MVYHUIUITAJIBHOE BIO/DKETHOE OBIMEOBPA3OBATEJIbHOE YUYPEXJIEHHUE
«CPEJJHAA OBILIEOBPA3OBATEJIbBHA S IIKOJIA Ne2y
MYHULIMIIAJIBHOI'O OBPA3OBAHUS T'OPOJICKON OKPYTT CUM®EPOIIOJIb
PECITYBJIMKU KPbHIM

[MPUHATA COI'JTACOBAHA YTBEPXIEHA
Ha 3acefganuu MO 3am. aupekropa o YBP Hupexrtop
pykoBoautens MO Kyxnuna B.A.
JlsixoBa H.B. HeBnyOkas H.O.  Ilpuka3 Ne 407
[Iporokon or 28.08.2024 or «30» aBrycra 2024 r
Ne 4 «29» aBrycra 2024 r
PABOYAS ITPOT'PAMMA

yueOHOro npeaMera «AJiredpa v Ha4YajIa MATEMATHYE€CKOr0 AaHAJIN3A.
Yray0/eHHbI YPOBEHD)
tst ooygaromuxcs 10-11 xmaccos

OO11ee KOIM4EeCTBO YacoB - 272 yaca:
B 10 kmacce - 136 gacoB (4 yaca B HEJIEIIO),
B 11 kmacce - 136 yacoB (4 yaca B HEJIETIO).

Ha 2024-2025 yueOHbIl 101

Cumdepornonb, 2024 T

Onepatop 3710 000 "KomnaHus "TeH3op" ———
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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHsiii Kypc «Anrebpa M Havaga MaTEMaTHUECKOTO aHAIHM3a» SIBISETCA
OJIHUM W3 HauOoyiee 3HAYMMBIX B IPOrpaMMe CpeIHEro odiero oopa3oBaHMS,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIeYrMBaeT WHCTPYMEHTAIbHYIO 0a3y IS
U3yUEHUSI BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMHUPYET
JOTHYecKoe U abCTpakTHOE MBIIIICHHE 00y4Yalouuxcs Ha ypOBHE, HEOOXOAUMOM
I OCBOSHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JPYTUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca oOydaromiuecsi OBJIaJ€BaIOT
YHHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOH Haykw, KoTopas (HOopMyIHpyeT CBOU
JOCTH)KCHHS B MaTeMaTHIECKOH dopMme.

VYueOHblll Kypc anreOpbl U Hayajdl MaTEMaTUYECKOIO aHalu3a 3aKJIaJbIBacT
OCHOBY JJIsi YCIEHIHOTO OBJAJACHHUS 3aKOHAMU (PHU3UKHU, XUMHUHU, OHOJIOTHUH,
NOHUMaHUSI OCHOBHBIX TEHJICHINI pa3BUTHs YKOHOMUKH M OOIIECTBEHHOMN XKHU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh MX JJs JaJbHEWIIero oopa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpems oBlaZeHHE aOCTPAKTHBIMH U JIOTUYECKH
CTPOTMMHU KOHCTPYKIUSIMU ainreOpbl M MaTeMaTHYeCKOro aHallu3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HCTUHHOCTB, JIOKa3bIBAaTh
YTBEPKICHHUS C MOMOIIBI0 UHAYKLUUU U PacCcyXJaTh JEIyKTHUBHO, HCIIOIb30BaTh
0000IIeHNe M KOHKpETH3aluio, a0CTparupoBaHWE W AaHAJOTUIO, (POPMHUPYET
KpEaTHUBHOE U KPUTUYECKOE MBIIIICHHUE.

B xone uzyuyenus yueGHoOro kypca «Anredbpa M Hayajla MaTeMaTH4E€CKOIrO
aHaJIM3a» 00y4Yarolluecs IMOJIy4aloT HOBBIM ONBIT pElleHUs MPUKIAJHBIX 3a/aad,
CaMOCTOSITEJILHOTO TOCTPOCHUSI MAaTEMaTUYECKUX MOJIEIEN peabHbIX CUTYalluH,
UHTEpIpPETAllMd  TOJIYYEHHbIX  pEIIeHUH, 3HAaKOMSITCS € [pUMepaMu
MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEH B NPHUpOJIE, HAyKe U HCKYCCTBE, C
BBIJIAIOLIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHblil Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIUAIOM,
KOTOpBI peanu3yercs Kak 4epe3 ydeOHbl MaTepuan, CHOCOOCTBYIOLIUIA
(OpMUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUs, TaK M 4yepe3 crneuuduky ydeOHOM
JESITEIbHOCTH, TPEOYIOLIEH MPOJOKUTENbHONM  KOHLEHTpallud BHUMAHMUA,
CaMOCTOSITEJIBHOCTH, ~aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a  IIOJyYEHHBIN
pe3ybTar.

B ocHoBe Mmeroauku oOyueHus anreOpe M HadajgaM MaTeMaTH4EeCKOro
aHaJIM3a JICKUT JCSITeIbHOCTHBIN MPUHITUT OOYUYCHHSI.

B cTtpykType ydeOHOro Kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO

aHaJIn3a» BBIACJICHBI CICAYIOIMHUE COACPKATCIbHO-MCTOANYCCKUC JIMHUM! «YHucna
Onepatop 340 000 "KomnaHus "TeH3op"
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U BBIUUCIICHUS», « DYHKIIUU U rpadukm», « YpaBHEHHUS U HEpaBeHCTBa», « Hauaina
MaTEeMaTHYeCKOTO aHainm3a», «MHoOXecTBa W JOrMKa». Bce oCHOBHBIC
COJIepKaTeIIbHO-METOIMYECKUE JIMHUUA W3Y4YaloTCd Ha TMPOTSHDKEHUHM JIBYX JIET
oOyueHusi Ha ypOBHE CpeIHEero ooOmero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHS
JpyT Apyra U MOCTENEHHO HACHIIAsACh HOBBHIMU TeMaMu U paszienamu. JlaHHbBIN
y4eOHBII KypC SBJISETCS WHTErPATUBHBIM, IIOCKOJbKY OOBEIMHAET B cele
coliep)KaHUE HECKOJbKMX MAaTEeMaTUYECKUX TUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMAaTHUYECKHIN aHallu3, TEOpHsl MHOXKECTB, MaTeMaTH4yecKas
noruka u npyrue. Ilo mepe Toro kak oOydaromiyecs OBIIAJeBalOT BcE Ooliee
HIMPOKUM MAaTEMaTUYECKHUM alllapaToM, Y HUX MOCIIEN0BATENbHO (HOPMHUPYETCS U
COBEPILECHCTBYETCSI yMEHHE CTPOUTh MaTeMaTHYECKyI0 MOJIeJb pealbHON
CUTYallUH, IPUMEHATh 3HAHUS, MTOJIYYCHHbIC NPU U3YYECHUH y4eOHOro Kypca, JUis
pEIIeHUs] CaMOCTOSITEIHLHO CHOPMYITUPOBAHHON MaTeMaTUYECKOM 3a/1auM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepkarenbHO-MEeTOAMYECKass JMHUA «Yucina M BBIYMCICHUS» 3aBeplIaeT
(opMHUpOBaHUE HABBIKOB HMCIOJIb30BAHMS JICHUCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTo Ha YpOBHE OCHOBHOIO 0011ero oopazoanusi. Ha ypoBHe cpennero oOuiero
oOpa3zoBaHus 0co0oe BHUMaHue  yJeisiercss  (POPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONIMX B ce0s MCIOJb30BaHUE Pa3IUYHBIX
dbopMm 3amucu yuciaa, yMEHUE JeNlaTh NPUKUJIKY, BBIMNOJHITH MPUOIMKEHHBIE
BBIYMCJICHHUS, OIICHHWBATh UYWCIIOBBIE BBIPAKEHHS, paboOTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMbIE OOYyYalolMMCS MHOXECTBA HATYPaJIbHbIX, LEJbIX,
palMOHAIBHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSAIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4uceld. B KaXaoM M3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crneuupuyeckre 3aJayd W Olepaluu: JIeJIEHUE Haleo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXECTBE LENbIX YHCEN, O0COoOble CBOMCTBA
palMOHAIBHBIX U UPPALIMOHAIBHBIX YHCEN, apU(PMETHUECKUE ONEpaliu, a TAKKe
U3BJICYEHUE KOPHSA HATypaJbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO KpPYyra HCIOIb3YEMBIX YHCENT W
3HAKOMCTBY C BO3MOXKHOCTSIMH WX NMPUMEHEHHUS IS PEIICHHs Pa3TudYHBIX 3a7a4
(dopMupyeTcsl IpeiCTaBIeHUE O €AMHCTBE MAaTEMaTUKH KaK HAYKH M €€ pOoJM B
MOCTPOECHUU MOJIENICH PEeaNbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKpETHU3ALIHS.

Jlnaust «YpaBHEHUS W HEPABEHCTBA» pEATU3yeTCs Ha MPOTSHKEHUU BCETO
o0y4yeHHs Ha YpOBHE CpPEIHEro OOIIero 0O0pa3oBaHUs, MOCKOJBbKY B KaXJI0M
paznene IlporpaMMbl TpeTyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aj1ady. B
pe3ynbTare OOydYarmIMecs OBJIAJCBAIOT PA3IUYHBIMH METOJAMU  PCIICHHUS

palMOHANBHBIX, HUPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUYECKUX U
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TPUTOHOMETPUYECKUX YPAaBHEHUW, HEPABEHCTB M CHUCTEM, a TakKxke 3ajad,
colepkamMx napaMmeTpel. IloilydeHHbIE YMEHHsI IIMPOKO MCHOJB3YIOTCS IPU
UCCIIEJOBAaHUU (YHKIMM C MOMOILBIO MPOU3BOJHON, MPU PEHICHUH MPUKIAJIHBIX
3aJa4 U 3a]a4 Ha HaXOXKJIeHuEe HauOOJbIINX U HAMMEHbIIUX 3HAUYECHUN (PYHKIIHU.
JlaHHast coepkaTenabHas JIMHUS BKIIOYAET B ceOs Takxke (POPMUPOBAHUE YMEHHI
BBIMOJHATh  pacuérel 1o  (opmynaM, mNpeoOpa3oBaHUsl  pPaLMOHAJIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPDAXKEHUH, a TaKKe€ BBIPAKECHHI,
COJIepKallluX CTENeHUu U Jiorapudmbl. braromaps u3ydeHHIO aiaredpanyeckoro
Marepuajga IPOMCXOOUT  JalbHEWIEEe  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIILIEHUs OOydYaroImuxcs, GOPMHUPYIOTCS HABBIKU JETyKTUBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMH  (OpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEpaBEHCTB. AnrebOpa
npennaraetr d(QQPEeKTUBHbIE HWHCTPYMEHTHI Ui pEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToauueckas JuHUS «DyHKIMM U Tpa@uKU» TECHO
NeperieTaeTcs ¢ JIPYTMMU JIMHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATENbHOCTh U3YUEHN MaTepuana. M3yuenue creneHHoun,
MOKAa3aTeNbHOM, JTOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI U1l pelieHus 3adad U3 JPYrux y4eOHbIX
PEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHUYECKUM aHAJIU30M,
TaKk U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHMMaHHE
ynensiercss (GOpMHPOBAHUIO YMEHUsSI BbIpaKaTh (GOpMYyIamMH 3aBUCHUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Matepuan 3Toil cojiepKaTeIbHON JTMHUN HAlIEJICH Ha Pa3BUTHE YMEHUUN
U HaBBIKOB, NO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuuHoi (dopme: aHaTUTHYECKOU, rpaduyeckoi u cioBecHoil. Ero uszyuenue
CIIOCOOCTBYET Pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHas nuHuA «Havana MaTeMaTH4YecKOro aHaliv3a» MO3BOJIAET
CYLIECTBEHHO PAaCIIMPUTh KPYI KaK MAaT€MaTHYECKHX, TaK U NPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYYaoIUMCS, TaK KaK Y HHMX TMOSBISETCS BO3MOXHOCTH CTPOHUTD
rpaduKy CIOXHBIX (PYHKLIMHA, OMPENeNiaTh HMX HAuOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMIAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TpoueccoB. JlaHHasg conep)karenbHas JUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOEHUS MAaT€MaTHYECKUX MOJIENE peaJbHbIX CUTYyalHil,
NO3BOJISIET HAXOOUTh HAaWJydyllee pEIICHHWE B MPUKIAIHBIX, B TOM YHCIE

COIHUAJIbHO-3KOHOMHWYECCKUX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMATHUYECKOTO
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aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaTbHO-IOTUUECKOTO U
KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHHIO yYMEHUH pACIO3HABATh MPOSBICHUS
3aKOHOB MAaTEMAaTHK{ B HayKe, TEXHUKE U HUcKyccTBe. OOydarommecs: y3HAIOT O
BBIIAIOIINXCS PE3yJIbTaTax, IMOJIYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKH Kak
HAyKH, ¥ 00 X aBTOpax.

CopeprkarenbHO-MeTOAUYECKast TuHUS «MHOXECTBa U JIOTHKa» BKIIIOYAET B
ce0sl DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHHS POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TpeajaratoT HaumOoJjiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKU W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIE MAaTEeMAaTHYECKHE
JUCIUIUIMHBL W MX TPWIOKEHUs B eAuHoe uenoe. [loaTomMy BakHO JaTh
BO3MOKHOCTh ~00y4YaromeMycsi TOHMMAaThb TEOPETHUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMEHHOW MaTeMaTHUKU M HCIOJIb30BaTh €0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BakKHBIM TPU3HAKOM MaTeMaTHUKW KaK HAyKd CIEIyeT TMpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHMM M CJICIOBAHHE OIpeaeIEHHBIM
OpaBWJIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTH4YEeCKONH JIOTMKA CIHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
oOy4Jaronmxcs, mo3BOJIIET UM CTPOUTHh CBOM PACCY>KIEHUS Ha OCHOBE JIOTHYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTHYECKOTO MBIIUICHHUS.

B yuebHOM Kkypce «Anrebpa W Hayaja MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOr0 MOJEIUPOBAHUS, KOTOPHIE IMPHU3BAHBI
CrocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJENEH peaibHbIX
CUTYyalluid, HWCCIEAOBAHMS 3TUX MOJENEH C TOMOLIBI0 ammapara aiaredpbl u
MaTeMaTHYEeCKOr0 aHain3a, WHTEPIPETAlU TOJYYEHHBIX pPe3yibTaToB. Takue
3a/1aHusl BIUIETEHBI B KAXK/IbIN U3 pa3iesioB MPOTrpaMMBbl, TOCKOJIbKY BECh MaTepHUal
y4eOHOro Kypca IIMPOKO MCIOJIb3YeTCd IJis peuleHus] MpUKIaAHbIX 3anad. [lpu
pelIeHUH  pealbHbIX  MPAaKTHUYECKUX  3aJad  oOydyaromuecss  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONB30BaTh  AHAJIOTUIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEMICHUS TMPUKIATHBIX 33134
OpraHu3yeTCs B IPOLIECCE U3YyUEHUs BCEX TEM yueOHOro Kypca «Anredpa 1 Hadasa
MaTEMaTUYECKOTO aHATU3a».

Ha wusydyenne yueObHOTO Kypca «AnreOpa W Hayajla MaTeMaTH4YECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Yuciia v BbIYUCTCHUS

Panmonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, TMPOIICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. [Ipumenenue npoOedt U MPOIEHTOB IS
pelLIeHUs PUKJIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPACIIEH 3HAHUM U PEaJIbHOM KU3HU.

JleucTtBuTenbHble 4Yucia. PanuoHalbHBIE W UPPALMOHAIBHBIC YHCIIA.
ApudmMernyeckue  omepalMd ¢ JICWCTBUTEIBHBIMM  YHUCIaMH.  Moaynb
JEHCTBUTEIBHOTO YKClIa U ero cBoiicTBa. [IpnOnmk€HHbIE BHIYMCICHMS, TIPAaBHUIIa
OKpYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BHIYMCICHU.

Crenenp ¢ uenbiM nokazareneM. buhom Hbrotona. Hcenonb3oBaHue
noaxosen GopMbl 3aMUCH AEUCTBUTEIbHBIX YUCEN ISl PEHICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTYpPaJIbHOM CTEIIEHH U €T0 CBOMCTBA.

CreneHb C palMOHAJIbHBIM IOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JICCTBUTEIILHBIM MMOKAa3aTEIEM.

Jlorapudm uymcna. CpoiicTBa norapudma. JleciTuuHble U HATypaJbHbIE
Ja0rapu(MBsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOIO aprymeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXISCTBEHHBbIE MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHEHUsA. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAITMOHATBHBIX YPAaBHEHUU U
HEpPAaBEHCTB. MHOTOYJIEHBI OT OJHOM NEpeMEeHHOW. JleneHne MHOroujieHa Ha
MHOTO4J€H ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  UEIBIMH
koapdurmenramu. Teopema Buera.

[TpeobpazoBaHust YMCIOBBIX BBIPAXKEHUMN, COACPIKAIINX CTETIEHU U KOPHHU.

HNppauunonanbHbie YpaBHEHUS. OcHoBHbIE METO/IbI pelLIeHUs
VPPalHOHAIBHBIX YPABHCHUMU.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHbBIX

YPaBHEHHM.
[IpeoOpazoBanre BEIpAKEHHM, COACPIKANTUX JTOTAPU(MEI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIC METO/IBI perieHus

JorapuMUYECKUX YPABHCHHI.
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OcHoBHbIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BbIPAXKECHUH. Pelenue TpuroHoMeTpuieCKuX ypaBHEHHM.

Pemenne cucreM nMHENMHBIX ypaBHEHHMM. Marpuia CUCTEMBbI JIMHEWMHBIX
ypaBHeHuil. OnpenenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOMCTBA, BBIYMCIIEHUE €r0 3HAYEHHUs, IPUMEHEHUE ONPEICIUTENS U PELICHHUS
CHUCTEMbl JIMHEWHBIX YypaBHCHUW. PemeHue npukiIagHbiX 3a7ady C I[OMOUIBIO
CHCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBanue DOCTPOEHHOW MOAEIH C
MIOMOIIBIO MATPUIL U ONIPEAECTUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH peajbHOM CHUTyallUH C MOMOUIBIO
yYpaBHEHU W HepaBeHCTB. lIpuMeHeHHWE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/ad U3 Pa3IuyHbIX o0JiacTeld HayKu U peaibHOM
KU3HU.

DyHKUMU U TPaPUKH

OyHKIMA, CcrnocoObl 3amanus ¢GyHKUuH. B3auMHO oOpaTHbBIE (QYHKIIHH.
Komnozunust @ynkuuit. I'paduk  pyHkiuu. SnemeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (yHKUIUMA.

Ob6nactp onpeneneHus 1 MHOKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkumm.
[TpomexyTku 3HaKonocTostHCTBa. YEéTHBIC U HEeU€THBIC PyHKIMU. [lepronnueckue
byakuuu. [IpoMeKyTKM MOHOTOHHOCTH (GYHKUIHMH. MaKCHUMyMbl M MHHUMYMBI
dbynkuun. Hanbosnpiiee n HauMeHbllee 3HaueHus YHKIIMU Ha TTPOMEXKYTKE.

JluneiiHasi, KBaApaTUdHas W JPOOHO-IMHEWHas (QYHKIUMU. DJIeMEHTapHOE
UCCJIeIOBAaHUE U MOCTPOEHUE UX rpauKOB.

CrenenHast GyHKIMS ¢ HATypaJIbHBIM U LIeJIbIM MOKa3ateneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa M rpaduK KOpHS N-O CTENEHW Kak (yHKUIUH OOpaTHOU
CTEINIEHU C HATypaJIbHBIM [TOKa3aTeJIEM.

[loka3zatenbHass u jorapupmMuyeckas (yHKUMU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpa@ukoB (GyHKIMMA 1715 PEIICHNUs] YpAaBHEHUM.

Tpuronomerpuyeckass OKPYKHOCTb, ONpPENEIECHUE TPUTOHOMETPHUUECKUX
(YyHKIMH YUCIOBOTO apryMEHTA.

@DyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IMpoleccax M SBICHUSX.
I'paduxu peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajau3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUS IOCJIEIOBATEIILHOCTEH. MeTton
MaTeMaTH4eCKON WH]TYKIIHH. MoOHOTOHHBIE u OrpaHUYCHHbIC
NOCJIE0OBATEIBHOCTU. VICTOpUS BO3HMKHOBEHHS MaTE€MaTUYECKOIO aHalIu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyecKkas mporpeccuu. beckonedHo yObIBaromiast

reomeTpudeckas nporpeccus. CyMma O€CKOHEYHO YOBIBAIOIICH T€OMETPUYCCKON
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IPOTrpecCu. JINHENHBIN U 3KCHOHEHIMAIBHBIN pOCT. Yncno e. Dopmyiia CII0KHBIX
npoueHToB. Mchnonp30BaHWE MPOrPECCHMU [Jis  PEIICHHs peajbHbIX 3a/ad
MPUKJIAIHOTO XapakTepa.

HenpepreiBable (yHKIMM W uX cBoHcTBa. Toukw pa3pbiBa. ACHMIITOTHI
rpadgukoB ¢yHkiui. CBoiicTBa (GYHKIMNA HEMPEPHIBHBIX Ha OTpe3ke. Merton
UHTEPBAJIOB JUISl pELICHUs] HepaBeHCTB. I[IpuMeHEHuEe CBOWCTB HENPEPBIBHBIX
byHKIUH U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie PpyHKIMU. Onpesenenne, TeOMETPUIECKU U
bu3MUeCKuil CMBICT IPOU3BOIHOM. Y paBHEHHUE KacaTeabHOU K Tpaduky QyHKIIUH.

[IpousBoanble  3nemMeHTapHbIX  QyHKiud.  [IpousBomHass ~ CyMMBbl,
IPOU3BEACHUS, YACTHOTO U KOMIO3UIIMU (PYHKITUH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, OInepaludd HaJ MHOXXECTBAMM M MX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO — amnmapara s
ONMCAHUS PEATbHBIX MPOLECCOB W SIBJICHUW, NMPU PEUICHUM 3aJad W3 APYTUx
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTa, CJEICTBHUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHMUSI.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbhbie u uensie yucna. [IpumeHeHne npu3HAKOB AEIUMOCTU LENbIX
yycell, HauOombInui oOmui aenutens (mamee — HOJl) m HamMmeHnbimee ooOiee
kpaTtHoe (nanee — HOK), octatkoB o moaynto, anropurMa EBkianga ans pereHus
3a/1a4 B 1EJIbIX YHCTIaX.

KommnekcHble uucna. AnreOpanyeckass W TpPUTOHOMETpUUYEcKas (OpMbI
3alUCU KOMIUIEKCHOTO 4Hcia. ApU(pMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
guciamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHrn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PEIICHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/au.

YpaBHeHUS U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YpPaBHEHUH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPHUYECKHUX  ypPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcCHOBHBIE METOJBI PEIICHUS TOKA3aTCIbHBIX U  JIOTAPUPMUIECKUX
HEPABEHCTB.
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OCHOBHBIE METOBI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZBI PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPPaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPUPMUIECKUX YPAaBHEHUM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJady M 3ajJad M3 pa3jIuyHbIX OO0JIacTell HayKu U peanbHON
YKU3HH, NHTEPIPETALMS [OJYyUYEHHBIX PE3YJIbTATOB.

DOyHKUMU U TPaPUKH

I'paduk xommosunum GyHkiuid. ['eoMerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue QPyHKIIMH, UX CBOMCTBA U TpadUKy.

I'paduueckne mertonpl pemieHus ypaBHeHHM M HepaBeHCTB. ['paduueckue
METO/bI PEUIEHU 33724 C MapaAMETPAMMU.

Ucnonb3zoBanne rpapukoB (QYHKIMN AJi1 HMCCIENIOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPH PELIEHUU 3aJad U3 APYTUX YUYEOHBIX
MPEIMETOB U PEATbHOU KU3HU.

Havana MaTeMaTH4eCcKOro aHajamu3a

[IpumeHeHue mpou3BOAHON K UCCIIENOBaHMIO (DYHKIMIA HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxaenue — HauOonbIIero M HAUMEHBIIEro  3HAYEHUU
HENPEePbIBHON (YHKIIMU HA OTPE3KE.

[IpuMeHEeHNE NPOW3BOAHOM Il HAXOXKICHMS HAWIY4YUIErO pEIICHUS B
NPUKIAIHBIX 3a/Jadax, Uil ONpPEACIIEHUS CKOPOCTM M YCKOPEHMs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKM. [IpaBuiia HaxoXaeHUs TEpBOOOPA3HBIX.

WNHurerpan. ['eomeTprueckuii CMBICII UHTETpaa. Brruncinenune
onpenenéHHoro uaTerpana no Gopmyne Hetotona-Jleitbuuiia.

[IpumeHeHue uwHTErpana s HaxXOXKJIEHUs IUIOAAell MIOCKUX (uUryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemennii audepeHInanbHbIX ypaBHEHUH. Marematudeckoe
MOJIETUPOBAHUE PEAIbHBIX IMPOLECCOB C TNOMOUIBI0 AU(depeHnaTbHbIX
YPaBHEHHM.
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IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHCKOro BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKA O0YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  OOIIecTBa,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TPaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHI U JPYroe), yMEHHE
B3aUMOJECICTBOBATh C COLMAJIbHBIMA HHCTHUTYTAaMHM B COOTBETCTBUH C HX
(GYHKIUSMUA U Ha3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAaHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JTOCTHKEHUSAM POCCUHMCKUX MATEMATUKOB U POCCUKMCKOM MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JAYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO TMOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUM HAyKH W JEATEIbHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

3CTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs 3CTETUKY MATEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHUH, pacCyXI€HUI, BOCIIPUUMUYUBOCTh
K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEeMAaTUYECKUE 3HAHUS B
WHTEPECax 3I0pPOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTJIbIXa, PETYIsipHAs hU3HUEcKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIILHOM JEATENBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
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MaTEMaTUKOH M €€ MPHIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccud W peaau3oBBIBaTh COOCTBEHHBIC KHU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHHI0 U
caM0OOpa30BaHUI0 Ha MPOTSHKCHHHM BCEH JKM3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHN MTPAKTUYCCKUX 3aJlad MaTEMaTHYECKOM HAIpaBJICHHOCTH;

7) IKOJIOTHY€CKOTO BOCITUTAHHSA:

c(hOPMHPOBAHHOCTh  JKOJOTHMYECKOW KYJIBbTYPhl, TIOHHMMAaHHE BIUSHUS
COIIMAIBHO-PKOHOMHYECKHUX IPOIIECCOB Ha COCTOSHHUE MPUPOJHON U COLMATIBLHOMN
Cpeibl, 0CO3HAHHUE TJIO0AIBHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTeMaTHYSCKMX 3HAHWW JUIS pPEIICHWS 3a7ad B 00JacTH
OKpYXaloleld cpepl, IUIAaHUPOBAHUE ITOCTYIIKOB W OIICHKH HMX BO3MOXHBIX
TIOCJICJICTBUM IS OKPYKAFOIICH CPeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM ©  OOIICCTBEHHOW  NPAKTUKH, IOHUMaHUE
MaTEMaTHYCCKONH HayKd Kak cgepbl UYeIOBEUCCKOW JeSITeIbHOCTH, JTaloB ¢
pPa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHUEC S3BIKOM
MaTEMaTUKH M MaTEMaTHYCCKON KyIbTYypOd KaK CpEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W WCCIIEIOBATEIBCKYIO JIEATCIbHOCTh
WHIUBHIyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIE AeHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBILITH U XAPAKTEPU30BATh CYLIECTBEHHBIE NPHU3HAKH MATEMATHYECKHX
OOBEKTOB, TIOHATHI, OTHOLIEHUH MEXAYy MOHATUAMH, (HOPMYIUPOBATH
ONpeJeNeHNs] MOHATHI, YyCTaHaBINBAaTh CYUIECTBEHHBIN MPU3HAK KIIACCU(PUKALNH,
OCHOBaHUS 17151 0000IICHHS U CPAaBHEHHUSI, KPUTEPHUH MIPOBOJMMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (QOPMYIMPOBaTH W  NPEoOpa3OBBIBATH  CYKICHUS:
YTBEPIUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUNS
B (haKkTax, JaHHBIX, HAOMIOJECHUSIX U YTBEPXKICHUSX, MpeAjaratb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTHUBOPEY UL,

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
VMHIYKTUBHBIX YMO3AKIIOUYECHHUM, YMO3aKIIOUEHUH 10 aHAJIOTHH;
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MIPOBOJUTH CAMOCTOSITENIPHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPIKICHUIM
(mpsiMBIE U OT MMPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBOIBI;

BBIOMpaATh croco® perieHus: yd4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh HamboJiee TOAXONAIUMHA C  y4€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarebCcKue 1eiicTBUA:

UCIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIBCKUM WHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpodIeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpPMHPOBATH THIOTE3Yy, apryMEHTHUPOBAThH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEHN MEX1y OOBEKTaMHU, SIBICHUSIMU, POLECCAMU;

CaMOCTOSATEILHO (OPMYITHPOBATH OOOOIICHUS W BHIBOJABI 10 Pe3yibTaTam
NPOBENEHHOTO  HAOJIONEHUS, HWCCICIOBAaHUS, OICHHUBATh  JOCTOBEPHOCTH
MIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 000OIIICHHMIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE IIpPOIecca, a TakKe BBIJBUTATh
IIPETIONIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBIIATE JACPUIIUTEI HHOOPMAIUHU, TaHHBIX, HEOOXOAMMBIX JIJII OTBETa Ha
BOTIPOC U JIJIsI PEIICHHMS 3a]1a4H;

BBIOMpATh WH()OPMAITUIO U3 UCTOYHUKOB PA3TMYHBIX THUIIOB, aHATU3UPOBATh,
CHUCTEMATU3UPOBaTh W HWHTEPIPETUPOBATh WH(POPMAIUIO pA3IMUYHBIX BHUIOB M
dbopm npencTaBiIeHUS;

CTPYKTYPHPOBaTh WH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpaUyueCcKy;

OIICHUBATh HaJEKHOCTD uHbopMaruu 1o CaMOCTOSTEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBbIE YHHUBeEpPCAJIbHbIE YUeOHbIe IelCTBHS

OOmenue:

BOCIIPUHUMATHL U (OPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMU U
HeasIMU OOIICHUS, SICHO, TOYHO, T'PAaMOTHO BBIpaXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pEIIeHHUs 3aJayH,
KOMMEHTHPOBATH MOJTyUYCHHBIH PE3yJIbTaT;

B X0Jie 0OCYXKJICHHS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOUW TEMBbI,

HpO6JI€MBI, pemaeMoﬁ 3aJa4dd, BBbICKAa3blBaTb HACH, HAICJICHHBIC Ha IIOHCK
Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 21.10.24 08:50 (MSK) MNpocTas noanucb




13

pELIEHUs], COIMOCTABIISITh CBOU CYXKIEHUSA C CYXICHUAMH APYTUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMuMe M CXOJICTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopMynHpoOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTAaBIATh PE3YJbTaThl PEIICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BaHU,
IPOEKTa, CaMOCTOSATEIHHO BBIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3a1ad
IIPE3EHTAIMU U OCOOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbI€ YHUBEPCAJbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

COCTaBJISITH IJIaH, aJITOPUTM PEIICHUs 3a/1aul, BIOMpATh CIIOCOO pelIeHus ¢
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEU, apryMEeHTUPOBAaTh
U KOPPEKTUPOBATh BapUaHThI PEIICHUHN C y4ETOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI MHTEJJIEKT:

BJIQJICTh  HABBIKAMH  TIO3HABATEIBHOW  pedIeKCMH  KaK  OCO3HAHUS
COBEPIIIAEMbIX JCUCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAJCTh
croco0aMu  CaMOTPOBEPKH, CAMOKOHTPOJISI TMpOIlecca M pe3yibTaTa PEIICHUS
MaTeMaTHYECKOM 3aJ1a4H;

MPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh MPU PEIICHUU 3aJ1a4H,
BHOCUTH KOPPEKTUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJbTaTa IEJIN U YCIOBUSM, OOBIACHITH TPUUUHBI
JOCT)KEHUS WM HEJIOCTIKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAUBUAYaJIbHOM
paboThl mTpU pEHIeHUH YYeOHBIX 3a7ad4, MPUHUMATh I1€Jdb COBMECTHOM
NeSITENbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHON palOoThl, paclpeleisiTh
BUIBI PabOT, JOrOBapuBaThCA, OOCYXXJAaTh TIpOLIECC W pe3yibTaT padoThI,
0000111aTh MHEHHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCykaeHUs, 0OOMEH MHEHHH,
«MO3TOBbIE€ IITYPMb» W HHBIE), BBINOJHITH CBOK YacTb pabOThl U
KOOPJIMHUPOBATh CBOU JECUCTBUS C JPYTMMHU YJI€HAMU KOMAaHJbl, OIEHUBATH
KayeCcTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KpUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI
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K konmy oOyuenus B 10 kJjacce oOydarOUIuics ITOIYYHT CICAYIOIIHE
IpEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM padoueil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHYECKOTO aHAIH3a:

Yucia 1 BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIIMOHAIBHOE YHUCIO, OECKOHEYHAas
nepuogudeckas JpoOb, TMPOIEHTHI, HWPPAIHOHAIBLHOE YHUCIO, MHOXECTBA
pPaLMOHAJIBHBIX U JICCTBUTENBHBIX YUCEI, MOAYJIb IEUCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JpOOM W TPOUEHTHI JJI PEIIeHUS NPUKIAJHBIX 3a1ad U3
pPA3JUYHBIX OTPACIICV 3HAHUHM U pealbHOM KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIUMCICHUS, PaBUjia OKPYTIEHUs, MPUKUAKY U
OILIEHKY PE3YJIbTaTa BbIYMCIICHUI;

CBOOOJHO OMEepUpOBaTH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
UCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3alUCH JIEHCTBUTEIbHBIX YUCEN JUIsl PEIICHUS
NPaKTHUYECKUX 3aJ1a4 U NIPEACTABICHUS TAHHBIX;

CBOOOJ/IHO OIEpPUPOBATh MOHITHEM: apU(PMETUUECKUN KOPEHb HATypaIbHOM
CTETICHU;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: CTEIICHb C PAIlMOHATBHBIM MTOKa3aTeIeM;

CBOOOJIHO OMNEPUPOBATH MOHATHUSMU: JIOTapudM YHCIIA, JECATUYHBIC W
HaTypaJbHbIE JTOrapu(MbI;

CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CUHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YHCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSIMHU: apKCUHYC, apPKKOCUHYC U APKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUsSI H HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHATUSMH: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUJILHBIE HEPABEHCTBA;

NPUMEHSTh pa3IMyHbIE METOJbl PEIICHHS pPalMOHAIBHBIX U APOOHO-
pallMOHANIbHBIX yPABHEHUH, NPUMEHSATh METOJl MHTEPBAJIOB ISl PELICHUSA
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH TMOHSTUSMU: MHOTOWIEH OT OJHON MEpPEMEHHOM,
MHOTOYJIEH C UEIbIMU KO3(DPUIMEHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSITh
JIEJICHHE MHOTOYJICHA HA MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELICHUS 3a7a4;

CBOOOJIHO ONEpPUPOBATh TMOHSATUAMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpulla, ONPEAECIUTENb MAaTpPULBl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpEAeNuTeNss 2 X 2 sl BBIYMCICHHUS €ro 3HA4eHUs,
IIPUMEHATh ONPEIACIUTENId ISl PEUICHHUS CHUCTEMBl JIMHEHMHBIX YPAaBHEHUM,

MOICIINPOBATL PCAJIbHBIC CUTyallMW C ITIOMOIIBIO CUCTCMbI JIMHENHBIX ypaBHeHHﬁ,
Onepatop 340 000 "KomnaHus "TeH3op"
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UCCIIEIOBATh TIOCTPOEHHBIE MOJIEIM C IOMOIIBIO MaTpHIl U ONpeaeIuTeNei,
UHTEPIIPETUPOBATD MOJIYUECHHBIN pe3yNbTar;

UCIOJIb30BaTh CBOWCTBA JEHCTBUHW C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPAKCHU;

BBIMOJIHATH NpeoOpa30BaHUsl YUCIOBBIX BBIPAXKEHUMN, COJIEPKALINX CTEIEHH C
paloHaIbHBIM MTOKA3aTEeNIEM;

UCIIOJIb30BaTh CBOMCTBa norapumMoB VTSt npeoOpa3zoBaHus
norapu(MUYECKUX BbIPAKEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMU: HUPpPALMOHAIbHBIC, MMOKa3aTelbHbIE U
norapuMUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHUsI C TOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B UJIU OCYILLIECTBIISS IPOBEPKY KOPHEIL;

OPUMEHATH OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIbI AJIsl IpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKEHU;

CBOOOIHO ONEpUpPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAWMBIE (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHECHHIA;

MOJISIUPOBATh pEalbHbIC CHUTyallMd Ha S3BIKE aireOpbl, COCTaBIAThH
BBIDQXKCHHS, YpaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJadyd, HCCIEI0BaTh
NOCTPOEHHBIE MOJIEJIH C UCIIOJIHb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHM U rPpaPUKHU:

CBOOOJTHO OINEpPUPOBATh MOHATUAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMs GYyHKUUH, rpaduk QyHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (yHKIIHIA;

cBOOOHO OIEpPHPOBATh MOHATUAMHU: OOJACTH OIpPENCICHHUS W MHOXECTBO
3HaYeHUH QYHKIWHU, HYJIH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CcBOOOZIHO OMEpPUPOBATH MOHATHAMH: YETHbIE M HEYETHBIE (DYHKIIUH,
nepuoandeckrue QyHKIUH, MTPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBI U
MUHUMYMBl (YHKLIHH, HAuOOJblIIEe W HauUMEHbLIEE 3HAaueHHEe (QYHKIMH Ha
IPOMEXKYTKE;

cBOOO/IHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIHS C HATypajJbHBIM U
[ENbIM TIOKa3aTesneM, rpaduk CTemeHHONW (PYHKIMU C HaTypaldbHBIM U IIEIBIM
nokaszatenieM, rpaduk KOpHA n-oil cTerneHu Kak (PyHKUHMU OOpaTHOW CTENEeHU C
HaTypaJbHBIM ITOKa3aTeseM;

ONEepUpPOBaTh TMOHATUAMHU: JIMHEHHAs, KBaJpaTH4Has U JPOOHO-TMHEWHas
(yHKLIMH, BBITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPa(UKOB;

cBOOOIHO OMEpUpPOBATh MOHATUSAMM: IMOKa3aTelbHas M Jorapudmuyeckas
GbyHKIIMM, WX CBOMCTBA W TpaUKH, WUCIOIH30BaTh MX TpapUKU IS PEIICHHUS

YpaBHEHUN;
Onepatop 340 000 "KomnaHus "TeH3op"
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CBOOOJIHO OMNEPUPOBATh MOHITUSMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oTpeJieieHNe TPUTOHOMETPUUECKUX (PYHKITUH YHCIIOBOTO apryMEHTa;

UCTOJIb30BaTh rpaduku (QYHKIMA Ui WCCIEAOBAaHMS MPOIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3a/ad U3 JPYTUX y4eOHBIX MPEIMETOB U PealbHOU
KU3HH, BBIpXXaTh (JOPMYJIaMU 3aBUCUMOCTH MEXIY BETUUNHAMU;

Hauana MaTeMaTH4ecKoro aHajamsa:

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: apuPMeTHUecKass U TeOMETpUYeCcKas
nporpeccusi, 0eCKOHEYHO yObIBaIOIasi reOMETpUUYECKasi MPOTrPeccus, JMHEHHBINA U
AKCIIOHEHIIUATLHBIN POCT, (hOpMya CIOKHBIX MPOIIEHTOB, UMETh MPEJCTABICHHE
0 KOHCTaHTE;

UCIIOJb30BaTh MPOTPECCUM VISl PELIEHUS pPEAIbHBIX 3aJad IPHUKIIAIHOIO
Xapakrepa;

CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEI0BATEIHLHOCTD, CIIOCOOBI 3a/1aHUS
MIOCJIEI0OBATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MOCIEAOBATEIBHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUSA MATEMaTHYECKOrO aHaliu3a KakK aHajn3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OMNEpPUPOBATH MOHATUSMH: HEINPEpPhIBHbIE (YHKIUU, TOYKHU
pa3psbiBa rpaduka GyHKIKUH, aCUMIITOTHI Tpaduka QyHKINY;

CBOOOJIHO OIEpUPOBATH MOHATHEM: (YHKIMS, HENpEephiBHAS Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIMI JIJIs1 pEIICHUs 3aad4;

CBOOOJIHO OMNEpPUPOBATH TMOHATUSMH: TIepBasi W BTOpas MPOU3BOAHBIC
(GyHKIMY, KacatenbHas K rpaduky QyHKINH;

BBIYUCIISITH MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (PYHKIIMM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (PYHKITUHA;

UCIIOJb30BaTh T€OMETPUUYECKUN M (PUBMYECKUM CMBICT MHPOU3BOJTHOM st
peleHns 3aad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHATUSIMHU:  MHOXECTBO, OINEpaluud  Haj
MHOECTBAMU;

UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmaparT JJis ONUCAHUS PEaTbHbIX
MPOLIECCOB U SIBIICHU, MPU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEPUPOBATH IOHATUSAMH: OIpPEACIICHHE, TEOpEeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOIICTBO MAaTEMaTUYECKOI0 OOBEKTA, T0KA3ATENbCTBO, PABHOCHUIIbHBIE
ypaBHEHUS 1 HEPABEHCTBA.

K xonmy obyuenus B 11 KJjacce oOy4arOmMACS TMOJYYHUT CIEIYIONIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadaja MaTeMaTHIECKOTO aHaTU3ay:

Yucia v BLIYUCTICHUSA:
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CBOOOJIHO OMNEPUPOBATh MOHATUAMHU: HATypajJbHOE U ILEJIO€ YHUCIIO,
MHOKECTBA HATYpaJbHBIX M LEJIBIX YUCEI, UCIOJIb30BaTh IIPU3HAKU JECIUMOCTHU
uensix yucen, HOJ[ 1 HOK naTypanbHbIX 4Mcel il pelieHus 3aja4, IPUMEHSITh
anroput™m EBkinaa;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa IO MOJYJ0, 3aluChIBaTh
HaTypaJbHbIC YKUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJTHO OMEpUpOBaATh MOHATUSMU: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBIIATh KOMIUIEKCHBIE YHCIa B anreOpanvyeckoil u
TPUTOHOMETPUUYECKON (popMe, BBIMOIHATH apu(PMeTHuecKre onepanuy ¢ HUIMHU U
U300paXkaTh Ha KOOPJIMHATHOM MIIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OMEpUpPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, MOKa3aTelbHbIE U
gorapuMUYECKUe HEPABEHCTBA, HAXOAUTh MX PELIEHUS C  I[OMOIIbIO
PAaBHOCHJIBHBIX MIEPEXO/IOB;

OCYIIECTBJISITh  OTOOp KOpPHEH TMpU PEUICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS,

CBOOOJIHO OINEPUPOBATH TIMOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHSTh  HEO0OXOAuMble  (POPMYJIbl  JJIS  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABECHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMHU: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

peliarthb palnroHaIbHbIC, MppalHOHAIbHEIE, MOKa3aTeNbHbIE,
jgorapu@mMuyeckrue W TPUTOHOMETPUUYECKHE ypaBHEHUSI UM  HEPaBEHCTBA,
COZIEpIKAIlIE MOJYJIM U IapaMeETPBHI;

MPUMEHSTH rpaduuecKkre METObI JIsl PEIICHUS] YPABHECHUN U HEPABEHCTB, a
TaKKe 3a71a4 C mapameTpamu;

MOJEJIIMPOBATh pEAJIbHbIE CHUTyallUM Ha S3bIKE alreOpbl, COCTABIATH
BBIPA)KCHUS, YPABHEHHS, HEPABEHCTBA M WX CHCTEMBI [0 YCIOBHIO 3aJ1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENN C HCIOJb30BAHUEM allaparta ajireopsl,
VHTEPNPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHKUUM U TPAPUKU:

CTpOUTh TpadUKH KOMIOZUIIMU (PYHKIIUH C TOMOIIBIO DSJIEMEHTAPHOTO
UCCJIEIOBaHUS U CBOMCTB KOMITO3HMIIMM IBYX (DYHKLHUIA;

CTPOUTh TEOMETPUYECKHE O0O0pa3bl ypaBHEHWH W HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

Onepatop 3710 000 "KomnaHus "TeH3op"
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CBOOOZIHO  OMEpUpPOBaTh MNOHATUAMHU: T'PaQUKH  TPUTOHOMETPUUECKHUX
byHKIIHH;

OPUMEHATh (QYHKIMM I MOJCIUPOBAHUS M HCCIEIOBaHMS pPEabHBIX
IIPOLIECCOB.

Havana MmareMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh MMPOU3BOJIHYIO Ul UCCIIEOBaHUs (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAUTh HauOOJIbIllIEE U HAUMEHbIIEE 3HaYEHUs (PYHKLIMN HENPEPbIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IPOU3BOJHYIO Ul HAaXOXKJIEHUS HaWIydlllero peuIeHHs B
OPUKJIAJHBIX, B TOM UHCJIE€ COLUUAIbHO-DKOHOMUYECKHX, 3ajadax, s
ONpeseNeHUs] CKOPOCTHM M YCKOpPEHHUs Ipolecca, 3aAaHHOro (GopMysoll wuiu
rpaguKoM;

CBOOO/IHO ONEpUpOBaTh MOHATUSAMU: IE€pBOOOpa3Hasi, ONpeAeIEHHbIN
UHTErpaj, HAXOAWTh IEPBOOOPA3HbIE AJIEMEHTAPHBIX (PYHKIHMI M BBIUYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuiia;

HAXOJUTh TUIOLIAAN IIOCKUX QUTYP U 00BEMBI TEJT C TOMOLIBI0 UHTErpalia;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICJIMPOBAHUM Ha MpHUMEpe
cocTaBlieHHs TU(PPepeHIINATbHBIX YPAaBHEHUI;

pemiath NpUKIAAHbIE 33Jadyd, B TOM YHCIE COLUATbHO-3KOHOMUYECKOTO U
(du3nuecKoro xapakrepa, CpecTBaM1U MaTEMAaTUYECKOTO aHAJU3A.

Onepatop 3710 000 "KomnaHus "TeH3op"
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10 KJIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne HaunMmenoBaHue pa3ieioB U TeM (uugposbIe)
Kontposabubie | IlpakTnueckue
n/n NporpaMmbl Bcero o0pa3oBaTte/bHbIE
padoThI padoTshI
pecypcsbl
MHOXK€eCTBO IEUCTBUTENBHBIX YHCEIL. Bu6muorexa LIOK
1 MHuorowieHbl. ParmoHaibHbIe ypaBHEHUS U 24 1 https://m.edso00.ru/1568aba3
HepaBeHCTBA. CHCTEMBbl TMHENHBIX YpaBHEHUM
5 Oynkiun u rpapuku. CreneHHas QyHKIHS C 12 1 brbmiorexa LIOK
HeJIEIM TTOKA3aTeeM https://m.edsoo.ru/1568aba3
3 ApudmMeTnuecknii KOpeHb N-0i CTETICHH. 15 1 brbmorexa LIOK
VpparHoHATbHbIE YPABHEHHS https://m.edsoo.ru/1568aba3
4 [TokazarenpHast pynknus. [TokazarenbHbIe 10 1 bubmmorexa LIOK
ypaBHEHHS https://m.edsoo.ru/1568aba3
5 Jlorapudmuueckast GyHKITHS. 18 1 brbmorexa LIOK
JlorapubmMuteckie ypaBHEH S https://m.edsoo.ru/1568aba3
5 TpUroHOMETPHYECKHE BHIPAKEHHS U 2 1 bubmorexa LIOK
ypaBHEHHs https://m.edsoo.ru/1568aba3
bu6mmnoreka [JOK
7 [TocnenoBarenbHOCTH U POrpeccun 10 1 https://m.eds00.ru/1568aba3

Onepatop 340 000 "KomnaHus "TeH3op"
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Bbu6nunorexa [JOK
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9 [ToBTOpeHne, 0600IIeHNE, CHCTEMATH3AIHS c ) Bubmuoreka LIOK
SHAHMH https://m.edsoo.ru/1568aba3
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11 KJIACC
KosnuyectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (uudposbie)
Kourpoasnsie | IIpakTnyeckue
n/n MpOrpamMmbl Bcero oOpa3oBaTejibHbIEC
padoTbI padoTsbI
pecypcsl
1 HccnenoBanue QyHKIUN C TOMOIIBIO 99 1 bubnmnoreka [HOK
IPOM3BOHOMN https://m.edsoo.ru/f11c4afd
bu6munoreka [JOK
2 I1 12 1
ePBOOOPASHAS I HHTErpa https://m.edsoo.ru/f11c4afd
3 ['paduku TPUTOHOMETPUUYECKUX (PYHKIIMA. 14 1 bubmuorexa [{OK
TpuroHoMmerprueckre HepaBeHCTBA https://m.edsoo.ru/f11c4afd
HppanuonanbHble, IOKa3aTeIbHbIE U bubmmnoreka [{IOK
4 24 1 :
Jorapu(pMUUYECKIE HEPABEHCTBA https://m.edsoo.ru/f11c4afd
bu6nunorexa [JOK
) K 10 1
OMIICICHPIC THeTa https://m.edsoo.ru/f11c4afd
bu6moreka [[OK
H 1 1
° HTYPAILHPIC H IERIE THETA 0 https://m.edsoo.ru/f11c4afd
;| e |
. P https://m.edsoo.ru/fl1c4afd
ypaBHEHUH
8 3amauu ¢ mapamerpa 16 1 bubmorexa [IOK
YW C MapaMeTpaMu
A pameTp https://m.edsoo.ru/f11c4afd
9 [ToBTOpenue, 0000IIeHHE, CUCTEMATU3AIIHS 16 5 bubnmnoreka [HOK

3HAaHUHU

https://m.edsoo.ru/fl1c4afd
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

Marematuka. AnreOpa 1 Hauasa MmareMaTHueckoro aHanusa 10 kinacc; yriay6neHHoe
oOyuenue: yueOHuk / Mepansak A.l'., Homuposckuii I.A., [TomsikoB B.M., mox penakuueit
[Moponsckoro B.E. — M.: AkunonepHoe obmiectBo «M3marensctBo «IIpocemenue»

Marematuka. Anrebpa u Hadaia MaTreMaTudeckoro ananmsa 11 kiace; yriyosieHHoe
oOyuenue: yueOnuk / Mepsnsk A.I'., Homuposckuii [I.A., [TonskoB B.M., mon penakiueit
[Tononsckoro B.E. — M.: AkuuronepHoe oomiectBo «M3narenbctBo «IIpocBemennes

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HNHTEPHET

http://resh.edu.ru/ - OGpa3oBarenbHbIi OpTaT «POCCHIICKast 3JCKTPOHHAS KO

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

- bubmnoreka [IOK

http://www.edu.ru/ - Poccuiickoe oOpa3oBaHue- (eaepaabHbIi mopTa

http://www.ege.edu.ru/ - Odununansusiii caiir EI'D

http://www.fipi.ru/ - Marepuanst EI'D u THA

http://www.math.ru - Koyutekius KHUT, BUACO-JICKIIHI, TOJ00pKa 3aHUMATEIbHBIX
MaTteMaTHueckux (aktoB. Mupopmarus 00 oduMIInagax, HaydHbIX [IKOJaX M0 MaTeMaTHKE.

Menuareka

http://school-collection.edu.ru - Xpanuwiie eIHHON KOUIEKIIHU [E(POBHIX
00pa3oBaTeIbHBIX PECYPCOB, TJ€ IPEACTABICH IMPOKUI BHIOOP AIIEKTPOHHBIX MTOCOOHIA

http://fcior.edu.ru - Xpanuausiie HHTEPAKTHBHBIX AJICKTPOHHBIX 00pa30BaTEIbHBIX
pecypcos.
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