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HOACHUTEJIBHAS 3AIINCKA

PabGouas nporpamMa cocTaB/ieHa B COOTBETCTBHMHU C TPeOOBAHUSIMH:
DenepansHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®enepanyny;

denepalbHOIO TOCYAapCTBEHHOr0 00pa30BaTelIbHOIO CTAaHAApTa CPEAHEro oduiero oOpa3oBaHus,
YTBEPXKACHHOTO TpHKa3oM MuHHcTepcTBa OoOpa3oBaHuss W Hayku Poccuiickoit Demepamnu 0T
17.05.2012 Ne 413 (manee — ®I'OC cpennero obmiero oOpa3oBaHus);

Ilopsinka opraHm3amu W OCYIIECTBICHHA OOpa30BaTENbHON JESATENTPHOCTH [0 OCHOBHBIM U
001eobpazoBaTebHBIM MIpOTpaMMaM — 00pa30BaTENbHBIM IPOrpaMMaM Ha4daJILHOTO OOIIETO,
OCHOBHOT'O OOIIETO U CPEIHEro 00IIero o0pa3oBaHus, yTBEPKIECHHOTO MPUKAa30M MHUHIIPOCBEIICHUS
Poccunm ot 22.03.2021 Ne 115;

(beneparbHOrOo TeEpeyHs YYSOHHKOB, JOMYIICHHBIX K KCIOJb30BAHHIO TPH pPEATU3alMUd HWMEIOIUX
TOCYJIapCTBCHHYIO aKKPEIUTAI[MI0 00pa30BaTENbHBIX IPOrpaMM HAYaILHOTO OOIEro, OCHOBHOTO
oOmiero, cpegHero obmero o0pa3oBaHWS, OCYIIECTBISIONIMMHA OOPa30BaTENbHYIO JIEATENBHOCTD,
yTBEpXKAECHHOTO NpuKazoM Munnpocsemenus Poccun ot 20.05.2020 Ne 254;

MepeyHs OpTraHu3alui, OCYIIECTBIMIONINX BBIMYCK YYeOHBIX NOCOOWH, KOTOpBIE IOMYCKalTCsS K
WCTIOJB30BAHUIO TPH peATU3allid WMEIOIINX TOCYJapCTBEHHYIO aKKPEAHUTAIMI0 00pa3oBaTelIbHBIX
IporpaMM Ha4vaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpelHero oOImero o0pa3oBaHUs, yTBEPKIESHHOTO
npuka3zoM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepamyn ot 09.06.2016 Ne 699;

caautapHbix npasun CII 2.4.3648-20 «CaHuTapHO-3MHIEMUOTIOTHYECKHE TPeOOBaHNU K OpraHU3alusiM
BOCIIUTaHUsI M OOyuYeHHs, OTAbIXa M O3J0POBJICHHSA JeTeH W MOJIOJIEKM», YTBEP KJIECHHBIX
[IOCTAHOBJIEHHEM [J1aBHOTO TOCYJIapCTBEHHOTO caHUTapHOro Bpada Poccuiickoit ®enepammu 0T
28.09.2020 Ne 28 (manee — CanlluH 2.4. 3648-20);

canuTapHeix mpaBun W HopM CanlluH 1.2.3685-21 «l'urneHmueckwe HOPMATHBBI W TPEOOBAHUA K
obecriedennio Oe3omacHOCTH W (WIHM) OE3BPETHOCTH I YelloBeka (DaKTOPOB Cpeasl OOWTAHUY,
YTBEPKICHHBIX IIOCTAHOBIEHUEM [JIaBHOTO TOCYIapCTBEHHOIO CAHUTApHOro Bpada Poccuiickon
Ddeneparmu ot 28.01.2021 Ne 2 (manmee — CanlluH 1.2.3685-21);

pacnopsokenust Komurera mo obpazoBanuio ot 15.04.2022 Ne 801-p «O dopmupoBanum KajieHIapHBIX
y4eOHBIX TpaUKOB TOCYAApPCTBEHHBIX 00pa30BaTeIbHBIX yupexnaennii  Cankr-IlerepOypra,
peanu3yIonrX OCHOBHEIE 0011e00pa3oBaTebHble IporpaMmbl, Ha 2022-2023 y4eOHbIid ToaY;

MHCTPYKTHUBHO-METOAMYeCKoTo muchbMa Komutera mo oOpazoBanuio «O ¢GopMHpPOBaHHH Y4eOHBIX
IIaHOB  oOpasoBatenbHbIXx  opranuzaumii  Cankt-IletepOypra,  peaqm3ylomuX  OCHOBHBIC
o0O1eoOpazoBarenbHbIe porpaMmbl, Ha 2021/2022 y4yebnsiii rog» ot 13.04.2021 Ne 03-28-3143/21-0-0.



VYuebnnii kypc «HecrammapTHbie METONBI pEIICHHWS ypaBHEHUS U
HEPABEHCTB» SBISAETCS OJHUM U3 HaubOoJee 3HAUMMBIX B MpOrpaMMe CPEeIHEro
oOmiero oOpa3oBaHUsl, TMOCKOJbKY, C OJHOH CTOPOHBI, OH OOECIEeUYHUBaET
UHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C
JIPYrol  CTOpPOHBI, (OPMHUpPYET JIOTHYECKOe ¢  aOCTPaKTHOE MBIILICHUE
oOyyarommxcsi Ha YpOBHE, HEOOXOAUMOM JUIsi OCBOCHUSI HWH(OPMATHUKH,
00I1IeCTBO3HAHMS, HUCTOPUHU, CJIOBECHOCTHM W JAPYIMX AUCHUIUIMH. B pamkax
JTAHHOTO Y4YeOHOro Kypca OOydYaroIMecsi OBJIAJIEBAIOT YHHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOW  HayKu, KoTopas ¢GOpMylIupyeT CBOM  JOCTIDKCHHS B
MaTeMaTu4ecKou Gopme.

B xone wusyuenus yueOHoro kypca «HecrangapTHble METOIbI peUICHUs
ypaBHEHUSI M HEPABEHCTB» OOYYAIOIMIMECS TIOIy4YalOT HOBBIM OMNBIT PEIICHUS
NPUKIAHBIX 3aJ1a4, CaMOCTOSATEIBHOIO MOCTPOCHHS MaTeMaTUYECKHX MOJenen
peanbHbIX CUTYyalluid, UHTEPOpPETAIIUU TOJYUYCHHBIX PEUICHUN, 3HAKOMSTCS C
IpUMEpPAMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U UCKYCCTBE, C
BBIJAIOIINMUCS MATEMATUYECKUMU OTKPBITUSMH M KX aBTOPAMH.

YueOHblil Kypc 001aaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHI[UATIOM,
KOTOpPBI peamu3yercsd Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHUPOBAHUIO HAYYHOIO MHPOBO33PEHMs, TaK M 4Yepe3 crnenuduxky ydeOHOM
NesSATeNbHOCTH, TpeOyromed MPOJAOIKUTEIHHON KOHIIEHTPAllMd BHUMAHUA,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TOJYyYEHHbIN
pe3ynbTar.

B ocHoBe meTonuKkM 00yueHUs PEIICHUIO0 YPAaBHEHUW U HEPABEHCTB JICKUT
NeSATEeTbHOCTHBIN TPUHITUI O0yYCHHUS.

B crpykrype yuebHoro kypca «HecTanmapTHble METOABI pPEIICHUS
YpaBHEHUS U HEPABEHCTB» BBIJICIIEHBI CIAEAYIOIIUE COJIePKATEILHO-METOIUYECKUEC
JUHUU: «AnreOpandyeckue YypaBHEHHS UM HEPaBEHCTBAa», «YpaBHEHUA W
HEPaBEHCTBA, COJICPIKAIIHE PATUKAIIBI, CTETICHH, JToTaprudMbI 1 MOy, «Crmocob
3aMEHbl HEW3BECTHBIX NPHU PEIICHUM YpaBHEHUW U HEpPaBEeHCTB», «PeleHue
ypaBHEHUN M HEPABEHCTB C HCIIOJIb30BAHUEM CBOMCTB BXOISMIIMX B HHX
bynkuuii». Bece 0CHOBHBIE COJIEpKATEIBHO-METOAMYECKUE JIMHUM U3YYarOTCs Ha
MPOTSDKEHUH JBYX JIET OOy4YeHHs Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUS,
€CTECTBEHHO JIOTOJHSS JPYT Apyra U MOCTENEHHO HACHIIAICh HOBBIMU T€MaMu U
paznenamu. JlaHHBIA y4YeOHBIH KypcC SIBISE€TCS MHTETPATUBHBIM, ITOCKOJIbKY
oObeuHsET B cebe coepKaHne HECKOJIbKUX MAaTEMAaTUYECKUX TUCIUTUIINH, TAKUX
KaKk anreOpa, TPUTOHOMETPHS, MATEMAaTHUYECKUW aHaliu3, TEOpPUsT MHOXKECTB,
MaTeMaTuyeckas Joruka u apyrue. [lo mepe Toro kak o0yuaromuecs OBIaIeBatOT
BcE€ OoJee MMPOKUM MaTeMaTHYeCKUM amnmaparoM, Y HHUX IOCIEJ0BATEIbHO
dbopMUpYETCST B COBEPIICHCTBYETCS YMEHHUE CTPOUTh MATEMaTHYECKYI0 MOJIETh



peasIbHOM CHUTYyallH, MPUMEHSTh 3HAHUA, TOJyYEHHbIC MPU M3YYCHUU y4eOHOTro
Kypca, UIsl PELIEHUS CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MAaTeMaTHYECKOU
3a/1a4d, a 3aTeM HHTEPIPETUPOBATH CBOI OTBET.

ConepxkarenbHO-METOIMYECKasd JUHUS «AJreOpandeckue ypaBHEHHUS W
HEpPaBeHCTBa»  3aBepuiaeT  (OPMUPOBAHHWE  HABBIKOB  HCIOJb30BaHUSA
JCHUCTBUTENBHBIX YMCEN, KOTOpOe ObLI0O HAayaTO Ha yYPOBHE OCHOBHOTO OOIIETro
obpazoBanusi. Ha ypoBHe cpegHero oOiero o0pa3oBaHHsi 0C000€ BHHMAaHUE
ynensiercs: GOpMUPOBAHNIO HABBIKOB PAIlOHAJIBHBIX BBIYMCICHUN, BKIIIOYAIOIIMX
B ce0s UCHOJb30BAHUE PA3IUYHBIX (OPM 3alKCH  4YHCIA, YMEHHUE JeNlaTh
NPUKHUAKY, BBIIONHATH TPUOMIKEHHBIE BBIUMCICHHS, OLIGHUBATh YHCIIOBBIC
BBIpOKEHHUSI, paboTaTh €  MareMaTUYEeCKUMH  KOHCTAHTaMU. 3HAKOMBbIE
oOydJaroluMcsi ~ MHOXECTBa  HATypPaJlbHbIX,  IEJIbIX, palMOHAIbHBIX U
JCHCTBUTENBHBIX YHCEN JOMOJIHAIOTCA MHOKECTBOM KOMIUJIEKCHBIX uucen. B
KaXJIOM M3 OTHX MHOXECTB  PACCMaTPUBAIOTCS  CBOMCTBEHHBIE €My
cnenuduueckue 3aaun U ONepanuu: AeJIeHUE HalleJo, ONepUpOBaHUE OCTaTKaMU
Ha MHOXXECTBE LENBbIX 4YHCel, O0cCOOble CBOWCTBA pAlMOHAIBHBIX U
UpPPAIMOHATIBHBIX YHCEN, apu(PMETUIECKUE ONepaIliy, a TAK)Ke U3BICUYCHUE KOPHS
HaTypaJIbHOM CTENeHM Ha MHOXECTBE KOMIUIEKCHBIX uYucel. braromaps
MOCJIEIOBATEILHOMY PACIIUPEHUI0 Kpyra MCIOIb3YEMBIX YHCEN U 3HAKOMCTBY C
BO3MOKHOCTSIMU UX MPUMEHEHMsI JJI PELICHHs] pa3iMyuHbIX 3a7a4 (popMUpyeTcs
IpEICTaBICHUE O €AMHCTBE MAaTEMAaTHKU KaK HayKH W e€ pOoJu B MOCTPOCHUU
MOJIEIe peaslbHOTO MHpA, IMUPOKO UCTIONB3YIOTCSI 0000IIeHIE U KOHKPETH3AITHSL.

Jluaust «YpaBHEHHS W HEPABEHCTBA, COJIEpKalUe paJAUKalbl, CTEHEHH,
aorapu(Mbl 1 MOAYJIN» pealu3yeTcs Ha MPOTSKEHUN BCEro 0Oy4YeHUs Ha YPOBHE
cpenHero oomero o0pa3oBaHUs, MOCKOJIBKY B KaxaoMm paszzgene [Iporpammbr
IPEeLyCMOTPEHO PEIlIeHHE COOTBETCTBYIOMIMX 3a/1ay. B pe3ynbrare oOydaroniuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAMH PEIICHUS PAllMOHAIBHBIX, HPPAIMOHATBHBIX,
MOKa3aTeNbHBIX, JIOTAapU(PMHUUECKUX W  TPUTOHOMETPUUYECKUX  YpPaBHEHHI,
HEPaBEHCTB U CHCTEM, a TaKKe 3ajad, coaepXkamux mapamerpsl. [lomyueHHbIC
YMEHUSL IIUPOKO HCMONB3YIOTCS TPU HCCIAEAOBAHUM (DYHKIMI € MOMOUIBIO
MPOU3BOAHON, MPHU pEHICHUH NPHUKIAAHBIX 3a/ad W 3a7a4 Ha HaXO0XKIACHUE
HauOOJbIIMX W HAUMEHbIIUX 3HauyeHU QyHkuuu. bnaromaps u3y4yeHuro
anredpanvecKoro MaTepuana POUCXOIUT JanbHen1ee pa3BuTHE
AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUSI O0Yy4Yaromuxcs, (POpMUPYIOTCS
HaBbIKM JIAYKTHBHBIX PpacCyXIeHHH, pabOoThl C CHUMBOJBHBIMU (hOopMamu,
IPEICTaBICHUS 3aKOHOMEPHOCTEH W 3aBHCHUMOCTE B BHJIE PaBEHCTB U
HepaBeHCTB. AnreOpa mnpennaraer 3((EeKTUBHbIE WHCTPYMEHTHI JIs PEIICHHS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJlay, HATISAHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAyKH.



ConepxarenpbHo-MeToauyeckast JuHUsL «Crnoco0 3amMeHbl HEU3BECTHBIX MPU
pelIeHU YpaBHEHUM W HEPABEHCTB» TECHO MEPEIUICTACTCs ¢ APYTUMU JTUHUSMHU
y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO CMbICIE 3aaéT IMOCIeI0BaTeIbHOCTh
u3y4yeHus: MaTepuana. 3yueHue cTeneHHoM, moka3aTeabHOU, JorapuMUIEcKon u
TPUTOHOMETPUYECKNX (YHKIMA, WX CBOWCTB W TpadUKOB, HCIOIH30BAHUE
GyHKIUN 1714 pelieHus 3a1a4d u3 Ipyrux yueOHbIX MPEIMETOB U PEeAIbHOU KU3HU
TECHO CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3TOM Oosbliioe BHUMaHUE ynemnsercs (GOpMUPOBAHUIO YMEHHS
BBIpaKaTh (HOpMyJaMHd 3aBUCUMOCTH MEXKIY pa3IMYHBIMH  BEIUYMHAMH,
UCCIIEIOBATh MOJYyYeHHBbIE (PYHKIMH, CTpOUTh uX Trpaduku. Martepuan >Toi
COZIEPKATENIbHOM JIMHUY HALIEJIEH Ha Pa3BUTHUE YMEHUIN U HABBIKOB, MO3BOJISIOIIAX
BBIpKAaTh  3aBUCHUMOCTH  MEXJIy BEIWYMHAMU B  pa3iuuHoil  (dopwme:
aHAIUTUYECKOW, Tpaduueckod u cioBecHOM. Ero wu3yuenHme cmocoOCTByeT
Pa3BUTUIO AJNTOPUTMHYECKOTO MBIIIJIEHUS, CHOCOOHOCTU K OOOOIIECHUI0 U
KOHKPETHU3ALNH, UCITOIB30BAHUIO aHAJIOTUH.

ConepxarenpHast JuHHS — «PemieHue ypaBHEHMI M HEPAaBEHCTB  C
UCIIOJb30BaHUEM CBOMCTB BXOMSIIIMX B HUX (DYHKIUI» MO3BOJSET CYIIECTBEHHO
paclpuTh KPYr KaKk MaTeMaTHYE€CKUX, TaK W MPUKIAIHBIX 3a7ad, JOCTYITHBIX
oOydJaronmmcsi, Tak KaKk y HHUX TOSIBISIETCS BO3MOXKHOCTh CTPOUTH Tpaduxu
CIOXHBIX (YHKIUN, OMpENeNsaTh WX HAWOOJbIINE W HAUMEHbBIINE 3HAYCHUS,
BBIYUCIIATh TIOMAAU GUTYp U OOBEMBI TEJ, HAXOJIUTh CKOPOCTU U YCKOPEHUS
nporieccoB. JlaHHasi cojeprKaTefibHasl JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOCHUSI MATEMATUUECKUX MOJIENIEH pEeAJIbHBIX CUTYallHii, MO3BOJISIET HAXOIUTh
HaWJIy4dlllee PEIICHUE B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-?KOHOMUYECKUX,
3a7a4aX. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYE€CKOro aHajiu3a CIOCOOCTBYET
Pa3BUTUIO a0CTPAKTHOTO, (POPMAIbHO-IOTUMYECKOT0 U KPEATUBHOTO MBIILICHHUS,
(GbOpMHUPOBAHUIO YMEHHM pAclO3HAaBaTh MPOSIBICHUS 3aKOHOB MAaTeMAaTHKU B
HayKe, TEXHUKE U UCKYCCTBE.

B yuebnom kypce «HectangapTHbie METOAbI pPEIICHUS YpPaBHEHUS W
HEPABEHCTB)» MPUCYTCTBYIOT OCHOBBI MATEMAaTUYECKOT0 MOJEIUPOBAHUSA, KOTOPbIE
IPU3BaHbl CIIOCOOCTBOBATh (POPMUPOBAHHMIO HABBIKOB IOCTPOEHUS MOJIETEH
pEATbHBIX CUTYAIHMH, UCCIEOBAHUS ITUX MOJCIICH C TIOMOIIBIO anmapara aareOps
U MaTeMaTHYECKOro aHajin3a, MHTEPIpPETalUM MOJYYEHHBIX pe3yJbTaTroB. Takue
3aJ1aHusl BIUIETEHBI B KAXKJIBIM U3 PAa3[eiI0B IPOrpaMMBbl, TOCKOJIbKY BECh MaTEpHAIl
y4eOHOTr0 Kypca HIMPOKO HCIOJIB3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pelIeHUd  peajbHbIX  MPAKTHUUYECKUX  3a7ay  oOydaroniuecs  pa3BUBAIOT
HaOII0/1aTeIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  aHAJOTUI0, 0000maTh W KOHKPETHU3UPOBATH  MPOOJIEeMy.
HestenbHOCTh 1O (HOPMUPOBAHUIO HABBLIKOB PEIICHHS MPUKIAJHBIX 3a1a4



OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anrebpa u Hadamna
MaTEMaTUYECKOTO aHATTN3ay.

Ha w3yuyenme yueOHOro kypca «HecTrangapTHbIE METOABI PpEIICHUS
ypaBHEHHs M HEPaBeHCTB» oTBoauMTcs 34 yaca: B 10 kimacce — 34 gaca (1 yac B
HEJIEJTIO).



COJAEPXKXAHME OBYUYEHUA
11 KJIACC

AsredpanvecKkue ypaBHeHHUsI 1 HEPABEHCTBA

Paznoxenune Ha MHOXHTEIM. CUMMETPUYECKUE U BO3BPATHBIE YPABHEHMS.
YMHOxkeHUEe Ha QyHKIMI0. OO00IIEHHbBII METOT UHTEPBAJIOB.

YpaBHeHUsI W HEPAaBEHCTBA, COJAepKAIIME PAAUKAJbI, CTENeHH,
Jorapu(pmsl 1 MOAYJIU

VYpaBHEHHS U HEPaBEHCTBA, COJAEP)KALME HEU3BECTHYIO MOJ 3HAKOM KOpPHS.
VYpaBHEHUS U HEPABEHCTBA, COAEPKAIIME HEM3BECTHYIO B OCHOBAHHMHM Jorapudma.
YpaBHEHUsT W HEPABEHCTBA, COJEpIKAIlME€ HEU3BECTHYHD B OCHOBAaHUHM U
MOKa3aTelie CTENEHU. Y PAaBHEHUSI U HEPABEHCTBA, COJIEpkKAIIUE HEU3BECTHYIO MO/
3HAKOM a0COJIIOTHON BEJIMYHHBI.

Cnoco0 3aMeHbl HEM3BECTHBIX MPH pellieHUN YPAaBHEHUd M HEPABEHCTB

AnreOpandeckue ypaBHeHUs. PanmoHanbHble ypaBHeHUd. VppanmoHaibHbIe
ypaBHeHus. [lokasaTenpHbie ypaBHEHHS W HepaBeHCTBa. Jlorapudmudeckue
ypaBHEHUS U HEPABEHCTA.

Pemienne ypaBHEHMH M HEPAaBEHCTB C MCHOJb30BAHUEM CBOWCTB
BXOAAIIUX B HUX PyHKUUM

Ucnonws3zoBanne OJ[3. MHcmons3oBaHwe  OrpaHUYEHHOCTH  (YHKIWU.
Hcnonp3oBanne MOHOTOHHOCTH. M CIIoap30BaHMEe CBOMCTB CUHYCA U KOCHHYCA.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«HECTAHJAPTHBIE METO/bI PEILIEHUA YPABHEHUI "
HEABEHCTB» (YIJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3HUIIMHA 00YYaOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O  WJI€HAa  POCCUUCKOTO  oOllecTBa,  MPEJCTaBICHUE O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUMH,
IpOIEAYyp TPaKIAHCKOrO oOIecTBa (BBIOOPHI, ONPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSIMHA 1 HA3HAUYCHUEM;



2) NaTPUOTUYECKOT0 BOCTIUTAHNS

c(hOpMUPOBAHHOCTh POCCUUCKON TpakIaHCKOW MIEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCUICKONW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKON MaTEMaTUYECKOM LIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHM B JPYTHX HAyKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCHUUCKOTO Hapoja, chOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TMOBEJCHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKCHUN HAYKH W JACSITCIBHOCTHIO YYEHOr0, OCO3HAHHE
JMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOIO Oy AylIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsl ACTETHKY MAaTEMaTHUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/a4, PEIICHHUH, pacCy ACHHI, BOCIPUUMUYUBOCTD
K MaT€MaTHYECKUM acleKTaM Pa3Iu4yHbIX BUJOB UCKYCCTBA;

5) puznvyeckoro BOCNUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHUS TPUMEHSATh MAaTeMAaTHYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 37I0pOBbIO (370pOBOE TMHUTaHUE, COAJIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIIbIXa, peryJisipHasl (pusudeckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSX CIIOPTUBHO-03/I0POBUTEIHLHON IEITETLHOCTHIO;

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTh K TpYydy, OCO3HAHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
pasnmuyHbIM  cpepam  NPOPECCHOHAIBHONW  JEATENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOP
Oynyuieii mpodeccun U peaTu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4eckoMy  oOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKCHUH BCEUW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUUECKHUX 3a]1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMSA

c(OpPMHPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MAJIbHO-?)KOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHON M COIMATIbHOM
Cpelibl, 0OCO3HAHUE I100ANTBHOr0 XapaKTepa KOJIOTHUECKUX Mpo0iieM, OpUeHTaIUs
HAa TMPUMEHEHHE MAaTeMaTHMYeCKMX 3HAaHUW Ui peHieHHus 3ajad B 00JacTH
OKpYJKalolel cpefpl, TUIAHUPOBAHUE IIOCTYNIKOB U OIEHKH HMX BO3MOXKHBIX
NOCJIEICTBUN JUIsl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW OOIIECTBEHHOW  MPAKTUKH, [MOHUMAHUE



MaTEMaTUYECKOW HayKW Kak c¢epbl UYeIOBEUEeCKOW AESITEIIbHOCTH, ITaloB €€
pa3BUTUA M 3HAYMMOCTH [JI PA3BUTHS LHUBUJIW3ALHUH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaT€MaTUYECKOM KyJIbTypOM Kak CpEICTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AESTEIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METANPEIAMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

ba3oBble jjornueckue aeiicTBus:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTUYECKHUX
O00OBEKTOB, TMOHSATHH, OTHOIICHUH MEXAY TOHATHSAMH, (QOPMYJIHPOBATH
ompe/ielIeHUs] MOHSITHM, yCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKaIny,
OCHOBaHMS JJ11 0000IIEHUS U CPABHEHMSI, KPUTEPUU TPOBOJIMMOI0 aHAJIM3a;

BOCIIpUHUMATh,  (opmMyIupoBaTh U  NIPeoOpa3oBbIBATh  CYXIACHHS:
YTBEPAUTEIbHBIC U OTPUIATENIbHBIC, € AMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJMIOJCHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MIPOTHUBOPECHUHIA;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, PUBOIUThH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh Crmoco0 pelieHuss ydeOHOW 3amadu  (CpaBHUBATh HECKOJBKO
BapUMAHTOB  pEIIEHHUsA, BbIOMpaTh Haubojiee MOAXOASIIMA C  Y4ETOM
CaMOCTOATENLHO BbIIEIEHHBIX KPUTEPHUEB).

ba3oBrble ucciaenoBarejbCKkie AeiCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IMO3HAHUS,
dopMynupoBaTh  BONPOCHl,  (PUKCHpPYIOUIME  MPOTUBOpEYMe,  MNpodiiemMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULIHMI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEA0OBAHKE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENEHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OpOBEAEHHOTO  HAONIOACHUSA, WCCIIECNOBAaHUS, OLEHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

IIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpPOLECCa, A TAKKE BbIIBUIAThH
MPEANOIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.



Pabora ¢ unpopMmanmei:

BBISIBIIAATH JAe(UIIUTHI HHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JJII OTBETA Ha
BOIIPOC U TSI pEIICHUS 3a1auH;

BBIOMpPATh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJIU3UPOBATD,
CHUCTEMAaTU3UPOBATh M HWHTEPIPETUPOBATH HH(POPMAIIMIO DPA3JIMYHBIX BUIOB U
dbopm mpeacTaBiIeHuUS;

CTPYKTYpPUPOBaTh MH(GOPMAIIMIO, TPEICTABIATh €€ B Pa3IMYHBIX (opMax,
WTIOCTPUPOBATh Tpaduuecku;

OIICHUBATh HaAEKHOCTD uHbopMaIu o CaMOCTOSITEITEHO
c(hOpMYTUPOBAHHBIM KPHTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe J1eiCTBUS

Oo0menue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIIOBHAMU U
HEeIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS MO XOAY PEIICHUs 3a/1auu,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Jie 0OCYXXJICHHS 3aJlaBaTh BOIIPOCHI 10 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, peIIacMoOM 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOHUCK
pelIeHusl, COMOCTABJISITh CBOU CYXKACHUA C CYXXICHUSIMHU JPYTUX YYaCTHHKOB
Jauajnora, oOHapyXKUBaTh Pa3jIMuue U CXOJCTBO MO3UIIUM, B KOPPEKTHOU (opme
(bopMyIIHMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YJIbTATHI PEIICHUS 3aJlaud, SKCIEPUMEHTA, UCCIEIOBAHUSI,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpPATh (OpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MIpEe3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryiasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1efiCTBUSA

Camoopranusanus:

COCTaBJIAThH IJIAH, aJITOPUTM PEUICHUS 3aJa4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI HHTEJJICKT:

BJIQJIETh  HABBIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pe3yjbTaTa perieHus
MaTeMaTHUYEeCKOM 3aJ1auM;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUN 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHHMBATh COOTBETCTBUE PE3YyJIbTaTa LIETH U YCIOBUSAM, OOBSACHATH MIPUINHBI
JOCTHIKEHHS WJIM HEAOCTUKCHHS PE3yNbTaTOB ACSITENbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

NOHUMAaTh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboTel TpHU pemieHuH Y4YeOHBIX 3ajad, MNPUHUMATh 1E€Tb COBMECTHOM
JeSTENbHOCTH, TUTAHUPOBATh OPTaHU3aIlMI0 COBMECTHOM pPa0OTHI, paclpenensiTh
BUIIbI paboOT, JIOroBapuBaThCs, OOCYXJaTh MPOIECC W Pe3yJbTaT paboThl,
0000111aTh MHEHHUS HECKOIBKHX JIIOAEH;

y4acTBOBaTh B IPynmHoBbIX (opmax paOoThl (0OCyxkAeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» H HHBIE), BBIIIOJHITH CBOK YacTh pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYTMMH WIEHAMU KOMaH[bl, OLEHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIUN MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
y4aCTHUKAMU B3aUMOJCHCTBHS.

HNPEAMETHBIE PE3YJIbTATDI

K xonmy oOyuenuss B 11 kyacce oOydaromiuiicsi MOJMYYUT CIEAYIOIINE
peAMETHBIC PEe3yJIbTaThl MO OTJAEIBLHBIM TeMaM paboued MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MAaTEMaTHIECKOTO aHaIN3ay:

AsredpanvecKue ypaBHeHUs] 1 HEPABEHCTBA!

CBOOOJIHO OMEPUPOBATH TMOHATUSIMU: JIMHEHHOE YpaBHEHHE, KBaJpaTHOE

ypaBHEHUE, palMOHAIbHOE  YpaBHEHHE, anredpanyeckoe  ypaBHEHHE,
MOKa3aTelIbHOE ypaBHEHHE, JIOTapu(MHUUECKOe ypaBHEHHE, HEPaBEHCTBO, METOI
WHTEPBAJIOB,

YpaBHeHUs1 W HEPABEHCTBA, CoOJeprKalllMe PaauKajbl, CTENeHH,
Jorapu(pmMbl U1 MOAYJIN:

OCYIIECTBJISTh 3alMCh PELICHNUS YPABHEHU U HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
jorapu(MUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peliarb palnroHaIbHbIE, MppallOHAIBHEIE, MOKa3aTebHbIE,
jJorapu@MuyYecKkue W  TPUTOHOMETPUYUECKHME YpaBHEHHSI W  HEPaBEHCTBA,
COZIepIKalllie MOJIYJIM U IapaMeTpBhl;

IPUMEHSTH TpaduuecKre METOIbI AJI PEIICHUs] YPaBHEHUN M HEPABEHCTB, a
TaKKe 3a/1a4 ¢ [MapaMeTPaMH;

MOJIETUPOBAaTh peajbHbl€ CUTYyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJ1a4H,



UCCJIEIOBATh TOCTPOCHHBIE MOJIETN C HWCIOJIL30BAHUEM alapata ajreopsl,
VHTEPHPETUPOBATH MOITYUYEHHBIN PE3YJIbTAT.

Cnoco0 3aMeHbl HEU3BECTHBIX MPH PellieHUH YPABHEHNI U HEPABECHCTB !

CTPOUTh TpadUKU KOMIO3UIUMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOWCTB KOMITO3UITUY JABYX (DYHKIIHIA;

CTPOUTh TeOMEeTpUuYecKkue oOpa3bl yYpaBHEHUW U  HEPABEHCTB  Ha
KOOPJAMHATHOM IJIOCKOCTH;

CBOOOJTHO  OMEpUPOBATh MOHATUSMHU: TpadUKH TPUTOHOMETPUUYECKUX
dynKImii;

OpUMEHATh (YHKIUM JJI1 MOJACIMPOBAHUS UM HCCIEAOBaHUS peajlbHBIX
IIPOLIECCOB.

Pemenne ypaBHeHMH M HEPABEHCTB C MCIOJb30BAHHUEM CBOWMCTB
BXOAAIIMX B HUX (DYHKIUM:

cTpouTh rpaduku (YHKIUN C MOMOIIBIO AJIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB (DYHKITUH;

CTPOUTH TeOMeTpUuYecKkre oO0pa3bl YpaBHEHUM U  HEPABEHCTB Ha
KOOPJAWHATHOM THIOCKOCTH;

CBOOOJHO  OMEpUPOBATh TMOHATUSIMHU: TpapuKU TPUTOHOMETPUUYECKHUX
dyHKIHMi;

OPUMEHATh (QYHKIUW IS MOJICTTMPOBAHMS W MCCIEIOBAHUS pPEabHbBIX
MPOLIECCOB HMETh IMPEACTABICHUE O MATEMATHYECKOM MOJECIMPOBAHUN HaA
IIPUMEPE COCTABIICHUS YPABHEHMU;

pelars NPUKIIAJHbIE 3aa4d, B TOM YHUCJIE COLHUAIBHO-3KOHOMUYECKOTO U
dusrgecKoro xapakrepa, CpeJICTBaMi MaTeMaTUYECKOTO aHAJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE



11 KVIACC

Ne HaumeHoBaHue pa3ie/ioB U TeM
n/n NpPorpaMMbl KoanuectBo yacos
1 AsreOpanvecKue ypaBHeHUs U 10
HEpPaBeHCTBAa
YpaBHEHUS 1 HEPABEHCTBA,
2 COZIepIKallle paguKaibl, CTCIICHHU, 15
norapu®Mbl ¥ MOJTYJIH
3 Cnoco0 3aMeHbI HEU3BECTHBIX MPU 20
pEIICHUY YPABHEHNU U HEPABEHCTB
Pemienue ypaBHEHHUI 1 HEPABEHCTB C
4 HUCIIOJIB30BAHUEM CBOMCTB BXOIAIIMNX 23
B HUX (PYHKITUH
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68







HNOYPOYHOE IIVTIAHUPOBAHHUE



11 KJIACC

Ne n/m Tema ypoxka Kosaun4yectBo Jara
H3y4YeHUust
4acoB

1 PasnoxxeHne Ha MHOXHUTEITU 1

2 Paznoxenne Ha MHOKHUTEIH 1

3 CuMMeTpHuuecKre ypaBHEHHUS 1

4 CuMMeTpHuuecKe ypaBHEHHUS 1

5 BosBpaTHble ypaBHEHUS 1

6 BosBparHbie ypaBHEHHS 1

7 YMHOXKEHHE YpaBHEHUS Ha (PyHKITO. 1

g HexoTopble HCKYCCTBEHHBIE CIIOCOOBI 1
penIeHus anredpandeckux ypaBHEHHH

9 O0600111eHHBIN METOT UHTEPBAJIOB 1

10 OO00O01IeHHBII METO/] MHTEPBAJIOB 1

11 VpaBHEHUS, cofepiKaline HEU3BECTHYIO 1
MOJT 3HAKOM KOPHS

1 YpaBHeHus, coieprkaliue HeM3BECTHYIO 1
10JT 3HAKOM KOpPHS

13 HepaBencTBa, comeprkalie HEM3BECTHYIO 1
0J] 3HAKOM KOPHS

1 HepaBeHcTBa, conepxaniiue HeN3BECTHYIO 1
10JT 3HAKOM KOpHS

15 HepaBencTBa, comeprkalie HEH3BECTHYIO 1
0J] 3HAKOM KOPHS

16 YpaBHEHHS U HEPABEHCTBA, COAEPKALINE 1

HEM3BECTHYIO B OCHOBAaHUHM Jiorapudma




17

VYpaBHEHHs 1 HEPABEHCTBA, COJEPKAILNE
HEM3BECTHYIO B OCHOBAaHUH Jiorapudma

18

YPaBHeHI/Iﬂ H HCPABCHCTBA, COACPIKAIIUC
HCHU3BCCTHYIO B OCHOBAHUHN J'IOl"apI/I(i)Ma

19

VYpaBHEHMSI U HEPABEHCTBA, CONEPIKALIIE
HEM3BECTHYIO B OCHOBAaHUH Jiorapupma

20

YPaBHeHI/Iﬂ N HECPABCHCTBA, COACPIKAIIUC
HCHU3BCCTHYIO B OCHOBAHHWH U I10KA3aTECJIC
CTCIICHHU

21

YpaBHEHUS U HEPaBEHCTBA, COAEPIKAIINE
HEU3BECTHYIO B OCHOBAaHUU U IOKa3aTese
CTENIEHU

22

YpaBHEHUS U HEPABEHCTBA, COCPIKAIIIHE
HEHM3BECTHYIO B OCHOBAHUH U TOKa3aTese
CTCIICHU

23

YPaBHeHI/Iﬂ H HECPABCHCTBA, COACPIKAIIUC
HEHU3BCCTHYIO B OCHOBAaHHH U I10Ka3aTECJIC
CTCIICHHU

24

YpaBHEHHS U HEPABEHCTBA, COAEPKALINE
HEHU3BECTHYIO B OCHOBAaHUHU M MOKa3aTese
CTEIICHU

25

YpaBHEHUs U HEPABEHCTBA, COICPIKAIIIHE
HEM3BECTHYIO T107] 3HAKOM a0COIFOTHOM
BEJTMYUHBI

26

Crnioco0 3aMeHbl HEU3BECTHBIX MPH
pelIeHnr anredpandeckux ypaBHeHUH

27

Crioco6 3aMeHbl HEU3BECTHBIX MTPU
pelIeHnn anredpandeckux ypaBHEHUN




Crioco6 3aMeHbl HEM3BECTHBIX MTPH

28 pELIEHUH PALlMOHAJIBHBIX YPABHEHUI
29 Cnoco0 3aMeHbI HEU3BECTHBIX TIPU
PELICHUH PallMOHAIBHBIX YPaBHEHHUI
30 Cnoco0 3aMeHBI HEU3BECTHBIX IIPU
pELIEHUN PALIMOHAIIBHBIX YPABHEHUN
31 Cnoco0 3aMeHbI HEU3BECTHBIX TIPU
PELICHUH NPPALMOHAIBHBIX YPaBHEHHUI
39 Cnoco0 3aMeHBI HEU3BECTHBIX IIPU
PEIICHNH UPpPAUMOHATIbHBIX YPABHCHUHU
33 Crnioco6 3aMeHbl HEU3BECTHBIX MPH
PELICHUH NPPAMOHAIBHBIX YPaBHEHHH
34 Cnoco0 3aMeHbI HEU3BECTHBIX IIPU
pEelIeHNH TTOKA3aTeNIbHBIX YPaBHEHUN
35 Crioco6 3aMeHBl HEM3BECTHBIX MPH
PELICHUY MTOKA3aTeNbHBIX YPaBHEHHH
36 Crioco06 3aMeHbl HEM3BECTHBIX MTPH
pEeLIeHUH TOKA3aTeNIbHBIX YPAaBHEHHUN
37 Crnioco6 3aMeHbl HEU3BECTHBIX MPH
PELICHUY MTOKA3aTeIbHBIX YPaBHEHHH
38 Cnoco0 3aMeHBI HEU3BECTHBIX IIPU
pEeLIeHUH TOKA3aTeNIbHbIX YPAaBHEHHUM
39 Crioco6 3aMeHBl HEU3BECTHBIX MPH
peleHNH JOrapu(pMHUUECKUX ypaBHEHUN
40 Cnoco0 3aMeHBI HEU3BECTHBIX IIPU
pelIeHnn JorapuMUIECcKuX ypaBHEHUH
41 Crnioco6 3aMeHBl HEM3BECTHBIX MPH

peuIeHU palluOHAJILHBIX HCPABCHCTB




Crioco6 3aMeHbl HEM3BECTHBIX MTPH

42 pEILICHNN UppalMOHATIbHBIX HEPABEHCTB

43 Crnioco6 3aMeHbl HEU3BECTHBIX MPH
pEILIECHNN NI0KAa3aTENbHbIX HEPABEHCTB

44 Crnoco0 3aMeHbl HEU3BECTHBIX NPU
pelIeHnn JorapuMUIECKUX HEPABEHCTB
Crnioco0 3aMeHbl HEU3BECTHBIX MPH

45 pEIlIeHNN TOKa3aTeNbHbBIX U
Jorapu(pMHUUECKUX HEPABEHCTB

46 Pemenne ypaBHeHUI 1 HEPABEHCTB €
nucnonb3oBanrem O[3

47 Pemenvie ypaBHeHNI 1 HEPABEHCTB C
ucnons3oBanueMm O3

48 Pemenne ypaBHeHUI 1 HEPABEHCTB €
ucnonb3oBanrem O[3

49 Pemenne ypaBHeHHI 1 HEPABEHCTB C
ucnoas3oBanueMm O3

50 Pemenne ypaBHeHUI 1 HEPABEHCTB €
ucnonb3oBanrem O[3
Pemenvie ypaBHeHUI U HEPABEHCTB C

51 HCIIOJIb30BAaHUEM OIPAHUYEHHOCTHU
byHKIMIA
Pemenne ypaBHeHUN 1 HEPABEHCTB €

52 MCII0JIb30BAHUEM OTPAHUUYEHHOCTU
byHKIUH
Pemienue ypaBHeHUI U HEPABEHCTB C

53 MCIOJIb30BaHUEM OTPAHUYEHHOCTHU

byHKIUH




54

Pemenne ypaBHEeHUI 1 HEPABEHCTB €
HCIIOJIb30BAHNEM MOHOTOHHOCTH

55

Pemenvie ypaBHEHNI U HEPABEHCTB C
HCIOJIb30BaHUEM MOHOTOHHOCTH

56

Pemienue ypaBHeHUI U HEPABEHCTB C
MCII0JIb30BAaHUEM MOHOTOHHOCTH

57

Pemenvie ypaBHeHNI U HEPABEHCTB C
UCIOJIb30BaHUEM I'papUKOB

58

Pemienue ypaBHeHUI U HEPABEHCTB C
UCIIOJIb30BaHNEM I'paUKOB

59

Pemienne ypaBHEHUN U HEPABEHCTB C
UCIIOJIb30BaHUEM CBOMCTB CUHYCA U
KOCHHYCa

60

Pemenne ypaBHeHUI 1 HEPABEHCTB C
HCIIOJIb30BAaHUEM CBOMCTB CUHYCA U
KOCHHYCa

61

Pemienue ypaBHeHUI U HEPABEHCTB C
UCIIOJIb30BaHNUEM CBOMCTB CHHYCA U
KOCUHYCa

62

Pemienue ypaBHeHUH 1 HEPAaBEHCTB C
HCIOJIb30BAaHUEM CBOICTB CUHYCA U
KOCHHYyCa

63

Pemenne ypaBHeHUI 1 HEPABEHCTB €
HCIIOJIb30BAaHUEM CBOMCTB BXOJAIIUX B
HUX (pyHKIUN

64

Pemienue ypaBHeHUI U HEPABEHCTB C
HCIIOJIb30BaHUEM CBOMCTB BXOSILUX B
HUX QyHKIUHA




Pemenne ypaBHEeHUI 1 HEPABEHCTB €

65 HCITOJIb30BAHUEM CBOMCTB BXOJISIINX B 1
HUX (pyHKIUN
O060061marmuil ypok 1mo Teme

66 «HecranmapTHbie METOIBI PEIICHUS 1
YpaBHCHHS W HEPABCHCTBY
O06006mamuil ypok 1mo Teme

67 «HectangapTHbIE METOMIBI PEIIICHUS 1
ypaBHEHUS U HEPABEHCTBY

68 Nrorosslii ypok 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET



OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH /TIEKTPOHHOW NMOAMUCHIO

FOCYAAPCTBEHHOE BHOJDKETHOE OBLLIEOBPA3OBATE/IbHOE 02.03.24 22:44 (MSK) CeptudukaT 280BBF3FA86677DF3FD7CA88E4679A92
YUYPEXAEHWE TMMHA3USA N2 272 AAMUPANITEUCKOIO PAMOHA
CAHKT-NMETEPBYPrIA, Kanmbikoa anvHa AHapeeBHa, AMPeKTop




