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IHHOACHUTEJBHAA 3AITUCKA

JlanHast pabouasi mporpaMMa OpUEHTHUpPOBaHA Ha yuuTesned mareMmatuku, padboraromux B 10 — 11 knaccax mo YMK I A.
AJUMOB U JIp. ¥ pa3paboTaHa B COOTBETCTBHUH CO CIICTYIOUIMMHA HOPMATUBHBIMU JJOKYMEHTAMU:

- GdenepanbHbIN TOCYAPCTBEHHBIN 00pa30BaTENIbHBIN CTAHAAPT CpeiHEro odIiero oopasopanus (yTB. IpukazoM MUHHCTEPCTBA
obOpazoBanus u Hayku P® ot 17 mast 2012 r. N 413);

- YMK: Anre6pa u Hauana MaremaTuueckoro aHanusa. 10-11 kmaccel.: yueb. 11t 001eo0pa3oBaT. opraHu3anuil : 0a30Bbli 1
yray6nenusiit yposens / 111..A. Anumos, FO.M. Konsirun, M. B. Komsirun, M.B. Tkauésa u ap. — M.: IIpocsemienue, 2018.

OOyuyeHue MmaTeMaTUKe B cpefHell o01ieo0pa3oBaTEIbHON IKOJIE HAPABICHO HA TOCTHKEHHE CIICTYIOIINX
neJied U3y4YeHus:

® OBJAaJIeHHEe CUCTEeMON MaTeMaTUYECKUX 3HAHUN U YMEHHM, HEOOXOIUMBIX ISl MIPUMEHEHUS B MPAKTHYECKON NesATeIbHOCTH,
U3YYEeHHs] CMEXHBIX TUCIMIUIMH, TPOJOJKEHUST 00pa30BaHMUs;

* HHTEJIEKTyaJlbHOe pa3BuTHE, HOPMHUPOBAHNE KAUECTB JUYHOCTH, HEOOXOIUMBIX YEJIOBEKY JIJIsl TOJTHOIEHHOM KU3HU B
COBPEMEHHOM 00I11€CTBE: ICHOCTh U TOUHOCTh MBICIIU, KPUTUYHOCTh MBIIIUICHUS, UHTYHUIUS, TOTHYECKOE MBIITUICHHE,
AIIEMEHTHI AITOPUTMUYECKON KYJIBTYPbI, MPOCTPAHCTBEHHBIX MPECTABIECHUHN, CHOCOOHOCTh K MPEOAOJIECHUIO TPYIHOCTEH;

e ¢opmupoBanue npeacTaBIeHUIl 00 UIEAX U METOJAaX MATEMATHKU KaK YHHBEPCAIBHOTO S3bIKa HAYKN M TEXHUKH, CPEJICTBA
MO/JICJIMPOBAHUS SIBJIEHUM U ITPOLECCOB;

® BOCHUTAHME KYJIbTYPbl JUYHOCTH, OTHOLICHUSI K MATEMATHUKE KaK K YACTU OOIIEUEIOBEUECKON KyIbTypbl, HIOHUMAHHE
3HAYMMOCTH MaT€MaTUKU JJI1 HAYYHO-TEXHUUYECKOTO MPOrpecca;

e npuodpeTeHHe KOHKPETHBIX 3HAHUN O IPOCTPAHCTBE U MPAKTUUECKU 3HAUUMBIX YMEHHM, (POpMUPOBAHUE A3bIKA OMMUCAHUS
00BEKTOB OKPY’KAIOIIETO MUPA, JJISl pPa3BUTHUS TPOCTPAHCTBEHHOTO BOOOPAKCHUS M MHTYUIIUHA, MATEMAaTUYECKON KyJIbTYPHI,
JUTSL 9CTETUYECKOTO BOCTTUTAHUS 00yJIarOIITHXCA.

1. B HanpaBieHUU AUYHOCMHO20 PA3BUMUA .



» PazBuTHE TOTHYECKOTO U KPUTUICCKOTO MBIIUICHHUS, KYIbTYPhl pEYH, CIIOCOOHOCTH K
YMCTBEHHOMY KCTICPHUMECHTY;

» @OopMHUPOBaHHE Y yUYaIIUXCS HHTEIUICKTYaIbHONW YECTHOCTH U OO BEKTHBHOCTH,
CIIOCOOHOCTH K MPEOI0JCHUIO MBICITHTEIIBHBIX CTEPEOTHUIIOB, BBITEKAIOITUX U3
OOBIJICHHOTO OIIBITA;

» BocnuTtaHue KadyecTB JIMYHOCTH, 00CCTICUMBAIOIINX COIUATBHYIO MOOUIBLHOCTD,
CIIOCOOHOCTh MPUHUMATH CAMOCTOSITCIIBHBIC PEIICHHUS,

» @®opMUPOBaHUS KaYECTB MBIIIJICHUS, HECOOXOIUMBIX VIS aJalTallid B COBPEMEHHOM
MH(GOPMAIIMOHHOM OOIIECTBE;

» PasBuTHe MHTEpEca K MATEMAaTHYECKOMY TBOPUYECTBY M MATEMaTHYCCKUX CIIOCOOHOCTEH.
2. B .memanpeomemnom nanpaeienuu:

» dopmupoBaHHE NMPEJACTABICHUI 0 MaTEMaTHKE KaK YaCTH OOIICUYETIOBEYCCKOMN KYJIBTYPHI,
0 3HAYMMOCTH MAaTEMAaTUKH B Pa3BUTUU ITUBUIN3AINHA U COBPEMEHHOTO OOIIECTBA;

» PasBuTHE NpeCTaBICHUI 0 MaTeMaTHKE Kak opMe OITMCAHUS U METOJIC TTO3HAHUS
JEHUCTBUTENBHOCTH, CO3/JaHUE YCIOBUHM I MPUOOPETEHUS IEPBOHAYAIILHOTO OMBITA
MaTEMATUYECKOTO MOJICTUPOBAHMUS;

» ®opMupoBaHue 00IINX CIIOCOO0B MHTEIUICKTYaTbHOU e TEIbHOCTH, XapaKTEPHBIX IS
MaTEMATUKHU U SBIISIOIINXCS OCHOBOM MMO3HABATEIHHON KYJIbTYpPbI, 3HAUUMOM JIJIst
Pa3TUYHBIX CPEep YETOBEUECKON NeATeTbHOCTH.

3. B npeomemnom nanpaenenuu:

» OsnajieHre MaTeMaTHICCKUMH 3HAHUSMH U YMEHUSMHU, HEOOXOAMMBIMU JIJIS
MIPOJIOJDKEHUST 00YUYEHHS B CTapIllel MIKOJIEe WM UHBIX 00111e00pa30BaTeIbHBIX
VUPEKACHUSIX, U3YUCHUSI CMEKHBIX JUCITUIUINH, TPUMEHEHHUS B TIOBCETHEBHON KU3HU;

» Co3manne QyHIaMEHTA I MAaTEMAaTHICCKOTO Pa3BUTHA, (HOPMHUPOBAHHS MEXaHH3MOB
MBIIIJIEHUS, XapaKTEPHBIX JUIsI MAaTEMaTHIECKOU IeITeTbHOCTH.

3apaum o0yueHus:

® cHCTEeMaTu3amus CBEIACHUN O YHCIaX; W3YyYeHUE HOBBIX BUOB UYHCIOBBIX BBIPAKCHHA W (POPMYI; COBEPIICHCTBOBAHHE
MPAKTUYECKUX HABBIKOB M BBIUUCIUTEIBHOM KYJIBTYpbI, PACUIMPEHUE W COBEPIICHCTBOBAHUE AJIreOpanvyeckoro ammnapara,



c(OpMHPOBAHHOTO B OCHOBHOM LIKOJIE, U €r0 MPUMEHEHUE K PEUICHUI0 MAaTEMAaTUYECKUX U HEMaTeMaTHYEeCKUX 3a/1a4;

® pacHIMpEHUE M CUCTEMAaTU3alMs OOIIMX CBEJACHHH O (DYHKUMSX, MOMOJHEHHE KJacca M3y4aeMbIX (DYHKIMH, WIUTIOCTpALUs
LIUPOTHI IPUMEHEHU (PYHKIIMI Il ONMMCaHUS U U3YUYEHHUS PEAIbHBIX 3aBUCUMOCTEH;

® pa3BUTHE NPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX B OKPYXAKOIIEM MHPE, COBEPIIECHCTBOBAHHE
MHTEJUIEKTYaJIbHbIX U PEUEBBIX YMEHHM IyTeM 000ralieHsl MaTeMaTHUYECKOTO SI3bIKa, PA3BUTHUS JJIOTUYECKOTO MBIIICHHUS.

Mecto npeamera: PaGouas mporpaMMa cocTaBiieHa Ha OCHOBE ['0CyAapCTBEHHOrO cTaHAapTa CPEJHEro (IOJIHOTO) OO0IIEro
o0Opa3oBaHus MO MaTeMaTHUKE U B COOTBETCTBUHU C MPOrpaMMoil ajisi o0iieo0pa3oBaTeNbHbIX yupexkaeHui no anredpe 10 - 11
KJIACCBI.

[Mporpamma paccuutana: B 10 knacce Ha 102 gacos, B 11 kiacce Ha 102 yaca (3 yaca B HeJ1eJI10).

|. Conepxanue y4eOHOro npeamera
«Auaredpa u HayaJIa MaTeMaTH4Yeckoro anajausa» 10 kiaacc(102 )

Tema 1. «IloBTOpeHue Kypca 7 -9 kiaacca» (6 4)

UYucnoBele u OyKBEHHBIE BBIPAYKEHUS. Vopomenue BblpaxkeHud. YpaBHenus. CucteMbl ypaBHeHuid. HepaBeHcTBa.
DneMeHTapHbIe ()YHKITUH.

Tema 2. «/leiicTBuTEeIbHBIE yncaay (11 )

Ilenpie u pamuoHanbHble uwncia. JleHcTBUTENbHBIC 4YHCTa. beckoHeYyHO yOBIBalIIas TEeOMETpUUYECKas IPOTPECCHs.
ApudmMeTHIecKnii KOpeHb HATypaIbHOU cTeneHr. CTENeHb ¢ palliOHaIbHBIM B ICHCTBUTEILHBIM MTOKa3aTEIISIMH.

OcHoBHbIC 1IeTU: (HOPMHUPOBAHUE MTPEACTABICHUN O HATYPAIBHBIX, IIENIBIX YUCITIAX;

0 IPU3HAKAX JEIIMMOCTH, MPOCTHIX U COCTABHBIX YHCIIAX;

O pAalMOHAJIbHBIX YUCIIAX;

0 Tepuoe, 0 MEPUOIUUECKOM APoOH, O TEUCTBUTEIIBHBIX YUCIAX;

00 MppanMoHaIbHBIX YHCIIAX;

0 0ECKOHEUYHOW JIECATUYHON MePUOANIECCKON Tpo0u;

0 MOJIyJI€ JICMCTBUTEIILHOIO YHCIIA;



(opMHUpOBaHUE YMEHHI ONpPENeNsiTh OECKOHEYHO YOBIBAIOLIYIO T€OMETPUUECKYIO TPOrPECCHIO, BBIYUCIATE MO (pOpMyJie CyMMY
0ECKOHEUHO YOBIBAIOILIEH T€OMETPUUECKOM POrpecChH;
OBJIaJICHUE YMEHUEM U3BJICYEHUSI KOPHS N-i CTENEHU U MPUMEHEHHE CBOMCTB apu()METUYECKOTO KOPHS HATypajbHOM CTENEHH;
OBJIQJICHUE YMEHUEM U HaBBIKAMU pEIICHUS WPPAlUOHAILHBIX YpPaBHEHUM, HCHOIb3YysS pa3IM4YHbIE METONbl pEIICHUs
MPpaLMOHATBHBIX YPABHEHUM U CBOMCTB CTETIEHU C JIFOOBIM IEJI0YMCIICHHBIM MTOKA3aTEIEM.

Tema 3. «Crenennas pyHkuus» (12 4)

Crenennas QyHkius, e€ cBoiicTBa u rpaduk. PaBHOCUIIbHBIE ypaBHEHUS U HEpaBeHCTBA. MppallmoHanbHble ypaBHEHHUS.
OcHoBHbI€ LIeTU: (HOPMUPOBAHUE MPEACTABICHUIN O CTENEHHON (PYHKIIMU, O MOHOTOHHON (PYHKIIUH;

(dopMupoBaHUE YMEHHUHM BBIMIOJHATH MpeoOpa3oBaHUE JAHHOTO YpaBHEHUS B ypaBHEHME-CIIEJCTBUE, PACHIMPEHUs] OOJIaCTH
oTpeJeNieH ], MPOBEPKU KOPHEH;
OBJIaJICHUE YMEHUEM PelllaTh UPPaAlMOHATIbHBIC YPaBHEHUSI METOIOM BO3BEJICHHS B KBaJpaT 00euX yacTel ypaBHEHUs, TPOBEPKU
KOpHEH ypaBHEHUS,

BBITNIOJHATH PAaBHOCWIIbHBIE TTPEOOpa30BaHus YPaBHEHUS U ONPEILISITh HEPABHOCUIIbHBIE PE0Opa30BaHUs yPAaBHEHHUS.
Tema 4. «IlokazareabHas pynkous» (12 1)

[lokazatenbHas ¢yHkius, e€ cBoiictBa M Tpaduk. IlokazarenvHbie ypaBHeHus. [lokazaTenbHble HepaBeHCTBA. CHUCTEMBI
NOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB.

OcHoBHbI€ LIeTHU: (HOPMHUPOBAHUE MOHATUN O TOKA3aTEIBHOU PYHKITUH,
O CTETEeHHU C MPOU3BOJILHBIM JIEHCTBUTEIBHBIM MOKa3aTEeIEM,

0 CBOMCTBax MmokaszaTeabHON (QyHKIUH, 0 Tpaduke PYHKIIMH, O CHMMETPUU OTHOCUTEIILHO OCH OpJUHAT,
00 »SKcrmoHEHTe; (OpMUPOBAHHME YMEHHUSI pEeIIaTh I[OKa3aTelbHbIE YPAaBHEHUS PA3IMYHBIMH METOJIaMU: YPaBHUBAHHEM
nokasaresieli, BBEIEHMEM HOBON TNEPEeMEHHOI; OBJAJCHUE YMEHHEM pEeIIaTh IIOKa3aTelIbHbIE HEPaBEHCTBA Pa3IUYHBIMU
METOJaMH, UCTIOJb3Ys CBOMCTBAa PABHOCHIBHOCTH HEPABEHCTB;
OBJIQJICHUE HABBIKAMU PEUICHUS CUCTEM IOKAa3aTeNbHBIX YpPAaBHEHUM M HEPABEHCTB METOAOM 3aMEHbI NEPEMEHHBIX, METOJIOM
MOJACTAHOBKH.

Tema 5. «Jlorapupmuueckas pynxkuusa» (15 1)

Jlorapudwmei. CBoticTBa morapudmoB. Jlecarnunbsie U HaTypainbHbIe Jorapudmsel. Jlorapudpmudeckas dyHKus, e€ CBONCTBA H
rpadux. Jlorapudpmudeckue ypaBHenus. JlorapubpmMuueckre HepaBeHCTBA.

OcHoBHBIE TIemH: (GOPMHPOBAHWE TPEACTAaBICHUN O Jorapupme, o0 OCHOBaHWUW Jorapupma, o JorapuPMUpOBaHUHU, O
JECATUIHOM Jiorapudme,
0 HaTypaJbHOM Jorapudme, o popmyse nepexoja ot jgorapudma ¢ OTHUM OCHOBAHUEM K Jorapudmy ¢ IpyruM OCHOBAHUEM;



(opMHUpOBaHNE YMEHHSI MPUMEHATH CBOWCTBA JIOTapU(hMOB:

jorapupM Mpou3BeAeHUs, Jorapu@m 4acTHOTO, Jorapu@m CTENeHH, PU YIPOILIEHUH BbIPAXKEHUHN, COAEPKALUX JIOTapu(MBbL;
OBJIaJICHUE YMEHHMEM peuaTh JorapupMuueckue ypaBHEHHUS;, MEPEXOJs K PaBHOCWIBHOMY JIOTApU(DMHUECKOMY YpPaBHEHHIO,
METO/1 MOTEHIIUPOBAHMSI, METOJ] BBEJICHUSI HOBOI MEPEMEHHOM, OBJIaJICHUE HABBIKAMH PELIEHUS JOrapu(pMUUECKUX HEPABEHCTB.
Tema 6. «Tpuronomerpudeckue Gopmyasni» (23 4)

Pannannas mepa yrna. [IoBopoT Touku BOKpYr Hadana koopauHat. OnpenesieHue CHHyca, KOCUHYCa U TaHIeHca. 3HaKU CUHYcCAa,
KOCHHYCa U TaHI€HCa. 3aBUCUMOCTh MEXAY CHHYCOM, KOCHHYCOM M TaH[€HCOM OJHOTO M TOTO K€ yryia. TpUrOHOMETpHUUYECKUE
ToxaecTBa. CHHYC, KOCUHYC M TAaHTE€HC YIVIOB O U o. POpPMyIBl CIOKEHHUS.. CUHYC, KOCUHYC M TAaHT€HC JBOMHOrO yria..
®opmynsl npusBeaeHus. Cymma U pa3HOCTh CUHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.

OcHoBHbI€ Lenu: (HOpPMHUPOBAHUE MPEACTABICHUNA O paIuaHHON Mepe yriia,
0 MepeBO/ie paIMaHHON MEpHI yIJIa B rpajlyCHYI0 Mepy U HaoO0poT;
0 YKCIIOBOM OKPYKHOCTH Ha KOOPJAWHATHOM MIIOCKOCTH;
0 CUHYC€, KOCUHYCE, TAHT'€HCE, KOTAHI'€HCE, UX CBOMCTBAX;

0 YETBEPTSIX OKPY>KHOCTH;

(opMupoBaHuEe YMEHHUH yIIpoLIaTh TPUTOHOMETPUUYECKHE BBIPAXKEHUSI OHOI'O apryMeHTa;
JOKa3bIBaTh TOXKIECTBA;

BBITIOJIHATH TPE0OpPa30BaHNE BbIPAKEHHM TOCPEICTBOM TOKIECTBEHHBIX TPEOOPA30OBAHMIA;

OBJIaJICHHE YMEHUEM NPUMEHATh (POPMYJIbl CHHYCa U KOCUHYCA CyMMBI U Pa3HOCTH, (GOPMYJIbl ABOWHOTO yrjla /Uil YHpPOILIEHUS
BBIPAKECHUM;

OBJIaJICHHE HAaBbIKaMU HCIIOIb30BaHUs (POPMYJ NPUBEACHUS U (POPMYIT IpeoOpa3oBaHUsl CyMMbI TPUTOHOMETPUYECKUX () YHKIUN
B IIPOU3BEACHHUE.

Tema 7. «Tpuronomerpudeckue ypapaenus» (16 1)

VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHUe tgx = a. Penenne TpuroHoMeTpuYeCKuX ypaBHEHHIA.

OcHoBHbIE 11eTH: GOPMUPOBAHUE TPEJCTABICHUN O PEIICHUN TPUTOHOMETPUUYECKUX YPAaBHEHUH HA YUCIOBOM OKPY>KHOCTH, 00
apKKOCUHYCE, apKCUHYCE, apKTaHI'€HCE, AaPKKOTAHI€HCE YHCIIa;
GopMupoBaHHEe YMEHHMHM pELIEHUS TMPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHHM, OJHOPOJIHBIX TPUTOHOMETPHYECKHUX
YpPaBHEHUN;

OBJIaJICHUE YMEHHEM pEelIaTh TPUTOHOMETPUYECKHE YPABHEHUSI METOJIOM BBEJEHUS HOBOWM IEPEMEHHOMN, METOJOM Pa3IOKEHHS
Ha MHOXXHTEIIH;

pacivpenre u 00001IeHHE CBEICHHUI O BUAaX TPUTOHOMETPUUYECKUX YPABHEHHI.



Hrorosoe oBropenne6d kypca anredposl 1 MareMaTuueckoro ananausa 10 kiacca (7 4)

Conep:xanue y4e0HOro nmpeaMera
«Auredpa n HayaJ1a MaTeMaTu4eckoro anajamsa» 11 kaacc (102 )

Tema 1. «IloBTOpenne Kypca ajaredopbl 1 Ha4yaa anaau3a 10 kiacca» - 2 yaca
YpoBeHb 00513aTe/IbHON NOATOTOBKH 00y4aromierocs

e VYMeTh peliath HECNOKHbIE anredpandeckue, MppaluoHalibHbIe, OKa3aTelbHbIe, JIorapudmMudeckue,
TPUTOHOMETPUYECKUE YPABHEHHUS, HEPABEHCTBA U UX CHCTEMBI.
e 3HaTh CBOICTBA CTENIEHHOM, MTOKA3aTeIbHOM, JTorapu@mMuieckol PyHKIUI U YMETh CTPOUTH UX TpaduKu.
Tema 2. «Tpuronomerpuyeckue GpyHkuumn» - 13 yacon

YpoBeHb 00513aTeJIbHON MOATOTOBKH 00y4ar0IIEerocs

Hayuutbcst HaX0AUTh 00J1aCTh ONpeeNIeHUs TPUTOHOMETPUUECKUX (DYHKITHM.

Hayuutbcst HaXOAUTh MHOKECTBO 3HAUYEHUN TPUTOHOMETPUUYECKUX () YHKIIUMA.

Hayuutbcst onpenensts 4eTHOCTh, HEYETHOCTb, IEPUOIUYHOCTh TPUTOHOMETPUIECKUX (QYHKITUH.

3HaTh CBOMCTBA TPUTOHOMETPUYECKUX PYHKIMHA Yy =COSX, Y =SiNX, ) =1gX U yMETh CTPOUTH UX I'PAPUKH.
Tema 3. «IIpou3BoaHasi u ee reoOMeTPUYECKHH CMBICJI» - 16 YacoB

YpoBeHb 00513aTe/IbHON NOATOTOBKH 00y4ar01Ierocst

[ToHnMaTh MEXaHUYECKHUN CMBICIT TTPOU3BOTHOM.
HaxoauTe mpou3BOIHBIE DIIEMEHTAPHBIX (PYHKITHH, MOIB3YSACh TAOIHUIICH TIPOU3BOIHBIX.
HaxoauTe mpou3BOIHBIE DIIEMEHTAPHBIX (DYHKIIHH, MOTB3YSACh TpaBuiIamMu auQhepeHITUuPOBaHMS.
[ToHnMaTh reOMETPUYECKUN CMBICT TPOU3BOAHOM.
Tema 4. «IIpumeHeHHe NPOU3BOAHOM K UCCJIE0BAHUIO PyHKUIUI» - 16 yacos

YpoBeHb 00513aTEJIbHOM MOATOTOBKH 00y4al0Ierocs



[IprMeHsATh TPOU3BOAHBIE SIS UCCIIENOBAaHUS (DYHKLIMI HA MOHOTOHHOCTh B HECJIOXKHBIX CITyYasix.
[IprMeHsATH TPOU3BOAHBIE [Tl UCCIIEIOBAHUS (DYHKIIMI Ha SKCTPEMYMBI B HECJIOKHBIX CIydasix.
[IpyMeHATh TPOU3BOAHBIE JUISl KCCIIEIOBAaHUS (DYHKIMI U MOCTPOEHHUS UX IPa(UKOB B HECIOKHBIX CIyYasX.
[IprMeHsATh TPOU3BOIHBIE ISl HAXOXKIEHUSI HAMOONBIINX M HAMMEHBIINX 3HAYEHUN (PyHKIIMH

Tema 5. «MuTerpan» - 13 yacon

YpoBeHb 00513aTeIbHOM MOATOTOBKH 00y4al0Ierocst

e Hayuurthcs HaxoauTH NEpBOOOpPa3HBIE, MOJIB3YSICH TAOIUIIEH TEPBOOOPA3HBIX.
e HayunTbCs BBIYMCISITH MHTETPANIBI B IPOCTBIX CIIyYasiX.
e HayunTbcs HaXOIUTH IUIOLIAb KPUBOJIUHEHOMN Tpanenuu.
Tema 6. «seMeHTHI KOMOMHATOPUKW? - 10 yacoB

YpoBeHb 00513aTeIbHOM MOATOTOBKH 00y4a101Ierocst

e VYMeTh pematb KOMOMHATOPHBIE 3a/1a4H.
Tema 7. « 3HAKOMCTBO € BEPOSITHOCTBHIO» - 7 4aCOB

e VYMeTh HaXOJIUTh BEPOSITHOCTHU CIIyYalHBIX COOBITUN B MPOCTEUIIINX CIydasX.
Tema 8. «MToroBoe moBTOpeHne Kypca ajredpbl 1 HA4aJl MATEeMATHYECKOr0 aHAJIN3a» - 25 yacos

Il. Ilnanupyemble pe3yJibTaTbl OCBOCHHSI Y4eOHOro mnpeamera «AJjreopa u
HavyaJia MaTemMaTudeckoro anajausa 10 — 11 kiace»

PaGouas mporpamma ydeOHOTO TipeameTa «Anrebpa u Havana matemaTudeckoro aHamm3a 10 — 11 xmace» obecrneunBaer
JOCTH>KEHUE CIEAYIONIUX Pe3yJIbTATOB OCBOCHUSI 00pa30BaTEIbHON MPOrpaMMbl CPETHETO O0LIEro 00pa30BaAHMS:



Jluunocmmuovie pe3ynvmantol’
1. JImuHOCTHBIE pe3yJIbTAaThI B c(hepe OTHOLIEHUI 00yYAIOIIMXCH K cede, K CBOeMY 310POBbI0, K TO3HAHUIO ce0si:

- OpHUEHTalMs OOYyYalIIUXCS Ha peaM3alldi0 TMO3UTHUBHBIX JKU3HEHHBIX MEPCHEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCT,
TOTOBHOCTh M CIOCOOHOCTH K JINUHOCTHOMY CaMOOMPEACICHUI0, CIIOCOOHOCTh CTABUTH IIEIH U CTPOUTH KU3HEHHBIE TUTAHBI,

- TOTOBHOCTh M CIIOCOOHOCTh 00ECHEeYUTh ce0e W CBOUM OJM3KUM JOCTOMHYIO >KM3Hb B MPOIECCE CAMOCTOSTEIIBHOM,
TBOPYECKON M OTBETCTBEHHOM JI€SITEIbHOCTH;

- TOTOBHOCTB U CITIOCOOHOCTh O0YYAIONIUXCS K OTCTAMBAHUIO JIMYHOT'O JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS,

- TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS K CAaMOPa3BUTHUIO M CAMOBOCIIMTAHUIO B COOTBETCTBHH C OOIIEUETIOBEUSCKUMU
IIEHHOCTSIMH ¥ HJIeaJIaMU TPaXKIaHCKOTO OOIIEeCTRA, ;

2. JIMYHOCTHBIE Pe3yJbTATHI B c(pepe OTHOLIECHU I 00y4alOIIUXCH C OKPYKAIMMMH JIOIbMH:

- HPaBCTBEHHOE CO3HAHWE M IOBEJICHHE HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOJIEPAaHTHOT'O CO3HAHUS U
MOBEJICHUS B TOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C JIPYTUMU JIOJBMH, JOCTHUTaTh B HEM
B3aMMOIIOHUMAHMS, HAXOUTh OOIIUE I[N U COTPYAHUYATD JJIS UX JTOCTHIKCHUS,

- TPUHATHE TYMAHUCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIBHOE W JOOpOKeIaTelbHOE OTHOIIEHHE K APYromMy
YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHUIO;

3. JIuuHocTHBIe pe3yabTaTbl B cdepe OTHOLIEHHH O00y4YaWIIUXCS K OKPY:KAWIIEMY MHUPY, KMBOH NpUpoOe,
XYA0KeCTBEHHOM KYJbType:

- MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH, 3HAYMMOCTH HAyKH, TOTOBHOCTb K HAy4YHO-

TEXHHYECKOMY TBOPYECTBY, BJIAJICHUE JAOCTOBEPHOW HWHGOPMANHMEH O TEPENOBBIX IOCTIKCHHSIX M OTKPBITUAX MHPOBOU U

OTEUECTBEHHOUN HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHpa U 00IIECTBa;



- TOTOBHOCTb M CITOCOOHOCTH K 06p330BaHI/IIO, B TOM YHCIJIC CaMOO6paSOBaHI/IIO, Ha IPOTAXKCHUU BCEU KHU3HH, CO3HATCIBbHOC

OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIIEUTHOW MPOpecCHOHAIbHON U OOLIECTBEHHOM eI TEIbHOCTH.

Memanpeomemruoie pe3yibmamol.

1. PerynassTuBHbBIe YHMBepcajibHbIe YUeOHbIE AelicTBUS

BpInyCKHUK HAyYHTCH:
- CAMOCTOSTEJIbHO ONPEAEIATD LIEJIH, 3a1aBaTh [IapaMETPbl U KPUTEPUH, IO KOTOPBIM MOXKHO OIIPEAEIIUTD, UTO LIEJIb JOCTUTHYTA;
OLICHMBATh BO3MOXHBIC TMOCIEACTBUS JOCTH)KEHUS TOCTABICHHON WEMH B JEATEIbHOCTH, COOCTBEHHOM >KM3HU W KU3HU
OKPYXAIOIIUX JIF0JIeH, OCHOBBIBASICh HA COOOPAKEHUSAX ITUKU U MOPAJIH;
- CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a]]a4ul B 00pa30BaTEIbHON JEATEIIBHOCTH U KU3HEHHBIX CUTYAIHSIX;
- OLIEHUBATh PECYPCHI, B TOM UHCJIE BPEMsI U JIpyrHe HeMaTepUallbHbIE PECYpPChl, HEOOXOAUMBIE ISl JOCTUKEHUS TOCTAaBICHHON
eI,
- BbIOMpaTh MyTh JOCTHXKEHHUS IENd, IUIAHUPOBAaTh pELIEHHE IIOCTABJICHHBIX 3aJlad, ONTHUMU3HPYS MaTepHalibHble U
HEMaTEepUAIIbHBIC 3aTPATHI;
- OpraHu30BbIBaTh AP (HEKTUBHBIIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS IOCTHKEHHS IIOCTAaBICHHOM 11eJIH;
- COIIOCTABIIATH MOJYYEHHBIN PE3YJIbTAT ACATEILHOCTHU C ITIOCTABICHHON 3apaHee LENbIO.

2. Ilo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC y4eOHbIe 1eiicCTBUS

BbpInyCKHMK Hay4YHUTCH:

- UCKaTh W HaXOAWUThb 00OOIEHHBIE CIIOCOOBI PEIICHUs 3a]a4, B TOM UYHUCIE, OCYIIECTBIATh Pa3BepHYTHIH MHPOPMAITMOHHBIN

MOUCK M CTaBUTh HAa €r0 OCHOBE HOBBIE (YU€OHbIE U NTO3HABATENbHBIC) 3aaUH;



- KPUTUYECKU OIEHHWBATh WU HMHTEPIPETUPOBATh HHGOPMALUIO C pa3HbIX MO3UIIMKM,  pacro3HaBaTh M (DUKCUPOBATH
MPOTUBOPEUHS B UHPOPMAITMOHHBIX UCTOYHUKAX;

- UCIIOJIB30BATh PA3JIMYHbIE MOJEIBHO-CXEMATUYECKUE CPENICTBA JIJISl IPEACTABIEHUS CYIIECTBEHHBIX CBSA3EH M OTHOLICHUH, a
TaK)Ke MPOTUBOPEUUH, BBISIBICHHBIX B HH(GOPMAIIMOHHBIX HCTOUHHUKAX;

- HAXOJUTh W MPHUBOJUTH KPUTUUECKHUE ApPryMEHTHl B OTHOUICHHHM JEWCTBUM M CYXKJIECHUH JPYroro; CIOKOWHO M Pa3yMHO
OTHOCHUTBCSI K KPUTUUECKUM 3aMEUYaHUSIM B OTHOIIEHUH COOCTBEHHOT'O CYXKJEHUS, pACCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

- BBICTpaWBaTh MHIUBUIYATbHYIO 00pa30BaTEILHYIO TPACKTOPHIO, YIUTHIBAS OTPAHUYEHHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U
peCypCHbIEC OrpaHUYCHMUS;

- MEHATH U yAEPKUBATH Pa3HbIC MO3UIMHU B IIO3HABATEIILHOMN JAEATEIILHOCTH.

3. KoMmmyHHKaTHBHbIE YHHUBepPCAJbHbIe YUeOHbIe 1eiiCTBUSA
BpInyCKHUK HAyYHTCH:

- OCYIIECTBISTH JACJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3pOCIBbIMH (Kak BHYTpU 00Opa3oBaTelbHOMN
OopraHu3allid, Tak M 3a ee IMpeAeliaMH), MoaAOupaTh NApTHEPOB IS JEIOBOM KOMMYHHKAIMM HCXOIS M3 COOOpaKeHH
pPEe3yJIbTATUBHOCTH B3aUMOJCHUCTBUSI, @ HE JINYHBIX CUMIIATH;

- TIPY OCYIIECTBICHUU TPYIIOBON pabOThl OBITH KaK PYKOBOJUTEIEM, TaK M WICHOM KOMaHJbI B Pa3HBIX POJISIX (T€HEpaTop
UJel, KPUTHUK, UCTIOTHUTENb, BEICTYHAIOLINM, 3KCIIEPT U T.1.);

- KOOPAUHUPOBATH U BBINOJIHATH padOTy B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

- pa3BepHYTO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHHSI C UCIOJIb30BAaHUEM aJCKBATHBIX (YCTHBIX M MHUCbMEHHBIX)

SA3BIKOBBIX CPCIACTB,



- pacro3HaBaTh KOH()JIMKTON€HHbIE CUTYallMH U MPEA0TBpalaTh KOHMIUKTBI 10 UX aKTUBHOU (ha3bl, BICTPaUBaTh JCIOBYIO U

00pa3zoBaTeIbHYI0 KOMMYHUKAIIUIO, U30erasi TMYHOCTHBIX OIICHOUHBIX CYXKJICHHUM.

IIpeomemmnuie pe3yibmamol:

Pasznen Il. BoimyckHMK HAyuYnTCs V. BpiyCKHHMK MOJYYUT BO3MOKHOCTH
HAYy4YUTbHCHA

Hean JUis ycriemHoro npoJo/KeHus 00pa3oBaHus Hnsa obecneuenusi 603MOACHOCMU YCNEUIHO20

OCBOEHUS npooodceHUss 0OPA308aHUsL NO

npeamera 0 CTIEIMATILHOCTSIM, CBA3aHHBIM C MPUKIIATHBIM CREYUATLHOCTAM, COA3AHHBIM C

HUCITIOJIB30BAHUEM MATCEMATHUKHU - -~
CIHOJIb30BAHNC arema ocywuecmejleHuUeM HayiHou u UCCIIe0068amelbCKoll

oessmenbHocmu 8 0baacmu mamemamuxy u
CMEIICHbLX HAYK

TpeboBanus K pe3yjbTaram

Onemenmot — CBOOOJIHO ONEpUPOBATh! MOHATHAMM: KOHEUHOE MHOKECTBO, | — Jlocmuoicenue pezyromamos pazoena ll;
meopuu 3JIEMEHT MHOXKECTBA, ITIOJIMHOKECTBO, IIEPECECUEHHUE, — onepuposamv nNoHAmMuUeM onpeodeneHus,
MHOMHCECME U 00beIMHEHUE U PA3HOCTh MHOYKECTB, YMCIIOBBIC MHOXKECTBA OCHOBHBIMU UOAMU ONPedesleHUll, OCHOBHbIMU
Mmamemamuy Ha KOOPJAUHATHOM MPSAMOM, OTPE30K, UHTEPBAJ, 8UOAMU MeopeM;
€CKOIl J102UKU IIOJIyUHTEPBAJL, POMEKYTOK C BBIKOJIOTOU TOUKOU, —  NOHUMAmMb CYMb KOCEEHHO20
rpadudeckoe MpeACTaBICHHE MHOKECTB Ha KOOPIMHATHON doKazamenbcmead,
INTOCKOCTH, — onepupoeamsv NOHAMUAMU CHEMHO20 U
— 3a/laBaTb MHOXCCTBA IICPCUUCIICHUCM U HecuemHo20 MHodHcecmea,
XapaKTePHCTHICCKUM CBOHCTBOM; —  NPUMEHSAMb Memoo MAmMemMamuidecKou
— ONEpPUPOBATHh NOHATHUSIMHU: YTBEPKIACHHUE, OTPULIAHHE UHOYKYUU OJis NPOBEOEHUS PACCYIHCOEHUU U

YTBCPIKACHUSA, HCTUHHBIC 1 JIOKHBIC YTBCPXKACHUA, IIPUYHHA, ooKazamenibCcme u npu peuienuu 3a0auy.




CJIE/ICTBHE, YACTHBIN Cay4yall 0OILIEro yTBEpKICHHUA,
KOHTPIIPUMED;

IIPOBEPATH NIPUHAIIECKHOCTD 2JIEMEHTAa MHOKECTBY;
HaXOAUTh MepeceyeHre U 00beJMHEHNE MHOXKECTB, B TOM
YuClie MPEACTABICHHBIX rpad)MueCcK Ha YUCIOBOU MPSIMOM U
Ha KOOPAMHATHOM IIJIOCKOCTH;

IPOBOAMUTH JI0KA3aTENbHBIE PACCYKIEHUS sl 000CHOBAHMS
VCTUHHOCTHU YTBEPKICHUN.

B nosceonesnoii srcuznu u npu usyuenuu opyux npeomemos:

HCIIOJIB30BAaTh YHNCJIIOBBIC MHOKCCTBA Ha KOOp)II/IHaTHOI;'I
HpHMOﬁ N Ha KOOp}II/IHaTHOﬁ IINIIOCKOCTH AJIA OITMCaHUA

PCAJIBHBIX ITPOLCCCOB U HBHCHHﬁ;

IMPOBOAUTDL JOKA3aTCIIBHBIC PACCYKIACHUA B CUTYAlUAX
HOBCGHHGBHOﬁ JKU3HH, IIPU PCIICHUHU 3ada9 U3 JPYTIUX

mpcaMEcTOB

B nosceonesnoii socuznu u npu uzyyeHuu opyeux
npeomemos:

—  UCNONL308aMb MEOPEeMUKO-MHONCECMBEHHDIIL
AZbIK U A3BIK NOSUKU OJ15 ONUCAHUSL PEANbHbIX
npoyeccos u s81eHull, npu peuleHuu 3a0a4
opyaux y4eonvix npeomemos

Yucna u
8LIPAICEHUA

CB00OOIHO OMepUPOBATH MOHATUSIMHU: HATYPAIBHOE YHCIIO,
MHOECTBO HATYPaIBHBIX YUCEJ, I[E]I0€ YHNCII0, MHOYXKECTBO
IIEJIbIX YUCes, OOBIKHOBEHHAs IPOOb, IeCITUIHAS APOOH,
CMEIIIAHHOE YUCJI0, PAIIMOHAJIEHOE YUCII0, MHOXKECTBO
palMoHaILHBIX YHUCEII, HPPAIMOHAITBLHOE YHCIIO, KOPEHD
CTENCHHM N, JCHCTBUTEIBHOE YHCIIO, MHOKECTBO
NEeHCTBUTEIIBHBIX YUCETI, TEOMETPpUUYSCKass HHTEPITPETAIIHS
HATYpPaJIbHBIX, IEIbIX, PAIIMOHATBHBIX, TICHCTBUTEIBLHBIX
YHCell;

MOHUMATh B OOBSCHITH PA3HUIY MEK/Y TTO3UIIMOHHOU H
HEMO3HMIMOHHON CUCTEMAaMH 3aIllMCH YHCE;

MIEPEBOUTD YUCIIA U3 OJJHON CUCTEMBI 3aIUCH (CUCTEMBI
CUHCJICHUS) B IPYTYIO;

JIOKa3bIBaTh 1 UCIIOJIL30BaTh MIPU3HAKH JICTUMOCTH CYMMBI

— Jlocmuoicenue pesynomamos pasoena ll;

—  €800O0OHO ONepUPoOBamd YUCIOBLIMU
MHOIICECMBAMU NPU PeUleHUU 3a0aY;

—  NOHUMAMb NPUYUHBL U OCHOBHbLE Udel
pacuupenusi YuUCi08blxX MHONCECME,

— glademv OCHOBHLIMU NOHAMUAMU MeOPUU
oenumocmu npu peueruu Cmanoapmubix
3a0ay

— umemsv 6A308ble NPEOCMABICHUS O
MHOCeCmee KOMNJIEKCHbIX YUCe,

—  €B0000HO BbLINOJIHAMb MONCOECMBEHHbIE
npeoopaz08anus MpuUeOHOMempu4ecKux,
J102APUDMUYECKUX, CTNENEeHHbIX BbIPANCEHULL,

— enademov popmynou ounoma Horomona;




NPOU3BEACHUS [IPU BBINIOJTHEHUN BBIYMCIIEHUN U PELICHUN
3a]ad;

— BBINOJIHATH OKPYTJICHUE PAMOHAIBHBIX U UPPALIMOHAIIBHBIX
YHCeJl C 3aJaHHOM TOYHOCTEIO;

— CpaBHUBATH JICHCTBUTENBbHBIC YUCIIA PA3HBIMU CIIOCO0AMU;

— YIOPSI0YMBATH YUCTIA, 3aMCAaHHBIE B BUJI€ OOBIKHOBEHHOU U
JNECATUYHON TpoOHU, YuCa, 3alMUCaHHbIE C UCIIOJIb30BAHUEM
apu(pMETHIECKOTO KBAJIPaTHOTO KOPHS, KOPHEH CTeNeH!
OoubIIe 2;

— #axoauth HOJI 1 HOK pa3ubimu criocobamu u
MCIOJIb30BaTh UX MPHU PELICHUU 3a]1a4;

— BBITIOJHATH BEIYUCIICHUS U TTPE0Opa30BaHUs BEIPAKCHUH,
COJZIEpKAIIUX JCUCTBUTEIIBHBIE YHCIIA, B TOM YHUCJIE KOPHU
HAaTypAJIbHBIX CTEIICHEH;

— BBITOJHATH CTaHAAPTHBIC TOXKICCTBEHHBIC TIPEOOPa30BAHUS
TPUTOHOMETPUUYECKUX, JIOTApU(PMUUECKUX, CTCTICHHBIX,
VUPPALMOHAIIBHBIX BBIPAKEHHH.

B nosceonesnotl scuznu u npu uzyuenuu opyeux npeomemos.

— BBINOJHATH U OOBSICHATH CPABHEHHE PE3YJIbTATOB
BBIYMCIICHHI NIPU PEIICHUN TPAKTUYECKUX 3a/1a4, B TOM
YHCIIe TIPUOJIMKCHHBIX BBIYUCICHUH, HCIIOIB3YS Pa3HbIC
CrocoObI CPAaBHEHUIA;

— 3aIHCHIBaTh, CPABHUBATH, OKPYTJISATH YUCIIOBBIC TaHHBIC
pCaTbHBIX BEJIMUWH C HCIIOJIb30BAHHEM Pa3HBIX CUCTEM
U3MEPCHUS;

— COCTaBIISITh M OICHUBAThH PAa3HBIMHU CIIOCOOAMHU YHCIIOBBIC
BBIPKCHHUS TTPH PEIICHUN NTPAKTHYCCKHUX 3319 U 33]1a4 U3
JAPYTUX Y9eOHBIX IPEIMETOB

—  npuMeHsmb Npu peueHuy 3a0a4 meopemy o
Jaunetinom npedcmasnenuu HOJJ;

— npumensamsv npu pewenuu 3a0ay Kumaiickyio
meopemy 06 ocmamkax,

— npumensamsv npu pewenuu 3aoay Manyio
meopemy Depma,

—  yMemb GbINOIHAMb 3aNUCH YUCA 8
NO3UYUOHHOU CUCeMe CUUCTIeHUS],

— NpuMeHAmb Npu peueHuy 3a0a4 meopemuKo-
yucnosvle QYHKYUU: YUCIO U CYMMA
Oenumennell, pyuxkyuio Jirepa;

— npuMeHAmb Npu peueHuy 3a0a4 yenHole
opoou,

—  NpUMeHAmMb NPU peulenuu 3a0aUMHO20UIeHbL C
oeucmeumenbHblMu U Yeablmu
Koahhuyuenmamu;

— glademv NOHAMUAMU NPUBOOUMBLU U
HEenpueooOUMblLl MHO20YIeH U NPUMEHAMb UX
npu peueHul 3a0a4;

— npumensams npu peweHuu 3a0ad OCHOBHYIO
meopemy anceopul;

— NpUMeHsmb Npu peueHuu 3a0ay npocmeiuiue
@DYHKYUU KOMNIEKCHOU NepemMeHHOU KaK
eeomempuyecKkue npeoopa308aHUs.

Ypaenenusn u

— (CB00OOAHO ONEeprUpOBaTh MOHATHIMU: YPAaBHEHUE,

— Jlocmuoicenue pezynomamos pazoena ll;




Hepaeencmea

HEPaBEHCTBO, PABHOCHIbHBIC YPABHEHHS U HEPABEHCTBA,
ypaBHEHHE, SBIISIIOIIEECS CIEICTBUEM JIPYrOro ypaBHEHHUS,
ypaBHEHUS, paBHOCHIIbHBIE HA MHOYKECTBE, PABHOCHIIBHBIC
npeoOpa3oBaHusl ypaBHEHMI;

peliaTh pa3Hble BUABI ypaBHEHUI 1 HEPABEHCTB M UX CHCTEM,
B TOM YHCJIE HEKOTOPBIEC YpaBHEHHUS 3-i1 U 4-1 CTENECHEM,
JIpOOHO-pallMOHANIbHBIE U UPPALlMOHAIbHbIE;

OBJIQJICTh OCHOBHBIMH THITAMHU TTOKA3aTEIbHBIX,
norapu(MUYECKUX, UPPAITUIOHATIBHBIX, CTEIIEHHBIX
ypaBHEHUI ¥ HEPaBEHCTB M CTAHAAPTHBIMUA METOIaMHU UX
pEIIeHUH ¥ MPUMEHSATh UX TIPU PEIICHUU 3a7a4;

NPUMEHSTH TeopeMy besy K peleHnto ypaBHEHHUI;
NPUMEHSATH TeopeMy Buera ais pemeHuss HeKOTOPBIX
yYpaBHEHUI CTENIEHHU BBIILIE BTOPOH;

[IOHUMATh CMBICJI TEOPEM O PAaBHOCHJIBHBIX U
HEPaBHOCWJIbHBIX IPE0OpPa30BaHUSAX YPABHEHUM U YMETb UX
JI0Ka3bIBATh;

BJIJIETh METOAAMHU PEIICHUS YPAaBHEHUN, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMpATh METO PEIICHUS U 00OCHOBBIBATh
CBOM BBIOOD;

UCMOJIb30BaTh METO/ UHTEPBAJIOB /JIsl PELLICHUS] HEPABEHCTB,
B TOM 4HCJIe IPpOOHO-paAIlMOHATIBHBIX U BKIIIOUAIOUIUX B C€0s
UppaloHalIbHbIE BBIPAXKECHHUS,

pelaTth aredpandyeckue ypaBHEHUs U HEPAaBEHCTBA U UX
CUCTEMBI C IMapaMeTpamMu alre0pandeckuM u rpadudecKum
METOJaMH;

BJIJIETh PAa3HBIMU METOJAMHM JTOKA3aTEIbCTBA HEPABCHCTB;
peliaTh ypaBHEHHS B II€JIbIX YHCTIaX;

n300paxkaTb MHOYKECTBA Ha TJIOCKOCTH, 33/JaBa€MbIe
ypaBHEHUSIMU, HEPABEHCTBAMH M X CHCTEMaMU;

Cc80000HO Onpedenams Mmun U 8blOUPaAmMo
Memoo peuienusi NOKA3ameabHbIX U
Jl02apupmuyeckux ypagHeHull U HepaseHcms,
UPPAayUOHAbHBIX YPAGHEHUL U HEPABEHCMS,
MPUSOHOMEMPULECKUX YPAGHEHUT U
HepageHcms, Ux cucmem,

€80000HO peuiamsv CUCeMbl TUHEUHbIX
VPaBHEeHU;

peuiams OCHOBHblE MUNbL YPAGHEHUL U
HepaseHcme ¢ napamempamu;

NPUMEHAMb NPU peuleHUU 3a0ay HepageHCcmea
Kowu — bynsaxosckoeo, bepuynnu,

umems npeocmasienue 0 HepageHCcmeax
MeHCOY CPeOHUMU CMEeNeHHbIMU




CBOOOJIHO HCIOJIB30BATh TOKAECTBEHHBIE IIPEOOPa30BaHUSA
IIpY PELLIEHUU YPaBHEHUN U CUCTEM ypaBHEHUU

B nosceonesnoii srcuznu u npu usyuenuu opyux npeomemos:

COCTaBJIATh U pElIaTh YPABHEHHUSI, HEPABEHCTBA, UX CHCTEMBI
pU pelIeHUH 3a7a4 IPYruX Y4eOHbIX MPEIMETOB;
BBIMOJHSATH OLIEHKY MPaBI0No1001s pe3yIbTaToB,
NOJIyYa€MBIX MPH PELICHUH PA3JIMYHbIX YPABHEHUN,
HEPABEHCTB U UX CUCTEM IIPU PELIEHUU 3a/4a4 IPYTUX
y4eOHBIX IPEIMETOB;

COCTaBJISITh U pElIaTh YPABHEHUS U HEPABEHCTBA C
napaMeTpaMu MpH PelIeHUH 3a/1ay APYTUxX yueOHbIX
IPEAMETOB;

COCTaBJISITh YPaBHEHHUE, HEPABEHCTBO UJIM UX CUCTEMY,
ONMCBIBAIOIINE PEABHYIO CUTYALUIO WU NIPUKIIAHYIO
3a/1a4y, HUHTEPIIPETUPOBATD ITOJyYEHHBIE PE3YJIbTATHI;
UCIIOJIB30BaTh IIPOrPAMMHBIE CPEACTBA IIPU PELICHUN
OTJIEJIbHBIX KJIACCOB YPABHEHUN U HEPABEHCTB

Dynxkuyuu

BrnageTs NOHATHSIMU: 3aBUCUMOCTD BEJIMYWH, QYHKIIUSA,
apryMEeHT M 3HaueHue (PYHKIMHU, 00JIaCTh ONpeIeTICHUS U
MHOECTBO 3HaYeHUH (YHKIUH, TpapUK 3aBUCUMOCTH,
rpaduk GyHKIUHA, HYIA QYHKIINH, TPOMEKYTKH
3HAKOTOCTOSHCTBA, BO3PACTAHUE HA YHCIIOBOM MPOMEKYTKE,
yObIBaHUE HA YMCIOBOM MPOMEKYTKE, HaUOOJIbIIee U
HauMeEHbIIIee 3HaueHNEe QYHKIIMU HA YUCIOBOM MTPOMEKYTKE,
nepuoaudeckas GyHKIus, mepruo, YeTHAsI U HeYeTHAS
GYHKIIMT; YMETh TPUMEHSTh 3TH IMOHATHS MIPU PEIICHUN
3ajay;

BJIQJICTh MMOHSATHEM CTENIeHHAass (PYHKITHS; CTPOUTH ee Tpaduk
Y YMETb MPUMEHSITh CBOMCTBA CTENEHHOW (PYHKIIMU NPU

Jlocmuoicenue pezyniomamos pazoena I1;
671a0emb NOHAMUEM ACUMNIOMbL U YMemb €20
NPUMEHAMb NPU peuleHUulU 3a0a4,

NPUMEHAMb MemoObl peuenusi NPOCmeuux
oughghepenyuanvrbix ypasHenull nepeozo u
8MOpP0O20 NOPSAOKO8




pELIeHUH 3aa4;
BJa/I€Th MOHATUSAMH MOKa3aTeIbHAs QYHKIUS, SKCIIOHEHTA;
CTPOUTH UX rpauKU U YMETh IPUMEHAThH CBOICTBA
NOKa3aTeIbHON (PYHKIIMU NIPU PELICHUU 3a]1ay;

BJIa/IETh MOHATHEM JlorapupMuyeckas QyHKIUSA; CTPOUTD €€
rpaduk U yMeTh IPUMEHATh CBOWCTBA JIOTapu(MUUecKon
(GYHKUIMU TP pelIeHUH 3a/1a4;

BJIa/IETh MOHATUSAMH TPUTOHOMETpUUECKHE QYHKINU;
CTPOUTH UX rpauKu U YMETh MPUMEHSIThH CBOICTBA
TPUTOHOMETPUYECKUX (DYHKLMM MPU PEIIeHUH 3a/1a4;
BJI/IETh MOHSATHEM OOpaTHast (PYHKIIHS; TIPUMEHSThH 3TO
MOHSITHE MPU PEIICHUH 3a/1a4;

NPUMEHSTH TIPU PEIICHUH 3a7a4 CBOMCTBA (PYHKITHIA:
YETHOCTh, IEPUOIUYHOCTD, OTPAHUYEHHOCTH;

IPUMEHSTH IPU PEIIeHUH 3aa4 nmpeoOpa3oBanus rpadukoB
byHKIM;

BJIAJETh MOHATHUSIMU YUCIIOBAs MOCIEA0BATEIBHOCTD,
apu(MeTHIecKasi 1 TeOMETpUIECKasi TPOrpecCus;
NPUMEHATH IIPU PEILICHUH 33]]a4 CBOMCTBA U MPU3HAKU
apupMETHIECCKON U TEOMETPUIECKON TIPOTrPECCHH.

B noeceonesnoui scuznu u npu uzyuenuu opyux yyeOHulx

npeomemos:

OTIPEJIEIISITH 10 TpadriKaM U UCTIONIB30BATh JJISl PEIICHHUS
MPUKIIAHBIX 3a7]a4 CBOMCTBA pealIbHbIX MPOLIECCOB U
3aBUCUMOCTEN (HaNOOJIbIINE U HAUMEHBIINE 3HAUCHUS,
IPOMEKYTKH BO3pacTaHus U yObIBaHUS (DYHKITHH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA, ACUMIITOTHI, TOUKH
neperuoa, mepuoa  T.11.);

MHTEPNPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU




[IPAKTUYECKON CUTYaLUU;.

— ONpenessaTh Mo rpadukaM NpoCTeHIINe XapaKTepUCTUKU
NEPUOJUUYECKUX MPOLECCOB B OMOJIOTUHU, IKOHOMHUKE,
MY3BIKE, PAIUOCBA3H U JIp. (AMIUIUTYAa, IEPUOJ U T.11.)

Inemenmot Bnagetrs nonstrem 0eckOHEUHO yObIBarolasg reoMmeTpuyeckas | —
Mamemamuy IPOTPECCUS U YMETh MPUMEHSTh €0 IIPH PEIICHUH 3a]1a4;
ecKo20 MPUMEHSATH JIUIS PEIICHUs 3a]1a4 TEOPUIO TIPEJIETIOB;
ananusa BJIAJIETh MTOHATUAMMU OECKOHEYHO OOJIBIINE U OECKOHEUYHO
MaJjible YHCIIOBBIE MTOCIEA0BATEILHOCTH U YMETh CPABHUBATH
0eCKOHEYHO OOJbIINE U OECKOHEYHO Mallble
NOCJIEI0BATENIBHOCTH;
Texkcmoegvie — Pemarts pa3zHbie 3a71a41 NOBBILIEHHOW TPYIHOCTH; — Jlocmuoicenue pesyromamog pasoena |l
3a0auu — aHAJIM3UPOBATH YCIOBHE 3a7a4H, BRBIOMPATH ONTUMAIbHBIN

METO]I PEIICHHS 3a]Ja4H, pAaCCMATPUBAas Pa3IMUHbIE METO/IbI;

— CTPOUTH MOJIEJb PEUICHUS 3a/1a4u, TIPOBOAUTD
J0Ka3aTeIbHbIC PACCYKICHUS MIPHU PEIICHUH 3a/1a4H;

— pemath 3a7a4u, TpeOyromue nepedopa BapuaHTOB, TPOBEPKH
yCIIOBUH, BEIOOpA ONTUMANILHOTO PE3YJIbTATA;

— aHaTM3WPOBATh U UHTEPIPETUPOBATH NOTYICHHBIC PEIICHUS
B KOHTEKCTE YCJIOBHS 3a7]a4M, BHIOMPATH PEIICHUS, HE
MPOTHUBOPEYAIINE KOHTEKCTY;

— TEPEeBOANTH MPHU PEIICHUH 33191 HHHOPMAITUIO U3 OJTHOU
(GbopMBI 3aIKMCH B IPYTYIO, UCIOJIb3Ysl TPU HEOOXOAUMOCTH




IPEIMETOB

CXEMBblI, TaOJIUIIbI, TpaUKH, JTUATPAMMBI.
B nosceonegnoii ocusnu u npu uzyyeHuu Opyeux npeomemos.

— PpeHIaTh NPAKTUUCCKUC 3aJa4Y1 U 3a1a4 U3 IPYTIUX

[1l. TemaTnuyeckoe MJIAHMPOBAHHE MOXYJIS

anaan3za» - 10 kiaace

«Aaredpa W Hayajla MaTeMaTH4YeCKOro

Ne XapakTepuCTUKa OCHOBHBIX BHJIOB
m\r HaumenoBaHue TeMbl Koxn-Bo NEeSATEIBbHOCTH YUCHHUKA
4acoB (Ha ypoBHE Y4eOHBIX NEHCTBHIN)
1 | IloBropenue kypca 7 -9 knacca 6u
(5+14)
1.1 | BxogHo# KOHTPOJIb 1
2 | I'nmasa I. JleificTBUTe/IbHBIE YHCJIA 114 HaxonuTte cymMmmy OeckoHEYHO yOBIBatOIIEeH
[{esble U paliMOHANBHBIC YHCIIA. (10+14) | reomeTpudeckoii mporpeccuu. IlepeBoauTh
JlecTBuTenbHbIE Yncia. beckoHeuHO OCCKOHEUHYIO MTEPHUOIUICCKYIO IpOOh B
yOBIBaIOIIIasi TEOMETPUUECKAs TIPOTPECCHS. OOBIKHOBEHHYIO JPOOb.
ApudmeTnyeckuii KOpeHb HATypaIbHOM [IpuBOAUTH NIpUMEPHI (J1aBaTh OMPEACICHUE)
creneHd. CTeneHb ¢ pallMOHAJIbHBIM U apuMeTHIEeCKUX KOpHEH HATypaJbHOM CTETICHH.
JNEUCTBUTENILHBIM MOKA3aTEISIMU. [TosicHsATH HA IpUMEpax TMOHSTHE CTETICHH C JIFOOBIM
2.1 | Ilenble u panmoHaNIbHbIE YKCIIA 1 JIEUCTBUTEIIBHBIM ITOKA3aTEIEM.
2.2 | JlelicTBUTENbHBIC YUCTIA 1 [IpumeHsTh paBuiia ICHCTBUN C paIMKAIaAMH,
2.3 | beckoHeuHo yObIBaroIas reoMeTpuIecKast 2 BBIPAXKCHUSIMH CO CTCICHAMM C palliOHAJIbHBIM
porpeccus nokasareseM (JItoObIM AeHCTBUTEIIHHBIM
2.4 | Apudmerndecknii KOpeHb HaTypaJIbHOU 2 MoKa3aTeyieM) IIPU BBIUUCICHUSIX M TPEOOpa30BaAHUAX




CTCIICHHU

BBIPAYKECHU .

2.5 | CreneHb ¢ pallMOHAIBHBIM U 2 Jloka3pIBaTh TOKIECTBA, COAEPKAIINE KOPEHD
JNENCTBUTENIBHBIM MOKA3aTENSIMU HATypaJlbHOU CTENEHU U CTENEHU C JIF0OBIM
2.6 | Ypok 00001IeHusl 1 CUCTEMATU3alluY 3HAaHUHI 2 NEWCTBUTENIBHBIM NIOKA3aTEIEM, TIPUMEHSIS
2.1 | Konmponwvnasa paboma Nel «Cmenens ¢ 1 Pas3IMYHbIE CIOCOOBL.
OelCmeumenbHbiM NOKA3amesemy» [TpuMeHsATh yMEeHUs PeoOpa30BbIBATh BHIPAKEHUS U
JIOKa3bIBaTh TOXKIECTBA MIPU PELICHUU 3a/1a4
MOBBIIIEHHOM CII0KHOCTHU
3 | I'nasa Il. CtenenHas ¢pyHKuus 12 4 [To rpadukam cTeneHHbIX PYHKIUH (B 3aBUCUMOCTHU
Crenennast pyHkius, e€ CBOMCTBA U rpaduK. (11+14) | oT mOKa3arTess CTENEHN) OMMMCHIBATh MX CBOHCTBA
PaBHOCHIIBHBIE YpaBHEHUSI U HEPABEHCTBA. (MOHOTOHHOCTb, OTPAaHUYEHHOCTh, YETHOCTb,
HppanmoHanbHble ypaBHEHUS. HEYETHOCTD ).
3.1 | Crenennas dyHkius, €€ CBONCTBA U rpaduk 1 Ctpoutb cxeMaTU4YeCKu IrpaduK CTENEHHON PYHKIIUU
3.2 | B3aumuo obpartsbie GyHKIUU 1 B 3aBUCHMOCTH OT MPUHAJIEAKHOCTHU MTOKA3aTENs
3.3 | PaBHOCHIIBHBIE YpaBHEHHUS U HEPAaBEHCTBA 1 CTENEHH (B aHAJTMTUYECKOM 3anKcu
paccmarpuBaeMoi (PYHKIUHN) K OJJHOMY U3
3.4 | UppauroHanbHbIE YPaBHEHUS 3 paccMaTpUBAEMBbIX YHCIIOBBIX MHOXKECTB (IIpU
3.5 | VppaloHaibHbIC HEpaBeHCTR — 3 [OKa3aTeX, MPUHAIENKAIINX MHOXKECTBY LEIbIX
= quCce, PH JIIOOBIX AEHCTBUTENBHBIX [T0KA3aTENAX) U
3.6 | Ypok 00001IeHus ¥ CUCTeMaTU3aIlK 3HAHUI 2 N N
NIEPEYNCIIAT €€ CBOMCTBA.
3.1 | Koumponvnasa paboma Ne2 «Cmenennas 1

QyHKYUAY

Omnpenensite, ABISETCS JU GYHKIUS 00OpaTUMOM.
Ctpouts rpaduk cIoxxHON GyHKINU, IPOOHO-
panuoHaNbHON (HYHKIIMH dJIEMEHTAPHBIMU
METOJIaMH.

[TpuBOIUTH IPUMEPHI CTEMIEHHBIX (DYHKITNN
(3amaHHBIX C TOMOIIBIO (hOPMYITBI UK Tpaduka),
00J1afarommX 3aJJaHHBIMU CBOMCTBAMU (Hampumep,
OTPaHUYCHHOCTH). Pa3bsCHATH CMBICT
MIEPEUYNCIICHHBIX CBOMCTB. AHAIIM3UPOBATH
NOBEICHNE (PYHKITMI Ha pa3IMYHBIX y9acTKaxX




00J1aCTH OTpeeNIeHHs], CPABHUBATh CKOPOCTHU
Bo3pacTaHus (yObiBaHUs) GyHKUMUNA. POPMYIHPOBATH
ONpEIEIICHNS IEPEUYHNCIICHHBIX CBOKCTB.
Pacnio3naBaTh paBHOCHIIbHBIE IPEOOpPa30BaHUS,
npeoOpa3zoBaHusl, IPUBOJAIINE K YPABHEHUIO-
CJIEACTBUIO

Pemate npocreiinime uppanuoHaibHble ypaBHEHMS,
UppalOHAIbHbIE HEPABEHCTBA U UX CHCTEMBI.
Pacno3znaBath rpaduku u cTpoUTh rpaduku
CTENEHHBIX (YHKLMHA, UCTIONb3YS
rpadonocTpouTeNu, u3yyaTh CBOMCTBA (QYHKIIMIA 110
UX rpaukam.

dopmyIUpoBaTh TUIIOTE3BI O KOJTUYECTBE KOPHEH
YpaBHEHHH, COJEpKALIUX CTETIEHHbIE (DYHKIIUH, U
IPOBEPSTH UX. BBIONHATE IpeoOpazoBaHus
rpaMKOB CTENIEHHbBIX (DYHKLNMN: TapasieabHbINd
IEPEHOC, pacTshKEeHUeE (CKaTHe) BIOJIb OCH OpJUHAT
(mocTpoeHue rpauKoB ¢ MOYJIIMU, IOCTPOEHUE
rpaduka oOpaTHON (HYHKITUN).

[IpuMeHsITh CBOMCTBA CTENIEHHON (DYHKITUU MPU
pELICHUH NPUKIIAJHBIX 3a/1a4 ¥ 33724 [OBBIICHHON
CJI0KHOCTHU

4 | I'nasa III. IToka3aTenbHass pyHKIUA 124
[Toka3zatenbHas QyHKIMS, €€ CBOMCTBA U (11+19)
rpaduk. [lokazarenpHbie ypaBHEHUS.

[TokazarenbHble HepaBeHCTBA. CUCTEMBI
MOKa3aTEJIbHbIX YPABHEHUN U HEPABEHCTB.

4.1 | IlokazatenpHas GyHKIMA, €€ CBONCTBA U 1
rpaduk

4.2 | IlokazaTenpHble ypaBHEHUS 3

[To rpadukam mokaszaTenbHON (DYHKIIMH OMHUCHIBATH
e€ cBOMCTBA (MOHOTOHHOCTb, OTPAaHHUYEHHOCTb ).
[lpuBomuTh TIpUMEPHl TMOKa3aTeNbHON (YHKIIUU
(3amaHHOM c MTOMOIIBIO bopMyBI Wi
rpaduka),00Iaga0Med  3aJJaHHBIMH  CBOMCTBAMH
(HanmpuMep, OrpaHUYEHHOCTH). PaszbsCHATH CMBICI
MEPEYUCIICHHBIX CBOMCTB.

AHanu3upoBaTh MoBeaeHUE (DYHKIMN Ha pa3IUYHbIX




4.3

Iloka3atenbHbIC HCPAaBCHCTBA

4.4

CucTembl NOKA3aTENbHBIX YPABHEHUN U
HEPABEHCTB

4.5

Ypok 0600111eHNs U CUCTEMAaTHU3allui 3HAaHUH

4.1

Konmponvuas paboma Ne3 «llokazamenvHast
DyHKYUsY

ydyacTkax  OOJacTH  ONpeNesieHus, CpaBHHUBATh
CKOpocTH Bo3pacTaHus (yObIBaHUs) () yHKIIMIA.
@opMynIupOBaTh  ONPENECIEHUS  NEPEUUCIECHHBIX
CBOWCTB.

Pemate npocreiiime rnokas3areibHble YpaBHEHNUS,
HEPABEHCTBA U UX CUCTEMBI.

Pemate mokaszarenbHble  ypaBHEHUS  METOAaMU
pa3NoKEeHUs] Ha MHOXXMTEIH, CIOCOOOM 3aMeHbI
HEU3BECTHOTO, C UCIOJIb30BAHUEM CBOMCTB (PYHKIINH,
peniaTth ypaBHEHHUS, CBOJSIIUECS K KBaJpaTHBIM,
UPpalMOHATBHBIM.

Pemate nokasarenbHble ypaBHEHUS, TIPUMEHSS
pa3JINYHbBIE METOBI.

PacnosnaBath Tpadukum  u  CTpouTh  rpaduk
MOKa3aTeIbHON byHKIHH, UCIIOJIb3YS
rpadonocTpouTeNnu, u3ydaTh CBOMCTBA (PYHKIIUHU TIO
rpadgukam.

@opMyIupOBaTh THUIOTE3bl O KOJIMYECTBE KOpPHEU
yYpaBHEHH, CoJlepKaIlUX MOKA3aTeNbHYI0 (DYHKIIHIO,
U TIPOBEPSTH UX.

BrimonuaTe npeobpa3zoBanus rpaduka mokazaTeb-
HOW (PYHKITMH: TapauIeNIbHBIN TIEPEHOC, PACTSHKEHHE
(c>xaTue) BJIOJIb OCH OpAUHAT (ITOCTpOeHUE TpaduKoB
C MOIyJsIMH, TOCTpoeHHe Trpaduka O0OpaTHOM
byHKIIUN).

[IpuMeHsITh CBOMCTBAa MOKa3aTEIbHON (PYHKIHMH MPU
pEelIeHUH MPUKIIAIHBIX 3aa4 W 3a7a4 MOBBIIIEHHON
CJI0KHOCTH

I'naBa IV. Jlorapupmuuyeckas pyHkuus
Jlorapudmsi. CBolicTBa orapruMoB.

154 (14
+14)

BoInosHATh IPOCTEUIIIHE npeoOpa3oBaHus
JOorapu(PMUYECKNX BBIPAXKEHUM C KCIOJb30BAHHEM




JlecssiTUUHbBIE U HATYpaJbHbIE JOTapU(PMBI.

Jlorapudmuueckas GpyHkuus, €€ CBOWCTBA U
rpaduk. Jlorapudpmuueckue ypaBHEHHUS.
Jlorapudmuyeckne HepaBEHCTBA.

5.1 | Jlorapudmel

5.2 | CgoiictBa norapudmosn

5.3 | decsaTuuHble U HATypaidbHbIe JOrapupMbl

5.4 | Jlorapudpmuyeckas QpyHKIHs, €€ CBOMCTBA U
rpadux

5.5 | Jlorapudpmuyeckue ypaBHEHUS

5.6 | Jlorapudmuyeckue HEpaBEHCTBA

5.7 | Ypok 000011eHNs ¥ CUCTeMaTU3aIMK 3HAaHU I

5.1 | Kommponvuas paboma no Ne4

«Jlocapugpmuueckasn ynkyusy

CBOMCTB jorapudmoB, ¢ TmoMomIbl0  (opmyl

nepexona.

IIo rpaguky  JorapupMUUECKOU byHKIIU
OIIUCHIBATh eé CBOMCTBa (MOHOTOHHOCTb,
OTPaHUYECHHOCTB ). [IpuBOaUTH IIPUMEPBI

norapudmudeckor PyHKIMM (3aJaHHON C MOMOIIBIO
dbopmynel unu rpaduka),0dnanaroniei 3aJaHHBIMU
CBOMCTBaMHU (Hampumep,

OTPaHUYCHHOCTH). Pa3bscHATh CMBICIT
NIEPEUNCICHHBIX CBOWCTB. AHaTU3UpOBaATH
noBeJcHUEe (DYHKOMI Ha pa3jIMYHBIX ydacTKax
ob0jacTh  ompejeNeHusi, CpaBHUBAaTh  CKOPOCTH
BO3pacTaHus (yObiBaHUs) G YHKIIUMA.

®opMmynupoBaTh  ONPENEICHHUS  IMEPEUUCICHHBIX
CBOWCTB.

Pemate mpocreiimue norapudMuueckre ypaBHEHHS,
Jorapu(pMUYecKue HEpPaBEHCTBA W UX CHCTEMBI.
Pemate norapudmudeckue ypaBHEHHs pa3IUYHBIMU
METOJIaMH.

PacnosnaBate rTpadukum u  cTpouTh  rpaduk
norapudmudeckon byHKIUH, UCIIONB3YS
rpadornocTponuTen, U3y4yaTh CBOMCTBA (YHKIUU MO
rpadukamM, GopMyIupOBaTh TUIIOTE3bl O KOJUYECTBE

KOpHEH YpPaBHEHUH, COJIepKAIIUX
JorapuMUYecKyro (YHKIHUIO, U TPOBEPATH UX.
BeImosHATH npeoOpa3zoBaHus rpaduka
JorapupMUIECKOn byHKINN: napa’juiesIbHbIN

MEPEeHOC, pacTsHKeHUe (CKaThe) BIOJIb OCH OpJUHAT
(moctpoenne TpadUKOB C MOIYISIMHU, TOCTPOCHUE
rpaduka oOpaTHON QyHKIUN).




[TpumensaTe cBoiicTBa JorapupMuueckon (yHKUUU
Opy  pelIeHHH NpUKIaJAHBIX 3aJad M 3a1ay
IIOBBILICHHOM CJI0KHOCTH

I'naBa V. Tpuronomerpudeckue popmyJisl
Pannannas mepa yrna. IloBopor Touku
BOKpYT HadaJia KoopauHat. OnpeneneHue
CUHYyCa, KOCUHYCa U TaHI€HCca. 3HAKU CUHYCAa,
KOCHHYCA M TAHT€HCA. 3aBUCUMOCTb MEXTY
CHUHYCOM, KOCUHYCOM M TAHI'€HCOM OJHOTO U
TOT'O K€ yria. TpUroHOMETpUIECKUE
ToxaecTBa. CHHYC, KOCUHYC U TAHT€HC YIJI0B
a " -a. PopmyIIbl CII0KEHUS. CUHYC, KOCUHYC
Y TAHT€HC ABOMHOTO yria. @opmyibl
npuBeaeHus. CymMma U pa3HOCTh CUHYCOB.
CyMMa ¥ pa3HOCTb KOCHHYCOB.

234
(22+14)

6.1

Pannannas mepa yria

6.2

[ToBOpPOT TOUKM BOKpPYT Hauaja
KOOPJIMHAT

6.3

Omnpenenenue cuHyca, KOCUHYcCa
Y TaHTEHCA yria

6.4

3HaKu CUHYyca, KOCUHYCa U TaHTeHCa

6.5

3aBUCUMOCTh MEXJly CHHYCOM, KOCUHYCOM U
TaHT€HCOM OJHOI'0 Y TOTO K€ yria

6.6

TpuroHoMeTpuyecKue TOXK1eCTBa

6.7

CuHyc, KOCUHYC Y TAHT€HC YTJIOB 0O, U -0,

6.8

DOopMYJIBI CIIOKEHHUS

[lepeBOANTH rpayCHYIO MEPY B PAUAHHYIO U
o0patHO. HaxonuTh Ha OKPY>KHOCTH MOJIOKEHUE
TOYKH, COOTBETCTBYIOIIEH JAHHOMY
JNEUCTBUTEILHOMY YucTy. HaXxoauTh 3HaKu 3HaYCHUI
CHHYCa, KOCUHYCA, TAHT€HCA YKCIa.

BbBISBIISITE 3aBUCUMOCTB MEXK]ly CUHYCOM,
KOCHUHYCOM, TAaHT'€HCOM OJHOT0 W TOTO k€ yrJa.
[IpuMeHATH JaHHBIEC 3aBUCUMOCTH JJIs1
JI0KA3aTeJIbCTBA TOXK/IECTBA, B YACTHOCTH Ha
OonpeAeIEHHbBIX MHOKECTBAX.

[TpumeHsITh IpU TPeoOPa30BaAHUAX U BEIYUCICHUAX
(GbopMyIIBI CBA3M TPUTOHOMETPUUYECKUX (HYHKIIUNA
YIJI0OB O U -0, POPMYIIBI CIOKEHUS, (HOPMYIIBI
JBOMHBIX U TIOJIOBUHHBIX YTII0B, (OPMYJIbI
npUBeACHUS, POPMYIIBI CYMMBI U PA3HOCTH CUHYCOB,
CYMMBI ¥ pa3HOCTH KOCHUHYCOB, IPOU3BEACHUS
CHUHYCOB U KOCHUHYCOB.

Jloka3pIBaTh TOXKIECTBA, IPUMEHSIS Pa3IUUHbIE
METO/]IbI, UCTIONB3YS BCE U3yUEHHBIE (DOPMYIIHI.
[TpumeHsTH Bce M3yUEHHBIE CBOWCTBA U (POPMYIIBI
IIPY PELICHUH NTPUKIIAJAHBIX 3a/]1a4 U 3a]a4
ITOBBILIEHHOM CJI0KHOCTH




6.9 | Cunyc, KOCHHYC ¥ TAaHT€HC JIBOMHOIO yriia 2

6.10 | CuHycC, KOCHHYC M TAHT'€HC MOJIOBUHHOIO 2
yriaa

6.11 | ®opmysbl npuBEaEHUS 3

6.12 | Cymma u pa3HocTh cuHycoB. Cymma u 2
Pa3HOCTh KOCUHYCOB

6.13 | Ypok 060011eHMs 1 CUCTEMATU3alluU 3HAHUM 1

6.14 | Koumpoavnas paboma Ne5 1

«Tpuconomempuueckue popmynol»

7 | I'naBa VI. Tpuronomerpudeckue 164 YMeTh HaXOAUTh APKCUHYC, aPKKOCHUHYC, APKTAHI'€HC
YPABHEHUS (15+14) | HEHCTBUTEIBLHOTO YHCIIA.

VYpaBHeHUE cos X = a. YpaBHEHHE Sin X = a. [IpuMeHATH CBOMCTBA apKCUHYCA, APKKOCHUHYCA,
VYpaBHenue tg X = a. Pemenue apkTaHreHca yucia. [lpumensats hopmybl 1
TPUTOHOMETPUYECKUX YPABHEHUM. HAXO0XJACHHUS KOPHEW ypaBHEHUH COs X = a, Sin X = a,

7.1 | YpaBHeHue cos X = a 3 tg X = a. YMeThb peuarb TPUroHOMETPUUECKUE

7.2 | YpaBHeHHe sin X = a 3 YpaBHEHUS: JINHEHHBIE OTHOCUTENIBHO CHHYCA,

7.3 | YpaBHeHue tg X = a 2 KOCHHYCAa, TAHT€HCa yriia (4ucia), CBOASIINECS K

/.4 | PeieHue TpUroHOMETPUYECKUX YPABHEHU N 3 KBaJIPATHBIM U JIPYTHM aIreOpandecKkum

7.5 | IIpuMepsl penieHus: NpOCTEUIINX 2 YPaBHEHUSAM IIOCJIE 3aMEHbI HEU3BECTHOTO,
TPUTOHOMETPUUYECKUX HEPABEHCTB CBOAAIHNCCA K ITPOCTCHUIITUM TPUTOHOMCETPHUYICCKUM

7.6 | Ypok 0000IeHNs U CHCTeMAaTU3aIMK 3HAHUI 2 YPaBHCHHUSAM IOCJIC PA3JIOKCHUS HA MHOKHUTEIIH.

71 1 Pemate ogHOpOAHBIE (IEPBOI U BTOPO CTETIEHN)

Konmponvuas paboma Neb
«Tpuconomempuueckue ypasHeHus»

YPaBHEHUSI OTHOCUTEIBHO CHHYCAa U KOCUHYCA, a
TaKXe CBOJSIIIMECS K OJJHOPOAHBIM YPaBHEHHUSIM.
Hcnonb30BaTh METOT BCIIOMOTATEIBHOTO YIJIA.
[IpuMeHATH METOJ MTPEABAPUTEIBHON OLICHKH JIEBOU
Y [IPaBOM 4aCTEW YpaBHEHHUS. Y METb IPUMEHSTH
HECKOJIbKO METOJOB IPU PEIICHUN YPAaBHEHHS.
PemaTte HeCI0)KHBIE CUCTEMBI TPUTOHOMETPHUUYECKUX




ypaBHeHUH. Pemars TpUroHOMETpUYECKUe
HEPABEHCTBA C IIOMOILBIO €MIMHUYHON OKPYIKHOCTH.

IHoBTOpenue kypca aiaredpst 10 kiacca

CreneHHasi, Moka3aTejbHas U
norapudmuyeckas GpyHkiuu. Pemenue
MMOKAa3aTeIIbHBIX, CTCIICHHBIX U
norapudmuyeckux ypaBHeHH. Perenue
MMOKa3aTe/IbHBIX, CTCIICHHBIX U
norapu(MUYECKIX HEPABEHCTB.
Tpuronomerpudeckue GopMyIibL.
Tpuronomerpudeckue ToxaecTra. Pemenue
TPUTOHOMETPUUYECKUX ypaBHeHUM. Pemienue
CHUCTEM IMOKa3aTeIbHBIX U JIOTapu(YMHUIECCKUX
ypaBHeHUN. TeKCTOBbIE 3a/1aur Ha MPOIEHTHI,
IBIDKCHUE.

T4

HUToro yacos

102 4




TemaTn4yeckoe mIaHUPOBAHHE MOAYJSA «AJredpa M HA4YAJIa MAaTEMATHYECKOT0 aHaIu3a» - 11

KJIacc
Ne
Pasznen KonunuaecTBo yacos e
n/n
1. [ToBTOpEeHue Kypca anredOpbl U Havan aHanuza 10 kimacca 2
2. Tpuronomerpuueckue GyHKIUU 13
3. IIpou3Bo/IHAs M €€ TEOMETPUUECKUIN CMBICT 16
4, [TpumMeHeHue Npor3BOIHON K UCCIEAOBAHUIO (DYHKIUN 16
S. WHuTerpan 13
6. DneMeHThl KOMOWHATOPUKHU 10
7. 3HAKOMCTBO C BEPOSITHOCTHIO 7
8. HToroBoe noBTOpeHHE Kypca aaredpbl M Hayasl aHanu3a, noaroroska k EI'0. 25
HTtoro: 102




KasenmapHo - tTeMaTuuyeckoe nJiaHupoBaHue mo ajareope B 10 kiacceno yueOHUKy AJMMoBa

III.A. u ap., 3 yaca B Hexes0. Beero 102 u.

Ne Tema Koua - OnopHble 3HAHUSA Mara
n/m BO NMpOBeAeHUA
4acoB
[nan | Pakr
IloBTOpeHue kypca 7 -9 kiacca 6 4
1 |YucnoBbie U OyKBEHHBIC BBHIPAKCHUS. 1 3HaTh: UYuciaoBele U OyKBEHHBIE BBIPAYKEHUS.
VYopomienue — BblpaxkeHui.  YpaBHeHus.  CucTeMbl
2 [VYropomieHne BBIPKCHUH 1 ypaBHeHuil. HepaBeHcTBa. DnemMeHTapHble QYHKIUU.
3 [YpaBHeHus. CuCTEeMbl ypaBHEHUN 1
4 |HepaBeHcTBa. 1
5 [OnemenTtapHbie GYHKIIUU 1
6 |BX0aHOii KOHTPOJIb 3HAHMIA 1
I'nnaBa 1. JlelicTBUTE/IbHBIE YHCJIA 114
7 |Llenble U panmoHaNIbHBIE YHCIIA 1 3HATh: TMOHSTHE PALMOHAIBHOTO 4YHUCIA, OECKOHEYHOM
NECATUYHON TEPUOJUYECKOW OpoOHu; OmpeAesieHUe
8 |[ledcTBUTENBHBIE YHCITA 1 KOpHSI TI-¥ CTENEHU, €r0 CBOWCTBA; CBOMCTBA CTEICHU C
3 palMOHAIbHBIM [TOKA3aTEIEM;
beckoneuno  yObmsaromas  reomerpuyeckas|l yMeTh: NPHMBOIAMTH HPUMEPHI, ONpPEACIATh IIOHSTHS,
[porpeccust




10 [beckoneuHO yObIBaroIIAs reometrpuyeckasi|l noa0dupaTb apryMeHTbl, (OpMyIupoBaTh  BBIBOJBI,
[pOrpeccHsl IPUBOJUTH J0KAa3aTEIbCTBA, PA3BEPHYTO OOOCHOBHIBATH
11 [ApudmeTrueckuii KOpeHb HaTypaJibHOM cTeneHu |1 CYKJICHHUS; NIPEACTABIATH OECKOHEUHYIO
MEePUONYECKYI0 Apo0b B BHUJIE OOBIKHOBEHHOU IpoOu;
12 |ApudmMeTrueckuii KOpeHb HaTypajibHOU cTeneHu |1 HAXOJIUTh CyMMY OCCKOHEYHO yObIBaroIen
reOMETPUYECKOM MPOrPECCHH; BBITIOJTHSATH
13 (Cremenb ¢ palMOHATBHBIM MOKa3aTENEM - peoOpa3oBaHus BBIPAKEHHH, COAEPXKANINX PaIUKaIbl;
> pemaTth IpocTelIne ypaBHEHUs, COAepKallue KOPHU -
14 |CreneHs ¢ AeHCTBUTENBLHBIM IOKA3aTEIIEM 1 o
W cTelmeHd; HaAXOAUTh  3HAUYEHUS  CTENEHU C
15 |Beruucnenue crenenu u apudmernyeckoro KopHs; |1 PAIMOHATLHBIM TIOKA3ATCICM.
16 [[ToBTOopenue no teme «/lericTButenpubie uncua» |1
17 |KontpoJbHasi paboTa 10 TeMe 1
«J1eMCTBUTEIbHBIC YHUCIIAN
I'naBa 2. Crenennasi pyHkuus 12 4
18 |Crenennas QyHKIMH, €€ CBOWCTBA U rpauK 1 3HATh: CBOWMCTBAa (YHKIMH; CXEeMy HCCIEIOBaHUs
GYHKIMM; OTpeesIeHHe CTETICHHON (YHKIUHU; TOHSATHE
19 |Crenennas pyHkIuu, e€ cBOMCTBA U Tpaduk 1 MPPALMOHAIBHO YPABHCHNS;
yMeTb: CTPOUTH TpadHKd CTETCHHBIX (YHKIHN TIpU
20 [Bsammio obparible QyHKIMH 1 Pa3TUYHBIX 3HAYCHUSX TTOKa3aTes;
21 |PaBHOCHIbHbIC ypaBHOHIA 1 UCCIIeZIOBaTh (DYHKIIMIO 1O cXeMe (OMUChIBaTh CBOWCTBA
GyHKIIMY, HAXOIWUTh HAWOONBIINE ¥ HAWMEHBIIUE
22 |PaBHOCUIIbHBIE HEPABEHCTBA 1 3HAUCHUA), _
pemaTth OpOCTEHIlMEe YpaBHEHUSI W HEPABEHCTBA
23 [MppaiuoHaIbHble YPaBHEHHUS 1 CTaHJAPTHBIMU METOJAaMHU; HM300pakaTb MHOKECTBO
pELIEHNI HEPaBEHCTB C OJJHOM EPEMEHHOM;
24 |UppamumoHalbHbIE YPAaBHCHHUS 1 NPUBOAUTH  HpPUMEPBI, OOOCHOBBIBATH  CYXIEHHS,




25 |AppanuoHalibHblE HEPABEHCTBA 1 no0upaTh apryMeHThl, (POpPMYIUPOBATH BHIBOIbI;
pematb ~ paldoOHAIBHBIC  YpPaBHEHUS,  MPUMCHSS
26 |PemieHuie uppaliOHaIbHBIX YPABHEHUN U 1 QOpMYIBl  COKpAalEHHOTO  YMHOKEHHS OpU  HX
HCPAaBCHCTB VIIPOLLIECHUY,
27 |Pemienne MppalMoOHAIbHBIX YPABHCHUH U 1 pellaTh MpPPAlMOHAILHLIE yPABHEHHS;  COCTABIAThH
HCPABCHCTB MAaTEMATUYECKUE MOJIETN PEAIbHBIX CUTYalUH;
28 [[ToBTOpenue mo Teme «CTeneHHast PyHKIHS 1 JaBaTh OIIGHKY uHpopManuu, (akram, Tmporiecca,
OTIPEIETISATh UX aKTyaJIbHOCTb.
29 |KoutpoJabHasi padora 1o teme «CreneHHas 1
byHKIMS
I'naBa 3. Iloka3aTenbHass QyHKIMS 12 4y
30 |IToka3aTtenbHas QyHKIUS, €€ cBOWCTBA U rpaduk |1 3HATH: OIPENEIICHUE T0Ka3aTebHOW (QYHKIMH H e
CBOWCTBA; METOJIbI PEIICHUS TOKA3aTeIbHBIX YPAaBHCHHUN
31 [[lokazarenbHas QyHKIMs, € cBoiicTBa U rpaduk |1 ¥ HEPABCHCTB U UX CHCTEM;
yMeThb: ONpeeNsATh 3HaYEHUs MOKa3aTeIbHON QyHKINH
32 [[loxasatesbHble ypaBHeHUA 1 M0 3HAYECHMIO €€ apryMeHTa MpU Pa3IudHbIX CI0ocoOax
33 |[loka3aTenbHbIC YpaBHECHHS 1 3aJ1aHus QyHKIMH; . )
CTpOUTH Tpaduk mokazaTeabHON QYHKIINY;
34 |[Toxa3aTenbHBIC HEPABEHCTBA 1 MPOBOAUTE OMHCAHNE CBOHCTE QyHKIHH;
UCIIOIB30BaTh T'paduK TOKa3aTeIbHONW (QYHKIUM IS
35 |[Toka3arenbHBIC HEPABEHCTBA 1 PCIICHHS YPAaBHCHWH W HEPABCHCTB IpapuyecKuM
METOJIOM;
36 |[lokazarenbHble YpaBHEHUS U HEPABEHCTBA 1 pemaTh MpOCTEHIINE MOKAa3aTeNbHbIE YPABHEHHUS W UX
CUCTEMBI;
37 |Pemmenue cuCTeM MOKa3aTEIbHBIX YPABHCHUI. 1 pelaTh  IIOKa3aTelNbHbIE  yPaBHEHUS,  IPUMEHSS
KOMOUWHAITUIO HECKOJIBKUX aJTOPUTMOB;
38 [Pemenne cncTeM nokasaTenbHbIX HepaBeHCTs. (1 pelarh OpocTeHInne IMOKa3aTeIbHbIE HEPABEHCTBA U UX
v CUCTEMBI;
39 |Pemenue moka3aTeabHBIX YPAaBHEHUH U 1 ’
pemarh  TMOKa3aTeNbHbIE  HEPAaBEHCTBA, MPUMECHSIS
HEPABEHCTB




40 [[loBTopenue no teme «IlokazaTenbHas pyHkuus» |1 KOMOMHAIMIO HECKOJBKUX aJITOPUTMOB;
CaMOCTOATENILHO UCKAaTh U OTOMPATh HEOOXOAUMYIO JIS
pelieHus ydyeOHbIX 3a7a4 HH(POpMaLuIo;
41 |KontpoasbHasi padora no teme «lloka3zarenpHas |1 MPCIBUICTH BO3MOXKHBIC MMOCTICCTBUSI CBOUX JICHCTBHM.
byHKIM
I'1aBa 4. Jlorapudpmuueckasi pyHkuus 154
42 |Jlorapugpmel 1 3HATH: MOHSTHE jorapudma, OCHOBHOE
Jorapu(pMUYEcKOe TOXKAECTBO U CBOMCTBA JIOTapu(MOB;
43 |lorapudmpi 1 dbopmyny mepexoja; omnpejeracHue Jorapudmudeckon
— byHKIMK, €€ CBOMCTBA; MOHATHE JOrapUPMUYECKOTO
44 |Ceotictsa norapngmos 1 ypaBHEHUS W  HEPABEHCTBA;  METOJABl  PCIICHHS
45 [Berancienne Torapr(mon 1 Jorapu(pMUYECKUX ypaBHEHUMH; aJIrOPUTM PEIICHHS
Jorapu(pMUYECKUX HEPABEHCTB;
46 |[lecATHanbIe H HATYpATBHBIE JOrAPH(MEL 1 yMeTh: YCTAaHABIMBaTh CBS3b MEXKAY CTENEHBIO U
jgorapupmMoM;  BBIUMCIATH  JlorapudmM  4uciaa 1O
47 |lecsiTiaHBIC U HaTYpaIbHBIC JIOTAPU(DMBI 1 ONIPE/ICNICHHIO; TIPUMEHATH CBOHCTBA JIOrapu(pmMoB;
BBIp@XKaTh JAHHBIM Jorapu@m dYepe3 ACCATUYHBIN U
48 lorapudmuyeckas GyHKIUs, €€ CBOMCTBA U 1 HaTypaJIbHBIN;
rpaduk NPUMEHATh OIpeecHue JIorapupMUIEeCKON (yHKIIHH,
49 ([[Toctpoenue rpaduka jorapupMUIecKoin 1 ¢€ CBOICTBA B 3aBUCUMOCTH OT OCHOBAHUS;
GYHKIUH. ompeneNsaTh 3HaueHue (QYHKIMH 1O  3HAYEHUIO
50 HorapI/I(bMI/IquKHe ypaBHEHUS 1 apryMEHTa IIpH Ppa3JIMIHbIX cnocobax 3agaHus (1)yHKIJ;I/II/I;
pemaTh npocTenime JorapuMUIecKue ypaBHEHUS, UX
51 |Pemenue norapuMudecKux ypaBHEHUH. 1 CHCTEMBI;
OPUMEHSATh  Pa3iM4yHble  METOIbl Il  PEIICHHS
52 |lorapnpmuteckie HepaBeHCTBA 1 Jorapu(MUYECKUX ypaBHEHWH; pemIaTh MPOCTEHIIINE
jorapupMUYECKre HEPaBEHCTRA.
53 |Pemenue norapuMUdIecKuX HEPABEHCTB. 1
54 |Pemenue norapuMUIECKUX HEPABEHCTB. 1




55 [[loBTOpenue no teme «Jlorapupmuueckas 1
byHKIMS
56 |KonTpoJsabHasi padora 1o teme 1
«Jlorapupmuueckast pyHKIus)
I'naBa S. Tpuronomerpuuyeckue (popmyJibl 234
57 |PagmanHas mepa yria 1 3HATh: NIOHATUS CUHYCA, KOCUHYCA, TAHI€HCAa,
KOTaHT€HCA MPOU3BOJILHOTO YTJIa; PaJluaHHON MEpHI
58 [[ToBOpOT TOYKHM BOKPYT Hadasa KOOPIAUHAT 1 yIJla; KaK ONpelelATh 3HAKU CUHYCa, KOCUHYCA U
TaHTeHCa MPOCTOTO apTryMEHTa M0 YETBEPTSIM; OCHOBHEIC
59 |[loBopoT TOUKM BOKPYT Hauala KOOp/MHAT 1 TPUTOHOMETPUYECKUE TOXKIESCTBA; JOKA3aTEIbCTBO
60 |OmpeneneHue cuHyca, KOCMHYCa M TaHTeHca yria |1 OCHOBHBIX TPHIOHOMETDHHCCKHX TOKAIECTB; (QOpMyIIbI
CUHYCa, KOCHHYCa CYMMBI U Pa3HOCTH JIBYX YTJIOB;
61 |Onpenenenue cuHyca, KOCMHyca U TaHreHca yria |1 (opmybt 1BOHHOTO yrita; BEIBO OPMYI MPHBEACHNUS;
yMeThb: BbIpakaTh paJlMaHHYIO MEpy yIiia B rpajaycax u
62 [BHaKu chHyca, KOCHHYCA 1 TAHIEHCA yIuIa, 1 HA000POT; BEIYUCIIATH CHHYC, KOCUHYC, TAHTEHC U
KOTaHTEHC YTJIa; UCTIOJIb3Ys YHCIOBYIO OKPY>KHOCTh
63 |3aBHCUMOCTBH MEXKAY CUHYCOM, KOCUHYCOM U 1 OIPENENIATE CHHYC, KOCHHYC, TAHT'€HC, KOTaHT€HC
TAHTEHCOM OHOTO M TOTO XK€ yIia MIPOM3BOJIBHOTO YTJIa; OMPEEsATh 3HaKH CUHYCAa,
64 [3aBHCHMOCTb MESKLy CHHYCOM, KOCHHYCOM H 1 KOCHHYCa, TAHT€HCA, KOTAaHT€HCA 110 YETBEPTSM;
TAHTEHCOM OJIHOTO M TOTO e YITIa. BBITIONHSATH MTPeoOpa30BaHue pOCTBIX
65 [TpuroHOMETpHYECKHE TOXKIECTR. 1 TPUTOHOMETPUYECKHUX BBIPAKECHUIA; YITPOLIATh
BBIPAKEHUS C IPUMEHEHNUEM TPUTOHOMETPUUIECKUX
66 |TpuroHomMeTpuyYecKHe TOXK/ICCTRA. 1 hopmyJ1; OOBACHAT U3YYCHHBIC TTOJIOKCHHUS Ha
CaMOCTOSITENILHO MO00PaHHBIX KOHKPETHBIX IPUMEPax;
67 |Cunyc, KOCHHYC ¥ TaHTE€HC YTJIOB O, 1 -Q.. 1 paboTtaTh ¢ yueOHUKOM, OTOMPATh U CTPYKTYPUPOBATH
MaTepual; MoJIb30BAThCSA SHIUKIONEANEHN, CIPABOYHOU
68 |CuHyc, KOCHHYC 1 TAHTCHC YIJIOB O U -OL. 1 JUTEPATypPOH; MPEABUAETh BO3MOKHBIE MTOCIEACTBUSA
CBOUX JICUCTBUM.
69 |Dopmyibl crioKeHHS 1




70 |®opMyibl CIOXKEHUS 1
71 |CuHyc, KOCUHYC ¥ TaHT€HC JJBOMHOTO yria 1
72 |CuHyc, KOCUHYC U TaHT€HC IBOMHOTO yria. 1
73 |CuHyc, KOCUHYC ¥ TaHT€HC MOJIOBUHHOIO yria |1
74 |®opmysibl NPUBUICHUS 1
75 |®opmysibl NPUBUICHUS 1
76 |CyMMma u pa3HOCTb CUHYCOB. 1
77 |Cymma 1 pa3HOCTb KOCUHYCOB. 1
78 [[loBTropenue mo Teme «OCHOBHBIC 1
TPUTOHOMETpPUYECKUE (POPMYITBI»
79 |KontpoJabHas padora 1o Teme «OCHOBHBIC 1
TPUTOHOMETPUYECKHUE POPMYIIBI»
I'naBa 6. Tpuronomerpunyeckue ypaBHeHHsI 16 u
80 |YpaBHeHue COSX =a 1 3HaTh: OINpPE/ICNICHNE apKKOCHHYCa, apKCUHYCa,
apKTaHreHca U GOPMYJIIbI ISl PEIICHUS POCTEUIITUX
81 |PerucHue ypaBHeHHUIT BHa COSX = a 1 TPUTOHOMETPUYECCKUX YPABHEHUH; METO/IbI PEIICHHSI
0 : 1 TPUTOHOMETPUYECKUX YPABHEHUIA;
YpaBHEHHE SIN X =4 YMeTh: PEUIaTh IPOCTEUIINE TPUTOHOMETPUUECKUE
= - aBHEHUS 10 (GopMysaM; pemaTh KBaJApaTHEIC
83 |Pemenue ypaBHeHuUi Buga SiNxX =a 1 yp opmynau; P AP
YpaBHEHHSI OTHOCHUTEIILHO S1n, COS, tg U ctg;
84 |Pemenyie ypasHenuii Bija COSX—a, SiNx—a |1 ONpENENATh OJHOPOAHBIE YPABHEHUS IEPBOI U BTOPOU
CTETEHU U pelaTh UX M0 alrOPUTMY, CBOJS K




85 |VYpaBHenue tgx =a 1 KBaJPAaTHOMY; IPUMEHSTh METO]I BBEJICHUS HOBOM
MEePEMEHHON, METO/] Pa3I0KEHUSI Ha MHOXKUTEIU TIPU
86 |Peurenne ypaBHeHui Buaa tgx = a 1 PELIEHUN TPUTOHOMETPUYECKUX YPABHEHUN;
- apryMEHTUPOBAHO OTBEUYATh HA MOCTABJICHHBIE BOIIPOCHI;
87 [|Pemenne ypasnenui Buna tgx =a s OCMBICJIMBATh OIIMOKU U YCTPAHATh UX; CAMOCTOSTEIIHLHO
UCKaThb U OTOUpATh HEOOXOAUMYIO JIJISl PEILICHUS
88 |TpuronoMeTrpuueckue ypaBHEHHUs, CBOAsIMECS K (1
yueOHBIX 3a/1a4 UH(POPMALIHIO.
KBaIPATHBIM.
89 [VpaBuenue asinx+bcosx=c 1
90 |PemeHne TPUTOHOMETPUIECKUX YPABHEHH. 1
91 |PemieHne TPUTOHOMETPUYECKUX YPABHEHUH . 1
92 |[IpuMepsl perieHus: MPOCTEHIITNX 1
TPUTOHOMETPUYECKUX HEPABEHCTB
93 [[Ipumepsl pemieHus: TPOCTEHIITIX 1
TPUTOHOMETPUYECKUX HEPABEHCTB
94 |[ToBTopenue 1o Teme « TpuroHoMeTpruuecKue 1
ypaBHEHHS
95 |KonTpoJbHasi padoTa 1o TemMe 1
«Tpuronomerprdeckue ypaBHEHHUSI
HTorosoe mopropeHue Kypca ajaredpbl M Hayaaa anaau3a 10 kiacca 74
96 |CremnenHnas, nmokazaTenbHas u Jorapupmuueckas |1 3HAmMb: 3HAYCHHE MATEMAaTUYECKON HAYKU JJISl PEIICHUS
yHKIHH. 3a/1a4, BO3HUKAIOUIUX B TECOPUH U HA MPAKTUKE; IUUPOTY
97 |Pemenue moxa3aTeabHBIX, CTﬁE’HeHHbIX u 1 1 B TO %€ BPeMsl OPaHHIEHHOCTD [IPHMEHEHNS
JIorapUMIIECKIX ypaBHeHNH MaTeMaTH4YEeCKUX METOJ0B K aHAJIU3Y U UCCIIE0BAHUIO
08 |Pemenue moka3zaTeabHBIX, CTEIICHHBIX U 1 .
MPOLIECCOB U SIBIICHUM B IPUPOJIE U OOIIECTBE; 3HAUCHUE
nmorapnMUYECKUX HEPABEHCTB ?
99 [TpUroHOMETPHICCKAS GOPMYIIEL 1 MPAKTUKU U BOIIPOCOB, BOBHUKAIOIIUX B CAMOM
TpHroHOMETpHYECKIE TOKIECTBA MaTeMaTuKe JIsl GOPMHUPOBAHUS U PAZBUTHUS




100

PerieHue TpUroHOMEeTpUYECKUX YPaBHEHU .

101

PelieHre cucTeM Moka3aTeabHbIX U
Jorapu(MUYECKUX YpaBHEHUIA.

102

TeKkcTOBBIE 3a/1a4ul Ha MPOLIEHTHL. TEKCTOBBIE
3a/1a4y Ha JIBUKCHHE.

MAaTeMaTHUYE€CKON HAYKH; UCTOPHUIO PA3BUTHUS TOHSATHS
4yucia, CO3JaHus MaTEMAaTUYECKOTO aHAIN3a,
BO3HUKHOBEHUSA U Pa3BUTHUS T€OMETPUHN; YHUBEPCAIbHBIN
XapakTep 3aKOHOB JIOTUKU MAaT€MaTUYECKUX
paccyXJIeHUH, UX MPUMEHUMOCTh BO BCEX 00JIaCTAX
YEJI0BEUECKOHN NeATENbHOCTH; BEPOSTHOCTHBIN XapaKkTep
Pa3JIMYHBIX NPOLIECCOB OKPYIKAIOLIETO MUPA;yMeMb:
peliaTh palMoHalbHbIC, TOKA3aTEIbHBIE U
Jorapumudeckre ypaBHEHUSI U HEPABEHCTBA,
MPOCTEUIIINE UPPALMOHATIBHBIE U TPUTOHOMETPUUECKUE
YpaBHEHUS, UX CUCTEMbI;COCTABJISITh YPABHEHUS U
HEPABEHCTBA 110 YCIOBUIO 33/1a4M;UCII0JIb30BATh JIJIs
npUOIMKEHHOTO pEIIeHUs] YPAaBHEHHU U HEPABEHCTB
rpaduueckuii MeTo;u300pakaTh Ha KOOPIMHATHON
MJIOCKOCTH MHOECTBA PELIEHUN MPOCTEUIIINX
YPaBHEHHI M UX CUCTEM;UCIIONH30BATh TPUOOPETCHHBIE
3HaHUS U YMEHHUS B IPAKTHUYECKOMN AEATEIbHOCTU U JJIs
IOBCETHEBHOM KU3HU; PEIIaTh MPOCTEUIIINE
KOMOMHATOPHBIE 33/1a4d METOJIOM Tepedopa, a TaKKe C
HCIIOJIb30BAaHUEM U3BECTHBIX (POPMYIT;BEIUUCIISATD B
MPOCTEHIIINX CIydasX BEPOSITHOCTUA COOBITUI HA OCHOBE
MO/ICY€TA YKCIIA UCXO/I0B;aHaIN3a PEAIbHBIX YHCIOBBIX
JTAHHBIX, TIPEJICTABJICHHBIX B BUJIC TUATPaMM, TPaPUKOB;
aHanM3a MHGOPMAIIMH CTATUCTUYECKOTO
XapakTepa.lmOCTPOEHUSI U UCCIIEIOBAHUS IPOCTENIINX
MaTeMaTHYECKUX MOJeNIeNpelaTh palliOHANIbHbIE,




NOKa3aTeJIbHbIE U JIOTapU(PMHUUECKUE YPAaBHEHUS U
HEPABEHCTBA, IIPOCTEUILINE UPPALMOHAIBHBIC U
TPUTOHOMETPUUECKUE YPABHEHUS, UX CUCTEMBI,
COCTaBJIATh YPAaBHEHHUS U HEPABEHCTBA 110 YCIOBUIO
3aJlayy; UCIOJIb30BATh ISl MPUOIMKEHHOTO PEIIEeHUs
YpaBHEHHI 1 HEPABEHCTB rpaduyecKuii
METO/;1300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH
MHOJKECTBA PELICHUH NIPOCTEUIINX YPABHEHUN U UX
CHCTEM.




KanengapHo - TeMmaTnyeckoe njiaHupoBanue no ajareope B 11 kiacce

no yueoOHuky Aaumona III.A. u ap., 34yaca B Heaearo.Bcero 102y.

Ne | Tema KoJu-Bo OnopHble 3HAHUSA Hara
4acoB
IU1aH | pakT
IHoBTOpenue kypca 10 kinacca — 24
1 Tpuronomerpuueckue GopmyJibl 1
2 TpuronoMeTpuveckrue ypaBHCHHUS 1
I'naBa 7. Tpuronomerpuueckue pyHkuuu -134
3-4 | O0GnacTh onpeeneH sl 1 MHOYKECTBO 2 3uHatb: UTo ABIISIETCS 001aCThIO ONPEIEIICHHS,
3HAYEHUN TPUTOHOMETPUUECKUX MHO>KECTBOM 3HAUCHHM QYHKIUH y=sinX, y=cosX, y= tgX.
byHKIMI
5-6 | UeTHOCTH, HEYETHOCTD, IEPUOJIUYHOCTD | 2 3uarb: OnpenencHue NepuoINIeCKor QPyHKITUN
TPUTOHOMETPUUYECKHUX (DYHKIIHIA
7-8 | CpoiicTBa GyHKIIMU y=COSX U €€ rpaduk | 2 3nath: CBOMCTBA QYHKIIMH Y=COSX
YMmets: Ctpouts rpaduk GyHKIIUNA y=COSX, OTPECISITH
CBOICTBa (DYyHKIIUU 110 TpadUKy
9- | CroiicTBa GhyHKIIMK y=SinX u €€ rpaduK | 2 3narh: CBoMcTBa PYHKIIMHU y=sinX
10 YMmets: Ctpouts rpaduk GyHKIIMHA y=SINX OMPEICISITH




cBOICTBa (DyHKLIMHU 1O TpaduKy

11- | CgoiicTBa QpyHKIMHU y= tgX U ee rpaduk | 2 3narb: CBOMCTBA PyHKIMH Y= tgX
12
YnMmets: Ctpouts rpaduk GyHKIUU y= tgX, ONPEIEsaTh
cBOICTBa (DyHKLMHU 1O TpaduKy
13 | O6GparHble TPUTOHOMETPUYECKHE 1 3HAaTh: MOHATHE OOPATHBIX TPUTOHOMETPUUECKUX
byHKIIH byHKIMH
14 | [loBTOpEHUE 1O TEME 1
«Tpuronomerpuueckue GyHKIAN
15 | KonTponbHas pabora 1o teme 1
«Tpuronomerpudeckue GyHKIAN
I'naBa 8. IlpousBogHasi U eé reoMeTpU4eCKHUii CMbICT - 164
16- | [IpousBoaHas 2 3natb: [loHsTHE TPOU3BOIHON PYHKITUH,
17 reOMETPUUECKUM CMBICIT TPOU3BOHOM.
YMeTh: HaXOIUTh MPOU3BOAHBIC (HDYHKITUI
18- | [IpousBoaHAas CTeNEHHOW (PYHKIIHH 2 3nath: opMyITbl MPOU3BOTHON CTETIEHHON (DYHKITHH
19 (xp)1=pxp-1 u ((kx + b)p)’ =pk(xx + b)p-1
YnMmets: Ucnionb3oBaTh GOPMYITEI PU HAXOKIECHUU
IIPOU3BOJHOM; HAaXOAUTh 3HAYECHHUE IPOU3BOJHON
(GYHKIIUY B TOYKE.
20- | IIpaBuna auddhepeHmpoBanmus 4 3nats: [IpaBuia nuddepeHnrpoBaHus CyMMBI,




23 IPOU3BEACHUS U YaCTHOTO 2-X (DYHKIIMI, BBIHECEHUS
MOCTOSIHHOT'O MHOYHTEJIA 32 3HaK MPOU3BOIHOMN
YnMerts: [Ipumenste npaBuia nudhepeHupoBaHus
24- | [Ipou3BoagHbIE HEKOTOPHIX DJIEMEHTAPHBIX | 3 3narb: Tabmauiry npou3BOJHBIX HEKOTOPHIX
26 | pynkumit AJIeMEHTapHbIX (PYHKIIUI
YnMets: Ucnonb3zoBaTh GOPMYIIbI IPU BBITIOJIHEHUN
YIPaXHEHUN
27- | 'eomeTpruyecKkuii CMBICI MPOU3BOIHOM 3 3HaTh: ['eoMeTpuUeCcKnid CMBbICI TPOU3BOIHOM,
29 YpaBHEHHUE KacaTeJbHOU
VYMmeTh: 3anuchIBaTh ypaBHEHNE KacaTeIbHON K rpauKy
bynknun f(x) B Touke x0
30 | [loBropenue mo teme «IIpousBoanas u ee | 1
F€OMETPUUECKUIN CMBICI
31 | KonrposbHas paboTta mo teme 1
«IIpousBoaHas u €€ reoMeTpuIeCKUn
CMBICID»
I'maBa 9. IlpumeHeHMe NMPOU3BOIHOM K HCCIAeA0BAHUIO QyHKIUI -164
32- | Bo3pactanue u yobiBaHue QPyHKITUU 3 3nath: OnpeneneHue Bo3pacTaroieil (yObIBaroIeil)
33 GYHKITUN, TPOMEKYTKH MOHOTOHHOCTH




VYnMerts: [lo rpaduky QyHKIIMHN BBISIBASTH TPOMEKYTKU
BO3pacTaHus , yObIBaHUS; HAXOUTh UHTEPBAJIbI
MOHOTOHHOCTH (DYHKIIUU

34- | DxcTpeMyMbl G yHKITUH 3Hath: OnpeeieHue TOYeK MaKCUMyMa 1 MUHUMYMa,

36 CTAIMOHAPHBIX, KPUTUYECKUX TOUEK, HEOOXOAUMBIC U
JIOCTATOYHBIE YCIIOBUS SKCTpEMyMa
YmMeth: [IpuMeHATh HEOOXOAMMBIC U JOCTATOYHBIC
YCJIOBHS DKCTPEMYMa JIJII HaXOXKJACHHUS TOYEK
IKCTpeMyMa (PYHKIIUU

37- | [IpumeHeHue MPOU3BOTHOM K 3HaTh:

39 | mocTpoenuto rpadukoB HYHKITUH
YnMmets: Ctpouts rpaduk GyHKIHUU C TOMOIIBIO
MIPOU3BOIHOM

40- | Haubonpliee 1 HAMMEHbIIIEE 3HAUCHHUSI 3HaTh:

42 | byskiun
VuMets: Haxonuts HanOoJIbIIee, HAUMEHBIIIES 3HAUCHHUE
byHKIIIH

43- | BemykinocTs rpaduka GyHKIIMH, TOYKH 3uatb: [lonsTre BeIMyKI0CTH rpadrka QyHKIIUU, TOUKU

44 | meperuba. neperuoa.
Ymerts: [IpuMeHITh 3TH NOHATHS TPU TOCTPOCHUU
rpaduka u uccienoBaHuu (PyHKIHH

46 | IloBropenue no teme «IIpumenenue

MPOU3BOAHOM K UCCIIEIOBAHUIO




byHKIHI

47 | KonTponbHas paboTa Mo TeMe «
IIprMmeHeHune npou3BOaHON K
UCCJIEI0BAHUIO (PYHKIIUI»
I'maBa 10. UuTerpadn - 134
48- | IlepBoobOpa3Has 3narb: OnpeneneHue nepBooopa3HOn
49 YMeTh:
50- | IlpaBuiia HaxXOXKAEHUS IEPBOOOPA3HOIM 3uarb: [IpaBuiia HaxoXeHUsI TEPBOOOPA3ZHBIX
52 YnMmerts: [IpumensaTs Tabnuily nepBooOpa3HbIX
53- 3nath: ®opmyny HeroToHa-JIeitoHuIa
[momanaes KpUBOJIMHENHOM Tparenuu U .
55 P P YwMmets: [Ipumensats dopmyny Herotona-JleiiOHua,
UHTETpa .
n300pakaTh KPUBOJIMHEHHYIO TPANEIUIO
56- 3nartb: Tabmuiry nepBooOpa3HbIX
57 | BHIYHMCICHHC MHTCTPAIOB. VMets: [IpuMeHaTh Tabauily IepBOOOPA3HBIX IS
BBIUMCJICHUS MTPOCTEHIINX UHTETPATIOB
58 | Beruucienue mwiom@amnei ¢ moMOIIBIO 3nHaTh: Tabnuiry mepBooOpa3HBIX

WHTErpajoB

YMmets: [IpumMeHaTs TabIuIly nepBOOOPa3HBIX AJIs




BBIYHCIICHUA HpOCTGﬁIHPIX HHTCTPAJIOB

59 | IloBropenue no teme «MuTerpan» 1
60 | KontposbHas paboTta 1o reme 1
«uTerpam»
I'maBa 11. DuemeHTHI KOMOMHATOPUKH - 104
61 | KomOunatopHble 3a/1auu 1 3nath: [loHATHE KOMOMHATOPHBIX 3a1a4
Ymers:
62 | [lepectanoBku 1 3Hath: OnpeneneHre nepecTaHoBKU
YwMmets: [IpumenaTs hopmyny
63- | Pazmenienus 2 3HaTh: OnpeneneHue pa3MenieHus u
64 dbopmyy pa3MeIIeHus
YwMmets: [IpumenaTs hopmyiy pa3MemeHus
65- | CoueTaHus U UX CBOMCTBA 2 3Hath: OnpeiesieHue COYeTaHus U UX CBOMCTBA
66
YuMmerts: [Ipumensats hopmyny
67- 2 3Hath: bunomunansayo popmyny HeroToHa
bunomunanshas popmyna HeroTona
68 YwMmerts: [Ipumensats Gpopmyny
69 [ToBTOpEHUE 10 TeME «DIEMEHTBI 1




KOMOMHATOPUKH
70 | KonTponbHas paboTta 1mno teme 1
«1eMEeHTbl KOMOUHATOPUKHU»
I'naBa 12. 3HaKOMCTBO ¢ BEPOSITHOCTBIO - 74
71- 2 3HaTh: OnpeneneHue BEPOITHOCTH COOBITHS, PopMyITy
BepositHOCTB COOBITHS
72 Ymerts: [Ipumensats Gpopmyny
73 1 3Hath: [IpaBuiia HaXOXKAEHUSA
CnoxeHue BeposTHOCTEN
YuMerts: [Ipumenste Gopmyny
74 BeposTHOCTS MPOTHBOONOKHOTO CO- 1 3natb: Onpenenenue [IpaBuna HaX0XKICHUS
ObrTHS Vwmers: IIpuMeHaTs GopMyay
1 3nath: OnpeneneHre yCIOBHON BEPOSITHOCTH
75 | YcaoBHast BEPOATHOCTh
YwMmets: [IpumensaTs hopmyny
76 BeposATHOCTE TPOU3BENCHHS HE3aBH- 1 3HaTh:
CHMBIX COOBITHH Vmers: [IpumeHaTs popmyiay
77 | KoutpoinbHas padoTa 1o teme 1
«BeposaTHOCTH»

IHoBTOpeHnue. 254




/8-

IToBropenue: UNCIIA.

YMeTh BBINOJHATH apu(METUYECKUE TEUCTBUS, COUYETAs

79 YCTHBIE U MUCbMEHHBIC TPUEMBI; BBITIOIHITH YCTHBIE U
MUCHMEHHBIE TIPUEMBI C YHCTIaMU

80- | Anrebpanveckue BHIpaKEHUSI. YMeTh BBITIONHATH BEIUMCICHHS aNTreOpandecKux

82 BBIPAKEHU

83 | CrenenHas GyHKIHS YMeTh onpenensTh 3HaueHUE QYHKIINH 110 3HAYCHUTO
apryMeHTa

84 | Jlorapudmuueckast GyHKIUSA

85- | Tpuronomerpuueckue GyHKIUH.

86

87 | Pemenue nokasaTelbHBIX YpaBHEHUN YMeTh pemath paloHalibHbIE, TOKa3aTelbHbIE,
Jorapu(pMUYecKre, TPUrOHOMETPUYECKUE YPaBHEHUS U
HEPaBEHCTBA

88 | Pemenne nmokasaTebHBIX HEPABEHCTB

89 | Pemenne norapudMudeckux ypaBHEHHM

90 | Pemenue norapupMuyecKux HEPaBEHCTB

91 | PemeHue TpUroHOMETPUYECKUX

YPaBHEHU U HEPABEHCTB
92- | IlpousBoanas. [Ipumenenue YMeTh BBIYUCIATH TPOU3BOAHBIC, TPUMEHSS MTpaBUIia




94 | mpou3BoaHOMN BBIUMCIICHHS TTPOU3BOIHBIX, UCIIONB3YS CIIPAaBOYHBIC
MaTepHuabl
95 | BoluucieHue UHTETPaJIOB 1 YMeTh HaXOAUTh IUIOLIAAb KPUBOJIMHEWHON Tpanelun
96 | BeruucieHue miomaau KpuBoauHennon | 1
Tpaneuuu
97- | PenieHne TEKCTOBBIX 3a/1a4 4 YMeTh penratb TEKCTOBBIC 3aa4n
100
101 | UtoroBas koHTpOJbHAs paboTa 2
102

Oo6s13aTeILHBI MUHUMYM COJIEPKAHUS 00pa30BaTeJIbHOM 00/1acTH «AJiredpa 1 HaA4YaJIa MaTeMaTHYeCKOr0 aHAJIHU32»

Kopens crenenn n.

CreneHs ¢ paluOHaJIbHBIM TOKa3aTEJIEM.
Jlorapudm.

Cunyc, KOCHUHYC, TaHT€HC, KoTaHreHc. [Iporpeccuu.




e OOume npuemMsl pelieHus ypaBHeHui. Pemenne ypaBHenuil. CucteMbl ypaBHEHHI ¢ 1ByMs iepeMeHHbIMU. HepaBeHcTBa
C OHOM IIEPEMEHHOM.

Ob6nactpb onpeneneHus: GyHKLIUU.

O6nactb 3HaUCHUN DYHKIIUH.

[lepuognunocts. YeTHOCTH (HeUeTHOCTH). Bo3pacTanue (yObiBaHUe).
OkctpemyMbl. Hanbonbiliee (HauMeHblee) 3HauyeHue.

I'padpuxu pyHKIMHA.

IIpownsBoaHas.

HccnenoBanue QyHKIIMU C TOMOIIbIO TPOU3BOIHOM.
[lepBooGpa3znas. Unrterpai.

[Imomanas KPUBOJIMHEMHOW TPATICIIUU.

Cratuctuyeckas o0paboTKa JaHHBIX.

Pemenue koMOMHATOPHBIX 3a/1a4.

CrnyyaiiHble COOBITUS U X BEPOSATHOCTH.

YpoBeHb 00513aTeJIbHON MOATOTOBKH 00y4aK0LIErocst
YMeTs:

® OMpeaeNsATh 3HaUCHNE (YHKITUY 110 3HAYCHHUIO apryMEHTa MPHU Pa3InIHBIX CIIOCO0aX 3a1aHus (yHKITIH;

® CTpouTh IpadKN U3YUCHHBIX () YHKIIUH;

® ONUCHIBATh MO TPaUKy ¥ B MPOCTEHIINX CAyUasx mo Gopmysie moBeACHNE U CBOMCTBA QYHKIIUN, HAXOAUTH IO TPaPUKy
(GyHKIIMY HAauOOJbIITNE U HAUMEHBIITUE 3HAUCHUS;

® BBHITIOJHATH apU(METUUECKHE ICHCTBUSI, COUETas] YCTHHIE M MUChbMEHHBIE TIPUEMBbI, TPUMEHEHHE BIYUCITUTEIIBHBIX
YCTPOMCTB; HAXOIUTh 3HAUYCHUSI KOPHS HATypaJlbHON CTETICHH, CTETICHH C PAIMOHAILHBIM MTOKa3aTesieM, Jorapudma,
MCIIOJIB3YSI PY HEOOXOAMMOCTH BRIYMCIUTEILHBIE YCTPOMCTBA; TIOJIb30BATHCS OIIEHKOMN M MPUKHUIKOW MPHU MPAKTHICCKUX
pacuerax;

® TIPOBOJUTH MO U3BECTHHIM (OpMYJIaM U MpaBHIIaM Mpeodpa3oBanusi OYKBEHHBIX BIPAKEHUH, BKIIFOYAIOIINX CTEICHH,
paauKaibl, JorapuGMbl U TPUTOHOMETPUUYECKUE (QYHKITUH;

® BBIYHCIIATH 3HAUCHUS YHCIIOBBIX U OYKBEHHBIX BHIPAKCHHH, OCYIIIECTBIISASI HEOOXOAUMBIC TIOJICTAHOBKY U TIPEOOPA30BAHUS;



BBIYHCIISATH IPOU3BOAHBIE U TEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIMMA, UCIIONb3Ysl CIPAaBOYHbIE MaTepUallbl;

MCCJEeI0BATh B MPOCTEUIINX CiIydasX PyHKIUMU HAa MOHOTOHHOCTb, HAXOUTh HAaUOOJIbILINE 3HAYCHUS (PYHKLIHNA, CTPOUTD
rpauKu MHOTOWIEHOB U MPOCTEHIINX pAallMOHANIBHBIX (YHKIUN C UCIIOJIb30BAHUEM anapara MaTeMaTHYECKOro aHan3a;
pemarh paMoHalIbHbIE, TOKa3aTeIbHbIE U JIOTApU()MHUUECKIE YPaBHEHUS U HEPABEHCTBA, MPOCTENUIINE UPPALIMOHATBHbIE
Y TPUTOHOMETPHUUYECKUE YPABHEHHUSI, UX CUCTEMBI.

YpoBeHb BO3MOKHOM MOATOTOBKHU 00y4a0IIerocst

pelaTh ypaBHEHUs1, MPOCTEUIIINE CUCTEMb] YPaBHEHH, UCTIOIB3Ysl CBOMCTBA (DYHKIIMI U X IrpaduKoB;
BBIUUCIISATH MJIOMAIN C UCTIOIB30BAHUEM TEPBOOOPA3HON;

UCIIOJIb30BaTh JJIsl MPUOJIMKEHHOTO PEIICHUs YPaBHEHUN U HEPABEHCTB IpaUuecKuil METOI;
N300paXkaTh HA KOOPJUHATHOM MIOCKOCTH MHOKECTBA PEIICHUI MPOCTEHIIINX YPaBHEHUN U UX CUCTEM.
CTpOUTH TpadUKU N3YUCHHBIX (YHKIIUML;

OIMCHIBATH 10 TpaduKy U 1Mo GopMyIie MOBEIeHNE U CBOMCTBA (DYHKIIMIA, HAXOIUTD MO Tpaduky GyHKIINN HANOOIbIINE U
HauMEHBIITNE 3HAYCHUS;

HCIT0JIB30BAaTh HpHOﬁpeTeHHbIe SHAHUHA U YMCHHUSA B HpaKTH‘IeCKOﬁ JeSITeJIbHOCTH M MOBCEIHEBHOM KU3HHU JIJIsI:

NPAKTHYECKUX PACYETOB MO (hopMysaM, BKIIOUas GopMyIibl, COEpKaIle CTENEHH, PaIuKaIIbl, TIOTapudMbl U
TPUTOHOMETpUYECKHUE (PYHKITMH, UCTIOIB3YS MPU HEOOXOIUMOCTH CIIPABOYHBIE MAaTEPHUAIIbI M MPOCTEHIIINE
BBIYMCIINTEIIbHBIE YCTPOMCTBA.

OMMMCAHMSI C TIOMOIIBIO G YHKIIUNA PA3TUYHBIX 3aBUCUMOCTEH, MPEICTABICHUS UX TpaduuecKu, HHTepIpeTaiy rpaduKoB;
pENIeHHs MPUKIIATHBIX 3a/1a4, B TOM YKCJIE COIMATbHO-I)KOHOMUYECKUX U (PU3NIECKUX, HA HAMOOJBIIINE 1 HANMEHBIIINE
3HAYEHHUsI, HA HAXO0XKJIECHUE CKOPOCTU U YCKOPEHHS;

IIOCTPOEHHUSI U UCCIIEIOBAHUS IPOCTEUIINX MATEMATHYECKUX MOJEIEH.
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