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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBE TpeOOBaHMN K pe3ysbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHONM MpPOrpaMMbl CpenHero oOmero oOpa3oBaHHWs W SIBJSIETCS
npunoxkenuem k. OOIT COO

ean u 3a1aun yueOHOro Kypca:
N3yuenue wmartemMaTWku Ha 0a30BOM YpOBHE cpenHero oOiiero oOpa3oBaHUs
HaNpaBJICHO HAIOCTHKEHHUE CICTYIONINX HETeH:

° (I)OpMHpOBaHI/Ie Hpe,Z[CTaBJ'IeHI/Iﬁ O MATCMATHUKE KaK YHHBCPCAJIBbHOM A3BIKC
HAayKH, CPCACTBC MOJICIINPOBAHUSA SIBJICHUM U IIpOLCCCOB, 00 nacCAX U METOJaX MaTCMAaTUKH,
° Pa3BUTUC JIOTMYCCKOr0O MBIINIJICHHA, IIPOCTPAHCTBCHHOI'O BOO6p3,)KGHI/I$I,

QITOPUTMUYECKON KyJNbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YpPOBHE, HEOOXOJIMMOM JUIs
Oyayuiei npodeccnoHaIbHON AESITETLHOCTH, a TAKXKE MOCIEAYIONIEr0 00yUYeHHs B BBICIICH
IKOJIE;

. OBJIAJICHUE MATEeMATHMYECKUMM 3HAHUSIMH W YMEHUSIMH, HEOOXOJIUMBIMHU B
MOBCEHEBHOW JKU3HM, JJI HM3yUYEHHUs IIKOJbHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH Ha
0a30BOM YpOBHE, JJIsl TIOMyUYEHHsI 00pa3oBaHUs B 00IACTAX, HE TPEOYIOMUX yIiyOIeHHOM
MaTeMaTH4YE€CKOU MOATOTOBKHU;

. BOCIIUTaHHE CPEACTBAMH MAaTEMaTUKU KyJIbTYPhl JIMYHOCTH, MOHUMAHHUS
3HaYMMOCTH MAaTeMAaTHKH I HAyYHO-TEXHUUYECKOIO NPOrpecca, OTHOLIEHUS K MaTEMAaTHKE
KaK K 4YacTH OOIIEYeIOBEYECKON KyJbTYypbl uY€pe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHS
MAaTEMaTHUKH, SBOJIOIMEA MATEMATUYECKUX UICH.

MecTo npeamera B yueOHOM ILIaHE.

CornacHo yueOHOTO TiaHa, Ha uzydeHue marematuku B 10 xmacce orBogutcs 170
4acoB M3 pacyeTa 5 4 B HENENIo, MpU 3TOM pa3JelieHHe YacoB Ha M3yuyeHHUe aireOpbl U
reoMeTpuM cienytouiee: 3 yaca B Helento aiareOpsl U 2 yaca B HEJENI0 T'€OMETPUH B
TE4YeHHUe Bcero yueOHoro rofga, utoro 102 yacoB anredpsl u 68 4acoB reOMETPHUU.

CornacHo yuyeOHOro IiaHa, Ha u3ydeHue Marematuku B 1l1kiacce orBoautcs 206
yacoB M3 pacyeTa 6 4 B HENENIO, MPU TOM pa3/eleHHe YacOB Ha M3ydeHHUE aireOpbl U
reoMeTpuu cienytomniee: 4 yaca B Henento ainreOpsl U 2 Yaca B HEJENI0 T'€OMETPUH B
TE€YEHHE BCEro y4eOHOro roja, utoro 136 yacoB anreOpbl 1 68 4acoB r€OMETPHUH.
[IpeobnamgaronumMu  GpopMaMH  TEKYIIETO  KOHTPOJISA  BBICTYNAIOT  THUCHBMEHHBIH  OMpOC
(camocTosATeNbHBIE U KOHTPOJIbHBIE Pa0OThI) M YCTHBIN (coOeceoBaHue).

N3yuenne maTeMaTHKH B CTaplIed IIKoJie Ha YIIyOJE€HHOM ypOBHE HampaBlIieHO Ha
JIOCTHIKEHHE CIEAYIOLUX Ueeil:

. dbopMupoBaHue MpeacTaBiIeHU 00 HAEsX U METOAax MaTeMaTHKH; O MaTeMaTHKe Kak
YHHUBEPCAJIbHOM SI3bIKE HAyKH, CPEACTBE MOJAEIMPOBAHUS SBJICHUM U IIPOLIECCOB;
. OBJIQJICHUE  YCTHBIM WM IHCbMEHHBIM MaTEMaTHYECKUM SA3BIKOM, MaTEeMaTUYECKUMH

3HAaHUSIMM U YMEHUSIMH, HEOOXOIUMBIMHU JUISI M3YYEHHUS IIKOJIbHBIX E€CTECTBEHHO-HAYUHBIX
TMCIMIUIMH,  JUId TIPOJOJDKEHHS 00pa3oBaHWA W OCBOEHHMS HW30paHHOW CIIEIMAIbHOCTH Ha
COBPEMEHHOM YPOBHE;
. Pa3BHUTHE JIOTHYECKOTO MBIIIICHUS, aJTOPUTMHYECKON KYyJBTYPbl, IPOCTPAHCTBEHHOTO
BOOOpaXEHUS, Pa3BUTHE MATEMAaTHUYECKOTO MBIIUICHHUS M MHTYHIIMH, TBOPYECKHX CIOCOOHOCTEH
Ha YpOBHE, HEOOXOAMMOM ISl TIPOJOJDKEHHS OOpa3oBaHUS | UL CaMOCTOSITETILHOM
NEeSITeIbHOCTH B OOJIACTM MaTeMaTWKU M €€ MpUIOXKEeHHH B Oyaymedl mnpodeccuoHanbHOM
JeITebHOCTH;
. BOCIIUTAHUE CPEACTBAMH MATEMAaTUKU KYyJbTYpbl JIMYHOCTU: 3HAKOMCTBO C MCTOpHEH
Pa3BUTHUSI MaTEeMaTHKH, 3BOJIOLMEH MaTeMaTHYECKUX HJeH, MOHNMaHHe 3HAYMMOCTH MaTeMaTHKU
JUTSL OOIIIECTBEHHOTO Mporpecca.

OcHoOBHBIE 32124 Y4eOHOT0 Kypca:



. . ®opmupoBaHue YCTOMYMBOIO  HMHTEpeca K IIpeaMeTaM  €CTECTBEHHO-
MaTEeMaTHYECKOT O LIUKJIA.
. Pa3BuTHe nccienoBaTeNbCKOM KyIbTyphl U HaBBIKOB pabOTHI 10 caMO0OpPa30BaHUIO.

IInanupyemble pe3yabTaThl OCBOCHHSI Y4eOHOro nmpeaMera: JUYHOCTHBIC, MeTallpeAMeTHbIE
U NpeIMeTHbIE Pe3y/IbTaThl.

JInuHoCTHBIE:
® cpOPMHUPOBAHHOCTh  LIEJIOCTHOTO MMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH M OOIIECTBEHHOM MPaKTUKH, OCHOBAaHHOI'O HA JIMAJIOre KyJIbTYp,
a TaKKe pa3NMYHbIX (OpM OOILIECTBEHHOI'O CO3HAHMS, OCO3HAHHE CBOET0 MecTa B
MTOJIMKYJIBTYPHOM MUDE;
® chOpPMUPOBAHHOCTh OCHOB CAMOpPA3BUTUS W CAMOBOCIHTAHHUS B COOTBETCTBUU C
o011eyeI0BeYECKUMHU LIEHHOCTAMHU U HJIealaMU TPaKJaHCKOro OOIIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOSITETTLHOM, TBOPYECKOW U OTBETCTBEHHOM EATEIHHOCTH;
® TOJIEpPAaHTHOE CO3HAHUE U MOBEJCHHUE B MOJIUKYJIHTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JUAJIOr C JPYTUMHU JIIOJAbMH, JOCTHTaTb B HEM B3aMMOINOHHUMAHMS, HAXOAWTb
oO1iye e U COTPYIHUYATD JUISl UX TOCTHKEHUS;
® HaBBIKM COTPYJHHUYECTBA CO CBEPCTHHUKAMH, AEThbMHU MIAJIIETO BO3pacTa, B3POCIBIMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HOMW, y4eOHO-HCCIIeIOBATEIHCKON, MPOSKTHON H
JIPYTUX BUAAX JEATEIbHOCTH;
® HPaBCTBEHHOE CO3HAHME U TIOBEJCHHE HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX
LICHHOCTEI;
® TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, Ha MPOTSKEHUH BCEH
KU3HU; CO3HATEJIbHOE OTHOIIEHHE K HENPEephIBHOMY OOPa30BaHUIO KaK YCIOBHIO YCIICHTHOMN
pohecCHOHANBHOM U 00IIECTBEHHON AEATEIHHOCTH;
® DOCTETUYECCKOC OTHOMICHUE K MMPY, BKIIIOYAsA ICTECTUKY 6LITa, HAy4YHOI'0O W TCEXHHUYCCKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUI;
® OCO3HaHHBIN BBHIOOP Oyaymiel mpodeccur W BO3MOXKHOCTEH pean3alui COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOIICHHE K MPOPECCHOHANBHOMN JIEATENbHOCTH KaK BO3MOXHOCTHU
y4acTUsl B PEIICHUU JHYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHATBHBIX
pooJieM.
Meranpeamernbie:
® YMEHHE CAMOCTOATEIBHO OIpENesaTh LEeNU JEATENbHOCTH U COCTABJIATH IUIAHBI
JIeATEIbHOCTH;  CAMOCTOSITEIbHO  OCYILIECTBISATh,  KOHTPOJIUPOBATH U  KOPPEKTHUPOBATH
JIeSITeNIbHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPChI JJIsl JOCTUKEHUS MOCTaBJICHHBIX LieJel U
pean3aluy IaHOB JesITeNbHOCTH; BRIOMPATh YCIICIIHBIE CTPATETUN B PA3IMYHBIX CUTYAIUsX;
® yMEHHE NPOAYKTHUBHO OOIIATbCSA UM B3aUMOJICHCTBOBaTHL B IPOLIECCE COBMECTHOM
JEeSTENIbHOCTH, YYUTHIBATh MO3UIMH JPYTUX YYACTHUKOB AESITENBHOCTH, dPPEKTUBHO pa3peuiaTh
KOHQJIUKTBI;
® BJIaJICHUE HAaBBIKAMU TI03HABATEIbHOW, Y4eOHO-MCCIENOBATENICKOW ¢ MPOEKTHOM
JIeSITeJIbHOCTH, HaBBIKAMH Pa3pelIeHHs Po0sieM; CHOCOOHOCTh UTOTOBHOCTh K CAMOCTOSATEIbHOMY
MIOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO PA3JIMYHbIX METOJIOB TO3HAHNUS;
® TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOATEIbHONW HH(POPMAIMOHHO-II03HABATEIbHON
NEeSTENbHOCTH, BKJIIOYAas yYMEHHE OpPUEHTHPOBATHCS B PA3IWYHBIX HCTOYHHKAX HH(GOpMAIIUH,
KPUTUYECKH OIICHWBATh W HWHTEPIPETUPOBATh HMHPOPMAIHIO, TMOJYyYaeMyl0 U3 Pa3IndHBIX
HMCTOYHUKOB;
® yMEHHE HCIOJIb30BaTh CPEICTBA MH(POPMAIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHH
(manee- MKT) B pemieHUd KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C
coOnrofieHeM TpeOOBaHUN 3PTOHOMUKH, TEXHUKU 0€30IaCHOCTH, FMTUEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MaCHOCTH;
® YMEHHE CaMOCTOSITEIbHO OIIEHMBATh U MPUHUMATh PELICHUS], ONPENEISIOIINE CTPATETHIO
MOBEJCHUS, C YUETOM T'PAXKIAHCKUX U HPABCTBEHHBIX LICHHOCTEH;
® BJIa/ICHUE SI3bIKOBBIMHU CPEJICTBAMHU - YMEHME $ICHO, JJOTMYHO M TOYHO H3JIaraTtbh CBOIO
TOYKY 3PEHHs], UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;



® BJIaJICHWE HAaBBIKAMHM TIO3HABATEILHOW peQIeKCMM KaK OCO3HAHUS COBEPIIIAEMBIX
JEHCTBUI W MBICIHTENBHBIX MPOIECCOB, MX PE3YJIbTaTOB M OCHOBAaHW, TPAHUI] CBOCTO 3HAHUS U
HE3HAHUs1, HOBBIX IMO3HABATENBHBIX 33/1a4 M CPEJICTB UX TOCTHKEHUSI.

npeIMeTHbIE:

¢ c(hOPMUPOBAHHOCTH TPEJCTABICHUNA O MaTeMaTHKE KaK 9acTU MHPOBOW KYJIbTYpPHI M O
MECTe MaTeMaTHKH B COBPEMEHHOW NMBWIM3AIMH, O Croco0ax ONMUCaHHWs Ha MaTeMaTHYECKOM
SI3BIKE SIBIICHUH peabHOrO MUPA;

® cOPMHPOBAHHOCTh TPEJCTABICHUNA O MATEMaTHUECKUX TOMATHAX KaK O BaXHEUIIHX
MaTEeMATHYECKUX MOJIENSIX, TO3BOJSIONINX OMKCHIBATH U M3ydaTh Pa3HbIE MPOIECCHl U SBICHHS,
MOHUMAaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOSHHSI MATEMAaTHIECKUX TEOPHIA;

® BJIQJICHUE METOJIaMU JO0Ka3aTeIbCTB W AJITOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSTH,
MPOBOJUTH TOKA3aTEIbHBIC PACCYKICHUS B X0/I€ PEIICHHUS 3a/1ay;

® BJIaJICHUE CTAHJAPTHBIMHM MPUEMAMH PEIICHUS] PallMOHATBHBIX H

UpPAIMOHATIBHBIX, TI0KA3aTENbHBIX, CTEMCHHBIX, TPUTOHOMETPUYECKHX YPaBHEHUH W
HEPABEHCTB, WX CHUCTEM; UCIOJIh30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHUCIE IS
MIOWCKA MYTH PEIICHUs U WLTFOCTPAIMY PEIICHUs] YPAaBHEHUH 1 HEPABEHCTB;

¢ c(hOPMUPOBAHHOCTh TPEJCTABICHUH 00 OCHOBHBIX TIOHATUSAX, HAEIX U METOJaX
MaTeMaTHYECKOTO aHAIIN3a;

® BJIaJICHWE OCHOBHBIMHU MOHSTUSAMU O TUIOCKMX H IMPOCTPAHCTBEHHBIX

TE€OMETPUUECKUX (UTypax, HX OCHOBHBIX CBOHCTBax; C(HOPMHUPOBAHHOCTH YMEHHS
pacmo3HaBaTh Ha YEPTEkKaxX, MOJEISIX M B PEAIbHOM MUPE T€OMETpUUYECKUE (PUTYPHI; MPUMEHEHHE
W3yUYEHHBIX CBOWCTB I€OMETPUYECKHX (PHUTYp W (OPMYN Ui pEHICHUS T€OMETPUYECKHUX 3a1ad U
3a/1a4 C MPaKTUIECKUM COJCpKAHUEM,

® c(OPMHPOBAHHOCTH MPEJCTABICHUI O TIPOIIECCaxX M SBICHHSX, MMEIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B peaTbHOM MHpPE, 00 OCHOBHBIX MOHSTHIX
DIIEMEHTAPHON TEOPHH BEPOSTHOCTEH; YMEHUI HAXOJWUTh M OLICHUBATh BEPOSTHOCTH HACTYTUICHHSI
COOBITHII B TMPOCTEHIIMX MPAKTUYECKUX CHUTYaIlUsIX U OCHOBHBIE XapaKTEPUCTHKHU CIy4YailHBIX
BEJIMYHH;

® BJIa/ICHE HABBIKAMH HCIIOH30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM MPU PEIICHUU
3ajay;

¢ c(hOpMUPOBAHHOCTH TMPEACTABICHUI 0 HEOOXOAMMOCTH JOKA3aTEebCTB MPU 0OOCHOBAHHUH
MaTeMaTHUECKUX YTBEPIKICHUN U POJIM aKCHOMATHUKHU BIIPOBEICHUH JIETYKTHBHBIX PACCyKICHUN;

¢ c(hOpMUPOBAHHOCTH MOHSATUITHOTO arapara Mo OCHOBHBIM pa3/ieliaM Kypca MaTeMaTHKH;
3HAHWI OCHOBHBIX TeopeM, (OpMYJ M YMEHHUS' WX NPHUMEHSTh;, YMEHHS JOKa3bIBaTh TEOPEMBI U
HAXOJWTh HECTaHAaPTHBIE CIIOCOOBI pEIICHHS 3a/1a4;

® cGOPMHPOBAHHOCT, YMEHUH  MOJECIMPOBATh pEANbHBIE CHUTYalldH, HCCIIE0BATh
MOCTPOCHHBIE MOJIENIN, HHTEPIPETUPOBATH MOYYCHHBIH PE3yIIbTaT;

® c(OPMHPOBAHHOCTH MPECTABICHUH 00 OCHOBHBIX MOHSATUSXMATEMATHISCKOTO aHAIHM3a U
WX CBOWCTBaX, BIAJCHHE YMEHHEM XapaKTepU30BaTh TMOBeJAeHHE (YHKIUH, HCIOIb30BaHUE
MOJTYYCHHBIX 3HAHHUU JJIs1 OMTUCAHUS U aHAIM3apealIbHBIX 3aBHCUMOCTEH;

® BIIQJICHUE YMEHHSIMH COCTaBJICHHSI BEPOSTHOCTHBIX MOENEH MO YCIOBHIO 3aJadd H
BBIYHCJICHHSI BEPOSTHOCTH HACTYIUICHUS COOBITHIA, B TOM 4HCIE C HPUMEHEHHEM (QopMys
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH; UCCICNOBAHUS CIYYalHBIX BEIUYUH
0 UX PACIpeIeTICHHIO

Conep:xxanue npeamera.
10 kiace
AureOpa u Hayaja aHAJIU3a

DYyHKUMH U TPaPUKH



Onpenenenne Qynkunu. O0nacte onpeAeneHuss M 00JacTb 3HAUEHUM (QYHKLHUU.
CrocoObl 3amaHusi (QYHKIUU. YpaBHEHUE NPSIMOW, MPOXOIAIEH uepe3 JBE TOUKH.
BeptukanpHass W ropu3OHTaJIbHAs  aCUMNOTOTHL  J[poOHO-TMHEHHBIE  (PYHKIIUU.
OmnpeneneHus NpsMol, THIEPOOIIbI, MapadboIbl U OKPYKHOCTH KaK T€OMETPUUYECKUX MECT
Touek. [lOHATHS HenpepbhIBHOCTH, MOHOTOHHOCTH U pa3pbiBa (QyHkuuu. KycouHo-
3aJlaHHbIe (PYHKIIMH.

Crenenun u KOpHH

@yHKIMA y=X" JUIsl NPOU3BOJIBHOIO HaTypaibHOro 3HaueHus 1. Cxema ['opHepa u
Teopema besy. Ilomstue kopust n-ii crenenn. ®yukums y=Vx. CsoiictBa 06paTHOI
bynkiuu. CTeneHs ¢ pallMOHAIBHBIM TTOKa3aTeIeM.

IHoka3atenbHas u Jorapupmuyeckas pyHkuuu

[lokazarenbHas ¢yHkuus. [loHATHE O CTENEHM € HPPALMOHAIBHBIM I[OKa3aTeleM.
CroiictBa u rpaduk Qynkuuu y=a* npu a>1 u 0<a<l. ToxaecTBeHHbIE NMPeOOpPa30BaHUSL
[IOKa3aTeIbHBIX BbIpakeHUM. lloka3aTenbHble ypaBHEHHs, HEPABEHCTBA U CUCTEMBI
ypaBHeHul. I[IpuMepbl skcnoHeHImanbHOro pocta. CrokHble MNpoueHThl. [loHsATHE
norapudma uucia. OcHOBHbIE cBoMcTBa Jorapudmon. Jlorapudmudeckas GyHkus, ee
cBoiictBa u rpaduk. Jlorapupmuyeckne ypaBHEHHS U HEpaBEHCTBA. |aOHIIbI
Jorapu(MOB M UX POJIb B Pa3BUTUU HAYKU U TEXHHKE.

Tpuronomerpnyeckue GyHKIMUA U UX CBOICTBA

Panunannas mepa yrna. IloHarue cuHyca, KOCHHycCa, TaHT€HCA M KOTaHreHca J00O0ro
yriaa. OO6macTh ompeAeneHUs: W OONACTh 3HAYCHUH TPUTOHOMETPUYECKHX (DYHKIIHA.
YeTHOCTh, HEYETHOCTb, NEPUOJUYHOCTh TpUTOHOMETpHUecKHX (QyHKUMH. DyHKuMH y=
sinx, y=cosx, y=tanx, y=cotx wu ux rpaduku. Dopmynabl NpUBEICHUS
TPUTOHOMETPUYECKUX  (QYHKIMHA.  3aBUCUMOCTM  MEXAY  TPUTOHOMETPHUUYECKUMU
GYHKUIMSAMUA OJHOTO M TOro ke aprymeHTa. ®opmyibl CHHYca, KOCHHYyCa M TaHT€HCa
CyMMbl M pa3HOCTU [ByX YIJIOB. TpuUroHoMeTpuyeckue (PyHKIMH ABOWHOIO yrja.
[IpeoGpazoBaHusi MpPOU3BEACHUS TPUTOHOMETPUYECKUX (YHKIMH B CyMMY M OOpaTHbBIE
npeobpazoBanus. TpuroHomerpuueckue ypaBHeHus. [loHsTHE apKcHHYyca, apKKOCHHYCA.
ApKTaHreHca 1 apkkoTaHreHca yucina. [Ipocreiinmme TpuroHoMmeTpu4ecKrie HepaBeHCTBa.

IHoBTOpEHue

Oynkuuu u rpaduku. O01acTh onpeneneHus U 006JacTb 3HaYeHUs QyHKIUH. YEeTHOCTb.
[leprogu4yHOCTh, HENPEPBIBHOCTb, BO3pacTaHue U yObiBaHue (QyHKuuU. Pemenue
HEPAaBEHCTB Ha OCHOBE CBOMCTB (pyHKimit. OOpaTuMocTh QyHKIMiA. . DyHKIUU y=Sin x, y=
Cos x, y=tanx, y=cot x.

I'paduku GyHKIMiA, conepKanux MOIyJIA. Y paBHEHUS W HEPABCHCTBA. PABHOCHIIBHOCTh
Y CJIEIOBAHUE IPH PELICHUN YPABHEHNN U HEPABECHCTB.

IT'EOMETPUSI

IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIC TIOHSATHSI CTEPEOMETPHH (TOUKA, IPsIMasi, INIOCKOCTh, MPOCTPAaHCTBO). [loHsTHE 00
aKCHOMATHYECKOM croco0e TOCTpoeHHs TreoMeTpud. llepecekarommecs, mNapauieibHble |
CKpELIMBAIOLIMECS MpsIMbIe. YTOJI MEXIy MNPSIMBIMH B IpocTpaHcTBe. lleprneHauKyIsipHOCTD
npsmelX. llapamienbHOCTs U NEPIEHAUKYIIAPHOCTD MPSMOM M IUIOCKOCTH, NIPU3HAKU M CBOMCTBA.
Teopema o Tpex mnepreHIuKyJsipax. [lepneHAUKYIIp ¥ HAKIOHHAS K IUIOCKOCTH. YTON MEXKIy
OpsIMOM ¥ IUIOCKOCThIO. [lapamienbHOCTh  IIOCKOCTEH, IEepIeHIUKYISPHOCTh IUIOCKOCTEH,
MpU3HAKU U CBOWMCTBA. JIByrpaHHbI yroJji, JUHEHHBIA yroji ABYrpaHHoro yria. PaccTostHust oT
TOYKH O IIIOCKOCTH. Paccrosume ot HpHMOﬁ J0 IINIOCKOCTH. Paccrosuaue MCXKAY HapaliCJIbHbIMU
IUIOCKOCTSIMH. PaccTosiHUE MEXKy CKPEIIUBAIOIIUMUCS TPSIMBIMH,

KoopauHaTsl 1 BEKTOPbI

JlexapToBbI KOOpAMHATHI B TpocTpaHcTBe. DopMyna paccTOSHHS MEXKIY IBYMS TOYKAMH.
YpaBHeHus: cdepbl U MMIOCKOCTH. Bekropbl. Moayns Bektopa. PaBeHcTBO BekTOpoB. ClokeHHe
BEKTOPOB M YMHOXKCHHE BEKTOpa Ha YHCIO. YTOJ MEexay Bekropamu. KoopauHaTel BeKTOpa.



CkansipHoe mpousBelieHHMEe BeKTOpoB. KoimnHeapHble BEKTOpbl. PasnoxkeHue BEKTOpa IO JIBYM
HEKOJUTMHEeapHbIM BekTopaMm. Komrmanapuble BekTOphl. PasnoskeHue mo TpeM HEKOMIUIaHapHBIM
BEKTOpaM.

11 kaace
HenpepbIBHOCTH U nipenes QyHKIUM.

HenpepbIBHOCTh (YHKLIMHU B TOUKE M Ha MPOMEXYTKe. PelieHne HepaBeHCTB METOJIOM MHTEPBAJIOB.
Touka paspeiBa. Pa3peiB ¢yHKImMu: OeckOHEUHBIH W ycTpaHuMbId. [Ipemen (yHKIMM B TOUKe.
YpaBHEHHs BEPTUKAIbHOW, TOPU30HTAIILHON U HAKIIOHHOW aCUMIITOT

OcHOBHas 1eNb: YYUTh HAaxXoOUTh MO Tpaduky OECKOHEYHbIE W YCTPaHMMBIE DPa3pBIBHI;
pacrio3HaBaTh HENpEephIBHbIC U pa3pbIBHbIC (PYHKIUH; pelIaTh HEPABEHCTBA METOIOM MHTEPBAJIOB;
YCTPaHATH Pa3pbiB (HYHKIMU B TOUKE.

IpousBoanasi pyHkuum.

Cekymiast ¥ KacarenbHas K rpaguky QyHKuu. YTi0BoH Kod(hPHUIIMEHT KacaTeabHON. Y paBHEHNE
kacatenbHOM. [lpomsBoanas u nuddepenuuan ¢yHkuuu. Bospacranue u yObiBaHue (QyHKIUU.
Teopema Jlarpanxa.

OcHoBHas 11eNb: YUUTh (HOpMyIUpPOBaATH OINpEaesieHHE KacaTelnbHOH K rpaduky (GyHKIMU B TOUKE;
CTpPOUTHh KacaTelbHyl0 K TIpaduKy (QYHKIMH M 3alUChIBaTh €€ YpaBHEHHE;, (HOpPMYIHpPOBAThH
OTIpeieIeHue TPOU3BOJHOM; JO0Ka3bIBaTh, YTO OAHA (YHKIMSA SBISETCS MPOU3BOJHOW IPYTOif;
OO0BACHATH GU3NYECKUN U T€OMETPUUECKHI CMBICI TPOU3BOIHOM; HAXOIUTh CKOPOCTh U YCKOPEHUE
NBIDKEHUS Tea 10 3aKOHY €ro JIBWKCHHUS; HAXOIUTh NPOMEXKYTKH BO3PACTaHUS W yOBIBaHUS
(GYHKIMU C MOMOIIBIO MPOU3BOIHON; (HOPMYJIUPOBATh ONPENEICHUS MaKCUMyMa U MHHHMYyMa
(GYHKIMH, SKCTpEMyMa U KPUTHUECKON TOUKU (QYHKIUU; HAXOAUTh TOUKH MaKCUMyMa U MUHUMYMa
C MOMOUIbIO MPOU3BOJHON; MPOBOJAUTH HCCIIEAOBaHUE (DYHKIMM C MOMOIIBIO IPOM3BOJHON U
CTPOUTH ee rpaduk

Texnuka quddepeHupoBaHus.

[TpousBoHast cyMMbl, pou3BeneHust U yacTHoro. IIpousBoaHas crnoxxHoW QyHKIuM . POpMyIIbI
MPOM3BOJIHBIX OCHOBHBIX (pyHKIMA. Omnpenenenue uncia e. Hanbosnplee 1 HauMeHblIee 3HAYCHHS
¢ynkuuu. Bropas npousBoHast.

OcHOBHas 11e7b: YYUTh (POPMYJIMPOBATh M MPUMEHAThH IPABUIIa HAX0XKICHHUS IPOU3BOAHOM CyMMBI,
IPOM3BE/IECHUS, YACTHOTO, CTEIIEHU; BEIBOJUTH (POPMYITy POU3BOAHON CyMMBbI (DYHKIIMH, HAXOIUTh
NPOM3BOJIHYI0 (YHKIIMU B TOYKE; COCTABIATh ypaBHEHME KacaTelbHOM K rpaguky (YHKIUU B
TOYKE; pelaTh 3aJa4d ¢ (U3MUECKUM COJEpKAHUEM; HAXOIUTh MPOMEXYTKH MOHOTOHHOCTH M
OKCTpEMYMBI (YHKLHMH;; peliaTh 3aJauyd C TMPAKTHUYECKUM, T€OMETPUYECKHUM U (PU3MYeCKHM
COJIepKaHUEM Ha HaXOKJeHUE HauOOJbIINX U HAUMEHBIINX 3HAYCHUH.

HNuTterpan u nepsoodpasnas.

IInomane xkpuBonuHeiHOW Tpanenuu. MHTerpansHas cymma. HMHrerpan.. ®opmyna HerotoHa-
Jletioanma. dopmyna oObema Tenma BpamieHUs. [ €OMETpUYECKHH W MEXaHWYECKHUW CMBICHT
unterpana. [leppoobpasnas. UurerpupoBanne. OCHOBHOE CBOMCTBO nepBooOpa3HbIx. [IpocTeiinue
IpaBUJIa HAXOXKJEHUs IepBOOOpa3HbIX. Tabauia nepBooOpa3HbIX OCHOBHBIX (DYHKIUH.



OcHoBHas 1eNb: y4uTh (POPMYJIMPOBATH OMpeseNeHre MepBooOpa3sHoi (YyHKUMHU; MO Trpaduky
epBOOOPa3HO CTPOUTHh caMy (PyHKIMIO; (GOPMYIMPOBATH U JOKA3bIBaTh MPOCTEUIIME IMpaBHUiIa
HAXOXKJICHUS TEepBOOOpa3sHON (YHKIMHU; TIOJNB30BAThCA TaONHICH TMEPBOOOPA3HBIX OCHOBHBIX
(GYHKUIMH TpU pelIeHnu 3ajad; HaXOJUTh B MPOCTEHIINX CIy4asX Bce MepBOOOpasHble (YyHKIHMHU;
NPUMEHSTh WHTETPajbl Uil HAXOXKACHUS IUIOIAJAM KPUBOJMHEWHOW Tpamenuu, oObema Tena
BpallleHHs; peliaTb C MOMOINBI0 HHTErpaJioB 3aaud MPAKTUUYECKOT0, T'€OMETPHUYECKOrO U
($U3NYECKOr0 COAEepHKAHMUSL.

YpaBHeHUsl, HePABEHCTBA M UX CHCTEMbI

Kopens Muorounena. Cxema I'opuepa. Teopema besy u cneacrtBue u3 Hee. PaBHOCHIBHOCTB U
CJI€I0BAHME YPAaBHEHHM M HEPABEHCTB. [PUTOHOMETPUYECKHE W PALMOHAIBbHBIE YPaBHEHUS.
HpparmonansHble ypaBHEHUsI U HepaBeHCTBAa. [lokaszarenbHble, TOrapuMUUECKHE YpaBHEHUS
U HEpaBEHCTBA. YpaBHEHHUS ¢ MOJyJieM. PaBHOCHUIbHBIE U HEPaBHOCHUJIbHBIE MPEeoOpa3oBaHuUs
CHUCTEM ypaBHEHUH U HepaBeHCTB. OJHOPOAHBIE U CHMMETPUYECKUE CUCTEMbl YPABHEHUH.

Meroapl pelieHus CHCTEMbl ypaBHEHUH:  TOJICTAHOBKH, CIIOKCHHS, 3aMEHa IePEMEHHBIX,
YMHOKEHUE WM JIeJIEHUE OJIHOTO YpaBHEHHUS CUCTEMbl Ha JApyroe.YpaBHEHHS U HEpaBEHCTBA C
apaMeTpPOM.

OcHOBHas 1eJb: YYUTh peliaTth W OQOPMIISTH PEIICHHs YpaBHEHHH W HEPABEHCTB, pasiNyaTh
pPaBHOCHUJIbHBIE M HEPABHOCWIbHBIE IPEe0Opa30BaHUSl YPAaBHEHUHW M HEPABEHCTB; IPUMEHSATh
CrocoObl TPYNIHPOBKM U 3aMEHbl MEPEMEHHBIX MPHU PELICHUHM YpaBHEHHI; pemiatb BO3BPATHBIE
YpaBHEHHUS; MCMOJIb30BaTh MPUEMbl M0J00pa KOpPHEHW, CBSI3aHHBIE C OrPAHUYEHHOCTBIO,
BO3pacTaHueM U yObIBaHHEM (DyHKLUH.

BeposiTHOCTB M CTATHCTHKA.

@dopMyna BEpOSTHOCTH. YcCJOBHAas BeposTHOCTh. CyMMma coObITHHA. BeposTHOCTh CyMMBI
HECOBMECTHBIX COOBITUH. BeposTHOCTh mpou3BeleHHs] He3aBUCUMBIX  coObiTuil. CpenHee
apupMeTHyecKkoe, MenuaHa W MoAa psna. Jlucmepcus 4yMciIoBOro psija. Marematudeckoe
OKU/IaHue

OcHoBHasi 1edb: YYUTh NPUBOAUTH MPHUMEPHl MPOTHUBOMOIOKHBIX COOBITHH, 3aBHCUMBIX U
HE3aBUCUMBIX COOBITMH; WCIONB30BaTh TMPU PEIIEHWH 33aJad  CBOMCTBA BEPOSITHOCTEH
MPOTUBOMOJIOXKHBIX COOBITUN; 3amUChIBaTh (OPMYIBI BEPOSTHOCTH CYMMBI U TIPOU3BEICHUS
coOBITHIf; pemiaTh 3aJjaud Ha BBIYUCIIEHHE BEPOSITHOCTH CYMMBI W IPOU3BEACHUS COOBITHH.
HAXOAWThH CpeiHee apuMeTuyecKoe, MeMaHy U MOy YHCIOBBIX PSIOB.

KoMmmiekcHble uncJia.

dopmyna KopHel KyOmdeckoro ypaBHeHHs. PerneHne ypaBHeHM BhIcIINX creneHed. dopmyra
Kappmana s pemenus kyouueckux ypaBHeHWil. IloHsTue komiuiekcHOro uucia. MHumas u
JeficTBUTENbHAs YacTU KoMIUIeKcHOro uucia. ComnpsbkeHHble KOMIUIEKCHbIe uucia. PaBeHcTBO
KOMIUIEKCHBIX uucesl. ApupMeTHdecKre IeHCTBHUS ¢ KOMIUIEKCHBIMU YHCJIAaMH B alareOpandecKou
dopme. OcHoBHasg Teopema anreOpsl. HepaspemmmocTs ypaBHEHUH BbIIIE HATOW CTENEHH B
paguKanax.

OcHoBHas 1enb: pemarb KyOuueckue ypaBHeHus 1o ¢opmyne Kapmana; y4uTh HaxoIuTh
KOMIIJIEKCHBIE KOPHU KBAJPATHBIX YPaBHEHUM; IIOKA3bIBaTh BBIIIOJHHUMOCTb TeOpeMbl Buera s



KOMIUIEKCHBIX KOPHEH KBaJpaTHOTO YpPaBHEHUs;, BBINOJIHATH apu(METHYECKHE JEHCTBUS C
KOMILJICKCHBIMH YUCIIaMH, 33JJaHHBIMU B aJireOpandeckoit popme.

O0o001marniee NOBTOpeHHUeE.

OcHoBHasl 11€7Ib: CUCTEMAaTU3UPOBATh 3HAHMSI, yMEHHS YU-cs 10 TeMaM, u3ydyeHHbIM 10-11 kiaccax.

I'EOMETPUA

MHororpaHHuKH

Bepuunbl, peGpa, rpaHu MHororpaHHuka. PazBepTka. MHororpaHsble yribl. Beimykibie
MHororpanHuku. [Ipusma, ee ocHoBaHus1, O0KOBBIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [Ipsmas u
HakioHHas npusMma. [IpaBunbHas npusma. [lapamnenenunen. Ky6. Ilupammna, ee ocHoBaHue,
OokoBbIE pedpa, BbICOTA, OOKOBasi OBEPXHOCTh. TpeyrosbHas nupamuia. [lpaBuibHas nupamuia.
VYceuennas nupamuja. [IoHsTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpaIbHAas, OCeBast, 3epKajibHas).
Ceuenust MHororpanHukoB. [loctpoenue ceuenuil. [lpeacraBienne o npaBUIbHBIX MHOTOTPAHHUKAX
(TeTpasap, Ky0, OKTa’p, JOAEKAdIP U UKOCAIP).

TeJsia 1 MOBEepPXHOCTH BpaleHUs

Humuaap u koHyc. YcedeHHBbIH KoHyC. (OCHOBaHWE, BBICOTA, OOKOBasi IMOBEPXHOCTb,
oOpazytomasi, pazBeprka. OceBble CEYEHUSI U CEUeHHMs, mapayieabHble ocHoBaHMI0. Llap u cdepa,
ux cedenus. KacartenpHas miockocth K cdepe. Cdepa, BnuMcaHHass B MHOTIOIpaHHHK, cdepa,
ONMCaHHAasl OKOJIO MHOIOI'PaHHUKA.

O0beMblI TeJ1 U IVIOIAAH X IIOBEPXHOCTEH

[Tousatne 06 o0beme Tena. OTHOIMIEHHE 00BEMOB MOAO00HBIX Ten. Dopmyinbl oObemMa KyOa,
napajuienenumneaa, npusmbl, mwmHApa. dopmynsl odbema mnupamMuibsl U KoHyca. Dopmyiibl
IUIOIA/I TIOBEPXHOCTU LIWJIMHIPA U KOHyca. PopMyiibl 00beMa 1mapa 1 IIoIaan cepsl.

Temamuueckoe naarnupoeéanue

10 KJIACC
KonunuectBo
4acoB
No
pasnena | HaumeHoBaHue pa3zienoB U TeM
/ TeMBI Bcero
Auredpa
1. [ToBTOpEeHMe 3
2 @OyHKIMU U TpadUKu 17
3 CreneHu 1 KOpHU 14
4 [TokazaTenbHas u orapudmudeckas QyHKIUS 17
5 Tpuronomerpuueckue GyHKIUU U UX CBOMCTBA 39
6 [ToBTOpeHue 12
I'eomerpus
1 BBenenne. AKCHOMBI CTEPEOMETPUH U UX CIIEACTBUS 5
2 [TapannenbHOCTh NPSIMBIX U TNIOCKOCTEH 19
3 [TepieHAMKYASAPHOCTH NPAMBIX U IIOCKOCTEHN 20
4 MHororpaHHuKu 15




5 BexTops! B IpocTpaHcTBE 8
6 [ToBTOpEHME Kypca reoMeTpuu 1
Bcero 170




11 KJIIACC

KonunuectBo
4acoB
Ne
pasnena | HaumenoBaHue pa3aenoB v TeM
/ TeMBI Bcero
Auredpa
1 HenpepriBHOCTD U nipezien QyHKIUU. 13
2 [TpousBoaHas GyHKIHH. 15
3 Texnuka nudpepeHpoBaHus. 29
4 WuTterpan u nepBooOpazHasi. 11
5 VYpaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI 30
6 BeposiTHOCTB M cTaTuCcTHKA 9
7 Kommiekchsie uucna. 11
8 O6o0mmaroriee MOBTOPEHHE. 14
I'eomerpust
1 Meroasl KOOpIAUHAT B IIPOCTPAHCTBE 16
2 Hunuuap, KOHyC U map 15
3 OOBembl TEN 22
4 IToBTOpEHME KypCa CTEpEOMETPUA 15
Bcero 204
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	Основная цель: учить решать и оформлять решения уравнений и неравенств, различать равносильные и неравносильные преобразования уравнений и неравенств; применять способы группировки и замены переменных при решении уравнений; решать возвратные уравнения; использовать приемы подбора корней, связанные с ограниченностью, возрастанием и убыванием функций.

