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HOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc «Anredpa v Havajla MAaTeMaTHYEeCKOTO aHaIN3a» SBIIAETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEro o01ero oopa3oBaHus, MOCKOIbKY, C OJIHON
CTOPOHBI, OH 00ECIEeUrNBAET MHCTPYMEHTAIbHYIO 0a3y ISl U3Y4YeHHs] BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JpPYrodl CTOpOHBI, (POPMHUPYET JIOTMYECKOe U aOCTPaKTHOE
MBIIIJICHHE OOYy4YaloIMXCsd Ha YpOBHE, HEOOXOJMMOM i OCBOCHUSI WH(DOpPMATHKH,
0OI11IeCTBO3HAHMSI, UCTOPHUM, CIOBECHOCTH W JPYTrUX IUCHUIUIMH. B pamkax JaHHOTO
y4eOHOro Kypca OOydYaroluecsi OBJIQJIEBAlOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOMN
HAyKH, KOTopas (GOpMyJIUPYeT CBOM IOCTHXKEHUSI B MaTeMaTUYECKOi opme.

Y4eOHblil Kypc anreOppl ¥ HayaJl MaTEeMAaTUYECKOTO aHajin3a 3aKjaJbIBacT OCHOBY
JUTSl YCTIIIITHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHUSI OCHOBHBIX
TEHACHLIUN Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM JKU3HU, ITO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOJIb30BATH HMX
JUIsl JanbHEeNIero ooOpa3oBaHusl U B MOBCEIHEBHOM XU3HU. B TO ke Bpemsi oBiajcHUE
aOCTPAaKTHBIMU W JIOTUYECKH CTPOTMMHU KOHCTPYKIHUSMHU aiareOpsl U MaTEeMaTHYECKOIro
aHallu3a pa3BUBAeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb,
JOKa3bIBaTh YTBEPXKACHUS C TOMOLIBIO HHIYKUMH W PACCyKJIaTh JEAYKTHBHO,
UCITI0JIb30BaTh 0000IIEHNE U KOHKPETU3ALNIO, A0CTparupoBaHUe U aHAJIOrUIo, (popmMupyer
KpEaTUBHOE U KPUTHUECKOE MBIILIICHHE.

B xone nzyuyenus yueOHOTo Kypca «Anredpa u Hayanza MaTeMaTHUYECKOIO aHAJIU3a»
oOyuyaroluecs: NoJy4aroT HOBBIM OMNBIT PELIEHUS] MPUKIATHBIX 3a7a4, CAMOCTOSTEILHOTO
IIOCTPOEHUSI ~MAaTEMaTHYECKUX  MOJEJIE  pEaNbHbIX  CUTYyallMii, HWHTEpIpeTalnun
MOJIYYEHHBIX PEIICHUN, 3HAKOMATCS C MPUMEpPaMU MATEeMAaTHYECKUX 3aKOHOMEPHOCTEH B
OpUpOAE, HAYKE U UCKYCCTBE, C BBIJAIOMIMMHUCS MATEMATHUYECKUMHU OTKPBITHSIMU U HX
aBTOPAMH.

VY4eOHbIil Kypc 00saaeT 3HaUUTEIbHBIM BOCIUTATEIBHBIM MOTEHLUATIOM, KOTOPBIN
peanu3yeTcsl Kak yepe3 yueOHbI MaTepuall, CllocOOCTBYIOINNA (POPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK M uyepe3 cnenupuky ydeOHOM [eATEeTbHOCTH, TpeOyrolen
IPOJOJKATEIPHON KOHUEHTpAlMM BHHUMAHHS, CaMOCTOSTENbHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 32 NOJIyYECHHBIN PE3yJIbTAT.

B ocHoBe Mmeromukum oOyueHus ainreOpe M HadajaM MaT€MaTUYECKOTO aHaju3a
JICKUT IEATETIbHOCTHBIA MPUHIUI OOyUEHHUS.

B crpykrype ydeOHOro kypca «Anredpa M Hayajla MaTeMaTHUYECKOTO aHaln3a»
BBIJICJIEHBI CIEAYIOIINE COJEPKATEIbHO-METOIUYECKHE JIMHUM: «Hucaa U BBIYUCICHUSY,
«Dynkuun U tpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hadama MaremaTtudeckoro
aHanu3a», « MHOXECTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKNE JIMHUN
U3y4aloTCsl Ha TMPOTSHDKEHUU JABYX JieT OOydeHHs Ha YpOBHE CpEaHero oOIero
00pa3oBaHMsl, €CTECTBEHHO MAOMOJHSS APYr Apyra U MOCTENEHHO HACHIIASICh HOBBIMU
TeMaMu M pasjenamu. J[aHHbI y4eOHbIM Kypc SIBISIETCS WHTErPATUBHBIM, MOCKOJBKY



o0benHsIeT B ce0e comepKaHue HECKOJIbKUX MAaTeMAaTUYECKUX AUCHUIUIMH, TaKUX KaK
anrebpa, TPUTOHOMETPUS, MAaTEMAaTUYECKUN aHAIN3, TEOPUs MHOXKECTB, MaTeMaTHUeCKast
joruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAAEBAaIOT BCE Oojee MIMPOKUM
MaTeMaTUYeCKUM  afnmapaTtoM, |y  HHUX  TOCIeoBaTelbHO  (GOpMHpYEeTCs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pPEalbHOW CHUTYyalluu,
OPUMEHATH 3HAHUA, TOJNYyYEHHBIE MpPH M3YYECHUH YYEOHOTrOo Kypca, IJs PpEeHICHHS
CaMOCTOSITEJIbHO  COPMYJIMPOBAaHHOM  MareMaTH4eCKOM  3ajadd, a  3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

CopepxarenpbHO-MeTOAMYECKass JUHUSA «Yucrna W BBIYUCICHUS»  3aBEepLIACT
dbopMHpOBaHNE HABBIKOB MCIIOIB30BAHUSA JEHCTBUTEIBHBIX YHCEI, KOTOpOE ObUIO HA4aTo
Ha ypOBHE OCHOBHOTO 001Iero odpa3zoBanus. Ha ypoBHe cpemHero oomero oopa3oBaHus
ocoboe BHUMaHHE yneiseTcss (HOPMHUPOBAHHIO HABBHIKOB PAllMOHANBHBIX BBIYHCICHUM,
BKJIFOYAIOININX B c€0sl MCIOJIb30BAaHUE PA3IMYHBIX (POpPM 3alucy 4ucia, yMEHHUE JeNaTh
MPUKUJIKY, BBITIOJHITH MPUOJIMKEHHBIC BHIYMCIICHUS], OLICHUBATh YMCJIOBBIC BBIPAXKEHUS,
paboTath ¢ MaTeMaTUYECKHMMH KOHCTAaHTAMH. 3HAKOMbIE OOYy4YaloIIMMCS MHOKECTBa
HATYpaJIbHBIX, MEJbIX, PANUOHAIBHBIX W JCUCTBUTEIBHBIX UYHCEN JOTOJHSIOTCS
MHO>KECTBOM KOMILJIEKCHBIX 4YHCeNl. B KaXIOM M3 3TUX MHOXECTB paccMaTpHUBAIOTCSA
CBOICTBEHHbIE €My clieUU(UUYECKUE 3aJaul U ONIEpallUU: JIEJICHUE HaLE0, ONIEpUPOBAaHUE
OCTaTKaMM Ha MHOXECTBE LEJbIX YHCEN, OCOObIe CBOWCTBA pPAalMOHAIBHBIX MU
UPpPALMOHAIBHBIX YHUCEN, apu(PMETHUYECKUE ONEpalMH, a TAKKE HW3BJICUEHUE KOPHS
HaTypaJbHOM  CTEIEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucend.  bmaromaps
NOCJIEZIOBATEIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3yEMbIX YHMCEN U 3HAKOMCTBY C
BO3MOXKHOCTSIMH HMX TPUMEHEHHS [JIs peIIeHUs pa3nyHbIX 3amad  (popmupyercs
IpeJCTaBICHUE O €AMHCTBE MAaTEeMAaTHKH KaK HayKd M €€ poJid B MOCTPOEHUH MOjeNei
peabHOr0 MUPa, IUPOKO UCTIOIB3YIOTCSE 0000IIEHNE U KOHKPETU3aIIUSl.

JIunus «YpaBHEHUS U HEPABEHCTBA» pEaIU3yeTCsl Ha MPOTSKEHUU BCErO 00yUYEHUs
Ha YpOBHE CpeIHero ooOiero oOpa3oBaHus, MOCKOIbKY B KaxaoM pasnene [IporpaMmel
OPEeIyCMOTPEHO peIlIeHWe COOTBETCTBYIONIMX 3ahad. B pesynbrare oOyuarouiuecs
OBJIQJICBAIOT PA3JIMYHBIMH METOJAAMH pEUICHUS pPalMOHAIBHBIX, HWPPAlMOHAIBHBIX,
MOKa3aTEeNbHBIX, JTOTAPU(PMHUUECKHX W TPUTOHOMETPHUECKUX ypaBHEHUH, HEPABEHCTB H
CHUCTEM, a TakXe 3aJay, cojepkamux napameTrpbl. [lomydyeHHblE yYMEHHS HIMPOKO
UCHOJIB3YIOTCSL IPU UCCIEN0BaHUU (YHKIUI C MOMOILIBIO MPOU3BOJHOM, MPU PELICHUU
NPUKIAAHBIX 33/lad M 3a/lad Ha HaxOXXJEHHWE HaWOOJIBIINX W HAWMEHBIIUX 3HAYEHUU
bynkuuu. JlaHHasi conep:kaTelbHasl JIMHUSA BKJIOYAeT B ceOsl Takke (OpMHUpPOBAHUE
YMEHHHA BBIMOJNHATH pacu€Tel 1Mo Qopmynam, mpeoOpa3oBaHUs pPalMOHAIBHBIX,
UPpALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BBIPAKCHUH,
COJIepIKalINX CTENEHU U JiorapudMel. braronaps n3ydeHuro airedpanyeckoro Marepuana
OPOUCXOANUT JalIbHEHIIee pPAa3BUTHE aJTOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIICHHUS
oOyuarommxcsi, GOPMUPYIOTCS HABBIKA JICIYKTHUBHBIX PACCYXKICHUM, padOThl C



CHUMBOJIbHBIMH (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BUJIE
paBEHCTB W HepaBeHCTB. Anredpa npeziaraetr 3pGeKTUBHbIE HHCTPYMEHTHI ISl PEILICHUS
NPaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJay, HalAJHO JEMOHCTPHUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAYKH.

CopepkarenpHo-MeToauueckas TMHus «DyHKIMU U rpaduKuy» TECHO MeperieTacTcs
C JpYrMMH JHUHUSIMH Y4Y€OHOro Kypca, IIOCKOJbKY B KAaKOM-TO CMBbICIE 3a4aéT
NOCJIEIOBATEIbHOCTh M3Y4YEHHUs Marepuana. M3ydeHue CTENeHHOW, I0Ka3aTelbHOM,
JorapuMUYECKOH W TPUTOHOMETPUYECKUX (DYHKIUNA, HUX CBOHUCTB U TpaduKoOB,
UCIOJIb30BaHUE (YHKIMM JJs1 pelieHusl 3ajad U3 APYruxX Yy4eOHbIX NpPEeIMETOB U
peanbHOM KU3HU TECHO CBSI3aHO KAK C MAaTEMAaTHUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMaHuE yAenseTrcsa (HOPMHUPOBAHHUIO
YMEHUS BBIpaXaTb (QOPMYyJIaMH 3aBUCUMOCTH MEXIy pPa3IuYHbIMA BEJIUYHHAMM,
UCCIIEIOBaTh IMOJyYeHHble (QYHKIUM, CTPOMTh UX TIpaduku. Marepuan 3Toi
COJICpXKATEJNIbHOM JIMHWM HAlEJIEH Ha pa3BUTHE YMEHUM M HABBIKOB, I103BOJIIOIIMX
BBIPQKATh 3aBHCHUMOCTH MEXIYy BEIMYMHAMU B pPa3IUYHOW (opMe: aHAIUTHUYECKOM,
rpaguueckoil u cioBecHo. Ero m3zyduenue cnocoOCTBYET pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AIMH, UCII0JIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHass JuHUA «Hagama maTemMaTH4ecKOro aHaiau3a»  IIO3BOJSET
CYLIECTBEHHO pAacIIUpUTh KpPyr KaK MaTeMaTH4YEeCKUX, TaK M IPUKIAJHBIX 3a]ad,
JOCTYITHBIX OOYYAIOIIMMCS, TaK KaK Yy HHX MOSIBJISIETCS BO3MOYKHOCTh CTPOUTH I'paduKku
CJIOKHBIX (PYHKUHUU, ONMPEAENATh UX HAauOOJBIINE U HAMMEHBIINE 3HAUYEHUS, BBIUUCIATH
wiomanu Guryp u o0bEMBI Tell, HAXOJIUTh CKOPOCTH M YCKOpEHHs IpoleccoB. [laHHas
coJiepKaTesbHAs JIMHKUSI OTKPBIBAET HOBBIE BO3MOXKHOCTH IOCTPOEHUS MAaT€MaTHYECKHX
MOJIEJIEN peabHbIX CUTYyAlUi, O3BOJISIET HAXOAUTh HAWTydlllee PEIIEHUE B IPUKIIAIHBIX,
B TOM 4YHCJIE€ COLUMAJbHO-DKOHOMHYECKHMX, 3a/ladyaX. 3HAaKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0 aHajdu3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTo, (QopMaibHO-
JOTMYECKOTO0 M KPEaTUBHOIO MBILIUICHUS, (OPMUPOBAHUIO YMEHHUI pacno3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTEMAaTHKHU B HayKe, TEXHUKE U UCKyccTBe. OOyyaronecs: y3HatoT
O BBIIAIOIIMXCS pe3ynbTaTax, MOJIYYEHHBIX B X0/1€ PA3BUTHSI MAaTEMAaTUKHU KaK HAyKHu, U 00
UX aBTOpax.

CopepxarenbHO-MeTOAMYECKass JIMHUA «MHOXECTBa M JIOTMKa» BKJIKOYAET B ceOs
DJIEMEHTBI TEOPUM MHOYKECTB W MATEMaTUYECKON JIOTMKU. TeopeTMKO-MHOKECTBEHHBIE
IPEACTABICHNUS] NPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA M IPEAJIararor
HauOoJiee YHUBEPCAIBbHBIM S3BIK, OOBEAMHSAIONIMNA BCE pa3Aeiibl MaTeMaTHKU H &
PUIOKEHUH, OHU CBSI3bIBAIOT Pa3Hble MATEMATUUECKHUE TUCHUIUTMHBI U UX MIPUIIOKEHUS B
enuHoe 1enoe. I[loaTromMy BakHO JaTh BO3MOXKHOCTH OOydYaromieMmycsi IOHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN A3bIK COBPEMEHHON MAaTEMAaTHKHM M HMCIOJIb30BaTh €ro IS
BBIPAKEHHSI CBOMX MBICIIEH. JIpyrMM Ba)KHBIM IIPU3HAKOM MAaTEMATUKH KaK HAyKH CIEAyeT
MpU3HATh CBOWCTBEHHYIO €Ml CTpPOrocTh OOOCHOBAaHUM W Cl€OBaHUE OMNpPeACIEHHBIM



NpaBWJIaM ITOCTPOCHHSI JOKa3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTHYECKOU
JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTHYCCKOTO MBIIIICHUST 00yUJaIONIUXCS, TTO3BOJIICT UM
CTPOUTH CBOHM PACCYXKJCHHS Ha OCHOBE JIOTHYCCKHX IpaBWI, (DOPMHPYET HaBBIKH
KPUTHYECKOT'O MBIIIICHHUS.

B yueOHOM Kypce «AireOpa M Hayalla MaTeMaTHYCCKOTO aHA/IM3a» MPUCYTCTBYIOT
OCHOBBI MaTEMAaTHYECKOTO MOJICITHPOBAHMS, KOTOPbIE TPHU3BaHBI CIIOCOOCTBOBATH
(OpMUPOBAHHIO HABBIKOB ITOCTPOCHHSI MOJICIICH PEaTbHBIX CUTYAIlN, UCCIICOBAHHS ITHUX
MOJIEJICH ¢ MOMOIIBIO amapara aareOpsl ¥ MaTEMaTHYECKOI'0 aHajln3a, HHTEPIpPETaI[H
HOJyYEHHBIX Pe3yabTaTOB. Takue 3a1aHus BIUICTCHBI B KKIBIH U3 pa3/IeiioB IPOrPaMMEI,
IIOCKOJIbKY BeCh MaTepHall y4eOHOro Kypca IIHPOKO HCIOJIb3YETCS IS PEIICHHS
NPHUKIATHBIX 3a71ad. [Ipy pemeHur peajbHBIX NPAKTHUYSCKHUX 337a4  00ydJaromuecs
pa3BHUBAIOT HAOJIIOIATEIIBHOCTh, YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCTIOJIb30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh MpodieMy. [lesTeNbHOCTh 0
(OpPMUPOBAHNIO HABBIKOB PEUICHUS MPHUKIATHBIX 3a/ad OpPraHM3yeTCs B IIPOIECcCe
U3YYCHHUS BCEX TeM y4eOHOro Kypca «AyreOpa U Hadajga MaTeMaTHYECKOTO aHATH3ay.

Ha wusydenme ydeOHOro Kypca «AireOpa M Hadajga MaTeMaTHYCCKOTO aHaJIM3a»
oTBoauTcs 272 4daca: B 10 xmacce — 136 yacoB (4 yaca B Heaemo), B 11 kmacce — 136
qacoB (4 4aca B HEJIEJIO).



COAEPXKXAHUE OBYUYEHUA
10 KITIACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. IIpuMmeHeHue npoOeil U MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BBIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIOBBIX BEIPAKEHUN, COASPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pEIICHHSI

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OTIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusg, crnocoOsl 3afanus (yHKIUU. B3aumHO o00paTHBIE (QYyHKIHU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas (QyHKIMS ¢ HATypaJdbHBIM U LIENbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUMNA 151 peLICHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHUs IOCJEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAOIIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHble GyHKIIMM W WX CBOWCTBA. TOuYkw paspbiBa. ACHUMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurma EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuyHbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMA YUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIIET'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7ay, PEUICHUH, pacCy AeHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIaccu]uKaiuu,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIMA
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOAAIMHK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (popMHpOBaTh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTAMM, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IMpOLlEcCa, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (popme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUYHUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBl» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy oOydyenuss B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBIYMUCIICHUS, TIPAaBUJIa OKPYTIICHUS, TPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJI30BaTh CBOICTBA ONpeaeiauTess 2 X 2 Jyuisl BBIYMCICHUS €ro 3HAYeHUs,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBINA PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB QPyHKIINI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKLHU, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHW Kak (yHKUHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJB30BaTh Tpaduku GYHKUUNA IS UCCIECNOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBATH TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbLCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIN3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

cBOOOMIHO OMEpUpOBaTh TMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOIHATH apu(METHIECKUE ONepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppaluOHaJIbHbIE, II0Ka3aTebHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIUU JI1 MOJEIMPOBAHUS W HUCCIEIOBAHUS PealIbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOU3BOAHYIO Uil HAXOXICHUS HAWIY4YLIEr0 pEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpa3HBIC HIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOK€ECTBO IEHCTBUTEIBHBIX YHUCEIL.
MHuorousieHbsl. PanimoHaabHbIC YpaBHESHUS U https://m.edso0.ru/
1 -rat pr 24 1 https://resh.edu.ru/
HepaBeHCTBa. CUCTEMBI IMHEUHBIX httos-//uchi ru/
ps: )
YpaBHEHUU
Oynknuu 1 rpaduku. CrerneHHas QyHKIUS ¢ hittps://m.edso0.ru/
2 yH P ' i 12 1 https://resh.edu.ru/
LIEIBIM [TOKa3aTeleM hitos://uchi ru/
Apudmernueckuit KopeHb N-0ii crenenu https://m.eds00.ru/
3 p p ' 15 1 https://resh.edu.ru/
WppatmonansHble ypaBHEHUS httos-//uchi ru/
ps: )
[TokazarenpHas pynkums. [lokazarensHbie https://m.edso0.ru/
4 yH ) 10 1 https://resh.edu.ru/
YpaBHCHUA https://uchi.ru/
https://m.edsoo.ru/
5 ﬁorap HOMmIriecKas GyHKIMA, 18 1 https://resh.edu.ru/
orapugmMuuecKre ypaBHEHUS httos-//uchi.ru/
TpuronoMerpriuecKue BeIpaKEHUS U https://m.edso0.ru/
6 P p p 22 1 https://resh.edu.ru/
YpaBHCHHA https://uchi.ru/
https://m.edsoo.ru/
7 ITocnenoBarenbHOCTH U IPOTPECCUU 10 1 https://resh.edu.ru/
https://uchi.ru/
8 HenpepsiBabie hyukmuu. [IponsBoanas 20 1 https://m.edsoo.ru/



https://m.edsoo.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/

https://resh.edu.ru/
https://uchi.ru/

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

https://m.edsoo.ru/

. 5 2 https://resh.edu.ru/
Hatin https://uchi.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://uchi.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcbl

https://m.edsoo.ru/
22 1 https://resh.edu.ru/

https://uchi.ru/

HccnenoBanue QyHKIMI ¢ TOMOIIBIO
MPOU3BOIHOMN

https://m.edsoo0.ru/
2 [lepBooOpasHas u uHTErpa 12 1 https://resh.edu.ru/

https://uchi.ru/

https://m.edsoo.ru/

I'paduxu TPUrOHOMETPHUECKUX (HYHKIIHH.

3 14 1 https://resh.edu.ru/
TpuroHomeTprudecKkue HEpaBEHCTBA httos-//uchi.ru/
HppaunoHanbHble, TOKa3aTEIbHbIE U https://m.edsoo. M/

4 ’ 24 1 https://resh.edu.ru/
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ps: .
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6 HarypanbHble u niensie yucna 10 1 https://resh.edu.ru/
https://uchi.ru/
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7 MOKA3aTeNbHbBIX U JOTapru()MUIECKUAX 12 1 https://resh.edu.ru/
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https://uchi.ru/
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