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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOIero oOpa3zoBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT WHCTPYMEHTAJIbHYIO 0a3y yis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroil CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroluecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHalii3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa M Hadajla MaTeMaTH4YE€CKOIO
aHam3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIPETallUd  TOJYYEHHBIX  pEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHoCOOCTBYIOIIUI
(GbOopMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIbHOCTH, TpeOyIoleld MpOJOIKUTENbHOM  KOHIIEHTpAalMd BHHUMAaHU,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTrO
aHaJIKM3a» BbIJICJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKoro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHM JABYX JIET
oOydeHus: Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJiep>KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJb peajbHOM
CUTYallUH, PUMEHATh 3HAHUS, NOJYYCHHbIC MTPU U3YYCHUH Y4EeOHOTO Kypca, JUis
peIIeHusI CaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, YMEHHUE JelaTh NPUKUJKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HAaTypajbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHSA HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iNyHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTHKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, MIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPalMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapameTpsl. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOJHOM, TPU PEHICHUH TPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (PyHKLIUU.
Jlannast copepkarenbHas JTMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps uzydeHuio anredpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeToIM4ecKass JHHUS «DYyHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHN MaTepuana. M3ydenue creneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblioe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKUUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepxKaTeJbHOM JTMHUM HalleJIeH Ha Pa3BUTUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/ad,
JIOCTYIIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMM, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAYEHHUA, BBIYMCIATH IO (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHasg coaepkareibHas JMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUW pPAClO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromiuecs: y3HaT O



BBIJIAIONIUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTH4eCKOW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINN BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIECHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4arouXcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUS Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIHPOBAHUS, KOTOpPbIE MPU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPEe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fiesioB MPOTrpaMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HCIIOJBb3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIeCcCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble Tnepuoanueckue npoou. [IpumeHeHue npoOeit U IPOLCHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubamxEéHHBIC BHIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenb ¢ wmenbiM  nokazareneM. buHom HeroTtona. Hcnonp3oBanue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOrOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnenramu. Teopema Buera.

[TpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUN, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUYECKUX YPaBHCHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEalbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUI W HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@®yHkus, crnocodbl 3amaHus (QyHkuu. B3auMHO oO0patHble (QyHKIUU.
Kommnosumms pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuud. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

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

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

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

Hauvaja MaTeMaTH4eCcKOro aHajin3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHBIC
NOCJIEN0BATENBHOCTH. MICTOpHST BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CIOKHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepriBHbIe (GyHKIIMM W WX CBOMCTBA. TOYkw paspbiBa. ACHMOTOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTebHOU K rpa@uKy (PyHKIHH.

[IpousBogubie  anmemeHTapHbix  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELICHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa M COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PABHOCHIIbBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPpALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTHUECKUX 3aJad M 3aJad U3 Pa3IuYHbIX Oo0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHCHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs yYpaBHEHHM W HepaBeHCTB. I 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS KCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUU 3aJad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOoNblIEro W HAaMMEHBUIEro  3HAYEHUU
HEIpPEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
IPUKIAJAHBIX 3ajadax, Uil OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpajga A HAXOXKIACHHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIbI0  auddepeHIanIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UITMHA 00yUJaOIMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusaX, cdepax
SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEHICHUH, pacCyXIeHHI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryispHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJOOUs, HHTEpEC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreéMaTH4YeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiaccU(UKaIuy,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MUCKOMOE W JaHHOE, (popMHpOBaTH TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEM MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIAT A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpPOBaTh M HMHTEPIPETUPOBATh HHPOPMAIMIO PA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

O0menne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B Xo/€ 00CYXXJIeHUs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jM4Me€ M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBHSA



Camoopranusanus:

COCTaBIISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pElIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh  HABbIKAMU  TO3HABATEIBHONM  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHs
MaTeMaTU4YECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUYHUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboTbl MpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOIECC M Pe3yJdbTar padoOThI,
00001aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCykaeHHsl, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
MPEIMETHBIE PE3yJIbTAaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIN3ay:

Yucii1a ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOZIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

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

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMA KO3((UIMEeHTaMu, KOPHHU MHOIOWIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

cBOOOJIHO ONEpUpOBAaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
NPUMEHATh ONPEAEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsl NpeoOpa3oBaHMS
BBIPAKEHUI;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUH, COJEPIKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuyUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS POBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPeoOpa3OBaHHUS
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE (OpPMYJBbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmmo3umus ¢GyHKiuH, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

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

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LeIbIM TOKa3zareneM, Ipa@uk CTENeHHOW (YHKUHUHA C HATypajJbHbIM U LEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEHH C
HaTypaJbHbIM I10Ka3aTeJeM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHSATUSMHU: IOKa3aTeNbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (QYHKUMA I UCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOpPMYyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKas mporpeccus, TMHEHHBIA U
HKCMOHEHLUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOIPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa,



cBOOO/IHO OTIEPUPOBATH MOHITUIMHU: ITOCIEIOBATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI rpaduka GyHKINM;

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

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHM CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOy4aromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOI0 aHaI3ay:

Yucaa v BBIYUCTICHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJIO€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl n HOK HaTypanbHBIX 4ncen s peleHus 3a1ad, IPUMEHSTh
anroput™ EBKknunza;

cBOOOZHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMYJIO, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPHUECKOH (hopMe, BBITIOIHATH apu(METHIECKUE OTepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJTHO OTMEPUPOBATH TOHATHSIMHU: HUPPAIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuPpMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarsb paloOHaJIbHbIE, VppaluOHAJIbHbIE, IIOKa3aTesbHbIE,
jJorapuMUYECKUe W  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, COCTaBIATH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTapPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU ABYX (DYHKIIHIA;

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

CBOOOJTHO  OINEPUPOBATH TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIUU JJI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIU3A:

UCIIOJIB30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO [JII HAXOXKIACHHS HAWIIYUIIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHBIX (YHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosuuecTtBo yacoB DJIeKTPOHHbIE
Ne HauMeHoBaHMe pa3/ie/ioB U TEM (undpossbie)
n/n NMPOrpaMMblI Bcero Kontpoarusie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypebr
MHOK€ECTBO JNEHUCTBUTEIBHBIX YHCEIN.
| MHoOrouneHsl. PannonanbHbie 24 |
ypaBHEHHUSI U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YPABHEHUN
) Oyuknuu U rpaduku. CreneHHas 12 |
(GyHKLHS C LETbIM MOKa3aTeaeM
Apudmernueckuii KOPEHb n-ou
3 CTETICHHU. HppanmonanbHbie 15 1
ypaBHEHHUS
4 [Toka3arenbHas byHKIIHS. 10 |
Iloka3arenbHbIE YypaBHEHUS
5 Jlorapudmuueckas byHKIIHS. 18 |
JlorapudmMuueckre ypaBHEHUS
6 TpUroHOMETpUUYECKUE BBIPAKECHUS MU 2 |
YpaBHEHUS
[locnenoBaTenbHOCTH U MIPOTPECCHU 10 1
8 HenpepbiBHBIE GbyHKIUY. 20 1




[TpounsBogHas

9 [ToBTOpEHUE, 000011IeHHE, 5 )
CHUCTEMAaTH3aIMs 3HAHUI
OBHIEE KOJIMYECTBO YACOB TIIO 136 10

[TPOI'PAMME




11 KIIACC

KosuvecTrBo yacoB DJIeKTPOHHbIE
Ne HauMeHoBaHMe pa3/ie/ioB U TeM (undpossbie)
n/n NPOrpaMMblI Bcero Kontpoappie — Ipakruyeckue o0pa3oBaTeJIbHbIE
padoThbI padoThbI peCcypenI
| UccnenoBanrie (PyHKIUNA C MOMOUIBIO 2 |
MIPOU3BOIHOM
2 [lepBooOpa3Has 1 UHTErpa 12 1
['paduku TPUTOHOMETPUUECKUX
3 byHKIHA. Tpuronomerpuueckue 14 1
HEpPaBEHCTBA
4 UppanmonanbHble, MOKa3aTelbHbIE U 24 |
JgorapupMUYECKre HEpABEHCTBA
5 KowmruiekcHble uncia 10 1
6 HarypainbHsbie u 11esbie yucia 10 1
CucrtemMbl palMOHAJIbHBIX,
7 VMPPALMOHAIBHBIX TOKA3aTEIbHBIX U 12 1
JorapuMUYECKUX YPaBHEHH
8 3agauu ¢ napameTpaMu 16 1
9 [ToBTOpEHUE, 00o001IeHue, 16 )
CUCTEMATHU3alIMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB 11O 136 10 0

[TPOI'PAMME




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
JJIeKTPOHHBbIE
Ne KoumnuecTBo uudposbie
Tema ypoka
n/n 4acosB oOpa3oBarejibHbIEC
pecypcbl
1 MHO0XeCTBO, orepanuu Hax 1
MHOECTBaMH U UX CBOMCTBA
o) Juarpammel Diiniepa-Benna 1
[Ipumenenune TEOPETUKO-
3 MHOKECTBEHHOTO  ammapara JUisl
peleHus 3a1a4
ParmmonansHeie quca.
OOBIKHOBEHHBIE M JIECATUYHBIC
4 JIpoOU, TPOIEHTHI, OECKOHEYHBIC 1
MIePUOANYECKUE IpOoOH
ParmmmonansHbBIE yHcIa.
OOBIKHOBEHHBIE M JECATUYHBIC
5 IpoOH, TIPOICHTHI, OECKOHCYHBIC 1
nepuoANYEecKue Ipodu
[Ipumenenue apoGell W MPOLIEHTOB
6 JUISL PEIICHUs TPUKIAIHBIX 33/1a4 1
[Ipumenenue apoGell W MPOLIEHTOB
7 JUJISL pEIICHUs TPUKIIAIHBIX 3a/1a4 1
JlencTBUTENBHBIE YHCA.
8 ParnuoHanbHple ¥ UPPALMOHANBHBIC |
yucna
Apudmernueckre — omepanuud  C
9 JNEeWCTBUTEILHBIMU YUCIAMU 1
10 Mopynb AeHCTBUTENBHOTO uncia U 1




€r0 CBOMCTBa

11

[Tpubmkénnbie BBIYHCIICHUS,
MpaBWJIa OKPYIJICHUS, NMPUKHUAKA U
OILICHKA PEe3yJIbTaTa BbIYUCICHUN

12

13

OCHOBHBIC METOJIbI PEIICHUS IEIbIX
u JTpOOHO-paMOHATBLHBIX
ypaBHCHUH U HEPABCHCTB

OCHOBHBIE METO/Ibl PEUICHUSI IEIBIX
" JTPOOHO-paIMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

14

15

16

OCHOBHBIE METOJIbI PEIICHUS LIETBIX
U JIPpOOHO-pallMOHATBHBIX
YpaBHEHUN U HEPABEHCTB

Meton uWHTEpBaIOB ISl PELICHUS
HEPABCHCTB

Meron WHTEPBAIOB ISl PELICHUS
HEPABCHCTB

17

18

Meton uHTEpBaJOB ISl pEIICHUS
HEPABCHCTB

MHorouieHsl OT OJHOU
nepeMeHHou. Jlenenne MHOTOWICHa
HAa MHOT'OWIEH C OCTaTKoM. Teopema
bezy

19

20

MHoOro4IeHbI c IEJBIMHU
kodpdunmnentamu. Teopema Buera

Pemenue CUCTEM JIMHEWUHBIX
YpaBHECHUU

21

Pemenue CUCTEM JIMHEWUHBIX
YpPaBHEHUI




22

Marpuiia  cUCTEMBI  JIMHEHHBIX
YpaBHEHUIA. Onpenenurens
MAaTpUIBl 2X2, €ro reOMETPUUYECKUI
CMBICII U1 CBOMCTBA; BHIYUCIICHHE €TI0
3HA4YCHUS

23

24

Onpenenutens MaTpuilbl 2X2, €ro
F€OMETPUYECKUM CMBICI U CBOWCTBA;
BBIYMCIICHUE €T0 3HAUCHUS

[IpumeHeHue omnpenenuTens s
pELIEHUsI  CHUCTEMBI  JIMHEWHBIX
YpaBHEHUI

25

26

Pemienne mnpukmagHbBIX 3amad ¢
IIOMOIILID  CHUCTEMBI  JIMHEHHBIX
YpPaBHEHUU

Pemenne npukimagHelx 3amad C
IIOMOIIBKD ~ CUCTEMbl  JIMHEWHBIX
YpaBHEHUI

27

28

KoHTponpHas pabora:
"PanmonanpHple  ypaBHEHMS U
HepaBeHCTBA. CHCTEMBI JIMHEWHBIX
ypaBHEHHIT"

ITocienoBaTebLHOCTH, CIIOCOOBI
3aJlaHuA MIOCJIEI0BATEILHOCTEH.
MeTon MaTeMaTH4eCKON WHIYKITUU

29

30

31

MOHOTOHHBIE UM  OTpaHUYCHHBIC
IIOCJIEI0OBATEIBbHOCTH. Hcropus
aHann3a OECKOHEYHO MaJIbIX

Apudmernueckas nporpeccus

["'eomeTpuyeckas nporpeccus

32

beckoneuHno yOBIBaroIIast




reoMeTpuYecKas Mporpeccust

33

34

CymMa OeckOHEYHO yOBbIBaOIIEH
reOMETPUYECKOU IPOTPECCUN

JInHEWHBIN MW HSKCHOHEHIIMAJILHBIN
poct. Hucmo e. @opMysia CIO0KHBIX
MIPOLIEHTOB

35

36

JInHEWHBII W DKCHOHEHIIHMAJILHBIA
poct. Yncno e. Gopmyiia CIOKHBIX
MIPOLICHTOB

Hcnonp3oBaHue mporpeccun  ajida
PCIICHUA PCaJIbHBIX 3aJa4d
IIPUKIIaIHOI'O XapaKTcpa

37

38

KoHTponpHas pabora:
"[TociemoBaTeIbHOCTH u
nporpeccun”

Apudmernueckuit KOPEHD
HATypaJbHOM  CTENEHH U  €r0
CBOICTBA

39

40

Apudmernueckuii KOpPEHb
HAaTypaJIbHOM  CTENIEHU H  €ro
CBOMCTBA

Crenenn c palMOHAIIBHBIM
MOKa3aTeJIEM U €€ CBOMCTBA

41

42

Crenenn c pPalMOHAIIBHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

Crenenn c palOHAIBHBIM
moKa3aTeJjIieEM U €€ CBOUCTBA

43

CpoiictBa u TpaduK KOpHS n-oif
CTeNeHU Kak (yHKUMH OOpaTHOU




44

CTCIICHU c HaTypaJbHBIM
II0Ka3areieM

CpoiictBa U TpaduK KOpHS n-oi
CTENeHH Kak (yHKIMU oOpaTHON
CTENICHU C HaTypaJbHbIM
noKasaTeyieM

45

46

Kontponbnas pabora: "CBoiicTBa u
rpaguk  KOpHS n-Oi  CTEMEHH.
WppauroHansHble ypaBHEHUS"

[IpeoOpazoBanus YHUCIIOBBIX
BBIPAKEHUW, COJAEPKAIIUX CTEIECHU
U KOpPHH

47

48

[IpeobpazoBanus YUCTIOBBIX
BBEIPOKCHHM, COMECP)KAINUX CTETICHH
1 KOPHHU

[IpeoOpazoBanus YUCIIOBBIX
BBIPAKCHUMN, COAEpKAIIUX CTEICHU
1 KOpHU

49

50

CrenieHp C MEJBLIM TTOKAa3aTEJIEM.
bunom Hrrorona

CremeHp C 1LENBIM ITOKa3aTeleM.
bunom HeroTtona

51

52

53

CreneHHas byHKIHS c
HaTypaJIbHBIM u HEITBIM
nokasareneM. E€ cBoiicTBa u rpadux

KontponbHas pabora: "CreneHHas
¢dbynkuus. E€ cBolicTBa u rpadux"

DyHKIIMS, CIIOCOOBI 3aJaHusA
¢ynkiun.  B3aumHo — oOpatHble




byukiuu. Komnozunuys GyHKInM

I'paduk ¢yHKIHH. DeMeHTapHbIC

54 npeodpa3oBaHUs rpauKoB

byHKIMA

OO6uacThb ornpeaesieHus 1 MHOYXKECTBO

3HAYCHUHN GbyHKIUH. Hymm
S5 byHKIHN. [TpomexyTku 3HaK

MTOCTOSTHCTBA

UEtupie u Heu€éTHBIC (YHKIIUH.

[lepnoguueckue GyHKIMH.
56 [TpomexyTku MOHOTOHHOCTH

byHKIUU

MakcuMyMbl u MUHUMYMBI

(GyHKUIHU. HaunbGomnbmee 151
7 HaMMeEHbIlee 3HaUeHHe (QYHKIUU Ha

MIPOMEKYTKE

JluneiiHas, KBajgpaTUIHAS U APOOHO-
S8 JuHelHas QyHKIUHA

DJIEMEHTapHOE  MCCIEOBAaHUE U
59 ITOCTPOECHUE rpadukoB ATUX

byHKIUH

DJIeMEHTapHOE  HCCIEAOBAHUE U
60 MIOCTPOCHUE rpaduxoB ATUX

byHKIUH

PaBHOCUIIBHBIE nepexo/ibl B
61 pelIeHuu pparmoHaIbHbIX

YpaBHEHUU

PaBHOCUIIBHBIE MepPEX0/Ibl B
62 peleHun UppaMOHATBHBIX

YPaBHEHUI




63

64

PaBHOCUIBHBIE MEPEXObI B
peILIeHUU MppalHOHATbHBIX
YpaBHEHUM

PaBHOCUIIBHBIE MEePEXO0/IbI B
pelLIEeHUH MppalOHaIbHbIX
YpaBHECHUU

65

66

HppanmonanpHbie YpaBHEHHS.
OcHOBHBIE METO/BI pemeHus
UPpALMOHAIBHBIX YPAaBHEHUN

HppanronansHbie ypaBHEHHUSI.
OcHoOBHBIE METObI pelIeHus
UPpalMOHATBHBIX YPaBHEHUI

67

68

HppanmonanpHbie YpaBHEHHS.
OcHOBHBIE METOBI peLIeHus
UppaMOHAIBHBIX YPaBHEHUN

[Toka3arenbHas byHKIMS, eé
CBOICTBA U rpadux

69

70

71

Hcnonb3zoBanue rpaduka (GyHKIUU
JUISL PELLICHUS] YPAaBHEHUN

Hcnonb3zoBanue rpaduka (GyHKIUU
ISl PELIEHUS] YPaBHEHUIN

[Toka3aTrenbHbIe YpaBHEHUS.
OcHoBHBbIE METO/IbI pelieHus
IIOKAa3aTeIbHbIX YPABHECHUN

72

73

[lokazarenbHbIE YPaBHEHHS.
OcHOBHBIE METOBI pereHus
[I0Ka3aTEeIbHbIX YPABHEHUN

Iloka3arenbHbIe YpaBHECHHS.
OcCHOBHBIE METOBI peleHus




IIOKa3aTCIbHBIX ypaBHGHI/Iﬁ

KonTtpomnbHas pabora:
74 "Tloka3zarenbHas byHKITHS.

[Toka3arenbHbie ypaBHEHUS"

Jlorapudm quca. CaoiicTBa
75 jorapudma

Jlorapudm YJHUCIIa. CaoiicTBa
76 jorapudma

Jlorapudm yuca. CaoiicTBa
77 jorapudma

JlecaTnaHbIC u HaTypaJbHBIC
78 Jorapu(Mbl

JlecaTnaHbIC u HaTypaJbHBIC
7 Jorapudmbl

[IpeoOpazoBanue BBIPKECHU,
80 coJIepKalluX JOorapumsl

[IpeobpazoBanue BBIPAXKEHU,
81 coJiepKalluX JorapuQmsI

[IpeoOpazoBanue BBIPaYKEHUH,
82 COJIep KallluX Jorapudmbl

Jlorapubmuueckass  QyHkius, e€
83 CBOMCTBa U Tpaduk

Jlorapubmuueckass  QyHkuus, eé
84 CBOICTBA U Tpaduk

Hcnonp3oBanue rpaduka GyHKIHH
85 IUTA pELICHUS] YPAaBHEHUN
86 Hcnonp3oBanue rpaduka GyHKIHH




JUTSL peleHUsl ypaBHEHU N

87

Jlorapudmmueckue ypaBHEHHUS.
OCHOBHBIE ~ METOABl  PELICHUS
Jgorapu(pMUUECKUX YpaBHEHHIA

88

89

Jlorapudmuueckue ypaBHEHHUSI.
OcHOBHBIE METO/IbI pelieHus
JorapuMUYECKUX YpaBHEHH

Jlorapudmmueckue ypaBHEHHUS.
OCHOBHBIE ~ METOABl  PELICHUS
Jgorapu(pMUUECKUX YpaBHEHHIA

90

91

PaBHOCUIIBHBIE IIEPEX OBl B
pelIeHun norapu@mMuyecKux
YpaBHEHUU

PaBHOCUIIBHBIE MEPEXObI B
pelIeHuun JorapupMUYECKUX
YpaBHEHUI

92

93

KonTposnbHas pabora:
"Jlorapupmuueckas GyHKUHS.
Jlorapudmuueckue ypaBHeHus"

TpuronomeTpruyeckas OKpPYX HOCTb,
ONpPEJEIECHUE TPUTOHOMETPUUECKUX
(yHKUHIA YUCIOBOTO apryMeHTa

94

95

96

TpuroHoMmerpuueckass OKpPYXHOCTb,
OMpeNIeSICHUEe TPUTOHOMETPUUECKUX
(GyHKIINNA YUCIIOBOTO apryMeHTa

CuHyc, KOCHMHYC, TaHI€HC U
KOTaHT'€HC YHUCIIOBOTO apryMeHTa

CuHyc, KOCHUHYC, TaHI€HC U
KOTaHTCHC YHUCIIOBOTO apryMeHTa




ApkcuHyc, APKKOCUHYC 51
97 apKTaHT'€HC YMCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC u
98 apKTaHTe€HC YMCIIOBOTO apryMeHTa
OCHOBHBIE ~ TPUTOHOMETPUYECKUE
99 bopmyIIbl
OCHOBHBIE  TPUTOHOMETPUUYECKUE
100 bopmyIibl
OCHOBHBIE ~ TPUTOHOMETPUYECKUE
101 bopmybl
OCHOBHBIE ~ TPUTOHOMETPHUYECKHUE
102 dbopmybl
[IpeobpazoBanue
103 TPUTOHOMETPHUCCKUX BBIPAKCHUI
[IpeoOpazoBanue
104 TPUTOHOMETPHICCKUX BBIPAKCHUI
[IpeobpazoBanue
105 TPUTOHOMETPUUECKHUX BBIPAKCHHI
[IpeoOpazoBanue
106 TPUTOHOMETPHUCCKUX BBIPAKCHUI
Pemenue TPUTOHOMETPUUYECKHUX
107 YpaBHEHUU
Pemenne TPUTOHOMETPHUUECKHIX
108 YpPaBHEHUI
Pemenne TPUTOHOMETPUUECKHIX
109 YpaBHEHUU
110  Pemenue TPUTOHOMETPUUECKHUX




YpaBHECHUU

Pemenue TPUTOHOMETPUYECKHUX
111 YpaBHEHUIN

Pemenune TPUTOHOMETPHUUECKUX
112 YPaBHEHUIN

Pemenne TPUTOHOMETPUYECKHUX
113 YpaBHECHUU

KonTtponbpHas pabora:
114  "TpuUroHOMETpHYECKHE BBIPAKCHHUS

Y TPUTOHOMETPUYECKUE YPABHEHUS"

[IpownsBoiHbBIE AJIEMEHTAPHBIX
115 byHKIUH

[IpownsBoiHbBIE AJIEMEHTAPHBIX
116 byHKIUH

IIponsBoaHas CYMMEBI,
117  TpOHM3BEACHHS, YaCTHOI'O U

KOMITO3UIIMH (PYHKITUI

[IpousBonHas CYMMEBI,
118  TPOM3BCICHUS, YacTHOTO 151

KOMIMO3UIIUU (PYHKIIHUMA

[IponsBoaHas CYMMB,
119  Tpou3BeaCHHs, YaCTHOI'O u

KOMITO3UIIMU (PYHKITUI

Onpenenenue, reOMETPUYECKUAN
120 CMBICJI TPOM3BOTHOM

Onpenenenve, (U3NYECKUN CMBICT
121 IIPOU3BOJHOM
122 VpaBHeHHE KacaTeIbHOU K Tpaduk

y




byHKIIUN

YpaBHEHHE KacaTeIbHOU K rpaduky

123 byHKIIHA

[leppass u BTOpas MPOU3BOJHBIC
124 byHKIAHA

HempepeiBHbIE  GyHKIMA W UX
125 cpoiicea

Touka paspsbiBa. ACHMITOTBI
126 rpauKoB QyHKIHIA

CpoiicTBa (QyHKIIMH HENMPEPhIBHBIX
127 ya OTpE3Ke

CpoiicTBa (PyHKUMH HENpPEepbIBHBIX
128 ya OTpE3Ke

[Ipumenenue CBOWCTB
129  HCUPEPBIBHBIX byHKIMN JUIS

pelieHus 3a1a4

[Ipumenenue CBONCTB
130  HCTPEPBIBHBIX byHKIMH JUISt

peleHus 3a1a4y

KonTtpomnbHas pabora:
131 "[IponsBognas”

[ToBTOpEHUE, 0000meHue,
132  cucTeMaTH3anus 3HAHUI:

"YpaBHeHus"

[ToBTOpEHUE, 00o01eHue,
133  CHCTeMaTHh3alus 3HAHUM:

HCDYHKHI/H/I"

134

HToroBast KOHTpOJIbHAS paboTa




135  Mrorosas kourposnbHas pabora 1
[ToBTOpEHUE, 0000111eHHE,
136 cHUCTEMaTH3aIusl 3HaHUM 1
OBILHEE KOJIMYECTBO YACOB IIO 136

[TPOI'PAMME




11 KITACC

Ne i/

Tema ypoka

Tpuronomerpuueckue QyHKIUH, UX
CBOMCTBA U TrpaduKH

KoanuecTBo
4acoB

JJIeKTPOHHBbIE
uu(ppoBbIe
oOpa3oBarejibHbIEC

pecypchbl

Tpuronometrpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduKu

Tpuronomerpruyeckne GyHKIUU, UX
CBOICTBA U TpaduKu

Tpuronomerpuyeckue (GyHKIUHU, UX
CBOICTBA U TpaduKu

Tpuronomerpruyeckne PyHKIUU, UX
CBOMCTBa U rpaduKu

Otb60p KOpHEH
TPUTOHOMETPUUECKUX YPABHEHUU C
IIOMOIIBIO TPUTOHOMETPUYECKOU
OKPY’KHOCTH

Otb60p KOpHEH
TPUTOHOMETPUUYECKUX YpPaBHEHUU C
MOMOIIBI0  TPUTOHOMETPUYECKON
OKPY>KHOCTH

Ot60p KOpHE#
TPUTOHOMETPHUYECKUX ypPaBHCHUU C
MOMOIIbI0  TPUTOHOMETPHUYECKOM
OKPY>KHOCTH

Ot60p KOpHEH
TPUTOHOMETPUUECKUX YPABHEHUU C
IIOMOLIBIO TPUTOHOMETPUYECKOU
OKPY’KHOCTH




10

Pemenue TPUTOHOMCTPHUYICCKHX

HEPABEHCTB

Pemenune TPUTOHOMETPHUUECKUX
11 HEPABEHCTB

Pemenune TPUTOHOMETPUYECKHUX
12 HEPABEHCTB

Pemenune TPUTOHOMETPHUUECKUX
13 HEPABEHCTB

Koutponenas pabota: "I'paduku

TPUTOHOMETPUYECKUX byHKIM.
14 Tpuronomerpuueckue

HepaBeHCTBA"

[Ipumenenue MIPOU3BOJHOMU K
15 UCCIICIOBAHUIO byHKIUN Ha

MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHneHne  TPOU3BOJHOM K
16 HCCJIEIOBAHUIO byHKIMI Ha

MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenue MIPOU3BOJHOMU K
17 HUCCJIEJOBAHUIO byHKIMI Ha

MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHneHne  TPOU3BOJHOM K
18 HCCJIEIOBAHUIO byHKIMI Ha

MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenue MIPOU3BOJHOU K
19 HUCCJIEJOBAHUIO byHKIAN Ha

MOHOTOHHOCTb Y 3KCTPEMYMBI
20 [Ipumenenue IIPOU3BOJHOM K

HCCJIEIOBAHUIO byHKIMI Ha




21

MOHOTOHHOCTb U 3KCTPCMYMBbI

Haxoxnenue  Hambomibliero o
HAUMEHBIIIErO 3HAYCHUS
HEMpepbIBHON (QYHKIIMU HA OTPE3KE

22

23

Haxoxnenue HaAUOOJIBIIIETO u
HAaWMEHBIIIETO 3HAUYCHUS
HEIPEPHIBHON (QYHKIIMN HA OTPE3KE

Haxoxnenue  Hambomnbliero  u
HaWMEHBIIETO 3HAYEHUS
HEMpPEePbIBHON (QYHKIIMU HA OTPE3KE

24

25

Haxoxnenue HanOOJIBIIETO u
HAUMEHBIIIETO 3HAYEHUS
HEMPEPHIBHON (DYHKIIUU HA OTPE3KE

Haxoxnenue  Hambomnbliero  u
HaWMEHBIIETO 3HAYEHUS
HEMpPEePbIBHON (QYHKIIMU HA OTPE3KE

26

27

Haxoxnenue HanOOJIBIIETO "
HaAUMEHBIIIETO 3HAYECHUS
HEMPEepPhIBHON (DYHKIIUU HA OTPE3KE

[IpyuMeHeHrE TIPOU3BOAHOM IS
HAXOXXJIECHHUS HAWIYUIIEro PEIICHUS
B IIPUKJIAIHBIX 3a/1a4ax

28

29

30

[IpumMeHeHnEe  NPOM3BOAHOW  IJIA
HaxO0XJICHUS HAWJIY4IlEro peleHus
B MIPUKJIQJIHBIX 3a/1a9ax

[IpyuMeHeHNE  TIPOU3BOAHOM IS
OTpEICIICHUS CKOPOCTH u
YCKOpEHHUS TMpolecca, 3aAaHHOrOo
dbopmyoii unmu rpadukom

[IpyuMeHeHne TPOU3BOAHOM IS




OIpEICIICHUS CKOpPOCTH u
YCKOPEHHSI TpOIecca, 3aJaHHOTO
dbopmyoii umu rpaduKoM

31 Kommnozunus ¢hyHKuuii
32 Kommnozunus ¢pyHkuumi
33 Kommnozunus ¢pyHkuum
['eomeTpuueckue o0Opa3bl
34 YPaBHEHUM  Ha  KOOPAUHATHOU
IJIOCKOCTH
['eomeTpuueckue o0pa3bl
35 YPaBHEHMM  HAa  KOOPAMHATHOMN
MJIOCKOCTH
KonTtponbHas pabora:
36 "UccnenoBanue byHKIIH C
MTOMOIIBIO MPOU3BOTHON"
[IepBooOpa3zHas, OCHOBHOE
37 CBOMCTBO MEPBOOOPA3HBIX
[TepBooOpa3zHbIe AJIEMEHTAPHBIX
38 bynkuuii. [lpaBuia HaxoXIeHUS
nepBOOOPa3HbIX
[TepBooOpa3zHbIe AJIEMEHTAPHBIX
39 ¢bynkuuid. IlpaBuiia HaxoXIeHUS
nepBOOOPa3HBIX
HNuterpan. ['eomeTpuyeckuii CMbICI
40 WHTerpaia
Brruucnenue OIPEAECIIEHHOTO
41 uHTerpaina no ¢opmyne HproToHa-
JleiitOuuIa
4?2 Brruucinenue OIPEIEIEHHOTO




uHTerpajga mo ¢opmyne HbroToHa-
JleitOuuia

HpPIMCHeHI/Ie HHTCI'paJia JJIIA
HaXO0XACHUA HJIOI].[{:II[CFI IIJIOCKHUX

43
¢uryp
[Ipumenenue UHTETpalla IS
44 HaXOXJECHUS 00BbEMOB
T€OMETPUUECKUX TEI
[Tpumepsl pelIeHun
45 .
muddepeHnnanbHbIX ypaBHEHUN
[Tpumepsl pelIeHun
46 =
mudepeHnanbHbIX ypaBHEHUN
MatemaTiueckoe MOJEIHpPOBaHUE
47 peabHBIX IPOLECCOB C MOMOIIBIO
i pepeHInaNbHBIX YPaBHEHUN
KoHTponbpHas pabora:
48 "[TepBooOpasnast u uarerpan”
OCHOBHBIE ~ METOABl  pELICHUS
49 MOKa3aTeTbHBIX HEPABEHCTB
OCHOBHBIE ~ METOABl  pELICHUS
S0 MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE ~ METOABl  pEIICHUS
S1 MOKAa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE ~ METOABl  pEILIEHUS
52 MOKa3aTeTbHBIX HEPABCHCTB
OCHOBHBIE ~ METOABl  pELICHUS
33 Jorapu(pMUYECKIX HEPABEHCTB
54 OCHOBHBIE ~ METOABl  pEIICHUS




55

Jorapu(pMUIECKIX HEPABEHCTB

OCHOBHBIE ~ METOJBI  PEIICHHUS
Jorapu(pMUYECKIX HEPABEHCTB

56

57

58

OCHOBHBIE ~ METOJBl  pEUICHUS
Jorapu(pMUYECKUX HEPABEHCTB

OcHOBHBIC MCTObI PCIICHUA
HppallMOHAJIbHBIX HCPABCHCTB

OcHOBHBIC MCTO/bI pCHICHUA
HppalMOHAJIBHBIX HCPABCHCTB

59

60

OcHOBHBIE METOAbI pEeIICHUA
HppadrOHAJIbHBIX HCPABCHCTB

OcHOBHBIC MCTO/bI peHICHUA
HppallMOHAJIBHBIX HCPABCHCTB

61

['paduueckne MeToabl penieHUs
UppalMoOHaIbHbIX YPaBHEHUN

62

63

['paduyeckrie MeETOABI  pelIeHUs
VppalHOHAIBHBIX YPABHECHUN

['paduyeckrie  MeTOABI  penieHUs
MTOKA3aTEJIbHBIX YPABHEHUN

64

['paduyeckrie MeETOIABI  pelIeHUS
[TI0Ka3aTEIbHBIX HEPABEHCTB

65

66

['paduueckne Meroabl  peHieHUs
Jorapu(pMUYECKUX ypaBHEHUI

['paduyeckrie  MeTOABI  pelIeHUS
JorapupMUIECKUX HEPABEHCTB

67

['paduyeckrie MeETOIBI  pelIeHUs
Jorapu(pMUYECKIX HEPABEHCTB




['paduueckre MeTOmbl  pEHICHHUS

68 MOKa3aTeNIbHbIX u
Jgorapu(pMUUECKUX YpaBHEHHIA
['padmyeckue METOABI  pEIICHUS

69 MOKa3aTeJIbHbIX u
JorapuMUYECKUX YPaBHEHH
['paduueckne MeTOmbl  pEHICHHUS

70 MOKa3aTeNIbHbIX u
JorapupMUUECKUX HEPABEHCTB
['padprueckne MeToabl  peHIeHUs

71 MOKAa3aTeJIbHbIX u
Jorapu(pmMHUECKUX HEPABEHCTB
KoHTponpHas paborTa:

79 "UppaunoHaibHble, MOKa3aTelIbHbIE
U JorapuMuiecKkrue HepaBeHcTBa"
KomrnekcHbie qucIa.
Anrebpanyeckast u

73 TPUTOHOMETpHUYECKAs bopmbl
3alMCH KOMIUIEKCHOTO YHCIIa
KowmriekcHbie yucna.
AnreOpanyeckas u

74 TPUTOHOMETPHUUECKAS dbopmbl
3alMCH KOMIUIEKCHOTO YHCJIa
Apudmernueckue — omnepauud €

75 KOMIUIEKCHBIMU YHCIIAMU
Apudmernueckre — omnepanud ¢

76 KOMILJIEKCHBIMU YU CJIAMH
N300pakeHre KOMIUIEKCHBIX YHCeN

T Ha KOOPJUHATHOM TNIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YHCEeN




79

Ha KOOPJIMHATHOW IMJIOCKOCTH

®opmyna MyaBpa. Kopuu n-oi
CTEIIEHU U3 KOMIIJIEKCHOTO YKCIIa

80

81

@®opmyna Myaspa. KopHu n-oi
CTEIEHU U3 KOMIUIEKCHOTO YHUCIIa

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHCCII
JJIA PCIICHUA (1)I/ISI/I‘-I€CKI/IX 141
TCOMCTPHUUCCKUX 3aa1d

82

KonTposbHas paborTa:
"KommiiekcHble umcia"

83

84

85

HarypasbHbie U 1ienbie yucia
HartypanbHeie u niensie ynucna

HpI/IMCHeHI/Ie IIPU3HAKOB ACINMOCTHU
OCIbIX YHUCCII

86

87

88

[IpuMeHeHnE MPU3HAKOB IEIIMMOCTH
LIEJIBIX YUCET

[IpyuMeHeHne MPU3HAKOB IETUMOCTH
nensix unces: HOJl m HOK

[IprumMeHeHne NMPU3HAKOB JICJIMMOCTH
nenbix yucen: HO u HOK

89

90

[IpuMeHeHnE MPU3HAKOB IEIMMOCTH
L[EJIBIX YUCEII: OCTATKH 110 MOIYJIIO

[IprumeHeHne NPU3HAKOB JIEIIMMOCTH
LEJIBIX YUCEI: OCTATKH MO MOJIYJIIO

91

IIprMeHenue NpU3HaKoOB JIEIMMOCTH
LEJIBIX 4YHCeN: alroput™M EBknuna
IUIS peLlieHus 3a7ay B LIEJIbIX YUCIIax




Kontponsnas pabora: "Teopus

92 nenbix yncen"
Cucrema " COBOKYITHOCTb
93 YPaBHEHH. PaBHOCUIIBHBIE
CUCTEMBI U CHCTEMBI-CIIE/ICTBHS
Cucrema U COBOKYITHOCTb
94 YPaBHCHUU. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS
OcCHOBHBIE METOABbl  pelIeHUs
95 CUCTEM u COBOKYITHOCTEU
palMOHAIBHBIX YPAaBHEHU
OcHOBHBIE METOABl  pElIEHUs
96 CUCTEM U COBOKYITHOCTEH
UppaMOHAIBHBIX YPAaBHEHUI
OcCHOBHBIE METOAbl  pELICHUs
97 CUCTEM u COBOKYITHOCTEN
IIOKA3aTEJIbHBIX YPaBHEHUN
OcHOBHBIE METOABl  pElIEHUs
08 CUCTEM " COBOKYITHOCTEM
MTOKA3aTEJIbHBIX YPABHEHUHN
OcCHOBHBIE METOABbl  pelIeHUs
99 CUCTEM 51 COBOKYITHOCTEN
Jgorapu(pMUUECKUX YpaBHEHHM
OcHOBHBIE METOBI peneHus
100  cucTeM 51 COBOKYITHOCTEH
Jorapu(pMUYECKUX YpaBHEHUI
IIpuMeHeHne CUCTEM K PELICHUIO
101 MaTeMaTUYECKUX 3aJay W 3a71ay U3

pa3MyHBIX OO0JacTell Hayku U
peasbHOM JKU3HU, HWHTEpIpeTanus




IMMOJIYYCHHBIX PC3YJIbTAaTOB

[IpuMeHeHHE CHCTEM K pPEIICHHIO
MaTeMaTU4eCKUX 3a/a4 M 3a/1a4 W3
pa3IMuHBIX O0JlacTell HayKu U

102
pealbHOM KWU3HHU, HWHTEPIpETAls
MOJIYYEHHBIX PE3yJIbTaTOB
[Ipumenenue HEPaBEHCTB K
PEILICHUI0 MaTEMaTUYECKUX 3a1a4 U
3a7lad U3 pas3lMyHBIX obJacrTei
103 HaykKMh U peajJpbHOM  KU3HH,
MHTEPIPETALNS MOJTYYEHHBIX
pe3yJIbTaTOB
KontponsHas pabota: "Cuctemsl
palMOHANIBHBIX, HMPPALUOHAIBHBIX
104 pokasarensubix u
Jorapu(pMUYECKUX ypaBHEHHUI"
Panmonanbubie YpaBHEHUS c
105 napaMeTpaMmu
PanmonanbHbie  HEpaBEHCTBA €
106 napaMeTpaMu
PannonanbHbie CHUCTEMBI C
107 napaMeTpaMu
HNppaunonanbHbie YpaBHEHHS,
108 HEPABEHCTBA C apaMeTpamu
HppaunonanbHbie CHUCTEMBI c
109 napaMeTpaMu
Iloka3arenbHbIe ypaBHECHUS,
110 HEPABEHCTBA C MapaMeTpamu
111 IToka3arenbHbie CHUCTEMBI c




112

napameTpamu

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTPAMHU

113

114

115

JlorapupmMuyeckne  CHCTEMBI  C
napaMeTpamu

TpUrOHOMETpHUUYECKNE YPABHEHUS C
napaMeTpaMu

TpurosHomeTpryeckre HEPABEHCTBA
C ImapameTpaMu

116

117

TpPUrOHOMETPUYECKHE CHCTEMBI C
napameTpaMu

IloctpoeHne U HCCIIEIOBAaHUE
MaTeMaTUYECKUX Mozenen
pEaNbHBIX CHUTYallM C IOMOILBIO
YPaBHEHUH C IapameTpamMu

118

119

120

121

[Toctpoerne  u  uUcCCIEeIOBaHUE
MaTeMaTHYECKUX Moaenen
pealbHbIX CHUTYyallMil C TMOMOILBIO
CUCTEM YpaBHEHHH C mapameTpamMu

[Toctpoenne ©U  WCCIENOBAHUE
MaTeMaTHYECKUX Moaenen
pealbHBIX CUTYallMi C TMOMOIIbIO
CHUCTEM ypaBHEHUH C mapaMeTpamu

Kontponsnas pabora: "3amaum c

rnapaMeTpamu’

[ToBTOpEHUE, o0o01IeHHE,
CUCTEMAaTU3aLVs 3HAHUU:
"YpaBHenus"

122

[ToBTOpEHUE, 00o00111eH1E,




CHUCTCMaTHU3alusi 3HAHUU:

"VpaBHeHus"
[ToBTOpEHUE, 000011IEeHNE,
123 CHUCTEeMAaTH3alMs 3HAHUU:
"VpaBHeHusa. CucreMbl ypaBHEHHN"
[ToBTOpEHUE, 0000111eHHE,
124  cUCTeMaTU3aLMs 3HAHUU:
"HepaBenctpa"
[ToBTOpEHUE, 000011IEeHNE,
125 CHUCTEMAaTH3alMs 3HAHUU:
"HepaBencrtpa"
[ToBTOpEHUE, 00001IeHNE,
126  cUcTeMaTh3alus 3HAHUIA:
"Hepasencrna"
[ToBTOpEHUE, 000011IEeHNE,
127 CHUCTEMAaTH3alMs 3HAHUU:
"I[IpousBoanas u e€ npuMeHeHue"
[ToBTOpEHUE, 000011IEHHE,
128 CHUCTEeMAaTH3alMs 3HAHUU:
"[IponsBoanas u e€ npuMeHeHue"
[ToBTOpEHUE, 00o001Ienue,
129 CHUCTEeMAaTHU3alMs 3HAHUU:
"I[IpousBoanHas u e€ npumMeHeHue"
[ToBTOpEHUE, 000011IEeHNE,
130 CHUCTEMAaTHU3aLMs 3HAHUU:
"HnTerpan u ero npumeHeHne"
[ToBTOpEHUE, o0o01IeHHE,
131 CUCTEMAaTH3aLs 3HAHUM:
"®yHkiun"
132 IloBTOpeHue, 000011IEHHE,




CHCTEeMaTH3aIs 3HAHUU:
"(DYHKHI/II/I"
[ToBTOpEHUE, 000011IEeHNE,
133 cucTeMaTHu3anus 3HAHUU: 1
"®yHkuun"
134  Hrorosas kouTposbHas pabora 1
135  MTorosas koHTpoJbHAs paboTa 1
[ToBTOpEHUE, 00o0011eH1E,
136 cUCTeEMAaTHU3alUs 3HAaHUHN 1
OBILIEE KOJIMYECTBO YACOB IIO 136
ITPOI'PAMME

MPOBEPSAEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

10 KUIIACC
Koxa IIpoBepsieMble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHMS
NMPOBEPSiEMOr0 OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 001ero
pe3yJbTara o0pa3oBaHus
1 Yucna v BeIYUCTICHUSA
11 OnepupoBaTh TOHATUSIMHU: PALMOHAIBHOE W JEHCTBUTEIIBHOE
' YUCJI0, OOBIKHOBEHHAS U JIECATUYHAS APOOb, TPOLICHTHI
12 BrinonasaTe apudmMeTuueckue omnepanud ¢ ParMoHAIbHBIMU U
' JNEUCTBUTEIBLHBIMHA YU CIIaMHU
BrinonHsaTe npuOIuKEHHBIE BBIUMCICHUS, UCIOJIB3Ys MpaBHIa
1.3 OKpYTJIEHUs, JejaTh NOPHUKUJIKY U  OLEHKY pe3yJbrara
BBIYMCJICHU I
OnepupoBaTh MNOHATUSIMH: CTEIEHb C ILEIBIM TIOKa3aTeleM,
cTaHaapTHas (Gopma 3amucu JEHCTBUTEIHLHOTO YHCJA, KOPEHBb
14 HATypaJbHOW CTEMEHU; WCIOIb30BaTh TMOIXOIAIIYI0 (hopMy
3allUCU  JICUCTBUTEBHBIX YHCEN ISl PEIICHUS MPAKTUUECKUX
3a71a4 ¥ MPEICTABICHUS JaHHBIX
1.5 OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC M  TaHI€HC




IIPOU3BOJIBHOTO YTJIa; UCTIOIh30BATh 3aMKUCh MPOU3BOJIBHOIO yria
yepe3 oOpaTHbIe TPUTOHOMETpUYECKHE PYHKIIUU

YpaBHEHUS 1 HEPABEHCTBA

2.1

OnepupoBath NOHATHIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
Lenoe, palyoHaIbHOE, UppalOHAIbHOE ypaBHEHHE,
HEPaBEHCTBO, TPUTOHOMETPUYECKOE YPABHEHHE

2.2

BrinonHsaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN
U peniaTh TPUrOHOMETPUUYECKUE YPABHEHUS

2.3

BoeinonHATe  mpeoOpa3oBaHMs — LIENBIX, palUOHAIBHBIX U
UPPALMOHAJIBHBIX BBIPAKEHUM U pelIaTh OCHOBHBIC TUIIBI LIEJIBIX,
PAlMOHAIIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

24

[IpuMeHAT, ypaBHEHHUSI W  HEPABEHCTBA A  PELICHUSA
MaTeMaTHYCCKHX 3a/a4 U 3a7a4 U3 Pa3IMYHbIX 00JacTel HayKu 1
pEaIbHOM )KU3HU

2.5

MopenupoBaTh peajbHbIe CHUTyallUd Ha S3bIKE ajreOphl,
COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA MO YCIOBUIO
3a/1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAHHEM
amnmapara ajnreopsl

OyHKIMU U Tpapuku

3.1

OnepupoBath MOHATUSAMHU:  (DYHKIHUSA, CHOOCOOBI  3aJaHus
¢yHKUMK, O00NacTb ONpENeiIeHUsT U MHOXKECTBO 3HAYEHUU
bynakuuu, rpaduk GyHKIMHA, B3aUMHO 0OpaTHbIe (QYHKIIUH

3.2

OnepupoBarh MOHATUSAMU: YETHOCTh M HEYETHOCTh (YHKLIHH,
HYJM (QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA

3.3

Ncnionw3oBath rpaduku GyHKIHM 715 pellieHrs ypaBHEHUN

34

Ctpouth 1 ynTaTh rpadMKu TUHEHHON (PYHKIUHU, KBAIPATHUHON
GbyHKIIUU, CTENEHHON (PYHKIIUHU C TIETBIM MTOKa3aTesIeM

3.5

Ncnons3oBath rpaduku QyHKIUN 17151 UCCIIEOBAHUS TIPOLIECCOB
M 3aBUCUMOCTEH NpHU pEIICHUH 3adady M3 JAPYTruxX Y4eOHBIX
OpEeIMETOB W  pealbHOM  KM3HHM, BbIpaxaTb (opMysaMu
3aBUCUMOCTH MEX]1y BEJTMYUHAMHU

Hauana maremaTndyeckoro aHaiausa

4.1

OnepupoBatb HNOHATUSIMU: NOCJIEIOBATENbHOCTbD,
apupMeTnyecKas u reOMeTpuyecKas nporpeccuu




OHepI/IpOBaTB IHOHATHUAMMUN: OCCKOHEYHO Y6I>IBaIOHIaH

4.2 reOMeTpUYECKasi Mporpeccus, cymma OECKOHEYHO YObIBaloIen
r€OMETPUYECKON MPOTPECCHU
4.3 3amaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMU
44 Hcnonbs30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M MIPOTrPECCUM
' JUISL PELICHUS PEANTbHBIX 3a7a4 IPUKIAAHOTO XapaKTepa
5 MHoO»XecTBa U JIOTUKA
51 OnepupoBaTh  MOHATHUSIMH:  MHOXECTBO,  ONEpALMM  HaJ
' MHOKECTBAMU
Hcnonws30oBaTh  TEOPETHKO-MHOKECTBEHHBIM  ammapar s
5.2 OIMCAHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUMN, IIPU PELICHUH 3a1a4
U3 IPYTUX YYEOHBIX MPEIMETOB
53 OnepupoBaTh MOHATUSIMH: OINPEACICHUE, TEOPEMA, CIEACTBHE,
JIOKa3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMbie MpeAMeTHbIE Pe3YJbTATHI 0CBOCHUS
NMPOBEPSIeMOr0 OCHOBHOM 00pa30BaTe/IbHOM NMPOrpPaMMbl CPeHEro 001ero
pe3yJjbTara oOpa3zoBaHusi
1 Yucna v BEIYUCTICHUSA
OnepupoBaThb MOHATUSMHU:  HATypaJbHOE, IEJOE€  YHUCIO;
1.1 VCTIOJIb30BATh IPU3HAKU JIEJTUMOCTH LEJBIX YUCEN, PA3JI0KECHUE
YHCJIa Ha TPOCTHIE MHOYKHUTENM ISl PELICHUS 3a/1a4
12 OnepupoBaTb  MOHATHEM:  CTENEHb C  PAlUOHAIBHBIM
' nokazaresiem
13 OnepupoBarh MNOHATUSMH: JorapudM 4YHUCIA, NECATHUYHBIE U
' HaTypaJIbHBIC JIOTaApUPMBbI
2 YpaBHEHUS 1 HEPABEHCTBA
[IpuMeHATH CBOWCTBA CTETIEHU JIJIsl IPEOOPA30BaHMUs BbIPAKEHUI,
21 ONEPUPOBATh  TOHATUSAMM: I[OKA3aTEIbHOE YpPaBHEHHE U
' HEPAaBEHCTBO; pEIIATh OCHOBHBIE THUNBI  ITOKA3aTEJIbHBIX
YPaBHEHUI U HEPABEHCTB
2.2 BoinonHsaTh  mpeoOpa3oBaHUsl  BBIPAKEHUM,  COJAEpXKaIIMX




aorapudMbl;  ONEPUPOBATH MOHATUSAMHU:  JIOTapU(MHUUECKOE
ypaBHEHHWE W  HEPABEHCTBO; pEIIaTb OCHOBHBIC  THIIbI
ngorapuMUYECKUX YPaBHEHUI U HEPABEHCTB

2.3

HaXOILI/ITL peUICHUA HpOCTGfIHIHX TPUTOHOMCTPHYCCKHUX
HCPABCHCTB

24

OnepupoBarth NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUU U €€
pELIECHNEe; HCIIOIb30BATh CHUCTEMY JIMHEMHBIX YPAaBHEHUU IS
peuIeHUs IPAKTUYECKUX 3a1ad

2.5

HaxomuTe pemeHnss mpoCTEHMIIMX CHUCTEM M COBOKYIHOCTEH
PAalMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

2.6

MopenupoBaTh peaibHble CUTyallUd Ha S3bIKE aireOphl,
COCTaBJIATh BBIPAXKEHUs, YPABHEHHUSI, HEPABEHCTBA U CHCTEMBI 110
YCIIOBHUIO 3aJlayd, MCCJIEN0BAaTh IIOCTPOCHHBIE MOJCIHA C
MCIIOJIb30BaHUEM amrapara aareOpsl

@yHKIUHU U TpadUuKu

3.1

OnepupoBatb MOHATUSAMU: NEPUOINYECKAS byHKIMS,
OPOMEXYTKH MOHOTOHHOCTH (YHKLUHH, TOYKU OSKCTpEMyMa
¢yHKIMKM, HanOoJblllee W HaWMEHbLIee 3HAYCHUs (PYHKIUU Ha
IPOMEKYTKE; HCIOJIb30BaTh MX JUIsl HUccheqoBaHUs (YHKLHH,
3a/laHHOM TpaduKOM

3.2

OnepupoBatb HNOHATUAMMU: rpaduku IIOKa3aTeJIbHOM,
aorapupMuyYeCcKon U TPUTOHOMETPUYECKHUX GyHKUUK;
U300pakaTh UX Ha KOOPAMHATHOW IUIOCKOCTHM M HCIOJIb30BaTh
JUTSl peIEHUs] YPaBHEHUI 1 HEPABEHCTB

3.3

N300pakaTh Ha KOOPAMHATHOW TIJIOCKOCTH TpadUKH JTMHEWHBIX
ypaBHEHUH ¥ WCHOJB30BaTh MX JUIS PEIICHUS CUCTEMBI
JIMHEWHBIX YPaBHEHUN

34

Ucnionw3oBath rpaduku GyHKIUN 17151 UCCIICOBAHUS TIPOIIECCOB
¥ 3aBUCHUMOCTEH U3 IPYTUX YUESOHBIX JUCITUTLIHH

Hauana MaTeMaTHuecKoro aHaiausa

4.1

OnepupoBaTh NOHATUSIMU: HETIPEPbIBHAS (QYHKLIUS, POU3BOIHAS
(YHKUIMU; UCTIOJIB30BATh T€OMETPUUECKUN U (PU3UUECKUN CMBICIT
IIPOU3BOIHOM IS PELLICHUS 3a1a4

4.2

Haxonutb mpou3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH, BBIYUCIATH
IPOU3BOJIHBIE CYMMBbI, TPOU3BEIAEHUS, YACTHOTO (DYHKIIHIA




Hcnonb3oBarth IMPOU3BOAHYIO JId HCCIICOAOBAHUA q)YHKHI/II/I Ha
4.3 MOHOTOHHOCTD 141 9KCTPECMYMBI, IMPUMCHAITDH PE3YJIbTAThI
HCCIICA0BAHUA K ITIOCTPOCHUTIO I‘pa(i)I/IKOB

Hcnonb3oBath IMPOU3BOAHYIO JII HAXOXKICHHUA HAWIYUIICTO
4.4 PCUICHUA B IMPUKIaIHbIX, B TOM qucjic COIIMaJIbHO-
OKOHOMHUYCCKHX, 3aJa9ax

OnepupoBaTh TMOHATUSAMHU: TEPBOOOpa3HasT W  HHTETPa;

45 [OHUMATh T€OMETPUUYECKUN U PU3NUECKHUI CMBICII HHTETpaIa
46 HaxoauTh nepBooOpa3Hble 3JIEeMEHTAPHBIX (PYHKIIMA, BRIYUCISTD
' uHTerpai no gopmyie Hetotona — Jleitbuuia
Pemwate mpuknagHeie 3aadyd, B TOM YHCIE COLHUAIbHO-
4.7 SKOHOMHUYECKOTO U  (DU3UYECKOTO XapakTepa, CpeACcTBaMu

MaT€MaTHU4YCCKOI'O aHaJIn3a

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

Yucra v BEIYUCIICHUS

1.1

PaunonansHbie unciia. OOBIKHOBEHHbIE M JECATUYHBIE APOOH, MPOLICHTHI,
OECKOHEYHbIE MEepUoAUYecKHe napoOu. ApudmeTrueckue omnepauud ¢
palMOHAIIBHBIMU ~ YHUCJaMHu, MpeoOpa3oBaHUs YHCIOBBIX  BBIPAKEHUM.
[Tpumenenue npoOell M MPOLEHTOB JUIsl PEIICHUs NPUKIAIHBIX 33434y W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pealIbHON KU3HU

1.2

JlelicTBuTeNnbHBIE YHcia. PalMoHanbHbE W HppalMOHAIBHBIC YHCIA.
Apudmernueckue onepauuu c JNEUCTBUTEIILHBIMA YUCJIAMU.
[Tpubnv>xk€HHbIE BBIYUCIICHUS, MPaBUia OKPYTJICHUS, TMPUKUIKA U OIEHKA
pe3yJibTaTa BBIYMCIECHUN

1.3

Crenenp ¢ 1enbiM  mokaszateneMm. CraHgapTHas (opma  3amucu
JNEUCTBUTENHLHOTO 4YHcia. Mcmonb3oBanue moaxossmiel (Hopmbl 3amucu
JNEUCTBUTEIBHBIX  4YWCEN JJIsl  PEHIEHUus MPAKTUYECKHX 3adad4 M
MPEACTABICHUS JaHHBIX

1.4

ApudmMernuecknii  KOpeHb  HaTypalbHOW  cremeHu.  JledicTBus ¢




apu(PpMETUYECKUMU KOPHSMU HATypaJIbHON CTENIEHU

CuHHyC, KOCUHYC U TaHT'€HC YMCJIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHUHYC,

= ApPKTAaHT'€HC YMCIIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 | ToxnaecTBa U TOXKIAECTBEHHbIE MPEOOPa30OBaAHUS
29 [TpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHOBHBIE
' TPUTOHOMETPHUECKHUE (OPMYITBI
)3 YpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelIeHHME HEpPaBEHCTBA.
' MerTo/1 HHTEpPBAJIOB
2.4 | Pemenue nenbix u ApoOHO-pallMOHATBHBIX YPABHEHHUM U HEPABEHCTB
2.5 | Peuienune uppallMOHAJIbHBIX YPABHEHU U HEPABEHCTB
2.6 | PemieHue TpPUrOHOMETPUYECKUX YpaBHEHUMI
57 [IpuMeHeHUE ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMaTUYECKHUX 3a/1a4
' W 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PeaTbHOM KU3HU
3 ®yHKIUYU U TpaduKu
31 OyHkuus, cnocodsl 3amaHus ¢GyHkuu. ['padux dyHkuu. B3auMHO
' oOpatHbie QYHKITUH
30 OO6uacTh omnpeseNieHuss 1 MHOXKECTBO 3HaueHud ¢yHkimu. Hymu dyHkmmm.
' [TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
13 Crenennast GyHKIUS C HATYpalIbHBIM U IEJIBIM MOKa3aTeiaeM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa u rpauk KOpPHS n-OW CTENEHU
34 TpuroHoMmeTpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
' (GyHKIIMIA YUCIIOBOTO apryMeHTa
4 Hauana MaremaTn4yeckoro anaimnsa
41 ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJOBATEIbHOCTEH.
' MOHOTOHHBIE MOCIEA0BATEILHOCTH
Apudmernueckas ¥ reomeTpuueckas mporpeccuu. beckoneuno yonIBaromias
reomeTpuueckass — mporpeccus. Cymma  OecKOHEYHO  yOBIBaromiei
4.2 | reomerpuyeckod  mporpeccuu.  Popmyna  CIOXKHBIX  NPOLIEHTOB.
Hcnonb3oBaHue MPOrpeccuu Uisl pelleHrs peajbHbIX 3a/]ad MPUKIAIHOTO
xapakrepa
5 MHo»xecTBa U JIOTUKa
51 MHoxecTBO, omnepaluu Haj MHOXXecTBamH. [[uarpammbl Ditiepa — BenHna.

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOI'O arIiapara  J1Jid OIMKMCaHuA




peabHBIX MPOLIECCOB U SIBIICHUM, MPU PEILICHUU 3a/1ad U3 JIPYTUX Y4EOHBIX
PEIMETOB

5.2 | Omnpenenenue, Teopema, CIeACTBUE, TOKA3aTEILCTBO
11 KUIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHMUSA
1 Hucna v BBIYUCIEHUS
1.1 HarypanbHubie u nenbie uncina. [Ipu3Haku 1eIMMOCTH LEJIBIX YHACEIT
1.2 Crenensb ¢ pauMoHaIbHBIM MTOKa3aTeneM. CBOMCTBA CTENEHU
1.3 Jlorapugm uncna. JleciTuuHble U HATypajbHbIE JIOTapU(DMbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBaHue BbIpaXeHU, COAEpKAIUX JTOrapu(Mbl
)9 [IpeoOpazoBaHue BbIpaKEHUH, COAEPKALUX CTEIIEHH C PAllMOHAIBHBIM
' MoKa3aresieM
2.3 [IpumMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3arenbHbIe YpaBHEHHS U1 HEPABEHCTBA
2.5 Jlorapupmuyeckre ypaBHEHHUSI 1 HEPABEHCTBA
26 CucteMbl JNMHEWHBIX YypaBHEHUW. PemeHue mNpuKIagHbIX 3aad C
' IIOMOILBIKO CUCTEMBI JIMHENHBIX YPABHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
IIpumeHenne  ypaBHEHWH, CUCTEM UM  HEPABEHCTB K  PEIICHHIO
2.8 MaTeMaTUYECKUX 3a7a4 W 3aJad M3 pa3JIMyHbIX o0JacTel Hayku H
pEATbHOM KU3HU
3 @yHKIMU U TpadUKu
Oynkrusa.  [lepuogumueckue ¢ynkiuu. I[IpoMexyTkd MOHOTOHHOCTH
3.1 ¢yakiun. Makcumymbl W MUHUMYyMBl  GyHKnua. Haubomnbinee wu
HavMEHbIIIee 3HaUeHHE QYHKIIMU Ha TTPOMEXKYTKE
3.2 Tpuronomerpuyeckue PyHKITUN, KX CBONCTBA U TpaduKu
3.3 [TokazaTenbHas u jorapudmuueckas GyHKINUU, UX CBOMCTBA U rpaduKu
3.4 Ucnionp3oBanne rpadukoB (QYHKIUNA Il PEIICHUS YPAaBHCHUU W
' JIMHEAHBIX CHCTEM
3.5 Ucnonp3oBanne rpadukoB (YHKIHMA I HCCIEIOBAHUS TMPOIECCOB U




3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEIICHWU 3a7ad U3 JPYrux
y4eOHBIX MPEAMETOB U peaTbHOM KU3HU

4 Hayajia MaTeMaTH4eCcKOro aHajimsa

4.1 HenpepriBable GhyHKIINH. MeTOI HHTEPBAJIOB sl pEIICHNUS HEPABEHCTB

[IpousBoanas ¢yHkuuu. ['eomeTpudyecknii u  (HUMYECKHN  CMBICI

4.2 .
IPOU3BOIHOM

43 [IpousBogubie  3meMeHTapHbIX  QyHKOHH. DOpMysbl  HAXOXKICHUS
° IPOU3BOAHON CyMMBI, IPOU3BEACHUSI U YACTHOTO (YHKIIHIA

[IpuMeHeHre Mpou3BOAHON K UCCIENOBAHUIO (DYHKIHMA HA MOHOTOHHOCTb
4.4 u dKkcTpeMyMbl. HaxoxaeHue HauOOJBIIEr0 M HAMMEHBILIET0 3HAYCHUs
(GYHKIIUU Ha OTPE3Ke

[IpuMeHneHre TPOU3ZBOMHON IS HAXOXKICHUS HAWIYUIeTO PEIICHUS B
4.5 | TpUKIATHBIX 33Jadax, I OMpEAeNICHUs] CKOPOCTH MpPOIecca, 3a1aHHOTO
dbopmyoi unu rpagpukom

4.6 ITepBooGpaznas. Tabnuiia mepBooOpa3HBIX

WNurerpan, ero reomerpuueckuil u (usmdeckuid cMmbIci. Beruncienue

4.7
uHTerpana no gopmyne Hetorona — JleiiOnuria

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HNPOI'PAMMBLI CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Kox IIpoBepsiembie TPeOOBaHUA K NPEAMETHBIM Pe3yibTaTaM
NPOBEPSIEMOI0 | OCBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl CPEAHEro
TpeOOBaHUS 00111ero o0pa3zoBaHus

Brnagenne metomamMu TOKa3aTENbCTB, aITOPUTMAMHU PEIICHUS
3aa4; yMeHHe (GOpMYJIHpPOBATH M OICPUPOBATH ITOHSATHSIMH:
Olpe/eNieHue, AaKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO,
MpU3HAK, J0Ka3aTeIbCTBO, PaBHOCWIBHBIC (OPMYIHPOBKH;
NPUMEHATh HX; YyMeHue GOpMyIupoBath oOpaTHOE U
1 MPOTUBOIIOJIOKHOE YTBEPXKJCHUE, TPUBOJUTH TPUMEPH U
KOHTPIPHUMEPHI,  HWCIOJb30BaTh  METOJ  MaTEeMaTHYECKON
WHIYKIIUW; TIPOBOAUTH JIOKa3aTCbHBIC PACCYKICHHS TPH
pEeIICHUM  3a/ad, OIEHWBATh JIOTHYECKYI0 IPaBHJIBHOCTh
pacCyXJIeHH; YMEHHE OIepHUPOBATh IMOHSATHUSIMH: MHOXKECTBO,
MOJIMHOXKECTBO, ~ OIEpallid  HaJ  MHOXECTBAMH, YMCHHUE




UCIIOJIB30BaTh  TEOPETHKO-MHOKECTBEHHBIM  ammapar Ui
ONMCAHMS PEaANbHBIX IPOLECCOB U SBICHUN W IIPU PEIICHUH
3aJa4, B TOM 4YHCII€ U3 JPYTUX Y4E€OHBIX NPEAMETOB; YMEHUE
OTIepUPOBATh MOHATUAMU: Tpad, CBA3HBIA Tpad, AEpeBO, LHUKII,
rpad Ha TJIOCKOCTH; yYMEHHME 3aJlaBaTh M OIHUCHIBATh Tpadbl
pa3IMYHBIMH CIOCOOAMHM; HCIIOJIb30BaTh Tpadbl MPHU pEHICHUU
3aj1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYPaJbHOE YHMCIO, LEI0e
YHUCIIO, CTENEHb C LEJbIM IOKAa3aTesieM, KOPEHb HaTypaJlbHOM
CTENIEHU, CTENEHb C PAlUOHAIBHBIM IOKA3aTeJeM, CTENEHb C
JCHCTBUTENBHBIM  [IOKa3aTeieM, JorapudmM uuciaa, CUHYC,
KOCHUHYC M TaHT€HC MPOU3BOJILHOTO YHCIIA, OCTATOK MO MOJYJIIO,
palyoHaIbHOE YHUCIO, HUPPALUOHAIBHOE YHCIO, MHOXECTBA
HATYpaJIbHBIX, LIEJBIX, PAllMOHAIbHBIX, IEHCTBUTEIbHBIX YHCEI;
YMEHHE WCIOJIb30BaTh MPU3HAKA JETUMOCTH, HAWMEHBIIHNA
oOlMi JAeNuTeNnh M HauMeHblIee oO0Ilee KpaTHOEe, alrOpHTM
EBknupa mpu pemieHHHM 3aaad; 3HAKOMCTBO C  Pa3IUYHBIMU
MO3UIIMOHHBIMH CHUCTEMaMH CUWCJICHHUS, YMEHHE BBIMOJHATH
BBIUMCJICHUE 3HAYEHMH M MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeneHs MU ©W  Jorapudmamu, TpeoOpa3oBaHusi JAPOOHO-
paloHaIbHBIX BBIPAKEHUH; YMEHUE ONEPUPOBATH MOHATHUSMU:
MOCJIEI0OBATENBHOCTD, apupmeTnyecKas nporpeccus,
reoMeTpuyeckas  mporpeccusi, OECKOHEYHO  yObIBarouas
reoMeTpudecKas IPOTpecCus; yMEHUE 3a/1aBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCIIe C MIOMOIIBIO PEKYPPEHTHBIX
dbopMyIl; yMEeHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE
YHCII0, CONPSHKEHHBIE KOMILJIEKCHBIE YKCIIa, MOAYJIb U apIYMEHT
KOMIUIEKCHOI'O 4Mcia, (opma 3amucd KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpPUYECKas U airedpanyeckas);
yMEeTh  MPOW3BOAUTH  apuPMeTHUecKue  JCUCTBUS  C
KOMIUIEKCHBIMU YHCIIAMU; TTPUBOJUTH MPUMEPHI UCTIOIB30BaHUS
KOMIUTIEKCHBIX YHCEI; OTIEpUPOBATh MOHATUSAMHU: MaTpuia 2xX2 u
3x3, omnpenenurenab MaTPULbl, TEOMETPUYECKUH  CMBICI
OTIpeIeTUTENS

YMenue OIICpUPOBATDH IIOHATUAMMU.: panuOHAJIbHEIC,
HPppadrOHAJIbHBIC, IIOKAa3aTCIIbHBIC, CTCIICHHBIC,




gorapupMUYECKre,  TPUTOHOMETPUYECKHE  ypaBHEHUS U
HEPABEHCTBA, UX CHUCTEMbI; YMEHUE OIEPUPOBATH IMOHITUSMH:
TOXJIECTBO, TOXJECTBEHHOE IMpeoOpa3oBaHuEe, YpaBHEHUE,
HEPaBEHCTBO, cucrema ypaBHEHUI U HEPaBEHCTB,
PaBHOCWJIBHOCTh YPAaBHEHMI, HEPABEHCTB M CHUCTEM; YMEHHUE
pemiatb ypaBHEHHS, HEPaBEHCTBA U CHUCTEMBI C IOMOIIbIO
pa3IuYHBIX NPHEMOB; pelIaTh YypPaBHEHWS, HEPABEHCTBA U
CUCTEMBI C MapaMeTpoM; MPUMEHSITh YpPaBHEHUS, HEPAaBEHCTBA,
UX CHUCTEMBI JUJIl PEUICHHUs MATEMAaTHYECKUX 3a/1ad U 3aJa4 U3
pa3iInuHbIX 00JacTel HAyKH U peaslbHOM KU3HU

YMeHue omnepupoBaTh HNOHATUSIMM:  (PYHKIMS, UYETHOCTH
GyHKIUM, TEPUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DyHKIINH,
MOHOTOHHOCTh (DYHKLIMH, 3KCTpeMyM (YHKLNHU, HauOoJIbIIee U
HauMEHbIlIee 3HAU€HUs (PYHKIIMU Ha IPOMEXKYTKE, HETIPEphIBHAS
(GyHKUHS, acUMITOTHI Tpaduka (yHKUMU, TEepBas U BTOpas
Npou3BOAHAs (YHKLIHUH, TEOMETPUUYECKUA U PU3NYECKHIA CMBICT
MPOU3BOJHOM, IEpBOOOpa3Hasi, ONPENEAEHHBIM  MHTErpal;
YMEHUE HaxOIWUTh ACUMNOTOTHI Tpaduka (QYHKIUU; yMEHUE
BBIYHCIIATh MPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YAaCTHOTO M
KOMITO3UIIMK (PYHKIUH, HAXOJUTh YpPAaBHEHHE KacaTeIbHOU K
rpapuky  QyHKOUH;  yMEHHE  HAXOJUTh  IPOU3BOJHBIC
AJIIEMEHTAapHbIX (PYHKIMI; YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO
JUIL  UCClIeIoBaHUSl  (DYHKIUM, HAXOAUTh HAUOOJBIINE U
HaMMEHbIIMEe  3HayeHuss  (QYHKUUNA;  CTpPOUTh  Tpaduxu
MHOTOWIEHOB C HCIOJb30BaHUEM ammnapara MaTeMaTHYeCKOTO
aHanu3a; NOPHUMEHATb  [POU3BOAHYIO  JUII  HAXOXKICHHS
HaWJIy4ylIero peleHns B MPUKIAIHbIX, B TOM YHCIIE COLMAIBHO-
HKOHOMUYECKUX U (PU3NYECKUX 3aJadyax; HaXOJIUTh IUIOAAN U
00BEMBI (PUTYp C MOMOILIBIO HHTETpaya; MPUBOAUTH MPUMEPHI
MaTeMaTU4eCcKOro MOJEJIMPOBAHUS C MTOMOILBIO
nuddepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: Tpaduk QyHKIHMH, oOpaTHas
byHKUMS, KOMMO3UIMS  (YHKUMHA, JUHEHHas  QyHKIWMS,
KBajgpaTHuyHas (YHKIUS, palMoHambHas (QYHKIUS, CTEMeHHas
byHKUMS, TPUTOHOMETPHUYECKHUE byHKUIMH, oOpaTHbIe
TPUTOHOMETPUUECKUE GyHKIHIH, NoKazaTelbHast U




norapudMuyeckass (QyHKIIMU; YMEHHE CTPOUTh Tpaduku
M3YYEHHBIX (YHKUUN, BBINOJIHATH NpeoOpa3oBaHus TpaduxoB
GyHKUMNA, UCTIONIB30BaTh rpaduKU IS U3yYEHUs] MPOLIECCOB U
3aBHCHUMOCTEH, TpU pelIeHHH 3a7ad M3 JPYIHX Yy4eOHBIX
IPEeIMETOB U 33/1a4 U3 PEaIbHOM KU3HU; BBIpAXaTh GopMyIaMu
3aBUCUMOCTH MEXIY BEJIMYMHAMH; HCIOJIb30BaTh CBOWCTBA U
rpaduku (QYHKIMA IS pelIeHUs ypaBHEHHWI, HEPaBEHCTB U
3aJlay ¢ [apaMerpamMu; H300pakaTb Ha KOOpPJIWHATHOMN
IJIOCKOCTA MHOYKECTBA PEIICHHWI YpaBHEHUM, HEPABEHCTB U X
CUCTEM

YMeHue pelmiath TEKCTOBBIE 3a/1aUd Pa3HbIX TUIOB (B TOM YHCIIE
Ha TIPOILICHTHI, JI0JIM U YacTU, HA JBUXKEHUE, paboTy, CTOUMOCTD
TOBApOB W YCJIYT, HAJOTH, 3aja4d U3 OOJacTH yIpaBiICHUS
JUYHBIMA U CEMEHHBIMH (PUHAHCAMM); COCTABISTh BBIPAXKEHUS,
YPAaBHEHHMS, HEPABEHCTBA M HMX CHUCTEMBI IIO YCIOBHIO 3aJa4H,
HCCIIEI0BATD IIOJIyYEHHOE penieHue 151 OLICHUBATH
NpaBAONOAOOHOCTh  PE3YNbTATOB;, yMEHUE  MOJAEIUPOBATh
peanpHbIE CUTyallud Ha A3bIKE MAaTEMaTHUKH; COCTaBIISITh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HUX CHUCTEMBI IO
YCIOBHIO  3aJlayd, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM  amnmapara  anreOphl, HWHTEPHPETUPOBAThH
MTOJTyYEHHBIA PE3YyJIbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpeqHee apudmeruyeckoe,
MeauaHa, HauOosblllee M HauMEHbIIee 3HA4YeHMs, pa3Mmax,
JUcrepcusi, CTaHJapTHOE OTKJIOHEHHWE YHCIIOBOro Habopa;
YyMEHUE  M3BJIEKaTh,  HUHTEPHPETHUPOBATH  WH(MOpMAaIuIo,
NPEACTAaBICHHYI0 B Ta0iauIax, Ha Juarpammax, rpadukax,
OTPaXAIOLIyl0 CBOWCTBA pEANbHBIX MPOLECCOB U SBJICHHIA;
IPEJCTaBIsATh UHPOPMALIMIO C MOMOIIBI0 TAaOIUI[ M HUarpamu;
UCCJIENOBATh CTATUCTUYECKHE JaHHbIE, B TOM UHCIE C
IPUMEHEHHEM TpapUuecKUX METOJ0B M AJIEKTPOHHBIX CPEICTB;
rpauyecKy UCCIE0BaTh COBMECTHBIE HAOIOICHHUS C TOMOLIBIO
JAarpaMM pacCeuBaHUs U JIMHENHOU perpeccuun

YMeHne onepupoBaTh IMOHATUAMH: CIYyYaWHBIA OIBIT U
Clly4ailHoe COOBITHE, BEpPOSTHOCTh CIYYalHOTO COOBITHS,
yMEHHE BBIYUCIIATH BEPOSATHOCTD C HUCIIOJIL30BAaHUEM




rpadUYecKuX METOJIOB; TPUMEHATH (OPMYJBI CIOXKCHUS U
YMHOXEHHUS BEPOSTHOCTEH, (OpMyrny TOJTHOW BEpOATHOCTH,
dbopmyny bepnymnu, komOuHATOpHBICE (aKTel U (HOPMYIIBL;
OLICHUBAaTh  BEPOSATHOCTH  PEANbHBIX  COOBITUH;  yMEHHUE
OTIEpUPOBATH MOHATHAMU: ClIydailHas BeJIMYMUHA, paclpeesieHue
BEPOATHOCTEH, MaTeMaTUYecKoe OXUAAHHWE, JUCIEpCHS U
CTaHJIAPTHOE OTKJIOHEHHE CIy4YalHOM BEIMYMHBI, (YHKIUU
pacmpeeneHns U TUIOTHOCTH PaBHOMEPHOTO, TIOKAa3aTeIbHOTO |
HOPMAJIBPHOTO pacIpelie]IiCHHl; YMEHHE UCIIOIb30BaTh CBOWCTBA
U3YYEHHBIX pacHpeeNeHui JUIsl peleHus 3a/1a4y; 3HAKOMCTBO C
MNOHSATUSAMU: 3aKOH OOJIBIIUX YHCEN, METOJbl BBIOOPOYHBIX
UCCIICIOBaHM, yMEHHE MPHUBOJUTH TPUMEPHI TPOSIBICHUS
3aKOHa OOJBIIMX YHCENT B TMPHPOJHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHUE OIEPUpPOBATh TMOHATUSMHU: COYECTAHHE,
NEPECTaHOBKA, YUCIIO COYETAHUMU, YUCIIO MEPECTAaHOBOK; OMHOM
HprloTOHa; yMmeHHEe MpPUMEHATh KOMOMHATOpHBIE (AKTBI U
paccyXJeHus i1 pPElIeHUs 3a7ay; OLIEHHWBATh BEPOATHOCTH
pealIbHbIX COOBITHI; COCTaBISATh BEPOATHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MMOYICHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATHUAMH: TOYKA, IPsiMasi, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVA, IUIOCKHM Yrod,
JIBYIPAHHBIM yroj, TPEXTPAHHBIA yTOJ, CKPEIIUBAIOIIAECS
IpsIMbIE, MAPAJUIEIIbHOCTh W NEPHNEHAUKYJSPHOCTDh NPSAMBIX H
IJIOCKOCTEH, YroJl MEXKIy MPSAMBIMH, YTOJl MEXAY NPSIMON H
IJIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU
0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMHU, PAaCCTOSHUE
MEXIy IUIOCKOCTSIMH; YMEHHE MCIOJIb30BaTh IIPU PEIICHUHU
3aa4 W3Yy4YEeHHbIE (AKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHUpPA; CTPOUTH
MaTeMaTUYECKUE MOJENH C TOMOIIBI0 TEOMETPUUECKUX MTOHATHIA
Y BEJINYMH, PEIATh CBSI3aHHBIE C HUMU ITPAKTHYECKUE 3a1a4U
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YMeHue onepupoBaTh MOHATHSIMH: IJIOWAAb (UTYPBL, O00BEM
(burypbl, MHOTOTPaHHUK, MPABWIbHBIA MHOTOTPAHHUK, CEUECHUE
MHOTOTpaHHMKA, KyO, Napajuielenurnen, MOpusMa, MHpaMuUJa,
durypa M TOBEPXHOCTh BpalIEHUs, UWIUHApP, KOHYC, IIap,
chepa, miomaab chepsl, MIOLEAAb MOBEPXHOCTH MHPAMUBbI,




OpU3MBlL, KOHYyCa, LWIMHIApA, OOBEM Ky0Oa, HpPsIMOYTOJIBHOIO
napaJulelenunensa, NUpaMuibl, NPU3MbL, LHIMHIPA, KOHYCa,
niapa, pa3sBEPTKa NMOBEPXHOCTH, CEYEHUS KOHYca W IWJIMHJIpA,
IapajuleNIbHbIE OCH WJIM OCHOBAHHIO, CEYEHHUE 11apa, MNIOCKOCTD,
Kacaronasicss cgepsl, LIWIMHAPA, KOHYCa; YMEHUE CTPOUTh
CeueHHEe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPHI
Y TIOBEPXHOCTH BPAILCHHUS, UX CEUECHMS], B TOM YHUCIIE C IOMOILBIO
NIEKTPOHHBIX  CPEACTB; YMEHHE  NPHUMEHSATh  CBOWCTBA
reOMETpUYECKUX (QUryp, CaMOCTOATEIbHO (OPMYIUPOBATH
ONpE/ENCHUs] U3y4aeMbIX (UIyp, BBIABUIATh TUIOTE3Bl O
CBOMCTBax U MpPHU3HAKAX '€OMETPHUUECKUX (UTyp, 0OOCHOBBIBATH
WIM OINpOBEPraTh MUX; YMEHHE MPOBOJUTH KIACCHU(PUKALIUIO
(Guryp mo pa3iIMyHbIM MPU3HAKAM, BBINOJIHATH HEOOXOIUMBIE
JIOTIOJTHUTENbHBIE TOCTPOEHUS
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YMeHue onepupoBaTh MOHSATUSIMU: JIBHXKCHUE B MPOCTPAHCTBE,
napajuyielbHbli MEPEeHOC, CUMMETPUS Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUE MOA00US, MOJOOHBIC
burypsl; yMEHHE paclio3HaBaTh paBHbIC U MOAOOHBIE (DUTYDPHI, B
TOM YHCJIE B MPUPOJAE, UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BAThH
r€OMETPUYECKUE OTHOIIEHUS TPH PEUICHUW 3a7a4; HaXOIUTh
Tr€OMETPUYECKUE BEJIMYMHBI (JITTUHA, YTOJI, TIJIOIIa/b, 00bEM) MPU
pElIeHUH 3aJa4 U3 JPYruX y4eOHbIX MPEIMETOB U U3 pEeaIbHOU
KU3HHM,; YMCHHUE BBIYUCIIATH TEOMETPUUCCKHUE BETUIMHBI (JJIMHA,
yroja, IUIoW@aab, OO0bEM, IUIOLAAb IMOBEPXHOCTH), HCIOIb3YS
U3y4eHHbIE (QOpPMYyJIBI W METOJbl, B TOM YHCJE: IUIOIAIb
MOBEPXHOCTH MUPAMUJBI, IPU3MBbI, KOHYCA, IIWIMH]IPA, TUIOIIA/Th
chepbl; 00bEM Kyba, MPSAMOYTOJIBHOTO TMapasuieenurea,
MIUPAMHUJIBI, IPU3MBI, [IWJIMHAPA, KOHYCa, IIapa; YMEHHE HAXOIUTh
OTHOIIIEHHE O0BEMOB MOAOOHBIX PUTYP
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YMeHne onepupoBaTh IOHATUSMH: IPAMOYTOJbHAs CUCTEMA
KOOPJHWHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPJIAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEIECHUE BEKTOPA HA YUCIIO, PA3JIOKEHUE
BEKTOpa MO 0a3ucy, CKajJsIpHOE MPOU3BEICHUE, BEKTOPHOE
MPOU3BEIICHUE, YIOJI MEXKAY BEKTOPaMHU; YMEHUE HMCIIOJIb30BATh
BEKTOPHBIA M KOOPAMHATHBIM  METOX  JUISL  PELICHUS
T€OMETPUYECKUX 3aJa4 U 33/1a4 APYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh MOAXOIALIMM METOJ AJis peUIeHMs 3aJauu;
IIOHMMAaHUE 3HAYMMOCTH MAaTEMAaTUKHU B U3YYEHUH NPUPOIHBIX U
OOIIIECTBEHHBIX IPOLIECCOB M SIBICHUN; YMEHHE pacro3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHMKA B MCKYCCTBE, YMECHHE
IIPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCHUCKON U
MHPOBOM MAaTEMaTUYECKOW HAYKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA

Kon
| Yucna u BBIYUCIEHUSA
1.1 HarypansHabie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHACEI
12 Parnmonaneubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH, IPOLIEHTHI,
' OECKOHEYHbIE IEPUONYECKUE IPOOH
13 ApudmMernuecknii  KOpeHb HaTypaibHOW creneHd. JledicTBus ¢
' apu(pMETUIECKUMHU KOPHSMHU HATypAJIbHON CTENEHU
14 Crenens ¢ nensiM nokaszarenem. CTENeHb ¢ palMOHaIbHBIM ITOKA3aTEIEM.
' CaoiicTBa crerneHn
L5 CuHyCc, KOCMHYC M TaHI€HC YHCJIIOBOIO AapryMeHTa. ApKCHHYC,
' APKKOCUHYC, apKTaHI'€HC YUCIIOBOI'0 apryMeHTa
1.6 | Jlorapudm uucna. JlecaTuunble U HaTypaibHbIE JOrapru(pMbI
JleficTBUTEBHBIE quca. Apudmernueckue ornepanuu c
1.7 NEHUCTBUTENbHBIMU YHclaMu. [lpuOnuxk€éHHble BBIUMCICHMS, IpaBHIIa
OKPYTJIEHUS], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIUYNCICHAN
1.8 [IpeoOpazoBanue BoIpaKeHUI
1.9 KommuiekcHble yncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 [enbie u qpoOHO-paIMOHATBHBIC YPABHEHUS
2.2 HppanmonanbHbIE ypaBHEHUS
2.3 TpuroHoMeTprudeckue ypaBHEHUs
2.4 [TokazaTenbHbIC U JOTapUPMUIECKHE YPABHEHUS
2.5 [enbie u ApoOHO-paIIMOHATBLHBIE HEPABEHCTBA
2.6 HNppaunonanbHble HEPAaBEHCTBA
2.7 [TokazaTenbHbIC U JTOrapUPMUIECKHIE HEPABEHCTBA
2.8 TpUroHoMeTpUIECKUE HEPABEHCTBA
2.9 CucteMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10| VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMHU
2.11| Marpuna cuctemsbl JIMHEMHBIX ypaBHEHUN. ONIpeAEIUTEND MAaTPULIBI




3 OyHKIMHA U TpaduKu
Oynkuusa, crnocoObl 3amanust QyHkuud. ['padux ynxkumuu. Bzanmuo
3.1 oOpatHbeie (yuknuu. YétHpie m HeuéTHble (QyHKIMU. llepuomudeckue
byHKIIUU
OOnacTh ompeneneHus W MHOXKECTBO 3HaueHuH QyHkuuu. Hymnm
39 byaknun. [IpoMexyTku 3HaKONOCTOSHCTBA. [IpOMEKyTKH MOHOTOHHOCTH
' byaknun. MakcuMyMbl W MUHUMYMBI  QyHKIud. Haunbomnbmee wu
HaMMeHblIIee 3HauUeHre (PYHKIIMKU HA IPOMEXKYTKE
33 CrerneHHast GyHKITUS ¢ HATYpaJIbHBIM U IIEJIBIM TToKazaTeneM. E€ cBoiicTBa
' u rpaduk. CBoicTBA U rpaduK KOPHS 1-0M CTENEHU
34 Tpuronomerpruyeckue PyHKIIUU, UX CBOMCTBA U IpaduKu
3.5 [TokazaTenbHas u Jorapudmuyueckas GyHKIUU, UX CBOWCTBA U rpaduKu
3.6 Touku pazpsiBa. AcuMnTOTHl IpadukoB (pyHkuil. CBolicTBa (PyHKUUM,
' HETPEPBIBHBIX HA OTPE3KE
3.7 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aIaHUS ITOCIEIOBATSIHLHOCTEH
18 Apudmernueckass U reomeTpuueckas mporpeccur. Dopmylia CI0XKHBIX
' IPOLICHTOB
4 Havana MaremaTn4yeckoro anaiamnsa
4.1 [TpousBoanas ¢pyukuuu. [IponsBoaHble AneMEHTapHBIX PYHKIUI
[IpumeHeHnne mMpou3BOHON K UCCIIeI0BaHNIO (DYHKIIMI HAa MOHOTOHHOCTD
4.2 U JKCTpemMyMbl. HaxoxaeHne HanOONbIIer0 WU HAUMEHBINEro 3HAYCHUS
(GyHKLIHU Ha OTPE3Ke
4.3 [TepBooOpaznas. Uurerpain
5 MHo»xecTBa U JIOTUKa
5.1 MHoxecTBO, onepanuu HaJl MHOXecTBaMu. Jluarpammel Jiinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTUCTHKA
6.1 OmnucarenbHasi CTAaTUCTHKA
6.2 BeposatrHocTb
6.3 KomMOunaropuka
7 ['eomerpus
7.1 QuUrypsl Ha IIOCKOCTH
7.2 IIpsiMbIE ¥ IIIIOCKOCTH B IPOCTPAHCTBE




7.3

MHororpaHHuKH

7.4

Tena n TOBEPXHOCTH BpaIlCHUS

7.5

KOOpI[I/IHaTBI H BCKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

Marematuka: anaredpa W Hayajga MaTEMAaTHYECKOIO aHaJIM3a, T'C€OMETpPHS.
Anrebpa u Hadasma mMaTeMatudeckoro aanmsa, 10-11 xmaccel/ Amumon I11LA.,
Komsarun HO.M., Tkauea M.B. u japyrue, AKIHOHEpPHOE OOIIECTBO
«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Meronuueckue pekomeHmauuu k ydeOHuky L. A. Amumona, 1O. M.
Konaruna, H. E. ®énoposoit u ap. 10-11 kmaccel. ABtopel: H. E. ®Eénopoaa.
M. B. Tkauépa. 5-e uznanue, crepeorunHoe Mocksa «IIpoceemenne» 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://www.yaklass.ru/p/algebra#tprogram-11-klass

https://www.yaklass.ru/p/algebrat#tprogram-10-klass




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 201238376697895853320780557420615072302087239027
Bnapgened NlesaHosa AHacTacua BnagumMupoBHa

OeicTevTened C 16.04.2025 no 16.04.2026



http://www.tcpdf.org

		2025-11-20T16:29:43+0500




