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COIEPXAHUE
1. I[lnanupyemMbie pe3yabTaThl OCBOSHHS YI€OHOTO MpeaMeTa
2. Coneprxanue yaeOHOTO peaMeTa
3. Temaruueckoe MIaHUPOBAHUE, B TOM YHCJIE C y4€TOM pabodeil MporpaMMbl BOCITUTAHUS C
yKa3aHHEM KOJINYECTBA YaCOB, OTBOJIMMBIX Ha OCBOCHHE KaXKIOW TEMbI

4. O1leHOYHO-U3MEPHUTEIbHbBIE MaTepUAIIbI
1. Ilnannpyemblie pe3yabTaThl H3y4eHHs y4eOHOr0 MpeaMeTa, Kypca

N3ydyenune maTemMaTuKu B cCTapuieid IIKoje JaéT BO3MOXXHOCTb JOCTHKCHHS
YUaLIUMUCS CIEAYIOIIUX PE3yJIbTaToB.

JIMYHOCTHBIE!

1) ®opmynupoBaHue W OOBSCHEHHWE COOCTBEHHOW TO3UIMM B KOHKPETHBIX CHUTYaIHSX
OOIIECTBEHHON JKM3HM HAa OCHOBE IMIOJIYYCHHBIX 3HAHMA C TO3UIMM HOPM MOpald U
00IIIeYeTIOBEYECKIX IIECHHOCTEH, MpaB U 0053aHHOCTEH IpakIaHIHA

2) cpopMHPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH; KPUTUYHOCTh MBIIUICHUS, YMEHUE PAaclo3HaBaTh JIOTUYECKU HEKOPPEKTHHIE BHICKA3bIBAHUA,
OTJINYATh TUNOTE3Y OT aKTa;

3) TOTOBHOCTh M CIIOCOOHOCTb BECTH JHANOrl C JAPYIMMH JIIOJbMH, JIOCTUTaTh B HEM
B3aMMOIIOHMUMAHMSI, HAXOAUTH OOIIIKE IEJIM U COTPYAHUYATH AJIS UX JOCTHUKECHHUS;

4) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHUKAMH, NETHMH MIIAJIIETO BO3PACTa, B3POCIBIMH B
o0Opa30BaTeNnbHOM, OOIIECTBEHHO IOJE3HOH, y4eOHO-HCCIEeN0BaTENbCKOW, MPOEKTHOM M Jpyrux
BUJIAX JIEATEIBHOCTH;

5) TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CAaMOOOPa30BAHUIO, HAa IPOTSKEHUN
BCEll KM3HM; CO3HATEIIbHOE OTHOLIEHHWE K HENpPEephIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCIIEHIHON
npo¢eCCUOHAIBHON U 00IIIECTBEHHON JIEeATEIbHOCTH;

6) SCTeTHYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas ICTETUKY ObITa, HAYyYHOTO M TEXHHUYECKOIO

TBOPYECTBA;

7) OCO3HaHHBIA BBIOOpP Oynymied mnpodeccud BO3MOXHOCTEH peanu3andu COOCTBEHHBIX

KU3HEHHBIX IUJIAHOB; OTHOIIEHHE K MNPO(PECCHOHAIBHOM JEATENLHOCTH KaK BO3MOXXHOCTHU

ydyacTusi B pEUIEHUHM JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX, OOIIEHAMOHATBHBIX

npooem.
MeranpeameTHbie:

1) HaxomuTh M U3BJICKAaTh WH(POPMAIMIO B PAa3IHYHOM KOHTEKCTE, OOBSCHITH M OIUCHIBATH
SIBJIGHUSI HA OCHOBE IMOJYY€HHON MH(pOpPMAIH; aHATU3UPOBATh U UHTETPUPOBATH MOTYUCHHYIO
uHpopMaluio; GopMyIHpoBaTh MpodIEeMy, HHTEPIIPETUPOBATh U OLICHUBATH €€; 1e1aTh BBIBOIbI,
CTPOUTH NMPOTHO3BI, IIpeIaraTh MyTH PEeLICHUS;

2) yMEHHE CaMOCTOSITEIbHO  ONPENeNsATh IeNH  JCATSIBHOCTH  COCTaBJIATh  IUIAHBI
NEeSTeIbHOCTH;  CaMOCTOSITEIbHO  OCYIIECTBISITh, KOHTPOJUPOBATH M  KOPPEKTHPOBATh
JESATENBHOCTD; UCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JUISl TOCTHKEHUS NIOCTABIEHHBIX LI
U peajn3aluy TUIaHOB JEATEIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYALMSIX;



3) yMeHHE TPOAYKTHBHO OOIIAThCS W B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NeSITEeNbHOCTH, YYUTBHIBATh MO3MLIMU JPYrUX YYaCTHUKOB JIEATENBHOCTH, 3(deKTuBHO
paspenatb KOH(QIUKTHI;

4) BiajcHHWE HaBBIKAMU I[103HABATEJIbHOM, Yy4eOHO-HUCCICIOBATCIBCKOW H  MPOCKTHOU
NeSITENbHOCTH, HaBbIKAMH  pa3pelleHus MpolsieM; CHOCOOHOCTh UM TOTOBHOCTh K
CaMOCTOSITETbHOMY TTOMCKY METO/IOB PEIICHUs PAKTHUYECKUX 3a/1a4, IPUMEHEHUIO

pa3IUYHBIX METOOB IIO3HAHUS;

5) TrOTOBHOCTP W CIOCOOHOCTH K CaMOCTOSITEIBHON WH(OPMAIIMOHHO-TIO3HABATEIBHOM
NeSTeNbHOCTH, BKJIIOYAsh YMEHHME OPHEHTUPOBATbCA B Pa3IMUHBIX HMCTOYHUKAX HH(pOpMalMH,
KPUTHYECKH OLIGHUBATh HMHTEPIPETHPOBATH HMH(MOPMAIMIO, TOIY4aTh M3  PA3IUUHBIX
HCTOYHUKOB;

6) yMeHHE HCIOJb30BaTh CPEICTBa HH()OPMALMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHN
(MKT) B perieHnN KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3A[MOHHBIX 3a/1a4 COOJII0JCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30IacCHOCTH, TUTUEHBI, pecypcocOepexeHns, IPaBOBbIX U
TUYECKUX HOPM MH(OPMALIMOHHOHN 0€30MacHOCTH;

7) BiajicHUE SI3BIKOBBIMH CPEIICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO HM3JIaraTh CBOK) TOYKY
3pEHMs], UCIIOJIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPE/ICTBA;

8) BiajicHME HAaBBIKAMHU [MO3HABATEIBHOMN pe(IIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI U
MBICTMTEIBHBIX MPOLECCOB, UX PE3yJbTAaTOB M OCHOBAHHIA, TPAHUI] CBOETO 3HAHUS U HE3HAHWS,
HOBBIX [TO3HABATENBHBIX 33724 U CPEJCTB UX TOCTHXKEHUS.



IIpenmeTHble pe3yabTaThl:

BbInyCKHUK Hay4yMTCs

BoinyckHuK MOJIyYHT
BO3MO’KHOCTH HAYYHUThHCHA

IMesu ocBOEHMSI

npesn

METa

I[J'IH HUCIIOJIBb30BaHUs B HOBCCI[HCBHOﬁ KHU3HHU
00ecIeYeHHUS BO3MOKHOCTHU yCeurHoro
IIPOOOIZKCHU A O6p330BaHI/I$I 10 ClICHUAJIbHOCTAM, HE
CBA3aHHBIM C IMPUKJIAAHBIMHA UCIIOJIB30BAHUCM
MAaTEMAaTUKH

Z[J'IH Pa3BUTHA MBIIIJICHUA, UCITIOJIB30OBAHHUS B
HOBCCHHGBHOﬁ JKU3HU U 00€CIICYCHUS BO3MOKHOCTH
YCIICUIHOT'O ITPOJOIPKCHHU A 06pa3OBaHI/IH 10
CIICHUAJIbHOCTAM, HCCBA3AaHHBIM C

IMPUKJIAAHBIM HCIIOJIb30BAHUEM MaTEMaTUKU

TpedoBanus k
pe3yJabTaram

DJIeMeHTbI TeOpHH
MHOKECTB H

MaTeMaTHYeCKOM
JIOTHKH
— OmnepupoBarh Ha 0a30BOM ypoBHE NOHATHsAMH: | — OnepupoBarb ITOHATUSAMM: KOHEYHOE
KOHEYHOE MHOXECTBO, 3JEMEHT MHOKECTBA, MHO>KECTBO, AIIEMEHT MHO>K€ECTBA,
HOJMHOXECTBO, IepecedeHne U OoO0beIMHEHHE HOJMHOXECTBO, IepeceueHre U OObeAUHEHUE
MHOKECTB, YHCIIOBBIE MHO’K€ECTBa Ha MHOKECTB, YHCIIOBBIE MHO’KECTBA Ha
KOOPJIMHATHOH MPsIMOM, OTPE30K, UHTEpPBaI; KOOpJMHATHON NpsAMOM, OTpe30K, HHTEpBal,
— omepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMU: HOJYUHTEPBAJ, IPOMEXYTOK C  BBIKOJIOTOM

YTBEPXKIECHUE, OTpHULIAHUE YTBEPKICHUA,
UCTUHHBIE U JIO)KHBIE YTBEP)KICHMS, NPUYMHA,
CJIE/ICTBHE, YaCTHBIN ciyyau ob1ero

YTBEPKICHM, KOHTPIIPUMED;

Haxonute nepeceueHune u 0ObEOUHEHHE IBYX
MHOJKECTB, MpPEJICTaBICHHBIX TIpaduyecKd Ha
YHUCJIOBOU MIPSIMOM;

Ctpouth Ha 4YMCIOBOM NPSIMON MOJMHOKECTBO

YHUCJIOBOTO MHOJKECTBA, 3aJlaHHOE
IIPOCTEUILINMHU YCIIOBUAMU;

— pacno3sHaBaTh JIO)KHBIE  YTBEPKIACHUS,
OIIMOKHU B pacCyXJI€HUsX, B TOM

YHUCJIC C UCIIOJIb30BAHUEM KOHTPIIPUMECPOB.

B mnoBcenHEBHOW KM3HU W IIPU U3Y4YEHHM JPYTHX
IIPEAMETOB:
— HCIOJIb30BaTh YHUCJIOBBIE MHOXKECTBA Ha

KOOPAMHATHOW MPSIMOM ISl OIMCAHUS PEAIbHBIX
MPOLECCOB U SIBJICHUI;

MIPOBOJUTH JIOTUYECKUE PACCYKJICHUS B
CUTYalHsIX OBCEIHEBHOM )KU3HU

TOUYKOH, rpapuueckoe mpeCcTaBICHNE MHOXKECTB
Ha KOOPJAMHATHOM IJIOCKOCTH;

ONepUpOBaThH MOHATUSIMU: YTBEpPKIEHUE,
OTPUIAHUE YTBEPKACHUS, UCTUHHBIE U JIOKHbBIC
YTBEPXKICHHMS, IPUUYMHA, CIIEICTBUE, YaCTHBIN
city4ait oOIIero yTBepKIeHus, KOHTPIIPUMED;
IIPOBEPATH MIPUHAJIEKHOCTD JJIEMEHTA
MHOKECTBY;

HaxXOAUThb  IIEpEceYeHue |
MHOJKECTB, B TOM YHUCJE TMPEICTABICHHBIX
rpadguyeckd Ha YHCIOBOM TmpsAMON U Ha
KOOPJMHATHOM MIIOCKOCTH;

IIPOBOJUTH JI0OKa3aTeJIbHbIC paccyXIeHUs
JUTsE 0OOCHOBAHMSI HICTUHHOCTHU YTBEPKACHUU.

00BEeIMHEHE

B moBcenHEBHOW XKM3HM W NPU HU3YYEHUH APYTUX
MIPEeIMETOB:

— HCIOJIb30BaTh YHCIIOBBIE MHOXKECTBA
Ha

KOOPJIMHATHOW TMpSIMOM M Ha KOOPJIWHATHOMN
IUIOCKOCTH JJISI OTIMCAHUsl PEAJIbHBIX MPOLIECCOB U

SIBJICHUH;
— MNPOBOJUTH JIOKA3aTEJbHBIE PACCYKICHUS B
CUTyalUMsIX  TIOBCEIHEBHOM  KWU3HHU, IIpU

penIeHny 3a/1a4 U3 JpYrux NpeaMeToB

Yuciia 1 BbIpaKeHUs




OnepupoBaTh Ha 0a30BOM YPOBHE TTOHITHSIMH:
1[E€JI0€ YHUCIIO, JIETUMOCTD YHCEII, OOBIKHOBEHHAS
Ipo0Ob, NEeCATUYHAS APOOb, pallMOHATBHOE
YHUCIIO, MPUOIMKEHHOE 3HAYCHHE YHCIIa, YaCTh,
JI0JIs1, OTHOIIICHUE, MPOIICHT, TIOBBIIIICHUE U
MOHIDKEHHUE Ha 3aJIaHHOE YUCIIO MPOIICHTOB,
MacIrao;

OIepupPOBaTh Ha 0a30BOM YPOBHE MOHATHUSIMMU:
Jorapudm guciia, TPUrOHOMETPUYCCKas
OKPYXHOCTh, T'paJlyCHas Mepa yria, BeIMdruHa

yria, 3aJaHHOI'O TOYKOM Ha TpHrOHOMeTqueCKOﬁ

OKPYKHOCTH, CHHYC, KOCUHYC, TAHT'€HC H
KOTaHT€HC YIJIOB, UMEIOIINX TPOU3BOIbHYIO
BEJIMYMHY;
BBIMOJIHATH apu(METHUECKHe TEHCTBUS C
LEJIBIMU UPPAIOHATBHBIMU YHCIAMH;
BBITTOJIHATH HECIIOKHBIE TPe0Opa3oBaHuUs
YHCIIOBBIX BBIPAKEHUH, COJEPKAINX CTETICHU
qrcen, TM00 KOPHU U3
qucell, TM00J0rapuMbl YHCEIT;
CPaBHHMBATh PAI[HOHATILHBIC YHCTIA MEKITY
co00ii;
OILICHUBATh U CPABHUBATH C PALIMOHAIBHBIMU
YrCclIaMU 3HAYCHHUSI LIeTIbIX CTETeHEel unce,
KOpPHEH HaTypaJbHOU CTEIICHU U3 YHCEIL,
jorapu(moB YKceN B IPOCTHIX CIydasix;
M300paxaTh TOUKaMH Ha YHCIOBOU MPSIMOU
LeJbIE U pallMOHATIbHbIC YHCTIA;
M300paxaTh TOUKaMH Ha YHCIOBOU MPSIMON
IeNTbIe CTETIEHU YUCell, KOPHH HATYpaIbHON
CTETIEHU U3 YHCeJI, Jorapu(Mbl YUCeN B
MPOCTHIX CITydasix;
BBITIOJHATH HECTIOKHBIE TPEOOPa30BaAHUS
HENBIX U APOOHO-PAlMOHATEHBIX
OYKBEHHBIX BBIPKCHUI;
BBIPA)KaTh B MPOCTEHUIITNX CIIydasX U3
paBeHCTBA OJHY MEPEMEHHYIO Yepe3 JApYyTHe;
BBIYHUCIISITH B POCTBIX CITydasx 3HAUCHHS
YHUCIIOBBIX U OYKBEHHBIX BBIPAKCHHM,
OCYILECTBIISIE HEOOXOIUMBIE TTOACTAaHOBKH U
npeoOpa3oBaHMs;
M300paxaTh CXeMaTHUECKUYTOJI, BEJTHUHNHA
KOTOPOTO BBIpa)K€Ha B Tpajaycax;
OLIEHUBATh 3HAKU CUHYCA, KOCHHYCA,
TaHTEeHCa, KOTAHT€HCA KOHKPETHBIX YIJIOB.

MOBCEIHEBHOM KU3HW U TpPU H3YYEHHUU
JPYTruX y4eOHBIX IPEIMETOB!

BBITMOJHATh BBIYMCIEHUS MPU PELLICHUH 3a7a4
IIPAKTUYECKOI0 XapaKTepa,

BBITOJIHATH MPAKTUYECKUE PACUETHI C
HCI0JIb30BaHUEM NPU HEOOXOTUMOCTH

— CB0OOJHO ONEpUPOBATH MOHATHIMU: 1IETI0€
YHCII0, IETUMOCTb YHCeIl, OOBIKHOBEHHAs
Ipo0b, IecaTHYHAs APOOb, pallMOHAIBHOE
YHCII0, NPUOIMKEHHOE 3HAUEHUE YKClIa, YacTh,
J10J151, OTHOILIEHUE, ITPOLIEHT, MOBBIIIEHNUE U
IIOHIKEHHUE HA 3aJJaHHOE YKCIIO NIPOLICHTOB,
MaciIrao;

— TPUBOAMTH IIPUMEPHI YUCEII C 3aJAHHBIMU
CBOMCTBaMHM JEIUMOCTH;

— ONepUpOBaTh MOHATUSIMHU: JOTapu(M YHucia,
TPUTOHOMETPHUUECKAsk OKPYKHOCTh, paJlaHHas
UrpazycHasi Mepa yria, BeJIM4MHa yria,
3aIaHHOT0 TOYKOM Ha TPUTOHOMETPUYECKON
OKPY>KHOCTH, CHHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC yTJIOB, UMEIOLINX IPOU3BOJIbHYIO
BEJIMYNHY;

— BBINOJHATh apuPMETHUECKUE IeHCTBHSI, cOUeTast
YCTHBIE U MUCbMEHHBIE IPUEMBI,

IpUMEHSIS IPU HE0OXO0AUMOCTH
BBIUMCIIUTEIbHBIE YCTPOMCTBA;

— HAaXOJWTb 3HAYCHMsI KOPHS HATYpaJIbHOU
CTEIIEHHU, CTEIIEHH C PALIUOHAIBHBIM
nokasaresem, Jorapudma, UCIoiIb3ysl IpU
HE0OXOIMMOCTH BBIYUCIUTEIbHbIE
YCTPOMCTBA;

— TO0Jb30BaThCS OLEHKON U MPUKUIKOU IIPU
IIPAKTUYECKHUX PACUYETaAX;

— TPOBOJUTH 110 U3BECTHBIM (OPMYIIaM U
MpaBujiaM peoOpa3zoBaHus OYKBEHHBIX
BBIPAXCHU, BKJIFOYAIOIUX CTENEHHU, KOPHH,
aorapu(Mbl UTPUTOHOMETPUYECKHE (PYHKLINN;

— HaXOAWTb 3HAUYEHUS YUCIIOBBIX U OYKBEHHBIX
BBIpa)KEHUH ,0CYIIECTBIIsAsI HEOOXOIUMbIE
HOJICTAHOBKH U ITPe0oOpa3oBaHus;

— H300paXkaTh CXEeMaTHYECKHU YIoJl, BEJIMYMHA
KOTOpOTO BBIpa)KE€Ha B Ipajlycax WM paguaHax;

HCII0JIb30BaTh IIPU PEIICHUH 3a7a4 TaOJIu4HbIe

3HAUEHUS! TPUTOHOMETPUYECKUX (QYHKIUN YIJIOB;

—  BBINIOJIHATH [IEPEBOJ] BEJIMUMHBI yIJIa U3
paguaHHOI Mepbl B IPayCHYIO U 0OpaTHO.

B noBcenHEBHOM JKHW3HM U TIPU H3YYECHUU
JIPYTUX YIEOHBIX TIPEIMETOB:

— BBIIIOJHATH JCHCTBUS C YNCIOBBIMH JaHHBIMH
IIpY PELIEHNUH 3a]1a4 IPAKTUYECKOr0 XapaKkTepa u
3a/1a4 U3 pa3InYHbIX 00JIacTeN 3HAHUM,
WCIOJIB3YS TIPU HEOOXOIMMOCTH CIIPaBOYHBIC
MaTepHaibl U BBIYUCIUTEIIbHBIE YCTPONCTBA;
OLICHHUBAaTh, CPAaBHUBATb M MCIOJIB30BaTh IIPU
pELIEHNH  TPAKTHYECKUX  3a7a4  YHCIIOBBIC
3HAYEHUsI PEAJIbHBIX BEIWYUH, KOHKPETHbBIC
YHCIOBBIC XapaKTEePUCTUKHU 00BEKTOB
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CIIPABOYHBIX MATEPUAIIOB U BBIYMCINUTENBHBIX
YCTPOMCTB;

- COOTHOCHTB PEaJIbHbIC BEJIUYNHBI,

XapaKTEPUCTUKH OOBEKTOB OKPYKAIOLIET0 MUpPA C UX

KOHKPCTHBIMU YN CJIOBBIMU 3HAYCHUAMMU
UCII0JIb30BaTh METO/BI OKpYTJIEHUS,
OpUOIMDKEHUS TIpU  PELIEHUU IPAKTHYECKUX
3a[a4 [TOBCEHEBHOM )KU3HU

OKPY’KaIoIIero Mupa

YpaBHeHus u

HepaBeHCTBa

— Pemiatp uHelHbIC ypaBHEHUS U HCPABEHCTBA,
KBaJIPaTHbIC YPABHCHHS

— Pemats norapudmuueckue YpaBHEHHS BHIA
loga (bx+c)
= d u npocrelimue HepaBeHcTBa BUIa logax<d;

—  pellaTh [I0KA3aTeIbHbIC YPABHEHH s, Bia 8% o=
d (rmed MOXKHO ITPEACTABUTH B BUIE CTEIICHH C
OCHOBaHHEM a) M POCTEHIIIIe HEPaBEHCTBA BU/IA
a‘<d (rme d MOKHO IIPEJCTaBUTH B BHJIE
CTETICHU C OCHOBAHUEM 4);.

— TPUBOJHUTH HECKOJIBKO MPUMEPOB KOPHEH
NPOCTEHIIIET0 TPUTOHOMETPHYECKOTO
ypaBHEHUsI BUa: SINX = a,CoSX = a,tgx = a,

Cctgx = a,rxue a — TabIM4YHOE 3HAUCHHE
COOTBETCTBYIOIIEN TPUTOHOMETPUYECKON

byHKLINN.

B noBceHEBHOM KHU3HU U IIPU U3YyYEHUN JPYTUX
IIPEAMETOB:

— COCTAaBJISITh U PELIATh YPABHEHUS U CUCTEMBI
YPaBHEHUH IIPU PELIEHUN HECTIOKHBIX
IIPaKTUYECKHUX

3a1a4y

Pemiate panmoHanbHble, IOKa3aTelbHbIE U
Jorapu(pMUUECKUe YpaBHEHUS U HEPABEHCTBA,
IpOCTEHIIINE UPPALMOHATBHBIE U
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEpAaBEHCTBA
Y UX CUCTEMBI;

UCIIOJIb30BaTh METO/Ibl PELLICHUS

YpaBHEHMI: IPUBEACHUE K BUILY
«IIPOU3BEJICHUE PABHO HYJIO» WU «YaCTHOE
PaBHO HYJIIO», 3aMEHa I1ePEMEHHBIX;
UCTIOJIB30BaTh METOJI MHTEPBAJIOB ISt

pellIeHNs HEPaBEHCTB;

WCTIOIB30BATh TPAPUUECKUIT METOT TSt
MPUOIMKEHHOTO PEIIeHHs YPaBHEHHUIA U
HEpPaBEHCTB;

n300pakaTh Ha TPUTOHOMETPUUYECKOM
OKPY>KHOCTH MHO>KECTBO PEIICHUN
HPOCTENIINX TPUTOHOMETPHUECKUX

YpaBHEHUH U HEPABEHCTB;

BBINOJIHATh OTOOp KOpHEH ypaBHEHUN WM

pElIEHUN HEPaBEHCTB B COOTBETCTBHM C
JOTIOJIHUTEIbHBIMU YCIOBUSIMU u
OTPaHUYECHUSIMH.

MIOBCEJHEBHOM JKU3HU U IIPU U3Y4YECHUHU
JIPYTUX y4eOHBIX MPEIMETOB:

COCTaBJIATh U PEIIATh YPABHEHUS, CUCTEMBI
YpaBHEHUH U HEPABEHCTBA IIPU PEILICHUH 3a/1a4
JIPYTUX y4eOHBIX MPEIMETOB;

HCII0JIb30BaTh YPABHEHUS U HEPABEHCTBA IS
IIOCTPOEHHUS U UCCIIEA0BAHUS IIPOCTEHUIIINX
MaTeMaTHYECKUX MOJIENEN peaJbHbIX CUTyalui
VI NIPUKJIAIHBIX 33/]a4;

YMETh UHTEPIPETUPOBATH MTOIYUEHHBIN ITPU
pELIEHNN ypaBHEHUS, HEPABEHCTBA WU
CUCTEMBI pe3yJIbTaT, OLICHUBATh €r0




MPaBIOTNOI00HE B KOHTEKCTE 3aIaHHON
peabHOM CUTYyAlMU WK PUKIATHOMN 3a1aun

DyH

KIMHU

OnepupoBarb Ha 6a30BOM YpOBHE MOHSATUSMHU:
3aBHCUMOCTD BEJIMYMH, PYHKIHS, apTyMEHT U
3Ha4YeHue QyHKIUH, 007IaCTh ONpeaesIeHHs U
MHOECTBO 3HaUCHHI (HYHKIMH, TpaduK
3aBUCUMOCTH, I'paduK GYHKLIUHU, HYJIU
(GYHKIMH, TPOMEXKYTKH 3HAK O MOCTOSHCTBA,
BO3PAacTaHUE Ha YHUCIOBOM IPOMEXKYTKE,
yObIBaHUE Ha YUCIIOBOM IPOMEKYTKE,
HauOoJIbllIee M HAaUMEHbLIIee 3HaUeHUe
(GYHKIIMM Ha YKCIOBOM ITPOMEXKYTKE,
nepuouyeckas GyHKUUs, IEPHOL;
orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMMU:
npsiMasi U1 oOpaTHasi MPONOPLMOHATBHOCTh
JUHEeWHas1, KBaJpaTU4Has, JorapupmMudecKas 1
nokasarenbHasi yHKIIUU, TPUTOHOMETPUYECKUE
byHKIUY;

pacro3HaBaTh TpadUKu JIEMEHTAPHBIX
GbyHKLUI: TpsMON 1 0OpaTHOM
MPONOPIIMOHATBHOCTH, TUHEUHOM,
KBaJPaTUYHOM, JTorapupMUIecKoi 1
MOKa3aTelbHON (QYHKIIH,
TPUTOHOMETPHUUYECKUX (DYHKIIUMH;

COOTHOCHUTH TpaUKU dJIEMEHTAPHBIX
byHKIMI: npsMoil 1 0OpaTHON
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaJIpaTUYHOM, Jorapudmuyueckoil u
noka3aTeJabHON QyHKIUA,
TPUTOHOMETPUUECKUX (YHKIIHI ¢
(dopmynaMu, KOTOPIMU OHU 33/1aHBI;
HaXOJUTh M0 rpapuKy NPUOTNKEHHO 3HAUCHUS
(GYHKIMH B 33/1aHHBIX TOYKaX;

OTpeNieNATh o rpaduKy CBOWCTBA PYHKIUU
(Hynu, TPOMEXYTKH 3HAK O TIOCTOSHCTBA,

MMPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIINE U

OmnepupoBarh MOHATUSMH: 3aBUCUMOCTD
BEJIMYMH, (QYHKIWS, apTYMEHT U 3HAYCHHE
(GyHKIMH, 00J1aCTh ONpPENIENeHUsI 1 MHOKECTBO
3HaYeHUH PYHKINH, rpaduK 3aBUCUMOCTH,
rpaduk QyHKIUH, HYTU (YHKIIHH,
IPOMEXKYTKH 3HAK O MMOCTOSTHCTBA, BO3pacTaHHUE
Ha YMCJIOBOM IPOMEXKYTKE, YObIBaHHE Ha
YHCIIOBOM IIPOMEXKYTKE, HanOOJIbLIEE U
HaMMeEHbllIee 3HaueHue (PyHKIMHU Ha YUCIIOBOM
IPOMEXYTKE, TIEPUOIUECcKast PyHKIH,
Hepuo/Jl, YeTHAsA U HeUeTHas! (PYHKLUY;
OTIEpPUPOBATH TIOHATHIMU: TIPSMAast 1

oOpaTtHasi MPOIMOPIIHOHAIEHOCTD, IMHEHHAS,
KBaJ[paTH4Hasi, JorapupmMuueckas u
MoKasareiabHasi QyHKIINH,
TPUTOHOMETpUUYECKHE (DYHKIIUH;

OTIpeNeNATh 3HaUeHUe (PYHKIUH 110 3HAYCHHIO
apryMeHTa IPY Pa3IUYHBIX CIIOCO0ax 3aTaHus
IN2EINIVIH

CTPOUTH TPaPUKH U3YYEHHBIXPYHKIUH;
OTMCBIBATH MO TpauKy U B MPOCTEHIINX
cirydasix mo (hopMyiie moBeieHNe U CBOWCTBA
(GyHKUIMN, HAXOAUTh MO TpapuKy QyHKIUU
HanOOJIbIIINE U HANMEHBIIINE 3HAYCHHS,
CTPOUTH 3CKH3 rpaduka GyHKIHH,
YJIOBIIETBOPSIOIIEH PUBEACHHOMY Ha0Opy
yCJIOBHH (MMPOMEXYTKH BO3pacTaHUs1/yObIBaHMUS,
3Ha4YeHue PYHKLUU B 3aJaHHON TOUKE, TOUKU
IKCTPEMYMOB, ACUMIITOTHI, HYJTH (QYHKITUH U
T.J.);

pemaTh ypaBHEHHsI, TPOCTEUIIIHE CHCTEMBI
ypaBHEHUH, UCTONb3YsI CBOMCTBA QYHKIUI

U UX TpadUKOB.




HauMEHbBIINE 3HAYEHUS U T.11.);

CTPOUTH 3CKH3 Tpaduka GyHKIHH,
YIIOBJIETBOPSIOUICH MPUBEICHHOMY HabOpy
ycIoBHi (IPOMEXYTKH BO3pacTaHus /
yObIBaHUs, 3HAUEeHHE (DYHKIMH B 33aHHOM
TOYKE, TOUKH SKCTPEMYMOB U T.11.). B
MTOBCEHEBHOM KU3HU U IPU U3YUYECHHUH JIPYTUX
IIPEMETOB:

— OIpenensaTh no rpadukaM CBOICTBA peabHbBIX
MIPOLIECCOB U 3aBUCUMOCTEH (HaubobIIne u
HAaUMEHbBIIINE 3HAYEHUS], IPOMEKYTKH
BO3pacTaHUs U yObIBaHUs, IPOMEKYTKH 3HAK O
MOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOKWCTBA B KOHTEKCTE
KOHKPETHOM IIPAKTUYECKON CUTYALIMU

B noBcenHeBHOM JKU3HU U TPHU HU3YYEHUH
JPYTrUX y4eOHBIX MPEAMETOB:

OIpeNeNIATh 10 rpayKaM U UCTIOIb30BaTh IS
pelIeHns MPUKIaIHbIX 3aJ]a4 CBOMCTBA
peaJIbHBIX MTPOLIECCOB U 3aBUCUMOCTEN
(HanOoJbIIME U HAUMEHBIINE 3HAYEHUS,
IPOMEKYTKH BO3PACTaHUs U YObIBAaHUS
(GyHKINHU, TPOMEXKYTKH 3HAK O TIOCTOSHCTBA,
aCHMIITOTBI, IEPUOJ U T.IL.);

— MHTEpPIPETUPOBATH CBOICTBA B KOHTEKCTE
KOHKPETHOU ITPAKTUYECKON CUTYyALUH;
OIpesIeNIATh 10 IpauKaM MpocTenIIme
XapaKTEpUCTUKHU MEPUOJINYECKUX ITPOLIECCOB B
OM0JIOTH, SKOHOMHKE, MYy3bIKE, PAAHOCBSI3U U
ap. (ammuTyna, Nepuos U T.11.)

Jj1eMeHThI MAaTEMATHYECKOI0 AHAJIN3A

- OnepupoBaTh Ha 0230BOM YPOBHE OHSTHUSIMHU:
MPOM3BOIHAS PYHKIIMH B TOUKE, KacaTeIbHAS K
rpaduxy GyHKIMU, TPOU3BOAHAS (DYHKIINU;

- ONIpeNIeNATh 3HaYeHUe IPOU3BOAHON (PyHKIIMM B
TOYKE 110 U300paKEHUIO KacaTelbHOU K rpaduKy,
[IPOBE/ICHHON B 3TOM TOUKE;

- peIaTh HECIOKHBIC 3a/1a9U Ha PUMEHEHHE CBSI3U
MEX1y POMEKYTKaMU MOHOTOHHOCTH U TOYKaMU
DKCTpeMyMa QYHKITHH, C OJTHON CTOPOHBI, U
MPOMEKYTKaMHU 3HAK O TIOCTOSTHCTBA U HYJISIMU
[IPOU3BOTHON ATON (PYHKIIUU — C APYTOM.

B moBceHEBHOM KHU3HU U NPU U3YYEHUH JIPYTHX
[IPEMETOB: - IOJIb3YACh IpaduKamu,
CpaBHHBATh CKOPOCTHU BO3pacTaHus (pocTa,
MOBBIIICHS, YBEIMUCHUS U T.I1.) HIIA CKOPOCTH
yObIBaHUS (TaIeHUs, CHIDKEHUS, YMEHBIIICHUS U T.I1.)
BEJIMYMH B PEATTHHBIX MPOIIECCaX; -
COOTHOCHUTH TpaUKH peabHBIX MPOIECCOB U
3aBHCUMOCTEH C X OIMKMCAHUSMH, BKIIFOYAIOIIIHMMHI
XapaKTePUCTUKU CKOPOCTH U3MEHEHHUS (OBICTPBII pOCT,
TTABHOE TIOHIKEHUE U T.11.); - HCII0JIB30BaTh
rpaduKu peanbHBIX MPOLIECCOB IS PEUICHUS
HECJIOKHBIX MPUKJIAIHBIX 33]1a4, B TOM YHUCIIe
orpeensis mo rpaduKy CKOPOCTh X0/a Mpoliecca

- OnepupoBaTh MOHATUAMU: IPOU3BOIHAS
(yHKINHU B TOYKE, KacaTelabHas K rpaduKy
(byHKIMH, TPON3BOIHAS (DYHKIIUH; - BBIYUCIISATD
IPOU3BOAHYIO OJJHOYJIEHA, MHOTOYJICHA,
KBa/IPaTHOT'O KOPHS, IIPOU3BOTHYIO CYMMBI
(yHKINH; - BBIYUCIATH TIPOU3BOTHBIE
3IIEMEHTApHBIX QYHKIUHA U UX KOMOUHALIUH,
UCTIONB3YS CIIPAaBOYHBIE MAaTEPUAIIbI; -
YICCIIEZIOBATh B IPOCTEHUIINX CITydasx (GYHKIUH Ha
MOHOTOHHOCTb, HAXOJIUTh HAUOOJIBIINE U
HavMEHbIINE 3HaYCHUs (PYHKINH, CTPOUTH
rpadMKd MHOTOWICHOB M MMPOCTEHIITNX
paLMOHATBHBIX (PYHKIUN C HCIOIB30BAHUEM
anmapaTa MaTeMaTH4ecKoro aHaInu3a.

B noBceHEBHOI KU3HU U ITPU U3YUYEHUH JPYTUX
y4eOHBIX TIPEMETOB: - pemarb
NPUKJIaJHbIE 3a7a4i U3 OMOJIOTHH, PU3UKH,
XMMHH, SKOHOMUKH U IPYTUX MIPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAaHUEM XapaKTEPUCTUK
peabHBIX MPOIECCOB, HAXOXKICHHEM HanOOIIBIINX
Y HAaMMEHBIINX 3HAYE€HUH, CKOPOCTU U YCKOPEHUS
U T.IL; - HUHTEPIPETHPOBATH
HOJYy4YEeHHBIE PE3YIbTaThl

CraTucTHKA M TeOpHs BEPOSITHOCTEMH, JIOTHKA U KOMOMHATOPUKA




- OIepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMU
ONHUCATEIbHBIMH XapaKTEPUCTUKAMH YHUCIOBOTO
Habopa: cpeaHee apumeTHIecKkoe, MeIMana,
HauOoJIbIlIEEe U HAMMEHbIIEE 3HAUECHNUS; -
orepupoBaTh Ha 0a30BOM YPOBHE MOHSATHIMHU:
Y4aCcTOTa M BEPOSTHOCTH COOBITHS, CITyYaHbIH
BBIOOD, OTBITHI C PABHOBO3MO>KHBIMU
DJIEMEHTAPHBIMU COOBITUSMU; - BBIYUCIIATH
BEPOATHOCTH COOBITHI Ha OCHOBE TOJICUETa
YKCJIa UCXOA0B. B MOBCETHEBHOM KU3HU U NIPH
W3YYEHUU APYTUX MPEAMETOB: - OLEHUBATh U
CpPaBHUBATH B MPOCTHIX CIyYasix BEPOSITHOCTU
COOBITUH B peaIbHOM JKU3HH; - YUNTATh,
COMOCTAaBJIATh, CPABHUBATh, HHTEPIIPETUPOBATH
B [IPOCTBIX CIIy4asiX peajbHbIC JaHHBIE,
IIPEJICTaBJICHHBIE B BUJIE€ TA0JIULL, AUArPaMM,
rpaduKoB

- IMeTh npencTaBiaeHue O JUCKPETHBIX U
HETPEPBIBHBIX CITyYailHBIX BEJIMYMHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTH
CIIyYalHBIX BEJIMYUH; - UMETh IPEJACTABICHUE
0 MAaTEMAaTUYECKOM OXKUJIaHUU U JUCIIEPCUU
CIIyYalHBIX BEJIMYUH; - UMETh IPEJACTABICHUE
0 HOpMaJILHOM pacipeeeHuU U MpUMepax
HOPMAJIBHO PaCIpPEICICHHBIX CIy4YaliHbIX
BEJIMYMH; - IOHUMATh CYTh 3aKOHA OOJIBIINX
9ycell ¥ BBIOOPOYHOTO METOa U3MEPEHUS
BEPOSITHOCTEH; - UMETh MpeJICTaBICHUE 00
YCJIOBHOM BEPOATHOCTH U O MOJHOU
BEPOSATHOCTH, MPUMEHSITh UX B PEIICHUU 3a/1a4;
- UMETh MPEJICTABIEHUE O BAXKHBIX YACTHBIX
BHUJIaX paCHpe/IeICHUN U MPUMEHATh UX B
PELLIEHNH 33/1a4; - UMETh IPEACTABICHUE O
KOPPEIALNU CIIy4YalHbIX BEJIMYMH, O TUHEHHOU
perpeccun. B moBCceTHEBHOM KU3HU U MTPU
U3YYEHUU APYTHUX MPEAMETOB: - BBIYUCIATh
WJIM OLICHUBATh BEPOSITHOCTU COOBITUI B
peabHOM JKU3HH; - BBIOUPATh MOIXOISIINE
METOIBI TIPEJICTABICHHS 1 00paOOTKU JaHHBIX;
- YMETb peliaTh HECIOKHBIE 3a7a4H Ha
MpUMEHEHNE 3aKOHA OOJIBIIINX YHCEIT B
COIIMOJIOTUH, CTPAXOBAHUH, 3/[PABOOXPAHEHHUH,
obecneueHny 0€30I1aCHOCTH HACEIEHUS B
YPE3BBIYANHBIX CUTYALUSIX

TexcToBBIE 3a7aYH

PemaTh Hec0KHBIE TEKCTOBBIE 33/1a4H
Pa3HbIX

THUIIOB;

AHanu3upoBaTh yCIOBHE

3aJa4u, px HEOOXOAUMOCTH

CTPOUTB JUJISl €€ PELICHHUS

MaTEMAaTHYECKYIO MOJIENb;

BAIIOHUMATh U UCII0JIb30BaTh

JUISl pELLICHNUS 3a]a4l

UH(OpMaLHIO,

IPEJICTAaBICHHYIO B BUJIE

TEKCTOBOM U CUMBOJIbHOM

3aI1CH, CXeM, TaOJIUL, 1uarpamMmm, rpauKos,
PHUCYHKOB; - 1€MICTBOBATh MO aJIrOPUTMY,
coJieprKalleMycsl B yCIIOBUH 3aJa4u; -
HCIIOJIb30BATh JIOTHUECKUE PACCYKICHUS MPU
pEeLIeHUH 33J1auH; - paboTaTh ¢ U30BITOUYHBIMU
YCIIOBUSIMH, BBIOUpast U3 Bcel MH(OpMALINH,
JTaHHbIe, HEOOXOIUMBIE JUUISl pellIeHHs 3a/1auu; -
OCYIIECTBIISITH HECIIOKHBIH 1epedop
BO3MOXKHBIX PEILICHHH, BBIOMpas U3 HUX
ONTUMAJILHOE MO KPUTEPHUSIM,
c(OpMYITMPOBAHHBIM B YCIOBUHY; -
AHAJIM3UPOBATh U UHTEPIPETUPOBATH
IIO0JIyYEHHBIE PELIEHUS] B KOHTEKCTE YCIOBUS

Pemats 3a1auu pa3HBIX TUIIOB, B TOM YHCIIE
3aJ1a4¥ MMOBBIIIEHHOW TPYIHOCTH;

BBEIOMPATH ONTUMATBHBINA METOJ PEIIICHHUS
3a/1a4yM, paccMaTpUBas pa3InyHbIe METO/IBI;
CTPOUTH MOJICIb PEIICHUS 3314,
MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHHUS;
pemaTs 3a7a4u, Tpedyroue nepedopa
BapUaAHTOB, IPOBEPKH yCIIOBHIA, BEIOOpA
ONTUMAJIFHOTO PE3YNbTaTa; - AaHATU3UPOBATH U
WHTEPIPETUPOBATH PE3YJIBTATHl B KOHTEKCTE
yCIIOBUS 3a]aui, BEIOUPATh pPEIlIeHus, He
MIPOTHUBOpPEYAIIHE KOHTEKCTY; - TICPEBOIUTH
IIPU pPEIIeHUH 3a7a9i HHPOPMAITUIO U3 OJHOMN
(hOpMEI B IPYTYIO, UCIIOJIB3YS TIPH
HE0OXOIMMOCTH CXEeMBbI, TA0IHIIBI, TPadUKH,
JarpaMMbl; B mOBCeTHEBHOM KU3HU U MPU
W3YYCHHUH JPYTUX MPEIMETOB: - peliaTh
MPAKTUYCCKHE 3a/1a9H M 33J1a9H U3 IPYTUX
MPEeIMETOB




3ajJjauu, BEIOUPATh PELICHHUs, HE
IIPOTUBOpEYAILINE KOHTEKCTY; - pelaTh 3a1a4u
Ha pacyeT CTOUMOCTH MOKYIIOK, YCIIYT, II0€3/10K
U T.IL.; - pelIaTh HECIOXKHbBIE 3a]a4uH,
CBSI3aHHBIE C JIOJIEBBIM Y4aCTHEM BO BJIQJICHUU
bupMoii, TpeAnpusITHEM, HEIBIUKUMOCTBIO; -
pelaTh 3aa4u Ha MPOCThIE IPOLEHTHI
(cucTeMbl CKMI0K, KOMUCCHM) U Ha
BBIUUCIICHHUE CII0’KHBIX IPOLIEHTOB B
pa3IMYHBIX CXEMax BKJIA/10B, KPEIUTOB U
UIOTEK; - pelaTh IPaKTUYECKHUE 3aauH,
TpeOyIoIIMEe NCII0JIB30BAHUS OTPULIATENBHBIX
Ylcell: Ha OllpeJielIeHUe TeMIIepaTypbl, Ha
OIpe/iesICHUE MOJI0KEHUS Ha BpEMEHHON OCcH
(1o HaIIe| 3pBI U MOCJIE), HAa JBMKEHUE
JCHEeXKHBIX CPEICTB (IPUXO/pacxon), Ha
olpeieIeHue ITyOUHBI/BBICOTHI U T.I1.; -
UCTIOJIB30BATh MOHATHE MaciTada Juist
HAaXO0XKJCHUS PACCTOSHUI U JJIMH Ha KapTax,
IUIaHaX MECTHOCTH, IIJIaHaX OMEIIEHU,
BBIKpOIiKax, pu paboTe Ha KOMIBIOTEPE U T.II.
B noBcenHEBHOM )XKU3HU U IPU U3YYECHUH
JPYTuX MPEeIMETOB: - pelaTh HECIOKHbIE
IPAKTUYECKHE 3a]1a4M, BOZHUKAIOIINE B
CUTYalUsIX MOBCEJIHEBHON XKU3HU

I'eomerpus

- OnepupoBaTh Ha 6a30BOM ypOBHE
HOHATUSAMU: TOUKA, NpsMast, INIOCKOCTh B
POCTPAHCTBE, MAPAJUICTHLHOCTD U
NEepIEHNKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH; -
pacro3HaBaTh OCHOBHBIE BHJIBI
MHOT'OI'PaHHHUKOB (TIpU3Ma, MUpaMuia,
NPSIMOYTOJIbHBIN Mapaienenunen, Kyo); -
n300pakaTh U3ydaeMble GUTYpBI OT PYKHU U C
NPUMEHEHHUEM TTPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB; - JIeNIaTh (BBIHOCHBIE) IIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; - U3BJIEKaTh
MH(}OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBieHHYIO
Ha YepTeKax U PUCYHKAX; - IPUMEHSTh
teopemy [Iudaropa npu BeraucieHNH
AJIEMEHTOB CTEPEOMETPUIECKUX (PHUTYD; -
HaXOJIUTh 0OBEMBI U IJIOIAIN TOBEPXHOCTEH
NPOCTEUIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
¢dopMyT; - pacrio3HaBaTh OCHOBHBICBH/IBI TEIT
BpaleHus (KOHyc, IWIMHAP, chepa u map); -
HAXOJIUTh 0OBEMBI U TIJIOMIA TN TIOBEPXHOCTEH
MPOCTEUIINX MHOTOTPAHHUKOB U TeJl BPALLICHUS
¢ mpuMeHeHueM Gopmyi. B noBceqHeBHOM
KHU3HU U TIPU U3YyYEHUU IPYTHUX MPEJIMETOB: -
COOTHOCHTDH a0CTPAKTHBIE TEOMETPHUECKUE

- OnepupoBaTh NOHATUAMU: TOUKA, IpsIMas,
IUIOCKOCTh B IIPOCTPAHCTBE, NapaJlJIeIbBHOCTD U
MEPIEeHIUKYJISIPHOCTD MPSIMBIX U IJIOCKOCTEH; -
IPUMEHATH Ul PEIECHUs 3a7a4
reoMeTpuueckre (pakThbl, €CIU YCIOBUS
IpUMEHEHHUs 3aJlaHbl B ABHOM (popme; - pemaThb
3a/1a4M Ha HaXO0X/IEHNE T€OMETPUUYECKUX
BEJINYMH 110 00pa3iiaM WiIn alrOpuTMam; -
JieNaTh (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3
PHUCYHKOB 00BEMHBIX (DUTYpP, B TOM YHCIIE
pHUCOBaTh BUJI CBEPXY, COOKY, CTPOUTH CEUCHUS
MHOTOTPaHHMKOB; - U3BJIEKATb,
MHTEPIPETUPOBATH U MPEOOPA30BBIBATH
UH(POPMALIUIO O TEOMETPHUECKUX (UTypax,
MIPE/ICTABICHHYIO Ha YEPTEXKaX; - IPUMEHATh
reoMeTpruecKue (paxThl s peleHus 3a1a4, B
TOM YHCJIE MIPEIOJIararoInX HECKOIBKO
11aroB PEUIEHMs; - OIMCBIBATh B3aUMHOE
PacrosoKeHue NPSMbIX UIIIOCKOCTEN B
MIPOCTPAHCTBE; - GOPMYJINPOBATH CBOMCTBA U
MPU3HAKH (PUTYD; - TOKA3bIBATH
reOMEeTPUUYECKHE YTBEPIKICHUS; - BIaJIETh
CTaH/IapPTHOMU KIacCU(UKaIueit
MIPOCTPAHCTBEHHBIX (HUTYD (MTUpaMUIbI,
MIPU3MBI, TApAJUIEIEIUIENb]); - HAXOAUTD
00BEMBI U TUIONIA]IM TOBEPXHOCTEN




00BEKTAMU U CUTYyallUAMH; - UCITIOJIb30BAaTh

buryp 1Ist pereHus THIOBBIX 3a7a4
MIPAKTUYECKOr0 COAEPIKAHUS; - COOTHOCHUTD
IJIOIIAAN TOBEPXHOCTEN TEN OJIMHAKOBOM
(GbopMBbI pa3IMYHOTO pa3Mepa; - COOTHOCHUTD
00BEMBI COCYIOB OJJUHAKOBOH (pOPMEI
Pa3IMYHOTO pa3Mepa; - OLEHUBATh PopMy

CPEe30B U T.II. (OMpeAeNaTh KOJTHUYECTBO
BEpIINH, pedep U rpaHeil MoJyYeHHbBIX
MHOTOTPaHHHUKOB)

IIOHATHUA U (1)aKTBI C p€aJIbHBIMHU JKU3HCHHBIMU

CBOICTBa MPOCTPAHCTBEHHBIX T€OMETPUUECKHIX

MMPpaBUJIBHOTIO MHOT'OI'paHHHKA IT1OCJIC CIIUJIOB,

T€OMETPUUYECKHUX TEJ C MPUMEHEHUEM (HOPMYIT;
- BBIYUCIISITh PACCTOSIHUS U YIJIbI B
MPOCTpaHCTBE. B MOBCeIHEBHOM KU3HU U NPU
W3yYEHUU JPYTUX MPEIMETOB: - HCIOJIb30BaTh
CBOMCTBA F€OMETPUUECKUX (PUTYD JTs
pelieHus 3a/1a4 NPaKTUYECKOTO XapaKkTepa u
3a/1a4 U3 JIpyrux odnacteit 3HaHui

BeKkTopbI M KOOPAHHATHI B MPOCTPAHCTBE

- OnepupoBaTh Ha 0230BOM YPOBHE MOHSITHEM
NIeKapTOBBI KOOPAWHATHI B TIPOCTPAHCTBE;

- HAXO/IUTh KOOP/JIMHATHI BEPLIMH Ky0a U
NPSAMOYTOJIBHOT'O Napajulesienunesia

- OnepupoBaTh NOHATUSAMU JAEKAPTOBBI
KOOpAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAUHATHI
BEKTOPA, YToJl MEXy BEKTOPaMHU, CKaJISIPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE
BEKTOPBI; - HAXOUTh PACCTOSHUE MEXIY
JBYMsI TOYKaMH, CYMMY BEKTOPOB U
IIPOM3BE/ICHNE BEKTOPA Ha YUCIIO, YIOJ MEKIY
BEKTOpPaMH, CKAIIIPHOE IPOU3BEACHUE,
packiIaapIBaTh BEKTOP M0 ABYM
HEKOJUIMHEAPHBIM BEKTOpaM; - 33/1aBaTh
IUIOCKOCTh YPABHEHHEM B IEKapTOBOM CHCTEME
KOODPJMHAT; - PEIIaTh POCTEHIINE 3a0a9n
BBEJICHHEM BEKTOPHOTr0 0a3uca

I/ICTOpI/IH MaTEeMaTUKH

ABTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOM
VCTOPHEH;

- OIuUCHIBAaThL OTACJIbHBIC BBIAAOMIUECCA PE3YJIbTAThI,
MMOJIYYCHHBIC B XOAC Pa3BUTUA MATCMATHKU KaK HAYKU;

- SHATb MIPUMCPBI MAaTEMAaTUUCCKHUX OTKpI)ITI/Iﬁ " UXx

- IOHUMAaThb POJIb MAaTEMATUKHN B Pa3BUTUU Poccun

- [TpeacraBiaTh BKIaJ BBIAAIOIIAXCS
MaTeMaTUKOB B Pa3BUTHE MATEMATUKHU U UHBIX
Hay4HBIX 00JIaCTeil; - MIOHUMATh POJIb
MaTeMaTUuKH B pa3Butuu Poccuu
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Metoabl MaTEMAaTHKH

- [IpuMeHsITh N3BECTHBIC - Mcnionb30BaTh OCHOBHBIE METO/IbI
J10Ka3aTeNIbCTBA, IPOBOAUTD JJOKA3aTEIbCTBO U
METO/IbI IIPH PEIICHUH CTaHJIAPTHBIX MAaTEMaTHYECKIX BBIMOJIHATH OMPOBEPIKEHUE; - IPUMEHSTh
3azay; - 3aMeyaTh U XapaKTepu30BaTh MaTeMaTHYECKUE OCHOBHBIE METO/Ibl PEIICHUS] MaTEMaTUUYECKUX
3aKOHOMEPHOCTH B OKPY>KaloUlei 1eHCTBUTEIBHOCTH; - 3a/1a4; - Ha OCHOBE MaTeMaTUYEeCKUX
MPUBOUTH MPUMEPHI MATEMATUICCKUX 3aKOHOMEPHOCTEN B IPUPOJE XapaKTEpU30BaTh
3aKOHOMEPHOCTEM B MPUPOJIE, B TOM YHCIIE KpPacoTy U COBEPIICHCTBO OKPYXAIOIIEro MUpa
XapaKTEpU3YIOIIHUX KPacoTy U COBEPLIEHCTBO Y MIPOU3BEJICHUN UCKYCCTBA; - IPUMEHSITh
OKPY’KAroIIero MUpa 1 Mpou3BeACHUN UCKYCCTBA pocTeiiire IporpaMMHbIE CPEJCTBA U

OJICKTPOHHO- KOMMYHUKAIIMOHHBIC CUCTCMbI
IIpU pCUHICHUH MaTEMAaTHYCCKUX 3a1a4

2. Copepsxkanue y4eOHOro npeaMera

«MaremaTuka: anre6pa M Hadalla MaTCMAaTHYCCKOI'0 aHajiu3a, rCOMCTPUSD). bazoBoiit YPOBCHB Maremaruka 10
KJ1accC

Yucnossle GyHKINH (9 4acoB)
Omnpeznenenue 4nuciIoBoi (GYHKIIMU U crIocoOb! ee 3aaanus. CBoiicTBa pyHkuuit. O6paTHas GyHKIUS.
Tpuronomerpuyeckue GyHkuuu (26 4acoB)

Yucnoast OKpyKHOCTb. [[I1MHa 1yrv €IMHUYHON OKPYXHOCTH HuCI0Bask OKPYKHOCTh HA KOOPJAUHATHOMN
iockocTd. CuHyc U KocuHyc. TaHreHe 1 KoTaHreHe. TpuronoMerpuyecke (yHKIIMU YUCIOBOTO apryMeHTa.
Tpuronomerpuyeckue GyHKIMH YTI0BOro aprymeHTa. @opmyisl npuBeaeHus. @yHKIMs y=sinx, €€ CBOMCTBA U
rpapuk. OyHk1Ms y=cosx, e€ cBoicTBa u rpaduk. [lepnonnunocts pyHkumid y=sinx u y=cosx. Iloctpoenue
rpaduka pynkuuit y=mf(x) n y=f(kx) no uzBecrnomy rpapuky y=f(x). ®yHkuun y=tgx u y=ctgx, ux cBOHCTBa
U rpaduKy.

Tpuronomerpuueckue ypaBHeHus (10 yacos).
[epBrIe mpencTaBIeHNs O pEIIEHUH TPUTOHOMETPHUYECKIX YPAaBHEHNH. APKKOCHHYC U pElIeHUE YPaBHEHUS
COSX=a. APKCUHYC U pellIeHHE ypaBHEHUs sinX=a. ApPKTaHI€HC U PElIeHNE YpaBHEHUS tgx=a. APKKOTaHT€HC U

pernienne ypaBHEHH ctgx=a.

[Ipocreiiirie TPUTOHOMETPUUECKHE YpaBHEHUS. [[Ba MeTOIa pEIICHUSI TPUTOHOMETPUYECKUX YPAaBHEHUM:
BBE/ICHHE HOBOW MEPEMEHHOM U pa3IokKeHUE Ha MHOXKUTENH. OJIHOPOJHBIE TPUTOHOMETPUYECKHE YPAaBHEHUSI.

[Ipeo6pa3oBanusi TPUTOHOMETPUUECKUX BhIpakeHui (15 yacoB)
CuHYyC U KOCHHYC CYyMMBI apryMeHTOB. CHHYC U KOCUHYC Pa3HOCTH apryMeHTOB. TaHT'€HC CyMMBI M pa3HOCTH

aprymeHToB. @opMmyibl ABOMHOTO aprymenTa. @opmMyisl noHnmxkeHus crenenu. [IpeodpazoBanue cymm
11



TPUTOHOMETpHUYeCKnX (QYHKIMH B pon3BeaeHue. [Ipeobpa3soBanme Mpon3BeACHUH TPUTOHOMETPUIECKUX
GyHKLIUH B CyMMYy.

[TpousBoanas (31 gac)

YucnoBble NOCIIEA0BATENBHOCTH (OIIPEAeIeHUE, CIIOCOOBI 3a1aHus, IPUMEpPHI, CBOWCTBa). OnpeneneHue
npezena rnocieaoBaTeabHoCTH. CBOHCTBA CXOMSIIUXCS TOCIE0BaTeNIbHOCTEH. Bhuncienue npenenon
nocyenoBarensHocTH. CyMMa OeCKOHEYHOM reoMeTpudeckoit nporpeccu. [penen gy Ha
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamienue aprymenTa, npuparienue QyHKIuu. 3a1auy,
HPUBOJSIINE K TOHATHIO POU3BOIHON. OnpeeneHre Npou3BOIHON, €€ reOMeTpHYECKUi 1 (PU3MUECKUN
CMBICII. AITOPUTM OTBICKaHUs pou3BoHON. Dopmynsl muddepennpoanus. [Ipasuna nuddepenunpoBanmus.
HuddepennmpoBanue pynkiuu y=f(kx+m) .YpaBHeHne KacaTenpbHOM K TpaduKy QyHKIIUN. AJTOPUTM
COCTaBJICHUS YpaBHEHUS KacaTesbHOU K rpaduky pynkiun y=f(x). [IpuMmenenue npon3BoaHOM 1ist
uccie0BaHus (QYHKIIMH Ha MOHOTOHHOCTH U 3KcTpeMyMbl. [loctpoenue rpaduxoB ¢pyHkmmii. [Ipumenenue
IPOM3BOIHOMN JJISl OTHICKAHUSI HANOOJIBIINX M HAMMEHBIINX 3HAYEHUI BETUYMH.

Hekoropsie cBenenus u3z mianumerpuu (12 1)

VYTl ¥ OTPE3KH, CBSA3aHHBIE C OKPY)KHOCTBIO. Pemenne TpeyronsankoB. Teopembl Menenas u UeBsl. Diuuric,
runepboa u napadoa.

Brenenue (akcroMbl cTepeoMEeTpUH U UX claeACcTBus) (3 9)

[IpencraBnenue pazaenna reoMeTpun — crepeoMeTpur. OCHOBHBIE TOHITHS CTEPEOMETPUN. AKCHOMBI
CTEpPEOMETPUU U UX CIIEACTBUS. MHOTOrpaHHUKU: Ky0, apajuleJenune 1, IpsMOYyroJIbHbIN Mapajiesenumnes,
pu3Ma, IpsiMasi Ipyu3Ma, paBuwIbHAs IPU3Ma, IMpaMUIa, IPaBWIbHAsA nupaMuia. MoaenupoBaHue
MHOT'OI'PAHHUKOB U3 Pa3BEPTOK U C IIOMOIIbIO FEOMETPUYECKOIO KOHCTPYKTOPA.

[TapannenbHOCTb NPAMBIX U MI0cKocTel (16 1)

[Iepecekatomuecs, napajuieabHble U CKpEIIMBAOIIKEcs IpsiMble B pocTpaHcTBe. Kitaccudukaiyst B3auMHOTO
pacIoIoXkeHHs IBYX MPSAMBIX B IpocTpaHcTBe. [Ipu3Hak ckpenuBaronmxcs npsamsix. [lapannensHocTs npsiMoi
U TUIOCKOCTH B IpocTpaHcTBe. Kinaccudukanus B3aMMHOTO pacioiosKeHUs IpsiIMOi U mtockocTu. [lpusnax
napajiebHOCTH MPsAMOH U MIockocTu. [TapamnensHOCTh ABYX miockocTel. Kitaccudukanus B3auMHOTo
pacmoJiokKEHUs IBYX IITOCKocTel. [Ipu3Hak mapaninenbHOCTH IBYX IIOCKOCTel. [Ipu3Haku mapanneabHOCTH
JIBYX IPSIMBIX B IPOCTPAHCTBE.

[lepnenuKynsipHOCTH NPAMBIX U MI0cKocTel (17 1)

VYroa Mexay npsiMbIMU B IpocTpaHcTBe. [lepnenanKkynspHocTs NpaMbIX. [leprnenukynspHOCTh IpsIMON U
I10CcKOCTH. [Ipr3HaK nepneHIuKyIIpHOCTH MPSIMON U TNIOCKOCTH. OPTOrOHaIbHOE IPOEKTHPOBAHHUE.
[IepnieHauKyIsp U HAKIOHHASL. YTOJI MEXIY MPSMOM U IUNIOCKOCTHIO. JIByrpaHHbIi yrou. JIMHEeNHbIN yroi
JAByrpa”Horo yria. [lepnenaukynspHocts miuockocteil. [Ipu3Hak nepneHInKyInsspHOCTH ABYX INIOCKOCTEH.
PaccrosiHne Mex Iy TOUKaMH, IPSIMBIMU U TUIOCKOCTSIMU. TpexrpaHHbii yroy. MHOTOIpaHHBINA yrOJI.
Muororpanauku (14 1)

MHororpaHHsl€ yIJibl. Beilykible MHOTOTPaHHUKH U UX CBOWCTBA. [IpaBuiIbHBIE MHOTOTpaHHUKH.
O6o6maromee nopropenue (17 gacon)

Maremaruka 11 ximacc
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Crenenu u kopuu. CreneHabie GyHkmuu (18 1)

[Tonsatue xKopHs N-i cTeneHu U3 aeicTBUTENbHOTO Ynciaa. YHKIUHN Y = , UX CBoWcTBa U rpaduku. CBOHCTBa
KOpHs n-i crenenu. [IpeoOpa3oBanue BeIpakeHUH, coaepxkamux paaukanbl. O0o0ueHre MOHATHS O
nokasarese crernenu. CterneHHble QYHKIUHN, UX CBOMCTBA U rpaduKH.

[oxazaTenbHas u norapudmudeckas Gpynkun (29 9)

[TokazarenpHas GpyHKIHsI, ee cBoiicTBa U rpaduk. [TokazarenpHbie ypaBHeHUs. [loka3aTenbHbIC HEPABEHCTBA.
[Tonsitue norapudma. OyHkius y = logx ee cBoiicTBa u rpaduk. Cpoiicta jorapudmos. Jlorapudpmudeckue
ypaBHeHus. Jlorapudmudeckne HepaBeHCTBA. [lepexon kK HOBOMY OCHOBaHHMIO Jiorapudma.
HuddepennmrpoBanne moka3aTeIbHON U JorapuGMUIecKon (yHKITHIA.

[TepBooOpa3Has u uHTETpa (8 4)

[TepBoobpaznas. [IpaBuna oTeickanus mepBooOpa3HbixX. Tadnuila OCHOBHBIX HEONPEAENEHHBIX HHTETPAJIOB.

3amauu, TpUBOISINNE K TIOHSITHIO ONpeeleHHOro nHTerpaia. [lonsrue onpeaeneHHoro nurerpaia. @opmyna
Herotona — Jleitouua. Beraucnenue miomaaei miockux GUryp ¢ moMoIIbo ONpeaeIeHHOT0 HHTErpaa.

DNeMEeHThl MAaTEMAaTUYECKON CTaTUCTUKU, KOMOMHATOPUKHU U T€OpUU BeposaTHOCTeH (15 u)

Cratuctuueckas o0paboTka nanHbIX. [IpocTeiine BeposTHOCTHbIE 3a1aun. CoueTaHus U pa3MeILeHUsl.
®opmyna 6bunoma Hetotona. CiryyaifHble COOBITHSI M X BEPOSITHOCTH.

YpaBHeHus u HepaBeHCTBa. CHcTeMbl ypaBHEHUI U HepaBeHCTB (20 u)
PaBHOCcunbHOCT ypaBHeHUI. OO0I1I1e METOIBI pellleHrs ypaBHeHUH: 3aMeHa ypaBHeHus h(f(x))=h(g(x))
ypaBHeHUeM f(X)=g(X), pa3iokeHne Ha MHOKXHUTENIH, BBEJICHIE HOBOW MepEMEHHOM, QyHKIIMOHATHHO-

rpadu4ecKuil METOI.

Pemenne HCPaBCHCTB C OI[HOfI HepeMeHHOﬁ. PaBHOCHIBHOCTE HCPaBCHCTB, CUCTEMbBI U COBOKYITHOCTHU
HEPABCHCTB, UPPALIMOHAJIbHBIC HEPABCHCTBA, HEPABCHCTBA C MOAYJISIMU.

CucreMbl ypaBHEHHI. YpaBHEHHUS U HEPABEHCTBA C MIApAMETPaMHU.

[unmunap, konyc, map (164)

[Tonstue nnnmunaapa. [monaas noBepxHocTy nuinHapa. [loustue konyca. [lmoniaas moBEpXHOCTH KOHYCA.
VYceuénnslit konyc. Cdepa u map. YpaBHeHue cepsl. Bzaumnoe pacrnonoxenue cdepsl ¥ MI0CKOCTH.
Kacarenbnas ninockocts k chepe. [Inomans chepsr.

O6bems! Ten (174)

O6beM npsiMoyrosbHOTO napasuienenunena. OobeMbl MPAMON MPU3MbI U HWIMHIIpa. O0beM HaKIIOHHON
IPU3MBI, TUpaMUbl U KoHyca. O6beM mapa u mioma s cgepsl. OOBEeMbI IAPOBOTO CEKTOPA, IIAPOBOTO

CEIMCHTA U IApOBOTO CJIO4.

BexTopsl B mpocTpaHcTBe (64)
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[TonsiTue BekTOpa B npoctpaHcTse. CloKeHNE U BBIYUTAaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO.

KommnanapHblie BEKTOPBI.

Mertoa koopauHAT B pocTpaHcTBe. JBrkenus (1549)

[IpssMmoyrosibHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopaMHATHI TOUKM U KOOPAUHATHI BEKTOPA. YTOJI
Mexay BekTopamu. CKaJsipHOE MPOU3BEICHHE BEKTOPOB. CBs3b MEXIAY KOOPJIMHATAMU BEKTOPOB U
KoopauHatamu Touek. [Ipocrelimue 3a1aun B KoopauHaTax. Beraucienue yriioB Mexay npsiMbIMU U
TUTOCKOCTSIMU. Y paBHEHUE II0ckocTu. J{Bmkenus. Buabl npmkenus. [IpeodpazoBanue moo0usi.

Ob6o6maromee nmosropenue (214)

3. TemaTH4eckoe IJIAHUPOBAHUE, B TOM YHCJIE C Y4eTOM padoyeil mporpaMMbl BOCIIMTAHUS €
yKa3aHHeM KOJHYeCTBA YaCcOB, 0TBOJIMMbIX HA OCBOEHHE KaKI0i TeMbl

10 kaacc

Ha3Banue pa3zgena

Ko.a-

B ToMm uncie

BO
qaco

yp
OK

0B

KOHTPOJIb
HBIX
Meponpus
THil

BocnurareabHbIii
KOMIIOHEHT COIJIACHO
PIIB

1. [Hucnossie pyHKIMH

o ycTaHoB/EHMe [0BEPUTE/bHBIX
OTHOLUEHMI MeXay yduuTenem U ero
yYeHMKamm, cnocobeTByOLLMX
NO3UTUBHOMY BOCMPUATUIO  Y4YaLLMMMCA

2. [TpuroHomerpuueckue QyHKIHN

26

23

TpeboBaHui " npocb6 yuutens,
NpMBAEYEHUIO nx BHMMaHWA K
obcy)KaaeMolt Ha ypoKke WHbopmaLmu,

3.  [TpUrOHOMETPUYECKHE YPABHECHHS

10

QKTMBM3aLUK nX no3HaBaTenbHOM
\leATesIbHOCTH;

* nobysKaeHve LWKOMbHUKOB CO60AaTh
Ha  ypoKe  o06LWEnpuHATbBIE  HOPMbI

4. [Ipeobpa3oBanus
TPUTOHOMETPHUYECKUX BBIPAKEHHIH

15

14

noseaeHus, npasuna  oblweHus  co
CTapwumu (yumtensamu) u cBepcTHUKaMM
(LWKONbHMKaMKM),  NpUHLMNLI  y4ebHOM
\AMCLUMNAMHBI U CAaMOOPraHM3aLLmy;

® NpuBneYEeHNe BHUMAHUA LWKONbHUKOB K

[Ipon3BoHas

31

28

LLEHHOCTHOMY acCneKkTy M3y4yaemblX Ha
YPOKax siBfIeHUI, opraHu3auma ux pabotbl

6. |O6o0maroniee MOBTOPCHHE

11

10

C No/syyaemMoil Ha YpOKe COLMaNbHO)

Hmozo

N OB

3HaYMMOM UHdpopmaumen -
MHULMUPOBaHWE ee obcyaeHus,
BbICKa3blBaHUA yyalmmucs CBOEr0
MHEHWA No ee NOBOAY, BbIPabOTKM CBOErO
K Hell OTHOLIEeHMUS;

o MCNO/Mb30BaHWE  BOCMUTATE/IbHbIX
BO3MOXHOCTE copepaHua y4e6Horo
npeameTa yepes AeMOHCTPaLMIo JEeTAM
nprmepos OTBETCTBEHHOTO,
rpak4aHCKoro noBeAeHWs, NpPoABAEHUA
uenosekonobus u  pobpocepaeyHocTy,
UYepes noabop COOTBETCTBYIOLMX TEKCTOB
\IN19  yTeHusa, 3ajJay  ANA  pelleHus,
NpobaeMHbIX CUTyaunn gna obcyxaeHus

B K/nacce,

14



® NMPUMeEHEHUE Ha YPOKe MHTEPAKTUBHbIX

dopm paboTbi yyalmxcsa:
MHTENNEKTYaNbHbIX UTP, CTUMYIMPYIOLLMX
nosHaBaTe/bHyo MOTMBALMIO

LUKONbHWUKOB; AMAAKTUYECKOro TeaTpa,
r4e MosydeHHble Ha YpOKe 3HaHuA
06bIrpbIBatOTCA B TeaTpanbHbIX
NOCTAaHOBKaXx; AMCKYCCUI, KOTOpble AatoT|
YYalMMCA  BO3MOMKHOCTb  npuobpecTty
ONbIT BEAEHNA KOHCTPYKTMBHOrO AManora;
rpynnoBoi paboTbl Man paboTbl B Napax,
KOTOpbleé y4aT LIKO/JIbHUKOB KOMaHAHOM
paboTe M B3aMMOALENCTBUIO C APYrUMM
\neTbmu;

® BK/IOYEHME B YPOK MIPOBbIX Npoueayp,
KoTopble nomoraoT NoAAepHKaTh|
MOTMBALMIO AeTel K NOAYyYEeHUIO 3HAHUIA)
HaNaXxunsaHuIo MO3UTUBHbIX
MEK/IMYHOCTHbIX OTHOLUEHMIN B Knacce,
nomoratooT YCTAHOB/IEHUIO|
\lnobpoxkenatenbHolr  atmocoepbl BO
BpPEMA YPOKa;

*  MHUMUMKMPOBaHWE W  NOAAEPKKA

nccnenoBaTeNbCeKom AeATeNbHoCTH
LUKONbHWKOB B pamKax peanusauyn umu
MHAMBUAYAbHbIX " rpynnosbix

MccnefoBaTeNbCKUX MPOEKTOB, YTO AacT|
LUKONIbHMKaM BO3MOXKHOCTb NpuobpecTu
HaBblK CaMOCTOATE/NIbHOFO peLleHna U
YBa)KMTENbHOTO OTHOWEHUA K  YYXKUM
naeam, obopmaeHHbIM B paboTax apyrux
nccneposateniel,  HaBblK  Ny6AMYHOrO)
BbICTYNEHUA nepeg, ayauTopuen,
QpPrymMeHTUMPOBaHUA U OTCTaMBaHMA CBOEN

[TOYKU 3pEeHUNA.

11 knacc

HaszBanmue
pasaea

Koa

yac
OB

B ToM uncie

YPOKO KOHTPOJI
B bHBIX

Meponp

HATHH

BocnurarteJbHBINI
KOMIIOHEHT COIJIACHO
PIIB

CTerneHu U KOpHHU.
CreneHHble (yHKIUU

18

17 1

o ycTaHoB/ieHWe [OBepUTENbHbIX
OTHOLWIEeHWI MeXay yuuTenem W ero|
lYYEHUKaMM, CNoCcobCTBYHOLLMX|
NO3UTUBHOMY  BOCMPUATMIO  Y4YaLLUMMUCA
TpeboBaHmit " npocbb yuntens,

ITokasarenbpHas u
nmorapudmmuyueckas

byHKIUHA

N

26 3

npuBaeyYeHnto nX BHUMaHUA K
obcyKaaemoit Ha ypoke WHdopmauum,
aKTUBM3aALMMK nx no3HaBaTeIbHOM
\neaTenbHoCTH;

* NOBYKAEHME WKOAbHMKOB cobatogaTth Ha
lYPOKe 0bLLenpuHATbIE HOPMbI MOBEAEHWs,

[TepBooOpazHas u
MHTETpal

npasuna obLeHun co cTapwmmm
(yunTenamu) n CBEPCTHUKAMM
(LuKONbHUKamK), NPUHLMNbI y4ebHow
AMCLUMNAMHBI U CAaMOOPraHM3aLLmy;

* NpuBNEYEHME BHWMAHWA LIKOJBbHUKOB K

15




LLeHHOCTHOMY  aCMeKTy M3y4yaemblX Ha
lYPOKax ABNEHUI, opraHm3auma nx pabotsl ¢
nosyyaemoi  Ha  ypoKe  COLMaNbHO
BHaYMMoW MHbOpPMaLMEN - UHULMUPOBAHME|
ee obcyRaeHuUs, BbICKa3blBaHWA
ly4alMmncs CBOEro MHEHUA Mo ee NoBoAy,
BbIPabOTKM CBOETO K Hell OTHOLIEHUS;

o MCNOo/Ib30BaHMe BOCMUTATE/IbHBIX
BO3MOXHOCTE  coaepiaHusa  y4ebHOro

npeameta Yepes [AEMOHCTPaUMIO AETAM
NPUMepPOB OTBETCTBEHHOTO, TPAXKAAHCKOrO
noBeAeHWA, NPOABIEHUA YeN0BEeKON6UA U
\lnobpocepaeyHocTH, yepes noabop|
COOTBETCTBYIOLMX TEKCTOB [AA  uYTeHus,
3agay  Ans peweHun,  NPOBAEMHbIX

CUTyaumii Ansa obCyKAEeHMA B Knacce;
* NpMMeHeHWe Ha YPOKe WMHTEePaKTUBHbIX
opm paboTbl yyawmxcsa:

4. [DaeMeHTHI 1 14
MaTeMaTUYECKOM S
CTaTUCTHKH,

KOMOMHATOPUKHU U TEOPUU
BEPOATHOCTEMN

5. |YpaBuenus u HepaBencta.| 20 19
CucreMbl ypaBHEHUN U
HEPaBEHCTB

8. | Ob6obmaromiee 9 8

MIOBTOPEHHUE.
10. Hmozo 9 91
9

MHTENNEKTYaNbHbIX WUrP, CTUMYINPYIOLMX|
NO3HaBaTENbHYH MOTUBALMIO LKONbHUKOB;
\AMOAKTUYECKOTO TeaTpa, rae MNOAyYeHHbIE)
Ha ypoKe 3HaHuAa obbirpbiBatoTcAa B
TeaTpasbHbIX  MOCTAHOBKAx;  AMCKYCCUMA,
KOTopble AaloT YYalWMMCA BO3MOMKHOCTb|
npruobpectu onbIT BeAeHus
KOHCTPYKTMBHOrO  AManora;  rpynnosom
paboTbl MAK paboTbl B Napax, KOTopble y4arT
LUKO/NIbHUKOB ~ KOMaHgHolM  paboTte
B3aMMOLENCTBUIO C APYrMMU AeTbMU;

® BK/IlOYEHME B YPOK WIPOBbIX MpoLeayp,

KOTOpble nomoraT nogaepKartb
MOTMBaLMIO AeTel K MOJNYYEeHUIO 3HaHWUN,
HaNa*XUBAHUKO MO3UTUBHbIX|
MEXINYHOCTHLIX OTHOWEHUIA B Knacce,
nomoratoT YCTaHOB/NEHMIO|
\nobpoxkenatenbHo aTmochepbl BO Bpema
YPOKa;

. MHULMNPOBaHME 7 noaaepkka
nccnenoBaTebCKomn DeaTenbHOCTH
LUKONIbHMKOB B PaMKax peanunsauuuv Umu
MHOMBUAYANIbHbIX 7] rpynnosbix

MCCNefoBaTeNbCKMX MPOEKTOB, YTO AacT|
LUKONIbHMKAM  BO3MOXKHOCTb Mpuobpectu
HaBblK CaMOCTOATE/NIbHOTO  pelleHua U
YBAXMTENBHOTO  OTHOLIEHUA K YYXKUM|
naeam, odbopmaeHHbIM B paboTax Apyrux
uccneposartenen, HaBbIK ny6AnyHoro
BbICTYNEHUA nepes ayautopwven,
QPryMeHTMPOBaHUA W OTCTaMBaHWUA CBOEW
[TOYKM 3peHuA.
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MOAYJIb:I'EOMETPUSA

10 knacc

Ha3Banue pa3gena

Koa- B
BO TOM
qUCIT
e

qyac

OB
YPOK KOHTPO

0B JBbHBIX
Mepomnp
UATHH

BocnurareJbHBIN
KOMIIOHEHT
corjacuo PIIB

Hexotopsie cBenenus us
[IAHUMETPUH

12 12 -

* YCTAHOBJIEHUE JOBEPUTEIBHBIX
OTHOIIEHUI MEX]y YUUTENEM U ero
[Y4eHUKaMH, CTIOCOOCTBYIOIINX

MO3UTUBHOMY BOCIIPUATUIO YUAIITUMUCS

BBeneHne (aKCHOMBI
CTEPEOMETPUU U HX
CJIC/ICTBUS)

[TpeGOBaHMiA M TPOCHO YIUTETIS,
MPUBJICUYCHUIO MX BHUMAHUS K

OCyKIaeMoi Ha YpoKe WH(POPMAITHH,

[TapayueIbHOCTD NPSAMBIX U
MJI0CKOCTEMN

16 14 2

AKTHBHU3AINHU WX TI03HABATEILHOM
IMEATCIIBHOCTH,

* MOOYX/ICHHE IIIKOJHHUKOB COOI0IATh HA

[ lepneHAUKYISIPHOCTD
[IPSIMBIX U IIJIOCKOCTEN

17 16 1

[ypOKe OOIIenpHHSTEIE HOPMBI TIOBECHHS,
MpaBHiIa OOLIEHHS CO CTAPIINMHU
(YIUTeIsIMH) U CBEPCTHHKAMH

(IIKOJIFHUKAMH ), TPHUHLIUIIBI Y4eOHOM

MHOTOrpaHHUKHU

14 13 1

UCIUILUINHBI 1 CAMOOPTraHnu3aluu;

® [IPUBJICYCHUEC BHUMAaHWs IKOJIBHUKOB K

O6o011aro1ee MOBTOPEHNE
qacoB

IIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha
[ypOKax sIBICHHH, OpraHu3aIus uX paboTsl ¢
MOJTy4aeMoi Ha ypOKe COIHaIbHO 3HAYNMOM

MH(pOpMaIel - MTHUIMHPOBaHHE e

umozo

68 63 5

00CY>K/I€HNS, BBICKA3bIBAHHS yIAIIUMUCS
CBOET0 MHEHUsI T10 €€ TOBOJLY, BEIPAOOTKH
ICBOET'O K HEH OTHOIIICHHUS,

* ICTIOTB30BAHHIE BOCITUTATENbHBIX
[BO3MOKHOCTEH CofiepKaHus yaeOHOTO
mpeaMeTa yepe3 AEMOHCTPALUIO ACTSIM
[MPEMEPOB OTBETCTBEHHOTO, IPAXKJAHCKOTO
MOBEIEHNS, IPOSIBIICHNS YETIOBEKOIIOOHS 1
IMoOpocepIeYHOCTH, Yepe3 noadop
COOTBETCTBYIOIINX TEKCTOB JJISI YTSHUS,
Bagad Il peIIeHNs], TPOOIEMHBIX CUTyalnit
It 0OCyXAeHHs B KIacce;

* IpIMEHEHNE Ha YPOKe HHTEPaKTHBHBIX
bopM paboThl ydammxcs:
MHTCJUIEKTYAJIbHBIX UI'P, CTUMYJIUPYIOIIUX

[MO3HABATEJIbHYIO MOTUBALIUIO NIKOJBHUKOB;
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IMMIaKTHYECKOTO TeaTpa, T MOoJIyueHHbIE
[Ha ypOKe 3HaHUS OOBITPHIBAIOTCS B
[TeaTpaJbHBIX TOCTAHOBKAX; MCKYCCHUH,
[KOTOpBIE JAIOT YYaluMCs BO3MOYKHOCTb
MPrOOPECTH OIBIT BEICHUS
[KOHCTPYKTHBHOTO JTHAJIOTA; TPYIIIOBON
[paboThI WK paboTHI B Mapax, KOTOpPHIE ydaT
[IIKOJIFHUKOB KOMaHAHOH paboTe u
[B3aUMOJICHCTBHIO C IPYTHMH ACTHMH;

* BKJIFOYECHHE B YPOK UTPOBBIX NMPOLIEIYD,
[KOTOpBIE TOMOTAIOT TIOAAEPKATH
IMOTHBAIIHMIO IeTeH K IOJIy4eHHIO 3HAHUH,
[HaJTXKUBAHUIO O3UTHBHBIX
IMEXKIIMYHOCTHBIX OTHOIICHUH B KJacce,
MOMOTAIOT YCTAHOBJICHUIO
ImoGposkenaTenpHON aTMOC(hEphl BO BpeMs
lypoxa;

* MHUIIMUPOBAHUE U MOJJIEPIKKa
MCCIIeIOBATENbCKOM IEATENbHOCTH
[LIKOJIbHUKOB B PaMKax peajn3aliy MU
MHIUBUAYAJIBHBIX M TPYIIIOBBIX
MCCIeIOBATENbCKUX IPOEKTOB, YTO JACT
IKOJIbHUKaM BO3MOXKHOCTb IPHOOPECTH
[HaBBIK CAMOCTOSITEIEHOTO PEIICHUS 1
[YBaXKUTEIBHOTO OTHOIICHHUS K TYXKHM
aesM, o(pOPMIICHHBIM B paboTax Ipyrux
CccIeioBaTeieil, HaBbIK MyOJIMYHOTO
IBEICTYILICHUSI TIepe]] ayANTOpHUEH,
ApTyMEHTHPOBAHHMS U OTCTAMBAaHHs CBOEH

[TOUYKH 3PCHUA.

11knacc
Ne Kou- B
BO TOM
HazBanue pasaena 4aco qUCT
B e
YPOKO KOHTP BocnurareabHblit
B OJILHBI KOMIIOHEHT
X corsacuo PIIB
Mepon
pUATH
71
1 HHHHHHP, KOHYC, 11ap. 16 15 1 * YCTaHOBJIEHHE JJOBEPUTENBHBIX
OTHOIIECHUHN MEKAY YUUTEIIEM U €TI0
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OO0BEMBI TEIT

17

16

[ydeHHKaMH, CIOCOOCTBYOLINX
TTO3UTHBHOMY BOCHPHSTHIO yJAIIIUMHUCS

[TpeGoBaHMi ¥ IPOCHO yUHTEII,

BeKkTopsl B IPOCTPAaHCTBE

IMMPUBJICYCHUIO UX BHUMAaHHUA K

oOcyxaeMoit Ha ypoke nHdopmarmy,

AKTHBH3AlUN UX II03HABATEILHOM
IIesITeIbHOCTH;
* MOOYX/ICHNE IKOJHFHUKOB COONIOIATh

Ha ypoKe OOIIEeNpUHATHIE HOPMBI

MOBECHUS, ITPaBUIIa OOLIEHUS CO

CTapImnMH (YIUTEISIMI) H CBEPCTHUKAMHU

Merto KOOpAMHAT B IpocTpancTBe.| 15 14

JIBHIKEHUS
O6o0uaroiIee MOBTOPEHUE 12 11
Hmozo 66 62

(IIKONBEHUKAMM), TIPHHIUIIEI yIeOHOH
ITUCIUIUIMHBL ¥ CAMOOPTaHU3alNHY;

* IPUBJICUYEHNE BHUMAHHS IIKOJIbHUKOB K
IEHHOCTHOMY acCIIeKTy H3y4aeMbIX Ha
[YpOKax SIBICHHUH, OpraHU3aIys UX PabOThI
C IOTyJaeMoil Ha ypoKe COIMaIbHO
BHAUYNMOW MH(pOpMaLueH -
MHUITIIPOBAHKE ee 00CYKACHNS,
BEICKA3BIBAHUSI YIAIIUMHUCS CBOETO
IMHEHHS TI0 €€ MOBOIY, BBIPAOOTKH CBOETO
K He OTHOIICHHS;

* NCTIONIb30BAHHE BOCTIUTATENbHBIX
BO3MO>KHOCTEH COZlep)KaHUs y4eOHOTO
MpeaMeTa 4epe3 AeMOHCTPALHIO AETIM
TIPUMEPOB OTBETCTBEHHOTO,
FPa’k1aHCKOTO TTOBEACHHUS, IPOSIBICHUS
4EIOBEKOIIIOOUS U 10OPOCEepIEUHOCTH,
[mepe3 moadop COOTBETCTBYIOMINX TEKCTOB
TS YTEeHUs, 33124 AN PeleHus,
MPOOJIEMHBIX CUTYaIUi U1l 00CYKICHHS
B KJ1acce;

* IPUMEHEHHE Ha YPOKE MHTEPAaKTHBHBIX
(bopm pabGoOTHI yyarmxcst:
MHTEJUIEKTYaIbHBIX UIP, CTUMYIHPYIOIIIX
MTO3HABATEIHHYIO MOTHUBAIHIO
[IKOJIbHUKOB; TUJIAKTHYECKOTO TeaTpa,
T7ie MOTy4eHHbIE Ha YPOKE 3HAHHS
OOBITPEIBAIOTCS B T€ATPATBHBIX
MOCTAHOBKAX; AUCKYCCHI, KOTOPBIE TAI0T
[yJaIIMCst BO3MOXXHOCTb IPHOOPECTH
OTIBIT BE/ICHUSI KOHCTPYKTHBHOTO JHAJIOTa;
rpyNIoBoi paboTHI WK PabOTHI B Mapax,
KOTOpBIC yJaT MIKOJILHUKOB KOMaHIHON
[paboTe M B3aNMOJEHCTBHIO C IPYTUMH
IneTbmu;

* BKJIIOUEHHUE B YPOK UTPOBBIX ITPOLEAYD,
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KOTOpBIE TIOMOTAIOT MOAJEPKATh
IMOTHBAIIMIO IETEH K ITOJIyICHUIO 3HAHHUH,
[HaJIaXKMBAHUIO ITO3UTHBHBIX
IMEXTMYHOCTHBIX OTHOILEHH B KJ1acce,
TIOMOTAIOT YCTaHOBJICHHIO
ImoOpoKenaTenbHOi aTMOC(EpEl BO BpeMst
lypoka;

* THAIIMMPOBAHUE U MTOJICPIKKa
MCCIIe0BATEIHCKON eI TEIbHOCTH
IIKOJIEHUKOB B paMKax peajn3alii MU
MHJIMBHTYaTbHBIX H TPYIIIOBBIX
MCCIIe0BATEIbCKUX IIPOEKTOB, YTO JaCT
IIKOJIEHUKaM BO3MOKHOCTb IIPUOOPECTH
HABBIK CAMOCTOSITENIBHOTO PEICHHS 1
[YBaXKHTEIIBHOT'O OTHOIICHHUS K Ty>KHM
naesM, opOpMIICHHBIM B pab0OTax Ipyrux
MccieoBaTeNei, HaBbIK MyOJINYHOTO
BEICTYIIJICHHS IIEpes ayIUTOpHeEH,
ApTYMEHTHPOBAHHUS U OTCTaWBAaHMS CBOCH

[TOYKH 3pCHUA.

4. OleHOYHO-U3MepHUTeIbHbIE MAaTEPHAJIbI

[Tpunoxxenue k pabouei mporpamMmme

20




21



