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Jlannast paboyasi mporpaMma COCcTaBjieHa Ha OCHOBAHUU:

— TmpuMepHbIX paboumx mnporpamm s 10-11 kmaccoB «AnreOpa M Hayama aHaau3a» H
«"eomerpun», cocraButenb bypmuctposa T.A.;

— paboueit mporpaMMbl cpeaHero oomiero oopazoanus «Martematukay» s 10-11 kmaccos
(6a30BbIit ypoBeHb) cocTaBuTenb E.A.CeMeHKo;

— VYMK: Maremaruka: anreOpa U Hadajga MaTEeMaTHYECKOTO aHallM3a, TeoMeTpus. Anredpa u
Hayaja MaTeMaTh4yeckoro aHamm3a. YueOHuk. 10-11 kmaccel. ba3oBwlii ¥ yriayOneHHBIH
ypoBau / III.A. Anmumos, FO.M. Konsarun, M.B. Tkauésa u ap. — M.: IIpocBemenue, 2018.

— VYMK: Marematuka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHayM3a, reomeTpus. ['eomerpus.
10-11 xnaccel. (bazoBeiii u yrayoneHHsiid ypoBuu) / JI.C. AtanacsH, B.®. byry3os, C.b.
Kanomues u np. — M.: [Ipocsemienune, 2018.

Hacrosmmas nmporpamMmma cocraBiieHa Ha 5 4acoB B HEZEINO, 3a J1Ba rofa oOydenus 340
4acoB, B COOTBETCTBUHU C yYEOHBIM IUIAHOM IIKOJIBI U SBISIETCS MPOTrpaMMoil 6a30BOr0 ypoOBHS
oOyueHusl.

[Iporpamma  cOOTBETCTBYeT  MOJOXEHUSAM  DenepalibHOr0  rocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CpelHero o0iiero oOpa3oBaHMs, B TOM 4YHCIEe TPEOOBAHUAM K
pe3yapTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON MporpaMmbl, (hyHIaMEHTAIBHOMY SIIPY
conepkanusi obOmiero oOpa3oBanus, [IpumepHoil mporpamme mno Mmartemartuke. IIporpamma
oTpakaeT ujaed U TnonokeHus KoHuenuuu pa3BUTHUS MaTeMaTHYeCKoro oOpa3oBaHUS,
[Tporpammbl  opMupoBaHUs YHHBEpCaldbHBIX y4eOHbIX neicTBuil (YVY]), cocraBismomux
OCHOBY Ul CaMOpa3BUTHUS W HEMPEPBHIBHOTO 0OOpa30BaHUS, BBIPAOOTKH KOMMYHUKATHBHBIX
KauyeCTB, LIEIOCTHOCTH OOIIEKYJIbTYpPHOTO, JTUYHOCTHOTO U T[IO3HABATEIBHOTO  Pa3BUTHS
yyaumxcsl.

PaGouas nmporpamma cornacHo KoHuenuuu pa3BuTHs MaTeMaTHYECKOro oOpa3oBaHUs
Poccuiickoit @enepanuu npeanonaraeT peeHne CaeayoluxX 3a/1ay:

® TIPEJOCTaBUTh KAXKIAOMY OOy4aromiemycsi BO3MOXKHOCTh  JOCTHKCHHS  YPOBHS
MaTeMaTHYeCKUX 3HAHUM, HEOOXOAWMBIX I JalbHEHIIed YCIemHOW J>KWU3HU B

o0111eCTBE;

e 0o0ecHeYyuTH KXKJIOr0  OOydarolmierocss  pa3BUBAIOIICH  MHTEIUICKTYallbHON
JEeSITENIBHOCTRIO HA JTIOCTYITHOM YPOBHE, MCIOJIB3YsS MPUCYIIYI0 MaTeMaTHKE KpPacoTy U
YBJICKATEILHOCTD;

¢ [MPEAYCMOTPETh NOATOTOBKY 06yqa10m1/1xc51 B COOTBCTCTBHUU C HX 3allpOCaAMU K
YPOBHIO ITOAT'OTOBKHU B C(I)epe MAaTEMATHYCCKOI'O O6pa30BaHI/I$I.

IInanupyemsle pe3yabTaThl OCBOeHUsI yueOHOro npeamera «MaremaTuka» B 10-11
KJ1accax

JIMYHOCTHBIE PE3YabTAThI OﬁvquI/Iﬂ:

- C(l)OpMPIpOBaHHOCTB MOTHBAIIUHU K O6y‘{eHI/IIO u ueneHanpaBneHHoﬁ IMO3HABaTEIbHOMI
ACATCIIBHOCTH, TOTOBHOCTD 06yqa101u14xc;1 K JINYHOCTHOMY CaMOOIIPCACIICHULO,

— CTpEeMJICHHME K CaMOpPa3BUTHUIO M CaMOBOCIUTAaHUIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATEJIbHON TBOPYECKOW U OTBETCTBEHHOM JAEATEIbHOCTH;



— CIOCOOHOCTh BECTH JHMAJIOT C JPYTUMU JIFOJABMHU, JTOCTUTAaTh B HEM B3aWMOIIOHUMAHUS,
HaXOJIUTh OOIIKE IEeJIU U COTPYAHUYATD JIJIST UX JTOCTHUKECHUS;

— TOTOBHOCTb K COTPYAHHMYECTBY CO CBEPCTHHKAaMU B 00pa30BaTENIbHOM, OOILIECTBEHHO
MOJIE3HOHU, Y4eOHO-HCCIIeI0BATENbCKOM, TPOSKTHON U IPYTUX BUJAX ACATEIbHOCTH;

— BOCIHTAaHHME IATPUOTH3Ma, TOPAOCTH 3a CBOWO PoaunHy Ha mnpuMmepe XKU3HH U
JIeATEIIbHOCTH OTEYECTBEHHBIX YYEHBIX — MATEMATUKOB;

— TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHWIO, B TOM YHCJIE CaMOOOpa3oBaHMIO, Ha
NPOTSDKEHUH BCEH JKU3HM; CO3HATENIFHOTO OTHOIICHUS K HENPEephIBHOMY 00pa30BaHUIO
KaK YCIIOBHUIO yCIIENTHON TPO(hEeCCHOHATBLHOM U 00IIECTBEHHON JAESITeTbHOCTH;

— OCO3HaHHBIA BBIOOp Oyaymieil mpodeccuu U BO3MOXKHOCTEH peayr3alii COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIICHHE K TPO(PECCHOHATHHOM IEATEIbHOCTH KaK BO3MOXHOCTH
y4acTHsl B PELIEHUU JIMYHBIX, OOIIECTBEHHBIX, IOCYAAPCTBEHHBIX, OOLIEHAIIMOHATbHBIX
npo0Jem;

— HHTETPUPOBAHME B JIMYHBIM OIBIT HOBOW, B TOM YHUCIJIE CAMOCTOSTEIBHO IOJy4EHHOU
uH(popMaLuu;

— (opMHpOBaHHE OCHOB CAMOBOCIIMTAHUS B MIPOIECCE BHIMIOIHEHUS PadOT Pa3HOTO YPOBHS
CJII0’)KHOCTH;

— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEW, WHTYUIMH, HAaBBIKOB CaMOCTOSITEIbHOMN
JIeSATEIbHOCTH.

MeTanpeaMeTHbIE Pe3VJIbTAThl 00VUEHHSI !

— YMEHHE CaMOCTOSTENIBHO OIpPENENATh LEIU JESITEIbHOCTH M COCTaBIATH ILIAHbI
JIESITEIBHOCTH; CaMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJIMPOBATb U KOPPEKTHUPOBATH
JIeSITENIbHOCTD; UCII0JIb30BaTh BCE BO3SMOXHBIE PECYPCHI JUISl JOCTUKEHUSI TIOCTABICHHBIX
Hened M pealM3allMM IJIAHOB JESTEIbHOCTH; BbIOMpAaTh YCIEUIHbIE CTpPaTeTud B
Pa3IUYHbBIX CUTYaLUsX;

— YMEHHE MpPOAYKTUBHO OOIIATBCA M B3aUMOJCHCTBOBaTH B IPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTBHIBATH MO3MLMHU JPYTUX YYACTHUKOB JIEATENBHOCTH, 3((EKTUBHO
paspemiatb KOH()IUKTHI;

— BJaJICHUE HaBbIKAaMHU II03HABATENIbHOM, Y4eOHO-UCCIIEOBATENbCKOM M MPOEKTHOM
JESITEIbHOCTH, HaBBIKAMHM pPa3pelieHus npobiieM; CIOoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEUICHMs] MPAaKTUYECKUX 3a]ad, HPUMEHEHUIO
Pa3IUYHBIX METO/I0B IO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSITENbHOW HWH(OPMalMOHHO-TI03HABATENIbHON
NeSITeIbHOCTH, BJAJCHHE HaBbIKAMU TOJyYeHHs HeoOXoAuMoil uHpopManuu u3
CIIOBape pa3HbBIX THUIIOB, YMEHHE OPHEHTHPOBATBHCS B PA3NMUYHBIX HMCTOYHHMKAX
uHpOpPMAaLIUU, KPUTUYECKH OLIEHUBATh M HHTEPIIPETUPOBATH HHPOPMALIUIO, TIOTYIaeMyIO
U3 PA3IUYHBIX UICTOUHUKOB,;

— YMEHHE HCII0JIb30BaTh CPEJICTBA HH(POPMAIIMOHHBIX 1 KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;

— BJIaACHHUC A3BIKOBBIMH CPEACTBAMU - YMCHHE SACHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO
TOYKY 3pCHHA, UCII0JIb30BaTh a/ICKBATHBIC (YCTHI)Ie n HI/ICBMCHHBIG) A3BIKOBBIC CPEACTBA.
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IIpenMeTHLIE Pe3VILTATHI 00YUEHU ST

— (¢dopMupoBaHHE NPEICTABICHUN O MaTeMaTUKE KaK 4YacTU MHPOBOU KYJIbTYphl U O MECTE
MaTeMaTUKH B COBPEMEHHOW LMBUIIU3ALMHU, O CIOCOOAaX OMHMCAaHUs HA MAaTEMaTUYECKOM
A3bIKE SIBJICHUN PEabHOTO MUPA;

— (¢opMupOoBaHHE TMPEACTABIECHUN O MaTeMaTHYECKHMX TMOHATHUAX KaK O Ba)KHEUIINX
MaTeMaTUYECKUX MOJIEJIAX, MO3BOJSIOIIUX OMUCHIBATH M U3ydaTh pa3HbIE MPOIECCH U
SBJICHUS; TIOHUMAHUE BO3MOXXHOCTH aKCHOMAaTHYECKOIO MOCTPOCHHS MaTeMaTHUYECKUX
TEOpUI;

— BJaJICHUE METOJlaMHU J0Ka3aTeJIbCTB U alTOPUTMOB PEIICHUS; YMEHHE UX MPUMEHSTb,
MIPOBOAMTH JOKA3aTEIbHbBIE PACCYXICHUS B XO/I€ PELICHHUs 3a/1a4;

— BJaJICHUE CTaHJAApTHBIMU IPHUEMaMH PEUICHHs] PAalUOHAIBHBIX M HPPALUOHAIBHBIX,
MOKAa3aTeIbHBIX, CTEHEHHBIX, TPUTOHOMETPUYECKUX YpAaBHEHUH M HEPaBEHCTB, HX
CUCTEM; HCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIE JJIs MOUCKA
MyTU PELICHUS ¥ UJUTFOCTPAIIUU PEUICHHs YpaBHEHUN U HEPABEHCTB;

— (¢opMupoBaHHME TMPEACTAaBICHUII 00 OCHOBHBIX TMOHATHUSX, HACSIX U METoJax
MaTeMaTHYECKOTO aHalln3a;

— BJaJICHUE OCHOBHBIMHU MOHATHSIMH O TUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
burypax, uX OCHOBHBIX CBOMCTBax; (h)OpMHUpPOBaHHE YMEHHS PACIIO3HABATh HA YepPTEkKax,
MOJIETISIX M B pEalbHOM MHpE TIeOMEeTphuecKue (QUrypbl; MPUMEHEHHE H3YYEHHBIX
CBOMCTB reomerpuueckux Guryp u (GopMmyn s pelieHUuss TeOMETPUYECKUX 3anad H
3a[1a4 ¢ IPAKTHUYECKUM COJIeP KaHUEM;

— (¢opMupOBaHHE TPEACTABICHUN O MpoIleccax U SBICHHUSIX, UMEIOIIUX BEPOSTHOCTHBIM
XapakTep, O CTAaTUCTUYECKMX 3aKOHOMEPHOCTSIX B pPEaJbHOM MHUpPE, 00 OCHOBHBIX
MOHATHUSIX SJEMEHTApHOW TEOpUU BEpOSITHOCTEH; yMEHUW HaXOOuUTh U OLICHHUBATH
BEPOATHOCTH HACTYIUICHHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKUX CHUTYAlUsIX U
OCHOBHBIE XapaKTEPUCTUKHU CITy4YalHBbIX BETHUUH;

— BJIaJICHUE HABBIKAMHU HMCIOJIb30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTrpaMM MPU pEUICHUU
3a/1au.

N3yuas yuebnslit npeamer «Martematrkay» B 10 - 11 kiaccax Ha 6a30BOM ypoBHe,

BBINYCKHUK HAYYHMTCSl UCIOJB30BaTh TOJYYCHHBIC 3HAHUS B TMOBCEIHEBHON XU3HH U
CMOXET  00ecneuyuTh  BO3MOXKHOCTH  YCIIEIIHOTO  TPOJOJDKEHUST  OOpa3oBaHHsl  I10
CHENHUATBHOCTSM, HE CBS3aHHBIM C MPHUKIIATHBIM HCITOJb30BAaHHEM MaTEMaTHKH.

BoinyckHuk nosiyuum 603MO0MCHOCHIb HAYYUMBCA PA36UBAMb MblUUeHUe, UCNOIb308ANMb
NOJYYeHHble 3HAHUA 8 HNOBCEOHEeBHOU JCU3HU U 0becnedyumv YCheuwlHoe NpooodHCeHUe
00pazo6anuss No  CNeYUAIbHOCMAM, He CBA3AHHbIM €  NPUKIAOHbIM — UCHOTIb308AHUEM
Mamemamuxu.

Takum o0Opazom, oOydarommecsi, OCYIIECTBISIONME OOydyeHHe Ha 0a30BOM YpOBHE,
JIOJDKHBI OCBOUTH OOINME MaTeMaTHYeCKHe YMEHUS, HEOOXOIUMBIE JIJIsl )KU3HU B COBPEMEHHOM
OOIIIEeCTBE; 6Mecme ¢ mem, OHU NOLYYAIOM 803MONCHOCMb U3YUUMb npedmem 2nyboice, ymoobwl 6
oanvHeliuieM Npu  HEOOXOOUMOCMU — U3YUAMb  MAMEMAMUKYy Oai  NpPOohecCUoHalIbHO20
npUMeHeHUsl.

IIpyn wu3ydyeHuM cjeayOIIUX pa3geaoB npeamera «MaTeMaTHKa» BbINYCKHUK
HAYUYMTCS, HOJIYUUN 8603MOHCHOCHb HAYUUMbCA (6blOENIEHO KYPCUBOM)'.
DJiIeMeHTbI TEOPUH MHOKECTB U MATEMATHY€eCKOI JIOTHKH



OTIEPHPOBATH TOHATUSIMH: KOHEYHOE MHOXKECTBO, DJIEMEHT MHOXECTBA, TIOJMHOKECTBO,
nepeceueHre W OOBEIMHEHHWE MHOXECTB, YHCIOBBIE MHOXXECTBA Ha KOOPIMHATHOW
NPSIMOM, OTPE30K, WHTEPBAI, HOLYUHMEPEAT, NPOMENCYMOK C BbIKOIOMOU MOYKOL,
epaghuyeckoe npedcmasierue MHONCECME Ha KOOPOUHAMHOU NIOCKOCIU,

ONEPHPOBATh TOHITHUSMHU: YTBEPXKICHHE, OTPHUIIAHUE YTBEP)KICHUS, HWCTHHHBIC WU
JIOXKHBIC YTBEPXKIEHUS, NMPUYMHA, CICICTBHE, YaCTHBIA CIIydail OOIIEro yTBEpKICHHUS,
KOHTPIPUMED;

HAXOJIUTh TIEPECCUCHUE U OOBEAMHECHUE JIBYX MHOXKECTB, IPEIICTABICHHBIX IpadUvecKu
Ha YUCIIOBOH NIPSAMOU U HA KOOPOUHAMHOU NIOCKOCTU,;

CTPOMTh Ha YHUCIOBOH MpPSIMOH MOIMHOXECTBO YHCIOBOTO MHOXECTBA, 3aJaHHOC
NPOCTEUIIIMMU YCIOBUSIMH,

pacrio3HaBaTh JIOXKHBIC YTBEPXKICHHS, ONIMOKM B PACCY)KICHHAX, B TOM YHCIE C
UCTIOJIb30BAHUEM KOHTPIIPHMEPOB;

UCIIOJIB30BAaTh YHCIOBBIE MHOXECTBA Ha KOODAMHATHOW MPSMOW JUIS ONMUCAHUS
peabHBIX MPOIECCOB U SBIICHHIA;

MIPOBOJIUTH JIOTHUECKUE PACCYIKICHUS B CUTYaIUsIX TOBCEIHEBHOM KU3HHU;

npoeepsms NPUHAONEHCHOCHIb JTIeMEHMA MHONCECMEBY,

npogooUmMs  0OKA3amelbHble  paccyyicoenus  O0isi  000CHOBAHUS  UCMUHHOCMU
Ymeep#cOeHUll.

UCNONL308AMb YUCTIO8bLE MHONCECMBA HA KOOPOUHAMHOU NPSIMOU U HA KOOPOUHAMHOU
NIOCKOCMU OJ151 ONUCAHUSL PEAIbHBIX NPOYECCOB U SGNEHULL,

npo6oOUNb O0KA3AMENbHbIE PACCYHCOCHUS 68 CUMYAYUSX NOBCEOHEeSHOU JICUZHU, NpU
peuileHul 3a0ay u3z Opyeux npeomemos.

Yuciia v BbIPaKeHUSI

orepupoBaTh Ha 6a30BOM YpOBHE (C60000HO onepuposamyp) MOHATHSIMU: LIEJI0€ YHUCIIO,
JIEIUMOCTh 4YHCell, OOBIKHOBEHHAs Npo0b, AecATUYHas APoOb, palMOHAIbLHOE YHUCIIO,
npuOIHKEHHOE 3HAYEHHME YHCIa, YacTh, JOJS, OTHOIIEHHUE, MPOICHT, MOBBILICHUE U
MOHIDKEHHUE Ha 3a/IaHHOE YUCIIO TPOIEHTOB, MacIlTal;

NPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CEOLLCINEAMU OEIUMOCTU;

orepupoBaTh Ha 0A30BOM YPOBHE MOHSATUSMU: JIOTapU(M YHUCIIA, TPUTOHOMETPUYECKAs
OKPY)XHOCTh, TpaJycHas Mepa yria, BeJIHYMHA yrjia, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPHUECKON OKPYKHOCTH, CHHYC, KOCHMHYC, TAHT'€HC M KOTaHTE€HC YTIIOB,
UMEIOIIUX MTPOU3BOJIBHYIO BEITHUUHY, vucia e u’t

BBITIOJHATH apu(MeTHdecKue TEHCTBUS C LETbIMUA U PAlIMOHAIBHBIMU YHCIAMU;
BBITIOJHATH HECTIOKHBIE TPE0Opa30BaHMUsl YUCIOBBIX BBIPAKEHUH, COEPKALIUX CTETICHH
qrcen, TM00 KOPHU U3 YUCEI, JTUOO0 Torapu(Mbl YHCET;

CpPaBHHMBATh paIlMOHATILHBIC YHCIIA MEKIY COOOI;

OIICHUBATh M CPABHUBATH C PAIlOHATHHBIMU YHCIIAMU 3HAYEHUS IENbIX CTENeHeH uncen,
KOpHE HaTypaJlbHOM CTETEeHU U3 YHCell, IOTapru(pMOB YHCEN B MPOCTHIX CIyUasx;
M300paxaTh TOUKaMH Ha YHCIOBOM MPSMO LIeJble ¥ pAallMOHATbHBIC YHCIIA;

M300paxaTh TOUKAMH HA YUCJIOBOM MPSIMOM IIeNible CTETIeHH YHCcell, KOPHU HaTypalbHOU
CTETICHH U3 YMCE, JTOrapru(MbI UUCEN B MIPOCTHIX CIIydasix;

BBITIOJTHATh HECJIOKHBIE TIPE0Opa3oBaHusl IENbIX U IPOOHO-pAIlMOHATHHBIX OYKBEHHBIX
BBIPAKECHMUI;

BBIpaXXaTh B MPOCTEUIINX CIy4asxX U3 PABEHCTBA OJIHY MEPEMEHHYIO Yepe3 IpyTue;
BBIUMCIISATH B TMPOCTHIX CIOy4asX 3HAYEHHUs YHUCIOBBIX U OYKBEHHBIX BBIPAXKCHHMH,
OCYIIECTBIISISI HEOOXOJMMBIE MTO/ICTAHOBKU U MPeoO0pa3oBaHMs;

M300paxaTh CXEMaTHUECKH yroJl, BEIMYMHA KOTOPOTO BRIPAXKEHA B Tpajycax;



OILICHUBATh 3HAKH CHHYCA, KOCHHYCA, TAHT€HCA, KOTAHT€HCa KOHKPETHBIX YIJIOB;
BBIMOJIHATH BBIYMCIICHUS IPU PEIICHUH 33/1a4 MMPAKTHUECKOTO XapaKTepa;

BBIMOJIHATh ~MPAKTUYECKHE pacyeThl C HCIOJIb30BAaHMEM TIPU  HEOOXOIMMOCTHU
CIPAaBOYHBIX MAaTEPUAIOB M BEIYMCIIUTEIBHBIX YCTPOWCTB;

COOTHOCHTD PEaIbHBIC BEIIMYMHBI, XapaKTEPUCTUKH O0OBEKTOB OKPYXKAFOIIEr0 MUPA C UX
KOHKPETHBIMHU YMCJIOBBIMU 3HAUYCHUSIMH;

UCITIOJIB30BAaTh METOJNIBI OKPYIJICHUS, NPHONMKCHHS W TPUKUAKH TPH PEUICHUU
NPaKTUYCCKHUX 3a/1a4 MOBCETHEBHOMN JKU3HU;

BbINOIHAMY  apupmemuyeckue Oelcmsus, coyemas YCmuvie U NUCbMEHHble Npuembl,
NPUMEHSISL NPU HEOOX0OUMOCIU BLIYUCTIUMETbHbIE YCIPOUCTEA,

HaxXoO0umv 3HAYEHUs KOPHS HAMYPATbHOU CMENneHu, CMeneHu ¢ PAyuOHATbHbIM
nokazamenem, Jj1oeapupma, UCNOIL3YL  NPU  HEOOXOOUMOCMU  8bIYUCTUMETbHBLE
ycmpouicmea,

NOIb308AMbCI OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX PACYemax,

npoBOOUMb NO  U3BECMHBIM (QOPpMYIaM U NPABUIAM NPeodpa308aHusi OYKEEHHbIX
BbIPADICEHUL, BKIOUAIOWUX CMENeHU, KOPHU, N02apu@dmbl U MPUOHOMEempuieckue
dynryuu;

HAXo00umb 3HAYEHUsT YUCTIOBLIX U OYKBEHHBIX GbIPANCEHUN, OCYUeCmEss HeoOXooumble
NOOCMAHOBKU U NPe0OPA3068aAHUSL,

U306padicamev CXeMamuiecku yeoll, SeIUYUHA KOMOPO2O 6blpAdNCeHd 6 2padycax uiu
paouauax;

UCNONb308aMb  NPU  peuleHuu 3a0ay MmaoOaiuyHble 3HAYEHUS MPUCOHOMEMPULECKUX
Gynxyuil yenos;

BbINOIHAMb NEPEeO0 BEIUYUHDL Yeld U3 PAOUAHHOL Mepbl 8 2PAO0YCHYIO U 0OPAMHO,
BbINOHAMb OCUCMBUsL C YUCTOBLIMU OAHHBIMU NPU PeUleHUuU 3a0ay NpaKmuyecKoo
xapakmepa u 3a0ay u3 pasiudHblx 00aacmell 3HAHUL, UCHOb3YS NPU He0OX0OUMOCHU
CNPAasoUHble MAMepUaIbl U 6blYUCTUMENbHbLE YCMPOUCMEA,

OYEHUBAMb, CPABHUBAMb U UCNOIb308AMb NPU PEUleHUY NPAKMUYECKUX 3a0ad YUCI08ble
3HAYEHUsL PEAlbHbIX GENUYUH, KOHKPEMmHble YUCI08ble XAPAKMEPUCMUKU 00beKmos
OKpYJHcaouje2o mupa.

YpaBHeHNS H HEPABEHCTBA

peuiaTtb JINHEWHBIE U KBaJAPATHBIC YPABHCHUSA U HCPABCHCTBA,

bx+c _
peuiaTte noka3aTeJIbHbIC YPaBHCHUS, BUIA a =d (rzle d moxHO MIpeICTaBUTh B BUIC

CTENEeHU c OCHOBaHUEM a) u npocTeuime HEpaBEHCTBA BHJIA

X X X X
< >
a <d’ a >d’ a _d’ a”=>d (FI[e d mMoxHO npeaACTaBUTb B BHUJAC CTCIICHU C

ocHoBaHHeM 2);

log, (bx+c)=d

pemars JorapuMUYECKHe ypaBHEHUSI BHIA U TpocTerlme

log, (bx+c)<d,  log, (bx+c)>d, log, (bx+c)<d,

HCPaBCHCTBA BHUaa

log, (bx+c)>d

IPUBOJUTh HECKOJIBKO IPUMEPOB KOPHEH MPOCTEMILEro TPUTOHOMETPUUYECKOTO
ypaBHenus Buja: SINX=a COSx=a lgx=a ctgX=2a 1o a . raGmmunoe 3HAUCHME
COOTBETCTBYIOIIEH TPUTOHOMETPUYECKON (QYHKIUY;

COCTaBJISITh M pelIaTh ypaBHEHHUS U CUCTEMbl YPAaBHEHMHM MpPH PEIICHUU HECIIOKHBIX
MPAKTUYECKUX (CIOKETHBIX) 3a71ay;



pewiams  payuoHalbHble, NOKA3AmMeNbHble U  Jo2dpudmuyeckue  YpasHeHus U
Hepageencmea, npocmeuuiue UppayuoHAaIvbHble U MPULOHOMempuiecKkue YpasHeHus,
Hepagencmea U ux CUCmeMbl,

UCNONIBL308aMb MemoObl peuleHUs YpasHeHull.: npusedenue Kk eudy "npouszeedenue pagHo
nyno" unu "vacmuoe pasno Hyno", 3amena nepemeHHuIX;

UCNONIL308AMb MEMOO UHMEPBATI08 O peuleHUsl HepaBeHCMS,

ucnonvzoeams  epaguueckuti mMemoo OJisi NPUOIUNCEHHO20 peuleHUs YPAGHeHUl U
Hepagencma,

usobpaxcamv ~ HA  MPULOHOMEMPUUECKOU  OKPYHCHOCHMU — MHOJNCECMBO  peuleHut
npOCMenuux mpueoOHOMempu4ecKux ypasHeHuil U HepageHcms,

8bINOIHAML OMOOP KOPHEU YPABHEeHUUl UNU peuleHUll HepaseHcme 8 COOMEemcmeul ¢
O0ONOIHUMENbHBIMU YCIOBUAMU U 02PAHUYEHUSMU;

COCMasNAms U peulams YpasHeHus, CUcmembsl YPasHeHUll U HepaseHCmed npu peuleHuu
3a0au4 Opyaux yueOHbIX NPeOMemos;

UCNONIL3068AMb YPABHEHUS U HePABeHCMBA OJisi NOCMPOEHUS U UCCTIe008AHUSA NPOCTEtUUX
Mamemamuyeckux mooeetli pedaibHblX CUMYayuti Uiy NPUKIaoOHbIX 3a0a,

YyMemb UHMEpNpemupo8ams NOJYYEHHbIN NPU peuleHUuU YpasHeHUs, HepaseHCcmea uil
cucmemvl pe3yibmam, OYeHU8amy e20 NPagoonooodue 8 KOHMeKcme 3a0aHHOU pPeailbHOll
cumyayuy uiu nPUKIAOHoU 3a0ayu

DOyHKIUH

ornepupoBaTh Ha 0a30BOM YpPOBHE NOHATUSIMH: 33aBHCHUMOCTh BEIUYMH, (QYHKIIHS,
apryMeHT W 3HaueHue (QyHKIMHU, 00JacTb OmNpeneseHUs] U MHOKECTBO 3HAYCHMI
byukiun, rpadux 3aBUCUMOCTH, Trpaduk GYHKIUH, HYTd QYHKIHH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, BO3pAaCTaHHE HA YHUCIOBOM MPOMEXKYTKE, YObIBAaHHE HA YHCIOBOM
MpPOMEXYTKe, HaumbOoiblllee W HauMEHblee 3HAaYeHHEe (YHKIMM HAa YHUCIOBOM
MPOMEXKYTKE, epuoanyeckas GyHKIHS, IEPUO, YemHas U HeyemHas yHKYuu,
omepupoBaTh ~Ha  0a30BOM  YpOBHE  TMOHATUSAMHU: TpsaAMas ©u  oOpaTHas
MPOMOPLHUOHAILHOCTh JIMHEHHAs, KBaJpaTU4Has, jJorapudmuueckas W ToKa3aTelbHas
GYHKIHMH, TPUTOHOMETpHUUYECKUe (QYHKIUY;

pacmo3HaBaTh  rpaduku  dIEMEHTApHBIX  (QYHKIOMA: mpsMoil ©  oOpaTHOM
MPOMOPLHUOHAILHOCTH, TUHEHHON, KBaIpaTUYHOM, Jorapu(Muueckoil u nokasareabHOM
(bYHKIHHA, TPUTOHOMETPUUECKUX (PYHKIIHIA,

COOTHOCUTh  TpaUKd  DSJIEMEHTapHBIX  (YHKIIHIL: npsMoi U 0oOpaTHOM
MPOMOPLHUOHAILHOCTH, TUHEHHON, KBaIpaTUYHOM, Jorapu(MUuecKkoil u mokasareabHOM
GYHKIHHI, TpUrOHOMETpHYECKUX QYHKIHH ¢ GopMylnaMu, KOTOPHIMU OHU 3a/1aHblI,
HAXOJUTh MO TpaduKy NPUOIMKEHHO 3HAYEHUS PYHKIIMH B 33/IaHHBIX TOUKAX;
onpeaensaTe no rpaduky cBoiicTBa (YHKIUU (HYITH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
MPOMEKYTKA MOHOTOHHOCTH, HaUOOJBIIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);

CTPOUTH ACKU3 rpaduka GyHKIUHU, YIOBIECTBOPAIONIECH MPUBEACHHOMY HA0OPY yCIOBHIA
(MpOMEXKyTKH BO3pacTaHMsl/yObIBaHUS, 3HA4eHHE (YHKIIMU B 3aJlaHHOW TOYKE, TOUYKHU
OKCTPEMYMOB, ACUMNIMOMbL, HYAU QYHKYUU U Mm.0.);

OTIPEACIATh MO TpapuKaM U UCHOIb3068aMb OJi peuleHuss NPUKIAOHbIX 3a0ay CBOWCTBA
peabHBIX TMPOILIECCOB M 3aBUCUMOCTEH (HamOOoNbIIMe W HAUMEHbBIINE 3HAYCHUS,
MIPOMEKYTKH BO3PACTaHUSI U YOBIBAHUS, MPOMEKYTKH 3HAKOTIOCTOSIHCTBA. ACUMNIMONDbI,
nepuoo u m.n.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUECKOM CUTYaIUu;



onpeodensams 3Ha4eHue QYHKYUU NO 3HAYEHUIO aApeYMEeHmMA NpPU PA3IUdHbIX CHOCOOax
3a0aHus PyHKYUU,

cmpoums epapuKu u3yuyeHHbIX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMENUUX CIYYAAX NO hopmyne nogedeHue U C80UCmEd
@ynKyuil, Haxooums no epaghuxy GyHKyuu HauboabwUe U HAUMEHbULUE SHAYCHUS,
pewams ypasHeHus, npocmetiuiue CUCmembl YPAHeHUl, UCNOAb3Ysl CGOUCMBA (YHKYULL U
ux epaguxos;

onpedensams no epagukam npocmetiwiue XapaKmepucmuKyu nepuooudecKux npoyeccos 8
ouonozuu, IKOHOMUKe, My3blKe, paOUoC8sa3u U Op. (AMIIUmMyoOa, nepuoo u m.n.).

JJ1eMeHThI MATeMATHYeCKOI0 aHAJIN3a

orepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSMH: IPOM3BOAHAS (YHKIMH B TOUKE,
KacaresbHast K rpaduky QyHKIUH, TpOoU3BoAHAS QyHKINY,

OIIPEICTIATh 3HaYeHUE MMPOU3BOIHON (QYHKIMH B TOUKE MO N300paKEHUIO KAacaTeIbHON K
rpaduky, MpOBEJIECHHON B 3TOU TOYKE;

pemiate HECJIOXKHBIE 33Ja4d HA TPUMEHEHHE CBS3M MEXKIY HPOMEXYTKaMH
MOHOTOHHOCTH Y TOYKaMH JKCTpeMyMa (YHKIIMHU, C OJJHOH CTOPOHBI, U MPOMEKYTKaAMU
3HAKOITOCTOSIHCTBA M HYJISIMU TIPOU3BOIHOM 3TON (YHKIIMH - C IPYTOM.

HOJNB3YSCh TpauKaMu, CpPaBHUBATh CKOPOCTH BO3pacTaHus (POCTa, ITOBBIIICHHS,
YBEIWYEHUS U T.II.) WM CKOPOCTH YOBIBaHUS (I1aJI€HHS, CHIDKCHHS, YMCHBIICHUS U T.I1.)
BEJINYMH B PEAIBHBIX MTPOIIECCaXx;

COOTHOCUTH TpayiKM peaJbHBIX IPOLECCOB M 3aBUCHMOCTEH C HUX OIMCAHUSIMH,
BKJTIOUAIOIIUMH XapaKTEPUCTUKH CKOPOCTH H3MEHEeHus1 (OBICTpBIA pOCT, IJIaBHOE
HOHIDKEHHE H T.I1.);

UCTIONIb30BaTh IPaUKU pEeabHBIX IPOLECCOB JUIS PEIICHHUS HECIOKHBIX MPUKIATHBIX
3a/1a4, B TOM YHCJIE ONpeAeiss 0 TrpaduKy CKOPOCTh X0/1a IpoLecca;

BbIYUCTAMb NPOUZBOOHYIO OOHOUNIEHA, MHOLOYJIEHd, KEAOPAMHO20 KOPHS, NPOU3BOOHYIO
CyMMbl YYHKYULL,

BbIYUCTAMb  NPOUIBOOHBIE INEMEHMAPHLIX DYHKYUL U UX KOMOUHAYUL, UCHONb3YA
CNpABOYHbBIE MAMEPUATILL,

uccnedosams 68 NPOCMENWUX CAYYAAX @DYHKYUU HA MOHOMOHHOCHb, HAXOOUMDb
Haubonbwue U HaUMeHbuUue 3HA4eHUs QYHKYUll, Cmpoums epaguku MHO20YIEeHO8 U
APOCMetuUxX payUOHAIbHbIX QYHKYUL C UCTIONb308AHUEM aNNapama MamemamuiecKo2o
aumanuza,

peuiams NpuKiaoHvle 3a0auu u3 Ouonocuu, QU3UKY, XUMUU, IKOHOMUKU U OpYeUux
npeomemos, CesA3aHHble C UCCIe008AHUEM XAPAKMEPUCIUK PeaibHblX NpoYeccos,
HAXO0JCOeHUEeM HAUOOTbUUX U HAUMEHbULUX 3HAYEHUT, CKOPOCIU U YCKOPEeHUS U M.1N.;
UHmMepNpemupo8amy NOJYy4eHHble Pe3yIbmamol.

CraTucTHKa M TEOPUSI BEPOATHOCTEH, JTOTMKAa 1 KOMOMHATOPHKA

OneprupoBaTh Ha 0azoBOM YPOBHEC OCHOBHBIMU OIIUCATCIBHBIMH XapPaKTCPUCTUKAMU
YUCJI0BOIo Ha60pa: CpeaHee apI/I(l)MeTI/I"IeCKOG, MEaHaHa, HauOOJIbIlIee ¥ HAaHMMCHBIIIEE
3HAUYCHUA,

ONCprUpoOBaTh Ha 0a30BOM YPOBHE TMOHATHUAMHU: YaCTOTA U BCPOATHOCTH CO6BITI/I$I,
CJ'Iy‘IElfIHLIfI BBI60p, OIIBITBI C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMU CO6LITI/I}IMI/I;
BBIYUCIIATH BEPOATHOCTH COOBITHI HA OCHOBE noacucTa 4ucijiia unCxoa0B,

OLICHUBATL U CPABHUBATH B IIPOCTHIX ClIydasAaX BCPOATHOCTH COOBITHII B pCaHBHOﬁ JKHN3HH,
YUTaTb, CONMOCTABIIAThL, CPpaBHUBATL, UHTCPIIPETUPOBATL B IPOCTHIX CIYyYadX PCaJIbHBIC
JaHHBIC, TPCACTABJICHHBLIC B BUJIC Ta6J'II/II_I, Auarpamm, Fpa(bI/IKOB;



umems npeocmasienue o0 OUCKDEeMHbIX U HENPEepbl8HbIX CIVUAUHLIX GeIUYUHAX U
pacnpeoeneHusx, 0 He3asUCUMOCMU CILYYAUHBIX GeTUYUH,

umems npeocmasgienue 0 MAMeMaAMUYecKOM ONCUOAHUU U OUCHEPCUlU  CIYYAUHbBIX
BENIUYUH,

umems npeocmasieHue O HOPMAIbHOM pacnpeoesieHuu U Npumepax HOPMAIbHO
pacnpeoeneHHbIX CIY4auHbIX 8eTUUUH,

HOHUMAMb CYMb 3AKOHA OONLUWUX YUCel U BblOOPOUHO2O Memooa UMepeHus.
eeposimHocmet,

umems npeocmasgienue 00 YCIO8HOU BePOSAMHOCMU U O NOJHOU 8epOosmMHOCHU,
NPUMEHAMb UX 8 peueHUl 3a0a,

umMems npeocmasieHue O BANCHLIX YACMHBIX 8UOAX pAChpedesieHUll U NPUMEHAMb UX 8
peuieHuu 3a0a4,

umemsv npedcmasierue 0 KOppeusyul CIy4atiHblX 6eIUYUH, O TUHEUHOU pecpeccull;
BLIYUCTAMb UU OYEHUBAMb BEPOSIMHOCMU COOLIMULL 8 PEANbHOU JHCUSHU,

8b1OUPaAMb NOOX00sUUE MeMOObl NPEOCMABIeHUSL U 00PAOOMKU OAHHBIX,

YMemb pewlams HeCl0JiCHble 3a0ayl HA HpUMEHeHUe 3aKOHA OOonbwux yuceil 8
COYUONO2UU, CIPAX0BAHUU, 30PABOOXPAHEHUU, obecneueHuy 6e30naAcCHOCMU HAcCelleHUsl 8
Upe3sbIYAIHBIX CUMYAYUSIX.

TexcToBbI€E 3a7a4N

pemiath HECJIOXHBIE TEKCTOBBIC 3aJaydl Pa3HBIX THIIOB (6 moM uucie 3a0ayu
NOBLLULEHHOU MPYOHOCTUL),

aHAJIM3UPOBATh YCIOBHE 3aJaud, NPU HEOOXOIUMOCTH CTPOUTH ISl €€ pEeIICHUs
MaTeMaTHUYECKYI0 MO/IEIIb;

MIOHUMATh U UCTIOJIB30BATH JJISl PEHICHUS 3a7a4l HH()OPMAIHIO, IPEICTABICHHYIO B BUJIC
TEKCTOBOM M CUMBOJIBHOH 3aIMCH, CXEM, TaOJIHII, AUarpamMm, TpaduKOB, PUCYHKOB;
JICHCTBOBATD IO AJITOPUTMY, COJCPKALIEMYCS B YCIIOBUH 3aJ1a4H;

UCIIOJIB30BATh JIOTHYECKHUE PACCYKICHHSI ITPH PECIICHUU 33]Iauu;

paboTaTh ¢ W30BITOYHBIMH YCJIOBUSMH, BBIOMpas W3 Bcel WHGOpMAIMU, JaHHBIC,
HEOOXOIUMBIC JIJISl PEIICHUS 3a/1a4H;

OCYIIECTBIIATh HECIIOKHBIA TIepeOdOp BO3MOXHBIX PEIICHUH, BBIOMpas W3 HHX
ONITUMAIILHOE TIO KPUTEPHSIM, CHOPMYIIMPOBAHHBIM B YCIIOBHU;

aHAJTM3UPOBaTh W WHTEPIPETHPOBATH IOJYYCHHBIC PEIICHUS B KOHTEKCTE YCJIOBHUS
3aJ1auu, BIOMPATh PEIICHHS, HE TPOTUBOPEUAIINE KOHTEKCTY;

pelaTh 3aJa4d Ha pacyeT CTOMMOCTH MOKYIIOK, YCIYT, TIO€3/I0K U T.IL.;

pelaTh HECJIOXKHBIC 3aJlaud, CBSI3aHHBIC C JIOJICBBIM YYacTHEM BO BIIaJCHUU (HUPMOIi,
NPENPUATHEM, HEIBUKHUMOCTBIO;

pelaTh 3aJaud Ha MPOCThIC MPOIEHTHI (CUCTEMbI CKUIO0K, KOMUCCHH) M Ha BBIYUCICHUE
CJIO’KHBIX TIPOIIEHTOB B PA3JIMYHBIX CXeMaX BKJIAJIOB, KPEJAUTOB U UTIOTEK;

pemath MpaKkTHYECKUE 3a7aud, TPEOYIONIUE MCIIOJIb30BaHUS OTPHUIIATEIILHBIX YHCEN: Ha
OTIpeNIeIICHUE TEeMIIepaTyphl, Ha ONPE/IeIICHUE TIOJI0KEHUS Ha BPEMEHHOW OCH (110 HaIrien
9pHl U TIOCIIE), Ha JBIMKEHHE JCHEKHBIX CPEACTB (IPHXOJ/PAcXof), Ha OIpEIeIiCHUE
TITyOUHBI/BBICOTHI U T.I1.;

UCIIOJIb30BaTh MOHATHE MaciiTaba JUis HaXOXKIACHUS PACCTOSHWM W JUIMH Ha KapTax,
IUIaHAX MECTHOCTH, TIaHAaX TIOMEIEHHUH, BRIKPOKaX, IPH pab0Te Ha KOMITBIOTEPE U T.II.
peliaTh HECJIOXHbIC MPAKTUYECKUE 3a[au, BOSHUKAIOIINE B CUTYAIUSX OBCEIHEBHOM
KHU3HU;

8b10UPAMb ONMUMANLHBIL MEMOO PeUeHUs 3a0a4ll, paccMampugas pasiuitvlie Memoobsl,
CmMpoums Mooejib peuleHus 3a0a4u, NPosoOUMs OOKA3AMENbHblEe PACCYHCOCHUS,



pewams 3adavu, mpebylowue nepebopa 6apuaHmos, NpPoEepKuU YCi08ull, 6vlbopa
ONMUMANTLHO20 pe3ylIbmama,

nepesooums npu peuwleHuu 3a0aqu uHgopmayuro u3 0OHOU Gopmuvl 8 Opy2yro, UCNONb3YL Npu
Heobxo0umocmu cxemvl, madauysl, cpaguxu, OUacpammol;

peuwams npakmuyeckue 3a0ayu u 3a0ayu u3 opyux npeomemos.

I'eomerpust

OlepHpoBaTh Ha 0a30BOM YpOBHE TMOHATHAMHU: TOYKA, TMpsMas, IUIOCKOCTh B
NPOCTPAHCTBE, MAPAJUICIBHOCTh U IEPICHANKYISPHOCTD MPSIMBIX U IIOCKOCTEH;
pacrio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHUKOB (IIPU3Ma, MUPAMUIA, MPSIMOYTOIbHBIH
napajuienenunesa, Kyo);

n300pakaTh M3ydaemble (UTYphl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEIKHBIX
UHCTPYMEHTOB;

JenaTh (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEPXY, COOKY, CHU3Y, CMpOUms ce4eHusi MHO20ZPAHHUKOS,

U3BJICKaTh ~ WHQPOPMAIMIO O  TNPOCTPAHCTBEHHBIX  TI'€OMETPHUYECKUX  (urypax,
NPE/ICTABJICHHYIO HA YePTEXkKax M PUCYHKAX;

npuMeHsITh TeopeMmy [ludaropa mHpu BBIUKCICHUH 3JEMEHTOB CTEPEOMETPHUYCCKHX
(uryp;

pacrio3HaBaTh OCHOBHBIC BHJIbI TEJI BpaleHUs (KOHYC, IIHIUHP, chepa U map);
HAXOJUTh OOBEMBI M IUIOMIAJM MOBEPXHOCTEH NPOCTEHIIMX MHOTOIPAHHMKOB U TEll
BpallleHus (eeomempuyeckux mei) ¢ IpuUMEHEHUEM (HOpMYIT;

COOTHOCHTh aOCTpakTHbIE TE€OMETPHUCCKHUE TIOHATUS W (aKThl C peaJbHBIMU
YKU3HCHHBIMH O0OBEKTAMH U CUTYaIUSIMH,

UCIIOJIB30BaTh CBOMCTBAa IMPOCTPAHCTBEHHBIX TEOMETPUYECCKHX (UTYp Uil pelIeHUs
TUIIOBBIX 3aJ[a4 MPAKTHUYECKOTO COJIEPKAHUS U 3a0ay u3z opyeux obiacmeti 3HaHUlL,
COOTHOCHTb IUIOIIAH MTOBEPXHOCTEH TEJ OAMHAKOBOM (hOPMBI PA3IMYHOTO pa3Mepa;
COOTHOCHTB 00BEMBI COCYZIOB OJIMHAKOBOW (DOPMBI PA3IIUYHOTO pa3Mepa;

OLICHUBATh (OPMY TMPABHILHOTO MHOTOTPAHHUKA TIOCIE CIWIOB, CPE30B M T.IL.
(onpeaensaTh KOJIMYECTBO BEPIINH, pedep U rpaHel MOJy4eHHBIX MHOTOTPDaHHUKOB);
NPUMeHAMb OISl peuleHust 3a0ay 2eomempudeckue Qaxkmol, eciu YCio8Usi NPUMEHEeHUs.
3a0anvl 6 A6HOU hopme;

pewams  3a0auu HA HAXONCOEHUE 2eOMempuvyecKux GeluduH no obpasyam uiu
aneopumman;

U361€KAMb, UHMEPRPEMUPOBAMb U NPeodPA306bl8aAMb UHDOPMAYUIO O 2eOMEMPULECKUX
Queypax, npedcmasieHHyI0 Ha YepPmedlcax,

NPUMEHSAMb — 2eomempuyeckue  Gakmel 015  peuleHus 3a0ay, 6 MOM Hucie
NPEONONA2aArUUX HECKOTILKO WUA208 PEUEHUSL,

ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPSIMBIX U NIOCKOCHEN 8 RPOCMPAHCMEE,
Gopmynuposamsv ce0licmea u NPUsHaKu Gueyp,

O00KA3bIBAMb 2e0OMEMPUUECKUe YMBEEePIHCOCHUS,

e1ademsv CMAHOAPMHOU KldcCUguKkayuell NpoCMpaHCmMEeHHbIX ¢ueyp (nupamuovl,
npU3Mbl, napaiienenuneobl);

BbLIYUCTIAMb PACCMOAHUSA U Y2Tlbl 8 NPOCMPAHCIBe,

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

OneprupoBaTh HA 0a30BOM YPOBHC MNOHATHEM JICKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE;
HaxXOJUTb KOOpAWHATHI BEPIINH Ky6a " OpAMOYT'OJIBHOT'O IMapaJUICIICIINIICAA,
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— onepuposamv NOHAMUAMU OEKAPMOBbL KOOPOUHAMbL 8 NPOCMPAHCMEE, BEKMOP, MOOYIb
8eKMOpa, pPABeHCMB0O BeKMOpPOos8, KOOPOUHAMbL 6eKMOpA, Y20l MexHcoy BeKmopamu,
CKAJISIPHOE NPoU3eedeHUe 6eKMOPO8, KOLIUHeapHble GeKMOpbl;

—  HAX00uUmb pAcCMosiHue MeNcoy O0B8YMS MOUKAMU, CYMMY BEKMOPO8 U NPOou3eedeHue
BEKMOPA HA YUCTO, Y20l MeXCOY 8eKMOPAMU, CKANAPHOE Npouzeederue, packiaovléams
8EKMOP NO 08YM HEKOLIUHEAPHLIM 8eKMOPAM,

— 3a0asamu NIOCKOCMb YPAGHEHUEM 8 0eKAPMOBOLL cucmeme KooOpouHam,

— pewiams npocmetiuiue 3a0ayu 86edeHuUemM 6eKmopHo2o basuca.

HUcTopuss MaTeMaTUKH

— OMNHCHIBAaTh OTJEJbHBIC BBLAAIOIIMECS PE3YAbTaThl, MOJyYECHHbIE B XOJA€ Pa3BUTHUS
MaTeMaTUKH KaK HayKH;

— 3HaTh MPUMEPbl MATEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB B CBSA3H C OTEUYECTBEHHOU U
BCEMUPHOMN UCTOPHUEH;

— TIOHMMATh POJIb MaTeMaTUKH B pa3Butuu Poccuu;

—  npeocmasnsaims 6KNA0 blOAIOUWUXC MAMEMAMUKO8 8 DA3BUMUe MAMEeMAmUuKU U UHbIX
Hay4uvix obaacmeil.

MeToanl MAaTEMATHKH

— TPUMEHATH U3BECTHBIE METOBI IPU PEIICHUU CTAHIAPTHBIX MAaTEMaTUUYECKHX 33/1aY;

— 3aMeyaTb M XapakTepu30BaThb MaTeMaTHYECKHE 3aKOHOMEPHOCTH B OKpYXKarolleu
NENCTBUTENBHOCTH;

— TPUBOJUTH MPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE, B TOM UHUCIE
XapaKTepU3YIOIINX KPacoTy U COBEPILICHCTBO OKPYXKAIOLIET0 MHUpa M MPOU3BEICHUI
HCKYCCTBA;

—  UCNONb308amMb OCHOBHbIE MemoObl 00KA3aMeNbCmed, NpPo8oOUmsb O00KA3AMENbCMEO U
8bINOIHAMb ONPOBEPHCEHUE,

—  NpuMeHaAmb npocmeuiuiue NPoOSPAMMHblE CPEOCMBA U INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU peueHur Mamemamu4eckux 3a0au.

Conep:xanue yuedHOro mpenmera «MaremaTukay

Aure0pa m Ha4YaJIa MATEMaTHY€CKOI0 aHAJIN3a
10 xknace

HeiictBuTebHBIE 4mMcaa. llenpie um panuoHanbHble 4Mcia. J[eWCTBUTENIBHBIE YHCIIA.
beckoneuHo yObIBaro1iasi reoMeTpuieckas nmporpeccusi. ApupMeTudeckuii KopeHb HaTypallbHON
crenend. CreneHb C palMOHaJIbHBIM U JIWCTBUTEILHBIM NOKa3aTeneM. Perenue 3anay.

Crenennas ¢ynkuus. CrenenHas QyHkuus, e€ cBoicTBa u rpadux. BzaumHo oOpaTHble
¢byHkuuu. PaBHOcHIbHBIE ypaBHEHUST U HepaBeHCTBa. VppalMoHanbHbIE ypaBHEHHS.
WppanmonanbHble HEpaBeHCTBA.

IMoka3zatenbHaa d¢yukuus. IlokasatenbHas ¢yHknus, e€ cBoiicTBa U  rpaduk.
[ToxazarenbHble ypaBHeHMs. [lokazarenbHble HepaBeHcTBAa. (CuHCTEMBl  IOKa3aTeIbHBIX
YpaBHEHUH U HEPABEHCTB.

Jlorapudpmuueckass ¢pynknusi. Jlorapudmel. CpoiictBa sorapudmoB. JlecsTUUHBIE U
HaTypainbHble Jsorapudmel. Jlorapupmuueckas QyHkuus, e€ cBolcTBAa U rpaduk.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckre HepaBeHCTBA.

Tpuronomerpudeckue popmy.bl. Paguannas mepa yria. [IoBopoT Touku BOKpYr Hadasa
koopauHat. OrnpeneneHne CHHyca, KOCMHYCa M TaHTeHca yria. 3HaKM CHHyca, KOCHMHYca W
TaHreHca. 3aBUCHUMOCTh MEXAYy CHHYCOM, KOCHHYCOM M TaHT€HCOM OJHOTO M TOTO e YIJia.
Tpuronomerpuueckue ToxkaectBa. CHHYC, KOCHHYC U TaHIeHC YrjioB & u ~&. @opmyisl
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cnoxenusi. CHHYC, KOCUHYC U TaHT€HC J1BOitHOTrO yria. CUHYC, KOCHHYC ¥ TAHT€HC TTOJIOBUHHOTO
yria. @opmynel npuBeneHuss. CyMma v pa3HOCTh CHHYCOB. CymMMa U pa3HOCTh KOCHHYCOB.

TpuroHoMeTpuyecKkne ypaBHenusi. YpaBHenue COSX=a,  Vpapuennme SINX=a,
YpaBHenue 9x=a  pemenue TPUTOHOMETPUYECKUX ypaBHeHHMU. [Ipumepsl perieHus
MPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

HNTorosoe moBTopeHue.

Anredpa ¥ HaYaJ1a MATEMATH4Y€CKOT0 AaHAJIN3a
11 kaace

Tpuronomerpuyeckue ¢yHkuuu. OONACTh ONpENENeHUs M MHOXECTBO 3HAYCHUH
TPUTOHOMETPHUUYECKUX (PYHKIUH. YETHOCTD, HEYETHOCTD, MEPHUOAUYHOCTh TPUTOHOMETPUYECKHIX

bynaknuid. CoiicTBa (QyHKIHH Yy=COSX o e rpaduk. CBoiicTBa (DyHKIIHMH y=sINX y e&

rpauk. Cpoiictea dyukmun Y = 10X eg rpaduk. OOpaTHbIe TPUTOHOMETpUYECKHE (QYHKIINH.

IIpousBoaHas u e€é reomerpuyeckuii cmbici. [IpousBonHas. IIpousBoaHas cTeneHHON
¢yukuuu. [paBuna nuddepenumpoBanus. [[pon3BogHbIE HEKOTOPHIX IEMEHTAPHBIX (DYHKIIHIA.
I'eomeTpruyeCKH CMBICI IPOU3BOJIHOM.

I[Ipumenenne mMpou3BOAHON K HccienoBanuo (ynkuuii. Bospacranme u yOwniBaHue
¢yHkiuu. Okctpemymbl (yHKIuU. llprMeHeHue NpOM3BOJHOW K MOCTPOEHUIO TIpaduKoB
¢ynkuuii. Hanbonpiee 1 HauMmeHbliee 3HavueHus: QyHKIUH. Beimykimocts rpaduka ¢yakmmm,
TOYKH Tieperuoa.

Hurerpan. IlepBooOpasnas. IlpaBuna HaxoxzaeHuss 1nepBooOpasHbix. Ilnomane
KPUBOJIMHEWHON Tpalenuy W UHTEerpai. BerauciieHne uHTerpanoB. Beluucinenue momanen
¢buryp c nomouipto HHTErpanoB. IIpuMeHeHHe NpPOM3BOAHON M  HHTErpaja K peHIeHUIO
IIPAaKTUYECKUX 3a/1a4.

KomOunaTopuxa. [Ipasuno npoussenenus. [lepecranoBku. Pazmenienus. Couetanus u ux
cBoricTBa. buaom Herorona.

DJieMeHTHI Teopuu BepossiTHOCTel. CoObiTisa. KomOuHauu coosituid. [IpoTHBOMONIOKHBIC
coObiTusi. BepostHOoCcTh coObiTusd. CrnoxeHue BepodTHOcTe. HesaBucumble COOBITHS.
YMHOxeHue BeposiTHOcTeld. CTaTUCTHUECKas BEPOSTHOCTD.

Crarucruka. Cioyyaitneie BennuuHbl. LleHTpanbHble TeHAeHITNU. Mephl pa3opoca.

3ak/04nTeIbHOE NMOBTOPEHHE Kypca ajredpbl U HA4YaJl MAaTEeMaTHYeCKOro aHaJu3a
IPH MOATr0TOBKE K HTOIOBOM aTTECTALMHU 10 MATEMaTHKe.

I'eomerpus
10 kaacc

Beenenue B mpeamer. IIpenmer crepeomerpuun. AKCHOMBI crepeomeTpuu. Hekoropsie
CJIEJICTBUS U3 aKCHOM.

IHapaniegbHOCT, NPAMBIX M IUIOCKOCTeH. [lapamienbHOCTE NPSAMBIX, OpSIMOM U
IUIOCKOCTH (MapaJiiesibHble MpsIMblEe B MPOCTPAHCTBE, MPU3HAK MApajuIeIbHOCTH MPSMBIX B
npoctpanctse). [lapannenbHOCTh NpSIMON M TUIOCKOCTH. B3amMmHOE pacrosiokeHHue MpsIMbIX B
npoctpaHcTBe. CKpenMBarIuecs npsMble. YTIIBI ¢ COHANPABICHHBIMA CTOPOHAaMH. B3anMHoe
PacoJIOKEHUE IPSIMBIX B IPOCTPAHCTBE. YTOJ MEXKAYy psAMbIMU. [laparnienbHble MI0CKOCTH.
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CaolicTBa napasmienbHbIX miaockocteil. Terparap. Ilapamnenenunen. Iloctpoenue ceuenmit
TeTpad’/pa U Napajieienumnea.

[lepneHAUKYJISAPHOCTH, MPSAMBIX M IJIOcKocTell. [lepneHauKymsipHble MpsiMble B
npoctpanctBe. [lapamnenpHble mpsiMble, MEPHEHAUKYISIpHbIE K IUIOCKOCTH. [Ipm3nax
NEPIEeHIUKYIAPHOCTH MPsIMOM W  IUIOCKOCTH. Teopema 0O MpAMOH, NEePHEHAUKYISPHOI
IUIOCKOCTH. PaccTosiHue OT TOYKHM A0 IIOCKOCTU. Teopema o TpEX NepreHIuKyaspax. YToi
MEXIy OpSIMOM M IUIOCKOCTBIO. [IByrpanHbiii yron. IlpusHak nepneHAMKYISPHOCTH OBYX
mockoctel. [IpsmoyronbpHbii napamienenumnen. TpeéXrpanHblil yroyi. MHOrOrpaHHbIi yrodi.

Muororpannuku. [lonstue mHororpannuka. ['eomerpuyeckoe teno. [Ipusma. Ilupamua.
[IpaBunbHasg nupamuga. ¥Yceu€énnas nupamuaa. [locrpoenue ceuennit nupamua. CuMmMeTpus B
npoctpanctBe. lloHATHE MPaBUIBHOIO MHOTOTPAHHHUKA. DJIEMEHThl CUMMETPUU MPaBUIBHBIX
MHOTOTPaHHHUKOB.

IHoBTOpEHME.

I'eomerpust
11 kaacc

Huauaap, konyc m map. [lonstue wmwimnzapa. Ilnomans MOBEpXHOCTH IMIMHAPA.
[Tonstue xonyca. [lnomans moBepxHocTH KoHyca. Y ceu€HHbIN kKonyc. Cdepa u map. Bzanmuoe
pacnionoxenue chepsl U miockoctu. KacatenbHas miockocTh kK cdepe. [lmomann chepsi.
B3aumnoe pacnonoxkenue cdepsl u mnpsamoil. Cdepa, BnucaHHas B IHJIMHIPUYECKYIO
noBepxHocTh. Cdepa, BIUcaHHas B KOHHUYECKYIO MOBEpXHOCTh. CeueHus MUIMHIPUYECKOM
noBepXHOCTU. CeueHUs] KOHUYECKOM OBEPXHOCTH.

O0bém Tea. [louarue o6béMa. OO0BEM MpsiMOyTONIbHOTO Napaiienenuneaa. O0bEM npaMoit
npusmMbel. O0bEM 1mMHApa. Beuncienne o0BEMOB Ten ¢ momomlpio uHTerpana. OO0bEM
HakJIOHHON mpu3Mbl. O0BEM HakioHHOW Tpu3Mbl. O0BEM mupamuabl. O0bEM KoHyca. O0BEM
mrapa. O0BEMBI IIAPOBOTO CErMEHTA, IIapOBOT0 CJIOS U MIAapoBOro cekropa. [lmomans cdepsl.

BekTopsl B mpocrpancTBe. [lonsatue BekTtopa. PaBeHcTBO BekTOopoB. CnoxkeHue u
BBIYMTaHUE BEKTOpPOB. CyMMa HECKOJBKMX BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
Kommnanapueie Bektopsl. [lpaBuno mnapamnenenunena. PasmokeHue BekTopa 1O TpeM
HEKOMILJIAHAPHBIM BEKTOPAM.

Metoa koopauHAaT B npocrpancrse. JIBuxkenus. [IpsaMoyronpHas cucremMa KOOpJAUHAT B
npoctpancTBe. KoopnuHatel Bektopa. CBsA3b MEXy KOOPJIUHATAMH BEKTOPOB U KOOpAMHATAMU
touek. [IpocTeilmue 3agaun B KoopauHaTaxX. YpaBHeHHE cepbl. YTOJd MeXAy BEKTOPaMH.
CkansipHoe NpOU3BEJECHUE BEKTOPOB. BhIUUCIEHHE YIIOB MEXIY MPSAMBIMH M IJIOCKOCTSIMHU.
VpaBuenue miockoctu. LlentpanbHas cummerpusa. OceBasi CMMMETpUsL. 3epKaibHasi CHMMETPHS.
[TapannensHsbiit nepenoc. [IpeobpazoBanue nogo0Hs.

3ak/Il0uNTeIbHOE TOBTOPEHHE Kypca TreoMeTpMHM NpPH MOAr0OTOBKE K HWTOrOBOM

aTTeCTAallMi M0 MaTeMaTHKE.
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TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O ITPEIMETA «MATEMATHUKA»

I'naBa/ Coxep:kanue MaTtepuaa

KoJa-Bo
4acoB

Henan o0yvyenuns

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 kaacc

IHOBTOPEHME.

8

Anrebpanueckue BbipakeHus. JInHeliHble ypaBHEHUS U
CUCTEMBI YpaBHEHU. YHUCIIOBbIE HEPABEHCTBA U
HEPaBEHCTBA [IEPBOM CTEIIEHU C OJJHUM HEU3BECTHBIM.
Jluneiinas gynkuus. Ksagparusie kopau. KBagparasie
ypaBHeHus. KBagparnunas GyHKnus, e€ cBOMCTBA.

Ksanparusie HepaBencTBa. CBOWCTBA U TpadUKu PYHKITHIA.

[Iporpeccun.

Hpe)lMeTHble meJjin:

cHUcTeMaTH3alusl 3HAHUI Ha OCHOBe 0000IIAIOIIET0 MOBTOPEHHUSI
Kypca ajaredpbl OCHOBHOM LIKOJIBI;

MOBTOpeHHE npaBuwi u  (Gopmya ana  npeoOpaszoBaHMii
ajredpanvecKux BbIpPaKeHUId;

YCTAHOBJICHHE CBfi3eH MeKAy KOJMYeCTBOM pelleHUil CHucTeMbl
ABYX JIMHEHHBIX yYpPaBHeHHMil M TO4YeK mepecedyeHHs NPSMBIX,
3aJal0IIUXCSl  YPaBHEHMSIMM  CHCTeMbl  (reoMeTrpHyYecKasi
HHTepnpeTanus);

NOBTOPEHHE CBOICTB YMCJI0BbIX HEPABEHCTB U CNOCO00B peleHn i
HEPaBeHCTB C OHOM NMepeMeHHOI;

0000IeHHe CBOWCTB (YHKIHH y=kx+b
sHauenuii napamerpoe K u P, nocrpoenne rpaguxos;

B 3aBHCHMOCTH OT

o2
00001IeHne cBOMCTB QyHKIMU y=ax"+bx+c B 3aBHCHMOCTH OT

a,b,c

o _ K2
3HAYeHHil MapaMeTpoB u 3uaka D =D0"—4ac pocrpoenne

rpaguxos;

NMOBTOPEHHE METO/[0B pelleHUus] KBAJPATHBIX YPaBHEHHUH M
HEPABEHCTB;




— aKTyaJm3alnusi 3HaHMH o0 nporpeccusix (apudmeruyeckas,
reoMeTpuyeckas).

MeTanpeaMeTHble HeJIu:

— ycCBOeHHEe YHHUBEPCAJbHBIX METO/10B 0000 1IeHHu st "
cucTeMaTU3aluy 3HAHUM;

— OBJaJlcHUEC YCTHBIM H NMHUCBMCHHBIM MATEMATHYCCKHM HA3BIKOM,
NPUMECHUMBIM npu H3YYCHHUH npeamMeToB €CTECTBCHHO-
MaATEeMATH4Y€CKOI0 IMKJA, Pa3BUTHE UCCTICI0BATC/IbCKHUX YMeHHﬁ;

— Ppa3BuUTHE YMeHI/Iﬁ 000CHOBBLIBATH CBOH BbIBOJAbl U IIPOBOAUTDH
A0Ka3aTC/JIbHbIC PACCYKICHMUS.

JInyHOCTHBIE LeJIn:

— Ppa3BUTHE TBOPYECKHX CNOCOOHOCTeH, HWHTYHLIHH, HABBIKOB
CAMOCTOSAITEJIbHOM 1esITeIbHOCTH

— YMeHHe OOBECKTHBHO OLCHMBATh YPOBCHb CBOMX 3HAHHH IO
NpeMeTy M BbICTPANBATh IJIAHBI 110 UX KOPPEKTHPOBKH.

JEACTBUTEJBHBIE UACJIA

13

Llenble u panuoHanbHble 4yHcia. J(eMCTBUTENIbHBIE YHCIA.
beckoneuno yObIBaroliasi TreoMeTpuyeckas IpPOrpeccus.
ApudmeTnueckuili KOpeHb HaTypasbHOM creneHu. CrerneHb
C pallMOHAJILHBIM U JEHCTBUTENBHBIM ITOKa3aTeeM.

Ilpeomemnuie yenu:

— pa3BUTHE TIOHATHSA JIEWCTBUTEIBHOIO YHCIA Kak pe3yibTara
BBICTPAaMBaHUsl HAYYHOM TEOpUM JCHCTBUTENBHBIX YHCEN Ha
OCHOBaHUU MOHATHUS IIpeJieia YUCIOBOM MOCIeI0BaTeIbHOCTH;

— (QopMupoBaHUE TOHATUS CTENEHU C JCUCTBUTEIbHBIM IOKa3aTelieM
KaKk  OCHOBBI /Ui  M3y4YeHHMs]  CTENEHHOH, TOKa3aTelIbHOM,
sorapu@muueckor GyHKIIHII;
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— Ppa3BUTHE YMEHUU NPUMEHSTh CBOMCTBA CTEIEHU C JIEUCTBUTEIbHBIM
MOKa3arejeM NpU MOACIMPOBAHUM M HM3YYCHUM MAaTEMaTUYECKUX
MOJIETIEH, OINKCBHIBAKOIIMX IPOLECCHl € MOMOILIBID CTENEHH C
JIEHCTBUTEIIBLHBIM II0Ka3aTeIIeM;

— (QopMuUpoBaHHWE YMEHHA NPHUMEHATH METOAbl JIOKA3aTeIbCTB U
AITOPUTMBbI PELICHUIN MPAKTUYECKUX 33J]1a4, ONUPAsACh HA W3YyYCHHbIC
TEOPEMBI U CIEACTBUSL.

Memanpeomemnmnuie yenu:

— Ppa3BUTHE YMEHUH CAMOCTOSATENBHO OCYILIECTBIISITh, KOHTPOJIUPOBATH
U KOPpPEKTUPOBAaTh JACIATENBLHOCTH B  Tporecce 0000imeHus,
CHUCTEMaTU3alMd W PACIIMPEHUS 3HAHUMK, MOJYYEHHBIX B OCHOBHOM
IIIKOJIC;

— pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSITEIILHOMY TIOMCKY METOJ/IOB
pELIEHHST TMPAKTUYECKUX W MPUKIATHBIX 33Ja4, C MNPUMEHEHHEM
HU3YyYECHHBIX METOJIOB;

— (QopmMupoBaHHE YMEHUU SCHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS
Kak YCTHO, TaK W MHUCbMEHHO, TPAMOTHO TMOJIb3YSCh A3BIKOM
MaTEMaTHKH.

Jluunocmmuvwie yenu:

— (dopMHUpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO HaYKH;

— (opMHUpPOBAHHE OCHOB CAaMOBOCIHTAHHUS B TIPOLIECCE BBIMOTHEHUS
paboT pa3HOTO YPOBHS CIIOXHOCTH, TPEOYIOIIUX OTBETCTBEHHOTO M
TBOPYECKOTO OTHOIIIEHUS,

— pa3BUTHE CIOCOOHOCTH M TOTOBHOCTH BECTH IUAJOT C JIPYyrUMU
JIOJIbMU B MPOLIECCE COBMECTHOM NESITEILHOCTH.

CTEINIEHHASA ®YHKIUA

12

Crenennas ¢ynkuus, e€ coiictBa u rpaduk. Bzaumuo
obparubie  (yHKUMH. PaBHOCWUIBHBIE  ypaBHEHHS U
HepaBeHcTBa. MppaimonanbHble ypaBHEHUS.

Ilpeomemnuie yenu:

— BBEJCHHME TOHATUS CTENEHHOM (YHKIUHU; H3ydyeHHe e€ CBOMCTB
AHAIUTUYECKUMH U IpapUUeCKUMU METOIaMU;

— W3y4yeHHe TMOHATHS o0O0paTHOW (QYHKIMHM; 0000IIEeHnEe TOHATUS
oOpaTHON (YHKIIMM C WCIOJIH30BAHMEM paHee W3YyYEeHHBIX 3a-
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BUCUMOCTEH; (OpPMHpPOBAHHWE yMEHHS AHATUTHUECKOW 3amucu
¢byHkunu, oOpaTHOW MaHHOM, a TakKe YMEHHs MOCTPOeHHs rpaduka
oOpatHOU (yHKINY;

— BBEACHHUE OINPEACICHUN pAaBHOCWIBHBIX YpaBHEHHM (HEpaBEHCTB,
CUCTEM) U YPaBHEHUI (HEPABEHCTB, CUCTEM) — CJIEJICTBUI;

— BBEJCHHME NOHATHUS 00JacTU ONpeesieHHs] ypaBHEHUs (HEpPaBEHCTBA,
CUCTEMBI);

— T[PUMEHEHUE TpU pEUICHUM YypaBHEHUN (HEPABEHCTB, CHCTEM)
CBOWCTB paBHOCWJIBHBIX TPe0oOpa3oBaHui;

— 00yueHHe MEeTO/IaM PELICHUsI UPPALMOHATIBHBIX YPaBHEHUH.

Memanpeomemmnuwie yenu:

— o0ydyeHue  mpuemMaM  HMHTEpPHpETaluud  SBJIEHUN  MPOLECCOB,
MIPOTEKAIOIUX 110 CTENEHHON 3aBUCHMOCTH;

— Ppa3BUTHE YMEHUU CaMOCTOSITENIBHO OIPENEATh LU AEATEeIbHOCTU
[0 M3YYEHUIO OJJIEMEHTAapHbIX (QYHKIMH M HUX [PUMEHEHHIO,
UCIOJIb30BAaTh  BCE  BO3MOJKHBIE PECypChl  JUIsl  JAOCTHIKECHMUS
MOCTaBJICHHBIX IICJICH;

— (¢opMHupOBaHHE CIOCOOHOCTH W TOTOBHOCTH K CAaMOCTOSITEIBHOMY
MIOMCKY METOJIOB PELIEHUsI IPAKTUUECKUX 3a/1ay;

— pa3BUTHE KPUTUYHOCTH MBILIUIEHHS B IPOILIECCE€ OLIEHKHM M HH-
TeprpeTanuy UHPOpPMAaILUH, TOJTy4aeMON U3 Pa3IMYHbIX HCTOYHUKOB;

— Ppa3BUTHE YMEHHM B3aUMOJEWUCTBHUS B IIPOILIECCE IOMCKA pELICHUS
pooJIeM.

Juunocmnuie yenu:

— (opMupoBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH;

— pa3BUTHE CTPEMJIEHUA K CaMOCTOSITEJIbBHOM TBOPYECKOM U OT-
BETCTBEHHOU JI€ATEIIbHOCTH;

— pa3BUTHE CTpPEMJIEHHH K CamMo00pa30BaHUIO, CO3HATEIILHOMY OT-
HOILIEHUIO K HENPEPHIBHOMY OOpPa30BAaHUIO KaK YCJIOBUIO YCIIELIHOM
npo¢eCCHOHATBHON U 0OIIECTBEHHOM IeATEILHOCTH.

IHOKA3ATEJIbHASA ®YHKIUA

10
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[MokazatenpHast ¢QyHkmus, e€ cBoiictBa U  rpaduk.
ITokasarenbHble ypaBHeHMs. [loka3arenbHble HEpaBEHCTBA.
CucreMsl 10Ka3aTeIbHbIX YPABHEHUM U HEPABEHCTB.

Ilpeomemmuuvie yenu:

— BBEJCHHE TOHATHS IMOKA3aTeIbHOW (QYHKIUH;, W3Y4eHHE CBOWCTB U
MOCTPOEHHE TpadrKa MOKa3aTeIbHON (DYHKIIUH;

— o0OydeHHE pEUICHHIO TI0Ka3aTelbHBIX YpaBHEHWI (HEpaBEHCTB,
CUCTEM) aHATUTHYCCKUMU U TpahUIECKUMHU CITIOCOOAMHU.

Memanpeomemnmnuie yenu:

— MOJENHMPOBAHUE SBJICHUH W MPOIECCOB, MPOTEKAIOUINX IO 3KC-
MOHEHIIMAILHOW 3aBUCHUMOCTH, C TOMOUIbI0 (GopMyn u TpaduKoB
MOKa3aTeIbHON (PYHKIINY;

— HCCIIEZIOBAaHUE PEATBHBIX IMPOIECCOB W SBICHUN, MPOTEKAIOIIUX II0
3aKOHaM II0Ka3aTEeJIbHOH 3aBHCUMOCTH, C IIOMOINBIO CBOMCTB
MOKa3aTeIbHON (DYyHKIINH.

Jluunocmmuote uenu.

— pa3BUTHE aHAINTUYECKUX CIIOCOOHOCTeH W WHTyUIMH (B XOje
HaOJIOICHNS 32 TIOBEJCHUEM SKCIIOHCHIIMAIBHBIX 3aBUCMOCTEH );

— Ppa3BUTHE HCCIEAOBATEIbCKUX YMEHHI, HEOOXOAMMBIX B OCBOCHUU
OyayImux TBOpUECKHUX Mpodeccuit;

— COBEpILEHCTBOBAaHUE KYIbTYPbl BBIYMCIUTEIBHBIX U Tpa@UuecKux
JICHCTBUH.

JIOTAPUOMHUYECKAA ®YHKIIUA

14

Jlorapugmsl. CpoiictBa norapudmoB. JlecsTUUHBIE H
HaTypaybHble Jorapudmsl. Jlorapupmudeckas QyHkims, eé
cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHEHHUS.
Jlorapugmuueckue HepaBeHCTBA.

Ilpeomemmnuvie yenu:

— BBEJCHME MTOHATHS JIorapudma uncia;

— H3y4YeHHE CBOMCTB JIOTapu(pMOB;

— TMpPUMEHEHHUE CBOMCTB JIOTapu(MOB U OCHOBHOIO JIOTapHU(PMHUUECKOTO
TOXKJECTBA  JUIsl  YINPOILEHUS  JIOTapU(MUUYECKUX  BbIpAKEHHM
BBIYHCIICHUSIX;
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BBEJICHUE TIOHATHH JECITUYHOTO M HATYPaJIbHOTO Jorapupma;
npuMeHeHue (GopMyIbl mepexoa Jiorapudma K IpyroMmy OCHOBAHHUIO
JUIs BBIYMCIICHUS JIOTapr(PMOB YHCEN C JIIOOBIMU OCHOBAHUSAMU (TIpH
HCII0JIb30BAHNHU BBIUHCIUTEIBHON TEXHUKN);

BBEJICHUE TOHATHUS Jorapu(MUUecKoil (QpyHKIMH, U3ydeHHE CBOHCTB
norapugmMuueckoi (yHKINHU U TOcTpoeHue eé rpaduka;

o0y4eHune peuIeHnIo Jorapu(pMUIeCKuX ypaBHEHUH, HEPAaBEHCTB U UX
CHCTEM AaHAIUTHYECKUMH M TpaUyecKMMHU METOJaMH, HaXO0XKICHHIO
TOYHBIX U TPUOIMKEHHBIX 3HAUCHUI KOPHEH ypaBHEHUIA.

Memanpeomemmnuie yenu:

pacuiMpeHre BBIYMCIMTEIBHOTO armmapara 3a CY€T IPUMCHCHUs
CBOWCTB JiorapudMoB (3aMEHa BBIUYUCICHUH TMPOU3BEICHUS U
YaCTHOTO CTETICHEH Ha BBIYMCIICHUS CYMM M Pa3HOCTEH MOKa3aTelei
cTerneHen);

00y4YeHHE MOJEIIMPOBAHUIO PEATBbHBIX MPOIECCOB, MPOTEKAIIUX 10
3aKOHAM  OKCIOHCHIMAIBLHOW 3aBUCHUMOCTH, M  HCCIIEJIOBAHHIO
CO3JIaHHBIX MOJIEJICH C MMOMOIIIBIO anmnapara JorapupMUpPOBAHUS;
OCO3HAaHHME B3aMMOCBS3M MATEMaTHKH CO BCEMH IpeAMETaMH
€CTECTBEHHOTO ¥ TYMaHUTaPHOTO ITUKJIOB.

Jluynocmmnowie uenu.

COBCPUICHCTBOBAHUEC BBIYHCIIMTETEHOMN KYJIbTYPBbI,

paciiupeHre CpeAcTB U METOJI0OB MpeoOpa3oBaHUN CHUMBOJBHOTO
A3BIKA;

pacHIMpeHne MPeCTaBICHUN 0 B3aUMHO OOPATHBIX JIEUCTBHSIX.

VI.

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

19

Pannannas mepa yrna. IIoBopoT TOYKHM BOKpYr Havaina
koopauHar. OnpeneneHne CUHyca, KOCHHYCa M TaHIE€HCa
yIiia. 3HaKM CHHYCa, KOCHMHYCa M TaHI€HCa. 3aBUCHUMOCTb
MEXIY CUHYCOM, KOCUHYCOM M TAHT'€HCOM OJHOT'O M TOTO ke

Ilpeomemnmnvwie uyenu:

Pa3sBUTHUC HpC,Z[CTaBJ'ICHI/Iﬁ O MaTrcMaTHKEC KaK 4YaCTu MHpOBOﬁ
KYJIBbTYpPBI, O croco0ax OIMMCAHUS HAa MaTeMaTHYECKOM SA3BIKC, B
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yrina. Tpuronomerpuueckue Toxzaecrsa. CUHyC, KOCUHYC U
TaHreHC yrioB ¢ u ~&. @opmynsl cioxeHus. CuHyc,
KOCMHYC M TaHreHc JABoiHoro yria. CHuHyC, KOCUHYC U
TaHT'€HC [T0JIOBUHHOTO yria. @opmyisl npuseneHus. Cymma
U pa3HOCTb CUHYCOB. CyMMa U pa3HOCTb KOCHHYCOB.

YaCTHOCTH B TEPMHUHAX TPUTOHOMETPUH, SIBJICHUN PEATIBHOIO MUPA;

— (opMupoBaHHE NpEACTaBICHUI O TOHATHAX TPUTOHOMETPUU Kak
MAaT€MaTHYECKUX MOJENIAX, MO3BOJIIOIIMX OIMCBIBATh IIPOLIECCHI,
n3ydaemble (pU3MKON, SKOHOMUKOHN U JPYTrUMH HAyKaMU;

— JaJbHEWIee pa3sBUTHE IIOHATUSA JEUCTBUTEJIBHOIO 4YHUCIA II0-
CPEACTBOM IIPEJICTaBICHHS B TPUTOHOMETPHUYECKON (opMme;

— (opmupoBaHre yMeHUIl ONpEeNsTh U UCCIIEI0BAaTh CBOWCTBA CUHYCA,
KOCHHYCA, TAHI'€HCA, KOTAaHI'€HCA JEHUCTBUTEIBLHOIO YUCIA, UCIIOJIb3Ys
OJIHO3HA4YHOE COOTBETCTBHE MEXAY TOYKAMU YHCIOBOM IPSAMON H
TOYKaMU OKPYKHOCTH;

— o00ydyeHME€ NPUMEHEHHUI0O TPUTOHOMETPUUECKUX TOXKJIECTB IpuU
BBIUUCIICHUSX, MTPEOOPA30BAHUAX TPUTOHOMETPHUYECKUX BBIPAKECHHIA,
peuIeHuH  IPOCTEUIINX  TPUTOHOMETPUYECKUX  YPABHEHUH, C
HCIOJIb30BAHUEM JIOKA3aTCIIBHBIX PACCYKICHUN.

Memanpeomemmnuie yenu:

— pPa3BUTHE YMEHUH CaMOCTOATENIbHO OMNPENEATh LEIN AEATeIbHOCTU
[0 YCBOGHHIO U NPUMEHEHUIO 3HAHUW TPUTOHOMETPUM Kak
MaTeMaTUYECKON MOJEIIH pealIbHOM AEHCTBUTEILHOCTH;

— (¢opmMupoBaHHE HABBHIKOB y4e€OHO-UCCIIEOBATEIBCKON AESITENbHOCTH,
TOTOBHOCTH K TIOMCKY PEIIEHUS IPAKTUYECKUX 3a/1a4;

— Ppa3BUTHE YMEHHMM OpPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX
nH(OpMaLIUY, KPUTUYECKH OIICHHBATh MOMYYEHHYIO HH(OpMaIHIo,
MIPUMEHSATH €€ B CBOEH JIEATEIILHOCTH.

Jluynocmmnvwie uenu.

— (dopMHUpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAaKTUKHU;

— Pa3BUTHC TOTOBHOCTHU YyYalIUXCA K CaMOCTOSITEIIbHOMN TBOp‘—IGCKOﬁ
NeSTeTbHOCTH;

— (opMHpOBAaHKWE HABBIKOB COTPYJAHHYECTBA B TIpolecce y4eOHOMH,
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y4eOHO-HMCCIIe0BATENHCKOM, OOIIECTBEHHON AESITETLHOCTH.

VII.

TPUT'OHOMETPUYECKUE YPABHEHUSA

14

Vpasuenue COSX=3a  Vpapuenue SINX=a  Vpapuenue

tgx=a . PelieHne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpeomemmnuie yenu:

Memanpeomemnmnuie yenu:

Jluunocmmuoie uenu.

BBEJICHUE TIOHATHI arcsin a, arccos a, arctg a;

BbIBOA  (OpMyNT  KOpPHEH  MNPOCTEHIIUX  TPUTOHOMETPUUYECKUX
YpaBHEHMUI;

o0y4yeHHe PEIICHUI0 TPUTOHOMETPUUECKUX YPABHEHHM, CBOISLIUXCS
K aireOpandeckuM, peHIeHUI0 OJHOPOAHBIX OTHOCHTEIHHO CHHYCA U
KOCHHYCa YpaBHEHHIA;

oOyueHHEe pEeUICHUI0 TPUTOHOMETPUUYECKUX YpaBHEHHH MeToAaMu
3aMEHbI HEM3BECTHOTO U PA3JI0KEHHSI HA MHOKUTEIH;

3HAKOMCTBO C METOJIOM OIIEHKM MHOKECTBa 3HAUYEHUU JIEBOH H
MpaBoii YacTel TPUTOHOMETPUUECKOTO YPABHEHHUS.

pacuIMpeHre CpeJICTB MOJCIMPOBAHUS PEATbHBIX IPOIECCOB U
SIBJICHHI,

dbopmupoBaHre NPUEMOB TEepexoja OT AaHAIUTHYECKOM K Trpa-
(uyeckoil MosIeTN U 00pPaTHO;

pa3BUTHE AITOPUTMHUYECKOTO U JIOTHYECKOTO MBIIIJICHUS;
COBEPIIICHCTBOBAHUE TMPUEMOB TOYHBIX W NPUOTUKEHHBIX BHI-
YHCICHUH;

3HAKOMCTBO C MAaT€MAaTHUUYECKHUM TOJIKOBAHUEM TIOHSATUSA TIEpH-
OJIMYHOCTH, UMEIOIIEr0 BAXKHOE MUPOBO33PEHUYECKOE 3HAUCHNUE;
3HAKOMCTBO C (DU3WYECKUMH  SBJICHHSIMHU, OIKUCHIBAEMBIMU C
TTOMOIIIbIO TPUTOHOMETPHUUECKUX YPAaBHEHUH.

COBCPUHICHCTBOBAHUC HABBIKOB CAMOKOHTPOJIA,
Pa3BUTHC BBIYHCIUTENLHON U ajr OpHTMH‘lCCKOﬁ KYJIBTYPBI;
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— Pa3sBUTHE TBOPYECKOM WHUIMATUBBI, MCCIECIOBATEIbCKUX YMEHHUH,

CaMOKPUTUYHOCTH.
VIl TIOBTOPEHUE 12
Pemenne 3aganuii Ha mpeoOpa3oBaHUE  CTENEHHBIX,
NOKa3aTeIbHBIX, JOTapU(PMHUUECKIX U TPUTOHOMETPUUYECKIX Ilpeomemmnuvie yenu:
BBIPAKCHUI. Pewenne IIPOCTEUIINX JIMHEUHBIX,
KBaJPAaTHBIX,  UPPALMOHAIBHBIX,  TOKA3aTeJIbHBIX U — YMCTDb peIliaTh 3a/iaHiA THIIA 1,2,3,5,6,7, 9,12 n 17 m3 ITEMO
norapuMuUecKux ypaBHeHUH. Perienue 3amad Ha 4acTu U EI'3 (basosiit yposetip);
JI0JIY, pELIEHHE 3a/1a4 Ha IPOLIEHTHI.
Memanpeomemnmnuie yenu:
— yYMEHHE CaMOCTOSTEIBHO OIPEEIISATH eI CBOETO 00YyUEHHsI, CTABUTH
1 GopMyIMpoOBaTh s ce0sl HOBBIE 331a4M B yué0e 1 mo3HaBaTeIbHON
NEeSTeIbHOCTH,  pa3BUBaTb  MOTHBBl M HMHTEpPEChl  CBOEH
M03HABATEILHON JIEITCILHOCTH;
— YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh IYTH JTOCTHXKEHUS LEJeH, B
TOM YHCJIE aAJIbTEPHATHBHBIE, OCO3HAHHO BBHIOMpaATh Hambosee
3¢ heKTHBHBIC CTIOCOOBI PEIICHHSI YICOHBIX M IO3HABATEIHHBIX 3a/1a4;
— Ppa3BUTHE YMEHHUH CaMOCTOSITEIBHO OCYILECTBIISITh, KOHTPOJIUPOBAThH
U KOPpPEeKTHpOBaTh  JEHCTBHs B  mporecce  0000meHus,
CUCTEMAaTH3allMM U PacCIIMPEHMs] 3HAHUM, MOJyYEHHBIX B OCHOBHOMU
LIKOJIE;
— (opmupoBaHue YMEHUH CaMOCTOSITENIbHO OCYILIECTBIISTD,
KOHTPOJIMPOBaTh M KOPPEKTUPOBAaTh CBOKO JIEATEIBHOCTh IIPH
BBIIIOJTHEHUH 3aJaHUH.
Juunocmnuvle yenu:
— (opMupOBaHHE OCHOB CAMOBOCIMTAHHS B IPOLECCE BBITOJIHEHUS
paboT pa3HOTro YPOBHS CIIOKHOCTH;
— pa3BUTHE  TBOPYECKHUX  CIIOCOOHOCTEHW, WHTYUIMH, HAaBBIKOB
CaMOCTOSATEJIbHON JEeSITENbHOCTH.
HUTOI'O 102
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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 11 kaacc

Ne I'maBa/ Conepxxanne MaTepuaJia Koua-Bo | ean o0yuenust
IL/11. 4acoB
l. TPUT'OHOMETPUYECKHUE ®YHKIINU 14

O6nactb  ompeneneHuss W MHOXECTBO  3HAYEHUU
TpUTrOHOMETpUYECKHX (yHKUUNA. YETHOCTH, HEUYETHOCTB,
NEPUOIMYHOCTh TPUTOHOMETpHUecKuX ¢yHkuuii. CBoiicTBa
byspm Y = COSX
y =sinx

n e¢ rpadux. CpoiicTBa (QYHKIUHU

= tgx

u eé rpaduk. CeoiictBa dyHkumn Y u eé

rpadux. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUU.

IIpeomemmnvie yenu:

BBEJICHUE TIOHATUS TPUTOHOMETPUUECKON (PYHKIINH;

dbopMupoBaHMEe YMEHUH HAXOJUTh O0JIACTH ONpeAeNiCHUS WU
MHO>KECTBO 3HAUEHUU TPUTOHOMETPUUYECKUX (PYHKIIMIA;

oOydeHHe HCCIEIOBAaHUIO TPUTOHOMETPHUUYECKUX (YHKIHMH Ha
YETHOCTh ¥ HEYETHOCTh U HAXOXKJICHUIO Nieproaa (pyHKINU;

u3ydenue cBoiicts Gyukuuit Y — COSX Y= sin x Y= tgx Y= ctgx ,

o0yuyeHHe MOCTPOEHUIO IrpapuKOB (PYHKIMNA U MPUMEHEHHUIO CBOWCTB
(GYHKIWH TpU pelIeHN YpaBHEHHU U HEPaBEHCTB.

O3HAKOMJICHHE C OOPAaTHBIMU TPUTOHOMETPUUYECKHUMH (DYHKIMSIMH, UX
CBOWCTBaMH U Tpa(UKaMH.

Memanpeomemmnuie yenu:

3HaAaKOMCTBO C MAaTEMATHYCCKHUM TOJIKOBAaHUEM IOHATHA
NEpUOANIHOCTHU, UMCHOIIICTO BA’)KHOC MUPOBO33PCHUYCCKOC 3HAUCHUC,

3HAKOMCTBO C (U3WYECKUMHU SBICHUSMH, OMNHCHIBAEMBIMU C
MTOMOIIBI0 TPUTOHOMETPUUECKUX (PYHKIIHIA;

3HAKOMCTBO C CHHYCOMJOW Kak TrpaukoM TapMOHUYECKUX
KoJIeOaHMii;

3HAKOMCTBO c dbopmynamu, MTO3BOJISIOIIMMU HaXOIUTh

npubmkénneie 3aadenus SINX y COSX ¢ omonp0 MHOTOYIEHOB.

Jluunocmmuoie uenu.

pacIupeHuc Hpe,Z[CTaBJICHI/Iﬁ O B3aMMHO 06paTHLIX Ilel‘;ICTBI/ISIX;
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pa3BUTHE BBIYMCIUTEIBHOM,
KYJbTYpBI,

pa3BUTHE TBOPYECKONW HWHULIMATHUBBI, HCCIENOBATEIbCKUX YMEHU,
CaMOKPUTUYHOCTH.

AITOPUTMUYECKOW U rpaduueckoit

IMPON3BOJHASA U EE TEOMETPHYECKUI
CMBICJ

16

[IpousBonnas. [IpousBogHas crenennoi pynkuuu. [IpaBuna

muddepeHIpOBaAHUS. [IpousBoaHbIC HEKOTOPBIX
aneMeHTapHbIX  (pyHknmid.  ['eomerpuueckuii  cMbICT
IIPOU3BOJHOM.

Ilpeomemmnuvie yenu:

3aBepiicHre (HOPMHUPOBAHMS IPEJICTABICHHUS O IPEaec YHUCIOBOM
[1OCJIEI0BATEILHOCTH;

3HAaKOMCTBO C TMIOHATHSMH Tpejieia (QYHKIMH B TOYKE W Ha
OECKOHEYHOCTH, ¥ aCUMITOTaMH Trpaduka QyHKIUH, CO CBOWCTBAMH
peaesioB (pyHKITHIA,

(dbopMupoBaHre TrpapUUecKOro IMPEACTAaBICHUS O HEMPEPHIBHOCTH
GbyHKIUY;

00y4eHHe BBISBICHUIO HEMIPEPBIBHBIX (DYHKIIHIA C OMOPOH Ha orpene-
JICHHE HEeNPEPHIBHOCTH (DYHKIIMHU (B TOUKE; HA UHTEPBAJE);
3HAaKOMCTBO C TIIOHSTHEM IPOU3BOAHON (YHKIIMM B TOYKE U €€
(PU3HYECKUM CMBICIIOM;

dbopMUpoBaHHE HAYaNIbHBIX YMEHUH HAXOJUTh MPOU3BOJHBIC
ANIEMEHTapHBIX (PYHKIUN HA OCHOBE OIpEeIeIeHHs] POU3BOIHOM;
BNIajieHHe MpaBuiamMu quddepeHInpoBaHUS CyMMBbI, TPOU3BEICHUS U
YaCTHOTO JBYX (DYHKUHMM, BBIHECEHUS TMOCTOSHHOTO MHOMHUTENS 3a
3HAK MPOU3BOIHOM;

3HAKOMCTBO ¢ JauddepeHiupoBaHreM CIOXKHOM  (yHKIUU U
MIPaBHJIOM HAaXOXKJIEHUSI IPOU3BOJHON 00paTHON (YHKITUH;

oOydeHHe HCMONb30BaHUIO (OPMYIbl MPOU3BOJHON  CTENEHHOM

byHKIIU (x)=x? JUIs 1I000T0 eMCTBUTENIBHOTO YHCIA P,
¢dbopMHpOBaHHE YMEHHUS HaXOIUTh MPOM3BOJIHBIE 3JIEMEHTAPHBIX
GbyHKIHi;

3HaKOMCTBO C T'€OMETPHYECKHM CMBICIOM IPOU3BOAHOM, o0ydyeHue
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Memanpeomemnuwle yenu:

Juunocmmuwvie uenu.

COCTABJICHUIO YpaBHEHUS KacaTeIbHOM K rpaduky (QYHKIUH B
3aJJaHHOU TOYKE.

UCIOJb30BaHUE  (PMU3UYECKOTO  CMBICIA  TPOM3BOIHOW IS
OTIpPEICJICHUS] CKOPOCTH JIBIDKCHHSI MaTePUAIIbHOW TOYKU B JIAHHBIH
MOMEHT BPEMCHH;

YCTAaHOBJICHUE CBSI3M MEXIY 3HAYEHUEM IPOU3BOAHON (QYHKIUH B
JAaHHOW TOYKE W TAHTEHCOM YIJia KacaTelbHOW, MPOBEAEHHOW K
rpa¢uky GyHKIIUU B TaHHON TOYKE;

(dbopMHpoBaHUE TOHATHSA TIpejieia IOCIeOBATSIIEHOCTH IO CH

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

BOCIIUTAHHME TATPUOTH3MA, TOPJOCTH 3a CBOIO PoamHy Ha mpumepe
KU3HA M JIeATEIHHOCTH OTCUYCCTBEHHBIX YUEHBIX — MAaTEMATHKOB
(JIobauesckuit H.I1.);

pa3BUTHE a0CTPAKTHOTO MBIIUICHUS, (P)OPMUPOBAHHE MPEACTABICHUI
0 OSCKOHEUHO OOJIBIINX U 0ECKOHEYHO MAJIBIX BEJIMYMHAX;

pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSTEILHON JIeITEILHOCTH.

HUHTYUIIUUH, HAaBBIKOB

IMPUMEHEHME ITPOU3BOJHOM K
HCCJEJOBAHUIO ®YHKIINN

12

Bospactanne u  yObiBaHue  (QYHKIUH. OKCTPEMYMBI
¢yukuuu. I[lpumeHeHHe NPOU3BOAHONM K IOCTPOCHHIO
rpadgukoB ¢pyHkuuii. Hanbosnpiiee 1 HauMeHblIlIee 3HaYCHUS
¢yukuuu. Beimykiocts rpaduka GyHKIMH, TOUKH Nepernoa.

Ilpeomemmnuwie yenu:

o0y4yeHue MpPUMEHEHHIO JOCTATOYHBIX YCIOBUI BO3pacTaHui H
yOBIBaHUS JUIsl HAXO0XKJIEHHS TPOMEXYTKOB MOHOTOHHOCTH (DYHKIIMH;
3HAaKOMCTBO €  TOHSATHAMHM  TOYEK OJKCTpeMyMmMa  (yHKIHUH,
CTallMOHAPHBIX M KPUTHYECKUX TOYEK, C HEOOXOAUMBIMH H
JOCTaTOYHBIMHU YCJIOBUSIMH SKCTpeMyMa (pyHKIIUH;
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— 00yuyeHHe NOUCKY (BBIYMCICHHIO) TOYEK dKCTpeMyMa (PYHKIIUH;

— o0y4eHHE HAxXOXICHHIO HAMOONIBIIET0 W HAUMEHBIIETO 3HAYCHUH
(YHKIIMH ¢ TTIOMOIIBIO TPOU3BOTHOIM;

— 3HAKOMCTBO C TMIOHSITHEM BTOpPOHM TNPOU3BOJHONW (yHKIMH u €€
(hU3HYECKUM CMBICIIOM;

— IPUMEHEHUEe anmnapara BTOPOM IPOU3BOJHOM I HAXOXKICHUS
WHTEPBAJIOB BBITYKJIOCTH M TOYEK Tepernda (yHKINU;

— (dopmupoBanue ymeHHs CTPOUTH rpaduku (PyHKUUH-MHOTOUIICHOB C
IIOMOILBIO IIEPBOM MPOU3BOJIHON U BTOPOU NIPOU3BOIHOM.

Memanpeomemmnuie yenu:

— (¢opmupoBaHue MpeAcTaBIeHU 00 SKCTpeMallbHBIX 3a/1a4ax (3a1adax
Ha ONTHMU3AIINIO) B HAyKe, SKOHOMHKE, IPOU3BOJICTBE;

— o0ydyeHwe  MeTofaM  pelIeHUs  3aJad  Ha  HAXOXJCHUE
MHOTOYTOJIbHUKOB ~ HauOoJbIIeH  TUIOMIAAW,  BIHCAHHBIX B
OKPY>KHOCTb;

— o0ydeHHe METOJaM pelIeHMs 3a7ad Ha HaXOXKIACHHE BBICOTHI KOHYCa
HauOoJbIIer0 00bEMa, BHMCAHHOTO B chepy 3aJaHHOTO paauyca;

— o0ydyeHue MeTOoAaM peUIeHHs NPUKIATHBIX 3a/lad, CBSI3aHHBIX C
HCCIIeIOBaHNEM XapaKTEPHUCTUK MPOIIECCOB, MPOTEKAIONINX B (DU3HKE,
OMOJIOTUN, XUMHUHU, SKOHOMHUKE U HHTEPIPETUPOBATH IOITy4YECHHBIE
pe3yNbTaThl.

Jluunocmmuowie uenu.

— BOCHMTaHHE MAaTPUOTU3Ma, TOPAOCTH 3a CBOWO PoauHy Ha mpumepe
KU3HU U JIEATEIIBHOCTH OTEYECTBEHHBIX YYEHBIX — MAaTE€MaTHKOB
(YeoObmues I1.J1.);

— pa3BUTHE aHAJIMTUYECKHUX CIIOCOOHOCTEM W MHTYUIMHM B XOJe€
penieHus 3a/1a4y Ha ONTHMH3ALHNIO;

— pa3BUTHE BBIYHUCIUTENBHOHN, aJlrOPUTMUYECKOM U rpaduueckoi
KYJbTYPBI.
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HNHTET'PAJI

10

[TepBooOpasnasi. IlpaBuna HaxoXICHHS MEPBOOOPA3HBIX.
Iliomane  KpUBOJMHEWHOW  TpameUMHM W UHTErpall.
[IpuMeHeHHEe TPOU3BOAHOM M HHTErpajla K pPELICHUIO
MPAKTUYECKUX 3a]1a4.

Ilpeomemmnuvie yenu:

03HAaKOMJICHHE C MOHSTHEM IMEePBOOOpPa3HON, 00yueHUE HAXOXKIICHUIO
MepBOOOPA3HOM JIsi CTEIIEHHON U TPUTOHOMETPUYECKUX (PYHKIIUIA;
O3HAKOMJICHHE C TIOHSATHEM MHTETPUPOBAaHUS U  OOy4YeHHE
NPUMEHEHUIO  TIPaBWJI  HUHTETPUPOBAHUA  TMPU  HAXOKIACHHUU
MepBOOOPA3HBIX;

(hopMupOBaHHE MOHATHS KPUBOJIMHEHHOM Tpaneiu, 03HaKOMJICHHE C
MOHATHEM OINpPEeAENEHHOrO0 HHTErpaja, OOy4YeHHE BBIUMCICHUIO
IJIOLI[AIM KPUBOJIMHEWHON Tpaneuu B MPOCTEHIIUX CIydasiX.

Memanpeomemnmnuie yenu:

BBISIBJICHHE  (UTYp, OTPAaHUYCHHBIX
HaxO0>KJICHHUE IUIOIIAIel ATUX QuUryp;
MPUMEHEHUE WHTETPAJIOB I BBIBOJA (OPMYJIbI 00bEMA HAKIOHHOM
MIPU3MBI, TUPAMUJIbI, KOHYCA;

MIPUMEHEHHUE UHTETPAJIOB IS pelieHus (PU3NIeCcKuX 3a/1a4;

pelieHue 3a1a4 Ha JIBJKEHHE ¢ TPUMEHEHUEM MHTETPAJIOB.

JaHHbIMHA JIMHUAMMU, nu

Jluunocmmuoie uenu.

Pa3sBUTHUC BBIYHCIIMTEILHOMN U aHFOpHTMquCKOﬁ KYJBTYPBI;
pacIupeHuc Hpe,[[CTaBJ'ICHI/Iﬁ O B3aMMHO O6paTHBIX JIENCTBUSX.

KOMBHHATOPHKA.

IIpaBuno mpoussenenusd. llepecranoBku. Pasmemenus.

Coueranug u ux csoiictsa. bunom Herotona.

Ilpeomemmnuvie yenu:

OBJIaJICHHE OJTHUM U3 OCHOBHBIX CPEJCTB MOJICUETa YUCIIA Pa3IUUYHbIX
coeTuHEeHNH (KOMOMHATOPHBIM MIPABUIIOM MPOU3BECHMUS);
3HAKOMCTBO C IEPBbIM BHJIOM COE€AMHEHUI — MepeCTaHOBKAMU;
JEMOHCTpallMsl TPUMEHEHUsl TpaBWiia TMPOU3BEICHHS IPU BBIBOJE
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(hopMyITBI YMCIIa IEPECTAHOBOK U3 N AJIIEMEHTOB;
— BJAJCHUE MOHATHEM pa3MelleHUus M3 M 3JIEeMEHTOB Mo N. 3HaTh

n
(bopMyIy IS BEIYMCICHUS An . YHUCJIA Pa3MEILCHUI U3 M 2JIEMEHTOB
10 N, yMETh IPUMEHATH €€ IPU PELICHUY 3a]1a4;
— BIIAJICHUE TOHATUEM COYETaHUI 0e3 MOBTOPEHUH U3 M 3JEMEHTOB 110

n
n. 3HaHue GOPMYIBI JUISI BBIYUCICHUS M - YUCIA BCEBO3MOXKHBIX

COYETaHMM M3 M D3JIEMEHTOB II0 N, YMEHHE IPUMEHATH €€ IpHU
pELIeHNH 3a/1a4;

— yMEHHE pacKIaJabIBaTh CTeNeHb OMHOMa 1o ¢opmyne HprotoHa npu
HAaXOXJICHHH OMHOMHAJIBHBIX  KOX(PQPHUIMEHTOB C  IOMOIIBIO
TpeyronbHuka Ilackans. [lpumeHSATH NOIy4YEHHbIE 3HAHUS NpU
peLIeHUH 3aad.

Memanpeomemmnuie yenu:

— 3HAKOMCTBO C POKJEHHEM KOMOMHATOPUKH KaK HAayKH, [T03BOJISAIOIECH
aHAJIM3UPOBATh FOJIOBOJIOMKH U a3apTHBIE UTPHI;

— IpUMEHEHHE KOMOMHATOPHBIX METOAOB B CTaTHCTUKE, TIEHETHUKE,
JMHTBUCTHKE, TPU PELICHUH TPAHCIOPTHBIX 337ay, IPU CO3/AaHUU U
JeKOUpOBaHUs NIM(POB, B UHPOPMATUKE U JIP.

Jluunocmmuowie uenu.

— Ppa3BUTHE aHATUTUYECKUX CIIOCOOHOCTEH U MHTYULIUU;
— MHTETPUpPOBaHWE B JIMYHBI ONBIT HOBOW, B TOM 4YHCIE
CaMOCTOSITEJIbHO MOJTY4Y€HHON HHpOpMaIIH.

VI.

3JEMEHTHI TEOPUU BEPOSITHOCTEHN

CoObrtust. KomOunamum coObiTuii. IIpoTHBOMONOXHOE
coObiTHe. BepositHOCTh coObITHA. CllOKEHHE BEPOSATHOCTEN.
HeszaBucumplie  coObITHSA. YMHOXEHHE  BEPOSITHOCTEH.
Craructuueckasi BEpOSITHOCTb.

Ilpeomemmnoie yenu:

— 3HAaKOMCTBO C pAa3JIMYHBIMU BHJAMHU COOBITUH, KOMOWHAIUAMU
COOBITHUI;

— BBEACHHME TIOHATHUSA BEPOSTHOCTU COOBITHS (B  KJIACCUYECKOM
MOHMUMaHWKM) W OOyYeHHE HaXOXKJICHHUIO BEPOSITHOCTH CIIy4alHOTro
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COOBITHS C OUYEBUIHBIMU OJIATONIPUATCTBYIONUMH HCXOIaMU;

— 3HAKOMCTBO C TEOPEMOW O BEPOSTHOCTU CYMMBI JBYX HECOBMECTHBIX
COOBITHII W €€ TPUMEHEHHEM, B YAaCTHOCTH TPU HAXOXKICHHUH
BEPOSTHOCTH MPOTUBOIIOJIOKHOTO COOBITHS;

— 3HAKOMCTBO C TEOPEMOH O BEPOSITHOCTH CYMMBI JIBYX ITPOU3BOJIBHBIX
COOBITHIA;

— HWHTYUTHBHOE BBEJICHUE IMOHSATHUS HE3aBUCUMBIX COOBITHIA;

— 00yuyeHHE HaXOXXKJCHHIO BEPOSTHOCTH IMPOU3BENEHHs JHOO0ro ymcia
HE3aBHCHMBIX B COBOKYITHOCTH COOBITHH;

— 3HaKOMCTBO ¢ Qopmynoii bepHymiu, pgaromeid BO3MOXHOCTH
HaxOJHUTh BEPOSATHOCTh PAa3HOOOPA3HBIX KOMOWHAIMN COOBITHII B
CepUSX OJHOTHUITHBIX OIBITOB, B KaXJIOM M3 KOTOPBIX (UKCHPYEMOE
coObITHE MO0 MPOUCXOAUT, JINOO HE IPOUCXOUT.

Memanpeomemmvie yenu:

— YMCHHE BBIYHCIISATH BEPOSATHOCTH COOBITHI B pEATbHOH KU3HU;

— (¢opmupoBaHUE TPEICTABICHUN 0 METOIaX 00padOTKH HH(POPMAIIHH.

JIuunocmmuuie yenu:

— (opMupoBaHHE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO HayKH;

— BOCIIMTaHUE MAaTPUOTHU3Ma, FOPAOCTH 3a cBOK PomuHy Ha npumepe
KU3HU U JICSITEIIbBHOCTH OTEUYECTBEHHBIX YUYEHBIX — MaTEMaTHUKOB
(MapxoB A.A., JlanynoB A.M., KommoropoB A.H., Xunuun A.4.,
I'uenenko b.B. );

— pa3BUTHE CHOCOOHOCTHM W TOTOBHOCTH BECTH [HAJOr C JPYTUMHU
JIOAbMH B NMPOIIECCE COBMECTHOM J1€ATEIbHOCTH.

VII.

CTATUCTUKA

Cnyyvaitnble BenuuuHbl. LleHTpanbHble TeHIeHUUU. Mepbl
pasbpoca.

Ilpeomemmnoie yenu:

— (GopMHUpOBaHHE TOHATHUS CIy4alHON BEJIMYMHBI, MPEIACTaBICHUS O
pacnpeneneHn 3HAaYeHUH AUCKPETHOM CIIy4ailHOM BEJIMYMHBI B BUJE
YaCTOTHOM TaOJIUIIEL;

— BBEJICHHE TIOHATHS TEHEPATbHOW COBOKYIMHOCTH U  BBIOOPKH,
JIEMOHCTpAIMSI TPUMEPOB PENPE3CHTATUBHBIX BHIOOPOK 3HAYCHUU
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CIIy4aiHOW BEJINYUHBI;

dbopMupoBaHHE TPEACTABICHUH 00 OCHOBHBIX IIEHTPAIbHBIX
TEHJCHUHUAX: MOJAE, MEIUaHe, CPEAHEe W YMEHHs UX HAXOAWUTh B
y4eOHBIX BBIOOPKaX;

oOyueHHe MpEeACTABICHUN O MAaTEMATHYECKOM OXHIAHUU U YMCHHM
BBIYUCIIATH MAaTEMATHYECKOE OKHUJAHUE CIIyYalHOW BEIMYHMHBI C
KOHEUYHBIM YHCJIOM 3HAYCHUN;

BBEJICHUE OCHOBHBIX Mep pa30poca 3HAYCHHN CIyYailiHON BEJIMYUHBI:
pa3max, OTKJIOHEHUE OT CPEAHETO, TUCIIEPCHIO.

Memanpeomemmnuwie yenu:

paclIupeHre CPEACTB MOJEIUPOBAHUS pEAJbHBIX IPOLECCOB U
SIBJICHHI,

3HAKOMCTBO C IPUMEHEHHWEM 3HAHUM O CIIy4alHbIX BEJIWYMHAX B
pELIEHNHU TPaKTUKO-OPUEHTUPOBAHHBIX 3aa4.

Jluunocmmuote uenu.

pacimpeHue npeACcTaBICHUH O YUCIOBBIX MHOKECTBAX;

pa3BUTHE TOTOBHOCTH K CaMOOOpPa3OBaHUIO Ha MPOTSDKCHUU BCEH
’KM3HHU, KaK YCJIOBHUIO YCIICIITHOTO JIOCTHKEHHS TOCTABICHHBIX IEIeiH
B BBIOpaHHOM cdepe 1esTeIbHOCTH.

VIII.

SAK/IIOYUTEJIBHOE TITOBTOPEHHME KYPCA
AJITEBPbI n HAYAJI AHAJIN3A TP
HOATOTOBKE K UTOIOBOM ATTECTAIIAM IO
MATEMATHKE

24

Pemenue npocrenmmx JTMHENHBIX, KBAIPATHBIX,
parroHaIbHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX
HEpaBEeHCTB. UTeHue rpaukoB 3aBUCUMOCTEHH,
WHTEpIpeTanysi UHPOpMAIIH, IPEICTABICHHON HA HUX,
yYMEHHUe JenaTh BeIBOJbL. MHTepperanus nadopmanuu,

Ilpeomemmnvie yenu:

yMeThb pemarb 3aaanus tuna: 1, 2, 3,5, 7,9, 10, 11, 12, 14, 17 u3
nemoHcTpannonHoi Bepcuu (JJEMO) EI'D (6a30Bblit ypOBEHbB);
BIIAJIETh METOJIaMU pelieHnit 3ananuit Tuna: 18, 19, 20.
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IIPEICTABJIICHHON Ha JUarpaMMax U yMEHHE J1€J1aTh BBIBOJBI.
Oynxun. Cpoiicta ¢pynkuuid. I'paduku pyHkunit
I'eomerprueckuii 1 GpU3NYECKHUIA CMBICIT TPOU3BOIHOM.
[Ipumenenne NPOU3BOJHON K HCCICIOBAHUIO (DYHKIHIA.
Pemwenne 3amau Ha Temy: «lloHsATHE BEpPOSTHOCTH.
IIpakTueckue 3amadyM Ha BBIYMCICHHE BEPOSITHOCTEM.
[Ipocreiimme  mpaBuma ©u  (GOpMyJbl  BBIYHCICHHA
BEpOSTHOCTEW». Perienue 3a1a4 Ha BBIYUCIICHHUE 110 JTaHHBIM
dopmynam. JleHCTBUTENBbHBIE YHCIA W KOOpAWHATHAS
npsMasi. Pemienue 3a1a4 Ha BRIOOpP BEpPHOTO BBICKA3bIBAHUS
[0 JaHHBIM YCJIOBMAM 3anaHus. l[lo3unumonHas 3anuce
4Yucia, IHPU3HAKK  JI€IMMOCTHM  HATYPAIbHBIX  YHUCE.
DOnemMeHTbl KOMOMHATOPUKH B perieHuu 3aaad. [locrpoenune
Y UCCJIEIOBAHNE MATEMATHYECKUX MOJEIIEH.

Memanpeomemnuwle yenu:

Juunocmmuoie uenu:

YMEHHE CAaMOCTOSATEIBHO ONPEICIISATh [N CBOETO 00yUYCHHUsI, CTABUTh
1 GopMyIIMpOBaTh s ce0sl HOBBIC 33/1a4M B yu€0e 1 Mo3HaBaTeIbHON
NeSTeIbHOCTH,  pa3BUBaTh  MOTHBBl W HMHTEPEChl  CBOCH
MO03HABATEIBHOM IEATETLHOCTH,

YMEHHE CaMOCTOSITENIFHO IUIAHMPOBATH ITyTH JOCTIOKEHUS IeNeH, B
TOM YHCJIE aJIbTEPHATHBHBIE, OCO3HAHHO BBIOMpATh HamboIee
3¢ dexTuBHBIC CITIOCOOBI pelIeHNs YIeOHBIX U ITO3HABATEIBHBIX 3a/1a4;
pa3BUTHE YMEHUI CaMOCTOSTEIBHO OCYIIECTBIIATH, KOHTPOJIHPOBATH
U KOPPEKTHpOBaTh  JEHCTBHS B  mpolecce  000O0UICHHMS,
CHCTEMAaTH3allud U PACIIUPEHUsS] 3HAHWH, MMOJYYCHHBIX B OCHOBHOM
IKOJIC;

(dbopmupoBaHue YMEHUI
KOHTPOJIUPOBaTh U KOPPEKTHPOBATH
BBITTOJIHCHUH 3a]IaHHIA;

CaMOCTOATCIBHO OCYIICCTBIIATD,
CBOIO JCATCIBHOCTL IIPpH

(bopMHpOBaHHE OCHOB CAMOBOCHHUTAHUS B IPOLECCE BBINOJIHEHUS
paloT pa3HOro ypoBHS CIOXKHOCTH;
pa3BUTHE  TBOPYECKUX  CHOCOOHOCTEH,
CaMOCTOSITEJIbHOM 1E€ATENbHOCTH.

HWHTYUIIUHU, HAaBBIKOB

UTOT'O

102

I'eomeTpus, 10 kaace

Ne I'naBa/ Conep:kaHue MaTepuaJa Kou-Bo | llesin 00yueHus
IL./11. 4acoB
I. | TOBTOPEHME. BBEAEHUE B IPEJIMET 10

TpeyronpHuKH, KJ1accupuKanus TPEYrOJIbHUKOB,
3aMedareiabHble JIMHHM W TOYKHM B  TPEYrOJIbHHKE.
PaBHOOeIpeHHBIE UM PaBHOCTOPOHHUHN TPEYroJbHUKH HX

Ilpeomemmnoie yenu:

CUCTEMaTH3alusl 3HAaHUM O TPEYroJbHHUKAaX, NMPUMEHEHHE CBOMCTB
MeraH, OMCCEKTPHUC, BBICOT JUJIsl pEeLIeHUs 3a/1a4;
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cBoiictBa. OKpYKHOCTb, BIIMCAaHHas B TPEYrOJbHUK,
OKPY>KHOCTb, OITMCaHHAasI OKOJIO TPEYrOJIbHUKA.
PaBenctBo u mnomoOue TpeyronbHUKOB. CpenHss JMHUSA

TPEYTOJIbHUKA. [IpsimoyrosbHbIE TPEYTOJIbHUKHU.
Tpuronomerpuueckue (yHKIHU OCTphIX yrioB. I[lmomians
TPEYTOJIbHUKA.

YeThIpEXyroabHUKH, KIacCU(UKALUS YEThIPEXYTOILHUKOB,
CBOMCTBA U IIPU3HAKHU IIapajlienorpamma, npsMoyroJbHUKA,
KBajpara, poM0Oa. Tpaneuus, cpeHss TUHUS TPAICLIUHU.
OKpy»XHOCTb, BIIMCAHHAs B YETBIPEXYTOJIbHHUK.
OKpyXHOCTb, ONHCAaHHAs OKOJO  YETHIPEXYrOJbHUKA.
DopMyIIbI IUIOMAAEH YETHIPEXYTOIbHUKOB.

OKpyXHOCTb. YTJIbl U OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO.
[Ipenmer  crepeomeTpun.  AKCHOMBI ~ CTEPEOMETPHH.
Hexkotopsle cneacTBus u3 akCuoMm.

BIIAJICHUE TIOHATHUEM <«TE€OMETPUUECKOE MECTO TOYEK», YMEHHE
NPUBOAUTH TPUMEpPHL. YMeHue (OpMYIHpOBaTh M JOKa3bIBATh
CBOWCTBA M TPHU3HAKH PABHOOEIPEHHOTO U PaBHOCTOPOHHETO
TPEYTOJIbHUKOB;

YMEHHE JI0Ka3blBaTh, YTO B TPEYTOJIBHUK MOXHO BIUCATb
€IMHCTBEHHYIO OKPY>KHOCTb M OKOJIO TPEYroJIbHHKAa MOXHO OIHMCaTh
€IMHCTBEHHYIO OKPY>KHOCTb;

yMeHue  (GopMynupoBaTh NPHU3HAKH pPaBEHCTBA U MOJ00US
TPEYrOJIbHUKOB, CBOMCTBA CPEAHEN JINHUU;

YMEHHE BbIpaXKaTb CTOPOHBI IPSIMOYTOJIBHOIO TPEYroJbHUKA Yepes3
OJIHY U3 JaHHBIX CTOPOH U OCTpPbIN YIo;

YMEHHE  BBIBOIUTH  (GOPMYNIBI  JUIS  HaXOXKICHHUS  IUIOLIAIU
TPEYTOJIbHUKOB;

yMeHue (opMmynupoBaTh CBOWCTBA M IMPHU3HAKM IMapajlienorpamma,
MPsIMOYTOJIbHHKA, KBajipaTa U poM0a;

yMEHHE BBIBOAUTH (hOPMYITY /ISl HAXOKJICHUS JUTMHBI CpeTHEH JINHUU
Tparneuuy;

yMeHue (GOpMyIUpPOBaTh YCIOBHUS, IPU KOTOPBIX OKPYXHOCTb MOKHO
BIIMCATh B YETHIPEXYTOJIBHUK U OMUCATh OKOJIO HETO;

YMEHHE BBIBOJAUTH (POPMYIIbI IIOLIAIeN MPSIMOYTOJIbHUKA, KBAJpara,
napajuiesiorpamMmma, pom0a, Tparnenuu,

yMeHue (popMynupoBaTh U 10Ka3bIBaTh TEOPEMBI O BIIMCAHHBIX yIJIaX,
o0 yriae Mexay KacaTedbHOM M XOpaoil, o0 oTpe3kax
MEePECEKAIOIINXCS XOP, O KBaIpaTe KacaTeabHONW. Y MEHHUE BBIBOJUTH
(GbopMynbl  AJIE  BBIYUCIIEHUS YIJIOB MEXAY JBYMS CEKYLIUMH,
MIPOBEIEHHBIMU U3 OJIHOM TOYKU;

YMEHHE NEepeYHCIATh OCHOBHBIE (UIYpbl B IMPOCTpPAHCTBE (TOUKA,
npsiMasi, IMJIOCKOCTh), (OpPMYIMpOBaTh AKCHOMBI 00 KX B3aUMHOM
PacrooKEeHUU M WIUIIOCTPUPOBATh 3TH aKCHOMBI NpPUMEpPAMU U3
OKpY>Karollel Cpeibl;

yMeHue (opMylIupoBaTh U JOKa3blBaTb TEOPEMY O IIJIOCKOCTH,
MPOXOJAIIEH Yepe3 NPsIMYIO U HE JIEXKAILYI0 Ha HEW TOUKY, U TEOPEMY
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O IIJIOCKOCTH, HpOXOI[HH.IGfI 4Cpe3 ABC MEPCCCKAOIMNECH IPSAMBIC.

Memanpeomemmnuie yenu:

MOATOTOBKA K MPUMEHEHUIO 3HaHUH IO TUIAHUMETPHH, TOTYYECHHBIX B
OCHOBHOI MIKOJIe, K HW3YYECHHIO CTEPEOMETPUHU, TPUTOHOMETPHH,
MaTeMaTHYeCKOro aHalln3a;

pa3BUTHE YMEHUN CaMOCTOSITENIbHO OCYLIECTBIIATH, KOHTPOJIUPOBAThH
U KOPpPeKTHUpOBaTh  JEWCTBUA B  mpoiecce  00001eHus,
CUCTeMAaTH3allMi U PaCIIMPEHUs] 3HAHUH, MOJyYEHHBIX B OCHOBHOMU
LIKOJIE;

Juunocmmuovie uenu.

CUCTEMaTU3alUs 3HAHUM 110 IUIAHUMETPHH, ITOIYYEHHBIX B OCHOBHOM
mKojne, s 3((EeKTUBHOTO OCBOCHHS Kypca CTEPEOMETPHH U
ycnemHoi noarotoBku kK EI'D o nmpoduinbHO# MaTeMaTuke;
pa3BUTHE TOTOBHOCTM K CamMOOOpa30BaHUIO Ha MPOTSHKEHUU BCeil
JKU3HM, KaK YCJIIOBHMIO YCIIEIIHOTO JOCTHKEHHSI MOCTABIICHHBIX LIEJIEH
B BBIOpaHHOM cdepe NesTeIbHOCTH

paciiupeHre NpeJCTaBIeHUd 00 aKCMOMAaTHYECKHX TIOCTPOEHUSAX
reoMeTpuy (Hay4YHOU TEOPHUH).

IMAPAJJIEJIBHOCTD IIPSIMBIX U INIOCKOCTER

16

[TapannensHOCTH
(mapasnienbHbIe
napauieIbHOCTU

MIPSIMBIX,
IpsIMBIE B

NpsIMOM ¥ IUIOCKOCTH
MPOCTPAHCTBE, TMPHU3HAK
MIPSIMBIX B MIPOCTPAHCTBE).
[TapamnenpHOCTh MpPSIMOMl W TUIOCKOCTH.  B3anmHoe
pacrosoxxeHue MPSIMBIX B MPOCTPAHCTBE.
CkpeuuBaronyecs: npsMble. YTIJIBI C COHamlpaBiICHHBIMU
cTopoHaMu. B3aummHOE  pacmonoxeHue  MpsSMBIX B
IPOCTpaHCTBE. YTrona Mexay npsaMbiMu. llapamnensHbie
mockoctd.  CBOMCTBA  MapajuieNIbHBIX — IJIOCKOCTEM.
Terpasap.  Ilapamnenenunen.  Iloctpoenune — ceueHwmit

Ilpeomemnuie yenu:

(hopMUpOBaHHE TMOHATUS MapajyIeNbHBIX NPSIMBIX B INPOCTPAHCTBE,
JIOKa3aTeIbCTBO TEOPEMBI O MAPAJICIBHBIX IIPSIMBIX;

(hopMupOBaHHE TPENICTABICHUS O BO3MOXKHBIX CIIy4asX B3aWMHOTO
PacCIIOJIOKEHUS ITPSMOM U TUIOCKOCTH;

JIOKA3aTelIbCTBO  YTBEPKJICHUW O MApaJUICIbHOCTH TNPSIMOM H
IJIOCKOCTH (CBOMCTBA U MPU3HAK);

(hopMupoOBaHHE MPEICTABICHUNH O BO3MOXHBIX CIy4asX B3aUMHOTO
pAacIoIOKEHUSA ABYX HMPSIMBIX B IIPOCTPAHCTBE;

BBCACHHUC TIOHATUSA CKPCIIMBAIOIIUXCSA MPAMBIX, OOKa3aTCJIbCTBO
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TETpas3/pa U NapaieienuIea.

TEOPEMBI, BBIPAKAIOUIEH NPU3HAK CKPEIIMBAIOIIMUXCS MPSIMBIX, H
TEOpEMBl O  IUIOCKOCTH,  NPOXOJAIIEd  dYepe3  OJHYy U3
CKPELIUBAIOIIMXCA NPSAMBIX [apAIUIEIIBHO APYTOU MPSIMOM;

— BBEACHME TIIOHATUS COHANPABIEHHBIX Jy4eW, J0Ka3aTelbCTBO
TEOpEeMbI 00 yriiaXx ¢ COHANPABICHHBIMU CTOPOHAMU;

— (opMupoBaHHe MOHATHS TAPAIICTBHBIX JIOCKOCTEH, I0KA3aTELCTBO
YTBEPKJIEHUS O IPU3HAKE U CBOIMCTBAaX MapajuIeIbHBIX IUIOCKOCTEMH;

— (opMupoBaHue NUpPEACTAaBICHUNH O TETpadApe U MapaulesenuIiesae,
JEMOHCTpAIMs Ha YePTEKaxX U MOJIENIAX UX JIEMEHTOB, H300pakeHue
3THX (UTYp HAa PUCYHKAX, MIUTIOCTPALIUS C MX MOMOIIBIO Pa3IHYHBIX
CllyyaeB B3aUMHOIO pPAaCMOJIOXKEHUS NPSIMbIX M IUIOCKOCTEH B
MIPOCTPAHCTBE,  JOKA3aTEIbCTBO  YTBEPXKACHHUS O  CBOMCTBax
napajuleNenunena;

— BBEJCHME IIOHATHS CEUEHHUs, IIOCTPOEHUE CEUEHUM TeTpa’zapa
(mapasnenenurnena), aHaaIu3 BO3MOKHBIX BUJOB CEUCHHH, 3HAKOMCTBO
C METOAMHU [TOCTPOECHUSI CEYEHUH.

Memanpeomemmboie yenu:

— YMEHHME DPAClO3HaBaTh HA UYEPTEkKaxX, MOJENAX U B PEAJIbHOM MHpE
reoMeTpuyeckue (QUrypel M Tena (MHOTOIPAHHUKH), NMPUMEHSITh HUX
CBOMCTBA MIPH MOJEJIIMPOBAHUU B €CTECTBEHHO-HAYYHbBIX 00JIaCTSX.

Jluunocmmuoie uenu.

— Pa3BUTHEC TMPOCTPAHCTBECHHOI'O B006pa)KCHI/ISI U MbBIIUICHUA IIPpU
HN3YUCHUH MHOT'OTPAHHHUKOB U UX CEYCHMH.

NEPOEHAUKYJISAPHOCTH NPSIMbBIX U
IJIOCKOCTEM

18

IlepnienAuKyIIApHBIE IIPSIMBIE B IIPOCTPAHCTBE.
[TapaenpHble NMpsMBIE, MEPIEHIUKYISPHBIE K IUIOCKOCTH.
IIpu3Hak MNEPHEHIUKYIAPHOCTH MPSIMOM M  IUIOCKOCTH.
TeopeMa o0 mnpAMOW, MEPHEHIUKYIAPHOU IUIOCKOCTH.
PaccrossHne oT TOYkM A0 IUIOCKOCTH. TeopeMa o Tpéx
NEPHEHANKYJIAPaX. YTOJI MEXAY MPSIMOW U IIIOCKOCTBIO.

Ilpeomemmnvie yenu:

— JI0Ka3aTejabCTBO TEOPEMBI, BBIpaKaroien MIPU3HAK
NEPIEeHAUKYIAPHOCTH HPSIMOM M IUIOCKOCTH, M TEOPEMbI O
CYIIECTBOBAaHUU M €AWHCTBEHHOCTH NPAMOM, NpoXonsuiei uepes
JAHHYIO TOYKY U MEePHEeHIUKYISPHYIO JaHHOM MII0CKOCTH;

— pelieHHe 3a/Ja4 Ha BBIUMCIEHHE M JI0Ka3aTeJIbCTBO, CBSI3aHHBIX C
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JByrpanusiii yrois. IIpusHak nepHneHAMKYJISIPHOCTH IBYX
IIJIOCKOCTEM. [IpssMOyroBbHBIN [apajienenuIesn.
Tpéxrpannslii yroi. MHOrorpaHHslii yroJi.

MEPIEHIUKYISPHOCTHIO MPSMOM U MJIOCKOCTH;

— BBEACHHME IOHATUSA MEPHEHAUKYISIpa M HAKIOHHOM K IUIOCKOCTH,
MIPOCKLUHA HAKJIOHHOM, paCCTOSHUA: OT TOYKH JI0 IIJIOCKOCTH, MEXIY
MapaJUICIbHBIMU  IUIOCKOCTSIMHU, MEXAY NapajUIeIbHOM NPSIMOU H
IIJIOCKOCTBIO, MEXY CKPELIMBAIOIIUMHUCS IPSIMBIMY;

— JI0Ka3aTeJIbCTBO TEOPEMBI O TPEX MEPIEHIUKYISIPAX U IPUMEHEHUE €€
IIpY PELICHUH 3a7a4;

— BBEJCHHE MNOHATUS OPTOTOHAJBHOW MPOEKIHH TOYKU ((PHUrypsl) Ha
IIJIOCKOCTB;

— BBEJICHHE ITOHATHS YIJIa MEXAY IPSIMOU U INIOCKOCTBIO;

— BBEJCHME NOHATUS ABYI'PAHHOI'O YIJa, €r0 U3MEPEHUs], OObSICHEHHE,
YTO TAKOE€ YroJ MEXKIYy MEPECEKAIOIUMHUCS IIIOCKOCTSIMU U B KaKUX
Ipezeiax OH U3MepSeTCs;

— (dopMupoBaHHe TpPENCTaBICHUS O B3aUMHO IEPHEHIUKYISPHBIX
IIJIOCKOCTSIX, JI0Ka3aTeJIbCTBO TEOPEMBI 0 IIpU3HaKe
NEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTEW;

— OINpeIeeHUe IPsSMOYrOJIBHOIO IapajuleJenuIesa, A0Ka3aTelbCTBO
YTBEPKAECHUN O €ro CBOMCTBAX;

— BBEACHME  IIOHATHUS  MHOIOTPaHHOro  yria  (TpEXIPaHHOrO),
JIOKA3aTeNIbCTBO YTBEPKACHUS O TOM, YTO Ka)Ibli TJIOCKHI Yroi
TPEXTPAHHOTO YIJla MEHbBIIE CYMMBI JIBYX APYTHX IUIOCKHX YIJIOB, H
TEOPEMBI O CYMME IUIOCKUX YIJIOB BBIITYKJIOIO MHOTOTPAHHOTO YyIJIA.

Memanpeomemmbwie yenu:

— YMEHHME pAcloO3HaBaTh Ha 4YepTexkax U B PEATbHOM MHpE
NapajuleJIbHbIE U MEPIEHIUKYISPHBIE IUIOCKOCTH, CKPEIIMBAIOIINEC
U TEPECEKAIUecs MpsMBbIE, ONPENEIATh Yrojl MEXIy HpsSMON H
IIJIOCKOCTBIO;

— YMEHHE DPACIO3HaBaTh Ha YEPTEXKAX, MOJEISIX U B PEATIBHOM MHPE
reoMeTpuyeckue (QUrypel U Tena (MHOTOTPAaHHUKHU), MPUMEHSTHh HX
CBOICTBA IPH MOJEIMPOBAHUU B €CTECTBEHHO-HAYYHBIX 00JIACTSX.

Jluunocmmuoie uenu.
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pa3BUTHE TPOCTPAHCTBEHHOTO BOOOpPaKEHUS] M MBIIUICHUS MpU
M3y4YEHUU MHOTOI'PAHHUKOB.

MHOI'OI'PAHHUKH

12

ITonarne mMHororpannuka. IIpuszma. I'eomerpudeckoe Teno.
IInpamupa. IlpaBuiibHas nupamuja. Y ceuéHHas nUpaMuaa.
[loctpoenne  ceuenniti  nupamuia.  Cummerpus B
npoctpancTBe. [loHSATHE NPaBMIBHOIO MHOTIOIPAaHHUKA.
ONEeMEHTBI CUMMETPUU IPAaBUIILHBIX MHOTOTPAaHHUKOB.

IIpeomemmnvie yenu:

BBCJICHUE IIOHATHS MHOIOTPaHHHMKA, €ro 3JIEMEHTOB, BBIIIYKJIOTO
MHOT'OTPaHHMKA, IPUMEPBI MHOTOTPAHHUKOB;

BBEJICHUE MOHATUSA T€OMETPUUYECKOTO TENa, JOKA3ATEIbCTBO TEOPEMBI
Olinepa AJis BBIIYKJIBIX MHOTOTPAHHUKOB;

BBEJICHUE IIOHATHS MpPHU3Mbl (MPSMOM, HAKJIOHHOW, NPaBUIBHON),
n300pa’keHue MPU3Mbl Ha PUCYHKE;

OIlpeJieJIeHUe MOHATUS IUIOIIAAb IOJHOM (OOKOBOI) MOBEPXHOCTH
IIPU3MBI;

BBIBO/ bopMmyIibl ioniaau OpPTOTOHAJILHOU IIPOEKIINH
MHOTOYrOJIbHUKAa M JI0Ka3aTeJIbCTBO IPOCTPAHCTBEHHONW TEOPEMBI
[Tudaropa;

BBEJICHUE TMOHATUI: TUPaMH/Ia, YCEUEHHAS TUPAMUJIA, UX DJIEMEHTOB;
oTpeJiesIeHue IO NoJaHON (OOKOBOI) MOBEPXHOCTH MUPAMUIIBI,
YCEUEHHOU NTUPaMUIBL;

BBCJCHUE TIOHATHS MPABUWIBHOM NHUPAMHUIBI,  J10KA3aTEIbCTBO
YTBEPKACHUH O CBOMCTBax e€ OOKOBBIX p&Oep, OOKOBBIX I'paHel U
TEOpeMbI O IJIoLIa 1M OOKOBON MOBEPXHOCTH NMPABUWIBHOM MUPAMUIbI;
pelleHue 3a1a4 Ha BBIYKMCIEHHE W J0Ka3aTelIbCTBO, CBA3AHHBIX C
NApaMUJaMU, 3a]1a4 Ha [IOCTPOCHUE CEUEHUN ITUPAMHUT;

OTIpeJieIeHue TOYEeK, CHMMETPUYHBIX OTHOCUTEIBHO TOYKH (TIPSIMOH,
IUIOCKOCTH), IEHTpa (OCH, MIIOCKOCTH) CUMMETPUU (UTYPBI;

BBCJICHUE IIOHATUS MHOIOIPaHHUKA, NPABUJIBHOIO MHOIOTPaHHHUKA,
JI0Ka3aTelIbCTBO, YTO HE CYLIECTBYET NPAaBWIBHOIO MHOI'OTPAaHHHUKA,

IPaHsMH KOTOPOTO SIBJISIOTCS MPaBUIIBHBIE N-yTONBHUKA Tipu N 26
BH/Ibl IPABUJIBHBIX MHOTOTPAHHUKOB UX AJIEMEHTHI CHMMETPHH.
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Memanpeomemnuie yenu.

— JIeMOHCTpamusi npuMepoB ¢uryp, oOJamaOmUX dSJIEMEHTaMU
CUMMETPHUU B UCKYCCTBE, APXUTEKTYPE, TEXHHUKE, PUPOJIC;

— YMEHHE DPAclO3HaBaTh HA YEPTEkKaxX, MOJCISAX U B PEATbHOM MHPE
reoMerpuueckue (Urypsl M Tena (MHOTOTPAHHUKH) MPUMEHSTh HX
CBOWCTBA MPU MOJICIIMPOBAHUH B €CTECTBCHHO-HAYYHBIX 00JIACTSIX.

Jluunocmmuote uenu.

— Pa3BUTHEC IIPOCTPAHCTBECHHOI'O B006pa}KeHI/I${ H MBINUICHUA IIpU
HU3YUCHHUH MHOT'OI'PaHHUKOB,

— BOCIIMTaHUE SCTETHYECKOMU KYJbTYPhBI IIPpU H3YYCHHUU I/I306pa)KeHI/II71
IIpaBUJIbHBIX MHOI'OI'DAHHUKOB.

INHOBTOPEHUME 12

Pemenune 3amau Ha Tembl: «lIpaBuibHas nupamupa, e

aneMeHTeD; «lIpaBuibHas TpeyrosbHas nHUpaMuua, €€ Ilpeomemnuvie yenu:
JJIEMEHTBI; «IIpaBuibHas YETBIPEXYTOJIbHAS

— yMeTb peuarb 3aJaHus TUna 6 U3 JEMOHCTPAllMOHHOM Bepcuu
(AEMO) EI'D (mpoduiibHbIiA ypOBEHb);

— yMETb peuiarb 3aJaHusl TUNA § U3 JEMOHCTPAIlMOHHON Bepcuu
(AEMO) EI'D (mpodunbHbIii YpOBEHb) O HUpaMHIaX, MpHU3Max,
napajuiesienumneaax, Kyoe;

— BJIaJETh NpUEMaMU pEUICHUs 33/1a4 Ha I0KA3aTeIbCTBO U BBIUMCIICHHE
tuna 14 uz JIEMO EI'D o TpeyrosibHbIX NHpaMujax, o Mupamuaax,
pu3Max, napajiejienuneaax, Kyoe;

— BJIaJETh NpUEMaMU pEUICHUs 33/1a4 Ha I0KA3aTeIbCTBO U BBIUMCIICHHE
tumna 16 u3z JJIEMO EI'D.

Memanpeomemmbwie yenu:

— YMEHHE CaMOCTOSATEIbHO OMPEEINATh LIEIH CBOEro 00y4eHMsl, CTaBUTh
1 hopMyIupoBaTh Ui ce0sl HOBBIE 3a7auu B y4€0e U MO3HaBaTEIbHOM
NEesTeNIbHOCTH,  pa3BUBaTb  MOTHBBI M HMHTEpechl  CBOei
MM03HABATEILHOH JIEITEILHOCTH,

— YMEHHE CaMOCTOSITeNIbHO IUIAaHMPOBATh NMYTHU JTOCTH)KEHUs lieieil, B

(wectuyronbHas) nupamuia, e€ snemMeHntoly; «lIpuszma u eé
anementhl. Ilpsimas mnpusma. IlpaBunpHas  mpusma.
[TpaBunbHas TpeyrosibHas npuszMay; «llapamnenenunen, ero
anemeHThl. [Ipsimoyronbublit mapannenenumnen. Ky6.»
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TOM 4YHCJI€ aJlbTepHATUBHBIC, OCO3HAHHO BBIOMpATh Hambojee
3¢ heKTHBHBIE CIOCOOBI pelIeHHs YIeOHBIX M MMO3HABATEIHHBIX 3aa4;

— pa3BUTHE YMEHUN CaMOCTOSITEIIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH
U KOPpPEKTHUpOBaTh  JEWCTBHS B  Tporecce  0000meHus,
CHUCTEMAaTH3allMd U PACIIUPEHUs 3HAHWUM, MOJIYUEHHBIX B OCHOBHOM
IIKOJIC;

— {QopmupoBaHue yYMEHUI CaMOCTOSATCILHO
KOHTPOJIUPOBAaTh U  KOPPEKTUPOBATH
BBIMMOJTHCHUH 3aJIaHUH,

Juunocmmuvwle yenu:

— (QopMuUpOBaHHE OCHOB CAaMOBOCIIHTAHUS B TIPOIECCE BBITOIHCHUS
paboT pa3HOro YpOBHS CIIOXKHOCTH;

— Dpa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSTCILHON JIEATCILHOCTH.

OCYLIECTBIISATD,
CBOKO JEATEJIbHOCTh IpHU

HUHTYUIIUU, HAaBBIKOB

UToro

68

I'eomerpus, 11 kaace

Ne I'araBa/ Conep:kanue MaTepuasa Kou-Bo | Ileau o0yuenust
IL./1. 4acoB
l. OUJINHAP, KOHYC U HIAP. 14

[lonsatne nmmuHapa. IDiomans NOBEPXHOCTH LWIMHAPA.
Ilonstue koHyca. IDlmomane MOBEPXHOCTH  KOHYcCA.
VYceuénnslit konyc. Cepa u map. Bzanmuoe pacnonoxenue
chepsl u Mmiockoctu. KacarenabHas IJIOCKOCTh K cdepe.
[Tnomans chepsl. BzaumHoe pacnonoxkenue chepsl u

npsamoif.  Cdepa, BHucaHHas B  LWIMHIPUYECKYIO
noBepxHoct.  Cdepa, BhnucaHHas B  KOHHUYECKYIO
noBepxHocTh. (CedeHns IWINHIPUYECKONM MOBEPXHOCTH.

CeueHHsT KOHHYECKOM TMOBCPXHOCTH.

Ilpeomemnuvie yenu:

— BBEJICHHE TIOHATHUS IWIMHIAPUYECKON MOBEPXHOCTH, €€ oOpasyromein
U OCH, H300pa)X€HHE IWIMHIpPA M €ro Ce4YEeHUs IUIOCKOCTHIO,
MIPOXOAIIEH Yepe3 OCh, INIOCKOCTBIO, EPIICHIUKYIISIPHOMN K OCH;

— ompeereHue IUIomaad OOKOBOW IMOBEPXHOCTH ITWIMHIPA, BBIBOJ
dbopmysbl  TUIT  BBIYMCIEHHUS OOKOBOM U TIOJIHOM TOBEPXHOCTH
UINHIPA,
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— BBEJCHHME TOHATHS KOHHYECKOW IOBEPXHOCTH, €€ 00pa3yroumx,
BEPLIMHBI U OCH, U300paKEHHE KOHYCa M €ro CEUeHHs IUIOCKOCTHIO,
MIPOXOJALICH Yepe3 OCh, INIOCKOCTHIO, IIEPIICHIUKYIIIPHOU K OCH;

— ONpejAesieHHE NOHATHS IUIOMAAN OOKOBOW MOBEPXHOCTH KOHYCA,
BBIBOJ] ()OPMYJIBI /ISl BBIYUCICHHSI OOKOBOM M TMOJHON MOBEPXHOCTH
KOHYCa.

— BBEJCHHE TMOHATHS YCEUEHHOTO KOHYCa, BBIBOJI (HOpMyIBl JUis
BBIYHCIICHUS TUIONIATU OOKOBOM M MOJIHON MOBEPXHOCTH YCEUEHHOTO
KOHYCa;

— ompexesneHue cepsl U mapa, ux MeHTpa, paanyca, T1aMeTpa;

— HCCIIEZIOBaHWE B3aUMHOTO DACIOJOXKEHHS c(hepsl M IUIOCKOCTH,
JIOKa3aTelIbCTBO TEOPEMBI O CBOWCTBE M IIPU3HAKE KacaTEIIbHOU
IIJIOCKOCTH;

— BBEICHHE TMOHATUS «IUIOMAAb Cc(hepb», BBIBOJA (OPMYINBI IS
BBIUMCIICHUS TIOMIAaU Cepsl;

— HCCIIeZIOBAaHME B3aMMHOTO PACIIONIOKEHHS C(HEephl U MPSIMOif;

— BBEICHHE TIOHATHS c(hepbl, BIUCAHHOH B  IIHIMHIPHYECKYIO
(KOHMUYECKYI0) TIOBEPXHOCTb;

— HCCJENOBAHME BO3MOKHBIX CEYCHUH LWIMHIPUYECKON U KOHUYECKOU
ITIOBEPXHOCTH;

— peIIeHHe 3aJady Ha BBIYUCIICHHE IUIOMIAJd OOKOBOM W TIOJHOM
MOBEPXHOCTH LWJIMHJAPA, KOHYyCa, YCEYEHHOro KOHYyca, cdepbl H
B3aMMHOTI'O UX PACIIOJIOKEHHUS.

Memanpeomemmbwie yenu:

— YMEHHE DPACIO3HaBaTh Ha YEPTEKax, MOACIAX M B PEaJbHOM MHpE
reoMeTpuueckrie GUrypbl U Teja BpalleHHs], IPUMEHSTh UX CBOICTBa
IIPY MOJEIMPOBAHNUN B €CTECTBEHHO-HAYUYHBIX 00JIaCTsIX;

Juunocmnuvle yenu:

— pa3BUTHE TNPOCTPAHCTBEHHOTO BOOOpPAXEHUS W MBILUICHUS TMpU
V3YYEHUU TeJl BpallCHUSI.

OBBbEMBI TEJ

16

[Tonsitne 06béMa. OOBEM IPSIMOYTOIBLHOTO

Ilpeomemmnoie yenu:
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napamenenunena. O6bém npsmoit mpusMel. O6bEM
muIMHIpa. Beraucnenne 00bEMOB Tell C TOMOIIBIO
uaTerpaa. O6bEM HakIOHHOH MpU3Mbl. OOBEM TUPAMHU/IBI.
O0béM konyca. O0BEM mapa. OOBEMBI IIAPOBOTO CETMEHTA,
IIapOBOTO CJI0S M IapOBOTo cekropa. [lmomane cdepsi.

— BBEJCHHME NOHATHUS 00bEMa Tel, (OPMYIHPOBKA, OCHOBHBIE CBOMCTBA
00BEMOB | BBIBOJ] C UX TIOMOLIBbIO (GOPMYIIBI 00BEMA TPSIMOYTOJIBHOTO
napajuleIenuIe/a;

— ompeneneHne U Qopmyna 00bEMa MPSAMON TPHU3MBI, IWIHHIPA,
HaKJIOHHOM IIPU3MBI, IUPaMUbl, KOHyCa, YCEYEHHOW INHUPAMHUIBI U
YCEUEHHOI0 KOHYCa, pelICHUE 3a/1a4;

— JI0Ka3aTeJbCTBO TEOPEMBbI 00 00BbEME IIapa M ¢ €€ MOMOIIBIO BBIBOJ
dbopMynel  TUIOMANM  cdepbl, OOBEMOB MIAPOBOTO CETMEHTA W
IaPOBOI0 CEKTOpa, PELICHUE 3a/1a4.

Memanpeomemmnuwie yenu:

— YMEHHME  MOJEIUpPOBaTh  pealbHbIE  CUTyallUH,  HCCIEA0BATh
MIPOCTPAHCTBEHHbIE ~ MOJIENM, HHTEPIPETUPOBATH  IOJTYYEHHBIH
pe3yJnbTar;

— pa3BUTHE CIHOCOOHOCTEH K CaMOCTOSATEIBHOMY IIOMCKY METOIOB
pelleHrs NPaKTUYECKUX U MPUKIAIHBIX 3aJ1a4, IPUMEHs U3yUEHHbIE
METO/JIBI.

Juunocmnuie yenu:

— Ppa3BUTHE NPOCTPAHCTBEHHOIO BOOOpPaXEHUS U MBILUIEHUS MpU
W3YYEHUU TeJl BpallleHuUs.

BEKTOPBI B ITPOCTPAHCTBE

[lonsitue Bektopa. PaBeHcTBo BekTOpoB. ClloKeHHE U
BblUWTaHUE BEKTOpoB. (CyMMa HECKOJIBKHX BEKTOPOB.
YMHOXkeHue BeKkTopa Ha uucio. KoMmrmuianapHble BEKTOpBI.
[IpaBuno nmapamenenunena. Pasinoxenue BEeKTOpa Mo TpeM
HEKOMILUIAHAPHBIM BEKTOPaM.

Ilpeomemnuie yenu:

— BBEJCHHE IOHATUS BEKTOpPA, €ro JJIMHBI, KOJUIMHEAPHBIX U PABHBIX
BEKTOPOB;

— ¢opMHpOBaHHE TIPEACTABICHHN O JIEUCTBUSAX CJIOXKEHUS U
BBIYMTAHUS BEKTOPOB, UX CBOWCTB, BBEJICHUE IMPABHIIA TPEYTOJbHUKA
U IIpaBUJIa IapAJIEIOrpaMma;

— BBEJCHHE ONEpalril CI0KEHUS HECKOJBKUX BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YUCJIO, PABUJIa MHOTOYTOJIbHUKA;

—  OIpENeIcHHUE KOMIUTAHAPHBIX BEKTOPOB, JIOKa3aTeNIbCTBO
YTBEPKJICHHSI O MPU3HAKE KOMIUIAHAPHOCTH TPEX BEKTOPOB, IPABUIIO
apauIeIeIUIea;
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— JI0Ka3aTeJbCTBO TEOPEMBI O Pa3J0KEHUHU JIOOOTr0 BEKTOpa MO TPEM
JaHHBIM HEKOMIUIAaHAPHBIM BEKTOPAM, PELLIEHUE 3a/1a4.

Memanpeomemmnuie yenu:

— yMEHHE NPUMEHATH BEKTOPHBIA METOJA MpPH PEIIeHHH (HU3MYECKHX
3ajad;

— YMEHHE IIPUMEHSTh BEKTOPBI, ONIEPALIUY HaJ HUMU, UX CBONCTBA IpU
MO/JICIIMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTAX.

Jluunocmmuvie yenu:

— pacmMpeHue IMpeACTaBICHUM O BO3MOYKHOCTAX MaTeMaTHYECKHX
METOJIOB B pa3JIM4YHbIX 00JIACTSX.

METOJA KOOPAUHAT B IPOCTPAHCTBE.
ABW/KXEHUSA.

14

[IpsimoyronbHas cucreMa KOOpJAMHAT B IPOCTPAHCTBE.
Koopaunatet BekTopa. CBsi3p  MeXAy KOOpAMHATaMU
BEKTOPOB M KoopAauHaramu Touek. [Ipocreimne 3agauu B
KOOpAMHATax. YpaBHEHUE CPepbl. Yo MEXKIY BEKTOPAMHU.
CkasiipHOE MpOU3BEACHUE BEKTOPOB. BpluucieHue yriios
MEXJy NMPSMBIMH U IUIOCKOCTSMU. YPaBHEHHE IJIOCKOCTH.
Hentpanbhas cummMerpusi. OceBasi cuMMmeTpus. 3epKajibHas
cummMmetpusi. [lapamnensusiii  mepenoc. IIpeoOpazoBanue
nonoous.

Ilpeomemmnuie yenu:

— BBEJCHHME NPSIMOYTOJbHOM CHCTEMBl KOOpJAUHAT B IPOCTPAHCTBE,
olpeziesIeHue KOOPAUHAT TOYKU U BEKTOPA;

— JI0Ka3aTeJIbCTBO YTBEPXKIACHHS O KOOpJIMHATaX CyMMbl U Pa3HOCTU
JIByX BEKTOPOB, O KOOpJAMHATaX MPOU3BEICHUS BEKTOpa Ha YUCIO, O
KOOpJMHAaTaX BEKTOPA;

— BBIBOJ (OpMyJbl Ui HAaXOXACHHUS KOOPJIMHAT CEpeIUHBl OTpe3Ka,
JUIMHBI BEKTOPA, PACCTOSHUS MEXKAY JIBYMsI TOUKaMHU;

— BBIBOJ| YpaBHEHMsI c(epbl JaHHOTO paauyca C LEHTPOM B JaHHOU
TOUKE;

— OIpeleseHHe yria MeXAy BEKTOpamH, CKaJSpHOIO IPOU3BENEHUs
BEKTOPOB, J0Ka3aTeIbCTBO YTBEPKICHMS O €r0 CBOWCTBAX;

— OIpelesIeHHe yriia MeXAy JBYMs MPSMBIMH U yIJIa MEXAy NMpsAMON u
IJIOCKOCTBIO € TIOMOIIIBIO CKAJIIPHOTO NMPOU3BEECHHS BEKTOPOB;

— (opmMupoBaHUE MOHATUS YPABHEHUSI IUIOCKOCTH, IPOXOJAIIEH depes
JAHHYIO TOYKY MEPIEHAUKYIISIPHO TaHHOMY BEKTOPY;

— (QopmupoBaHHE YMEHUH HAaXOAWUThb pPACCTOSHUE OT TOYKU IO
IJIOCKOCTH;

— TMpPUMEHEHHUE BEKTOPOB K PELICHUIO T€OMETPUYECKUX 3a/1a4;

— (dopMupoOBaHHE TpPEACTaBICHUS 00 OTOOPAKEHHWH MPOCTPAHCTBA Ha

41




ce0si, pPAacCMOTpPEHHE Ciyyas, KOrJAa OTOOpakKeHHWE Ha3bIBACTCS
JIBUKEHUEM MIPOCTPAHCTBA;

OTIpeJIeJIeHUE TMOHATHIA: IEHTPAJIbHAS CUMMETPHS, OCEBasi CHMMETpHS,
3epKaibHasi CUMMETPHS W MapajUIeNIbHBIA TEpPeHoc; 00OCHOBaHUE
TOTO, YTO OTH OTOOpaKEHHsI MPOCTPAHCTBA Ha ceOs SBIAIOTCS
JIBUKCHUSIMU;

BBEJICHUE TMOHATHUSA IEHTpaJbHOE Tmojao0ue  (roMoTeTus) U
npeoOpa3oBaHue TMOAOOWS, PACCMOTPEHHE CIOco0a  BBEACHHUS
MNOHATUS MONOOHBIX (UTYp B TPOCTPAHCTBE C  TOMOIIBIO
npeodpa3oBaHus noao0us, pUMEHEHHE JIBUKCHHIMA u
npeoOpa3oBaHMil MOIOOMS TIPU PEIICHUU TEOMETPUUYECKUX 3a]1ay.

Memanpeomemmbwie yenu:

pa3BUTHE YMEHUN HCIIOJIb30BATh METOJ KOOPJIMHAT JJI BBIYUCIICHUS
WM HaxXoXJeHus 00bEMa Mapajuiesienuneaa U TeTpadapa, 3aJaHHbIX
CBOMMM KOOpPJIMHATaMU;

dbopMHupoBaHHEe YMEHHH HAXOOUTh PACCTOSHUS OT TOYKH JIO
IUIOCKOCTH M PAacCTOSHUSL MEXIY CKPEIMBAIOIMMUCA MPSIMbIMHU,
3aJlaHHBIMU B CUCTEME KOOPJIUHAT;

pa3BUTHE YMEHHMM HCIOJB30BaTh METOJA KOOpPAMHAT B pPELICHUU
MPUKJIaHbIX 3a]1a4.

Jluunocmmuouie ueau:

pa3BUTHE CHOCOOHOCTEHl K CaMOCTOSATEIBHOMY IIOMCKY METOZOB
pelleHrs NPaKTUYECKUX U TPUKIAAHBIX 3aJad C MPUMEHEHUEM
M3Y4YE€HHBIX METOJIOB;

OCO3HAaHHE B3aUMOCBSI3M MaTeMAaTUKH C JAPYrUMH MpeaMeTaMH
€CTECTBEHHO-HAYYHOT'O M TYMaHUTapPHOI'O IIUKJIOB.

SAK/TIOYUTEJIBHOE ITIOBTOPEHHUE
TEOMETPHH ITPA MMOATOTOBKE K UTOTIOBOM
ATTECTALIMU IO MATEMATHKE.

18

Pemenne 3amau mno teme: «lunuHApP, €ro 3JIEMEHTHI.
[Tnomanae moBepxHOCTH MUIUHIIPAY; «KOHYC, €ro DIeMEHTHI.
[Tnomane mnoBepxHocTH KoHycaw, «Cdepa u map, ux

Ilpeomemmnoie yenu:

yMeTh pemaTh 3aaanusg tuna 3, 6, 8 uz IEMO EI'D (npoduibHblit
YPOBEHB);
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aneMeHThl. [Tnomane chepsr 1 00BEM mrapay; «Ilmomans — BIAACTh NpUEMaMH PELICHUS 3a/1a4 Ha J0KA3aTeIbCTBO U BbIUUCIICHUE

NOBEpPXHOCTU NpU3Mbl. O0BbEM pU3MbDY; «O0BEM HMIMHIpPA tuna 14 u 16 nu3 JIEMO EI'D.

U KoHyca»; «/3MeHeHue miomanyn u 00béMa GUTYpHl Mpu Memanpeomemmnuie yenu:

M3MCHCHHU €€ pa3MepoB»; «l'eomMeTpusi Ha KJIETYaTon —  yMEHHE CaMOCTOSATENLHO OIPENEIIATh LEIU CBOEr0 00yYEeHH s, CTABUTh

Oymare, «TpeyrosbHuK», «[lapasnnenorpamMmy, 1 hopMyIUpoBaTh JUIs ce0sl HOBBIE 3a7au B y4¢0e U MO3HABATEIHLHOM

«IpsIMOYTOJIBHUK, KBajapar, pomO», «Tpanemus», JCSATCIbHOCTH, pa3BuUBaTh MOTHBBI u HHTEPECHI CBOEH

((Opr)KHOCTb H  Kpyr», «BrimcanHele ¥ ONHMCAHHBIC I03HABATCIILHON JEATEIbHOCTH,

OKPYKHOCTH. — YMEHHE CaMOCTOSTENIBHO IUIAHMPOBATh IIyTU JOCTHIKEHHUs LENeH, B
TOM 4YHUCJI€ aJlbTCPHATUBHBIC, OCO3HAHHO BBIOUPATH HamboJee
3¢ heKTHBHBIC CTIOCOOBI peIICHHs YISOHBIX M IO3HABATEIHHBIX 3a1a4;

— Ppa3BUTHE YMEHHUH CaMOCTOSITEIBHO OCYILECTBIISITh, KOHTPOJIUPOBAThH
U KOPpPEeKTHpOBaTh  JeHCTBHA B  mporecce  00oOmIeHus,
CHUCTEMAaTH3alliil U PACIIUPEHUS 3HAHHM, MOJYYCHHBIX B OCHOBHOM
LIKOJIE;

— (dopmupoBanue YMEHUMI CaMOCTOSITENIbHO OCYILIECTBIISTD,
KOHTPOJIUPOBATh M KOPPEKTHPOBATH CBOIO JCSATEIBHOCTh TPHU
BBITIOJIHCHUH 3aJaHUM;

Juunocmuuvle yenu:

— (opMupoBaHHE OCHOB CaMOBOCIHUTAHHS B TIPOILECCE BBIIOIHECHUS
paboT pa3HOTro YPOBHS CIIOKHOCTH;

— pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEW, WHTYMIIMH, HABBIKOB
CaMOCTOATEJIbHOU JESITENIbHOCTH.

HUTOTo 68
COI'JTACOBAHO

[IpoTokoi 3acenanust METOIUYECKOTO
0o0BeTMHEHUS yduTenen
oT No

PykoBogurens MO

3amecTuTenb nupektopa mo Y MP
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