MUHUCTEPCTBO NPOCBELLEHVSI POCCUNACKOWN ®EAEPALIN
MUWHMCTEPCTBO 06pa30BaHNst KpacHOSIPCKOro

Kpasi [laBHOe yrpaBneHve 06pa3oBaHus T.

KpacHoapcka MAOY CLLU Ne 42

COINMACOBAHO:
[Meparornyeckuin CoBeT
MpoTtokon Ne 10t 30.08.2024

PABOYAA NMPOIPAMMA

yuebHOro Kypca «Anrebpa 1 Hadyana MaTeMaTUyecKoro aHaimsa.
Yrny6neHHbIN YPOBEHb»

Ansa obydatowmxcs 10-11 knaccos

KpacHospck 2023

[LOKYMEHT MOZAMWCAH 3MIEKTPOHHOW MOAMMCHIO

MYHUNLIMNAJIbHOE ABTOHOMHOE OBLLEOBPA3OBATE/IbHOE 29.05.24 13:38 (MSK) CepTudmkar 3BD34ECB588ADF2BF9328903B404C9D4
YUPEXXAEHWE "CPEOHAA LLKOJIA Ne 42", 3apunosa Jllo60Bb MuxaiinosHa,

[OupekTop



HOACHUTEJBHASA 3AIINCKA

Y4eOHblli Kypc «Anredpa W Hayajla MaTeMaTH4YECKOrO AHAIN3a» SBISETCS
OJIHUM M3 HauOoJee 3HAYMMBIX B MPOrpamMMe CpPeAHEro oduiero oOpa3oBaHus,
NOCKOJIbKY, C OJIHOM CTOPOHBI, OH 00ECNEYMBACT MHCTPYMEHTAIBHYIO Oazy Ajis
W3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOPOHBI, GopMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBILUICHHE OOYYAKOIIMXCS HA YPOBHE, HEOOXOIMMOM
JUIE OCBOCHHUSI MH(OPMATUKH, OOLIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH W JPYTUX
JUCIUIUIMH. B pamkax AaHHOro yd4eOHOro Kypca OOydarolmuecs OBJIaJEBAIOT
YHUBEPCATBHBIM SI3bIKOM COBPEMEHHOW HaykKu, KOTopas (hOpPMYJIMPYET CBOM
JOCTHKEHHS B MATEMaTHYeCKOH (hopme.

Y4eOHblli Kype aireOpbl U Haval MATEMaTHYECKOTO aHAIW3a 3aKJIa/IbIBACT
OCHOBY JJI YCHOEIIHOIO OBJIQACHUS 3aKOoHaMU (DU3UKH, XUMHUH, OWOJIOTHH,
NOHUMAHWS OCHOBHBIX TEHACHLWNA PA3BUTHS SKOHOMHUKHM W OOLIECTBEHHOM KU3HMU,
NO3BOJIIET OPUECHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUAX, YBEPEHHO MCIOJIB30BaTh WX I JAJbHEHIIEr0 0Opa3oBaHMs U B
NOBCEJHEBHON >kM3HU. B TO ke Bpems OBiajgcHUuE aOCTPAKTHBIMHA W JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMU aJireOppl M MAaTeMaTUYEeCKOr0 aHaliu3a pa3BHBACT
YMEHHE HAxXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTb, JOKA3bIBATh
YTBEPKACHHUS C TIOMOIIBK MHIAYKIIMM W PACCYKIATh NCAYKTHBHO, MCIOJIB30BATh
0000IEHNEe W KOHKPETU3ALMI0, a0CTpParMpOBaHME W AHAIOTHIO, (QOopMHpYeET
KPEaTUBHOE U KPUTHUYECKOE MBILLIEHUE.

B xone u3yueHus y4eOHOro kypca «Anredpa v Havajga MaTeMAaTHYECKOTO
aHaJIM3a» OOyYaroIMecs TOIYYarOT HOBBIA OMBIT PEIICHHWS NPUKIAIHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MAaTEMATHYECKUX MOJCIICH PEabHBIX CHTYaLWi,
WUHTEPIPETALIMA  TIOJNYYEHHBIX ~ PEIICHWH, 3HAKOMATCI C  IPAMEpamMu
MAaTEMATUYECKAX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HUCKYCCTBE, C
BBIAFOIIMMUCS MATEMATHUYECKUMHA OTKPBITHSAMH M UX aBTOPaMH.

Y4eOHblli Kypc 00nanacT 3HAYMTEIbHBIM BOCHHUTATENBHBIM TOTEHIUAIOM,
KOTOPbIA peai3yercsd Kak 4Yepe3 YueOHbI Marepuai, CrnocoOCTBYIOIINM
(OPMUPOBAHKIO HAYYHOTO MHMPOBO33PEHMS, TaK W 4epe3 cneuupuky ydeOHOH
JEATENBHOCTH, TPEOyIOmEH MNPOJODKUTENBHOM  KOHIICHTPAMM  BHUMAHMS,
CaMOCTOSITEJIbBHOCTH, AKKYPATHOCTH W OTBETCTBEHHOCTH 32  MOJYYEHHBIN
pe3yabTar.

B ocHoBe Meroguku oOyueHust aireOpe M HavalaM MaTeMATHYECKOTO
aHaJIA3a JIEKAT ACATEIbHOCTHBIM MPUHIUN 00YUYECHHSI.

B crpykrype yueOHOro kypca «Anredpa W Havaiza MaTeMaTHYECKOIro
aHAJIA3a» BBIACIEHBI CICIYIOMINAE COACPKATETbHO-METOINYECKUE TUHUM: «Yncaa
Y BBIYUCIICHUS», «OYHKIMH W TpaduKn», « YpaBHECHUS U HEPABEHCTBAY, «Hauana
MaTEMaTHYECKOrO aHainn3a», « MHOKeCTBa M JIOTHKa». Bce OCHOBHEBIE



COJIEPKATEIBHO-METOIMYECKUE JIMHUU M3YYalOTCd Ha MPOTSHKEHUM JIBYX JIET
0oOy4YeHHs HA YPOBHE CPEAHETr0 OOMIEro 0Opa30BaHMS, €CTECTBEHHO JIOMOJHSIS
ApYyr Apyra U MOCTENEHHO HACHIIASCh HOBBIMU TEMaMU W paziesiaMu. [laHHbIH
yueOHbI KypC SIBISETCS MHTErPATUBHBIM, IOCKOJBKY OOBEAMHIET B cede
COJICPKAHUE HECKOJbKUX MATEMaTUUECKMX JUCLMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MATEMATUUYECCKUI aHAIN3, TEOPUsST MHOXECTB, MareMaTudeckKas
noruka u apyrue. [lo Mepe Toro kak oOywarouivecs OBJIAJAEBAOT BCE Oosiee
HIMPOKUM MAaTEMaTHYECKUM ammaparoM, Y HUX MOCIEA0BATENILHO (OPMUPYETCS U
COBEpPILIEHCTBYETCSI YMEHUE CTPOMTh MAaTreMaTHUUECKyI0 MOJENb pPealbHOM
CUTYyAllUU, TPUMEHSTh 3HAHUS, TIOJYYEHHBIC TPU U3YUYEHUM y4eOHOro Kypca, JUis
PELICHUS CAMOCTOSATENILHO C(HOPMYIMPOBAHHON MaTEMAaTUYECKOH 3a1a4u, a 3aTeM
MHTEPIPETUPOBATE CBOW OTBET.

ConepxaTenbHO-MeToANYECKas JIuHUS «UKciaa U BBIUYMCIICHUS» 3aBepLIacT
(GopMHUpOBaHKUE HABBIKOB MCMOJIBb30BAHUS ACHCTBUTENLHBIX YHUCEN, KOTOPOE ObLIO
Ha4yaTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHE cpeaHero o0iero
oOpasoBaHust 0co00O€ BHHMaHUE yAenseTcs  (POPMHUPOBAHMIO  HABBIKOB
PaLMOHATIBHBIX BBIYMCICHUM, BKJIIOUAIOMIMX B C€O0sl UCIMOB30BAHUE PA3IMUHBIX
dopM 3amMcu 4YKCIa, YMEHUE JAeiaTh NPUKUIKY, BBIMOJIHATH MNPUOIMKEHHbIE
BBIUMCJICHUS, OLIEHUBATh YMCJIOBBIC BBIPAKEHMs, paboTarh ¢ MareMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE€ OOYyYaroIMMCS MHOKECTBA HATypaIbHbIX, UEJbIX,
paLlMOHATBHBIX M JCHCTBUTEIBHBIX  UYUCENl  JIOTIOJIHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4KMCEl. B KakKIAOM U3 3TUX MHOXKECTB PACCMaTPUBAIOTCS
CBOWCTBEHHBIE €My CHEIM(PUUECKHE 3aJaud M OMNepalu: JEJICHUE HalEeo,
OMEPUPOBAHUE OCTATKAMU HA MHOXKECTBE LIEJBIX 4YHCET, O0COOble CBOWCTBA
PaALMOHATIBHBIX U UPPALMOHATBHBIX YMCEN, apUPMETUUECKIE ONEPALMH, A TAKKE
U3BJICUEHUE KOPHS HATYpaJIbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogaps mocienoBareibHOMY PACHIMPEHUIO0 KPyra MCHOJb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMM MX MPUMEHEHUS Ui PELICHUS Pa3IMYHbIX 33734
dopMUpyeTCcsl MPEACTABICHUE O €AMHCTBE MATEMATHKM KaKk HayKu M €€ PoJid B
NOCTPOCHUM MOJENEH PEeaTbHOrO MHUpA, IIUPOKO HCHOJB3YIOTCS 0000IIEHUE U
KOHKPETHU3aLMS.

Jlunus «YpaBHEHUS M HEPABCHCTBA» PEATM3YETCs HA MPOTSHKEHUU BCETO
0oOy4YeHHsI HA YPOBHE CPEAHEro 0oOHIero oOpa3oBaHMs, MOCKOJBKY B KaXKIOM
pazaene IlporpaMmmbl MpPeayCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbrare 0o0ydYarollMecss OBJAJCBAIOT PA3IUYHBIMM  METOJAMM  PEIICHUS
pPALMOHATBHBIX, WPPAUMOHAIBHBIX, TOKA3aTelAbHbIX, JOrapupMUUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUIH, HEPABEHCTB M CHUCTEM, a TakkKe 3aj1ady,
coJepKalux mnapaMeTpsl. [loaydeHHble YMEHMs IIMPOKO HUCMOJB3YIOTCS MpH
UCCIeA0BaHNM (YHKIMA ¢ MOMOUIbIO MPOM3BOIHON, MPU PEIICHUN MPUKIIAAHBIX



3a/1a4 M 337124 HA HAXOXKJACHUE HAMOOJBIIUX U HAMMEHBIINX 3HAYCHUH (DYHKIIUM.
JlaHHas coaep:KareabHas JIMHUS BKIIFOYAET B €0 Takke (POPMHUPOBAHUE YMEHMIA
BBIMIOJIHATE ~ pacyétel 1o ¢QopmysiaM, npeoOpa3oBaHUs  PalMOHAIBHBIX,
WUPPAUMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, & TAaKKE BBIPAKCHUM,
COJEP)KALIMX CTENEeHW W jorapudmel. brarogaps W3yd4eHHIO anre0pamdyeckoro
Marepuaga  NPOUCXOAWT  JNalbHEHIEE  PA3BUTHE  AITOPUTMUYECKOTO W
a0CTPaKTHOTO MBILIICHHS OOy4YarOIUXCs, (POPMUPYIOTCS HABBIKM JEAYyKTHBHBIX
paccykneHud, paboTel € CHUMBOJIbHBIMM  (pOpMaMu,  MPEACTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCUMOCTEH B BUJE PABEHCTB W HEPABEHCTB. AJreOpa
npemiaracT S3PQEKTUBHbIE WHCTPYMEHTHI [UIsl PEIICHUS NPAKTUYECCKHX W
€CTECTBEHHO-HAYYHBIX 33/1a4, HATJSAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeTOAMYECKass JUHUS «DyHKOMU W rpaQuKu» TECHO
NEPEMJIETACTCA C APYTMMM JIMHUSAMU Y4€OHOr0 Kypca, MOCKOJBKY B KAKOM-TO
CMBICTIE 33JaET MOCIEA0BATENBHOCTD H3YUEHHUS MaTepraa. M3ydeHne CTENEeHHOM,
NOKA3aTEIbHOM, JIOrapu(PMUYECKONH W TPUTOHOMETPHUECKAX (YHKIMIA, UX CBOMCTB
U rpauKoB, UCNOJB30BAHNE (PYHKLMIA A PEUICHHS 3a1a4 U3 APYrUX y4eOHBIX
NPEIMETOB M PEAIBHON JKU3HHM TECHO CBSI3aHO KAK C MATEMATHYECKUM AHATU30M,
Tak U C PEUICHUEM YPABHCHHWIA W HEPABEHCTB. [Ipw 3TOM OONBLIIOC BHUMaHUE
yaensercss pOpMUPOBAHUIO YMEHUS BHIpAKATh (POPMYJIAMHA 3aBUCUMOCTH MEXKIY
Pa3NMYHBIMA BEIMYMHAMH, HKCCIEN0BATH TONYYCHHBIE (PYHKIHMH, CTPOMTH WX
rpadguku. Martepuain 3TOl colepKaTeIbHON JIMHUM HAIICJIEH HA Pa3BUTUE YMCHMIA
YW HABBIKOB, TMO3BOJISIFOIIMX BBIPAKATH 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
pa3nuuHOi (hopMeE: AHATUTHYECKOH, rpaduueckoil U cnoBecHoil. Ero msyuenwme
CHOCOOCTBYET PA3BUTHIO AJITOPUTMHYECKOTO MBILUICHUS, CIIOCOOHOCTH K
00O0OIIECHHUIO U KOHKPETU3ALMH, UCTIOJIB30BAHUIO AHAJTOTHIA.

ConepxarenpHas nuHMs «Hauana maTeMarmyeckoro aHanu3ay IO3BOJSET
CYLIECTBEHHO PACHIMPUTh KPYI KAK MATEeMAaTHYECKUX, TaK M MPUKIAIHBIX 33714,
JOCTYMHBIX OOYYAOIIAMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpa@uku CIOKHBIX (PYHKLIMHA, ONPENENsaTh WX HaWOOJbIIME W HAMMEHBIINE
3HQUEHUS, BBIYUCIATH MIOMAAH (GUIyp U OOBEMBI TEJ, HAXOAUTH CKOPOCTH M
YCKOpEHUsi mpoueccoB. JlaHHas coaepareiibHas JMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHSI MAaTEMATHYECKUX MOJIENCH pEalbHBIX CUTYyaluH,
NO3BOJIICT HAXOIUTh HAWIYYINEE PEIICHWE B MNPHUKIAAHBIX, B TOM YHCIE
COLIMATIbHO-IKOHOMUYECKHUX, 33a4ax. 3JHAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOrO
aHaJn3a CHOCOOCTBYET PA3BUTHIO AOCTPAKTHOIO, (POPMATBHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHWI pPacnoO3HABATH MPOSBICHHS
3aKOHOB MAaTEMaTHKM B HAyKE, TEXHUKE M MCKyccTBe. OOyvarommecs y3HAKT O



BBIIAIOLIMXCS PE3YJIbTaTaX, MOJYUYEHHBIX B XOJA€ Pa3BUTHS MaTeMaTHKU Kak
HayKH, 1 00 UX aBTOPaX.

CopepxarenpHO-MeTOIMYECKas JIMHUS «IMHOKECTBA U JIOTMKA» BKJIKOYACT B
ceOsl 2JEMEHTBI TEOPHMM MHOXKECTB M MATEMATHYECKOH JIOTMKH. TeOopeTuKo-
MHO>KECTBEHHBIE MPEACTABICHUS TPOHU3BIBAIOT BECH KYPC IIKOJIBHONH MaTEMATHKH
W TIpeUlararoT HamOOJee YHUBEPCAIbHBIA SI3bIK, OOBECAMHSIOIMN BCE pa3dciibl
MaTEMaTUKH W €€ NPUIOKEHUH, OHM CBS3bIBAIOT PAa3HBIE MATEMATUYECCKHUE
JUCLMIUIMHBL W HMX TNPWIOKEHUS B e€auHoe nenoe. [lo3TomMy BaXkHO JaTh
BO3MOKHOCTh  O0Oy4aromeMycss TNOHHMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOI MATEMATHKH W HCIOJIb30BATh €0 JUIsl BBIPAXKCHHSI CBOMX MBICIICH.
JIpyruM Ba)KHBIM TMPU3HAKOM MATEMAaTUKW KakK HAayKd CIAEAyeT NpU3HATH
CBOHCTBEHHYI0 €H CTpPOrocTb OOOCHOBAHWW W CJICIOBAHHUE OMNPEACIEHHBIM
npaBWjiaM  MOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTaMH
MAaTEMATUYECKOH JIOTMKM CHOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILIEHUS
00y4aromuxcsl, MO3BOJSET UM CTPOUTH CBOM PACCYKACHUS HAa OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKM KPUTHUECKOTO MBILLICHUS.

B yuebHOM Kypce «Anrebpa W Hayalla MaTeMaTHYECKOro aHAIA3Q»
NPUCYTCTBYFOT OCHOBBI MATEMAaTHYECKOTO MOJEIMPOBAHMS, KOTOPbIC MPU3BAHBI
cnocoOcTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMMOCTPOCHUS MOJACIEH peabHbIX
CUTyaluii, HMCCIEAOBAaHUS JTHX MOJECICH ¢ TOMOLIBK ammapara anreOpsl |
MaTEMATUYECKOTO AHAIA3a, WHTEPNPETAUUN TMOJYUYEHHBIX PE3yJIbTaToB. Takue
3a/1aHus BIJIETEHBI B KOKABIA U3 Pa3AciioB IPOTPaMMBI, TOCKOJIBKY BECH MaTepual
y4eOHOro Kypca IIHMPOKO MCHOJIB3YETCS IS PELICHUS MPHUKIAIHBIX 3a1a4d. [lpu
PELICHUM  PEATbHBIX  NPAKTHYECKMX  3a4a4  OOydYarommecs  pa3BHBAIOT
HaOMOIATENBHOCTh, YMEHHE HAXOOUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCA,
UCIOJIb30BAaTh  aHAJIOTHUIO, 0000IaTh W KOHKPETU3UPOBATH  MPOOJIEMY.
JlesaTenbHOCTh MO  (POPMUPOBAHWIO HABBIKOB PEUICHHWS MPUKIAAHBIX 3a1a4
OPraHU3YETCS B MPOLECCE U3YUEHUS BCEX TEM YUEOHOI0 Kypea «Anredpa 1 Havaa
MaTEMATHYECKOTO aHAITN3aY.

Ha w3yuenune yueOHOro kypca «Airedpa W Hadaga MaTEeMATHYECKOTO
aHanusa» otoauTtcs 272 vaca: B 10 kiacce — 136 yacos (4 yaca B Henenwo), B 11
Kyacce — 136 yacoB (4 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCTCHUS
Paumonanbhbie unciaa. OOBIKHOBEHHBIE M IECATUYHBIE APOOU, TPOLEHTHI,
OCCKOHEYHBIE MepuoandecKue Apoou. [Ipumenenue npodei U NpoOUEHTOB IS
PELICHNS TPUKIIAIHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIEN 3HAHUNA U PEATIbHON JKU3HHU.

JleficTBUTENbHBIE 4WClla. PanvoHalbHBIE W HWpPpPALMOHAIIBHBIE YHCIA.
ApupmeTHueckue  omnepalMM ¢ JACHCTBUTEIbHBIMEA  4YuciaMH.  Moaynb
JEUCTBUTENBLHOIO YMCiia U €ro cBOWCTBA. [[prONMKEHHBIE BBIUYMCIICHUS, TPABUIIA
OKPYIJIEHHUS, PUKUKA U OLICHKA PE3yJIbTara BEIYACICHUIA.

Crenenp ¢ nensiM  nokaszaresnieM. buHoM Herorona. HMcnonb3oBaHue
NOAXOAIICH (POPMBI 3aUCH ACHCTBUTENBHBIX YACEN ISl PEIICHUS MPAKTUYECKUX
3a7a4 U MPEICTABICHUS JaHHBIX.

Apu(pMETHUECKHI KOPEHb HATYPAIbHOMN CTETIEHH U €r0 CBOMCTBA.

CreneHp ¢ pauMOHAIBHBIM IOKAa3areneM W €€ CBOMCTBA, CTENEHb C
JCUCTBUTEIIBHBIM IIOKA3ATECIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecaTHUHbIE U HATypPAIbHBIE
Jorapu(Msl.

CHHyC, KOCUHYC, TAHT€HC, KOTAHTE€HC YMCIIOBOI0 apryMeHTa. APKCHHYC,
APKKOCUHYC U apKTAHIC€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxaecTBa W TOXKISCTBEHHBIE NPEOOpPA30BaHUsl. YPABHEHUE, KOPEHb
ypaBHEHUs. PaBHOCHIIbHBIE YpPaBHEHUs W YpaBHEHUA-CIEACTBHA. HepaBeHCTBO,
pELICHIE HEPABEHCTBA.

OCHOBHBIE METOBI PEUICHHS LENBIX U APOOHO-PALMOHAIBHBIX YPABHEHUH U
HEpPaBeHCTB. MHOTOWIEHB OT OJHOW IMepeMeHHOM. JleneHue MHOroudieHa Ha
MHOTO4YIEH ¢ ocratrkoM. Teopema be3dy. MHOroujieHel ¢  LEIBIMU
ko3 Puimentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCITOBBIX BBIPAKCHHNA, COAEPKALMX CTETIEHN U KOPHM.

HppanmonanbHble VPaBHEHHUS. OCHOBHBIE METOLBI peLeHus
UppalMOHAIBHBIX YPABHEHUIA.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METOJBI PELICHMS TOKA3aTEIbHBIX

YPaBHEHHUM.

[TpeoOpazoBaHue BbIpaXKEHUH, COAEpIKALIUX JTOTaprUPMBbl.

Jlorapugpmuueckue yYPaBHEHMUS. OCHOBHBIE METObI pelieHus
Jorapu(pMUUECKUX YPABHEHUIA.

OCHOBHBIE TPUTOHOMETPUYECKUE (dopMyJIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUHN. PellIEHHE TPUTOHOMETPUYECKUX YPABHEHUH.



Peienne cucreM NWHENHBIX ypaBHEHW. Marpuia CHUCTEMBI JIMHEWMHBIX
ypaBHCHMI. Onpenenurenbs MaTpuibl 2x2, €ro TEOMETPUYECKHAA CMBICT U
CBOICTBA, BBIUMCIICHAE €TI0 3HAYECHUS, MTPUMEHEHHUE ONMPEACIUTENS I PELICHHS
CUCTEMBbl JIMHCHWHBIX YypaBHCHWH. PenieHWe MNpUKIaaHbIX 3a7ad C MOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHWH. MccienoBaHue TOCTPOCHHOW MOAEIHA C
NOMOUIBK MATPUL U ONPEACITUTENEH.

[TocTpocHHEe MaTeMaTUYECKMX MOACIEH PEAbHOM CHTyallMd C TMOMOIIBIO
YPaBHCHUN W HEPABEHCTB. [IpUMEHEHWE ypaBHEHWH M HEPABEHCTB K PEUICHHIO
MAaTEMATUYECKAX 3a/a4 W 3a/a4 W3 PA3IMUYHBIX O0JacTeii HAyKH M PEaTbHOM
YKU3HU.

DYyHKUHMH H rpapuKH

OyHkuus, crnocoObl 3ananus (QyHkumu. B3aumHO oOparHble (DyHKIUH.
Komnozuumst ¢Qyskumii. ['paduk Qysknmm. OneMeHTapHble MnpeoOpazoBaHUs
rpadukoB QpyHKIWH.

OOnacTe onpeneneHnss U MHOXKECTBO 3HaueHW QyHkumn. Hymm QysHkumm.
[TpoMEeXyTKHM 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIE PyHKIMU. [lepruoanueckue
¢yHkuuu. [IpoMEXYTKM MOHOTOHHOCTH (PYHKIMH. MAaKCMMyMbl U MHUHHUMYMBI
¢dyHkuuu. Hanbosbee 1 HauMeHbIIee 3HaYeHUsT (PYHKIIUKM HAa TPOMEKYTKE.

Jlunelinas, kBajgparuyHas W JPOOHO-JIMHEHHAS (DYHKIUU. OJIEMEHTApHOE
WCCIICIOBAHUE U TOCTPOCHUE UX IPAPHKOB.

CreneHHas (pyHKIMS C HAaTYpaIbHBIM M LENBIM MOKa3zarenem. E€ cBolCTBa 1
rpaduk. CpoiicTBa M rpapuKk KOPHS N-Oi CTENEHW Kak (PyHKUMH OOpaTHOMA
CTETICHH C HATYPAJIbHBIM MMOKA3ATEIEM.

[TokazarenbHas u norapumuueckas (QpyHKIMM, UX CBOHCTBA M TpaduKy.
Hcnonb3oBanue rpa@ukoB (GyHKIMH A pELICHHs YPABHEHUN.

TpUroHOMETpUYECKAst OKPY>KHOCTb, ONPENCICHUE TPUTOHOMETPUUYECKUX
(P)YHKIIMIA YUCIIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCHMOCTH B PEalbHBIX MPOLECCAX W SIBICHUSX.
['padmiku peasibHbIX 3aBUCUMOCTEHA.

Havana mareMaTnyeckoro aHa/jimnsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs MOCIEA0BATENbHOCTEH. MeTon
MaTEMaTHYECKOH WHIYKLIHH. MOHOTOHHBIE " OTrPAaHUYEHHBIE
NOCJIEAOBATENBHOCTH. MCTOpHS BO3HMKHOBECHUSI MATEMATHUYECKOTO AHAIM3a KaK
aHam3a OECKOHEYHO MAJIBbIX.

ApudmeTrueckas U TeOMETPUYECKAsl Mporpeccuu. beckoneuHo yObIBaromast
reoMmerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAKOIICH M€OMETPUUYECCKON
nporpeccuy. JINHEMHBIN U SKCIIOHEHIMATBHBIN pocT. Uncno e. dopmyJia CII0KHbIX
OpOUEHTOB. HCMoNb30BaHWE MPOrpeccMr U PELICHUS PEAbHBIX — 331a4
NPUKIIATHOTO XapaKTepa.



HenpepblBHble (YHKUMX UM UX CBOMCTBA. TOYKM paspbiBa. ACUMMTOTHI
rpatikoB (pyHKUMA. CBOIACTBA (PYHKLMIA HenpepbIBHbIX Ha OTpeske. MeTtoa
VHTEPBA/IOB ANS PeLleHWsi HepaBeHCTB. [MpuvMeHeHMe CBOWCTB HenpepbiBHbIX
(YHKLMIA ANs peLleHns 3aaau.

MepBas 1 BTOpas NPoun3BoAHbIe yHKUMK. OnpeaeneHne, reoMeTpPUYeCKnii n
(hM3MYECKMIA CMbIC/T MPOM3BOAHON. YpaBHEHME KacaTeNlbHOMN K rpatinKy (yHKLMN.

Mpon3BOAHblE  3NMEMEeHTapHbIX  (yHKUMiA.  [pou3BoAHas  CyMMbl,
NPOV3BeeHNs, YaCTHOTO 1 KOMMO3ULMN (hYHKLIWIA.

MHO>KecTBa 1 /lormka

MHOXeCTBO, Onepauun Haj, MHOXEeCTBaMW M WX CBOICTBa. [uarpammbi
diinepa-BeHHa. [pumeHeHVWe  TeOPETUKO-MHOXECTBEHHOrO — annapara [ns
ONMCaHUA peanbHbIX MPOLIECCOB M SIBMIEHMWIA, NPU PelleHun 3aday M3 Apyrux
YUeOHbIX MPeaMeToB.

OnpeaeneHvie, TeopeMa, CBOWCTBO MaTeMaTMUYeCKOro 0ObLeKTa, CNneAcTBue,
[,0Ka3aTeNbCTBO, PABHOCU/bHbIE YPaBHEHMS.

11 K/NTACC

Uncna n BblUuUCIeHUS

HatypanbHble 1 uenble yncna. MNMpruMeHeHWe MPU3HAKOB AeNIMMOCTU LefbiX
yucen, HambonblWni obwmin genutens (nanee - HOJL) n HavMeHbLuee 06LLee
KpaTHoe (ganee - HOK), octaTkoB no moAynto, anroputma EBknvaa onsa pewleHuns
3a/lay B LIe/IbIX Yncnax.

KomnnekcHble uucna. Anrebpanyeckas W TPUrOHOMeTpUYecKas (opMmbl
3anncu KOMMJIEKCHOro 4ucna. Apu@meTudeckme onepaumm ¢ KOMMIEKCHbIMU
ymucnamun. WM3obpaxkeHne KOMIMMIEKCHbIX 4MCe/l Ha KOOPAWMHATHOM M/IOCKOCTW.
dopmyna Myaspa. KopHM n-0i1 CTeNeHW U3 KOMMEKCHOrO yucna. MpumeHeHue
KOMMJIEKCHbIX YMCeN ANa peweHns PUsnyecknx 1 reoMeTpmuyeckmnx 3agad.

YpaBHeHNA 1 HepaBeHCTBa

Cuctema M COBOKYMHOCTb YPaBHEHW W HepaBeHCTB. PaBHOCWU/bHbIE
CUCTEMbI U CUCTEMbI-CNEACTBUA. PaBHOCW/bHbIE HEPaBEHCTBA.

OT6Oop  KOpHEW  TPUTOHOMETPUYECKUX  YPAaBHEHUA  C  MOMOLLbHO
TPUrOHOMETPUYECKOI OKPYXKHOCTW. PeLlieHne TPUFOHOMETPUYECKMX HEPABEHCTB.

OCHOBHble  METOAbl PeLleHnss MoKasaTe/lbHbIX W NorapnuiMmyeckmx
HepaBeHCTB.

OCHOBHbIe METO/b! PeLLeHMA NppaLMOHaIbHbIX HEPaBEHCTB.

OCHOBHble MeTOAbl PeLleHns CUCTEM U COBOKYMHOCTEN pauUMOHa/IbHbIX,
MppPaLMOHabHbIX, NOKa3aTe/IbHbIX U TOrapuMUUEeCcKNX YpaBHEHWUIA.

YpaBHeHNs, HepaBeHCTBA U CUCTEMbI C NapaMeTpamu.



[IpumeHeHHEe  ypaBHEHWH, CHCTEM W HEPABEHCTB K  PELICHHUIO
MAaTEMATUYECKAX 3a/a4 W 33/a4 M3 PA3IMYHBIX OO0JACTe HAyKHM W PEalIbHOM
YKU3HW, MHTEPIPETAlMs MOJYYEHHBIX PE3YJIBTATOB.

DYyHKUHMH H rpauKH

I'padpuk komnozmumu QyHKOMA. ['eomerpuueckre oOpa3bl ypaBHCHHWHA WU
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

TpuronomeTpuueckue QyHKINH, UX CBOHCTBA U IPaduKH.

['padmueckue METONBI pEUICHMs] YPAaBHEHWH M HEPaBEHCTB. | paduyeckue
METO/IbI PELICHUS 33]]a4 C TapaMETPaMH.

Hcnonb3oBanne rpa@ukoB (QyHKUMIA Ui HMCCIEAOBAHUS MPOLECCOB H
3aBUCUMOCTEHN, KOTOPBIE BO3HHMKAKOT MPU PEUICHUM 3a1ay W3 JIPYIMX Y4YeOHBIX
MPEAMETOB U PEATBHON JKU3HH.

Hauana mareMaTnyeckoro aHa/jimnsa

[IpuMeHEHHE MPOU3BOIHON K MCCIIETOBAaHUIO (DYHKIMII HA MOHOTOHHOCTH U
3KCTpeMyMBL.  HaxoxaeHne  HamOONMbIIEr0 W HAWMEHBLIETO  3HAYCHUIA
HENPEPHIBHON (DYHKIMHN HA OTPE3KE.

[IpuMeHeHHEe TPOM3BOAHON JUISl HAXOXACHWS HAWIY4YlIero pPEIICHUS B
NPUKJIAIHBIX 3a]a4ax, s ONPEACTCHUS CKOPOCTH M YCKOPEHWs MpPOLECca,
3aJaHHOTO (POPMYJIOH WM rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO mNepBOOOpa3HbIX. [lepBooOpasHbie
3JNIEMEHTApHBIX PYHKUMA. [ [paBuiia HaxoKIEHUS IEPBOOOPA3HBIX.

Hnarerpain. I'eomerpuyeckuit CMBICIT MHTErpaa. Brranciienue
onpeaenéHHoro uurerpaia no gopmyse Hetorona-JlelOnuna.

[IpuMeHeHHEe WHTErpasia Al HAXOXKACHUS IUIOLIAACH TUIOCKMX (Uryp u
00BEMOB rEOMETPUYECKHX TEJL.

[Tpumepsl pemenuit nuddepeHuuaNIbHbIX  ypaBHEHHA. MaremaTtuieckoe
MOJCIMPOBAHUE PEATBHBIX MNPOLECCOB C MNOMOLIBK AU PEpPEHIHATBHBIX
YPABHEHHUM.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 151 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHHKA

JIMUHOCTHBIE PE3YJIbTATDBI

1) rpaskIaHCKOr0 BOCIIMTAHUSL:

c(POPMUPOBAHHOCTh IPAXKIAHCKON MO3ULMKA 00YYArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4YJ€HA  POCCUICKOro  oOumiecTBa,  MPEACTABIECHUE O
MaTEMATUYECKAX OCHOBAaX ()YHKIMOHWPOBAHUS PA3JIMYHBIX CTPYKTYP, SBICHHIA,
NpOLEAYp TPAKIAHCKOrO 00ImecTBa (BBIOOPHI, OMPOCHI W JAPYTro€), YMEHHE
B3aMMOJECHCTBOBATh C COLMAIBHBIMM WHCTUTYTAMHM B COOTBETCTBUM C WX
(YHKIIMSAMHU U HA3HAYEHUEM;

2) IaTPHOTHYECKOI0 BOCTINTAHUSL:

c(hOPMUPOBAHHOCTH POCCUICKON TpakMaHCKOM MICHTUYHOCTH, YBAKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHWCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTIKCHUSAM POCCHMCKUX MATEMATHKOB M POCCUUCKON MaTEMaTHYECKON IIKOJIBI,
UCIHOJIb30BAHUE 3THX JOCTHXKCHHMH B JPYTHX HAyKax, TEXHOJIOTHAX, cdepax
SKOHOMHMKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEW POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHMSI, STUYECKOTO IMOBEIEHUS, CBI3aHHOTO C NMPAKTUYECKUM
MPUMEHEHUEM JOCTMOKEHUI HAYKM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHME
JIMYHOTO BKJIaAa B MOCTPOCHHUE YCTORYMBOTO Oy IyIIErO;

4) 3CTeTHYeCKOro BOCIMTAHUSA

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3a/1a4, PEIICHUH, paCCY>KACHHIA, BOCOPAUMYNUBOCTb
K MaT€MaTHYECCKUM aCMEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,

S) pu3nveckoro BOCNUTAHUA:

C()OPMUPOBAHHOCTh YMEHUS TPHUMEHATH MATEMATUUYECKAE 3HAHWS B
MHTEPECax 3A0POBOro U 0€30MacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3JI0POBBIO (3J0POBOE MUTAHUE, COANAHCUPOBAHHBINA PEXKUM 3aHATHH W
OTIbIXa, PEryJspHAs (u3ndecKass aKTMBHOCTH), (PU3NUECKOE COBEPIIEHCTBOBAHHE
MPH 3aHATHSX CIOPTUBHO-030POBUTENBHON EATENBHOCTBIO,

6) TPY10BOT0 BOCIIMTAHUSL:

TOTOBHOCTb K TPYAY, OCO3HAHHME IICHHOCTH TPYAOIKOOHs, HHTEPEC K
pa3nuuHbiM  cepaMm  TPO(PECCHMOHAIBHOM  OEATENIBHOCTH, CBS3aHHBIM  C
MAaTEMATUKOW M €€ NPUJIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BHIOOD
Oyayieid mpoeccuu 1 peaanu30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHbI,



FOTOBHOCTb M CHOCOOHOCTH K  MAar€MaTHYeCKOMY  OOpa30BaHUIO |
caM000pa30BaHUI0 HA TMPOTSHKEHWM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
VYACTHIO B PEIICHUAN PAKTAYECKHX 33/1a9 MATEMATUYE€CKOM HANPABIIEHHOCTH;

7) 3KOJIOTHYECKOr0 BOCTIUTAHMS:

C()OPMUPOBAHHOCTh  JKOJIOTMYECKON  KyJNBTYPbl, MOHUMAHWE BIUSHUS
COLMAJIBHO-OKOHOMMYECKUX MPOLECCOB HA COCTOSIHUE NPUPOIAHON U COLMANBHOM
Cpelbl, OCO3HAHKE TIIO0ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeEM, OPUEHTALIAS
Ha MPUMEHEHME MAaTEMaTUYECCKUX 3HAHWM JUIs pElICHUs 3aaad B 00JacTH
OKPYXKAKOLIEH Cpelbl, TUIAHUPOBAHUE TMIOCTYNKOB M OLICHKM KX BO3MOKHBIX
ITOCJIEACTBUN JUTA OKPY KAFOIIEN CPENEL;

8) HeHHOCTH HAYYHOI'0 TO3HAHHUSA:

Cc()OPMUPOBAHHOCT MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAayKdu H  OOUICCTBEHHOH  MPAKTUKHA, [OHWUMAHHUE
MaTEMATUYECKOH HayKu Kak CQEpbl YEIOBEYECKOW JEATEIBHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYMMOCTH JUIA PAa3BUTUS LMBWIA3ALMH, OBJIAJCHUE S3BIKOM
MAaT€MAaTUKM W MATEMATHYECKOW KyJIBTYPOH KakK CPEACTBOM IIO3HAHWS MUPA,
TFOTOBHOCTb OCYILIECTBIISITH MPOCKTHYK) M HWCCIEAOBATENBCKYIO AEATEIBHOCTD
WHIUBUAIYAIBHO U B TPYIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHBIC YUeOHbIE AelCTBHA

ba3oBble Jornyeckue aeiicrBus:

BBISIBIIAT M XAPAKTEPU30BATh CYLICCTBEHHBIC MPU3HAKKM MATEMATHUYECKUX
OOBEKTOB, TOHATUN, OTHOIIEHWA  MEXAy MNOHATHIMH, (HOPMYJIUPOBATH
OMPEACTICHUS MMOHATHI, YCTAHABIMBATH CYLIECTBEHHBIN MPU3HAK KiIacCU(PUKALWK,
OCHOBaHUs AJist 000OIICHHS U CPABHEHHMSI, KPUTEPUX TPOBOJAUMOTO aHATU3A,

BOCIIPUHUMATh,  (OpPMYJIMpOBaTh M MPeoOpa3oOBbIBaTh  CYXKACHHSL:
YTBEPAUTENBHBIE H OTPULATENIBHBIE, CAMHUYHBIC, YACTHBIE U OOLIKE, YCITOBHBIE,

BBISIBIIAIT MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3M U IIPOTUBOPEUMS
B (pakTax, NaHHBIX, HAONIOACHUAX W YTBEPXKACHUSIX, Mpelarate KpUTEPUU IS
BBIABJICHUS 3aKOHOMEPHOCTEN W IIPOTUBOPEUN,

JIENaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKM, ACAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKJIKOYEHUI, YMO3AKIKOYEHU 110 aHAJIOTUH,

MTPOBOJUTE CAMOCTOATENBHO AOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKACHU I
(MpsiMbIE W OT MPOTHBHOTIO), BEICTPAUBATh APTyMEHTALMIO, PUBOANUTH MPUMEDPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBOJIBI,

BbIOMpaTh Crnoco0 pemeHus y4deOHOM 3adauu  (CpPaBHHUBATH HECKOJBKO
BAPMAHTOB  pCUICHMs, BbIOMpaTh HauOonee MOAXOMAIMMA C  YUYETOM
CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).



ba3oBble uccienoBarebckue AeicTBUS:

UCIOJIb30BaTh BOMPOCH KaK WCCIICAOBATEILCKANA HMHCTPYMEHT IO3HAHUS,
(opMynupoBaTh  BOMPOCHl,  (PUKCUpPYIOLIME  MPOTUBOpPEYME,  MPodIeEMy,
YCTAHABIIMBATh MCKOMOE W JAHHOE, (POPMUPOBATH THIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3HLIMI0, MHEHUE,

IPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHE
N0 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUECKOTO 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKAY OOBEKTAMMU, SIBJIEHUSAMU, TPOLECCAMMU;

CaMOCTOATEIbHO (HOPMYJIMPOBATh OOOOUIEHUST W BBIBOABI MO Pe3yjbTaTam
OpPOBEAEHHOTO  HAOMIOJACHUS, MCCICAOBAHWSA, OLECHWBAThb  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YIbTATOB, BEIBOJIOB U 000OIIECHNUH;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCA, a TaKKE BbIIBHTaTh
NPEIIOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmueii:

BBISBJIATH A€(PUIUTEl HHPOPMALUK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BONPOC U JUIsl PEIICHUS 331a4H;

BbIOMpaTh HH(POPMALMIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, AHATM3UPOBATH,
CUCTEMATH3UPOBATh M HMHTEPNPETUPOBATH MH(DOPMALMIO PA3TUYHBIX BUIOB W
(hopM MpEACTABICHMUS,

CTPYKTYPUPOBATh MH(OPMALKIO, MPEACTABIATE €€ B PA3IMUYHBIX (hopMmax,
WJLTIOCTPUPOBATH rpauuecKH;

OLICHUBATh HAAEKHOCTh uHpOopMau no CaMOCTOSITENTbHO
c(hOPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBIE YHUBEpPCA/IbHbIE YUeOHbIe 1eiicTBUS

OO0menue:

BOCHIPUHUMATh U (JOPMYJIUPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMu  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOK TOYKY 3PEHUSI B
YCTHBIX W MHACBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEIICHUS 3a7ayH,
KOMMEHTHPOBATh MOJIyYCHHBINH PE3YIIBTAT,

B X0JI¢ OOCYXKJICHHUSI 3a/laBaTh BOMPOCHI MO CYHIECTBY OOCY>KIAEMOIl TEMBI,
npoOeMbl, PEIIacMON 3a]ayu, BBICKA3bIBAaTh WJICH, HAICJICHHBIC HAa TMOUCK
PEILICHUSI, COMOCTABJIAThH CBOM CYKJAEHUS C CYXXKICHUSIMHM JPYTAX YYACTHUKOB
auanora, oOHapy>KUBaTh PA3IMUYAE U CXOACTBO MO3WIMH, B KOPPEKTHOW (Popme
(hOpMyNIMPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS,

MPEACTABIIATh PE3YJbTAThl PEMICHUS 3a/1a4y, SKCIICPUMEHTA, UCCACI0BAHUS,
MPOEKTa, CaAMOCTOSTENIbHO BBHIOMpATh (opMar BBICTYIUICHUS € Y4€TOM 3ajad
MPE3CHTAMU U OCOOEHHOCTEH ayIMTOPUH.

PeryasituBHbIC YHUBEpCAJbHbIE Y4eOHbIE AeiiCTBUSA



Camoopranu3anus:

COCTaBJIATh IJIAH, JITOPATM PEIIEHUS 3aJa4M, BHIOMPATh COCO0 PEIIEHUS C
YU4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEUICHUN C YYETOM HOBOH MH(POPMALUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHbI HHTE/LJIEKT:

BIQJICTh  HABBIKAMM  TO3HABATEIBHOH  PEQUIEKCMM  KaK  OCO3HAHMs
COBEPLIACMBIX JCHCTBUN W MBICIIATEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJSl Mpolecca W pe3yJbTara PELICHUs
MaTEMaTUYECCKOM 3a1a4H;

OPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NPH PELICHUH 3a/1a4M,
BHOCUTh KOPPEKTHBBI B ICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HallICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBATH COOTBETCTBUE PE3YJIbTATA LEIN U YCIOBUSAM, OOBICHATH TPHYUHBI
JOCTWKCHHSI MJIM HEAOCTUIKEHUS PE3YIBTATOB AEATEIIBHOCTH, HAXOIUTh OLINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI AEATE/ILHOCTD:

NOHMMATh W MCIOJB30BaTh MPEUMMYLICCTBA KOMAHIHOW M MHIMBUIYaIbHON
paboTel TpHM peEHUM Y4eOHBIX 3a7a4, NPUHUMATh [Elb COBMECTHOM
JESATENBHOCTH, TUIAHWPOBATh OPraHu3alii0 COBMECTHOW PadOThI, pacnpencisaTh
BHJIbI paboOT, JOroBapuBarhbcs, OOCYKAAaThb NPOLECC M PE3yJbTar padoThI,
000011aTh MHCHHST HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNnoBbIX Gopmax padoThl (00CYKIeHUsI, OOMEH MHEHUA,
«MO3TOBBIE IITYPMbl» W WHBIE), BBINOJHATH CBOK 4acTb paldOTBl W
KOOPAMHUPOBATb CBOW JCHCTBUS C APYTMMH YICHAMH KOMaHAbl, OLECHUBATH
KAQueCTBO CBOETO BKJIaJa B OOMMA MPOAYKT MO KPUTEPHIM, CPOPMYIMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJCHCTBUSI.

HPEAMETHBIE PE3YJIbTATDBI

K koHmy oOyuenus B 10 kjacce oOy4YarOmIMICS MOMYYUT CAECAYIOIINAE
NPEAMETHBIC PE3YJIBTATHI MO OTAC/IBHBIM TEMaM padoyeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOTO aHATTU3ay .

Yuciia 1 BBIYUCTCHUS:

CBOOOJHO OINEPUPOBATh MOHSATUSMHU. PALUOHAIBHOE YHCI0, OCCKOHEUHAS
nepuoanyeckasl ApoOb, MPOILECHTH, WPPAMOHAIBHOE YHUCJIO, MHOXKECTBA
PAUMOHAIBHBIX U ACHCTBUTEIIBHBIX YUCEN, MOAYJIb JEUCTBUTEIBLHOIO YUCIA,

NPUMEHATH JApOOM W TPOLEHTHl JUIS PEUICHUS MPUKIAIHBIX 3a1a4 M3
Pa3IMYHBIX OTPACIIEN 3HAHWUIA U PEATTBHOM KU3HU,

MPUMEHSTH MPUONMKEHHBIE BHIYMCIICHUS, TPaBUjla OKPYIJICHUS, MPUKUIKY U
OLICHKY pe3yJIbTara BEIUYNUCIICHUI,



CBOOOJHO OMNEPUPOBATH TMOHATHUEM: CTENEHb C LEJbIM OKA3aTEIEM,
MCMOJIb30BaTh MOAXOAAINYI0 (POPMY 3aIMKACH ACHCTBUTENBHBIX YMCEN AJIsl PEILICHUS
MPAKTUYECKUX 3a1a4 U MPEICTABICHUSA JaHHBIX,

CBOOO/JHO OINEPUPOBATH MOHATHEM: apU(PMETHUECKANA KOPEHb HATypPaIbHOMN
CTEIEHH,

CBOOOAHO OMEPUPOBATH MOHATUEM: CTEIECHD C PALlMOHAIBHBIM MMOKA3aTEIEM,;

CBOOOAHO OMEPUPOBATH MOHATHIMMU: JIOrapu(PM YuCIia, JECATHUHBIEC U
HATYpPAJIbHBIE JTIOTAPU(PMBIL,

CBOOOJHO ONEPUPOBATH MOHATUSMHU. CUHYC, KOCHHYC, TAHTCHC, KOTAHT€HC
YUCJIOBOTO apryMeHTa,;

ONEPUPOBATH MOHATHUAMM. APKCUHYC, aPKKOCHHYC U apKTaHI€HC YMCIIOBOIO
apryMeHra.

YpaBHeHHs H HEPABEHCTBA:

CBOOO/JHO ONEPUPOBATh MOHITHIMH: TOKACCTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSA-CIICACTBU, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh Pa3JMYHbIE METOABl PCLICHWS PANUOHATIBHBIX M JIPOOHO-
palyOHANBHBIX VPaBHEHWI, MNPUMEHATH METOA WHTEPBAJIOB JUId PEIICHUSA
HEPABEHCTB,

CBOOOJHO ONEPUPOBATh MOHSATUSMHU. MHOTOYJIEH OT OJHOW NEPEMEHHOIM,
MHOTOWIEH C UEJIbIMH KO3(Q(PUUMEHTAMH, KOPHH MHOTOWIEHA, MPUMEHSTh
JEJIEHUE MHOTOYJIEHA HA MHOTOYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUTS PELICHUs 3a/1a4,

CBOOOJHO ONEPUPOBATh NOHATHIMM: CUCTEMA JIMHEHHBIX YPAaBHEHWH,
MaTpula, ONPENENUTENb MATpulbl 2 X 2 W €ro TeOMETPUYECKUH CMBICT,
MCITIOJIB30BaTh CBOMCTBA OMPENEHUTENsS. 2 X 2 NI BBIYMCIICHHS €r0 3HAYCHUS,
[PUMEHATE ONPEACIUTENN JUISL PELICHUS CUCTEMBI JIMHEWMHBIX YPAaBHEHUM,
MOJEIUPOBATH PEATBHBIE CUTYAMU C TOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHUH,
UCCIIEN0BATh IMOCTPOCHHBIE MOJEIN C TOMOIIBID MAaTpPULl W OINPEAETUTENEH,
WHTEPIPETUPOBATH IMOIYYEHHBIA PE3ybTar,

UCIOJb30BaTh CBOMCTBA JCHCTBMH C KOPHSMH JJsi MpeoOpa3oBaHMs
BBIPOKCHUM,

BBITIOJTHATH MPE0OPA30BaHUs YACIOBBIX BBIPAKECHUH, COAEPKAILMX CTEIICHA C
palnoOHAIBHBIM [TOKA3aTEEM,

UCIOJIb30BaTh CBOICTBA aorapuMoB JUTS npeoOpa3oBaHus
Jorapu(pMUYECKUX BbIPAXKCHHIA,

CBOOOJHO ONEPHUPOBATH MOHATHUAMHU: WPPALMOHAIBHBIC, MOKA3aTEIbHBIE W
JOrapu(pMHUUECKHAEC YPABHEHUS, HAXOAUTh UX PELICHUS C TOMOIIBI PABHOCHIIBHBIX
[IEPEX0/I0B U OCYILIECTBIIASA POBEPKY KOPHEH,



OPUMEHATh OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJIIBI TSl MPeoOpa3oOBaHHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUIA,

CBOOOJHO ONEPUPOBATh MMOHSATHEM: TPUTOHOMETPUYECKOE YPaBHEHHE,
OPUMEHITh  HEOOXOMuMble  (POpPMyJIBI Il  PEUICHHMsT OCHOBHBIX — THIIOB
TPUTOHOMETPHUECKHAX YPaBHEHMIA,

MOJCIUPOBATh PEAIBHBIE CUTYallMH Ha s3bIKE aIreOpbl, COCTaBIIATh
BBIDOKEHUS, YPABHCHWs, HEPABEHCTBA IO YCIOBUIO 33Ja4d, MCCIECI0BAThH
NOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAHUEM annapara ajureopsi.

DYyHKUHMH U rpapuKu:

CBOOOHO ONEPUPOBATh MOHATHAMH: (PYHKLHMsI, CIOCOOBI 3a1aHust (PyHKIUH,
B3aMMHO OOparHble (YHKOWM, KOMMO3WLMS (PYHKUMHA, rpadpuk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAPHBIE TPe00pa3oBanus rpa@ukoB QPyHKIHI;

CBOOOJHO OMNEPUPOBATH MOHATUAMHU: OOJACTH OMPEACTECHUS M MHOMECTBO
3HAUEHWH (QYHKIMH, HYJTU (QYHKIIUH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJHO ONEPUPOBATh MOHATHSAMHU. YETHBIE W HEYETHblE (DYHKIUM,
NEPUOANYECKAE (PYHKIHUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMBbI 1
MUHUMYMBl (YHKIMW, HaWOOJIbIICE M HAUMEHBIIECE 3HAUYCHUE (YHKIMHA HA
NPOMEKYTKE;

CBOOOJHO OMEPUPOBATH MOHATUAMU. CTENEHHAs (PYHKIUS C HATYPAJTbHBIM U
LENbIM TOKa3areneM, rpaQuk CTENEHHOM (YHKIMW C HATyPaJbHBIM M IIEJIBIM
nokasareneM, rpaguk KOpHS N-Of CTENEHW Kak (YHKIUH OOPATHON CTENEHH C
HATYpPAJIbHBIM MMOKA3aTENEM;

ONECPUPOBATh TOHATHUSMHU: JIMHEHHAS, KBagpaTW4yHas W APOOHO-TUHEHHAs
()YHKLIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE W TOCTPOCHUE X TPA(UKOB;

CBOOOJHO ONEPUPOBATh MOHATHSMU. MOKA3aTelbHAs M JIOrapupMuUecKast
(YHKIIMKM, WX CBOMCTBA M TrpauKu, MCIOIB30BaTh WX TpaQUKU A PELICHUs
YPaBHEHUN;

CBOOOJHO ONEPUPOBATH TOHSATHUSMHU. TPUTOHOMETPUYECKAS OKPY>KHOCTD,
OMPEACTIEHNE TPUTOHOMETPUYECKHUX (DYHKIIMI YMCIOBOTO apryMEHTa,

UCIOJIb30BaTh rpauku  (PYHKIMI I HUCCICIOBAHUS MPOLECCOB W
3aBUCUMOCTEN MPHU PELICHUM 3a1a4 U3 APYTUX YYEOHBIX MPEIMETOB U PEAIbHOM
YKU3HU, BBIPAKATh (POPMYJIAMHA 3aBUCUMOCTH MEXKY BETMYAHAMU,

Havana maTeMaTH4ecKoro aHaansa:

CBOOOJHO ONEPUPOBATH TMOHATUSAMHU: APUPMETHUECKAT M TEOMETPHUUECCKAsS
nporpeccusi, 0ECKOHEYHO YOBIBAKOIIAS T€OMETPUYECKAs MPOTPECCHS, TUHEHHBIN 1
AKCIMOHEHIMAIIbHBIA pOCT, (POPMYyNa CIOKHBIX MPOLIEHTOB, HMMETh MPEACTABIICHUE
O KOHCTaHTE,

UCIOJb30BaTh MPOrPECCUU AJIl PELICHUs PEAIbHBIX 3a/Jad4 MPHKIIAJHOTO
Xapakrepa;



CBOOO/HO ONEPUPOBATH NOHITHIMH: MMOCIEA0BATEIBHOCTD, CIIOCOObI 3aaHHs
[TOCJIEAOBATEIBHOCTEN, MOHOTOHHBIE W OIPAHUYEHHBIE MOCIEA0BATEIBHOCTH,
[IOHUMATb OCHOBBI 3apOJKICHHMSA MAaTeMaTW4YeCKOro aHajliu3a KakK aHaausa
OCCKOHEUHO MaJIbIX;

CBOOOJHO ONEPUPOBATh TOHATUSMHU. HEOPEPBIBHBIE (PYHKIHMHA, TOYKH
pazpbiBa rpaduka GpyHKIMU, ACUMITOTH Tpaduka GyHKIWY;

CBOOOJHO OMNEPUPOBATh TMOHATHEM: (PYHKIMS, HENPEPBIBHAs HA OTPE3KE,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIWIA TSl pEIICHUS 33124,

CBOOOJHO ONEPUPOBATh TMOHATHUSAMHU. TEPBAsE W BTOPas MPOU3BOJHBIC
(GyHKIMH, KacaTrenbHas K rpaduky QyHKINAW,

BBIYUCIIATE MTPOU3BOJHBIE CYMMBI, IIPOU3BEIEHNS, YACTHOIO U KOMIIO3ULIAHA
IBYX (DYHKIMi, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA,

UCIOJIb30BATh T€OMETPUYECCKUI M (PU3NYECKUIA CMBICT MPOW3BOJHON st
peuieHus 3anay.

MHoOKecTBa H JIOTHKA:

CBOOOJHO  OMEPUPOBATh  MOHATUSAMHU.  MHOKECTBO, ONEPAlMM  HaA
MHO>KECTBAMHU,

UCIIOIB30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapar il OIUCaHUs PeATbHBIX
NPOLIECCOB U SIBJICHWIA, TPH PELICHUY 3a7a4 U3 APYTUX YYEOHBIX TPEIMETOB,

CBOOOJHO OMNEPUPOBATh MOHATUSMHU. ONPEACIICHUE, TEOPEMA, ypPaBHCHHUE-
CJICIICTBUE, CBOMCTBO MAaTeMAaTHYECKOr0 OOBEKTA, TOKA3ATENBCTBO, PABHOCHIIBHBIC
VPaBHEHUS U HEPABEHCTBA.

K koHmy oOyuenus B 11 kjacce oOydYarOHIMICS MOMYYUT CAECAYIOIINAE
NPEIMETHBIE PE3YJIbTAThl MO OTACIBHBIM TEMaM padoueii mporpammbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOTO aHATTU3ay .

Yucna 1 BBIYUCICHHS:

CBOOOJHO OMNEPUPOBATH MOHATUSMHU. HATyPAIbHOEC M ILEIOE YKCIIO,
MHOJKECTBA HATYPAIBHBIX W LEJBIX YUCEN, UCIOJIB30BaTh MPU3HAKK IETUMOCTH
uensix uncen, HOJ[ u HOK HarypanbHBIX YncCen As PEIUEHUs 3aa4, MPUMEHATD
anroput™m EBKkimaa;

CBOOOJHO OMEPUPOBATh IMMOHATHEM OCTaTka MO MOJYJIKO, 3aluChiBaTh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJHO OMNEPUPOBATH MOHATUSAMH:. KOMILIEKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX YMCEN, TMPEACTABIITh KOMIUIEKCHBIE YHMCIA B alreOpanvyecKoid u
TPUTOHOMETPUYECKON (POpME, BBIMOIHATH ApU(PMETUUYECKUE ONMEPALUU ¢ HAMH H
M300paXkaTh HA KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHs H HEPABEHCTBA:



CBOOOJHO OMNEPUPOBATH MOHATHUSMHU: WPPANMOHAIBHBIC, MOKA3aTEIbHBIE W
JOTapu(MHUUECKAEC HEPABEHCTBA, HAXOAUTh WX PEIIEHUS C€  TMOMOIIBIO
PABHOCHIIbHBIX NIEPEXOI0B;

OCYIIECTBIATE OTOOpP KOPHEH TMpU PEIIEHUH TPUTOHOMETPUUYECKOTO
VPaBHEHMUS,

CBOOOJHO ONEPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHITh  HEOOXOMuMbIe  (POPMyJIBI Il  PEUICHHST OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONMEPHPOBATH MOHATHAMM. CHCTEMA U COBOKYMHOCTh YPaBHEHWHA U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTEH PELLICHUS
CUCTEMBI U COBOKYITHOCTEW palMOHAIBHBIX, UPPALUOHAIBHBIX, MOKA3aTEIbHBIX U
JOTapu(MHUUECKAX YPABHEHUI U HEPABEHCTB,

pewarb palOHAIBHEIE, HppalMoHaIbHEIC, [TOKa3aTelbHEIE,
JOrapu(MHUUECKHE W  TPUTOHOMETPUYECKHE YPAaBHEHHS W HEPABEHCTBA,
coJiepyKalle MOIYJIM U apaMmeTpBl,

NPUMEHATH TpauUeCKUE METOMBI ISl PELICHUST YPABHEHUI W HEPABEHCTB, a
TaKoKe 3a1a4 ¢ mapaMmeTpamu,

MOJICTIUPOBATh PEAIbHBIE CUTYyalMd HAa $3BIKE aireOpbl, COCTaBIAThH
BBID@OKEHUS, YPABHEHHUs, HEPABCHCTBA M MX CHUCTEMBI [0 YCIOBHIO 3a1ayM,
UCCIIEIOBATh TOCTPOCHHBIE MOJIENM € MCIOJIb30BAHUEM armapara ainreOpsl,
WHTEPIPETUPOBATH ITOJYYEHHBIN pPE3yIbTar.

DYyHKUHMH U rpapuKu:

CTpOUTh Tpapuku KOMOO3MLMH (YHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO
WCCIICIOBAHMS M CBOMCTB KOMMO3HIIMA ABYX (DYHKIUH;

CTPOUTh TFEOMETPUYECKHE 00pa3bl YPABHEHHMIA W HEPABEHCTB  Ha
KOOPAMHATHOW TJIOCKOCTH,

CBOOOJHO  ONEPUPOBATH MOHATUSAMHU. TPAaPUKM  TPUTOHOMETPHUYECKUX
yHKIwmii;

OPUMEHATh (YHKOUU [UIsl MOJECIMPOBAHMS W HCCIENOBAaHUS PEaAIbHBIX
IIPOLIECCOB.

Hayvaja MaTreMaTH4ecKoro anajmsa:

WCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIIEA0BaHMS (DYHKIIMA HA MOHOTOHHOCTb
U OKCTPEMYMBI,

HaXOAWTh HAaMOONbIIEE U HAMMEHBIIECE 3HAYCHUs (DYHKIIMM HENPEPHIBHOW HA
OTPE3KE;

WCIIONB30BaTh MPOU3BOIHYIO JUIS HAXOXKIECHHUS HAWIYYIIEro pEIICHUs B
NPUKIIAAHBIX, B TOM 4YHCJIE COLHUAIBHO-DKOHOMWYECKHMX, 3a1ayax, Juid
OMPEACTICHUS CKOPOCTH M YCKOPEHHs MpoLecca, 3adaHHOro (opMmysod wim
rpadukom;



CBOOOJHO OMNEPUPOBATh TMOHATUAMHU. MEpBOOOpa3Has, ONPEIACIIEHHBIN
WUHTETpaJl, HAXOAWTh NEPBOOOPA3HBIE BIEMEHTAPHBIX (PYHKUHMA W BBIYMCISTH
uHTerpai no gpopmyne Herorona-JIelhOnmna;

HAXOJWTh TUIOIAAN MJIOCKUX (PUrYp M OOBEMBI TENT ¢ TOMOLIBK) MHTETPANIA,

UMETH MPEJICTABICHAE 0 MAaTEMATHYECKOM MOJACIMPOBAHUM HA NMPUMEPE
cocrapiieHus T HepeHIMATBHBIX YPABHEHWH;

pelaTe NPUKIAIHBIE 334a4d, B TOM YHUCIE COLUAIBHO-DKOHOMHUYECKOTO U
(pM3M4ECKOro Xapakrepa, CPeACTBAMU MAaTEMATHYECKOrO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosauuyectso uacos
Ne HaumeHoBaHHe pa3feioB U TeM DneKkTpoHHbIe (UH(]ppOBbIE)
Kontpoabnsie | IlpakTnueckue
n/n MNPOrpaMMmbl Bcero o0pa3oBaTeJbHbIE pecypchl
padoTbI padoTbI
MHOXECTBO AEWCTBUTEIBHBIX YUCEI.
M P )
1 HOTOTICHBL aHHOHaHBHHev YPaBHeHHA o 24 1 https://resh.edu.ru/subject/16/
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpPaBHEHUI
2 Dyrxupi n rpagukn. Crenenras dyriums 12 1 https://resh.edu.ru/subject/16/
C LIEJIBIM TTOKa3aTeNieM
3 ApudmeTiraeckuii KopeHs n-0if creneHi. 15 1 https://resh.edu.ru/subject/16/
UppaunoHaibHbie ypaBHEHHUS
I1 Bl )
4 oxasaTenbras GymKum. [lokasarenprpre 10 1 https://resh.edu.ru/subject/16/
ypaBHEHHS
Jlorapudmmueckast QyHKIUS. .
5 18 1 https://resh.edu.ru/subject/16/
Jlorapupmuyeckre ypaBHEHHUS
T )
6 PHTOHOMETPHHECKHE BLIpAXCHHA 1 22 1 https://resh.edu.ru/subject/16/
ypaBHEHUs
7 ITocnenoBaTenbHOCTH U MPOTPECCHU 10 1 https://resh.edu.ru/subject/16/
Henpepsiabie GpyHkuuu. IlponssonHas 20 1 https://resh.edu.ru/subject/16/
I1 )
9 OBTOP eHHe, 000DUIeHNE, CHOTeMATH3ALNA 5 2 https://resh.edu.ru/subject/16/
3HAHHH
OBLIEE KOJIMYECTBO YACOB I1O 136 10 0

I[TPOTPAMME
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11 KVIACC

HaumeHoBaHue pa3aesioB U TeM

Koaun4yecTBo 4acos

DneKkTpoHHbIe (UH(]pOBbIE)

Ne n/m Konrpoabubie | IIpakTHueckue
HPOrpamMmbl Bcero o0pa3oBaTeJIbHbIE pecypChl
padoTbI padoTbI

41 I .

1 CCHeHOBaHI:Ie Qyicunii ¢ momowIbIo 22 1 https://resh.edu.ru/subject/16/
MPOU3BOAHON

2 ITepBooOpas3Hast U MHTETPA 12 1 https://resh.edu.ru/subject/16/

3 I'paduicH TPHIOHOMETPHHIECKHX (YHKIMH. 14 1 https://resh.edu.ru/subject/16/
TpuroHomeTpuyeckiie HepaBeHCTBA
J4( :

4 PPAHOHATILHLIC, HORASATCNLHLIC 1 24 1 https://resh.edu.ru/subject/16/
norapuMHUECKHE HEPABEHCTBA
KowmmnekcHble yncna 10 1 https://resh.edu.ru/subject/16/

6 HatypanbHbie u Lienble uncia 10 1 https://resh.edu.ru/subject/16/
Cucrembl paliiOHANIbHBIX,

7 UPPALIOHAIBHBIX TOKA3aTENbHBIX U 12 1 https://resh.edu.ru/subject/16/
JorapuPpMHUUECKUX YpaBHEHUIH

8 3amauu ¢ mapaMeTpamu 16 1 https://resh.edu.ru/subject/16/
I1 600 :

9 OBTOPEHHE, 0D0 meHHve’ 16 2 https://resh.edu.ru/subject/16/
CHCTeMaTH3aLus 3HAHUT

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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