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INOSACHUTEJIbHASA 3AIINCKA

JlanHas pabodas mporpaMMa OpPUEHTHPOBaHa Ha y4HTe/Iel MaTeMaTHKH, paboratomux B 10 — 11 knaccax mo YMK IILA.

AJMMOB ¥ Jp. U pa3paboTaHa B COOTBETCTBUHU CO CIEYIOIMMH HOPMATUBHBIMHU JA0KYMEHTAMHU:

- DejiepanbHEIl FOCYIapCTBEHHbIN 00pa3oBaTe/IbHEIH CTAHAAPT CPEAHEr0 obmiero odpasopanus (yTB. NpuKka3oM MuHKCTEpCTBa
obpazopanus 1 Hayku P® ot 17 mas 2012 1. N 413); '

- OCHOBHOII 06Pa30BATENBHOM IIPOrPaMMEI cpeHero obmero obpasosanus (10-11 xraccel) Ha 2018-2020 yu. r;

- VMK: Anre6pa u Hayana MaTeMaTudeckoro ananusa. 10-11 kmaccel.: yueb. ans odueobpa3oBar. opraHu3aluii : 0a3oBeld K
yruy6iennsiii yposens / 111 A. Amamos, J0.M. Kowirus, M.B. Komarus, M.B. TxauéBa u ap. — M.: IIpocsemenne, 2018.
OGyueHue MaTeMaTiKe B cpejiHelt 0611e00pa3oBaTe/bHOl WIKOJIe HAMPAaBIeHO Ha NOCTIDKCHHE CIIC/YIOMIIX

ueJieil H3y4eHHs:

oBJaJeHHe CHCTEMOil MaTeMAaTUYECKUX 3HAHUH U YMEHHH, HEOOXOAMMBIX [UIA IPUMECHEHNUA B IIPAKTUYEeCKOH 1eATeIbHOCTH,
W3y4EeHHA CMEXHBIX AUCLUILTHH, NPOJOIDKEHUs 00pa3soBaHU;

MHTE/UIeKTyalbHOe pa3BUTHe, QOPMUPOBAHHE KAYECTB INYHOCTH, HEOOXOIUMBIX YEJIOBEKY JUIA NOJHOLEHHOH HKU3HU B
COBPEMEHHOM OOIIECTBE: ACHOCTh M TOYHOCTb MBICIIH, KPUTHIHOCTE MBIULICHUS, MHTYHINSA, JTOTHYECKOS MBIIUICHHUE,
3/IEMEHTHI A/ITOPUTMHYECKOH KyJIbTypbl, IPOCTPAHCTBEHHBIX MPE/ICTABIICHHH, CIOCOOHOCTH K NPEOJ0ICHHUIO TPYAHOCTEH;
(opMupoBaHHe NpecTaBIeHHil 00 UIesX U METOLAX MATEMATHKU KaK YHUBEPCATBHOIO SA3bIKA HAYKH U TEXHUKH, CPE/ICTBa
MOZIEJIMPOBAHUS ABJIEHHUH U [IPOIIECCOB;

BOCIIMTAHME KYIbTYPHI JIMYHOCTH, OTHOLICHNs K MATEMATHKE KaK K 4aCTH 00IIEYeIOBEYECKOH KyIbTypBbl, IOHUMAaHUE
3HAYMMOCTH MaTeMaTHKH A1 HayYHO-TEXHUYECKOTO Iporpecca;

nproGpeTenHe KOHKPETHEIX 3HAHUI O IPOCTPAHCTBE M IPAKTHYECKH 3HAYUMBIX YMEHHI, ¢dopMupoBaHye A3bIKA ONMUCAHUS
0OBEKTOB OKPYKAIONIEro MUpa, Ul PA3BUTHSA MPOCTPAHCTBEHHOTO BOOOPAKEHUA ¥ HHTYMIIMH, MATEMATHYECKOH KyJIbTYpBI,
JUTSL 5CTETHYECKOTO BOCIIMTAHHUS 00yYarOIIUXCs.

1. B HampaBlleHHH JIUYHOCMHO20 PA3BUMUA

% Pa3BHTHE JIOTMYECKOro U KPUTUYECKOTO MBIIUICHHS, Ky/IbTyPbl PEUYH, CIIOCOOHOCTH K

YMCTBEHHOMY 3KCIICPUMEHTY;

» (QopMHpOBaHKe y YYalXCA HHTEJUIEKTYaIbHOM YeCTHOCTH 1 00BEKTUBHOCTH,

COCOGHOCTH K IIPEOONICHHIO MBICITUTENLHBIX CTEPEOTHIIOB, BLITEKAIOIIUX U3
0OBIZIEHHOrO OIbITA;

» BoCnuTaHWE KAyecTB JTMYHOCTH, 0OECIEeYUBAIOMIMX COLHATIBHYIO MOOUIILHOCTS,

CIIOCOOHOCTH NpHHUMATDb CAMOCTOSATECIbHBIC PEIICHHUS,



» (QOpMHPOBAHMS Ka4YeCTB MBILLIEHH, HEOOXOANMBIX JUIS aflaNTalii B COBPEMEHHOM
MH(POPMaLMOHHOM 06IIeCTBE;

» PasButue unrtepeca x MATEMaTH4YE€CKOMY TBOPYECTBY M MaTeMaTHYECKUX CIOCOOHOCTEI].
2. Bmemanpeomemnom Hanpaenenuu:

> (DOopMHpOBaHHE NPECTABICHHIl 0 MaTeMaTHKe KaK YacTH 001I€YenoBeYeCKOil KyIbTYpEI,
O SHAYNMOCTH MAaTCMaTHKH B Pa3sBUTHN LMBHIIM3ALMH U COBPEMEHHOIO OBIIECTBa;

» PasBuTHe npencTaBienuii 0 MaTeMaTHKe Kak (bopme onucanus U MeTosIe NO3HAHUS
ACHCTBUTENBHOCTH, CO3/JaHUE YCIOBHUI IS npuoOpeTeHNs EPBOHAYAILHOTO ONBITA
MaTeMaTH4eCKOT0 MOJIeTUPOBAHUS;

» ®opMmupoBanHe o6IHX crIoco6oB MHTEJITIEKTYanbHOM JAEATENbHOCTH, XapaKTepHBIX [UIA
MATEMAaTUKU U ABISIOLINXCSA OCHOBOH 1103HABATENLHOM KyNbTYpbl, 3HAYMMOI 1S
pasnHYHBIX cep YenoBeyecKoll NesTeENBHOCTH.

3. B npedmemnom nanpaenenuu:

> OBnajJieHHe MaTeMaTHIECKUMHU 3HAHMAME 1 YMEHHAMH, HEOOXOAMMBIMH 1JIs
MPOIO/KEHUA 00YYEHHs B CTAapIIeii IIKOJE WM UHBIX 001meo0pazoBaTeNbHBIX
YUPEXKIACHUAX, U3YICHUS CMEXHBIX AUCLHUIUIMH, IPIMEHEHHS B IOBCEHEBHOI JKU3HH;

» CosnaHne GpynnamMeHTa Ui MATEMaTHIECKOIO pPasBUTHA, GOPMUPOBAHHSA MEXaHU3MOB
MBILIJICHHA, XapaKTePHBIX /I MaTeMaTHYECKOM 1esTeNbHOCTH.

3agayu obyuenns:

® CHCTEMATH3aluA CBEAEHWH O YUCHax;, M3y4YeHHe HOBBIX BHJOB UHC/IOBEIX BbIpaXEHHH ¥ (OpMys; COBEpIEHCTBOBAHUE
IPaKTHYECKUX HABBIKOB U BBLIYMCIUTEIBLHON KYIBTYDHI, pacliMpenye ¥ COBEpIICHCTBOBAHME are0paudyeckoro ammapara,
c(hOPMHPOBAHHOTO B OCHOBHOIH IIKOJIE, ¥ ero MPUMEHEHUE K PEIICHUIO MaTeMAaTHYeCKUX H HEMaTeMAaTHYECKIX 33134

® paclUlMpenue U CUCTEMAaTU3allus OOIIUX CBEAeHUil O (GYHKUUAX, IONOIHEHHE Kiacca M3y4YaeMbIX (YHKUUH, HWIUTIOCTpaLus
UIUPOThI IPUMEHEHU QYHKILUA AJ11 OMMCAHMS U U3Yy4eHHs peallbHBIX 3aBUCUMOCTEI;

¢ PasBUTHUE NPEJCTABIEHHH O BEPOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTAX B OKpYJXKalollleM MHpE, COBEpPUICHCTBOBAHME
HHTECJICKTYABHEIX U PEYEBBIX YMEHUH IyTeM 00OraleHus MaTeMaTH4ecKoro sI3bIKa, Pa3BUTHS JIOTHYECKOI'O MBILIICHHS.



MecTo npeamera: Paboyas mporpaMMa COCTaBjIeHa Ha OCHOBC IocyapcTBEHHOrO CTaHaapTa CpefHero (MOoJIHOTO) 0fIero
oOpa3oBaHKA M0 MareMaTUKe U B COOTBETCTBMHU C nporpamMMoil i obmeobpa3oBaTeNbHbIX YUPeKACHUH 1Mo anredpe 10 - 11
kacchl, cocraputens: Bypmuctposa T.A.-M.: Ilpocsemenne,2010.

TIporpamma paccuutana: B 10 kiacce Ha 102 4acos, B 11 wracce Ha 102 yaca (3 yaca B HeJeJIl0).

I. Iltanupyemble pe3yJabTAaThl OCBOEHHs Y4eOHOro mnpeaMera «Anredpa u
Hagya/ja MaTemaTndeckoro ananausa 10 — 11 kiaace»

Pa6ouas nporpamMma y4eOHOro mpeamMera «Anrebpa u Hayana MaTeMarudeckoro aHanmmsza 10 — 11 kimace» obecrieunBaeT
JOCTIDKCHHE CIIEAYIOIUX pe3yIbTaTOB OCBOCHUA 00pa30BaTeNbHON POrpaMMBbI CPETHETO obrrero oOpa3oBaHus:

JTuunocmHble pe3yibinanbl:
1. JInuHoOCTHBIE pPe3yJbTaThl B chepe OTHOLIEeHHH o0yuaromuxcs K cede, K CBOeMYy 3/10POBbIO, K ITO3HAHUIO ceOsi:

- opueHTalus 0OYYaloIMXCS Ha pealu3aluio MO3UTHBHBIX JKU3HEHHBIX I[1epCIEKTHB, MHHUIMATHUBHOCTH, KPCATUBHOCTD,
FOTOBHOCTE M CIIOCOOHOCTE K JINYHOCTHOMY CaMOOIIpENENIEHHIO, CcrocoOHOCTE CTABUTH LIEJIM U CTPOUTH KM3HCHHBIC IIJIAHBL;

- [OTOBHOCTh M cIOCOOHOCTh oOOecneunTh cebe U CBOMM OJIM3KHM IOCTOMHYIO >KM3HB B IIPOLIECCE CaMOCTOSATENBHOM,
TBOPYECKOMH U OTBETCTBEHHOM JIEATEIBHOCTH,

- TOTOBHOCTB M CIIOCOOHOCTH 00y4aromUXCcs K OTCTAaMBAHUIO JIMYHOI0 JIOCTOMHCTBA, cOOCTBEHHOI'0 MHEHHUA,;

- FOTOBHOCTh U CIIOCOOHOCTH OOYYaIOMMXCA K CaMOpa3BUTHUIO U CAMOBOCIHTAHMIO B COOTBETCTBHH C o01eYeIoBeYeCKUMHU
LIEHHOCTSAMH U UjiealaM1 I'PpakJIaHCKOro o0ImecTBa,;
2. JIuuHOCTHBIE Pe3yabTaThl B cdepe OTHOIIEHH 00yYAIOMUXCS € OKPYKAIOUWHMH JIIOJAbMHU:

- HpaBCTBEHHOE CO3HAHUE M IOBEJCHHE Ha OCHOBE YCBOCHMA 001eYe/IOBEUECKHUX [IEHHOCTEM, TOJIEPAHTHOrO CO3HAHMA U
[IOBeJcHUA B IMOJUKYJILTYPHOM MHpE, TOTOBHOCTH H CIIOCOOHOCTA BECTH JHANOr C APYrMMH JIOJABMH, HOCTUIaTh B HEM

B3aMMOITOHHUMaHUs, HaXO0AUTh obIue uenu u COTpYAHUYATH I UX JOCTHKCHUA,



- TPHHATHC TYMaHHCTHYECKHX IIEHHOCTEH, OCO3HaHHOC, YBaXHTEIbHOE M JOOpOXKeNaTeNbHOE OTHOLICHHE K Ipyromy

HEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;
3. JIM4HOCTHbBIE pe3ynbTaTel B cepe oTHOWIEHMI o0yyaomuxes K OKpY:KalolleMy MHpY, *KHBOH mNpupoje,

XYAOKECTBEHHOH KyJbType:

= MHPOBO33peHHE, COOTBETCTBYIOLIEE COBPCMEHHOMY YPOBHIO Pa3BUTUs HAyKH, 3HAYMMOCTH HAaYKH, TOTOBHOCTb K Hay4HO-
TEXHIYECKOMY TBOPYECTBY, BllajieHHe AOCTOBEPHOH HH(pOpMaUMell O MepeloBEIX AOCTIKCHHUSX U OTKDBITUAX MHPOBOH H
OTEYCCTBEHHOH HaYKH, 3aHHTEPECOBAHHOCTD B Hay4HBIX 3HAHUAX 00 ycTpoiicTBe Mupa u obmecTBa;

- F'OTOBHOCTb W CIIOCOOHOCTE K 00pa3zoBaHuIO, B TOM 4uCIIe caMo00OpPa30BaHUIO, HA NPOTIKEHUN Beeii JKM3HU; CO3HATEIILHOE

OTHOIICHHUE K HEMPEPLIBHOMY 06Pa30BaHUIO KAK YCIOBUIO YCIEIHOH MPO(eCcCHOHANBHOM U 0GIECTBEHHOMN e TEIEHOCTH.

Memanpeomemmnpie Pe3Vbmamol -

1. PeryasiruBHbie YHHBepcaJbHbIC yueOHbIe JeiicTBH s

Boinyckuuk nayunres:
= CAMOCTOATEJILHO ONPEeNeNATh LieH, 3a1aBaTh TIapaMETpEl i KPHTEPUH, 110 KOTOPLIM MOKHO ONPENEIUTh, YTO 1eb JIOCTUTHYTA;
OLCHUBATE BO3MOXHBIE IOCIEACTBUA JOCTHXEHUS MOCTABJICHHOI LUCIH B NEATENBHOCTH, COOCTBEHHON JXU3HH M >KU3HU
OKPYQIOIINX JIO/ICH, OCHOBBIBAACH HA COOOPAYKEHUSIX STHKH U Mopaiu;
- CTaBUTb U (OPMYIMPOBATE COGCTBEHHbIE 3a0a4H B 00pa30BaTe/IbHOI NesTeNbHOCTH U KH3HEHHbIX CUTyaUusX;
- OLCHHUBATbL PECYPCHI, B TOM YMC/Ie BpEMS H Jpyrue HEMaTepHalbHBIC PEeCYpChl, HEOOXOAUMBIE Ul TOCTHIKEHUS MOCTABICHHOIN
Lenu;
- BBIOUpAaTh MNyTh HOCTHXEHUs eI, NIAHUPOBATk pEIIEHME IIOCTAaBJIEHHBIX 3ajay, ONTHUMH3HUPYS MaTepHaIbHEIE U

HeMaTepHalbHbIe 3aTPaTHI;



- OpraHu30BBIBATh 3 )EKTHBHEII NOUCK PECYPCOB, HEOOXOAUMBIX 1A ZOCTIKCHUSA [IOCTABJIEHHO LIeIH;
- COIOCTABIIATH NOJIyYEHHBIH pe3yJIbTaT AeATEIbBHOCTH C MOCTABJICHHOI 3apaHee LEIbO.

2. ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE NeHCTBUS

BbINYCKHHK HAYYHUTCH:

- HCKaTh M HAXOIUTh 0006IEHHbIe CrIOCOOBI PElleHns 3a1a4, B TOM YHC/Ie, OCYIIeCTBIATh Pa3BepHYThIH HH()OPMALMOHHBIM
[TOMCK M CTABHTH Ha €ro OCHOBE HOBbIE (YueOHBIE U T03HABATENBLHEIE) 3a/1a4H,

- KpUTHYECKM OLEHHBAaTh W WHTEPIPETHPOBaTh MH(OPMALMIO C pPasHBIX MO3MIMH,  pacro3HaBaTe H (UKCHPOBATh
pOTHBOpeYHs B HHYOPMALMOHHBIX HCTOUHUKAX;

- HCIIONB30BaTh Pa3IUYHBIE MOJIENbHO-CXeMAaTHYECKHE CPEICTBA IIA NMPE/ACTABICHHU CYIIeCTBEHHBIX CBA3CH U OTHOIICHUH, a
TaKkKe NPOTUBOPEYHii, BEIIBICHHBIX B HH(OPMAIMOHHBIX HCTOYHUKAX;

- HaXOAUTh M TIPUBOJUTL KPUTHYECKHE apryMEHTHI B OTHOIIEHHH MEHCTBUA M CY)XACHHH APYroro; CIOKOHHO M Pa3yMHO
OTHOCHUTBCA K KPUTHYECKUM 3aMEYaHHAM B OTHOMIEHHH COOCTBEHHOIO CYXIEHHA, pacCMaTpUBaTh UX KaK pecypce COOCTBEHHOIO
pa3BUTHA,

- BBICTpaUBaTh MHAMBHIYaTbHYIO0 00pa30BaTENbHYIO TPACKTOPUIO, YUHTBIBAs OrPAHUYCHHS CO CTOPOHBI IPYTUX YYaCTHHKOB
pecypcHBIE OrpaHUYeHUs;

- MEHATH U yIEPXKUBATh pa3Hble [IO3UIMH B [I03HABATENBHOM JeATEIBHOCTH.

3. KoMmyHHKATHBHBIe YHHBEpcaJIbHbIe y4eOHbIe NeACTBHS
BbINyCKHHK HAY4YHTCSH:

- OCYLIECTBJIATH JENOBYIO KOMMYHUKALHMIO KaK CO CBEPCTHHKAMM, TaK M CO B3POCIbIMH (kak BHYTpU 00Opa3oBaTelIbHOM

OpraHM3aUM{, TAaK U 3a €e Mpe/]enamu), MOAOMpaTh NMApTHEPOB [UIA JENOBOH KOMMYHMKALMH HCXOAS U3 coobpakeHui

pe3ynbTaTUBHOCTH B3aUMO/ICHCTBYS, a HE JIMYHBIX C[/IMHaTHﬁ;



- TpH OCYILECTBICHUH I'PYNINOBOA paboThl OBITH KaK PYKOBOIHTENEM, TaK M UICHOM KOMaH/Ibl B Pa3HBIX pOJIsIX (reHepaTtop

HZCH, KPUTHK, UCTIONHUTEIb, BLICTYMAIOLINIA, 9KCIIEPT U T.1.);

- KOOPpAMHHUPOBATH H BBHIOJIHATE pa60Ty B YCJIOBUAX pealiIbHOIQ, BHPTYaJIBHOI'O U KOM6HHHpOBaHHOFO BBaHMOHGﬁCTBHH;

- Pa3BE€PHYTO, JIOTHYHO M TOYHO M3JIATaTh CBOIO TOYKY 3peHMsA C HUCIOJIB30BaHMEM aJeKBaTHBIX (yCTHBIX H HHCBMGHHBIX)

A3BIKOBEIX CPE/CTR;

- Pacro3HaBaTh KOHQIMKTOTEHHBIE CHTYAUAHU U IPEIOTBPAIIATh KOHQUKTHI 10 HX aKTUBHOM (a3bl, BEICTpauBaTh JENOBYIO H

00pa3oBaTeNbHYI0 KOMMYHHKAIMIO, U36eras JTHYHOCTHEIX OIIEHOYHBIX CYK/IEHUIA.

Ipeomemnuie pezyavmanioi:

Paznen II. BeinyckHuk HayuuTest 1V. BeinycKHHK NOJTYy4YUT BO3MOKHOCTD
HAYYHUThCSI

Hean A5 ycnemnoro npogomkeHus o6pasoBanus Hns obecneuenus 6ozmodicnHocmu yeneuiHozo

OCBOEHHUHA TI0 CIIENHATTBHOCTAM, CBA3AHHBIM C TIPUKJIAIHBIM npooondceHUs 0bpazoeanus no

npeamera HCIIOJIE30BaHUEM MaTEeMAaTUKH CReYUANTLHOCMSIM, CEA3AHHBIM C
ocyujecmeieHuemM HayyHoll U Ucciedo8amensekoll
oessmenvHOCmU 6 061acmu MAMeMamuKy u
CMEDICHBIX HAYK

TpeGoBanus K pesyabTaTam

dnemenme! — CBoboaHo onepuposars' monATHAME: KOHEUHOE MHOXECTBO, | — [locmuowcenue pezynomamoe pazoena II;

meopuu JJIEMEHT MHOXECTBA, IOJIMHOXXECTBO, NIepeceveHmue, — Onepupoeamv NOHAMUEM OnpedeneHus,

MHOMCECmE U 00beIMHEHNe ¥ Pa3HOCTh MHOMKECTB, YHMCIOBbIE MHOMKECTBA OCHOBHBLIMU UOAMU ONPEOeNeHUT, OCHOBHBIMU

Mamemamuy Ha KOOP/IMHATHOM NPSMOM, 0TPe30K, HHTEpBal, suoamMu meopem;

eCKOUl 102uKU NIOTyMHTEpBaJl, IPOMEKYTOK C BEIKOJIOTON TOYKOIA, —  NOHUMAMb CYMb KOCEEHHOZ0

rpapuyeckoe npeacTaBleHue MHOKECTB Ha KOOpAMHATHOIA odokazamenvbcmea:




IIJIOCKOCTH, — ORnepuposambv NOHAMUAMU CHENIHO20 U

— 3ajJlaBaThb MHO>XeCTBa MEPCUYUCIIEHUEM U HeCHYemHo20 MHoaMcecmed,
XapaKTepUCTHYECKUM CBOHCTBOM; —  NPUMEHANb MeMOO MAMEMAMUYECKOTl

— OIepUpOBATH MOHATUAMHE: YTBEPKIEHHE, OTPHIIAHNE UHOYKYUU OJi NPOBEdeHUs PACCYHCOSHUN U
yTBEPIKIEHNA, HCTUHHBIE H JIOXKHBIE YTBEPK/ICHHUA, IPUYMHA, JokazamenvbCcme u npu peuieHuu 3a0au.
CIIE[ICTBHE, YACTHBIH cITydaii 0OLIero yTBepKIaeHus, B noeceonegnoil JCu3HU U NPU UIYYEHUU OPY2UX
KOHTpPIIpUMED; NpeoMemos:

— MpPOBEPATH IPUHA/IEKHOCTE 3JIEMEHTa MHOXKECTBY,; —  UCNONb3068aMb MEOPEMUKO-MHONCECMBEHH bl

— HaXOJWTH MepecedyeHue 1 00beJMHEHHE MHOXKECTB, B TOM A3BIK U A3bIK NO2UKU OJI51 ONUCAHUSL PEAIbH bIX
YycIie MPeACTaBIeHHBIX rpauyecKy Ha YUCIIOBOM PAMOH U npoyeccos u A6NeHUll, NPU peuleHun 3a0ay
Ha KOOPJAMHATHOM IIOCKOCTH; Opyzux yuebOHbIX npeomMenoe

— MpPOBOAWTH JOKa3aTeNbHBIE pacCyXAeHUs 1/ 000CHOBaHUS
UCTUHHOCTH YTBEPXKIACHUM.

B noeceonesHoll JCusHU U NpY U3y4eHUU Opy2ux npeomemos.

— HCIOJIB30BaTh YHUCIOBBIE MHOXKECTBA HA KOOPAMHATHOM
IpSMOH ¥ Ha KOOPAMHATHOM IJIOCKOCTH JJIsl ONIUCAHUA
peabHBIX IPOLIECCOB U ABJICHUH,

— MPOBOJUTH IOKa3aTeIbHbIE PACCYKIEHUA B CUTYaLUAX
II0BCEIHEBHOM )XU3HU, IIPU PELUCHUH 3aJa4 U3 IPYTrUX

NpeAMETOB

Yucna u — CBo0OoJHO OnepupoBaTh MOHATUAMHU: HATYPaAIbHOE YUCIIO, — [ocmucenue pezynemamoe pazoena 11;

GbIpANHCEHUA MHOKECTBO HATYpaJIbHBIX YHCEIL, LI€JI0€ YHCII0, MHOXKECTBO — c80600HO onepuposams 4YUCNI08bIMU
1eJIBIX YHCell, 0OBIKHOBEHHAs Ipo0b, ecATHYHAs Jpo0B, MHOHCECMBAMU NPU peteHUU 3a0ay,
CMeIIaHHOE YUCII0, palHOHAIBHOE YUCIIO, MHOXECTBO —  NOHUMAMb NPUYUHBL U OCHOBHBIE UOCU
palMOHANBHBIX YK Cell, MpPallMOHAbHOE YHCIIO0, KOPeHb PACULUPEHUA YUCTOBBIX MHONCECIE;
CTENMEeHU N, IeHCTBUTEIIBHOE YHCII0, MHOXECTBO —  @nademv OCHOBHbLMU NOHAMUAMU MEOPUL
HefCTBUTENBHBIX YHCE, F€OMETPHHECKas HHTEPIILTAIHA OenuMoCmu Npu peuteHuu cmanoapmHbix
HATYpANIBHBIX, LE/bIX, PALIUOHATIBHBIX, JI€HCTBUTEIIBHBIX saday
YHCEIT,

— umems 6az06ble npedcmatmerluﬂ o
— [OHMMAaTh H OOBACHATH pasHULlY MEXKIAY MO3UILIMOHHOHN U MHONCECTBE KOMWICKCHbBIX YUCe:




HEMO3UIIMOHHOM CUCTeMaMU 3aluCH YHCell,

— TICPEBOJAUTD YHCJIA U3 OJHOM CUCTEMBI 3alucH (CHCTEMBI
CYMCJIEHHUS ) B IPYTYIO;

— /10Ka3plBaTh U UCIOJIL30BATh NPU3HAKU AETUMOCTH CYMMEI U
POMU3BEACHUs TIPH BBIIIOJIHEHUH BBIYMCICHU U pelIeHUH
3a7a4;

— BBIMIOJIHATH OKPYTJIEHUE PallMOHAIBHBIX U HPPalMOHAIBHEIX
4uceln ¢ 3aJaHHON TOYHOCTBIO;

— CpaBHUBATH JEHCTBUTENBHBIEC YHCJIa pa3HBIMH CIIOCOOaMM;

— YNOpAJ04YMBaATh YMCJIa, 3allMCaHHbIE B BUJE OOBIKHOBEHHOM U

ACCATHYHOM NpoOH, yucna, 3aNMCaHHble ¢ UCIIOIb30BaHUEM
apu(hMETUYECKOTO KBaIPaTHOIO KOPHS, KOpHEH CcTerneHu
bosnpie 2;

— Haxoaute HOJ] 1 HOK paszueimu crniocobamu u
HCIIOJIb30BaTh MX IIPH PEIIEHUH 3a/1a4;

— BBLINONIHATH BBIYUC/IEHHS U NIpeoOpa3oBaHUs BHIPAXKEHHMHA,
COZIepKAIMUX ACHCTBUTENBHBIE YHCIIA, B TOM YHCJIE KOPHU
HaTypanbHBIX CTENEHe;

— BBLINOJIHATH CTAHAAPTHEIE TOXAECTBEHHEBIEC IPeobpa3oBaHus
TPUTOHOMETPUYECKHX, JIOTAapU(PMUYECKUX, CTEIIEHHBIX,
HPPalUMOHAIBHBIX BBIPaYKEHUH.

B nosceoneenoit scusnu u npu uzyuenuu Opyaux npeomenos:

— BBINOJIHATE U OOBACHATH CPaBHEHHE PE3YILTATOR
BLIYMCJICHUMH IIpH pelleHUH NIPaKTHYECKUX 3a/1a4, B TOM
YHCIe TPUOIMKEHHBIX BRIYUCIICHHUH, HCTIONB3YS pasHbIE
CrocoObl CpaBHEHMUIA;

— 3anuChIBaTh, CPaBHHBATh, OKPYIJIATH YHCIIOBLIE JAHHEIE
PeanbHBIX BEJIMYMH C UCIIONIB30BAHHEM pPa3HEIX CHCTEM
M3MEpEHus,

— COCTaBJIATh U OLIEHMBATh Pa3HBIMH CITOCOOAMH YHCIIOBEIC

Cc80000HO BLINOIHANL MOACOECMBEHHbIE
npeobpazoeania MpuzoHOMempuiecKux,
JI02apumuyeckux, CmeneHHolX §bIpaNCeH UM,
enaoems ghopmynoi bunoma Helomona;
npUMeHAmMb NPU peuteHUY 3a0ad meopemy o
nuneunom npedcmasgnenuu HOJ;

npumeHAms npu peueHuu 3a0ay Kumatickyro
meopemy 06 ocmamkax,

npumeHsAms npu peweHuu 3aoay Manyio
meopemy Pepma;

YMemb GbINONHAMb 3aNUCL YUCIA 8
NO3UYUOHHOT CUCMEME CUUCACHUS,
NpUMeHAmMb NPU peuieHUU 3a0ay MeopemuKo-
YUCNIO8bIE PYHKYUU. YUCIO U CYMMA
Oenumeneii, pyukyuio Dinepa;

NPUMEHAMb NPU peutenuu 3a0ay yenHvle
opobu,

NpUMeHAMb NPU peuteHUuU 3a0a4 MHO204JIeHbl
C OeticmeumebHbIMU U YelbIMU

K03 Quyuenmamu,

énaoemsv NOHAMUAMU NPUBOOUMBLIL U
HEeNpUBOOUMBbII MHO2OUIEH U NPUMEHSAMb UX
Npu peuteHuu 3a0ay;

npumensms npu peuteHuu 3a0a4 OCHO8HYO
meopemy anzeopul;

NPUMEHAMb NPU peuteHUU 3a0ay npocme tiuiue
QYHKYUU KOMNAEKCHOU NepeMeHHOU KAK
2eomempuyecKiie Npeobpazo8anu




BBIPAKEHUS MPH PELICHUU MIPAKTHYECKUX 3a/1a4 U 3aJa4 U3
APYTHX Y4eOHBIX IPEIMETOB

Ypasuenusa u
HepageHCmed

CB06OIHO OMEepHpPOBATh NOHATUAMHU: YpaBHEHHE,
HEpPaBeHCTBO, PABHOCUJIbHBIE YPABHEHUS U HEPAaBCHCTBA,
ypaBHEHHE, ABIIAIONIEECs CIIEJICTBHEM IPYToro ypaBHeHuUA,
ypaBHEHUs, PaBHOCHIIBHBIE HA MHOXCCTBE, PABHOCHJIBHBIE
npeoOpa3oBaHUs YpaBHEHHH,

pewath pa3Hble BU/bl yPABHEHUI U HEPABEHCTB U X CUCTEM,
B TOM UHCJIE HEKOTOpBIe YpaBHEHHA 3-i u 4-ii cTeneHex,
ApoOHO-palliOHANIEHEIE H HPPAIlMOHAIBHBIE;

OBJI1a/IETh OCHOBHBIMHU THUIIAMU I10Ka3aTeIbHBIX,
norapupMHYECKUX, HPPALMOHAIIBHBIX, CTEIIEHHBIX
ypaBHEHHUI 1 HEPABEHCTB U CTAHIAPTHBIMU METOJaMH UX
peleHnil ¥ IPUMEHATh UX MPU PELICHUHU 3a1a;

NpPUMEHATH TeopeMy be3y K pelenuto ypaBHeHHIH;
MPUMEHATH TeopeMy BueTa [Jis pelieHus HeKOTOPBIX
ypaBHEHHil CTEIIEHH BBIIIE BTOPOIi;

[IOHUMATB CMBICII TEOPEM O PAaBHOCHIIBHBIX U
HEePaBHOCUIIBHEIX IIPeo0pa3oBaHUAX yPaBHEHUH U YMETh UX
IOKa3bIBaTh;

BJIQJIETH METOJAMHU PEIIEHUs YPaBHEHMI1, HEPABEHCTB U UX
CHCTEM, YMETh BEIOMpPATh METO/l PELIEHHs H 00OOCHOBBIBATH
cBOi1 BbIOOD;

MCIIOB30BaTh METOJ HHTEPBAJIOB /Ul peLIEHHs HEPABEHCTB,
B TOM 4HCJIe APOOHO-PAIlMOHAIBHBIX U BKIIOYAIOIMX B Ce0s
MppalOHaIbHBIE BBIPAKCHUSA,

pewiath ajlredpandyeckue ypaBHEHHs U HEPaBeHCTBA U MX
CHCTEMBI C apaMeTpaMy aredpanyecKuM 1 rpaduuecKum
METO/1aMH;

BIIAJIETh Pa3HBIMI METOJIAMH JIOKA3aTeJIbCTBA HEPABCHCTB;

JlocmuoiceHue pezynsmamoes pasoena 11,
c60000HO Onpedenimes mun U 8blOUPAMb
Memoo peuleHuss NOKA3amenbHbIX U
No2apugmuiecKux ypagHeHuil U HepageHcms,
UPPAYUOHATLHBIX YPAGHEHUT U HePABEHCMS,
MpPUzOHOMemMpU4eCcKUx ypasHeHuu u
HepageHCm8s, Ux cucmem,

c60000HO peuiams CucmeMmol TUHEUHbIX
VpagHeHUl,

peuams OCHOBHblE MUNbl YPAGHEHUT U
HepaeeHCM8 ¢ Napamempami;

NpUMeHsmb NpU peulenil 3a0ay HepaseHCcmea
Kowwu — Byuskosckozo, beprynnu;

uMemsb npedCmasieHue 0 HepageHcmeax
MexHcOy CpeoOHUMU CINEeNeHHBIMU




pelaTh ypaBHeHMs B LEJIbIX YUCax,
M300paXKaTh MHOXECTBA Ha IJIOCKOCTH, 3a/1aBaEMBbIe
YPaBHEHUAMH, HEPABEHCTBAMH W X CHCTEMAaMM;
CBOOO/IHO HCIIONIB30BATh TOKIAECTBEHHBIE npeobpazoBaHmus
NpU PCHICHNH YPABHEHUH H CHCTEM YpaBHEHHIl

B nosceoneegnoii scuznu u npu uzyuenuu opy2ux npeomemos:

COCTaBJIATE M pellaTh YpABHEHU s, HEPABEHCTBA, UX CHCTEMbI
NpU pEMICHNH 3a/1a4 APYruX y4eOHBIX NPeIMETOB;
BLHIOJIHATE OLEHKY MPaBAONoA00Us pe3yabTaToB,
[I0JTy4aeMBbIX OPH PEIICHUH Pa3/IMYHBIX YPaBHEHMI,
HEPaBCHCTB M WX CHCTEM MU pelleHUH 3a/1a4 Jpyrux
YYEOHBIX NIPEIMETOR;

COCTaBJIATE U peHlaTh YpaBHEHUS W HEPABEHCTBA C
lapaMeTpaMu NpH pellieHUH 3a1a4 JPYTUX YUeOHBIX
IpeMETOB;

COCTaBJIATh YpaBHEHHE, HEPABEHCTBO MITH HX CHCTEMY,
OMHUCBIBAIOIIME PEANTbHYIO CUTYALHIO WIIH TIPUKIAJHYIO
3aaly, MHTEpIpPEeTUPOBATh NMOTyYeHHBIE PE3yIbTAThI;
HCIIONIB30BaTh IIPOrPAMMHbIE CPEJICTBA IPU PEIEHUH
OTICJIbHBIX KI1aCCOB YPaBHEHUI M HEPABEHCTB

Dynkyuu

BiiajeTs nonsTHAMY: 3aBUCUMOCTD BeHYHH, byHKIHS,
apryMEHT M 3Ha4YeHHe QYHKIUUH, 001acTh ONpeieNIeHns |
MHOXXECTBO 3Ha4YCHUH QyHKIUH, rpaduK 3aBUCHMOCTH,
rpauk GyHKUMH, Hy1H QyHKIMU, TPOMEKYTKHA
3HaKOIIOCTOAHCTBA, BO3PACTAHHE HA YHCIIOBOM IIPOMEXYTKE,
yObIBaHUE Ha YHCIIOBOM MIPOMEXYTKe, HanbobIIee 1
HaUMCHBIIEE 3HAUYCHNHE QYHKIMHU Ha YHCIOBOM [IPOMEXYTKE,
epuoanyeckas GpyHKIMs, NepHol, YeTHAT U HeYeTHas
GyHKIMN; yMeTb MPUMEHATD 3T NOHATHA IIPU peleHuu
3a/1ay;

Hocmuoicenue pesynomamoe pazoena II;
6/1a0emb NOHAMUEM ACUMANMOMBL U YMENb €20
NPUMEHAMb NPU peuieHUY 3a0ay;

NPUMEHIAMb MemoObl peuteHuss NPOCMEUUUX
ougpgepenyuanvuvix ypasnenuii nepeozo u
8MOPO20 NOPAOKOS




—  BjazeTh [IOHATHEM CTeleHHas QyHKLUHs; CTPOUTh ee rpaduk
M yMeTh PUMEHATH CBOIMCTBA CTENIEHHOMH QYHKIMI NPH
peleHun 3a/1a4,

— BJAIeTh NMOHATUAMH IOKa3aTenbHas QyHKIUA, SKCIIOHEHTA;
CTPOMTb UX rPaQUKU U yMETh NPUMEHATH CBOHCTBA
noKa3aTebHONM QYHKIMHU NPpY PEIIEHUH 3a/1a4;

— BIajeTh MOHATHEM JorapudMuyecKas GYHKIH; CTPOUTH ee
rpaduK ¥ yMeTh IPUMEHATH CBOACTBA JI0rapuMHIECKOH
GYHKUME IIPH PEIEHHH 3a1a4;

— BIaJeTh MOHATUSAMH TPUTOHOMETpHYECcKHe (QyHKIINH;
CTPOMTH UX I'PaUKK U yMETh NIPUMEHSATH CBOHCTBA
TPUTOHOMETPUYECKHX GYHKIHA MPU PEIIeHUH 3a/1a;

— BNAAETh NOHATHEM oOpaTHasA PYHKLUA, IPUMEHATb 3TO
MOHSTHE [IPHU pELIEHUH 3a/1a4;

— NPUMEHSTH [P PElIeHNH 3a/1a4 CBOHCTBA (yHKIMI:
YETHOCTH, IIEPUOJUIHOCTD, OrPAHUYEHHOCTD;

— [IpPEMEHATH [IPY PElIeHNH 33/ Npeobpa3oBaHus rpauKoB
bYHKIMIA;

— BJIAJETh MOHATHAMH YMCI0BAas MOCIIEI0BATEIbHOCTD,
apudMeTHYECKas 1 FEOMETPUYECKas MPOrpeccus;

— NpPUMEHATH [IPU pelIeHMH 3a/1a4 CBOMCTBA U IIPU3HAKH
apu(MeTHYECKOH U FreOMETPHYECKON [POrPeCcCHi.

B no6cedHegHotl JCUHU U NPpU U3YYEHUU OPY2UX Y4eOHbIX
npeomemos:

— OmpeIesaTh o rpaduKaM U MCIIOIB30BaTh Ul PEIICHHS
NPUKJIAJHBIX 33/1a4 CBOMCTBA peajlbHBIX NMPOLECCOB U
3aBUCUMOCTEN (HauOOoMbIINe U HAMMEHBIINE 3HAYCHHU A,
NPOMEXYTKH BO3PACTaHHA U yObIBaHHA QyHKLHH,
[IPOMEXKYTKH 3HAKOMOCTOSIHCTBA, ACHMIITOTHI, TOYKH
nepern0a, NepUo U T.11.),




MHTEPNPETPOBATL CBOMCTBA B KOHTEKCTE KOHKPETHOI
NIPAKTHYECKON CUTYalllu;.

ONMPEAEIIATL N0 rpagukaM NpocTeiline XapakTepuCTUKH
NIEPUOINYCCKHUX NMPOLECCOB B OHOMOrHH, SKOHOMUKE,
MY3BIKE, PAANOCBA3H H p. (aMILIMTY1a, IIEPUOJ M T.I1.)

dnemenmeor
Mamemamuy
€CK020
ananuza

BJ'Ia,H,BTb I[TOHATHEM 6ECKOHG‘-IHO Y6BIBa}OH_laH reOMETpUIECCKas

[IpOTPECCHs U YMETh HPHUMEHATE €0 NIPH PEIleHUN 3a1aY;

TIPUMEHATH [/151 peleHNA 3a/1a4 TEOPHIO IPeJIerioB;
BIIaIETh IOHATHAMHN OECKOHEYHO GONbIINE U OECKOHEYHO

MaJIbI€ YHCIIOBBIE MOCIEOBATEILHOCTH U ¥METh CpaBHHUBATH
6ECKOHG‘IHO Oonbumme u beckoHe4HO Malbie
MOCJIEI0OBATEIILHOCTH,

Texcmoegbie
3aoayu

Pemare pasusie 3ajaun noBeiuennoii TPYAHOCTH;
AHATM3UPOBAThL YCJIOBHE 3a/1a4H, BEIOUPATH ONTUMATBHEII
METOJ pCLICHHUA 3a/1a4i, PACCMATPUBAA Pa3IMYHbIE METO/IbI;
CTPOHUTH MOJIE/Ib PEHICHHs 3a/1a4H, IPOBOJHUTE
AOKa3aTeNbHbIE PACCYXK/ICHUA NIPH PEIUEHUH 3a/1a9H;
pemats 3ana4n, Tpedyromue nepebopa BapuaHTOB, IIPOBEPKH
YCIIOBUH, BHIOOpA ONTHMAIILHOTO pe3yybTaTa;
aHaJIn3MpOBATE U HHTEPIPETUPOBATE NMOJIYYECHHEBIE PEICHHUs
B KOHTCKCTE yC/I0BUA 3a7a4u, BEIOMPATE pelieHns, He
NPOTHBOpEYalHe KOHTEKCTY;

HICPEBOAMTD IIPH PELUCHUH 3a/1a4l HH)OPMALUIO U3 OIHOI
¢opmel 3anucu B gpyryio, HCIIONIB3Ys IPH HEOOXOIUMOCTH
CXEMBI, TaOJIUIIBI, rpaUKY, JUArPaMMEL.

— Hocmudicenue pezynomamos pazoena I1




B nogcednesHoll JHCU3HU U NPU U3YUeHUU OPY2UX NPEOMEMos:
— pemiaTh NpaKTUYECKHE 3aaYM U 3a[a4H U3 JpYruX
IpeIMETOB

II. Coxep:kaHue y4e0HOro nmpeamera
«AJire6pa 1 HaYaJ1a MaTeMaTH4ecKoro anaausa» 10 kinacc (102 4)

Tema 1. «IToBTOpenue Kypca 7 -9 kiacca» (6 1)

YypcnoBsle M OyKBEHHEBIE BBIPAKEHHA. VipoluieHne BbIPXKEHHH. YpPaBHEHHA. Cucrtemsl ypaBHeHHi. HepaBeHCTBa.
DneMeHTapHbIE QYHKIUH.

Tema 2. «/leiicTBUTEABHBIE Yncaa» (11 9)

Llenple M pauuoOHaNbHBIE 4iCia. JISHCTBUTENBHBIC —HHCIIA. BeckoHeyHo yOBIBaromas IeOMETpUYEcKas Iporpeccus.
ApudMeTuyeckiii KOpeHb HAaTypalbHOH CTENEHH. CTeneHb ¢ paliOHAIIBHBIM U J€HCTBUTEIbHBIM MIOKa3aTEISAMA.

OcHOBHBIE Le/Ii: (OpMUPOBaHHE MPEICTaBIEHUIl O HATyPANbHbIX, IENIBIX YHCIIAX,

O MPU3HAKAX JENMMOCTH, MPOCTBIX M COCTABHBIX YHCIAX,

0 palMOHalIbHBIX YUCIIaX;

0 IepHOJIE, O NIEPUOAHIECKOH APOOH, O NEHCTBUTENBHEIX YHCIIAX;

00 uppaloHaIBHBIX YHCIaX;

0 6eCKOHEYHOI JAeCATHYHOI epuoaudecKoi 1podu;

0 MOJyJie IeHCTBUTENIBHOIO YUCIa,

popMupoBaHUE YMEHHH OMpPEALTATH GecKOHEYHO YOBIBAIOLIYIO M€OMETPHUYECKYIO IPOrPECCUIO, BEITHUCIATE 10 bopmyne cymMMy
HecKOHEYHO yOBIBatOLIEeil PeOMETPUIECKOM IIPOTPECCUH;

OBJIaJICHHE YMEHUEM U3BJICYCHUs KOPHS I-i CTENEHU U [PIMCHCHUE CBOICTB apr(PMETHIECKOr0 KOPHA HaTypalbHOH CTENeHH;
OBJIAJIeHHE yMEHHUeM | HaBbIKaMH pEeIICHUA HppallOHaTbHBIX ypaBHEHMIl, HCIONb3Ys pasMYHbIe METOIBl PCIICHUA
MppalMOHATBHBIX YPABHEHHIT U CBOUCTB CTEIICHH C JFOOBIM 1EJIOYKCIIEHHBIM IIOKa3aTeIeM.

Tema 3. «Crenennas ¢pyaxuus» (12 4)

Crenennas GyHKIus, €€ CBOHCTBA M rpa¢ K. PaBHOCHIbHBIE ypaBHEHHA U HEPABCHCTEA. HppauuoHalibHEIe ypaBHEHHUS.
OcHOBHBIE Le/H: QOpPMUPOBaHKE NPEICTaBIEHHI O CTENEHHOM (GyHKIUM, O MOHOTOHHOH QyHKIUNH;




(opMupoBaHNe yMeHHIl BBIIOIHATS peoOpa3OBaHUe NAHHOIO ypaBHEHMS B YPaBHCHHE-CJIE/ICTBUE, pACIIMPEHUss 00JacTu
OTIpEZiCNIeHNs, TPOBEPKH KOPHEi;

OBJIA/ICHUC YMEHUEM PElIaTh MPPaLliOHATBHBIC YPABHEHNA METOIOM BO3BE/IeHUs B KBajpaT obeux yacreii YPaBHEHUs, NPOBEPKH
KOpHEH ypaBHEeHUS;

BBITIONHATE paBHOCHITbHEIE IPEOOPa30BaHNs ypaBHEHH S 1 OTIPEACTIATL HEPABHOCHIIbHbIE NIPe0OPa30BaHUs YPAaBHEHMUS.
Tema 4. «IlokasaTenbnas bynkuus» (12 4)

Ilokasatenbhas dynkuus, eé cpoiicTea rpaguk. IloxasarensHble ypasHeHwus. Ilokazatenpuble HepaBeHcTBa. CHCTEMBI
TIOKA3aTC/IbHBIX YpaBHEHHH M HEPaBEHCTB.

OcHoBHEIE 1enn: bopmupoBanne nousTuii o NIOKa3aTeNbHON QyHKIHH,
O CTCNICHH C HPOU3BOJILHBIM JEHCTBUTE I bHEIM NoKa3sareJiem,

O CBOHCTBaX 0Ka3aTenbHOi hyHKIuH, 0 rpaduke QYHKIMH, 0 CHAMMETPHH OTHOCHTENBHO OCH OpAMHAT,
00 okcmowenTe; ¢opmuposane YMEHHUA pelIaTh IMOKa3aTe/bHbIE YPABHEHMS pa3iHuHBIMU MeTOJaMu: ypaBHHBaHHEM
[I0KasatTeseil, BBEJIEHWEM HOBOIi ICPEMEHHOM; OBIIAJICHHE YMEHHEM pelaTh IOKa3aTeNbHLIC HEpaBEHCTBA pa3InYHBIMU
METOZlaMH, HCHIONB3Ys CBOIICTBA PABHOCHIBHOCTH HEPaBEHCTB;
OBJIaJICHNE HaBBIKAMHM PENICHHS CHCTEM IOKA3aTelibHbBIX YPAaBHEHHH U HEPAaBEHCTB METOIOM 3aMEHEI NEePEMEHHEBIX, METOJOM
NIO/ICTAHOBKH.

Tema 5. «Jlorapupmuueckas ¢ynxusa» (15 u)

Jlorapudmer. CoiicTsa norapu(moB. JlecaTuunsle u HaTypalbHeIe jlorapudmsel. Jlorapudmuyeckas ynkus, eé cpoiicTa u
rpagux. Jlorapudpmuueckue ypaBHenus. Jlorapudmuyeckue HepasencTsa.

OcHOBHEIE 11EMH: (opMupoBanue mpexcraBnenuii o norapupme, o6 oOcHOBaHHM norapugma, o yorapudpmupoBaHnm, o
ACCATHYHOM Jlorapudme,
O HaTypalkHOM Jiorapudme, o hopmyne nepexozna or jorapugma ¢ OJHUM OCHOBAHUEM K norapupMy ¢ IpyrumM OCHOBAHHUEM;
(popmupoBanue ymenus NPUMCHATE CBOMCTBA JTOrapu(MoB:

Jlorapu(m npousBeneHus, JIOrapu()M 4acTHOro, JTorapudhMm CTCIICHH, IIPH YIIPOIIEHNH BBIPAXKEHHI, COEPIKALLINX JorapuQmer,

METOI NOTEHUMPOBAaHUA, METO]] BBEICHUS HOBOIH TNIePEMEHHOMH, OB/Ia/IeHue HABEIKAMH pEeLlIeHHs NIOrapu(pMUYECKHX HEPABEHCTB.
Tema 6. «TpureHomerpuyeckue bopmyas» (23 u)

Papguannas mepa yria. IloBopoT Touku Bokpyr Hauana KoopauHar. Onpelenenne cuHyca, KOCHHYca M TaHreHca. 3HAKH cuHyca,
Kocnhyca ¥ TaHreHca. 3aBHCHMOCTE Mex Iy CHHYCOM, KOCHHYCOM M TaHT€HCOM OJHOI'O M TOIO JKe yrna. TpuronomeTrpuyeckue
Toj(iecTBa. CMHYC, KOCHMHYC M TaHTEHC yIlOB o U . DOpMyIBl CIOXEHHA.. CHHYC, KOCHHYC M TaHr€HC IBOWHOIO Yyra..
Dopmyisl npusesenns. Cymma i PasHOCTb cHyCcoB. CyMMa M pPa3sHOCTb KOCHHYCOB.



OCHOBHBIE 1Ie/H: (POPMUPOBAHIE MIPEICTABIEHAN O paJiaHHOR Mepe yria,
0 repeBo/ie paJUaHHON Mepbl yIila B IpagyCHyi0 Mepy H HaobopoT;
0 YUCIIOBOIT OKPYXKHOCTH Ha KOOPJMHATHOH MIIOCKOCTH,;
0 cHHyCe, KOCUHYCe, TAHT€HCE, KOTaHIeHCe, X CBOMCTBAX;
0 YETBEPTAX OKPYIKHOCTH;
dhopMHUpoBaHHe yMeHHil yNpoIaTs TPUTOHOMETPHYECKUE BEIPAXKCHUA OJIHOTO aplyMCHTa,
JOKa3bIBaTh TOXKJIECTBA;
BBITIOJIHSATE Pe0Opa3oBaHie BRIPAXKEHUIH MOCPEICTBOM TOXKACCTBEHHBIX npeoOpa3oBaHuii,
OBJIaJICHHE YMEHHEM NPUMEHSATh GOpMYIIbl CHHYCa M KOCHHYCa CYMMBl H PasHOCTH, (GopMyINIbl BOMHOIO yIiia /s yIpOIeHH
BBIPaXKECHH,
OBJIa/ICHYC HABBIKAMH HCIIONB30BaHMs (OPMyI NpuBeaeHUs U GOpMyI npeo6pa3oBaHisi CyMMBI TPUTOHOMETPHYECKUX YHKIHMA
B MPOM3BEICHHUE.
Tema 7. «Tpuronomerpudeckue ypasHeHus» (16 1)
YpaBHEHHE COS X = . YPaBHEHHE Sin X = a. VpaBHeHue tgx = a. Pemenue TPHUroHOMETPUIECKUX yPaBHEHHH.
OcHOBHBIE LeIH: GOPMUPOBaHUE MPEICTABICHHUI O PEMIEHAH TPUTOHOMETPUICCKHUX ypaBHEHHUIl Ha YHUCIIOBO OKPY>KHOCTH, 00
apKKOCHHYCe, apKCHHYCe, apKTaHTeHCe, aDKKOTaHIeHCe ThClia,
GopMupoBaHre YMEHUH pEIIEHHU npocTeiiliuX TPUTOHOMETPHYECKMX YPaBHEHMH, OIHOPOIHBIX TPUrOHOMETPHICCKHUX
ypaBHEHUH;
OBJIa/ICHIE YMEHHEM pellaTh TPUrOHOMETPHYECKUE yPABHEHUS METOOM BBEICHUA HOBOI1 NepeMeHHOM, METO/IOM pa3JIoKeHHUs
Ha MHOKUTEITH,
pacmupenue u 06o6ienyne cBeleHHH 0 BUIaX TPUrOHOMETPHICCKIX ypaBHEHUH.
HTorosoe oBTOpeHHe6 Kypcea ainredpsl H MaTeMaTHYECKOro aHAIM32 10 knacca (7 4)

Copepxanune yd4e0HOro npeamera
«Anre6pa 1 HaYa a MaTeMaTH4YecKoro ananusza» 11 kiaace (102 1)

Tema 1. «[loBTOopeHUe Kypea anreSpsl U Ha4aa ananusa 10 kracca» - 2 yaca
YposeHb 00s13aTe/IbHOI MOAr0TOBKH o0yuaroierocs
e VYMeTh peluaTh HeCIOXKHbIE alrebpanieckie, HPPallMOHATIBHBIC, TOKA3ATE/IBHBIC, norapuMHYECKHE,
TPUTOHOMETPUYECKHE YPABHEHHS, HEPABCHCTBA U UX CHCTEMBL.
e 3HATh CBOICTBA CTENEHHOM, 10KAa3aTebHOI, lorapuMUYecKoi GyHKUUA i YMETb CTPOUTH UX rpaduKu.



Tema 2. «Tpuronomerpuyeckue ¢bynkuun» - 13 yacos
YpoBenb 06s13aTenbHOI MOArOTOBKH ob0y4arouierocs
* Hayuurtscs naxomuts o6nacts ONPE/CNICHNS TPUTOHOMETPHYECKUX (YHKIIUIA.
* Hayuntscs naxoauts muoskectso 3HAYCHUH TPUIOHOMETPUYECKUX (BYHKIMIA.
* Hayunrscsa onpenenars HE€THOCTb, HEYETHOCTbD, ICPHOANIHOCTD TPUTOHOMETPUYECKUX (hYHKIIMIA.
* 3HaTh CBOJicTBa TPUTOHOMETPUYECKUX QYHKIMIT » =COSX, y =sinx, Y =1gX M yMeTb CTPOUTH WX rpaduKH.
Tema 3. «IlpousBoxnas u ee F€OMeTpHYEeCKHH CMBICT» - 16 yacos
YpoBeHn 06s13aTebHOI MOArOTOBKH obyuaruerocs
 Ilonumare MexaHuYecKuii CMbICH NIPOM3BOIHOIA.
* HaxoanTs npoussojnsie JIEMEHTAPHbIX (YHKIMIL, MONB3YSICh TabuIeil IIPOU3BO/IHBIX.
® Haxoauts npousBojnbe SNIEMEHTAapHBIX (YHKUMIA, IIONIBb3YSCh NpaBUIaMu A depeHunpoBaHus.
* Ilonumark reomerpuueckuii cmpich IIPOU3BOHOIA.
Tema 4. «llpumenenne NPOH3BOAHOM K Mccaen0BaHuI0 PYHKUHID - 16 yacon
Yposens o6si3aTenbHoii noaroToBKH obyualomerocs
* Ilpumensars npousBoankie s HCC/ICI0BaHN (DYHKIMI HA MOHOTOHHOCTD B HECJIOKHbIX CIIyyasx.
* IlpumensaTs npousBognse 15 MCCIIEJOBAHUSA PYHKIIUI HA IKCTPEMYMBI B HECIIOKHEIX ClIyyasx.
* IlpumenaTs npousBoxnsie Ay HCCNIE1I0BaHNUS PYHKIHUIH 1 IIOCTPOCHMUS UX rpaQuKOB B HECIIOKHEIX CITyYasix.
* Ilpumensats npousBoassie nis HaXOXACHUA HauOONBIINX U HAMMEHBIINX 3HAYEH U] GyHkuyun
Tema 5. «MuTerpan» - 13 yacos
YpoBenb 06s13aTe1bHOI MMOAroTOBKH o0y4aromerocs
* Hayuntbcs naxomauts nepBoodpaszHsle, MOJIBL3YACHL TaOnuLeit NePBOOOpa3HEIX.
e Hayyursca BeranciaTs HHTErpalibl B IPOCTHIX CIIy4YasX.
* Hayuntecs Haxoguts IIomane KpHBOIUHEHHOMN Tpanenuu.
Tema 6. «DaemeHnTHI KOoMOUHATOpUKM» - 10 yacos
YpoBennb 06s13aTe1bHOM NOArOTOBKH obyualomerocs
* VYMeTb pemars KOMOMHATOpHEIE 3a1auH.
Tema 7. « 3nakomerBo ¢ BE€POATHOCTBLIO» - 7 4acoB

® YMeTh HaXoauTL BeposTHOCTH CITy4aiHbIX COOBITHIA B IpOCTeHIIMX clyJasx.



Tema 8. «MToroBoe MOBTOpeHHE Kypca ajaredpbl M HAYajJl MaTeMaTHYeCKOro aHaJIH3a» - 25 4acoB

III. TemaTH4YecKoe IUIAHUMPOBAHUE MOAYJIA
apaauza» - 10 kaace

«Anaredpa M Ha4Yaja MaTeMaTHYECKOIo

Ne XapaKTepUCTUKA OCHOBHBEIX BUJIOB
1\ HaumMeHoBaHUE TEMBI Koun-Bo JeATeIbHOCTH YUYeHHKa
JacoB (Ha ypoBHE yueOHBIX JeiCTBUI)
1 | ITosTopenue Kypca 7 -9 kiacca 64
(5 +14)
1.1 | BxonHOH KOHTPOJIb 1
2 | Cnaea L. JlelicTBUTENbHBIE YHCJIA 114 Haxoauts cymMmy OGeckoHeYHO yObIBaroliei
Iensle U pallHOHAIIBHBIE YUCIIA. (10+14) | reomeTpudeckoii nporpeccuu. [lepeBoauts
JlelicTBUTENbHBIE YUCTa. beCKOHEYHO 0eCKOHEUYHYIO IIepUOIHYECKYIO IpOoOh B
yOBIBAIOLIAsA T€OMETPUYECKAs TPOrpeccus. 0OBIKHOBEHHYIO APO0Ob.
ApudMeTHUeCcKHl KOpeHb HATypaJIbHOM [IpuBOAMTE pUMEPHI (JaBaTh ONpEIEICHUE)
crenenu. CTeneHb ¢ palOHAJIEHEIM U apuMeTHYECKHX KOPHE HaTypabHOM CTENEHH.
NEHCTBUTENBHBIM [10Ka3aTEeIsIMH. [TosicCHATE HA MpUMepax MOHATHE CTENEHH C JTI00BIM
2.1 | lenbie u paioHalbHbIE YUCIIA 1 JIeCTBUTEIBHBIM [10Ka3aTeNEM.
2.2 | JleficTBUTE/IBbHEIE YHCIIA 1 [TpumeHsATs NpaBuia ACHCTBUM C paJlUKalaMH,
2.3 | beckoHeyHo yObIBaroLas reoMeTpuIeCcKas 2 BBIP2KEHUSIMHU CO CTENEHAMH C PalliOHAIBHBIM
nporpeccus nokasareseM (JIloObIM J1eHCTBUTEIbHBIM
2.4 | ApubmeTnyeckuil KOpeHb HaTypAITbHOH ;) MokKasaTelieM) MPU BEIYUCIIEHUAX U Ipeodpa3oBaHHAX
cTeleHU BBIpaXXEHHUU.
2.5 | CtreneHb ¢ pallMOHAIBHBIM U 2 Jloka3pIBaTh TOX/AECTBA, CO/IepKALLIUE KOPEHb
NeHCTBATENbHBIM [10Ka3aTeNAMH HATypPaJIBHON CTETIEHH U CTEMEHH C JIFOOBIM
2.6 | Ypok 06001ueHus U CHCTEMAaTH3alM| 3HAHUH 2 ACHCTBUTE/ILHBIM [10KA3aTEJIEM, IPUMEHSS
2.7 | Koumponvnas paboma Nel «Cmenens ¢ 1 pasiIM4HEIe CIOCOOBI.




de ﬁCﬂ?é’lIﬂ'leﬂ bHbIM NOKAzamejiemy

IIpumensaTs ymenus NpeoOpa3oBLIBATEL BHIPAKEHUA U
JIOKa3bIBaTh TOKAECTBA NPH PELICHUU 3a7a4
MOBBIILIEHHON CIIOXHOCTH

3 | I'aasa 1L Crenennast gpynkuns 124
CrenenHas pyHnkuus, eé cBoiicTea u rpaduk. (11+14)
PaBHOCHIIbHBIC YpaBHEHHS U HEPABEHCTBA.
HUppauunonansusie ypaBHeHus.

3.1 | Crenennas bynkums, eé cBoiicTsa u rpadux 1
3.2 | Bsaumuo obpartnble hyHKuuHM )
3.3 | PaBHocunbHble ypaBHEeHHs 1 HEepaBeHCTBA 1
3.4 | MppaumoHaiibHbIe YpaBHEHUs 3
3.5 | MippanuonasnbHsle HepaBeHCTBA — 3
3.6 | Ypok 06061menns u cucreMaTu3alng 3HaHui 2
3.1 | Koumpononas paboma Ne2 «Cmenennas 1

Dynryusy

ITo rpadukam cTeneHHBIX GyHKUMIT (B 3aBHCHMOCTH
OT ITOKa3aTeJsis CTENEHU ) OIIUCHIBATh UX CBOIICTBA
(MOHOTOHHOCTB, OFPaAHHYEHHOCTD, YETHOCT,
HEYETHOCTH ).

CTpouTh cxemaTuuecku rpaduk cTeneHHoi GpyHKIMY
B 3aBHCHMOCTH OT IIPUHA/ITIEKHOCTH [OKa3aTeNs
cTeneHy (B aHANMTHYECKOH 3amucu
paccMaTpHBaeMol (GyHKIIMH) K OJHOMY U3
pacCMaTpUBaEMbIX YHCIIOBBIX MHOXECTB (IIpH
NIoKaszaTesaX, NpUHAMIEKAIUX MHOKECTBY LENbIX
YKCell, IIPH JTFOOBIX 1eHCTBUTENIBHBIX [10KA3aTeIIX) U
[IEpEYHCIIATE €€ CBOMCTBA.

Onpenenste, ABnsercs 11 QyHKUMSA 06paTUMOIL.
CrpouTts rpaduk cnoxuoit Gpynxuuu, 1po6HO-
pauroHanbHON QYHKUNY dIeMEHTapHBIMU
METOJIaMHU.

IIpBOAUTE NIPHMEpBI CTENEHHBIX (BYHKIUIT
(3a1aHHBIX C IIOMOIIBIO (OPMyYIIBI MIK rpadiKa),
00J1a1aroIuX 3alaHHBIMU CBOMCTBAMU (Hanpumep,
OrpaHUYE€HHOCTH). Pa3bsicHATE cMBICI
NEPEUNCIICHHBIX CBOMCTB. AHAITM3UPOBATh
NoBeJeHHe QyHKUMH Ha pa3iHYHBIX YYacTKaX
obJiacTy onpeneneHus, cpaBHUBATh CKOPOCTH
Bo3pacTanus (yObiBanus) pyHkuuii. @opmynuposath
OIpeJieNIeHHs II€PEeUYUCIIEHHEIX CBOMCTB.
Pacniosnasate paBHOCUIILHEIE Ipeobpa3oBaHusl,
npeodpa3oBanus, NPUBOASAIIKE K YpaBHEHUIO-
CJIE/ICTBHIO




Pemats npocreiiliyie UppallioHaIbHbIE YPABHEHNS,
MppalHOHATBHBIE HEPABEHCTBA H UX CHCTEMEI.
Pacno3naBaTh rpaduKi U CTPOUTH FpapuKH
CTemeHHBIX QYHKIUH, HCIIONb3Ys
rpadOnoCTPOUTENH, U3ydaTh CBOHCTBA QYHKIHUI 110
ux rpadukam.

@®opMyTHPOBATH T'UIOTE3Bl O KOJIIMYECTBE KOPHEH
ypaBHEHUI, COAepKaIluX CTeNeHHble QYHKINH, 1
IPOBEPATH UX. BHIMONHATE peodpazoBaHus
rpauKoB CTENEHHBIX QYHKIMIA: IapasliebHbIA
IepeHoc, pacTsKeHue (cyxaTue) BIOJb OCH OpAMHAT
(mocTpoeHue rpaduKoB ¢ MOAYJIAMH, IOCTPOECHUE
rpaduka oOpaTHOM QYHKIMH).

[IpuMeHsTH CBONCTBA CTENIEHHON QYHKIMU IpH
pelleHny IPUKIaIHBIX 3a]a4 1 3aJa4 MIOBBIIIEHHOM
CII0)KHOCTH

4 | I'nasa IIL IToka3zaTenbHass QyHKUHUS 12 4
[ToxasaTenpHas QyHKIMs, €€ CBOMCTBA U (11+14)
rpaduk. [TokazaTenpHble YpABHEHN.

[TokazarenbHble HepaBeHCTBA. CHCTEMBI
[OKa3aTeNIbHBIX YPaBHEHHH U HEPABEHCTB.
4.1 |IoxazaTtensHas QyHKLUsA, €€ CBOMCTBA U 1
rpaduk
4.2 | IToxa3aTenbHble YypaBHEHHA 3
4.3 | Iloxka3areibHble HEPABEHCTRA 3
4.4 | CucteMsl IIOKa3aTeNbHbIX YPABHEHHH H 3
HEPaBEHCTB
4.5 | Ypok 0000ImeH s U CUCTEMATH3aMH 3HAaHUH 1
4.1 | Koumponsuas paboma Ne3 «llokazamenvHas 1

PyHKYUAY

[To rpadmkam noka3aTeJIbHOH (QYHKIMU OMUCHIBATH
eé cBoiicTBa (MOHOTOHHOCTb, OTPAHUYEHHOCTbD).
[IpuBoaUMTE HpPUMEPHl IOKa3aTeNbHOH  (QYHKIHH
(3amanHoOIA C IIOMOIIBIO bopmybl WIH
rpabuka),obnagaomeil  3aJaHHBIMH  CBOWMCTBaMH
(HampuMep, OrpPAaHMYEHHOCTH). Pa3bACHATH CMBICI
MepeyUCIIeHHBIX CBOMCTB.

AHanu3upoBaTh NMoBeleHHe QYHKUMH Ha pa3IMuHbIX
yJacTKax 00JacTH  ONpeleieHus, CpaBHUBATH
cKopocTH Bo3pacTaHus (yObIBaHUA) QyHKIIMMA.
@opMynupoBaTh  ONpEAENCHUS  MEePEYUCIICHHBIX
CBOMCTB.

Pemath npocTeiilne nokazaTelbHble YPaBHEHNUA,
HEpaBEeHCTBA U UX CHCTEMBEL.

Pemiate [OKa3aTelnbHblEe YpPaBHEHHMs  MeETOJaMH




pasnoXeHUss Ha MHOXHTEIH, CIocoO0M 3aMeHbI
HEHM3BECTHOrO, C UCMOJIL30BAHUEM CBOMCTB QYHKLIUH,
pemare ypaBHEHHUS, CBOJAIIMECS K KBaJpaTHBIM,
UPPaLOHATIbHBIM.

Pemare noxasarenpHsle ypaBHeHUs, IPUMeEHsA
pasiuyHbIE METOMIHI.

Pacnosnasate  rpaduku u  ctpouts  rpadux

NOKa3aTeJIbLHOM Gynkuun, UCIIOJIB3Y
rpa)onoCcTpouTeNH, N3y4aTh CBOMCTBA (YHKIMH II0
rpapukam.

DopMyTHPOBATL THNOTE3bl O KOJIHMYECTBE KOPHEil
YPaBHEHWH, COlepXKaluX [I0Ka3aTeNbHYI0 (hYHKIMIO,
1 IIPOBEPSATH UX.

BrimonusaTe npeobpaszoanus rpaduka mokaszaresis-
HO (QyHKIMH: NapajuleNbHbIA nepeHoc, pacTsKeHue
(cxarue) B1oJ1b OCH OpAMHAT (IOCTPOEHHE IPadHKOB
C MOAylnaMH, MOCTpOeHHe rpaduka OOpaTHOM
byHKIHN).

IIpuMeHsTh CBOMCTBA MOKa3aTeNbHON YHKIMH NpH
PEImICHUN NPUKIaJHBIX 3a/1ad ¥ 3a7a4d NOBLIIEHHOI
CIIO)KHOCTH

Inaga IV. Jlorapudmuveckas pynkuus
Jlorapu¢mer. Croiictsa siorapudmos.
Jlecstinunple u HaTypasbHble TorapudMbl.
Jlorapudmuueckas dynxuusi, eé cBoiicTpa 1
rpaguk. Jlorapudmuyeckue ypapHenus.
Jlorapudmuyeckue HepaBeHcTBa.

154 (14
+14)

~ A

Jlorapugmsr

5.2

CaoiicTa nnorapugmon

| 5.3

HecaTnynble u HaTypanbHEIe Jiorapu(pMel

BEINONHATE npocTeimue npeobpazoBaHus
JIOTapuQMUYECKHX BBIPAKEHHH C HCIIONb30BAHHEM
CBOHCTB  JlorapudMOB, € MOMOWIEIO  (OPMYN

nepexoa.
ITo rpaduxy JlorapuMU4ecKoi byHKUIMH
OIHCHIBATH eé CBOJCTBa (MOHOTOHHOCTB,
OIPaHUYEHHOCTE). IIpuBoaute IpUMepEI

norapu@muueckoil GyHKuuM (3aJaHHOH C IOMOIIBIO
Gopmynel unu rpaduxa),obnanaromeil 3agaHHBIMH




5.4

Jlorapudmuyeckas GyHKUUs, €€ CBOMCTBA H
rpadux

5.5

JlorapupmMuueckue ypaBHeHHUA

5.6

JlorapudMU4ecKrue HEpaBEeHCTBA

Dt

Ypok 060011eHNA ¥ CHCTEMATH3aLUK 3HAHUH

5.1

Koumponvras paboma no Ned
«Jlozapugpmuueckasn Qynkyus»

cBoiicTBaMU (HaIlpuMep,

OrpaHUYEHHOCTH). Pa3bsacHATE CMBICII
HepEeYUCIICHHBIX CBOJICTB. AHanuzupoBaTh
nopefeHre GYHKUMHA Ha pasIMYHBIX  ydYacTKax
obnacty  ONpe/eNeHus, CpaBHUBATh  CKOPOCTH
BospacTaHus (yOBIBaHUS) QyHKIHH.
@opMynUpOBaTh  OHpPEJCTICHUA
CBOJCTB.

Pemats mpocreiiline jgorapumMuIecKue ypaBHEHHS,
jmorapuMUYEeCKUe HEpPaBEHCTBA M HX CHUCTEMBIL.
Pemats orapuMUYECKUE YPaBHEHUA Pa3IHYHBIMU
METOIaMHU.

PacnosHasate rpaQukd U CTPOMTH  rpaduk
norapupMUYECKOn (GyHKIHH, UCIIONB3YsI
rpadOnoCTPOUTENH, U3yyaTh CBOMCTBA (YHKUMHU IO
rpadukam, GOpMyIHPOBaTh MMIOTE3bl O KOJIUYECTBE
KOpHEMH ypaBHEHUI, coaepalnx
norapudmuyeckyro (QYHKIMIO, ¥ TPOBEpPATh HX.
BrInosHATE npeobpa3oBaHus rpaduka
norapuMUIECKOi (QyHKLUHU: napaJjulesIbHEIH
IIEPEHOC, PacTsKEHHE (CXKaTue) BAOJIb OCH OpAMHAT
(moctpoeHune rpadUKoB € MOMAYJAMH, MOCTPOCHUE
rpaduka obpaTtHoil GyHKIMK).

[IpuMeHsTh cBOMcTBAa JorapudMuyeckon QyHKUUH
Npy  pelieHuM [NPUKIAJHBEIX 33/a4 M 337134
NOBBIIICHHOMN CJIOKHOCTH

nepeYrCIIeHHBIX

[naBa V. TpuroHomerpu4iecKkue GpopmyJib
Papuannas mepa yria. [IoBopoT Touku
BOKpYT Hayana koopaunar. OnpeneneHue
CHHYCa, KOCHHYCA U TaHreHca. 3HaKH CHHYCa,
KOCHHYCA U TaHIeHca. 3aBHCHMOCTb MEXKY

234
(22+14)

[lepeBoaUTh rpalyCHYI0 MEpy B palUaHHYIO H
obpatHO. HaxoauTh Ha OKPYKHOCTH IOJIOXKEHUE
TOYKH, COOTBETCTBYIOLIEH JaHHOMY
neiictBuTensHOMY unciny. HaxoauTe 3HaKM 3Ha4YE€HUN
CHHYca, KOCHHYCa, TAHreHca Yucia.




CHHYCOM, KOCHHYCOM W TaHI'€HCOM OJIHOTO U
TOro xe yrna. TpuronomeTpuyeckue
ToXKAecTBa. CHHYC, KOCHHYC M TaHFeHC YIIIOB
@ 1 -0. DOPMyYIIBI CTIOXKEHUS. CHHYC, KOCHHYC
¥ TRHTEHC IBOHHOrO yria. MopMyrisl
npuBeeHns. CyMMa M pasHOCTh CHHYCOB.
CyMMa u pasHoCTh KOCHHYCOB.

BBIABIATE 3aBUCHMOCTE MEX/Ty CHHYCOM,
KOCHHYCOM, TAHI€HCOM OJJHOTO U TOTO K€ YIJIa.
IlpuMeHATE 1aHHBIE 3aBHCUMOCTH NS
J10Ka3aTeNbCTBA TOXKAECTBA, B YACTHOCTH Ha
onpenen€HHBIX MHOXKECTBAX.

HpumenaTs npn npeobpazoBaHmsx 1 BEIYHCITEHHUAX
()OpMYJIBI CBA3M TPUrOHOMETPHYECKUX GyHKIMiT

6.1 | Panuannas mepa yrna 1 YIJIOB G U -0, (POPMYJIBI CIIOKEHUs, GOPMYJIbI
6.2 | IToropoT TOUKHM BOKpPYT Hayaa 1 ABOHHBIX 1 MOJIOBUHHBIX YIIIOB, GOPMYJIbI
KOOpAMHAT NPUBENCHNUA, HOPMYIIBI CyMMBI U Pa3HOCTH CHHYCOB,
6.3 | Onpenenenue cunyca, KOCHHYca 2 CYMMBI U Pa3HOCTH KOCUHYCOB, IPOM3BEACHUA
U TaHreHca yria CHHYCOB ¥ KOCHHYCOB.
6.4 | 3naku cunyca, KOCHHYCa M TaHreHca 1 JlokasbiBath TOX/ECTBA, IPUMEHSA pasjInuHbIe
6.5 | 3aBHCHMOCTE MEXLy CHHYCOM, KOCHHYCOM 1 2 MICTOMEL, MCIIONE3YA BCE H3Y4EHHBIE GOPMYIILL.
TAHTEHCOM OJIHOTO M TOTO e yria IIpuMeHATs Bce n3ydeHHbIe CBOWCTBA U bopmysl
6.6 | Tpuronomerpuueckue ToxecTsa 2 HpHp emc}mid HPHETIATMELE SATT W SN
6.7 | Cunyc, KocuHyc M TaHreHC YIJIOB O 1 -0 1 e SR
6.8 | ®opmyiisl croxenus 2
6.9 | Cunyc, KocuHyc ¥ TaHreHC ABOHHOrO yria 2
6.10 | Cunyc, KOCHHYC M TaHreHC MOTOBMHHOO 2
yriaa
6.11 | ®opmyisl npuBeieHNs 3
6.12 | Cymma u paznocts CHHYCcOB. CymMMa u p.
Pa3sHOCTh KOCHHYCOB
6.13 | Ypok 06061menns u cucTeMaTH3amuy 3HaH i 1
6.14 | Konmponvnas paboma 1
NeS «Tpuzonomempuyeckue Gopmynviy
7 |I'nasa VI. Tpuronomerpuyeckue 164 YMETb HaXOAUTh apPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YPaBHeHus (15+14) | melicTBUTENBHOTO YHCIA.




VpaBHeHHE €OS X = a. Y paBHEHHE Sin X = a.
VpasHenue tg x = a. Peuienue
TPUIOHOMETPHYECKHX YPaBHEHHUH.

[TpuMeHATH CBOMCTBA apKCHHYyCa, apKKOCHHYCA,
apkTaHrenca yucna. [IpuMeHaTs GopMyIIsl s
HaXO0XK/IeHHs KOpHeil ypaBHEeHHUI cos X = a, SIn X = a,

7.1 | YpaBHEHHE COSX = a 3 tg Xx = a. YMeTh pemaTtk TPUTOHOMETPHYECKUE
7.2 | YpaBHeHHE sihi=a 3 ypaBHEHUA: IMHEHHBIE OTHOCHTEIFHO CHHYCAa,
7.3 | YpaBHeHue tgx =a 2 KOCHHYCa, TaHreHca yrJia (4icia), CBoadIuecs K
7.4 | PemeHue TPUroHOMETPUUECKUX YPaBHEHHH 3 KBA/[PaTHBIM H JPYTUM alre0panieckum
7.5 | Ilpumeps! pelieHus IPOCTEHIIHX 2 ypaBHEHUAM I10CJI€ 3aMEHBI HEU3BECTHOIO,
TPUTOHOMETPUYECKMX HEPABEHCTB CBOALIMECS K MIPOCTEHIINM TPUTOHOMETPHUYECKUM
7.6 | Ypok 06006menys 1 CUCTeMaTU3aliy 3HaH Ui 2 ypaBHEHMAM IIOCIIC pa3jIOKCHHUA Ha MHOXUTCIIH.
71 1 Pemars 0JJHOpPOAHBIE (IIEpBOI U BTOPOIi CTENEHN)
ypaBHEHHs] OTHOCUTEIBHO CHHYCa U KOCHHYCA, a
TAK)K€ CBOJUILIMECS K OJIHOPOJHBIM YPaBHEHUAM.
Hcnonp30BaTh METO BCIIOMOTATEIBHOIO YIIa.
[TpuMeHATH METOJ NIpeIBAPUTEILHOM OLEHKH JIEBOM
Koumponvnas paboma = 3 v
W5 4 Toupmmomens Al FPEERERES U MpaBoii yacTeil ypaBHEHHA. Y METh IPUMEHATE
HECKOJBKO METOA0B IIPH PEIIEHUU YpaBHEHUs.
PelaTth HEC/IOXKHBIE CUCTEMbI TPUTOHOMETPUYECKUX
ypaBHEeHUH. Pemiate TpUMrOHOMETPHYECKHE
HEpPaBEHCTBa C MIOMOIIBIO €IUHHYHOMN OKPYXHOCTH.
8 | HosTopenue kypca aare6pni 10 kiacea 74

CrtenedHas, nokasarejbHas U
norapupmudeckas pynkuuu. Pemenue
[IOKa3aTeIbHBIX, CTEIIEHHBIX
norapu(MUYECKUX ypaBHEeHHH. Pemenune
[IOKa3aTENIbHBIX, CTEIIEHHBIX U
norapu(pMHYECKIX HEPABEHCTB.
TpuronomeTpudeckue GopMyibl.
TpuroHoMeTpHYECKUe TOXKIECTBA. Pelenne
TPUrOHOMETPUYECKHX ypaBHeHui. Pemenue




CHCTEM I10Ka3aTe/IbHEIX U norapmbmuqecxnx

YPaBHEHHi. TeKCTOBBIE 331241 HA NPOLEHTE,
JABYOKEHHE.

| Hroro yacor

102 4




TemaTHyecKoOe IJIAHMPOBAHHE MOAYJIsl «AJredpa u Ha4yaia
MaTeMAaTHYeCKOro anaausa» - 11 knacc

Ne
Paznen KonudecTBo yacos e
n/n
L. I[ToBTOpeHue Kypca anredpsl M Hauan aHanusa 10 kacca 2
2. TpuroHOMeTpHYECKHE HYHKIHHU 13
5. IIpousBojiHAas U €€ reOMETPHYECKHIA CMBICI 16
4. IIpuMeHeHuUe IPOU3BOIHOM K HCCIIEIOBAHUIO QyHKIIIMA 16
5, HuTerpan 13
6. DrieMeHTHE KOMOMHATOPHKHI 10
1. 3HaKOMCTBO C BEPOsATHOCTBIO 7
8. HToroBoe MOBTOPEeHHE Kypca arebphl M Havasl aHanm3a, noaroroeka k EI'D. 25
Hroro: 102

KajenaapHo - TeMaTu4ecKoe IIaHuposanue no ajredpe B 10 ximacce

no y4eonuxky Anumona IILLA. u ap., 3 yaca B Hegearo. Beero 102 4.

No Tema Koa — OnopHble 3HAHUSA Hata
n/n BO NpoBeAeHUus
4acoB
Ilnan | @akT
ITosTOopeHue Kypea 7 -9 Kiacca 6 4
1 |YucnoBble U OYKBEHHBIC BBIPAXKCHUA. 1 3HATH: Yuciiossle H OyKBEHHBIE
2 [Vnpowenue BoipakeHHuil 1 BRIp@KEHHA.  YIPOIIEHHE BBIPAKEHUN. Y paBHEHHUS.
= CucreMsl aBHeHMid. HepaBeHCTBa. JJeMEHTapHBI
3 |YpaBHenus. CuCTEMBl ypaBHEHHI 1 7P p pHBIC




HepaBencraa. 1 byHKIMH.
5 [Snementapusle GhyHKuMM 1
Bxoanoii kouTpoas 3nanmii 1
['naga 1. JleficTBUTENLHBIE YKCcaa 114
7 |llenble u paunoHanbLHbIC YKcia 1 3HaTh: NOHATHE PallMOHAIIBHOI'O YKCJId, OECKOHEYHOH
8 |eiicTBuTenbHBIE YnC/a 1 AICCATUMHON  EPHOJAMYECKOH Jpobu; ompeseleHue
-1 i : %1 ¢
0 |Becxepeamn yGEIBaromas reoMeTpraccKai|] KOPHsl MM-U CTENEHH, €ro CBONCTBA; CBOICTBA CTENEHU
nporpeccus pPalulOHAILHBIM [10Ka3aTeNIeEM;
MeThb: IpPUBOAMTE IIPUMEPHI, ONPEAENATh IOHATHS
10 [beckoneuno yObIBaromas reoMerpuyeckasi|l y . PEMEPHL, olipen ;
nporpeccus noaOMpaTh  apryMeHThl, (OPMyNHMpPOBAaTh  BBIBOJIbI,
= = NIPUBOJINTL [10KA3aTENbCTBA, Pa3BEPHYTO OOOCHOBBLIBATH
11 |Apudmetnyecknii KOpEHb HaTypasbHOM cTeneHu |1
CYKIEHUS; NpEeACTaBIATh OeckoHeYHY10
12 |ApudmeTnyeckuii KOpEHb HATypabHOH crenedu |l NEPHONYECKYI0 1pobb B BHAE OGBHIKHOBEHHO ApobH;
13 |[Crenens ¢ pannonanbHEIM MOKazaTenem 1 HaxOJIUTh CYMMY OEeCKOHEeYHO yObIBaroei
14 |Ctenens ¢ nelicTBUTENBHEIM IOKa3aTeIOM 1 rCOMETPHYECKOM [pOrpecchm; BBIIIONHATD
i alnel;
15 |Beryucnenue creneny u apu(MeTHYeCKOro KopH |1 e 806pa305aHHf SRIPENCHIN,, EDASPHAIIR PRIGIED
16 I - : peImaTh NpocTeHIINe ypaBHEHHUA, COIepIKaIlie KOPHH TI-
OBTOpEHHE N0 TeMe «JIeiiCTBUTE ILHEI o
p JleficTauTenbHEe Yncnay W CTENE€HU; HaAXOOWUTh  3HAYEHHUS  CTEMEeHU ¢
17 [KonTpoasnas paGora 1o teme 1 PALMOHATIBHBIM 10KA3aTEIIEM.
«JleficTBUTEIBHEIE YKCIay
I'naBa 2. Crenennas ¢pynkuus 12 4y
18 |Crenennas dpynkuuu, ed CBOMCTBa U rpaduk 1 3HaTh: CBOMCTBA QYHKUHH; CXeMy HCClIeIOBaHUSA
19 |Crenennas (GYHKIMH, eé cBoitcTBA rpaduk 1 (GYHKUMM; OnpeseneHne CTEeNeHHOIl OYHKUUH; [TOHATHE
20 |BzaumHO o6patHsie hyHKImH 1 L ' e o
YMETB: CTPOUTh rpaduKu CTeNEeHHbIX (yHKUMil npu
21 |PaBHOCHIIBHBIE ypaBHEHUS 1 .
Pa3IMYHbIX 3HAYEHUAX [10Ka3aTeIA;
22 |PaBHOCHIIBHEIE HEpaBEHCTBa 1 HCCIIE10BaTh (DYHKIMIO [0 cXeMe (ONMMCHIBATE CBOICTBA
23 |MppanuoHanbHble ypaBHeHUs 1 QYHKLMM, HAXOAUTh HAUGONBIIME M HAUMEHbIINE
24 |MppaunoHansHble ypaBHeHHs 1 3HAYCHUA);




25 |[MppaumoHalbHbIC HEpAaBEHCTBA pelmiaTh MpOCTeHINMe ypaBHEHHS W  HEPaBEHCTBA
26 |Pemmernye uppaLMOHATIEHBIX ypPaBHEHHI 1 1 CTaHAapTHEIMH MeTOZaMHM; I/I306pa}KaTlEL MHO€ECTBO
HepABEHCTB pelieHuil HepaBeHCTB C OJIHOW MEPEeMEHHOM;
27 |Pemenue uppalHOHANBHBIX yPABHEHHH 1 NpUBOANTH  LPHMEPH, OOOCHOBBIBATE  CYXKIECHHS,
HepABEHCTB noabupaTk apryMeHTsl, GOPMYIMPOBATH BEIBOIBI,
28 |[Tosropenue no Teme «CTenenHas QyHKUUD 1 pemiee.  palRGIAGbHMG:  HDASREREG, SRS
29 [Kontponbuas pabora mo Teme «CTeneHHas 1 gﬁﬁﬁgsm; COKpAIIEHHOr0  YMHOXXEHHs — [pH  HX
by pemiath MppalMOHANbHBEIE YpPaBHEHHA;  COCTaBIATh
MaTeMaTHYeCKHe MOJIEIM pealbHBIX CUTYaLHH;
naBaTh OLEHKy uH(QopMalyu, (akraMm, Ipolecca,
ONpe/IeNATh X AKTYaJIbHOCTb.
I'nasa 3. ITokasaTejbHasi QyHKIMS 12 4
30 |TlokazarensHas byHKuus, eé cBoiicTBa i rpaduk |1 3HATh: ONpeJeNieHHe MOoKa3aTelbHOH QyHKuMu u e
31 [okasaTensHas hyHKis, eé cBoiicTsa i rpaduk |1 CBOIfCTBA; METOIBI peIleHHs MOKa3aTeNbHBIX YpaBHEHUN
32 [[TokazaTenbHbIE YpaBHEHUs 1 e S .
yMeTb: OIpe/IeNsATh 3HAUYSHNs MOKa3aTeNbHOH QyHKIMH
33 [HoxasaTelLHEIC YPABHEHUA 1 110 3HAYEHHIO e€ apryMeHTa IIpH PasinyHBIX crocobax
34 |[Toxa3aTenbHble HEpPaBEHCTBA 1 3aaHusA QYHKIMHU;
35 |[loka3zaTenbHbIE HEPABEHCTBA 1 CTPOHUTH Ipad MK MOKA3aTENbHON QYHKIHH;
36 [[lokasaTenbHBIE YPABHEHHsA 1 HEPABEHCTBA 1 [IPOBO/IUTH OMHUCAHHE CBOHCTB q’yHKHHfI;
37 |Pemenue cucTeM MoKasaTelbHBIX YPABHEHHM. 1 HCaaEsaBaTh l“paq)HuK HOKASATENRHOM (YHKUMHE JLI
pelleHUs YypaBHEHMH M HEPaBEHCTB rpapUyecKuM
38 |PemieHune CUCTEM II0Ka3aTeJIbHBIX HEPABEHCTB. 1 METOJIOM;
39 [PemeHue MOKA3aTENBHBIX yPABHEHUH 1 l peliaTh MpocTeiiline MOKa3aTelbHble YPaBHEHHA M HX
HEepaBEeHCTB CUCTEMBI;
40 |[losropenue no teMe «llokasarenpHas byaxua» |1 peumiate ~ IOKa3aTENbHBIE  YPaBHEHHA,  NPUMEHAA
KOMOMHALUIO HECKOJIBKHX aJITOPUTMOB;
pelaTh MPOCTeHINNe MOKa3aTeNbHble HEPABEHCTRBA U MX
41 [KontponbHasi paGoTa no teme «[lokasaresnbHast 1 CUCTEMBI;

pelaTh NMOKa3aTEJIBHEIC HEpaBCHCTBA,

IIPUMEHSA




DyHKUHA» KOMOMHALMIO HECKOBKUX aJIrOPUTMOB;
CaMOCTOATENbHO MCKaTh W OTOMpPATh HEOOXOAUMYIO JIs
PeIenns y4eOHbIX 3a/1a4 HHpOPMAIIHIO;
IPEABUACTH BOSMOXKHBIE IOCJICJICTBUS CBOMX JIEHCTBHIL.
I'1aBa 4. Jlorapndmuueckas hynknus 154
42 |Jlorapupme 1 3HATh: IIOHATHE Jorapudma, OCHOBHOE
43 Jlorapupmer ] JIorapu(pMHYecKoe TOXKIECTBO M CBOCTBA norapu(mog;
44 [CeoiicTea nTorapidmos " bopmyny nfipexonua; ONpeNeeHHe NorapupMmUIEcKoil
(yHkumm, e€ cBoiicTBa; MoHATHe JIorapupMUYECKOro
45 |Bbluucnenne norapucdmos 1 :
YPABHCHUA ¥ HEpaBeHCTBA; METOABl  peLIeHHs
46 |lecatnynsie u HaTypallbHbIE J10rapudMmsl 1 T0rapuGMUYECKNX  ypaBHEHMI; AITOPUTM  pelIeHUs
47 |[lecsatnunsle u HaTypanbHEI€ JIorapu(Mpl 1 JIOTapU(pMUYECKHUX HEPABEHCTB,
48 [llorapupmuueckas GyHKLMS, eé cBOCTRA 1 1 YMETDb: yCTaHABIMBATL CBA3b MEXKAY CTEIEHBIO U
rpaduk norapuMOM;  BBIYMCIATH jaorapu®M  yMciaa 1o
49 [[octpoenue rpaduka NorapaGpMuIecKoi 1 OTpE/ICICHHIO; IPHUMEHSTH CBOMCTBA IOrapu(MOB;
byHKIMY. BbIpaXXaTh JMaHHBIA Jlorapuem depes necATUYHBIH H
50 Plorapudmuyeckue ypasnenms 1 HaTypaIbHBIH; .
51 [Pemennue JorapupMudecKux YPaBHEHMUHA. 1 H.I.J HMeEI * - OTPENCICHHE JorapagMuteckoll dynkmpuy,
€C CBOUCTBA B 3aBUCHMOCTH OT OCHOBAHHS,
52 Jlorapudmuyeckne HEpaBeHCTBa 1 ONpCAeNATE 3HA4YeHHE (GYHKUMM 10 3HAYCHUIO
53 |Pemenue JIorapu(pMuU9ecKuX HepaBeHCTB. 1 apryMEHTa IIPH pasIMYHBIX COco0ax 3aanus (GyHKIHN,
54 [Pemenue norapupmugeckix HEpPaBEHCTB. 1 PCIIATE NMPOCTEAIINE JTOrapu(MUYECKIE yDaBHEHHUS, HX
55 [[ToBTOpeHHe 1o Teme «Jlorapudmuueckas 1 RSl
byHKIHY OPUMEHATE  pa3iu4Hble METOZEL  Juis pewenns
56 [KouTpoasnas pabora 1o Tome " JIOrapudMUYECKNX YpaBHEHMIi; pewnaTh npocTeiue
«Jlorapumurseckas by norapuMHYECcKHe HepaBEHCTBA.
I'napa 5. Tpuronomerpuyeckue dhopmyel 23y
57 |Pangnannas mepa yrna 1 3HATh: NMOHATHS CUHYCA, KOCHHYCA, TAHT€HCa,
58 [[ToBopoT ToukH BOKPYT Hayasna KoOpAMHAT 1 KOTaHI'eHCa IPOU3BOJIBHOTO YITIa; paiMaHHON Mepbl




59

HOBOpOT TOYKHU BOKpYI Hadyaja KOOpAUHAT

yriia,; KaK ONMpeneniaTh 3HaKH CHHYCad, KOCHUHYCa H

60

OmnpeneneHnue CUHyca, KOCHHyca U TaHreHca yria

[o—y

TaHreHca MpocToro apryMmerTa 1o 4eTBEPTAM,; OCHOBHBIC

61

OnpeneneHHe CHHYCa, KOCHHYCa H TaHI'€HCA YTIJia

[a—

TPHTOHOMETPHYECKHE TOXKACCTBA, N0Ka3aTCJILCTBO
OCHOBHBIX TPUTOHOMETPHUYECKUX TOKIAECTB, ¢)0pMy.HbI

62

3HaKKM cHHYCa, KOCHHYCa U TaHI'€HCa yIuia.

63

3aBHCHMOCTE MEXY CHHYCOM, KOCHHYCOM H
TAHT€HCOM OJJHOTO H TOI'O € yIJia

64

3aBUCUMOCTE MEXAY CUHYCOM, KOCHHYCOM H
TAaHI€HCOM OJHOr0O ¥ TOI'O )K€ YIJIa.

65

TpuroHoMeTpHYECKHE TOXKICSCTBA.

66

TpHTOHOMCTpH‘IGCKI/Ie TOXIOCCTBA.

67

CuHyc, KOCHHYC U TaHT€HC YTJIOB O 1 -0L.

68

CuHYC, KOCHHYC ¥ TAHITE€HC YIJIOB 0L ¥ -OL.

69

DopMYJIBI CIIOKEHUS

70

DopMyJIBL CIIOXKEHUS

7

CuHyC, KOCHHYC M TAHI'€HC JIBOIHOTO yria

12

CuHycC, KOCHHYC M TAHT€HC JIBOMHOIO yIua.

73

CHHYC, KOCHHYC M TaHI'€HC ITOJIOBHHHOI'O yria

74

DopmyIbl IPUBUICHUSA

75

DopmyJibl IPUBHICHUA

76

CyMMa 1 pa3HOCTb CHHYCOB.

77

CymMMa U pa3HOCTb KOCHHYCOB.

78

[TosTOpeHue 1o TeMe «OCHOBHBIE
TpUrOHOMETpHIECKHE HOPMYITBI»

(NN Y W T N RGN R — e—y J—y — e e

79

KontposbHas pa6ora mo teme «OCHOBHBIE
PUrOHOMETPUYECKHE HOPMYITBI»

CHHYyCa, KOCUHYCa CYMMBI H PasHOCTH JIBYX YIJIOB;

b opMyIIBI IBOHHOrO yria; BeIBOJ (YOpMYJI IIPUBEIEHHS;
yMeTh: BBIpaXaTh PaJIMaHHYIO MEpPY YIJIa B IrpaJycax u
Hao0OpOT; BEIYUCIIATE CHHYC, KOCHHYC, TAHI'€HC U
KOTAHTE€HC YIJIa; HCIIONb3Ys YHCIOBYIO OKPYKHOCTh
oIpeeNnsaTh CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC
IIPOU3BOJIBHOIO YIJIa; OIpEIeATh 3HaKH CHHYCa,
KOCHHYCA, TAHI€HCa, KOTaHI'€HCa I10 YETBEPTAM,
BEITIOJIHATH NpeoOpa3oBaHue MPOCTHIX
TPUTOHOMETPUYECKHX BBHIPAKEHUH; YIIPOIIATh
BRIp@YKEHHUA C MPUMEHEHUEM TPUTOHOMETPHYECKHUX

b opmyIt; OOBACHATH U3yYEHHBIE MOJIOKEHH S Ha
CaMOCTOSTENBHO NMO100paHHBIX KOHKPETHBIX IIpUMepax;
paboTaTh C y4eOHUKOM, OTOMpPATh U CTPYKTYPHUPOBATh
MaTepHal; MoJIb30BaThCs YHUUKIIONEANEH, CIIPaBOYHOM
JTUTEpaTypoi; NpeABUIETh BO3ZMOKHBIE IIOCIEACTBHS
CBOUX JICHCTBU.

I'naBa 6. Tpuronomerpuyeckre YpaBHeHHsI 16 4




80 |YpaBHeHue cosx =a 1 3HaTh: ONpPEe/ENIEeHNe apKKOCUHYCa, apKCHHYCAa,
81 |Pewenne ypaBHeHuii Buma cosx = g 1 apKTaHrexHca 1 GopMyisl A pellerus npocTedmmux
82 [Vparenne sinx = a 1 TPUTOHOMETPHYECKHUX ypaBHeHI'II;I% METO/Ibl pelieHus
: TPUTOHOMETPHUYECKUX YpaBHEHHMIA,
83 [Pemenne ypasnennii Buna sinx =a I YMeTb: pelaTh NpocTeiiline TPUroHOMeTpHYecKe
84 [Perienue ypaBHeHHI BUgA COSX = a,smx=aq 1 ypaBHeHust 10 GpopMyIiaM; pelarth KBapaTHble
85 |YpaBHenue tgx =a 1 YPaBHEHHUs OTHOCUTENBHO Sin, cOs, tg u ctg;
86 |[Pewrenue ypasuennii sra tgx — a 1 ONpenenATb OJJHOPOAHEIE YPABHEHHA TIepBOi U BTOPOi
= = CTEIICHH W PEIIaTh X [0 AJITOPUTMY, CBOASA K
87 |Pemenue ypaBHeHMii Bua tgx =a 1 ] "
KBa/IpaTHOMY; IPUMEHATH METO]I BBEJACHHA HOBOI
88 TpuroHomeTpuyeckue ypasHeHus, CROAMUECH K |1 NePEMEHHOI, METOA Pa3NoXKeHUs HA MHOKUTENH TPy
EEANDETHETM, peleHH: TPUrOHOMETPHYECKIX YPaBHEHNIA;
89 |Ypaeuenwe asinx+bcosx=c 1 apryMEHTHPOBAHO OTBEYaTh HA [1I0CTABIEHHbIE BOTIPOCHI;
90 |Pemmenune TPUrOHOMETPUYECKHUX ypABHEHHUIA. 1 OCMBICTHBAThL OIIMOKU U YCTPAHATH HX; CAMOCTOATENLHO
91 |Pemenue TpUrOHOMETPUYECKHUX ypaBHEHMUI . 1 HMCKaTh U OTOMpPATh HEOOXOAUMYIO [ls pelIeHHs
92 [[IpuMepsl pelenus NpocTelmux 1 YH€OHBIX 337121 HHGOpPMALHIO.
TPUMIOHOMETPHYECKUX HEPABEHCTB
93 [[IpuMepsl peruenns npocTeimux 1
TPUTOHOMETPHYECKHUX HEPABEHCTB
94 [[Tosropenue mo Teme «TpUroHOMeTpHYECKHE 1
YpPaBHEHU )
95 |[KoHTpoabHasi pa6oTa 1o Teme 1
«TpUroHOMeTpHYECKHe ypaBHeHHs»
HTorosoe nosropenne Kypea ajire6pbl u Hauana anaausa 10 kaacca 74
96 |Crenennas, noxasareinbHas u Jorapudmuyeckas |1 3Hamb: 3HAYEHUE MATEMATUYECKOI HAyKH JJIs pelIeHus
(GYHKIUH. 3ajla4, BOZHUKAIOUIUX B TEOPUH M HA NPAKTHKE; IHPOTY
97 |Pemenue mokasaTeNnbHBIX, CTENEHHBIX U 1 H B TO X€ BPEMs OFPAHHYCHHOCTH IIPUMEHEHMUS!
JI0rapuMUIECKHX ypaBHEeHU MaTeMaTHYECKUX METOMIOB K aHAJIN3y U MCCIIeJOBAaHMIO
98 |Pemenye nokasaTenbHBIX, CTENEHHBIX 1 1

JIOrapu(MHYECKUX HEPABEHCTB

IIPOLIECCOB U ABJIEHUI B IIpUPOJE U OOLIEeCTBE; 3HAYEHHE




99

TpuronomeTpuueckue GopMyIbL.
TpuroHoMeTpHYECKHEe TOXKIECTBA

100

PemeHye TPUTOHOMETPUYECKHX YPaBHEHHU .

101

Perrenne cucTeM MoKa3zaTeJIbHBIX
1 norapu(MUYECKUX YPABHEHUHA.

102

TekcTOBEIE 3a/1a4H Ha IPOLEHThI. TeKCTOBEIE
3a/1a4d Ha JBMKEHUE.

IPaKTUKH ¥ BOIIPOCOB, BOZHMKAIOIIKUX B CAMOM
MaTeMaTHKe 111 GOpMUPOBAHHA U Pa3BUTUA
MaTeMaTUYeCKON HayKu; UCTOPHUIO Pa3BUTHUA NMOHATHS
qycla, Co3JaHud MaTeMaTHYeCKOro aHallusa,
BO3HHUKHOBEHU: U Pa3sBUTHA [€OMETPUH;
YHUBEPCAJIBHBINA XapaKTep 3aKOHOB JIOTUKH
MaTeMaTHYECKHUX pacCyKICHHUH, X IPUMEHHUMOCTE BO
BceX 0051acTAX 4eI0BEYECKO 1eATeIbHOCTH;
BEPOATHOCTHBINA XapaKTep pa3jInYHBIX [IPOLECCOB
OKpYKalolero MMpa; ymMems: peliarh palioHalbHbIE,
HOKa3aTe/ibHble U JIorapupMuuecKue ypaBHeHUS |
HEpaBEHCTBa, [IPOCTEHIINE HPPALMOHAJIBHBIC U
TPUTOHOMETPUYECKUE YPABHEHHA, UX CUCTEMBI,
COCTaBJIATh YPAaBHEHH M HEPABEHCTBA I10 YCIIOBHUIO
3aJla4uM; UCIONb30BaTh I NPUOIMIKEHHOTO pelIeHus
ypaBHEHHI U HEpPaBEHCTB IpapUYECKUil METONI;
n300paxkaTk Ha KOOPJAMHATHOM MIIOCKOCTH MHOX€ECTBa
pelIeHHH MPOCTEHIIUX YPAaBHEHHI U UX CUCTEM;
HCIIOIb30BaTh IPUOOPETEHHBIE 3HAHUS H YMEHHS B
NPaKTHYECKON NEATEIBHOCTH U IS [IOBCEIHEBHOM
)KU3HU; pelaTh pocTeiliie KOMOMHATOPHBIE 3a1a4YH
METOJIOM Mepedopa, a Takke ¢ HCIIOIb30BaHHEM
M3BECTHBIX (POPMYJI; BEIYHMCIIATE B MPOCTEHINNX ClIyYasx
BEPOSATHOCTH COOBITHII Ha OCHOBE MO/ACYETA YHCIa
MCXO/I0B; aHalu3a peallbHBIX YUCIIOBBIX JaHHBIX,
[PEJCTABIEHHBIX B BUJE JUarpamMm, rpaduKoB; aHanuza
UH(bOpMaLMH CTaTHCTHYECKOrO XapaKkTepa. MOCTPOEHU




U HCCIIEIOBAHMA NPOCTEHIINX MaTeMaTUYECKUX
MOJIENIEN pellaTh pallMOHaJIbHbIE, T0Ka3aTe/IbHbIE 1
Jlorapu@MuyecKue ypaBHEHUs U HEpaBeHCTBa,
npocTelye MppaluoHaAIIbHEIE U TPUTOHOMETPUYECKUE
YpPaBHEHMs, UX CUCTEMBI; COCTABIISITh YPAaBHEHHS U
HEpaBeHCTBA N0 YCJIOBUIO 3a[ja4d; MCIIONb30BaTh I
NpubJIMKEHHOTO pellleHns ypaBHEHHIH 1 HEpaBEeHCTB
rpadpuyeckuii MeTos; u306paXkaTh Ha KOOPAMHATHOH
NJIOCKOCTH MHOJXKECTBA PEIIEHUH NMPOCTENINX
YPaBHEHUH U UX CUCTEM.

Kanennapno - temaTnyeckoe niianuposanue no aareépe s 11 kiaacce
no yyeOnuky Anumona II.A. u ap., 3 yaca B neaearo. Beero 1024.

Ne Tema Koa-Bo OnopHbIe 3HAHUS Hara
4acoB miaH | ¢axkr
IloBTOpenne kypca 10 kiaacca — 24
1 1
2 1
I'napa 7. Tpuronomerpuyeckue pynkuun -134
3-4 | Obnactp onpenenesus 1 MHOKECTBO 2 3naTh: YTo ABnsgeTCA 00/1acThIO ONpeiesIeH N,
3HaY€HMH TPUTOHOMETPHIECKUX MHOKECTBOM 3Ha4YeHUH QYHKIMH y=sinx, y=cosX, y= tgx.
dbyHKUIMI
5-6 | YeTHOCTB, HEYETHOCTD, NIEPHOAUYHOCTD 2 3narte: OnpeneneHue nepuoauyeckoi GyHKIuu
TPUTOHOMETPHUYECKUX DYHKIMIA
7-8 | Cpo¥icTBa pyHKIIMH y=COSX U ee rpapuk 2 3naTe: CpolicTBa GyHKUHMH Y=COSX

Ymeth: CTpouts rpaguk GyHKIHH y=COSX, ONpPeAeNATh




cBoiicTBa QYHKIUH 10 rpaQuKy

9- | CpoiicTBa GyHKIMH y=SsinX u ee rpapuk 2 3HaTh: CBoiicTBa PyHKLUHN y=SInx
10 VYmerb: CTpouts rpaduk GYHKIMH y=SIinX ONpeaesiTh
cBoiicTBa (GYHKUMH MO rpaduKy
11- | CeoiicTa dpyHKIMH Y= tgX U ee rpaduK 2 3uarth: CeoiicTBa QyHKUMHM Y= tgX
19 Ymern: Ctpouts rpaguk QyHKUUM y= tgX, ONPEAeNATh
cBoiicTBa GyHKIHH 10 TpaduKy
13 | O6paTHBIE TPUTOHOMETPUIECKHUE 1 3HATh: MOHATHE OOPATHBIX TPUTOHOMETPUUECKUX
GyHKUIUHA GyHKUUi
14 | IloBTOpEHHUE IIO TEME 1
«TpuronomeTpuyeckne GyHKIHH»
15 | KonTponbHasi padoTa no reme 1
«TpuronomeTpuieckre QyHKIUHMH
Inaea 8. Tpoussoanasi U eé reoMeTpuyecKuii cmpic - 164
16- | IIpoussoaHas 2 3HaTh: [ToHsATHE IPOU3BOJHON QYHKIMH,
17 reOMerqueCKHﬁ CMBICII Hpomaonﬂoﬁ.
VMeTh: HAXOAUTE MPOU3BOIHEIE QYHKLUHA
18- | IlpousBojHas CTENEHHOH QYHKIHH 2 3uaTh: QOpPMYIIEI IPOM3BOIHON CTENEHHON (YHKIUH
19 (x?)'=px*" u ((1x + b)P) =pr(kx + b)P"!
Ymetn: Mcnons3oBats GopMyIsl IPYU HAXOXKIAECHUH
TIPOM3BOIHOMN; HAXOAHThH 3HAYEHUE [IPOU3BOIHOM
(GYHKLIMHU B TOYKE.
20- | IlpaBuia auddepeHInpoBaHUA 4 3uathb: [IpaBuna quddepeHuupoBaHua CyMMBL,
23 IPOM3BEEHHS U YACTHOrO 2-X QYHKIMHA, BEIHECEHHA

MIOCTOSIHHOT'O MHOMKUTEJS 33 3HAK [IPOM3BOIHOM
Ymeth: [IpuMensaTs npasuia JuddepeHuupoBaHus




[ 24- IIpouzsonnsie HEKOTOPBIX dJIEMEHTapHBIX 3 3HaTe: Tabnuuy npou3BogHbIX HEKOTOpPBIX
26 | dyuxumi SJICMEHTAPHBIX (PYHKIMI
Ymets: Hcnons3osars Gopmyis IIPH BBIIIOJIHEHUH
YNpaKHEHU I
27- | I'eoMeTpudeckuii cMBICT TIPOU3BOJIHOI 3 3naTh: ['eoMeTpudeckuii cMbic IIPOU3BOIHOM,
29 YPaBHEHHE KacaTeJIbHOM
YMeTn: 3anuckBaTh ypaBHEHHE KacaTelbHOI K rpaduky
byHxuuu f(x) B Touke X
30 | IToBTOpenue mo Teme «IIpousBonnas u ee 1
IF€OMETPHYECKHIT CMBICITY
31 | Kourpoabnas pabora no reme 1
«IIpousBoanas u eé reoMeTpuYecKui
CMBICJI»
I'1aga 9. TIpumenenue npounssoanoii k HCCleJOBAHHIO (PDYHKIHI -164
32- | Bospacrauue u y6risanne QYHKIHH 3 3narte: Onpenenenue Bo3pacTaromeii (yoriBaroeii)
33 QYHKIMH, NPOMEKYTKY MOHOTOHHOCTH
Ymets: Ilo rpaduky GpyHKIHM BBISBIATH IIPOMEXYTKH
BO3pacTaHus , yOBIBAHUS; HAXOJUTH HHTEPBAIIBI
MOHOTOHHOCTH (hyHKLIHH
34- | Dkctpemymbl dyHKImiA 3 3uate: Onpesienenue Touex MaKCUMyMa i MUHHUMYyMa,
36 CTallHOHAPHBIX, KPUTHYECKUX TOUEK, HEOOXOAUMBIE U
AOCTAaTOYHBIE YCIOBUA IKCTPEMyMa
Ymets: IIpuMeHsTs HeOGXOUMBIE U OCTATOUHELE
YCIIOBHA SKCTpeMyMa JULA HAXOXK/IEHUs TOYEK SKCTpeMyMa
byHKIMM
L37— IIpumeHeHne npousBoaHOl K 3 3HaTh:




39 | mocTpoeHuIo rpaguKoB QyHKIMHA Ymerb: CTpouTh rpaduk QYHKIIHH C ITOMOLIBIO
IIPOU3BOJHOM
40- | Haubospluee 1 HaUMEHbIIEee 3HAYCHUS 3 3HaTh:
42 | pyHKIAH VYMmeTh: HaxoauTs Haubombllee, HAMMEHbIIIEE 3HAYECHHE
GyHKIHH
43- | Beinyki1ocThb rpaduka GpyHKIIH, TOYKH 2 3uaTh: [loHaTHE BHINMYKIOCTH rpaduka QyHKIHH, TOYKH
44 | neperuba. neperuda.
Ymertb: [IpUMEHATE 3TH MOHATHSA NPU OCTPOSHUH
rpaduka 1 UCCIAeAOBAHUU QYHKIMHU
46 | IToeropenue 1o teme «lIpumeneHne 1
NPOU3BOAHOMN K HCCIIEIOBAaHUIO
byHKIMIT»
47 | KonrpoabHasi paboTa o TemMe « 1
IIpumeneHue MpOU3BOAHOMN K
HccJeJ0BAHHI0 PYHKUIMIN
I'nasa 10. Unterpan - 134
48- | ITepBooOpasHas 2 3uaTth: OnpejeneHue mepBoodpasHoi
49 YMmeTh:
50- | ITpaBuia HaXOX/IEHHUs MEPBOOOPasHOM 3 3HaTh: [IpaBuiia HaX0XK/JIEHUA M1E€PBOOOPa3HBIX
52 VYmetn: [IpuMeHATH TaONMUIly epBOOOPa3HBIX
53~ LN 3 3uate: ®opmyny HetotoHa-Jleiibnnna
55 Eg{?ggggﬁ KPUBONMHCHHOHU TPaNCnuu 1 VYmetnb: [Ipumensts popmyny Herotona-Jleiibuua,
u300paXkaTh KPUBOJIMHEHHYIO TPaNeuuio
56- 2 3uaTh: Tabnuily mepBoodpasHbIX
G || BEHC AR LR SIS VYmers: [IpuMensTh TabIHIly NepBOOOPA3HBIX I




BBIYHMCIIEHUA HpOCTCﬁHJHX HHTErpajioB

58 1 3uarb: Tabnuuy nepsoobpasnbix
Beraucnenue nnomapeii
WHTeTpanos O L2AEH C IoMOombIo Ymers: [Ipumenats Tabnuiy nepBoo6bpasHeIX uis
BBIYHC/ICHUS IIPOCTEHIINX UHTErpaIoB
59 | HoBTopenue no teme «HMuTterpan» 1
60 | KOHTDOJBHAs padoTa 110 TeMe 1
«HHTEeFpa»
I'napa 11. DaemenTol KOMOHMHATOpHKMH - 10y
61 | KOMOWHaTOpHEIE 3a1aqi 1 3HaThb: [IOHATHE KOMONHATOPHEIX 3a0aq
Ymers:
62 | '{CPECTAHOBKH 1 3nate: Onpenenenne nepecraHoBKY
Ymersn: [Ipumennts Gpopmyity
63- | Pa3Melnenns > 3HaTh: UNpeJielieHne pasMeleHis i
64 bopmyny pasmemenus
Ymets: IIpumensats Gopmyiy pasmermenus
65- | -OYCTAHAA H UX CBOHCTBA 2 3HaTe: Onpejielienne coYeTaHNS U UX CBONCTBA
66 Ymers: [Ipumensats popmyiy
67- 2 3HaTh: BunoMuanenyio Gopmyny HeloToHa
buxomuansnas popmyna Herotona Y10 hopmyy
68 Ymern: [Ipumensts Gopmymy
69 Hoagopeﬂne 110 TeMe «DJIEMEHTBI 1
KOMOMHATOpHKU
70 | Kontpoannas paGora mo teme 1
«JJIeMEeHTBI KOMOMHATOPHKM
T'naBa 12. 3HakoMcTBO ¢ BeposSiTHOCTBIO - 74
71- | BCPOATHOCTE COOBITHA 2 3naTe: Onpenenenue BepoATHOCTH COBBITHA, GOPMYITY
72 Ymern: [lpumensts Gpopmyny
73 | LI1OKCHNE BEPOATHOCTEN 1 3nate: [IpaBuna HaxoxqeHus
Ymers: [lpumensats dopmyny
74 | BCPOATHOCT IPOTHBOTIONOKAOTO CO- 1 3nare: Onpenenenue IlpaBuina HaxokaeHMs

OBITUS




YMmetb: [IpuMeHsATs GopMyiry

Y CIIOBHasA BEPOATHOCTH

3uatb: OnpeneneHue yclOBHOH BEPOATHOCTH

75 YMmeTh: [IpuMeHATs GopMyTy
76 ggﬁgfgggggﬁugpomseﬂeﬂm HE3aBH- 1 T—
Ymertn: [Ipumensats Gopmyiy
77 KoHTpoJbHas pabdoTa 110 TemMe 1
«BeposATHOCTHY
IloeTOpeHue. 254
78- | Ilosropenne: HACIJIA. 2 YMeThb BEIIOIHATH apuMeTHYecKue AeiCTBUA, coueTas
79 YCTHBIE M MUCBMEHHBIE IPHEMBI; BBIIIOJIHATE YCTHEIE U
[IUCbMEHHBIE IPUEMBI C YUCIIAMU
80- | AsreOpanyecKue BbIpaKECHHS. 3 YMeThb BHIIOTHATH BHIYMCIECHUS alredpandecKux
82 BBIPAKEHU
83 | CreneHHas QyHKLHS 1 VYMeTnb onpeaenaT 3HadeHne QYHKIUH 110 3HAUEHUIO
84 | Jlorapudmudeckas QyHKIUS 1 apryMeHra
85 | TpuronomeTpuuecKre QyHKLHH. 1
86 YMeTh pewiate palMOHaJIbHEIE, ITOKa3aTeJIbHbIE,
87 | PemeHue IoOKa3aTeIbHBIX YPABHEHUH 1 norapupmMUUecKue, TPUrOHOMETPHYECKHE YPaBHEHHUS U
88 | Pemenne moka3zaTeIbHBIX HEPABCHCTB 1 HepaBeHCTBa
89 | Pemienue iorapuMUYECKUX ypaBHEHHH 1
90 | Peurenue JjorapupMU4eCKHX HEPABEHCTB 1
91 | PemeHnue TPUrOHOMETPUIECKUX 1
ypaBHEHUH U HEPABEHCTB
92- | [IpousBoaHas. [Ipumenenue 3 YMeThb BbIUUCIIATH [IPOMU3BOAHEIE, IPUMEHS NIpaBUiIa
94 | npou3BOJHOM BBIYHCIICHUS NPOU3BOIHBIX, HUCIIONB3YsS CIIPaBOYHEIE




MaTepuabl
95 | Beluucnenue HHTErpaos 1 YMeTh HaxoaUTh IU10MAAE KpMBOJIMHEHHOM Tpaneuuu
96 | Brluucnenue niuomwanu KPHUBOJIMHEHHOM 1
Tpaneuuu
97- | PeleHne TeKCTOBBLIX 3ajay 4 YMeThb pemaTth TEKCTOBLIE 3a1a4n
100
101 | Mtrorosas xoHTposnbHas paGota 2
102

O06s3aTenLHBIH MUHEMYM coaep:kanus 00pa3oBaTenLHON 06,1aCTH «Aare6pa M HAYATA MATEMATHYECKOI0 aHAIH3AY

* Kopens crenenn n.

e CremneHs ¢ palMOHAIBLHEIM [1OKa3aTeNeM.

e Jlorapudm.

e CuHyc, KOCHHYC, TAHI'€HC, KOTAHI€HC. [Tporpeccumn.

* OOwye npueMs! pewenns ypasHenuit. Pemenue ypaBHeHui. CHCTeMBI ypaBHEHMIA ¢ IBYMs llepeMeHHBIME. HepaBencTsa
C OJIHO NlepeMeHHO}i.

* OOGnacTs onpenesnenus QyHKIUM.

* Ob6nacTe 3HaYeHuil GpyHKIHU.

o llepmognynocts. YeTHOCTH (HeyeTHOCTR). Bo3pacTtanue (y6bianue).

* DkcrpemyMmel. Haubomnsimee (HaMeHblIEE) 3HAYCHHE.

e I'paduku bynkuuii.

e IlpousBomHas.

* Hccnenosanue GyHkumm ¢ nomMompro NPOU3BOIHOM.

e Ilepsoo6pasnas. Unterpan.



[L1omaab KpUBOIHHEHHOM Tparenuu.
CraTucTudeckas o6paboTKa JaHHBIX.
Pemenrie KOMOMHATOPHBIX 3a/1ay.
Ciy4aiiHble COOBITUA H X BEPOATHOCTH.

YpoBenb 00513aTeIbHOM MOArOTOBKH 00yJal0Lierocst

YMeTh:

onpeeNATh 3Ha4eHue QYHKIHHU 110 3HAYCHHIO apTyMEHT2 [P Pa3THIHEIX criocobax 3afaHusa QyHKIUH;

CTpOUTH rpad MKy H3yYEHHBIX QYHKIUM;

ONMCEIBATE T paKy U B POCTEHIINX Cllydasx o GopmyJie NoBeleHne n CBOICTBA QYHKINH, HAXOTUTH MO rpaduky
dyHKIMK HAUOOMbIIKE U HAUMEHBIINE 3HAUCHHUA,

BBINOJIHATD apHdMeTHYeCKUe [eiiCTBYSA, COUeTast yCTHbIE M [IMCEMEHHBIC PHEMEI, IPUMEHEHNE BEIMHCIIHTENIBHBIX
YCTPOMCTB; HAXOWUTh 3HAUCHHS KOPHSA HaTYPaJIbHOH CTEMEeHH, CTENCHN € PALMOHANbHEIM [I0Ka3aTeNeM, norapudma,
UCTIONB3ysl [IPH HEOOXOMMOCTH BEIYHCITUTENbHEIE YCTPOHCTBA; IIO/IB30BATECA OLEHKOH 1 MPUKH/IKOH MPH NPAKTHIECKUX
pacueTax;

[IPOBOIHTE 110 H3BECTHBIM (OPMYIIaM U MPaBHIIaM Ipe0Opa3oBaHus OYKBEHHBIX BHIPKEHUH, BIIIOYAIOMNX CTEICHH,
pajuKaUibl, JOrapudMBI U TPUTOHOMETPUYECKUE PYHKIIMY;

BEIYMCIISIT 3HAYSHUS YHCIOBBIX M OYKBEHHBIX BHIPOKEHHH, OCYIIECTBIAA HEOOXOIUMBIE I0/ICTAHOBKY H IIPE0OPa3OBaHNS;
BBLIYHCIIATE [IPOM3BOJIHEIE U IEPBOOOPA3HBIE 3IEMEHTapHBIX GYHKIHH, HCTIONB3Ys CIPABOYHbIE MATCPHAIIDL;

HCCeI0BaTh B IPOCTEHIINX cydasX (YHKIME Ha MOHOTOHHOCTb, HAXOIUTh HAUOObIIHE 3HAYCHHA (YHKUMH, CTPOUTH
rpad)MKy MHOTOUJIEHOB I IPOCTEHIIMX PalMOHANBHEIX (YHKIUI C HCTIONBE30BAHIEM allllapaTa MATEMATHYECKOro aHallN3a;

peumarb pauyOHaJIIbHBIC, MoKa3aTeJIbHBIC 1 norapmpmnqecxue YpaBHEHHA U HCPABCHCTBA, [IpOCTeﬁIH[/Ie HppaluOHAJIBHbIE
H TpHFOHOMeTpH‘IeCKl/IC YpaBHEHUA, UX CHCTCMEI.

YpoBeHb BO3MOXHOIi OArOTOBKH 00y4a0IIErocs

pelaTh ypaBHeHHUs, IPOCTEHINNIe CHCTEMbl yPaBHEHHUH, HCIONB3Ys CBOHCTBA GyHKUMA 1 uX rpa@HKOB;
BBIYKMCIIATS IUIOMAAH C UCIIONB30BaHUEM I1€PBOOOPA3HOIA;

HCIIONB30BATh ISl IPUONMKEHHOTO PELIeHNA YPaBHEHU U HEPaBEHCTB IpaduIecKuil MeTox;
W306pakaTh Ha KOOPJAMHATHOM [UIOCKOCTH MHOXECTBA PEIICHHI IPOCTEHIIUX YPABHEHHH U HX CHCTEM.



® CTPOHTL rpaMKK U3y4YeHHBIX (ByHKLMIL;
® ONHCBEIBATL N0 rpauKy 1 1o popmyle MOBEAEHHE U CBOIICTBRA yHKUMi, HaXOAUTH 1O TpaduKy GYHKLUNN HAMBOMBIINE 1

HaWMeHbIIHe 3Ha4CHNs,
HCIIOJIBL30BATH npnoﬁpe"remn,]e SHAHHUA H YMEHHHA B IpaKTHYeCKOMH A€ATEJIbHOCTH H IIOBCeJHEBHOM KM3HHA AJIs2

¢ [UPAaKTUYECKUX PacYeTOB 110 GOpMyIIaM, BKIKOYAS (opmyiel, copepixkamue creneny, paauKaiel, norapudmsel 1
TPUTOHOMETpUYECKHE (YHKLMH, HCIIONB3Y pH HEOOXOAMMOCTH CIIPaBOYHEIE MaTepualibl ¥ IpocTeiiue
BBIMHUCITUTENBHBIE YCTPOICTRA.

® ONHCAaHUA C HOMOUIBIO QYHKUMI pa3THYHBIX 3aBHCUMOCTEH, NPE/ICTABNIe s UX IrpadudecKH, MHTEPIpPETAIUU IPauKOB;

® PCLICHUA NPUKIIAJHBIX 337124, B TOM YHCIIE COMATLHO-3KOHOMHYECKHX 1 QU3MYECKHX, Ha HAUOOMBIINE U HANMEHbIIHE
SHAaYCHHA, HA HAXOX/ICHUE CKOPOCTH U YCKOPEHHS,

¢ TOCTPOCHUA M MCCIIENOBAHMUS IPOCTEHIIINX MATEeMATHYECKUX MoJieneii.
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