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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Haubojee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHUs,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIICHUE O0yYaroIIMXCcsd Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIHpyeT CcBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKjaJ(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUSI 3aKOHaMHU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUsA U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU anreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTH, JOKa3bIBAThH
YTBEPXKACHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, HMCIOJIB30BAThH
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadaja MaTeMaTHYE€CKOI'O
aHanm3a» 00ydJaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEajbHbIX CUTYAIlUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HAaKOMSTCI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U MCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJIKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiaredpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Havaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJIEJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa u Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHDKEHUHM JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJEp’KaHUE HECKOJBKMX MaTEeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIIapaToM, Y HUX MOCJIEI0BATEIbHO (POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3zoBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3oBaHusl 0co0O€ BHUMaHue  yaensieTcs  (OPMUPOBAHHIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarolmIMMCs MHOXKECTBAa HATYypalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, 0COoOble CBOMCTBa
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHSA HATYpabHOW CTETMIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSIMHM MX MPUMEHEHUS ISl PelleHUsl pa3IM4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U e€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKPETH3aIHs.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJEBAlOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpAalMOHATIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX YypPAaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapameTpol. [lodydeHHbIE yMEHHS HIMPOKO HCIOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HAaWOONBIINX M HaWMMEHBIINX 3HAYCHUH (DYHKIIHH.
Jlannast copepkarenbHasi JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,
collepKallluX CTerneHu W Jiorapudmel. brarogaps uszydeHuio anreOpandyeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu, MpPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPaBEHCTB. AureOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepkarenbHo-MeTOaMYeCcKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUEHNs MaTepurana. M3ydenue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMI, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUMHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANIbHOW KU3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pPa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMHU B
paznu4HOi dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK M MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMH, OMPEACNsITh WX HAuOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMann (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHUSI MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4E€CKOTO
aHaiM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUN pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroliuecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aroIuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMONIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepualn
y4eOHOTO Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pPEAIbHBIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
HCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS TMPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «AnreOpa 1 Hadyana
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHue yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUN U PeabHOM )KU3HMU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JEWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [Ipubnmk€HHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA pEe3yIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenbiM  nokazareneM. buHom Herorona. Hcnonp3oBanue
noAXosIEeH (GOpMbI 3aMMUCH JEHCTBUTENBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeaeM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koddunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METO/IbI penieHust
UppaIMoHaIbHBIX YPaBHCHUI.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTeIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METOJIbI pericHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJICHUE €T0 3HAYEHHUS, NIPUMEHEHUE OINPEACIIUTENS IS pEelIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

OyHKus, crnocoObl 3amanus (QyHKIuUM. B3auMHO o0OpaTHble (YHKIHH.
Kommnosumms gyskiuit. I'paduk  QyHkimu. SiaemeHTapHble TpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHHs PYHKIIMU HA TPOMEXKYTKE.

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

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHM Kak (GYHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

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

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

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

Hayaja MaTeMaTH4eCcKOro aHajin3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHUsl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEIOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHno yobiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON
MPOrpeCcCrr. JINHENHBIA U 3KCHOHEHIIMAIBHBIA pOCT. Uncio e. @opmya CI0KHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3aaady
MPUKIIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHKiud.  [IpousBomHas  cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEpalMy HaJ MHOXECTBAMHU W WX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJIICHUM, NPH PENICHWH 3a4a4 U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4yHcia. Apudmerndyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3HUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa M COBOKYNHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJIbI PELIECHUS TOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEeNbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPaAMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO0  3HAYEHUU
HEIpEePbIBHON (DYHKIUH HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuua.

[TpumeHeHne HMHTerpaja s HAXOXKICHUS IUIOMAACH IUIOCKUX (QUIyp Hu
00BEMOB T€OMETPUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHHUS Pa3IMUHBIX CTPYKTYp, SBJICHHM,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaKTAaHCKON HUJIEHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusX, cdepax
HSKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW pPOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NUEeCKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymelr mnpodeccnr W Ppeannu3oBbBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMpPaBICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB €&
pPa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
MHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJIB30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEI0BAaHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HCCIENOBaHUS, OLEHUBATH  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IIPOILIECCA, A TAKKE BBIIBUTATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a/1au;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
Heas MU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOU TEMB,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJIEH, HAICJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (Qopme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEpUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOWU pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
00001aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBBIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAH[Ibl, OLICHHBATh
Ka4eCTBO CBOEr0 BKJIajia B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hauajga MaTeMaTHYECKOTO aHATU3a:

Yucji1a ¥ BBIYUCTICHUSA

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

MPUMEHSTh JIpOOM W TPOLEHTHI JJISI PEHICHUs] TPHUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOpMY 3aMHUCH JAEHCTBUTENBHBIX YUCEN IS PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBaTh MOHATUSAMU: JIOTapu(pM UHCIA, JECATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

CcBOOO/IHO OMNEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuress 2 X 2 g BBIYMCIECHHS €ro 3HayeHwus,
NPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C NOMOILIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAKEHUHN, COJIEPIKAIINX CTEICHH C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BbIPAKEHUI;

cBOOOIHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOIIBbIO PABHOCHJIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HeoOXoaumble  (GOpMyJbl  JUIsl  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, HCCIEA0BATh
IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM almapara ajreopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh MOHIATUAMM: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEIECHUS U MHOKECTBO
3HaYeHUH QPYHKINU, HYJIH QYHKIIHH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (DYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs (QYHKIHUS C HATypajIbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHM C HATypajlbHbIM U LEJIBIM
nokasareyieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTHU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA IS PEIICHUS
YPaBHEHHUI;

cBOOO/IHO ONEpUPOBATh TMOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KHU3HH, BBIpAXXaTh (HOPMyJIaMH 3aBUCMOCTH MEXK]y BEIMUYMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYeCKOro aHajlu3a KaK aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIMHN ISl pEIICHUS 3a]1a4;

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

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM M (PU3MUECKHII CMBICT MPOU3BOJHOM AJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOZHO OIEpPHPOBATh TMOHATHUSIMU: OIpEAETCHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIbHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTICHUSA:

CcBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO’KECTBa HATypaJlbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKU JAECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknupa;

CBOOOMIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B aireOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH TMOHATHUSIMHU: HPPAITMOHAIBHBIE, MMOKA3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEoOXoammble  (HOPMYIBI  JJII  PEMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh IMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

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

CBOOOJTHO  ONEPUPOBATH TOHATHAMHU: TpPaPUKU TPUTOHOMETPUUECKUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauayia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAaUCHUS (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, il
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTH4YeCKOM MOJAEITUPOBAaHMM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4yacoB
Ne HaumeHoBaHue pa3iesioB M TeM JuekTpoHHbIE (UG POBHbIE)
KonTpoJbHbIe
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTbI
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
1 llosTopetue > 1 https://alexlarin.net/
https://math100.ru/
MHO0X€eCTBO A€HCTBUTEILHBIX YHCE. https://math100.ru/

) MHorowiensl. PanimonansHble ypaBHEHUS U 2 1 https://resh.edu.ru/subject/17/10/
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://ege.sdamgia.ru/
ypaBHeHHUi https://alexlarin.net/

https://math100.ru/

3 Oynkiun 1 rpaguku. CreneHHas GyHKIUSA C 12 1 https://resh.edu.ru/subject/17/10/
LIEIBIM ITOKa3aTeseM https://ege.sdamgia.ru/

https://alexlarin.net/
https://math100.ru/

4 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 13 | https://resh.edu.ru/subject/17/10/
HppaunoHnanbHble ypaBHEHUS https://ege.sdamgia.ru/

https://alexlarin.net/
https://math100.ru/

5 [TokazarenbHas pynkuus. [lokazarenbHbie 10 1 https://resh.edu.ru/subject/17/10/
ypaBHEHUSA https://ege.sdamgia.ru/

https://alexlarin.net/
https://math100.ru/

6 Jlorapudmuueckas GyHKIUS. 18 1 https://resh.edu.ru/subject/17/10/
Jlorapudmuueckue ypaBHEHUs https://ege.sdamgia.ru/

https://alexlarin.net/




10

TpuroHomeTpudecKue BoIpaKEHUs U
YpaBHEHUS

HOCJ’IGI{OB&TCJ’IBHOCTI/I " IIporpecCuun

HenpepriBabie dynkiuu. [IponsBoanas

[ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

21

10

20

136

11

https://math100.ru/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
https://alexlarin.net/

https://math100.ru/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
https://alexlarin.net/
https://math100.ru/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
https://alexlarin.net/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/

https://alexlarin.net/




11 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

IToBTOpEHUME

UccnenoBanne QyHKIMIA ¢ TOMOIIBIO
MPOU3BOIHOMN

KoauuecTBO 4acoB

Bcero

18

KonTpoJbHbIe
padoThI

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/

https://alexlarin.net/
https://math100.ru/
https://math100.ru/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
https://alexlarin.net/

IlepBooOpa3Has u uHTErpa

12

https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/

https://alexlarin.net/
https://math100.ru/

I'paduku TPUrOHOMETPUUECKUX PYHKIIUH.

Tpuronomerpuyeckue HepaBeHCTBA

13

https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
https://alexlarin.net/
https://math100.ru/

HppanmonanbHeie, moka3aTeabHbIC U
norapu(MuIecKrue HEPaBEHCTBA

KommiiekcHbie uncia

HarypanbsHsle u niensie yucia

24

10

10

https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
https://alexlarin.net/
https://math100.ru/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/

https://alexlarin.net/
https://math100.ru/

https://resh.edu.ru/subject/17/10/




https://ege.sdamgia.ru/
https://alexlarin.net/
https://math100.ru/

Cucremnl pallnOHAJIBHBIX, UPpPALUOHAJIBHBIX

https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/

8 HOKa3aTeJIj)HLIX 1 JIOTapu(PMUIECKUX 12 1 hitps://alexlarin.net/
YpaBHCHHUH https://math100.ru/
https://resh.edu.ru/subject/17/10/
9 3 16 1 https://ege.sdamgia.ru/
afati ¢ TapaMeTpami https://alexlarin.net/
https://math100.ru/
https://resh.edu.ru/subject/17/10/
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL https://ege.sdamgia.ru/
10 N 16 2 )
3HAaHUU https://alexlarin.net/
https://math100.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 11







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

o/ Tema ypoka

Pernrenne 3a1a4 ¢ HCIOIL30BaHUEM
CBOICTB YHCEJI U CUCTEM CUHCIIEHHS,
JIEITUMOCTH, JOJICH U YacTeH,
IIPOLICHTOB, MOYJIEH YHCEIL.

Pemienue 3a1a4 ¢ UCmosib30BaHUEM
CBOMCTB CTEIEHEN U KOPHEH,
MHOTOYJICHOB, TPe0Opa3oBaHU
MHOTOYJICHOB U APOOHO-
paIMOHATILHBIX BRIPAKCHUN

Pemenue 3anau ¢ ucnosb30BaHUEM
CBOMCTB CTEIIEHEH U KOPHEH,
MHOT'OYJIEHOB, IIPeo0pa30BaHUil
MHOTOYJICHOB U APOOHO-
palMOHATIbHBIX BBIPAXKEHUN

Pemenue 3a1au ¢ UCIOJIL30BaHUEM
rpagycHoi Mepsl yriia. Moayse yucna
U €r0 CBOICTBA.

Bxonnas koHTposbHas paboTa

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

DJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypchbl

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

MHOXecTBO, Onepanuu Haj
MHOKECTBAMHU U UX CBOMCTBA.
Huarpammel Ditnepa-Benna

IIpuMeHeHue TeOpETUKO-

https://resh.edu.ru/subject/lesson/4726/start/198194/




MHO>KECTBEHHOT0 arnapara Jis
pelIeHus 3a1a4

ParnonansHbIE YKCIIA.
OOBIKHOBEHHBIE U JICCSITUYHBIC IPOOH,
MPOLIEHTHI, OECKOHECYHBIC
MEPHOINICCKHE IPOOH

[Ipumenenne apoOeii 1 MPOIIEHTOB
JUISL pEILICHNs] TIPUKJIQIHBIX 3324

https://resh.edu.ru/subject/lesson/5223/start/326717/

10

11

12

[Tpumenenne apoOeit 1 MPOIIEHTOB
JUTSL PEUICHUs IPUKIIAIHBIX 3a/1a9
JleliCTBUTENBHBIC YHCIIA.
ParronanbHbIe ¥ HppalMOHAIBHBIC
qucia

Apudmerndeckue onepanum ¢
JeMCTBUTENIBHBIMU YHCIIAMHU

13

14

15

16

Moaynb A€HCTBUTENBHOTO YUCTA U
€ro CBOMCTBA

[TpuGnnxKEHHBIE BEIYUCIICHUS,
[IpaBUjIa OKPYIJICHHUs, IPUKUIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIPOOHO-PAMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIIEHUS LEIbIX U
JIpOOHO-PAMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

17

OCHOBHBIE METO/JIbI PEIIEHUS LEIbIX U
JIpOOHO-PALlMOHANBHBIX YPaBHEHUHN U




18

HEPaAaBCHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

https://resh.edu.ru/subject/lesson/5298/start/326969/

19

20

21

MHOTOYJICHBI C IEITBIMU
koddumentamu. Teopema Buera

Pemienne cucrem nMuHENHHBIX
ypaBHEHUI

Penienue cucrem aMHEHHBIX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/3812/start/158950/

22

Matpuna cuctemsl JIMHEHHBIX
ypaBHeHUU. OnpenennuTenb MaTpUIbl
2X2, ero reoMeTpu4eCKUil CMbICI U
CBOICTBA; BBIYMCIIEHUE €TO 3HAYECHUS

23

24

25

26

Onpenenurens MaTpullbl 2x2, €ro
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

IIprMmeneHune onpenenuTens 1
pELIEHNS CUCTEMBI JIMHEUHBIX
ypaBHEHUH

Peuienne npukiiagHbIxX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
yYpaBHEHUN

Pemenune npuknaaHeix 3aaa4 ¢

IIOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUN

27

KonTponbhas pabora:
"PannonanbHble ypaBHEHUS U




28

HepaBeHCTBA. CUCTEMBI JIMHEHHBIX
ypaBHeHUI"

OyHKIUS, CIIOCOOBI 3aIaHHsI
byakuun. B3anmao obpaTHbIe
dbyakuun. Kommnoszumus ¢yHKImii

29

I'paduk pynkumu. dnemMeHTapHBIC
npeoOpazoBanus rpapukoB GyHKIHUN

30

31

32

33

OO6nactb ornpeaesieHus] 1 MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHknmm.
[TpomexxyTKu 3HaK MOCTOSTHCTBA
YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue GyHKIUU.
IIpoMekyTKM MOHOTOHHOCTH
byHKIUM

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee u HaMeHbllee 3HAYCHHE
(GYHKIIMHY Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas u JpoOHO-
AvHeNHas QyHKIH

34

35

36

DJIeMEHTapHOE UCCIIEIOBAaHUE U
nocTpoeHue rpauKoB ITUX QYHKIUN
DNEMEHTAPHOE UCCIIEI0OBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI
CreneHs C eNIbIM TOKa3aTeNIeM.
bunom Herorona

https://resh.edu.ru/subject/lesson/4729/start/159013/

37

38

CrerneHb ¢ [eJbIM IT0Ka3aTeeM.
bunom HeroroHa

CrenenHast GyHKIUS C HATYPAIbHBIM

https://resh.edu.ru/subject/lesson/5540/start/327000/




39

U LIETIBIM IToKa3aTesaeM. E€ cBoiicTBa u
rpaduk

Kontpoinbnas pabora: "CreneHHas
dbynakuus. E€ cBolicTBa u rpadguk"

40

41

42

43

Apudmernueckuii KOpeHb
HaTypaJbHOM CTEIICHU U €r0 CBOMCTBA

[TpeoOpa3oBaHuUs YUCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU U
KOpHU

[TpeoOpa3oBaHuUs YUCIOBBIX
BBIPOKEHUH, COJIEPKAIIUX CTCTICHU U
KOpHHU

[Ipeobpa3zoBanust YMCIOBBIX
BBIPAXEHHH, COIEPIKAILUX CTENIEHU U
KOpHHU

https://resh.edu.ru/subject/lesson/5498/start/272542/

44

HppanmonaibHble ypaBHEHMUS.
OcHOBHBIE METOIbI PELLICHUS
VUPPALMOHAIBHBIX YPABHEHUN

https://resh.edu.ru/subject/lesson/5569/start/159263/

45

46

47

HppanmoHanbHble ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
UppalMOHATILHBIX YPAaBHEHHM

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUN
VPPaLMOHATIBbHBIX YPABHEHUM
PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
VPPaLMOHATIBbHBIX YPABHEHUM

48

49

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
VPPALMOHAIBHBIX YPABHEHUI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




50

UPPALMOHATILHBIX YPaBHEHHM

CgoiicTBa u rpaduk KOpHS n-0if
CTeneHu Kak (yHKIIMHA 00paTHON
CTETICHU C HATYPaJIbHBIM ITOKA3aTeIIEM

51

CgoiicTBa u rpaduk KOpHS n-oif
CTETEeHU KaK (yHKIUU 0OpaTHOM
CTETICHU C HATYPaJIbHBIM ITOKA3aTelIeM

52

53

54

KonTtponpHas padora: "CBolicTBa u
rpaduK KOpHS N-OW CTETICHH.
Wppaunonanbuble ypaBHeHUS"

CreneHb ¢ paliMoOHaIbHBIM
roKa3arejieM U €€ CBOMCTBA
Crenens ¢ pallMOHATIbLHBIM
MoKazaTeJieM U €€ CBOMCTBa

55

56

Crenens ¢ pallMOHAIbLHBIM
IIOKa3aTelieM U €€ CBOICTBA

[Toka3zarenbHas (pyHKIHMSA, €€ CBOWCTBA
u rpaduk

https://resh.edu.ru/subject/lesson/384 1/start/225573/

57

Ucnonb3oBanue rpaduka GpyHkunu
JUIsl pEIIEHUs] ypaBHEHUN

58

59

60

Hcnonws3oBanue rpapuka GyHKIUU
JUISl peIIEHNs] YPABHEHUIN

IIokazarenpHBIC YpaBHCHHA.
OcHOBHBIC MCTOJbI pCHICHUA
IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

IToka3aTenbHbIE ypaBHEHUS.

OcHOBHBIE METO/BI PELLICHUS
[I0Ka3aTEIIbHBIX YPaBHEHUU

https://resh.edu.ru/subject/lesson/5627/start/159321/




IToxazaTennHBIE YpaBHCHHA.

61 OcHOBHBIE METO/IbI PELLICHUS
II0OKa3aTeJIbHBIX YPaBHEHUU
KonTponbnas pabora:
62 "ITokazaTenpHas QyHKIIHS.
ITokazarenbHbIe ypaBHEHUS"
Jlorapudwm gucia. CBoicTBa ,
63 https://resh.edu.ru/subject/lesson/5753/start/272574/
norapudma
64 Jlorapudwm gucia. CBoicTBa
norapudma
65 Jlorapudwm yucna. CoiicTBa
norapudma
JlecsiTHUHBIC U HATYpaJIbHBIC ,
66 https://resh.edu.ru/subject/lesson/3823/start/198625/
Jorapupmbl
67 JlecsiTHUHBIC U HATYpaJTbHBIE
aorapudmbl
68 [TpeoOpazoBaHue BbIpaKEHHH,
coJIeprKalIuXx Joraprudmol
69 [IpeoGpa3oBanue BbIpakeHUH,
coJIeprKalIuXx Jorapudmol
70 [TpeoOpa3zoBanue BbIpaKeHHH,
CoJIepXKaIIuX Jorapudmbl
71 Jlorapupmitieckas ymkis, & https://resh.edu.ru/subject/lesson/3834/start/198687/
CBOWCTBa U TrpaduK
7 Jlorapudmuueckas pyHkuus, e€
cBOIicTBa U rpaduk
7 Hcnonws3oBanue rpapuka GyHKIUU

JUJISL pEUIeHUs] YpaBHEHUI




Hcnonb3oBanue rpadguka GpyHKIuu

74 JUISl peLLEHUs] YPABHEHUHN
Jlorapudmuueckue ypaBHEHUSI.
75 OCHOBHBIE METObI PELICHUS https://resh.edu.ru/subject/lesson/4732/start/198842/
JOTapuU(PMHUECKUX YpaBHEHUH
Jlorapudmuueckue ypaBHEHUSI.
76 OcHOBHBIE METO/IbI PELLICHUS
JOTapU(PMHUECKUX yPaBHCHUIN
Jlorapugmuueckue ypaBHEHUS.
77 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUU
norapu(pMHUECKUX YpaBHEHHMA
79 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUT
JOTapU(PMHUECKUX YPaBHCHUH
KonTponbHnas padora:
80 "Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckue ypaBHeHus"
81 (CHHYC, KOCHHYC, TARTCHC 1 KOTAHTEHC https://resh.edu.ru/subject/lesson/6019/start/199181/
YHCIIOBOTO apTyMEHTa
2 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa
83 AAPKCHHYC, APKKOCHHYC 1 APKTAHTeHe https://resh.edu.ru/subject/lesson/6322/start/1 14653/
YHCIIOBOTO apTyMEHTa
84 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
85 TpuronomeTpuyeckas OKpyKHOCTb,

OnpeaACIICHUC TPUTOHOMETPHUICCKUX




(bYHKIIHI YUCIIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

86 OIPEIEIIEHNE TPUTOHOMETPUIECKUX
(YHKLMI YUCIIOBOrO apryMeHTa
OCHOBHBICT HNTOHOMCTPHUUYCCKHC

87 P P hitps://resh.edu.ru/subject/lesson/3876/start/199243/
bopMyITBI
OCHOBHBIE TPUTOHOMETPUUYECKHE

88 p p https://resh.edu.ru/subject/lesson/4735/start/199274/
bopMyITBI
OCHOBHBIE TPUTOHOMETPUUYECKHE

89 P P hitps://resh.edu.ru/subject/lesson/4734/start/199305/
bopMyIbI

90 OCHOBHBIE TPUTOHOMETPUUYECKUE https://resh.edu.ru/subject/lesson/3489/start/292739/
bopMyITBI https://resh.edu.ru/subject/lesson/3887/start/199367/
IIpeoOpasoBanue

91 beobp . https://resh.edu.ru/subject/lesson/3490/start/199398/
TPUTOHOMETPUYECKHUX BBIPAXKEHHIA
IIpeoOpaszoBanue

92 peobp 5 hitps://resh.edu.ru/subject/lesson/4238/start/107826/
TPUTOHOMETPUYECKHUX BBIPAXKEHHIA
ITpeoOpasoBanne

93 peobpasoBati . https://resh.edu.ru/subject/lesson/3898/start/199491/
TpI/IFOHOMeTpI/I‘-IeCKI/IX BBIpa)KeHI/H/I
IIpeoOpaszoBanue

94 peobp . https://resh.edu.ru/subject/lesson/4324/start/199618/
TPUTOHOMETPUYECKHUX BBIPAXKEHHIA
Pemenrie TpUTOHOMETPHUUECKUX

95 P P hitps://resh.edu.ru/subject/lesson/4736/start/199743/
ypaBHEHHI
P

96 CUHICHIE TPHTOHOMETPHACCKHIX https:/resh.edu.ru/subject/lesson/4737/start/ 199804/
ypaBHeHI/II/I
P

97 CHICHHC TPHTOHOMCTPHACCIHIX https:/resh.edu.ru/subject/lesson/6314/start/ 199928/
ypaBHEHHI
Penrenue OHOME ec

98 HICHHE TPUTOHOMETPHHECKHIX hitps://resh.edu.ru/subject/lesson/632 1/start/199989/

ypaBHEHU I




Pemennie TpUroHOMeTpUUECKUX

99 . https://resh.edu.ru/subject/lesson/6320/start/200020/
ypaBHEHUU
Pemenue TpuroHoMeTpHIEeCKUX _
100 . https://resh.edu.ru/subject/lesson/63 18/start/200082/
ypaBHEHUU
KonTtponsHas pabora:
101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
ITocnenoBaTeIbHOCTH, CIIOCOOBI
102 3aJIaHUA IOCJIEI0BATEIHLHOCTEN. https://resh.edu.ru/subject/lesson/4921/start/200887/
Metoa MaTeMaTH4eCKON HHIYKIIHH
MOHOTOHHBIE U OTPaHUYCHHBIC
103 nocieaoBaTeabHoCcT. VicTopus
aHajn3a 0ECKOHEYHO MaJIbIX
104 Apudmernueckast Iporpeccus
105 ['eomeTrpuueckas nporpeccust
106 beckoneuHo yObIBarorias
F€OMETPUYECKAsl POTPeCcCUs
107 Cymma 6GCKOH6:{HO yOBIBaroIIeH
T€OMETPUUYECKON MTPOTPECCUU
JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
108 poct. Yucno e. @opmyia CIOKHBIX
MIPOIICHTOB
JInHEeNHBIN U DKCIOHESHIINAIbHBIN
109 poct. Hucino e. @opMyiia CIOKHBIX
MPOLICHTOB
Hcnonp30BaHne mporpeccuu AJist
110 pELIEHUs peAJIbHBIX 3a7a4

NPUKJIAJHOTO XapaKTepa




KonTponbnas pabora:

il "[locnenoBarenbHOCTH U Iporpeccun”
112 HenpeppiBHBIC (YHKIIMHM B HX https://resh.edu.ru/subject/lesson/3932/start/327093/
CBOMCTBA https://resh.edu.ru/subject/lesson/6112/start/200949/
113 Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB PYHKIHIA
114 CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke
115 CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke
116 Metoa UHTEPBAJIOB IS pELICHUS
HEPaBEHCTB
117 MeTto1 MHTEpPBAJIOB ISl pEIICHUS
HEPaBEHCTB
118 Metoa MHTEPBAJIOB JUIs pELLICHUS
HEPaBEHCTB
119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH 115 perenust 3a1a4
120 [IpumeHeHre CBOMCTB HENIPEPBIBHBIX
GbyHKIMH 15 pereHust 3a1a4
121 [TepBas 1 BTOpas MpOU3BOIHBIC
byHKIIIN
122 Onpejiesiene, reomeTpuHeckili https://resh.edu.ru/subject/lesson/4923/start/200980/
CMBICIT TIPOU3BOTHOM
123 OHpeI[eJIeHI/If: » usmieckuii cubica https://resh.edu.ru/subject/lesson/3976/start/201104/
MIPOU3BOTHOM
124 YpaBHeHHE KacaTeIbHOU K rpaduKy

byHKIIUN




YpaBHeHUE KacaTeIbHOU K rpaduKy

125 1
byHKIIIN
126 HpoHSRORHEIC HMIeMCHTAPHEIX 1 https://resh.edu.ru/subject/lesson/6114/start/201073/
byHKIHHA
127 [Ipon3BoIHBIE 3JIEMEHTAPHBIX |
byHKIII
128 Hpon3sonHas cymmsl, HpOHSBeHteHH’ 1 https://resh.edu.ru/subject/lesson/3954/start/201011/
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH
129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI
130 [IpousBoiHAS CyMMBI, IPOU3BEACHHS, |
YaCTHOTO ¥ KOMITO3HIINH (HYHKITUH
131 Kontponbnas padora: "[IponsBognas” 1 1
[ToBTOpenue, o6odIIEHKE,
132 CHCTEMAaTHU3aLNS 3HAHUM: 1
"VpaBHeHus"
133 [ToBTOpenue, o6odIIEHNE, |
cucreMaru3anus 3HaHui: "OyHkuun"
134 HToroBas KOHTpOJIbHAsA paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 [ToBTOpEHwMe, o6o61ueHI/vIe, |
CUCTEMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

IIpeoOpazoBanue
TPUTOHOMETPHUECKUX BBIPAKECHUU.
Pemenne TpuroHoMeTprUeCcKUx
YpaBHEHUH.

[Ipeobpa3zoBanue
TPUTOHOMETPUUYECKHX BBIPAKCHUH.
Penienue TpUroHoMeTprUUECKUX
YpaBHEHUH.

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

Pemenne noka3areapbHBIX U
norapupMHUECKUX ypaBHEHUH U
HEPaBEHCTB.

https://ege.sdamgia.ru/

Pemenne noka3areapbHBIX U
norapu(pMUUECKUX YpaBHEHUN U
HEPaBEHCTB.

https://ege.sdamgia.ru/

Bxongnas KOHTPOJIbHAsA pa60Ta

IIpuMeHeHne Mpon3BOHOM K
UCCIIeIOBaHHIO (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/start/201135/

IIpuMeHeHne Mpon3BOHOM K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/start/273810/

IIpuMeHeHne Mpon3BOIHOM K
HCCIIeI0BaHMI0 (DYHKIIMHN Ha




MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

10

Haxoxnenue HanbonpLIero u
HAUMEHBILIEr0 3HAYCHUS
HENPEePBIBHON (DYHKITUU HA OTPE3KE

https://resh.edu.ru/subject/lesson/6115/start/36346/

11

12

13

Haxoxnenue Hanbombiiero u
HaMMEHBIIETO 3HAYCHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE
Haxoxnenue HanOobIIero u
HalMEHBUIETO 3HaYCHUs
HETPEPHIBHON (PYHKIIMU HA OTPE3KE
Haxoxnenne HanOobIIero u
HalMEHBIIETO 3HAYCHUs
HENpepbIBHON (PYHKIIMU HA OTPE3Ke

14

[Ipumenenre npou3BOIHON IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

https://resh.edu.ru/subject/lesson/6195/start/225651/

15

16

17

[Ipumenenre npou3BOIHON IS
HAXO0JKJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 33/1a9ax

[Ipumenenre npou3BOIHOM IS
ONpeAeIeHUs CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUSA CKOPOCTH U YCKOPEHUS




nporecca, 3alaHHoro Gopmyoit nim
rpadukom

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 Kommozurust ¢hyHKImii

)1 I'eomeTrpuueckue oOpa3bl ypaBHEHHIA
Ha KOOPJIMHATHOM TIJIOCKOCTH

2 ['eomeTpuyeckue 00pa3bl ypaBHEHUI
Ha KOOPJIMHATHOM TIJIOCKOCTH
KonTtponsHas pabora:

23 "HccnenoBanue QyHKIMIA ¢
MIOMOIIBIO TPOU3BOTHOM"

24 IlepBoobpasnas, 0CHOBHOE CBOHCTBO https://resh.edu.ru/subject/lesson/4924/start/225713/
epBOOOPA3HBIX
[TepBooOpazHbIe 3JIEMEHTAPHBIX

25 dbynakuumii. [IpaBuna HaxOXaCHUS https://resh.edu.ru/subject/lesson/3993/start/225744/
epBOOOPa3HBIX
[TepBooOpazHbIe dJIEMEHTAPHBIX

26 ¢bynkuuit. [IpaBuna HaxoXKIEHUSA
epBOOOPA3HBIX

27 Murerpan. T'eomerpuiecknuii cmbica https://resh.edu.ru/subject/lesson/6117/start/225775/
WHTErpasa
Brrunciienue onpeaenéHHOro

28 uHTerpana mo ¢popmyne Herotona- https://resh.edu.ru/subject/lesson/4037/start/269550/
JletiOHMIIA
Brruucnenue onpenenéHHoro

29 uHTerpana no popmyne Horotona-

JleliOHMIIAa




[IpumeHeHue uHTErpana s

30 HAXO/ICHUS ILJIOIAIEH TUIOCKUX
buryp
[IpumeHeHue uHTErpana s

31 HaxXO0XKIeHUI 00BEMOB
FEOMETPUUECKUX Tell

3 [Ipumeps! pemenuit
muddepeHIMaTbHBIX ypaBHEHUI

33 [Ipumeps! pemenuit
Qg depeHraIbHbIX ypaBHEHUN
MaremaTtrueckoe MOJEIUPOBAHHE

34 peaJbHBIX MPOIECCOB C MOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUH

35 KonTponbhas pabota:
"TlepBooOpazHas 1 uHTErpan"

36 TpuronomeTpudeckue QyHKITHH, UX
CBOIicTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

18 Tpuronomerpuueckue GyHKIHH, UX
CBOIiCTBa U TpaduKu

39 TpuronomeTpudeckne QyHKITHH, UX
cBOIicTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C TIOMOILBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

OT60p KOpHEN TPUTOHOMETPUUECKHUX

42 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

43 YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemienne TpuroHOMeTprU4ECKUX
HEPABEHCTB

45 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

46 Pemienne TpuroHOMeTprU4ECKUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB
Konrponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKIUH.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcCHOBHBIE METOIbI PELLICHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLIEHUS
MOKAa3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELICHUS

Jgorapu(pMUUECKUX HEPABEHCTB




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/IbI PEILICHUS
Jgorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/BI PEILIEHUS
UPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
UPpaLMOHAJIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILIEHUS
UPPALMOHAIILHBIX HEPABEHCTB
I'paduueckue MeTObI perIeHus
VPPaLMOHATIBHBIX YPABHEHUN

62

63

64

I'paduueckue meToab! pemeHus
HMppalOHAIIbHBIX YPaBHEHHI
['padmyeckue METOABI pelIeHHs
MOKa3aTeNIbHBIX YPaBHEHU
['padpuaeckue MeTonbI pemeHust
M0Ka3aTeJIbHbIX HEPABEHCTB

65

66

67

['padpuaeckue MeTobI pemeHust
norapu(MHUIECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUUECKUX HEPABEHCTB

['padmyeckue METOABI peLIeHUS
JorapupMHUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUI

['padmyeckue METOABI peLICHHS
MOKa3aTeNIbHbBIX U JIOrapu(OMUUYECKUX
ypaBHEHU M

I'paduueckue meToab! pemeHus
MOKAa3aTeNbHBIX U JOTapu(HMUYECKUX
HEPABEHCTB

71

I'paduueckue metozs! pereHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

72

73

74

75

KonTtponsHas pabora:
"UppanmoHanbHble, TOKa3aTelbHbIE
U JjorapupMudecKkiue HepaBeHCTBa"

KommiekcHsle uncna.
Anrebpanueckas u
TpUTOHOMETpHUEecKas (POPMBI 3aITUCH
KOMIUIEKCHOTO YHUCJIa

KommiekcHsble uncna.
Anrebpanueckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMILJIEKCHOT'O YHCIIa

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

https://resh.edu.ru/subject/lesson/4115/start/149105/

https://resh.edu.ru/subject/lesson/6120/start/38567/

76

7

ApudmeTnueckue oneparuu c
KOMIIJIEKCHBIMHU YK CJIaMU

N300pakeHne KOMIUIEKCHBIX YHCEI

https://resh.edu.ru/subject/lesson/4103/start/38536/




Ha KOOp,I[PIHaTHOI;'I IIJIOCKOCTH

N300pakeHne KOMILIEKCHBIX YU CEN

78 Ha KOOPJAMHATHOM MJIOCKOCTH

79 Popuyza Myaspa. Kopiit n-oit https:/resh.edu.ru/subject/lesson/4930/start/79039/
CTENEHU U3 KOMIUIEKCHOTO YKCiia

20 ®opmyna Myaspa. Kopau n-oit
CTETNEeHH U3 KOMILIEKCHOTO Yncia
[IpuMeHeHHEe KOMITJICKCHBIX YHCE

81 JUIS perieHus (PU3nYecKux u
reOMEeTPUUECKUX 3aa4

% KonTponpHas padora:
"KomrmiekcHbie yucna"

83 Harypanbnble u nensie yucna

84 Harypanbnsle u niensie yucna

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
HEJTBIX YUCEI

26 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
ENBIX YUCel

g7 [IpuMeHeHne nprU3HAKOB ACIUMOCTH
nenbix ancen: HOJ[ m HOK

28 [IpumeHeHne MPU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

29 [IpumeHeHne MPU3HAKOB AETUMOCTH
LEJIBbIX YHCEJI: OCTATKU 10 MOJYJIIO

90 [IpumMeHeHne MPU3HAKOB ACITUMOCTH
HEJIBIX YHCEII: OCTATKH 110 MOJIYITIO

91 [IpumeHeHne MPU3HAKOB AETUMOCTH

HCJIBIX YUCCII: AJITOPUTM EBKJII/IIIa




92

AJI pCHICHUA 3a1a4 B LCJIbIX YKUCIax

KonTponbHas padora: "Teopus
HEeNBIX yucen"

93

94

95

96

CucremMa 1 COBOKYITHOCTh
ypaBHEHUM. PAaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIICICTBUSA

Cucrema 1 COBOKYITHOCTh
ypaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIC/ICTBUSA

OCHOBHBIE METO/BI PELLIEHUS CUCTEM
U COBOKYITHOCTEH paloHaIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM
U COBOKYITHOCTEW MppaliOHAIBbHBIX
yYpaBHEHUU

97

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM
Y COBOKYITHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM
Y COBOKYITHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUU

OcCHOBHBIE METO/IBI PELLIEHUSI CUCTEM
U COBOKYITHOCTEH JI0rapupMHUUECKUX
ypaBHEHUU
OCHOBHBIE METO/IBI PELLIEHUS CUCTEM
U COBOKYITHOCTEH JIorapupMHUUECKUX
YpaBHEHUN

101

[IpuMeHeHre CUCTEM K PELICHHIO




102

103

104

105

MaTeMaTUYeCKHX 3a/1a4 U 3a]a4 13
pa3IMYHBIX 001acTe HAYKU U
peabHOM JKU3HU, HHTEPITPETAIIS
MOJyYEHHBIX Pe3yJbTaTOB

[IpumeHeHne CUCTEM K PEIICHHIO
MaTeMaTUYeCKUX 3a/1a4 U 3a]a4 U3
pa3IMYHBIX 001acTe HAYKU U
pearbHON )KU3HH, HHTEPIIPETALUS
MOJTyYEHHBIX Pe3yJIbTaTOB

[TpuMmeHeHnEe HEPABEHCTB K
PELIECHUI0 MaTEMaTUYECKUX 3aJa4 U
3aJa4 U3 Pa3IU4HbIX 00JIaCTel HAYKU
U peajbHOW KU3HU, UHTEPIpETaLUs
MOJIyYEHHBIX PE3y/IbTaTOB

Konrponsnas pabdora: "Cucrembl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX
ypaBHeHHUI"

ParnmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanmonanbHble CHCTEMEI C
napaMeTpamMmu
HppauronaibHble ypaBHEHUS,
HEpPABEHCTBA C MapameTpaMu

109

HppanroHanbHbIE CUCTEMBI C
napaMeTpamu




110

111

[Toka3arenbHble ypaBHEHUS,
HEPAaBEHCTBA C IapaMeTpamMu
[Toka3arenbHbIE CUCTEMBI C
napameTpamu

112

113

114

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C [TapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMmerpamu

TpuronomeTpuyecKkue ypaBHEHUS C
napaMeTpamu

115

116

117

TpuroHomeTpu4ecKue HEPABEHCTBA C
napameTpamu

TpuroHomeTpuieckue CUCTEMBI C
napameTpamu

ITocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENEN peallbHbIX
CUTYalUi C IOMOIIBIO YPABHEHUN C
rapaMeTpamMmu

118

ITocTpoenue u ucciegoBaHue
MaTEeMaTUYECKUX MOJIENEH peaabHbIX
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

119

[TocTpoenue u uccienoBaHue
MAaTEMATUYCCKUX MO}IGJ’IGIZ PCAIBHBIX
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

120

KonTponbhas pabota: "3anauu ¢
napamerpamu"




[ToBTOpEHmE, 0000IICHNE,

121 cHCTEeMaTH3aIus 3HaHUH
"VpaBuenus"
[ToBTOpEeHME, 0000IIECHUE,

122 CHUCTEMaTU3als 3SHAHUHN
"VYpaBHenus"
[ToBTOpenue, 06001ICHNE,

123 CHUCTEMAaTU3aMs 3HAHUHN:
"VpaBHenus. Cuctemsl ypaBHeHUN"

[ToBTOpenue, 06001ICHNE,
124 cUCTeMaTu3alys 3HaHUH:
"HepaBenctpa"

[ToBTOpenue, 06001ICHNE,
125 cHUCTeMaTU3aIus 3HaHUH:
"HepaBenctpa"

[ToBTOpenue, 06001IIEHNE,

126 cucTeMaTu3alus 3HaH!i:
"HepaBenctpa"
[ToBTOpenue, 06001IIEHNE,

127 cucTeMaTu3alus 3HaHUi:
"ITpon3BoaHas u €€ npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
128 cucTeMaTu3alus 3HaHW:
"ITpon3BoaHas u €€ npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
129 CUCTEeMAaTH3aIis 3HAHWHI:
"IIpousBoaHas u €€ npuMeHeHue"

130 [ToBTOpeHnue, 06001ICHNE,




cucrtemaTusanus 3Hanui: "Murerpan
U €ro npuMeHeHue"

[ToBTOpEHME, 0000IICHNE,

131 CHUCTEMaTU3alys 3SHAaHUHN 1
"®yHkuun"
[ToBTOpeHnue, 06001ICHNE,
132 CHCTEMAaTU3aLMs 3HAHUI: 1
"OyHkuun"
[ToBTOpenue, 06001ICHNE,
133 CHCTEMAaTU3aLMs 3HAHHUI: 1
"Oyaruun"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 Wrorosas koHTpoJsibHasA paboTa 1 1
136 [ToBTOpEHwUe, O606I.L[€Hlile, |
CHUCTEMaTH3alus 3SHAaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTrka: anredpa 1 Hayajla MaTeMaTHYECKOTO aHallu3a, reoMeTpus. Anredpa
¥ HayaJla MaTeMaTH4ecKoro aHanusa. 10 kimacc: yaeOHUK JIst
00111e00pa3oBaTeIbHBIX OpraHu3aluii: 6a30BbId U yIiyOJIeHHBINH YPOBHH

/C.M.Huxonsckuii, M.K.ITotanos, H.H.PemeTtnukos.- M.IIpocsemnienue, 2021

METOIUYECKUE MATEPHUAJIBI V1A YUYUTEJIA
Anrebpa n Hauana MareMatudeckoro aHaiausa. 10 knacc. YueOHUK AJis ydaluxcs
o01ieo0pa3oBaTeNbHbIX OpraHu3aluil yriryosieHusd yposenb./H. 51 Bunenkun,

O.C. UBawmes-Mycaros, C.H. lIIBapudypa. - M.: Muemo3suna, 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://math100.ru/

https://resh.edu.ru/subject/17/10/

https://ege.sdamgia.ru/

https://alexlarin.net/
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