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HNOACHUTEJIBHASA 3AIIMCKA
HopmaTuBHasi npaBoBasi 0CHOBA IPOrpaMMBbl

HopmaTtuBHO-TIpaBOBYIO OCHOBY HACTOSIILIEH MpOrpaMMbl IO Y4e€OHOMY MpenMeTy
«Anre0Opa 1 Hayajla MaTEMAaTUYECKOT0 aHAJIN3a» COCTABIISIIOT CIAEAYIOLIUE TOKYMEHTBHI:

®denepanbhbiii 3aK0H 0T 29 nekadbps 2012 r. Ne 273-D3 «O06 obpa3oBanuu B Poccuiickoit
denepauuny;

®enepanbHbii 3akoH 0T 3 aBrycra 2018 r. Ne 317-D3 «O BHeceHUM U3MEHEHU B CTAThbU
11 u 14 ®epepanbHoro 3akoHa «O06 o6pazoannu B Poccuiickoit deaepanumny;

npuka3z MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit ®@enepanuu ot 17 nexadps
2010 r. Neo 1897 «OO6 ytBepkacHUH (eAepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJIapTa OCHOBHOTrO o0miero oOpasoBanus» (B peaakuuu nmpuxkaza MunoOpHayku Poccun ot
31 mexabps 2015 r. Ne 1577);

npuka3 MuHuctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 6 OKTAOps
2009 1. Ne 413 «OO0 yTBEp)KICHHUU W BBEICHHH B JACUCTBUE (elepabHOTO TOCyIapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHJApTa CPEAHET0 00IIero 00pa3oBaHUs»

[Iporpamma pa3paboTana Ha ocHOBe TpeboBaHMil DenepadbHOrO TOCYIAPCTBEHHOTO
00pa3oBaTeNpHOrO CTAaHJApTa CpeaHero oOmero oOpa3oBaHUS K pe3yjlbTaTaM OCBOCHHUS
cpeanero oOmiero oOpa3oBaHus MO ydeOHOMYy mpenmery «l'eoMeTpusi», BXOISAIIEMY B
oOpa3zoBaTenbHy0 00nacTh «MaremaTuka U ”HHOPMaTUKAY.

JHannass pabGouas mnporpamma mo anreOpe u Hadainam aHanmm3a it 11 kitacca
paspaborana Ha ocHoBe IlpumepHOii pabodeil mporpamMmbl cpeaHero (IOJHOr0) OOIIero
oOpa3zoBaHMs MO MaTeMaTHKe (Mpo(UIBHBIN YpOBEHB), ¢ y4eTOM TpeOOBaHUil (enepaabHOro
KOMITOHEHTAa IOCYIapCTBEHHOI'O CTaHAapTa CpeAHero (IOJIHOro) 0o1iero oopa3oBaHusl.

Pabouas nmporpamma paccuntana Ha 136 gacos.

TPEBOBAHMUSA K YPOBHIO
MNOAI'OTOBKHA BBIITYCKHUKOB

B pe3ynomame uzyuenus anzedopuvl u Hauan ananuza Ha 06a3060M ypoeHe YUeHUK
001)ICeH

3HATH/MIOHUMATH

L4 3HaYECHHE MaTeMaTH4eCKOM HAayKHu JUId PpCHICHUA 3alda4, BO3HUKAOMINX B TEOpHUU U
MMPAKTUKE, HMIUPOTY U B TO K€ BPEMs OIrpaHUYCHHOCTH HNPHUMCHCHUSA MATCMATHYCCKUX
METOHOB K aHAJIN3Yy U UCCIICAJOBAHUIO ITPOLICCCOB U SIBJICHUH B npupoaec u O6H.[CCTB€;

L4 3HAYCHHUC MMPAKTUKU U BOIIPOCOB, BO3ZHUKAIOIINX B caMOM MaTeMaTHuKe JUIA (l)OpMI/IpOBaHI/ISI
U Ppa3BUTHUA MaTeMaTH4IECKOM HAayKH; HCTOPUIO Ppa3BUTHUA IOHATUA UYMUCIA, CO3JaHHA
MATEMAaTHYCCKOI'O aHaJIn3a,

. YHUBEPCAIbHBIM  XapakTep 3aKOHOB JIOTUKM MAaT€MAaTHYECKUX PpACCYXKJIECHHH, UX
IPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEUYECKOM NesTeIbHOCTH;

. BEPOSITHOCTHBIN XapaKTEP PA3IUYHBIX IPOLECCOB OKPYKAIOLIETO0 MUPA;
AJITEBPA

yMeTh



BBINOJIHATh apU(PMeTHUeCKue IeWCTBUS, cOYeTas YCTHbIE U IUCbMEHHBIE IPUEMBI,
IIPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOMCTB, HAXOAWTh 3HAYCHUS KOPHS HATypaJbHOU
CTENEHHU, CTENEHU C pALMOHAIBHBIM I[IOKa3areiaeM, Jiorapupma, UCHONb3YS IpH
HEO0OXOUMOCTH BBIYMCIUTENIBHBIE YCTPONUCTBA; M0JIb30BATHCS OLIEHKON U MPUKUIKOHN IIPH
IIPaKTUYECKUX pacyerax;

IOPOBOIUTH 10 HW3BECTHBIM (OpMyJIaM | TMpaBHjiaM IpeoOpa3oBaHus OYKBEHHBIX
BBIPQKEHUH, BKIIOYAIONIUX CTENEHHU, pajuKaibl, Jorapupmbl U TPUTOHOMETPHUECKHUE

bynxumy;
BBIYUCIITh 3HAYCHHUSA YUCIIOBBIX U 6YKBCHHBIX BI)Ipa)I(eHI/Ifl, OCYHIECCTBIIAA HCO6XOI[I/IMBIC
MOJICTAHOBKH M ITPe0Opa3oBaHus;

HCNOJIb30BATh NMPHOOpPEeTeHHbIe 3HAHUS U YMEHUN B NMPAKTHYECKOH 1esiTeJIbHOCTH U
MOBCEIHEBHOM KU3HH IS

NPaKTUYECKUX pacyeToB Mo ¢opmynaM, BKiIouYas (OpMyJbl, COJEpKalllue CTENeHH,
panukanpl, JorapudMbl M TpUTOHOMETpHuYeckhe (YHKIUHU, HCIONb3yd  MpHU
HEO0OXOIMMOCTH CIPAaBOYHbIE MATEPHAJIbI U IPOCTEMILINE BEIYUCIUTEIbHBIE YCTPONUCTBA;

OYHKIIUU U TPAOUKHU

yMeTh

OTIpeIeNATh 3HaYeHHe (DYHKIUU 10 3HAYCHUIO apryMEHTa MpPU Pa3IMYHBIX CIIOcoOax
3agaHus QyHKIUH;

CTPOUTH rpaMKU CTENIEHHOM, TOKa3aTENbHOM, JorapuGMUIECKUX QYHKIINH;

OIUCBIBATh MO TpadUKy U 6 mpocmeuwiux Ciyyasx no ¢opmyne MOBEIEHUE U CBOUCTBA
byHKIMH, HAXOAUTH 1O TpaduKy PYHKIIUN HAUOONIBIINE U HANMEHBIINE 3HAYCHHS;

pemaTth ypaBHEHHS, IPOCTEHIIINE CUCTEMBI YPABHCHHM, UCTIONB3YS COUCMBA (YYHKYUL W
UX TpaduKoOB;

HCHOJIB30BaATDH l'lpl/lOﬁpeTeHHI)Ie 3HAHUA U YMECHHUSA B HpaKTH‘leCKOﬁ ACHATECJIbHOCTH U
NMOBCETHEBHOM KM3HU JIJIS:

ONMMCAHUA C TOMOLIBI0 (DYHKUMH pa3IMYHBIX 3aBUCHUMOCTEH, NpPEICTaBICHUS HX
rpaduuecku, HHTEpIpeTauuu rpaduKoB;

YPABHEHUA U HEPABEHCTBA

yMeTh

peiiaTh paiuOHAJIBHBIC, TTOKA3aTCIIbHBIC U J'IOl"apI/I(bMI/ILIGCKI/Ie YpaBHCHHA U HCPABCHCTBA,
npocmeﬁmue UppayuoHajlbHble U MPUSOHOMeMpUdecKue ypaeHerus, ux cucmembnl,

COCTAaBJIATh YPABHCHUS U HepaseHcnea 110 YCIIOBUIO 3a/1a4U;

UCIOJIb30BaTh JJIsi MPUOJIMKEHHOTO pEIlleH!s] ypaBHEHUH U HEpaBeHCTB rpaduiyecKuit
METOZ;

n300paxaTh Ha KOOPJUHATHON IJIOCKOCTH MHOXECTBA PELIEHUI MPOCTEHIINX YpaBHEHHM
U UX CUCTEM;

HCHOJIB30BaATH ﬂpnoﬁpeTeHHme 3HAHUA U YMCHHUA B HpaKTH‘IeCKOﬁ JCATECJIBbHOCTN N
HOBCCI[HeBHOﬁ JKU3HU 1A

MMOCTPOCHUS U UCCIICAOBAHUA HpOCTCfII.HPIX MAaTEMAaTHYICCKUX MOI[CJleﬁ;

IJIEMEHTBI KOMBHUHATOPHKM, CTATUCTUKHA " TEOPUU
BEPOSITHOCTEM

yMeTh



. pemarh TpPOCTEHIIMEe KOMOWHATOPHBIC 3aJayd METOAOM TMepedopa, a Takke C
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYIL;

HCMOJIb30BATh MPUOOpPEeTeHHbIe 3HAHUA M YMEHHsI B MPAKTUYECKOM J1eATeIbHOCTH H
NMOBCEIHEBHOM sKU3HH IS

L4 aHaJIn3a pCaJIbHbIX YU CJIIOBBIX JAHHBIX, IIPECACTABIICHHBIX B BUJAC AUAI'PAMM, I‘pa(i)I/IKOB;

. aHanu3a HHGOPMAIMK CTATUCTHYECKOTO XapaKTepa.

2. Conep:xanue kypca odyqyenns (11 kiaacce)

IToBTOpeHue Kypca anredpbl M Havyasa anaau3a 10 kiaace

1. Tpuronomerpudeckue GyHKIHH

OOnacte ompeAeneHUs M MHOXKECTBAa 3HAYEHUM TPUIOHOMETpUUYecKHX (yHKIMH. YeTHOoCTs,
HEYETHOCTh, IEPUOJUYHOCTh TPUTOHOMETpHUYeCKHX (PpyHKIMA. CBOWcTBA QYHKIMN Y= COS X, Y=
sinx, y= tgx u ux rpaduku. OOpaTHbie Tpuronomerpuueckue ¢yHkiuu. Ha mnpodunbHOM
YPOBHE TMPOJOIDKACTCS M3yYCHHE CBOWCTB 3JEMEHTApHBIX (DYHKIMI METOZaMu >JIEMEHTapHOM
MaTeMaTHKH; PpeIIaloTCs 3aJadd PAa3HOIo YPOBHS CJIOXHOCTM Ha HaxXOXJIeHHs o00jacTtu
OIpesie/IeHUs] 1 MHOYKECTBA 3HAUEHUN cIoKHBIX (yHKuui. Ha npoduibHOM ypoBHE 0OpaTHBIE
TPUTOHOMETPHUYECKUE (YHKIUHN H3y4aroTcs IOC]e MOBTOPEHMsI MOHATHUS B3aMMHO- OOpaTHBIX
¢bynkuuid. [IppMeneHue CBOWCTB OOpPAaTHBIX TPUTOHOMETPUYECKHX (YHKIUH paccMaTpuBaeTCs
Ha KOHKPETHBIX NIPUMEPaXx.

B xozae n3ydeHus TeMbl 0co00€ BHUMaHUE YACTSICTCS MCCISNIOBAaHUI0 (DYHKIMIA U TIOCTPOCHHUIO
rpadMKOB METOJIaMH 3JI€MEHTapHOM MaTeMaTHKH. TakuMm o0pa3oMm, IpU H3YyYEHHHM JaHHOTO
paszziena MpoUCXOAUT KaKk 00OOIIeHHe W CUCTeMaTH3alMs 3HAaHUHM ydaluxcsi 00 3IeMeHTapHBIX
(GYHKLIMAX M UX MUCCIEJOBAaHUM METOAAMHU 3JIEMEHTapHOW MaTeMaTUKH, TaK U IMOJArOTOBKAa K
BOCIIPUATHIO 3JIEMEHTOB MaTEMaTUYECKOr0 aHAJIN3a.

2. Ilpou3BoaHas M ee reOMeTPHYECKHUI CMBICJI.

[Ipenen mnocnenoBatensHOCTH. [lpeaen ¢GyHKUMHM, HENPEPHIBHOCTH (YHKIIUU, OMPEIEICHUE
npou3BoaHoi. IlpaBuna  muddepenuuponanus. [IpousBonHas  cTeneHHOW — QYyHKLUU.
[Ipon3BoHbIe 21eMeHTapHbIX QPYHKINN. ['eoMeTprudecKuii CMBICI TPOU3BOJHOM.

Ha npodunbHOM ypoBHE ywamuecss 3HAaKOMATCS CO CTPOTUMH ONpEIENeHUsIMU Ipeesna
IIOCJIEI0BATEIBLHOCTH, npenena  QyHKIUH, HENpPEephIBHOCTH  (yHKIUH, IpaBuia
muddepeHpoBaHus U (HOpMyJIbl TPOM3BOJIHBIX 3JIEMEHTApHBIX (DYHKIHUI OKa3bIBAIOTCS
CTpPOroO.

JlocTaTouHo MOApPOOHOE U3yueHHE TEOpUH TPEAETIOB YHUCIOBBIX IOCIIEA0BATENbHOCTEH
yYalUMHUCS NPOQPUIBHBIX KJIaCCOB HE MPOCTO TOTOBUT UX K BOCHPUATHIO CIIOXKHOI'O TOHSATHUS
npenena (yHKIMHM B TOYKE, HO Pa3sBUBACT MHOTME KAauyeCTBAa MBICIUTENBHOM NeATeNTbHOCTH
y4aIIuXxcs.

3. [IpuMeHeHnune MPOU3BOIHOM K HCCIeT0BAHNIO (PYHKIMIA.

Bospacranne u yObiBaHue (YHKIMHU. DKCTpEeMyMbl (YHKUMHU. HauOoOJbIllee W HaUMEHbIIee
3HaueHus GyHkuuu. IIpomsBogHas BTOPOro NOpsAIKa, BBIIYKJIOCTH M TOYKa Ieperuoa.
IToctpoenue rpadukos pynkiuii. MccnenoBanue ¢yHKIHA.

4. IlepBooOpa3Hasi U HHTerpaJl.

IlepBooOpasnas. [IpaBuiia HaxoXAeHUs IepBOOOpa3HbIX. [1nomans KpUBOIMHEHHON Tpanenun.
HNuterpan m ero BeuMCIeHUs. Bbramcienue momaneid ¢GuUryp ¢ IMOMOIIBIO HHTETPAJIOB.
[IpumeHeHre UHTErpaioB A perieHus ¢puszndeckux 3aaad. [Ipocreime auddepeHnnanbHbie
YpaBHEHHS.

Ha npodumibHOM ypoBHE yyariuecst 3HaKOMSTCS € 3a/ladaMi Ha HAXOXKJCHUS IyTH 110 33JJaHHOM
CKOPOCTH, Ha BBIYUCIICHUE PA0OTH IEPEMEHHOM CHJIBI U T.J. 00Jiee TOAPOOHO, YeM IIKOIHHUKA
KJ1accoB 0A30BOTI0 YPOBHSI, M YUaTCsl peliaTh nNpocTeime qudepeHaibHble ypaBHEHHs.

5. KomOuHaTopuka



Marematnueckass wuHAyknusg. IIpaBuwio mnpousBeneHus. PasMelnieHuss ¢ MNOBTOPEHHSIMHU.
[TepectanoBku. Pazmenienus 6e3 moBroperuii. Coueranus 6e3 moBropeHuit 1 OmHOM HproToHa.

6.2J1eMeHTbI TEOPUHU BEPOSITHOCTEH.

BepositHocTh coObITHs. CrOXKeHHEe BEpOSITHOCTEH. YCIOBHas BepoOATHOCTh. HezaBHUCHMMOCTH
coObITHI. BeposTHOCTh TpoM3BeNEeHUS HE3aBHUCUMBIX cOObITHH. Popmyna beprymmu. [pu
M3JI0KEHUU MaTepualla JaHHOTO pa3fena IMOAYEPKUBACTCS MPHUKIATHOE 3HAYEHHE TEOPUHU
BEPOSATHOCTEH B Pa3IMUHBIX 00JACTIX 3HAHUN M MIPAKTUYECKOMN EATEIIbHOCTH YEIIOBEKa.

7. KommiekcHble YucJa.

OnpeneneHne KOMIUIEKCHBIX —uHcesl. ClOXEHMEe U YMHOXKEHUE KOMIUIEKCHBIX YHCEI.
KommiekcHo comnpspkeHHble unciia. Moaylib KOMIUIEKCHOTO uucia. Onepaluud BBIYUTAHUSA U
nenenus. ['eomerpuueckas HHTEpIIpeTalus KOMIUIEKCHOTO uncia. Tpuronomerpudeckas opma
KOMIUIEKCHOTO 4HCa. YMHOXEHHE U JIeJICHHE KOMIUIEKCHBIX YHCEN, 3alHCaHHBbIX B
TpuroHomerpuueckoir popme. @opmyna MyaBpa. KampatHoe ypaBHEHHE € KOMILIEKCHBIM
HEU3BECTHHIM. V3BiIeueHNE KOPHS M3 KOMIUIEKCHOTO Yncia. Anredpandeckue ypaBHEHHUS.

8. YpaBHeHHs U HEPABEHCTBA ¢ ABYMsI llepeMeHHbIMU

JIuneliHple ypaBHEHUSI U HEPABEHCTBA C JBYMS IepeMeHHbIMU. HenuHeliHble ypaBHEHUS U
HEPaBEHCTBA C JBYMsI IMEPEMEHHBIMU. YPAaBHEHHS M HEPABEHCTBA C JBYMS IEPEMEHHBIMH,
coaepxaiuue napameTrpbl. M3yuyeHuem 3TOW TeMbl MOJBOJUTCS HMTOI M3BECTHBIM Y4YalUMCS
METOJaM pelIeHUs YpaBHEHUN M HEPaBEHCTB. PaccMaTpuBalOTCs METOJbI, ¢ KOTOPHIMU OHH
paHee 3HAKOMbI HE OBLIM, HO 3HaHUS, KOTOpPbIE MPUXOIUTCS MPUMEHSTh, XOPOIIO W3BECTHHI U
IIPEJICTAIOT C HOBOM JIJISl yHaIUXCSI CTOPOHBI.

9. UToroBoe noBTOpeHUE Kypca ajaredpbl 4 HAYAJ MATEMATHYECKOT0 aHAJIN3A.



Kaneﬂuapﬂo-TeMaaneCKoe IJITAHUPOBAHHE 110 a.nreﬁpe U HAYAaJIaM MaTEeMaTHY€CKOI'0 aHaJIu3a

ypoka |[lata Ocnognoe cooepcanue no [Inanupyemsie pe3ynbTaTbl 00ydeHus
[1pOB memam OcBoeHue YV
e/eH MPEeIMETHBIX 3HAHUN
st

1-5 IHoBTOpenne Kypca aaredpsl 5
10 knacca

1 Bripaxkenus u mpeoOpa3zoBaHus 1
BBIpaYKEHUM

2 VYpaBHEHUS U HEPaBEHCTBA 1

3 Cucrembl ypaBHEHHA 1

4 QDYHKINN 1 UX CBOWCTBA 1

5 Tpuronomerpuueckue 1
ypaBHEHHS

6-24 Tpuronomerpuyeckue 19
(pyHkumnu

6 Ob6nacte onpeneneHus 1 | Boluucnsars PerynstuBHbIe: §1, Ne 1-5
TPUTOHOMETPUUYECKUX (yHKITHHA 3HAYCHUS YUHUTHIBATh (2,4,6)

7 MHOkeCTBO 3HaU€HUN 1 | TPUTOHOMETPHUUYECKH | MPABHIIO B
TPUTOHOMETPUIECKUX PYHKITHHA X (hyHKIHH, TUTAHUPOBAHUH U

8 Haxoxnenne obnactu 1 | 3agaHHBIX KOHTpoJe ciocoda | §1, Ne 6-11
OIpPEENICHHS 1 MHOXKECTBA (popmynamu; pelIeHHS. (2,4,6)
3HAYCHUI TPUTOHOMETPHUYECKHX cocTaBiisATh Tabnunbl | [lo3HaBaTeJbLHbIE:

GyHKIMIA 3HaYeHUH OCYIIECTBIISATD

9 YETHOCTD, HEYETHOCTH 1 | TPUTOHOMETPUYECKU | IMOUCK §2, Ne12-16
TPUTOHOMETPUUYECKUX (HYHKITHHA X ¢yHKumiA. CTPOUTH | HEOOXOAUMOA (2,4,6)

10 I[lepuoauuHOCTD 1 | no Toukam rpa¢uku | uHpopmanuu s | §2, Nel7-21
TPUTOHOMETPHYECKHMX (DYHKIIHIA TPUTOHOMETPHYECKU | BBITOTHEHUS (2,4,6)

11 UeTHOCTDH, HEYETHOCTH U 1 | x byHKmii. Y4EOHBIX 3aJ1aHUH C | §2, Ne22-27
IEPHOLUYHOCT OnuckIBaTh WCTIOJIb30BaHHEM (2,4,6)
TPUTOHOMETPUYECKUX (DYHKITHIA CBOWCTBA yueOHO¥H

12 ®yskuus Y =COSX, ee 1 | TPUTOHOMCTPHHUCCKH | JMTCPATypBbI. §329, 30
CBOWCTBA H rpaduK X (hyHKIMI Ha KoMMyHuKaTHBH

13 Hcnonp3oBaHue CBONCTB 1 | ocHOBaHHMH HX ble: YHUTEIBATE §3 34(4,6),
(byHKIH Y = COS X, pu rpaduueckoro pa3HbIe MHEHHS U 35(2,4)

HPE/ICTABICHHS. CTPEMUTHCS K
PCILICHIH 33721 - Monennposars KOOpAMHALIUI

14 Pemenwne ypaBHeHwMiA 1 peabHbIe PA3MHIHBIX §3 48(1,2),
rpaguieckn 3aBHCUMOCTH C MO3HULIUH B 41(1,2,3)

15 Oyuknus Y = Sin X, ee 1| nomowsio Gopmyn u | corpyHuuecTBe §4, No52-
CBOICTBa 1 rpaduk rpaduKoB. 59(2,4,6)

HHTepnpeTnpoBaTh
rpauKu pearbHbIX

16 Hcnonp3oBanue CBOMCTB 1 | 3aBHCHMOCTEIl. §4, No60-
¢yHKImEu Y = Sin X, ipu Hcnonksosare 66(2,4,6)
pelleHHH 33714 KOMITbIOTEPHBIC

17 Pemenue ypaBHeHuit 1 | MPOTPaMMBLIUIA §4, Ne67-




rpadUUeCKH HCCIIEIOBAHUS 73(2,4,6)

18 OyHknuu Yy =tgx, y = ctgx 1 | monoxeHwus Ha §5, Ne74-
WX CBOWCTBA U rpaduku KOOPIMHATHOH 83(2,4,6)

19 ®yukun y =tgx, y = ctgx 1 | wiocKocTH rpaduKos §5, No84-
UX CBO¥CTBa U rpaduku Tp£r0HOMmequKH 94(2,4,6)

20 O6patHbic 1 ’S‘aBZZ‘;ﬁng‘; or §6, Ne95-
TPUTOHOMETPHUUCCKUE DYHKITHN R 100(2,4,6)
y=arcsin x K03 HUITHEHTOB,

21 Ob6patHsbie 1 BXOJUIIINX B §6, Nel01-
TPUTOHOMETPUUECKHE DYHKIMH bopmyy 107(2,4,6)
y=arccos X PacniozHaBath BHJIBI

22 ObpatHbie 1 §6, Ne108-

TPUTOHOMETPUYCCKU
TPUTOHOMETpUYECKUe GyHKIMN X (yHKIIHIL. 113(2,4,6)
y=arctg x u y=arcctg x CrronTs Goree

23 Pemenue 3amay no reme 1 o OI)I(HLIC rpadukn §1-6,
«TpuroHoMeTpHICCKIE Ha OCHOBE rPahHKOB Nel14-
QyHKIDID TPUTIOHOMETPHUYCCKHU 119(2,4.6)

24 Konmponvnaa paooma Nel no 1|4 byHKw@i;
meme «Tpuzonomempuueckue OHI/ICI)IBaTI),I/IX
$ynxyuuy CBOHCTBA.

25- IpousBonnas u eé 22

46 reoMeTpHYEeCKUil CMBIC

25 AHanmu3 KOHTPOJIBHOM paboTEHI. 1 | ®opmymuposars PeryasiTuBHbIC: §1, Nel-2
[Ipenen mocnenoBaTENEHOCTH. oTpezieNieHIe OCYILIECTBIISITh (2,4,6)
YucnoBbie HPOU3BOTHOM HUTOTOBBIN U
MOCJIEI0BAaTEILHOCTH. GyHKIHH. MOIIArOBbIH
OnpeneneHHe npeacia Hcnons30BaTh KOHTPOJIb 11O
MOCJIeIOBATEILHOCTH. ornpeJeeHue pe3ynbTary.

26 [penen dbyHkIMN 1 | mpousBOAHOM AJis Ho3naBareabHbie: | §2, Ne§-10

HaXO0XJICHUS CTPOUTH PEUEBbIC (2,4,6)
27 Beluncnenve npeienon 1 HpOI’BB?HHOﬁ BHCKafHBaHHﬂ B §2, Nel11-13
bynKimii MPOCTEHINNX yerHoi i
¢GyHKIMiA. BEIBOIUTL | MUCBMEHHON
28 HenpepriBHOCTE QyHKIMN 1 (popmyiib! (bopwe. §3, Nel4-
MPOU3BOTHBIX Kommynukarugn | 5, (2.4)
29 Onpenenenue NPOU3BOAHOM. 1 | O/ICMCHTApHBIX | bl€: YHHTBIBATD §4, Ne23-
(GYHKIUH, CIIO)KHOHW | Pa3sHbIE MHEHHUS U 26(2,4,6)
= CTPEMUTBCSA K —

30 HaXOZK,Z[evHI/Ie MPOU3BOIHOM 1 g’ggﬁfﬁ; P(IbyHKuHI/I. KEI())p):[I/IHaLII/II/I §4, No27-
AMHCHHOM dyHKuHH Hcnonb3oBaTh Pa3IMYHBIX 29(2,4,6)

31 [IpaBuna muddepeHnnpoBaHus 1 npaBT [IO3HIH B §5, Ne30-34

(2,4,6)

32 [Ipown3BoaHast CIOKHOMN 1 g?;giii%unpom}m COTPYAIICCTES. §5, Ne35-
GbyHKINH HaxoiTh ' 39 (2,4,6)

33 Pemenue 3agau o Teme 1 MTHOBEHHYIO §5, Ne40-
«lIpasnna CKOPOCTH IBMIKCHUSA 45(2,4.6)
nudGepeHIUpOBaHUS) TOUKH

Hcnonb3oBath

34 [IponsBognas creneHHON 1 reOMeTpHUEeCKHil §6, Ned6-
bynxin CMBICJI IPOM3BOIHOM 53(2,4,6)

35 Pemenne 3a7a4 Ha HaXOXKIECHUE 1 JUTA BBIBOJIA §6, No54-
MIPOU3BOTHOM CTETIEHHON ypaBHeHUs 62(2,4,6)
$yHKIMK KacaTeJbHOM.

36 [Ipowu3BoaHBIE DIIEMEHTAPHBIX 1 | Ucnonsszosats §7, No63-
GbyHKIHIR 70(2,4,6)




37 Haxoxenue npou3BoJHBIX 1 | momy4yeHHbIC 3HAHUS §7, Ne71-78
SIIEMEHTAPHBIX (PYHKIIH JUTSL ONTMCAHMS U (2,4,6)
38 Haxoxenue mpou3BoIHBIX 1 | aHanm3a peasbHBIX §7, Ne79-
3JIEMEHTAPHBIX ()yHKITHIA 3aBHUCUMOCTEH 83(2,4,6)
39 [Ipou3BoaHbIE 3JIEMEHTAPHBIX 1 §7, NeB4-
byHKIMIT 87(2,4,6)
40 VYrnoBoii ko3 dunuent npsamoit | 1 §8, Ne§9-93
(2,4,6)
41 I'eoMeTprUYeCcKHii CMBICTT 1 §8, Ne94-98
IPOM3BOHOIA. (2,4,6)
42 YpaBHEHHE KacaTeIbHON K 1 §8, Ne99-
rpaduky GyHKIHH 102 (2,4,6)
43 Pemenue 3amay no reme 1 §1-8,
«"eomMeTpHUECKHIA CMBICIT Nel03-
MIPOM3BOTHOI» 106(2,4,6)
44 Pemenue 3amay mo reme 1 §1-8,
«IIpousBogHas u ee Nel07-
TFCOMETPHYCCKUI CMBICIDY 110(2,4,6)
45 Pemenue 3agay no teme 1 §1-8, TIposey
«I"'eomeTpruyeckuii cMbICIT cebs! crpél
MPOU3BOJAHON
46 Konmponvnaa paboma Ne2 no 1
meme «llpouszeoonasn u ee
2eoMempuiecKull CMblC)
47- IIpumeHeHHe MPOU3BOIHOI K 16
62 HccJe0BaHuI0 GPyHKIHT
47 AHaM3 KOHTPOJIBHOHM paboTHI. 1 | Haxomuts PeryasiTuBHbIE: §1, Nel-4
Bo3spacranue u yObiBaH#e HUHTEPBAJIBI YUYHUTBIBATh (2,4,6)
GbyHKIMN MOHOTOHHOCTH MPaBUIIO B
48 Haxoxnenue uHTEpBaIOB 1 | dyskuwmii. HaxonauTe | MiaHUpOBaHHU U §1, Ne5-8
BO3pacTaHus U YObIBAHHS TOYKH IKCTpeMyMa KOHTpoJe ciocoda | (2,4,6)
byHKIIH GyHKIUH. pelieHusl.
49 DKCTpeMyMBbl QyHKIIMH. 1 | Joxa3piBaTh HosnaBarenabunie: | §2, Ne9-11
Teopema @epma TEOpEMY O OCYILECTBIIATh (2,4,6)
50 JlocraTouHble YCIOBUS 1 | moctatro4HOM MTOUCK §2, Ne12-14
JKCTpEMyMa YCIIOBHH Heo0X0AnMOi (2,4,6)
51 Hax o IeHne SKCTPEMYMOB 1 | sxcTpemyMa. uHpopManuu Asst §3, Ne15-21
GyHKIUN Haxomuts BBITIOJTHCHHUS (2,4,6)
52 HauGonpiree n HanmeHbIIee 1 | HanGonbuiee u Y4eOHBIX 3aJaHNUH € | §3, No22-
3HAYCHUS QYHKI[HH HauMEHbIIIEE HCIOJIB30BAHUEM 28(2,4,6)
53 Haubonbiee n HauMeHblIee 2 | 3Hauenne QyHKUmHA | yu4eOHOI §3, No29-
3HaueHMs (PYHKIIMKM HAa OTPE3KE Ha HHTEPBAJIE. JIUTEPATYPBI. 32(2,4,6)
54 Pewenne 3aj1a4 110 TeMe 1 | Mo rpaduxy KoMMyHHKATHBH | §3 'No33-
«IKCTPeMYMbI PYHKLHH. HPOU3BOTHOM ble: yYUTHIBATh 36(2,4,6)
HaunbGonpluee n HanmeHblIee OINPEACIIATD Pa3HBIC MHCHUS U
3HaueHNst YHKIHI» HHTEPBAJIBI CTPEMHUTBCS K
55 ITpousBoaHast BTOPOrO MOPsAKa 1 | MOHOTOHHOCTH, KOOpZHHAIIHH §4, Ne37-
TOYKH IKCTpEMyMa Pa3IHYHbBIX 39(2,4,6)
56 BhInyKI0CTh U TOUKH Nepernda 1 | Gynkuwim. TIO3HIHH B §4, Ne40-
Crpouts rpaduk, COTPY/AHUYECTBE 41(2,4,6)
57 [loctpoenue rpaduxon 1 | MPOBOA NOIHOE §5, Ned2-
(GyHKIMIA. ACUMITOTBI MCCIICNI0BAHNC 44(2,4,6)
58 [Hoctpoenue rpadukoB 1 (byuxuum. Pewary §5, Ned5-
(GyHKIUI 10 pe3ynbTaTamMm (usiieckue, 47(2,4,6)
reoMeTpHYECKHe,
WCCIICIOBAHMUS
59 Pemenue 3agau no teme 1 anrebpamieckme §5, Ne48-




«[IpuMeHEeHNE TIPOU3BOTHOM K 3aJa4d Ha 50(2,4,6)
MCCIIEOBAaHUIO (DYHKITHI» ONITHMU3ALHUIO.

60 Pemenue 3amau mo teme 1 | MoxenupoBarth §1-5, Ne55-
«IIpuMeHeHrEe IPOU3BOIHOM K pCaJIbHBIC CUTYAIUH, 61(2,4,6)
UCCIICIOBAHUIO (DYHKIIHID) HCCIIeI0BaTh

61 Pemenue 3aga4 no reme 1 | mocTpoeHHbIE ITposeps
«IIpumeHnenre Npou3BOIHON K MOJICIIH, cebs!
HCCIIEAOBAHUIO PYHKITHID MHTECPIPETUPOBATH ctpl29

62 Konmponwvnas paboma Ne3 1 | moy4YeHHbIH
«IIpumeHeHne nporu3BOAHON K pes3ybTar.

MCCIIEIOBAHUIO (DYHKITHID)

63- IlepBooGpa3Hasi u HHTErpaJl 15

77

63 AHann3 KOHTPOJIBHON PaOOTHI. 1 OKa3bIBATh, YTO PeryasituBHble: §1, Nel-2
[epBooOpa3zHast JaHHAS QYHKIHI pasnuyark crocod | (2,4,6)

64 Haxoxaenue nepBooOpa3HbIX 1 | aBusercs U pe3yabTar §1, Ne3-4

nepBOOOpa3HOM A1st | JCHCTBHA. (2,4,6)

65 [IpaBuna HaXOXKICHUS 1 | npyro# naHHOM IosnaBarenabublie: | §2, No5-9
epBOOOPA3HBIX ¢yukipu. Haxomuts | BlageTs 00mUM (2,4,6)

66 Brruncnenne nepBooOpa3HbIx 1 | s pyHKumn NPUEMOM pEIIeHUs | §2, No10-13

IepBOOOPa3HyIO, 3aJa4Hu. (2,4,6)

67 [Inommane KpUBOIHMHEHHOM 1 | rpaduk KOTOpOH KommyHukatuBH | §3, Nol4-17
Tparmenny. IPOXOJUT YEPE3 ble: (2,4,6)

68 WuTerpan u ero BeIYKCIICHHE 1 | TOUKY, 3allaHHYIO AOrOBapUBaTECA M | §3 Nol 8-

KOOpJAWHATAMH. HPUXOJHUTH K 20(2,4,6)

69 Brruucnenue naTErpaios 1 | BemBomuts npasuna | obuemy PCHUICHHIO | §3, No21-

OTBICKaHUS B COBMECTHOU 24 (2,4,6)

70 Brruncnenue miomanei Gpuryp 2 | IepBOOOPA3HEIX. ACATCIILHOCTH, B §4, Ne25 -
C TIOMOIIBIO0 HHTETPaIOB BeiBosuth hopmyiry | TOM HuCIie B 27(2,4,6)

71 Brruncnenue miomaei ¢ 1 | Herorona-Jleiibnuma, | curyanuu §4, No28-
HOMOIIBIO MHTETPAJIOB BBIYACIIATE IIOLIA/E CTOJIKHOBCHUA 30(2,4,6)

72 [TpuMeHeHHe UHTETPAIOB JUIS 1 | KpUBOIMHCHHON MHTCPECOB. §5, Ne33-
penieHust GU3NYECKUX 3a/1a4. Tpamnenuy. PemaTbv 34(2,4,6)
BbruncieHue myTH 1o 3alaHHON 371 PU3HIECKOT
CKOPOCTH HaNpaBJICHHOCTH.

73 Brruncnenne paboTsl 1 | Mozxenmposats
MePEMEHHOM CHJTBI pCaJIbHBIC CHTYAINH,

74 [Ipocreitmne 1 | Hcclelosath §6, Ne35-
i hepeHInaIbHbIC YPaBHEHHS TIOCTPOCHHBIC 37(2,4,6)

75 Pemenue 3am1a4 o Teme 1 | MoAcH, §1-6, Ne39-
«ITepBOOOpa3Has U MHTErPAIDY HILEPUPETIPOBALL 42(2,4,6)

76 Pemrenue 3agay mo teme 1 | MosyHcHHRM ITpoBeps
«IlepBOOOpa3Has U HHTETpAID» pesyJibTart. cebslc.155

77 Konmponvnaa paooma Ned no 1
meme «IlepBooOpasHas u
MHTETPAI»

78- Kom0unnaTopuxka 10

87

78 AHain3 KOHTPOJIBLHON padoOTHI. 1 | Ilpumensts npaBuio | PeryasiTHBHbIE: §1, Nel-
Maremarnyeckasi UHAYKIUS MIPOU3BEACHUS AJIs OCYILECTBISATh 3(2,4,6)

79 IIpaBuno npousseneHusl. 1 | pemenusd 3aga4d Ha UTOTOBBIN U §2, Ne5-

HaXO0XIEHUE Yuciia [OIIArOBbII 10(2,4,6)

80 Pazmenienus c moBTOpeHUSIMU 1 | oObekTOB, KOHTPOJTb TI0 §2, Nell-

BapHUAHTOB MJIH pe3yibTaTy. 17(2,4,6)
81 IepecTaHOBKH. 1 | xomOuHauUI. ITo3HaBaTeabHbIe: | §3, Nol§-
IIpuMeHATh CTPOHTH PEUCBbIC 24(2,4,6)




82 Pasmemenus 6e3 moBTopeHuit 1 | cBoiicTBa BBLICKA3bIBAaHUA B §4, Ne31-
pasMelIeHuii, YCTHOW U 40(2,4,6)
83 Coueranus 0e3 TOBTOPEHUH. 1 | coueranwuii, MMHCHbMEHHOM §5, Ne41-
TIEPECTaHOBOK, dopme. 47(2,4,6)
84 brnom Herotona. 1 | pasnoxenus 6uHoma | KoMmmyHukatuBH | §5, Ne48-
Herorona. Pemars ple: yIUTHIBATh 54(2,4,6)
85 CoueTaHus ¢ MOBTOPEHUAMHU 1 | mpocreiimue pa3HbIC MHCHUS U §6, No55-
KOMOHMHATOpHbIC CTPEMHUTBHCS K 61(2,4,6)
86 Perenue 3aga4 mo teme 1 | 3apa4u, ypaBHCHHUS KOOpJAMHALUU IIposepb
«KombOuHatopuka. OTHOCHTEIBHO N, PasTIIHBIX ce0s!c.176
CamocrosiTensHast paboTaio coepKalue HO3MILIUI B
87 Kontpoannas pa6ora Ne 5 no 1 BHPa%KeHIr’]Iﬂ BUJa COTpYAHUCCTBC.
Teme «KomOnHaTopuka Pn Am ,Cm .
Hcnonb3oBaTh
MOJyYCHHbBIC 3HAHUS
JUTSL OTTUCAHUS U
aHaM3a peaabHbBIX
3aBUCUMOCTEM
88- DJieMeHThI Teopus 8
95 BEPOSITHOCTEM.
88 AHaM3 KOHTPOJIBHOH paboTHI. 1 | ®opmynupoBaTh PeryasiTuBHbIE: §1, Nel-
BeposiTHOCTD COOBITHSL ornpeJeeHue paszmmyats criocod | 7(2,4,6)
BEPOSTHOCTH U pe3ynabTar
89 Knaccudeckoe onpenenenue 1 | coburmus. JeHCTBHSL. §1, Ne8-13
BCPOATHOCTH BhI4ucIATh Toznasarteasnsre: | (2:4.6)
90 CnosxxeHune BepOSITHOCTEH. 1 | BeposttHOCTS. BIAJETh OOIIUM §2, Nel4-
MonenupoBath MIPHEMOM pEIICHUS 18(2,4,6)
91 YcnoBHas BEpOATHOCTH 1 | peanbuble cuTyamun | 3a1aun. §3, Nel9-
W paspeniath ux. Kommynukatusn | 22(2,4,6)
92 He3aBucumMocTh coObITHI 2 | KoHCTpYHPOBATE pIe: §3, Ne31-41
SKBUBAJICHTHBIE JOroBapuBaThCI U YETHBIC
93 BeposiTHOCTB TpOM3BEAECHUS 2 | peueBble HPUXOJUTH K §4, Ne42-52
HE3aBUCUMBIX COOBITUN BBICKA3BIBAHUS C obmemy penrenuro | YETHBIC
94 ®opmyrna bepHysm 1 | ucnons3oBanuem B COBMECTHOU §1-5
anreOpanvyeckoro JIeSITeTIbHOCTH, B ITpoBeps
SI3BIKA. TOM YHCJIE B cebst!c.202
Hcnonb3oBath CHUTYyaIlUH
MOJyYE€HHBIE 3HAHNSA | CTOJIKHOBEHHS
JUTSL OTTUCAHUS U HWHTEPECOB.
aHaM3a peaabHbBIX
3aBUCUMOCTEN
95 Konmponvuasn paboma Ne6 1
«DNEeMEHTBI TEOPUH
BEPOSITHOCTEWN»
96- KommniekcHble ynesa 13
108
96 AHanu3 KOHTPOJIBHON pabOTHI. 1 | Borunciats yactoty | PeryJasiTHBHBbIE: §1,Nel-3
Onpenenenne KOMIUIEKCHBIX CIIy4aiHOTO YUUTHIBATH (2,4,6)
YHCeI COOBITHSL. NpaBUJIO B
97 CnoxeHune 1 yMHOXKEHUE 1 | IlpuBoauTh TUTAHAPOBAHUU U §1, Ned-6
KOMIUIEKCHBIX YMCET HpHMEPBhI YHCIIOBBIX | KOHTpoOJIe criocoba | (2,4,6)
98 KommnekcHo conpsikeHHbIe 1 | DaHHBIX, HAXOIUTD peLeHHS. §2, Ne9-13
quciia cpenHee, pa3max, IMo3naBarteanHbie: | (2,4,6)
99 MotyJib KOMIUIEKCHOTO YHCIia 1 | mony, AUCHEPCHUIO OCYULIECTBJIATh §2, Nel4-
YHCJIOBBIX IIOMCK 18(2,4,6)
100 Omnepanuu BeIYUTaHUS U 1 | nepebopoB. HEe0o0X0ANMO §2, No19-




JCIICHUA

101

I'eomerpuueckas
HMHTEpIpeTalns KOMIUIEKCHOTO
qucia

102

Tpuronomerpuueckas popma
KOMIUIEKCHOT'O YHCIa

103

YMHOXXEHUE U JIeJICHUE
KOMIUIEKCHBIX YHICE,
3aMCaHHbBIX B
TPUTOHOMETPHUIECKON hopMe

104

®opmyna Myaspa

105

KsanparHoe ypaBHeHue ¢
KOMIUIEKCHBIM HEN3BECTHBIM

106

M3BneueHune KOpHs U3
KOMILIEKCHOTO YHCIIa.
AnreOpandeckre ypaBHEHUs

107

Pemenne 3amau mo teme
«KoMmIuiekcHsie ynciay

108

Konrtponbnas padota Ne 7 o
Teme «KoMIUIeKCHbIE Yncia

HaxoanuTes 1

OIICHUBATDH
OCHOBHBIC

XapaKTCPpUCTUKU

cnyqaﬁHHx BCIIMYHH.

Uccnepopats
CITy4JaiiHbIe

BEJIMYMHBI IO UX
pacrpeneneHuIo

UHPOPMAaLUH A5
BBINOJIHEHHUS
y4eOHBIX 3a/TaHUH C
WCTIOJIb30BaHHEM
yaeOHOU
JUTEPATYPBHI.
KommyHnukaTuBH
ple: YUUTHIBATh
pa3Hble MHEHHS U
CTPEMHTHCS K
KOOpIWHALIUU
PasINYHbIX
MO3ULIMH B
COTPYAHUYECTBE

22(2,4,6)

§3, Ne23-28
4ETHBIC

§4, Ne29-35
4ETHBIC

§5, Ne29-35
4ETHBIC

§5, Ne29-35
4ETHBIC

§1-3
IIposeps
cebs!c.269

109-
118

YpaBHeHUus n
HEePAaBEHCTBA CABYM 1
nepeMeHHbIMHU

10

109

AHanmu3 KOHTPOJIBHOU pabOoTHI.
JIuneiinble ypaBHEHU 5
HEPABEHCTBA C ABYMS
IEPEMEHHBIMH

110

JIunelinpie ypaBHEHUS u
HEpaBeHCTBA c JIBYMS
NepPEMEHHBIMU

111

JIunelinpie ypaBHEHUS u
HEpaBeHCTBA c JIBYMS
MEepPEMEHHBIMU

112

Henunelinpie ypaBHEeHUs U
HEPaBEHCTBA C ABYMS
MIepEeMEHHBIMU

§1, Nel-3

§1, Nod-6

§1, Ne7-8

§2, Ne9-12,

113

Henunelinble ypaBHeHUs U
HEPABEHCTBA C JIBYM
[IEPEMEHHBIMU

114

Henunelinpie ypaBHEeHUs U
HEPaBEHCTBA C ABYMS
MIepeMEeHHBIMU

115

YpaBHEHUSI 1 HEPABEHCTBA C
JABYMS IIEPEMEHHBIM,
coJiepKalllie apameTpbl

116

YpaBHEHUS U HEPABEHCTBA C
JIBYMS TIEPEMEHHBIM,
coJiepKaIine mapaMeTpsl

117

Ypok 00001IIeHHS "
cUCTEMATHU3allMd 3HAHUH  TI0
TEeMeE: «YpaBHEHUS u
HEpaBEHCTBA c TIBYMSI
MIEPEMEHHBIMI.

§2, Nel13-17

§2, Ne18-19

§2, Ne20-21

§2, Ne22

§3, Ne23-27




118 Kontponbnas pabora Ne8 mo 1
Teme: «YpaBHEHUS C AByMs
IepeMEHHBIMI
119- Hrorosoe noBropenue 18
136
BripakeHust ¢ KOpHSIMHU. 1 PeryasiTuBHbIe: TEKCTBI
CreneHHbIE BBIPAKEHUS YYHUTBIBATh EID.
HppanponanbHble BEIPAKESHHUS 1 HpaBUJIO B TEKCTBI
IJIAaHUPOBAHUH U EID.
Jlorapudmudeckre BoIpaKEHUsI 1 KOHTpoJIe crioco0a | TEKCTHI
pelIeHusl. EID.
Tpuronomerpudeckue 1 Ilo3naBaTejbHbIE: | TEKCTHI
npeoOpa3oBaHUs BEIpAKESHUH OCYILICCTBJIATh ETD.
HppaurioHanbHble ypaBHEHUS 1 MOHCK TEKCTHI
HEO0XO0IUMOi ETD.
[TokazarenbHble ypaBHEHUS 1 HH(bOpMALKH IS TEKCTHI
BBITIOJTHEHHS EID.
Jlorapudmuyeckue ypaBHEHHS 1 Y4eOHBIX 3a1aHMi C | tekcThI
UCTIOJIb30BaHHEM ErD.
Tpuronomerpuyeckne 1 yueOHoi#i TEKCTBI
ypaBHEHUs JIUTEPATYPBI. EI'D.
[TokasaresbHbIE U 1 KOMMYHUKATHBH [ reycrpy
Jorapu(MUIecKue HepaBeHCTBA bl€: yIUThIBATH EI'D.
JIpoOHO-paIMOHAILHEIE 1 PasHBIC MHCHHA U | regcrpy
HEPaBEHCTBA CTPCMHTBCA K EIlD.
OO6nacTh onpeseIeH s 1 1 KoOpAMHALIH TEKCTHI
00acTh 3HaueHUs QYHKIIUN PasIIMIHBIX EID.
UetHble 1 HEUETHBIE (DYHKITHH, 1 nosutnu B TEKCTEI
MIEPHOANYHOCTD (PYHKIIUI COTPYHHYECTBE EID.
[IpousBogHas U ee MpUMEHEHHE 1 TEKCTHI
EID.
[lepBooOpa3zHas u ee 1 TEKCTHI
[IPUMEHEHUE EI'D.
Peseps 2




