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IHosicHuTEeALHAA 3aNIUCKA.
Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C HOPMATHBHBIMU
JIOKYMEHTaAMU:

o Oepnepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHuU B
Poccuiickon @enepauum»;

o @enepanbHbll 0a3uCHBIA Y4eOHBIM IUTaH, YTBEPXKIACHHBIA MPUKA30M
MunucrepctBa oOpazoBanusi Poccuiickoit @enepauuu ot 09.03.2004 Ne
1312 (nanee — ®BYI1-2004);

o @ejiepanbHbIi  KOMIIOHEHT  TOCYJApCTBEHHOIO  CTaHAapTa  OOIIero
oOpa3oBaHUs, YTBEPXKIACHHBIA MpUKa3oM MuHuUCTEpCTBA 0Opa30BaHUs
Poccuiickoit ®eneparuun ot 05.03.2004 Ne 1089 «OO0 yTBepxaeHUU
dbenepallbHOrO KOMIIOHEHTa TOCYJapCTBEHHBIX CTaHAAPTOB HAYaJIbLHOTO
00111eT0, OCHOBHOTO 00IIIETO U cpeaHero oduiero oopazoanus» (st VII-XI
(XII) knaccoB);

e [locranoBnenune denepanbHOi cyk0bl O HAA30py B cdepe 3aliuThl MpaB
noTpeduTenel u Oyiaronoayyus 4yegoBeka U [J1aBHOTO rocyJapCTBEHHOTO
canutapHoro Bpauda Poccuiickoit @eaepaunn ot 29.12.2010 Nel89 «O6
yrBepxkaeHnn CanlluH 2.4.2.2821-10». «CaHUTapHO-3MTUIEMUOTIOTHYECKUE
TpeOOBaHMS K YCJIOBUSIM u OpraHu3aluu oOy4eHus B
00111e00pa30BaTENIbHBIX YyUpexkIAeHUsX» (¢ u3MeHeHussMu Ha 29.06.2011)
(manee — CanlluH 2.4.2. 2821-10);

e [lucemo [lemaprameHTa TOCYIapCTBEHHOW TMIOJIMTUKH B 00pa3oBaHUU
MunucrepctBa o6pazoBanuss U Hayku P® ot 04.03.2010 Ne03-413 «O
METOIMYECKUX PEKOMEHAALNIX 10 peaATU3aliN JICKTUBHBIX KYPCOBY;

o @esepanbHbIl TIEPEUCHb YYCOHHKOB, PEKOMEHJIOBAHHBIX W JIOMYIICHHBIX
MunucrepctBoM 06pazoBanus u Hayku 1o [Ipukazy MO P® ot 31.03.2014
No253,00IT HOO, OOIl OOO, onobpennbix ®denepaibHbIM YyueOHO-
METOJUYECKUM OOBEIUHEHUEM TI0 o00mieMy oOpa3zoBaHuto. IIpoTokon
3acenanus ot 8 ampens 2015 . Nel/15;

e [lpuka3z MunucrepcTBa oOpa3oBanusi U Hayku Poccuiickoit @enepanuu ot
14.12.2009 Ne 729 «OO0 yTBepKICHMM TEpeyYHs OpraHu3alui,
OCYUIECTBIISIOIIMX H3/JaHHE Y4E€OHBIX MOCOOMH, KOTOpBIE JOIMYCKAIOTCS K
UCIIONb30BaHUI0O B 00pa3oBaTelIbHOM  MpoOIlecce€ B HMMEIOLIUX
rOCYJapCTBEHHYIO AKKPEAUTALMI0O M pealu3yloIlux oOpa3oBaTelbHbIC
mporpamMmbl  001Iero 00pa3oBaHHS O0PA30BATENBHBIX YUPESKICHUAX» (C
U3MEHEHUSIMHU );

e VYcra MKOY COLI Ne6 c./lepberoBka



e VYwueOHbiii 1aH Ha 2016 — 2017 y4eOHBIM roj

e [lomoxxeHue o CTPYKType, MOpsAKE Pa3pabOTKH M YTBEPXKICHUU pabOumx
IporpaMM yueOHBIX MPEAMETOB (KypCOB), TUCIUIUIUH (MOTyJIei) Me1aroros
MKOY COIII Ne6 c./lepbeToBka

Heun :

(¢opMupoBaHue MpeacTABJEHM O MaTEMAaTUKE KaK YHUBEPCAIBHOM S3bIKE
HAyKH, CPEJICTBE MOJICTUPOBAHMS SBJICHUM U MPOIECCOB, 00 UALAX U METO/Iax
MaTeMaTUKH;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpa)KEHUS,
QITOPUTMUYECKON  KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha  YpPOBHE,
HEOOXOJMMOM JJis OOy4eHUsT B BBICHIEH IIKOJI€ IO COOTBETCTBYIOIIEH
CIEUAIBHOCTH, B Oyayiiei npodeccuoHanbHOM AesITEIbHOCTH;

OBJIaJIeHHEe MATEMATUYECKUMH 3HAHUSIMM U YMEHMSIMU, HEOOXOIUMBIMU B
MOBCEIHEBHON KW3HU, JUISI HW3YYEHHS IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JUCIUTUIMH Ha 0a30BOM YPOBHE, ISl TIOJy4yeHHUs 00pa3oBaHUs B 00J1aCTAX, HE
TpeOYIOIIUX YIITyOJIeHHOM MaTeMaTU4eCKON MOATOTOBKY;

BOCNIMTAHHUE CPEIACTBAMM MATEMATUKH KYJIbTYpbl JIMYHOCTU: OTHOIIEHUS K
MaTeMaTUKEe KaK 4YacTh OOIIEeYeIOBEUECKON KYyJIbTYphl: 3HAKOMCTBO C
MCTOPUEN Ppa3BUTHUS MATEMaTUKH, DHBOJIOIMEN MaTeMaTUYEeCKUX HJIEH,
MOHMMAHUS 3HAUMMOCTH MaTEMAaTUKHU JJIs1 0OIIIECTBEHHOIO Mporpecca.

3amaumn:

CUCTEMATU3alMsl CBEACHUW O 4YHUCJIAX; HM3Y4YEHUE HOBBIX BHJOB YHMCIOBBIX
BBIpOKEHUA © (OPMYIN; COBEPIICHCTBOBAHHE TPAKTUYECKUX HABBIKOB U
BBIUUCIIMTEIBHOW  KYJbTYpPbl,  pACIIMPEHHE U  COBEPILICHCTBOBAaHHE
anredpanyeckoro ammapara, c(OPMHUPOBAHHOTO B OCHOBHOMW IIIKOJIE, U €ro
IIPUMEHEHUE K PELICHUIO MATEMAaTUUYECKUX U HEMATEMATUUECKUX 33144,
pacuIMpeHre U cucTeMaru3alusi oOluX CBEJACHUN O (YHKIMSX, TMOMOJTHEHUE
KJIacca M3y4yaeMbIX (DYHKIIUHA, WILTIOCTpAIUs MIMPOTHI MPUMEHEHUs (yHKIIUI
JUIS1 OITMCAHUS U U3YUYEHUS PEAIbHBIX 3aBUCUMOCTEH;

pa3BUTHE NPEACTABIEHUNA O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX
B OKPYXaKUIEM MHUPE, COBEPLICHCTBOBAHUE HHTEJUIEKTYAJIbHBIX M PEUYEBBIX
YMEHUH MyTeM O0O0OTaIeHUs MAaTEeMAaTHUYECKOTO S3bIKa, PA3BUTHS JIOTHUYECKOTO
MBIIIJICHUS.

Jlannast pabodasi mporpaMmMa paspadoTaHa Ha OCHOBE (eZepaTbHOTO

KOMITOHEHTA TOCYIapCTBEHHOTO CTaHJapTa OCHOBHOTO OOIIET0 0Opa30BaHUs IO
matemaruke, 2004 roga, mpuMepHOU MPOTPaMMbl OCHOBHOTO 00IIIET0O
oOpazoBanus 1o matematuke, 2005 r., npuMepHO# MpOrpaMMbl IO MaTeMaTHKE
OCHOBHOTO 00111eT0 00pazoBanus (cocraputenu:d.J[.[lnectpoB,A.I". ApkanbeB.-2-¢
u3a.,crepeoturt.-M.: [Ipoda,2008.), METoIUUEeCKUX PEKOMEH IAlUM 110
npenogaBanuio MaremMaTuku Ha 2011-2012 yue6nsiit rog, MO CK CKUIIKPO,
2011



Temaruueckoe mianupoBanue cocrabieHo Kk YMK A.H. Koamoroposa u ap.
«Anrebpa u Hauana ananuza», 10-11 kmacce, M. «IIpocpemienuey, 2000-2004
roJI0OB Ha OCHOBE (pesiepaibHOr0 KOMIIOHEHTA FOCYJapCTBEHHOTO CTaHAapTa
o01iero o0pa3oBaHusl C y4€TOM aBTOPCKOTO TEMATUYECKOTO TTaHUPOBAHUS
y4eOHOro Marepuasa, onmyO0JIMKOBaHHOTO B XKypHaie «Maremartuka B 1IKouie » No2,
2005.

Cornmacio  ®enepanbHOoMy  0a3dcHOMY  ydyeOHOMY  IUTaHY — JUIst
oOpa3oBarenbHBIX yupexaeHuit Poccuiickoit ®denmeparuu st 00s3aTEIHHOTO
M3YYCHUSI MAaTEMATHKH Ha 3Tale OCHOBHOTO 00IIero oopasoBanus otBoautcs 102
yaca u3 pacuera 3 yaca B He/leJIIo.

[Ipn oOydeHUU yYaluxcsi MCHOJIB3YIOTCS DJIEMEHTBI CICAYIOIINX TEXHOJIOTHI:
JUYHOCTHO-OPUEHTUPOBAHHBIE, 3I0pOBbecOeperarone, mpodJIeMHOro 00y4eHus,
MH()OPMAITMOHHO-KOMMYHHUKATHUBHBIE, TEXHOJIOTHS COTPYAHUYECTBRA.

B pe3ynomame uzyuenus mamemamuku Ha 6a3080M yPoGHE YUEHUK 00JIHCEH

3HATH/IIOHMMATh

. 3HAYCHUE MATEMaTUYECKOW HAyKH JUIsl PEIICHMs 3ajlady, BO3HUKAIOUIUX B
TEOPUU U MIPAKTHUKE; IIUPOTY U B TO K€ BPEeMsI OTPAHUUYCHHOCTb ITPUMEHCHUS
MaTE€MAaTHYECKUX METOJIOB K aHAJIM3Y U UCCJIECIOBAHUIO ITPOIIECCOB U SABJICHUM
B IIPUPO/IE U OOIIECTBE;

. 3HAYEHHUE TMPAKTUKU W BOIMPOCOB, BO3HMKAIOIIUX B CAMON MaTeMaTHKE JJIs
dbopMuUpOBaHUS W Pa3BUTHS MaTEeMaTHYECKOW HAYKH; HCTOPHUIO Pa3BUTHUS
TTOHATHS YMCJia, CO3IaHMUsI MAaTEMAaTHYECKOr0 aHAJIN3a;

. YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKM MaTEMaTUYECKUX PaACCYXJICHUM,
WX IPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEUYECKOU JNEATEIbHOCTH;

AJI'EBPA

yMeTh

e  BBIMOJHATH apU(PMETUUYECKUE IEHCTBUS, COYETas YCTHbIE M MHChbMEHHBIC
MPUEMbI, IPUMEHEHNE BBIYUCIUTEIBHBIX YCTPOUCTB; TOJIb30BATHCS OIICHKOMN
Y TIPUKUIKOMN TIPU MPAKTUUECKUX PacueTax;

e  TMPOBOAWTH IO W3BECTHHIM GOpMyIaM U TpaBWiIaM MpeoOpa3oBaHUS
OYKBEHHBIX BBIPOKECHUM, BKITFOYAIONTUX TPUTOHOMETPHUECKUE (PYHKITUH;

e  BBIUKCIATH 3HAYCHHS YHCIOBBIX M OYKBEHHBIX BBIPKCHHM, OCYIIECTBIISIS
HE0OXO0IMMbIC TTOJICTAHOBKHU U NIPEOOPA30BAHUS;

HCIIOJIB30BaATh HpHOﬁpeTeHHbIe SHAHUAA M YMCHHUHA B HpaKTl/I‘IeCKOﬁ
HACATECJIBbHOCTH " HOBCGHHCBHOﬁ ZKM3HU 1JIA:

e  TMPaAKTUYECKHX pacyeToB Mo (opmynam, BKIoUYas (OPMYIIbI, COJEpKaIINe
CTETICHH, paAAUKaibl, Jorapupmbl M TPUTOHOMETPUYECKUE (PYHKIIHH,
UCIIOJIb3Ysl MPU HEOOXOIMMOCTH CIPABOYHBIE MaTepuaibl W NPOCTEUIINE
BBIYMCIIMTEIBHBIE YCTPONCTBA;

OYHKIUU U ITPAPUKH



yMeThb

OTpENETATh 3HaueHUEe (YHKIMU MO 3HAYCHHWIO apTyMEHTa TPH Pa3IUIHBIX
crioco0ax 3aaHust QyHKIUU;

CTPOUTH IPaUKU TPUTOHOMETPUICCKUX (DYHKITHH;

OIIUCHIBATH 110 IPabUKY U 8 NPOCMEUX CIyuasx no Gopmyne” MOBEICHHE 1
cBOMcTBa (DYHKIMHA, HaXOAuTh MO Trpaduky GQYHKIMA HAUOOJBIINE H
HaUMEHbBIIIE 3HAYCHHSI;

pemaTh ypaBHEHUS, MPOCTEHIIIME CUCTEMbI YPaBHEHUH, UCTIONB3YS CEOUCMBA
@yHryuii u uxX TpaduKoB;

HCIIO0JIB30BaThb IIpPIOﬁpeTeHHI)Ie SHAHUA M YMCHHUHA B HpaKTH‘IeCKOﬁ
HCATCJIBbHOCTH " HOBCCI[HCBHOﬁ KM3HU 1JIA:

OMMCAHMS C TTOMOIIBI0 PYHKIIUN Pa3TUYHBIX 3aBHCUMOCTEH, MPEACTaBICHUS
ux rpaduyecKu, UHTEPIPETAUU IPAPUKOB;

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

yMeThb
BBIYMCIIATh MPOU3BOJHBIE HM3YYEHHBIX (YHKIMI, HCHOJIb3Yys CIPaBOYHbIE
MaTepHabl;

UCCJIEIOBATh B MPOCTEUIINX CIydasxX (PyHKIHUHA HA MOHOTOHHOCTb, HAXOJIUTh
HaMOOJbIIME W HAUMEHbLIME 3HA4YeHHs (DYyHKIMI, CTpoUTh Tpaduku
MHOTOYJIEHOB U MPOCMEUWUX PAYUOHANbHLIX QYHKYUL € UCIOIb30BAHUEM
anmnapara MaTeMaTH4eCKOro aHaJn3a;

HCNOJIb30BATHL NPHOOPETEHHbIe 3HAHUS W YMEHHSI B NPAKTHYECKOi
NAeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU JIJIS:

pelieHrs NPUKIAAHBIX 3aJa4, B TOM YHCIE COLUAIBbHO-3KOHOMUYECKUX U
dbu3nueckux, Ha HAMOOJBIINE W HAWMEHBIIME 3HAYCHHS, HAa HAXOXKICHUE
CKOPOCTH M YCKOPEHHUS;

YPABHEHUSA U HEPABEHCTBA

yMeThb
pelmarh  pauMOHAJIIBHBIE YPAaBHEHUSI W HEPABEHCTBA, Hpocmenuiue
MpuU2oOHOMempuyecKue ypasHeHus, ux CUcmembl;

COCTaBJISATh YPABHEHUS U HEpaseHCcmaa TI0 YCIOBUIO 3a/1a4u;

WCIIOJIB30BaTh ISl MPUOJUKEHHOTO pElIeHUsS YPaBHEHUM W HEPABEHCTB
rpauyecKkuii METOx;

M300pakaTh Ha KOOPAMHATHOMN TIJIOCKOCTH MHOKECTBA PEIICHUI POCTEHTITIX
YPaBHEHUN U UX CUCTEM;

HCIO0JIb30BATh NPUHOOpPETEeHHbIEe 3HAHMS W YMEHHMS B NPAKTHYECKOi
JeATeJIbHOCTH U MOBCEIHEBHOM KM3HHU IS
NOCTPOEHUS U UCCIIEI0BAHUS MPOCTEUIINX MATEMAaTUYECKUX MOJIETIEH.




Cnmcok qureparypa

1.HacronbHas kaura yautens mateMatuku. M.: OO0 «3narenbctBo ACT»:
00O «M3patenbcTBO AcTpenby, 2004;

2.MeTtoanueckre peKoMeHAaIuu K yaeOHnkam Marematuku ajist 10-11 kiaccos,
*KypHan «MaremaTtuka B mkosie» Ne2-2005rox;

3.Anrebpa u Havana aHanu3a: Yueb. s 10—11 k. obieoOpa3oBart. yupexk1eHun
/A.H. Konmmoropos, A.M. A6pamos, 1O.I1. {ynaunpia u ap.; [loxa. pea. A.H.
Konmoroposa. — M.: IIpocsemenue, 2004.

4. JlugakTuuecKkue MaTepualibl o ajiredpe v Hadasiam aHanu3sa st 10 knacca
/B.M. Usnes, C.M. Caaxsn, C.1. llIBapudypa. — M.: IIpocsenienue, 2003.
5.3agauu no anredpe n Hayasiam aHanu3a: [locobue nns yvanmxes 10—-11 ki
obmieoopazosar. yupexaennit /C.M. Caaksn, A.M. [N'onbaman, [[.B. Jlenucos. —
M.: IIpocBemenue, 2003.

6.Anrebpa: Yueb. s 9 ki1. odieoOpazosar. yupexaenuii / FO.H. Maxkapsiues,
H.I'. Mungrok, K.1. Hemikos, C.b. CyBopoga; Ilox pea. C.A. TenasikoBckoro. — M.:
[Ipocsemenue, 2004.

7.Anrebpa u Havasa aHanu3a: Yueb. s 11 k. o6meo0pa3oBar. yupekIeHun
/C.M. Huxonbckuii, M.K. IToranos, H.H. Pemernnkos, A.B. IlleBkun. — M.:
[Ipocsemenue, 2003.

8.Anrebpa a9 kiacca: Yue0. mocodue ajisl yqamuxcs K. U K. ¢ yriayOJ. u3yu.
matematuku /H.5. Bunenkun, I'.C. Cypsumio, A.C. Cumonos, A.W. KynpsiBues;
[Tox pen. H.A. Bunenkuna. — M.: [Ipocemenue, 2001.

COILEPKAHHUE mnporpammel
1. Tpuronomerpuueckue pynkuun(41 yacon)

ToxaecTBeHHbIE  MPeOOpa3oBaHMs ~ TPUTOHOMETPUYECKUX  BBIPAKEHUI.
Tpuronometpuyeckue (GYHKIIMHM YHCIOBOTO apryMEHTa: CHUHYC, KOCHHYC U
taureHc. [lepuognueckue ¢pynkiuu. CBOHCTBA U Tpa@UKH TPUTOHOMETPHIECKHIX
byHKIHA.

OcHOBHasA LEIb — PACHIMPUTH U 3aKPETIUTh 3HAHUS M YMEHUS, CBSI3aHHBIC C
TOXXJIECTBEHHBIMH ~ MPEOOPA30BAHUSIMU  TPUTOHOMETPUYECKUX  BBIPAKCHUM;
U3YYUTh CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKIIMI M MO3HAKOMHUTH yUYalTUXCS C
ux rpadukamu.

W3ydyeHne Tembl HAYMHAETCS C BBOJHOIO TMOBTOPEHHSA, B XOJ€ KOTOPOTO
HATllOMUHAIOTCS OCHOBHBIE (DOPMYJIBI TPUTOHOMETPHH, H3BECTHBIE M3 Kypca
anreOphl, U BRIBOAATCA HEKOTOpBIE HOBBIE (hopmynbl. OT ydamuxcs He TpedyeTcs

TOYHOTO  3amoMUHaHus Bcex (Qopmyn. Ilpeamonaraercsi  BO3MOXKHOCTD



WCIIOJIb30BAHUS PA3JIMYHBIX CIPABOYHBIX MATEpPHANOB: Yy4eOHHWKA, TaOIHII,
CIIPaBOYHUKOB.

Oco60e BHUMaHHE CIIEIYET YJICIUTh paboTe ¢ €AMHUYHON OKpYKHOCThIO. OHa
CTaHOBUTCSI OCHOBOM ISl ONPENICIICHUS CUHYCA U KOCHHYCA YMCIIOBOTO apTyMEHTa
U HCIOJIB3yEeTCsl Jajiee ISl BBIBOJIA CBOWMCTB TPUTOHOMETPHUYECKUX (YHKIUH M
peIlIeHUsI TPUTOHOMETPUYECKUX YPABHEHUH.

Cucrematm3upyroTcsi cBeneHuss o (GYHKIHUSIX W Tpadukax, BBOIITCS HOBBIC
MIOHSATHUSI, CBSI3aHHBIC C MCClIeoBaHUEM (QYHKITUN (SKCTPEMYMBI, IEPUOIUIHOCTD ),
u o01ast cxema uccieaoBanus QyHkuuii. B cooTBeTcTBUM € 3TON 0011 cXeMoii
MPOBOAUTCSL UCCIeAOBaHUE (DYHKIUNA CHUHYC, KOCHHYC, TAHT€HC M CTPOSATCS HX

rpaduku.

2. Tpuronomerpuyeckue ypaBHenus(13 4)

[Ipocrenmue TPUTOHOMETPUYECKUE YpaBHEHUS. Pemenne
TPUTOHOMETPUUECKUX YPABHEHUH.

OcHoBHasg uenp — cQOpMUpPOBATH YMEHHME pemiaTh MNpocTeHiue
TPUTOHOMETPUUECKUE YPaBHEHHUS W TO3HAKOMHUTb C HEKOTOPBIMU MpUEMaMu
pELICHUsS] TPUTOHOMETPUYECKHUX YPABHEHMI.

PemieHne npocTEeHIINX TPUTOHOMETPUYECKUX YPABHEHUU OCHOBBIBAETCA Ha
M3YYEHHBIX CBOMCTBAX TpUrOHOMeTpUuueckux pyHkuuii. [lpu satom nenecoodpasHo
IIMPOKO HCIOJIb30BaTh Trpaduyeckue WUIIOCTPAlM C TMOMOIIBIO EIUHUYHOM
okpykHOCTH. OTICIFHOIO BHUMAHHUS 3aCTy)KMBAIOT ypaBHEHMsI Buja Sin x = 1, COS
X = 0 u 1. n. Ux pemieHue HenenecooOpa3HO CBOJUTH K MPUMEHEHHUIO OOIIUX
dbopmy.

OtpaboTka Kakux-110O CHEUUaIbHBIX MPUEMOB pEIIeHUs 0oJiee CIOKHBIX
TPUTOHOMETPUYECKUX  ypaBHEHUH HE  mpeaycmarpuBaercs.  JlocTaTodHO
pPacCMOTpPETh OTHAEIBHBIE NPUMEPbl PEUICHUS TaKWX YPAaBHEHHUW, IOJUYEPKUBAs
OOLIYI0 MJCI0 PELIEHUs: MPUBEICHUE YpPaBHEHUS K BHUIY, COAEpIXKAIIEMy JIMILIb
OJIHy TPUTOHOMETPUYECKYI0 (QYHKIHUIO OAHOTO M TOr0 K€ apryMeHTa, C

MOCJIEAYIOIIEH 3aMEHOM.



Marepuasl, KacarOIMIICI TPUTOHOMETPUYECKUX HEPABEHCTB M  CHUCTEM
YpaBHEHUH, HE SIBIISIETCS 00s3aTEIbHBIM.

Kak u B mpenpiaynieii Teme, IpeanonaraeTcs BO3MOMXKHOCTb HCIIOJIb30BaHUS
CIIPABOYHBIX MAaTE€pPUAJIOB.

3. IpousBoanasi(14 4)

[IponszBonnass. IIpow3BogHBIE  CyMMBI, TPOHM3BEIACHUS W  YacCTHOTIO.
[Ipow3BogHas cTeeHHON (PYHKITUU C IEIbIM ToKaszareseM. [Ipon3BoaHbIE cuHyCa
Y KOCUHYCA.

OcHOBHAas UEIb — BBECTH MOHATHE MPOU3BOJHON;, HAYYUTh HAXOIUTH
MPOU3BOJIHBIC (DYHKIIUI B ClIydasix, HE TpEOYIOMMNX TPYAOEMKHUX BBIKIAJ0K.

IIpy BBeaeHHMM NOHATHUS IPOU3BOJHOW U HU3YYCHUH €€ CBOMCTB CIEAYET
ONUpaThCs HA  HAIVISIAHO-UHTYUTUBHBIE  NPEACTABJICHUS  y4YalllUXCAo O
NPUOIMKEHUU 3HAYCHUM (QYHKIMM K HEKOTOPOMY YHCIY, O HPUOIMKEHUU
y4acTKa KPUBOU K IIPSMOM JIMHUHU U T. T1.

dopmupoBaHuE MOHITHUS TIpeaesia (yHKIUU, a TAKXKE YMEHHE BOCTIPOU3BOAUTH
JIOKa3aTeNIbCTBa KaKUX-TMOO TEOpPEM B JIAHHOM pasjielie He MpeayCcMaTpUBAIOTCS.
B kadecTBe mnpumepa BbIBOJAA NpPaBWJI HAXOXKICHUSA IPOU3BOJHBIX B KJAcCCe
paccMaTpUBaeTCs TOJIBKO TEOpEMa O NPOU3BOJHOM CYMMBI, BCE OCTAJIbHBIC
TEOpEeMbl pa3jena MNpUHUMAIOTCS 0e€3 JoKa3aTeiabcTBa. BakHo oTpaboTrarth
JIOCTATOYHO CBOOOTHOE YMEHUE MPUMEHSTh ATH TEOPEMBbI B HECIIOKHBIX CIydasX.

B xome pemenus 3amad Ha mpuMeHeHHE (HOPMYIBI TPOU3BOAHOM CIIOKHOU
byHKkIMH MOXHO orpaHuuuThes ciaydaem f(kx + D): mMenHo 3TOT Chyuwai

HEO0XO0I1UM [Jaliee.

4. TlpumeHeHue NPou3BOIHO# (254)

'eoMerprueckuii M MEXaHUYECKUH CMBICH Tpou3BOAHOM. [IpumeHnenue
IPOU3BOAHOW K IOCTPOCHHIO TpapuKoB (PYHKIMH M pEHIEHMIO 3aJady  Ha

OTBICKaHWE HanOOIBIIET0 M HAMMEHBIIIETO 3HAUCHUH.



OcHOBHas uUelb —  O3HAKOMUTh C€  MPOCTEUIIMMHU  METOJaMH
nudGepeHIInaTbHOTO WCYHUCICHUS M BBIPA0OTaTh yMEHHE MPUMEHSTh WX IS
Ucclen0BaHus PYHKIIUN U OCTPOCHHUS TpadUKOB.

Omnopa Ha TeOMETPUYECKUI M MEXAHUYECKUM CMBICIT TPOU3BOJHOW JEiaeT
UHTYUTHBHO SICHBIMU KPUTEPUHU BO3pACTaHUS U YObIBaHMS (DYHKIMM, MpU3HAKU
MaKCUMyMa U MUHUMYyMa.

OCHOBHOE BHHMaHHE JOJKHO OBITH YJEJICHO pPa3sHOOOpa3HBIM 3ajadyam,
CBSI3aHHBIM C MCIOJIb30BAaHUEM IPOU3BOJHOM I HCCIENOBaHUS (DPYHKUIHUH.
OcranbHOil  MaTepuasl  (MIPUMEHEHHWE  MPOU3BOJHONM K  IPHUOIMKEHHBIM
BBIYMCIICHHUSIM, MPOU3BOJIHAA B (PU3HMKE U TEXHHMKE) JAETCS B O3HAKOMUTEIHLHOM
IUTaHE.

5. IloBropenue. Pemienue 3agau  (94)

Hean: mnoBroputh # O00OOLIUTH OCHOBHBIE 3HAHUS IPaBUII
BBIYUCJICHUS  IPOM3BOJHBIX W HABBIKM  HAXOXICHHUS  IIPOU3BOIHBIX
TPUTOHOMETPUYECKUX byHKUUH, CJOKHBIX byHKUNT; MOBTOPUTH
r€OMETPUYECKUNA,  (PU3HUECKHI CMBICH MPOU3BOJHOM (PYHKIIMH, NTPUMEHEHUE
MPOU3BOJIHOM K MCCJICIOBAHUIO (PYHKIIHIA.



m\It

HanmMmeHoBaHuE TeMBbI

Komnu-
4eCTBO
4acoB

Jlat

/3

DopMbI
KOHTPOJIS

['naBa 1. Tpuronomerpuueckue GyHKIIMH YACIOBOTO apryMeHTa(6 4acoB)

1 Ornpenenenue cuHyca, KOCUHYcAa, 1 I1.1 | ®poHTaNbHBIHA
TaHT€HCa U KOTAHTEHCa KOHTPOJIb
5 Ornpenenenue cuHyca, KOCUHYcAa, 1 I1.2 | CamocTosiTenbH
TAHI€HCA U KOTaHT€HCa ast pabora
3 CBoiicTBa cUHYca, TAHTEHCA U 1 I1.2 | CaMOKOHTPOJIb
KOTaHI€HCa
4 CaolicTBa cMHYyCa, TAHT€HCA U 1 I1.3 1}/[aTeMaTI/ILIeCKI/I
KOTAHT€HCa W TUKTaHT
I1.3 | Bzaumnsblii
5. | Pagnannas mepa yria 1
KOHTPOJIb
6 Tpuronomerpruyeckne QyHKIUU 1 I1.3 | CamocTosTensH
" | moOoro yria ast pabora
['maBa2. OcHOBHBIE TpUTOHOMETpUUeckue hopMybl (9 yacoB)
COOTHOIIIEHUS MEXKTY [1.4 | ®poHTanbHBIN
7. | TPUTOHOMETPUYECKUMHU (PYHKITUSIMU 1 KOHTPOJIb
JT000TO0 yria
COOTHOIIICHUS MEXKTY I1.4 | Tect
8. | TpuroHOMETpUYECKUMH (PYHKITUSIMU 1
m000T0 yria
[IprMeHenne OCHOBHBIX I1.5 | ®poHTanbHBIN
9. | TpuroHOMETpHUECKUX POPMYI K 1 KOHTPOJIb
peoOpa30BaHNIO BEIPAKEHUMN
[IprumeHenne OCHOBHBIX I1.5 | ®poHTanbHbIN
10.| TpuronomeTpuueckux Gopmys K 1 KOHTPOJIb
peoOpa30BaHMUIO BEIPAKCHUI
[IprmeHeHne OCHOBHBIX I1.5 | B3aumubii
11.| TpuroHomeTpudecKux Gopmy K 1 KOHTPOJIb
peoOpa30BaHMUIO BEIPAKCHUI
I1.6 | B3aumueii
12.| ®opmysbl IPUBUICHUS 1
KOHTPOJIb
I1.6 | Bzaumueii
13.| ®opmybl IPUBUICHUS 1
KOHTPOJIb
Kontponbnas padora Ne 1 mo Teme NnauBunyansH
14 «Tpuronomerpuueckue GpyHKIUN 1 BI KOHTPOJIb
'| unciioBoro aprymenta. OCHOBHBIE
TPUTOHOMETPHUUECKIE (POPMYITBD»
15 3auet no teme: « TpuroHomeTpudeckue 1 NnauBunyansH

(YHKIMM YUCIOBOTO apIyMEHTA.

bl KOHTPOJIb




OCHOBHBIC TPUTOHOMETPHUICCKHUC

hopMyITbI)

['maBa 3. ®opMyIibl CI0KEHUS U UX CIEACTBUSA (7 4acoOB)

I1.7 | B3auMHbIi
16.| ®opmymbl CIOKEHUS 1
KOHTPOJIb
17.| ®opMyIIbl CIOKEHUS 1 I1.7} ®porrabHpiii
KOHTPOJIb
18.| ®opmyIbl JBOHHOTO yTiia 1 I1.8 | dporTarbHpili
KOHTPOJIb
19 DopMyIIbl CyMMBI U Pa3HOCTH 1 I1.9 | B3aumHblIii
‘| TpuroHoMeTpuYeCKUxX HYyHKIUN KOHTPOJIb
20 @opMyJIbl CyMMBI U pa3HOCTHU 1 I1.9 | CamOKOHTpOIB
'| TpuroHoMeTpruYeCKUx HyHKIUN
21 @opMyJIbl CyMMBI U Pa3HOCTH 1 I1.9 | TecTn
'| TpUroHOMeTpUYECKUX (QYHKIIMIA
29 @opMyJIbl CyMMBI U pa3HOCTH 1 I1.9 | MaTtematnuecku
'| TPUrOHOMETPUYECKUX (QYHKIIMIA 1 TUKTAHT
I'naBa 4. TpuronomeTrpruyeckue GyHKIIMH YUCIOBOTO apryMeHTa (6 4acoB)
23, CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC 1 I1.1 | ®poHTaNbHBII
YUCJIOBOI'O apryMEHTa KOHTPOJIb
24, CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC 1 I1.1 | ®poHTaNbHBIMI
YHMCJIOBOTO apryMEHTa KOHTPOJIb
o5 ['padyixu TpUrOHOMETPUYECKHUX 1 I1.2 | BzaumusbIi
| dyHKIIUT KOHTPOJIb
26 ['padyixu TpUrOHOMETPUYECKHUX 1 I1.2
| byHKIINT
27 ['paduixu TprUroHOMETPUYECKUX 1 I1.2 | BzaumHbIit
| byHKIIHT KOHTPOJIb
8 KonTtpoasHas paboTa o Teme 1 NnauBunyansH
| «DOpMYIIBI CIIOKEHUS Bl KOHTPOJIb
I'maBa 5. OcHoBHBIE cBOMcTBA hyHKIUH (13 yacoB)
29.| ®yHKIMYU U UX rpauku 1 I1.3
30.| dyHKIIMHU U UX TpadUuKu 1 [1.3 | Bsaumubili
KOHTPOJIb
31.| YerHsle 1 HEUETHBIC PYHKIIUU 1 [14 | OpouTanm;Hpiii
KOHTPOJIb
32 [TeproAMYHOCTH TPUTOHOMETPUUECKUX 1 [1.4 | MaremaTuuecku
| dyHKIIMT W IUKTAHT
33.| Bo3pacTtanue u yobiBanue QyHKIUN 1 I1.5
. I1.5 | B3anmubii
34.| OxcTpeMyMbI PYHKITUH 1 KOHTPOITD
35.| UccnenoBanne GyHKImiA 1 I1.6
36.| MccnenoBanue GyHKIwmiA 1 [1.6 | ®poHTaTBHBIHA




KOHTPOJIb

37.| UccnenoBanne QyHKIIHMA 1 I1.6 | Bsammerii
KOHTPOJIb
38.| UccnenoBanue GhyHKIMI 1 1.6 MaTeMaTH%CKH
W TUKTaHT
39, CBoiicTBa TPUTOHOMETPUUECKHUX 1 I1.7 | B3anmubin
GyHKIINN, TApMOHUYECKHE KOJICOaHMS KOHTPOJIb
40. CBoiicTBa TPUTOHOMETPUUECKUX 1 I1.7 | ®poHTaNnbHBIN
GyHKIUNA, TaApMOHUYECKUE KOJICOaHUs KOHTPOJIb
a1 KoutponbHas pabota o teme 1 NunuBuayansH

'| «OcHOBHBIE CBOMCTBA (DYHKIIHIN

bl KOHTPOJIb

6 rinaBa. Penienrie TpUroHOMETpUUECKUX ypaBHEHUH U HepaBeHCTB (13 vacoB)

42.| ApkcuHyC, apKKOCHHYC 1 I
KOHTPOJIb

43.| ApKTaHTeHC 1 I1.8

a4, Pemrenune npocrenmmx § 1 I1.9 | B3aumHblii
TPUTOHOMETPHUECKUX YPABHEHUM KOHTPOJIb

45, [Ipumepsl perieHus § 1 I1.9 MaTeMaTquCKH
TPUTOHOMETPUUECKHX YPABHEHUM U TUKTAHT

16. [Ipumeps! pemenus } 1 I1.9 | B3anmHblii
TPUTOHOMETPUYECKUX YPABHCHUN KOHTPOJIb

47 Pemenue TpI/IrOHovMeTqueCKI/IX 1 I1.9 | ®poHTanbHBIN
CHCTEM YPaBHEHUI KOHTPOJIb

48. Pemenue TpI/IFOHoUMeTqueCKHX 1 I1.9 | Blaumusbii
CHCTEM YPaBHEHUM KOHTPOJIb

49, Pemenune TPUTrOHOMETPHIECKHX 1 I1.9 | Tect
CUCTEM YpaBHEHUI

50 Pemienne TpuroHOMETpUYECKUX 1 I1.9 | B3anmHblii
YPaBHEHHUM U UX CUCTEM KOHTPOJIb

51 Pemenune npocrenmumx 1 I1.10 | ®poHTanbHBII
TPUTOHOMETPUYECKUX HEPABCHCTB KOHTPOJIb

. I1.10 | MaremaTuuecku

50, Pemrenune npocrenmmx 1 | # TUKTAHT
TPUTOHOMETPUYECKUX HEPABEHCTB i1
KonTtpoarHas paboTa 1o Teme: NnauBunyansH

53.| «TpuronomeTpuueckre ypaBHCHUS U 1 bl KOHTPOJIb
HEPABEHCTBA»

54 3auet no teme: « TpuroHomeTpudeckue 1 I/IEIILI/IBH;:[yaﬂbH
YPAaBHEHUS U HEPABEHCTBA» bIil KOHTPOJIb

I'naBa 7. [IpousBoanas (14 yacoB)
55.| [Ipuparnienue GyHKIUH. 1 I1.12
56.| [Tpupamenue GbyHKINN. 1 I1.12




. [1.13 | ®poHTaNBHBIHI
57.| IloHsiTHiE O IPOU3BOIHOM. 1 p
KOHTPOJIb
58 [ToHsiTHE O HEMPEPHIBHOCTHU U 1 I1.14
‘| mpeieTbHOM Mepexo/ie.
59 [IoHATHE O HEPEPBIBHOCTHU U 1 [1.14 | MaremaTnuecku
‘| mpeaenb HOM NEPEXO/IE. W TUKTaHT
I1.15 | ®poHTanbHBIN
60.| [IpaBuia BEIYUCIICHHS TTPOU3BOIHBIX. 1
KOHTPOJIb
61.| [IpaBuia BeIYMCICHUS TPOU3BOIHBIX. 1 I1.15 | Tecr
I1.15 | ®poHTanbHBIM
62.| [IpaBuia BIYUCICHUS TIPOU3BOIHBIX. 1
KOHTPOJIb
63.| [IpaBuia BeIYMCIECHUS POU3BOIHBIX. 1 I1.15 | Tecr
. I1.16 | MaremaTnuecku
64.| [IpousBoHAs CIOKHON (QYHKITUH. 1 .
il TUKTaHT
65 [Ipon3BoaHBIE TPUTOHOMETPUUECKHAX 1 I1.17 | ®poHTanbHBIN
| byHKIUH. KOHTPOJIb
by p
66 [Ipon3BoaHBIE TPUTOHOMETPUUECKHAX 1 I1.17 | Tect
'| byHKIUH.
67 [Ipon3BOIHBIE TPUTOHOMETPUYECKUX 1 [1.17 | MaremaTuuecku
' HKIWH. W IUKTAHT
by
6g. | KonTpobHas padora Ne 5 mo Teme 1 Wumsuayaisy

«ITpousBogHas»

bl KOHTPOJIb

['naBa 8. [IpuMeHeHre HENPEPHIBHOCTH U MPOU3BOAHOM. (9 yacoB)

69.| [IpumeHeHre HeMPEePHIBHOCTH 1 I1.18
70.| IlpumeHeHNEe HEMPEPHIBHOCTH. 1 IL18 | ®ponTaibHIi
KOHTPOJIb
71.| KacarenpHas k rpaduky QyHKIHH. 1 I1.18 | Tect
[1.18 | ®poHTanbHbIN
72.| KacarenpHas kK rpaduky QyHKIHH. 1 KOHTPOITh
73 VYpaBHeHUe KacaTeNbHON K TpaguKy 1 I1.19 | Tect
| dyHKIIMN
74.| ITlpuOnm>keHHbIE BHIYUCIICHHUS. 1 I1.20 | Tect
75.| ITpubnm>xeHHbIE BHIYUCIICHHUS. 1 [1.20 | @ponTambibii
KOHTPOJIb
76.| [lponsBonHas B pU3MKE M TEXHUKE. 1 I1.21 | Tect
77.| [IpousBoyiHas B (pU3HMKE U TEXHHKE. 1 I1.21 | Tect
I'naBa 9. [IpumeHeHUs1 MPOU3BOIHON K MCCIIETOBAHUIO
dbyukiuu (16 yacoB)
[Tpusnak Bo3pacTanus (yObIBaHUS ) [1.22 | ®poHTanbHBIN

78.

byHKIMH.

KOHTPOJIb




79 [Tpusnak Bo3pacTanus (yObIBaHUS ) I1.22 | Tect
| byHKIUN.
80 [Tpusnak Bo3pacTanus (yObIBaHUS ) I1.22 | Tect
| byHKIUN.
81 [Ipu3nak Bo3pactanus (yObIBaHUs) I1.22 | Marematnueck
| byHKIINN. Ui TUKTAHT
82.| Kpurnueckue ToUkd QyHKLIUN I1.23 | Tect
83.| KpuTrnueckue TOYKH YHKIUH I1.23 | Tecr
84.| Kputnueckue Touku QyHKITUU [1.23 | PponTatbibii
KOHTPOJIb
85, Bo3spacranue(yosiBanue) Gpynkuun. E€ I1.23 | Tect
MaKCUMYyMbl 1 MUHAUMYMBI
36 HccnepoBanue pyHKIUN ¢ TOMOUIBIO [1.22- | ®poHTaNBHBIN
'| mpou3BOIHOM 23 KOHTPOJIb
87, I/ICCJIGILOBaHI:Ie (GYHKIUH C TTOMOIIBIO I1.23 | Tect
IPOU3BOTHOM
88, I/ICCJIGILOBaHI:Ie (GYHKIUH C TTOMOIIBIO I1.24 | Tect
IPOU3BOTHOM
89, I/IccneJ:[OBaHICIe GbyHKIUH ¢ TOMOIIBIO I1.24 | ®poHTanbHBIN
MIPOU3BOTHOU KOHTPOJIb
90 Haubonbliee 1 HauMeHblIee 3HAUCHUE I1.25 | Tect
| byHKIUN.
91 HauGosnbiiiee 1 HauMeHblIee 3HaYCHUE [1.25 | ®poHTanbHbIN
| byHKIIHN. KOHTPOJIb
KontponbHas pabota 1o Teme NuauBunyanbH
92.| «[IpuMeHeHus MPOU3BOTHOMN K bIil KOHTPOJIb
HCCIICIOBAHUIO (DYHKITUN)
3Buet no teme «lIpumenenus NupuBunyansH
93.| mMpou3BOIHOM K MCCIIEI0BAHUIO bIil KOHTPOJIb
(GyHKIUN»
I'maa 10. IToBTOopenue (9 yacos )
94.| Tpuronomerpudeckre HOPMYJIbI I1.1 | Tect
95 [IpeobpazoBanue ) I1.4 | Tect
TPUTOHOMETPUUECKUX BbIpAKECHUN
I1.8 | ®poHTANBHBIN
96.| TpuronoMeTpuiecKkre ypaBHEHUS
KOHTPOJIb
[1.8 | ®poHTANIBbHBIH
97.| TpuroHoMeTpHUUYECKHE HEPABEHCTBA
KOHTPOJIb
98 IIpon3BoaHbIE dIIEMEHTAPHBIX II.1 | ®poHTANIBHBIN
| dyHKIMI 3 KOHTPOJIb
99 YpaBHEeHUE KacaTeIbHOUM K IpaduKy I1.1 | ®poHTaNbHBIN
| dyHKIIMT 9 KOHTPOJIb




KoHntposnbHas paboTa Ha TOBTOpEHUE [1.2 | UunuBuayanbH
100 mo teme: «Tpuronomerpudeckue 1 BIil KOHTPOJIb
byHKITIN)
101 3auer 3a kypc 10 knacca o teme: NuauBuayanbH
«IIponsBogHas» bl KOHTPOJIb
OpOHTAIBHBIN

107

IIprmenenne mpon3BOIHOU

KOHTPOJIb




