«PacemoTpeHo» Ha
3ace/laHuu
MO yuuTeneil MaTeMaTHKK
PykoBoautens MO
%&«;& O.M. Jlemuaxuna

/
[Ipotokon Ne 7 ot
«13 » DG

2021r.

«Cor/1acoBaHo»
3amecTHTENb JUPEKTOpa i
VYBP

% B. KonecHukok

« B0 » @%&ﬂl&_ 2021r.

Nv /#f[f (o

«@f » eéeepy e, 2021r.
rd

0o MaTEMATHUKE

10- 11 ka
2021 - 2022 r.

PabGouyas nporpamma

Vuurens :Jlemunkuna O.M.




IHHOACHUTEJBHASA 3AITUCKA

Jlannasi pabodasi mporpaMMa OpMEHTUPOBAaHA Ha yuuTesel MmatemaTuku, padotatonmx B 10 — 11 kiaccax mo YMK LI A.
AnuMOB U Ap. ¥ pa3zpaboTaHa B COOTBETCTBHUH CO CICAYIOIMMHA HOPMATUBHBIMU JTOKYMECHTAMH:

- @enepalibHbIN TOCYIAPCTBEHHBIA 00pa30BaTEIbHbIN CTaHAAPT CpeIHEro 001Iero oopazoBanus (yTB. IpukazoM MuHUCTEpCTBa
obOpazoBanus v Hayku P® ot 17 mas 2012 r. N 413);

- OCHOBHOM 00pa30BaTesibHOM MporpamMMel cpeHero oomiero oopazoanus (10-11 kinaccst) - YMK: AnreOpa u Hauana
MareMatuyeckoro ananuza. 10-11 kmaccsl.: yue0. nis o01eodpa3oBar. opraHu3anuii : 0a30Bblid U yri1yOJIeHHBI YPOBEHb /
[II..A. Amumos, FO.M. Kossirun, M.B. Kosarun, M.B. Tkauésa u np. — M.: [Ipocsemienue, 2018.



|. Ilnanupyemble pe3yJbTaThbl OCBOCHHUS Y4YeOHOro mpeamera «AJredpa u
Ha4yaJia MaTeMaTuyeckoro anaamnsa 10 — 11 kiaace»

PaGouas nporpamMma ydyebHOro npeamera «Anredpa u Hadajga mMatematudeckoro anainusa 10 — 11 kmace» obecrieunBaeT
JOCTH)KEHUE CIEAYIOMNUX PEe3yIbTaTOB OCBOCHHSI 00pa30BaTEIbLHOM MPOTPaMMBI CPETHET0 00IIEeT0 00pa30BaHUS:

Jluunocmmuoie pe3ynomamot.
1. JImunocTHbIE pe3yabTaThl B cepe OTHOIIEHHI 00y4alOIIMXCH K cede, K CBOeMY 3/10POBbIO, K O3HAHMIO ce0sl:

- OpHCHTAIusl OOYYarOIIUXCS Ha pPEAM3allUi0 TMO3WTUBHBIX KU3HEHHBIX TEPCIEKTHB, WHHUIIMATHBHOCTH, KPEaTHUBHOCTD,
TOTOBHOCTh ¥ CIOCOOHOCTH K JIMYHOCTHOMY CaMOOIPEIEICHUI0, CHIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHbI;

- TOTOBHOCTh M CHOCOOHOCTH OOCCIEeUUTh ce0e W CBOMM OJM3KUM JOCTOMHYIO >KH3HB B TIPOIIECCE CAaMOCTOSITCIBHOM,
TBOPUYECKOW M OTBETCTBEHHOU JEATEIBHOCTH;

- TOTOBHOCTD U CITIOCOOHOCTH 00YYaIOmMXCs K OTCTAUBAHUIO TUYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS;

- TOTOBHOCTh U CHOCOOHOCTHh OOYYarONIMXCSI K CaMOPa3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBHH C OOIICUETOBECYECKUMU
IIEHHOCTSIMU U UjieajiaMy IPakIaHCKOTO OOIIECTBA,;
2. JINYHOCTHBIE Pe3yJbTaThl B cpepe OTHOLMIEHNI 00YUAKOIIMXCS ¢ OKPYKAOIIUMH JIOAbMU:

- HPAaBCTBEHHOE CO3HAHWE W TIOBEJCHHE HAa OCHOBE YCBOCHHS OOINEUETIOBEUECKUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUS U
MOBEJICHUSI B TOJUKYJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTHM BECTH JUAJIOT C JPYTUMHU JIIOJAbMH, JIOCTUTaTh B HEM

B3aMMOIIOHUMAaHUsA, HAXOJUTDb O6H.[I/Ie HCJIN U COTPYAHNYATD IJIA UX JOCTHUIKCHU A,



- TNPUHITHE TYMaHUCTUYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXXUTEIbHOE U J0OpOXKENATebHOE OTHOIIEHHWE K JIPYromy
YEJI0BEKY, Er0 MHEHUIO, MUPOBO33PEHHUIO;

3. JIu4HOCTHBIE Ppe3yJbTaThl B c(epe OTHOMIEHHIT 00yYAIOUIUXCA K OKPYKAaoImeMy MHUPY, KHBOl mpupoae,
XyA0:K€CTBEHHOM KYJbTYpe:

- MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH, 3HAYMMOCTH HAYKH, TOTOBHOCTh K HAy4YHO-
TEXHUYECKOMY TBOPYECTBY, BJaJCHHE JOCTOBEPHOW WHGMOpMAIMEel O MEPEeNOBbIX JTOCTUKEHUSX W OTKPBITUSIX MHUPOBON U
OTEYECTBEHHOU HAYKH, 3aMHTEPECOBAHHOCThH B HAYYHBIX 3HAHUSIX 00 yCTPONUCTBE MUpa U OOIIECTBA;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUN BCEH JKU3HU; CO3HATEIHHOE

OTHOIIEHUE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHON TPO(EeCCHOHaTbHON U OOIIECTBEHHOM eI TEIbHOCTH.

Memanpeomemmuovie pe3yiomamaol.

1. PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE /1eiicCTBUS
BbInyCKHMK HAY4YHUTCH:
- CAMOCTOSITENBHO ONPEAENATh eI, 3a1aBaTh [IapaMETPbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIIPEIEINTD, YTO LEIb JOCTUTHYTA,
OLICHMBATh BO3MOKHBIE TOCIJIEJACTBUSA JIOCTHKEHHUSI TMOCTABICHHOW L€ B JEATEIbHOCTH, COOCTBEHHOW MW3HM M >KU3HU
OKPY>KaIOIIUX JIt0JIeH, OCHOBBIBASICh Ha COOOPAXKEHUSIX ITUKU U MOPAJIH;
- CTaBUTb U POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BATENbHOM JAESITEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;
- OLICHMBATh PECYPCHI, B TOM YHCII€ BPEMs U IPYyTrUe HEMaTepHUAJIbHbIE PECYpPChl, HEOOXOAUMBIE JIJISl IOCTHYKEHUS TOCTAaBIECHHOM

LEIIN;



- BbIOMpaTh MyTh JOCTI)KEHUS LENH, IUIAHUPOBATh PEIIEHUE IIOCTaBICHHBIX 3a]a4, ONTHUMU3HUPYs MATE€pUAIbHbIE WU
HEMaTepHualbHbIE 3aTPATHI;
- OpraHu30BbIBATh (P (HEKTUBHBIN TOUCK PECYPCOB, HEOOXOIUMBIX JJIs1 JOCTHXKEHHUS [TOCTABJIIEHHOM LIEH;
- COTOCTABJIATH ITOJY4EHHBIN pPe3yJbTaT ACSITEIBHOCTH € IIOCTABICHHON 3apaHee LENbIO.
2. [lo3HaBaTe/IbHbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eliCTBUA
BbINyCKHMK HAYYHTCH:

- UCKaTh U HaXOJIUTh 00OOIIEHHBIE CITOCOOBI PEIICHUs 3a7a4, B TOM YHCIIE, OCYLIECTBIATh Pa3BEPHYThI HHPOPMALUOHHBIHI
MOMCK U CTaBUTh HAa €T0 OCHOBE HOBBIE (YUEOHbIE U TO3HABATEIbHbBIC) 33/1a4U;

- KpUTHUYECKH OILIEHWBATh W HWHTEPNPETHUPOBATH MHGPOPMAILMIO C pa3HbIX MO3UIMI, pacno3HaBaTb M (PUKCHPOBATH
MPOTUBOPEYMS B MH(DOPMAITMOHHBIX UICTOYHUKAX;

- UCIIOJIB30BAaTh Pa3JIMYHbIE MOJIEIIBHO-CXEMATUYECKUE CPEACTBA JIJISl PEACTABICHUS CYLIECTBEHHBIX CBA3EH M OTHOLUEHUH, a
TaK)Xe MPOTUBOPEYUH, BBISIBICHHBIX B MH(OOPMAITMOHHBIX UICTOYHUKAX;

- HAXOJWTh U MPHUBOJUTH KPUTHUYECKHE apryMEHThl B OTHOIICHUM ACHCTBUU U CYXACHHU APYroro; CIOKOMHO M Pa3yMHO
OTHOCHUTHCSI K KpUTHUECKHUM 3aMEUYaHUSM B OTHOILIEHUH COOCTBEHHOTO CY>KIEHHs, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO
pPa3BUTHS;

- BBICTpaMBaTh UHIMBUIYaJTbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAaHUYCHHS CO CTOPOHBI APYTUX YYACTHUKOB U
pECYpCHBIE OTPaHUYEHHS;

- MEHSTh U YAEP>KUBATh Pa3HbIE MO3ULIUU B IO3HABATENBHON JAEATEIHHOCTH.

3. KommyHukaTuBHbIEe yHUBepCcaIbHbIe yueOHbIE 1eiiCTBUA



BbInyCKHUK HAYYHUTCH:

- OCYUIECTBJIATH JICJIOBYIO KOMMYHHUKAIIUIO KaK CO CBEPCTHHUKAMU, TaK M CO B3pPOCIBIMH (KaK BHYTPU 0Opa3oBaTelbHOMU
OpraHu3allii, TaKk M 3a €€ IMpejeliaMH), MoAOUpaTh MapTHEPOB Uil JETOBOM KOMMYHHMKALIMU HCXONSl M3 COOOpakKeHH
PE3yJIbTATUBHOCTH B3aUMO/ICVCTBHS, & HE JINYHBIX CUMITATH;

- TIPY OCYILIECTBJIICHUU TPYNIOBON pabOTHI OBITh KaK PYKOBOJIUTENIEM, TaK M WICHOM KOMAaH/bl B Pa3sHBIX poisiX (TeHepaTop
ujeH, KPUTHK, UCTIOJIHUTENh, BRICTYNAIOIINN, SKCIIEPT U T.11.);

- KOOPJIMHUPOBATH U BBIMOJIHSTE pabOTy B YCIOBUSX PEAIbHOTO, BUPTYATIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BEpHYTO, JIOTUYHO M TOYHO HU3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHMEM aJICKBATHBIX (YCTHBIX U MUCHMEHHBIX )

SA3BIKOBBIX CPCACTB,

- pacmo3HaBaTh KOH(JIUKTOT€HHbIE CUTYAIMH U MPEA0TBpAaTh KOH(IIUKTHI 10 UX aKTUBHOM (ha3bl, BHICTpAaUBATh JIEJIOBYIO U

00pa3oBaTeIbHYI0 KOMMYHHUKAIMIO, H30eras TMYHOCTHBIX OIICHOYHBIX CY)KJICHHUH.

Ilpeomemmuuie pezyromamaot:

Pasznen 1. BbINyCKHUK HAy4YUTCS V. BpIlyCKHHK MOJY4YUT BO3MOKHOCTH
HAYYHUThCS
Henn Ji yCcTIeHOro MPOI0JIKEHHS 00pa30BaHus s obecneuenus 603MOHCHOCMU YCNEUIHO2O0
0CBOEHMSI NPOOOIHCEHUS 0OPA30BAHUSL NO
MO CMIEIUATBHOCTSIM, CBSI3aHHBIM C TIPUKIIATHBIM
npeaMera 0 CHCIMATIPHOCTAM, CBA3a ¢ HpHiitan CneyuanrbHOCMAM, CEA3AHHBIM C

HCIIOJB30BaHHUEM MAaTCMAaTHUKHU o .
ocyuiecmeneHuemM HayiHou u UCc1e008amebCKoul

oesimenbHOCmU 8 001ACMU MAMEMAMUKU U
CMEINCHBIX HAYK




TpeGoBanus K pe3yJbraTam

Dnemenmot
meopuu
MHOIICECmE U
mamemamuy
€CKOIL 102UKu

— CBOGO/IHO ONEPHPOBATH HOHATHAMU: KOHEUYHOE MHOXKECTBO,
AJIEMEHT MHOKECTBA, [IOJIMHOKECTBO, [IEPECEUECHHUE,
00BbEeIUHEHNE U PA3HOCTh MHOXKECTB, YUCIOBbIE MHOKECTBA
Ha KOOPAUHATHOM IIPSAMOM, OTPE30K, NHTEPBAJI,
ITOJIYWHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOM TOUKOM,
rpaguueckoe NpeacTaBIeHUE MHOKECTB Ha KOOPIUHATHOU
IIJIOCKOCTH;

— 3aJlaBaTh MHOXXECTBA IIEPEUHUCICHUEM U
XapaKTEpUCTUUECKUM CBOVCTBOM;

— OIEpUPOBATH IOHATUAMMU: YTBEPKACHUE, OTPULIAHUE
YTBEPKIAECHUSI, HCTUHHBIE U JIOXKHBIE YTBEPKACHUS, IPUUNHA,
CJIEJICTBHE, YACTHBIN CIy4yall oOIIEro yTBepKICHUs,
KOHTPIIPUMED;

— TIPOBEPSATH MPUHALJIEKHOCTD HIEMEHTA MHOKECTBY;

— HaxoJuTh MepecedeHre U 00beIMHEHNE MHOXKECTB, B TOM
YHCJIe MPEACTaBICHHBIX TpadUuecKy Ha YUCIOBOU MPSMOM U
Ha KOOPJIMHATHOW TIOCKOCTH;

— TMPOBOAMTH JIOKA3aTENbHbIE PACCYKIAEHUS AJI1 0O0CHOBAHUS
VMCTUHHOCTH YTBEPKICHUI.

B nosceonesnoil ocuznu u npu uzyyeHuu opyeux npeomemos:

— HCIOJI30BaTh YMCIIOBBIE MHOXECTBA HA KOOPAUHATHOU
IIPSAMOM ¥ Ha KOOPAMHATHOMW IUIOCKOCTH JUJIsL OTIMCAHUS
peanbHBIX NPOLECCOB U SIBICHUN;

— IPOBOJUTH JOKA3ATEJIbHBIC PACCYKIACHUS B CUTyalUsIX

—  Jlocmuorcenue pezynomamos pazoena ll;

— Onepupoeamv NOHAMUEM onpeoeieHus,
OCHOBHBIMU BUOAMU ONpedeleHUl, OCHOBHbIMU
8UOAMU MeopeM;

—  NOHUMAMb CYMb KOCEEHHO20
00KA3amenbemed,

—  Onepupos8amsv NOHAMUIMU CUEMHO20 U
HeCcuemHo20 MHOIHCEeCM8a;

—  NPUMEHAMb Memoo MamemMamuiecKoll
UHOYKYUU OJIs1 NPOBEOEHUSL PACCYHCOCHULL U
00KA3amenbCme U npu peueHuu 3a0ad.

B nosceonesnou srcuznu u npu uzyyeHuu opyeux
npeomemos:

—  UCNONIL308AMb MEOPEMUKO-MHONCECTNECHHDBLIL
SA3bIK U A3bIK T02UKU OJIs1 ONUCAHUS PeaAIbHbIX
npoyeccos u s8JeHUll, npu peueHuu 3a0a4
Opyaux yueOHvix npeomemos




HOBCCHH@BHOﬁ JKU3HU, IIPU PCIICHUHU 3a1a4 U3 JPYI'UX
MMpcaAMCTOB

Yucna u
GbIPAICEHUA

CB000THO OTIEPUPOBATH MOHATHUAMU: HATypPaIbHOE YUCIIO,
MHOKECTBO HATYPAIBHBIX YHUCEN, LIET0€ YUCI0, MHOKECTBO
IEJIBIX YUCEI, OOBIKHOBEHHAS IPOOb, ACCATUIHAS TPOOb,
CMEIIAaHHOE YUCJIIO, PAIMOHAIIBHOE YUCII0, MHOXKECTBO
paLMOHATIBHBIX YUCEII, HPPALIMOHATIBHOE YHCIIO, KOPEHB
CTCIICHU N, JCHUCTBUTEIBHOE YHCJI0, MHOKECTBO
JIEMCTBUTEJILHBIX YHUCEN, TEOMETPUUECKAS HMHTEPIIPETALIHS
HaTypaJIbHBIX, LIEJIBIX, PAIIUOHAIBHBIX, IEMCTBUTEIBHBIX
YHCEI;

MMOHUMATh M OOBACHATH PA3HUITY MEXKTY TMTO3UITMOHHOMN H
HEIMO3UIIMOHHON CHCTEeMaMHU 3aIliCH YHCEIT,;

MEePEBOJIUTH YMCIIA U3 OJTHON CUCTEMBI 3aITUCU (CUCTEMBI
CUMCIIEHHUA) B IPYTYIO;

JIOKa3bIBaTh U UCIOJIb30BATh MPU3HAKU JACIUMOCTH CYMMBI U
MIPOM3BEICHUS MPU BHITTOJTHEHUH BBIYMCICHUN U PEIICHUHN
3aja4;

BBITIOJIHATH OKPYTJICHUE PAllMOHAJIBHBIX U UPPALTMOHATIBHBIX
YHCEeJI C 3aJaHHOM TOYHOCTBIO;

CpaBHUBATh JEHCTBUTENBHBIC YHCIIA PA3HBIMU CIIOCOOAMU;
YIOPSAI0YUBATH YHCIIA, 3AMMCAHHBIE B BUJIE OOBIKHOBEHHON U
JNECATHIHOU JpoOH, Ynciia, 3aMCaHHbIe C UCITOIh30BaHUEM
apu(METHIECKOTO KBaJIpaTHOTO KOPHS, KOPHEH CTEIEeHU
OoubIIIE 2;

Haxoauth HOJ/[ 1 HOK pa3nsiMu ciocobamu u
MCIOJI30BaTh UX IPU PEILICHUH 3a/1aY;

BBITIOJTHSATH BBIYUCIICHUS M TIPeoOpa30BaHus BhIPAKEHUM,

Jlocmuoicenue pesynomamos pasoena ll;
€80000HO ONEpPUPOBaAMb YUCTOBLIMU
MHOJHCECMBAMU NPU PeuleHUU 3a0ay;
HOHUMAMb NPUYUHBL U OCHOBHBLE UOeU
PACUUPEHUS YUCTIOBIX MHONICECTNE;

81adems OCHOBHbIMU NOHAMUSIMU MeopUU
0eUMOCmuU NpU peueHuy CrmaHoOapmHblx
3a0au

umMemsv 6a308vble NPeoOCmasieHusl O
MHOICECmBe KOMNIEKCHBIX YUCe]L,

CB80000HO BbLINOIHAMb MOHCOECHBEHHbIE
npeobpa308anus MpUSOHOMemMpU4ecKux,
J102apUPMUYECKUX, CIMENEeHHbIX BbIPANCEHULL,
enadems ghopmynou bunoma Horomona;
NPUMEHAMb NPU PeuleHUU 3a0ay meopemy o
Jaunetinom npeocmasnernuu HOJJ;
npumMeHsms npu peweruu 3aoad Kumartickyro
meopemy 06 0Cmamkax;

npumeHsms npu peweruu 3aoay Manyio
meopemy Depma;

YMemb 8bINOIHAMb 3ANUCH YUCTA 8
NO3UYUOHHOU CUCIeEME CYUCTIeHUs,
NPUMEHSAMb NPU peueHUU 3a0ay meopemuKo-
YUCI08blEe YHKYUL: YUCTO U CYMMA
Oenumenetl, pyHxkyuro Jiliepa,

NPUMEHAMb NPU PeuleHUU 3a0a4 YenHvle




CoJIepIKallliX JACHCTBUTEIIbHBIC YHCIIA, B TOM YUCJIE KOPHU opoou,

HaTypaJIbHbIX CTEIICHEH; —  NpUMeHsAmMb NPU peueHuu 3a0ay MHO20YIeHbl
— BBIIOJIHATH CTAaHJAPTHBIE TOXK/IECTBEHHBIE TPEOOPa30BaHNUs C OeticmeumenbHuIMU U YeaviMu
TPUTOHOMETPUUYECKUX, TOTAPUPMHUUECKHX, CTETICHHBIX, K03 Puyuenmamu,
VPPALMOHATIBHBIX BBIPAKECHHI. —  81a0emb NOHAMUAMU NPUBOOUMBLIL U
B nosceonesnoii orcuznu u npu uzyyeHuu Opyeux npeomemos. HEenpu8ooOUMbI MHO2OYJIEH U NPUMEHAMb UX

npu peuerHuu 3a0au,

— npumeHnams npu peuweruu 3a0ay OCHOBHYIO
meopemy aneeopwvl,

— NpUMeHAmb NpU peuleHul 3a0ay npocmeriuiue
@DYHKYUU KOMNIEKCHOU NepemMeHHOU KaK
eeomempuyieckue npeobpazoeanus

— BBITIOJIHATH M OOBSICHATH CPAaBHEHHE PE3YIbTATOB
BBIUMCIICHUH MTPH PEIICHUN MTPAKTHUECKUX 3a7a4, B TOM
quclie TPUOIMKEHHBIX BRIYUCICHUHN, UCTIONB3YsI pa3HbIE
CHOCOOBI CPaBHEHUI;

— 3alMchIBaTh, CPABHUBATh, OKPYTJISATh YUCIIOBBIE 1aHHBIE
peaIbHBIX BEJIMYMH C UCIOIb30BAaHUEM Pa3HbIX CUCTEM
U3MEpEHMUS;

— COCTAaBJIATDH U OLIEHUBATh Pa3HBIMU CIIOCOOAMHU YHCIIOBBIE
BBIPXEHUS MPU PEUICHUH MPAKTUIECKUX 3a]a4 U 33724 U3
JPYTHUX Y4EOHBIX MPEIMETOB

Ypaeéuenua u | — CpoOoaHO OmIEpUpPOBATH OHATHSIMU: YPaBHEHUE, —  Jlocmuorcenue pezynomamos pazoena ll;
Hepagencmaea HEPABEHCTBO, PABHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA, —  €80000HO onpeodensimb mun u ebloUpamb
YPaBHEHUE, SIBIISAIOLIEECS CIEICTBUEM IPYrOr0 YPaBHEHHS, Memoo peueHusi NOKA3amenbHbixX U
YPaBHEHUSI, PABHOCWIbHBIE HA MHOXKECTBE, PABHOCUJIbHBIE J102apu@mMuyecKux ypasHeHul U HepageHcms,
npeoOpa3oBaHus YpaBHEHUH; UPPAYUOHATILHBIX YPAGHEHUL U HEPABEHCNE,
— peuarh pa3Hble BUIbl YPABHCHUN U HEPABEHCTB U UX CUCTEM, MPU2OHOMEMPUYECKUX YPABGHEHUU U
B TOM YHCJIE HEKOTOPBIE YPaBHEHUA 3-U U 4-11 CTENEHEN, HepaeeHcms, ux CUCmem,
21p06H0-paHHOHaJIBHBIe U UppallMOHAIbHBIC, — ¢680000H0 peutamob cucmembwl JUHEUHBIX
— OBJIaJIETh OCHOBHBIMHU TUIAMH MOKA3aTEJIbHBIX, ypaeHenui;
Jorapu(MUYECKHUX, UPPAMOHATHHBIX, CTETICHHBIX —  peuams 0CHO8HbIE MUNbl YPAGHEHUI U

YPaBHEHUU U HEPABEHCTB U CTAaHAAPTHBIMU METOAAMU UX HEPABEeHCME C NapamMempamul;




pelIeHUI U IPUMEHSTh UX IIPU PEILICHUN 3a]1a4;

IIPUMEHATH TeOpeMy be3y K pelIeHuI0 ypaBHEHUN;
IIPUMEHSTH TeopemMy Buera s pemenus HeKOTOPhIX
YPaBHEHUM CTEIICHHU BBILIE BTOPOM;

IIOHUMATh CMBICII TEOPEM O PABHOCUJIBHBIX U
HEPaBHOCWJIbHBIX NIPEOOPA30BAHUAX YPAaBHEHUIN U YMETh UX
JI0Ka3bIBaTh;

BJIaJICTh METOJIaMU PELLICHNUs YPaBHEHUN, HEPABEHCTB U UX
CUCTEM, YMETh BBIOMPATh METO]I PEIICHHUS] U 0OOCHOBBIBATH
CBOM BBIOOD;

MCIIOJIB30BaTh METOJ UHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB,
B TOM YHCJIE€ APOOHO-PAIMOHAIBHBIX M BKIIOYAIOIIUX B CEOs
VPPaLMOHAIBHBIE BBIPAKECHMUS;

pematy anredpandyeckue ypaBHeHHsI U HEPaBEHCTBA U UX
CUCTEMBI C MapaMeTpaMH aJireOpanyeckuM U rpaduaecKum
METOJaMHU;

BJIAJICTh Pa3HBIMU METOAAMU JOKA3aTEIbCTBA HEPABEHCTB;
pelaTh ypaBHEHMS B LIEJIbIX YNCIIAX;

n300pakaThb MHOXKECTBA Ha TIOCKOCTH, 33]JaBa€MbIe
YPaBHEHUSIMH, HEPABEHCTBAMH U UX CUCTEMAaMU;

cBOOO/IHO MCIIOIb30BaTh TOXK/IECTBEHHBIE TPEOOpa30BaHNUs
IIpY PELLIEHUU YPAaBHEHUN U CUCTEM YPABHEHUN

B noeceomnesnou sxcuznu u npu uzyueHuu opy2ux npeomemos:

COCTaBJISATh U PEIIATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
IIPYU pEUICHUU 3a]a4 IPYTUX YYEOHBIX PEIMETOB;
BBITNOJIHATH OLEHKY PaBIONOA00MS pe3yIbTaToB,
IIOJIY4a€MBIX IIPU PEIICHUH PA3JIUYHBIX YPABHECHUM,

NPUMEHSMb NPU peleHuy 3a0a4 HepaseHcmad
Kowu — Byuaxosckoeo, bepuynnu;

umems npedcmaeienue 0 HepaseHcmeax
MedHcOy CpeOHUMU CIMeneHHbIMU




HEPaBEHCTB U UX CUCTEM IIPU PEIICHUH 3a1a4 JPYruX
y4€OHBIX MPEIMETOB;

COCTAaBJISATh U pellaTh YPAaBHEHUs U HEPABEHCTBA C
napaMeTpamy MpH perieHnH 3a/1a4 IPYTruX yueOHbIX
IIPEIMETOB;

COCTABJISITh YPaBHEHUE, HEPABEHCTBO WIIA UX CUCTEMY,
OIMCBHIBAIOIINE PEATBHYIO CUTYALUIO WIIA TPUKIIATHYIO
3a/1a4y, HHTEPIIPETUPOBATH ITOJTYYEHHBIE PE3YJIbTaThI;
UCII0JIB30BaTh IPOIPAMMHBIE CPEACTBA IPU PELLICHUU
OTJICJIBbHBIX KJIACCOB YPABHEHUI U HEPABEHCTB

Dynkyuu

BraneTs NOHATHAMU: 3aBUCUMOCTH BEIMYNH, (DYHKITHS,
apryMEHT M 3HaueHue PyHKIHH, 007IaCTh ONPEACICHUS U
MHO>KECTBO 3HAUEHUH PyHKIMH, TpadUK 3aBUCUMOCTH,
rpaduk GyHKIMH, HYIH QYHKITUU, TTPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE HA YHCIOBOM IIPOMEXKYTKE,
yObIBaHME HAa YUCJIIOBOM MPOMEXKYTKE, HauOoJibiee u
HauMeEHbIIIee 3HaUeHrne (QYHKIIMHU Ha YUCIIOBOM MTPOMEKYTKE,
nepuoanyeckasi QyHKIUs, IEPUO/I, YeTHAS U HEUETHAs
GyHKINUN; YMETh TPUMEHSTh 3TH TOHSTHS IPU PEIICHUH
3ajay;

BJIQJICTh TIOHSATHEM CTeTICHHAs (DYHKIIUS; CTPOUTH €€ rpadux
U YMETh MPUMEHSTh CBOMCTBA CTCTICHHOW (DYHKIIMH MPH
pelIeHnn 3a1ay;

BIIAJICTh TIOHATHUSIMU TIOKa3aTeabHast (QYHKIIHS, SKCTIOHCHTA;
CTpOUTH UX rpaduKu U YMETh TPUMEHSITH CBONCTBA
MOKa3aTeIbHON (DYHKIIMH MPY PEIICHUH 3a/1a4;

BJIa/IETh MOHATHEM Jorapudmuyeckas QyHKIUSA; CTPOUTH €€
rpaduK U yMETh IPUMEHSITh CBOMCTBA JIOTrapu(PMUIecKoit

—  Jlocmuoicenue pezynivmamos pazoena II;

— g1ademb NOHAMUEM ACUMNIMOMbL U YMeMb €20
NPUMEHAMb NPU peuleHuy 3a0ay;

—  NPUMEHAMb Memoobl peueHus NPOCMenuuux
ouppepeHyuanbHbIX YPasHeHUll nepeo2o U
8MOpP020 NOPSAOKO8




(GyHKUMU MIPU PEILICHUU 33]1ay;

— BJIJIETh MOHATUSMU TPUTOHOMETPUUECKUE (PYHKIINU;
CTPOUTH UX TpadUKi U YMETh TPUMEHSITH CBONCTBA
TPUTOHOMETPUUECKUX (DYHKIMIA MPU PEIICHUU 3a/1ay;

— BJIAJICTh MOHATHEM OoOpaTHast (GYHKIHS; TPUMEHSITH 3TO
MOHSATUE MPU PEUICHUU 3a/1ay;

— TMPUMEHSTH MPU PEIICHUU 3a/1a4 CBONCTBA (DYHKIIHIA:
YETHOCTh, IEPUOUYHOCTD, OTPAHUYEHHOCTH;

— TPUMEHSTH NPU PEIICHUU 3a/1a4 TpeoOpa3zoBaHus rpapuKoB
byHKIMH;

— BJAJETh MOHATUIMU YUCIIOBAs MOCIEI0BATEILHOCTD,
apudMeTHIeCcKasi 1 reOMeTpruUYecKasi MporpecCus;

— TMPUMEHSTH MPU PEIICHUN 3a/1a4 CBONCTBA U MIPU3HAKH
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCHUI.

B nosceonesnoui orcuznu u npu uzyyeHuu opyeux y4eoHulx
npeomemos.

— ONPENENTh M0 rpauKaM U UCIONb30BaTh ISl PEIICHUS
MIPUKJIAJIHBIX 3a]1a4 CBOMCTBA PEAIBHBIX MTPOLIECCOB U
3aBUCUMOCTEH (HAaMOOJbIINE U HAUMEHBIITNE 3HAUCHUS,
IPOMEKYTKU BO3pacTaHus U yObIBaHUS (PYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, TOUKH
neperuda, Nepuo.I 1 T.11.);

— MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOMN
MIPAKTUYECKON CUTYyallu;.

— ONPEeNENATh Mo rpaduKaM NPOCTEUIINE XapaKTEPUCTUKU
NEPUOANYECKUX MPOIIECCOB B OMOJIOTHH, SKOHOMHUKE,
MY3bIKE, PAIUOCBS3U U JIp. (AMIUIUTYAQ, IEPUOJ U T.11.)




Inemenmot Bnangets noHsTueM 6eCKOHEYHO yObIBaIOIIAsi FTeOMETpUUecKas -
mamemamuy Iporpeccus U yMeTh IIPUMEHATH €ro Py PEIICHUH 3a1a4;
eCK020 IIPUMEHATD 11 PELICHUS 3a1a4 TCOPUIO IIPENECIIOB;
ananusa BJIQ/ICTh MOHATUSIMHU O€CKOHEUHO OOJIbIINE U OECKOHEYHO
MaJIbI€ YK CJIOBBIE ITOCIIEOBATEIILHOCTH U YMETH CPaBHUBATh
OECKOHEYHO 0OJIbIINE U OECKOHEUHO MaJlble
IIOCJIEIOBATEIILHOCTH;
Texcmosuvie — Pemate pa3Hbie 3a1a4 MOBBILIEHHON TPYAHOCTH; — Jlocmuodicenue pezynomamos pazoena |l
3a0auu — aHAJIM3UPOBATH YCIOBUE 33/1a4d, BEIOMPATH ONTUMATbHBIN

MCTOA PCHICHUA 3aJa49H, paCCMaTprUBasd Ppa3JIMIHbIC MCTObI,

— CTPOUTH MOJACJIb PCHICHHUA 3a/la4u, IIPOBOJUTD
A0Ka3aTCJIbHBIC PACCYKACHHA TP PCIICHUU 3a/1avuu;

— pemaTth 3aa4u, Tpedyrolne nepedopa BapuaHTOB, MPOBEPKU

YCIJIOBUIA, BIOOpA OMTUMAJIBHOTO PE3YNIbTATa;

— AHAIM3HUPOBATh U UHTEPIIPETUPOBATH MOJYUEHHbBIC PEIICHUS

B KOHTEKCTE YCJIOBHUS 33]1a4M, BHIOMPATh PEIICHUS], HE
POTUBOPEYAILINE KOHTEKCTY;

— MEpeBOAUTH IPU PEUICHUH 3aa4l HHPOPMALIUIO U3 OJTHON
(GbopMBI 3aMKUcH B APYTYIO, UCIIOIB3YS MPU HEOOXOIUMOCTH
CXEMbl, TaOJIULIbI, TpapUKH, TUATrPAMMBI.

B nosceonesnoui sxcuznu u npu uzyyeHuu Opyeux npeomemos:

— pemarb NpakTUYECKUE 3aa4M U 3a7a4u U3 APYTUX
IIPEJIMETOB




2. Conep:xaHue y4eOHOI0 MpeaMeTa
«AJaredpa 1 HaYajJa MaTeMaTH4eckoro anajan3a» 10 kaacc (136 4)

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

YucnoBble U OYKBEHHBIE BBIPAKCHMUS. VYropowmenne BblpakeHHA. YpaBHeHusa. Cucremsl ypaBHeHui. HepaseHcTBa.
DnemMeHTapHbIe QYHKIUU.

Tema 2. «/leiicTBuTeIbHBIE YHCaa» (11 W)

[lenpie u panuoHasibHble uucna. JleiicTBuTenbHbIE uHchaa. beckoHedHO yObIBaromias Te€OMETpUYECKass MpOrpeccus.
Apudmerrueckunii KOpeHb HaTypaJibHOM cTeneHu. CTeneHpb ¢ palMOHAIbHBIM U IEUCTBUTEIILHBIM MTOKA3aTeISIMH.

OcHoBHBIE LIeNU: (HOPMUPOBAHUE MPEACTABICHUN O HATYypaJbHBIX, UEIbIX YACIAX;

0 MpU3HAKaX JAETUMOCTH, POCTHIX U COCTABHBIX YHCIIAX;

0 palMOHAJIbHBIX YHCTAX;

0 Mepuo/ie, 0 MEPUOIUUECKON APOOH, O NEHCTBUTEILHBIX YHCIIAX;

00 UppaloHaIbHBIX YUCIAX;

0 0ECKOHEUYHOM JIeCATUYHON MepUOANIECKON Tpodu;

0 MOZyJIE AEHUCTBUTEIBHOIO YHCIA;

(dhopMHUpOBaHNE YMEHUHN ONpPEACNsITh OECKOHEUHO YOBIBAIOIIYIO T€OMETPHUECKYIO MPOTPECCHI0, BBIYUCISTH 10 (GOpMYyJIe CyMMY
0eCKOHEYHO yOBIBAIOIIIEH T€OMETPUUECKON TTPOTPECCHH;

OBJIaJICHHE YMEHHEM U3BJICUEHUS KOPHS M-I CTETIEHU U MPUMEHEHNE CBOMCTB apu(PMETUUECKOTO KOPHS HATYpaJIbHOM CTEIEHHU;
OBJIAJICHUE YMEHUEM U HaBbIKaMHU PEIICHUS HMPPAUUOHAIBHBIX YPaBHEHUW, WCIOJIb3Yysl pa3JIMYHble METOJbl PEHICHUS
MPPALMOHAIBHBIX YPABHEHUI U CBOMCTB CTENEHU C JIFOOBIM 1IEJIOYMCIICHHBIM MTOKa3aTeIEM.

Tema 3. «Crenennas pynkumus» (12 1)

CrenenHas pyHkuus, e€ cBoilcTBa U rpaduk. PaBHOCHIIbHBIE ypaBHEHUS U HEpaBeHCTBA. MppannoHanbHble ypaBHEHUS.
OcHoBHBIE LIeNU: (PopMUpPOBaHKE NMPEACTABICHUI O CTENEHHON QYHKIIUNA, O MOHOTOHHOW (DYHKIIMH;

dbopMHpOBaHWE YMEHUW BBINOJIHATH MPE0oOpa30BaHME NAHHOTO YPaBHEHUS B YpaBHEHUE-CIEACTBUE, PACIIMPEHUs 00yacTu
onpeeneHus], MPOBEPKU KOPHEH;

OBJIaJICHHE YMEHUEM pelIaTh UppaAlMOHANbHBIE YPAaBHEHUSI METOJIOM BO3BEACHHUS B KBaApaT 00enX 4acTeil ypaBHEHUs, MPOBEPKH
KOpHEW YpaBHEHUS;



BBITIOJIHATH PABHOCWJIbHBIE TPE0OPA30BaHUS YPABHEHUS U ONPEEIATh HEPaBHOCWIbHbBIC TPEOOpa30BaHusl ypaBHEHUSI.
Tema 4. «Iloka3aTeabHass pyHkuus» (12 4)

[TokazatenbHas ¢yHkuus, e€ cBoiictBa M Tpaduk. IlokazarenbHbie ypaBHeHus. llokazarenbHble HepaBeHCTBA. CHCTEMBI
MOKAa3aTeJIbHbIX YPaBHEHUN U HEPABEHCTB.

OcHoBHBIC 1I€NU: (POPMUPOBAHKE MMOHATUN O OKA3aTEIbHON QYHKIUH,
O CTEMNEHH C MPOU3BOJIBHBIM JCHCTBUTEIHLHBIM MTOKA3aTEIIEM,

0 CBOMCTBax MoKa3areiabHOU (HYHKIUH, O Tpaduke GYHKIIUU, O CAMMETPUU OTHOCUTEIHLHO OCH OpJIUHAT,
00 »JKcmoHeHTe; (OPMHUPOBAHHWE YMEHMS peElIaTh MOKa3aTeNbHBIE YPaBHEHHUS pa3IUYHBIMH METOJaMHU: ypaBHHUBAaHUEM
MoKa3aTresei, BBEICHHEM HOBOM IIEPEMEHHOW; OBJAJCHWE YMEHHEM pellaTh TOKa3aTelIbHbIE HEPaBEHCTBA Pa3IUYHBIMU
METOJIaMH, UCTIONIb3Ys CBOMCTBA PABHOCUIIBHOCTH HEPABEHCTB;
OBJIaJICHHE HaBBIKAMU DPEIICHUS CHCTEM IMOKa3aTeJIbHBIX YPaBHEHHH M HEPABEHCTB METOJOM 3aMEHBI MEPEMEHHBIX, METOJAOM
MOJICTAHOBKH.

Tema 5. «Jlorapupmuueckas pynkuus» (15 1)

Jlorapudwmel. CpoiictBa norapudmoB. JlecsTuunble U HaTypaiabHbie Jorapudmel. Jlorapubmuueckas dyHkims, €€ CBOWCTBA U
rpaduk. Jlorapudpmudeckue ypaBaeHus. Jlorapudmudeckue HepaBeHCTBA.

OcHoBHBIE TIenH. (OPMHUPOBAHUE NPENCTaBICHUNA O Jorapudme, o0 OCHOBaHUU Jorapudma, O JorapudMHUPOBAHUU, O
JECATUIHOM JioTapudme,
0 HaTypaJIbHOM Jorapudme, o popmyie nmepexoja ot jJoraprudma ¢ OJJHAIM OCHOBAHUEM K JIOTapU(MYy C IPyTUM OCHOBAHUEM;
(dbopMHpOBaHKE YMEHUS TPUMEHSATH CBOMCTBA JOTapU(pMOB:

jgorapudM Mpou3BeeHUs, Jorapu(M 4acTHOrO, Jorapu@m CTENEHH, MPU YIPOUIEHUH BBIPAXKEHUHN, COJIEpKAIIUX JOrapu(PMBbI;
OBJIAJICHNEC yYMEHHEM peIaTh JorapuMuuecKkue ypaBHEHHS; MEpeXos K PaBHOCHILHOMY JIOTapU(PMUYECKOMY YPaBHEHHIO,
METO/]l TOTEHIIMPOBAHMSI, METO]] BBEACHHSI HOBOU MMEPEMEHHOM, OBIIJICHUE HABBIKAMU PEIICHHSI TOTapH(PMUUIECKIX HEPABEHCTB.
Tema 6. «Tpuronomerpudeckue GpopmyJabp (23 1)

Pagnannast mepa yria. [loBopoT Toukn BOKpyT Hadana koopauHaT. Onpesienienne CuHyca, KOCHHyca U TaHTeHca. 3HaKW CHHYCA,
KOCHHYCa M TaHTeHCA. 3aBHCUMOCTh MEXKIY CHHYCOM, KOCHHYCOM M TaHT€HCOM OIHOTO M TOTO XK€ yria. TpuroHOMeTpudecKue
ToxkaecTBa. CHUHYC, KOCUHYC W TaHI€HC YIjaoB o M o. DopMynbl CIOXKEHHUS.. CUHYC, KOCUHYC M TaHI'€HC IBOMHOIO YIJa..
®opmynsl npuBenenus. Cymma u pa3HocTb cuHycoB. CymMma 1 pa3HOCTh KOCUHYCOB.

OcHoBHbI€ 11eNU: (OPMUPOBAHUE TMPEICTABICHUN O paJiMaHHON Mepe yria,
O MepeBO/JIe paJuaHHON MEPHI yIila B rpajyCHYI0 Mepy U Hao0OopoT;



O YMCJIOBOW OKPY’KHOCTH Ha KOOPJAMHATHOU INIOCKOCTH;
0 CHHYCE, KOCUHYCE, TAHI'€HCE, KOTAaHT'€HCE, UX CBOMCTBAX;
0 YETBEPTAX OKPYKHOCTH;
(GbopMHpOBaHNE YMEHU yNPOIIATh TPUTOHOMETPUYECKUE BBIPAXKEHUS OJTHOTO apTyMEHTa;
JOKa3bIBATh TOXKJIECTBA;
BBIIOJIHATH NMPEe00Opa30BaHKE BBIPAKEHUIN TTOCPEICTBOM TOKIECTBEHHBIX MPE0OpPa30BaAHMIA;
OBJIAJICHHE YMEHUEM MPUMEHATh (POPMYJIBI CHHYCa U KOCHHYCAa CYMMbI M Pa3HOCTH, POPMYJIbI IBOMHOIO yIiia JUIsl YIPOLIEHUs
BBIPAKEHHUI;
OBJIAJICHHE HaBbIKAMU MCIOJIb30BaHUs (POpMYII PUBEACHUS U (POopMyIT TpeoOpa30BaHUsl CYMMbI TPUTOHOMETPUYECKUX (HYHKIUN
B [IPOU3BEJICHUE.
Tema 7. «Tpuronomerpuyeckue ypapHeHus» (16 4)
VYpaBHeHUE cos X = a. YpaBHEHUE Sin X = a. YpaBHeHHUE tgx = a. PelieHne TpuroHoMeTpruuecKuX ypaBHEHUH.
OcHoBHbIE 11€TU: (GOPMUPOBAHKE MPEICTABICHUN O PEIICHUU TPUTOHOMETPUUECKUX YpaBHEHUI Ha YHCIOBOW OKPYXHOCTH, 00
apKKOCHHYCE, apKCUHYCE, apKTAaHI'€HCE, APKKOTAHT€HCE YUCIIa;
dbopMUpOBaHHE YMEHUN pelIeHUs NPOCTEUIINX TPUTOHOMETPUUYECKUX YpPAaBHEHUH, OJHOPOAHBIX TPUTOHOMETPUUYECKUX
YPaBHEHHI;
OBJIAJICHHE YMEHUEM DPEIIAaTh TPUTOHOMETPUUYECKHE YPABHEHUS METOJIOM BBEJICHHS HOBOM MEPEMEHHOW, METOJIOM PA3JIOKEHUS
Ha MHOXXHTEIIN;
pacuMpenre u 00001IeHre CBEACHUI O BUIaX TPUTOHOMETPUUECKUX YPaBHEHUN.
HroroBoe oBTOpeHne6 Kypca aaredopbl 1 MaTeMaTuueckoro anaan3a 10 kiaacca (7 1)

Conep:xxanue y4eOHOro nmpeamMera
«AJiredpa u HaYaJ1a MaTeMaTu4deckoro anaausa» 11 kiaacce (136 1)

Tema 1. «IloBTOpeHne Kypca ajaredpbl 1 Ha4Yas aHaau3a 10 kiaaccay - 2 yaca

YpoBeHb 00s13aTeILHOM MOATOTOBKHU 00y4Yaromerocs



VYMeTh pemaTth HECIOXKHBIE aNredpandeckue, ppalnoHalIbHbIE, TOKa3aTelbHbIE, TOTapU(PMUUECKUE,

TPUTOHOMETPUYECKUE YPAaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI.

3HAaTh CBOICTBA CTENIEHHOM, TOKA3aTEIbHOM, JIOTapUPMUIECKON (PYHKIUN U YMETh CTPOUTD UX TPAPUKH.
Tema 2. «Tpuronomerpuyeckue GpyHkuum» - 13 yacon

YpoBeHb 00s13aTe/ILHOM MOATOTOBKHU 00y4Yar0Ierocs

HayuuTbcs HaxoAuTh 00JaCTh ONPEIEICHUS TPUTOHOMETPUUECKUX (QYHKITHIA.

Hay4yuThcst HAaX0IUTh MHOKECTBO 3HAUCHUM TPUTOHOMETPUUYECKUX (PYHKIIUMA.

Hayuutbcs onpenenstb 4eTHOCTh, HEUETHOCTh, NEPUOAUYHOCTD TPUTOHOMETPUYECKUX (DYHKIIHIA.

3HATH CBOMCTBA TPUTOHOMETPUYECKUX PYHKIMIA Y =COSXx, y=SINX, Y =1gX U yMETh CTPOUThL UX IPa(UKH.
Tema 3. «IIpou3BoaHas U ee reOMeTPUUYECKUI cMbIC/D> - 16 yacoB

YpoBeHb 00s13aTeJIbHOM MOATOTOBKH 00y4a01Ierocst

[ToHnMaTh MEXaHUYECKUN CMBICII IPOU3BOIHOM.
Haxonuth npou3BOAHBIC SJIEMEHTAPHBIX (PYHKITUHN, TIOJB3YSACh TAOIUIEH POU3BOIHBIX.
HaxoauTe mpou3BoIHbIC 3JIEMEHTAPHBIX (PYHKIIHM, MOJB3YSICh TpaBWiaMu ¢ epeHIIpOBaHUS.
[ToHnMaThs reOMETPUYECKUAN CMBICIT ITPOU3BOJHOM.
Tema 4. «IIpuMeHeHre POU3BOHOM K HCCIAEA0BAHNIO (PYHKIUII» - 16 yacoB

YpoBeHb 00s13aTe/IbHOM MOATOTOBKH 00y4al0Ierocst

[IpuMeHsTh TPOU3BOIHBIE JIsl UCCEAOBAaHUS (PYHKIIMI HAa MOHOTOHHOCTh B HECJIOXKHBIX CIIydasix.
[TpumeHsTh TPOU3BOAHBIC TSI KCCIICOBAHUS (DYHKIIMI Ha SKCTPEMYMBI B HECJIOKHBIX CITydasix.
[TpumeHsTh TPOU3BOAHBIC TS UCCIICOBAaHUS (DYHKIIMA U TTOCTPOEHUS UX TPA(UKOB B HECIIOKHBIX CITyJasiX.
[IpuMeHSTh TPOU3BO/IHBIE SISl HAXOXKICHUS] HAUOOJIBIIINX Y HAUMEHBIITUX 3HAYCHUHN (QyHKIIMU

Tema 5. «uTerpas» - 13 yacosn



YpoBeHb 00s13aTeILHOM MOATOTOBKH 00y4arouierocs

e HayuuThCcs HAXOAUTH IEPBOOOPA3HBIE, MOJIB3YSACH TAOIUIIEH TEPBOOOPA3HBIX.
e HayuuTbCs BBIYUCIATH UHTETPAJIbI B IPOCTHIX CIyYasiX.
e HayunTbCs HaAXOAWUTH IUIOLIAb KPUBOJIMHENHON TPaCLUU.
Tema 6. «jieMeHTHI KOMOMHATOPUKKN» - 10 YacoB

YpoBeHb 00s13aTeILHOM MOATOTOBKHU 00y4Ya0Ierocs

e VYMeTb peniaTh KOMOMHATOPHBIE 33/1a4H.
Tema 7. « 3HAKOMCTBO ¢ BEPOSITHOCTBHIO)» - 7 4acoB

e VYMeTh HAXOJIUTh BEPOSATHOCTU CITYYalHBIX COOBITHI B MPOCTEHIINX CIIydasiX.
Tema 8. «ToroBoe noBropeHune Kypca ajredpbl 4 Ha4YaJl MaTEeMATHYeCKOI0 aHAJIU3a» - 25 yacoB



I1l. TemaTHuyeckoe IUIAHUPOBaAaHME MOAYJIA
aHajamn3a» - 10 kiaace

«AJureOpa W Hayajla MaTeMaTH4eCKOro

No XapaKTepucTuKa OCHOBHBIX BHJIOB
n\n HanMeHoBaHH€e TeMBbI Kon-Bo NEeSATEIbHOCTH YUCHHUKA
4acoB (Ha ypoBHE Y4eOHBIX JCHCTBU)
1 | IloBTOpenue kypca 7 -9 knacca 64
(5 +1u)
1.1 | BXxogHOW KOHTPOJIb 1
2 | TI'nasa l. [lelicTBUTE/IbHbIE YHCJIA 114 Haxoauth cymMMy OECKOHEUHO yOBIBAIOIIEH
Llenpie 1 palmOHAIBHBIE YHUCIIA. (10+14) | reomeTpuyeckoii nmporpeccuu. [lepeBoanTh
JlericTBUTENBHBIE YKCIa. beCKOHEUHO OECKOHEYHYIO MEPUOANYECKYIO Ipo0b B
yObIBaroIIasi TeOMETPUUECKask TPOTPECCHS. OOBIKHOBEHHYIO JPOOB.
ApudmMeTnyecknii KOpeHb HaTypabHON [IpuBoAUTH MpUMEpHI (JaBATh ONPEIEICHNUE)
creneHu. CTeneHp ¢ palOHAIbHBIM U apu(pMETUYECKUX KOPHEN HATypaJbHOW CTENEHHU.
JNEWCTBUTEIbHBIM NTOKA3aTEISIMH. [TosicHsATH Ha MpUMepax MOHATHE CTENEHU C JTHOOBIM
2.1 | Ilenble U paulMOHAJIBHBIE YUCTA 1 JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.
2.2 | JlelicTBUTENIbHBIC YMCIIA 1 [IpumenaTh nMpaBuiia AEUCTBUM C pAIUKATIAMHU,
2.3 | beckoHeuHo yObIBaOIIask FeOMETpUUECKas 2 BBIPAKEHHUAMH CO CTENEHAMM C pallMOHAILHBIM
IIPOrpeccus nokaszatesneM (JIF00bIM J1eHCTBUTEIBHBIM
2.4 | ApudMeTnueckuii KOpeHb HaTypaJbHON 2 IoKa3aTesieM) IIPH BEIYUCIICHUSAX U ITpeoOpa3oBaHUIX
CTENEHU BBIPAKEHU.
2.5 | Cremnesn ¢ palMoHaIbLHBIM U 2 JloKa3bIBaTh TOXKIECTBA, coacpKalruc KOpCHb
I[eﬁCTBHTeHBHBIM HOKa3aTeIsIMu HaTypaHBHOﬁ CTEIIEHU U CTEIECHU C JIOOBIM
2.6 | Ypok 000011eHrs 1 cucTeMaTru3aliui 3HaHun 2 JICHCTBUTENBHBIM ITOKa3aTeIeM, IPUMEHSS
2.7 | Konmponvuas paboma Nel «Cmenens c 1 pa3IMYHbIC CIOCOOBL.

oeticmeumenbHbIM NOKA3amesiemy

[IpuMeHsATh yMeHUs: TpeoOpa30BbIBATH BHIPAKEHUS U




AOKa3bIBATb TOXACCTBA IIPU PCIICHUU 3a1a4
MOBBIIIICHHOM CJI0KHOCTHU

3 | I'nasa Il. CtenenHasi pyHKuus 124
Crenennas ¢pyHKIMs, €€ CBOICTBA U rpaduk. (11+14)
PaBHOCHIIEHBIE YpaBHEHHSI 1 HEPABEHCTBA.
HppanronansHbIC YpaBHEHUS.

3.1 | Crenennas QpyHKus, €€ CBOMCTBA U Ipaduk 1
3.2 | BzaumnHo obparHbie GyHKIUN 1
3.3 | PaBHOCHIIbHBIE YPaBHEHUSI U HEPABEHCTBA 1
3.4 | UppauroHallbHbIE YPaBHEHUS 3
3.5 | UppanmoHnanpHbIe HEPABECHCTBA — 3
3.6 | Ypok 0000111eHsI U CUCTeMaTU3aly 3HAHU I 2
3.1 | Konmponvnas paboma Ne2 «Cmenennas 1

dyHKyUa»

ITo rpadukam creneHHbIX QYHKIUHN (B 3aBUCUMOCTH
OT TOKa3aTeJsl CTENIEHN) ONMUCHIBATh UX CBOMCTBA
(MOHOTOHHOCTb, OTPAaHUYEHHOCTH, YETHOCTD,
HEUYETHOCTD ).

CtpouTth cxeMaTuyecku rpauk CTEeHHON (QyHKIIMH
B 3aBHCHMOCTH OT MPUHAAJICKHOCTH TOKa3aTels
CTeTeH! (B aHAIUTUYIECKON 3aIncu
paccMaTpuBaeMoi (yHKIHN) K OAHOMY U3
paccMaTpuBaEeMbIX YHCIOBBIX MHOXKECTB (IIPH
NoKa3aTesiX, MPUHAAIEKAIUX MHOXKECTBY LEJIBIX
quCell, PH JIIOObIX JeHCTBUTENbHBIX TIOKA3aTeNAX) U
MEPEUYUCIIATh €€ CBOMCTRA.

Onpenenarp, BIgeTcs 1 GYHKIHS 0OOpaTUMOM.
Ctpouts rpaduk cioxxHou QyHKIMH, TpoOHO-
parroHaIbHON (QYHKIIUH dJI€MEHTapHBIMU
METOIaMH.

[IpuBOANTH MpUMEPHI CTETIEHHBIX (PYHKIUN
(3a7aHHBIX C TOMOUIBIO (POPMYJIIBI I TpaduKa),
o0Jaaromux 3alaHHBIMA CBOMCTBAMH (HaIpuMep,
OTPaHUYEHHOCTH). Pa3bsICHITH CMBICI
MIEPEUYNCIICHHBIX CBOMCTB. AHATH3UPOBATH
noBeseHue QYHKIUI Ha pa3IMYHBIX y4acTKax
o0JacTu onpezesieHus, CPaBHUBATh CKOPOCTH
Bo3pacTtanus (yObiBanus) GyHkimii. DopMyIrpoBaTh
OTpe/ieNICHUs ePEUNCIEHHBIX CBOWCTB.
Pacnio3naBaTh paBHOCHIIbHBIE peoOpa3oBaHus,




npeoOpa3zoBaHusl, MPUBOASIINE K YPaBHEHHUIO-
CJIEACTBUIO

Pemars npocreiire nppaioOHAIbHBIE YPaBHEHMUS,
UppalMOHAIbHBIE HEPABEHCTBA U UX CUCTEMBI.
Pacnio3znaBate rpaduku U CTPOUTH TPAPUKU
CTENEHHBIX (DYHKIIMMI, UCTIONb3YS
rpadoroCcTPOUTENH, H3y4aTh CBOKMCTBA PYHKIUHI 1O
ux rpaukam.

@opMyIUpPOBATH TUMIOTE3BI O KOJIMYECTBE KOPHEU
ypaBHEHUH, COJAEPKALIUX CTENEHHbIE (DYHKLINH, U
MPOBEPSTH UX. BBINMOIHATH MpeoOpa3oBaHus
rpauKOB CTENEHHBIX (DYHKIIHI: mapaieTbHbIN
NEPEHOC, PACTSHKEHUE (CKATHE) BIOJIb OCH OpJIUHAT
(mocTpoeHue rpauKoB ¢ MOAYISIMH, TIOCTPOCHUE
rpaduka o0paTHON QPYHKIUN).

[IpumeHsTh CBOMCTBA CTENIEHHON (YHKIIUU TIPU
pEeLIEHUH MPUKIAAHBIX 3a/1a4 U 3a7a4 MOBBIIICHHOU
CJII0KHOCTH

4 | I'nasa III. Iloka3aTenbHast GyHKIUS 124
[TokazaTenbHas GyHKUHMS, €€ CBONCTBA U (11+149)
rpaduk. [TokazaTenbHble ypaBHEHHUS.

[TokazarenbHble HEpaBeHCTBA. CHUCTEMBI
MOKAa3aTeJIbHbIX YPaBHEHUN U HEPABEHCTB.
4.1 | Iloka3arenbHas QyHKUMSA, €€ CBOWCTBA U 1
rpaduK
4.2 | Iloka3aTenbHbIE YpaBHEHHUSI 3
4.3 | Tloka3aTenbHblE HEPABEHCTBA 3
4.4 | Cucremsl IOKa3aTeNbHBIX YPABHEHH U 3

Ilo rpadukaM nokazaTenbHOU (PYHKUMH OMUCHIBATH
e€ cBoiicTBa (MOHOTOHHOCTb, OTPAHUYEHHOCTb ).
[IpuBoauTs mnpUMEpHl MOKa3aTEIbHOM (QYHKIUU
(3amaHHOM C MOMOILBIO bopmyIbl WIH
rpaduka),o0agarome  3aJaHHBIMH  CBOMCTBAMU
(HampuMep, OTrpaHUYEHHOCTH). Pa3bsACHATH CMBICH
MEPEYUCIICHHBIX CBOMCTB.

AHanu3upoBaTh MOBEIECHUE (PYHKIMM Ha Pa3IUYHBIX
ydyacTKax oOJacTh  ONpenesieHus, CpaBHUBATh
CKOpoCTH Bo3pacTanus (yObIBaHMs) (PYHKITUI.




HCPABCHCTB

4.5

Ypoxk 060011eHNs M CUCTEMATU3alMK 3HAaHUM

4.1

Koumponvnasa paboma Ne3 «lloxasamenvHas
@DyHKYUAY

@opMyIMpOBaTh  ONPEACIICHUS  IEPEYUCIICHHBIX
CBOWMCTB.

Pemate npocreiimue noka3arelbHbIE YPAaBHEHHUS,
HEPABEHCTBA U UX CUCTEMBI.

Pemate mokaszaTeinbHbIE YpaBHEHHS  METOAaMU
pPa3OKEHUs] HAa MHOXMTENM, CIOCOOOM 3aMEHbI
HEW3BECTHOT'0, C UCIOJIb30BAHUEM CBOMCTB (DYHKIIUH,
pemiaTh ypaBHEHUS, CBOJSALIMECS K KBaJIpaTHBIM,
HPPALMOHATIBHBIM.

Pemiate nmokaszaTenbHble ypaBHEHUS, IPUMEHSIS
pa3IMYHbIE METOBI.

PacrioznaBaTte rpagukd U CTpOUTH  TIpaduK
NIOKAa3aTeJIbHON byHKIMH, UCIIOJIB3YSI
rpadornocTpouTenu, u3ydarb CBOMCTBA (DYHKIIMH TI0
rpadukam.

@opMynupOBaTh TUIOTE3BI O KOJWYECTBE KOPHEU
yYpaBHEHUH, COJIEpKalINX MMOKa3aTeIbHYI0 (QYHKIHIO,
U TIPOBEPSATH UX.

BoinonssaTe npeobpa3oBanus rpadrika nokazaresb-
HOW (YHKIMU: mapaJlyIebHBIA MEPEHOC, PACTSHKEHHUE
(cxatue) BIOJIb OCH OpAMHAT (MMOCTPOEHUE rpaduKoB
C MOAyJsIMHU, TMOCTpoeHHe Tpaduka 0OpaTHOMI
byHKUIUN).

[IpuMeHsATh CBOMCTBA MOKa3aTeabHON (DYHKIMHU MpHU
pEelIeHNH NPUKIAIHBIX 33a4a4 U 3a]a4 MOBBIIICHHON
CJIIO’)KHOCTH

I'nasa IV. Jlorapupmuyeckas pyHkuus
Jlorapudwmsl. CBoiicTBa T0rapr(mMoB.

154 (14
+14)

BrmonsaTe IIPOCTENIINE npeobpa3oBaHus
norapu(MUUECKUX BBIPAKEHUN C HCHOJIB30BAHHUEM




JlecsiTuuHbIC U HATYpaJIbHBIE JIOTapU(MBI.
Jlorapudmuueckas GyHKIMA, €€ CBOMCTBA U
rpaduk. Jlorapupmudeckrue ypaBHEHUSI.

JlorapudmMuyueckrue HepaBeHCTBA.

5.1 | Jlorapudmsi

5.2 | CgoiictBa sorapudmosn

5.3 | lecsaTuuHble U HATypaIbHbIE JTOTapu(MbI

5.4 | Jlorapupmuueckas QpyHKIHs, €€ CBOMCTBA U
rpaduk

5.5 | Jlorapupmuyeckue ypaBHEHUs

5.6 | JlorapudmMuyeckne HepaBEeHCTBA

5.7 | Ypok 00001IeHNs U CHCTeMaTH3aINN 3HAHUI

5.1 | Kommponvuas paboma no Ne4

«Jlocapugpmuuecxasn hynkyusy

CBOMCTB  JOTapu(MoB, C TIOMOIIBI0  GOopMyI

nepexoa.

ITo rpaduKky JorapupmMuyIecKon byHKIIIH
OIMHCHIBATH e CBOWCTBa (MOHOTOHHOCT®,
OTPaHUYCHHOCTB ). [TpuBoaHTH MIPUMEPHI

norapudmuyeckol GyHKIMH (3aJaHHONU C MOMOIIbIO
dbopmynbl wiu Tpaduka),00ianaromend 3aJaHHbIMUA
CBOMCTBaMH (HaIrpumep,

OTPaHUYEHHOCTH). Pa3bscHATh CMBICII
IIEPEUYUCIICHHBIX CBONCTB. AHanu3upoBaTh
MoBeJeHuE (PYHKUMHA Ha pa3IUYHbIX Yy4acTKax
o0jacTu  ONpEENIeHUs, CpaBHUBAThb CKOPOCTHU
Bo3pacTanus (yObIBaHUs) QYHKIIHIA.

@opMynMpoOBaTh  ONPEACNIEHUA  MEPEUYMCICHHBIX
CBONCTB.

Pemate mpocteiimme norapudmudeckue ypaBHEHUS,
naorapu(MUYECKUe HEPAaBEHCTBA M HUX CUCTEMBL.
Pewmate norapugmuyeckue ypaBHEHHUS! pa3IMYHbIMU
METO/IAMH.

Pacnio3naBate rpaduku U CTpoUTh  Tpaduk
aorapupMuyYECKOn byHKUINH, UCIIONb3YS
rpadornocTpouTeny, u3ydyarb CBOMCTBA (DYHKIMH IO
rpadgukam, GopMyIUpOBaTH TMIOTE3bl O KOJUYECTBE

KOpHEU YPaBHEHUM, CoZepKaIUx
gorapuMuUecKkyro (YHKIHIO, W TPOBEPSITh UX.
BrinonusaTs npeoOpa3zoBaHus rpaduka
norapuMUYECKOn byHKINH: napasuiesIbHbIN

MEPEHOC, pacTshKeHue (CKAThe) BAOJIb OCH OpJAMHAT




(moctpoenue TpadUKOB C MOAYJISIMH, MOCTPOCHHE
rpaduka oOpaTHON QYHKITUN).

[IpumensaThs cBoicTBa JiorapudMHUIECKON GYHKIIUU
IpU pELIICHWH TMPUKIAJAHBIX 3aJad  H  3a7ad
TOBBIIIEHHOMW CIIOKHOCTH

I'naBa V. Tpuronomerpuuyeckue (popmyJibl
Pannannasa mepa yria. [IoBopoT Touku
BOKpYT Hayana KkoopauHat. OnpeneseHue
CHUHYCa, KOCHHYCA U TAHT€HCA. 3HAKU CHUHYCA,
KOCHHYCa U TaHT€HCa. 3aBUCUMOCTb MEXKIY
CHUHYCOM, KOCHHYCOM M TaHT€HCOM OJITHOTO U
TOTO K€ yrijla. TpuroHomeTpuyeckue
ToxJiecTBa. CMHYC, KOCHHYC U TAHT€HC YTJIOB
a 1 -a. DopMyJIbl CII0KEHUS. CUHYC, KOCHHYC
Y TaHT€HC ABOMHOrO yria. opmyJibl
npuseaeHus. Cymma U pa3HOCTh CUHYCOB.
CyMMma 1 pa3HOCTh KOCUHYCOB.

234
(22+14)

6.1

Paagnannas mepa yria

6.2

[ToBOpOT TOUKM BOKPYT Havana
KOOpJMHAT

6.3

Onpenenenue cuHyca, KOCHHycCa
Y TaHIeHca yriia

6.4

3HaKU CUHYyCa, KOCHHYCa U TaHT€HCa

6.5

3aBUCHUMOCTb MEXIY CHHYCOM, KOCUHYCOM 1
TaHT€HCOM OJHOT'O M TOTO XK€ yrja

6.6

TpuronoMeTpruuecKue TOXAeCTBA

[IepeBOaUTH TpalyCHYIO MEPY B PAIMAHHYIO U
00patHO. HaxoauTh Ha OKPYKHOCTH MOJIOKEHUE
TOYKH, COOTBETCTBYIOIIEH TAHHOMY
JNEUCTBUTENBLHOMY yncly. HaxoauTh 3HaKH 3HaYCHUN
CHHYCa, KOCHHYCa, TAHT€HCA YUCJIA.

BBIABIATE 3aBUCUMOCTD MEXKAY CUHYCOM,
KOCHHYCOM, TAHT€HCOM OJHOTO U TOTO K€ YIJIa.
[IpuMeHATH JaHHBIE 3aBUCUMOCTH IS
JIOKa3aTeIbCTBA TOXKIECTBA, B YACTHOCTH Ha
OIPEICIEHHBIX MHOKECTBAX.

[TpumeHATh Npu TPeoOpa30BaHUSIX U BBIUUCICHHIX
(GbopMyJIbI CBSI3U TPUTOHOMETPUYECKUX (DYHKITUN
YTJIOB O U -0, pOPMYJIbI CIOKEHHUS, (HOPMYJIIbI
JIBOMHBIX U TIOJIOBUHHBIX YTJIOB, (POPMYJIBI
npuBesieHNs, GOPMYJIbI CyMMBbI U pa3HOCTH CHHYCOB,
CYMMBI M pa3HOCTH KOCUHYCOB, MPOW3BEACHUS
CHHYCOB U KOCUHYCOB.

Jloka3bIBaTh TOXKJIECTBA, IPUMEHSS Pa3JINYHbIC
METO/IbI, HCTIONB3YS BCE U3yUEHHBIE (DOPMYIIBI.
[IpuMeHsTh Bce M3yUEeHHBIE CBOWCTBA U (POPMYJIBI
IIPU PEIICHUU MMPUKIIAJAHBIX 3a7a4 1 3a]1a4
MOBBIIICHHOM CII0KHOCTH




6.7 | CuHyc, KOCUHYC Y TaHI'€HC YIJIOB O U -Q 1

6.8 | ®opMyIbI CIIOKEHUA 2

6.9 | CuHyc, KOCUHYC U TAHT€HC JIBOMHOTO yria 2

6.10 | Cunyc, KOCUHYC U TaHT'€HC MTOJIOBUHHOTO 2
yriia

6.11 | ®opmyIibl IPUBEICHUS 3

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

6.13 | Ypok 0600111eHNs 1 CUCTEMaTU3allui 3HAHUM 1

6.14 | Konmpoavnas paboma Ne5 1
«Tpueonomempuueckue ghopmynvi»

7 | I'maBa VI. Tpuronomerpuueckue 164 YMeTh HaXOIUTh APKCUHYC, APKKOCUHYC, apKTAHT'€HC

yPaBHEHMS (15+14) | HEHCTBUTEIHHOTO YHUCIIA.

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. [IpuMeHATH CBOMCTBA ApKCUHYCA, aPKKOCUHYCA,
VYpaBHeHue tg X = a. Pemenue apkTanreHca uncina. [[pumeHsTs hopMyIbl Jist
TPUTOHOMETPUYECKUX YPABHECHUM. HAXOXKJECHUSI KOPHEHN ypaBHEHHUI COS X = a, Sih X = a,

7.1 | YpaBHeHue cos X = a 3 tg X = a. YMeThb pelniaTb TPUrOHOMETPUYECKHUE

7.2 | YpaBHeHue sin X = a 3 YPABHEHMS: TMHENHBIE OTHOCUTEIBHO CUHYCA,

7.3 | YpaBHeHue tg X = a 2 KOCHHYCa, TAaHT€HCa yIJIa (Yucia), CBOISIIUECS K

/.4 | Pelienue TpUrOHOMETPUYECKUX YPABHEHUN 3 KBAJ[PaTHBIM H IPYTUM aJreOpandecKum

7.5 | IIpumepsl penreHus npoCTeUmmx 2 YPaBHEHUSIM TIOCIIC 3aMEHbI HEU3BECTHOTO,
TPUTOHOMETPUYECKUX HEPABEHCTB CBOJAIIHUECS K ITPOCTCUIIUM TPUTOHOMCTPHUUCCKUM

7.6 | Ypok 000011eHrs U CHCTEMaTH3aIii 3HaHu! 2 YPaBHCHUAM II0CJIC Pa3IOKCHHUA Ha MHOXUTCIIH.

71 1 Pemate onHOpOIHBIE (TIEPBOM U BTOPOM CTENIEHN )

Komwmponvuas paboma Neb
«Tpueconomempuuecxkue ypagHeHusy

YpaBHCHHMA OTHOCUTCIIBHO CHHYCAa U KOCHHYCAa, a
TAKKC CBOIAIMUCCA K OJHOPOJAHBIM YPAaBHCHUSAM.




Hcnonp30BaTh METOT BCIOMOTATEIBHOIO YIJIA.
[IpuMeHATH METO IPEABAPUTEIIBHON OLIEHKU JIEBOU
Y [IPaBOM YacTeW ypaBHEHHUS. Y METh IIPUMEHATH
HECKOJIBKO METOJI0B MPH PEIICHUH YPABHEHUSI.
Pemate HECH0KHBIE CUCTEMBI TPUTOHOMETPUUECKHUX
ypaBHEHHU. PemaTe TpuroHoMerpryeckue
HEPABEHCTBA C MOMOIIBIO €AMHUYHON OKPYKHOCTH.

IHoBTOpenne kypca aaredopsi 10 kiaacca

CrenenHasi, moka3arenbHas U
norapudmuueckas GpyHkuuu. Pemenue
II0Ka3aTEIIbHBIX, CTEIICHHBIX U
norapu(pMHUUECKUX ypaBHEHUH. Pemenue
ITOKA3aTENIbHBIX, CTENICHHBIX U
Jorapu(pMUYECKHX HEPABEHCTB.
Tpuronomerpuyeckue GopmyJbl.
Tpuronomerpruueckue ToxkaecTBa. Pemenne
TPUTOHOMETPUUECKUX ypaBHEHHI. Pemenue
CUCTEM I0Ka3aTeIbHbIX U Jorapu(pmMuuecKux
ypaBHEHHU. TEKCTOBBIE 3aJa4M HA MPOLICHTHI,
JBHKCHHUE.

A

HUToro uacos

102 4




TemaTnuyeckoe IIIAHMPOBAHME MOAYJIA «AJiredpa U HavYaJja
MaTeMaTH4eCcKoro aHaausa» - 11 kjacc

Ne
Pa3znen KonnyecTBo 4acos e
n/m
[ToBTOpeHue kypca anreOpsl U Hauan aHanu3a 10 kinacca 2
Tpuronomerpruyeckue QpyHKIUN 13
[IpousBoaHas U €€ reOMETPUUECKUI CMBICT 16
[IpumeHeHne npor3BOIHON K UCCAEAOBAHUIO (DYHKIIMIMA 16
HNurerpan 13
DeMeHTbl KOMOMHATOPUKH 10
3HAKOMCTBO C BEPOATHOCTBHIO 7
HTorosoe noBTOpeHue Kypca ajaredpbl M HaYaja aHaiu3a, NoaroroBka k EI'D. 25

Uroro:

102




KanenaapHo - TemaTndeckoe mjiaHupoBanue no ajareope B 10 kiaacce
no yueoHuky Aaumona III.A. u ap., 3 yaca B Heaearo. Beero 102 4.

Ne Tema Kou - OnopHble 3HAHUSA Mara
n/m BO NpoBeJeHus
4acoB
Ilnan | dakr
IloBTOpenne kypca 7 -9 kiacca 6 4
1 |YucnoBele U OYKBEHHBIE BBIPAKEHU. 1 3HaTbh: YucioBble U OyKBEHHbIE BBIPAKEHUS. 3.09
Ynpoueane — BelpakeHHil.  YpaBHeHUs.  CHCTEMBbI
2 |YnpolueHne BbIPaKEHUH 1 ypaBHeHul. HepaBeHcTBa. DnemeHTapHble (QyHKIIHMH. 5.09
3 |VYpaBuenus. Cuctembl ypaBHEHUH 1 7.09
4 [HepaBeHcTBa. 1 10.09
5 [OnemenTtapHbie GYHKIIUU 1 12.09
6 |BxoaHoii KOHTPOJIb 3HAHUIA 1 14.09
I'nasa 1. /leiicTBUTEbHBIE YN CJIA 114
7 |llenble U panoHabHBIC YUCTIA 1 3HATH: TOHSATHE palMOHAJIBLHOIO uucia, 6eckoneunoi| 17.09
JNECATUYHOM MEepUOAMYECKOW Jpo0u;  ompenereHue
8 |leicTBUTEIBHBIC YHCIA 1 KOpPHS II-d CTENEHH, €r0 CBOKWCTBA; CBOKWCTBA CTEIICHU C 19.09




9 |beckoHeuHO yObIBaroIIas reomeTpudeckas|l palMOHAJIBHBIM ITOKA3aTeJIeM; 21.09
[porpeccust yMeThb. TPHUBOJUTH MPUMEPHI, OMNPENECIATh IOHSTHS,
10 |beckoHeuHO yOBbIBaroIas reomeTpuueckasil noAa0upaTh  apryMeHThl, (OpMyIHpOBaTh  BBIBOIBL,| 24.09
porpeccust NPUBOJIUTH JOKA3aTENbCTBA, Pa3BEPHYTO OOOCHOBBIBATH
11 |ApudmeTndeckuii KOpeHb HATypaIbHOU cTereHn |1 CYXKICHU, NPEACTABIATh OeckoHeunyro| 26.09
MEPUOANYECKYI0 ApoOb B BHUJE OOBIKHOBEHHOU IpoOu;
12 |ApudmeTndeckuii KOpeHb HATypaIbHOU cTereHn |1 HAXO/IUTh CyMMY OCCKOHEYHO yosiBaromeii| 28.09
T€OMETPUUYECKOM IPOTPECCHH; BEITIOJTHSTH
13 |CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeleM 1 peoOpasOBaHUs BBIPAKCHHIT, COMCPIKAIMX PAIUKAIIBL, 1.10
- peliaTh MpOCTEHIIINe YpaBHEHHs, COAepKAIIUe KOPHH -
14 |Crenensb ¢ 1eHCTBUTENBHBIM MTOKa3aTEIEM 1 H  CICIeHH; HAXONMTh 3HAYEHHS CTCHCHH ¢ 3.10
15 |Bpruncnenue cTeneHu u apupmMeTuaeckoro KopHs |1 PATHOHAILHBIM HOKASATCICM. 5.10
16 ([[ToBTopenue mo Teme «/lelicTtBurenpHbIC uncnay |1 8.10
17 |[KonTpoJsbHas padora 1o Teme 1 10.10
«JleiCTBUTEIIbHBIC YHUCIIa»
I'naBa 2. CteneHHasi QyHKIUA 124
18 |Crenennast pyHKIuu, €€ CBOMCTBA U rpaduk 1 3HaTh: CBOMcTBa GyHKUMA; cxemy wucciaenoBanus| 12.10
byHKINUM; OmpeeNieHue CTeNeHHOW (DYHKIINH; TOHSATHE
19 |Crenennas pynkimm, e€ cBOWCTBa U rpaduK 1 MPPAIHOHAIEHO YPABHEHHS; 15.10
yMeThb. CTPOUTHb TpauKH CTENECHHbIX (YHKUUN MpHU
20 |BsanmHo obparible QyHKIM 1 Pa3IMYHBIX 3HAYCHUAX TTOKA3ATES; 17.10
21 [PaBHOCHIbHEIC ypaBHeHuA 1 UCCIIeI0BaTh (PYHKIMIO MO cXeMe (OMHUCHIBATh CBOWMCTBA 19.10
GYHKIMHA, HAXOAWTh HAWOOJBIINE W HAWMCHBIINC
22 |PaBHOCUIIbHBIE HEPABEHCTBA 1 SHAYEHHS); 22.10

pemiaTh MpoCTeWlllMe YpaBHEHHs] W  HEPaBEHCTBA




23 |UppauuoHanbHble ypaBHEHUS 1 CTaHJIAPTHBIMHU METOJIaMH; H300paxaTh MHOXecTBo| 24.10
pEUIEHUI HEPABEHCTB C OJIHOM IIEPEMEHHOMU;
24 [MppalnoHanbHbIC YpaBHEHHS 1 NPUBOJUTL  NPUMEPHI, OOOCHOBBIBaTh  CYXKJICHHS, 26.10
G T no0upaTh apryMeHThI, (DOPMYIUPOBATH BHIBOIHI;
MppaiioHatbHbIe HEPABEHCTBA pemarh  panvoHadbHBIE  ypaBHEHHS,  IPUMCHSISA 711
= OpPMyJbl  COKPAIIEHHOTO MHOXEHUS TIpU  HUX
26 |PereHue uppanmoHaIbHBIX YPAaBHEHUN U 1 bopay patt Y p 9.11
YIPOIICHUY;
FCpABCHCTD pemarh HppanroOHAIbHBIC aBHCHHUS, COCTaBJISATH
27 |PemeHue uppanroHaNIbHBIX YPAaBHEHUN U 1 P - 12.11
MaTEMaTUYECKUE MOJICIIA PEAThHBIX CUTYAIIHH;
HEPABEHCTB
TR C 1 JIaBaTh OIIGHKY wuHpopmarmu, ¢dakTaMm, TIporecca, A1l
oBTOpeHHUe 1o TeMe «CterneHHas GyHKITHSDY OTIPEIENATH UX AKTYATHHOCTD. :
29 |KonTpoJsbHas padora mo teme «CTeneHHas 1 16.11
(yHKIMS
I'naBa 3. Iloka3aTenbHas pyHKuus 12 4
30 |[lokazatenbHas GpyHkIus, e€ cBoiicTBa U rpaduk |1 3HATh: OIpejelieHne mnoka3zarenbHoi ¢yHkuun u e€| 19.11
CBOWCTBA; METO/bI PELICHUS MMOKA3aTEIbHbIX YPABHEHUN
31 [[TokasarenpHas PyHKIHA, €€ cBoMcTBA U rpaduk |1 1 HEPABEHCTB M UX CHUCTEM; 21.11
20 1 yMeThb: ONIPEACIIATh 3HAUCHUS TIOKA3aTeIbHON (PYHKITUH 53
OKa3aTC/IbHBIC yPABHCHNA MO 3HAYEHWIO & apryMeHTa MpH pasimIHBIX crocobax| 29-11
3a/1aHus PYHKITUH;
33 [[loka3aTenbHbIE YpaBHEHUS 1 a (ymicuum . 26.11
CTPOUTH Tpauk MmokazareabHOU PyHKIINH;
34 [[Toxa3zaTenbHBIC HEPABESHCTBA 1 HNPOBOJUTD OMHCAHNE CBONCTB (yHKIMM, 28.11
WCIIOJIB30BaTh TpaduK TMOKa3aTEIbHOW (DYHKITUU IS
35 [[TokasaTenpHBIC HEPABESHCTBA 1 pCLICHHSI YPAaBHEHWH W HEPAaBEHCTB rpaduieckuM| 30.11
METO/IOM;
36 [[loxa3zaTenbHBIC yPABHEHHS K HEPABEHCTBA 1 permarh IpOoCTEUIue MoKa3aTelbHble ypaBHeHUs W ux| 3.12




37 [PemeHue cucteM Moka3aTesIbHBIX YPaBHEHUM. 1 CUCTEMBI; 5.12
pemiath  TOKa3aTelbHbIE  YpaBHEHHUSA,  MPUMEHSIS
38 [PemeHue cucteM mokaszaTesIbHBIX HEPABEHCTB. 1 KOMOUHAIUIO HECKOIIbKHX AJTOPHTMOB; 7.12
— peliath MpoCTeiIne MoKa3aTeabHble HEPABEHCTBA U UX
39 [Pemenue nmoka3aTeabHbIX YPAaBHEHUHN U 1 CHCTEMbL, 10.12
HCPaBCHCTB pemarh  IOKa3aTelIbHBIC  HEPABEHCTBA,  MPUMEHSISA
40 [[ToBropenue mo Teme «IlokazarenpHas GyHKIII» (1 KOMOHHALIMIO HECKOJILKUX allTOPHTMOB; 12.12
CaMOCTOATENIbHO MUCKaTh U OTOMPATh HEOOXOAUMYIO IS
perieHus y4eOHbIX 3a]1a4 HH(POPMAILIHIO;
41 |[KonTposabHas padora no teme «llokazarenpHas |1 TIPEIBUACTS BO3SMOJKHBIC [IOCIIEACTBUS CBOMX aeiictemil. | 14.12
byHKIUSDY
I'naBa 4. Jlorapudmuyeckas pyHknus 154
42 |Jlorapudmbl 1 3HATH: MOHSTHE norapudpma, ocHoBHoe| 17.12
Jorapu(MUYECKOe TOXKJIECTBO M CBOMCTBA JIOTapu(PMOB;
43 lorapudmsr 1 dbopmyny mepexoma; ompemenenue morapudmumdeckoii| 19.12
- GyHKUMH, €€ CBOWCTBA; MOHATHE JOrapupMUUECKOro
44 (Ceoiictsa orapugmos 1 ypaBHEHMS W HepaBeHcTBZ, Metomsl  pemerms| 2112
45 |Boramonenie sorapudmos 1 Jorapu(MUUYECKUX YpaBHEHUH; alTOPUTM PEIICHUS 5410
JorapupMUUECKUX HEPABEHCTB;
46 |lecaTnyHble U HATYpaJbHBIE JOrapu(Mbl 1 YMETDL: yCTAHABINBATE  CBASE  MOXKIY  CICHCHBIO M| 94 17
gorapuMoM;  BBIYUCIATH  Jiorapum  ducia 1o
47 |[lecsaTu4yHBIC U HATypATbHBIC JIOTApU(PMBI 1 OTIPE/CIICHUIO; IPUMEHATH CBOWCTBA JIOrapu(MOB; 28.12
BBIPQXKATh JIaHHBIA JorapupM uepe3 IeCATUYHBIA H
48 [lorapubmuueckas pyHKIus, €€ CBOMCTBA U 1 HaTypaJIbHBINH; 14.01
rpaduk MPUMEHSTh OIpeAesieHne JorapupmMudeckoi GyHKImH,
49 [[Toctpoenue rpaduka sorapuGMuIecKon 1 €€ CBOMCTBA B 3aBUCMMOCTH OT OCHOBAHHUS, 16.01
(GyHKIMY. ompenenaTh 3HAYCHHWE (QYHKIUH TIO0  3HAYCHUIO
50 HOI‘apI/I(bMI/I‘IeCKI/Ie ypaBHEHUSI 1 apryMeHTa Ipu pa3IndHbIX crnoco0ax 3aJaHus q)YHKIII/II/I; 18.01




51 [Pemenue norapuMUUYECKUX YpaBHEHHIM. 1 pemath mpocTeiime gorapudpmudeckue ypaBuenus, nx| 21.01
CUCTEMBI;
52 lorapupMudieckue HepaBeHCTBA 1 IIPUMEHATh  pA3JIMYHbIE  METOABl  JUIA  PELICHUs 23.01
Jorapu(pMUUECKUX YpaBHEHHUH; peuiaTb MPOCTEUIINE
53 [Pemenue norapupMuIECKrX HEPABEHCTB. 1 noraprdMIYeCcKIe HepaBEHCTBA. 25.01
54 |Pemenue norapuMUUIECKUX HEPABEHCTB. 1 28.01
55 [[loBTopenue mo Teme «Jlorapupmuueckas 1 30.01
(b yHKITUSDY
56 |KoHTpoJabHasi padoTa 1o Teme 1 1.02
«Jlorapudmuueckast GyHKIHS
I'1aBa S. Tpuronomerpuyeckue GopmyJabl 234
57 |Pamunannas mepa yria 1 3HATH: MOHITHUS CHHYCA, KOCUHYCA, TAHT€HCA, 4.02
KOTaHT€HCa MPOU3BOJILHOTO yTJia; paJIiaHHON MEphI
58 [[I0oBOPOT TOYKH BOKPYT Havaja KOOpAHHAT 1 yIJa; KaK ONpeacisaTh 3HaKU CUHYCa, KOCUHYCa U 6.02
TaHT'€HCa MPOCTOTO apryMEHTa 10 YeTBEPTSIM; OCHOBHBIE
59 [[ToBOpOT TOUKH BOKPYT Hauasia KOOPHHAT 1 TPUTOHOMETPHYECKHUE TOKIECTBA; J0KA3aTEIbCTBO 8.02
60 |Onpenenenue cuHyca, KOCHHyCa M TaHTeHca yria |1 OCHOBHIX TPUTOHOMETPUHCCKUX TOAIECTS; GOPMyIbI 11.02
CHHYCa, KOCHHYCa CYMMBI U Pa3HOCTH ABYX YTJIOB;
61 |Onpenenenue cuHyca, KOCUHYCa U TaHreHca yria (1 (popmytbt BOHHOTO yrila; BBIBOAL (POPMYIT PUBEACHUS; 137
yMeTh: BBIpaKaTh paJHaHHYIO MEPY yIJia B rpaaycax u
62 [3naku cuHyca, KOCMHYyCa M TaHT€HCa yria. 1 Ha000pOT; BEIHCIATE CHHYC, KOCHHYC, TAHICHC M 15.02
KOTaHTEHC YTJIa; UCIOJIb3Ys YHCIOBYIO OKPY>KHOCTb
63 [3aBHMCHMMOCTBH MEXIy CHHYCOM, KOCHHYCOM H 1 OIPENCIIATE CHHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC 18.02
TAHTEHCOM OJHOTO M TOTO XK€ YIIa MIPOU3BOJIBHOTO YTJIa; OMPEIETSATh 3HAKU CUHYCA,
64 [3aBMCUMOCTBL MEXKIY CUHYCOM, KOCUHYCOM U 1 KOCHHYCa, TAHICHCA, KOTAHI'CHCA 110 ICTBCPTM, 20.02

TAHI'CHCOM OAHOI'O W TOI'O KC yIJId.

BBITIOJIHATH MPE0o0pa30BaHUe MPOCTHIX




65

TpHFOHOMeTpI/I‘IGCKI/IG TOXIOCCTBA.

66

TpHFOHOMeTpI/I‘IGCKI/IG TOXIOCCTBA.

67

CI/IHYC, KOCHUHYC U TAHI'CHC YTJIOB O K -Q.

68

CI/IHYC, KOCHHYC U TAHI'CHC YIJIOB O U -Q.

69

DopMYIIbI CIIOKEHUS

70

DopMYIIbI CIIOKEHUS

71

CI/IHYC, KOCHHYC U TAHI'CHC ﬂBOﬁHOFO yIiia

72

CuHyc, KOCUHYC Y TAHT€HC ABOMHOTO yTJIa.

73

CI/IHYC, KOCHHYC K TAHI'CHC ITOJIOBHMHHOI'O YyI'JIa

74

DopMyIIbl IPUBUICHUSA

75

DopMyIIbl IPUBUICHUSA

76

CyMMa 1 pa3HOCTb CUHYCOB.

77

CyMMa 1 pa3HOCTh KOCUHYCOB.

/8

[loBTOpeHue no reMe «OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYITBD)

79

KontpoabHasi padora 1o temMe « OCHOBHbBIE
TPUTOHOMETPUUECKHE (OPMYITBD»

TPUTOHOMETPUYECKUX BBIPAXKECHUI; YIIPOIIATh
BBIPAKEHUA C MPUMEHEHUEM TPUTOHOMETPHUUECKUX
dhopmyIT; OOBACHATH U3YUEHHBIC MTOJOKECHHS Ha
CaMOCTOSITETIbHO NTOJA0OPAaHHBIX KOHKPETHBIX TPUMEPax;
paboTaTh ¢ yueOHUKOM, OTOUPATh U CTPYKTYPUPOBATh
MaTepUa; MOJb30BATHCS SHIUKIONEAUEH, CIIPABOYHOM
JUTEPATYPO; IPEABUIECTH BO3MOMXHBIE IMOCIICICTBUS
CBOMX JEHCTBHUIL.

22.02

25.02

217.02

1.03

4.03

6.03

11.03

13.03

15.03

18.03

20.03

22.03

3.04

5.04

8.04




I'naBa 6. Tpuronomerpuyeckue ypaBHeHUs 16 4

80 |YpaBHeHue COSX =a 1
81 |Pemienue ypaBHeHU# BUaa COSX = a 1
82 |YpaBHeHue sin X =a 1
83 |[Pemienue ypaBHeHHH BUaa SIN X = a 1
84 |Peurenue ypaBHeHH# Buaa COSX =a, SinX =a 1
85 |YpaBHenue tgx =a 1
86 |Pemenue ypaBHeHui Buaa tgx =a 1
87 |Pemenue ypaBHeHui Buaa tgx =a 1
88 |TpuroHomerpuyeckue ypaBHEHUs, CBOAAIIMECS K (1
KBaJIPATHBIM.
89 |[VpaBHenue asinx+bcosx=c 1
90 |PemieHue TPUrOHOMETPUUYECKUX YPABHEHUI. 1
91 |PemieHue TPUrOHOMETPUUYECKUX YPABHEHHH . 1
92 [[Tpumepsl pelieHus MPOCTEUIINUX 1
TPUTOHOMETPUUYECKUX HEPABEHCTB
93 [[Ipumepsl pelieHus MPOCTEUIINX 1

TPUTOHOMCTPHUUCCKUX HCPABCHCTB

3HATh: ONPEJEICHNE aPKKOCUHYCa, apKCHUHYCa,
apKTaHreHca v (popmyIbl A pelIeHUs! IPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHUI; METO/IbI PEILICHUS
TPUTOHOMETPHUUECKUX YPABHEHUM;

yMeThb: pelaTh IpOCTEHIINE TPUTOHOMETPUUECKUE
ypaBHEHUS 1O popMyIiaM; periaTh KBaJpaTHbIE
ypaBHEHUSI OTHOCUTEIBHO Sin, cos, tg U ctg;

OINPEAENATh OJHOPOAHBIE YPABHEHUS NIEPBOM U BTOPOU
CTENIEHU U pelIaTh UX 10 aITOPUTMY, CBOJS K
KBaJJpaTHOMY; IPUMEHSATh METOJ| BBEJICHUSI HOBOI
NIEPEMEHHOM, METOJ Pa3JIOKEHUS HA MHOYKUTEIH PH
PELIEHNH TPUTOHOMETPUYECKUX YPaBHEHUI;
apryMEHTUPOBAHO OTBEYATh HA IIOCTABJIEHHBIE BOIIPOCHI;
OCMBICTTUBATh OIIMOKHU U YCTPAHATh UX; CAMOCTOSITEIBHO
UCKaTh U OTOMPATh HEOOXOAUMYIO JJIs1 PEIICHUS
y4eOHBIX 3a/1a4 UH(POPMAITHUIO.

10.04

12.04

15.04

17.04

19.04

22.04

24.04

26.04

29.04

3.05

6.05

8.05

10.05

13.05




94 ([[ToBTOpenue no Teme « TpUroHOMeTprUIeCKue 1 15.05
YpaBHEHUS
95 |KonTpoabHasi padoTa 1o Teme 1 17.05
« TpUTOHOMETPUYECKUE YPABHCHHUS
HTorosoe nopropenne Kypca ajaredpbl 1 Hayajaa anaausa 10 kiaacca 74
96 |Crenennas, nmokazatenbHas u Jorapudmudeckas |1 3Hamy: 3HAaUCHHE MaTeMaThudeckoit Hayku Jiuis pemenus | 20.05
(yHKImMH. 3aJa4, BO3HUKAIOIIKNX B TECOPUHU U HA IIPAKTUKE; IIUPOTY
97 |PemreHue mMoka3aTeIbHBIX, CTEIICHHBIX U 1 1 B TO 7K€ BPeMsl OPAHHYEHHOCTD [IPHMEHEHHS 22.05
rapuMUIecKuX ypaBHEHUN
lorapiMUECKHX ypaBHe MaTEeMaTHYECKUX METOJIOB K aHAJU3y U UCCIIEIOBAHUIO
98 |PemreHue moka3aTeIbHBIX, CTEIICHHBIX U 1 . 24.05
MIPOIIECCOB U SIBJICHUI B MPUPOJIE U OOIIECTBE; 3HAUCHHE
lTorapuMUYECKUX HEPABEHCTB 2
MPAKTUKU ¥ BOIIPOCOB, BOSHUKAIOUINX B CAMOM
99 [Tpuronomerpuueckue GoOpMyIIbL. 1 P p ’ m 27.05
TpPUrOHOMETPHHUECKHE TOKIECTBA MaTeMaTuke /st GOPMHUPOBAHUS U PA3BUTHS
MaTeMaTU4YeCKON HAYyKW; UCTOPUIO Pa3BUTHS MTOHSATHUS
100 [Pemmenre TPUTOHOMETPUUYECKUX YPABHEHHIA. 1 YKCIIA, CO3JaHUsI MAaTEMaTHYECKOIO aHaJIu3a, 29.05
5 BO3HUKHOBEHUS U PA3BUTHSI T€OMETPUH;
101 |Pemienue cucTeM MoKa3aTelbHbIX U 1 . 30.05
N YHHUBEPCAJIbHBINA XapaKTep 3aKOHOB JIOTHUKH
JorapuMHUECKUX YpaBHEHHI. .
MaTEeMaTHUECKUX PACCYKICHUH, UX MPUMEHUMOCTD BO
102 [TekcToBbIE 3aa4M HA IPOIIEHTHI. TEeKCTOBEIE 1 . 31.05
A — BCEX 00JIACTSAX YEIOBEUYECKOU e TENBHOCTH;
BEPOATHOCTHBIN XapakTep Pa3IMuHBIX MPOIECCOB
OKPY>KaIOILIEr0 MUPA; yMems: PellaTh palliOHAIbHEIE,
MOKa3aTeNIbHbIE U JIOTapU(PMUUECKUE YPABHEHUS U
HEPaBEHCTBA, MIPOCTEUIITNE UPPAITMOHATHHBIC U
TPUTOHOMETPHUUYECKUE YPABHEHUS, X CUCTEMBI;
COCTaBIISITh YPAaBHEHHS ¥ HEPABEHCTBA 110 YCIOBHIO
3aJlayy; UCIOJIb30BATh JJIsl MPUOJIMKEHHOTO PEIICHUS




YPaBHEHUI U HEPABEHCTB IpauuecKuil METON;
n300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOKECTBA
pelIeHN MPOCTENIINX YPABHEHNN U UX CHUCTEM;
UCIIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B
IIPAKTUYECKOM JEATEIBHOCTU U JJIS1 TOBCEIHEBHOM
YKU3HH; pelaTh IpoCcTeNIne KOMOMHATOPHBIE 3aa4H
METOJIOM Iepedopa, a TAKXKE C UCIIOJIb30BaHUEM
U3BECTHBIX (DOPMYII; BBIYUCIIATH B IPOCTEHIINX CITydasx
BEPOATHOCTH COOBITHI Ha OCHOBE MOJCUETA YKCIa
MCXOJIOB; aHAJIN3a PEAJIbHBIX YUCIIOBBIX JAaHHBIX,
MPEICTABICHHBIX B BUJE AUarpamm, rpa)ukoB; aHaIN3a
MH(pOpMAIUU CTATUCTHYECKOTO XapakTepa. MOCTPOCHUS
Y UCCIIEOBAHUS IPOCTEUIINX MATEMATUYECKUX
MOJIEJIEHN PEIIaTh PALMOHAIBHBIE, [I0KA3ATEIIbHBIE U
JorapuMuuecKkre ypaBHEHUsI U HEPABEHCTBA,
IIPOCTENIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKHUE
YPaBHEHMS, UX CUCTEMBI; COCTABIIATh YPABHEHUS U
HEPABEHCTBA [0 YCIOBUIO 3a7a4M; MCIOJIb30BATH IS
MPUOJIMKEHHOTO PELICHUs] YPAaBHEHUN U HEPABEHCTB
rpaduyueckuil MeTo1; n300pakaTh Ha KOOPAUHATHOU
IJIOCKOCTH MHOKECTBA PEIIEHUN NPOCTENIINX
YPaBHEHUU U UX CUCTEM.




KanengapHo - TemaTndeckoe mjiaHupoBanue mo ajareope B 11 kiacce

no yueoOHuky Aaumona III.A. u ap., 3 yaca B Heaes10. Becero 102u.

Ne Tema KoJu-Bo OnopHble 3HAHNUSA Mara
4acoB
miaH | gakr
IHoBTOpenue kypca 10 kiiacca — 24
1 1
2 1
I'maBa 7. Tpuronomerpuuyeckue pynkuuu -134
3-4 | O6GnacTh ONpeACIICHNUS] © MHOYKECTBO 2 3nath: UTo sABIIsETCS 00JIACTHIO ONIPEACIICHMUSI,
3HAYEHUN TPUTOHOMETPUUECKUX MHOECTBOM 3HAUYCHHUIN QyHKIMUM y=sinX, y=COSX, y= tgX.
byHKIUi
5-6 | UeTHOCTH, HEUETHOCTH, IEPUOTUIHOCTH 2 3narTe: OnpezaeneHue nepuoaNUecKon (hyHKIUN
TPUTOHOMETPUUECKUX (PYHKIUH
7-8 | CBoiicTBa ()yHKLIUU Y=COSX U €€ Tpauk 2 3HaTh: CBoiicTBa PYHKIIMN Y=COSX
Ymerb: Ctpouth rpaduk QyHKIHH y=COSX, ONIPEICTISAThH
CBOMCTBA (PYHKITUU TIO TpauKy
9- | CpoiicTBa QyHKIIMU y=sinxX U ee rpadux 2 3naTh: CBoiicTBa PyHKIIMHU y=SInx




10

Ymerb: Ctpouth rpaduk PyHKIMHM y=SINX ONPEIACNATH
CBOMCTBa (PYHKIIMU 110 TpaduKy

11- | CpoiicTBa PyHKIIMU y= tgX U ee rpaduk 2 3uarp: CBoiicTBa PyHKIIUU y= tgX
12
Ymerb: Ctpouth rpaduk QyHKIUHN y= tgX, ONPeaesITh
CBOMCTBa (PYHKIIUU MO TpaduKy
13 | O6patHbIE TPUTOHOMETPUUECKHE 1 3HATH: MOHATUE OOPATHBIX TPUTOHOMETPUUYECKUX
byHKITUN byHKIMH
14 | IloBTOpEHUE 11O TEME 1
«Tpuronomerpudeckue QyHKIIHI
15 | KonrpoabHas padoTa mo reme 1
«Tpuronomerpuveckue pyHKIum?»
I'nasa 8. Ilpou3BogHasi u eé reomeTpuUYeCcKuii cMbICT - 164
16- | [IpousBogHas 2 3uatk: [lonsTHe MpOon3BOIHON PYHKIIHH,
17 F€OMETPUYECKUN CMBICII IPOU3BOJHOM.
YMeThb: HaXOUTh TPOU3BOTHBIC (DYHKITHIMA
18- | IlpousBonaHas cTeneHHoN QyHKIUU 2 3HaTh: @opMyIbl IPOU3BOIHON CTETIEHHON (QYHKINU
19 (xP)'=px"" u ((kx + b))’ =pk(xx + b)"*

Ymersn: Ucnonb3oBaTh GOpMyIIbl IPU HAXOXKIECHUU
IIPOU3BOJIHOM; HAXOAWTH 3HAYCHUE ITPOU3BOIHOMN




(GYHKIMM B TOUKE.

20- | IIpaBuna nuddepeHirpoBanus 3uare: [IpaBuna nuddepeHurpoBaHusi CyMMBI,

23 IPOU3BEJICHUS U YACTHOTO 2-X (YHKIMi, BHIHECEHUS
HOCTOSTHHOT'O MHOYHUTEJIS 32 3HAK IPOU3BOAHOMN
Ymern: [IpumensaTs npasuna audpepeHuupoBaHus

24- | TIpon3BOAHBIE HEKOTOPBIX JIEMEHTAPHBIX 3HaTh: Tabnuiy npon3BOJHBIX HEKOTOPBIX

26 | hbyHKIMiA AJIEMEHTapPHBIX (QYHKIUH
Ymern: Ucnonb3oBaTh (GOpMYIIbI IPU BBIIOJIHEHUN
yIOpaKHEHUI

27- | 'eomeTprueckuii CMBICT TIPONU3BOAHON 3HaTh: [ €OMETPUUYECKHI CMBICII TPOU3BOIHOM,

29 yYpaBHEHHE KacaTeJIbHON
Ymerh: 3anuchiBaTh YpaBHEHUE KAacaTENbHOU K rpaduky
bynkuuu f(x) B TOUKE X

30 | [ToBropenue no teme «IIponsBoaHas u ee

T€OMETPUUYECKHUI CMBICIT
31 | KouTpoabHasi padoTa no reme

«IIpou3sBoaHas U €€ reoMeTpUIECKUH
CMBICJ/D>




I'naBa 9. IlpuMeHeHHe MPOU3BOJIHOM K UCCJIETOBAHUIO PYHKIMM -164

32- | Bo3pacranue u yObiBaHH€E (PYHKIIUU 3 3uare: Onpezenenue Bo3pacTaronieil (yobIBaroIei)

33 GYHKIMH, TPOMEKYTKA MOHOTOHHOCTH
Ymerts: 1o rpaduky GyHKINUU BBISBISATH TPOMEKYTKU
BO3pacTaHus , yObIBAHUS, HAXOJIUTh HHTEPBAJIbI
MOHOTOHHOCTH (DYHKIIMH

34- | DxcTpemMyMbl (HYHKIIHMA 3 3uath: OnpezaeneHue ToOYeK MaKCUMyMa 1 MUHUMYyMa,

36 CTaIlMOHAPHBIX, KPUTHUECKUX TOUYEK, HEOOXOIUMBIE U
JIOCTaTOYHbIE YCIOBUS HKCTPEMyMa
Ymern: [IpuMeHITh HECOOXOAUMBIEC U JOCTATOYHBIE
YCJIOBUS DKCTpEMyMa JIJIsl HAXOXKICHUS TOYEK IKCTpEMyMa
byHKIIMHN

37- | [IpumeneHue Mpou3BOAHON K 3 3HaTh:

39 | moctpoenuto rpadukoB GpyHKINN
Ymerb: CtpouTth rpaduk QyHKIHH C TOMOIIBIO
MIPOU3BOAHOMN

40- | Haubonbiliee 1 HaMMEHbIIIEE 3HAUCHUS 3 3HaTh:

42 | pyHKIIMUN
Ymernb: Haxoauts HanOoJIbIlIee, HAMMEHBIIIEE 3HAUCHUE
byHKITUN

43- | Beimykiiocts rpaduka GyHKIIUH, TOYKH 2 3nath: [loHsTHE BBITYKIIOCTH Tpaduka PyHKIIUN, TOUKH




44 | meperuda. neperuoda.
Ymersb: [IpuMeHsATh 3TH MOHATHUS TP MMOCTPOSHUU
rpaduka 1 ucclieJOBaHUU (PYHKIIUN
46 | [ToBropenue no teme «IIpumenenue 1
MIPOM3BOJIHOM K UCCIIEIOBAHUIO
b yHKII
47 | KonTpoJbHasi paboTa mo TemMe « 1
IIpumeHeHue NpOU3BOIHOM K
HUCCJICJOBAHUIO (DYHKIMID)
I'nmasa 10. Unrerpay - 134
48- | IlepBooOpa3zHas 2 3nartb: OnpezeneHne neproodpazHoi
49 Ymern:
50- | [IpaBuna HaXO0XACHUS IEPBOOOPA3HOM 3 3uatsk: [IpaBuna HaX0XKACHUS IEPBOOOPAZHBIX
52 Ywmers: [IpuMensaTs Tabnuily nepBooOpa3HbIX
53- .. 3 3natb: ®opmyny Herorona-Jleitonura
[Tnomans KPUBOTMHEWHON TPATICIIUH H
WHTETpas .
55 Ywmers: [Ipumensts hopmyny HetoTona-Jleitbuuna,




M300paXkaTh KPUBOJIUHEUHYIO TPAMEIIHIO

56- 2 3uarth: Tabnuiy nepBooOpa3HbIX
57 | BRIMHC/ICHUC HHTCTPAIIOB. Ymets: [IpumensaTs TabmuIry mepBooOpa3HbIX IS
BBIYMCIICHUS TPOCTEUIINX NHTETPAJIOB
58 1 3naTh: Tabnuiry nepBooOpa3HbIX
Brrurcnenue ninonjaaei ¢ moMoIbro
WHTETPAJIOB Ymern: [IpuMeHsTh Tabauily NepBOOOPa3HBIX AJIS
BBIYUCJICHUS TPOCTEUIIINX UHTETPAJIOB
59 | IloBTrOpenue no reme «MHTErpan» 1
60 KﬁHTpOJILHaS[ paooTa 1o TeMe 1
«HuTerpan»
I'masa 11. JneMeHTbI KOMOMHATOPUKH - 104
61 | KOMOMHATOPHBIC 3a/1a9H 1 3HaTh: [IOHATHE KOMOMHATOPHBIX 33039
Ymers:
62 | 1lepeCcTaHOBKH 1 3narb: OnpejeneHue NepecTaHoOBKN
Ywmers: [Ipumensts hopmyty
63- | Pa3MEIICHIA 2 3HaTh: UIpe/ielicHue pa3MellieHus 1
64 dbopMyIty pa3zMenieHus

Ymern: [Ipumensats popmyny pazMenieHus




65- | LOUCTaHUA U UX CBOUCTBA 2 3nare: OnpeseneHne codeTaHus U UX CBOMCTBA
66
Ywmers: [Ipumensts hopmyty
67- 2 3HaTb: bunoMmuansayto popmyny HeioToHa
bunomuansnas ¢popmyna HeroToHa
68 Ymern: [Ipumensats popmyty
69 | LIOBTOPEHHE 10 TEME «JJICMEHTHI 1
KOMOMHATOPUKI
70 | KQHTPOJLHAs PapoTa 110 TEME 1
«JIeMeHTbl KOMOMHATOPUKI
I'naBa 12. 3HaKOMCTBO € BEPOSATHOCTHIO - 74
71- | BEPOATHOCTL COOBITHA 2 3uarh: OnpeneneHue BEPOITHOCTU COOBITHS, (hOpMYITy
72 Ywmers: [Ipumensats popMyity
73 | LJIOKCHIC BEPOSTHOCTCH 1 3uars: [IpaBuna HaX0XkKJIEHHS
Ywmers: [Ipumensats hopmyy
74 | SEPOATHOCTE IIPOTHBOIONOMKHOTO €O 1 3nare: Onpenencaue [IpaBuna HaXOXICHHS
Ywmers: [Ipumensats hopmyty
Y CIIoBHAS BECPOATHOCTD 1 3uarb: OnpeeneHue yCI0BHON BEPOSATHOCTH
75
Ywmers: [Ipumensats hopmyty
BEpOATHOCTL 1JPOW3BEACHUS HC3aBHU- .
76 | CuMbIx COOBITHI 1 3nare:




Ywmers: [Ipumensts hopmyy

77

KOHTpOJLHas paooTa 0 TeMe

«BepossTHOCTB)
IloBTOpEeHMe. 254
78- | IToBropenue: YNCJIA. YMeTh BBINONHATH apUPMETHUECKUE ACUCTBUS, COUETas
79 YCTHBIE ¥ IUCbMEHHBIE PUEMBI; BBITIOTHATH YCTHBIC U
NUCHbMEHHBIE IPUEMBI C YUCIIaMU
80- | Anrebpandeckue BBIpaKECHUS. YMeTh BHITOJIHATH BBIYUCICHUS aIreOpanvecKux
82 BBIpAKEHUN
83 | Crenennast pyHKIHS YMeThb onpeaensaTs 3HaueHne QyHKIUU 110 3HAYECHUIO
apryMeHTa
84 | Jlorapubmuueckast GyHKIUs
85 | TpuronomeTrpuueckue QPyHKIUH.
86 Ymersb pemaTth panroHaIbHBIC, TOKA3aTeNIbHbIE,
_ JorapupMuyecKre, TPUrOHOMETPUUYECKIE YPaBHEHUS U
87 | Pemenue noka3aTeiabHbIX YpaBHEHUN
HEPaBEHCTBA
88 | Pemenune mokas3aTelibHBIX HEPABEHCTB
89 | Pemrenue norapuMuyeckux ypaBHEHH




90

Pemenue norapupmMuyeckux HEPaBEHCTB

91 | Pemenue TpUTOHOMETPUUECKUX
ypaBHEHUH U HEPABEHCTB
92- | [IpousBoanas. [Ipumenenue YMeThb BBIUUCIATH TPOU3BOIHbBIC, IPUMEHSIS TIPaBUIIa
94 | mpousBoAHOMU BBIYHCJICHUS] IPOU3BOIHBIX, UCIIOJIb3YS CIIPABOYHbBIC
MaTepHuabl
95 | BeruucieHue HHTETPAIOB YMeTh HaxXOAUTh IUIOIIA/Ib KPUBOJIMHENHOW TpaNEUN
96 | Beruncienwue miomaan KpUBOJIMHEHHOM
Tpanenuu
97- | Pemenne TEKCTOBBIX 3a1a4 YMeThb peniaTh TEKCTOBBIE 3aa9H
100
101 | UtoroBas KOHTpoOJIbHAs paboTa

102




O0s13aTeIbHBIM MUHUMYM COJIEPKaHUs 00pa30BaTeILHOM 00J1acTH «AJiredpa M Ha4YaJIa MATEMATHYECKOr0 aHAJIN32»

Kopens crenenn n.

CremneHb ¢ palmOHAILHBIM TTOKA3aTEeIIEM.

Jlorapudm.

Cunyc, KocuHyc, TaHTeHc, KoTanreHc. [Iporpeccun.

OO61ume npueMsl perieHus: ypaBHeHui. Pemenne ypaBHenuid. CucteMbl ypaBHEHUH € IByMs IepeMeHHbIMU. HepaBeHcTBa
C OHOM IIEPEMEHHOU.

O6nactb onpeneneHus: GyHKIIUH.

OO6mactb 3HaUeHU QPYHKIUY.

[Tepuoguunocts. YeTHOCTH (HeueTHOCTD). Bo3pacTanue (yObiBaHue).
OkcTpemyMbl. Hanbosmbiiee (HauMeHbllee) 3HaueHue.

I'paduku byHKIIMIA.

[TpowusBoaHasl.

HccnenoBanue GyHKIIMN C TTOMOIIBIO IIPOU3BOTHOM.
[TepBooOpaznas. Uurterpai.

[Lomane KpUBOJIMHENHOM TpaICIUH.

Craructuueckas 00paboTKa JaHHBIX.

Pemienre KOMOMHATOPHBIX 3a7a4.

CrnyyaitHble COOBITHS U UX BEPOSITHOCTH.

YpoBeHb 00513aTeJIbHOM MOATOTOBKHU 00y4a0uierocst
YMers:

® OMNpeAesATh 3HaYeHHe (PYHKINU MO 3HAUEHUIO apTyMEHTa MPH Pa3INyHbIX COCc00ax 3adaHus PYHKINU;
® CTPOUTH rPaQUKU U3yUYEHHBIX (YHKIIHII;



OMKCHIBATH MO TpaUKy U B MPOCTEHIINX CiIydasx Mo Gopmysie moBeACHUE U CBOMCTBA PYHKIIUNA, HAXOUTh 1O rpaduKy
(GbyHKIMKM HaUOOJIbIIIME U HAUMEHbIIINE 3HAUYCHHUS,

BBITIOJIHATH apu(MeTUUECKHe IEUCTBUSI, COUEeTasi YCTHBIE U MHUCbMEHHBIE PUEMBI, IPUMEHEHHUE BHIYUCITUTEIbHbBIX
YCTPOMCTB; HAXOIUTH 3HAUCHHSI KOPHS HATYPAJIbHOM CTENEHH, CTENIEHH C pallMOHAIBHBIM MIOKa3aTeseM, Jorapudma,
UCIIOJIB3YS MPU HEOOXOJUMOCTH BBIUMCIUTENBHBIE YCTPOMCTBA; MOIH30BATHCS OLCHKON U MPUKUAKON MPH MPAKTUIECKIX
pacuerax;

MIPOBOJIUTH MO U3BECTHBIM (hOpPMYJIaM U IIpaBUIIaM MPeoOpa30oBaHusl OYKBEHHBIX BBIPAKEHH, BKIIOYAIOLIUX CTETICHH,
paauKaibl, Jorapu(Mbl U TPUTOHOMETPUUECKUE QYHKIIUU;

BBIUUCIISATh 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHU, OCYIIECTBIISASI HEOOXOIUMBIE MTOICTAHOBKU U IPe0Opa30BaHus;
BBIYMCIIATH POU3BOIHBIE U IEPBOOOPA3HBIE JIEMEHTAPHBIX (PYHKIIUI, HCIIOIB3YS CIPABOYHbIE MAaTEPHUAIIBI;

MCCJIEI0BATh B MPOCTEHIINX Cay4yasx GyHKIHUNA HA MOHOTOHHOCTb, HAXOJAUTh HAUOOJbIINE 3HAYeHUS! (PYHKUIUNA, CTPOUTD
rpa¥Ky MHOTOWIEHOB U MPOCTEHIINX pallMOHAIBHBIX (YHKIMI ¢ HCIIOJIb30BaHUEM afapaTa MaTeMaTHYECKOr0 aHaIn3a;
pelaTh palloHaIbHbIE, T0OKa3aTeIbHbIE U JIOTapU(PMUUECKHE YPAaBHEHUS U HEPABEHCTBA, IPOCTEHIINE UppalliOHATbHbIE
Y TPUTOHOMETPHUUYECKUE YPABHEHUS, UX CUCTEMBI.

YpoBeHb BO3MOKHOM MOATOTOBKH 00y4a01erocs

pemiaTh ypaBHEHUS, TPOCTEHUIIINE CUCTEMbI YPaBHEHUM, UCTIOJIb3YS CBOMCTBA (DYHKIIUN U UX TpaduKoOB;

BBIYMCIIATH IUIOIIA/IA C UCIIOJIB30BAaHUEM NIEPBOOOPA3HOM;

MCIIOJIb30BATh AJI MPUOIMKEHHOTO PEIlIeHNs] YPaBHEHUN U HEPaBEHCTB rpauyecKuii METO;

M300pakaTh Ha KOOPAMHATHOMN TNIOCKOCTH MHOYKECTBA PEIICHUN MTPOCTEUININX YPABHEHUM U UX CHCTEM.

CTPOUTH TpauKy N3YICHHBIX (DYHKIIHIA;

OMKCHIBATH 1O Tpaduky U 1o Gopmysie NOoBeJACHHE U CBOWCTBA PYHKIUHN, HAXOAUTH MO rpa@uKy GyHKIHUNA HauOoJIbIINE U
HaVMEHbIIIME 3HAUYCHUS,

HCII0JIb30BATH IlpHOﬁpeTeHHbIe 3HAHUA U YMCHHUA B npaKanecxoﬁ JeSITeJIbHOCTH U NMOBCETHEBHOM KU3HHU J1JIf1:



® [IPAaKTUYECKHUX PacueToB Mo ¢popMyiam, BKIoUas GOpMyJibl, CoOAEpKaIIUE CTENeHH, PAAUKabl, JoTaprudMbl U
TPUTOHOMETpHUUECKUE QYHKIIUU, UCTIOJIb3YS MPU HEOOXOAMMOCTH CIIPABOYHBIE MAaTEPUAIbl U POCTEHIIIHE
BBIYMCIIUTEIBHBIE YCTPOKCTBA.

® OMUCaHUs C TOMOIIBIO PYHKIMIA Pa3IMYHBIX 3aBUCUMOCTEH, IPECTaBICHUS UX TpaQUuecKu, HHTepIpeTaluy rpaduKoB;

® pCIICHUS MPUKIATHBIX 33/1a4, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKUX U (PU3NYECKUX, HA HAMOONbIINE U HAUMEHBIINE
3HAYEHHUsI, Ha HAXOKJCHUE CKOPOCTH U YCKOPEHHSI,;

® [IOCTPOEHUS U UCCIIENOBAHMS MPOCTEHIIINX MaTEMATHYECKUX MOJECIICH.
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