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HHOACHUTEJIBHAA 3AIIUCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTH4eCKOrO aHAJINU3a» SBJSETCS OAHUM M3 Hauboliee 3HAYMMBbIX B MPO-
rpamMMe CTapIieil MKOJIbI, TOCKOJIBKY, C OJJHON CTOPOHBI, OH 00ECTIeYNBAET HHCTPYMEHTAIBbHYIO 0a3y A nu3y-
YEeHHsI BCEX €CTECTBEHHOHAYUHBIX KYPCOB, a C IPYroil CTOPOHBI, ((OPMUPYET JOTHYECKOE U aOCTPAKTHOE MBIIII-
JICHHE y4alluXcs Ha YPOBHE, HEOOXOAUMOM I OCBOCHUSI MHPOPMATUKHU, OOIIECTBO3HAHUS, HICTOPUH, CIIOBEC-
HOCTH U JAPYTUX TUCHUIUIMH. B paMkax JaHHOTO Kypca ydalluecs OBJIaJIEBAlOT YHUBEPCAIbHBIM SI3bIKOM CO-
BPEMEHHOW HayKH, KOTOpasi OpPMYJIMPYET CBOM TOCTHIKECHUS B MATEMaTHYECKOU (opme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOrO aHallM3a 3aKJIaJbIBa€T OCHOBY JJIs YCIIEIIHOT'O OBJIQJCHUS 3a-
KOHaMH (PM3HKH, XUMUH, OMOJIOTHH, TOHUMAHUSA OCHOBHBIX T€HIACHINHA Pa3BUTH SKOHOMHUKHU M 0OLIECTBEHHON
KHU3HU, MMO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO
MCTOJIB30BaTh WX JJIS JajbHEHIIero o0pa3oBaHus M B MMOBCETHEBHOM XHU3HH. B Toxe BpeMmsi oBiajgeHue aod-
CTPAaKTHBIMHU U JIOTMYECKU CTPOTMMH KOHCTPYKIMSAMH alreOpbl U MaTeMaTHYEeCKOIO aHaln3a Pa3BUBACT yMe-
HUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH, JIOKA3bIBATh YTBEP)KICHHS C MIOMOUIBIO MHIIYK-
MU U PacCcyXaaTh IEeAYKTHUBHO, UCIOJIb30BaTh 0000IEHNE U KOHKPETU3all1I0, a0CTparupoBaHUE U aHAJIOTHIO,
(bopMHpyeT KpeaTUBHOE ¥ KPUTHIECKOE MBILIUICHHE.

B xonme uzyuenus kypca «Anredpa v Hadajza MaTeMaTUYECKOTO aHAINM32» yYalUecs MONy4aloT HOBBIM
OTIBIT PEHICHUS MPUKIATHBIX 33]ad, CAMOCTOSATEIIEHOTO MOCTPOSHHSI MAaTEMAaTHUECKUX MOJIENICH peabHbIX CH-
Tyaluii, THTEPIPETAlUN MOTYYCHHBIX PEIICHUH, 3HAKOMSTCS C MPUMEPAMU MATeMAaTUYECKUX 3aKOHOMEpPHO-
CTel B IPUPO/IC, HAYKE U UCKYCCTBE, C BBIJAIOMIMMHUCST MAaTEMAaTUYECKIMH OTKPBITUSMH U UX aBTOPAMHU.

Kypc o6nanaer 3HauuTENbHBIM BOCIUTATEIbHBIM MMOTEHIINAIOM, KOTOPBIN peain3yercs: KaKk uepes yueo-
HBIA MaTepuai, CroCOOCTBYIOUIHMH (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U uepe3 cnenuduky yueo-
HOM JIeATeNbHOCTH, TpeOyrolIel MpOJOHKUTETFHON KOHIIEHTPAIMU BHUMAHHUS, CAMOCTOSITEILHOCTH, aKKypaT-
HOCTH M OTBETCTBEHHOCTH 32 MIOJYYCHHBINH PE3yIbTaT.

B ocHoBe mMeroauku oOyueHus anrebpe M HayalaM MaTeMaTHYE€CKOTO aHAIHM3a JISKUT AeATeIbHOCTHBIN
MIPUHLIMIT O0Yy4EHUS.

B cTpykType kypca «Anrebpa u Havyajga MaTeMaTUYECKOTO aHAIM3a» MOKHO BBIICIUTDH CIEIYIOIINUE CO-
Jep KaTeIbHO-MeTOquecKue TMHUM: «Hucna u BerauciaeHus», «OyHKIuH U rpadukny, «YpaBHEHUS U Hepa-
BeHCTBa», «Hauama maTemarnueckoro anamuzay, «MHOXeCTBa M JIOTHKa». Bce OCHOBHBIE COJiep)KaTeiabHO-
METOAMYECKHUE JIMHUH M3YYalOTCsl Ha TIPOTSHKEHUN JBYX JIET O0OyYeHHS B CTAPIIEH IIKOJIE, ECTECTBEHHO JOMOJ-
HSS IpYT Jpyra M MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMM U pazjesnaMu. MOXKHO C YBEPEHHOCTBIO CKa3aTh,
YTO TaHHBIN KypC SBIISIETCSI HHTETPATUBHBIM, TIOCKOJIbKY 00beTUHSIET B ce0e cojiepKaHne HECKOIBKIX MaTeMa-
TUYECKUX TUCIUIUINH, TAKUX Kak aiaredpa, TPUTOHOMETPHS, MATEMAaTUYECKUN aHallUu3, TEOPUS MHOXKECTB, Ma-
TeMaTthdeckas JIoruka u zip. [1o Mepe Toro, Kak yJaniuecs OBJIaeBalOT BCE Ooiee MIMPOKUM MaTeMaTHIECKUM
anmnapaTroM, y HUX IOCII€0BaTeNbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHUE CTPOUTh MaTEeMaTUYECKYIO
MOJIENTb pEATbHOW CUTYalluH, IPUMEHSTh 3HAHUs, TOTYYCHHBIEC TIPH U3YUYEHUH Kypca, JUIsl PEIICHUsT CaMOCTOSI-
TeJNBbHO c(hOpMYyTUPOBAHHOIN MaTeMaTHYECKOH 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeToAnYecKast JIMHUS «Urcaa U BEIYMCIICHUS 3aBepInaeT (OpMHUPOBaHUE HABBIKOB HC-
MOJIb30BaHUs JICMCTBUTENBHBIX YUCEN, KOTOpoe ObUIO HayaTo B OCHOBHOM mIkosie. B crapmeil mkose ocoboe
BHUMaHHE ynesieTcs GOpMUPOBAHHUIO HABBIKOB PALIMOHAIBHBIX BHIYMCICHUH, BKITFOYAIOIINX B CE0S1 UCTIOIB30-
BaHHE PA3NUYHBIX (HOPM 3aIllMCH YHCTIA, YMEHHE JIeNaTh MPUKUIKY, BBHITOIHATH MPUOTIKEHHBIC BHIYUCIICHHUS,
OLIEHUBATh YHMCIIOBBIE BRIPAKECHHS, pa0OTaTh C MATEMAaTUIECKUMHU KOHCTAaHTaMHU. 3HAKOMBIE YYalIuMCsl MHOKe-
CTBa HATYpPAJbHBIX, IIENBIX, PALIMOHAIBHBIX U JACHCTBUTEIBHBIX YHCEN JTOMOIHIIOTCS MHOXKECTBOM KOMIIJIEKC-
HBIX YHCeNl. B KaXIoM M3 3THX MHOKECTB PacCMaTpPUBAIOTCS CBOWCTBEHHBIE €My CIeM(pUYECKUE 3aaud U
OIepaluy: JAeJeHUEe HaIleJo, OIEPUPOBAHNE OCTATKaMHM Ha MHOKECTBE LIEJIbIX YHCel; 0coOble CBOMCTBA palno-
HAJIBHBIX W UPPAIMOHAIBHBIX YHCEIl; apuPMETHIECKHE OTepalIii, a TakKe M3BJICUCHHE KOPHS HATypaIbHOM
CTENEeHN HAa MHOKECTBE KOMILJIEKCHBIX uncell. braromapst mociaenoBaTebHOMY pacIIUPEHUIO KPyra UCIOJIb3Y-
€MBIX YHCEN ¥ 3HAKOMCTBY C BO3MOYKHOCTSIMU WX NTPUMEHEHUS ISl pEIIeHUs Pa3InIHbIX 33134 (GopMuUpyercs
NPEJICTaBJICHUE O €IMHCTBE MaTeMaTHKU KaK HayKH U €€ poJid B MMOCTPOSHUH MOJIENIeH pealbHOTO MHpa; LIH-
POKO MCTIOJIB3YIOTCSI 0000IIEHHE W KOHKPETU3AIINS.

Jluausa «YpaBHEHUS U HEPABEHCTBA» pPeaM3yeTcsi Ha MPOTSHKEHUU BCEro 0OydeHUs B CTaplleil IIKoue,
MOCKOJIBKY B KaXKJIOM paszene [IporpaMMbl peayCMOTPEHO pelIeHrne COOTBETCTBYIONMNX 3a/1a4. B pesynbraTe
y4alirecs: OBJIaIEBAIOT PA3TMUYHBIMA METOJIaMHU PEIICHUs PAIlliOHATBHBIX, UPPAIIUOHATILHBIX, TOKA3aTEIbHBIX,



Jorapu(pMHUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHI, HEPABEHCTB M CHCTEM, a TAKXKE 3a]ad, COAeprKallux
napameTpsl. [lonydeHHble YMEHHS IIMPOKO UCHOJIB3YIOTCS MPU HUCCIEAOBAaHUU (YHKUUH C TOMOLIBIO IPOH3-
BOJIHOM, NpH pEIICHUH NPUKIAJHBIX 3a7ad W 3aJad Ha HaX0XJEHHE HanOOJbIIUX U HAUMEHBIIUX 3HAYCHUN
¢bynkuuu. JlaHHas conepxarenbHas JMHUS BKIIOYAET B ce0s1 Takke (OPMHUPOBAHNE YMEHHH BBIMTOIHATH pacué-
Thl IO (popMyJiaM, IpeoOpa30BaHus pallMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, a
TaKXe BBIPAKCHUH, COJIEpKAIIUX CTENEeHU U Jorapudmel. brarogaps u3ydeHuro anrebpanyeckoro marepuaia
IIPOMCXOJUT JalbHElIIee Pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIJIEHUS yYalluxcsl, popMupyroTcs
HaBBIKH JICAYKTUBHBIX PaCCYXKJIEHUH, paboThl C CUMBOJIBHBIME (POPMAMHU, IPECTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHUJIE PaBEHCTB U HepaBeHCTB. Anrebpa npeanaraeTr 3(p(eKTuBHbIE HHCTPYMEHTHI JUIsl pelle-
HUS NPAKTUYECKUX M €CTECTBEHHOHAYYHBIX 3aJ]1a4, HAIVISIIHO JEMOHCTPUPYET CBOU BO3MOXHOCTHU Kak sA3bIKa
HayKH.

ConepxarenbHo-MeToandecKas JIMHUSA «DyHKIMU U TPaQUKI» TECHO MEPEeryIeTaeTcs C APYTUMH JINHUS-
MU Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a1a€T IOCIEN0BAaTENIbHOCTh U3yUeHusl Marepuana. M3ydenune cre-
NIEHHOMH, MMOKa3aTeNbHOU, JIOrapu(MUIECKON U TPUTOHOMETPHUECKUX (DYHKIIHMIA, UX CBOMCTB M TpaduKOB, UC-
[0JIb30BaHKe (DYHKUMH Ui pelIeHHs 3a/1ad U3 IPYTUX Y4eOHBIX MPEAMETOB U peabHOM )KU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C PEIICHUEM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
ynensercs (GopMUPOBAaHUIO YMEHUsS BbIpaxaTb (OPMYJIaMU 3aBUCHUMOCTH MEXIY PAa3JIMYHbIMU BEJIMYMHAMU,
MCCIIEIOBATh MOJTY4YeHHBIE (PYHKIMH, CTPOUTH MX Tpaduku. Marepuai 3Toil cojepKaTenbHOM JIMHIH HALlEICH
Ha pa3BUTHE YMEHHUH U HABBIKOB, IO3BOJIAIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEJIMYMHAMU B Pa3IM4HOU
(bopme: aHATUTHIECKOH, TpadUIecKoil U cioBecHOH. ETo n3ydeHne crmocoOCTByeT pa3BUTHIO allTOPUTMHYECKO-
IO MBIIIJICHUS, CIIOCOOHOCTH K 0000IIEHNIO U KOHKPETH3alU1, UCIIOJIb30BaHUIO aHAJIOTUH.

CopepxarenpHas auHMS «Hauana mareMaTHdyeckoro aHajin3a» MO3BOJIIET CYIIECTBEHHO DPACLIMPUTH
Kpyr KaK MaTeMaTH4eCKHX, TaK M NPUKIAJHBIX 3a]a4, JOCTYIHBIX LIKOJBHUKAM, TaK KaK y HHUX IOSBISETCS
BO3MOYKHOCTh CTPOUTH TPa(PUKH CIOKHBIX (DYHKIIHIA, ONPENeNATh UX HAHOOJbIINEe U HAUMEHBIINE 3HAYCHUS,
BBIUUCIIATH IUIOIMAAN (GUryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOpEeHHMs IporeccoB. [laHHas conepxa-
TeJbHAasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MATEMAaTUYECKUX MOJIENEN pealbHbIX CUTYyalluH,
II03BOJISIET HAXOUTh HAWIy4dlllee PEIICHNE B IIPUKIIAJHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a1a4ax.
3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOI'0 aHalIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO, (opMalibHO-
JIOTHYECKOTO U KPEaTUBHOTO MBILIUIEHUS, (POPMUPOBAHHIO YMEHUH PAaclO3HABATh IPOSBIECHUS 3aKOHOB Mare-
MaTUK{ B HayKe, TEXHUKE U UCKYCCTBE. YYalMeCs y3HAIOT O BBIJAIOLINXCS PE3yIbTaTax, MOJYUYEHHBIX B XOJ€
pa3BUTHs MaTEMAaTUKU KaK HaAyKd, 1 00 UX aBTOpax.

CopnepxarenpHo-MeToiMyecKkass JuHUs «MHOXKeCTBa M JIOTMKa» BKIIIOYAeT B ceOsl AJIEMEHThl TEOpuu
MHOKECTB M MaTeMaTU4YECKOW JIOTUKU. TeOopeTHKO-MHOKECTBEHHBIE MTPEICTABICHNS IPOHU3BIBAIOT BECH KYpPC
IIKOJIbHOM MaTeMaTUKH U MpeasiaraloT Haulosiee YHUBEpPCAIbHBIN S3bIK, OOBEAUHSIONIMM BCE pa3ienbl MaTe-
MaTHUKHU U €€ NIPUIIOKEHHH, OHH CBS3BIBAIOT PAa3HbIE MATEMAaTUUYECKHE JUCLUIUIMHBI U UX MPUIIOKEHHS B €IUHOE
uenoe. [Toaromy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY MOHMMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK COBpE-
MEHHOM MAaTeMaTUKH U UCIIOJIb30BaTh €r0 AJIs BBIPAKEHUS CBOMX MbICIEH. [[pyruM BaKHBIM IIPU3HAKOM MaTe-
MaTHUKHU KaK HAayKd CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOroCcTh OOOCHOBAHUMW U CII€JIOBAaHUE OMpEEIEH-
HBIM IIPaBUJIAM MTOCTPOEHUS JI0KA3aTeNIbCTB. 3HAKOMCTBO € JIEMEHTAMU MaTeMaTHYECKOM JIOTHUKHU CIIOCOOCTBY-
€T Pa3BUTHIO JIOTUYECKOT'O MBIIIIEHUS YYalUXCs, T03BOJISIET UM CTPOUTH CBOU PACCYXJACHUS Ha OCHOBE JIOTH-
YEeCKUX MpaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIUIEHUS.

B kypce «Anrebpa u Hadajla MaTEMaTUYECKOr0 aHAIN3a» MPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOTO0 MO-
JeTUpPOBaHMs, KOTOPbIE MIPU3BaHbI CIIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBIKOB MIOCTPOEHUS MOJIeNel peaabHbIX
CUTYaluH, UCCIIEIOBaHMs ATUX MOJIENIel C OMOUIBIO amnmapara ajlreopbl 1 MaTeMaTHYECKOI0 aHalln3a, UHTep-
IIPETALMHU [TOJIYYEHHBIX PE3yJbTaTOB. Takue 3a1aHus BIUIETEHBI B KaXKJIbIi U3 pa3nenos [Iporpammel, moCcKob-
Ky BeCh MaTepuaj Kypca IIUPOKO MCIOJB3YeTCs AJIsl pelleHusl MpUKIaIHbIX 3a1ad. [Ipu pemenun peanbHBIX
MPAaKTUYECKHX 33/1a4 YYallhecs pa3BUBAIOT HAOMIOJATEeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abcTpa-
TUPOBAThCS, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MpodieMy. JlesTenbHOCTh o popMu-
POBaHUIO HABBIKOB PELICHUS MPHUKIAJHBIX 3a/1a4 OpraHu3yeTcs B Mpoliecce U3yUeHUsl BceX TeM Kypca «Anreo-
pa ¥ Hayajla MaTeMaTUYeCKOT0 aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Cornacno yue6HoMy miany B 10 —11 kmaccax n3zyudaercst yueOHbIN Kypc «Anredpa U Hayana MaTeMaTu-
YEeCKOI'0 aHaJIM3a», KOTOPBIM BKIIIOYAET B ce0s CIeIyI0le OCHOBHBIE pa3/ienbl coaepkanus: «duciaa u Bpauc-



JeHUs», «YpaBHEHUs U HepaBeHCTBay, «DyHKIUHU U rpadukmny, «Havana maremaTuueckoro aHaiuza», «MHO-
KECTBA U JIOTUKAY.

B YuebGHOM miiaHe Ha m3ydeHHE YriyOJIEHHOTO Kypca aireOpbl M Hadajl MaTEeMaTHYECKOTO aHaIu3a B
10—11 kmaccax oTBoaUTCA HE MeHee 4 y4eOHBIX YacOB B HEJIENIO B TEUCHUE KAXKIOTO rojia 00yueHHs, BCEro 3a
nBa rojia 00ydeHus: — He MeHee 280 yueOHBIX YacoB.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O IPEIMETA «AJITEBPA U HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenue ydeOHOro npeamera «Anredpa ¥ Hayaima MaTEeMaTHYECKOTO aHAJIM3a» JOJHKHO 00eCreunBaTh
JOCTHKEHHE Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus CICAYIOIUX JTUYHOCTHBIX, METAPEIMETHBIX U TPEe-
METHBIX 00Pa30BaATEIBHBIX PE3YIHTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yIbTaThl OCBOSHUS IPOTPaMMBbI yueOHOTO mpeaMera «MaTeMaTHKa» XapaKTepU3YIOTCS:

['paxknaHckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKTAHCKOW TO3HMIIMH OO0YYArOMIerocsl Kak aKTUBHOTO M OTBETCTBEHHOTO WICHA
pPOCCHUICKOrO O0IIecTBa, MPEJCTABICHUEM O MaTeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBICHUH, IPOLEAYp I'PaxkaaHCKOro oOuiecTBa (BbIOOPHI, OMPOCH! U IIP.), YMEHUEM B3aUMOJEHUCTBO-
BaTh C COLUATbHBIMU MHCTUTYTAMU B COOTBETCTBUU C X (YHKIUSMU U Ha3HAYCHUEM.

[MaTpuoTHYEeCKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNUCKON IPAXKIAHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOIIOMY U HACTOSIIEMY
POCCUICKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHIKEHHUSIM POCCUMCKUX MATEMATHKOB U POCCUM-
CKOIl MaTeMaTH4eCKOH IIKOJIbI, K UCIIOIb30BAHHUIO STUX JOCTHKEHHUM B APYTrUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMUKH.

JyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapojaa; cHOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HA-
HUS, TUYECKOrO MOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAyKH U JEeSATEIbHO-
CTBIO Y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B MIOCTPOCHHUE YCTOMIHBOTO Oy TyIIETO.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHUPY, BKJIFOYAsl 3CTETUKY MAaTeMaTUUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, pelIeHU, PacCyKAECHUN; BOCHPUMMYNBOCTBIO K MATEMATHUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYC-
CTBa.

Pu3nuecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTUUECKHe 3HAHUS B MHTEPECcax 3JI0pOBOTO U Oe3orac-
HOTo 00pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO (30pOBOE MUTaHUE, COATaHCUPOBAH-
HBIN PEXXHUM 3aHSITHI U OTIIbIXa, peryisipHas Gpuznyeckast akTUBHOCTD); (PU3UUECKOTO COBEPIICHCTBOBAHUS MPU
3aHATHUSAX CIIOPTUBHO-03J0POBUTEIBHON 1€ATENBHOCTBIO.

TpynoBoe BoCIUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTU TPYAOIIO0MS; HHTEPECOM K pa3nuyHbIM cepam mpodec-
CHOHAJIPHOU JIEATEIHbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKEHUSIMH, YMEHHUEM COBEPIIATH OCO3HAH-
HBI BBIOOp Oyamyiei mpodeccuu U pearn3oBbIBATH COOCTBEHHBIC JKU3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CIIO-
COOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSHKEHUHM BCEW KU3HU, TOTOBHO-
CTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUN MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpbI, MOHUMAHUEM BIUSHHUS COIUAIBHO-PKOHOMUYECKUX
MIPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMAIBHOU CPe/Ibl, OCO3HAHUEM TJIO0ATBHOTO XapaKTepa dKOJIOTHYe-
CKUX MpoOJeM; OpHeHTalMell Ha TPUMEHEHNE MaTeMAaTUUECKUX 3HAHUM Ui pelieHus 3a7ad B 00JIacTu OKpy-
YKAIOIIEH Cpe/ibl, TUTAHUPOBAHUSI TIOCTYIKOB U OIIEHKH WX BO3MOYHBIX MOCIIEICTBHI JIJIs1 OKPYKAIOIIECH CPEIbI.

LIeHHOCTH HayYHOrO [TO3HAHMUS:

c(hOpPMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTEeMaTHYeCKOW HAayKd Kak cdepbl YelOBEYECKOW AESITeNbHOCTH,
9TanoB €€ Pa3BUTHSA U 3HAYMMOCTH JIJISl pa3BUTHUS ITUBWIN3AINH; OBJIAJICHUEM SI3BIKOM MaTeMaTUKH U MaTeMa-
TUYECKOU KYJIBTYpPOH KaK CPEJCTBOM MO3HAHUS MHUPA; TOTOBHOCTBHIO OCYIIECTBIISTh MPOEKTHYIO U UCCIEA0BA-
TETBCKYIO JIeATeIbHOCTh WHIUBUIYAJIbHO U B TPYIITIE.




METAINIPEIAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MpPOTrpaMMbl yueOHOro mpeamera «MaTemaTrnkay XapakTepu-
3YIOTCSl OBJIQJICHUEM VHUBEPCANbHbIMU NO3ZHAGAMETbHBIMU OCliCNUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUG-
HbIMU OelticmBUIMU, YVHUBEPCATIbHLIMU PeZYIAMUGHBIMU OelCMBUSIMU.

1)Vuueepcanvnvie noznasamensusie oeiicmeus,, obecneuusarom Gopmuposanue 6a3086lx KOZHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYICAIOWE20 MUpA; NPUMEHeHUe J10SUYeCKUX, UC-
C1e008amenbCKux onepayull, ymenutl pabomams ¢ uHgopmayuetl).

bazoBble JIoruyecKre AeUCTBUS:

® BBIBJISITH M XapaKTEePU30BaTh CYHIECTBEHHbIE MPU3HAKA MaTEMaTHYECKUX OOBEKTOB, MOHITHI, OTHO-
LIEHUH MeXAY MOHATUAMU; (POPMYIHpPOBATh OMpPE/eICHUs MOHATUH; yCTaHABINBATh CYIIECTBEHHbBIN MPU3HAK
KJIAaCCU(UKALIUU, OCHOBAHUS /Il OOOOIICHHS U CPABHEHHSI, KPUTEPUU TTPOBOJUMOTO aHAIIN3A;

® BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPa30BLIBATH CYXKACHUS: YTBEPAUTEIbHbIC U OTPHUIATEIbHBIC,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

® BBHUIIBISITH MaTeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpeuHs B (akTax, JAHHBIX,
HAOIIOJICHUSX U YTBEPKACHUSX; IIPpeIaraTh KPUTEPUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

& J1eJaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U WHIYKTUBHBIX YMO3AKITIOUCHUH,
YMO3aKIIFOUEHUH 110 aHAJIOTUU;

® TPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIEHUH (TMpsSMbIe U OT IPOTHUB-
HOT0), BBICTpPaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXXJICHHSI M BBIBOJIBI;

e BbHIOMpaTh CIOCO0 perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIlICHUs, BEHIOUpATh
HauboJIee MOAXOAAIUIN ¢ YUETOM CaMOCTOATEIHHO BhIICTICHHBIX KPUTEPHUEB).

ba3oBble nccie0BaTenbCKue JICHCTBHS:

® UCIOJIB30BaTh BOMPOCHI KAaK HCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HaHUS; (HOPMYIHpPOBATH BOMPOCHI,
¢bukcupymoime npoTUBOpedne, NpodieMy, ycTaHaBIUBaTh KCKOMOE U JaHHOe, (OPMUPOBATH TUIIOTE3Y, apry-
MEHTUPOBATh CBOIO IMO3HIIUIO0, MHEHUE;

® IIPOBOAMTH CAMOCTOSITENIbHO CILUIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEAOBaHUE MO YCTAaHOBJICHUIO OCO-
OCHHOCTEl MaTeMaTU4ecKOro OOBEKTa, SBICHUS, MPOIecca, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

® CaMOCTOSTENbHO (OPMYIUPOBATH 0OOOIIEHUS U BHIBOIBI IO PE3yJIbTaTaM IMPOBEICHHOTO HAOMIOACHNUS,
WCCIICTIOBAHMS, OIICHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB M 0000IIECHUH;

® IIPOTHO3HPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MPEANONIOKEHHS O €T0 Pa3BUTUU
B HOBBIX YCJIOBHSIX.

Pabota ¢ uadopmanmeit:

® BBIIBISITH AePUIHUTH UH(GOPMALIUU, TAHHBIX, HEOOXOIUMBIX Ui OTBETAa Ha BOMPOC M AJIS PEUICHHS
3a/1auu;

¢ BEIOMpaATh HHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh U WH-
TEePIPETUPOBATH HHPOPMAITUIO PA3THYHBIX BUIOB U ()OPM TIPEICTABICHHUS,

® CTPYKTYypUpOBaTh MH(OPMALINIO, PEACTABIATh €€ B pa3NUYHBIX (opMax, WILTIOCTPUPOBATH Tpaduye-
CKU;

® OIICHMBATH HAJEKHOCTH HH(POPMAIIMH IT0 CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM KPUTECPHSIM.

2) Vhugepcanvhvle KOMMYHUKAMUGHBIE Oelicmausi, 06ecnequsarom cqhropmMupo8aHHOCmy COYUATbHBIX
HABbIKOG 00YUAIOUWUXCSL.

OOmieHue:

® BOCHPUHUMAThH U (GOPMYIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSMU U LIENSAMU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y
pelIeHns 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN Pe3ysIbTarT;

® B X0J1¢ 00CYXJIEHHs 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/1aeMON TeMbl, TPOOIeMbl, peraeMon 3a-
7la4u, BBICKa3bIBaTh UJI€U, HALIEIEHHBIE HA TOMCK PELIEHUS; COIIOCTABIIATH CBOU CYXACHHUS C CY)KIECHUSAMU ApY-
IMX YYaCTHHKOB JIMajiora, oOHapyXHBaTh pa3iIM4Me U CXOJCTBO MO3MIIMI; B KOPpEeKTHOH (popme popmynupo-
BaTh PA3HOIIACHS, CBOM BO3PAXKECHMUS;

® IIPEJICTaBIIATh PE3YIbTAThl PELIEHUS 33a/la4uM, SKCIIEPUMEHTA, UCCIIEeI0BAaHUS, IPOEKTa; CAMOCTOSTEIHHO
BbIOMpATh (pOpMaT BBICTYIICHUS C YUETOM 33/1a4 IPE3eHTAllMd U OCOOCHHOCTEH ayIuTOPUH.



CoTpyIHHYECTBO:

® IOHMMATh M HCIIOJIb30BATh MPEHMYIIECTBA KOMAHAHOW M WHIAMBUAYAIBHON pabOTHI MPH PEIICHUU
y4eOHBIX 3a7a4; MPHHUMATH 11€JIb COBMECTHOU JESITeIbHOCTH, TNIAHUPOBAThH OPTaHU3AIIMI0 COBMECTHOU pabo-
THI, pacpeeisaTh BUABI pabOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT pabOThI, 00001aTh MHEHUS
HECKOIBKHX JIIOJICH;

® y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CYXIeHHS, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD) H
T.I1.); BBIIOJHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JCUCTBUS C APYTHMMH 4YJI€HAMU KOMAaHJbI; Olle-
HUBaTh Ka4€CTBO CBOETO BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aH-
MOJICHCTBHSL.

3) Vhusepcanvnvle pecynamusnsvle oeticmeusi, obecneuusaiom Gopmuposanue cCmMvlClo8biX YCMAHOBOK

U JICUBHEHHBIX HABLIKO8 TUYHOCHIU.

CaMoopranm3amnus:

® COCTaBJIATH IUIaH, aJITOPUTM PEIICHUS 3a/1a4d, BEIOMPATh CIIOCOO pEIIeHHs C YIETOM MUMEIOIIUXCS pe-
CYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4ETOM
HOBOH HH(OpMAIUH.

CaMOKOHTPOJIb:

® BIIAJIETh HABBIKAMH IMO3HABATEIHHOM pedeKCHH KaK OCO3HAHHWs COBEPIIAEMBIX JEUCTBUN M MBICIH-
TEIBHBIX MPOIIECCOB, UX PE3YNIHTATOB; BIAJACTh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS TIpoliecca U Pe3yiib-
TaTa pelICHUs MaTeMaTHICCKON 3a1a4H;

® IIPCIBUJIETh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IPHU PEIICHUU 33Ja4d, BHOCUTh KOPPEKTHBBI B
JeSTEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAWJCHHBIX ONIHOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YNbTATA IIEJIU U YCIOBUSAM, OOBSICHITH MIPUUUHBI JOCTUKCHHS UM HEI0-
CTHIKEHUS PEe3yJIbTaTOB JEATEIIbHOCTH, HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbHI

10 kaxace
‘Incna M BBIYUCJ/ICHUA

e (CB00OAHO OMEpPUPOBATHh MOHATHIMHU: PAllHOHATBHOE YUCIIO, OECKOHEUHasl epuoanyecKkas Apo0b, mpo-
LIEHTBI, UPPALMOHAJIBHOE YHCIIO; MHOXKECTBA PALMOHAIBHBIX U JECHCTBUTEIBHBIX YMCEI; MOAYJIb JEH-
CTBHUTEJIBHOIO YHCIIA.

e [IpumeHsaTh ApOOU U MPOLEHTHI AJS PEIICHUs MPUKIATHBIX 3a/1ad U3 Pa3jIMuHbIX OTpacieil 3HaAHUH U
peanbHON KU3HH.

e [lpumeHsTh NMPUOIMKEHHBIE BHIYMCIICHUS, TIPABHUIJIa OKPYTIECHUS, IPUKHUJIKY U OIEHKY pe3yjbTaTa BbI-
YUCIICHU.

e (CB00OAHO OMEpUPOBATh MOHATHEM: CTEIIEHb C IEJIBIM MMOKa3aTeIeM; NCIOIb30BaTh MOAXOASIIYI0 (op-

MY 3alUCH JCUCTBUTEIBHBIX YUCEN ISl PEIICHUS MPAKTUYECKUX 3a71a4 U IPEACTABICHHS JaHHBIX.

CB00OIHO OnIEpUPOBATH MOHATHEM: apU(METHIECKHII KOPEHb HATypaIbHOU CTETICHH.

CB00OIHO ONIEpUPOBATH MOHATHEM: CTENEHB C PAI[MOHATILHBIM MTOKA3aTEIEM.

CB00OHO ONEpUPOBATH MOHATHIMHU: JIOTAPU(M UUCIIA; TECATUUHBIE U HATypaIbHbIE TOTapHU(PMBI.

CB00OHO ONEpUPOBATH MOHATHIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YMCIOBOTO apTryMEHTa.

OnepupoBaTh NOHATHSIMU: aPKCUHYC, ADKKOCUHYC U apKTAHT€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

e (CB00OAHO OMEPUPOBATH MOHATHIMHU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIE YPABHEHUS
U YPaBHEHUA-CIIEICTBYS; PABHOCWIbHBIE HEPABEHCTBA.

e [IpumeHATH pa3nuyHble METOJBI PEIICHUS PAllMOHAIBHBIX U IPOOHO-PAIMOHATIBHBIX YpaBHEHUIl; TpuU-
MEHSTh METOJI UHTEPBAJIOB JUJISl PEIICHHS] HEPABEHCTB.

e (CB000AHO OnepupPOBaTh MOHATHUSAMH: MHOTOWIEH OT OJHOW MEPEMEHHO; MHOTOWIEH ¢ IebIMU KO3(-
¢bueHTaMi, KOPpHU MHOTOWIEHA; IPUMEHSTDH JIeJIeHHe MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKOM, Teo-
pemy besy u Teopemy Buera i pemenus 3agad.



CB00OIHO OmMepupOBaTh MOHATUAMU: CUCTEMA JTUHEHHBIX YpaBHEHUN, MaTpUIa, ONPEIEIUTENb MATPH-
bl 2 X 2 ¥ €ro reOMETPUYECKUI CMBICIT; MCTIOJIb30BaTh CBOMCTBA ONMPEACTUTENS 2 X 2 I BBIYMCICHUS
€ro 3HaY€HHUsI, IPUMEHSTh ONPEACIUTENN IJIsl PEUICHUSI CUCTEMbI JINHEUHBIX YPaBHEHU; MOJIETUPOBATh
pealibHbIe CUTYallUU C ITOMOIIBI0 CUCTEMbI JIMHEHHBIX YPaBHEHUI, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH
C TIOMOIIBIO MATPUIL U ONPEIETUTENCH, UHTEPIIPETUPOBATH MMOJTYyYEHHBIN pe3ybTar.

Hcnonb30BaTh CBOMCTBA NEUCTBUI C KOPHIMH JIJIsI TPeoOpa30BaHMsI BRIPAKEHUH.

BrimonHsaTs mpeoOpa3oBaHus YUCIOBBIX BRIPAKCHUI, COJACPKAIINX CTCIICHU C PAIIMOHATBHBIM ITOKa3a-
TEJEeM.

Hcnonb3oBath cBOICTBa Torapu@MoB I MPpeoOpa3z0oBaHUsl JOTapU(PMUUECKUX BbIPAKECHUH.

CB00OIHO onepupoBaTh MOHATUSAMU: UppalOHANIbHbIE, MIOKa3aTelIbHbIE U JorapuMuueckue ypaBHe-
HUS; HAXOJMUTh UX PEIICHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXOJ0B WM OCYILECTBIISAS MPOBEPKY KOP-
HEW.

[IpuMeHsITh OCHOBHBIE TPUTOHOMETpUYECKUE (GOPMYIbl Uil MPeoOpa3oBaHUsl TPUTOHOMETPHUUECKHUX
BBIPAYKECHHUIA.

CB0O0OHO OTIEpUPOBATH OHATHEM: TPUTOHOMETPUIECKOE ypaBHEHUE; MPUMEHATh HEOOX0aUMBbIe (Hop-
MYJIBI JJISl pEUICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUH.

MonenupoBaTh pealbHble CUTYallMH Ha SI3bIKE aareOpbl, COCTaBIATh BbIPAXKEHUS, yPAaBHEHUS, HEPABEH-
CTBA 10 YCJIOBHIO 3aJ1a4H, UCCIIEA0BATh MOCTPOCHHBIE MOJICIIN C MCIIOIh30BAaHUEM allliapara ajareOpshl.

DYyHKUMH U TPaPUKHU

CB000HO ONIEpUPOBATH MOHATHIMH: (PYHKIHS, CITOCOOBI 3a1aHus (YHKIIUU; B3aUMHO 0OpaTHbIe (PyHK-
[IUH, KOMITO3UIMSA (PYHKIUH; TpaduK (YHKINH; BBITOIHATH dJIEMEHTApHbBIE Peo0pa3oBaHus TpaprKoB
GbyHKIHi.

CB00OOMHO ONEpHPOBATH MOHATUSAMHU: 00JACTh OMpEACTICHUS W MHOXXECTBO 3HAUYECHUH (YHKIWHU, HYIH
(yHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CB0OOJHO OrnepupoBaTh MOHATHIMHU: YETHBIC M HEYETHBIC (YHKIUH, MEpUOJHYECKHe (QYHKIUH, MPO-
MEKYTKH MOHOTOHHOCTH (D)YHKLIMH, MAKCUMYMbl I MUHUMYMBI ()YHKIIMH, HAUOOJIbIIeE U HaUMEHbILICe
3Ha4YeHHE PYHKIIUU HA TIPOMEKYTKE.

CB0OOJHO OIIEPUPOBATH MOHATUSMHE: CTENECHHAsI (QYHKIMS C HATYpaJTbHBIM M LIEJIbIM [TOKa3aTesieM, Ipa-
GUK CTETIeHHOW (YHKIMM C HATYpaJlbHBIM M IIEJBIM IOKa3zaTelaeM; rpadMK KOpHS N-OH CTENeHH Kak
(GbyHKIMK 0OpaTHOM CTENEHH C HATYpAIbHBIM MTOKA3aTEIEeM.

OnepupoBaTh MOHATHAMU: JIMHEWHas, KBaJpaTU4YHas U JAPOOHO-IIMHEHHAs (YHKIUH; BBINOIHATh 3JIe-
MEHTapHOE MCCIIEJOBAHUE U TOCTPOCHHE UX IPaUKOB.

CB00OOHO OmepupoBaTh MOHATUSMH: TIOKa3aTeNbHas U JorapudmMuieckas (QyHKIHWH, UX CBOWCTBA H
rpaduKu; UCIIOb30BaTh UX IpadKH /IS pEIIeHUs] YpaBHEHHH.

CB000/IHO OIEpPUPOBATH MOHATUSAMH: TPUTOHOMETPHUECKAsI OKPY)KHOCTB, ONIpeJIeIeHue TPUrOHOMETpH-
4eCKUX (YHKIIUH YUCIOBOTO apryMeHTa.

Hcnonb3oBatek rpaduku GyHKIUHM A MCCleA0BaHUS IPOIIECCOB M 3aBUCUMOCTEH NP PELIeHUH 3a/1a4
U3 JPYruX y4eOHBIX MPEIMETOB U PEabHOM KU3HU; BBIpaKaTh (OPMYJIaMU 3aBUCHMOCTH MEXKIY BEJIH-
YHHAMHU.

Hagana MaTeMaTH4eCKOr0 aHAJIN3a

CBoOoaHO omepupoBaTh MOHATHIMU: apuMeTHUecKass ¥ T€OMETpUYecKasl MpOrpeccusi, 0ECKOHEUHO
yObIBaroIasi reoMeTpruuecKasi porpeccust; JINHEHHBIM U SKCIIOHEHIIMAIBHBIA POCT, (hOpMyJia CIIOKHBIX
IIPOLIEHTOB; UMETH IIPECTABIEHUE O KOHCTAHTE €.

Hcnonb30BaTh Mporpeccuu Ajsl peleHus pealbHbIX 3a/1a4 MPUKIaJHOIO XapaKTepa.

CB00OHO OmepupoBaTh MOHATUSAMU: MOCIEIOBATENILHOCTD, CIIOCOOBI 3a/laHus MOCJEI0BAaTEIbHOCTEMH,
MOHOTOHHBIE U OTPaHUYEHHbIE MTOCIIEJOBATEIbHOCTH; TOHUMATh OCHOBBI 3apOXKICHUS MaTeMaTUYECKO-
ro aHaJM3a KaK aHajau3a OECKOHEYHO MajbIX.

CB0OOIHO omepupoBaTh MOHATHSMHU: HENpepbIBHbIE (YHKIMM; TOYKH paspbiBa rpaduka (yHKIUU;
aCHUMMTOTHI rpaduka QyHKIUH.

CB00O0HO omepupoBaTh MOHATHEM: (DYHKIIMS, HETIpephIBHAs Ha OTpe3Ke; MPUMEHTh CBOMCTBA HEIpe-
PBIBHBIX (PYHKIMH U1 peleHus 3ajau.

CB000/1HO onepupoBaTh MOHATUSMU: TI€pBasi U BTOpasi MPOU3BOAHbIE (DYHKIMH, KacaTeabHast K rpaduKy

GyHKIHU.



BbIuuciiaTe Npou3BOJHBIE CYMMBI, MPOM3BEAEHUS, YaCTHOIO M KOMIIO3ULUHM IBYX (DYHKIMH; 3HATbh
IIPOU3BO/IHBIE AJIEMEHTAPHBIX (QYHKIUH.
Hcnonb30BaTh TEOMETPUYECKUMA U (PU3UUECKUI CMBICT IPOU3BOTHOM JIJIsl peILICHHs 3a/1a4.

MHo:xecTBa M JIOTHKA

CB00OHO ONIEpUPOBATH MOHATHIMH: MHOXECTBO, ONEpallMK HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN arlmapar JAjsi OMHCAHMs peajbHBIX MPOLECCOB U SBICHUIA,
[IPH PEIICHUH 33]]a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

CB00OIHO OMEpPHPOBATH MOHATUAMU: ONpEACICHUE, TEOpEMa, YpaBHEHHE-CIeICTBIE, CBOMCTBO Mare-
MaTHUYECKOro 00BEKTa, T0KA3aTeILCTBO, PABHOCUIIBLHBIC YPAaBHEHUS U HEPABEHCTBRA.

11 xkiace
I'II/IC.]'[il M BBIYUCJ/ICHUA

CBoOoaHO OmepupoBaTh MOHATHSAMU: HATYPaJIbHOE M 11E€JI0€ YUCIIO, MHOXKECTBA HATYPAJIbHBIX U IEIBIX
YyHCell; UCIO0JIb30BaTh NMpU3HAKK AeauMOocTH 1enbix uncen, HOJ m HOK HaTypaibHBIX 4ucen s pe-
LIEHUS 3a/1a4, IPUMEHSTh aroput™ EBKkiua.

CB00OOAHO OTMEepUPOBATh MOHIATHEM OCTATKa IO MOJIYJIIO; 3alMCHhIBATh HATYpaIbHbIC YHCIIA B PA3IMYHBIX
MO3UIIMOHHBIX CHUCTEMAX CUHMCIICHUS.

CB0OOAHO OmepUpOBaTh MOHATHIMHU: KOMIUIEKCHOE YHCIIO M MHOXXECTBO KOMIUICKCHBIX YHCEN; MPe/I-
CTaBJISAITh KOMIUICKCHBIC YHCIIA B alIreOpandecKol U TPUTOHOMETPHUUYECKON (hopMe, BHITIOJIHATH apudme-
TUYECKHUE ONEPAIMH C HUMH B H300paKaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHNSI 1 HEPABEHCTBA

CB000HO OTNEpPUPOBATH MOHATHIMH: HPPAMOHAIBHBIE, TOKAa3aTeIbHBIE U JIOTapU(MUIECKHE HEPABEH-
CTBA; HAXOJUTb UX PEIICHUS C IOMOIIbIO PABHOCHJIBHBIX IEPEXOJIOB.

OcymiecTBiATh 0TOOP KOPHEN IPHU peIIeHUN TPUTOHOMETPHUUECKOTO YPaBHEHHUS.

CB00OHO omepupoBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPUMEHSATh HEOOXOIMMBbIE
(bopMyIIbl Il pelieHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.

CB00OIHO OTMEpUPOBATH MOHATHSAMH: CUCTEMAa M COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB; PAaBHOCHIIb-
HbIE CUCTEMBI U CUCTEMBI-CIIEJICTBUS; HAXOJUTh PEIICHUs CUCTEMBl U COBOKYITHOCTEH palliOHAIbHbIX,
UppaloHaAIbHBIX, IOKA3aTENbHbIX U JJOrapu(MUUECKUX YPaBHEHUN U HEPABEHCTB.

Pemarp panmonanbeHble, HppalMOHAIbHBIE, TOKA3aTENbHbIE, IOTAPUPMUUECKIE U TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, COAEPKAIINE MOIYJIA U ITapaMeTPBbI.

[TpumensTh rpaduyeckre MEeTObl AJIs pellieHUs] ypaBHEHHH U HEPABEHCTB, a TaKXKe 3a/ay C rapamer-
pamu.

MopenupoBaTh peabHble CUTYAI[MH Ha SI3bIKE aJreOphl, COCTABIATh BHIPAXKEHUS, YPaBHEHUsI, HEPaBEH-
CTBAa U MX CHUCTEMBI 10 YCIOBHIO 33Jja4l, UCCIIEN0BATh TIOCTPOCHHBIE MOJEIH C UCIIOJIB30BAHUEM alllla-
parta anreOpbl, HHTEPIPETUPOBATH MOJYYEHHBIH pe3yibTar.

DOyHKIUH U TPadUKH

Crpouth rpadKu KOMIO3UIHUN (GYHKLIUH ¢ TOMOIIBIO 3JIEMEHTApPHOTO MCCIIEI0BAaHMsI U CBOMCTB KOM-
MO3UIMHU ABYX (QYHKIIHH.

Crpoutb reomeTpruyeckue o0pas3bl ypaBHEHUN U HEPABEHCTB Ha KOOPJIMHATHOM MJIOCKOCTH.

CB000OIHO OnIEpUPOBATh MOHATHAMU: TPpapUKU TPUTOHOMETPUUYECKUX (DYHKIIUH.

[TpuMeHATh PYHKIMH U1 MOJCIUPOBAHUS U UCCIIEIOBaHUS PEaTbHBIX POLIECCOB.

Hayana MmaTeMaTH4eCKOro aHAJIH3a

Hcnonb30BaTh MPOM3BOIHYIO IS HCCIeI0BaHUs (DYHKIIUU HA MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxonuts HanOosnpliee 1 HauMEHbIIIee 3HAYEHUS] PYHKIIMM HEMTPEPhIBHON Ha OTPE3KE.

Hcnonb30BaTh NpOU3BOAHYIO JUIS HAXOXK/IEHUS! HAWTYUILErO PEIIeHUs B MPUKIAIHBIX, B TOM YHCIE CO-
[UAJIbHO-)KOHOMHMYECKUX, 3ajadax, Uil ONpEeAENIeHUs CKOPOCTH M YCKOPEHMs Ipolecca, 3aJaHHOIO
¢bopmyoit unu rpaduxom.

CB00OIHO omepupoBaTh MOHATHSAMU: MepBOOOpa3Hasi, ONpeneiaEHHbI HUHTErpaj; HaXOAUTh MEepBO0O-
pa3Hble AJI€MEHTapHBIX QYHKIMHI U BBIYUCIATH HHTErpal no ¢popmyne Hetorona—JleitOnuna.
HaxoauTe miomanu miockux Guryp u 00bEMbI T ¢ TOMOILBIO HHTETpaa.

Wwmetr mpejcraBieHne 0 MaTeMaTUYECKOM MOJEIMPOBAHUU Ha MpUMepe cocTaBieHus nuddepeHiu-
aNbHBIX YPABHEHMIA.



e Pemath IMPUKJIAAHBIC 3ada4d, B TOM YHCJIC COHUAJIBHO-3KOHOMHYECKOTO U (1)I/ISI/I‘ICCKOFO XapakTepa,
Cp€aAcTBaMu MaTEMATUUYCCKOI'0 aHaJIn3a.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'TOJAM OBYYEHMUA)

10 kaacce
Yucna v BbIYMCICHUSA

PanmonanbsHele uncia. OObIKHOBEHHBIE U AECATUYHBIE IPOOU, MPOLIEHTH!, OECKOHEUYHbIE IEPUOIUUECKUE
npobu. [Ipumenenne qpobdeli U MPOIEHTOB IS PEIICHUS TPUKIIATHBIX 3a7a4 U3 PA3IMYHBIX OTpaciieil 3HaHUH U
peanbHOM KU3HU.

JlelicTBUTENbHBIC YKCTa. PaninoHanbHbIe U HppalMOHaIbHBIE YHcaa. ApUPMETHIECKHE ONepaIiy C JIei-
CTBUTEJIBbHBIMM 4HucIaMU. MoJynb AEHCTBUTEIBHOIO 4Mciaa U ero cBoiictBa. IlpubnmkEHHbIE BBIUMCIICHUS,
IIpaBUJjIa OKPYIVICHMs, IPUKUAKA U OLICHKA PE3YJIbTATAa BIYUCIICHUMN.

Crenenp ¢ 1enbIM nokasarenieM. bunom Herorona. Mcnonbs3oBanue moaxopasiie Gopmbl 3amucu Jaei-
CTBUTEJIbHBIX YMCEN JIsl pELICHUs] IPAKTUYECKUX 3a/1a4 U [IPEICTABICHUS 1aHHBIX.

Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHH M €T0 CBOMCTRA.

CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTENIEM U €€ CBOWCTBA; CTENEHD C JIEHCTBUTEIIBHBIM II0KA3aTEIEM.

Jlorapudm uucna. Coiicta jorapudma. JlecaTHUHbIE U HATYpaJIbHbIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YKMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHC-
JIOBOT'O apryMeHTa.

YpaBHeHUs M HEPaBEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NpeoOpa3oBaHUs. Y paBHEHUE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE ypaB-
HEHHUs U ypaBHEHUs-CeACTBUA. HepaBeHCTBO, pellieHne HepaBEeHCTBA.

OcCHOBHbBIE METO/Ibl PELICHHsI LENbIX U JIPOOHO-PALlMOHAIBHBIX YPaBHEHUH W HEpaBEHCTB. MHOTOUJIECHBI
OT OJIHOW MEepEeMEHHOM. JleJleHne MHOrO4JIEHa Ha MHOTOWIEH ¢ ocTaTKOM. Teopema be3y. MHorousieHsl ¢ ue-
asIMU K03 dunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEICHH U KOPHH.

WppanumonansHeie ypaBHeHUsA. OCHOBHbBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHUI.

OcHoBHbIe TpUroHomerpuyeckue Gopmyisl. [IpeobpazoBanne TPUroHOMETPUUYECKHX BbIpaxkeHui. Peme-
HUE TPUTOHOMETPUYECKUX YPAaBHEHUH.

Pemenue cucreM JMHENHBIX ypaBHEHUN. MaTpuiia cuctemsl TUHENHBIX ypaBHEHUI. Onpenennurens Mat-
pHUIBI 2X2, €ro reOMETPUUECKU CMBICT U CBOMCTBA; BHIYMCIEHUE €r0 3HAUECHUS, IPUMEHEHHUE ONPEeIeTUTeNs
JUIS PELIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUN. PelleHne npukiagHbIx 3a4a4 ¢ MOMOLIbI0 CUCTEMBI JTMHENHBIX
ypaBHeHuM. MccenenoBanye NoCTPOCHHONW MOJEINH ¢ TOMOIIBIO MaTPHI] M OIIPENEITUTEICH.

IlocTpoeHne MaTeMaTHYECKUX MOJENEH pEaJbHOM CHUTyallMM C IOMOILBIO YPAaBHEHUN M HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKUX 3ajlad M 3a/1a4 U3 pazIu4HbIX 00jacTei
HAyKH U pEaJIbHOM JKU3HMU.

DyHKIUH U TPa@UKH

@yHKIMsA, cr1ocoObl 3a1aHus GyHkuuu. Bzaumuo obpatHble ¢pyHkuuu. Komnosunusa ¢pynkumid. I'paduk
GyHKIMHU. DiIeMeHTapHble peoOpa3oBaHus rpa@uKoB (YHKIIH.

OO6nacte onpezaeneHnus U MHOXKECTBO 3HaueHUH QpyHkiuu. Hymn gynxmun. [IpoMexxyTku 3HaKOMOCTOSH-
ctBa. UétHble U HeuéTHbIe pyHKIMH. [lepuonnueckue ¢pyukuu. [lpomexxyTku MOHOTOHHOCTH (QyHKIIMU. Mak-
CUMYMBbI 1 MUHUMYMBI (pyHKIIMU. Hanbombiiee 1 HauMeHbliee 3Ha4eHn s (PYHKIIMK Ha TPOMEXKYTKE.

Jluneitnast, kBagpatuyHas U IpOOHO-TMHEWHAss (YHKIHMH. DJIEMEHTApHOE HUCCIIEeI0BaHUE U MOCTPOCHHE
UX IrpauKoB.

CrenenHas GyHKIIMS C HaTypaJIbHBIM U 1IeNbIM MoKka3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHS N-0ii CTeTeH! KaK (YHKIUU 0OpaTHOH CTENEeHU C HaTypalbHbIM MIOKa3aTeNEM.

[TokazarenbHast U jnorapudmuyeckas GyHKIUH, UX cBoWcTBa M rpaduxu. Vcnonb3oBanue rpaukos
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuueckasi OKpy>KHOCTb, OIpEeIeNICHHE TPUTOHOMETPUYECKUX (PYHKIUI YMCIOBOIO apryMeH-
Ta.

@DyHKIIMOHAIbHBIE 3aBUCUMOCTH B peajibHBIX Mpolieccax U siBleHusX. I’ papuku peasbHbIX 3aBUCUMOCTEH.



Havana maTteMaTH4ecKoro aHajimsa

[TocrmenoBaTenbHOCTH, CIIOCOOBI 3a/laHUsl MOCIEAOBATEIbHOCTEH. METol MaTeMaTUYeCKOW WHIYKITHH.
MOHOTOHHBIE W OTPaHUYEHHBIE IOCIEN0BATENBHOCTU. VCTOpHS BO3ZHMKHOBEHHS MaTEMaTHYECKOIO aHaIA3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmerrueckas u reomerpudeckas nporpeccuu. beckoneyno yObIBarolasi reoMeTpuyecKkas mnporpec-
cust. Cymma OecKOHEYHO yObIBarolieil reoMeTpuyeckon nporpeccuu. JIMHEHHBIH U 3KCIIOHEHIIUAIBHBIA POCT.
Uucno e. @opmyna CiI0XHBIX MPOUEHTOB. MCroab30BaHNE MPOTPECCUU ISl PELIEHUs PEeaIbHbIX 3aJad IpH-
KJIQJHOTO XapakTepa.

HenpeprsiBHble GyHKIMH W MX cBOMcTBA. Touku paspbiBa. AcUMNTOTHl TpadukoB ¢yHkiui. CBolicTBa
(GyHKUIMH HENpEephIBHBIX HAa OTpe3ke. MeToa MHTEPBAJIOB JUIS pelleHus] HepaBeHCTB. [IprMeHneHe cBOMCTB He-
MIPEPBIBHBIX (QYHKIIMH [T pEIIeHUs 3a/1a4.

[TepBas u BTOpas nmpousBoaHbie QyHKIMU. OnpeneneHne, TeOMETPUISCKUN U (PU3HUECKUN CMBIC TPOU3-
BOJIHOM. YpaBHEHHE KacaTeIbHOM K TpaduKy (yHKITUH.

[TpousBoaHbIe 3neMeHTapHbIX QyHKIUNA. [Ipon3BoIHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3HIIUU
GyHKIHA.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omniepald HajJ MHOXECTBaMU M UX cBoiicTBa. /uarpammsel Ditiepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOIO aIllapara Jyisl OIMCAaHUS PEaJbHBIX IPOLIECCOB U SIBICHUMN, IPU PEIICHUU 3a/1ad
U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOINCTBO MaTEMaTHUYECKOIo0 00OBEKTA, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCHIIb-
HbIE YPaBHEHHS.

11 knacc

Yuciia 1 BbIYUCICHUA

Hatypanbnble u nensie uucina. [Ipumenenue npusHakos aeaumoctu nensix yncen, HOJ n HOK, ocrat-
KOB 10 MOAYJIIO, aIropuT™Ma EBKIIMaa JJIsd peuieHus 3a1a4 B LENbIX YACIIaX.

KommekcHble uucna. Anredpanueckass U TpUrOHOMeTpudeckas (opMbl 3alMCH KOMILJIEKCHOIO YHUCIIA.
Apudmerndeckre ornepannuu ¢ KOMIUIGKCHBIMH 4yrciaMu. M300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOpPHHAT-
HOM 1uiockocTH. Popmynia Myaspa. KopHu N-0il cTeleHH M3 KOMIUIEKCHOTO uucia. [IpuMmeHeHne koMiiekc-
HBIX YUCEIl IS peIieHus ((U3MIeCKX U TeOMETPUIECKUX 3a/1a4.

YpaBHeHNsI 1 HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YpaBHEHHI M HepaBeHCTB. PaBHOCWIIbHBIE CHCTEMBbI U CUCTEMbI-CIEICTBHUS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT00p KOpHEW TPUTOHOMETPUUYECKUX YPAaBHEHUN C MOMOUIbI0 TPUTOHOMETPUYECKONW OKpYKXHOCTH. Pe-
LICHUE TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METObI PELIEHUS TTOKA3aTEJIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYMHOCTEH pallMOHAIBHBIX, UPPALIMOHAIBHBIX, TTOKA3aTellb-
HBIX U JIOrapu(PpMHUUECKUX YpaBHEHUH.

VYpaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH.

IIpuMeHeHrEe ypaBHEHMI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHYECKUX 3aJay U 3aJa4 U3 pasiand-
HBIX 00JacTel HayKH U peasibHOM KU3HU, UHTEPIIPETALUs MTOJIyUeHHBIX PE3yIbTaTOB.

DYyHKUMH U TPAaPUKHU

I'paduk xommnozunmu GyHkuuid. I'eomerprueckne oOpas3bl ypaBHEHM M HEPaBEHCTB HAa KOOPIWHATHOU
IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rPaUKH.

I'paduueckue MeTObI pelIeHus] ypaBHEHUH U HepaBeHCTB. [’ paduueckue METOIbI pelIeHus 3a/1ad ¢ Ia-
pameTpamu.

Hcnonb3oBanue rpadukoB GyHKIUN ISl MCCIEIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIe BOSHUKA-
10T IIPU PEIIeHUH 3a/1a4d U3 JPYTUX y4eOHBIX MPEIMETOB U PeaIbHOM JKU3HH.

Hayana maTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne MpOU3BOJHON K HCCIIeIOBaHUIO (QYHKIMII HA MOHOTOHHOCTh M SKCTpeMyMbl. Haxoxaenue
HauOOJIBIIETr0 ¥ HAMMEHBILIETO 3HAUYCHUI HenpepbIBHON (YHKIIMU HA OTPE3KE.

[IpuMeHeHne MPOU3BOAHON IS HAXOXKACHUS HAWIYYIIEr0 peuIeHUsl B NPUKIAAHBIX 3a7a4ax, I Ompe-
JIeNICHHUs CKOPOCTH M YCKOPEHHMS ITpoliecca, 3alaHHOro (hopMyJIoi Miiu rpadukom.



[TepBooOpasHasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. [lepBooOpa3Hbie anemeHTapHbIX QyHKIH. [Ipa-
BUJIa HAXOXKJICHUS NIEPBOOOPA3HBIX.
Huterpan. ['eoMmeTpudeckuii cMbICT HHTETpaia. BeruucieHue onpenenéHHOro mHTerpaiga no Qopmyse
Herorona—Jleitbuuria.
[Ipumenenue nuuTerpana g HaXoXKACHUS IUIOMAAeH MI0CKUX GUTryp U 00bEMOB reOMETPUUYECKUX TEl.
[Tpumeps! pemennii qudQepeHIraIbHbIX ypaBHEHHH. MaTeMaTnueckoe MOJeTUPOBAaHIE PEATbHBIX TPO-
L[ECCOB € MOMOMUIbIO AU dEepeHIInaTbHBIX YPABHEHHIA.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

(II0 TOAIAM OBYYEHUS)

10 kaacc (140 yacoB)

Ha3Banue pasaena
(koJHUecTBO Ya-
COB)

OcHoBHoOe copep:kaHHe pasaesia
(Tembl)

OcHOBHbBIE BH/JbI J€ATCJIBbHOCTH oﬁyqa-
HOIMUXCH

MHO0XeCTBO Ieli-
CTBUTEJBHBIX YH-
cell.

Mmuorousiensl. Pa-
LMOHAJIbHBIE YPaB-
HEHUS U HEPaBEH-
crBa. CuCTEMBI JIN-
HEWHBIX ypaBHE-
HUM

MHOXeCTBO, Ollepaluuu HajJ MHOXe-
CTBAaMH M MX CBOWCTBA. JlMarpaMmsbl
Oiinepa—Benna. [Ipumenenue Teope-
THUKO-MHOKE€CTBEHHOI'O anmnapara it
peuieHus 3aaay.

Panmonaneubie uyncia. OOBIKHOBEH-
HbIE U JECATHUYHBIE APOOH, IPOIEHTHI,
OeCKOHEUHBIE TIEPUOUYECKUE JPOOH.
[Ipumenenne apobGeli W TPOILICHTOB

Hcnoab30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar Jiis ONUCaHus X04a PEIICHUsI MaTemMa-
TUYECKHUX 3a/1a4, a TAKKe PeabHbIX MPOILIECCOB
U SIBJICHUM.

OnepupoBaTh NOHATUSIMH: PALIUOHATIEHOE
YUCJI0, OECKOHEYHAs EPUOIUYECKas IPOo0b,
MPOIEHTHI; UPPALMOHATILHOE U JICUCTBUTEIb-
HOE YMCJI0; MOAYJIb JEHCTBUTEIBHOIO YHUCIIA;
HCI0JIb30BATh ATH MOHATHS TIPU IPOBEIACHUU

(28 u) JUISL pEeIIEHUs IPUKIIAHBIX 3a/1a4. pacCyXIE€HHI U JOKa3aTeNbCTB, IPUMEHATH
JleiictButenbHble yucia. PanuoHanb- | ApoOU U MPOUEHTHI AJIs PEICHUS MPUKIATHBIX
HblE W HpPpPAUMOHAIBHBIE YHCIA. | 3a7a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUM U pe-
ApudmeTrnueckue omnepanuu ¢ Jed- | abHOU KU3HH.

CTBUTENBHBIMU  uuciaamMu. Moayns | Ucnmosib30BaTh NPUOIKEHHBIE BBIYUCICHUS,

JEUCTBUTEILHOIO YHCJIA U €ro CBOW- | MpaBHJIa OKPYIJIEHUs, IPUKUIKY U OLIEHKY pe-

ctBa. [lpuOmmxkE€HHBIE BBIYUCICHUS, | 3yJIbTAaTa BEIYMCICHUM.

NpaBujia OKpyIJieHUus, npukujaka U | [IpuMeHsITH pa3ianyHble METOMbI PELIEHUs pa-

OIIEHKA Pe3yJIbTaTa BHIYUCICHUM. [UOHAJFHBIX U JPOOHO-PAITMOHAIBHBIX YpaB-

OCHOBHBIE METO/IbI PEIICHUS LIENbIX U | HEHHI; a TaK)Ke METOJl MHTEPBAJIOB JJIsl pellle-

IpOOHO-pallMOHATIFHBIX yYpaBHEHUW W | HUSI HEPABEHCTB.

HEpaBEeHCTB. MHoOrousieHsl OT oAHOW | OnmepupoOBaTh NOHATHAMM: MHOTOWIEH OT

nepeMeHHou. JleneHue MHOro4dsieHa | OAHOM NEPEMEHHOM, €r0 KOPHU; NPUMEHSATH

Ha MHOTOWIEH C OCTaTKOM. Teopema | JeneHue MHOrOWIeHa Ha MHOTOYJIEH C OCTaT-

be3y. Muorounensl ¢ uensiMu ko3¢- | koM, Teopemy be3y u Teopemy Buera st pe-

¢unuentamu. Teopema Buera. HIEHUS 3a]1a4.

Pemenne cucreM nuHENHBIX ypaBHe- | OnepupoBaTh NMOHATHSAMM: CHUCTEMa JIMHEH-

HUW. MaTpuia cucTeMbl TUHEHHBIX HBbIX YpaBHEHMI, MaTpULa, ONPEAEIUTENb MaT-

ypaBHeHUU. ONpeAeuTeNbs MaTPUIbl | PUIIBL.

2x2, ero reoMeTpU4EeCKUil CMBICIT U Hcnoab3oBaTh CBONCTBA ompenenutens 2x2

CBOICTBA; BBIYMCICHUE €TI0 3HAYEHUS; | JUIsl BBIYMCICHHS €r0 3HAYEHUs, NMPUMEHATh

MIPUMEHEHUE OTNPEIEIUTENS IS pe- ONPEACIUTENMN IS PELUICHUS] CUCTEMbI JIMHEH-

IIEHUS] CUCTEMbI JIMHEUHBIX ypaBHE- HBIX YPaBHEHHUI.

HUI. Pemienne npukiagybIX 3a1a4 ¢ MopaeaupoBaTh pealbHbIE CUTYallUH C IIOMO-

MOMOIIBIO CUCTEMBI INHEWUHBIX YpaB- | IO CUCTEMbI TUHEHHBIX YPaBHEHUH, HCCJIe-

HEHUH JA0BATh TOCTPOCHHBIE MOJIENIA C TIOMOILBIO
MATPHUI] U ONPEACIIUTENIEH, HHTEPIPEeTUPO-
BaTh NOJIYYEHHbBIN PE3YyJbTaT

DyYHKIIUY U Tpa- OyHKIUA, c1TOcoObI 3a1anus QyHKIuU. | OnepupoBaTh NOHATUAMHU: QYHKIIUS, CITOCO-

¢uku. CteneHHas

B3aumuo obpatubie ¢pyHkimu. Komro-

ObI 3a/1aHUS] (PYHKIIMH; B3aMMHO OOpaTHbIE




GYHKIHS C TIETTBIM

surst Gyakuui. ['paduk Gyakmmm.

dbyHKIMH, KOMIO3UIUS QYHKIHHI, rpaduk

II0Ka3aTesleM DneMeHTapHbIE TPeoOpa3oBaHus rpa- | GyHKIMH, 001aCTh ONPEACTICHUS U MHOXKECTBO
(12 9) (bUKOB HYHKIIUMA. 3HAYCHHUH PYHKIUHU, HYIU QYHKIIHH, IIPOMe-
OO6nacTp ornpeeneHuss © MHOXKECTBO | KYTKH 3HAKOIIOCTOSHCTBA; JIMHEHHAs, KBa(pa-
3HaueHni GpyHkiuu. Hynu GyHknuu. | TMUHAs, [poOHO-IMHEWHAS U CTETICHHAs (PyHK-
IIpomeKyTKHM 3HAKOIOCTOSTHCTBA. YET- | 1uu.
Hble M Heu€THbIe pyHKuuU. [leproau- | BeIMOJHATE 3iieMeHTapHble IpeoOpa3oBaHUs
yeckue pyHKuuu. [IpoMexyTku MOHO- | rpaduKoOB HyHKIUH.
TOHHOCTU (YHKLIMU. MakCUMyMBbI U 3HATh M YMeTh A0KA3bIBATh YETHOCTh WU
MUHUMYMBI GyHKIMU. Hanbonpmee n | HEYETHOCTD (DYHKIMU, TEPHOAUIHOCT (PYHK-
HauMEHblIee 3HaYeHue QyHKIUH Ha LIUH, HAXOAUTh ITPOMEXYTKH MOHOTOHHOCTH
IIPOMEXKYTKE. (yHKIMH, MAKCUMYMbI I MUHUMYMBI (PyHK-
JIuneliHast, KBajgpaTH4Has M ApoOHO-| MM, HAUOOJbILIEE U HAMMEHbIIIEE 3HAaUECHUE
nuHelHas (QyHKIUU. OnaeMeHTapHoe| (QYHKIIMU Ha MPOMEXKYTKE.
UCCIIeIOBaHUE U TOCTpoeHue rpadu-| @opmMyJMpoBaTh U HIIIOCTPUPOBATH IPa-
KOB 3TUX (DYHKITHIA. (pnuecku cBONCTBA JIMHEMHOW, KBaAPATUYHOM,
Crenenb ¢ 1enbIM TOKaszareineM. bu- | IpoOHO-JIMHEHMHOW U CTENEHHON (YHKIIUA.
HoM HrproTOHA. Bripa:xkath (popmyIaMu 3aBUCHMOCTH MEXIY
CrenenHass (yHKLIMS C HATypaJIbHbIM | BEIMUYUHAMHU.
U 1enbIM nokazaresneMm. E€ cBoiicTBa u | 3HATh onpe/ejieHHe U CBOICTBA CTEIICHH C
rpapuk LIeJIBIM [IOKa3aTeseM; NOIXOIIy o (hopMy 3a-
IUCH JCHCTBUTEIBHBIX YHCEIN JUIS PELICHUS
NPAaKTUYECKHX 3a/1a4 U IPEACTaBICHUS TaHHBIX
Apudmernuecknii | ApudMeTHuecKuil KOpeHb HaTypaib- | dopMyJIMpoOBaTh, 3aUCHIBATH B CHMBOJIH-

KOpEHb N-0H cTe-
nenu. Mppanmo-
HaJbHBIC YpaBHE-
HUS

HOU CTENCHHU U ero CBOWCTBA.
[IpeoOpa3oBaHusi YMCIOBBIX BBIpaXKe-
HU, COIepIKAINX CTETICHU U KOPHH.
Wppauunonaneupie  ypaBHeHus. Oc-

yeckoid ¢opmMe U HCMHOJB30BATh CBOWMCTBA
KOpHSI N-OU CTETNCHH JUTsl PeoOpa30OBaHMsI BbI-
paXKeHU.

Haxoauth pemeHusi UppaiMoHAIbHBIX ypaB-

(18 u) HOBHBIE METOJbl PELICHHS HppalUo- | HCHUI ¢ MOMOIIbIO PaBHOCUJIBHBIX IEPEXOI0B
HaJIbHBIX ypaBHEHUIH. PaBHOCWIIbHBIE | WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH.
Mepexo/ibl B pelIeHUH uppanuoHaib- | CTpouTh rpaguk QyHKIMHU KOpHS N-0i cTeme-
HBIX YpaBHEHUH. HU Kak oOpaTHOW Juisi (pyHKUMM CTEHEHH C
CaoiicTBa u rpaduk KOpHS N-0il cTe- | HATYpaTbHBIM MMOKa3aTeIeM
MIeHU KaK QYHKIIMU 0OpaTHOW CTEeNEeHU
C HaTypaJbHBIM MOKa3aTeIeM

[TokazarenbHas Crenenp ¢ palMOHalIbHBIM TOKa3aTe- | POpMyJMpPOBATh oOIpeAeleHHe CTEIEHU C

¢dbynakmus. [lokasa-

JIeM U €€ CBOMCTBA.

pallrOHAJIBHBIM ITOKA3aTCIICM.

TenbHble  ypaBHe- | [loka3atenbHas QyHKUus, €€ cBoiicTBa | BRIMONHATL MpeoOpa3oBaHUs YHUCIOBBIX BbI-
HUs u rpadux. Hcnonp3zoBaHue rpaduka | pakeHUi, coaepkKalmx CTeNeHH ¢ palloHalb-
(10 u) GbyHKUIMH 7151 peIIeHUs] YpaBHEHUM. HBIM ITOKa3aTEIEM.
IlokazarenpHble ypaBHeHHsA. OcHOB- | Mcnoab3oBaTh nM(ppoOBbIe pecypehl i 110-
HbIE METO/Ibl pEIICHUS T0KA3aTEeIbHBIX | CTPOCHUS rpaduKa Moka3aTeslbHONH (YHKINU U
ypaBHEHUH U3y4eHUs €€ CBOMCTB.
HaxoauTth pelmenus nokasaTelbHbIX ypaBHe-
305071
Jlorapudpmuueckas | Jlorapudm uncna. Coiictsa norapud- | laBaTh onpeaenenue joraprudma yuca; jie-
¢bynkus. Jlora- Ma. JlecaTuUHbBIE U HaTypajibHbIE JIOTa- | CITUYHOIO U HaTypajabHOro jJorapudma. Ue-
pupmHuueckue pudmsl. [IpeobpazoBanue BeIpaKeHH, | MOJIB30BATh CBOMCTBA JOrapu(pMOB IS Tpe-
YpaBHEHUSA coJiepKaIIux JorapuMel. 00pazoBaHus JTOTapUPMUIECKUX BBIPAKCHUM.
(18 9) Jlorapudmuueckas GyHkius, e€ cBoil- | CTpouThb rpaduk gorapupmuueckoin GyHKIUNA

ctBa u rpaduk. Mcnonabs3zoBaHue rpa-
¢buka QyHKUIMU 11 peleHus] ypaBHe-
HUH.

Jlorapudmuueckue ypaBHenus. Oc-
HOBHBIE METO/IbI peIIeHus Jorapug-

Kak 00paTHOM K Mmoka3aTeabHON U UCTIO0Ib30-
BaTh CBOICTBa Jorapu@muueckoit GyHKIIMN
JUISl pELLIEHUs 3aa4.

Haxoauthb pemienust jgorapuMuyecKux ypas-
HEHUI C NOMOUIBI0 PABHOCHJIBHBIX NEPEXO0OB




MHYECKUX YpaBHEHUH. PaBHOCUIIbHBIE
Nepexobl B pelIeHu  Jorapupmuye-
CKMX YpaBHEHUMU.

WJIM OCYLIECTBIISAS IPOBEPKY KOpHEN

Tpuronomerpuye- | CuHYC, KOCHHYC, TAHI'€HC U KOTaH- JaBaTp onpenesieHus CUHyca, KOCUHYCa, TaH-
CKHE€ BBIPQKEHUS H| F€HC YUCIIOBOIO apryMeHTa. ApKcHu- I'CHCA U KOTAHT'€HCa YMUCI0BOrO apryMeHTa; a
YPaBHEHHUS HYC, aDKKOCHUHYC ¥ apKTaHI'€HC YHUC- TaK)K€ apKCHHYCa, apKKOCHUHYCa U apKTaHIeHCca
(22 ) JIOBOTO apryMeHTa. 4yucIa.
Tpuronomerpruyeckas OKpyKHOCTBb, IIpuMeHATh OCHOBHBIE TPUTOHOMETPUUYECKHE
OIIpeICIIEHUE TPUTOHOMETPUYECKHUX dbopmynbl Ui peoOpa3oBaHUS TPUTOHOMET-
(GYHKLIMI YHUCIOBOrO apryMeHTa. PUYECKHUX BBIPAKECHUM.
OCHOBHBIE TPUTOHOMETPUYECKUE Ipumensitb (GopMynbl TPUTOHOMETPUU JUIS
¢bopmyisl. [IpeobpazoBanue Tpuro- pELICHNs OCHOBHBIX THUIIOB TPUTOHOMETpUYE-
HOMETPUYECKUX BbIpakeHui. Peme- CKHMX ypaBHEHUH
HUE TPUTOHOMETPUYECKUX YPABHEHUN
ITocnenoBarensHo- | IlocienoBarensHOCTH, CIOCOOBI 3a7a- | OnepupoBaTh HOHSITHSIMHM: II0CJIE0BATEIIb-

CTH ¥ IIPOTPECCHU
(10 9)

HUA IIOCJIEA0BaTEIbHOCTEN. MeTonq
MaTeMaTU4eCKON MHIYKIMU. MOHO-
TOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BA-
TenpHOCTH. McTOopusa ananmza 6ecko-
HEYHO MaJIbIX.

ApudmeTrndeckas U reoMeTpudecKas
MIPOrPECCHUMU.

beckoHeuHo yObIBarolasi reoMeTpu-
yeckas mporpeccusa. Cymma Oecko-
HEYHO YOBIBaIOIIEH I'€OMETPUUECKOMN
nporpeccuu. JIMHEWHBIM U 3KCIIOHEH-
HHAIBHBIN pocT. Yuco e.

®opmyisia CI0XKHBIX IpoueHTos. He-
[10JIb30BAHUE IPOrPECCUM JUIsl pellie-
HUS pealbHBIX 3aJad IPUKIATHOTO
Xapakrepa

HOCTb, CIOCOOBI 3a/JlaHHs MOCIEA0BATEIbHO-
CTEH; MOHOTOHHBIE U OTPaHUYECHHBIE I1OCIIEN0-
BaTEJIbHOCTH; MCCJIEA0BATH I10CIEA0BATEIbHO-
CTH Ha MOHOTOHHOCTb Y OTPAaHHUYEHHOCTb.
[Tonyuyate npencraBieHne 00 OCHOBHBIX UIEIX
aHaJin3a OECKOHEUHO MaJIbIX.

JlaBaTh onpenenenne apuhMETUUECKOW H
F€OMETPUYECKOM ITPOTPECCUH.

Jloka3pIBaTh CBOWCTBA apU(PMETHUYECKON W
F€OMETPUYECKON MPOrpPECCHM, HAXOIUTh CyM-
My YJIEHOB IPOrPECCHM, a TAKKE CyMMYy uJie-
HOB OECKOHEYHO YOBbIBAIOILIEH F€OMETPUUECKOMN
IPOTPECCHH.

Hcnouabp30BaTh Iporpeccuu Ui pelleHus 3a-
Jla4 MPUKIIATHOTO XapaKTep.

IIpumensTe GopMyilly CIOXHBIX HPOLEHTOB
JUISl pelIeHUs 3a/1a4 U3 pealbHOU MPAKTHKU

HenpepsiBHble HenpepriBable QyHKIMM U uX cBOH- | OnepupoBaTh NMOHATUAMM: (DYHKIUS HEmpe-
¢ynkuuu. Ilpous- | ctBa. Touka paspbiBa. ACHMNTOTHI | pbIBHAs Ha OTpe3Ke, TOUKA pa3pbiBa (QYyHKIHUH,
BOJHAs rpadukoB ¢yHkiuil. CoiicTBa (yHK- | acUMNOTOTA rpapuka GyHKIUH.
(20 u) Uil HenpepbIBHBIX Ha oTpe3ke. Metox | IIpuMeHATH CBOMCTBAa HEMpEepbIBHBIX (PYHK-
WHTEpPBAJIOB Ul DEIICHHWs Hepa- | MM JUIA pelIeHns 3aaay.
BeHCTB. [IpumeHenue cBoiicTB Hempe- | OnepupoBaTh NOHATHAMM. II€pBasi U BTOpas
PBIBHBIX (QYHKIMM A1 peleHusl 3a- | MIpou3BOJAHbIE (YHKIUHU; MOHHMMATh (u3nye-
Jay. CKMM U T€OMETPUYECKHUI CMBICI ITPOU3BOIHOM;
IlepBas u BTOpas NpoOU3BOJAHBIC 3alUChIBaTh YPABHEHHE KaCaTEIbHOM.
¢ynkuuu. OnpeneneHue, reoMeTpu- BbIyucaATL IPOU3BOAHBIE CYMMBI, IIPOU3BE-
YeCKU U (PU3NYECKHUI CMBICT IPOU3- | ACHMSI, YACTHOTO U CIOKHON (PYHKIIMH.
BOJHOM. YpaBHEHHE KacaTEIbHOU K N3yuaTs npou3BOJHBIE JIEMEHTAPHBIX (YHK-
rpaduky GyHKIUH. LAH.
ITpousBosHbIe aeMeHTapHbIX GyHK- | Menmoab3oBaTh reoMeTpuueckuid U Qusuye-
nui. [Ipon3BogHas CyMMBI, TPOU3BE- | CKUI CMBICII IPOM3BOIHOM IS PEIICHUS 3a7a4
JI€HUS1, YACTHOT'O U KOMIIO3UILINH
byHKIHIT
IToBTOpEHME, OcHoBHbIE IOHATHUS Kypca anreOpbl U | [IpuMeHATh OCHOBHBIE MOHSTUS Kypca anreo-
00o0meHne,  CHU- | HaYaln MaTeMaTmdeckoro axamm3a 10 | ppl M Haval MaTeMaTHYeCKOTO aHalHu3a JUId

cTeMaTHu3alus 3Ha-
Hui (2 9)

Kjacca, 0OOOIIEHHE M CHCTEeMaTHh3a-
1S 3HAHUH

peuicHud 3ajiaq U3 peanLHoﬁ JKU3HU U JPpYIrux
IIKOJIbHBIX IMTPEAMETOB




11 kaacc (140 yacoB)

Ha3Banue pa3aena

OcHoBHOe conep:kaHHue pa3jesa

OcHOBHBIE BH/bI JAeATEJIbHOCTH 00y4aro-

(kommyecTBO  4a- | (TeMbl) HMXxcs
COB)
Uccnenosanue [Ipumenenne npou3BoHON K uccie- | CTpouTh rpaduk KOMIO3UIMKA (QYHKIHA ¢ T0-

¢yHKIME C TIOMO-
IIBIO TIPOU3BOTHON
(24 4)

NOBaHWIO (YHKIMA HA MOHOTOH-
HOCTh U 3KCTpeMyMbl. HaxosxneHue
HauOOJIBIIEr0 ¥ HAaUMEHBIIETO 3Ha-
YEHUsI HENPEPBhIBHOW (YHKIIMU Ha
OTpE3Ke.

[Ipumenenne  MNpoOU3BOAHOM ISt
HaxO0JICHUS HAWIY4YILEero PEelIeHUs
B MPUKIAIHBIX 3aJadax, IJs Ompe-
JICJICHUSI CKOPOCTH U YCKOpPEHHUS
npoiiecca, 3a1aHHOr0 GOPMYIIOH HITH
rpaduKoM.

Kommnoszunuss ¢ynkuuii. ['eomerpu-
yeckre 0o0pas3bl ypaBHEHHH M Hepa-
BEHCTB Ha KOOPJMHATHOM TUIOCKOCTH

MOIIBIO  3JEMEHTapHOTO
CBOICTB KOMITO3UIIUH.
CTponTh reomMeTpruecKue 00pasbl ypaBHEHUH
HEPAaBEHCTB Ha KOOPJAMHATHOMN TIOCKOCTH.
Hcnoab30BaTh MPOU3BOIHYIO UIS HCCIIEAOBA-
HUS QYHKIIMA HA MOHOTOHHOCTb U 9KCTPEMYMBI;
HAXOAUTh HauOoIblllee W HaWMEHbIEE 3Haye-
HUs QYHKIIUU HETIPEPHIBHOM Ha OTpE3Ke;
Crpouts rpadukn (yHKIMA HA OCHOBAHHH
MIPOBEAEHHOTO UCCIIEIOBAHMUSI.

Hcnoab30BaTh MPOM3BOAHYIO TSI HAXOXKACHUS
HAWIYYILEro peuleHHs B MPHUKIAIHBIX, B TOM
YHCIIe COIMATbHO-DKOHOMUYECKHX, 3a1a4ax, JJIs
ompezieNieHus] CKOPOCTH U YCKOPEHHs Ipoliecca,
3aiaHHOTO (POpMYITON Wit rpauKOM.
IMosyuyaTs mpeacraBiieHHe O TPUMEHEHUU
MPOU3BOAHON B PA3JIMYHBIX OTPACIAX 3HAHUM

HCCICA0BaHUA u

[lepBooOpa3Has
UHTETpaI
(12 u)

IlepBooOpazHasi, OCHOBHOE CBOHCTBO
nepBooOpasHbix.  IlepBooOpa3Hbie
asieMeHTapHbIX (QyHKuui. IlpaBuna
HaXO0XKJICHHUS TEPBOOOPA3HBIX.
Huterpan. I'eomeTpruueckuii CMBICIT
MHTErpaysa. Beluuciaenue omnpene-
JNEHHOTO UHTerpajga 1o Qopmyine
Herotona-Jleitonuna.

IIpumeHeHne uHTErpana A HaXxoxX-
JeHUs TUIoIaZe MmiIockux ¢Guryp u
00BbEMOB reOMETPUYECKHX Tell.
[Tpumeps! pemennit auddpepeHun-
QJIBHBIX YPAaBHEHUH.

OnepupoBaTh NOHATUAMM: [IEPBOOOPA3HAs U
omnpeneneHHbid uaTerpan. Haxonurs mepBooo-
pasHble 3JIEMEHTapHBIX (PYHKIUI U BBIUUCIIATH
uHTerpai o gpopmyne Herorona — Jleiibnumna.
HaxoauTh miomany miockux Guryp u o0bEMbl
TeJI C IOMOUIBIO OIPEJEIEHHOIO HHTErpaa.
3HAKOMHTBCSA C MATEMATUYECKUM MOJIEIUPOBA-
HUEM Ha npumepe auddepeHInaIbHbIX ypaBHe-
HUH.

IMosyuaTs npencraBieHrWe O 3HAYEHUM BBeJle-
HUS MOHATHS MHTETpajla B pa3BUTHUH MAaTEMaTH-
KH

I'paduku Tpurono-
METpUYECKUX (PyHK-
nui. Tpuronomerpu-
YECKUE HEPABEHCTBA
(16 1)

Tpuronomerpruyeckue QyHKIHH, HX
CBOMCTBA U IpauKu.

OT1bop KOpHEl TpUTrOHOMETpHUE-
CKHX YPaBHEHHH C ITOMOILBIO TPUTO-
HOMETPUYECKON OKPY>KHOCTH.
Pemenne TpUrOHOMETpUYECKUX HE-
paBEHCTB

Hcnoab3oBath nuppoBbie pecypcesl IS 110-
CTPOEHUS TPapUKOB TPUTOHOMETPUUECKUX
(GYHKIIMHM U U3Y4YEHUSI UX CBOWCTB.

Pemiate TpUrOHOMETPUYECKHE YpPAaBHEHUSA U
OCYIIECTBIISATh OTOOP KOpHEH ¢ MOMOIIbIO TpH-
TOHOMETPUYECKON OKPYKHOCTH.

IIpumensite QopMyabl TPUTOHOMETPUM IS
pEelICHUsI OCHOBHBIX THUIIOB TPUTOHOMETpHUYE-
CKHMX HEpaBEHCTB.

Hcnoab3oBath nu(ppoBbIe pecypesl Ui 110-
CTPOEHUS U HccieoBaHus rpadukoB QyHKIUN

WppannonanbsHele,
[oKa3aTeJIbHbIE U JIO-
rapupmMHUEcKue Hepa-
BEHCTB (24 u)

OcCHOBHBIE METOJBI PELIECHUS IOKa-
3aTeJbHBIX U JIOTapUPMUYECKUX He-
PaBEHCTB.

OcCHOBHbBIE METO/Bl pEUIeHHs] Uppa-
LIMOHAJIbHBIX HEPABEHCTB.
I'padnueckue mMeToabl perieHus up-
paloHaIbHBIX, I10Ka3aTelIbHBIX H
Jorapu(MUUECKUX ypaBHEHUHN U He-

IIpuMeHATH CBOMCTBA IOKA3aTEJILHOM W JIOTa-
pubMuyecko (QYHKIHMI K peHIeHHIo MOKa3a-
TEJBHBIX U JIOTapUPMHUUECKUX HEPABEHCTB.
O00cHOBATH PAaBHOCUIIBHOCTH MEPEXOJIOB.
Pemarh uppainoHaabHble HEPABEHCTBA.
Hcnonb3oBatrh rpaduueckue MeToabl U CBOM-
CTBA BXOJSIIMX B YpPAaBHEHHE WJIN HEPABEHCTBO
GyHKIMH 17151 peleHust 3a1a4u




paBEHCTB

KomiiekcHrblie yncia
(10 9)

KommiekcHpie ymcma. AnreOpaunde-
CKasi U TPUTOHOMETpUYecKasi (OpMbI
3aIMCH KOMIUIEKCHOTO YHCIIa.
Apudmerndeckue ornepanuu ¢ KoM-
IUIEKCHBIMH YHCIIAMU.

N300pakeHre KOMILJICKCHBIX YHCEI
Ha KOOPJMHATHON IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cre-
IIEHH U3 KOMIUIEKCHOI'O YHCIIa.
[IpuMeHeHNEe KOMIUIEKCHBIX YHCEN
U pelieHust (U3NYEeCKUX M TIeo-
METPHUUYECKUX 3a7au

OnepupoBarh NOHATHAMM: KOMIUIEKCHOE YHC-
JI0 U MHOKE€CTBO KOMIIJIEKCHBIX YHCEIL.
IIpeacTaBasiTh KOMIUIEKCHBIE YHCIIA B aJireOpa-
MYECKOI U TpUroHoMeTpuieckoii popme. Bbi-
HNOJHATb apu(METUUECKHE ONepalluy C HUMHU.
M300paxkaTh KOMIUIEKCHBIE YHMCJIa Ha KOOpPIU-
HATHOMU IJIOCKOCTH.

I[IpumensTs Gopmyny MyaBpa u nmoxydatsh
IIPEJICTaBICHUE O KOPHAX N-Ol CTEIIEHHU U3 KOM-
IJIEKCHOTO YKCJla. 3HAKOMHUTBCS ¢ IPUMEpaMu
IIPUMEHEHHS] KOMIUIEKCHBIX YHCEN U1l PELICHUS
reOMETPHUECKUX U (PU3UUECKUX 33724

HatypainbHsble u ne-
Jbl€ YKca

(10 1)

HarypanbHble U 11e71bIe Yuca.
[IpuMeHneHne mpU3HAKOB JEIUMOCTU
mensix uncen, HOJI m HOK, ocrart-
KOB II0 MOAYJIXO, airopurMa EBKin-
Jla ISl peIIeHUs 3a7]a4 B 1EJIbIX YHC-
J1ax

OnepupoBaTh NOHATHAMU: HATypaJIbHOE U 1ie-
JI0€ YUCII0, MHOYKECTBO HATYPAJIbHBIX YUCEIL.
Hcnoab30BaTh NPU3HAKH JIETUMOCTH LIETBIX
yucen; octatku 1o moaynto; HOZl u HOK Haty-
pasbHBIX yKcen; anroput™ EBkiaunaa ams pee-
HUS 3a]a4.

3anucepIBaTh HATYpaJbHBIC YKCIIA B PAa3JIMYHBIX
IIO3UIITMOHHBIX CUCTEMAaX CUHCIICHUA

CucreMbl panuo-
HaJbHBIX, UPPALHO-
HaJILHBIX ITOKa3a-
TEIBHBIX U JIOra-
pubMUYECKUX ypaB-
HEHUH

(12 u)

Cucrema n COBOKYIIHOCTb ypaBHeHHﬁ.

PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIECTBUS.

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM
U COBOKYITHOCTEH pPallMOHAJIBHBIX,
MPPALMOHAIIBHBIX, T0KA3aTEJIbHBIX U
norapu(pMUUECKUX YpaBHECHHH.
[IpuMeHeHne ypaBHEHUM, CUCTEM H
HEPABEHCTB K PEIICHHUIO MaTeMaTH-
YECKHX 3a7a4 U 3a/1a4 U3 pa3InYHbIX
obnacTeil HayKU U pealbHOW KU3HH,
HMHTEpIpeTalus IOJyYEeHHBIX pe-
3yJbTaTOB

OnepupoBaTh NOHATHAMM: CUCTEMA U COBO-
KYITHOCTb YPaBHEHUH U HEPABEHCTB; PEILICHHE
CUCTEMBI WJIA COBOKYITHOCTH; PABHOCHJIBHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS.

HaxoauTth penieHust CUCTEM M COBOKYITHOCTEMN
LEJIbIX PALMOHAIBHBIX, UPPALMOHAIIBHBIX, TOKA-
3aTeJIbHBIX U JOrapupMHUUECKHX YpaBHEHUH U
HEPABEHCTB.

IIpuMeHATH cUCTEMBI YPABHEHUH K PELLIEHUIO
TEKCTOBBIX 33J]a4 U3 pa3IMuHbIX oOnacTel 3Ha-
HUU U pEaJIbHO KU3HHU; HHTEPIPETUPOBATH
ITOJIyYEHHBIE PELICHUS.

Hcnoab30BaTh MGPOBBIE PECYPChI

3amauu ¢ mapamer-

PanvonaneHbIe, MppallOHAIBHBIE,

Bb10upaTh criocob penieHus panuoHalbHbIX,

pamMu MOKa3aTeabHbIe, IOTApU(PMUUECKHE | UPPALMOHAIBHBIX, TOKa3aTeNbHbIX, JOrapudMu-
(16 1) Y TPUTOHOMETPUYECKUE YPABHEHUS], | YECKUX M TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPAaBEHCTBA U CUCTEMBI C [TAPAMET- | HEPABEHCTB, COAEPKALIMX MOAYJIN U IapaMETPBI
pamMu. IIpumensaTs rTpaduueckue W aHATUTHUYECKUE
[TocTpoeHue u uccnenoBaHre MaTe- | METOJBI ISl PELICHUSI YPAaBHEHUN U HEPABEHCTB
MaTUYECKHX MOJICJIEH pealbHBIX CU- | C TIapaMeTpaMH, a TakKe HccleoBaHue (PyHK-
TyallMi C TOMOIIbIO YPABHEHUN, CU- | [IUM METOJaMH MAaTEMATHYECKOI0 aHAJIU3A.
CTEM ypaBHEHHI M HEPABEHCTB C Ma- | CTPOMTH M HMCCIeA0BATH MAaTEMaTUYECKHE MO-
paMmeTpamu JIETIM pEAIbHBIX CUTYallUi ¢ TIOMOIIBIO ypaBHE-
HUI, HEPABEHCTB M CUCTEM C MapameTpaMu
[ToBTOpenue, 0000- | OcHOBHBIC TIOHITHS U METOIBI Kyp- | MoaeJupoBaTh peallbHbIe CUTYalluH Ha SI3bIKEe
IIeHUe, CHUCTEMaTH- | ca, O00OOIIeHHE W CHUCTeMaTh3alus | alreOpbl, COCTABISATDH BRIPAKEHUS, yPABHCHHUS,

3anwst 3HaHui (16 1)

3HAHUH

HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
HCCJIe0BATH [TIOCTPOCHHBIE MOJEINN C UCIIONb-
30BaHMEM arrapara aareopsbl.

I[IpumensTe GyHKIUU Ui MOJCIHUPOBAHUS U
MCCJIEIOBAHMSI PEAJIBHBIX MTPOLIECCOB.

Pemars npukiiagHbie 3a7ja4d, B TOM YHCIIE CO-
[IUAIEHO-?)KOHOMHYECKOT0 ¥ (PU3HUECKOTO Xa-
pakTepa, CpeICTBaMU aJireOpbl 1 MaTeMaTuye-




‘ CKOro aHajin3a

IHoypounoe niianupoBanue AJICEBPA u Hauajsa MmaTemaTu4deckoro anajan3a, 10 kiacc

Ne Hama Tema ypoxka
n/n | Ilnan ‘ Dakm
MHO0:KecTBO AeiicTBUTENbHBIX YHce]l. MHorouieHnbl. PaunonajbHbie ypaBHeHUs U HepaBeHcTBa. CH-
cTeMbl JIMHEHHbIX YPaBHEeHUI - 28 yacos
1 MHO0K€eCTBO, Onlepaluy HaJ MHOYKECTBAMM U UX CBOMCTBA
2 Juarpammbl Ditiepa - Benna
3 ITprMeHEeHNEe TEOPETUKO-MHOKECTBEHHOT'0 annapaTa Jilsl peleHts 3a1a4
4 PanmonasibHbIe yncia
5 OOBIKHOBEHHBIC U JECSITHYHBIC TPOOH
6 [TporeHTHI
7 beckoHeuHpIe IEpHOIMUECKHE TPOOH
8 [Tpumenenne npoGeil 1 MPOLEHTOB ISl PENICHUS TPUKJIATHBIX 33124
9 JleiicTBUTENIBbHBIE YnCIIa
10 PanmonasibHble ¥ MppallMOHAJILHBIE YKCIIA
11 ApudmeTnieckre onepaluu ¢ 1eHCTBUTEIbHBIMU YHUCIAMU
12 Moysib JEMCTBUTEIBLHOIO YUCIIA U €70 CBOWCTBA
13 [TpuOnm>xEHHbIE BHIYKMCIEHUS, IPABUJIA OKPYTJICHUS
14 ITpukuaka 1 o1eHKa pe3ynbTaTa BHIYUCICHUI
15 Konumponvnasn paooma Nel no meme «Payuonanvhsle ypasnenus u nepa-
serncmea. Cucmemol TUHEIIHBIX YPAGHEHUIL)
16 OCHOBHBIE METOJIbI PEILICHNUS LIENIbIX YPABHEHUN
17 OCHOBHBIE METO/Ibl PELICHUs] APOOHO-pallMOHAJIbHBIX YpaBHEHUN
18 OCHOBHBIE METO/IbI peIIEHUs LIEIbIX U IPOOHO-PAIIMOHAIbHBIX HEPABEHCTB
19 MHorouseHsl OT OTHOM NIEPEMEHHOM. [[eneHre MHOrouIeHa Ha MHOTOYJIEH C
OCTaTKOM
20 Teopema bezy
21 MHorousens! ¢ neasiMu Kodpdunuentamu. Teopema Buera
22 PeleHue cucTeM JTMHENHBIX YPaBHEHUN
23 Martpuna CUCTEMBI IMHEHHBIX YPABHEHUN
24 Onpenenurens MaTpullbl 2X2, €ro reOMeTpUYECKUN CMBICT U CBOMCTBA
25 Brruncnenne 3HaueHUs ONPEeIUTENs]
26 IIpuMeHeHne onpenenuTens s PEIICHUs] CUCTEMBI IMHENHBIX YPABHEHUN
27 Pemenne npukiagHeIX 3a/1a4 C MOMOIIBIO CHCTEMbI JIMHENHBIX YPAaBHEHUN
28 Konumponvnasn paooma Ne2 no meme « Mnoscecmeo oeiicmeumenbHvlx Y-
cen. Mnozounenoty
@ynknun u rpapuxu. CtenenHas GyHKIus ¢ HeabIM NoOKasarTeseMm - 12 yacos
1 Cnoco6s1 3a1anus ¢pyHkiuu. Bzaumuo odpatasie Gpynkiuu. Kommosumnus
(GyHKIUH.
2 I'paduk Pynkumu. dnemeHTapHble IpeodbpazoBaHus rpaduKkoB QyHKINN
3 O6uacTh onpeeneHusl 1 MHOXKECTBO 3Ha4eHUH (pyHKIMN
4 Hynu pynxun. [TpomexyTkn 3HaKONOCTOSIHCTBA
5 Yérnple u Heu€THble pyHkuuu. [lepuoanueckue QyHKIMN
6 ITpomexyTKH MOHOTOHHOCTH (pyHKITMH. MakCUMyMbl 1 MUHUMYMBI (YHKIIUU
7 HawuOonbIiee 1 HauMeHbllee 3HaYeHne (PYHKIMU Ha IPOMEKYTKE
8 Jluneitnas u kBagpaTuuHas QyHKIUHU. DJIEMEHTapHOE HCCIIe0BaHueE U rpa-
buku GyHKUNN
9 JpobHo-nuueliHas GyHKIUU. DIIeMEHTapHOE HCCIeI0BaHuE U IpapUK ITUX
byHKIMI




10

Crereus ¢ LETBIM ITOKa3aTeaeM. burnom HeroToHa

11 CrenenHas (yHKIHS C HATYPAJIBHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBolicTBa u
rpadux

12 Koumponvnasn pavboma Ne3 no meme « Oynkyuu u pagpuxu)

Apupmerndeckuii KopeHb N-o0ii crenenu. MppannonanbHblie ypaBHeHus - 18 yacos

1 Apudmerndeckuil KOpeHb HaTypaJbHON CTEIIEHH U €r0 CBOICTBA

2 ITpeobpa3oBaHys YHCIOBBIX BBIPAKEHUI, COJIEPKAINX CTEICHH

3 BbiHeceHre MHOXKUTENS U3-T10]] 3HAKa KOPHS

4 BHecenue MHOXUTEIIS MO/ 3HAK KOPHS

S) Coxkparienue apooeid, CoepKanux paIuKabl

6 [Tpeobpa3oBaHre UppaMOHAIBLHBIX BhIPAKEHHH

7 IToBTOpeHue nmo TeMe «ApupMETHIECKUA KOPEHb N-HOW CTEIICHMY

8 Koumponvnaa paboma Ned no meme «Apugpmemuueckuil kopenv n-oi
cmenenu

9 HppaunoHanbHble YpaBHEHUS

10 O06J1acTh JONYCTUMBIX 3HAYEHUI UPPALIMOHAIBHOTO YPaBHEHUS

11 OCHOBHBIE METOJIbI PEIICHUS] UPPAIIMOHATILHBIX YPABHEHHIA

12 PaBHOCWIIbHBIE IEPEXO/bl B PEHIEHUH UPPALMOHAJIbHBIX YPaBHEHUN

13 ANTOPUTM pellleHus] UPPAIMOHATLHBIX YPaBHEHHM

14 Pemenne nppanyoHaIbHbIX YpaBHEHUN

15 Pemenne nppalnoHaJbHbIX ypaBHEHUN

16 CsaoiicTBa u rpaduK KOpHs N-0i CTENeHH KaK (yHKIIMH OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTelleM

17 [ToBTOpenue no reme «VppanproHanbHble YpaBHEHUS

18 Konumponvnas paboma No5 no meme «Uppayuonanvhule ypasuenusn

Ioka3aTenbHas pynkuusa. [lokazarenbHbie ypaBHeHus - 10 yacos

1 CrerneHsb ¢ pallMOHAIBHBIM MTOKa3aTesaeM U e€ CBOMCTBa

2 ITokazarenbHast pyHK1Ms, €€ cBOWCTBA U rpaduK

3 Vcnonp3oBanue rpaduka QyHKIUU A pelIeHUS] YpaBHEHHMA

4 Iloka3aTenbHbIe ypaBHEHUS

S) OCHOBHBIE METO/Ibl PELlIEHNUs] TOKA3aTENbHBIX YPAaBHEHUN

6 ITpuBenenne o6enx yacTel ypaBHEHUs K OTHOMY OCHOBAHHIO

7 Brinecenne 0011ero MHOKHUTES 32 CKOOKY

8 MeTo/ 3aMeHBI IEPEMEHHON B IOKA3aTEJIbHBIX YPABHEHUAX

9 MeTo1 MOYJIEHHOTO AeTIeHUS

10 Konmponsnas pavoma Ne6 no meme «Ilokazamenvnasn pynkyus. Iloka-
3amenbHble yPAGHEHUA)

Jlorapudpmuueckas pynkuus. Jlorapupmudeckue ypapHenus - 18 yacos

1 Jlorapudm ymncna
. OCHOBHBIE METO/Ibl PelIEHNUs JOrapu(PMUUECKUX YPaBHEHUH.

2 CaoiicTBa Jiorapudma

3 Jlecatuunble gorapugmsl

4 HatypanbHble norapugmsl

5 ITpeoOpa3oBaHue BbIpAXKEHUN, COAECPIKAIIMX JIOTApU(MBI

6 Jlorapudmuueckas pyHkIus, €€ CBOWCTBA U rpaduK

7 Hcnonb3oBanue rpaduka QyHKIUU A1 pelIeHUs] ypaBHEHHM

8 DyHKIMOHAIBHO-TPpAaUUYECKUN METOJT pEellIeHNs] ypaBHEHUH

9 Konmponvnaa paboma Nel no meme «Jlocapugpmuueckan goynkyun»

10 Jlorapudmuueckue ypaBHeHUs

11 PaBHOCHIIbHBIE NTEPEXObI B pEIIEHUH JOrapu(MHUUECKUX YpaBHEHUN

12 Pemenne ypaBHeHHI 110 onpeieNieHno Joraprudma

13 Meroa noTeHuupoBaHuUs




Meron BBECHUSI HOBOM IIEPEMEHHON

15 Meton norapudmupoBanus

16 ITepexox K HOBOMY OCHOBaHHIO

17 Pemenue norapudmMuyecknx ypaBHECHUIH

18 Koumponvnan paboma Ne8 no meme «/lozapughmuueckue ypasnenusn»

Tpuronomerpuyeckue BbIpa:keHusl M ypaBHeHus - 22 yaca

1 CHHyC, KOCUHYC YHCIOBOI0 apryMeHTa

2 TaHreHC M KOTAHT€HC YMCIIOBOTO apr'yMEHTa

3 APKCHHYC, apKKOCHHYC ¥ ApKTaHI€HC YMCIOBOI'0 apryMeHTa

4 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEEICHUE TPUTOHOMETPUYECKUX
(YHKIMH YUCIOBOTO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA

6 ®opMyIbl ABOWHOTO yriia

7 DopMyJibl HOHUKEHUS CTETIEHU

8 @DopMyJibl HOJOBUHHOIO yIJIa

9 ®opmyIbl CyMMbI apIyMEHTOB

10 dopMyItbl CyMMBI (PYHKITUIT

11 ®dopmyisl TpousBeieHus: QYHKIUI

12 ITpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH C TOMOLIBIO (hopMyIt

13 Konmponvnaa paboma NeQ no meme « Tpuzonomempuueckue eoiparx;ceHusn

14 Pemenne ypaBHeHus COSX = a

15 Permenne ypaBHeHus SinX = a

16 Pemenue ypaBHenuit tgx = a, Ctgx = a

17 MertoJ1 3amMeHbl TEPEMEHHOMN

18 YpaBHEeHMsI, CBOJSIIMECS K KBAJAPATHBIM YPAaBHEHHSIM

19 MeToJ pa3yiockeHHs Ha MHOKUTENN

20 OHOpPO/IHBIE TPUTOHOMETPUYECKHUE YPABHEHUS

21 Pemenne TpuroHOMETpUYECKUX YpaBHEHHN

22 Konmponvnasa pavboma NelO no meme «Tpuconomempuueckue Ypagne-
HUA)

IocsenoBarenbHOCTH UM nporpeccun - 10 yacos

1 ITocnenoBaTenbHOCTH, CIOCOOBI 331aHUS MOCJIEN0BATEILHOCTEH

2 Meto MareMaTH4eCKON MHIYKIIHA

3 MOHOTOHHBIE U OTPaHUYEHHBIE [TOCJIEN0BATEILHOCTH

4 Apudmernyeckas 1 reoMeTpuiecKas Iporpeccuu

S) beckoHeyHO yObIBaroIasi reOMETpHUUECcKasi IPorpeccus

6 CymMa 6ecKOHEeUHO yObIBaroIIei reOMeTpUUeCKOi Mporpeccuu

7 JIMHENHBIN ¥ SKCIOHEHIMAIBHBIN pocT. Yncio e

8 dopmyra CIOKHBIX MPOIIEHTOB

9 Hcnonp30BaHnEe IPOrPECCUU ISl PELIEHUs] pEAJIbHBIX 3a]a4 MPUKJIaJIHOTO
Xapakrepa

10 Konmponsnaa paboma Nell no meme «Ilocnedosamenvnocmu u npozpec-
cuuy

HenpepsbiBable pynkuun. Ilponssoanas - 20 yacos

1 HenpepriBable pyHKIMN 1 UX cBolicTBa. Touka pa3pbiBa

2 AcumnTotsl rpagukoB ¢yHkIHil. CBoiicTBa pyHKIINN HENPEPHIBHBIX HA OT-
peske

3 MeTo 1 MIHTEepBaIOB JUIsl pEIIEHNs] HEPABEHCTB

4 [TprMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIMH JUI pelleHus 3a1a4

5 IlepBast u BTOpas mpou3BOIHbIE (PYHKINU

6 Omnpenenenne, reOMeTpUYECKU 1 PU3NYECKUI CMBICI TPOU3BOTHON

7 ANTOpPUTM HaXO0XACHUS TPOU3BOIHON




8 dopmyibl auddepeHupoBaHUS
9 [Tpon3BoHas cTeneHHON QYHKIIUN
10 [Tpon3BoIHBIE JIEMEHTAPHBIX (PYHKLIUH
11 Breruncienre npou3BOIHBIX 3JIEMEHTAPHBIX (YHKIIHMA
12 [Tpon3BoHas cyMMbl QyHKIUH
13 [Tpon3BoHas mpou3BeeHUAPYHKITUH
14 [Tpon3BoiHAs YaCTHOTO (PYHKITHIA
15 [Tpon3BoiHAs KOMIIO3UIMHU (HYHKIUI
16 [TonsiTve 1 BbIUKCIIEHHE TPOU3BOTHON N-T0 MOPsIIKa
17 JuddepennmpoBanue caoxHONH GYHKINU
18 YpaBHeHUe KacaTelIbHOU K rpaduKy O YHKIIMH
19 YpaBHeHUe KacaTelbHON K TpaduKy QYHKINN
20 Konumponvnas paboma Nel2 no meme «Henpepuoienvie ghynxyuu. Ilpous-
600HAA»
IloBTOpeHue, 06001IEHNE, CHCTEMATH3AIUS 3HAHMUIA - 2 yaca
1 Pemenust TpUroHOMeTpUYECKUX ypaBHEHUN
2 Cucremaruszanus 3HaHUN

IHoypounoe nianupoBanue AJI'EBPA u Haua/ia MaTeMaTu4ecKkoro anajansa, 11 kiacc

No Jlama Tema ypoka
n/n | Ilnan ‘ Daxkm
HccnenoBanue pyHKumii ¢ noMOIIbI0 POU3BOHOM - 24 yaca
1 [ToBTOpenue. @opmynsl quddepeHIpoBaHS
2 [TpaBuna nuddepeHmpoBanus
3 [TpuMeHeHne Npou3BOIHON K MCCIIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh
4 [TprMeHeHre TpOU3BOJHON K HCCIIEI0OBAaHUIO (QYHKIMI HAa SKCTPEMYMBI
5 OKCTpeMyMbl QYHKIIUU
6 Bbruucienue 3KCTpeMyMoB (QYHKIIUU
7 ITprmeHeHre TpOU3BOJHOMN I JOKA3aTEJIbCTBA TOKIECTB U HEPABEHCTB
8 IToctpoenue rpagukoB GyHKIMH
9 Hccnenoanue pyHKIMK U IocTpoeHue rpapuka QyHKIUU
10 CBsi3b Mex 1y rpaukoM QyHKIIMH U TpapUKOM €€ MPOU3BOAHOM
11 HauOosnbiee 1 HauMeHbllee 3Ha4eHUs1 (YHKIMU Ha IPOMEKYTKE
12 3agaun Ha OTHICKAHKE HANOOJIBINNX U HAUMEHBIINX 3HAYEHUN BETNYNH
13 Pemienue 3a/1a4 Ha HaX0X/IeHHE HAUOOJIBIIIMX M HAUMEHBIINX 3HAUYEHUH
14 ITpriMeHeHre TPOU3BOJHON K HCCIeI0OBaHUIO (DYHKIIUN
15 Konmponvnaa paboma Nel no meme «Hccnedosanue gpynxkyuit ¢ nomo-
Wib10 NPOU3EOOHON)
16 [TpuMeHeHre TPOU3BOIHOMN I HAXOXK/IEHUS] HAWITYUIIero peleHns B Ipu-
KJIQJHBIX 3a/1a4ax
17 IIpuMeHeHne NpON3BOIHON B PEIICHNH 3a/1a4
18 [TpuMeHeHHe TPOU3BOIHOMN /ISl HAXO0XK/IEHUS] HAWIIYUIIEeTo peleHns 1
oTpezieNIeHusl CKOPOCTH Ipoliecca, 3aaHHOTr0 GopMyIIoi Ui rpadukom
19 [TpuMeHeHHne TPOU3BOTHOMN JJIS1 HAXO0XKIEHUS HAWIIYUIIEero peleHus 1is
oTpezieNIeHus] YCKOPEeHHs Ipoliecca, 3aaHHoro GopmMyIoi min rpadgukoM
20 Komnoszumus GyHKimii
21 ["'eomeTpuueckie o0pa3bl ypaBHEHUH Ha KOOPAMHATHOMN IMIIOCKOCTH
22 ["'eomeTprueckue 06pa3pl HEPABEHCTB Ha KOOPJMHATHOMN TIOCKOCTH
23 IToBTropenue o teme «MccnenoBanue GyHKIUN C MOMOIIBIO TPOU3BOIHOM
24 Konmponvnaa paboma Ne2 no meme «Hccnedosanue ¢pynkyuit ¢ nomo-
U{b10 NPOU3EOOHOI)

IlepBooOpa3Has u uHTerpaJ - 12 yacos




ITepBooOpazHas

OCHOBHOE CBOICTBO MIEPBOOOPA3HBIX

ITepBo0Opa3HbIe IIeMEHTAPHBIX (DYHKIIHN

[TpaBuiia Hax 0k /1eHUs IEPBOOOPa3HBIX

WMHurerpai. I'eoMeTpu4eCKrid CMBICI HHTETpasIa

Brrancnenne onpenenéHaoro narerpaina no hopmyne Hetorona-Jlelioaumna

[TpumeHeHne nuHTerpaia A HaX0XACHU IJIoaed IIOCKUX GUryp

[TpuMeHeHne NHTErpaa sl HAX0XKACHUS! 00bEMOB Fr€OMETPUUECKUX TEI

O ONO|OIBR|IWIN(F

[Tpumepsl pemennii nuddepeHIManbHbIX YPaBHECHUI

MaremaTnueckoe MOJEINPOBAaHUE PEATbHBIX IPOLIECCOB € TOMOLIBIO AU(-
(depeHIanbHbIX YpaBHEHUN

IToBTOpenue no teme «IlepBoobpaszHas u HHTErpam»

Konumponvnasa paooma Ne2no meme «llepeoodpaznan u unmezpany

I'padpuxu

TpUroHomerpuyecknx ¢pynknuii. Tpuronomerpuieckue HepaBeHcTBa - 16 4acoB

Tpuronomerpuyecknue GyHKINHU, UX CBOICTBA U rpaduKu

CgoiicTBa u rpaduk QyHKIHH Y = COSX

CaoiicTBa u rpaduk GyHKIHH Y = SINX

I'paduku pynkuuit y = tgX, y = ctgx

Penienue TpUroHOMETPHUYECKUX YPaBHEHUH C MOMOIIBIO Ipa)uKOB

OT60p KOpHEH TPUTOHOMETPUUECKHIX YpaBHEHUH C MOMOIIBI0 rpaduka

OT60p KOpHEH TPUTOHOMETPUUECKHUX YpaBHEHUIN METOJIOM epebopa

OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUI ABOWHBIM HEPABEHCTBOM

OO N |WIN|F-

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C MOMOIIBIO TPUTOHOMET-
PHUYECKON OKPYKHOCTH

TpI/IFOHOMeTpI/I‘IeCKI/Ie HCPABCHCTBA

11

MGTOZ[I)I PECICHUC TPUTOHOMCTPUYCCKNX HCPABCHCTB

12

Pemenue TPUTOHOMCETPHUYCCKHNX HCPABCHCTB

13

Perennie TpUroHOMETPUUECKUX HEPABEHCTB IpaduyecKu

14

Pemenne TpuroHOMeTpU4ECKUX HEPABEHCTB

15

[ToBTOpenue no teme «I'paduxu Tpuronomerpudeckux Gynkiuit. Tpurono-
METPUYECKHE HEPABEHCTBAY

16

Konumponvnas paboma Ne3no meme «I paghuku mpuzonomempuueckux
¢ynxyui. Tpuzonomempuueckue HepaseHcmea

HppauuonajibHble, NOKa3aTejlbHbIe U Jorapumuyeckue HepaBeHCTBa - 24 yaca

IIpocreiimne nokasaTenbHble HEPABEHCTBA

CBCI[@HI/IC IOKa3aTCJIbHOT'O HCPABCHCTBA K HpOCTCfIH.ICMy

Meron BBEIEHUSI HOBOM IEPEMEHHOU

Pazioxenne Ha MHOKUTEHN

CBCI[@HI/IC K paBHOCI/IJIBHOﬁ COBOKYITHOCTHU

MeToJ panmoHanu3anuu (3aMeHa MHOXKHUTEIEH )

Fpa(pnquKI/Ie MCTOJbI pCHICHUS IMOKA3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

[Tpocreitmue norapudmMuyeckre HEpaBeHCTBA

OO NP WIN|F

Jlorapudmudeckue HepaBEeHCTBA, CBOSIIIMECS K TPOCTEHIIINM

[EEN
o

Meron 3aMeHbI IEPEMEHHOU

[EEY
[EEY

Jlorapudmudeckne HepaBeHCTBA, CBOISIIIUECS K PAITMOHAIbHBIM

[EEN
N

Jlorapudmuueckre HEpaBeHCTBA, COJIEPIKaIIIe IEPEMEHHYIO B OCHOBaHUU
norapudma

13

Meto HHTEPBAIOB

14

I'padrueckuii MeToJ1 perieHus JorapuMUIecKux ypaBHEHHH U HEpaBEHCTB

15

HppannoHanbHbIe HEPABEHCTBA CTAHJAPTHOIO BUAA

16

Meron nepexo/ia K paBHOCUIIbHOM CUCTEME

17

JpoGHO-uppanmoHaibHble HEPABEHCTBA




18

Merton 3aMeHbI IEPEMEHHOU

19

praHI/IOHaHBHBIC HCPABCHCTBA CMCIIAHHOTO THUIIA

20

HppannonanbHble IorapuMuiyeckue HepaBeHCTBA

21

YMHOXKEHUE Ha CONPSLKEHHOE

22

Meton HWHTCPBAJIOB

23

I'padrueckuii MeTO perIeHus] HPPALMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB

24

Koumponvnasa paooma Nedno meme «HUppayuonanvnule, nokazamenvHole
U 102apudmuyecKue HepaseHcmea

KoMmnuekcHble yncia - 10 yacos

IloHusaTHE KOMIUIEKCHOTO YHCJIa

Anrebpanueckasi popma 3arucy KOMIUIEKCHOTO YHCIIa

ApI/I(l)MCTI/I‘ICCKI/Ie orncpanrn ¢ KOMINNICKCHBIMHU YHCJIaMU

Apudmernueckre onepanu ¢ KOMIIICKCHBIMU YUCIIaMH

TpI/IrOHOMeTpI/ILIeCKaH (bopMa 3alIMCHU KOMIIJICKCHOI'O YHCJIa

I/I306pa)KCHI/I€ KOMIIJICKCHBIX YHCCJI Ha KOOpI[PIHElTHOfI IIJIOCKOCTHU

®opmyna Myaspa

KOpHI/I N-0i1 CTEIIEHN U3 KOMIIJIEKCHOTI'O YK Ca

OO NO|OIAWINF-

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCECII JJIA pCHICHUS (1)I/I3I/I‘~I€CKI/IX U reoMeTpru4c-
CKHX 3aJa4

[EEN
o

Koumponvnasn paooma Ne5no meme «Komnnekcuole uucaay

HartypaJabHble u nesasie unciaa - 10 yacos

HaTypaJ'IBHBIe H OCJIbIC YHClla

HpI/I3HaK JACIINMOCTH L CIIBIX YHUCE

ITpriMeHeHrEe TPU3HAKOB JIETMMOCTH II€JIbIX YHCET

ITpumenenue HOJ[ u HOK njist penienus 3a1a4 B 1EbIX YUCIaX

Brrancienne ocTaTKoB I10 MOAYJIIO JJIA pCIICHUS 3a/1a4 B HEJIbIX YUCIaX

HpI/IMeHeHI/Ie OCTATKOB 10 MOAYJIFO JJIA pCIICHUS 3a/1a4 B LECJIbIX YUCIIaX

Anroput™m EBkinna

HpI/IMeHeHI/Ie AJIropuT™Ma EBKJII/II[a JJId pCHICHUA 3a4a4 B HCJIbIX YHUCJIaX

O ONO|OIBRWINF

HOBTOpCHI/Ie Io TEMC «HaTypaJ'IBHLIC H OCJIBIC YKUCJia»

[EEN
o

Konmponvnaa paboma Nebno meme «Hamypanvuwie u yenvie uuciay

CucreMbl pallHOHATBbHBIX, HPPANMOHAJIbHBIX MOKA3ATEJIbHBIX U JIOTaAPU(PMUYECKHUX YPABHEHUI —

12 yacoB

CucreMa 1 COBOKYITHOCTh ypaBHEHUI

PaBHOCHIBbHBIE CUCTEMBI M CHCTEMBI-CIIEACTBU

OcHOBHEIC MCTOABI pCIICHHA CUCTCM pallMOHAJIBHBIX ypaBHeHI/II‘/’I

OcHOBHBIE MCTOJbI pCHICHUA COBOI(YHHOCTGI\/’I palOHAJIbHBIX ypaBHeHI/Iﬁ

OJHOPOHBIE CUCTEMBI YPaBHEHUN

OCHOBHBIE METOJIbl PEILIEHUs] CUCTEM HPPALMOHAILHBIX YpaBHEHUI

OcHOBHBIE MCTOJbI pCHICHUSA COBOKYHHOCTCI\/’I HPppallOHAJIIbHBIX ypaBHeHPIfI

OcHOBHEIC MCTOABI pCHICHUA CUCTEM IMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

OO N0 WIN|F

OCHOBHBIE METOJIbl PEILICHUs] COBOKYITHOCTEH MOKAa3aTENbHBIX YPaBHEHUN

OCHOBHBIE€ METO/IbI PEIICHUS] CUCTEM JIOrapu(PMHUECKIX YPaBHEHUI

OCHOBHBIE METOJIbl PEIIEHUs] COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHUN

Konumponwvnasn paboma Ne7no meme «Cucmemovl payuonHanbHuixX, uppayuo-
HAIbHBIX NOKA3AMEIbHDIX U J102aPUPMULECKUX YPAGHEHUIL)

3agaum ¢ napamerpamu - 16 yacon

PanmonansHbIE YpaBHCHHA C TapaMCTpaMn

PanmonanpHble HEpaBeHCTBA C MapaMeTpamMu

PanmoHaIbHBIE CUCTEMEL C napamMmeTpaMu

HppauyroHanbHBIE YpPaBHEHHUS C TApaMeTpaMu

QB WIN|F-

WppanmoHanbHbl HEpaBEHCTBA C NTapaMeTpamMu




HppauyroHaibHbIE CUCTEMBI € TapaMeTpaMu

[TokazarenbHbIE ypaBHEHUS C TapamMeTpaMu

ITokazarenbHbIE HEPABEHCTBA C IApaMETPaMu

IloxasaTenpHBIE CHCTEMEI C ImapaMecTpaMunu

10 Jlorapudmudeckue ypaBHEHHS C mapaMeTpaMu

11 Jlorapudmuueckne HepaBeHCTBA C TapaMETPAMHU

12 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu

13 TpuronomeTprueckue ypaBHEHHs C MapaMeTpamMu

14 TpuronomeTpruyeckrue HepaBeHCTBA C MapaMeTpaMu

15 TpuronomeTpruyecKue CUCTEMBI C TapaMeTpaMu

16 Konumponvnasa paboma Ne7no meme «3adauu c napamempamu)
IloBTOpEHue, 00001IeHNe, CCTEMATH3AIMA 3HAHMI - 16 yacoB

1 ApudmeTnieckre onepanuu ¢ 1eHCTBUTEIBHBIMU YHNCITAMH

2 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN

3 DJIeMEHTapHOE HCClieoBaHre U rpaduku GyHKIui

4 [TpeoOpazoBaHus YUCIOBBIX BHIPAXKEHUH, COJEPIKAIIMX CTENEHU U KOPHU

5 Pemmenne nppalnoHaabHBIX ypaBHEHUN

6 OCHOBHBIE METOJIbI PEIICHNUs TOKA3aTENbHBIX YPaBHEHUN

7 Pemenne norapudmuueckux ypaBHEHHM

8 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUHN

9 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN

10 OT60p KOpHEN TPUTOHOMETPUUECKUX YpaBHEHUI

11 Brruncnenne npou3BOIHBIX JIeMEHTapHBIX QYHKIUH

12 ITpriMeHeHre TPOU3BOJHON K HCCIIEIOBAaHUIO (QYHKIUU

13 [TpumeHeHne uHTerpaia A HaX0XACHUS oAl IIOCKUX GUryp

14 Ilpomesxcymounana ammecmayun. Hmozoeaa konmpoavnas pavboma (Ne§)

15 AHanu3 pe3yiabTaToB KOHTPOJIbHON pabOThI

16 CucreMaruzanys 3HAaHUN
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