MUHHUCTEPCTBO ITPOCBEILEHNS POCCUMCKOM ®EJEPALIMNA
MunnctepcTBO 00pazoBaHusl, HAYKU U MOJIOIekKHOM nmonuTuku KpacHomapekoro kpas
MynununaasHoe o0pa3zoBanue JIMHCKON paiioH

MAOY MO [unckoii paiton COIL Ne5 umenu A.Il.Komnanniina

PACCMOTPEHO COI'JTACOBAHO YTBEPXKXJAEHO
[Tporokoin Nel ot 29.08.2023 3am.upekTopa mo YBP ITpukazom Ne 318 ot 31.08.2023
PykoBoautens [IIMO
bonpapen C.M. Manwunxkas E.-H. VYerpsanosa JILH.

MopnwucaH: Jliogmuna HukonaeBHa
Moomuna e
DN: C=RU, O=MAQY MO

[OunHckoi panoH COLLU N25 nmeHun

H M KOJ-I ae B HA.I'I.KomnaHMVlua, CN=Mwogmnna

HukonaeeHa YcTbaHoBa,
E=sosh5dinskaya@yandex.ru

a OcHoBaHWue: 5 NoaTBEpPXAat0 3TOT
DOKYMEHT
MecTononoxeHue: Mecto

yCTbg H O Ba ggﬂ::vgszggr Bepcua: 10.1.3
PABOYAA ITPOI'PAMMA

CPEJHETI'O OBLIEI'O OBPA30OBAHMUSA
Y4eOHOro npeamera

«MaTeMaTHKAa»

PIocC Coo - 2012

ct. [InacrynoBckas 2023



IMosicuuTeILHAS 3aIMCKA

Pabouas nporpamMma cpegHero ooiero oopazoBanus Mo yueOHoMy npeamery «Marematukay st

10-11 xmaccoB cocraBieHa Ha OCHOBE:

— @epepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CpexHero OoOIIero
oOpa3zoBanus (yTB. IpuKa3oM MuHHCTEpCTBa 00pa3oBanus u Hayku P® ot 17 mas 2012 r. N
413);

— Konnenmuu pasButuss matematudeckoro obpaszoBanus B Poccmiickoit denepanuu (yTB.
Pacrniopspxenuem [IpaBurenscrBa PO ot 24 nexadbps 2013 1. Ne 2506-p);

— TPUMEpPHONH OCHOBHOW 00pa3oBaTeNbHON NPOTrPaMMBI CpPEIHEro OoOIIero 0o0pa3oBaHHA
(mpotokoun ot 28 utons 2016 roga Ne 2/16-3);

— VYMK: Maremaruka: anreOpa U Hadajga MaTeMaTHYECKOTO aHAJIU3a, TeoMeTpus. Anredpa u
Hayaja MaremMaTthyeckoro axanuza. YueOHuk. 10-11 kmaccel. ba3oBbelil M yrimyOneHHBIH
ypoBuH / [II.A.Anumog, FO.M. Komsirun, M.B. TkauéBa u np. — M.: [IpocBemenue, 2018.

— VYMK: Maremartuka: anreOpa U Hayajga MaTeMaTHYECKOrO aHaliM3a, reoMeTpus. I'eoMmerpusi.
10-11 knaccel. (bazoBeiit u yriayonenusiii ypoBau) / JI.C. AtanacsH, B.®. Byrysos, C.b.
Kanomues u np. — M.: [Ipocsemienue, 2018.

Hacrosmas nporpamma cocraBieHa Ha 6 4acoB B HEJEINIO, 3a JiBa roga oOyueHus 408
YacoB, B COOTBETCTBHM C y4YEOHBIM IUIAHOM IIKOJIBI U SBIISETCS MPOTPaMMOM YriyOIEHHOTO
YpOBHS 00y4YCHUS.

[IporpaMmMa  cooTBeTcTBYyeT  mojoxeHusiM  DenepaibHOro  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHAapTa CpelHero odiiero oOpa3oBaHHs, B TOM YHUCJIE TPEOOBAHHSIM K
pe3ylnbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTenbHON MNporpammbl, (QpyHIaAMEHTAIbHOMY SIPY
conepxkaHusi obmero oOpasoBanusi, [IpumepHoii mporpamme mo Mmatematuke. IIporpamma
oTpakaeT ujaed U TnoiokeHus KoHuenuuu pa3BUTUS MaTeMaTHYeCKOro oOpa3oBaHUS,
[TporpamMmel popMupOBaHUs YHUBEpCATBHBIX YueOHbIX aeiicTBuil (Y'Y /1), cocTaBisIOIINX OCHOBY
JUISL CaMOPa3BUTHSL M HEMPEpPhIBHOTO 00pa30BaHUsl, BBIPAOOTKHM KOMMYHHKATHBHBIX KadyecTB,
[IEJIOCTHOCTH OOIIEKYIbTYPHOTO, TMYHOCTHOTO U MIO3HABATEILHOTO PA3BUTHS YYAIIUXCS.

PaGouas mporpaMMa corjiacHO KOHLICTIIIMU Pa3BUTHS MaTeMaTH4eCKOro oOpazoBaHUs
Poccuiickoit dexneparuu npeanonaraeT peieHnue Caeayrnux 3a1a4:

® [IPEIOCTaBUTh  KAXKIOMY OOy4aroumiemMycs BO3MOXKHOCTb  JIOCTHXKEHHUS  YPOBHS
MaTeMaTHYECKUX 3HAHUM, HEOOXOIUMBIX IS JallbHEHIIIeH yCTIeHOM )KU3HU B 0OIIECTBE;

e 00ecreunTh KOKIOro  Oo0ydYaromierocss  pa3BUBAIONIEH  WHTEIJIEKTYalbHOM
JESTEIbHOCTBI0 Ha JIOCTYIIHOM YPOBHE, HCHOJb3Ysl MPHUCYIIYI0 MAaTeMaTUKE KpacoTy U
YBJIEKATEIbHOCTH;

e 00ecreynTh HEOOXOUMOE CTpPaHe YMCIIO BBIMTYCKHUKOB, MaTeMaTHUeCKas MOJArOTOBKA
KOTOPBIX JIOCTaTOYHA HJIsl MPOJOJDKEHHUS 00pa3oBaHUS B PA3NMUYHBIX HAIMPABICHUAX W IS
IPAKTUYECKOM  JEATENIbHOCTH, BKJIIOYas MpErnojaBaHHE MaTeMaTUKH, MaTeMaThu4yecKue
uccienoBanus, paboTy B chepe nHYOPMAIIMOHHBIX TEXHOJIOTUHN U JIp.

IInanupyemsble pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «MaremaTuka»

JIN4HOCTHBIE Pe3yJIbTAaThl 00YUYCHUS:
JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTpaMMbl yueOHOTo mpenMera «MaremaTuka
XapaKTepU3yIOTCs:
1. IaTpuoTnyecKkoe BOCIIMTAHHUE:

MPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUMCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXEHHUSAM POCCUHCKMX MaTeMaTHUKOB U POCCHMCKON
MaTEeMaTHYeCKOM MIKOJIbI, K HCHOJb30BAHUIO ATHX JOCTHKEHHH B JPyrux Haykax u
MPUKIIAJHBIX cepax.



2. TI'paxaaHckoe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHHIO OOS3aHHOCTEH TIpaKIaHWHA W peallu3aldil ero Ipas,

MPEACTABICHUEM O MaTEeMAaTUUECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYD,

SIBIICHUH, MPOIIETyp TPakIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TIp.); TOTOBHOCTHIO K

OOCYXJICHHIO ATHYCCKHUX TIPOOJIEeM, CBSI3aHHBIX C TMPAKTHYCCKUM IPUMEHEHUEM

I[OCTI/I)KGHI/Iﬁ HayKI/I, OCO3HAHUEM BaAXHOCTHU MOpaJIbHO-BTI/I‘-ICCKI/IX HpI/IHL[I/IHOB B

NEeATETbHOCTH YIEHOTO.

3. TpynoBoe BocnuTaHue:

YCTAaHOBKOW Ha AaKTHMBHOE y4YacTHE B PEIICHHM IMPAKTHYECKUX 3a]ad MaTeMaTH4YeCKON

HaIpPaBJIEHHOCTH, OCO3HAHHEM BaXKHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHMsI Ha IPOTSHKCHUH

BCEH JKM3HM JUIA YCIEMHOH MNpodeCCHOHATBHOM ACATEIBPHOCTH | Pa3BUTHEM

HEOOXOJMMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPOM M TOCTPOCHHEM HHIMBHIYaTbHON

TPAaeKTOPUU O0pa30BaHUs W JKU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX HMHTEPECOB M

OOIIECTBEHHBIX MOTPEOHOCTEH.

4, DcreTHYECKOE BOCIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHATHIO MaTEMaTHUYECKHX

OOBEKTOB, 3a/Jay, pEHICHUN, pPACCYyKIEHUI; YMEHHUIO BUIETh MaTeMaTUYECKUE

3aKOHOMEPHOCTH B UCKYCCTBE.

5. 1leHHOCTH HAYYHOIO MO3HAHUS:

OpHEHTAIel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPECTAaBICHHUN 00

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS YEJIOBEKa, MPHUPOABLI U OOIIECTBA, TOHUMAHHEM

MaTEeMaTHYECKON HAYKH KaK Cepbl YeIOBEUCCKON EATEIbHOCTH, ITANIOB €€ Pa3BUTHUS H

3HQYMMOCTH Il Pa3BUTHS LUBHIM3AIMU; OBJIQJCHHEM S3BIKOM MaTEeMaTUKH U

MAaTeMaTUYECKON KyJIbTYPOU KaK CpEeICTBOM NO3HAHUS MUPA; OBJIAJICHUEM TPOCTEUIIUMHU

HaBBIKAMM HCCJIENOBATEILCKON AEATENLHOCTH.

6. dusnyeckoe BocNUTAHHEe, (opMUpOBaHHE  KYJIbTYPbl  3/I0POBbSI U
AMOLMOHAJIBLHOTO 0JIArONOIyYns:

TOTOBHOCTBHIO HpI/IMeHFITI) MAaTCMAaTHUYCCKUC 3HAHUS B I/IHTCPGC&X CBOCTroO 3IIOpOBI)$I,

BEJICHUS 3J0POBOro o0Opa3a >KM3HU (30pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEXKHM

3aHATUN U OT/ABIXA, peryJssgpHas Gu3nueckas aKTUBHOCTD); C(POPMUPOBAHHOCTHIO HABBIKA

pedekcun, mpu3HaHUEM CBOETO MpaBa Ha OLIMOKY M TAaKOTO K€ MpaBa APYToro ueaoBeKa.

7. DKoJIOrMYecKoe BOCIIMTAHHE:

OpHUEHTAIlMel Ha MPUMEHEHHEe MaTeMaTU4YeCKUX 3HaHWM JJIS pelieHus 3ajad B 00JIacTu

COXPAHHOCTH OKPYXAIOIIEH Cpe/ibl, IJIAHUPOBAHUS MOCTYIKOB U OLICHKH UX BO3MOKHBIX

MOCNEACTBUM  UIsI  OKpYXAlollel cpenbl; OCO3HAHUEM TJI00AJbHOTO — XapakTepa

9KOJIOTMUYECKUX MPOOJIEM U MYyTEeH UX pEelIeHHUs.

8. JIMYHOCTHBIE pe3yabTaThl, O0ecHeHHUBAKIIME ANANTANMI0 00y4alolerocs K
U3MEHAIOIMMCS YCIOBUSM COMAIBLHOI M MPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOMPEAENEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH

KOMIICTCHTHOCTHN T-ICpC?; HpaKTI/IqGCKyIO JACATCIIBHOCTh, B TOM YHCJIC YMeHI/Ie y‘-II/ITBCSI y

IpyTUX JIOeH, mpuoOpeTaTbh B COBMECTHON IESITENbHOCTH HOBBIE 3HAHUWS, HABBIKU U

KOMIICTCHIIMH U3 OIIbITAa I[pyrI/IX;

HE0O0XO0IMMOCThIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUIA, B TOM 4Kcie (HOPMYIUPOBATH UACH,

IIOHATHS, THIIOTC3bI 06 06T)eKTaX n ABJICHHUAX, B TOM 4YHCIIC paHee HE WU3BCCTHBIX,

OCO3HaBaTh NIe(UIIUTHI COOCTBEHHBIX 3HAHUU W KOMIIETEHTHOCTEH, TMIIAaHUPOBATh CBOE

pa3BHTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYaIlMIO, BOCHPHUHHUMATH CTPECCOBYIO

CUTYaIMIO KaK BBI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS

U AeiicTBUs, GOPMYIUPOBATh U OIICHUBATH PUCKHU M MOCIECTBUS, POPMUPOBATH OTIBIT.

JIMYHOCTHBIE Pe3VJIbTAThI 00VUEHHSI:




dbopMUpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO HayKH;
dbopMUpOBaHHE OCHOB CAMOBOCIIMTAHHUS B MPOIECCE BBHIMOJIHEHUS pabOT pa3HOrO YpOBHS
CJII0’KHOCTH;

pa3BUTHE TBOPYECKHX CIIOCOOHOCTEW, MHTYHMIIMHM, HAaBBIKOB CaMOCTOSITEIbHON
JIeATEIbHOCTH;

dbopMupoBaHue TpeOOBATETHLHOCTH K  IOCTPOCHHIO CBOMX  BBICKA3bIBAHUH W
ONPOBEPKEHUIO0 HEKOPPEKTHBIX BHICKA3bIBAHHM, YMEHHE OTIINYATh TUIOTE3Y OT (aKTa;
BOCIIMTAHUE NAaTPUOTU3MA, TOPIOCTH 3a CBOXO POIMHY Ha IpUMeEpe )KU3HU U 1€ TEIIbHOCTH
OTEUYECTBEHHBIX YUEHBIX — MATEMATHUKOB;

pa3sBUTHE T'OTOBHOCTH K CaMOOOPa30BAHUIO HA MPOTSIKEHUU BCEH KHU3HH KaK YCIOBHIO
YCIICIIHOTO TOCTH)KEHUS TIOCTABJICHHBIX I1eJIel B BRIOpaHHOH cepe nesTenbHOCTH;
pa3BUTHE CIOCOOHOCTH U TOTOBHOCTH COTPYIHUYATH M BECTH TUAJIOT C IPYTUMH JIFOIbMH
B [IPOLIECCE COBMECTHOM JEATEIbHOCTH;

pa3BUTHE aAHAIUTUYECKUX CIIOCOOHOCTEM M MHTYHIMH (B XoAe HaONIOACHUS 3a
MOBE/IEHNEM DKCIOHEHIINAIbHBIX 3aBUCUMOCTEN );

pacumpeHue NpeCTaBIeHU 0 B3aMMHO OOPaTHBIX JIUCTBUSIX;

pa3BUTHE BBIUYMCIUTEIBHON, AITOPUTMUYECKON U TPaQUUECKON KYIbTYpPHI;

OCO3HAHHBII BBIOOp Oyayiiel mpodeccruu U BO3MOXKHOCTEH peanu3aluid COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIICHUE K PO(ECCHOHATBHON IeATEILHOCTH KaK BO3MOXXHOCTH
y4acTusi B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npo0Jem;

UHTETPUPOBAHUE B JIMYHBINA ONBIT HOBOWM, B TOM YHCJIE CAMOCTOSITEIBHO IMOJIYyYEHHOU
uHpopmanuu.

MeTanpeaMeTHbIEe Pe3YJIbTAThI 00VUCHHS

YMEHHE CAMOCTOSITEILHO ONPEAEIATH eI CBOET0 00Y4YeHHUsI, CTAaBUTh U POPMYITHPOBATH
JUTst ceOsT HOBBIC 3a7aui B yu€0e M TO03HABATEIIBHOM JCSITEIbHOCTH, Pa3BUBATh MOTHUBEI U
WHTEPECHI CBOCH MTO3HABATEIILHOM JIeATEIILHOCTH;

YMEHHE CaMOCTOATEIbHO IUIAHUPOBATh IYTH JOCTIDKEHUS Ieleid, B TOM 4HCIe
anbTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Haunbosnee >(PQPEeKTUBHBIE CIMOCOOBI PEIICHUS
y4eOHBIX M I03HABATEIHHBIX 3a/1a4;

Pa3BUTHE YMEHHH CAMOCTOSTEIHHO OCYIIECTBIIATH, KOHTPOIHPOBATh M KOPPEKTUPOBATH
JeCTBUS B Ipoliecce 0000IIeHNs, CHCTEMAaTU3alUY U PACIIUPEHUS 3HAHUMA, TTOTyYEeHHBIX
B OCHOBHOM IIIKOJIE;

dbopMUpPOBaHHE YMEHHH  CaMOCTOSITEILHO  OCYIIECTBIATh, KOHTPOJIMPOBATH H
KOPPEKTUPOBATH CBOIO JESITENLHOCTD MPH BBHITTOJHEHUH 3aJaHHIA;

OBJIaJICHUE YCTHBIM M THUCHBMEHHBIM MaTEMAaTUYECKUM S3BIKOM, MPUMEHHUMBIM IPHU
W3YYCHUHU TTPEIMETOB €CTECTBEHHO-MAaTEMaTHIECKOTO IIUKJIA;

(dbopMUpOBaHWE YMEHHH SICHO M TOYHO HM3JIaraTh CBOKO TOUYKY 3pEHUS KaK YCTHO, TaK U
MUCHbMEHHO, TPAMOTHO MOIb3YSICh I3IKOM MaTEMaTHKH;

YCBOGHHUE YHUBEPCAIbHBIX MHOXXECTBEHHBIX NOHATHUN, MPUMEHUMBIX HJIS CO3JIaHUs
MojieIel pa3IMYHbIX SABJIEHUIN NMPUPO/Ibl, OOIIECTBEHHBIX SBJICHUMN;

pa3BUTHE JIOTHYECKOTO MBINUICHUS H  HMCCISAOBATEIIbCKUX  YMEHUW;  YMEHHH
000OCHOBBIBATh CBOM BBIBOJBI, (POPMYJIHUPOBATH OTPUIIAHUS BBICKA3bIBAaHUH, IMPOBOIUTH
JIOKa3aTeNbHbBIE PACCYKICHUS;

pa3BUTHE CITIOCOOHOCTEH K CAMOCTOSTETFHOMY MOMCKY METOAOB PEIICHUS MPAKTHUECKUX
Y TIPUKJIATHBIX 33124, IPUMEHSS U3YUICHHBIC METOIbI;

pa3BUTHE KPUTUIHOCTH MBIIUICHUS B TIPOIECCE ONCHKH M MHTEPIPETAIlU HH(POPMAITUH,
MOJTy4aeMOU U3 Pa3TUYHBIX UCTOUYHUKOB;



— OCO3HaHUE B3aUMOCBSI3U MATEMAaTUKH CO BCEMH INPEAMETAMU €CTECTBEHHO-HAYYHOI'O M
T'YMaHUTapHOTO 1IUKJIOB;

— YMEHHE NPOAYKTHBHO OOINATbCS U B3aUMOJEHCTBOBaTb B IIPOLIECCE COBMECTHOM
JESITEIbHOCTH, YYUTHIBATh MO3ULUU JAPYTUX YYACTHUKOB JESITENbHOCTH, 3(PGHEKTUBHO
pa3pemaTh KOHQIUKTHL;

— YMEHHE HCIIOJIb30BaTh CPEeICTBA MH()OPMAIIMOHHBIX U KOMMYHHMKATUBHBIX TEXHOJOTHH
(MUKT) B peuieHuu NOCTaBICHHBIX 3a/ad C COOJIOJEHHMEM HOPM HHGOpMalnOHHON
0€30MaCHOCTH, ITPaBOBBIX U ITUYECKUX HOPM;

— UCCIIEJIOBAHME pEalbHBIX SIBJEHUI U IPOLECCOB, MPOTEKAIOUIMX IO 3aKOHAM
MOKa3aTeIbHON 3aBUCHMOCTH, C TIOMOIIIbIO CBOWCTB MOKA3aTeIbHON (DYHKIUY;

— pacuMpeHHe BBIYUCIUTENBHOIO ammapara 3a CYET NPUMEHEHHUs CBOWCTB JIOrapu(mMoB
(3aMeHa BBIYMCIECHUN NPOU3BEJIEHUS M YAaCTHOIO CTENEHEH Ha BBIYMCIEHUS CYMM U
pa3HOCTEH MOKa3aTelIel CTEIeHEeH);

— oOyueHHe MOJAETUPOBAHUIO peaJIbHBIX MPOLECCOB, MPOTEKAIOUIMX IO 3aKOHAM
HKCIIOHEHIIMAJIBHOW 3aBUCHUMOCTH, U HCCJIEIOBAaHUIO CO3JAHHBIX MOJEIEH C IOMOILBIO
amnmnapara JIorapu(MUpOBaHUS;

— pa3BUTHE YMEHHUM CaMOCTOSITENIBHO OMNPENEATh LEIH JAEATEIbHOCTU 10 YCBOCHHUIO U
MPUMEHEHUIO 3HAaHUM TPUTOHOMETPUU KAK MATEMaTUYECKOM MOJENId pealbHOU
JIEHCTBUTEIIFHOCTH,

— 3HAaKOMCTBO C MAaTe€MaTHYE€CKHMM TOJKOBAaHUEM IOHATHS MEPUOJUYHOCTH, HMEIOILErO
BaKHOE MUPOBO33PEHUYECKOE 3HAYEHUE;

— 3HAaKOMCTBO C  (U3MYECKMMH  SBIICHUSIMH,  OIHUCHIBAEMBIMH C  TOMOIIBIO
TPUTOHOMETPUUECKUX ypaBHEHUII;

— YMEHHUE IPUMEHATDH alredpanyecKkue METObl B PEILIEHUU T€OMETPUYECKUX 33/1a4;

— YMEHHE  MHTEpPIPETUPOBATh  PEIIEHUS  HEKOTOPbIX  airedpamdyeckux  3ajad
reoMeTpuuecKuMu obpa3amu;

— yMEHHUE DPACHO3HAaBaTh Ha YEPTEKax, MOJEISAX U B PEATLHOM MHUPE T'€OMETPUYECKHUE
¢urypsl u Tesna (MHOTOTPaHHHUKH), NPUMEHATh MX CBOMCTBA IPU MOJEIUPOBAHUU B
€CTECTBEHHO-HAYYHBIX 00JIaCTX;

— YMEHHE MOJEIMPOBATH PEaJIbHbIE CUTYALlUH, UCCIEN0BATh MIPOCTPAHCTBEHHBIE MOJEINH,
MHTEPIPETUPOBATH ITOTYUEHHBIN pPe3yNbTar.

IIpeavMeTHbIe Pe3YIbTATHI 00YYEeHHS
B pesynbTare nu3ydeHus Kypca ajaredpbl 1 MaTeMaTH4eckoro anaiausa B 10-11 kmaccax
yJaIuecs TOJKHBI:

— 3HaTh MOHATHE JEWCTBUTENBHOIO YUCIIA KaK Pe3yJibTaTa BHICTPAaUBAaHUS HAyYHOU TEOpHUH
JENCTBUTENBHBIX YUCENI HA OCHOBAaHUY NIOHATHS MPEEIIa YUCIOBOM IIOCIEN0BATENBHOCTH;

— BJAJETh NNOHATHEM CTEIECHU C JIECHCTBUTENIBHBIM [TOKA3aTEIEM KaK OCHOBBI JIS1 U3YYECHMUS
CTETNIEHHOH, 0Ka3aTebHON U JjorapudMuyeckoi pyHKINT;

— TPUMEHATH CBOMCTBA CTENEHU C JACHCTBUTEIbHBIM MTOKA3aTeJIeM MPU MOJEIUPOBAHUH U
W3YYEHUH MaTEMaTHYECKHUX MOJEJIEH, OINHUCBHIBAKOIIMX IPOLECCHl C HMCIOIb30BAHUEM
CTENEHHU C ACHCTBUTEIbHBIM MTOKA3aTENIEM;

— BJAJIETh MOHATHEM CTENEHHOW (QYHKINH Y = xP, p=1, (dhopMynupoBath €€ CBOWCTBA B
3aBHCUMOCTH OT 3HAYEHUS JEHCTBUTEIBLHOTO YNCa P U CTPOUTH IpaduKy;

— (opmynupoBaTh ompenenaeHuss OOpaTHOM © CIOXKHOW (DYHKIMH, 3HATH YCIOBUE
00paTUMOCTH (PYHKIIMH ;IIPUBOJAUTH MIPUMEPHI B3aUMHO O0OpPATHBIX U CIOXKHBIX (DYHKIIHIA;

— (¢dopMynupoBaTh OMpeAeNeHUs] PaBHOCWIBHBIX ypaBHEHUH, HEPAaBEHCTB, CHCTEM
YpaBHEHUH, YpaBHEHUN — CIIEJICTBUI; MPU PEUICHUU YPABHEHUMN BBIMOJHATH TOJBKO TE



npeoOpa3oBaHus, KOTOPbIE HE MPUBOMAT K TOTEpE KOPHEH, a MPHU pelIeHHH HEPaBEHCTB
OCYILECTBIISITH TOJILKO PAaBHOCUJIBHBIE TPEOOPA30BAHNUS;

pematb HMppalMOHAJbHbIE YPAaBHEHUS M CHUCTEMBI, COJEpiKallie HppalruOHaIbHbIC
YpaBHEHHUS;

. X
GopmynupoBaTh  OmpejelicHHe TOKasarenbHoW pynkmmu  y=a", a>0, a#l u
BBIBOJUTH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUM a (a >1,0<a< 1) CTPOUTH rpauKu;

BJIAJICTh OCHOBHBIMH CIIOCOOAMU PEIICHUS TIOKA3aTeIbHbIX YPAaBHEHUH;

pemaTh noka3aTeJIbHble HEPAaBEHCTBA HA OCHOBE CBOIICTB MOHOTOHHOCTH ITOKA3aTeIbHON
(GyHKIIMH, CUCTEMBI TOKA3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB;

dbopMynupoBath omnpeaeneHue jorapudma uyucia, 3HaTh OCHOBHOE Jorapumuueckoe
TOXKIECTBO, TMPUMEHATH OCHOBHOE JIOTapU(PMUYECKOE TOXKAECTBO K BBIYMCICHUAM H
PEIICHUIO MPOCTEHIINX JIOTapU(PMUIECKIX YPAaBHEHU;

INPUMEHSTh OCHOBHBIE CBOWCTBa JIorapu(MoB AJisi MpeoOpa3oBaHus JorapupMuUuecKux
BBIPAKECHMUI;

(dopMyIHpOBaTh OMpeAETICHHE NECITUYHOIO W HATYpajJbHOTrO Jiorapupma BBIBOJHTH;
dbopMyny mepexoia K HOBOMY OCHOBAHMIO, M MpPeoOpa3oBaHUS JOTapu(PMHUUECKUX
BBIPAKECHMI;

bopmynupoBaTh onpenenenue jorapupmuueckoid Gynkmum Yy =log, X, a>0, a#l un

BEIBOJUTHL €€ CBOMCTBA B 3aBUCHMOCTH OT 3HA4YEHU a (a>1,0<a<1) , CTPOHTh

rpaduku norapupmudeckont GyHKIUY;

JIEMOHCTPUPOBATh MPUMEHEHHE CBOMCTB Jiorapu(pMU4ecKoil (yHKLUUU NpU CpaBHEHUU
3HAQUEHUN BBIPAXKEHUM M PpEUIeHUM MPOCTEHIINX JIOTapU(PMHUUECKUX YpaBHEHUH U
HEPABEHCTB;

pelaTh pasjauyHble Jorapu(pMHUUECKUe ypaBHEHHS M MX CHUCTEMbI C HCIIOJIb30BaHUEM
CBOWCTB JIorapu(P)MOB 1 OOIIMX METOJIOB PEIICHHS YpaBHEHHUIA,

pemaTs JiorapuMudyecKkrie HepaBeHCTBA HAa OCHOBE CBOMCTB JIorapu(hMUIECKOH (PyHKINH;
MMETh MPEACTABICHUE O IOHATUAX TPUIOHOMETPUM KaK MATEMAaTHYECKUX MOJEIIX,
MO3BOJIAIOIIMX ONMCHIBATh MPOILECCH], W3ydaeMble (U3UKOH, SKOHOMHMKOW M JIPYIMMH
HayKaMH;

YMETB ONPEIEATh U UCCIEN0BATh CBOWCTBA CUHYCA, KOCUHYCA, TAHI'€HCA U KOTaHI'€HCA
JIEHCTBUTEIIBHOTO 4YHCJIA, MCIOJb3ysd OJHO3HAYHOE COOTBETCTBHE MEXKIy TOYKaMU
YHUCJIOBOM IIPSIMOM ¥ TOYKAMU YUCIIOBOU OKPYKHOCTH;

OPUMEHATh TPUTOHOMETPUYECKHE TOXKAECTBA INPH BBIYHUCICHUAX, MPeoOpa3oBaHUSIX
TPUTOHOMETPUYECKUX  BBIPAKEHUN, PEIICHUH IPOCTEHIIMX TPUTOHOMETPUYECKHUX
YpaBHEHUN;

BJIAACTh IOHATUSIMU arcsin a, arccosa, arc tga ;

BBIBOAUTH (DOPMYJIBI KOPHEH MPOCTEHINNX TPUTOHOMETPHUYECKUX ypaBHEHMU SINX =a ,
cosx=a, tgx=a;

pemats TPUTOHOMETPUYECKHE YpaBHEHMS, CBOJAIIUECS K anreOpanyeckuM, U
OJHOPOJHBIE YPABHEHUSI OTHOCUTEIIBHO CHHYCA U KOCUHYCA;

pemaTh TPUrOHOMETPUYECKUE YPAaBHEHUSI METOJIJaMH 3aMEHBI IEPEMEHHOM U Pa3JI0KEHUS
HAa MHOXXWUTENY;

MPUMEHATH METOJI OLICHKH JIEBOW U IPABOM YACTEN TPUTOHOMETPUUYECKOTO YPABHEHNS,
BIIQ/IETh CIIOCOOAMHM PEIICHUS TPUTOHOMETPHUECKUX HEPABEHCTB;

BIIQJICTh TOHSATHEM TPUTOHOMETpUYEeCcKo (yHKIHMHU. YMETh 0OOCHOBBIBATH 00JacTh
oTpejieieH s U MHOXKECTBO 3HaueHui GyHkimit Y =SINX, y=cosx, Yy =1tgxu Y = ctgx;

3HaTh CBOMCTBa (yHKUMH Y= sinX , y=cosx , Y= tgx YMETh CTPOUTH TIpaduKu
(GyHKIMH, TPUMEHATH CBOMCTBA (DYHKIMI MPU pEeLIeHUH YpaBHEHUH U HEPABEHCTB;



BJIJICTh MMOHATHEM OOpPATHBIX TPUTOHOMETPHUECKUX (DYHKIIMH, 3HATh UX CBOMCTBA, YMETh
CTPOUTH TpaduKH;

dopMmynupoBaTh oOIpeneseHne Impenena (YHKIWW; BIAJETh IMOHSITHEM AaCHMIITOTHI,
NPUBOJUTE TPHUMEPHl aCUMNTOT TPpadUKOB 3IIEMEHTApHBIX (QYHKIMH; 3HATh CBOWCTBA
npezenoB GYHKIUH, 3HATh ONpeienenne (yHKIIMY HENPEephIBHON B TOUKE M Ha HHTEPBAJIE;
YMETb BBISBIIATH HETIPEPBIBHBIC (DYHKIIUH C OMOPOI HA OIPE/ICICHHE;

(bopMyIHpOBaTH ONpEAEIeHUE POU3BOIHON (QYHKIIMN B TOUKE, TOHUMATH €€ PU3MYECKUI
U TEOMETPUYECKHI CMBICI, YMETh HAXOIUTh MPOU3BOIHBIEC JIEMEHTAPHBIX (DYHKIHIA 110
OIIPEJICTICHUIO; YMETh COCTABIIATh YPaBHEHHE KacaTeIbHOM K rpaduKy (QyHKIIMU B TaHHOM
TOYKE;

3HaTh MpaBuia IUGGEpEeHIUPOBAHUS CYMMBI, MPOM3BEIEHUS, YACTHOTO (YHKIHUH,
CIIOKHOHM 1 00paTHOW (YHKIIMH; yMETh IPUMEHSATh UX MIPU BBIYUCICHUN TIPOU3BOTHBIX;
YMETh HaXOJUTh IPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHII;

3HATh JJOCTATOYHbIEC YCIOBUS BO3PACTaHUS M YObIBaHUS (PYHKINU M YMETh UX IPUMEHSThH
JUIS OTIPE/ICTICHUs MPOMEKYTKOB MOHOTOHHOCTH (DYHKLMH, 3HATh OINpPENENICHUS TOYEK
9KCTpeMyMa (DYHKINH, CTAIIMOHAPHBIX U KPUTUYECKHX, 3HATh OINPEAEICHUE SKCTpEMyMa
(GyHKIMU, BIAaAETh MOHATUAMH HEOOXOMUMBIX M JOCTATOYHBIX YCIIOBHH 3KCTpeMyMma
(GYHKIMH; HAXOIUTh TOYKH 3KCTPEMyMa, yMETh HAaXOIUTh HAaMOOIbIlEe M HANMEHbIICE
3Ha4YeHUs (PYHKIHU C ITOMOIIBIO TPOU3BOIHON;

3HATH MMOHATHE BTOPOU MPOU3BOTHON U €€ PU3UIECKUN CMBICI; YMETh IPUMEHSTH BTOPYIO
NPOM3BOJHYIO UIS ONpEACNCHUs TOueK meperuba rpaduka (yHKIUU U HMPOMEKYTKOB
BBIITYKJIOCTH; YMETh HCCIIENOBAaTh CBOWCTBA (PYHKIHMU C IOMOILIbIO OOILICH CXEMBI
UCCIeTIOBaHUS (DYHKIIHIA;

BJIAJICTh MOHATHIMH IIEPBOOOPA3HON M ONpPENeIEHHOrO WHTErpajia MPUMEHATh MpaBHiIa
MHTETPUPOBAHMS JUIi HAXOXICHHUS NepBOOOpasHbIX, 3HaTh Qopmyry HproroHa-
JleitOHMLIA, yMETh €€ IPUMEHSTH;

YMETh BBISIBIATH (DPUTYpHI, OTpaHUYCHHBIC JAHHBIMU JIMHUSMH U HAaXOJUTh WX TUIOIIAIHN;
BBIBOJIUTh HMHTETPAIBHYIO (OPMYIY BBIYMCICHHS OOBEMOB TEN M JIOKAa3bIBaTh C €&
MIOMOIIIBI0 TeOpeMbl 00 00bEME HAKJIOHHOW MPU3MBI, MUPAMHUIBI, KOHYCa ;00BACHATH
BO3MOXKHOCTH NMPUMEHEHHsI MHTETpaJioB MPH pellIeHUH (PU3NYECKUX 3a/1a4 (Harnpumep, Ha
JBUKECHHE);

3HaTh KOMOWHATOPHOE IMPAaBHJIO MPOU3BEIACHUS Uil MOJACUETa KOJMYECTBA Pa3TMUHBIX
COEJMHEHUH; BIIaJeTh OHATHEM Pa3MELIEHUN C TOBTOPEHUSMU;

(dbopMynHupoBaTh ONpeAeTeHUE IMEePEeCTaHOBOK W3 N 3JIEMEHTOB; 3HaTh (GOpPMYILy Ui

HaXO0XICHUA 4YHcClia NEPECTAaHOBOK M3 N 3JICMCHTOB, (I)OpMy.]'Iy I BBIYUCIICHUA A?] -

YyCIia pa3MENIeHUd U3 M AJIEMEHTOB MO N, yMETh NPUMEHATh UX MPH PEIICHUH 33]1a4.
BIIAJICTh MOHATUEM COUETaHUsI O€3 TOBTOPEHUI U3 M 3JIEMEHTOB 110 N; 3HATh POPMYITY ISt

BBIYHCIICHUA Cr?] - YHCJa BCEBO3MOXHBIX COYCTAHHMM K3 M JJIEMEHTOB IO N. YMETh

packiabIBaTh CTeneHb OuHoMa 1o ¢opmyse HploToHa pu HaX0XA€HUN OMHOMHUAIBHBIX
KOA((UIIMEHTOB C MOMOIBIO TpeyrojbHuKa [lackains; NpUMEHSATh MOJyYE€HHbIE 3HAHUS
IIPY PELIECHUY 3a7ay.

BJIAJICTh MOHATHIMU CITYy4alHBIX, JOCTOBEPHBIX M HEBO3MOKHBIX COOBITHI, HECOBMECTHBIX
COOBITHI, AJIEMEHTAPHBIX COOBITHI; YMETh HAXOAUTh CYMMY U NPOU3BEACHHE COOBITHIA,
MOHUMATh YTO TaKOE COOBITHE MPOTUBOMOIOKHOE JAHHOMY.

3HaTh KJIACCUYECKOE OIpeJIeIEHUE BEPOSITHOCTU COOBITHS U YyMETh MPUMEHSTH €ro IMpH
pEILIEHNN 3a/]a4;

3HaTh TEOPEMY O CYMMeE JBYX HECOBMECTHBIX COOBITHH, CIEICTBHE U3 HEE U TEOPEMY O
BEPOATHOCTH CYMMBI JIBYX MPOU3BOJIbHBIX COOBITHI; BIa/I€Th MOHATHEM HE3aBUCHUMOCTH
JBYX COOBITUH; HAaXOJUTh BEPOSTHOCTb COBMECTHOTO HACTYIUIEHUS HE3aBUCHUMBIX
COOBITHI MPH PEIIeHUH 3a7ay;



3HaTh Gpopmyny bepHysu 1 yMeTh IPUMEHSTD €€ NP pelIeHUH 3a/1a4.

BIAJETh MNPEACTABICHUSAMU O IIpoLEeccaX M SBICHHUAX, HMEIONIMX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHUpPE, 00 OCHOBHBIX
MOHATHUAX DJJIEMEHTAPHOW TEOPUM BEPOSATHOCTEH; YMETh HAXOAWUTb M OLICHUBATH
BEPOATHOCTH HACTYIUIEHMsSI COOBITMH B MPOCTEHIIMX MPAKTUYECKUX CHUTyalUsiX U
OCHOBHBIE XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYHH;

YMETb COCTABJIATh BEPOATHOCTHBIE MOJEIM II0 YCIOBHUIO 3aJa4d U BBIYUCIIATH
BEPOSTHOCTH HACTYIUICHHS COOBITMH, B TOM 4YHCIE€ C TNPUMEHEHUEM (HopMyI
KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUM BEPOSITHOCTEN; MCCIEIOBAHUS CIydalHbIX
BEJIMYUH 110 UX PACIPEIEICHUIO.

B pesynbrare uzydenus kypca reomerpuu B 10 — 11 knaccax yyariuecs J10KHBI:
chopMHpOBAThH MPEJCTABICHHE O T€OMETPHH KaK YacTH MUPOBOW KYJIBTYPHI M O MECTE
FeOMETPUM B COBPEMEHHOI LMBHUIIU3ALMU, O CIOcOo0ax OMUCaHUS Ha MaTeMaTHUYECKOM
S3BIKE SIBJICHUN PEaIbHOTO MUPA;

chopMupOBaTh MPEJCTABICHUE O TEOMETPUYECKUX TMOHATHUSAX KaK O BaKHEUIIHUX
MaTeMaTHUYECKUX MOJIEIISAX, TO3BOJISIONIMX OMUCHIBATh U U3Yy4aTh Pa3InYHbIC MPOIECCHI U
SBJICHHS; TIOHMMaTh BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOEHUS MaTeMaTUYeCKHX
TEOpHI;

BJIQ/IETh TEOMETPHUYECKHUM SI3bIKOM; YMETh HCIIOJIb30BAaTh €T0 ISl OMHMCAaHUsS MPEAMETOB
OKpYXXaloIllero  MHpa; pa3BUTh  MPOCTPAHCTBEHHbIE  IPEACTABICHUS,  HAaBBIKU
F€OMETPUUECKUX TOCTPOSHUH, YMEHHS H300pakaTh T€OMETPUUYECKUE OOBEKTHI;

BJIQJIETh METOJIAMHU JIOKa3aTeNbCTB U AITOPUTMAMHU PELICHHS; YMETh UX MPUMEHSTH,
MPOBOAMTH OKA3aTENbHbIE PACCYKACHUS B X0J1€ PELICHUS 3aay;

BJIQ/IETh OCHOBHBIMU MOHSTUSMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBAX;

NPUMCHSTh W3YYCHHBIC CBOHCTBA reOMETPUYECKUX (UTyp W (HOPMYINBI ISl PEIICHHS
FeOMEeTPUUYECKUX 3a7au U 33/1a4 C MPAKTUYECKUM COJICP>KAaHUEM;

chopMUpOBaTh MPEJCTaBICHHE O HEOOXOIUMOCTH JO0Ka3aTeNbCTB MPU OOOCHOBAHUU
MaTEeMaTUYECKUX YTBEPKJACHUN M POJM AKCUOMAaTUKH B TPOBEACHUH JIEIYKTUBHBIX
pacCyKIeHUN;

chopMUpOBaTh MOHATHIHBIN ammapaT MO OCHOBHBIM pa3fieliaM Kypca TeOMeTpHH; 3HaTh
OCHOBHBIE€ T€OpPEMBI, (OPMYJIBI U YMETh UX MPUMEHATH, YMETh JOKA3bIBaTh TEOPEMBI U
HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI peIIeH s 3a/1aY,

3HaTh aKCMOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX, YMETh IPUMEHATh UX MPH PEIICHUH
3ajady;

UMETh TMPEJCTaBICHUS] O B3aUMHOM pACIOJIOKEHUU TMPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE: MapajlieJbHbIE MPSAMbBIE, CKPEIIMBAIOLIUECS MpPsIMble, NapalIeIbHOCTb
MPSIMOM U TUIOCKOCTH, TEPIIEHIUKYIISIPHOCTD MPSIMOM M TIJIOCKOCTH, YTOJI MEXKIY MPSIMON
U TJIOCKOCTBIO, MapajljIeNIbHOCTh IIOCKOCTEH, MEPIEHIUKYISIPHOCTh IIOCKOCTEH, YroJl
MEXy TJIOCKOCTSIMHU; 3HATh OMPEEICHUs, CBOMCTBA U MPU3HAKH, YMETh IPUMEHSTh UX
MIpU PELLICHUH 3a/1a4;

BJIQJIETh MOHATHUSIMU OPTOTOHAJIBHOIO MPOEKTUPOBAHUS, HAKIOHHBIX M UX MPOEKIUSX,
3HaTh TEOPEMY O TPEX MEPNEHIUKYISIPAX U YMETh IPUMEHSTh €€ P PELICHUU 33/1a4;
YMETh HaXOJUTh PACCTOSHUS OT TOYKHA JO IJIOCKOCTH, MEXIY CKPEIIMBAIOIIUMHUCS
MIPSIMBIMU;

YMETh HAaXOAUTh YIIbl MEXAY CKPEIIMBAIOIUMHUCS TPSAMBIMH, MEXIY NPSIMOH |
MJIOCKOCTBIO, MEXIY ABYMS IJIOCKOCTSIMU;

3HaTh OCHOBHBIE BHJbl MHOTOIPAHHHMKOB: TMPSMOYTOJbHBIM  Hapajljieienunesn,
napajuieJienunes], npu3Ma (BUIbI MPU3M: TIpsiMasi, HAKJIOHHAs!, MPaBWIbHAS), TTUPaMHIa
(BUIBI TIUpaMUM), Yceu€HHas MUpaMuia, TPaBHIbHBIE MHOTOTPAaHHUKH (Ky0),Ux
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AJIEMEHTBI, CBOWMCTBA, yMETh HAXOJUTh ILJIOMIATM OOKOBOW M TOJHOW TMOBEPXHOCTH
MHOTOTPaHHHUKOB, a TAKXKE X 00BEMBI

— YMETb CTPOUTHh CEYECHHS MHOTOTPAaHHUKOB METOJIOM cliela, MapajlieIbHOrO IepeHoca,
BHYTPEHHETO IIPOCKTUPOBAHU;

— BJIQJETHh MOHSATHEM TeJa BpAIICHUS: IWIMHIpP, KOHYC, YCEUEHHBIH KOHYC, cepa, miap,
3HaTh MX JJEMEHTHI (pagruyc OCHOBaHUs, 00pa3yrolias, OCb CHMMETPHHU, BBICOTA);yMETh
HaXOJUTh OOKOBYIO U MOJIHYIO IIOBEPXHOCTH TEJl BPAILICHUS, & TAK)KE UX 00BEMBI;

— YMCTL CTpOI/ITL CCUCHUJ TCII BpaH_[eHI/ISI IIJIOCKOCTBIO,

— YMGTB pemaTb 3a4a4YH Ha KOM6I/IHaHI/II/I MHOI‘OFpaHHI/IKOB U TCJI BpaIJ_IeHI/ISI, aHaJII/BI/IpOBaTB
B IIPOCTEHUININX CITy4asX B3aMMHOE PaCIOJIOKEHHE OOBEKTOB B MPOCTPAHCTBE;

— un3o0OpakaTh OCHOBHBIE MHOTOTPDAHHHMKH W KpPYTJIbIE Teja; BBIOJHATh YEPTEKU IO
YCIJIOBHSIM 33]1a4;

— yMeTh aHAJTU3UPOBATH B3AMMHOE PACTIOIOKEHUE C(Hephl U MIIOCKOCTH, 3HATH OMPEICIICHHIE
KacaTeJbHOU IUTIOCKOCTH K cdepe, GOpMyITUpoBaTh U JOKA3bIBATh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOMN TIOCKOCTH;

— BJAACTH IOHATHUEM B@KTOpa B HpOCTpaHCTBe, YMCTI) HaAXOIUThb KOOpI[I/IHaTLI BeKTOpa u
BBITIOJIHATH onepam/m (CJIO)KGHI/I?I, BbIYUTAaHUA, yMHO)KCHI/Iﬂ BGKTOpa Ha LII/ICJIO) HaIa
BEKTOpaMHU B KOOPAMHATHOW M BEKTOPHOU (hopMme;

— 3HaThb OMNpEIEICHUE CKAISIPHOTO IPOU3BEIACHHUS BEKTOPOB, €r0 CBOMCTBA; HAXOIHTH
CKaJIIPHOE MPOU3BEACHUE BEKTOPOB Uepe3 UX KOOPIUHATHI;

— IPUMEHATHh BEKTOPHBIA METOJ IIPY PEIICHUU T'€OMETPUYECKUX 3a/ay;

— HaxoJWTh yPaBHEHHE TUIOCKOCTHU, PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSTHUE MEXKIY
CKPEIIHUBAIOIIUMUCA IPSMBIMH, YpaBHEHHE cepbl, 00bEM Mapaienenumneaa u TeTpasapa,
3aJaHHOI'O KOOpI[I/IHaTaMI/I CBOUX BepHII/IH.

Conep:xanue yuedoHOTro mpeamera «MaTemMaTukay

Aure0pa u Ha4yaJ1a MAaTeMAaTH4Y€CKOr0 aHAIN3a
10 xknace

JeHcTBUTENbHbIE 4Mcaa. llensle M panuoHanbHbIE 4YHUCHA. JIeHCTBUTENBHBIE YHUCIA.
beckoneuHo yObIBaromias reomeTpuyeckas nporpeccusi. Apupmernyeckuil KOpeHb HaTypaibHOU
creneHd. CTeneHp ¢ pallMOHAIbHBIM U IEHCTBUTENIBHBIM IT0OKa3aTeneM. Pemenue 3aaau.

Crenennas ¢ynkums. CrenenHas QyHkuus, e€ cBoiicTBa u rpadux. Bzaumuo obpaTHbie
¢bynkuuu. PaBHOCHIIBHBIE YypaBHEHHSI M HepaBeHCTBa. MppauuoHanbHBIE YypaBHEHUS.
HppauroHanbHbIe HEPABEHCTBA.

IMokazarenbHass ¢Qynknmsa. IlokasarenbHas ¢yHkuus, e€ cBoilcTBa M Tpaduk.
[ToxazarenbHble ypaBHeHUs. [loka3aTenbHble HepaBeHCTBA. CHUCTEMBI TOKA3aTeIbHBIX YPaBHEHUN
U HEPABEHCTB.

Jlorapudmuueckas ¢Pynxuus. Jlorapudmel. CpoiictBa norapudmoB. JlecaTuyHbIe U
HaTypaibHble Jorapupmel. Jlorapupmuueckas ¢yHkuus, e€ CBOHCTBa U rpaduk.
Jlorapugmuueckue ypaBHeHus. Jlorapumuyeckrie HepaBeHCTBA.

Tpuronomerpudeckue popmy.nbl. Paguannas mepa yria. [IoBopoT TOUKM BOKpYr Hadaia
KoopauHar. OmpeneneHue cCUHyca, KOCMHYCa M TaHI€Hca yIyla. 3HakM CHHYyCa, KOCHHyca U
TaHI€HCa. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM M TaHI€HCOM OJIHOTO M TOrO € yIJa.
Tpuronomerpuueckue ToxxaectBa. CHHYC, KOCHHYC M TaHI€HC YIJIOB o U —a . DPopmyssl
cnoxenusi. CHHYC, KOCUHYC U TaHT€HC JBOMHOrO yria. CHHYC, KOCHHYC U TaHT€HC TTOJIOBUHHOTO
yraa. @opmyiisl npuBeeHuss. Cymma M pa3HOCTh CUHYCOB. CyMMa U pa3HOCTh KOCHHYCOB.
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TpuroHomerpuyeckue ypaBHeHHMsl. YpaBHEHHME COSX=a . VYpaBHeHHe SinX=a
.YpaBHeHue tgx=a . Pemenue TtpuroHomerpuueckux ypaBHeHuM. Ilpumeps! pemienus

HpOCTefIIHI/IX TPUT'OHOMETPUYCCKHUX HCPABCHCTB.
HTorosoe IMMOBTOPCHHE.

Auredpa ¥ HaYaJIa MATEMATHYECKOT0 AaHAJIN3a
11 kiaace

Tpuronomerpuveckue ¢ynkuun. OOIACTh ONpeneNeHuss U MHOXECTBO 3HAYCHUH
TPUTOHOMETPUYECKUX QYHKIHMHA. YETHOCTD, HEUETHOCTD, MIEPUOJUYHOCTh TPUTOHOMETPHUECKUX
¢ynkuuii. CoiictBa ¢ynkmmu Yy =cosX u e€¢ rpapuk. CpoiicTBa ¢yHKIMHM Yy =SinNX u e&

rpa¢uk. CBoiictBa QyHKIMH Y = tgX u e€ rpadux. OOpaTHBIE TPUTOHOMETPHUECKUE (DYHKITHH.

IIpousBoaHasi U eé reomerpuuyeckuid cmbicia. [IpousBonnas. IIpousBonHas cTeneHHON
¢ynkunu. [Ipasuna quddepenunpoBanus. [Ipon3BogHbIE HEKOTOPHIX 3JEMEHTAPHBIX ()YHKIIHHA.
I'eomMeTpuyEeCKH CMBICI IIPOU3BOJIHOM.

I[IpumeHeHnne NPOU3BOAHON K HcciaenoBaHuio (ynkumii. Bospactanme u yObIBaHUE
¢ynkuuu. OxctpemyMmbl (yakmun. [IpuMeHeHHe TPOM3BOMHONW K MOCTPOCHHIO TpaduKOB
¢byukuuii. Haubonpiiee n HauMeHnsblee 3HadeHus: GpyHkuuu. BeimykinocTs rpaduka QyHKIUH,
TOYKH Ieperuoa.

Hurerpan. IlepBooOpasznas. IlpaBwia HaxoxaeHus 1epBooOpasHbx. [Lmomanp
KPUBOJMHEHHON Tpaleuud W HHTErpall. BpruucieHne uHTErpanoB .Beluucinenue momanen
buryp c¢ mnomoipio HHTErpanoB. [IpuMeHeHHe NPOU3BOAHOW M  MHTErpajga K pPELIeHHUIO
IPAKTUYECKUX 3ajau.

KomOunaropuka. [Ipasuino npoussenenus. [lepectanoBku. Pazmemnienus. Coueranus U ux
cBoiictBa. buHom HeroToHAa.

JJieMeHTHI Teopuu BeposiTHOcTel. CoObiTusa. KomOunamuu coosituii. [poTrBOMONOKHBIE
coObiTus. BepositHocTh  coObiTHs.  CriockeHue BeposiTHOCTEH. HesaBucumble  COOBITHSL.
YMHOxkeHue BeposTHocTel. CTaTtucThuuecKkasi BEpOSITHOCTbD.

Crarucruka. Cinyyaitneie BenuuuHbl. LleHTpanbHbie TeHAeHIIMU. Mephl pa3dpoca.

3aKI04uTeIbHOE TOBTOPEHHE KypPca aJre0pbl 1 HA4aJl MATEMaTHYECKOI0 AaHAIN3a IIPH
MOATOTOBKE K MTOrOBOM aTTecTalliy 110 MaTeMaTHKe.

I'eomerpus
10 xnace

Beenenne B mpeamer. IIpenmer crepeomerpun. AKCHOMBI cTepeomeTpuu. Hexortopsle
CJIEICTBUS U3 aKCHOM.

IHapanieJbHOCTHh NPAMBIX U INIOCKOCTEH. [TapanenbsHOCTh IPAMBIX, IPSIMOH U TUIOCKOCTH
(mapaysienbHbIC MPSIMbIC B IPOCTPAHCTBE, NMPU3HAK MApPAJUICITBHOCTH MPSIMBIX B IPOCTPAHCTBE).
[TapajieapHOCTh NPSMOM U IIOCKOCTH. B3auMHOE pacmoioKeHHE IMpPsSMBIX B IIPOCTPAHCTBE.
CkpenuBaroiyecs npsiMple. YTJbl ¢ COHAIPaBIEHHBIMU CTOpOHaMH. B3anMmHOe pacrnosioskeHue
IPSAMBIX B IPOCTPAHCTBE. YTOJI MEXKAY NpsMbIMU. [lapaiienpHbie MI0CKOCTH.

CaoiicTBa mapauienbHbIX miockocted. Terpadap. [apamnenenunesn. [locrpoenue ceuenuit
TeTpadApa U NnapajljiesIenuIeaa.

IlepieHAUKYJASAPHOCTL MNPAMBIX M IUIOCKOCTel. [lepneHauKyisipHBIE TIIpsAMBIE B
npocrtpaHcTee. [lapamnenbHble  npsMble, IEPIEHIUKYISpHbIE K  IUIOCKOCTH. [Ipm3nax
NEPNEHAUKYIISIPHOCTH MIPSIMOM U INTOCKOCTHU. TeopeMa 0 MpsAMOM, epIEeH UK YIISIPHON INIOCKOCTH.
PaccrosiHue oT TOukH 10 II0CKOCTU. Teopema o TpEX NMeprneHuKyIsApax. Yol MeXay IpsIMOi U
IJIOCKOCTBIO.  JIByrpanHsld  yros. IIpu3Hak mNEepHeHIUKYISIPHOCTH JABYX  IUIOCKOCTEH.
[IpssmoyronbHbIN Mapamienenumnes. TpéxrpaHHbiil yrojl. MHOTOrpaHHBIN yrol.

Mmuororpannuku. [lonarue muororpannuka. Ilpusma. I'eomerpuueckoe temo. Teopema
Oiinepa. [Ipusma. IIpoctpancrsennast reopema I[ludaropa. Ilupamunaa. [IpaBunbnHas nupamua.
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Vceuénnas nupamuga. [loctpoenue ceuennii nupamua. CuMmmeTpusi B npoctpancTse. [lonarue
MMpaBUJIbBHOTI'O MHOTOT'paHHUKaA. JJIEMEHTHI CUMMCTpPUU IPABUJIbHBIX MHOTOT'PAHHHUKOB.
IoBTOpEHHE.

I'eomerpust
11 kaace

Huaunap, konyc u mwap. [lonarue nununapa. [nomans nosepxuoctu uunuuapa. [lonsatue
koHyca. Ilnomanae moBepxHOCcTH KOHYyca. Yceu€HHbi koHyc. Cdepa um map. B3aumuoe
pacrionockeHue cdepsl U miaockoctu. Kacarembnas minockocts k cdepe. Ilnomans coepsr.
B3aumuoe pacnonoxenue chepsl u  npsamoil. Cdepa, BnucaHHas B LWIMHIPUYECKYIO
noBepxHocTh. Cdepa, BOUCaHHAs B KOHMYECKYIO MOBEpPXHOCTh. CedeHus LMIMHIPUYECKON
noBepxHocTu. CeueHMsi KOHMYECKOH MOBEPXHOCTH.

O0bém Te. [lonsatre 06bémMa. OOBEM IPAMOYTOIbHOTO Mapajuienenumneaa. O0bEM npsaMoit
npusmbl. O0BEM 1mwinHApa. BeluncneHne 00BEMOB Tesl ¢ HOMOLIbIO MHTerpana. OO0bEM
HAKJIOHHON npu3Mbl. O0bEM HakiIoHHOW Tpu3Mbl. O0bEM mHpamuabl. O0BEM KoHyca. OOBEM
mapa. O6bEMBI IIAPOBOr0 CErMEHTa, IIapOBOTO CJI0s U IapoBoro cexropa. Ilnomans cheps.

BexTopsl B mnpocrpanctBe. [lonstue Bekrtopa. PaBeHcTBo BekTOpoB.  ClokeHHE H
BbIUUTaHHE BEKTOPOB. CyMMa HECKOJbKHX BEKTOPOB. YMHOMKEHHE BEKTOpa Ha 4YHCIIO.
Komnuianapusie Bektopbl. llpaBuno mnapamienenunena. PasnokeHue BekTopa IO TpeM
HEKOMITJIAaHAPHBIM BEKTOpPaM.

Metoa xoopauHar B npocrpancrse. /[Buzkenus. [IpsimoyronbHas cuctema KOOpAMHAT B
npoctpanctBe. Koopannatsl Bektopa. CBsi3b MEX/1y KOOPAWHATAMU BEKTOPOB U KOOPJIUHATAMHU
touek. IIpocTeiiine 3amaun B KoopAuHaTax. YpaBHEHHE cepbl. YTOJ MEXIYy BEKTOPaMH.
CkanspHoe mpou3Be/leHHUEe BEKTOPOB. BbluncieHue yrioB MeXJy NPSMBIMH U IJIOCKOCTSMHU.
VYpasHenue minockoctu. LlenTpanbHas cummerpusi. OceBasi cuMMeTpus. 3epKallbHas CHMMETPHUSL.
[TapamnensHbIil nepenoc. [Ipeobpa3zoBanue moaoous.

3akiounTeIbHOE NOBTOpPEHHEe Kypca TreoMeTPpMH MPH IOATOTOBKE K MTOroBOM
aTTecTallMU N0 MaTeMaTHKe.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEMETA «MATEMATHKA»

Ne I'nasa/ Conep:kaHue MaTepuasia Koua-Bo Hesn 00y4yeHnus OcHoOBHBIE
/1. 4acoB HANPaBJIeHUS
BOCIIMTATEJIbHOM
AeSITeJIbHOCTH
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 10 kaacc
[ INOBTOPEHMUE. 8 2;4;6

Anrebpanueckue BbipaxeHus. JIuHeiHble
YPaBHEHUs U CUCTEMBI ypaBHEHUH. Hucnossie
HEPABEHCTBA U HEPABEHCTBA NIEPBOM CTENICHU C
OJTHUM HEU3BECTHHIM. JInHeiHast QyHKITHS.
KBanparnsle kopHu. KBagpaTHble ypaBHEHHUS.
KBangparuunas pyHKuus, €€ CBOWCTBA.
KBanpartHbie HepaBeHcTBa. CBoMcTBa U rpaduKu
¢bynkuuit. [Iporpeccun.

IIpeamerHble Heau:

cHCTeMaTH3all¥sl 3HAHUH Ha OCHOBE 00001I[al0Iero MOBTOPEHHsI Kypca
anreOpbl OCHOBHOM IIKOJIBI;

TIOBTOPEHHE NPaBHI U GOpMyII Ui MpeoOpa3oBaHUM anredpandecKux
BBIPAKEHUH;

YCTAHOBIIEHHE CBSI3€H MEKAY KOJIUYECTBOM PELICHUI CHCTEMBI ABYX
JIMHEHHBIX ypaBHEHHH M TOYEK IEPECEUCHHs MPSAMBIX, 3aJaFOLINXCS
YPaBHEHHSIMU CHCTEMBI (T€OMETpUYECKas HHTEPIPETAIIHs);
MOBTOPEHUE CBOMCTB YMCIIOBBIX HEPABEHCTB M CHOCOOOB pPELICHHI
HEPABEHCTB C OJIHOM NIEPEMEHHOM;

00001IeHHe CBOMCTB (PYHKIMU kaX-l-b B 3aBHCUMOCTH OT

3Hauenuii mapametpos K u D , moctpoenue rpadukos;

000011eHne CBOMCTB QyHKIMU Y = ax2 +bX + C B 3aBucuMocTH oT

3HaYeHuii mapamerpos d, D, C nsnaka D = b2 —4ac , nocrpoenne

rpauKoB;

MOBTOPEHHE METO/IOB  pEIICHUS KBaJIPaTHBIX YpPaBHEHHH W
HEpPaBEHCTB;

aKkTyalnu3alnus 3HaHMW 0  mporpeccuax  (apudmernyeckas,
reoMeTpHYECKast).

MeTanpeaMeTHbIE LeJIH:

YCBOCHHE YHHUBEPCAIHHBIX METOJOB OOOOIICHUS U CHCTEMATH3AI[UU

3HAHUK;

—  OBJIaJICHUEC YCTHBIM M IHMCBMEHHBIM MAaTEMAaTUYECKHM S3BIKOM,
OPUMEHMMBIM  IIpU  M3YyYEHUU IPEAMETOB  ECTECTBEHHO-
MAaTEMAaTHUYCCKOT O IMUKJIA, Pa3BUTUC UCCIIETO0BATCIIbCKUX yMeHHﬁ;

— pa3BUTHE yMEHHMH OOOCHOBBIBATH CBOM BBIBOJABI M TPOBOJIMUTH
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JIOKa3aTeNbHbIE PacCyKACHUS.

JIMYHOCTHDBIE LeJIn:

pa3BUTHE TBOPYECKHX CHOCOOHOCTEH, WHTYWIMH, HAaBBIKOB
CaMOCTOSITEIIbHOM JICATEILHOCTH,

YMEHHE OOBCKTHUBHO OIICHHBATH YPOBCHb CBOHMX 3HAHHUH IO
MIPEIMETY W BHICTPAUBATh IUIAHBI IO UX KOPPEKTHPOBKH.

JIEVCTBUTEJBHBIE YUCJIA

16

2:4:6:8

qycIia.
Bbeckoneuno

Lensie u panuoHaJIbHbIE
JlelicTBUTENbHBIC 4JHcIna.
yObIBaroasi  reoMeTpudeckas  MpOrpeccusl.
Apudmernaeckuit KOpEHb HaTypaJIbHOU
CTEIICHU. Crenenn C paUMOHAIBHBIM U
JNIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

IlIpeomemmnuvie yenu:

pa3BUTHE TMOHATHS JACWCTBUTEIBHOTO 4YHCIIA KaK pe3ylibTaTta
BBICTpAaWBaHUsl HAy4YHON TEOPUHM JEUCTBUTEIBHBIX YHCET Ha
OCHOBaHHUU MOHATHUS MpeJiea YUCIOBOM MOCIIE0BATEILHOCTH;
dbopMupoBaHHE  TOHATHS  CTENEHH C  JCHCTBHTEIBHBIM
moKas3aTtejleM Kak OCHOBBI Ui W3YYCHHS  CTCIICHHOW,
MOKa3aTeIbHOM, JIOTapUPMUICCKON (YHKITHI;

pa3BUTHE YMCHHH  TPUMCHATH  CBOWCTBA  CTETEHH  C
JICHCTBUTENFHBIM TIOKA3aTeIeM MIPH MOISIMPOBAHIH U N3YICHUH
MaTeMaTHYECKUX  MOJENel, ONMCHIBAIONINX  IPOLECCH  C
MTOMOIIBIO CTETICHU C JICMCTBUTEIHHBIM MOKA3aTENEM;
dhopMupoBaHHE YMEHHUI MPUMEHSATh METOJbI JOKA3aTeIbCTB U
aJrOpPUTMBI  PEIIeHWH TPAaKTHYECKUX 3aJad, OMNHUpasch Ha
M3YYECHHBIE TEOPEMBI U CIIEICTBUSA.

Memanpeomemmuwle yenu:

pa3BuTHE YMEHHI CaMOCTOSITEIBHO OCYILIECTBIIATH,
KOHTPOJIMPOBAaTh U KOPPEKTUPOBATH IEATEIBLHOCTh B IPOLECCE
0000IIeHNs,, CHUCTEMAaTH3allMd W  paCIIUpeHUs  3HAHWA,
MOJIYYEHHBIX B OCHOBHOM LIKOJIE;

pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIBHOMY ITOWICKY METOJOB
peleHnsT IPAKTUYECKUX W MPUKIAIHBIX 33/1a4, C IPUMEHEHUEM
WU3yUYEHHBIX METOJIOB;

dbopmupoBaHre yMEHUH SCHO M TOYHO H3JIaraTb CBOIO TOYKY
3peHus] Kak YCTHO, TaK W NHCbMEHHO, I'PAMOTHO TMOJb3YACh
SA3BIKOM MaTE€MaTHKH.

Jluunocmmolte uenu:

(opmupoBaHue MUPOBO33pEHUS,
COBPEMEHHOMY YPOBHIO HayKH;

COOTBETCTBYIOLICTO
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(hopMHpOBaHHE OCHOB CAMOBOCIIUTAHUSI B MIPOLIECCE BHIOIHEHMUS
paboT pa3HOTO YPOBHS CIIOKHOCTH, TPEOYIOIUX OTBETCTBEHHOTO
Y TBOPYECKOT'O OTHOIICHUS;

pa3BUTHE CIIOCOOHOCTH M TOTOBHOCTH BECTH JTUAJIOT C APYTUMH
JIFOJIBMU B MPOLIECCE COBMECTHOM JIESITEILHOCTH.

CTEIIEHHAS ®YHKIUA

16
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Crenennas (ynkius, €€ cBoiicTBa W rpaduk.
B3aunmuo oOpatnbeie ¢yHKImMu. PaBHOCHIBHBIE
ypaBHCHHS M HepaBeHCTBa. MppanmoHaabHbIC
ypaBHeHUs. ppanroHaibHbIe HEPaBEHCTBA.

IIpeomemnuie yenu:

BBE/ICHHE TMOHATHS CTENECHHOW (QyHKUIMM; M3ydeHHe e€ CBOMCTB
AHAJMTUYECKUMU U rpaUueCKUMHU METOIAMH;

u3y4eHue MOHATHA oOpaTHOH (yHKuMHM; 000OIIEHHE NOHATHS
o0OpaTHOW (YHKIMH C HCIOJb30BAaHUEM paHEee H3YYEHHBIX 3a-
BUCHMOCTEH; (OPMHUpPOBAHNE YMEHHS aHAJIUTHYECKOH 3aIich
¢yHkIMH, OOpaTHOM MaHHOW, a Takke YMEHHS IOCTPOCHHUS
rpaduka oopaTHOH QyHKINM;

BBEJ/ICHHE OTIPEICICHNI paBHOCHIBHBIX YPAaBHEHUH (HEPaBEHCTB,
CHCTEM) M ypaBHEHHUH (HEPABEHCTB, CUCTEM) — CIIEACTBHH;
BBEJICHHE  TIOHATUS  OOJNacTH  ONpejeNeHHs  ypaBHEHHMs
(HepaBeHCTBA, CUCTEMBI);

IIPUMEHEHHE MPU PEIICHHM YpaBHEHHH (HEpaBEHCTB, CHCTEM)
CBOMCTB PaBHOCHIJIBHBIX NPE0OPa30BaHU;

o0y4yeHHe MeTo/aM pelIeHHsS HPPalUOHAIbHBIX ypaBHEHHH W
HEpaBEHCTB.

Memanpeomemnvie yenu:

o0ydeHHEe T@pUeMaM HWHTEPNpeTaldy SBICHUA IPOLECCOB,
NPOTEKAIOIIUX N0 CTENEHHOH 3aBHCHMOCTH;

pa3BUTHE  YMEHHH  CAMOCTOSTENBHO  ONPENeNsTh  LEH
JEATEeIBHOCTH 110 M3YyYCHHUIO JJICMEHTApHBIX (QYHKIMH M HX
NPUMEHCHHUIO, HCIIOJB30BaTh BCE BO3MOXKHBIC PECYpChl s
JOCTHUXKCHUS ITOCTABJICHHBIX ueneﬁ;

(dbopmupoBanue CIOCOOHOCTH " TOTOBHOCTH K
CaMOCTOATEIIBHOMY IIOMCKY ME€TOJ0B PEHICHUA MNPAKTHYCCKUX
3amad;

Pa3BUTHUEC KPUTHYHOCTHU MBINIJICHHUA B IMPONECCE OLUCHKHU W WH-
Tepnperanu  MHGOpMAlMK, TOJIydyaeMOW U3  pa3sIMuHBIX
HCTOYHHKOB;

pa3BUTHE YMEHHI B3aMMOJEHCTBHUS B IIPOLIECCE TIOMCKA PEIICHUS
po0IeMm.
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Jluunocmmuole uenu:

(hopmupoBanue MHPOBO33PEHHS,
COBPEMCHHOMY YPOBHIO Pa3BUTHSI HAYKH;
pa3BUTHE CTPEMJICHUH K CaMOCTOSTEIBHON TBOPYECKOH M OT-
BETCTBCHHOU JICATCIIHOCTH;

pa3BUTHE CTPEMIICHHI K CaMO00Pa30BaHHIO, CO3HATEIILHOMY OT-
HOIICHUIO K HEMPEPHIBHOMY OOpPA30BaHHUIO KaK YCIOBHIO
YCHEITHON MpoQeCCHOHATBHON M 00IIECTBEHHOM NeSTSIIbHOCTH.

COOTBETCTBYIOIIIETO

ITOKA3ATEJIbHASA ®YHKIIUA

12
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IToka3zarenbHast GyHKLUS, €€ CBOWCTBA U rpad UK.
[TokasatensHbple ypaBHeHus. llokazarenbHble
HEPaBEHCTBA. Cucremsl [IOKa3aTeNIbHBIX
YPAaBHEHUN U HEPaBEHCTB.

IlIpeomemmnvle yenu:

BBEJICHUE MOHATHS MOKa3aTeIbHON (QYHKINK; H3YUYCHUE CBOWCTB
Y IOCTPOCHHE rpadrka Moka3aTeibHOW GyHKIHH;

o0y4yeHUe pEelICHUIO IO0Ka3aTelbHBIX YPaBHEHUIl (HEpaBEHCTB,
CHCTEM) aHATUTUYECKUMHU U I'paduuecKUMHU criocobamu.

Memanpeomemmuwle yenu:.

MOJICIIUPOBAHNE SBICHUH W MPOIECCOB, MPOTEKAOINX IO KC-
MTOHEHIINATBHOM 3aBUCUMOCTH, C IIOMOIIBI0 GOpPMYI U rpaduKoB
MOKa3aTeIbHON QyHKIHM;
HCCIICIOBaHUE pPEallbHBIX MPOIECCOB U SBICHUMN, MPOTEKAIOIINX
M0 3aKOHAM TOKa3aTeIbHON 3aBUCHUMOCTH, C TIOMOIIBIO CBOWMCTB
MOKa3aTeIbHON (YHKITUH.

Jluunocmmole yenu.

pa3BUTHE AHATUTUYCCKUX CIOCOOHOCTEH W WMHTYWUIMH (B XOJe
HaOJIIOJICHUS 32 TIOBEICHUEM YKCITOHCHIIMATLHBIX 3aBUCHMOCTEH );
pa3BUTHE HCCICIOBATCIBCKUX YMCHHH, HEOOXOOUMBIX B
OCBOCHHHU OYAYIIUX TBOPUECKUX Mpodeccui;
COBEPIIICHCTBOBAHKE KYJIBTYPhI BEIYMCIUTEIBHBIX U IPApUUSCKUX
JICHCTBHI.

JJOTAPUOMHUYECKAA @YHKIUA

18

Jlorapudmsr. CaoiicTBa J0rapu(moB.
JlecaTUUHBIE W  HaTypajibHbIE JIOTapU(MBI.
Jlorapudmuueckas QyHkuus, e€ cBOHCTBa U
rpadux. Jlorapudpmuueckue ypaBHEHHS.
JlorapupmMuueckre HEpaBeHCTBA.

IIpeomemnvle yenu:

BBE/ICHHE TIOHATHS JJorapudma yncia;

N3y4eHUE CBOMCTB JIoTapr(pMOB;

IPUMEHEHUE CBOICTB norapu(pmMoB u
Jorapu(pMUIECKOro TOKJIECTBA JuIs
Jorapu(MUYECKUX BBIPAKEHUH BBIYHCIICHUSAX;
BBEJICHHE TIOHATHH JAECSITUYHOTO M HATYPaJIbHOTO JIoraprudma;

OCHOBHOT'O
yIpOLIeHUs
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npuMeHeHHe (GOpMyJIBI  Tmepexofa Jorapudma K IpyroMmy
OCHOBAHMIO [UISl BBIYHCICHUS JIOTapu(MOB UHCEN C JIOOBIMH
OCHOBaHHUSAMHU (IIPU UCTIOJIb30BaHUU BBIYUCIUTEIHHON TEXHUKN);
BBE/ICHHE TOHATHS JIOTapUPMUYECKOH (QYHKUIMH, H3y4YeHHE
CBOMCTB Jtorapudmuueckoii pyHKINM 1 noctpoenue e€ rpaduka;
o0ydeHue pEeIIeHHIO JIOTapU(PMUYECKIX YpaBHEHHH, HEPaBEHCTB
U HMX CUCTEM AaHAJIUTHYECKUMU U TpadUUeCKUMH METOAaMH,
HAaXOX/JCHUIO TOYHBIX M TPHOMMKEHHBIX 3HAUYCHWH KOpPHEH
YpaBHEHUM.

Memanpeomemmnvle yenu:

pacipeHe BBIUMCIUTEIBHOIO amlmapara 3a CuéT NMPUMEHEHHs
CBOWCTB JiorapuMOB (3aMeHa BBIYHMCICHUN MPOU3BEICHHUS U
YAaCTHOTO CTENEHEeW Ha BBIYUCIEHUS CYMM U pa3HOCTEH
MoKasaresei creneHein);

o0ydeHre MOJISIINPOBAHHIO PEATTBHBIX MTPOIIECCOB, MPOTCKAIOIINX
[0 3aKOHAM SKCIIOHEHIMAILHON 3aBUCUMOCTH, U HCCIIEA0BAHUIO
CO3/IaHHBIX MOJIENICH ¢ TOMOIIBIO arnmapara JIorapu(pMHUPOBAHNS;
OCO3HAHHWE B3aUMOCBSI3U MATEMaTHKUM CO BCEMH NpeaMeTaMHu
€CTECTBEHHOI'O U TYMaHUTAPHOT'O LIUKJIOB.

Jluunocmmnuole uenu:

COBEPIIEHCTBOBAHUE BBIYUCIUTEIILHON KYJIbTYPBI;

pacimpeHre cpecTB U METOJI0B NMPeoOpa3oBaHUl CHMBOJIBHOTO
SI3BIKA;

pacumpeHue NpeICTaBICHIH 0 B3aUMHO OOPaTHBIX JEHCTBHSIX.

Vi

TPUT'OHOMETPUYECKHUE ®OPMYVYJIbI

26
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Panuannas mepa yria. IloBopoT TOukM BOKpyT
Hayana KkoopauHaTr. OmnpeneieHue CHHYcCA,
KOCMHYyCa M TaHTeHca YyIyla. 3HaKd CHHYCA,
KOCMHYCa M TaHIEHCAa. 3aBUCUMOCTb MEXIY
CUHYCOM, KOCHMHYCOM U TaHT'€HCOM OJHOI0 H
TOTO K€ yria. TpUrOHOMETPUYECKUE TOXKIECTBA.
CuHyC, KOCUHYC WU TaHI€HC yIJIOB & U — .
®opmyisl croxeHnsa. CuHyc, KOCHHYC U TaHT€HC
nBoiiHoro yrina. CuHYyC, KOCMHYC M TaHIE€HC
MIOJIOBUHHOTO yryia. @OopMylibl IPHUBEIEHUS.

Ilpeomemnmnvie yenu:

pa3BUTHE TMPENCTABICHUM O MaTeMaTHKE KaK 4acTU MHUPOBOM
KyJbTYpBI, 0O cioco0ax ONMMCaHUS HA MATEMAaTHUECKOM SI3bIKE, B
YAaCTHOCTHM B TEPMHUHAX TPUTOHOMETPHUH, SIBJIEHUHW pEajJbHOTO
MHUpA;

bopmupoBaHue PEACTABICHUN O MMOHITHIX TPUTOHOMETPUH KaK
MaTeMaTUYECKUX MOJIENAX, O3BOJIAIOIINX OMMCHIBATh MIPOLIECCHI,
n3ydaemble (PU3UKOH, SKOHOMHUKON U JPYTUMH HAyKaMU;
JlanbHellee pa3BUTHE TMOHATUS JEHCTBUTENBHOTO 4MCia IO-
CPEICTBOM IPEIICTABICHHUS B TPUTOHOMETPUIECKOH hopMe;
(opMupoBaHHE yYMEHHH ONpEAeIsITh W HUCCICIOBATH CBOMCTBA
CHUHYyCa, KOCHHYCa, TAaHI€HCAa, KOTAHIEHCAa JEHCTBUTEIbHOIO
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Cymma u pazHocTb cuHycoB. CymMma U pa3HOCTb
KOCHHYCOB.

YHCcIa, UCTIONB3YS OJHO3HAYHOE COOTBETCTBHE MEXIY TOUKAMH
YHCIIOBOU MPSIMOM U TOYKAMH OKPYKHOCTH;

o0ydeHrne NPUMEHEHUI0 TPUTOHOMETPHUUECKHUX TOXKIECTB IPH
BBIYUCIICHUSIX, npeoOpa3oBaHMsIX TPUTOHOMETPUUECKHUX
BBIDOKEHUH, pEHIeHHH MPOCTEHIINX TPUTOHOMETPUUYECKUX
YpaBHEHHUIA, C HCTIONIB30BAHUEM JIOKA3aTENbHBIX PACCYXKACHUM.

Memanpeomemmuie yenu:

pa3BUTHE  YMEHHH  CaMOCTOSATENBHO  ONPEACTSATh  LeNH
NESATeTPHOCTH 10 YCBOCHHI0O W  TNPUMCHEHHIO  3HAHWA
TPUTOHOMETPUU KaK MATEMAaTHUYCCKOW MOJEIH peasbHOi
JIEUCTBUTENHHOCTH;

hopmupoBanue HaBBIKOB y4eOHO-HCCIeI0BATENbCKON
JACATCIIbHOCTH, TOTOBHOCTH K IIOUCKY PCIICHUA MPAKTHYCCKUX
3a/1a4;

pa3BUTHE YMEHHUI OPHEHTHPOBATHECSA B PA3IMIHBIX MCTOYHUKAX
nHpOpMaLNH, KPUTHICCKH OIICHUBATh MOJYYCHHYTO
HHPOPMALINIO, IPIMEHATH €€ B CBOCH e TEITHHOCTH.

Jluunocmmuole uenu:

(hopmupoBanue MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAayKd U OOIIECTBEHHOU
MIPAKTHKH;

pa3BUTHE TOTOBHOCTH yUYAIIUXCS K CAMOCTOSTEIBHON TBOPUECKOM
JIeSITeTTHHOCTH;

(opMupoBaHHE HaBBHIKOB COTPYIHHYECTBA B IIpOIECCEe YUCOHOM,
Y9e0HO-HCCIIeIOBATEILCKOM, OOIIECTBCHHOM JCSITEIbHOCTH.

Vil

TPUT'OHOMETPUYECKHUE YPABHEHMUSA

19
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VpaBHeHHe COSX=a . YpaBHeHue SiNX=a
YpaBHeHue tgx=a .Pemenue
TPUTOHOMETPUUYECKUX ypaBHeHHH. I[Ipumepst
peICHUA HpOCTGﬁIHPIX TPUTOHOMETPHUYCCKUX
HEpPaBEHCTB.

Ilpeomemmnvie yenu:

BBEJACHUEIIOHATUHAICSIN a, arccos a, arctg a,

BBIBOZ (OpMYyT KOpHEH NpOCTEHIINX TPUTOHOMETPHUECKUX
YPaBHEHUI;

o0yueHHe  peIIeHHI0  TPUTOHOMETPHYECKHUX
CBOSIIIMXCS K  anreOpaudeckuM, pEIICHHIO
OTHOCHUTENILHO CHHYCA U KOCHHYCa YPaBHEHUI];
o0ydeHHe pelIeHHIO TPUTOHOMETPUIECKUX YPaBHEHUH MEeTOlaM1
3aMEHBI HEU3BECTHOIO U PA3JIOKEHUS HA MHOXUTEIIH;
3HaKOMCTBO C METOJOM OLIEHKM MHOKECTBA 3HAUEHUIl JEeBOH U
IpaBoil yacTell TPUrOHOMETPUUYECKOTO YPABHEHHUS;

YpaBHEHUH,
OJHOPOJHBIX
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3HAKOMCTBO CO CIIOCOOaMH DPEHICHUS TPUTOHOMETPHUUYECKUX He-
PaBEHCTB.

Memanpeomemmnvle yenu:

pacImpeHne CpeiCTB MOJCIHPOBAHUS PEaJbHBIX IPOIECCOB H
SIBIICHUM;

dhopMupoBaHHe TPUEMOB TEpexoAa OT aHATUTHYECKOH K Tpa-
(uueckoit Mogenn U 0OpaTHO;

pa3BUTHE AITOPUTMUYECKOTO U JIOTHIECKOTO MBIIUICHUS;
COBEpPILIEHCTBOBAaHHE NMPUEMOB TOYHBIX M NPUOIIKEHHBIX BbI-
YHCIICHUH;

3HAaKOMCTBO C MAaTcMaTU4Y€CKUM TOJIKOBAHUEM IIOHATHA NEPpHU-
OJIMYHOCTH, UMEIOIIET0 BaXKHOE MUPOBO33PEHUECKOE 3HAUCHHUE;
3HAKOMCTBO C (1)I/ISI/I‘IGCKI/IMI/I SABJICHUAMMH, OIIMCBIBACMBIMU C
IIOMOIBIO0 TPUTOHOMETPUYECKUX YPABHEHHUI.

Jluunocmmnole uenu.

COBEPILIEHCTBOBAHUE HABBIKOB CAMOKOHTPOJLS,;

Pa3BUTHE BbIUUCIUTEIbHOU U AJITOPUTMHUYECKOU KYJIBTYPHI;
pa3BUTHE TBOPUYECKON NHULUATUBBL, UCCIEA0BATENbCKUX YMEHUM,
CaMOKPUTUYHOCTHU.

VIl

IHOBTOPEHME

21

1:5:6:8

Pemenne  3amaHuii Ha  mpeoOpazoBaHUE
CTENIEHHBIX, TTOKa3aTeJIbHBIX, JIOTAPUPMUIECKUX
U TPUTOHOMETPUYECKHUX BbIpakeHHU. Pemienue
MPOCTEUIIINX JIMHEUHEBIX, KBaJIPaTHBIX,
WppaLOHAIIbHBIX, MOKAa3aTeIbHbBIX u
JorapuPMUUECKUX YpaBHEHUM. Pewenne
YpaBHEHUH MOBBIIIIEHHOTO YPOBHS
CJIOKHOCTH(KBaIpaTHBIX, MOKa3aTebHBIX,
HppalMOHAIIbHBIX, norapupMHUECKUX ) c
0oTOOPOM KOpHEW W3 3aJaHHOTO TMPOMEXKYTKA.
Pemienne  TpUrOHOMETPUYECKHX  YpaBHEHUH
0a30BOTO 1 MTOBBIIIEHHOTO YPOBHEHN CII0OKHOCTH C
O0TOOpOM KOpHEH M3 33aJaHHOTO IMPOMEKYTKA.
Pemenue 3amay Ha MpOLIEHTHI, YAaCTH, AOJIH, HA

IIpeomemmnoie yenu:

yMeTh pemarh 3azanus tana 1, 5,9, 10 u 11 u3 JEMO EI'D
(TIpopHUIBHEIA YPOBEHB);

BIafeTh npuémamu pemeHus 3agad tuna 13 w3 JEMO EI'D
MOBBIIIEHHOTO yYPOBHS C OTOOpDOM KOpHEH W3 3aJlaHHOTO
MIPOMEXKYTKA.

Memanpeomemmule yenu:

YMEHHE CaMOCTOSATENIbHO ONPENeNATh LEIN CBOETO OOydeHHUs,
CTaBUTH M (HOPMYJIUPOBATH Il ceOsi HOBBIE 3anaun B yuébe n
MO3HABATEJILHOM JIESITENIbHOCTH, pa3BUBAaTh MOTUBBI I HHTEPECHI
CBOEI1 TO3HABATEIEHOH JIESTEILHOCTH;

YMEHHE CaMOCTOSTENILHO TIAHUPOBATH IIYTH JOCTHKEHHS LIeJIeH,
B TOM YHCIIE€ aJbTepHATHUBHBIE, OCO3HAHHO BHIOWpATh Hambojee
3¢ deKTHBHBIE CITOCOOBI PEIIeHNs] y4eOHBIX M IO3HaBaTEIBHBIX
3a/1ad;

pa3BUTHE YMEHUH CaMOCTOSTENIFHO OCYIIIECTBIIATE,
KOHTPOJHMPOBATh W KOPPEKTHPOBATH NEHCTBUS B IIpolecce
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KOHIICHTPALIMIO, CMECH, CIiaBbl. Pernenue
3a7aHUil Ha BBIYHMCICHUS M MPeoOpa3oBaHus IO
3aJJaHHBIM (hopMyIam.

0000IIeHns, CHCTEMaTH3alldd MW paclIMpeHus  3HaAHWH,
MOJYYEHHBIX B OCHOBHOM IIIKOJIC;
— (opMHpPOBaHHE YMCHHHA  CAMOCTOSATEIFHO  OCYIIECTBIIATH,

KOHTPOJIUPOBaTh M KOPPEKTHPOBATh CBOK AEATEIBHOCTH IPU
BBITIOJTHEHUH 3a/IaHU.

Juunocmmuvie yenu:

—  (opMHpOBaHUE OCHOB CAMOBOCITMTAHUS B MPOIIECCE BHITOTHEHHS
paboT pa3HOTO YPOBHSI CIIOKHOCTH;

— pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH,
CaMOCTOSTEIIbHOM JACATEIbHOCTH.

HWHTYyWIOHMH, HAaBBIKOB

HUTOI'O 1364
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 11 kaacc
Ne I'naBa/ Conepxanue marepuajia Koua-Bo | Llesn 00yueHus OcHoOBHBIE
IL/IL. 4acoB HANpPaBJeHUs
BOCIIMUTATEJIbHOM
AeSiTeIbHOCTH
[ TPUTOHOMETPUYECKHUE ®YHKIUUA 20 3:4:5:8

OO6snacth ompeneneHuss 1 MHOKECTBO 3HAYCHHI

TPUTrOHOMETpHUeCKuX  (QyHKUui. YETHOCTH,
HEYETHOCTB, NIEPUOTUYHOCTh
TPUTOHOMETPUYECKUX ¢ynkuuii. CoicTBa

byakuun y =cosx u e€ rpadux. CBoiicTBa
¢ynkuun y=sinx u e€ rpaduk. CpoiicTBa
byaxkuun Yy =tgx u e€ rpadux. OOparHbIe
TPUTOHOMETPHUUYECKUE (PYHKIHH.

IIpeomemnvie yenu:

—  BBEJICHHE IOHSTHUS TPUTOHOMETPUUECKON (QDyHKINHY;

— (dopmupoBaHHE YMEHHH HAXOAWTb OOJACTH OIPEAEICHUS WU
MHO>KECTBO 3HAUC€HHH TPUTOHOMETPUIECKUX (PyHKINI;

— oOy4YeHHe HCCIIEIOBAHUIO TPUTOHOMETpHYeCcKnX (yHKumii Ha
YETHOCTh M HEUETHOCTD N HAXOXKACHHIO Neprosa GpyHKIny;

—  u3ydenue cBoiicTB dynkumit Y =C0SX, y=sinx, Yy =1gx,
Yy =CtgX , obyuenme nocrpoennio rpadukos GyHKUMI U
MPUMEHEHUIO CBOMCTB (PYHKIMH TpH pEmICHWH ypaBHEHHH W
HEpaBeHCTB.

—  O3HAaKOMJICHHE c 0OpaTHBIMU TPUTOHOMETPUYUECKUMHU

(hyHKIMAMH, UX CBOMCTBaMH M TpaduKaMH.
Memanpeomemmnoie yenu:

- 3HAKOMCTBO C MaT€MaTU4YCCKHUM TOJIKOBAHUEM TIOHATHUA
NEPUOANIHOCTH, HMCHOLICTO Ba’XHOC MUPOBO33PEHYCCKOC
3HAUYCHUC,
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3HaKOMCTBO C (DM3MYCCKHMH SBICHUSIMH, OIMCBHIBACMBIMH C
MIOMOIIBIO0 TPUTOHOMETPHIECKHX (DYHKITHH;

3HAKOMCTBO C CHHYCOMJOW Kak TrpaKoM TapMOHHYECKUX
KoJieOaHUH;
3HAKOMCTBO ¢  (opMynamy, TIO3BOJSIONIMMH  HAaXOJHUTh
npubmKéHEble  3Hadenus SINX um COSX , ¢ MOMOMIBIO

MHOTI'OYJICHOB.

Jluunocmmuole uenu:

pacuIupeHue mpeCTaBICHUN 0 B3aUMHO OOpATHBIX JICHCTBUSIX;
pa3BUTHE BBIYHACIHTEIFHOW, alTOPUTMUYECKON M TpaduuecKoi
KyJbTYpBbI;

pa3BUTHE TBOPUECKON HHULUATUBBL, HCCIEA0BATENbCKUX YMEHUH,
CaMOKPUTUYHOCTH.

I MNMPOU3BOJHASA U EE 19 1;3;4;8
IF'EOMETPUYECKHUHU CMBICJI
[TpousBomHasi. [TponsBogHas CTEIIEHHOM IIpeomemnvie yenu:
dyHKIMHK [pauna  auddepeHImpoBanHus —  3aBepuieHHe GopMHPOBAHHMS TPEICTABICHHUS O TIpeJielie YUCIOBOM
MOCJIE/I0BATENILHOCTH;

HpOI/I3BOI[HI)I€ HCKOTOPBIX OJICMCHTAPHBIX A

. o — 3HAaKOMCTBO C TOHATHSIMHU Tipefena (YHKUMM B TOYKE M Ha
byHKImi. l'eomerpuyeckuit CMBICT OECKOHEUHOCTH, U acUMNTOTaMu rpaduka GYHKIUH, CO
IIPOHU3BOJHOMU. CBOWMCTBaMH MPEICIIOB (OYHKITHIA;

(hopMmupoBaHue rpaUIECKOr0 MPEICTABICHHUS O HETPEPHIBHOCTH
hyHKIIHH;

o0ydeHNe BBISBICHUIO HENPEPHIBHBIX (YHKIMH C OMOpoi Ha
orpezieTieHNe HeNPEPhIBHOCTH (DYHKINH (B TOUKE; HA HHTEPBAJIE);
3HAaKOMCTBO C TOHSTHEM NPOU3BOJHOI (DYHKIMH B TOUKE H €
(hU3MUECKUM CMBICIIOM;

(hopMupoBaHHE HAYAIBHBIX YMEHMH HAaXOJUTh IPOU3BOJIHBIC
3JIEMEHTapHBIX (QYHKIMI Ha OCHOBE OIIPEeNICHUS TPONU3BOIHOM;
BIIaJICHUE NIpaBUJIAMH muddepeHnrpoBaHHS CYMMBI,
NPOM3BEACHUsT M YacTHOTO JIBYX (YHKIMH, BBIHECEHUS
MOCTOSIHHOTO MHOXMTEIS 32 3HAaK IPOU3BOJHOM;

3HAKOMCTBO ¢ AH(P(PEpeHIUPOBAHNEM CIOXKHOW (QYHKIMH |
MPaBHJIOM HAXOK/AEHHS NPON3BOIHOI 00paTHOM (HYHKINH;
o0y4eHNe HCIOJB30BaHUIO (OPMYJIBI MPOU3BOJIHON CTENEHHOH

byHKITIN f (X) =xP JUTA M000T0 AEHCTBUTEIHHOTO YHCTA D),
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dbopmupoBaHre YMEHHUS HAXOIUTh MPOU3BOAHBIC DIEMEHTAPHBIX
ynxmit;

3HAKOMCTBO C T€OMETPHUUICCKUM CMBICIIOM HpOPI3BOL[HOI71,
o0y4yeHHe COCTAaBJICHUIO YPaBHEHHMS KacaTelbHOM K rpaduxy
(yHKIIMH B 3aJaHHON TOUKE.

Memanpeomemmule yenu:

UCIIONb30BaHUE  (DU3UUECKOTO CMbICTAa INPOM3BOAHON Ui
ONpENENeHUs] CKOPOCTH JBW)KEHUS MATEPHUANbHOM TOYKH B
JTaHHBII MOMEHT BPEMEHH;

YCTaHOBIICHHE CBSI3U MEXKAY 3HAUCHUEM IPOU3BOTHO (DYHKIMH B
JJaHHOM TOYKE M TAHIE€HCOM YIJIA KacaTeNIbHOM, IPOBEAEHHON K
rpaduky GyHKIMH B TAaHHOW TOUKE;

dbopMupoBaHHE ~ TOHATHS  Ipejieia  MOCICI0BATCIbHOCTH

. n
IIOIAEH IPABUIBHBIX 2 - YTOILHHKOB, BIMCAHHBIX B OJUH H
TOT K€ KPYT.

Jluunocmmolte uenu.

BOCTIMTaHHE TATPUOTU3MA, TOPAOCTH 3a CBOIO PonHy Ha mpuMepe
JKU3HH U IEATCIFHOCTH OTEUCCTBEHHBIX YUEHBIX — MATEMAaTHKOB
(JIobaueBckuit H.1.);

pasBurTue abcTpakTHOTO MBIIICHHUS, (hopmupoBanue
MPEJCTaBACHUN O OCCKOHEYHO OOJBINUX M OCCKOHEYHO MajbIX
BCIIMYNHAX,

pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYUIUH, HABBIKOB
CaMOCTOSITEJILHOM J1€TENbHOCTH.

IPUMEHEHME ITPOW3BOJIHOM K
HCCJIEJOBAHUIO ®YHKIINHN

19

1;3;4;8

Bospacranue U yObIBaHUE
DKCTpEMYyMbI ¢GbyHKIUN.
NPOU3BOJHOM K  TOCTPOEHHIO  IpaduKOB
¢byukiuii.  HauGonplnee © = HauMeHbIIee
3Ha4eHUs (QYHKUUHU. Beimykinocts rpaduka
(GyHKIIUH, TOUKH 1eperuoa.

(GyHKIMH.
[IpumeHeHne

IIpeomemmnoie yenu:

o0ydeHne NMPUMEHEHHIO JIOCTATOYHBIX YCJIOBHH BO3pacTaHWsi W
yOBIBaHHMSA JUII HAXOXKAEHHWS IIPOMEKYTKOB MOHOTOHHOCTH
ynxumm;

3HaKOMCTBO C TMOHSATHAMH TOYEK OJKCTpeMyMma (DYHKIHUH,
CTAlMOHAPHBIX W KPUTHYECKUX TOUYEK, C HEOOXOJUMBIMH U
JIOCTATOYHBIMH YCJIOBUSIMU SKCTpEMyMa (YHKIIHH;

o0y4ueHne OUCKY (BBIYHCIICHHIO) TOUEK IKCTpeMyMa (pyHKITHH;
o0ydeHne Hax0XXJCHUIO HanOOJIBIIEr0 1 HAMMEHBIIET0 3HAaUeHUH
()YHKIIMH C TOMOIIBIO IPOU3BOJIHOM;

21




3HAKOMCTBO C TIOHATHEM BTOPOW MPOW3BOAHONH (PYHKIHMH U &
(bHU3MUECKUM CMBICIIOM;

MPUMEHEHUE ammapaTa BTOPOM MPOU3BOJHON ISl HAXOXKACHUS
HMHTEPBAJIOB BBIMYKJIOCTH U TOYEK Mepernda GpyHKIum;
dbopMupoBaHHe  YMEHHS ~ CTpOMTh  rpadukd  (QYHKIUN-
MHOTOWIEHOB C TIOMOIIbIO IEpPBOH MPOU3BOAHON M BTOPOMH
IIPOU3BOJHOM.

Memanpeomemmule yenu:

dhopMuUpOBaHHE MPEICTABICHHIA 00 SKCTPEMAIBHBIX 3aJadax
(3amavax Ha OMTHMM3AIIMIO) B HAyKe, 9)KOHOMUKE, TIPOU3BOJICTBE;
obydyeHne MeToJaM  pelleHUs 3aJad Ha  HaXOXJIEHHUe
MHOT'OYTOJIbHUKOB ~ HAaWOONbBIICH IUIOMANH, BIUCAHHBIX B
OKPYXHOCTB;

oOydeHne MeToJaM pelIeHUs 3aJady Ha HaXOXKICHHE BBICOTHI
KOHyca HamOoIbIrero o0séMa, BIHCAHHOTO B cdepy 3aTaHHOTO
pannyca;

oOydeHre MeTolaM pelleHHs MPUKIATHBIX 3a1ad, CBSA3aHHBIX C
HCCIICIOBAaHAEM XapaKTEPUCTHK IIPOILIECCOB, TPOTEKAIOIINX B
(uznke, OWMONOTHH, XUMHH, 3KOHOMHKE M WHTEPIPETHPOBATH
MOJIy4YE€HHBIEC PE3YIbTATHI.

Jluunocmmole yenu.

BOCIIMTaHME IATPUOTU3MA, TOPAOCTH 3a CBOIO PonnHy Ha mpuMepe
JKU3HU U JIEATENIbHOCTH OT€YECTBEHHBIX yUEHBIX — MAaTEMaTHKOB
(YeoOwimen I1.J1.);

pasBUTHE aHAJIUTHYECKHX CIIOCOOHOCTEH M WHTYMIMH B XOE
peleHys 3aJa4d Ha ONTUMH3ALHIO;

pa3BUTHE BBIYUCIUTENILHOM, aJrOPUTMHYECKOW M rpaduyecKoit
KYJbTYPBL.

HHTET'PAJI

14

1;3;4;8

[TepBooOpaznas. [TpaBuna HaXO0XJICHUS
nepBooOpaszHpix. Ilimomans  KpUBOTMHEHHON
Tpaneuny U MHTErpal. BelunciaeHne HHTErpanos.
Breruncnenune tmiomaneir Guryp ¢ MOMOIIBIO
nHTEerpayioB. IIpuMeHeHue MPOU3BOJHOM U
MHTETPAJIA K PELICHUIO PAKTUYECKUX 3a]1a4.

Ilpeomemmnvie yenu:

O3HAKOMJIGHHE C TIOHATHEM IepBOOOpa3HOW, oOydeHue
HaXO0XJICHUIO nepBooOpa3zHOi JUIst CTENEeHHOU n
TPUTOHOMETPUYECKHUX (PyHKINIA;

O3HAaKOMJICHHE C TIOHATHEM WHTETPUPOBAaHUS U OOydeHHe
NPUMEHEHUIO TPaBWI HHTETPUPOBAHUS NPU  HAXOXKACHUU
epBOOOpPa3HBIX;
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—  (dopmupoBaHme TIOHSATUSA KPHUBOJIMHEUHOU Tparneunuu,
03HAKOMJICHHE C TIOHITHEM ONPEeAeTIEHHOTO HHTErpaia, 00ydeHme
BBIYHCIICHUIO TJIOLIAAN KPUBOJIMHEMHOMN Tparnenuy B MpOCTeHIINX
ciIydJasix.

Memanpeomenmmnuie yenu:.

— BBIABICHHE OQUTYp, OTPAaHWYCHHBIX JAaHHBIMH JUHHUAMH, W
HaXO’KICHUE IUIOMIAAeH dTHX QHUTYp;

— TpUMEHEHHE WHTETPajoB M BBIBOJa (GOpPMYJIHl 00BEMa
HAKJIOHHOH NPU3MBI, IUPaMUJIbl, KOHYCA,

—  IPUMEHEHHEe MHTErPaJIOB JJIsl pelieHust GU3NUECKHX 3a71ad;

- peuicHue 3ajiad Ha ABMKCHUE C IPUMEHCHUEM UHTCTPAJIOB.

Juunocmmuwte yenu.

—  pa3BHUTHE BEIYUCIUTEIHFHON M aITOPUTMUYECKOHN KYIBTYPHI,

—  pacmmMpeHHe MPEICTaBICHUH 0 B3aNMHO 00PaTHBIX MCHCTBUAX.

KOMBHUHATOPHUKA.

12

1;3;4;8

[IpaBuno MPOU3BEICHHUS. [TepecTaHoBKH.
Pasmemenus. Couetanusd 1 ux cBoucTBa. bunom
HreroTona.

Ilpeomemnmnvie yenu:

— OBJAJCHHE OJHMM U3 OCHOBHBIX CpPEIACTB IIOJCUeTa 4YHCIa
Pa3IM4YHBIX COEIMHEHUNI (KxOMOMHATOPHBIM [IPaBUJIOM
MIPOU3BEACHUS);

—  3HAKOMCTBO C IEPBBIM BHJIOM COECTHUHEHUI — MEepecTaHOBKaMU;

—  JIeMOHCTpanus NMpUMEHEHUs! IPaBUIIa TIPON3BEICHHS TIPH BBIBOIC
(hopMyJIBI UKCIIA TIEPECTAHOBOK M3 N 3JIEMEHTOB;

—  BIAJICHUE TOHATHEM pPa3MEIeHUs U3 M 3JIEMEHTOB 1o N. 3HAThH

n .
dopmyny mns BerumMcneHms A, - uKMcia pa3sMENIeHHWH u3 M

3JIEMEHTOB 110 N, yMETh NPUMECHSATH eé Ipu pCUICHUH 3a/4a4;
- BJIaACHHUCTIOHATUEM coueTaHuii 6e3 HOBTOpeHI/Iﬁ U3 m 3JICMCHTOB

n
no n. 3HaHme ¢opmynsl s BeuucaeHns Cp, - umcna

BCEBO3MOXHBIX COYETAaHMH H3 M 3JIEMEHTOB IO N, yMEHHE
IIPUMEHSTh €€ IIPU PELICHUY 3aay;

— yMEHHE PacKJIaJbpIBaTh CTeNeHh OMHOMA 1o (opmyne HrroroHa
IIPH HAXO0XJICHHH OMHOMHAIBHBIX KO03((HUIIHEHTOB C MOMOIIBIO
TpeyroapHuka Ilackans. IIpuMeHATH NOJy4EHHbBIE 3HAHMS NIPU
pelleHnHy 3aau.

Memanpeomemmnvie yenu:
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— 3HAaKOMCTBO C pPOXJIEHHEM KOMOWHATOPHKH KaK HayKH,
MTO3BOJISIOIIEH aHAIM3UPOBATH TOJIOBOJIOMKH U a3apTHBIE HIPHI;

— IpUMEHEHHe KOMOMHATOPHBIX METOJIOB B CTATHUCTHKE, TCHETHKE,
JIMHTBUCTHKE, IPU PEIICHUH TPAHCIIOPTHBIX 3aj]ay, IPHU CO3AaHUU
U JeKOANpoBaHus LH(poB, B MHPOPMATHKE U JP.

Juunocmmuwie yenu:

—  pa3BHUTHE aHAIUTHYECKUX CIIOCOOHOCTEW U MHTYHUITUH;

— WHTETPHPOBAHWE B JIMYHBIA ONBIT HOBOW, B TOM YHCIE
CaMOCTOSATENIHHO MOJTY4YEeHHOH HHQOpMALIUH.

Vi

3JEMEHTHI TEOPUU BEPOSITHOCTEM

12

1;2;6;8

CoOsbITHsL. KomMOunammuu COOBITHH.
[IpoTrBONOIOXKHEIE  COOBITHS.  BeposSTHOCTH
COOBITHSI. CnoxeHnue BEPOSTHOCTEH.
He3aBucumele COOBITHS. YMHOXKEHHE

BCpOSITHOCTGI\/JI. Craructudueckas BEPOATHOCTD.

Ilpeomemnmnvie yenu:

— 3HAaKOMCTBO C DPa3IMYHBIMU BHIAMH COOBITHH, KOMOWHAIMSIMHU
COOBITHIA,

- BBCICHUC TMOHATUA BCPOATHOCTU CO6I)ITI/I)I (B KJIAaCCHYCCKOM
MOHMMaHHM) U 00y4YEeHUE HAXOXKICHUIO BEPOSITHOCTH CIIy4aifHOTO
CO6I)ITI/IH C OYCBHUAHBIMHU 6HaFOHpI/IHTCTByIOHII/IMI/I HCXoaaMu,

— 3HAKOMCTBO C TEOPEMOM O BEpPOSATHOCTH CYMMBI JBYX
HECOBMECTHBIX COOBITHH U €€ MMPUMEHCHUEM, B YaCTHOCTU IIpU
HaXO0XJICHUH BEPOSITHOCTH MPOTHUBOIIOIOKHOTO COOBITHS;

— 3HAaKOMCTBO C TEOPEMOH O BEPOSTHOCTH CYMMBI JBYX
MPOU3BOJIBHBIX COOBITHH;

—  WHTYWTHBHOE BBE/ICHHE IOHSATHS HE3aBUCUMBIX COOBITHH;

— oOy4yeHHEe HaXOXXACHUIO BEPOATHOCTH NPOU3BEACHHS JIH0O0TO
4Hrcjia HE3aBUCUMBIX B COBOKYITHOCTHU COGLITI/Iﬁ;

— 3HaKOoMCTBO ¢ (opmysnor bepHymmm, maromeld BO3MOXKHOCTH
HAXOJIUTh BEPOSTHOCTH Pa3HOOOpA3HBIX KOMOWHANNI COOBITHI B
cepuiax OIHOTHUITHBIX OIIBITOB, B KaXXI10M u3 KOTOPBIX
(hukcupyemoe coObITHe THO0 MPOUCXOAUT, THOO0 HE IPOUCXOANT.

Memanpeomemmuuie yenu:

—  yMEHHE BBIYUCIISITH BEPOSITHOCTH COOBITHI B peaibHOM )KNU3HH;

— (opMmHpOBaHUE TMPEICTABICHHA O MeEToAax  o0paboTKH
nHpopManuH.

Jluunocmmuote yeau:

—  (¢opmupoBaHUe MUPOBO33PEHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO HayKH;
—  BOCHMTAaHME IATPUOTU3MA, TOPAOCTH 3a CBOO Ponuny Ha npumMepe
JKU3HU U JIEATENbHOCTH OTEUYECTBEHHBIX YUEHBIX — MAaTEMaTHKOB
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(MapkoB A.A., JlsmynoB A.M., Komvoropos A.H., Xurunn A.4.,
I'menenko b.B. );

pa3BUTHE CIIOCOOHOCTH U TOTOBHOCTH BECTH ITHAJIOT C JAPYTUMH
JIIOJIbMU B MPOIecce COBMECTHOM €ATEIHHOCTH.

VI CTATUCTHUKA 10 3;4;5;8
Crnyuaiinbie BEJNYHHBEI. Lentpanbubie Ilpeomemnvie yenu:
TeHaeHIMH. Meps! pa3Gpoca. —  (opMHPOBAHUEC TOHATHS (inyqaﬁnoﬁ BEJIMMHHBL, IPC/CTABICHHS O

pacmpeneieHul 3HAYCHUH IUCKPETHOM CIydaifHON BETHMYUHBI B
BHJIE YACTOTHOM TaOIHIEL;

— BBEJCHHME IIOHATHS TI'e€HEPaJbHOW COBOKYIHOCTH U BBIOOPKH,
JIEMOHCTpaNys IPUMEPOB PENPe3eHTaTUBHBIX BBIOOPOK 3HAUCHHH
CITy4YaiiHOW BEJIMYWHBI,

— (¢opMHpOBaHHE NPEACTABICHUH 00 OCHOBHBIX IIEHTPAIBHBIX
TEHJICHIISIX: MOJIe, MEIUaHe, CPeIHEE U YMEHUS WX HaXOIUTh B
y4eOHBIX BRIOOpKAX;

— o0y4eHHEe TpPEACTAaBICHWH O MaTeMaTHYeCKOM OXUIAaHUH W
YMEHHH BBIYHCIATE MATEMAaTHYECKOE OXHAAHUE CIyJaifHON
BCJIMYMUHBI C KOHCYHbBIM YHUCIOM 3Haqu1/1171;

— BBEJGHHE OCHOBHBIX Mep pa3dpoca 3HadyeHUI cCiydaitHOI
BEJIMYHMHBI: pa3MaXx, OTKIOHEHUE OT CPEIHET0, AUCIIECPCHIO.

Memanpeomemmnule yenu:

—  pacIIMpeHHE CpPEICTB MOCIUPOBAHUS PEATbHBIX MPOIECCOB U
SIBJICHMI;

—  3HAKOMCTBO C NMPUMEHCHHEM 3HAHUH O CIYYalHBIX BEJTHMYMHAX B
peIIeHIH MPAaKTUKO-OPUECHTHPOBAHHBIX 3a1ad.

Juunocmmuvie yenu:

—  pacllvpeHue MpeACTaBICHUI O YUCIOBBIX MHOYKECTBAX;

—  Ppa3BHUTHE TOTOBHOCTH K CaMOOOPa30BaHHIO HA MPOTSKEHUHU BCEH
JKU3HHU, KaK YCJOBUIO YCICIIHOTO JOCTUIKCHHUSA MOCTABJICHHBIX
1iesiei B BRIOPaHHOM cdepe AesTeIbHOCTH.

Vill | 3AKJIIOYUTEJBLHOE HNOBTOPEHUE | 30 1;3;4;6;8

KYPCA AJITEBPBI 1 HAYAJI AHAJIN3A
P IHNOAI'OTOBKE K HTOI'OBOH
ATTECTAIIMHA I1IO MATEMATHUKE

Pemenue npocrenmmx JTMHEUHBIX, KBaAPaTHBIX,
palMOHAIBHBIX, MOKA3aTEJIbHBIX U

IIpeomemnuie yenu:
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norapuMUYECKUX HEPABEHCTB. Penienue
HEPABEHCTB MOBBIIIEHHOIO YPOBHS CI0KHOCTH
(KBazipaTHBIX, MTOKA3aTEJIbHBIX,
UPPaLMOHATIBHBIX, JIOTAPHU(PMUYECKHX ).
Pemienue cucreM HepaBEHCTB MOBBIIIIEHHOTO
YPOBHS CIIOKHOCTH (KBaJpaTHBIX,
MOKa3aTeIbHBIX, PALIMOHATIBHBIX,
norapudmudeckux ). YreHue rpagukoB
3aBUCUMOCTEH, HHTEpIIpeTaIus HHPopMaIuu,
MIPEACTABICHHON HAa HUX, YMEHUE JIeaTh
BBIBO/IbL. UHTEpIpeTanus nudopmanuu,
MIPEACTABICHHON Ha [UarpaMMax U yMeHue
JIeJaTh BBIBOJIBI.

I'eomeTpuueckuit U GU3NYECKUN CMBICIT
IIPOU3BOJHOM.

[IpuMeHeHne nTPOU3BOAHONW K UCCIEIOBAHUIO
¢yukiuil. Pemenue 3agay  Ha  IBHIKCHHE.
JIBr>keHue NpoOTSHKEHHBIX Ten. JIBH)KEHHE 110
Bojge. Cpennsis  CKOpocTh.  3amayu  Ha
MIPOU3BOUTENBHOCT. PellleHne 3a1au Ha TeMy:
«ITonsitue BeposTHOCTH. [IpakTHyeckue 3amauu
Ha BbIYMCIIEHHE BeposiTHocTel. Ilpocreiimme
npaBuiia u hopmyIbl BBIYUCIICHUS
BEpOSTHOCTEM». Pemienue 3a1a4 Ha MPOLIEHTHI C
SKOHOMUYECKUM COJIepKaHUEM. Mertonabl
penieHus 3a/1a4 ¢ mapaMmeTpaMu (aHaJTUTUYECKUH,
rpaduyeckuit). YpaBHeHus: KBaJpaTHBHIE,
HppalOHAIbHEIE, MOKa3aTelbHbIE,
norapu(MUIecKue, TPUrTOHOMETPUUIECKHE.
HepaBeHnctBa: kBaapaTHble, MOKa3aTelbHbBIE,
JorapuMUIECKHe. Pemenne 3amay  Ha

yMeTh pemath 3afganws tana: 1, 2, 4, 5, 7, 9, 10, 11, 12 u3
neMoHcTparonHot  Bepcuu  (JIEMO) EI'D  (mpoduibHbII
YPOBEHbB);

BlIaIeTh MpuéMamu peuieHus 3ajgad tuma 13, 15, 17, 18, 19 u3
JEMO EI'D.

Memanpeomemmuwie yenu:

YMEHHE CaMOCTOSATENFHO ONPEACISATh LENH CBOETO O0yYeHHS,
CTaBUTh M (POpPMYyITUpPOBAThH s ceOsS HOBBIC 3a/laud B yuEOe U
MO3HABATE/ILHOW JCSITEIBHOCTH, PA3BUBATh MOTHBBI U HHTEPECHI
CBOCH TI03HABATEIILHOMN JCATCILHOCTH;

YMEHHE CaMOCTOSATEIBHO IIAHUPOBATh MyTH JOCTH)KCHUS IICIICH,
B TOM 4YHCIIe aJlbTepHATUBHBIE, OCO3HAHHO BHIOMpPATh HamboJjee
s deKkTUBHBIE CIOCOOBI PELICHUS Y4EOHBIX M MO3HABATENBHBIX
3aja4;

pa3BUTHE yYMEHUH CaMOCTOSTEIIEHO OCYIIECTBIIATE,
KOHTPOJMPOBATE W KOPPEKTHPOBATH ICHCTBHS B IpoIecce
0000IIeHNsI, CHUCTEMAaTH3allMd W  paCIIUpeHUs  3HaHUH,
MIOJYYCHHBIX B OCHOBHOH IITKOJIE;

dbopMupoBaHHE  yMEHHH  CaMOCTOSTEIBHO  OCYIICCTBIATH,
KOHTPOJHMPOBATh M KOPPEKTHPOBATH CBOIO JESATEIHHOCTH IIPH
BBITIOJTHEHUHM 3aJaHMI;

Jluunocmmuole yenu:

(hopMHpPOBaHHE OCHOB CAMOBOCIIUTAHUS B MPOLIECCE BBIMOIHEHUS
paboT Pa3HOro YpOBHS CIOXKHOCTH;

pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYUIUH, HABBIKOB
CaMOCTOSITENBHOMN JEATETLHOCTH.
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JIeTTUMOCTb,
HEH3BCCTHBIMH.

3aga4 C OCJII0OYUCIICHHBIMU

UTOIro

136

I'eomerpus, 10 kiaacc

Ne
n./m.

I'naBa/ Conep:kaHue MaTepuaja

Koa-Bo
4acoB

Hean 00y4yenus

OcHoBHbBIE
HANpPaBJeHUs
BOCIIUTATEJIbLHOM
JeATeJIbHOCTH

INOBTOPEHHME. BBEJIEHHUE B ITPEJIMET

10

1:4:5:8

TpeyronbHuky, Kiaccudukanys TPEYrOJbHUKOB,
3aMeyareNbHble  JIMHUM M TOYKM B TPEYTOJIbHUKE.
PaBHOOepEeHHBII W PaBHOCTOPOHHHH TPEYroJbHUKH WX
cBoiictBa.  OKpY)XHOCTh, BIMCaHHAas B  TPEYTOJNbHUK,
OKPYHOCTb, OIIUCAaHHAs OKOJIO TPEYTrOJIbHUKA.

PaBeHcTBo u monmobue TpeyronbHUKOB. CpenHsis JIMHHSA
TPEyToJIbHUKA. [psmoyronsHble TPEYTOJILHUKH.
Tpuronomerpudeckne (QYHKIMM OCTphIX yrioB. Ilnomans
TPEyToJIbHUKA.

YeThIpEXYroNbHUKY, KJIACCH(UKAIUSA YeTHIPEXYTOJIbHUKOB,
CBOWCTBA M MpPHU3HAKH MapajuleorpamMma, NpsIMOYTOJIbHHKA,
KBaspara, pomba. Tpamerws, cpeHss IMHNS TpaNenu.
OKpYXHOCTb, BIIUCAHHAS B UYETHIPEXYTONbHUK. OKPYKHOCTbD,
ONMCAaHHAs OKOJIO 4YEThIpEXyrojpHuka. DopMmyisl IUiomaaeu
YETBIPEXYTOJIbLHUKOB.

OKpYXHOCTb. YTIBI U OTPE3KH, CBI3aHHBIE C OKPYKHOCTBIO.
IIpenmer crepeomerpun. AKCHOMEBI cTepeoMeTpun. Hekotopeie
CIIEZICTBHS U3 AKCHOM.

Ilpeomemneoie yenu:

cUCTeMaTH3alus 3HAaHUH O TPEYrojbHUKAaX, NMPUMEHEHHE
CBOWCTB Me/IaH, OUCCEKTPHUC, BBICOT JJIs PEIICHUS 3a/1a4;
BJIaJICHUE TIOHATHEM «TEOMETPUUECKOE MECTO TOYEK»,
YMEHHUE TPHUBOIUTH NPUMEPHL. YMEHHE (OPMYIHUPOBATh U
JIOKa3bIBaTh CBOWCTBA W TPU3HAKK DPABHOOEAPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;

YMEHHUE J10Ka3bIBaTh, YTO B TPEYrOJbHUK MOKHO BIIHMCATh
€MHCTBEHHYIO OKPY>KHOCTb M OKOJIO TPEYTOJIbHUKA MOKHO
ONMCaTh €AMHCTBEHHYIO OKPYKHOCTb;

yMeHHe (OpMyYITHPOBaTh NMPU3HAKKA PABEHCTBA M ITONOOMUS
TPEYTrOJIbHUKOB, CBOWCTBA CPE/IHEN JIMHUY;

YMEHHUE BbIPaKaTh CTOPOHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
yepe3 OAHY U3 IaHHBIX CTOPOH U OCTPBIN yroJ;

YMEHHE BBIBOJIUTH (HOPMYIBI IS HAXOXKISHHS TUIONIA]N
TPEYTOJIbHUKOB;

yMmMeHue  (GopMynIHpoBaTh ~ CBOHCTBA W TPHU3HAKHU
mapajuiesiorpaMMa, MpsIMOYTOJIbHUKA, KBaIpaTa U poMoa;
YMEHUE BBIBOIUTH (OPMYyNTy I HAXOXKICHHUS JTHHBI
CpelHeH JIMHUYU TpaneLuu;

yMeHue  (QOpMyNHpOBATH  YCIOBUS, IPH  KOTOPBIX
OKPY’KHOCTb MO>KHO BITUCATh B UETHIPEXYTOJBHUK U ONHUCATh
OKOJIO HETO;

YMEHHE BBIBOAUTH (HOPMYIBI TUIOIMIAAEH MPSIMOYTOJbHUKA,
KBaJ[paTa, mapajuieiorpaMma, pomoa, Tpaneuu;
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— yMmeHue (GOpPMYyIHpPOBaTh W JIOKAa3bIBATh TEOPEMBI O
BITMCAHHBIX yIJIax, 00 yrie MeXay KacaTelbHON M XOpIoi,
00 oOTpe3Kax NepeceKarolluxcsl XOopA, O Ksajpare
KacaTeJbHOH.  YMEHHE  BBIBOAMTb  (QOPMYJBI s
BBIUUCIICHUS]  YIJIOB  MEXAY  JBYMsS  CEKYLIUMH,
IIPOBEIEHHBIMU U3 OJHOU TOYKY;

— yMEHHE MEepEeYUCIsITh OCHOBHBIC (UIYpHI B IPOCTPAHCTBE
(Touka, mpsMasi, TIOCKOCTB), POPMYITHUPOBATE AKCHOMEI 00
UX B3aMMHOM pAacHOJOKCHHHM W WUIIOCTPUPOBATh OSTH
aKCHOMBI IPUMEPAMH N3 OKPYKaIoIIei cpenbl;

— yMmeHue (QopmMymupoBaTh ¥ JIOKa3bIBaTh TEOpEMy O
TUTOCKOCTH, TIPOXOJISIIEH uepe3 MpsIMYI0 U HE JIeXKAIIylo Ha
HEH TOUKY, ¥ TEOpPEMY O TNIOCKOCTH, IPOXOIAIIEH depe3 aBe
NepeceKaroIuecs npsiMble.

Memanpeomemnbie yenu:

— TOATrOTOBKA K MPUMEHEHMIO 3HAHWH 110 IUIAHWMETPHH,
MOJYYEHHBIX B  OCHOBHOW  INKOJE, K  HM3YYCHHIO
CTEpPEOMETPHH, TPUTOHOMETPUH, MaTeMaTHIecKOro
aHaNN3a;

— pa3BUTHE YMEHHH  CaMOCTOSATENbHO  OCYIIECTBIIATH,
KOHTPOJIMPOBAaTh U KOPPEKTUPOBATh ACUCTBHS B IpOIECcCe
0000ImIeHus, CUCTeMaTH3alMd W PACHIMPEHUs 3HAHMH,
MOJY4E€HHBIX B OCHOBHOH IIIKOJIE;

Juunocmnuvie yenu:

—  cHCTeMaTH3anus 3HaHWH 10 IUITAHWMETPHH, TOJTYyYEeHHBIX B
OCHOBHOH ImKoyie, Ansl 3(QQEKTUBHOTO OCBOEHHS Kypca
CTepeoOMEeTpUM U ycnemHod mnoaroroBku kK EI'D mo
npouILHON MaTeMaTuKe;

—  pa3BHUTHE TOTOBHOCTH K CaMOOOpa30BaHUIO HA MPOTSHKEHUH
BCEl JKM3HU, KaK YCJIOBHIO YCIEIIHOTO OCTIDKEHUS
ITOCTaBJICHHBIX LIeNel B BRIOpAaHHOH chepe AeITenbHOCTH

— pacmMpeHHe  TpeACTaBICHHH 00  aKCHOMAaTHYEeCKHX
MIOCTPOCHHSAX T€OMETPHUH (HAYYHOH TEOpHUH).

HAPAJLIEJBHOCTH NPSIMBIX U IJIOCKOCTEM

16

[MapayenbHOCTH  NPSAMBIX,  NpPIMOW M IUIOCKOCTH
(mapannensbHele  TpsSMBIE B TNPOCTPAHCTBE,  IPH3HAK
NapajuleJIbHOCTH TPSIMBIX B NpocTpaHcTBe). IlapamiensHocTh
NpsSIMOM M IIJIOCKOCTH. B3anMHOE pacnoio’keHue IMpsSMBIX B

IIpeomemnuie yenu:

— ¢QopmupoBaHHe TMOHATHA NapajUICNIBHBIX TNPSIMBIX B
MIPOCTPAHCTBE, J0KAa3aTeIbCTBO TEOPEMBI O MapaJIEIbHBIX
HPSIMBIX;
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mpoctpancTBe.  CkpemmBarommecs  TpsMble. YIUIBI €
COHAIpaBJICHHBIMH CTOPOHAMH. B3aWmMHOE pacIooXeHHE
OpsIMBIX B MPOCTPAHCTBE.  YTOJM  MEXIY  MPSMBIMH.
[TapannenbHble  MIOCKOCTH. CgoiicTBa  mapajuieIbHBIX
miockocteil.  Terpasnp. Ilapamnenenunen. [loctpoenue
CEYCHUI TeTpadapa U mapajiesenumnesa.

— (opmupoBaHHEe TIpEeACTAaBIECHHS O BO3MOXHBIX CIydasx
B3aUMHOTO PACIIOJIOKCHUS MIPSIMON U INIOCKOCTH;

—  JI0Ka3aTeJIbCTBO YTBEPXKACHUI 0 MapajuleIbHOCTU MPSAMON U
IIOCKOCTH (CBOMCTBA U MPU3HAK);

— ¢QopmupoBaHue TnpeaCTaBICHHH O BO3MOXKHBIX CIIydasx
B3aMMHOTO PACHOJIOKEHHS ABYX MPSIMBIX B IPOCTPAHCTBE;

—  BBEJCHHUE MIOHATHUS CKPELUBAIOIIUXCS MPSIMBIX,
JOKa3aTelNbCTBO  TEOPEMbI,  BBIPAKAIOHMIEH  IPHU3HAK
CKPCIIUBAIONINXCA TPSIMBIX, M TEOPEMBI O IUIOCKOCTH,
MIPOXOJSIIIEH depe3 OHYy W3 CKPEIIUBAIOIIMXCSA TMPSIMBIX
TapasuiesIbHO JPYTOoM MPSMON;

—  BBEJCHHUC MOHATHS COHAIpPaBICHHBIX TydeH,
JIOKA3aTeNbCTBO TEOPEMbI 00 yriiaX C COHAMPaBICHHBIMU
CTOPOHAMHU;

— ¢QopmupoBaHMe TOHATHS NapaJUICNBHBIX  IIOCKOCTEH,
JIOKa3aTeNbCTBO YTBEPXKICHHS O IpPHU3HAKE U CBOHCTBAX
napaJuleNbHbIX IIOCKOCTEH;

— ¢QopmupoBaHMe  TpEACTAaBICHWH O  TeTpadApe U
TIapaJuleNienuIesie, IEMOHCTPas Ha YepTeXax U MOJEIAX
X 3JIEMEHTOB, M300paKeHHE 3THX (HUI'Yyp Ha PHCYHKax,
WITIOCTpAlMs € MX [OMOINBIO PAa3IMYHBIX  CIIydaeB
B3aMMHOTO DACIOJIOKEHUS! TPSMBIX M  IUIOCKOCTEH B
MIPOCTPAHCTBE, I0KA3aTENbCTBO YTBEP)KACHUSI O CBOWCTBAX
TrapaJuleNIeuIe/1a;

— BBEJGHHE TIOHATUS CEYEHMSA, IIOCTPOEHHE CEUCHHIl
TeTpa’pa (mapasuieNenuiena), aHaIu3 BO3MOXKHBIX BHIOB
CEUeHHI, 3HAKOMCTBO C METOJIaMH ITOCTPOCHHSI CEUCHHUH.

Memanpeomemnbie yenu:

—  YMEHHE paclo3HaBaTh Ha YePTEKaxX, MOJENIAX U B PEaJIbHOM
MHpe reomerpuyueckre (GUrypbl ¥ Tella (MHOTOTPaHHUKH),
NPUMEHATh WX CBOHCTBA TMpH  MOJCIMPOBAHMM B
€CTECTBEHHO-HAYYHBIX 00JIaCTsX.

Juunocmmuvie yenu:

—  pPa3BHUTHE MPOCTPAHCTBEHHOI'O BOOOPaKEHHWS M MBIIUICHUS
MIPY M3YYEHUH MHOTOTPAHHHUKOB M MX CEUCHHH.

HNEPHEHJAUKYJISIPHOCTD IPSIMBIX M
IJMIOCKOCTEM

18
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IlepniennuKynapHbIe MpsIMBIE B MPOCTpaHcTBe. [lapamienbHble
npsMble, NEPHEHIUKYISAPHbIE K  IIOCKOCTH.  IIpusHak
NEPIECHIUKYJISIPHOCTA MNpsAMOM U IockocTd. Teopema o
IPSIMOH, NEPIEHANKYJIIPHOM INIOCKOCTHU. PaccTosgHME OT TOUKH
JI0 IWIOCKOCTH. TeopeMa 0 TpEX NEepIEHAUKYIIAPAX. YTOI MEXKIY
OpsIMOM M ILIOCKOCTBIO. JIByrpansselii  yros. IlpusHak
NEPNEHIUKYJISIPHOCTA JABYX IUIOCKOCTed. IIpsAMOyronabHbIN
napajutenenunen. Tpéxrpanusiid yroj. MHOrOrpaHHBIN yIoJL.

Ilpeomemnmnoie yenu:

— JIOKa3aTeIbCTBO  TEOPEMBI,  BBIpAXKAIOIIEH  MPH3HAK
MEPIEeHANKYIIPHOCTH NMPSIMON U IIOCKOCTH, U TEOPEMBI O
CYILIECTBOBAHUU M €AMHCTBEHHOCTH MPSAMOMH, NMPOXOIsmeit
yepe3 JaHHYI0 TOYKY U MEpHeHAUKYISIPHYIO JaHHOU
IIOCKOCTH;

— pelleHue 3ajad  Ha BBIYHCICHME U JI0Ka3aTelbCTBO,
CBSI3aHHBIX C MEPIECHIUKYISPHOCTBIO MPSIMOM U MIOCKOCTH;

— BBEJCHUE I[IOHATUSA TEPHEHIUKYJSpa M HAKIOHHOH K
IIOCKOCTH, IPOEKIIMN HAKIIOHHOW, PACCTOAHUSA: OT TOUYKH A0
IUIOCKOCTH, MEXIY MapallaeIbHBIMHU INIOCKOCTSAMH, MEXKIY
MapajyieIbHOW ~ HOpAMOM M MJIOCKOCTBIO,  MEXKAY
CKPELIMBAOIUMHUCA IPSIMBIMU;

—  JIOKa3aTeNbCTBO TEOPEMBI O TPEX TEpPHEHIUKYIIpax U
IIpUMEHEeHHe e€ IIPU PELICHNH 3a/1a4;

— BBEJGHHE TOHATHS OPTOTOHANBHOM TPOEKUUH TOUKH
(urypsl) Ha MIOCKOCTB;

—  BBEJICHHUE MOHATHUSA YIJIa MEXAY NMPSIMOH U INIOCKOCTBIO;

— BBEJCHUE IMOHATUSA [BYTPAaHHOIO YINA, €r0 H3MEpEHUs,
OOBSICHEHHE, YTO TaKO€ YIroJl MEXAy IepeceKaronuMHUCS
IUIOCKOCTSIMU U B KaKUX MpefeNaX OH U3MepseTCs;

—  ¢dopmupoBanne IpeCTaBIECHUS 0 B3aMMHO
MEPIEHANKYISAPHBIX MIIOCKOCTAX, JOKA3aTEILCTBO TEOPEMBI
0 IMPHU3HAKe NEPHEHIUKYISIPHOCTU IBYX IIOCKOCTEM;

—  OIpejeNeHne MIPSIMOYTOJIBHOTO napaijenenunesaa,
JI0Ka3aTeIbCTBO YTBEPKIEHUN O €ro CBOMCTBAX;

— BBEJCHHE IOHATUS MHOTOTPAHHOIO yryia (TPEXTPaHHOTO),
JI0OKa3aTeIbCTBO YTBEPKJIEHUSI O TOM, UTO KaXKIbIM MIIOCKUI
yroil TPEXTPAaHHOTO YIja MEHBIIE CYMMBI JABYX APYIHX
IUIOCKUX YIJIOB, U TEOPEMBl O CyMME IIJIOCKHX YIJIOB
BBIITYKJIOIO MHOTOTPAHHOTO yTJIa.

Memanpeomemmnule yenu:

— YMEHHE pPacHo3HaBaThb HAa YEpPTEKaX U B PEAIbHOM MHpPE
mapajjiesibHble W HEPHeHAUKYISpHbIE  IIOCKOCTH,
CKpPELIUBAIOLIUECS U IIEPECEKAIOLIUECS IPSIMBIE, ONIPEEIIATh
YTOJI MEXKAY MPSIMOH | INIOCKOCTHIO;

— yMEHHE pacro3HaBaTh Ha YePTEKaxX, MOJCIAX U B PEaTbHOM
MHpE TeoMeTpHYecKHe (Urypsl W Tena (MHOTOTPAHHHKH),
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NPUMEHATh WX CBOHCTBA TPH  MOJCIHPOBAaHHM B
€CTECTBEHHO-HAYYHBIX 00JIaCTSX.

Juunocmnuie yenu:

—  pa3BHUTHE MPOCTPAHCTBEHHOTO BOOOPAXKECHUS M MBIIIICHUS
IIPY U3YYE€HUN MHOTOTPAHHHUKOB.

MHOI'OI'PAHHUKH

12

Tlonstue MmHororpannuka. Ilpusma. ['eomerpuueckoe Teno.
Teopema Oiinepa. IlpoctpaHcTBeHHas Teopema Iludaropa.
Mupamupma. IlpaBuibHas mupamuna. Yced€HHas NHPaMHIA.
Ioctpoenne cedenunit mupamua. CHUMMETPHS B IPOCTPAHCTBE.
[Tonsitue MIPaBUIIBHOTO MHOTOTpaHHUKA. DJIeMEHTBI
CUMMETPUH TIPABHIILHBIX MHOTOTPAaHHHUKOB.

IlIpeomemmnuie yenu:

— BBEJCHHE IIOHATUS MHOTOI'DAaHHUKA, €ro JJIEMEHTOB,
BBIITYKJIOTO MHOTOIPaHHKKA, IIPUMEPbI MHOTOTPAaHHUKOB;

—  BBEJICHHUE IOHATHUS T€OMETPHYECKOTO Tela, JI0Ka3aTelIbCTBO
TeopeMbl Diiiepa A1t BBITYKIIBIX MHOTOIPaHHUKOB;

— BBEJCHHEC NOHATUSA TPHU3MBI  (TIPSIMOM, HAKIOHHOH,
MIPaBUIIBHOIT), N300pakeHHe IPU3MBI Ha PHCYHKE;

—  ONpeleNicHWE TMOHATHS IUIOmMAAb TOJHOW  (OOKOBOM)
TIOBEPXHOCTH MIPU3MBI;

—  BBBOJX (OpMyNBl IUIOHIATM OPTOTOHAIBHON MPOEKIUH
MHOTOYTOJIbHMKa M JIOKa3aTeNIbCTBO IPOCTPAHCTBEHHOM
Teopemsl [Tugaropa;

—  BBEJICHHE IOHATHIA: NMUpaMHa, YCeYEHHas NUpamMuja, HX
JJIEMEHTOB;

—  ONpeJesieHHe IUIOLIAAM TOJHON (OOKOBOW) MOBEPXHOCTH
MTUpaMUIbl, yCeUEHHOW TMPaMUJIBI;

—  BBEJICHHE IOHATHS IPaBUIBHON MUPAMHIBL, T0Ka3aTEILCTBO
YTBEP)KICHHN O CBOHCTBaxX €€ OOKOBBIX pEOEp, OOKOBBIX
rpaHeii M TeOopeMbl O IUIOMmag OOKOBOWH MOBEPXHOCTH
TIPaBWIILHOM TUpaMUIbI;

— pemieHHe 3ajad  Ha BBYHCIEHHE U JJOKA3aTeIbCTBO,
CBSI3aHHBIX C IMPaMHUJIaMH, 33/1a4 Ha MOCTPOCHHUE CeueHUM
UPaMUJL;

—  ONpeJesieHHe TOYeK, CHMMETPHYHBIX OTHOCHTENILHO TOYKH
(TIpsIMOH, TITOCKOCTH), TIEHTPa (OCH, TNIOCKOCTH) CHUMMETPUH
¢burypsr;

— BBEJCHHE  IOHATHS  MHOTOTPaHHHMKA,  IPaBUIILHOTO
MHOTOTPaHHMKA, JOKa3aTelbCTBO, 4YTO HE CYLIECTBYET
MIPaBUJILHOI'O MHOTOTPaHHUKA, TPAaHsIMU KOTOPOTO SIBJISIOTCS
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NpaBuUIbHBIE N-yrombHUKH mpu N > 6, BUIBI IPaBHIBLHBIX
MHOTOTPaHHHUKOB UX 3JICMCHTHI CHMMETPHH.

Memanpeomemnoie yenu.

—  JIEMOHCTpaIus IpuMepoB Guryp, 00Ja1aromux dIeMeHTaMU
CIMMETPHH B HCKYCCTBE, APXUTEKTYPE, TEXHHUKE, IPUPOJE;

—  yMeHHe paclo3HaBaTh Ha YePTEKaX, MOJEIAX U B PeaTbHOM
MHpE TeoMeTpudeckne (QUTYphl W Tella (MHOTOTPaHHUKH)
MPUMEHSATh WX CBOWCTBA TIPH  MOIEIHPOBAHHH B
€CTECTBEHHO-HAYUYHBIX 00JIaCTAX.

Juunocmmnute yenu:

—  pa3BHUTHE MPOCTPAHCTBEHHOT'O BOOOPaKECHHUS W MBIILICHUS
TIpY U3yYCHUH MHOTOTPAHHUKOB;

— BOCIIUTAaHHWE JCTETUYECKOW KyJIbTYpHl TIPH H3YYCHUHU
n300paskeHIH PaBIIHHBIX MHOTOTPAHHHUKOB.

INOBTOPEHHME

12

Pemenne 3agau Ha Temsl: «[IpaBunbHasg mnupamuia, €€
oneMeHTb»; «lIpaBunbHasg TpeyronbHas NHpaMuia, €€
aneMeHThIY; «IIpaBuibHas YeTHIPEXYToNIbHAS (IIECTHYTOJIbHAS)
nupaMmua, e€ aneMeHTel»; «lIpusma u eé snementsl. Ilpsamas
npusma. IlpaBunpnas npusma. IlpaBunbHas TpeyrosibHas
npusmay; «llapannenenunes, ero 3aemeHThl. [IpAMoyronasHbIi
napamnenenunesn. Ky6.»

IIpeomemnwie yenu:

— yMeTh peliaTh 3aJaHusl W3 JIEMOHCTPAIlMOHHOW BEpCUH
(AEMO) EI'D (npodunbHbIi YpOBEHB);

— yMeTh peIaTh 3aJaHMsi W3 JEMOHCTPAIlMOHHONH BEPCHH
(IEMO) EI'D (nmpodumbHBIII ypOBeHb) O NHpaMHIaXx,
NIpu3Max, napajulelenunesiax, Kyoe;

— BIajeTh NpUEMaMM pEUIeHHs 3ajad Ha J0Ka3aTelbCTBO U
Bolurcnenue u3 JIEMO EI'D o TpeyroibHbIX nupamMuiax, o
nupaMuiax, pu3Max, napajuienenunenax, Kyoe;

—  BIajeTh NpuUéMaMM pEUIeHHs 3aJad Ha J0Ka3aTelbCTBO U
Bbrurcienue u3 JIEMO EI'D.

Memanpeomemnbie yenu:

— YMEHHE CaMOCTOATENbHO ONpEleNsiTh LeId CBOEro
o0y4eHHs, CTaBUThb M (QOPMYJIHMPOBATh Ui Ce0sl HOBBbIE
3a7a4M B yu€0e 1 O3HABATEIILHOM e TEIbHOCTH, Pa3BUBAThH
MOTHBBI ¥ HHTEPECHI CBOEH MTO3HABATEILHON JIESITEILHOCTH;

— yMEHHE CaMOCTOSTEJFHO IUIAHUPOBATh ITyTH IOCTHIKECHHS
Liesield, B TOM YHCIIe allbTepHATUBHBIE, OCO3HAHHO BHIOMpATh
HanOonee 3(QQEeKTUBHBIE CHOCOOBI pelIeHHs Y4YeOHBIX H
TI03HABATENbHBIX 337124

— pa3BUTHE yMEHHMH  CaMOCTOSATENbHO  OCYIIECTBJIATH,
KOHTPOJIUPOBaTh M KOPPEKTHPOBATh JICHCTBHsI B Ipoliecce
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0000mIeHNs, CHUCTEeMaTH3allMd W pPACIIPEHHS 3HAHWH,
MOJTyYEeHHBIX B OCHOBHOI! IIKOJIE;

(OpMHpOBaHHE YMEHHH CaMOCTOSTEIFHO OCYLIECTBISTD,
KOHTPOJIUPOBaTh M KOPPEKTHUPOBATh CBOIO JESTEIBLHOCTD
TIPY BBITIOJIHEHUH 3a1aHU;

Jluunocmmnute yenu:

(opMHpOBaHHE OCHOB CaMOBOCHHTAaHHS B
BBINOJHEHHS PabOT Pa3HOTO YPOBHS CIOXKHOCTH;
pa3sBUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYHIINH, HABBIKOB
CaMOCTOSTEIHHON ACSTEIHHOCTH.

npouecce

HUTOoro

68

I'eomerpus, 11 kiaace

Ne I'naBa/ Conep:xanue MaTepualia KoJu-Bo yacos Henau o0yuyenust OcHoOBHBIE

n./1m. HaNpaBJIeHHUS
BOCIIMTATEJIbHOM
padoThl

| IMWJINHAP, KOHYC U IIAP. 14 3;4;5;8

[Tonsitne nunuugpa. Ilnomane noBepxHOCTH
uwimHapa. llonstue konyca. Ilnomanb
MIOBEPXHOCTU KOHYCA. YCEUYEHHBI KOHYC.
Chepa u map. BzaumHoe pacnosnoxeHue
cdepsl U ockoctu. KacarenbHas II0CKOCTh
kK coepe. Ilmomans cdepsl. Bzaumuoe
pacrionoxkeHue cdepsl u npamoil. Cdepa,
BIIMCAaHHAs B IJIMHIPUYECKYIO TTOBEPXHOCTD.

Coepa, BIIMCaHHAas B KOHUYECKYIO
noBepxHocTh. CedeHus IWIMHIPUYECKON
MOBEPXHOCTH. Ceuenust KOHHUYECKOU
MOBEPXHOCTH.

Ilpeomemmnoie yenu:

BBEJCHHE IIOHATHS LWIMHAPUYECKOM MOBEPXHOCTH, €€
oOpasytoleit 1 ocH ,u300pakeHne ITMHIPA U €T0 CeUeHMs
IUIOCKOCTBIO, TPOXOJAIIEH 4Yepe3 o0Ch, IUIOCKOCTBIO,
NEPNEHIUKYJIIPHON K OCH;

OIIpeZIeICHHE IIIOIAAN OOKOBOM MHOBEPXHOCTH IMIMHApPA
,BBIBO (POPMYJIBI 7SI BBIYUCICHHS OOKOBOH W IOJHOU
NOBEPXHOCTH LIWIIMHAPA;

BBEJICHUE  IIOHATHS  KOHHMYECKOM  IOBEPXHOCTH, €€
00pa3yromux, BEPIINHEL U OCH, H300pa)keHHe KOHyca U ero
CEUeHMs IIIOCKOCTBIO, IPOXOAAIIEH uepe3 0Ch, IOCKOCTHIO,
NEePIeHANKYIIIPHOH K OCH;

OIIpeZieIeHNe IIOHATHS IUIoNmag OOKOBOH IOBEPXHOCTH
KOHyca, BBIBOJ (OPMYJBI Ul BBIYMCICHUS OOKOBOW M
MIOJIHOM MOBEPXHOCTH KOHYCA.
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BBE/ICHHE MTOHATHSA YCEIEHHOTO KOHYCa, BBIBOA (POPMYIIBI TS
BBIYHCIICHUS IUIONIAg OOKOBOM M TOJHOM MOBEPXHOCTH
YCEUEHHOIr'0 KOHYCa,

orpezaesenue chepsl U mapa, ux LeHTpa, paauyca, T1aMeTpa;
UCCIIEJOBAaHWE B3aUMHOIO  pacmojiokeHus cdepbl U
IIOCKOCTH, 10Ka3aTeIbCTBO TEOPEMBI O CBOICTBE U MPU3HAKE
KacaTeJIbHOM IJIOCKOCTH;

BBE/ICHHE TOHSITHUS «IIOMAAb CEPhI», BBIBOA (YOPMYIIBI AT
BBIYHCIICHUS TUIOMIATN CEpHI;

HCCIIEIOBAaHNE B3aMMHOTO PAaCIONIOKEHHS chepbl U MPsIMOH;
BBE/ICHHE MOHATHA c(ephl, BIUCAHHOW B IMIMHAPHIECKYIO
(KOHHYECKYI0) TOBEPXHOCTH;

HCCIIEIOBAaHNE BO3MOXHBIX CEUCHHMH IMIMHAPUYECKOH H
KOHUYECKOW ITOBEPXHOCTH;

peleHue 3a7a4 Ha BRIYHUCIICHHUE TUIOIA 1 OOKOBOM M TIOTHOM
MOBEPXHOCTH IIWJIMH/IPA, KOHYCa, YCEYEHHOTO KOHYCa, chepbl
U B3aMMHOTI'O UX PACIIONOKECHHUS.

Memanpeomemmnuole yenu.

YMEHHUE paclio3HaBaTh HA YEPTEXKAX, MOJCISIX U B PEATbHOM
MHpE reoMeTpriIecKue GUrypsl U Teaa BpalieHus, IPUMEHSTh
UX CBOWCTBA MPHU MOJCIHUPOBAHUU B €CTECTBEHHO-HAYYHBIX
o0acTsx;

Jluunocmmuoie ueau:

Pa3BUTHE NPOCTPAHCTBEHHOTO BOO6pa)K€HI/IiI U MBIIIJIICHUA
IpH U3YYCHUH TECJI BpAILICHUA.

OBBEMBI TEJI

16

2:4:6:8

[Tonsarue 06bpémMa. OOBEM MPSIMOYTOJILHOTO
napanenenunena. O6bEM nNpsMon IpU3MBI.
O06bEM muuHaApa. Berancnenue 00bEMOB Tel
¢ momouIbio uHTerpaia. O6bEM HaKIIOHHOM
npusmbl. O6bEM nupamuel. O6bEM KOHYCA.
O6Bém mapa. O0bEMBI IIAPOBOTO CETMEHTA,
IIapOBOTO CJI0S U IIAPOBOTO CEKTOPA.
[Tnomans cheps.

IIpeomemnwie yenu:

BBEJICHHE MOHATUS 00BEMa Tel, (GOPMYIMPOBKA, OCHOBHBIE
CBOMCTBa OOBEMOB M BBIBOJL C HX IOMOLIBIO (HOPMYIIBI
00BEMa TIPSMOYTOJIFHOTO HapaJlJIeeIUIIe a;

ompeneneHue u ¢GopMmyna oO0bEMa TMPAMOH TPHU3MBIL,
HWIMHAPA, HAKJIOHHOW TPU3MBL, NHPaMHIBL, KOHYcCa,
YCEUE€HHOM MNMpamMuibl U YCEYEHHOIO KOHYyCa, PEIIECHUE
3a1a4;

JIOKa3aTeNbCTBO TEOpEeMbl 00 00bEME 1m1apa 1 ¢ €€ OMOIIBIO
BBIBO (OpMyJbl IUIOmamy cdepsl, 00BEMOB IIAPOBOTO
CErMEHTa U IapOBOI0 CEKTOpa, pelleHHe 3aau.
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Memanpeomemmnuie yenu:

— yMeHHE MOJENHPOBaTH peallbHBIE CHTYalllH, HCCIEI0BAThH
MIPOCTPAHCTBEHHbIE MOJIENH, HUHTEPIPETUPOBATH
TIOJIYYEHHBIN pe3yNbTaT;

— Ppa3BHTHC CIIOCOOHOCTEH K CaMOCTOSATCIBHOMY IOMCKY
METOJIOB PEIICHUs] MPAKTUYECKUX M TNPUKIATHBIX 3ajad,
MIPUMEHSIS] U3yUEHHBIE METOIBI.

Juunocmmuvie yenu:

—  pa3BHUTHE MPOCTPAHCTBEHHOTO BOOOPaXCHWS W MBIIUICHUS
IIPY U3YYCHUH TeIl BPAIICHUSI.

BEKTOPBI B IIPOCTPAHCTBE

1:3:4:8

[TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB.
CnoxeHnue u BbluMTaHue BeKTOpoB. Cymma
HECKOJIbKUX BEKTOPOB. Y MHOXEHHE BEKTOpa
Ha yucno.KoMutanapusie Bektopsl. [IpaBuio
napajuienenunena. PasnojkeHue BekTopa IO
TPEM HEKOMILJIaHAPHBIM BEKTOpaM.

Ilpeomemmnvie yenu:

— BBEJICHHC TOHATHSA BEKTOpa, €ro JJMHBEL, KOJUIMHEAPHBIX U
PaBHBIX BEKTOPOB;

— (bopMHpOBaHUE MPEICTABICHUN O ICHCTBUSIX CIIOKCHHUA U
BEIUNTAHUS BEKTOPOB, WX CBOICTB BBEACHHE IpaBUIIa
TPEYTOJBFHIKA U MIPaBUIa MapajlIeIorpaMMa;

— BBEJCHHE OIepaluil CIIOKEHUS HECKOJBKHUX BEKTOPOB U
YMHOXXEHHS BEKTOpa Ha YHCJIO, IPaBHia MHOTOYTOJIbHUKA,

— OoIpefeNeHHe KOMIUIAaHAPHBIX BEKTOPOB, JI0KAa3aTeIbCTBO
YTBEPXKICHHUA O MPHU3HAKE KOMIIAHAPHOCTU TPEX BEKTOPOB,
MpaBUIIO MapajuIeenumnesa;

—  JIOKa3aTeIbCTBO TEOPEMBI O Pa3IOKEHUH JIFOOOTO BEKTOPA 110
TpEM JTaHHBIM HEKOMIUTaHAPHBIM BEKTOPaM, pellIeHHe 3aad.

Memanpeomemnuvle yenu:

— yMeHHE MpPHUMEHATh BEKTOPHBII METOA TPH pPEUICHUU
(u3nIecKux 3aaad;

— yYMCHHE NPUMCHSTH BEKTOPHI, ONEpaludd Hal HUMH, WX
CBOWCTBA TPH MOJCTUPOBAHUU B €CTECTBEHHO-HAYYHBIX
o0acTsX.

Juunocmmuvle yenu:

—  pacmumpeHue MIpeCTaBICHUN 0 BO3MOKHOCTSIX
MaTeMaTHYECKUX METOJOB B Pa3IMIHBIX O0IACTSIX.

METO/] KOOPJUHAT B
MPOCTPAHCTBE. IBUKEHUSI.

14

2:3:6:8
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[IpsmoyronbpHast cuctemMa KOOpAMHAT B
npoctpanctBe. Koopaunarel Bekropa. Csi3b
MEX1y  KOOpJAMHAaTaMu  BEKTOpPOB U
KoopanHaTaMmu Touek. [Ipocreiimme 3agaun B
KOOpAWHATax. YpaBHeHHE cdepbl. Yol
Mex 1y BekTopamu. CkaliipHOE ITPOU3BECHHE
BEKTOPOB.  Bbruncienue  yrioB  Mexay
OpsIMBIMU M IJIOCKOCTSAIMU. Y paBHEHUE
miockoctH. LlenTpanbruas cummetpusi. OceBas
CUMMETpHUS. 3epKanpHas CUMMETpHUS.
[Mapannensubiii nepenoc. IlpeobpazoBanue
moxoous.

IlIpeomemmnuie yenu:

BBEAICHHE  MPSAMOYIONBHOW  CHCTEMBI  KOOPAMHAT B
MIPOCTPAHCTBE, OIPEAEICHNE KOOPMHAT TOUYKU 1 BEKTOPA;
JIOKA3aTeNbCTBO YTBEPXKICHUS O KOOPJAMHATAX CYMMBI M
pa3sHOCTH JBYX BEKTOPOB, O KOOpAMHATaX IPOHM3BEICHUS
BEKTOpa Ha YUCJIO, O KOOP/ANHATAX BEKTOPa;

BBIBOJ (DOPMYJIBI UISi HAaXOXKJCHUS KOOPAWHAT CEepEIUHEI
OTpe3Ka, JUIMHBI BEKTOpPA, PpACCTOSHHUSA MEXAY HABYyMs
TOYKaMHU;

BBIBOJI ypaBHEHUs cepbl AaHHOTO paauyca C IICHTPOM B
JTAaHHOM TOYKE;

ONIPEAEICHNE YIIa MEXIy BEKTOpaMH, CKaIsIpHOTO
MIPOM3BEACHUSI BEKTOPOB, JOKA3aTEIbCTBO YTBEPXKACHHUA O
€ro CBOMCTBAX;

OIIpe/IeIeHNEe yIila MEeXIy OBYMS HPSMBIMHU M YIjla MEXIy
NpsSMOH M TUIOCKOCTBIO € TIOMOIIBIO  CKAJISIPHOTO
MIPOU3BEICHUS BEKTOPOB;

(dbopmupoBaHue TOHSATHS YpaBHEHUs IUIOCKOCTH,
MPOXOSIIIEH depe3 JaHHYI TOUYKY MEepICHIUKYISIPHO
JTAHHOMY BEKTOpY;

(opMHpOBaHHE yMEHHH HAXOIUTh PACCTOSHUE OT TOYKHU JIO
TUTOCKOCTH;

MIPUMEHEHNE BEKTOPOB K PEIICHUIO TEOMETPUIECKHUX 3a/1ay;
(dbopmupoBaHue TpeCTaBICHUS 00 0TOOpaKeHUHN
NPOCTpaHCTBA Ha ce0s, pPacCMOTpPEHHe Clydas, KOrjaa
0TOOpaKeHNE HA3bIBAETCS IBUKEHHEM ITPOCTPAHCTBA;
OIIpe/IeIeHNe TOHATHIA: IIEHTpaJbHAsS CUMMETpHsI, OcCeBas
CUMMETpHs, 3€pKalbHas CHMMETpUS M TapajuielbHbIH
HEepeHoc; O0OOCHOBaHME TOr0, YTO OSTH OTOOpPAKEHHs
MIPOCTPAHCTBA Ha ce0s ABJISAIOTCS ABHKECHUSIMHU;

BBE/ICHHE MOHSITHS LEHTPAIbHOE Iono0KNe (TOMOTETHs) H
peoOpa3oBaHKe 10100MsI, pACCMOTPEHHUE CII0c00a BBEACHHS
MIOHATHS MOJOOHBIX (QUI'Yp B TPOCTPAHCTBE C IOMOIIBIO
npeoOpa3oBaHuss MOAOOWS, IPUMEHEHHWE JBWKEHHH U
npeoOpa3oBaHuil MOJOOMS NPH PEIICHHH T'€OMETPHYECKHX
3amad.

Memanpeomemmuvle yenu.
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pa3BUTHC yMeHI/II\/'I HCIOJB30BaTh MCETOJ KOOpAWHAT JIA
BBIYHCIICHUS WJIIN HAXOXICHUA 00BéMa Tapajmieacnuieaa u
TeTpasdJapa, 3alaHHbIX CBOUMU KOOPJAUHATAMU;
q)OpMI/IpOBaHI/Ie yMeHI/Iﬁ Haxo4uThb pacCTOSAHUA OT TOYKU NO
IJIOCKOCTU M PACCTOSIHUA MEKAY CKPCIIUBAIOIMMUCT
OpAMBIMHU, 3aJaHHBIMU B CUCTEME KOOPpAMHAT,

pa3BUTHUC yMeHI/Iﬁ HCIOJIB30BaTb METOJA KOOPJAUHAT B
pCIICHNH MMPUKIAJTHBIX 3a1a4.

Jluunocmmuoie ueau:

pa3BHTHE CIIOCOOHOCTEH K CaMOCTOATEIBHOMY IIOHCKY
METOAOB PENICHUS NPAKTHYECKUX W NPUKIAIHBIX 3a7ad C
TMPUMEHEHUEM H3YUEHHBIX METO/IOB;

OCO3HAaHME  B3aUMOCBSI3M  MATEMATHKA C  JAPYTUMH
NpeaMeTaMHd  €CTECTBEHHO-HAYYHOTO U T'YMaHHUTAapHOIO
IIUKJIOB.

SAK/IIOYUTEJIBHOE ITIOBTOPEHUE
TFEOMETPUMU 11PM NIOAT'OTOBKE K
UTOIOBOM ATTECTAIIMM IO

18

2:3:6:8

MATEMATHUKE.

Penrenne 3amau mo teme: «L{uamumgp, ero IIpeomemnvie yenu:

3JIEMEHTBI. ITnomans HOBEPXHOCTU — yMeTh pemath 3aganus Ttuna 3, 6, 8§ w3z JIEMO EID
manHapa»;  «KoHyc, ero  sIieMeHTHI. (MpoQuIbHEIH ypoBeH®);

[Tnomane nmoBepxHocTH KoHyca»; «Cdepa u
mrap, ux aneMeHThl. [nomans chepsl u 00bEM
nrapay; «llmomanas MOBEPXHOCTH TIPU3MEL.
O0béMm mpusmbly; «O0BEM UWIMHIpPA U
KoHycay; «l3MeHeHue miomamun u oOBEMaA
burypsl Tpu HU3MEHEHHU €€ pPa3MepoBY;

«['eomeTpnss Ha  KieTyaTo  Oymarey,
«TpeyroybHUKY, «[Tapamnenorpammy,
«IIpsIMOYTONIbHUK, KBajpar, pPOMO»,
«Tpamenus», «OKpYyXHOCTb M Kpyr»,

«BrnmcanHrpie B onmMcaHHBIE OKPYKHOCTH).

BIQJIeTh NpUEMaMU DEIIeHUsS 3a7ad Ha J0Ka3aTeNbCTBO U
BbIuMcieHue Tuna 14 u 16 uz JIEMO EI'D.

Memanpeomemnuvle yenu:

YMEHHUE CAaMOCTOSTEIFHO OTPENEIATH SN CBOCTO 00 yUeHUS,
CTaBHUTH H (POPMYIIHPOBATH JUIS ce0s HOBEIE 3a7a9U B y4&0e u
MMO3HABATENEHOW JEATENbHOCTH, pa3BUBaTh MOTHUBH U
HWHTEPECHI CBOCH MO3HABATEILHON ACATEIbHOCTH;

YMEHHE CaMOCTOSTELHO TUIAHUPOBATh MYTH JIOCTHIKEHUS
1esiei, B TOM 4uClie alIbTePHATHBHBIE, OCO3HAHHO BBHIOMPATH
Hambonee 3¢QEeKTHBHBIE CHOCOOBI peIIeHUs] y4YeOHBIX H
MO3HaBaTEIbHBIX 3a/1a4;

pa3BUTHE  yMEHHHA  CaMOCTOSITEIbHO  OCYIIECTBIISTH,
KOHTPOJHMPOBATh U KOPPEKTHPOBATh ACUCTBHS B IpOIECCce
0000IIEHU, CHCTEMAaTH3allMd W PACIHIMPCHUS 3HAHHIA,
MTOJTYYCHHBIX B OCHOBHOM IITKOJIE;
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— (dopmupoBaHHe yMEHHH CaMOCTOATEIBHO OCYIIECTBISTH,
KOHTPOJIUPOBATh U KOPPEKTHPOBATH CBOIO JIESTENEHOCTD IIPH
BBINIOJTHEHHUH 3a/IaHNH;

Juunocmmuvie yenu:

— ¢QopmupoBaHME OCHOB CaMOBOCIHMTaHHMS B IIpolecce
BBINOJTHEHHS PaOOT Pa3HOTO YPOBHSI CJIOXKHOCTH;

—  pa3BHUTHE TBOPYECKHX CIIOCOOHOCTEH, MHTYHIIUH, HaBBIKOB
CaMOCTOSATENHHON ACSTEIHHOCTH.

HUTOI'O 68

CormacoBaHo

IIporokon 3acenanus Nel
METOINYECKOro OObEINHEHUS
yuuresred MAOY COLI Ne5
ot 29 aBrycra 2023rosna

C.M. bonnapen

CormacoBaHo
3amecTuTens AupekTopa no YBP
E.H. Maununikas

29.08.2023
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