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|. IllianupyemMble pe3yJIbTAaThbl OCBOEHHS Y4eOHOr 0 MpeIMeTa

W3ydenne MaTeMaTHKH B CTApIIEH MIKOJIE TACT BO3MOXKHOCTh TOCTHIKECHUS 00YYarOIIUMUCS
CIIEIYIOUINX PE3YyIbTATOB:

6 TUYHOCIMHOM HANPABICHUN:
¢ c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKW, KPUTHYHOCTh MBIIUJICHUS, YMEHHE pAaclo3HaBaTh JIOTHYECKH HEKOPPEKTHHIC
BBICKa3bIBAHMUS, OTIMYATH TUIIOTE3Y OT (haKTa;
® TOTOBHOCTh M CIIOCOOHOCTh BECTH JWAJOT C JPYTMMH JIIOJABMH, JOCTHUTaTh B HEM
B3aMMOTIOHUMAaHWsI, HAXOAUTH OOIINE [N U COTPYAHUYATD IS UX TOCTUKCHHUS,
® HABHIKM COTPYJHHYECTBA CO CBEPCTHHKAMHM, NIETHMH MIIAJIIETO BO3PacTa, B3POCIBIMH B
o0Opa3oBaTesIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCae0BATENbCKOM, MPOEKTHON U IpYTUX
BUJIAX JACATEIHHOCTH;
® TOTOBHOCTh M CIIOCOOHOCTB K 00pa30BaHUIO, B TOM YKCJIE CaMOOOpPa30BaHMUIO, HA IPOTKEHU U
BCEH JKW3HU; CO3HATEIHHOE OTHOUICHHE K HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIIOBHUIO
yCHENTHOW Mpo(eCcCHOHATIBHONW U O0IIECTBEHHOM JACSITEIHhHOCTH;
® HCTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs JCTETHKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA;
® OCO3HaHHBIA BBIOOP Oynymield mnpodeccud W BO3MOXKHOCTEH peanu3aluud COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHHE K NPOPECCUOHATBLHON IEeSTENIbHOCTH KaK BO3MOKHOCTH
ydacTusi B pEIICHUH JMYHBIX, OOIIECTBEHHBIX,  TOCYJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX
npo0iem;

6 MemanpeomMemHom HaAnpasieHuu:
® yMEHHE CaMOCTOATEIBHO ONPENeNATh IEeNU JACATeNbHOCTH W COCTaBJATh  IUJIaHbI
JeSITEIbHOCTH;  CaMOCTOATENBHO  OCYIIECTBIIATH, KOHTPOJUPOBATH U  KOPPEKTUPOBATH
JeSITEIbHOCTD; UCIIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI ISl TOCTHXKEHUSI TTOCTABJICHHBIX IIeIei
U peanu3aly IJIAaHOB JESATENbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETUH B Pa3IMYHBIX
CUTYaLIUAX;
e yMEHHE TMPOAYKTUBHO OOIIAThCS M B3aUMOJIEHCTBOBATH B IMPOILIECCE COBMECTHOM
JeSITEIIbHOCTH, YYUTBHIBATh TO3HUIIMH JIPYTUX YYACTHUKOB JIEATEIHHOCTH, A(P(HEKTHUBHO
paspeniatb KOH(PIUKTHI;
e BIAJICHHE HaBbIKAMU  I[103HABATENBHOM, Y4YEOHO-UCCIIENOBATEIbCKOM W  MPOEKTHOU
JeSITEIIbHOCTH, HaBBIKAMHM  pa3pelieHus MpoOiaeM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOATEIHHOMY MOMCKY METOOB PEILICHUS MPAaKTUYECKHUX 337134, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB ITO3HAHMS;
® TOTOBHOCTh M  CIIOCOOHOCTH K CaMOCTOSITENIbHOW  HMH(OPMALMOHHO-TIO3HABATEIbHON
NeSITEIbHOCTH, BKIIOYas YMEHHUE OPUEHTHUPOBATHCS B PA3UYHBIX MCTOYHUKAX WH(GOpMAIINH,
KPUTHYECKH OIIEHWBAaTh W HHTEPIPETHPOBATh HH(OPMAIUIO, MOJYy4YaeMyI0 H3 pas3IUYHbIX
MCTOYHHKOB;
® YMEHHE HCIOJIb30BaTh CPEACTBA WH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
(manee — WKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX 33714 C
COOJIIO ICHHEM TpeboBaHUM SPrOHOMUKH, TEXHUKHU 0€30I1acHOCTH, TUTHCHBI,
pecypcocOepeskeHus, MPaBOBbIX M 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



® BJIAJICHUE SI3bIKOBBIMU CPEACTBAMM — YMEHUE SICHO, JJOTUYHO U TOYHO M3J1araTb CBOIO TOYKY
3pEHHsI, UCII0JIb30BATh aICKBATHBIC SI3bIKOBBIC CPEACTBA;
e BJIAJICHNE HAaBBIKAMU MIO3HABATEIbHOU pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUI U
MBICJIUTENBHBIX IIPOLECCOB, X PE3YyJbTaTOB U OCHOBAHWUM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX II03HABATEJIBHBIX 33J1a4 U CPEJICTB UX JTOCTHIKCHUS;

6 NPeOMemHOM HANPagieHuU Ha 6A3060M YPOBHE:

DJIeMEHThI TEOPUU MHOKECTB U MATEMATHYECKOH JIOTHKHU

Buinycknuk _nayuumcs:

e OmnepupoBaTh Ha 0A30BOM ypOBHE MOHSATHUSMU: KOHEYHOE MHOMXKECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHOKECTBO, IE€pEeceYeHHe M OObEIMHEHHWE MHOXXECTB, UHCJIOBBIE MHOXXECTBa Ha
KOOPJMHATHOW MPAMOU, OTPE30K, NHTEPBAJI,

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSAMH: YTBEPKICHHE, OTPULIAHUE YTBEPXKIACHUS,
WUCTUHHBIE U JIOXKHBIE YTBEP)KICHUS, NpPUYMHA, CIEACTBUE, 4YacTHBIA ciy4ail o01ero
YTBEPKIACHUS, KOHTPIIPUMED;

® HAaXOAWUTh IepeceyeHre U OObEeIMHEHUE JIBYX MHOXKECTB, MPEICTaBICHHBIX I'paduyuecku Ha
YUCIIOBOU NPAMO;

® CTPOUTh HA YHCIOBOM MNpPAMOW NOJMHOXECTBO YHCIOBOTO MHOXECTBA, 3aJaHHOE
MIPOCTENIINMU yCIOBUAMU;

® pacro3HaBaTh JIOKHBIE YTBEPXKACHHUSA, OIIMOKM B pACCyXIEHHUSX, B TOM YHCIE C
WCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B nosceonesnoui srcuznu u npu uzyueHuu opy2ux npeomemos.

® JCIIOJIB30BAaTh YHUCIIOBBIE MHOXKECTBA HAa KOOPAMHATHOW IPSAMOM Ul ONMCAHUS DPEAIbHBIX
IIPOLIECCOB U SIBJICHUU;

® IIPOBOJUTH JIOTUYECKUE PACCYKICHUSA B CUTYalUAX [IOBCEAHEBHOM XU3HH.

Buinycknuk _noayuum 603M04CHOCHb HAYYUMbCAL:

e cBOOOJHO OMEPUPOBATH MOHATHSAMU: IMOJIYUHTEPBAN, MPOMEXKYTOK C BBIKOJOTOW TOYKOM,
rpaduueckoe npeacTaBiIeHIE MHOXKECTB HA KOOPAMHATHOMN TUIOCKOCTH;
® TIPOBEPSTH MIPUHAUICIKHOCTD 3JIEMEHTAa MHOYKECTBY;
® HAXOAWUThb IepecedyeHue U OObETUHEHHME MHOXKECTB, B TOM YHCJE MpPEICTaBICHHBIX
rpaduyuecku Ha KOOPAUHATHON MJIOCKOCTH;
® TPOBOJUTH JIOKA3aTEIbHBIC PACCYKACHUS ISl 00OCHOBAHMSI UCTUHHOCTU YTBEPKICHHIA.
B noeceonesnoti scusnu u npu uzyuenuu oOpyeux npeomemos:
® JCIIOJIb30BAaTh YMCJIOBbIE MHOKECTBA HA KOOPAMHATHOM IJIOCKOCTH JIJIsl OTIMCAHUS peajbHbIX
MIPOLIECCOB U SIBJICHUI;
® [IPOBOJUTH JOKA3aTEIbHBIE PACCYKIACHUS B CUTYAIUsX [OBCEIHEBHOW KU3HU, IIPU PELICHUN
3a1a4 U3 IpyTUX NPEIMETOB.

Yucaa 1 BbIpaKeHUst

Buinycknuk _nayuumcs:

e omepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMHU: IIE€JIO€ YHCIO, JEIMMOCTb YHCET,
OOBIKHOBEHHAsI JIpO0b, NECSATHYHAs JApPOOb, pallMOHAIBHOE YHUCIIO, MPHOMDKEHHOE 3HAUYEHUE
qHcia, 4acTh, JOJS, OTHOIIEHHE, MPOLEHT, MOBBIINICHWE M IMOHIKEHHE HAa 33/JaHHOE YHCIIO
MPOLIEHTOB, MacUITao;

e omepupoBaTh Ha 0a30BOM YPOBHE MOHATHUAMH: JOrapudM UHCIa, TPUTOHOMETPUUECKAS
OKpY)KHOCTb, TpaJyCHas Mepa yrja, BeJIWYMHA yIia, 3aJaHHOTO TOYKOM  Ha



TPUTOHOMETPUYECKOW OKPYKHOCTH, CUHYC, KOCUHYC, TAHI'€HC M KOTAHI'€HC YTJIOB, UMEIOLINX
MIPOU3BOJIbHYIO BEJTUYHHY;
® BBINOJHATH apUPMETHUECKHUE JEHCTBUS C LEIBIMU U PAllMOHAIbHBIMH YHCIaAMU;
® BBINOJHATh HECIIOKHBIE NPE0OpPAa30BaHUSA YHUCIOBBIX BBIPAKEHUMN, COJEPKALIUX CTEIEHU
qyucen, IM00 KOPHHU U3 YUCEN, IUO0O JIorapu(Mbl UHUCEIT;
® CpaBHMBATh PallMOHAIbHbBIE YHCIIA MEXITY COOOI;
® OLICHUWBATh M CPABHHUBATh C PAllMOHAJbHBIMHM UYMCIAMH 3HAYEHHS LENbIX CTENEeHEeW uwuced,
KOpHEH HAaTypaJlbHOM CTENEHH U3 YUCEeN, JOrapu(PMOB UKCEeN B IPOCTHIX CIydasx;
e 300pakaTb TOYKAMU Ha YUCIIOBOM MPSAMOIL 1leIble U pallMOHAJIbHbIE YHCIa,
e y300pakaTb TOYKAMH Ha YMCIOBOM MpPSIMOW Leible CTENEHH YHUCEN, KOPHU HaTypaibHOU
CTENeHH U3 YHCEJI, JIOTapu(MBbI UHCEN B MPOCTHIX CIyUasix;
® BBLINOJHATH HECIOXKHbIE NPeoOpa3oBaHUs LENbIX M JIPOOHO-pAllMOHATIBHBIX OYKBEHHBIX
BBIPAKCHUM;
® BBIpaXKaTh B IPOCTEHIINX CIIy4asiX U3 PaBEHCTBA OJHY NIEPEMEHHYIO Yepe3 JIPYTHeE;
® BBHIUMCIATH B TMPOCTBIX CIy4asX 3HAYEHUS YHUCIOBBIX W OYKBEHHBIX BBIPAKEHUH,
OCYHIECTBJISISI HEOOXOMMbIE MTOJICTAHOBKU U MPe0Opa3oBaHMUs;
e 1300pakaTb CXEMaTUYECKH YTroJl, BEJIMUYMHA KOTOPOTO BhIpaXKeHA B rpajaycax;
® OLICHMBATh 3HAKU CUHYCA, KOCUHYCA, TAHI'€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.
B nosceonesroti orcuznu u npu uzyuenuu opyaux y4eonvix npeomemos:
® BBINOJHATH BRIYMCIICHUS IPU PEIICHUH 3aJ1a4 MPAKTUYECKOTO XapaKTepa,
® BBINOJHATH MPAKTUYECKUE PACUETHI C MCMOJIb30BAHUEM IMPU HEOOXOJUMOCTU CIPABOYHBIX
MaTepUaioB U BBIUUCIUTEIbHBIX YCTPOICTB;
® COOTHOCUTH pealibHble BEJIMYMUHBI, XapaKTEPUCTUKH OOBEKTOB OKPYXKAIOIIEr0 MHpa C HX
KOHKPETHBIMU YUCJIOBBIMU 3HAYEHUSMU;
® JCIOJb30BaTh METO/AbI OKPYTJIEHUS, TPUOIMKEHUS U IPUKUIKU TIPU PEIICHUH MPAKTHYECKUX
3a/1a4 OBCEIHEBHOM JKU3HU

Buinycknux noayuum 603mMoxicHOCIb HAYUUMbCA:

e cBOOOJHO ONEPUPOBATH MOHATUSMU: 1IEJI0€ YHUCIIO, IETUMOCTb Yncesl, OOBIKHOBEHHAs POOb,
JecsITUYHas JpoOb, palMOHAJIbHOE YHUCIIO, MPUOMMKEHHOE 3HAUEHUE YHCIla, YacTb, JOJS,
OTHOIIICHHE, MPOIICHT, MOBBIIIEHUE U MOHWKCHHUE HA 3aJIaHHOE YHUCIIO MPOIIEHTOB, MAcIITa0;

® [IPUBOJMTH IIPUMEPBI YHCEII C 3aJaHHBIMU CBOWCTBAMHU JCIUMOCTH;

® OIEPUPOBATH MOHATUSAMU: JOTAPU(PM YHCITIA, TPUTOHOMETPUYECKAS OKPYIKHOCTh, paguaHHas
U TpaayCHas Mepa yrja, BeEJIWYMHA YIVIA, 3aJaHHOIO0 TOYKOW Ha TPUTOHOMETPUYECKOMN
OKPY>KHOCTH, CHHYC, KOCUHYC, TAHI'€HC U KOTaHT'€HC yIJIOB, UMEIOIIUX YUCIA € U T;

® BBINOJHATH apu(MeTHUIECKUE ICHCTBHS, cOUeTasi yCTHhIE U MUCbMEHHBIE TPUEMBI, IIPUMEHSIS
pU HEOOXOAUMOCTH BBIUMCIUTEIbHBIE YCTPOICTBA;

® HAXOJUTh 3HAYCHUS KOPHS HATYPaJIbHOM CTEIECHU, CTEIIEHU C PAllMOHAJIBHBIM II0KAa3aTelleM,
norapugma, UCI0JIb3ysl IPU HEOOXOAUMOCTH BBIUNCIUTEIbHBIE YCTPOICTBA;

® 110JIb30BATHCS OLICHKOM U NPUKUIKOMU IIPU IIPAKTHYECKUX pacyeTax;

® TPOBOJIMTH 110 U3BECTHBIM (OpMyJIaM U MpaBUiIaM Mpeodpa3zoBaHus OyKBEHHBIX BBIPAKEHUH,
BKJTIOYAIOIINX CTENEHHU, KOPHH, JOTapu(pMbl U TPUTOHOMETPHUECKUE (PYHKIINU;

® HaxOJUTh 3HAYCHHSI YHCIOBBIX W OYKBEHHBIX BBIPRXEHUH, OCYILIECTBIAS HEOOXOAUMBIE
MIOJICTAHOBKH U IIPeo0pa3oBaHUs;

e 1300paxkaTb CXeMAaTUYECKH YToJI, BEJITMUYMHA KOTOPOTO BBIPAXKEHA B paJHaHax;



® JCIOJB30BaTh MPU PENICHUH 3a7ad TAOIMYHBIC 3HAYCHUS TPUTOHOMETPHUYECKUX (DyHKIHIA
VTJIOB;
® BBINOJHATH MEPEBOJI BEIWMYMHBI YTJIa U3 PaJHaHHON MEpHI B TPAJAYyCHYIO U 0OpaTHO.
B nosceonesnoii orcuznu u npu uzyuenuu opy2ux y4eonvix npeomemos:
® BBIMOJHATH JCUCTBHUSI C YHCIOBBIMH JIaHHBIMH TP PEIICHWW 3aJa4 MPAKTHYECKOTO
XapakTepa W 3aJad M3 pPa3IU4YHBIX OONacTell 3HAaHWM, HCIONB3ySd TNPH HEOOXOAUMOCTH
CIPaBOYHBIC MAaTEPHAITBI M BEIYUCITUTEIBLHBIC YCTPOHCTBA;
® OICHWBAaTh, CPABHUBATh W HCIOJB30BaTh NPH PEIICHUH MPAKTHYECKUX 3a/]ad YHCIOBEHIC
3HAYEHUS PEATBHBIX BEJIWYMH, KOHKPETHBIC YHCIIOBBIC XapaKTEPUCTHKH  OOBEKTOB
OKpY’KaIOIIero MUpa

YpaBHeHUsI M HEPABEHCTBA

Buvinycknuk nayuumcs:

e pemarp Jorapudmuueckue ypaBuenus Buga 10g a (bx + ¢) = d u mpocreiinme HepaBeHCTBA
Buaa log a x < d;
e pelarh MOKa3aTelbHLIE ypaBHEHHUs, Buaa a>*°= d (rme d MOXHO NPEACTABUTL B BHIE
CTEIIEHH C OCHOBaHMEM &) M TMpOCTEiIIne HepaBeHCTBa Buaa a* < d (rme d moxHO
MPEJICTaBUTh B BHJIC CTEIICHU C OCHOBAHUEM a);.
® MPHUBOJUTH HECKOJBKO MPUMEPOB KOPHEH MPOCTEHIIEr0 TPUTOHOMETPUUYCCKOTO ypaBHCHHS
BHJA: Sin X =@, COSX =a, tg X =a, Ctg X = @, rae a — TabMMuHOoe 3HAYECHUE COOTBETCTBYIOIICH
TPUTOHOMETPHUUECKOH (PYHKIIHH.
B noeceonesnoti sicusnu u npu uzyuenuu oOpyeux npeomemos:
® COCTaBJIsITh W pellaTh YpPaBHEHUS W CHCTEMbl YPaBHCHUN TIPU PEIICHUM HECITOXHBIX
NPAKTUYECKHUX 33J1a4.

Buinycknux _nonyuum 603M0HCHOCHb HAYYUMbCA

® peliath paluoHAJIbHBIE, MOKa3aTeIbHbIE W JOTapu(MHUYECKHE YpaBHEHHUS W HEPABEHCTBA,
NPOCTEUIIINE HPPALUOHAIBHBIE W TPUTOHOMETPUYECKHE YpaBHEHHUS, HEPABEHCTBA M UX
CHCTEMEI;
® LCIMOJIb30BaTh METOJIbl PEIICHUSI YPaBHEHUM: NMPUBEICHUE K BHUIY «IPOU3BEJACHUE PABHO
HYJIIO» WJIM «4aCTHOE PaBHO HYJIIO», 3aMEHAa NMEPEMEHHBIX
® LCIOJIB30BATh METOJI UHTEPBAJIOB VISl PEIICHUS HEPABEHCTB;
® HCIIOJIH30BaTh rpadUuecKuii METOI M1 IPUOIMIKEHHOTO PEIICHUS YPaBHEHU M HEPABCHCTB;
® U300pakaTh Ha TPHUTOHOMETPHUYECKON OKPYKHOCTH MHOXKECTBO PEIICHHH IMPOCTEHIITHX
TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB;
® BEHINIOJHATH OTOOpP KOpHEH YpaBHEHHH WM pPEIICHUH HEPaBEHCTB B COOTBETCTBUU C
JIOTIOJTHUTEIbHBIMU YCIIOBUSIMA U OTPAaHUYCHUSIMU.
B nosceonesroii orcuznu u npu uzyuenuu opyaux y4eonvix npeomemos:
® COCTaBJISITh M PEIIATh YPAaBHEHMS, CUCTEMbl YPABHCHU M HEPABEHCTBA MPU PEUICHUU 3a]a4
JIPYTUX YYCOHBIX MIPEAMETOB;
® ICIIOJIb30BaTh YPAaBHECHUS M HEPABEHCTBA [IJIsI MOCTPOEHUS W HUCCICAOBAHUSA MPOCTEUIINX
MaTEMaTHYECKUX MOJIETIEH pPEeaIbHBIX CUTYalMid WIIM NPUKIIAIHbIX 3a]1a4;
® yMEThb MHTEPIPETUPOBATh IIOJYYEHHBIM MPU PELIICHUM YyPAaBHEHUS, HEPABEHCTBA WU
CUCTEMBI pe3yJbTaT, OIICHHBATh €ro MPaBAONON00ME B KOHTEKCTE 3a/JlaHHON pealbHOU
CUTYyalLlMU WY MPUKIAJHON 3a/1aun

DOyHKIUH

Buinycknux _nayuumcs.




e onepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSMU: 3aBUCUMOCTD BENTUYMH, (QYHKIIHS, apTYMEHT U
3HaueHue (yHKIHUHM, O0OJacTh ONpPENETIECHHS W MHOXECTBO 3HAUEHUH (QYHKIUHM, Tpaduk
3aBUCUMOCTH, TpaduK (QYHKIMM, HyIH (QYHKIMH, [POMEKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHUE Ha YHUCIOBOM IPOMEXKYTKE, yObIBAHHME HA YHCIOBOM IPOMEKYTKE, HaUOOJbIIEE U
HauMEHbLIEE 3HaYeHUuEe (YHKIMM HAa YHCIOBOM IPOMEXKYTKE, Iepuoaudeckas (QyHKIus,
HNEPUOL;
e oOInepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMU: MpsiMas U OOpaTHas MPONOPLUUOHAIBHOCTH
JTUHEHAas, KBaJlpaTuyHasi, Jorapudmuueckas U nokazareiabHas (yHKIUU, TPUTOHOMETPUUECKHE
bynxumm;
® pacro3HaBaTb U COOTHOCUTh TpaUKH 3JIEMEHTApHBIX (QYHKIUI: mpsMod U oOpaTHOU
MPONOPLMOHANIBHOCTH, JIMHEHHOM, KBaJpaTUYHOW, JIOrapupMUUYECKOM U MOKa3aTeIbHOU
(GyHKUUH, TPUTOHOMETPUUECKUX (DYHKLINMA;
® HaXOAWUTH 1O rpaduKy NpUOIMHKEHHO 3HaUEHUS (PYHKLMHU B 3a/IaHHBIX TOUKAX;
e omnpeaensaTh Mo TpaduKy CBOWCTBA (QYHKIUM (HYJIH, MPOMEXKYTKH 3HAKONOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HaOOJNbIIINE U HAUMEHbBIIINE 3HAYECHUS U T.11.);
® CTPOUTH 3CKHM3 rpaduka (yHKIUH, YIOBIETBOPSIOLIEH MNpPUBEIEHHOMY HaOOpy YCIOBUI
(mpomexxyTku Bo3pacTaHusi / yObIBaHMS, 3HaueHHE (YHKIMM B 3aJaHHOM TOYKE, TOYKHU
IKCTPEMYMOB U T.11.).
B nosceonesnoui srcuznu u npu uzyuenuu opy2ux npeomemos:
® OIpeaensaTh Mo rpadukaM CBOWCTBA pEasIbHBIX MPOILIECCOB U 3aBUCUMOCTEH (HauboibIINe U
HaVMEHbIIME  3HAYEHUs, IPOMEXKYTKM  BO3pacTaHMs U  yObIBaHMs, IPOMEXYTKH
3HAKOIIOCTOSIHCTBA U T.I1.);
® MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MTPAKTUYECKON CUTyaluu

Buinycknuk nonyuum 603M0iMCHOCIb HAYYUMbCA:

® OIEpUPOBATH NOHATUSAMU: YETHAs U HEYETHas! (PYHKINU;
® ONpeesaTh 3HaueHHe (PyHKIUU 10 3HAYEHUIO apryMEHTa [IPU pa3IMYHbIX crioco0ax 3aJaHus
GbyHKIHY;
® CTPOUTh I'paUKu U3yUEHHBIX (PYHKIUH;
® ONKCHIBATh MO IpaduKy U B HPOCTEHIIMX ciaydyasx Mo (opmyiie MOBEJCHHE U CBOMCTBA
(GyHKIMHA, HaXOAUTH 1O rpaduKy PYHKIHMN HAauOOJbIINE U HAMMEHBIINE 3HAUSHHUS;
® CTPOUTh 3CKHU3 Tpaduka (QYHKLIHHU, YAOBJIECTBOPSIOIICH NpPUBEICHHOMY HaOOpy YCIOBHM
(mpoMeXyTKH BO3pacTaHus/yObIBaHMs, 3HAaYeHHE (QYHKUMU B 33JaHHOM TOUYKE, TOYKHU
AKCTPEMYMOB, aCUMITOTHI, HYJIN GYHKLIUH U T.1.);
® pemiath ypaBHEHMsI, IPOCTEHUIIINE CUCTEMbl YPaBHEHUH, UCIIONIb3Ysl CBOMCTBA (DYHKLIUN M UX
rpadukoB.
B nosceonesnotui srcuznu u npu uzyuenuu opyux y4ebHulx npeomemos.
e omnpenensiTh Mo rpadpukaM M HCIOJB30BaTh Ui pEIICHUs TNPHUKIATHBIX 3a7ad CBOMCTBa
peasbHBIX MPOLECCOB M 3aBUCUMOCTEN (HAaMOOJbIINE U HAUMEHbIINE 3HAYCHUS, MPOMEKYTKU
BO3pacTaHusl M yObIBaHMS (DYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACUMIMTOTHI, MEPHOA U
T.IL.);
® VHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKON CUTYALNH;
® OmnpenensATh MO TpaguKaM MPOCTEUIINE XapPAKTEPUCTHKH MEPUOTUYECKUX MPOIECCOB B
O10JIOTHH, KOHOMHUKE, MYy3bIKE, PAIMOCBSI3U U JIp. (aMILTUTY/a, IEPUOA U T.I1.).

dnemenmor Mamemamu4ecKo20 aHaIU3a

Buinycknuk _nayuumcs:




e onepupoBaTh Ha 0A30BOM YPOBHE MOHITHIMH: MPOU3BOIHAS (YHKIIMH B TOUKE, KacaTeabHas
K rpa@uKy pyHKIMH, IPOU3BOAHAS (PYHKIUY;
® OIpeAeNATh 3HAYEHHE MPOU3BOJHOW (YHKIUM B TOYKE MO M300paKEHHUIO KacaTelbHOH K
rpaduKy, IpOBEIEHHOMN B 3TON TOUKE;
® pelaTh HECIOKHBIE 3314l HA MPUMEHEHUE CBSA3H MEXAY MPOMEXKYTKAMH MOHOTOHHOCTH U
TOYKAMH SKCTpeMyMa (YHKLUHHU, C OJHOM CTOPOHBI, U MPOMEKYTKAMHU 3HAKONOCTOSHCTBA M
HYJIIMH TIPOU3BOAHOM 3TON (DYHKLIUU — C APYTOM.
B nosceonesnou srcuznu u npu uzyuenuu opy2ux npeomemos.
® [OJB3ySACh TIpaduKamMH, CpaBHUBAaTh CKOPOCTH BO3pacTaHusi (pocTa, TIOBBIIICHHUS,
YBEIMYEHUS W T.N.) WIM CKOPOCTU YObIBaHUS (MageHUsl, CHUKEHUS, YMEHBUICHUS U T.IL.)
BEJIMYMH B peabHbIX Mpoleccax;
® COOTHOCUTHb TIpaUKu peajJbHBIX TMPOLECCOB U 3aBUCUMOCTEH C HX OINHUCAHUSIMH,
BKJIFOUAIOIIMMHU XapaKTEPUCTUKU CKOPOCTU M3MEHEHUs (ObICTPBINA pOCT, TNIABHOE MOHUKEHUE U
T.1L.);
® JCNOJb30BaTh IpaQUKU peanabHbIX MPOLECCOB AJIs pEUICHUS] HECIOXKHBIX MPUKIAJIHbIX 33/a4,
B TOM YHCJI€ OIpeesisAs 10 rpaduKy CKOpOCTh X0/a Ipolecca

Buinycknuk nonyuum 603M0icHOCHb HAYYUMbCA

e CBOOOJHO OIEPHUPOBATH MOHATHUAMHU: TPOM3BOAHAS (GYHKIMH B TOYKE, KacareidbHas K
rpaduky QyHKIMH, TPOU3BOAHAS (PYHKIIHH;
® BBIYHCIATH TPOHM3BOJMHYIO OJHOYICHA, MHOTOYICHA, KBAJIPATHOTO KOPHS, MPOU3BOTHYIO
CyMMBI (DyHKIINIA;
® BBLIUUCIATH MPOU3BOJHBIE DJIEMEHTAapHbIX (QYHKIUH W HUX KOMOWHAIMM, MCHONB3Ys
CIPaBOYHBIE MaTEpPHAJIbI;
® JICCIIEJIOBATh B MPOCTEHIINX CIydasX (PYHKIMM HA MOHOTOHHOCTb, HAXOJUTh HauOOJbIINE U
HauMEHbIIME 3HauyeHus (QyHKUMHA, CTPOUTh TpadUKM MHOTOWIEHOB U  MIPOCTEHIINX
panoHanbHbBIX (YHKIUN ¢ UCIIOJIb30BAHUEM allllapaTa MaTeMaTUYeCKOTo aHaIu3a.
B nosceonesroti sorcuznu u npu uzyuenuu opyux y4eonvix npeomemos.
e pemiaTh MNPUKIATHBIE 3a7a4d U3 OHOJOTUH, (UMKH, XUMHUH, SKOHOMHKH M JPYTHX
IIPEIMETOB, CBSI3aHHBIEC C UCCIIEIOBAHUEM XapaKTEPUCTUK PEATIbHBIX MPOIIECCOB, HAX0XKICHUEM
HanOOIBIINX U HAMMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHHUS U T.I1.;
® HHTEPIPETUPOBATH MOJIYYCHHBIE PE3yIbTaThl

CraTucTHKA U TeOpUsl BEPOSITHOCTEI, JTIOTMKAa U KOMOUHATOPUKA

Buinycknuk nayuumcs:

e OmnepupoBaTh Ha 0a30BOM YpPOBHE OCHOBHBIMH OIHUCATEIbHBIMU XapaKTEPUCTUKAMHU
gucioBoro Habopa: cpemHee apudMeTHUECKOoe, MeIudaHa, HauOoJIbIlee W HaWMEHBIIEe
3HAYCHUS;
® OIEepUpPOBaTh Ha OGA30BOM YPOBHE MOHATHIMH: YaCTOTA U BEPOSTHOCTH COOBITHS, CIIyYaiHBIN
BBIOOD, OMBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITHSIMU;
® BBIUUCIIATH BEPOATHOCTH COOBITUI HA OCHOBE TOJICYETA YUCIIA UCXOI0B.
B nosceonesnotii orcuznu u npu uzyyenuu opyeux npeomemos:
® OIICHUBATh M CPABHUBATH B MPOCTHIX CIy4YasX BEPOSTHOCTH COOBITHI B peabHOU KU3HU;
® UYNTaTh, COMOCTABJIATH, CPAaBHHBATh, WHTEPIPETHUPOBATH B MPOCTHIX CIydasx pealbHbBIC
JTaHHbBIE, IPE/ICTABJICHHBIC B BHJIE TAOIUII, 1HarpamMm, rpapuKoB

Buinycknuk nonyuum 6o3mooxcnocms Hayuumucs:




® UMETh TMPEACTABICHUE O JAUCKPETHBIX U HENPEPBIBHBIX CIIyYaWHBIX BEJIWYMHAX U
pacnpenesieHusix, O HE3aBUCUMOCTH CITyYalHbBIX BEJIMYHH;
® UMETh MPEJICTABICHUE O MATEMATHYECKOM OKUJIAHUU U JUCIIEPCUU CIYyYAHbIX BEJIIMYHH;
® UMETh NPEACTABICHUE O HOPMAIBHOM PACIPEICICHUHM ¢ INpPUMEPAX HOPMAIBHO
pacrpeeICHHbIX CTyYalHbIX BEJIMYHH;
® TIOHMMATh CYTh 3aKOHA OOJBIINX YHUCEN U BHIOOPOYHOTO METO/1a U3MEPEHUSI BEPOSTHOCTEH;
® UMETh MPEJICTABICHUE 00 YCIOBHOW BEPOSITHOCTH M O TIOJIHON BEPOATHOCTH, IPUMEHATH UX B
pELICHUY 3a/1a4;
® UMEThb MPEJCTABJICHHE O BAXXHBIX YACTHBIX BHUJAAX pPACIPEACICHUM W TPUMEHSATh HUX B
pELICHUH 3a/1a4;
® UMETh NPEJCTABICHUE O KOPPEISLMY CIIyYalHbIX BEJIMYNH, O JUHEHHON pErpecCcuu.
B nosceonesnotii ocuznu u npu uzyyenuu opyeux npeomemos:
® BBIYHCIISITH UM OLICHUBATH BEPOSTHOCTH COOBITUIN B peaTbHOMN KU3HH,
® BHIOMPATH MOJIXOAIINE METOIBI MPEICTABICHUS U 00PaOOTKHU JaHHBIX;
® yMETh perniaTh HECIOXKHBIC 3a7a4i Ha MPUMEHEHHUE 3aKOHA OOJBIIUX YUCET B COLIMOJIOTHU,
CTpaxOBaHWH, 3JAPABOOXPAHCHUH, OOCCTICUCHHH OE€30MaCHOCTH HACEJEHHS B YPE3BBIYAMHBIX
CUTYaIUIX

TexcToBbBIE 3a7a4N

Buvinycknux _nayuumcs.

e pelaTh HECIIOXKHBIC TEKCTOBBIC 3a/1a4U Pa3HBIX THIIOB,
® aHANM3MPOBATh YCIOBHE 3aJa4d, TPU HEOOXOAMMOCTH CTPOWTH ISl €€ pEIICHUs
MaTeMaTUYEeCKYI0 MOJICb;

® [OHMMATh M WCIOJB30BaTh IUIS PEUICHHS 3aJaud WHQGOPMAIIMIO, MPEACTABICHHYIO B BHJIC
TEKCTOBOW M CUMBOJIBHOM 3aIMCH, CXeM, TaOJUI], TuarpamMmm, rpad)ukoB, pUCYHKOB;

® JICHICTBOBATH IO AITOPUTMY, COJCPKAIMIEMYCS B YCIIOBHH 3aJauH;

® ICITOJIb30BAaTh JIOTHYCCKUE PACCYKICHUS TPU PEIICHUN 3a]1auu;

e paboTarh ¢ W30OBITOYHBIMH YCJIOBUSIMH, BBIOMpas W3 Bceld WHGOpMAIMK, TaHHbIC,
HEOOXOIUMBIC TSl PEIICHHUS 3a/1a9H;

® OCYIICCTBIJIATh HECIIOXKHBIA 1MepeO0op BO3MOXKHBIX PEIICHUH, BBIOMpAas U3 HUX ONTHMAIBHOC
0 KPUTEPHUSAM, CPOPMYITHPOBAHHBIM B YCIIOBUH;

® aHAJIM3UPOBATh W MHTEPIPETHPOBATH IMOJYYCHHBIC PEHICHHS B KOHTEKCTE YCIIOBHUS 3ajauH,
BBIOMPAThH PEIICHUS, HE TPOTHUBOPEUAIIIHE KOHTEKCTY;

® pemiaTth 3aJauu Ha pacueT CTOMMOCTH IOKYTIOK, YCITYT, MOE3/0K U T.II.;

® peliaTh HECJIIOXKHBIC 3a/ladyd, CBSI3aHHBIE C JIOJIEBBHIM YYacTHEM BO BIIaJcHHH (DUPMOH,
MPEANPUSTUEM, HEIBIIKUMOCTBIO;

e pemiaTh 3aJaud Ha MPOCTHIE MPOLEHTHI (CUCTEMBl CKUIOK, KOMHUCCHUU) W Ha BBIYHCIICHUE
CJIOXHBIX TIPOIICHTOB B Pa3JIMYHBIX CXEMaxX BKJIAJI0B, KPEJAUTOB U UIIOTEK;

e pemiaTh MPaKTUYECKHE 3a7aud, TPeOyIolre WCIOIb30BaHUS OTPUIIATEIBHBIX YHCEN: Ha
orpesieNieHrne TeMIlepaTyphl, Ha ONpeesieHre MOJ0XKEHUS Ha BPeMEHHON OcH (10 Halel Spbl U
MOCIie), Ha JIBIKEHUE JEHEKHBIX CPEICTB (IMIPUXO0/pacXo/l), Ha OTPECIICHUE TITyOUHBI/BBICOTHI
U T.IL;

® JCIOJB30BaTh MOHATHE MacmTaba Ui HAXOXKICHHS PACCTOSIHUM M JUIMH HAa KapTax, TUIaHax
MECTHOCTH, TJIaHaX MMOMENICHHH, BEIKPOUKAX, IPH paboTe Ha KOMIIBIOTEPE H T.II.

B nosceonesnotii orcuznu u npu uzyyenuu opyeux npeomemos:



¢ pCliaTb HECIOXKHBIC TPAKTUYCCKHUE 3aladd, BO3HHUKAIOIMHNE B CUTYyAUAX HOBCGILHCBHOﬁ
KHU3HU
Bbll’lVCKHUK nOJYYUM 803MOHCHOCHb HAYYUMbCA .

e pemiaTh 337]a9M Pa3HBIX THUIIOB, B TOM YHCIIC 33]]a4d MOBBIIICHHON TPYAHOCTH;
e BBHIOMPATH ONTUMAJIBLHBIA METO PEIICHUS 33/1a4H, PACCMAaTPUBAsI Pa3IMYHbBIC METOJIBI;
® CTPOUTH MOJIENb PEIICHUS 3a/1a4H, TIPOBOJAUTH JJOKA3aTEIbHBIC PACCYKICHHUS;
e pemath 3amadyM, TpeOylolue Tmnepedopa BapHaHTOB, NIPOBEPKU YCIOBHM, BBIOOpa
ONTHUMAJILHOTO PE3yJIbTaTa;
® AHAM3WPOBATh M WHTEPIPETUPOBATH PE3yJbTaThl B KOHTCKCTE YCJIOBUS 3aJ[a4d, BHIOUpATh
pEIICHHsI, He TPOTUBOPEUAITNE KOHTEKCTY;
® TICPEBOJUTH MPU PEIICHUH 3319l HHPOPMAIUIO U3 OJHOU (DOPMBI B IPYTYIO, UCIIONB3YSI TIPU
HEOOXOMMOCTHU CXEMBI, TAOIUIIbI, TpadUKH, TUATPAMMBI;
B noeceonesnoti sicusnu u npu usyuenuu opyeux npeomemos:
e pemaTh MPAKTUYCCKHE 3aa9d U 337191 U3 IPYTUX MPEAMETOB
I'eomeTpust
Buinycknux nayuumes:

e OmepupoBaTh Ha 0A30BOM ypOBHE MOHATHUSAMH: TOYKA, MPsAMasi, MIOCKOCTh B MPOCTPAHCTBE,
MapajuieIbHOCTh U MEePICHIUKYISIPHOCTH MPSMBIX U TIIOCKOCTEHH;
® pacIio3HAaBaTh OCHOBHBIC BHJBI MHOTOTPDAaHHHUKOB (TIpM3Ma, MUPaMHAA, MPSIMOYTOJIbHBIN
napajuieNienumen, Kyo);
e y300paxkarb wH3yyaemMble (UIYpBl OT PYKH MU C TMPUMEHEHUEM TPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;
e JienaTh (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY,
cOOKy, CHH3Y,
® U3BJIEKaTh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPeaCTaBICHHYIO
Ha YepTekax U PUCYHKaX;
e npuMeHATh TeopeMy [ludaropa npu BEIYUCICHUU JIEMEHTOB CTEPEOMETPUUECKUX DUTYD;
® HAaXOAUTh OOBEMBl U IUIOMIAJW TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C
npuMeHeHueM Gopmy;
® pacrio3HaBaTh OCHOBHBIC BUJIBI TEJ BpallleHus (KOHYC, WIHHID, cepa U 1map);
® HAXOAUTh OOBEMbl U IUIOMIAJM TOBEPXHOCTEH MPOCTEUIINX MHOTOIPAHHUKOB U TN
BpAIICHHs C IPUMEHEHUEM (HOPMYIL.
B noeceonesnoti srcusnu u npu uzyuenuu opyeux npeomemos:
® COOTHOCUTH a0CTPaKTHBIE T€OMETPUUYECKUE TOHITHS M (PAKThl C peaTbHBIMH >KU3HEHHBIMU
00BEKTaMU U CUTYAIUSIMH;
® JICIOJh30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYp ISt pEIICHUS TUTTOBBIX
3a/1a4 MPAKTUYECKOTO COJIEPIKAHMUS,
® COOTHOCHUTb IIJIONIAN TIOBEPXHOCTEHN TeJl OIMHAKOBOM (hOPMBI pa3IMYHOTO pa3Mepa;
® COOTHOCUTH 0OBEMBI COCY/I0OB OJIMHAKOBOW (DOPMBI PA3IMYHOTO pa3Mepa;
e OlleHHUBaTh (OPMY MPABUIHLHOTO MHOTOTPAHHHKA TIOCIIE CIHJIOB, CPE30B U T.I. (OMpPEHesaTh
KOJIMYECTBO BEPIIHH, peOep U rpaHel MmoTydYeHHBIX MHOTOTPAHHUKOB).

Buinycknuk nonyuum 603moocnocms Hayuumocs:

® MPUMEHATH JUIS PEIICHUs 3a]]a4 reoMeTprudeckue (GaKThl, €CIM YCIOBUS MIPUMEHEHHS 3aJaHbI
B SIBHOH (popme;



® pemaTth 3a7a4M Ha HAaXOXKIEHUE T€OMETPHUECKUX BETMYHMH M0 00pa3aM Wil ajlropuTMam;
® CTPOUTH CEUYEHUS MHOTOI'PaHHUKOB;
® [PUMEHATH F'€OMETpUYECKUE (DAKTHI JUIsl PElIeHUs 3a/Jad, B TOM YHCIE MPEANnoaratonmx
HECKOJIBKO I11ar0oB pEUICHUS;
® OIKCHIBAaTh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;
e (opMyJIHpOBaTh CBOICTBA U MPU3HAKHU PUTYD;
® JI0Ka3bIBATh FT€OMETPUUECKUE YTBEPKACHHUS,
® BJAJETh CTAHAAPTHOM Kiaccu(UKaIMel NMpPOCTPAaHCTBEHHbIX (Uryp (MHpaMUIbl, TPU3MBL,
napajuieNenuIe/ibl);
® HAaXOAWUTb 0OBEMBI U IUIOIIA M TOBEPXHOCTEN r€OMETPUUECKUX TEJ C MPUMEHEHUEM (HOpMyT;
® BBIUUCIIATH PACCTOSHUS U YIJIBI B IPOCTPAHCTBE.
B nosceonesnoui srcuznu u npu uzyuenuu opy2ux npeomemos.
® JCMOJb30BaTh CBOWCTBA TE€OMETPUYECKUX (UTYp [UIsl pelleHus 3ajad MpPaKTHYECKOIo
XapakTepa U 3aja4d U3 Ipyrux oogacTeil 3HaHUM.
BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE
Buinycknuk _nayuumces:

® OIICPpUPOBATH Ha 0a30BOM YPOBHE NOHATHEM JICKApPTOBBI KOOPJAWHATHI B IIPOCTPAHCTBE,
® HAXOJUTb KOOPAWHATHLI BEPITHUH KY63, U IpAMOYTOJIbHOTO MapalICJICIIuIICaa
Buinycknux nonyuum 603MOICHOCHb HAYYUMBCL.

® OINEpPUPOBATH TMOHATUSMHU JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOMIYJIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YroJl MEXAY BEKTOPAMH, CKAISIPHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;
® HAXOJUTh PACCTOSHHUE MEXAY JIBYMsI TOUKaMH, CyMMY BEKTOPOB U IIPOU3BEJICHUE BEKTOPA Ha
YHUCJIO, YroJ MEXKIY BEKTOpaMH, CKaJsipHOE IPOM3BEICHUE, PACKIaJbIBaTh BEKTOpP IO JIBYM
HEKOJUIMHEApPHBIM BEKTOPaM;
® 33]1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIAUHAT;
e pemiaTh NIPOCTEHININE 3a/1a4l BBEJICHUEM BEKTOPHOTO 6asuca.

HUcropuss MaTeMaTUKH

Buinycknux nayuumecsa:

® ONNUCHIBaTh OTJAEJIbHBIC BBIJAIOIIMECS PE3YyJIbTaThl, IIOJIYYEHHbIE B XOJA€ pa3BUTHUSA
MaTeMaTHKU KaK HayKH;
® 3HAThb NPUMEPHl MATEMATHUYECKUX OTKPBITUA U HUX ABTOPOB B CBSI3U C OTEUECTBEHHON H
BCEMUPHOW UCTOPHUEM;
® TIOHMMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccum.

Buinycknux noayuum 603moxicHOCIMb HAYYUMbCA:

® [IPEJICTABISATH BKJIAJ BBIJAIONMIMXCS MAaTEMAaTUKOB B Pa3BUTHE MATEMAaTHKU W MHBIX HAyUHBIX
o0JacTei;

MeToabl MATEMATHKH

Buinycknux nayyumcsi.

® [IPUMEHATHh U3BECTHBIE METOBI IPH PEIICHUU CTAHIAPTHBIX MATEMATUUECKUX 3a/1aY;
e 3aMeyaTb M XapakTepU30BaTh MAaTEeMaTUYECKHME 3aKOHOMEPHOCTH B  OKPYKAIOLIEH
JIEHCTBUTEIILHOCTH,

® [IPUBOJWTH NPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, B TOM UHCIE
XapaKTEPU3YIOIINX KPACOTY U COBEPLIECHCTBO OKPYKAIOIIETO MUPA U TPOU3BEAECHUN UCKYCCTBA



Boinycknux noayuum 603MONCHOCHIb HAYYUMbCSL.

® ICITOJIb30BaTh OCHOBHBIE METO/IBI I0KA3aTEIbCTBA, TPOBOANUTH JJOKA3aTEIBCTBO M BBHITIOTHSITH
OIPOBEPIKEHUE;

® TMPUMEHATH OCHOBHBIE METOJIbI PEIICHHS] MATEMaTHUECKUX 33]1a4;

® Ha OCHOBE MAaTEMAaTHYECKHMX 3aKOHOMEPHOCTEW B TPHUPOAE XapaKTEpU30BaTh KPacoTy M
COBEPIICHCTBO OKPY’KAIOIIET0 MHUpa U MPOU3BEICHUI HCKYCCTBA;

® MPUMEHATH NPOCTEUIINE TPOTPAMMHBIE CpPEACTBA M AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPH PEIICHUN MaTeMaTHIECKUX 3a/1a9

1. Conep:kanue yueOHOr0 nmpeamera

OcHoBHasi 0a30Basi IporpaMmma

KypcuBom 0003HaueHBl AUAAKTUYECKHE CIMHHIIBI, COOTBETCTBYIOIINE OJOKY pe3yJIbTaTOB
«BolnyCcKHUK ROLYYUmM 803MONCHOCTNb HAYYUMBCNY.

AJireOpa ¥ HayaJIa aHAJIHM3a

CremneHb ¢ IeHWCTBUTEIBHBIM IOKa3aTelleM, CBOWCTBA crerneHu. CreneHHas (QyHKIUS U ee
cBoiicTBa u rpaduk. UppaunonanbHble ypaBHEHHUS.

[IpocTeitmue mokas3aTenabHbIE YpaBHEHHS W HepaBeHCTBa. [lokaszaTenbHas (QyHKIUS W ee
CBOWCTBA U TpaduK.

Jlorapudm uyncna, cpoiictBa norapudma. Jecaruunsiii norapudm. Yucno e. Hamypanvhwiii
noeapugm. IlpeobpazoBanue norapupmMuueckux BoipaxeHui. Jlorapupmuueckne ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas QpyHKIMS U ee CBOMCTBA U TpaduK.

Bzaumno obpamnvie hynkyuu. I pagpuxu 63aummno oopamuulx hynkyuii.

Cucmemvl noxkazamenbHviX, 102APUGMUUECKUX U UPpayUOHanbHbIX ypasHeHuu. Cucmembl
NOKA3amMelbHbIX, 102aPUPMULECKUX HepageHCms.

Pewenue ypasunenuti u Hepasencms, codepircauux NepPemMeHHyr0 noo 3HAKOM MOOYJIAL.
VYpasuenus, cucmemsr ypagnenuii ¢ napamempom.

Memoo unmepasanog 05l peuieHus HepaBeHCms.

Tpuronomerpuueckass OKPYKHOCTb, paouanHas mepa yeara. CUHYC, KOCHHYC, TaHTEHC,
KomauzeHnc MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIEJICTBUS U3
Hero. 3HaueHus TpUroHoMmeTpudeckux (yukmuii s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

,E, E,E, z pan). @opmyavl CROJNCEHUS MPUSOHOMEMPUUECKUX — QYHKYUU, hopmyvl
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npusedeHust, hopmyavl 0BOUHO20 apeyMeHmd..

ApKKOCHHYC, apKCHHYC, apKTaHT'€HC uYucia. Apkkomawueenc yucaa. Ilpocteimue
TPUTOHOMETPUYECKHUE ypaBHEHUS. PelleHre TpUroHoMeTpHIeCKUX YPaBHEHUH.

Hymu ¢dyHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. HawubOombinee wu
HauMeHbliee 3HaueHue Gyukuun. Ilepuoanueckue ¢yHKIUU. YETHOCTh W HEUETHOCTH
bynkuuit. Crooichvie hynkyuu.

Tpuronomerpudeckne QyHKIHH Y =COSX,Yy=SinX,y=tgx. @ynuxyus Yy =CcCtgx. CBoiicTBa u
rpaduKu TPUTOHOMETPHUECKHUX (DYHKIIUH.

Obpamnvle mpueoHomempuyeckue @yHkyuu, ux ceoucmea u epaguxu. Pewenue
NPOCMetUX MpuoHOMempuUYecKUxX HepageHCcms.

IIpeobpaszosanus epaghurxos gyukyuil: cosue 6001b KOOPOUHAMHBIX OCelU, PACMIdICeHUEe U
colcamue, ompasiceHue OMHOCUMENbHO KOOpOounamubvlx oceli. I paghuueckue memoowvl peuieHus
VpasHeHUll U HepaseHCma.



[IpousBoanas gynkumu B Touke. KacatempHas k rpaduky ¢yHkmmu. ['eomerpuueckuii u
¢buzmueckuid cMmbica  TpousBogHOUM. IlpowsBoanble snemeHTapHbIX (yHKUUN. [lpasuna
oughghepenyuposanus.

[lonssTue o HempepbIBHbIX GyHKIMIX. Touku sKcTpemMyma (MakCUMymMa W MHUHHMYMa).
UccnenoBanue snemMeHTapHBIX (YHKIIMH HAa TOYKH SKCTpEMyMma, HauOOJbIIee U HAUMEHbIIIEE
3HaY€HUE C TMOMOIIBI0 NPOU3BOAHOU. [locmpoenue cpagukoé Gyukyuii ¢ nomowsio
npou38o0HbIX. [Ipumenenue npouzeooHol npu peuleHuu 3a0adu.

[lepBooOpaznas. [Ilepgoobpasuvie snemenmapHvix @yuxyut. Ilowads KpusoIUHelHOol
mpaneyuu. QPopmyna Hetomona-Jleiibnuya. Onpedenennuiti unmezpan. Bviuucnenue niowadet
NIOCKUX ueyp u 06vemos mes pawjeHus ¢ NOMOWbIO UHMe2pad.

I'eomeTpus

[ToBTOpenue. Pemienne 3aaa4u ¢ mpuMeHEHHEM CBOMCTB (UTYp Ha TJIIOCKOCTH. Perienue 3amau
C UCIOJIb30BAHMEM TEOPEM O TPEYroJbHUKAX, COOTHOIICHUH B  MPSIMOYTOJIbHBIX
TpEyroibHUKaX, (HakTOB, CBSI3aHHBIX C YETHIPEXyrojbHUKaMu. PemieHue 3amad  C
WCIIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPYXKHOCTSAMHU. PerieHue 3amay Ha WU3MEpEHHS Ha
IJIOCKOCTH, BBIYMCIICHUE JJIUH U IUIOIIA IEH.

Harnsannas crepeomerpust. durypsl u ux nzodpaxenus (ky0, nupamuaa, npusma). OcHogubie
nouamus cmepeomempuu u ux ceoticmea. CedeHus Kyda u TeTpadjipa.

Touka, npsiMasi ¥ TIIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.
B3aumHoe pacnonoxeHue npsMbIX U MII0CKOCTEN B mpocTpaHcTBe. [lapanenbHOCTh NPSAMBIX U
IUIOCKOCTEN B mpocTpaHcTBe. M300pakeHue mNpoCTEWIINX MNPOCTPAHCTBEHHBIX (QUTYp Ha
IUIOCKOCTH.

PaccrosiHus mexy ¢purypamu B MpOCTPaHCTBE.

VYriel B ipocTpancTBe. [lepneHauKyaspHOCTb MPSIMBIX U TJIOCKOCTEH.

[Ipoekmus ¢purypsl Ha MIOCKOCTb. [IpU3HAKY NEPIEHINKYISIPHOCTH MPSIMBIX U TUIOCKOCTEHN B
pocTpaHcTBe. TeopeMa 0 Tpex MepreHINKYIIpax.

Mmuororpannuku. [lapamnenenunea. CBoiicTBa NIPSMOYTOJNBHOIO — Hapajuiefienumnesa.
Teopema Iludaropa B mnpoctpancrtBe. [Ipusma u nupamupa. llpaBunbHas nupamMuga u
npaBwibHas npusma. [Ipsmas nupamuaa. 3J1eMeHThl TPU3MbI U TUPAMHU/IBI.

Tena BpamieHusi: UUIUHAP, KOHYC, cdepa u map. OCHOBHBIE CBOWMCTBA MPSIMOTO KPYroBOTO
HWINHJIPA, MPSIMOTO KPYyroBoro konyca. M3o0paxeHnue Ten BpalieHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYCe, cedeHus KOHyca (NapaiieyibHoe OCHOBAHUIO U
npoxoosiujee uepe3 GepUIUHy), CeyeHUus YUIUHOpA (NapaileibHO U NePHneHOUKYIAPHO OCu),
ceuenus wapa. Pazeepmka yununopa u Konyca.

IIpocmetiwiue KomMOUHAYUU MHO20CDAHHUKOS U Mell 8pawjeHus medxcoy cobotl. BeraucieHue
AJIEMEHTOB MPOCTPAHCTBEHHBIX (UTYp (pedpa, AUaroHau, yriibl).

[Iimomaap MOBEPXHOCTH MPABUIIBHOM NUpPaMUIBI U NpsIMOM nipu3Mel. [limomans moBepxHocTH
MPSIMOTO KPYrOBOT'O IIMJIMHAPA, MPSMOI0 KpyroBOro KOHyca U 1apa.

[Tonsitue 06 o6peme. OOBEM MUPAMHUJIBI U KOHYCA, TPU3MBI U ImuHApa. O0beM miapa.

IlooobHvie mena 6 npocmparcmee. COOTHOIIGHUS MEXIY IUIOIMIAISIMU TMMOBEPXHOCTEH U
00beMaMU MOAOOHBIX TEIL.

Heuoicenus 6 npocmpancmee: napaiiebHblii  NEPeHOC, YEHMPANbHAS — CUMMEmpUs.,
cummempusi omuocumenbHo niockocmu, nogopom. Ceoticmea Oeudxcenui. Ilpumenenue
0BUICEHULL NPU peLeHUU 3a0ay.

Bekrops! 1 koopAauHaTHl B npocTpancTBe. CymMMa BEKTOPOB, YMHOXKEHHUE BEKTOpPA HA YMCIIO,
yroia Mexay Bekropamu. KosmmHeapHble U KOMILIaHApHbIE BEKTOPBL. CKranspHoe npouzgedenue



gekmopos. Teopema o paznodicenuu 6eKmopa no mpem HEKOMNJIAHAPHBIM GEeKMOPAM.
Ckansipnoe npouszgeoenue 6eKmopos 6 koopounamax. Ilpumenenue eekmopoé npu peuienuu
3a0a4 Ha HaxXodcOeHUe paccmosHUl, ONUH, nioujadel u 00beMos.

Ypasuenue nnockocmu 6 npocmpancmse. Ypaenuenue cghepvl 6 npocmpancmee. Popmyna o
BbIYUCTEHUS PACCMOANHUSL MENHCOY MOUKAMU 8 NPOCMPAHCMEe.

BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ tTaHHBIMU

[loBTOpenue. Pemienue 3agady Ha TabMMYHOE M Tpaduyueckoe MpEeACTABICHUE JIaHHBIX.
Hcnonp3oBanne CBOMCTB M XapaKTEPUCTUK UYUCIOBBIX HAOOPOB: CpPEAHHMX, HAUOOJBIIErO0 U
HaMMEHBLIEr0 3Ha4YeHUs, pa3Mmaxa, ducnepcuu. Pewenue 3aoau na onpedenenue uacmomsl u
geposimHocmu  cobvimuil. Beiuucnenue eeposimhocmeti 8 ONbIMAX C PABHOBO3IMONCHLIMU
anemeHmapHuimu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuxu. Pewenue 3aoau
HA BbIYUCTEHUE BEPOSIMHOCMEN HEe3A8UCUMbBIX COObIMUL, NPUMEHEHUEe QOPMYIbL CLONCEHUs.
seposmuocmei. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiiiepa, oepesa 8eposimHocmell,
Gdopmynvl bepuynnu.

Ycenosnasa eeposmnocme. Ilpasuno ymmuoowcenus eeposimuocmeu. Dopmyna noaHou
8EpOSMHOCTIU.

Juckpemnule cayuatinvle 6enuyunsvl u pacnpeoenenus. Hezasucumovie ciyyaiinbie 8eIUUUHDI.
Pacnpeodenenue cymmol u npouszsedenus He3aguCUMbIX CLYH4AUHBIX GENUUUH.

Mamemamuueckoe ooxxcudanue u oucnepcusi CIyuanHou eeauyunvl. Mamemamuueckoe
oJcudanue u Oucnepcus Cymmbl Cay4aunvix eenudun. Ieomempuueckoe pacnpeodenetue.
bunomuansnoe pacnpedenenue u e2o ceoticmaa.

Henpepuisnvle cnyyaiinvie genuyunsl. Ilonamue o niomnocmu geposmuocmu. Pagnomeproe
pacnpeoenenue.

I11. TemaTu4yeckoe MJIAHUPOBAHUE.

Maremaruka 10 kiaace (170 q)

Ne /i | HamMeHoBaHue pa3jienon KonuuecTBo yacos
1 JlelicTBUTEIbHBIC YHCIIa 12
2 CrenenHast GyHKIUS 11
3 AKCHOMBI CTEPEOMETPHUHU U UX CIECACTBUS 4
4 [TapannenbHOCTh NPSIMBIX U IJIOCKOCTEH 14
5 [TokazarenbHas pyHKUIUSA 11
6 Jlorapudmmueckas GyHKIUS 16
7 IlepneH UK YJIAPHOCTD NPSAMBIX U INIOCKOCTEN 16
8 Tpuronomerpudeckue GopMyIbl 23
9 MHororpanHuKu 17
10 Tpuronomerpuueckue 16
ypaBHEHHUS
11 [ToBTOpEHuE 20
12 Peseps 10
Hroro 170

Martematuka 11 kmace (170 4)




No /i1

HaumenoBanue pasznenos

KomuuecTBO 4acoB

1 [ToBTOpenue kypca marematuku 10 kmacca. 6

2 Tpuronomerpuyeckue 13
GbyHKITIHI

3 Hununnap, KoHyc 1 map 15

4 [IpownsBoaHas 17
1 €€ reOMETPUYECKUI CMBICIT

5 [IpuMeHeHne nmpon3BOIHON 14
K MCCIJICIOBAHUIO (DYHKITHIT

6 WuTerpan 9

7 OOBEMBI TET 16

8 KomOunaTopuka 8

9 DneMEeHTHI TEOPHHU 10
BEPOSITHOCTEN

10 BexTopsl B mpocTpaHcTBE 7

11 Meroa KoOpauHAT B IPOCTPAHCTBE. JIBUKEHUS. 14

12 Crarucruka 8

13 [ToBTOpEHUE 27

14 Pezeps 6
Hroro 170
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