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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpeIHEro oOuiero odpas3oBaHusl,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (pOpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc ainreOpsl U Hayajd MaTEMaTHUYECKOrO0 aHalld3a 3aKJIaJlbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJb30BATh MX JUIsl JaJdbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJICHUSI C TTOMOIIBIO MHIYKLUUUA U PacCyXJaTh JEAYKTHUBHO, HUCIIOIb30BATh
0000IlIEHHE W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00ydYarolluecs IMOJy4aroT HOBBIM ONBIT PEIICHHs MPUKIAJAHBIX 33jad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
WHTEPHPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
NESTENIbHOCTH, TpeOyroleld MpOJOJDKUTENIbHON  KOHLEHTPAallud BHUMAaHMUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BbIUHCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYeCKOro aHanusa», «MHoxecTBa © Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHHH JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMd W paszjaenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp’)KaHUE HECKOJIBKMX MaTEeMaTHYeCKHX AUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM aIlllapaToM, Y HUX MOCJIEI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyld MOJETh peaTbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YYCHUU y4eOHOTrOo Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MeTOMYECKass JTUHUS «Yucina M BBIYUCICHHS» 3aBEpIIACT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUH, BKIIOYAIONIUX B CEOSl MCIOIB30BAHUE PA3ITHUHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YMCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palroHaNbHBIX M UPPAIMOHATBHBIX YHCeN, apu(METHIECKUE OTEpaIliy, a TaKxKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iNyYHBbIX 3a/71a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero ooOpa3oBaHHs, IMOCKOJIBKY B KaXJIOM
pasaene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynapTaTe OOy4alolUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHI, HEPABEHCTB W CHUCTEM, a TakXke 3ajad,
colepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUHA TPUKIATHBIX
3a/1a4d ¥ 3a7a49 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUU.
JlanHast comep:kaTeNbHasl TUHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHHE YMEHUIN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuaga MNPOUCXOAUT  JNAIbHEWIIEE  Pa3BUTHE  AITOPUTMUYECKOTO H
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxlieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaracT 3(PQGEeKTUBHbIE HWHCTPYMEHTHI [UJII PEIICHUS MPAKTHUECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ]]a4, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauuecKass JUHUA «DyHKIMM W TpaQuKU» TECHO
neperyieTaeTess ¢ APYrUMU JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTUYECKUM aHAIM30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. IIpu »ToM OOJbIIOE BHUMaHUE
yaensieTcss (OPMUPOBAHUIO YMEHUSI BbIpaxkaTh (OpMYyJiaMH 3aBUCUMOCTH MEXTY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJy4YeHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTelbHON JIMHUM HaleJIeH Ha Pa3BUTHE YMEHUI
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHOU. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxartenbHas nuHus «Hadana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYTI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3ajad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (QPYHKIMH, ONpeAeNsiTh HUX HAWOOJbIINE W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMAAu (GUryp u oO0bEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaep:kaTenbHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOJAUTh HAWIydlllee penieHue B MPUKIAAHBIX, B TOM YHCIIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACO3HABATh MPOSIBICHUS
3aKOHOB MAaT€MaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecs y3HAKOT O



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

CopepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoll Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUS B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHMM U CJIEIOBAHHE OMNpPEACAEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCJIENOBaHUS OSTUX MOJENEH C MOMOIIBI0 amnmapara aireOpsl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIaIHbIX 3axad. llpu
pelIEeHNH  peajbHBIX  NPAKTHMUECKUX  3afady  oOydaromuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHUs BCEX TeM YUeOHOro Kypca «Anredpa v Hayasa
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE M ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoandeckue npodu. I[lpumenenue npobeil W MPOIEHTOB IS
pelIeHUs NIPUKIAJHbIX 3a7a4 U3 Pa3JINUHbIX OTPAciell 3HAHUW U PEAIbHOM KU3HU.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue — onepauMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JEHUCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYTJICHHSI, PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1uensIM nokaszareneM. buHoM Herortona. Hcnosb3oBaHue
NOJXOAIIEeH (OPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NMPEACTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
Jorapu(pMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
apPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEIbIX U APOOHO-PALlMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOrOYJIECHbl OT OJHOW MNEpPEMEHHOW. JleneHue MHOrodjieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPXKAILINUX CTENEHU U KOPHHU.

HppauroHanbsHble YpaBHEHHMUS. OcHOBHBIE METO/IbI penieHus
VPPALMOHATIBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHS. OCHOBHBIE METO/bl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus

Jorapu(pMUYECKIX ypaBHEHUH.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIpAKEHUN. PelieHre TpUroHoMeTpuyeCKuX ypaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUsS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBI JIMHEWHBIX ypaBHCHUM. PelleHne NpUKIagHBIX 3aJad € IMOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccinenoBanme TMOCTPOEHHOM MOJENN C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[locTpoeHne MaTeMaTHYeCKUX MOJENIEH pEallbHOM CUTYallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKd U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3aumMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpapukoB QyHKIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkunu. Hanbosnpiee n HauMeHbliee 3Ha4eHus1 QyHKIMHU Ha TPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (PYHKUMU. DIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHast (pyHKLHS C HATYypaJbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKa3aTeJIEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUHHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B pEAJTbHBIX MpOLEccCaX M SBJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIIEAOBATEIbLHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocJe0BaTeNbHOCTU. VICTOpUsS BO3BHMKHOBEHHS MAaTEMAaTHMYECKOTO aHaju3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromast
reomeTpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUYEeCKON
IIPOrpeCcCur. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Uucio €. Popmyia ClI0KHbBIX



MpOUEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEATbHBIX 3aJad
MPUKJIATHOTO XapaKTEpa.

HemnpepeiBHble GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumi. CBoicTBa (QPYHKIMA HEMPEphIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB [JISl PELICHHUS HEPABEHCTB. [IprMEHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, Omepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonplui oOuui aenurens (mamee — HOJl) m HamMenbliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHue KOMIUJIEKCHBIX YHCENT Ha KOOPAWHATHOW IUIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHUH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpaAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JacTeil HayKu U peasibHOMU
JKA3HU, UHTEPIIPETALMS [IOJyYEHHBIX PE3YIIbTAaTOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunuu ¢GyHKIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckre QyHKIIUU, UX CBOMCTBA U IpaUKH.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpBhIE€ BO3HUKAIOT IMpPHU PEIICHUU 3a7ad U3 APYTUX Y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
3KcTpeMyMbl.  HaxokaeHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpephIBHON (QYHKIMHU HAa OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dIIEero pPElICHUs B
NPUKIIAIHBIX 3a/Ja4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBIO  Au(depeHIrnaIbHbIX
YPaBHECHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIEeAyp TPakKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI M JPYroe€), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
IPOLIJIOMY M HACTOAILIEMY POCCUHCKOW MaTE€MaTHWKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTMIKEHUN HAYKM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB HCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJOPOBUTEIBHOM E€ATETbHOCTBIO;

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD



Oynymeir mpodeccnrn W Ppeannu3oBBIBATH COOCTBEHHBIC >KU3HCHHBIC TLIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HANPABICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAaHWE BIWSHUS
COIMAIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYEeCKMX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYXalolel cpefpl, IUIAHUPOBAaHUE IOCTYNKOB W OIEHKU HMX BO3MOXKHBIX
MOCJICJICTBUM JJISI OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH ©  OOIIECTBEHHOM  MpPaKTUKH, [OHUMaHUE
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIBHOCTH, ITAloB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIUBUJIM3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHUBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATHUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;



BBEIOMpATh CMOCO0 pemeHns y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIIMA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHUBOpEYHE,  MpoOJeMy,
YCTaHABJIMBATh HUCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Yy, aPryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00bEeKTa, SIBICHHS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, MPOLECCAMMU;

CaMOCTOSITENIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUM;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKXKE BbBIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBICHUS;

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TMPEICTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIbHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eHCTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMU OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, /1aBaTh MOSICHEHHUS IO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHUPOBATH MOJTYUYECHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlEJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIISITh CBOM CYXKAEHUA C CYXICHHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUICHHS C y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISATH ILJIaH, AITOPUTM PEICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS MpoIlecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOU 3aauH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MIOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mTpU pelmieHuH Y4YeOHBIX 3a7ad, MNPUHUMATh IeIb COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXJaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX GopMax paboThl (00CyxkaeHUs, OOMEH MHEHUI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OlLICHUBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MPEMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTO aHATTU3ay:

Yucaa v BBIYUCTCHUSA:



CBOOOJIHO OIEPUPOBATh MOHATHUSMU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoAnueckas ApoOb, TPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCIA;

OPUMEHATH JpOOM W MPOLEHTHl JJIsl PELICHUS MPUKIAJHBIX 3aJad U3
PA3JIMYHBIX OTPACIIEV 3HAHUM U PEATTbHOW )KU3HU;

IPUMEHSATH NPUONMKEHHBIE BBIYMCICHUS, TPABUJIA OKPYTJIEHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIUIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTABICHUS JaHHBIX;

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

CcBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PAallMOHAIBHBIM I10Ka3aTeJeM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, JECITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHUHYC, KOCMHYC, TAHT'€HC, KOTAaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHM-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWUM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH ¢ IedbIMH KO3 (ULIUMeHTaMH, KOPHM MHOTOYJIeHa, NPUMEHAThH
JIeJIEHMEe MHOT'OYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/ay4;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHHIA,
MaTpuld, ONPEACIIMUTENb MATPUIBI 2 X 2 W €ro IeOMETPUYECKHUH CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTENss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAIlMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUH,
UCCIIE0BAaTh IOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MaTpULl U ONPEIEIIUTEIICH,
WHTEPIIPETUPOBATH ITOJTYyYECHHBIA PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM;



BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa JorapudmoB s npeoOpa3oBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, IMOKa3aTeJbHbIC U
JorapupMuuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
MEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI JIJIsl MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha sI3bIKe aiureOpbl, COCTABIIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM alapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO OOpaTHble (QYHKIUMU, KoMmmo3uius GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUH QPyHKINU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBATh MOHATHSAMM: YETHbIE M HEYETHBIE (PYHKIMH,
nepuoanyueckre (QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHS C HATypadbHBIM U
HeJabIM TIoKaszaresieM, rpaduk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HATYpaJIbHBIM MTOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIMHEWHas
(GYHKIUH, BBITIONHATH JIEMEHTAPHOE HCCIIE0BAHUE U IOCTPOCHHE UX TPapUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSIMM: IOKa3zaTejabHas U Jorapupmudeckas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOJIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CcBOOOJIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKITUI YHMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUN JUId  HCCIEAOBaHUS TPOILECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOMN
KU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;



Hauana MaTeMaTH4ecKOro aHajamu3sa:

CBOOOJHO OTEPHUPOBATh TOHITHAMHU: apuPMETHUECKas M TeOMETpUUYECKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi FreOMETprUUYEcKasi porpeccusi, TMHEUHBIA U
HKCIIOHEHIIUATIBHBIN POCT, (hopMyia CIIOKHBIX MPOILIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

WCIOJIb30BaTh MPOTPECCUM I PEUICHUS] PEANbHBIX 3a1a4 MPUKIAJHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHaju3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJIHO OINEpUPOBATH MOHSATUAMH: HENPEPhIBHbIE (DYHKIUU, TOYKU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATHh MOHATUSMH: TIepBasi W BTOpas MPOU3BOHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS], YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOYXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl yueOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HATypajJbHOEC U IEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEN, UCIOJIb30BATh MPU3HAKU JICITUMOCTH
uenbix yucen, HOJl u HOK HaTypasibHBIX 4Mcen JJIsl pelieHus 3aay, MPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,



CBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepaliil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMH: HPPALMOHABHBIE, MOKa3aTelIbHbIE U
Jorapu(MUUECKre HEpPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHIThL  HEOOXOIUMbIE  (QOPMYJbI  JJIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJZIeprKallle MOYJIM U ITapaMeTPhl;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHITHAMHU: TpPapUKAd TPUTOHOMETPUUECKUX
(yHKmii;

OPUMEHATh (QYHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havajsa maTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;



HAXOAUTh HauOoJbllIee U HAMMEHbIIEeE 3HAUCHUSI (PYHKIIMHM HEMPEpPBhIBHON HA
OTpE3KE;

UCITIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHS HAWIy4ylIero peuieHus B
IPUKIAAHBIX, B TOM 4YHMCIE COLMAJIbHO-DKOHOMHMYECKHMX, 3ajadax, M
OIpPENIENICHUS] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMysod uiu
rpaduxom;

cBOOOZIHO OMEpUPOBATh MOHATUSIMHU: TEpPBOOOpa3Has, OMpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh NEPBOOOpa3HBIE AIIEMEHTAapHbIX (YHKUMNH M BBIYHUCIATH
uHTterpai no popmysie Herotona-JIeitbHuna;

HAXOAMTh IJIOLIAAH IUIOCKUX GUTYp U OOBEMBI TEN ¢ TOMOLIBIO UHTETpAIa;

UMETh TPEJCTABICHUE O MATEMaTHYECKOM MOJEIMPOBAHUU Ha IpPUMEpE
cOCTaBJICHHs TU(PPepeHIINAIbHBIX YPaBHEHU;

penaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
n/n NPOrpaMMbl Bcero Konrporeupie  Ipakruieckue o0pa3oBaTe/bHbIEC
padoThI pabéoTbI pecypes!
MHO0X€ECTBO I€HCTBUTEIBHBIX YUCEN.
1 Mmuorounensl. PaninonanbHbie 24 1
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHEHUN
5 ®ynkuuu u rpapuku. CreneHHas 12 1
(GYHKIHS C LIETBIM [TOKa3aTeIeM
Apudmernueckuii KOpeHb N-oit
3 crenenu. MppalunoHanbHbIE 15 1
ypaBHEHUS
4 [Toka3zaTenbHast GyHKIUS. 10 1
IToka3aTenbHble YpaBHEHUSA
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckrie ypaBHEHUS
6 TpUroHOMETpUYECKHE BBIPAXKEHUS U 99 1
ypaBHEHUS
7 [TocnenoBaTEeILHOCTH U MIPOTPECCUM 10
HenpepriBHble GQyHKITUH. 20




[IpousBonHas

9

[ToBTOpEeHue, 06001ICHNE,
cHUCTEMaTHu3aIusl 3HaHUM

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

136

10




11 KJIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NporpaMMbl Bcero Kontpoaenbie  lpakrireckue o0pa3oBaTe/ibHbIE
padoThI patéoTbI pecypeb
1 HccnenoBanue pyHKIUN C TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hast U HHTETpAIT 12 1
['paduixu TPUrOHOMETPUUECKUX
3 GyHKuuid. TpUroHOMETpUYECKHE 14 1
HEpaBEHCTBA
4 HppanuoHanbHble, TOKa3aTEIbHbIE U 24 1
jorapuMUYECKIEe HEPABEHCTBA
5 KommiekcHbie uncna 10
6 HatypanbHbie U 11e/1b1€ yncia 10
CucTteMbl pallMOHAIbHBIX,
7 VMPPalHOHAIBHBIX NTOKA3aTENbHBIX U 12 1
Jorapu(MUYECKUX ypaBHEHUI
8 3agauu ¢ mapameTpamu 16 1
9 [ToBTOpEHUE, 0606meHI/vIe, 16 5
CHUCTEeMAaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1O 136 10 0

[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne
n/n

Tema ypoka

MHO}KGCTBO, OIICpanurun Haxa
MHO>KE€CTBAMM U UX CBOMCTBA

Juarpammel Dinepa-Benna

Kosn4yecTBo 4acoB

KonTpoJsbHbie

Bcero
padoThI

IIpakTH4eckue
padéoTbI

Jlara
U3Yy4YeHUs

JJIEKTPOHHBIE
uu(ppoBbIe
oOpa3oBarejibHbIE

pecypchbl

[IprmeHeHne TEOPETUKO-
MHOKECTBEHHOT'O amnmapara
JUISL PELLIEHUS 3a/1a4

PanunonansHbie yncia.
OOBLIKHOBEHHBIE U
JECATUYHBIE TPpOOH,
MPOIIEHTHI, OECKOHEUHBIE
MepUOANYECKUE TPOOU

PanmonanesHbie yncna.
OOBLIKHOBEHHBIE U
JECATUYHBIE TPOOH,
MPOIIEHTHI, OECKOHEUHBIE
MIepUOANICCKHE TPOOH

[Tpumenenue apoodeii u
MPOIEHTOB ISl PEIICHUS




IMPUKIAAHBIX 3a1a4

[Tpumenenue apobdeii u
MPOLIEHTOB JJIs1 PELICHUS
MPUKJIAHBIX 33/1a4
JleCTBUTENIBHBIC YHCIIA.
Panuonanshueie u
MppaluroOHaIbHbIE YHCIIa
Apudmernueckue oneparuu
C JECUCTBUTEIILHBIMU YHCIAMU

10

Moynb JEUCTBUTEIBHOTO
qHClIa ¥ €r0 CBOMCTBA

11

[TpubanKEHHBIC BEIYUCIICHUS,
MpaBujIa OKPYIJICHUS,
MPUKHUJIKA U OLICHKA
pe3yJibTaTa BHIYUCIECHUN

12

OCHOBHBIC METOJIBI PEIICHUS
LEJbIX U IPOOHO-
paIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIC METOJIBI PEIICHUS
LEJbIX U IPOOHO-
paIlMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

14

OcHOBHBIC MCTObI pCIICHUA




IIETIBIX U IPOOHO-
palMoHAIBLHBIX YPAaBHEHUH 1
HCPABCHCTB

15

MHOro4IeHbI OT OAHOMN
IIepeMeHHOM. [lenenne
MHOTO4JIEHa HA MHOTOWJIEH C
ocratkoM. Teopema be3sy

16

MHOTOWIEHSHI C LEIBIMU
ko3 urmentamu. Teopema
Buera

17

18

19

20

Penienne cucTeM JUHENHBIX
YpaBHEHUI

Penienue cucrteM JUHENHBIX
YPaBHEHUM

Marpuiia CUCTEMBI JIMHEHHBIX
ypaBHeHU. OnpeieuTenb
MaTpulbl 2X2, €ro
F€OMETPUYECKUN CMBICII U
CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHUS

Onpenenurens MaTPULbI 2X2,
€ro reOMETPUUECKUN CMBICIT U
CBOMCTBA; BBIYMCIICHUE €TI0
3HAYEHMUS




21

[Ipumenenue onpenennTess
IUTSl PEILIEHUS] CUCTEMBI
JINHEWHBIX YpaBHEHUH

22

Pemenne npukitaaHeix 3ana4
C IMTOMOIIIBKO CHCTEMBI
JIVHENHBIX YPABHCHUH

23

Pemenne npukiagHeIx 3a1a4
C IOMOIIIBIO CUCTEMBI
JIMHEWHBIX YPaBHECHUAN

24

25

26

27

KonTponbHas pabora:
"ParmonanbHble ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBI
JVHEWHBIX ypaBHEHUN"

OyHKIMSA, CIOCOOBI 33/ TaHMs
¢ynkuuu. Bzaumuo
oOpaTHbIe PYHKIUU.
Komno3unus pyHkuumi
I'padux byskImn.
DJleMEHTapHbIE
npeoOpa3zoBaHus rpauKkoB
byHKIMI

OO6macth omnpeenieHus u
MHOKECTBO 3HAYEHUN
bynkuu. Hynu yHkimm.
[IpomexyTku 3HaK




IIOCTOAHCTBA

28

UYETHbIC U HEYETHBIE
¢bynxun. [lepuoauueckue
¢byuxun. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MakcumMyMbl 1 MUHUMYMBI
¢bynkuun. Hanbosnbiee n
HavVMEHbIIIEe 3HAUCHUE
(yHKLIHMH Ha TPOMEKYTKE

30

31

32

JIuHenHas1, kBagpaTU4YHas U
IpoOHO-TMHENHAs (PYHKIINH
DJIEeMEHTapHOE UCCIICIOBAaHUE
Y TIOCTPOEHUE TPa(UKOB ITHX
hyHKIUN

DJIEMEHTApPHOE UCCIIEIOBAHUE
Y TIOCTPOEHUE TPa(UKOB ITHX
hyHKIUN

33

CreneHs ¢ 1eIbIM
nmokasarejieM. buaom
HrroTona

34

CreneHs ¢ 1eIbIM
nokasarejieM. bunom
HrroTona

35

CrenenHast GyHKIIHS C




HATYPAJIbHBIM U LEJIBIM
MOKa3aTeJIeEM €€ CBOMCTBA U

rpaduk

36

KonTponbhas pabora:
"Crenennas ¢pyHkus. Eé
cBoiicTBa u rpadux"

37

ApupmMernyeckuii KOpeHb
HaTypaJbHOU CTENEHU U €T0
CBOMCTBA

38

39

40

41

ApudpmeTrueckuii KOpeHb
HaTypaJbHOU CTENEHU U €T0
CBOMCTBA

[TpeoOpazoBaHMs YUCIOBBIX
BBIPKECHUH, COJIEPKAIINX
CTETICHU U KOPHU
[TpeoOpazoBaHMs YMCIOBBIX
BBIPKECHUH, COJIEPKAIINX
CTETICHU U KOPHU
[TpeobpazoBaHus YUCITOBBIX
BBIPAXCHUH, COJICPKAIINX
CTETICHU U KOPHU

42

HNppauunonansHsie
ypaBHeHUs. OCHOBHBIE
METO/IbI pELICHUA




MppalOHAIbHBIX YPAaBHECHUN

43

UppanronansHbie
ypaBHeHUsI. OCHOBHbIE
METO/IbI PEIICHUS
HppalMoHaIbHbIX YPaBHEHUI

44

HNppauunonanpHbie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
HMppalMOHAIbHBIX YPABHECHUN

45

46

47

48

PaBHOCUIIBHBIE TTIEpEXO/IBI B
pEILICHUN UPPALIMOHATBHBIX
YpaBHEHUI

PaBHOCUIIBHBIE TTIEPEXO/IBI B
PELIEHUN UPPALIMOHAIBHBIX
YpaBHEHUI

PaBHOCUIIBHBIE TTIEPEXO/IBI B
PELIEHUN UPPALIMOHAIBHBIX
YPaBHEHUI

PaBHOCHIBHBIC MepeEXobl B

pPELIEHUY UPPALIMOHAIBHBIX
YPaBHEHUI

49

CaoiictBa 1 rpaduk KOpHs N-
Ol cTeneHH Kak (QyHKIUU
0oOpaTHOM CTETeHH C




HaTypaJbHbIM IIOKa3aTEIEM

50

CaoiicTBa 1 rpaguk KOpH4 N-
Oif cTeneHH KaK (QyHKITUH
00paTHOM CTENEHHU C
HATypaJIbHBIM MTOKa3aTeleM

o1

Kontpoinbhas pabora:
"CBoiicTBa U rpauK KOpHS
N-OM CTENEHH.
HNppanmnonanbHbie
ypaBHEHHUS"

52

53

54

Crenens ¢ palHOHAIBHBIM
oKa3aTeJjIEM U €€ CBOMCTBA

Crenenb ¢ paloOHaJIbHBIM
MoKaz3aTeJieM U €€ CBOMCTBA
Crenens ¢ palMOHAIBHBIM
MoKaz3aTeJieM U €€ CBOMCTBA

55

56

S7

[TokazarenbHas GyHKIUSA, €
CBOMCTBa U rpaduk

Hcnonb3oBanue rpaduka
byHKIIUU TS perieHust
YpPaBHEHUM
Hcnonb3oBanue rpaduka
(YHKIUH JIJ1S1 peLIeHUS
YPaBHEHHM




IlokazarenbHbIE YPaBHEHHS.

58 OCHOBHBIE METO/BI PEIICHUS
MOKAa3aTeJIbHbIX YpaBHEHUN
IlokazarenbHbIE YPaBHEHHS.

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX YPABHEHUN
Iloka3arenbHbIE YPaBHECHUS.

60 OCHOBHBIE METOBI PEIICHUS
ITOKA3aTEJIbHBIX YPABHEHUN
KonTponbHas pabora:

61 "TTokazarenpHast PyHKIIHA.
IlokazarenbHble ypaBHEHUSA"

62 Jlorapudm yucna. CroiicTBa
norapupma

63 Jlorapudwm umucna. CoiicTBa
norapupma

64 Jlorapudwm umucna. CoiicTBa
norapudma

65 JlecsiTUUHBIE U HATYPAJIbHBIC
norapudMbl

66 JlecsiTUUHBIEC U HATYPaJIbHBIC
norapudMbl

67 [IpeobpazoBanue

BBIpaKEHUH, COACPIKAIINX




Jorapu@msl

68

69

70

[Ipeo6pazoBanue
BBIPAKEHUMN, COJICPIKAIINX
Jorapu@msl
[Ipeo6pazoBanue
BBIPKEHUM, COIEPKAIINX
norapupmMbl
Jlorapudmuyeckast QyHKIuS,
e€ cBoiicTBa u rpaduk

71

Jlorapupmuueckast pyHKIus,
e€ cBoiicTBa U rpaduk

72

73

74

75

Ucnonb3oBanue rpaduka
GyHKIUU 1151 pEIICHUS
YpaBHEHUI

Hcnons3oBanue rpaduka
GYHKIIAA TS peTeHUs
YpaBHEHUI

Jlorapudpmuyeckue
ypaBHeHUs1. OCHOBHbIE
METO/IbI PEIICHUS
JorapupMUIECKUX
YpPaBHEHUM

Jlorapupmuueckue
ypaBHeHUs1. OCHOBHbIE




METO/IbI PELICHUS
norapu(pMUYECKUX
YPaBHECHUI

76

Jlorapudpmuyeckue
ypaBHeHUs1. OCHOBHbIE
METO/IbI PEIICHUS
norapupMUYECKUX
YpaBHEHUM

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
PEICHUH JIOTapu(DMHUUECKIX
YpaBHEHUM

78

PaBHOCHITbHBIE TIEPEXO/IBI B
pELIeHUH JIOTapu(PMHUUECKIX
YpaBHEHUI

79

KontposnbHas pabora:
"Jlorapupmuueckas
¢bynkuus. Jlorapudpmuueckue
ypaBHEHUSA"

80

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
apryMeHTa

CuHyC, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO
aprymeHra




82

ApKCHHYC, apKKOCUHYC U
aApPKTaHI'€HC YHCIIOBOTO
aprymeHTa

83

ApKCHHYC, apKKOCUHYC U
APKTAHT€HC YHCIIOBOTO
apryMeHra

84

Tpuronomerprueckas
OKPYXHOCTb, OIPEACIICHHUE
TPUTOHOMETPUYECKUX
(GyHKIMIA YUCIOBOTO
aprymeHra

85

Tpuronomerprueckas
OKPY’KHOCTb, ONPEIEICHUE
TPUTOHOMETPUYECKUX
(GYHKIMIA YUCIOBOTO
aprymeHTa

86

OCHOBHBIE
TPUTOHOMETPHUUECKHUE

bopmyIbI

87

OCHOBHBIE
TPUTOHOMETPHUUECKHUE

bopmyIbl

88

OCHOBHBIE
TPUTOHOMETPUYCCKHUE

hopMyIIbl




89

OCHOBHBIE
TPUTOHOMETPUYCCKUE

hopMyIIBl

90

[IpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUN

91

[IpeoOpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKECHUN

92

93

94

95

[IpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKEHUN

[IpeobOpazoBanue
TPUTOHOMETPHUUYECKHUX
BBIPAKEHUN

Pemenne
TPUTOHOMETPUUECKHUX
YPaBHEHUI

Pemmenue

TPUTOHOMETPUYECKUX
YPaBHEHUI

96

Peurenue
TPUTOHOMETPUYECKUX
YPaBHEHHM




97

Pemenne
TPUTOHOMETPUUECKHUX
YPaBHECHUI

98

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUM

99

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHH

100

101

102

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUI

Kontponbnas pabora:
"TpUroHOMETPHUYECKHE
BBIPAXEHUS U
TPUTOHOMETPUYECKHUE
ypaBHEHUS"

ITocnenoBaTenbHOCTH,
CIOCOOBI 3aJaHus
OCJIeA0BAaTEIILHOCTEN.
Metoa MaTeMaTUYeCKOU
WHYKIIUU

103

MoOHOTOHHEIE 1
OTpAaHUYEHHBIC
IIOCJIEI0OBATEIILHOCTH.




Hcrtopus anannsa
0ECKOHEYHO MaJIbIX

104

105

Apudmernueckas
nporpeccust

['eomeTpuyeckas nporpeccus

106

beckoHneuHo yObIBatoias
reoMeTpruIecKasi IPOrpeccus

107

108

109

110

111

CyMMa GeCKOHEYHO
yOBIBAIOIIE T€OMETPUUECKOM
MPOrpeccuu

JInHenHbIN U
AKCIIOHEHIUAIIBHBINA POCT.
Yucno e. Dopmyia CIOKHBIX
IIPOLIEHTOB

JIuHenHbIM 1
AKCIIOHEHIUAJIBHBINA POCT.
Yucno e. Dopmyia CIOKHBIX
ITPOLIEHTOB

Hcnonp3oBaHue nporpeccuu
JUISL PEIICHUS PeaTbHbIX
3a/1a4 MPUKIATHOTO
XapakTepa

KonTponbhas pabora:
"ITocnenoBaTeILHOCTH U




nporpeccun’”

HenpepoiBHble GyHKIINM U UX

112 .
CBOMCTBa

113 Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKITUN

114 CaoiicTBa pyHKIUI
HETIPEPBIBHBIX HA OTPE3KE

115 CaoiicTBa pyHKIUI
HETIPEPHIBHBIX Ha OTPE3KE

116 Metoa MHTEpPBAJIOB IS
pElLIECHNs HEPABEHCTB

117 MeTton UHTEpPBAJIOB IS
pelIeHNs HEPABEHCTB

118 MeTton UHTEPBAJIOB JIS
pelieHrst HEPaBEHCTB
[IprmeHeHue CBOMCTB

119 HETPEPHIBHBIX (PYHKITUH 1151
penieHus 3aaay
[IprmeHeHue CBOMCTB

120 HETPEPHIBHBIX (PYHKITUH 1151
penieHus 3ana4

121 IlepBas u BTOpas
MPOU3BOJHBIE (DYHKIIUU

122 Onpenenenue,




F€OMETPUYECKUI CMBICIT
MIPOU3BOJHOU

Onpenenenue, GpuznyecKuit

123 .
CMBICJT TTIPOU3BOAHON

124 YpaBHEHHE KacaTEIbHOU K
rpaduKy QyHKIUH

195 YpaBHEHHE KacaTeJIbHOU K
rpaduky QyHKIUH

126 IIpon3BoaHBIE dIIEMEHTAPHBIX
byHKIMI

127 [Ipou3BogHBIE A7IEMEHTAPHBIX
byHKIMI
[IpousBoaHast CyMMBl,

128 MIPOMU3BEACHUS, YACTHOTO U
KOMITO3UIIMH (PYHKITUH
[IponsBonHas CymMMBlI,

129 MPOM3BEICHHUS, YaCTHOTO U
KOMITO3UIINH (PYHKITUH
[IponsBoaHas cyMMmBl,

130 MPOU3BEACHUS, YACTHOTO U
KOMITO3UIINH (PYHKITUH

131 Kontponwnas padoTa:
"IIpousBoanas"

132 [ToBTOpenwue, 0600IICHNE,




CUCTEMAaTH3alus 3SHAHUU:
"YpaBHeHus"

[ToBTOpenme, 0600IICHNE,

133 CUCTEMATU3aIUs 3HAHUMN: 1
"®yukiun"

134 Hrtorosast KOHTpOJIbHAS 1 1
pabota

135 Htorosast KOHTpOJIbHAS 1 1
pabora

136 [ToBTOpEeHue, 06001IEHUE, 1
cucTeMaTH3allus 3HaHUI

BIIEE KOJIMYECTBO YACOB
OBII] OJI CTBO YACO 136 10

[10 ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne MPOU3BOJHOU K
HccleIoBaHui0 (PYHKITUH Ha
MOHOTOHHOCTh U
IKCTPEMYMBI

[IpuMeHeHne MPOU3BOJHOU K
UCCIIeIOBaHNUIO QYHKITUN Ha
MOHOTOHHOCTb U
SKCTPEMYMBI

[IprumeHeHune npon3BOIHOU K
UCCIIeIOBaHNI0 QYHKIIUN Ha
MOHOTOHHOCTb U
AKCTPEMYMBbI

[IprumeHenune nponu3BOIHOU K
UCCJIEIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb H
IKCTPEMYMBbI

[IprumeHenune nponu3BOIHOU K
UCCIIeNOBaHNIO QYHKITUN Ha
MOHOTOHHOCTb H

KoJsmmyecTBo 4acoB

KouTpoJ/bHbIE
Bcero P
padoThI

IIpakTnyeckue
padéoTbI

Jlara
U3Yy4YeHUs

JJIEKTPOHHBIE
uu(ppoBbIe
oOpa3oBarejibHbIE

pecypchl




DKCTPEMYMBI

[IpyuMeHeHne MpoOn3BOJHOU K
UCCIen0BaHuI0 QYHKIIUN Ha
MOHOTOHHOCTb U
KCTPEMYMBbI

Haxoxnenne HanOonplero u
HaWMEHBLIErO 3HAYEHUS
HEIpEepbIBHON (YHKIMHU Ha
OTpE3KE

10

11

HaxoxneHrne Hauboib1Iero u
HAaWMEHBLIErO 3HAYEHUS
HEIMpepbIBHON (YHKIMHU Ha
OTpE3KE

Haxoxxnenne HanOoJIbIIETO U
HAVMEHBIIIETO 3HAYEHUS
HETPEPBIBHON (QYHKIINN Ha
OTpe3Ke

Haxoxnenne HanOOJIbIIETO U
HAMMEHBIIIET0 3HAYEHUS
HEIPEPBIBHON (QYHKIINN Ha
OTpE3Ke

Haxoxnenne HanOoOJIbIIETO U
HAUMEHBIIIEr0 3HAYEHUS
HEIPEPBIBHON (QYHKIINN Ha
OTpe3Ke




12

Haxoxxnenne HanOoOIbIIETO U
HAaUMEHBIIEr0 3HAYECHHS
HEIPEPBIBHON (QYHKIIUN Ha
OTpE3Ke

13

[IprMeHnenne npon3BOIHON
JUISL HAXO0XKJICHHUSI
HaWJIy4lIero pEeIICHUs B
IPUKJIAJAHBIX 3aa49ax

14

[IpuMeHneHne MPON3BOIHOM
JUISL HAXO0XKJICHHUSI
HaWJIy4lIero peIeHUs B
IPUKJIAJIHBIX 3aa49ax

15

16

17

[IpuMeHeHne MPON3BOIHOM
JUTS ONIPEEIICHUS] CKOPOCTH U
YCKOPEHHMS IpoLecca,
3aIaHHOTO (POpMYIIOH WK
rpaduxom

[IprumeHenune nponu3BOAHOM
JUISL OIIPEICIICHUS] CKOPOCTH U
YCKOPEHHMS Ipolecca,
3aJIaHHOTO (HOPMYIION HITH
rpadukom

Kommnosunwms ¢pyHkimi

18

Kommnozuuus pyHkumi




19

Komnosurus ¢pyHKImii

20

21

22

23

["'eomerpuueckue oOpasbl
YPaBHEHHUU HA KOOPIUHATHOM
IIJIOCKOCTH

["'eomerpuyeckue oOpasbl
YPaBHEHUU HAa KOOPJIAUHATHOM
MIJIOCKOCTH

KoutponbsHas pabora:
"UccnenoBanue GyHKIUN €
MTOMOIIIBIO MMPOU3BOIHON"
[lepBooOpa3Has, OCHOBHOE
CBOMCTBO MEPBOOOPA3HBIX

24

[TepBooOpa3zHbie
AIIEMEHTAapHBIX (PYHKIUH.
[IpaBuna HaxXoOXIeHUS
epBOOOPa3HBIX

25

[TepBooOpa3zHbie
AIIEMEHTApHBIX PYHKIUH.
[IpaBuna HaxoX)aEHUS
NepBOOOPa3HBIX

26

27

HNurerpain. ['eomerpudeckuit
CMBICJI MHTETrpaJia
Bpruucnenne onpeaenéHHOro
uHTEerpana no gpopmyie




Herorona-JleitOnura

28

29

30

31

Brruuciienue onpenenéHHoro
uHTEerpaa no gopmyie
HrroTona-JletiOnuma
[IpumeHeHue nHTEerpaia s
HaXO0XKJICHUS ILIOIaIei
IJIOCKUX (pUryp

[IpuMeHeHue nHTErpaia ajs
HaX0XJICHUSI 00HEMOB
TrCOMETPUYCCKUX Tl

[Ipumeps! pereHuin
nudepeHnnanbHbIX
YpaBHEHUU

32

[Ipumeps! pereHnin
nu(epeHInanbHbIX
YpaBHEHUU

33

MaremaTudeckoe
MO/JICTUPOBAHUE PEATTBHBIX
MPOLIECCOB C MOMOIIBIO
nuddepeHIanTbHBIX
YpPaBHEHUU

34

KoHnTtponbsHas pabora:
"[TepBooOpazHas u
uHTEerpan"




35

Tpuronomerpuueckue
(YHKIIUM, X CBOWCTBA U
rpaduku

36

Tpuronomerpuueckue
(byHKIUH, UX CBOWCTBA U
rpaduKku

37

Tpuronomerpuueckue
(yHKUIHHU, UX CBOWMCTBA U
rpaguku

38

39

40

41

Tpuronomerpudeckue
(yHKUIHU, UX CBOWCTBA U
rpaduku
Tpuronomerpuueckue
(GYHKITUH, UX CBOMCTBA U
rpaguku

OT60p KOpHEH
TPUTOHOMETPHUYECKHUX
YPaBHEHHUU C IOMOILBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTHU

OT60p KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUN C TOMOUIBIO
TPUTOHOMETPHUUECKOMN
OKPY>KHOCTH




42

43

44

45

OT16op KOpHEi
TPUTOHOMETPHUYECKHIX
YpPaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHYECKOI
OKPYXHOCTHU

OT60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUM C TOMOULIBIO
TPUTOHOMETPUYECKOU
OKPYXHOCTH
Pemenne
TPUTOHOMETPUUECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUUECKUX
HEpPABEHCTB

46

Pentenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Pemenune
TPUTOHOMETPUYECKUX
HEPABEHCTB

48

KonTtponbsHas pabora:
"I'paduxu
TPUTOHOMETPHUECKUX




byHKIHiA.
TpuronomeTpuyeckue
HepaBeHCTBA"

49

OcHOBHBIC MCTO/JIbI PCIICHUS
IMOKa3aTCJIbHbIX HCPABCHCTB

50

o1

OcHOBHBIC MCTOAbI pCHICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIC MCTOAbI pCHICHUA
IMIOKa3aTCJIbHBIX HCPABCHCTB

52

OcHoBHBIE MCTO/JIbI PCIICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

53

54

55

56

OCHOBHBIE METO/IbI PEIIEHUS
Jgorapu(pMUYECKUX
HEPaBEHCTB

OCHOBHBIE METO/IBI PELLIEHUS
Jgorapu(pMUYECKUX
HEPaBEHCTB

OCHOBHBIE METOJIbI PEIICHUS
JorapupMUYECKUX
HEPaABEHCTB

OCHOBHBIE METOJIbI PEIICHHS
JorapupMUYECKUX
HEPABEHCTB

57

OcHOBHBIC MCTOJbI pCIICHUS




HppalOHAJIBHBIX
HCPAaBCHCTB

58

OCHOBHBIE€ METO/IbI PEIICHUS
MppalHOHAIBHBIX
HEPABCHCTB

59

60

61

62

OCHOBHBIE METO/IbI PELICHUS
MppalHOHATBHBIX
HEPABCHCTB

OCHOBHBIE METO/IbI PELICHUS
VMPppalUOHAIBHBIX
HEPABCHCTB

['paduyeckue meToapl
perieHus: upparmoOHATbHBIX
YpaBHEHUU

['paduueckue meToabl
peLIEeHUs] UpPaLIMOHAIBHBIX
YpaBHEHUU

63

['paduyeckue meToab!
pelIeHusl ToKa3aTeIbHbIX
YpPaBHEHUU

64

['paduyeckue meToab!
pelIeHusl ToKa3aTeIbHbIX
HEPaBEHCTB

65

['padraeckme MeTo B!




pelieHus JorapupMUIecKux
YpaBHECHUU

66

['padpraeckme MeTo B!
pelieHus JorapupMUIecKux
HEPABEHCTB

67

68

69

70

71

['padmueckue MeToabl
peuieHus JorapuPpmMUIecKux
HEPaBEHCTB

['padmueckue MeToabl
pelIeHus NOKa3aTeNbHbIX U
Jgorapu(pMUYECKHX
yYpaBHEHUI

['paduyeckue meToapl
pelIeHUs TOKA3aTeNbHBIX U
Jgorapu(pMUYECKUX
yYpaBHEHUI

['paduyeckue meToapl
pEIIeHNS TTOKa3aTeIbHbBIX U
JorapupMUYECKUX
HEPaBEHCTB

['paduyeckue MmeToapl
peIIeHHs TOKa3aTeIbHbIX U
JorapupMUIECKUX
HEPaBEHCTB




72

73

74

75

KoHTposnbeHas pabdora:
"UppanmoHaibHbIE,
MOKa3aTeJIbHbIE U
jgorapupMuyecKue
HepaBeHCTBA"

KommuiekcHble yncna.
AnreOpaunyeckas u
TpUTOHOMETpHUUYecKasi opMbl
3alMCH KOMIUIEKCHOTO YHCIIa

KomriekcHble yncna.
AnreOpanyeckas u
TpUTOHOMETpHUUYEcKasi hOpMbI
3aMUCH KOMIUIEKCHOTO YHCIIa

Apudmernueckue onepanuu
C KOMIUIEKCHBIMH YHCIaMU

76

77

78

Apudmerrnueckue oneparuu
C KOMILUIEKCHBIMHU YUCJIaMU

N3o0pakeHne KOMITICKCHBIX
YyCeJl HA KOOPAUHATHOU
IIJIOCKOCTH

N3o0pakeHne KOMITICKCHBIX
YHCes Ha KOOPAUHATHON
MJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-




OH CTEIICHU U3
KOMIUIEKCHOT'O YHCJIa

®opmyna Myaspa. KopHu n-

80 O cTeneHu u3
KOMIUIEKCHOTO YHClia
[IpumMeHeHne KOMILIEKCHBIX

81 YUCeN JIJIS1 PEIICHUS
bu3nYeCcKuX u
TCOMETPUUYECKHX 3a/1a4

82 KoutponbsHas pabora:
"Komnnekcnsie yncna'

83 HarypanbHbie u nensie yncia

84 HatypanbHble U 1ienble yncna

85 [IprumeHeHune Mpru3HaKkoB
JETUMOCTHU LEIBIX YHCEell

36 [IpuMeHeHnE TPU3HAKOB
JETMMOCTHU TEITBIX YHCEeIT
IIprumeHeHune pru3HaKkoB

87 JIEJIMMOCTH IE€BIX YHCEI:
HO/Jl m HOK
[IprumeHeHne Mpru3HaKoB

88 JIETTUMOCTH LEJIBIX YHCET:
HO/J[ u HOK

89 [IpumeHeHre npru3HaAKOB




JACINMOCTH LCJIBIX YHUCCII:
OCTAaTKH I10 MOOYJIIO

90

[IpuMeHeHne NpU3HAKOB
JEIUMOCTH LIEIIbIX YUCEIL:
OCTATKU 110 MOZYJIO

91

[IpumeHeHue prU3HaAKOB
JIEITUMOCTH IIEJIBIX YHCEIT:
anroput™ EBknuaa ajis
pelIeHus 3a71a4 B 1EIbIX
YyHcaax

92

93

94

95

KoHTtposnbsHas pabora:
"Teopus uemnbix yncen"

CucrtemMa U COBOKYITHOCTb
ypaBHEHUN. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBbI-
CJIEACTBUS

CucremMa U COBOKYITHOCTb
ypaBHEHHUN. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBbI-
CIIEACTBUS

OCHOBHBIE METO/IbI PELLIEHUS
CUCTEM U COBOKYITHOCTEHN
palOHAJIbHBIX YPAaBHEHUHN

96

OcHOBHBIC MCTO/IbI PCIICHUS




CUCTEM U COBOKYITHOCTEMN
UPPaLMOHAIBHBIX YPABHEHUM

97

OCHOBHBIE METO/IbI PELLIEHUS
CUCTEM U COBOKYITHOCTEMN
ITOKA3aTEJIbHBIX YPABHEHUH

98

99

100

101

OCHOBHBIE METO/IBI PELIEHUS
CUCTEM U COBOKYITHOCTEMN
ITOKA3aTEJIbHBIX YPABHEHUN

OCHOBHBIE METO/IBI PELLIEHUS
CHUCTEM M COBOKYITHOCTEHN
Jgorapu(pMUYECKHX
yYpaBHEHUI

OCHOBHBIE METO/IBI PELLIEHUS
CHUCTEM U COBOKYITHOCTEMN
Jgorapu(pMUYECKUX
yYpaBHEHUI

[IpumeHeHue cucteM K
PELICHUI0 MaTEMAaTUYECKUX
3aJlay 1 3a71a4 U3 pa3InyHbIX
oOnacTeil HayKu U peajgbHOM
YKU3HU, UHTEPIPETALIUS
MOJIyYEHHBIX PE3yJIbTaTOB

102

[IpumeHnenue cucreM K
PELIEHUI0 MaTEMATUYECKUX
3a7a4 U 3a7a4 U3 pazInyHbIX




o0nacTell HAyKH U peasibHOM
’KM3HU, HHTEPIPETALHS
TIOJTY4EHHBIX Pe3yJIbTaToB

103

104

105

106

[IprMeHeHE HEPABEHCTB K
PELIEHNI0 MaTEMATUYECKHAX
3a7a4 ¥ 33724 U3 Pa3IuyHbIX
oOJnacTeil HayKu U peagbHOM
YKU3HU, UHTEPIIPETALUS
IIOJIyYEHHBIX PE3yJIbTaTOB

KonTponbHas pabota:
"CucreMbl palliOHAIbHBIX,
UPpaLMOHATBHBIX
MOKAa3aTeNbHbIX U
Jgorapu(pMUYECKUX
YpaBHEHHUM"

PannonanbHbIe ypaBHEHUS C
rapamMeTpaMu
PaunonanbHbie HEpaBEHCTBA
C IapamMeTpaMu

107

108

PanmonanbHbIE CUCTEMEI C
rnapamMeTpaMu
HppaunonanbHbie
YpaBHEHMs1, HEPABEHCTBA C
rnapameTpaMu




HppanmoHanbHbIE CUCTEMBI C

109
napaMeTpaMu

110 [loka3arenbHbIE YPaBHEHHS,
HEPABEHCTBA C MMAPaMETPAMHU

111 [Toka3aTesbHbIE CUCTEMBI C
napaMeTpamu
Jlorapudmuueckue

112 YpaBHEHUS, HEPABEHCTBA C
napaMeTpaMu

113 Jlorapudmuueckue cucTembl
C mapaMeTpaMu

114 Tpuronomerpuueckue
ypaBHEHUS C TapaMeTpaMu

115 Tpuronomerpuueckue
HEPaBEHCTBA C NIapaMeTPAMHU

116 Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpamMu
[TocTpoenue u uccienoBanue
MaTeMaTUUYECKUX MOJeJIen

117 peaNbHbIX CUTYyaIuH C
IIOMOLIBIO YPAaBHEHUH C
rapaMeTpaMu

118 [TocTpoeHue u uccienoBaHue

MaTE€MaTHYECKUX MOJEIEH




peanbHBIX CUTYAIUH C
IIOMOILBIO CHCTEM
YpaBHEHUH C IapaMeTpaMu

119

[TocTpoenue u nucciien1oBaHue
MAaTEMATHYECKUX MOAEIEN
peabHbIX CUTYyaIUui C
MIOMOUIBI0 CUCTEM
YpaBHEHMI C mapameTpaMu

120

KoHTtposnbsHas padora:
"3anaum ¢ napamerpamu”

121

122

123

124

[ToBTOpEHue, 006001IEeH E,
CHCTEMaTH3aIMsl 3HAHWM:
"YpaBHeHus"

[ToBTOpEeHUe, 0600IICHNE,
cHUCTEeMAaTH3alus 3HAaHUM:
"YpaBHeHus"

[ToBTOpEeHUe, 0600IICHNE,
CUCTEMAaTH3alMsl 3HAHUM:
"VpaBuenus. CuctemMbl
YpaBHEHH"

[ToBTOpeHue, 06001ICHME,
CHUCTEMAaTHU3alUs 3HAHWUM:
"HepaBenctpa"

125

[ToBTOpeHue, 0600MICHME,




CHUCTEMAaTHU3ALUS 3HAHUM:
"HepaBencrtna"

126

[ToBTOpEeHME, 0600IICHME,
CHCTEMAaTH3alMsl 3HaHUM:
"HepaBencrna"

127

[ToBTOpEeHue, 0600IICHNE,
CHCTEeMAaTH3allusg 3HAHUM:
"[IponsBonHas u eé
IIPUMEHEHUE"

128

129

130

131

[ToBTOpEeHue, 06001ICHNE,
cCHUCTEeMAaTH3allusg 3HAHUM:
"[IponsBonnHas u eé
IIpUMEHEHHE"

[ToBTOpEeHue, 0600IIEeHNE,
CHCTEMaTH3aIMsl 3HAHWM:
"[IponsBonHas u eé
IIpUMEHEHUE"

[ToBTOpeHue, 06001ICHME,
CUCTEMAaTHU3aL1sd 3HAHWUM:
"UnTerpan u ero
IIpUMEHEHHE"
[ToBTOpeHue, 06001ICHME,
CHUCTEMAaTHU3alUs 3HAHWUM:
"®yHkuun'"




[ToBTOpEeHME, 0600IICHME,

132 CUCTEMATH3AllUA 3HAHWI: 1
"®yHkuun'"
[ToBTOpEeHME, 0600IICHME,

133 CHCTEMAaTU3aI1sI 3HAHUN: 1
"®yHkuun"

134 HTorosast KOHTpOJIbHAA 1 1
pabota

135 HrtoroBast KOHTpOJIbHAS 1 1
pabora

136 [ToBTOpEHUE, 0606meHIfe, 1
CHCTEMAaTH3al1s 3HAaHUHI

BIIEE KOJIMYECTBO YACOB
OBII] OJI CTBO HACO 136 10

[10 ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA nns yyeHnka

. Anmumos, [I1.A. Anrebpa 1 Hadalla MaTeMaTUYECKOTo aHaau3a. ba3oBblii u
npodribHbIN ypoBeHb: 10-11 kmaccel: YueOHHK A1 00111€00pa30BaTEIbHBIX
yupexaennii / III.A. Anumos. - M.: IIpocs., 2020.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Amumos, [11.A. Anrebpa u Hayajga MaTeMaTHIeCKOro aHam3a. ba3oBbril u
npodrbHBIN ypoBeHb: 10-11 kmaccel: YueOHUK A1 00111€00pa30BaTEIbHBIX
yupexnaenuit / LA, Anumos. - M.: [Ipocs., 2020. - 464 c.

2. bauypun, B.A. 3agaun no 37€MEeHTapHOM MAaTeMaTUKE U Ha4aJlaM
MateMatuyeckoro ananusa / B.A. bauypun. - M.: ®usmarnut, 2005. - 712 c.

3. bammaxoB, M.I. AnreOpa u Havana aHanusa: 3ajayu u pemenus. / M.
bammvaxkos, b.M. bekkep. - M.: Boicmias mxosa, 2004. - 296 c.

4. BaBumos, B.B. 3agaun mo maremaruke. Hauana ananuza / B.B. Basunos, U.1.
Menbaukos, C.H. Onexnuk, I[1.1. ITacuuenko. - M.: ®dusmariur, 2008. - 284 c.
5. BaBunos, B.B. 3agaun mo matematuke. Hauama ananmm3a / B.B. Basunos, 1.1.
MenbsaukoB, C.H. Onexnuk u ap. - M.: ®uzmatiur, 2008. - 284 c.

6. Basmiios, B.B. 3agaun mo matematuke. Hauana ananusa / B.B. Basunos, 1.11.
MensaukoB, C.H. Onexuuk. - M.: ®usmariut, 2008. - 284 c.

7. I'neiizep, I'.J]. MatemaTtuka AnreOpa. Hadana maTeMaTn4yeckoro aHaamnsa.
['eometpust bazoBslii ypoBenb: YueOHuk ais 10-11 kmace / I'.J1. I'neiizep. - M.:
bunowm. Jlaboparopust 3Hanwmii, 2013. - 240 c.

8. I'yces, B.A. Maremaruka: anredpa 1 Hayajia MaTeMaTH4eCKOro aHalln3a,
reoMeTpust il npodeccuit U crenuanbHOCTEN COIMaTbHO-PKOHOMUYECKOTO
npodus: Yueonuk / B.A. I'yces. - M.: Academia, 2017. - 640 c.

9. T'yces, B.A. Maremaruka: anredpa v Hadajga MaTeMaTHYECKOTO aHAJIN3a,
reoMeTpus Juist mpodeccuii U CIeruaIbHOCTEH COIMaTIbHO-9KOHOMUYECKOTO
npoduis: Yuebnuk / B.A. I'yces. - M.: Academia, 2017. - 631 c.

10. 3emckoB, B.J. Hauana matemarndeckoro aHanusa: Yueonoe mocooe / B.U.
3emckoB. - CII6.: Jlans I1, 2016. - 256 c.

11. UBanog, O.A 3agauu no aire6pe u Hayasiam aHanu3a / O.A Manos. - CII0.:
BHYV, 2005. - 384 c.

12. UBanoB, O.A. 3agaun no anredpe u Hadanam aHanmsa. / O.A. VBaHoB. -
CII6.: BHV, 2005. - 384 c.

13. UBames-Mycartos, O.C. Hauana matematuueckoro ananuza / O.C. UBaies-



Mycatos. - CII6.: Jlans, 2009. - 256 C.

14. Bames-MycatoB, O.C. Hauana maTeMaTnyeckoro aHaiamusa: Y 4yeOHoe
nocobue / O.C. UBameB-Mycatos. - CI16.: Jlans, 2009. - 256 c.

15. UrnatoBuu, O. AnreOpa u Havyana aHanu3a. [locobue 11 mocTymaromux B
By3bl / O. UrnatoBud. - Munck: TerpaCucremc, 2008. - 608 C.

16. KunzsioynatoBa, JI.A. IaTepakTHBHOE 000pYI0BaHUE U MHTEPHET-PECYPCHI B
mikoje. Anrebpa u Hayasna aHanuza. 10-11 kimaccer: [locodue ns yunreneit / JILA.
Kunzsoynarosa. - M.: buznecMepeauan, 2012. - 160 c.

17. Kucnenko, B.H. CoopHuk 3aiau no anredpe, reoMETpUU U HayajgaM aHajlu3a:
Vu. [Tocobue / B.H. Kucnenko. - CII0.: JIans I1, 2016. - 576 c.

18. Kouetkos, E.C. Apudwmernka, anredpa, Hauana anaimza: YdeOHoe mocooue /
E.C. KoueTkos. - M.: ®opym, 2018. - 384 c.

19. JIurBunenko, H.M. Anrebpa u Havana mateMatuyeckoro ananuza. 10-11 ki /
H.M. JIutBunenko. - M.: DkcMmo, 2018. - 24 c.

20. Jloxymuerckuii, O.B. Hauana yncinennoro ananuza / O.B. JlokynueBckui,
M.B. T'aBpuxoB. - M.: fAnyc-K, 1995. - 582 c.

21. JIyknués, I1.H. OGuias Teopus conuanbHOW JUHAMUKHU: OCHOBAHMS M Havyaja
ananuza / [LH. Jlykuués. - M.: Pycaiinc, 2012. - 36 .

22. Mopakouu, A.I'. Anre6pa u Hauajia MaTeMaTH4eCKoro aHaiusa. bazoBbiit
ypoBeHb: YueOHuk s 10-11 kmacca. B 2-x T.Anre6pa u Havaia
MaTeMaTU4YecKoro aHaian3a. ba3zoBeiit ypoBens: YueOnuk aist 10-11 kimacca / AL
Mopakosuu. - M.: Muemo3suna, 2012. - 671 c.

23. O6yxoBa, JI.A. [loypouHblie pa3paOoTKu o anredpe u HayaiaMm aHanusa: 10
kiace / JI.A. O6yxoBa, O.B. 3anuna, 1.H. /lankosa. - M.: BAKO, 2010. - 304 c.
24. Onovnes, B.1. I1Ikoma Onorinesa: Hauana Maranann3a. DeMeHThI TEOPUU
BeposaTHocTei: Crapmme knaccel / B.W. Onotines. - M.: Jlenann, 2017. - 240 c.
25. llerpymko, .M. CoopHUK 3a/1a4 110 anredpe, TeOMETPUH M HadaJlaM
aHanuza: YueoHoe nmocooue / U.M. Ilerpymiko, B.W. TIpoxopenko, B.®.
Cadonos. - CII6.: JIlanb, 2007. - 576 C.

26. ITonos, M.A. KoHTpOJIbHBIE U CAMOCTOSATENIbHBIE PA0O0THI 10 anredpe: 10
kiacc: k yaueonuky A.I'. Mopakosuyda "Anredpa u Hayaia anaimza. 10-11
knaccel" / M.A. Ilonos. - M.: Dx3amen, 2010. - 77 C.

27. llopomkun, A.I'. Hayana @ynknuonansnoro ananuza / A.I'. [Topomkus. - M.:
Jlenanpm, 2019. - 160 c.

28. UepnoBanos, A.B. Hauana KoJTu4eCcTBEHHOTO aHallM3a B UHCTUTYLIUOHAIIBHON
Teopun: cormanbHbiil actiekT / A.B. UepHosainos, [1.B. Coonoayxa. - M.:
Pycaiinc, 2012. - 128 c.

29. lllabynun, M.1. Matematuka.Anredpa.Hauana mat.ananuza.llpodunbHelii



ypoBeHb:3anauHuk s 11 k. / M. llaOyuun u ap. - M.: bunom. Jlaboparopus
sHaHui, 2010. - 384 c.

30. lllaOynun, M.1. Anre6pa 1 Hadyajna MaTeMaTUYECKOTO aHAIN3a.
Junaxtuueckue matepuansl. 10 kimace: ba3ossriii ypoers / M.U. [llabynun, M.B.
TkaueBa, H.E. ®enopona. - M.: IIpocs., 2010. - 207 c.

31. [llabynun, M.W. Anre6pa.Hauana matemarudeckoro ananuza.llpodunbHbIii
ypoBeHb. Yueonuk st 11 knacca. / M.U. [llaOynun. - M.: bunom. JlabopaTtopus
sHanwmii, 2011. - 391 c.

32. lllaGynun, M.1. MartemaTnka Anrebpa Hauana matem. ananmsa
[Mpodunbubiii ypoBeHs 3agaunuk st 10 u 11 knacca / ML.U. lllaOynus. - M.:
bunowm. Jlabopatopus 3nanmii, 2013. - 477 C.

33. llabynun, M.U. MaTtemaTtuka Anrebpa. Hauana MmareMatnyeckoro
ananusa.llpod.yposers.Metooa.mocodue mi1s 10 knacca. / M.U. [llabynun. - M.:
bunowm. Jlabopatopus 3nanwmii, 2008. - 448 c.

34. llabynun, M.U. MatemaTtuka. Anrebpa. Hauana maTemMaTndeckoro aHaamsa .
[Tpodunbublii ypoBeHb: 3aaaunuk A 11 k. / M. 1labynun u ap. - M.:
BMHOM. JlaGoparopusi 3HaHU.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

/151 o0ecneyeHHs IJI0J0TBOPHOI0 Y4eOHOI0 MPOLEcca IPEANoIaracTcs
VCII0JIb30BaHNE NH(POPMALMKM U MAaTEPUAJIOB CIEAYIOLINX HHTEPHET-PECYPCOB:

1. http://www.ed.gov.ru ; http://www.edu.ru — MunuctepctBo 06pa3oBanus PD.

2. http://www.kokch.kts.ru/cdo — TectupoBanue online: 5—11 kiacchl.

3. http://www.rusedu.ru — ApxuB y4eOHBIX MPOrpaMM HH(POPMAIIHOHHOTO
oOpazoBarensHOT0 Topraia RusEdu!.

4. http://mega.km.ru — Merasunuxnoneaus Kupumia u Medoaus.

5. http://www.rubricon.ru ; http://www.encyclopedia.ru — caiiTel « JHIMKIIOTIC U
DHIMKIIOIIC U .

6. http://www.algmir.org/index.ntml — Mup Anre6psr — OO6pazoBaTebHBIN
[Toprai.

7. http://'www.bymath.net — Best anemenTapHas MmaremMartuka.



http://www.ed.gov.ru/
http://www.kokch.kts.ru/cdo
http://www.rusedu.ru/
http://mega.km.ru/
http://www.rubricon.ru/
http://www.algmir.org/index.html
http://www.bymath.net/

HNuTepHeT-pecypchbl 1S NOAAEPKKHA MOATOTOBKH HIKOJbHUKOB:

1. http://www.rusolymp.ru — IarepHeT-nopran Beepoccuiickoii oJtuMImMabI
HIKOJIHbHUKOB.

Onumnuaapl Mo MaTeMaTUKe, XUMUH, PU3UKE, OUOIOruU, HUHPOPMATHUKE,
reorpaduu, aCTpOHOMHH, SKOJIOTUH, JTUTEPATYPE, SIKOHOMUKE, PYCCKOMY SI3BIKY,
aHTIIMHACKOMY SI3BIKY, UCTOPUH, TEXHOJOTUH, (PU3UIECKON KYJIbTYpE, HEMEIIKOMY
S3BIKY, TIPaBy, (PPaHITy3CKOMY S3BIKY, TPEATPUHUMATEIBCKON IEATEILHOCTH,
OOIIECTBO3HAHUIO, a TAKXKE MPEACTABICHBI MaTEPUAIBI TI0O UCTOPHUH OJIUMITHAT,
HOPMATHBHBIC TOKYMEHTHI, PYKOBOIAIINE OPTaHbl, HOBOCTH, (POPYM, CCHUIKH Ha
pEruoHaIbHbIE, BCEPOCCUNUCKUE U MEXKIYHAPOHBIC OJIMMITUAIBI.

2. http://www.eidos.ru/olymp/mathem/index.htm — Beepoccuiickue
AUCTAHIMOHHBbIE IBPUCTHYECKUE OJIMMIIMAIBI 10 MaTeMaTukKe. Pactiucanue u
Martepuaibl omumnuazg ¢ 1999 roga. Muadopmarius o npusepax u jaypearax.
YcnoBus npoBeaeHus U peructpauud. [Ipumepsr 3agannii. OT3bIBBI y4aCTHUKOB,
IE€/1aroros.

3. http://zadachi.mccme.ru/easy — Mu¢gopManHOHHO-IOUCKOBAsSI CHCTEMA
«3agaun».

Mockosckuii Llentp HenpepsiBHoro Maremaruueckoro O0pa3oBaHus,
MockoBckas rocynapctBeHHas [IaTbaecsaT cenpmast mKoIa Mpy MOICPKKE
JenapramenTa oopa3oBanus ropoaa Mockssl. [louck 3agau B pazaene
«IImaanmerpus» n «CrepeoMeTpus» MO CI0BaM B TEKCTE, IO CIOKHOCTH 3a7a4H,
10 TEME: I0KA3aTEIbCTBO, HAa MOCTPOEHUE, HA BBIYUCIIEHUE, «KPACUBAs».
BonbIIMHCTBO 3a1a4 B CUCTEME COMPOBOK/ICHBI MTOAPOOHBIMU PEIICHUSMH.
Nctounuku 3a1au: yaeOHUKH U COOPHUKHM 3a71a4u. BCTynuTeNnbHbIE SK3aMEHBI B
MI'Y u npyrue By3sl. MaremaTudeCKuUe OJIMMITAAIBI.

4. http://zadachi.mccme.ru — 3agauu: uH(POPMAIMOHHO-TIOMCKOBAs CHCTEMA
3aja4 no marematuke. CailT BKIItOUaeT Takue pyoOpuKkH, Kak «Y CIIOBUEY,
«Pemenney, «Iloackaska» (ykazanus K pemeHuro), «Muadopmanusy (MeToasl u
MPUEMBI PEIICHUS], UCTIOJIb3YEMBIE B PEILICHUU; (PAKThI, UCTIOIb3YEMBIE B PELLICHUY;
OOBEKTHI U OHSTHS, UCIIOJB3YEMBIE B PEILICHUN; UCTOYHUKHU U TIPELeICHThI
UCITIOJIb30BAHU ), KAXKAYIO U3 KOTOPBIX YYEHUK MOKET OTKPBITh MPU PEIICHUH
T000M cofepIKalleics: B caifTe 3aauu.

5. http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm — KonkypcHble 3aaaun mo
MaTeMaTHKe: CIIPABOYHHUK M METOAbI pelieHus. MeToibl peleHus: ypaBHEHUN,
CUCTEM, HCPABCHCTB. TexkcToBbIC 3aJa41 1 3ad49M C IIapaMCTpaMu. 3az[aqn 1o
IJIAHUMETPUU U cTepeoMeTpur. [Ipumepsl U 3a1aum 1Jist CaMOCTOSITEIBHOIO



http://www.rusolymp.ru/
http://www.eidos.ru/olymp/mathem/index.htm
http://zadachi.mccme.ru/easy
http://zadachi.mccme.ru/
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

pemienus. KpaTkuil cipaBO4HUK 110 3JIEMEHTAPHON MaTeMaTUKE U TUIIOBast
nporpamma Jjist a0UTypUEHTOB.

6. http://www.mccme.ru/free-books — MaTepuaJbl (MOJHbIE TEKCTHI) CBOOOTHO
pacnpocTpaHsieMbIX KHUT 110 MaTeMaTHKe, IIPEI0CTaBIICHHbIC aBTOPAMHU 1
U3JIaTeNIbCTBAMH (TI0 BO3MOXKHOCTH B (JOPME OPUTHHAI-MAaKETOB C UCXOTHBIMU
TEKCTaMH), a TAK)KE 3aIIUCKHU JICKIMH, COOPHUKH 3aja4, IpOrpaMMbl KYPCOB U T. II.

7. http://'www.matematika.agava.ru — MaTemaTuka Ajsl IOCTYNAIOIIUX B BY3bl.

COopHuk 3aa4 o matematuke (6osee 2000). B ocHoBHOM 3a71au1, KOTOPHIE B
pa3Hoe BpeMs NIPEIarajiich Ha MUCbMEHHBIX dK3aMeHax B MI'Y u MOTU no
1999 rona BkItOUUTENBHO. 3aa4M JaHbl ¢ OTBeTaMU. HekoTopbie BapuaHThI
BCTYIIUTEJIBHBIX SK3aMEHOB JIOTIOJIHAIOTCS PEMIEHUs MU 3a1a4. J{is mpocMoTpa
TpebyeTcst Opaysep ¢ moanepxkoit JAVA.

8. http://www.mathnet.spb.ru — BelmyckHbIe M BCTYNHTeJIbHbIE IK3aMeHbI 110
MaTeMaTHKe: BAPHAHTBI, MeTOUKA. BapruaHThI BBITYCKHBIX IIKOJIBHBIX
HK3aMEHOB M0 MaTeMaTuKe (00IEPOCCUNCKUX U CAaHKT-MIETEPOYPICKUX) IS
KJIACCOB C Pa3HBIMU YPOBHSAMH H3yUCHUS NpeaMeTa. BapuaHThl BCTYIHTEIbHBIX
(mpeaBapUTEIBHBIX U OCHOBHBIX ) 3k3aMeHOB B CIIOI'Y u npyrue By3bl CaHKT-
[TeTepOypra. Heckonbko METOMUECKUX CTATEH.

9. http://zaba.ru — OmuMnuagHbIE 321244 110 MATEeMATHKe: 0232 JaHHbIX.

10. http://www.mccme.ru/olympiads/mmo — MockoBCKHe MAaTeMATHYECKHE
OJIMMIINAABI.

3a1a4M OKPYKHBIX TYPOB OJTUMIIUAbI U1l ITKOJBHUKOB S—11 KjaccoB HauMHAs €
2000 roga. 3agaum rOpoOJCKMX TypPOB OJIMMITHAIbI 1JIsl IIKOJbHUKOB 8—11 Kiaccos
HauynHas ¢ 1999 roga. Bee 3amauu ¢ mopoOHBIMU PEIICHUSMHA U OTBETAMU.
HoBocTtu onmummnuazst. [lobenurenu u npusepst onumnuan. CTaTucTuka.

11. http://math.ournet.md/indexr.htm — BupTyajJbHasi iKkoJia WHOT0
MaTeMaTHuka.

«BupTryasibHas MIKOJa FOHOTO MAaTEMATUKA) CONEPKUT 3a1a4l, KOMMEHTAPHH,
OoAPOOHBIE KOHTPIPUMEPHI, TIOJTHBIEC TOKA3aTEIbCTBA HEKOTOPBIX
MaTEeMaTUYECKHUX MPOOIEM TEOPETHIECKOTO XapaKTepa, TEMBI U 3a/1auH,
Majion3ydaeMble (MM BOOOIIEe HE N3y9aeMbIe) B IITKOJIHBHOM Kypce MaTEMaTHKH,
MPAKTUKYM a0UTYypUEHTa, CTPAHUYKH U3 UCTOPUU MATEMATHUKH, MATEMaTHIECKUE
CJIOBapH, YCJIOBHS U PELICHUS 3a7a4 BBIITYCKHBIX dKk3aMeHOB. Paznen «IIpaktukym
abUTypUEHTa» COACPKUT HEOOXOMUMBI MUHUMYM 33]1a4, KOTOPBIE HY)KHO YMETh
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pelaTh NOCTyNaKIIEMy B By3. 3aJa4i IO KaXKJ0M TEME PACIOIOKEHBI B TOPSAIAKE
BO3pACTaHUs UX CJIIOKHOCTH U TIO BO3MOXKHOCTH KJIACCU(DUITMPOBAHBI ¥ CHAOKESHBI
PELICHUSIMU.

12. http://mschool.kubsu.ru — budanoTeKka 3JIeKTPOHHBIX Y4eOHbIX MOCOOHI MO
MaTeMaTHKe.

3agaun MaTEMAaTHYECCKUX OJIMMIINA U TYPHUPOB. MHTepaKTUBHBIC 00yUJarOIIHe
PECYpPCHI IO MHOTUM pa3jiesiaM 3JIEMEHTAPHOM 1 BBICIIICH MAaTEMATHKH.
MatemMaTu4decknue TeCThl, TOCOOUS U CIIPABOYHUKH.

13. http://www.algmir.org/index.html — Mup Aaredopsr — Odpa3oBaTeabHbII
IHopTrau.

Mup Anredpbl — nopTai AJisl MKOJIbHUKOB, ADUTYPUEHTOB U CTYJeHTOB. CallT
CO3JIaH C IEJIbI0 C/IeNIaTh JOCTYIHOM J100yI0 HH(pOopMaIHio 00 aaredpe BceM
noJjib30BaTeNsiM ceTu. Ha cTpaHuiiax caifta MHOTO HH(OpMAIINK, CBS3aHHOM C
Haykoi AnreOpa: onpeelieH s, CBOMCTBA TEJ, OCHOBHBIC ONPEICIICHUS U
dbopmyina — B pazaenax Anredpa u TpuronomeTpus; UICTOpUs HaAyKu U ouorpaduu
YYEHBIX-MATEeMaTUKOB — B pazzene Mcropus; Mmecto juis oOmenus: — opym —
3]1€Ch MOXETE «TOBOPUTHY Ha JIFOObIC TEMBI.

14. http://slovari.yandex.ru — CaoBapu BCD pa3an4unbix aBTOpOB. Pazmanas
WHTEPHPETALUs 10 BCEM TEPMUHAM MAaTEMATUKHU. DHUUKIIONEANH U CIPABOYHUKU:
Bonbmias coBerckas sHuukioneaus, bpokrays u Edppon, Dunuknoneaus
«Kpyrocser», Cnosaps Jlans, CnoBapps YakoBa, PerucTp jiekapcTBEHHBIX
cpencts, JluteparypHas sunukiionenus, Mcropusa OredectBa, CiioBapb pycCKUX
CUHOHHMMOB.

15. http://www.etudes.ru — Ha caiiTe npeacTaBiICHbI 3TIOIbI, BBIIOJIHECHHBIC C
UCITIOJIb30BAaHUEM COBPEMEHHOM KoMmbioTepHOM 3D-Tpaduku, yBrekaTelbHO U
WHTEPECHO PACCKa3bIBAIONINE O MATEMATHKE U €€ TpUIoKeHUs X. CailT 3HAKOMUT
MOJIB30BATENICH ¢ KpAaCHBBIMH MaTEeMAaTHUYECKUMU 3aadamMu. VX mocTaHoBKa
MOHSATHA IIKOJILHUKY, HO JI0 CHX TIOp HEKOTOPBIC 3a7aun HE PEIICHBI

yueHbIMH. Pazaen « ITIAb COACPKUT ITIOBI, CPEIU KOTOPHIX 3aHMMATEIbHBIC
HAyYHO-TIOMYJISIPHBIC PAacCKa3bl O COBPEMEHHBIX 3a7a9aX MaTEMaTHKH H
MYJIbT(HUIBMBI, TTO-HOBOMY PACKPBIBAIOIINE H3BECTHBIC CIOMKETHI.

16. http://ido.tsu.ru/schools/physmat/index.php — 3aounas puszuko-
MaremaTuyeckas mkoJja (3@MI).

17. https://www.yaklass.ru

18. https://uchi.ru



http://mschool.kubsu.ru/
http://www.algmir.org/index.html
http://slovari.yandex.ru/
http://www.etudes.ru/
http://ido.tsu.ru/schools/physmat/index.php
https://www.yaklass.ru/
https://uchi.ru/

19. https://ege.sdamgia.ru



https://ege.sdamgia.ru/
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