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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KPEATUBHOE U KPUTUUECKOE MBIILICHHE.

B xone usydyenusi yuyebHOro Kypca «Ainrebpa v Havajla MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpIpPETAlUN  TOJYYECHHBIX  PEHICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJXYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
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MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIAACBalOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOyYarolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOAAMU  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOJB3YIOTCS MpH
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UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIAJIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aad U3 APYruxX y4eOHBIX
IIPEIMETOB U PEAIBHON XU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Tol coJep:KaTeIbHON JTUHUN HAIleJIeH Ha pa3BUTHE YMEHHI
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHoil. Ero mzyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O

5



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaX.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA SI3BIK, OOBEIUHSIONUIUNN BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAaHUS, KOTOPHIE MPU3BaHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KaX/IbIM U3 pa3/ieioB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJsl pelleHUs NPUKIAIHbIX 3aaad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC ypaBHEHHUS W YypaBHEHMs-cliencTBUs. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAXKEHUH, COACPIKAIIMX CTETIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(pMUYECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHUM. PelleHne nNpuUKIagHbIX 3a4ad C ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHIL U OIPEIETUTEICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHbIe (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HEeuUéTHBIe QyHKIUU. [lepuoanueckue
¢ysnkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (YHKUMU. DIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCJIeNOBaTeILHOCTEH. MeTox
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpHUUEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIOHEHIMAIBHBINA pOoCT. Yucio e. Popmyiia ClI0KHbIX
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MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKIAJHOTO XapaKTEepa.

HempeppiBHble (GyHKIIMM W WX CBOWCTBA. TOUYkM paspbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpasi mpousBoaHbIe PyHKITMU. OnpeaeneHne, reOMETPUISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpamMmbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEGLBHOI'O KVYPCA
«AJII'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKA O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLenyp TpaXIaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI U JIPYroe), yMEeHHUe
B3aUMOJICUCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMU B COOTBETCTBUM C MX
GYHKIUSAMH 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUHMCKOW MAaTEMAaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:



OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMs, 3TUYECKOIO MOBEIAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aJa4, PEUICHUH, pacCy ACHUI, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0O U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0OUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccud U peaan30BbIBATh COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3OBaHHMIO H
caM000pa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HHM, T'OTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYphbl, TIOHUMAHUE BIMSHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHOM U COLIMATBHOMN
Cpellbl, 0OCO3HaHHE TJI00ATIBHOIO XapaKkTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM JUIsl penieHus 3ajgady B 00JacTu
OKpY’)Karolel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MTOCJIEACTBUAN JIJIS1 OKPYKAIOLIEW CPEeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOM  MPAKTUKH, T[MOHWMaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, HTAaroB €€
pa3BUTHUSI W 3HAYUMOCTH JUIS Pa3BUTHS I[IUBUJIM3AIMW, OBJIAJICHUE S3BIKOM
MaT€MaTUKM U MaTeMaTUYeCKOM KyJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILECTBIIATh NPOEKTHYIO U HCCIEAOBATENbCKYIO JIEATEIBHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI
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IMo3naBaTe/ibHbIe YHUBEPCATbHBIE YUeOHbIE 1eiicTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPeoOpPa3oBBIBaATh  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M ITPOTHBOPCUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JienaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENHHO JT0KA3aTEIhCTBA MATEMATHUYCCKUX YTBEPIKICHUN
(TpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3zoBble ucciaeaoBare/ibCKue JeiCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOINPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMH, TTPOIIECCAMH,

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENCHHOTO  HAOMIONCHMS, HCCIIENOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TakKXKe BBIIBUTATH
MIPEATOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JAe(UIIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(OpPMAIUIO pa3IMYHBIX BHUAOB H
dbopm npeacTaBiIeHuUS;
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CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEACTaBIATh €€ B pa3IUYHbIX (Popmax,
WLUTIOCTPUPOBATH TpaduvecKi;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIe Y4eOHbIe NeiiCTBHUSA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HeNsIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIPaXaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH ITOJyYEHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaThb BOIPOCHI IO CYLIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIeHNsl, COIOCTABIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKUBaTh Pa3jIM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, DKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsitTuBHbIe YHHBEpPCAJIbHbIE yUeOHbIE HeiiCTBUS

Camoopranuzamnus:

COCTaBJISAThH IJIaH, AITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCO0 pelIeHus ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATH BAPHUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBHON  pediekcuM Kak  OCO3HAHUSA
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 33J1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTIDKCHUSI WM HEIOCTUKEHUSI PE3YJIbTATOB JESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThl mpu pemeHuH Y4eOHBIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
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NeSATETLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW PabOTHI, pacmpeneisTh
BUIIBI pabOT, MIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UIEHAMHU KOMAaHJbI, OIICHHBATH
KaueCTBO CBOETO BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBUSL.

INPEAMETHBIE PE3YJIBTATDBI

K kxonmy oOyuyenus B 10 kiacce oOyyaromuics TOJYYHUT CIEAYIOLINE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMbl Y4EOHOTO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOTIO aHaJIU3a»:

Yucsia v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIILHOE YHCIIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HPPAIHOHATBLHOE YKCIIO, MHOXECTBa
palMOHATIBHBIX U JEUCTBUTEIBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIpOOM W TIPOLIEHTHI ISl PEUIeHUsS MPUKIAIHBIX 3a7ad U3
PAa3JIUYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH NMPUOTMKEHHBIC BBIYUCIICHUS, TIpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;

CBOOOJHO OMNEPHUPOBATh TOHITHEM: CTENEHb C MEJbIM I0Ka3aTeseM,
MCIIOJIB30BaTh MOJIXOASIIYIO (POpMY 3aMucH JEHCTBUTENBHBIX YUCEIN JJIS PEIICHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATUEM: apU(PMETHUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHATIBLHBIM MTOKA3aTEIEM;

CBOOOJIHO OIEpPUPOBATh MMOHATUSMU: JiorapudM 4YHCIa, JECATUYHbIC U
HaTypaJbHBIC JIOTApU(MBL;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHCIJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSIMH: APKCUHYC, aPKKOCMHYC U ApPKTAHT€HC YKMCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHITHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHECHUS U YPABHEHUSI-CIICCTBUS, PABHOCUJIbHBIC HEPABEHCTBA,;
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OPUMEHATh pPa3IU4YHbIE METOAbl PELICHHS palUOHAIBHBIX M JPOOHO-
paUMOHAIBHBIX YpPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPaBEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepEeMEHHOMH,
MHOTOYWJIEH ¢ MLeJbIMH KO3(p(ULIUEHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIeJIEeHMEe MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUPOBATH MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENENUTEdb MaTpUllbl 2 X 2 U €ro TEeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOWCTBA ompeAenuTess 2 X 2 JUisl BBIYUCIIEHUS €ro 3HA4YeHMs,
OPUMEHATh ONPEACIUTENN JUIsl PEIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUM,
MOJICJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPHPETUPOBATh NOJyYCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHHMS
BBIPAKEHU;

BBIIIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAXKEHUH, COAEPKAIMX CTENEHH C
palMOHAIBHBIM [T0KA3aTENIEM;

U CITI0JIB30BaTh CBOMCTBa norapumMoB JUISI npeodpazoBaHus
Jorapu(pMUYECKHX BBIPAKECHHUI;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HUPPALMOHAIIBHBIE, MOKa3aTelIbHbIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NIEPEXO0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BbIPAKEHUM;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIUPOBATh peajbHbIE CUTYallMM Ha $S3bIKE anreOpbl, COCTABISATH
BBIDOKEHMSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa ajareopsbl.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO OINEPUPOBATh MOHIATHUAMU: (DYHKIIHS, CIOCOOBI 3aaHusT (DYHKIIHH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUS GYyHKUMNA, Trpaduk QyHKIUY,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBanus rpaduKoB PyHKIUH;

CBOOOIHO OIEpUPOBATh MOHATUSAMU: 00JACTh OMPEACICHUS U MHOKECTBO
3HaYeHUN QPYHKINU, HYIH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATHSAMH: UETHBIE M HEUYETHBbIE (YyHKUUH,
nepuoInyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLIMHU, MAKCUMYMbI U
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MUHUMYMBbl (DyHKIIMM, HaumOoJblllee M HAMMEHbIIee 3HaueHHuEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHMS C HaTypaldbHBIM U
LENbIM [OKa3aTeleM, rpapuK CTENEHHOW (YHKIMHM C HATypaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTENeHW Kak (PyHKIMH OOpaTHOW CTENEHU ¢
HaTypaJbHBIM OKa3aTEeJIEM;

ONEpPUPOBATh TOHATUSAMU: JMHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(YHKIUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHSAMM: IOKa3zaTeiabHas U JorapupmMuyeckas
(GYHKIMM, UX CBOMCTBA WU TrpaUKH, MCIONB30BaThb UX TpaUKHU ISl pELICHUS
YPaBHEHMU;

cBOOOZIHO OMEpUPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
OIpeiesIeHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONIBb30BaTh rpaduku (yHKUIUH Ui HMCCIEAOBAaHUSA IPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX YyYEOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Havana mareMaTH4ecKOro aHajm3a:

cBOOOIHO ONEpUPOBATh MHMOHATUSAMU: apuMeTnyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yOBIBaOIasi T€OMETPUYECKask MPOTrPeccHsi, TMHEUHBIN U
HKCIIOHEHIUAIBHBIN pOCT, (OpMya CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh IPOrPECCUU JJIsi PEIICHUS peallbHbIX 3a]lad MPUKIATHOTO
XapakTepa,

cBOOO/IHO ONIEPUPOBATH NOHATUAMMU: MOCIIE0BATENILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TOCIEAOBATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHali3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OMNEpUpPOBaTh TMOHATHUSIMU: HENpEPbIBHbIE (DPYHKUUU, TOUYKHU
pa3peiBa rpaduka GyHKUMU, aCUMITOTHI rpauka QyHKINH;

CBOOOJTHO OINEPUPOBATH MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7S peIeHHs 3a/1a4;

CcBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas W BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCTISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO W KOMIIO3HUIINU
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BAaTh TEOMETPUUECKUN M (HU3UYECKUN CMBICT MPOU3BOTHOM st
peleHus 3a1au.

MHokecTBa M JIOTHKA:
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CBOOOJHO  OMEpUpPOBaTh  MOHSATHUSIMU:  MHOXECTBO, ONEpaluyl  Haj
MHOXECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allIaparT JUisl OMMCAHUs PEaJIbHBIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX YUEOHBIX MIPEIMETOB;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMHU: OIpEACNICHHe, TEopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTa, JOKA3aTEIbCTBO, PABHOCUIIHHbBIC
YPAaBHEHMS U HEPABEHCTBA.

K xonmy oOyuyenuss B 11 kiacce oOydyarolmuics TOJYYUT CIEIYIOLIUE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yucia ¥ BIYMCICHUSA:

CBOOOJHO ONEpHUPOBATh MOHATHSAMHU: HATypAIbHOE M LEJI0E YHCIIO,
MHOYKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIIOIB30BaTh NPU3HAKU JIEIUMOCTU
uensix yncen, HOJ[ u HOK HarypanbHbIX 4ncen s pelieHus 3a7a4, IpUMEHSITh
anroput™ EBKknuna;

CBOOOJHO ONEPUPOBATH IOHATUEM OCTATKa IO MOJIYJI0, 3aluChIBaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYHCIa B alreOpandeckol u
TPUTOHOMETPUUECKON (POpME, BBIMOIHATH ApU(PMETHUECKUE ONEpaliid ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
jJorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pELIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOIHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBl  JJII  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPABHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palOHAJIbHbIE, VppalMOHaIbHBIE, MOKa3aTEJIbHBIE,
jJorapupMuyueckue UM TPUTOHOMETPUYECKHE YpaBHEHUSI M  HEPAaBEHCTBA,
CoZieprKalliie MOIYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKrue METObI JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXkKe 3aJ1a4d ¢ napaMeTpaMy;
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MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDAKEHHSI, YPABHEHHUS, HEPAaBEHCTBA W HX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCJIENOBATh IOCTPOECHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTar.

DOyHKUMH U TPaPuKu:

CTpOUTHh TpaduKH KOMMIO3UIMHU (YHKIHI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITIO3UIIUU ABYX (DYHKIIHIA;

CTPOUThb T€OMETpUYECKHE O00pa3bl ypaBHEHUH W  HEPaBEHCTB HA
KOOPAMHATHOM IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
GyHKINN;

OPUMEHATh (QYHKIUH JJI1 MOJCIHUPOBAHUS M HCCIECIOBaHHUS peabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4€CKOr0 aHAJIN3Aa:

UCITI0JI30BaTh MPOU3BOJHYIO JIJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAaUOOJbIIEE U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETPEPBHIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHHS HAWIYYIIEro pPEIICHUS B
NPUKIAAHBIX, B TOM YHCJIE€ COLHUAIbHO-DKOHOMHMYECKHMX, 3ajadax, i
ONpEENCHUs] CKOPOCTH W YCKOPEHHs MpoLecca, 3aJaHHOro (GopMmysion wiu
rpadukom;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
UHTErpaJl, HaXOJWUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMH M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOLIBIO UHTETPaa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHUU HA IpPUMEpPE
coctaByieHust U PepeHINaIbHBIX YPaBHEHUN;

pemaTth NPUKIAAHbIE 33a4i, B TOM YHUCJIE COIMAIbHO-3KOHOMUYECKOIO H
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/ Tema ypoka

KoaudecTBO 9acoB

Bcer KonTpoabHbI
0 e padoThI

[MpakTnyeckn
e padoTsl

Jara

U3y4eHu

b |

MHoOXecTBO,
onepaluu HaJl
MHOXKECTBAMH U UX
CBOICTBa

Huarpammsl Ditnepa-
Benna

[Ipumenenne
TEOPETUKO-
MHOECTBEHHOI'O
anmnapara s
peleHus 3a1a4

PanmonanbHble uncna.
OOBIKHOBEHHBIE U
JeCATHYHBIE APOOH,
IPOLICHTHI,
OecKOHEeUHbIE
MepUOaNYEcKUEe Ipodu

ParnronanabHBIE YHCaA.
OOBIKHOBEHHBIE U
JeCSITHUHBIE TPOoOH,
MIPOIICHTHI,
OECKOHEUHBIC
MepUONYECKHE 1podu

[Tpumenenue apoGeit
Y TIPOIICHTOB IS
PEIICHUA MPUKIAIHBIX
3a/1a49

[Tpumenenue apoGeit
Y TIPOLICHTOB IS
pELICHUS IPUKJIATIHBIX
3a/1a49

JleicTBUTEIIbHEIC
yuciaa. PanyoHanbHbIe
Y UpparoHaIbHbIe
qyucia
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Apudmernueckue
OTepalnH C
JIEHCTBUTEIILHBIMHU
YHCIaMHU

10

11

Mopyns
JNIEUCTBUTEIILHOTO

YHCJIa U €r0 CBOMCTBA

[TpubmmxEéHHbIC

BBIYUCIICHUA, ITpaBUJia

OKpYTJICHHS,
MPUKUIKA U OLIEHKA
pe3yJbrara
BEIUHMCIICHUH

12

OCHOBHBIE METO]IbI
pELIECHHS UEbIX U
JIpoOHO-
palrOHAIBHBIX
YpPaBHEHUU U
HEPaBEHCTB

13

OCHOBHBIE METOTbI
pelieHus UeIbIX U
JIpoOHO-
paIrMoHaIBHBIX
YpaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METOTbI
peIIeHus TEeNbIX U
JpoOHO-
paIoHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB

15

16

MHOTrO4IeHbI OT

OJIHOM IIEPEMEHHOI.
Jlenenue MHOrowieHa

Ha MHOTOYJIEH C
octaTkoM. Teopema
bezy

MHoOroujieHsl ¢
LETBIMU
KodhuUIIeHTaMH.
Teopema Buera

17

Pemenue cucrem
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18

JIMHEWHBIX YPABHEHUN

Pewenne cucrem
JIMHEMHBIX YpaBHEHUH

19

20

21

22

23

24

25

26

Marpuia cuctemsl
JIMHEWHBIX YPABHEHUM.
Onpenenurenb
MAaTpHUIIbI 2X2, €ro
reOMETPUYECKUI
CMBICII U CBOMCTBA;
BBIYHMCIICHHE €TO
3HAYCHUS

Onpenenurens
MAaTpHUIIbl 2X2, €ro
reoOMEeTPUYECKUH
CMBICJI K CBOMCTBA;
BBIYMCIICHHE €TI0
3HAYCHUS

I[Ipumenenne
OIIpEACTIUTEINS IS
pEeLIeHUs CUCTEMBI
JIMHEWHBIX YPABHEHUHN

Pemenue npuknaaHbix
3aJ1a4 C IIOMOIIBIO
CHCTEMBI JIMHEHHBIX
YpaBHEHUU

Pemenue npuknaaseix
3a7a4 C MOMOILBIO
CUCTEMBI JINHENHBIX
YpaBHEHUU

KonTponpHas pabora:
"PaninoHaabHBIE
ypaBHEHUS U
HEpaBEHCTBA.
CucreMbl THHEHHBIX
ypaBHEHU"
OyHKIHSI, CTTOCOOBI
3aJjaHus (QYHKIHU.
B3aumno obpaTHbIE

GbyHKIUH.
Kommnozumus

byHKIHIT
I'padux pyHkumu.
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DOnemMeHTapHbIE
npeoOpa3oBaHUs

rpaduKoB PyHKIIHIA

27

OO6nactb ornpeneneHus
Y MHO>KECTBO
3HaYeHUH PYHKIUH.
Hynu gynkimm.
IIpomexyTKu 3HaK
IIOCTOSIHCTBA

28

UYéETHble U HEYETHBIE
GyHKIUH.

[Iepnonnueckue

GbyHKIHN. 1
[IpomexyTku

MOHOTOHHOCTH

byHKIIUN

29

30

Makcumymsl 1
MUHUMYMBI ()yHKITUH.
HauGounpiiee u
HauMEHbIIIee
3HauYeHUE (PYHKIIMU Ha
MIPOMEXKYTKE
JIuneiinas,
KBaJIpaTHU4HAs U
IpoOHO-THHEHHas

byHKIIUU

31

DneMeHTapHOoe
WCCII/IOBAaHHUE U
MOCTPOEHHE TpaprKOB
3TUX PYHKUIUH

32

DneMeHTapHOoe
WCCIIE/IOBAaHHE U
MIOCTPOEHUE I'paUKOB
TUX PYHKUIUH

33

CrerneHns ¢ enbIM
nokazarejieM. bunom 1
Hrrotona

34

35

CreneHsb ¢ 1EIBIM
nokazarejieM. bunom 1
Hrrotona

CrenenHast GyHKIUS C
HaTYypaJbHBIM U
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36

37

38

39

40

41

42

43

44

LEJIBIM TTOKa3aTeJIeM.
E¢ cBoiicTBa 1 rpaduk

KonTponbnas pabora:
"CrenenHas GyHKIIHS.
E€ cBoiicTBa n
rpa¢ux"
Apudmernueckuit
KOpEeHb HAaTypalbHOU
CTEIEeHU U €Tr0
CBOMCTBA

Apudmernueckuit
KOpEHb HAaTypalbHOU
CTETEeHU U €Tr0
CBOMCTBA

[IpeobpazoBanus
YHCIIOBBIX
BBIPAYKCHU,
COJIEp>KaIINX CTEICHH
1 KOpHU

[IpeobpazoBanus
YHCIIOBBIX
BBIPAYKCHU,
COJIEp>KaIINX CTETICHH
1 KOpHU

[Ipeobpa3zoBanus
YHCIIOBBIX
BBIPAKECHMUI,
COJIEpIKaIINX CTEIIEHH
1 KOpHU

Hppaunonanbabie
ypaBHeHUs1. OCHOBHBIE
METOJIbI PELIEHUS
HppaLMOHAIIbHBIX
YpaBHEHUI

HppaunonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI PELICHUS
HppalMOHAIIbHBIX
YpaBHEHUI

HppaunonanbHbie

ypaBHeHUs1. OCHOBHbIE
METO/Ibl pEIICHUS
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45

46

47

48

HppalOHAIBLHBIX
YpaBHEHUU

PaBHOCHIIBHEIC
MePEX0/Ibl B pEIICHUN
HppaIMOHATIBHBIX
YpaBHEHUU

PaBHOCHIIBHEIC
MePEX0/Ibl B pEeIICHUN
HUPpaMOHATIbHBIX
YpaBHEHUU

PaBHOCHIIBEHEIC
MePEX0/Ibl B pEIICHUN
HMppAIMOHAIBHBIX
ypaBHEHUH

PaBHOCHIBHBIE
MepexOo/bl B PEIICHUU
HppalvoOHaIbHBIX
ypaBHEHUH

49

50

51

52

53

CoiicTBa 1 rpauk
KOPHSI N-OM CTCIICHH
KaK (yHKINH
00paTHOM CTENEeHHU C
HATYPaJbHBIM
IoKa3aTejieM

CsoiicTBa u rpauk
KOpHs N-0ii CTerneHn
KaK (yHKIINH
00paTHOM CTETEeHH ¢
HATypaJIbHBIM
MOKa3aTeneM

KonrtponbHas pabora:
"CBolicTBa u rpadux
KOpHs N-OM CTEIEHHU.
Hppanmonanbusie
ypaBHeHUA"

CreneHs ¢
paIoHaIbHBIM
nmokasarTejieM U eé
CBOMCTBA

CreneHsb ¢
paIoHaIbHBIM
mokasareljieM U €€
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54

55

CBOMCTBA

CreneHs ¢
palMOHAIbHBIM
nokaszaTelsieM U eé
CBOICTBa
IlokazarennHas

¢byHKIUsA, €€ CBOWCTBA
U rpaduk

56

Hcnons3oBanue
rpaduka GyHKIUHU AT
pelIeHNs] ypaBHEHU

57

Hcnonb3oBanue
rpaduka GYHKIUHT IS
peuieHusl ypaBHEHUI

58

[Toka3zaTenbHble
ypaBHeHUs. OCHOBHbBIE
METO/bI PEIICHUS
MOKa3aTEeIbHBIX
YpaBHEHUU

59

[TokaszaTenbHble
ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHHS
MOKa3aTeIbHBIX
YpaBHEHUU

60

[Toka3zaTenbHbIE
ypaBHeHUs. OCHOBHbBIE
METO/bI PEIICHHS
MOKa3aTeIbHBIX
YpaBHEHUU

61

KonTponbHas pabora:
"IlokazaTenpHas
GyHKIMS.
IlokazarenbHbIe
ypaBHeHUA"

62

63

Jlorapudm uucna.
CsoiicTBa norapugpma
Jlorapudm uucna.
CoiicTBa norapudma

64

Jlorapudwm yucna.
CsoiicTBa norapugpma

65

JlecaTuuHbIC U
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66

67

68

HaTypaJlbHbBIE
norapupmbl

HecsaTtuanbic u
HaTypaJIbHbIC
norapupmbl

[IpeobpazoBanue
BBIPAYKCHU,
CoJIeprKaIInx
sorapudmpl
[TpeobOpaszoBanue
BBIPAYKCHU,
COJIEp KaIINX
Jorapudmpl

69

[TpeobOpaszoBanue
BBIPYKECHU,
COJIEpIKaIINX
Jorapudmpl

70

Jlorapudmudaeckas
¢byHKIus, e€ cCBOWCTBA
1 rpaduk

71

72

73

Jlorapudmudaeckas
¢byHKIus, e€ cCBOWCTBA
u rpaduk
Hcnons3oBanue
rpaduka QyHKIHH IS
peuieHusl ypaBHEHU I
Hcnons3oBanue
rpaduka QyHKIHH IS
pEelIeHNs] ypaBHEHUI

74

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHbIE
METO/BI PEILICHUS
JorapupMHUUECKUX
ypaBHEHUU

75

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/BbI PEILICHUS
JorapupMHUUECKUX
ypaBHEHUH

Jlorapudmuueckue

ypaBHeHUs1. OCHOBHbIE
METO/Ibl pEIICHUS
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7

78

79

80

JorapuMUIECKIX
YpaBHEHUU

PaBHOCHIIBHEIC
MePEX0/Ibl B pEIICHUN
JorapuMUIECKIX
YpaBHEHUU

PaBHOCHIIBHEIC
MePEX0/Ibl B pEIICHUN
JoTapu(PMUIECKUX
YpaBHEHUU

Kontposbnas pabora:
"Jlorapudpmuueckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHeHUs"

Cunyc, Kocunyc,
TaHIe€HC U KOTAHI'€HC
YHCIIOBOTO apryMeHTa

81

Cunyc, KOCUHYC,
TAQHT€HC U KOTAHI'€HC
YHCIOBOTO apryMeHTa

82

Apkcunyc,
ApPKKOCHHYC U
aApKTaHIE€HC
YHUCJIOBOI'O apryMEHTa

83

Apkcunyc,
ApPKKOCHHYC U
aApKTaHI€HC
YHCIIOBOTO apryMeHTa

84

Tpuronomerpuueckas
OKPYKHOCTb,
OIpeJIeJICHUE
TPUTOHOMETPUYECKUX
(GyHKIIUI YHCIOBOTO
apryMmeHra

85

Tpuronomerpruueckas
OKPYKHOCTb,
OIpeJIeJIEHUE
TPUTOHOMETPHUYECKHX
(GyHKIMN 4HUCIOBOTO
apryMmeHra

86

OCHOBHBIE
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87

88

TPUTOHOMETPUYECKHUE
bopmyIbl

OcCHOBHEBIE
TPUTOHOMETPUYCCKHE
bopmyIb

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

hopmyIbI

89

OCHOBHEBIE
TPUTOHOMETPUIECKHE

hopmyIbI

90

[IpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHUI

91

92

93

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHUI

[IpeobpazoBanue
TPUTOHOMETPUYECKHIX
BBIPAKEHU I

[IpeobOpaszoBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUIN

94

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

95

96

97

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemienue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenue

TPUTOHOMETPUYECKUX
ypaBHEHUH

98

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

99

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI
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100

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

101

KonrtponsHas pabora:
"TpUrOHOMETPUUYECKU
€ BBIpaXKEHUSA U
TPUTOHOMETPUUECKHE
ypaBHEHHUS"

102

IlocnenoBaTeabHOCTH,
cI1ocoObI 3a1aHus
IMOCJIEIOBAaTEILHOCTEH
. Meton
MaTeMaTHYECKOMN
WHIYKIUU

103

MOHOTOHHBIE 1
OTpaHUYCHHBIE
IMOCJIEIOBATCILHOCTH.
Hcropus ananusa
OECKOHEYHO MaJbIX

104

105

106

Apudmernuaeckas
nporpeccust

I'eomeTpuueckas
nporpeccus

beckoneuno
yObIBaroIas
reoMeTpuyecKas
nporpeccus

107

CyMMa GecKOHEYHO
yOBIBaromiei
F€OMETPUYECKON
IIPOrpeccun

108

JInaenHbIN N
SKCITOHEHIITATbHBIA
poct. Hucio e.
dopmyiia CIOKHBIX
MPOLIEHTOB

109

JIMHEeHHbI N
SKCITOHEHIITATbHEBIA
poct. Hucio e.
dopmyiia CIOKHBIX
MPOLIEHTOB

110

HUcnons3oBanue
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IIPOrpeccuu AJs
peLIeHUs peaTbHbIX
3aJ1a4 PUKIIAJAHOTIO
Xapakrepa

111

112

113

Konrponsnas pabora:
"[locnenoBarenbHOCTH
u nporpeccun”

HenpepoiBHbIe
GyHKIMM B BX
CBOMCTBA

Touka pa3pbiBa.
AcuMOTOTHI rpaQUKOB

byHKIUH

114

CaoiicTBa GpyHKINI
HETIPEpPBIBHBIX Ha
OTpe3Ke

115

CaoiicTBa pyHKINI
HETPEPHIBHBIX HA
OTpe3Ke

116

117

118

Meroa uHTepBaioB
JUTS pelieHust
HEPaBEHCTB

Merox nHTEpBaANIOB
JUISL pELIEHUS
HEPABEHCTB

Merto nHTEpBaAIOB
JUISL pELIEHUS
HEPABEHCTB

119

[IpuMeHeHne cBOWCTB
HENPEPBIBHBIX
byHKIUN s
pelieHns 3a1aq

120

[IpuMeHeHne cBOWCTB
HETPEPBIBHBIX
byHKIUN s
peuieHus 3aua4y

121

122

IlepBas u BTOpas
MIPOU3BOJIHBIE
byHKIIIN
Omnpenenenue,
reOMETPUYECKU I
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123

124

CMBICJI ITIPOU3BOIHOMN
Onpenenenue,
(hbU3UYECKUN CMBICIT
MPOU3BOIHOMN
YpaBHeHue
KacaTeJIbHOM K
rpaduky GyHKIHHA

125

YpaBHeHue
KacaTeJIbHOH K

rpaduKy QyHKIHH

126

127

128

129

[IpousBoaHbie
3JIEMEHTapPHBIX
byHKIUH
IIpousBoaHbIe
3JIEMEHTapHBIX
byHKIUH
[Ipou3BogHast CyMMBI,
MPOU3BEJICHHUS,
YacTHOTO B
KOMITO3UIIUU (DYHKITHI

[IpousBoaHas cymmBel,
IIPOU3BECHNS,
4acTHOTO U
KOMIO3ULUH (PYHKITHI

130

[IpousBogHas CyMMBI,
MIPOU3BEICHUS],
YacTHOTO B
KOMITO3UIIUHU (YHKITHIHA

131

KonTponbHas pabora:
"[IponzBoanas"

132

133

134

IToBTOpEHME,
00o01Ienue,
cucTeMaTu3anus
3HaHui: "YpaBHeHUS"

IToBTOpEHME,
0000111EHNE,
cHUCTEMaTH3aIUs
3HaHuil: "OyHkuun"

HNrorosas
KOHTpOJbHas paboTa

135

Urorosas
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KOHTpOJIbHast paboTa
[ToBTOpEHME,

000011IeHNE,
cUCTEMaTH3aIus

136

3HAHUH

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136 10 0

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVI1 YYEHUKA

YMK: Anre6pa u Hauana maremaTudeckoro aHanuza. 10-11 xaccel.: yueoO.
1u1st 00111e00pa3oBar. opranu3zaiuii: 6azoBsiid ypoens / II1..A. Anumos, FO.M.
Kosarnn, M.B. Konsarun, M.B. Tkauésa u np. — M.: IIpocsemenue, 2021

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA
Anre0pa u Hayajaa MaTeMaTU4eCcKOro aHanusa. /{ugaktuaeckue MaTepHUalsl.
[ITabynun M.U, TkaueBa M.B. IIpoceemenue 2023

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://www.ed.gov.ru — Caiit MunuctepcTBa oopa3oBanus PO,

http://www.obrnadzor.gov.ru/attestat/ - denepanbhas ciryx6a 1Mo Haa30py B
chepe oO6pazoBanHms (rocyaapCTBEHHAS UTOTOBAas aTTECTAIUS IKOJIBHUKOB);

http://www.profile-edu.ru- Pekomennaru u anamm3 pe3ysibTaToB
IKCIIEPUMEHTA TI0 IPOPHIILHOM TIKOJIe. Pa3paboTKu AIEKTUBHBIX KypCOB IS
npoGWILHOM MOATOTOBKH yuyarmxcs. [IpuMepsl y4eOHO-METOIMUECKUX
KOMILIEKTOB ISl OPTaHU3alUHU MPO(PUIBHOMN MOATOTOBKY YYaIIUXCs B paMKax
BapUATUBHOI'O KOMITOHCHTA,;

http://www.edu.ru- LleaTpanbHbIi 00pa30BaTEIbHbIN MOPTAII, COACPIKUT
HOPMAaTHUBHBIEC JJOKYMEHTHI MUHHCTEPCTBA, CTAHIAPTHI, HHOOPMAIHIO O
IIPOBECHUE DKCIIEPUMEHTA,

http://www.ege.edu.ru cepep nHbOpMaIMOHHON MOAAEPKKH EnnHOro

rocyaapCTBCHHOI'O DK3aMCHaA,

32




