KOHEYHOE MHOJKECTBO, | MHOXMCECBO,  JNeMeHmM  MHOMCecmad,
MHOKECTB M | DJIEMCHT  MHOXECTBA,  IOIMHOXECTBO, | NOOMHONICECHEO, nepeceyenue u
MaTeMaTH4YecK | IepeceueHne W OOBEJUHEHHE MHOMECTB, | 00beOUHeHUe — MHONCECMS, yucnosvie
0ii JIOTHUKHU YHCJIOBBIE MHOMKECTBA Ha KOOPAMHATHOM | MHOXMCECM8a HA KOOPOUHAMHOU NPAMOL,
NPSIMOM, OTPE30K, HHTEPBAJ; ompe3oK,  UHMep8Aan,  HOJYUHMEPEAI,
OlepUpoBaTh Ha  0a30BOM  YPOBHE | APOMEJCYMOK C  GbIKOAOMOU  MOUYKOU,
MOHATHSMU:  YTBEPXKACHUE, OTPHUIAHUE | epaduueckoe NpeocmasieHue MHOMCEeCms
YTBepXK/ICHUSA, WCTUHHBIE W  IJIOXKHBIE | HA KOOPOUHAMHOU NJIOCKOCIU,
YTBEPKICHUS, MpUYHHA, CIIEZICTBUE, | ONEpUpO8ams HOHAMUAMU: YMEEPIICOeHUe,
YACTHBIN CiIy4ail OOIIEero YTBEPXKICHUS, | ompuyanue YmeepiCcOeHus, UCMUHHble U
KOHTPIIPUMED; JIOJHCHble VMBepHCOeHUs, npUYUHA,
HaXOIUTh TMepeceyeHne W OOBEAWHEHHE | cledcmeue, UYACMHuLL  Ccaydal  obuje2o
JIBYX MHOECTB, MPEICTABICHHBIX | YMeepicOenus, KOHMpnpumep, npogepsimy
rpadudecky Ha YUCIOBOH MPSMOIA; NPUHAONEHCHOCMb DNIEMEHIA MHONCECBY,
CTPOUTH HAa  YHUCIIOBOH  TPSAMOH | Haxooums nepeceyenue u o0bOveouHenue
MOJIMHOKECTBO  YHMCJIOBOI'O  MHOXKECTBA, | MHOMCECM8, 8 MOM YUce NpedCcmasieHHbIX
3aJIaHHOE TTPOCTEUIITUMHE YCIOBHUAM, epaguuecku Ha HUCIOB0U HPAMOU U HA
pacro3HaBaTh JIOXKHBIE YTBEPIKIEHUS, | KOOPOUHAMHOU NIOCKOCU,
OIMMOKH B pAaCCYXKJCHUSAX, B TOM YHCIIEC | POGOOUMb QOKA3AMENbHbIE PACCYICOCHUs
UCIIOJIb30BaHHEM KOHTPIPUMEPOB. ons 000CHO8aAHUA UCIMUHHOCTNU
B nosceonesnotl sicusnu u npu uzyuenuu YMBepiHCOeHULL.
Opyaux npeomemos: B nogceonesnotl scusHu u npu uzydeHuu
WCIIOJIb30BaTh YHCIIOBBIE MHOYKECTBA Ha opyaux npeomemos:
KOOPIMHATHOM NPSAMOM JUIs OTMCAHUS UCNONIL308AMb YUCTOBbIE MHOJICECMBA HA
peaIbHBIX TPOLECCOB U SBJICHHI; KOOpOUHAmMHOU npAMoU u Ha
NPOBOJUTH JJOTHUYECKUE PACCYKIACHUS B KOOp()uHamHOZZ njiockocmu OJZ}Z onucarus
CUTYyalUSIX TOBCEAHEBHOMN XKU3HU DeanbHbIX NPOYECCOB U AGNEHUL
npo8oOUMb QOKA3AMENbHBIE PACCYHCOEHUS
8 CUMYayusax NO8CeOHeBHOU HCUHU, NPU
peuteruu 3a0ay uz Opyeux npeomemos
Yucaa u | OmepupoBath Ha  06a3oBoM  ypoBHE | C800600HO  onepupogamv  NOHAMUIMU.
BbIPasKeHHSA NOHATHAMHU: 1EJ0€ 4YHCIO, JeIMMOCTb | yenoe yuco, oenumocmao yucer,
yrcesl, OOBIKHOBEHHAsl poOb, NECATHUYHAS | 0ObIKHOGEHHAA Opobb, decamuunds Opooy,
JpoOb, panoHaIbHOE YHCIIO, | PAYUOHATbHOE — YUCNO,  NPUOTUINCEHHOE

npuOMMkEHHOE 3HAYCHHWE 4YHUCIA, 4YacTh,
JI0J151, OTHOLICHUE, POILIEHT, MOBBILICHUE U
MIOHW)KEHUE Ha 3aJJAaHHOE YUCIIO TIPOLICHTOB,
MacmiTad; onepupoBaTh Ha 6a30BOM YpOBHE
MOHSATHAMU: norapudm qucia,
TPUTOHOMETPUYECKAs OKPY>KHOCTb,
rpajycHas Mepa yria, BeJWYWHA YIJa,
3aIJaHHOTO TOYKOH Ha
TPUTOHOMETPUYECKOW OKPYXKHOCTH, CHHYC,
KOCHHYC, TAaHICHC W KOTaHIeHC YTJOB,

3HAYeHUe YUCLA, Yacmn, 00Jisl, OMHOUEHUe,
npoyenm, nogvluieHue U NOHUNCCHUE HA
3a0aHHOe YUCTIO NPOYEHMO08, Macuumao,
npueooOUms NPUMEPbl YUcel ¢ 3a0aHHbLIMU
ceoliCMBamu OeTUMOCIL;

onepuposamsv — NOHAMUAMU.  Jl02apudm
yycna, MpUSOHOMEMpPUYecKas
OKPYJICHOCTb, PAOUAHHASL U  2PAOYCHAsL
Mepa yena, eenuyuna yand, 3a0aHHO2O0
mouxou Ha MpUSOHOMemMpU4ecKou




MMEIOUINX POU3BOJIEHYIO BEINUNHY;
BBINOJIHATh apu(METHUECKHUE IEHCTBHUS C
LENBIMU U PAllHOHAJIEHBIMA YHCIIaMU;
BBITIOJTHSATH HECIIOXKHBIE TPeoOpa3oBaHusI
YHUCIIOBBIX  BBIPAXCHHH,  COACPIKAIIMX
CTENEHHU YHCel, JIMOO KOPHU M3 YHCEl,
nubo JorapuMbl YMCEN; CPaBHUBATH
panvoHaNbHBIE YHCIa MEXIy COOOH;
OLICHUBATH u CPaBHHBATH c
palOHAIBHBIMY YMCIIAMU 3HAYEHUS LEIBIX
CTENEHEH 4Hcell, KOpHEH HaTypallbHON
CTEIIEHH W3 YHCe, Jorapu(MoB uucen B
MIPOCTBIX CIyYasX;

n300paxaTh TOYKAMH Ha YUCIIOBOH MPsIMOii
LeJIble U PALMOHAIbHBIE YHUCIIA;
M300pakaTh TOYKAMHU Ha YHACIOBOH MPSIMOIL
L[EJIbIE€ CTEIEHU YMCell, KOPHU HATypAJIbHON
CTETIEHHN U3 4YHMCell, Jorapu(Mbl Yrcen B
MPOCTBIX CIyYasX;

BBINIOJIHATDh HECIIOXKHBIE MNpeoOpa3oBaHUs
LEJNbIX u IpoOHO-palMOHATILHBIX
OYyKBEHHBIX BBIPAKCHUI;

BBIpaXaTb B MPOCTEHINMX Clydasx U3
PABEHCTBA OJIHY IIEPEMEHHYI0 Yepe3IpyTrue;
BBIUMCIISITh B MPOCTBHIX CIy4asX 3HAUEHUS
YHCIOBBIX M OYKBEHHBIX BBIPAXKCHUII,
OCYIIECTBIISISI HEOOXOAUMBIE TIOJCTAHOBKU
1 ipeoOpa3oBaHuUs;

n300paxaTh CXeMaTUYeCKU YToJl, BeTUUnHA
KOTOpOTO BBIpayKEHA B Tpajycax;
OLICHMBaTh 3HAaKUM CHHYyCa, KOCHHYCAa,
TaHT€HCa, KOTAHT'€HCA KOHKPETHBIX YITIOB.
B nosceonesnoii ocusnu u npu uzyuenuu
Opy2ux yueOHvIX nPeomMemos.

BBITIOTHATH BBIYUCIIEHUS TIPU PEIICHUN
3a/1a4 MPaKTUIECKOTO XapaKTepa;
BBITMIOJHATh IPAKTHYECKUE pacueTsl ¢
UCTIOJIb30BaHUEM TpU  HEOOXOAMMOCTH
CIIPABOYHBIX MaTepUaoB u
BBIUHCIIUTEIBHBIX YCTPONUCTB;

COOTHOCUTh peasibHbIe BEJIMYMHBI,
XapaKTePUCTUKH OOBEKTOB OKPYKAIOIIETO
MHpPa € UX KOHKPETHBIMH YHCIIOBBIMU
3HAYEHUSIMU,

HCII0JIB30BaTh METOIBI OKpPYTJICHUS,
OpUONKEHUST M MIPUKUAKK TPU PELICHUH
MIPAKTUYECKUX 33]1a4 TIOBCEAHEBHOM KU3HU

OKDYICHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2eHC y2lios, UMerouWux npouU38oabHyI0
BENUYUHY, HUCAA € U T, BbINOJHAMDb
apugmemuueckue  Oelicmeus,  couemas
YCMHble U NUCbMEHHble NpuemMbl, NPUMEHSIS
npu  HeoOX0OUMOCMU — BbIYUCTUMNENbHbLE
ycmpoiicmaa,

HAXO0O0UMb 3HAYEHUsT KOPHSA HAMYPATbHOU
Cmenenu, CmeneHu ¢ PAyUOHALIbHbIM
nokaszamenem, nozapugma, Ucnonv3ys npu
HeobxooumMocmu BLIYUCTUMETIbHBIE
ycmpoucmea,

N0b308AMbCA OYEHKOU U NPUKUOKOU Npu
NpAaKmMu4ecKux pacyemax,

npoOOUMY NO U3BECMHBIM (OPMYIaAM U
npasuiam  npeobpazoéaHusi  OYKGEHHbIX
BLIPAdCEHUL,  BKIIOUAIOWUX  CeneHu,
KOpHU, Jocapugmol u
mpu2oHomMempuieckue QyHKyuu,
HAX00umb  3HAYEHUs  YUCI0bIX U
OVKBEHHVIX — GbIPAJNCEHUU,  OCYUWeCTEIss
Heobxooumble NnOOCMAHOBKU u
npeobpazosanus;

uzobpasxcamo cxemamuyecKku yeoi,
BEUYUHA KOMOPO2O GbIPAICEHA 8 2PAOYCAX
U paouanax,

UCNONIL308AMb peuwieHuy  3a0ay
mabauuHvle 3HAYEeHUs.
MPULOHOMEMPULECKUX DYHKYULL Y208,
8bINOHAMb NEPe8o0 GeIUMUHBL Veld U3
PAOUAHHOU Mepbl 8 2PACYCHYIO U 0OPAMHO.
B nosceonesnou scuznu u npu uzyuenuu
Opyeux yueOHvlx npeoMemos.

BLINOMHAMb ~ OelCmeUsi € YUCTO8bIMU
OaHHLIMU npu peuternuu 3a0au
NpAKmMuYecKkoeo Xxapakmepa u 3a0ad u3
Pasnuunblx obnacmetl 3HAHUL, UCHONbL3YS
npu Heobxooumocmu cnpasouHvle
Mamepuanvl u BLIYUCTUMNENbHbLE
ycmpoiicmea,

OYeHUusamy, CPasHU8amsv U UCHOIL3068AMb
npu  pewleHuUU  NPAKMUYECKUX — 3a0ay
YUCNIOBble 3HAYEHUS PEealbHbIX GeNUUUH,
KOHKpemHble YUCN08ble XAPAKMEPUCMUKU
00bEKMO08 OKPYIHCAIOUIE20 MUPA

npu

YpaBHenns u
HepaBeHCTBA

Pemats JIMHEWHbIE YPaBHEHUSA u
HEpaBEHCTBA, KBA/IPATHBIC YPAaBHECHUS,
pemath  JorapupMHUYECKUe  YpaBHECHUS
Buna log o (bx + ¢) = d m mpocreiimmue
HepaBeHcTBa Brja 10g 2 X <d;

pelaTh MoKa3aTebHbIC ypaBHEHHs, BHA
a”™*°=d (rze d MOXKHO TIPEACTABUTH B BUJIC
CTENICHNM C OCHOBaHMEM a) M IpOCTEeHIIHe

HepaBeHcTBa Buga @ <d (rae d MOXHO

Pewams payuonanvuvie, noxazamenvbHole u
noeapupmuveckue VpagHeHus u
Hepasencmaa, npocmetiuiue
UPPAYUOHATIbHBIE U MPUSOHOMEMPULEeCKUe
VDABHEHUsl, HePABEHCMBA U UX CUCTEMbL,

UCNOIBb3068AMb MemoOobl peuterus
VPAGHEHULL: npuseoenue K 8uUdy
«MpouzeedeHue  pasHo  HYMO» Ul
«uacmmoe  pagHO  HYAIOY,  3aMeHa




NPEACTABUTH B BUJIE CTETIEHH COCHOBAaHHEM
a);.

NPUBOIUTH HECKOJIIBKO HPUMEPOB KOpHEH
MPOCTEHIIEro TPUTOHOMETPUYIECKOTO
ypaBHEHUS BUa: sin X =@, COS X = @, ig X =
a, Clg X = a, rae a — TabIMYHOE 3HAYCHUE
COOTBETCTBYIOIEH  TPUTOHOMETPUUECKOU
(dhyHKIMN.

B nosceonesnoii scusnu u npu uzyuenuu
Opyaux npeomemos:

COCTaBIIATh W peliaTh ypaBHCHUS U
CHUCTEMBl  YpaBHCHHH TIpU  pEIICHUU
HECJIOKHBIX IPAKTUYECKUX 3324

NnepeMeHHbIX,
UCNOIb308AMb MEMOO UHMEPB8AN08 O0Jis
peutleHuss  HepaseHcms,  UCHONb306aMmb

epaguueckuli Memoo 0/ NPUOIUINCEHHO2O
peuleHust ypaeHeHUll U HepaGeHCme;
u300padicamos Ha MpPUSOHOMEMPUYECKOU
OKDYIICHOCIU ~— MHONCECMBO  peuleHull
npocmeuuux MPULOHOMEMPUUECKUX
YPAGHeHUll U HePABEeHCME;

BbINOIHAMbG 0MOOP KOPHEU YPAGHEeHU Uil
peueHull HepaseHcms 6 COOMEEMCmeUU ¢
OONONHUMENILHIMU VCIOBUAMU u
02PAHUYEHUSAMU.

B noscednesnotl scusHu u npu usyyeHuu
Opyeux yueOHvIX nPeoMemos:

cocmasusimy U peulamv — YpAeHeHus,
cucmembvl YpaeHeHull U HepaseHCmea npu
pewlenuy  3a0a4  Opyeux  yyeOHbIX
npeomemos;

UCNOTL306AMb YPAGHEHUSI U HEPABEHCMEA
01 NOCMpoeHus U UCCIe008aAHU
npocmeuwux Mamemamuyeckux mooeneti
PeanbHuIX  cumyayuti  uiu  NPUKIAOHbIX
3a0ay;

yMemb  UHMEPNPEMUpO8ams NOJYYEHHbL
npu pewienuy ypasHeHusl, HepaseHcmea unu
cucmemvl  pesyibmam, OYeHUusamv e2o
npagoonooodue 8 KOHmMeKCme 3d0AHHOU
PeanvbHOU CUmMYayuu Ui NPUKIAoOHOU
3a0auu

DOyHKINH

OnepupoBate Ha  0a30BOM  ypOBHE
MOHSATHSIMHU: 3aBUCHUMOCTD BEJINYHH,
(GyHKIMS, apryMeHT U 3HaueHue (QpyHKIUH,
0o0JlaCTh  ONpENeNeHus] ¥ MHOXKECTBO
3HA4YeHUH (QyHKIMH, TpaduK 3aBUCHMOCTH,
rpadpuk  QyHKOMH, HYIH  QYHKIHH,
HPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHHWE HA YHCIOBOM IPOMEKYTKE,
yObIBaHWE Ha YHCIOBOM MPOMEXYTKE,
HauOoJblliee W HaWMEHbIIEe 3HAUCHHE
(GYHKIIMM HA YHCIOBOM  IPOMEXKYTKE,
nepuoanueckas QyHKUUS, IEPUOL;

omepupoBaTh ~Ha  0a30BOM  ypOBHE
MOHSATHSIMHU: mpsiMmast  u  oOparHas
MPONOPIUOHATBHOCTh JMHEHHas,
KBaJpaTHU4yHas,  Jiorapupmuyueckas u
MOKa3aTesbHas ¢byHKINY,
TPUTOHOMETpPUUECKUE (QYHKLIUH;

pacmo3HaBaTth TpaduUKd  IIEMEHTApPHBIX
¢dbyHKUMi: psiMOH u oOpaTtHo
MPONOPLMOHAIBHOCTH, JIMHEHHOM,
KBaJ[paTUYHOH,  Jorapupmuyeckoir U
NOKa3aTeNIbHOU byHKUMH,
TPUTOHOMETPUUECKUX (PYHKIIMIH;

COOTHOCUTh  IpadUKH  3JIEMEHTapHBIX
¢$hyHKUMit: psIMOHN u oOpatHoi

Onepuposamsv NOHAMUAMU. 3A6UCUMOCIHD
genudUt, PYHKYUs, apeymeHm u 3HaueHue
@yurkyuu,  obnacme  onpedeneHus U
MHOJICECMB0 3HA4eHUll (ynKyuu, 2pagpux

3asucumocmu, epaux  Qyukyuu, HyIu
@yHryuu, NPOMENHCYMKU
3HAKONOCMOSHCMEd, — 803pACMAHUE  HA

YUCIO6OM  NpoMedicymKe, yOvbleaHue Ha
YUCTOBOM NpoMedcymKe, Hauboavuee u
Haumenbuiee  3HayeHue  QYHKYuu  Ha
YUCTIOBOM NPOMEdICYMKe, NePUOOUYeCcKas
@yuKyus, nepuoo, yYemuas U HeuyemHas

@Qyukyuu,  onepuposamv  NOHAMUIMU.
npAMas u obpamnas
nponopYUOHANbHOCY, JAuHetinas,
KeaopamuuHnas,  Jjgo2apugmuveckas U
noxazamenvHas Pynryuu,
mpucoHomMempuiecKue dynxyuu;
onpedensimb  3HAYeHUe  (YHKyuu - no

SBHAUEHUI0 apeymenma Npu  PAa3IuYHbIX
cnocobax 3adanusi QyHKYuu, CmMpoums
epapuKu U3yHEeHHbIX PYHKYUIL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX
cydasix  no  Qopmyie  nogeoenue U
ceolicmea pyHKyuil, HaxXooums no 2paguxy
@yukyuu  HauborbUiue U  HAUMEHbULUe




MPOMOPLUOHATBHOCTH, JTUHEHHOM,
KBaJpAaTHIHOW,  JIOTApUIMHUSCKOH |
MTOKa3aTeTbHON (GyHKIHIA,
TPUTOHOMETPUYECKUX GyHKIHI c

(dbopMynaMu, KOTOPHIMH OHH 3a/1aHEI;
HaXxOOUTh TI0 TpapuKy NPUOTMHKEHHO
3Ha4YeHUs PYHKIHUHU B 3a/IaHHBIX TOYKAX;
ompenenaTs Mo  Tpaduky  CBOICTBa
GbyHKIIIH (maymm, MIPOMEKYTKH
3HaKOMOCTOSIHCTBA, MIPOMEKYTKH
MOHOTOHHOCTH, HanOoJbIINE "
HAMMEHBIINE 3HAYCHHS | T.I1.);

CTpOUTh  O3CKM3  rpaduka  (yHKIHH,
yIIOBIIECTBOPAIOLICH MPUBEICHHOMY Habopy
ycaoBuil  (IPOMEXYTKH — Bo3pacTanust [
yObIBaHUS, 3HaUeHNE (DYHKIIMU B 3aIaHHOM
TOYKE, TOUYKH IKCTPEMYMOB U T.1.).

B nosceonesnoii scusnu u npu usyuenuu
Opyaux npeomemos:

ompenensiaTh 1Mo rpadukaM  CBOWCTBA
peambHBIX TMPOLECCOB U 3aBHCUMOCTEH
(Hanbonplive ¥ HaUMEHbBLINE 3HAYCHUS,
MPOMEKYTKH BO3PACTaHUS B yObIBaHUS,
MPOMEKYTKH 3HAKOMIOCTOSIHCTBA U T.I1.);
HWHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHON NPAKTUUECKOU CUTYALINH

acku3  epaghuxa
yoosiemsaopsouel
npugeodeHHoMy Habopy yenosutl
(npomedcymku  803pacmanus/yovieanus,
3HaQueHue QYHKYuu 6 3a0aHHOU MOUKe,
MOYKU IKCMPEMYMOB, ACUMNIMOMbL, HYIU
@dyHryuu u m.o.);
pewiams VpagHeHus, npocmetiuiue
cucmemyl ypasHeHull, UCNOAb3Ysl CEOUCMEA
Gynryuti u ux epaguxos.
B nosceonesnoii scusnu u npu uzyuenuu
Opyeux yueoHvlx npeoMemos.
onpeoensimb no cpaguram u UCHOIbL308aMb
0Jis1 peutetst NPUKIAOHBIX 3a0ay C8OUCMEd
PEeanbHbIX  Npoyecco8 U 3asUCUMOCmell
(Haubonbuiue u HauMeHbUIUE 3HAYEHUS,
NPOMENCYMKU  B803PACMANUsL U YObIBAHUS
Pynryuu, NPOMENCYMKU
3HAKONOCMOSIHCMBA, ACUMIMOMbL, NEPUOO
umn.);
UHmMEPNPemupo8ams ceoticmaa 8
KOHMeEKCme KOHKPEmHOU NpaKmuieckol
cumyayuu,
onpedensimsv no epaguxam npocmeuuiue
xapaxmepucmuxu nepuooudecKux
npoyeccog 8  Ouonoeuu, - IKOHOMUKE,
My3vblKe, paouocssisu u op. (amniumyod,
nepuoo u m.n.)

3HAYEeHUs.,
Gdynrkyuu,

cmpountsv

JIeMEeHThI
MAaTeMAaTHYeCK
0ro aHaJIM3a

OmnepupoBath ~ Ha  0a30BOM  ypOBHE
MNOHATHSIMU: TPOU3BOAHAs (QYHKUUH B
TOUKE, KacaTejbHas K rpaduky (yHKUUH,

Mpou3BOIHAS (DYHKIINY;
ONPENENsATh ~ 3HA4YeHHWE  MPOWU3BOJHOU
(GyHKIIME B TOYKE TIO H300pKEHUIO

KacaTeJIbHON K TpaduKy, NPOBEACHHOH B
9TO# TOUKE;

pelaTh HeCJIOXKHbIE 331a4l HAIIPUMEHEHHUE
CBSI3U MEXTY MIPOMEXYTKaMH
MOHOTOHHOCTH M TOYKaMH D3KCTpeMyMa
$yHKIMH, ¢  ONHOH  CTOPOHBI, U
MPOMEKYTKaMH  3HAKOIOCTOSHCTBA |
HYJSIMH TIPOU3BOJHOW 3TON (QYHKIUH — C
JIpYrou.

B nosceonesnoil orcusnu u npu usyyenuu
Opyaux npeomemos:

TIOJIB3YSICh rpadukamu, CpaBHHBATH
CKOPOCTH BO3pacTaHus (pocrTa,
MOBBILICHHUS, YBEIMYCHUS W T.[.) WJIH

cKopocTu yObIBaHWs (TIQACHMSI, CHIDKEHUS,
YMEHBIIIECHUS U T.I.) BETUYHH B PEaATbHBIX
mporueccax;

COOTHOCHUTH TpaUKH peaTbHBIX TPOIIECCOB
A 3aBHCHUMOCTEH C WX OIHUCAHUSIMU,
BKJIIOYAIOIIUMU XapaKTEPUCTUKH CKOPOCTHU

n3MeHeHus:  (OBICTPBI  POCT, IUIABHOE
TTOHMKCHHUE | T.I1.);
WCTIOJIb30BaTh rpaduku peaTbHBIX

Onepuposamv HOHAMUAMU. NPOU3BOOHASL
@QyHKyuu 8  MouKe, KACAMENbHAS K
epaduxy ghyHKyuu, npou3800HAs PyHKYUU,
BLIYUCTAMb — NPOU3BOOHYIO  OOHOUIEHA,
MHO2OUNEHA, K68a0pammo2o KOpH3,
NPOU3BOOHYIO CYMMbL (DYHKYUIL,
BLIUUCTAMb NPOU3BOOHDLE IJIEMEHMAPHBIX
@yHKYULL U UX KOMOUHAYUL, UCTIONIb3YSL
CNPasovHble MAMePUabl;

uccnedoeams 8 NPOCMEUUUX — CIyHasx
@yHKYUU HA MOHOMOHHOCMb, HAXOOUMb
Hauborbie U HAUMEHbUUEe 3HAYEeHUs!
@yHKYUL, CMpoums 2paguKu MHO2OYNIEHO8
U npocmeuux payuoHaIbHbiX QYHKYUll C
UCNOTL308AHUEM annapama
MAMeMamu4ecKo20 ananu3sa.

B nosceonesnoii sorcuznu u npu uzyuenuu
Opyaux yueoHvIX npeoMemos:

pewiams npuKiaoHvle 3a0auu U3 6uoI02Ul,
Qusuku, XuMUY, SIKOHOMUKU U OPYUX
npeoMemos, Ces3anHble ¢ UCCIe008aHUEM
XAPAKmepucmux — peaibHbIX — NPoYeccos,
HaxoocOeHuemM HauboNLUUX U HAUMEHLUIUX
3HAYeHUll, CKOPOCMU U YCKOPEHUS U M.N.;
UHmMepnpemuposamy nONyYeHHble
pe3yabmamol




MPOIIECCOB  JISL  PEIICHUS  HECJIOXHBIX
MPUKJIATHBIX  3a7ad, B TOM  YHCIE
orpeaensisi o rpaduKy CKOPOCTh X0aa
mporiecca

Craructuka u | OnepupoBatb Ha  0a3oBOM  ypoBHE | Mmemsb npedcmagienue 0 OUCKPEMHbIX U
Teopus OCHOBHBIMU OIMCATENIbHBIMU | HENPEPLIGHBIX — CAVHAUHBIX  GENUHUHAX U
BEPOSITHOCTEi, | XapaKTepUCTUKaMH YHUCIOBOrO Habopa: | pacnpedenenusx, 0  He3a8UCUMOCmU
JIOTUKA M | cpenHee  apu(MeTHUECKOe,  MEIHaHa, | CIyUalHblX BENIUYUH, umems
KOMOMHATOPH | HAauOOJbIEee U HAMMEHbIIIEEe 3HAUCHUS; npeocmasienue 0 - MAmMeMamuyecKkom
Ka ommepupoBaTh ~Ha  0a30BOM  YPOBHE | OoCUOQHUU U  OUCHEpCUU  CAYHAUHBIX
MOHATHSIMU:  Y4acTOTa H  BEPOSTHOCTD | GEUYUH;UMEMb npedcmasnexue 0
COOBITHSI, CITy4aifHbII BEIOOD, OTIBITHI C HOPMANbHOM pacnpedenesul U npumepax
PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU | HOPMANLHO PACHPEOCNICHHbIX — CAYYAUHbIX
COOBITHAMU; BENUYUH,
BBIUUCIISITH  BEPOATHOCTH COOBITUH  Ha | nOHUMAMb CyMb 3aKOHA DOTLUUX YUCen U
OCHOBE IOZICYETa YHCIIA HCXOAOB. 66100pOYHO20 Memooa usmepenus
geposamuocmel;
B noeceonesnoll scusnu u npu usyueHuu | umems  npeocmagienue 06  YCIO08HOU
Opy2ux npeomemos: BEPOAMHOCIU U O NOJHOU 6ePOAMHOCHIU,
OLIEHMBATh M CPAaBHUBAaTb B MPOCTBIX | NPUMEHIMb UX 8 PEUEHUU 3a0ay;, UMenb
CIIy4asiX BEpPOSTHOCTU COOBITHI B PEaNIbHOH | npedcmasnenue o 8adiCHbIX YACMHBIX 6UOAX
KHU3HH; pacnpedenenuil U  NPUMEHAMb UX 6
YHUTATh, COIIOCTABJISATh, CPaBHUBATh, | peuieHul 3a0ay;
HHTEPIPETUPOBaTh B MPOCTBIX CIYdYasiX | uMemv npedcmagieHue o KOppersyuu
peanbHbIC 1aHHbIE, IPECTABICHHBIC B BUMIE | CAVUAUHbIX — BEIUYUH, O JIUHETHOT
TabJIHLL, IUarpaMM, rpaukoB peepeccuu.
B noeceonesnou dcuznu u npu uzyveHuu
opyeux npeomemos:
BLIYUCTAMb UNU OYEHUBAMb BEPOATMHOCIU
coObLImMUll 8 peanbHOU JHCUHU,
8b1OUpamo nooxoosaujue MemoOobl
npedcmasieHuss U 06pabomKu OaHHbIX,
YyMemb peuiamv HeCA0CHble 3a0aiu Ha
npuUMeHeHue 3aKOHA OOAbUUX Yucen 8
coyuonozu, CMpaxoeanuu,
30PaABOOXpanEeHUU, obecneueruu
bezonacnocmu Hacenenus 6 4pe3eblualinblX
cumyayusx
TexcToBbIe Pemate HecnoXHBIE TEKCTOBBIE 3aj1auu | Pewambv 3a0ayu pasmvix mMunos, 6 mom
3a1a4u Pa3HbIX THIIOB; yucie 3a0a4u NOGLIUEHHOU MPYOHOCIU,

aHAJIM3UPOBAaTh YCIOBHME 3aladd, MpHU
HEOOXOIMMOCTH CTPOUTH IJIsl €€ PEeIICHUs
MaTEeMaTHYECKYI0 MOJEINb; HOHUMAmMb W
WCTIONB30BaTh  JUISl  pEIIeHHs  3aJadu
nHPOPMALIMIO, MPEACTABICHHYI0 B BHIE
TEKCTOBOW M CHMBOJIBHOM 3aIlUCH, CXEM,
TabnuI, Tuarpamm, rpauKoB, pUCYHKOB;

neificTBOBaTh o aNroOpUTMY,
coJiep)KalieMycsi B YCIOBMM  3a/1auy;
WCTIONIb30BaTh JIOTHYECKHE PaCCYXICHUS
OpU  pelleHud 3ajadu; paborate ¢
N30BITOYHBIMHA YCJIOBUSIMH, BBIOMpas U3
Bcel mH(popManyy, JaHHBIE, HEOOXOAUMBbIE
JUIs.  pelleHus 3aJadd; OCYLIECTBIATH
HECJIOKHBIN nepedop BO3MOXHBIX
pelieHui, BbIOMpas U3 HUX ONTUMAJIBHOE

8b1OUPAMb ONMUMATILHBLIL MEMOO peuleHust

3a0ayu, paccmampusast PpasnuyHble
MemoObl;,  CMpoums  MOOelb  peuleHus
3a0ayu, npoeooums ookaszameibHbvle
paccysicoenus;

peuwiams 3a0auu, mpebylowue nepebopa
8apuUanmos, NPoepKu YCiosutl, 6vlbopa
ONMUMATLHO20 pe3yTbmama,
AHATUBUPOBAMb U UHIMEPNPEemuposams
pesyibmamel 8  KOHMEKCme  YC0GUs.
3a0auu, evl0Upamy  peueHus, He
npomugopeuauyue KOHMeKcmy;
nepegooums — npu  peuwleHuu  3a0avu
ungopmayuio uz 00HoU hopmsi 8 Opyeyio,
UCNOABL3YSL NPU  He0OXO0OUMOCMU  CXeMbl,
mabnuywsl, epaguxu, ouaspammol,




Mo KpuUTepusiM, c(OpMyIHMpOBaHHBIM B

YCIIOBUH;
aHAIM3UPOBATh W WHTEPIPETHPOBATH
MOJyYCHHBIE pEHICHUS B  KOHTEKCTE

YCIIOBUSL 3aJaud, BBIOMpATh PELICHMS, HE
IIPOTUBOPEYAIINE KOHTEKCTY;

pemaTh 3aJadyd Ha pacdyeT CTOUMOCTH
MOKYIOK, YCIIYT, MOE3/I0K H T.I1.;

pelaTh HECIOXKHBIE 3aJaud, CBSI3aHHBIE C
JI0JIEBBIM Y4acTHEM BO BiafeHUH (pupmoii,
MPeaNpHUsITHEM, HEIBUKUMOCTBIO;

pemaTh 3aayd Ha MPOCTbIE IPOLIEHTHI
(cuctemMBl  CKMIOK, KOMHCCHHM) MW Ha
BBIUUCIICHHE  CIIOKHBIX ~ MPOIIGHTOB B
Pa3NUYHBIX CXEMax BKIQJOB, KPEIUTOB M
UIOTEK;

pelaTh MpakTHYeCKue 3a7a4yu, TpeOyrome
WCTIONB30BaHMS OTPHULIATENFHBIX YUCEN: Ha
oIpenesicHIe TEeMIIEpaTypHl, Ha
OIIpeleNICHUE TIONOKEHUSI Ha BPEMEHHOM
ocH (10 Haiel 3pbl U TOCIe), Ha JTBUKCHUE
JIEHEeKHBIX CPelCTB (MIPHUXO0J/pacxol), Ha
oTIpe/ieTIeHHe TITyOUHBI/BBICOTHI U T.11.;
WCTIONB30BaTh IMOHATHE MacmTaba Juis
HAaXOXICHUS PACCTOSHUA W JJNUMH Ha
KapTax, IUIaHAX MECTHOCTH, IUIaHax
MOMEIIeHUH, BRIKpOIiKax, mpu pabore Ha
KOMITBIOTEPE U T.II.

B nosceonesrotl sicusnu u npu uzyyenuu
Opy2aux npeomemos:

pemaTh HecJIOXKHbIe TPaKTHYECKHE 3a/1a4H,
BO3HHKAIOIUE B CUTYALMSIX ITOBCEIHEBHOM
KU3HH

B noscednesnoti sicuznu u npu uzyueHuu
opyeux npeomemos:

pewiams npaxmuyeckue 3adauu u 3a0ayu
u3 Opyaux npeomemos

I'eomeTpus

OnepupoBate Ha  0a30BOM  ypOBHE
NOHATUSIMU: TOYKA, NpsAMas, IUIOCKOCTh B
HPOCTPAHCTBE, napaieabHOCTh u
HEePIEeHINKYISIPHOCT TPSAMBIX u
IUIOCKOCTEH;  paclio3HaBaTh  OCHOBHBIC
BUJIBI MHOTOTPaHHUKOB (mpu3zma,
nupamusa, MPSIMOYTOJIBHBIN
napaJuieNienuIe]], Kyo);

n300paXxkath U3ydaemble GUTYpHl OT PYKU U
C TpPUMEHEHHWEM TPOCTBIX YEPTEKHBIX
HWHCTPYMEHTOB;

nenath (BHIHOCHBIE) TIOCKUE YEPTEKH U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (HUTYP: BUJI

CBEpXY, COOKY, CHH3Y;

U3BJICKATh WH(POPMAITHIO 0
IIPOCTPAHCTBEHHBIX T€OMETPUICCKUX
¢urypax, mpeACTaBICHHYIO Ha depTexax U
PUCYHKaX;

npuMeHate  teopemy Iludaropa npu
BBIYUCIICHUU DJICMECHTOB
CTepEOMETPHUECKUX (DUTYD;

HaxOJIUTb 00BEMBI u iR () 116D
MOBEPXHOCTEN MPOCTENTIINX

MHOTOTPaHHUKOB C IPIMEHEHUEM (POPMYIT;

Onepuposamb NOHAMUAMU.: mouxa,
npsmas, NIOCKOCMb 6 NPOCMPAHCHEe,
napaiieibHoCms U NePneHOUKyIIPHOCHb
NPAMBIX U NAOCKOCMELlL;
npuMeHams o pewenus — 3a0ay
ceomempudeckue Gaxmol, eciu YCiosus
npuMeHenust 3a0anbl 8 AGHOU  hopme;
pewams  3a0auu  HA ~ HAXOMHCOeHUe
2e0MEMPULECKUX GeTUHUH NO 00pA3YaAMUTY
anzopummam, 0eiams (8bIHOCHblE) NIOCKUE
yepmesicu U3 pUCYHKO8 00beMHbIX Puyp, 8
MoOM Hucle pucogams 6ud ceepxy, cOoKy,
cmpoums ceuenus
MHO02PAHHUKOS8, usgneKamo,
UHMEPNPemuposams U npeobpazosvbleams
uHpopMayUIo 0 ceomempuieckux gueypax,
npeoCcmasienHyo Ha yepmesicax;
npuUMeHamy 2eomempuieckue gaxmol Os
pewenuss  3a0a4, 6  MOM  Uucie
npeonoaazarouux HeCKOIbKO wazos
peuienust; OnuUCHIBAMb 83AUMHOE
pacnonodicenue APAMbIX U HAOCKOCmell 8
npocmpancmee;
Gopmyruposamev ceOUCMEA U NPUHAKU




pacmo3HaBaTh  OCHOBHBIE  BUJABI  Tel
BpameHusi (KOHyC, WWIHMHApP, cdepa u
miap);

HaXOJUTh 00BEMBI u IO
MOBEPXHOCTEN MPOCTENTITNX
MHOTOTPAaHHHKOB ¥ TN BpamleHus ¢

MPUMEHEHUEM (POPMYII.

B nosceonesnoil scuznu u npu usyyenuu
Opyeux npeomemos:

COOTHOCHUTEL aOCTPAKTHBIE IEOMETPUYUCCKHUE
moHSATHS W (akThl € peajbHBIMH
KU3HCHHBIMH O0BbEKTAMH U CUTYALUSIMU;
HCIIOBb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX reOMETPUICCKUX
buryp s penieHus THIOBBIX — 3a/1ad
MPAKTUIECKOTO COJCPIKAHUS;

COOTHOCHThH ILIOMIAH MOBEPXHOCTEH TeI
OJIMHAKOBOW ()OPMBI pa3IMYHOTO pa3Mepa;
COOTHOCHTH O0BEMBI COCYIOB OJMHAKOBOM
(bOpMBI pa3IMYHOro pa3mMepa;

OLICHUBATh hopmy MPaBUIBHOTO
MHOTOTPaHHHKA TI0CJE CIHJIOB, CPE30B H

pueyp;
ooxazvieams
VMBEPHCOEHUS;
e1adems CMAHOAPMHOU Kiaccuguxayuell
NpOCMpPAHCMBEHHbIX  puayp  (MUpamuobl,
npuzMbl, NApaiierenuneobl),

HAXo00um» obvembl u niowaou
NOBEPXHOCTHEU 2eOMEeMPUYEcKUx mein ¢
npumenenuem Gopmyn;
BLIYUCTAMG — PACCMOSIHUSL U
npocmpancmae.

ceomempudecKue

yenol 8

B nosceonegnoll dcusHu U npu uzyveHuu
opyeux npeomemos:

UCNONL306AMb CBOUCHBA 2eOMEMPULECKUX
Queyp ona pewienus 3a0ay NPAKMU4ECcKo20o
Xapaxkmepa u 3adau u3z opyeux obnacmei
SHaHU

T.. (OMpeneNnsiTh KOJWUYECTBO BEPIIUH,
pebep u rpaHed MOITYYCHHBIX
MHOTOTPaHHUKOB)
BexTtopbl u | OmepupoBath Ha  0a3oBOoM  ypoBHe | Onepuposams NOHAMUAMU — OeKapmMOo8bl
KOOPAMHATHI B | IOHATUEM  JEKapTOBbI KOOPAMHATBI B | KOOPOUHAMbL 8 NPOCMPAHCMEE, 6EKMOD,
NMPOCTPAHCTBE | MIPOCTPAHCTRBE; MOOYTIb 8eKMOPA, PABEHCIBO BEKIMOPOS,
HaxXxOJWTh KOOPAWHATHI BEPIIUH Ky0a W | KoOpouHamuvl  6eKmMopd, V2ol  Medcoy
MIPSIMOYTOJILHOTO TapalIelien e 1a B8EKMOPAMY,  CKAJSPHOE  NpoU3sedeHue
BEKMOPO8, KOIUHEAPHbIE 8EKMOPbL,
HAX00UmMb  PACCMOsIHUE MeNCOy  O08YM3L
moyKamu, cymmy 8EKMOPO8 u
npouszgedeHue 8eKmopa Ha YUcio, y2oi
MedHcoy 8EKMOpAMU, CKaApHoe
npousgederue, packiaovleams 6eKmop no
08YM HEKOMIUHEAPHbIM BEKMOPAM;
3a0aéams  NJIOCKOCMb  YPAGHEHUEM 8
0exapmosoil cucmeme KoOpouHam,
pewams npocmetiuiue 3a0ayu 86e0eHuUeM
8eKMOPHO20 basuca
Mertoabl [IpuMeHATh HM3BECTHBIE METOABI  npu | HMcnonvzosamo OCHOBHbIE MemoOobl
MaTeMaTUKH pPEUICHNN CTaHJAPTHBIX MAaTEMAaTHUYECKUX | 0OKA3amenbCcmaa, nposooums
3a/ad; 00Ka3amenbLCmeo u BbINOIHAMb
3aMeyaTh u XapaKTEepPHU30BaTh | ONpoOsepIICcetiLe;
MaTeMaTHYeCKHe  3aKOHOMEPHOCTH B | NPUMEHSAMb OCHOBHblIE MEmOObl PeuleHUs.
OKpY>Karollen A1eCTBUTENIbHOCTH; Mamemamu4eckux 3a0ay,
MPUBOJUTh  MPUMEPHI MATEeMAaTHYECKUX | HA OCHOge MaAmemMamusecKux
3aKOHOMEPHOCTEH B MPHUPO/IC, B TOM YHUCIIE | 3AKOHOMEPHOCHET 8 npupooe
XapaKTEePU3YOIIUX KpacoTyu Xapaxkmepuzoeamao Kpacomy u

COBEPILIECHCTBO OKPYXKAKOIIEr0 MHUpa U
MIPOU3BEIEHUI UCKYCCTBA

COBEPUICHCMBO OKPYINCAIOWE20 MUpa U
npouseedeHutl  UCKYCCMed,  NPUMEHAMb
npocmetiuiue nPOSPAMMHbBIE CPEOCm8d U
NEKMPOHHO-KOMMYHUKAYUOHHBIE
cucmemvl NPU peuieHuu MamemamudecKux
3a0ay




CONAEP/KAHHE YYEFHOI'O KYPCA

Ba3oBblii ypoBeHb

Auaredopa. MHOTOWICHBI OT OJHOW TEPEeMEHHOW W WX KOpPHH. Pa3iiokeHHWe MHOTOWICHA C IEIBIMH
KodpuIMEeHTAMH Ha MHOXHUTEIH. KOMIUIEKCHBIE 4YHMcla M HMX TeOMETpHYecKas HHTepIpeTanus.
ApudmeTnyeckue IeHcTBUS HaJl KOMIUIEKCHBIMHU YHCIaMU: CJI0KEHHUE, BBIYUTAHUE, YMHOKEHHE, IETICHHE.
OcHoBHas TeopeMa anreOpshI.
MaremaTuuyeckuii anajau3. OCHOBHbIE CBOMCTBA (DYHKIHMU: MOHOTOHHOCTb, IIPOMEXKYTKH BO3PAaCTaHUS
1 yObIBaHHUS, TOYKM MAaKCUMyMa M MUHHMYMa, OIPaHMYCHHOCTh (PyHKIMH, YETHOCTH U HEYETHOCTH,
MEPUOANYHOCTb.
OneMeHTapHble (YHKLIMM: KOPEHb CTEIEHH NN, CTENeHHas, II0Kas3aTejbHas, Jiorapupmuueckas,
TpuroHoMmeTpuieckue QyHkuuu. CBoiicTBa U rpaduKu 3JIeMEHTapHBIX (QyHKUUH. TpUroHOMETpHUYECKHEe
(dbopMynbl TpHUBENCHMS, CIOXKEHMs, MABOHMHOTO yria. [Ipocreiimime mnpeoOpa3zoBaHUsl BBIPAXKCHUH,
COJEp)KAIlUX CTEIEeHHbIC, TPUTOHOMETPUYECKUE, JIorapu()MUUECKHEe U IIOKa3aTesbHble (YHKLUH.
PewieHre COOTBETCTBYIOIIMX MPOCTEUIINX YypaBHEHUH. PerieHwe MOpocTeMInX IOKA3aTENbHbIX U
norapupMudeckux HepaBeHCTB. [loHsTne 0 kommosuuuu QyHKiwi. [loHsTne 00 oOpartHOW (yHKIWH.
[IpeoOpazoBanust rpadukoB (GyHKIWH: MapayIeNbHBIA TMEPEHOC, PACTsHKeHHE (CKAaThe) BIONb OCH
opauHar. [lonsitie o HenpepriBHOCTH (QyHKUIUH. [IpoMEXyTKH 3HAKOIIOCTOSHCTBA HENTPEPHIBHON(YHKIIUH.
Meton wunTepBanoB. llonstne o mnpexpene mnociepoBarelbHOCTH. CyMMa OECKOHEUHO YOBIBAIOLICH
reoMeTpuueckoi Tmporpeccud. lloHsTHe 0 mnpou3BOMHOH (GYHKIMU B TOouke. DUMUECKHA U
TeOMETPHYECKUI CMBICI TPON3BOIHOM. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHH, TPOU3BOAHAS
¢bynkunu Buga y = f(kx + b). Ucnonb3oBanue npon3BOAHON TPU UCCIIEAOBAHUN (PYHKIHIA, TOCTPOCHUN
rpadukoB (mpocteiimue ciydau). Vcnonb3oBaHHE CBOWCTB (DYHKIUH TpH PEIICHHH TEKCTOBBIX,
(¢u3nUecKuX U reoMeTpUYecKux 3agad. PemieHue 3agady Ha SKCTPEMyM, HAaXOXKICHHE HAuOOJIBLIEro U
HauMeHbIero 3HadeHwid. [loHsTHEe 00 oOmpenenéHHOM WHTErpaje Kak IUIONIaad KPUBOJIWHEHHOMN
tpaneuuu. ®opmyna Herorona—JleitOnuna. IlepooOpasnas. [Ipuinoxenus onpeaei€HHOrO0 MHTErpaa.
BepositHocTh U cTaTHcTHKA. BRI0OpKH, coueTanns. burommansueie kodhdunmenTsl. bunom HeroToHa.
Tpeyronpuuk [lackans u ero coiictBa. OnpeneneHue U npumepsl ucnbiTanuil bepuymnu. @opmyna ais
BEPOSITHOCTH YMCJIA YCIIEXOB B CEpUM UcIbITaHUI bepHyiun. Maremarnueckoe OKuJaHUue 4UCiIa YCIEXO0B
B HCIIBITAHUU bepuymu.
OCHOBHBIE TIpUMEpPHI CIIyYalHBIX BEIMYMH. MaTeMaTHYeCKOe OXHJAHUE CIIy4allHOM BEJIINYHHBI.
HezaBucumocTs ciny4yaliHbIX BeMWYMH M coObITHH. IIpenctaBnenne o 3akoHe OONBIIMX YHCEN JUIS
II0CJICAOBATCIBHOCTH HE3aBUCUMBIX HCHBITAaHUH. ECTCCTBGHHOHay‘IHBIe IMPUMCHCHUSA 3aKOHa OOJIBIINX
qucel.

TI'eomerpus.

OCHOBHBIC TIOHSITHS CTEPEOMETPUHU(TOUKA, IPSMAst, TNIOCKOCTh, IPOCTPAHCTBO). AKCHOMBI CTEPEOMETPHUU.
[lepecekaromuecs, napamienbHbIE, CKPEIIUBAIOLINECS TPSMBIE. YTOI MEXAY MPSIMBIMU B IIPOCTPAHCTBE.
[leprnieHaUKyIAPHOCTH MPSAMBIX. PaccTosHUE OT TOYKH 0 MPAMOM, MEX]y NapauieIbHBIMU MPSIMBIMH,
MEXy CKPELIUBAIOIIUMUCS NpsAMBIMH. [lapannensHoCTh M NEpIeHANKYIISIPHOCTD MPSIMON U MIIOCKOCTH.
[Ipu3Haky napayuIeIbHOCTH M MEPNEHANKYIIIPHOCTH NPSAMON U IITOCKOCTH. [lepneHinKysip 1 HakJIOHHASI.
Yron Mexay NpsMOd M IJIOCKOCThbIO. PaccTosiHMe OT TOYKHM JI0 IUIOCKOCTH. PaccTtosiHue OT NpsSAMOM /10
napajuieIbHOM el miIockocT. IlapamienpHOCT, M NEPHEHAMKYJISPHOCTh IUIOCKOCTEH. Ilpu3Haku u
CBOMCTBa MApaAJJIENILHOCTH U MEPHEHIUKYJISIPHOCTH IIOCKOCTEH. /IByrpaHHBIN yros, JIMHEHHBIA yroi
JIBYTPAHHOTO yriia. Paccrosiane Mex Ty nmapauieTbHbIMHU TNIOCKOCTAMU. [lapaniensHoe mpoeKTupoBaHue.
CpoiicTBa mapayjiensHOr0 MpoeKkTupoBaHus. OproroHanbpHas mnpoeknud. llmomans opTOroHaNbHON
MPOCKIMH  MHOTOYrojbHUKa. LleHTpanbHOe — mpoekThpoBaHue  (mepcrekTuBa).  M3o00pakeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuK 1 €ro 3JIEMEHTHI: BEepIIMHBI, pedpa, rpanu. [loBepXHOCT, MHOTOrpaHHHKA. Pa3Beprka.
MHororpanssie yribl. Beimykibie MHOrorpaHHukd. llpaBuiibHbIE MHOTOTpaHHUKH (TEeTpasap, KyoO,
OKTadIp, UKOcadaAp, u Aonexa’np). Cedenns mHororpanHukoB. Ky0 n mapamnenenunen. [lpusma u ee
JJIEMEHTBI: OCHOBaHUsI, OOKOBbIE pedpa, BhICOTa, arodema, O0KOBasi MOBEPXHOCTh. [IpaBuiibHAs MPH3MA.
[locTpoenune ceuenuii KyOa, mapamienenuiena u npusMel. [lupamuaa. Bepumna, ocHoBanue, O0KOBbIE
pebpa, BBICOTA, arodema, 00KOoBast MOBEPXHOCTH. [IpaBmibHas nupamuaa. Y cedennas nupamuaa. CeaeHns
MUpaMUIbL.



Tena Bpamenus. Ilorstust o Tenax BpameHus. Ock BpameHus. lloHATHE O UHIUHAPUYSCKOH U
KOHUYECKOH moBepxHocTsX. [lmmunap. OcHoBaHus, 00pa3yrolas, BhICOTa, OCh, OOKOBasl MOBEPXHOCTh,
pasBepTka muiuHapa. CedeHus MpsMoro IIMHAPA IIOCKOCTSIMHE, TapaJICIbHBIMUA €r0 OCHOBAHUIO HITU
ocu. Konyc. Bepmmna, ocHOBaHMe, 00pa3yloriasi, 0Cb, BRICOTa, OOKOBasi IOBEPXHOCTH, PAIIyCOCHOBAHMUS,
pa3BepTka konyca. CedeHHs] OPSAMOTO KOHYCa IUIOCKOCTSIMH, MApaUICAbHBIMU €r0 OCHOBAHHUIO WU
MPOXOJISIIMMU Uepe3 ero BepimHy. KacaTenbHas MI0CKOCTh K KOHYCY. Y ceueHHbI konyc. llap cdepa.
Hentp, paguyc, nuametp mapa u chepsl. Ceuenne mapa (chepsl) miockoctssmu. Kacanme mapa (cdepsl) ¢
mpssMoil M 1iockocThio. Kacanme cdep. Bromcamnple m ommcanaple cepbl. Buabl ABHKeHHid B
npocrpancTie. [lapamnensHbiii mepeHoc, cuMMeETpusi( LIEHTpaidbHas, oceBas, 3epkaibHas). [lonsTtue o
paBeHcTBe (huUryp B IpocTpaHcTBe. [loHATHE 0 TOAOOMH (GUTYP BIPOCTPAHCTBE. DIEMEHTHI CHUMMETPHH
MHOTOTPaHHUKOB U KPYTJIBIX Tell. [IpuMepbl ciMMeTpru B OKPY’KaIOIIEM MHUPE.

O0beMm u ero cBoiictBa. PopMyIbl 00beMa apaieNenuneaa, Ipu3Mbl, mupamMuasl. @opmyna oobema
HWIMHIPA, KOHYyCa, mapa. OTHoIIeHHe 00beMOB MOI00HBIX Tell. [Lmomaas moBepxXHOCTH
MHOTOTpaHHHKa. Teopema 0 O0KOBOH MMOBEPXHOCTH MPSIMOH M HAKJIOHHOHM Ipu3MBL. TeopeMa 0 00KOBO#

[IOBEPXHOCTH MPABUIbHON NMUpaMuabl. POpMyIIbI IIIOLIAIN TIOBEPXHOCTH LMIIMHIPA, KOHYCA, LIapa.

JexapToBbl KOOPAMHATHI B IpocTpaHcTBe. KoopauHaTs! cepeAnHbl oTpe3ka. Popmyra pacCTOSHUSL
MEX/1y IByMs ToukaMHu. Y paBHeHHE chepbl. BekTopsl. Momynb BekTopa. PaBeHCTBO BEKTOPOB.
CroxeHue BEKTOPOB U YMHOKEHHE BEKTOpa Ha YUCIIO. YT MeXIy BekTopaMu. KoopnuHatel BekTopa.
CkassipHO€ IPOU3BECHUE BEKTOPOB.

TemaTn4yeckoe IVIAHUPOBAHNE

Pasgen

Tema ypoka

Kon-
BO
yacoB

MosTOpeHue (7 v)

CsoiictBa norapugmmnyeckon yHKUMM, onpegeneHne
norapudgma. pelueHume norapudMmn4ecKnx ypaBsHeHuim

CsoucTBa norapnmmnyeckom pyHKLUKn, onpeaeneHue
norapudgma. pelueHume norapudMn4eckKnx ypaBsHeHuim

Onpep,eneHme dPKCUHYCa, apKKOCUHYCa, apKTaHreHca,
peeHne TpPuroHoOMeTpn4eCKnx ypaBHeHVIVI

PelueHne TpUroHoMeTpruyEeCKrX ypaBHEHMUN

I'IapanneanOCTb n nepneHgnkKynapHoOCTb B NPOCTpPaHCTBE

TeTpasap, napannenenunes

BxopHas KoHTponbHas paboTa

RN N N W) U N (L ) JNIY

TpuroHomeTpuyeckme yHKLMK
(14 v)

O6nacTb onpegeneHus U MHOXECTBO 3Ha4YeHNN
TPUrOHOMETPUYECKUX PYHKLIUN

O6nacTb onpegeneHus U MHOXECTBO 3Ha4YEeHUN
TPUrOHOMETPUYECKUX PYHKLIUN

YeTHOCTb, HEYETHOCTb, NEPUOOUYHOCTb U HE NEPUOANYHOCTb
TPUrOHOMETPUYECKUX PYHKLIMN

YeTHOCTb, HEYETHOCTb, MEPUOANYHOCTb U HE NEPUOANYHOCTb
TPUrOHOMETPUYECKUX DYHKLMIA

CoMucTBa (hyHKUUM Y= COSX, 1 €€ rpadmk

CsoMucTBa (hyHKUUM Y= COSX, 1 €€ rpadmk

CBoucTBa (PyHKUUKN Y= COSX, U €€ rpacdmk

CsowctBa yHKLMM Y= SinX, 1 e€ rpadmk

CsoucTtBa (pyHKUUK Y= SinX, U eé rpauk

CsoucTtBa (pyHKUUN y= tgx, eé rpacuk

CsowctBa yHKUMM y= tgX, e€ rpadmk

O6paTHble TPUrOHOMETpPUYECKUE DYHKLIUM

Ypok 0606LLeHns n cuctemMaTnsaumm 3HaHuim

JRNNE N N W) [P W (A ) RIS W) UK W (NN N RN W) UK ) JRIE §

KoHTponbHas paboTa Ne1 no teme « TpuroHomeTpuyeckme
YHKLMN»

—_

lMponssogHasa u eé

MponzsogHas




reomeTpuyeckunin cmoicn (16 4)

MponzsogHas

MponzsogHas cTeneHHon PyHKLUUK

lMponsBogHasa cTeneHHoOn yHKLUN

MpaBuna andpdepeHunpoBaHus

MpaBuna andpdepeHunpoBaHus

Mpasuna anddepeHumpoBaHua

[Mpon3BogHaA HEKOTOPLIX ANIeMEHTapHbIX YHKLLNIA

MpounsBoaHan HEKOTOPbIX 35IEMEHTapPHbIX (YHKLMIA

Mpoun3BogHas HEKOTOPbIX SNIEMEHTaPHbLIX (hYHKLNNA

"feoMeTpn4eCKMin CMbICI NPOM3BOAHON

"eomeTpn4eCKmnini CMbICI NPOMU3BOAHON

eoMeTpunyecKunini CMbICT NMPOU3BOSHON

Ypok 0606LLeHUsI U cucTemMaT3auum 3HaHui

Ypok 0606LLeHMsa 1 cucTeMaTusaunm 3HaHun

KoHTponbHasa paboTa

Ne4 no teme «[MpousBoagHasa n ee reoMeTpu4ecKnii CMbICI».

MprMmeHeHne NPON3BOAHON K
nccnepoBaHuio dyHkunn (12 y)

BospacTtaHue n ybbiBaHMe pyHKLMIA

BospacrtaHue 1 ybbiBaHve hyHKLMIA

OKCTpeMyMbl (PyHKLMM

OKCTpemMyMbl hyHKLNK

RN N QUK W IR W) RN W (UIE ) (U W RIS W (K N U W) UK W (UK ) RN W PRI N (UK ) UK W N ) U W |UINE W [EE ) U

MprmeHeHne Npon3BOLHOM K MOCTPOEHNIO rpachnKoB
YHKLMI

[MprMmeHeHne NPON3BOAHON K MOCTPOEHUIO rpadhnKoB

YHKLMA 1
Hanbonbluee v HaMMeHbLUee 3HaYeHns pyHKUNIA 1
Hanbonbluee n HaMMeHbLUee 3HaYeHUs PyHKLMIA 1
Hanbonbluee n HavMeHbLLee 3HaYeHns PyHKLMIA 1
BbinyknocTb rpadmka yHKLMK, TOYKM Nnepernba 1
Ypok 0606LLeHNA 1 cucTeMaTU3aunm 3HaHun 1
KoHTponbHas paboTa N26 no Teme «[lprumeHeHne
NpOV3BOAHOM K UCCneoBaHno yHKLUAY. 1
MepBoobpa3Has 1
MepBoobpa3Has 1
MpaBuna HaxoXxaeHUsi NepBoobpasHbIX 1
MpaBuna HaxoxaeHUsi NTepBoobpa3HbIX 1
WnTerpan (13 u) MpaBuna HaxoxaeHUsi NTepBoobpas3HbIX 1
Mnowanb KPUBONMHENHOW Tpaneuun n uHTerpan 1
Mnowanb KPUBONMHENHOW Tpaneuun n uHTerpan 1
BbluncneHune nHTerpanos. BelumcneHne nnowanen ¢
NMOMOLLbI0 MHTErPanoB 1
Bbluncnexuve nHterpanos. Beluncnenne nnowapen ¢
MOMOLLbI0 MHTErPanoB 1
lMprMeHeHe NPON3BOAHOM U MHTErpana K peLleHunto
NpaKTUYeCcKnX 3aaay 1
MpuMeHeHKe NPOU3BOAHON M MHTErpana K peLleHuo
npakTU4yeckux 3agay 1
Ypok 0606LLeHns n cuctemaTnsaumm 3HaHuim 1
KoHTponbHasa pabota N29 no Teme «MHTerpany». 1
Kom6uHaTopuka (10 ) lNpaBuno npov3seaeHNs 1
lMepecTaHoBKN 1
lMepecTaHoOBKMN 1
Pa3smeLueHus. 1
CoueTaHusa n ux cBoncTBa. 1
CoueTaHus 1 ux cBoMnCTBA. 1
BuHoMmuHanbHasa popmyna HbloToHa. 1
BuHomuHanbHasa popmyna HbloToHa. 1




Ypok 0606LLeHns n cuctemMaTnsaumm 3HaHuim

KoHTponbHas pabota Ne10 no teme «KombuHaTopukay.

OnemeHTbl TEOpUN
BeposTHocTen (11 )

CobbiTuS.

KombuHaumsa cobbiTuin. MpoTnBononoxHoe cobbiTme

BepoaTHOCTbL cObbITHSA.

BeposATHOCTb COObITHS.

CnoxeHue BeposiTHOCTEN.

CrnoxeHue BeposiTHOCTEMN.

HezaBucumble cobbiTsi. YMHOXEHNE BEPOSITHOCTEN.

Crartuctnyeckas BEPOATHOCTb.

CraTtucrtuyeckas BEPOATHOCTb.

Ypok 0606LLeHnsa 1 cucTeMaTusaunm 3HaHun
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KoHTponbHas paboTta Ne11 no Teme «OnemeHTbl Teopum
BEPOATHOCTENY.

Cratuctuka (8)

CnyyaiHble BEMMYUHBI.

CnyuaiiHble BeNMUMHbI.

LleHTpanbHble TeHAEHUNN.

Ll,eHTpan bHbl€ TEHOEHLNN.

Mepbl pa3bpoca.

Mepbl pa3bpoca.

Ypok 0606LLeHns u cuctemMaTnsaumnm 3HaHun

KoHTponbHasa paboTa N212 no teme «CtaTuCTuka.

MeTtop KoopauHaT B
npocTpaHcTse (23 u)

[MoHATWE BEKTOpPa B NPOCTPaHCTBE

KomnnaHapHble BEKTOpbI

I'Ipanmo napannenenunnena

PasnoxeHune BEKTOpa No TpeM HEKOMIMaHapHbIM BEKTOpaM

I'Ipﬂmoyroanaﬂ cucrema KoopguHaTt B NpOCTpaHCTBe.

KoopauHaTbl BeKTopa

KOOp)J,VIHaTbI BEKTOpa. PeweHne 3apau.
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Cesa3b MeXxay KoopanHaTtamMmu BEKTOPOB 1 KOOpAMUHaTamMum
TOYEK.

lMpocTenwmne 3agaym B KoopanHatax. BeiBogbl hopmyrn.

MpocTenwune 3agaym B kKoopauHaTax. PewweHune 3agay.

Ypok 0606LLeHUsA 1 cucTeMaTu3aLumn 3HaHui
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KoHTponbHas paboTa N2 2 no Teme «KoopamHaTbl TOYKU U
KOOpAMHAaTbl BEKTOpay.

—_

Yron MeXay BeKTopaMun.

CKaJ'IFIpHOG npon3esegeHne BEKTOpoOB.

CkansipHoe npousBefeHne BEKTOPOB. YTon Mexay NpsiMbIMu
1 NJIOCKOCTAMM.

CKanﬂpHoe npomn3seneHne BeEKTOpoB. PeweHne 3agau.

CkansipHoe npou3sefeHne BEKTOpPoB. PelleHne 3aaau.

PelleHvne 3aaay no teme «CkanapHoe npouseeaeHue
BEKTOPOBY.

O6o6bwatowwmn ypok no teme «CkansipHoe npon3BeneHne
BEKTOPOBY.

LlenTpanbHasa cummeTpus. OceBad CUMMETPUS.

3epkanbHasa cummeTpus. [MapannenbHbll NepeHoc

PeweHwne 3agay no teme «[BnXeHunsa».
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KoHTpornbHast pabota Ne 3 no teme «CkanspHoe
npoussegeHue. [JBuxeHunsa»

Lnnnnuap, koHyc, wap (23 4)

MoHaTne unnuugpa

PelwweHne 3agay Ha HaxoXaeHne 3N1IEMEHTOB uunuHapa.

Mnolwwaab NOBEPXHOCTY LUMNMHAPA
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PelueHve 3agay Ha HaxoXAeHUe NoLLaamn NoBEPXHOCTH
uunuHapa.




lMoHATHe KoHyca

PelwleHune 3apay Ha HaXOXAEHNE IN1EMEHTOB KOHYCa.

Mnowanb NOBEPXHOCTN KOHYCa

—

PelueHne 3apay Ha BbluMcneHne nnolliaamn 6okosomn
NOBEPXHOCTU KOHyCa.

YceyeHHbI KOHYC

PelweHuve 3apay «YCeyYeHHbIN KOHYC»

PeleHune 3aaay « Liununap, KoHyc»

Cdbepa u wap

YpaBHeHue cdepbl

PelueHue 3apay: ypaBHeHue cdepsl

B3anmHoe pacnosioxeHune CCbepr N NJIOCKOCTU
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PelueHue 3aaay: B3aMHoe pacnonoxeHue coepbl 1
NIOCKOCTU

KacaTenbHas nnockocTts K cdepe

PelueHne 3apay: kKacaTesibHas NockocTb K cepe

Mnowapnb cepsbl

PeweHve 3apay: nnowaab cdepbl

PeweHve 3agay « Cipepa v wap»
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KoHTponbHas pabota N2 5 no teme «LjunuHap, KoHycC u
wap».

KoHTponbHas pabota N2 5 no teme «LunuHap, KoHycC u
wap».

O6Bbemsbl Ten (19 v)

MoHATMe obbema

Obbem NpAMOYronbHOro napannenenunena

PelueHune 3apay Ha HaxoxaeHne ob6beéma NPAMOYrosnibHOro
napannenenunena.

O61Bbem npsimort Npu3mel. PelleHne 3agay Ha HaxoXaeHue
06bEMa NpPAMON NPU3MbI.

O61bém npaBunbHOM Npu3amMsbl. PelleHne 3agay Ha
HaxoxaeHvne o6bémMa NpaBubHON NPU3MBI.

O61bem umnuugpa. Beiog dhopmyrnbl U pelleHme 3aga.

BblumcneHne o6beMOB TeN C MOMOLLIbHO nep3006pa3H017|

O6bem HaKNOHHOW NPU3Mbl

===

PelieHne 3apay Ha HaxoxaeHne o6 bEMa HaKNOHHON
npU3Mel.

O6bem nupamuabl

PelleHve 3aaay Ha HaxoxaeHne o6bEMa nupamuapi.

O61bem KoHyca

PelueHune 3agay Ha HaxoxaeHne obbEéma KOHYCa.

RN N QUK N I W) K N U

KoHTponbHas pabota Ne7 no teme «O6bEM LUMnuHApa,
HaKMOHHOW NPWU3Mbl, MMPaMubl U KOHyCca.
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PelueHve 3agay Ha HaxoxaeHue o6bEma Lapa

Obbem LLapoBOro cerMmeHTa, LapoBoro croda 1 lwapoBoro
CeKTopa

PelleHve 3aaay Ha HaxoxaeHue nnowaau cepsbl.

PeweHne 3apay « O6beMbl Ten»

—_

KoHTpornbHas paboTta N28 no teme «O6b€M Liapa u
nnowagb cepbl».

MTorosoe NnoBTOpeHME Kypca
MaTtemaTuku (14)

BbipaxeHusa n npeobpasoBaHus

BbipaxeHusa n npeobpasoBaHus

BbipaxeHus u npeobpa3oBaHus

NToroBasi KOHTponbHas paboTa

NToroBast KOHTponbHas paboTa

YpaBHeHVs 1 HepaBeHCTBa

YpaBHeHVs 1 HepaBeHCTBa

YpaBHeH nAa n HepaBeHCTBa
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DYHKLMMN

PeweHune BapuantoB EID
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