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1. HACIIOPT PABOYEWM IMPOI'PAMMBI YUYEBHOM JJUCHUILJINHBI
«MarTemaTuka» (BKJIKOYAs aJredpy M Ha4ajia MaTeMaTHYeCKOI0 aHAJIN3a, TeOMEeTPHIO)

1.1. IIpo¢uib, HANPABJIECHHOCTH
TEXHUYECKUU

1.2. Ilnanupyemblie pe3yJabTaTbl 0OCBOCHHS AUCHUIIINHbI:

OcBoenue conepxanusi yueOHoM nucuuriinibel «MaTteMaTukay (BKJIO4Yas ajaredpy u
HAYaJa MATEMATHYECKOT0 AaHAJIN3a, T€eOMeTPHUI0) 00ECIIEYNBACT JOCTIKEHUE CTYICHTAMH
CIIEAYIOIIUX PE3YyJIbTATOB:

* INYHOCTHBIX:

—— ¢(hopMHPOBAHHOCTH MPECTABICHUN O MaTEMaTHKE KaK YHUBEPCAILHOM S3bIKE HAYKH,
CPEACTBE MOAECIUPOBAHUS ABICHUM U ITPOLIECCOB, UAEAX U METOJAX MATEMATHKU;

—— NOHUMAaHHE 3HAYMMOCTHA MATEMATUKH JJIsI HAYYHO-TEXHUYECKOTO Iporpecca,
c(OpMHPOBAHHOCTh OTHOUIEHUSI K MATEMATHKE KaK K 4YaCTH O0IIEUETI0OBEYECKOM KYJIbTYPhI
yepe3 3HaKOMCTBO C UCTOPUEHN PAa3BUTHUS MATEMATUKH, YBOJFOLMEN MATEMAaTUYECKUX UIEH;
—— pa3BUTHE JIOTUYECKOT0 MBILIEHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHHMS,
QITOPUTMHUYECKON KYJIBTYPbl, KpUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOIUMOM JIsI
Oynyiiel mpoecCuoHAIbHON AeSTENbHOCTH, AJI MPOJAOKEHHS 00pa3oBaHus U
caMmo00pa3oBaHus;

—— OBJIQJICHUE MATEMATUYCCKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOIMMBIMU B TMOBCETHEBHON
KU3HU, JJI1 OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYUYHbIX JUCLMUIUIMH U TUCUUILIAH
poecCHOoHaNbHOTO IUKJIIA, IS MOy4YeHUs: 00pa30BaHUs B 001aCTIX HE TPEOYIOMUX
yTIyOJIEHHON MaTeMaTUYECKOM MOTOTOBKH;

—— FOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YKCJIE CaMOOOpa30BaHHIO, HA
IPOTSKEHUH BCEH KU3HU; CO3HATEILHOE OTHOIICHHE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK
YCJOBHIO YCIEIHON MPodhecCUOHAIBHON U 00IIECTBEHHOMN A TEIbHOCTH;

—— FOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUECKOW U OTBETCTBEHHOMN
JEATEIIbHOCTH;

—— FOTOBHOCTb K KOJJIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIe10BATENbCKON, TPOESKTHOM U
JIPYTUX BUJIAX NEATEIbHOCTH;

—— OTHOIIIEHHE K MPO(HeCcCCUOHATBLHON IeATeTbHOCTH KaK BO3MOXKHOCTH y4acTUs B PELICHUU
JUYHBIX, O0IIECTBEHHBIX, TOCYTIAPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MTPOOJIEM;

* MeTanpeAMeTHbIX:

—— YMEHHE CaMOCTOSITEIIBHO ONPEAEIISTh LENIH AEATEIbHOCTH U COCTABIIATH IJIAHbI
JEATENBHOCTH; CAMOCTOSITEIIBHO OCYILECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NEATEIbHOCTD; UCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI I JOCTUKEHHUSI ITOCTABIECHHBIX
1eJel U peanu3aluy IIaHOB AeSTeIbHOCTH; BBIOUPATh YCIICIIHbIE CTPATETUU B PA3JIMUHbBIX
CUTYyalUsIX;

—— YMEHHE MPOJAYKTUBHO O0IATHCS U B3aUMOJEICTBOBATh B MPOLIECCE COBMECTHOM
NEATEeIbHOCTH, YUYUTHIBATD MO3UIIUU JPYTUX YUACTHUKOB AEITEIHHOCTH, 3 ()EKTUBHO
paspeiarb KOH(MIUKTHI,



—— BJIaJICHUE HAaBBIKAMH TIO3HABATEILHOM, YIEOHO-UCCIIENOBATEILCKON U TPOCKTHOM
NeSATEeTFHOCTH, HABBIKAMH Pa3pelieHus mpo0aeM; CTOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY MOUCKY METOJOB PELICHUS ITPAKTUYECKUX 3a7a4, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

—— TOTOBHOCTb U CLIOCOOHOCTb K CaMOCTOSITEIbHON NH(POPMAIIMOHHO-TT03HABATEIILHOM
JEATEINBHOCTH, BKIIFOYasi YMEHUE OPUEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX
uH(pOpMaIUHU, KPUTUUYECKH OLICHUBATh U UHTEPIPETUPOBATH HHPOPMALINIO, TOTYyYaAEMYIO U3
PAa3IMYHBIX UCTOYHUKOB;

—— BJIAJICHUE A3BIKOBBIMU CPEICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO U3J1ararh

CBOIO TOYKY 3PEHUs, UCITOIb30BaTh aJICKBATHBIC SI3bIKOBBIC CPEJICTBA;

—— BJIaJICHUE HABBIKAMH MO3HABATEIHLHON pedIeKCHH KaKk OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUM U MBICIIUTEIIBHBIX NPOLIECCOB, NX PE3YJIbTaTOB U OCHOBAHUM, IPAHULI

CBOETO 3HAHUS U HE3HAHUS, HOBBIX MO3HABATENIBHBIX 3a/1a4 U CPEJICTB JJIsl UX JOCTHKCHUS,
—— IEJICYCTPEMIICHHOCTh B TIOMCKAX M MPUHATHH PEIICHUH, COOOPa3UTEILHOCTh U
WHTYULINS], Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh BOCIIPUHUMATH
KpacoTy Y TapMOHUIO MUPA;

* IpeAMETHBIX:

— c(OpMUPOBAHHOCTD MPEJICTABICHUN O MaTEMATUKE KaK YaCTH MUPOBOM KYJIbTYPBI

Y MECTE MaTEMaTUKHU B COBPEMEHHOM ITUBUIIU3ALIMH, CTIOCO0AX ONMMUCAHUS SIBJICHUHN
pEAIIbHOTO MUPa HA MATEMATUYECKOM SI3BIKE;

— c(pOPMUPOBAHHOCTH MPEJCTABICHUN O MATEMATHUYECKUX MOHATUAX KaK BaXKHEHIIINX
MAaTEMaTHYECKUX MOJAENAX, TO3BOJISIFOIIMX OMUCHIBATH U U3y4aTh Pa3HbIE ITPOLECCHI U
SIBJICHUS]; [IOHUMAHHUE BO3MOXHOCTH AKCUOMAaTHYECKOTO TOCTPOEHUSI MATEMAaTHUECKUX
TEOPHU;

—— BJIQJICHUE METOJAMU JI0KA3aTEIbCTB U aJITOPUTMOB PELICHUSI, YMEHUE UX IPUMEHSTD,
MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKACHHS B XOJ€ PEUICHUS 3a1a4;

—— BJIAJICHUE CTAaHJAPTHBIMHU IPUEMAMU PEIICHUS PALIMOHAIBHBIX U UPPALMOHAIBHBIX,
MMOKA3aTENbHbIX, CTEIICHHBIX, TPUTOHOMETPUYECKHUX YPABHEHU U HEPABEHCTB, UX CUCTEM;
HCI0JIb30BaHME T'OTOBBIX KOMITBIOTEPHBIX MTPOrPaMM, B TOM YHUCIIE JJIsl [IOUCKA MMy TH
pELICHUS U WLTIOCTPALIMU PELICHUS] YPABHEHUN U HEPABEHCTB;

—— c(hOpMUPOBAHHOCTD MPEJICTABICHUN 00 OCHOBHBIX MOHATUSIX MATEMATUYECKOTO
aHaJM3a U UX CBOMCTBAX, BJIa/ICHHE YMEHUEM XapaKTEePU30BaTh MOBEACHUE QYHKIIUM,
VCII0JIb30BaHME IOJIYYEHHBIX 3HAHUH U1l ONIMCAHUS U aHAJIM3a PeajlbHbIX
3aBUCUMOCTEH;

—— BJIAJICHUE OCHOBHBIMH MOHATHUSIMH O IUIOCKUX U POCTPAHCTBEHHBIX T€OMETPUUYECKUX
dburypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH YMEHHUSI PACIIO3HABATH
reoMeTpudeckue GUrypsl Ha YepTexKax, MOACIAX U B PEAIbHOM MUPE; TPUMEHEHUE
M3YYEHHBIX CBOMCTB Fr€OMETpUUYECKUX GUTYp U HOpMYIT ISl PEIICHUS

r€OMETPUYECKHX 33/]1a4 U 337a4 C MMPAKTUYECKUM COJICPKAaHUEM;

—— c(pOpPMUPOBAHHOCTH MPECTABICHUHN O MPOIIECCaX U SIBICHUSX, UMEIOIUX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MUDE,
OCHOBHBIX IOHATHUAX DJIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOAUTh U
OLICHUBATh BEPOSITHOCTU HACTYILJICHUS COOBITUHN B MPOCTEUIINX MTPAKTUUECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaHBIX BEIUYMH;



1.3. ®opmupoBaHNe BAPMATHUBHOI YacTH

1.4. YcaoBus peanu3anuu nmporpamMmmsbl IMCHUIIIINHBI

1.4.1. YuyeOHO-MeTOAMYECKOE U MATEPHAIBLHO-TEXHHYECKOE O0ecleYeHue MporpamMmabl
Y4eOHOM TUCUMILIIMHBI
OcBoeHue mporpamMmbl y4eOHOU TUCHHUITTMHBI «Marematukay (BKJIO4as aiareOpy v Hauaja
MaTEMaTUYECKOI0 aHajnu3a; FTEOMETPUIO) OcyliecTBiseTcs B kabunere Ne 22 «Maremartukay
(BxITIOUAs anreOpy U Hayaia MaTeMaTHYeCKOTO aHalln3a; TEOMETPHIO).
[Tomemenne kabuHeTa yAOBIETBOPSET TpeOoBaHUsIM (CaHUTAPHO-IMUIEMUOTOTHIECKUX
npasui 1 HopMaTuBOB (CanlluH 2.4.2 No 178-02) u ocHaiieHO THIOBBIM 00OPYIOBAHUEM:
CHEIMATU3UPOBAHHON y4eOHOM MeOenpl0 M CpencTBaMu OO0y4YeHHs, AOCTATOYHBIMU TSt
BBIIIOJIHEHUS TPEOOBAHUI K YPOBHIO MOJATOTOBKH 00YYarOIIUXCS.
B cocTtaB yueOHO-METOIMYECKOTO U MaTEePUATBbHO-TEXHUUECKOTO 00eCIeUeHUs MPOTrPaMMBbl
y4eOHOM aucuuIuinHbl «MaremaTukay (BKJIO4ash anreOpy M Hayajga MaTeMaTU4eCcKoro
aHaJIM3a; TEOMETPUIO) BXOJIST:

¢ y4eOHO-METOJUYECKHI KOMIUIEKC MpenogaBaTes;

¢ HaIJISIIHBIC TOCOOUS;

o OubMUOTEYHBIN (HOH/I.
B OuGnuorteunwrii GoHA BXOAAT y4eOHMKH, ydeOHO-MeToauueckue KoMiuiekTel (YMK),
oOecreynBaroIIe OCBOCHHE y4eOHOW nucuuiuinHbl «MaTtemaTukay (BKIOYash anredpy H
HayaJla MaTeMaTUYeCKOr0 aHalin3a; TeOMETPHIO), PEKOMEHIOBAHHBIE WIIA JOMYIIEHHBIC IS
UCIIOJIb30BAaHUSI B MPOQPECCHOHAIBHBIX 00pa30BaTENbHBIX OpPTaHU3ANMIX, PEaTU3YIOIIUX
00pa3zoBaTeIbHYIO MPOrpaMMy CpeaHEro o0Iero oopa3zoBanus B npeaenax ocBoeHus OITOI
CIIO na 6a3e 0CHOBHOTO 00IIeTO 0Opa30BaHUS.

1.4.2. UndopMmannonHoe odecnevyenue o0yueHust
OCHOBHBIE HCTOYHUKH:
1. AnreOpa u Hauana aHanuza, 10-11, yuebnuk. A.I'.MopkoBuu.

2. AunreGpa u Havana ananu3a, 10-11, 3agaunuk. A.I'.MopakoBuy.
3. T'eometpus, 10-11. JI.C. AtanacsH.

JlononHuTEIbHBIE UICTOYHUKHU:
1. COoopHUK TpeHAKEPOB.
2. bypmuctposa T.A. I'eomerpus. 10 - 11 kmaccel. [IporpamMmmsr 001eo6pa3zoBaTeIbHBIX
yupexaenuil. M., «IIpocsemenue», 2009.
3. Hopodeer I'. B. m ap. Ormenka kadecTBa MOATOTOBKH BBIMYCKHUKOB CpETHEH
(moHOM) mKobI Mo MaTematuke. M., «dpoda», 2002.
4. denepanbHbli KOMIOHEHT FOCYJaPCTBEHHOTO CTaHAApTa CPEJHEro (ITOJIHOT0) 00IIEero
oOpa3oBaHus 1o matematuke //«BectHuk oopazoBanus» -2004 - Ne 14 - ¢.107-119.
CD «IC: lIkona. Marematuka.l Ipaktuxkym» ;
CD «AJII'EBPA u nauana ananuza,10-11»;
7. CD «OrtkpbiTag MaremMaTukay.

ARG



HNuTeprer-pecypcesr:
1.MunucrepctBo oOpazoBanust PD: http://www .edu.ru/.
2.TectupoBanue online: 5-11 kmaccer: http://www.kokch.kts.ru/cdo/.
3.Ilegaroruueckast MacTepckasi, ypoku B IHTEpHET 1 MHOTOE JIpyroe:
http://teacher.fio.ru; nsportal.ru; nikiira.jimdo.com.

4.ITyreBomutens «B Mupe Haykw» IJ1s LIKOJILHUKOB: http://www.uic.ssu.samara.ru/--nauka/.



2. Coaepxanue y4yeOHoM AucHUIINHBI «MaTteMaTrkay (BKJIIOUYas anreOpy W Havaaa MaTeMaTHYECKOTO aHAIIN3a; TEOMETPHIO)

Kou-o ®opma OcHoBHBbIE BHAbI Y4eOHOI 1eITeJIbHOCTH
Ne 4acoB P
n/ Tembl U conep:xanue (ayn+ Opraﬂg At
I cpet yebHBIX
KOHC) 3aHATHH]
KYPC1
Beenenue 2+1 dpouTanpHas O3HaKOMJICHHE C POJIBI0 MATEMAaTHKH B HayKe, TEXHUKE, JKOHOMUKE,
1 CamocTosiTeJbHAsE Pat0Ta 00y YAIOIMXCH: WH(POPMAMOHHBIX TEXHOIOTUAX U MPAKTHUECKON AEATEIEHOCTH.
Pedepat cpok ucronHenns 10 10 nexabpsi: O3HaKOMIICHHE C LEISIMU M 331a4aM¥ U3y4YeHUs] MaTEMaTHKHU IIPH OCBOCHHUU
Tepeuenns pedepatos 3anans B YMK B paznene CPC npogpeccnii CI1O u cneumansrocreii CI10
2 Bxoanasi kOHTpoJIbHAsA padoTa 2 BrimonHeHne BXOIHOIM KOHTPOJIBEHON PaOOTHL
Paznen 1: Pa3zBuTue NOHATHUS O YHUCIE 10+5 ®poHTaNIbHAA Brmonaenne apudMeTnaeckux AeWCTBUI HaJ YHCIaMH, COYeTasi yCTHBIE U
Ienble u panuoHanbHble Yyucia. J[elcTBUTENbHbBIE YACTIA I'pynnosas MUCHEMEHHBIE TIPUEMBI.
[TpubamKeHHbIE BEIYUCICHUS. [Tapnas Haxoxnenne npuOIMKeHHBIX 3HaU€HUH BEJTMYMH U NOTPEIIHOCTEH BEIYUCIICHUN
3 [TpubamKeHHOe 3HaYeHHEe BETMYMHBI U TOTPEITHOCTH TPHOIMKEHHUH. WunuBunyansHas | (aOCOIIOTHOM M OTHOCHUTENBHOM); CPAaBHEHNE YHCIOBBIX
KommiekcHple ucna BEIpakeHUH. HaxoxxeHne ommooK B mpeoOpa30BaHUsIX U BRIYHACICHUSIX
KonTtpoabsHnas padora Ne 1 no Teme «Pa3BuTue NOHATUS 0 YHCIIE».
CamocTosiTeJibHasi padoTa 00y4aIOUIUXCS:
Pa3nen 2: Kopuu, cTenenu u jiorapugpmobi 26+16+2 ®ponTanbHas O3HaKOMJIEHHUE C MOHSATUEM KOPHS #-U CTENEHU, CBOMCTBAMU PAJUKAIOB U
[TonsTiie KOpHS N — OH CTENIEHU I'pynmoast [paBUJIaMU CpaBHEHUsI KOpHE. DopMyIHpOBaHUE ONPEAEIICHUS KOPHS U
CBoMiCTBa KOPHS N — OM CTETIEHU [MapHas CBOMCTB KOpHEH. Brluncienne u cpaBHEHNE KOPHEH, BBIIIOJIHEHNE IPUKUIKH
[Ipeobpa3oBanue BEIpaXECHUH, CONEPKAIINX PATUKAIIBI WunuBuayansHas | 3HaueHus KopHs. [IpeoOpasoBanyie YMCIIOBBIX M OyKBEHHBIX BBIDAKEHHUIA,
O0600611eHIEe TOHATHS O TIOKa3aTelie CTEIICHN COJIepIKallluX paJiuKalibl. BeInoiHeHHe pacueToB 1o (Gopmyliam, CoaepKaium
[Mousitue norapudma paanKaisl, OCYIIECTBIISAA HEOOX0IMMBIE TIOACTAHOBKH U MMPe0Opa30BaHuUI.
CaoiicTBa jjorapumMoB OnpeneneHyre paBHOCUIBHOCTH BBIpaAKEHHUM ¢ paauKagamMu. Pemenue
Jlorapupmuyeckne ypaBHEHHs HppaIoOHAIBHBIX ypaBHEeHUH. O3HAKOMIIEHHUE C TIOHATHEM CTETIEHH C
4 Jlorapudmuueckue HepaBeHCTBA JIEUCTBUTENBHBIM MOKa3zaresieM. Haxox1eHne 3Ha4YeHUI CTENEeH!, UCII0Nb3Ys
[Tepexo kK HOBOMY OCHOBaHHIO JIOTapudma IIpY HE0OXOIMMOCTH HHCTPYMEHTAJIbHBIE CPECTBA. 3allChIBAHNE KOPHS /-i
KountpouabHast padora Ne 2 o teme «KopHu, cTeneHu u jorapupmbi». CTEITICHU B BHJIC CTEIICHU C IPOOHBIM MOKa3aTeieM U Hao0O0poT.
CamocTosTeIbHasi padoTa 00y4aloMXcs: DopMyIHpPOBaHUE CBOMCTB CTeNeHel. Brluncnenue creneHe ¢ paloHalIbHbIM
MTOKa3aTeJieM, BHIITOTHEHHE IPUKUIKN 3HAYCHHS CTETICHH, CPAaBHEHHE CTEIICHEH.
[IpeobpazoBaHue YUCTOBBIX U OYKBEHHBIX BBIPKEHHH, COACPIKAIINX CTEIICHU,
MIpUMEHSIS CBOMCTBA. Perienne nokazarenbHbIX YPAaBHEHUN.




Pasjen 3: TIpsiMble M IVIOCKOCTH B IIPOCTPAHCTBE 20+12 ®dpoHTANTBHAS DopMyITHPOBKA U IPUBEICHUE JOKA3aTENbCTB IPU3HAKOB B3aMMHOTO
[MapajienbHbIe MPAMBIE B IPOCTPAHCTBE I'pynmosas pacmonoKeHus MPSIMBIX U IJII0CKOCcTel. Pacrio3HaBaHue Ha YepTexax U MOJCIIIX
[NapannensHOCTh MPSAMOM U IJIOCKOCTH [TapHuas Pa3IMYHBIX CIIy4aeB B3aUMHOI'O PACIIOJIOAKEHUS MPSAMBIX U INIOCKOCTEH,
CkpeluBaroImuecst IpsiMble WnauBuayanbHas | apryMEHTHPOBAHUE CBOMX CYXKICHHH.
Vbl ¢ coHanpaBIeHHBIMA CTOPOHAMMU. DopmyMpoBaHUE ONPENEICHNUN, TPU3HAKOB U CBOMCTB MapajuIeNIbHbIX U
Vros MeKIy NpsMbIMHA HNEPIEHAUKYJIAPHBIX INIOCKOCTEN, ABYTPAHHBIX U TUHEHHBIX YIJIOB.
[NapaniensHbIe TIOCKOCTH. BeinonHeHne nocTpoeHust yIrioB MEeKAY NPsSMBIMU, IIPSIMOI U INIOCKOCTbIO,
CRoiicTBa MapaIUIENBHBIX TUIOCKOCTER MEX]y IUIOCKOCTSIMU 10 OMMCAHUIO U PACIIO3HABAHUE UX HA MOJAETX.
[MapannenbHble TpsSMbIE, TIEPIICHANKYISPHbIE K IIOCKOCTH. [IpumeHeHre NPU3HAKOB U CBOMCTB PACOIOXKEHUS NPSMBIX U IUNIOCKOCTEN MTPU
[Mpu3sHaK nepreHANKYISIPHOCTH TPSIMOH U TNIOCKOCTH peLIeHn  3aad.
Teopema 0 TPSIMOiA, TIEPIICHANKYIISIPHO#M K TIIOCKOCTH. N3obpakeHne Ha pUCYHKAX U KOHCTPYHPOBAHUE HA MOJIEIISAX MEPIICHANKYIIIPOB
PaccTosiHIE OT TOYKH J10 IIIOCKOCTH 1 HAKJIOHHBIX K IIOCKOCTH, IIPSIMBIX, TAPAIICIFHBIX IUIOCKOCTEH, YTII0OB MEXKIY
Teopema 0 Tpex MEPIEHANKYJIISIPaxX MIPSIMOI U TUTOCKOCTBIO M 00OCHOBAHKE TIOCTPOCHHUSI.
Yron Mexmay IpsIMOi U INIOCKOCTBIO Pemrenue 3a1a4 Ha BBIYMCICHUE T€OMETPUYECKUX BeJTHMUMH. ONIChIBaHUE
Ipu3Hak NepneHANKYIAPHOCTH [UIOCKOCTEN. pPacCTOSIHUA OT TOYKH JI0 ITUIOCKOCTH, OT MPSIMOM JI0 INTIOCKOCTH, MEXKITY
KOHTPOJ'IBH?IS[ pa60Ta Ne 3 mo Teme «HpﬂMl)le H IVIOCKOCTH B IIPOCTPAHCTBEY. IIJIOCKOCTAMHU, MEKTY CKPCIIUBAIOIUMUCA NPAMBIMU, MEXKIY IMPONU3BOJIbHBIMU
CamocrosiTeJibHasi padoTa 00y4aroLuXcs: (urypamu B npoCTpaHCTRE.
Pa3gen 4 : KomOunaTopuka 12+6 ®poHTanbHas W3yuenune npaBmiia KOMOMHATOPUKY ¥ IPUMEHEHHNE ITPH PEIICHUN
OCHOBHBIE TIOHATHS] KOMOMHATOPUKHI I'pynnosas KOMOMHATOPHBIX 3aa4. PemieHne KOMOMHATOPHBIX 33124 METOJIOM 1epebopa u
[IpaBuna ci10XKeHUs U IEPEMHOKEHUSL. [Tapnas 10 NpPaBUITY
[lepecranoBku WupuBuayanbHas | yMHOKEHUS.
Coderanus ¥ pa3MemeHHS O3HaKOMIICHHE C TIOHATHAMA KOMOMHATOPUKH: pa3MEIICHUSIMH, COYCTAHISIMH,
®opmyna buaOMa HeroToHA. MepecTaHOBKaMH H (HopMyIaMu JJIs X BeraucieHus. OObsIcHeHHE U
Kountpouabnasi padora Ne 4 no reme « KomOnHaTopuka. IpuMeHeHne (OPMYIT IS BEIYHCICHUS Pa3MEIICHUH,
CamocTosiTesibHasi padoTa 00y4arommxcst [IEPECTAHOBOK M COYETAHUI NIPU PELLIEHUU 3a4a4.
OzHakomileHre ¢ OnHOMOM HploToHa u TpeyronbHukoM [lackans. Pemenne
IMPAKTUYCCKHUX 3aJla4 C MCITOJIb30BAHUCM MOHATHHN 1 ImpaBujI KOM6I/lHaTOpI/IKl/I
Pa3gen S: KoopauHaThl 1 BEKTOPBI 16+3+1 ®poHTanbHAsA O3HaKkoOMJIEHHE C MIOHATHEM BekTopa. M3yueHne nexapToBoil CHCTEMBI
ITonatue BeKTOpa B IPOCTPAHCTBE. I'pynnosas KOOpAMHAT B IIPOCTPAHCTBE, IOCTPOEHHUE IO 33JaHHBIM KOOPAUHATAM TOYEK U
Pemenue 3agau IMapuas IJIOCKOCTEN, HaX0XKIEHUE KOOpAUHAT ToueK. HaxoxaeHue ypaBHeHHH
JeiicTBus HaJl BEKTOPAMU. WnnuBunyansHast | OKpy>KHOCTH, cepsl, INIOCKOCTH. BhIUucIeHne pacCTOsIHNI MEXIY TOUKaMH.

Pemtenue 3amau

[TpsimoyrosbHast cHCTEMa KOOPAWHAT B MPOCTPAHCTBE. YTOI MEXIY
BEKTOPaMH.

Koopaunats! BekTOpa

Pemenue 3amau

CBA3b MeXly KOOpPJHMHATaMH BEKTOPOB X KOOPANHAT TOUEK
IIpocreiimue 3a1auu B KOOpAXHATAX

Pemenue 3anau

CkajsipHOe POU3BEICHUE BEKTOPOB

KontponbHnasa padorta Ne 5 mo Teme «KoopanHaThI H BEeKTOPBI».
CamocTosiTe1bHAs1 padoTa 00y4yaloIMXCs:

N3yueHune cBOMCTB BEKTOPHBIX BEJUYMH, IPABUJI Pa3JI0KEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, IPABUJI HAXOXKAECHUS KOOPAUHAT BEKTOPa B
[IPOCTPAHCTBE, IPABWJI AEUCTBUI ¢ BEKTOPAMHU, 3aJaHHBIMU KOOPAHMHATAMHU.
[IpumeHeHue Teopuu Npy PELIEHUH 3a1a4 Ha IeHCTBUS ¢ BeKTopaMu. M3yueHue
CKaJIIPHOTO ITPOU3BENEHUSI BEKTOPOB, BEKTOPHOI'O YPABHEHUS NPSIMOMN U
mockocty. [IpuMeneHne Teopyur Ipy PeELLICHUH 3a7a4d Ha IEUCTBUS C BEKTOPAMH,
KOOpZ[I/lHaTH]:Jﬁ METOH, MPUMCEHCHUEC BEKTOPOB I BBIYUCIICHUS BEJIMYNH YIJIOB
U PACCTOSIHUM.

O3HaKOMIIEHHE C 10Ka3aTeILCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM
PAaCIOIOKEHUH NPSAMBIX U IUIOCKOCTEHN ¢ UCIIOJIb30BAHUEM BEKTOPOB




Pa3gen 6: OCHOBBI TPHTOHOMETPHH 32+13+3 ®poHTanbHAsA W3ydenue painaHHOTO METOJa N3MEPEHNUS YTJIOB BPAILIEHHS U X CBSI3H C

OCHOBHBIE TTOHSTHSI TPUTOHOMETPUH I'pynnosas rpagycHoi Mepoii. I300pakeHue yIiIoB BpalleHnsI Ha OKPY>KHOCTH,

OcCHOBHBIE TPUTOHOMETPUUCCKUE TOKACCTBA HapHaﬂ COOTHECCHUEC BCIIMYUHBI YTJia C €TI0 PACIIOJIOKCHUEM. le/IMeHeHl/Ie OCHOBHBIX

Cl/IHyC 1 KOCHUHYC. TanreHc u KOTaHT'€HC I/IH}II/IBI/IllyaIII:HaH TPUTOHOMETPHUUCCKUX TOKACCTB AJId BBIYHUCIICHUA 3HAYCHMI

DopMyJIbI IBOMHOIO apryMeHTa TPUTOHOMETPUYECKUX (QYHKIHUH 110 OJTHOI N3 HUX.

®DopMyJIBI TPUBEACHUS N3yyeHne ocHOBHBIX (hOPMYJI TPUTOHOMETPHHU: (POPMYJIBI CIIOKEHHUS, YABOCHUS,

KonTtpoabHas pa6ora Ne 6 no teme «OCHOBBI TPUTOHOMETPHI. IpeoOpa3oBaHMsl CYMMbI TPUTOHOMETPUUECKUX (DYHKIUH B IPON3BEICHHE U

ADpKKOCHHYC. MIPOM3BE/ICHUS B CYMMY M IPUMEHEHHE MTPU BHIYMCICHUY 3HAYCHUS

ApkcuHyc. TPUTOHOMETPUYECKOTO BRIPKEHHUS U YIIPOIIEHNUS ero. O3HaKOMIICHHE CO

Pemenne ypaBHeHUS cos X=a, sin x=a CBOMCTBaMHU CUMMETPHUU TOUYEK HA €IMHUYHON

ADpKTaHI€HC ¥ apKKOTAHT€HC. OKPY>KHOCTH M IPUMEHEHHUE MX AJISI BEIBO/A (POpMYIT IpUBEICHNS.

Pemenne ypaBHeHus tgx=a, ctgx=a Pemenne no opmysiam U TPUrOHOMETPUIECKOMY KPYTy MPOCTEHIIINX

TpuroHoMeTpriecKknue ypaBHEHHS TPUTOHOMETPUYECKUX YpaBHEHUH. [IpiMeHeHne 00ImuX METOI0B PEIIEHUS

IIpeoOpa3oBaHue CyMM TPUTOHOMETPUYCCKUX (DYHKIHIA B IPOU3BEACHUS ypaBHEHHH (TIPUBEICHHUE K

IIpeoOpa3oBanue MPOU3BEICHNN TPUTOHOMETPHUYECKUX (HYHKIUH B JINHEMHOMY, KBaIpaTHOMY, METO/1 Pa3JI0KEHUSI HA MHOKUTEJIN, 3aMEHBI

CYMMBEI MIepEMEHHO ) IPU PEIIeHUH TPUTOHOMETPUIECKUX YPaBHEHHUH.

KonTtponbHasa padora Ne 7 no Teme «OCHOBBI TPUTOHOMETPHID YMeHue oTMeuaTh Ha Kpyre pelieH st IPOCTEHIINX TPUTOHOMETPHUYECKHUX

CamocTosiTe1bHAs1 padoTa 00y4aloMXCA: HepaBeHCTB. O3HaKOMJICHHUE C MTOHSATHEM 00pAaTHBIX TPUTOHOMETPHUYECKUX
¢ynkmii. MzyueHne onpeneneHnii apkcuHyca, apkKOCHHYyca, apKTaHTeHca
4ncna, GopMynupoBaHue UX, H300paKeHNE Ha €ANHUIHON OKPYKHOCTH,
MIPUMEHEHHE NIPH PEIICHUN YPaBHEHHUH.

Paszpen 7: ®ynkuum 1 rpaguKu 18+8+2 ®poHTaNbHAsA O3HaKOMIICHHE C TIOHATHEM IIEPEMEHHOM, IPUMEPaMH 3aBUCUMOCTEH MEXKITY

OmnpeneneHne YUCIOBOH (HYHKIIUU U CITOCOOBI € 3a1aHusl. ['pymmoBas nepeMeHHBIMI. O3HaAKOMIICHHE C TTOHATHEM rpaduka. Onpenenenue mo Gopmyie

CsaoiicTBa (HyHKINN [TapnHas MIPOCTEHIIIeH 3aBUCIMOCTH, BUJIa €€ TpaduKa.

OO6patHble HYHKIUH WupuBnnyansHas | O3HakoMIiIeHHE ¢ onpeneieHneM ¢yHkuud, GpopmynupoBanue ero. Haxoxnenue

Crenennble GyHKIMU, UX CBOWCTBA U rpaduku
[MTokazaTenbHast GpyHKLUS, €€ CBOWCTBA U rpaduk
OyHkuus y= |, ee CBOMCTBa U Tpaduk

OyHKIMs y=sin X , e CBOWCTBA U rpaduk
OyHKIMS y=CO0S X, €€ CBOMCTBa U rpaduk
[TeproanunocTh hYHKIMH y=Sin X, y=cOS X
OyHKINHN y=tg X, y=Ctg X , UX CBOICTBa U rpaduKu
KonTponbnas padora Ne 8

CamocTosiTe1bHAsl padoTa 00y4alOMXCA:

obnacTu onpeieneHus U 001acTy 3HaYeHU i QyHKIUH.

O3HaKOMIICHHE C J0Ka3aTebHBIMH PACCYKACHUSIMU HEKOTOPBIX

CBOWCTB JINHEWHOMW M KBaIpaTUUHOM (PyHKLMI, TPOBEACHHE HCCIIEA0BaAHUS
JIMHEIHOM, KYCOYHO-IMHEWHOH, IPOOHO-TMHEHHON U KBaApaTUUHON (QyHKUM,
noctpoeHue ux rpagukos. [loctpoenne n ureHne rpadmKoB GYHKIHH.
HccnenoBanue GpyHkunu. Beimonnenne npeodpasoBanuii rpaguka GyHKIHN.
Wzydenune moHATHS 00paTHOH (PYHKINH, ONIpeaeNIeHIs U O0IACTH 3HAYCHUH.
[Ipumenerne CBOUCTB (PYHKIUIA TP UCCIICTOBAHAN YPAaBHEHUH U PEIICHUT
3a7a4 Ha SKCTPEMYM.

ITocTpoenue rpaKOB CTETIEHHBIX U JIOTAPH(PMUIECKHUX (HYHKLIUH.
O3HaKOMJICHHE C TIOHSTHEM HETIPEPBIBHOM NEPHOANYECKON (QyHKINH,
(dbopMynupoBaHUE CBOMCTB CHHYCa M KOCHHYCA, IIOCTPOSHHE UX TPaHKOB.
O3HaKOMJICHHE C TIOHSITHUEM Pa3pbIBHOM MEPUOANYECKON (YHKIINH,
(opMyIHpOBaHHE CBOMCTB TaHTEHCA U KOTAHT'€HCA, IIOCTPOSHUE X

rpadukoB. [TocTpoeHne rpadpMKoB 0OpaTHBIX TPUTOHOMETPHUUYECKHUX (DYHKIHH 1
olpejesieHne 1o rpadukam nx CBOMCTB.
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10 | Paspen 8: MHOrorpaHHUKM U KpyrJble Tejia 26+12+3 ®dpoHTATBHAS Ornrcanue 1 XapakTeprUCTUKA PA3IMYHBIX BUAOB MHOTOTPAaHHUKOB,

IToHsTHE MHOTOTPAHHHUKA I'pynnosas MIePEUNCIICHIE UX 3JIEMEHTOB U CBOMCTB. M300pakeHne MHOTOTPaHHHUKOB U

Pemenue 3aaa4 HapHaﬂ BBITIOJTHEHUE ITOCTPOCHUA HaA 1/1306pa>1<eH1/1>1x 1 MOJCJIIX MHOI'OT'PaHHHUKOB.

[Ipusma NunuBuayanbHas | XapakTepUCTUKA U U300paXKeHUE CEUCHMUS, PA38EPmMKU MHO20SPAHHUKOS,

Pemenne 3amau BBIYMCJIEHUE TUIoLIael noBepxHocTel. [locTpoeHne npocTedmmx ceueHui

[Mupamuga Ky0a, Ipu3MbIL, TupamMusl. [IpuMeHenne (GakToB U CBEICHHUA U3 TUIAHUMETPHH.

Pemienue 3anau O3HaKOMIICHHE C BUIaMU CHMMETPHI B IPOCTPAHCTBE, (PopMyTUpOBaHUE

I[TpaBUiIbHBIE MHOTOIPAHHUKI OTIPE/ICIICHUHN U CBOWCTB. XapaKTePUCTUKA CHMMETPUH TeIT

Pemienue 3anau BpaIlleHHs] © MHOTOTPaHHUKOB. [IprMeHeHne CBOWCTB CHMMETPHUH TIPH PEIICHUN

[Monsatne unnmuHApa 3amad.

Pemenue 3anau N3o0pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BHITIOJTHEHUE PHCYHKOB 1O

Kownyc ycioBusIM 3a1ad. O3HaKOMIJIEHHE C BUAAMHU TeJ BpaIleHus, (GOpMYIHPOBAHUE UX

Pemenue 3anau OTIpe/IeTICHNI B CBOMCTB.

VceueHHbId KOHYC DopMyIUpPOBaHHUE TEOPEM O CEUCHHH I1apa TNIOCKOCThIO U MIIOCKOCTH,

Pemenue 3anau KacartelbHOH K cdepe.

Coepa u ap. XapakTepucTrUKa U U300paKeHHe TeJ BPallleH s, UX Pa3BePTKU, CEUCHUS.

Pemenue 3anau Perienue 3a1a4 Ha MOCTPOCHUE CEUCHUH, BEIYUCIICHHE IJTUH, PACCTOSHUH, YTIIOB,

KonTtpoabsHnas padora Ne 9 no Teme «MHOrOrpaHHUKH U KPYyIJble wiomaei. [IpoBeneHne n0Ka3aTeIbHBIX PACCYKACHUIH [PU PELICHUH 3a/1a4.

Tena» [IpuMeHeHHE CBOWCTB CHMMETPUH MIPH PELICHUU 3a/1a4 Ha TeJia BPaICHS,

CamocTosiTeJabHast padoTa 00y YaAIOMIMXCS KOMOWHAIHIO Tel. M300pakeHrne OCHOBHBIX KPYTJIIBIX TEI M BEITIOTHEHHUE
PHUCYHKA II0 YCIOBHUSIM 3a]1a.

11 | Pa3pen 9: Hayana MaTeMaTHYeCKOr0 aHAJH32 22+8+2 ®poHTaNbHAS O3HaKOMIJIEHHE C ITOHITHEM YHCIIOBOH IOCIIENOBATEIBHOCTH, CIIOCO0AMH €€
[MousTHE O Npejiese N0CcIe0BaTeNbHOCTH ['pymmoBas 3a[JaHHs, BEIYUCICHUAMH €€ WieHOB. O3HAKOMIIGHHE C TIOHATHEM Ipeena
CymMa GECKOHETHOM T'€OMEeTPHUIECKOM MPOrpeccuu Hapuas 110CJIEA0BATEIBHOCTH.

[penen dyHKIMM. WnmuBunyanpHas | O3HaKOMIIEHHE C BBIYHCICHHEM CYMMBI OECKOHEYHOTO YUCIOBOTO psifa Ha

OnpeneneHue MPOU3BOTHOM.

Brruucnenue IPOU3BOAHBIX

YpaBHeHHe KacaTesbHO# K rpaduky QyHKIHH.

Kontpoasnas padora Ne 10 mo teme «Hayasa MaTeMaTH4eCKOro
aHAIN32»

[TpumeHeHne NPOU3BOAHON ISt MCCIIEJOBAHMS (QYHKIIMH Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

ITpumeHeHne MPOM3BOAHON ISl HAXOXKICHNS HANOOIBIINX 1
HaMMEHBIINX 3HAYCHUH BEIMINH

3agaun Ha HAXOXJICHNE HAaNOOIBIINX U HAUMEHBIINX 3HAYCHUH BETMUNH
KonTtponbnas pabora Ne 11 mo teme «Havana MaTeMaTH4ecKoro
aHaIN3a»

CamocTosiTeIbHAsi padoTa 00y4aOIMUXCs

MIpUMepe BEIYUCICHUS CYMMBI O€CKOHEYHO yOBIBAIOIIEH T€OMETPHYECKON
nporpeccun. O3HaKOMJIEHHE € TIOHATHEM NPOU3BOAHOM. V3yueHne u
(opMyIHpOBaHHE €€ MEXaHUUECKOTI'0 U F€OMETPUYECKOTO CMBICIIA, U3yUeHUE
aJIiropuTMa BbIYUCICHUA HpOI/I3BO[lH0ﬁ Ha MpruMEPE BbIYMUCIICHUA MT'HOBEHHOM
CKOPOCTH M yTIJIOBOTO Ko3(h(unrenra kacareabHoi. CocTaBieHre ypaBHEHUS
KacaTelbHOH B 0011eM BUjIe.

YcBoenue npaBui qudGepeHIMPOBaHNS, TAOIUIIEI TPOU3BOIHBIX 3JIEMEHTapHBIX
¢byHKUMH, npuMeHeHue 1 auddepeHmpoBanns GyHKINN, COCTABICHUS
YpaBHEHUSI KacaTeJIbHOM.

W3yuenune TeopeM o CBsI3U CBOMCTB (PyHKIMH U MPOU3BOHOM, (OPMYIHPOBKA
ux. [IpoBeneHre ¢ MOMOIIIBIO IPOU3BOIHOM UCCieN0BaHNs (PYHKIINH, 3aaHHOM
¢dbopmyioii. YcTaHOBIIEHHE CBSI3M CBOMCTB (DYHKIIMU M IIPOU3BOIHOM 0 UX
rpadukam. [IpuMeHeHre IPOU3BOIHOM ISl PEIICHHUS 334 Ha HAXOXKICHUE
Hal/I6OJ'II)IJ_IeFO, HaMMCHBbUICTO 3HAYCHHWA U HAa HAXOXKICHUE OKCTpEMYyMaA.
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12 | Pa3gen 10: UnTerpan u ero npuMeHenue 16+8+2 ®poHTaNIbHAA O3HakOMIIEHHUE C TIOHATHEM MHTETpajia | MepBOOOPa3HOM.

[TepBooOpasnas I'pynnosas W3ydenue npaBuia BEIYUCIECHHS TEPBOOOPa3HOil 1 Teopembl HproToHA—
Haxoxnenne nepBooOpa3HbIx [Tapnas JleiiOHuIa.

OnpeneneHHbI HHTErpal WunuBunyaneHas | PerieHue 3a1ad Ha CBsI3b IEpPBOOOPA3HON U €€ MPOU3BOIHOMN, BEIYMCICHUE
Beluniciienue uHTErpanos nepBooOpaszHol Ut faHHO# (yHKIMH. Perenne 3a1a4 Ha npUMeHeHNe
®opmyna Herorona — JleliOHua MHTErpaja 1Jisl BBIYUCICHUS (PU3NUECKUX BEIMYHMH M IUIONIaIeH
Brruncnenue ruromaiei Iockux GUryp ¢ moMouIbio ONpeaeIeHHOro

UHTErpana

KonTtpoabsHnas padora Ne 12 no teme «MHTerpaj u ero npuMeHeHue»

CamocTosiTe1bHAs1 padoTa 00y4alOIIMXCS:

13 | Pa3gen 11: DieMeHThI TeOPHHU BePOSTHOCTEel N MaTeMaTHYeCKOM 10+4 ®poHTanbHAS W3zyuenne npaBmia KOMOMHATOPUKH ¥ IPUMEHEHHE TIPH PEIICHUN
CTATHCTHKHU I'pynmosas KOMOMHATOPHBIX 3a7ad.

Omnpenenenne BEpOSITHOCTH [Mapnas Pemenne KoMOMHATOPHBIX 3a/1ad METOJIOM Iiepedopa U 10 MPAaBUILy YMHOXKEHHS.
CBoiicTBa BEpOSITHOCTEH WnnuBunyansHast | O3HaKOMJICHHE C HOHSTHUSMH KOMOMHATOPUKH: Pa3MEIEHUAMH, COUETAHUSIMH,
OCHOBHBIE TEOPEMBI BEPOSTHOCTEN nepecTaHoBKamMHu M (hopMyJiaMu st X BeluuciieHnsi. OObsiCHEHHE U
DJeMeHThl MaTeMaTHUECKOW CTATUCTUKH npuMeHeHne GOopMyIT JJIsl BBIYMCIICHUS pa3MeIleHHH, IepeCTaHOBOK U
Kontpoasnas padora Ne 13 mo Teme «JjieMeHTHI TEOPUH COYETaHUH IIpU PELLEHUU 3a1a4. PellleHne NpakTUYecKuXx 3a1ad ¢
BEPOSITHOCTEH M MATEeMaTH4YeCKOH CTATUCTHKH» UCIIOJIb30BAHMEM ITOHATHH U IPAaBUJI KOMOMHATOPHUKH. M3ydeHne Ki1lacCH4ecKoro
CamocTrosTebHAs1 pa0oTa 00y4YaroImMXxcs: OINpe/eTeHUs] BEPOSITHOCTH, CBOICTB BEPOSITHOCTH, TEOPEMBI O CyMME
BEpOATHOCTEN. PaccMOTpeHHe IpUMEPOB BBEIUUCIIEHUS BepoATHOCTEH. Pemenne
3a[1a4 Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHIA.

14 | Paspen 12: YpaBHeHUA u HepaBeHCTBA 22+6 ®poHTanbHasA O3HaKOMJICHHE C IPOCTEHIINMHE CBEICHUSAMH O KOPHSX alnreOpandecKux
PaBHOCHIIEHOCTD ypaBHEHHUI I'pynnosas YpaBHEHUM, MOHATHIMU UCCIEN0BAHUS YPABHEHUI U CUCTEM YpaBHEHUI.
OG6mIMe METO/b! PelleH s ypaBHEHH il [TapnHas W3yuenue Teopyun paBHOCHIBHOCTH YpaBHEHHUH U ee npuMeHeHus. [loBTopenue
Permenye ypaBHeHHi WnnuBuayanpHas | 3alUCH PEIICHHs CTaHAAPTHBIX YPaBHEHUI, IPHEMOB MpeoOpa3oBaHus

Pelienrie HepaBeHCTB ¢ OJIHON MTEpEMEHHOMN

YpaBHEHUS U HEPABEHCTBA C IBYMsI IEPEMEHHBIMHU

Pemenue ypaBHEHUI U HEPABEHCTB € ABYMsI IEPEMEHHBIMU

CucreMsl ypaBHEHHUH

Pemenue cucremsl ypaBHeHUH

YpaBHEHUS 1 HEPABEHCTBA C MTapaMeTpaMu

KountposbHasi padora Ne 14 nmo teme «YpaBHeHUSI M HEPABEHCTBA)
IMoaroTroBKa K MTOroBOW KOHTPOJIbLHON padoTe.

Hroropasi koHTposbHas padoTa NelS

CamocTosiTe/ibHasi padoTa 00y4arOUUXCs:

YpaBHEHUI AJIs CBEICHNS K CTaHIapTHOMY ypaBHEHHIO. Pemenue
pannoHaIBHBIX, HPPALMOHAIIBHBIX, IOKAa3aTEIbHBIX U TPUTOHOMETPHIECKUX
ypaBHEHHH 1 cucTeM. Vcnoib30BaHne CBOWCTB U rpadMKOB QYHKIMH JUIst
peuieHyst ypaBHeHUU. II0BTOpeHrE OCHOBHBIX IIPUEMOB PEILIECHUS CUCTEM.
Pemenue ypaBHeHHI ¢ IPUMEHEHHEM BCeX NPUEMOB (pa3ioxKeHus Ha
MHOXKUTEJIH, BBEJICHNSI HOBBIX HEN3BECTHBIX, IT0JICTAHOBKH, IpayMIecKoro
Merona). Penenue cucreM ypaBHEHHH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HaKOMJICHHE C OOIMMHU BOIPOCAMH PEIICHHS HEPABEHCTB M UCIIOIb30BaHNE
CBOMCTB ¥ rpaduKOB (QYHKIIUI IPH PEIICHUN HEPABEHCTB.

Pemenne HepaBEeHCTB, CUCTEM HEPABEHCTB C MPUMEHEHHEM Pa3IMIHBIX
Croco0oB.
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3. KaaenpapHo-TeMaTH4ecKoe IVIAHUPOBAHUE

Kypc obyuenust 1 , cemectp I . KomudectBo yacoB_I102ayd + 48cpc +3koncynvmayuu
ara KomunuecTso
Ne ypoxka A Tema
qacCcoB
1-2 Beenenue 2
CamocTosiTeIbHAsi padoTa 00y4aoImuXcs ]
IToaroToBka K BXOAHON KOHTPOJBHON padoTe.
3-4 BxoHast KOHTPOJILHAS pPaGoTa 2
Pa3zoen 1: PazBuTHE IOHATHS O YHCJIE 10
5 Llenble ¥ palMOHAIbHBIE YKCIIa 1
6 JlelicTBUTENBHBIC YKCTIA 1
7-8 [IpuGaMKeHHBIE BEIYUCIICHUS 2
9-10 [TpubamxeHHOe 3HaYeHHEe BETMYUHBI U MTOTPEIIHOCTH TPUOIMKEHUN 2
11-12 KoMILIeKCHbIE Yucia 2
13-14 KonTtposabnas padora Ne 1 mo Teme «Pa3Butye NOHATHS O YHCIIEY. 2
CamocrosiTesbHast padoTa 00y4aromuxcs:
Pemenve 3anay n3 CO0pHUKa TpeHaxepoB 10 TeMe «Lerbie, panMoHansHbIE,
JEHCTBUTENTBHBIE YHCIIA» 5
Pemenve 3anay n3 CO0pHUKA TpEHAKEPOB M3 TeMBI «[IpHOIMKEHHBIE BEITHUCICHHSD)
Pemenne 3agay n3 COOpHUKA TPEHAXKEPOB M3 TeMbI « KOMIUIEKCHBIE YHCIa»
Paszoen 2: Kopum, cTenenu u jorapu@msol 26
15-16 [TonATHE KOPHA N — Ol CTEHEHH 2
17-18 CBoiicTBa KOPHS N — Ol CTeNeHn 2
19-20 [peoOpa3oBaHKe BBIPAKECHHMN, COIEPKAIIMX PaJHKAIIbI 2
21-22 O06001eHNe TIOHATHS O TTOKa3aTele CTECHN 2
23-24 I[TousTue norapudma 2
25-26 CaoiicTBa norapudmMos 2
27-28 I1.3: CeoiicTBa orapupmMoB 2
29-30 JlorapudmMudeckue ypaBHEHHs 2
31-32 I1.3: CeolicTBa orapupmMoB 2
33-34 JlorapuMuYECcKe HEPABEHCTBA 2
35-36 I1.3: JIorapudMudeckre HEPABEHCTBA 2
37-38 I[Tepexo K HOBOMY OCHOBAHHIO Jiorapudma 2
39-40 Konrtpoubnast pagora Ne 2 no reme «KopHu, crenenu u jorapudpmb. 2
CamocTosiTeIbHAs1 patoTa 00y4aIOIIHXCH:
Penienue 3a1au u3 COOpHUKA TPEHAKEPOB U3 TeMbL: «KOpHU»
Perienue 3anau n3 COOpHHUKA TPEHAXKEPOB U3 TeMbl: «CTEIICHI 16
Pemenne 3anau u3 COOpHUKa TpeHaXEePOB U3 TeMbI: «Jlorapupmbi»
Pemmts mokasaTenbHble U JIorapu(GMUYecKre 1 IOKa3aTebHbIe yPaBHEHUS U
HEpaBEHCTBa U3 MarepuanoB ET'D
KoncyabTanus
2
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Pa3zden 3: TlpsiMble H IIIOCKOCTH B IPOCTPAHCTBE 20
41 [MapassenbHble TPSIMBIE B IPOCTPAHCTBE 1
42 [MapamienbHOCTh IPSAMOM M INIOCKOCTH 1
43-44 CKpenmMBaroIuecs NpsMble 2
45 VTIIBI ¢ COHANPaBIEHHBIMH CTOPOHAMH. 1
46 VToi MexIy IpsIMBIMA 1
47 [MapasienbHble TIOCKOCTH. 1
48 CBoiicTBa mapauIeNIbHbIX TIOCKOCTEM 1
49-50 [MapansenpHble TPsIMbIC, TEPICHAUKYIISIPHBIE K TTIOCKOCTH. 2
51-52 [Mpu3HaK MepHEeHINKYIAPHOCTH IPSIMON M TFIOCKOCTH 2
53 Teopema o mpsAMoif, HepHIeHIUKYIIPHON K INIOCKOCTH. 1
54 PaccTosiHME OT TOYKH A0 MIIOCKOCTH 1
55-56 Teopema o Tpex MepreHanKyIsIpax 2
57 Vron Mexy mpsAMOM U IIOCKOCTBIO 1
58 [Mpu3HAaK MEPIEHINKYIAPHOCTH TLIOCKOCTEH. 1
59-60 KouTpoabhas padora Ne 3 mo teme «IIpsiMble U MJIOCKOCTH B POCTPAHCTBEY. 2
CamocTosTeIbHAas1 patoTa 00y4aIOIIHXCH:
Pemenue 3amau n3 COopHUKa TpeHaXepoB «IlapanmnenbHOCTh MPSIMBIX, IPIMON U
IJIOCKOCTHY, «B3anMHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBEY, «I lapaiensHocTh 12
IocKocTen» , «llepneHMKyIIPHOCTb IPSIMOM U IIOCKOCTWY , «lleprnenaukyisp u
HAKJIOHHBIE. YTOJ MEXIY MPSIMOH U IIIOCKOCTHIO)
Paszoen 4 : KomOMHATOpHKA 12
61-62 OCHOBHBIE TIOHATUS KOMOUHATOPUKH 2
63-64 [MpaBuia CIIOKEHHUS U IEPEMHOKEHHSL. 2
65-66 I[lepecTaHoBKU 2
67-68 CoueraHust ¥ pa3MeIeHUs 2
69-70 ®dopmyna 6uHOMa HeroToHa. 2
71-72 KoutpouabHasi padora Ne 4 no teme «KomOuHaATOpHKa». 2
CamocTosiTeIbHAs1 patoTa 00y4aIOIIHXCH:
Perrenne 3amau n3 Cooparka TpeHaxkepoB: «KomOnHaToprkay 6
Pemenue 3amau n3 COopHuKa TpeHaxepoB: «CoueTaHus] U pa3MEIICHUsD
Penrenue 3a1au u3 CoopHuka TpeHa)epos: «Dopmyia Gunoma HeroToHay
Pazoen 5. KoOOpAMHATHI U BEKTOPbI 16
73-74 I[ToHATHE BEKTOPA B IIPOCTPAHCTBE. 2
75-76 JleHcTBYS Hal BEKTOPaMH. 2
77-78 Pemenue 3amau 2
79-80 [IpsiIMOYTOJIbHAS CHCTEMa KOOPIHMHAT B IIPOCTPAHCTBE. YTOJI MEXKITY BEKTOPAMH. 2
81 KoopauHatel BekTOpa 1
82 CBs13b MEXJly KOOP/IMHATAMH BEKTOPOB M KOOPJIMHAT TOUEK 1
83-84 IMpocreiinme 3a1a4n B KOOPIHHATAX 2
85-86 CKanapHOe IPOU3BEICHHE BEKTOPOB 2
87-88 KouTpoabhasi padora Ne 5 no teme «KoopanHaThI U BEKTOPBI». 2
CamocTosiTeIbHAs1 patoTa 00y4aIOIIHXC:
Pemenue 3amay n3 COopHUKa TpeHaX)epoB: «KOOpAMHATHI TOUYKH W KOOPIUHATHI 3
BEKTOpa»
1

Kouncyabranus
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Pazoen 6: OCHOBBI TPUTOHOMETPUH 14
89-90 OCHOBHBIE TIOHATHS] TPUTOHOMETPHH 2
91-92 OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA 2
93-94 Cunyc u kocuHyc. TaHTEHC U KOTaHTE€HC 2
95-96 I1.3.: Cunyc u KocuHyc. TaHTEHC U KOTaHTeHC 2
97-98 ®DopMyIIbI IBOMHOTO apryMeHTa 2
99-100 DOpMyJIBI IPUBEIEHHUS 2
101-102 Kontposabnas pa6ora Ne 6 o Teme «OCHOBBLI TPUTOHOMETPHM. 2
CamocTosiTebHasi padoTa 00y4aI0HXCH:
Pemenue 3agau n3 COopHuKa TpeHa)epoB: « OCHOBBI TPUTOHOMETPUIY
CrenaTtb TPUTOHOMETPUYECKHI KPYT U 3aIOJIHUTH CIIPABOYHHUK 10 (GopMyiam
TPUTOHOMETPUH 3
CHeHaTb TpI/IFOHOMeTpl/IlIeCKI/lﬁ Kpyr' U 3ali0JIHUTH CIIPABOYHUK I10 (bOpMyJIaM
TPUTOHOMETPUN

Pemuts ypaBHeHUi! 1 HepaBeHCTB U3 MarepuanoB ET'D
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Kypc obyuenust I, cemectp 2 . KonuuectBo yacoB 132ayd + 54cpc +12koncynvmay

aTta KonunuecTBo
No ypoka A Tema
qacoB
Pazoen 6. OCHOBBI TPUTOHOMETPUM 18
103-104 ApKKOCHHYC. 2
105-106 Apkcunyc. 2
107-108 Pemenne ypaBHEHHUS COS X=a, sin x=a 2
109-110 ApKTaHreHC M apKKOTaHTEHC. 2
111-112 Pemnenue ypaBHenus (gx=a, cigx=a 2
113-114 TpUroHOMETPUYECKHE YPABHEHHUS 2
115-116 ITpeoGpa3oBaHKe CyMM TPUTOHOMETPUYECKHUX (YHKIUHA B IPOM3BENECHHS 2
117-118 [IpeobpasoBaHue NPOU3BEICHHUI TPUTOHOMETPHYECKUX (DYHKIMIA B CyMMBbI 2
119-120 Konrpoabnast pagora Ne 7 mo teme «OCHOBBI TPUTOHOMETPHEY. 2
CamocTosiTe/ibHAsI padoTa 00y4aAKOIIUXCS:
Pemenve 3anau u3 COOpHUKA TpeHaKEPOB: «OCHOBEI TPHTOHOMETPUIY 10
Bblyuuts (OpMYIIbI JUISL pEIEHUS TPHTOHOMETPHYECKUX YPABHEHHUIA.
PemuTh ypaBHEHMH M HEPaBEHCTB M3 MateprasioB EI'D
Kouncyabramust 3
Pasoen 7: DyHKUMH U rpaguKu 18
121-122 Onpenenenne YUCI0BON (GYHKIUH U CIIOCOOBI €& 3a[aHus. 2
123 CaoiicTBa QyHKIMM 1
124 OGparHble QyHKLIMH 1
125-126 Crenennsie GpyHKIMH, MX CBOMCTBA U rpaduKu 2
127-128 ITokasarenbHas PyHKIHMS, €€ CBOHCTBA M rpaduK 2
129-130 Oyuxuus y=10g, X , ee coiictsa n rpaduk 2
131-132 DyHKIMA y=Sin X , €e CBOWCTBa U rpaduK 2
133-134 DyHKIHS y=COS X, €€ CBOMCTBA M rpaduK 2
135 IMepuoanyHOCTh HYHKIHMH y=Sin X, y=cOS X 1
136 DOyHKIMA y=tg X, y=Ctg X , ©X CBOHUCTBA U rpaduKH 1
137-138 KouTtpoabnasi padora Ne 8 n1o reme « DyHKUHH U TPaPUKH» 2
CamocTosiTesibHAsI padoTa 00y4aKOIIUXCS: 8
Pemenve 3anau u3 COOpPHUKA TPEHAKEPOB 10 TeMe «DyHKIHN»
BrelyunTh CBOHCTBA CTETIEHHBIX (PYHKITHIA
BbryunTs cBOMCTBA MOKa3aTeNbHOI 1 orapudMuuecKoil QyHKIUH
PeImnTs MoKasaTenbHbIE U IOTapUPMHUUECKUE U TIOKA3ATENbHBIE yPABHEHUS U
HEPABEHCTBA
Kouncyabranus )

16




Pazoen 8: MHOTOIPpAHHMKH M KPYIJible TeJIa 26
139 INoHsATHE MHOTOTPAHHUKA 1
140 Pemenue 3anau 1
141-142 [puzma 2
143 Peenue 3anau 1
144 Iupamuna 1
145-146 Pemenue 3anaq 2
147 ITpaBUJIbHbIE MHOTOTPaHHUKH 1
148 Pemienue 3anau 1
149-150 IMonsATye NUIMHAPA 2
151-152 Pemenue 3anau 2
153-154 Konyc 2
155-156 Pemenue 3anau 2
157-158 VceueHHbIN KOHYC 2
159-160 Pemenue 3anau 2
161 Cdepa u map. 1
162 Pewrenue 3amau 1
163-164 Konrtpoabnast pagora Ne 9 no reme « MHOrOrpaHHHKH M KPYIJIbI€ TEJIa» 2
CamocrosiTe/ibHAs pa0oTa 00y4YAIOIIUXCSH:
Pemmenve 3anau n3 COOpPHUKA TPEHAKEPOB 110 TeMe «II0BEPXHOCTL M ceyeHus
npu3Mely, «llapamienenunen», «Kpyrasie Tena», «O0beM mpusMb», «O0beM U 12
HOBEPXHOCTH UPaMUIbl», «OGBEM U OBEPXHOCTH KOHYCa», «O0beM 1
MOBEPXHOCTh 1IAPay»
KoncyabTanus 3
Pazoen 9: Hauajla MaTeMaTH4Y€CKOI0 AHAJIHU3A 22
165-166 IMoHsATHE O Ipejee MOCIeA0BATENLHOCTH 2
167-168 CymMa GECKOHEYHOM reOMETPUYECKOM POTPecCHu 2
169 Ipenen ¢yHKuyuM. 1
170 OmnpeieneHne MPOU3BOIHOIM. 1
171-172 BhIuKCIIEHUE IPOM3BOIHBIX 2
173-174 VpaBHeHUEe KacaTeabHOM K rpaduKy QpyHKIUH. 2
175-176 Kontpoabuas pagora Ne 10 no teme « Hauana MaTeMaTHYECKOro aHAIN3A» 2
177-178 [IpumeHeHre IPOU3BOIHOMN ISl KCCIIEAOBAHMS (PYHKIMIA HA MOHOTOHHOCTD U )
SKCTPEMYMEI
179-180 I1.3: [IpuMeHeHre TPOU3BOIHOM ISt UCCIEN0BAHMS (DYHKIMI HA MOHOTOHHOCTD U 2
OKCTPEMYMBI
181-182 HpHMeH?HHe MPOU3BOIHOM JUISL HAXOKEHUS HAMOOMBIINX U HAUMEHBIIHX 2
3HAUCHUI BEJTMYUH
183-184 3a1auy HA HAXOXKIEHHUE HAUOOBIIKMX ¥ HAMMEHBIIUX 3HAYEHUH BETUYMH 2
185-186 Konrpoabnast pa6ora Ne 11 no reme «Hayajna MaTeMaTHYeCKOro aHAIM32» 2
CamocrosiTe1bHast padoTa 00y4ar0IUXCH:
Pemenne 3amau n3 COopHHKA TpeHAXKEpOB 0 TeMe «Hadama MmaTeMaTHaeckoro 8
aHAIH3a»
Kouncyabranus 2
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Pazoen 10: UHTErpaJ M €ro NpUuMeHeHHe 16
187-188 I[TepBooGpasuas 2
189-190 Haxosx1eHue nepBo0OpasHbIX 2
191-192 OnpeneneHHbIi HATErPal 2
193-194 BelunciieHre MHTErpaios 2
195-196 ®opmyna Herotona — Jleitonuma 2
197-198 Berauncnenue mionanei miockux Guryp ¢ moMOIIBI0 OMPENeICHHOTO HHTErpaa 2
199-200 E}.{i:eil:;zcneﬂne TUIoLIaeH TIOCKUX (UTYp C TOMOLIBIO ONPEAEICHHOTO )
201-202 Kontpoabnas padora Ne 12 no Teme « IHTErpas u ero npuMeHeHne» 2
CamocTosiTeIbHASI Pa00Ta 00YYAIOLIHUXCH:
Pewenue 3anau u3 CoopHuKa TpeHaxkepoB 1o Teme «[lepBooOpazHas v HHTErpaiD). 8
BblyunTh npaBmiia HHTErpUPOBaHUs, TAOJIUILy HHTEIPAJIOB
KoucyabTanus 2
Paszoen 11: JJIeMEeHTbI TEOPUHU BEPOSITHOCTEN U 10
MAaTEeMATHYEeCKOM CTATUCTUKH
203-204 Onpeienenne BEPOSITHOCTH 2
205-206 CBOIiCTBa BEPOATHOCTEN 2
207-208 OCHOBHBIE TEOPEMBI BEPOATHOCTEMN 2
219-210 DJIeMeHTBI MATEMATHYECKON CTATHCTUKH 2
211212 KonTponbnas pz:ﬁom Ne 13 mo Teme «JIeMEHTBI TEOPHHU BePOSTHOCTEH 1 2
MAaTeMaTH4eCKOii CTATHCTHKNY
CamocrosiTesibHAst paboTa 00y4alOIIUXCH: 4
Pemenne 3amau u3 COOpHMKA TPEHAXKEPOB 110 TeMe «DJIEMEHTHI TEOPUH
BEPOSITHOCTEH M MaTeMaTHUECKOI CTATUCTUKID
Pasoen 12: YpaBHEHUs U HEPABEHCTBA 22
213-214 PaBHOCHIBHOCTH ypaBHEHUI 2
215-216 OO01ue MEeTOIBI PEIIeHNsT YpaBHEHUH 2
217-218 Pemenue ypaBHeHuit 2
219-220 Pewienne HepaBeHCTB ¢ OQHON EPEMEHHOMN 2
221-222 YpaBHEHUS U HEPABEHCTBA C JBYMs [IEPEMEHHBIMU 2
223-224 Pemenne ypaBHeHH U HEPABEHCTB C ABYMs IEPEMEHHBIMU 2
225226 Cucremsl ypaBHEHUH 2
227 Pemenune cuctemsl ypaBHEHHH 1
228 VYpaBHEHMS U HEPABEHCTBA C NTapaMeTpaMHu 1
229-230 KounTtpoannas paéora Ne 14 o reme «YpaBHeHHUs1 U HEPABEHCTBA» 2
231-232 IoaroroBka K HTOroBoii KOHTPOJILHOM padoTe. 2
233-234 Hrorosast konTpoabHas padora NelS 2
CamocTosiTe1bHasi padoTa 00y4YaroLuXCs:
Pemenne 3agay n3 COOpHIKA TPEHAKEPOB MO TEME « Y paBHEHHS U HEPABEHCTBAY 6

Pemuts ypaBHeHUil U HepaBeHCTB U3 MarepuanoB EI'D
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Tembl pedepaToB:

1) YucnoBbie GyHKIIMU U UX CBOWCTBA

2) CreneHHble PyHKIUH, €€ CBOMCTBA U rpauk

3) INoxazarenbHast PyHKINS, €€ CBOWCTBA U TpaduK

4) ®yHkiMs y=sin X , €€ CBOICTBa U rpaduk

5) ®dyHkuusa y=cos X, ee CBoMcTBa U rpaduk

6) OyHkuMM y=tg X, y=ctg X , UX CBOMCTBA U rpaduKu

7) TlpaBunabHBIE MHOTOTPAHHUKHU

8) Konuueckue ceueHus: U UX IPUMEHEHHUE B TEXHUKE

9) Maremaruka JlpeBHero Erunra ¢ no3unuii MateMaTuku XX B.

10) Marematuka J[peBHero BaBuiiona ¢ no3uiuii Marematuku XX B.

11) 3nameHuThIC 3a/1a4u IPEBHOCTH (yABOEHUE KyOa, TPUCEKIIUS yIJia,
KBa/IpaTypa Kpyra) v uX 3Ha4€HUe B Pa3BUTUH MATEMATHUKHU.

12) Anopun 3eHoHa B cBeTe MmatemMaTuku XIX—XX BB.

13) U3mepenust B reometpuu (JIOKOTh, YT, MaJiasg ¥ OOJIbIIAS TIsi/Ib, JIa/I0Hb,
MaxoBas U KOcasi Ca’K€Hb, CBSI3b MEXKIY 3TUMHU €AUHULIAMH U3MEPECHMUS).

14) BextopHoe 3a/1aHie NpsIMbIX U INIOCKOCTEN B IPOCTPAHCTBE

15) Ucropus reomerpun: I'eomerpust Ha BocToke

16) Uctopus reomerpun: I'peyeckas reomeTpus

17) Uctopus reomerpun: I'eomeTpusi HOBBIX BEKOB

18) Uctopus reomerpun: Kiaccuueckas reometpusi XIX Beka

19) Uctopus reomerpun: HeeBkinaoBas reoMeTpus

20) Poxaenue MaremaTuyeckoro ananusa B tpyaax M. HetoTona

21) Poxaenne MareMaTH4IecKoOro aHanu3a B Tpyaax ['. JIeitOauma

22) JI. Diinep u pazButue matematuueckoro aHanusza B X VIII B.

23) IIpaBusia BeIYMCIECHUS POU3BOAHOM (JIarpanx)

24) OkctpeMmyMbl PyHKIUH. [IpaBuna HaxX0XI€HUS UX C TTOMOULIBIO
IIPOU3BOJHOM

25) Bo3pacranue u yosiBanue ¢pyukiuu. [IpaBmio Jlarpanxka

26) CpenHue 3HaYEHUS U UX IPUMEHEHUE B CTATUCTUKE

277) Uctopust pa3BUTHUSI TEOPUU BEPOSTHOCTEN
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