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MNOACHUTEJIBHASA 3AIIMCKA

VYuebHbI Kypc «Anrebpa W Hadajga MaTeMaTHYECKOrO aHaNW3a» SBIETCS ONHUM M3 Hauboiee
3HaYMMBIX B IpPOrpaMMe CpemHero oomero oOpa3oBaHUs, MOCKOJBKY, C OXHOH CTOPOHBI, OH OOECIICUYUBACT
HMHCTPYMCHTAIIBHYIO 0a3y U1 M3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI, GopMupyer
JIOTHYECKOE W a0CTPaKTHOE MBIIUICHHE O0YJAIONIIXCS HAa YPOBHE, HEOOXOIUMOM ISl OCBOCHUS HH( OPMAaTHKH,
00IIIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH M JIpPYrHMX IUCHUIUIMH. B pamkax naHHOro ydeOHOro Kypca
oOyyaromyecs OBJIAJACBAIOT YHHBEPCAIBHBIM SI3IKOM COBPEMEHHOH HayKH, KoTopas (OpMYJIHPYET CBOH
JIOCTHKEHHS B MaTeMaTHYECKOH (opme.

VYueOHbIil Kypc anreOpsl M Hayajd MaTeMaTHYeCKOTo aHajiu3a 3aKiIajbIBaeT OCHOBY JISl YCIICIIHOTO
OBJIaJICHUS] 3aKOHAMH (PU3MKH, XUMHH, OMOJIOTUY, TTIOHUMAHUSI OCHOBHBIX TEHICHLMH Pa3BUTUS 3KOHOMHKH U
OOIECTBEHHOW JKWU3HH, MO3BOJSIET OPHEHTUPOBATHCI B COBPEMEHHBIX LHM(POBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCIOJIB30BATh MX Ul JajJbHEHIero oOpa3oBaHus M B NOBCEAHEBHOM XU3HU. B To ke
BpeMs OBJIQJICHUEC aOCTPaKTHBIMH M JIOTHYECKH CTPOTUMH KOHCTPYKLHMSAMH aireOpsl U MaTeMaTHYeCKOTO
aHAJIN3a Pa3BUBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTbD, JOKAa3bIBATh YTBEPIK ICHU
C TOMOIIbI0O HMHAYKIMH M pAcCyXIaTh ACAYKTUBHO, HCIIONB30BaTh OOOOIICHHE W KOHKPETH3ALUIO,
abCTparupoBaHue U aHAJIOTHIO, GOPMHUPYET KPEaTHBHOE U KPUTHYECKOES MBIIIUICHHUE.

B xone m3ydeHus ydeGHOro kypca «AnreOpa W Hayalla MaTeMaTHYECKOTO aHANW3a» O0ydaroluecs
IMOoJIy4aroT HOBBIM OIIBIT peuiCHUs TPUKIAAHBIX 3aJda4, CaMOCTOATCIIBHOTO IIOCTPOCHHUSA MATEMATHYCCKUX
MOJENCH pealbHbIX CHUTyalMil, WHTEPIPETALMA IIOJIYYECHHBIX PELICHUH, 3HAKOMATCS C IIpUMEpaMu
MAaTCMaTUYCCKUX 3aKOHOMepHOCTeﬁ B NpUpPOJAC, HAYKC U HCKYCCTBC, C BbIAAOMIMUMHUCA MATCMaTUYCCKUMU
OTKPBITUAMU U UX aBTOPaAMHU.

YueOHbIH Kypc 00JiaZiaeT 3HAYMTEIBHBIM BOCIHMTATCILHBIM MMOTCHIHAIOM, KOTOPBIA pealu3yeTcss Kak
Yyepe3 ydeOHBIH MaTepuaj, CHOCOOCTBYIOIIMI (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PCHHUS, TaK M depes
crienpuKy  y4eOHOH  JeSATENBHOCTH, TpeOYIOIeH  MPOJOJDKUTENbHONH — KOHIEHTpAalUW  BHUMAaHHSA,
CaMOCTOSTETIBHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 32 MOJyYECHHBIN pe3ybTar.

B ocHoBe MeTOMKH 00y4YeHHS anredpe U HayaaaM MaTeMaTHYSCKOTO aHaIn3a JICKUT ACSTEIbHOCTHBIN
NPUHIHI 00Y4CHHUSL.

B cTpykType yuebHOro Kypca «Anredpa U Hayana MaTeMaTHYECKOTO aHAI3ay» BHIIEICHBI CICAYIONINE
COJIepKaTeNbHO-METOIMYeCKUe JIMHUK: «Yucna M BbIUUCHCHUS Y, «DyHKIMH U rpadukm», «YpaBHEHHS H
HepaBeHCTBay, «Havana MaTemMaTHyeckoro aHanusay, «MHOXKeCTBa U JOTHKa». Bce 0OCHOBHBIE COepIKaTeIbHO-
METOJAMYCCKHE JIMHUM HW3y4aroTCsS Ha TMPOTSIKCHUU JBYX JeT OOydeHHs Ha YPOBHE CpEAHEro oOIero
o0pa3oBaHUsl, €CTECTBEHHO JOTOJHAS JPYT JApyra W MOCTENEHHO HACHIIIAsICh HOBBIMH TEMaMH M pa3jesiaMu.
JlanHblil y4eOHbIH Kypc SIBISIETCS MHTErPATHBHBIM, TOCKOJIBKY O0O0BeAMHSET B ceOe colepikaHue HECKOJIBKUX
MATEMATUYCCKUX AUCHMUIIJIMH, TaKUX KakK anre6pa, TPUTOHOMETPUA, MaTeMaTUYeCKUI aHalin3, TCOpUa
MHOXXECTB, MaTeMaTH4ecKkas JIormka W npyrue. [lo Mepe Toro kak oOydvaromuecs OBJaaeBalOT BcE€ Ooiee
IIMPOKUM MaTEeMaTHYSCKHM aIlliapaToM, Y HHUX MOCJIEIOBATENbHO (GOPMHPYETCS U COBEPLICHCTBYETCS YMCHHUE
CTPOUTh MATEMAaTHYECKYH0 MOJENb pPeajbHON CHTyalWH, NPUMEHSATH 3HAHUS, IMOJYy4YCHHbIC NPU H3YYCHUH
y4eOHOr0 Kypca, Ul PELIeHHS CaMOCTOATEIBHO CHOPMYJIMPOBAHHOW MaTeMaTHYeCKOW 3aladM, a 3aTeM
UHTEPIPETHPOBATH CBOH OTBET.

CozepxaTenpHO-MeToqu4YecKas JIMHUS «Yuciaa ¥ BBIYUCICHHS 3aBepliacT (pOpMHUPOBaHHE HABHIKOB
UCIIOJIb30BaHUS JEHCTBUTEIILHBIX YHCEN, KOTOpOoe ObUIO HaYaTO Ha YPOBHE OCHOBHOrO o0ero oopasoBanus. Ha
YpOBHE cpenHero obrmero obpasoBanus ocoboe BHUMaHUE yaenseTcss (OPMUPOBAHUIO HABBIKOB PAllMOHATBHBIX
BBIYUCIICHHH, BKIIFOYAIOIINX B ce0s MCIIONBb30BAaHIE PA3IMYHBIX ()OPM 3aIHCH YHCIIA, YMEHHE JeNIaTh MPUKU/IKY,
BBIIIOJIHATH HpI/I6III/I)KéHHI)Ie BBIYMCJICHUA, OLICHUBATH YHCJIOBBLIC BBIPAXKCHUA, pa6OTaTI) C MaTCeMaTHYCCKUMU
KOHCTaHTaMU. 3HAKOMBIE O6y‘la}0HH/IMCﬂ MHOXECTBA HATYPaJIbHBIX, IECIIbIX, PAIlHOHAIbHBIX U }IeﬁCTBHTeJ’IBHBIX
YHCeJ JIOTIONHSAIOTCS MHO)KECTBOM KOMIUIEKCHBIX YHCEI. B KaXIOM M3 3THX MHOXXECTB PaccMaTpPHBAIOTCS
CBOHCTBEHHBIE €My CreUu(HUYecKne 3aJaud M ONepanuu: JeJICHHE Halello, ONEpUPOBAaHUE OCTATKaMH Ha
MHOXXECTBE IIEJIbIX YHCEJ, 0COOble CBOWCTBA DAIMOHAIBHBIX W HPPALMOHAIBHBIX YHCEN, apu(pMeTHYecKue
orepalyy, a TakXKe M3BJICUCHHE KOPHS HATYpaJbHON CTENeHH Ha MHOXKECTBE KOMIUIEKCHBIX uHcell. biaromaps
MOCJIC/IOBATENIbHOMY ~PACIIMPEHHIO Kpyra HCIOJIb3YeMbIX YHCEN M 3HAKOMCTBY C BO3MOXKHOCTSMH HX
NPUMEHEHUS TS PELIeHUs] pa3JInuHbIX 33a7ad (OpPMHUpYETCS MPEACTaBICHUE O €IUHCTBE MATEMAaTUKH KaK HayKH
U e€ oM B IOCTPOCHUH MOJeJIel pealbHOI0 MUPa, IHUPOKO HCIIOIB3YIOTCS 0000IIeHNE U KOHKPETH3alusl.

Jluans «YpaBHEHHWS W HEPABEHCTBA» pealn3yeTcs Ha MPOTSHKCHWM BCEro OOYYEHHS Ha YpOBHE
cpenHero oémero o0pa3oBaHMs, IIOCKOJIBKY B KaXIOM paszene IIporpaMMbl IperycCMOTPEHO peIleHUe
COOTBETCTBYIOIIMX 3afady. B pesynpraTe oOyuaromuecs OBNAJCBAIOT PAa3IMYHBIMM METOJAMH pEIICeHHS
PAlLlMOHANILHBIX, WPPALMOHANBHBIX, MOKAa3aTeNbHBIX, JOTapHOMUIECKHX M TPUTOHOMETPHYECKHX YPaBHEHHMH,
HEPaBeHCTB M CUCTEM, a TaKXKe 3a1ad, COAEpKaIUX IapameTpsl. [loydeHHbIe YMEHUS IHUPOKO UCIIONB3YIOTCS
NpU UCCIEIOBaHUM (YHKIHMH C MOMOLIbIO IPOW3BOJHOM, NP PELICHHWH NPHUKIAIHBIX 3a4ad W 3ahady Ha
Hax0XJICHWEe HanOOJIPIINX M HAaUMEHBIIMX 3HaueHWH (yHKUuH. JlaHHAs conepiKaTesibHas JIMHUS BKIIIOYAET B
ce0s1 Tarke (GopMHUpOBaHME YMEHHWH BBINOJHATH pacuy€Tsl 1Mo (opmyiaM, NpeoOpa3oBaHUs PalMOHAJIbHBIX,
UPPALMOHAJBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHUH, a TaKKe BBIPAKCHUH, COAEpKALIMX CTEHNCHH |
norapu¢mbel. bnaromaps u3ydeHuro anreOpaMueckoro Martepuana HpPOUCXOMUT JajibHelllee pa3BUTHE



ITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHHST OOydJarommxcs, (OPMHPYIOTCS HaBBIKHM JEAYKTHBHBIX
paccyxaeHui, paboTbl ¢ CHMBOJIBHBIMU (JOPMaMH, NPEACTABICHHSI 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHIE
paBEeHCTB M HepaBeHCTB. AnreOpa mpeanaraeT 3(GQeKTUBHBIE MHCTPYMEHTHI ISl PEIICHHUS NPAKTHUECKUX H
€CTECTBEHHO-HAYYHBIX 337134, HArJISAHO AEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKH.

ConepxaTenpHO-MeTOIMUEeCKasd JTHHUS «DYyHKIMHM W TpaQuKM» TECHO IEPEIUIETaeTCs C JIPYTUMHA
JVHUSIMA y9e0HOTO Kypca, MTOCKOJIBKY B KAaKOM-TO CMBICIIE 3aJaéT MOCIEI0BATENbHOCTh N3YyUCHUSI MaTepHana.
W3yuyeHne creneHHOM, MoKa3aTeIbHOW, JIOTapu(PMUUECKONH M TPUTOHOMETPUUYECKUX (QYHKIMH, X CBOWCTB H
rpadMKoB, UCTIOJIb30BaHNE (DYHKUUHA JUIS peIleHHs 33/1a4 U3 APYTHX YUeOHBIX MPEAMETOB M PeajbHON KU3HU
TECHO CBSI3aHO KaK C MaTeMaTH4YeCKUM aHAJIU30M, TaK M C pEIIeHHEeM ypaBHEHMH U HepaBeHCTB. IIpu sTom
OosiblIOe BHMMaHue ynenseTcs (OPMHUPOBAaHHIO YMEHHS BbIpaXaTb (OPMYJIaMH 3aBHCUMOCTH MEXKIY
pa3NMYHBIMKM BEIWYMHAMH, MCCJIEAOBATh MONYyYeHHBbIE (YHKIUH, CTPOUTh HMX rpaduku. Marepuan 3Toi
COJIepXKATENbHOM JIMHUM HAlleJIeH Ha pa3BUTHE YMEHUI M HABBIKOB, MO3BOJIIOIIUX BBIPAXKATh 3aBHUCUMOCTH
MEXIy BEIMYMHAMH B pa3inyHOi (opme: aHanmuTHUeCKoi, rpaduueckoii m cinoBecHol. Ero m3ydenue
CHOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHI0 W KOHKPETH3AIlHH,
UCTIOJIb30BaHUIO AHAJIOTHI.

ConepxxatenpHas auHUsS «Hadama MaTeMaTHdecKoro aHaiM3a» MO3BOJISIET CYIIECTBEHHO PACIIMPHUTH
KpYT Kak MaTeMaTHYECKHX, TaK W NPHUKJIAJAHBIX 337ad, JOCTYIHBIX 00yJalOMIMMCs, TaK KaK y HUX HOSBIAETCS
BO3MOXKHOCTb CTPOHTH T'Pa)uKH CIOKHBIX (PYHKIMH, OmpenensiTs WX HanOONbIINE M HaWMCEHBINNE 3HAYCHUS,
BBIUUCIIATh IUIOMAAN GUTYp B OO0BEMBI Tel, HAXOAUTh CKOPOCTH M YCKOpEHHsS mpoieccoB. JlaHHas
coaeprKaTeibHass JMHUA OTKPBLIBACT HOBBIC BO3MOKHOCTU IMOCTPOCHUA MATCMATUYCCKHUX Moz[eneﬁ pCaIbHBIX
chyauHﬁ, TO3BOJIACT HAXOAUTh HAWMJTYUIICC PCHICHUC B MMPUKIIAAHBIX, B TOM YUCJIC COLIMAJIBHO-O9KOHOMUYECCKUX,
3ajJayax. 3HaKOMCTBO C OCHOBAMH MaTeMaTHYECKOTO aHaln3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(hOpMabHO-JIOTMYECKOTO M KPEaTWBHOTO MBIIUICHHS, (OPMHPOBAHHMIO YMEHHH pacrio3HaBaTh IMPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydaromuecs y3HAIOT O BBINAIOIIMXCS PE3ysbTaTax,
MOJYYCHHBIX B XOJIE PA3BUTHI MaTEMAaTHKH KaK HAYKH, 1 00 UX aBTOpax.

ConepxkaTenpbHO-MeTOIMUeCKas THHUS «MHOXKECTBa M JIOTHKa» BKIIOYAET B CEOSl 3JIEMEHTHI TEOPHH
MHO)XECTB M MaTeMaTH4eCKOH JOTHUKH. TeOpeTHKO-MHOKECTBCHHBIE MPEACTABICHUS POHU3BIBAIOT BECh KYypC
IIKOJIbHOM MAaTeMaTHKH W MpeiiaraloT HauOojiee YHUBEPCAIbHBIA S3bIK, OOBEAMHSIONIMH BCE pa3/elbl
MaTeMaTHKH ¥ €€ MPUIOKCHNH, OHM CBS3BIBAIOT Pa3HbIC MaTeMAaTHYECKHE AMCIMIUIMHBI M UX TPHIIOKEHHS B
eauHoe 1ernoe. IloaToMy BakHO JaTh BO3MOXKHOCTh OOYyYaroIEMyCsl NMOHHMAaTh TEOPETHKO-MHOKECTBEHHBIN
SA3BIK COBpeMeHHOﬁ MAaTE€MAaTUKU MW HCIIOJB30BaTh €TI0 MJIsI BBIPAXKCHUA CBOUX MBICTICH. prFI/IM Ba>XXHBIM
MPU3HAKOM MaTeMaTHKH KaK HayKH cJelyeT IIpU3HaTh CBOWCTBEHHYIO €H CTpOroctb OOOCHOBaHMH U
CIIeZIOBAaHHE  OMNpPENCNEHHBIM TpaBUJaM IOCTPOCHUS  JIOKAa3aTeIbCTB. 3HAKOMCTBO C  DJIEMEHTAMHU
MaTeMaTHYCCKOM JIOTHKH CHOCO6CTBy6T Pa3BUTHUIO JIOTUYCCKOTO MbBIINIJICHUA O6yanOHlI/IXCH, IO3BOJISICT UM
CTPOWTH CBOM PACCYKJICHHS HAa OCHOBE JIOTHUECKUX MPaBUII, HOPMUPYET HABBIKA KPUTHYECKOTO MBIILICHUS.

B yuebHOM Kypce «Anrebpa W Hadaja MaTeMaTHYEeCKOTO AaHaJIN3a» IIPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJEINPOBAHMS, KOTOPBIE IIPH3BAHBI CIIOCOOCTBOBATH (DOPMHUPOBAHHIO HABBIKOB ITOCTPOCHHS
MoJiellel peanbHBIX CHUTyallMid, WCCIECJOBAaHHS O3THUX MOJEJICH C TOMOIIBIO armapara anreOpel |
MaTeMaTHYECKOTO aHaJIN3a, HHTEPIIPETAllNH TTOJyYeHHBIX Pe3yIbTaToB. Takue 3a1aHus BIUIETCHBI B KaXKAbIA 13
pasziesioB IPOrpaMMBbl, MOCKOJBKY BECh MarepHall y4eOHOTro Kypca IIMPOKO HCIOIB3YeTCS [UIS PELICHUS
NPUKJIAAHBIX  3amad. [Ipm  pemeHnu peanbHBIX NPAaKTHYECKMX —337ad  oOydaromimecs pa3BUBAIOT
HaOJI0ATeIbHOCT, yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparMpoBaThCs, HCIOJIb30BaTh aHAJIOTHIO,
0000111aTh U KOHKPETU3UPOBATh NpobIeMy. JlesTensHOCTh M0 (OPMHUPOBAHUIO HABBIKOB PEIICHHS HMPUKIATHBIX
3a/1a4 OpraHU3yeTCs B MPOIlEcce M3YYECHHS BCEX TeM ydeOHOro Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHAIN3a.

Ha uzydenue yaebHOTO Kypca «Anredpa u Hadajia MaTeMaTHIEeCKOTO aHan3a» OTBOAMTCS 272 Jaca: B
10 xiracce — 136 gacoB (4 daca B Henenw), B 11 kmacce — 136 yacoB (4 yaca B HEJEIO).

COJEPKAHHUE OBYYEHUSA

10 KJJACC
Yucya 1 BLIYMCIEHHAS

Pammonanerpie  uyncma.  OOBIKHOBEHHBIE W JCCATUYHBIC JAPOOH, MPOICHTH, OECKOHCUHBIC
nepuoauueckue npodu. [IpumeneHue ApoOei U MPOICHTOB IS PEHICHUS MPHUKIAIHBIX 33434 U3 Pa3TUYHBIX
oTpacieil 3HaHUH U peaNbHON XKU3HU.

JeiicTBUTenbHBIC 4Kcia. PalMoHaNbHBICE U HPPAlMOHANIBHBIC YUCHIA. APUPMETHYCCKHUE ONCPALUH C
JIEHCTBUTENLHBIMY YUCIaMHA. MOIYJIb NEHCTBUTEIHLHOTO YHCIA U €ro cBoicTBa. [IpuOImKEHHbIC BBIYUCIICHUS,
MpaBUJIa OKPYTJICHUS, MPUKHUIKA U OLIEHKA PEe3yJIbTaTa BHIYUCICHUH.

CreneHb ¢ menbIM TokazaTeneM. buHom HeioroHa. Vcmonp3oBanuwe mnoaxopsmeld (Gopmbl 3amuicu
JIEACTBUTENLHBIX YHCEI IJISl PEIICHIS MPAKTHISCKUX 3a/1ad W MPEICTABICHUS TaHHBIX.



ApudMeTHIeCKii KOpEeHbh HATYPaTbHOW CTETICHH U €T0 CBOMCTBA.

CremneHp ¢ pannOHAIBHBIM IIOKA3aTENEM H €€ CBOHCTBA, CTECTICHD C ICHCTBUTEILHBIM [TOKA3aTEIEM.

Jlorapudwm uncna. CoiictBa norapudma. JlecsITHIHBIE U HATYpalbHBIE JIOTAPHU(MBL

CuHyc, KOCHHYC, TQHTCHC, KOTAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC W apKTaHTCHC
YHUCIIOBOTO apTyMEHTA.

YpaBHeHus1 U HepaBeHCTBA

ToxnaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHIbHBIC
ypaBHEHHMS U yYpaBHEHUs-cleacTBUs. HepaBeHCTBO, pellieHre HepaBeHCTRa.

OCHOBHBIE METO/BI PELICHUs LENbIX U JPOOHO-PAllMOHABHBIX YPAaBHEHUH U HEPaBEHCTB. MHOTOYJICHBI
OT OJHOHU IMEpeMEHHOM. JleleHHe MHOrodjacHa Ha MHOIOYIEH ¢ ocraTkoM. Teopema beszy. MHorounens ¢
nenbiMu kodddunuenramu. Teopema Buera. [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, COIEPKAIINX CTEIIEHH U
KOpHHU.

Wppannonansabeie ypaBHeHNS. OCHOBHBIE METOIBI PELICHUS HPPALMOHAIBHBIX YPaBHEHHUMH.

INoxazarenpHbIe ypaBHEHNS. OCHOBHBIE METOIBI PELICHUS [T0KAa3aTEIbHBIX YPaBHEHHH.

[Ipeobpa3oBaHne BEIpaXCHUH, COAEPIKAIINX JIOTaPH(DMEL.

Jlorapudmudeckne ypaBHeHH. OCHOBHBIE METO/IbI PEIICHHS JIOTAPH(PMUUECKUX YPaBHEHHUH.

OcHOBHBIE TpUrOHOMeTpHUYeckne (opmynsl. [IpeodpazoBaHNe TPUTOHOMETPHUUYECKHX BBIpAXXCHHH. PemieHue
TPUTOHOMETPUYECKHX YPAaBHEHHH.

Pemenne cucreM NTUHEHHBIX ypaBHEHHH. MatTpulla CHCTeMbl JHHEWHBIX ypaBHeHMH. OmnpenenuTenb
MAaTpHIIBI 2X2, €r0 TeOMETPUUYECKUI CMBICI U CBOMCTBA, BEIUMCICHHUE €r0 3HAUEHUs, TPUMEHEHHE OTIPe IeIINTeNs
JUIA pelIeHUs CHCTEMBI JMHEHHBIX ypaBHEHUH. PemeHne MpUKIaaHBIX 33/1ad ¢ MOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHeHHH. McciieqoBanye NOCTPOCHHON MOJEINHN € TIOMOIIBIO MaTPUL] U OIPEAECIUTEICH.

IlocTpoeHre MaTeMaTHUYECKUX MOJEICH PEalbHOM CUTyallUd C IIOMOIIBI0 YPAaBHEHUN M HEPABEHCTB.
[IprmeHeHne ypaBHEHNH W HEPaBEHCTB K PEICHMIO MATEMATHUYECKHX 3aJad W 3a7ad M3 paslNdHbIX oOiMacTei
HayKH U pealbHOM JKU3HU.

®Oyaxkuun u rpapuxu DyHKOus, crnocoObl 3amaHus QyHKunu. B3ammHO oOpaTHBIE (QYHKIWH.
Komnozumus gyskimii. ['paduk GyHKIHHA. DneMeHTapHbIe Tpeodpa3oBaHus rpaduKoB QyHKITHI.

OOnacTp ompexeneHUss W MHOXECTBO 3HaueHMH ¢yHkouu. Hymm ¢ysxmmun.  IIpomexytkn
3HaKonocTostHcTBa. UéTHele M HeuéTHhle QyHKIMU. [lepmoamdeckue (yHKnuu. IIpoMeXyTKH MOHOTOHHOCTH
¢ynkuuu. MakcumMymbl ¥ MHUHUMYMbI (yHKnuu. HauOonbliee ¥ HauMeHbllee 3HauYeHHS (QYHKIMMA Ha
MIPOMEXKYTKE.

JluneiiHas, kBagpaTHYHAs U APOOHO-IHMHEHHasE QYHKIMU. DIIEMEHTApHOE MCCIIEIOBaHHE U MOCTPOCHHE
uX rpapmKoB.

Crenennas pyHKIUS ¢ HATYpaJbHBIM M LEJbIM MOKa3zaTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk
KOPHS N-0i CTEeNeH! KaK QYHKIIMKM 0OpaTHOH CTENEHH C HaTypalbHBIM ITOKa3aTelIeM.

[okazarenpHast n norapupmuyeckas (GyHKINH, MX CBOWCTBa M rpaduku. lMcnomb3oBaHue rpadukoB
(hyHKIMN 7S pelIeHNs YpaBHSHHA.

TpuroHoMmeTrpudeckass OKPY>KHOCTb, OINpEIEICHHE TPUTOHOMETPHYECKHX (YHKIMH  YHCIOBOTO
apryMeHTa.

@OyHKIMOHAIBHBIE 3aBUCHMOCTH B peajlbHBIX Mpolleccax u sBleHusX. [ padukn peaabHBIX 3aBUCHMOCTEH.

Hauana maremaTu4yeckoro anaausa

ITocnenoBarenbHOCTH, CHOCOOBI 3afaHUS IIOCIEAOBATEIbHOCTEH. MeToa MaTeMaTHUeCKOM WHIIYKITHH.
MOHOTOHHBIE M OTpaHHYCHHBIE TTOCIIEA0BATEIFHOCTH. VICTOPHS BOSHUKHOBEHNSI MaTEMAaTHIECKOTO aHalu3a Kak
aHanm3a OECKOHEYHO MaJIbIX.

Apudmernueckass u TreoMeTpudeckas Tporpeccud. beckoHedyHO yObBIBaioImas TreoMeTpHudecKas
nporpeccusi. CyMMa 0€CKOHEYHO YOBIBAIOIIEH TeOMeTpUUECKOl mporpeccru. JIMHEHHBIN 1 SKCIIOHEHITUATbHBII
poct. Yucno e. ®opMyna CIOXKHBIX NMPOLUEHTOB. VCMOAb30BaHUE MPOrpecCUu JUIsl PEUIeHUs PEalIbHBIX 3ajad
MPUKIIAJHOTO XapaKTepa.

HenpepsiBHble QyHKIMM ¥ UX cBoWcTBa. ToukM paspbiBa. AcuMNTOTH rpaduxoB ¢yHKIMHA. CBOWCTBA
(yHKIMI HeNpephIBHBIX Ha OTpe3ke. MeToJ MHTEepBaJOB JUIs pELIeHUs HepaBeHCTB. [IpuMeHeHHe CBOWCTB
HeNpephIBHBIX (QYHKIMI IS pereHus 3a1ad.

IlepBas m Bropas mpousBojHble (QYyHKIMU. OmpeneleHHe, TeOMETPHUYECKUH W (PU3NYECKHH CMBICT
MIPOM3BOJHON. YpaBHEHUE KacaTeNbHON K TpaduKy (QyHKITHH.

IIpon3BoaHsIe aneMeHTapHBIX QyHKIWHA. [Tpon3BOIHAS CYMMBI, IPOM3BEICHNS, YACTHOTO M KOMITO3UIIIH
(hyHKIHH.

MHokecTBa U JIOTHKA

MHOXecTBO, ONepanuu HajJ MHOXECTBaMH M WX cBoiicTBa. Jlmarpammel Diiniepa—Benna. [Ipumenenue
TEOPETHKO-MHOKECTBEHHOTO alapaTa JJjisl ONIMCAHMS PEATbHBIX ITPOLECCOB U SBJICHUH, IIPU PELICHUH 33134 U3
JPYTUX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYeCKOro OOBEKTa, CJIEICTBUE, J0Ka3aTelIbCTBO,
PaBHOCHJIbHBIE YPABHEHUSL.



11 KJIIACC
Yucaa v BbIYMCTICHUS

Harypansapie n nensle gucna. [IpuMeHeHre TPU3HAKOB ASTUMOCTH IENBIX YHCesl, HanOONBIINI OO
nenutens (manee — HOJI) m mammenspmee obmee kpatHoe (manee — HOK), octaTkoB 1O MO0, anropuTMa
EBxnupa Ui penieHus 3a1a4 B LENbIX YACHIAX.

KommiekcHble uncna. Anredpandeckasi 1 TPUrOHOMETpUYecKast ()OPMBI 3aIlIMCH KOMIUIEKCHOTO 4YHCIIa.
Apudmernueckue onepanuy ¢ KOMIUDIEKCHBIMH YHciiaMi. M300pakeHre KOMIUIEKCHBIX YUCET Ha KOOPANHATHOM
miockoctd. Popmyna Myaspa. KopHu n-oif cTenmeHHM M3 KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMILIEKCHBIX
YHCeN JUIsl pelleHNs] PU3NYECKUX M TeOMETPHYECKUX 3a/1a4.

YpaBHeHHs 1 HepaBeHCTBA

CucrteMa U COBOKYIMHOCTh YpaBHEHMI M HepaBeHCTB. PaBHOCHUJIBHBIE CHCTEMBI U CHCTEMBI-CICACTBUS.
PaBHOCHIIbHBIE HEPABEHCTBA.

Ot16op KOpHEH TPHUTOHOMETPHUYECKHX YPAaBHEHHH C IOMOIIBIO TPHUTOHOMETPHUYECKOH OKPYKHOCTH.
Pemenne TpuroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METONBI PEIICHMS MOKA3aTENbHBIX W Jorapu(MuYecKux HepaBeHCTB. OCHOBHBIE METOIbBI
pelleHNs UppalMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI pEIIEHHS CHCTEM W COBOKYNHOCTEH palMOHANBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeJbHBIX U JIOTapu()MHUUECKUX yPaBHEHHH.

ypaBHeHI/IH, HCPABCHCTBA U CUCTEMEI C TapaMETpaMu.

IIpumeHeHre ypaBHEHHH, CHCTeM M HEPaBEHCTB K pEIICHUI0O MaTeMaTHYeCKUX 3aJady M 3a1ad u3
pa3IYHbIX 00JIacTel HAYKH U peajbHOW )KU3HH, HHTEPIPETALMS TTOJIyYeHHBIX PE3yJIbTaTOB.

@DyHKIHMHU U rpadpuKn

I'paduk kommozunmu Qysknumii. ['eomerprueckne oOpa3sl ypaBHEHHI M HEPAaBEHCTB HAa KOOPIUHATHOM
IIOCKOCTH.

TpuronoMmerpudeckne QyHKINU, UX CBOMCTBA M rpaduku. I'padiueckne MeTOIbI PEIICHNs ypaBHEHUH 1
HEPABEHCTB.

I'padnaeckue MeTop! pemieHns 3a1ad ¢ HapaMeTpamu.

Hcnons3oBanue rtpadukoB GYHKIOMHA JUIS HMCCIEAOBAHUS MPOLECCOB U 3aBHCHMOCTEH, KOTOpBIC
BO3HUKAIOT NP PEILECHUH 3a/1a4 U3 APYTUX YYEOHBIX NMPEIMETOB M PEeabHOM XKHU3HH.

Hauvana maTeMaTH4ecKOro aHajau3a

IIpuMeHeHrEe TPOU3BOAHOM K MCCIIeOBaHMIO (YHKIIMH Ha MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxxneHune
HauOOJIBIIET0 U HAMMEHBIIIETO 3HAYSHUI HEMPEePhIBHON (DYHKITMU HAa OTPE3KE.

HpI/IMeHeHHe HpOH3BOI[HOI>i I HAXOXJACHHA HAWITYUYIIEeTOo pPEHICHHA B MNPUKIAAHBIX 3adadax, Ijisd
OIIpeJIeICHUsI CKOPOCTH M YCKOPEHHS Mpoliecca, 3alaHHOro (OpMYJIOi min rpaduKom.

[lepBooOpasHas, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. IlepBooOpasHbIE >IEMEHTApHBIX (QYHKIHH.
[IpaBuita Hax0k/I€HHUS IEPBOOOPA3HBIX.

Wnrterpan. ['eomerpudeckuii cMbIcn nHTErpaia. Beruncienne onpenenéHHOro MHTErpaiga mo Qopmyse
Herorona-Jleitoanmna.

[Iprmenenne uHTErpaa Ul HAX0XKIACHUS TUIONIA el INOCKUX GUTYp U 00BEMOB T€OMETPHUUECKUX TEll.

[Ipumeps! pemennii nuddepeHManbHBIX ypaBHEHHH. MaTemMaTH4ecKoe MOJEIMPOBAaHHE PpeallbHBIX
MPOLIECCOB C MOMOIIBIO AP epeHIINATbHBIX YPABHEHHM.

INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YUEBHOI'O KYPCA «AJITEBPA N HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA30OBAHUA

JMIYHOCTHBIE PE3YJIbTATBI

1) rpaskIaHCKOro BOCIUTAHMSA:

c(hOpMHPOBAHHOCTh TPAXKIAAHCKOW TO3HMIIMHA OOYYalOMerocsi Kak aKTHBHOTO W OTBETCTBEHHOTO YJICHA
pPOCCHICKOro OOIIeCTBa, IMPEACTABICHHE O MATeMAaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBJCHHWH, TPOUEAYpP TpaKIaHCKOT0 oOmiectBa (BBIOOPHI, OMpPOCHI W  JPYyroe), yMEHHUE
B3aMMO/JICHICTBOBATH C COI[MATLHBIMI HHCTUTYTAMHU B COOTBETCTBUH C UX (PYHKIUSMU U HA3HAYCHHUEM;

2) NaTPHOTHYECKOr0 BOCIHUTAHMA:

c(hOPMHUPOBAHHOCTh POCCHICKOI TPaXKAAHCKON MICHTHYHOCTH, YBAKCHUS K MPONUIOMY U HACTOSIIEMY
POCCHUIICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K JOCTHKCHUSAM POCCHUCKAX MAaTEMATHKOB M POCCHUACKOMN



MaTeMaTHYeCKOM INKOJBL, MCIOJIB30BAaHUE JTUX JOCTW)KEHHI B APYrMX HaykKaX, TEXHOJOTHWAX, cdepax
9KOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

OCO3HAaHWE IYXOBHBIX IIEHHOCTEH POCCHICKOro Hapona, chOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS,
9THYECKOTO IOBEICHUS, CBS3aHHOTO € NPAKTUYSCKUM NPHUMEHEHHEM MOCTIDKCHHH HAyKH W IesATEIbHOCTBIO
y4E€HOT0, OCO3HAHHE JIMYHOTO BKJIa1a B IOCTPOCHHE YCTOHYUBOTO Oy IyIIero;

4) 3cTeTH4eCKOro BOCHUTAHUS:

JCTETHYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas ICTETHKY MaTEMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3ajJa4, pelIeHui, paccyXIeHnH, BOCHPUMMYHUBOCTh K MaTEMaTHYECKHM aclleKTaM pa3IMuHbIX BUIOB UCKYCCTBA;

5) ¢pu3nyeckoro BocnuTAHMSI:

c(OPMUPOBAHHOCTE YMEHHSI TPHUMEHATh MaTeMaTHYeCKHe 3HAHWUS B MHTEpecax 3J0pOBOTO U
OeszomacHoro o0Opasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3H0POBbIO (3I0pPOBOE IUTAHUE,
cOaTaHCUPOBAaHHBIM pEXWM 3aHATHA W OTABIXa, pEryisapHas QU3NIeckas aKTUBHOCTH), (UIUIECKOE
COBEPIICHCTBOBAHUE NIPH 3aHATHAX CIIOPTHBHO-03JI0POBUTEIILHON IESTEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpyNy, OCO3HAHHE LEHHOCTH TPYHONIOOHMS, HHTEpeC K paslHYHbIM cepam
npo(ecCHOHANBHON JISSTENIbHOCTH, CBA3aHHBIM C MAaTeMaTHKOW M €€ NPWIOKEHHSAMH, YMEHHE COBEpLIATh
OCO3HAHHBIA BEIOOp OymyIieil mpodeccuy U peanu3oBBIBATE COOCTBEHHBIC JKHU3HCHHBIC IUIAHBI, TOTOBHOCTD H
CIOCOOHOCTh K MAaTEMaTHIECKOMY 00pa30BaHHIO U caMOOOPa30BaHHIO HA MPOTSHXKEHUH BCEH KHU3HU, TOTOBHOCTh
K aKTUBHOMY Y4YaCTHUIO B pCIICHUU MPAKTUICCKUX 3adaqd MaTeMaTHYCCKOU HalpaBJICHHOCTHU;

7) 3K0JIOTUYECKOT0 BOCIIHTAHMS:

Cq)OpMI/IpOBaHHOCTI) 9KOJIOTHYECKOI KyJIbTYypbl, IOHUMAHWUE BJIUAHUA COLHUAIBHO-3KOHOMUYCCKUX
IPOIIECCOB Ha COCTOSIHYUE IPUPOAHOM U COLMANBHON Cpe/ibl, OCO3HAHUE IT00aIbHOIO XapaKTepa SKOJIOTHYECKHX
npo0JeM, OpUCHTAIMS Ha NPUMCHEHHE MaTeMaTHUSCKUX 3HAHMI I pelIeHus 3a1ad B 00J1acTH OKpYyKaromieit
cpelsl, INIaHUPOBAHUE TIOCTYIIKOB U OLICHKH HX BO3MOXHBIX IOCIIEACTBHI AJIsI OKpYKarolieit cpesl;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO PasBUTHS HAYKH H
OOILIECTBEHHON MNPAKTHKH, IOHUMaHHE MaTeMaTH4eCKOH HayKW Kak cdepbl 4YenoBeYecKOoW IesTeIbHOCTH,
9TanoB e€ pasBUTHUSA M 3HAYMMOCTH [UIsl PAa3BUTHS LUBIIM3ALUM, OBJIAJICHUE $3BIKOM MAaTEMAaTHKU H
MaTeMaTHYCCKOU KyJ'II)TypOf/i Kak CpCICTBOM IIO3HAHUA MHUPA, TOTOBHOCTH OCYHICCTBIATH MNPOCKTHYIO H
HCCIICA0BATCIIbCKYIO JCATCIIbHOCTh MHANBUAYAJIbHO U B IpYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIe YHHBepPcaJdbHbIe YueOHbIE el CTBUS

Ba3oBble Jlornueckue AeicTBUA:

BBIBIATE W XapaKTEepU30BaTh CYIIECTBEHHbIE MPH3HAKM MAaTEeMAaTHUECKHX OOBEKTOB, MOHSITHH,
OTHOIICHUH MEXAY HOHATUAMH, (OPMYIUPOBATH ONPEACICHHUS IOHATHH, YCTaHABIIMBATH CYIIECTBEHHBIH
MPU3HAK KIacCU(UKAIMN, OCHOBAHUS JJIs1 000OIEHNS M CPaBHEHHSI, KPUTEPHUH NTPOBOAMMOTO aHAIIN3a;

BOCTIPHHHAMAaTh, (HOPMYITHUPOBATh U MPEOOPa3OBHIBATh CY)KICHMSA: YTBEPAMUTEIbHBIE U OTPHIATEIBHEIE,
eJIMHIYHBIC, YaCTHBIC U 00IINE, YCIIOBHBIE,

BBIABJIATD MAaTCMAaTUYCCKHUE 3aKOHOMCPHOCTH, B3aMMOCBA3U W IIPOTUBOPEYUA B Q)aKTax, JaHHBbIX,
Ha6H}OHeHI/I$[X 1 YTBEPKACHUAX, IPEAIAraTb KPUTCPHUU JJId BBIABJICHUA 33KOHOMepHOCTeﬁ )4 HpOTHBOpC‘IHﬁ;

JCJIaTb BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W WHIYKTHUBHBIX yMOBaKJ'II-O‘{eHI/II\/’I,
YMO3aKIIIOUE€HUH 110 aHAJIOTUH;

IPOBOJIUTE  CAMOCTOSITENIFHO — JIOKA3aTeNbCTBA MaTeMaTHYeCKMX YTBEPXKICHMH (TpsiMble ©  OT
NPOTHUBHOTO), BBICTPaMBaTh apryMEHTAIMIO, IPHUBOJUTH IPUMEPHl W KOHTPIPHMEpHl, OOOCHOBHIBATH
COOCTBEHHBIE CY>K/ICHHS ¥ BBEIBOJIBL;

BBIOMpPATh CHOCOO pelleHHs Y4eOHOW 3a/aud (CpaBHMBATh HECKOJBKO BapHaHTOB DPEIICHMS, BHIOMpATh
HanOosee MoIXOo SIIIHMH C yYETOM CaMOCTOSITENILHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble nccaeaoBaTeIbcKue elicCTBUA:

WCIIONIB30BaTh BOIMPOCHI KAaK HCCIENOBATEIbCKUH WHCTPYMEHT IO3HAHHUA, (OPMYIHPOBATH BOIPOCHI,
(ukcupyromue NPOTHBOpedne, NpoOIeMy, ycTaHaBIMBAaTh HCKOMOE M JaHHOE, (OpPMHPOBaTH THIIOTE3Y,
apryMeHTUPOBAThH CBOIO MMO3UILINI0, MHEHUE;

MPOBOAUTH CAMOCTOSATENIPHO CIUIAHMPOBAaHHBIH 3KCIEPUMEHT, HCCIECIOBAHUE 110 YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHIECKOTO0 OOBEKTa, SBICHUS, MPOLECCa, BEIABICHUIO 3aBUCHMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSAMU, IIPOLIECCAMU;

CaMOCTOATENBHO (POPMYIMPOBATE OOOOLICHNS M BBIBOABI IO pe3ysbTaTaM IPOBEIEHHOrO HaOII0JeHNS,
MCCIIEJIOBaHMS, OLIEHUBATH JJOCTOBEPHOCTH IOJYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHH;

MPOTHO3UPOBATH BO3MOXHOE PAa3BUTUE MPOLIECCA, & TAKXKE BBIABUIATh MPEION0KEHUS O €r0 Pa3BUTUU B
HOBBIX YCIOBUSIX.



Pabora c undopmanueii:

BBIABIIATh AC(UIMTH MHPOPMAINH, NAHHBIX, HEOOXOJMMBIX IJISI OTBETa Ha BONPOC M A PEIICHHSA
3aJa4m;

BBIOMpaTh MH(OPMALUIO M3 HCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJIM3HPOBaTh, CHCTEMATH3WPOBAaTh MU
MHTEPIPETHPOBATh HHPOPMAIHIO PAa3IMYHBIX BUAOB U ()OPM IPEICTABICHHS;

CTPYKTYPHPOBaTh HHPOPMAILHIO, IIPECTABIATH €€ B Pa3IMYHBIX (hopMax, HILTIOCTPHPOBATH Ipaduiecky;

OLICHHMBATh HaJIEKHOCTh MH(OPMALIUH IO CAMOCTOSTENBEHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHUBepPCAIbLHBIE YaeOHbIE el CTBUSA

Oomenue:

BOCIPUHUMATh U (HOPMYIHUPOBATH CYKACHHS B COOTBETCTBUH C YCIOBHSIMH U LEISIMH OOIIEHHS, SICHO,
TOYHO, PAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MHUChbMEHHBIX TEKCTaX, aBAaTh MOSCHEHHS 1O XOIY
pelieHust 3a71a41, KOMMEHTHPOBATh TOJIyYCHHBIN PE3yJIbTAT;

B Xojie OOCYXIEHUs 3a1aBaTh BOIPOCHI 1O CYIIECTBY OOCYXIAeMOW TEMbI, MPOOJIEMbI, periacMoi
3aJa4M, BBICKA3bIBATh WJICU, HAILICIICHHBIC HA MOWCK PEIICHHUS, COMOCTABIATh CBOM CYXKICHUS C CYKIACHUSIMHU
JPYrUX YYacTHUKOB JMaliora, OOHAPYXKMBATh pa3iMude M CXOACTBO MO3MIHUA, B KOPpPEKTHOU (opme
(hopMyIHPOBAThH PA3HOTIACHUS, CBOM BO3PAXKCHUS;

MPEJICTABIISITh PE3yJbTAThl PEUICHUS 3a/a4d, SKCICPUMCHTA, UCCICIOBAHMUS, MPOCKTA, CAMOCTOSITEIBHO
BBIOMPATh popMar BBHICTYIJICHUS ¢ Y4ETOM 3a]a4 MPE3CHTALUH U 0COOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHMBepcaJlbHbIe y4eOHblIe AelicTBUS

Camoopranuszanus:

COCTAaBILITh IUTAH, ANTOPHTM pEIICHHs 3aJadd, BBEIOMPATh CIOCOO pEIIeHUs C yYETOM HMCIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YIETOM
HOBOI HH(OpMAITHH.

CaMOKOHTPOJIb, JMOLMOHAJILHBIH MHTEJJIEKT:

BIIQJIETh HABHIKAMHU TIO3HABATENLHOM pEQIEKCHH KaK OCO3HAaHUS COBEpIIAEMBIX JEHCTBUU W
MBICIIUTENBHBIX TPOIECCOB, UX PE3YyJbTATOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS Tpolecca U
pe3ynbTaTta penieHusl MaTeMaTHIeCKON 3a1auH;

MPEeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIIEHUH 3aJla4d, BHOCUTH KOPPEKTHBHI B
JIeITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB, JAHHBIX, HAWJEHHBIX ONIMOOK, BBISBIEHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEAM W YCJIOBUSIM, OOBSICHATh MPUYMHBI JAOCTHIKCHHS WIN
HEIOCTIKECHUS PE3yIbTaTOB ICATSIFHOCTH, HAXOIUTh OIMHOKY, aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eITeJIbHOCTD:

MOHUMATh M WCIOJB30BaTh IMPEUMYNIeCTBA KOMAHJHOW W WHAMBHUIYaIbHON paOOTHI TPU pEIICHUH
Y4eOHBIX 3a]a4, IPUHIMATh IIe]Tb COBMECTHOM NeATeTFHOCTH, IUTAHUPOBATh OPTraHU3aIHI0 COBMECTHOH paboTHI,
pacrpenensaTe BHAB padoT, ITOTOBAPHBATHCS, OOCYXKIATh MPOIECC W pe3yabTaT paboTHI, 0000IIATh MHEHHUS
HECKOJIbKHUX JIIO/EH;

y4acTBOBaTh B TPYyMIOBBIX (hopMax paboThl (0OCYKIACHUS, OOMEH MHEHHMA, «MO3TOBBIC INTYPMBI» H
WHBIC), BBITIOJIHATH CBOIO YacTh pabOThI M KOOPAWHHUPOBATH CBOWM JCWUCTBUS C NPYTUMHU WIEHAMH KOMAaHJPbI,
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIWH MPOIYKT MO KPHUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH
B3aUMOJIEUCTBHSI.

HNPEIMETHBIE PE3YJIBTATBI

K xoHmy oOydenus B 10 kiaacce oOy4yarOIUICS TMONYYUT CICAYIOIIME MPEIMETHBIC Pe3ybTaThl IO
OTJICNIBHBIM TeMaM pabodeii mporpaMMBbl Y9eOHOTO Kypca «Anredpa v Hadaaa MaTeMaTHYECKOTO aHATTH3a:

Yucyia v BLIYHCTICHUS:

CBOOOZIHO ONEPHUPOBATH MOHATHSIMH: pPAIMOHAIBHOE YHUCIIO, OCECKOHEYHAas MepuoaudecKkas JapoOb,
IMPOUEHTHI, HPpPAUOHAIBHOC YHCIIO, MHOXECTBA palMOHAJIBHBIX ¢ HeﬁCTBHTeJ’IBHBIX quces, Moayliib
JIEHCTBUTEILHOTO YHCIIA;

MIPUMEHSITh IPOOW M TPOLEHTHI JUIsl pEelIeHHUs MPUKIAJHBIX 3a1ad U3 PaslIUdHbIX OTpacied 3HaHUH U
peanbHOM KU3HU;

NPUMEHSTh TPUOMMKEHHBIC BBIUUCICHUS, TMpaBUIIA OKPYIJICHHS, NPHUKHUIKY U OICHKY pe3yibTara
BBIYUCIICHU;

CcBOOOJTHO OTEPUPOBATH MOHSATHEM: CTEICHD C LEJNBIM MOKA3aTeNIeM, UCIIONIb30BaTh MOIXOISIIYI0 GopMy
3aMycy ACUCTBUTEIBHBIX YHCEIN JUI PEIICHHUS IPAKTHYECKUX 3a]a4 U TPEJICTaBICHUS JaHHbIX;

CcBOOOJTHO OIIEPUPOBATH MOHATUEM: aPHU(PMETUUCCKUI KOPCHb HATYPAIBHOW CTCIICHUY;



CBOOOIHO ONIEPUPOBATH MOHITHEM: CTEIICHD C PALMOHATIBHBIM IOKa3aTeNeM;

CBOOO/IHO ONIEPUPOBATH MOHITHUSAMM: JIOTApU(M YHCIIa, AECITUIHBIC U HATYPAIbHBIE JIOTApH (MBI,

CBOOO/IHO OIIEPUPOBATH MOHITHAMHU: CHHYC, KOCHHYC, TAHTCHC, KOTAHT€HC YHCIIOBOTO apryMEHTa;

OTIEpUPOBATH MOHATHAMHU: APKCHHYC, apKKOCHHYC 1 apKTaHT€HC YHCJIOBOTO apryMEHTA.

YpaBHeHus1 M HepaBeHCTBA:

CBOOOIHO OTMEPHPOBATh MOHATHAMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCHIIBHBIC YPaBHEHUS U
YpaBHEHHSI-CJIC/ICTBHSI, PABHOCWIILHBIE HEPABEHCTBA;

NPUMEHSTH Pa3IMYHBIE METOABl DEIICHHS palUOHAIBHBIX M JIPOOHO-PAl[OHANBHBIX ypaBHEHHH,
NPUMEHSTH METOJ] NHTEPBAJIOB JUIsl PEIICHNsI HEPABEHCTB;

CBOOO/IHO OIIEpUPOBATH IMOHATHSMH: MHOTOWIEH OT OJHOH II€PEMEHHOH, MHOTOWIEH C IEJBbIMH
k03¢ dULIKEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTH JISICHHE MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKOM, TEOpPEMY
besy u reopemy Buera st peenus 3anad;

CBOOOIHO ONEPHPOBATH MOHATHSIMHU: CUCTEMA JIMHEHHBIX YpaBHEHUH, MaTPHILA, ONIPEACITUTENh MaTPHUIIBI
2X2 W ero TeOMETPHYECKUA CMBICI, HCIIOJIB30BaTh CBOWCTBA OIpENenuTeNs 2 X 2 Uil BBIYHCICHUS €ro
3HAYEHHA, IPUMEHATH OIPEICIUTENN I PEIICHHUs CHCTEMbI JIHHEHHBIX ypaBHEHHH, MOJEIHPOBATh PEalIbHbIC
CHTYyallil C TOMOIIBI0 CHCTEMBI JIMHEHHBIX ypaBHEHHH, HCCIECAOBATH IMOCTPOCHHBIE MOJEIH C ITOMOIIBIO
MaTpHIl ¥ ONIpeiCNUTENCH, HHTEPIPETUPOBATh MOTyYCHHBIN PE3YIIbTAaT;

HCIIONIb30BaTh CBOMCTBA JEHCTBHIA C KOPHSIMH JUIS PeoOpa30BaHus BRIPAKCHNH;

BBINIOJIHATh MPEeo0pa3oBaHUsl YHCIOBBIX BBIPAKECHUH, COJCPKAIMX CTEHEHH C paluOHaIbHBIM
MoKa3aTeseM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(MoB /s peoOpa3oBaHus JIorapu(GMUUECKUX BhIPayKEHUIT;

CBOOO/IHO OTIEPUPOBATH MOHATHAMH: HPPALIMOHATBHBIC, TIOKa3aTeNbHbIE U JIOTapu(PMUUYECKUE YPaBHEHHS,
HaXOAMTh UX PEIICHHS C IOMOLIBIO PABHOCHIIBHBIX MIEPEX0/I0B HIIH OCYLIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHATh OCHOBHBIC TPUTOHOMETpHUYECKHE (GOPMYNbl sl NMPeoOpa3oBaHUS TPUTOHOMETPHUIECKUX
BBIPAKEHUII;

CBOOOZHO OIEpHpPOBATh IOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, IPHMEHATh HEOOXOIMMBIE
(hopMyIIBI TS peIIeHU OCHOBHBIX TUIIOB TPUTOHOMETPUIECKUX YPaBHEHUII;

MOJICTIMPOBaTh pealbHbIE CHTYallMd Ha S3bIKC aIreOphbl, COCTaBIATH BBIPAXKEHHS, YPaBHCHUS,
HEpaBEHCTBA 10 YCIIOBHIO 3a[a4H, UCCIIE0BAThH MOCTPOCHHBIE MOJIEIH C UCIIOIb30BAHUEM allllapaTa aireOpsl.

@OyHKUMHU U rpadpuxn:

CBOOO/IHO OIIEpUPOBaTH MOHATHAMHU: (DYHKUMS, CHOCOOBI 3aqaHusi (DYHKIMHM, B3aUMHO OOparHbe
¢ynkyuy, xoMnosuius (QyHKUUi, rpaguk (QyHKIUH, BBIIOJIHATH dJEMEHTapHbIE MpeoOpa3oBaHusi TpaduKoB
byHKUINH;

CBOOO/IHO OIEpPHUPOBATh IMOHATHAMH: O0JACTh ONpEJAEICHUS M MHOXECTBO 3HaueHHH (DYHKIUH, HYIH
(YHKIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOZIHO ONEpPHPOBATh IOHATHSAMHU: YETHbIE M HEYETHbIE (QYHKIHMH, NepHOIUYecKHe (yHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl M MHHUMYMbI (DyHKIMH, HanOoJplllee W HaWMEHbIEe
3HaueHME (PYHKINH Ha TPOMEXKYTKE;

CBOOOZIHO ONEpHPOBaTh MOHATHSIMHU: CTENCHHAs (QYHKIUS C HATYypaJbHBIM M ILEJNBIM IIOKa3aTeseMm,
rpad¥K CTeNeHHON (YHKIIMU ¢ HATYpaJIbHBIM M IEJIBIM ITOKa3aTeieM, rpadMK KOpHs N-0i cTeneH! Kak GpyHKINU
00paTHOMW CTENEHH C HaTypaJIbHBIM ITOKa3aTeleM;

ONepUpPOBATh TOHATHAMH: JIMHEHHAs, KBaJpaTWyHass W JAPOOHO-JIMHeWHas (YHKUUH, BBIIOJIHAT
AJIEMEHTAPHOE HCCIIEI0BAHNE U MIOCTPOCHUE UX IPa(UKOB;

CBOOO/IHO OIEpUPOBATh IMOHATHAMH: IOKa3aTelbHas U Jorapupmudeckas (QyHKIMH, UX CBOMCTBA U
rpaduKH, UCIIOJIL30BATh UX IPa(UKH JUIs pellieHNs] YpaBHEHUIT;

CBOOOZIHO  ONEpUPOBATH  MOHSATHSIMHU: TPUTOHOMETPUYECKAass  OKPY)KHOCTb,  OMpe/esieHHe
TPUTOHOMETPUUECKHUX (PYHKIMI YMCIOBOTO apryMeHTa;

UCIIOJIb30BaTh IpaduKy (GYHKIMN JJIs NCCIIEIOBAHKS MPOLIECCOB M 3aBUCHMOCTEH IIPH PELIeHUH 33134 U3
JPYTUX Y4eOHBIX IPEIMETOB U peajbHOM )KU3HH, BBIPaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX/Ty BETMUNHAMM;

Hauyana maTeMaTH4YecKoOro aHajimn3a:

CBOOO/IHO ONEpPHPOBATh MOHATHAMHU: apupMeTHUecKas M TEeOMETpHYecKas MpOorpeccus, OeCKOHEYHO
yOBIBaIOIasl TeOMETpHUYEcKasi IMPOTPEccHs, JIMHEHHBIA M OKCIIOHEHIMAIBHBIM pOCT, (opMyna CIO0XKHBIX
MPOLIEHTOB, UIMETh NPE/ICTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh POIPECCHH JIJIsl PEIICHUS] PeasibHBIX 3a71a4 [IPUKIIAHOTO XapaKTepa;

CBOOO/IHO OIIEPUPOBATH MOHSATHAMH: IOCIIEIOBATENILHOCTh, CIIOCOOBI 3a/aHMs TOCIEI0BATEIbHOCTEMH,
MOHOTOHHbIE W OTPaHMYCHHBIC I10CIEJOBATEIbHOCTH, IIOHMMAaTh OCHOBBI 3apOXKIEHHS MAaTeMaTHYeCKOro
aHaIM3a KaK aHalln3a 0ECKOHEYHO MaIbIX;

CBOOOZIHO ONEPUPOBATh TIOHSATHUSAMHU: HENpephiBHBIE (YHKIMH, TOYKH pa3pbiBa Tpaduka (QYyHKIHH,
acuMNTOTHI rpaduka GpyHKINY;

CBOOO/IHO OIlEpUPOBATH MOHATHEM: (YHKIMS, HEIpepblBHas Ha OTpPe3Ke, NPUMEHSTH CBOWCTBA
HeNpephIBHBIX (QYHKLIMI IS peleHus 3a/1ay;

CBOOO/IHO ONEpUPOBATh MOHATHUSMU: NIEpBas U BTOpasi IPOU3BOJHbIE (DYHKIMH, KacaTesbHas K rpaduxy
dbyHKIHY;



BBIYHCIIATH TPOW3BOJHBIE CYMMBI, TPOU3BEICHHUS, YAaCTHOTO W KOMIIO3UIIMH ABYX (YHKIWHA, 3HATh
MTPOM3BOTHBIE JIEMEHTAPHBIX (DYHKIINH;

HCIIOJIE30BaTh TEOMETPUICCKUH U (PU3NIESCKUN CMBICIT IIPOU3BOAHON IS PEIICHHS 3a1ad.

MHo:KecTBa U JOTHKa:

cBOOOTHO OTIEPUPOBATH MMOHATHUAMHI: MHOKECTBO, ONIEpAIIH HaJl MHO)KECTBAMH;

HCIIONIE30BaTh TEOPETHKO-MHOYKECTBECHHBIN anmapaT Uil OTMCaHUS PeajbHBIX IPOIECCOB U SABICHUI, IpH
peIlICHUH 337124 U3 PYTUX YUCOHBIX MPEIMETOB;

CBOOOJTHO OMEPHPOBATH TOHATHSIMU: OINpPEICICHUE, TEOpEeMa, YPaBHECHHUE-CIICICTBUE, CBOWCTBO
MaTEeMaTHYECKOro 00BEKTa, I0KA3aTeILCTBO, PABHOCHIILHBIC YPABHCHUS M HEPABCHCTBA.

K xoHiy oOydenus B 11 kaacce oOy4arOIIUiCs MONYYUT CICAYIOIIME MPEIMETHBIC PE3yJbTAThl IO
OTJENBHBIM TeMaM pabodeii mporpaMMBI y9eOHOTO Kypca «Anredpa i Hadajda MaTeMaTHIEeCKOTO aHAITH3a:

Yucya 1 BoIYMCIEHHS:

CcBOOOITHO ONEpUPOBATh MOHATHAMHU: HATYpPaJbHOE W IEJ0e YHCIO, MHOXKECTBAa HATYPAIBHBIX M IEIBIX
YHUCEJl, UCHOJIb30BaTh MpHu3Haku JenuMmoctd nenbix yucen, HOJ m HOK HatypanbHBIX ymMcen Ui perieHHst
3a/a4, IPUMCHATE anropuT™ EBkinna;

CcBOOOITHO OIIEPHPOBATH MOHATHEM OCTAaTKa MO MOJYJIIIO, 3aIIMCHIBATh HATYpPAIbHBIC YHCIAa B PA3ITUIHBIX
MO3UIMOHHBIX CHCTEMAaX CUMCIICHU,

CBOOOJHO OMNEPHUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX YHCEll,
NPEJCTAaBIsATh KOMIUICKCHBIC 4YHCIa B aircOpanmdeckoidl W TPUTOHOMETPUYECKOW (opme, BBIMOIHATH
apuMETHYCCKHUE OMEPaluy ¢ HUMH U H300pakaTh Ha KOOPIUHATHOW TIOCKOCTH.

YpaBHeHUs] U HEPaBEHCTBA:

CBOOOTHO OIEPHPOBATH TOHATHAMH: HWPPANHMOHANBHBIC, TOKAa3aTelNbHBIE W JIOTapU(PMHUCCKUEC
HEpaBEHCTBA, HAXOJIUTh UX PEUICHHUS C TOMOIIBI0 PABHOCHIIHHBIX IEPEXO0/IOB;

OCYILIECTBIIAITH OTOOpP KOPHEH MIPH PEIIEHHH TPUTOHOMETPHUIECKOTO YpaBHEHHUS,

CBOOOJTHO ONEPUPOBATH TOHATHEM TPHUTOHOMETPHUYECKOS HEPAaBEHCTBO, IPUMCHATH HEOOXOIUMBIC
(hopMyIIBI IJIsI peIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPHUYCCKIX HEPABCHCTB;

cBOOOITHO OTIEPHPOBATH MOHATUAMIE: CHCTEMAa U COBOKYITHOCTh YpaBHEHHIA W HEPAaBEHCTB, PABHOCHIILHBIC
CUCTEMBl M CHCTEMBI-CJICJICTBUSI, HaXOJIUTh PEIICHUs CHUCTEeMBl M COBOKYITHOCTEH pallMOHAIbHBIX,
HppPaIMOHATIBHBIX, IOKA3aTEILHBIX U JIOTapU()MUICCKUX YPaBHEHHIA U HEPABECHCTR,;

pelaTh parroHaIbHbIe, HPPAMOHANBHBIC, [TOKAa3aTeIbHbIC, JOrAPUPMHUUCCKHEC U TPUTOHOMETPUICCKHE
YpaBHEHUS U HEPABEHCTBA, COJIEPKAIINEe MOIYIIH U TapaMeTPhI;

MPUMEHSITh TpadQUyecKue METOAbl I PpeUIeHHs] YpaBHEHMH W HEPaBEHCTB, a TaKxke 3aaad C
napameTpamu;

MOJICIUPOBATh peajbHBIC CHUTYallMd Ha SI3BIKE anreOpbl, COCTaBISATH BHIPAKCHUS, YpPaBHCHHS,
HEpaBEHCTBA W WX CHCTEMBI IO YCIOBHIO 3aJaud, HCCIIEJOBaTh IOCTPOCHHBIE MOJEIH C HCIOJIb30BaHUEM
ammapara anreOpbl, HHTePIPETHPOBATh IMOTyYCHHBIH Pe3yiIbTaT.

@®yHKUMHU U rpadukm:

CTpOHUTh TpadUKA KOMIO3WIWK (YHKIMA C TOMOIIGIO SJIEMEHTAPHOTO HCCIICAOBAHHUS M CBOWCTB
KOMITO3UIINH IBYX (DYHKITHIA;

CTPOUTH F€OMETPUIECKHe 00pasbl ypaBHEHHUH U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATUSMU: TPa)UKH TPUTOHOMETPUUECKHUX () YHKITUH;

MPUMEHSITh QYHKIIUU JJI1 MOJCTUPOBAHUS M HCCIIEIOBAHUS PEATBHBIX MPOIIECCOB.

Hauaja MaTeMaTH4YeCKOr0o aHAJIN3a:

WCTIOJIb30BaTh MPOU3BOIHYIO JUIS UCCIIENOBAHUS (PYHKIIMM HA MOHOTOHHOCTD U 9KCTPEMYMBI,

HAXOJIUTh HaUOOJIbIIICEe M HANMCHBIICE 3HAYCHUS (PYHKIIUN HENPEPHIBHON Ha OTpE3KeE;

WCIOJIBb30BaTh MPOU3BOJAHYIO JUIsl HAXOXKICHUS HAWJY4IIero pelleHus B MPUKIAJHBIX, B TOM 4YHCIIE
COLIMAJIbHO-O)KOHOMHUYECKUX, 3aJayax, JJIsl OMNpeleleHHs] CKOPOCTH M YCKOPEHHUs Hpolecca, 3aJlaHHOTO
(opmynoit nim rpadukom;

CBOOOJTHO  ONEpPHPOBATH MOHATHAMH: IE€PBOOOpa3Has, ONPEHCNEHHBIA  WHTErpal, HAaXOIUTh
MepBOOOPA3HBIC IEMEHTAPHBIX (PYHKIUI U BBIYUCIATH HHTErpa 1o hopmyne Hetotona-JleliOHuIa;

HAXOJHTh IJIOMAAN IIOCKUX QUTYP U 0OBEMBI TENT C TOMOIIBIO HHTETPANIA;

MMETh  MPEACTaBIEHHE O  MaTeMaTUYeCKOM  MOJEIUPOBAHWW HAa  TNPHUMEPE  COCTABJICHHS
nudhepeHIMaTbHBIX YpaBHEHUH;

pemniath MPUKIATHBIC 3a/lad, B TOM YHWCJIEe COIMAIBLHO-YKOHOMHYECKOTO W (U3NIECKOTO XapakTepa,
CpelcTBaMU MaTeMAaTHIECKOTO aHaJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunMeHnoBaHue pa3aeiioB U TEM KonuuectBo yacos DeKTPOHHbBIE
n/m | Oporpammel Beero | Kontpons | IMpaktuuec | (uubposbie)
HbIE KHe 00pa3oBaTeIbHEIC
paboThI paboThI pecypCel
1 MHOK€ECTBO JE€HCTBUTENBHEIX YHCEIL. 24 1 http://skiv.instrao.ru/ba
Mmuorounensl. ParnonanasHbie nk-zadaniy/,
ypaBHeHUsI 1 HepaBeHcTBa. CUCTEMBI
JINHEWHBIX YpaBHEHUHN
2 Oyukiun u rpaduku. CTeneHHas 12 1 https://01math.com/,
(GYHKIMS C LENBIM [T0Ka3aTelieM
3 Apudmernyeckuii KOpeHb N-0i 15 1 https://content.edsoo.r
crenenu. UppanyoHaabHbie u/case/subject/6/,
YpPaBHEHUS
4 IMokazaTenpHast QyHKIUSL. 10 1 https://math.ru,
IMoka3aTenbHbIC YpaBHEHUS
5 Jlorapupmudeckas GpyHKIms. 18 1 https://sochisirius.ru/,
Jlorapupmudeckue ypaBHEHHS
6 TpUroOHOMETPUUYECKHE BBIPAKEHHUS U 22 1 https://math.ru
ypaBHEHHUSI
7 IMocnemoBaTeIbHOCTH U MIPOTPECCHU 10 1 https://content.edsoo.r
u/lab/,
HenpepsiBHbIE QYHKIHH. 20 1 https://content.edsoo.r
8 IpousBoaHast u/lab/,
IMoBTopenue, 0600IIEHNE, 5 2 https://edsoo.ru/
9 CHCTEMATH3AIUA 3HAHUI
136 10 0
OBIIEE KOJIMYECTBO YACOB
110 TIPOTPAMME
11 KJIACC
Ne HanmeHnoBaHue pa3fesnoB U TeM KonnuecTtBo yacos ONEeKTPOHHBIE
/1 pOrpamMmMbl Bcero | Kontpoms | ITpaktuuec | (udpoBbie)
HBIE KHe 00pa3oBaTeIbHEIC
paboThI paboThI pecypceel
1 HccnenoBanve GyHKIMN C TOMOIIBIO 22 1 https://sochisirius.ru/
IIPOU3BOHOM
2 IlepBooOpa3Has 1 HHTETPAT 12 1 https://01math.com/
3 I'padmku TPUTOHOMETPUUECKUX 14 1 https://edsoo.ru/
¢dynkui. TpuroHOMeTpHUIeCKHe
HEPaBEHCTBA
4 HpparroHaabHbIe, TOKa3aTeIbHbIC U 24 1 https://01math.com/
sorapu()MHUYECKAE HEPABSHCTRA
5 KomiutekcHble uncia 10 1 https://edsoo.ru/
6 HatypanbHble 1 11eTbIe Yncia 10 1 https://content.edsoo.r



http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
https://content.edsoo.ru/case/subject/6/
https://content.edsoo.ru/case/subject/6/
https://sochisirius.ru/
https://sochisirius.ru/

u/lab/

7 CHUCTEeMBI palvOHAIbHBIX, 12 1 http://skiv.instrao.ru/ba
HPPALHOHATBHBIX T0KA3aTEIbHBIX U nk-zadaniy/
norapu()MHUYECKUX ypaBHEHHI
3agaun ¢ mapamerpamu 16 1 https://content.edsoo.r

8 u/lab/

IoBTOpenue, 0600IIEHNHE, 16 2 http://skiv.instrao.ru/ba

9 CUCTeMaTHU3alLMs 3HaHUK nk-zadaniy/

136 10 0

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA

* MaTeMaTHKka: anreOpa 1 Hadana MaTeMaTHIECKOTO aHajm3a, reoMeTpus. AnreOpa U Hadajla MaTeMaTHIeCKOTO
anammsa, 10-11 xmace/ Komsarun F0.M., Tkauea M.B., ®egoposa H.E. u npyrue, AkunorepHoe 001ecTBO
«M3matenscTtBO «IIpocBemeHme»

METOJUYECKUE MATEPUAJIBI 1JIS1 YUYUTEJISA

1.Boponuaruna O. A., Beicoukuit 1. P., Tpyaun A. A. Smenxo U. B. IIpakTuko-opueHTHpOBaHHBIE
MaTeMaTHYEeCKHe 3a/lau KaK CPEACTBO pa3BUTUAPYHKIIMOHAIBHON rpaMoTHOCTH // [lenarorudyeckue
namepenus. — Ne 2. — 2021. —C. 130-140. , Kapnayxosa O. A. [IpukiagHeie 3a1aun B MaTeMaTuke: yueOHoe
nocobue /

2.0. A. Kapnayxosa, B. A. IllepmaeBa, T. O. KogerkoBa. — Cub. penep. yH-T,IH-T KOCMUY. 1 HHPOPM.
texHosaoruil. — Kpacnosipck: COVY, 2020. — 216 c.

HUAD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://math.ru,

http://skiv.instrao.ru/bank-zadaniy/,

https://content.edsoo.ru/lab/,

https://content.edsoo.ru/lab/,

https://edsoo.ru/,

https://content.edsoo.ru/case/subject/6/,

https://sochisirius.ru/,

https://01math.com/,



http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
https://content.edsoo.ru/case/subject/6/
https://sochisirius.ru/

		2023-11-27T13:01:23+0300
	КИРОВСКОЕ ОБЛАСТНОЕ ГОСУДАРСТВЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ БЮДЖЕТНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА С. ВЕРХОСУНЬЕ СУНСКОГО РАЙОНА"




