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HOACHUTEJIBHASA 3AIINCKA

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
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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.

CopnepxarenbHo-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, UCHOJIb30BaHUE (DYHKLMUI Uil pElIeHUs 3a4ad U3 JIPYruX y4eOHbIX
PEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHUYECKUM aHAJIU30M,
TaKk U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHMMaHHE
ynaensiercss (GOpMHPOBAHUIO YMEHUS BhIpaKkaTh (GOpMYyJIamMH 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 cioecHoil. Ero uszyueHwue
CIIOCOOCTBYET Pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHas nuHuA «Havana MaTeMaTH4YecKOro aHaliv3a» MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPYI KaK MAaT€MaTHYECKHX, TaK U MPUKIAJAHBIX 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 TmpoueccoB. JlaHHasg colep)karenbHas JIUHUS OTKPBIBAET HOBBIE
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 pPa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-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 TpeajaraloT HaumOoJjiee YHUBEPCAIbHBIA SI3bIK, OOBETUHSIONINI BCE pa3Jeibl
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 €r0 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 JIOTMKU 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 MaTeMaTH4YECKOrO0 MOJEIUPOBAHUS, KOTOpPHIE 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 Hejeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 21.10.25 09:20 (MSK) MNpocTas noanucb




COJEPKAHUE OBYUYEHUA
10 KUIACC

Yuciia v BbIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, TMPOIICHTHI,
OeckoHeuHble Tepuoanueckue 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 YKCIIa U €ro cBOMCTBA. [IpubnmKEHHbIE BBIYMCIICHUS, TPABUIIA
OKpYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BHIYMCICHU.

Crenenp ¢ uenbiM 1okazareneM. buHom Herotona. HMcnosib3oBaHue
noaxosen GopMbl 3aMUCH AEUCTBUTEIbHBIX YUCEN ISl PEHICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTYpPaJIbHOM CTEIIEHU U €T0 CBOMCTBA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS HEJBIX U APOOHO-PAITMOHATBHBIX YPAaBHEHUN U
HEpPAaBEHCTB. MHOTOYJIEHBI OT OJHOM NEpeMEHHOW. JleneHne MHorowieHa Ha
MHOTO4J€H ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  UEIBIMH
koapdurmenramu. Teopema Buera.

[TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUM, COAEPKAIINX CTETIEHU U KOPHHU.

HNppauunonanbHbie YpaBHEHUS. OcHoBHbIE METO/IbI pelLIeHUs
VPPalHOHAIBHBIX YPABHCHUMU.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIbI PEIICHUSI MOKAa3aTEIbHBIX

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

JorapuMUYECKUX YPABHCHHI.
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OcHoBHbIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BbIPAXKECHUH. Perenne TpuroHoMeTpu4eCKuX ypaBHEHUM.

Pemenne cucreM nMHENMHBIX ypaBHEHHMM. Marpuia CUCTEMBbI JIMHEWMHBIX
ypaBHeHui. Onpenenutenb MaTpulbl 2X2, €ro TreOMETPUYECKHl CMBICT U
CBOMCTBA, BBIYMCIIEHUE €r0 3HAYEHHUs, IPUMEHEHUE ONPEICIUTENS U PELICHHUS
CHUCTEMbl JIMHEWHBIX YypaBHCHUU. PemeHue npukiagHbpiX 3a4ad C I[MOMONIBIO
CHCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBanue DOCTPOEHHOW MOAEIH C
MIOMOIIBIO MATPUIL U ONIPEAECTUTENEH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH pPeajbHOM CHUTyallUH C [OMOUIBIO
ypaBHEHU W HepaBeHCTB. [IprMeHEHUE ypaBHEHHMI U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/ad U3 Pa3IuyHbIX o0JiacTeld HayKu U peaibHOM
KU3HU.

DyHKUMU U TPaPUKH

@OyHKIMA, CcrocoObl 3amanus ¢GyHKUMH. B3aumHO 00paTHBIE (QYHKIUU.
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
dbyakuuu. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MHUHUMYMBI
dbynkuun. Haunbosnbiiee 1 HauMeHbllee 3HaueHus GyHKIMU Ha TIPOMEXKYTKE.

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-OW CTEeNeHW Kak (yHKUUH OOpaTHOU
CTENIEHU C HAaTypaJbHbIM ITOKA3aTEJIEM.

[loka3zatenbHass u jorapupmMuyeckas (yHKUMU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIUNA IS peLICHUs YpaBHEHUM.

Tpuronomerpuyeckass OKPYKHOCTb, ONpPENEIECHUE TPUTOHOMETPHUUECKUX
(YyHKIMH YUCIOBOTO apryMEHTA.

@DyHKIMOHAJIBHBIE 3aBUCUMOCTH B peEaJbHBIX MpOLECCAaX M SBICHUSX.
I'paduxu peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajau3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUS IOCJIEIOBATEIILHOCTEH. MeTton
MaTeMaTH4eCKON WH]TYKIIHH. MoOHOTOHHBIE u OrpaHUYCHHbIC
[OCJIE0BATENIBHOCTU. VICTOpUST BO3ZHMKHOBEHHS MaT€MAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaro1as

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.

HenpepreiBuble (yHKIIMM W uX cBoiicTBa. TOYkM pas3pbiBa. ACHMITOTHI
rpadgukoB ¢yHkiui. CBoiicTBa (GYHKIMNA HEMPEPHIBHBIX Ha OTpe3ke. Merton
UHTEPBAJIOB JUIsl pelIeHUs] HepaBeHCTB. [IprMeHeHue CBOWCTB HENMPEPHIBHBIX
byHKIUH U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkIMU. OnpeaeneHue, reoMEeTPUIECKUN 1
bu3MUeCKuil CMBICT IPOU3BOIHOM. Y paBHEHHUE KacaTeabHOU K Tpaduky QyHKIIUH.

[IpousBoanble  3nemMeHTapHbIX  QyHKiud.  [IpousBomHass ~ CyMMBbl,
IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU (PYHKITUH.

MHoxecTBa M JIOTHKA

MHO)KeCTBO, OIepaldd HaJ MHOXXECTBAMM M MX CBOMCTBa. Jlnarpammbl
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,
JI0KA3aTeJIbCTBO, PABHOCUJILHBIC YPABHEHHS.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbhbie u uensie yucna. [IpumeHeHne npu3HAKOB AEIUMOCTU LENbIX
yycelsl, HauOombInui oOmui aenutens (mamee — HOJl) m HammeHbimee ooOiiee
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
yuciamu. M300pakeHHe KOMIUIEKCHBIX YHCEJl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oi cTeneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PEIICHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/au.

YpaBHeHUS U HEPABEHCTBA

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

OT6op  KOpHEH  TPUTOHOMETPHYECKMX  ypPaBHEHWHA C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcCHOBHBIE METOJBI PEIICHUS TOKA3aTCIbHBIX U  JIOTAPUPMUIECKUX
HEPABEHCTB.
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OCHOBHBIE METO/BI PELICHNS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYIHOCTEH palHOHAIbHBIX,
UPPaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPUPMUIECKUX YPAaBHEHUM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3aJady M 3ajJad M3 pa3jIuyHbIX OO0JIacTell HayKu U peanbHON
KU3HH, NHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DOyHKUMU U TPaPUKH

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

Tpuronomerpuueckre QyHKIIMHN, UX CBONCTBA U IPAPUKHU.

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

Ucnonb3zoBanne rpapukoB (QYHKIMN AJi1 HMCCIENIOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMUKAIOT MPHU PELICHUHU 33Ja4 U3 JPYrHX y4eOHBIX
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 NPOW3BOAHOW MJIsi HAXOXKACHUS HAWIY4YlIEro PENIEHUS B
NPUKIAIHBIX 3a/adax, ISl ONPEACNICHUS] CKOPOCTM M YCKOPEHHMs IMpouecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

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

WNurerpan. ['eomeTpruueckuii CMBICII UHTETpaja. Brruncnenne
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 IMPOLIECCOB C TMOMOUIBI0 AU PEepeHInaTbHBIX
YPaBHEHHM.

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 21.10.25 09:20 (MSK) MNpocTas noanucb




10

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIUKA 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  OOIIecTBa,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TPaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHI U APYroe), yMEHUe
B3aUMOJEICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSMUA U Ha3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAaHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAIIEMY POCCUHMCKONW MATEMAaTUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUM HAyKH W JEATEIbHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIKOUYAS 3CTETUKY MATEMATHYECKUX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHHH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEeMAaTUYECKUE 3HAHUS B
WHTEPECax 3I0POBOTO U 0€30MacCHOTO 00pasa KM3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTJIbIXa, PETYIsipHAs hU3HUEcKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOU IEITENBHOCTBIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpEC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 21.10.25 09:20 (MSK) MNpocTas noanucb




11

MaTEMaTUKOH M €€ MPHIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mpodeccin W peaau30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IIIaHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa30BaHHIO U
caM0OOpa30BaHUI0 Ha MPOTSHKCHHHM BCEH JKM3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHN MTPAKTUYCCKUX 3aJlad MaTEMaTHYECKOM HAIpaBJICHHOCTH;

7) IKOJIOTHY€CKOTO BOCITUTAHHSA:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhI, IIOHHMMAaHHC BIUSHHS
COIMAIBHO-PKOHOMHYECKHUX IPOIIECCOB Ha COCTOSHHUE MPUPOJIHON M COLUAIBLHOMN
Cpeibl, 0CO3HAHHUE TJIO0AIBHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTeMaTHYSCKMX 3HAHWW JUIS pPEIICHWS 3a7ad B 00JacTH
OKpYXKalollel Ccpejpl, IUIAHUPOBAHUE IIOCTYIIKOB W OICHKH HMX BO3MOXKHBIX
TIOCJICJICTBUM IS OKPYKAFOIICH CPeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM ©  OOIICCTBEHHOW  NPAKTUKH, IOHUMaHUE
MaTEMaTHYCCKONH HayKd Kak cgepbl YeJOBEUCCKOW JeSITeIbHOCTH, DITaroB e¢
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.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIE AeHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBILITH U XAPAKTEPU30BATh CYLIECTBEHHBIE NPHU3HAKH MATEMATHYECKHX
OOBEKTOB, TIOHATHI, OTHOLIEHUH MEXAYy MOHATUAMH, (HOPMYIUPOBATH
onpeeeH!s] MOHATHI, yCTaHABINBATh CYHIECTBEHHbBIN NpPU3HAK KiaccU(UKanuu,
OCHOBaHUS 17151 0000IICHHS U CPAaBHEHHUSI, KPUTEPHUH MIPOBOJMMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (QOPMYIMPOBaTH W  NPEoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHBIC, EAUHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U NPOTUBOPEUYUS
B (haKkTax, JaHHBIX, HAOMIOJECHUSIX U YTBEPXKICHUSX, MpeAjaratb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTHUBOPEY UL,

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
VMHYKTUBHBIX YMO3AKIIOUYECHHUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;
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MIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPIKICHUIMA
(mpsiMBIE U OT MMPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBOIBI;

BBIOMpaATh crocod pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHWs, BbIOMpaTh HamboJiee TMOAXONAIUMH C  y4€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarebCcKue 1eiicTBUA:

UCIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIBCKUM WHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpodieMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHUPOBATH THIOTE3Yy, apryMEHTHUPOBAThH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHE
110 YCTaHOBJICHHUIO OCOOEHHOCTE MaTeMaTHu4ecKoro 00beKTa, sIBIICHUS, TIpoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOLECCAMU;

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

IIPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE IIpPOIecca, a TakKKe BBIIBUTAThH
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(DOPMAITUIO U3 HCTOYHUKOB PA3JTUYHBIX THIIOB, aHAJTU3HPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO Pa3IMYHBIX BHUIOB H
dbopm npencTaBiIeHUS;

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

OIICHUBATh HaJEKHOCTD uHbopMaruu 1o CaMOCTOSTEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe 1eiicTBUS

OOmenue:

BOCIIPUHUMATHL U (OPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMU U
HeasIMU OOIICHUS, SICHO, TOYHO, T'PAaMOTHO BBIpaXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M MUCBMEHHBIX TEKCTax, JaBaTh MOSCHEHUS MO XOJYy PEIICHHs 3aJauu,
KOMMEHTHPOBATh MOJTyUYEHHbBINH PE3YJIbTaT;

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

HpO6JI€MBI, pemaeMoﬁ 3aJa4dd, BBbICKAa3blBaTb HACH, HAICJICHHBIC Ha IIOHCK
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pELIEHUsI, COMOCTABIISITh CBOU CYXKIEHUS C CYXICHUAMH APYIMX YYACTHUKOB
nuanora, oOHapY»KMBaTh Pa3IMuMe W CXOJCTBO TO3MUIMH, B KOPPEKTHOH (opme
dbopMynHpoOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTAaBIATh PE3YJbTaThl PEIICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BaHU,
IPOEKTa, CaMOCTOATEIHLHO BBIOMPATh (OpMAT BBICTYIUICHHS] C YYETOM 3aaad
IIPE3EHTAIMU U OCOOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

COCTaBJISITH IJIaH, aJITOPUTM PEIICHUs 3a/1aul, BIOMpATh CIIOCOO pelIeHus ¢
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEU, apryMEeHTUPOBAaTh
U KOPPEKTUPOBATh BapUAHTHI PEIICHUN ¢ yU€TOM HOBOM UH(MOPMAIUU.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI MHTEJJIEKT:

BJIQJICTh  HABBIKAMH  TIO3HABATEIBHOW  pedIeKCMH  KaK  OCO3HAHUS
COBEPIIIAEMbIX JCUCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAJCTh
croco0aMu CaMOTIPOBEPKU, CAMOKOHTPOJS TMpoIlecca W pe3yiabTaTa penieHUs
MaTeMaTHYECKOM 3aa4H;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJU U YCIOBUSAM, OOBSICHITH TPUUUHBI
JOCT)KEHUS WM HEJIOCTIKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAUBUAYaJIbHOM
paboThl mpU pEeHIeHUH Y4YeOHBIX 3ajady, TMPUHUMATH 1€Jb COBMECTHOM
NeSITENbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHON palOoThl, paclpeleisiTh
BUIBI PabOT, JOrOBapuBaThCA, OOCYXXJAaTh TIpOLIECC W pe3yibTaT padoThI,
0000111aTh MHEHHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBHIX Gopmax padoThl (0OCYXIACHUS, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMb» W HWHBIE), BBIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JECUCTBUS C JPYTMMHU YJI€HAMU KOMAaHJbl, OIEHUBATH
KayeCcTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KpUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMO/ICHCTBUSI.
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HNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOydenus B 10 kjgacce OOyYarOIIMICSA IMOJYyYHUT CIICIYIONINC
IPEeIMETHBIE PE3YJIbTATHI M0 OTAEIBHBIM TeMaM pabouell MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hauaja MaTeMaTHYECKOTO aHATH3ay:

Yuciia 1 BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSMHU: PAIMOHAIBHOE YHUCI0, OECKOHEYHas
nepuogudeckas JapoOb, TMPOIEHThI, UPPAIHOHAIBLHOE YHUCIO, MHOXKECTBA
PaLlMOHAJIBHBIX U JICCTBUTENBHBIX YUCEIl, MOAYJIb IEMCTBUTEIBHOIO YUCIIA;

OPUMEHSTh JpOOM W TPOUEHTHI JJI PEeIIeHUs NPUKIAJHBIX 3a1ad U3
pPA3JIUYHBIX OTPACIeV 3HAHUHN U pealbHOM KU3HU;

MPUMEHSTh MPUOIMKEHHBIE BBIUMCICHUS, MTpaBUila OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJbTaTa BEIYMCIICHUM;

CBOOOJTHO OMEepUpOBaTH TMOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeseM,
UCIOJIb30BaTh MOAXOASIIYI0 (POPMY 3alUCH JEHCTBUTEIbHBIX YUCEN [Tl PEIICHUS
MPAKTUYECKUX 3a7a4 U PEJCTABICHUS JaHHbBIX;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEHb HaTypalibHOU
CTETICHU;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: CTEIICHB C PAIlMOHATBHBIM MTOKa3aTeIeM;

CBOOOJIHO OMNEPUPOBATHh MOHIATHUSMU: JIOTapudM YHCIIA, JECATHUYHBIC W
HaTypaJIbHbIC JIOTaApU(PMBI;

CBOOOJIHO OMEPUPOBATH MOHITUSMH: CHHYC, KOCUHYC, TaHI€HC, KOTAHIEHC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATHh MOHATUSMH: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3fIMyHble METOJAbl PEIICHHS pPalMOHAIBHBIX U APOOHO-
pallMOHANBHBIX yPABHEHUM, NIPUMEHSATh METOJl MHTEPBAJIOB ISl PELICHUSA
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSTUSMU: MHOTOWIEH OT OJHON NEepPEMEHHOM,
MHOTOWJICH C TIeNbIMA KOX(h(UIIMEHTaMH, KOPHU MHOTOWIEHA, TPUMECHSIThH
JIEJICHHE MHOTOYJICHA HA MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELICHUS 3aa4;

CBOOOJIHO ONEpPUPOBATh TMOHSATUAMHU: CHUCTEMa JIMHEUHBIX YpaBHEHUI,
MaTpulla, OMNpPEAEIUTeNb MATpUllbl 2 X 2 W €ro TeOMETPUYECKUH CMBICH,
UCIIOJIb30BaTh CBOWCTBA OMNpENENuTeNss 2 X 2 JJid BBIUHUCICHHS] €r0 3HA4YCHUS,

IIPUMEHATh ONPENACIUTENIN JJIsI PEUICHHUS CHUCTEMBl JIMHEHMHBIX YPAaBHEHU,
Onepatop 340 000 "KomnaHus "TeH3op"
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MOJIEIUPOBATh PEAIbHBIE CUTYallMd C MOMOIIBIO CUCTEMbI JIMHEWHBIX YpaBHEHUH,
UCCJIEIOBAaTh ITOCTPOEHHBIE MOJEIHW C TOMOIIBI0 MAaTpULl U OIpEIEIIHUTENEH,
UHTEPIIPETUPOBATH MOJIYYEHHBIHN pe3ybTaT;

UCIIOJIb30BaTh CBOWCTBA JEHCTBUH C KOPHAMH JUIS TpeoOpa3oBaHUS
BBIPAKCHU,

BBINOJIHATH NPeoOpa30BaHusl YUCIOBBIX BBIPAXKEHUMN, COJIEPKALINX CTEIIEHH C
paloHaIbHBIM TOKA3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBa norapumoB JUISt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATUSMU: HUPPALMOHAIbHbBIE, [MOKa3aTelbHbIE U
norapu(MUYECKue ypaBHEHUS, HAXOAUTh UX PEUIEHUsI C TOMOILBIO PABHOCHIIBHBIX
NEPEX0JI0B MU OCYILLIECTBIISS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (HOPMYJIbI Ul IPeoOpa3oOBaHUs
TPUTOHOMETPUYECKUX BBIPAXKEHU;

CBOOOJHO ONEpPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOoAWMBIE  (OPMYIBl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIETTUPOBATh peajbHble CUTyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPAKEHUSI, YpPAaBHEHMs, HEpPaBEHCTBA II0 YCIOBUIO 3aJlayd, HUCCIEAOBAThH
NOCTPOEHHBIE MOJIEJIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DYHKIUHM U rPpaPUKH:

CBOOOJIHO OIEpPUPOBATh MOHATHAMU: (PYHKIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aMMHO OOpaTHble (PYHKIMH, KOMMO3UUUsA (yHKUMNA, Tpaduk QyHKIUH,
BBITIOJIHATD 3JIEMEHTApHbIE TpeoOpa3zoBaHus rpauKoB (HYHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATHSAMHU: OOJACTh ONPENETECHUS U MHOMXKECTBO
3HaYeHUH QYHKIWHU, HYJIH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

cBOOOHO OMEpPUPOBATH MOHATHAMH: UYETHbIE M HEUETHbIC (YHKIHH,
nepuoandeckrue QyHKIMH, MTPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI H
MUHUMYMBbl (YHKLIHH, HAuOOJbIIEEe W HAUMEHbLIEE 3HAYeHUEe (QyHKIMH Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (YHKIIHMS C HATypajJbHBIM U
[EJIBIM TIOKa3aTeseM, rpaduk CTENeHHONW (QYHKIHMUA C HATYpaJbHBIM M IEJBIM
mokasaresieM, rpauk KOpHS N-OH CTerneHW Kak (yHKIHH OOpaTHOW CTETNEeHH C
HaTypaJIbHBIM ITOKa3aTeseM;

ONEepUPOBATh TOHATUAMU: JMHEHHAs, KBaJpaTH4Has U JPOOHO-TMHEWHas
(GyHKIMH, BBITOTHATH JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPHUKOB;

Onepatop 3710 000 "KomnaHus "TeH3op"
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CBOOOJTHO OMEPUPOBATH MOHATHUSMHU: TOKa3aTelbHAas W JorapupMuyecKas
GbyHKIIMU, WX CBOMCTBAa M TpadUKH, HUCIOIH30BATh MX TpapUKU IS PEIICHUS
YpaBHEHUN;

CcBOOO/IHO ONEpUPOBATH TMOHATUSAMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpe/ieieHNe TPUTOHOMETPUYECKUX (PYHKITUN YMCIOBOTO apryMEHTa;

UCMOJIb30BaTh rpaduku (QYHKUMUNA 719 UCCIIENOBAaHUS TMPOILIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3a/ad U3 JPYTuX y4eOHBIX MPEIMETOB U PealbHOU
KU3HH, BBIpOXXaTh (POPMYJIaMU 3aBUCHUMOCTH MEXIY BETUUNHAMU;

Hauana MaTeMaTH4ecKOro aHajamusa:

CBOOOJTHO OMEPUPOBATH MOHATUIMHU: apuPMETHUYECKas M TeOMeTpUyecKas
nporpeccusi, 0eCKOHEYHO yObIBaIoIasi reOMeTpUUYECcKasi MPOrpeccus, JUHEHHBINA U
AKCIIOHEHIIUATBHBIN POCT, (hOpMya CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHHUE
0 KOHCTaHTE;

UCIIOb30BaTh MPOTPECCUM Ul PELIEHUS PEAIbHBIX 3aJad IPHUKIIATIHOIO
XapaKkTepa;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: MTOCIIEI0BATEIBLHOCTD, CIIOCOOBI 3a/1aHHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHbIE M OrpPaHUYEHHBIE TIOCIEIOBATEILHOCTH,
NOHUMAaTh OCHOBBI 3apOXICHUS MAaTEMAaTUYECKOro aHajlu3a KakK aHaiusa
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OMEpPUPOBATH TMOHSATUSAMH: HENPEPbIBHbICE (PYHKIUUA, TOYKU
paspsbiBa rpaduka GyHKIKUU, aCUMIITOTHI T'pauka QyHKINY;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: (YHKIHUS, HENpepbiBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIMI JIJIs1 pEIICHUs 3a/a4;

CBOOOJHO ONEPUPOBATH MOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIE
(GyHKIMY, KacaTtenabHas K rpaduky GyHKUUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJICHUS], YACTHOIO U KOMIO3UIIUU
IBYX (PYHKIIMM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (PYHKIUHA;

UCIIOIB30BaTh T€OMETPUUYECKUN M (PU3MYECKUM CMBICT MHPOU3BOTHOM st
penieHus 3aaad.

MHo:kecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU: MHOXECTBO, ONEpalMu  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONUCAHUS PEaTbHbBIX
MPOLIECCOB U SIBIICHU, IPU PEIICHUH 33]1a4 U3 JPYTUX y4eOHbIX PEAMETOB;

CBOOOJHO ONEPUPOBATH IOHATUSAMH: OIPEICIICHHE, TEOPEMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHYECKOT0 00bEKTa, JOKa3aTeIbCTBO, PABHOCHIIBHBIC
ypaBHEHUS 1 HEPABEHCTBA.
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K xonmy oOyuenuss B11 Kjacce oOydYaromuics TOMYYUT CIICTYIOIIHE
IpEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM padoueil MporpaMMbl y4eOHOTO
Kypca « AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHATH3ay:

Yucia 1 BBIYMCICHUSA:

CBOOOJTHO OMEepUpOBATH TMOHATUSIMHU: HATypalbHOE M 1EJ0€ YHCIIO,
MHOKECTBA HATYpaJbHBIX W LEJIBbIX YUCEI, UCIOJIb30BaTh IIPU3HAKU JICIIMMOCTHU
uensix yucen, HOJ[ 1 HOK HaTypanbHBIX 4Mceln JUisl pelieHus 3a1a4, IPUMEHATh
anroput™m EBkina;

CBOOOJTHO OMEpUpPOBATh TMOHSATHEM OCTaTKa IO MOJIYJI0, 3aluChIBaTh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO ONEpUpPOBaATh MOHATUSMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE 4YHClIa B airedpanyeckol u
TPUTOHOMETPUYECKON (pOopMe, BBIMOIHATH apu(PMeTHhuecKre onepaluu ¢ HUIMHU U
U300paXkaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATH MOHATHUSMU: HppallMOHAJIbHBIC, TOKa3aTeIbHBIE U
JorapuMUYECKHe HEPABEHCTBA, HAXOJIUTh MX PEHICHUS C  IOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OIEPUPOBATH IOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
OPUMEHSTh  HEOOXOauMble  (OPMYJIbl  JJIS  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUAMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIEACTBUS, HAXOJAUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEH PAlMOHAIBHBIX, HUPPALUOHAIBHBIX, ITOKA3aTEIbHbBIX U
Jorapu(MUYECKUX YpaBHEHHUI 1 HEPABEHCTB;

peliarthb palnroOHaIbHbIC, VUppalOHAIIbHEIE, MOKa3aTeNbHbIE,
gorapu@mMuyeckue W TPUTOHOMETPUUYECKHE ypaBHEHUS] M  HEPaBEHCTBA,
coAep Kallre MOAYJIU U apaMeTphI;

MPUMEHSTH rpaduuecKkre METObI JJIsl PEIICHUS] YPABHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C apaMeTpamus;

MOJICTTUPOBATh peajdbHbIE CUTyallMM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPA)KCHUSI, YPABHEHHS, HEPABEHCTBA M HUX CHCTEMBI II0 YCIOBHIO 3aJ1a4H,
UCCIIEIOBAaTh IOCTPOCHHBIE MOJEIH C MCIOJIb30BAHUEM alllapara anredpsbl,
VHTEPNPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT.

DOYyHKUUM U TPAPUKU:

Onepatop 3710 000 "KomnaHus "TeH3op"
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CTpOUTHh TpaduKu KOMHO3UIMH (YHKIUH C TOMOILIBIO 3JIEMEHTapHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3HIINH IBYX (DYHKIIUN;

CTPOUTh TIEOMETpUUYEcKHe 00pa3bl YpaBHEHHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOIHO  ONEpUpPOBaTh MOHATUAMU: T'PaQUKH TPUTOHOMETPUUECKHUX
byHKIINIH;

OPUMEHATh (YHKIMM s MOJEJIMPOBAHUS U HCCIENOBAaHUS peallbHbIX
IIPOLIECCOB.

Hayana MmareMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh MMPOU3BOJIHYIO /Ul UCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXoAUTh HauOOJIbIIEE U HAUMEHbIIEEe 3HaYEHUs (PYHKLUN HENPEPBIBHOMN Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOJHYIO JUIS HAXOXKJICHHS HAWIY4lIero peUIcHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COLMAJIbHO-)KOHOMHUYECKUX, 3aJadax, s
OMpeJeNeHUs] CKOPOCTH M YCKOpPEHHs IIpoliecca, 3aJaHHOro ¢GopMyson WU
rpagukom;

CBOOOJHO OMepUpoBaTh MOHATUSMHU: TIEpBOOOpa3Has, ONpeneIEHHBIM
UHTErpaj, HaXOAWTh IEPBOOOPA3HbIE AJIEMEHTAPHBIX (DYHKIMA U BBIYUCISTH
uHTerpai no popmyne Hetorona-Jleitonuiia;

HAXOJUTh TUIOLIAAH IIOCKUX QUTYP U 0OBEMBI TEJl C TOMOLIBI0 UHTETpalia;

UMETh NPEACTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM Ha MpPUMEPE
cocTaBlieHUs U PepeHIInAIbHBIX YPaBHEHUI;

pelmarh NpUKIAgHBIE 3a4a4Hd, B TOM YHUCIE COLUAIBHO-DKOHOMHYECKOIO M
(u3nuecKoro xapakrepa, CpeCcTBaMU MaTEMAaTUYECKOIO aHAJIU3A.
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10 KJIACC
KoumnuecrBoyacos DJIEeKTPOHHbIE
Ne HaumenoBaHnuepasiejioB u (mudpoBbie)
n/m | TeMIpOrpamMmebl Bcero KonTtpoabubiepadorsl | IlpakTnueckuepadoTsl P
o0pa3oBaTe/ibHbIepecypChl
MHO0XeCTBO Ilef/'ICTBI/ITeJH)HI)IX
yucen. MHOrouseHs!. Bub6mmorexa [{OK
1 ParonanbHbie ypaBHeHUS U 24 1 https://m.edsoo.ru/1568aba3
HepaBeHCTBA. CUCTEMBI
JIMHEHUHBIXYPaBHEHUU
) Oynkiun u rpapuku. CreneHHas 12 1 Bubmiorexa TIOK
(DYHKIHS ¢ I[ETHIM TIOKA3aTENeM https://m.edsoo.ru/1568aba3
Apudmernueckuil KOpeHb N-oi Bubmunorexa [{OK
3 CTETICHH. 15 1 https://m.edsoo.ru/1568aba3
WppanuonanbHbleypaBHEHUS
4 [TokazarenpHasspyHKITHS. 10 1 bubnnorexa LIOK
TloKa3aTebHbIeyPABHEHHS https://m.edsoo.ru/1568aba3
5 JlorapudmuueckasHyHKIIUS. 18 1 Bubnnorexa LIOK
JorapudMuuecKueypaBHEHHs https://m.edsoo.ru/1568aba3
6 TpuronomMeTpu4ecKUEBBIPAKEHUS U 29 1 bubnnorexa LIOK
ypaBHEHUs https://m.edsoo.ru/1568aba3
7 [TocnenoBarenbHOCTH U IPOTPECCUN 10 1 bubnnoreka [HOK
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https://m.edsoo.ru/1568aba3
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11 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne (undposrbie)
w/n HaI/IMeHOBaHI/Iepa3JIeJ10B " TEMIIPOrpaMmbl Beero KOHTp()J[],HL]e HpaKanecxne oﬁpasoBaTeﬂbelepecypc
padoThI padoTbI ol
1 Uccnenoanne GpyHKINI ¢ TOMOIIBIO 99 1 bubnmnoreka [HOK
MIPOM3BOTHOM https://m.edsoo.ru/f11c4afd
bu6munoreka [JOK
2 Heppoobpastias i miterpaz 13 . https://m.edsoo.ru/fl1c4afd
3 I'paduiku TpUroHOMETPUUECKUX PYHKIIHMA. 14 1 bubnmnoreka LIOK
TpuroHomerprueckre HepaBeHCTBA https://m.edsoo.ru/f11c4afd
4 WppannonanpHele, HOKa3aTeNbHbIE U 14 1 bu6mmoreka LIOK
norapupMUYECKAE HEPABEHCTBA https://m.edsoo.ru/f11c4afd
Cucrembl pallMOHaNbHBIX, HPPALMOHAIBHBIX 99 1 bub6mmoreka [IOK
[MOKa3aTeIbHBIX U JIOrapu(MHUUECKUX YPABHCHHIA https://m.edsoo.ru/f11c4afd
bubnunoreka [HOK
Sanain ¢ MapaMeTpans 10 ! https://m.edsg)?ru/fllmafd
bubnmnoreka [HOK
> Kowruiekchbie uncia 10 1 https:// m.edS(I)lO.ru/fllC4afd
6 HarypanbsHble u nienbieqrciia 10 1 bubmmorexa IOK
https://m.edsoo.ru/fl1c4afd
9 [ToBTOpenwue, 06o0IICHME, 21 5 Bubnunoreka [JOK
CHCTEMATU3ALASI3HAHU I https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMMUCHIO

«CpepHsasa O6weobpasoBaTtenbHas LLkona N22» r.Cumcpeponons, MBOY,

KyxHuHa Bepa AnekcaHapoBHa

21.10.25 09:20 (MSK)

Onepatop 340 000 "KomnaHus "TeH3op"

MpocTras noanucb



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

22

INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC
Koa npo- .
IIpoBepsiemble mpeAMeTHBIE Pe3Y/JIbTAThI OCBOCHHSI OCHOBHOM
BEPHENMOTO o0pa3oBaTeJIbHOM NPOrPaMMbI CpPeIHero o01mero oopa3oBaHust
pe3yJabTara
1 Uucna v BIUUCICHUA
11 OnepupoBaTh NOHATUAMU: PALIUOHAIIBHOE U NEUCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAs U JAECATUYHAs P00k, MPOLIEHTHI
12 BeimonuaTe apudmMernieckue onepanny ¢ paiioHaIbHBIMU U
' JNEHUCTBUTEIbHBIMU YHCIAMU
13 BoimonHaTh npuOinkEHHbIE BEIUUCICHUS, UCIIObB3YS IIPaBUiIa
' OKPYIJICHHUS, IENaTh IPUKUAKY U OLEHKY PE3YJIbTaTa BBIUYMCICHUI
OnepupoBaTh MOHATUSMU: CTENIEHD C LIEJBIM I0Ka3aTEIEM,
cTaHaapTHas (opma 3anucu AEHUCTBUTENBHOTO YHCIIa, KOPEHb
14 HaTypaJIbHOM CTETNIEHU; UCTIOJb30BaTh MOIXOIAIIYI0 (opMy 3amucu
JNEHUCTBUTEIBHBIX YUCEN JUISl PEIICHUS MPAKTUYECKUX 3a]1a4 U
IIPEICTABIICHUS TAaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJBHOIO
1.5 yria; UCIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa yepe3 oOpaTHhIE
TPUTOHOMETPUYECKHE PYHKIIUU
2 YpaBHEHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
2.1 1eJ10€, PallMOHAIbHOE, UPPAallMOHAIBHOE YPaBHEHHE, HEPABEHCTRO,
TPUTOHOMETPUYECKOE YPABHEHHE
59 BeimonHaTh npeoOpa3zoBaHusi TPUTOHOMETPUUECKHUX BBIPAXKEHUH U
' pelaTh TPUrOHOMETPUUECKUE YPABHEHHUS
BoInonHSTh peoOpa3oBaHus UENbIX, pAllUOHATBHBIX U
2.3 UPPALMOHATIBHBIX BHIPAKEHUI U PEIIaTh OCHOBHBIE TUIIBI 1[ENbIX,
palMOHAIBHBIX U UPPAMOHAIBHBIX YPABHEHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JJIsl PELICHUS] MaTEMaTHUYECKUX
' 3a]1a4 1 3a7a4 U3 pa3InyHbIX 00JaCTEN HAYKU U peaIbHOW XKU3HU
2.5 MoenupoBath peajibHbIE CUTyallMH Ha SI3bIKE alNreOpbl, COCTABIATh
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BBIPAKECHHUSI, YPABHEHUS, HEPABEHCTBA IO YCJIOBHIO 33]1a4H,
UCCIIEI0BATDH TOCTPOECHHBIE MOJEIN C HCIOIb30BAaHUEM allliapara
anreopbl

3 OyHKIIMU U rpadUuKu
OnepupoBaTh NOHATUAMU: (PYHKIIMS, CHOCOOBI 3aAaHus QYHKIUH,
3.1 00J1acTh ONpPEAEIICHUs] 1 MHOXECTBO 3HaYeHUN (QyHKUIUHU, Tpaduk
GbyHKIMHU, B3aUMHO 00paTHbIe (YHKINUU
3.9 OnepupoBath NOHATUAMU: YETHOCTh M HEUETHOCTD (DYHKIUH, HYJIN
' (GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBaTh rpaduku GyHKUUNA Ul peLICHUs] YpaBHEHU I
3.4 Crpoutb u uynTaTh rpadUKu JUHEUHON QYHKIINH, KBAJPATUYHOM
' (GYHKITUHY, CTENIEHHON (YHKITUU C TIEJIBIM MTOKa3aTeIeM
Hcnonb3oBaTh rpaduku GyHKUKN Ul KCCIIETOBAaHUS MTPOLIECCOB U
35 3aBUCUMOCTEH MPU PEIICHUH 33/1a4 U3 JIPYTUX YYEOHbIX MPEIMETOB U
' peanabHOM KU3HU, BhIpakaTh GOpPMYyJIaMH 3aBUCUMOCTH MEXTY
BEJTMYMHAMU
4 Havana maTematndeckoro aHaimsa
41 OnepupoBaTh MOHATUSMU: MTOCJIEA0BATEILHOCTh, apuPMeTHIecKas u
' reOMETPUYECKasl MPOrPECCUU
OnepupoBaTh MOHATUSAMU: OECKOHEYHO YObIBAarOLIasi FeOMETpUYECKas
4.2 porpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKON
IPOrpeCcCcuu
4.3 3agaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaAMU
44 Hcnonb30BaTh CBOMCTBA MOCIEA0BATEIILHOCTEN U TPOTPECCUN TS
' pELIeHMs pealibHbIX 3a/1a4 IPUKIAJHOIO XapaKTepa
3) MHokecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEPALIUU HAJ MHOXKECTBAMU
Hcnonbp30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar Jyis OUCaHUsI
5.2 pealIbHBIX MPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX ITPEIMETOB
5.3 OnepupoBaTh MOHATUSMU: ONPEIETICHUE, TEOPEMA, CIIEJICTBUE,

J0Ka3aTCJIbCTBO
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11 KIIACC
Kox npo- .
IIpoBepsieMble MpeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOM
BEpHEMOTO o0pa3oBaTeIbHOM MPOTrPAMMBI CPeIHEro 0011ero 00pa3oBaHus
pe3yabTara
1 Uucna v BIUUCIEHUS
OnepupoBaTh NOHATUAMU: HATYPaAJIbHOE, LIEJI0E YUCIIO; UCIIOJIb30BATh
1.1 MPU3HAKHU JETMMOCTH LEIBIX YUCEN, PA3JIOKEHUE YMCIIa Ha TTPOCTHIE
MHOKUTENUN AJI PELICHHS 3a/1a4
1.2 OnepupoBaTh MOHATUEM: CTENEHD C PALMOHAIBHBIM ITOKA3aTeIeM
13 OnepupoBath MNOHATUAMU: JOrapudm yucia, 1eCATUYHbIE U
' HaTypaJibHbIE JJOTapu(pMbI
2 VYpaBHEHUS 1 HEPABEHCTBA
[IpumeHsTh CBOMCTBA CTENEHU I MPE0OPa30BaHUS BbIPAKEHUM,
2.1 ONEPUPOBATH NOHATUAMM: TTOKA3aTEIBHOE YPABHEHHE U HEPABEHCTBO;
pemaTh OCHOBHBIE THUIIBI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrimonusaTe mpeobpa3zoBaHus BRIPAKEHHM, COEPKAIINX JOrapru(MBI;
59 OTIEPUPOBATH MOHATUSAMU: JIOTAPU(PMUIECKOE YpaBHEHUE U
' HEPaBEHCTBO; PEIlIaTh OCHOBHBIE THUIIbI JIOTAPUPMUUECKUX YpaBHEHUI
Y HEPABEHCTB
2.3 HaxoauTe peieHnst npocTeHINX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHAMU: CHCTEMA JIUHEWHBIX YPABHEHUN U €€
2.4 pEelIeHNEe; UCII0JIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHHUM JIJIs1 PEILICHUS
NPaKTUYECKUX 3a]1a4
95 Haxoauts pemennst npocTENINX CUCTEM U COBOKYITHOCTEN
' palMOHAIBHBIX YPABHEHUI U HEPABEHCTB
MopenupoBaTh peajbHbIE CUTYallUU Ha SI3bIKE aJIreOpbl, COCTABIATh
26 BBIPA)KEHUs1, YPABHEHHUS], HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 3a/1a4H,
UCCJIEI0BATh ITOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM aIlllapara
anreopbl
3 OyHKIMU U TpaduKu
OmnepupoBaTh NOHIATUAMHU: IEPUOIUUECKAsT PYHKIMS, TPOMEKYTKH
3.1 MOHOTOHHOCTH (DYHKITUH, TOYKU IKCTpeMyMa (HYHKIIMU, HauOoJbiiee u

HaWMeEHbIIIee 3HAYCHUS (PYHKITMHN Ha MPOMEKYTKE; UCIOIb30BaTh UX
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TS UcclieIoBaHus YHKIIUH, 3aIaHHOHN Tpadukom

OnepupoBath MOHATUSAMU: TPadUKH MOKA3aTEIbHOM,
orapuMUYECKON U TPUTOHOMETPUYECKUX (DYHKIUI; n300paxaTh UX

32 Ha KOOPJAMHATHOM IIJIOCKOCTH M UCIIOJIb30BATh JUISl PEILICHHUS
YPaBHEHUU U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM TUNIOCKOCTU IpaUKU TUHEHHBIX
3.3 YpaBHEHUI U UCOJIB30BATh UX JJI PEUICHUS] CUCTEMBI TIMHEUHBIX
YpPaBHEHU U
3.4 Hcnonw3oBath rpaduku GyHKIUN 1715 HCCIEA0BaHUS TPOLIECCOB U
' 3aBHCUMOCTEH U3 IPYruX y4eOHBIX AUCHUTUIHH
4 Hayaya MaTreMaTH4ecKoro aHanusa
OnepupoBaTh NOHIATUAMU: HEMIPEPHIBHAS (PYHKIIHS, TPOU3BOIHAS
4.1 (GYHKIMH; UCTIONB30BaTh TE€OMETPUUECKUN U (PU3HMUECKUN CMBICT
ITPOU3BOIHOM JUISI PELICHUS 3a/1a4
49 Haxoauts npou3BoiHbIE 371EMEHTAPHBIX (DYHKIIMH, BEIYUCIATH
' POU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIHI
Hcnonb30BaTh TPOU3BOAHYIO JUISl HCCIIEOBAaHUS (DYHKIIMH Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YyIbTaThl UCCIEIOBAHUS
K MOCTPOEHUIO TpauKoB
44 Hcrnonb30BaTh NPOU3BOIHYIO JUISI HAXOKICHUS HAWITYYILIErO pEeuIeHUs
' B IIPUKJIAJHBIX, B TOM YUCJIE COLUAIbHO-3KOHOMHUYECKHX, 3a/1a4ax
45 OnepupoBath MOHATUSMU: IIEPBOOOPA3HASI U UHTETPaJl; IOHUMATh
' reOMETPUYECKUI U PU3NUECKUM CMBICII MHTETpaIa
46 Haxoaute nepBooOpa3Hbie dJ1eMEHTAPHBIX (DYHKIIHM, BHIYUCIATH
' uHTerpain no gopmyne Herotona — Jleiibauira
Pemiate nmpuknagHbie 3a1a4u, B TOM YHUCIIE€ COLUATBHO-
4.7 HKOHOMHUYECKOT0 U (PU3UUECKOT0 XapaKkTepa, CPeICTBaMU

MaTCMAaTHYCCKOI'O aHaJIn3a
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INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC
Koxn| IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BeIUKUCIIEHUS
Parmonanbubie uncia. OOBIKHOBEHHBIE U ACCATUYHBIE APOOU, MTPOLICHTHI,
OecKOHEUHbIE IEpHoIuYecKre Apoou. ApudmeTrnueckue onepanuu ¢
1.1 | pauvoHaIbHBIMU YHCIIAMHU, TPEOOPA30BAHNUS YUCIOBBIX BBIPAXKEHUH.
[Tpumenenue apobei 1 MPOLEHTOB JIJIs PEIICHUs MPUKIIAIHBIX 3a/1a4 U3
PAa3JIUYHBIX OTPACIICN 3HAHUN U pEaIbHOM KU3HU
JlericTBuTENBbHBIE YnCa. PalnoHANIbHBIE M MPPALMOHAIBHBIC YHCTIA.
12 ApudmeTnyeckue onepaiuu ¢ AeHCTBUTENbHBIMU YKcaamMu. [IpubnmkEéHHbIe
' BBIYMCIIEHUS, IPABUIIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA pe3yJIbTaTa
BBIUHMCIICHUH
CrenieHb ¢ niensiM nokazarenem. CtanaapTHas popMa 3armucH
13 JIENCTBUTENHHOTO unciia. Mcnonb3oBaHue Moaxo et opMbl 3aucH
' JNEUCTBUTEIIBHBIX YUCEN JUIsl PEIICHHS MTPAKTUYECKUX 33/1a4 U NPEACTABICHUS
JTAHHBIX
14 Apudmernyeckuii KOpeHb HaTypadbHOM cTeneHu. JleicTBus ¢
' apu(PMETUIECKUMU KOPHSMU HATYpaJTIbHON CTENIEHU
15 CuHycC, KOCHHYC M TAHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTaHI€HC YMCIIOBOTIO apryMEHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 | ToxnmecTBa M TOXIECTBEHHBIE MTPEOOPa30BAHUS
59 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BhIpakeHUuNH. OCHOBHBIE
' TPUTOHOMETpPUYECKHUE (POPMYIIBI
23 YpaBHeHUE, KOPEHb YpaBHEHUsI. HepaBeHCTBO, pellIeHNE HEPABEHCTBA.
Meron MHTEPBAIOB
2.4 | Pemenue nienpix U IpoOHO-pAllMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 | Pemenue uppaioHanbHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YPABHEHUM
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U

3a/1a4 U3 pa3IuvHbIX 001acTel HAYKH U pealbHOU KU3HU
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3 OyHKUIMU U TpaduKu

dyHK1Us, ciocoOsl 3a1anus GyHkuuu. I'paduk ynkiuu. Bzanmuo

3.1
obpaTtHbie (QYHKITUN
39 ObnacTb onpeneneHus 1 MHOKECTBO 3HaueHu ¢pyHkiuu. Hymu Qyskuun.
' [TpomMexxyTkH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (DYHKIIUU
33 CreneHHast GyHKIHS ¢ HATYpaJIbHBIM H IIEJIBIM TTOKa3aTeseM. E€ cBolicTBa
' rpaduk. CBoiicTBa U rpaduK KOpHS N-O CTENEHU
3.4 Tpuronometpudeckasi OKpy>KHOCTb, OIIPEICIICHNE TPUTOHOMETPUIECKUX
' (GYHKIHI Y9KCIOBOTO apryMeHTa
4 Havana mareMaTH4ecKoro aHajmn3a
41 ITocaenoBaTeabHOCTH, CIIOCOOBI 3aJaHUS ITOCICIOBATEILHOCTEH.

MOHOTOHHBIE IIOCJIEIOBATEIbHOCTHU

ApudmeTnyeckas u reoMeTpuUecKas nporpeccur. beckoneuno yowsIBarorias
reomeTpudeckas nporpeccus. Cymma 6€CKOHEUHO yObIBaroIei

4.2 | reomeTpuueckoi mporpeccuu. opmyna CI0KHBIX MTPOIICHTOB.
Hcnonp3oBaHue Nporpeccuu AJis pelieHus peaibHbIX 3a/1a4 MPUKIAJIHOTO
Xapakrepa

5 MHoOX€ecCTBa U JIOTUKA

MHo0k€eCTBO, OIepaluu HajJ MHOXKecTBaMu. J(narpammel Dinepa — BenHa.
51 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO aniapara s OMUCaHUs
' peanbHBIX POIIECCOB U SIBICHUM, PU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX

MPEIMETOB

5.2 | Ompenenenue, TeopeMa, CIeICTBHUE, I0KA3aTEIbCTBO

11 KVIACC

Koxa| IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 Yucia ¥ BEIYUCIIEHUS

1.1 | HarypanbHble u 1ienble yncia. [I[pu3Haku AeTUMOCTH 1EJIBIX YHCE

1.2 | CreneHb ¢ panlMOHAJIBHBIM MOKa3aTeneM. CBOHCTBA CTEIICHU

1.3 | Jlorapudm yncna. JlecaTnaapie U HaTypadbHbIE Jorapu(Mbl

2 YpaBHEHUSI U HEPABEHCTBA

2.1 | IIpeoOpa3oBaHme BEIpAKEHUH, COACPKAIINX JTOTAPUPMBI
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[IpeoOpazoBaHue BBIPAKEHUH, COIEPKALIUX CTENEHH C PAllMOHAIBHBIM

2.2
IIOKa3aTeIeM
2.3 | Ilpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 | Tloka3arenpHble ypaBHEHUS U HEPABEHCTBA
2.5 | Jlorapudmuyeckrue ypaBHEHUS! U HEPABEHCTBA
26 Cuctembl IMHENHBIX YpaBHEeHU. Pellienne npukiaaHbixX 3a1a4 ¢ IOMONIbIO
' CHUCTEMBI JJMHEWHBIX YPABHEHUN
2.7 | CucTeMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
58 [IpuMeHneHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMATUYECKHUX
' 3a/1a4 ¥ 3a7a4 U3 pa3IMuHbIX 00J1aCTEN HAYKU U PEAIbHOW KU3HU
3 ®OyHKIMU U rpaduKu
Oyuknus. [lepuognueckue pynakuun. [I[pomMexyTkH MOHOTOHHOCTH (DYHKITHH.
3.1 | Makcumymbl 1 MUHUMYMBI QyHKIIMH. Hanbosnpiiee u HanMeHblIee 3HaU€HUE
(GYHKIIMH HA TIPOMEKYTKE
3.2 | Tpuronomerpuueckue GyHKIIMH, UX CBOMCTBA U rpaduKu
3.3 | IlokazatenpHas u norapupmudeckas GyHKIMH, UX CBOWCTBA U TpaQUKU
3.4 Hcnonb3oBanue rpadukoB GyHKIUN ISl pelIeHUs] YpaBHEHUM U TUHEHHBIX
" | cucrem
Hcnonws3oBanue rpadukoB GyHKIUHI 17151 HCCIEA0BaHUs MTPOLIECCOB U
3.5 | 3aBUCHMOCTEH, KOTOPBIE BO3HUKAIOT MPH PELICHUH 3a/1a4 U3 IPYTUX YIeOHBIX
IIPEAMETOB U PEATBHOM KU3HU
4 Hayana maremaTnueckoro aHannsa
4.1 | HenpepsiBHble pyHKIIMH. METOJ MHTEPBAJIOB AJIsl PEIICHHS] HEPABEHCTB
49 [TpousBoanas ¢yukiuu. ['eomerpudeckuii U PU3NUESCKUNA CMBICTT
' IPOM3BOIHOM
43 [IpousBoaHbIE AIEeMEHTAPHBIX PYHKIUH. DOPMYIIbI HAXOXKIACHUS
' IIPOU3BOIHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKIIMIA
[Ipumenenne mpou3BOIHOMN K UCCIEAOBaHUIO (DYHKIIMIT HA MOHOTOHHOCTD U
4.4 | sxkctpeMyMmbl. HaxoxxieHue HanOoIb1Iero 1 HAMMEHBIIETr0 3HaUCHUS
(GyHKIIUU HA OTpE3Ke
45 [IpuMeHeHnEe TPOU3BOIHOM ISl HAXOKICHHSI HAMTYy4lIEro peleHus B

MPUKIaJHbIX 3aaa49ax, IJisd OIPCACIICHHUA CKOPOCTHU IIponecca, 3a1aHHOTO
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dbopmymoit uam rpapurom

4.6

[TepBooOpa3znas. Tabnuiia mepBooOpa3HBIX

4.7

Wurerpan, ero reoMmeTpudeckuii U GU3NUECKUi CMBICI. Beraucienne

uHTerpana no gopmyne Herotona — JleitOnuna

[IOKYMEHT MOZANWCAH 3NEKTPOHHOM NMOAMMCHIO

«CpenHsasa O6weo6pasoBaTtenbHas LWkona N22» r.Cumdeponons, MBOY,
KyxHuHa Bepa AnekcaHapoBHa
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Koa npo- IIpoBepsieMble TPeOOBAHUSA K NMPEAMETHBIM pe3yJbTaTaM
BepsSieMOr0 | OCBOEHHUsI OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMbl CPeIHEro
TpeOoBaHMs| 001Iero 00pa3oBaHuUs

Bnanenue meTonaMu J0Ka3aTenbCTB, alTOPUTMAMU PEILICHUS 3a1a4;
yMeHue GOpMyYIUpPOBATh U ONIEPUPOBATH MOHATUSAMU: ONIPEIETICHUE,
aKcuoMa, TeopeMa, CJIeJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE (POPMYITUPOBKHU; IPUMEHSATH UX; YMEHHE
dbopmynrpoBaTh 00paTHOE U MPOTUBOMOJI0XKHOE YTBEPXKICHUE,
OPUBOAUTH TPUMEPHI U KOHTPIPUMEPHI, HCTI0JIB30BATh METO/T
MaTeMaTU4YeCKOW MHIYKINU; TPOBOAUTH JOKA3aTEIbHbIE
paccyKAeHus IPU PEUICHUH 3a/1a4, OLIEHUBAThH JJOTHUECKYIO
MPaBWIBHOCTh PACCYXK/JEHU; YMEHHUE ONIEPUPOBATH OHSATUAMMU:
MHO>KECTBO, ITOJIMHOKECTBO, ONEpallX HAJl MHOKECTBAMH; YMEHHE
UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapar AJis ONUCaHUs
peanbHBIX MPOLIECCOB U SIBJICHUH U IIPU PEUICHUH 33/a4, B TOM YHCIIEe
U3 IPpYruxX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHIATHSIMU:
rpad, cBsi3HbIN Tpad, AepeBo, UK, Tpad Ha MJIOCKOCTH; YMEHHUE
3a/laBaTh U OMUCKHIBAThH Tpadbl pa3IMIHBIMU CIIOCOOAMU;
MCITI0JIB30BaTh Tpadbl IPH pElIeHUH 33124

YMeHune onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YUCIIO, LIETI0€ YUCIIO,
CTENEHb C 1EJIbIM MTOKa3aTesieM, KOPpeHb HaTypalbHOUM CTENEHH,
CTENEHb C PAlIMOHATILHBIM MOKa3aTeJIeM, CTETIEHb C IEHCTBUTEIbHBIM
HokaszaTelieM, JIorapuM 4ncia, CHHYC, KOCUHYC U TAHT€HC
POU3BOJIBHOTIO YKCIIA, OCTATOK 10 MOAYJIIO0, PallMOHAJIBHOE YUCIIO,

2 UPPALMOHAIIBHOE YUCIIO, MHOYKECTBA HATypaJIbHbIX, LEbIX,
palMOHAIBHBIX, IEHCTBUTEIbHBIX YUCET; YMEHHE UCIIOIb30BATh
MIPU3HAKH JIETMMOCTH, HAUMEHbBIINA OOIINNA IETUTENIb U HAUMEHbIIIEE
o01iee kpaTHOE, AJITOPUTM EBKIIMIA TIPY PELLIEHUH 3a1a4; 3HAKOMCTBO
C pPa3JIMYHBIMU O3ULMOHHBIMH CUCTEMAMH CUUCIICHUS; YMEHHE

BBINOJIHITH BEIYMCJICHUE 3HAUCHUM U HpeO6p330BaHI/I$I BBIpa)KCHI/Iﬁ co
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CTETIeHSAMH U JiorapupmMamu, npeoOpa3zoBaHus IPOOHO-pAIIHOHATBHBIX
BBIPAKEHNW; YMEHHUE ONIEPUPOBATH OHATUAMMU: TIOCIIEN0BATEIBHOCTD,
apu(pMeTHIecKas Mporpeccus, FreOMeTpruIecKas mporpeccus,
O0eckOHEUHO yObIBarollas reoMeTpUYeCcKasi MpOrpeccusi; yMeHHue
3a/1aBaTh IOCJIEA0BATEIBHOCTH, B TOM YHUCIIE C IOMOILBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHUE ONIEPUPOBATH MOHATUSIMHU:
KOMIUIEKCHOE YHUCII0, CONPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOLYJIb U
apryMeHT KOMILUIEKCHOTO YKciia, popma 3aiCcl KOMIJIEKCHBIX YHCEN
(reomeTpuueckasi, TPUrOHOMETPUYECKas U ajirebpanydeckasi); yMeTb
MPOU3BOJUTH apU(PMETHUECKHE NEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
IIPUBOJUTH IPUMEPHI UCITOIb30BAHUS KOMIUIEKCHBIX YUCET;
ONEPUPOBATH NOHATUAMU: MATpULA 2X2 1 3X3, OnpeneInTeNb
MaTpHULBbl, TEOMETPUUECKUI CMBICIT OTIPEAEIIATEIIS

YMeHune onepupoBaTh NOHATUIMUA: PALIMOHAIIbHBIE, UPPALMOHAIIBHBIE,
MOKa3aTeNbHbIe, CTETICHHBIE, JJoTapu(PMUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;
YMEHHUE ONEPUPOBATH MOHITUAMU: TOKJIECTBO, TOKIECCTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHUN U
HEPABEHCTB, PABHOCWJILHOCTh YPABHEHHI, HEPABEHCTB U CUCTEM;
YMEHUE peniaTh YPABHEHHUS], HEPABEHCTBA U CUCTEMBI C IOMOUIBIO
pa3JIMYHbIX TPUEMOB; pElIaTh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHSTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pElIeHUs] MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3IudHbIX 00JIacTeil
HAaYKHU U PEaJbHOU KU3HU

YMeHre onepupoBaTh MOHATHAMU: (YHKIIHS, YETHOCTh (QYHKITUH,
MIEPUOINIHOCTD (PYHKITUH, OTPAHHYCHHOCTh (DYHKIIUHA, MOHOTOHHOCTH
byHKIHH, SKCTpeMyM (HYHKITUH, HAUOOJbIIIee U HAaUMEHBIIIECE
3HauCHUS (PYHKIIMHM HA POMEXYTKE, HETIPpEephIBHAS (DYHKIIUSA,
acuMNTOTHI Tpaduka GyHKIIMHU, IEpBask ¥ BTOPasi MPOU3BOTHAS
(GYHKITUY, TEOMETPUICCKUN U (PU3UUECKUN CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, ONpeIeIEHHBIN HHTETPANT, YMEHNE HAXOIUTh
aCUMIMITOTHI Tpaduka GYHKIINN; YMEHNE BEIYUCIISITH TIPOU3BOTHBIC
CYMMBI, TPOU3BEACHUS, YaCTHOTO U KOMITO3UIINY (PYHKITHI, HAXOIUTh

ypaBHEHHUE KacaTeabHOU K TpaduKy QyHKIIMU; yMEHUE HAXOAUTh
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MIPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIIHI; YMEHHE UCTIOIB30BaTh
MIPOU3BOIHYIO JUISl UCCIICIOBAHUS (DYHKIIMM, HAXOAUTHh HAMOOBIIIHE U
HAaWMEHBIIINE 3HAYCHUS (PYHKIIHI; CTPOUTH TpapKH MHOTOWICHOB C
MCITOJIb30BAaHUEM alllapaTa MaTeMaTHYeCKOTO aHaIN3a; TPUMEHSITh
IIPOM3BOIHYIO JUTSI HAXOXKICHHUS HAMJTYYIIEr0 PEIICHUS B
MPUKIIAHBIX, B TOM YHCIIE COIMATIEHO-YKOHOMHYECKHUX M (PU3UIECKIX
3a/layax; HaXOAHUTh IUIONIAIN U O0BEMBI PUTYP C TIOMOIIIBIO
WHTErpasa; IpUBOJAUTH MPUMEPHI MATEMATUYECKOTO MOJICIIMPOBAHUS C
MOMOIIBI0 MU PEepeHITNATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: Tpa@uK QyHKIMH, 0OpaTHAs
GyHKIMSA, KOMIO3ULMS QYHKUIUN, TUHEHAas QYHKUKS, KBaApaTUYHas
GbyHKIMS, paliioHanbHas PYHKIMS, CTeeHHas QYyHKIUSA,
TPUTOHOMETpUUYECKHE PYHKIINHU, OOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIIMY, TTOKa3aTelbHas U JorapudmMuyeckasi yHKIUU; YMEHHUE
CTPOUTD rpaUKN U3yYEHHBIX (PYHKIIH, BBITOIHATH PeoOpa3oBaHus
rpauKoB (HYHKIUH, UCIIONB30BATh TPaUKH IS U3yUCHUS
MPOIECCOB U 3aBUCUMOCTEH, TIPH PEIICHUH 33]1a4 U3 IPYTHX y4eOHbBIX
MPEeIMETOB U 33]1a4 U3 pealbHOMN )XKU3HU; BRIpaXaTh (popMynamMu
3aBHCHMOCTH MEXIY BEIMUMHAMU; UCTIOJIb30BaTh CBOWMCTBA U
rpaduku GyHKUIMNA IS pelieHusl ypaBHEHUN, HEPABEHCTB U 3a7a4 ¢
napamMeTpaMu; u300pakaTb Ha KOOPJAMHATHOMN MJIOCKOCTH MHOXECTBA
pElIeHU ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHune pemarb TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B TOM YHUCJIE HA
MIPOLICHTHI, I0JIM U YaCTH, Ha IBUKEHUE, pabOTy, CTOUMOCTh TOBapOB
W YCIyT, HAJIOTH, 33J]a41 U3 00JacCTH YIpaBIEHUs JTUYHBIMU U
CEMEHHBIMU (PUHAHCAMU ); COCTABIISITH BBIPAXKEHUSI, YPABHEHUS,
HEPABEHCTBA U MX CUCTEMBI I10 YCIIOBHIO 3aJ1a4H, HCCIE0BATh
MOJyYEHHOE PELEHUE U OLIEHUBATh NPaBAON000HOCTh PE3yIbTAaTOB;
YMEHHUE MOJIETIMPOBATH PEAJIbHBIEC CUTYAllUH Ha A3BIKE MATEMATHKU;
COCTAaBJIATH BBIPAXKEHUS, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHUIO 3aJ]a4M, UCCIEA0BATH IOCTPOECHHBIE MOJIEIH C
MCITOJIb30BAaHUEM aIapara ajreopbl, HHTEPIPETUPOBATh MOITYYEHHBIH
pe3ysbTar

YMeHue OIICPHUPOBATL IOHATUAMU: CPCIHCC apI/I(i)MGTI/ILK)CKOG,
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MeaHa, HanboIbIllee U HANMEHbBIIIEEe 3HAUCHMSI, pa3Max, JUCTICPCHSI,
CTaHapTHOE OTKIIOHEHUE YUCIIOBOTO HAOOpa; yMEHHUE U3BIEKATh,
WHTEPIPETUPOBATH HHPOPMAITHIO, TIPEICTABIICHHYIO B Ta0NMHIIaX, Ha
aarpaMMmax, rpadukax, OTpaXkarollyr CBOHCTBA peabHBIX
IIPOIIECCOB U SIBJICHUI; MIPEACTABISTH HHPOPMAIIHIO C TIOMOIIIBIO
TaOIUI] U JUarpaMM; UCCIIeIOBATh CTATUCTUYECKUE TaHHBIC, B TOM
YHCIie ¢ TPUMEHEHUEM TpaUUeCKuX METOJO0B U DJICKTPOHHBIX
cpeacTB; TpaUYECKH UCCICA0BATh COBMECTHBIC HAOIFOACHUS C
MIOMOIIBIO IUarpaMM PaCCEUBaHUS U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATUIMU: CIIyYalHBIN ONBIT U CIIy4anHOe
COOBITHE, BEPOSITHOCTD CIIY4allHOTO COOBITHS; YMEHHUE BHIYUCIIATH
BEPOSITHOCTD C UCIOJIb30BAaHUEM IPaPUUECKUX METOOB; IPUMEHSTh
(GOopMyJIbI CIIOKEHUSI U YMHOKEHUSI BEPOATHOCTEN, (POPMYITy MOTHON
BeposiTHOCTH, hopmyny bepHysum, komOuHaTopHbIE (DAKTHI U
(bopMyIIbl; OLIEHUBATh BEPOSTHOCTU PEaJIbHBIX COOBITUIN; YMEHNE
ONEPUPOBATH NOHATUAMM: CIIydalHAasl BEJINYNHA, PACIIPEIEICHUE
BEPOSATHOCTEH, MATEMATUYECKOE 0KUJAHNE, TUCTIEPCHS U
CTaHJAPTHOE OTKJIOHEHUE CIIyYailHOM BEIMYUHbI, QYHKIUU
pacnpeneseHys U II0THOCTU PaBHOMEPHOI0, II0OKA3aTEIbHOTO U
HOPMAJIBHOT'O PACIPEACIICHUI; YMEHUE UCIIOIb30BaTh CBOMCTBA
U3YYCHHBIX PACHPENEICHUN I pELIeHUs 3aa4; 3HAKOMCTBO C
HOHATUSIMU: 3aKOH OOJIBIINX YHCEN, METOJIbI BBIOOPOUHBIX
VCCIIEIOBAHUN; YMEHUE IPUBOUTD IIPUMEPHI ITPOSIBIICHUS 3aKOHA
OOJIBIINX YUCEIN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE
ONEPUPOBATH NOHATUAMU: COUETAHUE, IEPECTAHOBKA, YACIIO
COYETAHMI, YHCIIO NIEPECTaHOBOK; OuHOM HbioTOHA; yMeHue
MPUMEHATH KOMOMHATOPHBIE (PAKTHI U PACCYKIACHUS JJIs PELICHUS
3a/1a4; OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; COCTABISATh
BEPOSITHOCTHYIO MOJIENb U MUHTEPIIPETUPOBATH MMOJTYUYCHHBIN
pe3yabTar

YMeHune onepupoBaTh NOHATUSAMU: TOUKA, IPSMast, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIUUMHA YT, INIOCKUM YIOJI,
JBYTPAaHHBINA YIroJl, TPEXTPAHHBIA YTOJl, CKPEIIUBAIOIINECS IPSIMBIE,
MapajuIeIbHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX U IIIOCKOCTEH, YTOJ
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MEXKy IPSMBIMH, YTOJ MEXAY MPSAMOU U INTOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
MEXKy IPSIMBIMH, PACCTOSTHAE MEKTY IIIOCKOCTSMU; YMEHUE
MCIIOJIb30BaTh IPU PELICHUU 33]1a4 U3y4eHHbIE (DaKThl U TEOPEMBI
IUIAHUMETPUU; YMEHUE OLICHUBAThH Pa3Mephbl 00bEKTOB OKPYKAIOIIETO
MUpa; CTPOUTh MATEMATUYECKUE MOJIEIU C IIOMOLIBIO
F€OMETPUYECKUX ITOHATUN U BEJIMYMH, PEIIATh CBA3aHHBIEC C HUMHU
IIPAKTUYECKUE 3a0a4U

10

YMeHue onepupoBaTh NOHATUAMU: TIOWAAL (PUTYPBI, 00bEM PUTYPBHI,
MHOTOTPaHHHK, MPABUIHHBIA MHOTOTPAHHHK, CEUYCHHE
MHOTI'OTpaHHHUKA, Ky0, apajijiesienumnes, npusma, nupamuaa, Gpurypa u
MIOBEPXHOCTh BPALLEHUS, LIUJIUH/AP, KOHYC, ap, chepa, mIomaib
cdepsl, MII0IAab TOBEPXHOCTH NMUPaMU/Ibl, IPU3MBbI, KOHYCA,
HUIMHAPA, 00BEM Ky0a, MPAMOYTOIBHOTO Mapaijie/Ieuea,
MUPAMUJIBL, TPU3MBL, IIMIIMHPA, KOHYCA, Iapa, pa3BEpTKa
MOBEPXHOCTH, CEUECHHSI KOHYCa U LWIMH/IPA, NapaJIeIbHbIE OCH WIIN
OCHOBAHMIO, CEUEHHE 1apa, INIOCKOCTh, Kacarowascs cepsl,
HMIMHAPA, KOHYCa; YMEHHUE CTPOUTh CEYEHNE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKHU, GUTYPHI U TIOBEPXHOCTH BPAIICHHUS, UX
CEYEHUs1, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEACTB; YMEHHUE
INPUMEHSATH CBOMCTBA FEOMETPUUECKUX (PUTYDP, CAMOCTOSTEIBHO
(bopMyIupoBaTh ONpeAeIeHUs N3ydaeMbIX (GUTYp, BBIBUTATh
TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKUX (puryp,
00OCHOBBIBAaTh UJIU OMPOBEPIaTh UX; YMEHUE MPOBOIUTH
KJacCUpUKauio GUTyp MO pa3InYHbIM IPU3HAKAM, BBITIOIHATD
HE00XO0/IMMBbIE JOMOJIHUTENIbHBIE TOCTPOEHUS

11

YMeHre onepupoBaTh MOHATUSAMU: JIBMKEHHE B IPOCTPAHCTBE,
napayyieIbHbIA MEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B IPOCTPAHCTBE,
ITOBOPOT, ITPeoOpa3oBaHue M0100us, TOA0OHBIC (PUTYPBI; YMEHHUE
pacno3HaBaTh paBHbIE U MOJ00HBIE GUTYPBI, B TOM YHCIIC B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; UCIOJIH30BATh TEOMETPUICCKHUE OTHOIIICHUS
MIPY PEIIEHUH 33]1a4; HaXOJUTh TEOMETPHUICCKUE BETMYUHBI (JITTHHA,
yroJ, IJI01aas, 00bEM) P PEUICHUH 3a]1a4 U3 APYTUX y4EOHBIX
MIPEIMETOB U U3 peaTbHOU )KU3HU; YMEHHE BBIUNCIISATH
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r€OMETPUICCKHE BETUINHBI (JUTMHA, YTOJI, TIOMIA b, 00BEM, TUTOIIAb
MMOBEPXHOCTH ), UCTIOIB3YS U3YUEHHBIC (POPMYIIBI U METOIBI, B TOM
YHCJIC: TIIOMIA Ih TTOBEPXHOCTH MTUPAMHUIBI, IIPU3MBI, KOHYCAa,
HUJIMH]IpA, TUIoaas cepbl; 00bEM KyOa, TPSIMOYTOJIBLHOTO
napajuiejenunea, MupaMuIbl, TPU3MBI, IIMIHH]IPA, KOHYCAa, I1apa;
yMEHHE HaXOAUTh OTHOIICHHE 00HEMOB MTOJOOHBIX QUTYD

12

YMeHune onepupoBaTh MOHATUSAMU: IPAMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJAMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO, PA3JIOKEHHE
BEKTOpa 1Mo 0a3ucy, CKaJsipHOE MPOU3BE/IEHNUE, BEKTOPHOE
IIPOU3BEICHHUE, YTOJ MEXAY BEKTOpAMU; YMEHHUE UCIIOIb30BaTh
BEKTOPHBIA ¥ KOOPAWHATHBIN METOJ JUIsSl PELIEHUSI TEOMETPUIECKUX
3a]a4 U 3a7a4 JPYTUx y4eOHbIX MIPEAMETOB

13

YMeHue BeIOUpaTh NOAXOASIIINI METO AJI PELICHUS 3a]1a4u;
MMOHMMAaHHWE 3HAYMMOCTA MaTEMATUKHU B U3YUYEHUU TPUPOIHBIX U
0O0I11IeCTBEHHBIX MPOIIECCOB U SIBJICHUI; YMEHUE PaCIlO3HABATh
MPOSIBJICHNE 3aKOHOB MATEMATUKH B UCKYCCTBE, YMEHUE MTPUBOAUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKOW U MUPOBOM

MaTEMaTUUYECKOM HAaYKH
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HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D

IO MATEMATUKE

Koxa| IIpoBepsieMblii 3J1IeMEHT COMEPKAHUSA

1 Hucna v BBIYUCIIEHUS

1.1 | HarypanbHble u uenblie yncia. [Ipu3Haku JeIuMMOCTH LENbIX YUCes

12 Pannonanshbie yncna. OObIKHOBEHHbBIE U IECATUYHBIE IPOOH, TPOLIEHTHI,
OecKOHEYHbIE IepUoANYECKUEe ApoOr

13 ApudmeTnyecknii KOpeHb HaTypajdbHOM cTeneHu. JleicTBus ¢

' apu(pMeTHIeCKUMHI KOPHSIMHU HaTYpaJbHOM CTEIEHU
14 Crernienb ¢ 1enbiM mokazaresnem. CTeneHb ¢ paliMoHaIbHBIM MOKa3aTesIeM.
" | CoiicTBa cTeneHu

15 CuHyc, KOCUHYC ¥ TaHT€HC YMCIOBOTO apryMeHTa. APKCHHYC,
apPKKOCHHYC, apKTaHT€HC YMCIIOBOTO apryMeHTa

1.6 | Jlorapudm uucna. JlecsTuunbie U HATYpaJIbHBIEC TOTAPU(MBbI
JleficTBUTENIbHBIC YKClia. ApUPMETHUYECKHUE OTIepalluu ¢ JEHCTBUTEIIbHBIMU

1.7 | yncnamu. [IpubnmxEHHBIC BEIUMCICHHUS, TPABIIIA OKPYTIICHHUS, IPUKUIKA
U OLICHKA pe3yJbTaTa BbIYUCICHUN

1.8 | IlpeoOpa3oBaHue BhIpaKEHUN

1.9 | KommuiekcHble uncna

2 YpaBHEHUS U HEPABEHCTBA

2.1 | Lensle u ApoOHO-paIIMOHAIbHBIE YPABHEHHUSI

2.2 | UppanuoHaiabHble ypaBHEHUS

2.3 | Tpuronomerpuueckue ypaBHEHUS

2.4 | TlokasatenpHbIC U JIOTApU(PMHUUCCKHE YPABHESHHS

2.5 | Llensie u qpoOHO-pAIIMOHATIEHBIC HEPABEHCTBA

2.6 | VppannoHaibHbIe HEPABEHCTBA

2.7 | Tloka3zarenpHbIe U JOrapupMUIecKiue HEPaBEHCTBA

2.8 | TpuronomeTpruyeckue HEpaBEHCTBA

2.9 | CucreMbl U COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB

2.10 | YpaBHeHUs1, HEpABEHCTBA M CUCTEMBI C TTapaMeTpaMu

2.11 | Matpuiia cucteMbl TMHEHHBIX ypaBHeHHM. OnpeenuTesb MaTpHUIThI

3 @yHKIMHU U rpaduKu

3.1 | ®dyukus, ciocoOs! 3ananusa pynkuuu. I'paduk dynkiuu. Bzanmuao

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOWM MOANMUCHIO
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oOpatubie pyHkuuu. YétHbie u HeuéTHbIe QyHKuMU. [lepuoanyeckue
byHKIMN

O6nactp onpeneseHus: 1 MHOKECTBO 3HaUeHUM QyHkimu. Hynu ¢pyHkuuu.

[TpomesxyTku 3HAKONOCTOSAHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYHKITUH.

32 Makcumymbl 1 MUHUMYMBI (pyHKIH. Hanbombiee u HanMeHbIlee
3HauYeHHUE (DYHKIIMH HA MPOMEXKYTKE
33 Crenennas QpyHKIMs C HATYpaJbHBIM U LIEJIBIM MTOKa3aTeneM. E€ cBolicTBa
' u rpaduk. CBoiicTBa u rpaduk KOpHs N-0il cTeneHu
3.4 | TpuronomeTrpuueckue PyHKIIMH, UX CBONCTBA U IpaPuKu
3.5 | [lokazarenbHas u orapudmuueckas GyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku pa3peiBa. AcumMnToThl rpadukoB ¢pyHkimid. CBocTBa (HYHKIIUH,
" | HENpepBIBHBIX Ha OTPE3KE
3.7 | IlocimenoBaTeabHOCTH, CITOCOORI 3aJJaHUS TTOCJIEI0BATCIBHOCTEH
38 Apudmernueckas 1 reomeTpuueckas nporpeccun. opmyna CIoKHBIX
' IPOILIEHTOB
4 Hayana marematnueckoro aHanusa
4.1 | IIpousBoanas ¢hyukuuu. [Ipon3BoHbIC d71€MEHTAPHBIX QYHKITUH
[IpumeHeHne Nporu3BOAHOM K UCCIAEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh
4.2 | uakcTpeMyMmbl. HaxokaeHne HanOobIIero 1 HANMEHBIIIETO 3HAUCHUS
(GYHKIIUU Ha OTpE3Ke
4.3 | IlepBooOpaznas. Unterpain
5 MHoecTBa U JIOTHKA
5.1 | MHoXecTBO, onepanuu HaJ MHOKeCcTBaMHU. J{lnarpammsbl Ditnepa — BenHa
5.2 | Jloruka
6 BeposiTHOCTh 1 cTaTHCTHKA
6.1 | OnucartenbHast CTATUCTHKA
6.2 | BepositHOCTB
6.3 | KombGunatopuka
7 I'eomeTpus
7.1 | ®Ourypsl Ha MIOCKOCTH
7.2 | IIpssMbIe ¥ TIJIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOrOrpaHHUKHU
7.4 | Tena v MOBEPXHOCTU BpaIICHUS
7.5 | KoopauHatel ¥ BEKTOPHI
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

Marematuka. AnreOpa 1 Hauajga MaTemMaTH4yeckoro anaiausa 10 kiacc;

yrayosieHHoe o0ydeHue: yueonuk / Mep3isak A.I'., Homuposckuii JI.A.,ITonskos

B.M., nox pemaknueit [logonsckoro B.E. — M.: AkiimonepHoe o0111ecTBO

«M3parenscTBO «IIpocBenenue

Maremaruka. Aﬂre6pa Y HayaJia MaTeMaTHu4deckoro anaau3a 11 KJIaccC,

yrayoseHHoe ooydeHue: yueonnk / Mep3isak A.I'., Homuposckuii JI.A.,IlonskoB
B.M., non penakmueit [Togonsckoro B.E. — M.: Akiinonepaoe o01ectBo

«M3parenscTBO «IIpocBenenue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

http://resh.edu.ru/ - Ob6pa3zoBarenbHbIi opTan «Poccuiickast AIeKTpOHHAS

aIKoJaa»

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

http://www.edu.ru/ - Poccuiickoe oOpazoBanue- (penepanbHbIi MopTal

http://www.ege.edu.ru/ - Odpunmansueiii cait EI'D

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

http://www.math.ru - Koyutekmust KHUT, BUACO-JICKITH, T000pKa 3aHUMATETbHBIX

MateMaTuyeckux ¢aktoB. MHpopManusa 06 onuMinagax, HaydHbIX IKOJAX 110

MmaTteMaTtuke. Meauareka

http://school-collection.edu.ru - Xpanuiwiie eAMHON KOJICKIIUU [IH(PPOBBIX

00pa3zoBaTeIbHBIX PECYPCOB, T/I€ MPEICTABIICH IUPOKUI BEIOOP AIEKTPOHHBIX

Iocoouit

http://fcior.edu.ru - XpaHWIUBIIE HHTEPAKTHBHBIX AIEKTPOHHBIX

00pa3oBaTeNBEHBIX PECYPCOB.
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