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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 usydyenuss yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYE€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,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
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 OBIaJeBalOT Bc€ Ooiee
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 o0ero
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 MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
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 pacIIMPEHUIO Kpyra HCIHOJIb3YEMBIX 4YHCENl 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.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU 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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UCCIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX
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
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH 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
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM 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 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
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
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:kaTeiabHasi JMHUSA OTKPBHIBAET HOBBIC
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
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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 MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
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

Yucsia v BbIYMCJIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JelictBuTtenpHble 4ucia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCITIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUM.

Crenenp ¢ uenbiM mnokaszaresnieM. buHom Hprotona. Hcnosb3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpdunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTEIIEHU 1 KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS MOKAa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMeTpuyeCKuX ypaBHEHUN.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBI JIMHEWHBIX ypaBHEHUH. PelleHne NpUKIagHBIX 3a4a4 C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKHX 3a7a4 M 3aJad M3 pa3IMyHbBIX 00JacTel HAyKu M pealbHOU
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00parHbIe (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HauyeHui (yHkumu. Hynmu QyHkimm.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysnkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHasi, kBajpaTU4Hass W JPOOHO-TIMHEWHasT (YHKUIMU. DIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass u jorapupmuyeckas (yHKLIHHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peajbHBIX IMpoleccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpHUUEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIOHEHIMAIBHBINA pOoCT. Yucio e. Popmyiia ClI0KHbIX
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MpOUEHTOB. VCronp30BaHWE TMPOrpeccHM Ui PELIEHHS pPEATbHBIX 3a4ad
MPUKIAJHOTO XapaKTEepa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIM 1715 petieHus 3aay.

[lepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(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, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumMeHeHne NMpU3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbuii oOmuit nenurtens (manee — HOJ[) m HaumeHsblnee ooiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa aiis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHMH C  TOMOIIBIO
TPUTOHOMETPUUYECKOW OKPYKHOCTH. PenieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JiacTell HayKu U peasibHON
JKA3HU, UHTEPIIPETALNS [OJYYEHHBIX PE3YyJIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne MpOU3BOAHON K UCCIENOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUH
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEro pElIEHUs B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJIION MU TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleidnua.

[TpumeHeHne uHTErpasa A HaXOXKJIEHUS IUIOIIA[eH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C NOMOLIBI  Au(depeHIruaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUHCKOro  oOImecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPUOTUYECKOT0 BOCIUTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUM B APYrHX HayKax, TEXHOJIOrusX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKHM M JEATENIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOdECCUOHAIBHOM  JESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUIO Ha TMPOTSHDKCHHH BCEW JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON M COIMATbHOU
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AINH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYID M HCCIEI0BATEIbCKYIO JICATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

ba3oBble 1oruyecKkue 1ecTBUA:

BBIABJIITD U XapAaKTEpU30BaTh CYILIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeJENeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBaHMsI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIOJCHUIX M YTBEPKICHUSX, Npeajararb KpUTEpUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPIKICHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEOBATENbCKUIA HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (HhOopMHpOBaTh TMIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro 00bEKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpPMYIHpPOBaThH OOOOIIEHHS W BBIBOJBI IO pE3yJbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

Camoopranusanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEILHON  pedJeKkcuu KaKk  OCO3HAHHS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTHh MPH PEIICHUN 3a/1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JIEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEATETLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacrpeacisiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYTMMH YICHAMH KOMAaHIIbI, OIICHUBATH
KauyeCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE PE3yIbTaThl MO OTJEJIBbHBIM TeMaM paboueil MmporpamMmbl yu4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIH3ay:

Yuciaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUMOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U JECUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl pEIIEHUs PALUOHAIBHBIX U JApPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJI€H ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIeJICHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHU CMBICII,
WCIIOJIB30BaTh CBOMCTBA ONpEeNEeNuTeNss 2 X 2 I BBIYMCIICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPEACIIUTENIM JUId PELIEHUs CUCTEMBbl JIMHEHWHBIX YpPaBHEHUU,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEACTUTENEH,
WHTEPIIPETUPOBATH NTOJIYyYECHHBIM PE3yJIbTaT;

WCIIOJIb30BAaTh CBOWMCTBA JIEUCTBMM C KOPHSAMH IJisi TpeoOpa3oBaHUs
BBIPAKCHUM;
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BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palroHaIbHBIM TTOKa3aTeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPpPAIMOHANIBHBIC, TMOKa3aTelIbHbIE M
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO  ONEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJIEIIN C MCITIOIh30BAHUEM arlapara aiareopsbl.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOIHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIMpPENETCHHs U MHOXXECTBO
3HauYeHUU (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HauOoJblliee W HaUMEHbIIee 3HauYeHWe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypalIbHBIM U
HeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Oi CTemeHW Kak (DYHKIUH OOpaTHOW CTENEHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TOKa3aTeslbHAs W JorapupmMuyeckas
GbyHKIIMKA, UX CBOWCTBA W rpaduKH, HCHOIB30BaTh WX TpadUKH IJis PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOILECCOB M
3aBUCUMOCTEH TPHU PEIICHUH 3a/lady U3 JPYTUX y4eOHBIX MPEIMETOB M PEalbHON
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

15



Hauyaja maTeMaTH4YeCcKOIo aHaJIu3a:

CBOOOJHO OMEPUPOBATH TOHATHIMU: apu(PMeTHdecKass W TeOMEeTpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIasi reOMeTpruUecKasl Iporpeccusi, JIMHEHHBIN U
AKCTIIOHEHITUAJILHBIA POCT, (hOpMyJia CIIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEPHUPOBATH MOHITUSIMHU: TTOCIIEI0BATEIILHOCTh, CITIOCOOBI 3aJaHus
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OTPAaHUYEHHBIC IIOCIEIOBATEIHLHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHajiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (YHKIIUW, TOUYKH
paspseiBa rpaduka GyHKIUHA, ACUMIITOTHI Fpaduka QyHKIINY;

CBOOOJIHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HENpepbhiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCJISIT TIPOM3BOJHBIC CYMMBbI, MMPOU3BEACHHUS, YaCTHOTO W KOMITO3UIIUU
NBYX (OYHKIIUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIB30BaTh T€OMETPUUECKUU U (UBUYECKUM CMBICT TPOU3BOTHON Jis
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OIEpUpPOBATh  MOHATHUSIMHU: MHOXKECTBO, OICpalldd  Haj
MHOKECTBAMU;

MCIMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONUCAHUS PeaTbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHSAMHU: OIpEeeHue, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTEMAaTHYECKOI0 00OBEKTa, I0KA3aTeIbCTBO, PABHOCHUIIbHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHATH3ay:

Yucjia ¥ BBIYMCJICHUS:

CBOOOJIHO OMNEpPUPOBaTh TMOHATHUAMH: HATypaJlbHOE U II€J0€ 4YHUCJIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEI, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCen JJIsl pelIeHUs 3a7a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METUUECKHE ONepali ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a71a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBbI MO YCIOBUIO 3aJa4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJIEIOBAHMS M CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa MaTeMaTH4eCKOI0 aHAIM3A:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;
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HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmyie Herotona-JIeitoHua;

HAXOJIUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKkTepa, CPeACTBAMU MAaTEMAaTHYECKOTO aHaIN3a.

18



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 23 5
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara Hara undgpoBbie
n/n Tema ypoxa Bceero Koutpoapnbie  Ipakruieckue IJIAH. daxkr. o0pa3oBaTeJibHbIE
padoThbI padoTbI pecypenI

[[MHOK€eCTBO, ONepaliy Hal 1

MHOKECTBAMU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna 1

[IpuMeHeHne TeopeTHKO-

MHOKECTBEHHOTO arapara s 1

pelieHus 3a1a4y

PannonaneHblie yncna.

OOBIKHOBEHHBIE U IECSITHYHbBIC 1

JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE

MEPUOIUUECKHIE TPOOH

PannonaneHblie yncna.

OOBIKHOBEHHBIE U JECSITUUHBIC 1

JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE

MePUOIUYECKHE TPOOH

[Tpumenenue apoGeii U NPOLIEHTOB 1

JUTSL pellieHUs PUKIIAIHBIX 3a/1a4

[Tpumenenue apobeli U MPOIIEHTOB 1

JUTSL pEIIeHUs PUKIIATHBIX 3a/1a4

JlelicTBUTENbHBIC YHCIIA.

PanmonansHbIe ¥ HpparnoOHATbHBIC 1

qHucia
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Apudmerndeckue onepanum ¢
JICWCTBUTEIIHBIMH YHCIIAMH

10

11

12

Mopynp JEeMCTBUTEIBLHOTO YHUCIIA U
€ro CBOMCTBA

[TpubnmkEHHBIE BHIYUCICHUS,
IpaBuJia OKPYTJICHUS, IPUKUIKA U
OILICHKA Pe3yJIbTaTa BbIUMCICHUI

OCHOBHBIE METOJIbI PEIICHHUSI IIEJTBIX
U IpOOHO-paliOHATBHBIX
YpaBHEHU U HEPABEHCTB

13

OCHOBHI)IG MCTOAbI peIHCHI/ISI I CJIBIX
U JpOOHO-palliOHATBHBIX
yYpaBHEHHIA U HEPABCHCTB

14

15

16

OCHOBHBIE METO/IbI PEILICHNUS LENbIX
U 1poOHO-pallMOHATIBHBIX
YpaBHEHUM U HEPABEHCTB

MHorousneHssl 0T OJHON
IepeMeHHOM. JleleHne MHOro4jIeHa
Ha MHOTOWIEH C OCTaTKOM. TeopeMa
bezy

MHOTO0UJIEHBI C IETBIMU
koddpunmentamu. Teopema Buera

17

Pemenue cucteM THHENHBIX
YpaBHEHUNU

18

19

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

Marpuna cucteMsl JMHENHBIX
ypaBHeHui. Onpenenurenb
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MaTpHULbI 2%X2, €r0 FreOMETPUYECKUI
CMBICJI U CBOMCTBA; BHIYMCIIEHUE €T0
3HA4YeHUs

20

Onpenenurens MaTpuLpl 2X2, ero
r€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCICHHUE €T0
3HAYEHUS

21

22

23

IIpumenenne onpenenuTests s
pPeICHNA CUCTCMBI JIMHENHBIX
ypaBHEHUI

Pemienne npukiiagHpIxX 3a1a4 ¢
MIOMOILIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUI

Pemenue IMPUKIAAHbIX 3a1a4 C

MIOMOILBIO CUCTEMBI JINHEWHBIX
yYpaBHEHUU

24

KonTponbHas pabora:
"PanrioHanbHbIe ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHeHHH"

25

DyHKIUSA, CTTOCOOBI 3aJaHuUs
¢byukun. Bzaumuo obpaTHbie
¢ynkunu. Komnosuuus ¢pyHkunit

26

27

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpazoBaHus rpaduKoB
byHKIHMA

OO6nacTp ornpeneneHus u
MHOECTBO 3HAUCHHUH ()yHKIIHH.
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Hymu @ynkun. [IpomexxyTku 3HaK
HOCTOSTHCTBA

28

Ué&rHple 1 HEYETHBIE PYHKITHUH.
[lepuonnyeckue pyHKIUU.
[IpomeKyTKHM MOHOTOHHOCTH

byHKIIUN

29

30

31

MakcuMyMBbl 1 MUHHUMYMBI
¢ynkuuu. Haubonbmee u
HauMEHbIIIee 3HaYeHUe (PyHKIINY Ha
MIPOMEKYTKE

JluHeiHas, KBapaTHYHASA U
IpoOHO-NMMHEeNHHas (YHKIIUU

DneMEeHTapHOE UCCIIEIOBAaHUE U
MoCTpoeHUe TpaduKOB ITHX

byHKIMI

32

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTpOEHNE TPaPUKOB ITUX

byHKIMI

33

34

CremneHs ¢ IeIbIM II0Ka3aTEIEM.
bunom Herorona

CrerneHn C LEBIM IT0Ka3aTEIEM.
bunom HeroTona

35

CrenenHast GQyHKIMS C
HaTypaJbHbIM U LIEJIBIM
nokazaresieM. E€ cBolicTBa u

rpadux

36

KonTponbhas pabota: "Crenennas
dbynakuus. E€ cBoiicTBa u rpadguk"
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37

Apudmernueckuit KOpeHb
HaTypaJbHOH CTENIEHU U €ro
CBOMCTBA

38

Apudmernueckuii KOpeHb
HAaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

39

40

41

[TpeobpazoBanus YHCIOBBIX
BBIPAKEHUM, COACPKALUX CTCTICHU
1 KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXECHHH, COIEPIKALUX CTEIICHU
U KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXECHHH, COIEPIKALUX CTEIIEHU
U KOpHU

42

WppanronanbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLICHUS
VPPALMOHATIbHBIX YPABHEHUM

43

44

45

HppanmonaibHble ypaBHEHMUS.
OcCHOBHBIE METO/IbI PELLIEHUS
MPPALMOHAJIBHBIX YPABHEHUN

WppannonaibHble ypaBHEHHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATIbHBIX YPaBHEHHM

PaBHOCUIIBHEIE Nnepexoanl B

pELICHUHN UpPaLlUOHAIBHBIX
YpaBHEHUNU

46

PaBHOCHIBHBIC Nnepexoanul B
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pelLIeHUN UPPALMOHATIBHBIX
ypaBHEHUH

47

48

49

50

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHNU UPPALUOHAIBHBIX
ypaBHEHUI

PaBHOCHUIIBHBIE IEPEXO/BI B
PELICHUU UPPALUOHATBHBIX
ypaBHEHUI

CaoticTBa U rpaguK KOpHs N-oi
CTerneHH KakK (yHKIIMH 0OpaTHOM
CTEMEeHH C HATypaIbHBIM
MoKazarenem

CaoiicTBa U rpaguK KOpHS N-oi
CTerneHH KakK (QyHKIMH 0OpaTHOM
CTETEeHH C HATypaIbHBIM
MoKazareieM

51

KonTponsHas pabora: "CBoiicTa u
rpaduK KOpHs N-Oi CTETEeHH.
HppanuonanpHele ypaBHeHuUs"

52

53

54

CreneHs ¢ paliMOHAIbLHBIM
IoKa3aTelieM U €€ CBOMCTBA
Crenens ¢ pallMOHATbHBIM
ImoKazaTejieM U €€ CBOMCTBa

Crenens ¢ pallMOHATbHBIM
IOKa3aTeJIEM U €€ CBONMCTBA

55

56

[TokazaTenpHas GhyHKIHS, €€
cBOiicTBa U rpaduk

Hcnonp3oBanue rpaduka GpyHKumuu
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JUISl peLLICHUs] YPABHEHUHN

Hcnonb3oBanue rpaduka GpyHKIuu

> JUISl peLLEHUs] YPABHEHUN
[Toka3arenbHblE ypaBHEHHUS.

58 OCHOBHBIE METO/IbI PEIICHUS
[I0Ka3aTeIbHbIX YPaBHEHUN
[Toka3arenbHble ypaBHEHHS.

59 OCHOBHBIE METObI PELICHUS
[OKa3aTebHbIX YPaBHEHUN
[Toka3arenbHble ypaBHEHHS.

60 OCHOBHBIE METO/IbI PEIICHUS
IIOKa3aTEJIbHBIX YPaBHEHUI
KonrponsHas pabora:

61 "TlokazarenpHast QyHKIIHS.
[TokazarenbHble ypaBHEHUS"

62 Jlorapugm umncna. CoiicTBa
Jorapudpma

63 Jlorapudm yucmna. CoiicTBa
norapupma

64 Jlorapudm yucna. CBoiicTBa
norapupma

65 JlecsTuuHbIE U HATypaJIbHbIE
JorapupMbl

66 JlecsiTuHbIe U HATypaJIbHbBIE
sorapudmbl

67 [IpeobpazoBanue BBIpAKEHUIA,

CoJIepXKaIIuX JorapudmMpl
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68

[IpeobpazoBanue BoIpaxeHUH,
COJIepKAIIX JIOTapr(MbI

69

70

[IpeobpazoBanue BoIpaXeHUH,
coJepKaIUX JOTapr(pMbI
Jlorapudmudeckas hpyHKIms, €€
CBOICTBA U TpapuK

71

Jlorapudmmueckas GpyHKIus, e
CBOWMCTBa M rpaduk

72

73

Hcnonp3oBanue rpaduka GpyHKIun
JUISl pEeILIEHUs] YPABHEHUI

Hcnonws3oBanue rpaduka GyHKIIUU
JUISL PEUICHUS] yPaBHEHU I

74

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
Jorapu(pMHUUECKUX ypaBHEHUH

75

76

77

78

Jlorapudmuueckre ypaBHEHUSI.
OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHUH

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/BI B
PELICHUH JTOrapuPMHUUECKUX
YpaBHEHUNU

PaBHOCHIIBHEIC epexoanl B

PELICHUH JTOrapuPMHUUECKUX
YpaBHEHUNU

79

Kontponbnas padoTa:
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"Jlorapudmuyeckast pyHKIUS.
Jlorapudmudeckue ypaBHeHHS"

CuHyc, KOCUHYC, TAHT€HC U

80 KOTAHT'€HC YHCIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHI'€HC U
KOTAHI'€HC YHCIIOBOI'0 apryMeHTa

82 ApKcuHyC, apKKOCUHYC U
ApKTaHT'€HC YUCIIOBOTO apryMeHTa

83 ApKcuHyC, apKKOCUHYC U
apKTaHICHC YUCIIOBOTO apryMEeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 olpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOrO apryMeHTa
TpuronomeTrpuveckass OKpyKHOCTb,

85 oTpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

89 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIibl

90 [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHHH

91 [IpeobpazoBanue
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TPUTOHOMETPUYECKUX BBIPAKECHUN

92 IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUN

IIpeoOpazoBanue

93
TPUTOHOMETPUUYECKUX BBIPAKEHHUH

94 Pewienne TpuroHOMeTpUYECKUX

ypaBHEHUI

95 Pemienne TpuroHoMeTpudeCcKuX

ypaBHEHUI

Pemienne TpuroHoMeTpudeCcKuX

96 .
ypaBHEHUH

97 Pemienne TpuroHOMETpUYECKUX

ypaBHEHUI

08 Pemienne TPUTOHOMCTPHUICCKUX

ypaBHEHUU

Pemienne TPUTOHOMCTPHUUICCKUX

99 .
YPaBHEHHUN

100 Pemienne TpuroHOMETpUYECKUX

ypaBHEHUU

KonrtpomnsHas padora:
101 "TpPUTrOHOMETPUUYECKNE BBIPAKECHUS
Y TPUTOHOMETPHUUYECKHUE YPAaBHEHHUS"

HOCJ’ICI[OB&TCJ'IBHOCTI/I, CIIOCOOBI

102 3aJaHUsl IOCJIEAOBATEILHOCTEMN.
Meton MaTreMaTHYECKON MHIYKIIUU

103 MOHOTOHHBIC U OTpaHUYCHHBIC
noCICA0BATCIBbHOCTH. I/ICTOpI/IH




aHaAJIM3a 0ECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuno yosiBarorias
reoMeTpUYEecKasi IPOrpeccust

107 CyMMa OecKOHEUHO yObIBaromen
FEOMETPUUECKON MPOTrPECCHH
JIMHENHBIN U YKCIIOHEHIMAIbHBIN

108 poct. Yucno e. opMyiia CIOKHBIX
MPOLIEHTOB
JIMHENHBIN U YKCIIOHEHIMAIbHBIN

109 poct. Yucno e. opMyiia CIOKHBIX
MIPOIICHTOB
Hcnonp30BaHue IPOTPECCUU TS

110 pelieHus peaibHbIX 3a71a4
NPUKJIIQJHOTO XapaKTepa
KonTponbhas pabota:

111 "IlocnenoBaTenbHOCTH U
nporpeccun”

112 HenpepbiBHBIC QYHKITUN U HX
CBOMCTBA

113 Touka pa3pbsiBa. ACHMITOTHI
rpadukoB QyHKUINN

114 CoiicTBa (DyHKIMH HETIPEPBIBHBIX
Ha OTpe3Ke

115 CaoiicTBa (yHKIMIT HETPEPHIBHBIX

Ha OTpe3Ke
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MGTOH HUHTCPBAJIOB JIA pCIICHUSA

116
HEPaBEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS
HEPABEHCTB

118 Meton UHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB
[IpuMeHeHne cBOWMCTB

119 HENPEPBIBHBIX PYHKIUN A5
peleHus 3aaa4
[IpuMeHeHne cBOMCTB

120 HETPEPHIBHBIX (DYHKIHNA 151
pelieHus 3a1a4y

121 [TepBas 1 BTOpas NpoU3BOHBIE
byHKIUM

122 Omnpenenenne, reOMETPUIECKUI
CMBICJI IPOU3BOAHOMN

123 OnpeaeneHHUe, (U3UYECKUN CMBICI
IIPOU3BOTHON

124 YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIUM

195 YpaBHeHUe KacaTebHOU K TpapuKy
byHKIIUN

126 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKIHMA

127 [IponsBoHbIE 371EMEHTAPHBIX
byHKIII

128 [IpousBoHas CyMMBlI,

32




MIPOU3BEICHUS, YACTHOTO U
KOMITO3HITHHU () YHKIIHHA

[IpousBoHas cymmBl,

129 IIPOU3BENIEHUS, YACTHOTO U 1
KOMITO3UIINH (DYHKITHIA
[Tpou3BoiHAS CYMMBI,

130 MIPOU3BEICHHUS, YACTHOTO 1 1
KOMITO3UIIUH (PYHKITHIA

131 KonTponbHas padota: 1 1
"[IpousBognas"
[ToBTOpenue, 06001ICHNE,

132 CHUCTEMaTH3allUsl 3HAHHH: 1
"VpaBHeHus"

133 Hroroas xoHTpoabHas pabora

134 HToroBas KOHTpoOJIbHAsA paboTa
[ToBTOpenue, o6odIIEHKE,

135 CHUCTEMaTH3allUsl 3HAHWH: 1
"OyaKIMn"

136 [ToBTOpEHwMe, O606H.I€Hlfe, 1
CHUCTEMaTH3aIus 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 1

[NPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoTshI

Jara
TJIaH.

JlaTa
daxkr.

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npon3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
UCCIIEIOBaHMIO QYHKIINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHHIO (QYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
Haxoxnenne HanOoJIbIIETO 1
HauMEHBIIIETO 3HAUCHUS

HENpEepbIBHON (PYHKIIMU HA OTPE3KE

Haxoxnenue HanOOJIbIIETO U
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HAaWMEHBILIETO 3HAYCHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

10

11

Haxoxxaenre HauOobIIIEro u
HaMMEHBIIIETO 3HAYCHUS
HENPEPBIBHON (DYHKITUU HA OTPE3KE
Haxoxnenne HanOOJIbIIEro 1
HaMMEHBIIIEr0 3HAYECHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE
Haxoxaenne HauOobIIErO U
HaMMEHBIIIEr0 3HAYECHUS
HETPEPHIBHON (PYHKIIUU HA OTPE3KE

12

Haxoxnenne HanOoIpIIero u
HAWMEHBIIEr0 3HAYCHUS
HENpephIBHON (DYHKIIUU HA OTPE3KE

13

[Ipumenenre npou3BOIHOM IS
HAXO/ICHUS HAWJTYUIIETO PEIICHUS
B MIPUKJIAIHBIX 3a/1a4ax

14

15

16

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUS HAaWTYy4YlIEro peueHus
B MMPUKJIAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS
ONPENEIIEHUS CKOPOCTH U
YCKOPEHHMS IIPOLIECCA, 3aJaHHOTO
dbopmyroi uiu rpaguKoM
[Ipumenenre npou3BOIHON IS
ONPEAEIIEHUS CKOPOCTH U
YCKOPEHHS IIPOLIECCA, 3aJaHHOTO
dopmyoit unu rpaduxkom
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17

Komnosunus ¢pyHkuumit

18
19

Kommo3zurust ¢hyHKImii

Komnosunus ¢pyHkuumit

20

21

22

I'eomerpuueckue oo6pa3sl
yYpaBHEHUI HA KOOPJIAUHATHOMN
IJIOCKOCTH

['eomeTpuyeckue 06pasbl
YpaBHEHU Ha KOOPJAUHATHOU
IJIOCKOCTH

KoHTtposbHas padoTa:
"HccnenoBanue QyHKIHIA ¢
MIOMOIIBIO TPOU3BOTHOM"

23

[TepBoOOpa3Hasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX

24

25

26

[TepBooOpa3Hbie FIEMEHTAPHBIX
¢dbynakuumii. [IpaBuna HaxoxXaeHUS
epBOOOPA3HBIX

[TepBoOOpa3HbIe IIEMEHTAPHBIX
¢bynkuuit. [IpaBuna HaxoXKAEHUS
NepBOOOPA3HBIX

Hurerpai. I eoMeTpudecKkuii CMbICIT

HHTCIrpajia

27

Brrunciienune onpenenéHHOro
uHTerpana no gpopmyne Horotona-
JletiOHMIIa

28

Boruncnenue onpenenéHHOro
uHTerpana no gpopmyne Horotona-
JleliOHMIIA
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[IpuMeHenue uHTETpana s

29 HAXOKIECHUS IUIOIIALel IIOCKUX
duryp
[IpumeHneHnue uHTETpana s

30 HaXOXXJeHUsI 00BEMOB
F€OMETPUYECKUX TeI

31 [Ipumepsl perieHuii
Qg depeHIraIbHbIX ypaBHEHUN

39 [Tpumeps! perieHui
muddepeHIMaTbHBIX ypaBHEHUI
MaremaTrueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO
muddepeHIMaTbHBIX ypaBHEHUI

34 KonTtponbHas pabora:
"IlepBoobOpazHas u unaTerpan"”

35 Tpuronomerpudeckue GyHKINH,
UX CBOMCTBA U rpaduKu

36 Tpuronomerpudeckne GyHKINH,
UX CBOMCTBA U rpapuKu

37 Tpuronomerpudeckne GyHKINH,
UX CBOMCTBA U rpapuKu

38 Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpaduKu

39 Tpuronomerpudeckne QyHKIINH,
UX CBOMCTBA U rpapuKu
OT160p KOpHEH

40 TPUTOHOMETPHUYECKUX YPABHEHUH C

MTOMOUIBIO TPUTOHOMETPUUYECKOM
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OKPY>KHOCTH

41

42

43

44

Ot60p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUH C
IIOMOILBI0 TPUTOHOMETPUYECKON
OKPY’KHOCTH

Ot60p KOpHEH
TPUTOHOMETPUUYECKUX YPABHEHUM C
IIOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH

OTt60p KOpHE
TPUTOHOMETPHUYECKUX YPABHEHUH C
MIOMOIIBIO TPUTOHOMETPUIECKOM
OKPYKHOCTH

Pemienne TpuroHoMeTpuUeCcKIX
HEPaBEHCTB

45

Pemienne TpuroHoMeTpru4ECKUX
HEPaBEHCTB

46

47

Pemenue TpuroHomeTpuyecKkux
HEpPABEHCTB

Pemienne TPUTOHOMCTPHUUICCKUX
HCPAaBCHCTB

48

KonTponbhas pabota: "I'paduku
TPUTOHOMETPUUECKUX (PYHKIIUMA.
Tpuronomerpuueckue
HepaBeHcTBA"

49

50

OCHOBHEIE MCTOJABI pCHICHUA
IMMOKAa3aTCJIbHBIX HEPABCHCTB

OcCHOBHBIC MCTObI pCHICHUA
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MOKa3aTCJIbHbIX HCPABCHCTB

OcCHOBHBIE MCTOBI pCHICHUSA

>1 MOKA3aTeIbHBIX HEPABESHCTB
59 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB
53 OCHOBHBIE METO/IBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
54 OcCHOBHBIE METOIbI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB
55 OcCHOBHBIE METOIbI PEIICHUS
JOTapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB
57 OcCHOBHBIE METOIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METOIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB
59 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB
50 OcCHOBHBIE METOIBI PEIICHUS
UppaIMOHATIFHBIX HEPABEHCTB
61 I'paduueckue MeTo b1 penieHus
UPpAMOHATILHBIX YPAaBHEHHA
62 ['padmaeckue METOIBI pEIICHHS
UPPAIMOHATLHBIX YPABHCHHIMA
63 I'paduueckue MeTob! penieHus

IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ
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64

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB

65

66

I'paduueckue MeTo Bl pemeHus
JOrapupMHUECKUX yPaBHEHUIN

['padmyeckue METOABI peLIeHHs
Jorapu(pMUUECKUX HEPABEHCTB

67

I'paduueckue meToab! pemeHus
Jorapu(pMUUECKUX HEPABEHCTB

68

69

70

I'paduaeckue MeTO Bl pemIeHUS
MOKa3aTeIbHBIX U
JOTapu(PMHUECKUX yPaBHEHUI

['padmyeckue METOABI peLICHHs
MOKa3aTeNbHbBIX U
norapu(MUUECKUX YpaBHEHUN
['padmyeckue METOABI pelIeHHs
MOKa3aTeNbHBIX U
norapu(pMUUECKUX HEPABEHCTB

71

I'paduueckue meToab! pemeHus
MOKa3aTeNIbHbIX U
norapu(pMUUECKUX HEPABEHCTB

72

KonTponbhas pabota:
"HppauyroHanbHEIE,
MoKa3aTelbHbIE U
norapudmuueckre HepaBeHCTBA"

73

KomruiekcHsle yncna.
Anrebpanyeckas u
TpUTrOHOMETpHUYecKas (popMbl
3aMMCH KOMIUIEKCHOTO YHClIa
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KowmriekcHbie uncna.
Anrebpanyeckas u

4 TpUroHOMeTpHUUecKast HOpMBl
3aIllUCH KOMIUIEKCHOT'O YHCIIa

75 Apudmerndeckue onepanum ¢
KOMIUIEKCHBIMU YHMCIIaMU

76 Apudmerndeckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YUCEe
Ha KOOPJMHATHOMN IJIOCKOCTH

78 N306pakeHne KOMIJIEKCHBIX YHCEN
Ha KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit
CTENEeHH U3 KOMILJIEKCHOTO YnciIa

80 ®opmyna Myaspa. Kopau n-oii
CTENEHH U3 KOMIUIEKCHOTO YUCIIa
[IpumeHeHre KOMITJIEKCHBIX YHCEN

81 JUIsL perieHus GU3nIecKux u
reOMEeTPUUECKUX 3ajau

82 KonTtponbHas pabora:
"KommuiekcHele uncna"

83 HarypanbHble u nensle yncia

84 Harypanbhble u nensie yncna

85 [IpumeHeHnne Npu3HaKkoB
JEIMMOCTH LIETIBIX YUCEI

86 IIpumeHeHne MpU3HAKOB

JACITINUMOCTHU LECJIBIX YHUCCII
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87

[IpuMeHeHue npru3HaKkoB
JenuMocTH Henbix uncel: HOJ u
HOK

88

[IpuMeHeHue npru3HaKkoB
nenumoctH 1enbix yncen: HO u
HOK

89

90

91

[TpumeHeHre mpU3HaAKOB
JEJIIMMOCTH LIEJIBIX YHCEN: OCTaTKU
10 MOAYJIO

[TpumeHeHre mpU3HAKOB
JEIIUMOCTH LIETIBIX YHCEN: OCTaTKU
0 MOAYJIO

[TpumeHeHue mpU3HAKOB
JEIUMOCTH LIETbIX YHUCEN:
anroput™ EBKInaa muis pemieHus
3a/1a4 B LIETIBIX YKCIaX

92

Kontponbnas padota: "Teopus
HeNbIX yucen"

93

94

95

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI I CUCTEMBI-CJIEICTBUS

Cucrema ¥ COBOKYITHOCTb
ypaBHEHUH. PaBHOCUIIBHBIE
CHUCTEMBbI U CUCTEMBI-CIIEJICTBUS

OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEM
palMOHATIBHBIX YPaBHEHUN

96

OcCHOBHBIE MCTOABI pCHICHUSA
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CHUCTEM U COBOKYITHOCTEU
UPPALMOHAIIBHBIX YPABHECHUN

97

98

99

OcCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
II0OKa3aTEJIbHBIX YPaBHEHUI

OcHOBHBIE METOBI PEILICHUS
CUCTEM U COBOKYITHOCTEU
IIOKa3aTeJIbHBIX YPaBHEHHUI

OCHOBHBIE MCTOJbI PCIHICHUA

CUCTEM U COBOKYITHOCTEMH
Jorapu(pMHUECKUX ypaBHEHHMA

100

OCHOBHBIE METO/IbI pEUICHUS
CUCTEM U COBOKYITHOCTEH
jorapu(pMHUUECKUX ypaBHEHHMA

101

[IprMeHeHne CUCTEM K PEIEHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbBIX 00JaCTeN HayKu U
pEaIbHOM JKNU3HU, HHTEPIIPETALINS
MIOJIyYEHHBIX PE3Yy/IbTaTOB

102

[IprMeHeHne cucTeM K pEIEeHUI0
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IUYHBIX 00J1aCTe HayKu U
peaIbHOM JKNU3HU, MHTEPIIPETALINS
MIOJIyYEHHBIX PE3Yy/IbTaTOB

103

IIpuMeHeHne HepaBEHCTB K
peIIeHNI0 MaTEeMaTHYEeCKUX 3a7a9 U
3a/1a4 U3 pa3InuHbIX 00JiacTen
HayKU U peaJIbHOW XKU3HH,
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MHTEpIPETALMS 0JIY4EHHBIX
pE3yJIbTaTOB

KonTponpHas padora: "Cucremsl
PpaluOHAJIbHBIX, UPPALIMOHATIbHBIX

104
NOKa3aTeIbHBIX U
norapuMUUECKUX ypaBHEHUI"

105 PanyionasibHble ypaBHEHUS C
napameTpamu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbHbie CHCTEMEI C
napameTpamu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

109 HppannoHaabHble CUCTEMBI C
napameTpamu

110 [Toka3arenbHble ypaBHEHHS,
HEpaBEHCTBA C TapaMeTpaMu

111 [Toka3zarenbHbIE CUCTEMBI C
napameTpamu

112 Jlorapugmuueckue ypaBHEHHUs,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C
napameTpamu

115 TpuronomeTpuyecKkrue HEpaBeHCTBA
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C IapaMeTpaMu

116

117

118

TpuroHoMmeTpuveckue CUCTEMBI C
napaMeTrpamu

[TocTpoeHue u uccneaoBaHme
MaTeMaTUYECKUX MOJesen
pealbHBIX CUTYallUi C TTOMOIIIBIO
YpaBHEHUI ¢ TapaMeTpamu

HOCTpOGHI/Ie U UCCIICAOBAHUC
MAaTEMATUYCCKHUX MOI[CJ'ICI71
pEalIbHBIX CI/ITyaI_II/Iﬁ C IIOMOIIBIO
CHUCTEM ypaBHeHI/Iﬁ C [mapaMeTpaMu

119

IToctpoenue u uccneaoBaHue
MaTeMaTUYECKUX MOJesen
pealbHBIX CUTYallUi C TIOMOIIIBIO
CHUCTEM YpaBHEHHUH C apameTpaMu

120

Kontponbnas padota: "3agauu ¢
napamerpamu”

121

122

123

[ToBTOpenue, 06001IIEHNE,
cUCTeMaTH3aIHs 3HAHW:
"VpaBuenus"

[ToBTOpeHnue, 06001IEHNE,
CHUCTEMAaTH3aI[1sl 3HAHMIA:
"VpaBHeHus"

[ToBTOpeHnue, 06001IEHNE,
cucTeMaTH3alys 3HaHHMHA:
"VpaBHenus. CucteMbl
ypaBHEHHUI"

124

[ToBTOpeHme, 0600IIEHNE,
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cucTeMaTu3anys 3HaHuH:;
"Hepasencrtna"

125

126

127

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3aIus 3HaHW:
"HepaBencrBa"

[ToBTOpeHue, 0600IIECHNE,
CHUCTEMaTH3al[|s 3HAHMI:
"HepaBencrBa"

HtoroBast KOHTpoONIbHAs paboTa

128

129

130

Wrorosas koHTposibHasA paboTa

[ToBTOpEeHHE, 0000IICHUE,
CUCTeMaTH3aIlus 3HAaHU:
"[IponsBoaHas u e€ npumMeHeHue"

[ToBTOpenue, o6odIIEHNE,
CUCTEMAaTH3alMs 3HAaHUI:
"ITpon3BoaHas u €€ npuMeHeHue"

131

[ToBTOpenue, o6odIIEHKE,
cUCTeMaTH3aIHs 3HAHW:
"IIponsBoaHas u €€ npuMeHeHue"

132

133

134

[ToBTOpenue, o6odIIEHNE,
CUCTEeMAaTH3aIHs 3HAHWI:
"NHTerpan u ero npuMeHexnue"

[ToBTOpeHnue, 06001IEHNE,
CHCTEMATH3aIMsl 3HAHWIA:
"®yHkuun"

[ToBTOpeHnue, 06001IEHNE,
CHUCTEMATH3aIMs] 3HAHWIA:
"OyHkuun"
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[ToBTOpeHnue, 06001ICHNE,
135 CHCTeMaTH3allys 3HAHMIA: 1
"®yHkuun"
136 [ToBTOpeHwMe, O606IJ_I€HI§€, 1
cHUcTeMaTu3alys 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10
ITPOIT'PAMME
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JIucTr KoppeKTHpPOBKH
10 kiaace

Hara
ypoKa 1o
JIaHy

Hara
MIPOBEACHUS 110

dakTy

ConeprkaHre KOPPEKTHPOBKH (TeMa
ypoKa)

O6ocHOBaHME TIPOBEICHUS
KOPPEKTUPOBKH

PexBu3uThI
JIOKyMEHTa
( mata u Ne mpukasza)

Ioamnuce
3aMEeCTUTEIS
nupekropa mno YBP
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JIucTr KoppeKTHpPOBKH
11 kiaace

Hara
ypoKa 1o
JIaHy

Hara
MIPOBEACHUS 110

dakTy

ConeprkaHre KOPPEKTHPOBKH (TeMa
ypoKa)

O6ocHOBaHME TIPOBEICHUS
KOPPEKTUPOBKH

PexBusuThbl
JIOKYMEHTa
( mara u Ne mpukasa)

IMonamuce
3aMeCTUTEIS
nupekTopa no YBP
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