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PaGouas mporpamma mo anreOpe ¥ HayajaM MareMaTHyeckoro aHanuza g 10 kiacca
pazpabotana Ha ocHoBe @DenepanbHOIO TOCYIApPCTBEHHOTO 0O0pa30BaTeNIbHOTO CTaHJapTa
cpenHero o61iero oopa3oBaHus B COOTBETCTBUU ¢ TpeOoBaHusMH [IprmMepHOii 06pa3oBaTenbHOM
IporpaMMsbl cpegHero obmero oopazoBanus (ba3oBblil ypoBenb A npoduiieit ryMaHUTapHOM
HaNpaBJICHHOCTH) U OpUEHTHpOBaHa Ha paboTy mo yueOHuky A. I. Mopnkosuua, II. B.
CemenoBa «MaremaTrka: anredpa W Hayajla MaTeMaTHYECKOro aHaiHu3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTu4yecKoro ananu3a» bazoBbiid ypoBeHb. B aByx wactax. 10—11 kimaccsl.

N3yyeHne Kypca anrebpbl M Havan aHaamsa no YMK, aBTopom
KoToporo asngetca A.l.MopAakoBu4Y, CBA3aHO C CO3BYy4YMEM AOJ19 KOHLUEenuumn
06pa3OBaHI/IFI B N'ymaHWUTapHoOM Jingee oOoAHONo mn3 OCHOBHbIX MoJIOXKEHUN
KoHuenuun YMK, a unMeHHo: «MaTemMaTuka B LWKOJe - rMpeaMeT He
€CTEeCTBEHHO-HaY4HbIN, @ F'YMaHUTapPHbIN».

B »3TOM Kypce M3 OCHOBHBIX COJEpXKAaTeIbHO-METOAMYECKUX JIMHUNA, B KauecTBE
IIPUOPUTETHOM, BbIOpaHa (pyHKIMOHATBHO-TpaprUecKas JMHUSA. ITO MPEKAE BCETO BBIPAKACTCS
B TOM, YTO Kakoi Obl Kiacc (DYHKIMI, ypaBHEHMI, BBIPOKEHHH HE H3ydalcs, MOCTPOCHHE
Marepuaia MpakKTUYeCKH BCETIa OCYIIECTBISETCS M0 KECTKOW CUcTeMe: (DYHKIHS — ypaBHEHUS —
npeoOpa3oBaHus.

CrepxHeBOM wuiaeell Kypca anreOpbl W Hayayl aHajau3a sIBISETCS PAa3BUTHE YMEHHI
IIKOJIBHUKOB COCTaBJISITh MAaTEMaTHYECKUE MOJICIH PEAIbHBIX CUTYAIUil, JIUIsl 4ero HeoOX0AuMOo
OBJIAACHHUC A3BIKOM MATCMATUYCCKOIr0 MOACIINPOBAHU.

Ba30BbIN KYypC MaTeEMaTUKN OPUEHTUPOBAH Ha y4dalmxcs, bnmxxanwee
byayuiee KOTopbiXx He ByaeT CBSI3aHO C M3yYEeHNEM MATEMATUKKN B BbICLUEN
LIKOJIe, MO3TOMY MaTepuman usydaeTcad Ha "obleKynbTypHOM" ypoBHE 1
06yHeH|/|e HarpaBJZIeHO Ha OO0CTWMXeHNeE cyiegyrounx Lenen:

. dbopMupoBaHue npepcTtaBJZIEHUU O MaTeMaTuKe, Kak
YHUBEPCA/IbHOM f3blka HayKW, CpencTBe MOAeNNPOBaHUA SABJIEHUN U
npoLeccos, 06 naedax n MetTonax MmaTeMaTunku,

* pa3BuTUE JIOTNYEeCKOro MbileHnsa, MnpPOoCTPaHCTBEHHOIro
BoOBOpa)keHns, aropuTMNYECKON KyNbTypbl, KOUTUYHOCTUN MbILLIEHUNS
Ha YPOBHE, H€O6XO,£I,I/IMOM ansd 06y‘-IEHI/I$| B BbICLUEW LWIKONAE 1O
COOTBETCTBYOLEN CreunanbHOCTN, B byayuien npodgeccnoHanbHON
NeATeNIbHOCTY;

* OBJlapgeéHue MaTeMaTnieCKmMun 3HAHUAMU U YMEHUAMM,
HeobXxoAMMbIMN B MOBCEOHEBHOW >XWU3HW, AN WU3YYEHMUSA LWKOJIbHbIX
€CTeCTBEHHOHAYYHbIX AUCUMNMINH Ha 6a30BOM ypOBHE, OJ18 MOJyYeHUs
obpa3oBaHu4 B obnacTsx, He Tpebyowmnx yrnybneHHom
MaTeMaTMYeCKOW NOArOTOBKMU;

* BOCNUTaAHME CpeacTBaMW MaTeEMATUKU KYJbTypbl JINHMHOCTU:
OTHOWEHNA K MaTeMaTunkKe KaK 4acCTWu O6LLI,e‘-IeJ'IOBe‘-IeCKOI7I KYJ1bTYPbl:
3HAKOMCTBO C WUCTOpPMENn pas3BUTUA MaTeMaTUKK, IBOJIIOLMEN
MaTeMaTMYeCKuXx unaen, MNOHUMaHUA 3HAYMMOCTM MaTeMaTuKu 0N
06LLI,eCTBeHHOFO nporpecca.

[Ipu uzyuenuu npenmera «Anredpa u Hadana aHanmza» B 10 kmacce Ha 6a30BOM ypoOBHE
MPOAOJDKAIOTCS U TOJIy4aloT pa3BUTHE COJEp)KaTelIbHble JHMHUU: «Anredpay, «DyHKIUNY,
«YpaBHEHUS ¥ HEPABEHCTBA», BBOIUTCS MHUS «Hadana MareMaTHueCKOro aHAIH3ay.

[Iporpamma peanuszyercs B nepuog ¢ 01.09.2018 r. mo 24.05.2019 1. B cOOTBETCTBUHU C
VYuebubM 1utaHoM Jnunes Ha 2018-2019 yueOHbIN rox u rpadukoM MPOXOXKICHHUS Y4eOHOTro
Matepuaina. [Iporpamma paccunrtana Ha 136 ygaca (4 gaca B Henenio), u3 Hux 102 gaca mo YMK
A.I'Mopnkosuua (10 kmacc, 0a30BbIi ypoBeHB), W 34 dYacoB q00aBIEHBI W3 JHIEHCKOTO
KOMITIOHEHTa JJii OTpaOOTKH MPAaKTUYECKHUX HABBIKOB M JJISi CUCTEMATU3allMU TOATOTOBKH K
rOCyAapCTBEHHON UTOIOBOM aTTECTALUH.






1. IInanumpyemble pe3yJibTaTbl OCBOCHHUS Kypca.

[TporpaMmma mpenmonaraeT JOCTIDKCHHE YYAIIUMHUCSA — CICAYIOIIUX  JIMYHOCTHBIX,
METanpeMETHBIX U MPEAMETHBIX PEe3yIbTaTOB.

B JIMYHOCTHBIX pe3yabTaTax ¢hOpMUPOBAHHOCTD:

"  [EJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH MaT€MaTHKHU U OOIIECTBEHHOM MPAKTUKU €€ TPUMEHEHUS;

"  MOTHBAIIMHU K OOYUICHHIO U IIeJICHANPABICHHON TTO3HABATEIBHOMN JeITeIbHOCTH;

" OCHOB CaMOpa3BUTHS U CAMOBOCIIUTAaHUS B COOTBETCTBUU C OOIIEYETIOBEYCCKUMHU
[IEHHOCTSIMU; TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTEIbHON, TBOPYECKOH U
OTBETCTBEHHOMU JIEATEIBHOCTH C MPUMEHEHHEM METOJIOB MAaTEMATHKH;

" TOTOBHOCTH M CIHOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCIIE CaMO0Opa3oBaHHIO, Ha
NPOTSDKEHUU  BCEH  KU3HU; CO3HATEIBHOTO OTHOIIEHHWS K  HENpPEepbIBHOMY
00pa30oBaHMIO KaK YCIOBHUIO YCIEIIHOW NPOQPEeCcCHOHATbHOW U  OOIIECTBEHHOU
NEeSTeIbHOCTH;  3aMHTEPECOBAaHHOCTM B NPUOOPETEHMM U PaCIIUPEHHUH
MaTeMaTHYeCKUX 3HAHUU M CHOCOOOB JACWCTBUN, OCO3HAHHOCTH B TIOCTPOCHUU
WHIUBUTyaJIbHOW 00pa30BaTeIbHON TPACKTOPHH;

" OCO3HAHHOTO BBIOOpa Oymymiel mpodeccuu, CHOCOOHOCTH CTaBHUThH IENU U CTPOUTH
YKU3HEHHBIC TUTAHBI;

" JIOTHYECKOr0 MBIIUICHHUS: KPUTUYHOCTU (YMEHHME pAaclo3HaBaTh JIOTUYECKU
HEKOPPEKTHBIC  BBICKA3bIBaHUS), KpPEATHBHOCTH (COOCTBEHHAs apryMEHTAIHs,
ONPOBEPXKEHMsI, TOCTAaHOBKAa 3ajxad, (opMmynupoBka mpobieM, pabota Hax
UCCIIEIOBATENILCKUM TIPOEKTOM U JIp.)

B MmeTanpeaMeTHbIX pe3yJbTaTax c(pOPpMHUPOBAHHOCTD:

"  CIOCOOHOCTH CAMOCTOSITEIILHO CTaBHUTH eI Y4eOHON U MCCIIe0BATEIbCKOM, TPOSKTHOM
JIESITEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBATh U OIICHUBATH y4COHBIE
JIEHCTBHS B COOTBETCTBUHU C TIOCTABICHHOMW 3a/1aueii U YCIOBUSMHU €€ BBITIOJHEHUS;

" yMEHHUs CaMOCTOSITEIIbHO IUIAHUPOBATh AJbTCPHATHBHBIC MYTH JOCTHXKCHHS IIEJCH,
OCO3HAHHO BBIOMpaTh HamOojee dS(PPEKTUBHBIE CHOCOOBI pEIIeHHs YYEeOHBIX U
MO3HAaBATEIBHBIX 33134,

" YyYMEHHs HaxOAWUTh HeoOXomuMyr HUHpOpMAIHMIO, KPUTHYECKH OLEHUBaThb U
UHTEPIPETUPOBATh  MHPOPMALIMIO B PA3NUYHBIX  HCTOYHHMKAX,  MPEICTABIAThH
UHpOPMAIUIo B pa3nnyHoi popme, 00pabaTeiBaTh, XpaHUTh U TIepeaBaTh HH(POPMAIIHIO
B COOTBETCTBHH C IMO3HABATENbHBIMH UM KOMMYHUKATUBHBIMHU 3a/1a4aMU;

" yMEHHUs MPOAYKTUBHO OOIIAThCS M B3aUMOJCICTBOBAaTH B IIPOLECCE COBMECTHOM
JESTENIbHOCTH, YYUTHIBATh MO3UIUU JPYTUX YYACTHUKOB JAESATEIbHOCTH, paspeliaTh
KOH()JIUKTBI;

" BJAJCHUS S3BIKOBBIMU CPEJCTBAMH — YMEHHS SICHO, JIOTHYHO M TOYHO M3JIarath CBOIO
TOYKY 3pEHHSs, UCTIOIb30BATh aJCKBATHBIEC SI3LIKOBBIC CPE/ICTBA;

" BJQJICHUS HABBIKAMH II03HABATEIbHOW pe(ICKCHH KaK OCO3HAHHS COBEPIIACMBIX
JEHCTBUI U MBICIUTENBHBIX MTPOLIECCOB, TPAHMII CBOETO 3HAHUS M HE3HAHMUS.

B npeaMeTHBIX pe3yJbTaTax ¢(hpopMHPOBAHHOCTD:

" [IpeICTaBJICHUN O MaTeMAaTHUKE KaK YaCTH MUPOBOH KYyJIbTYpPhl U O MECTE MAaTeMaTHKHU B
COBPEMEHHOM MBUIU3AIUH, O CIIOCO0aX OMHUCAaHUs HA MATEMaTHUECKOM SI3bIKE SBIICHHIMA
pearpHOTO MHpAa;

"  [IpEICTaBJICHUN O MATEMATUYECKUX MOHATUSIX KaK O BAKHEHIIINX MaTeMAaTHIECKUX
MOJIEJISIX, TIO3BOJISIFOIIMX OIMCHIBATh W U3ydaTh Pa3HbIC MPOIECCH U SIBICHUS,
MOHMMAaHHE BO3MOYKHOCTH aKCHOMATHYECKOTO MOCTPOSHHUSI MAaTeMaTHIECKUX TEOPHUH;

" yMEHHWU MPUMEHEHUS METOJOB JO0Ka3aTeIbCTB H aJITOPUTMOB PEIICHHUS, YMCHHS HX
MPUMEHSTb, IPOBOAUTH JI0Ka3aTENIbHbBIE PACCYXICHUS B XO/I€ PEIIECHUS 3a7ay;



BIIaJICHUE CTAaHAAPTHBIMU IIPUEMAaMU PELICHUs PAllMOHAIBHBIX U TPUTOHOMETPUYECKUX
YPAaBHEHUH U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
[Iporpamm, B TOM YHUCJIE JUIs TIOMCKA IIyTH PELICHUS U WLIIOCTPALUU PELICHUS
YPaBHEHUI 1 HEPABEHCTB;

NpeACTaBICHU 00 OCHOBHBIX MOHATUAX, UIESIX U METO/IaX MAaTeMaTUYECKOTo aHAIIN3a;
HAaBBIKOB UCII0JIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELLIECHUU 3a1a4.



2. Copepxanne y4e0HOro Kypca «AJjaredpa 1 Ha4a1a MaTeMaTHYE€CKOr0 AHATHU32»
10 kaacce

1. Yucaosbie pyHKuuu — 6 4acos

Omnpenenenue 4ucioBoil ¢GyHKIMH, crmocoObl ee 3amanus. CBoiictBa (yHKIuil. lNoHATME
obpaTHon yHKUMKM. ObpaTmMocTb (yHKUMA. ObnacTe onpepeneHusa n obnactb
3HavYeHun obpaTHOM yHKUMK. T[pacdukn B3aMMHO 06paTHbIX YHKUWUA.
HaxoxxaeHue dyHkunm, obpaTHOM AaHHON.

2. Tpuronomerpuyeckue pynkuuu — 32 yaca

UYucnoBasi OKpYXHOCTb. J[nMHA Oyrd €IWHUYHOM OKpYXHOCTH. OTBICKaHHME HAa YHMCIOBOU
OKPY>KHOCTH TOYEK, COOTBETCTBYIOIIMX 3aJaHHBIM YHCIaM. YucnoBasi OKpYXKHOCTb Ha
KOOPJIMHATHOM IUIOCKOCTU. OTBICKAaHME KOOPAMHAT TOYEK UYMCIIOBOM OKPYXHOCTH M TOYEK IIO
3ajaHHbIM KoopauHataMm. CuHyc W KocuHyc. TaHreHc W koraHreHc. TaOmuipl  OCHOBHBIX
3HaueHnii. HeKOoTopble CBOMCTBA CUMHYCA, KOCMHYCA, TaHIFreHCa N KOTAHreHca.
Tpuronomerpuyeckue (QYHKIHMHA YUCIOBOTO apryMeHTa. [puUroHOMeTpuuyeckne (GyHKIMU
YIJIOBOrO aprymeHTa. Yroi B 1 paguan. IlepeBon u3 paananHoil Mepbl B rpagycHyto. DopMyibsl
npuseneHus. OyHkius y=sinx, e€ cBoicTBa u rpaduk . DyHKIHUA y=sinx, e€ cBOiicTBa U rpaduk.
OyHkms y=cosx, €€ cBoiictBa M Tpaduk. llepmoandHOCTh GYHKIUI y=SinX M y=COSX..
[IpeoOpaszoBanus rpaduKoB: MapaiieabHbINH NIEPEHOC, pacTsbkeHue rpaduka, oceBasi CHMMETPHS.
I'paduk rapmonmueckoro konedbanus. DyHKIUN y=tgx, y=ctgX, NX CBOHCTBA U rpauKu.

3. Tpuronomerpuyeckue ypaBHeHHs - 22 yaca

Pemenue npocTredmx TPUTOHOMETPUYECKUX YPABHEHMM C IMOMOIIBI YHUCIOBOM OKPYXHOCTH.
ApPKKOCHHYC U pellieHre ypaBHeHHs cosx=a. OOmas ¢opmyna u 4yacTHbIE ciiydau. APKCUHYC U
peurenue ypaBHeHus sinx=a. OOmias Gopmyna w YacTHbIE cioy4daW. APKTaHTEHC W peEIleHUe
ypaBHEHHUs tgx=a. APKKOTAaHTE€HC U pelleHHe ypaBHEHHUs ctgx=a. ['paduyeckas WILTIOCTpalUs
peuieHus ypaBHEHUH tg X = a, ctg x= a. [Ipocrelimue TpuroHomeTpudeckue ypaBHeHus. J[Ba
OCHOBHBIX METO/Ia pEUICHUS TPUTOHOMETPUUECKUX YpPABHEHHWI: METOJl BBEACHHMS HOBOU
IIEPEMEHHOM, METOJ pa3loKeHuss Ha MHoXUTenu. OAHOPOAHBIE TPUTOHOMETPUUECKHE
ypaBHeHUs1. OTOOp KOpHEH.

4. IlpeoOpa3oBaHusi TPUTOHOMETPHYECKHX BbIpaxeHuil — 16 yacos

CHuHYC M KOCHHYC CyMMBbl aprymeHToB. CHHYC M KOCHHYC Pa3HOCTH apryMEHTOB. TaHIeHC
CYMMBl U pa3HOCTH apryMeHToB. DopMmyil ABOWHOrO aprymeHTta. ®opMysbl MOHWKEHUS
crenenu. [IpeoOpa3oBaHne CyMM TPUTOHOMETpUYECKUX (YHKIHMI B  TPOU3BEICHHE.
[IpeoOpa3oBanme NPOW3BEICHUN TPUTOHOMETPHUYECKHX (YHKIHMH B cymmy. [IpeoOpazoBanue
BeIpakeHHs Asinx + Bcosx k Buay Csin(x+t).

5. IlpousBoanas — 40 yacos

UucnoBble MOCIEAOBATENLHOCTH (OmpeeneHue, mpuMepbl, cBoicTBa). [lonsTHe mnpexnena
MoCJIeIOBaTeNIbHOCTU. Bpruncienne mpenenoB mnocienosarenbHocTd. CymMMma OeCKOHEYHOM
reometpudeckor nporpeccun. [Ipenen dyukiun Ha 6eckoneunoctu. [Ipeaen QyHKIMU B TOUKE.
[lpupamenne aprymeHTa, TmpHpalieHue QYHKIUH. 3aJadd, TNPUBOAAIINE K IOHSATHIO
npou3BoHON. OrnpeneneHne MPOU3BOAHOM, €€ TeoMEeTpUYeCKUid W (DU3WYECKHA CMBICIL.
ANTOpUTM  OThICKaHUsA  Npou3BOAHOU. Dopmynsl  audQepeHIpoBaHUs. IIpaBuna
mupdepennupoBanus. Juddepennupoanne Gynkuun y=f(kx+m). YpaBHeHHE KacaTelbHON K
rpaduxy pynkuuu .MccnenoBanue GpyHKIIMM HA MOHOTOHHOCTH. OTBICKaHUE TOYEK IKCTPEMyMa.
[Toctpoenmne rpadukoB ¢yHknuit. OTbicKaHWEe HAUOONBIIUX W HAUMEHBIIUX 3HAYCHHIA
HETpepbIBHON (PYHKIMM HAa MPOMEXKYTKe. 3a7add Ha OTHICKAaHHE HAMOOJBIIMX M HAMMEHBIINX
3HAYEHU! BEINYMH.

6. IloBTOopenme — 20 yacosn



3. Temarnuyeckoe NVIAHMPOBAHHE

Yueon | Tema ypoka OCcHOBHoOE cojiepKaHue 110 TeMaM ®opma ypoka ®opma @DopMHpPOBaHHE  YHHBEPCAJIBHbIX
ast KoumuecTBo yacos JTHATHOCTHKH Y4eOHBIX JeiicTBHIA
Heaeas
1 mosayrogue 60 4vacoB (4 yaca B He/es110)
1 1) Beenenue. Kypc «Anrebpa u Hauana
aHallM3ay»: Co/IepIKaHue,
OCHOBHBIE LIENH U 331a4H
W3y4eHUsI.
2) [Iposepka OCTaTOYHBIX | YPOK TECT
Ycmanosounas | 3nanwmii. KOHTPOJIA
KOHmMPONbHAA (2 gaca) 3HAHUU
paboma.
YucsioBbie pyHKIMHU (6 4acoB)
Onpenenenue [ousiTie QyHKIMH. Ypok
YHUCIIOBOM OO6nacte onpeneneHus U 000011IeHAA
GyHKINN U oOmacTh 3HaueHHi. [ paduk | u
CIoCOObI e ¢yukuuu. [IpeoOpa3oBanust | cuctemMarus
3aJIaHusl. rpadukoB. CriocoObl aruu
3amaHns QyHKITAT. 3HAHHUH
(2 gaca) (et
+0ecena,
MTPAKTHKYM)
2 CBoiicTBa CBoncTtBa PyHKUWNNA: Vpok Ompoc " yMeTh HaXOIUTh 00JIACTh
GyHKIMiA. MOHOTOHHOCTb, 000011IeHHS Onpe/eIeHus U
HYETHOCTb U 5 00J1acTh 3HAYCHUA
HEeYeTHOCTb, CHCTEMAaTH3 (byHKIHY;
nepmnoan4HoOCTb, anuun ® OomnpeaeIsATh 3HaYCHUE
OrpaHN4YeHHOCTb. 3HAHWK (YHKIMY TIO 3HAYESHUIO
NpomMeXxxyTKun (Jrexuusi+ apryMeHTa Mpu pa3indHbIX
BO3pacCTaHUA n Oecena, croco0ax 3a aHms
ybblBaHUS, NPAaKTUKYM) dyHKIHIY;
HanbonbLuee n ® CTpoUTh rpaduKu
HanMeHbllee W3y4YCHHBIX (QyHKUUH,
3Ha4YeHus, BBINTOJIHATH
Mpadmyeckas mpeobpa3oBaHus
MHTepnpeTauuns. rpaguKos;
(2 gaca) " ONMCHIBATH MO IpaduKy
Ob6patHast MoHATMe obpaTHOM Jlexums, Homammss | y 110 opmyrne noBeeHHE
GbyHKIHS. PyHKLNN. MPaKTHKYM KP U CcBOMCTBA (YHKLHI;
ObpaTumoCTb " yMETh UCCIIEZ0BATh
(hyHKUMIA. ObnacTb (YHKIHIO HA YETHOCTD,
onpeneneHvsa u MOHOTOHHOCTB,
obpaTHON PyHKLMW. ® HaxOJUTh HAUOOJIbIIIEE U
['pacunkm B3anMHO HauMEHBIIIEE 3HAYCHUE
obpaTHbIX PYHKLNNA. DyHKIHK;
HaxoxgeHune " yMeTb s
prHKLI,IfIVI, obpaTHown JaHHOHM (PyHKIMH HAXOOUTh
OaHHOW. 00paTtHyI0
(2 gaca) GyHKIHIO.
Tpuronomerpnyeckne pynknum (32 yaca)
3 Yuciaosasg YucnoBasi OKpYKHOCTb. Ypok Ilonnmars, 9TO TaKOE
OKPYXKHOCTb. JnvHa nyru equHUYHON U3Y4YCHUS CP YHUCIIOBasl OKPY>KHOCTb.
okpykHOCTH. OTBICKaHHE HOBOTO 3HaTh, KaK MOKHO Ha




Ha YHCJIOBOM OKPY)KHOCTH | Marepuana €IMHUYHOMN OKPYKHOCTH
TOYEK, COOTBETCTBYIOILIUX (7exmms, ONPENENATh JUINHBI AYT.
33/JaHHBIM YHCIIAM. HCCIIEOBAT YMeTh HATH Ha YHCIOBOR
(2 gaca) enbcKas OKpPYXHOCTH TOYKY,
pabora) + COOTBETCTBYIOIIYIO
MPAKTHKYM JAHHOMY YHCIY.
Uucrnosas Uucnosast oKpyXHOCTb Ha | [IpakTukKym CP 3HaTh, KaK ONpeIeIuTh
OKPY/KHOCTS Ha KOOPIMHATHOM TJIOCKOCTH. Eﬁ%ﬁﬂoggg%ig%?omn‘
KoopauHAaTHOW | OTBICKaHHE KOOpIUHAT VMETh:
IIJIOCKOCTH. TOYEK YHCIOBOU — COCTAaBJISTDH T§6J'II/I]_[y IS
OKPYKHOCTH U TOYEK 110 TOYCK YUCII0OBOU
OKPYKHOCTHU U UX
3aJJaHHBIM KOOpAMHATaM. KOODMHAT;
(2 yaca) — 10 KOOPAWUHATAM
HaXOJIUTh TOYKY YHCIIOBOM
OKPYKHOCTH.
Cunyc u OnpeneneHue cUHyca u Jlexuus, CP 3HaTh onpeneacHus
KOCHHYC. KOCHHYCa Ha €AMHUIHON MPAKTUKYM CHHYCa, KOCHHYCa,
Tanrenc u OKpPY>KHOCTH. TaHTeHCa U KOTaHTeHca
KOTaHT'€HC. OnpeneneHue TaHTEHCa U gucia t. 3HaTh TaOInIBI
KOTaHT€HCa. 3HAKOB CHHYCa, KOCHHYCA,
Tabnuibl 0CHOBHBIX TaHT€HCa U KOTaHT'eHca M0
3HauyeHuit. HekKoTopble YETBEPTSAM YUCIIOBOI
CBOMCTBa CMHYCa, OKPY)KHOCTH. YMETb,
KOCMHYCa, TaHIreHcCa HMCIOJIb3Ysl YHUCJIOBYIO
N KOTaHreHca. OKpPYXHOCTb, OTIPENIENATh
(4 yaca) CHHYC U KOCHHYC 4HCIIA.
Ymerts pemarb
npocTeume
TPUTOHOMETPHUYECKUE
YpaBHEHUS U HEPABEHCTBA.
Tpuronometpu | CoOTHOIIEHHUS, CP YMeTh:
YECKUE CBSI3BIBAIOIINE — COBEpIIaTh
byHKIMN TPUTOHOMETPUUECKUE peoOpa3oBaHUs MIPOCTHIX
YK CIIOBOTO $yHKIHH. TPUTOHOMETPUUYECKUX
aprymMeHra. [IpeobpazoBanwue BBIPKEHUH, 3HAA
(ynporuenue) BEIpasKeHHS C OCHOBHBIE
HCIOJIb30BAHUEM TPUTOHOMETPHUYECKHE
TPUTOHOMETPHUYECKUX TOXKAECTBA;
(YHKIHH 9HACIOBOTO - 110 3aJaHHOMY 3HAYECHHIO
aprymenra. Ilo 3aganHOMYy (yHKIIMY HAXOIUTH
3HAUCHMIO QYHKIMN OCTaJbHbIE
HaXOXKIECHUE OCTaIbHBIX TPUTOHOMETPHYECKHE
TPUTOHOMETPUUECKHUX (byHKINN.
(YHKIHIA.
(2 gaca)
Pemenne yaeGHO- TECT
TPEHUPOBOYHBIX 3aJIaHUU
EI'D. (2 gaca)
Tpuronomerpu | Tpuronomerpuueckue IIpakTukym 3HaTh, KaK BBIYUCIIATH
YECKUe (YHKIMH yIIIOBOTO 3HAa4YEHUs CHHYCa, KOCHHYCA,
(hyHKITIHI aprymerra. Yron B 1 TaHTeHCa M KOTaHTeHCa
YIJIOBOTO paauan. IlepeBox u3 IpagyCHON U palaHHON
apryMmeHTa paavaHHON MepHI B MEpBHI YIIa, UCTIONB3YS

rpajyCHYIO.
(2 gaca)

TaOJUYHBIC 3HAYCHUS;
dhopmyie IepeBoa
rpaayCcHOU MEpHI B




paguaHHYO Mepy U

Ha00OPOT.
DopMyIbl dopmy bl [Ipaktukym | Maremarud. | 3HaTh BRIBOJ (POPMYI
IIPUBEICHUS. npunBeneHn4. AUKTAHT IIpUBEICHUS.
MHEeMOHNYECKOe TPaBUIIO. YMeTh ympomarsb
(2 gaca) BBIPAXKECHHUS, UCTIONIB3YSI
OCHOBHbIE
TPUTOHOMETPHUYECKHE
TOXIECTBa U (popMyITBI
HPUBEICHMSL.
7 O6o0maromuii | [logBenenue UToros: 4To Vpok
YPOK. HOBOTO y3HAJIH, YEMY 0000meHus
Hayauiuch (1 yac) u
Konurponbnas | KoHnTpons u camoonenka cucremMarisa KP
o WX 3HaHHUU,
paboTa 1o 3HAHUH. ypoK
TeMe (1 gac) KOHTPOS,
«Omnpenenenue OLIeHKH
TPUTOHOMETPH 1 KOpPEKLIH
YECKUX 3HAHUH
GyHKIAN
Oynknus y=sin | BBeaenue, uccienosanue Jlexuusa ~ + Omnpoc YMeTh CTpOUTh rpaduk
X, ee cBoiicTBa | TPHTOHOMETPHYCCKON HCCIIeI0BaTe dyHKIIMM y=Sinx,
u rpauK. bynxuum y=sin x, ee JIbCKas ONKCHIBATH CBOMCTBA 3TOM
CBOMCTBA U MMOCTPOCHHUEC pabota + byHKITHH.
rpa(bHKa. MPaKTUKyM v
(2 uaca) METh OCYIIECTBISATh
npeoOpazoBaHue rpapuxa
TPUTOHOMETPUYECKOU
(dyHKINH.

8 OyHKIUA Bsenenue, uccnenosanue Jleknua  + YMeTh CTpOUTH rpaduk
Y=C0S X, €€ TPUTOHOMETPUIECKON HccienoBare (yHKIMHE y=COsX,
CBOJCTBA U yHKIIH y= COS X, ee JIbCKad OIHCBHIBATh CBOMCTBA 3TOM

CBOVICTBA U IIOCTPOEHHE pabora + DYHKIHH.
rpadux. rpauka. IIPaKTHKYM vV
2 qaca) METh OCYIIECTBIISATh
( npeobpa3oBaHue Tpaduka
TPUTOHOMETPUYECKOU
OYHKIHH.
[Tepuomuunocts | [lepnomuaeckas GyHKIHA, Jlexmus, Ompoc [TounMats cBOHCTBO
GyHkuMi y=sin | nepuox QyHKIMH, IPaKTUKyM MIEPUOJUYHOCTU. 3HATH O
X, y=cos X. OCHOBHOM EpUOJ NEPUOINTHOCTH 1
(2 gaca) %Cyf;(l)(if;%M Nepuoac
y=sinxuy=cosx.
YMeTh O0BSICHATH
W3y4YCHHBIE TIOJIOKEHUS Ha
CaMOCTOSATEIHHO
MOJ0OPaHHBIX KOHKPETHBIX
npuMepax.

9 IIpeobpazoBan | IlpeoOpasoBanus IMpaktukym, | Hubdepenn | Ymenne
usi rpauKoB rpadKoB: MapauieibHbIA | JJabopaTopH | HPOBaHHBIC | OCYIIECTBISATH
TPUTOHOMETPH | TIEPEHOC, PACTHKEHHE as pabora KapTO4kh | mpeoOpasoBaHue
YECKUX rpaduka, oceBas TPUTOHOMETPHUYECKUX
byHKIMH CUMMETpHSI. OYHKITHIA.

(4 gaca)

10 Oyukuuu y=tg | BBenenue, ucciuenoBaHue Jleknmua  + YMeTh cTpouTh
X, y:ctg X, X TPUTOHOMETPUICCKUX 15 (o0} (3 (0): T: 4 CP I‘pa(l)I/IKI/I (byHKHI/Iﬁ y:tg X,
CBOiicTBa 1 dyHkumiA y=tg X, y=Ctg X, | enpekas

HUX CBOMCTBA M IIOCTPOCHUE

y=ctg X, OIUCHIBATHL




rpauKu. rpaduKoB. pabora  + CBOWCTBA 3TUX (PYHKITHIHA,
(2 yaca) MIPAKTHKYM
IlonBeneHue UTOroOB: YTO
O06o0maromuii | HOBOTO y3Halld, YEMY YPOK
YPOK. HAYUNITHCh. 000611eHNs
(1 gac) 1
cucremMarmsa
LU 3HAHUH,
KonTpo:s u camoorienka
KonTponsHas 3HaHHUH. YpoK KP
pabora Mo (1 gac) KOHTPOJIS,
TeMe OLICHKH
«CBoiicTBa 1 U KOpPEKLUH
Fpa(bI/IKH 3HAHUH
TPUTOHOMETPH
YECKUX
GyHKIANR
Tpuronomerpuyeckue ypaBHeHus (22 yaca)

11 | ApkkocuHYyC. Pemenue npocrenmmx Jlexuus, CP 3HaTh onpeneacHue
Pemenne TPUTOHOMETPHUYECKUX MIPaKTHKYM apKKOCHHYCA.
YpPaBHEHUS COS | YpaBHEHHUI C IOMOILBIO YMeTh pemarb
X =a. YHUCIJIOBOM OKPY>KHOCTH. [IPOCTENIINE YPaBHEHUS

APKKOCHHYC ¥ pEIICHHE cost=a.
ypaBHeHUS cosx=a. OO0rmas
(dbopmyna 1 YaCTHbIE
CITydau.
(2 gaca)
Apkcunyc. ApPKCHHYC U pelIeHUE Jlexmus, CP 3HaTh OIpeaeIICHUE
Pemenne ypaBHeHus sinx=a. O0mas | NpaKTUKyM apKcuHyca.
ypaBHEHUS (dbopmyna 1 4acTHbIE YMeTp pemiath
SIn X = a. clIy4au. IIPOCTCUIINE YPABHECHUSA
(2 vaca) sint=a.

12 | Tpuronomerpu | [Ipocreiimme [Ipaktukym CP YMeTh y3HaBaTh METOL
YecKue TPUTOHOMETPHUECKHE pelIeHus 3a1aHHOTO
YpaBHEHHUS. ypaBHeHHs. [[Ba OCHOBHBIX TPUTOHOMETPHUUYECKOTO

METOJa PEIICHHUS YpaBHEHUs. YMETh pelnlath
TPUTOHOMETPUUECKHUX TPUTOHOMETPHUYECKHE
ypaBHEHUIl: METON ypaBHEHUS JBYMSI
BBEJICHHS HOBOM OCHOBHBIMU METO/IaMHU.
MIEPEMEHHOM, METO]
pa3ioXKEeHUs Ha
MHOKHUTEIH.
(2 gaca)
ApKTaHTeHC 1 | APKTaHT€HC U pellIeHHe Jlexmus, CP 3HaTh OIpe/esIeHue
apKKOTaHTeHC. | YpaBHEHHs tgx=a. MIPaKTHKYM apKTaHTEHCa,
Peiienue APKKOTaHT€HC U PEIICHUE ApPKKOTaHI'CHCA.
ypaBHEHHI! tg X | ypaBHEHMs ctgx=a. YmeTs pearb
=a, I'pacraeckas mwumrocTparys NPOCTEHIINE ypaBHCHHS tg
ctg x=a. pEICHHs yPAaBHEHUIH tg X = t=anctgt=a.
a, ctgx=a.
(2 gaca)

13 Tpuronomerpu | J[Ba OCHOBHBIX METOAA Ipaktukym YMeTh y3HaBaTh METOL
YECKHUE peuicHus (HeebHbIe pemeHus 3aJaHHOTO
ypaBHEHHUSI. TPUTOHOMETPHUYESCKHX VHIHBANY]l TPUTOHOMETPHYECKOrO




YPaBHEHMI: METOA bHBIE YpaBHEHMS. YMETh peliarb
BBEJICHUS HOBOU AOMAIIHAE TPUTOHOMETPUUECKUE
MEPEMEHHOU, METOJT 3a/1aHus) YpaBHECHUS IByMSI
pa3ioXKeHus Ha OCHOBHBIMU METO/IaMHU.
MHOKHUTEIIH.
(2 gaca)
Tpuronomerpu | Pacumpenne u 06obuieHne Hpaktukym | Anddepern | YmeTs 1eMOHCTPHPOBATH
YyecKue CBEICHUH O BUJAX (HemenbHpIE | MPOBAHHBIN TEOPETHUCCKUE U
ypaBHEHHUS. TPUTOHOMETPUICCKUX MHIABAIYal EZ&ZI;%ZI;; MPaKTUYECKUE 3HAHUS O
VyeBHO - ypaBHeHUH. PopMUpOBaHUE bHBIC biif Matepuan, | BHAX
TPEHUPOBOUHBI | MPEACTABICHHUIT O PasIMIHbIX | AOMALLIHHAE TPUTOHOMETPHUECKUX
¢ 3ajanus B[ | THIAX TECTOBBIX 3ataui, 3ananmus) ypaBHEHHIA; PElIaTh
KOTOpBIe BKIFOYaroTes B ET'D PA3HBIMH METORAMH
110 MaTCMAaTHKCE. ypaBHeHI/ISL
(2 gaca)
14 | Aomunucmpamus | (2 yaca). Ypok KP
. KOHTPOJIS
KoHmponshas .
i 3HAHUH.
TpuroHomerpu | OTpaboTKa HaBBIKOB M YMeTh IEMOHCTPUPOBATH
YecKue YMCHHI PEIICHUS 3a1aHuH TEOPETHYECKHUE U
YpaBHEHHUSL. PasHOro ypoBHA. MPaKTHYECKUE 3HAHUS O
VYueOHo - (2 waca) BUAAX
TPEHUPOBOUHBI TPUTOHOMETPHYECKHX
e sananns EID. YpaBHEHUI; pelaTh
Pa3HBIMH METOAAMHU
ypaBHEHHUSL.
15 | Tpuronomerpu | OmHOpPOIHEIE [IpakTukym YMeTs pemrath
YeCcKue TPUTOHOMETPHUYECKHE OTHOPOMHBIE
ypaBHEHUSI. ypaBHEHUS. TPUTOHOMETPHUUECKHE
OT160p KOpHEH. ypaBHEHUSI.
(4 gaca) YMeTh HaXOOUTh KOpHU
3aJ]aHHOTO
YpaBHCHUS HA 3aJTaHHOM
ITPOMEKYTKE.
16 | IloBTopenue. Pewenue yueono- ITpakTHKyM™M Vmems pewams yueono-
Tpenunr EI'D. MPEHUPOBOUHBIX MECTOBLLX MPEHUPOBOUHbIE MECHOBLLE
3adanuti EI'D no memam sadanus EI'D 6a306020
«Buiuucnenus u YVPDOBHS.
npeobpazoeanus.
Ilpocmetiuwue mexcmoswie
3a0auu (Modenuposarue
PEeabHBIX CUMyayutl).
YPa6HeHu}l u Hepaeencmed. ».
(4 uaca)
2 moJqyroaue 72 4yaca (4 yaca B He/leJ110)
17 | Tpuronomerpu | [loBTOpeHHe wu3ydeHHOTrO. | YPOK YmeTs pematsh
YeCKHe Pacipenne u 06001enne | 0000meHHs npocTenmme
YpaBHEHHUSL. CBeJICHUH 0 Bujax | 4 TPUTOHOMETPUICCKHUE
TPUTOHOMETPUYECKHX cactemarisa YPaBHEHHS 110 HOpMyIaM.
ypaBHEHUIA. Pemenne ?(? 1 SHAHIH Ymets pemars
muronoverpscenn | e, paronoverpec
HEPaBEHCTB.  YueOHO - yP P
METOAaMH.
’]1;5—‘6 ;Hp OBOYHBIC saianus VMeThb HaXoAUuTb KOPHU

*Mamepuan, kacarowutics
MPULOHOMEMPUHECKUX HEPABEHCTNE U
cucmem ypasnenutl, He AGISLemcs,
00513aMeNbHbIM.

(3 gaca)

33JaHHOTO
ypaBHEHHS  Ha
TIPOMEIKYTKE.

3aITaHHOM




Ypok KP VYmers JIEMOHCTPUPOBATh
KonTponbHas KonTpons n camoornieHka KOHTPOJIA, TCOPETHICCKUE u
pabota 110 | 3HAHUH. OIICHKH NpaKTU4ECKUE  3HaHHUA O
TeME (1 qac) " BUAaX TPUTOHOMETPHUYCCKUX
«TpI/IFOHOMeTp KOPPEKIIHH ypaBHCHHﬁ; peuatb pa3HbIMU

o METOJaMH YPaBHECHUA.

NYECKHE 3HAHMM.
YPaBHEHHS.

IIpeoOpa3oBaHue TPUTOHOMETP

HYeCKUX BbIpakeHuii (16 yacon)

18 | Cunyc u | IIpeoOpa3oBanue Kom6unmpo 3HaTh GOpPMYJIIBI CHHYCA,
KOCUHYC TPUTOHOMETPUIECCKUX BaHHBIN CpP KOCHHYyCa CyMMBI M DasHOCTH
CYMMBI M | BEIpaXKCHMH ¢ | (u3yueHne ApryMCHTOB.

YMeTs peoOpa3oBbIBaTh
pasHocTH WCTIONIB30BaHNEM  (popMys | HOBOTO npocreiimue O —
apryMEHTOB. CHHYCa U KOCHHYCa CyMMBI | MaTepHaJia, HCTIOMB3YS H3yUeHHBIC

apryMcHTOB, PasHOCTH | IIPAKTHKYM) (bopMyIIBL, OCHOBHEIE
apryMCHTOB. TOXJIECTBA, bopmytbt
(4 gyaca) IIPHBCICHIISL.

19 | Tanrenc [IpeobpazoBanue Komo6unmpO 3HaTk GOpMyIIbI TAHIEHCa U
CYMMBEI H TPUTOHOMETPHICCKHIX BaHHBI KOTaHIeHCa CyMMBI 1
pasHoOCTH BBIPAKCHUHN ¢ | (u3yueHue PasHOCTH IBYX apryMCHTOB.
apryMeHTOB. UCIIOJIb30BaHHEM  (POPMYI | HOBOTO Ymets f‘pe°6pa3°B"IBaT"

TaHTeHCa CYyMMBI ¥ | Marepuana, TIpOCTCHILINC BEIPAKCHIA,
Pa3HOCTH apryMEHTOB. IPaKTUKYM) HCIIOE3Y3 H3YICHHRIC
(2 uaca) (hopMyITBL
DopMyibl BrBox dopmyn nBoitHOrO | KoMOMHHpPO 3HaTh GOPMYITBI TBOMHOTO
JIBOMHOTO apryMeHra. BaHHBIN Cp apryMeHTa CUHYyca,
apryMeHrTa. [IpeobpazoBanue (u3ydeHue KOCHMHYC4 1 TaHI'CHCA.
TPUTOHOMETPUIECCKUX HOBOTO YMeTh NpUMEHATH
BBIPAKEHHIL. MaTepuania, (bopmyner 11 ynpoerns
(2 uaca) IpaAKTHKYM) BBIDAKCHHUH U PEIICHHS

YpaBHEHUH.

20 | ®opmymsl Dopmysl nBoitHoro | [Mpaktukym | Marematny | 3HaTh GOPMYIBI JBOHHOTO
JIBOMHOTO apryMeHTa. DopMyIsl eCKHI apryMeHTa CHHYyca,
apryMeHTa. TTOHIKEHHS CTETICH. AMKTAHT | KOCHHYCa U TaHICHCA;

[IpeobpazoBanue (hopMyIBI TOHMKEHMS
TPUTOHOMETPUYECKHX CTENCHU. YMETh
BBIpaXXE€HUN. BrInoiHeHne TPHMERATE (opMyIIbI AT

YIIPOIIEHHSI BEIpKEHHN 1

n odopMIIeHHE THITOBBIX o

. pelIeHus ypaBHEHUH;
TCCTOBBIX — 3a/laHul € BBIMONHATE U O0QOPMIISTH
HCTIOIb30BAHMCEM (bopuyn TECTOBBIE 33/IaHUSI.
JIBOMHOTO apryMeHTa.
(2 gaca)

3HaTh (bopmyITBI TUTS
IIpeobpasosan | TIpeobpasoBanue cymm | KomOummpo cp npeoOpasoBaHus CYMMEI
ue CYMM | TPUTOHOMETPUUYCCKUX BaHHBIH TPUTOHOMETPHUYECKHUX
TPUTOHOMETPH (I)YHKLII/II?I B MIPOU3BEACHUE. (I/I3y‘-I€HI/Ie (GYHKITUH B TPOU3BEICHUE.
YEeCKHUX (2 qaca) HOBOTI'O YMeTp NpUMEHATH (bopMynLvl
GbyHKINH B Marepuana, JUISl YIPOILEHUS BbIPAXKEHUU
IPOU3BE/ICHHE. IPAKTHKYM) M PCIICHHS yPaBHCHUI.

21 | IIpeobpazoBan | [IpeoOpazoBanue cymm | [IpakTuky CP VMeTh Mpeobpa3oBHIBATh
HE CYMM TPUTOHOMETPUYECKUX M TPUTOHOMETPUIECKHE
TPUTOHOMETPH | (YHKIHMIA B TIPOM3BECHHE. BbIPKCHHA.

3HaTh, Kak MpeoOpa3oBHIBATh
HCCKHIX Hp606pa3OBaHHe CYMMbI TPUT'OHOMETPHUICCKUX
GbyHKIUH B BbIpakeHHsa Asinx + Bcosx (yHKIHIA B pOn3BENeHAE 1
MpOU3BEICHNE. | K BUTY Csin(x+t). HPOU3BEICHHUS

Hpeo6pagoBaHHe TPUTOHOMETPHUYCCKUX

(GyHKITHI B CyMMY;

MPOU3BEACHUI

3HaTh (hopMyIy IIepexoa OT




TPUTOHOMETPUUYECKUX CYMMBI IBYX DYHKIHI C
(QyHKIHIT B cymmy. pa3IMYHBEIMU
(2 uaca) KO3 PUIIEHTaMH B OJIHY U3
TPUTOHOMETPUICCKUX
GyHKIHI.
3HaTh bopmyITBI TUTS
OcHOBHEIE Cucremaruzarus n | O6obmaroI Tpeodpa3OBaHIs
bopmybl 000011eHre MaTepuaia o | Wil ypoK. Aundpdepenp | TPUTOHOMETPHICCKUX
TPUTOHOMETPH | TIpeoOpa3oBaHUU oparbri BRIPKCHHH,
p p p p KOHTPOJILHO- OBnazers HaBbIKaMH u
u. TPUTOHOMETPUICCKUX I\/’ISMepI/ITeHLHLI YMEHUAMH pelenus
BBIPAKEHUI. 1 Marepnal PasiIMYHBIX THUIIOB TECTOBBIX
(1 1ac) 3alaHui EI'D o
TPUTOHOMCTPHUHU.
KontponbHas KonTtpons u camoorienka Ypok KP
paboTa 1o Teme | 3HaHWI. KOHTPOJIA,
«IIpeobpazoBan | (1 gac) OIICHKH
ue u
TPUTOHOMETPH KOppEKUUH
YECKUX 3HAHUM.
BBIPAKECHUI»
22 | Urorosoe Kontpons, 00606meHue [IpaxkTukym Tect Ymeth IPUMEHSATH
MOBTOPEHHE | U KOPPEKLUS 3HAHUI. H3yHCHHEIC opmymsr
«Tpuronomerp | (4 gaca) TPUTOHOMETPUH A
156503 npeoOpa3oBaHus
y‘-IC6HO _ TPUTOHOMCTPUICCKUX
BBIPAKEHU, pemeHns
TPEHUPOBOYHBI
EF3 TPUTOHOMCTPHUICCKUX
© 3ajatui : YPaBHEHHUU U HEPABEHCTB.
IIpousBoanas (40 yacoB)
23 | YucnoBsle Hucnossle Kom6unupo 3HaTh OlpeJeIeHUE
IOCJICAOBATe/Ib | [OCIEN0BATCIHHOCTH BAaHHBIN YHUCIIOBOM
HOCTH. (onpenenenue, HPUMEDRL, | (p3yyeHne OCJIEA0BATENBHOCTH,
Ipenen CBOJCTBA). HOBOTO Npeaena YucIOBOM
o Ionstue 0 peene ;
YHCIIOBOM pex MaTepuana, TOCIIE/I0BATENBHOCTH;
IIOCICA0OBATCIIBHOCTH. CBOMCTBA CXOIANIUXCSA
nocyesoBaresb |~ MIPAKTHKYM ) .
YIECTBOBAHUE npenena MOCJIEAOBATEIILHOCTEU.
HOCTH. MOHOTOHHOH  OTpaHMYEHHOM YMETb IPHBOIUTS
II0OCJICI0OBATCIIBHOCTHU l'IpI/IMepLI YHUCIIOBBIX
(teopema  Belepmrpacca). MocyeoBaTeIbHOCTEH 1
CaoiicTBa CXOJIALINXCS HAXOJUTh TPEJICIBL.
nocneaoBarenbHocTel. Jlinna
OKPY’)KHOCTM M IUIOLIAJb
Kpyra KakK peaciibl
MOCJIeIOBATEIbHOCTEH.
(2 gaca)
Berancienne Beruncnenue npenenos | IIpaktukym Cp 3HaTh cOCOObI BBIYUCIIECHUS]
IIPEIEIIOB MOCJIEIOBATENBLHOCTEH. IIpEACIIOB
nocnenoBaredb | beckoHewHO — yOBIBaromas IOCICAOBATENLHOCTEH, KaK
Hocteit. CyMMa | reoMeTpHuecKas HA{{TH CyMMY GECKOHEHOH
o TE€OMETPUYECKON TPOTPECCUM.
OeCKOHEUHOU MPOTPECCHs U €€ CyMMa.
2 VMeTh OOBACHATE N3Yy4YCHHbIC
TEOMETPUECKO (2 gaca) P a
1 HpOFpeCCI/IH. CaMOCTOATCIIBHO
HO,I[O6paHHBIX KOHKPCTHBIX

npuMepax.




24 | Tlpenen Hpenen Gynxiun na | KomOuHUpO CP 3HaTh [OHSTHE
GyHKIMM. 0CCKOHCYHOCTH. Ilpenen | gaunbIi 0 mpenerne GYHKINA Ha
(byHKIII/II/I B Touke. IloHsTHE O (I/I3yquI/Ie OCCKOHEUHOCTHU U B TOUKE.
HENPEPBIBHOCTH ¢byHKINY. HOBOI'O YMeTb CuuTaTh NpHpallEeHUE
Apudmerndeckrue Onepariu Marepuana apryMeHTa U (pyHKIHU;
Haa TpenenamMu (QYHKIAH B ’ BBIYMCIIATH NPOCTENIINE
TOUKE. [Ipupamenue MPaKTHKYM) VIS () 158
apryMeHTa, HpHUpALICHHE
GbyHKIINH.
(2 gaca)
Ompeneneamne 3amaun, mnpuBomsmue K | KomObuampo 3HaTh MMOHITHE
MIPOU3BOTHOM. TIOHATHIO MPOU3BOJIHOM. | BAaHHBIN CP MPOU3BOIHON (DYHKIIHH,
Onpenenenue (u3yuenue ¢busnueckuit
IIPOU3BOJIHOM, €€ | HOBOTO U TEOMETPUUYECKHUI CMBICT
TeOMETPUIECKHI U | Marepuana, TIPOM3BOTHOM.
(bm3HYeCcKuil CMBICIT. MPAKTHKYM )
(2 gaca) .
25 | Onpenesnenue Anroput™m oteickanus | KomOouaMpO YMeTh HaXOmUTh
MIPOU3BOIHON. | TPOU3BOJHOM. BaHHBIN CP MIPOU3BOJIHBIE IO
HuddepenmpyemMocTs (u3yuenue OTIPENIETIEHUIO.
(byHKINN. HOBOTO
(2 gaca) MaTepHarna,
MIPAKTHKYM )

Berancnenne Dopmyis ITpakTrkym Cp 3Hath HPOHM3BOHEIE
NPOM3BOAHBIX. | nuddepeHpoBaHus OCHOBHBIX 9JIEMCHTAPHBIX
[IpaBuna ymrpi.

i depeHmpoBanysL. Ymets HaXOIUTh

(2 uaca) NIPOU3BOAHBIE CYMMBI,
Pa3HoOCTH, IpOU3BEACHU,
4acTHOro/

26 | Boluncienue Dopmyisl ITpakTukym CP YmeTh HaXOJIUTh
MPOM3BONHBIX. | AuddepeHmrpoBanus HPOU3BOJHEIC CYyMMEL,

HpaBI/IHa Pa3HOCTH, IPpOU3BCACHU,
)II/I(b(bepeHHI/IpOBaHI/Iﬂ. ‘IaCTHOFS); MIPOU3BOAHYIO
Hnpepenmposanric ROy piwna
¢byakonn y=f(kx+m). y=flextm).
(2 gaca)
Beruncienue VueOHO-TPEeHHPOBOYHBIE IIpakTukym CP VMeTh HaXOIHUTh
TIPOU3BOTHBIX TecToBble 3amanus EI'D. Tinddepeny; | TPOU3BOMHYIO QyHKIMH,
(2 T—Iaca) I/IpOBaHHHﬁ BJIAACTb TCOMETPUICCKUM U
KOHTPOIIBHO (1)I/I3I/I‘I€CKI/IMVCMI)ICJ'IOM
MIPOU3BOAHOU.
] OBHaZ[eTB HaBbIKaMH U
USMCPUTCIIL | yMeHHAMH pelleHHS
HbIM pa3HI/I‘II;IBIX THUIIOB TECTOBBIX
marepuan 3aJaHNH, KOTOPbIC
BKtogarorcs B EI'D mo
MATCMATHUKC.

27 | YpaBHeHue VYpaBHeHne KacatenabHOH K | KomOuHHMpO CP VMETh COCTABIISATh YPaBHEHHUS
KacaTeNbHOU K | TpaduKy (hyHKIMU. | BAaHHBIN KacaTeNbHOW K rpaduky
rpaduKy ANTOpUTM  cocCTaBlicHUs | (M3ydeHUE ynKumm no anropuTMy.
GYHKIHH. ypaBHEHUS KacaTeJIbHOM. HOBOT'O

(2 gaca) Matepuana,
MIPAKTHKYM )
IIpumenenue Uccnenoanue gpynkuuu Ha | KomOuHMpO YMeTb UCCIeN0BATh
NPOU3BOJHON | MOHOTOHHOCTb. Touxku | BaHHBIN ;%?{%TT%IEII{IS;%};IHEEHH Ha
LS 9KCTpEeMyMa u ux | (u3yueHue 9KCTPEMYMBI, CTPOUTH
HCCIICAOBAHMS HaXOXJICHHUC. HOBOT'O rpaduKi NpOCTEHIIMX




GbyHKIMI Ha CranpoHapHsie W | MaTepuaia, (GyHkumi.
MOHOTOHHOCTb | KPUTHYECKHE TOYKH. | IPAKTUKYM) YMeTb HcCIe/108aTh
(YHKIHIO C TOMOIIBIO
u 3kcTpemMyMbl. | HeoOxommumoe u NMPOM3BOHOM (110 rpadiKy
JIOCTaTOYHBIE YCJIOBUS MIPOU3BOJHOI) U
CYyILIECTBOBAHUA TIPOM3BOJIHYIO 110 rpaduKy
GbyHKUINY.
AKCTpEMyMa.
(2 gaca)

28 [Mpumenenue Uccnenosanue Gyukiuu Ha | [Ipaktukym | CP YMeTh HuccrenoBath
HPOM3BOIHOMN MOHOTOHHOCTb. TOYKH g%?{%ﬁ%‘f{“;g&%’yﬁﬁgm Ha
A OKCTpEMyMa U UX 9KCTPEMYMBI, CTPOUTh
WCCIICJIOBAaHUS | HAXOXIICHUE. ga(%)(m;% [POCTEMIINX
¢byHKIMT Ha CraryoHapHbIe U in/IiTII;I S—
MOHOTOHHOCTb | KPUTHYECKUE TOUKH. (YHEIIHIO ¢ TOMOMIBIO
1 DKCTpeMyMbl. | HeoOxommmoe u NPOM3BO/HOI (110 rpaduKy

JIOCTATOYHBIE YCIOBHSI NPOU3BOIHOI) 1
CYIIECTBOBAHM A MIPOU3BOJHYIO TI0 TpaduKy
SKCTpEMyMa. ¢byHKINN.

(4 gaca)

29 | Aomunucmpamus | (2 yaca). VYpoxk TECT
. KOHTPOJIS
KoHmponshas .

. 3HaHUH.
IToctpoenne [TocTpoenue rpacdukoB | Ilpaktikym 3HaTh, KaK HCCIIE0BaTh U
rpaduKoB byHKIAN C TIOMOIIIBIO IOCTPOUTH rpaduK QyHKIHH
GyHKIUH. HCCIIEIOBAaHUA CBOMCTB € TIOMOTIIBIO TPOU3BOIHON.
(byHKHI/Iff'I- YMeTh onpenensaTh
(2 '—Iaca) CTAallTMOHAPHBIE U
KPUTUYECKHUE TOYKH,
HaXoOUTh pa3INYHbIC
ACUMIITOTHI. 3HaTI> AJITOPUTM
MOCTPOEHUs rpaduka
GbyHKITUH.

30 | KonrponbHas KoHTpo:p 1 camoorieHka YPOK y4eTa n KP
paboTa 1o Teme | 3HaHWI. KOHTPOJL
«[IpumeHenne (2 gaca) 3HAHHUH
IIPONU3BOJTHOU K
HUCCICOOBAaHUIO
hyHKIHR.

[Mpumenenue Anroputm HaxoxnaeHus: | KomObunupo YMeTh HaXOIUTh
MIPOU3BOTHOM HanOOJIBIIETO u BaHHBIN CP HauOOJIbIIEE U
JUTSI OTBICKaHWSI | HAUMEHBIIETO  3HAueHW# | (M3ydeHue HaNMCHBIICC SHAICHNA
HauOOJIBIIEro U | HENPEPHIBHOW (YHKIMU Ha HOBOT'O HENPEPEIBHOM (yHKLIH
HAMMEHBIIETO | OTPE3KE. 3amaun Ha | MaTepuana, y=1f(x) Ha otpesxe [a,b].
3HAYCHUS OTHICKAHWE HAWUOONBIIUX U | MPAKTHKYM)
¢dbyHKIMH Ha HAaUMEHBIINX 3HAUYEHUU
MIPOMEKYTKE. BEJIMYHWH.

(2 gaca)

31 [Mpumenenue Y4eOHO-TPEHUPOBOYHBIE [pakTukym TECT YMeTb HCIIONB30BATh
MIPOU3BOJHOMN TecTOBBIE 3aganusa EI'D. TIPOU3BOAHYIO IS

JIUIS OTBICKAHUS
HauOOJIBIIIETO U
HaMMEHBIIEro
3HAYCHHMS
byHKITHI Ha
MIPOMEIKYTKE.

(4 gaca)

HAXOXICHHSI HAMJTYYIIIEro
peIcHYsI B IPUKIIATHBIX, B
TOM YHCJIC COIUATLHO-
SKOHOMHYCCKHX 3a]1adax
YMeThb pemath TeCTOBBIC
3amanusd EI'D Ha Haxokenne
HanOO0JIbIIIero (HAMMEHBIIIETO)
3HAYEHUSI C TIOMOIIBIO




MIPOU3BOAHOMN

32 | KonrponbHas KoHTposib M caMOOIICHKa | YPOK yueTa u KP
paboTa 1o Teme | 3HaHUIA. KOHTPOJI
«[Ipumenenue (2 gaca) 3HAHUUN
MIPOU3BOAHOU
JJI1 OTBICKAHUA
HauOOJBIIEro U
HauMCHBIICTO
3HAUCHU A
hyHKIHI
Urorosoe KonTtponp, 00600menme [IpakTuxkym Tect

MOBTOPEHHNE | ©  KOPPeKIWs  3HaHWH.
«[IpousBogHas | YueOHO - TPEHUPOBOUHBIC
». 3amanns EI'D.
(2 gaca)
33 | HroroBoe KouTtposnb, 0000meH1e [TpakTukym Tecr
TIOBTOPEHHE | U  KOPPEeKLIHs  3HaHUH.
«I[IpousBognass | YueOHO - TPEHHUPOBOUHBIC
». 3amanus EI'D.
(2 gaca)

34 | Ilpomexxyrouna | (4 gaca). YpOK TECT
s aTTeCTaIus. KOHTPOJIA,

Hrorosas OILICHKH U
KOHTPOJIbHAA KOpPPEKLIHU
pabora. 3HaHHUU
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JIureparypa
3ybapeBa U.U., Mopakosuu A.I. Ilporpammsl "Marematuka 5-6 kiaccel. Anredpa 7-9
KJjacchbl. AnreOpa u Havyasia ananusa 10-11 kimaccer”
Mopnkosuu A.I', I1.B.CemenoB. Anrebpa um Hauyana maremarndyeckoro axHanusza. Yactp 1.
VYuebnuk. 10-11. ba3oBslil ypoBenbs — M.:Muemo3una, 2014.
A.I'. Mopaxosuu A.T'., [lennmena JI.O., Kopemkosa T.A., Mumyctuna T.H., Cemenos I1.B.,
Tymeunnckas E.E. Anrebpa n Hauasna MatemMaTuyeckoro anaiausza. Yacte 2. 3agaunuk. 10-11.
bazossli1 ypoBens — M.:MHemo3uHa, 2014.
MopakoBua A.I', CemenoB [1.B. Anre6pa u Hauvana ananmuza 10 kmacc. YueOHUK ISt
ydamuxcsi o01ieo0pa3oBaTeNbHBIX yupexkaeHuid (mpodmibHbIA ypoBeHb) /mon pen. A. I
Mopakosuua. - M.: Maemo3una 2014 r.
I'm36ypr B.1. AnreGpa u Hayana maremarndeckoro ananuza 10—11 kmaccel. KonTpoiasHbIe
pabotsl/ mox pen. A.I'Mopakosuua - M.: Muemo3uHa, 2014 1.
Mopnkosuu A.I',, Tynbunckas E.E. AnreOpa u nayana ananuza 10—11 knaccsl. KontponbHbie
pabotel - M.: MHemo3uHa 2014 r.
Anexcannpoa JILA. Anrebpa u Havaila MaTematudeckoro asamuza. 10 kiacc.
CamocrosTenbHbIe paboThI IS yyaluxcsi 001eo0pa3oBaTesIbHBIX YUPEXKIAeHUH / o pe.
A. I'. MopakoBuua. — 4-e u3f., uctp. u gon. — M.: Muemo3uHa, 2014.
Henumesa JI.O., KopemkoBa T.A. Anrebpa u Havana aHaiau3a. TeMaTH4eCKUe TeCThl U
3adgeTsl. 10-11 xiraccsl — M.:Mnuemo3suna, 2009.
Mopakosuu A.I'. Anrebpa u Hauvana ananuza 10-11. Meroaudeckoe mocobue st yIUTENs.
— M.:Muemo3una, 2001
Usnes b.M., Caaksn C.M., HIBapudypn C.M. [Aunaktuueckue marepuanbl Mo airedpe u
Havyanam aHanuza juis 10-11kn. — M.: TIpocsemenue, 2002
J.A.Manbues, A.A.Mainbues, JI.U.Mansuesa. Matemaruka. Bece ansa EI'D — M., Hapoanoe
oOpazoBanue, 2012.
Bricoukwuii 1.P., lmenko U.B. EI'D-2019 Matemaruka. Temarndeckuii COOpHHUK —
M.:UnTennext-Lentp,2018.
Temaruueckue Tectol. Maremaruka. EI'2-2018. / [Tox penakuueit @.d.JIsicenko.- PocTos-
Ha-Jlony: Jlernon,2018.
Marematrka. bonboi sHIKIoneanueckuii cnoaps/[ 7. pen. FO.B. [Ipoxopos. — 3-e u3m. —
M.: bonsmas Poccutickas sanmmknoneans, 2000.
«Maremaruka. IlepBoe ceHTAOps». Metonuueckuid xypHan Uit yuuteneil. M3narenbckuit
nom «IlepBoe ceHTIOps».

Iudpossie oopazoBatenbHbie pecypebl (LIOP) nus noaaepKku NoaAroToBKM MIKOJIbHUKOB.

1. 3agaun: MHPOPMAIIMOHHO-TTOMCKOBAS CHCTEMa 3a1ad 110 MaTeMaTtuke. — PexxumM moctyma
http://zadachi.mccme.ru

2. Marepuansl (OJIHBIE TEKCTHI) CBOOOAHO PACcTIPOCTPAHAEMBIX KHHUT TI0 MaTeMaTHKE. —
Pexxum noctyna: http:/www.mcceme.ru/free-books

3. BBIyCKHBIC U BCTYMUTENBHBIE YK3aMEHBI 110 MAaTEMATHKE: BAPUAHTHI, METOJIUKA. —
Pexxum noctyna: http://www.mathnet.spb.ru

4. Cnoapu BCD paznuunbix aBTOpoB. — Pesxxum moctyna: http://slovari.yandex.ru

5. DTIOBI, BBHITIOJIHEHHBIE C UCIIOJIb30BAHUEM COBPEMEHHOW KOMIIbIoTepHOU 3D-rpaduku,

YBJICKATEIPHO U HHTEPECHO PACCKA3bIBAIOIINE O MATEMATHUKE U €€ MPUIOKEHUIX. —

Pexxum noctyna: http:/www.etudes.ru

EI'D mo marematuke. — Pexxum mpoctyna: http://alexlarin.ru, http://reshuege.ru.

MunucrepctBo oopazoBanus PD: http:/ www.edu.ru

8. ®depepanbHBIN HHCTUTYT MEAArOTUIECKUX u3MepeHuii: http://fipi.ru.

=~ o

[Tenarormueckast Mactepckasi, ypoku B IHTepHeT 1 MHOTOE Jipyroe: http://teacher.fio.ru
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