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Ilnanupyemble pe3yJbTAThl OCBOCHUS Y4e€0OHOI0 NMpeaMeTa
«MaTeMaTuKa»

JIMYHOCTHBIE Pe3VIbTAThHI 00VUEHMSI:

— 1) TI'paxkaaHckoe BOCIHHTAHHE: TOTOBHOCTHIO K BBINOJHEHHIO OOS3aHHOCTEH
FpaKJaHWHA WM peaju3allli €ro IpaB, MPEACTABICHHEM O MaTeMaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS  PA3JIMYHBIX CTPYKTYp, SBJICHUH, MpOLEAyp TIPakJaHCKOTO
obmecTBa (BBIOOPHI, OMIPOCH U TI. ).

— 2) Ilarpuornyeckoe BocnuTaHue ¥ (OPMUPOBAHME POCCHIICKONH HIEHTHYHOCTH:
IPOSIBJIEHUEM HHTEpeca K IPOIUIOMY W HACTOSILEMY POCCHUICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHWEM K JIOCTHUKEHHUSIM POCCUUCKMX MATEMaTUKOB M POCCHICKOMN
MaTEMaTUYECKON IIKOJbl, K HCIIOJIB30BAHUIO 3THUX JOCTH)KEHHH B JIPYrMX HayKax U
MPUKIATHBIX chepax.

— 3) JlyxoBHO-HpPaBCTBEHHO€ BOCHUTAHWE JleTeli Ha OCHOBE POCCHHCKHX
TPAAULUOHHBIX IEHHOCTelH: TOTOBHOCTHIO K OOCYKIEHHIO ATHYECKUX MpobiieM,
CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUW HAayKH, OCO3HAHUEM BaKHOCTH
MOpPaIbHO-3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO.

— 4) DcreTHYecKoe BocnHTaHHe (NMPUOOIIEHHE JeTell K KYJIbTYPHOMY HACJIENMIO):
CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaT€MaTHYECKHX
O0OBEKTOB, 3a/Jay, pEHICHUN, pPACCYyKICHUI; YMEHUIO BHUJCTh MaTeMaTHYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE.

— 5) IleHHOCTH HAYYHOIr0 MO3HAHUS (MOMYJISIPU3ALMs HAYYHBIX 3HAHUH CPeIu JieTei):
OpHUEHTAIlMe B JIeATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, IPUPOJbI U OOIIECTBA, TOHUMAHHEM
MaTeMaTHYeCKOM HAyKH Kak c(epbl UeI0BEUYECKOM AesITeIbHOCTH, ITAOB €€ pa3BUTHS U
3HQUUMOCTHU JUIsl Ppa3BUTHUS LIMBUIM3ALMU; OBJIAZICHUEM SI3BIKOM MaTeMaTHKU U
MaTEMaTUYECKONM  KyJbTypOll Kak CpeICTBOM IIO3HAaHMsS MHpa; OBJIAJCHHEM
IPOCTEHIIMMY HaBbIKaMH MCCIIEI0BATENbCKON e TEIbHOCTH.

— 6) ®usnyeckoe BocnUTaHHE, (opMUPOBaHHE KYJbTYPbl  3/I0POBbS U
HMOIMOHAIBHOTO 0JIarONOIy4Hs: TOTOBHOCTBIO NPUMEHATh MaTeMaTHYeCKUEe 3HAHUS B
MHTEpecax CBOETO 3/I0pOBBS, BEJEHHUS 3/10pOBOT0 00pa3a KHM3HM (340pOBOE MUTAHUE,
cOaraHCUPOBAHHBIN PEXXUM 3aHATUH U OT/bIXA, PETYJIsIpHas

— (¢usnyeckas AaKkTUBHOCTb); C(HOPMHPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTro K€ MpaBa JPyroro 4eaoBeKa.

— 7) TpynoBoe BocniuTaHue u npogeccHoHAIbHOE CaMOOIpeieeHne: YCTAaHOBKOW Ha
AKTUBHOE Y4acTHE B PEIIEHUHU IPAKTHUUYECKUX 33a/a4 MaTEMAaTUYECKOW HaIlpaBJIEHHOCTH,
OCO3HAHHEM BaKHOCTH MaTeMaTH4eCKOro o0pa3oBaHUs HA MPOTSKEHUU BCEU KUZHU JUIS
YCIIEMIHOM TMpOo(ecCHOHANBHONW JEATENbHOCTH M pa3BUTHEM HEOOXOAUMBIX YMEHHH;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM HHIUBUAYAIBHON TPACKTOPHUH OOpa30BaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

— 8) DkoJsiornyeckoe BOCIMTAHME: OpPUCHTAIMEH HA NPUMEHEHHE MAaTEMaTHYECKUX
3HaHMW JUIs pelleHus 3ajad B 00JacTH COXPAHHOCTH OKpPYXKAIOIIEeH Cpelibl,
IUTAHUPOBAHMS TOCTYIIKOB M OLEHKH MX BO3MOXKHBIX IIOCJIEICTBUHN AJI OKpYXKaroulleu
Cpellbl; OCO3HAaHHMEM IJIOOABHOTO XapakKTepa 3KOJOTMYECKHX MpodiieM M IMyTed ux
peleHusl.

JInaHOCTHBIE pe3yNbTaThl, 00ECIEUNBAIOIINE aIallTAI[UI0 00YYAIOIIerocsl K U3MEHSIOIUMCS

YCJIOBHSIM COLIMAIIBHON U IPUPOIAHOU CPELBL:
TFOTOBHOCTBIO K JECHCTBUSAM B YCJIOBHUSX HEONPEICIEHHOCTH, IOBBIILICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX



Jrofiel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIIUU U3
OIbITa IPYTHX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAaHWW, B TOM YHUCIE (OPMYIHUPOBATH HICH,
HOHATHS, TUIIOTE3bl 00 O0BEKTAX U SABJICHUSAX, B TOM YHCIE PaHee HE U3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK

BBI3OB,

TpeOyroIMii KOHTPMEp, KOPPEKTHpPOBaTb IPUHMMAEMbIE PEIICHUS U JEHCTBUS,

bopMyIUpOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

JIMYHOCTHBIE PE3yabTATHI 00YUEHUS:

dbopMupoBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO HAYKU;
(dbopmMHpOBaHHE OCHOB CAMOBOCITUTAHHUS B MPOLIECCE BHIMOIHEHUS Pa0OT Pa3HOTO YPOBHS
CJI0KHOCTH;

pa3BUTHE TBOPYECKHX CIIOCOOHOCTEW, MHTYHMIIMHM, HAaBBIKOB CaMOCTOSITEIIbHOMN
JIeATCIIbHOCTH;

dopMupoBaHue TpeOOBATETBLHOCTH K IOCTPOCHUIO CBOMX  BBICKa3bIBaHUM U
OTIPOBEPKEHUIO0 HEKOPPEKTHBIX BhICKA3bIBaHHI, YMEHHE OTJIMYATh TUIIOTE3Y OT (DaKTa;
BOCIIMTAHUE TNAaTPUOTHU3MA, TOPAOCTH 3a CBOIO PoauHy Ha mnpuMepe XKHU3HU H
JESTEIbBHOCTH OTE€UYECTBEHHBIX YUYEHBIX — MAaTEMATHKOB;

pa3BUTHE TOTOBHOCTU K CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEW JKM3HU KaK YCIOBUIO
YCIENIHOTO TIOCTHXKEHUS TOCTABIICHHBIX I1eJiel B BRIOpaHHOU cdepe NesTeNbHOCTH;
pa3BUTHE CIOCOOHOCTU ¥ TOTOBHOCTU COTPYIHUYATh U BECTU AUAJIOT C IPYTUMHU JIOIbMU
B IIPOLIECCE COBMECTHOM JeSITeNbHOCTH;

pa3BUTHE AHATMTUYECKUX CIIOCOOHOCTEM H MHTYyHIHH (B Xo0ja€ HaOMIOJeHHUS 3a
MOBE/IEHNEM HKCIOHEHIINAJIbHBIX 3aBUCUMOCTEN);

paciIMpeHue MpeIcTaBIeHU 0 B3aMMHO OOpaTHBIX JICUCTBUAX;

pa3BUTHE BBIUYUCIUTEIHHON, AITOPUTMUIECKON U TpadUiIeCcKOr KyIbTYpHI;

0CO3HaHHBII BbIOOp Oynymie mpodeccun U BO3MOXHOCTEH peain3aluu COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB; OTHOIIEHHUE K MPOPECCHOHATBLHON JeSTEIIbHOCTH KaK BOZMOKHOCTH
y4acTusi B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAIIMOHATBHBIX
npo0Jem;

MHTETPUPOBAHUE B JIMYHBIA OINBIT HOBOM, B TOM YHCJE CAMOCTOSITENBHO MOJY4YEHHOU
UHpOpMaLIUH.

MeTanpeaMeTHbIE Pe3VJbTAThI 00 VUEHHU .

YMEHHME CaMOCTOSITEJIbHO  OMNpEAeNsTh 1LEeIM CBOEro OOy4yeHus, CTaBUTh U
dopmynupoBath s ceOs HOBbIE 33/7a4M B y4u€Oe U IMO3HABATEIbHOH JesTEeIbHOCTH,
pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH I103HABATEIBHON JAESTEIBHOCTH;

YMEHHE CaMOCTOATEIbHO IUIAHUPOBAaTh IYyTH JOCTHXKEHUS ILeNeld, B TOM 4YHCIIEe
albTepHATUBHbIE, OCO3HAHHO BBIOMpaTh Haubosiee 3(PQPEKTUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U M03HABaTEIbHbIX 33/1ay;

pa3BUTHE YMEHUI CaMOCTOSTENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH
JIedcTBUsl B Tpolecce OOOOIIeHMS, CHUCTEMaTH3allid ¢ PACIIUPEHUS 3HAHHH,
MIOJIyYEHHBIX B OCHOBHOM LIKOJIE;

dbopMupOBaHHE YMEHHIl  CaMOCTOSITEIbHO  OCYILECTBISATh, KOHTPOJIHMPOBATH U
KOPPEKTUPOBATh CBOIO JAESITEILHOCTD ITPH BBIIOJHEHUH 3aaHHI;

OBJIQICHUE YCTHBIM M NHCbMEHHBIM MAaTEMATUYECKUM SI3bIKOM, HPUMEHHMBIM IpHU
U3y4EHHUH IIPEIMETOB €CTECTBEHHO-MAaTEMATHYECKOT 0 IUKJIA;



— (opMupoBaHre YMEHMI SICHO M TOYHO HM3JIaraThb CBOIO TOYKY 3PEHHUS KaK YCTHO, TaK H
HNUCbMEHHO, TPAMOTHO MOJIb3YSACh SI3bIKOM MAaTEMaTHKH;

— YCBOGHHME YHHMBEPCAJIbHBIX MHOXECTBEHHBIX IOHSATHM, NPUMEHHUMBIX MJIs CO3/aHus
MoJieIel pa3IMyHbIX SBJICHUH IPUPO/IbI, OOIIECTBEHHBIX SIBICHUIA;

— pa3BUTHE JIOTMYECKOTO MBIIUIEHUSI UM  HUCCIENOBATEIbCKUX  YMEHMM; yMEHHUH
00OCHOBBIBAaTh CBOM BBIBOJIBI, (hOPMYJIHPOBATH OTPHUIIAHUS BBICKA3bIBAHHM, MPOBOJUTH
JI0Ka3aTeNbHbIE PACCyKICHUS;

— pa3BUTHE CIIOCOOHOCTEW K CAMOCTOSITEIIbHOMY IOMCKY METOJIOB PEIIEHUS MTPAKTHYECKUX
Y IIPUKJIAJHBIX 33/1a4, IPUMEHS U3YUYEHHbIE METO/IbI;

— pa3BUTHE KPUTUYHOCTU MBILIUICHHS B IPOLIECCE OLIEHKU U MHTEpIpeTaluu HHPOpMaLuy,
[10JIy4a€MOM U3 pa3IMYHbIX HCTOUHUKOB;

— OCO3HaHUE B3aMMOCBSI3M MaT€MaTHKU CO BCEMU NpPEAMETaMHM €CTECTBEHHO-HAYy4YHOTO U
I'YMaHHUTapHOI'O IIUKJIOB;

— YMEHHUE MpOJYKTUBHO OOLIATBCS M B3aUMOJCICTBOBATH B IIPOLECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3HMIWU JPYTUX YYAaCTHHKOB AEATENBHOCTH, 3()()EeKTHBHO
pasperiatb KOH()IUKTHI;

— YMEHHE HCIIOJIb30BaTh CPEICTBA WH(POPMAIMOHHBIX U KOMMYHHUKATUBHBIX TEXHOJIOTHUN
(MUKT) B pemeHnH NOCTaBIEHHBIX 33aqad C COONIOJEHHEM HOPM HMH(GOPMAIIMOHHON
0€30I1aCHOCTH, IPABOBBIX U AITUYECKUX HOPM;

— HCCIEAOBAaHUWE pEAIbHbIX SBJICHMM M IPOLECCOB, MPOTEKAIOMIMX [0 3aKOHaM
MOKa3aTeIbHOIN 3aBUCUMOCTH, C TIOMOIIIBIO CBOWCTB IMOKA3aTEIbHON ()YHKIIHH;

— paclIMpeHHe BBIYMCIUTEIBHOIO ammapara 3a Cu€T NPUMEHEHHs CBOMICTB JorapupmMoB
(3aMeHa BBIYMCICHUH NPOM3BEAECHUS M YAaCTHOTO CTENeHEeHl Ha BBIYMCICHHUS CyMM H
pa3HoCTel nokasaresei crenexei);

— oOydeHHe MOJETUPOBAHUIO pEAIbHBIX IPOLECCOB, MPOTEKAIOIIUX IO 3aKOHaM
HKCIMOHEHIIMATIBHOW 3aBUCUMOCTH, M HCCIEIOBAHUIO CO3JAHHBIX MOJEIEH C IOMOILBIO
anmnapara JIorapu(pMUpOBaHNUS;

— Ppa3BUTHE YMEHMHM CaMOCTOSITEJIBHO ONPENENATh LENH JEATEIBHOCTH IO YCBOEHHUIO U
NPUMEHEHHUI0O 3HAaHUW TPUTOHOMETPUM KaK MAaTeMaTH4YeCKOW MOJIENH peabHOU
JNENCTBUTEIBHOCTH;

— 3HAaKOMCTBO C MaTE€MaTHYE€CKUM TOJKOBAaHUEM IMOHATHUS NEPUOAMYHOCTH, HWMEIOILIEro
Ba)KHOE MUPOBO33PEHUECKOE 3HAYCHUE;

— 3HAKOMCTBO C  (U3WYECKUMHU  SIBICHUSMM,  ONHUCHIBAEMBIMH C  ITOMOIIBIO
TPUTOHOMETPUYECKUX YpaBHEHUII;

— YMEHHE NPUMEHSTH aIredpanvyeckre MeTo/Ibl B pEIIeHUH FeOMETPUUECKUX 3a/1a4;

— YMEHHE  MHTEpPIPETUPOBATH  PEIIEHUS  HEKOTOPhIX  anredpamdyeckux  3ajaad
reoMeTpuYecKUMU o0pa3amu;

— YMEHHME paclo3HaBaThb Ha yepTeXax, MOJENSIX U B PEaIbHOM MHUpPE I'€OMETPUUYECKUE
¢urypel u Tena (MHOTOTPAHHUKH), NMPHUMEHSATh MX CBOWCTBA NMPHU MOAEIHUPOBAHUU B
€CTECTBEHHO-HAYUHBIX 00JIaCTAX;

— YMEHHE MOJEIUPOBATh PEAJIbHBIE CUTYALMHU, UCCIEN0BATh IPOCTPAHCTBEHHBIE MOJEIN,
UHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTar.

HDCZIMCTHBIC pPE3VJAbTAThI oﬁvqeﬂml
B pesynbrare u3ydeHus Kypca ajredpsl M MaremMaTHdeckoro anaamsa B 10-11
KJIaccax ydarnecs JOJDKHBI:




3HATh MOHATUE JIEUCTBUTEILHOIO YKCIIa KaK pe3yibTaTa BHICTPAUBAHUSI HAYYHOU TEOPUU
NEHUCTBUTENBbHBIX ~ YHCEel ~ HAa  OCHOBAaHMM  TMOHSATHS  Tpelena  YUCIOBOM
MOCIIeI0BATEIbHOCTH;

BIIAJICTh MMOHSATHEM CTETICHU C JIEUCTBUTEIIbHBIM IMOKAa3aTEIeM KaK OCHOBBI ISl U3yUYEHUs
CTENEHHOM, MOKa3aTeJIbHOH U JIorapu(PpMUIECKON (YHKITHA;

MIPUMEHSATh CBOMCTBA CTENEHU C JACHCTBUTEIBHBIM MOKA3aTeIeM MPU MOJCIUPOBAHUU U
M3YyYEHUU MAaTEMaTUYECKHX MOJEJIC, OMUCHIBAIOIIMX IPOLECChl C HUCIOJIb30BAHUEM
CTEMEHHU C ACHCTBUTEIbHBIM MTOKA3aTEIIEM;

BJIAJICTh MOHATUEM CTETIEHHOW (QYHKIUH Y = xP, p#1, dopmymupoBars e cBoiicTBa B
3aBHCUMOCTH OT 3HAYCHHS JACHCTBUTEIHLHOTO YHCIA P U CTPOUTH TpaduKH;
dopMynupoBaTh ONpeAeNcHUs OOpaTHOW M CIOKHOW (YHKLMH, 3HaThb YCJIOBUE
00paTuMOCTH (PYHKIIUH;IIPUBOIUTH IPUMEPHI B3AaUMHO OOPATHBIX U CIIOKHBIX (PYHKITHIA,
(GopMynupoBaTh ONpEAETCHUS PABHOCWIIBHBIX YpPaBHEHWH, HEPaBEHCTB, CHCTEM
YPaBHEHHUM, YpaBHEHUH — CJICICTBUM;IIPU PEIICHUH YPAaBHEHUM BBIIIOJIHATH TOJIBKO TE
npeoOpa3oBaHus, KOTOpPbIE HE NMPUBOAST K IOTEPE KOPHEH, a MpU PELICHUN HEPABEHCTB
OCYILECTBIISATh TOJIBKO PABHOCHUJIbHBIE IPEOOPA30BaHMUS;

pelaTe HMppalMOHAIBHBIE YPAaBHEHUS M CHUCTEMBI, COAEpXKallUe HppalMOHAIbHbIE
YPaBHEHUS;

dbopMynupoBaTh OINpeAeNeHHEe MOKa3aTelbHOW (PYHKIMH y:ax, a>0 a#l u
BBIBOAUTH €€ CBOICTBA B 3aBUCUMOCTH OT 3HaueHuda a>10<a<l crpouts
rpadukuy;

BJIa/IETh OCHOBHBIMH CIIOCOOAMU pELIeHMsI TOKA3aTeIbHbIX YpaBHEHUII;

peliaTh noKa3aTejlbHbIe HEPABEHCTBA HA OCHOBE CBOWCTB MOHOTOHHOCTH I1I0KAa3aTEIbHON
(GYHKIIMH, CUCTEMBI TOKa3aTeNbHBIX YPAaBHEHUN U HEPABEHCTB;

dbopmynupoBaTh omnpeaesaeHue jorapupma yuciaa, 3HaTh OCHOBHOE JIOrapu(pMHUUECKOe
TOKJECTBO, NMPUMEHATh OCHOBHOE JIOTapU(PMUYECKOE TOXKAECTBO K BBIYMCICHUAM H
PELICHHIO MTPOCTEUIINX JIOTapu(PMUIECKUX YpaBHEHU];

IPUMEHATh OCHOBHBIE CBOMCTBA JIOrapu(MOB AJisi MpeoOpa3oBaHUs JOrapupMHUUECKUX
BBIPAKECHMUI;

dbopMynupoBaTh OMNpeeeHue JeCATUYHOIO U HaTypalbHOro Jjorapu@ma;BbIBOAUTD
dopmynny mepexoja K HOBOMY OCHOBAHMIO;NIPUMEHATH (POpMyNy mepexoaa K HOBOMY
OCHOBAHMIO Ui BBIYMCICHHMS 3HAYEHUH U TpeoOpa3oBaHUs JOrapUPMHUECKUX
BBIPAKECHMUI;

GopmymupoBaThk onpenenenue yorapupmmdeckord ¢pynkmuu Y =log, X, a>0, a#1l u

BBIBOJUTH €€ CBOWCTBAa B 3aBHCMMOCTH OT 3HaueHud a a>1,0<a<l , crpoutsb

rpaduku jorapuMuiaeckoit pyHKIUY;

JIEMOHCTPUPOBATh NMPHUMEHEHHE CBOMCTB JIOTapu(MUIECKON (YHKIUU TPU CpaBHEHHUH
3HaYeHUH BBIPAKEHUH M pElICHUHM MNPOCTEHIINX JOrapu(PMUYECKHX YPaBHEHUH H
HEPaBEHCTB;

penaTe pazauyHble JIOTapU(PMUYECKHEe YPAaBHEHHS W HUX CHUCTEMBI C HCIIOJIb30BAHUEM
CBOWCTB JIorapu()MoB 1 OOIIMX METOJIOB PEIICHUS YpaBHEHHUIA;



pemats JjorapuMUUecKHe HEpPaBEHCTBA HAa OCHOBE CBOWCTB Jorapu(MuUecKoi
byHKIINY,

UMETh TMPEACTABICHUE O MOHSATUSX TPUTOHOMETPUU KaK MAaTeMAaTHUYECKUX MOJEISX,
MO3BOJIAIOIIMX ONHMCHIBATh MPOILECCHI, M3ydaeMmble (U3UKOH, SKOHOMHKOW U JIPYTHMMHU
HayKaMUu;

YMETh ONPEJEATh U UCCIIEIOBATh CBOWCTBA CUHYCA, KOCUHYCA, TAHT€HCA U KOTAHTE€HCa
JNEMCTBUTENBHOTO YKCJIA, MCHOJb3ysl OJHO3HAYHOE COOTBETCTBHE MEXKIY TOYKAMU
YUCIIOBOM MPAMOM M TOUKAMU YHCIIOBOM OKPYKHOCTH;

NPUMEHSTh TPUTOHOMETPHYECKHUE TOXKIECTBA MPU BBIUUCICHHSIX, NPeoOpa3oBaHUSX
TPUTOHOMETPUYECKUX  BBIPAXKEHUM, PEIICHUH MPOCTEHIINX TPUTOHOMETPUUYECKHUX
ypaBHEHUM;

BJIaACTh NOHATUIMU arcsin a, arccosa, arc tga ;

BBIBOJIUTH (POPMYJIbI KOPHEH MPOCTEUIINX TPUTOHOMETPUYECKHX YpaBHEHHIISIN X =a,
cosx=a, tgx=a,

pemaTh TPUTOHOMETPUYECKHE YpaBHEHHWS, CBOIAIIMECS K anreOpamyecKkuMm, U
OJIHOPOJIHbIE YPaBHEHUSI OTHOCUTEIBHO CUHYCA U KOCHHYCA;

pelarh TPUrOHOMETPUUYECKHE YPAaBHEHUSI METOJaMH 3aMEHbI IEPEMEHHOM U Pa3IoKeHUs
Ha MHOXUTEIH;

IIPUMEHATHh METOJI OLICHKH JIEBOM U NTPaBOM YacTe TPUTOHOMETPUUECKOTO YPaBHEHMUS,
BJIaJIETh CIIOCOOAMU peIIEHUs] TPUTOHOMETPUYECKUX HEPABEHCTB;

BJIAJICTh TOHSATHEM TPUTOHOMETPUYECKOH (QYHKIMU. YMETh OOOCHOBBIBaTH 00J7acTh
ONpeNeieHUss W MHOXKECTBO 3HAa4eHWH QyHKmuid Y =SINX, y=cosx, Yy=tgxu
y =ctgX;

3HaTh CcBOMCTBa (QyHKmMHA Y =SINX,y=Cc0oSX, Yy=1tgX yMeTb CTPOUTh TrpaduKH
(GyHKUIMH, TPUMEHATh CBOMCTBA (DYHKIMI MTPU pELIEeHUH YpaBHEHUH U HEPAaBEHCTB;
BJIA/IETh MOHSTHEM OOpAaTHBIX TPUTOHOMETPUYECKUX (YHKIMH, 3HATh HMX CBOICTBa,
YMETb CTPOUTH I'padUKu;

dopMynupoBaTh oOIpeAeNeHue Imnpeaena (QyHKIMM;BIAAETh TOHATHEM aCUMITOTHI,
NPUBOJIUTH MPUMEPHI ACUMIITOT I'pa(UKOB 3JIEMEHTApHBIX (PYHKIMIA; 3HATh CBOMCTBA
npenenoB (QyHKIMM;3HATh ompeaeneHue (YHKIUU HENpepblBHOM B TOYKE M Ha
MHTEPBaJIe;yMETh BBISBIIATH HENPEPbIBHBIE (DYHKIIMU C ONOPOI Ha ONpPEEIICHUE;
dbopMynupoBaTh OINpeAeseHNe MPOU3BOJHOM (YHKIMM B TOYKE, IOHUMATh €&
buznyecKuil U TeOMETPUYECKUIN CMBICI, YMETh HaXOIUTh MPOU3BOJHBIE DJIEMEHTAPHBIX
GyHKIMI 1O OmpeleleHnIO;yMETh COCTaBIIATh YpaBHEHHE KacaTelIbHOM K rpauky
(GYyHKLIUU B TaHHOH TOUKE;

3HaTh TpaBuia IU(QPEepeHIUPOBAHUS CYMMBI, MPOU3BEIEHUS, YaCTHOTO (YHKIIHH,
CJIOKHOU M 00paTHOM (PYHKIMH;YMETh MIPUMEHSATh UX MPH BHIYUCIEHUHU MPOU3BOAHbIX;
YMETh HaXOJUTh IPOU3BO/IHBIE AJIEMEHTAPHBIX (DYHKIIUH;

3HATh JOCTATOYHBIE YCIOBUS BO3pacTaHUs U yObIBaHUA (QYHKIIMM U YMETh UX IPUMEHSTh
JUIS OTIpENIeIeHUs] MPOMEXYTKOB MOHOTOHHOCTHM (DYHKIIMIA;3HATh OINpEAEIEeHUs] TOYeK
9KCTpeMyMa (YHKIHHU, CTAMOHAPHBIX M KPUTHUYECKUX;3HATh ONpPEAEICHUE 3KCTpeMyMa
(GyHKUUU;BIAETh MOHATUAMU HEOOXOMUMBIX U JOCTAaTOYHBIX YCIOBHMH 3KCTpeMyMa



(YHKLIMU;HAXOAUTh TOYKU SKCTPEMYMa;yMETh HaXOAUTh HauOoOJsbllee M HaUMEHbLIEe
3Ha4YeHUs (QYHKIHUU C ITOMOIIBIO TPOU3BOIHOIN;

3HaThb IOHATUE BTOPOW IPOU3BOAHOM M €€ (U3NYECKUH CMBICI;yMETh IPUMEHSATbH
BTOPYIO INPOM3BOJHYIO MJIsi ONpeleNeHus Touyek neperuba rpaduxa ¢GyHKUMH H
IPOMEKYTKOB BBIITYKJIIOCTH;YMETb UCCIIEI0BaTh CBOMCTBA (DYHKIIMU C IMOMOIIBIO 00IIei
CXEMBI HcCclieIoBaHus (DYHKIINH;

BJIAJICTh MOHITUAMUIIEPBOOOPA3HON M ONpPENEIEHHOIO MHTErpaja IMpUMEHSTh IpaBuia
UHTETPUPOBAHUS JJIsl HAaXOXKACHUS MEpBOOOpPa3HBIX, 3HaTh ¢opmyrny HeroToHa-
JleiiOHMIIa, yMETh €€ MPUMEHSTD;

YMETh BBIABJIATH (UIYpbl, OrpaHUYEHHbIC JAHHBIMU JIMHUSAMM M HaXOAUTh UX
IUIOIAM;BBIBOIUTh MHTETPANIbHYIO (hOPMYITy BBIYMCIEHUS 00BEMOB TEJl U J0Ka3bIBaTh C
e ToMOIIbI0 TeOpeMbl 00 00BEME HAKIIOHHOW MPHU3MBI, MUPAMUIBI, KOHYCa;00bACHITH
BO3MO>XHOCTH IPUMEHEHUS] HHTETPAJIOB MPU PELICHUH PU3NYECKUX 3a/1ad (HapuMep, Ha
JIBIKECHUE);

3HaTh KOMOMHATOPHOE HPAaBUJIO IPOM3BEAEHUS Js MOACYETa KOJIMYECTBA PA3IUYHBIX
COEIMHEHUI;BIa/IeTh OHATUEM PA3MEILEHUN C TOBTOPEHUSIMU;

q)OpMy.]'II/IpOBaTB OIIpeACICHUE IIEPECTAaHOBOK M3 N DJIEMCHTOB;3HATh (1)OpMy.]'Iy JJIA

HaXOXICHHUS YHCJIa IIEPECTAaHOBOK M3 N 3JICMCHTOB, (I)OpMYJ'Iy JJIA BBIYUCICHUA A?] -

qucia pa3M€HI€HHﬁ M3 M 3JIEMECHTOB 110 N, YMETh NPUMCHATD UX IIPpHU PCIICHUH 3a1a4.

BIaACTh IIOHATHCM COYCTAHHA oe3 HOBTOpCHI/Iﬁ U3 m 35JICMCHTOB IIO 1N,3HATh (1)OpMy.]'Iy

JJIs1 BBIYMUCJIICHUA Cr?‘l - 4HCJIa BCEBO3MOXKHBIX COUCTAaHUM M3 M 3JIEMEHTOB II0 N. YMETh

packianpiBaTh CTeleHb OuHoMa 1o ¢opmyne HpooToHa T1pu  HaX0XKIEHUU
OMHOMUAIBHBIX KOA(Q(UIMEHTOB C TMOMOINBI0 TpeyrosbHuka [lackans;npumMeHsITh
MIOJIy4YEHHBIE 3HAHUS [IPH PEIICHNUH 3a]1a4.

BJIAQ/J€Th TOHATUSAMM  CIY4YalHBIX, JOCTOBEPHBIX UM  HEBO3MOXHBIX  COOBITHIA,
HECOBMECTHBIX COOBITHM, JJEMEHTApHBIX COOBITUH;YMETb HAXOIUTh CYMMY U
IPOM3BEACHUE COOBITUI;TOHUMATh YTO TAKOE COOBITHE MPOTHUBOIOIOKHOE TAHHOMY.
3HaTh KJIACCHYECKOE OIpE/ETIeHHE BEPOSTHOCTU COOBITHS U YMETh MPUMEHSATH €ro Mpu
pEILIeHNH 3a/a4;

3HaTh TEOPEMY O CyMME JIByX HECOBMECTHBIX COOBITHI, Cle/CTBUE U3 HEE U TEOpEMY O
BEPOATHOCTH CYMMBI JIBYX MPOU3BOJIbHBIX COOBITHI;BIa/IeTh MOHITUEM HE3aBUCHUMOCTH
JIBYX COOBITUI;HAXOJUTh BEPOATHOCTh COBMECTHOIO HACTYIJICHUS HE3aBUCHUMBIX
COOBITHI MPH PEIICHUH 3a7ay;

3HaTh (hopmyny bepHyu U yMeTh IPUMEHATD €€ MpU PEeLICHUH 3a/1a4.

BIQJETh MPEACTABICHUSAMU O IpolLeccaXx M SBJICHUAX, HMEIOLIMX BEPOSITHOCTHBIN
XapakTep, O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSIX B peaJbHOM MHpE, 00 OCHOBHBIX
MOHATHUSIX D3JEMEHTAPHOW TEOpPUM BEpOSATHOCTEW; YMETh HAaXOAWTh U OLIEHUBATH
BEPOSTHOCTH HACTYIUICHUS COOBITUH B TNPOCTEHIINX MPaKTHUECKUX CUTYalUsX H
OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJTHMYNH;

YMETb COCTaBIATH BEPOSATHOCTHBIE MOJENM 110 YCJIOBUIO 33Ja4d W BBIYUCIATH
BEPOSTHOCTH HACTYIUIGHHUS COOBITWH, B TOM YHCIE€ C MpUMEHEHHEeM (Qopmyl
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEH; MCCIEAOBAHUS CITYyYaliHbIX
BEJIMYMH 110 UX PACIPEEIICHUIO.

B pesynbprare uzyuenus kypca reomerpuus 10 — 11 knaccax ywamuecs: T1OJKHBI



c(hOpMHUpPOBATH MPEACTABICHUE O TEOMETPUU KaK YaCTH MHPOBOU KYIBTYpPhl M O MECTE
T€OMETPUHM B COBPEMEHHOHW ITMBMIIM3AIMH, O CIOCO0aX OMUCAaHUS HAa MaTeMaTHYECKOM
A3BIKE SIBJICHUM pEAIbBHOTO MHUPA;

chopMuUpOBaTh TMPEJCTABICHUE O TEOMETPUUYECKHX IMOHATHUAX KAaK O BaKHEHIIHMX
MaTeMaTUYECKUX MOJENAX, MO3BOJIAIOUIMX OMUCHIBATh U M3y4YaTh Pa3IUYHBIE MPOIECCHI
U SBJICHUS; IOHMMATh BO3MOXHOCTH aKCMOMATUYECKOTO IMOCTPOEHUS MAaTEMaTUYECKUX
TEOpUH;

BJIAJIETh TEOMETPUUYECKUM S3bIKOM; YMETH MCIIOJIb30BaTh €r0 I ONKMCAHUSA IPEAMETOB
OKpYKalolller0  MHUpa;  pPa3BUTh  NPOCTPAHCTBEHHBIE  IPEACTABICHUS,  HABBIKU
F€OMETPUUYECKHUX MMOCTPOCHUM, YMEHUS U300pakaTh Fr€OMETPUUECKHE OOBEKTHI;

BJIAJICTh METOJAMHU JI0KA3aTEJIbCTB U AJITOPUTMAMHU PELICHUS; YMEThb HX IPUMEHSTH,
MPOBOJUTH JTOKA3aTEIbHBIE PACCYKICHHUS B XOJI€ PEILICHUS 3a/1a4;

BJIaJICTh OCHOBHBIMHM TOHSTHUAMH O IUIOCKUX M IMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBaX;

NPUMCHSTh W3YYCHHBIC CBOHCTBA IeOMETPUYECCKUX (UTYp U (HOPMYIBI IS PEIICHHUS
reOMETPUYECKUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COJICPKAHUEM;

chopMupoBaTh MPEACTABICHUE O HEOOXOAMMOCTH J0Ka3aTeNIbCTB INMPU OOOCHOBAHUH
MaTeMaTUYECKUX YTBEPKIACHUN M POJIM aKCHOMATHUKH B IPOBEACHUU JETYKTHBHBIX
pacCyXIEHUN;

chopMupOBaTh MOHITHIHBIN anmmapar MO OCHOBHBIM pa3feliaM Kypca F€OMETPUH; 3HATH
OCHOBHBIE€ T€OpPEMBbI, GOPMYJIbI U YMETh UX MPUMEHATH, YMETh JOKA3bIBATh TEOPEMBI U
HaxO0JIUTh HECTAHIAPTHBIC CITOCOOBI peIIeHUs 3a1a4;

3HaTh aKCMOMBI CTEPEOMETPUH U CIICICTBUA U3 HUX, YMETh PUMEHATh UX MPH PELICHUU
3aj1a4;

MMETh MPEACTABICHUS O B3aUMHOM PACIOJIOKEHUM MPSIMBIX U IUIOCKOCTEW B
MPOCTPAHCTBE: MAapaJUICNIbHBIE MPAMBIE, CKPEIIUMBAIOIIMECS IPSAMBIE, MAPAIIIEIBHOCTD
NPAMON U TJIOCKOCTH, MEPIEHANKYISIPHOCTh MPSAMON U TNIOCKOCTH, YTOJ MEXAY MPSIMON
U IUIOCKOCTBIO, MAPAIIIENBHOCTD IUIOCKOCTEHN, NEPNEHANUKYISPHOCTh IIIOCKOCTEN, YIoJl
MEXKYy IUIOCKOCTSIMH;3HATh OINPEEICHUS, CBOMCTBA U MPU3HAKH, YMETh MPUMEHSITh HX
IIpY PELICHNUH 3a]1a4;

BJIAJIETh MOHATUSMH OPTOTOHAJIBLHOIO MPOEKTHUPOBAHUS, HAKIIOHHBIX W MX MPOCKIHMSIX,
3HaTh TEOPEMY O TPEX MEPIECHAUKYISIPAX U YMETh MPUMEHSATH €€ MPU PEIICHUH 33]1a4;
YMETh HAaXOJWUTh PACCTOSIHUA OT TOYKH JO IUIOCKOCTH, MEXAY CKPELIMBAIOIIUMUCS
MPSIMBIMU;

YMEThb HAXOJUTh YIJbl MEXKAY CKPEHIMBAIOIIMMUCA TPSMBIMH, MEXIYy MpPIMON U
IJTOCKOCTBIO, MEXKTY ABYMSI TIIOCKOCTSIMH;

3HaTb OCHOBHBIE BHJBl MHOTOTPAaHHHUKOB: IPSMOYIOJIBHBIM  IMapajlyIeIenuIie],
napajuieJienunes], npu3ma (BUIbI MPU3M: TIpsiMasi, HAKJIOHHAs, MPaBWIIbHAS), TTUPaMHIa
(BUIBI TIUpaMUM), Yyceu€HHas MUpaMuia, TPaBHIbHBIE MHOTOTPAaHHUKH (Ky0),Ux
AJIEMEHTBI, CBOWCTBA;yMETh HAXOJIUTh IUIOMAAM OOKOBOM M TIOMHOW IOBEPXHOCTH
MHOTOTPaHHHUKOB, a TAKXKE X 00BEMBI

YMETh CTPOUTH CEYEHHS MHOTOTPAHHUKOB METOJIOM CJie/la, MapajuielIbHOTO MEPEeHoca,
BHYTPEHHETO MPOEKTUPOBAHUS;

BIIQJICTh TIOHSTHEM Tella BpallleHUs: IMIMHID, KOHYC, YCEUEHHBIN KOHYyC, cdepa, miap,
3HATh WX DJIEMEHTHI (PaJnyC OCHOBaHUS, 00Opasyroiias, OCb CHMMETPHH, BBICOTA);yMETh
HaxOJUTh OOKOBYIO U TIOJIHYIO TIOBEPXHOCTH TEJI BPAIICHUS, 4 TAKKE UX O0BEMBI;

YMETh CTPOUTH CEUECHUS TEJl BPALLEHHS TIIIOCKOCTHIO;

yMeTh pemiaTh 3aJa4d  Ha KOMOWHAIMM MHOTOTPAHHUKOB U TN BpaIleHUS,
AHATM3UPOBATh B TMPOCTEHIIMX CIy4asX B3aUMHOE paCIHOJOKEeHHE OOBEKTOB B
MIPOCTPAHCTBE;



n300pakaTh OCHOBHBIE MHOTOI'PDAHHUKM M KpYIJIbIE Teja; BBIIOJHATH YEpPTEeXKU IO
YCIIOBUSIM 3aj1ay;

yMETh aHAJIM3MPOBAaTh B3aUMHOE pacIoyiokeHHe cdepsl W  IUIOCKOCTH, 3HATh
OTIpeieNIeHne KacaTelbHOH MIOCKOCTH K cepe, GopMynupoBaTh U JOKa3bIBaTh TEOPEMBI
0 CBOMCTBE U NPU3HAKE KacaTelbHON IIOCKOCTH;

BJIQ/IETh MOHATHUEM BEKTOpA B IPOCTPAHCTBE, YMETh HAXOJIUTh KOOPAMHATHI BEKTOpa U
BBIIOJHATh ONEepauuu (CI0KEHHUs, BBIUMTAHUSA, YMHOXXEHHS BEKTOpa Ha 4YMCJIO) HaJ
BEKTOPAMHU B KOOPJIUHATHON U BEKTOPHOU hopme;

3HaTh ONPEIEICHUE CKAISIPHOIO IPOU3BEACHUS BEKTOPOB, €ro CBONCTBA;HAXOJIUTH
CKaJISIpPHOE MPOM3BEICHUE BEKTOPOB UEPE3 UX KOOPAUHATHI;

MPUMEHSTh BEKTOPHBIA METO] MPU PEIICHUU T€OMETPUUECKHX 33]1aY;

HAXOJHUTh ypaBHEHHE IUIOCKOCTH, PACCTOSHHUE OT TOYKH JIO IJIOCKOCTH, PAacCTOSIHHE
MEXy CKpeUIMBAIOUIMMUCS NMPSMBIMH, ypaBHEHUE cdepbl, 00bEM Mapasuienenumnena u
TETpas3/pa, 3aJJaHHOI'0 KOOPAMHATAMU CBOMX BEPILHH.



Conep:xaHue yueOHOT0 npeamera «MareMaTukay

Aure0pa m Ha4yaJ1a MaTeMaTH4YeCKOr0 aHAIN3a
10 kiace

JeiictBuTenbHbIe uMcaa. Llenble W painuoHanbHble 4ucaa. [[elCTBUTENBHBIE YHCIIA.
beckoneuno yoObiBaromasreoMmeTpuieckas mporpeccus. Apudmernyeckuii KOpeHb HaTypaibHOU
creneHd. CTeneHb € pallMOHAIbHBIM U IEHCTBUTENBHBIM NT0Ka3aTeneM. Pemenue 3aaau.

Crenennasi pyukumsi. CteneHHas QyHkius, e€ cBoiicTBa U rpaduk. BzaumHo obpaTHbie
¢ynkuuu. PaBHOCHIBHBIE YpaBHEHHSI M HEpaBEHCTBa. VppalumoHalbHBIE YypaBHEHUS.
HppauroHanbHble HEPABEHCTBA.

IMoka3arenbHass ¢Qydknusa. IlokasarenpHas ¢yHkuus, e€ cBoiicTBa H  Tpaduk.
Iloka3atenbHble  ypaBHeHusa. [loka3arenbHble HepaBeHCTBA. (CHCTEMBI IOKAa3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB.

Jlorapudmuueckas ¢ynkuusa. Jlorapupmel. CpoiictBa sorapudmoB. JleciTUUHBIE H
HartypaibHble Jorapudmel.  Jlorapupmuueckas ¢yHkuus, e€ CcBOHCTBa H  rpaduk.
Jlorapudmuueckue ypaBuenus. Jlorapudmuueckie HepaBeHCTBA.

Tpuronomerpudeckue popmy.abl. Paguannas mepa yria. [IoBopoT TOUKM BOKpYr Hadaia
koopauHar. OrmnpejeneHne CHUHYca, KOCMHYca M TaHI€HCa yria. 3HAaKM CHUHYCa, KOCHHYCa U
TaHreHca. 3aBUCHUMOCTh MEXJy CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJIHOTO M TOrO K€ YIJIa.
Tpuronomerpuueckue ToxkaecrBa. CHUHYC, KOCUHYC M TaHI€HC YIriIoB o U —a. Dopmysl
cioxeHus.CuHyc, KOCUHYC U TaHT€HC JBOMHOTO yriia. CUHYC, KOCUHYC M TAHT'€HC MOJIOBUHHOTO
yria. @opmyiisl npuBeneHus. Cymma M pa3HOCTh cUHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.

Tpuronomerpuyeckue ypaBHEHHUsl. YpaBHEHHE COSX=a. VYpaBHeHue Sinx=a
.YpaBHenue tgx=a. Pemenue TpUroHOMeTpUUeCKUX YypaBHeHHMH. Ilpumepsl pemieHus

HpOCTGﬁH.IPIX TPUT'OHOMETPUYCCKHUX HCPABCHCTB.
HTorosoe IMMOBTOPCHHE.

AJiredpa u HaYaJIaMaTEMATHYECKOT0 AaHAJIH3A
11 kaace

Tpuronomerpunueckne ¢ynknuu. OOnacTb oOmNpenesieHus U MHOXKECTBO 3HAYEHHH
TPUTOHOMETPUUYECKUX (QYHKIMI. YETHOCTD, HEUETHOCTD, NEPUOTUUHOCTD TPUTOHOMETPHUUECKUX
¢ynkuuit.CroiictBa pyHKMM Yy =Cc0SX u e€ rpaduk. CpoiictBa ¢(yHKIMH Yy =SINX u eé

rpa¢uk. CoiictBa QyHKIUH Y = tgx U e€rpaduk. OOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIUU.

IIpousBoanasi u e€ reomerpuuyeckuii cmbici. [IpousBognas. IIponsBonHas creneHHON
¢bynkuuu. Ipasuna nuddepenunpoBanus. [Ipon3BogHbIE HEKOTOPBIX 3JEMEHTAPHBIX (DYHKIIMH.
I'eomeTpuyecknii CMBICT IPOU3BOIHOM.

IIpuMeHenne NMPOM3BOAHON K ucciaeloBaHM0 (yHkuuid. Bospacranme u yObiBaHue
byHkun. OkcrpemyMbl (QyHkuuu. [IpumeHeHHe NPOU3BOAHON K MOCTPOEHHIO TpapUKOB
¢ynkuunii. Hanbosnpiiee 1 HauMeHbliee 3HaueHUs QyHKIMH. Beimykiocts rpaduka QyHKImMH,
TOYKH Tieperuoa.

Hurerpan.llepsooOpa3zHasi. IIpaBuna HAXOXKIECHUS nepBoooOpasubix.[Imomanp
KPUBOJMHEHHON Tpameunu W HHTerpal. BerunciieHne wuHTerpanoB.Beruncnenue momanen
buryp ¢ mnomompio uHTErpanoB. I[IpuMeHeHHMe NPOU3BOAHON M MHTErpaja K PpEHICHUIO
MIPaKTUYECKHX 3a]1a4.

Komo0nnaropuka.llpasuno npoussenenus. [lepecranoBku. Pasmemenus. Coueranus n ux
cBoricTBa. buaom HeroToHa.

DJieMeHThI Teopuu BeposiTHOcTel.CoObiTusa. KomOunanuu coOpituii. [IpoTuBONONOKHbBIE
cobOpiThsA. BepositHOCTh coObITHs. CliokeHue BeposTHOCTeH. HesaBucumbie COOBITHA.
YMHOxeHne BeposiTHOCcTeN. CTaTUCTHUECKAs BEPOSITHOCTD.

Crarucruka. CnyJaitHeie BenmuuuHbl. [leHTpanbHbie TeHAeHITnH. Mephl pa3opoca.
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3aki04nTeIbHOE NMOBTOPEHHE Kypca ajre0pbl U HA4YaJ MATeMaTHYeCKOIro aHaJIu3a
NIPH NOATOTOBKE K HTOT0OBOM aTTECTALMM 110 MATEMATHKe.

I'eomerpust
10 xaxacc

Beenenne B npeamer. Ilpenmer crepeomerpun. AKCHOMBI cTepeomerpuu. Hekortopsie
CJIE/ICTBUS U3 AKCHOM.

IHapaniegbHOCT, NPAMBIX M IUIOCKOCTeH. [lapayuienlbHOCTE NIPSAMBIX, NPSIMOW U
IUIOCKOCTH (MapaJuiesibHbIe MpsiMble B IPOCTPAHCTBE, NMPU3HAK MapalieIbHOCTH MPSMBIX B
npoctpancTse). [lapannenbHOCTh NpsAMOM M IUIOCKOCTU. B3anMmHOE pacriosiokeHue NpsiMbIX B
npoctpaHcTBe. CKpemuBaromuecs npsMble. YTIbl C COHAIPABICHHBIMU CTOpOHaMU. B3anMHoe
PacCI0JIOKEHUE IIPSIMBIX B IIPOCTPAHCTBE. YTOJ MEXAY IpsAMbIMU. [lapainensHble MI0CKOCTH.

CaolicTBa napasmienbHbix mwiockocten. Terpasap. [lapannenenunen. Iloctpoenue ceuenuit
TeTpaj’ipa ¥ NapajlIesIeUIeaa.

IlepnieHAUKYASAPHOCTL MNPAMBIX M IUIOCKOCTel. [lepneHauKkyispHble MpsIMbIE B
npocrtpaHcTee. [lapamnenbHble  npsMble, IEPIEHIUKYISpHbIE K  IUIOCKocTH. [Ipm3nax
NEePHEHAUKYIISIPHOCTH MPSAMOM M IUIOCKOCTH. Teopema O MpsAMOM, NEpHEHAUKYISIPHON
IJIOCKOCTH. PaccTostHue OT TOYKHM A0 IIOCKOCTH. Teopema O TpEX MEpPHEHAMKYISApax. YToid
MEXAYy NOpsIMOM W IUIOCKOCThIO. JIByrpaHHbiil yrona. IIpu3Hak mneprneHauKyiasipHOCTH ABYX
mockoctel. [IpsamoyronpHelil napamuienenumnea. TpéXrpanHsiii yros. MHOrOrpaHHbIA yToOJI.

Mmuororpannuku. [lonsitue mHororpanHuka. [Ipusma. I'eomerpuyeckoe teno. Teopema
Oiinepa. [Ipusma. IIpoctpancrsennast teopeMa Iludaropa. Ilupamunaa. [lpaBunbHas nupamuia.
VYceuénnas nupamuga. [locrpoenune ceuennii nupamua. Cummerpusi B mpoctpaHcTse. [lonstue
IPABUJIBHOI'O MHOTOTPAHHUKA. DJIEMEHTbl CAMMETPUH IPABUIIbHBIX MHOTOTPAHHUKOB.

IloBTOpEHME.

I'eomerpus
11 kaace

Hununap, xonyc um map. Ilonstne umnusgpa. Ilnomanbs MOBEPXHOCTH LMIMHApA.
[Tonsitue xonyca. [1nomans moBepxHOCTH KOHyca. Yceu€HHbI KoHYyc. Cdepa u map. Bzaumuoe
pacrionio)keHre cgepbl U miaockoctu. KacarenbHas miuockocts k cdepe. Ilnomans coepsr.
B3aumHoe pacnonoxenue cdeppl u npsmoil. Cdepa, BHucaHHas B HUIMHIPHYECKYIO
noBepxHocTb. Cdepa, BHUCaHHAs B KOHMYECKYIO MOBEpXHOCTh. CedeHus LMIMHIPUYECKON
noBepxHOCTH. CeueHHsI KOHUYECKOH MOBEPXHOCTH.

O0bém Tea.llonsarue 00bEMa.O06BEM IpssMOyToNbHOTO Napauienenunena. O6bEM npsaMoii
npusMbl. O0béM nmimuHIpa. Beruucienue o0BEMOB Tenm ¢ momoibio uHTErpaia. OO0BEM
HAKJIOHHOM npu3Mbl. O0bEM HakJIOHHOW npu3Mbl. O0BEM mHpamuabl. O0BEM KoHyca. OOBEM
nrapa. O0BEMBI IAPOBOTO CErMEHTA, IIAPOBOTO CJI0S U IIapoBoro cekropa. [lnomane chepsl.

Bexktopsl B mpocrpaHcTtBe. [lonste BekTopa. PaBeHcTBO BekTOopoB.  CioxeHue u
BBIUNTaHWE BEKTOpoB. CyMMa HECKOJBKMX BEKTOPOB. YMHOXEHHE BEKTOpa Ha
yncio.Kommnanapasie BekTopsl. [IpaBuio mapamnenenunena. PasnoxkeHue BeKTopa MO TpeM
HEKOMITJIAHAPHBIM BEKTOpaM.

Meton koopauHaT B npocrpaHcTBe. JIBuaxenus. [IpsMmoyronpHas cucrema KOOpAMHAT B
npoctparcTBe. KoopanHaTel BekTopa. CBsi3b MEXIy KOOPIAWHATAMH BEKTOPOB M KOOPIUHATAMHU
touek. Ilpocreiimme 3amaun B KOOpAMHATaX. YpaBHEHUE cdepbl. YTOJl MEXIy BEKTOpaMH.
CkansipHOE TIPOM3BENEHHE BEKTOPOB. BBIUMCIIEHHE YIIIOB MEXIY TPSMBIMHA W TIOCKOCTSIMHU.
VYpaBuenue miockoctu.llenTpanbHas cummerpusi. OceBast CUMMETpHUS. 3epKajbHasi CUMMETPHUS.
[TapamnensHbIil nepenoc. [IpeoGpazoBanue moaoous.

3akiIl04uTeIbHOE TOBTOPeHHE KypcareoMeTpHMM NP MNOArOTOBKE K HTOroBOii

aTTeCTAalluM 110 MaTeMaTHUKeE.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

Ne I'naBa/ Conep:kanue MaTepuaJia KoJu-Bo | YHuBepcanbHbie yueOHblie geiicreus (YY/): OcHoBHbIC
H./H. qJacos HanpaBJICHUA
BOCIIMTATEJIbHOM
AeATECJIBbHOCTH
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 kiaacc
| IHOBTOPEHME. 8
1,3,5,7,8

Anrebpanueckue BelpaxkeHus. JInHelHble
YpaBHEHUS U CUCTEMbI ypaBHEHUI. YK ClI0BbIE
HEPaBEHCTBA U HEPABEHCTBA IIEPBOU CTEIICHHU C
OJIHUM Hen3BeCTHBIM. JInHeliHas QyHKIuS.
KBagparssie kopHu. KBajgpaTHbie ypaBHEHHS.
KBanpatuunas ¢yHkius, e€ cBoiicTBa.
KBanparusie HepaBencTBa. CBOICTBA U
rpaduku ynkuwmii. [Tporpeccun.

IIpeameTHbIe Hean:

— CHUCTeMaTH3alUsi 3HAaHMWA Ha  OCHOBE  000OmIaroIero
IIOBTOPEHUS Kypca anreOpbl OCHOBHOM LIKOJIbI,

— TIOBTOpPEHHE TpaBuia © GopMyln Uil NpeoOpa3oBaHHIA
anreOpanvecKuX BhIPaXKCHHI,

— YCTaHOBJICHUE CBA3EH MEXKIY KOJIMYECTBOM PEIICHUN CUCTEMBbI
JIBYX JIMHEHHBIX YpPaBHEHUN U TOYEK IEpPECEUYEHUs IMPSMBIX,
3aAI0UIUXCA  YpaBHEHUSIMH  CHUCTEMBbl  (T€OMETpHYecKast
MHTEpIIpEeTaLNs);

— TIOBTOPEHHME CBOMCTB YHCIIOBBIX HEPaBEHCTB M CIOCOOOB
pELICHUI HEPABEHCTB ¢ OJHOM NIEPEMEHHOM;

— obo6utenue coiictB dymkmuu Y =KX+D B 3aBucumoctn ot

3Ha4YeHu# nmapameTpoB K u b, moctpoeHue rpadukos;

— o0oOmenne CcBOWCTB  (pyHKUIUU y=ax2+bx+c B
3aBUCHMMOCTH OT 3HadyeHuil mapamerpoB a,b,C u 3Haka

D =b? —4ac , IOCTpOeHHE rpaKOB;
— TIOBTOPEHHE METOJOB peIIeHHs] KBaJApPAaTHBIX YpaBHEHUH W

HEPaBEHCTB;
— aKkTyanu3auus 3HaHMM O Tmporpeccusix (apupmerudeckas,
reoMeTpuyecKas).

MeranpeamMerHble LeIu:
— YCBOGHHE  YHHUBEPCAJIbHBIX  METOJOB  O0OOIIEHUS U
CUCTEMAaTHU3aluU 3HAHU,

12




OBJIAICHUC YCTHBIM U NMMHUCbMCHHBIM MAaTCMAaTUYCCKUM A3bIKOM,

IPUMEHUMBIM IIPH  H3Y4YEHHH IIPEIMETOB  E€CTECTBEHHO-
MaTEeMaTUYECKOr0  IUKJIAa, Ppa3BUTHE HCCIEN0BATEIbCKUX
YMEHUU;

paSBI/ITI/Ie YMGHI/Iﬁ O6OCHOBLIB3,TB CBOH BBIBOABI U HpOBOI[I/ITB
JIOKa3aTeJIbHbIE PACCYKICHUS.

JInyHoCTHEIE HeJIH:

pa3BUTHE TBOPUYECKHUX CIOCOOHOCTEH, WHTYUIIMU, HABBIKOB
CaMOCTOSITEIIbHOM JIEATEIHHOCTH,

yMeHHE OOBEKTUBHO OILIEHHBATh YPOBEHb CBOUX 3HAHUU IO
MPEAMETY U BBICTPAUBaTh IUIAHBI 110 UX KOPPEKTHPOBKH.

JIEVNCTBUTEJBHBIE YUCJIA

16

2,4,5,6,8

eneie u palHOHAaIbHbIE
JlericTBUTEIIbHBIE 4qucia.
yOBIBAOMIASTCOMETPHYCCKAS MIPOTPECCHsL.
Apudmernueckuit KOpPEHb HaTypajIbHOI
crenend.  CTenmeHb € PpAIMOHAIBHBIM U
JEUCTBUTEIBHBIM MIOKA3aTEIIEM.

qucIa.
beckoneuno

Ilpeomemmnuvie yenu:

pa3sBUTHE TOHATHUSA JAEHCTBUTEIBHOIO 4YMCIAa Kak pe3ysbTara
BBICTPAWBaHUS HAyYHOH TEOpPUM JEHCTBUTENbHBIX YHCENT Ha
OCHOBaHUU MOHATHUS IIpeJieNa YUCIOBOU MOCIIE0BATEIbHOCTH;
dbopMHpOBaHHE TOHATHS  CTEMEHW C  JICHCTBUTENBbHBIM
[IOKa3aTeleM KaK OCHOBBI JUISI M3y4€HHUS CTEIECHHOM,
MI0Ka3aTeIbHOM, JIorapupMUIecKon (HyHKIUI;

pa3BUTHE yYMEHUH TPUMEHATH CBOMCTBA  CTENEHH C
JEUCTBUTENIBHBIM  IIOKa3aTeleM Ipd  MOJCIHUPOBAHMM U
HN3YUCHUU MaTEMAaTUUYCCKUX MOI[GJ'IGﬁ, OIIMCBhIBAKOIIINX
IIPOLECCHl C IOMOILIBIO CTENEHH C  JIEHCTBUTEIIBHBIM
HoKa3aTeseM;

(dbopMHpOBaHHE YMEHUH MPUMEHSATh METOMABI JOKA3aTeNbCTB U
QITOPUTMBl PEIIEHUN NPAKTHUECKHUX 3aJad, ONUpasChb Ha
HN3YUCHHBIC TCOPEMEI U CIICACTBUS.

Memanpeomemmnule yeau:

pa3BuTHE YMEHHH CaMOCTOSITENTEHO OCYILIECTBIISITH,
KOHTPOJIMPOBAaTh U KOPPEKTUPOBAThH AESITEILHOCTh B IpOIECCEe
0000ImIeHns, CHUCTeMaTH3allud M pacIIMpeHus 3HaHUM,
MIOJIYYEHHBIX B OCHOBHOII IIIKOJIE;
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— pa3BUTHE CIOCOOHOCTEH K CaMOCTOSITEILHOMY  IOMCKY
METOJIOB pEILIEHUS MPAKTUYECKHX W MPUKIAJHBIX 3a4ay, C
MIPUMEHEHUEM U3yUYEHHBIX METOJIOB;

— ¢opMupOBaHHE YMEHUH SCHO M TOYHO H3J1araTh CBOIO TOYKY
3peHusi Kak YCTHO, TaK M HUCbMEHHO, T'PAaMOTHO IOJb3YsICh
SI3BIKOM MaTEMaTUKH.

Jluunocmmuuie yenu:

— (¢opmupoBaHue MHUPOBO33pEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO HayKH;
— ¢opMupoBaHHE OCHOB  CaMOBOCHUTaHHS B  Mpollecce

BBITIOJIHEHHST pa0OT Pa3HOTO YPOBHS CIOXHOCTH, TPEOYIOIINUX
OTBETCTBEHHOT'O ¥ TBOPYECKOT'O OTHOIIICHHUS,

— pa3BHUTHE CIIOCOOHOCTH M TOTOBHOCTH BECTH JUAJIOT C APYTHUMH
JIIOJIbMU B IIPOIIECCE COBMECTHOM JI€ATEIbHOCTH.

CTEIIEHHASA ®YHKIUA

16

1,3,57,8

CrenenHas QyHKuus, €€ CBOMCTBa U rpaduk.
B3aumHo oOpatHble (yHKunMu. PaBHOCHIIBHBIE
YPaBHEHUs W HEpaBeHCTBAa. lppannoHaibHbIE
ypaBHeHus. ppanmoHanbHble HEpaBEHCTBA.

IIpeomemnuvie yenu:

— BBEJICHHE TOHATHS CTENIEHHON (YHKIINHU; U3ydeHUe e€ CBOHCTB
AHATTMTHYECKUMH U TPaQUIECKIMU METOIaMHU;

— H3yYeHHue MOHATUS oOpaTHON (hyHKIMH; 0000IIEHNE MOHATHUS
0o0paTHOW (YHKIIMM C WCHOJIb30BAHUEM PAaHEE M3YyUEHHBIX 3a-
BUCUMOCTEW; (POPMHUpPOBAHUE YMEHHUS aHATMTUYECKOM 3amucu
¢byHKkunu, oOpaTHOW MaHHOHM, a TakKe yMEHHUS HOCTPOCHMS
rpaduka oopaTHON QYyHKIIHH;

— BBEJCHHE onpeaeneHni PaBHOCHIIBHBIX yYpaBHEHUN
(HEepaBEHCTB, CUCTEM) U YpaBHEHHH (HEpaBEHCTB, CUCTEM) —
CIICJICTBUM;

— BBEJCHHME TIOHATHUA OOJIACTH  OMNpeeNieHUusT  ypaBHEHUS

(HepaBeHCTBA, CUCTEMBI);

— TpPUMEHEHHE NpPU peIIeHUN ypaBHEHHUH (HEPaBEHCTB, CUCTEM)
CBOWCTB paBHOCUJIbHBIX TPe0Opa3oBaHui;

— oO0yyeHue MeToAaM pEelIeHUs WPPALMOHAIbHBIX YpaBHEHUH U
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HEPaBEHCTB.

Memanpeomemmnule yeau:

— oOydeHue mpUeMaM HHTEpHpEeTalluu SBJIECHUH IPOLIECCOB,
IPOTEKAIOIUX [0 CTENIEHHON 3aBUCUMOCTH;

— pa3BUTHE YMEHUH CaMOCTOATEIbHO  OIpPENEsATh  LENH
JESITEIbHOCTH 0 HM3YYCHHIO SJIEMEHTApHBIX (YHKUUH M HX
IPUMEHEHHIO, HCIOJIb30BaTh BCE BO3MOXHBIE PECYPChl JUIS
JIOCTUKEHUS TIOCTaBJICHHBIX LIEJIEH;

—  QopmupoBaHue CIIOCOOHOCTH u FOTOBHOCTH K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3a/1a4;

—  pa3BUTHE KPUTHUYHOCTH MBILUIEHUS B IPOLIECCE OLUEHKH U WH-
TeprpeTanuil  MHOOPMAIMK, MOJy4aeMOl W3  Pa3IHYHBIX
HMCTOYHHUKOB;

— pa3BUTHE YMEHUU B3aUMOJCICTBUSA B IMpPOIECCE IOUCKA
pelieHus npoodiieM.

Juunocmnule yenu:

— (¢opmupoBaHue MHUPOBO33PEHH,
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH;

— Ppa3BUTHUE CTPEMJIEHUN K CAMOCTOSITEIBHOW TBOPYECKOW M OT-
BETCTBEHHOMU JIESITEIBLHOCTH;

— pa3BUTHE CTPEMJIEHHH K CamM000pa30BaHUIO, CO3HATEIbHOMY
OTHOIIEHUIO K HENpPEpPhIBHOMY OOpPa30BAHMUIO KakK YCJIOBHIO
YCIIELIHOU npodeccuoHaNbHOMI 51 00IIeCTBEeHHOM
JIEATEIbHOCTH.

COOTBCTCTBYIOLIETO

INOKA3ATEJIbHASA ®YHKIIUA

12

2,4,5,6,8

[TokazatenpHast ¢yHKIMSI, €€ CBOWCTBA U
rpaduk. [TokazaTenbHble YpaBHEHHUSI.
[TokazarenbHble HEpaBEHCTBA. Cucremsl

ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ " HCPABCHCTB.

Ilpeomemmnoie yenu:

— BBEJEHHE TOHATHS TOKa3aTelbHON (YHKIMU; H3ydEeHUE
CBOWCTB M MOCTpOeHUe rpaduka Noka3aTeabHON QyHKINH;

— oO0yyeHue pelIeHUI0 MOKa3aTeIbHbIX YpaBHEHUN (HEPABEHCTB,
CHCTEM) aHAIUTUYECKUMU U rpa@uecKUMU CIOCOOAMH.
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Memanpeomemnmnule yenu.

MOJEJIUPOBAHKE SIBJICHUI U MPOLECCOB, MPOTEKAIOLINX 10 JKC-

MOHCHIIMATBHOW 3aBUCHUMOCTH, C TIOMOIIbI0 dopmyn u
rpaduKoB MoKa3aTeIbHOU (DYHKIINH;
UCCIICIOBAHNE  pEAbHBIX  MPOILECCOB W SIBIICHUH,

MPOTEKAIOIIUX MO 3aKOHAM II0Ka3aTeIbHOW 3aBUCUMOCTH, C
ITOMOIIIBIO CBOMCTB MTOKa3aTeIbHOM (DYHKITHH.

Jluunocmmuoie uenu.

pa3BUTHE aHAJTUTUYECKUX CIHOCOOHOCTEM M MHTYMLMH (B X0J1e
Ha0JII0IeHUs 3a HOBE/IEHUEM 9KCIIOHEHIIMATIbHBIX
3aBUCUMOCTEH);

pa3BUTHE HCCIENOBATEIbCKUX YMEHUH,
OCBOEHUU OYAYIIMX TBOPUYECKUX MPOPECCHIL;
COBEpILEHCTBOBAHHE KYJIBTYpBbI BBIUUCIIUTENBHBIX U
rpa@uYecKux JTCHCTBUI.

HEOOXOAUMMBIX B

JJOTAPUOMHUYECKASA @YHKIUA

18

1,3,57,8

Jlorapugmsl. CaoiicTBa J0rapugmoB.
JlecsiTuuHble W HaTypajbHbIE JOrapu@mel.
Jlorapudmuueckast ¢QyHKIMs, €€ CBOHCTBA U
rpaduk. Jlorapupmuueckue YpaBHEHHUSL.
Jlorapugmuueckue HepaBeHCTBA.

Ilpeomemnwie yenu:

BBEJICHUE TIOHATHSI JIoTaprudma Jrcia,
M3Y4YEHHE CBOMCTB JIOrapu(MoB;

NpUMEHEHHe  CBOMCTB  JiorapuMoB
JorapuMUIECcKOro TOX/IECTBA TUTS
Jorapu(pMHUUECKUX BbIPKEHUN BBIYUCICHUSX;
BBEJICHUE TIOHSATHH JECATUIHOTO M HATYPAIBHOTO Jorapupma;
npuMeHeHue GopMynbl mepexona Jiorapudma K JApyromy
OCHOBAHMIO JUISI BBIYMCIICHUS JIOTapU(PMOB YHCEN C JHOOBIMU
OCHOBaHMSMH  (TIpM  WCIIOJIG30BAaHUHM  BBIYHCIIUTEIHBHOM
TEXHUKH);

BBCJICHUE TIOHSTHS JOTapu(pMHUUECKOW (PYHKIUH, H3yUeHHE
CBOMCTB JjorapumMuyeckoil (yHKIUU U TOCTpPOEHHE €&
rpaduka;
o0yueHue

OCHOBHOT'O
YIPOILEHUS

PEILICHUIO jgorapupMHUUECKUX  YpPaBHEHHH,
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HEPAaBEHCTB M HMX CHUCTEM AHAJIUTUYECKUMHU U TpadudecKuMU
METOJIaMU, HaXOKJICHUIO TOYHBIX M MPUOIMKEHHBIX 3HAUYCHUIN
KOpHEU ypaBHEHU.

Memanpeomemmnuie yenu:

pacIIMpeHNe BBIYUCINUTEIBHOTO aNIapaTa 3a CYET MPUMEHEHUS
CBOICTB jorapu(MoB (3aMEHa BBIYUCICHUN MPOU3BEACHUS U
YaCTHOI'O CTEMNEHEH Ha BBIUMCIECHUS CYMM H Pa3HOCTEH
MoKazaresieu creneHeil);

oOyueHue MOJIECIINPOBAHUIO peanbHBIX IIPOLIECCOB,
MPOTEKAIOIIKUX 10 3aKOHAM SKCIOHEHIIMAJIbHON 3aBUCHUMOCTH,
M UCCJENIOBAHUIO CO3JAaHHBIX MOJENIEH C MOMOIIBIO ammnapara
norapuGMUpOBaHUS;

OCO3HaHUE B3aMMOCBSI3U MAaTEMaTUKH CO BCEMH IpeAMETaMU
€CTECTBEHHOI'0 U T'YMaHUTAaPHOTO LIUKJIOB.

JTuunocmmuwie ueau.

COBEPUICHCTBOBAHNUE BBIUUCIUTENbHON KYIbTYPbI;
pacliupeHre  CpeIcTB U METOAOB  IpeoOpa3oBaHUi
CHMBOJIBHOTO SI3bIKa;

pacuipeHye NpeaCTaBIeHUH 0 B3aMMHO OOpaTHBIX IEHCTBHSIX.

Vi

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

26

2,4,5,6,8

Panuannas mepa yrna. [IoBopoT TOUKH BOKPYT
Hayana koopauHaT. OmpeneneHue CcuUHyca,
KOCMHyCa M TaHIeHca yrjla. 3HaKud CHHYCa,
KOCHUHYCa M TaHIeHCa. 3aBUCUMOCTb MEXIY
CUHYCOM, KOCHHYCOM W TaHT€HCOM OJHOTO M
TOTO xKe yria. Tpuronomerpuueckue
ToxaecTBa. CHHYC, KOCHHYC M TaHTEHC YTJIOB
a nu -a. Dopmynsl cnoxeHusa. Cunyc,
KOCHUHYC M TaHTreHCc JBodHoro yria. CuHyc,
KOCUHYC ¥ TaHIE€HC IIOJIOBUHHOTO  yrJja.
@®opmynbl npuBeneHud. CyMma W pa3HOCTb

Ilpeomemmnoie yenu:

pa3BUTHE NPEICTaBICHUNH O MAaTeMaTHUKE KaK 4acTH MHUPOBOM
KYJIBTYpPBI, O CIIOCO0aX ONMUCAHMsI HA MATEMaTHYECKOM SI3bIKE, B
YaCTHOCTH B TE€PMHMHAX TPUTOHOMETPHH, SIBICHUN peanbHOIo
MUDA;

(dbopMUpOBaHHE TPEJCTAaBICHUN O MOHATUSAX TPUTOHOMETPHUH
KaK MAaTeMaTH4YeCKHX MOJENX, IO3BOJSIONINX OIUCKHIBATh
IpOIeCcChl, M3y4yaeMmble (PU3UKONW, SKOHOMHUKOH M JPYyTUMH
HayKaMH;

JaJIbHENIEE PAa3BUTUE MOHATHUS ACUCTBUTEIBHOIO YHCiA IO-
CpPEICTBOM IIpeJICTaBJICHUs] B TPUTOHOMETpHUYECKON (opMme;
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cuHycoB. CymMMa U pa3HOCTb KOCUHYCOB.

— (¢opMupoBaHHE YMEHHUH ONpEeAeNiaTh U UCCIIEI0BAaTh CBOWMCTBA
CHUHYyca, KOCHMHYCa, TaHT€HCa, KOTaHTeHCa JeHCTBUTEIHHOTO
Y1CIIa, UCTOJIb3YsI OJJHO3HAYHOE COOTBETCTBHE MEXKY TOUKAMHU
YHCIOBOW MPSIMON U TOYKAMU OKPYKHOCTH;

— o0ydeHue MPUMEHEHUIO TPUTOHOMETPUYECKHX TOXKIECTB IPHU
BBIUHCIICHUSIX, npeoOpa3oBaHuUsX TPUTOHOMETPUUYECKUX
BBIPQXECHHUHM, pEHIeHUH TMPOCTEUIINX TPUTOHOMETPUUYECKUX
YPaBHEHUH, C UCIOIb30BAHUEM JJOKA3aTEIbHBIX PACCYXKICHUM.

Memanpeomemmnule uenu:

— pa3BUTHE yMEHUH CaMOCTOATEIbHO  OIpENeisaTh  LENH
JNESATEIIbBHOCTH 1O YCBOGHUI0O U TPUMEHEHUIO 3HaHUHN
TPUTOHOMETPUM KaK MaTEeMaTHMYeCKOM MOJENIN peanbHOU

JENCTBUTENBHOCTH;

— (dopmupoBanue HaBBIKOB y4e0HO-MCCIIeI0BATEIHCKOM
ACATCIIBHOCTH, TOTOBHOCTH K IMOUCKY PCIICHHA IMPAKTHUYCCKUX
3ajady;

— PasBUTHUC yMeHI/II\/JI OPUCHTHUPOBATLCA B Pa3JIMYHBIX UCTOYHUKAX
uH(popMaluuy, KPUTUYECKU OLIEHUBATh MMOJIy4EHHYIO

MH(OPMALNIO, TPUMEHSTh €€ B CBOEH JAEATEIbHOCTH.
JIuunocmmnuie yenu:

— ¢opmupoBaHue MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M OOILECTBEHHOM
MPaKTHUKU;

— pa3BUTHE TOTOBHOCTH  Y4YallUXCi K  CaMOCTOSITEILHOU
TBOPYECKOH JIEATEIILHOCTH;

— (opMupoBaHHE HABBIKOB COTPYJHHYECTBA B  MpoOIEcce
yueOHOI, y4eOHO-UCCIIeI0BATEIHCKOM, 00IIeCTBEHHON
JICSITETbHOCTH.

Vil

TPUT'OHOMETPUYECKHUE
YPABHEHUA

19

1,3,57,8

VpaBHeHHEe COSX=a. YpaBHeHue SiNX=a

Ilpeomemmnuvie yenu:
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.YpaBHeHue tgx=a.
TPUTOHOMETPUYECKUX YpPaBHEHUM.

Pemenue
IIpumepsr

pelIeHrs MNPOCTEHIINX TPUTOHOMETPHUUECKHUX

HEpPABEHCTB.

— BBEJECHMENOHATUIArCSIN a, arccos a, arctg a;

— BBIBOJ (OpMyn KOpHEW MPOCTEHIIUX TPUTOHOMETPUUYECKUX
ypaBHEHUM;

— oOyueHWE pEUICHUI0 TPUTOHOMETPHYECKUX  YpaBHEHHH,
CBOJSIIUXCS K aireOpanveckuM, pEmIeHUIO0 OJHOPOIHBIX
OTHOCHUTEJIbHO CHHYCa U KOCUHYCA YpaBHEHU;

— oOyueHWEe pCEUICHWI0  TPUTOHOMETPUYECKUX  YpaBHEHUU
METOJaMU  3aMEHbl HEU3BECTHOTO M  pasjoOKEHUs Ha
MHOXHUTEJIH,

— 3HaKOMCTBO C METOJIOM OIIEHKH MHOKECTBA 3HAUEHUH JIEBOU U
MpaBoO YacTel TPUTOHOMETPUUYECKOTO YPABHEHHUS,

— 3HAKOMCTBO CO CIIOCOOAMH PEIICHUS] TPUTOHOMETPHUYECKUX He-
pPaBEHCTB.

Memanpeomemmnuie yenu:

— pacuMpeHue CpeiCcTB MOJCIUPOBAHUS PEAbHBIX MPOLECCOB U
SIBIICHUH;

— (dopmupoBaHue NMpUEMOB Nepexoa OT aHAIUTUYECKOW K Tpa-
(buueckoi Moenu U 00paTHO;

— pa3BUTHE ATOPUTMUUYECKOTO U JIOTUYECKOTO MBIIUICHHUS;

— COBEPIICHCTBOBaHUE MPUEMOB TOUYHBIX W MPUONMKEHHBIX BBI-

YHUCICHUH;

— 3HAaKOMCTBO C MAaTE€MAaTHYECKUM TOJKOBAaHHUEM IOHATHUA IEpU-
OJIMYHOCTH, HMEIONIEro BaXXHOE MHPOBO33PEHUECKOE
3HAYCHHE,

— 3HAKOMCTBO C (bI/ISI/I‘-IGCKI/IMI/I SABJICHUAMMH, OIIMChIBACMBIMHU C
MMOMOIIIBbIO TPUT'OHOMETPHUICCKUX ypaBHeHnﬁ.

Juunocmmuoie ueau.

— COBCPIICHCTBOBAHWEC HABBIKOB CAMOKOHTPOJIA;

— PasBUTHUC BBIYHCIIUTEIHLHOM 1 aHTOPHTMH‘{CCKOﬁ KYJbTYPBI,

— PasBUTHUC TBOp‘—ICCKOﬁ HWHUIOUATUBBI, HCCICA0BATCIBCKUX
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}’MCHI/II‘/'I, CAMOKPHUTHUYHOCTH.

VIl | TIOBTOPEHHUE 21 2,4,5,6,8
Pemenne 3amanmii  Ha  mpeoOpa3zoBaHUE Ilpeomemmnoie yenu:
CTCIICHHBIX, ITOKa3aTCJIbHbIX, — yMeTh pemarts 3ananus tuna 1, 5, 9, 10 u 11 uz IEMO EI'D
JIOFapI/I(bMI/IquKI/IX u TPUTOHOMCTPUYICCKUX (HpO(bI/IHBHBIf/i ypOBeHb);
BHIPAKCHHH. PEIICHNE NPOCTEHIINX JIHHOHHBIX, — BHageTh npuémamu pemenus 3agad tuna 13 uz JEMO EI'D
KBa/IpaTHBIX, MppalnOHATILHBIX, MOBBILIEHHOIO YPOBHSI C OTOOPOM KOpHEH W3 3a/laHHOro
MOKa3aTeNbHBIX u JorapuMUUECcKUX MPOMEKYTKA
YpaBHEHUH. Pemenue ypaBHEHU I Memanpeomemnuie yenu:
TIOBBILICHHOTO YpoBHA — YMEHHE CaMOCTOSITEIBHO ONPEACIATH I CBOETO O0YYEHUs,
CJIOKHOCTH(KBAPATHBIX, MOKa3aTeJIbHBIX, CTaBUTH ¥ (POPMYIHPOBATH sl ceOsi HOBBIC 337a4d B yu&Oe u
HpgauHOHaHBHH)f’ JIOrapHPMITIECKIX) ¢ MIO3HABATEIIbHOW  JIEATENIbHOCTH, pa3BUBaTh MOTUBBl U
;T OPOM KOPHCH 13 3a/IaHHOTO HPOMEKYyTKa. MHTEPECHI CBOEH MTO3HABATEIIBHON JIEATEIbHOCTH;
€IICHUE TPUTOHOMETPUUYECKUX ABHEHUI
p p yp . — YMEHHME CaMOCTOSTEIbHO IUJIAHUPOBATh IYTH JIOCTHKEHUS
6a30BOroO " TIOBBIIICHHOTO ypOBHEH .
5 . 1enei, B TOM 4YHCIie aJbTEepPHATUBHBIE, OCO3HAHHO BHIOUpATh
CJIO)KHOCTUC OTOOpOM KOpHEW W3 3aJaHHOTO
p p ! HaubOosee d(PQexTUBHBIE CHNOCOOBI pEIIeHUus YYEeOHBIX U
MpoMeXxxyTka. Pemienue 3amad Ha TPOILICHTHI, .
4acTH, JOJIM, Ha KOHLEHTPALUI, CMECHU HOSHABATCILHDIX SaAT,
’ ' N ’ ’ — pa3BUTHE YMCHHIMA CaMOCTOSITEITLHO OCYIIECTBIISTH,
crutaBel. Pemenue 3amaHuii Ha BBIYUCICHUS U .
KOHTPOJIUPOBaTh W KOPPEKTHUPOBATH JIEUCTBHUS B TIpollecce
peoOpa3oBaHus MO 3aJaHHBIMPOPMYIIaM. -
00001IeHus, cUCTEeMaTH3allMl U  PACUIMPEHUs  3HaHUMH,
MOJTYYEHHBIX B OCHOBHOM IIIKOJIE;
— ¢opMupoBaHHE YMEHUH CaMOCTOSATENHHO OCYIIECTBIATH,
KOHTPOJIUPOBATh U KOPPEKTUPOBATh CBOIO NIEATEIBHOCTh MPHU
BBITIOJTHEHHUH 33]IaHUI.
Jluunocmnuie yenu:
— (¢opMupOBaHHE OCHOB  CaMOBOCHHUTaHHMSI B  IpoIllecce
BBITIOJTHEHUS padOT Pa3HOIO YPOBHS CII0XKHOCTH;
— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEW, WHTYHMIIMH, HABBIKOB
CaMOCTOSITEIIbHOM JIeATEIHLHOCTH.
UTOI'O 136
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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 11 kaacc

Ne I'naBa/ Copep:kanue MaTepuasia KoJu-Bo | YHuBepcanbHubie yyeOHblie gecreus (YY/):
IL./1L. 4acoB
| TPUTOHOMETPUYECKUE ®YHKLUU 20 1,35,7,8

OO0iacTh OonpcaAcCICHUA U MHOXKXCCTBO 3Ha4YCHMUI

TPUTOHOMETPUUECKUX  QyHKuMHA. YETHOCTD,
HEYETHOCTb, NEPUOANYHOCTD
TPUTOHOMETPUYECKUX ¢yukuuil.CoiicTBa

byHkmu Yy =cosx u e€ rpaduk. CpoiicTBa
byakuun  y=sinx u e& rpaduk. CpoiicTBa
bynkun  y=tgx u e€ rpaduk. OOparHbIe
TPUTOHOMETPUYECKHE (DYHKIINH.

Ilpeomemmnoie yenu:

BBEJICHUE TIOHSTHS TPUTOHOMETPHUYECKON (PyHKIINH,
dbopMHUpOBaHHE YMEHHUM HAXOAUTH OOJACTh OINPEICICHHUS U
MHOYECTBO 3HAYCHHUI TPUTOHOMETPUIECKUX (PYHKITHIA;
0o0yuyeHHEe MCCIIEJOBAHUIO TPUTOHOMETPHUYECKUX (DYHKIUI Ha
YETHOCTh ¥ HEYETHOCTD M HAXO0XKICHHUIO Meproaa QyHKIINH;
U3yyeHHe CBOWCTB (yHKuuily =CcoSx, y=sinx, Yy=10X,
y =CtgX, oOyueHue mocTpoeHHI0 TIpadukoB (QyHKUUNH WU
IIPUMEHEHHIO CBOWCTB (DYHKLMH NMpU pElIeHUN ypaBHEHUH U
HEPABEHCTB.

O3HAKOMJICHHE C  OOpaTHbBIMM  TPUTOHOMETPUUYECKUMU
(GYHKIUSAMH, UX CBOMCTBAMHU U TpadUKaMH.

Memanpeomemmnuie yenu:

3HAKOMCTBO C MAaTreéMaTH4YCCKUM  TOJIKOBAHUCM  IIOHATHA
NEpUOANYIHOCTH, HMECIOMICTO BAXHOC MHUPOBO33ZPCHUYCCKOC
3HA4YCHHC,

3HAKOMCTBO C CbI/ISquCKI/IMI/I SABJICHUAMH, OIIMChIBACMBIMH C
MOMOUIbIO TPUTOHOMETPUYECKUX (PYHKIIUH;

3HAKOMCTBO C CHHYCOUIOW Kak TpauKOM TapMOHHUYECKUX
KOJICOaHMIi;

3HAKOMCTBO ¢ (opMylaMu, TMO3BOJSIFOINIMMU  HAaXOJUTh
NpUOMKEHHBIE  3HAYeHUs  SINXMCOSX, ¢  IIOMOIIBIO
MHOT'OYJICHOB.
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Juunocmmuote ueau.

pacHIMpeHue npeCcTaBICHU 0 B3aUMHO OOpaTHBIX JEHCTBUSIX;
pa3BUTHE BBIYUCIUTEIBHOM, aTOPUTMHUECKON U rpadudeckoit
KYJIbTYpHI;

— Dpa3BUTHE TBOPYECKOW HHHUIIMATHBBI, HCCIIEI0BATEIbCKUX
YMEHUN, CAMOKPUTUYHOCTH.
I ITPOU3BO/HASI M EE 19 2,4,5,6,8
TEOMETPUYECKHWHA CMBIC.JI
[IpousBoanas. [IpouzBoanas CTETIEHHOM Ilpeomemmnoie yenu:
¢bynkuuu.  [lpaBuna  auddepeHnnpoBaHus. — 3aBepuieHHe (HOpPMHUPOBAHHS TPEACTABICHHSA O IMpererne
[Ipon3BogHBIE  HEKOTOPBIX  3JIEMEHTapHbIX YKCJIOBOM MOCIIEIOBATEIBbHOCTH;
GyHKIHH. I'eomeTrpuueckuit CMBICT — 3HAaKOMCTBO C MOHATHSAMH Mpeaena (yHKIHH B TOYKE U Ha
MIPOU3BOJHOM. OECKOHEYHOCTH, W acCHUMITOTaMu Tpaduka QyHKIUH, CO
CBOICTBaMH MpeAeNoB (PYHKIIHIA;
— (¢opmupoBaHue rpadu4ecKkoro IIpEICTaBICHUS 0

HETPEPBIBHOCTH (DYHKIIHH;

o0y4yeHHE BBISBICHUIO HEMPEpbIBHBIX (YHKIUI ¢ Omopoi Ha
olpesielieHue  HeNpephlBHOCTH  (QyHKIMM (B TOYKe; Ha
UHTEpBAJE);

3HAaKOMCTBO C MOHATUEM IMPOU3BOAHOM (DYHKIIMU B TOUKE U €€
(U3NYECKUM CMBICIIOM;

dbopMHUpOBaHHE HAYATbHBIX YMEHUM HAXOAUTHh MPOU3BOJIHBIC

AIIEMEHTapHbIX  (QYHKIMM  HAa  OCHOBE  OIpeAeTeHUs
MIPOU3BOIAHOM;

BJIaJIcHHEe  mpaBuiamMu  JUPQGEepeHIUpPOBaHUS  CYMMBI,
MPOM3BENCHNUS W YAaCTHOTO JBYX (YHKIMI, BBIHECEHHS

MIOCTOSIHHOT'O MHOXKMTEJS 32 3HAaK IPOU3BOJIHOM;

3HAKOMCTBO € AU(PPEpEeHINPOBAHUEM CIIOKHON (DyHKUUU U
MIPaBUJIOM HAXO0KJIEHUS MPOU3BOAHOM 00paTHON QPyHKIINH;
00y4YeHHEe MCIOJIb30BaHHIO0 (POPMYIIbI TPOU3BOIHON CTENIEHHON
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¢yukuun f X =X P u1st 10600 MEHCTBUTENBHOTO YKCIIa p;

dbopmupoBanue YMEHHUS
AIIEMEHTAPHBIX (PYHKIINH;
3HAKOMCTBO C TE€OMETPUYECKUM CMBICIIOM IPOU3BOAHOM,
00y4YeHHE COCTABJICHHIO YpAaBHEHMS KacaTelIbHOH K rpaduky
GyHKIIMY B 33JaHHOM TOUKE.

HaxXoaUuTb IIPpOU3BOAHBIC

Memanpeomemmnuie yenu:

UCTIOB30BaHUE (DU3UYECKOTO CMBICTA TPOM3BOTHOU LIS
ONpEeNIeNICHUsT CKOPOCTU JBUKCHUS MaTepUATbHOW TOYKH B
JAaHHBIA MOMEHT BPEMEHH,

YCTAaHOBJICHHME  CBSI3M  MEXAY 3HAYEHHWEM IPOU3BOIHOU
GyHKIMM B JAaHHOM TOYKE M TAHTEHCOM yrja KacaTeJbHOM,
poBeAEHHOMN K rpaduky QyHKIIMU B JAHHOH TOUKE;
dbopMHUpOBaHWE TOHATUS Tpeaena  IMOCIEA0BATEIbHOCTH

o n
TIonIaield MPaBUWIbHBIX 2 - YTOJIBHUKOB, BIHCAHHBIX B OJUH
U TOT K€ KPYT.

Jluunocmmuoie uenu.

BOCIIMTaHME NATPUOTH3Ma, TOPAOCTH 3a cBoo PoauHy Ha
puMepe JKU3HH U JCSITEITLHOCTH OTCYSCTBCHHBIX YYEHBIX —
maTtematukoB (JloGaueBckuit H.I1.);

pa3BuUTHE  aOCTPAaKTHOIO  MBIIUJICHMUS, (dbopMupoBanue
MIPEACTABICHUN 0 OECKOHEYHO OOJBIINX U OECKOHEYHO MaJIbIX
BEJIMYMHAX;

pa3BUTHE TBOPYECKHX CHOCOOHOCTEH, HWHTYWIIUH, HABBIKOB
CaMOCTOSITEIILHON IEITEIbHOCTH.

INPUMEHEHMUE HPOHSBOI{HQﬁ K
NCCJIEJOBAHHUIO ®YHKIIUHN

19

1,3,57,8

Bozpacranue u yObIBaHUE byHKINN.
DKCTpEMYyMbI GbyHKIHN. [Ipumenenne
NPOU3BOJHOM K  NOCTPOCHHIO  TpadUKOB

IIpeomemnmnvie yenu:

06yquI/Ie MNPUMCHCHUIO NOCTATOYHBIX YCJIOBI/Iﬁ BO3pacCTaHUusd U
yGBIBaHI/IH IJIL - HAaXOXIACHUSA TIPOMCKYTKOB MOHOTOHHOCTHU
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¢bynkumii.  HawmOosbiiee W HaWMEHbIIEE
3HayeHus1 (QyHKIMU. BelmykimocTts Trpaduka
(GhyHKIHMH, TOYKH TIeperuoa.

byHKINH,

3HaKOMCTBO C TOHSATHSAMU TOYEK OJKCTpeMyMa (yHKIUH,
CTAllMOHAPHBIX M KPUTUYECKUX TOYEK, C HEOOXOTUMBIMH M
JIOCTaTOYHBIMU YCJIOBUSIMH 3KCTpeMyMa (pyHKIUHY;

o0yyeHHe TOUCKY (BBIYMCICHUIO) TOYEK OSKCTPEeMyMa
GbyHKIUY;

o0yyeHHe HaxXOXKJIEHHI0O HaumOOJbLIEr0 M HAUMEHbLIETo
3HA4eHUH (PYHKIUU C IOMOILBIO IPOU3BOIHOM;

3HAaKOMCTBO C TIOHSITHEM BTOPOH MPOU3BOAHON (YHKIWHU U €€
(U3NYECKUM CMBICIIOM;

IIPUMEHEHUE anmnapaTa BTOPOW IPOU3BOJHON JJIs HAXOXKIEHUS
MHTEPBAJIOB BBITYKIJIOCTH M TOUEK Nepernda GpyHKIum;
dbopMupoBaHUEe yMEHUA CTPOUTh rpadukud  GyHKIHII-
MHOI'OYWJIEHOB C IOMOILBIO MEpPBON INPOU3BOAHON U BTOPOIi
MIPOU3BOAHOM.

Memanpeomemmnule yenu.

(dbopMUpOBaHUE TMPEACTABIEHUN 00 HSKCTPEMAJbHBIX 3aJayax
(3amayax Ha  ONTUMM3ALMIO) B  HayKe, HSKOHOMHUKE,
IIPOU3BOJCTBE;

oOydyeHHe MeToJaM pelleHHsl 3ajJad Ha  HaXO0XKJEHUe
MHOTOYIOJIbHUKOB HAaWOOJBIIEH IUIOIIAIM, BIHCAHHBIX B
OKPYXHOCTB;

oOydeHre MeTo/laM pEeIIeHHs 33/a4 Ha HaXOXJIEHHE BBICOTHI
KOHYca HanOoJjbIIero o0bEMa, BIMCAaHHOTO B chepy 3aJaHHOTO
paauyca;

o0y4yeHHe MeToJIaM peIIeHUs IPUKIIAJHBIX 33/]]a4, CBI3aHHBIX C
HCCJIEOBAaHNEM XapAaKTEPUCTHK IPOLIECCOB, MPOTEKAIOIINX B
¢uznke, OMOJIOTUH, XUMHUH, SKOHOMHKE U HHTEPIPETHPOBAThH
IIOJIy4YE€HHBIE PE3YJIBTATHI.

Juunocmmuoie ueau.

BOCIIMTAHUC TMATPHUOTH3MA, TOpAOCTH 3a CBOIO POJII/IHy Ha
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IIPUMEpE JKU3HU U JCSITEIbHOCTH OTEYECTBCHHBIX YUEHBIX —
matemaTukoB (Yeosrmes I1.J1.);

— pa3BUTHE AHAIUTHYECKUX CIHOCOOHOCTEH M MHTYMLIMU B XOJ€
pelIeHns 3a1a4 Ha ONITUMHU3ALINIO;

— pa3BUTHE BBIYMCIUTEIBHOMN, aITOPUTMUYECKON U rpadudecKoit

KYJIbTYpPHI.
v HUHTEI'PAJI 14 2,4,5,6,8
[TepBooOpazHasi. [IpaBuna HaX 0K ICHUS Ilpeomemmuoie yenu:
nepBoobOpasubix.[Inomanp KPUBOJMHEHHOMN — O3HAaKOMJIEHWE C TIOHSATHEM [EepBOOOpa3HOM, o0OydeHue
Tpanenuu u UHTErpall. Brruucnenue HAXO0XKJACHUIO nepBooOpazHoit JUISL CTENEHHON u
uHTerpanoB.Beruncnenue miomaneii ¢uryp c TPUTOHOMETPUYCCKHUX (YHKIIHIA;
IIOMOULIBIO HMHTErPaJIoB. [Tpumenenue — O3HAKOMJICHHE C TOHATHEM WHTErPUPOBAHUA M OOydeHUE
MIPOU3BOJTHON U UHTETpajla K PEUICHUI0 NPUMEHEHUIO TPaBWJI MHTETPUPOBAHUS TPU HAXOXKICHUU
MPaKTUYECKHX 3a]1a4. nepBOOOPa3HbIX;
— ¢opMupoBaHHe  TOHSTUS  KPUBOJIMHEWHON  Tpamenuw,
O3HAKOMJICHHE C TIOHATHEM ONPENCIEHHOTO HHTerpana,
00y4eHre BBIYMCIIEHUIO IIJIOMAAN KPUBOJIMHENHOMN Tpaneuuu B
MPOCTEUIINX CITydasiX.
Memanpeomemnmnuie yenu:
— BbIsIBIIGHUE (QUTYp, OTPAHUYCHHBIX JIAHHBIMH JIMHUSMH, U
HaxO0’KJICHUE TIIoImaaen ATuX Guryp;
— TpUMEHEHHE UWHTEerpajioB Ui BbIBoJa (opMyasl 00bEMa
HAKJIOHHOM MPU3MbI, MUPAMU/Ibl, KOHYCA;
— TpPUMEHEHHE WHTErPAJIOB JJI perieHus: (GU3NIECKUX 3a7a4;
— pelIeHHe 3a7a4 Ha JBWKEHNE C TPUMEHEHUEM HHTETPAJIOB.
JIuunocmnvie yenu:
— pa3BHUTHE BBIUMCIUTEIHHOU U aITOPUTMUYECKON KYJIBTYPHI,
— pacmMpeHue MpeACTaBICHUN 0 B3aWMHO OOpaTHBIX JEHCTBUSIX.
Vv KOMBHUHATOPUKA. 12 1,3,57,8
[IpaBuno  mpousBeAcHUS. [TepecTanoBkH. Ilpeomemmnovie yenu:
Pasmenienusi. CoueraHuss M HMX CBOICTBa. — OBJQJICHWE OJHWM W3 OCHOBHBIX CPEJICTB TOJICUETa YHCIia
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bunom Herotona.

pasNMYHBIX  COEIUHEHUH  (KOMOMHATOPHBIM  IIPABUIIOM
IIPOU3BENICHUS);

3HaKOMCTBO  C  MIE€pPBbIM  BHUJOM  COCIMHEHMH  —
[ePECTaHOBKAMU;

JEMOHCTpalMsl NPUMEHEHUs I[paBWila IPOU3BEACHUS IpU
BBIBOZIC (DOPMYJIBI YHCIIa IEPECTAHOBOK M3 N JIEMEHTOB;
BJIaJICHUE MTOHATHEM Pa3MELICHUs U3 M 3JIEMEHTOB 0 N. 3HaTb

dopmyny nus BelUmMCHEHHST Al - YHCIA Pa3MCLICHUH U3 M

3JIEMEHTOB 110 N, yMETh NPUMEHSTH €€ IPU PEILICHUY 3a7ay;
BJIQ/ICHUETIOHATHEM CO4YeTaHuM ©Oe3 TMOBTOpEeHUH M3 m

3IeMEHTOB 10 n. 3HaHue (OpMynbl sl BbIYMCICHHS Cjp -

Yrclia BCEBO3MOXKHBIX COYETAaHUN M3 m D3JIEMEHTOB IO N,
YMEHHUE IPUMEHATD €€ MPH PEeIICHUH 3a]1ad,

YMEHHE pacKIaJblBaTh CTeNeHb OMHOMa 1o ¢opmyne HeioToHa
pU  HAXOXJIEHWHW OWHOMHUAIBHBIX  KO3(POHUIMEHTOB ¢
nmoMoIbo TpeyroiapHuka Ilackama. [IpuMeHATH moTydeHHBIE
3HaHU NPH PelIeHUH 3ajiau.

Memanpeomemnmnuie yenu:

3HAKOMCTBO C pOXJIEHHEM KOMOMHATOPUKH KaK HayKH,
MO3BOJISIIOIIEH  aHAJIM3UPOBAaTh TOJIOBOJOMKH U  a3apTHHIE
UTPBI;

IPUMEHEHHEe KOMOWHATOPHBIX METO/JOB B  CTaTUCTHKE,
TeHETHKEe, JTUHTBUCTUKE, IIPU PEIIEHUU TPAaHCHOPTHBIX 3ajad,
IpU CO3JJaHUU U JIEKOAMPOBaHUS MM(POB, B MHPOPMATUKE U

1p.

Jluunocmmuoie uenu.

Pa3BUTHE aHATUTHYECKUX CIIOCOOHOCTEH W MHTYHIIUH,
WHTETPUPOBAHUE B JIMYHBIM OMNBIT HOBOW, B TOM YHCIE
CaMOCTOSITEJIBHO TTOTY4eHHON HH(POPMAIIHH.

Vi

3JEMEHTBI TEOPUU BEPOSITHOCTEM

12

2,4,5,6,8
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CoOpbITHS. KoMmOunamun COOBITUH.
[TpoTuBOMIONOXKHBIE COOBITUS.  BeposTHOCTH
COOBITHSI. Cnoxenue BEPOATHOCTEH.
HeszaBucumele COOBITHSI. YMHOXKEHNE
BeposATHOCTEN. CTaTUCTUYECKAsI BEPOSITHOCTD.

Ilpeomemmnoie yenu:

— 3HAKOMCTBO C Pa3JIMYHBIMU BUJAMHU COOBITHIA, KOMOMHALIUAMU
COOBITHI;

— BBEJICHHE IOHATHUS BEPOSITHOCTU COOBITUS (B KIACCHUYECKOM
[NOHUMaHUM) U  OOy4YeHHE  HAXOXKJIEHHIO  BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI C OYEBUIAHBIMH OJArONPHUSITCTBYIOIIUMHU
UCXO0/1aMU;

— 3HAaKOMCTBO C TEOpPEMOM O BEPOSTHOCTH CYMMBI JBYX
HECOBMECTHBIX COOBITHH U €€ PUMEHEHUEM, B YACTHOCTH IPH
HaXO0XKJICHUU BEPOSITHOCTHU IIPOTUBOIIOJIOKHOIO COOBITHS;

— 3HAaKOMCTBO C TEOpPEMOM O BEPOSTHOCTH CYMMBI JBYX
IIPOU3BOJIBHBIX COOBITHI;

— HHTYWTHUBHOE BBEJICHUE MOHITHS HE3aBUCHMBIX COOBITHIA;

— oO0yyeHue HaXOXJACHUIO BEPOSTHOCTU MPOMU3BENCHHS JTHOO0r0
YlCJla HE3aBUCUMBIX B COBOKYITHOCTU COOBITHIA;

— 3HaKoMCTBO ¢ ¢opmynoit bepHysmin, narouieil BO3MOKHOCTh
HaXOJIUTh BEPOSTHOCTh Pa3HOOOPA3HBIX KOMOMHAINI COOBITHIA
B CEpPHUSX OJHOTHITHBIX OIBITOB, B KaXIOM M3 KOTOPBIX
¢bukcupyemoe  coObITHE JMOO  TNPOUCXOAMUT, JHOO HE
IIPOUCXOUT.

Memanpeomemmnule yenu:

— YMEHHE BBIYHCISATH BEPOSATHOCTH COOBITHI B PEATbHON KHU3HH,

— (dopmupoBaHHE TIPEACTABICHHH O MeToJax 00paboTKu
nH(pOpMaLINH.

JIuunocmmuuie yenu:

— ¢opmupoBaHue MHUPOBO33pEHUS,
COBPEMEHHOMY YPOBHIO HayKH;

— BOCIHMTaHUE MATPUOTU3MA, TOPJAOCTH 3a cBoro PoauHy Ha
npUMepe KU3HH U JESTETBHOCTH OTEYECTBEHHBIX YUEHBIX —
maremaTukoB (MapkoB A.A., Jlsnynos A.M., Kommoropos
A.H., Xunuun A M., 'aenenxo b.B.);

COOTBECTCTBYIOLIETO
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Pa3sBUTHEC CIIOCOOHOCTH Y TOTOBHOCTH BECTH JUajior ¢ ApyrumMu
JIFOAbMH B ITPOICCCE COBMECTHOM JACATCIIBHOCTH.

Vil

CTATUCTUKA

10

1,3,57,8

Cityyaiinbie BEJIMYUHBI.
TeHAeHIIUU. Mephl pazopoca.

enTpanbHbie

Ilpeomemmnvie yenu:

dbopMupoBaHue TIOHSATHUS CIIy4aiiHOU BEJIMYMHBI,
MPEICTABICHUS O PACHPEICICHUH 3HAYEHUW JUCKPETHOMU
CIIy4yalHOHM BEJIMYHMHBI B BUJIC YACTOTHON TAOJIMIIBI;

BBEJICHUE TOHATUS TI'€HEpPAJIbHONM COBOKYIHOCTH U BBIOODKH,
JEMOHCTpalMsl  IPUMEPOB  PENpPE3CHTATUBHBIX  BBIOOPOK
3HAQUYEHUM CIy4yallHOW BEJTMYUHBI,

(GbopMUpOBaHUE NPEJCTABIECHUNH 00 OCHOBHBIX LEHTPAIbHBIX
TEHJCHLMSIX: MOJIe, ME/IUaHE, CPEAHEE U YMEHUS UX HAaXOJIUTh
B yueOHBIX BBIOOpPKAX;

o0ydeHHEe NpPEJCTaBICHUNH O MaTEeMaTHMYECKOM OXXUIaHUM U
YMEHUH BBIYUCIIITH MAaTEMaTUYECKOE OKHMJIAHHME CIIy4alHOU
BEJIMYMHBI C KOHEYHBIM YHCIIOM 3HAYEHUM;

BBEJICHUE OCHOBHBIX Mep pa3z0bpoca 3HAUYE€HUN ClydyailHOU
BEJIMUMHBI: pa3Max, OTKJIIOHEHHE OT CPEJIHErO, IUCIIEPCHIO.

Memanpeomemnuie yenu:

pacIIupeHne CPEeICTB MOJEIUPOBAHHS PEATBHBIX MPOLIECCOB U
SIBIICHHIA,

3HAKOMCTBO C IIPUMEHEHUEM 3HAHUU O CIyYalHBIX BEJIMYMHAX
B PELICHUH MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4.

Jluunocmmuowte yenu.

paciMpeHue MpeaCcTaBIeHUI O YHCIOBBIX MHOKECTBAX;
pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHUIO Ha MPOTSHKEHUU
BCEH JKM3HM, KaK YCIOBUIO YCHEIIHOTO  JOCTHXKEHUS
MIOCTaBJICHHBIX 11eJIel B BBIOpaHHOHU cdepe e TeTbHOCTH.

VIl

3AK/IIOYUTEJIBHOE

IHOBTOPEHHUE

KYPCA AJITEBPBI 1 HAYAJT AHAJIM3A
NP TIOATOTOBKE K HTOI'OBOHU
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2,4,5,6,8
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ATTECTALHUHA 11O MATEMATHUKE

Pemenne npocrenmmx IMHEHHBIX, KBAIPaTHBIX,
palMOHAJIbHBIX, I0KA3aTEIbHBIX U
norapupMUUECKUX HEpaBEeHCTB. Perenne
HEPABEHCTB MOBBIILIEHHOTO YPOBHS CI0XKHOCTH
(KBaJpaTHBIX, IOKA3aTEIIbHBIX,
UppalMOHAIIbHBIX, JTOTapU(PMUYECKHX ).
Pemenne cucreM HEpaBEHCTB IMOBBILIEHHOTO
YPOBHS CII0)KHOCTH (KBaJpaTHBIX,
II0KA3aTENbHBIX, PALIMOHAJIBHBIX,
norapudmudeckux ). YreHue rpagukoB
3aBHCUMOCTEH, MHTEpIpeTanus HHPpopMauy,
IIPEICTAaBICHHON Ha HUX, YMEHHE JIENaTh
BbIBOJIbI. IHTEpHpeTanus uHpopmanuu,
IIPEICTAaBICHHON Ha MarpaMMax U yMEHHE
JIeJaTh BBIBOJIBI.

I'eomerpuueckuil U pu3NIECKUN CMBICI
MIPOU3BOHOM.

IIpuMeHeHHE MNPOU3BOJHOM K HCCIIEIOBAHUIO
¢byHkiuil. PemeHue 3amay  Ha  IBUIKEHHE.
JIBr>keHue TpOTSKEHHBIX TeN. [[BHkeHue 1o
Bojge. CpemHsass  CKOpOCTh.  3ajauyd  Ha
MIPOU3BOJUTENBHOCTD. Pelenue 3ana4 Ha Temy:
«IIonsatue BepoaTHOCTU. [IpakTHueckue 3amaun
Ha BBIYUCICHUE BeposaTHOCTeH. IIpocrenmme
IpaBHiIa " (hopmyibr BBIYMCIICHUS
BEpPOSATHOCTEM». Pellenne 3a1ay Ha MPOLEHTHI ¢

SKOHOMHMYECKUM  cojepKaHueM.  MeTronbl
peleHus 3aj1a4 C napameTpamMu
(aHamuTHUeckuil, Tpaduyeckuii). YpaBHEHUS:
KBaJIpaTHBbIE, UPpaLMOHAIILHBIE,
MIOKa3aTelbHbIE, jorapudmuyeckue,

Ilpeomemmnuvie yenu:

yMeThb pemiarh 3aaanus tuma: 1, 2, 4, 5, 7, 9, 10, 11, 12 u3
neMoHcTpanonHod Bepcuu (JJEMO) EI'D  (mpodunbHbIi
YPOBEHB);

BJIaJIeTh Npu€MamMu pelieHus 3anad tuna 13, 15, 17, 18, 19 u3
JAEMO EI'D.

Memanpeomemmnuwie uyenu:

YMEHHE CaMOCTOSATEIBHO ONPEACISATh e CBOETO O0Y4eHHs,
CTaBUTh ¥ (POPMYTUPOBATH I ceOsi HOBBIE 33aqauu B y4€Oe u
[IO3HABATENBHOM  JIeSIT€IbHOCTH, Ppa3BUBATh  MOTHBBl U
MHTEPECHI CBOEH ITO3HABATEIBLHOU 1E€ATEIbHOCTH;

YMEHUE CaMOCTOSATENIBHO IUIAHUPOBATh IIyTH JOCTHXKEHUS
Hesed, B TOM 4YUCIE ajJbTepHATUBHBIE, OCO3HAHHO BBIOMPAThH
HanOonee d(pdeKTuBHBIE CIOCOOBI pEHICHUs Y4YeOHBIX H
MIO3HABATEJIbHBIX 3a/1a4;

pa3BUTHE YMEHUH’ CaMOCTOSITENTEHO OCYIIECTBIISITh,
KOHTPOJIMPOBATh M KOPPEKTHPOBATH JIEHCTBHSI B IIpOIECCEe
0000mIeHNs, CcUCTeMaTH3allMd M pacIIMpeHus 3HaHuM,
TIOJTyYEHHBIX B OCHOBHOM IIKOJIE;

dbopMHpOBaHHE YMEHUH CaMOCTOSTENIBHO  OCYILIECTBIIATD,
KOHTPOJIMPOBAaTh U KOPPEKTUPOBATH CBOIO JESATEIBHOCTH IPH
BBITIOTHEHWH 3aJIaHHI;

Jluunocmmnvwie uenu:

dbopMHpOBaHHE  OCHOB  CaMOBOCIIMUTAHUS B  IIpoOLEcCe
BBITMIOJTHEHUS pabOT Pa3HOIO YPOBHS CII0XKHOCTH;

pa3sBUTHE TBOPYECKHX CHOCOOHOCTEH, HMHTYWUIIUH, HABBIKOB
CaMOCTOSITENIBHOM 1€ATENbHOCTH.
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TPUT'OHOMETPHUYCCKHUC.

HepaBenctBa: kBajpaTHble, IOKa3aTelbHEIE,
norapudmuyeckue. Pemenne 3amau Ha
NeNUMOCTh,  3a7a4 € LEJIOYUCICHHBIMU
HEU3BECTHBIMH.

HUTOI'O 136

I'eomeTpus, 10 kiaacc

Ne I'naBa/ Conep:kanne MmaTepuaJa Kou-Bo | YHuBepcajibHble yueOHbIe aeidcTBus (YY/I): OcHoBHbIE

n./m. 4acoB HanpabaCHMs
BOCIIUTATEJILHOM
OEATECJIbHOCTH

I IMOBTOPEHME. BBEJEHUE B IPEJMET 10 1,3,5,7,8

TpeyronbHUKHM,  KJIacCU(pHUKALMS  TPEyrojJbHHUKOB,
3aMeyaTesibHble JIMHMM M TOYKU B TpPEYTrOJIbHHKE.
PaBHOOE1peHHBIN U PAaBHOCTOPOHHUNA TPEYTOIBHUKH UX
cBoiictBa. OKpY>KHOCTb, BIHCAHHasi B TPEYroOJIbHUK,
OKPYXHOCTB, OITUCAHHAs OKOJIO TPEYTOJIbHUKA.

PaBenctBo 1 moynodue TpeyronbHUKOB. CpenHss TUHUS

Ilpeomemmnuvie yenu:

TPEYrOJIbHUKA. [IpssmoyronbHBIE TPEYTOJIbHUKHU.
Tpuronomerpuyeckue  (QyHKIMH  OCTPBIX  YIJIOB.

IInomans TpeyrojabHUKa.

YeTbIpEXYroJbHUKH, KJ1accupuKanus -
YETBIPEXYTOJIBHUKOB, CBOMCTBA u MIPU3HAKA

napauenorpaMmMa, IpsMoOyroibHUKa, KBajpara, pomoa.
Tpanenus, cpeHss TMHAS TPaNCLUN.

CHUCTEMaTUu3anuAa 3HAHUI (0) TPEYroJIbHUKAXx,
MMPUMCHCHUEC CBOICTB MECIHaH, 6I/ICCCKTpI/IC, BBICOT
AJI1 pCHICHUA 3a1a4;

BJIAACHUC TMMOHATUEM «T'COMCTPHYCCKOEC MECTO TOYCK),

yMEHHE MIPUBOJIUTH MPUMEPBHI. YmMmenue
(dbopMynMpoBaTh U JAOKa3bIBaTh CBOMCTBA U MPHU3HAKH
paBHOOEPEHHOTO u PaBHOCTOPOHHETO
TPEYrOJIbHUKOB;

YMEHHE JOKa3blBaTb, 4YTO B TPEYTOJIbHUK MOXHO
BIIUCAaTh EIMHCTBEHHYIO OKPYXHOCTb M  OKOJO
TPEYrOJbHUKA MOYKHO  ONHMCAaTb  E€JUHCTBEHHYIO
OKPYXHOCTB;
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OKpyXHOCTb,  BIIMCaHHAass B  YETBIPEXYTOJIbHUK.
OKpy’>KHOCTb, ONMCAaHHAs OKOJIO YETBHIPEXYTOJIbHUKA.
@opMyIbl IJI0MAAEH YETHIPEXYTOJIbHUKOB.
OxkpyXHOCTb. YIJIBI U OTpPE3KH, CBSI3aHHBIE C
OKPY’KHOCTBIO.

[Ipenmer crepeoMeTpun. AKCHOMBI CTEPEOMETPUHU.
Hekotopsle cinencTBus U3 akCUOM.

yMeHHe (QOpMYyIUpOBaTh MPU3HAKH PaBEHCTBA U
o100Ust TPEYroJIbHUKOB, CBOMCTBA CPEAHEHN TMHUY;
YMEHUE  BBIpaXaTh  CTOPOHBI  MPSAMOYTOJIBHOTO
TPEyroJibHUKAa Yepe3 OJIHY U3 JaHHBIX CTOPOH U
OCTpBII yrou,

YMEHHE BBIBOAUTH (OPMYIBI JJISI  HAXOXKICHUS
TJIOIA U TPEYTOJIbHUKOB;

ymeHue GOpMyIUpoBaTh CBOWCTBA M MpPHU3HAKU
napajuiejiorpaMma, NIpsIMOYTOJIbHMKA, KBajapaTa |
pomoa;

YMCHHE BBIBOAUTH (POPMYITY JUISI HAXOXKICHHUS JITHHBI
CpEeIHEN JINHUK TpaleLuu;

yMeHue (HopMyIHpoBaTh YCIOBUS, IPHU KOTOPBIX
OKPY’KHOCTh MOKHO BIMCATh B YETBIPEXYTOJIbHUK M
OMHUCaTh OKOJIO HETO;

yMEHUE BBIBOJUTH bopMyIibI rIomaaen
NpsIMOYTOJIbHUKA,  KBajapaTa,  MapajulesorpaMmma,
pomba, Tpamnenuu;

yMeHre (GOpMyIHUpPOBaTh U JOKa3bIBaTh TEOPEMBI O
BIIMCAHHBIX yriaX, 00 yIyie MeXIy KacaTelbHOU u
XOpZIoi, 00 OTpe3Kax TNEPEeCcEeKaIoUXCs XOpI, O
KBaJIpaTe KacaTelbHOH. YMeHHe BBIBOJUTH (HOPMYIIbI
JUIS. BBIYMCIICHHS] YTJIOB MEXAY JIBYMsI CEKYIIUMH,
MIPOBEIEHHBIMU U3 OJJTHON TOUKH;

yMEHHE  TIEPEUUCIsATh  OCHOBHBIE  (HUTYpBl B
MPOCTPAHCTBE (Touka, npsiMas, MIJIOCKOCTH ),
dbopMynupoBaTh  aKCMOMBI 00 WX  B3aUMHOM
PACIOJIOKEHUN W WUIIOCTPUPOBATh JTH aKCUOMBI
MpUMEpamMu U3 OKPYKaIOIIEeH cpebl;

ymeHue (HopMyIupoBaTh W JOKa3bIBaTh TEOPEMY O
MJIOCKOCTH, TPOXONSAIICH Yepe3 TMpsSIMyld W He
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JeKAL[yl0 Ha HEH TOYKY, U TEOpeMYy O IUIOCKOCTH,
IIPOXOJAIIEH Yepe3 1BE NEPECEKAIOINECS IPSIMBbIE.

Memanpeomemmnuwle yenu.

— TMOATOTOBKA K MPUMEHEHUIO 3HAHUU IO IJIAHUMETPHH,
MOJIyYeHHBIX B OCHOBHOWM WIKOJE, K H3YyUYECHUIO
CTEpPEOMETpPUH, TPUTOHOMETPUH, MaTEeMaTHUYECKOIro
aHaJn3a;

— pa3BUTHE YMEHUU CAMOCTOSTEIbHO OCYILECTBIATH,
KOHTPOJMPOBaTh U KOPPEKTUPOBATh JACUCTBUA B

rpoiiecce 000011eHMS, cUCTEeMaTH3alluu u
paciivpeHusl 3HAHUH, TMOJYYCHHBIX B OCHOBHOM
IIKOJIC;

Juunocmmnvie yenu:

— CHCTeMaTu3alus  3HAaHUW 10  IUIAHUMETPHH,

MOJyYEHHBIX B OCHOBHOMW wIKOJE, s 3(PPEKTUBHOTO
OCBOCHHMS Kypca CTEPEOMETpPUH U  YCIEIIHOH
noarotoBku k EI'D o npoduiibHOM MaTeMaTHKe;

— pa3BUTHE TOTOBHOCTM K CamMOOOpa30BaHUIO Ha
MIPOTSDKEHUM BCEU JKU3HHU, KAK YCIOBHIO YCIEIIHOTO
JOCTMDKEHUSI TIOCTaBJIGHHBIX LieJed B BBIOpAaHHOMN
chepe AesaTeNBHOCTH

— paclIMpeHue TMpeJiCcTaBlIeHUu 00 aKCMOMaTHYeCKHX
MOCTPOCHUSIX T€OMETPUH (HayYHOH TEOpUn).

I HAPAJVIEJIBHOCTD IPAMBIX U 16 2,4,5,6,8
MJIOCKOCTEN
[TapaysienbHOCT MOPAMBIX, MNPAMOA UM  IUIOCKOCTH IlIpeomemmnoie yenu:

(mapannenbHple TpPSAMBIE B TPOCTPAHCTBE, MPH3HAK
napasuiebHOCTH MPAMBIX B MIPOCTPAHCTBE).
[TapamnensHOCTH TIPAMOW M IUIOCKOCTH. B3aumHoe

PacCIoJIOKECHHNE MMPpAMBIX B IIPOCTPAHCTBC.
CKpCH_II/IBaIOIJ_II/ICCSI IpsAMBIC. Vsl C
COHaIpaBJICHHBIMHU CTOPOHAMH. Bzanmuoe

- (I)OpMHpOBaHI/IC MOHATHUAIIAPAJUICIIBHBIX TIPAMBIX B

IIPOCTPAHCTBE, JTI0Ka3aTelIbCTBO TEOPEMBI 0
NapauIeIbHBIX IPAMBIX;

— (¢opMupOBaHHE TPEACTABIEHUS O  BO3MOXKHBIX
CIy4asiX B3alMHOIO pacHOJIOKEHUs MpsAMON U
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pacroIoKeHNe MPSIMBIX B MPOCTPAHCTBE. YTOJI MEXKIY
HPSIMBIMHU. [TapannenbHble mockoctu.CBoiicTBa
napajieabHbIX IJIOCKOCTEH. Terpasap.
[Tapamienenunen. Iloctpoenue ceueHui terpa’npa u
napajuiesienumnena.

IUIOCKOCTH;

JI0KA3aTeNbCTBO YTBEPKACHUM O MapajlieIbHOCTH
IPSIMOM U TJIOCKOCTH (CBOMCTBA U IIPU3HAK);
dopMHpOBaHHE  TPEACTABIEHUH O  BO3MOXHBIX
Cilydasix B3aMMHOI'O PACIOJIOKEHUS JBYX HPSMBIX B
IIPOCTPAHCTBE;

BBEJICHUE IOHATUS  CKPEIUMBAIOUIMXCS  IPAMBIX,
JI0Ka3aTelbCTBO TEOPEMBI, BBIpa)KaroLien
MPU3HAKCKPEIIUBAIOIINXCSA MPSIMBIX, U TEOPEMBI O
IUIOCKOCTH,  MPOXOASIIEH  uepe3  OXHY U3
CKpEIIMBAIOIINUXCS MPAMBIX MapajuleIbHO  JIpYroi
MPSMOM;

BBEJICHUE  IOHATHS  COHAIIPABJICHHBIX  JIyueH,
JI0Ka3aTeIbCTBO TEOpPEMbI 00 yriax c
COHAIPaBJICHHBIMU CTOPOHAMH;

(dhopMHUpOBaHKE MOHATUS MAPATIIETBHBIX JIOCKOCTEH,
JIOKa3aTeNbCTBO  YTBEP)KIACHUS O IpPHU3HAKE U
CBOICTBax MapajuIeIbHBIX TUIOCKOCTEN;
dbopMHpoBaHHE  TpEACTaBIEHUIO  TeTpa’dape M|
napajuleJienunesne, IEMOHCTpalUsl Ha YepTekax u
MOJIEISIX UX 3JIEMEHTOB, N300pakeHue 3Tux (Guryp Ha
PUCYHKAX, WJUIIOCTPALUS C UX MOMOUIBIO PA3INYHBIX
CIy4aeB B3aMMHOIO pAacloOJOXEHUS MpsIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE,A0Ka3aTEIbCTBO
YTBEPKACHMSI O CBOMCTBAX Mapajlieenunena;
BBEJICHUE IIOHATUS CEYEHUs, IOCTPOEHUE CEUYEHUN
TeTpadapa (mapajulejenuneaa), aHalu3 BO3MOXKHBIX
BUJIOB C€YEHMI, 3HAKOMCTBO C METOJIaMU MOCTPOEHUs
CEYCHUN.

Memanpeomemnmnuwie yenu:

YMCHHUC PAaCIIO3HABATH HaA YCPTCIKAX, MOACIIIAX U B
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pealbHOM MHpe TeoMeTpuueckue (GUrypsl U Tela

(MHOTOTpaHHUKH), TPUMEHSITh WX CBOWCTBA IpH

MOJIEJIUPOBAHUU B €CTECTBEHHO-HAYUYHBIX 00JIACTSX.
Juunocmuuvle yenu:

— Ppa3BUTHE NPOCTPAHCTBEHHOT'O  BOOOPAKEHHUS U
MBIIUICHUS TMPH HM3YYEHUM MHOTOTPAHHUKOB M HX
CEYCHUH.

HNEPINEHIUKYJSIPHOCTD NIPSIMbBIX U
IJIOCKOCTEM

18

1,3,57,8

[lepnieHauKynspHBIE  IpsIMBIE B IIPOCTPAHCTBE.
[TapamienpHple  mpsAMBbIE,  NEPHNEHAMUKYISPHBIE K
IJIOCKOCTH. [IpH3HaK NmeprneHauKyIspHOCTH NPSMOU U
IUIOCKOCTH. Teopema O NpsIMOMW, NEPHEHIUKYJISIPHOU
IUIOCKOCTH. PaccrosiHue OT TOYKH [0 IUIOCKOCTH.
Teopema o0 TpEX NEpHEHAUKYISApPAX. YIOJI MEKIY
IpPsAMOM M IUIOCKOCTBIO. JIByrpanHbii yroi. Ilpusnax
NEPIEHANKYIAPHOCTH JIBYX IIJIOCKOCTEM.
[IpsmoyroneHell  napaymenenunen. IpéXrpaHHbIN
yroia. MHOrorpaHHsIil yroi.

Ilpeomemmnuie yenu:

— JI0Ka3aTeIbCTBO TEOPEMbI, BBIpAXKAIOLIEH NpU3HAK
HNEPIEHAUKYIAPHOCTH HOPSAMOM W IJIOCKOCTH, H
TEOpPEMBbl O CYIIECTBOBAHUU U €IMHCTBEHHOCTU
OpsAMOM, npoxonsduied uepe3 JaHHYHD TOYKY H
NEPIEHIUKYJISPHYIO TaHHOM MJI0CKOCTH;

— pelleHHe 3a7ad Ha BBIYMCICHUE U JI0Ka3aTeNIbCTBO,
CBA3aHHBIX C NEPHEHIUKYIIPHOCTBIO MPSIMOH U
IUIOCKOCTH;

— BBEJCHME INOHATUS NEPIEHIUKYJSApAa M HAKIOHHOW K
IUIOCKOCTH, MPOEKLIUU HAKJIOHHOHM, pPacCTOSHMS: OT
TOYKM JO TIUIOCKOCTH, MEXAYy MapaieIbHbIMU
IUIOCKOCTSIMH, MEXKIYy MapajUIeIbHOM NpsIMOH U
IJIOCKOCTBIO, MEXKY CKpPEIIMBAIOIIMMHUCS MPSIMBIMU;

— JI0Ka3aTeJIbCTBO TEOPEMBI O TPEX MEPHEHAUNKYIApaxX U
IIPUMEHEHHUE €€ NPU PELICHUH 3a/1a4;

— BBEJCHHE IMOHATUS OPTOTOHAIBHON MPOEKIHU TOUYKH
(purypsI) Ha TIOCKOCTH;

— BBCIEHHE TOHATHUS yIJla MEXKIy MpsIMOH |
IIJIOCKOCTBIO;
— BBCIACHUC IIOHATHUA )IByrp AHHOT' O er'Ia, ero

HU3MCPCHHA, 06’L$ICHCHI/IC, 9dTO TaKOC YIroJl MCKAY
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MIEPECEKAIOIIMMUCS IJIOCKOCTSMU U B KAKUX IIpesenax
OH U3MEpSETCS;

— ¢opmupoBaHue IIPEICTABIICHUS 0 B3aUMHO
NEPHNEHAUKYISIPHBIX  IUIOCKOCTSIX,  JI0KAa3aTEIbCTBO
TEOpPEMbl O TPHU3HAKE MEPIEHIUKYISIPHOCTH JIBYX
IUIOCKOCTEH;

— OIpeleleHue IpsMOYTrOJIBHOIO —Iapajuleenunesa,
JI0KA3aTeJIbCTBO YTBEPKAEHUI O €ro CBOMCTBAX;

— BBEJICHHE MOHATHUSA MHOTOI'PAaHHOTO yria
(TpEXrpaHHOro),  J0Ka3aTeIbCTBO YTBEPXKICHUS O
TOM, YTO Ka)Iblil MJIOCKUK yroa TPEXTPAaHHOIO yIJia
MEHbILIE CYMMBI ABYX JPYIrUX IUJIOCKUX YIJIOB, M
TEOPEMBl O CYMME€ IUIOCKHX YIJVIOB BBIITYKJIOTO
MHOT'OTPaHHOrO yIJia.

Memanpeomemmnule yenu:

— yMEHHME paclio3HaBaTh Ha 4YEpTEXkax U B peaIbHOM
MHUpe napajjienbHble u MepIeHIUKYISIPHBIE
IJIOCKOCTH, CKPENIMBAIOIIMECS W TEPECEKAIOIIUECc
NpsIMbIE, ONPENEHATh YroJd MEXAy NOpsIMOd U
IIJIOCKOCTBIO;

— YMEHHME paclo3HaBaTh Ha 4YepTexax, MOJEISIX U B
peaTlbHOM MHUpPE TeoMeTpudeckue (urypsl u Temna
(MHOTOTpaHHUKH), TPHUMEHSITh HMX CBOWCTBA MpHU
MOJICIUPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.

Juunocmnule yenu:

— Ppa3BUTHE TPOCTPAHCTBEHHOTO  BOOOPAKEHUS U
MBIIICHUS IPY U3YYEHUH MHOTOTPAHHHUKOB.

MHOI'OI'PAHHHUKH

12

2,4,5,6,8

ITonsitne MHoOrorpanHuka. Ilpusma. I'eomerpuueckoe
teno. Teopema Oinepa. IlpocTtpaHcTBeHHas Teopema

Ilpeomemmnowie yenu:

— BBCJICHUC IIOHATUA MHOI'OrpaHHHUKa, €ro
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[Tudaropa. Ilupamupa. IlpaBuibHas  nUpaMwuna.
VYceuénnas nupamuga. [loctpoeHue ceyeHuil nupamun.
Cummerpust B mpocTpaHcTBe. [loHsATHE NPaBUIBLHOTO
MHOIOTpaHHHUKA. ODJEMEHTbl CUMMETPUHU IPaBUIIbHBIX
MHOTOTPaHHHUKOB.

AJIEMEHTOB,BBIMTYKJIOTO ~ MHOTOTPaHHUKA, TPUMEPHI
MHOTOTPaHHUKOB;

BBEJICHUE MOHATUS r€OMETPUUYECKOTO Tena,
JIOKa3aTeIbCTBO TEOPEMbl ODMjiepa I BBIMYKIIBIX
MHOTOTPaHHUKOB;

BBEJICHHE TIOHATHUS TPHU3MBI (MPSAMOW, HAKJIOHHOM,
MIPaBUIILHOM ), 300pakeHUE TPU3MbI Ha PUCYHKE;
Ompe/ieNICHuEe TOHATUS TUIOMIAAh IMOJTHOM (OOKOBOW)
MTOBEPXHOCTH TIPU3MBIL;

BBIBOJI ()OPMYIIBI TIIOIIAN OPTOTOHAIBHON MPOEKIIUN
MHOTOYTOJIbHUKA u JI0Ka3aTeJIbCTBO
pocTpaHCcTBeHHOM Teopembl [Iudaropa;

BBEJICHHE MOHATUN: MUpaAMUJa, YCeUEHHAsl THpaMua,
KX DJICMCHTOB;

onpeeaeHre [UIOIAAN [IOJIHOM (6okoBoiIt)
MOBEPXHOCTH MTUPAMUIBI, YCEUEHHON MTUPAMMU/IBI;
BBEJICHUE MTOHSITHS MIPaBWIBHOMN MTUPAMU/IBI,
JIOKa3aTeIbCTBO  yTBEPXKIEHHUU O CBOMCTBax €&

OOKOBBIX pEOEp, OOKOBBIX TpaHEW W TEOpPEeMBI O
miomaad  OOKOBOM  MOBEPXHOCTH  TMPaBUIIBLHOM
MUPAMHU/IBI,
pelieHre 3aJad Ha BBIYMCIEHHUE M JO0KAa3aTelbCTBO,
CBSI3aHHBIX C MHUpaMUJAMH, 33Jad Ha TMOCTPOCHHUE
CEYEHUU IUpaMuL;
ompeNeNieHne TOYEK, CUMMETPUYHBIX OTHOCHTEIHBHO
TOYKM  (OpsMOM,  IJIOCKOCTH), IeHTpa  (ocH,
MJIOCKOCTH) CUMMETPHH (DUTYPHI;

BBCJICHUE TIOHSATHS MHOTOTPAaHHHKA, IPABUIBHOTO
MHOTOTPaHHUKA, JOKA3aTeIbCTBO, YTO HE CYIIECTBYET
MPAaBIWJIBHOTO MHOTOTPAaHHUKA, TPaHSIMHU KOTOPOTO
SIBIISIIOTCS TIPABWJIbHBIE N-YTONBHUKH MPHU N > 6, BUIBI
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NPaBWIBHBIX ~ MHOTOTPAaHHUKOB ~ HX  3JEMEHTHI
CHMMETPHH.

Memanpeomemnmnule yenu.

— JEeMOHCTpamust npuMepoB  ¢uryp, o0JIamaroImx

JJIEMEHTaMU CHUMMETPUM B UCKYCCTBE, apXUTEKTYpeE,
TEXHUKE, IPUPOJIE;

— YMEHHE pACIIO3HAaBaTh Ha 4YepTekax, MOJCISIX U B
peaTbHOM MHpE TreoMeTpuyeckne (GUrypbl W Tena
(MHOTOTpaHHUKN) TPHUMEHATh MX CBOHCTBA IpH
MOJIEJTMPOBAaHUU B €CTECTBEHHO-HAYYHBIX 00JIACTSX.

Jluunocmmuuvie yenu:

— pa3BUTHE TPOCTPAHCTBEHHOTO  BOOOpaXEHHS U
MBIILICHHS] IPY U3y4YEHUU MHOTOTPAHHUKOB;

— BOCIIMTaHHE ICTETUYECKOW KYJIbTYpPBHI IPU H3Y4ECHUU
1300paXeHUI NMPaBUIIbHBIX MHOTOI'PAaHHUKOB.

ITOBTOPEHHUE

12

1,3,57,8

Pemenne 3amau Ha Tembl:«lIpaBuibHasg nupamuaa, eé
aseMeHThD»; «IIpaBunbHas TpeyrojipHas NUpaMuia, €€
DIIEMEHTBD; «IIpaBunbHas YeTBIPEXYTOJIbHAS
(wecTuyroabpHas) nUpaMuaa, e€ anemMeHTo»; «llpuzma
u e€ sneMeHThl. [Ipamas npusma. IIpaBuibHas npusma.
[IpaBunbHas TpeyronbHas npusMay; «llapamienenunen,
ero osnemMeHTel. [IpsAMOyronbHBIM MapasuIeIenuIe.
Ky6.»

Ilpeomemmnuvie yenu:

— yMETh pelIaTh 3aJlaHus TUna 6 U3 JeMOHCTPAIIMOHHOMN
Bepcun (IEMO) EI'D (mpodunbHbIN ypOBEHB);

— yMETh pemiath 3aJlanusl TUNa § U3 JEMOHCTPALIMOHHOMN
Bepcun (JJEMO) EI'D (mpodunbHblii ypoBEHb) O
nupaMuax, Mpu3Max, napauienenumnenax, Kyoe;

— BIAJETh npuéMamMu peteHus 3a/1a4 Ha
JIOKa3aTeNIbCcTBO M BhIuMciaeHue tumna 14 w3z JJEMO
EI'D o TpeyroiapHbIX mNupaMujiax, O MNHPAMHUJIAX,
MpU3Max, napajjienenunenax, Kyoe;

— BIAJETh npuéMamMu perieHus 3a/1a4 Ha
JIOKA3aTelIbCTBO U BhIUMCIIEHHME Tuma 16 u3 JJEMO
EID.

Memanpeomemmnuie yenu:

— yYMEHHE CaMOCTOSITEJILHO OMPEACNATh I CBOETO
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0o0ydeHusi, cTaBUTh W (QopMyIHpoBaTh mJsi ceOs
HOBBIE 337a4yn B y4ébe W  MO3HABATEIHHOM
JeSITeTIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOECH
[M03HABATEIILHOM JeSITEIbHOCTH,

YMEHHE  CaMOCTOSITEJIbHO  IUIAHHPOBATh  IYTH
JOCTHDKEHUS IIeJIe, B TOM YHCJIC ajlbTePHATHUBHBIC,
OCO3HAaHHO  BbIOMpaTh  Haumbojee APQPeKTUBHBIC
CrocoObl  perieHus] y4eOHBIX U IO3HaBaTEIIbHBIX
3ajay;

pa3BUTHE YMCHHH CaMOCTOSITEJIBHO OCYILECTBIIATH,
KOHTPOJIMPOBATh M KOPPEKTUPOBATh JICHCTBHS B
mporecce 00001IeHus, CUCTEMAaTH3aIHN "
paciivpeHusl 3HAHUH, TMOJYYCHHBIX B OCHOBHOM
IIKOJIC;

(dbopmupoBaHue yMEHUI CaMOCTOSITEIILHO
OCYILIECTBIISATh, KOHTPOJMPOBATh M KOPPEKTUPOBATH
CBOIO JICITEITLHOCTD TTPH BBITIOJTHEHUH 3a/IaHUN;

Jluunocmmuvwlte uyenu:

(GbopMHpOBaHNE OCHOB CaMOBOCIIUTaHHUS B IpoOlLEcCe
BBITMIOJTHEHUS pa0OT Pa3HOIO YPOBHS CII0XKHOCTH;
pa3sBUTHE TBOPYECKHUX CIIOCOOHOCTEH, HHTYMIINH,
HABbIKOB CAMOCTOSITEJIbHOU JIESITEIbHOCTH.

UTOT'O

68

I'eomerpus, 11 kiaacc

n./1m.

I'naBa/ Conep:kaHue MaTepHuaja

qacoB

Kou-Bo | YHuBepcaabHble yueOHble geiicrust (YY/):

OcHoBHbBIE
HANPABJICHUS
BOCIIUTATEJILHOM
JesTeJIbHOCTH
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OUJIMHAP, KOHYC U LIAP.

14

1,3,57,8

[TonsTne nunuHApa. [lnomans NOBEPXHOCTH MWIMH/PA.
[Tonatue xkoHyca. Ilnomans NOBEPXHOCTH KOHYcCA.

Yceuénnwnii  konyc. Cdepa wu map. Bzaumuoe
pacrionockenre cdepsl U miaockoctu. KacarenbHas
wiockocth K cdepe. Ilnomans cheprl. Bzaumnoe

pacrionoxkenre cdepsl u npsimoii. Cdepa, BIUCaHHas B
IWIMHAPUYECKYI0 moBepxHocTh. Cdepa, BnucaHHas B
KOHUYECKYI0 MOBEpXHOCTh. CedeHMs] LMIMHIAPUYECKON
noBepxHocTU. CedeHNs1 KOHNYECKOU MOBEPXHOCTH.

Ilpeomemmnvie yenu:

— BBEJICHHME TMOHATUS LWJIMHIPUUYECKOW IMOBEPXHOCTH,
e¢ oOpa3yromiel 1 0cH,u300pakeHue HUINHIPA U €ro
CEUYECHHUSl IUIOCKOCThIO, TPOXOIAIIECH Yepe3 OcCh,
IIJIOCKOCTBI0, NEPIEHANKYIIIPHON K OCH;

— oOompeaeneHWe IUIOMAA OOKOBOW  IMOBEPXHOCTU
UUAJTUHAPA,BBIBOJ  (POPMYJIBI [T BBIYMCIICHUS
OOKOBOI1 U MMOJHOIN MOBEPXHOCTH LIUIUH/IPA;

— BBEJICHHE TMOHATUA KOHUYECKOW IIOBEPXHOCTH, €€
00pa3yrommx, BEPIIMHBI U OCH, U300pakKeHUE KOHYCa
U €ro CEYEHUs IUIOCKOCThIO, MPOXOALIEH Yepe3 OCh,
IIJIOCKOCTBIO, NEPIEHANKYJIIPHOHN K OCH;

— ompeneneHue MOHATHUSA IJI0ILAN OOKOBOI
MOBEPXHOCTH  KOHYCa, BbIBOA  (OPMYNBI IS
BBIYMCJICHHUSI OOKOBOW W TIOJIHOH ITOBEPXHOCTH
KOHYCa.

— BBEJCHHME TMIOHATUS YCEYEHHOIO KOHYCa, BBIBOJ
dbopMybl 1T BBIYMCICHUS TUIOMIAAM OOKOBOM U
IIOJIHOM NTOBEPXHOCTH YCEUEHHOIO KOHYCAa,

— ompexaeneHue chepsl M miapa, UX LEHTpa, paauyca,
JMaMeTpa;

— HCCIIEJIOBAaHUE B3aUMHOIO PACIOJIOKEHUS chepbl U
IJIOCKOCTH, JI0Ka3aTeIbCTBO TEOPEMBI O CBOWMCTBE U
IIPU3HAKE KacaTEeJIbHOM IIIOCKOCTH;

— BBEJEHHE TIOHATHS «IUIOWAAb CQeps»,
(GhOpMYIIBI JJ1s1 BEBIYUCIICHUS TUTONIAIN Chephr,

— HCCIIEJIOBAaHUE B3aMMHOIO PaCIOJIOKEHUS chepbl U
IIPSIMOM;

— BBeJeHME  MOHATUA  cdeppl,  BOHCAHHON B
LWIMHJIPUYECKYIO (KOHMYECKYI0) TOBEPXHOCTD;,

BBEIBOJI
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— HUCCIeI0BaHUE BO3MOJKHBIX CEeYeHUit
[MTMHPUYECKON M KOHUYECKOH MOBEPXHOCTH;

— pelieHHe 3a7ay Ha BBIYMCICHHE TUIOIAAN OOKOBOU H
MOJTHOM MOBEPXHOCTH LMJIMHPA, KOHYCa, YCEUEHHOTO
KOHYca, c(epbl U B3aMMHOTO MX PACIIOJIOKEHHUS.

Memanpeomemnmnboie yenu:

— YMEHHME pAacHO3HaBaTh Ha 4YEpTEkKax, MOJCISIX U B
peabHOM MHUpPE TeOMeTpUYecKue QHUrypbl H Teia
BpallleHWs, NPUMEHSATh WX  CBOMCTBa  TIpHU
MOJICTTIPOBAHHH B €CTECTBEHHO-HAYYHBIX 00JIaCTsIX;

JIuunocmmuuie yenu:

— pa3BUTHE NPOCTPAHCTBEHHOTO BOOOpaXEHUS U
MBIIUICHHS] IPH U3YYEHUH TEJ BPAICHHUSI.

OBBEMBI TEJI

16

2,4,5,6,8

[Toustue 066éma. O6BEM NPAMOYTOJIBLHOTO
napaenenunena. O0bEéM npsimoii mpu3Mbl. O0bEM
WIMHIpa. Berancnenne 00bEMOB Tell C TOMOIIIBIO
uHTerpana. O6bEM HakJIOHHOH npu3Mbl. O0BEM
nupamuibl. O66EM KoHyca. O0BEM mapa. OObEMBI
IIapOBOTO CErMEHTA, IIAPOBOTO CJIOS U IIAPOBOTO
cekTopa. [lnomans chepsl.

Ilpeomemmnoie yenu:

— BBEJCHHE TNOHATUA OO0BEMa Tei, (QOpMYIUPOBKa,
OCHOBHBIE CBOHCTBa OOBEMOB M BBIBOA C HX
NoMOIIBI0  (GopMyiIbl  00bEMA  MPSMOYTOJIBHOTO
napajuiesenumnena;

— omnpezaeneHue U ¢Gopmyna o0béMa MPsIMON MPU3MBI,
WIMHAPA, HAKJIOHHON MpPU3MBI, MUPAMU/bI, KOHYCA,
YCEeYEHHOM IHUpPaMHUJBl M YCEYEHHOTO KOHYCa,
peleHue 3aaay;

— JIOKa3aTelbCTBO TeOpeMbl 00 00BhEMe Immapa u ¢ eé
MOMOUIbI0  BBIBOA  (QOpPMYJBl  IUIOMAAN  CEpHI,
00BEMOB IIaPOBOT0 CErMEHTA M IIApOBOI0 CEKTOpa,
pelieHue 3aau.

Memanpeomemmnuie yenu:

— YyYMEHHE  MOJEIUpPOBaTh  peajbHbIE
HCCJIEI0BATh IIPOCTPAHCTBEHHBIE
HMHTEPIPETHUPOBATH MOJTYUEHHBIN pe3ybTar;

CUTYaIHH,
MOJICIH,
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— pa3BUTHE CHOCOOHOCTEH K  CaMOCTOSITEILHOMY
MOMCKY METOJOB  pEIICHUS  MNPAKTHUYECKUX U
MPUKJIAHBIX 33]1a4, MPUMEHSISI U3YYCHHBIE METO/IbI.

Juunocmnuie yenu:

— pa3BUTHE TMPOCTPAHCTBEHHOTO BOOOpaXKeHUS U
MBIIUICHUS TIPY U3YYEHUU TEJ BPALCHUS.

BEKTOPBI B IIPOCTPAHCTBE

1,3517,8

[Tonsitue Bexkropa. PaBencTBo BekTopoB. CioxeHue H
BblUWTaHUE BEKTOpOoB. CymMMma HECKOJIBKHX BEKTODPOB.
YMHOXKeHHe  BekTopa Ha  uuncio.Kommuianapaele
BekTOphl. llpaBmwiio mnapamienenunena. PasnoxkeHue
BEKTOpa 110 TPEM HEKOMILIaHAPHBIM BEKTOPAM.

Ilpeomemmnoie yenu:

— BBEICHHME  TIIOHATUS  BEKTOpa, €ro  JUIMHBI,
KOJUTMHEAPHBIX M PABHBIX BEKTOPOB;

— ¢opMupoBaHHe  TpEACTaBIEHUNH O  JEHCTBUSX
CIIOXKEHHS u BBIUUTAHUS BEKTOPOB, ux
CBOWMCTB,BBEICHUE TpaBUjia TPEYroJbHUKAW MpPaBUIIA
napajuieNorpaMma;

— BBEJICHHE OTEpalUi CIOKEHUS HECKOIBKUX BEKTOPOB
M yMHOXXEHHS BEKTOpa Ha YHCIO, MpaBHUia

MHOT'OYT'OJIbHUKA,

— OoHIpcaciICHUC KOMITIJITaHApHBIX BCKTOPOB,
J0Ka3aTCiIbCTBO YTBCPKACHUA 0 IMPHU3HAKE
KOMIUJIaHApHOCTU iyy €x BCKTOPOB, IMpaBUIIO

napajuIeIIeuIe1a;

— JI0Ka3aTeJIbCTBO TEOPEMBbI O pa3lI0KEHUH JH000Tr0o
BEKTOpa MO TpEM JaHHBIM HEKOMILJIaHAPHBIM
BEKTOPAM, PEIICHUE 3aad.

Memanpeomemnmnboie yenu:

— yYMEHHUE IPUMEHSATb BEKTOPHBIH METOJ IpPU PElIeHUun
du3nyeckux 3aaay;

— YMEHHUE NPUMEHSATh BEKTOpHI, ONEpaluy HajJ HUMH,
UX CBOMCTBa NpPH MOJIEIMPOBAHMH B E€CTECTBEHHO-
HaYYHbIX 00JIaCTSIX.
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Juunocmmuoie uenu:

pacHIMpeHre TPEACTABICHUM O  BO3MOMXHOCTSIX
MaTEMATHYECKUX METOJIOB B PA3IMYHBIX 00JIACTSIX.

METO KOOPAUHAT B ITPOCTPAHCTBE.
ABU/KEHUA.

14

2,4,5,6,8

[IpssMoyrosnbHas cucTteMa KOOPAMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMU
BEKTOpPOB U KoopauHatamu Touek. [Ipocreiimme 3anaumn
B KOOpIWHATaX. YpaBHEHHE CQeppl. YToa MexXIy
BekTopaMu. CKaJipHOE  MPOU3BEIECHHUE  BEKTOPOB.
Bprunciienue yrioB Mexay HpsIMBIMH M IUIOCKOCTSIMH.
VpaBHenue  miockoctu.lleHTpanbHas ~— cUMMeETpHS.
OcesBas CHUMMETPHUS. 3epkanbHas CHUMMETPHUSL.
[TapamnensHbIil nepenoc. [IpeobpazoBanue moaoous.

Ilpeomemmnowie yenu:

BBEJECHUE NPSAMOYIOJbHOM CHUCTEMBI KOOPAMHAT B
MIPOCTPAHCTBE, ONPEIEICHUE KOOPAUHAT TOYKH U
BEKTODA;

JI0Ka3aTeJIbCTBO YTBEPKIACHUS O KOOPJIMHATAX CYMMBbI
U PAa3HOCTH [JIBYX BEKTOPOB, O KOOpAMHATAX
MPOM3BEJCHUSI BEKTOpa Ha 4YHCIO, O KOOpAMHATax
BEKTOpA;

BBIBOJL (OPMYINIBI  JUIsI HAXOXKICHHS KOOPIUHAT
CepeMHbl OTPE3Ka, JUIMHBI BEKTOpPA, PACCTOSHHUS
MEXIY JBYMsS TOUKaAMU;

BBIBOJl ypaBHEHHs cdepbl JTaHHOTO paauyca cC
LIEHTPOM B JAHHOM TOYKE;

ONIPEEIIEHUE yIila MEXKIY BEKTOpamH, CKAIAPHOIO
MIPOU3BEIACHHUS BEKTOPOB, JI0Ka3aTeJIbCTBO
YTBEPKICHHS O €r0 CBOMCTBAX;

ONPEEIICHUE yIia MEXAY ABYMs NPSAMBIMU M yrja
MEXJIYy TMpAMOM UM  IUIOCKOCTBIO C  IOMOLIBIO
CKaJISIPHOTO MPOU3BEJCHUS BEKTOPOB;

dbopMUpOBaHHE TOHATUS YPaBHEHHS] IUIOCKOCTH,
MPOXOJIAIIEH Yepe3 JaHHYI0 TOUKY MEPIIEHANKYISPHO
JTAaHHOMY BEKTODY;

dbopMUpOBaHHE YMEHHH HaXOJUTh PACCTOSHHE OT
TOYKH JI0 IJIOCKOCTH;

IIPUMEHEHNE BEKTOPOB K PELIEHUIO N€OMETPUUECKUX
3aj1ad;
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— (dopmupoBaHHe TpeAcCTaBlIeHUs 00 OTOOpaKEeHUU
MPOCTPAHCTBA Ha ce0sl, pACCMOTPEHHE CITydasi, KOT/1a
0TOOpaXE€HNE HA3bIBACTCS ABMYKCHUEM MTPOCTPAHCTBA;

— ONpeAeiiCHHE TOHATUH: IICHTpaJbHAas CHUMMETPHS,
oceBass CHUMMETpHsS, 3€pPKaJbHAsh CUMMETpPHS H
napajieNIbHbIA IepeHoCc; 000CHOBAHKUE TOTO, YTO ATH
OTOOpaKeHHsI TPOCTPAHCTBA Ha Cce0s  SBIAIOTCA

JIBIKCHUSIMU;
— BBCJIICHHC MOHSATHUSICHTPAIILHOE noooue
(romoTeTHs) u npeoOpa3oBaHUE noaoous,

paccMoTpeHHe croco0a BBeICHUS MMOHATHS TOJOOHBIX
¢Guryp B npocTpaHCTBE C NOMOIIBIO0 IPeoOpa3oBaHuUs
o 00us1, IPUMEHEHNE TBIKEHUH U MpeoOpa3oBaHUi
1o100us NPH pEeIIeHUH F€OMETPHUECKUX 3a/1ay.

Memanpeomemmnuie yenu:

— pa3BUTHE YMEHMH HCIHOJB30BATh METOJ| KOOpIMHAT
JUIS  BBIUMCIIEHUS WJIM  HaXxOXIeHus o0bEMa
napajieNienurnena U TeTpadqpa, 3aJaHHBIX CBOMMH
KOOp/IMHATaMU;

— (QopmupoBaHue yMeHUH HAXOIHWTh PACCTOSHHUS OT
TOYKH JO IUIOCKOCTH M  PACCTOSHUSA  MEXIY
CKPCIMBAIOIIMMUCS ~ TPSAMBIMH,  3aJaHHBIMH B
cUCTeMe KOOPJUHAT;

— pa3BUTHE YMEHHUH HCIIOIB30BaTh METOJ KOOPAWHAT B
pELIeHIH MPUKJIIAIHBIX 32/1a4.

Jluunocmmuuie yenu:

— pa3BUTHE CIIOCOOHOCTEH K  CaMOCTOSTEILHOMY
MOWCKY METOAOB  pEIICHUS  MPAKTHYECKHX U
OPUKIAAHBIX 3a/a4 C I[PUMEHEHHEM H3yYeHHbIX
METOJIOB;

— OCO3HaHHe B3aMMOCBSI3H MaTeMaTHKU c
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JIpYTUMUIIpEAMETAMU
I'YMaHUTapHOI'O IIUKJIOB.

€CTCCTBEHHO-HAYYHOTI'O u

SAK/IIOYUTEJIBHOE ITIOBTOPEHUE
TFEOMETPUMU 11PM IOAT'OTOBKE K
UTOIOBOM ATTECTAIIMHM IO
MATEMATHKE.

18

1,3,57,8

Pemenne 3agmau no teme: «lwimMHApP, €ro >JI€MEHTHI.
[Imomaaer mnoBepxHOocTH wuiauHApa»;, «Konyc, ero
aneMeHThl. [lnomane noBepxHocTH KoHycay; «Cdepa u
mrap, ux snemMeHthl. [lmomans chepsl 1 00bEM mapay;
«[Inomane mnoBepxHOCTH HpU3Mbl. OOBEM MNPUMBIY;
«O0BEM IUIMHIPA U KOHYCay; «V3MEeHeHue TUIOIaan 1
o0béMa (Gurypbl INpu H3MEHEHHM €€ pa3MepoB»;
«I'eomerpuss Ha kietyatod Oymare», «TpeyrosbHUKY,
«[TapannenorpamMm», «IIpsAMOYTOJIBHUK, KBaJpar,
poM6»,  «Tpamemusi», «OKpPYXKHOCTB U  KpPYyI»,
«BriucaHHbIE U ONIMCAaHHBIE OKPYKHOCTI.

Ilpeomemmnvie yenu:

yMeTh pemarh 3aganus Tuna 3, 6, 8 u3 JEMO EI'D
(mpouIBHBII YPOBEHB);
BJIAJETD npuéMaMu peleHus 3a1a4 Ha

IOKAa3aTeIbCTBO W BbIYKCIeHME Tha 14 u 16 us
JAEMO EI'D.

Memanpeomemmnuwle yenu.

YMCHHE CaMOCTOSITEIBHO OIPEACIATh IICId CBOETO
oOydeHus, CTaBUThb U (GOPMYyIUPOBATH i CeOs
HOBBIC 33a7aun B y4€Oe W  TIO3HABATEIHHOM
JESITENIbHOCTH, Pa3BUBATh MOTHBBI M UHTEPECHI CBOEH
IM03HABATEIIbHOM JESITEIIFHOCTH,

YMEHHE  CaMOCTOSITeTbHO  IUIAHUPOBAaTh  MYTH
JOCTIDKEHUS 1IeTieil, B TOM YHUCJE albTepHATHBHBIE,
OCO3HAaHHO BbIOMpaTh Haubosee >PPEKTUBHBIE
CrocoObl perieHus] y4eOHBIX M IMO3HABATENIBHBIX
3ajay;

pa3BUTHE YMEHUH CaMOCTOATEIBHO OCYIIECTBISTH,
KOHTPOJIMPOBaTh U KOPPEKTUPOBATH JCHCTBHUS B
mporiecce 00001eHMS, CUCTEMATH3AINH n
paclipeHusl 3HAHWUW, T[IOJIYYEHHBIX B OCHOBHOM
TITKOJIE;

dbopMupoBaHue YMEHHHA CaMOCTOSITENTEHO
OCYIIECTBIISATh, KOHTPOJIHPOBATH U KOPPEKTHPOBATH
CBOIO JICITEILHOCTD ITPH BBITIOJTHESHUH 3a/IaHUN;
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JIuunocmmuuie yenu:

— (opmupoBaHHEe OCHOB CaMOBOCHHTAHHUSI B IIPOIIECCE
BBITIOJIHEHUS paboT pa3HOTrO YPOBHS CIIOKHOCTH;

— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEW, HHTYHIIHH,
HABBIKOB CAMOCTOSITEIILHOM IS TEIIbHOCTH.

HUTOIO 68
COI''TACOBAHO COI''TACOBAHO
[IpoToKOII 3aceaHusl METOIMIECKOTO 00bETUHEHUS YIUTEICH 3amecTHuTens AupeKTopa mo YBP
ecrecTBeHHOHAY4YHOTO IIMKJIa MBOYCOIIINe]3 30.08.2021 r.
ot 30 aBrycra 2021 roma Nel
MOIIHNCH d.1.0.

noanuck pykosogurens MO ©.1.0.
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