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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TIPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHUYEeCKO# opMme.

Y4eOHblif Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI SKOHOMUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajireOpbl M MaTeMaTHYE€CKOro aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIATh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xone u3ydenusi yuyeOHOro Kypca «Ainrebpa v Hayajla MaTeMaTH4YeCKOTO
aHanM3a» OOydYaronIuecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEPHpPETallMd  TOJIYYCHHBIX  pElIeHWi, 3HaKOMATCS €  MIpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMMUCSA MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMH.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
JEATEeIbHOCTH, TpeOyroued MNpOAOIKUTEIbHOM KOHIICHTpPAllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajllaM MaTeMaTHYeCKOro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro Kkypca «Anrebpa M Hauyajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUM: «YHucna
U BhIUUCIEHUD», « DyHKIIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHICCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETbHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMINX B CEOS MCHOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKUue 3aJaud U ONepaluu: JeJICHHE Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS JUIs PELICHUsS Pa3iNyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKd U e€ poJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasaene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PA3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepKaimx mnapamerpsl. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH TPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHH, a TaKKe BBIPAKECHUM,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHOM JTMHUM HAIleJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJIIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznuyHoOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYIECTBEHHO PaCIIMPUTh KPYyrI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, ONpEeAeNnsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAanu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinpHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONINN BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYeCKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yJarouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIECIMPOBAHUS, KOTOpPhIE MPU3BAHbBI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIENEeH peabHBIX
CUTyalluii, WCCIEeNOBaHUS S3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTpaMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca HIMPOKO HMCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaTu3ay.

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



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeckoHeuHble Mnepuoanyeckue Apoou. [lpumenenue npoOel W NPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEaIbHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHalnbHBIE W UPpALMOHAIIBHBIE YHCIA.
Apudmernueckue  omepalMy ¢ JICUCTBUTENIbHBIMU  4YHUCIaMd.  Moayib
JEUCTBUTENLHOTO YHMCNa U ero cBoicTBa. [IpubnamkEHHbIE BHIYMCIICHHS, TIPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ 1nenbiM nokazareneM. buHoM Herotona. lcnosbe3oBanue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmerrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palnMOHAJBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapu¢pma. JleciTUuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHus U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILIEHUE HEPABEHCTBA.

OCHOBHBIE METO/JIbI PEIICHUS 1EBIX U APOOHO-PAIMOHATBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOTrOWIEHb OT OJIHOW MEepEeMEHHOW. JlenmeHne MHOrousieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbIMU
ko3pdunmnentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BRIPAKEHUN, COACPIKAIINX CTEIEHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcCHOBHBIE METO/IbI pelieHus
MppalOHAIBHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(MBI.

Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI pereHus
Jorapu(MUYECKUX ypaBHEHUH.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4ECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUl. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3aumHO o00paTHble (QYHKIIHH.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTU4yHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GpyHKIMS ¢ HATypajdbHBIM U 1I€JbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM [T0KA3aTEIIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajm3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aaHUsl ITOCNIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHBIC
NIOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruUecKas rnporpeccuu. beckoneuHo yobiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOrpeCCrr. JINHENHBIA U 3KCIOHEHIMATBHBINA POCT. Uncino e. @opmyia ClI0KHBIX
npoLeHTOB. Mcronb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOWCTBA. TOYkHM paspbiBa. ACHMOTOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (PyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenmurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa i peneHus
3a/1ay B LEJbIX YHCIIAX.

KomnnekcHble uymcna. Anrebpandeckass W TPUTOHOMETpHUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEN JIs1 PEIICHHS] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMs U HEPABEHCTBA

CucreMa H COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PelieHne TpuroHoOMeTpuYeCKux HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/Jad U3 pazIuyHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEro pElICHUs B
IPUKIAJAHBIX 3aJadax, JUIsl OIpPENENICHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuTerpana no gopmyne Herotona-JleiiOnuna.

[IpumeHeHne MHTErpaja s HAXOXKICHHS IUIOMAAEeH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB € MOMOLIbI0 U depeHIInaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00yUJaOIIETOCs KaK aKTUBHOTO |
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHl U JIPYroe), yMEeHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUUCKONW MAaTE€MaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEJIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uvyecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryispHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€STEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJOJIIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BJIMUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM ACATEIbHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTH M  MPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONCHUSAX M YTBEPKICHUSAX, MpEAJiaraTb KPUTECPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieNnaTh BBIBOJABI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTUH;

IPOBOJANUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(psiIMBIC W OT MPOTHUBHOTO), BEICTPAUBATh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS M BHIBOJIBI;

BBIOMpATh CMOCOO pelieHnus Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOAAIMK ¢ y4ETOM



CaMOCTOATENIbHO  BBIACIECHHBIX  KpuTepueB).bazoBble  HMcciaeaoBaTebCKHe
NEeHCTBUA:

WCIIOJB30BaTh BOMNPOCHI KAaK HCCIEIOBATEIbCKUA HHCTPYMEHT IIO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEUYHE,  MpodieMmy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (popMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHUE;

IIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJIEHHIO OCOOCHHOCTEN MaTEMaTHUYECKOTO 0OBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00BbEKTaMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHUE IIPOLECCA, a4 TAKXKE BbIIBUIAThH
IIPEAIIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIAATH JA€(UUNTHI HUHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U IS PELLICHHUS 3a/1a4u;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3JIIMYHBIX TUIIOB, AHAJIM3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WTIOCTPUPOBATh TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbOopMauu 10 CaMOCTOSITEIILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3alayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aJ1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
Ipe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBEpCAJIbHbIC Y4eOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpMAIIUU.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBLHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ylibTara pPelIeHHs
MaTeMaTUYECKOW 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCHUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH TPUUHUHBI
JOCTHIKEHUS I HEJIOCTHIKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATIBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl H
KOOPAMHUPOBATh CBOU JEHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kuacce oOydyaromuics TOJYYUT CIEIYIOLTUE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuouyecKkass JpoOb, TPOIEHTHI, HWPPANMOHATLHOE YWCIO0, MHOXKECTBA
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLICHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUI;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH ¢ UeNbIMA KO3(hUIMeHTaMu, KOPHM MHOIOWIEHa, MPUMEHAThH
JIeJIeHMe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BbIPAKEHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapupMHuUecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C ITOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPEOOpa3OBaHUS
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKIINI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUe (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
LeabIM TOKa3zaTeneM, rpapuk CTeneHHOW (YHKUHUUA C HATypajJbHbIM U LEJIbIM
nokasareyieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHWHAs, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHHU;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (QYHKUMA JJI9  UCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas U reoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCUU IS PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: ITOCIIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
IIOCJIEN0BATENBHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAO0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHsS MAaTeMaTH4YECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSMHU: HENpPEPbIBHBIE (DYHKLUNU, TOUYKU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jif
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh  TMOHATHSAMHU: MHOXECTBO, OINEpaluud  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JUisl ONIMCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIPEACIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JEINMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX uMcen s pelieHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OMNEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKChIBATh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPHUUECKOU (OpMe, BBIMOIHATh apUPMETHUECKUE ONepalid ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppaluOHaJbHbIE, II0OKa3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIUU JJI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA PEaJIbHBIX
ITPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKIACHHS HAWIIYUIIEro pPELICHUS B
MPUKIAAHBIX, B TOM YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadvax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHbIX (YHKIUNA U BBIYUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHCIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne KosnunuyectBo yacos
HaumenoBanme pa3jaesioB dueKkTpoHHbIe (LM POBbLIE)
n/ Kontposbubie IpakTu4eckue
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
n padoThI padoThI
MHOX%eCTBO
JIEMCTBUTEIIbHBIX YHCET.
MHOroWIEHEI. 24 | bubnnoreka IIOK
PanmonanbsHble ypaBHEHUS https://m.edsoo.ru/1568aba3
1 HepaBeHcTBa. CHCTEMBI
JIMHENHBIX YpaBHCHUHN
Dyukuu U rpadpuku.
CTyeneHHa;I (I)p (II() us ¢ 12 1 bubmmorexa [TOK
yHKH https://m.edsoo.ru/1568aba3
LEJIBIM TOKa3aTelieM
Apudmerndeckuit KOpeHb
Nn-0i CTEIICHH. 15 | bu6nuoreka [IOK
HppaunoHanbHble https://m.edsoo.ru/1568aba3
ypaBHEHUS
[oxa3zatenbHast GyHKIIHS. bu6muoreka [JOK
10 1
IToka3arenbHble ypaBHEHUs https://m.edsoo.ru/1568aba3
Jlorapudpmuueckas
GbyHKIHS. 13 1 bu6muoreka [JOK
Jlorapudpmuaeckue https://m.edsoo.ru/1568aba3
ypaBHEHUS




6 Tpuronomerpuyeckue ” | bubnmnoreka HOK
BBIPAXKEHUS U YPABHEHUS https://m.edsoo.ru/1568aba3
7 IlocnenoBarenbHOCTH U 10 | bu6nuoreka [IOK
[porpeccuu https://m.edsoo.ru/1568aba3
g HenpepsiBHBIC (hYHKIIHH. 20 | bubnmnoreka HOK
IIpownsBoaHas https://m.edsoo.ru/1568aba3
9 [ToBTOpenue, 06001ICHNE, 5 ) bu6nmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO
- 136 10

YACOB 110 I[TPOTPAMME




11 KJIACC

Ne KosnuecTBo yacos

HaunmenoBanmue pa3jiesioB JuiekTpoHHbIE (UG pPOBbIE)
n/ Konrposbubie IpakTu4eckue

U TeM IPOrpaMMbl Bcero o0pa3oBaTesibHbIE PeCypChl
I padoThI padoThI

| HccnenoBanue GyHKIHM ¢ 2 | bubnnoreka HOK
MMOMOIIBIO TTPOU3BOTHOU https://m.edsoo.ru/f11c4afd

) [TepBooOpasnas u 12 | bubnmnoreka [HOK
HHTETpaI https://m.edsoo.ru/f11c4afd
I'padpuxu
TPUTOHOMETPUUECKUX

. bu6mmoreka [IOK
3 GyHKIMA. 14 1
https://m.edsoo.ru/f11c4afd
Tpuronomerpuueckue
HEpaBEHCTBA
Hppanunonanbusle,

4 MOKa3aTeNbHbIC U 24 | bu6mmoteka [IOK
norapuMuIecKue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA

but6mmoreka [IOK
5 KommiekcHbie uncna 10 1
MIDICKCHBIC AHE https://m.edsoo.ru/f11c4afd

6 HarypanbHble u niensie 10 1 bu6muoreka [JOK
qyycia https://m.edsoo.ru/f11c4afd
CucreMbl pallOHAIIBHBIX,

HPPAMOHATEHBIX
PP BuGmotexa IJOK
7 MOKa3aTeNIbHbIX U 12 1

J0rapuPpMHUUECKUX
YpaBHEHUU

https://m.edsoo.ru/f11c4afd




bu6nmoreka [IOK

3arauu ¢ napaMeTpamu 16
https://m.edsoo.ru/f11c4afd
[ToBTOpeHnue, 06001ICHNE, 16 bu6nmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO 136
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ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/
I

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jlara
U3y4YCHUS

DJIEeKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHO)K@CTBO, Oorcpanru Haa
MHO’KECTBAMHU M UX CBOMCTBA

Juarpammsbl Diinepa-Benna

[IpuMeHeHne TeopeTUKO-
MHO>ECTBEHHOI'O arlrapara
JUIS pelleHus 3a1a4

ParmonanbsHbie yncna.
OOBIKHOBEHHBIC U
JeCSITUUHbIE TpOoOH,
MPOLIEHTHI, OECKOHEYHBIE
MepHOINYECKHEe IPooH

PanmonansHbBIE UMCHA.
OOLIKHOBEHHEIE U
JeCATUYHBIC IPOOH,
MPOIICHTHI, OECKOHEUHBIC
MepPHOINYECKHE IPOooH




[Ipumenenue npodeii n
MMPOLCHTOB JIsA pCIHICHUA
MPUKIIAAHBIX 3a1a4

[Ipumenenue npobeii u
MIPOIICHTOB ISl PEIICHHSI
MPUKIIAJIHBIX 33124

JlelicTBUTENbHBIC YHCTIA.
ParmonansHbie
HWppalMOHAIIbHBIC YKCIIa

ApudmeTraeckne ornepanuu
C ICHCTBUTEIIPHBIMU YHCIIAMH

10

Moaynb IEMCTBUTENBHOTO
YHCJIa U €r0 CBOMCTBA

11

[Tpubmx€HHBIC BEIYUCIICHUS,
MpaBwiia OKPYTJIEHUS,
IMPUKKUIKA 1 OLICHKA
pe3yJibTaTa BEIYUCIEHUN

12

OCHOBHBIE METOBI PELICHUS
LETBIX U APOOHO-
paI_[I/IOHaJ'II)HI)IX ypaBHeHI/Ifl nu
HEPABEHCTB




13

OCHOBHBIE METO/IbI PEIICHHSI
IENBIX U APOOHO-
palOHaJIbHBIX ypaBHeHI/IfI u
HEPABEHCTB

14

OCHOBHBIE METOBI PELICHUS
LETIBIX U APOOHO-
paIMOHATBLHBIX YPABHCHUH U
HEPABCHCTB

15

MHorousneHs! 0T OJHOMI
nepeMeHHoil. [lenenue
MHOTO4YJIEHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTrouseHb! C HEeTbIMHA
koapdunmentamu. Teopema
Buera

17

Pemrenue cucreM THHENHBIX
ypaBHEHUH

18

Pemenue cucreM TUHENHBIX
YpaBHEHUU

19

Matpuiia cucTembl JIMHEWHBIX
ypaBHeHui. Onpenennurens
MaTpHILbI 2X2, €To
TrE€OMETPUUYECKUIN CMBICT U
CBOMCTBA; BHIYMCIIEHUE €TO
3HaYEHUs




20

Onpenenurens MaTpuLpl 2X2,
€ro reOMETPUYECKUIA CMBICI U
CBOICTBA; BRIYUCIICHHE €T0
3HA4YCHMUS

21

IIpuMeHeHue onpenenuTens
JUISl pEILIEHUS] CUCTEMBI
JIMHEWHBIX YPABHEHUHN

22

Pemienue npuxiaaHbIx 3a1a4y
C ITOMOIIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

23

Pemenne npukiiagHeIx 3a1a4y
C TIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUHN

24

KonTponpHas pabora:
"PanonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JUHENHBIX YypaBHEHHUH"

25

OyHKIMA, cIOCOOBI 3aJaHUS
¢bynkuuu. Bzaumuo
oOpaTHble PYHKIIHH.
Kowmnozunus ¢pyHkimit

26

I'padpux pyHkumu.
OnemMeHTapHbIe
npeoOpa3oBaHus TpapuKoB

byHKIMHA




27

OO6nactb onpeneneHus 1
MHOYECTBO 3HaYEHUN
¢bynkuuu. Hynu ¢pynkuunu.
IIpomexyTKu 3HaK
IIOCTOSIHCTBA

28

YéETHble 1 HEYETHBIE
¢bynkuuu. [lepuogmueckue
¢bynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMBbl 1 MUHHEMYMBI
¢bynkuuu. Hanbonpmee n
HaMMEHbIIIEe 3HAYCHUE
(GyHKINMU Ha TPOMEXKYTKE

30

JIuneitnas, kBagpaTU4YHaAs U
NpoOHO-INHENHas QYHKIUU

31

DneMeHTapHOE UCCIIEIOBAaHNE
U TIOCTpOeHHE TPadUKOB ITHX

byHKIUH

32

DJIEeMEHTapHOE UCCIIEOBAHUE
Y TTIOCTPOEHUE TPAPUKOB ITUX

byHKIHIT

33

CreneHsb ¢ 1EIBIM
nokasareijieM. buHoM
Hrrorona




34

CreneHb ¢ LEIBIM
nokazareiieM. bunom
Hrrorona

35

Crenennas GyHKIHS C
HaTypaJbHBIM U IIEJIBIM
nokasareiieM. E€ cBoiicTBa U

rpaduk

36

KontposbHas pabora:
"Crenennas ¢pynkius. Eé
CBOMCTBa U Tpaduk"

37

Apudmerrndeckuii KOpeHb
HATypaJIbHOM CTETEHU U €T0
CBOMCTBa

38

ApudpmeTnueckuii KOpeHb
HaTypaJIbHON CTEIIEHU U €r0
CBOMCTBa

39

[Ipeobpa3oBaHUs YUCIOBBIX
BBIPAXKEHUI, COAEPIKALLUX
CTENEHU U KOPHHU

40

[TpeobOpazoBanms YUCITOBBIX
BBIpXEHUH, COIepKAIUX
CTETIeHU U KOPHU

41

[TpeoOpazoBanms YUCITOBBIX
BBIPAYKEHHI, COJIEPIKAIIUX
CTEIEHU U KOPHU




42

HppaunonaibHbie
ypaBHeHUs1. OCHOBHBIE
METO/bI PEIICHUS
HUPPALMOHATIbHBIX YPaBHEHUN

43

HppaunonaibHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI PeIICHUs
UppalMOHATIBHBIX YpaBHEHUI

44

HppaunonainbHbie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
HPPALMOHATIbHBIX YPaBHEHUN

45

PaBHOCHIBHEIE nepexXoanl B
PEIICHUN UPPALMOHAJIBHBIX
YpaBHEHUU

46

PaBHOCHUIIBHBIE TIEPEXOABI B
peLICHUU UPPALMOHAIBHBIX
ypaBHEHUH

47

PaBHOCHIBHEIE nepeXoanl B
peleHnn nppanuoHaIbHBIX
YpaBHEHUI

48

PaBHOCHIIbHBIE TIEPEXOABI B
pelIeHNH UPPAUOHATIBHBIX
ypaBHEHUU




49

CoiicTBa u rpaduk KOpHS N-
Ol CTETIeHU KaK (PyHKLIUU
0o0paTHOM CTEIeH! ¢
HaTypaJIbHBIM ITOKa3aTelIeM

50

CaoiicTBa u rpaduk KOpHS N-
Ol cTeneHu Kak (QyHKIUU
00paTHOM CTEIEeH! C
HaTypaJbHbBIM [10Ka3aTeleM

51

KonTponbhas pabora:
"CBoiicTBa u rpaduK KOpHS
N-Oi CTEIIECHH.
HppaunonanbHble
ypaBHeHus"

52

Crenens ¢ palioOHATBHBIM
IIOKa3arejieM U €€ CBOMCTBA

53

Crenenb ¢ palliOHAIbHBIM
mokasarejieM U €€ CBOUCTBA

54

Crenenb ¢ palliOHAIbHBIM
nokKasaTreJieM U €€ CBOUCTBA




55

[TokazarenbHas QyHKUIMS, €€
CBOICTBa U rpadukK

56

Hcnons3oBanue rpaduka
(GyHKINU 1715 peIeHust
YpaBHEHUU

57

Hcnonb3oBanue rpaduka
(GyHKINU 1715 peIIeHust
YpaBHEHUU

58

IlokazarenbHble ypaBHEHUS.
OcCHOBHBIE METOABI PEIIECHUS
ITOKA3aTENIbHBIX YPABHEHUI

59

IlokazaTensHBIC YpaBHCHUA.
OcHoBHbBIC METObI pCHICHUS
ITOKa3aTCJIbHBIX ypaBHeHPIfI

60

IlokazaTenbHBIC YpaBHCHMU.
OcHoBHBIC MCTOJbI pCHICHUSA
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

61

KonTponbHas pabora:
"TToka3zarenbHast QyHKIIHSL.
IlokazarenbHble ypaBHEHUS"




Jlorapudm yucna. CBoiicTBa

62
norapudma

63 Jlorapudm yncna. CBoiicTBa
norapudma

64 Jlorapudm uucna. CoiicTBa
nmorapupma

65 JlecsiTHUHBIC U HATYpaATLHBIC
sorapupmMbl

66 JlecsiTHUHBIC U HATYpaATLHBIC
Jorapudmpl
[IpeobpazoBanue

67 BBIpAXKEHUI, COIepKaALUX
Jorapu@msl
[Ipeobpa3zoBanue

68 BBIPaXKEHUI, COAEPIKALIUX
Jorapu@msl
[Ipeobpa3zoBanue

69 BBIPaXKEHUI, COAEPIKALUX
sorapupmbl

70 Jlorapudmuueckast GyHKIINS,
e€ cBolicTBa U rpauK

71 Jlorapudmuueckas pyHKIus,

e€ cBoiicTBa U rpaduk




72

Hcnons3oBanue rpaduka
(GyHKINU 1715 peIeHust
YpaBHEHUU

73

Hcnonb3oBanue rpaduka
(GYHKIUY 1715 peleHUs]
YpaBHEHUU

74

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIIeHUs
JorapuGpMUICCKIX
YpaBHEHUU

75

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
MCTOABI pCHICHUSA
JorapupMUIEecKux
YpaBHEHUU

76

Jlorapudmuuaeckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS
JorapuPMUIecKux
YpaBHEHUI

77

PaBHOCHIIBHBIE IEpEXOABI B
pelIeHnu JorapuMUIECKuX
YpaBHEHUU

78

PaBHOCHITBHBIE IEPEXO/IBI B
pelIeHnu JorapuGMUIEcKux
YpaBHEHUH




79

KonrpospHas padota:
"Jlorapudmuueckas

¢ynkuus. Jlorapupmudeckne
ypaBHEHHUS"

80

CuHyc, KOCUHYC, TAaHTE€HC U
KOTaHT€HC YHCIIOBOTO
aprymeHra

81

CI/IHyC, KOCHUHYC, TAHI'CHC U
KOTaHI'CHC YU CJI0BOI'O
ApTyYMCHTAa

82

ApKCHHYC, apKKOCUHYC U
apKTaHI'€HC YUCIIOBOIO
apryMeHra

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YKUCIIOBOTO
aprymeHrTa

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJICIICHHAE
TPUTOHOMETPHUUECKHUX
(GyHKIIUI YHCIOBOTO
aprymeHra

85

Tpuronomerpuyeckas
OKPY>KHOCTB, OTIpEICTICHHE
TPUTOHOMETPUUECKUX
(YyHKIHA 9ACTIOBOTO
aprymMeHTa




86

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

bopmybl

87

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

bopmyIbI

88

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

(hopMyIibI

89

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

(dhopMyIibI

90

[TpeobOpaszoBanue
TPUTOHOMETPUUECKHX
BBIPAKCHUI

91

[IpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

92

[Ipeobpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHU I

93

[Ipeo6pa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHU I

94

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU




95

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

96

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUU

97

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

98

Pemenue
TPUTOHOMETPUUECKHUX
ypaBHEHUH

99

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

100

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

101

KonrponbHas pabora:
"TpuroHomerpuieckue
BBIPAXKECHUS U
TPUTOHOMETPUYECKHUE
ypaBHeHUA"




102

IlocnenoBaTeabHOCTH,
CIIOCOOBI 3aJaHUS
IOCJIEIOBAaTEILHOCTEH.
MeTtoa MaTeMaTHUECKOM
WHIYKIUW

103

MOHOTOHHBIC 1
OTpaHUYCHHBIE
IMOCJIEIOBATCILHOCTH.
Hcropus ananmsa
OECKOHEYHO MaJbIX

104

Apudmernaeckas
mporpeccust

105

reOMeTpI/I‘leCKaH nmporpeccud

106

beckoneuHo yOsiBaromias
reOMEeTpHUYECKasl Iporpeccust

107

CyMMa GecKOHEYHO
yObIBaro1eil reOMEeTpUIECKON
IIPOrpeccuu

108

JIuHeHbIN 1
AKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX
MIPOLIEHTOB

109

JlunelnbIi u
AKCIOHEHIMAIBHBIN POCT.
Yucno e. Dopmyra CI0KHBIX
MIPOLIEHTOB




Hcnonn3oBanne IIporpeccuu
AJIg pCIICHUA pCAJIbHBIX

110
3aJ1a4 PUKJIAAHOTO
Xapakrepa
KonrtponsHas pabora:

111 "ITocnenoBaTeILHOCTH U
nporpeccun”

112 HenpepbiBHble QYHKIUU U UX
CBOMCTBa

113 Touka pa3pbiBa. ACUMIITOTHI
rpadukoB pyHKUIMH

114 CaoiicTBa pyHKIUI
HENPEPBIBHBIX HAa OTPE3KE

115 CaoiicTBa QyHKIMIMA
HENPEPBIBHBIX Ha OTPE3KE

116 Meton uHTEpBaIOB IS
pELIEeHNS HEPABEHCTB

17 MeTton uHTEpBaIOB IS

pelICHU HCPABCHCTB

118

Meto1 UHTEPBAIOB ISl
peLIEeHNS] HEPABEHCTB

119

[IpuMeHeHne CBOWCTB
HEMpPEePBhIBHBIX PYHKIMH JUIs
peleHns 3a1a4




[IpumeneHnne cBOMCTB

120 | HempepbIBHBIX (GYHKUIUH IS
pelieHus 3a1a4

121 [TepBas u BTOpas
MIPOU3BOIHBIE (DYHKIIUU
Onpenenenue,

122 | reoMeTpuYeCKU CMBICI
MPOU3BOIHOM

123 Onpenenenue, GU3NIECKU
CMBICJI TPOU3BOTHOM

124 VYpaBHeHUE KacaTeJIbHOU K
rpaduky GyHKIIUU

125 YpaBHEeHHE KacaTeIbHOU K
rpaduky QyHKIUU

126 IIpon3BoHBIE 2IIEMEHTAPHBIX
byHKIUH

127 [Ipon3BOHBIE 37IEMEHTAPHBIX
byHKIHIT
IIponsBoHas CyMMBI,

128 MPOU3BENCHUS, YACTHOTO U
KOMITO3UIIUHU (YHKITHI
[IponsBoHas CyMMBI,

129 | mnpowusBeneHUs, YACTHOTO U

KOMITO3UIIUHU ()yHKITHIA




[IpousBoHast CyMMBI,

130 | mnpousBeneHUs, YACTHOTO U 1
KOMITO3UIIUHU (YHKITHIA

131 ‘I‘<OHTp0IIBHa}I [')'a60Ta: | |

[IpousBogHas

[ToBTOpeHue, 0600mEeHNE,

132 CHCTEMATH3aLMs 3HAHUI: 1
"VpaBHeHus"
[ToBTOpeHue, 0600mEeHNE,

133 CHCTEMATH3aLUs 3HAHUI: 1
"qDYHKI_II/II/I"

134 HtoroBas KOHTpOJIbHAS 1 1
paborta

135 HtoroBas KOHTpOJIbHAS 1 1
paborta

136 [ToBTOpenue, 06061IeHNE, |
CHCTEMAaTH3allHs 3HAHUHI

OBIIEE KOJIMYECTBO YACOB 136 10

[10 ITIPOT'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YYeHUS

JIEeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TpumeHneHre mpou3BOIHON
K UCCIIEeIOBaHUIO (QYHKITUI
Ha MOHOTOHHOCTH 1
HKCTPEMYMBI

[IpumeneHue mpou3BOIHOM
K MCCIIEIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprMeHeHne npon3BOIHON
K MCCIIEIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

IIpumeHeHne mpou3BOIHON
K UCCIIeIOBaHUIO (QYHKIUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI




[IpuMeHeHne npon3BOIHON
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

Haxoxxnenune HanOoJIbIIEro
1 HAaMMEHBIIIET0 3HAYECHHS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOosbIIero
Y HAaUMEHBILIET0 3HAYCHHS
HENpepbIBHON (PYHKIUU Ha
OTpe3Ke

Haxoxnenne HanOosbIIero
Y HAaUMEHBILIETO 3HAYCHHS
HENpepbIBHON (QYHKIUHU Ha
OTpe3Ke




10

Haxosxnenre HanOoIbIIero
1 HAMMEHBIIIETO 3HAYCHUS
HENpEepbIBHON (PYHKIIUU HA
OTpe3Ke

11

Haxoxnenne HanOosbIIero
Y HaUMEHBILIETO 3HAYCHHSI
HETPEPHIBHON (YHKIIUHU HA
OTpe3Ke

12

Haxoxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3ke

13

[IprMeHeHne npon3BOIHON
JUISL HAXOXKICHUS
HAWIY4IlIEro peuieHus B
IIPUKIIAIHBIX 3a7a4ax

14

[Ipumenenue npon3BoIHON
JUISL HAXOXKJICHUS
HAWIY4IlIEro peueHus B
NPUKIIAJHBIX 33/1a4ax




15

[IpuMeHeHne npou3BOIHON
JUISL OTIPEICJIEHUS] CKOPOCTH
U YCKOpEHHSI Ipolecca,
3aJaHHOTO (POPMYIION WK
rpagukoM

16

[IpumeneHne mpon3BOIHON
JUIS OTIPEEIICHHS CKOPOCTH
¥ YCKOPEHUs Ipoliecca,
3aJaHHOTO (POPMYIION HITH
rpaduKom

17

Komnosunust ¢pyHknumit

18

Komnozunus ¢pyHkuit

19

Komnozumus GyHkimii

20

I'eomeTrpuueckue oOpassl
YpaBHEHUH Ha
KOOPAWHATHOM IIOCKOCTH

21

I'eomerpuueckue o6pa3sl
YpaBHEHUH Ha
KOOPJAWHATHOM IIOCKOCTH

22

KonTtponbhas pabora:
"UccnenoBanue GyHKIMHA C
MIOMOUIbI0 IPOU3BOAHON"




23

[TepBooOpa3Has, OCHOBHOE
CBOICTBO NEPBOOOPA3HBIX

24

[TepBooOpasubie
AIIEMEHTAPHBIX (QYHKIUH.
[TpaBuia HaX XK ICHUS
epBOOOPa3HBIX

25

[TepBooOpasubie
AIIEMEHTAPHBIX (QYHKINH.
[IpaBuna HaxoXAEHUSA
epBOOOPa3HBIX

26

HuTrerpai.
I'eomerpuueckuii cMbICIT
WHTErpasa

27

Breraucnenue
OTpeIeIEHHOTO UHTErpaja
no popmyne HproToHa-
JletiOuuia

28

Breraucnenue
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-
JleiiOHMIIa

29

[Ipumenenue naTerpana
JUISL HAXOXKJICHUS
IUIOINAAEH TUIOCKUX QUTYp




30

[IpumeneHnue nHTErpaa
JUTSL HAXO0XKIEHUSI 00HLEMOB
T€OMETPUUYECKHUX T

31

[Ipumepsl perieHuii
Qg depeHIaIbHbIX
ypaBHEHU I

32

[Tpumeps! pereHmi
nuddepeHIaTbHBIX
ypaBHEHUI

33

MareMaTudeckoe
MOJICIIMPOBAHHUE PEATTbHBIX
MPOIIECCOB C TIOMOIIBIO
nuddepeHIanIbHbBIX
ypaBHEHU U

34

KonrtponsHas padora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuueckue
(byHKLMH, UX CBOICTBA U
rpaduxu

36

Tpuronomerpuueckue
(GYHKIIMH, UX CBOWCTBA U
rpaduxu

37

Tpuronomerpuueckue
(GYHKIIMH, UX CBOWCTBA U
rpaduku




38

Tpuronomerpuieckue
¢GyHKIMH, UX CBOIICTBA U
rpaduku

39

Tpuronomerpuieckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

40

OTt60p KOpHE#
TPUTOHOMETPUUYECKHX
YPaBHEHMH C TOMOUIbIO
TPUTOHOMETPUUECKON
OKPY>KHOCTH

41

OTt60p KOpHE
TPUTOHOMETPHUYECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKON
OKPYXHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKOMN
OKPYXHOCTH

43

OT160p KOpHEH
TPUTOHOMETPUUYECKHX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH




44

Pentenue
TPUTOHOMETPUIECKUX
HEPABEHCTB

45

Pentenue
TPUTOHOMETPUICCKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KonTponbHas padora:
"I'paduku
TPUTOHOMETPUUYECKHX
byHKUINH.
Tpuronomerpuyeckue
HepaBeHcTBa"

49

OCHOBHBIE METOIBI
pelIeHus TOKa3aTeNbHbBIX
HEPABEHCTB

50

OCHOBHBIE METOIEI
PEIICHUS TTOKa3aTeIIbHBIX
HEPaBEHCTB

51

OCHOBHBIE METO/IBI
pelIeHuUs TOKa3aTeNbHBIX
HEPABCHCTB




52

OCHOBHBIE METO/IbI
pEeLIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METO/IbI
peleHus
JorapupMUUEecKux
HEPABEHCTB

54

OcHOBHBIE METOJIbI
peleHus
JorapuMUUEcKux
HEPABEHCTB

55

OCHOBHBIE METO/IbI
peleHus
J0rapupMHUECKUX
HEPABEHCTB

56

OCHOBHBIE METOIBI
pelieHus
JorapuGpMUUECKUX
HEPABEHCTB

57

OCHOBHBIE METO/IBI
pelIeHus UpPAIUOHATIBHBIX
HEPABCHCTB

58

OCHOBHBIE METO/IBI
pelIeHus UpPAIUOHATBHBIX
HEPABCHCTB




59

OCHOBHBIE METO/IbI
pEeLIEHUS UPPALMOHATBHBIX
HEPABEHCTB

60

OcCHOBHBIE METOAbI
pEUIICHUA UppalliOHAJIbHBIX
HEPAaBCHCTB

61

I'paduueckue meToan
pelIeHus: UppaMOHATBHBIX
ypaBHEHUI

62

I'paduueckue MeTo b1
pELIEeHUs UPPAMOHATIBHBIX
yYpaBHEHUU

63

I'paduueckue meToap!
pEILIeHNUs TOKa3aTENbHbIX
yYpaBHEHUU

64

I'paduyeckue meToab!
pelieHus MmoKa3aTeIbHbIX
HEPaBEHCTB

65

I'paduueckue meTobl
pereHust
norapuMUIECKUX
ypaBHEHUU

66

I'paduueckue meTo b1
peleHus
J0rapuPpMHUUECKUX
HEpaBEHCTB




67

['paduueckue MeTo b1
peeHus
norapuGMUIECKUX
HEPABEHCTB

68

I'paduueckue MeToabl
pCIICHUS TOKA3aTCIbHBIX U
JOTapuUPMHUUECKUX
ypaBHEHUU

69

['padmyeckue MeTOabI
pelIeHus MOKa3aTeNbHbBIX U
norapuGMUIEeCKux
ypaBHEHU U

70

I'paduueckue meToap!
pelIeHNs [T0Ka3aTeIbHbIX U
JorapupMUUECKUX
HEPABEHCTB

71

I'paduueckue MeTo b1
pEILIEHNUs IOKa3aTENbHbIX U
J0rapuPpMHUECKUX
HEPABEHCTB

72

KonTponbhas pabota:
"HppanmoHaibHBbIE,
IIOKa3aTeNbHbIE U
JorapupmMuyecKue
HepaBeHcTBa"




73

KoMrutekcHbie yrcIa.
AnrebOpanyeckas u
TPUTOHOMETPHYECKAs
dbopMBbI 3anucu
KOMIUIEKCHOT'O YuCiia

74

KowmrekcHbie uncna.
AnrebOpanyeckas u
TPUTOHOMETPHYCCKAS
dbopmbI 3amucu
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
OIepaIH C
KOMILICKCHBIMHU YUCIIAMH

76

Apudmernueckue
oTepaluu C
KOMILJIEKCHBIMHU YUCIIAMU

77

Nzobpaxenue
KOMIIJICKCHBIX YHCECII Ha
KOOPJMHATHOM TIIOCKOCTU

78

N3obpakenue
KOMIUIEKCHBIX YHCEI Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau
n-OW CTENEHHU U3
KOMIIJIEKCHOT'O YnCia




80

®opmyna Myaspa. Kopuu
n-0il CTENEHU U3
KOMILJIEKCHOT'O YrCia

81

[Ipumenenue
KOMIUIEKCHBIX YUCEI IS
perieHus: GU3MIECKUX U
reOMETPUUYECKHX 3a/1a4

82

KoHnTtposbHas padoTa:
"KommiekcHble ynucia"

83

Harypanbnsle u nensie
4yucIa

84

HarypasibHble 1 1iensle
qucia

85

[TpuMmeHeHne TpU3HAKOB
JEIMMOCTH LIETIBIX YUCEI

86

IIpumeHeHne MpU3HAKOB
JEIMMOCTH LIETIBIX YUCEI

87

[IpumeHeHne MpU3HAKOB
JIETUMOCTH LIEJbIX YHUCEI:
HOJl u HOK




88

[TpumeHeHre mpU3HAKOB

JCIINMMOCTHU LECJIBIX YUCCII:
HOJ u HOK

89

[TpumeHeHre mpU3HAKOB
JEIUMOCTH LIETIbIX YHUCEN:
OCTaTKH 110 MOJYJIIO

90

[TpumeHeHne TpU3HAKOB
JEIUMOCTH LIETBIX YHUCEN:
OCTaTKH 110 MOJYJIIO

91

[IpuMeHeHne npru3HaKkoB
JEITUMOCTH LIEIIBIX YUCE:
anroput™ EBximna mis
pelIeHus 3a1a4 B LENIbIX
quCiIax

92

KonTtponbHas pabora:
"Teopus HenbIx yncen"

93

Cucrema 1 COBOKYITHOCTb
ypaBHeHUH. PaBHOCHITbHBIE
CHCTEMBbI 1 CUCTEMBI-
CJIE/ICTBUS




94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE METO/IbI
peleHus CUCTEM U
COBOKYITHOCTEMN
palMOHAIBHBIX YPAaBHEHUN

96

OCHOBHBIE METO/IbI
peicHud CUCTEM U
COBOKYITHOCTEMN
HppalOHAJIbHBIX
ypaBHEHUH

97

OCHOBHBIE METOIBI
peleHus CUCTEM U
COBOKYITHOCTEMN
IIOKa3aTeJIbHBIX YPaBHEHHUU

98

OCHOBHBIE METO/IbI
pElIEHUs] CUCTEM U
COBOKYITHOCTEMN
MTOKa3aTeJIbHBIX YPaBHEHUU

99

OCHOBHBIE METO/IbI
pelleHus: CUCTEM U
COBOKYITHOCTEMN
JorapuGMUIECKUX
ypaBHEHUH




OcHOBHBIE METOJIbI
peliCHus CUCTEM U
100 | coBokymHoOCTEN
norapuGMUIECKUX
YpaBHEHU I

[IpumeHenue cucrem Kk
PELICHUI0 MaTeMaTUYECKUX
3a/1a4 W 3aJ1a4 U3

101 pas3IMYHBIX obOJsacTen
HAyKU U peaJIbHOW KU3HH,
UHTEpIIpEeTalus
MOJIyYEHHBIX PE3yIbTaTOB

[TpuMmeHeHne cucTeM K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 ¥ 3a71a4 u3

102 | pa3nuuHbIX obnacTei
HayKHU U PEAIbHON KU3HH,
MHTEpIIpeTalus
MOJIy4YEHHBIX Pe3y/IbTaTOB




103

[IprMeHeHre HEPAaBEHCTB K
PELICHUI0 MaTEMaTHYECKUX
3aJa4 U 3a1a4 U3
pasn4HbIX o0nacTeit
HayKH U PEAIbHOM JKU3HH,
MHTEPIIPETALNS
IIOJIYYEHHBIX PE3YJIbTATOB

104

KonTponbHnas pabora:
"CucTemMBbl paliOHaIbHBIX,
UppaMOHATIBHBIX
MIOKa3aTeIbHBIX U
J0rapupMHUECKUX
ypaBHeHHH"

105

PannonaneHbIe ypaBHEHUS
C ImapamMeTpaMu

106

PanmmonansHbIe
HEpPABEHCTBA C
rapaMeTpaMmu

107

PanmonaneHbie CUCTEMBI C
napameTpamu

108

WppanuonansHsie
ypaBHEHHMsI, HEPAaBEHCTBA C
napameTpamu




109

HppanmonanbHble CUCTEMBI
C mapameTpaMu

110

IlokazarenbpHBIE
ypaBHEHUsI, HEPABEHCTBA C
napameTpamu

111

[TokazaTenbHbIE CUCTEMBI C
napaMeTpamu

112

Jlorapudmmueckue
ypaBHEHUSI, HEPABEHCTBA C
napaMeTpamu

113

Jlorapudgmuueckue
CUCTEMBI C ITapaMeTpaMu

114

Tpuronomerpuueckue
YpaBHEHUS € ITapaMeTpaMHu

115

Tpuronomerpuyeckue
HEPABEHCTBA C
napameTpamu

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu




117

IToctpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJesen
peallbHbIX CUTYyallui C
MOMOIUIbIO YpaBHEHUH C
napaMeTpamu

118

[TocTpoenue u
UCCIIEIOBAHNE
MaTeMaTUYECKUX MOJAEIIECH
peanbHBIX CUTYyalUH C
IIOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

119

IToctpoenue u
UCCIIEJOBaHHE
MaTeMaTUYECKUX MOJeNen
peaNbHBIX CUTYALIHI C
MTOMOIIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

120

KonTtponbHas pabora:
"3anaun ¢ mapamerpamu”

121

[ToBTOpenue, 060061IeHNE,
CUCTEeMAaTH3aIHs 3HAHW:
"VpaBHeHns"

122

[ToBTOpenue, 06001IeHNE,
CcHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"




123

[ToBTOpEeHmE, 0000IIECHNE,
cHCTeMaTHU3allus 3HaHUMN:
"VpaBuenus. CucteMbl
ypaBHeHUI"

124

[ToBTOpEeHme, 0600IICHNE,
CHCTEeMaTH3aIus 3HaHUHN
"HepaBenctBa"

125

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"Hepasencrtna"

126

[ToBTOpenwue, 06001IIEHNE,
CHCTeMaTH3alysl 3HAHMIA:
"HepaBencrsa"

127

[ToBTOpenwue, 06001IIEHNE,
cucTeMaTH3alys 3HaHUH:
"ITponsBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IeHNE,
CUCTEeMaTH3aIus 3HAHW:
"IIpon3BogHas u €€
npuMeHeHue"




129

[ToBTOpEeHme, 0600IICHNE,
cHCTeMaTHU3allus 3HaHUMN:
"ITpousBoaHas u eé
npuMeHeHue"

130

[ToBTOpEeHme, 0600IICHNE,
cHCTEeMaTHU3alus 3HaHUMN:
"UuTerpai u ero
npuMeHeHue"

131

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3alys 3HAHMI:
"OyarIun"

132

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"OyHkuun"

133

[ToBTOpenue, o6odIIEHKE,
CHCTEMAaTH3aLMs 3HAHHUI:
"OyHkuun"

134

[ToBTOpenue, o6odIIEHKE,
cUcTeMaTU3alus 3HaHuH

135

[ToBTOpenue, 06001IEHNE,
cUCTeMaTH3aIusg 3HaHWI

136

[ToBTOpenue, 06001IeHNE,
cHUCTeMaTH3alMs 3HaHUI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

136




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Koxa npoBepsiemoro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

Yucna v BEIUUCICHUS

1.1

OHGpI/IpOBaTB MOHATHUAMUA: PpallMOHAIIBHOC H I[eI\/JICTBI/ITeJIBHOC
qucCiio, OOBIKHOBEHHAS U JACCATHYHAsA IIpOGB, MMPOLCHTHI

1.2

BeimonusaTe apudmMeTrnueckue onepanuud ¢ PaldOHAJIBHBIMH H
JEHUCTBUTEIIBHBIMY YU CIIaAMU

1.3

BremonaaTh HpI/I6JII/I)KéHHI>IC BBIYUCIICHUSA, HCIIOJIB3Yys IIpaBUIIa
OKpYTJICHU:, ACJIaTh IPUKUAKY U OLICHKY pE3yJibTaTa BBIYHCIICHUH

1.4

OnepupoBaTb MOHATUSAMH: CTENEHb C LEJIBIM II0Ka3aTelleM,
cTaHgapTHass ¢opma 3alluch JACHCTBUTEIBHOIO 4YHCIA, KOPEHb
HATYpaJIbHOH CTEMEHH; WCIOJIb30BaTh MOAXOMSIIYI0 (opmMy
3alMCU  JEUCTBUTEIBHBIX YHCEN JUI PEHIEHUs IPAKTUYECKUX
3a/1a4 ¥ IPEJICTABICHUs TaHHbBIX

1.5

OnepupoBaTb  NOHATHAMM: CHUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJIBHOIO YIJIa; UCIOJIb30BATh 3alMCh IIPOM3BOJIBHOIO yria
4yepe3 0OpaTHBIE TPUTOHOMETPHUYECKHIE (DYHKITHH

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

OHGpHpOBaTI) MOHATHUAMUA: TOXKIACCTBO, YPABHCHUC, HEPABCHCTBO,
OcJioc, panroOHAJIBHOC, HPpaluOHAIbHOC YpaBHCHUC,
HEPAaBCHCTBO, TPUT'OHOMETPHUYCCKOC YPABHCHUC

22

BoImonHATE IpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUHN U
penarb TPUrOHOMETPUYECKHUE YPABHEHUS

2.3

BoemonHsATe  mpeoOpa3oBaHUsS — LIETBIX,  pPAalUMOHAIBHBIX U
VMPPALMOHAIBHBIX BBIPAKEHUN M PEIIATh OCHOBHBIE THUIIBI LIEJIBIX,
palMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

24

IIpuMmensaATh  ypaBHEHUsS U HEPABEHCTBA  JUIS  PEIICHUSA
MAaTEMAaTUYCCKHUX 3aJiad U 3a1a4 U3 PA3JIMYHBIX obnacrei HAayK1 1
peanbHOU KU3HU

2.5

MogenupoBaTh peaJibHble CUTyallud Ha S3bIKE  aireOpsl,
COCTaBIIAITh BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA IO YCJIOBHIO
3aJ]a4M, MCCIIE0BAaTh IOCTPOEHHBIE MOJEIHM C HCIOJIb30BAHUEM
anmnapara ajnreopsl

OyHKIMK U rpadguku




OnepupoBaTh NOHATHAMU: (PYHKLHUSA, CIOCOOBI 3aAaHus (PYHKIUH,

3.1 00J1acTh OmpeneseHrs U MHOXECTBO 3HaUeHUW (QyHKIHMH, rpaduk
(GyHKIIMH, B3aHMHO 0OpaTHbIC PYHKITUN
39 OnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (DYHKIWH,
' HYJTU QYHKINH, POMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBate rpaduky GyHKIMHA 111 pEeLICHUs] ypaBHEHU N
34 Ctpouth ¥ yuTaTh TpaduKu JUHEHWHONW (YHKIHUH, KBaJAPATHIHOU
’ byHKIMY, cTeneHHON (QYHKIIUU C LIEeIbIM [T0Ka3aTeaeM
Hcnonb3oBate rpaduky GyHKIHHA U1 UCCIET0BaHMS TPOLIECCOB U
15 3aBHCHUMOCTEH Mpu peleHuH 3ajad U3 JPYruxX Yy4eOHBIX
’ OpeIMETOB W  pealbHOM JKWM3HMU, BBIpaXaTbh (opMyaaMu
3aBHCHUMOCTH MEXKIY BEIMYHHAMU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBatb TIOHSITHSIMH: MOCJIEIOBATEIBHOCTb,
' apudmeTHIecKas U TeOMETPUICCKAs TIPOTPECCHH
OnepupoBatb MOHATHSIMH: 0EeCKOHEYHO yObIBaromas
4.2 reoMeTpUYecKasl IMporpeccus, cymma OECKOHEYHO YObIBarolIeit
re€OMETPHUECKON TPOTPECCU
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOKMCTBA MOCAEA0BATEIBHOCTEN U MPOTPECCUI IS
’ peIICHUs PeaTbHBIX 33729 MPHUKIIATHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKa
51 OnepupoBaTh  MOHSATHUSIMU:  MHOXECTBO,  ONEpalud  HaJ
’ MHOKECTBAMH
Hcnonmp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar — Juis
5.2 OTMCAHUS PEATBHBIX MPOIECCOB U SBICHUH, IPH PEIICHUH 3a/1a4
U3 IPYTUX y4EOHBIX MPEIMETOB
53 OnepupoBaTh TOHSATHSIMH: OIpEIEIICHHE, TEeopeMa, CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero odpa3oBanust
pe3yJbTara
1 UYucna v BBIYUCICHUS
OnepupoBaTh  MOHATHUSMHU:  HATypallbHOE, II€NI0€  YHCIIO;
1.1 UCIIONIb30BaTh MPU3HAKH JCITUMOCTH IIENIbIX YHCEN, Pa3lioKeHUe

qurcja Ha MPOCTBIC MHOXKHUTCIIN IJId PCIICHUA 3a1a1




1.2

OHepI/IpOBaTB MOHATHUEM: CTCIICHDb C pallMOHAJIbHBIM ITOKA3aTCJICM

1.3

OnepupoBaTh MOHATUAMHU: JIOTapu(dM 4YHCIA, JECATUYHBIE |
HaTypaJbHbIC JOTapU(PMBbI

VYpaBHEHUS U HEPABEHCTBA

2.1

[TpuMeHSTH CBOICTBA CTENEHU JUIsl MPeoOpa30BaHUs BBIPAKECHUH,
OIEpUPOBAaTh  IOHATUSAMU:  IIOKA3aTEJIBHOE  YPaBHEHHE U
HEPABEHCTBO;  pEIIaTh  OCHOBHBIE  THUIBI  I1OKA3aTEJbHBIX
YPaBHEHUI U HEPABEHCTB

22

BemmonuaTte  mpeoOpa3oBaHUS — BBIPAKEHHUH,  coIeprKalux
Jorapumsl;  ONEPUPOBaTH  MOHATHUAMU:  Jiorapu(pMU4ecKoe
YpPaBHEHHE W  HEPAaBEHCTBO, pelIaTb  OCHOBHBIC  THIIBI
Jorapu(pMHUECKUX ypaBHEHUN U HEPABEHCTB

23

Haxomute  pemeHus  NPOCTEMIIMX  TPUTOHOMETPUYECKUX
HEPABEHCTB

24

OnepupoBaTh NOHSATUSIMM: CHUCTEMA JIMHEHHBIX YpaBHEHUH U €€
pelIeHUe; HCIIOIb30BAaTh CHUCTEMY JIMHEWHBIX YpaBHEHUH U1
peLIeHUs IPAKTUYECKUX 3a]1a4

2.5

Haxonute pemeHuss OPOCTEHINUX CHUCTEM M COBOKYIIHOCTEW
palMOHAIBHBIX YPABHEHU U HEPABEHCTB

2.6

MogenupoBaTh peajJibHble CUTyallud Ha SI3bIKe  aireOpsl,
COCTaBJIATh BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI 110
YCIOBHMIO  3aJlaud, MCCIEJ0BATh IOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM allapaTa aiareopsl

OyHkmK U rpadguku

3.1

OnepupoBatb MTOHATUSIMU: MIEpUOINYECKAst byHKIMS,
MPOMEXYTKM MOHOTOHHOCTH (YHKIMH, TOYKH OHKCTpeMyMma
¢byHkunu, Haubomblllee M HaMMEHbIee 3HAaueHUs (YHKIMM Ha
IPOMEXYTKE; HCIONb30BaTh WX JUId HUCCIeNOoBaHMS (YHKIIHUH,
3aJJaHHO rpadukom

32

OnepupoBatb MOHATUAMU: rpaduxu ITOKa3aTEIbHOM,
JorapupmMuIecKon u TPUTOHOMETPUYECKHUX byHKUINH];
n300pakaTh UX Ha KOOPJAMHATHON IJIOCKOCTH M MCIIOJIb30BaTh JUIS
pEILlIEeHNs] ypaBHEHUN U HEPABEHCTB

3.3

N300paxaTh Ha KOOPAMHATHOW IJIOCKOCTH Tpa@UKu JHMHEWHBIX
YPaBHEHUH M UCIOJIb30BaTh UX JUISl PELIEHUS CUCTEMBI JINHEHHBIX
YPaBHEHUNU

34

Hcnonws3oBate rpaduku pyHKUINN 11 HCCIIEI0OBAaHUS POIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHbIX TUCHUIUINH

Hauana maTremaTudeckoro aHainza

4.1

OHCpHpOBaTL MOHATUAMU: HCIIPCPbIBHAA (I)YHKL[I/IH, MMponu3BOaAHAA
(I)YHKI_II/II/I; HCIIOJb30BaTh FeOMCTpI/I‘-ICCKI/Iﬁ n (I)PI3PI‘-ICCKPII>1 CMBICJI




HpOH3BOI[HOﬁ AT PpCIICHHUA 3a1a1

HaxonuTe TpOM3BOJIHBIC AJIEMEHTAPHBIX (YHKLIUN, BBIYUCIATH

4.2 MPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH
Mcnonb30BaTe MPOU3BOAHYIO ISl HCCIENOBaHMS (QYHKLIMU Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, INPUMEHATb  Pe3yJbTaThl
MCCIIEIOBAHMS K TOCTPOEHUIO TpapuKoB
Hcnonb30BaTe MNPOU3BOAHYK JUIsl HAXOXIEHHUS HAWIydlIero
4.4 pelieHuss B NPUKIAJHBIX, B TOM YHCIE  COLMAJIBHO-
HKOHOMHMUECKUX, 3a7adax
45 OnepupoBaTb NOHATUAMU: IEPBOOOpA3HAs U UHTErpaj; MOHUMATh
’ reoMeTpUUECKUI U (PU3NYECKUH CMBICI UHTErpaa
46 Haxonuts mepBooOpa3Hble 3JEMEHTApHBIX (YHKIHN, BBIYUCIATH
' uHTerpan o gopmyne Herorona — Jleiibnuma
Pemarp npuknanHble 3ajadd, B TOM 4YHCIIE€ COLIMAIBHO-
4.7 PKOHOMHYECKOTO0 M  (M3MYECKOrO  XapakTepa, CpeAcTBaMHU

MATEMaTHYCCKOI'O aHajInu3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
Panmonanbhbele yncina. OOBIKHOBEHHBIE M JECSATUYHBIE IPOOU, IPOLIEHTHI,
OEeCKOHEUHbIE IMEepUOJUUYecKue Jpodu. ApudmeTuyeckue omnepauuud C
1.1 palMoOHaJIbHBIMU  4YMCIAaMH, [peoOpa3oBaHMsl  YUCIIOBBIX  BBIPAKEHUI.
[Ipumenenne npoOeil M TPOIEHTOB Ui pEIIeHUs NPUKIAJAHBIX 3a1ad M3
Pa3IMYHBIX OTPACiEll 3HAHUW U PEATIbHOW KU3HU
HelictButenpHple  4uciaa. PanuMoHanbHbIE M UppalUOHAIbHBIE — YHCIHA.
12 Apudmernueckue omnepauuu Cc ACHCTBUTENbHBIMU 4Hciaamu. [IpuOmmxEéHHBIE
' BBIUMCJICHUS, IIpaBWJIa OKPYIJVIEHUS, TPUKHIKA U OIEHKa pe3yibTara
BBIYMCIICHU I
Crenensb ¢ nensiM nokasatenem. CranaapTHas Gopma 3anucu J1eHCTBUTENBHOTO
1.3 yucna. Vcnonp3zoBaHue noaxonasduie (GpopMbl 3anmucu JAeHCTBUTEIbHBIX YMCET
JUIS PEIlIeHUs] NPAKTUUECKUX 3aa4u U MPECTABICHUS JaHHbBIX
14 Apudmernueckuii  KopeHb ~ HaTypaibHOM  cremeHu.  [leifictBua ¢
' apu(pMeTUYECKUMH KOPHIMHU HATypaJIbHOM CTETIEHU
L5 CuHyC, KOCMHYC W TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXJIECTBEHHbIE TPe0Opa30BaHUS
29 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoOBHbIE
' TPUTOHOMETpHUYECKUE (POPMYIIbI
)3 VYpaBHeHue, kopeHb ypaBHeHMs. HepaBeHCTBO, pelieHre HepaBeHCTBA. Meroa
' HHTEPBAJIOB
24 Penienue nenbix U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 Pemenne nppanroHalbHBIX YpaBHEHUN 1 HEPABEHCTB
2.6 Pemiennie TpUroHOMETpUUECKUX ypaBHEHUI
57 IIpumeHeHne ypaBHEHMIM M HEPABEHCTB K PEIICHHUIO MaTeMAaTUYECKUX 3a7ad U
' 3aJa4 U3 pa3IMUHBIX 00JacTel HAYKU M peabHON JKU3HU
3 OyHKIUH U TpapuKH
31 Oyukuus, cnocodsl 3aganus gynkuuu. I'paduk ¢pynknuu. BzaumHo obpaTHbIe
' GyHKIHIU
39 OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHMM ¢yHkumu. Hymm ¢yHkuum.

[TpoMexyTKH 3HAKOMOCTOSTHCTBA. YETHBIC U HEUETHBIE (DyHKINUU




33 CrenenHasi pyHKUUS C HAaTYpaJbHBIM M IENbIM Moka3aTteneMm. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0¥ CTETICHU
34 Tpuronomerpuueckasi OKpPYXHOCTb,  ONpEJEJICHUE TPUTOHOMETPUUYECKUX
' (byHKIHIT YUCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro ananunsa
41 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/laHuUs MOCIE0BaTeNbHOCTEH. MOHOTOHHBIE
' [IOCJIEI0BATEIbHOCTH
Apudmerndeckass U TeOMETpHUYECKas MPOTpeccuu. beckoHedHo yObIBaromas
40 reoMeTpHYecKas nporpeccusi. Cymma 0ECKOHEUHO yOBIBaroIIEH
' reoMeTpruyecKor nporpeccur. @opMyiia CIOKHBIX MPOLEHTOB. Mcronb3oBaHue
MIPOrPECCUU JJI PEUICHUS PEATIbHBIX 3a/a4 IPUKIIAJHOTO XapaKTepa
5 MHoOxecTBa U JIOTHKA
MHoxecTBO, omnepauuu Haj MHokecTBamu. Juarpammel Oinepa — Benna.
5.1 [IpuMeHeHne TEOpeTUKO-MHOKECTBEHHOIO ammapara JijIsi ONMHMCAHHS pealbHBIX
MIPOIIECCOB U SIBJICHUH, MPY PEIICHUH 3a7a4 U3 APYTUX yUYeOHBIX MPEAMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haky qenMMocTy HEIbIX YUCEe
1.2 Crenens ¢ pallMoOHAIBHBIM MOKa3aTeraeM. CBONCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuuHbie U HaTypajIbHbIE JOTapU(OMbI
2 VYpaBHEHUSs 1 HEpABEHCTBA
2.1 [IpeoGpa3oBanue BbIpaxxeHU, copepKalUX JOrapuPMbl
59 [Ipeo6pa3oBaHue BbIpaXeHUH, COAEPKAIINX CTEIIEHHU C pallMOHATBLHBIM
' MoKa3zarejeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUN. Penienne mpukiaaHbixX 3a/1a4 ¢ TOMOIIBIO
' CHUCTEMBI JINHENHBIX YPABHEHUN
2.7 CucTtemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
[IpuMeHeHue  ypaBHEHUM, CHCTEM U  HEPABEHCTB K  PEILICHUIO
2.8 MaTeMaTHYeCKUX 3aJady M 3aJad M3 pa3IUYHbIX oO0JacTell HayKu W
peanbHOM KU3HU
3 OyHKIHH U TpaduKh




Oynkius.  Ilepuonuueckne QyHxiun. IIpoMexyTKH MOHOTOHHOCTH

3.1 ¢byskuuu. MakcumMymMbl W MHHUMYMBl  GyHKImH. HawmOombmiee wu
HauMeHbIIIee 3HaYeHUEe PYHKIIUU HA TIPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenpHas u orapudmudeckas yHKIIUU, ©X CBOWCTBA U IPaPUKH
34 Hcnonws3zoBanue rpadukoB GyHKIIUN TSl peIISHUsT YPaBHEHUHN U JIMHEHHBIX
' CHCTEM
Hcnonp3oBanne rpadukoB (GYHKIMNA Ui HCCIEIOBAHUS IPOLECCOB H
35 3aBUCHUMOCTEM, KOTOpbIE BO3HUKAIOT IPU PEIIEHUU 3a4ad M3 JPYrux
y4eOHBIX MPEIMETOB U peaTbHON KUIHU
4 Havana maTemaTtnueckoro aHanusa
4.1 HenpepsiBabie hyHKITMU. MEeTOT HHTEPBAIOB JIJIs1 PEIICHHS] HEPABEHCTB
49 [IpousBomnass ¢yHkumu. [eomerpuyeckuii ©u  (QUIUUECKUH  CMBICH
' POU3BOJHOM
43 [IpousBomHbie  dneMeHTapHbIX  QyHKIUH. DOpMynsl  HaXOXKICHHUS
' MIPOU3BOIHOM CYMMBI, TIPOU3BEICHUS U YACTHOTO (PYHKIIUH
[IpumeHeHne Mpou3BOAHON K HCCIEAOBaHUIO (YHKIMI HA MOHOTOHHOCTb
4.4 1 SKcTpeMyMbl. HaxoxaeHne HamOONBIIET0O W HAWMEHBIIEro 3HAYCHUS
(GyHKIUK Ha OTpE3Ke
[IpumeHeHne MPOU3BOIHOM [UIsI HAXOXKICHHSI HAWJIYYIIEro pEIIeHUs B
4.5 MPUKJIAIHBIX 3aJla4yax, AJs ONpeAesieHUus: CKOPOCTH IMpollecca, 3aJaHHOTO
dbopmyitoit i rpadhuKoM
4.6 [TepBooOpasnas. Tabnauia nepBooOpa3HbIX
47 WnTerpan, ero reomeTpuyeckuil M (QU3MYECKUl cMbIci. Beruncienue

uHTerpana no gopmysne Hototona — Jleitbuuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa npoBepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM NPOTrPaMMbI
cpeaHero o01ero o0pa3oBaHus

Bnagenne  meromamMM  J10Ka3aTeNbCTB,  aIrOpUTMaMu
peleHus 3a1ad; ymeHue (GopMyslupoBaTh U OIEPUPOBATH
MOHATUSIMM: OIpPEAEIICHUE, aKCUOMa, TEOPEMaA, CJEACTBUE,
CBOMCTBO, IpPHU3HAK, JI0OKA3aTeIbCTBO, PABHOCHJIbHBIC
(GOpMYIHPOBKH; NPUMEHATh HMX; yMeHHE (HOpMYyITUpOBAThH
0o0paTHOE U TNPOTUBOIOJIOKHOE YTBEpPXKJEHHE, MPUBOJIUTH
IpUMEpPbl W KOHTPIPUMEpPBI,  HCIIOJIB30BaThb  METOJ
MaTEeMaTUYeCKONM MHIYKLUHM; IPOBOJUTH JOKAa3aTEIIbHbIE
paccyXJeHUs IpU PEIICHUH 3a]a4, OLEHUBATh JIOTHYECKYIO
IIPaBWIBHOCTh ~ PAcCy)KICHWM;  YMEHHE  ONEpUpOBaTh
MOHATUSIMH: MHOXECTBO, IOJMHOXKECTBO, OIEpalMu HaJ
MHO)KECTBAMHU;  YMEHHE  HCIIOJIB30BaThb  TEOPETHUKO-
MHO)KECTBEHHBIM  ammapar i ONHCaHUs  pPeaJbHBIX
IIPOLIECCOB U SIBJICHUM M IPU PELICHUM 3a7ad, B TOM YHCIE
U3 JpYrux Y4yeOHbIX MpPEIMETOB; YMEHHUE OIEepHpOBaTh
MOHATUSAMU: Tpad, CBSI3HBIM Tpad, nepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINHUCHIBaTh Ipadbl
pa3NUYHBIMM  CcIlocOOaMH;  MCIONB30BaTh TIpadsl  MpHU

pelieHnu 3a1a4




YMeHue onepupoBaTh MNOHATHSAMM: HATypalbHOE YHCIIO,
L[eJI0e YHCIIO, CTENeHb C LENbIM II0Ka3aTeleM, KOpeHb
HaTypaJbHOM  CTENEHH, CTENeHb C  PalUOHAIBHBIM
[I0OKa3aTeJIeM, CTENEHb C JEHCTBUTENIBHBIM I10Ka3aTeseM,
Jorapu@M 4ucia, CHHYC, KOCUHYC ¥ TaHI'€HC IIPOU3BOJIBHOIO
4luCclla, OCTAaTOK II0 MOAYNII0, palUOHAIBHOE YHUCIIO,
UppalMOHAILHOE YUCIIO, MHOXKECTBA HATypaJIbHBIX, LEJbIX,
panroHaIbHbIX, JIeHCTBUTENBHBIX qrcen,; yMeHue
UCIOJIb30BATh MPU3HAKK JAEIMMOCTH, HAaUMEHbIIMH OOIui
JeTUTeNb W HauMEHbIee oOliee KpaTHOE, alTrOpUTM
EBKkiMza npu pemeHuu 3a/ad; 3HaKOMCTBO C pa3iIMYHbIMU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHUS; YMEHHE BBITOJHSATH
BBIUMCIIEHUE 3HAYCHUH M NpeoOpa3oBaHUs BBIPAKEHUH €O
CTETIEHSIMH U Jorapumamu, MpeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPAXEHUH;  yMEHHE  OINEpPUPOBATh
MOHATHUSIMU: MOCJIeI0BATEIBHOCTb, apudmernyeckas
nporpeccusi, TeOMeTpUuecKass Mporpeccus, OECKOHEYHO
yObIBarol1asi FreOMeTpUUECcKas IPOrpeccHsi; yMeHHE 3aJaBaTh
[OCEeI0BaTEeNbHOCTH, B TOM  4YHMCI€ C  [OMOUIbIO
PEKypPpEHTHBIX (HOPMYH; YMEHHE ONEPUPOBATH MOHITHUSIMU:
KOMIUIEKCHOE YHCIIO, COMPsKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJYJIb M apryMEHT KOMIUIEKCHOIO 4ucia, (opma 3amucu
KOMIUIEKCHBIX qucen (reomeTpuyeckas,
TPUTOHOMETPUYECKAS u anreOpanveckas); YMETH
MIPOU3BOIUTH apu(MeTHUECKUE AEUCTBUS C KOMIUIEKCHBIMU
YHCIIAMU; MIPUBOINTH IpUMEPHI WCTIOJIH30BAHUS
KOMIUIEKCHBIX 4YHCEJ; ONEepUpOBaTh MOHATUSAMH: MaTpulla
2x2 u 3%3, ompenenuTeNlb MaTpHIbl, T'€OMETPUUYECKUI

CMBICJT OITPCACIIUTCIIA




YMeHnue  omepupoBaTb  MOHSATHSMH:  pallOHaJbHbIE,
HppalMOHATLHBIC, MOKa3aTeIbHBIE, CTEIEHHBIE,
jJorapu@MuUecKue, TPUTOHOMETPUUECKUE YpaBHEHHS U
HEpPAaBEHCTBA, WX  CHCTEMbl; yMEHHUE  OIEpPUPOBATh
MOHATHSIMH: TOXIECTBO, TOXKIECTBEHHOE IpeoOpazoBaHue,
ypaBHEHUE,  HEPaBEHCTBO, CHUCTEMa  YpPaBHEHHH U
HEPaBEHCTB, PaBHOCWJILHOCTb YpaBHEHHU, HEPaBEHCTB U
CHUCTEM; YMEHHE pelaTh ypaBHEHUS, HEpPaBEHCTBA U
CUCTEeMBl C TIOMOIIBIO Pa3IUYHBIX MPUEMOB; pelIaTh
yYpaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C IapaMeTpPOM;
MPUMEHITh YpaBHEHHUS, HEPAaBEHCTBA, MX CHCTEMbI JUIS
pelieHusT MaTeMaTH4YeCKUX 3aJad M 3aJad U3 Pa3InyHBIX

obacTeil HayKH U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMU: (QYHKLUS, UYETHOCTh
(GyHKINMK, TEPUOTUYHOCTh (DYHKIUH, OTrPaHHYEHHOCTDH
(GYHKIIUM, MOHOTOHHOCTH (DYHKIIMH, SKCTPEeMyM (YHKIIHH,
HauOolblllee W HAaWMEHbIIee 3HAueHWs (QYHKIUU Ha
IIPOMEKYTKE, HEMpepbIBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
¢byHKIMM, TepBas W BTOpas NPOM3BOMHAS (DYHKIUH,
reOMETpUUECKUil U (U3NYECKUH CMBICT MPOU3BOJHOM,
nepBooOpa3Hasi,  ONpPEACNEHHBI  WHTErpaj;  yMEHHUe
HaxXoAWTh  aCUMITOTHl  rpaduka  (YHKUHUH;  yMEHHUE
BBIUUCIIATH MTPOU3BOIHBIE CYMMBI, TIPOU3BEIEHUS, YACTHOTO
1 KOMIIO3UINH (PYHKIMH, HAaXOAUTh YpaBHEHUE KacaTelbHOM
K Tpaduky GYHKIHH, yMEHHE HAXOAWTh IPOM3BOTHBIE
3JIEMEHTAPHBIX byHKUNH]; yMeHue UCIOJIb30BATh
MPOU3BOJHYIO JUISI HCCIEeNOBaHUsA (DYHKIMA, HAXOAWUTh
HauOoJNbIINEe W HAaUMEHbIIME 3HAYeHUsS (DYHKIUM; CTPOUTH
rpaduKd  MHOTOWIEHOB C HCIIOJNB30BaHUEM  armapara
MaTeMaTHYeCKOr0 aHalIN3a; MPUMEHSTh MPOU3BOJHYIO JUIS
HAXOXKJICHHUS HAWIYUYIIET0 PEIICHHUS B MPHUKIAIHBIX, B TOM
qHcie COLMAIbHO-DKOHOMUYECKUX M (U3MUECKUX 3ajlaydax;
HaxOJWUTh TUIOMAAM W OO0BEMBI (QUTYP C TTOMOIIBIO
UHTErpajga; MOpPUBOAUTH  MPUMEPHl  MaTEeMaTUYECKOTO
MOJIETMPOBAaHUS  C  moMmolplo  JuddepeHInaTbHbIX

ypaBHEHUH




YMeHne omnepupoBaTh TOHATHSAMU: Tpaduk QyHKIINH,
oOpatHast (QYHKUMSA, KOMIO3ULUS (YHKIUHA, JTHHEHHAs
GyHKLMA, KBagpaTU4Has QyHKIMS, palMOHaIbHAs QyHKIUS,
CTereHHast (YHKIUS, TPUTOHOMETPHUUYECKUE (PYHKIHUH,
oOpaTHbIE TPUTOHOMETpUYEeCKHe (PYHKIMH, TOKa3aTeabHast U
naorapupmuueckas (QyHKIUH, yMEHHE CTPOUTH TIpaduKu
U3YYEHHBIX  (DYHKIMI,  BBINOJHATE  IpeoOpa3oBaHUs
rpadukoB (YHKIUH, UCIOIB30BATh TPAPUKU IS U3YUCHHS
IIPOLIECCOB U 3aBUCUMOCTEH, IPU PEIIEHUH 3a7a4 U3 APYIUX
y4eOHBIX TPEJAMETOB U 33/Ja4 U3 pPEaTbHON IKU3HH,
BbIpaXaThb (OpPMYyJIaMU 3aBUCHUMOCTH MEXAY BEIMYHHAMU;
WCTIOJIB30BaTh CBOWCTBA M rpaduku GyHKIMHA UIS pereHus
YpaBHEHMH, HEpaBEHCTB M 3ajad ¢ [apaMeTpamy;
n300pakaTh Ha KOOPAWHATHOW TIJIOCKOCTH MHOXECTBA

peH_ICHI/Iﬁ ypaBHCHHﬁ, HCPAaBCHCTB U UX CUCTCM

YMeHue pelath TEKCTOBBIE 3a/1a4M pa3HbIX THUIOB (B TOM
YlCclie Ha MPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHUE, padoTy,
CTOMMOCTb TOBAapOB U YCIYI, HaJOTH, 3a7ayd U3 OO0JIaCTH
yIOpaBiICHUS JIMYHBIMU U CeMEHHBIMU  (UHaHCaMM);
COCTABJIATh BBIPAKCHUS, YPAaBHCHUSA, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJYyYEHHOE
pelieHre W OLEHHMBAaTh NPaBIONOJI00HOCTh PpE3YJIbTAaTOB;
YMEHHE MOJEIMPOBaTh pEeaJbHbIE CHTyallud Ha SA3bIKE
MAaT€MaTUKH;  COCTaBIATH  BBIPAXKEHUSA,  ypPaBHEHUS,
HEpPAaBEHCTBA M HUX CHUCTEMBl II0 YCIOBHIO 3a/1ayH,
HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C HCIOIb30BAHUEM
anmapara  aiareOpbl, HHTEPIPETUPOBATH  IMOJYYEHHBIN

pe3yabTaT




VYmenue OIIEpUPOBATH HOHATHSAMHU: cpenHee
apupMeTHyecKkoe, MeAMaHa, HauOoJbIlee W HaWMEHbIIEe
3HAYEHMs, pa3Max, AUCIEPCHUs, CTaHJAPTHOE OTKIOHCHHE
YHCJIOBOTO HaOOpa; yMEHHE H3BJIEKATh, HMHTEPIPETUPOBATH
uHQOpMAIMIO,  MPEJCTaBICHHYI0 B  Tabioumax, Ha
auarpammax, rpaukax, OTpakarollyl0 CBOHCTBA peaslbHBIX
NPOLIECCOB W SIBJICHUI; TPEJCTaBIATh HH(poOpManuioo ¢
MOMOIIBI0  Ta0NUIL W JUarpamu; UCCIIE/IOBATh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCJIE C HPUMECHEHHEM
rpadUuecKux  METOZOB M  JJIEKTPOHHBIX  CPE/CTB;
rpagUyeckd HCCIENOBATh COBMECTHBIC HAONIONCHUSA C

IIOMOIIBIO JUarpaMM PacCEUBAHMS U IMHEWHON perpeccun

YMeHue onepupoBaTh MOHATHSAMHU: CIYYalHBIA OINBIT U
Clly4aifHOe COOBITHE, BEPOATHOCTH CIIYy4alHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSITHOCTh C  HUCIOJIb30BAaHUEM
rpaduyecKux METOJOB; MPUMEHATH (POPMYINBI CIOXKEHUS U
YMHOKEHUS BEPOSITHOCTEH, (OPMYITy TOIHON BEPOSTHOCTH,
dbopmyny bepuymiu, koMOuHATOpHBIE (AKThl U (POPMYIIBL;
OLICHUBATh BEPOSITHOCTH pEaJbHBIX COOBITUH; yMEHHE
ONepUpOBaThH HNOHATUSAMU: ciyyaitHas BEJIMYMHA,
pacnpe/ielieHne BEpOSITHOCTEHM, MaTeMaTHYeCKOE OXUAAHUE,
JUCTIEpCUss W CTaHAAPTHOE  OTKJIOHEHUE  CIIy4alHOHN
BEJIMYMHBI, (QYHKIUU paclpeieNeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, II0KAa3aTeIbHOIO u HOPMAaJIbHOTO
pacnpeneneHni; yYMEHHE HCIIOJIb30BaTh CBOICTBa
U3Y4YCHHBIX  PACIpeNeNeHuil  uid  peleHus — 3aj1ad;
3HAKOMCTBO C MOHSITUSIMU: 3aKOH OOJBIINX YHCEJN, METOJbI
BbIOOPOYHBIX HCCIIEOBAaHUI; YMEHUE NMPUBOIUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHAa OOJIBIIMX 4YHUCEJI B HPUPOJHBIX U
OO0IIECTBEHHBIX SBJICHUSX; YMEHHE OIIEpUpPOBaTh
MOHATUSIMHU: COYETaHHE, NMEPEeCTaHOBKA, YHUCIO COYETaHUM,
YHCII0 TIePeCcTaHOBOK; OMHOM HbIOTOHA; yMeHue NMPUMEHSTh
KOMOMHATOpHbIE (AKTBl M PACCYXKACHHS IJs pPELIeHUS
3aa4; OICHHMBAaTh BEPOSATHOCTH PEAIbHBIX COOBITHIA;
COCTaBJISITh BEPOATHOCTHYIO MOJENIb M HHTEPIPETUPOBATH

HOJ’Iy‘lCHHBIfI pe3yibTar




YMeHue onepupoBaTh MOHATUSAMHU: TOYKa, MpsMas,
MJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4, BEIUYMHA YTIa,
IUIOCKMH yroJl, JBYTpaHHbIA Yroyi, TPEXTPAHHBIA Yro,
CKpEIIMBAIOIIHUECS npsiMbIe, napajuieIbHOCTh u
MEPIEeHIUKYISAPHOCTD MPSMBIX U IUIOCKOCTEH, Yroll MEXIy
MPSIMBIMH, YTOJ MEXIY IPSIMOM U IJIOCKOCTBIO, YTOJl MEXKY
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKH JIO IIJIOCKOCTH,
paccTosiHue  MEXIYy  HOPSIMBIMH, PACCTOSHHUE  MEXIY
IJIOCKOCTSIMU; YMEHHUE MCIIONIb30BaTh MPHU PELICHUU 3aaady
W3y4YCHHbIE (DaKTBl U TEOPEMBbl IUIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXAIOIIETO MHUPA;
CTPOUTH  MaTeMaTHYECKWE  MOJEIHM C  IOMOIIBIO
reOMETPUUYECKUX TOHATUN U BEJIIUYUH, PEIIaTh CBSA3aHHBIC C

HUMHU NPAKTHYCCKUC 3aaa9U
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YMeHue onepupoBaTh NOHATHAMU: TUIOMAIAL (GUTYPBI, 00BEM
¢burypsl, MHOTOTPAaHHUK, TPAaBUIbHBIH MHOTOTPAHHUK,
CEYCHHE MHOTOTpaHHMKA, KyO, mapajuiejenure]], MnpusMa,
nupamuaa, GuUrypa ¥ HOBEPXHOCTh BpAILEHUS, LUIHUHJD,
KOHyC, 1mmap, cdepa, Twmomaab chepbl, IIIOMIAIb
MOBEPXHOCTH MUPAMHIbI, MPU3MBI, KOHYyCa, LMIUHAPA,
00béM  KyOa, IPSIMOYTOJIBHOTO  MapajuiesenuIea,
NUpaMUJbI, TPU3MBI, LIWIMHIpa, KOHYyCa, 1apa, pa3BépTka
MOBEPXHOCTHU, CEUEHUs KOHYCa M IWIMHAPA, MapauieIbHbIe
OCM WJIM OCHOBAHUIO, CEUYEHHUE Il1apa, IIJIOCKOCTh,
Kacaromasics cdepbl, HWINHAPA, KOHYCa; YMEHHE CTPOUTh
CeueHHWE MHOTOIpaHHUKA, HM300pakaTb MHOTOTPAHHUKH,
(Gburypel U TOBEPXHOCTH BpAIllEHUS, WX CEUYCHHS, B TOM
YUCle C TOMONIbIO 3JEKTPOHHBIX CpPEICTB;, YMEHHUE
MIPUMEHSATD CBOICTBa T€OMETPUUECKHUX ¢uryp,
CaMOCTOSITENILHO (POPMYTUPOBATH OIMpPEACTICHHUS U3ydaeMbIX
(¢uryp, BBIIBUTATH THUIOTE3bI O CBOMCTBAX W TMPHU3HAKAX
reoMeTpuueckux (uryp, oOOCHOBBIBATH WU OMPOBEPraTh
WX; YyMEHHE TMPOBOAWTH Kiaccudukanuo ¢Guryp 1o
pa3IMYHBIM  TpPU3HAKaM,  BBIIONHATH  HEOOXOAMMBIE

AOMOJHUTECIIBHBIC ITIOCTPOCHUA
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YMeHHne ~— OonmepupoBaTh  IMOHSTHUSMHU:  JIBKCHHE B
MPOCTPAHCTBE, MapaUIC/IbHBIA TEPEHOC, CHUMMETPHUS Ha
IUIOCKOCTH W B TIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue
moo6wsi, mogo0HbIe (GUTYPHI; YMEHHE pAacCIIO3HABATH PABHBIE
U 1o00HBIe (UTYpHI, B TOM YHCJIE B MPHPOJIE, UCKYCCTBE,
APXUTEKTypE; HCIIOJIIB30BATh TEOMETPUUYCCKUE OTHOIICHUS
MIPHU PEIICHUH 3a]1a4; HaXOJUTh F€OMETPUYCCKUE BEITMYMHBI
(nmuHA, yroji, Iuiomaas, oO0BEM) TpHU pelIeHHH 3aaad U3
JIPYruX y4eOHBIX TPEAMETOB U U3 peallbHOW JKU3HU; YMEHUE
BBIUUCIIATh TEOMETPUYCCKHE BEIMYMHBI ([UIMHA, YTrOJ,
WIomaab, OO0BEM, IUIOMIAAh MOBEPXHOCTH), HCIIOJIB3YS
M3Y4YCHHBIE ()OPMYJIBI M METOIbI, B TOM YHCIIC: ILIONIA]Th
MOBEPXHOCTH THPAMUbI, TPU3MBL, KOHYCa, LWJIMHJPA,
wiomaas  cepel;  00bEM  Kyda,  IPSIMOYrOJIHHOTO
napauiesienurea, MUpaMuIbl, TPU3MbI, HWIMHAPA, KOHYCA,

mapa; yMCHHE HaXOJIUTh OTHOIICHUE OOBEMOB IMOMTOOHBIX

¢uryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpAuHaT, BECKTOP, KOOpAWHATBI TOYKH, KOOPAWHATHI
BEKTOpa, CYyMMa BEKTOPOB, ITPOU3BEICHHE BEKTOpA HA YHCIIO,
pasiioKeHne BEKTopa 1o 0a3ucy, CKaIsipHOE MPOU3BEACHUE,
BEKTOPHOE TIPOM3BEICHUE, YOIl MY BEKTOPaMHU; YMECHHUE
HUCITOJIB30BAThH BeKTOpHBII\/'I n KOOpI[I/IHaTHI)II\/JI MeTod JIst
peIlieHHs] TEOMETPHUYESCKUX 3a/1ad U 3a7ad JIPYTUX y4eOHBIX

MIpEAMETOB
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YMeHue BbIOUpaTh MOAXOIANIANA METOJ JJIS PEIICHHS
3a7a4¥; MTOHUMAHHUE 3HAYMMOCTH MAaTeMaTUKU B HU3Y4YECHUU
MPUPOJIHBIX U OOIIECTBEHHBIX TMPOIECCOB M SIBICHUU;
YMEHHE PACIO3HABATh MPOSBJICHUE 3aKOHOB MAaTEMaTUKH B
HWCKYCCTBE, YMEHUE MPUBOJIUTH MPUMEPHl MAaTEMAaTHUYECKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1 Yucna v BBIYUCICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HENIbIX YHCEel

12 Panmonaneupie ymucia. OOBIKHOBEHHBIC W JIECATUYHBIEC TPOOH, IMPOLICHTHI,
' OecKOHEYHBIE IEPUOANYECKHE JPOOH

13 Apudmerndeckuii  KOpeHb ~ HaTypajdbHOW  crtenmeHu.  JleWictBua ¢
. apuQMeTUIECKUMHU KOPHSIMH HAaTypalbHON CTETIEHH

14 Crenenb ¢ menbiM nokaszareneM. CTemeHb C palMoOHATbHBIM IOKa3aTelIeM.
. CaoiicTBa cTeneHN

L5 CuHyC, KOCHHYC U TaHT€HC YHMCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudwm gucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU()MBI

JeiictButensubie yncna. Apudmernyeckue ornepanuu ¢ ASHCTBUTEIbHBIMU
1.7 yrucnamu. [IpuGmkEéHHble BBIYMCICHUS, TIPAaBUIAa OKPYIJICHUS, MPUKUAKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommiekcHbie uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 L{enbie 1 IpOOHO-paIOHATBHBIE YPABHEHUS

22 HppanuoHanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHs

24 [TokazarenbHbIE U TOTapUPMUUIECKHE YPaBHEHUS

2.5 [{enbie 1 1poOHO-palOHATbHBIE HEPABEHCTBA

2.6 HppaunroHaibHble HEPABEHCTBA

2.7 [TokazarenbHbIE U TOTapHPMUIECKHE HEPABECHCTBA

2.8 Tpuronomerprdeckue HEpaBEHCTBA
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CucreMbl ¥ COBOKYITHOCTH YPAaBHEHU U HEPABEHCTB

2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
2.11 Martpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpHULlbl
3 DyHKINUH U TpaPUKH
OyHknus, crnocodbl 3amaHus  (Gyaknuu. [paduk  GyHkiuu. BzaumuHO
3.1 oOparHble (QyHKuuu. Y&érHble M HeuéTHble ¢GyHKUMU. Ilepuoauueckue
byHKIIUN
OO6nacte onpeeneHuss ¥ MHOXKeCTBO 3HaueHuil ¢yHkuumu. Hymu ¢ynkuumm.
39 [IpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH ()YHKIIMH.
Maxkcumymbl 1 MUHUMYMBI GyHKIMU. Hanbonblee 1 HauMeHblllee 3HaYeHUE
(GYHKLNU Ha IPOMEKYTKE
33 CrenenHas (yHKIUS ¢ HATYpaJbHBIM M LIEJBbIM NOKa3areneMm. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpauK KOpHS n-0i CTENEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
16 Touku paspeiBa. Acumnrorsl rpaduxoB QyHkiuil. CpoiicTBa (QyHKUUH,
HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATEILHOCTEH
3.8 Apudmernueckass M reoMerpuueckas mporpeccun. Dopmysna CIO0XKHBIX
IIPOLIEHTOB
4 Hauana matemaTndeckoro aHaamsa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX (YHKIIUIMA
[TpuMeHeHHe MPOU3BOJHON K HCCIIEAOBAaHUIO (PYHKUIMI HA MOHOTOHHOCTH M
4.2 KCTpeMyMbl. Haxoxnenue HauOONBIIET0O M HAMMEHBIIETO 3HAUYEHUS
(GYHKIIMHM Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoXecTBa U JIOTHKA
5.1 MHoecTBO, oniepaliuu HaJl MHOKecTBaMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA




6.1

OmnmncarenbHas CTaTUCTHKA

6.2 BepostHoCTh
6.3 Kombunaropuka
7 I'eomeTpus
7.1 Purypsl Ha MIOCKOCTH
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 KoopauHaTsl 1 BEKTOpHI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

*MaremMatuka: anredpa U Hayajia MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHUSL.
AnrebOpa u Hadana MaTeMaTtudeckoro ananu3sa, 10 kimacc/ Hukomsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o01ecTBo
«3marensctBo «lIpocBemienre»

*MaremMatuka: anredpa u Hayajaa MaTeMaTH4YeCKOro aHaliu3a, FTeOMETPHSL.
Anre0Opa u Havasa MaTeMaTuyeckoro ananusa, 11 kmacc/ Hukonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o0I11ecTBO
«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

* AnreOpa 1 Hadajla MaTEMaTUYECKOTo aHanu3a. Junaktuaeckue matepuaisl. 10
kiacc. MLK. Tloranos, A.B. llleBkun, Mocksa "[Ipocsemenue"

* AnreOpa ¥ Hadyayia MaTeMaTHYeCcKoro aHaiau3a. J(umaktudeckue maTepuaisl. 11
kiacc. M.K. Tloranos, A.B. llleBkuH, Mocksa "[Ipocsemienue"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

*https://ege.sdamgia.ru/course - MPUCYTCTBYIOT BCE MPEIAMETHI IITKOJIBLHON
IpOrpaMMmBbl 7151 TOATOTOBKU K OI'D u EI'O;
*https://www.xn--d 1 abkefqipOa2f.xn--plai/ - Eaunslii ypok.pd - odpunmanbHbIi
CalT, OHJIANH-TUIOMIA/IKA ISl IPOBEJACHUS MEPOIIPUATHI 1 peaTu3alliu IPOCKTOB

B c(hepe oOpazoBanus;



*https://www.mathway.com/ru/Graph - cailiT, npegHa3HaAYECHHBIN JJI51
MOCTpOoeHUs TpaduKoB, rpadUUECKUil KaabKyJISITOP;

*https://infourok.ru/ - o6pa3oBaTenpHas oHJalH-11KoJ1a «THPOYpOK»,
OubIMoTEeKa BUICOYPOKOB, KOHCIIEKTOB, TECTOB, TPEHAKEPOB, BUICOJICKITUH;
*http://fcior.edu.ru Lludpossie o6pazoBarenbHbIe pecypchl ¢ caiita IIIOP
K yueOHUKY «Anredpa u Hauajga MaTeMaTH4ecKoro aHanusa, 10 kimacey
*https://math100.ru/ 6ubimoTeka TecToB, TpeHAXKEPOB i moAroToBku EI'D;
*https://edu.skysmart.ru/teacher/homework/ratomulubu - Poccutickas

aNeKTpoHHas mKoJa «Skysmart Kiraccy- MmoHbIi MIKOIBHBIN KypC YPOK
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