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HOACHHUTEJBHAA 3AIIMCKA



VY4eOHblii Kypc «Anredpa W Hayalla MaTeMaTHYE€CKOTO aHAJIN3a» SBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TIPOTpaMMe CpeaHero oOmiero obpa3oBaHws,
MMOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (hopmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOy4aroluecs OBJIaJIeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

VYyebHblli Kypc anreOpsl M Havyall MaTeMaTHUYECKOro0 aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIi YCICIIHOTO OBJAJCHHUS 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYEeCKOTO aHaju3a pa3BHBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKIACHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIeHNE W KOHKpETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OPMUPYET
KpPEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xoxe m3ydyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHanM3a» OOydYarolIuecs: MOJIY4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITETILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpIpETAllUh  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENbHBIM BOCIHUTATEIHLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHHMS, TaKk M dYepe3 crneuuduky ydeOHOM
JIEATCIIbHOCTH, TpeOyroued MNpOAOIKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe MW HadajlaM MaTEeMaTHYECKOTO
aHaIK3a JIeKUT JAEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnreOpa M Hayajga MaTeMaTH4YE€CKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COAECPKATEIBHO-METOAUYECKHE TUHUMU: «YHucna
U BhIUUCIEeHU», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YecKoro aHanuza», «MHo)kecTBa U JIorMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCd Ha MPOTSDKEHUM JBYX JIET



oOy4eHHs Ha YpPOBHE CpEIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3zaenaMu. J[aHHBIHI
yu4eOHBIA KypC SIBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIbKY OOBEIUHSET B cebe
cofiepKaHWe HECKOJIbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpPHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJeN0BaTeNIbHO (popMupyeTcs u
COBEPILICHCTBYETCS yYMEHHE CTPOUTh MAaTEeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MOJy4YeHHbIE PH U3YYeHUU Yy4eOHOTo Kypca, JJIs
peIIeHs] CAMOCTOATENBHO C(HOPMYTUPOBAHHON MaTeMaTUYECKOM 3a/1au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOIMYecKass JUHUS «UKcia W BBIYMCICHUS) 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAemnsieTcss (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMINX B CEOSI MCIOIB30BAHUE Pa3IMUHBIX
dbopM 3amucu 4Ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCsI MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M ONepaluu: JeJICHHE Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCeN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJB3YEeMbIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUs Pa3iMyuHbIX 33134
bopMupyeTcsi IpeCTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK HaykH U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMMmbl TMpenycMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pesynbrate OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoOHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepKaimx mnapamerpel. [lodydeHHbIEe yMEHHsSI HIMPOKO HCHOJB3YIOTCS MpH
UCCIIEIOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHUE HanOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DYHKIINH.



Jannast copep:karenbHasi JIMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1Mo  (opmynam, mpeoOpa3oBaHus  PALUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKE BBIPAKECHUU,
COJEpIKaIlMX CTENEHU U JiorapupMbl. bnaronaps u3ydeHHIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIEE  pa3BUTHUE  AJITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (OpMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJIE PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIrJAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYeckass JHHUS «DYyHKIIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHHUS MaTepuaia. M3ydeHue CTelneHHOH,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MATEMaTHYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
ynensieTcs: (popMHpPOBAaHUIO YMEHHUS BbIpa)kaThb (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IUYHBIMA BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. MaTtepuan 3TOi colepKaTeIbHOW JTMHUU HalICJICH Ha Pa3BUTUE YMEHUUN
Y HABBIKOB, ITO3BOJISIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXKIy BEIMYMHAMU B
paznuyHoi dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILECTBEHHO PAaCIIMPUTh KPYrI KaK MAaT€MaTHYECKHMX, TaK W MPUKJIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHUA, BBIYUCIATH MUIOMAanun (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTEeMaTHYECKUX MOJEIEH pealbHbIX CHTyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUU pPAClO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydarouiuecs: y3HaT O
BBIJAIOLIMXCSL pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.



CopeprkaTenbHO-MEeTOANYeCcKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTeMAaTHKHU
U TIpe[yiaraloT HambOosee YHUBEPCATBHBIA S3BIK, OOBECTUHSIONMN BCE DPa3Iaeiibl
MaTeMaTHKd © € TPWIOKCHUH, OHM CBS3BIBAIOT pa3HbIe MaTEeMaTHUECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH U HCIIOJIb30BaTh €r0 JJI BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaTEeMaTUKA KaK HayKd CIeJyeT TpU3HAThH
CBOMCTBEHHYIO €H CTPOTOCTh OOOCHOBAaHHMIA U CJICJIOBAaHUE ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIETEH peabHBIX
CUTYyallui, WCCICAOBAHMS H3TUX MOJIeNIeH C TMOMOINIBIO afmapara airedpbl u
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCITONB3YETCs I perieHus MPUKIaIHBIX 3amad. [Ipu
pElIEHUN  peabHbIX  NPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIeMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUS BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHaTTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble Tnepuoanueckue apoou. IIpuMmeHeHue npoOeil U IPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaTbHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCIICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenb ¢ wmensiM  nokazareneM. buHom HeroTtona. Hcnonp3oBaHue
noAXOsAIEH (OPMBI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHMS M ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIO4JIEeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunuentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUH. OcHOBHBIC METO/IbI percHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro reoMEeTPUYECKUU CMBICI U
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 MaTPHUIL U OIIPEIETUTENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus GyHKIUU. B3aumHO o00paTHbBle (QYHKIHH.
Kommnosumms yukiuii. I'paduk  QyHkuu. DineMmeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHBIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U1 MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypaJIbHBIM U 1€JbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

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

@DOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON MHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaTEMAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHno yobiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOrpeCCrr. JINHENHBIN U SKCIOHEHIMAIBHBINA POCT. Uuncio e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcnonb30BaHWE TMPOTPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHble (GyHKIIMM W WX CBOMCTBA. 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
buznyecKuilt CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. Anredpandeckass M TpUTOHOMETpuYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna Myaspa. Kopau n-oi cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHS] (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa M COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PEILIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, 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 mMeTonbl pelieHUs YpaBHEHHM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIN3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYYIIEro peuieHus B
IPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoX1eHNs TepBOOOPA3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleitOuua.

[Ipumenenue wHTErpajga s HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHInaTIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00yUJaOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a7a4, PEUICHUI, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryispHas (uU3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
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 OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KaK CpEJICTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(ukaimu,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJ1aTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMble U OT NPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh Crnoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee MOAXOASAIMHMK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (pOpMHpOBaTH TMIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTAMM, SBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpoOLlEcCa, a TakKe BBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
eI MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH IOJYYEHHBIN PE3yJIbTAT;

B X0/ie 00CYXXJIeHUs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABISATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYAaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOACTBO IMO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTALUU U OCOOEHHOCTEN ayJUTOpPHUH.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JeSATEILHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBIMIOJHATH CBOK 4YacTh palbOThl U
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy obOydyenus B 10 kiacce oOy4aromuics TOJYYUT CIEIYIOUTHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIpOOM W TPOLIEHTHI ISl PEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBRIUMCIICHUS, TIPABUJIA OKPYTICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



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

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUA KOPEHb HATYpajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOJIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, JACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YHUCIIOBOIO apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJCTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOO/IHO OMNEpPUPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMA KO3(UIMEeHTaMU, KOPHH MHOTOWIECHA, MPUMEHATH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

cBOOOIHO ONEpUpOBaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 sl BBIYMCIEHUS €ro 3HAYEHUS,
OPUMEHATh ONPEAEAUTENI JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEAEIIHUTEIEH,
MHTEPHPETUPOBATH NOJYUYECHHBIA PE3YINIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [JIsi TNpeoOpa3oBaHMS
BBIPAKEHUN;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHANbHBIE, MOKAa3aTEeIbHbIE U
Jorapu(pMHUyUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIBHBIX
NEPEXOJ0B HJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMS, HEPABEHCTBA I10 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpauKoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUN QPYHKUNHU, HYIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKUIHUH, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIUM Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajlbHbIM U LIEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUSIMU: MOKa3aTelbHas M JorapupmMuyueckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUYECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA JJI1  UCCJIEAOBAHMS IPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKkasi mporpeccus, IMHEHHbIA 1
HKCMOHEHLUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: MTOCIETOBATEIIBHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINHA, aCUMIOTOTHI rpaduka QyHKINHY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IMPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  MOHATHUSMHU: MHOXKECTBO, ONEpaldyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4eOHBIX PEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEACICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK naTypasibHBIX uMcen sl peleHus 3a1ay, NIPUMEHSTh
anroput™ EBKknupa;

CcBOOOZIHO OMEpUpPOBAaTh MOHATHEM OCTaTka IO MOIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIA B PA3JIMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOM (hopMe, BBITIONHATH apu(METHIECKHE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUIEHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

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

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPapuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU JIBYX (hYHKIIHIA,

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

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOrO (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIIEMEHTApHbIX (YHKUMH M BBIYUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunuecTBO 4acos
Ne HaunmeHoBaHMe pa3ie/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTposabHubie
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
MHOXeCTBO NE€HCTBUTEIbHBIX YHCEII. Bt OP L ool
Mmuorounensl. PanmonanbHbie ypaBHEHUS 1 HH_OTeKa LOP http://school- )
U HePaBEHCTEA. CHCTEMAL THHORHEX 24 1 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
p . ) ysclid=lmlo84bl5125284292
ypaBHEHUU
DyuKian u rpaduin. CTencHnas BI/I6JII/I.OTeKa IIOP http://school- .
o 12 1 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
YHKIIUS C LEJIBIM [T0Ka3aTelIeM ysclid=Imlo84bl5125284292
Apudmerndeckuii KOpeHb N-0l CTEIIEHHU. BH6HH.OTeKa HOP htp://school- ,
" 15 1 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
PPALHOHAILHBIC YPABHCHHA ysclid=Imlo84b15125284292
TMokasaTesbHas dyHKIIA, Bn6ng0TeKa IIOP http://school- .
loKa3ATeEHEL ABHCHIS 10 1 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
OKAATCIILHLIC ypaBHe ysclid=lmlo84bl5125284292
Torapudmiaeckas yHKIHA. BI/I6J‘II/I'0TCKa IIOP http://school- |
Jorapndmiaeci ABHEHIS 18 1 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
orap COKUE ypaBHe ysclid=lmlo84bl5125284292
TpuUroHOMETpUYECKUE BBIPAKCHUS U BH6HH_0TeKa LOP http://school _
22 1 collection.edu.ru/catalog/rubr/?subject%5SB0%5D=17
YPaBHCHHUA ysclid=Imlo84b15125284292
ITocnenoBaTeabHOCTH U IPOIPECCHH 10 1 PO, A-knace, yun.Py
bubmuorexa L{OP http://school-
HenpepoiBuble pynkuuu. [Iponssognas 20 1 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17

ysclid=Imlo84bl5125284292
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[TPOT'PAMME
11 KJIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
KonTpoabHubie
n/n MPOrpaMMmbl Bcero o0pa3oBaTejibHbIE PeCypchbl
padoThbI
VicerenoBanue (yHKIHIE ¢ MOMOIIEIO BI/I6JII/I.0TeKa IHOP http://school- .
DOMABONHO 22 1 collection.edu.ru/catalog/rubr/?subject%5B0%S5SD=17
pousEOL ysclid=Imlo84bl5125284292
bubmuoteka LIOP http://school-
[TepBoOOpa3Hast U HHTETpAI 12 1 collection.edu.ru/catalog/rubr/?subject%5B0%S5D=17
ysclid=Imlo84bl15125284292
I'paduku TpuroHOMETPUIECKUX
¢ynkuunii. Tpuronomerpuueckue 14 1 POIII, A-Knacce, yun.Py
HEpaBEHCTBA
WpparmonanpHble, TOKa3aTeNbHbBIE U BH6HH,OTeKa TOP http://school- _
forapUGMIECKHe HepaBeHCTBa 24 1 collection.edu.ru/catalog/rubr/?subject%5B0%S5SD=17
orap BUIKHE Hepaneie ysclid=Imlo84bl5125284292
KommiekcHbie uncna 10 1
Harypasibnble u niesnsle yncia 10 1
CucreMbl pallMOHAIIBHBIX, bubnuoreka L{OP http://school-
VppaLMOHAJIBHBIX ITOKA3aTEIbHBIX U 12 1 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
norapu(MHUUECKUX YpaBHEHUN ysclid=Imlo84bl5125284292
bubmuorexa L{OP http://school-
3amaun ¢ mapameTpaMu 16 1 collection.edu.ru/catalog/rubr/?subject%5SB0%5D=17
ysclid=Imlo84bl15125284292
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cUCTeEMaTHU3al U 3HaAaHUN
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I[TPOT'PAMME
HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHuTpoJbHbIe
padoTbI

MHo03k€eCcTBO, ONnepaluy HaJl MHOKECTBAMH U UX CBOMCTBA

Huarpammsl Ditnepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O aIlrnapara 4jid peucHuA 3aaa4d

PanmonansHbie uncna. OOBIKHOBEHHBIC M IECATHYHBIE IPOOH, MTPOIICHTHI, OECKOHEYHBIC
MIEPUOTUYECKHE TPOOH

Panmonaneueie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, IPOIICHTHI, OECKOHEYHBIE
MEPUOIUUECKHE TPOOH

[Tpumenenue Apobeli U MPOIEHTOB AJIs PEIICHUS MPUKIIATHBIX 33124

[Tpumenenue Apobeli U MPOIEHTOB I PEIICHUs MPUKIIATHBIX 3a/1a4

HelictBuTenbHbIC Yncia. PalimoHanbHbIE U MppalMOHAJIbHbBIC YUCa

ApI/I(l)MeTI/I‘IeCKI/IC onepannu € JIECTBUTEIbHBIMHU YHCIaMHU

— O o0 N O

Mopynp JEMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA

[MpubnuxEHHbIC BEIYUCIICHNUS, TTPABHUIIA OKPYTICHUS, MPUKUIKA U OLIEHKA pe3yabTaTa
BBIYHUCIIEHUN

O S i Y

12
13

OcHOBHBIE METO/IbI PEILIEHNUs LENbIX U APOOHO-PAMOHAIBHBIX YPaBHEHUI U HEPABEHCTB

OcHOBHBIC MCTOJbI pCIICHUA LCIIbIX U I[pO6HO—paI_II/IOHaJ'ILHLIX ypaBHCHI/II\/'I " HCPABCHCTB

14

OcHOBHBIE METO/IbI PEIIEHNUs LENbIX U APOOHO-PAlMOHAIBHBIX YPaBHEHUI U HEPABEHCTB




MHOro4j1eHEI OT OHHOﬁ HCpCMeHHOﬁ. ,Z[GJ'ICHI/IG MHOI'oO4JI€Ha Ha MHOT'OYJICH C OCTaTKOM.

15 Teopema bezy !

16 MHuorowiensl ¢ 1ienpiMu kodddurmentamu. Teopema Buera 1

17 Pewenne cucreM IMHENHBIX YPaBHEHUH 1

18 Pemienue cucrtem JIMHEHHBIX YpaBHEHUM 1

19 Martpuua cuctemsl IMHEWHBIX ypaBHEeHUH. OnpenenuTesb MaTpULbl 2X2, €ro reOMETPUUECKUM |
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €I0 3HAYCHUS

20 Onpenenurenb MaTpULbl 2X2, €ro TeOMETPUUECKUI CMBICIT U CBOWCTBA; BBIYMCICHHUE €T0 |
3HaYeHUs

21 [IpuMeHeHue onpenennuTens A peLIeHUsl CUCTEMBbI JINHEWHBIX YPaBHEHHUU 1

22 Pemenne npukitagHpIxX 3a/1a4 ¢ HOMOLIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUIN 1

23 Pemienne npukiiagHpIxX 3a/1a4 ¢ HOMOUIBIO CUCTEMbI TMHEHHBIX YPaBHEHUI 1

24 KonTtponbHast padora: "PannonanbHble ypaBHEHHS U HepaBeHCTBA. CHCTEMbI TMHEWHBIX |
ypaBHEHUI"

25 OyHK1M, criocoObl 3a1anus GyHkuu. B3anMuo oOpatHelie pynkuuu. Kommnosunus GyHkimii 1

26 I'paduk pynkuun. dnemenrapHblie npeodpazoBanus rpadukoB GyHKIUN 1

7 OO6nacTp onpeneneHuss 1 MHOKeCTBO 3HaueHui Gpynkuuu. Hymm dynkiun. IlpomexyTku 3Hak |
IIOCTOSTHCTBA

)% UYérnble u Heu€THbIE PyHKIMU. [leproanueckue pynkiuu. [IpomexyTku MOHOTOHHOCTH |
byHKIIUN

29 MakcuMmyMbl 1 MUHUMYMBI QyHKIMH. Hanbombiliee 1 HauMeHblee 3HaueHue (pyHKIMN Ha |
IPOMEXKYTKE

30 JluneliHas1, KBaJpaTU4Hasl U IPOOHO-TUHEWHAs PYHKIUU 1

31 DNIeMEHTapHOE HCCIIeI0OBaHUE U ITOCTPOEHHE IpaUKOB ITUX (PYHKIUN 1

32 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPaUKOB ATUX (PYHKITHIA 1

33 Crenesns ¢ nensiM nokaszareneM. buaom Herorona 1

34 Crenens ¢ nenslM nokasareneMm. buaom Herotona 1




35 CreneHHas (yHKIHS C HATYPAJIBbHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u rpadux 1
36 Kontponpnas padora: "Crenennas pynkuus. E€ cBoiictBa u rpaduk” 1
37 Apudmerndeckuii KOpeHb HATYpaIbHOW CTETICHH B €T0 CBOMCTBA 1
38 Apudmerndeckuii KOpeHb HATYpaIbHOUW CTETICHH B €T0 CBOMCTBA 1
39 [Ipeobpa3oBaHust YUCIIOBBIX BBIPAXKEHUM, COIEPIKALIUX CTENIEHU U KOPHU 1
40 [IpeoOpa3zoBaHus YUCIOBBIX BHIPAKCHHUH, COJEPIKAIINX CTEIICHU U KOPHHU 1
41 [Ipeobpa3oBaHust YUCIIOBBIX BBIPAXKEHUM, COIEPIKALIUX CTENIEHU U KOPHU 1
42 Hppauronanbubie ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHS UPPALMOHAIBHBIX YPABHEHUI 1
43 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIBLHBIX YPABHEHUM 1
44 Hppauronanbubie ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHS UPPALMOHAIBHBIX YPABHEHUI 1
45 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUHN 1
46 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUU UPPALUOHATIBHBIX YPaBHEHUI 1
47 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUN 1
48 PaBHOCHIIBHBIE ITEPEXO/IbI B PELIEHUU UPPALUOHAIBHBIX YPAaBHEHUI 1
49 CaolicTBa U rpauK KOpHSI n-Oi CTENEeHH Kak (QyHKIMH 0OpaTHOM CTENEHH C HaTypaJIbHbIM |
IIOKa3aTesieM
50 CaolicTBa U rpauK KOpHsI n-0i CTENEeHH KaK (QyHKIIMN OOpAaTHOM CTENEHHU C HaTypalbHbIM |
MoKazaresiem
51 KonrtponsHas pabora: "CBoiicTBa u rpaduk KopHs n-oii crenenu. MppannoHanbHble |
ypaBHeHHUA"
52 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENIEM U €€ CBOWCTBA 1
54 CTeneHb C pallMOHAIBHBIM MTOKAa3aTeNIeM U €€ CBOMCTBA 1
55 [ToxazarenbHast pyHKLINA, €€ CBOWCTBA U rpaduK 1
56 Hcnonp3oBanue rpaduka QyHKIMY Ui PELICHUs] YPaBHEHUH 1
57 Hcnonp3oBanue rpaduka GyHKIUHU A peLICHUS] ypaBHEHHM 1




58

IToxazaTennHBIE YpaBHCHHUA. OCHOBHBIE MCTOJBbI pCHICHUSA ITOKa3aTCIbHBIX ypaBHCHHI;'I

1
59 [Toka3arenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PELIECHUS I0KA3aTEIbHBIX YPaBHEHUN 1
60 [TokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/Ibl PEIICHUS MOKA3aTEIbHBIX YPABHEHUM 1
61 Kontpoinbnas padora: "[lokazarensHas ¢pynkuus. [lokazarensHbie ypaBHeHHS" 1
62 Jlorapudwm yucna. CBoiicTBa orapugma 1
63 Jlorapudm uucna. CoiicTBa jgorapudma 1
64 Jlorapudwm yucna. CBoiicTBa orapugma 1
65 JecsaTuunble U HATypallbHbIE TOTapU(pMBI 1
66 JlecaTHYHBIE U HATYpAJIbHBIC JTOTapH (MBI 1
67 [IpeoOpazoBaHue BbIpaKEeHHI, cCoepKaluX Jorapudmol 1
68 [IpeoOpa3oBanue BEIpaXEHUH, COICPIKAMUX JTorapu(GMbI 1
69 [IpeoOpazoBaHue BbIpaKEeHHI, cCoepKaluX Jorapudmol 1
70 Jlorapudmmueckas QpyHKIus, €€ CBOHCTBA U Tpaduk 1
71 Jlorapudmuueckas GyHKIMsA, €€ CBOHCTBA U rpaduK 1
72 Wcnonb3oBanue rpaduka QyHKUINU 11 pellIeHUs] ypaBHEHUN 1
73 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHHH 1
74 Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/BI pelIeHUs JIorapu(MUUECKUX YpaBHEHHH 1
75 Jlorapudmuueckre ypaBHeHUs1. OCHOBHbBIE METO/IbI PELIEHUS IOTapU(PMUUECKUX ypaBHEHUIN 1
76 Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/BI pelIeHUs JIorapu(MUUECKUX YpaBHEHHH 1
77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLIEHUH JIOTAPU(PMUUECKUX YpaBHEHUN 1
78 PaBHOCHIIBHBIE TTEPEXO0/Ibl B pEIIEHUH JIOTapu(PMUUECKUX YpaBHEHUN 1
79 KonTponbhas pabota: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmuueckre ypapHeHus" 1
80 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YMCIIOBOTO apryMEHTa 1
81 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YUCIIOBOIO apryMEHTa 1
82 ApKcUHYC, apKKOCUHYC ¥ apKTaHI€HC YMCJIOBOTO apryMEHTa 1
83 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YUCIOBOTO apryMeHTa 1




Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEICICHUE TPUTOHOMETPUUYECKUX (PYHKIIUNA YHCIOBOTO

84 1
aprymeHra
25 Tpuronomerpuyeckas OKpyKHOCTb, OIPEEICHUE TPUTOHOMETPUYECKUX (PYHKIUI YHUCIOBOrO |
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
90 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1
91 [TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
92 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1
93 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN 1
94 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1
95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1
96 Pemenune TpUroHoMeTpUUECKUX ypaBHEHU I 1
97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
98 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1
99 Pemenne TpuroHoMeTpruUeCcKUX ypaBHEHUN 1
100 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1
101 KonTponabnas pabora: "TpuroHoMerpruueckre BbIpaXeHHs] U TPUTOHOMETPUUECKHE |
ypaBHeHHUA"
102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHNS MOCIEI0BAaTENbHOCTEH. MeTo/] MaTeMaTu4ecKoi :
WHTYKITH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIE0BATENILHOCTH. McTOpHs aHann3a 6ECKOHEUHO MaJIbIX 1
104 Apudmerndeckast mporpeccus 1
105 I'eomeTrpuueckas nporpeccust 1




106 beckonedHo yObIBarOIIasi TeOMETPUYECKast TPOTPECCHUs 1
107 CymMma 6eckoHEeuHO yOBIBarOIIEH reOMeTPpUIECKON MPOrPecCHH 1
108 JIuHEeHbIN 1 SKCIOHEHIMANbHBINA pocT. Yucino e. @opmysia CIokKHBIX MPOLIEHTOB 1
109 JIuHelHbIN ¥ 3KCIOHEHIMAIBHBIA pocT. Yncio e. Dopmysa CIOXKHBIX MPOLIEHTOB 1
110 Hcnosb30BaHue mporpeccuu AJisl pelieHUs] peaibHbIX 3a/1a4 MPUKIAJHOTO XapakTepa 1
111 Kontpoinbnas padota: "[locnenoBarenbHOCTH U Iporpeccun’” 1
112 HenpeprsiBHbIC QYHKIINU U UX CBOICTBA 1
113 Touka pa3pbiBa. ACUMITOTHI TpaduKoB QyHKIIUH 1
114 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3Ke 1
115 CaotiicTBa (h)YHKIMI HEPEPHIBHBIX HA OTPE3Ke 1
116 Meroa MHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB 1
117 MeTto 1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB 1
119 [IpumeHeHue CBOMCTB HEMIPEPHIBHBIX (YHKIUH JIJIs pEIICHUS 3a/1a4 1
120 [Ipumenenne cBONCTB HENMPEPHIBHBIX (GYHKIUH JJIsl pElIeHUs 3a/1a4 1
121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU 1
122 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Ornpenenenne, PU3NIECKUN CMBICIT TPOU3BOTHON 1
124 VYpaBHeHUe KacaTelbHON K rpaduKy HyHKIIMH 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1
126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI 1
127 [Tpou3BoHBIE AIEMEHTAPHBIX (PYHKUINN 1
128 [IpousBoaHast CymMMBl, IPOU3BEICHHS, YACTHOTO M KOMIIO3UIIUU (YHKIUH 1
129 [TpousBogHast CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI 1
130 [IpousBoaHast CyMMBl, IPOU3BEIEHHS, YACTHOTO M KOMIO3HIIUU (PYHKIUH 1
131 Kontponbnas padora: "[IponsBognas” 1




132 IToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3aIKs 3HaHu: Y paBHEeHUS" 1
133 [ToBTOpenue, 0600IIeHNe, cucTeMaTu3anus 3Hanuii: "OyHkuun" 1
134 HroroBast koHTpoIbHAs paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, cCHCTeMaTH3alvsl 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




11 KJIACC

KoaudecTBO 9acoB

Ne ni/m Tema ypoka KouTpoabHubie
Bcero
padoThI
1 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO (YHKIIMA HA MOHOTOHHOCTD M DKCTPEMYMBI 1
2 [IpumeneHne mpon3BOIHON K UCCIETOBAHUIO (DYHKIIMI HAa MOHOTOHHOCTB M SKCTPEMYMBI 1
3 [TpuMeHeHHe IPOU3BOIHON K UCCIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M S3KCTPEMYMBI 1
4 [IpumeneHne mpon3BOIHON K UCCIEIOBAHHUIO (DYHKIIHI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
5 [TpumMeHeHne NPOU3BOIHOMN K HUCCIeI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
6 [IpumeHeHnue npou3BOIHOM K HCCIET0BaHUIO (PYHKIIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBbI 1
7 HaxosxneHue HauOoJbIIEero 1 HAUMEHBIIET0 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
8 Haxoxaenne HanbobIIero 1 HAMMEHbILIET0 3HAYEHHsI HETIPEPHIBHOM (DYHKLIMU Ha OTpE3Ke 1
9 Haxosxnenue HauOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUs! HENIPEPhIBHOM (PYHKIMM Ha OTpe3Ke 1
10 Haxoxaenne HanbombIIero 1 HauMEHbILIEr0 3HaYeHHsI HETIPEPbIBHOM (PYHKLIMU Ha OTpE3Ke 1
11 HaxosxneHne HanOoJbIIero 1 HaMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PyHKIIMM Ha OTpe3ke 1
12 Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMHM Ha OTpE3Ke 1
13 [IprMeHeHne MPON3BOIHOM I HAXOK/ICHNS HAWTy4lIero PEIIeHNs B IPUKJIAAHBIX 3aa4ax 1
14 [TpuMeHeHre TPOM3BOJHON I HAX0XKACHNS HAWIYYIIEro PeIEHs B IPUKIAAHBIX 3a1a4ax 1
15 [IprMeHeHne MpON3BOIHOM I ONIPENEIEHUS CKOPOCTH M YCKOPEHUS IIPoLiecca, 3alaHHOrO |
bopmy1oit unu rpapukom
16 [IpuMeHeHre IPOU3BOIHOMN AJIs OIIPEAEIEHUs CKOPOCTH U YCKOPEHUS IIPoLiecca, 3alaHHOTO |
dopmyoit unu rpaduxkom
17 Kommozurust ¢hyHKImia 1
18 Komnosunus ¢pyHkuumit 1
19 Kommozurust ¢hyHKImii 1




20 ['eomeTpuyeckue 0Opa3bl ypaBHEHUH HA KOOPIWHATHOMN TIJIOCKOCTH 1
21 I'eomerpuueckue oO6pa3bl ypaBHEHHH Ha KOOPAMHATHON TNIOCKOCTH 1
22 KoHntponbnas padora: "UccnenoBanue GyHKIHHA ¢ TOMOIIBIO TPOU3BOAHON" 1
23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [IepBooOpasubie aneMeHTapHbIX QyHKIMIA. [IpaBuna HaxoXIeHNs: IEpBOOOPA3HBIX 1
25 ITepBooOpazHblie steMeHTapHbIX GYHKIWN. [IpaBuia HaxXoXaCHHUS TIEPBOOOPA3ZHBIX 1
26 Wurerpan. ['eomeTpuuecknii cMpIca UHTErpajia 1
27 Boruncnenue onpenenéunoro uaterpaia mno gpopmysne Hoetotona-JleitOnuna 1
28 Brruncnenue onpenenéanoro naterpaia mo Gopmysne Herotona-Jleitbnuma 1
29 [TpumeHeHue uHTErpaia g HaXOXKACHUS IJI0Maiel TUIOCKUX GUryp 1
30 [IpumeHeHre nHTErpata JUIsi HAXOXKICHHUS 00bEMOB T€OMETPUICCKUX TSI 1
31 [Tpumeps pemenuit AuddepeHnnalIbHbIX YpaBHEHHMA 1
32 [Tpumeps! pemenunit mudepeHraaTbHpIX YpaBHEHUN 1
13 MaremaTrueckoe MOJEIUPOBAHKE PEAbHBIX MPOIECCOB € TOMOIIbIO AU PepeHInanbHbIX |
ypaBHEHUH
34 KonTponbnas pabota: "[lepBoobpasznas u unterpan” 1
35 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U TpadUKu 1
36 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TpaduKu 1
37 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U TpadUKu 1
38 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TpapuKu 1
39 Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U TpaduKu 1
40 OT60p KOpHEH TPUTOHOMETPUIECKHIX YPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPHUECKOM |
OKPY>KHOCTH
41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHUH C MTOMOIIBIO TPUTOHOMETPUUECKOM 1
OKPY>KHOCTH
42 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C TIOMOIIHI0 TPUTOHOMETPHUIECKOM 1




OKPYKHOCTHU

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IOMOIBIO TPUTOHOMETPUUECKOMN

43 1
OKPY>KHOCTH
44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
45 Pelienne TpuroHOMETPUYECKUX HEPABEHCTB 1
46 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
47 PelieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
43 KonTtponsnas padora: "['paduku TpuroHomerpudeckux GpyHkimid. TpuroHoMeTpudeckue 1
HepaBeHcTBa"
49 OcHOBHBIE METO/BI PELLICHNUS [T0OKA3aTEIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PELLICHNUS T0KA3aTEIbHbIX HEPABEHCTB 1
51 OcHOBHBIE METO/BI PEILIEHNUS [10KA3aTEIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METO/BI PEILIEHNUS [10KA3aTEIIbHBIX HEPABEHCTB 1
53 OCHOBHBIEC METO/IbI pEeIICHUS JIOTapU(MIUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PelLIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
57 OCHOBHBIEC METO/IBI PEIIEHUS] HPPAITMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEelIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
59 OcCHOBHBIE METO/IbI PELLIEHNUSI UPPALIUOHATIbHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEelIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
61 ['padmyeckue MeToAbI pelIeHUs] UpPAllMOHAIBHBIX YPaBHEHUN 1
62 I'padmueckue MeToIbl pelIeHHUs HPPALMOHAIBHBIX YpaBHEHHH 1
63 ['padmyeckue MeToAbl peleHs MoKa3aTeNbHbIX YpaBHEHUN 1
64 I'padmueckue MeTo bl pelIeHHs ToKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTo bl penieHns JOrapuPpMUIECKIX YpaBHEHUH 1




66 I'padpuaeckue MeToIbI pemieHus TOTapu(PMUIECKUX HEPABEHCTB 1
67 I'padmueckue MeTo b peieHHs JOrapuPMHUUECKUX HEPABEHCTB 1
68 ['padpraeckue MeTOIBI pelIeHUs MOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPABHCHHUI 1
69 ['padmyeckue METOABI pelICHHS MOKA3aTENbHBIX U JJOTapU(PMUUECKUX ypaBHEHUI 1
70 I'padmueckue MeToIbI pelICHHS MTOKA3aTeIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB 1
71 ['padmyeckue METOABI pelICHUS MOKAa3aTeNbHbIX U JIOTApU(PMUUYECKIX HEPABEHCTB 1
72 KonTponpHas padora: "UppannoHalibHbIe, TOKa3aTeIbHBIE U JIOTapru(PMUIECKHE HEpaBeHCTBA" 1
7 KommuiekcHble uncna. AnreOpanyeckas U TpUroHOMeTprudeckas (popMbl 3alUCH |
KOMIUIEKCHOTO YHCIIa
74 KommuiekcHpie uncna. Anredpandeckas 1 TPUTOHOMETpHYECKask OPMBI 3aIHCH |
KOMIUIEKCHOT'O YHCIIa
75 ApudmeTndeckre onepanuy ¢ KOMILIIEKCHBIMH YUCIIaMU 1
76 ApudmeTnueckre onepanuy ¢ KOMILIIEKCHBIMH YUCIIaMU 1
77 N3o0paxeHnne KOMIJIEKCHBIX YUCEIT HA KOOPIMHATHOM MIOCKOCTH 1
78 N300paskeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOH MI0CKOCTH 1
79 ®opmyna Myaspa. KopHu n-o#l CTENEHN U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMILUIEKCHOTO Yncia 1
81 [IpumeHeHre KOMITIEKCHBIX YKcen JUIsl pelieHns (pU3NUecKuX U FreOMETPUUECKHX 3a1au 1
82 Konrponbnas pabora: "KommiekcHsie yucna" 1
83 Harypanbnbie u 1iensie yucia 1
84 HatypainbHble U 1ienble yucia 1
85 IIpuMeHeHre MPU3HAKOB AEITMMOCTH LENBIX YHCEI 1
86 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENBIX YUCEN 1
87 ITpumenenue npusHakoB AenuMocTy neinbix yncen: HOJ[ u HOK 1
88 [Ipumenenne npusHakoB aenumoctu nensix uyncen: HO u HOK 1
89 [IpumeHeHne NPU3HAKOB AETMMOCTH LENBIX YUCEIN: OCTATKH 110 MOITYJIIO 1




90 [IpuMeHeHre NPU3HAKOB ACIMMOCTH LEIbIX YHCEII: OCTATKU 10 MOJIYIIIO 1
91 [IpumeneHne NpU3HAKOB AETUMOCTH LENbIX YUCEN: AITOpUTM EBKiIMIa A1 peleHus 3aa4 B |
LEJBIX YUCIIaX
92 KonTponpHas padora: "Teopus nenbix ynucen" 1
93 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
94 CucreMa ¥ COBOKYIIHOCTh ypaBHEHUIl. PABHOCHIIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUSA 1
95 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEM PALIMOHAIIBHBIX YPABHEHUI 1
96 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN UPPALIMOHATIbHBIX YPAaBHEHUM 1
97 OCHOBHBIE METO/IbI PELICHUS] CUCTEM M COBOKYITHOCTEH NOKA3aTeJIbHbIX YPaBHEHUM 1
98 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEH MOKA3aTEeIbHbIX YPABHEHUM 1
99 OcCHOBHBIE METOJIbI PEILICHUSI CUCTEM U COBOKYITHOCTEH JIorapu(pMUYECKUX YpaBHEHUN 1
100 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH JIorapu(MHUIECKUX ypaBHEHHIA 1
101 [IprMeHeHre CUCTeM K PEIICHUIO MaTeMaTHYECKHX 3a/1a4 U 3a]1a4 U3 pa3jIMuHbIX 00JIacTeit |
HAyKH U peasIbHOM KU3HU, UHTEPIIPETALINS [TOJIyUEHHBIX PE3YyIbTaTOB
102 [TpuMeHeHHe cucTeM K pellIeHNI0 MaTeMaTHYeCKHUX 331a4 U 3ajad U3 pa3InyHbIX objgacTei |
HAyKH U PEAJIbHOM JKU3HU, MHTEPIIPETALINS [TOJIyYEHHBIX PE3YyIbTaTOB
103 [IpumeHeHne HepaBeHCTB K PELICHUIO MaTeMaTHYEeCKUX 3a/1ad U 3a/1a4 U3 pa3Iu4HbIX |
oOnactell HayKu U peaIbHOM JKU3HU, HHTEPIIPETALHsI TOJIYYEHHBIX PE3YJIbTaTOB
104 Kontponbnas pabora: "Cuctemsl paliioOHaJIbHBIX, HPPALIMOHATBHBIX [TOKA3aTEIbHBIX U |
norapu(MUUECKUX ypaBHEHUN"
105 PaunonansHbIe ypaBHEHMS C IapaMeTpaMu 1
106 PannonanbHble HepaBeHCTBaA € TapaMeTpaMu 1
107 PanioHanbHbIE CUCTEMBI € ITapaMETPAMU 1
108 HppanroHanbHbIE ypaBHEHHSI, HEPABEHCTBA C ITapaMeTpaMu 1
109 Hppanuonaibablie CUCTEMBI C IApaMeTpaMu 1
110 [Toka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMH 1




111 [TokazarenbHbIE CUCTEMBI C ITApaMETPaMu 1
112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C ITapaMeTpaMu 1
113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpamMu 1
114 Tpuronomerpuyeckre ypaBHEHHUsI C mapameTpaMu 1
115 TpuroHomeTpru4ecKue HEPABEHCTBA C TapaMETPAMU 1
116 TpuroHomMeTpu4eCKre CUCTEMBI C ITapaMeTpamMu 1
117 [TocTpoenue u uccieoBaHNEe MaTEMaTUUECKUX MOJIENIEH PEATIbHBIX CUTYallMi C IOMOLIBIO |
YPaBHEHUH ¢ ITapamMeTpamu
118 [TocTpoenue u uccne0BaHUE MaTEMaTUYECKUX MOJEIICH peabHbIX CUTYALMH ¢ ITOMOLIbIO |
CHCTEM YpaBHEHUH C apaMeTpamu
119 [TocTpoenue u uccieoBaHre MaTEMaTUUECKUX MOJIENIEH PEATIbHBIX CUTYAllUi C IOMOIIBIO |
CHCTEM YpaBHEHUH C apaMeTpamu
120 KonTponpHas padora: "3amxauu ¢ mapamerpamu’ 1
121 IToBTOpEeHME, 0000IIEHNE, CUCTEMATH3alKs 3HaHU: "Y paBHEeHUS" 1
122 [ToBTOpEeHnue, 060061IEeHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
123 [ToBTOpenue, o6o0IIeHNe, cucTeMaTH3alys 3HaHui: "YpaBHeHus. CuctemMsl ypaBHEHUI" 1
124 [ToBTOpenue, o600meHne, cuctemaTu3aius 3Hanuii: "HepaBencrsa" 1
125 [ToBTOpenue, o6o0ImeHue, cuctreMaTn3anus 3Hanuil: "HepaBencraa" 1
126 [ToBTOpenue, o600meHne, cucTemaTu3anus 3Hannii: "HepaBencraa" 1
127 [ToBTOpenue, 06ob6meHue, cuctemaTtu3anus 3uanuit: "[IpousBonnas u e€ npumeHeHue" 1
128 [ToBTOpeHnue, 06001meHne, cucreMaTu3anus 3HaHui: "[IponsBoanas u e€ npumeHeHue" 1
129 [ToBTOpenue, o6o0IeHNE, cucTemMaTu3anus 3HaHui: "[IpousBoaHas u e€ npumenenue" 1
130 [ToBTOpenue, 06ob1IeHNe, cucTemMaTr3anus 3Hanui: "MHTterpan u ero npumeHenue" 1
131 [ToBTOpeHue, 06ob1IeHNe, cucTeMaTH3aus 3HaHui: "OyHKun" 1
132 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3anus 3HaHui: "OyHkuun" 1
133 [ToBTOpeHue, 0600IIeHNE, cCcTeMaTH3alusl 3HaHui: "D yHKIUN" 1




134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas kKoHTpoJbHASA paboTa 1 1
136 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3alIHsl 3HAHUH 1

OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHSL.
Anrebpa 1 Havasla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anmumos I1LA.,
Konsirun FO.M., TkaueBa M.B. u npyrue, AKIIMoHEpHOE OOIIIECTBO

«3narenbetBO «lIpocBenieHne»

METOJNYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
AnreOpa v Havajla MaTeMaTUYECKOro aHaIu3a
10—11 xnaccel

Metoauueckue pexomenaanuu K yueoOuuky 1. A. AnmumoBa.

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%SD=17
ysclid=Ilmlo84bl5125284292
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-

2713506?ysclid=lmlo9hc4yd258492815
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