[Tpunoxxenue k O6pazoBaTeIbHON TpOrpamMme

MVYHUIIUITAJIBHOE OBINEOBPA3OBATEJIbHOE BIO/DKETHOE YYPEXJIEHWE
«CPEJTHAA OBIIEOBPA3OBATEJIPHAS ILIKOJIA
IHUHCKUWU HEHTP OBPA3OBAHU S »

PaGouyas nporpamma
yueOHOro npeamera
«MaTtemMaTHKa)
(«Anredpa W HaAYaJIa MATEMATHYIECKOTO AHAJTIHN32))
10 - 11knaccnl

PIT pazpaGoTana yuuTensMu:
Porosoii U.B., I'eprenpenep I'.P., ®egoposoii C.B., Ctapoctenkosoii T.H.

2019ron



TlosicHUTEIBLHASA 3aIMCKA.

PaGouass nmporpamma no yuedoHomy npeamery «MaremaTuka (ajiredpe u HayajgaM MaTeMaTHYeCKOIro
anaiamn3za)» aus 10-11 kiaccos pa3padoraHa :

- B coorBercTBUM ¢ @DefepanbHbIM KOMIIOHEHTOM TOCYIAapPCTBEHHBIX 00pa30BaTENIbHBIX
CTaHJIapPTOB CpelHero (moaHoro) obmiero oopazoBanus (mpuka3z MunoOpHayku oT 05.03.2004r. Ne
1089);

- ¢ yuetoM [IpumepHOIi OCHOBHOH 00pa30oBaTeIbHON MPOTpaMMBbl OCHOBHOTO 001IIeT0 00pa3oBaHus,
CO3/IaHHOH Ha OCHOBE (pe/iepalIbHOTO TOCyIapCTBEHHOro o0pa3oBarensHoro crangapra u Y MK mis
10-11 xnaccos aBropoB FO.M.Komsirun M.B.TkaueBa, H.E.®@enoposa, M.W.111aOynauH.

- Ha ocHoBaHuu. yueOHoro miaHa MOBY «COUI «Anunckuit [1O», @enepanbHOro nepevHs
y4eOHUKOB, YTBEPIKICHHBIX, PEKOMECH/IOBAHHBIX K HCIIOJIH30BAHUIO B 00Pa30BaTEIIFHOM IIPOIIECCE B
00pa30BaTeNbHBIX YUPEKICHHUIX, PEATU3YIOIINX IPOrpaMMBbl 00111ero 00pa3oBaHUsl.

OO0mas xapakrepucTuka yue0OHOro npeamera.

[Tpu u3ydeHnn Kypca MaTeMaTUKy Ha 0a30BOM YPOBHE IPOJOIDKAIOTCS U TIOJIyYarOT Pa3BUTHE
coJiep KaTeNbHbIe THHUN: «Anredpay, «DyHKIun», «YpaBHEHHs U HEpaBEHCTBay, «I eoMeTpus»,
«neMeHTbl KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH, CTATUCTUKU U JIOTUKWY, BBOJUTCS JTUHUSA
«Havana MaTeMaTH4eckoro aHaiamusa.

B pamkax yka3zaHHBIX COAEPKATEIbHBIX JIMHUN PEIIAIOTCS CIEAYIOIINE 3aJa4u:

® CHUCTEMaTH3allMsl CBEACHUHN O YUCIaX; U3yUYE€HUE HOBBIX BU/IOB YUCIIOBBIX BBIPAXKEHUN U
(bopMyIT; COBEPIICHCTBOBAHHUE MPAKTUYECKIX HABBIKOB M BHIYMCIUTEILHOMN KYIbTYPHI,
pacIIMpeHue U COBEPIICHCTBOBAHHE areOpandecKoro ammapara, ChOpMUPOBAHHOTO B
OCHOBHOM IIKOJIE, U €r0 IPUMEHEHHE K PEILICHUI0 MATEMaTHYECKUX U HEMAaTEMaTHYECKUX
3a1ad4;

® pacIIMpeHHe U CUCTeMaTHU3aIlHsl OOIINX CBeIeHUH 0 QYHKIUAX, TOMOTHEHNE KJIacca N3ydaeMbIX
GyHKIUH, UIUTFOCTPAIUS IUPOTHI MPUMEHEHHS (PYHKIMH [T OMTUCAHUS U U3YYEHUS PeaTbHBIX
3aBHCHUMOCTEH;

®  pa3BUTHE NPEICTABIECHUN O BEPOSATHOCTHO-CTATUCTHYECKUX 3AKOHOMEPHOCTSX B OKPYKAIOLIEM
MHpE, COBEPIICHCTBOBAHNE WHTEIUIEKTYAbHBIX U PEYEBBIX YMEHUN MTyTeM 00O0TaIeHUs
MAaTE€MaTUUYCCKOT O A3bIKa, pa3BUTHUA JIOTUYCCKOTO MBIIIJICHUA.

N3yuyenune MmaTeMaTHKM B cTapuieil KoJe Ha 0a30BOM YPOBHe HANPaBJIEHO HA
AOCTHIKEHHE CICAYIOIINX LeJIe:

* (dopMUpOBaHME NPEJCTABICHUN O MaTeMaTHKE KaK YHHMBEpPCAJIbHOM SI3bIKE HAyKH, CPEICTBE
MOJIETTUPOBAHUS SBJICHHUI U MPOIECCOB, 00 UAESIX U METOAaX MAaTEMAaTHUKHU;

® Pa3BUTHUEC JIOTHYCCKOTI'O MBIIUICHUA, MPOCTPAHCTBEHHOI'O B006pa)KCHI/I$I, aHFOPHTMHqCCKOﬁ
KYJIbTYpPbl, KpUTHUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM 171l 0Oy4eHUs B BBICIIEH IITKOJIE
10 COOTBETCTBYIOIIEH CIEIHMAIIBHOCTH, B OyIyIIei mpodeccuoHaabHOM NeITeTbHOCTH;

* OBJIQJICHHE MAaTEeMaTHYEeCKHUMH 3HAHWSIMH WU YMEHHUSIMH, HEOOXOJUMBIMH B TOBCEIHEBHOM
KHU3HHU, M1 U3YUYCHHA HIKOJIBHBIX €CTCCTBCHHOHAYYHBIX IWUCHUILIIMH Ha 0a3oBOM YPOBHE, IJId
MoJlydeHus: 00pa3oBaHUST B 00NacTsIX, HE TpeOyImUX YriyOIeHHON MaTeMaTu4ecKou
MOJTOTOBKH;

* BOCIUTAaHHME CPEJACTBAMHU MATEMAaTHKU KYJIbTYypbl JUYHOCTU: OTHOIIEHHS K MaTeMaTHKe Kak
yacTh OOIIEYEIOBEYECKON KYIbTYypbl: 3HAaKOMCTBO C HCTOpPHEH pa3BUTUS MaTeMaTUKH,
HBOJIIOIMEH MaTEMAaTHUECKUX HJIEH, MOHUMAHUS 3HAYMMOCTH MAaTEMaTHUKU IJi1 0OIIECTBEHHOTO
mporpecca.

HN3menenne n od0ocHOBaHMe.
B 10 ki1 3a ocHOBY B3siTa mporpamMma 0a3oBoro ypoBHs. JlomomHuTensHO BBOAATCS 17 4 Ha

TEMBI:

Anrebpa 7-9 (moBTopenue) — 44
[Toka3zarenbHast QyHKIHS — 34
Jlorapudmuueckas GpyHKIus — 39



Tpuronomerpuueckue GopMynsl — 34

TpuronomeTpuuecke ypaBHeHUs — 24

Peszeps — 29

IIpenycmotpensl yacel pesepsa s nposenenust KIIH.

B rmaBe «Crenennas ¢ynkuus» Ha Temy «VppalnnoHanbHbIe HEpaBEHCTBA» B3AT 14 U3 ypoka
0000IIeHNsT JaHHBIH TJIaBEL

B 11 «kmacce wu3 «MrtoroBoro moBTOpeHMs» B3ATa 2 4Yaca Ha TMOBTOPEHUS TEM
«TpuroHomerpuueckue ypaBHeHUE», «TpuroHomerpuueckue ¢GoOpMynb» 2 Yaca H3 TJaBbI
«IIepBooOpa3Hast 1 UHTETpa» Ha TeMy «BwruucieHue miomanei Guryp ¢ moMoIblo HHTETPAIOBY
TaK Kak 3aJaHus 10 JaHHOU TeMe BBeacHbI B EI'D.

MecTo npeamera B 0a3MCHOM y4eOHOM ILJIAHE .

Cornacno @enepanbHOMy 0a3uCHOMY Y4eOHOMY IUIaHy JJIsi 00pa30BaTENIbHBIX YUPEKICHUH
Poccuiickoit @enepanuu 1uist 00s13aTEILHOTO U3yYEHHs] MAaTEMaTUKU Ha 3Tale CpeaHero (IOJIHOTO)
obmero obpasosanust orBoautcs B 10-11 kmaccax 340 yacoB u3 pacuera 5 yaca B Henemo. B 10-11
Kjaccax Ha u3yudeHue anreOpsl Bbimensercss 204 4. (3 u. B Hememio). JlaHHOE MIJIaHHpPOBAHUE
OmpeesieT JOCTaTOYHBIM 00beM y4eOHOTrO BpPEMEHHU JJisi MOBBIIICHUS MATEeMATHUYECKUX 3HAHHM
y4daluxcs B CTapIlIeM 3BeHE IIKOJIbI, YIYUIICHHUsS] YCBOCHHSI IPYTUX YUeOHBIX MPEIMETOB.

®opmMbl OpraHu3anvu 00pa3oBaTebHOr0 NPpOUECCa U KOHTPOJIA.

[IpomexxyTounasi —aTrrecTamus MPOBOAUTCS B  (GOpPME TECTOB, CAMOCTOSITEIBHBIX,
MPOBEPOUYHBIX PAbOT M MareMaTH4ecKuX MUKTaHTOB (Mo 10 - 15 MuUHYT) B KOHIIE JOTHYECKH
3aKOHYEHHBIX OJIOKOB yueOHOro Marepuaina. B Teuenue roga npoBoasTcs:

- B 10 KJ1. KOHTpOJIBbHBIE PAOOTHI: 6 YACOB, KOTOPHIE pacipeneieHbl o pasaenaMm «CTeneHb
C JICHCTBUTENIbHBIM MOKa3zarenem», « CrenenHas ¢yHkuus», «lloka3aTenbHas (QyHKIUA»,
«Jlorapudpmuueckas ¢yukus», «Tpuronomerpuueckue Qopmyns», «TpUroHOMETpHUUYECKHE
YpaBHEHUS.

- B 11 ki KOHTpoOJIbHBIE pPa0OTHL: 7 YacoB, KOTOPbIE paclpeneleHbl M0 pasjenam
«Tpuronomerpudeckue GyHkuumn», «lIponsBogHas u ee reomeTpuueckuii cMbiciy, «lIpuMenenne
MIPOM3BOIHON K McchenoBaHuio pyHkuit», «llepBooOpasHas u uHTErpan», «KomOuHaTopukay,
«JIeMEHTBI TEOPUHU BEPOATHOCTEN», «Y paBHEHUS U HEPABEHCTBA C IByMS IEPEMEHHBIMU».

OcHoBHasi popma opraHuzanum o0pa3oBaTeIHLHOTO MPOIIECca - KIACCHO-YPOUHasl CUCTEMA.
[IpenycmarpuBaeTcsi IpUMEHEHUE CIICAYIONUX TEXHOJIOTHI O0yICHHUS:
- TPaAULIMOHHAS KJIACCHO-YPOYHAS
- HTPOBBIC TEXHOJIOTUU
- 3JIEMEHTHI MPOOIEMHOTO 00YUEeHUS
- TEXHOJIOTUU YPOBHEBOH Au(pepeHnanun
- 3JI0pOBbE cOEperaroIne TeXHOJIOTHI
- UKT.

OO0ueyyeOHbIe yMeHNsI, HABBIKH U CIIOCOOBI J1eSITeJIbHOCTH

B xome ocBoeHust conep)kaHHs MaTeMaTHUECKOro OOpa30BaHMs yyallluecsl OBJIAJCBAIOT
pa3zHoO00pa3HBIMU CIIOCOOAMHU JESTENIbHOCTH, TPUOOPETAIOT M COBEPILIEHCTBYIOT OIBIT:

IIOCTPOEHHUSI M MCCIEAOBAHMUA MAaTEMaTU4YECKUX MOJENEH [UIsl ONHUCAHUS U pELICHHUA
MPUKJIAHBIX 33/1a4, 3aJ1a4 U3 CMEXHBIX JUCIUIUINH;

BBIIIOJTHEHUSI M CAMOCTOSITEIBHOTO COCTAaBJICHUS ANTOPUTMUYECKUX NPEANUCAHUM H
MHCTPYKIMH HAa MaTeMaTHYE€CKOM MAaTepuase; BBIIOJHEHHS PAcUETOB IPAKTUYECKOIO XapakTepa;
UCIOJIb30BAHUS MAaTEMAaTUYECKUX (POPMYN M CAMOCTOSATENBHOTO COCTaBlIeHUs (POpMyT Ha OCHOBE
00001IEHNS YaCTHBIX CITy4yaeB U SKCIEPUMEHTA;

CaMOCTOSITENTbHOH PalbOThl ¢ HMCTOYHMKAMH HH(popMaiuu, o00OIIeHHs W CHUCTeMaTH3aluu
MOJIy4eHHOM MH(pOpMAaLMK, UHTETPUPOBAHUS €€ B IUUHBIN OIBIT;



MPOBEACHUS JOKA3aTeIbHBIX PACCYKICHUM, TOTHYECKOTO 00OOCHOBAHMSI BBIBOJIOB, Pa3IUUCHUS
JOKa3aHHBIX W  HEJOKA3aHHBIX  YTBEPXKICHHM, AapryMEHTHPOBAHHBIX H  3MOI[MOHAIHHO
yOCIUTEIbHBIX CYXICHUN;

CaMOCTOATENIbHOM W KOJUICKTUBHOW JI€ATENbHOCTH, BKIIIOUEHHS CBOMX pE3yJbTaTOB B
pe3yiabTaThl PabOThl TPYMIIBI, COOTHECEHHE CBOEr0 MHEHHS C MHEHHEM JIPYIuX YYaCTHHKOB
y4e0HOTr0 KOJUIEKTHBA U MHEHUEM aBTOPUTETHBIX UCTOYHUKOB.

YMK

CamocrosTenbHble U KOHTPOJIbHBIE pa0OTHI 110 BCEM TEMaM Kypca.

Kaprouku k 3auéram.

TecTsl.

MareMaTHuecKue JUKTaHTHI.

Tabmuuer: «Anredpa u Havyana aHanuza 10 ki, : «Anredpa u Havana aHanmza 11 xkm»
WHuTepakTuBHAas JOCKa

MynbTUMEAUIHBIA IPOEKTOP

HuTepHeT pecypcsl.

YueOHbIe 3IEKTPOHHBIE TOCOOHS.
1.Marematuka 5-11, «/podax.asropsr: I'.B.[Jopodeer, C.B.CyBoposa,...
2. JIns moarotoBku k EI'D: 1) Metoauka, non penakuueit E.JO JlykuueBoi.
2) Caiit «mathege.ru»
3) Caiitet MO « fipi.ru»

Conep:xanue.
10 kaacc
I'naBa I. Aareopa 7-9(44.) IloBTOpennue.

I'maBa IV . Crenensn ¢ 1eiicTBUTEILHBIM NOKa3aTejseM (114)
Ilenpie w panuoHanbHble yucna. JleiicTBuTenpHbIE uucia. beckoHeuHO  yObIBaroIias
reoMeTpuueckas mporpeccus u ee cymma. Kopenb cremenu N> 1 u ero cpoiictBa. CTerneHp ¢
palMoOHANBHBIM [OKa3aTeaeM U ero cBoiWcrBa. [loHATHE O CTeneHu ¢ JeHCTBUTEIbHBIM
nokasaresieM. CBOIMCTBA CTEIIEHHU C IEHCTBUTEILHBIM ITIOKA3ATEIEM.

I'maBa V. Crenennas pynkuusa (134).
@Oynkiun. O6nacTh omnpenesleHuss U MHOXecTBO 3HaueHM. I'padux ¢ynxmum. Iloctpoenue
rpa@ukoB  (QYHKUMH, 3aJaHHBIX pa3IuyHbIMU crocobamu. [IpeoOpa3zoBaHus rpauKOB:
NapajuIeNIbHBIN IEPEHOC, CUMMETPUS OTHOCUTENBHO OCEH KOOPAWHAT U CUMMETPHSI OTHOCUTEIIBHO
Hayajla KOOPJIMHAT, CHMMETPHsSI OTHOCUTENIBHO TMpPSAMOM, pacTsbKeHHE M CKaThe BIOJb Oceil
KoopauHaT. CBOMCTBA ()yHKIIMU: MOHOTOHHOCTb, YETHOCTh M HEYETHOCTh, OTPAHUYEHHOCTb.
Crenennas GyHKIUS ¢ HATYpaJbHBIM TTOKa3aTelieM, €€ CBOMCTBA U TpaduK.
Obparnas Qynkuus. O6macTb ompeneneHuss U obiacTb 3HaueHUil oOparHoi ¢yHkuuu. ['paduk
oOpatHOl (QyHKUMU. BepTukaibHble U TOpU3OHTAIbHBIE aCUMNOTOTHI rpadukoB. I'paduku 1poGHO
JUHEWHBIX (QYyHKIUH. PaBHOCHIBHOCTH ypaBHEHMI W HEpaBeHCTB. PelieHue uppanroHaIbHBIX
YPaBHEHUM.

I'naBa VI. Tloka3zarenbHas pynkuus (134.)
IToka3zarenbHas GyHKIMS, ee CBOMCcTBA U rpaduk. Pemenue noka3zaTenbHbIX YpaBHEHUN U
HepaBeHCTB W HX cucTteM. OCHOBHBIC TIPUEMBI pEIICHUS CHUCTEM YypaBHEHHH: IIOACTAHOBKA,
anreOpandecKkoe CI0KEeHHE, BBEICHUE HOBBIX MIEPEMEHHBIX.

I'nasa VII. Jlorapupmuyeckas pynxuus (184.)
Jlorapudm uncna. OcHOBHOE JorapupMUIECKOe TOXAeCcTBO. Jlorapudm mpou3BeaeHHs, YaCTHOTO,
CTETEeHM; Tepexo]l K HOBOMY OCHOBaHMIO. [IeCATHYHBIN M HATypalbHBIH Jorapu]mbl, YUCIO €.
[IpeobOpazoBanme MPOCTEHIIMX BBIPAKECHUMA, BKIFOYAIOIIUX apu(hMETUUECKHUE OTepaIiiu, Oreparuio
BO3BE/ICHUE B CTEIICHDb U OTEPAIUIO JIOTapu(PMUPOBAHHUSL.



Jlorapudmuueckas ¢yHKIHs, €€ cBoiicTBa M Tpaduk. Pemenue jgorapudMuydecKnx ypaBHEHUH WU
HEPaBEHCTB.

I'naa VIII. Tpuronomerpunueckue popmyint (234)
Pagnannas mepa yrima. CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC IIPOM3BOJIBHOIO yIjga M 4YHCIA.
OcHOBHBIE TPUTOHOMETpHUUECKUE TOXkAecTBa. DopmMyibl npuBeaeHUs. CUHYC, KOCUHYC U TaHI'€HC
CYMMBI U Pa3HOCTH IBYX yrioB. CHHYC M KOCHHYC JBOMHOrO yria. ®opMyJibl IOJOBHHHOTO YIJIA.
[IpeoOpa3oBanusi CyMMBbl TPUTOHOMETPHUYECKUX (YHKUMH B TPOM3BEACHHE U IPOU3BEICHUS B
CyMMy. BbIpa’keHHe TpUTOHOMETPUYECKMX (YHKIUI Yepe3 TaHI€HC IOJOBUHHOIO apryMeHTa.
[IpeoOpazoBanus MPOCTEHIINX TPUTOHOMETPHUUYECKUX BBIPAKECHHIH.

I'nasa IX. Tpuronomerpuyeckue ypaBuenusi. (174.)
[Ipocreline TpPUrOHOMETPUUYECKHE YpaBHEHUsS. PelleHHe TPUrOHOMETPUUECKUX YPAaBHEHUH.
[Ipocreiinye TPUroHOMETPUUECKHUE HEPABEHCTBA. APKCUHYC, apKKOCUHYC, apKTaHI'€HC YHCIIA.

IloBTOpenue. (3u)
11 kaace

1.IToBTOpPenune kypca 10 knacca(24)
OcHOBHBIE 1IETH:
-(opMupoBaHue MPeICTABICHUH O LIEJTOCTHOCTH U HENIPEPBIBHOCTH Kypca ainredpsl;
-OBJIaJICHHE YMEHHEM OOOOIIEHHS U CHUCTEeMAaTH3aI[K 3HAHHIA TI0 OCHOBHBIM T€MaM Kypca anredpsl
10 xnacca;
-pa3BUTHE JIOTUYECKOTO, MATEMAaTHYECKOTO MBIIIJICHUS W UHTYHIIMU, TBOPUECKUX CIOCOOHOCTEH B
00J1aCTH MaTeMaTUKU

2. Tpuronomerpunyeckue pynkumnu (184)
OOnacte ompeneneHUs M MHOXKECTBO 3HAYCHHWH TPUTOHOMETpUYECKUX (yHKuui. YETHOCTB,
HEYETHOCTh, NEPUOANYHOCTb TPUTOHOMETpUYEeCKUX (yHKIMH. CBONCTBA U TpapuKH PyHKIHI
y =CO0S X,y =sin X,y = tg x.
OcHoOBHBIE 1IENH:
-bopMHupoBaHUE TpeACTaBIeHUNH 00 00ylacTh OmpeaesieHus U MHOXKECTBE  3HAUYCHHM
TPUTOHOMETPHUECKUX (DYHKIMHA, 0 HEUETHOW M 4ETHOU (PYHKIMAX, O NEPUOJUUECKON (PyHKIMH, O
nepuoje PyHKIUH, O HAMMEHBIIIEM T0JIOKUTETLHOM MEPUO/IE;
-popMupoBaHHe yMEHMH HaXOIUTh O00JacTb  ONpEAETICHHs W  MHOXKECTBO  3HAaYEeHUH
TPUTOHOMETPUYECKHUX (YHKIIHH CII0’KHOTO apryMeHTa, IPeICTaBICHHOr0 B BUJIE IpOOU U KOPHS;
-OBJIaJICHHE YMEHUEM CBOOOJHO CTPOUTH Tpa(UKU TPUTOHOMETPUUECKUX (DYHKIIUN U OMUCHIBATh UX
CBOMCTBA;
B pesynbrare n3ydeHus TeMbl ydaluecs JOJDKHBIL:
3HATh:
-00J1aCcTh ONpe/IeNeHUs] 1 MHOKECTBO 3HAUEHUH 2IIeMEHTAPHBIX TPUTOHOMETPUYECKUX (PYHKLIUH;
-TPUTOHOMETpUYECcKre PYHKINHU, X CBOMCTBA U rpauKy;
YMETb:
-HaXOJUTh 00JIacTh ONPEENICHNS U MHOXKECTBO 3HAUYEHUN TPUTOHOMETPUUECKHUX (QYHKIUH;
-MHOXKECTBO 3HA4YeHUH TpuroHomerpuueckux ¢ynkumid Buga Kf(x)+m, rme f(x)- mroGas
TPUTOHOMETpHUYECKast (PyHKIINS;
-JI0Ka3bIBaTh MEPUOJUYHOCTh PYHKIUH C 3aJaHHBIM [IEPUOJIOM;
-rccaeoBaTh (YHKIUIO HA YETHOCTh U HEYETHOCTD;
-CTPOUTH rpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;
-coBepIlaTh peodpazoBanue rpadukoB QyHKIUHN, 3HAsI UX CBOMCTBA;
-pemaTh rpaduyecku MpOCTENIINE TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA.

3.[IpousBoaHas u e€ reomerpuyeckuii cmpica (18)
[TpousBoanas. [IponsBognas crenennoi ¢ynkuuu. [IpaBuna muddepennmuposanus. [IponsBoaHbie
HEKOTOPBIX 3JIEMEHTapHBIX GyHKIUH. ['eoMeTpruecKuii CMbICT POU3BOHOM.



OCHOBHEIE 1€

CJpopMupoBaHue MOHSATHH O MIHOBEHHOM CKOPOCTH, O KacaTellbHOM K IUIOCKOH KpHUBOH, O
KacaTelbHOU K rpaduKy (PyHKIIHMH, O TPOU3BOIHON PYHKITUHU, O (PU3UUECKOM CMBICIIEC IPOU3BOTHOM,
0 T€OMETPUIECKOM CMBICIIC POU3BOIHOM, O CKOPOCTH U3MEHEHUs (DYHKIUH, O mpejene QyHKIUU B
TOuKe, 0 1upepeHTpPOBaHNH, O TIPOU3BOAHBIX ANEMEHTAPHBIX (PYHKIIHIA;

CJpopMupoBaHuEe yMEHHS HCIOJIB30BaTh AJITOPUTM HAXOXIACHUS TPOU3BOJIHON dIIEMEHTAPHBIX
(GYHKIIUI IPOCTOrO U CIOKHOTO apryMEHTa;

[JoBnaiecHue yMEHHUEM HaXOUTh MPOU3BOIHYIO JIFOO0H KOMOMHAIIUY dJIEMEHTAPHBIX (DYHKITHH;
[JoBnaJieHWe HaBBIKAMHM COCTaBJICHHMS] ypaBHEHHs KacaTellbHOM K rpaduky QyHKIMH Tpu
JIOTIOJTHUTEIBHBIX YCIIOBUSX, HAXOXKICHHSI YTIIOBOT0 KOA((DUIIMEHTa KacaTelbHOMW, TOUKH KaCaHUS.

B pesynbrare u3ydeHus TeMbl y4aluecs JOJKHBI:

3HATh:

[ImoHsITHE TPOU3BOIHON (PYHKIIUH, (PU3HUECKOTO U T€OMETPUUYECKOTO CMbICIIA IIPOU3BOTHOM;
[ImoHsITHE IPONU3BOIHON CTEIIEHH, KOPHS;

CnpaBuina 1uddepeHupoBaHuUs;

[1¢hopMyITBI IPOU3BOAHBIX SJIEMEHTAPHBIX (QYHKIIUH;

[lypaBHEeHHE KacaTelbHOU K rpaduKy (yHKIIHH,

[JanropuTM COCTaBIICHUS YPaBHEHHS KacaTeIbHOM;

YMETb:

[IBBIYHUCISITH TIPOU3BOIHYIO CTEICHHON (YHKITMH ¥ KOPHS;

[JHaXOJUTh MPOU3BOJHBIE CYMMBI, Pa3HOCTH, HMPOHU3BEACHUS, YACTHOTO; MPOU3BOIHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIIHIA;

[JHaXOAUTH MPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI CIIOKHOTO apryMeHTa;

[lcocTaBNATh ypaBHEHHE KacaTebHOU K rpaduKy GYHKIUH MO aJITOPUTMY;

[lydacTBOBaTh B Jauajore, MOHUMAaTh TOYKY 3peHHsI coOecelHWKa, NMPU3HABATh MPAaBO HA WHOE
MHEHHUE;

[10OBSACHATH N3YUYEHHBIE TTOJI0KEHHUS HA CAMOCTOSTENIBHO 110100paHHbIX IPUMeEpax;
[locymecTBIATh TOUCK HECKOJBKHUX CIIOCOOOB PEIIeHHUs, apryMEHTHPOBATh PAMOHAIBHBIIN CII0CO0,
MIPOBOJIUTH JTOKA3aTEIbHBIE PACCYKICHUS;

[lcaMOCTOATENBHO UCKATh HEOOXOIUMYIO JIJIsl peIIeHUs YUeOHbIX 3a/1a4 HHPOPMALIUIO.

4.IlpuMeHeHne NPOU3BOAHOM K Mccae10BaHuI0 QyHKIuHA (1349)
Bozpacranne u yObiBanue (yHKuuMid. OkcrpemyMbl (QyHkuuu. IIpuMeHeHue mNpou3BOAHON K
noctpoeHuo rpaduxos pynknuii. Haubonpiee 1 HaumMeHbliee 3HaueHUs! QyHKUMU. BBIMyKiIocTh
rpaduka. Touku neperuoa.
OcHoOBHBIE 1IENH:
- (opMupoBaHHE MPEJICTAaBICHUH O MPOMEXYTKaxX BO3pacTaHUs M yObIBaHUS (QYHKLIHUH, O
JOCTaTOYHOM YCJIOBMM BO3pacTaHHUsd (YHKIMH, O MPOMEKYTKaX MOHOTOHHOCTH (QYHKLUH, 00
OKPECTHOCTH TOYKH, O TOYKAaX MakKCHMymMa M MHUHUMYyMa (YHKIMH, O TOYKaxX 3KCTpEMyma, O
KPUTHUYECKUX TOUKAX;
- (gopMupoBaHHWE yMEHHUS CTPOUTh ACKM3 Tpaduka (yHKIHUH, €CIH 3aJaH OTPE30K, 3HAUCHUS
(YHKIIMK Ha KOHIIAX 3TOr0 OTpe3Ka M 3HAK MPOU3BOJAHON B HEKOTOPBIX TOUKAaX (PYHKIUH;
- OBJIQJICHHE YMEHHEM IMPUMEHATh MPOU3BOAHYI0 K HCCIEIOBAaHUI0 (YHKIUNH U TOCTPOEHUIO
rpaduKoB;
- OBJIaJICHUE HABBIKAMHM HCCJIEIOBaTh B MPOCTEHIIMX Clydyasx (QYHKIMM HAa MOHOTOHHOCTb,
HaXO/JWTh HamOoJblliee W HauMEHbIee 3HAaYeHHd (QYHKUMUN, TOUKM TNepernda W HMHTEpBAJIbI
BBIITYKJIOCTH.

B pe3ynbrare u3yueHus TeMbl yyaluecs JOJKHbI:

3HATh:

- IOHSITHE CTAlMOHAPHBIX, KPUTUYECKUX TOUEK, TOUEK IKCTPEMYMa;

- KaK MIPUMEHSATH MPOU3BOAHYIO K HCCIEIOBAHNIO (DYHKIIMNA U IIOCTPOEHUIO IpapUKOB;

- KaK MCCJIE0BATh B MPOCTEHIINX Clay4asxX (pYHKIUH Ha MOHOTOHHOCTb, HAXOAUTh HauOoJbIlEE U
HaMMEHbIIee 3HAaYCHUs PYHKIIUY;

YMETb:



- HaXOAMUTh UHTEPBAJIbl BO3PACTaHUS U YObIBaHUS (DYyHKIIHIA;

- CTPOMTD ICKU3 TpaduKa HENPEepbIBHOW (QYHKIIMU, ONPEIeNEHHON Ha OTPE3KE;

- HaXOAWUTh CTAllMOHAPHBIE TOUKU (PYHKLUHU, KPUTUUECKUE TOUKU U TOUKH IKCTPEMYMa;
- IPUMEHSATH MPOU3BOAHYIO K HCCIEIOBAHUIO (DYHKIIMNA U TIOCTPOCHUIO TPa(hUKOB;

- HaXOAUTh HauOOJIbIlIee U HAaUMEHbIIee 3HaueHue QyHKINHY;

- paboTaTh ¢ yueOHUKOM, OTOMPATh U CTPYKTYPUPOBATH MaTepHall.

S.I1epBooOpa3Hasi u uaTerpaJ (124)
[TepBooOpasnas. [IpaBuna HaxoxaeHus mepBooOpa3HbIX. [LIomans KpUBOJIMHEWHOW Tpameruu u
MHTEerpail. Berunciienne nuterpanos. Beruucnenue mioniaaei ¢ moMombo HHTErPAIOB.
OcHOBHBbIE 1IENH:
- (opmupoBaHHe MpPEICTaBICHU O MEpPBOOOpa3HON (QyHKLIMU, O ceMelcTBe MepBOOOPa3HBIX, O
i QepeHIIMPOBaHUN U WHTETPUPOBAHUM, O TaOJUIle MEPBOOOPA3HBIX, O MPABMIIAX OTHICKAHHS
MepBOOOPaA3HBIX;
- (opmupoBaHuEe YMEHHMI HaXOAWUThH IS (QYHKIHMU NEPBOOOpPaA3HYyI0, rpaduK KOTOPOW MPOXOAUT
yepe3 TOUKY, 33JIaHHYI0 KOOpAUHATaMU;
- OBJIAJICHHE YMEHHEM HAaXOJUTh IUIOMIAh KPUBOJIMHEHHON Tpameuuu, orpaHiYeHHoi rpadukaMu
bynkiwmii Y = f(X) u y = g(X), orpaHuueHHOM IpsAMBIME X = @. x = b, ocbto Ox u rpaduxom Yy = h(X).

B pe3ynbrare u3ydeHus TeMbl ydaluecs JOJKHBI:

3HATB!

- IOHATHUE NepBOOOPa3HOM, HHTETpaa;

- IpaBHJIa HAXOXKJICHUS TEPBOOOPA3HBIX;

- TabJIUIly IepBOOOPA3HBIX;

- popmyny Hetorona JleiiOaua,

- [IpaBUJIa HUHTETPUPOBAHUS;

YMETB!

- MPOBOAMTH MUH(OPMAIIMOHHO-CMBICIIOBOM aHAIU3 MPOYMTAHHOIO TEKCTa B yUeOHUKE, yUaCTBOBATh
B JHMajiore, TMPHBOIWTH MPHUMEPHI; apryMEHTHPOBAHO OTBEYaTh Ha IOCTaBJICHHBIE BOIPOCHI,
OCMBICIIMBATh OIIMOKH U X YCTPAHSTD;

- IOKa3bIBaTh, YTO JaHHAast QYHKIHS SBISETCS IEPBOOOPA3HOM IS APYroi JaHHOW (YHKIINU;

- HaXOJUTh OJHY U3 NMEpPBOOOPa3HBIX sl CYMMBbl (PYHKIMI M mpou3BeneHUs QyHKIHMU Ha YHCIIO,
WCTIOJB3Ys CIIPAaBOYHBIC MAaTEPHAIbI;

- BBIBOJUTD MIPABUJIA OTHICKAHMSI IEPBOOOPA3HBIX;

- 1300pakaTh KPUBOJIIMHEHHYIO TPAIENNIO, OTPaHNUYEHHYIO TpapuKaMH JIEMEHTAPHBIX ()YHKIIHIA;

- BBIUUCIIATH MHTErpasl OT 3JIEMEHTApHON (PYHKIMHM MPOCTOro aprymesnra mno ¢opmyne HproToHa
JleitOHHIIa C TOMOIIIBIO TaOJIULBI TIEPBOOOPA3HBIX U MTPaBUJI HHTETPUPOBAHUS;

- BBIYMCIIATD IUIOLIA/lb KPUBOJIMHEWHOM Tpanenuu, orpaHuueHHON NpsIMbIMU X = &, x = b, ocbto Ox
1 rpaduKOM KBaJIpaTUYHON (DYHKIIMU;

- HaXOAMTh IIOIIA/1b KPUBOJIMHEHHOHN Tpamnennu, orpaHiYeHHOo napaboiaamu;

- BBIYUCIIAATH IyTh, TPOWJCHHBIN TEIIOM OT Hayajla JBM)KCHHUS IO OCTAHOBKH, €CITH M3BECTHA €Tr0
CKOpOCTb;

- IPEIBUICTH BO3MOXHBIE ITOCIIEICTBUS CBOMX JICHCTBUH;

- BJIaJIETh HaBbIKAMH KOHTPOJISL M OLIEHKH CBOEH JIeITEeIbHOCTH.

6. KomoOunaropuka (94)
TabnuuHoe u rpaduveckoe MpeacTaBIeHHe JaHHBIX. UHCIOBbIe XapaKTEPUCTUKH PSII0B TaHHBIX.
[Toouep&nupli M OTHOBpEMEHHBI BHIOOP HECKOIBKUX 3JIEMEHTOB M3 KOHEYHOIO MHOXKECTBA.
@opMynibl YMCIIa TEPECTAaHOBOK, COUYETaHWM, pa3MelleHui. PerieHne KOMOWMHATOPHBIX 3ajad.
®opmyna ounoma Herotona. CBoiicTBa OMHOMHHANBHBIX KO3 unmeHToB. Tpeyronpuuk [lackans.
OcHOBHBIE 1IENN:
- (opMHpOBaHHE MPEACTABICHUN O HAYyYHBIX, JOIMYECKMX, KOMOMHATOPHBIX METO/AaX pPELICHUs
MaTeMaTHUYECKUX 3a7au;
- (hopMupoOBaHKNE YMEHUS aHATU3UPOBATh, HAXOIUTh PA3JIMYHbIE CIIOCOOBI PEIICHHs OTHOM U TOH ke



3aJ]a4M, eJIaTh BHIBOJIEI;
- pa3BUTHE KOMOMHATOPHO-IOTUYECKOTO MBITILICHUS

B pe3ynbrare n3ydeHus: TEMbl yUalIUECS JTOJKHBI:

3HATh:

- IOHATHE KOMOMHATOPHOM 33]]a4i M OCHOBHBIX METOJIOB €€ pelIeHus (IepecTaHOBKH, Pa3MELICHHUS,
coueTaHus 0€3 MOBTOPEHUS U C TIOBTOPEHUEM);

- IIOHATHE JIOTUYCCKOM 33124,

- MpUEMBI PEIICHUs] KOMOMHATOPHBIX, JOTHYECKUX 3a]1a4;

- 3JIEMEHTHI TPa)OBOT0 MOICTUPOBAHUS;

YMETh:

- UCII0JIb30BATh OCHOBHBLIC MCTO/Ibl PCHICHUS KOMGI/IHaToprIX, JJOrN4C€CKHUX 3aJa4,

- paspabaThIBaTh MOJICIM METOJIOB DEIICHMs 3ajad, B TOM 4YHUCJIE U TNPU TOMOIM TpadBoOro
MOJICJIUPOBAHNS;

- MepeXOoJUTh OT HJEH 3aJauyd K aHaJOTWYHOMW, OoJjiee MpOCTOW 3amade, T.e. OT OCHOBHOM
MMOCTAaHOBKH BOIIPOCA K CXEME;

- ICHO BBIp@XXaTh pa3pabOTaHHYIO UCIO 33/1a4H.

7. JjieMeHThl TEOPUHU BeposiTHOCTEH (74)
DneMeHTapHbIe U CIOXKHBIE COOBITHS. PaccMoTpeHue ciydaeB: BEpOSITHOCTh CYMMbI HECOBMECTHBIX
COOBITUI, BEPOATHOCTH MPOTHUBOIOIOKHOTO COObITUA. [loHSATHE O HE3aBUCUMOCTU COOBITHIA.
BeposiTHOCTh M cTaTHCTHYECKAsl 4acTOTa HACTYIUICHHUS cOObITHs. PelieHne nmpakTuueckux 3aaad C
MIPUMEHEHUE BEPOSTHOCTHBIX METO/IOB.
OcHOBHBIE 1eJIH:
e (opmupoBaHUE NPEICTABICHUS O TEOPUU BEPOATHOCTH, O TMOHATUAX: BEPOSITHOCTD,
UCIBITaHUE, COOBITHE (HEBO3MOXKHOE U JOCTOBEPHOE), BEPOSATHOCTh COOBITUH, 00BEAMHEHNE
Y TIepecevYCHHEe COOBITHIA, CIICICTBUE COOBITHS, HE3aBUCUMOCTh COOBITHH;
e (opmupoBaHUE yYMEHHUS BBIYUCIATH BEPOSTHOCTH COOBITUH, OMpENeisiTh HECOBMECTHBIC U
MIPOTUBOMOIOKHBIE COOBITHS;
® OBJIaJICHHE YMEHUEM BBHITIOJIHEHHSI OCHOBHBIX OTEpariiii Hajl COOBITHIMU
® OBJIaJICHUE HAaBBIKAMHM PEIICHUS IMPAKTUUYECKUX 3a7ad C MPUMEHEHHUEM BEPOSTHOCTHBIX
METO/IOB
B pe3ynbpTare uzydeHus: TeMbl y4alrecs J0HKHBI:
3HATh:
® TIOHSTHE BEPOATHOCTU COOBITUI;
® TIOHATHE HEBO3MOKHOTO M IOCTOBEPHOTO COOBITHS,
® TIOHSTHE HE3aBUCUMBIX COOBITHIA;
® T[IOHSTHE YCIOBHOM BEPOSITHOCTU COOBITHIA;
® TIOHATHE CTATUCTHYECKOM YACTOTHI HACTYTUICHHS COOBITHIA;

® BBIUUCIATH BEPOSTHOCTH COOBITHIA,

®  OMNpEeISITh PABHOBEPOSTHBIE COOBITHS;

®  BBITIOJHATH OCHOBHBIE OTIEpaIuy HaJl COOBITHSIMU;

® JI0Ka3bIBAaTh HE3aBUCHMOCTH COOBITHIA;

® HAXOJUTh YCIOBHYIO BEPOSITHOCTH;

® pemaTh MPaKTUUYECKHE 3a1a9d, TPUMEHSS METOIbI TEOPHH BEPOSITHOCTH.

8. YpaBHeHUs1 1 HepaBEeHCTBA C IBYMS HeU3BeCTHbIMH (74)
JluneliHple ypaBHEHHMsI M HEpPaBEHCTBA C JBYMs IE€peMEHHbIMU. HenuHelHble ypaBHEHHUS U
HEpPaBEHCTBA C JBYMS TEPEMEHHBIMH. YpaBHEHHMsS W HEPABEHCTBA C JBYMS TEPEMEHHBIMHU,
coJiepKaliue mapaMmeTpsl.
OcHoOBHBIE LIEJIN:
e O00y4HTh NMpUEMaM PEIICHUS YpaBHEHUH, HEPABEHCTB M CUCTEM YpaBHEHUH M HEPABEHCTB C
JBYMSI IEPEMEHHBIMHU.



9. UTorosoe moBTopeHue Kypca ajaredpbl 1 HayaJa anaausa 3a 10-11 kaacenr (164)
OCHOBHEIE €T

e 0000IIeHNe U cUCTeMaTH3alMs Kypca anreOpsl u Hava aHanu3a 3a 10 11 xmaccsr;

® CO3/laHH€ YCIOBMH Ui IUIOJOTBOPHOTO Y4acTHsl B IPYyNIIOBOH padore, i (HOpMUPOBAHUS
YMEHUS CaMOCTOSITEIbHO 1 MOTUBUPOBAHHO OPIaHU30BBIBAThH CBOIO JEATEIbHOCTD;

e (opMHUpOBaHME TPEICTABICHUH 00 HIESIX M METOJaX MAaTeMaTUKH, O MaTeMaTHKE Kak
CpeACTBE MOJICTUPOBAHMS SIBJICHUI U TPOLIECCOB;

® Da3BUTHE JIOTMYECKOIO M MaTeMaTU4YeCKOro MBIIUICHUs, HWHTYMIMH, TBOPUYECKUX
CIIOCOOHOCTEM;

e BOCNUTaHHE MOHWMAaHMS 3HAYMMOCTH MaTeMaTHKH JUI 00IIECTBEHHOTO IIporpecca

TpeGoBanusi K yPOBHIO OATOTOBKH
B pe3ysbTare n3y4yeHus MATeMaTHKH HA 02a30BOM YPOBHE YYEHHUK J0JIKEH
3HAMb/NOHUMAM b
® 3HAYCHME MAaTEMATHUUYECKON HAyKH Ul PELICHUS 3a/1a4, BOSHUKAIOIUX B TEOPUU U IIPAKTHKE;
LIMPOTY U B TO € BpPEMS OTPaHMYEHHOCTb IPUMEHEHUS MAaTEMaTH4YECKHUX METOHOB K
aHAJIM3y U MCCIIEJOBAHUIO IIPOLIECCOB U SIBJICHUHN B IPUPOJIE U OOLIECTBE;
® 3HaYEHHUE MPAKTUKHU U BOIIPOCOB, BO3HUKAIOIIMX B CaMOil MaTeMaTuke A (OPMHUPOBAHUS U
pa3BUTHS MaTEMaTUYECKON HAYKH; HCTOPUIO Pa3BUTHUS IIOHATHS YUCIIA;
® YHUBEPCAIBHBIA XapakTEp 3aKOHOB JIOTMKM MAaT€MAaTHYECKUX PACCYXKICHUH, UX
IIPUMEHUMOCTb BO BCEX 00JIACTSX YEIOBEUYECKOM NesTeTbHOCTH.
yMeThb
® BBHINOJHATH apuU(MeTHUYecKue [JCeHCTBUSA, coueTass YCTHblE M IHCbMEHHBbIE IPHEMBI,
IIPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOMCTB; HAXOAWTHb 3HAYEHUS KOPHSA HaTypaJbHOU
CTCIICHU, CTCICHU C pallMOHAJIbHBIM IIOKA3aTCJIEM, norapHQ)Ma, HCIIOJIB3YA IIPpU
HEOO0XO/MMOCTH BBIUYUCIIUTENbHBIE YCTPOWCTBA; IO0JIb30BAaThCSI OLEHKOM M HPUKUIKOW MpU
MIPAKTHYECKUX pacyeTax;
® [IPOBOJUTH IO MU3BECTHBIM (POPMYJIaM M IpaBUiIaM NMpeoOpa3oBaHUsl OYKBEHHBIX BbIpaKEHU,
BKJIIOYAIOIUX CTETIEHH, paJIuKajbl, Jorapu(Mbl 1 TPUTOHOMETPHUECKUE (PYHKIIUH;
® BBIYUCIATH 3HAUCHHUA YHCIIOBBIX U 6yKB€HHI>IX BI)Ipa)KeHI/II\/'I, OCYIICCTBIIAA HGO6XOJII/IMBI€
MIO/ICTAHOBKHU U Mpeo0pa3oBaHMUs;
HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHSA B IPAKTHYECKOM 1esiTeIbHOCTH B
MOBCEHEBHOM KU3HHU JUIsl: TPAKTUUYECKUX pacyeToB Mo (popmyram, BKiItodas GopMyIibl,
CoJIepKalle CTeNeHH, paJiuKaibl, JiorapudMbl U TPUTOHOMETpUYECKHE (DYHKIMH,
HCIIOJIB3YA  IIPU HCO6XOI[I/IMOCTI/I CIIPaBOYHBIC MaTCPpUAJIbl 1 HpOCTeI\/'IHII/Ie BBIYUCIUTCIIBHBIC
YCTPOMCTBA;

TpeOoBaHNs K YPOBHIO NOATOTOBKH BbINYCKHUKOB
B pe3ynbrate u3yueHus MaTeMaTUKU Ha 6a30BOM YpOBHE YUEHHK JOKEH
3HATH/TIOHUMATh:
- 3HAUECHNE MaTeMaTHIEeCKOM HAYKM IOJId pCIICHUA 3aaa4, BOSHUKAIONIUX B TCOPHUU U HA IIPAKTHKE;
LIUPOTY U B TO K€ BPEMSI OTPAHUUYEHHOCTh NPUMEHEHUSI MATEMAaTUYECKUX METO/IOB K aHAIU3y U
WCCTIEOBAHUIO TIPOIIECCOB U SIBICHUI B IPUPOJE U OOIIECTBE;
- 3HaU€HHUE MPAKTUKU U BOIIPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTHUKe 711 JOPMUPOBAHUS U
Pa3sBUTHUA MaTeMaTUYECKOU HAyYKH; UICTOPUIO PA3BUTHA MMOHATHA YHCiIa, CO3JaHNUA MAaTEMAaTHUICCKOI'O
aHaIM3a, BOSHUKHOBEHHUS U PAa3BUTHUS TEOMETPUU;
- YHUBEPCAJIBHBIN XapaKTep 3aKOHOB JIOTMKNA MaTEMaTHUYECKUX PACCYKAECHUN, UX IPUMEHUMOCTb BO
BCEX 00JIACTSAX UETOBEUYECKOU NIEeATENHHOCTH;
- BEPOSATHOCTHBIN XapaKTep Pa3IuvHBIX MPOIECCOB OKPYKAIOIIETO MHUPA;
Auredpa
YMeTs:
- BBIIIOJIHATH apI/I(i)MeTI/I‘-IeCKI/Ie IICI\/'ICTBI/IH, COUCTasA YCTHBIC U TMCbMCHHBIC ITPUCMBI, TPUMCHCHUC
BBIYHCIIUTENbHBIX YCTPOUCTB; HAXOJUTh 3HAUEHHUSI KOPHSI HaTypalbHON CTETIEHH, CTETICHH C



palMoHaIBHBIM IT0Ka3aTeleM, Jorapudma, UCoNb3ys IpU HEOOXOIUMOCTH BBIYNCIUTEIIbHbIE
YCTPOMCTBA; M0JIb30BATHCS OLIEHKOM U IPUKUAKOM MPH MPAKTUYECKUX pacyeTax;
- IPOBOJIUTH 110 U3BECTHBIM (hOpMysIaM U MpaBuiIaM IpeoOpa3oBaHusl OyKBEHHBIX BBIPa)KEHUI,
BKJTIOYAIOIIUX CTETICHH, PaJuKaibl, JOrapu(Mbl 1 TPUTOHOMETPHYECKUE (PYHKIUH;
- BBIUMCJIATh 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOUMbIE
MOJICTAHOBKH M MPe0Opa30BaHuUs;
UCIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM J€SITEIbHOCTH U IOBCEIHEBHON
HKU3HU JJIS:
- IPAKTUYECKHUX pacyeToB o hopMyiam, BKIt0oUast GopMyJibl, coAepKallie CTENEeHH, pajiuKabl,
norapumMbl ¥ TPUTOHOMETPHUYECKUE (DYHKITNH, UCTIONB3Ys P HEOOXOIUMOCTH CIIPABOYHBIC
MaTepHasbl U IPOCTEUINE BEIYUCIUTEIbHBIE YCTPONCTBA;
DOYyHKUMH U TPAaPUKHU
YMmers:
- OTIpE/CTATH 3HaYeHNUE (PYHKUUH 110 3HAUCHUIO apTyMEHTa MPH pa3IMyHbIX croco0ax 3aJaHus
byHKIMH;
- CTPOUTH IpadUKu U3yYCHHBIX (PYHKLIUH;
- OMMCHIBATh IO IrpaduKy U B MPOCTEHIINX CiIydasx 1o Gpopmylie MoBeACHUE U CBOMCTBA (DyHKINH,
HaXOJUTh 1O TpaduKy PyHKIMH HANOOIBIINE U HAMMCHBIINE 3HAYCHHUS,
- pelaTh ypaBHEHMs, IPOCTEHIINE CUCTEMbl YPaBHEHUH, UCIIOJIb3Ys CBOMCTBA (PYHKLUHN U UX
rpauKoB;
HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHUS B IPAKTUUYECKOM JEeSATEIbHOCTH U MIOBCEIHEBHON
AKU3HU JJIS:
- OMMCAHUS C NOMOILBIO QYHKIUN pPa3IMUHBIX 3aBUCUMOCTEH, IPEJICTABICHUS UX IpaduiecKH,
MHTEpIpETaIny rpaprKoB;
Havasa maTeMaTH4eCKOIo aHaJmu3a
YMmers:
BBIUUCIIATH IPOU3BO/IHBIE U IEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKIIMH, UCIIONIb3Ysl CIIPABOYHbIE
MaTepuabl;
HCCIIeI0BaTh B MPOCTEHUIINX ClydasiX (yHKIMHM HA MOHOTOHHOCTh, HAXO/AUTh HaNOOJIbIINE U
HauMEHbIINE 3HAYEHUS PYHKIMM, CTPOUTH rpaMKi MHOTOUJIEHOB U IPOCTEUIINX pallMOHATbHBIX
(GyHKIMH C HCIIOIB30BAHUEM allllapaTa MaTeMaTUYeCKOro aHaIN3a;
BBIYUCIIATH B IPOCTEUIINX CIyYasX MO ¢ UCTIOJIb30BaHUEM IEPBOOOPA3HOI;
HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKOM JeSITEIbHOCTH U MIOBCEIHEBHON
HKU3HU JJIS:
peleHus MPUKJIAAHbBIX 33/a4, B TOM YHCJIE COLMaIbHO-DKOHOMUYECKHUX U (PU3NYECKHUX, HA
HauOOoJIbIINE U HAMMEHbIINE 3HAUEHUs, HA HAXOKJICHHE CKOPOCTU U YCKOPEHUS;
YpaBHeHHS U HEPABEHCTBA
Ymers:
pemaTh panMoHalbHbIE, TOKa3aTelbHbIE U JorapupMHUUECKie YPaBHEHHS U HEPaBEHCTBA,
MIPOCTEHNIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI;
COCTaBJIATh YPAaBHEHHS M HEPABEHCTBA 110 YCJIOBHIO 3aa4u;
MCIOJIb30BaTh JJIs MPUOIMKEHHOTO pelIeHNs YpaBHEHUN U HEPAaBEHCTB IpadudecKuil MeTos;
n300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOXKECTBA PEILIEHUH MPOCTEHIIINX ypaBHEHUH U UX
CUCTEM;
UCIOJIb30BATh MPUOOPETEHHbIE 3HAHUS M YMEHHUS B PAKTUUYECKOM NESTETLHOCTH U MIOBCEIHEBHON
HKU3HU JJIS:
MIOCTPOEHHUSI U UCCIIEOBAHMSI IPOCTENIINX MAaTEMATUUECKUX MOJEIIEH;

DJIeMEeHThl KOMOMHATOPUKH M TEOPHHU BEPOSITHOCTH
YMmeTs:
- pemarth npocTeiiire KOMOMHATOPHBIE 33/1a4l METOAO0M Iiepedopa, a TakKe C UCIOIb30BaHUEM
U3BECTHBIX (hopMyI;
- BBIYHCIIATH B IPOCTEHMIINX CITydasiX BEPOSITHOCTU COOBITUN HA OCHOBE MOJCUYETA YUCIIA UCXO/IOB;
UCIOJIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOM JeSITeIbHOCTH U MIOBCETHEBHOU
KU3HU JJIA:
- aHAJIM3a PeAbHBIX YHCIOBBIX TAaHHBIX, IPEJICTABICHHBIX B BHJIE IUarpaMM, rpa(ukos;
- aHaJIM3a UHPOPMALIMU CTATUCTUYECKOTO XapaKTepa.
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