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IInanupyemMble pe3yJbTaThl OCBOCHHS y4eOHOro npeamera «MaremaTukay»

JINYHOCTHLIE Pe3yJbLTAThl 00VUEHHS:

— c(opMHPOBaHHOCTH MOTHBAIMM K OOYYEHUIO M LEJICHAIPABICHHOW IO3HABaTEIbHOMN
JeSITeIbHOCTH, TOTOBHOCTh O0YYAIOIIUXCS K TMYHOCTHOMY CaMOOIIPEICIICHUIO;

— CTpeMJICHHE K CaMOpa3BUTHIO U CAaMOBOCHUTAHHIO, TOTOBHOCTb U CIOCOOHOCTH K
CaMOCTOATEJIbHOM TBOPYECKOW U OTBETCTBEHHOM JEATEIBbHOCTH;

— CHOCOOHOCTH BECTH TUAJOr C JPYTMMH JIIOJbMHU, TOCTUTaTh B HEM B3aHMMOIIOHHUMAaHMS,
HAXOJUTh OOIIKE IIeNIU U COTPYAHUYATH IS UX JOCTUKECHHUS;

— TOTOBHOCTh K COTPYIHHUYECTBY CO CBEPCTHHKAMU B 0Opa30OBaTEIbHON, OOIIECTBEHHO
MOJIE3HOH, y4eOHO-HCCIIe10BaTeNIbCKON, IPOEKTHON U APYTUX BUAAX JIEATEIbHOCTH;

— BOCIUTAaHME TMATPUOTH3MA, TOPJIOCTH 3a CBOlO PoauHy HaA mnpuMmepe XKU3HU U
JIeATETbHOCTH OT€UECTBEHHBIX YUYEHBIX — MATEMATUKOB;

— TOTOBHOCTh U CIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIE CaMOOOpPa30BaHMIO, Ha
MPOTSKEHUH BCEH >KU3HU; CO3HATEIHLHOTO OTHOIICHHUS K HENPEPHIBHOMY OOpa30BaHUIO
KaK yCIIOBHUIO YCIEUIHOM MpodhecCuoHaIbHOM 1 O0IIECTBEHHOM €SI TeIbHOCTH;

— OCO3HaHHBIN BBIOOP Oynyineid mpodeccruu U BO3MOXKHOCTEH peajn3aluu COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIEHHE K TPO(ECCHOHATBHON NESTEIIbHOCTH KaK BOZMOXHOCTH
y4acTusl B PEIICHUU JIMIHBIX, OOMICCTBCHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHATBHBIX
npo0Jem;

— HWHTETPUPOBAHME B JIUYHBIM OIBIT HOBOM, B TOM YHCJIE CAMOCTOSITEIHHO MOJYYEHHOU
uHpOpMaLNH;

— (dopMHpOBaHHE OCHOB CAMOBOCIIMTAHHUS B IIPOIECCE BBIMOIHEHUS padOT Pa3HOTO YPOBHS
CJIO’)KHOCTH;

— Dpa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYULIMH, HABBIKOB CAMOCTOSITENBLHOM
JeATETbHOCTH.

MeTanpeaMeTHbIE Pe3VJIbTAThI 00 VUEHHUA:

— YMEHHE CaMOCTOSITEIbHO ONpPEAENsATh UENH MACSATENbHOCTH W COCTaBISATh IUIAHBI
JEATETbHOCTH; CaMOCTOSITEIbBHO OCYIIECTBIATh, KOHTPOJIMPOBATH M KOPPEKTHUPOBATH
JIeATEIbHOCTh; UCIOJIb30BATh BCE BO3MOXHBIE PECYPCHI ISl JOCTHKEHHSI TOCTaBIECHHBIX
nejael W peanu3aldd ITUIAHOB JICATENIbHOCTH; BBIOMpATh YCHEIIHBIE CTPAaTeTUU B
PA3JIMYHBIX CUTYyallUuAX;

— YyYMEHHE TPOAYKTHBHO OOINAThCS U B3aUMOJEHCTBOBaTH B IMPOILIECCE COBMECTHOM
ACATCIIBHOCTH, YYUTBIBATH MO3HULHUHN APYIUX YYACTHUKOB JACATCIBHOCTH, 3(1)(1)GKTI/IBHO
paspeniaTh KOH()IUKTHI;

— BJaJicHWE HaBBIKAMHM TI03HABATENHHOW, YUe€OHO-HUCCIENOBATEICKOH U TPOEKTHOM
NEeSTENIbHOCTH, HaBBIKAMH pa3pelleHusl TpoOiieM; CMoCOOHOCTh W TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOHMCKY MCETOAOB PCHICHUA MNPAKTHYCCKUX 3adad, IMTPUMCHCHUIO
Pa3IUYHBIX METOAOB IIO3HAHUA

— TOTOBHOCTh H CIIOCOOHOCTh K CaMOCTOSITCIbHOU I/IH(I)OpMaI_II/IOHHO-HO3HaBaTCHLHOﬁ
ACATCIIBHOCTH, BJIAACHUC HABBIKAMU IIOJYUCHUA HCO6X0,Z[I/IMOﬁ I/IH(I)OpMaI_II/II/I us3
CHOBapef/’I Pa3HbIX THUIIOB, YMCHHEC OPHUCHTUPOBATHECA B PA3JINYHBIX HNCTOYHHKAX
I/IH(I)OpMaI_II/II/I, KPUTHYCCKU OLICHUBATH U UHTCPIPCTUPOBATDH I/IH(I)OpMaI_II/IIO, IoJry4acMyro
N3 pas3IMYHbIX HCTOYHHUKOB,

— YMCHHUC UCIIOJIB30BATh CPCACTBA I/IH(bOpMaI_[I/IOHHLIX U KOMMYHUKAIIUOHHBIX TCXHOHOFHﬁ;



— BIIQJICHUE SA3BIKOBBIMHU CPEICTBAMHU - YMEHHUE SICHO, JOTMYHO M TOYHO HU3JIararb CBOIO
TOUKY 3pEHUS, UCIIOJIb30BATh aJIeKBAaTHBIE (YCTHBIE U MMCbMEHHBIE) SI3bIKOBBIE CPEJICTBA.

IIpenMeTHLIE Pe3VILTATLI 00VYEeHUS

— (QopmupoBaHuE MPEJCTABICHUN O MAaTEeMaTHKE KaK 4aCTH MHUPOBOW KYJIBTYpPhl H O MECTE
MaTeMaTHKH B COBPEMEHHOW IMBHIIM3AIMH, O COCO0AX OMHUCAHHS HAa MAaTeMaTHYECKOM
A3BIKE SBJICHUN PEaJIbHOTO MUDA,

— (QopmupoBaHHE TPEACTABICHUH O MAaTEMATUYECKHX MOHATHUSAX KaK O BaXXHEWIIMX
MaTEMaTHYECKUX MOJEINAX, MO3BOJSAIOIUX OMNMCHIBATh M M3y4aTh Pa3HbBIE NPOLIECCHI U
ABJICHUS; IIOHUMAaHHWE BO3MOXKHOCTH aKCMOMAaTHYECKOI'O0 ITOCTPOEHUs MAaTEMaTHUYECKHX
TEOpHH;

— BJIAJICHUE METOJAaMH [0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS; YMEHUE HUX IPUMEHSATH,
IIPOBOJIUTH JJOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BJAJEHUE CTaHAAPTHBIMU IpPUEMAMM PELIEHUS PALMOHAJIBHBIX W HPPALUOHAIBHBIX,
[IOKA3aTeNbHbIX, CTCIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH M HEPABEHCTB, HX
CHUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B TOM YHUCJE JJIA MOHUCKA
IIyTU PELIEHUS U WUIKOCTPALMU PELICHNS] YPAaBHEHUN U HEPABEHCTB;

— (QopmupoBaHHE TpEACTaBICHUH 00 OCHOBHBIX TMOHATHAX, HUACIX H METoJax
MaTE€MaTUYeCKOro aHaJIN3a;

— BJAJICHUE OCHOBHBIMHU IMOHATHSAMHM O IUIOCKUX W IPOCTPAHCTBEHHBIX I'€OMETPUYECKHX
¢durypax, uX OCHOBHBIX CBOMCTBaX; (OPMHPOBAHUE YMEHUS PACIO3HABATH HA YEepTEkKax,
MOJIETSIX M B pEAJIbHOM MHUPE T'€OMETPUUYECKHE (QUIYpbl; MPUMEHEHHE H3YyYEHHBIX
CBOWCTB reoMeTpuyeckux ¢Guryp u ¢Gopmyia Uil pelleHHs TI'eOMETPUUYECKHX 3ahad U
3a/1a4 C IPAKTUYECKUM COACPIKAHUEM;

— (QopmupoBaHUE MPEACTaBICHUN O IMpoLeccax M SIBICHUSAX, UMEIOIUX BEPOSATHOCTHBIN
XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peaJbHOM MHpE, 00 OCHOBHBIX
MOHATUAX DJIEMEHTApHOW TEOpUM BEPOATHOCTEH; YMEHHMM HAXOIUTh M OLICHUBATh
BEPOSITHOCTH HACTYIUIEHHUS COOBITUH B MPOCTEHIINX MPaKTUYECKUX CHUTYalHUsIX U
OCHOBHBIE XapaKTEPUCTUKH CIyYalHbIX BEINYNH;

— BJIaJICHUE HAaBBIKAMHU UCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIPU PEILICHUU
3az1a4.

N3zyuas yueOHbIi npeamet «MaremaTuka» B 10 - 11 kiaccax Ha 6a30BOM ypoBHe,

BBIMYCKHUK HAYYHUTCSl HCIIOJIb30BaTh MOJYYCHHBIE 3HAHWS B TIOBCEJIHEBHOW >KU3HU H
CMOXeT  00ecHeuyuTb  BO3MOXKHOCTb  YCIIEHIHOTO  NPOJOJDKEHUS ~ OoOpa3oBaHHUs 110
CHEINAJIbHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIIOIb30BAaHHEM MaTEMaTHKU.

BoinyckHuk noayuum 603mO0MCHOCHb HAYYUMBCA PA36UEAMb MblULIEHUEe, UCNOIb3068AMb
NONYYeHHble 3HAHUS 6 NOBCEOHEBHOU JICU3HU U o0Decneyums YCcneuiHoe npoooJIdHCeHUe
00pazo6anus No  CNeYUArbHOCMAM, He CBA3AHHLIM C  NPUKIAOHBIM — UCNONIb308AHUEM
Mamemamuxu.

Takum o6pa3om, oOyuwarommecsi, OCyHIeCTBISAIoIIMEe oOyueHHe Ha 0a30BOM YpPOBHE,
JOJIKHBI OCBOUTBH OOIIME MaTeMaTUYeCKUEe YMEHHUs, He0OXOUMBbIE JUIsl )KU3HU B COBPEMEHHOM
OO0IIEeCTBE; 6Mecme ¢ meM, OHU HOLYUAIOM B03MONCHOCHb U3VHUMb npeoMem 2nyboice, ymobbl 6
oanvHeliuieM NpU  HEOOXOOUMOCMU — U3YHUAMb  MAMEMAMUKy 01  NpoghecCUOHAIbHO2O
NPUMEHEHUS.

IIpu wu3ydyeHuwm ciaeaywmmx pasgejioB npeamera «MaTeMaTHKa» BBITYCKHHK
HAYYUTCH, HOAYYUM 603MOHCHOCHIL HAYUUMBCA (6bLOCTIEHO KYPCUBOM):

JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH
— OIEpUpPOBATh MOHATUSIMH: KOHEUHOE MHOXKECTBO, DJIEMEHT MHOXKECTBA, MOJMHOMXKECTBO,
nepeceyeHrue M OOBEJUHEHHE MHOXKECTB, YMCIOBbIE MHOXXECTBA Ha KOOPJIMHATHOM
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OpSMOM, OTPE30K, HHTEPBAJ, HNOIVUHMEPBAN, HPOMENCYMOK C BbIKOJIOMOU MOYKOU,
epaguueckoe npedcmasgienue MHOXCECM8 Ha KOOPOUHAMHOU NIOCKOCMU,;

OTEpUPOBATh TOHSATUSMU: YTBEP)KICHHE, OTPHUIIAHHE YTBEPXKICHUS, WCTUHHBIC W
JIOKHBIE YTBEPXKICHUS, MPUYMHA, CJIEICTBUE, YaCTHBIM cilyyail oOLIero yTBEp KICHUS,
KOHTPIIPUMED;

HAXOJUTh MepeceueHue U 00bEeIMHEHUE IBYX MHOXKECTB, MPEICTABICHHBIX IpapuuecKu
Ha YUCIIOBOH NIPSAMOU U HA KOOPOUHAMHOU NIIOCKOCU;

CTPOUTh HA YHUCJIOBOM MPSAMOW TOJMHOKECTBO YHCIOBOTO MHOXKECTBA, 3aJ[aHHOE
MPOCTEHIIINMHU YCTIOBUSIMU;

pacro3HaBaTh JIOKHBIE YTBEPXKACHMsS, OIIMOKA B PACCYXKIEHUSX, B TOM 4YHUCIIE C
UCIIOJIb30BaHUEM KOHTPIIPUMEPOB;

UCIIONIb30BAaTh YHWCJIOBBIE MHOXXECTBA Ha KOOPIWHATHOW TIPSIMOW JUISL ONHCAHWMS
peaTbHBIX MPOIECCOB U SBIICHUI;

IIPOBOAMTD JIOTHYECKHE PACCYK/ICHUS B CUTYallUAX TOBCETHEBHOM KU3HU;

npoGepsams NPUHAOTIEHCHOCTNL INeMEHMA MHONCEC8Y,

npoeooums  00KA3amenbHble  paccyxcoeHus — Onsi  00OCHOBAHUSL — UCMUHHOCMU
ymeepicoeHUll.

UCNONIL308AMb YUCTOBbLE MHOMCECBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCIMU OJIs1 ONUCAHUSL PEATIbHBIX NPOYECCO8 U SAGTIeHU,

npoBoOUMsb O0KA3AMENbHble PACCYHCOCHUS 8 CUMYAYUSX NOBCEOHEBHOU JHCUZHU, NpU
peuieHuu 3a0a4 U3z Opy2ux npeomemos.

Yuciia v BbIPAKEHUA

orepupoBaTh Ha 0a30BOM YpOBHE (C60000HO onepuposams) TOHATUSMU: [EJI0C YUCIIO,
JEIMMOCTh YHCeJI, OOBIKHOBCHHAsI JPOOb, JCCSITHYHAS IPOOb, PAlMOHATBLHOE YHCIIO,
npuOIMKEHHOE 3HAUYEHUE YHCIA, YacTh, JOJs, OTHOLIEHUE, MPOILEHT, MOBBIIICHHE U
MIOHIDKEHUE Ha 33JIaHHOE YHCIIO MPOIICHTOB, MacIITal;

npueodumb npumepbsl yuceil ¢ 3A0AHHBIMU CEOUCMEAMU deruMocmu;

OTepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSMH: JIOTapuU(pM UHCIIA, TPUTOHOMETPUUECKAas
OKPYXXHOCTh, TpaJyCHas Mepa yIJla, BEIWUYMHA YIJIa, 3aJaHHOTO0 TOYKOW Ha
TPUTOHOMETPHUECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTaHTEHC YTJIOB,
UMEIOIINX MTPOU3BOJIBHYIO BETUUHHY, YUCId € U T |

BBITIOJIHATH apI/I(l)MeTI/I‘IGCKI/IC I[CflCTBI/ISI C ICJIBIMU U pallMOHAJIBHBIMU YHCJIaMU,;
BBITIOJIHATH HECJIOKHBIC HpCO6p330BaHI/I$I YUCIIOBBIX BBIpa)KeHI/II\/'I, COACpIKAINX CTCIICHU
Yyuce, TM00 KOPHU U3 Yrce, 00 oraprudmbl YUCET;

CpPaBHHMBATh pAI[HOHATBHBIC YHCIIa MEXKIY CO00ii;

OIICHUBATh M CPABHUBATH C PAIlOHATHHBIMU YHCIAMU 3HAYEHUS 1IENIbIX CTENeHel uncen,
KOpHEW HaTypaJIbHOM CTENEHU U3 YHCEJ, IOTapU(PMOB YHCEI B IPOCTHIX CIy4asx;
M300paxaTh TOUKaMH Ha YHCIIOBOM MPSMOI 1IeJble ¥ palliOHATbHbIC YHCTIA;

M300paxaTh TOUKAMH Ha YHCIOBOW MPSIMOU ILI€TbIe CTETIEHH YHCeNl, KOPHU HATypalbHON
CTETICHH U3 YHUCEIL, JIOTapu(MbI YUCEI B IPOCTHIX CIyUasx;

BBITOJIHATh HECJIOXKHBIE IIPE0Opa3oBaHusl 1ENbIX U JIPOOHO-palMOHATBHBIX OYKBEHHBIX
BBIPAKECHMI;

BBIpaXaTh B MPOCTEUIINX CIyJasiX U3 paBEHCTBA OJHY NEPEMEHHYIO Yepe3 Apyrue;
BBIUMCIISATH B TMPOCTHIX CHy4asX 3HAYCHUS YHUCIOBBIX M OYKBEHHBIX BBIPKEHUH,
OCYIIECTBIISIs HEOOXOIUMBIE TIOJICTAHOBKHU U MPe0oOpa30oBaHMS;

n300paxaTh CXeMaTHUECKH YroJl, BEJIMUMHA KOTOPOTrO BhIpaXkeHa B rpajaycax;

OIICHUBATh 3HAKU CHHYCa, KOCHHYCA, TAHT€HCa, KOTAHTE€HCA KOHKPETHBIX YIJIOB;
BBITIOJTHATH BBIYUCIICHUS TIPU PEIICHUH 33724 TPAKTHUECKOTO XapaKTepa,

BBIMIOJHATh ~MPAKTHYECKHE pacdyeTbl C HUCIOJBb30BAHHEM TpPU  HEOOXOAUMOCTH
CIIPABOYHBIX MATEPUAIIOB U BBIYUCIUTEIHHBIX YCTPOICTB;



COOTHOCUTH peajbHbIC BEIIMYUHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYKAIOMIETO MHUPA C UX
KOHKPETHBIMHU YUCIIOBBIMHU 3HAUCHHSIMH;

UCIIONIb30BAaTh METOJBI OKPYIVICHUS, NUPHOIMKEHUS W TPUKUAKH TPU  PEHICHUH
MPAKTUYECKHX 33724 TOBCETHEBHOM KU3HH;

BbINOIHAMY  ApuUpMemuyeckue Oelcmsus, couemas YCmuvie U NUCbMEHHble NpUembl,
NPUMEHSISL NPU HeOOXO0OUMOCTIU BbIYUCTUMEIbHbIE YCIMPOUCEA,

HAXoO0umsv 3HAYEHUs. KOPHA HAMYPATbHOU CMENneHu, CmeneHu ¢ pPayuoHAIbHbIM
nokazamenem, Jo2apupma, UCNOIb3YA  NPU  HE0OXOOUMOCMU  BbIYUCTUMETbHbIE
ycmpoticmea;

NOIb308AMbCA OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PAcyemax;

nPOBOOUMb NO  U3BECHHBIM QOpMYIaM U NPABULAM HPeobpaA308aHus OYKEeHHbIX
8bIPAdICEHUU, BKIIOUAIOWUX CMeNneHU, KOPHU, JN02apu@dmbl U MpPUOHOMempuieckue
dynryuu;

HAX00UmMb 3HAYEHUs YUCIOBLIX U OYKBEHHLIX BbIPANCEHUL, OCYWEeCmeIan HeodXooumble
NOOCMAHOBKU U NPeobPa308aHUsL,

u300padxcamev cxemamudecku y2ol, BeIUYUHA KOMOPO2O BblpadceHa 6 2padycax Uil
paouanax;

UCNONb308aMb  NPU  peuleHuu 3a0ay MmaoOauyHble 3HAYEHUs MPUCOHOMEMPUUECKUX
Gynxyuil yenos;

BbINOIHAMb NEPeO0 BeNUYUHBL Y2ld U3 PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO;
BbINONHAMb OelCMBUsL C YUCTOBLIMU OAHHLIMU NPU PeueHUU 3a0ay NpaKmuiecKoo
xapakmepa u 3a0ay U3 paziudHblx 00aacmel 3HaAHUU, UCNONb3YS NPU HeoOX00UMOCIU
CNPAasoyHble MAmepuabl U 6blYUCTUMENbHbLE YCMPOUCMEA,

OYeHUBamMb, CPABHUBAMb U UCNOIL308AMb NPU PeuleHUl NPAKMUYecKUx 3a0ai YuUciogble
3HAYEHUs. PeanbHbIX 6elUYUH, KOHKPEMHble HUCTO08ble XApPAKMepUcmuku 00beKmos
OKpYyJicaiouje2o mupa.

YPaBHeHHﬂ H HEPABCHCTBA

peuiaTtb JIMHEHHBIE U KBaJApPAaTHBIC YPABHCHHUA U HCPABCHCTBA,

pelmiaTh MOKa3aTCIIbHbIC YPABHCHUS, BUlA abHc =d (rne d MOXHO npeaACTaBUTb B BUAC

CTCIICHU C OCHOBAHUCM a ) n HpOCTeI\/’IH_II/Ie HCPAaBCHCTBA BUIa

a*<d, a*>d, a*<d, a*>d (rme d MOXHO IpEeICTaBUTh B BHJIE CTENEHH C
OCHOBaHUEM a );
pemats norapugmudeckue ypasHenus Buga log,(bx+c)=d u npocreiiume

HEpPaBEeHCTBA  BHJA log, (bx+c)<d, log,(bx+c)>d, log, (bx+c)<d,
log, (bx+c)>d;

NPUBOJUTH HECKOJIbKO MPHUMEPOB KOPHEW TPOCTEHIIEro TPUTOHOMETPHUYECKOTO
ypaBHEeHHUs Bujaa: sinx=a, COSX=a, tgx=a, ctgx=a, IIc a - TAOIUYHOE 3HAYCHHE
COOTBETCTBYIOIIEH TPUTOHOMETPUUECKOIN (PYHKIINH;

COCTaBIISITh M PEIIaTh ypaBHEHUS M CHUCTEMBbl ypaBHEHUW MPU PEUICHUH HECIOXKHBIX
MPAKTUYECKHX (CIOKETHBIX) 3a71a4;

pewiams  payuoHalbHble, NOKA3AMENbHble U  Jo2dpudmuyeckue  YpasHeHus U
Hepageencmea, npocmeuuiue UpPpayuoHAalbHble U MPULOHOMEMpUudecKue YpasHeHus,
HEPAGeHCmea U Ux CUCeMbl,

UCNONIBL308aMb MemoObl peuleHUs ypasHeHull. npuseoenue K eudy "npouszeedenue pagHo
nymo" unu "wacmmuoe pagno nyno", 3amena nepemennbix;

UCNONIL308aAMb MEMOO UHMEPBATIO8 Ol peuleHUsl HEPABEHCNE;

UCnonvL308amsb  2paguueckuti. Memoo OJisl NPUOIUINCEHHO20 peuleHUs YPaeHeHUll U
Hepagencme,



uzobpasxcamo  Ha  MPUSOHOMEMPUYECKOU  OKPYICHOCIU — MHOMCECB0  peuleHUll
NPOCMeUuuux mpuecoHOMempuUYeCcKux ypasHeHull U HepageHCms,

BbINOIHAML OMOOP KOPHel YPAGHEeHUL UNU peuleHuti Hepagencme 6 COOMEEemcmeuu ¢
OONONHUMENbHBIMU YCTIOBUAMU U O2PAHUYEHUAMU,

COCMAsisims U peuams YpaeHe s, CUCMeMbl YPAGHEHUU U HEPAGEHCBA NPU PeuleHUU
3a0a4 Opyaux y4eOHbIX NPeOMemos,

UCNONb3086aMb  YPAGHEHUs U HepaseHcmea Oisl NOCMPOeHus U  UCCIe008aHUs
NPOCMENUUX MamemMamuyeckux mooeiell peaibHblX CUmyayull Uil NPUKIAOHbIX 3a0a4;
YyMemb UHMEPNPEemupo8ams NOLYYEHHbIL NPU peuleHUul YPAGHEeHUsl, HEPABeHCMBAd Uil
cucmembl pe3yibmam, OYeHU8amy e20 NPasoonooodue 6 KOHMeKcnme 3a40AHHOU PealbHO
cumyayuy uiu nPUKIAOHOU 3a0ayu

DOyHKIUHA

OlepHpOBaTh Ha 0a30BOM YpPOBHE TOHSATHSIMH: 3aBUCHMOCTb BEJIUYMH, (YHKIIHA,
apryMeHT M 3HaYeHHe (YHKIHH, OOJACTh OIpENeIeHUs] M MHOXKECTBO 3HAYCHHU
byukuyn, rpadguxk 3aBucuMocTd, Tpaduk (QyHKUMU, HYIH (QYHKIHH, TPOMEKYTKU
3HAKOMOCTOSIHCTBA, BO3pAacTaHUE Ha YHCIOBOM IPOMEXKYTKE, yObIBaHHME HAa YHCIOBOM
OPOMEXyTKe, HauOojblllee M HauMEHblee 3HaueHHe (YHKIMM Ha YUCIOBOM
IPOMEXYTKE, IEPUOINUECcKast QYHKIUS, TIEPHOM, YeMmHas U HeuemHas PYHKYuu;
OIepUpoBaTh Ha 6a30BOM YPOBHE MOHATUAMU: IpsiMasi U 0OpaTHas MPONOPLUOHATBHOCTD
JWHEWHas,  KBagpaTH4Has, JorapupMuueckas W  TOKa3aTelbHas  (YHKIUH,
TPUTOHOMETPUUYECKHE (DYHKIUH;

pacrio3HaBaTh ~ TpadUKH  AJNEMEHTApHBIX  (YHKUWH: T[psIMOM W OOpaTHOM
IPONOPLUOHAIBHOCTH, JTUHEMHOHN, KBaJpaTUYHOMN, JOrapu(pMUUYECKON U MOKa3aTeIbHOM
(byHKUUH, TPUTOHOMETPUUYECKUX (DYHKIIMMH;

COOTHOCUTh  TpaQUKd  3JIEMEHTapHbIX  (QYHKOUI:  mOpsMod U oOpaTHOM
PONOPLUUOHAILHOCTH, JTUHEMHOHN, KBaJpaTUYHOM, JTOrapu(pMUUIECKON U MOKa3aTeIbHOM
(byHKUUH, TPUrOHOMETpUUYECKUX (QYHKIMH ¢ popMyamMH, KOTOPBIMH OHM 33JJaHbI;
HAXOJUTh 10 TpaduKy MPUOIIKEHHO 3HaUYeHUS (PYHKIIUH B 3aIaHHBIX TOUKaX;
ONpeAeNaTh Mo rpaduky cBoicTBa (YHKIUH (HYIH, MPOMEXYTKH 3HAKOMOCTOSHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HAaOOJIbIIINE 1 HANMEHBIIINE 3HAYCHUS | T.11.);

CTPOUTH ACKHU3 Tpaduka (PyHKIMH, yIOBIETBOPSIOIIEH NPUBEACHHOMY Ha0Opy yCIOBUM
(MpOMEXYTKH BO3pacTaHMs/yObIBaHUs, 3HaueHUEe (YHKIMHM B 3aJJaHHOM TOYKE, TOYKU
OKCTPEMYMOB, ACUMIMOMbL, HYAU PYHKYUU U M.0.);

OTpeNeNATh M0 IpaduKaM U UCNOAb308aMb O/l peuleHUsl NPUKIAOHbIX 3a0ay CBOWCTBA
peasbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOosblIMe W HaUMEHbIIWE 3HAYeHUs,
IPOMEKYTKH BO3PACTaHUS U YOBIBaHHS, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA. ACUMNIMOMY,
nepuoo u m.n.);

WHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON TPAKTUYECKON CUTYalNH;
onpeoensimy 3HaYeHue QYHKYuu no 3HAYEHUr0 ap2ymMenma npu pasiuidHblX CHocooax
3a0anusi pyHKyuu,

cmpoums epapuKu u3y4eHHblX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUWUX CIY4asx no opmyne noseoeHue u ceoucmeda
@dynxyuil, Haxooums no epagpuxy GyHKYuu HauboOIbLUWIUE U HAUMEHbUUE SHAYCHUS,
pewams ypasHeHus, npocmeuuiue CUCmemMbvl YyPasHeHUl, UCNONb3Ys C60UCMEa QYHKYULL U
ux epaguxos;

onpeodenams no epagukam npocmeunuiue XapaKmepucmurKu nepuooudecKux npoyeccos 6
ouonozuu, IKOHOMUKe, My3biKe, paouocsi3u u op. (AMnIumyod, nepuoo u m.n.).

JJ1eMeHTbI MAaTEMATHYECKOI0 aHAIN3A



OlepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMU: TNPOU3BOAHAS (PYHKUIUU B TOUKE,
KacaresbHas K TpaduKy QyHKIIUH, TPOU3BOIHAS (PYHKITUH;

OTIpeNeNATh 3HAYCHHE NMPOU3BOAHON (PYHKIIMU B TOUKE MO M300PAKEHHUIO KAacaTeIbHON K
rpaduKy, IpOBEIEHHON B 3TOH TOUKE;

peliaTte HECJIOXKHBIE 3aJaud Ha IMPUMEHEHHE CBSI3U MEXAY IPOMEXKYTKaMu
MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMa (DYHKLHU, C OJHOW CTOPOHBI, U MPOMEKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMH [TPOU3BOIHOM 3TON (PYHKIUH - C IPYTOi.

MOJIb3YACh TpaduKaMu, CpaBHMBAThb CKOPOCTH BO3pacTaHus (pocTa, MOBBIIICHHUS,
YBEJIMYEHUS U T.I1.) WIM CKOPOCTU yObIBaHMS (TaleHUs, CHUKCHHS, YMEHbIICHUS U T.I1.)
BEJINYMH B PEATbHBIX IPOIIECCax;

COOTHOCUTh TpaUKu peallbHbIX MPOIECCOB U 3aBUCUMOCTEH C HMX ONUCAHUSIMH,
BKJIIOUYAIOLIUMHU  XapaKTEPUCTUKU CKOPOCTH H3MEHEHHUs (OBICTPBIA pOCT, IJIaBHOE
MOHUXEHUE U T.I1.);

UCIIOJIb30BaTh I'paUKHU pEaNbHBIX MPOLIECCOB JIS PEIICHUs HECIOXKHBIX MPUKIATHBIX
3aJa4, B TOM YHCIIE ONpeAensis Mo rpaduky CKOpOCTh Xoa Mpoliecca;

BLIYUCTAMD NPOUZBOOHYIO OOHOYNIEHA, MHO20UNIEHd, KEAOPAMHO20 KOPHS, NPOU3EOOHYIO
CyMMbl QYyHKYULL,

BLIYUCTIAAMb  NPOU3BOOHLIE DNIEMEHMAPHLIX (QYVHKYUU U UX KOMOUHAYUU, UCHOTb3YS
CNpagouHble Mamepuanbl,

uccnedosamsv 8 NPOCMEUWUX CAYYaAsAX QYHKYuU Ha MOHOMOHHOCMb, HAXOOUMDb
Haubonvuiue U HauMeHbuUue 3HAYeHUsl (YHKYUll, cmpoums epaguku MHO20UIEeHO8 U
APOCMeUuUx payuoHaIbHbIX YHKYULL ¢ UCNOIb308AHUEM ANNAPAMA MAMEMAMUYECcKo20
ananuza;

pewams npuxiaoHvie 3a0ayu U3 OuoIO2UU, OUIUKU, XUMUU, IKOHOMUKU U OpYeux
npeomemos, CeA3aHHble C UCCAe008AHUEM XAPAKMEPUCMUK PealbHbIX NpOoYeccos,
HAaxodicoeHuem HaubonIbUUX U HAUMEHbWUX 3HAYeHUl, CKOPOCU U YCKOPEHUs U T.1.;
UHMeEPnpPemuposams noJyyeHHble pe3yabmanol.

CraTucTHKA U TeoOpus BQPOHTHOCTeﬁ, JOIHKa U KOMﬁI/IHaTOpI/IKa

orepupoBaTh Ha 0a30BOM YPOBHE OCHOBHBIMU OMHUCATENBHBIMH XapaKTEPUCTUKAMHU
YHCIOBOrO0 Habopa: cpenHee apudmeTnyeckoe, MeauaHa, HauOoIblee U HaUMEHbIIEEe
3HAYCHUS;

ornepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSAMH: YacTOTa U BEPOSTHOCTH COOBITHS,
CIIy4aifHbIN BBIOOP, OTBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUSMU;
BBIYHCIISATH BEPOSTHOCTH COOBITHI HA OCHOBE IMOJICUETA YUCIIA UCXOJIOB;

OIICHUBATh U CPABHUBATH B MPOCTHIX CIy4asX BEPOATHOCTHU COOBITHIA B peallbHOM JKU3HH;
YUTaTh, COMOCTABIATh, CPABHUBATh, HHTEPIPETUPOBATH B MPOCTHIX CIydasx pealbHbIE
JaHHBIE, TIPEJICTaBIEHHBIE B BUJIE TaOIHII, TUarpamm, rpadukos;

umems nNpeocmasienue O OUCKPEMHbIX U HENPEepbleHbIX CAVUAUHLIX BeIUYUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCMU CTYYAUHBIX BETUYUH,

umMemsv npeocmasieHue O MaAmemMamuieckomM ONCUOAHUU U OUCHEePCUU  CLYYAHbIX
BEUYUH,

umems npeocmasieHue O HOPMATbHOM pacnpeoeseHuu U npumepax HOPMALbHO
pacnpeoeneHHbIX CIY4YaUHbIX 8eTUYUH,

HOHUMAMb CYyMb  3aKOHA OOALWUX 4Yucel U 6blOOPOUHO20 Memood U3MepeHUs
eeposimHocmel;

umems npeocmasieHue 00 YCIOBHOU BEPOAMHOCMU U O NOJHOU 6epOsMHOCHU,
NPUMEHAMb UX 8 peUuleHUU 3a0ay;

umMemv NpeoCmasiieHue 0 BANCHLIX YACMHBIX 8UOAX PACHpeOeNeHUli U NPUMEHAMb UX 8
peuieHuu 3a0a4,

umems npedcmasienue 0 KOpperayuu CIy4aiuHblx 6elU4UH, 0 JUHENHOU peepeccuu;



BLIYUCTIAMNb UNU OYEHUBAMb BEPOAMHOCMU COOLIMULL 8 PEAbHOU HCUSHU,

8b1OUPaAMb NOOX00sUUe MeMOObl NPEOCMABIeHUs. U 00PAOOMKU OAHHBIX,

yMemb  pewiams HEeCI0JCHble 3a0ayu HA NpPUMEHEeHUe 3aKOHA OO0Nbuux 4ducen 8
CoyuoNIo2UU, CMPAXOBAHUL, 30PABOOXPAHEHUU, 0Decneduenul Oe30NaACHOCIU HACEeHUs. 6
Upe368bIYANIHBIX CUMYAYUSIX.

TexcToBbIE 3a1a4N

pematb HECJOXHBIE TEKCTOBBIE 33Ja4d pPa3HbIX TUIOB (68 mom uucie 3adadu
HOBLILUEHHOU MPYOHOCML);

aHAJIM3MPOBATh YCJIOBHE 3aJa4yd, NP HEOOXOIUMOCTH CTPOUTH ISl €€ PpeIICHHS
MaTeMaTHYECKyI0 MOJIETIb;

NOHUMATh U UCTIOJIB30BaTh JJIS PEIICHUS 3a1a4i HH()OPMAIUIO, IPEICTABICHHYIO B BUIE
TEKCTOBOM M CUMBOJIBHOM 3amucH, cXeM, TaOJInL, TuarpaMM, rpaukoB, puCyHKOB;
JIeiCTBOBATh MO aJITOPUTMY, COACPIKAIEMYCSI B YCIIOBHH 331a4H;

UCTIOJIb30BATh JIOTHYECKUE PACCYKICHHS TP PEILICHUH 33]auu;

pabotate C W30BITOYHBIMH YCIOBHSIMH, BBIOMpass W3 Bcel HH(OpManuu, HaHHBIE,
HEOOXOMMBIE JIJIsl PEIICHUS 3a/1a4H;

OCYIIECTBIIATh HECIIOXKHBIH 1epedOp BO3MOXKHBIX peIICHHWH, BHIOMpas W3 HHUX
ONITUMAJIBHOE TI0 KPUTEPHSIM, CHOPMYINPOBAHHBIM B YCIIOBUHY;

aHAJTM3UPOBaTh M HMHTEPIPETUPOBATH IOJYYCHHBIC PEIICHHS B KOHTEKCTE YCIOBHS
3aJa4u, BHIOMPATh PEIICHHS, He TPOTHBOPEYAINE KOHTEKCTY;

peuIaTh 3a/1a4u Ha pacyeT CTOMMOCTH TTOKYIOK, YCIIYT, OE30K U T.I1.;

pelIaTh HECIOXKHBIC 3a]aud, CBS3aHHBIC C JIOJEBBIM YYacTHEM BO BIaJIeHHMH (UPMOH,
PEINPUSTHEM, HEIBUKUMOCTHIO;

penraTs 3aJayi Ha MPOCTHIE MPOICHTHI (CHCTEMBI CKU/I0K, KOMUCCHU) U HA BBIYKMCIICHUE
CIIO)KHBIX IIPOLICHTOB B Pa3IMYHBIX CXEMaX BKJIAJIOB, KPEAUTOB U MITOTEK;

pemaTh MpakTUYeCKHUe 3aJau, TPeOYIONIHe UCIOIb30BaHUS OTPUIATEIBHBIX YUCE: Ha
OTIpeNieNIeHNe TeMITepPaTyphl, Ha OTPE/IEICHNE TIOJIOKEHNS Ha BPEMEHHOM OCH (/10 Hamei
3Pl U TIOCIE), HAa JABWKEHHE JEHEXHBIX CpPEeACTB (IIPUXOJ/pacxon), Ha ONpeieseHHUe
[JTyOUHBI/BBICOTHI U T.I1.;

UCIOJIb30BaTh MOHATHE MaciiTaba Ui HAXOXAEHUS pacCTOSIHMM M JUIMH Ha Kaprax,
IUIaHaX MECTHOCTH, MJIaHaX MMOMEIECHHUH, BBIKPOHWKaX, MpHU paboTe Ha KOMIBIOTEPE U T.II.
pemaTh HeCJIOXHbBIE TMPAKTUIECKUE 33a]aui, BOSHUKAIOIINE B CUTYAIHSIX MOBCEIHEBHOM
KHU3HH,

8bIOUPAM® ONMUMATLHBLIL MEMOO Peuenus 3a0a4i, paAcCMampueads pasiuitslie Memoobvl,
CmMpoums Mooejib peuleHus 3a0adu, NPosooOUmMs OOKA3AMeNbHble PACCYHCOCHU,

pewams 3a0auyu, mpedyiowue nepebopa BapUAHMOS8, NPOGEPKU YCI08UL, 6blOopa
ONMUMANLHO20 pe3yIbmama,

nepesooums npu peuleHuy 3a0aiu UH@Gopmayuio u3 00Hou Gopmsl 8 0pyeyio, UCNONIb3YSL
npu HeoOX0OUMOCMU CXembl, madbIuysl, cpaguxu, OUaspammol;

peuiams npakmuieckue 3a0a4u U 3a0a4u u3 Opyeux npeomemos.

I'eomerpus

orepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMH: TOYKa, TMpsAMas, IUIOCKOCTh B
POCTPAHCTBE, MAPAUIETBLHOCTh U TEPICHIUKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH;
pacrio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (TIpU3Ma, MTUPaMUJIA, PSIMOYTOJIbHBIM
napasuienienumnen, Kyo);

n300pakaTh u3ydaeMmble (UTYphl OT PYKH M C MPUMEHCHHEM IPOCTBIX UYEPTEHKHBIX
UHCTPYMEHTOB;

JenaTh (BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PUCYHKOB TMPOCTBIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y, CIPOUmsb Ce4eHusi MHO202PAHHUKOE,



U3BJICKaTh  MHPOpPMALMIO O  TIPOCTPAHCTBEHHBIX  TI'€OMETPHUYECKUX  (Urypax,
NPEJICTaBIICHHYIO Ha YePTEKaX U pUCYHKaX;

npuMeHsATh TeopeMmy Iludaropa mpu BBIUMCIEHUH D3JIEMEHTOB CTEPEOMETPHUECKUX
¢uryp;

pacrio3HaBaTh OCHOBHBIC BHJIbI TEJI BpalleHHs (KOHYC, IMIIMHAP, cdepa u map);
HAXOJUTh OOBEMBI M IUIOMIAJIM TMOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHKOB M Tel
BpaIieHus (eeomempuyeckux mej) ¢ IpUMEHEHUEM (OPMYIT,

COOTHOCHTb aOCTpakTHbIE TE€OMETPHUECKHME TOHATUS U (AaKThl C PpeaJbHBIMU
KU3HEHHBIMH O0BEKTaMHU U CUTYaIUSIMH;

UCIIOJIB30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp IS pEUICHHS
TUIIOBBIX 337124 MPAKTHYECKOTO COJIEPIKAHMS U 3a0ay u3 opyeux obracmeti 3HAHULL,
COOTHOCHTbD IUIOIAAH TOBEPXHOCTEH TeJ OAMHAKOBON (POPMBI pa3IMUHOTO Pa3Mepa;
COOTHOCHTH 00BEMBI COCY/IOB OJJMHAKOBOH (DOPMBI Pa3IMYHOTO pazMepa;

OLICHUBATh (OPMY TMPABWIBHOTO MHOTOTPAaHHUKA TIOCIE CIWIOB, CPE30B M T.II.
(onpeaensaTh KOJMYECTBO BEPIINH, peOep U IpaHel MOJYyYCHHBIX MHOTOTPDAaHHUKOB),
npUMeHAMb OISl peuleHUs 3a0ay ceomempuyeckue (Gakmol, eciu Yci08us NPUMeHeHUs
3a0aHvl 8 A6HOU opme;

pewams  3a0a4u  HA HAXONWCOEHUEe 2eOMEempPUYecKux GeluduH no obpasyam uiu
aneopumman;

U361€KAmMb, UHMEPNPEMUpo8ams U npeodpas06bléams UHGOPMAYUIO O 2e0MeMPULecKUX
Queypax, npedcmasieHHyI0 Ha Yepmetcax;

NPUMEHAMb — 2eomempuyeckue gakmsl 015 peuwlenus 3a0ay, 6 MOM  HUCe
NPeOnonazaruux HeCKOIbKO Wa208 peueHus;

ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCMEN 8 NPOCMPAHCIEe;
Gopmynuposamsv ce0licmea u NPU3HaKU ueyp;

O00KA3bIBAMb 2e0OMEMPUIECKUe YMBEPIHCOCHUSL,

e1ademsv CMAHOAPMHOU Klaccupukayuel npoCMpaHCmMEeHHbIX ¢ueyp (nupamuovl,
npusMbl, napaiieienuneosl);

BbLIYUCTIAMD PACCMOAHUS U Yellbl 8 NPOCPAHCGE,

BeKTOpLI U KOOPAMHATHI B IIPOCTPAHCTBE

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM JIEKAPTOBHI KOOPJAUHATHI B IPOCTPAHCTRE;
HaXO0JIUTh KOOPJAMHATHI BEPIINH Ky0a U MPSMOYTOJIFHOTO MapaJiIesIeIUIe 1a;
onepuposamv NOHAMUAMU OEeKAPMOBbL KOOPOUHAMbBL 8 NPOCMPAHCIEE, BEKMOP, MOOYb
8EKMOpA, PAGEHCMBO BEKMOPO8, KOOPOUHAMbL BEKMOpd, Y20l MeHCOy 6eKmopamu,
CKAISIPHOE NPoU38edeHUe 8eKMopos, KOIUHeApHble BeKMOopbl,

HAXo0ums paccmosiHue Mexcoy O08YMs MOYKAMU, CYMMY 6€KMOpPO8 U Npou3eedeHue
8EKMOPA HA YUCTO, V2O MeHCOY BeKMOPAMU, CKANAPHOE Npouzeedenue, packiaobléams
8EKMOP NO 08YM HEKOLIUHEAPHBIM 8EKMOPAM,

3a0aeams NIOCKOCMb YPABHEeHUeM 8 0eKapmosol cucmeme KOOpOuHam;

pewiams npocmetiuiue 3a0a4u 66e0eHUeM 8eKMopHo2o basuca.

Hcropust MaTeMaTUKH

OIUCBHIBATh OTJACIBHBIC BBIJAIOIIUECS PpE3yJIbTaThl, IIOJYYEHHBIE B XOJE€ pPa3BUTHUSA
MaTE€MaTHKHU KaK HayKH;

3HaTh MIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B CBSI3U C OTEYECTBEHHOM U
BCEMHUPHOH UCTOPHUEH;

IIOHUMATh POJIb MaTEMATHUKH B pa3BuTun Poccuy;

npeocmasnsims 6K1A0 GblOAIOWUXCS MAMEMAMUKOE 8 PA36Umue Mamemamuk U UHbIX
HAYYHbIX 0Oaacmel.

MeTtoabl MATEMATUKH

MMPUMCHATH U3BECTHBIC METOAbI IIPU PCIICHUUN CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4;



— 3aMedaTb W XapaKTEepU30BaTh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH B OKpYXKarollen
JIEHCTBUTEIIFHOCTH,

— TMPUBOJUTH NPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJEC, B TOM YHCIIE
XapaKTEePU3YIOLIUX KPacoOTy M COBEPIICHCTBO OKPYXAIOLIET0 MHUpa U IMPOU3BEICHUM
HCKYCCTBA,

—  UCNONb306aMb OCHOBHbIE MemOoObl O00KA3AMENbCMEd, NPO8OOUMb OO0KA3AMENbCMEO U
BbINOJIHAMb ONPOBEPHCEHUE,

—  npumeHsmv npocmeuiuiue npoSpamMMHble CPeOCmaa U INeKMpPOHHO-KOMMYHUKAYUOHHbLE
cucmembl NPU peueHur Mamemamuideckux 3a0ay.

Conep:xanue yueOHoro npeamera «MareMaTuka

Aure0pa m Ha4yaJIa MAaTeMaTH4YeCKOr0 aHAJIU3a
10 k1acc

JeiictBuTeabHbIe uMcaa. Llenble W pamnuoHanbHble Yucaa. [[elCTBUTENBHBIE YHCIIA.
beckoneuno yObIBarolas reoMmeTpuyeckas nporpeccust. Apudmerndyeckuil KOpeHb HaTypaJbHOM
crenieHd. CrTeneHb € paloOHAIbHBIM U JIEHCTBUTENBHBIM MT0Ka3aTeneM. Pemenue 3aaau.

Crenennas ¢pynkuusi. CrenenHas QyHkuus, e€ cBoiictBa u rpapuk. BzaumHo obpatHble
¢yHkuu. PaBHOcCHIbHBIE ypaBHEHUS U HEpaBeHCTBA. VppalMOHaJIbHBIE YypaBHEHHUS.
HppanuoHanbHble HEpaBEHCTBA.

IMoka3arenbHas ¢yukuusa. I[lokasarenpHas ¢yHkuus, e€ cBoiicTBa ©  Tpaduk.
IToxazarenbHble ypaBHeHus. [lokasatenbHble HepaBeHCTBa. (CHCTEMBI  ITOKa3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB.

Jlorapudmuueckas ¢Pynkuusa. Jlorapudpmel. CpoiictBa norapudmoB. JlecaTuyHble U
HaTypasibHble Jorapupmbl. Jlorapupmuueckas QyHkuusa, e€ cBolicTBa U Tpaduk.
Jlorapugmuueckue ypaBHeHus. Jlorapupmuyeckre HepaBeHCTBA.

Tpuronomerpudeckue popmyabl. Paguannas mepa yria. [IoBopoT TOUKM BOKpYr Hadaia
KoopauHar. OmnpeneneHue CUHyca, KOCMHYCa M TaHI€HCa yIyla. 3HaKM CHHYCa, KOCHHyca U
TaHreHca. 3aBUCHUMOCTh MEXJYy CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJIHOTO M TOTrO K€ yIJa.
Tpuronomerpuueckue ToxkzaecTBa. CHHYC, KOCUHYC M TaHTE€HC yriioB « U —a . Dopmynsl
cnoxeHus. CuHyC, KOCMHYC M TaHreHC JABOWHoOro yria. CHHYC, KOCHMHYC U TaHI€HC
noJioBUHHOTro yria. @opmynsl npuseneHus. Cymma U pasHocTh cuHycoB. Cymma M pa3HOCTh
KOCHHYCOB.

Tpuronomerpuyeckue ypaBHEHHsl. YPaBHEHHUE COSX=d. VYpaBHeHHE sinx=a.
YpaBHeHue tgx=a. Pemenue TpuroHoMerpudyeckux ypaBHeHuid. IIpumepsl peleHus

MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
HrTorosoe nosropenue.

Auiredpa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIN3a
11 kiaace

Tpuronomerpuveckue ¢yHkuuu. OOIaCTb ONpeneNeHuss U MHOXECTBO 3HAYECHUH
TPUTOHOMETPUUECKUX QyHKUUNA. YETHOCTD, HEUETHOCTD, EPUOAUYHOCTD TPUTOHOMETPUUYECKUX
¢byuknuii. CpoiictBa pyHkunu y=cosx u e€ rpapuk. CBoicTBa QyHKIMH y=sinx U €€
rpa¢puk. CBoiictBa QyHKIUHN y = tgx U e€ rpadux. OOpaTHbIE TPUTOHOMETPHUYECKUE (DYHKITHH.

IIponsBonnasi u e€é reomerpuyecknid cMmbica. IlponsBonnas. IlpousBogHast creneHHON
¢byuknun. [pasuna nuddepenupoBanus. [Ipor3BoaHbIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIIUM.
I'eoMeTpuYeCKU CMBICI IIPOU3BOIHOM.
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IIpuMeHeHne NMPOM3BOAHON K ucciaeloBaHMI0 (yHkuuid. Bospacranme u yObiBaHue
byakuA. OKCTpeMyMbl GyHKIMH. [IpuMeHeHHMe TPOW3BOAHOM K TIOCTPOCHUIO TpaduKoB
¢ynkuuii. Hanbosnpiee 1 HanMeHblnee 3HaueHUs QyHKIMU. BeimykiocTs rpaduka GyHKIHH,
TOYKH TIeperuoa.

HNurerpan. IlepBooOpasznas. IlpaBuna HaxoxaeHus nepBooOpasHbiX. [Lmomans
KPUBOJMHENHON Tpameuuu W HHTerpajl. BpluucieHne uHTErpanoB. Beluucienue miomanen
buryp ¢ nomompio UHTErpanoB. [IpuMeHeHHe NPOWM3BOAHON W HMHTErpaja K PEHICHHUIO
MPaKTUYECKHX 3a]1a4.

KomOunaTopuka. [Ipasuino npoussenenus. [lepectanoBku. Pazmernienust. Coueranust U ux
cBoiicTtBa. bunom HeroToHa.

DJieMeHThI Teopun BeposiTHocTel. CoOpiTusi. KomOunanuu coosiTuii. [IpoTBONOIOKHBIE
coObiTusi. BepostHocTh coObiTus. CroxeHue BeposTHOCTe. HesaBucumbie COOBITHS.
YMHOxeHne BepossTHOCTeH. CTaTUCTUYECKAs BEPOSITHOCTD.

Crarucruka. CnyJaitHeie BenuuuHbl. [leHTpanbHbIe TeHACHITMU. Mephl pa3opoca.

3ak/04nTeIbHOE NMOBTOPEHHE Kypca ajre0pbl U HA4YaJl MAaTeMaTHYeCKOIro aHaJIu3a
NPHU MOATOTOBKE K HTOrOBOM aTTECTAIMH 110 MaTeMaTHKe.

I'eomeTpus
10 ki1ace

Beenenue B mpeaMmer. [Ipenmer crepeomerpuu. AKCHOMBI crepeomerpuu. Hekoropsie
CJIEJICTBUS U3 AKCHOM.

IHapanieabHOCT, NPAMBIX M IUIOCKOCTeH. [lapaienbHOCTE NPSAMBIX, NOPSIMOM U
IUIOCKOCTH (IIapajiesibHble NpsSMble B MPOCTPAHCTBE, MPHU3HAK MapajuIeIbHOCTH IMPSAMBIX B
npoctpanctse). [lapannenbHoCTh NpsAMOM U IUIOCKOCTU. B3anmHOe pacronoxeHue NpsiMbIX B
npocrpancTse. CKpenuBaronyecs npsMble. YTIIIbl ¢ COHANPABICHHBIMU CTOPOHAMH. B3aumHoe
PAacCIIOIOKEHUE IIPSIMBIX B IIPOCTPAHCTBE. YTOJI MEXKAY NPsAMBIMU. [lapajienbHble MIIOCKOCTH.

CaolicTBa napaiensHbix miaockocred. Terpasnap. Ilapamnenenunen. Iloctpoenue cedenuit
TETpa’Apa U NapajlIesIenuIeaa.

IlepnieHAUKYAAPHOCTL MNPAMBIX M IUIOCKOCTeH. [lepneHauKynsgpHble IpsMBIE B
npoctpaHcTBe. [lapamnensHble  mpsMmble, TEPHEHIUMKYISpHbIE K IUIOCKOCTH. [Ipm3nHax
NEPHNEHAUKYJIAPHOCTH IpPsAMOM UM IIOCKOCTH. Teopema O TMpsAMOHM, NEPHNEHAUKYISPHOU
IJIOCKOCTH. PaccTostHue OT TOYKHM 10 IUIOCKOCTH. TeopeMa o TpEX MepneHAuKYIspax. YTroia
MEXAY NPSAMOM M IUIOCKOCTBIO. JIByrpaHHbI yroia. IIpu3Hak NeprneHIuKyIsIpHOCTH ABYX
miockoctel. [IpsmoyronesHelil napamienenumnen. TpéXrpanHslii yrosi. MHOrOrpaHHBIA yTOJI.

Muororpannuku. [lonstue mHororpannuka. I'eomerpuueckoe teno. [Ipusma. ITupamuna.
[TpaBuiibHasg nupamMuja. YceuéHHas nupamuzaa. Iloctpoenune ceuennii nupamun. Cummerpus B
npoctpancTBe. l[loHATHE NPAaBUIBHOTO MHOTOTPAaHHUKA. DJIEMEHTbl CUMMETPUU MPaBUIIBHBIX
MHOI'OI'PAaHHUKOB.

IloBTOpEHME.

I'eomerpus
11 knacc

Huaunap, xonyc m map. I[lonstue wnmnusapa. Ilmomans NMOBEpPXHOCTHM LMIMHApA.
[Tonsitue xonyca. [Imomane moBepxHOCTH KOHyca. Yceu€HHbI KoHyc. Cdhepa u map. Bzaumuoe
pacrionioskeHre cdepbl U miaockoctu. Kacarenbhas miockocts k cdepe. Ilnomans coepsr.
B3aumuoe pacnonoxxenue cdepsl u mnpsmoi. Cdepa, BnmcaHHas B IHJIMHAPUYECKYIO
noBepxHocTh. Cdepa, BOUCAaHHAs B KOHMYECKYIO MOBEpPXHOCTh. CedeHus NIMIMHIPUYECKON
noBepxHocTU. CedeHHsI KOHNYECKOU MOBEPXHOCTH.

O0bém Teu. [Tonstue 00bémMa. O6BEM NpsAMOyTonbHOTO Napayenenunenaa. O0bEM npsaMoit
npusMbel. O0bEM nuMIMHApPaA. Bbluncienne 00bEMOB Ten c momoulplo uHTerpana. OO0bEM
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HAKJIOHHON npu3Mbl. O0bEM HakIOHHOW Tpu3Mbl. O0bEM mHpamuabl. O0BEM KoHyca. OOBEM
mapa. OO0bEMBI IIAPOBOr0 CErMEHTa, IIapOBOT0 CJI0s U mapoBoro cektopa. Ilnomans chepsl.

BexTopsl B mnpocrpancTBe. [lonstue Bekropa. PaBeHcTBo BekTOpoB.  ClokeHHE H
BblUMTaHHE BEKTOpOB. CyMMa HECKOJbKHX BEKTOPOB. YMHOMKEHHE BEKTOpa Ha YHCIIO.
Komnianapusle Bektopbl. llpaBuno mnapamnenenunena. PasnoxkeHune BekTopa 10 TpeMm
HEKOMITJIAHAPHBIM BEKTOpPaM.

Metoa xoopauHar B npocrpancrse. /[Buikenus. [IpsimoyrosnbHas cuctema KOOpAMHAT B
npoctpadctBe. Koopannatsl Bektopa. CBsi3b MeX/1y KOOPAWHATAMU BEKTOPOB M KOOpJIMHATaMHU
touek. I[Ipocreiimme 3amaun B KOOpAMHATaX. YpaBHEHUE Cepbl. YTONI MEXIYy BEKTOPaMH.
CkanspHoe mpou3BeleHHE BEKTOPOB. BblunciieHne yrioB MexXy MNPsSMBIMH U IJIOCKOCTSMHU.
VYpasHenue minockoctu. LlenTpanbHas cummerpus. OceBas cuMMeTpus. 3epKajlbHas CUMMETPHUSL.
[TapamnensHbIil nepenoc. [Ipeodpa3zoBanue moaoous.

3akiIl0YuTeIbHOE TOBTOPEHMEe Kypca TIeOMeTPpHM INpPH MNOArOTOBKE K HTOroBOii

aTTeCTallui 110 MaTeMaTHuKeE.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «MATEMATHUKA»

Ne
I./11.

I'naBa/ Conepxxanne MmarepuaJjia

KoJua-Bo
4acoB

eau o0y4enus

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 kaacc

IHOBTOPEHME.

8

AnreOpanyeckue BoipakeHus1. JIMHeHbIe ypaBHEHUS U
CUCTEMbI YpaBHEHUI. UK CIIOBbIE HEPABEHCTBA U
HEPaBEHCTBA I1IEPBOM CTEIIEHU C OJJHUM HEU3BECTHBIM.
Jluneitnas pynkuusa. KBagparusie kopuu. KBagparueie
ypaBHeHus. KBanpatuunas ¢pyHkuus, €€ CBOMCTBA.

KBanparusie HepaBeHcTBa. CBOMCTBA U rpaduKu PYHKIIHIA.

[Iporpeccun.

IIpeameTHbIe Hean:

— CcUCTeMaTu3alys 3HAaHUH Ha OCHOBE OOOOINAOLIEr0 IOBTOPEHHUS
Kypca anredpbl OCHOBHOW IIKOJIBI;

— IIOBTOPEHHE npaBwil U GopMyn s [peoOpa3oBaHMA
aJreOpanvecKuX BbIpaXKEHHUI;

— YCTAHOBJICHHME CBS3€H MEXAY KOJIWYECTBOM PELICHUN CHCTEMBI JIBYX
JUHENHBIX YPaBHEHHUH U TOYEK IIEPECEUYECHMsI NMPSMBIX, 3aJAIOIIUXCS
YPaBHEHUSIMU CUCTEMBI (TeOMeTpruYecKas HHTepIpeTanus);

— TIOBTOPEHHE CBOICTB YMCJIOBBIX HEPABEHCTB M CHOCOOOB peIIeHH
HEPaBEHCTB C OJIHOW ITEPEMEHHOM;

— 0000wmenne CcBOWCTB (QyHKIMU Y =kX+b B 3aBUCHMOCTH OT

3HaYeHUI mapameTpoB k U b , mocTpoeHue rpaduKos;
. 2
— 0000mIeHre CBOWCTB GQYHKIMKU Y =ax~ +bx+c B 3aBUCUMOCTH OT

3HaueHWH mapamMeTpoB a,b,c¢ W 3Haka D =b’ —4ac, TOCTPOCHHE

rpauKoB;

— TIOBTOPEHHME METOJOB pEHIeHHWs KBaJApaTHBIX YpPaBHEHHH U
HEPABEHCTB;

— aKTyajnu3anusi 3HaHUW O  mporpeccusix  (apudmerHueckas,
reOMETPUYECKAs).

MeTanpeamMeTHble LeJIu:
— YCBOEHHME YHHBEPCAJIbHBIX METOJ0B OOOOLIECHMS] M CHUCTeMAaTH3aluu

3HAHUM;
— OBJIAJICHUE YCTHBIM U TMHCbMEHHBIM MAaTEMATHYECKHUM SI3BIKOM,
MPUMEHUMBIM npu W3y4YECHUU MPEIMETOB €CTECTBEHHO-

MAaTCMaTUYCCKOr'o UKJIA, PAa3BUTUC UCCICIOBATCIILCKUX YMCHHﬁ;
— Pa3BUTHUC YMGHI/If/'I 00OCHOBBIBATH CBOH BBIBOJIbI W TPOBOAUWTH




JI0Ka3aTeJIbHbIE PACCYKICHHUS.
JINYHOCTHBbIE LIEJIH:

— pa3BUTHE  TBOPYECKHUX  CIIOCOOHOCTEW, WHTYUIMH, HABBIKOB
CaMOCTOSTECIbHOM IESATCILHOCTH;

— YMCHHUC O6’beKTI/IBHO OLICHUBATh YPOBCHBL CBOUX 3HAHUU 110 npeamMeTy
Y BBICTPAMBATh IIAHBI 110 UX KOPPEKTUPOBKH.

I1.

JIEVNCTBUTEJBHBIE YUCJIA

13

Llenble u panuoHaNbHBIE uyucaa. JeHCTBUTENbHBIE YHKCIA.
beckoneuno yObIBaromas reoMeTpUuecKas IMpOrpeccus.
ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. CTeneHb
C pallMOHAJILHBIM U JICUCTBUTEIIHHBIM ITOKA3aTEIIEM.

Ilpeomemmnoie yenu:

— pa3BUTHE TIOHATUA JCHCTBUTEIBHOTO UHWCIAa Kak pe3yJbTara
BBHICTPAMBAaHUs HAy4YHOW TEOPUU JCUCTBUTENIBHBIX YHUCENT Ha
OCHOBAHUU MOHATHS IIpejieia YUCIOBOM MOCIeq0BaTEIbHOCTH;

— (opmMupoBaHHE TMOHATUS CTENEHH C JCHUCTBUTEIBHBIM IOKA3aTEIeM
KaKk OCHOBBl  JJIi  M3YYEHMs  CTENEHHOW, IOKa3aTeJIbHOM,
JorapupMUUEcKon (HyHKIIHA;

— pa3BUTHE YMEHHI MPUMEHSTHh CBOMCTBA CTEIEHU C JCHUCTBUTEIbHBIM
MOKa3aTeleM IpU MOJEIMPOBAHUM M HM3YYEHHM MAaTeMaTH4YECKUX
MoJieJIel, ONHMCHIBAIOIIMX TMPOLECCHl C TOMOIIBI0 CTENEHH C
JIECTBUTEIILHBIM [TOKa3aTeNIeM;

— (dopmupoBaHME YMEHUUW TPUMEHSATH METOJbI IOKA3aTeIbCTB U
QITOPUTMBI PEIICHUN MPAKTUYECKUX 3a/1ad, OMHUPAsICh HA U3YUCHHBIC
TEOPEMBI U CIEICTBUS.

Memanpeomemnmnuwie uenu:

— pa3BUTHE YMEHHUH CaMOCTOSITEIBHO OCYILECTBISITh, KOHTPOJIUPOBATh
U KOPpPEKTHpOBaTh JIEATENBHOCT, B  Imporecce 0000mIeHus,
CHCTEMaTH3allii U PACIIUPEHUs 3HAHWM, TIOJYYCHHBIX B OCHOBHOMU
HIKOJIE;

— Ppa3BUTHE CIIOCOOHOCTEH K CaMOCTOATEIbHOMY IIOMCKY METO/I0B
pelieHusl TMPaKTUUYEeCKUX W TPUKIAJHBIX 3a7a4, C TPUMEHECHUEM
M3YYEHHBIX METOJIOB;

— (opmMupoBaHHE YMEHHI SICHO M TOYHO W3JIaraTh CBOIO TOYKY 3PEHUS
KaK yCTHO, TaK M MHCHbMEHHO, TPAMOTHO TIOJIB3YSCh SI3BIKOM
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MaTEeMAaTHKH.

Jluunocmmuuie yenu:

— ¢opMupOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO HAyKH;

— ¢opMUpOBaHHE OCHOB CAMOBOCIHTAHHUS B MPOIECCE BBIMOTHCHUS
paboT pa3HOro YPOBHS CIIOKHOCTH, TPEOYIOIIUX OTBETCTBEHHOTO W
TBOPUYECKOT'O OTHOIICHUS;

— pa3BUTHE CIOCOOHOCTH U TOTOBHOCTH BECTU JHAIOr C JIPYTUMU
JIIOJIbMU B IIPOIIECCE COBMECTHOM JI€ATEIbHOCTH.

III.

CTEIIEHHASA ®YHKIUA

12

Crenennas ¢yHkums, e€ cBoiicTBa M rpaduk. Bzammno
oOparHble  QyHKIMU. PaBHOCHIBHBIE  ypaBHEHHS W
HepaBeHCTBa. MppannoHaabHbIe ypaBHEHHS.

Ilpeomemmnuvie yenu:

— BBEJCHHME IOHATHUS CTENEHHOM (YHKUMHU; HU3yueHHe e€ CBOMCTB
aHAJTMTUYECKUMHU U rpauuecKUMU METO1aMU;

— U3yuyeHUEe TMOHATUS oOpaTHOM (yHKUMU; OOOOIIEHUE NOHSITUS
o0paTHOW (YHKIMM C WCIOJB30BaHHEM paHee M3YYCHHBIX 3a-
BUCUMOCTEH; (QOpMHpPOBaHHME YMEHHUS aAHAJTUTHUECKOW 3alucu
GbyHKIIMHM, 00paTHOM JaHHOM, a TaK)Ke YMEHHUsS MOCTPOEHMsI rpaduka
oOpaTHO (hyHKIMH;

— BBEJCHHME OIpEAeNCHUH paBHOCWIBHBIX YpaBHEHHH (HEpaBEHCTB,
CUCTEM) U ypaBHEHUH (HEpaBEHCTB, CUCTEM) — CIIEACTBHIA;

— BBeJICHHE TOHATHUS 00JacTH OmNpeAeieHHUs ypaBHEHUs (HEpaBEHCTBA,
CUCTEMBI);

— TIpUMEHEHUE TpU pEHIeHUH YypaBHEHUN (HEPABEHCTB, CHCTEM)
CBOWCTB paBHOCUJIBHBIX ITPe0Opa30BaHui;

— oO0yuyeHue MeToaM pelieHUs UPPALUOHAIBHBIX YpaBHEHH.

Memanpeomemmnuwle uyenu:

— oOydeHue TpHeMaM  HMHTEpIpEeTalud  SBICHUH  MPOIECCOB,
IIPOTEKAOIIUX 110 CTETIEHHOM 3aBUCUMOCTH;

— Ppa3BUTHE YMEHHI CaMOCTOSATENIbHO ONPEAEINATh LeNd AESITeIbHOCTU
[0 M3YyYEHUIO DJJIEMEHTapHBIX (QYHKIUH W HUX [PUMEHEHHIO,
WCIOJIb30BaTh  BCE  BO3MOJKHBIE  pECypChl sl JOCTHIKEHMS
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MIOCTaBJIEHHBIX LENEH;

— (opMupoBaHHE CIIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIICHUS IIPAKTUYECKUX 3a/1a4;

— pa3BUTHE KPUTUYHOCTH MBINUICHHS B IPOLECCE OLCHKH M HH-
TeprnpeTanuy UHPOpMAaIUH, TOTy4aeMON U3 Pa3IUYHBIX HCTOYHUKOB;

— pPa3sBUTHE YMEHMM B3aUMOJCHUCTBUSA B IIPOLIECCE ITOMCKA PEIICHUS
pooJieM.

Juunocmnvle yenu:

— (opMUPOBAaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH;

— pa3BUTHE CTPEMJICHHA K CaMOCTOATEIIbHOM TBOPYECKOW H OT-
BETCTBEHHOM J1€ATEIBHOCTH;

— pa3BUTHE CTpEeMJICHHH K camMo00pa3oBaHHUIO, CO3HATEIBHOMY OT-
HOILIEHUIO K HEMPEpPHIBHOMY OOpPa30BaHUIO KAK YCIOBUIO YCIEIIHOM
PO eCCHOHAIIBHON U OOIIIECTBEHHON JIEATEILHOCTH.

Iv.

IHOKA3ATEJIbHASA ®YHKIIUA

10

[TokazarenbHast ¢QyHkus, e€ cBoiictBa U  rpaduk.
[TokazarenbHble ypaBHeHUdA. [loka3zarenbHble HEPABEHCTBA.

CucreMbl ITOKa3aTelIbHBIX ypaBHeHPIfI " HCPABCHCTB.

IlIpeomemnmnuvie yenu:

— BBEJICHHE IOHATHUS IMOKa3aTeIbHOM (DYHKIMH;, M3ydyeHHE CBOWCTB U
MOCTpOoeHHE TpaduKa MOKa3aTeIbHOW (QYHKINH;

— oOyyeHue pelIeHUI0 T[I0Ka3aTeIbHBIX YpaBHEHHH (HEpaBEHCTB,
CUCTEM) aHAIUTUYECKUMU U IpapUUeCKUMU CIIOCOOAMH.

Memanpeomemnmnuoie yenu:

— MOJENHUpOBaHME SBICHMM UM MPOLECCOB, MNPOTEKAIOUIMX IO 3KC-
MOHEHIIMAJbHOW 3aBHUCHUMOCTH, C MOMOLIbI0 (opMmyn U rpadukos
noKa3aTeabHON QyHKINH;

— HCCle[IOBaHUE pealbHBIX MPOLECCOB M SBICHUM, MPOTEKAIOIUX IO
3aKOHaM TI0Ka3aTeJIbHOM 3aBUCHUMOCTH, C TIIOMOILBIO CBOICTB
MoKa3aTeabHON (YHKITUH.

JIuunocmmnuie yenu:

— pa3BUTHE AaHAJIUTHYECKHX CIIOCOOHOCTEH W HUHTYyHIHH (B XOJHe
Ha0JI10/IeHNUs 32 IOBEJIEHUEM SKCIIOHEHIMAIbHBIX 3aBUCUMOCTEN);
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pa3BUTHE HCCIIEIOBATENIbCKUX YMEHHM, HEOOXOAMMBIX B OCBOCHUU
OyIyIIUX TBOPYECKUX MPOhECCuid;

COBEPIICHCTBOBAHUE KYJBTYPhl BBIYUCIUTEIBHBIX H TpadUUecKUX
JICHCTBUN.

JJOTAPUOPMHUYECKASA ®YHKIUA

14

Jlorapudmer. CoiictBa sorapudmoB. [lecsaTuuneie u
HaTypajibHble Jorapumel. Jlorapupmuueckas GyHkus, eé
cBoiictBa W rpaduk. Jlorapupmuueckue ypaBHECHUS.
Jlorapugmuueckue HepaBeHCTBA.

Ilpeomemmnuvnie yenu:

BBEJICHUE MOHATHS JIorapudma 4yucia,

U3y4eHHEe CBOMCTB JIorapu(pmos;

IPUMEHEHHE CBOWMCTB JIOrapu(PMOB U OCHOBHOTIO JIOTapu(pMUUECKOTO
TOXKAECTBA JUIl  YHPOIUEHUS  JIOrapU(PMHUECKUX  BBIPAKECHUN
BBIUHCIICHUSIX;

BBEJICHUE TIOHATHH JECATUYHOTO U HATYpalbHOTO Jorapugpma;
npuMeHeHne GOpPMYIIbI Iepexoa jJorapudpma K ApyroMy OCHOBAHHIO
JUTS. BBIYMCIICHUS JIOTapU(PMOB YHUCEN C JIIOOBIMA OCHOBAaHUAMH (IIpU
UCIOJIb30BAHUY BBIYHUCIIUTEIBHON TEXHUKH);

BBEJICHUE MOHATHUS JorapuGMUYecKol (QpyHKIHNH, U3ydYeHUE CBOMCTB
norapu@mMuuecko GyHKIIMU U TOCTPOEHUE €€ TpaduKa;

o0y4yeHHe pelIeHHI0 JOrapu(pMUIECKHX ypaBHEHUH, HEPAaBEHCTB U UX
CHCTEM AaHAJIUTHUECKUMH M TpapUUeCKUMH METOJaMH, HaXOXJIEHHIO
TOYHBIX U MPUOIMKEHHBIX 3HAUEHUN KOPHEW ypaBHEHUH.

Memanpeomemmnuie yenu:

pacliupeHre BBIYUCIUTENBHOIO ammapara 3a C4€T NpPUMEHEHUs
CBOMCTB JjiorapuMOB (3aM€Ha BBIUMCICHUN TIPOU3BEACHUS W
YaCTHOTO CTENEHEH Ha BBIYMCIICHHS CYMM U Pa3HOCTEH IMOKa3aTesen
CTereHei);

o0y4yeHHe MOJIEIMPOBAHUIO PEATIbHBIX MPOLIECCOB, MPOTEKAIOIUX 10
3aKOHaM  JSKCIIOHEHIMAJIbHOM  3aBUCUMOCTH, U  HUCCIIEJOBaHUIO
CO3JaHHBIX MOJIETIEH ¢ MOMOIIBIO anmnapara JorapuGMUpPOBaHHUS,
OCO3HAHHE B3aMMOCBSI3M MAaTEMaTUKU CO BCEMHM IpeaMeTaMu
€CTECTBEHHOI'0 M TYMAHUTAPHOTO LIUKJIOB.

Jluunocmmuoie ueu:
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COBEPILEHCTBOBAHUE BBIYMCIUTEIBHON KYJIbTYPHI,

paclipeHre CpeAcTB M METOIOB MpeoOpa3oBaHUNl CUMBOJILHOTO
A3BIKA;

paciMpeHue MpeICTaBICHUI 0 B3aUMHO OOPATHBIX JCHCTBHSIX.

VL

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

19

Pangnannas mepa yrima. IIoBOpOT TOYKHM BOKpYr Hadajia
koopauHat. OmnpeneneHue CUHyca, KOCHHyCa M TaHTEHca
yria. 3HaKM CUHYcCa, KOCHHYca M TaHI'€Hca. 3aBHCUMOCTh
MCXKAY CHUHYCOM, KOCMHYCOM M TAHI'CHCOM OJHOI'O M TOrIO
xe yrina. Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC
U TaHreHc yroB o U —a. Popmynsl cinoxenus. Cunyc,
KOCHHYC W TaHTeHC JABOWHOro yrima. CHHyC, KOCHHYC M
TAQHTCHC TIIOJIOBUHHOTO yria. DopMynbsl NpUBEICHHUS.
Cymma 1 pazHocTb cuHycoB. CyMMa U pa3HOCTb KOCHUHYCOB.

Ilpeomemmnoie yenu:

pa3BUTHE TMIPEACTABICHUNA O MAaTEeMaTUKE KaK 4YacTh MHUPOBOM
KYyJIbTYpbI, O CHOcO0ax OMHCaHUsI HAa MaTEMaTHYECKOM S3bIKE, B
YaCTHOCTU B TEPMUHAX TPUTOHOMETPHH, SBJICHHUI peaIbHOTO MUPA;
dbopMHupoOBaHKHE TMPEACTABICHUN O TMOHATHSAX TPUTOHOMETPHH Kak
MaTeMaTUYECKUX MOJIESAX, IMO3BOJISIOMIMX ONKUCHIBATh IMPOLIECCHI,
u3ydaeMble PU3UKOMN, SKOHOMHUKON U JPYTMMU HAyKaMH;

JlaJlbHEMIIEe pa3BUTHE TOHATHS JICUCTBUTEIBHOTO YHCIA IIO-
CPEIICTBOM IPEACTABICHUS B TPUTOHOMETPUYECKOU popme;
dbopMHUpOBaHHE YMEHUN OINpeAeNsaTh W HCCIEN0BaTh CBOMCTBA
CHHYyCa, KOCHMHYCA, TaHI€HCA, KOTAaHI'€HCa JECUCTBUTEIBHOIO YHCIIA,
UCIIONIb3Ysl OJHO3HAYHOE COOTBETCTBUE MEXJY TOYKAMU YHCIOBOU
MPSIMOM ¥ TOYKAMH OKPY>KHOCTH;

o0yyeHHe TNPUMEHEHUI0 TPUTOHOMETPUUYECKHX TOXKIECTB IpHU
BBIUUCIICHUSX, TPE0OpPa30BAHUAX TPUTOHOMETPUUYECKUX BBIPAXKEHUH,
pEUIeHUH  IPOCTEHUIINX  TPUTOHOMETPUYECKMX  YpPABHEHUH, C

HUCIIOJB30BaHHUEM JOKa3aTCIIbHBIX paCCY)KﬂeHHﬁ.

Memanpeomemmnuie uenu:

Pa3BUTHE YMEHUN CAMOCTOSITENBHO ONPEACISITh LEIU AEATEIIbHOCTH
[0 YCBOGHHIKD U IPUMEHEHHUIO 3HAHUM TPUTOHOMETPUHU Kak
MaTeMaTUYECKON MOJENH peaIbHON AEHCTBUTEIBHOCTH;
(dbopMUpOBaHNE HABBIKOB Y4€OHO-UCCIIEIOBATENbCKON JIeATEIHHOCTH,
TOTOBHOCTH K IIOUCKY PELIEHUS PAKTUYECKUX 3a]1a4;

pa3BUTHE YMEHUH OpPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHUKAX
uH(pOpMaIlUY, KPUTUYECKH OIICHUBATHh TMOJYYCHHYIO HH(OPMAIIHIO,
IIPUMEHSATH €€ B CBOCH JIEATEIBbHOCTH.
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Juunocmmuoie uenu:

(dbopMUpOBaHHE MUPOBO33PEHUSI, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MIPAKTHKHY;

pa3BUTHE TOTOBHOCTH YYAIIUXCS K CAMOCTOSITEIBHOW TBOPUYECKOU
NeSITeTTbHOCTH,

(GbopMUpOBaHHE HABBIKOB COTPYJAHHMYECTBA B TMporecce Y4eOHOM,
yueOHO-HCCIIeIOBATENBCKOM, 00IIECTBEHHOM JICATEIILHOCTH.

VII.

TPUT'OHOMETPUYECKUE YPABHEHMUSA

14

VYpaBHEeHHE CcOsx=a. YpaBHEHHE SINX=a. YpaBHCHHE
tgx = a . PelieHne TpUroHOMETPUYECKUX YPAaBHEHUH.

IlIpeomemmuoie yenu:

BBEJICHUE MOHATUH arcsin a, arccos a, arctg a;

BBIBOA  (OpPMYJT  KOpHEH  MPOCTEUIIUX  TPUTOHOMETPHUUECKHUX
YPaBHEHUN;

oOydeHre penieHUI0 TPUTOHOMETPUYECKUX YPaBHEHHH, CBOAAIIUXCS
K anreOpandeckuM, PEHIeHUIO OJHOPOJHBIX OTHOCUTEIBHO CHHYCA H
KOCHHYCa ypaBHECHMUI;

o0y4yeHHe pELIeHUI0O TPUTOHOMETPUUYECKUX YpPaBHEHUH METOJaMu
3aMEHBI HEU3BECTHOI'O U PA3JI0KEHU HA MHOXKUTEIIH;

3HAKOMCTBO C METOJOM OILICHKM MHOXECTBAa 3HAYEHUW JIEBOM M
IIPaBOM 4aCTEH TPUTOHOMETPUYECKOTO YPABHEHMUS.

Memanpeomemmnuie yenu:

pacIIMpeHre CPEeJCTB MOJCIMPOBAHUS PEATBHBIX IPOIECCOB U
SIBIICHUH;

dbopmupoBaHre MNpUEMOB Tiepexoja OT AaHAIUTHYECKOM K Trpa-
(buueckoi MoeN U 00paTHO;

Pa3BUTHE AITOPUTMHYECKOTO U JIOTHUYECKOTO MBILUICHUS;
COBEpIIICHCTBOBAHUE TMPUEMOB TOUYHBIX H TPUOTIKEHHBIX BBI-
YHCIICHUM;

3HAKOMCTBO C MAaT€MAaTHYECKUM TOJKOBAHMEM TIOHATUS TIEPHU-
OJIMYHOCTH, UMEIOIIET0 BAXKHOE MUPOBO33PEHUYECKOE 3HAUCHNUE;
3HAKOMCTBO C (U3WYECKUMH  SIBICHUSIMH, OIKCHIBAEMBIMU C
MTOMOIIIbIO TPUTOHOMETPUYECKUX YPABHEHUII.
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Juunocmmuoie uenu:

COBEPILECHCTBOBAHUE HABBIKOB CAMOKOHTPOJIS;

pPa3BUTHE BBIYUCINUTEIBHON U AITOPUTMUAYECKON KYJIbTYPHI;

pa3BUTHE TBOPYECKOM HWHUIMATUBBI, MCCIECIOBATEIbCKUX YMECHUH,
CaMOKPUTUYHOCTH.

VIIL.| IOBTOPEHHUE 12
Pemenne 3amanmii  Ha mpeoOpa3oBaHHE  CTEICHHBIX, Ilpeomemmnoie uyenu:
MMOKa3aTeNIbHBIX, JJOTAPUPMUUECKUX U TPUTOHOMETPUUYECKHUX — yMeTb pemath 3aganus Thna 1, 2,3, 5,6, 7, 9, 12 u 17 uz JEMO
BBIPAYKECHHUIA. Pemienue MPOCTEUIIINX JINHEWHBIX, EI'D (6a30BbIif ypOBEHB);
KBaJIpaTHLbIX, HppalMOHAJIbHBIX, ITIOKA3aTCIIbHBIX u Memanpeamemﬂble uenu:
JorapupMHUYECKUX ypaBHEHUM. Pemenne 3a1a4q Ha 4acTu u — YMEHHE CaMOCTOATEIbHO OINpEAeNsATh LeId CBOEro OOydeHws,
A0, pEHICHUE 3a/1a1 Ha IIPOLECHTBIL. cTaBUTh U (opmynupoBath Ansi ceds HOBbIE 3amaud B yuéde u
MO3HABATEJIbHOW JICSITEIbHOCTH, Pa3BUBAaTh MOTHUBBI M HWHTEPECHI
CBOCH ITO3HABATEIIFHOM ACATCIBHOCTH;
— yYMEHHE CaMOCTOSITEIHHO TUIAHUPOBATh MYTH JOCTHXKECHUS 1EJIeH, B
TOM 4YHCJIE€ aJlbTepHATHUBHBIC, OCO3HAHHO BHIOMpPATH HamboJee
s¢dekTrBHBIE CIOCOOBI pelIeHNs YUeOHBIX U MMO3HABATEIbHBIX 3aa4;
— pa3BUTHE YMEHHUM CaMOCTOSITEIBHO OCYIIECTBIISATH, KOHTPOIUPOBATH
U KOpPpPEKTHpOBaTh  JCHCTBUA B  mporecce  0000mIeHHs,
CHUCTEMaTH3allul U PAaCIIUpPEHUs 3HAHWM, MOJYYEHHBIX B OCHOBHOM
IIKOJIE;
— ¢opmupoBaHue YMEHUHI CaMOCTOSITEIIbHO OCYUIECTBIIATS,
KOHTPOJIUPOBaTh U KOPPEKTHPOBATH CBOK JEATEIBHOCTh MPHU
BBIIIOJIHEHNH 3aJaHUN.
Jluunocmmuvwie yenu:
— (opmMupoBaHHE OCHOB CaMOBOCHHUTAHHUS B IIPOIIECCE BBHITIOJHECHUS
paboT pa3HOTO YPOBHSI CIIOKHOCTH;
— pa3BUTHE TBOPUYECKHUX  CIOCOOHOCTEH, WHTYUIMH, HABBIKOB
CaMOCTOSITEIIbHOM JIEATEIHFHOCTH.
HUTOI'O 102
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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 11 kaacc

Ne I'naBa/ Conepxxanue marepuaJia KoJu-Bo | Hean o0yuenust
IL./1L. 4acoB
L. TPUTOHOMETPUYECKHUE ®YHKIINN 14

OOnacte  ompenesneHuss U MHOXECTBO  3HAYCHUH
TPUTOHOMETpUUECKUX (yHKIUH. YETHOCTb, HEYETHOCTD,
NEPUOJUYHOCTh TpUTrOHOMeTpUuueckux (yHkuui. CBoiicTBa
¢bynkuun y=cosx u e€ rpaduk. CpoiicTBa (PYHKIUU
y=sinx u e€ rpapuk. CBolicTBa QyHKIUU y =tgx U €&
rpaduk. OOpaTHBIC TPUTOHOMETPUYCCKHE (DYHKITUH.

Ilpeomemmnuvie yenu:
— BBEJCHHE MOHATHUS TPUTOHOMETPUUECKON (DYHKIIUU;

— (QopmupoBanme yMeHUIl HaXOAWTh OOJACTb OIpPENCICHUS U
MHOYECTBO 3HAUYCHHI TPUTOHOMETPUIECKUX (PYHKIIUI;
— o00ydeHHEe UCCIICJIOBAHUID TPUTOHOMETPHUYECKUX (YHKUUH Ha

YETHOCTh M HEYETHOCTh M HAXOXKJCHUIO Tieproia GyHKIUH;

— H3y4YeHHUE CBOMCTB QyHKIMHA y =cosx, y=sinx, y=tgx, y=ctgx,
0o0ydeHre TTOCTPOCHUIO TpaduKOB (YHKIIUN U TPUMEHEHUIO CBOMCTB
GbyHKIUH Npy pelieH YpaBHEHU U HEPaBEHCTB.

— O3HaKOMJICHHE C OOpAaTHBIMH TPUTOHOMETPUIECCKUMHU (HYHKIUSIMH, UX
CBOIicTBaMH U TpaduKaMH.

Memanpeomemmnuie uenu:

— 3HAaKOMCTBO  C  MaTeMaTHYeCKUM  TOJIKOBAaHMEM  TIOHATHUSA
HNEPUOJIMYHOCTH, UMEIOLIETO BaXKHOE MUPOBO33PEHUYECKOE 3HAUCHUE;

— 3HAKOMCTBO ¢ (DM3MUYECKUMH SIBICHUSIMH, OIHCHIBAEMBIMH C
TTOMOIIBIO TPUTOHOMETPUICCKUX (PYHKIIHIA;

— 3HAaKOMCTBO C CHHYCOMJOH Kak TpadUKOM TapMOHHYECKHX
KoJIeOaHMIi;
— 3HAKOMCTBO c dbopMmyamu, MO3BOJISFOIIMMU HaxXOIUTh

npuOIMKEHHBIE 3HAYEHUS SINX M COS X, C TOMOIIbI0 MHOT'OYJICHOB.
Juunocmnule yenu:
— pacmmpeHue npeACTaBICHUN 0 B3aUMHO OOpaTHBIX JEHCTBUSIX;
— Ppa3BUTHE BBIYUCIUTENBHOM, alrOpUTMUYECKOM U TpadudecKont
KYJIbTYpBHI;
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Pa3BUTHC TBOp‘lCCKOfI WHUIOUATUBBI, HCCJIICA0BATCIBCKUX YMCHHﬁ,
CAMOKPHUTHUYHOCTHU.

I1.

IMPON3BOJHAS U EE TEOMETPHYECKHUH
CMBICJI

16

[MpousBonnas. [IpousBoanas crenennoi Gpynkuuu. [Tpasua

audQepeHIpoBaHus. IIponsBonaHbIe HEKOTOPBIX
aneMeHTapHbIX  QyHKIuil.  ['eomeTpuyeckuii  CMBICIH
MPOU3BOHOM.

Ilpeomemmnunie yenu:

3aBepuIeHHe (OPMHUPOBAHUS TPEACTABICHUS O IMpeIesie YUCIOBOM
[10CJIEZI0BATENBHOCTH;

3HAKOMCTBO C TIOHATUAMM Tipenena (GYHKIMM B TOYKE M Ha
O0ECKOHEYHOCTH, U aCUMIITOTaMU rpaduka (GpyHKIHUU, CO CBOMCTBaAMH
npenenoB GpyHKIHiA;

dbopMupoBaHue rpa@UUecKOro IMPEACTaBICHUS O HEMPEePHIBHOCTH
(ynkuun;

o0Oy4yeHHe BBISBJICHHIO HETIPEPHIBHBIX (PYHKIUI ¢ OMOPOM Ha ompene-
JICHHE HEeTIPePhIBHOCTH (DYHKINH (B TOUKE; HA HHTEPBAIE);
3HAKOMCTBO C TIOHATHEM TMPOM3BOAHON (YHKIUU B TOYKE H €€
(U3NYECKUM CMBICIIOM;

dbopMUpOBaHME HayalbHBIX yMEHUH HAXOIUTh IPOU3BOJHBIE
3JIEMEHTapHBIX (PYHKIMNA HAa OCHOBE ONpPEeNIeHHsI TPOU3BOIHOM;
BJIa/ICHUE MpaBuiIaMu UG PepeHInpOBaHUs CYyMMBbI, TPOU3BEIECHUS U
YaCTHOTO JIBYX (DYHKLMH, BBIHECEHHUS MOCTOSHHOI'O MHOMHUTENS 3a
3HaK MPOU3BOIHOM;

3HAKOMCTBO C TU(PdepeHIIIPOBAHUEM CIIOXKHOM (QYHKIIUU U TTPABUIIOM
HaXO0XEHUS [TPOU3BOIHON 00paTHOM (PyHKIINU;

o0y4yeHHe UCIOIb30BaHUI0 (OPMYNBl TPOM3BOJHONW CTENEHHOMH

byrkumn f(x)=x? s 106010 ASHCTBUTEIBHOTO YHCIA P

dbopMUpOBaHHE YMEHUSI HAXOJUTh TPOU3BOJHBIE 3IIEMEHTAPHBIX
dyHKIHMi;

3HAKOMCTBO C T'€OMETPUYECKHUM CMBICIOM MPOU3BOAHON, OOydeHHe
COCTaBJICHUIO YpaBHEHHs KacaTelbHOM K rpaduky QyHKuuu B
3aJaHHOU TOYKE.
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Memanpeomemmnuie uenu:

— WCHONBb30BaHHME  (PU3UYECKOTO  CMBICTIA  MPOM3BOAHOM  JuIs
ONPEAEIEHUA CKOPOCTH JIBUKEHUSI MATEPUAIIBHOM TOYKH B JAHHBIN
MOMEHT BPEMEHHU;

— YCTaHOBJIEHHE CBS3M MEXJy 3HAYCHHEM MpPOHM3BOJHOW (DYHKIHM B
JJAaHHOM TOYKE M TAaHIEHCOM YIJIa KAacaTelbHOW, IPOBEIEHHOM K
rpaduky GyHKIIUM B TaHHOH TOUKE;

— (dopmupoBaHHE TMOHATHUS TMpejesia IMOCIEI0BATEILHOCTH TUIONIAACH

IPaBUIIBHBIX 2" - yrOIBHUKOB, BIIMCAHHBIX B OJMH U TOT XK€ KPYT.

Juunocmmuvle yenu:

— BOCIHTaHWE MATPUOTH3MA, TOPJOCTH 3a CBOIO PonmHy Ha mpumepe
JKU3HU M JICATEIHHOCTH OTCUSCTBEHHBIX YUEHBIX — MAaTEMaTHKOB
(JIo6auesckuii H.I1.);

— pa3BuTHE aOCTPAKTHOTO MBINUICHUS, (POPMHUPOBAHUE TPEICTABICHUN
0 OECKOHEYHO OOJIBIINX M OECKOHEYHO MAJIbIX BEIUYHNHAX;

— pa3BUTHE  TBOPUYECKHUX  CIIOCOOHOCTEH, WHTYHUIIUH,
CaMOCTOSITEIIBHON JIEATEILHOCTH.

HaBBIKOB

III.

MPUMEHEHUE MMTPONU3BOJTHOM K
WCCJIEJTOBAHUIO ®YHKIIWIT

12

Bospactanne u  yObiBaHME  (QYHKIUH. DKCTPEMYMBI
¢yakiun. IlpuMeHeHue NPOU3BOAHOM K IOCTPOECHHIO
rpadukoB ¢pyHkuuid. Haubosnbiiee u HauMeHbllee 3HaYCHUS
¢ysHkun. BeinyknocTts rpaguka GyHKIUU, TOUKH 1eperuoa.

IlIpeomemnmnuvie yenu:

— o0yyeHue MPUMEHEHMIO JOCTATOYHBIX YCIOBUW BO3pacTaHus H
yOBbIBaHUS JJI1 HAX0XKIEHUS TPOMEXYTKOB MOHOTOHHOCTH (DYHKIIUH;

— 3HAKOMCTBO C  TOHATHSAMHM  TOYEK  JKCTpeMyMa  (QyHKIUH,
CTAllMOHAPHBIX M KPUTHYECKUX TOYEK, C HEOOXOIUMBIMH U
JIOCTaTOYHBIMH YCIIOBUSIMHU IKCTpeMyMa (yHKIIHH;

— 00yudeHue MOKMCKY (BBIYMCIICHUIO) TOUEK IKCTpeMyMa (PYHKIINY;

— o0ydeHHe HaxXOXJECHUI0 HauOOJNBIIEr0 M HAUMEHBIIETO 3HAUYCHHH
(YHKIHU C TOMOIIIBIO TPOU3BOAHOM;

— 3HAaKOMCTBO C TMIOHSTHEM BTOPOMl MpPOWU3BOJHOW (GYHKIUMU U €€
(U3NYECKUM CMBICIIOM;

— IIPUMEHEHHE ammapaTa BTOPOM NPOWU3BOAHOW JUIsI HAXOXKICHMS
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MHTEPBAJIOB BBITYKJIOCTH M TOUEK Nepernda GpyHkuumy;
¢dbopmMHpoBaHUE YMEHHUS CTPOUTH Ipaduku (PyHKIHI-MHOTOUIEHOB C
IIOMOILBIO IIEPBOM IPOU3BOIHON U BTOPOM IIPOU3BOAHOM.

Memanpeomemmnule uenu:

(dbopMUpOBaHHE MPEACTABICHUN 00 3KCTpEMANBHBIX 3a7adax (3agadax
Ha ONTHMU3AIINIO) B HAYKE, SKOHOMHUKE, IPOU3BOJICTBE;

oOyueHre  MeTOoJaM  peIieHWs  3aJa4y  Ha  HaXOXKICHHE
MHOTI'OYT'OJIbHUKOB HanOOJIbIIEH IJIomanu, BIIMCAHHBIX B
OKPY>KHOCTB;

oOydeHre METOoJlaM PEIICHUs 3a]la4 Ha HAaXOXKICHHE BBICOTHI KOHYCa
HauOoJIbIIer0 00bEMa, BIMCAHHOTO B cepy 3aJaHHOTO PaInyca;
oOydeHHe MeTOoJaM pEIICHUS TNPUKIATHBIX 3a]1a4, CBSA3aHHBIX C
UCCIICZIOBAaHHEM XapaKTEPUCTHK IPOIIECCOB, MPOTEKAIOIINX B (U3HUKE,
6I/IOJIOFI/II/I, XUMHHU, 3KOHOMHUKE MW HHTCPHPCTUPOBATH ITOJIYUCHHBIC
pe3yJIbTATHI.

Jluunocmmuoie uenu:

BOCIIUTAHHUE MATPUOTU3MA, TOPAOCTU 3a CBOIO Poauny Ha mpumepe
JKU3HU U JIEATEIIBHOCTU OTEYECTBEHHBIX YUYEHBIX — MAaTE€MaTUKOB
(YeObmues I1.J1.);

pa3sBUTHE AaHAJTUTUYECKHX CIIOCOOHOCTEH M MHTYUIMH B XOje
pelIeHus 3a/1a4y Ha ONITUMU3ALUIO;

pa3BUTHE BBIYUCIUTEIBHOW, aJITOPUTMUYECKOH U rpaduueckoi
KYJIBTYPBI.

Iv.

HHTEI'PAJI

10

[TepBooOpasnas. IlpaBmiia HaxoOXIEHUS TEPBOOOPA3HBIX.
[momane  KpUBOJMHEMHOM  TpameUMW W UHTErpall.
[IppuMeHeHne NpPOW3BOAHOW M HHTErpajla K PELICHUIO
MPAaKTUYECKUX 3a/a4.

Ilpeomemmnowie yenu:

O3HAKOMJICHHE C MOHSATHEM MEPBOOOPa3HOI, 00yueHHEe HAXOXKIACHUIO
NepBOOOPA3HOM /1711 CTETIEHHON U TPUTOHOMETPUUYECKUX (PYHKIIMIA;
O3HAKOMJICHHE C TIOHATHEM HWHTETPUPOBAHMS M  OOydeHue
IPUMEHEHHUIO  TPaBWJ  HMHTEIPUPOBAHMA  NPU  HAXOKICHUM
NepBOOOPA3HBIX;

¢dbopMHpOBaHKE NOHATUS KPUBOJIMHEHHON Tpaneyuy, 03HAKOMJICHHUE C
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MOHATHEM OIpPeNeIEHHOr0 HHTerpaiga, oOOy4deHHe BBIYUCICHUIO
IJIOIIAM KPUBOJIMHEHHON TPAllelIUK B IPOCTEHIINX CIydasX.

Memanpeomemmnuie uenu:

— BBISIBIICHHE (QUTYyp, OTrPAaHUYCHHBIX JIAHHBIMH  JIHHUSAMH, H
HAXO0XJICHUE TUTONIaiel 3THX QUryp;

— TMpUMEHEHHUE MHTETpalioB Uil BhIBOJA (HOpMYyibl 00bEMa HAKIIOHHON
MIPU3MBI, TUPAMU/IBI, KOHYCA;

— TNPUMEHEHHUE WHTETPAJIOB IS PEeHICHUs (PU3NIECKUX 32124,

— pelleHHE 337a4 Ha JBUKEHUE C TPUMEHEHUEM UHTETPAJIOB.

Juunocmuvle yenu:

— Ppa3BUTHE BBIYMCIUTEIBHON U aITOPUTMUUYECKOMN KYIbTYPBI;

— paclMpeHue NpeACTaBICHUN 0 B3aUMHO OOpaTHBIX JEHCTBHUSX.

KOMBHUHATOPHKA.

[IpaBuno mnpousBenenus. IlepecTtaHoOBKH.
Coueranusa 1 ux cBoiicTtea. buanom HeroToHa.

Pa3zmemienns.

Ilpeomemmnuie yenu:

— OBJIQJICHHE OJJHUM U3 OCHOBHBIX CPEJICTB MOJCUETA YMCIIA PA3IUYHbBIX
coelMHEHUH (KOMOMHATOPHBIM IIPABUIIOM NPOU3BEACHMUS);

— 3HAKOMCTBO C IIEPBBIM BUJOM COEIMHEHUI — IEPECTaHOBKaMH;

— JIEMOHCTpalusi NPUMEHEHMs] IpaBHa IPOU3BENEHUS IIPU BBIBOJE
(opMyIbI UKCIIa IEPECTAHOBOK U3 N AJIEMEHTOB;

— BJAQJICHUE TIOHATHEM pA3MEILEHUS W3 m DJIEMEHTOB MO n. 3HATh

dopMyity mist BelUHMCIECHUS A, - YHClia pa3MEIIEeHHi 13 M JIEMEHTOB

10 N, yMETh IPUMEHATH €€ IPU PELICHUY 33/1a4;
— BIIQJICHUE MOHATHEM COYETaHUM 0e3 MOBTOPEHUI U3 M JIEMEHTOB IO

n. 3HaHue (I)OpMyJ'IBI JJIs1 BBIYHMCIICHUA CZI - YHucCJjia BCCBO3MOXHBIX

COUETaHUM M3 M DJIEMEHTOB IO N, YMEHUE MPUMEHATh €€ MpHU
pEIIeHnH 3a/ady;

— yMEHHE pacKJIajpIBaTh CTelneHb OuHOMa mo ¢opmyne HproToHa npu
HAaXOXJEHUH OWHOMMAJIBHBIX  KOA(P(GUIMEHTOB C  MOMOIIBIO
TpeyroiabHuka Ilackans. IIpuMeHATh nOSydeHHBIE 3HAHUA IIPU
pELICHUH 3ajay.
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Memanpeomemmnuie uenu:

— 3HAKOMCTBO C POKJCHHEM KOMOMHATOPUKH KaK HAyKH, TO3BOJISIONIECH
aHAJIM3UPOBATH FOJIOBOJIOMKH U a3apTHBIC UTPHI;

— TIpPUMEHEHHE KOMOMHATOPHBIX METOJOB B CTAaTUCTHUKE, TI'€HETHKE,
JIMHTBUCTHKE, NPHU PELICHUH TPAHCHIOPTHBIX 337ad, MPU CO3JAaHUU U
JeKOUpPOBaHMs MM (poB, B MHPOPMATHKE U P.

Juunocmmnule yenu:

— pa3BUTHE AaHAIUTHUYECKUX CIIOCOOHOCTEH U UHTYMIIMH;

— WHTETpUpOBaHME B JIMYHBIA ONBIT HOBOM, B TOM YHUCIE
CaMOCTOSITeJILHO MOJYYeHHOM HH(pOopMalUU.

VI

3JEMEHTHI TEOPUU BEPOSITHOCTEM

CoObitusa. KomOunamuu cobOpituii.  [IpoTrBOMOIOXKHOE
coObiTHe. BepositHOCTh coObITHS. Cll0KeHUE BEPOSTHOCTEH.
HesaBucumble  cOOBITHSA. YMHOXKEHHUE  BEPOSTHOCTEH.
CraTucTuieckas BEpOSITHOCTb.

Ilpeomemmnote yenu:

— 3HAaKOMCTBO C pa3IMYHBIMH BHJAMH COOBITHN, KOMOWHAIIASIMU
COOBITHI;

— BBCJICHHC IIOHATUS BEPOSTHOCTH COOBITHSA (B  KJIACCHYECKOM
MOHMMAaHUHU) U OOyYeHUE HAXOXKJIEHUIO BEPOSITHOCTH CIy4aifHOTO
COOBITHSI C OUEBHUIHBIMH OJIATOTIPUSATCTBYIOIIUMHU UCXOIAMH;

— 3HaKOMCTBO C TEOPEMOW O BEPOSITHOCTH CYMMBI JIByX HECOBMECTHBIX
coObITHII M €€ MPUMEHEHHEeM, B 4YaCTHOCTH TIPU HaXOXICHHUH
BEPOSTHOCTH IMPOTHUBOIIOJIOKHOTO COOBITHS;

— 3HaKOMCTBO C TE€OPEMON O BEPOSATHOCTH CYMMBI JIBYX MPOU3BOJIBHBIX
COOBITHI;

— WHTYUTHUBHOE BBEJICHUE TIOHATHS HE3aBHCUMBIX COOBITHIA,

— 00ydyeHHEe HAXOXJECHUIO BEPOSTHOCTH IMPOU3BEIEHUS JIIOOOTO YuCiIa
HE3aBHCHMBIX B COBOKYITHOCTH COOBITHIH;

— 3HakoMCTBO ¢ (dopmyrnoii bepHymmm, garomeil BO3MOXKHOCTB
HaxOJIUTh BEPOSTHOCTh Pa3HOOOPAa3HBIX KOMOWHAIMA COOBITUN B
CepUSIX OJHOTHUIIHBIX OIBITOB, B KaXKJIOM U3 KOTOPHIX (PUKCHpYyEMOe
coObITHE TMOO0 TPOUCXOANT, TUOO HE TPOUCXOINT.

Memanpeomemmubsie yenu:

— YMEHHE BBIYUCIISITh BEPOSITHOCTH COOBITHI B PEATbHOM KU3HU;
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— (opmupoBaHHE MPECTABICHNUN 0 METO1ax 00paObOTKH HH(POPMAIIHH.

JIuunocmmuuie yenu:

— ¢opMUpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOMIEIO COBPEMEHHOMY
YPOBHIO HAYKH;

— BOCIHTaHUE MATPUOTH3Ma, TOPAOCTH 3a cBOIO PoauHy Ha mpumepe
KU3HU U JIEATEIBHOCTH OTEYECTBEHHBIX YUYEHBIX — MATEMaTHUKOB
(MapkoB A.A., JlsnynoB A.M., Konmoropo A.H., Xunuun A.4.,
I'menenko b.B.);

— Ppa3BUTHE CIOCOOHOCTHM M TOTOBHOCTH BECTH IHAIOT C APYTUMH
JIIOJIbMU B IPOIIECCE COBMECTHOM JI€ATEIHLHOCTH.

VII.

CTATUCTUKA

Crnyuyaitnble BenuuuHbl. LleHTpanbHble TeHaeHUUU. Mepbl
pasbpoca.

Ilpeomemmnuvie yenu:

— ¢opMupoBaHUE TMOHATUS CIy4allHOW BEIMYWHBI, MPEICTABICHUS O
pacnpeieeHuy 3Ha4eHU TUCKPETHOM CIIy4ailHOM BEJIMYMHBI B BUJIE
YaCTOTHOM TaOJIHUIIbL;

— BBEJCHHE TMOHSATUS TEHEPAIbHON COBOKYMHOCTH U  BBIOOPKH,
JEMOHCTpAIHsl MPUMEPOB PEMPE3CHTATUBHBIX BHIOOPOK 3HAYCHUN
CIIy4ailHON BEJINYWHBI;

— ¢opMupoBaHHE TIPEICTaBICHUH 00 OCHOBHBIX IICHTPAJIbHBIX
TEHJICHLUHUAX: MOJIe, MEJHaHe, CPelIHEee W YMEHMsS HUX HAXOAUTh B
yueOHBIX BbIOOpKaAX;

— oOyueHue MpeAcCTaBIeHUI O MaTeMaTUYeCKOM OXKUIAHUM U yMEHUH
BBIYUCIIATh MATEMATUYECKOE OXKUJIAHWE CIy4allHOW BEJIWYUHBI C
KOHEUYHBIM YHCIIOM 3HAYEHUH;

— BBEJICHHE OCHOBHBIX Mep pa3bpoca 3HaYeHUU CIydyalHOW BEITWUYWHBI:
pa3Max, OTKJIOHEHHE OT CPEIHETO, TUCIIEPCHUIO.

Memanpeomemmnuie yenu:

— pacIIUpeHHe CpEeACTB MOJCIHPOBAHUSA PEATBHBIX MPOLECCOB U
SIBIICHHIA,

— 3HAaKOMCTBO C IMPUMEHEHHEM 3HAHUM O CiIy4ailHbIX BEIUYMHAX B
pEeIeHNU TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
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Juunocmmuoie uenu:

paciIMpeHne MPeICTaBICHUI O YHCIOBBIX MHOKECTBAX;

pa3BUTHE TOTOBHOCTH K CamMO0Opa3oBaHUIO Ha MPOTSHKEHUU BCEH
JKU3HU, KaK YCIIOBUIO YCIICITHOTO JTOCTHXKEHUS TIOCTABICHHBIX IIEeNei
B BBIOpaHHOM cepe nesaTeTbHOCTH.

VIII.

SAKVIIOYUTEJIBHOE IHOBTOPEHUE KVYPCA
AJII'EBPbBI n HAYAJI AHAJIN3A TP
MOJAIOTOBKE K MTOIOBOM ATTECTAILIMM 10
MATEMATHKE

24

Pemenne npocrenmmx TMHENHBIX, KBAIPAaTHBIX,
palMoHaNIbHBIX, IOKA3aTeNbHbIX U JIOTapU(PMUIECKUX
HepaBeHCTB. UTeHne rpa)uKoOB 3aBUCUMOCTEH,
MHTepHpeTanus HHPOpPMaLUK, IPEICTABICHHON Ha HUX,
yYMEHHeE JieNaTh BbIBO/bI. IHTeprnpeTanus nHpopMaIuu,
MIPEACTABICHHON HA JUarpaMMax U yMEHUE J€JIaTh BHIBOJBI.
Oynkuuu. CpoiictBa pyHkuuil. ['paduxu pynkumii
I'eomerpuueckuii ¥ GpU3NUIECKUN CMBICT TPOU3BOIHOM.
[IpumeHeHne NPOU3BOAHONM K HCCIEIOBAaHUIO (PYHKIHM.
Pemenne 3amay Ha Temy: «lloHsATHE BEpPOATHOCTH.
[IpakTueckue 3amadyn Ha BBIYMCICHHE BEPOSITHOCTEM.
[Ipocreiimme  mnpaBuina W (GOPMYNIbl  BBIYUCICHUS
BEpPOSATHOCTEMN». PelieHne 3a1a4 Ha BBIYMCIECHUE IO JTAHHBIM
¢dopmynam. JleHcTBUTENbHBIE YHCIA U KOOpJIWHATHAs
npsivasi. Pemienue 3agau Ha BHIOOpP BEPHOTO BBICKA3bIBAHUS
[0 JaHHBIM YCIOBUSAM 3afaHus. Ilo3unuoHHas 3anuck
YUCJa, TPU3HAKKM  JEIMMOCTH  HATypaJbHBIX  YHUCE.
DneMeHTHl KOMOMHATOPUKHU B pelieHun 3a1ad. [loctpoenue
U UCCJIEI0BAHNE MATEMAaTHYECKUX MOJIETIEH.

Ilpeomemmnuvie yenu:

yMeTh pewmats 3aganus tvna: 1, 2, 3, 5, 7,9, 10, 11, 12, 14, 17 u3
nemoHctpanuonHoi Bepcuu (JJEMO) EI'D (6a30Bb1ii ypoBEHB);
BJIQJIETh METOJIaMH perieHui 3amanuit tuna: 18, 19, 20.

Memanpeomemnmnuwie uyenu:

YMEHHE CaMOCTOSITENIbHO OMNpENeNsITh Il CBOEro O0ydYeHwus,
cTaBUTh U (opMmynupoBath Ansi ceds HOBbIE 3amaun B yu€de u
MMO3HABATEIBHON JICSITEILHOCTH, Pa3BUBATh MOTHUBBI M HWHTEPECHI
CBOCH MMO3HABATEIHHON NEeSITENbHOCTH;

YMEHHE CaMOCTOSITENIbHO TUTAHHPOBATHh MYTH JOCTIIKEHUS IIEJICH, B
TOM UHCJ€ aJbTepHATUBHBIE, OCO3HAHHO BHIOWpaTh Haubomee
s exTUBHBIEC CTTOCOOBI pelieHUsI YUeOHBIX U IMO3HABATEIBHBIX 33/1a4;
pa3BUTHE YMEHUU CaMOCTOSITENIbHO OCYIIECTBISITh, KOHTPOJIHUPOBATH
U KOPpPEKTHUpOBaTh  JEWCTBUA B  Tpolrecce  0000meHus,
CUCTeMATH3allMi W PACIIUPCHHs 3HAHWH, MOJyYEHHBIX B OCHOBHOM
IIKOJIE;

dbopMupoBaHue YMCHHMA CaMOCTOSITETTHHO
KOHTPOJIMPOBaTh M KOPPEKTHUPOBATH
BBHITIOJTHEHUH 33/IaHUK;

OCYIIIECTBJISATD,
CBOIO JIEATEIIbHOCTh MpH
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Juunocmmuoie uenu:

(GbOpMUPOBaHHE OCHOB CAMOBOCHHUTAHHS B IPOIECCE BBHIMOTHCHHS
paboT pa3HOTO YPOBHS CIIOKHOCTH;
pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSITENILHOMN JIESITEIIbHOCTH.

HUHTYULHH, HaBBIKOB

UTOIro

102

I'eomeTpus, 10 ki1ace

Ne I'naBa/ Coagepskanue Mmarepuasa Kou-Bo | lesin 00y4eHnust
IL./11. 4acoB
I. | MOBTOPEHME. BBEJEHUE B IIPEJIMET 10

TpeyronbHukH, KJIaccuuKaus TPEYroJIbHUKOB,
3aMeyaTeslbHble JIMHMM ¥ TOYKM B  TPEYroOJIbHUKE.
PaBHOOEIpeHHBII M PaBHOCTOPOHHMM TPEYrOJbHUKU HX
cBoiictBa. OKpYKHOCTb, BIIMCAaHHas B TPEYrOJbHUK,
OKpPY>KHOCTb, OIIMCaHHAas OKOJIO TPEYTOJIbHUKA.

PaBeHctBOo M momoOue TpeyroinbHUKOB. CpenHss JIMHUSA

TPEYrOJIbHUKA. ITpstmoyronbHbIE TPEYTOJIbHUKH.
Tpuronomerpuyeckue GyHKIMH OCTpbIX yrioB. Ilmomans
TPEYrOJIbHUKA.

YeTbIpE€XyrodbHUKH, KiIaccU(UKAIUSA 4YeThIPEXYTOJbHHUKOB,
CBOMCTBA U MPU3HAKU [1apajuIeIorpaMMa, IIPsIMOYTOJIbHUKA,
KBajparta, poMm0Oa. Tpanenus, cpeHsst JUHUS TPATSIIH.
OKpy>KHOCTb, BIIMCaHHAas B YETBIPEXYTOJILHUK.
OKpyXHOCTb, ONHWCaHHasg OKOJO  YETBIPEXYTOJIbHUKA.
@opMyIIbI IIOMALEN YETHIPEX YT OJIBHUKOB.

OKpy>XHOCTb. YTJIBI U OTPE3KH, CBA3AHHBIE C OKPY>KHOCTBIO.
IIpenmer  crepeomeTpun.  AKCHOMBI ~ CTEPEOMETPHH.
Hekotopsle cneacTBust u3 akCuoMm.

Ilpeomemmnvie yenu:

CUCTeMaTH3alisl 3HAaHUU O TPEyrojJbHUKAX, NPUMEHEHHUE CBOICTB
MearaH, OMCCEKTPUC, BBICOT JIIS pELIeHMs 3a/1a4;

BIIQJICHUE TIOHATHEM «TE€OMETPUYECKOE MECTO TOYEK», YMEHHE
IPUBOANUTE TIpUMEpBl. YMeHue (QOpMyIHUpOBaTh M JOKa3bIBaTh
CBOICTBA M TMPU3HAKM PABHOOEIPEHHOIO U PABHOCTOPOHHETO
TPEYrOJIbHUKOB;

YMEHHME JOKa3blBaTb, 4YTO B TPEYrOJIbHUK MOXHO BIIHUCATh
€IMHCTBEHHYIO OKPY)XKHOCTh U OKOJIO TPEYroJIbHHUKa MOYXHO OIUCATh
€IMHCTBEHHYIO OKPY>KHOCTB;

yMeHHe (QOopMyIUpOBaTh  IMPU3HAKU
TPEYTroJIbHUKOB, CBOMCTBA CPEIHEN JIMHUY;
YMEHME BBIPAKAThb CTOPOHBI MPSIMOYTOJIBHOIO TPEYrOJIbHUKA YEpes3
OJIHY U3 JIaHHBIX CTOPOH U OCTPBIN yIod;
YMEHHE  BBIBOAUTH  (GOPMYNbl M
TPEYrOJIbHUKOB;

yMeHHe (QOpMYyIUpOBaTh CBOMCTBA M NPU3HAKH MapajiernorpaMmma,
NPsIMOYTOJIbHMKA, KBaJipaTa U poM0a;

paBeHCTBA U  mox00us

HaXO0XJICHHUA iomaau
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YMEHHUE BBIBOAUTH (hOPMyYITy JUIsl HAXOXKAECHUS AJIMHBI CPEJHENH JTMHUN
Tpaneuuy;

yMeHue (HopMyIupoBaTh yCIOBUS, IPU KOTOPHIX OKPYKHOCTH MOYKHO
BIIMCATh B YETHIPEXYTOJIBHUK U OIIUCATh OKOJIO HErO;

yYMEHHUE BBIBOAUTH (OPMYIIbI IIOLIA/IeH NPSAMOYTOJIbHUKA, KBajpara,
napauesnorpaMma, pomoa, Tpameruu;

yMeHue (GOpMYITHPOBATH U IOKA3bIBATh TEOPEMBI O BIUCAHHBIX YIiIaX,
o0 yrie MexIy KacaTelpHOM UM XOpJod, 00 oTpe3kax
MEPECEKAIIINXCS XOP, O KBaJIpaTe KacaTeJIbHON. Y MEHNE BBIBOJUTD
dopMynbl A7 BBIYMCICHMS YIJIOB MEXIy JBYMs CEKyILUMH,
IIPOBEAEHHBIMU U3 OJTHOM TOYKH;

YMEHHUE MEepedYHCISATh OCHOBHbIE (UIYphl B IPOCTPAHCTBE (TOUKA,
npsiMasi, IJIOCKOCTbh), (OpMyIupoBaTh akCHOMbI 00 MX B3aUMHOM
pPacIOJIOKEHUN W WLIIOCTPUPOBATh ATH AKCHOMBI IIpUMEpaMu U3
OKpYXKaroIlen Cpenbl;

yMeHue (opMynIHpoBaTh M JOKa3blBaTb TEOPEMY O IIJIOCKOCTH,
MIPOXOAIIEH Yepes3 NMPSIMYIO U HE JIEKAITYI0 Ha HEH TOUKY, U TEOpEMY
0 IUIOCKOCTH, ITPOXOJAILEH Yepe3 ABE MEPECEKAOIIUEC NIPMBIE.

Memanpeomemmnuie uenu:

MOJIrOTOBKA K IPUMEHECHHUIO 3HAHUH TI0 IJIAHUMETPUH, TTOJTyYCHHBIX B
OCHOBHOHM IIKOJIE, K H3YYCHUIO CTEPEOMETPHUU, TPHUTOHOMETPHH,
MaTeMaTHYECKOr0 aHANIN3a;

pa3BUTHE YMEHUI CaMOCTOSITEIBHO OCYIIECTBIISTh, KOHTPOJIHUPOBATH
U KOppPEeKTHUpOBaTh  JEWUCTBUA B  mporecce  0000ieHus,
CUCTEMATU3AlMU WU PACIIUPCHHUA 3HaHHI>i, IIOJIYUCHHBIX B OCHOBHOI1
IIKOJIC;

Juunocmmuoie ueau:

cHUCTeMaTn3anus 3HaHUM 110 TUIAHUMETPHH, MTOJIYYEHHBIX B OCHOBHOU
mkone, sl 3(QQPEeKTUBHOTO OCBOEHHUS Kypca CTepEeOMETpUU H
ycnenHoi noarorosku k EI'D no npodunbHoil MaTematuke;

pa3BUTHE TOTOBHOCTH K CamM000pa30BaHUIO Ha MNPOTSHKEHUU Bcell
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KHM3HH, KaK YCJIOBUIO YCIICHIHOTO JOCTH)KCHUS TIOCTABICHHBIX IeNIeH
B BBIOpaHHOU cepe NesTeIbHOCTH

pacimpeHre TPEACTAaBICHUH 00 aKCHOMATHYECKHX IOCTPOCHUSIX
reoMeTpuu (HaydHOH TEOPUH).

I1.

MAPAJUIEJTBHOCTH ITPSIMBIX M IIJIOCKOCTEM

16

[TapannensHOCTH
(mapasnienbHbIe
napayuienbHOCTH

NpsAMBIX, NOPAMOM W IUIOCKOCTH
mpsiMbIE B TMPOCTPAHCTBE, MPHU3HAK

MIPSIMBIX B MIPOCTPAHCTBE).
[TapamnenpHOCTH NpPSIMOM M IUIOCKOCTU.  B3anmmHoe
pacroyioxkeHue PSIMBIX B MIPOCTPAHCTBE.
CkpemuBaromecss npsiMble. YTIbl C COHAINPaBICHHBIMU
cTopoHamMu. B3ammHOe  pacmoyiokeHue  MPsSMBIX B
MPOCTPAaHCTBE. YTron Mexay npsaMmbIMU. [lapanienbHble
miaockocTd.  CBoWcTBa  MapajuIeNIbHBIX — TJIOCKOCTEM.
Terparap.  Ilapannenenunen.  IloctpoeHue  cedeHuid
TeTpadaApa U napajuienenunesaa.

Ilpeomemmnowie yenu:

(GOopMHUpPOBAHNUE TMOHATUS MAPAIIENbHBIX HIPSIMbBIX B IPOCTPAHCTBE,
JI0Ka3aTeJILCTBO TEOPEMBI O MapaJUIEIIbHBIX IIPSIMBIX;

dbopMHpOBaHUE MPEACTABICHUS O BO3MOXHBIX CIIydasx B3aUMHOIO
PacroI0KeHUs NPAMOH U MJIOCKOCTH;

JIOKa3aTeJIbCTBO  YTBEPKIACHUM O NApAJUICIIBHOCTH IpPsSIMOM U
IJIOCKOCTH (CBOMCTBA U NPU3HAK);

(dbopMHpOBaHUE TPEICTABICHUH O BO3MOMKHBIX CIIydasX B3aMMHOIO
PacrojI0KEeHUs IBYX NPSAMBIX B IPOCTPAHCTBE;

BBCACHHUC TIOHATHUSA CKPCHIMBAIOIINUXCA MPSAMBIX, J0Ka3aTCJILCTBO
TCOPEMBI, Bmpamafomeﬁ IMPpHU3HAK CKPCHIMBAIOMINUXCA IPAMBIX, H

TEOpEMBbl O  IUIOCKOCTH,  NPOXOAAIIEH  4Yepe3  OJHYy W3
CKPELIMBAIOIMIMXCS MPAMBIX MApaUIeIbHO APYTOn MPSMOM;
BBCICHUE IIOHATUA COHAINPABICHHBIX JIy4ed, J10Ka3aTeIbCTBO

TEOpeMBI 00 yriiax ¢ COHANPaBICHHBIMH CTOPOHAMU;

(dhopMHUpOBaHKE MOHSITHS MapaJUICIBHBIX TUIOCKOCTEH, T0KAa3aTEIbCTBO
YTBEPKJICHHS O MPU3HAKE U CBOMCTBAX MapajlIeIbHBIX IIOCKOCTEH;
dbopMHupoOBaHHE TPEIACTABICHUN O TETpadApe W Tapajlieienunee,
JAEMOHCTpaluA Ha YEPTCKAX U MOJACIIAX UX DJIEMCHTOB, I/I306pa)KGHI/Ie
TUX (PUTYp HA PUCYHKAX, UIUTIOCTPAIUS C MX MOMOIIBIO PA3IUUHBIX
CIy4aeB B3aMMHOTO PACTOJOXKEHHUSI TPSIMBIX M TUIOCKOCTEH B
MPOCTPAHCTBE,  JIOKA3aTEeJIbCTBO  YTBEPKACHUS O  CBOMCTBax
napajuiesienumnena;

BBE/JICHHE TIOHATUS CEUYEHUs, IIOCTPOCHHUE CEUEHHM TeTpasipa
(mapanenenurnena), aHaau3 BO3MOKHBIX BUJOB CEUEHHI, 3HAKOMCTBO
C METOJIAMH TIOCTPOCHHS CEUCHHI.
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Memanpeomemmnule uenu:

— yMEHHE paclo3HaBaThb HA YEPTEKAX, MOJCISIX U B PEATbHOM MHpPE
reoMeTpudeckue (Gurypsl U tena (MHOTOTPAHHUKH), TPUMEHSTh UX
CBOIICTBA MPU MOJEIUPOBAHUH B €CTECTBEHHO-HAYYHBIX 001aCTAX.

Jluunocmmuuvie yenu:

— pa3BUTHE NPOCTPAHCTBEHHOTO BOOOpPAXEHUS U MBILUICHUS MIpU
M3Y4Y€HUHU MHOTOTPAHHUKOB M UX CEUCHUM.

I11.

NEPINEHIUKYJSAPHOCTD IPSIMBIX U
IJIOCKOCTEM

18

[lepnenaukynspHbie psIMbIE B MIPOCTPAHCTBE.
[TapamtenpHble NpsIMbIE, NEPIEHIUKYIISPHBIE K IUIOCKOCTH.
[Ipu3Hak mNEpHEHIUKYISIPHOCTH MNPSIMOA M IUIOCKOCTH.
Teopema 0 nOpsAMOM, NEPHEHAUKYIAPHONW IIJIOCKOCTH.
PaccrosHue or Toukm 10 IIOcKocTH. Teopema O TpEX
NEPIEHIUKYISIPAX. YTOI MEXKIAY HPSAMOM M ILIOCKOCTBIO.
JIByrpanubii yroi. IIpu3zHak nepneHIuKyJIsspHOCTH ABYX
IIJIOCKOCTEM. [IpssMOyTONBHBIN napajuieIenuIes.
Tpéxrpannsiii yron. MHOrorpaHHslii yrosi.

Ilpeomemmnvie yenu:

— JI0Ka3aTeJIbCTBO TEOPEMBI, BBIpaXKAIOIIEH MIPU3HAK
NEePHEHANKYJISIPHOCTH  TPSMONW W IJIOCKOCTH, HM TEOPEMBI O
CYIIECTBOBAaHMM M EIUHCTBEHHOCTH TMPSMOH, MpOXOoIsliel uepes
JIAHHYIO TOYKY U MEPIEHINKYISIPHYIO TAaHHOHN TIOCKOCTH;

— peuleHWe 3aJady Ha BBIYMCIEHHWE M J0Ka3aTelIbCTBO, CBA3aHHBIX C
MEePHEHANKYISIPHOCTBIO MPSAMOUN U MIIIOCKOCTH;

— BBEJICHHE TOHSTHS TEPIEHIUKYISIpa ¥ HAKIOHHOW K TIJIOCKOCTH,
MIPOCKIIMY HAKJIOHHOM, PAaCCTOSHHS: OT TOYKH JIO0 TUIOCKOCTH, MEXKIY
NapajyieIbHbBIMU TUIOCKOCTSMH, MEXAYy NapajyieIbHON NpsMOd H
MIJIOCKOCTBIO, MEXAY CKPEUTUBAIOIIMMHUCS TPSIMBIMHU;

— JI0Ka3aTesIbCTBO TEOPEMBI O TPEX MEPIEHIUKYISIpax U MPUMEHEHHE €€
P PELLIEHUH 3a/1a4;

— BBEJICHHE TOHATHS OPTOTOHAJIBLHON MPOEKIMU TOYKU ((UTyphI) Ha
MIJIOCKOCTb;

— BBEJICHHE MMOHATHSI YTJIa MKy MPSIMOUN U TIIIOCKOCTHIO;

— BBEJICHHE TOHSTHUS JBYTPAHHOTO yTIiia, €ro U3MEpPeHUs, OObICHEHHE,
YTO TAKO€ YroJl MEXIY MEePECEKAONIUMUCS TUIOCKOCTSAMH U B KaKHUX
npezesax OH U3MepSeTCs;

— (dopmMupoBaHHE TPEACTABICHHUS O B3aUMHO TEPICHIANKYISIPHBIX
IJIOCKOCTSIX, JI0Ka3aTeJIbCTBO TEOPEMBI 0 MIpU3HAKe
MEePIEHANKYIISIPHOCTH ABYX MJIOCKOCTEH;
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— olpeaereHHe NPSIMOYToJbHOTO MapajuleNienuena, I0Ka3aTelbCTBO
YTBEPKJICHUH O €ro CBOMCTBAX;

— BBEICHHME  TOHATUS  MHOTOTPAHHOTO  yrja  (TpEXTpaHHOTO),
JI0KA3aTeJIbCTBO YTBEPKICHHS O TOM, YTO Ka)Ibli IJIOCKHA Yroi
TPEXTPAHHOTO yIJIa MEHbIIE CYMMBI JBYX IPYIHX IUIOCKHX YIJIOB, U
TEOPEMBbI O CYyMME IUIOCKHMX YTJIOB BHIIMYKJIONO MHOTOTPAHHOTO yTJIa.

Memanpeomemmnule uenu:

— YyMEHHE pacmo3HaBaTh Ha 4YEPTeKax U B PEAIBHOM MHUpPE
napajvieJbHbIe W MEPICHIUKYISPHBIE TJIOCKOCTH, CKPEUIUBAIOIINECS
U TepeceKaronyecss NpsMble, OMPEAENsATh Yrod MEXIy NpsIMOd H
IJIOCKOCTBIO;

— YMEHHE paclo3HaBaTh Ha 4YEPTEKax, MOJENISIX U B PEaJTbHOM MHUPE
reoMeTpuyeckue (Gurypsl U Tena (MHOTOTPAHHUKH), TPUMEHSTh HUX
CBOIICTBA NMPU MOJEIUPOBAHUH B €CTECTBEHHO-HAYYHBIX 001aCTAX.

Juunocmmuvle yenu:

— Ppa3BUTHE TPOCTPAHCTBEHHOTO BOOOpPaXEHHS W MBIIUICHUS TIpU
M3y4YE€HUU MHOTOTPAHHUKOB.

Iv.

MHOI'OI'PAHHUKH

12

ITonsatne MHororpannuka. IIpusma. I'eomerpuueckoe Temo.
IInpamnpa. [IpaBunbHas nupamuaa. Y ceyéHHas nupamMuaa.
Iloctpoenne  ceuennii  nupamun.  Cummerpus B
npocrpaHcTBe. [loHATHE TNPAaBMIIBHOTO MHOTOTPaHHUKA.
OneMEHTB CHMMETPUH MPAaBUILHBIX MHOTOTPAHHUKOB.

IlIpeomemnmnuvie yenu:

— BBEJCHHME IOHATUS MHOTOIPAHHUKA, €ro 3JEMEHTOB, BBIITYKIOIO
MHOT'OTpaHHMKA, IPUMEPHI MHOIOIPAaHHUKOB;

— BBEJCHME MOHITHUS I'€OMETPUUECKOIo Tella, T0Ka3aTeIbCTBO TEOPEMBI
DOiinepa 11 BBITYKJIBIX MHOTOTPaHHUKOB;

— BBEJEHHE IMOHATUS NPU3MBI (IPAMOM, HAKIOHHOHM, NPaBHIBHON),
n300pakeHue MPU3MbI Ha PUCYHKE;

— oOlpejaeseHHe TOHATUS IUIOMIAb MOJHOM (OOKOBOM) MOBEPXHOCTH
MIPU3MBIL;

—  BBIBOJ (bopmyIbl IIoaan OpPTOTOHAJILHOU IIPOEKLINU
MHOIOYI'OJIbHUKAa M JIOKA3aT€IbCTBO INPOCTPAHCTBEHHOW TEOPEMBI
ITucaropa;
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BBE/ICHHE TIOHATHI: MMPaMuIa, yceuEHHAs MUpaMUa, UX 3JIEMEHTOB;
OIpe/ieJICHNe TUIOMIAN MOJHOIM (OOKOBOI) MOBEPXHOCTH MHUPAMHU/IBI,
yCEeUEHHOH MUPaMUJIBL;

BBEJICHUE TOHATHA TPABWIBHOM THpPaMHIBL,  JOKa3aTEIbCTBO
YTBEP)KICHHH O CBOMCTBaX €€ OOKOBBIX pEOEp, OOKOBBIX TpaHel U
TEOPEMBI O TIOLIA I OOKOBOI MMOBEPXHOCTH MPABIIILHOMN MTUPAMUJIBL;
pemieHne 3ajad Ha BBIYMCICHUE W JIOKA3aTEIbCTBO, CBA3AHHBIX C
nMpaMuIaMu, 33]a4 Ha IIOCTPOCHNE CEYECHHUH MUpaMuULI;

OTIpeNieIeHne TOYEeK, CHMMETPUYHBIX OTHOCHUTEIBHO TOYKHU (TPSMOIA,
TUIOCKOCTH ), IEHTpa (0CH, MIIOCKOCTH) CHMMETPUU (QHUTYPHI;

BBE/ICHHE MOHSATHS MHOTOTPaHHHMKA, MPAaBWIFHOIO MHOTOTPAaHHHUKA,
JI0Ka3aTeNIbCTBO, YTO HE CYHIECTBYET MPAaBUIIBHOTO MHOTOTPAaHHHKA,
rpaHs MM KOTOPOT'O SBJISIOTCS MPaBUJIbHBIE N-YTOJBHUKU MPU n>6,
BUJIBI IPABUIIBHBIX MHOTOTPAHHUKOB MX 3JIEMEHTHI CHUMMETPHH.

Memanpeomemmnule uenu:

JEMOHCTpAIsi TpuMepoB  Guryp, oOiafammmx dIeMEHTaMu
CUMMETPUHU B UCKYCCTBE, apXUTEKTYpe, TEXHUKE, IPUPOJIE;

YMEHME paclo3HaBaTh HA 4epTexkax, MOAEISAX U B PEAIbHOM MHUPE
reoMeTpuyeckue GUrypsl U Tena (MHOTOIPAaHHUKM) HMPUMEHSATh UX
CBOWCTBA MPU MO/IEMPOBAHNH B €CTECTBEHHO-HAYYHBIX 001ACTAX.

Jluunocmmuoie uenu:

pa3sBUTHE TPOCTPAHCTBEHHOTO BOOOPaKEHHsI M MBIIUIEHUS MpU
U3y4YEHUU MHOTOI'PAHHUKOB;

BOCIIUTAHUE ICTETUYECKOM KYJIbTYPbl IPU H3YYEHHH H300pa)KeHHi
IIPaBUJIbHBIX MHOTOTPAaHHUKOB.

IHOBTOPEHMUE

12

Pemienne 3amau Ha Tembl: «lIpaBunbHas mnupamuga, €€

onemMeHTel»; «lIpaBunbHasg TpeyronpHas nHUpaMuaa, €€
JJIEMEHTBI; «[IpaBuiibHAsK YETBIPEXYTOJIbHAS
(wectuyronpHast) mUpamuaa, e€ aneMeHTby; «lIpusma u eé
snemeHTsl. [Ipsmas mnpusma. IlpaBunbHas  mpusma.

Ilpeomemmnowie yenu:

YMETh peuiarh 3aJaHus TUNa 6 U3 JIEMOHCTPAMOHHOM BeEpcuu
(AEMO) EI'D (mpodunbsHbIif ypOBEHB);

yMETh peniaTh 3aJaHHus TUNAa § W3 JIEMOHCTPAllMOHHOM BEpPCUH
(AEMO) EI'D (mpoduibHbIl ypoBeHb) O mNHpaMHlax, MPU3MAX,
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IIpaBuibHas TpeyronbHas npusmay; «llapamrenenunen, ero
aneMeHThl. [Ipsmoyronbuslil napamienenunen. Ky6.»

napajenenumnenax, Kyoe;

BJIa/IETh NPUEMAMHU PELLICHUS 3a]a4 Ha JI0Ka3aTeIbCTBO U BHIUNUCIICHHE
tuna 14 u3z JIEMO EI'D o TpeyroiapHbIX Nnupamuaax, 0 NUpaMmujax,
npU3Max, napamienenunenax, Kyoe;

BJIQJICTh IPUEMAMHU PEIICHUS 33714 Ha JI0KA3aTeILCTBO U BEIYUCIICHHE
tuna 16 uz IEMO EI'D.

Memanpeomemmnule uenu:

YMEHHE CaMOCTOSTEIBHO OIpPENeNATh LEeIA CBOET0 OOy4YeHHS,
CTaBUTh W (opMyIHpoBaTh Ui ceOs HOBBIE 3aadu B yuéOe u
MO3HABATENBHON JESTeNbHOCTH, pa3BUBAaTb MOTUBBI U HUHTEPECHI
CBOEH 103HABATEIBHON JESITENbHOCTH;

YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh MYTH TOCTHIKEHUS LElei, B
TOM 4HCJE albTepPHATUBHBIC, OCO3HAHHO BBIOMpATh HamboiIee
s¢dekTuBHBIE CIOCOOBI pelIeHUs YUeOHBIX U M03HABATEIbHBIX 3a/1a4;
pa3BUTHE YMEHUU CaMOCTOSITENIbHO OCYIIECTBIISITh, KOHTPOJIUPOBAThH
U KOpPpPEKTHpOBaTh  JCHCTBUA B  mporecce  0000mIeHHs,
CHUCTeMaTHU3allMi U PACIIMPEHHs] 3HAHUH, MONYUYEHHBIX B OCHOBHOM
IKOJIE;

¢dbopmupoBaHue yMEHUuM CaMOCTOSITETTbHO OCYILECTBIIATH,
KOHTPOJIMPOBaTb M KOPPEKTUPOBAaTh CBOIO JIEATENBHOCTh MpHU
BBITIOTHEHWH 3aJIaHHI;

Jluunocmmuvwie uenu:

(hopMHUpPOBaHHE OCHOB CaMOBOCIHTAHUS B TIPOILIECCE BBITIOJHEHUS
paboT pa3HOTO YPOBHSI CIIOKHOCTH;

pa3BUTHE  TBOPYECKUX  CIOCOOHOCTEH, HMHTYHIIMH, HAaBHIKOB
CaMOCTOSITENILHOM JIeSATETHbHOCTH.

UTOoIro
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I'eomeTpus, 11 kiace

Ne I'naBa/ Conepxxanue marepuaJia Kou-Bo | Ileqin 00yuenus
IL./1L. 4acoB
I. | MWJIMHAP, KOHYC U LLIAP. 14

ITonsatue HuiInHapa. HHOH_[aI[B MOBCPXHOCTU HHUJIMHAPA.
[lonstne kowyca. Ilmomans MOBEPXHOCTH  KOHYcA.
Yceuénnsiii konyc. Chepa u map. BzanmHaOe pacoyioxkeHue
chepsl u 1wiockoctu. KacartenpHash MIIOCKOCTh K cdepe.
[Tnomans cdepsl. Bzaumuoe pacmonoxxkenue chepsl u
npsmoii.  Cdepa, BhoucaHHas B IWIMHIPUYECKYIO
noBepxHocte.  Cdepa, BrnmcaHHas B KOHHYECKYIO
noBepxHOCTh. CedyeHHs UWIMHIPHUYECKONH TMOBEPXHOCTH.
CeueHust KOHUYECKOM MOBEPXHOCTH.

Ilpeomemmnuvie yenu:

— BBEJICHHEC TMOHATUS NUIUHAPUYECKONW MOBEPXHOCTH, €€ 00pasyrolei
U OCH, HU300pa)€HHE IWIMHIAPA M €ro CE4YeHHsl IUIOCKOCTBIO,
MPOXOJSIIEH Yepe3 OCh, INIOCKOCThIO, MEPIIEHIUKYIISIPHOU K OCH;

— OIpejaeneHue IUIoMaau OOKOBOW IOBEPXHOCTH LMJIMHAPA, BBIBOJ
dopMynbl ISl BBIYMCIIEHHS OOKOBOM M TIOJHOM MOBEPXHOCTH
UUJIUHAPA;

— BBEJCHHME IOHATHSI KOHMYECKOW IIOBEPXHOCTH, €€ 00pa3yrouux,
BEPILMHBI U OCH, U300pakKeHHE KOHYCa U €ro CEYEHMsI IUIOCKOCTBIO,
MIPOXOMAIIEH Yepe3 0Ch, INIOCKOCTBIO, NIEPIIEHIUKYIISIPHOU K OCH;

— ompejaeneHHe MOHATUS IUIouaau OOKOBOM IOBEPXHOCTH KOHYCa,
BBIBOJT (POPMYJIBI JUIsl BBIUMCIEHHUS] OOKOBOM U MOJHOW MOBEPXHOCTH
KOHYcCa.

— BBEJCHHME TOHATUSA YCEYEHHOIO KOHYyCa, BBIBOJ (DOPMYNBI JUIs
BBIYHUCIICHHSI TUTOIAAN OOKOBOM M TIOJIHOW MOBEPXHOCTU YCEUEHHOTO
KOHYCa;

— ompeneneHue chepsl U mapa, Ux IeHTpa, paauyca, TuaMeTpa;

— HCCIIEJIOBaHUE B3aUMHOIO pACHONOXKEHHUs cdepsl U IUIOCKOCTH,
JIOKa3aTeJIbCTBO TEOPEMBI O CBOMCTBE M IIPU3HAKE KAacaTeJIbHON
IIJIOCKOCTH;

— BBEJCHHE TMOHATHS <«IUIOmAAb chepbl», BBIBOA (QOPMYIBI IS
BBIUMCIICHHS TLTOMAAH chepsr;

— HCCcle0BaHKE B3aUMHOI'O PACIIONIOKEHUsI chephl U MPSIMO;

— BBEICHHE TOHATHS CQepbl, BIUCAHHOW B IUJIMHAPUYECKYIO
(KOHUYECKYIO) TOBEPXHOCTh;
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— HCCJIEI0BAHUE BO3MOXKHBIX CEUCHUM LUIUHAPUYECKON U KOHUYECKOMN
MIOBEPXHOCTH;

— peuieHWe 3aJa4 Ha BBIYMCICHUE IUIOMAANM OOKOBOH M TIOTHOU
MOBEPXHOCTH IIWIIMHJpPA, KOHYyca, YCEYEHHOro KOHyca, cdepbl u
B3aUMHOTI'O UX PACIIOIOKEHHUS.

Memanpeomemmnule yenu:

— yYMEHHME paclo3HaBaThb HA YEPTEKAX, MOJCISX U B PEAJIbHOM MHpE
reoMeTpuyecKkrue GUryphbl U Tejla BpallleHus, IPUMEHITh UX CBOMCTBA
IIpru MOACIIMPOBAHUHN B €CTCCTBCHHO-HAYYHBIX O6JIaCT$[X;

Juunocmnvle yenu:

— Ppa3BUTHE TPOCTPAHCTBEHHOTO BOOOPAXCHHS W MBINUICHUS TIPU
M3YYEHUU TeJ BPALECHUS.

II.

OBBbEMBI TEJI

16

[Tonstue 06bpéMa. OOBEM IPSIMOYTOJILHOTO
napajuienenunena. O6séM npsimoit mpusmbl. O6bEM
nunuHAapa. Beraucienne o0bEMOB TEI ¢ TOMOIIBIO
uHTerpaia. O6bEM HakJIOHHOM pHU3Mbl. OOBEM MUPaMU/IBL.
0O61bEM KoHyca. O0BEM mapa. OOBEMBI IAPOBOTO CETMEHTA,
IIaPOBOTO €JI05 ¥ apoBoro cektopa. Ilnomans chepsl.

Ilpeomemmnuvie yenu:

— BBeJIeHHE NOHATUS 00bEMa Tel, (POPMYIMPOBKA, OCHOBHbIE CBOMCTBA
00BEMOB U BBIBO/J] C UX IOMOIIBIO (POPMYJIBI 00BEMA MPSIMOYTOIBHOTO
napajulesenumnena;

— onpeaeneHue U ¢opmyna o0bEMa MPSIMOH MPU3MBI, LWIMHAPA,
HaKJIOHHOM NpHU3MBbI, MUPaMU[bl, KOHYCa, YCEUEHHOW MHUpaMHUIbI U
yCeu€HHOr0 KOHYCa, pelIeHHE 3a/1aY;

— JI0Ka3aTeJIbCTBO TEOpeMbl 00 00bEME Iapa U C €€ MOMOIIbIO BBIBOJ
dopmynbl  uomaau cdeprl, OOBEMOB IIAPOBOIO CErMEHTa U
[IapOBOTO CEKTOPA, PELIEHUE 3aa4.

Memanpeomemmnuie yenu:

— YMEHHE  MOJENUpOBaTh  peajbHblEe  CUTYyallMH,  HCCIEA0BaTh
NPOCTPAHCTBEHHBIE  MOJENM, HMHTEPIPETUPOBATh  MOJTY4YEHHBIN
pe3yJbTaT;

— pa3BUTHE CIHOCOOHOCTEH K CaMOCTOSTENTbHOMY IIOMCKY METOOB
peleHHs MPAaKTUYEeCKUX U MPUKIIAJHBIX 3a/1a4, IPUMEHsS U3yUEeHHBIE
METO/IbI.

Juunocmmuuie yenu:
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— Ppa3BUTHC MPOCTPAHCTBECHHOI'O B006pa)KeHI/I5I U  MBINUICHUA IIPpH
HN3YUCHUU TCJI BpalllCHUA.

III. | BEKTOPBI B TIPOCTPAHCTBE
[Tonsitue Bektopa. PaBenctBo BekTopoB. CliokeHUE u Ilpeomemmnoie yenu:
BbIUMTaHUE BEKTOpOB. (CyMMa HECKOIBKHX BEKTOPOB. — BBEJICHHME IOHATUS BEKTOPA, €ro JJIMHBI, KOJUIMHEAPHBIX U PaBHBIX
YMHOXKEHHE BEKTOpa Ha 4yucio. KoMIulaHapHble BEKTOPHI. BEKTOPOB;
IIpaBuiio mapauenenumnesa. PasioxeHne BEKTopa 1o Tpem — (dopMupoBaHHE TPEICTABICHHA O JCHCTBUAX CIOXKEHHS H
HEKOMILUIAHAPHBIM BEKTOpaM. BBIYMTAHUS BEKTOPOB, UX CBOWMCTB, BBEJCHUE IIpaBUjIa TPEYrOJbHHUKA
Y IIpaBuJjIa NapajuiesiorpaMma;
— BBEJICHME ONEPALMM CIOXKEHUS HECKOJIBKHX BEKTOPOB M YMHOKCHHS
BEKTOpAa Ha YUCJIO, IIPABUIJIA MHOTOYT'OJIbHUKA;
— ompeneseHue KOMILIAaHAPHBIX BEKTOPOB, JI0Ka3aTesIbCTBO
YTBEPKJICHHS O MPU3HAKE KOMILJIAHAPHOCTH TPEX BEKTOPOB, MPABUIIO
napajuieIenuInesa;
— JI0Ka3aTeJIbCTBO TEOPEMBI O PA3JIOKEHHH JHOOOT0 BEKTOpa MO TPEM
JTaHHBIM HEKOMIUIAaHAPHBIM BEKTOPAM, PELICHHUE 3a1a4.
Memanpeomemmnuie uenu:
— yYMEHHE TPHUMEHATHb BEKTOPHBIM METOJ MPH pPElIeHHH (PUIUIECKHX
3aj1ad;
— yMEHHE NPHUMEHATh BEKTOPBI, ONIEPAllMK HAJl HUMH, UX CBOMCTBA IIPU
MO/JICIIMPOBAHUH B €CTECTBEHHO-HAYUYHBIX O0JIACTSIX.
Juunocmnuvle yenu:
— paclIMpeHHEe INPEACTABICHUM O BO3MOMKHOCTAX MATEMATHYECKUX
METOJIOB B Pa3JIMUHBIX 00JIACTSX.
IV. | METOA KOOPAUHAT B ITPOCTPAHCTBE 14

[IpsmoyronbHasi cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunater Bektopa. CBsi3b MeXAy KOOpPAWHATAMH
BEKTOPOB M KOOpAMHAaTaMu Touek. IIpocreiimme 3amaun B
KOOpJuHaTax. YpaBHEHUE cepbl. YT0oa MEXKIy BEKTOPaMH.
CkansipHOE€ TPOM3BENEHUE BEKTOPOB. BbluncieHue yrios

Ilpeomemmnuwie yenu:

— BBEJCHHE MPAMOYTOJIBHOW CHCTEMBI KOOPJWHAT B IPOCTPAHCTBE,
orpejielieHue KOOPAMHAT TOYKH U BEKTOPA;

— JI0Ka3aTeNbCTBO YTBEPXKIEHUS O KOOpAWHATaX CyMMBI U Pa3HOCTH
JIBYX BEKTOPOB, O KOOPJAMHATAX MPOU3BEIEHUS BEKTOpa Ha YHCIO, O
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MEXAYy HPSIMBIMU U IUIOCKOCTSIMH. YpaBHEHHUE IUIOCKOCTH.
HenTtpanpHas cumMmetpus. OceBasi CUMMETpUs. 3epKajlbHas
cumMerpusi. [lapamnensHbiii meperoc. IIpeoOGpasoBanue
no100ous.

KOOp/IMHATaxX BEKTOPa;

BBIBOZ (DOpMYIIBI Ui HAXOXKACHUS KOOPIMHAT CEpeMHBI OTpe3Ka,
JUIMHBI BEKTOPA, PACCTOSIHUSI MEXAY ABYMS TOUKAMU;

BBIBOJ] ypaBHEHMs c(epbl JaHHOIO pajguyca ¢ LEHTPOM B JaHHOH
TOUKE;

ONpE/ENIEHUE YIja MEXIy BEKTOPAMH, CKAISIPHOTO IPOU3BEACHUS
BEKTOPOB, J0Ka3aTeIbCTBO YTBEPKJIEHUS O €r0 CBOICTBAX;
OIpeielIeHue yria MeXIy JABYMs MPSIMBIMHU U YIJla MEX]y OpSIMOM u
IJIOCKOCTBIO C TIOMOIIBIO CKAJIIPHOTO NPOU3BEACHUS BEKTOPOB;
(dbopMHpOBaHUE MOHATUS YpPaBHEHUS IUIOCKOCTH, IPOXOAAIIEH uepes
JTAHHYIO TOUKY MEPIEHIUKYIIPHO JaHHOMY BEKTOPY;

(GbopMUpOBaHHE YMEHMH HaxOJIUThb PACCTOSHUE OT TOYKH JI0
IJIOCKOCTH;

IPUMEHEHHE BEKTOPOB K PELICHUIO F€OMETPUUECKUX 3a]1a4;
¢dopmupoBaHue TpeacTaBlIeHUs] 00 OTOOPaKEHUH MPOCTPAHCTBA Ha
ce0s, paccMOTpeHHEe ciydas, KOrja OTOOpaXeHHe Ha3bIBaeTCs
JIBUKEHHEM IPOCTPAHCTBA;

OIpeJECIIEHNE IOHATHN: LIEHTPAJIbHAs CUMMETPHs, OCEBasi CAMMETpHS,
3epKaJlbHas CUMMETpHs U MapalieNIbHbIi TMepeHoc; 000CHOBaHME
TOTO, YTO 3TU OTOOpak€HUs NPOCTPAHCTBA Ha cels SBJISAIOTCS
JIBIOKEHUSIMU;

BBEJICHUE TIOHATUS  LEHTpaJbHOE TMoAoOue (romortetus) W
npeoOpa3oBaHWe TOJOOMS, PACCMOTpPEHHE Crocoda  BBEICHUS
NOHATUS TNOJOOHBIX (QUIYp B MPOCTPAHCTBE C  IOMOUIBIO
npeoOpa3oBaHus nonoous, MIpUMEHEHNE JIBYOKEHUH "
npeoOpa3oBaHuil 101001 PU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

Memanpeomemnuwie uenu:

pa3BUTHE YMEHMH HCIIOJIB30BATh METOJ KOOPAMHAT JJIsl BBIYHUCICHUS
WM HaXxOoXKJIeHUs 00bEMa Mapajuiesienunea u TeTpalapa, 3aJaHHbIX
CBOMMM KOOPJIMHATaMH;

GbopMUpOBaHHE YMEHHUHW HAXOIUTh pACCTOSHUS OT TOYKH [0
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IINIOCKOCTH M PaCCTOAHUA MEXKAY CKPCHIMBAKINWUMUCA IIPSAMBIMU,
3aJaHHbIMU B CUCTEMEC KOOpAUHAT,

Pa3sBUTHEC YMCHI/Iﬁ HCIIOJIB30BaTh MCETOJA KOOpPAHMHAT B PCUHICHHUU
MMPUKIAAHBbIX 3a/1a4.

Jluunocmmuoie uyeau:

Pa3sBUTHEC CIIOCOOHOCTEH K CaMOCTOATCIIPHOMY IIOMCKY MECTOOOB
pPEeIICHUA IMPAKTHYCCKUX W IPHUKIAAHBIX 3aJad ¢ IPUMCHCHHEM
HN3YUCHHBIX METO/JI0B;,

OCO3HaHHUC B3aUMOCBA3UM MATCMATUKHU C [OPYIrUMHU IIPEAMCTaMU
CCTCCTBCHHO-HAYYHOI'O U TYMAHUTAPHOI'O NUKJIOB.

SAKVIIOYUTEJIBHOE IIOBTOPEHUE
TEOMETPHH ITPA MMOATOTOBKE K UTOT'OBOM
ATTECTAIIMH ITO MATEMATHUKE.

18

Pemenne 3amau mno Tteme: «llunuHAap, €ro 3JI€MEHTHI.
[Inomane moBepxHocTu  nuinuHApay; «Konyc, ero
anemenThl. Ilnomane mnoBepxHocTH KoHycay; «Cdepa u
map, ux snaemeHThl. [lnomans chepsl u 00bEM IIapay;
«Ilmomanp moOBEepXHOCTH Tpu3Mbl. OO0BEM  MPUZMBIY;
«O0BEM mwIMHApPa U KOHyca»; «/3MeHeHue IUIoWaau U
o0bémMa ¢urypel mnOpu HU3MEHEHHUH €€ pa3MepoBy;
«['eomerpust Ha kieryatoil Oymare», «TpeyroabHHUKY,
«[Tapanmnenorpammy», «[IpsMoyronbHUK, KBaapar, pomoO»,
«Tpaneuus», «OKpYyKHOCTb U Kpyr», «BrucanHele u
OIMMCAHHBIC OKPYKXHOCTH.

Ilpeomemmnuvie yenu:

yMeTh pemiats 3afanus tuna 3, 6, 8§ uz JJEMO EI'D (mpodunbHbit
YPOBEHbB);

BJIQJICTh IPUEMAMH PEIICHUS 33719 Ha JIOKA3aTeIILCTBO U BEIYHCIICHHE
tuna 14 u 16 uz IEMO ET'D.

Memanpeomemmnuie yenu:

YMEHHE CaMOCTOSITEIbHO ONpENeNiTh IeJId CBOEro Oo0y4yeHwus,
CTaBUTh U (opMynupoBaTh s ceOs HOBblE 3aJaud B yuéde Hu
MO3HABATENBHON JEeSITeNbHOCTH, pa3BUBATh MOTHUBBI M HWHTEPECHI
CBOEH TI03HABATEIILHOW JCATEITBHOCTH;

YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh MYTH TOCTIKEHUS Ielei, B
TOM UHCJ€ aJbTepHATUBHBIC, OCO3HAHHO BBHIOMpaTh HauboIee
s exTUBHBIC CTTOCOOBI peleHUsT YIeOHBIX U TO3HABATEIBHBIX 3a/1a4;
pa3BUTHE YMEHUU CaMOCTOSITENIbHO OCYIIECTBISITh, KOHTPOJIUPOBATH
U KOPpPEKTHUpOBaTh  JEWCTBUA B  Tpolrecce  0000meHus,
CHUCTEMAaTH3allMd W PACIIUPEHUS] 3HAHWH, TOIYYEHHBIX B OCHOBHOMU
IIKOJIE;
dbopmupoBaHUe yMEHUH

CaMOCTOSATECIIbHO OCYIICCTBJIATD,
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KOHTPOJIUPOBaTh U KOPPEKTUPOBATH CBOK JCATEIBHOCTh TIPH
BBHITTOJTHEHUH 3aJIaHUI;

Jluunocmmuvle yenu:

— (¢opMUpOBaHHE OCHOB CAaMOBOCIHTAHHUS B TIPOIECCE BBIMOJIHCHUS
paboT pa3HOTO YPOBHS CIIOKHOCTH;

— pa3BUTHE TBOPYECKHX  CIIOCOOHOCTEW, WHTYUIIMH, HAaBBIKOB
CaMOCTOSTEIIbHOMN ACATEIHLHOCTH.

HUTOTO

68

COI''TACOBAHO

[TpoTtokon 3acenanust MO yuureneit

mareMmatuku ¥ uHpopmatuku 1 UKT MAOY COII Ne 95

Ne lor 29.08.2022

A.A.boHnapeBa

COTI'JTACOBAHO
3aMECTHUTEIb JUPEKTOPA

1O0.A.CBUpHIEHKO
«29» 08. 2022

41




		2022-10-27T18:25:55+0300
	Пасичник Инна Борисовна




