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I[lnannpyemble pe3yabTaThl H3YUYEHUS Y4eOHOI0 NpeaMeTa

N3ydyeHne wmaremMaTHKH B CTaplied ImKoje JaéT BO3MOXHOCTh JOCTHIKCHUS

00yYaIOIMUMHUCS CICTYIONINX PE3YIbTATOB.
JIMYHOCTHBIE

1) copMuUpOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH; KPUTUIHOCTH MBIIJICHUS, YMEHHUE PACIO3HABATh JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHMsI, OTIINYATh TUIIOTE3Y OT (haKTa,

2) TOTOBHOCTh M CIIOCOOHOCTH BECTH JMAJIOr C JPYTHMHM JIFOJbMH, JTOCTUTaTh B HEM
B3aUMOTIOHUMAHUSI, HAXOIUTh OOIIHE IIEIN U COTPYAHUYATH ISl UX TOCTUKEHUS;

3) HaBBIKM COTPYJAHHYECTBA CO CBEPCTHHKAMH, JETbMH MIIQJIIETO BO3pacTa,
B3pOCIbIMU B 00pa3oBaTeibHOM, OOIECTBEHHO TOJIE3HOM, Y4eOHO-HCCIe0BATEIbCKOM,
MIPOCKTHOM U APYTUX BUIAX JIESITEIHHOCTH,

4) rOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
MPOTSHKEHUU BCEU KU3HM; CO3HATEIBHOE OTHONIIEHUE K HEMPEpbhIBHOMY OOpa30BaHUIO KakK
YCJIOBUIO YCIIEITHOW MPO¢eCCHOHATBLHON U O0IIECTBEHHOM €S TEIbHOCTH,;

5) »screTMYecKOe OTHOUICHHE K MHUPY, BKJIIOYAas OSCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA,;

6) oco3HaHHBIM BBIOOpP Oyaymield mnpodeccHdn ¥ BO3MOXHOCTEH peaau3aluH
COOCTBEHHBIX JKHM3HCHHBIX IIJIAHOB; OTHOIICHHE K MPO(ECCHOHAIBHOW IEATETBHOCTH Kak
BO3MOKHOCTH  y4acTHUsS B PEHICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCY/IapCTBEHHBIX,
0OIIIeHAITMOHAIBHBIX TTPOOJIEM.

MeTanpeaMeTHbIe

1) yMeHHE CaMOCTOSITCIIBHO OMNPEACATh LEIH JCITCIbHOCTH W COCTaBIAThH IUTAHBI
NESATeTLHOCTH; CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJUPOBATH W KOPPEKTUPOBATH
JeSATeTbHOCTh; HCIOJIB30BaTh BCE BO3MOXKHBIE PECypChl JUIsl JTOCTHXKEHHS TOCTAaBICHHBIX
1eneld M peaausalvy IJIaHOB JESTEIbHOCTU; BHIOUPATh YCIEIIHbIE CTPATETHH B Pa3IMYHBIX
CUTYaIUsX;

2) yMEHHE MPOJIYKTHBHO OOIIATHCS M B3aWMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NEATETbHOCTH, YYUTHIBATH TMO3UIMU JPYTUX YYACTHUKOB JAESATEIBHOCTH, 3((PEKTUBHO
paspemiatb KOHQIUKTHI;

3) oBNaJcHHE HABBIKAMH ITO3HABATEIHHOW, y4EOHO-HCCIIEIOBATEIBCKOW U TPOCKTHOM
NEeSATETbHOCTH, HaBBIKAMU pa3peuieHus MnpodseM; CcnocoOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUS TMPAKTUYECKUX 3ajlady, MPUMEHECHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

4) TOTOBHOCTD M CIIOCOOHOCTBH K CaMOCTOSATEIbHON MH()OPMAIMOHHO-TI03HABATEIbHOMN
JeSATeTLHOCTH, BKJIIOUass YMECHHE OPUCHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OOpPMAIINH,
KPUTUYECKH OIICHHWBATh W HMHTEPIPETUPOBATh MHGOPMAIIUIO, TMOTYyYaeMYH U3 Pa3TUYHBIX
HMCTOYHHKOB;

5) yMeHHWe WCIOJb30BaTh CPEACTBA HHMOPMAIMOHHBIX M KOMMYHHKAITHOHHBIX
texHonorui  (manee—MKT) B pelleHMH  KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpraHU3aIlMOHHBIX 33J1au C COOI0/ICHHEM TPpeOOBaHUM SPrOHOMUKHU, TEXHUKU OE30MaCHOCTH,
TUTHEHBI, PEeCypcocOepekeHusl, MPABOBbIX W JTHUUYECKUX HOPM, HOPM HH(POPMaIIMOHHOM
0€30MacHOCTH,



6) BIIAJICHUE SI3BIKOBBIMM CPEACTBAMM — YMEHUE SICHO, JJOTUYHO U TOYHO M3JIaraTb
CBOIO TOUKY 3PEHHsI, UCIIOJI30BATh a/IEKBATHBIE SI3bIKOBBIC CPEICTBA;

7) BlazeHWEe HABBIKAMH TIO3HABATENBHOW PE(IEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUW, TI'PAHUI] CBOETO
3HAHWS M HE3HAHMS, HOBBIX ITO3HABATENBHBIX 3alad U CPEACTB MX AOCTHUKECHHS.

8) yMeHue CcaMOCTOSTENBHO IUIAHUPOBATH IMYTH JOCTH)KCHHUS LENel, B TOM YHCIE
albTEpPHATUBHBIE, OCO3HAHHO BBIOUpATh Hanbosee 3PEeKTUBHBIE CITIOCOOBI PEIICHUS YUYSOHBIX
Y TI03HAaBaTENbHBIX 33/1a4;

9) yMeHHE COOTHOCUTh CBOM JICUCTBUS C IUIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH NEATEIbHOCTH B IMPOIIECCE TOCTHKEHUS pe3yibTaTa, ONpPenessiTh CIOCOOBI
JEHCTBUHN B paMKax MPeJIOKEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATH CBOU JIEHCTBUS
B COOTBETCTBUU C U3MEHSIOIICHCS CUTYaALUEH;

10) ymeHue OlLlEHMBATh NPABUIBHOCTH BBIMOJIHEHHS Y4E€OHOH 3a1add, COOCTBEHHBIC
BO3MO>KHOCTH €€ pEelLICHUS;

11) BnajgeHue OCHOBAMH CaMOKOHTPOJSI, CaMOOIICHKH, WPUHATHS pEHICHUH W
OCYIIECTBJIEHHS] OCO3HaHHOI'O BEIOOpA B yueOHOM M 1M03HABATEIbHON JAESTEILHOCTH.

IIpeameTHbIE
Adre0pa n HaYaIa MAaTEeMATHYECKOI0 AaHAJIHN3A
[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca MaTeMaTHKM Ha 0a30BOM  YpOBHE

OpPUEHTUPOBAHBI HA (POPMUPOBAHUE LIETOCTHBIX MPEACTABICHUNH O MHUpE U OOLIeH KyJIbTyphl

00yyarouMXxcs NyTeM OCBOCHHS CUCTEMATHUECKUX HAYYHBIX 3HAHUM U c1IOCOOOB JIEHCTBUI Ha

METanpeaAMETHON OCHOBE, a IpeIMETHbIE Pe3yibTaThl OCBOEHUS Kypca ajreOpbl M Hauail

MaTeMAaTUYEeCKOro aHajiu3a Ha 0a30BOM ypOBHE OpUEHTHPOBaHbl Ha OOecleueHUue

NPEeUMYIIECTBEHHO  001Ieo0pa3oBaTelbHO ¥ OOHIEKYJNbTYpHOUW  moArotoBku. OHH

MIPEANOJIATAOT!

1) chopMUPOBAaHHOCTH MPEACTABICHUN O MAaTeMaTHKE KaK YaCTH MHUPOBOH KYJIbTYPbl U O
MECTE€ MATeMAaTHMKd B COBPEMEHHOW UIMBUJIM3ALMM, O CHOcCO0ax ONHWCaHHUA Ha
MaTeMaTH4YECKOM SI3BIKE SIBJICHUI PEAJIbHOTO MUPA,;

2) cOpMUPOBAHHOCTh TPEACTABICHUNA O MATEMAaTHYECKUX TOHATHSIX KaK O BaKHEHIINX
MAaTeMaTH4YECKUX MOJENSX, MO3BOJISIOMIAX ONMCHIBATH M M3y4aThb Pa3HbIE IIPOLIECCHI U
ABJICHUS, ITOHUMAIOIIME BO3MOKHOCTH AKCHOMATHYECKOTO IMOCTPOCHMS MAaTEMATHYECKHUX
TEOpHH;

3) BiIageHHe METOAaMH JOKa3aTelbCTB W AITOPHUTMOB PEIICHUS, YMEHHE WX NPUMCHSTH;
IIPOBOJIUTH 10KA3aTEIbHBIE PACCYKACHUSA B XO€ PELICHUs 3a/1ay;

4) BnaneHWe CTaHAAPTHBIMH TPUEMAMH pEIICHUS PAMOHATIBHBIX M HUPPALUOHAIBHBIX,
IIOKA3aTEeJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;
UCIIOJIBb30BAHNE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM YHCIE JUIS IIOMCKA ITyTH
peuIeHus] U WUTIOCTPALUY PEILICHNs] YDABHEHUN U HEPABEHCTB,;

5) chopMHPOBaHHOCTh TIPEACTABICHUNA OO0 OCHOBHBIX MOHATHUSX, HACIX U METOJOB
MaTeMaTU4EeCKOTO aHaJn3a,

6) chopMHUPOBAHHOCTH MPEACTABICHUN O MPOIECCAaX U SBJICHUSAX, HMEIOIIMX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE, 00 OCHOBHBIX MOHATUAX
AJIIEMEHTAPHOMN TEOPUH BEPOATHOCTEH; CHOPMUPOBAHHOCTh

7) yMECHHII HaXOJUTh W OIICHUBATH BEPOSTHOCTH HACTYIUICHHSI COOBITUH B MPOCTEHIINX
MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIy4YalHbIX COOBITUN;



8) oBiazeHKME HaBBIKAMH KMCIOJIb30BAHMS FOTOBBIX KOMIIBIOTEPHBIX IMPOrPAMM MPU PEIICHUN
3a7ad4.
I'eomerpus

JIis yCHENMIHOTO MPOJODKEHUST 00pa30BaHUsS IO CIEIUAIBHOCTSIM, CBA3aHHBIM C
MPUKJIaAHBIM HUCIIOJb30BAHUEM MAaTEMaTUKH, BBIMTYCKHUK HAYYUTCS:
— BJIaJICTh TEOMETPUYECKUMHU TMOHATUSIMU TP PEUICHHM 3a7a4 W MPOBEJICHUHU
MAaTEMATUYECKUX PACCYKICHUM;
— CaMOCTOSTENIFHO (POPMYITHUPOBATh OMPEACICHUS TEOMETPUUECKUX (UTYp, BBIJIBUTATH
TUIIOTE3bl O HOBBIX CBOMCTBaX M MPU3HAKAX T€OMETPUYECKUX (DUTYP M OOOCHOBBIBATH HIIH
ompoBeprath UX, 0000IIaTh WU KOHKPETU3UPOBATH PE3yJIbTaThl Ha HOBBIE KJIAacChl (UTYP,
MIPOBOJIMTH B HECJIOKHBIX CydasxX Kiaccu(UKauo GUryp mo pa3IndHbIM OCHOBAHUSIM,
— HCCJeN0BaTh YepPTEeXkH, BKIIOYAs KOMOWHAIUU (PUTYp, U3BJIEKaTh, UHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HHPOPMAIIUIO, MPEICTABICHHYIO Ha YepPTEkKaX;
— pemiaTh 3aJayd T€OMETPUUYECKOTO COJEp)KaHUs, B TOM YHCJIE€ B CHUTyalMsX, Korja
QJITOPUTM PEIICHHUS HE CIAEAYeT SBHO M3 YCJIOBHS, BBIMOJHIATH HEOOXOAUMBIC IS PEIICHUS
3a7a4M JOMOJIHUTEIbHBIE MOCTPOSHHS, UCCIEI0BaTh BO3MOXKHOCTh NMPUMEHEHHUS TEOpEeM M
dhopMy 115 pereHus 3aaad,
— yMeTh pOpMYJIMPOBATh U I0KA3bIBATh FT€OMETPUUECKUE YTBEPKICHUS,
— BJIQJICTh MOHATUSIMHU CTEPEOMETPUHU: MIPU3Ma, NapalIeIenune], TupaMmuaa, TeTpasip;
— HMETh MPEJCTaBICHUS 00 aKCHMOMaX CTEPEOMETPHH M CJICACTBUSAX W3 HUX M YMETh
MIPUMEHSTh UX MPU PEIICHUHN 3a]1a4;
— YMETh CTPOUTH CEYEHUS] MHOTOTPAHHUKOB C MCIIOJIb30BAHUEM PA3JIMYHBIX METOJIOB, B TOM
YHUCIIe METO/1a CJIE/OB,;
— UMETh NPEACTABICHUE O CKPEIIUBAIONIUXCS MPAMBIX B MPOCTPAHCTBE U YMETh HAXOJUTh
yroJI U PACCTOSIHUE MEXTy HUMH,
— MPUMEHSTh TEOPEMbl O MAPAUICIBHOCTH MPSMBIX M IJIOCKOCTEH B MPOCTPAHCTBE IPHU
pelieHny 3a1au;
— YMETh NPUMEHSTH MapajuieIbHOE TPOSKTUPOBAHUE SISl U300paxeHus Quryp;
— YME€Th NPUMEHSTh NEePIECHIUKYISIPHOCTH MPSIMON U MIOCKOCTHU MPHU PEIICHUU 3a]1a4;
— BJIAJIETh TOHATHUSIMH OPTOTOHAJIBHOTO MPOSKTUPOBAHMS, HAKJIOHHBIX M WX MPOCKIIUH,
yMETh IPUMEHSITh TEOPEMY O TPEX MEePIEeHIUKYIISIpaxX MPH PEIICHUHN 3a/a4;
— BJIQJICTh TOHATHUSIMH PACCTOSHHUS MEXAy GurypaMu B TIPOCTPaHCTBE, OOIIETO
MEePICHANKYJApAa JBYX CKPCIIMBAIONIUXCA MPSIMBIX U YMETh MPUMEHATh UX IPH PEIICHUU
3ajad,
— BJIQJICTh TOHATHEM yTJIa MEXAY MPSMON M IUIOCKOCTHIO M YMETh NPUMEHSTh €ro MnpHu
pellIeHnH 3a/1adY,
— BJIQJICTh MOHSATHUSIMU JIBYTPAHHOTO YTJja, yrila MEXJy IUJIOCKOCTSIMHU, MEPIEeHANKYISIPHBIX
TJIOCKOCTEHN ¥ yMETh MIPUMEHSTH UX MPU PEIICHUH 3a7a4,
— BJIQJICTh MOHSATUSIMH MIPU3MBI, MapaJUIeIenuIe[a U MPUMEHSITh CBOMCTRA Mapajuiesienuneaa
MIPU PEIICHUH 3a]1ay;
— BJIAJIETh MOHATHEM MPSAMOYTOJBHOTO TMapasuiesieunea U MPUMEHSITh €ro MpU PelIeHUH
3ajad;
— BJIaJIETh MOHATUSMU MUPAMUJIBI, BUJIOB MUPAMU, JIEMEHTOB MPABUILHON MUPAMUIBI U
yMETbh MPUMEHSTh UX MPU PEUICHUH 3374,
— UMETh IIPEACTaBICHUE O TeopeMe Diiepa, MPaBUIbHBIX MHOTOI'PaHHHUKAX;



— BIIQJICTh TIOHSITHEM TUIONIAINA TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh IPUMEHSITh €T0 TIPH
pElICHUH 3a/1a4;

— BJIQJICTh TIOHATHSIMH TeJa BpaIeHUs, CEUCHUS MIINHIPA, KOHYyCa, Iapa u chepsl U YMETh
MPUMEHSTH UX MIPU PEIICHUH 33]1ay,

— BJIQJIETh TMOHATHEM KAacaTeIbHBIX MPSMBIX U TJIOCKOCTEM M yMETh MPUMEHSTH €ro MpH
pEIICHUH 33/1a4;

— HWMETbh NPEJCTABICHUS O BIHCAHHBIX W OMHCAHHBIX cepax U yMEeTh NPUMEHSITh UX MPH
pELICHUH 3a/1a4;

— BIAJCTh MOHATUIMH 00bEMa, 00BEMOB MHOTOTPAHHHKOB, TEJI BPAIICHUS W MIPUMEHSATh UX
IIPY pEIICHUH 3a]1aY;

— HMMETh MPEACTABJICHUE O Pa3BEPTKE MUIUHAPA U KOHYCA, TUIOIIAIA MTOBEPXHOCTH ITUIHH]IPA
¥ KOHyCa U YMETh MPUMEHSAThH €T0 NP PEIICHUH 3a7a49; — UMETh MPECTABICHUE O TUTOIIaIH
cdepsl 1 yMETh MPUMEHSTH €T0 NMPHU PEIICHUH 3a/1a4,

— YMETh pemaTh 33Jja4i Ha KOMOWHAIIMA MHOTOTPAHHUKOB U TEJI BpaICHHUS,

— WMETh MPEACTABJICHHE O TTOJ00MH B TPOCTPAHCTBE U YMETh PEIIaTh 3aJja4i Ha OTHOIICHHE
00BEMOB M MIIONIAJIEH TOBEPXHOCTEN MOJOOHBIX (pUryp;

— HWMETh MPEACTABICHUE 00 aKCHOMATHIECKOM METOJIE,;

— BJIQJICTh MOHATHEM T€OMETPHUUECKIX MECT TOUYEK B MPOCTPAHCTBE U YMETh MPUMEHATH €TO
JUTSL peleHus 3a/1a4;

— YyMeTh MPUMEHATHh /JIs pEHIeHWs 3aJad CBOWCTBA IUIOCKMX W JIBYTPAHHBIX YTJIOB
TPEXTPAHHOTO yTiia, TEOPEMBI KOCUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIJIA;

— BJIQJIETh MOHATHEM MEPHEHAUKYISIPHOTO CEYEHUS MPU3MBI U YMETh MPUMEHSTH €ro MpH
pEIICHUH 3a/1a4;

— HWMETh MPEACTABJICHUE O JIBOMCTBEHHOCTH MTPABUIIBHBIX MHOTOI'PaHHUKOB;

— BJIQJICTh MOHATUSAMH [IEHTPATHHOTO TIPOCKTHUPOBAHUS U IMAPAICTLHOTO TPOCKTUPOBAHMS U
MPUMEHSATH UX MIPU TIOCTPOCHUH CEUCHUH MHOTOIPAHHUKOB METOJIOM TPOESKIIHIA;

— HWMETh MPEJICTABIICHUE O Pa3BEPTKE MHOTOTPAHHKUKA U KpaTYalIIieM yTH HAa TIOBEPXHOCTH
MHOTOTPaHHUKA;

— WMETh NMPEACTABICHUE 0 KOHUIECKUX CCUCHUSX;

— WMETh TMPEICTABJICHUE O Kacaromuxcs cdepax M KOMOWHAIMK TEN BPANICHUS M yYMETh
MPUMEHSTH €T0 TIPH PEIICHUH 3a71a4;

— TPUMEHSTH TPH pEIICeHUH 3a7a4 (HOpPMyTy PACCTOSHUS OT TOYKH JIO TUIOCKOCTH, —
BIIAZICTh PA3HBIMU CIOCOOAMU 3aJlaHUs MPSMON YpPaBHEHUSMH W YMETh MPUMEHSATH UX TPH
pEIICHUH 3a/1a4;

— TMPUMEHSATh MPHU PEIICHUU 3a7a4 M JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ W METOJ
KOOpIMHAT;

— WMeTh TIpeACTaBieHHe 00 akcuomax o0bEma, NPUMEHITh GOPMYJBI  00BEMOB
IPSIMOYTOJILHOTO TapajuIeieuIIe1a, TPU3MbI M MUPaAMUIbI, TETPadipa MPU PEIICHUH 3a/1a4;
— MPUMEHSATH TEOPEMBI 00 OTHOIICHUSIX 00BEMOB IPU PEIICHUN 33]1a4;

— TMPUMEHATHh HHTErpajl IS BBIYUCICHHS OOBEMOB W TIOBEPXHOCTECH TeN BpallcHUS,
BBIUMCIICHHS TIOMIAN C(HEePUIeCcKoro mosca u 00bEMa mapoBoro cios;

— WMETh TPEJACTABIICHHE O JBWKCHHSIX B IMPOCTPAHCTBE. IMMapalIeIbHOM TIEpPEHOCE,
CUMMETPHH OTHOCUTENIHPHO IUIOCKOCTH, IIEHTPATBLHON CUMMETPHH, MOBOPOTE OTHOCUTEIHHO
MPSIMOMA, BUHTOBON CUMMETPHH B YMETh IPUMEHSTh €r0 TIPH PEIICHUH 3a7a4;

— WMETH MPEACTABICHHUE O TUIOIIAH OPTOTOHATBLHOM MPOESKIINH;



— HMETh NPEACTaBJICHHUE O TPEXTPAHHOM W MHOTOTPAHHOM YIJIE M MPHUMEHSATH CBOWCTBA
IJIOCKUX YTJI0B MHOTOTPAaHHOTO yTJjia MPU PEIICHUH 3a]1ay;
— HUMETh IPEACTaBICHHE O MPeoOpa3oBaHUM OO0, TOMOTETHH U YMETh MPUMEHSITh UX
MIpY PELICHUH 33/1a4; YMETh pelliaTh 3a/1a4uM Ha IJIOCKOCTH METOJIaMHU CTEPEOMETPUH;
— YMETh IPUMEHSATH (POPMYIIBI 00BEMOB TIPH PEIICHUY 3a/1a4.

B noBceHEBHOM KU3HU U IPU U3YUCHUU JIPYTUX TIPEIMETOB:
— COCTaBJISITh C UCIIOJIb30BAaHUEM CBONCTB T'€OMETPHUECKUX (DUTYP MAaTEeMATHYCCKUE MOJICIH
JUISL peIlleHHs] 3a7ad MPaKTUYECKOTO  XapakKTepa W 3aJad M3 CMEXKHBIX JHCIMIUINH,
UCCJIEA0BATh MOJIYYEHHBIE MOJICIIH U HHTEPIPETUPOBATH PE3YJIbTAT.

BekTopsl 1 KOOpAUMHATHI B TPOCTPAHCTBE
— BrnaaeTs NOHATUAMH BEKTOPOB U UX KOOPJAMHAT,
— YMETb BBITNOJIHATH ONEPAIK HaJl BEKTOPAMH,
— HCMOJIb30BaTh CKAISIPHOE MPOU3BEJICHUE BEKTOPOB IIPU PEILICHUH 33]1a4;
— MPUMEHSITh YpaBHEHHUE IMIOCKOCTH, (DOPMYNTy PACCTOSIHUS MEXKIY TOYKAMH, YpaBHECHHE
chepsl pu pelIeHuy 3a1ay,
— MPUMEHATh BEKTOPHl M METOJ KOOpPJMHAT B MPOCTPAHCTBE IPH PEIICHUU 3adad;, —
HaXOJUTh 00BEM MapajuiesienuIieia ¥ TeTpadipa, 3aJJaHHbBIX KOOpAUHATAMU CBOMX BEPIIUH;
— 3aJ1aBaTh NPSIMYIO B IPOCTPAHCTRE;
— HaxXOJUTh PACCTOSIHHE OT TOYKH JI0 TNIOCKOCTH B CUCTEME KOOPAUHAT;
— HaXOJUTh PACCTOSHUE MEXIY CKPEHIUBAIOMIMMHCS TPSAMBIMH, 3aJaHHBIMH B CHCTEME
KOOP/IMHAT.

Hcropust 1 METObI MAaTEMATHKH:

— UMETH MPEJCTABICHNUE O BKJIQ/IC BBIIAIOIIUXCS MaTEMAaTHUKOB B pa3BUTHE HAYKHU;
— MOHMMATh POJIb MaTEeMaTUKH B pa3BUTHU Poccuu;
— WUCIOJIb30BaTh OCHOBHBIE METOJbI JOKAa3aTeIbCTBA, IPOBOJUTH JI0KA3aTEIbCTBO U
BBITIOJTHATH OTIPOBEPKECHHUE;
— MNPUMEHSATH OCHOBHBIE METO/IbI PEIICHUSI MATEMAaTHUYECKUX 3a]1ay;
— Ha OCHOBE MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE XapaKTEPU30BaTh KPacoTy M
COBEPIICHCTBO OKPY>KAIOIIEr0o MUpPa U MPOU3BEIACHUN UCKYCCTBA,;
— MPUMEHATHh MPOCTEUIINE MPOTrpaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPHU PEIICHUN MaTeMaTHYECKUX 3a/1aY,
— TI0JIb30BAaThCS MPHUKIAAHBIMUA MPOrpaMMaMHi M TIPOTpaMMaMH CHMBOJIBHBIX BBIYHCIICHUH
JUISL ICCIICIOBAHMS MaTEMAaTHYESCKUX O0BEKTOB,
— T[OPUMEHATh MaTeMaTHMYECKHME 3HAHUS K HCCICIOBAHUIO OKPYXKAIOIIEro Mupa
(MoaenupoBaHre (PU3UIECKUX MPOIICCCOB, 3aa49l SKOHOMHUKH).

Conep:kanne yueOHOT0 nmpeamera
AJsre0pa u Ha4YaJIa MATEMATHYECKOI0 AHAJIN3A
10 kaace
JedcTBUTEIbHBIC YHCIA

IlonsTne nenicTBUTEILHOrO unciaa. CBONMCTBA AEHCTBUTEIBHBIX 4YHced. MHOXKECTBA YHCENI U
omepanuu Haja MHOXecTBamu uucen. [loodyepenHblii U OTHOBPEMEHHBIN BHIOOP HECKOIBKHUX
3JIEMEHTOB W3 KOHEYHOIO MHOXKECTBA. DOpMyJibl 4YHUCIIAa TEPECTAHOBOK, COYETAHUH,
pa3melneHuii. Pemenne koMmOMHATOPHBIX 3a1a4. Jloka3aTenbCcTBO HepaBeHCTB. HepaBeHCTBO 0



CpeAHeM apu(PMETHYECKOM M CpPEAHEM TeOMETPUYECKOM JBYX uHucel. JlenMMOCTh MLeNbIX
yucen. Jlenenme ¢ ocrarkom. CpaBHeHus. Pemenne 3agad ¢ LETOYMCIECHHBIMHU
HEHU3BECTHBIMH.

PannoHajbHbIe YypABHEHHUS U HEPABEHCTBA
Panmonanbupie  BeIpaxkeHus. Popmyna OwmHomMa HpOTOHA, CBOWCTBA OWMHOMHHAIBHBIX
koadunmentos, TpeyroabHuk [lackans. PanuonanbHble ypaBHEHUS M HEPAaBEHCTBA, METOJ

MHTEPBAJIOB PEIICHUSI HEPABEHCTB, CUCTEMbI PALlUOHAJIbHBIX

Kopensb crenenu n

[lonsitue QyHkMM, ee oOJacCTH ONpeNeTeHUsS M MHOXKECTBa 3HA4YeHHMH, Tpadukxa
Qynkuun. @ynkuua y = X', rae N npunagnexur N, ee csoiictBa u rpaduk. ITloHsTue KopHs
cTeneHu N>1 1 ero cBOMCTBA, NOHATHE apU(PMETUUECKOTO KOPHSI.

CreneHb MOJIOKUTETBHOT0 YU CIIA

[lonsiTHE CTENEHN C palMOHAIBHBIM II0KA3aTeNIeM, CBOWCTBA CTEIIEHU C PAlMOHAJIBHBIM
ITOKA3aTENEM. beckoHeuHas reoOMETpUYECKast IIPOTpECCHs u eé cyMMma.

Uucno e. CBoiicTBa CTENEHW C JCHMCTBUTEILHBIM IOKa3zaTeneM. IIpeoOpazoBaHue
BBIPKCHUH, COJIEpKAIIMX BO3BEICHUE B CTeNeHb. [lokazaTenbHas QyHKIUSA, €€ CBOWCTBA U
rpaduk.

Jlorapugmbi

Jlorapudwm umncna. OcHOBHOE Jiorapudmudeckoe ToxkAecTBO. Jlorapudm npousBeneHus,
YaCTHOTO, CTENEHH, IMEepexXoJ K HOBOMY OCHOBaHUIO. JleCATHYHBIA W HATypaJbHBIN
norapudwmel. IIpeoOpazoBanue BbIpaKeHHH, coaepkammx Jiorapudmel. Jlorapudmuueckas
GbyHKIMS, ee CBOMCTBa U rpaduK.

Ioka3aTenbHble U JorapupmMuyecKne ypaBHeHUsl M HepaBeHCcTBa [lokazaTenbHble
1 jorapu(MUYECKre YpaBHEHUS U HEPABEHCTBA U METObI UX PEIICHUS.

CHHYyC U KOCHHYC yIJIa M YHcJIa

Pannannas mepa yrima. CMHYC, KOCUHYC, TAHT€HC U KOTAHT€HC MPOU3BOJIBHOTO YIJIa U
JNEUCTBUTENBHOrO 4ncia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO [UIsi CHHYca H
kocuHyca. [IoHATHS apKCHHYCa, apKKOCUHYCA.

TaHreHc ¥ KOTAHIeHC yrJja v YMCJIa

TaHreHc u KOoTaHreHc yria u yncia. OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKAECTBA IS
TaHT€HCa U KoTaHreHca. [lonsitue apkranresca yucia.

DopMy.JIbl CIA0KEHUS

CuHyC, KOCHMHYC W TaHI€HC CYMMbl M pa3HOCTH [IByX apryMeHToB. Dopmyibl
npuBeneHus. CHHYC M KOCHUHYC ABOMHOrO aprymenta. @opmyinbl MOJOBUHHOTO apryMeHTa.
[IpeobpazoBanre CyMMbI TPUTOHOMETPUUYECKUX (DYHKIIMI B MPOM3BEICHUS U TPOU3BEICHUS B
cyMMmy. BeipaskeHue TpuronomeTpuueckux (pyHKIHA yepe3 TaHT€HC MOJIOBHHHOTO apryMEHTA.
[Ipeo6pazoBanue MPOCTEHIITUX TPUTOHOMETPUUECKUX BHIPAKECHH.

Tpuronomerpuyeckue PyHKUUHM YUCI0BOI0 ApryMeHTa

Tpuronomerpuueckre GyHKIIUU, UX CBOMCTBA U rpadUKd, MEPUOTUIHOCTH, OCHOBHOU
MEPUOI.

Tpuronomerpuyeckue ypaBHeHUsI U HEPABEHCTBA

IIpocreiilie TPUTOHOMETPUYECKUE YypaBHEHUA. PellleHne TPUIOHOMETPUUYECKUX
YPaBHECHUH.

DJIeMEeHTbI TEOPUH BePOSITHOCTEH



Tabnuunoe u rpaduueckoe NpeACTaBICHUE AaHHBIX. ODJIEMEHTAapHbIE U CJOKHbBIC
COOBITHSA. PaccmoTrpenne  ciydaeB M BEpPOSTHOCTH  CyMMBI  HECOBMECTHBIX
COOBITUI, BEPOSATHOCTH MPOTUBOIOIOKHOTO COOBITHS.

OcHOBHas 1eJb - OBJNAJIETh KJIACCUUYECKUM MOHSITHUEM BEPOSTHOCTU COOBITHS, U3YUUTh
€ro CBOMCTBA U HAYUYHUTHCS IPUMEHSTh UX K TPHU PEIICHUU 3a/1au.

HTorosoe nosropenue

11 kaacc

DYyHKIUM U UX TPaPUKH

Oyuknuu. OOnacTh OMNpefeieHuss U MHOXKECTBO 3HaueHwil. ['padux QyHKIMH.
[TocTpoenue rpadukoB GyHKIHM, 3aJaHHBIX pa3aIudHBIMU criocoOamu. CBoiCTBa (DYHKITUI !
MOHOTOHHOCTh, YE€THOCTb U HEYETHOCTh, MEPUOJAUYHOCTH, OTPAHUUYECHHOCTh. [IpomexyTku
BO3pacTaHusi M YyObIBaHMS, HAWOOJIbIIEE W HAUMEHbIEEe 3HAYEHUS, TOYKH HKCTpEeMyMa
(JlokasibHOTO ~MakcuMymMa W MuUHUMyMma. ['paduueckas untepnperauus. [Ipumeps
(YHKIIMOHAIBHBIX 3aBUCUMOCTEN B peAIbHBIX MIPOIIECCaX U SIBICHUSX.

[IpeoOpa3zoBanus rpadukoB: NapajjeabHbIA MEPEHOC, CUMMETPHSI OTHOCUTEIIHLHO OCeit
KOOPAWHAT W CHUMMETPHUS OTHOCHUTEIBHO Hayajda KOOPAWHAT, CUMMETPHUS OTHOCHUTEIBHO
NPSIMOM, PACTSKEHUE U CKATUE BIOJIb OCEM KOOPIMHAT.

[Tonsitne o HempepbIBHOCTH GyHKIMU. OCHOBHBIC TEOPEMBI O HETIPEPHIBHBIX ()YHKIIHSIX.

IIpenen ¢pyHKUHMHU U HENIPEPHIBHOCTH

[Tonsitue npenena pyukuun. OnHOCTOpOHHKE TIpeaebl. CBoWCTBA MpeenoB GyHKIUN.
ITonsiTue HenpepbIBHOCTH (PyHKIIMKU. HempephIBHOCTD dJIEMEHTAPHBIX (YHKITHH.

OopaTHble PyHKIMH

[Tonssitue 006 oOpatHoi (yHkiuu. B3aumuo oOpatHbie dyHkuuu. OOpaTHBIC

TpuroHometrpuyeckue QyHkiuu. [Iprumepsl ncnonb3oBaHusi 0OPATHBIX TPUTOHOMETPUYECKUX

GyHKIHM.

IMpoussoanas

[lonsiTue o0 mNpPoOU3BOAHOM (PYHKIMHM, QUIMYECKUA U TEOMETPUYECKHH CMBICIT
MPOU3BOJHOM. YpaBHEHHME KacaTelbHOM K Trpaduky ¢(yHkuuu. IIpon3BogHble CyMMBI,
Pa3HOCTH, TPOU3BEICHHMS W  4YacTHOro. IIpoW3BOOHBIE OCHOBHBIX  AJIEMEHTAPHBIX
¢Gbyunkuuii. [TpousBoHbIE CIOKHON U 00paTHON (PYHKIIUA.

IIpumeHeHue NPOU3BOAHOM

[IpumeHeHne TPOM3BOJHOW K HCCIEAOBaHUIO (YHKIWNA W TIOCTPOCHHIO TPaduKOB.
Hcnonp30BaHue NPOU3BOAHBIX INPU PELICHUM YPABHEHWM M HEPABEHCTB, IIPU PELICHUU
TEKCTOBBIX, (U3UUECKUX U TEOMETPUYECKUX 3aJay, HAXO0XJACHUH HauOONbIIUX U
HAaVMEHBIINX 3HAYCHUU.

[IpuMmepsl UCHIONB30BaHUSA IPOU3BOAHOM MUl HAXOXKIACHUS HAWIIy4llIEero pEuIcHUs B
NpUKIAAHBIX 3ajauyax. HaxokneHwe ckopocTu Ais Ipolecca, 3aJaHHOro (opMysol WM
rpaduxom. Bropas npousBoaHas u ee GU3NUECKUN CMBICI.

IlepBoOoOpa3Hasi 1 HHTErpaJ

[lepBooOpaznas. Ilnomans kpuBoiauHenHo# Tpaneuuu. [lonstre o0 ompenereHHOM
unterpaie. [leppoodpasubie JJIEMEHTAPHBIX GyHKIUH. IIpaBuna BBIUKCIICHUS
nepBooOpasHeix. Popmyna Hetotona-Jleitonuna. Ilpumepsl npuMeHeHrs UHTerpaia B pU3nKe
Y TEOMETPUH.

YpaBHeHUs] M HEpaBeHCTBA



MHOrowieHsl OT AByX NepeMeHHbIX. OCHOBHBIE IPUEMBI PEIICHUSI CUCTEM YPAaBHEHHIL:
MOJCTAaHOBKA, aJlre0Opanveckoe CI0KEHUE, BBEJICHUE HOBBIX MEPEMEHHBIX. PaBHOCHUIBHOCTD
YpaBHEHU, HEPABEHCTB, CUCTEM. Pemenne mppaunoHanbHbIX Hepagerncma. Pelienne cucrem
YPaBHEHUW C JIByMsI HEU3BECTHBIMU IPOCTEUINMX THUIIOB. PelieHne cucteM HEpaBEeHCTB C
OJHOM MEPEMEHHOM.

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpenHeM apu(METHUYECKOM U CPEIHEM
reOMETPUUYECKOM JIBYX uncell. llepexon k mmpenenam B HEpaBEHCTBAX.

Hcnonb3oBanue CBONCTB U rpaduKoB (PYHKIUN MPU PEIICHUH YpaBHEHUN U HEPABEHCTB.
Meton wunTepBanioB. M300paxeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PEIICHHM
YpaBHEHUI U HEPABEHCTB C IByMS IEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHHME MaTEMaTHYECKUX METOJOB I PEUIEHUs COAEP/KATENbHBIX 3a1ay U3
pasnuyHbIX oO0JacTel Hayku W NpakTuku. WHTepmnperauus pe3yiapTaTa, ydeT pealbHBIX
OTPAHUYCHUM.

HTorosoe noBTropenue

I'eomerpus
10 knace

BBeneHnune B crepeoMeTpuio

OCHOBHBIC TMOHATHS cTepeoMeTpur (TOYKa, TMpsMas, IUIOCKOCTh, MPOCTPAHCTBO).
[TonaTre 00 akCHOMATUYECKOM CIIOCO0E MOCTPOEHUSI TEOMETPHUH.

IMapanieJbHOCTHh NPAMBIX U IUIOCKOCTEH

[TapayienbHOCTh MPSIMBIX, MPSIMOW U TUIOCKOCTH. B3anMHOE pacmonoxkeHUe MPSMBIX B
MPOCTPAHCTBE. YTOJ MEXAY ABYMs IpsAMbIMHU. [lapamuienbHOCTH 1wiockocted. Terpasap u
napajuieseIuIeI.

[lapamienbHoe  mpoekThpoBaHue. OpToroHanbHOE  OpoekTupoBaHue.  [lnomans
OpPTOTrOHAJILHOM MPOEKIIMH MHOTOYrojbHUKa. M300paskeHHre MNpOCTPAHCTBEHHBIX (Uryp.
LleHTpanpHOE TPOEKTUPOBAHUE.

IepneHIUKYJIAPHOCTH NPAMOM M IIOCKOCTH

IleprieHAUKYJIAPHOCTh IIJIOCKOCTEM, IIPU3HAKUW M CBOWCTBA. [lepneHauKyIsipHOCTH
OpsAMOM M IIOCKOCTU. JIByrpaHHBIM  yroJi, JIMHEWHBIM Yros JBYIPaHHOrO  yIvia.
[lepieHAMKYJISIp ¥ HAKIIOHHBIE. YTOJI MEXAY ONPSIMOM M IUNIOCKOCTHIO. PAaccTosiHUS OT TOUYKHM
10 TUIOCKOCTHU. PaccTositHue OT mpsiMOM A0 IUIOCKOCTH. PaccTosiHue Mexay napaielbHbIMU
IJIOCKOCTSIMHU. PaccTosiHue MexXay CKpeIUBAIOIMMHUCS MPSAMBIMU.

MHoOrorpaHHIuKH

Bepuiunbl, peOpa, rpaHd MHOTrorpaHHuka. Pa3BepTka. Brelnmykible MHOTOTpaHHUKH.
Teopema Diinepa.

[Ipusma, ee ocHoBaHus, OOkKoOBBIE pebOpa, BbIcOTa, OOKOBas MOBEPXHOCThH. [Ipsimas
¥ HakJIoHHas npusmMa. [IpaBunbraas npusma. [lapanmnenenunesn. Kyo6.

[lupamuna, ee ocHoBaHue, OOKOBble peOpa, BbICOTA, OOKOBas IOBEPXHOCTb.
Tpeyronbnas nupamuza. [IpaBuinbHas nupamuga. Y ceueHHas nupamu/ia.

Cummerpun B KyOe, B mapaienenunene, B mnpusme u nupamuze. [lonsarue o
CUMMETPUH B IpocTpaHcTBe (LEHTpasibHAs, OceBas, 3epKajibHas). [IpuMepbl cHMMeETpHUil B
OKpPY’KaroleM MHUpE.

Ceuennst MHOTOrpaHHuKa. [locTpoeHue ceueHunil.

[IpeacraBieHne O MPaBUIBHBIX MHOTOTpAaHHUKAX (TeTpadiap, KyO, OKTasap, IoIeKadap
1 UKOCadIp).



HNTorosoe moBropenue

11 kaacce

uauHap, KOHYC, Aap

Hunuuap m xkoHyc. YceueHHbld KoHyc. OCHOBaHUE, BbICOTA, OOKOBas MOBEPXHOCTD,
oOpasytomiasi, pazsepTka. OceBble CEUCHUS U CEUEHUs MapalieIbHble OCHOBAHUIO.

[Mlap u cdepa, ux ceueHus. Dunc, TUnepoosa, mapadosa Kak ceYeHUs KOHYyca.
Kacarenpnas miockocts k chepe. Chepa Bnucannas B mHororpanHuk. Cdepa omumcaHHas
OKOJIO MHOTOTPaHHUKA.

[HunuHapUYeCKrEe U KOHUYECKUE TOBEPXHOCTH.
O0beMblI TeJI U IVIOIIAAH UX NTOBEPXHOCTEH
[Tonsitue 06 o6beme Tena. OTHoIIEHHE 00BEMOB MOAOOHBIX Tesl. DOpMYyITbI 00BEMa
Ky0a, IpsIMOYTOJILHOTO TapajuieNienuneaa, Tpu3Mbl, HUIuHApa. Dopmynbl 00bemMa TUupaMuIbI
1 KoHyca. @opMyJibl IIIONIaAU TOBEPXHOCTEN UIMHAPA U KOoHyca. DopMyIibl 00beMa 1apa u
TJI0IAIA CPEPHI.
BekTopsbl B mnpocTpaHCcTBE
Bektopel. Moayinb BekTopa. PaBeHCTBO BeKTOpOB. Cl0KE€HME BEKTOPOB U YMHOKEHUE
BeKTOpa Ha uncio. Koopaunatel Bektopa. KoMrutanapaeie BeKTOphl. Pa3noxkeHue 1no tpem
HEKOMILIAHAPHBIM BEKTOPAM.
MeTtoa KoopaAMHAT B IpocTpaHcTBe. /ABHKeHus
JlekapTOBBI KOOPAUHATHI B IPOCTpaHCcTBE. DOpMyJsia pacCTOSIHUS MEXKIY ABYMSI TOUKAMMU.
VYpasuenus chepsl u niockocmu. dDopmyina pacCTOSHUS OT TOYKH JIO TIOCKOCTH.
Yron wMexny Bekropamu. CkalsipHO€ Tpou3BeleHHE BEKTOpoB. KosunHeapHsbie
BEKTOPHI. PazyokeHue BeKTopa Mo ABYM HEKOJUIMHEAPHBIM BEKTOpaM
[lenTpanbHas cCUMMETpHs, OCEBasi CUMMETPHUS, 3€pKajbHasi CUMMETPHUS], TapaieabHbIN
nepeHoc, npeodpazoBaHue Mo 1001
Hrorosoe noBropenue



VY4eOHO-TEMAaTHYECKHUH TUTAaH

Mopynbs «Anrebpa 1 Hauajga MaTeMaTHYECKOTO aHAIA3a»

10 kiacc
Ne KonnuectBo
i HanmenoBaHue paszaena, TEMbI HACOB
1 | IToBrOpeHue 4
2 | JleicTBUTEIbHBIC YHCIIA 8
3 | PantmonanpHbIe ypaBHEHUSI U HEPABEHCTBA 12
4 | Kopenb cTenenu n 6
5 | CreneHb MOJTOKUTEIBHOTO YUCIa 8
6 | Jlorapudmsl 5
7 [loxazarenbHble W JorapupMUYECKUE YpPaBHEHUS W 7
HEpaBEHCTBA
8 | CuHyc U KOCHHYC yriia 7
9 | TaHTeHC W KOTAHTEHC yTia 4
10 | ®opmyITbl CIIOKEHHUS 7
11 | Tpuronomerpuyeckue GyHKIIMU YUCIOBOTO apryMeHTa 9)
12 | TpuroHoMeTpuvecKkre ypaBHEHHs 1 HEPABEHCTBA 3)
13 | DnemMeHTHI TeOpUH BEPOSITHOCTEH 4
14 | UtoroBoe moBTOpEHHE 3
Uroro: 85
11 xnacc
No KonuuectBo
i HaumenoBanue pasnena, TemMbl HACOB
1 | IoBropenue 4
2 | ®yHKIIMH U UX Tpauku 6
3 | [Ipenen ¢byHKIMM M HEMTPEPHIBHOCTH o)
4 | O6paTHbIe HyHKIUN 3
5 | [IpousBogHas 8
6 | [IpumeHenue npou3BOTHON 15
[/ | IlepooOpa3Hasi 1 UHTErpa 8
8 | PaBHOCHIILHOCTH YpaBHCHHI M HEPABECHCTB 4
9 | VpaBHeHUS-CIICICTBUS 5
10 | PaBHOCMJIBHOCTDH ypaBHEHUN U HEPABEHCTB CHCTEMaM S
11 | PaBHOCWIBHOCTh YPABHEHUIN HA MHOXKECTBAX 4
12 | PaBHOCHMILHOCTH HEPABEHCTB Ha MHOYKECTBAX 3
13 | CucreMbl ypaBHEHUM ¢ HECKOJIBKUMH HEU3BECTHBIMU 5
14 | UToroBoe NOBTOpEHHE 10
Uroro: 85




Monayns «I'eomeTpus»

10 xmacc
No KonnuecTtBo
HaumMenoBanue paznena, TeMbl
I1/T1 4acoB
1 BBenenue 3
2 | IlapannenbHOCTh MPSMBIX U INTIOCKOCTEH 16
3 | llepnieHAMKYISIPHOCTD NPSIMBIX U IIOCKOCTEH 17
4 | MHOrOrpaHHUKHU 12
5 | UroroBoe noBTopeHue 3
Hroro: 51
11 xmacc
No KonnuecTtBo
HauMenoBanue paznena, TeMbI
/11 4acoB
1 | HunusIp, KOHYC | 1Iap 13
2 | O0BéMbI TET 15
3 | BekTophl B IPOCTPAHCTBE 6
4 | Metoa KOOpJIMHAT B MPOCTPAHCTBE. JIBMKEHUS 11
5 | UToroBoe moBTopeHue 6
Hroro: 51




IleHHOCTHBIE OPUEHTHUPBI

Konuenmust o01miei 1menr BOCHUTAHUS MPUMEHUTEIBHO K BO3PACTHBIM OCOOEHHOCTSIM
IIKOJBbHUKOB  IO3BOJISIET  BBIAEAUTh B  HEW  CIEAYIOIIHE LEJIEBbIe  MPUOPHUTETHI,
COOTBETCTBYIOIIME TPEM YPOBHIM OOIIETO 00pa30BaHuUS.

B BocnuTanuu aetel FOHOIIECKOTO Bo3pacTa (YpOBEHB CpeIHEro o0Iero oopa3oBaHUs)
TaKUM TPUOPUTETOM SIBIIETCA CO3/IaHUE OJArOnmpHATHBIX YCIOBUW ISl TPUOOPETCHHS
IIKOJIbHUKAMU ONbITa OCYIIECTBICHUS COLIMAIBHO 3HAYUMBIX JIE]I.

Brienenve qaHHOTO IPUOPUTETA CBS3AHO ¢ OCOOCHHOCTSIMU IIKOJIBHUKOB FOHOIIIECKOTO
BO3pacTa: ¢ MX MOTPEOHOCTHIO B KU3HEHHOM CaMOOIPEEICHUN, B BBIOOPE JalbHEUIIEro
KU3HEHHOTO ITyTH, KOTOPHI OTKPHIBACTCS NIEpe] HUMUHA [TOPOTe CaMOCTOSTEIIbHOM B3POCIION
xu3HU. CrenaTh MpaBUIbHBIA BBIOOP CTApIICKIACCHUKAM TOMOXKET HMMEIOIMIMICT y HHUX
peabHbIN MPAKTUUYECKUU OIBIT, KOTOPBIM OHU MOTYT MPUOOPECTH, B TOM YHUCIE U B IIKOJE.
BaxxHo, 4T0OBI 3TOT OMNBIT OKAa3aJiCsi COLMAIBHO 3HAYUMBIM, TaK KaK UMEHHO OH IMOMOXKET
FapMOHMUYHOMY BXOK/ICHUIO IIKOJBHUKOB BO B3POCIYIO KU3Hb OKPY’KAIOIIETO UX OOIIECTBA.
J10:

1) omeIT AeJ1, HAIPABJICHHBIX HA 3a00TY O CBOCH CeMbe, POIAHBIX OJIN3KUX;

2) TPYJOBOM ONBIT, OIBIT YYACTHUS B TIPOM3BOJACTBCHHOMN MPAKTHKE;

3) OmBIT JeJ, HAIPABJICHHBIX HA 103y CBOEMY POJHOMY TOPOAY WJIHM CEely, CTpaHe B

IIEJIOM, OTIBIT JACSTEIBHOTO BEIPAXKEHHSI COOCTBEHHOM rpask/1aHCKON MO3UIINH;

4) OMBIT IPUPOJIOOXPAHHBIX JIEII;

5) ombIT paspelieHusi BO3HUKAIOMIUX KOH(MIUKTHBIX CHTYyallMi B IIKOJIE, JOMa WU Ha
YIIHIIE,

6) OMBIT CaMOCTOSITEIIBHOIO MPUOOPETCHMSI HOBBIX 3HAHUH, MPOBEICHUS UCCIICOBAHUT,
OTIBIT TPOCKTHOM JEATEIbHOCTH;

7) ONBIT U3YyYCHHs, 3aIIMTHl U BOCCTAHOBJICHHS KYJIbTYPHOI'O HACICAMS YCIOBEUYECTBA,
OMBIT CO3JIaHUSI COOCTBEHHBIX MPOU3BEICHUM KYJIbTYPbI, OMBIT TBOPYECKOTO
CaMOBBIPaXKEHUS;

8) ombIT BeneHUs 30pOBOrO 00pa3a )KU3HHU U 3a00THI O 3I0POBLE JAPYTUX JFOICH;

9) ombIT OKa3aHUS MOMOIIHM OKPY)KAFOIINM, 3a00Thl O MaJIbIIIAX WJIA IOXHIBIX JIFOISX,
BOJIOHTEPCKHUH OIIBIT;

10)ompIT  camMONO3HAaHWST W  CaMOaHAIM3a, OIBIT  COIMUAIBHO  MPHEMIEMOTO

CaMOBBIPAXKEHUS U CAMOpEaTU3aLIHH.



KasiennapHo-temaTuyeckoe mjiaHUPOBaHue
10 kaace

ypoka
n/n

HaumenoBaHue pasgesa TeMbl

Kouan
4eCcTBO
qa
cOoB

Hdata

Ilo
JIAHY

Pdax
THYE
CKH

XapakTepucTuka
OCHOBHOM
JIeATEeIbHOCTH

Ilenno
CTHbIC
opueH
THPBI

IloBTOpEHUE

DyHKIIMU U UX CBONCTBA

OnwuceBaTh MOHATHE  (QYHKOMH — Kak
NpaBWja, YCTaHABIMBAIOLIETO CBS3b
MEXIy JIEMEHTaMH IBYX MHOXECTB.
DopMyupoBaTh:  ONpPEACIICHHUS: HYJIs
byHKINH; MPOMEKYTKOB
3HAKOIIOCTOSIHCTBA (DYHKLMH; (DYHKIIHH,
Bo3pacraronieii  (yObIBaroieit)  Ha
MHO)KECTBE

YpaBHEHUS ¢ OJHOU NIEPEMEHHOI, HEPABEHCTBA
C OJJHOM NIEpEMEHHOU

DopMyaUpoBaTh OIpELENEHUE
JIMHEMHOT O YPaBHEHUS. Pemars
JUHEHHOe ypaBHEHHE B OOIIEeM BHIE.
HntepnperupoBaTh  ypaBHEHHE  Kak
MaTEMaTHYECKyl0 MOJIENIb  PEabHOM
CUTYyallHH.

DopMyIMpOBAaTh!

ONpEACICHYS: CPABHEHUSL JBYX UHCEl,
pellleHnss  HEepaBeHCTBA C  OJHOM
IIEPEMEHHOM, PaBHOCUIIBHBIX
HEPABEHCTB, pelieHus CUCTEMBI

6,10




HEpPaBEHCTB C OJHOW MEepeMEHHOH,
o0nmacTH  ompeseNeHUs]  BBIPAKCHUS,;
CBOMCTBA YHCIIOBBIX HEPaBEHCTB,
CJIO)KEHUS W YMHOXEHHUS YHMCIIOBBIX
HEPaBEHCTB

CucTteMbl ypaBHEHHM U HEPABEHCTB C ABYMS OnwuceiBath rpaduuecKuii METOJ,
IIepPEeMEHHbBIMH pEIIeHNsT CHCTEMBI JIBYX YpaBHEHHUH C
JByMS HNEPEMEHHBIMH, METO
3 1 MOJACTAaHOBKH U METOJ| CIIOXKEHUS IS
pEIICHNSI CHUCTEMBI JIBYX ypPaBHEHHH C
JIBYMsl ~ NEPEMEHHBIMH, OJHO  H3
KOTOPBIX HE SIBIISICTCS JIMHEHHBIM
Apudpmerndeckas 31 reoMeTpuIecKas DopMyIMpOBaTh:
Nporpeccuu OIIPEACIICHUS: apPI(l)MeTH‘leCKOﬁ
IIPOrPECCHH, reOMETPUIECKON
4 1 porpeccuy;
CBOWCTBA WIEHOB TE€OMETPUYECKON H
apupmMeTHIecKon IIPOrPECCHUM.
3anuceIBaTh M MOSCHATH (hOPMYITBI
JleiicTBUTEIbHBIE YHCJIA 8
5 IlonsiTHe AeHCTBUTENBLHOTO YUCIa 1 BrImonHATH BBIUUCIICHUS c
6 Pemenne 3amau  no teme  «IlomsaTue 1 JIEUCTBUTENBbHBIMH YHCIAMHU (TOYHBIE U 6,
JEHCTBUTEILHOTO YUCIIa» MPUOITMKEHHBIE), npeobpa3oBbIBATH 10
7| MHoxecTBa 4ncen 1 YKUCJIOBBIE  BBIPXKEHHS. [IPUMEHSATH
8 Pemenue 3amad mo teme «MHOXKECTBA IUCET» 1 0003HAUEHUSI OCHOBHBIX MOJIMHOKECTB
9 Meton MaTeMaTH4eCKONH MHAYKLINN 1 MHOYXECTBA JIEHCTBHTENbHBIX —YHCEN,
10 ITepecTaHOBKH 1 0003HAYEHUST YUCIIOBBIX MPOMEXKYTKOB.
11 | Pa3memmenus 1




[IpuMeHAT, MeTOJ MaTeMaTU4eCKOn
MHAYKLUUY IS 10KA3aTeIbCTBA

Coueranus

PaBEHCTB, HEPABEHCTB, YTBEP)KICHHUH,
3aBUCAIMX OT  HaTypalbHOTO  N.
OnepupoBaTh (opMyTaMu UIA YHCITA

12 1
IIEPECTaHOBOK, pa3MelleHui U
COYETaHUU
PanuoHaJIbHbIE YPABHEHUS M HEPABEHCTBA 12
13 | PanuoHanbHbIC BEIpaKCHUS 1 [IpumensaTs hopmymy OuHOMA
14 | ®@opvyna Ouxoma Hbrotoma, cymmpl M| HsroroHa, nonb3oBathest | 6,10
Pa3HOCTH CTEICHEH TpeyroabHUKOM [lackans must pereHus
15 | PanuonanbHble ypaBHEHUS 1 safad 0 OMHOMMATIbHBIX
> kodpdurmentax. OLeHUBaTh YHCIIO
16 | Cucremsl pallMOHAIbHBIX YpaBHEHHUI 1 .
7 1M 1 KOpHEH  1enoro  anredpamdeckoro
€TOJI HHTEPBAJIOB PEIICHNS] HEPABCHCTB I —
18 | Pemenne HEpaBEHCTB METOIOM HHTEPBAIOB 1 VMeTs perars paLMOHANBHbIC
19 PanroHanbHbIC HEPABEHCTBA 1 YpaBHEHUS U UX CHCTEMBI. IIpumeHsTH
21 | Hectporue HepaBeHCTBA 1 pa3NuYHbIC TPUEMBI PELICHUS [EIBIX
22 | CucteMbl paliMOHATEHBIX HEPABEHCTB 1 anredpanyeckux YPaBHCHHUU:
Penrenne HecTporux HepaBeHCTB Pa3IonCHHIC Ha MHOMXHTCIH,
MO/ICTAaHOBKA (3aMeHa HEM3BECTHOTO).
23 1 Pemiate panuoHanbHble HEpaBEeHCTBA
METOIOM HHTEPBAJIOB. Pemratp
CHCTEMbI HEPABEHCTB.
24 Kontponenast _pabora  Ne 1 mo Tteme 1

«PanmoHabHbIC YPABHEHUS M HEPABSHCTBA»




Beenenune 3
Ipeomem cmepeomempuu Axcuombl [lepeuncnaTe OCHOBHBIE (HUTYPHl B
cmepeomempuu IIPOCTPAHCTBE (Touka, npsmas, | 6,10
IUIOCKOCTB),  (hOpMynHpoBaTe  TpH
25 1 AKCHOMBI 00 1794 B3aMHOM
PACIIONOKECHUH U HUILTFOCTPUPOBATH ITH
aKCHOMBI [TPUMEPAMH M3 OKPYIKArOIICH
00CTaHOBKH
26 | Hexomopoie credcmeust uz akcuom 1 DopMyTUpoBaTh u JIOKa3bIBaTh
Pewenue 3a0au  no meme «Hexomopvie TEOpPeMy O TUIOCKOCTH, IPOXOZSIICH
CIeOCmBUsL U3 AKCUOMY 1€pe3 NpsAMYI0 U HE JICKAIyl0 Ha HEU
27 1 TOYKY, ¥ TEeOpeMy O IUIOCKOCTH,
MIPOXO/ASIIIEH yepes JIBE
MepeCceKaroNINecs MPsIMbIe
IapajaieJbHOCTh NPAMBIX M INIOCKOCTEH 16
28 | [lapannenvhvie npamvie 8 N(POCMPAHCIMEE 1 DopMyTHpOBaTH OIpeIe/ICHIE
29 | Hapannenvhocme mpéx npsamvix 1 HapauIeIbHbIX MPAMBIX B| 610
30 | [apanrenvrocms npsmoti u niocKoCmu 1 npocTpanctse,  dopmynposath  u
JTOKA3bIBaTh TEOPEMBI O MAPAJUICIBHBIX
Pewenue 3aoau no meme «Ilapannenvnocmo s
. MPAMBIX; OOBSICHATH, KaKUE BO3MOYKHBI
NpAMbIX, npamot u niockocmu
cllyyad  B3aMMHOTO  PACIOJIOKCHHS
npocmpancmee .
MPSIMOW ¥ TUTOCKOCTH B MPOCTPAHCTBE,
U TPUBOAWUTH  HILUTIOCTPUPYIOIIHE
31 1 IIpUMEPbL u3 OKpYy Karolen
00CTaHOBKH; (hopMyIHpOBaThH
ompeJeNicHHe MapaUIeIbHBIX MPSIMON H
IJIOCKOCTH, (hopMynHpoBaTh u
JTOKa3bIBAThH YTBEPKICHUS 0

napauieJIbHOCTU HpﬂMOﬁ U IINIOCKOCTHU




(cBO¥iCTBa M TPH3HAK); PEIIaTh 3a]a4n
Ha BBIYKMCICHME M [0Ka3aTEIILCTBO,

CBsI3aHHEBIC co B3aUMHBIM
PacTONI0KEHHEM TPSMBIX U TNIOCKOCTEH
32 | Ckpewgusarowuecs npsmvie 1 dopmynrpoBaTh omnpeieJicCHHe
33 Yenvt ¢ conanpasnennvimu cmoponamu 1 HapaJlICIbHBIX IIIOCKOCTEH,
34 | Veon meacoy npsamvinu 1 (hopMyITupoBaTH u ZIOKa3bIBaTh
Pewiene sa0ad YTBEPKICHUS O MPHU3HAKE M CBOHCTBAX
HapaIeIbHBIX IUIOCKOCTE!
35 | Kowmponvnas paboma Ne 2 (20 mun) no meme 1 P '
CAKCUOMBL CINEDCOMEIDUL WCIONB30BATh 3TH YTBEPXKICHUS TIPU
peIIeHNN 32129
36 | l[lapanrenvhvie niockocmu 1 OOBsICHATH, Kakasi GuUrypa Ha3bpIBaeTCs
37 | Ceoticmsa napannenvhvix niockocmei 1 TETPasdaApoM u kakas | 6,10
38 | Temparop 1 mapajvieNeuIe/ oM, IOKa3bIBaTh Ha
1 3 yepTekax MU MOJENAX HX DJIEMEHTHI,
39 dparierenune _ 1 n300paxkath 3TH (PUTYpHI HA PUCYHKAX,
40 3a0aqu Ha nocmpoenue ce4eHuu 1 HJUTIOCTPUPOBATH C Ux IIOMOIIIBIO
pasiauyHbIe ciayvyau B3aHMHOTO
PACTIONOXKEHUS TPSAMBIX U TIOCKOCTEH
B TIIPOCTpaHCTBE; (OPMYIHUPOBATH H
JIOKa3bIBaTh YTBEPIKACHUS O CBOWMCTBAX
41 Pewenue 3a0au na nocmpoenue ceuenuil 1 napajureienureaa; OOBICHATh,  YTO
Ha3bIBaCTCsA  CCUCHHEM  TETpadIpa
(mapasnenenuiesia), pearh 3a1a9n Ha
MOCTPOCHUE CEUSHHH TeTpa’apa W
mapajieNenunea Ha Yeprexe
42 Konmponvuas _paboma Ne 3 no _meme 1

«llapannenvrocmo npsamvix _u niockocmeun»




43 | 3auér Ne 1l
KopeHnnb crenenn n 6
44 | Ionstue pyHKmu U e€ rpadurka 1 DopMyTupoBaTh OIIpeIeTICHUS
45 | dynkmus y = X" 1 ¢byukiun, e€ rpaduka. @opmynuposars | 6,10
46 | IloHsTHE KOPHS CTETICHH N 1 u yMeTh HOKaiHBg)TB CBOMCTBA
= PR = HKIIMA = X OpMYJIHPOBATh
47 | KopHu 4eTHOH M HEYETHOM CTETICHEH 1 ynKu y PMYJTHIp
8 A — 1 ONpeAeNeHNsT  KOpHS ~ CTeleHu N,
prbMeTIeckHlt KopeHs apu(METHIEeCKOro KOpHS CcTemeHu N.
CBoiicTBa KOpHEH CTENeHH N 1 @®opMynMpoBaTh CBOICTBA KOpHEH U
NPUMEHSTh MX NpH I[peoOpa3oBaHUU
49 YHUCIIOBBIX M OYKBEHHBIX BBIPaKEHHH.
BeinonHaTh npeoOpa3oBaHus
UPPALMOHAIBHBIX BBIPAKCHUIA.
CreneHb MOJI0KHTEJIHLHOTO YHCJIA 8
50 | CremeHb ¢ parioHaIbHBIM OKa3aTEIIeM 1 BEBIUUCHATE CTENEHU C paloOHaIbHBIM
51 CaoiicTBa CTEIICHU c paloHaIbHBIM 1 MOKa3aTeJIeM. 6,10
oKazaTesieM [IpumensiTb  CBOMCTBa CTENEHH C
52 | Ionartue npejena nocuea0BaTe bHOCTH 1 PalMOHAIBHBIM  HOKasaTesieM  1pH
peoOpa3oBaHUH YHUCIIOBBIX u
BeckoneuHo  yObIBaromass TeOMETpUYCCKAs .
53 1 OYKBEHHBIX BBIPOKCHUH.
porpeccus
IIpuBoauTs IIPUMEPBI
54 | Yucno e 1 .
IOCJIeI0BATENBHOCTEH, MUMEIOIINX
55 [lonsiTHe  cTemeHW C  UPPANUOHAIBHBIM 1 mpefeN M HE WMEIOMWHX  IIpesea,
I0Ka3aTe/IeM BBIYMCIIATH ~ HECNIOXKHBIE  Ipelerbl,
INokasarensHast GyHKIUSA pewmiath  3amadd,  CBA3aHHBIE  C
56 1 OCCKOHETHO yOBIBaIOMICH
reOMETPUYECKOMN rporpeccueil.
DopmynrpoBaTh CBOMCTBa




MOKa3aTeNIbHON (DYHKIMHU, CTPOUTH €€
rpa¢puk. ITo Tpaduky mnokazaTenbHOU
(GYHKIUM ONHCHIBATH €€ CBOMCTBA.
[lpuBOoaNTE HpHUMEpPHl IOKa3aTEIHHOU
¢byHkoun  (3agaHHOH € HOMOLIBIO
rpaduka uiu Gopmyssr), obragaromei
3aJlaHHBIMU cBoWicTBamu. Ilonb3oBarecs
TEOpeMOil O Tmpeaene MOHOTOHHOM
OrpaHNUYCHHON MOCIEI0BATEIbHOCTH

Konrpoasnas pabora Ne 4 mo teme «Kopenn

57 crerieHn N. CTeneHb MOJ0KHUTEIEHOTO YUCIay 1
[epneHAUKYIAPHOCTH MPAMBIX H 17
MJIOCKOCTeil
58 Iepnenouxynapuvie npsamule 8 NPOCMPAHCMEe 1 DopMyTHpOBaTH oTpeieNIicHHe
HNepHEeHIUKYIIPHBIX MPSIMBIX B| 6,10
59 Iapannenvhvle npsmvle, NepneHOUKYIAPHbIE K 1 IPOCTPaHCTBe;  (QOpMyIMpoBaTh U
niocKkocmu J0Ka3bIBaTh JIEMMY (6]
60 Ipusnax  nepnenouxynsprocmu  ApimMou U 1 EzpneHﬂHKympHOCTH ABYX
noCKoOCIU paJUICNBHBIX  TIPSMBIX K TpeTheii
Teopema o npamou, nepneHOUKYIAPHOU K TPAMOH, (opmysmposars OTPEACICHHC
61 1 IIPSMOH, MIePIEHIUKYIIPHON K
NI0CKOCTU
TUTOCKOCTH, u TIPUBOIUTH
Pewenue saoa o meme WLTIOCTPHUPYIOLIHE MIPUMEPBI u3
«IlepnenouKyaapHocms npAMOIL U NIOCKOCHU» OKpyKaIomIeit 06CTAHOBKI
¢dopmympoBaTthb n JIOKa3bIBaTh
62 1 TeopeMbl (MPsIMyI0 U OOpaTHYI0) O

CBA3HU MCKIAY napajiyiCJIbHOCTHIO
MIPAMBIX U UX NECPIICHAUKYIAPHOCTBIO K
IIJIOCKOCTH, TCEOPEMY, BbIpaXKXarollyro




IIPU3HAK NEPIEHIUKYIIIPHOCTH MPSIMON
U IJIOCKOCTH, M  TEopeMy O
CYLIECTBOBAHUM M  €AMHCTBEHHOCTH
IpsIMOM, IPOXOAALIEH 4Yepe3 NaHHYIO
TOYKY U HNEPHEHAMKYIAPHON K JaHHOU
IJIOCKOCTH;  pelllaTb  3aJaud  Ha
BBIYHCIICHHUC u J0Ka3aTecJIbCTBO,
CBSI3aHHBIE C MNEPHEHIUKYISIPHOCTHIO
IIPSIMOM U IIJIOCKOCTH

63 | Paccmosnue om mouxku 00 niockocmu

64 Pewenue 3a0au no meme «Paccmosnue om
MOYKU 00 NAOCKOCU

65 | Teopema o mpéx nepnenouxyiapax

66 Pewenue 3a0au no meme «Teopema o mpéx
NepneHOUKyIAPax»

67 Yeon meoncoy npsamoui u nnockocmuio
Pewenue 3a0au no meme  «Yeon medxncoy
NPAMOU U NAOCKOCTBIO»

68

OOBACHATB, YTO TaKOE MEPHEHIUKYIAP H
HaKJIOHHAs K IUIOCKOCTH, YTO Ha3bIBAETCS
MIPOEKIMEN HAKJIOHHOM, YTO Ha3bIBaeTCs
pacCTOSHUEM: OT TOYKH JO IUIOCKOCTH,
MEXIy HapajuleIbHbIMU IUIOCKOCTSAMH,
MEXIYy HapaUleIbHBIMU  IPAMON 1
IUTOCKOCTBIO, MEXKIY CKPEUIHBAIONIIMUCS
HPSMBIMHU; (OPMYJINPOBATH U J0Ka3bIBATH|
TeopeMy O TpEX MEepIeHIUKYyIsIpax |
OPUMEHATh €€ TMpH pEelEeHUH 3a7ad,
OO0BSICHATH, YTO TAaKOE OPTOTOHAJIbHAS
POEKIHs TOUKH ((PUTYPBI) Ha TIIOCKOCT,
1 TIOKa3bIBaTh, YTO MPOEKIUEH MPSAMOIl Ha
IUIOCKOCTh, HE MEPNEeHIUKYIAPHYIO K
9TOM  NpsAMOM,  sBJIMETCAs  IpsAMasd;
OOBSACHATH, YTO HA3BIBACTCS  YIIIOM
MEXIY HPAMOH U IIOCKOCTBIO M KaKuM|
CBOMCTBOM OH 00JIalae€T, OOBICHATH, YTO|
Takoe ILEHTpaJbHAasi IPOEKLUUs TOUYKH
(dburypsr) Ha MIOCKOCTH

6,10




69 | Heyepannviii yeon OOBsICHATh, Kakas (uUrypa Ha3bIBaeTCs|
70 Ipusnax nepneHOUKyIAPHOCHU 08yX JIBYTPAHHBIM YIJIOM H Kak OH U3MEpACTCs,
nrockocmei JOKa3bIBaTh, YTO BCE JIMHCIHEIC yrnbf
71 | Ilpamoyzonvnulii napannenenuneo /IBYIPAHHOTO. YIJIa DABHEL /DY APYTY:
" OOBSICHATH, HYTO TaKOE YTON MEXKIY
Pewenue 3a0au no meme «llpsamoyeonvhulii [1EPECEKAIONIMMHCS  [IIOCKOCTAMH 1 B
napannenenuneo» KaKMX  [Opefesax OH  H3MEHSETCS,
(GopMyIUpOBaTh OIpEICICHIE B3AaHMHO
MEPICHIUKYIISIPHBIX IUTOCKOCTEH,
(opMyITHUpPOBATE U JOKa3BIBATH TEOPEMY O
MPU3HAKE MEPHCHIUKYISAPHOCTH  JBYX
IJI0CKOCTEH; OOBSICHATH, KaKoi
TapaIeseTuIe | Ha3BIBACTCS
2 MPSAMOYTONBHEIM,  (OPMYIHPOBaTH M|
JOKa3bIBaTh  YTBEPXKICHUSI O  €ro|
CBOMCTBAX; peumars 3a7a91 Ha|
BBIYUCIICHAE W  JOKAa3aTeIbCTBO  C
HCIIOJIb30BAHUEM TeopeM 0
MIePICHINKYISIPHOCTH TPSMBIX 17
IUIOCKOCTEH, a TakkKe 3aJa4d  Ha
[IOCTPOEGHUE CEUYEHHUM MPSIMOYTOJIBHOIO|
mapaviesienuneia Ha 9epTexe
Koumponvras paboma Ne5
73 | «llepnenduxyispruocmo NPAMbIX u
nIOCKOCIe»
74 | 3auém Ne 2
Jlorapugmsi
75 | lonstre morapudma DopMyTHpOBaTH oTpeeNicHre




76 | IlpuMeHeHHe TOHATHS JIoTapu(mMa norapudma, 3HATh CBOMCTBa 6,
77 | Cpoiictsa norapudmos nmorapudmoB. Jloka3pIBaTh CBOMCTBa 10
- norapuMoOB ¥ TMPHMEHITH CBOWCTBA
78 | IlpumeHeHHe CBOICTB JIorapu(pmMoB IpH  TpPEOGPA30BAHHM UHCTOBEIX W
OYKBEHHBIX BBIpOKCHHH. BHITOTHATE
peoOpazoBaHUs CTETIeHHBIX u
nmorapumMudecknx  BbeIpakeHuit. [lo
rpaguKy JOorapupMHUECKONH (YHKIIHH
79 | Jlorapudmuueckas hyHKums 1 ONHUCHIBATh €& cBoiicTBa. I[IpUBOIUTH
TIPUMEPBI JIOTAPHU(PMUIECKAX (YHKITHHA
(3amaHHBIX C MOMOINBI Tpaduka win
(bopMyIbl), 00JaaAlOMKX 3aJAHHBIMH
cBoOMcTBaMHU
IMoka3zaTesbHbIe U JorapupmMuyecKue 7
yPaBHEHUsI 1 HEPaBEHCTBA
80 [Ipocreiimue noka3zatenbHble YpaBHEHUS 1 Pewate mpocreiiiiue nokasaTtenbHbIe U
81 | Ilpocreiimme norapupMuIecKre ypaBHEHHS 1 norapumMuyecKue YpaBHCHUS u
gp | Ypasmenus, cpomsmmecs x  mpocreifmmm | E:paBeHCTBa’ a Takke ypaBHCHHA W
3aMeHOi IIepeMEeHHOI PpaBCHCTBA, CBOAAIIMECA K
83 | Ilpocreiinme mokazaTeIbHbIC HEPABCHCTBA 1 MPOCTCHIIM — TIPH. - TIOMOIIH - 3aMCHbL | 6 10
HEHM3BECTHOT'O
84 | IlpocTeiinme norapupMuIecKkre HepaBeHCTBA 1
85 HepaBeHcTBa, cBopasyecs K HPOCTEHIINM 1
3aMEHOI HEM3BECTHOTO
KontponsHas padora Ne 6 no teme «PemnieHne
86 | mpocreimux [OKA3aTEIbHBIX u 1
JorapuMUYecKUX ypaBHEHUH U HEPaBEHCTB»
MHOrorpaHHUKH 12




87

Ilonamue MHO2O0CpAHHUKA

88

Tlpuzma

89

Pewenue 3a0au no meme «Ilpusma»

OOBACHATH, Kakasg (HUrypa Ha3bIBaeTCA
MHOTOTPAaHHHUKOM H KaK Ha3bIBaIOTCA
€ro HJIEMEHTHl, KaKOW MHOTOrpaHHUK
Ha3bIBaCTCAd  BBITYKIbIM, IIPUBOIUTH
IIPUMEPEI MHOTOTPAaHHUKOB; OOBSICHSTB,
4YTO TaKO€ TCOMETPHUYCCKOEC  TECIIO,
(opMyITHPOBATh M JOKA3EIBATH TEOPEMY
Diinepa JUISL BBIITYKJIBIX
MHOTOTPAHHHUKOB; OOBSCHATH, KaKOH
MHOTOTPAHHHUK HA3bIBAETCS MPU3MON H
KaK Ha3bIBalOTCA €€ 3IEMEHTHI, Kakas
IIpu3Ma Ha3bIBACTCSA IpsSIMOH,
HaKJIOHHOW, MpaBHIBHOH, H300paxkaTh
NPU3Mbl Ha PHCYHKE; OOBACHSTH, UTO
Ha3bIBaeTCA IUIOIAAbIO MIOJTHOI
(60KOBOIi) TMOBEPXHOCTH MPHU3MBI, |
JIOKa3bIBaTh TEOpPeMYy O IUIOMIAAH
6OKOBOI MIOBEPXHOCTH IpsAMoi
MIPU3MBI; BBIBOAUTE (HOPMYITy IUIOMIAIH
OpPTOrOHATBHOM MPOEKLUN
MHOTOYTOJTbHUKA u JIOKa3bIBaTh
MPOCTPAHCTBEHHYIO TEOpeMy
IMudaropa;  pemars  3amaud  Ha
BBIYHCIICHNE u JIOKa3aTeNIbCTBO,
CBsI3aHHBIE C IPU3MOI

6,10

90

THupamuoa

91

IIpasunvras nupamuoa

92

Yceuénnasn nupamuoa

OOBSCHAT, KaKOH  MHOIOI'PaHHUK
HaszplBaeTcs  NHPAMUAON W Kak
Ha3bIBAIOTCA €€  DJIEMEHTHI,  4YTO
Ha3bIBAETCs IUIOIIAALIO MOJIHOM

6,10




(60KOBOIA) MOBEPXHOCTH MUPAMUJIBI;
OOBSCHATS, Kakast paMuzia
Ha3bIBaeTCs MNPaBHIBHOW, JOKa3bIBAThH
YTBEP)KICHUE O CBOICTBaX €€ OOKOBBIX
pE€Oep n OOKOBBIX IpaHeit U Teopemy 79
0o miomanu OOKOBOM MOBEPXHOCTH
MPaBIJIBHOW TNHPaMUABI;, OOBSICHATH,
Kakod  MHOTOTPAaHHUK  Ha3bIBACTCS
YCEUEHHOM  NHUpaMUIOH u Kak
Ha3bIBAIOTCA €€ JIICMEHTHI, 10Ka3bIBATh
TeopeMy O  Iiom@amd  OOKOBOH
IIOBEPXHOCTH IIPAaBUJIBHON YCEUEHHOU
MUpaMUIBl,  pelmaTh  3aJadd  Ha
BBIYHCIICHHE u JIOKa3aTeJIbCTBO,
CBA3aHHBIE C MNHpaMUAAaMH, a TaKxke
3aJa4d  Ha  IIOCTPOCHME  CEYEHUH
IIHpaMUJl Ha YepTexe

93 | Cummempus 6 npocmparcmee

94 | [lonamue npasunbHO20 MHO202PAHHUKA

95 Dnemenmul cumMmMempuu NPABUNbHBIX
MHO202PAHHUKOS
Pewenue 3a0au no meme «llpagunvHole
MHO202PAHHUKU»

96

OOBSICHATh, KaKW€ TOYKH HA3LIBAIOTCS
CUMMETPUYHBIMH OTHOCHTEIHHO TOYKHU
(TpSIMOH, TIIOCKOCTH), YTO TAKOE IEHTP
(och, TIOCKOCTB) CHMMETPHH (UTYPHI,
MIPUBOIUTH MIPUMEPBI ¢uryp,
00aJaroIMX 3JIEMEHTAMHA CHMMETPHUH,
a Takke MPUMEPhl CHMMETPUH B
apXUTEKTYpeE, TEXHHKE, MIPUPOJIE;
OOBSICHATh,  KAaKOMl  MHOTOTPaHHUK
Ha3bIBaeTCsS MPABIIBHBIM, JIOKA3bIBATh,
9TO HE CYIIECTBYET IPaBUIHHOTO
MHOTOTPaHHHUKA, TPaHAMH KOTOPOTO

6,10




SIBIISIFOTCS.  [IPABHIIBHBIC  N-YTOJBHUKH
mpu N > 6; OOBICHATH, Kakue
CYIIECTBYIOT BUJIBI MPaBHIBHBIX
MHOTOTPaHHHKOB U KaKUMU
3JIEMEHTAaMH CHMMETPHH OHH 00J1aaloT

Koumponoruas _paboma Ne 10 no meme

97 1
«Muocoepannurxu»
98 | 3auér Ne 3 1
CuHYC ¥ KOCHHYC yrJa 7
99 | IlonsTHe yria 1 DopMynHpoBaTh OMNpeleIeHUe YIiia,
100 | PaguanHas Mepa yria 1 HCIIO0JIB30BaTh IpagyCHYIO u 6,10
101 | Onmpenenenue cUHyca U KOCHHYCA yria 1 pajuannyio Mepbl yria. Ilepesoauts
102 | OcHoBHble popMyIsI 11 sin o u COS a. 1 F%aIIYCHyIO MeEpy yTila B PaJHaHHYIO U
obpatHo. DopmynupoBaTh
[IpuMeHeHe OCHOBHBIX (opMyn s SiN o 1 ONPEJCIICHUE CHHYCa M KOCUHYCA yIJIa.
103 | cosa 1 3HaTh OCHOBHBIC (GOPMYIBI I SiN & u
COS & W T[pPUMEHATh HX IpH
104 | ApkcuHyc 1 peoOpa3oBaHUK TPUTOHOMETPUUECKHX
105 | Apkxocunyc BBIPAKEHUU. DopmynupoBaTh
oTpeaeneHus apKCHHyca u
1 ApKKOCHHYCa 4yHcia, 3HaTh Hu
NPUMEHSITh GOPMYJIIBI ISl apKCUHYCA U
apKKOCHHYca
TaHreHc u KOTaHIeHC yIJIa 4
106 | OnpenmeneHue TaHTeHCA ¥ KOTAaHTEHCA yriia 1 DopMyTHpoBaTh oTpeeNicHre
107 | OcroBHbIe hopMyIBI 1UTs tg o 1 Ctg o 1 TaHreHCa W KOTaHIeHca yria. 3HaTh 6,10
108 | Apxramrenc 1 OCHOBHbIe (opmynbl ai1st tg a u Ctg a u

MPUMEHATH WX TpH TpeoOpa3oBaHUH




TPUTOHOMETPUUECKUX BBIpa)KCHUH.
DopMyITHUpOBATh OIpeaeNeHUs
apKTaHreHca M apKKOTaHTeHca 4Hcia,
3HaTh ¥ TPUMEHATH (OPMYIBI UIA
apKTaHT€HCA U apKKOTaHIeHca

109 KontponeHast pabora Ne 7 mo teme «CuHyc, 1
KOCHHYC, TAHT€HC U KOTAHICHC Yraa»

DopMYy.JIbl CJI0KECHHS 7
110 KocuHyc pa3HOCTM M KOCHHYC CYMMBI IBYX 1 3HaTh (GOpPMYNBI KOCHHYCAa Pa3HOCTH
YIJIOB (cymmbl) ABYX yrioB, (opmyinsl ajs

111 | ®opmynbl A TOTIOTHUTENBHBIX YTIIOB 1 JOMOJIHUTCIIBHBIX YrioBs, cuHyca 6,10
112 | CuHyc CyMMBI U CHHYC PAa3HOCTH JBYX YIJIOB 1 CYMMbI (pa3HOCTH) JIBYX YIJIOB, CyMMBI
113 | Cymma u pa3HOCTb CHHYCOB M KOCHHYCOB 1 W PasHOCTH CHHYCOB M KOCHHYCOB,
- (OpMyIBI JUIsl TBOMHBIX M TTOJIOBUHHBIX
114 | ®opmyIbl IBOMHBIX U TIOJIOBHHHBIX YIIIOB 1 yINOB, TpOM3BENICHHA CHHYCOB M
115 | IIpousBeneHne CHHYCOB M KOCHHYCOB 1 KOCHHYCOB, (pOPMyYJIbI [/l TAHTEHCOB.
116 | ®opmyisl AJISI TAHTCHCOB BrInOTHATH peoOpazoBaHUs
1 TPUTOHOMETPUYECKUX BBIPAKESHUH MpPU
TOMOTIH (HOpMyIT
Tpuronomerpuyeckne GQyHKIUHU 5
YHCJI0BOT0 APTYMEHTA
117 | ®dynkuums y=sin X 1 3HaTh OIpeIECTIEHUS OCHOBHBIX
118 | dynkimsa y=C0S X 1 TPUTOHOMETPUYECKUX  (QYHKIHUH, UX
119 | Oynkums y=tg x 1 CBOICTBA, YMETh CTPOMTH MX IPaQuKi. | g 10
120 | Oynxams y=ctg x 1 ITo rpel(bm(aM TPUTOHOMETPHIECKHX
(yHKIMI ONMCHIBATh X CBOWCTBA
121 Konrponehas pabora Ne 8 mno  Teme 1

((TDI/IFOHOMCTDI/I‘{CCKI/IC d)VHK"I/II/I YHUCJIOBOTO




aprymMeara»

Tpuronomerpnyeckue ypapHeHUs U

HEpPaBEHCTBA
122 | [pocTeiinivie TPUTOHOMETPUICCKUE YPaBHEHHS Pemate npocTeuime
123 Pemenne mnpocTeHIIuX TPUTOHOMETPUUYECKUX TPUTOHOMETPUICCKUE YpaBHCHHNA,
ypaBHEHUH HEPAaBEHCTBA, a TaKXKe YpaBHEHUS U
124 VpaBHEHUs, CBOASAMHKEcS K HOpOCTEHmmM HCpaBeHCTEA, CBOAAIINCCS K
3aMEHOM HEM3BECTHOIo MPOCTEHIIUM TMPU TIOMOIIM 3aMEHBI
HEU3BECTHOTO, peIlaTh OJHOPOIHBIC
[IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX
125 N ypaBHeHus. [IpuMeHsATh Bce H3yUYeHHbIE
(bopMyII A7 penieHns ypaBHEHUI .
0 CBOWCTBA U CHOCOOBI  peIIeHHd
AHOPOJIHEIC yPABHCHITA TPUTOHOMETPUIECKHX YpPaBHEHUH W
HEPABCHCTB MPU PEHICHUN MPUKIATHBIX
126 3amad. PemaTe TpUTOHOMETpUYECKHE
YpaBHEHUS, HEPABEHCTBA MPH MOMOIIH
BBEJCHUS  BCIOMOTATENBHOTO  YIJa,
3aMEHBI HEU3BECTHOTO t = Sin X + C0S X
JJieMeHThI TEOPUHU BEPOATHOCTEH
127 | TlonsiTHe BEPOSTHOCTH COOBITUS IlpuBoauTs  mpuMepel  ciryuaiiHbIX
BenmuynH (umcio ycmexoB B cepun | 6,10
128 Pemwenne 3amau  mo  Tteme  «[lomsaTue WCIIBITAHUM, YHCIO TONBITOK TIpHU
BEPOSTHOCTH COOBITHSI» yrajblBaHWW,  pa3Mepbl  BBIMTPHIIIA
129 | CpoiicTBa BeposTHOCTEH (mpuObL) B 3aBUCHMOCTH  OT
130 |Pemrenme 3amau mo Teme «CBoiicTBa CydaifHbIX OOCTOATENBCTB M T. IL).

BEPOSATHOCTEN»

Haxoauts mMaremaTHdeckoe OKUAaHHE
U JMCIEPCUIO CIy4YailHOH BENWYUHBI B
Cllydyae KOHEYHOrO 4YHCIa HCXOJOB.




YcranaBauBaTh HE3aBUCHUMOCThH
CITy4alHBIX BCJTMYMH. Jlematp
00OCHOBaHHBIC  MPEIIONIOKCHUI O
HE3aBUCUMOCTH CIIYYalHBIX BEJIUYUH
Ha OCHOBAHHUH CTATHUCTHYECKHUX JAHHBIX

I[oBTOpeHue Kypca 6
131 | [loBropenue 1
132 | IToBTOpEHME 1
133 | [loBropenue 1
134 | UtoroBast KoHTpOIbHas paboTta 1
135 | Peseps 2

136

6,10




Ka.nen;[apﬂo-TeMaTuqecxoe IJIAaHUPOBaHUE

11 knace
No Komn Jarta Lennoct
- YECTBO XapakTepucTHKa OCHOBHOM HBIE
ypoka HaunmeHnoBaHme pasnena TeMBl
i ya o (hak JeSITeTTbHOCTH OpHEH
COB THYE TUPBI
IIaHy
CKH
IToBTOpEHME
[ToBTrOopenue. YpaBHeHus. Pemenne ypaBHeHU 1 YMmetb peuars panMoOHAIBHBIE
1 YpaBHCHHUS U MX CHCTeMEI. [IpuMeHsTh 6,10
pa3NnuYHbBIe NMPHUEMBI PEIICHHUS NEIbIX
anreOpandecKux ypaBHEHUN
INoeTropenue HepaBeHcTBa. MeTon HHTEpBAIOB 1 Pemats panuoHanbHbIE HEPaBEHCTBA
2 METOOM HMHTEPBAJIOB. Pemats
CHCTEMBI HEPABEHCTB.
IloBropenne.  Cucrembl  ypaBHEHMH 1 Ymets pemars panMoHaNbHbIE
3 HEpPaBCHCTB C JBYMsI IEPEMEHHBIMU YpaBHEHHUS U UX CUCTeMbl. [IpuMeHsTH
pasNnuYHbBIe NMPHEMBI PEIICHHS LETBIX
anreOpandecKux ypaBHEHUH
[MToTopenue. Tpuronomerpuyeckue GyHKIUN 1 3HaTh OCHOBHBIC (OPMYNBI st Sin
4 a,cos a,tg a u Ctg an IpUMEHSTh UX
npu peoOpa3oBaHNH
TPUTOHOMETPUUYECKHUX BBIPAKEHHUH
DyHKIMHA ¥ UX rpadpukn 6
5 OnemeHTapHbIe QyHKINH 1 HcnonpzoBats oIpeeNeHHs




6 Ob6nacte ompeneneHuss U 00JacTh W3MEHEHUS 1 3JE€MEHTapHON [Js , OrpaHHYEHHOI, 6,10
¢yskmn. OTpaHHYCHHOCTH PYHKITUH yétHOM (HEYETHOM), MEePHOINIECKONH,
7 YeETHOCTS, HEUYETHOCTD ¢GbyHKIUU. 1 BO3pacTaroLien (YObiBatoweit)
IMepronnaHOCTh PYHKINH yHKIIH s HCCICI0BAHNA
[TpoMeKyTKH BO3pacTaHus,  yObBaHms | 1 bynxumii.  Hcenenosare  pyHKumun
8 | bynxiuu. ITIpoMesKyTKH 3HAKOMOCTOSHCTBA U SJIEMEHTApHBIMH CpeACTBAMM.
HysH QYHKIHHI BemonHATh npeo6pasoBaHI/£ﬂ
UccnenoBanne ¢yHKOM u mocTpoeHme ux | 1 TPAQHKOB  JICMCHTAPHEIX  YHKLMI:
9 Y P CABHUTH BJIOJb KOOPIUHATHBIX OCCH,
rpa(puKoOB 3JEMEHTAPHBIMHA METOIAMHU
CKaTHe W PACTSHKCHHE, OTpaKeHHE
OcHOBHBIE CIIOCOOBI ITpeoOpa3oBaHus rpahUKOB 1 OTHOCHTENBHO OCEi.
o rpaduxam (yHKIHI ONHUCEIBATE HX
cBOicTBa (MOHOTOHHOCTH, HAIIUYHE
10 TOYCK MaKCHMYyMa, MHUHHMYMa,
3HAYEHUS] MAKCUMYMOB U MHHHUMYMOB,
OTPaHMYCHHOCTH, 4ETHOCTB,
HEYETHOCTh, IEPHOTUYHOCTB)
Ipenen pyHKINT 1 HEMPEPHIBHOCTH 5
11 | [Tonsatue mpenena QyHKIUH 1 OOBACHATH u WJUTFOCTPUPOBATH
12 | Onnocroponnue npesensi 1 MOHATHE Tpenena (yHKIUU B TOUKe. 6,10
13 | CoiicTBa npesenoB GyHKIMI 1 TlpuBonuTs  MpHMEPEI - pynKHi, e
HMEIOINX TIpefesla B  HEKOTOPOH
14 | llousTHe HEMPEPBIBHOCTH QyHKIIMH 1 TOYKe. 3HATh M MPUMEHSITH CBOICTBA
HenpeprIBHOCTE 371€MEHTAPHBIX (YHKIHN 1 MPE/IeTIOB, HEMPEPHIBHOCTH (DYHKIIHH,
15 BBIUUCIIATE  INPEJeIIbl ¢GhyHKIMI.
AHanu3upoBaTh MoBelIcHUE (DYyHKIMN
pu X— + 00, IpU X — —o0
OoOpaTtHble GyHKIUHU 3




16 | ITomarue 06 o6paTHOM QyHKIUH Vmers mpencTaBieHHEe O (QYHKIIHH,
17 | Tpadux obparroii dymkmm 1 O6paTHOI:/I JIAHHOH, CTPOUTH Tpadur 6,10
o0OpatHo#l QpyHKIUHK
KonTponbsHas padora Ne 1 o teme «DyHKIIUU U 1
18 | mx abuku. [lpenen HKipd. OOpaTHbIe
Qynkumn»
Hununop, konyc u wap 13
19 | Houamue yurunopa OOBSCHATS, 9TO Takoe
20 Tnowads nosepxnocmu yumunopa UWIMHApUYECcKas TMOBEPXHOCTh, €& 6,10
Pewenue 3a0au  no meme «ITnowaow 1 obpasyioume M OCh, Kakoe Tel0
Ha3plBacTCsd  LWIMHIPOM M Kak
NOBEPXHOCMU YUTUHOPAY»
HA3bIBAIOTCSI €r0  JJIEMEHTHI, Kak
MOJIYYHTh MAIMHAP MyTEM BpaIICHUS
MPSIMOYTOJIBHHKA; n300paxatpb
LIUIHHIP U €r0 CEYCHHUS IUIOCKOCTHIO,
MIPOXOAsILEH yepes 0Cb, u
IUTOCKOCTBIO, TEPHEHIUKYIAPHOH K
21 ocH; OOBSICHATH, YTO MPUHUMACTCS 3a
wromans  OOKOBOH  ITOBEPXHOCTH
OWIHHIPA, U BBIBOIUTH (POPMYIIBI IS
BBIUMCIICHUS OOKOBOW W  TMOJHOM
MOBEPXHOCTEH  INWNIMHIpPA, pEelIaTh
3a7a4un Ha BBIYUCIICHUE u
JIOKA3aTeNIbCTBO, CBSI3aHHBIC c
ITHHIPOM
22 Ionsamue xonyca OOBACHATH, YTO TakKoe KOHHWYECKAs
23 | IInowads noeepxnocmu Konyca TMOBEPXHOCT, € obpasyiomwe, 6,10
24| Veeudunmii xonye 1 BEpIIMHA M  OCh, KaKoe TeJo




Ha3bIBAE€TCS KOHYCOM u Kak
Ha3bIBAIOTCSI €r0  DJIEMEHTHI, Kak
MOJIyYUTh KOHYC IyTEM BpalleHHs
MIPSIMOYTOJILHOTO TPEYTOJIbHHKA,
n300pakaTh KOHYC W €TI0 CCUCHHS
IJIOCKOCTBIO, TIPOXOJALIEH Yepe3 OCh,
7 TUIOCKOCTBIO, TEPIICHANKYISIPHOH K
ocH; OOBSICHATH, YTO NMPUHUMAETCS 3a
wiomaas  OOKOBOW  MOBEPXHOCTH
KOHYCa, W BBIBOIUTH (OPMYIBI  JIJIS
BBIUMCJICHUSA IUIOMIAaAeil OOKOBOM M
HOJIHOM MOBEPXHOCTEH KOHYyCa;
OOBSICHITh, KaKO€ TEeJI0 Ha3bIBAeTCs
yCeuéHHBIM KOHYCOM U KakK €ro
MOJTyYUTh nyTéM BpalleHus
MIPSIMOYTOJILHON TpameIiy, BHIBOJIUTH
(dbopmyIly Ans BBIYUCICHUS ILIONIAJH
OOKOBOII TOBEPXHOCTH YCEUEHHOTO
KOHYCa, pemarb 3aJ]a9n Ha
BBLIYHMCIICHHE u JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C KOHYCOM H YCEYEHHBIM
KOHYCOM

25 | Cepa u wap 1
26 | Bzaummnoe pacnonodcenue cepst u niockocmu 1
27 | Kacamenvnas niockocmo k cgpepe 1
28 | Ilnowaow cpepuot 1
29 Pewenue 3a0au no meme «Cghepa» 1

dopmynupoBaTh onpenenceHue chepsl
U Imapa, HX IeHTpa. paauyca,
JIMaMeTpa, HCCIEAOBATh B3aMMHOE
pacnonoxenue cpepsl U IUIOCKOCTH,
(dopmynmupoBaTthb oIpezeseHe
KacaTelbHOH IUIOCKOCTH K  cdepe;
(dbopMyIupoBaTh i JIOKa3bIBaTh

6,10




TEOpEMBl O CBOMCTBE U IPHU3HAKE
KacaTeIbHOW IIIIOCKOCTH; OOBSCHATH,
YTO NPUHUMACTCS 32 IUIOIAab chepsl
1 KaK OHa BBIPAKAeTCS 4depe3 Pajiyc
cthepsr;

pelaTh MpOCThIE 33j1a4d, B KOTOPBIX
¢burypupyor KOMOMHAINN
MHOTOI'DAaHHHKOB U TEJ BPAILCHUS.
Hcnons3oBath KOMITBIOTEPHBIE
HPOrpaMMBbl IpH  H3YYCHUH
MIOBEPXHOCTEH U TEJl BPAILICHUS.

Koumponvnas paboma Ne 2 no meme «Llununop,

30 1
KOHYC U wapy
31 | 3auémMNel 1
IMpousBoanas 8
32 | [lonsTHE IPOM3BOIHOM 1 HaxomuTth  MrHOBEHHYIO  CKOPOCTb
23 L — 3a1a4 o TeME «TlonsTHE 1 n3MeHeHUs  QyHKIUU.  BeraucisaTh 6,10
[POM3BOHOI» mpupanieHue  (GyHKIMH B TOUKE.
34 | IIpousBognas cymmsbl. IIpousBogHas pa3HOCTH 1 Haxonuts npenen orwowenus Dy/D i(
= 1 3HaTh OIpeIeNicHHe IPOU3BOTHON
POM3BOAHAA IPOU3BCCHHA. ¢byukiuu.  BplUMCHATE  3HAYCHHE
36 | [IpousBoaHas 4acTHOTO 1 Opou3BOAHON (YHKIMH B TOuKe (IO
37 | Ilpon3BonmHBIE 3IeMEHTAPHBIX (PyHKIHH 1 OTIpE/IENIEHHIO). Hcnonb3osath
38 | [lpomssonnas CHOKHOM pyHKIHH 1 MpaBUJIa BBIYUCICHHUS MPOU3BOIHOM.

Haxoauts mpou3BOIHBIE CYMMBI H
MIPOU3BEICHHUS JIBYX ¢byHKUNiA;
yacTHOro. Haxoaute mnpou3BoIHbIE
aneMeHTapHbIX  pyHknmit. HaxomnTts




IIPOU3BOAHYIO CIIOKHON (hYHKITHH.

39 Konrponpnas pabora  Ne 3 mo  TeMme 1
«lIIpousBosHasg»
IIpumeHeHue NPOU3BOAHOIM 15
40 | MakcuMyM ¥ MUHEMYM () YHKIIUU Haxomute TOYKM MakcUMymMa H
a1 OmpezienieHre  MakciMymMa HM  MHHHUMyMa muHMymMa  Qynkimn.  Haxomuts 6,10
HauOoJbllIee 1 HAUMEHbIIIEe 3HAUCHUE
byHKIIMN
42 | YpaBHEHHE KacaTelbHON 1 (byHKm{H Ha ~ OTPE3KE. HaXOI[I/ITB
YIIIOBOM KO3 (GUIMEHT KacaTeIbHOM K
43 Pemenue 3 337a4 10 TeMe «YpaBHEHHE rpaduky QyHKIMM B TOuKe  c
Kacare/IbHOn» 3aJaHHOM a0CHMCCOM Xo 3aInChIBATh
44 | [lpubnrx€HHBIE BEIYHCICHUS 1 ypaBHEHHE KacaTelbHOH K rpaduky
45 | Bospacranue n yObiBaHHE (QyHKIMIHA ¢yukiy. [IpIMEHSITh TPOHU3BOIHYIO
46 | Pewenne  sanau mo Teme «Bospactamme u JUIst IPHOITIIKEHHBIX BITHCICHHUH.
yOBIBaHHE (yHKIHI» [TpuMeHsTh [IPOU3BOJHYIO Ui
MIPUOIIDKEHHBIX BRIYHUCIICHHUH.
47 | [Ipou3BOAHBIC BBICIINX MOPSIIKOB P
HaxoauThe NMpOMEKyTKH BO3pacTaHUs
48 OkctpeMyM  QYHKOMH € CAMHCTBCHHOH n yoObiBaHus QyHkuuH. Jlokas3bIBaTh,
KPUTHICCKON TOTKOU 9TO 3a]aHHas (YHKIUS BO3PacTact
49 Pemenue 3aJ1a4 I10 TEME «SKCTpEEMyM (I)yHKL[I/II/I 1 (y6HBaeT) Ha YKa3aHHOM
C €JUHCTBEHHOM KPUTUYECKON TOUKOM» POMEKYTKE.
50 | 3agaun HA MAKCUMYM M MHHUMYM Haxonuts HanboIbIIee u
51 Perenue 3a1a4 1o ONPENEIEHHI0 MaKCUMyMa 1 HANMCHBIIEE  3HAUCHHE  (YHKIMH.
MUHIMyMa (YHKIIH Haxoauts BTOpYIO NPOU3BOIHYIO U
" CKOpEHHE TMPOIIecca, OIHCHIBAEMOTO
IToctpoenue rpaduKoB GbyHKITHA c 1 yerop port ’
52 MIPY TIOMOIIX (POPMYIIBL.
MIPUMEHEHHEM IIPOU3BOIHBIX
I — 1 HccnenoBaTe (yHKIHIO C MOMOIIBIO
- pUMEHEHHE TIPOM3BOJHOW TIPH ITOCTPOCHHUH TIPOW3BOIHOM U CTPOUTH ee TPadHK.

rpaduka GyHKINT

IIpumeHsTL IIPOU3BOJHYIO npu




pelieHnn TEOMETPUYECKHX,
(U3NYECKIX U APYTHX 3a/a4.

54 Kontponehas paGota Ne 4 mo Teme 1
«IIpuMeHEeHnEe TPOU3BOIHOM»
Oo0beMbl Tea 15
55 Tonamue ob6véma OOBACHATH, KaK U3MEPSIOTCS 00BEMBI
56 | O6vém npamoyzonvio napaniieienuneda 1 T, HpOBOAA aHajoro ¢ 6,10
H3MepeHHEM romanei MHOT'O
YrOJbHUKOB; (dhopmynupoBaTh
OCHOBHBIE  CBOWCTBa OOBEMOB U
BEIBOJUTh C HMX IOMOINBI0 (hopMyITy
00BEMa IIPSIMOYTOJILHOTO
napajuresenureaa
57 | O6vém npamoii npusmel DopMyarpoBaTh u JIOKa3bIBATh
58 | O6vém yununopa 1 TeOpEMEI 00 00BbEME IpAMOM IIPU3MBI
Pewenue 3a0au no meme «O0BEM npaMOIl M 0OBEME IMIMHAPE; pemaTs sanat,
59 i CBsI3aHHBIC C BBIYUCICHHEM OOBEMOB
npuzmel. O06vém yunuHopa»
ITUX TeI
60 Buiyucnenue  06vémos men ¢ nomowwio 1 BoeIBOIUTE HMHTETpANBbHYIO (OpMYTy
uHmezpand IUIS  BEIYHCICHUS OOBEMOB Tel U
61 O0béM HAKNIOHHOU NPUZMBL JIOKa3bIBaTh C €€ IMOMOIIBIO TEOPEMbI
62 | O6vém nupamude 00 E)GLCMe HAKJIOHHOW TIPU3MHI, "06
— 00béMe mupamuasl, 00 00BEME
Obvém Konyca KOHyCa; BBIBOAUTH (OPMYIIBI IS
63 BEIUUCICHNAS OOBEMOB  ycedEHHOM

IUpaMUIbl M yCEYEHHOIO KOHYCa;
pemiath  3aja4yd,  CBA3aHHBIE C
BBIYMCIICHUEM 00BEMOB TUX TEI




64 | O6vém wapa 1 DopMynupoBaTh u JIOKa3bIBaTh
65 | Pewenue 3a0ay no meme «O6vém wapa» 1 Teopemy 00 obwéme mapa u ¢ eé
TIOMOILIBIO BBIBOJIUTh OpMYJT
66 | /1nowaow cghepu 1 n ] A bopmyxy
wiomann cdepel; pemarb 3akadd
67 Pewenue 3a0ay no meme «Ilnowadwv cghepr» 1 npuMeHeHneM  QOpMyI  0GBEMOB
pa3IMYHbIX TEJ
68 Koumponvnas paboma Ne 5 no meme «QObvemur | 1
men»
69 | 3auém Ne 2 1
IlepBooGpa3Hasi U HHTErpaJ 8
70 | IonsTre mepBoooOpa3HOi 1 [IpumeHnsTs onpezeseHue
71 | Heonpenenenustii uxrerpan 1 1epBOOOpa3sHOi M HEoNpenenéHHOro 6,10
— uHTerpana. Haxoquts nepBooOpasHbie
72 | IInomans KpUBOIMHEHHOH Tpanenuu 1 N
. 3JIEMEHTapHBIX GyHKINH,
73 | OnpenenéHuplii MATETpa 1 nepeooGpasubie f(x) + g(x), kf(x) u
74 | ®opmyna HeroTrona—JleiiOHuna 1 f(kx + b). BsuucaaTe MWIOMALL
Y
75 [pumenenune ¢Gopmyisl Hptorona—JleiiGnuna | 1 KpHBOIMHCUHON TPAICIHH, HCIONBYS
IPH BBIYMCIEHHUH IIOMAIH PUTYDPBI e CMBICT
= " OMpeAEIEHHOTO MHTETpana
76 CBolicTBa Onpeae€éHHOro HHTerpana 1 pea . . paina,
BBIYMCIIAT ONPENENEHHBII HMHTETpal
KontponpHas pabora Ne 6 1o Teme npu momomm opmysr HproToHa—
77 | «llepBoobpasHas u HHTErpAI» JleiibHuIa.  TPUMEHATH  CBOWCTBA
OIpeAeIEHHOr0 HHTErpaja
PaBHOCWILHOCTH YpaBHEHMII U HEPABEHCTB 4
78 | PaBHOCHUIIBHBIE IPEOOpa30OBaHUS YpaBHECHUN 1 IIpumeHnsTH OnpeleIcHue
79 Pewenue ypaBHeHnit 1 PaBHOCHUIIBHBIX YpaBHEHUI 6.10
1
80 | PaBHOCuUIBHBEIE Ipe0Opa30BaHUSI HEPABEHCTB 1 (HepaBeHCTB) 1 mpeoOpa3OBaHK,




MIPUBOAAIINE TAaHHOC YPABHECHUC

Pemenne HepaBeHCTB 1 (HepaBEeHCTBO) K PABHOCHIBHOMY IPH
pelileHny ypaBHeHU# (HEPABEHCTB).

81 YcranaBnuBaTh PaBHOCHIIBHOCTh

ypaBHeHuit (HepaBEeHCTB)
YpaBHeHus-cJeaCcTBUS 5
82 | IlonsaTue ypaBHEHUS-CIEACTBUS 1 IIpuMeHATH ompelelIeHue ypaBHEHUs-
83 | Bo3Benenne ypaBHCHHS B YETHYIO CTETICHBb 1 CIICACTBHA, npeodpasoBaHus, 6,10
= NPUBOASINNE JaHHOE YpaBHEHHE K
Pemenne ypaBHEHHUH ¢ NMOMOIIBIO BO3BeneHH B | 1
84 YPaBHEHUIO-CJIEJICTBUIO.
YETHYIO CTEIICHb
— 1 Pemrate ypaBHEHHWS TIpH ITOMOIIH

85 | [lorenmmpoBanue norapu)MUUECKUX ypaBHEHHH Hepexo/a K ypaBHEHHIO-CIIEICTBHIO

86 Jpyrne mpeoOpasoBanus, mpuBogsmue K| 1
YpaBHEHUIO-CIIEICTBUIO

IloHsiTHE BEKTOPa B MPOCTPAHCTBE
Tonuamue eexmopa. Pasencmeo eexmopos 1 DopMyIpoBaTh onpeneIeHue
BEKTOpA, €ro JUTMHBI, KOJUIMHEAPHBIX U
87 PaBHBIX BEKTOPOB, NIPUBOJUTD 6,10
IpUMepsl  (PU3MUYECKHX  BEKTOPHBIX
BEJINUMH.

88 Choorcenue u gviuumanue eekmopos. Cymma 1 OOBSCHATh, KaK BBOJSTCS JCHCTBUS
HECKONbKUX BEKIMOPOS CIIOKEHHS  BEKTOPOB,  BBIYUTAHMS
Ymnooicenue eexkmopa na uucno 1 BEKTOPOB M yMHOXCHHS BCKTOpAd Ha

89 YHUCIIO, KAKMMH CBOHCTBAMH  OHH

o0magaroT, UYTO TaKoe IPaBUIO
TPEyroJabHUKA, MIPaBUIIO




napajienorpaMmma u TIPaBUIIO
MHOTOYTOJIbHUKA CIIOKEHHs BEKTOPOB;
pewmaTts  3ajaud,  CBA3aHHBIE  C
JIEWCTBUSIMH HAJl BEKTOPaMU

90 Komnnanapnoie BEKMOPbL. Ilpasuno 1 OOBSICHATD, KaKue BEKTOPBI
napannenenuneoa Ha3bIBAIOTCS KOMILIAHAPHBIMH;
91 | Pasznoorcenue eexmopa no mpém 1 opmynnposath u J0Ka3bIBATh
HEKOMNAAHAPHIM 6EKMOPaM YTBECPXKICHUC Y NpU3HaKe
KOMIUIAHAPHOCTH TpEX BEK TOPOB,;
OOBSICHATH, B Y€M COCTOHMT IPABUIO
mapajviefienuIena CIOXKCHUS  TPEX
HEKOMIUTaHAPHBIX BEKTOPOB;
(dhopmyTUpoBaTh u JIOKa3bIBaTh
TEOpeMy O pasJOKEHUH JF000ro
BEKTOpa o TpEéM JIaHHBIM
HEKOMILTaHAPHBIM BEKTOpaM;
MPUMEHATh BEKTOPBl TpPU PEHICHUU
reOMETPHYECKUX 337124
92 | 3auémNe 3 1
PaBHOCH/ILHOCTH YpaBHEHUH U 5
HEPABEHCTB CHCTEMAM
93 | OcHOBHBIE IOHATHSA 1 Pemars ypaBHEHHS IIEpEXOlOM K
94 | PemeHne ypaBHEHHH C TOMOIIBIO CUCTEM 1 PaBHOCHIIBHOM CHCTEME. 6,10
= Pemiath HepaBeHCTBa MEPEXOIOM K
95 Pemiennie ypaBHeHW#t ¢ momomibio cucteM | 1 paBHOCHILHOI CHCTeMe
(mponomkeHue)
96 | PemieHne HEpaBEHCTB € MOMOIIBIO CHCTEM 1
97 Penrenrie HEpaBEeHCTB C TOMOINBIO CHCTEM

(pomoKeHue)




PaBHOCWIBHOCTH YpaBHEHHMI HA MHOKECTBAX 4
98 | OcHOBHBIE OHATUS 1 Pemrate ypaBHeHHWS TIpH  [TOMOIIH
99 | Bo3Benenue ypaBHeHHs B YETHYIO CTEIIECHb 1 BO3BEJICHHA ypaBHCHHA B HCTHYIO 6,10
= CTETICHb
100 Pemenne ypaBHEHMIA ¢ IOMOIIBIO BO3BEJCHUS B 1
YETHYIO CTCIICHb
Koutponehasi pabota Ne 7 mo  Tteme 1
101 «PaBHOCUJILHOCTh YpPaBHEHUHN U
HEpaBEHCTB CHCTEMaM. PaBHOCHIIBHOCTD
YPaBHEHHUI HA MHOKECTBAX»
Memoo koopounam ¢ npocmpancmee. 11
Heusicenusn
102 Ipsamoyzonenas  cucmema  koopounam 6| 1 OOBSICHATB KaK BBOIUTCA
npocmpancmee. Koopounamul gexmopa MIPSIMOYTOJIbHASL CUCTEMa KOOPAMHAT B
Cea3b  MedcOy KOOPOUHAMAaMu  GeKmopos u 1 NPOCTPAHCTBE, KaK  ONMPCHCIIAIOTCS 6,10
103 | koopounamamu mouex. IIpocmetiwue 3a0auu KOOpAMHATBL TOYKM M KaK  OHH
KOOpOUHAMAx Ha3bIBAIOTCS, KaK  ONPEIEISIIOTCS
1 KOOPIUHATHI BEKTOPA;
(hopMynupoBaTh u JIOKA3bIBATh
YTBEPKICHUHU. O KOOPAWHATAX CYMMBI
W Pa3HOCTH JBYX BEKTOPOB, 0
KOOpIUHATAX MPOM3BEICHUS BEKTOpa
Ha  YUCJIO, O CBS3H  MEXIYy
104 | Vpasnenue cpepuoi

KOOpJIUHATaMH BEKTOpa u
KOOpJIMHATaMHU €Tr0 KOHIIA ¥ Hadana,

BeBOZMTE ¥ WCIONB30BAaTH  TIPH
penieHny 3ana4 GOpMYIbl KOOPIUHAT
cepenuHBl oTpe3ka. JIIMHBI BeKTOpa U
paccTosHUs MEXIY TOYKaMH;




BBEIBOJUTH ypaBHEHUE C(Eephl JaHHOTO
paauyca ¢ HEHTPOM B JAHHOM TOUKe

OOBSICHATh, KaK ONpeeIsieTcs yroil
MEXIYy BeKTOopaMH; (GOpMyIHpPOBATH
oIpeJiesieHne CKaJIIPHOTO
IIPOU3BEICHHUS BEKTOPOB;
(dopMypoBaTh u JIOKa3bIBaTh
YTBEPXKACHUS O €ro  CBOMCTBaX;
OOBSICHATh, KaK BBIYUCIUTH YTOI
MEXIy IBYMS MPSIMBIMH, a TAKXKE YTOI
MEXIy HOpsAMOH U  TIOCKOCTBIO,
HCIOJb3Yysl BBIPAXKECHUE CKAISIPHOIO
IIPOU3BEJCHUS BEKTOPOB 4Yepe3 UuX
KOOPJMHATHI; BBIBOAUTH YpPaBHEHHE
IIOCKOCTH, mpoxofsmedl  uepes
JIaHHYI0 TOYKY U INEPHEHIUKYJISIPHOI
K JaHHOMY BekTopy, u (opmymy
paccTosiHus OT TOYKH JI0 IUIOCKOCTH,
MIPUMEHATh BEKTOPHO-KOOPIMHATHBIN
METOJ NpPU PEIICHUU T€OMETPHUUECKHUX
3az1ad.

105 | Veon meoicdy sexkmopamu

106 | Cransproe npoussedenue 6ekmopos

107 Pewenue  3a0au  no meme  «CkansipHoe
npoussedenue 6eKmopoe»

108 Boiuucnenue  yenoe  mencoy  npameimu  u
HAOCKOCHISMU

109 Llenmpanvuas cummempusi. Ocegas. cuMmempust.
3epranvhas cummempus
Iapannenvholii nepenoc

110

OOBSICHATH, YTO TaKoe OTOOpakeHue
MIPOCTPAHCTBA HAa ce0S M B KaKOM
cnyqae OHO HA3bIBACTCSA ABUXKCHUEM
MIPOCTPAHCTBA; OOBSICHATH, YTO TaKOE
[EHTpalbHAsS  CHMMETpPHUS,  OCeBas
CUMMETpHS, 3epKaJIbHAsE CUMMETPUS U
napauleabHbII IIEPEHOC,

6,10




00OCHOBBIBATH YTBEPXKICHHUS O TOM,
9TO 3TH OTOOpaXEHHUS NPOCTPAHCTBA
Ha ce0s SBIAIOTCS JBIKCHHSAMH,
OOBSCHATH, YTO TaKOe IEHTPATbHOE
mogooue (romoreTws) u
npeobpazoBaHue MoAoOMsA, Kak ¢
MTOMOIIBIO TIPEOOPa3OBaHUs TOJAOOHS
BBOJIUTCS MTOHATHE MOJOOHBIX (GHUTYp B
MPOCTPAHCTBE; MPUMEHSTH JBHKCHUS
U TpeoOpa3oBaHHs IMOJOOHS TIPH
PEIICHUN T€OMETPHYCCKHX 3a1a4

111 Koumponvuas paboma Ne 8 no meme «Memoo 1
KoOpOuHam 6 npocmpancmee. J{guxcenua»
112 | 3auém Ne 4 1
PaBHOCH/IBHOCTH HEPABEHCTB HA MHOMKeCTBax | 3
113 | OcHOBHBIE NOHATHSA 1 Pemars HepaBeHCTBAa NpU IMOMOIIU
114 | Bo3BeneHue HepaBeHCTB B UETHYIO CTETIEHb 1 PaBHOCHJIPHOCTH Ha MHOKCCTBC. 6,10
Pemarts HEcTporue HepaBeHCTBA
115 PelreHne HepaBeHCTB € TOMOLIBIO BO3BEACHUS B 1
YETHYIO CTENIEHD
CucreMbl YPaBHEHUI ¢ HECKOJIbLKUMHU 5
HEN3BECTHBIMHU
116 | PaBHOCHMIBHOCTB cUCTEM 1 3HaTh oOmpeaeseHue PaBHOCHIIBHBIX
117 | Pewenue cucreM ypasHeHuit 1 CHCTEM ypaBHEHHH, MpeoOpa3oBaHMUA, 6,10
MPUBOJSIINE JaHHYI0 CHCTEMY K
118 | Cucrtema-ciencTue 1 PHBOMAIIIE JIAHHY y
PaBHOCHIIBHOM.
119 | Meton 3aMeHBI HEU3BECTHBIX 1 Pemarb cHCTeMbl ypaBHeHMil Ipn
120 | Pemenue cucrteM ypaBHEHHH METOAOM 3aMeHbl | 1 IIOMOIIM IEpeXoJa K PaBHOCUIBHOMI




HCU3BCCTHBIX

cucTeMe
Hrorosoe noBTopeHue 16
12312- IloBTOpEHNE Kypca MaTeMaTUKU 12
133,
134 HroroBast koHTpOIBHAs paboTta 2
135, Pe3seps 2

136




