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HnaﬂnpyeMble pe3yJbTaTbl 0OCBOCHUA yqe6H0r0 nmpeaMera «MaTemMaTuKa»

JIMYHOCTHBIE PE3VJIbLTATHLI 00VUYEHNS:

(dhopMHpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO HAYKH,
(hopMHpOBaHKE OCHOB CAMOBOCITUTAHHSI B TIPOIECCE BBIMOJTHCHHS paOOT Pa3HOTO YPOBHS
CIIOHOCTH;

pa3BUTHE TBOPUYECKHX CHOCOOHOCTEH, WMHTYUIIMHU, HABBIKOB CaMOCTOSITEIbHOU
NEeSITENLHOCTH;

dbopmupoBaHue TpeOOBATEIBHOCTH K TIOCTPOEGHHUIO CBOMX  BBICKA3bIBAHUU U
OTIPOBEPKEHUIO HEKOPPEKTHBIX BBICKA3BIBAHUM, YMEHUE OTJIMYATh THUIOTE3Y OT (aKTa;
BOCIIUTAHWE TATPUOTH3Ma, TOPJAOCTH 3a CBOIO PoauHy Ha mpuUMepe KU3HH U
JESITETFHOCTH OTEYECTBEHHBIX YUEHBIX — MATEMATHKOB;

pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HHU KaK YCJIOBHIO
YCHENTHOTO JOCTHKEHUS MMOCTABJIEHHBIX 11eJIel B BEIOpaHHOU cepe nesTeTbHOCTH;
pa3BUTHE CITIOCOOHOCTH ¥ TOTOBHOCTH COTPYJIHUYATh U BECTU JTUAJIOT C APYTUMH JIFOIbMH
B IIPOLIECCE COBMECTHOM AESATEIBbHOCTH;

pa3BUTHE AHAIMTHYECKUX CIOCOOHOCTEW ¥ UWHTyHIHH (B XoA€ HAOMIOICHUS 3a
TOBEJICHUEM SKCIIOHCHIIMAIBHBIX 3aBUCHMOCTEH);

paciImpeHue IpeICTaBICHU O B3aUMHO 0OpaTHBIX JCHCTBUAX;

pa3BUTHE BBIYUCIUTENBHOM, aTOPUTMUYECKON U TpaduuecKOi KyIbTYphI;

OCO3HAHHBIN BBIOOP Oymymiel mpodecCuu U BO3MOXKHOCTEH peanu3anuu COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOLIEHHE K MTPO(ECCHOHATBHON NESTEIbHOCTH KaK BO3MOKHOCTH
y4acTHUsl B pEIIeHUHU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, 0OIIEHAIMOHATIBHBIX
npooseM;

WHTErPUPOBAHUE B JINYHBIA OMBIT HOBOM, B TOM YHUCJIE CAMOCTOSITEIbHO IOJY4YE€HHOM
nHpOpMaIuu.

MeTanpeaMeTHble Pe3yJbTAaThl 00YYEeHHS

YMEHUE CaMOCTOSITEJIbHO  OTPEACNSITh e  CBOETO  OOYydYeHHWs, CTaBUTh W
dbopmynupoBath sl ceOsi HOBbIC 3a7ayll B y4€0e W IMO3HABATECIBHOW JESATEIHLHOCTH,
pa3BUBaTh MOTHBBI 1 HHTEPECHI CBOCH MMO3HABATEIHHOM JIEATEILHOCTH;

YMEHUE CaMOCTOSITENIbHO IUIAHUPOBATh IyTH JOCTHDKCHHS IIeJieid, B TOM YHCIC
albTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambojee 3(DPEeKTUBHBIC CIIOCOOBI pEIICHUS
y4EOHBIX M IMO3HABATEIBHBIX 33]1a4;

pa3BUTHE YMEHUH CaMOCTOSTEIILHO OCYILECTBIISATh, KOHTPOJIMPOBATh M KOPPEKTUPOBATH
JCWCTBUSL B mpolecce OOOOIICHMS, CHCTEMAaTHU3allMd W pacUIMpeHHs 3HAHUH,
MOJIyYCHHBIX B OCHOBHOM IIKOJIC,

dbopMHUpOBaHHE YMEHHIl  CaMOCTOSITENIBHO  OCYIIECTBISATh, KOHTPOJUPOBATH H
KOPPEKTUPOBATh CBOIO JIEATEIILHOCTH MPU BBHIIOJHEHUU 3aJIlaHUM;

OBJIaJICHUE YCTHBIM M THUCHBMEHHBIM MAaTEMAaTUYECKHM S3BIKOM, MPUMEHUMBIM MpH
W3YYEHUHU MPEIMETOB €CTECTBEHHO-MAaTeMAaTHYECKOTO 1IUKIIA;

(dhopMHpOBaHHE YMEHHI SICHO M TOYHO HM3J1araTh CBOIO TOUKY 3pPEHHs KaK yCTHO, TaK U
MMCBMEHHO, TPaMOTHO TIOJB3YSICh SI3IKOM MaTeMaTHKH;

YCBOCHHE YHUBEPCAIBHBIX MHOXKECTBEHHBIX TMOHSATUH, MPUMEHUMBIX JUIS CO3JAaHUS
MoJIeNiel pa3IuYHbBIX SIBICHUIN MPUPOIbI, OOIIECTBEHHBIX SBICHUII;



— pa3BUTHE JIOTHYECKOIO MBIIUICHHs W WCCIENOBAaTEIbCKMX YMEHHM; yMEHUU
000CHOBBIBAaTh CBOM BBIBOJIBI, (DOPMYIMPOBATH OTPHUILIAHUS BBICKA3bIBAaHUN, MPOBOJIUTH
JOKa3aTeNIbHbBIE PACCYXKACHNUS,

— pa3BUTHE CIIOCOOHOCTEH K CAMOCTOSATEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUIECKUX
U IPUKJIATHBIX 337a4, IPUMEHSS U3Y4YE€HHbIE METO/IbI;

— Ppa3BUTHE KPUTHUYHOCTH MBIILJIEHUS B MPOILIECCE OLIEHKU U MHTEpIIpETali UHPOpMAaIIIH,
[IOJIy4aeMO U3 pa3InYHbIX UCTOUHUKOB;

— OCO3HAHUE B3aUMOCBSI3U MAaTEMATUKU CO BCEMH IIPEIMETaMHU €CTECTBEHHO-HAYYHOIO U
r'YMaHUTapHOI'O IIUKJIOB;

— YMEHuE MNPOAYKTUBHO OOIIAaTbCi U B3aUMOJICHCTBOBaTb B IIPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTBIBATH MO3ULUU JPYIrUX YYAaCTHUKOB JAEATEIbHOCTH, 3PPEKTUBHO
paspeniaTh KOH(IUKTHI;

— YMEHHE HCIOJIb30BaTh CPEJACTBA MHPOPMAIIMOHHBIX M KOMMYHHKATUBHBIX TEXHOJIOTHM
(MKT) B pemieHuu NOCTaBIEHHBIX 3a/Jad C COOJIOJEHHMEM HOPM HH(POPMAIMOHHOM
0€30MacCHOCTH, MTPABOBBIX U ATUYECKUX HOPM;

— HCCIEJOBaHME pealbHbIX SBJICHMM UM NPOLECCOB, MPOTEKAIOUIUX [0 3aKOoHaM
MOKa3aTeIbHON 3aBUCUMOCTH, C IOMOIIIbIO CBOMCTB MOKa3aTelbHON (QYHKIINH;

— pacuIMpeHHEe BBIYMCIUTENBHOTO ammapara 3a CY€T MPUMEHEHHUs CBOMCTB Jorapudmon
(3aMeHa BBIYMCIICHUN MPOU3BENEHUS U YAaCTHOTO CTENEHEeHl Ha BBIYHCIEHUS CYMM U
pasHoCTel mokasareseil creneHei);

— oOyueHue MOJETUPOBAHUIO pEaJbHBIX MPOLECCOB, MPOTEKAIOMINX [0 3aKOHAM
SKCMOHEHIINAIbHOM 3aBUCUMOCTH, M HCCIEIO0BAHUIO CO3JAHHBIX MOJENIe C MOMOIIbIO
ammapara Jiorapu)MupoOBaHuS;

— pa3BUTHE YMEHHUI CaMOCTOSITEIBHO ONPEAEIATh LENU JEATEIbHOCTH N0 YCBOCHHIO U
NPUMEHCHHUIO 3HAHWW TPUTOHOMETPUU KaK MATEeMaTHUYECKOM MOJEIN pealbHOU
e CTBUTEIILHOCTH,

— 3HAKOMCTBO C MaTeMaTH4YeCKHUM TOJKOBAHUEM IOHATHS HEPUOJUYHOCTH, HMEIOLIETO
Ba)XHOE MUPOBO33PEHUECKOE 3HAYCHUE;

— 3HAaKOMCTBO C  (PU3MYECKMMM  SIBJIECHUSIMM,  OIIMCBIBAEMBIMH C  IIOMOUIbIO
TPUTOHOMETPUUYECKUX YPABHEHUM;

— yYMEHHE IPUMEHSATh anredpanyeckre MeTo/ibl B PEIIEHUN FeOMETPUYECKUX 3a1a4;

— YMEHHE  MHTEpIpEeTUpPOBaTb  PELIEHHs  HEKOTOPbIX  anredpanveckux  3ajad
reoMEeTpUYECKUMU 00pazamu;

— YMEHHE paclO3HaBaTh HAa 4YepTexkaX, MOJAEISIX M B PEalbHOM MHUPE I'€OMETPHUYECKHUE
¢burypel 1 Tena (MHOTOTPaHHHMKH), NMPUMEHATh MX CBOWCTBA IpPU MOJECIMPOBAHUU B
€CTECTBEHHO-HAYYHBIX 00J1aCTAX;

— YMEHHE MOJIEIHMPOBATH pealibHble CUTYyallUud, UCCIIEA0BAaTh MPOCTPAHCTBEHHBIE MO/JIEIH,
UHTEPIPETUPOBATH MOJYYECHHBIH pe3ysIbTaT.

IIpeaMeTHbIe pe3yabTaThl 00yYeHUs
B pesynbrate m3yueHus Kypca ajaredpbl M MareMaTuyeckoro aHaamsa B 10 — 11
KJlaccax ydariuecs J0JKHBI:

— 3HaTh MOHATHE JECHUCTBUTEIBHOIO YHCIIA KaK pe3yJIbTaTa BEICTPAMBaHUA HAYYHOU TEOPUHU
JNEUCTBUTEIBHBIX ~ YHUCEJI  HAa  OCHOBAaHMM  IIOHATHS  IIpefelia  YHUCJIOBOM
IIOCJIEI0BATEILHOCTH;

— BJIAJIETh IIOHATUEM CTEIIEHU C JECHCTBUTEIILHBIM II0KA3aTEIEM KaK OCHOBBI JUIS U3y4EHUS
CTETIEHHOH, MMOKa3aTeIbHON U JIorapu(pMUIecKoi QyHKINI;



IPHUMCHSATH CBOICTBA CTCIICHU C Ilef/'ICTBI/ITeJILHLIM IMOKa3aTcjieM IIpu MOACIUPOBAHUU U
HU3YUCHUHU MATCMAaTUUYCCKUX MOI[GJIGP'I, ONHMCBIBAKOIINX IIPOHECChI C HCIOJIB30BAHHUEM
CTCIICHU C HCﬁCTBHTCJ’IbHBIM IIOKa3aTeieM,

BJIQJICTh TIOHATHEM CTEeNeHHOW pyHKIMH Y = xP, p=1, dopmynupoBath €€ CBOHCTBA B
3aBHCHMOCTH OT 3HAYCHHS JEHCTBUTEIHFHOTO YHCIIA P U CTPOUTH TPAHKH;
dbopMymupoBaTh OMpeNeIeHUsT OOpPaTHOW © CHOXHOW (YHKIMH, 3HATH YCIOBHUE
o0paTtuMocTH (PYHKIMH; IPHBOJUTH IPUMEPHI B3aHMHO OOpPATHBIX M CJIOXKHBIX (DYHKIIUH;
(dbopMynHpOBaTh ONpPENCNCHUS PAaBHOCHJIBHBIX YpaBHEHHH, HEPABEHCTB, CHUCTEM
YPaBHEHUM, YPaBHEHUN — CIICJICTBHM; IIPU PEUICHUN YPABHEHUM BBINOJIHATH TOJIBKO TE
npeoOpa3oBaHusl, KOTOPbIE HE TMPUBOAST K NMOTEpE KOPHEH, a MpU pEelIeHUH HEPaBEHCTB
OCYILIECTBJISITh TOJBKO PaBHOCHIIbHBIE TPEOOPA30BAHNUS;

pemaTh MppalMOHAIBHBIE YPAaBHEHHMS MW CHCTEMBI, COJEp)KalllMe HppalMOHAIBHbIE
YpaBHEHUS;

dbopmyaupoBaTh OMNpeACieHHe TMOKa3aTeNbHOW  (QYHKIIUU y:ax, a>0, azl wu
BBEIBOIUTH €€ CBOWCTBA B 3aBHCHMOCTH OT 3HA4EHHH a (a >1,0<a<1) CTPOUTH
rpaduku;

BJIaJICTh OCHOBHBIMH CIIOCOOAMU PEIIESHHS TIOKa3aTeIbHBIX YPaBHEHUIA;

pelraTh mokaszarejabHble HEPABEHCTBA HA OCHOBE CBOWCTB MOHOTOHHOCTH TIOKa3aTeIbHO
(YHKIMH, CUCTEMBI [T0OKa3aTeIbHBIX YPABHEHHUI U HEPABEHCTB;

dhopmyaupoBaTh OMNpesesieHre jorapudmMa 4Yrclia, 3HaTh OCHOBHOE JIOTapU(DMHUECKOE
TOKJIECTBO, MPUMEHATH OCHOBHOE JIOTapu(MUYECKOE TOXKIECTBO K BBIYUCICHUSM U
PEIIEHUI0 MPOCTEHINX JTOTapU(PMUUECKUX YPAaBHCHUH;

MIPUMEHSATh OCHOBHBIE CBOMCTBA JOTapu(pMOB JUIA MPeoOpa3oBaHUs JOrapruPMUUECKUX
BBIPAKCHUI;

(dbopMynupoBaTh ONpeAeNieHUE NECSITUYHOTO W HATypalbHOTO Jiorapudma; BBIBOJIUTH
¢dbopmMyny mepexoja K HOBOMY OCHOBAHHIO, IPUMEHATh (hopMylly Imepexoja K HOBOMY
OCHOBAaHHUIO Ui BBIYMCIICHUS 3HAYEHUM U mpeoOpa3oBaHus JOrapupMUUECKUX
BBIPAKCHUI;

dopmynaupoBath onpezneneHue Jorapudpmudeckoir Gpynkumu y=log, X, a>0, a#1l u

BBIBOJUTH €€ CBOMCTBAa B 3aBHCHMMOCTH OT 3HaueHUM a (a>1,0<a<1), CTPOUTH

rpaduku norapupmMudeckon GyHKINH;

JEMOHCTPUPOBATh NMPUMEHEHHE CBOMCTB JIOTapU(PMHUECKOW (QYHKIMH TPU CPABHECHHU
3HAYCHUW BBIPAKECHUH M PEIICHHUH MNPOCTCUIIHMX JIOTapU(DMUYESCKUX YpaBHECHUH WU
HEPaBEHCTB;

pemarh pa3iIuyHble Jorapu(MHUECKHe YPaBHEHHS] U MX CHUCTEMbI C UCHOJIb30BAHUEM
CBOMCTB JIorapu(pMOB U OOIINX METO/IOB PEIICHHUS YPaBHEHMUIA;

pematy JorapuMUUECKHe HEpaBEeHCTBA HA OCHOBE CBOWCTB Jorapu(pmuueckoi
GbyHKIHH;

UMETh TPEJCTABICHUE O TOHATUAX TPUTOHOMETPUHM KaK MaTeMaTHYECKHX MOJIEINSX,
MO3BOJISIFOIIMX OMHUCHIBATH TPOIECCHI, M3ydaeMble (U3UKON, SKOHOMHKOW U JIPYTHUMH
HayKaMu;



YMETh OIPEIEIATh U UCCIIEN0BAaTh CBOMCTBA CUHYCA, KOCHUHYCA, TAHI'€HCAa U KOTAHI€HCA
JEUCTBUTEIIBHOIO 4YMCJIA, MCHOJIB3YS OJHO3HA4YHOE COOTBETCTBUE MEXKIYy TOYKaMU
YHUCJIOBOU NPSMOM M TOUYKAMU YHUCIOBOM OKPYKHOCTH;

MPUMEHATh TPUTOHOMETPUYECKHE TOXKJIECTBA IPU BBIYMCICHUSAX, MpeoOpa3oBaHUIX
TPUTOHOMETPUYECKUX BBIPAXKEHUM, PELIICHHH IPOCTEUINNX TPUTOHOMETPUYECKHUX
YpaBHEHUM;

BJIAJICTH IIOHATHAMHU arcsin d, arccosa, arc tga ;

BBIBOJUTH (OPMYIIBI KOPHEH MPOCTEHIINX TPUTOHOMETPHUYECKUX YpaBHEHHH SinX=a,
cosx=a, tIgx=a;

pemarb TPUTOHOMETPUYECKUE YpAaBHEHMsI, CBOJSIIMECS K aireOpanyeckuM, H
OJIHOPOJIHbIE YPABHEHMSI OTHOCUTEIBLHO CUHYCA U KOCHHYCA;

pelaTh TPUroHOMETPUUECKHUE YPaBHEHHUSI METOIaMH 3aMEHbI IEPEMEHHOM U Pa3IoKEHUS
Ha MHOKUTEIH;

IIPUMEHATH METOJI OLICHKH JIEBOM M MPABOW YaCTEH TPUTOHOMETPUYECKOTO YPABHEHUS
BJIIETh CIIOCOOaMU peIIeHHs] TPUTOHOMETPUUECKUX HEPABEHCTB;

BJIAJIETh TOHSATHEM TPUTOHOMETPUYECKON (QYyHKIMH. YMeTh 0OOCHOBBIBATH 00JacTb
onpelelNeHds U MHOKECTBO 3HaueHWi QyHkuumii Y =SINX, y=cosx, y=tgx u
y = ctgX;

3HaTh cBoiicTBa GyHkImit Y=SINX,y=cosx, Yy=tgXx ymeTb CTPouTh TrpaduKu
(yHKIIMHA, TPUMEHSITh CBOMCTBA (DYHKITUH TIPU PEIICHUN YPAaBHECHUH U HEPABEHCTB;
BIIQJICTh TOHSATHEM OOpPAaTHBIX TPUTOHOMETPUYECKUX (YHKLIMHA, 3HATh WX CBOWCTBA,
YMETh CTPOUTD T'PaPUKH;

dbopMmynupoBaTh oOIpeneieHue IMnpeaenaa (QYHKUUM, BIaJeTh MOHATHEM ACHMIITOTHI,
MPUBOJIUTH MPUMEPHl aCUMMTOT IpaHKOB 3JIEMEHTApHBIX (PYHKUWN; 3HATH CBOMCTBA
npenenoB (GYHKIMM; 3HATH ompeeneHue (YHKIUM HENpepblBHOM B TOYKE M Ha
HHTEpBAJIC; YMETh BBISBISATH HENIPEPHIBHBIE (DYHKIIMU C OMOPOI Ha ONpeeNieHUE;
(dbopMynupoBaTh OMpeAesieHue MPOU3BOAHON (QYHKIMUM B TOYKE, MOHUMATh €&
(bu3nyecKuil U TeOMETPUUECKUN CMBICI, YMETh HAaXOJUTh MPOU3BOIHBIC AIEMEHTAPHBIX
GyHKIMI 1O ONpeAeNeHuI0; YMETh COCTaBJIATh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMM B TaHHOH TOYKE;

3HaTh MpaBuia AUPPEPEHIUPOBAHUS CYMMBI, MPOU3BEIEHUS, YaCTHOTO (YHKIUH,
CJIOHOU M 00paTHOM PYHKIMHU; YMETh MPUMEHATh UX IPU BHIYUCICHUH TPOU3BOIHBIX;
YMETb HaXOUTh MPOU3BOAHbBIC NIEMEHTAPHBIX (YHKIIHII;

3HATh JIOCTATOYHBIE YCIOBHS BO3pACTaHUS U YObIBAHUS (PYHKIIUU U YMETh X MPUMEHSITh
JUI OTIPEZIETICHUs] MPOMEKYTKOB MOHOTOHHOCTH (DYHKIMI, 3HATh ONpENeNeHUs] TOYeK
JKCTpeMyMa (DYHKIMH, CTAlMOHAPHBIX U KPUTHUYECKUX, 3HATh ONpEIEICHUE SKCTPEMyMa
(GyHKUMU, BIAaJETh MOHATUAMU HEOOXOIUMBIX M JOCTAaTOYHBIX YCIOBHH 3KCTpeMyMa
(GYHKUMHU; HAXOJUTh TOYKU HKCTPEMYyMa; yMETh HAaXOJWUTh HauOoJblllee U HauMeHblee
3Ha4eHUs (PYHKIUHU C OMOILBIO TPOU3BOIHOM;

3HaTh TOHATHE BTOPOM MPOM3BOMHOW M €€ (U3NYECKUH CMBICT; yMETh MPHUMEHATh
BTOPYIO TPOU3BOJHYIO JJIsi OIpeleNeHus Toyek meperuda rpaduka ¢GyHKIUM U
MIPOMEKYTKOB BBIITYKJIOCTH; YMETh HCCIEI0BaTh CBOMCTBA (DYHKIIMHU C IMOMOIIBIO 00mIeit
CXEMBI UCCIIEIOBAHUS (PYHKIIMIA;



BJIQJICTh TOHATHSAMH TEPBOOOPA3HON W ONpeNeIEHHOrO MHTErpaja MPUMEHSTh MpaBuia
WHTETPUPOBAHUS ISl HAXOXKICHUS MEpBOOOpa3HBIX, 3HaTh (Gopmyny HproToHa-
JleiiOHua, yMETh €€ MPUMEHSITD;

YMETh BBISBIATH (PUTYpHI, OrPaHUYCHHBIC JAHHBIMH JIMHUSAMH U HAXOAUTh UX TUIOIIAIIHN,
BBIBOJIUTh MHTETPAIBbHYIO (HOpMYITy BBIYHCICHHS OOBEMOB Tel W JIOKa3bIBaTh C €€
MIOMOIIBI0 TEOpPEMbI 00 00BEME HAKIIOHHOW MNPU3MBbI, MUPAMUJBI, KOHYCA; OOBSICHATH
BO3MOYHOCTU IPUMEHEHUSI MHTETPAJIOB IPU pellieHnH (PU3HUECKUX 3a/1a4 (Hanpumep, Ha
JIBUKECHUE);

3HaTh KOMOWHATOPHOE MPAaBWJIO MPOU3BEACHUS IS TMOJCUETa KOJMYECTBA Pa3IMYHBIX
COEJIMHEHUH; BIa/IeTh MOHATUEM Pa3MEIEHUH C TOBTOPEHUSIMU;

(dbopMynupoBaTh ONpEAEEHUE IEPECTaHOBOK M3 N 3JIEMEHTOB; 3HaTh (GOpMyNy IS

HAXOXK/CHHS YHCIIA [IEPECTAHOBOK U3 N JJIEMEHTOB, (OpMyIy Iyisi BbIYMCICHHS A -

Yyyca pa3MENIEHU U3 M 3JIEMEHTOB MO N, yMETh MPUMEHSATh UX MPU PEIICHUH 3a]1a4.
BJIQJIETh MOHATHEM COYETaHUs 0€3 TMOBTOPEHUH M3 M DJIEMEHTOB MO n; 3HATH (HOPMYITY

JJIs1 BBIYHUCIICHUA CI?1 - 9HCJIa BCEBO3MOXKHBIX COUYCTAHMM M3 M JIEMEHTOB II0 N. YMETh

packianeiBaTh CcTeneHb OuHOMa 1o ¢opmyiae HploToHa mpu  HaXOXKIECHUU
OMHOMUANBHBIX KOA3(PPUIMEHTOB C TOMOIbIO TpeyrojibHuKa [lackans; NpuUMEHSATh
MOJIy4YE€HHBIE 3HAHUS NPU PELICHUH 3a/1a4.

BJIAJAECTh TMOHSATHSMHM  CIy4YalHbIX, JOCTOBEPHBIX UM  HEBO3MOXKHBIX COOBITHH,
HECOBMECTHBIX COOBITHH, D3JIEMEHTapHBIX COOBITHI; yMEThb HAXOOUTh CYMMY H
IIPOU3BEJICHNE COOBITHI; TOHUMATh YTO TAKOE COOBITHE IPOTUBOIOJI0KHOE JAHHOMY.
3HaTh KJIACCUYECKOE OIpPEJIeIEHUE BEPOSITHOCTU COOBITUS U YMETh IPUMEHSTh €ro NpH
peLLeHUH 3aa4;

3HaTh TEOPEMY O CyMME JBYX HECOBMECTHBIX COOBITHH, CIEICTBHE U3 HEE U TEOPEMY O
BEPOSATHOCTH CYMMBI JIBYX IPOU3BOJIbHBIX COOBITUI; BJIAJIETh MOHATUEM HE3aBUCUMOCTH
IBYX COOBITUH; HAaxXOIUTh BEPOSITHOCTb COBMECTHOIO HACTYIUICHHS HE3aBHUCHUMBIX
COOBITUH NPH PELICHUH 3371a4;

3HaTh popMyily bepHysu 1 yMeTh IpUMEHSTH €€ NIPH peIIeHUH 3ajay.

BJIQJICTG MNPCACTABJICHUAMU O IIpoHeCcCax U SABJICHUAX, HMCIOMIUX BepOHTHOCTHBIfI
XapaKTep, O CTATUCTHYCCKHUX 3aKOHOMCPHOCTAX B pPCAJIbHOM MHUPC, 00 OCHOBHBIX
IIOHATHUAX SHGMGHTapHOﬁ TCOPHU BepOﬂTHOCTCﬁ; YMETb HaxOoOuTb U OLCHUBATH
BCPOATHOCTU HACTYIUICHUA coOBITHII B HpOCTCﬁH.IHX MMPAaKTUYCCKUX CUTyallUAX U
OCHOBHBIC XapPaKTCPUCTHUKH CJIy‘IB.ﬁHBIX BCJINYHH,

YMETb COCTaBJIATb BCPOATHOCTHBIC MOJCIIM IO YCIOBHUIO 3aJadd U BBIYHUCIATH
BCPOATHOCTH HACTYIIJICHUS CO6I>ITHI>1, B TOM 4YHCJI€C C IIPUMCHCHUCM q)OpMy.]'I
KOM6I/IHaTOpI/IKI/I U OCHOBHBIX TCOPECM TCOPHUU BepOHTHOCTeﬁ; HUCCJICIJ0BaHUA CHy‘I&ﬁHBIX
BCJIMYHMH 10 UX pACHIPCACICHULO.

B pesynbrate u3ydenus kypca reomerpuu B 10 — 11 knaccax yuamuecs 10JIKHBI
copMHpOBaTh MPEJICTABIEHHE O T€OMETPHH KaK 4acTH MHPOBOW KyIbTYpBI U O MecTe
TreOMETPUU B COBPEMEHHOM IMBHIIM3AIMM, O CIOCO0aX OMUCAHUS Ha MaTeMaTHYECKOM
SI3bIKE SIBJICHUH peasbHOIO MUDPA;

copMHpOBaTh NPEACTABICHUE O TEOMETPUYECKUX TMOHATHAX KaK O BaKHEHIIuX
MAaTeMaTUYECKUX MOJENAX, MO3BOJISIOIIMX ONUCHIBATH U U3y4aTh PA3JIMYHbIE NPOLECCHI
U SIBJICHUS; IIOHUMATh BO3MOKHOCTU aKCHOMAaTHYECKOI'O IOCTPOCHMS MATEMAaTHYECKUX
TEOPHUIL;



BJIAJICTh TCOMCTPHUYCCKUM A3BIKOM; YMCTbL HCIIOJIb30BATh €ro Iyl OIMCaHUuA MHpPCIMCETOB
OKpYyKarouiero MHpa, Pa3BUTH MMPOCTPAHCTBCHHELIC MpEaACTaBJICHHA, HaBbIKH
reOMETPUYECKUX MTOCTPOCHUH, YMEHHS N300pakaTh T€OMETPUYECKHE OOBEKTHI;

BJIAZICTb MCTOAAMU JO0Ka3aTCJIbCTB U aJITOPUTMaMH PCHICHUA; YMCTb HX HNPUMCHATD,
IIPOBOJIUTH JI0OKA3aTEJIbHBIE PACCYKICHHUS B XO/I€ PEIICHUS 3a/1a4;

BJIAJICTb OCHOBHBIMH IMOHATHAMU O IINIOCKHUX W HNPOCTPAHCTBCHHBIX T'€OMCTPHUYCCKUX
¢durypax, uX OCHOBHBIX CBOMCTBAX;

MPUMEHATh W3YYEHHBIE CBONCTBA T'€OMETPHUECKUX (GHUTYp W (HOPMYIBI JUISI PEIICHHS
TCOMETPHUUCCKUX 3aaa4 1 3a/1a4 C ITPAKTHUICCKUM COACPIKAHUCM

copMupoBaTh NPEACTABIEHHE O HEOOXOJUMOCTH JOKAa3aTelbCTB IMpPU OOOCHOBAHUU
MaTEMaTHYCCKHUX YTBep)K)leHI/Iﬁ H POJIM aKCHOMATHUKK B IMPOBCACHHU IACAYKTHBHBIX
pacCyKICHUH;

chopMUpoBaTh MOHATHUHHBIN anmapaT MO0 OCHOBHBIM paszjieliaM Kypca F€OMEeTpHUH; 3HaTh
OCHOBHBIE T€OpeMbI, (POPMYJIbl U YMETh MX MPUMEHSTh; YMETh JI0Ka3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHJAPTHBIE CIIOCOOBI pEeLICHUS 33/1a4;

3HATb aKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX, YMCThb IPUMCHATH UX IPU PCIICHHUA
3az1a4;

HUMCTb MPCACTABJICHUA O B3aMMHOM PAacCIOJOXCHUU TIIPAMBIX H IUIOCKOCTEN B
IMPOCTPAHCTBE. MAPAJUICIIBHBIC MPAMBIC, CKPCIIMWBAIOMIUECA IPAMBIC, MAapalJICIIBHOCTD
MPSIMOM U TUIOCKOCTH, MEPIEHIUKYIISIPHOCTD IPSIMOU M IIJIOCKOCTH, YroJI MEXAY MPSMON
U IUIOCKOCTBIO, MMAPAJLIENBHOCTh IUIOCKOCTEH, MEPIEHANKYIAPHOCTh IUIOCKOCTEH, YO
MCKIY IIJIOCKOCTSIMHU, 3HATH OIIpCACIICHHA, CBOMCTBA U MMPU3HAKHU, YMCTh IPUMCHATH UX
IIPY PELICHUH 33]1a4;

BIIQJCTh TOHATUSMU OPTOTOHAJIBHOTO IPOECKTHPOBAHMS, HAKIOHHBIX U UX NPOCKIUAX,
3HATH TEOPEMY O TPEX NMEPIEHANKYIIAPAX U YMETh IPUMEHATH €€ IIPHU PELICHNN 3a]a4;
YMETh HAaxOIUTh PACCTOSHHUA OT TOYKH [0 IIOCKOCTH, MEXAY CKPEIIHBAOIIMMHUCS
IPSIMBIMH;

YMETh HAaXOJWUTb YIJIbl MEXKIY CKPEIIMBAIOMIMMHUCS NPSIMBIMH, MEXKIy IpAMON U
IJIOCKOCTBIO, MEXY JBYMs INIOCKOCTSIMY;

3HaTb OCHOBHbIE BHJbl MHOTOI'DAaHHUKOB: IPSMOYTOJBbHBIA  IapaUICICIUIE,
napajiesienunes1, npusma (BUAbl OpU3M: IpsMasi, HaKJIOHHAs, MpaBWIbHAsA), IHMpaMuIa
(BUIBI THUpaMHI), yce4EHHAs NHpPaMUIa, IPABUIbHBIC MHOTOTPAaHHUKH (Ky0), HX
9JIEMEHTHI, CBOMCTBA; yMeTb HAXOAWUTh IUIOIAAW OOKOBOW M MOJHON MOBEPXHOCTH
MHOTOI'PaHHHUKOB, a TAKXKe UX 00bEMBI;

YMETb CTPOUTH CEUEHUS MHOTOIPAHHUKOB METOJIOM Clle[a, IapajuleIbHOTO IEPEHOCa,
BHYTPEHHETO IIPOEKTUPOBAHMSI;

BJIQJIeTh MOHATHEM Tela BPALICHUS: LMIMHIpP, KOHYC, YCeUu€HHBIN KOHYC, chepa, miap,
3HaTh UX JIEMEHTHI (pajnyc OCHOBaHUs, 00pa3ylollas, OCb CHMMETPHH, BBICOTA); YMETh
HaX0/IUTh OOKOBYIO U MOJIHYIO IOBEPXHOCTD TeJl BPALEHHUs, @ TAKKE UX 0OBEMBI;

YMETb CTPOUTH CEYECHHUS TEJ BPALIEHUS IIJIOCKOCTBIO;

yMeTh pelarbh 3aJaud Ha KOMOMHAIlMM MHOTOIPAaHHMKOB M Tl BpallleHHs,
aHAJM3UpPOBaTh B MPOCTEHIIMX CiIydasx B3aUMHOE pACIHOJIOXKEHHe OObEKTOB B
IIPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KpPYIJIble TeJa; BBIMOJHATH YEPTEXH IO
YCIIOBHSIM 3a]1a4;

yMETh aHAJIW3MPOBAaTh B3aUMHOE pacloJiokeHHe c(epsl U  IIJIOCKOCTH, 3HATh
oTpeieNieHne KacaTelbHOH MII0CKOCTH K cepe, GopMyIHpoBaTh U JOKa3bIBaTh TEOPEMBI
O CBOMCTBE U MPU3HAKE KACATEJIIbHOU IIJIOCKOCTH;

BJIAJIETh IIOHATHEM BEKTOPA B IPOCTPAHCTBE, YMETh HAXOAUTh KOOPAMHATBHI BEKTOpPA U
BBITMIOJIHATE OMNEpanuu (CJIOKEHHs, BBIYMTAHMS, YMHOXKEHHS BEKTOpa Ha YHMCIO) Haj
BEKTOPaMH B KOOPAMHATHON M BEKTOPHOU (hopme;



3HaTh OIPEIECICHUE CKAJIAPHOIO IIPOU3BEIACHUS BEKTOPOB, €ro CBOWCTBA; HAXOIUTH
CKIIPHOE IIPOU3BEIACHUE BEKTOPOB Yepe3 UX KOOPAUHATHI,

IIPUMEHATH BEKTOPHBINA METOJ, IIPU PEILIEHUH I'€OMETPUUECKUX 3a/1a4;

HaxOJUTh YPaBHEHME ILJIOCKOCTH, PACCTOSHHME OT TOYKHM JO IUIOCKOCTH, pPacCTOsSHUE
MEX]ly CKPEUIMBAIOIIMMUCS TMPSIMBIMH, ypaBHEHHE cepbl, 00bEM mapajuiesenureaa u
TeTpa’ipa, 3aJaHHOT0 KOOPANHATaAMH CBOUX BEPILHH.



Conepxanue yueOHoro npeamera «MaremaTuka»

Aure0pa u HayaJla MaTeMATHYeCKOr0 AHAJIH3A
10 kaacc

HeiicrBuTenbHble 4ymnciaa. llenple u panuoHanbHble uucna. JIEMCTBUTEIBHBIE YHCITIA.
BeckoneuHo yObIBaroIasi reOMeTpHUEcKas mporpeccus. ApupMeTHIeCKuii KOpeHb HaTypalbHOU
creneHd. CreneHb € palMOHAIbHBIM U JIEHCTBUTENIbHBIM MOKa3aTeneM. Pemienue 3aqay.

Crenennasi pyukuus. Crenennas Qpynkuus, e€ cBoiictBa u rpaduk. Bzanmuo oOpaTHbIe
¢bynkuuu. PaBHOCWIBHBIE ypaBHEHHS ¥ HEPAaBEHCTBA. VppalMoHAIbHBIE ypaBHEHHS.
WppatmonaibHble HEpaBEeHCTBA.

Ioka3arenbHas ¢Qynkuus. IlokasarenpHas ¢yHkuus, e€ cBoicTBa W Tpaduk.
[lokazarenpHble ypaBHeHHMs. Iloka3aTenbHble HepaBeHCTBa. (CHCTEMBl IOKa3aTEJIbHBIX
YpaBHEHU U HEPABEHCTB.

Jlorapumuueckas ¢Pyukuusa. Jlorapudmel. CpoiictBa mnorapudmoB. J[lecaTuuHsie u
HaTypasibHble Jorapudmel.  Jlorapudmuyeckas ¢GyHkuus, e€ cBoWcTBAa U rpaduk.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckre HepaBeHCTBa.

Tpuronomerpudeckue ¢popmy.abl. Paguannas mepa yria. IToBopoT Toukn BOKpyr Hadasna
koopauHar. OmnpeneneHue CHUHyca, KOCHMHYCAa M TaHI€HCa yria. 3HAKM CUHYCa, KOCHHYCa M
TaHreHca. 3aBUCUMOCTb MEXAYy CHHYCOM, KOCHHYCOM M TaHI€HCOM OJHOTO W TOTO K€ yrja.
Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCMHYC M TaHI'€HC yriioB o« W —a . DPopmyinsl
cinoxenus. CuHYC, KOCHHYC M TaHreHC JBoWHoro yria. CHHyC, KOCHMHYC M TaHI€HC
nosioBuHHOTO yria. ®opmynsl npuseneHusi. Cymma U pazHoCcTh cHHYycoB. CymMma U pa3HOCTb
KOCHHYCOB.

Tpuronomerpuyeckue ypaBHeHHsl. YpaBHEHHE COSX=a. VYpaBHeHue Sinx=a.
VYpaBHeHne tgx=a. Pemenue TpUroHOMETpUUYECKMX YypaBHeHUW. Ilpumepsr pemienus

MPOCTENIINX TPUTOHOMETPUYECKIX HEPABEHCTB.
HTorosoe noBropeHue.

Auredpa ¥ HaYaJIa MaTEeMAaTHYECKOI0 AHAJIU3A
11 kaace

Tpuronomerpudeckne ¢Qynkmuu. OOmacTe omnpeneaeHUs W MHOXKECTBO 3HAYCHUU
TPUTOHOMETpUYECKUX QyHKUMA. YETHOCTD, HEUETHOCTD, NEPUOAUYHOCTh TPUTOHOMETPUUECKUX
¢byakuuii. CBolictBa GyHKIMM Y =C0SX u e€ rpaduk. CpoiicTBa (yHKIMH Y =SINX u e

rpaduk. CoiictBa ynkiuu y = tgx u e€ rpaduk. OOpaTHble TPUTOHOMETpUYECKUE HYHKIIUH.

IIpousBonnas u eé reomerpumueckuii cmbica. lIpousBoanas. IlpousBoanas creneHHOU
¢byukuun. [paBuna quddepenupoBanus. [Ipon3BoaHbIE HEKOTOPHIX 3JIEMEHTAPHBIX (PYHKIUH.
['eomeTpuueckuii cMbICT IPOU3BOIHOM.

IIpumenenne npou3BOAHONH K uccieaoBaHuio ¢yukuuii. Bo3pacranue u yObiBaHHe
byHkun. OkcTpemyMmbl (QyHkuuu. [IpuMeHeHHe NpPOM3BOAHON K MOCTPOCHHUIO TpaduKoB
¢byukuuii. Hanbonpiiee u HauMeHblee 3HaueHUs (QyHKUMU. BpIMykinocTh rpaduka QyHKIWU,
TOUKHU Teperuda.

HNurerpan. IlepBooOpasnas. IlpaBuna  HaxoxzaeHuss nepBooOpasHbix. [lmomanp
KPUBOJIMHEWHON Tpalneuuu W HUHTErpai. BeruncineHwe uHTErpanoB. BelunciieHue moniaaen
¢uryp ¢ mnomoupto uHTErpajioB. [IpuMeHeHHe NPOM3BOJHON W HMHTErpajia K pPEUICHHIO
IIPaKTUYECKUX 3a7ad.

KomoOunaropuka. [Ipasuio npoussenenus. I[lepecranoBku. Pasmemenus. Couetanus u ux
ceorictBa. bunom Herorona.

JJieMeHThbI Teopun BepossTHOcTel. CoObiTus. KomOuHanmu coobrtuii. [IpoTHBONIONI0KHbIE
coObiTus. BepostHOCTh coObITHs.  CrokeHne BeposaTHocTeill. HesaBucumble  coObITHS.
YMHO)eHne BeposiTHOocTel. CTaTUCTHYECKAsk BEPOATHOCTD.

Crarucruka. Cnyvaiinsle BennuuHbl. LleHTpanbHbeie TeHaeHu. Mepsl pazopoca.



3akI09uTeIbLHOE MMOBTOPEHUE KypcCa a.]'ll"eﬁpbl H HAYaJI MAaTEMaATHYCCKOIo aHaJjim3a
IpHA MOATOTOBKE K UTOTOBOM aTTECTAIIUU [0 MATEMATHKE.

I'eomerpus
10 kaacc

BBenenue B mpeamer. IIpenmer crepeomerpuu. AKCHMOMBI cTepeomerpuu. Hekotopsle
CJIEJICTBHS U3 AKCHOM.

IMapaniegbHOCT, NPAMBIX M IUIOCKOCTel. [lapamienbHOCTH MHPSAMBIX, OPSIMOW H
IUIOCKOCTH (MapaJijiesibHbIE MpSMBbIE B IPOCTPAHCTBE, NMpPHU3HAK NApauIeIbHOCTH IHPSMBIX B
npocrpaHcTse). [lapamiensHOCTh NpsIMON M IUIOCKOCTH. B3aumHOE pacnosiokeHue MNpsMbIX B
npoctpaHcTBe. CKpeluBarouecs npsMble. YIJIbl C COHANpaBIeHHBIMU CTOpOHaMH. B3anmHoe
PacCIoJIOKEHNE MPSAMBIX B IPOCTPAHCTBE. YTOJI MEXAY NPsAMBIMU. [lapaiiensHble MIOCKOCTH.

CpoiicTBa mapamienbHbIX mIockoctel. Terpadap. [lapamnenenunesn. [loctpoenue ceuenuit
TETpadpa U NapajuleIcIuIe/a.

IlepneHauKy/IIpHOCTL MNPSAMBIX M IJIOCKOcTeli. [lepneHnuKynspHble MpsIMbIE B
npoctpanctee. llapamnensHbple mpsiMble, NEPHEHAUKYISIpHBIE K  IUIOCKOCTH. IIpm3nHax
MEPIEHIUKYIIIPHOCTH MpPsIMOM M IJIOCKOCTH. TeopemMa O MpsMOW, TEpPHEHAUKYISPHON
IJIOCKOCTH. PaccTrosiHMe OT TOYKM 10 IUIOCKOCTH. Teopema O TpEX MEpHEHAMKYIsApax. YTod
MEXIy NOpsIMON W IUIOCKOCThIO. JIByrpanHbIil yron. [Ipu3Hak NeprneHIuKYISIPHOCTH JBYX
mnockoctel. [IpsamoyronpHelil napamienenumnen. TpéXrpanHblil yroy. MHOrorpaHHslil yroJ.

MHuororpanauku. Ilonstue muororpannuka. Ilpuszma. ['eomerpuueckoe Teno. Teopema
Oiinepa. [Ipusma. IIpoctpancrsennas teopema [ludaropa. Iupamuga. [IpaBunbHas nupamujaa.
VYceuénnas nupamuga. Ilocrpoenue ceyennii nupamua. Cummerpus B npoctpaHcTBe. [loHsaTre
IIPaBUJIBHOTO MHOTOTPAHHMKA. DJIEMEHTBI CHMMETPUU IIPABUIIBHBIX MHOIOTPAHHHUKOB.

IToBTOpEHHE.

I'eomeTpust
11 kaacc

Huannap, wonye u map. Ilonsrue uwmnuazapa. Ilnomans MOBEpXHOCTH UMIUHApA.
[Tonsarue xonyca. [lmomanp moBepxHOCTH KOHyca. ¥Yceu€HHbl koHyc. Chepa u map. BzaumHoe
pacnonoxxenue cdepsl U 1iockoctu. KacatenbHas miockocTh k cdepe. [lnomanb chepsl.
BzaumHoe pacnonoxenue cdepsl u npsmoil. Cdepa, BOHcaHHas B IMIMHAPUYECKYIO
noBepxHocTh. Cdepa, BnuMcaHHas B KOHHUYECKYIO MOBEPXHOCTb. CedeHHs LUIMHAPHUYECKON
noBepxHocTU. CedeHHs] KOHUYECKOM MOBEPXHOCTH.

O0bém Tea. [lonarue 06bEéMa. O6bEM npssMOyToIbHOTO Mapaenenunena. O6sEM npsaMoin
npu3Mbel. O0bEM IMHApa. Beiuncienne o0BEMOB Ten ¢ momomiplo uHTerpana. OO0bEM
HakKJIOHHON mpu3Mbl. O0BbEM HakIOHHOW mpu3Mbl. O0bEM mupamuibel. O0bEM KoHYca. OO0BEM
mapa. O6bEMBI IAPOBOTO CETMEHTA, IAPOBOTO CIIOsI U IIapoBoro cekropa. [1nomane chepsl.

Bektopbl B mpoctpancTBe. [lonsAtue Bekrtopa. PaBeHcTBO BekTOopoB.  CloxeHue u
BbIUMTAaHUE BEKTOpOB. CyMMa HECKOJbKMX BEKTOPOB. YMHOKXEHUE BEKTOpa Ha YHCIIO.
Komnnanapueie Bektopwl. IlpaBuno mnapamnenenunena. PasnmokeHwe BekTopa 1O TpeM
HEKOMIUTAHAPHBIM BEKTOpaM.

Metoa koopaAuHAT B npocTpaHcTBe. JIBm:keHusi. [IpsmoyrosibHas cucrema KOOpJIUHAT B
npoctpanctBe. Koopaunarsl Bekropa. CBsA3b MEXIY KOOPAMHATAMH BEKTOPOB U KOOPJAUHATAMU
touek. [Ipocreiimne 3amaun B KoopauHaTax. YpaBHeHHE chepbl. YTON MEXIy BEKTOPaMH.
CkansipHO€ TPOM3BEIECHUE BEKTOPOB. BBIUUCIEHHE YIIOB MEXAY MNPSMBIMU U IUIOCKOCTSIMHU.
VYpaBuenue miockoctu. LlentpanbHas cummerpus. OceBasi CHMMETpUs. 3epKaibHasi CHMMETPUS.
[Tapannensuelii nepeHoc. [IpeoGpazoBanue moao0us.

3ak/0unTeIbHOE TOBTOPEHHME KYypca TreoOMeTpUM TMPH MNOATOTOBKe K MTOrOBOM

aTTeCTAalluM 110 MaTEMAaTHKE.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPE/IMETA «<MATEMATHUKA »

I'naBa/ Conep:xanue Mmatepuasia

KoJ-Bo
qacoB

esun 00yueHust

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 10 k1ace

INHOBTOPEHMUE.

8

AnreOpandeckue BolpaxkeHus. JINHEHbIE ypaBHEHUS U
CHUCTEMBI YpaBHEHUN. YNCIOBBIE HEPABEHCTBA U
HEpPABEHCTBA NEPBOM CTENEHU C OJHUM HEU3BECTHBIM.
Jluneitnas pynkuus. KBagparueie kopuu. KBagpatHeie
ypaBHeHus. KBagparnunas GyHkius, e€ CBONCTBA.

KBanparusie HepaBeHcTBa. CBOMCTBA U rpa@UKU PYHKIUH.

[Iporpeccun.

IIpeamerHbIe Hean:

— cHUCTEeMaTu3allvs 3HAaHWH Ha OCHOBE O00O0OIIAIOLIET0 MOBTOPEHUS
Kypca aJireOpbl OCHOBHOM IITKOJIBI;

— TIOBTOPEHHE npaBusl  uW Qopmyn ans  npeoOpa3oBaHHA
anredpandeckrx BhIPaKEHU;

— YCTaHOBJICHUE CBSI3€l MEXIY KOJUYECTBOM PEIICHUN CHCTEMBI
IBYX  JMHEWHBIX YpaBHEHHH W TOYEK IIEPECEUCHUS TPSMBIX,
3aJal0INXCS YpaBHEHUSAMHU CUCTEMBI (reometpuyeckas
WHTEpIpeTaIus);

— TOBTOPEHHE CBOWMCTB YHMCIIOBBIX HEPABEHCTB U CIIOCOOOB pEIICHUIN
HEPABEHCTB C OJIHOM NMEPEMEHHOM;

— 0000meHne CBOMCTB (YHKITUU y:kx+b B 3aBHCHMOCTHA OT

3Ha4YeHu# napamerpoB K u b, mocrpoenue rpaukos;

— 0000meHre CBOMCTB QYHKIIUU Y = ax? +bX+C B 3aBHCHMOCTH OT

3Ha4yeHuit napamerpos &,0,C u 3naka D= b2 —4ac, nocTpoeHue

rpaduKoB;

— TIIOBTOPEHHME METOJOB PpELICHHUS KBAJAPAaTHBIX YypaBHEHUU U
HEpPABEHCTB;

— aKkTyanu3alus 3HaHUM O mporpeccusx —(apudmerHueckas,
reoMeTpHuyIecKasi).
MeTtanpeaMeTHbie Heau:

— YCBOCHHE YHUBEPCAIBHBIX METOJI0B 00001IeHUs u

CUCTCMaTu3alnu 3HaHPII>i;
— OBJIaACHUC YCTHBIM W TMHMCBMCHHBIM MATCMATUYCCKUM SA3LIKOM,

11




NPUMEHUMBIM  IIpM  U3Y4YEHUU  [OPEAMETOB  €CTECTBEHHO-
MAaTeMaTUYECKOTO LIMKJIA, Pa3BUTUE UCCIIEIOBATENbCKUX YMEHUI;
pa3BI/ITI/I€ YMGHI/Iﬁ O6OCHOBI:IB3TI: CBOMU BBIBOAbI U HpOBOIII/ITB
JIOKA3aTeJIbHbIE PACCYKICHUS.

JINYHOCTHBIE 1eJIN:

paSBI/ITI/Ie TBOp‘IeCKI/IX CHOCO6HOCTCfI, HUHTYHWINUN, HaBBIKOB
CaMOCTOSATEIILHON JIeATEIIHHOCTH

YMeHI/Ie O6’BGKTI/IBHO OIICHUBATH ypOBCHB CBOHX 3HaHHﬁ 110
npeJ:[MeTy nu BI)ICTpaI/IBaTI) IIJTIAHBI 11O UX KOppGKTHpOBKI/I.

JTEMCTBUTEJBHBIE YUCJIA

16

[lenbie u panuoHanbHble yucia. J[eMCTBUTENbHBIE 4YHCIA.
beckoneuHo yObIBaromias TeoOMeTpUuYecKas MPOTPECCHs.
Apudmernueckuil KOpeHb HaTypalbHOU creneHu. CTeneHb
C PALIMOHAIIBHBIM U JIEUCTBUTEIIBHBIM ITOKA3ATEIEM.

Ilpeomemmnoie yenu:

Pa3BUTHUEC TIOHATHUA )IGf/iCTBI/ITGJ'IBHOFO qucjla KakK pe3yibTaTa
BBICTPaUBaHNs HAYYHOW TEOPUM JACUCTBUTENBHBIX YHCENT Ha
OCHOBAHUU MOHATHS TIPeJieia YHCIOBOM TOCIEI0BATEIbHOCTH;
dbopMUpOBaHUE MOHATHS CTENIEHU C AEUCTBUTENBHBIM MIOKa3aTelleM
KaKk OCHOBBI I M3Y4€HUS CTENEHHOM, TOKa3aTeIbHOM,
orapuMUIecKoit GyHKITUI;

pa3BUTHE  YMEHMH  NIPUMEHSITh  CBOMCTBA  CTENEHU  C
JNEHCTBUTENbHBIM MOKa3aTeJIeM MPU MOJEIUPOBAHUM U U3Y4YECHUH
MaTEeMaTHYECKUX MOJeJel, OMUCHIBAIONINX MPOLIECCHI C TOMOIIBIO
CTENEHH C JCHCTBUTEIbHBIM [T0Ka3aTEeJIeM;

dbopMUpoBaHHE yMEHUN NPUMEHATH METOJbl JOKAa3aTeNbCTB U
QITOPUTMBI ~ PEUICHUI TMpPaKTUYECKUX 3ajady, ONUpasch Ha
M3YYEHHbIE TEOPEMBI U CIIE/ICTBHUSL.

Memanpeomemmnuwie yenu:

pasBuUTHE YMEHHH CaMOCTOSTEJILHO OCYLIECTBIIATD,
KOHTPOJIUPOBAaTh U KOPPEKTHPOBATH JAEATENBHOCTh B Ipolecce
0000mIeHns,  cUCTeMaTH3allMd M PACHIMpPeHUs  3HaHMI,
MIOJIyYEHHBIX B OCHOBHOM ILIKOJIE;

pa3BUTHE CHOCOOHOCTEH K CaMOCTOSITEILHOMY IMOMCKY METOJOB
peleHusl MPaKTUYeCKUX M NPUKIAJHBIX 3ajad, C MPUMEHEHUEM
W3YYEHHBIX METOJIOB;
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— (dopmupoBaHHE YMEHHUH SICHO M TOYHO H3Jararb CBOIO TOYKY
3pEHHs KaK YCTHO, TaK U MUCbMEHHO, TPAMOTHO TOJIb3YSCh SI3bIKOM
MaTE€MaTUKH.

JIuunocmmuuie yenu:

— (¢opMmupoBaHue MHUPOBO33PEHHUS,
COBPEMEHHOMY YPOBHIO HayKH;

— (opMHpOBaHHE OCHOB CaMOBOCIIMTaHHUS B INPOIIECCE BBHINOJIHEHUS
paboT pa3HOTO YPOBHSI CJIOKHOCTH, TPEOYIOIIUX OTBETCTBEHHOTO U
TBOPYECKOTO OTHOIICHNS,

— Ppa3BUTHE CHOCOOHOCTH U TOTOBHOCTH BECTH IHAJIOT C JPYTUMHU
JIOAbMH B MPOIIECCE COBMECTHOM JEATEIbHOCTH.

COOTBCTCTBYIOLICTO

CTEIIEHHAS ® YHKIUA

16

Crenennas ¢ynkuusi, e€ cBoiictBa U rpadux. Bzaummuo
obpatHble  (yHKUMH. PaBHOCWUIBHBIE  ypaBHEHHS U
HEPaBEHCTBA. WppanmonanbHbie YpaBHEHUS.
HppannonanbHbie HEPAaBEHCTBA.

Ilpeomemnoie yenu:

— BBEJCHHE TMOHATUS CTENEHHOW (YHKIMHU; U3ydeHHE €€ CBOMCTB
AHATUTUYECKUMU U rpapUuecKUMU METOIaMU;

— U3Yy4YCHHE TOHATHA OOpaTHOW (QYHKIHH; O0OO0OIICHUE TMOHSATHUS
oOpaTtHOW (YHKIMM C HCHOJB30BAaHHEM paHee H3YUCHHBIX 3a-
BHCHMOCTEH; (HOPMUPOBAHHE YMEHHS aHAIUTUYCCKOW 3aIucH
byHkuuM, OOpaTHOM MJaHHOWM, a TakkKe YMEHHsS TOCTPOEHUs
rpaduka oOpaTHOM (PYHKIIHH;

— BBEJCHHE OINpeAeTCHUI PaBHOCUJIBHBIX ypaBHEHUI (HEPaBEHCTB,
CHUCTEM) U ypaBHEHUI (HEPABEHCTB, CUCTEM) — CJICJICTBHUI;

— BBeICHHE  TOHATHS  oOjacTu  OmpeAenieHHs  ypaBHEHUS
(HEepaBEHCTBA, CUCTEMBI);

— TMpUMEHEHHE NpU pEIICHUU YypaBHEHUIH (HEPaBEHCTB, CHCTEM)
CBOMCTB paBHOCHIIbHBIX IPE0Opa30BaHUM;

— oOyyeHHe MeToJaM pelIeHUs HPPALUOHAIBHBIX YpaBHEHUU H
HEPABEHCTB.

Memanpeomemnmnoie yenu:

— oOyyeHue TmpuemMaM HMHTEPHpPETaluU  SIBICHUN
MPOTEKAIOIIUX 110 CTETIEHHOM 3aBUCUMOCTH;

mponeccos,
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pa3BUTHE  YMEHUH  CAMOCTOSITEIbHO  ONpEAesATh  LEIU
JESTEIbHOCTH IO U3YYEHHUIO JJIEMEHTapHbIX (QYHKUUH U UX
IPUMEHEHUIO, MHCIIOJIb30BaTh BCE BO3MOXKHBIE pPECYpPChl s
JOCTHYKEHUS TIOCTaBJICHHBIX LIEJIEH;

dbopmupoBaHHUE CIIOCOOHOCTH M TOTOBHOCTU K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PELICHHs MPAKTUYECKHUX 3a/1ay;

pa3BUTHE KPUTUYHOCTH MBILIIJIEHHUS B IPOLECCE OLEHKU U HH-
TeprnpeTanyuy  MHGOpMalMK, MOJy4aeMOWl U3  pa3IM4YHbIX
HCTOYHUKOB;

pa3BUTHE YMEHMI B3aUMOJEUCTBUS B MPOLECCE MOUCKA PEIICHUS
npoOIeM.

Jluunocmmuote uenu:

dbopmMupoBaHue MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

pa3BUTHE CTPEMJICHUH K CAMOCTOSITEJIbHOM TBOPYECKOM U OT-
BETCTBEHHOM JIESTENIbHOCTH;

pa3BUTHE CTPEMJICHUH K caMOOOpa30BaHHIO, CO3HATEILHOMY OT-
HOIIEHUI0O K HENpepblBHOMY OOpa30oBaHUIO KaK YCJIOBHIO
ycIenHoi npogeccruoHanbHON 1 001IeCTBEHHOM JesITeIbHOCTH.

ITOKA3ATEJIbHASA ® YHKIUA

12

[lokazarenpHast ¢yHkuus, e€ cBolicTBa U  TIpaduk.
[TokazarenbHble ypaBHeHus. [loka3aTenbHble HEpaBEHCTBA.
Cucrembl MOKa3aTeIbHBIX YPABHEHU U HEPABEHCTB.

Ilpeomemnuie yenu:

BBEJICHUE MOHATHS MMOKa3aTeIbHONU (PYHKIINU; U3yY€HUE CBOWCTB U
MOCTpoeHUe rpaduka nMoka3areabHONU QYHKINH;

oOydeHue pelIeHUI0 II0Ka3aTeJIbHbIX YpaBHEHUN (HEPaBEHCTB,
CUCTEM) aHATUTUYECKUMU U TpadUUIeCKUMH CIIOCOOAMH.

Memanpeomemmnuwie yenu:

MOJICIUPOBAaHUE SIBIEHUM M IPOLECCOB, MPOTEKAIOUIMX IO 3KC-
MNOHEHIMAJIbHON 3aBUCHMOCTH, C HOMOIIBI0 (GOpPMYN U TpaduKoB
noKa3aTeabHOl QyHKIMH;

MCCIIEJOBAaHUE PEATBbHBIX IIPOLECCOB U SIBJICHUMN, TPOTEKAIOIINX TI0
3aKOHAM II0KA3aTeIbHOM 3aBHCHMOCTH, C IIOMOUIBIO CBOMCTB
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MOKa3aTeIbHON (DYHKIIHH.

Jluunocmmuote uenu.

pa3BUTHE AHAIUTHYECKUX CHOCOOHOCTEH W HMHTYHIMH (B XOJE
HAOJII0ICHUS 32 TIOBE/IEHUEM IKCIIOHEHLIMAIbHBIX 3aBUCUMOCTEN);
Pa3BUTHE UCCIIEJOBATEIbCKUX YMEHUN, HEOOXOAUMBIX B OCBOEHUU
OyIymuX TBOPUECKUX MPOQECCHii;

COBEPUICHCTBOBAHUE KYJIbTYPbl BBIYUCIUTEIBHBIX U I'padUUECKUX
JIEUCTBUIA.

JJOTAPUOMUYECKASA ®@YHKIUA

18

Jlorapudmer. CpoiictBa JjorapudmoB. [ecsatuunsie u
HaTypayibHble Jlorapudmel. Jlorapupmuueckas QyHkuus, eé
cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHEHUS.
JlorapudmMuueckne HEpaBEHCTBA.

Ilpeomemnuie yenu:

BBEJICHHE TIOHATHSI JIoTaprudma Jucia;

U3y4eHUEe CBOMCTB JIOTapH(pMOB;

pUMEHEHHE CBOMCTB JorapugpmMoB "
JorapugMUIEcKOro TOKJIECTBA TUIs
Jorapu(MHUUECKUX BBIPAKEHUI BBIYUCICHUSIX;
BBEJICHUE TIOHATUHN JAECATUYHOTO U HATYpaJbHOTO JIorapudma;
npuMeHeHue GopMysbpl  Tiepexoaa JorapupMa K - APYromy
OCHOBAHHUIO JUIsl BBIYUCIICHUS JOrapu(MoB dYHCENT C JIIOOBIMHU
OCHOBaHUSAMH (TIPU UCMOJIH30BAHMH BHIYUCIUTEIBHON TEXHUKH);
BBEJICHUE TIOHATUA Jorapudmuyeckoil GyHKIMHM, H3y4eHUE
CBOMCTB JiorapupmMuieckoil (yHKIIMU U MOCTpoeHue e€ rpaduka;
oOydeHue penieHnIo JorapuMUUecKux ypaBHEHUH, HEPABEHCTB U
UX CHCTeM aHAIUTUYECKUMU U TpaQUuecKUMU METOJaMH,
HAXOXJICHUI0O TOYHBIX U MNPHUOMIDKEHHBIX 3HAYEHUH KOpHEH
YpaBHEHUH.

OCHOBHOTO
YIIPOILEHUS

Memanpeomemmnuwie yenu:

pacHIMpeHre BBIYMCIUTEIBHOIO armapara 3a CY€T MPUMEHEHHUs
CBOMCTB Jnorapu¢pmMoB (3aMeHa BBIUYMCICHUN TMPOU3BEIACHUS H
YaCTHOI'O CTENEHEW Ha BBIUMCIEHUS CYMM M Pa3sHOCTEH
nokasaresei creneHeil);

o0ydeHrne MOJIETMPOBAHUIO PEabHBIX MPOIECCOB, MPOTEKAIOIIUX
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M0 3aKOHAaM SKCHOHEHLHMAJIbHOM 3aBUCUMOCTH, U HMCCIIEJOBAHUIO
CO3JIaHHBIX MOJICIICH C MMOMOIIBIO arapara JorapuMUPOBAHHS,

— OCO3HaHME€ B3aMMOCBS3M MATEMATHKA CO BCEMHU MpeIMETaMU
C€CTCCTBCHHOI'O U TYMAaHUTApHOT'O IUKIIOB.

JIuunocmmuule yenu:

— COBEpILIECHCTBOBAHUE BBIYHMCIUTEIBLHON KYJIbTYPBI;

— pacuiMpeHue CpeicTB M METOJOB IpeoOpa3oBaHU CHMBOJIBHOIO
SA3BIKA,

— paclIMpeHue MPeJCTaBICHUN O B3aMMHO OOpPATHBIX JCHCTBUSX.

Vi

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

26

Panmnannas mepa yrma. IIoBOpoT TOYKM BOKpYr Hawana
koopauHat. OmnpeneneHne CHUHyca, KOCHHYca M TaHI€Hca
yriaa. 3HaKu CHHYyca, KOCMHYCa U TaHTeHCa. 3aBUCHUMOCTb
MEX]y CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJHOTO M TOIO
ke yria. Tpuronomerpuueckue Toxaectsa. CHHYC, KOCUHYC
U TaHreHC yYrioB a U —a. Popmynsl cioxeHusd. Cunyc,
KOCMHYC M TaHreHc ABoWHOro yria. CHHYC, KOCHHYC U
TaHINE€HC T[OJOBUHHOrO yria. PopMmynsl NpPUBEACHHUS.
CymMa u pazHocTh cuHycoB. CymMMa U pa3HOCTh KOCUHYCOB.

Ilpeomemnuie uenu:

— pa3BUTHE TMPEACTABICHUN O MaTeMaTHKEe KaK 4YacTH MHPOBOM
KYIbTYphI, O CIoco0ax OMHCaHUs HAa MATEeMaTHYECKOM S3BIKE, B
YaCTHOCTM B TEPMHHAX TPUTOHOMETPHUHU, SIBIICHUH PEAIBHOIO
MHUpA;

— (¢opMUpOBaHUE MPEJCTABICHUN O MOHATUSAX TPUTOHOMETPHM Kak
MAaTE€MAaTHUYECKUX MOJEINSX, MO3BOJSIOIIUX OMUCHIBATH MPOLECCHI,
n3ydaembie GU3UKOM, SJKOHOMUKOM M IPYrUMHU HayKaMu,

— JaJbHeilllee pa3BUTUE NOHATUS JACUCTBUTENBHOIO 4YHCIA MO-
CPEICTBOM IPEACTaBICHUS B TPUTOHOMETpUYECKOl hopme;

— ¢opMupoBaHHE YMEHHUH OINpeAensTh M HCCIeI0BaTh CBOMCTBA
CHUHYCa, KOCHHYCA, TAHI'€HCa, KOTAHT'€HCa JEHCTBUTEIBHOTO YHUCIIA,
UCIOJb3Ysl OJJHO3HAYHOE COOTBETCTBUE MEXAY TOUYKAMH YUCIOBOU
NPsIMOM ¥ TOUKAMH OKPY>KHOCTH;

— oOyyeHHEe NTPUMEHEHHUIO TPUTOHOMETPUUYECKUX TOXKAECTB MpU
BBIYUCIICHUSX, peoOpa3oBaHUIX TPUTOHOMETPUYECKUX
BBIDQXKEHUI, PpPELIEHWHM  MPOCTEHIIUX  TPUTOHOMETPUUYECKUX
YpaBHEHUH, C UCIIOJIb30BAHUEM JJOKA3ATENbHBIX PACCYKICHUMN.

Memanpeomemmnuvle yenu:

— DpasBUTHE  yMEHUH
JEATEIbHOCTU 10

CaMOCTOSITEIILHO
YCBOCHHIO H

OIIPCACIIATH JA(SA1051
IMPUMCHCHUTIO 3HaHUH
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TPUTOHOMETPUM  KaK  MaTeMaTU4YecKOM MOJEIM  pealbHOMN
JICHCTBUTEIIFHOCTH,

dbopmupoBanue HaBBIKOB y4e0HO-HCCIIeI0BATEIBCKOM
JESTeIbHOCTH, TOTOBHOCTU K IIOMCKY PEIICHUS] MPAKTHYECKUX
3a/1a4;

pa3BUTHE YMEHH OPUEHTHUPOBATHCS B PA3TUYHBIX HCTOUYHHKAX
nH(pOpMaIy, KPUTUUECKH OLIEHUBATH TIOJIYYCHHYIO HH(OPMAITHIO,
IIPUMEHSATH €€ B CBOEH JEATEIBbHOCTH.

Jluunocmmuote uenu.

dbopMupoBaHHe MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH U OOIIECTBEHHOU
MIPAKTUKU;

Pa3BUTHEC TOTOBHOCTH YYallUXCA K CaMOCTOSTEIbHOU TBOpquKOﬁ
JESATEIILHOCTH;

(GbopMHUPOBaHKHE HABBIKOB COTPYJHHYECTBA B IpoIecce y4eOHOM,
y4eOHO-HCCIIE0BATEIbCKOM, 0OIIECTBEHHOM IEATEILHOCTH.

VIlI

TPUT'OHOMETPUYECKHUE YPABHEHUS

19

VpaBHeHHe COSX=a. YpaBHeHune SINX=a. YpaBHeHHe
tgx=a. PemeHune TPUTOHOMETPUUYECKUX ypPaBHCHHH.
[Ipumepsl pelieHHss NPOCTEUIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB.

Ilpeomemmnuie yenu:

BBEJICHUE TIOHSTHI arcsin a, arccos a, arctg a;

BbIBOJ (GOpMyT KOpHEH MPOCTEHIIUX TPUTOHOMETPUUYECKUX
YpaBHEHUH;

oOyueHue PEILICHHUIO TPUTOHOMETPUUECKUX YpaBHEHUH,
CBOSIIMXCA K  anredpandeckuM, pEHICHUI0  OJHOPOIHBIX
OTHOCHUTEIILHO CHHYCA U KOCHHYCa ypaBHEHUM;

oOydeHue pEelIeHUI0 TPUTOHOMETPUUYECKUX YpaBHEHUN METOJIaMH
3aMEHbI HEM3BECTHOTO U PA3JIOKEHUS HA MHOXKHUTEIIH;

3HAaKOMCTBO C METOJIOM OILIEHKH MHOXECTBa 3HAUEHUU JIEBOH U
MpaBoOi YacTeil TPUTOHOMETPUUYECKOTO YPAaBHEHHS;

3HAKOMCTBO CO CMOCO0aMHU pEIIeHHs] TPUTOHOMETPUYECKUX He-
PaBEHCTB.
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Memanpeomemmnoie yenu:.

— pacIIMpeHUE CpPEJICTB MOJETUPOBAHUSL PEATbHBIX MPOIECCOB U
SIBIICHHIA,

— (dopmupoBaHue NpuéMOB TMEpPexoja OT aHAJUTHUYECKOM K Tpa-
¢rueckoif Moienu 1 00paTHO;

— pa3BUTHE ATOPUTMUUYECKOTO U JIOTUYECKOTO MBITIICHNUS,

— COBEpIICHCTBOBAHHWE NPHUEMOB TOYHBIX W MPHUOTUKEHHBIX BbI-
YHCIICHUH;

— 3HAKOMCTBO C MaTE€MaTUYECKUM TOJKOBAHMEM TIIOHSATUS TepU-
OJIMYHOCTH, UMEIOIIET0 BAXKHOE MUPOBO33PEHUYECKOE 3HAYCHNUE;

— 3HAKOMCTBO C (DM3UYECKUMHU SIBIICHUSIMH, OIMCHIBAEMBIMU C
MOMOTIIHIO TPUTOHOMETPUUECKUX YPABHEHHIA.

JIuunocmmuule yenu:

— COBEPIICHCTBOBAaHHE HABBIKOB CAMOKOHTPOJIS,

— Ppa3BUTHE BBIYUCIUTEIHHON U aITOPUTMUYCCKOMN KYJIBTYPHI,

— pa3BHUTHE TBOPYECKOW WHUIIMATHBBI, HUCCIEIOBATEIBCKUX YMEHUH,

CaMOKPUTHUYHOCTH.

VIl IIOBTOPEHUME 21
Pemienne 3amanmii Ha 1mpeoOpa3oBaHHWE  CTENEHHBIX, Ilpeomemmnuvie yenu:
II0Ka3aTCJIbHBIX, J'IOFapI/I(i)MI/I"IeCKI/IXI/I TPUTOHOMETPHUCCKUX — yMETh peuiath 3aJaHus THUIA 1, 5, 9, 10u 11 u3 HEMO EI'D
BBIPAKCHUM. Pemenne MPOCTEUIIINX JINHEHHBIX, (IpOGUIBHEIA YPOBEHB);
KBa/IpaTHbIX, HppalMOHaJIbHBIX, TTOKa3aTC/IbHbIX a — BIIaeTh npuémamu pemieHus 3aaad tuna 13 w3z JIEMO EI'D
norapuMuiecknx - ypapHeHui.  Pemenne  ypapHeHui MOBBIIIEHHOTO YPOBHA C OTOOpPOM KOpHEH W3 3alaHHOTO
MOBBIIIIEHHOT'O YPOBHS CJIO’KHOCTH (kBampaTHBIX,

MOKa3aTeIbHbIX, HPPALUOHATBHBIX, JOTAPUPMHUUECKUX) C
oTOOpOM KOpHEH U3 3aJaHHOTO TPOMEXYyTKa. PerieHue
TPUTOHOMETPHUYECKHUX ypaBHEHUI 0a30BOro u
MOBBIIIIEHHOTO YPOBHEH CII0HOCTH C OTOOPOM KOpHEH M3
3aIaHHOTO TPOMEXYTKa. PelieHne 3amad Ha MPOLEHTHI,
YacTH, JI0JIM, Ha KOHIIEHTPALMI0, CMECH, CIUIaBbl. Pemienue
3aJlaHU Ha BBIYHMCICHUS W MPeoOpa3oBaHUS MO 3aJaHHBIM

MIPOMEXKYTKA.

Memanpeomemnvle yenu:

— YMEHHE CaMOCTOSITEJIbHO OMNpENeNsITh eI CBOero oOydyeHwus,
CTaBUTh U (popmynupoBaTh Ui ceOs HOBble 3amaud B yuébe u
MO3HABATEIbHOW JEATENBHOCTH, Pa3BUBaTh MOTHUBBI U HHTEPECHI
CBOEM MO3HABATEIbHOU JEATEIBbHOCTH;

— YMEHHE CaMOCTOSITENIbHO MIAHUPOBATh IYTH JOCTHKEHHUS LEe, B
TOM 4YHCIIe aJbTepHATUBHBIC, OCO3HAHHO BHIOMpATH HauboIee
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bopmymnam. 3 QeKTHBHBIE CIOCOOBI pemeHus] y4eOHBIX M TO3HABATEIBHBIX
3aza4;
— pa3BuUTHE YMEHUMI CaMOCTOSITEJILHO OCYILIECTBIIATH,
KOHTPOJIMPOBaTb M KOPPEKTUPOBaTh JEWCTBHS B IIpoIEcce
000011eHNs,  CHUCTEMaTU3allMd M paclIMpeHus  3HaHUM,
MOJIyYEHHBIX B OCHOBHOI IIIKOJIE;
— (¢opMHpOBaHHE  yMEHHUH  CAMOCTOSITEIBHO  OCYIIECTBIATH,
KOHTPOJIMPOBaTh M KOPPEKTUPOBATh CBOIO JEATEIBHOCTh IPH
BBIITOJIHEHUM 3aJaHUH.
JIuunocmmuvie yenu:
— (¢opMHpOBaHHE OCHOB CaMOBOCIIMTaHHUS B IMPOLIECCE BBIMNOJIHEHUS
paboT pa3HOTO YPOBHS CIIOKHOCTH;
— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYUIMH, HABHIKOB
CaMOCTOSATEILHON IEITEIbHOCTH.
UTOTrO 136

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIMN3A, 11 kaace

Ne I'naBa/ Conep:kaHue MaTepHaja Koua-Bo | [lesiu o0yuenus
IL./1L. 4acoB
[ TPUTOHOMETPUYECKUE ®YHKIUUA 20

Obnact  ompefeneHUss W MHOXECTBO  3HAYCHHIA
TPUTOHOMETPHUYECKMX (QYHKIUH. YUETHOCTh, HEUETHOCTH,
MEePUOTUYHOCTh TpUTrOHOMEeTpuueckux ¢yHkiuii. CBoiicTBa
by  y=cosx u e€ rpaduk. CpoiictBa (yHKIINMU
y=sinx u e€ rpadpuk. CpoiictBa ¢(yHKIIUU Yy =1tgX u e€
rpa¢uk. OOpaTHbIe TPUTOHOMETpUYECKHUE HYHKIIUH.

Ilpeomemmnoie yenu:

BBEJICHHE TIOHSATHS TPUTOHOMETPHUYECKON (YHKIIUH;
dopMHUpOBaHHE YMEHHH HAaxXOIAWTh O00JAacTh OIpPEHCICHUs |
MHOYECTBO 3HAUCHUH TPUTOHOMETPUIECKUX (DYHKITHIA;

oOyueHue HCCIEeI0OBAHUI0 TPUTOHOMETPUUYECKUX (YHKIUN Ha
YETHOCTh M HEYETHOCTh M HAXOXKJCHHIO TIepro1a (yHKIIHH;
U3y4eHHe CBOWCTB (QyHKIMA Yy=cCcO0SX, Yy=sinx, Yy=1tgX,
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y =CtgXx, oOyueHue rpadpukoB  QyHKIMA U
NPUMEHEHHIO CBOWCTB (YHKUMH NpU PEHICHUH YpaBHEHWH U
HEPABCHCTB.

03HAKOMJICHHE C OOpPAaTHBIMU TPUTOHOMETPUYECCKUMHU (PYHKIHSIMH,
UX CBOMCTBAaMU U TpaprKaMH.

IIOCTPOCHUIO

Memanpeomemmnbwie yenu:

3HAaKOMCTBO C  MAaTEMaTHYEeCKMM  TOJIKOBAHMEM  TMOHSITHS
MEePUOJUYHOCTH, HUMEIOIIET0  BAXXHOE  MHUPOBO33PEHUYECKOE
3HaUYCHHE;

3HAKOMCTBO C (1)I/I3I/I'-IGCKI/IMI/I SIBJICHUAMMU, OIIMCBIBAEMBIMHU C
MOMOUIBI0 TPUTOHOMETPUUYECKUX (PYHKIIUH;

3HAKOMCTBO C CHHYCOMJOM Kak TIpaduKOM TapMOHHUYECKUX
KOJICOaHMIi;

3HAKOMCTBO €  (QoOpMynaMH,  TO3BOJSIOUIMMH  HAXOAWTh
npuONMKEHHBIE  3HAYeHHs SINX W COSX, €  IOMOIIBIO
MHOTOYJICHOB.

Jluunocmmuote ueau.

pacuMpeHue npeacTaBieHuil 0 B3aUMHO OOpaTHBIX AEHCTBUSAX;
pa3BUTHE BBIYUCIUTENBHON, aNrOPUTMUYECKON U rpaduueckoit
KYJIbTYPBI;

pa3BUTHE TBOPYECKON HMHUIIMATHBBI, HUCCIEI0BATEIbCKUX YMEHHH,
CaMOKPUTUYHOCTH.

MMPOU3BOJIHAS 1 EE TEOMETPUYECKHN
CMBICJI

19

[TpousBonnas. [IpousBoanas crenennoit pynkuuu. [Ipasuia

muddepeHIupoBaHUsL. [IpousBoaHbIE HEKOTOPBIX
AJIIEMEHTApHbIX  (DYHKIHIL. I'eomerpuueckuii  cMbICI
MIPOU3BOJHOM.

IIpeomemmnoie yenu:

3aBepleHre (pOpMUPOBAHMS MPEICTABICHUS O Mpeesie YUCIOBOH
II0CJIEZIOBATEIbHOCTH;

3HAKOMCTBO C TMOHATUAMHU THpeAena (QyHKIMM B TOYKE M Ha
0ECKOHEUYHOCTH, M  aCHUMITOTaMH Tpapuka (QYHKIUH, CO
CBOMCTBaMU NpeesioB (QYHKIIHIA;

dbopmupoBaHue Tpa@UUECKOro MpPeJCTAaBICHUS O HENPEPHIBHOCTH
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2SIV

oOyueHue BBISBJICHUIO HENPEPBIBHBIX (YHKIUN C Omnopoil Ha
OTIpe/IeIeHre HETIPEPHIBHOCTU (DYHKIMH (B TOUKE; HA HHTEPBAJIE);
3HAKOMCTBO C IIOHATHEM IPOU3BOAHON (YHKIMU B TOYKE U €€
(U3UYECKUM CMBICIIOM;

dbopMHpOBaHHE HaYyalbHbIX YMEHHUHW HAXOJIUTh IPOU3BOJHBIE
AJIEMEHTapHbBIX (PYHKIUI HA OCHOBE OIpEEIeHHs TPOU3BOIHOM;
BJIAJICHUE IIpaBUJIaMU T hepeHInpoBaHus CYMMBI,
IPOU3BEAECHNUS M  YacTHOro JABYX (YHKIUH, BbIHECEHHUS
MOCTOSIHHOTO MHOKHTEJS 32 3HAK IMPOU3BOJIHOM;

3HAaKOMCTBO C JuddepeHpoBaHueM CI0XKHON (QYHKIMH H
MIPABHJIOM HAXOKJEHUS MPOU3BOIHOM 00paTHON QPyHKUINU;
00y4YeHHE WCTOJIb30BaHUI0 (HOPMYIBI TPOU3BOJHON CTETIEHHON

Gyukiun f (X) = xP s moGoro melicTBUTENBHOTO YKCIa i

dbopMUpOBaHKE YMEHHSI HAxXOJUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX
byHKIU];

3HAKOMCTBO C T€OMETPUUYECKUM CMBICIIOM MTPOU3BOAHON, 0OyUCHHE
COCTaBJICHUIO YpaBHEHHUs KacaTelbHOM K rpaduky (GYHKIHH B
3aJaHHOU TOYKE.

Memanpeomemnuwie yenu:

UCTIOJIb30BaHUE  (DU3MYECKOTO  CMBICTIAa  MPOW3BOJHOW ISt
OTIPEJICIICHUS] CKOPOCTH JIBKCHUS MAaTCPUATLHON TOYKH B TAHHBIN
MOMEHT BpPEMEHH,

YCTAHOBIICHHE CBSI3M MEX]y 3HAYCHHUEM MPOU3BOJHON (yHKIMU B
JTAHHOW TOYKE M TAHTCHCOM YIJla KacaTelIbHOW, MPOBEIEHHON K
rpaduky GyHKIIUU B JAHHOU TOYKE;

dbopMUpoOBaHUEe MOHATHUS Mpeesa MOCIeA0BaTeIbHOCTH MIIOIaAeH

n
MMpaBUJIBHBIX 2" - YIrOJIbHUKOB, BIIMCAHHBIX B OAUH U TOT K€ KPYT.

Jluunocmmuote ueau.

BOCIIMTAHUC TTAaTPUOTU3MA, TOPAOCTH 34 CBOIO POI[I/IHy Ha ITpUMEpPC
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KU3HU U OCATCIBHOCTH OTCUYCCTBCHHBIX y‘-IéHI)IX — MaT€MaTukKoB
(JIobauesckuii H.11.);

— pasBurue abCTpaKTHOTO MBIIUIEHUS, ¢dbopmupoBaHue
MPEICTAaBICHHA O OECKOHEYHO OOJBIIUX M OCCKOHEYHO MAaJIbIX
BECINYNHAX,

- paSBI/ITI/Ie TBOp‘-ICCKI/IX CHOCO6HOCTGI\/'I, I/IHTYI/IIII/II/I, HABBIKOB
CaMOCTOATEILHON NEITEIbHOCTH.

IMPUMEHEHME ITPOU3BOIHOM K
HCCJIEJJOBAHUIO ®YHKIINHN

19

Bo3pactanne wu  yObiBaHHe ~ (QYHKUUU. OKCTPEMYMBI
¢byukuuu. IlpuMeHeHue TNPOU3BOAHONM K IOCTPOEHUIO
rpadukoB ¢yHkimid. Hanbosnbliee 1 HauMeHbIIee 3HAYCHUS
¢byukuun. Beimyknocts rpaduka GyHKIINHM, TOUKH 1eperuoa.

Ilpeomemnuie uenu:

— oOydyeHHe NPUMEHEHUIO JOCTATOYHBIX YCJIIOBHHA BO3pACTaHHS H
yObIBAaHUS I HAXOXKJICHUS IPOMEKYTKOB MOHOTOHHOCTH
byHKIINH,

— 3HAKOMCTBO C TIOHATHSAMH TOYEK JKCTpemMyMa (DYHKIIWH,
CTAllMOHAPHBIX M KPUTHYECKHX TOYEK, C HEOOXOJUMBIMU H
JOCTaTOYHBIMH YCIIOBUSMHU SKCTpeMyMa (pyHKIIHH;

— 00y4eHHe OUCKY (BBIYMCIICHUIO) TOUEK SKCTpeMyMa (pyHKIIHH;

— oOyyeHHe HaX0XJACHHUIO HAauOOJBIIEr0 M HaUMEHBIIETO 3HAYCHUH
(GYHKIMH C TOMOIIBIO TPOU3BOTHOM;

— 3HAKOMCTBO C MOHSATHEM BTOPOW MPOU3BOAHON (yHKIUU u e
(U3UYECKUM CMBICIIOM;

— TMpUMEHEHHUEe amnmapara BTOpPOl MPOU3BOJHON Il HAXOXKACHUS
MHTEPBAJIOB BBITYKJIOCTU U TOYEK Neperuda GyHKINY;

— ¢opMupoBaHUE YMEHUSI CTPOUTH rpaduku PyHKIUNA-MHOTOUICHOB
C TIOMOIIbIO MIEPBOM MPOU3BOAHON M BTOPOU MTPOU3BOTHOM.

Memanpeomemnvle yenu:

— ¢opMupoBaHHE TPEACTaBICHUNH 00 OSKCTpEMaNbHBIX 3aJadax
(3amauax Ha ONTUMU3AIINIO) B HAyKe, SKOHOMHUKE, IPOU3BOJICTBE;

— oOyyeHHWe MeTOAaM  pelIeHus  3afad Ha  HaxO0XICHHE
MHOTOYTOJIbHUKOB ~ HauOOJNbIIEH  MOMAAW, BIUCAaHHBIX B
OKPYXHOCTB;
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— oOyyeHue MeToJaM pelIeHHs] 337ady Ha HaXOXKJICHUE BBICOTHI
KOHyca HamOoyblmero oobéMa, BIUCAHHOTO B cdepy 3aJaHHOTO
panuyca;

— oOyuyeHue MeToJaM peUIeHUs NPUKIAJAHBIX 3a/ay, CBS3aHHBIX C
UCCJIEJIOBAaHUEM XapaKTEPUCTUK IPOLECCOB, MPOTEKAIOIIUX B
¢usuke, OMOJOTMM, XUMHUH, SKOHOMHUKE W HHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YIbTATHI.

JIuunocmnule yenu:

— BOCHHTaHUE NMaTPUOTU3MA, TOPAOCTH 3a cBOl0 PonuHy Ha mpumepe
JKU3HU U JIESTEIIbHOCTH OTEYECTBEHHBIX YUEHBIX — MaTEMaTHKOB
(Yeobrmes I1.J1.);

— pa3BUTHE aHAIUTUYECKUX CIHOCOOHOCTEH M HUHTYUIMU B XOJE
pelieHns 3a/1a4 Ha ONTUMHU3AIIHIO;

— Ppa3BUTHE BBIYHUCIUTEIBHOM, AJITOPUTMHUYECKOW M TpadudecKkoit

KYJIbTYpBHI.
\Y] HUHTEI'PAJI 14
[TepBooOpa3nas. IlpaBuna HaxoXIeHUS TMEPBOOOPA3HBIX. Ilpeomemmnoie yenu:
[Inomane  KpUBONMHEHMHOW  Tpameuud W HMHTErpal. — O3HAaKOMJICHHE€ C  TIOHATHEM  TepBoOOpa3HOH, 0OydeHHE
Brruncnenue unrerpanoB. Beruncnenue miomaneit puryp c HAXO0XJICHUIO nepBooOpazHoit JUTSt CTENEHHOMN u

IIOMOIIBKO HUHTErpalioB. HpI/IMeHCHI/Ie HpOPI3BOI[HOfI u
HHTErpajia K peICHUIO IIPaKTUYCCKUX 3aaa4.

TPUTOHOMETPUUECKUX (PYHKIIUIA;
— O3HAKOMJIGHHE C T[IOHSATHEM MHTETPUPOBaHUA U OOydeHHE

OPUMEHEHUIO TpPaBUJ  UHTETPUPOBAHUS MpPU  HAXOXKICHUU
NepPBOOOPA3HBIX;
— ¢opmupoBaHue TOHATHS KPUBOJIMHEHHOU Tparmeuuu,

03HAKOMJICHHE C TOHATHEM ONpeAeIEHHOTO MHTerpaia, o0ydeHue
BBIUMCIICHUIO IJIOLIAIM KPUBOJIMHEHHON Tpamneuuy B MpOCTEHIINX
cilyyasx.

Memanpeomemmnuvle yenu:

— BbIABJIGHUE (UIYp, OTpPaHUYEHHBIX JAHHBIMU JIMHUSAMH, H
HaXOJXJIeHHeE TuIolaaei 3Tux Guryp;

— TPUMEHEHUE MHTErpaloB Uil  BbIBOAA opMmynbl  00bEMa
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HaKJIOHHOM IIPU3MbI, IUPaMHUIbl, KOHYCAa,
— HNPUMCHCHHUEC UHTCTPAJIOB IAJId PCIICHUA (1)PI3PI‘I€CKI/IX 3aza4,
— pemcHUC 3a4a4 Ha IBHMKCHHUEC C IPUMCHCHUCM NHTCIPAIOB.
JIuunocmmuule yenu:
— Pa3BUTHE BBIYUCIUTEIBHON U AITOPUTMUYECKOH KYJIBTYPBI;
— paclMpeHue NpeaCcTaBICHUN O B3aUMHO OOpaTHBIX ACUCTBUSX.

KOMBHUHATOPHKA.

12

[IpaBuno mnpousBeneHus. IlepecTaHoBKH.
Coueranns u ux csoicrea. buaom HeroroHa.

Pasmerienns.

Ilpeomemnuie yenu:

— OBJAJCHHE OJHUM U3 OCHOBHBIX CpPEJACTB IIOJCYETa YHCIIA
Pa3ITUIHBIX COCMHEHU N (KOMOMHATOPHBIM MIPaBUIIOM
MIPOU3BE/ICHNUSA);

— 3HAKOMCTBO C MEPBBIM BHJIOM COCMHEHUN — MEPECTAaHOBKAMH,

— JIEMOHCTpaI¥s MPUMEHEHHs MPaBUia TTPOU3BEIACHUS TIPH BBIBOJIE
dbopMyIIBI YKCIIa IEPECTAHOBOK M3 N 3JIEMEHTOB;

— BIIQJICHUE TOHATHEM pPa3MEIIeHUus W3 M 3JeMEHTOB 1o N. 3HATh

dopmyny s BerumcmeHHs A - YHCIA pa3MELICHHIT W3 M

3JIEMEHTOB MO N, yMETh MPUMEHSTH €€ NP PEIICHNUH 3a]1ay;
— BJIaJICHUE MOHSATUEM COYETaHHM 6e3 MOBTOPEHMI U3 M IJIEMEHTOB

no n. 3HaHue ¢opMmynsl i BbYMCIeHHs Cp - 4Hcia

BCEBO3MOXHBIX COYETAaHMH M3 M DJJIEMEHTOB MO N, YMEHHE
NPUMEHSTH €€ IPU PEIlIeHUH 3aay;

— YMEHHE pacKIaplBaTh cTeneHb OuHOMa mo (opmyne HrproToHa
OpU HAXOXJICHUH OWHOMHANBHBIX KOA(D(OUIUEHTOB C MOMOIIBIO
TpeyronpHuka Ilackansa. I[IpumeHsTH MOJIydeHHBIE 3HAHUS MPHU
pEeIlIeHUH 3a/au.

Memanpeomemnuvle yenu:.

— 3HAaKOMCTBO C pOXICHHEM KOMOWHATOpPUKA KaK  HayKH,
MO3BOJISIOIIEH aHATM3UPOBATH TOJIOBOJIOMKH M a3apTHBIE UTPBI;

— TpUMEHEeHHWE KOMOMHATOPHBIX METOJOB B CTATUCTHUKE, T'€HETHKE,
JUHTBHUCTHKE, NPU PEIICHUH TPAHCIOPTHBIX 3ajay, MPH CO3JIaHUU
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U JIEKOAMPOBaHUS MHU(PPOB, B UHPOPMATUKE U JIP.

Jluunocmmuule yenu:

— pa3BUTHE aHATUTHYECKUX CIIOCOOHOCTEH U MHTYUIINH;

— UWHTETPUPOBAHWE B JIMYHBIA ONBIT HOBOW, B TOM YHCIE
CaMOCTOSATENIBHO MOJYYCHHOH HH(OpMAITHH.

Vi

3JEMEHTHI TEOPUA BEPOSITHOCTEM

12

CoObrtus. KomOunanum cob6biTiil.  IIpoTHBONONIOXKHBIE
coObITHs. BepostHOCTh cOOBITHA. Cll0KEHHE BEPOSATHOCTEM.
HezaBucumble  coObITHSA. YMHOXKEHHE  BEPOSTHOCTENL.
CraTucTtrueckas BEpOsITHOCTb.

IIpeomemmnuie yenu:

— 3HAKOMCTBO C pa3IMYHBIMH BHWJIaMU COOBITHH, KOMOWHAIIASIMU
COOBITHIA;

— BBEIEHHE TOHATHUS BEPOSTHOCTH COOBITHS (B KIIACCHYECKOM
NOHUMAaHHUN) U O00y4YeHHE HAaXO0XKJIEHUIO BEPOSTHOCTH CIy4alHOTO
COOBITHS ¢ OYEBHIHBIMH OJIATONIPUATCTBYIONUMH HUCXOIAMU;

— 3HAKOMCTBO C TEOPEMOH O BEPOSTHOCTH CYMMBI JIBYX
HECOBMECTHBIX COOBITHII M €e NMPUMEHEHHWEM, B YaCTHOCTU MpH
HAXO0/IEHUU BEPOSTHOCTH MTPOTUBOTIOJIOKHOTO COOBITHS;

— 3HAKOMCTBO C TEOpPEMON O BEpPOSATHOCTH CYMMBI JBYX
MIPOU3BOJILHBIX COOBITHI;

— HHTYUTHBHOE BBEJICHHE NMOHATHS HE3aBHUCUMBIX COOBITHIA;

— oOyyeHHEe HaxOXJCHHIO BEpPOSTHOCTU IMPOU3BEACHUSA JITHOO0T0
YHClla HE3aBUCUMBIX B COBOKYITHOCTH COOBITHH;

— 3HakoMcTBO ¢ (Gopmynoit bepuymim, nparomeii BO3MOXHOCTh
HAXOJWUTh BEPOSITHOCTh Pa3HOOOpPa3HBbIX KOMOWHAIMI COOBITUN B
CepUsX OJHOTUIIHBIX OMBITOB, B KaXJIOM M3  KOTOPBIX
bukcupyeMoe coobITHE INOO0 MPOUCKXOTUT, TMOO HE TPOUCKOIUT.

Memanpeomemnule yenu:

— YMEHUE BBIUUCIATH BEPOSTHOCTU COOBITUN B PEaTbHOM HKU3HU;

— (dopmupoBaHME  TPEACTABICHUH O  MeTojJax  00paboTKu
UH(OpMAIINH.

Jluunocmmuvwle uenu:

— ¢opmupoBaHue MHPOBO33pEHMUS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO HayKH;
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— BOCIMTaHHUE NATPUOTU3MA, TOPAOCTHU 3a cBOrO Pomuny Ha mpumepe
KU3HU U JIEATEIbHOCTH OTEUECTBEHHBIX YUEHBIX — MATEMAaTHUKOB
(MapkoB A.A., JlanmynoB A.M., Konmoropos A.H., Xunuun A.A.,
I'menenxo b.B.);

— pa3BUTHE CIIOCOOHOCTHM M TOTOBHOCTH BECTH JHAJIOT C IPYTrUMU
JOAbMH B MPOIIECCE COBMECTHOM €ATEIbHOCTH.

Vi

CTATUCTUKA

10

Cnyuvaitnele BenuuuHbl. lleHTpanbHble TeHAeHUUU. Mepbl
pasbpoca.

Ilpeomemmnoie yenu:

— (dopmupoBaHHE MOHITHS CIY4ailHON BEJIMYHMHBI, TIPEJICTABICHUS O
pacupeneneHuy 3HAYeHUH JUCKPETHOM CIy4yallHOM BEJIMYMHBI B
BHJIC YaCTOTHOM TaOJIUIIHI,

— BBEACHHE TIOHATHUS TEHEPATbHOM COBOKYMHOCTH W BBIOOPKH,
JIEMOHCTpAIUsl TIPUMEPOB PETMPE3ECHTATUBHBIX BHIOOPOK 3HAUCHUM
CIy4ailHOU BEJIMYUHBI;

— (¢opMupoBaHHE TPEICTaBICHU 00 OCHOBHBIX ILIEHTPAJIbHBIX
TEHACHLMSIX: MOJIe, MEIMaHe, CpeJHee U YMEHHUS UX HaXOIUTh B
y4eOHBIX BBIOOPKaX;

— oOyyeHHe TPEICTaBICHUA O MaTEeMaTHYeCKOM OXUAAHUH H
YMEHHM BBIUUCISATH MAaT€MaTH4YEeCKOE OXKHUJAHUE CIIydalHOM
BEJIMYMHBI C KOHEYHBIM YHUCIIOM 3HAYCHHI;

— BBEICHHE OCHOBHBIX Mep paszdpoca B3HAUYCHUN CIIy9allHOU
BEJIMYMHBI: pa3Max, OTKJIOHEHHE OT CPETHET0, IUCIEPCHIO.

Memanpeomemnuvle yenu:

— pacuiMpeHue CpeacTB MOJCIUPOBAHUS peaJbHBIX IMPOIECCOB H
SIBJICHHI;

— 3HAKOMCTBO C MPUMEHEHHEM 3HAHUU O CIy4YalHBIX BENMYMHAX B
pElIeHNH TPAKTUKO-OPUEHTUPOBAHHBIX 33]1au.

JIuunocmmnuvie yenu:

— paclIMpeHue NPEeACTaBICHUN O YMCIOBBIX MHOKECTBAX;

— pa3BUTHE TOTOBHOCTH K CamM0o00Opa30BaHUIO HA MPOTSHKEHUH Bcel
JKW3HU, KakK YCJIOBHIO YCIEIIHOTO JOCTHKEHMSI TMOCTaBJIEHHBIX
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1eneil B BRIOpaHHOU cepe NesaTenbHOCTH.

Vi

SAK/IIOYUTEJIBHOE ITIOBTOPEHHE KYPCA
AJITEBPBI n HAYAJI AHAJIN3A nrPu
IMOJAIOTOBKE K MTOIOBON ATTECTAIIAM IO
MATEMATHKE

30

Pemrenne npocrenmmx JIMHENHBIX, KBAIPaTHBIX,
palMoHAIBHBIX, TOKA3aTEIbHBIX U JIOTApU(DMHUUECKUX
HEpaBEHCTB. PenieHre HepaBeHCTB MOBBIIIEHHOTO YPOBHS
CJIO’)KHOCTH (KBaJIpaTHBIX, MOKA3aTEeIbHBIX,
MppalMOHANIbHBIX, JIorapudMuieckux). Pemenue cucrem
HEPaBEHCTB TOBBIIIIEHHOTO YPOBHS CJIOKHOCTH
(KBampaTHBIX, TOKA3aTEIIbHBIX, PAIIUOHATHHBIX,
norapudmudeckux). Urenne rpadikoB 3aBUCUMOCTEH,
WHTEpIpeTarus nH(GopMaIum, MpeCTaBICHHON Ha HUX,
yMEHHe JIenaTh BbIBOAbI. MIHTepnpeTanus nHpopMaIui,
MPEACTABICHHON HAa UarpaMmax U yMEHHUE J1eJ1aTh BBIBOJBI.
['eomeTpuueckuii 1 GU3NUECKUA CMBICIT TIPOU3BOTHOM.
[IpuMeHeHre TPOW3BOJHOM K HCCIAEAOBAHUIO (YHKITUH.
Pewrenne 3amau Ha nBwxkeHue. J[BUKEHHE NPOTAKEHHBIX
ten. JIpuxenue mo Boje. CpenaHssi CKOpOCTh. 3ajJayd Ha
MIPOU3BOUTENBHOCTh. Pemienne 3amau Ha Temy: «llonsiTue
BeposATHOCTH. [IpakThueckue 3agayd Ha BBIUYKCICHUE
BepositHocTel.  IIpocredimme mpaBuna W GOPMYIIBI
BBIYMCIIEHUS] BEPOSITHOCTEM». Pelienne 3a1au Ha MpOIEHTHI
C SKOHOMHUYECKUM coJepkaHrueM. MeTopl penieHus 3aaad ¢
napaMmeTrpamu (aHaJIUTUYECKUH, rpa@uueckuii). YpaBHEHUS:

KBaJpaTHLbIC, HppalMOHAJIbHEBIC, IIOKa3aTCJIbHBIC,
JIOFapI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPUYICCKHUC.
Hep adBCHCTBA. KBaApaTHBIC, IIOKa3aTCJIbHEIC,

J'IOFapI/I(I)MI/ILIeCKI/Ie. Pemenue 3agau Ha ACIINMOCTD, 3a71a4 C
OCIIOYHUCICHHBIMH HCU3BCCTHBIMU.

Ilpeomemmnuie yenu:

— yMeTh pemarh 3amanus Ttuna: 1, 2, 4, 5, 7, 9, 10, 11, 12 u3
nemMoHcTpanuonHoit  Bepcun  (JEMO) EI'D  (npodunbHblil
YPOBEHB);

— BIameTh mpuéMaMu pemeHus 3agad tuma 13, 15, 17, 18, 19 wus
JEMO EI'D.

Memanpeomemnule yenu:

— yYMEHHE CaMOCTOSTEIHHO ONPENENsATh IIeM CBOEro OOydeHHS,
CTaBUTh U (popMynupoBaTh Ui ceOs HOBblE 3aJauu B y4uébe u
MO3HABATENIBHON JIeATENbHOCTH, Pa3BUBATh MOTHUBBI U UHTEPECHI
CBOEH IMO3HABATEIBHON IESITEIbHOCTH,

— YMEHHE CaMOCTOATENBHO IJIaHUPOBATh MyTH JOCTH)KEHHUS 1IeieH, B
TOM 4YHCIIe aJbTepHAaTUBHBIE, OCO3HAHHO BHIOMpATh HauboJIee
s dexTuBHBIE CMOCOOBI pPEIICHHS YYEOHBIX M TI03HABATEIbHBIX

3a7a4;

— pa3BUTHE YMEHHI CaMOCTOATENILHO OCYIIIECTBJIATh,
KOHTPOJIUPOBAaTh M KOPPEKTHPOBATh JEWCTBUS B IIpoIEcCe
0000mICHUS,  CHUCTEMaTH3allid W pacIIMpeHUs  3HaHHMH,
MOJIyYEHHBIX B OCHOBHO IIIKOJIE;

— ¢opMupoBaHHE  yYMEHHUU  CAMOCTOSITENIBHO  OCYIIECTBIATS,

KOHTPOJUPOBATh U KOPPEKTUPOBATH CBOK JICSITEIBHOCTb IMpH
BBINIOJIHCHUH 3aJaHHil;

Jluunocmmnvwle uenu:

— ¢opMupoOBaHHE OCHOB CaMOBOCHIHTAHUS B MPOIECCE BBHIMOIHEHUS
paboT pa3HOTro ypOBHS CIIOKHOCTH;

— pa3BUTHE TBOPYECKUX CHOCOOHOCTEH,

HWHTYUIIUHU, HABBIKOB
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CaMOCTOATEILHON NEITEILHOCTH.

UTOT'O

136

I'eomeTpus, 10 knace

Ne I'naBa/ Conep:kanne MaTepuajia Koua-Bo | lesin o0yuenusi
IL/11. 4acoB
[ MMOBTOPEHUE. BBEJEHUE B IIPEJMET 10

TpeyroabHuKH, Kiaccuduranus TPEYrOJIbHUKOB,
3amMeyYareNbHble JIMHUM W TOYKM B  TPEYTOJbHUKE.
PaBHOOEIpeHHBI W PaBHOCTOPOHHUN TPEYrOJBHUKUA HX
cBoiicTBa. OKpY)KHOCTh, BIIMCAaHHAas B TPEYTOJIbHUK,
OKPYXHOCTb, OIIMCaHHAasi OKOJIO TPEYTOJIbHUKA.

PaBenctBo u mopoOue TpeyroiabHuKoB. CpeaHsisi JHUHUA
TPEYroJbHUKA. [IpsiMmoyronbHbIE TPEYTOJIbHUKH.
Tpuronomerpuueckue GyHKIUH OCTpbIX yrioB. [liomans
TPEYroJabHUKA.

YeTbIpEXYroMbHUKH, KIaCCU(PUKAIUSA YeThIPEXYTOJIbHUKOB,
CBOWCTBA U MPHU3HAKHU MapajuiesiorpaMMa, MpsMOYTOJIbHUKA,
KkBajparta, pom0Oa. Tpanenus, cpeHss TUHUS TPATICIIHH.
OKpy»XHOCTb, BIIMCAHHAs B YETBIPEXYTOJIbHUK.
OKpy)XHOCTb, ONHUCaHHasg OKOJO  YEThIPEXYTrOJIbHUKA.
DopmyJIbl IIIOIIAACH YETBIPEXYTOJIBHUKOB.

OKpy»XHOCTb. YTJIbl U OTPE3KH, CBA3AHHBIE C OKPY>KHOCTBIO.
[Ipeamer  crepeomeTpuu.  AKCHOMBI  CTEPEOMETPHH.
Hekortopsie cneacTBus u3 akCUOM.

Ilpeomemmnoie yenu:

cUCTeMaTH3alus 3HaHUW O TPEyroJibHUKaxX, MPUMEHEHHUE CBOWCTB
MeauaH, OMCCEKTPUC, BBICOT JJIS pEIIeHUs 3a/1a4;

BJIQJICHUE TIOHSTHEM «TE€OMETPUYECKOE MECTO TOYEK», YMEHHE
NPUBOJUTH MpUMEpPHbl. YMeHHe (GOpMyIUpoBaTh U JO0Ka3bIBaTh
CBOIMCTBAa W MPU3HAKU PABHOOEIPEHHOTO M PABHOCTOPOHHETO
TPEYrOJIbHUKOB;

YMEHHE JOKa3blBaTh, YTO B TPEYroJbHUK MOXHO BIIHCATh
€MHCTBEHHYI0 OKpPY)KHOCTb M OKOJIO TPEYrojJbHUKAa MOKHO
OTHCaTh €JMHCTBEHHYIO OKPYKHOCTb;

ymeHue (OpMyIupoBaTh MPU3HAKA PAaBEHCTBA M MOA0OHS
TPEYrOJbHUKOB, CBOMCTBA CPEIHEN TUHUY;

YMEHHE BBIPAXKaTh CTOPOHBI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA Yepes3
OJIHY U3 IJaHHBIX CTOPOH U OCTPBIN YT OJ;
yMEHUE BBIBOJUTH (OPMYNIBI  UIs
TPEYTOJIbHUKOB;

yMeHue (GopMyaupoBaTh CBOMCTBA U MPU3HAKU MapajuieorpamMmma,
npsMOYTOJIbHHKA, KBajipaTta u pom0a;

HaXOXIACHUA  ILIOoIIaaun
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— YyYMEHHUE BBIBOAWTH (GOPMYNy I HAXOXKICHHUS JIMHBI CpeIHEel
JUHUU Tpaneluu;

— yMmeHue QGOPMYIUPOBATh YCIOBUS, MPH KOTOPBIX OKPYKHOCTH
MOHO BIIUCATh B YETHIPEXYTOJIBHUK U ONUCATh OKOJIO HETO;

— YyYMEHHE BBIBOJUTH (QOPMYNIBI IUIOMIQNEH TPSIMOYrOJIbHUKA,
KBaJipara, napajienorpamma, pom0a, Tpaneru;

— yMmeHue (GopMynupoBaTh M JIOKAa3bIBaTh TEOPEMBI O BIHCAHHBIX
yriax, o0 yrie Mexay KacaTeJIbHOM W XOpIol, 00 OTpe3kax
MEPECEKAIOIINXCSl  XOpJ, O KBaJpare KacaTelbHOW. YMeHue
BBIBOJUTH (DOPMYJBI JIT BBIYUCICHUS YIJIOB MEXKIY JIBYMS
CEKYIIMMHU, TPOBEAEHHBIMU U3 OJTHON TOUYKH,

— yMEHHE MEePEYUCISITh OCHOBHBIE (DUTYpPHI B MPOCTPAHCTBE (TOUKA,
npsiMasi, II0CKOCTh), (OPMYIUPOBATh aKCHOMBI 00 MX B3aHMHOM
PaCIoJIOKEHUN W WUTFOCTPUPOBATH 3TH aKCHOMBI MIpUMEpamMu U3
OKpY>Kalollle Cpeibl;

— yMmeHue QOopMyIHpOBaTH M JOKa3bIBaThb TEOpPEMY O IUIOCKOCTH,
MPOXOSIIeH Yepe3 MpsMyI0 M HE JeXKallyl0 Ha HEW TOYKy, U
TEOpPEMY O IUIOCKOCTH, MPOXOIAIICH uepe3 ABE MEepPEeCeKArOINecs
MpsIMBIE.

Memanpeomemnuwie yenu:

— IOATOTOBKA K TIPHUMEHEHMIO 3HAaHUM 10  IUIAHUMETPHUH,
MOJYYEHHBIX B OCHOBHOHM IIKOJIE, K H3YYEHHUIO CTEPEOMETPHUH,
TPUTOHOMETPUH, MATEMATUYECKOTO aHAIN3A;

— pa3BUTHE YMEHUI CaMOCTOSTEIIbHO OCYIIECTBJIATh,
KOHTPOJIUPOBaTh U KOPPEKTUPOBATh JIEUCTBHUS B IMPOLECCE
000011eHus,  CHCTeMaTU3allud W paclIMpeHus  3HaHUH,
MOJIYYEHHBIX B OCHOBHOM LIKOJIE;

JIuunocmmnuvie yenu:

— cucTeMaru3anusi 3HaHUM 10 IUJIAHUMETPUHM, TIOJIyYCHHBIX B
OCHOBHOHM  mikonie, i 3()(PEeKTUBHOTO OCBOCHHUS  Kypca
CTEepeOMETPUU U ycrmemHod nmoarotoBku k EI'D mo mpodunbHoi
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MaTeMaTHKe;

pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHUIO HA MPOTSDKEHHH BCEH
KU3HU, KaK YCIOBHIO YCHEIIHOTO JOCTHKEHHS IIOCTaBICHHBIX
1eJield B BRIOpaHHOU chepe NesaTeIbHOCTH

pacimmpeHue NpeACTaBICHUH 00 aKCMOMAaTHYECKUX IMOCTPOCHUSIX
reoMeTpuH (Hay4yHOU Teopun).

MAPAJUIEJIBHOCTH ITPSIMBIX U INIOCKOCTEM

16

[TapannensHOCTH
(mapannenbHble
napajyuiebHOCTH

NpSAMBIX, TNPAMOM W IUIOCKOCTH
mpsiMblE B TPOCTPAHCTBE, TMPHU3HAK

MPSIMBIX B POCTPAHCTBE).
[TapannensHOCT HOpsIMOM W TUIOCKOCTH.  B3anmmHoe
pacnosioxKeHue MPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaroniyecs: npsMble. YTIJIBI C COHalpaBiICHHBIMU
CTopoHaMH. B3anmHOe  pacrosnoxeHue  MpsIMBIX B
MPOCTPAaHCTBE. YTroia Mexay mnpsmbiMu. [lapamienbHbie
miockoct.  CBOMCTBAa  MapajUIeNbHBIX  IUIOCKOCTEM.
Terpasap. Ilapamnenenunen.  IloctpoeHue — cedyeHui
TeTpadpa U napajieienuneaa.

Ilpeomemmnoie yenu:

(dbopMUpOBaHNE MOHATHS NMAPAIEIBbHBIX MPSIMBIX B IPOCTPAHCTBE,
J0Ka3aTCJIbCTBO TCOPEMBI O ITAPAJIJICIBbHBIX ITPAMBIX;
dhopMUpPOBaHKE TIPEICTABICHHS O BOBMOXKHBIX CIIy4asiX B3aUMHOTO
PaCIOJIOKEHUS MPSIMOM U TIIOCKOCTH;

JI0Ka3aTeJIbCTBO YTBEPKIACHUN O TMApPaUICIbHOCTH MPSAMON H
MJIOCKOCTH (CBOMCTBA M MPU3HAK);

dbopMupoBaHUE MPEACTABICHUI O BO3MOMXHBIX CIIydasX B3aMHOTO
PAaCIOJIOKEHUS JBYX MPSMBIX B IPOCTPAHCTBE;

BBEJCHHUE MOHATUSA CKPEIIMBAIOIIMXCSA NPSIMBIX, JT0KA3aTEIbCTBO
TEOPEMBI, BBIPAKAIOMIEH MPU3HAK CKPEIIMBAIOIIMXCS MPAMBIX, U
TEOpEMBbl O  IUIOCKOCTH, HPOXOJAIIEd uepe3 OJHYy U3
CKPELIMBAIOIINXCSA NMPSAMBIX NapajuIeNIbHO IPYTOU MPsSIMOM;
BBEJCHUE IIOHATHS COHANPABJICHHBIX Jy4eil, J0Ka3aTelIbCTBO
TEOpEMBI 00 yriax ¢ COHANpaBICHHBIMU CTOPOHAMU;
dbopmupoBanue MOHATUSA napajuieIbHbIX
JI0Ka3aTelIbCTBO  YTBEPXKIEHUA O T[pU3HAKE U
napajieabHbIX MJI0CKOCTEMH;

dbopMupoBaHUE MPEACTABICHUN O TeTpadpe U Mapalielenumese,
JEMOHCTpalMsl Ha uepTexkax U MOJENSAX UX DIEMEHTOB,
n3o0pakeHne HTUX (Uryp Ha pHUCYHKaX, WIUTIOCTpaLUs C HUX
MIOMOILBIO PA3JIUYHBIX CIIy4aeB B3aUMHOI'O PACIIOJIOKEHUS IIPSIMBIX
U IUIOCKOCTEH B IIPOCTPAHCTBE, IOKA3aTENIbCTBO YTBEPKIACHUSA O
CBOMCTBAX NapaJljIelenunesa,

IJIOCKOCTEH,
CBOMCTBax
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— BBEICHHC IIOHSTHUS CCUCHUsS, IOCTPOCHHE CCUCHUH TeTpadpa
(mapasnenenurnena), aHadu3 BO3MOXKHBIX BHJIOB  CEUCHUI,
3HAKOMCTBO C METOJAMH ITOCTPOCHUS CCUCHUH.

Memanpeomemmnoie yenu:

— YMEHHE pacro3HaBaTh HA YEPTEKAX, MOJCIAX U B peaTbHOM MHUPE
reoMeTpudeckue GUryphl 1 Teia (MHOTOTPAHHUKHU), IPUMEHSTh UX
CBOMCTBA Ipu MOACIIMPOBAHUHN B €CCTCCTBCHHO-HAYYHBIX o0acTax.

Juunocmmnule yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHHS M MBIIUICHUS TPH
N3YUYCHUHU MHOTOTPAHHUKOB U UX CEUEHUU.

NEPIEHIUKYJISIPHOCTbD ITPSIMBIX U
IMJIOCKOCTEM

18

[TepnenqukynsipHbIe psIMbIE B IIPOCTPAHCTBE.
[TapannensHble MpsMbIe, MEPIICHINKYISIPHBIE K TIOCKOCTH.
[Ipyu3Hak nOEepHEeHIUKYIIPHOCTA TMPSAMOA U TUIOCKOCTH.
TeopeMa o0 TpsAMON, NEPHEHIUKYIIPHOU IIIOCKOCTH.
PaccTrosinne or ToukM 10 MmIOCKOCTH. Teopema o TpEx
MEPICHANKYISIpaX. YTOJd MEXIYy NPAMOM M TUIOCKOCTBIO.
JByrpanubiii yrois. llpu3zHak nNepneHIUKYISIPHOCTH ABYX
IJTIOCKOCTEH. [IpsamoyrosbHbIi napasuiesienumnes.
Tpéxrpannblii yroy. MHOTOTpaHHBIN YToJI.

Ilpeomemmnoie yenu:

— JI0Ka3aTelbCTBO TEOPEMBI, BBIPKAFOIICH MIPU3HAK
NEPIEeHIUKYIAPHOCTH TpPSIMOM M IJIOCKOCTH, U TEOPEMBbI O
CYLIECTBOBAaHMHM U €AMHCTBEHHOCTH MPSAMOM, MpOXOAsIIel yepes
JAHHYIO TOUKY U MEePIEeHANKYISIPHYIO JaHHON MJIOCKOCTH;

— peuleHue 3a/a4 Ha BBIYKCICHHE U J0Ka3aTeIbCTBO, CBA3aHHBIX C
NEPIEeHIUKYISIPHOCTHIO MPSAMOI U TIIOCKOCTH;

— BBEJCHHE MOHATHUS MEPICHIUKYIsApa U HAKIOHHOM K TJIOCKOCTH,
INPOEKIMHA HAKJIOHHOM, pAcCTOSHHUA: OT TOYKH 0 IUJIOCKOCTH,
MEXIy NapajuleIbHBIMH IUIOCKOCTAMHU, MEXAY MapajuieIbHON
IPSIMON U TUIOCKOCTBIO, MEXKIY CKPELIUBAIOLIUMUCS MPSIMbBIMU;

— JI0Ka3aTeIbCTBO TEOPEMBI O TPEX MEPIEHIUKYIsApaxX U MPUMEHEHHE
e€ mpu peleHuy 3a/1ay;

— BBEJCHHE MOHATHUS OPTOrOHAIBHON MPOEKIUU TOUYKHU ((PUTYpHI) HA
IJIOCKOCTH;

— BBEJCHHE MOHITHS YIJla MEKy NMPSMOMN U MIOCKOCTHIO;

— BBEACHHME TMOHATUS JBYTPAaHHOTO  yIrja, €ro M3MEpeHus,
00BsICHEHHE, YTO TaKO€ Yrol MEXIy IepeceKaronuMucs
IJIOCKOCTSIMU U B KaKUX IMpeJesiax OH U3MepseTcs;
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— (opmupoBaHue TpEACTAaBICHHUS O B3aUMHO NEPHEHIUKYISPHBIX
IJIOCKOCTSIX, JI0Ka3aTeNIbCTBO TEOPEMBI 0 MIpU3HAKe
NEPIEeHIUKYISAPHOCTH JBYX INIOCKOCTEH;

— olpezaeseHue NPSMOYTOJIbHOIO MapajljiesieuIeaa, 10Ka3aTeabCTBO
YTBEP>KJICHHM O €ro CBOMCTBAX;

— BBEIEHHE TIOHATHS MHOTOTPAaHHOTO yriia  (TpEXTpaHHOTO),
JI0KAa3aTeNbCTBO YTBEPKACHUS O TOM, YTO KaXKIbIH MJIOCKUM Yros
TPEXTPAHHOTO yIJIa MEHBIIE CYMMBI IBYX JPYTHX IUIOCKHX YTIJIOB,
U TEOPEMBl O CyMME IUIOCKHUX YIJIOB BBIITYKJIOIO MHOTOTPAHHOIO
yria.

Memanpeomemnuwie yenu:

— YMEHHE paclo3HaBaTb Ha uepTekax M B pPEaJbHOM MHUDE
napajuiesibHble u MepIEeH UKy pHbIE TUTOCKOCTH,
CKpEeIlMBAIOIINECs U MEepeceKaroluecs MpsiMble, ONPEeNaTh Yo
MEX1y MPSMOH U IIIOCKOCTHIO;

— YMEHHUE pacro3HaBaTh Ha YEpPTEKaxX, MOJCIAX U B pealbHOM MHpE
reomMeTpudeckre (GpUrypsl U Tena (MHOTOTPaHHUKH), IPUMEHSTHh UX
CBOMCTBA MPU MOJICTMPOBAHUH B €CTECTBEHHO-HAYYHBIX 001aCTAX.

JIuunocmmuule yenu:

— Ppa3BUTHE MNPOCTPAHCTBEHHOTO BOOOpPaXEHHs] U MBILUICHUS MPH
W3Y4YE€HUU MHOTOTPAaHHHUKOB.

MHOI'OI'PAHHUKH

12

[lonarue muororpannuka. IIpusma. ['eomerpuueckoe Teo.
Teopema Diinepa. [IpoctpancrBennas Teopema I[ludaropa.
[Iupamupa. IIpaBunbHas nupamuga. YcedéHHas upaMuza.
[loctpoenne  ceueHUid  NHPaAMHUL. Cummerpuss B
npoctpancTtBe. lloHsATHE TMPaBUIBHOTO MHOIOTPAHHUKA.
DNeMEeHTbl CUMMETPUH NIPABUIIBHBIX MHOTOTPAaHHHUKOB.

Ilpeomemnuie yenu.

— BBEJCHHE IMOHSATHS MHOTOTPAHHUKA, €r0 3JEMEHTOB, BBIITYKJIOIO
MHOTOI'PaHHHUKA, TPUMEPHI MHOTOI'PAHHUKOB;

— BBEACHHE TIIOHATHUS T'€OMETPUYECKOTO Teja, J0Ka3aTeIbCTBO
TeopeMbI Diliepa JUIsl BBITYKIbIX MHOTOTPAaHHUKOB;

— BBEJCHHE TMOHATHUS TPU3MBI (MPSAMOMN, HAKIIOHHOHM, MPaBUIBHOI),
M300pakeHue MPU3MbI Ha PUCYHKE;

— omnpejAeneHNe NOHATHS IUIONMAIs MOJHOM (OOKOBOI) MOBEPXHOCTH
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IPU3MBI,
BBIBOZ  (opMynaBl  IUIOMIAAM  OPTOTOHAIBHOM  MPOEKIUH
MHOTOYI'OJIbHUKA U J0Ka3aTeJbCTBO IPOCTPAHCTBEHHOM TEOPEMBbI
[Tucgaropa;

BBEJICHUE TIOHATHI: NHUpaMUaa, YCeYEHHas MUpaMuAa, WX
AJIEMEHTOB;

omnpenelieHne  IUomaau  MojaHoM  (OOKOBOM)  HOBEPXHOCTH
NUPaMU/IbI, YCEYEHHOW MTUPaMUIbI;

BBEJICHHE TMOHATHS TPABWIBHONH NHPAMHUJIBL, JOKa3aTEIbCTBO
YTBEPKACHUIM 0 cBOMCTBaxX €€ OOKOBBIX pEdep, OOKOBBIX IpaHel U
TEOpEMBbl O TUIOMIAAd OOKOBOM TIOBEPXHOCTH TMPABUIBHOU
UPaMUJIBI,

pellieHre 3a7jad Ha BBIYMCIIEHHWE M JI0KA3aTeJIbCTBO, CBSA3AHHBIX C
NUpaMHIaMu, 331a4 Ha MOCTPOEHUE CEYSHHU I MUpaMHUI;
OTpeNeNieHne TOYEK, CHMMETPUYHBIX OTHOCUTEIBHO TOYKH
(IpsiIMOM, TUIOCKOCTH), IIeHTpa (OCH, TUIOCKOCTH) CHMMETPUHU
burypsr;

BBEJICHUE TIOHATUSI MHOTOTPaHHHKA, MPAaBUIILHOIO MHOTOTPAaHHUKA,
JI0Ka3aTeNbCTBO, 4TO HE CYIIECTBYET MIPaBUIIHLHOTO
MHOTOTpaHHHMKA, TPaHSMHU KOTOPOTO SIBJISIFOTCSl MpaBUIIbHBIE N-
YrOJIbHUKU NpU N>6, BUIABl NPAaBUIbHBIX MHOTOIPAaHHUKOB HX
3JIEMEHTHl CUMMETPHH.

Memanpeomemmnuwie yenu:

JEMOHCTpals MpuUMepoB Quryp, oOIajaomux 3IeMEeHTaMU
CUMMETPUHU B UCKYCCTBE, apXUTEKType, TEXHUKE, IPUPOJIE;

YMEHHE Paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM MUPE
reoMerpuueckue GUrypsl u Tena (MHOTOTPAaHHHUKH) MIPUMEHSTh UX
CBOMCTBA MPU MOJICTUPOBAHUH B €CTECTBEHHO-HAYYHBIX 007IaCTAX.

Jluunocmmuote uenu.

pa3BUTHUC TIPOCTPAHCTBCHHOTO B006pa)KeHI/I$[ U MBIIUJICHUA IIpU
N3YUCHUH MHOTOTPAHHUKOB,
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BOCIIUTAHHME 3CTETUUECKON KYJIBTYpPbI IIPU U3yYEHUH U300pakeHU
IIPaBUJIbHBIX MHOTOIPAHHUKOB.

IHOBTOPEHHUE

12

Pemrenne 3amau Ha Tembl: «lIpaBunbHas nupamupa, €€

aneMeHThl»; «lIpaBunbHas TpeyrojapHas nupamuga, €€
JJIEMEHTBI»; «[IpaBunbHas YeThIPEXYTOJIbHAS
(mectuyronpHas) nupaMmuia, e€ aneMeHtol»; «llpusma u eé
anemeHTsl. [Ipsamas npusma. IlpaBunbHas  mpusma.

[IpaBunbHas TpeyroJyibHas npusmay; «llapamnenenunen, ero
aneMeHThl. [IpsmoyronsHbli napamuienenunen. Kyo.»

Ilpeomemmnuie yenu:

yMETh pemiaTh 3aJaHus Tuna 6 U3 JEeMOHCTPAIIMOHHOW BEpCUU
(AEMO) EI'D (mpoduibHbIif ypoBEHb);

yMETh pemiaTh 3aJaHus TUMa 8 W3 JEMOHCTPAIIMOHHOW BEPCUH
(AEMO) EI'D (mpodunpHbIi ypOBEHb) O NHUpaMHaX, MPU3Max,
napajuiesenuneaax, Kyoe;

BIIQJICTh TpUEMAMU pEIIeHUs 3a/Jad  Ha JIOKa3aTelbCTBO U
Bblunciienne tuna 14 u3 JIEMO EI'D o TpeyrojbHbIX TUpaMHaaX,
0 MUpaMHIax, IpU3Max, mapajiesienurnenax, Kyoe;

BIIQJIETh TpUEMAMHU pEIIeHUs 3aJad  Ha JIOKa3aTelbCTBO U
BeIunciienne Tumna 16 uz J[EMO EI'D.

Memanpeomemnuwie yenu:

YMEHHE CaMOCTOSITENIbHO OIPENeNATh e CBOETrOo OOy4YeHHS,
CTaBUTh U (POpMyIUpOBaATH I ce0s HOBBIC 3amayu B yué€be u
MIO3HABATEIBHOM JEATENbHOCTH, Pa3BUBATh MOTHUBBI M WHTEPECHI
CBOCH NIO3HABATEIILHOM JCATEIBHOCTH;

YMEHHUE CaMOCTOSATENILHO IJIAHUPOBAThH MYTH JIOCTUXKCHHUS LIEJICH, B
TOM 4YHCJIe albTEPHATUBHBIC, OCO3HAHHO BBHIOMpATh HamWOOJEe
s dexTuBHBIE CMOCOOBI PEIICHHS YYEOHBIX M TI03HABATEIbHBIX
3aj1ay;

pa3BUTHE YMEHHH CaMOCTOSITEIILHO OCYIIECTBIISTh,
KOHTPOJIUPOBaTh W KOPPEKTUPOBaTh JICHCTBHS B Ipolecce
000OIICHUsI,  CUCTEMaTH3allMd W  PACHIMPCHUS  3HAHHIA,
MIOJIYYeHHBIX B OCHOBHOM IIIKOJIC;

dbopMUpOBaHME  YMEHHUH  CaMOCTOSITENIBHO  OCYIIECTBISTS,
KOHTPOJHMPOBaTh U KOPPEKTUPOBATh CBOIO JEATEIBHOCTh IMPH
BBITIOJTHEHUH 33/IaHU;

Jluunocmmuvwie uenu:
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— (dopmMupOBaHHE OCHOB CAMOBOCIHMTAHHS B MPOIECCE BBIMOTHEHUS
paboT pa3HOro YpOBHS CIOXKHOCTH;

— pa3BI/ITI/Ie TBOpLIeCKI/IX CHOCO6HOCTCﬁ, HUHTYWUIUU, HaBBIKOB
CaMOCTOSTEIIBHON ACATCILHOCTH.

UTOTO

68

I'eomerpus, 11

RJIacc

Ne I'naBa/ Conep:kanne MmaTepuajia Koua-Bo | lesin o0yuenusi
IL/11. 4acoB
[ OUJINHAP, KOHYC U LIAP. 14

[Tonstne umnuuapa. Ilnomans MOBEPXHOCTH UMIMHIpA.
[Tonstue konyca. Ilnomaab TOBEPXHOCTH  KOHYcCA.
VYceuénnsriit konyc. Cdepa u map. BzanmHoe pacronoxeHue
chepsl u 1IockocTH. KacarenpHass miIocKocTh K cdepe.
[Tnomane cdeprl. Bzaumuoe pacnonokenue chepsl U
npsmoii.  Cdepa, BhoucanHas B HWIMHIPUYECKYIO
noBepxHocTh.  Cdepa, BoucanHass B KOHHYECKYIO
moBepxHOCTh. CedyeHHs] UUIMHIPUYECKON TOBEPXHOCTH.
CedeHus KOHUYECKOM MMOBEPXHOCTH.

Ilpeomemmnoie yenu:

— BBEICHHE  TNOHITHUA  LWJIMHAPUYECKOW  TMOBEpPXHOCTH, €&
oOpasyromeid M OcCH, W300paKEHHE UWIMHApPAa W €ro CeueHUs
MJIOCKOCTBIO, MIPOXO IS IIeH qyepes OCb, MJI0CKOCTBIO,
MEPIECHANKYIISIPHOM K OCH;

— ompejeneHUe MIOWAA OOKOBON MOBEPXHOCTH LMJIMHJIPA, BBHIBOJ
dbopMynbl ISl BBIYMCIIEHUST OOKOBOM M TOJHON TMOBEPXHOCTH
HUWIHH]IPA;

— BBEJCHHE MOHATUS KOHUYECKOW MOBEPXHOCTH, €€ 00pa3yrouux,
BEepPIIMHBI U OCH, H300paKEHHWE KOHyca U €ro Ce4YCHHUs
IIOCKOCTBIO, IPOXOsIei qyepes OCb, IJI0CKOCTBIO,
NEePIEeHIUKYISIPHOM K OCH;

— ompeAenieHUE MOHITHS IUIOMIAIM OOKOBOW MOBEPXHOCTH KOHYCA,
BbIBOA  (OpMynbl Ul BBIYMCIEHHS OOKOBOM M IOJIHOM
MOBEPXHOCTHU KOHYCA.

— BBEJCHHE TMOHATUA YCEUYEHHOTO KOHYCa, BBIBOJ (hopMynbl i
BBIUHMCIICHUS IUIOMAQAXM OOKOBOW U  TMOJHONW TOBEPXHOCTH
YCEYEHHOI'0 KOHYCA;
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— ompexaeneHue cepsl U mapa, uX IEHTPa, paanyca, TiaMeTpa;

— HCCJEJI0BaHUE B3aMMHOTO PACIOJIOKEHUsI chepbl U IUIOCKOCTH,
JI0KA3aTeJIbCTBO TEOPEMBI O CBOWCTBE M NPHU3HAKE KacaTEIbHOU
IUIOCKOCTH;

— BBEACHHE TMOHATHUS «IUIOMAAb chepb», BBIBOA (POPMYIbI s
BBIYUCIICHUS TUIOIIAAH CepHI;

— HCCJeI0BaHUE B3aMMHOTO PACIIONIOKEHUS CPephbl U TPSIMOIA;

— BBEACHHE TIOHATUS CQEpbl, BIUCAHHON B IMIMHAPUYECKYIO
(KOHUYECKYI0) TIOBEPXHOCTb;

— HCCJIEIOBAaHUE  BO3MOXHBIX  CEUEHHM  [WIMHAPUYECKOW U
KOHHMYECKOW ITOBEPXHOCTH;

— pemieHWe 3a7ad Ha BBIYUCIICHHE IUIOMIAd OOKOBOM M TMOJHOU
MOBEPXHOCTH IWJIMHAPA, KOHYCa, YCEUEHHOTO KOHYca, chephl U
B3aUMHOT'0 X PACIOJIOKECHHUS.

Memanpeomemnuwie yenu:

— YMEHME pacno3HaBaTh HA YEPTEkKax, MOACISAX U B PEAIbHOM MUPE
reoMeTpuueckrue GUTYpsl W Tella BpAIICHHs, NPUMEHSITh UX
CBOMWCTBA MPU MOJCIIUPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JIaCTSX;

Juunocmmuoie yenu:

—  pa3BUTHE NPOCTPAHCTBEHHOTO BOOOPAKCHHS M MBIIUICHUS TIPH
W3yYCHHH TEJ BpalCHUsI.

OBBbEMBI TEJ

16

[Tonsitue 06bEéMa. O6BEM IPSIMOYTOJIBHOTO
napaiuienenunena. O6uéM npsimoit mpusmbl. O6bEM
uuinHapa. Berurcnenue 00bEMOB TN ¢ TOMOIIBIO
unTerpana. O6bpéM HakJIOHHOH npu3Mbl. O0BEM MUPaAMUIBI.
O6béM konyca. O6bEM mapa. O6BEMBI IIAPOBOTO CErMEHTA,
IIApOBOTO CJI0A U IapoBoro cekropa. Ilnomans chepsr.

Ilpeomemmnuie yenu.

— BBeleHHME TMOHATUA 00bEMa Ten, (GOpPMYyIMPOBKA, OCHOBHBIE
CBOIcTBa 00BEMOB M BBIBOJ C MX MOMOLIbIO (hopMysabl 00bEMa
IPSMOYTOJIBHOTO MapaJulesenuIesa;

— omnpeneneHue U Gopmyna o0béMa NPSAMOM NPU3MBI, LWIMHIPA,
HAKJIOHHOM NPU3MBbI, IMPaMHU/bI, KOHYCa, YCEUEHHOW MUpPaMUIbl U
YCEUEHHOTO KOHYCa, pEIICHNE 3aay;

— JI0Ka3aTeJIbCTBO TeopeMbl 00 00béMe mapa W ¢ e€ MOMOIIbIO
BBIBOJI (JOPMYJIBI IJIOHIA U cepbl, 00bEMOB IIAPOBOTO CErMEHTA U
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1IapOBOI0 CEKTOPA, PEIICHHE 3a4a4.

Memanpeomemnuvle yenu:

— YMEHHME MOJEIMPOBATh pPEAJIbHBIE CUTyallUH, HCCIEI0BATH
IIPOCTPAHCTBEHHBIE MOJENH, HHTEPIPETUPOBATh IOJY4YECHHBIN
pe3ynbTar;

— pa3BUTHE CIOCOOHOCTEH K CaMOCTOSITEILHOMY IOMCKY METOJIOB
pelIeHHs] MpakTUYEeCKUX M MPUKIATHBIX 3a7ady, [pUMEHss
W3Y4YEHHBIE METO/IBI.

Juunocmnule yenu:

— Ppa3BUTHE MNPOCTPAHCTBEHHOTO BOOOpPaXEHHsS] U MBILUICHUS MpPH
W3YYEHUU TEJ BPALLECHHUS.

BEKTOPBI B TIPOCTPAHCTBE

[Tonstue BekTopa. PaBeHcTBO BekTOpoB. CrloXeHUE |
BbIYMTaHHE BEKTOpoB. C(CyMMa HECKOJBKHX BEKTOPOB.
YMHOXKEeHHEe BeKTopa Ha uucio. KommsiaHapHble BEKTOPHI.
[IpaBuno nmapamienenunena. Paznoxkenne BeKTopa Mo Tpem
HEKOMIIJIaHAPHBIM BEKTOPaM.

Ilpeomemmnoie yenu:

— BBEJCHHE MOHSATUS BEKTOPA, €0 JUINHBI, KOJUIMHEAPHBIX U PABHBIX
BEKTOPOB;

— (dopmMHUpOBaHHE TPEICTABICHUNA O JCHUCTBUAX CIIOKEHUS W
BBIUMTAHUSA BEKTOPOB, MX CBOMCTB, BBEJEHHUE IIpaBUiIa
TpeYroJbHUKa U MpaBujia napauienorpamma,;

— BBEICHHE OINEpaluii CI0KEHHUS HECKOJbKUX BEKTOPOB H
YMHO>KEHUSI BEKTOpa Ha YMCIIO, MPaBUjIa MHOTOYT OJIbHHKA,

— ompeAeneHHWE  KOMIUIAHApHBIX  BEKTOPOB,  JI0KA3aTeJIbCTBO
VTBEpXKACHUSI O TMpPHU3HAKE KOMIUIAHAPHOCTU TPEX BEKTOPOB,
MIPABUJIO MapaliesenuIesa;

— JI0Ka3aTeIbCTBO TEOPEMBI O PA3I0KEHHUH JIF00OTO BEKTOPA MO TPEM
JTAHHBIM HEKOMIUIaHAPHBIM BEKTOPaM, pPelIeHHe 3a/1ay.

Memanpeomemnuvle yenu:

— yYMEHHUE IPHUMEHSTh BEKTOPHBIA METOJ MpPU PEUIeHHH (PU3NIECKUX
3a/1ay4;

— yYMEHHME NPUMEHSATh BEKTOPHI, ONepalMy HaJ HUMH, UX CBOWCTBA
IPU MOJICTMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.
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Jluunocmmuote ueiau:

paclIMpeHUe MPEICTABICHUNA O BO3MOYKHOCTSIX MAaTEMAaTHYECKHX
METOJIOB B Pa3JIMIHBIX 00JIACTSIX.

METO/J KOOPJAUHAT B ITPOCTPAHCTBE.
ABUKXEHUSA.

14

[IpsMoyronpHass cucTeMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopnunatel BekTtopa. CBs3b MeXay KOOpAMHATAMU
BEKTOPOB M KOOpJMHaTamu Touek. [Ipocreimne 3amaun B
KOOpJuHaTaX. YpaBHEHUE cepbl. YToll MEKIy BEKTOpaMH.
CkansipHOE TIPOM3BEJICHUE BEKTOPOB. BbIumclieHHE yrioB
MEXAY NPSMBIMU U IJIOCKOCTSIMU. YpPaBHEHHE IUIOCKOCTH.
HenTtpanbHas cummetpusi. OceBasi CHMMETpHs. 3epKajibHas
cumMmerpus. [lapamnensHpiii meperoc. IIpeoOpasoBanue
moao0us.

Ilpeomemmnuie yenu:

BBEJICHHE TMPSIMOYTOJIbHOW CHCTEMBI KOOPJMHAT B MPOCTPAHCTBE,
ompeiesieHne KOOPAUHAT TOYKH U BEKTOPA;

JI0OKa3aTeJIbCTBO YTBEPXKACHUSI O KOOPAMHATAX CYMMBI U Pa3HOCTH
JIBYX BEKTOPOB, O KOOpJIMHATAX MPOU3BEACHUS BEKTOpA HA YHUCIIO,
0 KOOpJMHATaX BEKTOPA;

BBIBOJI ()OPMYJIBI TSI HAXOXKICHUSI KOOPJAMHAT CEpeANHBI OTPE3Ka,
JUTMHBI BEKTOPA, PACCTOSTHUS MEXIY ABYMS TOUKAMU;

BBIBOJI YPaBHEHHS c(pepbl JaHHOTO paauyca C IEHTPOM B JaHHOU
TOYKE;

ompe/ieJIieHHe yria MEeXIy BEeKTOpPaMH, CKaJsIpHOTO MPOU3BEICHUS
BEKTOPOB, TOKA3aTEIbCTBO YTBEPIKJICHUS O €r0 CBOKCTBAX;
ompe/ieNIeHre yrila MEXIy ABYMS MPSMBIMU M yTjia MKy TPSIMOM
Y TJIOCKOCTBIO C TIOMOIIBIO CKAISIPHOTO MPOU3BEICHUS BEKTOPOB;
dbopMUPOBaHKWE TIOHATHUS YPAaBHEHHUS TUIOCKOCTH, TMPOXOJISIISH
yepe3 JaHHYI0 TOUKY NEPIEHANKYIISIPHO JaHHOMY BEKTODPY;
dbopMUPOBaHHE YMEHUW HAxXOJUTh PACCTOSHUE OT TOYKH JIO
IUIOCKOCTH,

MIPUMEHEHHUE BEKTOPOB K PEIICHUIO T€OMETPUUSCKUX 3a]1aY;
(dbopMHUpOBaHKE MPECTaBICHUS 00 OTOOPAKCHUH IMPOCTPAHCTBA Ha
cebs, paccMOTpeHHE ciydas, KOrjJa OTOoOpakeHHe Ha3bIBaeTCs
JBIDKCHHEM IPOCTPAHCTBA;

ONpe/esieHue TOHATUM: IEHTpaJibHasT CUMMETpHs, OcCeBasd
CUMMETpHs, 3€pKalbHasi CHUMMETPUS U MapajuielbHBIM NEPEHoC;
000CHOBaHME TOTO, YTO 3TU OTOOPaKEHUsSI MPOCTPAHCTBA Ha CeOs
SIBIISTFOTCS IBM>KCHUSIMU;
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— BBEICHHME TIOHATUS LEHTpaJbHOE MO0A00ME (FOMOTETHS) H
npeoOpa3oBaHue TOMO0MS, PACCMOTPEHHUE CI0CO0a BBEACHHUS
NOHATUS TOJNOOHBIX (UIYp B TPOCTPAHCTBE C TOMOIIBIO
npeoOpa3oBanus ~ TMOAOOWs,  NPUMEHEHHE  JIBIDKCHUH |
npeoOpa3oBaHuil MOAOOUS IPU PEIICHUU TEOMETPUIECKUX 3a/1a4.

Memanpeomemmnuwie yenu:

— pa3BUTHE YMEHHMH HCIOJB30BaTh METOA  KOOPIWUHAT  JUIS
BBIUMCIICHUS WM HaXOXIeHHS oO0BbEMa mapaienenumnena u
TETpadpa, 3aJaHHBIX CBOUMH KOOPAMHATAMH;

— (opmupoBaHWEe yMEHHI HAXOIUTh PACCTOSHUS OT TOYKH [0
TUTIOCKOCTH M PACCTOSTHHSI MEXKIY CKPEIIUBAIOMIMMHUCS TPSIMBIMH,
3aJJaHHBIMH B CICTEME KOOpHMHAT;

— pa3BUTHE YMEHHH HCIOJB30BaTh METOJ KOOPIWHAT B pEIICHUHU
NPUKIIAIHBIX 32/1a4.

JIuunocmmuuie yenu:

— pa3BUTHE CIOCOOHOCTEH K CaMOCTOSITETLHOMY TOHMCKY METOJIOB
pellleHrs MPAKTUYECKUX U TMPUKIAAHBIX 33/7a4 C MPUMEHEHUEM
M3YYEHHBIX METOJIOB;

— OCO3HaHHE B3aUMOCBSI3M MATEMaTUKU C JPYTUMU MpeaMeTaMH
€CTECTBEHHO-HAYYHOTI'0 U TYMaHUTAPHOTO ITMKJIOB.

SAK/IIOYUTEJIBHOE IIOBTOPEHHUE _
I'EOMETPUMU 1TPH IOAT'OTOBKE K HTOI'OBOU
ATTECTAIIMUA 11O MATEMATHUKE.

18

Pemenne 3amau mo Tteme: «llunuHAp, €ro 3IEMEHTHI.
[Tnomans moBepxHocTH  munuHApay; «Konyc, ero
aneMeHThl. [lnomanp moBepxHocTu Konyca»; «Cdepa u
map, ux snaemeHTsl. [lnomanes cdeper u 00BEM MmIapay;
«[Inomans moBepxHOCTH NpuU3Mbl. OOBEM TPUMBLY,
«O0BEM mMIHMHIpa U KOoHycay; «/3MeHeHHe MIomamn u
o0véma Qurypel Tpu  U3MEHEHHH €  pa3MEepOBY;
«[eomerpuss Ha kjeryaToir Oymare», «TpeyroibHUKY,

Ilpeomemmnuie yenu.

— yMeTh pemiath 3afanus tTana 3, 6, 8 uz JJIEMO EI'D (npodunbHsiii
YpOBEHB);

— BiIaIeTh mnpuéMamMu pelIeHus 3aJad Ha J0Ka3aTeIbCTBO U
Bbruncienue Tuna 14 u 16 uz JIEMO EI'D.

Memanpeomemnvle yenu.

— YMEHHE CaMOCTOSITEIbHO OMpPENeNsTh IEeN CBOEro oOydeHwus,
CTaBUTh U (popmynupoBaTh Ui ceds HOBbIE 3a7aud B yuéOe u
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«[lapanmnenorpamMmm», «lIpsiMOYroiapHHUK, KBaapar, poMO»,

«Tpaneuus», «OKpYyKHOCTb U KpyI»,
OTMCAHHBIE OKPYKHOCTH.

«Brcanuele u

MO3HABATEJILHOU JESATEIHLHOCTH, Pa3BHUBaTh MOTHUBBI U HHTEPECHI
CBOEH MO3HABATEIILHOU e TEIHLHOCTH;

— yYMEHHE CaMOCTOSITEIbHO TUIAHUPOBATH ITYTH JOCTHXKECHHS 1EJeH, B
TOM 4YHCIIE albTepHATUBHBIC, OCO3HAHHO BHIOMpATH Haubosee
3pPEeKTUBHBIE CIOCOOBI pelICHHs] Y4EOHBIX W ITO3HABATEIHHBIX
3a/1ay4;

— pa3BUTHE YMEHHI CaMOCTOSITEIIbHO OCYIIECTBJISTh,
KOHTPOJIUPOBAaTh U KOPPEKTHPOBATH JEUCTBUS B IIpoliecce
000011eHNs,  CHUCTEMaTU3allud W paclIMpeHus  3HaHUM,
MOJTYYCHHBIX B OCHOBHOM IIIKOJIE;

— (dopmupoBaHHME  yYMEHHH  CaMOCTOATENBHO  OCYIIECTBIISTH,
KOHTPOJIUPOBAaTh M KOPPEKTUPOBATh CBOKO JIEATEIHLHOCTh TIPHU
BBITIOJIHCHHUH 3aJIaHUM;

JIuunocmmuwie yenu:

— (¢opMHpOBaHHE OCHOB CaMOBOCIHTAHHUS B MPOIECCE BBHIMOIHEHUS
paboT pa3HOTro ypOBHS CIOKHOCTH;

— pa3BUTHE TBOPYECKUX CHOCOOHOCTEH, WHTYWULIMH, HAaBBIKOB
CaMOCTOSITEIbHOMN €ATEIbHOCTH.

UTOoro

68
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COI''TACOBAHO

[Iporokoa 3aceganus
METOHYECKOTO 0OhCINHEHUS
yuutenent mareMatuku Ne 1
oT 20 rona

noAnuch pykosoaurenst MO O.1.0.

COI''TACOBAHO

3amectuTenb qupekTopa no YBP

TOAITUCH

20

d.N1.0.
roga
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