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ConepxaHue porpaMmbl

[Tnanupyemble pe3yabTaThl OCBOCHUS Y4EOHOTO MpeaMeTa
[IpenmeTHbIE pe3ysbTaThl OCBOEHHUS MpOrpaMMbl «MaTeMaTrka
Conepsxanne yueOHoro npeamera «MaremaTukay

10 xirace
11 ximacc

TemaTudueckoe ITaHUPOBAHUC MMPEAMCETA «MatemaTuka»

10 xiace
11 xiacc

Paboyas nmporpamma no npeamety «MaTtemaTHKay SBIISIETCS 9acThIO 00pa30BaTEIbHON
MPOTpaMMBI CPEeTHETO 001Iero 0Opa3oBaHMsL.

[Iporpamma pa3zpaboTaHa Ha OCHOBE MIPUMEPHON MPOTPaMMBbl CPETHETO OOILIEro
00pa3zoBaHus IO MaTeMaTuke, aBTopckoi mporpammel FO.M.Komsirun, M.B. TkauéBa
«AnreOpa n Havyana ananuzay, AtanacsH JI.C., byty3oB B.® «['eometpusi»

[Iporpamma cocrasiena B cootBerctBuu ¢ PI'OC COO «MaremaTtukan
Jlig peanuzanuu paboueit mporpaMMbl UCHOJIB3YIOTCS CIEAYIONUE YIeOHUKHU:

10-11 xnacc Anre0Opa ¥ Havajla MaTeMaTHYECKOTO aHaM3ay: y4eo. st 10 kiacca
00111€00pa30BaTEIbHBIX YUPEIKICHUN: 0a30BBIN U yrayOJeHHBIN YPOBHU /
I0.M.Komnsrun, M.B.TkauéBa, H.E.®énoposa, M.1.111aGynun]; — M.:
[Ipocsemenune, 2018

10-11 knacc JTeomerpus, 10-11 knacc, Atanacsu JI.C., byry3os B.®., Kagomues C.b.,

— M. : IIpocsemienue, 2018.

CornacHo yueOHOMY MIaHy Ha uzydeHue marematuku B 10-11 kimaccax otBoauTcst 245 4acoB B
roJ U3 pacué€ra 7 4acoB B HeJIeJI0 B TeueHue 35 Henenb o0ydeHus (B Tom ymcne 175 yacoB Ha
nzyueHue anredps! u 70 4acoB Ha U3yYEHHE T€OMETPHH).

Cpok peanu3zanuy NporpaMmsel — 2 yueOHBIX T0/1a.




IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEJIMETA

«MaTtemMaTHuKa: anreﬁpa H HAYaJIa MAaTEMAaTUYECCKOI0 aHA/In3a, reOMETpUs»

[Tporpamma obecnieunBaeT JAOCTHKEHHUS CIEAYIOUINX PE3YJIbTaTOB OCBOCHUS 00pa3oBaTEeNbHON
IIPOrpaMMbl OCHOBHOTO CpeIHEro 00pa30BaHus:

JUYHOCMHblIE:

(hopMHpOBaHHE OTBETCTBEHHOIO OTHOIICHUS K YYEHHIO, TOTOBHOCTH W CIOCOOHOCTH
oOyyaromuxcss K CaMOpa3BUTHIO W €aMOOOpa30BaHMI0O HAa OCHOBE MOTHBALMU K
0o0y4eHHIO ¥ TIO3HAHWIO, BBHIOOPY NaybHeiero oopa3oBanus Ha 0a3e OPUEHTHPOBKH B
Mupe mpodeccuii U Tpo(ecCHOHANBHBIX MPEANOYTCHHM, OCO3HAHHOMY IOCTPOCHHIO
WHJIMBHUIYyAIBHOW 00pa30BaTeIbHOM TPAEKTOPUH C YIETOM YCTOMUMUBBIX TTO3HABATEIIBHBIX
HUHTEPECOB;

(¢hopMHpOBaHHE 1EIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MTPAKTUKH,

(dhopmMupoBaHrE KOMMYHHUKAaTHUBHON KOMIIETEHTHOCTH U OOIICHUH U COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTAPIIMMHU U MIIQJIIIIUMUA B 00pa30oBaTeIbHOM, OOMIECTBEHHO TMOJIE3HOM,
y4eOHO-HCCIEA0BATEIbCKOM, TBOPUECKOM M IPYTrUX BUIAX JAEATEIHHOCTH;

yMEHHE SICHO, TOYHO, TPAMOTHO H3JaraTh CBOM MBICITH B YCTHOM W TMHCHMEHHOUW pedH,
MMOHMMATh CMBICJT TIOCTaBJIEHHOM 3a7a4M, BBICTPAWBATh apPTyMEHTAIUIO, TMPUBOIUTH
MIPUMEPHI U KOHTPITPUMEPHI;

KPUTUYHOCTh  MBILIUICHHS, YMEHHE  pacrno3HaBaTh JIOTHYECKH  HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTIMYATH TUIIOTE3Y OT (aKTa;

KpEaTUBHOCTh MBIIUICHNUS, WHHUIIMATHBY, HAXOAYHWBOCTh, AKTHMBHOCTh IpPU pEIICHUU
reOMEeTPUUECKUX 3aa4;

yYMEHHE KOHTPOJIMPOBATh MPOIIECC U Pe3yIbTaT yueOHON MaTeMaTH4YEeCKON 1eATeIbHOCTH;
CIIOCOOHOCTh K SMOILIMOHAJIBHOMY BOCHPHITHIO MaTeMaTUYECKUX OOBEKTOB, 3ajady,
peLIeHUH, PacCyKICHUI;

mem anpedmemnble:

pesVJAImueHsle YHUsepCcajlbHble V'-t€5Hbl€ oelcmeus:

YMEHHUE CaMOCTOSITEIbHO IUIAHHPOBATh AJbTCPHATUBHBIC NYTH JOCTH)KCHUS IICJICH,
OCO3HAHHO BBIOMpaTh Hambosaee HPPEKTUBHBIE CIOCOOBI pelIeHUs YYEOHBIX U
MO03HaBATENbHBIX 32/1a4;

YMEHHUE OCYIIECTBIATh KOHTPOJIb IO PE3yJdbTaTy M crocoOy JCHCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOXOIMMbIC KOPPEKTUBHI,

YMEHHUE aJICKBATHO OIICHUBATh MPABHJILHOCTh HIIM OIIMOOYHOCTh BBITIOJIHECHUS YYeOHOU
3a/1aui, €€ OOBEKTHUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOYKHOCTHU €€ PEIICHHUS,;
MOHUMAaHHE CYIIHOCTH aNTOPUTMHUYECKUX MPEANHUCAaHUNA W YMEHHUE JeWCTBOBAaThH B
COOTBETCTBUU C MPEATIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTaBUTh II€TH, BBIOUPATh U CO3/1aBaTh aJTOPUTMBI [T pEIICHUS
y4eOHBIX MaTeMaTHYECKUX TPOOIIeM;

YMEHHE IUIAHUPOBATh U OCYIIECTBIIATH ACITEIbHOCTD, HAIIPABICHHYIO HA PEIICHHE 33124
HCCIIEIOBATENILCKOTO XapaKTepa,

no3HasamesibHvle YHueepcajibHble Vll€6Hbl€ oelicmesus:

OCO3HAHHOE BIAJ€HHE JIOTHYSCKUMHU ACHCTBUSIMU ONPCACICHUA HOHHTHﬁ, 0606IJ_ICHI/I}I,



YCTAQHOBJICHHSI AHAJIOTHUH, KIACCU(PHUKAIIMA HAa OCHOBE CAaMOCTOATEIBHOTO BBIOOpA
OCHOBAHUM U KPUTEPUEB, YCTAHOBJICHUS POJOBUIOBBIX CBS3EH;

YMEHUE YCTaHABIUBATH IIPUYMHHO-CICICTBCHHBIC CBS3M, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMO3aKJIIoueHUe (MHAYKTUBHOE, I€yKTUBHOE U 110 aHAJIOTUN) U BBIBOJBI;

YMEHHUE CO3/laBaTh, IPUMEHATh U PeoOPa30BbIBATh 3HAKOBO-CHUMBOJIMYECKUE CPE/ICTBA,
MOJIENIU U CXEMBI JUIsl PEILIEHUs y4EOHbIX U [T03HABATEJIbHBIX 33/1a4;

dbopmMupoBaHre W pa3BUTHE Y4EOHOW M OOIIETIONH30BATEIIHCKOM KOMIETEHTHOCTH B
001acTH MCTONB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKAIMOHHBIX TexHosoruid (MKT-
KOMIIETEHTHOCTH);

(dbopMupoBaHHE TIEPBOHAYAIBHBIX MPEACTABICHUNA 00 HIESIX M O METOJaX MaTEeMaTHKH
KaK YHHMBEPCAJIIBHOM S3bIKE HAayKH U TEXHHUKH, CPEICTBE MOJECIMPOBAHUS SIBICHUN U
IIPOLIECCOB;

YMEHHE BUJIETh MATEMaTUYECKYIO 33[]auy B KOHTEKCTE MPOOJIEMHON CUTyalluu B IPYTUX
JUCUUIIIINHAX, B OKPY/KAIOIIEH )KU3HU;

YMEHHE HaXOJUTh B Pa3IMUHbIX UCTOYHHKAX WH(OPMAILNIO, HEOOXOIUMYIO ISl PELIEHUS
MaTeMaTHYeCKUX Mpo0ieM, U IPECTABIATH €€ B MOHATHOM (opMe; IPUHUMATD PEIIeHUE
B YCIIOBUSIX HETIOJIHOM U N30BITOYHOM, TOYHON U BEpOSTHOCTHOM MH(OpManuu;

yMEHHE TOHMMAaTh U HMCIIOJIb30BaTh MaTeMaTHUECKUEe CPEICTBA HAIISIIHOCTH (PUCYHKH,
YepTeX U, CXEMbI U JIp.) Ui WUTIOCTPAIK, HHTEPIPETalluy, apryMEeHTaIlUH;

YMEHHE BBIIBUraThb THUIIOTE€3bl MpPH pEHIeHHH Y4eOHBIX 3a7ady U  [OHUMATb
HE0OX0IMMOCTh UX MPOBEPKH;

YMEHHE TNPUMEHATh WHIYKTUBHBIE M JEAYKTHBHBIE CIOCOOBI pacCyKICHHH, BHUAETH
pa3IUYHBIE CTPATETUU PELICHUS 3a/1a4;

KOMMYHUKAMUBHbIE VHUBEPCAIbHbLE Y4ehHble 0elicmEus..

YMEHHE OpPraHW30BHIBAaTh y4eOHOE COTPYIHHUYECTBO W COBMECTHYIO ICATEIBHOCTH C
yYUTEIIeM W CBEPCTHUKAMHU: OMNPENCNATh IENH, paclpeneiiarth (GYHKIUH W POJU
YY4aCTHHKOB, 00IITHE CITIOCOOBI pabOTHI;

yMeHHue paboTaTh B TpYIIe: HAXOAUTh OOIIee pelIeHHe W pas3pemarh KOH(MIMKTH Ha
OCHOBE COTJIACOBAHMS TIO3HIIUH M y4ETa HHTEPECOB;

CIIyIIaTh MapTHEPA;

(bopMynHpoOBaTh, apryMEHTHPOBATh U OTCTAMBATH CBOC MHCHHUCE,

npeomemmole:

chOpMUPOBAHHOCTh  TPEACTABJICHHUH O  HEOOXOJMMOCTH  JIOKAa3aTeIbCTB  IPHU
000CHOBaHMM MAaTEMaTHYECKUX YTBEPKACHUW U POJIM AaKCUOMATHKU B IPOBEICHUU
JeTYKTUBHBIX PAcCYXKICHUN;

c(hOpMHUPOBAHHOCTH MOHATUHHOTO amnmapara Mo OCHOBHBIM pa3jiesiaM Kypca MaTeMaTHKH,
3HAaHWM OCHOBHBIX TeopeMm, GOpMydl U YMEHHs UX MPUMEHSTh, YMEHHsS JIO0Ka3bIBaTh
TEOPEMBI U HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI PEIICHHS 3a1ay;

chOpMUPOBAHHOCTh YMEHUH MOJENUPOBATH pealbHbIE CHUTYallMH, HCCIEI0BATh
MIOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATH MOTYYECHHBIN pe3ynbTarT;

chOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSX MAaTEMaTUYECKOTO aHAIH3a
M WX CBOWCTBax, BIAJEHUE YMEHHEM XapaKTepu3oBaTh MOBeAcHHE (YHKIUH,
WCIIOJIb30BAHNE MOTYYSHHBIX 3HAHUM ISl OTMCAHUs M aHAJIM3a peabHbIX 3aBUCUMOCTEH;
BJIaJICHUE YMEHMSIMU COCTaBJICHUSI BEPOSTHOCTHBIX MOJIEIEH MO YCIOBHUIO 3aJauydl U
BBIYHCIICHUS] BEPOATHOCTH HACTYIJICHHS COOBITHIA, B TOM YHCIIE C PUMEHEHUEM (HOpMYI
KOMOMHATOPUKH M OCHOBHBIX TE€OPEM TEOPUU BEPOSITHOCTEH; HCCIEIOBAHUS CITy4alHBIX



BEJIMYUH 110 UX PACIPEICIICHHUIO.

yMeHHEe paboTaTh C TEOMETPUYECKHMM TEKCTOM  (aHAIM3MpOBaTh, H3BJIECKATh
He00X01MMYI0 MH(POPMAIIMIO), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICIU B YCTHOU H
IIACBMEHHOM peYd C NPUMEHEHUEM MAaTEMaTUYECKOM TEPMHUHOJIOTMM M CHUMBOJIMKH,
WCIOJIb30BATh Pa3IMYHbIC SI3BIKM MAaTEMAaTHUKH, IPOBOAUTH KIACCU(DUKAIIUH, JTOTUYECKHE
000CHOBaHMUSI, JOKA3aTEIbCTBA MaTEMaTUUECKUX YTBEPKICHUM;

OBJIAJICHUE HaBbIKAMU YCTHBIX NMCbMEHHBIX, THCTPYMEHTAJIbHbBIX BHIYMCICHUM;
OBJIAQJICHUE TE€OMETPUYECKUM S3BIKOM, YMEHHE MWCIOJIb30BaTh €ro I OIMCAHUSA
MIPEAMETOB OKPYKAIOLIEr0 MHpPA, PA3BUTHE IPOCTPAHCTBEHHBIX MPEICTaBICHUN U
M300pa3sUTENbHBIX YMEHUH, IPHOOPETEHNE HABBIKOB T€OMETPHUECKUX MOCTPOCHHIA;
YCBOEHHME CHUCTEMATHYECKUX 3HAaHUW O IUIOCKUX (QUIypaXx M HUX CBOICTBaX, yMEHHE
IIPUMEHATh CHCTEMATHYECKHE 3HAaHUA O HUX JUI PEIICHUs TE€OMETPUYECKHX U
MIPAaKTHYECKUX 3a/1a4;

YMEHUE NPHUMEHATh HM3YyYCHHBIE IOHATUSA, PE3YyJIbTaThl, METOJBI JUIS PEIICHMs 3a]a4
MIPAKTHYECKOTO XapakTepa M 3aJad U3 CMEXHBIX JUCHUIUIMH C HCIOJIb30BAHUEM IIPH
HE0OXO0IMMOCTH CIIpaBOYHbIE MaTepUajbl U TEXHUUYECKUE CPEJICTBA.

AJITEBPA N HAYAJIA AHAJIN3A
OOyyaromuiics MOJIy4uT BO3MOKHOCTh HAYYUTHCS:

BBITIOJTHATE apU(METHUYCCKHE ICHCTBHS, COYETasl YCTHBIE W THUCHMEHHBIC TPUEMBI,
MPUMECHCHHUE BBIYMCIMTEIBHBIX YCTPOWCTB; HAXOJIUTh 3HAUCHUS KOPHS HATYypaIbHOU
CTCTICHH, CTCIICHH C paIOHAJIBHBIM TIOKa3aTesieM, Jiorapudma, HCIOJIb3YsS MPH
HEOOXOJIMMOCTH BBIYHCIUTEILHBIC YCTPOWCTBA; TOJIb30BATHCS OIECHKOH WM IPUKUIKOM
MIPH MIPAKTUYECKUX pacueTax;

MPOBOJUTHh TIO H3BECTHHIM (opmMyaaM U TMpaBwiiaM TNpeoOpa3oBaHUs OyKBEHHBIX
BBIPQKCHUH, BKIIIOYAIOIIUX CTETICHHU, PaJUKaNbl, JOTapU(PMBI M TPUTOHOMETPUUYECCKHE
byHKINH;

BBIYMCIIATH 3HAYCHUS YUCIIOBBIX M OYKBEHHBIX BBIPAKCHHIA, OCYIIIECTBIISIST HEOOXOAMMEBIE
MOJICTAHOBKH ¥ ITPEOOPa30BaHUS;

MPAKTUYECKUX PacyeToB MO (GopmyliaMm, BKIOYas (GOpMysbl, COIEpIKalIhe CTCICHH,
pamukanbl, JorapudMbl W TPUTOHOMETPUYECKUE  (QYHKIUH, HCHOIB3ysd MpH
HE00XOIMMOCTH CIIPABOYHBIE MATEPHAIIBI M IPOCTEHIIINE BHIYUCIUTEIBHBIC YCTPOICTBA;
OTpeNeNaTh 3HaueHUe (YHKIUU TI0 3HAUCHHIO apryMEeHTa NpU Pas3iIHyYHBIX CHocobax
3amaHus QyHKINN;

CTPOUTH rpauKu N3Y4CHHBIX PYHKIIUH;

OIKCHIBATH 10 TPaUKy U B MPOCTEHIINX Cllydasix 1o (opMmyie TOBEICHHE U CBOIMCTBA
GyHKIUH, HAXOAUTH 10 rpaduKy GyHKIMK HAUOOJIBIINE U HAUMCHBIINE 3HAYCHUS;
pelaTh ypaBHEHHUS, IPOCTEHIITUE CUCTEMbI YPaBHEHUH, HCIIOJIb3Ysl CBOMCTBA (DYyHKIMN U
UX TpaduKoB;

ONHCAaHMSI C TOMONIbI0 (YHKIMH pa3IMYHBIX 3aBHCHUMOCTEH, MPEICTABICHHUS UX
rpaduvecKku, HHTEPIPETaluu rpaduKoB,;
pemarh palMoHaNbHBIE, T[OKa3aTelbHbIE W  JIOTapU(MUYECKHE YpaBHEHUA W
HEpaBEHCTBA, MPOCTEUIINE HppaIOHATbHBIE U TPUTOHOMETPUYECKUE YpaBHEHHS, UX
CUCTEMBI;

WCIIOJIb30BaTh I MPHUOIMKEHHOTO PEIICHUs ypaBHEHUN M HEPaBEHCTB rpaduuecKuid
METOJI;

I'EOMETPUA

OGy‘laIOHlI/II‘;ICH TOJIYYHUT BO3MOXKHOCTb HAYUUTBCA

MOJIb30BATHCA A3BIKOM I'COMCETPUHN UIA OINMUCAHUA NPCIMETOB OKPYXAIOIICTO MHUpA U UX
B3aMMHOT'O paCIIOJIOKCHUS



® pacrmo3HaBaTh Ha YEPTEXKAX U MOJIENSIX MIPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH
TPEXMEPHBIE OOBEKTHI C UX OMTUCAHUSIMH, U300paKCHISIMU;

® ONHUCHIBaTh B3aMMHOE PAaCIOJIOKEHUE TMPSMBIX U IUIOCKOCTEH B MPOCTPAHCTRBE,
apryMEHTHPOBATh CBOU CYXKJICHHUSI 00 3TOM PaCOJIOKEHUH;

® aQHAIM3UPOBATh B TMPOCTEHIIMX CIy4dasXx B3aUMHOE pACIOJOXKEHHE OOBEKTOB B
MPOCTPAHCTBE;

® CTPOUTH MPOCTEUIINE CEUCHHS KyDa, MPU3MbI, TUPAMUJIbL;

® HCIIOJIB30BAaTh TMPU PEIICHHH CTEPCOMETPHUYSCKUX 3a1ad IUIaHUMETpUUYecKue (DakThl U
METO/IbI;

® COOTHOCUTh IUIOCKHE TeOMeTpuyeckue GUryprl M TpEeXMEpHbIE OOBEKTBHI C UX
OTIMCAHUSIMH, YEPTEKaMHU, H300pKEHHUSIMH; pazinyaTh M aHAIM3UPOBATh B3aUMHOE
pacrosioxkenue puryp;

® U300pakaTh T€OMETPUYECKUE (PUTYPHI, MHOTOTPAHHUKH W TeJla, BBITIOJIHATH YEPTEXK O
YCIIOBHUIO 33/1a4H;

® pelaTh reOMETPUYECKUE 3a/1a4H, ONTUPASICh HAa U3YYCHHBIE CBOMCTBA IMIIAHUMETPUUYECKUX
U CTEPEOMETPUUYECKUX (PUTYp U OTHOIICHUN MEXIy HUMHU, PUMEHSISI anreOpandeckuii u
TPUTOHOMETPUYECKHUH arapar;

® TIPOBOJUTH JOKA3aTeIbHBIE PACCY)KICHHsI TP PEIICHUHU 3aJ]ad, JT0Ka3bIBaTh OCHOBHBIC
TEOPEMBI Kypca;

® BBIYHCIATH JUHEHWHBIE DSJIEMEHTHI M YIIbl B TPOCTPAHCTBEHHBIX KOH(PUTYpPALHSIX,

TIJTOTIATA TTIOBEPXHOCTEH MTPOCTPAHCTBEHHBIX TEJNI U UX MPOCTEHIITNX KOMOWHAIIHIA,

CTPOUTDH CEUEHUS MHOTOTPAaHHUKOB;

MIPOBOJUTH TOKa3aTeIbHbIE PACCYXKACHUS B XOJI€ PELICHUS 3a/1a4.

OBJIaJIETh METOJAMHU PEILICHHUS 3a]1a4 Ha BHIUYUCIICHUE U JI0KA3aTEeNbCTBO;

MPUOOPECTH OMBIT MPUMEHEHUS alreOpanyecKoro U TPUrOHOMETPUUYECKOTO ammapara u

uael IBUKEHUS MpU PelIeHUU FreOMETPUIYECKUX 3a/1a4;

® JCIOJIb30BaTh MPUOOpPETEHHBIE 3HAHWS JUIA  HCCIEOBaHUA  (MOJCTUPOBAHMS)
HECJIOKHBIX MPAKTUYECKUX CUTYallMil HA OCHOBE MU3yYEHHBIX (POPMYI U CBOMCTB GUTYD;

® CIOJBb30BaTh MPHOOpETEHHbIE 3HAHUS JUISl BbIUKCICHHS OOBEMOB U ILUIOMIAJCH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJN MPH PEUICHUH MPAKTHUECKUX 3a/1ad, MCIHOJIb3Ys
IIPY HEOOXOAMMOCTH CIIPABOYHUKH U BHIYMCIUTENLHBIE YCTPOMCTBA,

® pUOOPECTH OMNBIT HCCIEIOBAaHHUS CBONCTB IPOCTPAHCTBEHHBIX (UTYp C TOMOIIBIO
KOMITBIOTEPHBIX IPOTPaMM;

® [pUOOPECTHU OTBIT BHIIIOJIHEHUS IPOEKTOB.

Conepxanue y4eOHOro npeamera
«MaremaTuka: ajredpa u HA4YaJa MATEMATHYECKOT0 aHAJIN3a, TeOMeTPHs»

B 10 KIIACCE

(5 u B Hege10, Beero 175 4.)
IloBTOpeHue kypca aaredpnt /-9 knacca (13 u.)
AnreOpanyeckue BelpakeHUs. YpaBHeHus. Cuctembl ypaBHeHui. HepaBenctBa. JIuneiHas
¢bynkuus. Ksagparnunas ¢ynkuusa. HepaBeHcTBa u kBajpaTHble KopHU. CBoiicTBa U
rpaduku pynkuuid. [Iporpeccun u crnoxxHble nporeHTsl. Havana cratuctuku. MHoecTBa U
ero oneMeHThl. [logMHOXkecTBa. PasHocTe MHOXeCTB. JIONOJIHEHUME [0 MHOXKECTBA.
UYucnossle MHOXKecTBa. [lepeceueHre nu 00beIMHEHUE MHOKECTB.
OCHOBHBIE TOHSATUS M 3aKOHBI JIOTMKH (BBICKA3bIBAaHUS; NMPEATIOKEHUS C TMEPEMEHHBIMU;
CHUMBOJIBI OOIIIHOCTH M CYIIEeCTBOBaHMs). [IpMHIMIIBI KOHCTPYHUPOBAHHS U J0Ka3aTeNbCTBA
TeopeM (mpsiMas M oOpaTHas TeopeMbl; HEOOXOAMMblE M JIOCTaTOYHBIE YCIOBHS;
IIPOTUBOIIOJIOKHBIE TEOPEMBI).
AKCHOMBI CTepeOMeTPHH U UX caeacTBus(3 4).
[Ipenmer crepeomerpun. AKCHOMBI cTepeoMeTpun. HekoTopble ciieacTBUS U3 aKCHOM.



MapanaieabHOCTh NPAMBIX U IJI0cKOCTed (17 1).

[TapamiensHble npsiMble B IpocTpaHcTBe. [lapamiensHocTh TpEX npsmblX. [lapamenbHoCTh
IIpsIMOM U IJIOCKOCTH. B3auMHOE pacnosioKeHue NpsMbIX B IPOCTPAHCTBE. YTOJI MEKIY
nByms  npsambeimMu.  [lapamnensHocTs  mockocred.  Terpasap M nmapajuienenuien.
[TapamiensHoe npoektupoBanue. Ilnomans OpPTOrOHAJIBHOW IPOEKIUU MHOTOYIOJIBHHUKA.
N3006paskenne mpocTpaHCTBEHHBIX QUTYD.

JelicrBuTenbHbIe Yncaa. CTeneHs ¢ 1eiicTBUTEIbHBIM MoKa3aTesaeM (13 u).
JeiictButenbHble  4YHcia. beckoHeuHo yObIBarolas TE€OMETpUYECKas MPOrpecCHs.
ApupmeTrueckuii  KOpeHb HarypaibHOW crerneHH. CTeneHb C  HATYpajdbHBIM H
JNEUCTBUTEIIBHBIM II0KA3aTEIISIMU, CBOMCTBA CTEIEHU C JIECHCTBUTEIBHBIM IIOKA3aTEIIEM.
[IpeobOpazoBanue MpPOCTEUIINX BBHIPAKECHUM, BKIIOYAIONIUX apU(PMETHUYECKUE OIepaluu, a
TaK)K€ OIEpPaLMIO BO3BEJACHUS B CTCIICHbD.

IepneHaAnKYJISIPHOCTH NPSIMBIX U MI0cKoOcTel (15 u).

[lepneHUKYISIPHOCTD NMPSMOM M IUIOCKOCTH. [lepneHaukynsp M HakiIoHHbIE. Teopema o
TPEX NEPHEHAMKYIApax. YIoJl MeExXay IHpsAMOM M IUIOCKOCTBIO. JIByrpaHHBIM yroJ.
[IepneHIUKYISIPHOCTD IIIOCKOCTEN. PaccTossHME OT TOYKM 10 IUIOCKOCTH, OT MPAMOW A0
IIJIOCKOCTH, MEXK/Ty ITapaUIEIbHBIMHU IIJIOCKOCTSIMU, MEXAY CKPEIIMBAIOIIMMHUCS IPSIMBIMH.
Crenennas pynknusi(16 4).

Crenennas ¢yHkuus, e€ cpoiicTBa U rpadux. B3aumuHo-oOpatHble ¢yHkunu. CroxxHas
¢byukuus.  [poOGHo-nuHelHas (¢yHKUMA. PaBHOCHIIbHBIE ypaBHEHHSI U HEpPaBEHCTBA.
HppaumnonansHsle ypaBHeHHs. MppannoHanbHble HEpaBEHCTBA.

Mmuororpanauku (14 4).

[lonarne w™Hororpannuka. Ilpmsma. Ilupammpa. VYceu€nnas nupamuzga. I[IpaBunibHble
MHOTOTpaHHUKH (TeTpa’ap, KyO, OKTa’ap, Aojeka’ap, umkocadap). Cummerpus B Kyde, B
napajuiejienunesne, B npusMe W nupamuzae. [loHaTtne 0 cHUMMETpUM B IIPOCTPAHCTBE
(ueHTpanbHas, oceBas, 3epkaibHasd). [IpuMepbl cCUMMETpUil B OKPYKaIOLIEM MUPE.
IMoka3areabHas pyukuust (17 4).

[TokazarensHass ¢yHkusa, e€ cBolictBa u rpaduk. [lokasaTenpHbIE ypaBHEHHS.
[TokazaTtenbHble HEpaBeHCTBA. CUCTEMBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.
BexTopnl B npocTpancTse (8 4).

Ilonstne BexTOpoB. PaBeHcTBO BekTOpoB. (CiokeHHME W BblUMTaHUME BEKTOpoB. Cymma
HECKOJIbKMX BEKTOPOB. YMHO)KCHHE BEKTOpa Ha 4HCi0. PasnoxeHue BekTopa Ho TpEM
HEKOMIIIaHapHbIM BekTopaM. Kominanapusie Bekropsl. [IpaBuio napawuienenunena.
Jlorapupmuueckasi pyuxuus (17 q).

Jlorapupmsl.  OcHOBHOe jorapugmuyeckoe TOXxzAecTBO. CBolicTBa  slorapu(MoB.
JlecaTuuHble M HaTypalibHbIE Jlorapudmel, yucio €. Popmyina nepexona. Jlorapudpmuyeckas
¢bynkuus, e€ coiictBa u rpaduk. Jlorapupmuyeckue ypaBHeHus. Jlorapudmuyeckue
HepaBeHCTBa. [IpeoOpa3zoBaHue NPOCTEHINNMX BBIPAKEHUH, BKIIOYAIOIIHUX OIEpPALUI0
norapu(pMUpPOBaHHUS.

IMoBTopenue (5 u).

AKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX. [lapaynenbHOCTh NPSAMBIX U IUIOCKOCTEH.
Teopema 0 TpEX mnepneHAUKYIApax. YIOJ MEXAy NpsAMOM U INIOCKOCTBIO. BekTophl B
IIPOCTPAHCTBE.

Tpuronomerpuueckue ¢popmysi (25 ).

Paguannas mepa yria. IloBopoT Toukm BOKpyr Hauana koopauHar. OmnpenesneHue CHHyca,
KOCHHYCa, TaHIeHCa, KOTaHreHca yria (uumcia). 3HAKW CHHYCa, KOCHMHYCa, TaHIEHca,
KOTaHI'€HCA. 3aBUCUMOCTb MEXy CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHT€HCOM OJHOTO
u Toro e yria. TpuroHomerpuyeckue toxzaectsa. CuHyC, KOCUHYC, TAHI€HC, KOTAHI'€HC
yriaoB o U —o. Popmynsl cinoxeHus. CUHyC, KOCUHYC U TaHTe€HC JBoiHoro yria. Cunyc,
KOCHUHYC M TaHT'€HC N0JIOBUHHOTO yria. ®opmyinsl npuseneHus. CUHyC, KOCUHYC M TaHT'€HC
CYMMBI M pa3HOCTH BYX yrioB. CyMMa U pa3HOCTb cuHYcOB. CymMMa M pa3HOCTb KOCHHYCOB.
IIpeo6pazoBaHue MPOCTEHITUX TPUTOHOMETPUIECKUX BBIPAKEHUH.



Tpuronomerpuyeckue ypaBuenus (22 u).

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a.YpaBHeHue tg X = a. Tpuronomerpuueckue
ypaBHEeHHs, cBoAsfmuecs K anreOpanmueckuM. OMHOpPOIHBIE M JIMHEWHBIE YpaBHEHUS.
Meroasl 3aMEeHBI HEM3BECTHOIO M PA3JI0KECHUsS HAa MHOKHUTEIU. METOJ OLEHKH JIEBOM M
[IpaBOM YacTell TPUIOHOMETPUYECKOTO YypaBHeHus. lIpocreiinime TpUroHOMETpPUYECKUE
HepaBeHCTBa. CHCTEMbI TPUTOHOMETPUYECKUX YPAaBHEHUH.

IoBTopenue (10 u).

Pemenne uppannoHanbHbIX YpaBHEHUN U HEPABEHCTB. PellleHne noka3aTreabHbIX YpaBHEHUN
W HepaBeHCTB. PemieHue JorapuMHUUECKUX ypaBHEHHWH © HEpaBEHCTB. Pemenwne
TPUTOHOMETPUYECKUX YPABHEHUN U UX CUCTEM.

11 kaace

1. Tpuronomerpuyeckue pynkuun (22 4.)

OO6nacTb omnpeneneHnsl 1 MHOKECTBO 3HAUEHUN TPUTOHOMETpUUYECKUX (QyHKIUN. YeTHOCTD,
HEYETHOCTh, IEPUOIMYHOCTh TPUTOHOMETpUYECKUX QyHKIMI. CBONCTBA PYHKINU ) = COSX U €€
rpaduk. CpoiicTBa ¢pyHKkuIMH y = sinX U ee rpaguk. CBoiicTBa QyHKIMHN y = tgX U ee rpadux.
OO6paTHble TPUTOHOMETpUYECKUE (QYHKIIUH.

2. Meroa koopauHat B npoctpancTe(15 4.)

[IpsimoyronpHas cucreMa KOOpPAMHAT B MpocTpaHcTBe. PaccrosiHuMe Mexay TodkaMu B
npoctpaHcTBe. Bektopsl B mpoctpaHcTBe. JlnnHa BekTopa. PaBeHCTBO BekTOpoB. CloxkeHHE
BEKTOPOB. YMHO)KEHHE BekTopa Ha uucio. KoopaunaTtel BekTopa. CKansipHOE NMpOU3BEACHUE
BEKTOPOB.

3. IlpousBoaHas U ee reoMeTpUUYeCKHil cMbIca (22 4.)

[Ipenen nocnenoBarensHocTH. [Ipenen ¢pynkmuu. HenpepriBHOCTh PpyHKIIMKA. OnipeneneHue
npou3BogHOM. [lpaBunma  muddepennmpoBanus. IlpousBoaHass  cTeneHHOW  (YHKIUH.
[TpousBoHbIC 3NeMeHTapHBIX QYHKIUN. ['eOMETprUYECKUil CMBICT TIPOU3BOTHOM

4. Hnauuap, kouyc, map (16 4.)

Hunmuuap, GopMysia BEIYUCICHHUS TTOBEPXHOCTH IIMHApa. KoHyc Y ceueHHBI KOHYC.
[Tnomans moBepxHoctu koHyca. OCHOBHBIE ANIEMEHTHI cpepsl U 1mapa. Bzaumuoe
pacnoiokeHue cdepsl U MI0CKOCTH. MHOTOrpaHHHUKY, BIMCAaHHbIE B cpepy. MHOTrOrpaHHUKH,
OTIHCAaHHBIE OKOJIO C(EPHI.

5. IlpumeHeHHe MPOU3BOIHOM K Hccaeq0BaHHI0 PpyHKmi (21 4.)

Bospacranue u yobiBanue (GyHKIUU. DKCTpeMyMbl GyHKIMU. Hanbonpiiee 1 HauMeHbIee
3HayeHus1 (yHkuuu. [lpow3BomHAsE BTOPOro TMOPSIKA, BBIIYKIOCTh W TOYKH Ieperuoa.
[TocTpoenue rpagukoB PyHKIUH.

6. O0bembl Tea (25 u).

[Tonsitne o6beMa u ero cBoiictBa. O0bEM HUIUHIPA, MPSIMOYTOJIBHOTO MapajuieNenunea
u npusmbl. O6bem mupamuabl. O0beM KOHyca M YCEYEHHOTO KoHyca. O0beM Iapa u ero
yacreil. [lmomane MOBEPXHOCTH MHOTOTPAaHHHMKA, HWIMHAPA, KOHYCA, YCEUEHHOIO KOHYcA.
[Tnomaas MOBEPXHOCTH Iapa U €ro YacTeu.
7. IlepBooOpa3nasi u unTerpaJj (18 u.)

IlepBooOpa3znas. IlpaBuna HaxoxaeHHs mepBooOpa3HbIX. Ilmomanas KpHUBOJMHEHHOM
Tpanenuu. VHTerpanm u ero BbIYMCIEHHE. Bbruncienue miomane ¢uryp ¢ MOMOIIbIO
uHTerpajoB. [IpuMeHeHHe WHTEerpajlioB JUIsl pemieHus ¢uzndeckux 3amad. llpocreiimne
middepeHnanbHble ypaBHEHHUS.

8. KomOnnaTopuka (124.)

Maremarnueckass uHaykuus. IIpaBwino npowussencHus. PasMmelleHHs ¢ MOBTOPEHUSIMMU.
IlepectanoBku. Pazmemnienus 6e3 noBropenuit. Coueranus 6e3 moBropeHuit 1 6mHoM HproToHa.
9. DiemeHnThI TEOpPUH BeposiTHOCTEd (12 4.)

BepOHTHOCTL coObITHs. ClIOKEHHE BCpOHTHOCTeﬁ. YciaoBHas BCPOATHOCTD. HezaBucuMocThb



coObITHH. BeposiTHOCTH Tpon3BeeHNsT He3aBUCHMBIX coObITHil. Dopmyna bepryu.

10. YpaBHeHHSs U HepaBeHCTBA ¢ AByMsI mepeMeHHbIMH ( 15 4.)

JIuneliHbIE ypaBHEHMsI U HEPABEHCTBA C IBYMs IIEpeMEHHBIMU. HelnHelHble ypaBHEHUS U
HEpAaBEHCTBA C JIByMsl IIEPEMEHHBIMU. YPAaBHEHHS U HEPABEHCTBA C JBYMs IIEPEMEHHBIMH,
COJIeprKalIue MapaMeTpsl.

11. UroroBoe noBropenue kypca marematuku 10-11 ki.(23 u).

TemaTuyeckoe IVIAHUPOBaHMe NpeaMeTa «MareMaTuKa
10 kaacce
ba3oBEIil YpOBEHB, 5 YaCOB B HEJIEIIO

Bcero 175 gacos

No Tema KosnmuectBo B TOoM uncne
n/m 4acosB KoHTpoabHbIE paboTh
1. | IoBTOpenue Kypca anredpst 7-9 10 1
KJacca.
2. | BBeneHne. AKCHOMBI CTEPEOMETPUH 5
3 | NapamienbHOCTH MPSAMBIX, IPSIMOM 10 1
Y TUIOCKOCTH
4 | IlapannenbHOCTh IJIOCKOCTEH 9 1
5 | Crenens ¢ neliCTBUTENLHBIM 13 1
oKa3aTesieM
6 | [lepneHIUKYIIPHOCTD MPSAMOU U 6
TJIOCKOCTH
7 | IleprieHaUKYISAp U HAKIOHHAS. YTOJ 6
MEX]Ty TPSIMOH M TUTOCKOCTBIO
8 | IleprieHaUKYISAPHOCTD IIOCKOCTEH 8 1
11 | Crenennas GpyHKITUS 12 1
12 | Tloka3zaTenbHast GyHKIUS 10 1
13 | IlonsTne MHOTOTpaHHuKa. [Ipu3ma 4
14 | TMupamuna 5
15 | IlpaBuabHBIC MHOTOTPAaHHUKH 4 1
16 | Jlorapudmuueckas GpyHKIUSA 16 1
17 | BeKkTopbl B IPOCTPAHCTBE 6
18 | Tpuronomerpuueckue GOpPMYIbI 20 1
19 | Tpuronomerpuueckue ypaBHEHHS 21 1
21 | TloBTOpeHue 10 1
Hroro 175 12




ba3oBEIil ypOBEHD, S YacOB B HEAEIIO

Bcero 170 yacos

11 kaace

Ne Tema KousmmuectBo B ToM uncne
n/n 4acosB KoHTposbHbIE paboThI
1. | Tpuronomerpuueckue GpyHKIUN 18 1
2. | Merox KoOpAMHAT B TPOCTPAHCTBE 16 2
3 | IIpousBoaHas U €€ TEOMETPUIECCKUIA 20 1
CMBICIT
4 | HunuHap, KOHYC, 1Iap 18 2
5 | IlpuMeHeHune npon3BOAHOM K 15 1
UCCIIEIOBAaHUIO (DYHKIMM
6 | OO0bémBI TEn 22 1
7 | IleppooOpa3Has u UHTErpaj 11 1
8 | KomOunaropuka 9 1
10 | DrmemMeHTHI TEOPUH BEPOSTHOCTEH 8 1
12 | YpaBHeHHs U HEPaBEHCTBA C IByMS 8 1
nepeMeHHBIMHU
14 | UroroBoe moBTOpEHHE Kypca 25 2
maremaTuku 10-11 k.
Hroro 170 14
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	Содержание учебного предмета
	В 10 КЛАССЕ
	Аксиомы стереометрии и их следствия(3 ч).
	Параллельность прямых и плоскостей (17 ч).
	Перпендикулярность прямых и плоскостей (15 ч).
	Степенная функция(16 ч).
	Многогранники (14 ч).
	Показательная функция (17 ч).
	Векторы в пространстве (8 ч).
	Логарифмическая функция (17 ч).
	Повторение (5 ч).
	Тригонометрические формулы (25 ч).
	Тригонометрические уравнения (22 ч).
	Повторение (10 ч).
	11 класс
	2. Метод координат в пространстве(15 ч.)
	3. Производная и ее геометрический смысл (22 ч.)
	4. Цилиндр, конус, шар (16 ч.)
	5. Применение производной к исследованию функций (21 ч.)
	6. Объемы тел  (25 ч).
	7. Первообразная и интеграл (18 ч.)
	8. Комбинаторика (12ч.)
	9. Элементы теории вероятностей (12 ч.)
	10. Уравнения и неравенства с двумя переменными ( 15 ч.)
	11. Итоговое повторение курса математики 10-11 кл.(23 ч).
	11 класс (1)

