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Ilnanupyembie pe3y/ibTaThl OCBOCHUSI Y4eOHOI0 Npeamera.

N3yuenne anreOpsl MO AaHHOW mMporpamme CIocOOCTBYET (POPMHUPOBAHUIO Y

ydqamuxcsa JIMIHOCTHBIX, METANPCAMETHBIX W IMPEJIMETHBIX PpPeE3yJabTaToB

oOy4eHHMsI, COOTBETCTBYIOUIMX TpeOOBaHUAM (eaepalbHOIO TOCYAapCTBEHHOIO

00pa3oBaTeILHOTO CTaHIapTa OCHOBHOI'O O0IIEro o0pa3oBaHusl.

JInyHOCTHBIE Pe3yJIbTAThI:

1)

2)

3)

4)

5)

6)

7)

8)

OTBETCTBEHHOE OTHOIIEHWE K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH
oOy4Jaromuxcs K cCaMOpa3BUTHIO U CAaMOOOPa30BAHUIO Ha OCHOBE MOTUBALIUU K
oOy4eHHMIO M TIO3HAHUIO, BBIOOPY JanpHEHIIero ooOpa3zoBaHusi Ha 0Oase
OPUECHTHPOBKU B MHpe mpodeccuii U mnpodecCHOHAIBHBIX MPEANOYTCHUH,
OCO3HAHHOMY MOCTPOCHHUIO MHANBUIYAIbHON 00pa30BaTEIbHON TPACKTOPHUH C
y4€TOM YCTOMUYMBBIX MO3HABATEIbHBIX HHTEPECOB;

c(OpPMHUPOBAHHOCTh  IIEIOCTHOTO  MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHOMN MPAKTUKU;
KOMMYHHUKAaTUBHAasi KOMIIETEHTHOCTh B OOINEHMM U COTPYAHHYECTBE CO
CBEPCTHUKAMHM, CTAPUIMMHU U MIIQJIIMMHU, B 00pa30BaTebHOM, 00I1IECTBEHHO-
MOJIC3HOHM, y4eOHO-HCCIIeIOBATEIbCKOM, TBOPUYECKOM U APYrUX BHIAX
NEeATENbHOCTH;

YMEHUE $SICHO, TOYHO, I'PAMOTHO W3JIaraTb CBOM MBICIM B YCTHOU U
NUCbMEHHON peuYd, MOHUMATh CMBICI IOCTABJICHHOW 3aJayd, BBICTPAUBATh
apryMEHTALUI0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI;

MpeACTaBIeHHe O MaTeMaTU4YeCKOM Hayke Kak cdepe UeloBEeUecKOu
JeSTENBHOCTH, 00 JTamax e€ pa3BUTHUS, O €€ 3HAYMMOCTU [IJISl Pa3BUTHUSA
UMBUIN3ALUY;

KPUTUYHOCTbH MBIIUICHUS, YMEHUE PACIIO3HABATD JIOTUYECKU HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTINYATH TUTIOTE3Y OT (haKTa;

KPEaTUBHOCTh MBILIIJICHUSI, WHUIHAATUBA, HAXOJYUBOCTb, AKTUBHOCTH IIPH
pelIeHny anredpandecKkux 3aiay;

YMEHHE KOHTPOJIUPOBATH MPOLECC U PE3yIbTaT YUeOHOM MaTeMaTUYECKOM

ACATCIIBHOCTH,



9) cnocoOHOCTh K AMOIUOHAIBHOMY BOCIPHITHIO MaTEeMAaTUYECKHX OOBEKTOB,

3a71a4, pELUICHUM, PACCYKICHUN.

MeTtanpeaMeTHbIe pe3yJIbTaThI:

1)

2)

3)
4)

5)

6)

ONpENeNsTh LIeJIb  JIEATEIbHOCTH Ha YpPOKE C T[OMOIIbIO  y4YUTedsl U
CaMOCTOATENbHO;

YUUTBCS COBMECTHO C Yy4yuTeleM OOHapyXuBaThb U (pOpMyIUpoBaTh y4eOHYIO
npo0emMy;

YUUTBHCS IAHUPOBATh YUEOHYIO IESITEIbHOCTh HA YPOKE;

BBICKA3bIBATh CBOIO BEPCHIO, MBITAThCS MpeasiaraTh crnocod e€ mpoBepku (Ha
OCHOBE MPOJYKTUBHBIX 33JlaHUl B y4eOHUKE);

paboras MO TMpeUIOKEHHOMY IUIaHy, UCIOIb30BAaTh HEOOXOANUMBIE CpEICTBA
(y4eOHMK, KOMIIBIOTEP U HHCTPYMEHTHI);

OTIPEJIENATh YCIEUTHOCTh BHIMIOJIHEHUS! CBOETO 3a/IaHUsI B IUAJIOTE C YUYUTEIIEM.
CpenactBoM (QOpMUPOBAHUS PETYISTUBHBIX JEUCTBUM CIY>KaT TEXHOJOTHUS
npoOJIEMHOr0 AMAioTa Ha 3Tare W3y4eHHsT HOBOTO Marepuaia M TEXHOJIOTHUs
OlLICHUBaHUsI 00pa30BaTEIbHBIX JOCTHKEHUM (YyUeOHBIX YCIEXOB).

IIpeameTHBIE pe3yJIbTATHI:

1) ymenue paboTaTh C MaTeMaTHYCCKHMM TEKCTOM (CTPYKTypUpOBaHHE,
U3BIICYCHUE HEOOXOIMMOM MHGOPMAIIMK), TOYUHO ¥ TPAMOTHO BBIPa)KaTh CBOU
MBICIM B YCTHOM MW TIMCBMEHHOM peuyd, NPUMEHSS MaTEeMaTUYECKYHO
TEPMUHOJIOTUIO U CUMBOJIMKY, MCIOJIb30BAaTh PA3JIMYHbIE SI3bIKU MATEMAaTUKU
(CTIOBECHBIN, CHUMBOJIMYECKUN, TpapuUecKkuii), OOOCHOBBIBATH CYXKICHUS,
IPOBOAUTH KJIacCU(PUKAIUIO, JOKA3bIBATh MATEMATUYECKUE YTBEPIKICHUS;

2) BianeHne 0a30BBIM MOHATHHHBIM amlapaToM: HMETh MPEICTABICHHE O YHCIIE,
BJIQJICHNE CUMBOJIHBIM  SI3BIKOM  anreOpbl, 3HAHWE  DJIEMEHTapPHBIX
(YHKIMOHANBHBIX ~ 3aBUCHUMOCTEH, (opmMuUpoBaHHE MpEACTaBICHUN O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTAX B pEAJIbHOM MHpPE WU O pa3INYHbIX
croco0ax MX M3y4deHHUsi, 00 OCOOEHHOCTSAX BBIBOJIOB U MPOTHO30B, HOCSIIHMX

BEPOSATHOCTHBIN XapaKTep;



3) yMEHUE BBINOJHATH aireOpandeckue NpeoOpa3oBaHUs — PaAIlMOHATBHBIX
BBIPQKCHU, TPUMEHATh UX JJIS PEIICHUS YIeOHBIX MaTeMaTUYeCKUX 3a7ad U
3a/1a4, BOZHUKAIOIINX B CMEKHBIX YUCOHBIX MPEAMETAX;

4) yMeHHE TIOJNB30BAThCS MAaTEMaTHYSCKUMHU (opMylaMH U CaMOCTOSTEIBHO
COCTaBIATh (OPMYJBI 3aBUCMMOCTEH MEXKIy BEIUYMHAMHU Ha OCHOBE
000011I€HHSI YACTHBIX CIIYYaeB U HKCIIEPUMEHTA;

5) ymeHue peniath JIMHEHHbBIC U KBaJpaTHbIC YPABHECHUS K HEPABEHCTBA, a TAKKE
NpUBOAMMBIE K HUM YypaBHEHHS, HEPaBEHCTBA, CHCTEMBI; TPUMEHSTH
rpaduyecKkue TMPEACTaBICHHUS MJIs PEIICHHs W HWCCIEeNOBaHUS ypaBHEHUH,
HEPaBEHCTB, CHCTEM; TIPUMEHSThH MOJTYYCHHBIC YMEHUS IS PEIICHUs 3a7a4 U3
MaTeMAaTHUKH, CMEKHBIX ITPEIMETOB, MPAKTUKH;

6) oBnajcHUE CHCTEMON (PYHKIIMOHATIBHBIX MOHATUH, ()YHKIIMOHAIBHBIM S3BIKOM
¥ CUMBOJIUKOW, YMEHHE CTPOUTH Tpaduku (QyHKINH, ONMMCHIBATh X CBOWMCTBA,
UCII0JIb30BaTh (DYHKIIMOHATBEHO-TpadUUeCcKre MPeICTaBICHHS ISl ONMCAHUS 1
aHaJM3a MaTeMaTHYeCKHUX 3a7a4 ¥ peabHbIX 3aBHCUMOCTEH;

7) OBlIaJeHHE  OCHOBHBIMH  croco0aMH  TIPEJICTAaBICHHUS W aHaIU3a
CTaTUCTUYECKHX JIaHHBIX;

8) yMeHue pemiath 3a7ayd Ha HaXOXKICHHE YaCTOTHI M BEPOSTHOCTU CIIyYaiHBIX
COOBITHH;

9) yMeHHe IPUMEHSTh H3YUYCHHBIC IOHATHUS, PE3YJIbTAThl K METOMBI IPH PEIICHUN
3aja4 U3 pa3IMYHBIX Pa3lesioB Kypca, B TOM YHCIE 3a/ay, HE CBOJSALIUXCS K

HCIIOCPCACTBCHHOMY IIPHUMCHCHHUIO U3BCCTHLIX AJITOPUTMOB.

COILEPKAHUE YYEBHOI'O IPEIMETA
IHoBTOpenue kypca 7 -9 kiaacca (5 yacos)

UncnoBbie 1 OYKBEHHBIE BBIPAXKCHUS.  YTPOIICHHUE BHIPAKCHUN. Y paBHEHHUS.

Cuctembl ypaBHeHu. HepaBeHcTBa. DieMeHTapHbIe QYHKIINU.

1. JleiicTBUTebHBIE Uynca (14 yacoB)



[lensie u panroHanbHbIe uyncia. [lelicTBuTenpHbie unciia. beckoHeuHO yObIBaroias
reoMeTpuueckas mnporpeccus. ApupMeTHUUECKUN KOpPEHb HATYpajdbHON CTENEHHU.

CreneHb ¢ pallMOHANIBHBIM U IEMCTBUTENIbHBIM MTOKA3aTENISAMH.
2. Crenennasi pynkuus (15 yacos)

CrenenHas QyHkuus, e€ cBoiicTBa M rpaguk. BzaumHOo oOpaTHbIe (QYHKIHH.
PaBHOCUIIBHBIE ypaBHEHUsT W HepaBeHCTBAa. VppanuoHaibHble ypaBHEHHS W

HEPaBCHCTBA.
3. Moka3arenbHas pynkuus (15 yacos)

[lokazatenbHas ¢yHkuusi, €€ cBoiictBa M Tpaduk. IlokazarenbHble ypaBHEHUS.

IlokazarenbHble HepaBeHCTBA. CUCTEMBI TOKA3aTEIbHBIX YPABHEHNUI U HEPABEHCTB.
4. Jlorapupmuueckass pynkuus (17 yacon)

Jlorapudwmsel. CpoiictBa norapu¢mMoB. [lecaTuuHbie M HaTypajbHBIE JIOTapu(MBbI.
Jlorapudmuyeckas QpyHkius, e€ cBoiicTBa u rpaduk. Jlorapupmuueckre ypaBHEHUS.

Jlorapudmuyeckue HEpaBEHCTBA.
5. Tpuronomerpudeckue ¢gopmyJinl (25 yacoB)

Pannannas mepa yrna. IIoBOpoT TOUKM BOKpYr Hadajla koopAauHat. OmnpeneneHue
CUHYyCa, KOCUHyCa U TaHI€HCA. 3HAKW CHUHYCa, KOCUHYCa U TAaHI'€HCA. 3aBUCUMOCTH
MEXIy CHHYCOM, KOCMHYCOM M TaH[€HCOM OJIHOTO M TOr0 € YyIJIA.
Tpuronomerpuyeckue ToxaecTtBa. CHHYC, KOCMHYC M TaHI€HC YIJIOB O U O.
@opmynbl CIOXKEHUSA.. CHHYC, KOCHHYC M TAaHI'€HC JIBOWHOrO yria.. Dopmyiibl

npusenennsi. CyMMa v pa3HOCTh CUHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.
6. Tpuronomerpuueckue ypasHenusi (19 yacos)

VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHue tgx = a. Pemenwue
TPUTOHOMETPUUECKUX YpPaBHEHHU. PemeHne npocTeHnX TPUTOHOMETPUUECKUX

HEPaBEHCTB.

/. Tpuronomerpuuyeckue pynkunu (164acoB)

OO6nacTh onpeesieHns] 1 MHOKECTBO 3HAUCHUI TPUTOHOMETPUUECKUX PYHKIIUM.

YETHOCTH, HEYETHOCTH, NEPUOJAUYHOCTD TPUTOHOMETpUYeCKUX (PyHKIuid. CBOMCTBA



u rpaduku GyHKUMA ~ y =COs X, y = sin X, y = tg x. OOpatHbIe

TPUTOHOMETPUYECKHUE PYKITUH.

8. IoBTopenue kypca aiaredpsi 10 kiaacca (13 yacoB)

CreneHHas, TmoKa3aTelbHas W Jorapupmuyeckas  (ynkuuu.  Pemienue
MOKA3aTeNbHbIX, CTENEHHBIX M  JIorapu@MUYECKuX ypaBHeHHH. Pemienue
MOKAa3aTeNbHbIX, CTEIIEHHBIX U JorapupMUYECKUX HEPaBEHCTB.
Tpuronomerpuueckue Qopmynbsl. Tpuronomerpuyeckue ToxaecTBa. PerieHue
TPUTOHOMETPUYECKUX  ypaBHeHMH.  PemieHne  cucreM  MOKa3aTelbHbIX U

JIOFapI/I(I)MI/I‘IeCKI/IX ypaBHCHHfI. TekcToBbIC 3a/1a491 Ha IPOUCHTHI, IBUKCHUC.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O MATEPHUAJIA

No | HaumenoBanue MakcumanpHas N3 Hux
/T | pa3/ieyioB U TeM Harpyska Teopetnueckoe | KonTpombHas
yuauierocs, 4 oOydeHue, 4 pabora, 4
1 | IloBTOpenue kypca 7 5 4 1
-9 kiacca
2 JlencTBUTENBHBIE 14 13 1
qrcia
3 | Crenennas ¢pyHKUUS 15 14 1
4 | IlokazaTenbHas 15 14 1
byHKIMSA
5 | Jlorapudmuueckas 17 16 1
byHKIMSA
6 | TpuroHoMmeTpuueckue 25 24 1
bopMyITBI
7 | TpuroHoMeTpHUUECKHE 19 18 1
ypaBHEHHUSI
8 | TpuroHomeTpuieckue 16 15 1
byHKIMHN
9 | IloBTOpEHHE Kypca 13 12 1
anreopsr 10 kiacca
10 | Peseps. KonTponbsHas 1 1
paboTa 3a 1
MOJIYTOJTNE
Hroro 140 130 10







KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema Komn-Bo Xapakrepuctuka yueOHot | TpeboBaHus [arta nmpoBeneHus
/I nestenbHocTr (YY) e o
94acoB alalITUPOBAHHBIC K aH axT
netsim ¢ OB3
IToBTOpeHue 7-9 k. - S yacoB
1 | IloBropenue. YucnaoBble 1 OYKBEHHBIE 1 -TIPE0OPa3OBBIBATE BRIPAKCHIS, COACPHKALIIE
BBIPAYKCHHSL. apuMeTHuecKuil KOpeHb, BEIPAKEHHS, COAEPIKALINX
CTCIICHBb C LCJIbIM IMOKAa3aTeJIEM, YMETH PACKIaAbIBATDH
2 HOBTOpCHI/IC. yPaBHeHH;L CHCTQMH ]_ MHOT'OYICH Ha MHOXXHUTCIIU pPa3IMYHbBIMU CHOCO6aMI/I, 3HaTh
ypaBHEHHIL. (bOopMyJIBl COKpAIIEHHOTO YMHOKEHHUS.
- YMETD pEIIaTh JUHEUHEIE, KBaaApaTHbIE, JPOOHO-
3 | [loBropenue. HepaBenctra. Cuctemsl 1 yMerb b > KBAZP AP
palrOHaJIbHBIC YPaBHCHUA.
HCPaBCHCTB. -3HaTh I'PaPUIECKUN METO PEIICHUS KBaIpaTHBIX
4 | IloBTOpeHue. DaeMEHTapHbIE 1 HEPABEHCTE.
byHKIIHN
- Ymetsn peuiaTb CUCTEMBI ypaBHeHHﬁ, HEpaBCHCTBA.
- YMETb CTPOUTDH 3JICMCHTAPHBIC (bYHKI_[I/II/I
5 BxoaHasi KOHTpoJIbHasI padoTa 1 YMeTh NpUMEHSATh TPUOOpPETEHHBIC 3HAHUS, YMEHUS, HABBIKU

B KOHerTHOﬁ ACATCIBbHOCTH.

I'naBa 1. [leiictBUTeIbHBIE YHCIa -14 YacoB




[lenbie 1 paliMOHAILHBIC YHUCIIA.

7 | [lonaTre neMCTBUTENHLHOTO YHCIA.

8 | beckoneuHo yObIBaromas
reOMETPHUYECKas MPOrpeccust

9 | ®opmyna cyMMbl 0€CKOHEYHO-
yObIBaloIel T€OMETPUYECKOMN
porpeccuu

10 | ApudmeTnueckuii KOpeHb
HATypaJIbHOU CTETICHU

11 | M3BnedeHue KOpHs N-0i CTENEHU

12 | CoiicTBa apupmMeTHIECKOT0 KOPHS
HaTypaJIbHOM CTENeHU

13 | Crenens ¢ panmoHaIbHBIM
nokasarejiemM

14 | CgoiicTBa cTENEHU C PalMOHAIBHBIM
MoKa3aTeaeM

15 | Ctrenensb ¢ NeHCTBUTENBHBIM
MoKa3aTeaeM

16 | CeoiicTBa cTeneHu ¢ ACHCTBUTEIIHHBIM

-Haxoaute cymmy 6eckoHEUHO yOBIBArOIIEH
reOMETPUYECKON MPOTPECCUMN.

-[lepeBouTH GECKOHEUHYIO IEPHOANIECKYIO IPOOH B
OOBIKHOBEHHYIO JPOOb.

-IIpuBoaUTH IpUMEpHI (JaBaTh ONPENEICHUE)
apuMeTHYeCKuX KOpHEN HaTypalbHOW CTEIEHHU.

-IIpumensaTe npaBmiIa IEHCTBUH C paguKaIaMu,
BBIPQ)XEHUSIMU CO CTETIEHSIMU C PALIMOHAJIBHBIM OKAa3aTeIeM
IIPU BBIYHMCIIEHUSAX U IPEOOPa30BAHUAX BBIPAXKECHUH.

10




MoKa3aTejieM
17 | CreneHp ¢ pallMOHAJIBHBIM U 1
JICHCTBUTEIBHBIM MOKA3aTEIEM
18 | Ypok 060011eHHs ¥ cCUCTEMAaTHU3aIluN 1
3HAHUU
19 | Konmponvnasn paboma Nel 1
«/[eticmeumenbHble uucia)
I'maa 2. Crenennas ¢pynkuus — 15 gyacos
20 | AHanmu3 KOHTPOJIHHOU pabOoTHI. 1 - TTo rpaukaM cTeneHHbIX QyHKIHH (B 3aBUCHMOCTH OT
o IIoKa3aTeiist CTeHeHI/I) OIIUCBLIBATEL UX CBOMCTBA
Crenennas QpyHKIIUS, €€ CBONCTBA ) .
(MOHOTOHHOCTH, OTPAHUYEHHOCTh, YETHOCTh, HEYETHOCTD ).
21 | I'pagux crenennofi pyHkumm 1 - CTpouTh cxemMaTH4YeCKH rpauK CTETIEHHON (PyHKIIMH B
2 2 B 6 1 3aBUCUMOCTH OT NPHUHAAJIC)KHOCTH IMOKA3aTCIIA CTCIICHU (B
3aHMHO 0OpaTHEIC PYHKIMH AHAJTUTUYECKOM 3alCH paccMaTpruBaeMol (PYHKIIUH) K
OJJHOMY M3 pacCMaTpUBaCMBbIX YN CJIOBBIX MHOKCCTB (HpI/I
23 | PaBHOCHIIbHBIE yPABHEHHS U 1 HOKa3aTeNaX, IPUHALICKALIMX MHOKECTBY LEJIbIX YHUCE,
HEpPaBEHCTBA IIPH JTFOOBIX IEHCTBUTEIBHBIX TTOKA3ATEIIAX) U MEPEUUCIISITh
e€ CBOICTBA.
24 | PaBHOCWIIbHBIC YpPABHEHUS U 1
- [IpuBoAUTH IpUMeEPHI CTEIICHHBIX KLU (3aJaHHBIX C
HEPaBEHCTBA PHBO DUMED Pynicuni (3a1
MOMOIIBI0 (GOpMYIBI WU TpaduKa), 006JIaAAI0IINX
3a/ITaHHBIMHM CBOMCTBaMU (HaIpPUMED, OTPAHUYECHHOCTH).
25 | UppanmoHanbHbIe ypaBHEHUS 1 ’

11




26 I/IppaLII/IOHaJIBHBIe YpaBHEHUS 1 Pa3bpscHATH CMBICH IEPEUNCIIEHHBIX CBOMCTB.
27 I/IppaHI/IOHaHBHBIe ypaBHCHI/ISI 1 - AHaJII/ISI/IpOBaTI) IIOBCACHUC q)yHKHI/IfI Ha pa3IMYHbIX
ydJacTkax 00JIaCTH OIPEAEICHUs.
28 | [IpeoOpazoBaHue ypaBHEHUI 1
- Pacnio3HaBath paBHOCUIIbHBIE TPEOOpPA30BaHUA,
29 | VippaumoHasibHbIE HepaBeHCTBa 1 npeoOpa30BaHusl, MPUBOSIINE K YPAaBHEHHIO-CIICICTBUIO.
30 | MeToap! peleRns HppaioHaTbHbIX 1 - Pemate npocreimme nppauoHaIbHbIE YPAaBHEHHUSL.
HCPaBCHCTB - Pacnio3naBath rpaMKi U CTPOUTH IPa(UKH CTENEHHBIX
KIIWH, UCTIOJNIB3YsI TpadOTIOCTPOUTENH, N3ydaTh CBOMCTBA
YH YA Tp p yd
31 | PaBHOCHILHOCTH HEPABCHCTB 1 (yHKIMI MO MX rpaguKam
32 | IlpeoOpa3zoBaHne HEPABEHCTB 1 - BemosHATh 1peo6pasoBanust rpauKOB CTENEHHBIX
GyHKIMI: mapanienbHbIi IepeHocC.
33 | Ypok 00001IeHNs U CUCTeMaTH3alluH 1
3HAHMI - [IpumeHsTh CBOMCTBA CTENIEHHOH (DYHKITUU MPU PEIICHUH
NPUKITAIHBIX 3aa4 U 3371a4 MOBBIIICHHOH CIIOKHOCTH.
34 | Konmponvnas paboma No2 1
«Cmenennasn gyukyus
I'naBa 3. Iloka3ateabHast yHKIuUA - 15 yacon
35 Ananus K/p. TTokazaTenpHas (1)}1HKHH$I, 1 -ITo rpadukam nmokazarenbHOU (PYHKIIMH OMUCKHIBATH €€
o8 cBOMCTBA CBOWCTBA (MOHOTOHHOCTB, OTPAaHHYCHHOCTH ).
36 | [paduk moKasaTe/bHON (pyHKIIH 1 -[IpuBoIMTH IPUMEpPHI TOKa3aTeNbHON (PYHKINU (3aJaHHOM C
P y noMo11bto (hopMyInbl Ui rpaduka), obaanaromein
3aJ]aHHBIMU CBOWCTBaMH (HAIpHUMep, OTPAaHUIEHHOCTH).
37 | Iloxa3zarenbHbIE ypaBHECHHUS 1

12




38

AJNTOPUTM pELICHUS MMOKA3aTENbHBIX
YpaBHEHUU

39 | Meton BBeieHMsI HOBOM NIEpEMEHHOM

40 | [loka3aTenbHblE HEPABEHCTBA

41 | Metonbl pelieHus MoKa3aTeIbHbIX
HEPaBEHCTB

42 | PaBHOCHIIbHBIE HEPABEHCTBA

43 | CucreMbl MoKa3aTelbHBIX YpaBHEHUN
Y HEPaBEHCTB

44 | MeToa noACTaHOBKHU

45 | MeTto 3aMEHBI IEPEMEHHBIX

46 | MeTto yMHOKEHHUS YpaBHCHU I

47 | Ypok 0000IIeHUs U CUCTeMaTU3aIuN
3HAHUU

48 | Konmponvnas paboma Ne3

«IToxazamenvhan gynxkuyusn»

Pa3bpscHATH CMBICH IEPEUNCIIEHHBIX CBOMCTB.

-AHaJIM3UPOBATH TIOBEACHNE (QYHKINI HA PA3ITHUHBIX
y4JacTKax o0JIacTH OIPEACICHHUS.

-Pemate npocreinme noka3arenbHble YpaBHEHNU,
HEPaBEHCTBA U UX CUCTEMBI.

-PemaTh nokasarenpHble YpaBHEHHSI METOIAMU Pa3IOKEHUS
Ha MHOXUTEJIH, CIOCOO0M 3aMEeHbl HEU3BECTHOTO, C
UCIIOJIb30BAHUEM CBOMCTB (DYHKIMU, peniaTh ypaBHEHHUS,
CBOJISILIMECS K KBAJPATHBIM.

-PacnioznaBathb rpaduku u cTpouTh rpaduK MokazaTeIbHON
(byHKIMH, UCTIOJNIB3YS TpadONOCTPOUTENH, U3ydaTh CBOMCTBA
¢GbyHKIMH 110 TpaduKaM.

-@opMyIMpPOBATH TUIMOTE3bI O KOJMYECTBE KOPHEH
yYpaBHEHUH, COJIEpKaIINX MOKa3aTeNbHYIO QYHKIIUIO, U
IIPOBEPSTH UX.

-Brimonusts npeoOpazoBanus rpaduka nokasareabHON
GyHKIMH: TapaieNbHbIN epeHocC.

-IIpumeHsTh CBOMCTBA MMOKA3aTEIbHOU (DYHKIIUH MTPH
pelIeHNnH TPUKIIATHBIX 3aa4.

I'naBa 4. Jlorapudmuueckass pyHkuusi — 17 yacos
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49 | Ananu3 k/p. Jlorapugmel

50 | [lonsTue norapudma

51 | CgoiictBa norapupmMon

52 | Pemenune 3amay no teme

53 | JlecsaTUUHbIE U HATypalbHbIC
norapupMbl

54 | JlecsaTUUHbIE U HaTypabHbIC
JorapupMel

55 | Jlorapudmuueckast GyHKIMS

56 | CpoticTBa JjorapupMUIECKON
byHKIIIH

57 | I'paduk norapudpmudeckoit GyHKIUN

58 | Jlorapudmuueckue ypaBHEHUS

59 | PaBHOCHIBHBIE
JorapuMUUYECKUE ypaBHEHUS

60 | MeToas! perieHus T0rapuPMUIECKUX

YpaBHEHUU

-BrinmonHaTh npocTeiimme npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKCHHUH C UCTIOTIH30BAHUEM CBOWCTB
norapu@MoB, ¢ TOMOIIBIO POPMYIT ITepexoa.

-ITo rpaduky norapudpmuveckoit GyHKIIH OMHCHIBATD €&
CBOMCTBA (MOHOTOHHOCTh, OTPAHUYEHHOCTH ).

-IIpuBoAUTH IpUMEPHI JIOTapUPMUUECKON HYHKIINH
(3amaHHOM ¢ momo1kio hopMyIibl WK rpaduka),
obnanaromie 3aJaHHBIMA CBOMCTBaMU (HampuMep,
OTPaHUUYEHHOCTH). Pa3bsACHATH CMBICI IEPEUNCIEHHBIX
CBOWCTB.

-AHanM3MpoBaTh NMoBeAeHNEe QYHKIMI Ha pa3IMUHBIX
y4JacTKax oOJacTH ONPEETICHHs, CPABHUBATh CKOPOCTH
Bo3pacTanus (yObIBaHMs) (PyHKIHI.

-QopMyIMpPOBATH ONPEICICHHS TEPEUNCIECHHBIX CBOMCTB.

-Pemats npocreiimme torapuMuiecKue ypaBHEHHS,
jgorapuMUUecKre HEPaBEHCTBA U UX CUCTEMBI.

-Pemiate norapudmuyeckue ypaBHeHUs pa3TuUHBIMU
METO/IaMHU.

-PacnioznaBathb rpaduku u cTpouTh rpaduk
norapu@muueckor GyHKIIMH, UCTIONB3YS TPadONOCTPOUTENH,
U3y4aTh CBOMCTBA (PYHKUUU MO rpadukam, GopMyIupoBaTh
TUIOTE3bI O KOJIMUYECTBE KOPHEH ypaBHEHHH, COAepKaIuX
norapumuueckyro GyHKIHIO, U POBEPSTH UX.

-IIpumeHsATh cBOMCTBA JOrapupMUUecKoi GYHKIUHU TPU
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61

Jlorapudmuueckue HepaBEeHCTBA

PCHICHUHU ITPUKIIAIHBIX 3aa4 U 3aJ1a4 IMOBBINICHHOMN
CJIOKHOCTH.

62 | PaBHOCWIIBHBIC
norapudmuyeckre HepaBEeHCTBA
63 | MeToab! petieHus JorapupmMuIecKux
HEPaBEHCTB
64 | Ypok 060011eHUs U CUCTEMATU3AIUN
3HAaHUU
65 | Konmpoavnas paboma Nod
«lozapugpmuuecxkan pynkyusn»
I'naBa 5. Tpuronomerpuueckue popmMyJasl — 25 yacon
66 | Ananu3 x/p. Pannannas mepa yria -IlepeBouTh rpajsycHyio Mepy B paHaHHYIO K 0OPATHO.
67 | IToBOPOT TOUKHM BOKPYI Hayaa -Haxoauts Ha OKpYKHOCTH MOJIOKEHHE TOUKH,
COOTBETCTBYIOLIEH TaHHOM €HCTBUTEILHOMY YHCIY.
KOOpJIMHAT. TIOTIEH A e Y 4
68 K 'HaXOI[I/ITL 3HAKHU 3HAYCHUH CHHYCA, KOCUHYCAa, TAHI'CHCA
OOPAMHATHI TOUYKH OKPYKHOCTH -
69 | Onpexesnenne cuHyca, KOCHHYCa U -BBIABIIATE 3aBUCHMOCTD MEXKY CHHYCOM, KOCUHYCOM,
TaHI'CHCA yFJIa TAHT'CHCOM OJHOI'O U TOI'O K€ YyIJIa. HpI/IMeHHTB JaHHBIC
3aBUCHUMOCTH IJIA J0KAa3aTCIbCTBA TOXKACCTBA, B YACTHOCTHU
70 | Onpenenenue cuHyca, KOCUHYCa U
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TaHIeHCa yria

71 | 3Haku cuHyca, KOCUHYCa M TaHTeHCa
yria

/2 | 3HaKu CMHYca, KOCUHYCa W TaHTeHCa
yria

73 | 3aBUCUMOCTH MEXKy CUHYCOM,
KOCHUHYCOM U TAaHT'€HCOM OJ[HOTO U
TOTO K€ yTiia

74 | TpuroHoMeTpu4ecKre TOXKIECTBA

75 | TpuronoMmeTpuiecKkre TOXKIECTBA

76 | CrocoObI JOKa3aTeIbCTBa
ToxaecTB. [IpeoOpa3zoBanue
TOKJIECTB

77 | CuHyC, KOCHHYC Y TaHT'€HC YTJIOB (¥ U
—a

78 | ®opMyIIbI CIOKEHUS

Ha OIpPEEIEHHBIX MHOKECTBAX.

-IIpumensaTs npu mpeoOpa30BaHMIX M BEIYMCICHUSIX
(OpMyIIBI CBSI3U TPUTOHOMETPHUECKUX (DYHKIUHN YTIIOB

@ 1 — @&, GopMyInbl cI0KEeHUs, (POPMYIIBI IBOIHBIX YIJIOB,

(dbopMyibl IpuUBeAEHUS, HOPMYJIBI CYMMBI U Pa3HOCTH
CHUHYCOB, CYMMBI U PA3HOCTH KOCUHYCOB.

-Jl0Ka3bIBaTh TOK/IECTBA, IPUMEHSS PAa3JINYHbIE METO/IBI,
UCIIOJIb3YSI BCE U3yUEHHBbIE (DOPMYIIBI.

-IIpuMeHsTH Bce U3ydeHHbIE CBOICTBA U (YOPMYIIBI IPU
pelIeHnN TPUKIAAHBIX 3314 U 337a4 ITOBBIIEHHOU
CJIOKHOCTH.
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79

DOpMYJIBI CIIOKEHUS

80 | ®opmyIibl CIOKEHUS

81 | CuHyC, KOCUHYC U TAaHT'CHC JIBOMHOTO
yriia

82 | ®opmyIibl ABOMHOTO yTiia

83 | CuHyc, KOCUHYC U TaHT€HC
MIOJIOBUHHOTO yTJIa

84 | ®opMyIbl IPUBEICHHS

85 | [Ipumenenue GpopmMys mpuBeICHUS
NIPH PEIICHUH 337124

86 | CymMa 1 pa3HOCTh CHHYCOB.

87 | CymMma u pa3HOCTh KOCHHYCOB

88 | Pemenue 3amay o Teme
«Tpuronomerpuaeckue GopMyIb»

89 | Ypok 00001IeHNs U CHCTEMAaTH3aINH
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3HAHUU

90 | Konmponvuas paboma Ne 5 1
«Tpuzonomempuueckue gpopmyoiy
I'naBa 6. Tpuronomerpuyeckue ypaBHeHHsl U HepaBeHcTBa — 19 yacos
91 AHanus K/p. VYpaBHeHue cos X = a 1 -YMeTh HaXOIUTh APKCUHYC, aPKKOCHUHYC, aPKTAHT€HC
JEHCTBUTENBHOTO YKCa, TPaMOTHO (GOPMYIUPYS
92 | ApkkocuHyc uncna. YpaBHEHHE 1 Onpee/ncHue.
cosx =a y y
-IIpuMeHsATH GopMyIbl ISl HAXOXKIEHHSI KOPHEN YpaBHEHUI
cosx =a,SinXx=a, tgx =a.
93 | Pemienue ypaBHEHHI BUa COSX = @ 1
-YMeTh peuiatb TPUTOHOMETPHUICCKUEC YPABHCHUA: JINHEHHEIE
94 | [IpocTeiinne TPUTOHOMETPUUECKUE 1 OTHOCHMTENILHO CHHYCa, KOCHHYCA, TAHIeHca yria (ducia),
. CBOJAIIIMECAA K KBaAPpaTHBIM U UM alreOpanyecKum
ypaBHEHUS SiNx = a A P APYT P
YpaBHCHHAM ITOCJIC 3aMCHBI HCU3BECTHOI'O, CBOAAIIUECS K
MPOCTEUIIUM TPUTOHOMETPUUYECKUM YPABHEHHSM TOCIIE
95 | Apkcunyc yncna. YpaBHEHHE 1 PAa3JI0KEHHUS HA MHOKHUTEIIH.
Sinx =a
'HpI/IMeHHTB BCC€ U3YYCHHBIC CBOMCTBA U CHOCOOBI pe€icHuA
96 | dopmyia KopHEii ypaBHEHHs 1 TPUTOHOMETPUUYECKUX YPABHEHUW MPU PEUICHUHN
. o MMPUKIAAHBbIX 3a1a4.
sinx = a. PemeHnue ypaBHEHUH BUa
sinx =a
97 | IlpocTeiiye TPUTOHOMETPUIECKUE 1
ypaBHEHUS LgX = a
98 | ApkranreHc uucna. YpaBHeHUE 1
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tgx=a

99 | ®opmyna KopHEl ypaBHEHUS Lgx = a

100 | PemieHue TpUrOHOMETPUUYECKHUX
YpPaBHEHUH, CBOJALINECS K
KBaJIpaTHBIM

101 | YpaBHeHus:, CBOASIINECS K
KBaJIpaTHBIM, 3aMeHa TIEPEMEHHBIX

102 | YpaBuenue asinx+ bcosx =0

103 | YpaBHeHus1, peraeMbie pa3ioKEeHUEM
JIEBOM YacTH HA MHOXKUTEIU

104 | PemieHue TPUTOHOMETPHYECKUX
YPaBHEHHI Pa3UYHBIMH CTIOCOOAMHU

105 | TpuronomeTpuieckoe HEPaBEHCTBO.
AJNTOPUTM pelIeHUs

106 | [Ipumeps! pemieHus MpOCTEHIIIX
TPUTOHOMETPUYECKUX HEPABCHCTB

107 | PemeHue TpUrOHOMETPUUYECKHIX

HCPABCHCTB pPAa3JIMYHbIMHU criocooamu
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108 | Ypok 00001IeHusI U cUCTeMaTU3aIuu 1
3HAHUU
109 | Koumponvnas paboma Ne6 1
«Tpuzonomempuueckue ypasnenus»
I'naBa 7. Tpuronomerpuuyeckue (pyHkumu - 16 yacos
110 | Ananus x/p. O6nacTh onpeaeneHus u 1 -DopMyIHpPOBATh ONPEIEIeHUE paJuaHHON MEPHI yIiia.
MHO>XECTBO 3HAUYCHUM .
. -HaxoauTh paananHyto Mepy yria 1o ero rpajycHoi Mmepe u
TPUTOHOMETPUYECKUX QyHKINH rpagyCHyI0 MEPY yIJia [0 €ro PaguaHHON MEpE.
111 | O6nacTh onpeneneHust 1 MHOXKECTBO 1 - BBIUHCIATD JTHHBL YT OKPYKHOCTEL.
. ¥ KOTaHT'€HCa yIiia MOBOPOTA.
byHKIMI
112 106 1 - BoIsICHATD 3HaK 3HAYEHUN TPUTOHOMETPUIECCKUX (PYHKITHIA.
JAaCTh OHUPCACIICHIA U MHOXKCCTBO Yrpouare TPUrOHOMETPUUYECKUE BBIPAXKEHHUS, UCTIOIB3YS
3HAYCHUN TPUTOHOMETPUUYECKUX CBOMCTBA YETHOCTH TPUTOHOMETPUUYECKUX (YHKIIUM.
dyHkumit. CaMmocTosiTeIbHAS PadoTa DopMynHpoOBaTh OMPEACIICHUS TIEPUOTUICCKON QYHKITNH, €
TJIaBHOI'O I€pruoaa. prOH_IaTI) TPUTOHOMETPHUYCCKHUE
113 quHOCTB HEYeTHOCTh 1 BBIPAXCHUSA, UCIIOJIB3Ys1 CBOIiCTBa MCPUOANIHOCTHU
’ TPUTOHOMETPUIECCKUX (PYHKITUH.
MEPUOJUYHOCTh TPUTOHOMETPUUECKUX
(bYHKHI/Iﬁ - OnuceIBaTh CBOKWCTBA TPUTOHOMETPUUYECKUX (DYHKIIUH.
Crtpouts rpaduxu QyHKIKN HA OCHOBE TPadUKOB YETHIPEX
114 | YeTHOCTH HEYETHOCTD, 1 OCHOBHBIX TPUTOHOMETPUUYECKUX (DYHKIIHH.

MEPUOUIHOCTh TPUTOHOMETPHUECKHIX
bynkiui. JIMKTaHT

Hp606paBOBHBaTB TPUTOHOMCTPUYICCKUEC BBIPAKCHUS HA
OCHOBE COOTHOIIICHUM MCKAY TPUTOHOMETPUUICCKUMU
q)YHKI_II/IHMI/I OJIHOT'O U TOTO K€ apryMeHTa. ITo 3HaueHUSIM
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115 | YeTHOCTH HEYETHOCTD,
NEPUOANYHOCTD TPUTOHOMETPHUECKUX
¢ynxuuit. Tect

116 | CeoiicTBa pyHKIIMHM V = COSX U €€
rpadux

117 | CeoiicTBa pyHKIIMH V = COSX U €€
rpadux

118 | CeoiicTBa pyHKIMHM V = COSX U €€
rpaduk. CamocTosiTeibHAsA padoTa

119 | CgoiicTBa QyHKIMK V = SinX u ee
rpaduk

120 | CgoiicTBa QyHKIMK V = SinX u ee
rpaduk

121 | CaoiicTBa GyHKIMH YV = SINX U e
rpadux. [IpoBepounas padora

122 | CaoiictBa QhyHKIMH ¥V = £gX U ¢
rpaduk

123 | CeoiicTBa QyHKIMH ¥V = [gX U €€

OJTHOW TPUTOHOMETPUYECKON (PYHKIIMH HAXOAUTh 3HAUCHUS
OCTaJIbHBIX TPUTOHOMETPUYECKUX (DYHKIIMNA TOTO K€
apryMeHTa.
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rpaduk. IuKTaHT

124 | OGpaTHbIE TPUTOHOMETPUUECKHE 1
byHKIIIHN
125 | VYpok 3akperuieHus 3HaHUu 10 TeMe 1
«Tpuronomerpuueckue GyHKIAN
126 | Koumponvnas paboma Ne7 no meme 1
«Tpuconomempuueckue @ynxyuuy
IToBTOpEeHME U cUCTEeMATH3AIUA Y4eOHOro marepuaa - 13 yacos
127 | IloBTopenue. JleCcTBUTENbHBIE YHCTIA 1 IIpuMeHsTE 3HaHNUS, TIOJTYYCHHBIC 33 O
CrereHb ¢ palioHaIbHBIM
nokazareyiemM
128 | IToBTopenue. BzauMHo - 0OpaTHbBIC 1
byHKIIHN
129 | [loBropenue. UppammonanbHbie 1
ypaBHEHUS
130 | [ToBTropenme. UppamnumoHnansHbie 1

HEpPaBEHCTBA
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131

[Tosropenue. Iloka3zarenbHbie
YpaBHEHUSA

132 | [loBropenue. [lokazaTenbHbIE
HEepaBEHCTBA

133 | [loBropenue. Jlorapupmuyeckue
ypaBHEHUS

134 | IloBTopenue. Jlorapupmudeckue
HEpaBEHCTBA

135 | IloBTopenwue. Pemenue nmpocTermmx
TPUTOHOMETPUYECKUX YPABHEHHI.

136 | IToBTOopenue. TpuronomeTpruyecKue
HEpaBEHCTBA

137 | [loBTropenue. TpuUroHoMeTpUIECKHE
byHKIIHN

138 | [ToBTOopenue. Ypok 0000meHus 1
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CUCTEMaTHU3alluH 3HAHUU

139 | Hmozoean konmponvuas paboma
Ne8
Pesepe (1 uac)
140 | Pezeps. KonTposabHas padora 3a 1 Ymems: npUMEHSTh NOJYYEHHbIEC 3HAHUSI U YMEHUS

noJjyroame.

IIPU PELICHUH 3a/1a4
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