MUWHUCTEPCTBO IMPOCBELEHUSI POCCUIICKOI ®EJIEPALIMU
MUWHHUCTEPCTBO OBPA30BAHMSI KATUMHUHI PAJICKON OBJACTH
KOMMTET IO OBPA3OBAHUIO AIMUHUCTPALIIM
TOPOJCKOI'O OKPYTA "I'OPOJI KATUHUHI PAJL"

MAOY rumuaszus Ne 32
COI''TACOBAHO YTBEPXJIEHO
3am. nupexropa no HMP Jlupekrtop
IToranenko C.M. bensixoBa B.H.
[Iporokon neacoseraNe 12 ot [Tpukas 71/3-oc ot
«28» mas 2024 r. «28» mas 2024 T.
PABOYAS ITPOT'PAMMA

(ID 551314)

y4eOHBbIH mpeaMeT «Ajredpa u Hayajia MaTeMaTH4eCKOr0 aHAJIN3Aa.
Yruy0JieHHbI YPOBEHb»

st yganuxea 10 — 11 kimaccos

Kaaununrpan 2024



INOACHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B IMPOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMS, HCTOPHUH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromuecs OBIJIaJI€BaoOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpyeT CBOU
JNOCTHKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblil Kypc anreOpbsl M Hadyajl MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OUOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM XM3HH. B TO ke Bpemsi oBnageHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBAThH
YTBEPKJICHUS C TOMOIIBIO MHIYKUUU U PACCykAaTh NEAYKTUBHO, UCIOIb30BAThH
00001IeHHEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xonme usyuenus yuyeGHOro kypca «Anredpa W Hayajla MaTeMaTH4YE€CKOTO
aHanu3a» 0O0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VYyeOHblii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHBIM wmaTepuajn, CHocoOCTBYIONIUN
(GopMUPOBAaHNIO HAYYHOTO MHMPOBO33PEHHs, TaK W dYepe3 chenuduky ydeOHOMH
JESTeIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON KOHUEHTPAalUd BHUMAHMUS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a TOJYYECHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs anreOpe W HayajlaM MaTeMaTUYEeCKOIo
aHaJIN3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHS.

B crpyktype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTro
aHaJIM3a» BBIJICNICHBI CIEAYIONINE COAEepKaTeIbHO-METOUYEeCKre TuHuU: «Yucna
U BbIUKCIEHU», « DYHKUIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoxkecTBa M JIoTHMKa». Bce OCHOBHbIE



COAEPKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YalOoTCAd Ha IPOTSHKEHUU [BYX JIET
oOydeHHUs1 Ha YpOBHE CpEAHEro oO0IIero oOpa30BaHMs, €CTECTBEHHO JOIOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaesiamu. [laHHBIN
y4eOHBIIl KypC SBISE€TCA HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
CoJiep’)KaHUEe HECKOJIbKMX MaTeMaTHYeCKHX JUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUS, MAaTEMATUYECKUN AaHAIU3, TEOPUS MHOXKECTB, MaTEMaTHUYECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
MIUPOKUM MAaTEMAaTHYECKUM anmnapaTroM, Y HUX IMOCJIeI0BaTeIbHO (popMupyercs u
COBEpPLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb peaJbHOU
CUTyallu, IPUMEHATh 3HAHUS, TOJyYEHHbIE MIPU U3YyUYEHUH Y4eOHOTo Kypca, AJis
PEILIEHUsI CaMOCTOSITENIHO C(HOPMYIMPOBAHHONW MaTeMAaTUYECKOM 3a/1a4uu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAST TUHUA «YUHCma ¥ BBIYMCICHHUS» 3aBEPIIACT
(dopMupOBaHrE HABBIKOB MCIOJIb30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOIO o011ero oopasosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHMsi 0co0O€ BHUMaHuE  yJensercs (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUH, BKJIIOYAIONIMX B CEOSl MCIONb30BAHUE PA3THYHBIX
dopM 3amucu 4YmciIa, YMEHHE JeNaTh MNPUKHUIKY, BBIMOIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYaroIIMMCsI MHOYKECTBAa HaTypalbHbIX, IIEJbIX,
pallMOHANBHBIX U JICUCTBUTEIBHBIX  YHUCEN  JONOJIHAKOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Yucell. B KaXIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cheuuuyecKkue 3aJaud M OINEepaluu: JeJICHHE Haleno,
ONEpUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIENBIX YHCEN, OCOoOble CBONCTBA
paloHaNIbHBIX ¥ UPPALMOHATIBHBIX YMCEN, apu(PMETHUYECKUE ONEpaluu, a TaKxKe
U3BJICYCHUE KOPHs HATYPAJIbHOM CTEIIEHW HAa MHOXKECTBE KOMIUJIEKCHBIX 4YMCEIN.
biaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMM HUX IIPUMEHEHMS IS PELICHUS Pas3IMYHBbIX 3a7ay
(dopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MAaTeMAaTUKH KaK Hayku U €€ poju B
IOCTPOEHUU MOJIEIEN peanbHOro MHUpPA, LIMPOKO MCIONb3YHOTCS 00O0OIIeHHE U
KOHKpETHU3aLUs.

JInana «YpaBHEHUs M HEPABEHCTBA» PEAIU3YETCA HA TNPOTSIKEHHHU BCETO
oOydeHHsi Ha YPOBHE CpeIHEro oOIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpamMmbl IIPEeAyCMOTPEHO pELIEHUWE COOTBETCTBYHIOLIMX 3axad. B
pe3ysnbrate oOydaroluecss OBJIAJEBAIOT PAa3JIMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PMUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlonydeHHbIE yMEHHs IIMPOKO MCIOJB3YIOTCS IpU
UCCIIEJOBaHUM (PYHKIUH C TOMOIIbIO NMPOU3BOJHOM, NP PELIEHUHN MPHUKIAJHbBIX



3a/1a4y M 3a7]a4 Ha HAXOXKJEHHWE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi conepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATL  pacu€Tel 1o  (dopMmynaMm, MpeoOpa3oBaHUsl  PAIlMOHATBHBIX,
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAXKEHU,
colepKalux CTeneHu u Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKoro
Marepuaia IMPOUCXOAWT  JaJbHEWIIEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcs, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, paboOTBl C  CHUMBOJBHBIMH  (opMamu,  MPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTE B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpadukw» TECHO
NEeperieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. MzyueHue cTeneHHou,
MI0Ka3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
u rpadukoB, UCIONIb30BaHUE (QYHKIMN [JIs PEIIeHUs 3aad U3 APYruX y4eOHBIX
NpPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KaK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Oosbilioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMA BEJIMYMHAMU, HUCCJEAOBATh IMOJYUYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TOH colepKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHE YMEHUM
YU HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuyHOi (opMe: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHug «Hadana MareMarnueckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MATEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/]ad,
JIOCTYITHBIX 0O0YyYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMM, ONpeAeNsaTh WX HauOOJbIIME W HaWMEHbIINE
3HAQYEHUS, BBIYUCIATH IUIOMATU (GUTyp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU H
yCKOpeHusi TmpoiieccoB. JlaHHasi cojepkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHUSI MAaTEMATHYECKUX MOJIeJIe pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pPEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUU pPaCIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJIbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKas JTUHHUS « MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOst PJIEMEHTbl TEOpPUM MHOXKECTB M MaTeMaTU4YecKoil Joruku. TeopeTtuko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC IMITKOIHLHOW MaTeMaTHKU
U TpeayiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINI BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodToMy BakHO nmaTh
BO3MOXHOCTh OOydarImeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MAaTEMaTUKH W HMCIOJB30BAaTh €r0 I BBIPAKEHUS CBOMX MBICIICH.
JpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CIIEIOBAaHHE OINpeaeIEHHBIM
OpaBWjiaM  TOCTPOCHHsS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yuebnoMm Kkypce «Anredpa W Hayalla MaTE€MaTUYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
CcrocoO0CTBOBaTh (OPMHPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENe ¢ TOMOIIBI0 ammapara aiareOpsl u
MaTEeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yJlbTaToB. Takue
3aJlaHuUs BIUIETCHBI B KX/l U3 pa3/IeJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IMIMPOKO HCIOJIB3YETCs IS PEIIeHUs TMPHUKIAAHBIX 3amad. [Ipu
pEIICHNH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IMPOOJIEeMY.
JlesiTtenpHOCTh 1O  (DOPMHUPOBAHHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Hadamna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzyuenne yudeOHOTO Kypca «Anrebpa M Hayala MaTEMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).

COJEPXAHME OBYUYEHUA
10 KITIACC

Yucijia 1 BLIYUCJTICHUSA



Panmonaneupie yucna. OOBIKHOBEHHbIE U JECATHYHbIE JPOOH, MPOIEHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. IlpumeHenue apobGelt U MPOUEHTOB IS
pelLIeHus NMPUKIIAIHBIX 3a7a4 U3 Pa3IuyHbIX OTPACiICH 3HAHUU U PEajbHOU JKU3HU.

JlelicTBuTENnbHBIE 4Yucha. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
Apudpmernueckue  onepanud ¢ JCUCTBUTENbHBIMH  YHCJIaMd.  Moayinb
JEUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCICHHUS, TIPaBUIIa
OKpYTJICHHUS], IPUKUJIKA U OLICHKA PE3YJIbTaTa BEIYUCICHUM.

Crenenp ¢ weneiM nokaszareneM. buHom Herorona. Hcenosb3oBaHue
NOAXOASIIENH (OPMBI 3aMMUCH JAEUCTBUTEIBHBIX YUCEIT JIJIS1 PELICHUS TPAKTUYECKHUX
3a71a4 U IIPEJCTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C pandOHAIBHBIM ITOKAa3aTeleM MU €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM IOKA3aTEIIEM.

Jlorapudm uymcma. CsoiictBa mnorapudma. JlecaTuyHbIE W HATypaJbHBIC
JorapugMsbl.

CuHyC, KOCHMHYC, TAaHT€HC, KOTaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHHUSI U YpaBHEHMSA-CIeACTBUsA. HepaBeHCTBO,
pelLIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PELICHUS LIENIBIX U APOOHO-PAIMOHAIIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOroOwIeHsl OT OJHOW IIepeMEHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH C ocrarkoM. Teopema be3y. MHorowiessl ¢  UEIbIMHU
kod(ppunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPKAIINUX CTENIEHU U KOPHHU.

WppannonansHbie YpaBHEHHS. OcHOBHBIE METOJBI pemeHns
VPPAlHOHAIBHBIX YPABHCHUMN.

IToka3zarenbHble ypaBHEHUs. OCHOBHBIE METOJbI PEIICHMS MOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpazoBaHue BRIPAKEHUH, COIEPIKALIUX JTOTapU(MBI.

Jlorapudpmuyeckue YPaBHEHUS. OcCHOBHBIE METO/IbI peLIeHUs
Jorapu(MUYECKUX YPaBHEHHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BbIpaXKEHUI. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.
Pemienne cucreM JHMHENHBIX ypaBHEHHMU. Marpuia CHCTEMBI JUHEWHBIX
ypaBHeHuil. OnpenenuTens MaTpuilbl 2X2, €ro TreoOMETPUYECKUH CMBICT H
CBONMCTBA, BBIUYHCIICHUE €r0 3HAYCHUS, IPUMEHEHUE OIPENCIUTENS I PEIICHUS
CUCTEMBI JIMHEWHBIX YpaBHEHMH. PelleHMe NpUKIAaIHBIX 3aAad € IOMOIIBIO



CHCTEMBl JIMHEMHBIX ypaBHeHuW. lccienoBaHne IIOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEIIENM PEaJbHOM CUTyalMd C IOMOIIBIO
YPaBHEHMU W HEpaBEHCTB. lIprumeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a7ad M 3aJad M3 pa3IMYHbBIX 00JacTel HAyKW M peaJbHOU
KU3ZHU.

DYyHKIUY U TPaPUKHU

@yHkus, crnocoObl 3agaHus (QyHkouu. B3auMHO o00paTHble (QYyHKIUU.
Komnosumuss Qynkumii. 'paduk ¢dyHKImu. ODaeMeHTapHble NTpeoOpa3oBaHus
rpaduKoB QyHKIIHIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hynu QyHkiuu.
[TpomesxyTku 3HakonocTosiHCTBA. UETHbIE U Heu€THbie (pyHKuMU. [leproauyeckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKUMU. MaKCUMyMbl U MHUHHUMYMBI
dbynknuu. Hanbomnbiee n HauMeHsblee 3HaueHus: QYHKIINM HAa IPOMEXKYTKE.

Jluneitnasi, kBaJpaTU4yHash W APOOHO-TMHENHas (QYyHKIUH. DIeMeHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiictBa M Tpaduk KOpHS N-0il cTemeHu Kak (yHKIMHM OOpaTHOU
CTEIIEHM C HATYPaJIbHBIM II0KA3aTEJIEM.

[TokazatenbHas u jorapupmMuyeckas (YHKIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpa@ukoB GyHKIMMA 715 pellieHrs YpaBHEHUH.

TpuronoMmerpruyeckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIIMI YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCMMOCTH B pPEAIBHBIX IPOLECCAX U SABICHUSIX.
I'paduku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamu3a

ITocimenoBaTenpHOCTH, CHOCOOBI 3aJaHMs ITOCJICAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHY KA. MoHOTOHHBIE " OTpaHUYCHHBIE
IIOCJIEI0OBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaTeMaTHYECKOI0 AaHAIM3a Kak
aHan3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reoMeTpruuecKasl mporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH r€OMETPUYECKON
POTrpeCCU. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucino €. @opmyia ClI0KHBIX
npoueHToB. Mcnonb30BaHWE TPOTPECCHMU I PEIICHUS pEeajbHbIX 3a/ad
IIPUKJIAIHOTO XapaKTepa.

HenpepoiBHble (yHKIMM W UX CBOWCTBA. TOYKM pa3pbiBa. ACUMIITOTHI
rpadukoB ¢ynkiuil. CBoicTBa (PyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIs pELICHMs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
byHKUMNA U1 peleHus 3a1ay.



[lepBas u BTOpas npou3BoaHble GyHKUMU. OnpeneneHue, reOMeTpUIeCKUi 1
(bu3HUecKuil CMBICT TPOU3BOAHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUH.

[TpousBoAHBIE  ANEMEHTApHBIX  (PYHKIUH. IIpousBogHass  CymMBl,
IPOU3BEAECHUS, YACTHOI'O U KOMITO3ULIMH (PYHKIUH.

MHoxkecTBa H JIOTHKA

MHo0kecTBO, oOnepauyu HaJ MHOXKECTBAMHU M HX CBOMCTBA. Jluarpammbl
Oitnepa—Benna. I[IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara A
ONMCAHUs PEaJbHBIX IMPOLECCOB W SBICHUM, NPHU PEIEHWH 3a1ad U3 JPYTHUX
y4€OHBIX MMPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KITACC

Yuciia 1 BBIYUCTICHUSA

Harypanenbie u nensie yucna. IIpumeHeHne npU3HAKOB ACIMMOCTH LIENBIX
yucen, HauOonpmuid obmui gemurens (manee — HOJl) u HamMenbiee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1ist pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommiekcHble uncna. AnreOpaumdeckas M TpUTOHOMETpUYECKas (HOPMbI
3alUcH KOMIUIEKCHOTO 4Hcna. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gucnamu. M300pa’keHue KOMIUJIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oil creneHn u3 KOMIUIEKCHOTO uucna. [IpuMmenenue
KOMIUJIEKCHBIX YMCEN JJIs PEIICHUs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1aY.

YpaBHeHMS U HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKuX HEPaBeHCTB.

OcCHOBHBIE METOJABI pEIICHUS TMOKa3aTeNbHBIX W  JIOTApUPMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/BlI PEHIEHUS CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPaMHU.

[IpumeHeHnue  ypaBHEHMN, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/ad M3 pa3JIMyHBIX O0JacTel HayKu M pealbHOU
KU3HU, UHTEPIPETALMS MTOJYUYEHHBIX PE3yIbTaTOB.

DyHKIUU U TPaPUKHU



I'padux xommoszurnuu Qyskui. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKU.

I'paduueckue Meroabl pelieHUs ypaBHEHUN W HepaBeHCTB. ['paduueckue
METO/IbI PELIEHNUS 3a/1a4 C IapaMeTPaAMHU.

Ucnonb3zoBanue rpadukoB (QYHKIUNA I HUCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIIEHUH 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

[IpumeneHnre nMpOM3BOJHON K HUCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxnenue  HauOonbIIero M HAMMEHBIIETO0  3HAYEHUU
HENpepbIBHON (YHKIIUU HA OTPE3KE.

[IpuMeHeHrne NPOM3BOMHOM Il HAXOXKACHHS HAWIy4dllero peleHus B
OPUKJIAJHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM W YCKOPEHMs Ipolecca,
3a1aHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHus epBOoOpa3HbIX.

WNurerpan. ['eomeTpuuecknii CMBICII HHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpaia mno ¢popmysie Heiorona-JleiOuuna.

[IpumeneHnue wHTErpaia i HaXOXJEHHUS IUIOMIaJed IUIOCKUX (uryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUW. MareMmatuueckoe
MOJICIMPOBAaHUE peaJbHBIX TMPOIECCOB C MOMOIIBI0  auddepeHIHaTbHBIX
YPaBHEHHUM.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«™AJITEBPA’ N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YIJYBJAEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaaHCKOr0 BOCIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoIeayp TPaKIAHCKOTO oOImecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;



2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXAAHCKON MIIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCUICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATHX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHHWE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO TMOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYash 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCy ACHUH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh yMEHUS NPUMEHATh MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pOBBIO (3JI0pPOBOEC IHUTAHHE, COATAHCHPOBAHHBIA PEKHUM 3aHIATHH W
OTJIbIXa, peryisipHas (pu3nveckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JIESATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYHdy, OCO3HAHME IIEHHOCTH TPYAOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHONW  JCSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun W pealn30BBIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaT€MaTH4YeCKOMY  OOpa3oBaHUIO U
caM000Opa30BaHUIO HA TMPOTSDKCHWHM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphl, TOHUMAHHE BIIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIbHON
Cpenbl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM, OPUEHTAITUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKUMX 3HAHWM [UIs pelieHust 3agady B 00JacTu
OKpY>Kalolllel cpelpl, IUIAHUPOBAHUE IIOCTYNIKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJIsl OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOINECTBEHHOW  MpPaKTUKH, [MOHUMaHUE



MaTEMaTUYECKOM Hayku Kak cdepbl UYeJOBEYECKOM AEeSTENbHOCTH, STAroB €&
pa3BUTHS W 3HAYMMOCTH JUIsl DPa3BUTUSl LMBUJIW3AIMU, OBJAJEHUE S3BIKOM
MAaTE€MaTHKU W MaTEeMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYK) M MCCIEIOBATEIBCKYIO JESITEIbHOCTD
VH/IMBUIYaJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBblie jjornyeckue aeiicTBUA:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBbIE NPH3HAKHM MaTEMaTUYECKHUX
OOBEKTOB, TMOHATHUN, OTHOUICHUM MEXIy MNOHATUAMH, (QOPMYIUPOBATH
oTpe/ielIeHNs] MOHATHM, YCTAaHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBAHMS J1J1s1 0000IICHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyJIMpoBaTh U  OPeoOpa3OBBIBaTh  CYXKACHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIIOJCHUIX U YTBEPXKICHUSX, Mpeljiaratb KpUTEpUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKICHUI
(MpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTAIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BHIBOJIbI;

BbIOMpATh CrMoco0 peleHuss y4eOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB  peUIeHMs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4&ToM
CaMOCTOATENILHO BBIIENIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckne 1eiicTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TUIOTE3Yy, apryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBAaHUE
110 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS U BBIBOJABI O pe3yjbTaTam
IPOBENEHHOTO  HAOJIONEHMS, UCCIIEIOBAaHUS, OILIEHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpOLlEcca, a TaKKE BbBIABUTATh
IPEAIOI0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.



Pabora c nundopmanueii:

BBISIBJISITh J€QUIUTHl MHPOpPMALUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOIIPOC U JJI PELICHUS 3a]a4H;

BbIOMpATh MH()OPMALMIO U3 HCTOYHUKOB Pa3IU4HbIX THIIOB, aHAJU3UPOBATh,
CUCTEMATHU3UpPOBaTh U HWHTEPIPETHPOBATh HHGOPMAIMIO PA3IUYHBIX BHUAOB U
(dopM npeacTaBieHus;

CTPYKTYpPUPOBAaTh MHGPOPMAIIMIO, MPEACTaBIATh €€ B Pa3jIM4HbIX (opMax,
WUTIOCTPUPOBATh TpadUyueCcKy;

OLICHUBATh HaJEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEJIbHO
c(OpMyJIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIEC YHUBEpPCAJIbHbIC YYeOHbIE 1elCTBUSA

O0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CY>KIECHHSI B COOTBETCTBUU C YCIOBUSIMU U
HesisMU  OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBbMEHHBIX TEKCTaX, /1aBaTh IMOSACHEHUS MO XOAYy PELICHUS 3a7ayH,
KOMMEHTHUPOBATH ITOJy4YEHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY 00CYX/IaeMOIl TEMBI,
npoOsieMbl, peliaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pELIEHNs], COIOCTABJISATh CBOU CYXKIEHUS C CYXKICHHSIMU IPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me€ U CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (opme
(dopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHS,;

IIPEACTABIATh PE3YJbTaThl PEUICHUS 3a1a4yi, dKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSTENbHO BbIOMpPATh (opmar BBICTYIUIEHHS C Y4ETOM 3ajad
PE3EHTAlMU U OCOOEHHOCTEHN ay IMTOPHUH.

PeryasiTuBHbBIE YHHBEpPCAJIbHbIE yUeOHbIEe 1elCTBUS

Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PEIIECHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BJIaJIeTh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUSA
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSI TpoIlecca M pe3yibTaTa pelieHUs
MaTeMaTHYEeCKOM 3aJ1auH;

MPEIBUAECTh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaWJICHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBHUE PE3yJIbTATa LU U YCIOBUSAM, OOBSICHITH IPUUUHBI
JOCTHKCHHSI WIIM HEAOCTHIKCHHSI Pe3yIbTaTOB JCSATEIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMATh M HCIOJIH30BATh MPEUMYIIECTBA KOMAHJAHOW W WHANBUIYaAITBLHON
paboTel TpH pemieHWH Y4YeOHBIX 3a7ad, TNPUHUMATh I COBMECTHOM
JEATEIBHOCTH, TJIAHUPOBATh OPTaHM3AIlMI0 COBMECTHOW PabOThI, pacrpeaeisTh
BUJIbI paboOT, JOroBapuBaThCS, OOCYXJaTh TMPOIECC M pe3yJbTaT padoOThI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyNNOBBIX opMax paboTel (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIC INTYpMBI» ¥ WHBIC), BBINOJHATH CBOK 4YacTb palbOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH UICHAMH KOMAaHIbI, OIICHUBATH
KadeCcTBO CBOETr0 BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YY9aCTHUKAMU B3aMOICHCTBHSI.

HPEJMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOydyaromuics TOJYYHUT CIEAYIOIINE
npeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouell MporpamMmbl yu4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHAIN3a»:

Yucnaa v BBIYUCICHUSA:

CBOOOJTHO OIEpPUPOBATh MOHATHUSAMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHAas
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPALHOHATBLHOE YHCIO0, MHOXKECTBA
palMOHAIBHBIX U ICUCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIHLHOIO YHUCIIA;

OPUMEHSITh JIpOOM W TPOLIEHTHI JUIsl PEUICHUS MPUKIAIHBIX 3a7ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUUN U PEATbHOU KU3HU;

MPUMEHSTh NMPUOIKEHHBIE BRIYUCIICHUS, TIPAaBUJIa OKPYTIEHUS, IPUKUIKY U
OIICHKY PE3yJIbTaTa BHIUYUCIICHU;

CBOOOJHO ONEPUPOBATH MOHITHEM: CTENEHb C LEJNbIM IIOKa3aTeseM,
WCIIOJIB30BATh MOAXOIATIYI0 (hOPMY 3alUCH NCUCTBUTEIBHBIX YUCEIN IS PEIICHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHITHEM: apU(PMETUYECKUNA KOPEHb HATypabHON
CTETIEHU;

CBOOO/IHO OTEPUPOBATH MOHITUEM: CTETICHb C PAIMOHATBHBIM MTOKa3aTEIeM;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMH: JIOTapudM dUHCIa, ACCITHYHBIE U
HaATypaJbHBIC JTOTApU(MBIL;

CBOOOJTHO ONEPHUPOBATH MOHATHSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHTE€HC
YHCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSIMHU: APKCUHYC, APKKOCHUHYC M APKTAHTEHC YUCIOBOIO
apryMeHTa.



YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHITUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

OPUMEHATh PAa3JIUYHbIE METOJABl PEIICHUS pAaUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypPAaBHEHUH, NPUMEHATH METOJ WHTEPBAJIOB JUISl PELICHHUS
HEPaBEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: MHOTOWIEH OT OJHOW TNEepeMEeHHOMH,
MHOTOWIEH C LeNbIMU Kod(p(UIMeHTaMi, KOPHH MHOTOWIECHA, IPUMEHSTh
JIeJICHHEe MHOTOWIEHAa HA MHOTOYIEH ¢ OCTaTKOM, TeopemMy be3y u teopemy Buera
JUISl peLIEHUs 3a]1a4;

CBOOOZIHO ONEpUpoBaTh MOHATUAMU: CHUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpulla, ONPENETUTEeNb MaTpulbl 2 X 2 U €ro TeOMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOMICTBA ompenenurtens 2 X 2 il BBIYUCICHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTyalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCIIEIOBATh IOCTPOCHHBIE MOJEIU C IOMOIIbI0 MATpUL] U OINpeAeTIUTENEH,
MHTEPHPETUPOBATH OJYYECHHBIN PE3yJIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBHM C KOPHSAMHM [UIsi [peoOpa3oBaHUs
BBIPAKCHUU;

BBINOJIHATH PpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIICHH C
palMOHAIBHBIM [TOKA3aTENIEM;

UCII0JIb30BaTh CBOICTBa aorapu(pmMoB LTSI npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKEHUH;

CcBOOOJHO ONEpUPOBATh MOHATHUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
norapu(MUYECKUE YPAaBHEHUS, HAXOAUTh UX PELICHUS C OMOILBIO PABHOCHIIBHBIX
NEPEXOJ0B WM OCYILIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIBI ISl MPeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CBOOOZHO OMNEpUpOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HEOOXOAuMble (OpPMyJbI  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIDAKECHHSI, YPAaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3aJayd, MCCIEI0BATh
MOCTPOEHHBIE MOJIEIN C UCIIOJIb30BAHUEM alllapara anreopsl.

DYyHKIUU U TPaPUKH:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIUS, CIOCOOBI 3a/laHus (PYHKIUH,
B3aMMHO oOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, rpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB PyHKITHI;



CBOOOJTHO OIEPUPOBATh MOHITHAMHU: O0JACTH OMPENETIECHUS U MHOMXKECTBO
3HaUYCHUN PYHKIMH, HYJIU QYyHKIHUU, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OTEPUPOBATH TOHATUAMH: YETHBIE W HEUYETHBIC (PYHKIIUH,
nepuoandeckue (PyHKITUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUUA, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAWOOJbIIEE W HAUMEHbIIee 3Ha4YeHHe (QYHKIUH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHITHAMU: CTEIEHHAs (PYHKIUSA C HATypaJbHBIM U
IeIBIM TIOKa3aTeneM, TpapuK CTENeHHOW (YHKIMH C HATypaJbHBIM H IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Od CTENeHW Kak (YHKIMH OOpaTHOW CTENEHHU C
HATYypaJbHBIM MOKA3aTEeJIEM;

OMepUpoOBaTh TMOHATUSMU: JIMHEWHAas, KBaJgpaTH4Has M JPOOHO-IHHEHas
(GYHKITIH, BRITIOTHATH dJIEMEHTAPHOE UCCIIE0OBAHUE U TIOCTPOSHHUE UX TPAPUKOB;

cBOOOMHO OMNEpHpOBaTh MOHATHAMH: TOKa3aTelbHas W Jorapudmuyeckas
dbyHKIIMHA, WX CBOWCTBA W TpadWKH, WCIOIL30BaTh MX TpadUKH IJIs PEIICHUS
YPaBHEHU;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAS] OKPY>KHOCTD,
oTpesieNieHue TPUTOHOMETPUIECKIX (DYHKITUH YHUCIOBOTO apTyMEHTa;

UCTIONBb30BaTh Tpaduku GYHKIUN IS HCCIEAOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH MPHU PEIICHUH 3a/1ad U3 IPYTUX y4eOHBIX MPEIMETOB M pPealbHOU
KU3HU, BBIpAXKATh POPMYJIAMH 3aBUCUMOCTH MEXY BEIMUYUHAMU;

Hauaja maTeMaTH4eCKOr0 aHAJIM3a:

cBOOOZHO OMEpHUpOBaTh MOHATUAMH: apuMeThyecKkas W TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIIasi T€OMETPUYECKasi MPOTrPECCHsl, TMHEWHBIN U
AKCIIOHEHITUATBLHBIN POCT, GOpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEJICTABIICHUE
0 KOHCTAHTE;

UCTIONb30BaTh TMPOTPECCUU JIs PEIICHUs PEabHBIX 3a/Jad TPUKIIATHOTO
XapakTepa,

CBOOOJTHO OTIEPUPOBATH MOHITUSIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHMS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIC TOCIE0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXIACHUS MAaTEMaTUYECKOro aHajlvM3a KakK aHaiu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: HEMPEPBIBHbIE (YHKIUHA, TOYKH
paspsiBa rpaduka GyHKIUNA, ACUMIITOTHI Tpaduka QyHKIHNH;

CBOOOJIHO OIEepUPOBaTh MOHATHEM: (YHKIMS, HENpepbhiBHAs Ha OTPE3KeE,
IPUMEHSTH CBONCTBA HEMTPEPBIBHBIX (DYHKITUH JJIs PEIICHUS 3a]1a4;

CBOOOJTHO OIEPUPOBATh TOHATHSIMH: TIEpBass W BTOpas TMPOU3BOJIHEIC
byHKIMH, KacaTeabHas K TpaduKy QyHKIINH;

BBIYHCIIATH MIPOU3BOAHBIC CYMMBI, TIPOU3BEACHUS, YaCTHOTO M KOMIIO3HUITUU
JIBYX (DYHKIMH, 3HATh TPOU3BOIHBIC AIEMEHTAPHBIX (PYHKITUH;



UCIIOJIb30BaTh T€OMETPUUECKUH U (U3MYECKUN CMBICT MPOU3BOIHOM IS
pelieHns 3aaad.

MHosxecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaTh MNOHATHUSMHU:  MHOXECTBO, OINEpaluy  HaJ
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmaparT AJis ONUCAHUS PEalbHbIX
IPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]]a4 U3 APYTUX yUYeOHBIX MPEAMETOB;

CBOOOJIHO OIEPUPOBATH TMOHATHUSIMH: OIPEICICHHE, TEOpEeMa, ypaBHEHUE-
CJIE/ICTBHE, CBOMCTBO MaTeMATHYECKOr0 0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEAYIOIINE
IpeIMETHbIE PE3yJIbTAThl MO0 OTACNIbHBIM TeMaM paboyell MmporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadyajla MaTEMaTUYECKOTO aHAIN3a»:

Yucaa v BBIYUCICHUSA:

CBOOOZHO ONEpUpOBATh TMOHATUSAMU: HATypajJbHOE M II€JI0€ YHCIIO,
MHOECTBA HATypaJbHBIX M LEJbIX YHUCEN, MCIOIb30BaTh NMPU3HAKU JEIUMOCTHU
uensix ynucen, HOJl n HOK naTypasbHBIX 4McCen sl pelIeHUs 3aa4, IPUMEHSATh
anroputm EBkinna;

CBOOOZHO OIEpUpOBaTh MOHATHEM OCTaTka [0 MOJYJIO, 3alUChIBATh
HaTypaJIbHBIE YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMClia B anredpanuyeckol u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOIHATH apu(METHUYECKHE ONepaliu ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATHAMU: HpPpAlMOHAIbHbIE, MOKAa3aTelIbHbIE U
Jorapu()MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIICEHHS C TMOMOUIBIO
PABHOCHWJIBHBIX IIEPEX0/IOB;

OCYIIECTBIISATh OTOOp KOpPHEM TMpU pELIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOOJHO OMNEpUpPOBATh TMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAaumble (GOpPMYyNbl JUIsi  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO OTMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PALIMOHANBHBIX, HPPALIHOHAIBHBIX, [TOKA3aTEIbHBIX U
aorapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;



peuarb palMrOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
jgorapuMUyYecKue U  TPUTOHOMETPUUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
COZIepIKaIlle MOJIYJIM U IIapaMeTPhl;

MPUMEHSIThH rpapuuecKue METOIbI JIJIsl PEIICHUS! YpaBHEHUN U HEPABEHCTB, a
TaKXe 3374 C IMapamMeTpaMu;

MOJICTIUPOBAaTh peajbHbIE CHUTyallMd Ha $3bIKE ainreOpbl, COCTABIISTH
BBIPAXEHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBbI MO YCIOBHUIO 3a/1ayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM almapara anreopsl,
VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUUM U rpaQuKu:

CTpPOUTh TpadUKU KOMMO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTrO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe O00pa3bl YpaBHEHM M  HEPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO  OMEpUpOBaTh MOHATHUSMU: TpadUKH TPUTOHOMETPUUECKUX
byHKIM;

NPUMEHSITh (YHKIUU JJi1 MOJICIUPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
IIPOLIECCOB.

HayaJjia maTeMaTH4€CKOro aHAJIU3A:

UCIIOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y SKCTPEMYMBI;

HaXOJUTh HAOOJbIlIEe U HAUMEHbIIIEe 3HAUCHUs (DYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

MCIIOJIb30BAaTh IPOU3BOAHYIO [UI HAXOXKICHUS HAWIy4yllEero pELICHUsS B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-d)KOHOMHYECKUX, 3aJadax, s
OMpeNeNeHns CKOPOCTH M YCKOpPEHHUs Ipoliecca, 3agaHHOro ¢GopMmysol uiu
rpaukom;

CcBOOOZHO OMEepUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeIEHHBIN
WHTErpajl, HAXOJWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIUNA M BBIUYUCIATH
uHTerpan no gpopmyine Herotona-JIeibuua;

HAXOJUTh TUIOMAAM MIIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO HHTETPAIa;

UMETh NPEACTABICHHE O MATEMATUYECKOM MOJEIMPOBAHMM Ha IIPUMEPE
coctaBieHus nuddepeHITnaTbHBIX YPABHCHHI;

pemaTth NpUKIAJHbIE 3aJa4d, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOrO U
du3ryUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHYECKOT0 aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoummyecrBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3je/ioB U TeM Kourponsuse | TIpaKTaeckme (uu¢posbIe)
n/n MporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypchl
MHOXeCTBO AESHCTBUTEIBHBIX YHCEN. bubnuoteka [JOK
{ MHuorousensl. PanuonanbsHble ypaBHEHHS U 24 ! https://lesson.academy-
HepaBeHcTBa. CHCTEMbI JINHEHHBIX content.myschool.edu.ru/02.5/10
ypaBHEHUU
bu6mmoreka [JOK
) Oyukumu v rpaduku. CreneHHas GyHKIHS C 12 1 https://lesson.academy-
LIEJIBIM [TOKa3aTeJeM content.myschool.edu.ru/02.5/10
bu6mmoreka [JOK
3 ApubmeTnieckuii KOpeHb N-0i CTENEHH. 15 1 https://lesson.academy-
HppaunoHanbHble ypaBHEHUSA content.myschool.edu.ru/02.5/10
bubaunoreka [IOK
4 [TokazarenpHas Qynkuus. [lokazarenbHbie 10 1 https://lesson.academy-
YpaBHEHUS content.myschool.edu.ru/02.5/10
Bbubmunoreka [IOK
5 Jlorapudpmuueckas QyHKIUS. 18 1 https://lesson.academy-
Jlorapudmuueckue ypaBHEeHUs content.myschool.edu.ru/02.5/10
Bubnuorexa IJOK
6 TpuroHomeTpruecKue BbIpaKEHUS U 2 1 https://lesson.academy-
YpaBHEHUSA content.myschool.edu.ru/02.5/10
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bu6mmoreka IJOK
https://lesson.academy-

ITocnenoBaTenbHOCTH U IPOIPECCUU 10 1
content.myschool.edu.ru/02.5/10
bu6mmoreka [JOK
https://lesson.academy-

HenpepriBubie dyukimu. IIpoussoanas 20 1 Altps.//lesson.acadenty-

pep PymK P A content.myschool.edu.ru/02.5/10

bu6mmoreka [JOK

[ToBTOpeHue, 06001IeHNE, CCTeMaTU3alUs 5 ) hitps://lesson.academy-

3HAHUH content.myschool.edu.ru/02.5/10

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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11 KITACC

Ne
/o

HaumeHoBaHue pa3ie/ioB U TeM
MporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE
(uugposbIe)
o0pa3oBaTe/ibHbIEC

pecypchl

HccnenoBanue (GpyHKIMNA C TOMOIIBIO
IIPOU3BOJHOU

22

bu6mmoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/02.5/10

ITepBooOpazHas 1 UHTETpa

12

bu6mmoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/02.5/10

I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHA.
TpuronomeTpuyeckrue HepaBeHCTBA

14

bubaunoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/02.5/10

WppaumonanpHble, moKa3aTelbHbIE U
norapudMuuecKre HepaBeHCTBA

24

bubmuotexa IIOK

https://lesson.academy-
content.myschool.edu.ru/02.5/10

KomMmmekcHbie yncia

10

bu6bnuoreka IJOK
https://lesson.academy-

content.myschool.edu.ru/02.5/10

HarypanbHsle u niensle yncia

10

bubmoteka IIOK
https://lesson.academy-

content.myschool.edu.ru/02.5/10

Cucremsl paluOHAJIbHBIX, HPPALIUOHAJIBbHBIX
IIOKa3aTCJIIbHBIX U J'IOFapI/I(I)MI/I‘ICCKI/IX

12

Bbubnuoreka IJOK
https://lesson.academy-
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YpaBHEHUI
but6mmoreka [JOK

3aiauu ¢ napamMeTpamu 16 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
bubmuoreka [IOK

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 A 16 ) https:/lesson.academy-

3HAHUI content.myschool.edu.ru/02.5/10

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. II.A.Amumos, FO.M.Komsrun, F0.B.Cunopos, H.E.®énopor, M,.111abyHuH.
Mockaa. [Ipocsemenne, 2021.

2. lllabynun M.U. M.B. Tkauésa, H.E. ®énoposa Jlunaktnyeckue MaTepuaibl 1o
anreOpe 1 HauanaM aHanuza st 10 kiacca o0ieo0pa3oBaTeIbHBIX OpraHu3anui /
M.: [Ipocsewenue, 2017.

3. [lTabynun M.U. M.B. TkauéBa, H.E. ®énopoBa JlunakTuueckue MaTepralibl 1o
anrebpe 1 Havanam a”anuza ajs 11 kiacca 0011e00pa3oBaTeNbHbIX Opranu3anui /

M.: [Ipoceewenune, 2017.

METOANYECKHUE MATEPUAJIBI JJISA YYUTEJIA

1. II.A.Anumos, FO.M.Kossrun, 10.B.Cunopos, H.E.®énopos, M,1.111a0yHuH.
Mockaa. ITpocsemienue, 2021.

2. lla6ynun M.U. M.B. Tkauéna, H.E. ®énopora Jlugaktuueckrue MaTepuabl 1o
anrebpe u Hayanam a”anuza ajs 10 kiacca 0011e00pa3oBaTeNbHbIX OpraHu3aui /
M.: IIpoceewenune, 2017.

3. [lTabynun M.U. M.B. TkauéBa, H.E. ®énoposa JlunakTuiaeckue MaTepraIbl IO
anreOpe 1 HauanaM aHanuza s 11 kimacca o0nieoOpa3oBaTeNbHBIX OpraHu3anui /

M.: [Ipocsewmenune, 2017.



IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

OI'MC Mos mikona https://myschool.edu.ru/

Poccuiickast anekTponHas mkosia. https://resh.edu.ru/

®denepanbHBIN HHCTUTYT NEJaroruaeckux uamepenuit http:// www.fipi.ru/
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