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IMosicHuTeIbHAS 3aMUCKA.
Pabouas mporpamma yueOHOTO mpeamera «MaTteMaTka: anredpa 1 Hadajla aHaIu3a, TeOMETPHSDY
(6a30BBIN YypOBEHB) pa3zpaboTaHa

B COOTBETCTBHUH C:

— @enepanbHBIM  TOCYJApCTBEHHBIM  00pa30BaTENbHBIM  CTAHAAPTOM  CpPEIHEro  OOIIero
o0Opa3oBaHus, YTBepKAEHHBIM NpUKa30oM MuHHCTEpCTBa 00pazoBaHus U Hayku Poccuiickoit @eneparuu
ot 17 mas 2012 roga Ne 413 (neiicTByromiast pegakiuus);

— (enepanbHON 00pa30BaTEIBLHON MPOTPAMMON cpemHero obriero obpa3zoBaHus (yTBEpkacHA
[Ipukazom MunucrepctBa mnpocsemmenust Poccuiickoit ®enepanum ot 18.05.2022 Ne 371 «O6
yrBepxkIeHnH DeepaabHOi 00pa30BaTeIbHON MPOrpaMMBbl CPEIHET0 00IIEro 0Opa3oBaHU;

¢ yuéTom:

— TMPUMEPHONM OCHOBHOW 0Opa3oBaTEeNbHONW MPOrpaMMbl CpeAHEero oOmiero o0pa3oBaHws,
0/100peHHOM peleHneM GeaepaaTbHOTO YIeOHO-METOIUYECKOT0 00BEeIUHEHUS 10 001eMy 00pa30BaHUIO
(mpotoko:n ot 28.06.2016 Ne 2/16-3).

B cootBerctBum ¢ mnpunstod KoHuenmueidl pa3BUTHS MaTeMaTHUYeCKOro oOpa3oBaHUS B
Poccuiickoit denepanu, MateMaTH4ecKoe 00pa3oOBaHUE PEIIAET, B YACTHOCTH, CIEAYIOIINE KITIOYEBhIS
3aJ1auu:

—  IpPEeNOCTaBISIET  KaKIOMYy  oOydaromemycs  BO3MOXKHOCTh  JIOCTH)KCHHS — YPOBHS
MaTeMaTHYEeCKUX 3HAaHUH, HEOOXOIMMOTO TSl TalbHEHIIeH YCTICITHON KU3HH B OOIIECTBEY,

— «obecnieunBaeT HEOOXOIMMOE CTpaHE YHCIO BBITYCKHHUKOB, MaTeMaTW4ecKas ITOJATOTOBKA
KOTOPBIX JIOCTaTOYHA JUTS TIPOJIOJDKEHUST 00pa30BaHMsI B PA3IMYHBIX HAMIPABICHHUSX U IS TPAKTUIECKOM
JeSTeTbHOCTH, BKIIIOYAs TPETNoaBaHie MaTeMaTHKH, MaTeMaTHYECKHE HCCIIEe0OBaHUsA, padoTy B chepe
MH(OPMALMOHHBIX TEXHOJIOTUH U Jp.»;

— «B OCHOBHOM OOmeEM M cpeaHeM o0meM o00pa30BaHUU TPEAyCMATPUBAET TIOJATOTOBKY
oOyyaronuxcs B COOTBETCTBMM C HX 3allpOCaMU K YPOBHIO TMOJATOTOBKU B cdepe MaTeMaTHuecKOIo
00pazoBaHUM.

CoOOTBETCTBEHHO, BBIJICNSIOTCS TPU HANpaBJICHUsS TPEOOBAHUIN K pe3ylibTaTaM MaTeMaTH4eCKOIro
00pazoBaHUs:

1) mpakTHKO-OPUEHTUPOBAHHOE MaTeMaTHIEeCKoe 00pa3oBaHne (MaTeMaTHKa IS )KU3HHN);

2) MaTeMaTHKa JJIsl UCTIOJIb30BaHUs B Mpodeccuy;

3) TBOpuecKoe HalpaBJIeHHE, Ha KOTOpPOE HalleNeHbl T€ OOydarolluecsi, KOTOpble IUIaHUPYIOT
3aHMMATbCA TBOPYECKOM M HMCCIEI0BATENbCKONW pabOTOM B 00JIaCTH MaTeMaTHKU, (PU3UKU, SKOHOMUKHU U
JIPYruX 00IacTsX.

OTu HanpaBlIEHUS peaIn3yloTcsa B TPeOOBAHUAX K pe3yIbTaTaM MaTeMaTHYeCKOro 00pa3oBaHusl.
Ha 6a3zoBoM ypoBHe:

— Bpinyckauk Haywyutes B 10-11-m kimaccax: A HCHOJB30BaHUS B MOBCEJHEBHOW JKU3HH U
obecrnevyeHrs BO3MOXXHOCTH YCIIEUTHOTO MPOI0JDKEHUS 00pa30oBaHus MO CIEUATBHOCTIM, HE CBSI3aHHBIM
C MPUKIIAIHBIM UCTIOJIB30BAaHUEM MaTeMaTHKH.

—  BBINYCKHUK MOJIyYUT BO3MOKHOCTH HayunThesi B 10-11-M kimaccax: uis pa3BUTHSL MBILIUICHUS,
UCIIOJIb30BAHUSI B TOBCEJHEBHOM JXM3HU M OOECIEUEHUS BO3MOXHOCTU YCIEIIHOTO MPOIOJIKCHHUS
00pa3oBaHus MO CHEIHATBLHOCTSIM, HE CBSA3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAHHEM MAaTEMAaTUKU.

Ilenn ocBoeHusi mporpammbl 0a30BOIO YpOBHS — OOecledeHHe BO3MOXKHOCTH HCIOJIb30BaHUS
MaTeMaTHYeCKUX 3HAHUI M yMEHUN B TIOBCETHEBHOM KU3HU M BO3MOXHOCTH YCIIEIIHOTO MPOJIOTIKEHUS
00pa30BaHUs MO CHEIHAIBHOCTSM, HE CBS3aHHBIM C MIPUKJIAIHBIM HCIIOIh30BAaHHEM MaTeMaTUKU. BHyTpH
3TOTO YPOBHS BBIACISIOTCS JIBE PA3TUYHBIE POTPAMMBL: KOMIEHCUPYIOWAas 6a308as U 0CHO8HAsL 6A308a3L.

[Iporpamma mo maremaTHke Ha 0a30BOM YpOBHE NpelHa3HaueHa JUIsl OOydarolIuXcsl cpeiHein
IITKOJIbI, HE UCTIBITHIBABIINX CEPHE3HBIX 3aTPYTHEHHI HA MPEIbIAYIIEr0 YPOBHS O0yUeHUSI.

OOyuaromuecsi, OCyIIeCTBIsAONMEe oOyuyeHHe Ha 0a30BOM ypOBHE, OCBAaWBAIOT OOIIHe
MaTeMaTU4YeCKUe YMEHHUs, HEOOXOIMMBbIe Ui JKU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TE€M OHHU
UMEIOT BO3MOXKHOCTh M3YUUTh INpEeIMET TIIy0ke, ¢ TeM 4ToObl B JalbHEHIIEeM NpH HEOOXOJUMOCTH
M3y4aTh MaTeMaTUKY IS MPOPECCHOHATBHOTO TPUMEHEHUSI.
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CornacHo ydeOHOMY IUTaHY Ha M3ydeHue «Maremaruka: anreOpa ¥ Hadaia aHauu3a, TeOMETPHUsDY
(6a30BBIN ypOBEHB) Ha YPOBHE CpeIHEro oOIiero oOpa3oBaHus OTBOAUTCS B Hemeno 4 gac B 10-11
KJjlaccax.

O6mee xommmuecTBo yacoB 10-11 kmacest — 280 gacos.

I[lnannpyemble pe3yibTaTbl U3y4YeHHsl ydeOHOro mnpeaMera «MaremaTuka: ajaredopa u
HA4YaJa aHAJIN3a, TeOMeTPHUsD)

JIn4HOCTHBIE pe3y/bTaThl B c(hepe OTHOLIEHHI, yUaluXxcsl K cede, K CBOeMY 3/0pPOBbI0, K
NMO3HAHMIO celsi:

— OpHUEHTAllMs Y4YallMXCs Ha JOCTIXKCHHE JIMYHOTO CYACThs, pPEATM3aIfi0 MO3UTUBHBIX
KU3HEHHBIX MEPCIEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K JINUHOCTHOMY
CaMOOTIPEICIICHUIO, CIOCOOHOCTh CTABUTH LIETTU U CTPOUTH KM3HEHHBIE TIaHbI;

— TOTOBHOCTH M CLIOCOOHOCTh 00ECTIEUHTh c€0€ M CBOMM OJM3KUM JIOCTOMHYIO KU3HB B MIPOIIECCE
CaMOCTOSTENbHOM, TBOPUECKON U OTBETCTBEHHOW NEATEIIBHOCTH;

— TOTOBHOCTH M CIOCOOHOCTH YHaIUXCSl K OTCTAaMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBbIpaOaThIBaTh COOCTBEHHYIO TO3UIIMIO IO OTHOUIICHHIO K
00111€CTBEHHO-TTOJTUTHYECKUM COOBITHSM MPOIILIOTO U HACTOSIIETO Ha OCHOBE OCO3HAHUS, U OCMBICIICHHS
HUCTOPHH, TYXOBHBIX [IEHHOCTEW U TOCTHKEHHUI HAIIEH CTPaHBI;

— TOTOBHOCTH M CITOCOOHOCTB YYaIIUXCS K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBHH C
00111eYeIOBEUECKUMH TIEHHOCTSIMU U HCaIaMH TPaXXJaHCKOTO 00IecTBa, MOTPeOHOCTh B (PU3UYECKOM
CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHAX CIIOPTUBHO-03/I0POBHUTEIHLHOM JESTEIBHOCTHIO;

— TMPUHIATHE W peanu3aiys [EHHOCTEW 3I0pOBOTO M Oe3omacHoro olpasa KU3HM, OEpeKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY M TICHXOJOTHUYECKOMY
3JI0POBBIO;

— HEMpHATHE BPEAHbIX MIPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS aJIKOT0JIsI, HAPKOTHUKOB.

JIMYHOCTHBIE pe3yjbTaThl B cdepe oTHOmEeHWH ydammxca k Poccum kak k Poaune
(OTeuecTBY):

— poccuiickas HWIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHMIO POCCHMCKOW HWJICHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO HMPUYACTHOCTH K HMCTOPUKO-KYJIBTYPHOH OOIIHOCTH POCCHICKOTO
HapoJa u cynpbe Poccnu, maTpuoTsm, roTOBHOCTD K CITy»KeHUI0 OTe4ecTBY, €ro 3alluTe;

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOMIEHHH YYAIIMXCA K 3aKOHY, TOCYAapCTBY M K
rPakIAHCKOMY 001IeCTBY:

— TIPaKJAaHCTBEHHOCTh, IPAKJIAHCKAs MO3UIUS AKTUBHOTO U OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO
oOlIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIMOHHBIE MpaBa W OOS3aHHOCTH, YBAaXAIOUIETO 3aKOH H
MIPABOIOPSIIOK, OCO3HAHHO MPUHUMAIOUIETO TPAJUIMOHHBIE HAIMOHAJIbHBIE M OOLIEUYETIOBEUECKUE
T'YMaHUCTHYECKHUE U JIEMOKPATUUYECKHE LIEHHOCTH, TOTOBOTO K YUACTHIO B OOILIECTBEHHON KU3HHU;

— MpU3HAaHUE HEOTYYXJAaeMOCTH OCHOBHBIX IpaB M CBOOOJ uelIOBEKa, KOTOpPbIE MpPUHAIIEKAT
KaKJOMY OT POKICHHS, TOTOBHOCTh K OCYILIECTBJICHHIO COOCTBEHHBIX MpaB U CBOOOJ] 0e3 HapylleHUus
mpaB, ¥ CBOOOJ JPYruUx JIHI, TOTOBHOCTb OTCTaWBaTh COOCTBEHHbIE MpaBa M CBOOOJBI YEIOBEKA U
rpaXXJaHUHA COTJIACHO OOIIENPU3HAHHBIM MPHHLIMUIIAM M HOPMaM MEXKIYHApOJHOTO TpaBa U B
cootBercTBUU ¢ KoHctutynueit Poccuiickoii @enepannu, mpaBoBas U NOJUTHYECKAs TPAMOTHOCTE;

— MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MIPaKTUKH, OCHOBaHHOE Ha JUAJOTe KYIbTYp, a TaKKe pa3IMYHBIX (OpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOEr0 MECTa B MOJMKYJITYPHOM MHPE;

— HMHTEPUOPHU3ALMS LEHHOCTEH JIEMOKpAaTUH M COLUAJIbHOM COJMIAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B TPYIIE WIH COUMAIBHON OpraHu3aluu;

— TOTOBHOCTH YUYalIMXCSl K KOHCTPYKTHUBHOMY YYacTHUIO B MPUHSATUU PEIICHHM, 3aTparuBaromnx
WX TpaBa W HMHTEPEChl, B TOM 4YHCJIE€ B pa3MUYHBIX (opMax OOIIECTBEHHOW CaMOOpraHU3allNH,
camMoyTpaBlieHus], OOIIECTBEHHO 3HAYUMOH IeATeIbHOCTH;

— TPUBEPKEHHOCTH UIESIM HMHTEpPHAIMOHATN3MA, APY>KObI, paBEHCTBA, B3aUMOIIOMOIIIM HAPOIOB;
BOCIIUTAHUE YBAXKUTEJIHHOIO OTHOUIEHUS K HAlMOHAJIBHOMY JIOCTOMHCTBY JIIOAEH, HX YYyBCTBaM,
PENUTHO3HBIM YOSKICHUSIM;



— TOTOBHOCTbH YUYAIIUXCSl TPOTUBOCTOATH UACOJOTHUH SKCTPEMHU3Ma, HallHOHAIH3Ma, KCeHO(hoOouH;
KOPPYIIHUH;, TUCKPUMUHAIIUU 10 COIMAILHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPHU3HAKAM H
JPYTUM HETaTHBHBIM COIMATLHBIM SIBIICHUSM.

JInyHOCTHBIE Pe3yabTaThl B cepe OTHOLIEHHH yHAIIMXCSl ¢ OKPYKAKIIUMHU JIIOIbMU:

— HPaBCTBEHHOE CO3HAHHE U IMOBEJACHUE HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHHSI W TIOBEJCHHS B IMOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
IUAJIOT ¢ JIPYTUMH  JIIOJbMH, JOCTHTaTh B HEM B3aWMOIIOHUMAHHS, HAXOIUTh OOIIUE IeTH U
COTPYIHHUYATH IS UX TOCTHIKCHUS;

— MPUHATHE TYMaHUCTHYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXUTEIBHOE M JIOOpOKEIaTeIbHOE
OTHOIICHHE K JJPYroMy YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTB K COIEPESKUBAHHUIO W (DOPMUPOBAHHE TIO3UTHBHOTO OTHOMICHUS K JIFOISIM, B TOM
YHCIIe K JINIAM ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBBS U MHBAIHIaM; OEpPEKHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIICHHE K (PU3UYECKOMY WM TICHXOJIOTHYECKOMY 3J0POBBIO JPYrUX JIFOJEH, YMCHHE
OKa3bIBaTh TIEPBYIO TIOMOIIIb;

— (opmupoBaHue BEIPAXKCHHOH B MIOBEICHUN HPABCTBEHHOU MO3HIIMN, B TOM YHCIIE CTIOCOOHOCTH
K CO3HATeJIbHOMY BBIOOPY J00pa, HPABCTBEHHOTO CO3HAHWS W IOBEJCHHWS HAa OCHOBE YCBOCHUS
o0mIeYesIOBeUeCKUX IICHHOCTEH W HPAaBCTBEHHBIX UYBCTB (YECTH, JI0JITA, CIPABETMBOCTH, MIJIOCEPIHUS U
TPYKEITI00us);

— pa3BHTHE KOMIICTCHIIMH COTPYJHWYECTBA CO CBEPCTHHKAMH, JICTHbMH MJIQJIIETO BO3pacTa,
B3pOCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIE0BATEIbCKON, MPOSKTHONW M
JPYTUX BUAAX EATEITHBHOCTH.

JIn4HOCTHBIE pe3yabTaThl B c(pepe OTHOLIEHUH yYalIUXCH K OKPY/KAIOIIEMY MHPY, *KUBOH
npupoje, XyJ10:KecTBeHHOI KyJIbType:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIaJ€HHE TOCTOBEPHON HHOpMAIMeld o
MEPEIOBbIX JTOCTHKEHUSX M OTKPBITHSX MHPOBOM M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B
Hay4HBIX 3HAHUAX 00 YCTPOWCTBE MHpa U 00IIECTBA;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUI0, HA MPOTHKEHUN
BCEH KU3HHU; CO3HATENIbHOE OTHOILIEHUE K HEMpPEepPhIBHOMY OOpPa30BaHMUIO KaK YCIOBHUIO YCIEUIHOM
npodeccruoHalbHOM 1 00LIECTBEHHOU JAESITENbHOCTH;

— DJKOJIOTHMYECKas KylbTypa, Oepe)KHOe OTHOILIEHUS K POJHOM 3emile, IPUPOIHBIM OOraTcTBam
Poccun u mMupa; noHumMaHue BIUSHUS COIMATbHO-3KOHOMUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM
U COLMAJIbHOM Cpebl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPHUPOJHBIX PECYpCOB; YMEHHUS M HAaBBIKU
Pa3yMHOTr0 IPHUPOIOTIOIH30BAHUS, HETEPIIUMOE OTHOILIEHUE K JEHCTBUSIM, TPUHOCSIINM BpE KOJIOTUH;
MPUOOPETEHHUE OIBITAa SKOJIOT0-HANIPABICHHOM eI TeNbHOCTH;

— A3CTETMYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY O0YCTPONCTBY COOCTBEHHOTO
ObITa.

JInuHOCTHBIE pe3y/bTAaThl B c(epe OTHOLIEHHI y4YalIUXCsl K ceMbe M POJAMUTEJISIM, B TOM
YHcJie NOAroTOBKA K ceMeHOM "KN3HU:

— OTBETCTBEHHOE OTHOIIIEHUE K CO3/IaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS IIECHHOCTEH
CEMEMHOM KU3HHU;

— TOJIOKHUTENBHBIH 00pa3 ceMbH, POJUTENHCTBA (OTIOBCTBA U MATEPUHCTBA), HHTEPUOPU3ALIUS
TPaIUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOLIEHHUSI y4alIMXCsl K TPyay, B cdepe coluaIbLHO-
IKOHOMUYECKUX OTHOLLICHM I

— yBaXkKeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOp Oyaymied mpodeccun Kak MyTh W CIOCOO peanu3alud COOCTBEHHBIX
KU3HEHHBIX TIJIAHOB;

— TOTOBHOCTh Y4YallUXcs K TPYIOBON Mpo(decCHOHATbHOU NEATENHHOCTH KaK K BO3MOKHOCTH
y4acTHs B PELICHUH JTUYHBIX, OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;
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— TOTpPeOHOCTh TPYAUTHCS, YBOKEHHE K TPYAy M JIOAAM TpyHa, TPYAOBBIM JIOCTHIKCHHSIM,
I00POCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHE K Pa3HBIM BHJIAM TPYAOBOH NESITEIBHOCTH;

— TOTOBHOCTh K CaMOOOCIYXMBAaHHIO, BKIO4as oOOy4eHHWE ¢ BBINOJIHEHHWE JOMAIIHUX
00s13aHHOCTEH.

JInyHOoCTHBIE pe3yJbTaTbl B cepe (PU3NYECKOro, ICUXOJOIMYECKOro, COLHAIBHOIO H
aKaJeMH4ecKoro 0/1aronoJry4yus y4ammxcs:

— (¢u3ndecKoe, SMOIHOHAIBHO-TICUXOJIOTHYECKOE, COIHUAIBHOE OJIaronojyyne YYauluxcsl B
XKU3HU 0Opa3oBaTeNbHOM OpraHu3aluy, OIIYIEHUE MAETbMU OE€30MacHOCTH U ICUXOJIOIMYECKOIo
KoM(popTa, THPOPMALMOHHON OE30MTACHOCTH.

MeranpeaMeTHble pe3yJbTaTbl OCBOECHHMS BBIIYCKHMKAMM Ha YPOBHe CpeaHero o0uiero
o0pa3oBaHusi mMporpaMMbl Mo y4eOHomy npeamery «MaremaTuka: ajredopa U Hayaja aHaau3a,
reoMeTpus»:

MetanpeameTHble pe3yibTaTbl OCBOEHUS OCHOBHOI 00pa30BaTeNbHON MPOrpaMMbl IIPEICTABIECHbI
TpeMs TpyIIaMu YHUBEPCAIbHBIX yueOHbIX AercTBuil (YVY /).

PeryasituBubie YY/I:

— CaMOCTOATEIbHO ONPENENATh LENH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU, IO KOTOPHIM MOXHO
OTPEENUTh, YTO L€ JOCTUTHYTA;

— OLIEHMBATh BO3MOJKHBIE TIOCJEACTBUSA JIOCTHXKEHHUS TOCTAaBJIEHHOW ILeN B JESATENbHOCTH,
cOOCTBEHHOM KU3HU U KU3HHU OKPYXKAIOIIHX JI0JIeH, OCHOBBIBAsICh HA COOOPaKEHUSAX 3TUKU U MOPAJIH;

— CcTaBuUTh W (GOPMYIHPOBATh COOCTBEHHBIE 3a7a4li B 0Opa30BaTEIBHON JEATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX;

— OLIEHMBATh PECYPCHI, B TOM YMCJIE BpeMs U JIpyrue HeMaTepHalbHble Pecypchbl, HEOOXOIUMBbIE
111 JOCTHKEHMSI TOCTABJIEHHON 11eNH;

— BbIOMpaTh MyTh JOCTMXKEHUS L€NM, IUIAHUPOBAaTh pELIEHHWE IIOCTABJICHHBIX 3a7ad,
ONTUMU3UPYS MaTepUalIbHbIe U HEMATepUAJIbHBIE 3aTPAThI;

— OpraHu3oBbIBaTh A(QQEKTUBHBIA IOMCK PECYpCOB, HEOOXOOUMBIX IS JOCTHXKEHUS
MMOCTaBJICHHOM IIEIIH;

— COIIOCTAaBJIATH MOJIyYEHHBIN Pe3yNbTaT AEATEIbHOCTH C IOCTABICHHON 3apaHee 1IENbIO.

Ilo3naBaTenbuble YY /I:

— HUCKaTb M HAXOJUTh OOOOLIEHHbIE CHOCOOBI pelIeHMs 3aJad, B TOM YHCIE, OCYILECTBIIAThH
pa3BepHyThI MHGOPMAIIMOHHBIN NTOMCK U CTAaBUTh HAa €r0 OCHOBE HOBBIE (yu€OHbIE U MO3HABATEIILHBIE)
3aJauy;

— KPHUTHUYECKH OLIEHMBATh U MHTEPIPETUPOBATh MH(POPMALIMIO C PA3HBIX MO3ULMM, pacrio3HaBaTh
1 GUKCUPOBATh IPOTUBOPEUMS B MHPOPMALIMOHHBIX HCTOUHUKAX;

— HCMOJb30BAaTh  pa3jIMYHbIE  MOJEIbHO-CXEMaTHMYeCKHE CpeIcTBa IS IPEICTaBICHUS
CYIIECTBEHHBIX CBSi3el M OTHOILIEHWH, a Takke HPOTUBOPEUMUil, BBISBIECHHBIX B HH()OPMAIIMOHHBIX
HCTOYHHKAX;

— HaxoJIuThb M IPHUBOAUTH KPUTUYECKHE ApryMEHTbl B OTHOIICHUH JEHCTBUH U CyKICHUH
JPYroro; COKOHHO U Pa3yMHO OTHOCHUTHCS K KPUTHMUYECKHM 3aMEYaHUSIM B OTHOUIEHUH COOCTBEHHOIO
CYXXJICHHsI, pacCMaTpUBaTh X KaK pecypc COOCTBEHHOI'O pa3BUTHS;

— BBIXOJUTh 3a paMKH Y4eOHOro MpeaMeTa M OCYLIECTBIAThH IeJIEHANpPaBICHHBIH TOMCK
BO3MO’KHOCTEH JUIs IMPOKOTO MEpPeHoca CpeCTB U COCOO0B NeHCTBUS;

— BBICTpaMBaTh MHAWBUAYAJIbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHIO, YUUTHIBAas OTPAHUYEHHUS CO
CTOPOHBI IPYTMX YYaCTHUKOB U PECYPCHBIE OTPAHUYEHUS;

— MEHATH U YAECPKUBATh Pa3HbIE NO3UIMH B I0O3HABATEIILHOMN J€ATEIBHOCTH.

Kommynukarusubie YY /I

— OCYIIECTBIIAITh JIEJIOBYI0 KOMMYHHKALIMIO KaK CO CBEPCTHHKAMM, TaK M CO B3pOCIBIMH (Kak
BHYTpHU 00pazoBaTeNbHON OpraHM3alliy, TaK U 3a ee IpeJesiaMu), NoA0UupaTh MapTHEPOB IS EOBON
KOMMYHHUKAIMH UCXO/15 U3 COOOpaKEHH pe3yIbTaTUBHOCTH B3aMMO/ICHCTBHSI, @ HE JIMYHBIX CUMITAaTHIA;

— TIPU OCYILECTBJIEHUH I'PYNIOBON pabOThI OBITh KaK PYKOBOJIUTENEM, TaK M YJICHOM KOMAaH[bI B
pa3HBIX POJIAX (TeHepaTop UIeH, KPUTUK, UCTIOJHUTENb, BHICTYIAIOLINH, SKCIEPT U T.1.);
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— KOOPJIMHHUPOBATH M BBINOJHATH pabOTy B  YCIOBUSAX pPEAJbHOTO, BUPTYAIBHOIO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

— Ppa3sBEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHUsS C MCIOJb30BaHUEM aJCKBATHBIX
(yCTHHX u HI/ICBMGHHBIX) A3BIKOBBIX CpCI[CTB;

— pacClio3HaBaTb KOH(l)JII/IKTOI‘eHHI)IC CUTyalluu W IpEAOTBpaIlaThb KOH(i)JII/IKTI)I J0 HUX aKTUBHOM
(da3pl, BEICTPAWBATh ACIOBYIO U 00Pa30BATEIbHYI0 KOMMYHHKAIUIO, H30€ras JIMYHOCTHBIX OIICHOYHBIX
CYKIECHUM.

IInanupyemMble pe3yabTaThl 0OCBOCHHS y4eOHOro npeamera «Maremaruka: ajredpa u Hayajaa

aHaJIM3a, FeOMETPHUsD)

ba3oBblii ypoBeHnb «IIpodiaeMHO-pyHKIIMOHAIbHBIE Pe3YJIbTATHI

Paszpnen |. BInyCKHMK HAYYUTCHA I11. BbIMyCKHMK NOJTY4YUT

BO3MOKHOCTh HAYYUTHCH
IMeau ocBOeHMSsI Jns ucnonp3oBaHusl B IOBCEAHEBHOM | /s pazeumusi MbIUULTIEHUS,
npeaMera KU3HU U O00ECreueHus: BO3MOXKHOCTHU | UCNONIb308AHUS 8 NOBCEOHEBHOU HCUHU
YCIIEUTHOTO HPOJOKEHUS | U obecneuenus 603MOACHOCMU
00pa30BaHus MO CIEUUAIBHOCTSM, HE | YCHEeUH020 NPOOOINHCEHUS 0OPA308aAHUSL
CBSI3aHHBIM c MPUKIAIHBIM | 1O CHEeYUAIbHOCMAM, He CBA3AHHbIM C
HCIOJIb30BAaHUEM MaTeMaTHKU NPUKTIAOHBIM UCNONIL306AHUEM

Mamemamuxu

TpebGoBanus K pe3yJbTaram
Anemenmut meopuu | OnepupoBaTh Ha 6a30BOM ypoBHE' | Onepuposamv® nousmusmu: Koueunoe

MHOMHCECME U MOHATUSAMHU: KOHEYHOE MHOXKECTBO, | MHOMCECMBO, JNIeMEHM MHONCECmad,

Mamemamuueckou 3JIEMEHT MHO’KECTBA, TIOJMHOXECTBO, | HOOMHOMICECEO, nepeceyenue U

J1I02UKU nepeceyeHue u 00BEIMHEHUE | 00beOUHEeHUEe MHONHCECM8, UUCTO0BbIE
MHO>KECTB, YHCIIOBBIE MHO>KECTBA Ha | MHOJMCECmea Ha KOOPOUHAMHOU
KOOPJIMHATHOM  TIPSAMOW,  OTPE3OK, | NPAMOLlU, OMpe3oK, uHmepaa,
WHTEpBA; nOIYyUHmMep8al, NPOMENHCYMOK c
OomnepupoBaTh Ha 0a30BOM YpPOBHE | 8bIKOJIOMOU  MOUKOU,  2paguueckoe
MOHATHSIMHU: YIBEpXKACHUE, | npedcmasieHue MHOICECm8 Ha
OTpULIAHUE YTBEPKIACHUS, UCTHUHHBIC | KOOPOUHAMHOU NIOCKOCMIU,
U JIOXKHBIE YTBEpXKACHUS, MPUUYMHA, | ONepUposams HNOHAMUAMU.
CIIEJICTBUE, YACTHBIA CiIydail OOILIEro | ymeepawcoeHue, ompuyanue
YTBEPKACHUS, KOHTPIIPUMED; VMBEpHCOeHUsl, UCMUHHbIE U JIONHCHbLE
HaXOJUTh nepeceyeHue U | ymeepacoenus, npuduHa, cieocmaue,
o0beMHEHUE  JBYX  MHOXECTB, | YACMHbLU cnyyai obuezo
IPEJCTaBICHHBIX TIpaUuecKku Ha | ymeepicoeHus, KOHMpnpumep;
YHCJIOBOW MPSIMON; npoesepsims NPUHAONENCHOCTb
CTPOUTh HAa  YHCIOBOM  TPSIMOU | 3eMeHmMAa MHONCECMBY,
MIOJIMHOKECTBO YHUCIIOBOTO | HAX0O0UMb nepeceyerue u ooveouHeHue
MHO’KECTBA, 3aJJaHHOE MPOCTEUILIUMU | MHOMCECS, 8 mom yucre
YCIOBUSIMU; npeoCcmasieHHblx  epaguiecku  Ha

pacrio3HaBaTh JOXKHbIE YTBEPKICHUS, | YUCI080U NPAMOU U HA KOOPOUHAMHOU
OIIMOKM B PpACCYKICHHUSX, B TOM | MIOCKOCHU,

qucIie c UCIIOJIb30BAHUEM | IPOBOOUMD o0oKazamenvHble
KOHTPIIPUMEPOB. paccyscoenus ons 0bocHoBaHUs
UCTUHHOCIMU YMEEPAHCOEHULL.

! 3nech u masee: pacno3HaBaTh KOHKPETHBIE IPUMEPHI OOIMX MOHATHIA MO XapaKTEPHBIM MPU3HAKAM, BBITONHATH
JIEHCTBHS B COOTBETCTBHUH C ONPEJIETICHNEM 1 IIPOCTEHIIMMHU CBOMCTBAMH TTOHATHH, KOHKPETU3UPOBATH PUMEPaMH 00IIIHe
TIOHSTHSL.

2 351ech W nasee; 3HATh ONpEIEEHUE TIOHATHS, YMETh MOACHATH €10 CMBICIH, YMETh MCIIOb30BaTh TIOHSTHE U €r0 CBOWCTBA
TIPY TIPOBEJICHNH PacCyXICHNH, pelIeHIN 3a1a.
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B noscednesnou owcusnu u  npu
u3yueHuu opyaux npeomemos:
HCIIOJIb30BaTh YHCJIOBBIC MHOXECTBA
Ha KOOPAMHATHOW TPSAMOW IS
OMHCAHMsI PEaAbHBIX MPOIECCOB U
SIBJICHU;

IPOBOIUTH JIOTHUYCCKHE PACCYKICHHSI
B CHUTYallUSAX [TOBCEIHEBHON KU3HU

B nosceomesnoii  orcuznu  u  npu
U3yYeHuu opy2ux npeomemos:
UCNONIL308AMb  YUCTIO8blIE MHOICECMBA
HA KOOPOUHAMHOU NPAMOU U Ha
KOOPOUHAMHOU NJIOCKOCMU ons
ONUCAHUSA  PeanbHblX — Npoyeccos U
ABNEHUU,

npo8oouUns ooKkasamevHole
paccysxicoenust 8 cumyayusx
NOBCEOHEBHOU JHCU3HU, NPU peuleHUl
3a0a4 u3z Opyeux npeomemos

Yucna u BbIPAIICEHUA

OnepupoBaTh Ha 0a30BOM ypOBHE
TIOHSATUSIMH: 1I€TI0€ YHUCIIO, JEITUMOCTh
YHUCell, 0OBIKHOBEHHAs JIpoOBb,
necsiThYHas  JpoOb, palMoHAIBHOE
4YuCcllo, NpUOMMKEHHOE  3HAYEHHE
Yucia, 4YacTh, JOJs, OTHOIICHHE,
TIPOIICHT, IMOBBIMICHUE W TIOHWKCHHE
Ha 3aJaHHO€ YHCJIO MPOLEHTOB,
MacuITao;

omepupoBaTh Ha ©0a30BOM ypOBHE
MOHSTUSIMH: norapupm qyucha,
TPUTOHOMETPHUUYECKasE  OKPYXHOCTbD,
rpagycHas Mepa yrija, BeJIMYMHA

yria, 3aJJaHHOTO TOYKOU Ha
TPUTOHOMETPUYECKON  OKPYKHOCTH,
CUHYC, KOCHHYC, TaHTEHC n
KOTaHI'CHC YTJIOB, AMEIOIINX
MIPOU3BOJILHYIO BETMYHHY;

BBITIOJIHATH apupMeTHYECKUE
JIEeHCTBUA c LETBIMU H
paloHaIbHBIMHU YHCIIAMU;

BBITOJIHATH HECJI0KHEIE
npeoOpa3oBaHMs YHCJIOBBIX

BBIPDOKCHHUM, COJIEP)KAIINUX CTEIEHU
qyucen, JM00 KOPHM M3 4uces, JU00
JorapudMbl YKCEIT;

CpPaBHUBAaTh PAIMOHAIBHBIC YHCIIA
MeX1y co00ii;

OLIEHHBATh u CpPaBHUBATH c
palroHATbHBIMU YHUCIIaMU 3HAYEHUs
LEIbIX CTENEHEH 4YHuCel, KOpHEU
HATypallbHOM CTENeHH U3 4YHCell,
gorapuMoB  YuCeN B  MPOCTHIX
Clydasix;

n300pakaTb TOYKAMU Ha YHUCIOBOU
NpsMOM  1eNble U paloHaIbHbIS
YHUCIa;

n300paxaTh TOYKAMH Ha YHCIOBOU
MIPSIMOM 11eTIbIe CTENIEHH YUCEell, KOPHU
HAaTypaJIbHOW CTEMeHW U3 YHCel,

C60000HO onepuposamv NOHAMUAMU.
yenoe  uucio,  O0eIUMOCMb  YUCe],
00bIKHOBEHHAsE  Opobb,  OecAmu4Has
0poobw, PayuUoHaIbHOe yuco,
NpUOIUdICEHHOE — 3HAYeHue  Yucia,
yacmo, 00718, OMHOUWLEHUe, NpPOYeHM,
no8blUeHUe U NOHUNCEHUE HA 3a0aHHOe
YUCTI0 NPOYEHMO8, Macumao,
npugoOOUmMs  Npumepvl  ducel ¢
3A0AHHBIMU CEOUICMEAMU OETUMOCTIU;
onepuposams NOHAMUAMU: 102APUPM
yucna, MpUu2oHOMempu4ecKas
OKDYHCHOCMb, pAOUAHHAS U 2PA0YCHAS
Mepa yena, eluduHa yend, 3a0aHHO20
MOYKOU  HA  MPUSOHOMEMPULECKOU
OKDYHCHOCIU, cumyc, KOCUHyc,
MAH2EHC U KOMAHEHC Y2108, UMEIOUUX
NPOU3BONLHYIO BEIUYUHY, YUCIA € U T,
8bINOIHAMb apugpmemuueckue
Oeticmeus,  coyemas  YCmHvle U
NUCbMEHHble Npuemvl, NPUMEeHss Npu

Heobxooumocmu BbIYUCAUMETIbHBLE
ycmpoticmea;

HAXo00umo SHAYeHUs KOpPH3L
HamypanioHOU CmeneHu, CmeneHu ¢
PAYUOHATBHBIM nokazameiem,
nozapugma, ucnonv3ya npu
Heobxooumocmu BbIYUCAUMETIbHbLE
yempoucmea;

NONIb308aMbCsL OYEHKOU U NPUKUOKOU
npU NPAKMUYECKUX Pacuemax;
nPOBOOUMb NO U36ECHHBIM POPMYIAM
u npasuiam npeobpazoeanus
OVKBEHHBIX BbIPANCEHUL, BKIIOUAIOUUX
cmenenu,  KOpHU,  Jo2apu@mel U
mpucoHomempuieckue QyHKYuu,
HAX00UmMb  3HAYEHUs  YUCAO0BbIX U
OYKBEHHBIX BbIPAICEHUL, OCYUJeCMEISIs
HeobxoouMble nOOCMAHOBKU u
npeobpazoeanusl;

7




gorapumpl  YUCel B MPOCTHIX

CIIydasx;
BBIIIOJIHATD HECJIOKHbIE
npeoOpa3oBaHus LENIBIX M JAPOOHO-
palOHAIbHBIX OyKBEHHBIX
BBIPAKCHUH;

BBIPaXKaTh B MPOCTEHIINX CIIydasx U3
PaBEHCTBA OJIHY IIEPEMEHHYIO uepe3
ApYrue,

BBIUUCIATH B  IPOCTBIX  Ciydasx
3HAUEHUS YHUCJIOBBIX U OyKBEHHBIX

BBIpAXXKEHUM, OCYILECTBIIAA
HEO00X0UMBbIE MOJICTAHOBKHU u
npeoOpazoBaHus;

n300pakaTh  CXEMaTHYECKH  YTOJI,
BEJIMYMHA KOTOPOTO BBIpAXKEHAa B
rpagycax;

OIICHUBATh 3HAKH CHHYCa, KOCHHYCa,
TaHTE€HCAa, KOTAaHTE€HCAa KOHKPETHBIX

yTJIOB.

B nosceonesnoii  owcusHu u  npu
usyueHuu opyeux VUEOHbIX
npeomemos:

BBITIOJIHATh BBIYHCIICHUS npu
pelmieHuu  3a7ad  MPaKTUYECKOTro
Xapakrepa,

BBITIOJIHATH MPAKTUYECKHE PACUETHI C
HCIOJIb30BaHUEM npu
HE0OX0IMMOCTH CIPaBOYHBIX

MaTepuajioB ¥  BBIYUCIUTEIBHBIX
YCTPOMCTB;
COOTHOCHUTh pEalIbHbIE BEJIUYUHBI,

XapaKTePUCTUKHU 00BEKTOB
OKPY>KaIOILIEro MuUpa C ux
KOHKPETHBIMU YHCIOBBIMU
3HAYCHUSIMU;

UCIIOJIb30BAaTh METOJbl OKPYTJIICHUS,
OpuOMKeHU W NPUKUIKKA — TpU
pellleHnHd  MPaKTUYeCKUX  3ajad
MOBCE/IHEBHOM JKU3HH

uzobpasicame  cxemamudecku — yeoi,
BeIUYUHA  KOMOPO2O — BbIpAJCEHA 8
epadycax unu paouaHax,

UCNONb308aMb  NPU  peueHuU  3a0ay
mabauunvie 3HaueHus
MPUSOHOMEMPULECKUX DYHKYUU Y2l08;
BbINOIHAMb NEPEBOO0 BENUUUHDL Yela U3
PAOUAHHOU  Mepbl 8 2PAOYCHYIO U
0bpamHo.

B nosceomesnoii  ocuznu  u  npu
U3y4eHuu opy2ux y4eoHvix npeomemos.
BbLINOIHAMYL  OCUCMBUsL € HUCTOBbIMU
OaHHLIMU ~ NpU  peuwleHuu  3a0ad
APAKMUYecKo2o xapakxmepa u 3a0ay u3

PAa3TUYHBIX obnacmeti 3HAHU,
UCnonb3ys npu Heobxooumocmu
cnpagounbie Mamepuansl u
8bIYUCTUMENIbHBIE YCMPOUICMEA,

oyeHusamn, cpasHugamo u
UCNoOIbL308aMb npu peutenuu
NPAKMUYECKUX 3a0ay yucnosvie
3Hauenus Ppeanvhbix BENUYUH,
KOHKpemHbvle yucnoswvie
Xapaxkmepucmuxu 00beKmog

OKpYHCaIouie2o mupa

Ypasnuenusn u
Hepasencmea

Pemate nuHeliHBIE YypaBHEHUS U

HEPaBEHCTBA, KBaJ[paTHbIE
YpaBHEHUS;
pemarb JorapupmMuyecKue

ypaBuenust Buga log a (bx + ¢) = d u
npocreiiiie HepaBeHCTBa BHaa 10g a
x <d;

peliath IMOKa3aTelbHbIE ypPaBHEHHUS,
Buma a>™™= d (rme d MoXkHO
NpEeACTaBUTh B BHAE CTENCHU C
OCHOBaHMEM d) W TMPOCTEHIIHe
HepaBeHcTBa BHaa @ < d (rme d

Pewame PayuoHavhble,
nokazamenvhvie U J02apupmMudecKue
ypaeHenus u Hepasencmaa,
npocmetiwiue  UPPAYUOHATIbHLIE U
MpU2OHOMEempuyecKue ypaesnenus,
HepaseHcmea u ux CUCmembl,
UCRONb308AMb  MemOoObl  PeueHUs
VpasHenui:  npugedeHue K  GUOY
«npousgedenue  pagHo  HYM0»  UlU
«4aCmHOe  pAGHO  HYNIOY,  3aMeHd
nepemMeHHbIX;

UCNONIBL308AMb MEeMO0 UHMEPBAL08 Ozl
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MOXHO TPEACTaBUTh B BUJE CTEIEHU
C OCHOBaHHUEM a);.

MPUBOJUTH  HECKOJBKO  MPUMEPOB
KOpHEH IIPOCTEUILErO
TPUTOHOMETPUYECKOTO  YpaBHEHUS
BUJA: sin X =@, COS X =a, tg X = a,
ctg X = a, roe a — Tabiau4HOe
3HAYCHUE COOTBETCTBYIOIIEH
TPUTOHOMETPHUECKON ()yHKIIHH.

B nosceonesnoii ocusHu u  npu
U3y4eHuu opy2ux npeomemos.
COCTaBIIATh W pEIIaTh YpPaBHEHUS W
CUCTEMBl YpaBHCHHUU TpPU pEIICHUN
HECJIOKHBIX MPAKTUYCCKUX 3319

peuienus HepageHCma,
uUcnonvL308amev  epaguyeckuii.  Memoo

ona APUOTUNCEHHO2O peuwieHus
VPagHeHUll U HepaBeHCm8,
usobpasicamo Ha

MPUSOHOMEMPULECKOU  OKPYHCHOCU
MHOJHCECMBO  peuleHUll  NPOCMetuiux
MPUSOHOMEMPUYECKUX — YPABHEHUll U
HepaseHcma,

BbINOIHAMb OMOOP KOpHeU YpPasHeHULl
unu  peweHul HepaseHcmas 8
coomeemcmeuu ¢ OONOJTHUMETbHbIMU
VCOBUAMU U O2PAHUYEHUAMU.

B nosceonesnoii  ocuznu  u  npu
U3y4eHuu opyaux y4eoHvix npeomemos.
cocmasnsams U peulamsv  YPaeHeHusl,
cucmemvl YpasHeHuul U HepaseHCcmsd
npu peuwieHuu 3a0aq Opyeux y4eOHvix

npeomemos;

UCNOTb308aMb ypasHeHus u
HepaseHcmea 01l  NOCMPOEHUs U
uccie008aHus npoCmeuuux

MaAmemMamuyeckux mooenel peaibHblX
cumyayuii unu NPUKIAOHbIX 3a0ay;

ymemy UHmMeEpNpemuposans
NOYYEHHbIL NPU peuleHuy YPaeHeHUs,
HepaseHcmaa unu cucmembl
pesyrbmam, oyeHugams e2o
npasoonoooodue 8 KOHmMeKcme

3A0AHHOU  PEealbHOU  CUMyayuu Uil
NPUKIAOHOU 3A0a4l

Dynkyuu

OmnepupoBaTh Ha 0a30BOM ypOBHE
MIOHATHSIMHA: 3aBUCHMOCTH BEJIMYHH,
GyHKIMS, aprymMeHT H  3HauCHHUE
¢byHKIIMKM, O0NacTh OMpeneNieHus u
MHOXECTBO  3Ha4eHUH  (YHKIUH,

rpaduk 3aBUCHUMOCTH, rpaduk
byHKIHH, HYIU byHKIUY,
IPOMEKYTKU 3HAKOIOCTOSIHCTBA,
BO3pacTaHHe Ha YHCIIOBOM
IPOMEXYTKE, yObIBaHUE HA YHCIOBOM
POMEXKYTKE, HauOosbLIee U
HaVMEHblllee 3HaueHue (PyHKUMU Ha
YHCIIOBOM MIPOMEKYTKE,

NepruoanvcCKas (bYHKHHH, MEepruoAa;
ONICpUpOBaTL Ha 0a30BOM YPOBHC
NOHATUAMU: TIpsAMaAd U 06paTHa;1

IpONOPIHUOHAIIBHOCTD HHHCﬁHaH,
KBaJApaTu4iHasi, JIOFapI/I(I)MI/I‘-ICCKaH u
IIoKa3aTcJIbHasa (bYHKI_II/II/I,

TPUTOHOMETpUYECKHE (DYHKIINU;

Onepuposambw NOHAMUAMU:
3a8ucumMocms  GeIuyuH,  QyHKYuUs,
apeymenm U 3HAueHue  (DYHKyuu,
obracmv onpeoeneHusi U MHONICECmaeo

3HAYeHuUll @yHryuu, epaghux
3asucumocmu, epagux @yHKyuu, Hyau
@yHkyuu, NPOMENCYMKU

3HAKONOCMOAHCMEA, B803PACMAHUe HA
YUCOBOM NpoMedcymKe, YovbieaHue Ha
YUCTIOB0M NPOMENCYIMKe, Hauborvuiee u
HaumeHblee 3HAYeHUue QYHKyuu Ha
YUCTLOBOM npomesxcymxe,
nepuoouveckas  QyHKkyus,  nepuoo,
yemuas u Heuemuas QyHKyuuL,

onepuposamv NOHAMUAMU: NPAMASL U

obpamuas NPONOPYUOHATLHOCTY,
JIUHelHas, K8ao0pamuuHas,
Jlocapugpmuveckas u NoKazamenvbHas
Qyuryuu, mpueoHoOMempuyecKue
dyHxyuu;
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pacrno3HaBaTh rpaduKu
AJIEMEHTAPHBIX (YHKIUN: TPAMON U

oOpaTHO# MIPONIOPITMOHAILHOCTH,
JIMHENHOM, KBaJIpaTUYHOM,
norapuMUUECKON M TMOKa3aTeIbHOU
GbyHKIHH, TPUTOHOMETPUYECKUX
bynxmit;

COOTHOCHUTH T'pauKu >JIeMEHTapHBIX
¢byHkuuii: npAMOH M OOpaTHOM

MPONOPLUUOHAIIBHOCTH, JIMHEHOM,
KBaJpaTHYHOM, JOTapu(PMHUUECKOU U
IIOKA3aTEIbHOU GyHKIMM,

TPUTOHOMETpUYECKHX  (DYyHKIHMHA ¢
(dbopmynaMu, KOTOPEIMH OHH 33JIaHBI,
HaxXo0JUTh MO rpapuKy NpUOIMKEHHO
3HaYeHHs (yHKOIUK B  3aJaHHBIX
TOYKaX;

OTpeNensaTh Mo rpapuKy CBOHCTBa
GbyHKIIIHI (Hynu, MIPOMEXKYTKH
3HAKOTOCTOSIHCTBA, MIPOMEKYTKA
MOHOTOHHOCTH,  HaumOoOJbIIHE |
HaMEHBIE 3HAYCHUS U T.11.);
CTpOUTh 3CKHU3 rpaduka QyHKIUH,
YJIOBJIETBOPSAIOIIEH  MPHUBEICHHOMY
Habopy  ycimoBUiM  (ITPOMEKYTKH
BO3pacTaHusi / yObIBaHUS, 3HAYCHUE
(GyHKIMU B 33aJaHHOM TOYKE, TOYKHU
9KCTPEMYMOB H T.JI.).

B nosceonesnoit owcusnu u  npu
usyueHuu opyaux npeomemos.

OTpeeNiaTh Mo rpadgukamM CBOHCTBa
peaIbHBIX MPOLIECCOB u
3aBUCUMOCTel  (HambombIIMe |
HauMEHbIINE 3HAYEHUS, IPOMEKYTKH

BO3PaCTaHHS u yOBIBaHMUS,
IPOMEKYTKH 3HAKOMOCTOSIHCTBA U
T.IL.);

UHTEPIPETHPOBATh  CBOWCTBA B
KOHTEKCTE KOHKPETHOU

HpaKTquCKOﬁ CUTyallun

onpedenamev 3HaueHue QYHKyuu no
3HAYEHUIO apPSYMEeHma NpU pPa3IUudHbIX
cnocobax 3adanust pynkyuu,

cmpoums epagpuxu U3VYEHHBIX
GdyHryuil;

onucvleamv ~ no  epaguky u 8
npocmeuwux — CIyuasx no  gopmyine
noseoenue U - CceouUcmea - (QYHKYuUl,
Haxooums no  2epaguxky  QyHKyuu
Haubobuue U HaUMeHbUUe 3HAYeHUs,
cmpoums  9CKU3 epaguxa  @QyHKyuu,

yooeiemeopsoujel npueeoeHHoOMYy
Habopy ycaosui (npomesrcymku
803pacmanus/yovieanus, 3HaYeHue

@dyHuKkyuu 6 3a0amHOl MouKe, MOUYKU
IKCMPEMYMO8,  ACUMNMOMbL,  HYIU
@yukyuu u m.o.);

pewams  YpagHeHus,  npocmeliuiue
cucmemvl  ypasHeHull, UCnonbL3ys
ceoucmea hyHKyuil u ux epapuxos.

B nosceonesnoii  owcuznu  u  npu
u3yHeHuu opyaux y4eoHvix npeomemos.
onpeoensimo no epaghuxam u
UCNOIb308aMb ons peutenus
NPUKTAOHBIX 3a0au ceolicmea
DEeANbHbIX NPOYECccos8 U 3a8UCUMOCTEl
(Haubonvuue u HauMeHbuUe 3HAYeHUs,

NPOMeENCYMKU 803pacmanus u
VObi8aHust  OYHKYUU,  NPOMEINCYMKU
3HAKONOCMOSHCEA, acumnmomul,

nepuoo u m.n.);
UHmMepnpemuposams  Ceolcmea 8

KOHmeKcme KOHKDEMmHOLl
NPAKMUYecKol cumyayuu,

onpeoensimo no epaghuxam
npocmeuuiue xapakmepucmuxu

nepuooOUYeCcKUx npoyeccos 6 OUOI02Ul,
9KOHOMUKE, MY3bIKe, PAOUOCEA3U U Op.
(amnaumyoa, nepuoo u m.n.)

Inemernmot
Mamemamuyeckozo
ananusa

OmnepupoBaTb Ha 0a30BOM YpOBHE
HOHATUSMU: TIPOU3BOJHAS (PYHKIH B
TOUKE, KacaTelbHas K Tpauky
(GyHKUIMHU, TPOU3BOIHASA (QYHKLUY;
ONpeNeNaTh 3HAYeHUE IPOU3BOJHOMN
(GyHKIMU B TOYKE MO HM300pa’keHUI0
KacaTeJIbHOU K rpaduxy,
IIPOBEIACHHON B 3TOM TOUKE;

pemaTb  HECJIOXXHbIE  3aJjayd  Ha
IpUMEHEHHE CBSI3U MEXTY
IPOMEXYTKAMU  MOHOTOHHOCTU U

Onepuposamu NOHAMUAMU
Npou38oO0Has  (ymKyuu 8  MouKe,
KacamenvHas K 2paguxy @yHKyuu,
npou3800HaAs PyHKYUU,

BbIUUCTAMb  NPOU3BOOHVIO OOHOUJIEHU,
MHO2OUNEHA,  K8AOPAMHO2O — KOPHA,
NPOU3BOOHYIO CYMMbL (DYHKYULL,
BbIYUCTAMD npou3600Hble
NEMEHMAPHbIX  QYHKYUU U Ux
KOMOUHAYULL, UCHONb3YA CHPABOYHbIE
mMamepuanvl;
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TOYKaMHU DJKCTpeMyMa (YHKIHH, C
OJHOW CTOPOHBI, M IPOMEKYTKAMHU

3HAKOIOCTOSIHCTBA u HYJISIMU
MPOU3BOJHON 3TOW (GYHKIMH — C
JIPYTOW.

B nosceonesnoii ocusHu u  npu
U3y4eHuu opy2ux npeomemos.
HOJB3YsACh TpaduKkaMu, CpPaBHUBATH
CKOpocTH  Bo3pacTanus  (pocTa,
NIOBBIIIICHUS, YBEITMUCHUS U T.I1.) FIIU
CKOpocTH  yObIBaHUs  (IajieHus,
CHIDKEHMS, YMEHBIICHHS W T.IL.)
BEJIMYUH B pealIbHBIX MPOIleccax;
COOTHOCUTh  TpaduKU  peaJbHBIX
MPOLECCOB W 3aBUCUMOCTEH C UX
OTIMCAHHSIMH, BKITIOYAIOIITUMH
XapaKTePUCTHKH CKOpPOCTH
n3MeHeHusl (OBICTPBIM POCT, IMJIaBHOE
TTOHMKEHUE U T.11.);

WCIIOJIb30BaTh TpadUKU peallbHbIX
MIPOIIECCOB ISl PEIICHUS] HECIOKHBIX
MPUKIAJHBIX 3a/a4, B TOM YHUCIE
ompenenss Mo TpaduKy CKOPOCTh
X0J1a mporuecca

uccneoosams 8 NpPOCMenuuux Cayyasax
@yHkyuu Ha MOHOMOHHOCMY,
HaxXoo0ums Haubobuiue U HaumMeHbuue
3HAYeHUs. YYHKYUll, Cmpoums 2paguxu

MHO2041eHO8 u npocmenuiux
DPAYUOHATLHBIX @yHKyul c
UCNONIL308AHUEM annapama

mamemamudeckKkozo anajiusd.

B nosceomesnoii  ocuznu  u  npu
U3y4eHuu opy2ux y4eoHvix npeomemos.
pewiams  NPUKIAOHble  3A0a4u U3
buonoauu, usuKu, Xumuu, IKOHOMUKU
U Oopysux npeomMemos, Ces3aHHble C
uccneoo8anuem xapakxmepucmux
PEaNbHbIX  NPOYECco8, HAXONHCOeHUeM
HaubOIbUUX U HAUMEHbUUX 3HAYEeHU],
CKOpOCMU U YCKOPEHUSL U M.N.,
UHmMepnpemuposams NoyYeHHble
pe3ynibmamol

Cmamucmuxa u
meopus
eepoamHuocmelil,
Jl02UKa u
KoMOuHnamopuka

OmnepupoBaTh Ha 0a30BOM YpOBHE
OCHOBHBIMHU OTHCATETLHBIMU
XapaKTePUCTUKAMU YHCIIOBOTO
Habopa: cpenHee apudmernueckoe,
MeaHa, HanOoJIbIIIee u
HaMMEHBIIICE 3HAYCHUS;

orepupoBath Ha 0a30BOM YpOBHE
NOHATUSIMH: 49acTOTa M BEPOSTHOCTh
COOBITHS, CITyYaiHBII BBIOOP, OTIBITHI
c PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSMU;
BBIUUCIISATh BEPOSITHOCTU COOBITHI Ha
OCHOBE I10JICYETA YUCIIa UCXOJIOB.

B noeceonesnoii ocusnu u  npu
u3yueHuu opyaux npeomemos:
OILICHUBATh U CPaBHUBATh B MPOCTHIX
cllyyasiX BEpOSTHOCTH COOBITHH B
peanabHOMU JKU3HU;

YUTaTh, COMNOCTABIISATh, CPaBHUBATb,
UHTEPHpPETHpOBaTh B MPOCTHIX
ciryyasix peanbHbIe JIaHHBIE,
NpeJCTaBICHHbIE B BHJE TaOIMIL,
JMarpamm, rpadukoB

Hmemsb npedcmasnenue 0 OUCKpemHbix
U HEenpepulBHbIX CAVUAUHBIX 8EIUUUHAX,
U pacnpeoeneHusx, 0 He3a8UCUMOCTIU
CAYYAUHBIX BETUYUH,

umemo npeocmasieHue 0
Mamemamu4eckom 0XHCUOAHUU u
oucnepcuu CIy4aHblx GeIUYUH;

umMemsv npeocmasieHue 0 HOPMAIbHOM
pacnpeodeieHuu U NpUmMepax HoOpMaibHO
PACnpeOeeHHbIX CLYYAUHBIX GEIUYUH,
HOHUMAMb  CYMb  3aKOHA  OONbUUX
yucen U 6bIOOPOUHOCO  Memood
uUsMepeHust 6epoSIMHOCIeEl;

umems npeocmasienue 06 YClO8HOU
8EPOSIMHOCIU u o NOJIHOU
6EPOSIMHOCMU, — NPUMEHAMb — UX 8
peuleHuu 3a0a4;

umMems Npeocmasienue O  BANCHLIX
YACMHBIX  8UOAX pacnpeoenenuti U
NPUMEHAMb UX 8 PelueHUlU 3a0al,
umems npeocmasienue o Koppersiyuu
CAYYAUHLIX ~ 6€IUYUH, O  JUHEUHOU
pezpeccuu.

B noscedmeenou  owcusHu U npu
usyueHuu opyaux npeomemos:
BbIUUCTAMD uu oyeHusamo
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8ePOSIMHOCMU  COOBIMULL 8 PeanbHOl
HICUBHU,

gvlOupams ~ nooxooawue  Memoovl
npeocmasienus u 00pabomxku OAHHLIX,
yMemb peulams HeCI0MHCHbLE 3A0aYU HA
npUMeHeHue 3aKOHA OONbWUX Yucel 8

coyuonouu, cmpaxoeanuu,
30paBooxXpaneHul, obecneuenuu
bezonacnocmu HaceneHus 8

ltp€36bl’~lable blxX cumyayusix

Texcmoevie 3a0auu

Pemate  HecnoxHbie
3a/1auu pa3HbIX TUIIOB;
aHAJIM3UPOBATH YCIOBHE 3a/1a4uH, MpHU
HEOOXOTUMOCTH CTPOUTH JJIA €€
pelIeHuss MaTeMaTUUECKYIO0 MO/IEb;
MOHMMATh W  UCIOJIb30BaTh IS
pemieHus  3ajaud  MHQOpPMALHIO,
MPEACTABICHHYIO B BUJIE TEKCTOBOU H
CHMBOJILHOM 3aIlMCH, CXEM, TaOJIHII,
auarpaMm, rpauKoB, pUCYHKOB;
JENCTBOBATH o AITOpUTMY,
coJIepXKaIemMycs B yCJIOBUH 3a]J1a4H;
WCIIOJI30BaTh JIOTUYECKUE
paccyXAeHUs NPU PEIICHUH 3a/1a4H;
paboTtarth c M30BITOYHBIMU
yCIOBUSIMH, BbIOMpas M3  Bcei
nH(pOpMaIuu, TaHHbIE, HEOOXOUMbIC
JUIS pelIeHUs 3a/1auH;

OCYILIECTBIISITh HECJIOXKHBIA mepedop
BO3MOXHBIX pEUICHUH, BBIOUpas U3
HUX OINTUMAIbHOE [0 KPUTEPUAM,
chOopMyIUPOBAHHBIM B YCIOBHH;
aHAJIM3UPOBATh U HMHTEPIPETUPOBATH
MOJIyYEHHbIE PEIIEHUSI B KOHTEKCTE
yCIOBUS 3ajlauu, BBIOMPATh PEIICHMUS,
HE MPOTUBOPEYALTUE KOHTEKCTY;
pelaTth 3aJa4d Ha pacuyeT CTOMMOCTHU
MOKYIIOK, YCIYT, MOE3/I0K U T.II.;
pemiaTth HECJIOKHbBIE 3aJauu,
CBSI3aHHBIE C JIOJIEBBIM y4YacTHEM BO
BIQJICHUU (QUPMOH, TpeanpUsITUEM,
HEIBM)KMUMOCTBIO;

TCKCTOBBIC

peuiaTb 3agadu Ha MMpOCTBHIC
IMPOLCHTHI (CI/ICTeMLI CKHAOK,
KOMI/ICCI/II/I) n Ha BBIYHCIICHUC

CIIOXHBIX TPOILIEHTOB B Pa3IMYHBIX
CXeMax BKJIaJIOB, KPEIUTOB U UIOTEK;
pemiatb  TpaKTUYeCKWe  3a/add,
Tpebyroliue WCIIOJIb30BAHUS
OTpUIATENIbHBIX YUCEeN: Ha
OlpelesieHue  TeMIeparypbl,  Ha
OTIpEEeIICHUE MOJIOKEHUS Ha

Pewamo 3a0auu PA3HbIX MUnoe, 6 mom

yucne 3a0aqu NOBLIUEHHOT
mpyoHocmu,

8blOUPaAMb  ONMUMANLHBIL  Memoo
pewieHuss  3a0auy,  paccmMampueds
PAa3nuuHble Memoobl,

cmpoums  MoOellb  peuwleHus 3a0ayi,
npo8ooUms O0okasamebHble
paccyxcoenust;

peuwiamy 3a0auu, mpebyrowue
nepebopa  8apuaHmos, nposepKu
yenosutl,  6blOOpa  ONMUMAIBLHOZO
pesyrbmama;

AHAU3UPOBAMb U UHMEPNPEmUpPosanb
pe3yiomamsl 8 KOHMEKCme VCa08Us.
3a0auu,  vlOUpamv  peuieHus,  He
npomusopedaujue KOHMeKCmy,

nepesooums Npu  peweHuu  3a0aqu
uHgopmayuro Uz 00HOU popmbl 8
opyayio, ucnonv3ya npu
HeobxXoouMocmu — cxemvl,  mMabIULbL,
epaghuxu, ouazpammol,

B nosceonesnoii  owcuzsnu  u  npu
U3yHeHuu opyeux npeomemos:

pewiams  npakmuyeckue 3adavu U

3a0ayu u3z opy2ux npeomemos
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BpPEMEHHOW OcCH (0 Hale 3psl U
Mociie), Ha JBWIKCHHE JCHEKHBIX
CpeicTB (mpuxon/pacxo), Ha
ompesieNieHne  TIyOWHBI/BBICOTHL U
T.IL.;

UCIIOJIb30BaTh IOHATHE MaciiTada
JUTS. HAXOXKACHUST PACCTOSHUM U JUTHH
Ha KapTax, IUIaHaX MECTHOCTH,
IJIaHaxX MOMEIIEHHUH, BBIKPOMKAX, IpU
paboTe Ha KOMITbIOTEPE U T.II.

B nosceonesnoii ocusHu u  npu
U3y4eHuu opy2ux npeomemos.

pemaTh HECIOXKHbIE IMPAKTHYECKHE
3aaud, BO3HUKAIOUINE B CHUTYaIHAX
TOBCEAHEBHOM KU3HU

T'eomempus

OnepupoBaTh Ha 0a30BOM ypOBHE

IIOHATUAMMU: TOYKa, npsamas,
TIIIOCKOCTB B IMPOCTPAHCTBE,
mapaljiICJIbHOCTh n

MEePICHIUKYIIIPHOCTh ~ TPSIMBIX U
TIIOCKOCTEM;

pacmo3HaBaTh ~ OCHOBHBIE  BHJIBI
MHOTOTPAHHUKOB (mpu3ma,
MpamMua, IPSIMOYTOJIbHBII
napajuiesienumnes, Kyo);

n3o0pakaTh HM3ydaeMmble (QUTYPBI OT
PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

JIenaTh (BBIHOCHBIC) TIJIOCKUE
YepTeXH U3 PHUCYHKOB IPOCTHIX
00beMHBIX (uUryp: BHI  CBEpXY,
cOOKY, CHH3Y;

U3BJIEKATh uHdopMaLIO 0
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX
¢burypax, MIPEJICTaBICHHYIO Ha

YEpTE)KaX U PUCYHKAX;
npuMeHsTh teopemy Iludaropa npu
BBIYMCIICHUH 3JIEMEHTOB
CTepeoMeTpUYecKuX huryp;
HaXOJAWTh OO0BEMBI M  IUIOIIAIU
MMOBEPXHOCTEUN MPOCTEUIITHUX
MHOTOTPAHHUKOB C TPHUMEHEHUEM
hopmya;

pacro3HaBaTb OCHOBHBIE BUJBI TeEIl
BpalleHus (KoHyc, HWIHHIP, chepa U

wrap);
HAXOIUTh OOBEMBI M  IUIOIIAAU
MOBEPXHOCTEN MPOCTEUIIINX

MHOTOTPAaHHUKOB U T€J BpalllEHUs ¢
pUMeHEeHHEM (hOpMYIL.

B noscednesnou owcuznu  u  npu

Onepupoéamv — NOHAMUAMU:  TOYKA,
npsamas, NioCKOCMb 6 NpoCMpaHcmee,
napannenrbHocms u
NepneHOUKYIAPHOCHIb npAMbIX U
njaocKocmet,

npuMeHsams Ol peuleHus  3a0ay
eeomempuyeckue gaxmol, eciu ycio8us
npuMeHeHus 3a0anbl 8 ABHOU (hopme;
pewiamsv  3a0ayu  HA  HAXONCOeHUe
2e0MempudecKux 8elutUl no 0opazyam
UNU ANIROPUMMAM,

denamv (8bIHOCHbBIE) NIOCKUE YePMeHCU
U3 PUCYHKOB 00beMHbIX hueyp, 6 mom
yucie pucosamsv 6uUd ceepxy, CcO0KY,
CmMpoumy ceueHusi MHO202PaAHHUKO8;
ussneKamv,  UHMEPNpemuposams U
npeobpazosvléams  UHGOpMayuro o
2eoMempudecKux duzypax,
NpeoCmasieHHyI0 Ha Yepmedtcax,
NPUMEHAMb 2eoMempudeckue akmol
OISl peuleHuss 3a0ad, 6 MmMOM Hucie
Npeononazaruux HeckoIbko uazo8

PEUWLEHUA,

onucsleantb 63aUMHO€E pACNOOJNCEHUE
NnpAMbIX u naockocmeil 6
npocmpadncmee,

dopmynuposams couicmea u NPUHAKU
puayp;

00KA3bIB8ANb 2eomempuyeckue
VMEep#HcOeHUs,

e1adems cmanoapmuou
Knaccuguxayuei  npocmpaHcmeeHHbIX
Queyp (nupamuowl, npusMbl,
napanienenuneobi);

Haxooums  00veMbl U NAOWAOU
NOBEPXHOCMEl 2eOMEeMPUIeCKUX mei ¢
npuUMeHeHuem Gopmyn,
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u3yueHuu opyaux npeomemos:
COOTHOCHTH abCTpakTHBIC
TEOMETPUYECKHE MOHATUSA U (PAKTHI C
pEATbHBIMU JKU3HEHHBIMH 00BEKTaMU
Y CUTYaIUsIMU;

UCII0JIb30BATh CBOICTBA
POCTPAHCTBEHHBIX T€OMETPUYCCKHX
buryp Ui perieHHs THUIIOBBIX 3a7ad
MPAKTHYECKOTO COJICPIKAHNUS,
COOTHOCHTH IUIOIIATN MOBEPXHOCTEH
TEJ OJIMHAKOBOW (POPMBI PA3IUIHOTO

pa3mepa;
COOTHOCHTH 00BEMBI COCYZIOB
OJINHAKOBOM  (pOpMBI  pa3IMYHOTO
pa3mepa;

OlleHMBaThb  (QOpMYy  IPABHIBHOTO
MHOTOTpaHHUKA  TIOCIIE  CITHJIOB,
Cpe3oB u T.II. (ompenensTh

KOJIMYECTBO BEpIIMH, pedep U rpaHent
MOJIy4€HHBIX MHOTOTPaHHHUKOB)

BLINUCTAMYb  PACCMOSHUA U VeTlbl
npocmpancmse.

B nosceonesnoii
U3y4eHuu opy2ux npeomemos.
UCNONb308aMb

6

HCU3HU u npu

ceoucmea

eeomempudeckux @ueyp Ons peuleHus

3a0au npaKkmuiecko2o xapaxmepa
3a0ay u3z opyeux ooaracmetl 3HAHUll

u

Bexkmoput u
Koopounamul 6

OmnepupoBaTh Ha 0a30BOM YpPOBHE
MOHATUEM JCKAPTOBBI KOOPJAWHATHI B

Onepuposams NOHAMUAMU OEKAPMOBbl

KOOpOUHAMbl 8

npocmpancmee,

npocmpancmee MIPOCTPAHCTBE; 8EKMOp, MOOYIb 8eKMOpd, PABEeHCMEO
HaXOJUTh KOOPJMHATHI BEPIINH Ky0a | 6eKmopos, KoopouHamsi 8eKmopa, y2oi
U IPSIMOYTOJIBHOTO Mapajielenurnena | Mexcoy geKmopamu, CKaNApHOe
npousgeoeHue 8eKMOpo8,
KOJLIUHeapHble 6eKmopbul,
HAX00Umv paccmosiHue mexncoy 08yMsi
MOYKAMU,  CYMMY  6€KMOpo8 U
npouszgedeHue 8eKmopa Ha 4ucio, y2oil
medcoy gexmopamu, CKANApHOe
npousgedeHue, packiaovlgams GeKmop
1O 08YM HEKOJIUHEAPHBIM 8EKMOPAM,
3a0aeamev MNIOCKOCMb VPABHEHUEM 8
0ekapmosoil cucmeme KOOpOUHam;
peuwiams npocmetiuiue 3a0avu
86e0eHUeM 8eKMOPHO20 baszuca
Hcmopusn OnuceIBaTh OTACIBbHBIC BhIatoNuecs | [lpedcmasnsimes  6K1a0  8b10AIOUUXCS
Mamemamuxu pe3ynpTaThl, MOJYYEHHbIE B XOJE | MAMEMAamuKos 8 pazsumue
pa3BUTHS MATEMATHKHU KaK HAYKH; mMamemMamuxu U UHBIX  HAYYHBIX
3HaThb MpPUMEPBl MaTeMaTHUYeCKHX | obracmel,
OTKPBITHII M HMX aBTOPOB B CBSI3U C | HOHUMAMb  POIb  MAMEMAMUKU 8
OTCYECTBECHHOU u BCEMUPHOU | passumuu Poccuu
UCTOPUEH;
NOHMMATh pOJIb MaTeMaTUKH B
pa3Butuu Poccun
Memoowt [IpuMeHsITh U3BECTHBIE METOABI MpH | Mcnonv3osams — OCHOBHbIE — MemoObl
Mamemamuku pelieHnu CTaHJIAPTHBIX | JoKa3amenbcmada, npoeooumy
MaTeMaTHYeCKUX 3a/1a4; 00Ka3amenbcmeo u 8bINOIHAMb
3aMeuaTh u XapaKTEepPHU30BaTh | ONposepICeHUe;
MaTeMaTH4eCKUe 3aKOHOMEPHOCTH B | NpUMEHAMb OCHOBHbLE Memoovbl

OKpYKarolllel NIeVCTBUTEIBHOCTH;

peuteHus mamemamuiecKux 361061%'
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MIPUBOIUTH IIPUMEPHI | Ha ocHoge MamemamuyecKux
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B | 3aKOHOMepHOCmel 8 npupooe
MpUpoJIE, B TOM qUCIIE | Xapakmepuso8ams Kpacomy u
XapaKTEPU3YIOLIUX KpacoTty U | COBEPULEHCINBO OKPYIHCAloweco Mupa u
COBEPUICHCTBO OKPYXKAIOIIETO MUPA U | NPOU38e0eHUl UCKYCCMEa,
IPOU3BEJICHUN NCKYCCTBA NPUMEHAMb npocmetuiuiue
npocpammmbie cpedcmea u
9NEeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl npu peutenuu
Mamemamuyeckux 3a0ay

Conep:xanue yueOHoro npeamera MaremaTuka: ajredpa u Hauajia MAaTeEMATHYECKOT0 aHAJIN3A,
reoMeTpus»

Ba3oBblii ypoBeHb

Komnencupywomas 6a3oBasi nporpamma

AJiredpa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIU3a

HatypanbHble uuncna, 3amuch, paspsjHble ciaraeMmble, apupmernueckue neiictBus. Yucna u
JeCATUYHAs cUcTeMa cunciieHusl. HatypanbHble uyncna, 1eTMMOCTh, MPU3HAKK JIETMMOCTH Ha 2, 3,4, 5, 9,
10. Paznoxxenue umcna Ha MHOxuTenud. Octartku. Pemenune apupmernueckux 3afad MPaKTUYECKOTO
COJICpKAHUS.

Llenbre yncna. Moayib 4nciia U €ro CBOMCTBA.

Yactu u momm. [pobOu wum nevictBusi ¢ npobsmu. OxpyrieHue, mnpuOmmKeHue. Perenue
MPaKTUYECKHUX 33J1ay Ha IPUKUJIKY U OIICHKY.

[IpouenTsl. Pemenue 3amady MpakTUYECKOTO COJEPkKAaHUS HAa 4acTH U MNpoueHThl. CTeneHp ¢
HaTypaJbHBIM U LIEJIbIM MOKa3zaTeneM. CBoiicTBa creneHeld. CTaHIapTHBIN BT YHCIIA.

Anrebpandeckue BeIpakeHHs. 3HaUeHUE alreOpandyeckoro BEIPayKEeHUSI.

Ksanpatueiii kopenb. M300pakeHne uynciaa Ha 4duciaoBo mpsimoil. [lpubmmkeHHOE 3HauYeHUHE
HMPPALMOHAIIBHBIX YUCE.

Ilouamue wmmnozounena. Paznoowcenue mmnocounena na MHoOMCumenu, YpaBHEHHE, KOPEHb
ypaBHeHus. JIuHeliHble, KBapaTHbIC YPABHEHUS U CUCTEMBI JIMHEUHBIX YPABHEHUN.

Pemenune mnpocrediminx 3amad Ha JBU)KEHHE, COBMECTHYIO palOOTy, MNpOIEeHThl. YucioBbie
HEpPAaBEHCTBA U MX CBOMCTBA. JIMHEIIHbIE HEpAaBEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBbI. YHCIIOBbBIE
npoMexyTku. O0beTMHEHHE U ITepeceueHUe MPOMEKYTKOB.

3aBUCUMOCTD BEJIMYUH, QYHKIUS, apryMEHT U 3HAUY€HHE, OCHOBHBIE CBOMcTBA (yHKuMid. ['padux
¢byakuuu. Jlunerinas ynknus. Ee rpaduk. YriaoBoit kKodppuImeHT npsmoi.

Keaopamuunas ¢ynxyus. [pagux u ceoiicmea readpamuunou Gyukyuu. epagux @yHKyuu

y= \/; I'paguk pynxyuu y :K.
X

Hynu ¢yHkunu, npoMexyTKu 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTh (BO3pacTaHue WIN yObIBaHUE)
Ha 4YKMCI0BOM npoMmexyTtke. Haubonbliee u HauMeHbllee 3HadeHne GpyHkuuu. [lepuoanyeckue GyHKuu
Y HAUMEHBILIWH IIEPUOJ.

I'panycnas Mepa yria. TpuroHomerpudeckas OKpYKHOCTb. OIpeneneHHe CHHyca, KOCHHYCA,
TaHI€HCa  NPOU3BOJNIBHOTO  yriaa. (OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKAECTBO.  3HAYECHHUS
TpUroHoMmerpuueckux ¢pynkuuii st yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I pagpuxu mpueonomempuuecxkux @yuxkyuii y =C0SX, Yy = sinx,y=tgx.

Pemrenne mnpocTeHIMX TPUTOHOMETPUYECKUX YPABHEHUH C IIOMOIIBIO TPUTOHOMETPUYECKOMN
OKPYXHOCTH.

Ilonamue cmenenu c¢ devicmeumenvHuim noxkasamenem. Ilpocreiiye nokasarenbHble YypaBHEHUS
u HepaBeHcTBa. [lokazarenbHas QyHKIMS U ee rpaduk.

Jlorapugm uymcna, OCHOBHble cBoicTBa sorapupma. [ecaruunsii norapudm. Ilpocreiimune
norapupMUUecKue ypaBHeHUs U HepaBeHCTBa. Jlorapudmudeckas GyHKIUs U ee rpaduk.
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[TonsiTue crenennoit pynkuuu u ee rpaduk. [Ipocreiinme uppanoHanbHbIe ypaBHEHUS.

Kacarenpnas x rpaduxy ¢pynkuuu. [lonstiue npon3BoaHON QYHKIMK B TOYKE KaK TAaHTEHC yria
HaKJIOHa KacarelnbHOW. [‘eomeTpuyeckuii W (QU3NYECKUI CMBICT MPOUW3BOAHON. [IpoussooHvie
MHO20YIEHOS.

Touku sKkcTpemMyma (MakcUMymMa W MHUHHMYMA). Mcciedosanue 21eMeHMAPHLIX QYHKYUL Ha
MOYKU IKCMPEMYMA C NOMOWbIO Npou36oo0Hou. Haensaonas unmepnpemayus.

Ionamue nepsoodpaznoii pynkyuu. QPuzuveckuil cmvici nepgooobpasnoll. Ilonamue 06 unmezpane
KaK naowaou noo epapuxom @QyHxyuu.

I'eomerpus

@urypsl Ha IIIOCKOCTH U B TpocTpaHcTBe. JimHa u riomazns. [lepumeTpsr u miomanu Guryp.

[TapanienbHOCTb U NEPIEHIUKYISAPHOCTD MPSAMBIX U IJIOCKOCTEH.

TpeyronbHukH. Buabl TpeyroibHUKOB: OCTPOYroJibHbIE, TYIIOYroJIbHbIE, PMOYrojbHble. Karer
npotuB yria B 30 rpaxycoB. BHeniHuii yromn TpeyrojabHHUKa.

buccekrpuca, Mmenuana 1 BbICOTa TPEYroyibHUKA. PaBEHCTBO TPEyroJbHUKOB.

Pemenue 3a1ay Ha kieT4aroit Oymare.

PaBHOOeIpeHHBIN TpPEYroJbHUK, PAaBHOCTOPOHHMN TpeyroibHUK. CBOMCTBa paBHOOEIPEHHOIO
TPEYroJbHUKA.

CooTHOIIEHHUS  MEXJIy CTOPOHaMH M  yrilaMM B TPSAMOYIOJBHOM  TpPEYroOJIbHHKE.
Tpuronomerpuueckue GYHKIMM YIJI0B B HOPSAMOYroJIbHOM TpeyrosbHuke. Teopema I[ludaropa.
[IpumeHeHne TeopeM CHHYCOB M KOCHHYCOB.

UYeTbIpexyroJbHUKH: MapayieliorpaMM, poMO, NpSIMOYroJbHUK, KBajApaT, Tpamemuss U Hux
cBoiicTBa. CpeaHsisl IMHUS TPEYroJIbHUKA U TPareluu.

Buvinyxnvie u nesvinykiavie ¢ucypul. Ilepumerp MHOrOyrosnbHuKa. [IpaBuiibHbII MHOTOYTOJIBHUK.

VYTIIbl Ha IVIOCKOCTH U B TPOCTPAHCTBE. BepTUKaANBHBIC U CMEXHBIE YIIIBL.

CymMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA M YETBIPEX YT OJIbHUKA.

CooTHOILIEHN B KBaApaTe U PAaBHOCTOPOHHEM TPEYTOJIbHUKE.

JlnaroHaim MHOTOYTOJIbHHKA.

[TomoOHbBIE TPEYTOJBHUKHU B IPOCTEUIITUX CITydasX.

@®opMyibl IUIOIMIAIN NPSMOYTOJIbHHUKA, TPEYrOJbHUKA, POMOa, Tpaneuuu.

OxpyxHocTh M Kpyr. Paguyc u nuamerp. JlMHa OKpYXXHOCTH W IUIOIIaAp Kpyra. Yucio .
BrivcaHHBIN yroj, B 4aCTHOCTH YroJj, Onuparomuiicsa Ha nuamerp. KacarenbHas K OKPY)KHOCTH M €€
CBOWCTBO.

Ky6. CooTHomienus B kyoe.

Terpasap, NpaBUIIbHBINA TETPASIP.

IIpaBunbHas nupamuaa u npusma. IIpsmas npusma.

H3o06padicenue Hekomopvix MHO202PAHHUKOS HA NJIOCKOCHU.

[IpsmoyronbpHbli napamenenunen. 7Teopema Ilugacopa 6 npocmpancmae.

3a7auy Ha BBIUMCIIEHUE PACCTOSIHUM B IPOCTPAHCTBE € MOMOLIbI0 TeopeMbl [Iudaropa.

Paszeepmra npamoyeonvrozo napannenenuneoa.

Konyc, unnunp, map u chepa.

IIpoexyuu ¢ucyp na nnockocmo. Hzobpasicenue yununopa, Konyca u cghepol Ha NAOCKOCHU.

Ilonamue 06 ob6vemax men. Vicronp30BaHWE [UIl peIIEHUS 3aJad  Ha HAXOXKJCHHE
reOMETPUYECKUX BETMYUH (PopMya 0ObeMa MpU3Mbl, IIUIUHIPA, TUPAMH/Ibl, KOHYCA, I1apa.

Ilonsamue o nooobuu Ha niockocmu u 6 npocmpancmee. OTHOIICHUE TUIOMIATAEH U 00BEMOB
1o1I00HBIX uryp.

BepositHocTh M cTaTHCTHKA. JIOrHKa 1 KOMOMHATOPUKA

Jloruka. BepHble 1 HeBepHBIe yTBepkAeHus. Cnencresue. Konmpnpumep.

Mnooicecmeso. Ilepebop BapHaHTOB.

Tabnuuer. Ctonbyarbie U KPYroBbl€ JHArPAMMBI.

Yucnossle Habopbl. CpenHee apupmeTuyeckoe, MelnaHa, HanboJIbllee 1 HauMEeHbIlee 3HaYeHHUSI.
Ipumepvr usmeHuUBbIX BENUYUH.
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Yacrora u BeposATHOCTh coObITUsA. CiydaiiHblii BbIOOp. BhruncieHune BeposTHOCTEH cOOBITHUN B
OTIBITaX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH.

Hezasucumvle coovimus. @opmyna cnodceHus 6eposmHocmell.

Ilpumepvr  cryuaunvix  eenuuun. Pasnomepnoe pacnpedenenue. Ilpumepvt  HOPpMATLHO2O
pacnpedenenus 6 npupode. [lonamue o 3akone 601bUUX YUCE.

OcHoBHasi 0a3oBasi mporpaMmma

Aure0pa u Ha4yaJIa aHAJIU3a

[loBTopenue. Pemienue 3agad ¢ HUCIOJIB30BAHUEM CBOMCTB 4YHCEI M CHCTEM CUMCIICHUS,
JETUMOCTH, JOJIEd U 4acTel, MPOUEHTOB, MOAYJEN yncel. Penmienue 3aaad ¢ UCIONIb30BaHUEM CBOMCTB
CTeneHed W KOpHEH, MHOrOYJIEHOB, NPEOOpa30BaHUN MHOTOWICHOB U APOOHO-PAIMOHATBHBIX
BBIPAXKCHUI.

Pemenue 3agau ¢ Cnosib30BaHUEM I'paAyCHOM MepbI yriia. Mo1ynb 4ucia U €ro CBOMCTBA.

Pemenue 3amau Ha JBH)KEHHME W COBMECTHYIO PaOOTy C MOMOIIBIO JHUHEWHBIX M KBaJAPaTHBIX
YpPaBHEHUH M UX cHCTeM. PelleHne 3a1ad ¢ MOMONIBIO YHMCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJIHO TepeMEeHHOM, C MPUMEHEHUEM N300paKEHHsI YUCIIOBBIX TPOMEKYTKOB.

Pemenue 3a7au ¢ uCNOIB30BaHUEM YHUCIOBBIX PYHKIMH U UX rpadukoB. VMcnonb3oBaHue CBONWCTB

1 rpaUKOB JTMHEHHBIX U KBAJPATUYHBIX QYHKUIUN, 0OpaTHON MPOMOPHUOHATBHOCTY U QYyHKIMH Y = \/;

. 'pacdmueckoe penienne ypaBHEHUI U HEPABEHCTB.
Tpuronomerpuyeckas OKpYKHOCTb, paduanuas mepa yeia. CUHyC, KOCUHYC, TAHT€HC, KOMAH2EeHC
MPOU3BOJILHOTO yrjla. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO U CJEACTBUS M3 HEro. 3HAYCHUS

T TN T
TpuroHoMeTpuueckux (yukmuit mis yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, Z,E, E pan).
Dopmynvl  CLONCEHUST MPULOHOMEMPUHECKUX (DYHKYUL, Gopmynbl npueedenus, Gopmynvt 08OUHO20

apeymeHnma..

Hynu ¢ynkuuu, mpoMexyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambosbiliee 1 HaumeHbllee
3HaueHue ¢pynkuuu. [lepuoauueckue pyHkiuu. YeTHOCTh M HeUeTHOCTh GYHKUUN. CrodcHble hyHKyuu.

Tpuronomerpuueckre QGyHKIMH Y =COSX,Y=SINX,y=1t9Xx. @yuxyus Yy =ctgx. CaoiictBa u
rpaguKd TPUTOHOMETPUICCKUX (PYHKITHI.

ApKKOCUHYC,  apKCUHYC, AapKTaHTreHCc uucna. Apkkomawneenc  uucaa.  llpocteiiue
TPUTOHOMETPUYECKHUE ypaBHEHUs. Pelienre TpuroHoMeTpuyecKux ypaBHEHUH.

Obpammuvie mpucoHomempudeckue QyHKyuu, ux ceovcmea u epaguxu. Pewienue npocmeviuiux
MPULOHOMEMPUYECKUX HEPABEHCE.

CreneHb ¢ JACUCTBUTENBHBIM IIOKa3aTeleM, CBOMCTBa cremeHu. lIpocreilimme noka3areiabHble
ypaBHEHHUS U HepaBeHCTBa. [lokazarenbHas pyHKIMS U ee CBOWCTBA U rpaduK.

Jlorapudm uucna, cBoiictBa norapudma. Jlecaruunsiii norapudm. Yucro e. Hamypanvuoiii
noeapugm. IlpeobpazoBanue norapupmudeckux BoelpakeHuid. Jlorapudmudeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduK.

Crenennas ¢pyHKuMs 1 ee cBOicTBa u rpaduk. MppanroHaibHbIe ypaBHEHHUS.

Memoo unmepeanos 0 peuieHus HepageHcma.

IIpeobpazosanus epaghuxos ¢ynxkyuii: cosue 6001b KOOPOUHAMHBIX OCeU, pacmsaxceHue u
colcamue, ompasicerue OmHOCUMeNTbHO KOOpOUHamHulx ocell. I paguueckue memoost peuierHus ypasHeHul
u Hepasencms. Pewenue ypasnuenuil u HepaseHcms, cooepicaujux nepemeHHy0 nod 3HaKoOM MooyJisl.

Cucmemvl noxazamenvHvlX, J102apupmMuueckux u uppayuoHarvueix ypaguenutl. Cucmemvl
NOKA3aMeNbHbIX, 102APUPMULECKUX HEPABEHCME.

Bzaumno obpamuvie pynxyuu. I paghuxu 3aummo oopamusix hyHKyui.

Vpasnenus, cucmemvol ypagnenutl ¢ napamempom.

[MpousBonnas ¢yHknuu B Touke. KacarenpHas k rpaduky ¢yskuumu. ['eomerpuueckuit u
¢busznueckuit  cmpicn  mpousBoaHOU.  [IpomsBogHble  dneMeHTapHbIX  GyHKOUMH.  [lpasuia
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuti u pusuuecKuii CMoici.
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[TonsiTHe O HEMPEepPHIBHBIX (QYHKIUAX. TOYKH DJKCTpemMyMa (MakCUMymMa ¥ MHHHMYMA).
HccnenoBanue 3eMeHTapHBIX (YHKIUH HA TOYKH IKCTpEMyMa, HanOOJblIee 1 HAUMEHbIIIee 3HAYEHHUE C
MIOMOIIBIO TPOU3BOAHON. [locmpoenue epagukos @yHKyuil ¢ nomowsblo npou3eoonvix. llpumenenue
NPOU3800HOLU NPU peuleHuU 3a0ad.

[lepBooOpazuas. Ilepsoodpasuvie snemenmapuvix yukyuil. Ilowads KpusoIuHeiHolu mpaneyuu.
@opmyna Hviomona-Jlenonuya. Onpedenennvliil unmeepai. Boluucienue ninowadeii niockux gueyp u
00beM08 meil 8paujeHusi ¢ NOMOWbIO UHMePald.

I'eomerpus

[ToBTOpenue. Pemenune 3amad ¢ NPUMEHEHHEM CBOWCTB (UTYp Ha IUIOCKOCTH. 3afaydl Ha
JI0Ka3aTeJIbCTBO U IOCTPOEHUE KOHTPIpUMEPOB. Vcrnonbp3zoBaHue B 3afayax MPOCTEMIIMX JIOTUYECKHX
npaBuil. Pelienue 3a1a4 ¢ UCIIOJIB30BAHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOLIEHUHN B MPSAMOYIOJIbHBIX
TpEyrojabHUKaX, (PaKTOB, CBSA3aHHBIX C YETHIPEXyroJbHUKaMH. PeleHue 3aad ¢ HUCMOJIH30BaHHUEM
(akTOB, CBA3aHHBIX C OKPY)KHOCTSAMU. PenieHne 3aad Ha U3MepeHus Ha TUIOCKOCTH, BEIYUCIICHHUE JUTUH U
wiomanen. Pewenue 3a0ay ¢ nOMowbio 6eKmMopos u KOOPOUHAM.

Harnsgnas crepeomerpusi. @urypbl 1 ux uzoOpaxkenus (kyd, mupamuga, npusma). OcHosHbvie
nousmus cmepeomempuu u ux ceovicmsa. Ceuenus kyoa u Terpasjipa.

Touka, mpsiMasi U TUIOCKOCTh B TMPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUU M CICACTBUS U3 HUX.
B3aumHoe pacnosiokeHue NpsSAMbIX M IJIOCKOCTEH B mpocTpaHcTBe. [lapaiienbHOCTh NPSIMBIX U
II0cKocTel B pocTpaHcTBe. M300paXkeHne npocTeHnX NpoCTPaHCTBEHHBIX (GUTYp Ha TUIOCKOCTH.

PaccrostHus Mex Iy GUTYpaMH B IIPOCTPAHCTRBE.

VYrusl B mpoctpaHcTBe. [lepneHIuKyISpHOCT NPSAMBIX U IIIOCKOCTEM.

[Mpoeknus GUTYpbl HAa TUIOCKOCTH. [IpH3HAKU MEPHEHIUKYISPHOCTH TPSIMBIX W IIOCKOCTEH B
npocrtpaHcTBe. Teopema o Tpex neprneHIuKyispax.

Muororpannuku. [lapannenenunen. CBoilcTBa HpsIMOYrOJbHOrO TMapajuienenumnena. Teopema
[Mudaropa B mpocrpanctBe. Ilpusma u nupammpa. IlpaBunbHas nmupamuaa W IpaBHIbHAsS IpU3Ma.
[Ipsimas nupamuga. DIeMeHTb TPU3MbI U TUPAMUJIBIL.

Tena Bpamenusi: muIMHIP, KOHYC, chepa m map. OCHOBHBIE CBOWCTBA MPSIMOTO KpPYroBOTO
UWIMHJPA, IPSIMOTro KpyroBoro konyca. M3o0pakeHue Ten BpalleHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceuenHoM KOHYce, ceueHusi KOHyca (napanieiibHoe OCHOBAHUIO U NPOX0Oosuyee
uepes GepuluHy), ceyeHus YUIUHOpa (napaiievHo u nepneHOUKyIsApHo ocu), cedenus wapa. Pazeéepmka
YUIUHOpAa u KOHyca.

Ilpocmetiwue KomMOuHayuu MHO202PAHHUKO8 U Mel 8pawjeHus medxcoy cobou. BurauciaeHue
AJIEMEHTOB IIPOCTPAHCTBEHHBIX GuUryp (pedpa, AuaroHaiu, yribl).

[Inomanas MOBEPXHOCTH NPAaBUIBHOW MUpaMUABI U TpsMOW mpu3Mbl. [lnomanas MOBEpXHOCTH
MPSIMOTO KPYrOBOTO IIMJIMHIPA, IPSIMOTO KPYrOBOrO KOHYCa M I1apa.

[Tonsitre 06 o6beMe. OOBEM TUPAMUIBI U KOHYCA, MPU3MBI U HUIHHApa. O0beM mapa.

IlooobHvle mena 6 npocmpancmee. COOTHOLICHUS MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH U
o0BbeMaMHu ITOJOOHBIX TE.

Heuoicenuss 6 npocmpancmee: napaiiebHvli NEPEHOC, YEeHMPANbHAS CUMMeMpUs, CUMMempus
omHocumenvbHo niockocmu, nosopom. Ceovicmea OsudiceHuil. [Ipumenenue oOsudiceHull npu peutenuu
3a0au.

Bektops! 1 koopauHaTh B TpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO, YTOJ
Mexay BekTopamu. KonmumHeapHble W KOMIUIaHapHbBIE BEKTOPBlL. CKalsgpHoe npoussedenue GeKmopos.
Teopema o paznodicenuu 6eKkmopa no mpem HeKoMnianapHuim eexkmopam. Ckansproe npousgeoenue
8ekmopos 8 koopournamax. Ilpumenenue exmopos npu peutenuu 3a0ay Ha HAXOHCOEHUE PACCMOAHUI,
Onum, niowiaoetl u 06vbeMos.

VYpasnenue nnockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmpancmee. @opmyna 014
8bIUUCTICHUS PACCNOSHUSL MEHCOY MOUKAMU 8 NPOCMPAHCEe.

BeposiTHOCTB U cTaTucTHKA. PadoTa ¢ JaHHBIMH

[ToBTropenue. Pemienne 3amau Ha TaOnuyHOE U TrpaduuecKkoe TPEACTABICHUE TaHHBIX.
Hcnonb30BaHNne CBOKWCTB U XapaKTEPUCTHK YUCIOBBIX HA0OPOB: CPEeIHUX, HAMOOIBIIIET0 M HAUMEHBIIIETO
3Ha4YeHUs1, pa3Maxa, oucnepcuu. Pewenue 3a0au Ha onpeodeneHue 4acmomsl U 8epoAmHOCMU COObIMUIL.
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Buviyucnenue seposmuocmeii 8 onvimax ¢ pagHOBO3MONCHBIMU dNEMEHMApPHuIMU ucxooamu. Pewenue
3a0au ¢ npumeneHnuem KOMoOuHamopuxu. Pewenue 3adau Ha eviuucienue 8eposmHoCmel He3a8UCUMbIX
cobvimuil, npumenenue QopMyabl Cloxcenus eeposmuocmel. Pewenue 3a0ay ¢ npumenenuem ouazpamm
Diinepa, oepesa geposmuocmeli, popmynvt Beprynnu.

Vcnoenas eeposmuocms. Ilpasuno ymuosicenus geposmuocmett. Popmyna noaHou 6eposmHoCmu.

Huckpemnvie cayuaiinvle eenudunvl u pacnpeoenenus. Hezasucumvie cuyuatinvie 6eruduHbl.
Pacnpeodenenue cymmol u npouzgedenus He3aBUCUMBIX CVUAUHBIX GETUYUH.

Mamemamuueckoe odxcudanue u oucnepcus cay4aunol eenudunvl. Mamemamuueckoe odxcuoanue
u oucnepcus Cymmvl CAy4auHvlx  eenuuuH. I eomempuueckoe pacnpedenenue. bunomuanvHoe
pacnpeodeneHue u e2o c8oUCMaA.

Henpepuignvie cnyuatinvie eenuuunvl. [lonamue o naomumocmu eeposmuocmu. Paenomepnoe
pacnpeodeneHue.

TlokazamenvHoe pacnpedenenue, e2o napamempoi.

Ilonamue o nopmanvHom pacnpedenenuu. Ilapamempel HopmanbHo2o pacnpedenenus. Ilpumepsi
CYYAUHBIX 8eIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (ROZPEUHOCIb USMEPEHULL, POCT 4el0BeKa).

Hepasencmeo Yebviwesa. Teopema bepuynnu. 3axon oOonvuiux uucen. Bwvibopounwiii memoo
uzmepenus epossmuocmeti. Ponv 3axona bonvuiux uucen 6 Hayke, npupooe u ooujecmae.

Kosapuayus osyx cnyuatineix eenuyun. I[lonsmue o xoagpguyuenme rxoppensiyuu. Coemecmuoie
HAOA00eHUs 08X CYYAUHBIX 8eUdUH. Bvibopounsiii koaghguyuenm xoppenayuu.

TemaTnueckoe nuiaHnpoBaHue yueoHoro npeamera «MaremaTuka: aaredpa u HayaJja
aHaJu3a, reoMeTPHus»

Ne Pa3znens! n OcHoBHbIEe BU/IbI Y4eOHOMH 1eATeJIbHOCTH Kooy
n/n TeMBbI €CTBO
4acoB
1. Adaredopa u DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOM JIOTMKH. 166
Havyaja — OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSTHAMH: KOHEUHOE
aHaJIM3a MHO>KECTBO, 3JIEMEHT MHOKECTBA,

— TNOJMHOXXECTBO, IIlepecedeHHe U OO0bEeIUHEHHE MHOXKECTB,
YUCIIOBBIE MHOXECTBA HAa KOOPAMHATHOM NPSIMOM, OTPE30K,
UHTEpBA;

— omepupoBaTh Ha 0a30BOM YypOBHE MOHATUSIMHU: YTBEp)KICHHE,
OTpULIAHUE YTBEP>KICHHS, HCTUHHBIE U JIOXKHBIC YTBEPXKICHUS,
OpUYMHA, CJEACTBHUE, YACTHBIA cllyyail oOIero yTBepXKIeHUs,
KOHTpPIIPUMED;

— HAXOJWTh IepeceyeHue U OOBEAMHEHHE JBYX MHOXKECTB,
IPECTaBICHHBIX I'paUUECKU Ha YUCIOBOM MPSIMOi;

— CTpPOUTh HAa YHUCJIOBOM MPSMON TMOAMHOMXECTBO YHCIOBOTO
MHO’K€ECTBA, 33JJaHHOE MPOCTEUIITMH YCIIOBUSMU;

— paclo3HaBaTh JIOKHBIE YTBEPKICHHUS, OITMOKH B PACCYXKJICHUSX, B
TOM YHCJI€ C UCTIOJIB30BAHUEM KOHTPIIPUMEPOB.

— B nmoBceaHeBHOM XU3HU U IPH U3YUSHUH IPYTHX MPEIMETOB:

— HCIOJB30BaTh YHMCIIOBBIE MHOXKECTBA HAa KOOPAMHATHOW MPSAMOMN
JUTSl OTIMCAHMS PEATIbHBIX MPOIIECCOB U SIBJICHUN;

— MPOBOJAMTH JIOTMYECKUE PACCYXKICHUS B CUTYallUAX TOBCETHEBHOM
KU3HU.

— OmnepupoBaTh MOHATUSMU: KOHEYHOE MHOYKECTBO, JJIEMEHT
MHO>KECTBA,

— TOJIMHOXKECTBO, TIEpeceYeHHe © OObEIUHEHHE MHOXECTB,
YUCJIOBbIE MHOJKECTBA HAa KOOPAMHATHOM MPSIMOM, OTPE30K,
WHTEpBAJ, TMOJYUHTEPBAJ, MPOMEKYTOK C BBIKOJOTOM TOUYKOH,
rpaduueckoe MpeACTaBICHHME MHOXKECTB Ha  KOOPAWHATHOM
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IIJIOCKOCTH;

— OIEepUpoOBaThH MOHSATUSAMH: YTBEPKJICHUE, OTpHIIaHUE
YTBEPXKJICHUS, HCTUHHBIE W JIOXKHBIE YTBEPXKJEHUSA, NPUUMHA,
CJICJICTBUE, YACTHBIN CITy4ail 00IEro yTBEepKIeHUs, KOHTPIPUMED;

— MPOBEPATH NPUHAIICKHOCTH JIEMEHTAa MHOXKECTBY;

— HaxoJUTh TEpPecedYeHre U OObETUHEHNE MHOXKECTB, B TOM YHCIIC
NPEJCTABICHHBIX TpaUueckd HA YHCIOBOW TPSIMOW W  Ha
KOOPAMHATHOM MJIOCKOCTH;

— MPOBOAMTH JIOKA3aTEJIbHBIC pacCyXACHUs JUisi 00OCHOBaHUS
HMCTUHHOCTH YTBEPKICHUI.

— B noBceaHeBHO XU3HU U TTPU U3YUEHUN JPYTUX MPEIMETOB:

— HCIIOJIb30BaTh YUCJIOBBIE MHOKECTBA HA KOOPJAUHATHOM MPSMOU U
Ha KOOPJMHATHOM TUIOCKOCTH JIJIsl OTIMCaHUsI peabHBIX MPOILIECCOB U
SIBJICHU;

— MPOBOJAWTH  JIOKA3aTENIbHBIE  PACCYKIEHHUSI B  CHUTYyalUsIX
TOBCETHEBHOM KHU3HHU, MIPU PEIICHUH 3a/1a4 U3 JIPYTUX MPeIMETOB.
Yuciia 1 BbIpaKeHHs.

— OmnepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSMH: II€JIO€ YHUCIO,
JETUMOCTh 9HCeN, OOBIKHOBEHHAs ApoOb, HEeCATHYHAs JpoOb,
palnroHaIbHOE YHCIIO, MPUOMIKEHHOE 3HAYCHUE YUCIa, YacTh, JI0JI,
OTHOIIIEHUE, TTPOIICHT, MOBHIIIICHUE U TTOHIKEHHUE Ha 33JJaHHOE YHCIIO
MPOIIEHTOB, MacIITa0;

— omepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMH: JIOTapU(M 4YHCIIa,
TPUTOHOMETPUYECKAsT OKPYKHOCTh, 'paJyCHas Mepa yIia, BeJINYMHa
yIjia, 3aJaHHOrO0 TOYKOM Ha TPUTOHOMETPUYECKOW OKPYKHOCTH,
CUHYC, KOCHHYC, TAHI€HC M KOTAaHIE€HC YIJOB, HWMEIOIIUX
[IPOU3BOJIbHYIO BEJIMUUHY;

— BBIMNOJHATH  apupMeTHUeCKue  ACHCTBHS €  LEJIbIMH U
palrOHAIbHBIMU YHUCIIAMU;

— BBINOJHATh HECJOXKHBIE MPeoOpa3oBaHMUs YHCIOBBIX BBIPAKECHHUI,
COJIep)KalUX CTEMEeHU 4Yuceda, JUOO0 KOPHU U3 UHucel, Jubo
Jorapu@mbl YHCET;

— CpaBHUBATh pallOHAIbHbBIE YHCIIa MEXKIY CO0O0i;

— OLEHUBATh U CPABHUBATH C PAllMOHAIBHBIMHM UYUCIAMHU 3HAYECHUS
LENbIX CTENEHEH 4ucell, KOPHEW HaTypajlbHOM CTENEHH W3 YHUCET,
jorapu(MoB YKcen B IPOCTHIX CIyYasx;

— u300pakaTh TOUKAMH Ha YHCIOBOU MPIMO

— CB000OgHO oOmepupoBaTh MOHATUSAMU: IIEJIO€ YHUCIO, AEIUMOCTH
yucesl, OOBIKHOBEHHAst NpoOb, NECATHYHAs IpoOb, palroHaIbHOE
YHCIIO0, TPUOIMKEHHOE 3HAYEHUE YHCIA, YacTb, JOJIs, OTHOIICHHE,
MPOLICHT, OBBIILIEHUE U MOHMKEHUE HA 33JJaHHOE YUCIJIO MPOLIEHTOB,
MacirTao;

— TNPUBOAUTH TNPUMEPbl YUCET C 3aJaHHBIMU  CBONCTBAMH
JEINUMOCTH;

— OIEepUpOBaTh MOHATUSAMH: norapudm qucia,
TPUTOHOMETPUYECKAsi OKPYKHOCTb, PaJidaHHas U TpaaycHas Mepa
yria, BeJIMYMHA Yria, 3aIaHHOTO0 TOYKOW Ha TPUTOHOMETPUUECKOU
OKPYXHOCTH, CHHYC, KOCHUHYC, TAaHT€HC W KOTAHI€HC YIJIOB,
HMMEIOIINX MPOU3BOJIbHYIO BEIUUYHUHY, YHCIIA € U T;

— BBIMOJHATh apuMETHUECKUe JACUCTBUSA, cOYeTas YCTHBIE U
MUCbMEHHBIE  TPUEMBI, MIPUMEHSS npu HEOOXOMMOCTH
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BBIYUCIIUTEIIBHBIEC YCTPOMCTBA;

— HaxOJUTh 3HAYCHUS KOpHSA HATypaJbHOM CTEIEHHU, CTEIECHU C
palMoHaNBHBIM  TIOKa3aTeleM, Jiorapu(ma, HCIONb3ys  MpU
HE00XOAMMOCTH BBIYMCIUTENbHBIE YCTPOICTBA;

— IIOJIb30BaTbCAd  OLCHKOM M  NPUKUAKOM IIpU  LEIble W
palrOHAIbHBIEC YUCIIA;

— u300pakaTb TOYKAMM Ha YHMCIOBOM MpPSMOW LeNble CTENEeHU
qrcen, KOPHU HATypalbHOW CTETIEHU W3 YHCEN, JOTapu(Mbl YUCET B
IIPOCTBIX CIIy4asix;

— BBINOJHATh HECJOXKHBIE IPeoOpa3oBaHUs LEIbIX U JIPOOHO-
palMOHAIbHBIX OYKBEHHBIX BbIpaXKEHUM;

— BBIpaXaTb B IPOCTEHIIMX CIydasgX W3 paBEHCTBA OJIHY
IIEPEMEHHYIO Yepe3 IPYyrue;

— BBIYMCIITH B IPOCTBIX CIIY4asX 3HAYEHUS YUCJIOBBIX U
OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAI HEOOXOIUMBbIE MOJICTAHOBKU
U npeoOpazoBaHUs;

— u300paxkaTb CXeMaTHYeCKU YroJj, BEIUMYHMHA KOTOPOIrO BBIpa)kKeHa
B rpajaycax;

— OLEHUBATh 3HAKM CHHYCA, KOCHHYCAa, TaHI€HCA, KOTAaHI€HCa
KOHKPETHBIX YIJIOB.

— B mnoBcenHeBHON M3HM M TNPU M3YYEHHUU JPYTrUX Y4eOHBIX
MIPEAMETOB:

— BBINOJHATH BBIYUCICHHUS IPU PELICHWM 3a7ad INPAKTUYECKOTO
Xapakrepa;

— BBINOJHATh TNPAKTUYECKUE PACYETBI C HCIOJB30BAHUEM IIPH
HEOOXOJMMOCTH CIPAaBOYHBIX MAaTEpUATIOB U  BBIYUCIUTEIBHBIX
YCTPOMCTB;

— COOTHOCHUTb pEaJbHbIC BEIWYMHBI, XAPAKTEPUCTUKH OOBEKTOB
OKPY’KAOILEr0 MUPa C UX KOHKPETHBIMH YMCJIOBBIMH 3HAYCHHUAMY,

— HCIOJIb30BaTh METOJbI OKPYIJICHMS,

— NpUOIMKEHUS U NPUKUIKU IPU PEIIEHUM NPAaKTUUYECKUX 3a/ad
IIOBCEIHEBHOM JKU3HHU.

— TIPaKTHYECKUX pacueTax;

— MNPOBOAUTH IO  H3BECTHBIM  (opMylnaM U IpaBHJIam
npeoOpa3oBaHusl OyKBEHHBIX BBIPAKEHUH, BKIIOYAIOIIHUX CTEHECHH,
KOPHHU, JIorapu(Mbl 1 TPUTOHOMETPUUECKUE (PYHKIINH;

— HaxoJMThb 3HAYEHMsI YHUCIOBBIX M OYKBEHHBIX BBIPAKEHUH,
OCYILECTBIIS1 HEOOXOIMMbIE MOJACTAaHOBKH U IPeoOpa3oBaHus;

— M300pakaTh CXEMaTHUYECKH YroJj, BEJMYHMHA KOTOPOro BbIpa’keHa
B I'paJycax Wiy paJuaHax;

— MHCIOJIb30BaTh MPH pEIIeHUWH 337ad  TaOJWYHbIE 3HAYEeHHUs
TPUTOHOMETPUYECKUX (PYHKIUI YTIIOB;

— BBINOJHATH IIEPEBOJ, BEIMYMHBI YIJIa W3 DPAJUAHHOW MEpHI B
I'pagyCHYIO 1 00paTHO.

— B nmnoBcenHeBHON JKM3HUM W TNpPU H3YYEHUM JAPYIHX Y4eOHBIX
IIPEAMETOB:

— BBINOJHATH JACWCTBHUS C YHMCIOBBIMHU JIaHHBIMHM IpU PEIICHUH
3aau MPaKTUYECKOTO XapakTepa M 3a/ad W3 pa3sIM4HbIX oOnacTeit
3HaHUH, UCHOJB3Yys MPU HEOOXOJAUMOCTH CIIPAaBOYHbIE MaTEpUaNbl U
BBIYHCIIUTENBHBIE YCTPOICTBA;
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OLICHUBATh, CpaBHUBAaTh W  HCIOJb30BaTh IIPU  PEIICHUH
MPAaKTUYECKUX 337a4d YHCIOBbIE 3HAYCHHS peajbHBIX BEIUYWH,
KOHKPETHBIE YHMCIIOBBIE XaAPAKTEPUCTUKH OOBEKTOB OKPY)KAIOLIETO
MUpa.

YpaBHeHHUS] U HEPABEHCTBA.

— Pemate nuHelHBIE ypaBHEHUS M HEpPABEHCTBA, KBaJpaTHBIC
yYpaBHEHUS;

— pemarp JorapudmMuueckue ypaBHeHus Buaa log 2 (bx + ¢) =du
npocTeiiiie HepaBeHCTBa Buaa log a X < d;

— pelaTh TOKas3aTeNbHBIE ypaBHEHHsA, BHpa a>*°= d  (rme d
MOXHO TPEJCTaBUTh B BHAE CTENCHH C OCHOBAaHMEM a) H
npocreiime HepaBeHcTBa BHaa af < d (rme d MOXHO
MPE/CTAaBUTh B BUJIE CTEIICHH C OCHOBAHUEM a);.

— TpPHUBOAWTH  HECKOJBKO  TNPHMEPOB  KOPHEH  MpPOCTEHIIEro
TPUTOHOMETPUYECKOTO YPaBHEHHS BHJA: Sin X = a, COS X = a, tg x = a,
ctg X = a, rme a — TaOIMYHOE 3HAYEHHWE COOTBETCTBYIOIIEH
TPUTOHOMETPHUYECKOW (DYHKIINH.

— B moBcemHEeBHOM KU3HU U TP U3YISHHUH APYTUX MPEIMETOB:

— COCTaBJISTh U PelIaTh YpaBHEHUS H CHCTEMBI

— Pemate pamuoHanbHBIC, TMOKa3aTeNbHBIE W JIorapu(pMHUUYECKHe
yYpaBHEHHS ¥ HEPABEHCTBA, MPOCTEHUIIHE WpPPANUOHAIBHBIE U
TPUTOHOMETPHUYECKHE YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI;

— HUCIOJb30BaTh METOJbI PELICHUs YPABHEHUI: NPUBEACHUE K BUAY
«IIPOU3BEJICHUE PABHO HYJIO» MM «YAaCTHOE PABHO HYIIO», 3aMEHa
MIEPEMEHHBIX;

— HCHOJb30BaTh METOJ UHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

— HUCHOJb30BaTh rpaUuecKuil METOA JUIsd NPUOIMKEHHOTO PELICHUs
YpaBHEHUH U HEPABEHCTB;

— n300paxaTh Ha TPUTOHOMETPUUYECKOW OKPYKHOCTH MHOKECTBO
pelIeHUH  MPOCTEHIIUX  TPUTOHOMETPUUECKUX  ypaBHEHUM U
HEpPaBEHCTB;

— BBINOJHATE 0TOOP KOpPHEN YpaBHEHUH WM

— peLIeHUH HEepaBEeHCTB B COOTBETCTBMM C JONOJHUTEIBHBIMU
YCIOBUSMHU U

— YpaBHEHMH IPU PELICHUU HECI0XKHBIX MPAKTHUECKUX 3aj1ay.

— OTpaHUYEHHUSMHU.

— B noBcenHeBHOM JKM3HM M NpPU HU3YYEHHUH JAPYIHMX Y4eOHBIX
PEIMETOB:

— COCTaBJATb M peulaTb ypaBHEHUs, CHUCTEMbl YpaBHEHUH W
HEpaBEHCTBA MPU PELICHNH 33/1a4 IPYTUX y4eOHbIX IPEAMETOB;

— HUCHIOJb30BaTh YPaBHEHUS M HEPABEHCTBA JUISI IMOCTPOEHHUS U
UCCIIEIOBAHMs MPOCTEHIINX MaTeMaTHYeCKUX MOJIeNIel pealbHbIX
CUTyallUi WIN MPUKIaIHBIX 33]a4;

— yMETh UHTEPIPETUPOBATh MOJTYUYEHHBIN IPU PEIIEHUN ypaBHEHUS,
HEpaBEHCTBA WM CUCTEMBI PE3YJIbTaT, OLICHUBATh €ro

— IpaBJoNoA0OMEe B KOHTEKCTE 3a/JlaHHOI peabHOM CUTyalluM WIN
MPUKIIAJHOM 3a1auu.

DOyYyHKIUH.

— OmnepupoBaTh Ha 0a30BOM YpOBHE HOHSATHSIMH: 3aBUCHUMOCTD
BEJIMYUH, (YHKLHMS, apryMeHT M 3HadeHue (QyHKIHMH, 001acTh
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OTpENeNeHnusT W  MHOXECTBO 3HAaueHUH  (QyHKIUH, rpaduk
3aBHUCUMOCTH, Tpaduk (yHKUUH, HYTd GYHKIAH, TPOMEXKYTKH
3HAKONOCTOSIHCTBA, BO3pacTaHWE Ha YHUCIOBOM IIPOMEXKYTKE,
yObIBaHHE HA YHCIJIOBOM IMPOMEKYTKE, HanOOJblllee W HaMMEHBIIIEe
3HaYeHHe (YHKIMU Ha YHUCIOBOM MPOMEXKYTKE, NEPHOANYECKast
GbyHKIUS, IEPHOT;

— OTepUpoBaTh Ha 0a30BOM YpPOBHE MOHATUSMU: TpsiMasi U 0OpaTHAas
NPOTNOPIHUOHATBHOCTD JIMHEWHAs, KBAAPATUYHASA, JOTapH(pMHUUYECKast
¥ TIOKa3aTesbHas (GYHKIUH, TPUTOHOMETpUYecKre (PyHKIIHNH;

— pacmo3HaBaTh TpadUKH DSJIEMEHTAPHBIX (YHKIHA: TpsIMON W
00paTHOW  MPOMOPIUOHAIBHOCTH,  JIMHEWHOH,  KBaJpaTUYHOM,
JgorapupmMuuecKon 51 IIOKa3aTENbHON GbyHKIMH,
TPUTOHOMETPHUUYECKHUX (DYHKITHIA;

— COOTHOCUTHh TIpaUKH >3JIEMEHTAPHBIX (QYHKUMHA: MpsIMOH U
00paTHOW  MPOTMOPIMOHATBHOCTH,  JIMHEWHOH,  KBaJIpaTUUHOM,
JgorapupmMuuecKon 51 [IOKa3aTENbHON GbyHKIMH,
TPUTOHOMETPHUYECKHX (YHKIUH ¢ ¢GopMyrTaMu, KOTOPHIMH OHHU
3aJ1aHbl;

— HaxoguTh MO TrpapuKy NpUOMIKEHHO 3HAUYEHUS (QYHKIUU B
3aJJaHHBIX TOYKAX;

— ompenensTh 1no rpaduky cBoicTBa QYHKIUHN (HYIH, POMEKYTKH
3HAKOTOCTOSIHCTBA, MPOMEXYTKM MOHOTOHHOCTH, HauOoJbLINE U
HaMEHBIIE 3HAYCHUS U T.11.);

— CTpOUTh  3CKku3 rpaduka  (QYHKIUH,  YIOBICTBOPSIOUICH
MPUBEICHHOMY Ha0Opy VYCIOBHH (TPOMEXYTKH BO3pacTaHus /
yObIBaHUs, 3HaueHHWe (QYHKIUM B 33aJaHHOM TOYKe, TOUYKHU
AKCTPEMYMOB U T.]I.).

— OnepupoBaTb MNOHATUSAMHU: 3aBHUCUMOCTb BEJIMYUH, (QyHKIMS,
apryMeHT U 3HaueHHe (PyHKLUU, 00JIaCTh ONPEAETICHNUS U MHOXKECTBO
3Ha4YeHHH (PyHKIMH, TpaduK 3aBUCUMOCTH, rpaduk (QyHKIHH, HYIA
(GyHKLIMM, OPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUWE Ha
YHUCIOBOM IPOMEXKYTKE, yOBbIBAHHE HA YHCIOBOM IPOMEXYTKE,
HauOoJipllleeé W HaWMEHbIIEee 3HayeHHe (YHKUMHM Ha YHCIOBOM
IPOMEXKYTKE, epuoanyeckas QyHKLUs, IEPUOJ], YETHAs U HeUeTHas
byHKINH;

— OIepupoBaTh HOHATUSIMMU: npsMas u oOpartHas
IPONOPLUOHATIBHOCTD, JUHEHHAs!, KBaJpaTU4Has, JorapupmMuyeckas
Y MOKa3aTesibHas (GYHKIMH, TPUTOHOMETpUYecKue (PYHKLNU;

— OmpeAessATh 3HaueHHe (YHKUMU [0 3HAYEHUIO apryMeHTa IpU
pa3InYHbIX crioco0ax 3afanus GyHKLIUY;

— CTPOMTb I'papUKH U3YUYEeHHBIX (DYHKIIHIA;

— OMMCHIBAaTh MO IpauKy U B MPOCTEHIIMX ciyyasx mo ¢opmyie
NOBEJICHUE U CBOMCTBAa (PYHKIMH, HAXOIUTh MO rpaduky QyHKIUH
HauOOJIbIINE U HAUMEHBIIINE 3HAYCHNUS;

— CTpOMTb  3CKkM3  rpaduka  (GyHKUUH,  YAOBJIETBOPSAIOLICH
NPUBEJCHHOMY Ha0Opy yCIOBUH (IPOMEXKYTKU

— BO3pacTaHus/yObIBaHMs, 3HAueHUE (DYHKIMM B 3a/JlaHHOW TOYKE,
TOUYKH IKCTPEMYMOB, aCUMIITOTHI, HYIH (YHKIMH U T.11.);

— peuath ypaBHEHHs, MPOCTEHIINE CUCTEMbl YPaBHEHHM, HCTIOb3Ys
CBOMcTBA QYHKIMI U UX TpaUKOB.

— B noBcegHEBHOM JKM3HM M TNPU H3YYEHUHM JPYTUX YYeOHBIX
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IIPEIMETOB:

— OTpeAeNsATh N0 TpaduKaM U UCTIOIb30BATh JUIS

— pEllIeHUs NPUKIAJHBIX 337ay CBOMICTBA pEalbHBIX MPOLECCOB U
3aBUCUMOCTEN

— B noBceqHeBHOM KU3HU U IPU U3YYEHUH IPYTUX PEIMETOB!

— ompenensATh Mo rpadukaM CBOWCTBAa pEaTbHBIX IPOIECCOB H
3aBUCHUMOCTEHN (HauOOoJIbIINE U HAUMEHBIINE 3HAUEHUS, IPOMEKYTKU
BO3PACTaHMA U YOBIBaHHS, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);

— MHTEPIPETUPOBAaTH  CBOMCTBA B  KOHTEKCTE  KOHKPETHOU
IIPAKTUYECKON CUTYaLlUH.

— (HamOonplIMe W HAMMEHbIIME  3HAYEHUS,  MPOMEXKYTKH
BO3PACTAHMS u yObIBaHUS GyHKIMH, IIPOMEKYTKH
3HAKOMOCTOSIHCTBA, aCUMITOTHI, IEPUOJ U T.I1.);

— MHTEPIPETUPOBATh  CBOMCTBA B  KOHTEKCTE  KOHKPETHOM
MPAaKTUYECKOUN CUTYyalluu;

— ompenensaTh o rpadukam  mpocreiline  XapaKTepUCTUKU
MEePUOIUYECKHUX MPOIECCOB B

— OMOJIOTHH, SKOHOMHKE, MY3bIKE, PaauoCBs3U U Jp. (aMIUIUTYAA,
MEePUOJ U T.I1.).

JJIeMEHTBhI MATEMAaTH4YECKOI0 AaHAJIM3A.

— OmnepupoBath Ha 0a30BOM YypPOBHE MOHSATHSIMM: IPOU3BOIHAS
(GyHKIIMM B TOYKe, KacaTelbHas K rpaduky QyHKUINH, TPOU3BOIHAS
byHKINH;

— ONpeAessATh 3HA4YE€HUE MPOM3BOJHOW (QYHKIMM B TOYKE IO
M300pakKeHUIO KacaTelIbHOU K rpaduKy, IPOBEICHHON B 3TOM TOUKE;
— pelaTh HECIOKHBIE 3aJa4d Ha IPUMCHEHHE CBS3H MEXIY
IIPOMEXYTKaMU MOHOTOHHOCTH U TOYKaMM 3KCTpeMyMa (yHKLUH, C
OJIHOM CTOpPOHBI, W INPOMEKYTKAMH 3HAKOIOCTOSHCTBA M HYJISIMHU
MIPOU3BOHOM ATOM (YHKITUU — C IPYTOH.

— B noBceqHEBHOM KU3HU U IIPU U3YYEHUU APYTUX NIPEIMETOB:

— IOJIb3yACh TIpauKaMu, CpaBHUBaTb CKOPOCTH BO3pPAcTaHUs
(pocta, MOBBILIEHUS, YBEIUYEHHUS U T.II.) WM CKOPOCTH YObIBaHMS
(mageHus, CHIDKEHUS, YMEHBIICHUS U T.II.) BEJIMYMH B peaJbHbIX
npoueccax;

— COOTHOCHUTbH I'paMKU peaJIbHBIX MPOLECCOB M 3aBUCUMOCTEH ¢ MX
ONMCAHUSAMH, BKJIFOYAIOIUMU XapAaKTEPUCTUKU CKOPOCTH U3MEHEHUS
(OBICTpBIN POCT, IMJIABHOE MOHMWKCHHUE H T.11.);

— HUCHOJb30BaTh TIpadUKd pealbHbIX MPOLECCOB M pPELICHUs
HECJIOKHBIX TPUKJIAJHBIX 3a/1a4,

— B TOM 4HMCJI€ ONpeAessis 1o rpaduky CKOpOCTh X0 Ipolecca.

— OmnepupoBaTh NOHATHUSAMM: TPOU3BOJHASA (QYHKIMH B TOUKE,
KacaresibHas K rpaduky QyHKIMH, TPOU3BOIHAS (PYHKIIUH;

— BBIYUCIIATH NPOU3BOJHYIO OJHOWIEHA, MHOTOYJIEHA, KBAaJPaTHOTO
KOPHS, TPOU3BOIHYIO CYMMBI (DYHKIIHIA;

— BBIUHCHATH MNPOU3BOJHBIE JJIEMEHTApPHbIX (QYHKUMH U HX
KOMOUWHAIIMH, UCTI0JIb3Ys CIIPAaBOYHbIE MaTEpUabI,

— HCCIIeI0OBaTh B MPOCTEUIINX ClydastX (PyHKIIMM HA MOHOTOHHOCTb,
HaXOJUTh HauOOJIbIINE U HAUMEHbIINE 3HaYeHUsI QYHKIUH, CTPOUTH
rpauKd MHOTOWIEHOB M TNPOCTEHIINX palMOHATBHBIX (DYHKIMHA C
HCII0JIb30BAHMEM annapara MaTeEMaTHYECKOr0 aHaJIn3a.
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— B moBcenHeBHON JKM3HM M TpPHU HU3YYCHHUU JAPYIHX YYEOHBIX
IIPEIMETOB:

— pewmatb MNPHUKIAIAHBIE 3a1aud W3 OHOJNOTUH, (DU3HMKH, XHMUH,
SKOHOMMKH W JPYTHUX IPEIMETOB, CBSI3aHHBIE C MCCIEIOBAHHEM
XapaKTEPUCTUK pEealIbHbIX MPOLECCOB, HAXOKACHUEM HauOOIbIINX U
HAaUMEHBIINX 3HAYEHUH, CKOPOCTU U YCKOPEHUS U T.I1.;

— HHTEPHPETUPOBATH MOJYYEHHBIE PE3YIILTATHI.

TexcroBble 3a1a4m.

— PemwaTh HecoKHbBIE TEKCTOBBIE 3a/1a4H PA3HbBIX THUIIOB;

— aHaJIM3UpPOBATH YCIOBUE 3a/layM, NPU HEOOXOIUMOCTU CTPOUTH
JUIS €€ PEeLIeHUs] MaTeMAaTUYECKYIO MO/IENb;

— TIIOHUMAaTh U WCIIOJIb30BATh JJISl pellieHus 3aJayu HH(OpMalHuio,
MPE/ICTABICHHYIO B BUJIE TEKCTOBOW M CHMBOJIBHOM 3allMCH, CXEM,
TabIuL, AUarpaMM, rpaukoB, pUCYHKOB;

— JIefiCTBOBATH M0 aAJITOPUTMY, COJEPKAIIEMYCS B YCIOBUH 3a7a4U;
— HCIIOJIb30BaTh JOTMUECKUE PACCYXKJICHUS IIPU PEILIEHUU 3aauu;

— paboTaTh ¢ WU30BITOUHBIMH YCJIOBHUSIMH, BbIOMpass H3 Bcei
nH(popmMalny, JaHHBIE,

— Pewmars 3agaum pa3HBIX THUIIOB, B TOM 4HCIE 3aJaud
MTOBBIIIEHHOUN TPYIHOCTH;

— BBIOMpATh ONTUMANbHBII METOJ pElIeHUs 3aJa4, paccMaTpuBas
pa3IYHbIE METO/IbI;

— CTPOMTb MOJIENIb PEIICHUs 33Ja4yM, NPOBOJIUTH JO0Ka3aTENIbHbIE
paccyXIeHus;

— pemath 3amayu, TpeOyromue mnepedbopa BapHaHTOB, MPOBEPKH
YCIIOBHH, BBIOOpa ONTUMAJILHOTO PE3YJIbTaTa;

— aQHAIU3UpPOBaThb U HMHTEPIPETUPOBATH PE3ylbTaThl B KOHTEKCTE
yCIOBMsl 3a/aud, BbIOMpATh pELIEHUs, HE MPOTUBOpEUallne
KOHTEKCTY;

— IepeBOAUTh MPH PEIIEHUH 3a7a4d HMHQPOpPMALMI0 U3 OJHOU
(opmsl B apyryro,

— HeoOXoJuMBIE 7S pelIeHus 3a/1a4H;

— OCYILIECTBIISATh HECIIOKHBIA 1epe0op BO3MOXKHBIX pELICHHUH,
BbIOMpAsi U3 HUX ONTUMAIBHOE MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
B YCJIOBUH;

— aHaANU3UpPOBaThb M HHTEPIPETUPOBATH MOJYYEHHBIE pEIIECHHS B
KOHTEKCTE€  YCIOBMsI  3a7ayd,  BbIOMpaTb  pELIeHUs,  He
IPOTUBOpPEYALE KOHTEKCTY;

— peuiaTh 3aJayd Ha pacyeT CTOMMOCTHU MOKYIIOK, YCIIYT, OE3/I0K U
T.IL.;

— pelIaTh HECIOXKHBIE 3a7jaul, CBSI3aHHBIE C JI0JIEBBIM YYaCTHEM BO
BJIaJICHUH (PUPMOH, IPEANPUATHEM, HEIBUKHMOCTBIO;

— pemarb 3aJayd Ha NPOCTble MPOIEHTHl (CHCTEMBI CKHJIOK,
KOMHMCCHH) U Ha BBIUYMCIIEHUE CIIOKHBIX MPOLEHTOB B Pa3IUYHBIX
CX€Max BKJIaJI0B, KPEAUTOB U UIIOTEK;

— pemarh MpakTHYECKHE 3aJauyM, TpeOyIolIue HCIOIb30BaHHs
OTPULATENBHBIX 4YMCEJ: Ha OIPENCIIEHUE TEeMIlepaTypbl, Ha
oTpesieieHne TOJIOKEHHsI Ha BPEMEHHOH OCHM (O Hamel spel U
nocie), Ha JBWKEHHE JAEHEXHBIX CpencTB (IPUXOJ/pacxon), Ha
olpeieNieHue rTyOuHbI/BBICOTHI U T.11.;
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— HCIOJIb30BaTh MOHATHE MacmITada JUIsi HAXOXKICHHS PACCTOSTHUN
W JJUH Ha Kaprax, IUlaHaX MECTHOCTH, IUIaHAX IOMEIICHUH,
BBIKpOMKaX, IpU paboTe Ha KOMIIBIOTEPE U T.II.

— B noBcenHeBHOM KU3HU U MIPU U3YUYECHUH JIPYTUX MPEIMETOB:

— pemaTrh HECJIOXKHbIE NPAKTUYECKUE 3a/layd, BO3HUKAIOIIUE B
CUTYaIIMSIX TOBCETHEBHOM JKU3HMU.

— HCIOJIB3Yys TPU HEOOXOAMMOCTH CXEMbI, TaONHIBI, Tpadukw,
JMarpaMMBbl;

— B moBcenHeBHOM KU3HU U TIPH U3YUYCHUH JIPYTUX MPEIMETOB:

— pemaTh NPaKTUYECKHE 3a7a4d U 33/1a4u U3 IPYruX MPeIMETOB.
HcTopust MaTeMaTHKH.

— OnwuceiBaTh OTACIBbHBIC BBIIAIONIUECS PE3YJIbTATHI, TIOJy4YECHHbBIE B
X0JIe pPa3BUTHSI MAaTEMATUKH KaK HAYKU;

— 3HaTh MPUMEPHl MATEMATHUYECKUX OTKPHITHI U UX aBTOPOB B CBSI3U
C OTEYECTBEHHOW U BCEMUPHON NCTOPUEH;

— TOHMMATh POJIb MATEMATHKHU B pa3BuTHH Poccun.

— IlpencraBnsTe BKJIaa BBIJAIONIUXCS MaTEeMaTHKOB B Pa3BHUTHE
MAaTeMaTHK{ U WHBIX HaY4YHBIX 00JacTei;

— TIOHWMATh POJIb MAaTEMATHUKH B pa3BuTuu Poccun.

MeToabl MAaTEMATHKH.

— IlpumeHATh W3BECTHBIE METOJBI TPH PEHICHUH CTaHIAPTHBIX
MaTeMaTHYEeCKHUX 3a/1adY;

— 3aMeyaTh M XapakTepU30BaTh MAaTEeMaTUYECKUE 3aKOHOMEPHOCTH B
OKpY’Karollen IeCTBUTEIbHOCTH;

— MPUBOJMUTH TMPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE, B TOM YHUCIIEC XAPAKTEPU3YIOIIUX KPACOTY M COBEPIIECHCTBO
OKPY’KaloIlero MUpa U MPOU3BEICHUI UCKYCCTBA.

— Hcnonb30BaTh OCHOBHBIE METOJbI JOKa3aTEIbCTBA, IMPOBOJUTH
JI0KA3aTeJIbCTBO U BBIIOJIHATH OITPOBEPKEHNUE;

— MPUMEHATh OCHOBHBIE METO/Ibl PEIICHHUSI MAaTEMaTHYECKUX 3a/1a4;
— Ha OCHOBE MAaTreMaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE
XapaKkTepHu30BaTh KPACOTYy U COBEPILICHCTBO

— OKpY’Kalolllero MUpa v MPOU3BEICHUIN UCKYCCTBA;

— MPUMEHATHh MPOCTEUIIINE MPOTPAMMHBIE CPEJCTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE

— CHCTEMBI IIPH PEIICHUH MaTeMaTUYECKUX 3a]1ay.

I'eomeTpus

— OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSAMH: TOUYKA, MpsMasd,
IIOCKOCTh B MIPOCTPAHCTBE, NapauIeIbHOCTh "
HEePIEeHANKYIPHOCTh NMPSIMBIX U TUIOCKOCTE;

— pacrmo3HaBaTh OCHOBHBIE BHUJIbl MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMu/a, NpsMOYToJIbHBIN Napasienenunes, Kyo0);

— u3o0paxkaTh M3ydaeMble (UIYpbl OT PYKH U C NPUMEHEHUEM
HPOCTBIX YEPTEHKHBIX HHCTPYMEHTOB;

— JenaTh (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

— U3BJIEKaThb MH(OPMAIMIO O MPOCTPAHCTBEHHBIX I€OMETPUUYECKUX
¢burypax, npeAcTaBICHHYIO Ha YepTeXax U PUCYHKAX;

— npuMeHsATh Teopemy Iludaropa mnpu BBIYMCICHHH 3JEMEHTOB
CTepeoMeTpUIecKux puryp;

— HaxoJuTh OOBEMBl W IUIOMIAJM TOBEPXHOCTEH MpocTeHIInX
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MHOTOT'PaHHUKOB C IPUMEHEHUEM (popMyT;

— pacrio3HaBaTh OCHOBHBIC BBl TEJ BpalleHUs (KOHYC, LMJIMHIP,
cdepa u mmap);

— HaxoJuTh OOBEMBI W IUIOMIAJM TIOBEPXHOCTEH MPOCTEHIINX
MHOTOTPAaHHHUKOB U T€JI BpaIlEHUs ¢ TPUMEHEHUEM (OpMYI.

— B moBcenHeBHOM KU3HU U ITPU U3YYCHHUU APYTUX MPEIMETOB:

— COOTHOCHUTH aOCTpaKTHBIE T€OMETPHUYECKHE TOHSATHA W (PAKTHI C
pearbHBIMU JKU3HEHHBIMU OOBEKTAMH U CHUTYAIlUSIMU;

— HWCHOJB30BAaTh CBOWCTBA MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
Guryp Ans peneHus TUIOBBIX 33Ja4 MPAKTUIECKOTO COACPIKaHUS;

— COOTHOCUTH IUJIOIIAAX IMOBEPXHOCTEW TeJI OJWHAKOBOH (OpPMBI
pa3IMYHOTO pa3Mepa;

— COOTHOCUTH OOBEMBI COCYIOB OJMHAKOBOH (DOPMBI Pa3IUIHOTO
pa3mepa;

— OIICHMBaTh (POPMY IMPABHILHOTO MHOTOTPAaHHHMKA TMOCJE CIHUIIOB,
Cpe30B M T.1II. (OTpEeessiTh KOJMYECTBO BEPIIHH, pedep u

— TpaHe# MoJTydeHHBIX MHOTOTPAaHHHUKOB).

— OmnepupoBaTh TOHATHSAMH: TOYKa, TNpsMas, IUIOCKOCTh B
MPOCTPAHCTBE, MAPAJUICTHHOCTh U MEPIECHANKYISIPHOCTD MPSIMBIX H
TIIOCKOCTEM;

— TPHUMEHATH JUIS PEIIeHUs 3aJad TeOMETpUYecKhe (aKThl, €CIH
yCJIOBHS TPUMEHEHHS 3a]1aHbI B SBHOH (hopme;

— pemath 3ajJjauyd Ha HAXOXKJEHUE T'E€OMETPHUYECKUX BEIMYMUH IO
0o0pasiam Win aJropuTMam;

— nenaTh (BBIHOCHBIE) TIJIOCKHE YEPTE)KH W3 PUCYHKOB OOBEMHBIX
¢buryp, B TOM 4ucje pUCOBATH BUJ CBEPXY, COOKY, CTPOUThH CEUCHHUS
MHOTOTPaHHUKOB;

— W3BJIEKaTh, HMHTEPIIPETUPOBATh U MPeoOPa30BBIBATE HHPOPMAIUIO
0 reoMeTpuYecKuX Urypax, npeaAcTaBICHHYIO Ha YepTexax;

— NPUMEHATh reoMeTpuyeckue (akThl IS pelIeHusl 3ajgad, B TOM
YHClIe MPEIIO0JIaraloluX HECKOJIBKO 11aroB PEIICHUS;

— OIMCBIBaTh B3aMMHOE DPACIOJIOKEHHE MPSAMBIX M IIOCKOCTEH B
IIPOCTPAHCTBE;

— (opmynupoBaTh CBOMCTBA U MPU3HAKU GUTYD;

— JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

— BJIAJIETh CTAHJIAPTHOM KIacCHU(pUKAUEH MPOCTPAHCTBEHHBIX
¢buryp (mupamMuabl, NPU3MBIL, apauIeICIUIC/Ib);

— HaxoIuTh O0BEMBI W IUIOIIATN TOBEPXHOCTEH TE€OMETPUUYECKHX
TEN ¢ MpUMEHEHHEeM (HOpMYyIT;

— BBIYHUCIIATH PACCTOSHUS U YIJIbl B TPOCTPAHCTBE.

— B noBcenHeBHOM KU3HU U ITPU U3YYEHUHU JAPYTUX MPEIMETOB:

— HUCHOJb30BaTh CBOMCTBA I'€OMETPUYECKUX (GUTYp Ul peIIeHUs
3aJad TMPaKTMYECKOTO XapakTepa M 3ajad U3 JApyrux obnactel
3HAHUM.

BexTopsbl 1 KOOPAMHATHI B NPOCTPAHCTBE

— OnepupoBaTb Ha 0a30BOM ypOBHE MOHSTHEM JEKAPTOBBI
KOOpAMHATHI B IPOCTPAHCTBE;

— HaxogUTh KOOPAMHATHI BEPIIMH Ky0a U MPSIMOYTOJIHHOTO
napasiesienumnesa.

— OrnepupoBaTh  MOHSATUSMH  JIEKapTOBBl  KOOPJAWHATHI B
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MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOpDJIMHATBI BEKTOpA, Yroid MEXAy BEKTOpaMH, CKaJspHOE
MPOU3BE/ICHUE

— BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBHI;

— HaxOJHTh PACCTOSIHUE MEXKIY IBYMS TOUYKAMH, CyMMY BEKTOPOB
M TIPOM3BEJCHUE BEKTOpAa HA YHCIO, YroJ MEXKIYy BEKTOpPaMH,
CKASIPHOE MPOU3BEACHUE, paCKIaJblBaTh BEKTOP IO JIByM
HEKOJUIMHEAPHBIM BEKTOPAM;

— 3a/JaBaTh IUIOCKOCTh YpPaBHEHHEM B JIEKapTOBOM CHCTEME
KOOPIMHAT;

— pemiaTh MPOCTEHIIINE 3a/1a4l BBEICHUEM BEKTOPHOTO Oa3uca.
Hcropust maTreMaTuKH

— OnuceIBaTh OTACIIBHBIC BBIIAIONINECS PE3YIbTAThI, TIOJYYCHHBIC B
XO0JI€ pa3BUTHUS MATEMATUKU KaK HAYKH;

— 3HaTh NPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B CBSA3U
C OTEYECTBEHHOW U BCEMUPHON UCTOPHEN;

— TIOHMMAaTh POJIb MAaTEMATHKHU B pa3BuTUU Poccum.

— IlpencrTaBisaTh BKJIaJ BBIIAIONIMXCS MAaTEMaTUKOB B Pa3BUTHE
MAaTeMaTHK{ U WHBIX HAYYHBIX 00JIacTei;

— TOHMMAaTh POJIb MATEMATHKHU B pa3BUTHHU Poccun.

MeToabl MaTEMATHKH

— IlpumeHSTh HW3BECTHBIE METOAbl NPH PEUICHHH CTaHIAPTHBIX
MaTeMaTUYEeCKUX 3aJ1a4;

— 3aMeuaTrh M XapaKTEpPU30BaTh MATEMATHYECKHUE 3aKOHOMEPHOCTH B
OKpYKalolle NeMCTBUTEIbHOCTH;

— MPUBOAUTH TPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE, B TOM YHUCIIE XapaKTEPU3YIOIIHNX KPACOTy U COBEPIIEHCTBO
OKPY’KaloIlero MUpa U MPOU3BEICHUI UCKYCCTBA.

— Hcnonbs3oBaTh OCHOBHBIE METOJbI JOKA3aTEIbCTBA, MPOBOIUTH
JI0KA3aTeJIbCTBO U BBIMIOJIHATH ONPOBEPIKECHHUE;

— MPUMEHATH OCHOBHBIE METO/IbI PEIICHUSI MAaTEeMaTUYECKHUX 3a/1aY;
— Ha OCHOBE MAaTEMAaTHMYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE
XapakTepHu30BaTh KPAaCOTy U COBEPIIECHCTBO OKPYXKAIOLIET0 MUpa U
MPOU3BEJICHUIN UCKYCCTBA;

— MPUMEHATH MPOCTEHIINE TPOrpaMMHbBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMbl IPU PEIICHUH MaTEeMaTUYECKUX
3ajad4.

BepositHOCTH W

CTATHCTHKA.
Jloruka U
KOMOMHATOPHUK
a. Pabora ¢
AAHHBIMH

CTaTHCTHKA U TeOpHsi BEPOSATHOCTE, JJOTHKAa 1 KOMOMHATOPHKA
— OmnepupoBaTh Ha 0a30BOM YpOBHE OCHOBHBIMHU OIHCATEIbHBIMU
XapaKkTepUCTUKAMU YHCIOBOTO Habopa: cpenHee apupMeTuyeckoe,
Me/uaHa, HauOoJIbIIee M HaUMEHblIIee 3HAYeHNUS;

— omepupoBaTh Ha 0a30BOM YpPOBHE TMOHATHAMHU: YAcToTa H
BEPOSATHOCTb  COOBITUS,  ClOydyallHBIH  BBIOOp,  OMBITBI €
PaBHOBO3MOXHBIMU 3JIEMEHTapPHBIMU COOBITHIIMU;

— BBIYUCIIATH BEPOSITHOCTU COOBITHMII Ha OCHOBE MOJCYeTa 4YHcia
HICXOJI0B.

— B noBceaHEBHOM )KU3HU U NIPH U3YYEHUH IPYTHX IPEIMETOB!

— OLICHMBAaTb M CpPaBHMBAThb B IPOCTBIX CIIy4asX BEPOSTHOCTU
COOBITHH B pealibHOMN JKU3HU;

— 4YWTaTh, COMNOCTAaBJISATh, CpPaBHMBAaTh, MHTEPIPETHPOBATh B
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MPOCTBIX CIIy4asiX peajbHblEe JaHHBIC, MPEJCTaBICHHbIE B BHJIC
Tabul, AUarpamm, rpauKoB.

— Hmers mpencTtaBieHME O JUMCKPETHBIX U HEMPEPBIBHBIX
CIy4allHBIX BEJIMYHMHAX, M pPaCHpPElICHUSIX, O HE3aBUCUMOCTH
CIIy4alHbIX BEJIMYHH;

— HUMETh TPEJCTaBJIEHHE O MaTEeMaTHYECKOM OXUJAHUU U
JTUCTIEPCUU CIIYYalHBIX BEJIMYUH;

— UMEThb INpPEJCTaBICHHE O HOPMAJBHOM pacHpelesieHud U
npuMepax HOPMAJIbHO PacIpeieICHHBIX CITy4YallHbIX BEJIMYUH;

— IOHMMATh CyTh 3aKOHa OOJBIIMX YHCEN U BHIOOPOYHOTO METO/a
HU3MEPEHHUSI BEPOATHOCTEH;

— HUMETh NPEJCTaBI€HHE 00 YCIOBHON BEPOSITHOCTH M O TOJHOMN
BEPOSATHOCTH, MPUMEHSTh UX B PEIICHUU 33]1a4;

— HMETh MPEACTABICHUE O BAXKHBIX YACTHBIX BUJAX PACTIPEICICHHUI
Y IPUMEHATH UX B PEIICHUH 3a]1aY;

— HUMETh TPEJCTABICHUE O KOPPENSIUU CIy4alHBIX BEJIHYHUH, O
JIMHENHOM pPErpecCcu.

— B noBceaHeBHO XHU3HU U TIPU U3YUEHUN JPYTUX MPEIMETOB:

— BBIYMCIISATh WM OIEHUBATh BEPOSATHOCTH COOBITHI B pealbHOMN
KU3HU;

— BBIOMpaTh TOAXOMAIINE METOIbI TMPEJACTaBICHUS W 00pabOTKH
JTAaHHBIX;

— yMeThb pellaTh HECIOXXHbIE 33Jayd Ha MPUMEHEHHE 3aKOHa
OOJIBIINX YKCEN B COIUOJIOTUH, CTPAXOBAaHUH, 3/IPaBOOXPAHEHUH,

— of0ecneyeHMH OE30TACHOCTH  HACEJICHWs] B UYPE3BBIYANHBIX
CUTYaIUSIX.

HcTopust MaTeMaTUKH

— OmnuceiBaTh OTAEIbHBIE BBIIAIOIIMECS PE3yJbTaThl, MOJYYCHHbIE
B XO/JI€ Pa3BUTHSI MAaTEMaTUKU KaK HAyKU;

— 3HATh MpHUMEpPhl MAaTEeMAaTUYECKUX OTKPHITHH M UX aBTOPOB B
CBSI3U C OTEUECTBEHHOW U BCEMUPHON UCTOPUEH;

— TOHMMAaTh POJIb MaTeMaTUKHU B pa3BuTuu Poccum.

— IlpencraBnarh BKJIAJ BBIJAIOIIMXCS MAaTEMaTUKOB B pa3BUTHE
MaTeMaTHKU U UHBIX HAyYHBIX O00JacTei;

— TOHMMAaTh POJIb MaTeMaTUKHU B pa3BuTHH Poccuu.

MeTtoabl MaTeMaTUKH

— IlpuMeHsTh HM3BECTHBIE METOAbl MPH PEUICHUH CTaHJAPTHBIX
MaTeMaTHYeCKUX 3a/ay4;

— 3aMeuaTh M XapaKTepH30BaTh MaTeMaTUYEeCKHE 3aKOHOMEPHOCTHU
B OKPY’Kalollle AelCTBUTEIBHOCTH;

— MPUBOJIUTH MPUMEPbl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B
NPUPOJE, B TOM YUCIE XAPAKTEPU3YIOIIHNX KPAaCOTY U COBEPLIEHCTBO
OKpYXaIOIIEro MUpa 1 MPOU3BEICHUIN UCKYCCTBA.

— Hcnonb3oBaTh OCHOBHBIE METOJbI J0KAa3aTeIbCTBA, IMPOBOJUTH
JI0Ka3aTeJIbCTBO M BBINIOJIHATH OIIPOBEPIKEHUE;

— TPUMEHSTh OCHOBHBIE METO/Ibl PEILICHUS MATEMATUYECKUX 3a/1a4;
— Ha OCHOBE MareMaTM4eCKHMX 3aKOHOMEpPHOCTEH B MPHUPOJE
XapaKTEPU30BaTh KPACOTy M COBEPILICHCTBO OKPYXKAIOIIETO MHpa U
MPOU3BEICHUM UCKYCCTBA;

— TMPUMEHSTh NPOCTEHIINE MPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-
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KOMMYHHUKAIITMUOHHBIC CHCTCMBIL
3aaaq.

npu pemicHUn MaATCMAaTUUYCCKUX

HUroro:
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