MHUHHUCTEPCTBO NPOCBEIEHUSI POCCHMCKOM ®EIEPAIINHA

Openbyprckas 061acTh

MBOY "Bosxkckas com”

PACCMOTPEHO COI'’JTACOBAHO Y@EP
*/e. ,; . f\, :

IIIMO ectecTBeHHO- 3aM. qupektopa no YBP
MareMatudeckoro muia MBOVY" Bomxkckas

Vet co;:£@ /
HUnwuna B B. /

ITporoxon Nel 0128.08.2024r

Barumesa0.B

PABOYAS ITIPOTPAMMA
(ID 5572606)

yuyeOHOro npeamera «Ajareépa u Haya/la MaTeMaTH4YeCKOro aHAJIH3A.
Yray6aennslii ypoBenb»

s obyyarommxes 10 — 11 knaccos

n. Bosiskekuii 2024 r



PA3JIE I.
MOSICHUTEJIBHAS 3ATMCKA

VYueOHblii Kypc «AureOpa W Hayasa MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOrpaMMeE CpeJHEro oOmEero oOpa3oBaHUs, MOCKOIbKY, C OJHOU
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y i H3Y4YeHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHbI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYIMX JUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaromuecss OBJAQ/IEBAIOT  YHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTopas
dbopMynupyeT CBOM JOCTHKEHUSI B MaTeMaTU4YecKoi opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OWOJOTHH, TOHUMAHHUS OCHOBHBIX
TEHACHIIMIA pPa3BUTHS DKOHOMUKHU M OOIIECTBEHHON »HW3HU, IMO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh WX IS
JTAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHYeCKOro aHalln3a
pa3BUBAaeT YMEHHME HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKA3bIBATh
YTBEPKACHHSI C MOMOIIBI0O UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 000OIICHHE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPHUTHYECKOE
MBIIUICHHE.

B xome m3yuenuss ydyeOHOro Kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHalln3ay
oOydaroruecsi TOJMYy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MAaTEMaTHYCCKHX MOJIEICH pEAJbHBIX CUTyallud, WHTEPIPETAlUU TOTy4eHHBIX
peIIeHN, 3HAKOMATCS C MPUMEPAMU MaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE H
HCKYCCTBE, C BBIJIAIONIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblil Kypc o0namaeT 3HAYUTETbHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 yueOHbIH MaTepual, CrocOoOCTBYIOMIMM (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTeNbHOCTH, Tpedyroei
NPOJIOJDKUTEIPHON  KOHIIGHTPAlMM ~ BHUMAHHsSI, CAaMOCTOSITENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3ynbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMaTHYECKOTO aHalu3a JIEKHUT
JeSTSIIbHOCTHBIN TPUHIIUT O0yUSHUSI.

B cTpykType yueOHOrO Kypca «Anredpa u Hadajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEYIOIINE COJEpKATENbHO-METONYECKHe JTHUHUM: «Uucna U BbUUCICHUS», «DyHKIMH U
rpaduxu», «YpaBHEeHUs U HEpaBEeHCTBay», «Hauana MmaTemaTrueckoro ananmsay», «MHOKeCTBa U
JorHKa». Bce OCHOBHBIE CONEpPKATEIbHO-METOJAWYECKHE JHHUU HW3Yy4aroTCsl Ha MPOTSDKEHUH
JIBYX JIET OOyYeHHs] Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra M TOCTENEHHO HACHIIASCh HOBBIMH TeMaMHU U pasnenamu. J[aHHBIN y4eOHBIH Kypc
SBIISIETCS. HWHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHSET B cede CoJep)KaHUE HECKOIbKHUX
MaTeMaTHYECKUX JUCIUIUINH, TaKUX Kak ainreOpa, TPUTOHOMETpPHS, MaTeMaTHUYCCKHNA aHaJIH3,
TEOpHsl MHOXKECTB, MareMaTrhdeckas Jornka W apyrue. [lo mepe Toro kak oOyuarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTEeMAaTUYECKHMM allaparoM, y HHUX TOCIEeI0BATEIIbHO
dbopMUpyeTCS U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb pPeaTbHOM
CUTYaIliH, TPUMEHATh 3HAHUS, MOJTYYCHHBIC NMPU W3YYECHUH Y4eOHOTO Kypca, JUIs periecHHs



CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTUYeCKOW 3aJaud, a 3aTeéM HHTEpHpeTUpOBaTh
CBOM OTBeET.

CopepxarenpHo-MeTOAMYECKAss  JIMHUSA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
dbopMupOBaHNE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 00111ero oOpazoBanms. Ha ypoBHe cpemgHero odmiero oopa3oBaHUs 0co00€
BHUMaHHE yjenseTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHH, BKIIIOYAIOIIUX B
ce0si MCIIONb30BAaHUE PA3IMYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUAKY, BBIIOIHATh
npuOIKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIE BHIPAXKEHUS, pab0oTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarolIMMCsI MHOXECTBA HATYpajbHBIX, LIEIBIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YMCEN JIONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mced. B kaxaom u3 3tux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE EMY CIIEIIM(PHUECKUE 3aaYH U ONEPalluH: JAeJICHUE
HAIEJIO, ONEpPUpPOBAHHE OCTaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCEeJ, OcOOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATIBHBIX UYMCeN, apu(MeTHyecKue Oomepaluu, a TakKe H3BICUCHUE
KOpPHS ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX 4Mcel. bmaronmaps
[OCJIEZIOBATEIbHOMY  PAaCIIMPEHUIO Kpyra MCHOJb3YEMbIX YHCE M  3HAKOMCTBY C
BO3MOXKHOCTSIMU MX MPUMEHEHHUSI IJIs1 PELICHUS PA3IMYHBIX 33724 (popMHUpyeTcs MpeAcTaBlIeHUE
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIEIEH pealbHOrO MUpPA, IHUPOKO
UCIOJIb3YIOTCSl 0000IIEHNE U KOHKPETH3aLusl.

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCS] HA MPOTSKEHUH BCEro OOy4YEHHs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammsl
MPEelyCMOTPEHO PEIlIeHUE COOTBETCTBYIOIIMX 3aad. B pe3ynbrare oOydaromnuecs OBIaJ€BAlOT
pPa3IUMYHBIMU  METOJAaMHU DPELIEHUS pPalMOHAIbHBIX, HPPAlMOHAIbHBIX, I10Ka3aTEIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPABHEHWH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YIOTCS IPH HCCIEIO0BAaHUU
(GYHKIMI ¢ TOMOIIBIO TPOU3BOHOMN, MIPH PEHICHUH MPUKIIAJAHBIX 33/1a4 U 33/1a4 Ha HAXO0XKJICHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUMU. JlaHHas conmeprkaTeibHas JIMHUS BKIIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel 1o (opmynaM, HpeoOpazoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TAKKE BBIPAKCHMUI,
coJepXkalx creneHu M Jorapupmel. braromaps u3yueHuro anreOpandeckoro Matepuana
INPOUCXOAUT JajibHEHIlee pa3BUTHE ANTOPUTMHUYECKOIO U aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHM, pabOTbhl C CUMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI AJIS1 PELICHHUs MPAKTHUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxarenbHo-MeToanuYecKass JTUHUS «DyHKUUU U Tpa@UKU» TECHO NEpEeIIeTaeTcs ¢
JIPYTUMH  JIMHHUSMH ~ y4eOHOTO  Kypca, IMOCKOJIbKY B  KAaKOM-TO  CMbICIE  3aJaér
NOCJIEAOBATENBHOCT ~ M3yYEHUs MaTtepuana. V3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
Jorapu(pMHUUEcKOl U TPUTOHOMETPUYECKUX (YHKIUI, UX CBOMCTB U rpaMKOB, UCIIOJIb30BAHUE
GbyHKIUN Ui peuieHusl 3ajad U3 JpYTUX y4eOHBIX MPEJAMETOB U PEalbHOM JKU3HU TECHO
CBA3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PELIEHUEM YpPaBHEHMH U HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHHMMaHUE yaessercs (OPMUPOBAHMIO YMEHHs BBIpakaTb (QOpMYyIaMu
3aBHCUMOCTH MEXIYy pa3juYHbIMU BEIMUYMHAMH, HCCIEA0BATh MOJIyYeHHbIE (PYHKIIMH, CTPOUTH
ux rpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BETHYMHAMH B pa3inuyHON (opme:
AHAIUTUYECKOW, Tpaduyeckod U croBecHOH. Ero wusydeHue cmocoOCTBYeT pPa3BUTHUIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOMIEHMIO W KOHKpETH3alluH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenpHasi TuHus «Hagana MaTeMaTHyecKOTro aHaan3a» MO3BOJIET CYHICCTBEHHO
pacIupUTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYMHBIX O0y4aronumcs,
TaK KaK y HHUX IOSBIISIETCSI BOBMOXKHOCTh CTPOUTH IPpapUKHU CIOKHBIX (QYHKUUHN, ONPEAeNiaTh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTH U YCKOpPEHHs TpoleccoB. JlaHHas copaepKarenbHash JUHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeJel pealbHbIX CHUTyalui, I03BOJISET
HAaXOJUTh HAWIy4lllee pEHIeHHE B MPUKIAIHBIX, B TOM YHCIE COIHUAIbHO-IKOHOMUYECKUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccre. O0yuaronuecs
Y3HAIOT O BBIJAIOMIMXCS pe3yibTaTax, MOJyYEHHBIX B XOJ€ Pa3BUTHSA MaTeMaTUKHU KaK HAyKH, U
00 ux aBTOpax.

CopepxaTtenpHO-METOIMYECKass JIMHUS «MHOXECTBAa W JIOTHKAa» BKIIOYaeT B ceOs
9JIEMEHThl TEOPHUHM MHOXKECTB W MAaTeMaTH4YeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTWKH W TpeiaraloT Haubolee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMNA BCE pPa3leiibl MATEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUYECKHE TUCIUTUTMHBI M UX TIPHIIOKEHUS B euHOe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOyYarolleMycs TOHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKH M HCIOJb30BaTh €ro I BBIpAXKEHHsS CBOUX MbIcieil. [pyrum
B2XHBIM NPHU3HAKOM MaTEMATHKH KaK HAyKH CJIEIYyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOTOCTh
000OCHOBaHMI ¥ CJICIOBAaHHWE ONPEACIEHHBIM TIPaBHJIAM IOCTPOCHHS JOKa3aTelIbCTB.
3HAKOMCTBO C 3JIEMEHTAaMH MAaTeMaTH4YEeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHHUS] 00YYaIOUINXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHUS HA OCHOBE JIOTMUECKUX
npaBwmI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITIICHUSI.

B yueOHOM Kypce «AnrebOpa W Hadajma MaTEeMAaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaTeMaTHYeCKOrO0  MOJETUPOBaHUS, KOTOpble  MPHU3BaHBI  CIOCOOCTBOBATH
(GbOpMUPOBAHHIO HABBIKOB IOCTPOCHHSI MOJENeld pealbHbIX CUTYyallui, HCCIEHOBAHUS OSTUX
MOJICJIC C TOMOIIBIO0 armapara anreOpsl W MaTeMaTHYeCKOTO aHaiu3a, HHTEPIpPETAIluN
MOJTYYEHHBIX PE3yabTaTOB. TakwWe 3aJaHds BIUICTEHBI B Ka)IbIH W3 pa3JeiOB MPOTPAMMEI,
MOCKOJIBKY BECh MaTepuaj y4eOHOro Kypca IMUPOKO UCHONB3YeTCs AJS PEIIeHUS MPUKIATHBIX
3amay. llpu pemeHnn peanbHBIX MPAKTUYECKHX 337ad  OOydaromuecs pa3BUBAIOT
HAOJI0IaTEIBHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIH30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh O (OPMHUPOBAHUIO
HABBIKOB PEIlIeHUs] MPUKIAAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE N3YUCHHsSI BCEX TEM Y4eOHOTO
Kypca «Anrebpa v Hayalla MaTeMaTUYECKOTO aHATTU3ay.

Ha u3ydenune yueOHOTO Kypca «Aredpa M Hadasa MaTeMaTHIECKOTO aHAIM3a» OTBOJIUTCS
272 qaca: B 10 xmacce — 136 yacoB (4 gaca B HE/ICIIO).



PA3JEJ II.
COJEP)KAHUE OBYUYEHWS

10 KUIACC

Yuciia ¥ BBIYHMCICHHSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoanueckue ipodu. Ilpumenenue nqpobdei u MpoIeHTOB [Tl pelIeHUs MPUKIAJAHbIX 3a/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiicTButenpHble uncia. PanuoHanpHble M MppalMOHANbHBIE Yucia. ApudmeTnyeckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YHcIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIIEHHUS, IIpaBWJIa OKPYTJIEHMs, NPUKUIKA M OLEHKa pe3ysibrara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasatesneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmbl
3anMucy JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypalbHOW CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHANBHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPU(PMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHusl. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUMIIbHBIE YpaBHEHUS U ypaBHEHHUs-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUWIEH C OCTATKOM.
Teopema be3y. MuHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOJBl  PEIIEHUS  HUPPALUOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpUroHOMeTpuueckue Qopmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKHUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMM. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIEHHE €TI0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PEIICHUS] CUCTEMbI JIMHEHHBIX ypaBHEeHUU. Pemenune
MPUKIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPENETUTEINEH.

[TocTpoeHne MaTeMaTHMUECKHUX MOJENIEH PEaJbHOW CHUTyallUH C TMOMOIIBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3adad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DOyHKUUH U rPpaduKu



OyHKIU, crmocodbl 3amanus GyHKuuH. B3anmHo oOpatable (yHkiuu. Kommosumus
¢ynkuunit. I'paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus TpapUKOB ()yHKIIHA.

Ob6nacTtp ompeneneHuss ¥ MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKonocTossHCTBAa. UETHble M HeuérHble QyHkuuu. [lepuoanyeckue Qynxuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBbl QyHKUIuU. HaunOosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.

JluneliHasi, KBaJipaTU4YHasl U JpoOHO-THHENHHas GYHKIUU. DIEMEHTapHOE MCCIeI0OBAHNE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LEJbIM IoKa3areneM. EE€ cBoiicTBa U rpaduxk.
CpoiicTBa 1 rpaduK KOpHA N-OM CTeneHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATYpaJbHBIM
[IOKAa3aTeJIEM.

[Toka3zarenbHas u gorapugmuueckas GyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBanue
rpa¢ukoB PYHKITUH AJI PEIICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPENEICHUE TPUTOHOMETPHYECKUX (YHKIUH
YHCIJIOBOT'O apryMeHTa.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B pPEaJIbHBIX Ipolieccax U siBieHUsX. I’ papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKkoro aHajimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs MOCeA0BaTeIbHOCTEN. MeToI MaTeMaTHYECKON
UHAYKIMY. MOHOTOHHBIE M OIpaHUYEHHBIE I0CIEN0BATEIbHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmerndeckass W TeOMETpHYECKass mporpeccud. beckoHeyHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH reOMETPUYECKON IMPOrpeccuu.
JluHelHBIE M SKCIOHEHUMAIbHBIH pocT. Yucno e. Dopmyna CIOXKHBIX HPOLEHTOB.
Vcnonb30BaHue NpOrpeccu JJIs pelIeHus peasIbHbIX 3a/1a4 MPUKIIAIHOTO XapaKkTepa.

HenpepeiBable ¢yHKIMM M uX cBoWcTBa. Toukum paspbiBa. ACHMOTOTH TpadUKOB
¢ysknuii. CBoiicTBa (yHKIUN HENpepbhIBHBIX Ha OTpe3Ke. MeToa MHTEpBAJIOB JUIsl PELICHUS
HepaBeHCTB. [IprMeHeHne CBONCTB HEMTPEPBIBHBIX (YHKLUH /IS peleH s 3a/1ay.

[TepBas u BTOpas npousBoAHble PyHKIUHU. ONpeneseHue, reOMeTpUIecKuil U GU3NIeCKuit
CMBICI POU3BOAHOM. YpaBHEHUE KacaTeIbHOU K rpa@uKy QyHKIHH.

[TpousBoaHble AneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEIACHMSI, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalny HajJ] MHOXECTBAaMU M WX CBOMCTBa. Jlnarpammsel Ditniepa—Benna.
[IpMeHeHrne TeopeTMKO-MHOKECTBEHHOI'O amnmnapara JJis ONHCaHMs pealbHBIX MPOIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTH4YeCKOro  O0ObEKTa,  CIIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

PA3JEJ I1I.
IMJIAHUPYEMBIE PE3YJbTATBI OCBOEHMSI YUEBHOT'O KYPCA «AJITEBPA B
HAYAJIA MATEMATHYECKOT'O AHAJIU3A»
(VTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPE/JJHEIO OBILETO OBPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATbHI



1) rpa:knaHCcKOro BOCIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYArOMIeToCsl KaK AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUHCKOro OOIIEeCTBa, MPEACTABICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOM TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCMIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTHX HayKaxX, TEXHOJIOTUAX, cepax SIKOHOMHKHY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE  JYXOBHBIX IIGHHOCTEH  POCCHHCKOro  Hapoaa, CcHOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENbHOCThIO YYEHOT'O0, OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHuH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM aCIeKTaM pa3jIuyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTEMaTHUECKUE 3HAHUS B MHTEPECax 3JI0pPOBOTO
u 0Oe3omacHOro o0pa3a JKU3HU, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEXKUM 3aHITUN U OTAbIXA, peryisipHas (puandeckas akTUBHOCTD ),
($U3UYECKOE COBEPIIICHCTBOBAHUE TP 3aHITHAX CIIOPTHBHO-030POBUTEIBHOM JIEATEILHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSIKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(hOpMUPOBAHHOCTHh JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOIECCOB HA COCTOSHUE MPHUPOJHOM U COIMHATBHOM Cpeabl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHUYECKUX 3HAHUN ISl pelieHus 3ajad B 00JacTH OKPY>KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHHMMaHWE MAaTeMaTH4YeCKOW HayKHu Kak cdepbl
YEJIOBEUECKOW NESITEIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI [TUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKU M MaTEMaTHYECKOH KyIbTYypOil KaK CPEICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeicTBusA:

BBISIBJISITH M XapaKTepPH30BaTh CYHIECTBEHHbIE MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATHL OINPEACICHUS TOHSATHUH,
yYCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMK, OCHOBAHUS Ui 0000UIeHUS U
CpPaBHEHHUSI, KpUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYKIEHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUYUs B (pakTax,
JNaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHHUSX, TMpeuiaraTb KPUTEpUU Ui BBISBIICHUS
3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAMUTH CAMOCTOATEIBHO JI0KA3aTeIhCTBA MAaTEMATUUYECKUX YTBEPKICHUU (IpsIMblE U
OT TPOTUBHOTO), BBICTpAaMBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YyueOHOM 3ajaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pemieHus, BbIOMpaTh Hauboliee MOAXOMANIMM € Y4ETOM CAMOCTOSITENIFHO BBIIEICHHBIX
KPUTEPHUEB).

ba3oBble nccienoBarejbckne 1eiiCTBUSA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
dbopMUpOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO0, MHEHUE;

IPOBOAMTH  CAaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0ObBEKTa, SIBJICHHS, IMPOLECcca, BBISIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENNbHO (POPMYIUPOBAThH 0000IIEHUS U BBIBOJBI MO pE3yNbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yNlbTaTOB, BHIBOJOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BbIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIIUTHI MHPOPMAILINH, JAaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M ISt
pelIeHus 3a/1a4H;

BbIOUpaTh HMHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTU3UpPOBAaTh W HHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (Qopm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUuecKH;

OIICHMBATh HAAEKHOCT, WH(POPMAIMM TIO0 CaMOCTOSATENBHO  CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe JelicTBUS
Oomenne:



BOCIIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH W LIEJISAMH
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W NHUCBbMCHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOAY PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TEMbI, IPOOIEMBI,
peL[IaeMOfI 3aa4yM, BBICKA3bIBaTb MACH, HAILICJICHHBLIC HA IMOUCK PCHICHHA, COIIOCTABJIAATL CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU hopme GOpMYyTHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHNUS;

IPE/ICTABIATh PE3YIbTAaThl PELICHUsS 33/a4d, SKCIEPUMEHTAa, HCCIEIOBAaHMSA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHHS C Y4€TOM 3aJad NpPE3CHTAllMd U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBEpPcaJbHbIe YUeOHbIE 1elCTBUSA

Camoopranuszanus:

COCTABIJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs € y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTE/JIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHSIM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB JESATENbHOCTH, HAaXOAWTh OMIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eITeJIbHOCTD:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaIbHONH pabOThl IpHU
pelieHMH y4eOHBIX 3a/ad, MIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoT, TOTOBapUBATHCS, 0OCYXKIATh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBAaTh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOCHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEAYIOIIHE IpEeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMmbl yueOHOro Kypca «Amiredpa M Havaja
MaTEMaTHYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OTEPUPOBATH MOHITHAMU: PAIIMOHAIILHOE YHUCIIO0, OECKOHEUYHAs MePUOIMIecKas
JIpo0b, TPOIEHTHI, UPPAIMOHATHHOE YHCIIO, MHOXECTBA PAIllMOHATBHBIX U JIEHCTBUTEIbHBIX
4KCell, MOAYJIb IEHCTBUTENBHOIO YHCIIA;



IPUMEHSATH IPOOU U MPOLIEHTHI Ul PELICHHs] IPUKJIAAHBIX 331a4 U3 pa3IMYHbIX OTpaciei
3HAHUU U PEAIIbHOU KU3HU;

IPUMEHSATh NPUOIMKEHHBIE BBIYMCIEHUS, NIpaBWIa OKPYIJIEHMsS, NPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUH;

CBOOOJIHO ONEpUpPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YMCEN JJIS PEIIeHHs MPAaKTUYeCKHX 3a1ad U
IIPEACTABIICHUS JAHHBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PAllMOHAIIBHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(M dYHcha, NECATUYHBIE W HATypajbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U aPKTAHI'€HC YHCIOBOTO apryMEHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO  OHEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIIECACTBUS, PABHOCUIIbHBIE HEPABCHCTBA,

NPUMEHSTh Pa3IMYHBIE METOJBl PELICHHUS pPAlMOHAIBHBIX W APOOHO-PAMOHATBHBIX
YPaBHEHUH, IPUMEHATh METO/ HHTEPBAJIOB Il PELICHUS HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeJbIMU - KO3 QUUHUEHTaMH, KOPHM MHOTOWIEHA, IMPUMEHATh JEJIeHHEe MHOrowJieHa Ha
MHOTOYJICH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienns 3anay;

CBOOOZHO ONEpUpOBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpEeACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHUH CMBICI, MCIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HaY€HUs, IPUMEHSTh ONPENEIUTENN Ul PEIICHUs
CHUCTEMBI JIMHEMHBIX YPAaBHEHUMH, MOJCIHPOBATH PEAIbHBIE CUTYallUH C IOMOLIBIO CHCTEMBI
JUHENHBIX YPaBHEHHM, WCCIEOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKO MAaTpull U
OIIPEEIUTENEH, HHTEPIIPETUPOBATH ITOJY4YEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU JIJIsl TpeoOpa30oBaHusl BEIPaKEHU;

BBIMIOJHATh NPEOOpa3oBaHMUs YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTEHNEHH C
palMOHAIBHBIM I10KA3aTEeNEM;

UCMOJIb30BaTh  CBOWMCTBA JIOrapu(MoB [uid  MpeoOpazoBaHMsl  JIOrapu(PMUUYECKUX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTh  MOHATUSIMM:  HUppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
jJorapuMHUUecKre ypaBHEHMsI, HAXOJUTh UX PELIEHUS C MOMOIIbI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
WJIU OCYILIECTBIISAS IIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s HpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpPUPOBATh MOHSITUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, MPUMEHSTH
HEo0Xo1uMble (OPMYIIBI JUTS PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIPOBATh peaJbHble CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJa4M, HCCIENOBAThb IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U TPaPUKH:



CBOOOJIHO ONEPUPOBATH MOHATHAMHU: (YHKIHS, CIIOCOOBI 3adaHus (PYHKIIMH, B3aUMHO
oOpatHble (QYHKIIUM, KOMIO3UIMSA (YHKIMHA, rpaduk (YHKUUHU, BBINOJIHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPENENCHUs] M MHOXKECTBO 3HAYECHUH
GyHKLIUYU, HYIU QYHKLIUH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHHMYMBI (DYHKIHH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHnEe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIbIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HATYpaJbHBIM U IEJIbIM IOKa3areneM, rpadpux
KOpHsI N-0ii CTETIeHH KaK (YHKIIUU OOpaTHOM CTENEHH C HATypaJIbHBIM MTOKA3aTeIeM;

ONEpPUPOBATh MOHATHAMM: JMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadMKH, HCIIOIB30BATh UX IPAPUKH TSI PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: TPUTOHOMETPHUECKAss OKPYKHOCTb, OINpe/eieHue
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIHMHA JJIS UCCIETOBAaHHUS TPOLECCOB M 3aBUCHMOCTEH Tpu
pelIeHNH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PEAIbHOW XU3HH, BBIpaXaTh (hopMyiamu
3aBUCUMOCTH MEXJly BETMUNHAMY;

Hauvana MmaTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apUPMETHYecKas U TeOMETPUYECKas MpPOrpeccus,
0eckoHeuHO yOBIBaIOIIasi TeOMETPUYECKasi IIPOTPECCHs], JIMHEHHBIN U SKCIIOHEHIMAIBHBIA POCT,
(dopMyIna CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHM VIS PELIEHUs PEeaIbHBIX 33/1a4 IPUKJIAHOIO XapaKkTepa;

CBOOOJTHO  ONEPUPOBATh MNOHATHUSAMH:  TIOCIEIOBATENLHOCTh,  CIOCOOBI  3aaHuUs
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE I OTPAaHHYCHHBIE ITOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOUKH pa3pbiBa rpaduxa
(GYHKIIMH, aCHMIITOTHI rpaduka GyHKIUY;

CBOOOJTHO OIIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH s peIIeHHs 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh IMOHATHUAMHU: NepBas W BTOpass MPOMU3BOJAHBIE (YHKIIHH,
KacaTesnbHas K rpa@uky QpyHKUINU;

BBIUUCIISITH TIPOM3BOJHBIE CYMMBI, TPOU3BENEHHS, YAacCTHOTO W KOMIIO3UIMH JBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUII;

UCIIOJIb30BaTh T€OMETPUYECKUNA U PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHns 3a/iau.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH: MHOXECTBO, OTIEPAIIMU HaJl MHO)KECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juis ONHUCAHUs peabHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: OIpEIeNIeHHE, TeopeMa, YpaBHEHHE-CICICTBHE,
CBOWCTBO MaTeMaTHYECKOrOo OOBEKTa, JOKa3aTelbCTBO, pABHOCWIHGHBICE YpaBHEHHS U
HEpPaBEHCTBA.



10 KJIACC

PA3ZJEJ IV. TEMATHUYECKOE IINTAHUPOBAHMUE

KoaunuecTBO 4acoB DJIeKTPOHHBIE Peasmm3zanus ®@enepajbHOM
HanmeHnoBanme
Kontposs  IIpakTnuec (undposbie) IIporpammbl BocnnuTanus (1esjieBbie
a3/1eJI0B U TeM
P Bcero HbIE KHe o0pa3oBaTe/ibH pe3yJibTaThl BOCIIUTAHUS)
NMPOrpaMmblI
padoThbI padoThbI ble pecypchbl
MHoxecTBO 3 cents0pa [enn okonyanus Bropoit
IlGI‘/’ICTBI/ITCJII:HLIX YHuCeJl. Bubiamoreka MHpOBOﬁ BOMHEL IloHuManue cBoel
MHOTOUICHEL ITOK CONPUYACTHOCTHU K MPOILIOMY,
' 24 1 HACTOSILIEMY H O €My POJHOIO
PannoHaneHble ypaBHEHHS https://m.edsoo.ru HIEMY H DYAYIIEMY PO
C 176219408 Kpasi, ceoer Poaunsl - Poccun,
= HepuaBeHcha. HCTfMH E— Poccuiickoro rocynapcrsa
JUHEHHBIX YpaBHEHUN
Bubnuorexa 10 cenTa0pst — MexIyHapOIHBIN JI€Hb
OyHKIHH U TpadUKH.
LIOK namsTH kepTB Qamuzma. Oco3HaHue
CrenenHast GQyHKIHS C 12 1 L .
https://m.edso0.ru =~ pOCCHICKON Ipa)kaaHCKOU
LEJIbIM MTOKa3aTeIeM
[7t419d08 WUJIEHTUYHOCTHU
1 okTs10pst — MexayHapoIHbIN ICHB
Apudmerndeckuit KOpeHb Bbubnmuoreka MOXKMWIBIX JIto1ei. ChOpMHUPOBAaHHOCTH
N-0il CTeneHu. 15 1 LIOK BHYTPEHHEI MO3UIUHU JIUYHOCTH KaK
WNppannoHanbHbie https://m.edsoo.ru 0c000r0 IEHHOCTHOTO OTHOIIEHUS K
ypaBHEHUS [7f419d08 cebe, OKPYKAIOIINM JIFOJISIM 1 )KU3HH B
LEJIOM.
HOs10pst — Jlens maTepu B Poccun.
26 HOs0p pu B P
TMokasatenbHas QyHKIMA. Bubmmorexa CdopmMupoBaHHOCTH BHYTPEHHEH
IIOK MO3UINH JIUNYHOCTH KaK 0co00ro
[TokazaTenbHbIe 10 1
https://m.edsoo.ru LIEHHOCTHOI'O OTHOIIEHHUS K cebe,
ypaBHEHUS
/7f419d08 OKPY>KaIOILIUM JIFOJIIM U KU3HU B
L[EJIOM.
Jlorapudmuueckas 18 1 bubnuotexa 12 nexabps — enp Koncturyuu PO.
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https://m.edsoo.ru/7f419d08

byHKIHS. HOK @opMUPOBAHHE MNEPBOHAYATBHOIO
Jlorapupmuueckue https://m.edso0.ru = mpexcraBieHHs O MpaBax
ypaBHEHHS [7f419d08 OTBETCTBEHHOCTH YEJIOBEKA B
oOuiecTBe, rpa)X/JIaHCKUX MTpaBax U
00513aHHOCTSIX
Bubmmoreka 23 ¢deBpaps — Jlenp 3allMTHAKA
TpUrOHOMETpHHECKHE 110K OrteuectBa. [lonnmanue cBoeit
6 22 1 CONPHYACTHOCTH K IIPOIILIOMY,
BBIPAKECHUS U YPABHEHUS https://m.edsoo0.ru
HACTOSIIEMY U OYIyIIeMy POTHOTO
[7f419d08 9
Kpas, ceoer Ponunsl — Poccun
18 mapta — 10 net co qus
bubnmnoreka .
BoccoennHeHus Kpeima ¢ Poccueit. .
[TocnenoBaTenbHOCTH U LIOK .
7 10 1 [TonnmaHue cBOel COPUYACTHOCTH K
MpOrpeccuu https://m.edsoo.ru DOLLIOMY. HACTOALIOMY 1 en
/741908 p Y, ey 1 OyayueMy
ponHoro Kpasi, cBoeil Poqunsl — Poccun
Bubnuoreka 9 mas — Jlens [ToGenpl. [Tonnmanue
8 HenpepsiBable QyHKIINH. 20 1 IHOK CBOEH CONPUYACTHOCTH K IIPOILIIOMY,
IIpousBoaHas https://m.edsoo.ru HACTOAIIEMY U OYAylIeMy POTHOTO
[7f419d08 Kpas, ceoer Ponunsl — Poccun
19 mas — JleHpb AeTCKUX OOIIeCTBEHHBIX
bubnuoreka opranusanuit Poccun. [Ipunstue
9 [ToBTOpenue, o6obIIEHNE, 5 3 LIOK y4acTusl B )KM3HU KJlacca,
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru = o0mIe00pa3oBaTeIbHON OpraHU3aIiH, B
[7f419d08 JOCTYIIHOM 110 BO3PAcCTy COLIMAIBHO
3HAYUMOM JIEATETbHOCTH
OBUIEE KOJIMYECTBO
- 136 11

YACOB I10 [TIPOI'PAMME
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PA3JIEJI V. HIOYPOYHOE IVIAHUPOBAHUE

10 KUIACC
KosanuyecTBO 4acoB Jara
Ne n/m Tema ypoxka
Bcero wiaH  ¢akr

MHoxecTBO, Onepaluy Hajl MHO>KECTBAMHU U UX CBOMCTBA 1.09

2 Huarpammsl Ditniepa-Benna 4.09

3 [IpumMeHeHne TeOpeTUKO-MHOKECTBEHHOTO anmapara Jis 1 6.09
pelieHus 3a1aq

4 Pannonansuelie yncna. OObIKHOBEHHBIE U ACCATUYHBIC APOOH, 1 709
MPOIIEHTHI, 0ECKOHECYHBIC TICPUOMUECKUE ApOoOH '

5 Pannonansuelie yncna. OObIKHOBEHHBIE U AECATUYHBIC APOOH, 1 9.09
MPOLEHTHI, 0ECKOHEYHBIE TIEPUOAUYECKUE APOOU '

6 [Tpumenenne apoOeit 1 MPOIEHTOB IS PEIICHHUS TPUKIIATHBIX 1 11.09
3a1a4

7 [Tpumenenue apoOei U MPOLIEHTOB ISl PELICHUs TPUKIIaHBIX 1 13.09
3ama4
JlelicTBuTenpHbIE yncia. PaninoHanbHble U UppallMOHATIbHBIE

8 1 14.09
quciaa

9 ApudmeTrnueckue onepanuu ¢ 1eHCTBUTEIbHBIMI YUCIaMU 16.09

10 Mopynb AeiCTBUTEIBHOTO YHCIIa U €r0 CBOMCTBA 18.09

11 [TpuGnmxEHHbIC BEIYNCIICHUS, TPABHJIA OKPYTIICHHS, TPUKHIKA 1 90.09
U OIIEHKA Pe3yIbTaTa BEIYUCICHUN

12 OCHOBHBIE METO/IbI PEIICHUS LEJbIX U IPOOHO-PAIIOHATBHBIX 1 21.09
YpaBHEHHIA U HEPABEHCTB

13 OCHOBHBIE METO/IbI pEeIIEHUs LIEIbIX U IPOOHO-PAIIMOHATBHBIX 1 93.09

YpaBHEHMI U HEPABEHCTB




OCHOBHBIC MCTObI pCHICHUA LCIIbIX U I[pOGHO-paL[I/IOHaJIBHBIX

14 . 25.09
YpaBHEHU U HEPABEHCTB

15 MHoOrouseHsl OT OJJHOM EPEMEHHOM. JleleHre MHOro4IeHa Ha 9709
MHOT'OWIEH C ocTaTkoM. Teopema besy

16 MHuorowiensl ¢ 1ienpIMu kodddurmentamu. Teopema Buera 28.09

17 Pemenune cucrem TMHEWHBIX YpaBHEHHH 30.09

18 Pemenue cucreM TMHEHHBIX YpaBHEHHUI 1.10
Martpuia cuctemsl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTelb

19 MaTpHULIbI 2X2, €ro FreOMETPUYECKHUM CMBICI U CBOWCTBA; 4.10
BBIUMCJICHHE €r0 3HAYCHHUS

20 Ornpenenurens MaTpUIlbl 2X2, €ro TeOMETPUIECKUNA CMBICT U 5.10
CBOWCTBA; BHIYHCIICHHUE €TO 3HAYCHUS

21 [TpumeHeHue onpeaenuTeNs Ui PEIIeHUs CUCTEMbI JIMHEHHBIX 710
ypaBHEHUU

99 Pemnienne npukiagHbIX 3324 C TOMOIIBIO CHCTEMBI IMHEHHBIX 9.10
ypaBHEHUU

93 Pemienne nmpukiagHBIX 33249 C ITOMOIIBIO CHCTEMBI JIMHEHHBIX 11.10
ypaBHEHHIA

24 Konumponvnas paboma: "Payuonanvhnuie ypasnenusn u 12.10
Hepasencmea. Cucmemol TUHEUHBbIX ypasHenui'"

o5 @yHKIMS, cr1oco0bl 3a1aHus GyHKIMU. B3aumMHo oOpaTHbIE 14.10
¢ynkunu. Komnosuuus ¢pyHkunit '

26 I'padux bynkmmu. DnemeHTapHbIe TPpeoOpa3zoBaHus rpaduKoB 16.10
GyHKIMi '

97 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAU€HUH (yHKITUH. 18.10
Hymu @ynkiun. [IpomexxyTku 3HaK MOCTOSTHCTBA '

28 Konumponvnas paboma 3a 1 uemeepmo 19.10




Maxkcumymbl 1 MUHUMYMBI (pyHKIMH. Hanbomnsiee u

29 21.10
HalMEHblIIee 3HaueHue (PyHKIMH Ha IPOMEXYTKE
30 Jlunelinasi, KBaJpaTU4Hasi U IpOOHO-TUHEWHAs PYHKIUU 23.10
31 DjeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOEHUE rPpahuKOB 3TUX 2510
GyHKLMi '
32 DeMeHTapHOe UCCIIeI0OBaHUE U TIOCTPOCHUE IPa(hUKOB ITUX 26.10
GyHKIMi '
33 CreneHs ¢ 1enbIM IToka3zareiaeM. bunom Herotona 6.11
34 Crenens ¢ nenslM nokasareneMm. bunom Herotona 8.11
35 CrenenHas GyHKLHUS C HATYpaJIbHBIM U LIEJIBIM [TOKa3aTeNIEM. 9.11
Eé& cBoiicTBa 1 rpaduk '
36 Konumponvnan paboma: ""Cmenennan pynxkyusn. Eé 11.11
ceolicmea u cpagux"’ '
37 Apudmerndeckuii KOpeHb HATYPaJIbHON CTENICHH U €TO 13.11
CBOMCTBA .
38 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTENEHH U €TO 15.11
CBOMCTBA .
39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAILINX 16.11
CTEIEHU U KOPHU '
40 [Ipeo6pa3oBanust YUCIOBBIX BBIPAXKEHHM, COIEPIKALINX 1811
CTEIIEHU U KOPHHU '
41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX 20.11
CTENEHU U KOPHU '
42 Uppanmonansuelie ypaBHeHusi. OCHOBHbBIE METO/IbI PELICHUS 99 11
UppalMOHATIBLHBIX YPaBHEHUN '
43 Hppannonansabie ypaBHeHUS. OCHOBHBIE METO/BI PEIICHUS 9311

MPPALMOHAIBHBIX YPABHEHUN




Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS

44 . 1 25.11
UpPpaAlMOHATILHBIX YPABHEHHIM
PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUN HPPALMOHATBHBIX

45 . 1 27.11
ypaBHEHHI
PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH UPPALMOHATBHBIX

46 . 1 29.11
ypaBHEHUU
PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPALTMOHAIBHBIX

47 . 1 30.11
ypaBHEHUU

48 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH UPPATMOHAIBHBIX 1 912
ypaBHEHHIA

49 CaoticTBa U rpaguK KOpHS N-Oi CTENeHH KaK (PyHKIHH 1 412
00paTHOM CTENEeHU C HAaTypaJbHbIM MTOKa3aTeIeM '

50 CgoiicTBa u rpaduk KOpHS N-0ii cTeNeHn Kak (HyHKIUA 1 6.12
00paTHOM CTETEHH C HAaTypaIbHBIM MTOKa3aTeIeM '

51 Crenens ¢ palluOHAIBHBIM ITOKa3aTeIeM U €€ CBOIMCTBA 1 7.12

52 Monumopunzosas paboma 3a 1 nonyzooue 1 9.12

53 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 11.12

54 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U €€ CBONWCTBA 1 13.12

55 [TokazarenpHas GyHKIMS, €€ CBOWCTBA U rpadukK 1 14.12

56 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHHH 1 16.12

o7 Wcnonb3oBanue rpaduka QyHKUINY Ui pellIeHUs] ypaBHEHUN 1 18.12

58 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/BI pEIICHUS 1 20.12
noKa3aTeIbHbIX YpaBHEHUN

59 [Toka3zarenbHble ypaBHEHHS. OCHOBHBIC METOBI PEIICHUS 1 2112
NoKa3aTeIbHbIX YpaBHEHUN

60 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO bl PEIICHUS 1 93.12

MTOKa3aTeJIbHBIX YPaBHEHUM




Konumponsnan paboma: "llokazamenvhan pynkyus.

61 1 25.12
Ilokazamenvnuie ypagnenusa'

62 Jlorapudwm yucna. CBoiicTBa orapugma 1 27.12

63 Jlorapudm uucna. CoiicTsa porapudma 1 28.12

64 Jlorapudwm yucna. CBoiicTBa norapugma 1 30.12

65 JlecsaTHyHbIC U HATYpAJIbHBIC JTOTAPHPMBI 1 10.01

66 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI 1 11.01

67 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIIUX JTOTaPHUPMBbI 1 13.01

68 [IpeoOpa3oBanue BEIpaXEHUH, COIEPIKANUX JToTapr (MBI 1 15.01

69 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIUX JTOTaPHPMBbI 1 17.01

70 Jlorapudmmueckas GyHKIUsA, €€ CBOHCTBA U rpaduk 1 18.01

71 Jlorapudmuueckas pyHKuus, e€ cBOWCTBa U rpaduK 1 20.01

72 Hcnonp3oBanue rpaduka QyHKIMH 11 pELICHUsT YpaBHEHUH 1 22.01

73 Hcnons3oBanue rpaduka GyHKIUU AT peLICHUS YpaBHEHHMA 1 24.01

74 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METOBI PELICHUS 1 2501
norapu(pMHUUECKUX ypaBHEHHIMA

75 Jlorapudmuueckue ypaBHeHUss. OCHOBHbBIE METO/BI PELICHUS 1 9701
norapu(MUUECKUX YpaBHEHUN

76 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI PELICHUS 1 99.01
norapu(pMUUECKUX ypaBHEHHA

o PaBHOCI/IJ'II:HBIG MIEPEXO0JIbI B PEIICHUH JIOTapU(YMHUUECKUX 1 31.01
ypaBHEHUU

78 PaBHocnijme MIEPEXO0JIbI B PEIICHUH JIOTapU(HMUICCKUX 1 102
YpaBHCHHIA

79 Konumponsnas paboma: "/lozapugpmuueckan pynxyus. 1 3.02
Jozapugpmuueckue ypagnenua'

80 CuHyC, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC YHCIIOBOTO apryMeHTa 1 5.02




81 CuHyc, KOCHHYC, TAHI'€HC U KOTaHI€HC YHCJIOBOI0 apryMeHTa 7.02
82 ApKCHHYC, apKKOCUHYC U apKTaHT€HC YUCIOBOTO apryMeHTa 8.02
83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO apryMeHTa 10.02
84 Tpuronomerpuveckas OKpy>KHOCTb, OIPECICHHIE 1 12.02
TPUTOHOMETPHUYECKUX (DYHKIHUN YUCIOBOTO apryMeHTa
85 TpuroHomeTpuveckasi OKpy>KHOCTh, ONIPEICIICHHE 1 14.02
TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1 15.02
87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 17.02
88 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1 19.02
89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1 21.02
90 [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUIN 1 22.02
91 [Ipeobpa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1 24.02
92 [IpeoOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1 26.02
93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUIN 1 28.02
94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 29.02
95 Pemenne TpuroHoMeTpuuECKNX ypaBHEHUN 1 2.03
96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 4.03
97 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1 6.03
98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 7.03
99 Pemenne TpuroHoMeTpuuECKNX ypaBHEHUN 1 9.03
100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 11.08
Konumponvnasa paooma: " Tpuzonomempuuecxkue
101 8LIPAIICCHUA U MPUZOHOMempuuecKue ypasruenusn''sa 3 1 14.03
uemeepme
102 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aTaHus 1 13.03




[I0CJIEIOBATEIbHOCTEN. MeTo MaTeMaTH4eCKON MHAYKIIUU

MOHOTOHHEIE U OIr'paHUYCHHBIC MTOCJICAOBATCIbHOCTH.

103 1 16.03
HcTopust ananmza 6€CKOHEUHO MaJIbIX

104 Apudmerrdeckas mporpeccust 1 18.03

105 I'eomeTpuueckas mporpeccust 1 20.03

106 beckoneuHno yObIBaroIIasi TeOMETpUIECKast TPOTPECCHs 1 21.03

107 Cymma 6ecKOHEYHO yOBIBAIOIICH reOMETPHYECKON TPOTPECCHH 1 23.03

108 JIunelHbIi ¥ 3KCIOHEHIMaNbHBINA pocT. Yucio e. opmyna 1 3.04
CJIO’KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ SKCHOHEHUMANIbHBIN pocT. Yucio e. Popmyia 1 404
CJIO’KHBIX IPOLIEHTOB

110 Hcnonp3oBaHne mporpeccuu Ui peuieHns peatbHbIX 3a1a4 1 6.04
NPUKIIAJHOTO XapaKTepa

111 I(oumpom;n:m paooma: "Ilocnedoeamenvnocmu u 1 8.04
npozpeccuu

112 HenpepriBHble QYHKIIMU 1 UX CBOWCTBA 1 10.04

113 Touka pa3pbiBa. ACUMOTOTHI TpaguKOB HYyHKIIMHA 1 11.04

114 CaolicTBa (DyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1 13.04

115 CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1 15.04

116 MeTtox MHTEPBAIIOB JUJIsl PELIEHHSI HEPABEHCTB 1 17.04

117 MeTto1 MHTEPBAJIOB JIJIsl pELIEHUSI HEPABEHCTB 1 18.04

118 MeTtox MHTEPBAIIOB JUJIsl PELIEHHSI HEPABEHCTB 1 20.04

119 [TprMeHeHre CBOMCTB HENPEPhIBHBIX (QYHKIIU [ pelIeHus 1 99 04
3amad

120 Konumponvnaa paboma 3a 200 no mexkcmam Munoop 23.04

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINN 25.04

122 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 27.04




123 Onpenenenue, GU3NIECKUN CMBICIT IIPOU3BOJHOM 1 29.04

124 VYpaBHeHUe KacaTelbHOU K rpaduKy )yHKITUU 1 2.05

125 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN 1 4.05

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1 6.05

127 [Tpon3BoHBIC d7IEMEHTAPHBIX (DYHKITHI 1 8.05

128 HpOI/I3B(i£[HaSI CYMMBI, TPOU3BEACHMSI, YACTHOTO ¥ KOMITO3HUIIUU 1 11.05
byHKIII

129 HpOH3B(iL[H8.$I CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIHH 1 13.05
byHKIMi

130 HpOPI3B(iZ[H21$I CYMMBI, TPOU3BEACHHMSI, YACTHOTO ¥ KOMITO3HIIUN 1 15.05
byHKIMi

131 Konumponwsnan paboma: "llpouzsoonasn’’ 1 16.05

132 '1'_[OBTOpeHI/Ie',' 0000I1IeHre, CUCTeMaTH3aIlis 3HAHU: 1 18.05

YpaBHeHus
133 'I:IOBTOpeHI/'I'e, 000011eHHe, CHCTEMATH3aLMs 3HAHUI: 1 20.05
DyHKIUMU

134 Hmozosean konmponvnasa paboma 22.05

135 Hmozosan konmponvnas paboma 22.05

136 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIUs 3HAHU I 23.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136










PA3JEJ VI.
YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOTO
MPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUIS YUEHUKA

* MaremaTuka: anredpa u Hauajaa MaTeMaTHYECKOIro aHAIN3a, reoMeTpus. AnreOpa U Havasna
MaTeMaTh4yeckoro ananusa (B 2 yactsx), 11 kmacc/ Yacts 1: Mopakouu A.I'., Cemenos I1.B.;
Yacts 2: Mopakosud A.I'. u npyrue; noxa penakmueit Mopakosuua A.I'., O6miecTBo ¢

orpann4eHHoM oTBeTcTBeHHOCThIO « 1Ol MHEMO3MHA »

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJISL
Anrebpa n Hauana ananu3za 10-11 xmacc. Metoauueckoe nocobue uist yaurens.-M.:

Muemosuna.2017rT.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. MucranmonHoe odyuenue https://uchi.ru/

2. UntepaktuBHas Terpanas https://edu.skysmart.ru/

3. [nardopma s BugeokoHdpepenmii https://zoom.us

4. Metoan4ecKHii 3IeKTpOHHBIN 00pa30BaTeIbHbII LIEHTP
http://www.56bits.ru/ 5. O6pa3zoBaresnbhblii mopran «MHBOYpOK»
https://infourok.ru/

6. Poccuiickas snextponHast mkosna https://resh.edu.ru/

7. Emunas xomnekius IOP http://school-collection.edu.ru/



MPUJIOXKEHHUSA K PABOUYEN ITPOT'PAMME

Hpuio:xkenne Nel. OueHOYHO- MeTOAMYECKHE MATEPHAJIBI.

®opma KUM Tema KOHTPOJIbHON PadoThI Hara

KoHnTtposbHas padota "PanimonanbHble ypaBHEHHS M HEPABCHCTBA. 12.10
CucreMbl TUHENHBIX YpaBHEHUN"

KoHnTtposibHas pabota 3a 1 4yeTBepTh 19.10

Konrponbnas padora "Crenennas ¢pynkuus. E€ cBoiicTBa n 11.11
rpaduk"

KonTponbnas pabota MounwutopunroBas padora 3a 1 momyroaue 9.12

Konrponbnas padora "ITokazarensbHas pynkus. [lokasarenpHbie 25.12
ypaBHEHUS"

Konrponbnas padora "Jlorapudmuyeckast pyHKIUS. 3.02
Jlorapudmuueckue ypaBHeHHs"

KonTponbHas pabota 3a 3 yeTBepTh 14.03

KoHnTtposbHas pabota "[TocnenoBaTeIbHOCTH U IPOTPECCHH " 8.04

KonTponbHas pabota 3a roJ 1o TekctaM MuHoOp 23.04

KoHTtposibHas pabota "[IponsBoaHas" 16.05

KontposbHas pabota Urorosas 22.05

IIpuioxenune Ne2. CucremMa OLeHKH JOCTHKEHUI 00ydarommxcs.

1.0uem<a YCmHblIX Omeemos 06yltalou4uxc;l no wamemamuke

OTBeT OLIEHUBAETCSI OTMETKOM «5», €clii 00yJaroLuics:

e [IOJIHO paCKpPbLI COACPIKAHUEC MaTCpHaJia B O6’beMe, MpeaAyCMOTPCHHOM HpOFpaMMOﬁ

y4eOHUKOB;

e  MU3JIOKWII MaT€purajl rpaMOTHBIM A3BIKOM B OHpGI[CJ'ICHHOfI JIOTHYCCKOU

IMOCJICA0BATCIIBHOCTH, TOYHO HMCITIOJIB3Ys MAaTCMATUUCCKYIO TCPMUHOJIOTUIO U

CHUMBOJIUKY,

e TIPaBUJIBLHO BBHIIOJHWI PUCYHKH, YEPTEXKH, IpadrKy, CONYTCTBYIOIINE OTBETY;
e IIOKa3aJl yMEHUE WLIIOCTPUPOBATh TEOPETUUECKUE TIOJIOKEHUS KOHKPETHBIMU
IIpUMepamMy, IPUMEHSTh UX B HOBOW CUTYALMH IPU BBITIOJHEHUN TPAKTUYECKOT O

3aJaHud;

e TPOAEMOHCTPUPOBAJl YCBOEHUE pPaHEE N3YUEHHBIX COMMYTCTBYIOIIUX BOIIPOCOB,

c(OPMUPOBAHHOCTb U YCTOMUMBOCTH UCIIOJIb3YEMBIX MPU OTBETE HABBIKOB M YMEHMU;

e OTBEYaJl CAMOCTOSTEIIHHO 0e3 HaBOIAIIUX BOIIPOCOB YUUTCIIA.

OtBert OLICHUBAETCS OTMETKOM «4y», ecnu O6y‘-I€lIOH.[HI>iCH OTBCTHUI 11O Tpe6OBaHI/IHM Ha OTMCTKY

«5», HO IIpu 3TOM UMCCT OJJTUH U3 HEAOCTATKOB:

e B U3JIOKCHHUU JOMYIICHLL HeOOoIbIINe HpO6CJIBI, HC NCKa3HMBIIKUEC MAaTCMaTHYCCKOC

COACPIKaHUC OTBCTAQ,
e JIOMMYHICHbI 1-2 Henmoyera IIpU OCBCUICHUH OCHOBHOI'O COACPIKaHNA OTBETA,

HCIIPABJICHHLIC 110 3aMCUAHUTO YUUTCII,
e JONMYIICHBI omuOKa Ui 6osee JABYX HEJOYCTOB ITPU OCBCIICHNH BTOPOCTCIICHHBIX

BOIIPOCOB WJIM B BBIKJIAJKAX, JICTKO UCITPABJICHHBIC 110 3aMCYaHHUIO YIHUTCIIA.




OtMmeTKa «3» CTaBUTCS, €CIIM 00YJarOITUICS

e HEIOJIHO WJIM HETIOC/IeI0BATEILHO PACKPBLI COJEp)KaHUE MaTepraa, HO MoKa3al
o011iee MOHMMaHUE BOMPOCA U MTPOJIEMOHCTPUPOBATT YMEHHMS, TOCTATOYHBIC IS
JaTbHEHIIIETO YCBOCHHUS ITPOTPAaMMHOTO MaTepHaa;

e WMeJ 3aTPYJHEHUS WU TONMYCTHII OMMOKH B ONIPEICTICHUN TTOHATHH, UCTIOIb30BaHUH
MaTeMaTHUYeCKOW TEPMUHOJIOTHH, YEPTEIKAX, BBIKJIAJIKaX, UCIIPABICHHBIC MTOCIIC
HECKOJIbKUX HaBOISIIUX BOIIPOCOB YUUTEIIS;

e HE CIPABWJICS C IPUMEHEHUEM TEOPUH B HOBOW CUTYAITUH TIPU BHITIOJIHCHUH
MPAKTHYECKOTO0 3aIaHK, HO BBIMIOJHUII 3a/1aHKS 0053aTEIILHOTO YPOBHS CI0KHOCTH T10
TAaHHOU TEME;

e TIpU 3HAHUU TEOPETUYCCKOTO MaTepHasa BbISIBICHA HEJJOCTATOUHAsI CHOPMUPOBAHHOCTH
OCHOBHBIX YMEHUM 1 HABBIKOB.

OTMeTKa «2» CTaBUTCS, €CITU 00yUYaIOIIMNACS:

e HE PAaCKPbLI OCHOBHOT'O COJICpPIKaHHS Y4eOHOT0 MaTepuaa;

e 00HapYXWJI HE3HAHUE WM HETIOHMMAaHUe OOJIbINeH niin HanboJiee BXKHOM 4acTh
y4eOHOro MaTepHala;

e JIOMYCTHJI OIIUOKH B OIIPE/ICIICHIUH TTOHSATHH, TIPU UCIIOJIb30BAHUN MaTEMAaTHICCKOM
TEPMUHOJIOTHH, B PUCYHKAX, UEPTEXKAX WM IpauKax, B BEIKJIAIKAX, KOTOPBIC HE
HCIIPABJICHLI ITOCJIC HCCKOJIBKUX HABOJAIIUX BOIIPOCOB YYUTCIIA.

2. Ouenka nucbMeHHbIX KOHMPOTILHBHIX PAOOM YUAUUXCA
Otmetka «5» cTaBUTCS, €CIIU 00yJaroLIHiics:

e BBINOJHWI paboOTy MOJIHOCTbIO;
e HE JOMYCTHJI MPOOEIOB 1 OLIMOOK B JIOTHYECKUX PACCYKIIEHUAX U 000CHOBAaHUY;
e HE JIOMYCTHUJI MaTEMAaTUYECKUX OIINOOK B pEIICHUH.

OtmeTKa «4» CTaBUTCH, €CIIN 06yqa}01111/1171c;1:

e BBITIOJIHWI paOOTy MOJIHOCTHIO, HO 0OOCHOBAHMS IIATOB PEIICHUS HEJOCTATOYHBI (€CITH
yMeHHe 000CHOBBIBAThH PACCYKACHHS HE SBISUIOCH CIIEIIUATBHBIM 00BEKTOM
MIPOBEPKH);

e JIONMYCTWJ OAHY OMIMOKY MJIM 2—3 HeJ0ueTa B BBIKJIA/IKaX, PUCYHKAX, UePTEkKaX WUIH
rpadukax (eciau 3Tu BUJbI pabOTHI HE SBJISUIUCH CIIEIIUATEHBIM 00BEKTOM MPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIM 00YJarOITUNCS:

e BIIAJICET 00SI3aTSIIEHBIMU YMEHHUSAMH I10 IIPOBEPSIEMOI TeMe;
e jomycTuia 0osiee OAHOM OMUOKH Uit O60siee 2—3 HEIOUYETOB B BHIKJIAKAX, UePTEKAX
WM rpadukax.

OtMeTKa «2» CTaBUTCS , €CIIN O6y‘-I€lIOH.IHfIC5II

e HE BJajeeT 00s13aTeILHBIMI YMEHUSIMH T10 JJAHHOW TEME B IMIOJTHOW Mepe;
e JIOMYCTHUJI CYIIECTBEHHBIE OITUOKH.






