AHHOTanus K padoueil nporpamme
no ajgredpe u Hayajaam aHaau3a B 10 kiaacce
2023-2024 yu.roa

PaGouas mporpamma mo anreOpe M HavajgaM MaTE€MaTHYECKOrO aHajin3a Ha YPOBHE CpeIHEero oOuiero
00pa3oBaHMs COCTaBJIeHA HA OCHOBE TPEOOBaHUI K pe3yabTaTaM OCBOCHHUS MPOrPaMMBbl CPEIHEro OOIIero
obpazoBanus ®I'OC COO.

Pabouast mporpamMma coctaBiieHa Ha ocHoBe DenepalibHON pabodell mporpaMMbl O anredpe W Hadaiam
MareMmaruyeckoro ananusa COOQO.

VYuebnblil Kypc «Anredpa U Havasa MaTeMaTUYECKOTO aHAIM3ay SBIISCTCS OJHUM M3 HanOoJee 3HAaYUMbIX

B IIporpaMMe CpegHero oOmiero o0pa3oBaHus, IOCKOJIbKY, C OJHOW CTOpPOHBI, OH OOEeCHeunBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil U3yYeHHs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C APYroil CTOPOHBI, (hOpMUpYyeET
JIOTUYECKOe M a0CTPAaKTHOE MBIIIJICHHE 00Yy4aloIIUXCsl Ha YPOBHE, HEOOXOAMMOM JJIsi OCBOCHHSI HH()OPMATUKH,
OOIIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTM W JAPYrUX IUCHMIUIMH. B pamkax [maHHOro y4eOHOro Kypca
oOyuaroluecs: OBIAJCBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHON Haykd, KOoTopas (GOopMyIupyeT CBOU
TOCTIDKEHHS B MaTeMaTH4eCcKoi (opme.

VY4eOHblii Kypc anreOpbl M Hayal MaTeMaTHYECKOro aHallM3a 3aKJIaJbIBa€T OCHOBY JJIsi YCIEHIHOTO
OBJIAJICHUS 3aKOHAMH (DM3HMKHU, XUMHH, OMOJIOTHH, TOHUMAaHUs OCHOBHBIX TCHICHIIMA Pa3BUTHUS SKOHOMUKU H
OOIIIECTBEHHON JKU3HU, IMIO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(MPOBBIX U  KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO MCIOJIB30BATh MX U JaTbHEHIIEro o0pa3oBaHus U B TIOBCEAHEBHOM KHU3HH. B TO Ke
BpeMsl OBJIaJicHHEe aOCTPaKTHBIMU U JIOTUYECKH CTPOTMMHU KOHCTPYKUHUSMU anreOpbl U MaTeMaTH4YeCKOIro
aHaJM3a pa3BUBAeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTD, TOKA3bIBATh YTBEP)KICHHS
C TOMOUIbI0 MHAYKIMH W pacCcyXkJaTh JEIyKTHBHO, HCIIOJIb30BaTh OOOOIIEHHE U KOHKPETHU3AIHIO,
abcTparupoBaHue W aHAJIOTUIO, POPMUPYET KPEaTHBHOE U KPUTUYECKOE MBIIIICHHE.

B xone usydenus yuebHOro Kypca «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaln3a» oOydarolmecs
MOJTyYarOT HOBBIM OMNBIT PEIICHHS NPUKIAJHBIX 3a/1a4, CAMOCTOSTEIHHOTO ITIOCTPOCHHUS MAaTeMaTHYECKHX
MoJeNiel pea’bHBIX CHUTyalud, WHTEPIPETAaldyd T[OJYYEHHBIX pPEIIeHUH, 3HAKOMATCS C MpUMepamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE, HAyKe M HCKYCCTBE, C BBIJAIOIIUMUCS MaTeMaTHYECKUMHU
OTKPBITHSMH U UX aBTOPAMH.

VY4aeOHbIil Kypc 007amaeT 3HAYMTEIHHBIM BOCHHTATEIBHBIM TMOTEHIIMAJIOM, KOTOPBIA peamu3yeTcsl Kak
yepe3 y4yeOHBbIM MaTepuas, CHOCOOCTBYIOUIMH (OPMHPOBAHUIO HAYYHOIO MHUPOBO33PEHHUS, TaK M yepes
cnenu(uky  y4eOHOW  NEATENBbHOCTH, TpeOyromed  NpOJODKUTETHHONW  KOHIIGHTPAallMd  BHUMAHUS,
CaMOCTOSITENTLHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYyYEHHBIN pe3ysbTar.

B ocHOBe MeTomuku oOyueHHs anreOpe ¥ HadalaM MaTeMaTHYECKOTO aHajH3a JIEKHUT JeATEIbHOCTHBIN
HPUHIUI 00yUEHHUS.

B cTpykrype yuebHOro kypca «Anredpa M Hayaja MaTeMaTUYECKOTO aHajIW3a» BbIIENEHBI CIEIYyIOIINe
coJiepKaTeNIbHO-MeToANueckue JTuHuHM: «Yucna u BbuucIeHUs», «DyHKIUU U TpaQuku», «YpaBHEHUS U
HepaBeHCTBa», «Havanma MmaTemaTudeckoro aHanmza», «MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COepKaTeNbHO-
METOAMYECKHE JIMHUM H3Y4aloTCs Ha TMPOTSHKEHUHM [JBYX JIeT OOydeHHMs Ha YpPOBHE CpPEJHEro oOLIero
00pa3oBaHMsl, €CTECTBEHHO JOTOJHSAA APYT IpYyra W IOCTETIEHHO HACHIIASCh HOBBIMH TEMaMH U Pa3eIaMH.
JlaHHbBIN y4eOHBIN KypcC SBISETCS MHTETPATUBHBIM, MOCKOIBKY OOBEOUHSET B cebe colep:kaHue HECKOIbKHX
MaTeMaTHYECKUX TUCIUIUIMH, TAKUX KaK are0pa, TPUTOHOMETPHS, MAaTEMAaTHISCKHIA aHAIIN3, TEOPUsT MHOXKECTB,
MaTeMaThueckas joruka u jpyrue. Ilo mepe Toro kak oOywaromumecs OBJIaJeBalOT BcE 0Oojiee IHUPOKUM
MaTeMaTHYECKUM amiapaToM, y HHX MOCJIEeI0OBATEIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTHYECKYyl0 MOJENb PEealbHOW CHUTyalllH, MPUMEHSATh 3HAHUS, TOJy4YeHHBbIC MPH H3yYEeHUH y4eOHOTo
Kypca, I pEIIeHUs CaMOCTOATENbHO C(HOPMYTHMPOBAHHON  MaTeMaTHYeCKOW 3ajadd, a 3areM
HMHTEPIPETHUPOBATH CBOM OTBET.

ConepxatenpHO-MeToANYecKass JTHHUS «YWClia ¥ BBIYMCICHUS» 3aBepmiacT (OPMHPOBAHWE HABBIKOB
MCIOJIb30BaHUS AEUCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HAYaTO Ha YPOBHE OCHOBHOTO 00miero oopazoBanus. Ha
YPOBHE CpeAHETO 00IIero o0pa3oBaHus 0c000e BHUMaHUE yAEsIeTCsl (OPMUPOBAHUIO HABBIKOB PAIlMOHATBHBIX
BBIYHCIICHHUH, BKIIOYAIOIINUX B c€0s UCTIOIB30BaHUE PA3IMYHBIX (HOPM 3aMKCH YKCIIa, YMEHHE JeJaTh IPUKHUJIKY,
BBITIOJIHATh TPHOMKEHHBIE BBIYHMCIICHUS, OICHWBATH YHCIIOBBIC BBIPAKEHUs, pabOTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE O00YJArOIIMMCS MHOKECTBAa HATYPaJIbHBIX, IENIbIX, PAllMOHATBHBIX U JEHCTBUTEILHBIX
qyceNl JOIMOJIHAIOTCS MHOXECTBOM KOMILJIEKCHBIX YHceNl. B KaXIOM M3 3THX MHOECTB paccMaTpUBAIOTCS
CBOWCTBEHHbIC €My CcIeIUu(pHUUECKUe 3aJaud M ONEepaluu: JelIeHHE Halelo, ONEepHUpOBaHHE OCTaTKaMU Ha
MHOKECTBE LIEJIBIX YHUCEN, O0COObIE€ CBOMCTBA PALMOHAIBHBIX M HUPPALMOHAIBHBIX YHCEN, apupMeTHYecKue



oTiepaIiy, a TakKe M3BJICUCHNE KOPHS HATypalbHOW CTENEHU Ha MHOXECTBE KOMILJIEKCHBIX 4Hcel. biaromaps
MOCIIEIOBATEILbHOMY PACHIMPEHUI0 Kpyra HCHOJIB3YEMBIX YHCET ¥ 3HAKOMCTBY C BO3MOXKHOCTSMH MX
MPUMEHEHHUS ISl PellieHus] pa3INdHbIX 33/1a4 (opMUpYyeETCs MPEACTaBIeHUE O €IMHCTBE MATEMAaTUKU KaK HAYKU
1 €€ poJIi B IOCTPOCHUHU MOJIENIeH pealbHOTO MHPA, IIMPOKO UCTIONB3YIOTCSI 0000IICHIE U KOHKPETH3AIH .

Jlunns «YpaBHEHUS U HEPaBEHCTBa» peaiu3yeTcsl Ha MPOTSHXKEHUU BCEro 0Oy4deHHs] Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHwsl, TOCKOIBKY B KOKJIOM pasneie [IporpaMMbl peycCMOTPEHO PEIieHHE COOTBETCTBYIOIINUX
3amady. B pesynbraTte oOydaromiuecs OBJAJEBAIOT PA3JIMYHBIMU METOJAMU PEUICHUS pallOHAIbHbIX,
UPPAIMOHATILHBIX, TOKA3aTeNbHBIX, JIOTApU(IMUYCCKUX M TPUTOHOMETPHUECKUX YypaBHEHHWI, HEPaBEHCTB U
CHUCTeM, a Takke 3ajay, cojepXamux mnapamerpbl. [lonydeHHble yMEHHUS ILIMPOKO HCHOJB3YIOTCS MPH
UCCIeOBaHNH (DYHKIIUH C TIOMOIIBIO TPOU3BOTHOM, MPU PEIICHUH MPUKIAIHBIX 337a9 U 33a/1a4 Ha HaXOXKICHHE
HauOOJBIIMX M HAaUMEHbIIUX 3HaueHUU (yHkuuu. JlaHHas copep:karenbHas JMHUS BKJIIOYAET B ceOsl TakkKe
(hopMUPOBaHHE YMEHHIA BBITIONHATE PACYETHI IO (hopMyiiaM, MpeoOpa3oBaHUs PAIIOHATBHBIX, HPPAMOHAIEHBIX
U TPUTOHOMETPUYECKUX BBIPAKEHUI, a Tak)Ke BBIPAKEHU, COJEpKalluX cTeneHu u sorapudmel. brarogaps
W3YYCHHIO alreOpanuecKoro MaTepuaia MpoUCXoIuT NajdbHEHIIee pa3BUTHE alTOPUTMHYECKOTO B a0CTPAKTHOTO
MBIIUICHUST 00yYaromuxcsi, (GOPMUPYIOTCS HaBBIKU JAECTyKTHUBHBIX PacCyKICHHH, paboThl C CHUMBOJbHBIMU
dbopMaMu, TPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUIC PAaBEHCTB W HEpaBeHCTB. AureOpa
npeaiaraeT 3QpQeKTUBHbIE HHCTPYMEHTHI AJIs PEIICHUs TPAKTUUECKUX M €CTECTBEHHO-HAYUHBIX 33]a4, HATJISTHO
JEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKHU.

CopepxarenbHo-MeToAUYeCKas TUHUS «DYHKIIMH U TpaQUKN» TECHO MEPEIUIeTAeTCs C APYTUMU JIMHUSIMU
y4eOHOTO Kypca, MTOCKOJIBKY B KAKOM-TO CMBICIIE 3a7aéT IMOCIIEA0BATeIbHOCTh U3YYEeHUsI MaTepuana. M3ydenne
CTETIEHHOM, MOKa3aTeNIbHOM, JIorapuMUYECKO U TPUTOHOMETPUYECKHX (DYHKUMN, UX CBOWMCTB M TpaduKOB,
UCIIOJIb30BaHNEe (DYHKIUU IS PEIICHUs 3a1a4 W3 JAPYruX YYeOHBIX MPEIMETOB M PEATbHOW KH3HU TCCHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHAIM30M, TaK M C pEIICHHEeM ypaBHEHUU W HepaBeHCTB. [Ipu 3Tom OGonbiioe
BHUMaHUE yneisieTcss (OPMUPOBAHUIO YMEHHUS BBIpaxaTh (OpMyJaMU 3aBHCHMOCTH MEXIY Pa3THYHBIMA
BEJIMYMHAMH, HMCCIEN0BATh MOJy4YeHHbIE (YHKIMH, CTPOUTh WX rpaduxu. MaTepuana STOH colep:kaTeabHON
JMHUY HaIleJIeH Ha Pa3BUTHE YMEHUH W HABBIKOB, TIO3BOJISIONINX BBIPAXKATh 3aBUCHIMOCTH MKy BEIMYNHAMU B
pa3nuuHoOil dopMe: aHANUTUYECKOM, rpaduueckoil M cioBecHOW. Ero m3ydeHwe crnocoOCTBYET pa3BUTHUIO
QITOPUTMHUYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K 0000IIEHIIO M KOHKPETU3AIlUHY, UCIIOIh30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHUs «Hadana MaTeMaTHUECKOTrO aHaIN3a» MO3BOJIAET CYIIECTBEHHO PACIIUPUTh KPYyT
KaK MaTEeMaTHYECKHUX, TaK W TMPUKIATHBIX 3a7ad, JOCTYITHBIX OOYYaIOIUMCS, TaK KaK Yy HUX TOSIBJISCTCS
BO3MOXXHOCTh CTPOUTH TPadUKH CIOKHBIX (PYHKIMHA, ONpEAesTh UX HAUOONbIINE W HANMEHbIINE 3HAUYCHUS,
BBIYUCIIATh TUTOMAAM GUTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U YCKOpPEHHs TporeccoB. J[lanHas
CoJiep>KaTeNbHAas JTHHHSI OTKPHIBAET HOBBIE BO3MOXKHOCTH TOCTPOEHHUS MaTeMaTHYEeCKHX MOJIENel peambHBIX
CUTYaIUH, TIO3BOJIICT HAXOUTh HAMIYUIIIee PEIICHHE B IPUKIIATHBIX, B TOM YUCJIC COITHAITBHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOTO aHalu3a CHOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO,
(hOpMaTbHO-TOTHYECKOTO W KPEATHBHOTO MBIIIICHHS, (OPMHUPOBAHUIO YMEHUW pPACIIO3HABATH MPOSIBICHUS
3aKOHOB MaTe€MaTHK{ B Hayke, TeXHHKE W HcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIOMIMXCS pe3ylbTaTax,
MOJIYYCHHBIX B XOJIC PA3BUTHS MaTEMATHKH KaK HayK, U 00 WX aBTOpax.

CopepxarenbHO-MeTOIMYeCKass JUHUS «MHOXKECTBa M JIOTMKa» BKIIOYAeT B ceOsl DJIEMEHTBhl TEeOpUu
MHOKECTB M MaTEeMaTHYEeCKOW JIOTHMKHU. TeOopeTHKO-MHOKECTBCHHBIE MPEJICTABICHUS MMPOHU3BIBAIOT BECh KYpC
IIKOJILHOM MaTeMaTWKH M TMpeAaraloT HauOoliee YHUBEPCAIBbHBIN S3BIK, OOBEAMHSIIONIUN BCE pa3ieibl
MaTEeMaTHKU W e€ MPWIOKCHWH, OHU CBS3BIBAIOT Pa3HbIC MaTeMaTHYCCKHE AWCIMILIAHBI U WX MPHIOKCHUS B
enuHoe 1enoe. [loaToMy BakHO NaTh BO3MOKHOCTH OOydaromeMycsl MOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN
SI3IK COBPEMEHHON MAaTeMaTHKHW M HCIIOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MBICICH. J[pyruM BasKHBIM
MPU3HAKOM MAaTeMAaTHUKH KaK HAyKH CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh 0OOCHOBAHUH U CIIEZIOBaHUE
OTpeeNIEHHBIM MPaBUIaM TIOCTPOCHUS JIOKA3aTebCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTeMAaTHYECKOH JIOTHKHU
CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHUS 00YJYarOIIUXCs, TIO3BOJISIET UM CTPOUTH CBOU PACCYKIEHUS Ha
OCHOBE JIOTHYECKUX MPaBUI, (OPMHPYET HAaBBIKH KPUTHUECKOTO MBIITUICHUS.

B yuebHOM Kypce «Anrebpa u Hayala MaTeMAaTUYECKOTO aHalu3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOCIMPOBAHUS, KOTOPHIE MTPU3BAHBI CITIOCOOCTBOBATH ()OPMUPOBAHUIO HABBIKOB TIOCTPOCHUS
MoOJeTiell pealbHBIX CHUTYyallui, WCCIEAOBaHUA OTUX MOJENeld ¢ TOMOIIBI0 ammapara anreopsl u
MaTEeMaTHYECKOTO aHaJIM3a, HHTEPIPETAIIUH TOJyUYSHHBIX Pe3yabTaToB. Takue 3a/laHus BIUIETEHBI B KaKIIbIA U3
pa3aesioB MpOrpaMMBbl, MOCKOJIBKY BECh MaTepuan y4eOHOro Kypca MIUPOKO HUCIHONB3YeTCS ISl PEIICHUS
OpUKIagHBIX 3adad. [lpum  pemieHun peanbHBIX MOPAKTHYECKUX 3a1ad  oOydaroliuecs pa3BUBAIOT
HaAOIIIOIaTEIPHOCTh, YMEHHWE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIONH30BATh AHAJIOTHIO,
000011aTh U KOHKPETH3UPOBATh MpodsieMy. JleaTenbHOCTh 0 (POPMUPOBAHUIO HABBHIKOB PEIICHHS MPUKIIAIHBIX



3a/la4 OpraHW3yeTcs B MPOIECCe M3YUYCHHS BCEX TeM y4eOHOro Kypca «Anredpa M Hadaia MaTeMaTHYECKOTO
aHaIM3ay.

Ha m3ydenne yueOHOTO Kypca «Anrebpa m Hadayia MaTeMaTH4YecKoro aHaimsa» B 10 kmacce oTBoauTCs
136 1acoB (4 yaca B HEZIETIO).



COJAEP)KAHUE OBYYEHUA

Yucia ¥ BBIYHCICHUSA

Parmonanbueie yrcna. OOBIKHOBEHHbBIE M JIECSTUYHBIE APOOH, MPOLEHTHI, OCCKOHEUHbIE MEPHOANYECKIE
apo6u. Ilpumenenne qpodeit u MPOLEHTOB I PeLCHHs] IPUKIIAJHBIX 33aJad U3 Pa3IMuYHbIX OTpaciel 3HaHUH U
peanbHON KU3HU.

JlelicTBUTENbHBIE uucla. PannoHanmbHbIE M HppalMOHANIbHBbIE 4uCla. ApUPMETHYECKHE OIEpaluu C
JEeWCTBUTENFHBIMU YMCIaMU. MOyl AEUCTBUTEIBHOIO YHCIa U ero cBoicTBa. [IpuOmmKkEéHHbIE BHIYUCICHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenb c mensiM Toka3areneMm. buHom HproToHa. Mcmonp3oBaHue Mmoaxoasmied (GopMbl 3ammcu
JNEHCTBUTENIBHBIX YACEN U1l PELICHHs TPAKTUYECKUX 3aa4 U IIPEICTaBICHUS JaHHBIX.

Apudmerndeckuil KOpeHb HaTYypaJIbHON CTENIEHH U €T0 CBOMCTBA.

Crenens ¢ palMOHaIbHBIM IIOKA3aTENEM U €€ CBOMCTBA, CTENIECHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm gucia. CpoiicTa iorapudma. JlecaTHaHbIe U HATYpaTbHBIC JIOTAPUDMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCUHYC M apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHNSI 1 HEPABEHCTBA

ToxmecTBa M TOXAECTBEHHBIE TPeoOpa3oBaHU. YpaBHEHHE, KOPEHb YypaBHEHHA. PaBHOCHIIBHBIC
YPaBHEHUs U ypaBHEHUs-cleACTBYs. HepaBeHCTBO, pellieHUE HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PELLICHUS LENbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB. MHOrOUIeHbI OT
OJIHOM IepeMeHHOH. JleieHne MHOrowIeHa Ha MHOTOWIEH ¢ ocTaTKkoM. Teopema be3dy. MHOrowIeHsI ¢ LeJIbIMU
kodpunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILIMX CTEIEHU U KOPHH.

WppanumonansHble ypaBHeHUs. OCHOBHBIE METObI PELLIEHUS UPPALIMOHATIbHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BBIpaXEHH, COACPIKAIINX JIOTAPU(DMBIL.

Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbIE METObI PELIEHUS JIOrapu(PMUUECKUX YpPaBHEHHH.

OcHoBHble TpuroHomerpuueckue ¢opmyibl. IIpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUU.
Pelenre TpUroHOMETPUYECKUX YPABHEHHM.

Pemenue cuctem JMHEHHBIX ypaBHEHHMI. MaTpuiia CHUCTEMbl JIMHEHHBIX ypaBHeHHIl. OrmnpenenuTens
MaTpULBI 2X2, €ro TEOMETPUUECKNN CMBICIT ¥ CBOMCTBA, BBIYMCIIEHUE €TI0 3HAYEHUS, IPUMEHEHHUE ONPENETUTENS
JUISL PELICHHs] CUCTEMBI JINHEWHBIX YpaBHEHUH. Penienue NMpuKIagHbIX 3a/1a4d ¢ MOMOIIbIO CHCTEMBI JIMHEHHBIX
ypaBHeHUH. VMccnenoBanue NOCTPOCHHON MOJIEIN € TIOMOIIBIO MATPHUILL U OIPEIETUTENIEH.

[TocTpoeHne MaTeMaTH4YECKUX MOJEIEH pEaJbHOM CHTyallud C TOMOLIBIO YPAaBHEHMM M HEPABEHCTB.
[IpuMeHeHMe ypaBHEHMI M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a/ad M 33/a4 U3 pa3sIn4yHbIX objacTeit
HAyKU U PEATbHON KU3HH.

DYyHKUMH U TPaPUKHU

OyHK1Ms, crocoObl 3ananus ¢yHkuu. B3anmHo oOpartnble ¢yHkiuu. Komnosumus gynkuuil. 'paduk
¢GbyHKIMU. DIIeMeHTapHbIe TpeoOpa3oBaHus TpapuKoB (QyHKITHA.

ObnacTh ompeneneHuss U MHOXecTBO 3HaueHWd ¢yHkuuu. Hymmu  dynkuuun. IlpomexyTtku
3HaKonocTossHCTBa. UETHble W HeuéTHble (yHkuuu. [lepuonuueckue ¢ynkuuu. [IpomMexyTku MOHOTOHHOCTH
¢byHkuu. MakcumMyMbl M MUHUMYMbl (GyHKiuu. Haubonbliee W HauMmeHblllee 3HaYeHUS (YHKIUU Ha
IIPOMEIKYTKE.

Jluneitnas, kBagpaTudHasi U ApoOHO-IMHENHHAs QyHKIUU. DJIeMEHTapHOe UCCIeI0BaHUE U TOCTPOCHUE UX
rpaguKoB.

CrenenHas (QyHKIUS ¢ HaTypalbHBIM U LIETbIM MoKa3zareneM. E€ cBoiictBa u rpaduk. CBoiicTBa u rpaduk
KOpHs N-0ii CTEeTeH! KaK (YHKIUU 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKa3aTeNIeM.

[TokazarenbHast U jorapudmuueckas QyHKuMHM, UX cBoiicTBa U rpaduku. McmnonpzoBanue rpadukoB
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHHE TPUTOHOMETPUUECKUX (PYHKIIMHA YMCIOBOTO apryMeHTa.

@DyHKIIMOHAIbHBIE 3aBUCUMOCTH B peajibHBIX Mpolieccax U sBieHusX. I’ papuku peasbHbIX 3aBUCUMOCTEH.

Hayana maTteMaTH4ecKoro aHajimsa

[TocrmenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IOCIIENOBATENLHOCTEH. MeToa MaTeMaTHYeCKOW WHIYKITHH.
MOHOTOHHBIE U OIPaHUYEHHBIEC MTOCIEA0BATEIBHOCTH. VICTOpUS BOSHUKHOBEHHs MAaTEMATUYECKOTO aHAIN3a KaK
aHan3a OECKOHEYHO MaJIbIX.



Apudmernueckass M TreoMeTpudecKas Mporpeccuu. beckoHeyHO yObIBarolas TeOMETpHUYEcKast
nporpeccusi. Cymma 6ECKOHEUHO yOBIBAIOIICH T€OMETPUUYECKON Mporpeccuu. JIMHEHHBINH 1 AKCITOHCHIIMATBHBIN
poct. Uucno e. @opMyna CI0XHBIX NPOLEHTOB. VMCIonb30BaHWE MPOTPECCUU U PEUICHUs] PEalbHBIX 3a/1a4
MPUKJIATHOTO XapaKTepa.

HenpeprsiBable QpyHKIIMKM W uX cBoicTBa. TOYkM paspeiBa. AcuMnToThl rpadukoB (yHkmuii. CBolicTBa
(GyHKIMH HEMpephIBHBIX Ha OTpe3ke. MeTox MHTEpBajOB JJISl pelleHus HepaBeHCTB. [IpuMeHeHHe CBOWCTB
HENpPEepBIBHBIX (PYHKIMN AJI pelIeHus 3aay.

Ilepass u BrOpass mpousBoAHble (QyHKUUH. OmnpeneneHue, TEOMETPUYECKUH M (U3NYECKUN CMBICIH
MPOM3BOTHON. Y paBHEHHE KacaTeIbHOU K TpaduKy (pyHKIUH.

[TpousBonHbIe AreMeHTapHBIX (GyHKUMUU. [Ipon3BogHAS CyMMBI, TIPOU3BEACHUS, YACTHOTO U KOMITO3UIUH
hyHKIHA.

MHo:xecTBa H JIOTHKA

MHOK€ecTBO, Oonepalui HaJl MHOKECTBAMH M UX cBoiicTBa. Jlmarpammel Dinepa—Benna. Ilpumenenue
TEOPETUKO-MHOXKECTBEHHOI'O alrapaTa AJis OIMCaHUs PeaJIbHBIX MPOLIECCOB U SIBICHUMN, IIPU PEILICHUH 3a]a4 U3
IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMAaTUYECKOro OOBEKTa, CIEICTBHE, JOKa3aTelbCTBO,
PaBHOCUJIbHBIE YPaBHEHHUS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA N HAYAJIA
MATEMATHYECKOT'O AHAJIU3A» (YIJYBJEHHBIH YPOBEHBb) HA YPOBHE CPEJHEIO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHcKoro BOCHMTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKON TO3ULUHU OOYYaIOLIErocss Kak aKTUBHOIO M OTBETCTBEHHOTO YIIEHA
poccuiickoro o0IecTBa, MPeICTaBI€HHE O MAaTeMaTHYeCKMX OCHOBaX (YHKIIMOHMPOBAHUS pPa3IMYHbIX
CTPYKTYp, SBJIEHMH, IpOLEAYp TIpakJaHCKOro oOmiectBa (BbIOOpBI, OINpPOCHI M JIPYroe), YMEHue
B3aUMO/IEHICTBOBATh C COLMAIIbHBIMUA UHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) IaTPpHOTHYECKOIr0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCTb POCCUHUCKOM I'pa)KIaHCKOW MACHTUYHOCTH, YBAKEHUS K IPOIILJIOMY U HAaCTOSILEMY
POCCUICKON MaTeMaTUKH, IEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSM POCCHMCKUX MATEMATHKOB U POCCUMCKOMN
MaTeMaTHYeCKOM IIKOJbI, HCIOJb30BaHUE JTHUX JAOCTHKEHMH B JAPYrUX HayKaX, TEXHOJIOTusX, cdepax
9KOHOMMKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HaHME IYXOBHBIX LIEHHOCTEHl pOCCHUHCKOro Hapojaa, cpOpMHUPOBAHHOCTh HPAaBCTBEHHOI'O CO3HAHMS,
THUYECKOI'0 IOBEJIEHUS, CBS3aHHOTO C IMPAKTUYECKUM NPUMEHEHHEM JIOCTHKEHUN HAyKU U JEATEIbHOCTBIO
y4€HOro, 0CO3HaHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOWYMBOIO OyyILero;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKJIIOYAs 3CTETUKY MAaTeMaTHYECKHUX 3aKOHOMEpHOCTEH, OOBEKTOB,
3aJ1a4, peleHui, pacCyKAeHU I, BOCOPUUMYUBOCTb K MAaTEMaTHUYECKUM aClIEKTaM Pa3IMUHbIX BUIOB HUCKYCCTBA;

5) pu3nveckoro BOCIUMTAHUSA:

c(OPMHPOBAHHOCTH YMEHHUS MPUMEHATh MATEMAaTHIECKHE 3HAHUS B HHTEpEcax 3J0pOBOT0 M 0€30IacHOTo
o0pa3a *HU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 30POBBIO (340pOBOE NMUTaHKE, COANaHCUPOBAHHBIN PEXUM
3aHATHUH W OTABIXA, peryispHas (u3NYecKas aKTHBHOCTH), (PH3MUECKOE COBEPIICHCTBOBAHHE NPU 3aHATHAX
CIIOPTUBHO-03JOPOBUTEILHON JEATEIBHOCTHIO;

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTb K TpPyLy, OCO3HAaHME LEHHOCTH TPYAONIOOUs, MHTEpeC K pa3IuuHbIM cdepam
npodeccuoHaNbHOM JEeSTeNbHOCTH, CBSI3aHHBIM C MAaT€MaTHKONH M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh
OCO3HaHHBIM BbIOOp Oyaymiei nmpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI, TOTOBHOCTh U
CHOCOOHOCTh K MaTeMaTUYECKOMY O0Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh
K aKTUBHOMY Y4aCTHIO B PEIICHNN IPAKTUYECKUX 3a/1a4 MaTEMATUYECKOM HAIIPaBJICHHOCTH;

7) 3K0JI0rMYEeCKOr0 BOCIIMTAHMSI:

C(OPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYNbTYpbl, TOHUMAaHHWE BIHUSHHUS COLUATBHO-3KOHOMUYECKUX
MIPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLMANIBHOM Cpe/bl, OCO3HAHME II100AIbHOTO XapaKTepa 3KOJOTHYECKUX
npobJeM, OpUeHTalUsl Ha IPUMEHEHNEe MaTeMaTUYeCKUX 3HaAHUN IS pelieHus 3a/1a4 B 00JIaCTH OKpY)KarolleH
Cpelbl, IUIAHUPOBAHKE MTOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBUM /Il OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U
OOIIIECTBEHHOH NMPaKTHKH, TOHUMaHNEe MaTeMAaTHYECKO HayKH KaK cepbl YeTOBEUECKON eI TeIbHOCTH, ITAIIOB
e€ pa3BUTHUS U 3HAUUMOCTH JUIS Pa3BUTHS LUBWIM3AIMH, OBJIAJCHUE SI3bIKOM MAaTeMAaTUKU W MaTeMaTH4eCKON
KyJIbTYpPOH KaK CpPEICTBOM II03HAHUS MHpa, TOTOBHOCTb OCYLIECTBIISITh MPOEKTHYIO M HCCIEN0BATENbCKYIO
NesITeIbHOCTh MHAUBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIE 1eliCTBHS

ba3oBble Jjornueckue aAeMcTBus:

BBISABJIIATD U XapaKTepI/I30BaTB CyHIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATUYCCKUX 06T)eKTOB, HOHSITHf/i,
OTHOILICHUNA MEXAY MOHATUAMHU, (POPMYIUpPOBATH OINpENENCeHUs] TOHATUH, YCTaHABIMBATH CYIIECTBEHHBIH
MIPU3HAK KJIacCU(UKAITMN, OCHOBAHUS JJIs1 000OIIEHUS U CPaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAJIHN3a;

BOCIIPUHUMATh, (POPMYyTUpOBaTh M MpPeoOpa3oBHIBATh CYXKACHUS: YTBEPAUTENIbHBIE M OTpULIATEIbHBIC,
eAMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHEIE;



BBISIBJISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M W TNPOTHBOpeurs B (akTax, JaHHBIX,
HAOIIOICHUSX U YTBEPKACHUSIX, TPEJIaraTh KPUTEPHUH TSI BHISIBIICHUS] 3aKOHOMEPHOCTEH U MPOTHBOPEUUIL;

JieNaTh BBIBOJABI C HMCHOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W WHIYKTUBHBIX YMO3aKIJIIOUECHH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

MIPOBOAUTH CAMOCTOSATEIBHO J10Ka3aTeNbCTBA MAaTEMATHUECKUX YTBEPKACHUM (TIPSMbIE U OT MPOTUBHOTO),
BBICTPanBaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBO/IBI;

BEIOMpaTh CHoco0 pemieHus yueOHOW 3ahayu (CpaBHHUBATh HECKOJIBKO BApHAHTOB PEIICHHS, BHIOMPATH
HauboJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIbHO BhIICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue AeiCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATeNbCKUM HMHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCHL,
duKcHpyOIe TPOTUBOpEUHE, MPoOJIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE, (opMHpOBaTH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3UIIMI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  IKCIIEPUMEHT, HCCIEJOBAaHUE [0 YCTaHOBJICHUIO
0COOCHHOCTE MaTeMaTH4ecKoro 0ObeKTa, SBJICHUS, MpOoIlecca, BbISBICHUIO 3aBUCUMOCTENH MEXay 00bEKTaMH,
SIBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENNLHO (POpMYyITUPOBaTH 00OOIIECHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEIEHHOTO HAOIIOACHUSA,
UCCJIeIOBAHMs, OLICHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 00001IEHU;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEINOJIOKEHUSI O €r0 PA3BUTHU B
HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATH JAepUIMTHI MHPOpPMAIUMH, JaHHBIX, HEOOXOAMMBIX JJs OTBETa Ha BONPOC U JIS PEIICHUs
3aJ1a4y;

BbIOMpaTh MHGOPMAIMIO W3 HCTOYHHMKOB PA3UYHBIX TUIIOB, aHAIM3HPOBATh, CHUCTEMATH3UPOBATH U
HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMIHBIX BUIOB M OPM MPEACTABICHUS;

CTPYKTYpUPOBaTh HH(HOPMAIIUIO, TPEJCTABISTH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH IpapUuecKH;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIIBHO CHOPMYIMPOBAHHBIM KPHTEPHUSIM.

KoMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1eiicTBHA

O0menue:

BOCIPUHUMATh U (OPMYJUPOBATh CYXJEHHUS B COOTBETCTBUU C YCJIOBUSMHU U IENAMU OOLIEHHS, SCHO,
TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOUKY 3PEHMsSI B YCTHBIX U IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY
pelIeHus 3a1aui, KOMMEHTHUPOBATh MOJIYYEHHbIN pe3yibTarT;

B X0/ 00CYKJIEHHs 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXJ1aeMOI TeMbl, MPOOJIEMBbI, pelaeMoi 3a1auu,
BBICKA3bIBaTh UJEH, HALICJICHHbIE Ha MOUCK PEIICHHUs, COMOCTAaBIISITh CBOU CYKICHHS C CYXICHUAMU JIPYTHX
YYaCTHHUKOB JlMaiora, oOHapyXMBaTh pa3iMuue U CXOJCTBO MO3MLMH, B KOPpeKTHOW ¢opme (HopMyaupoBaTh
pa3HorIacusi, CBOM BO3PAKEHUS;

IIPENCTABIATh PE3YyIbTaThl PEIICHUS 3a/ayd, SKCIEPUMEHTA, MCCIEIOBAHUSA, NPOEKTA, CAMOCTOSATEIBHO
BbIOMpaTh (popMaT BBICTYIUIEHUS C YUETOM 3a7a4 MPE3eHTAUU U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranmu3anmus:

COCTaBJIATh IUIaH, AJITOPUTM pEUIeHHs 3aJayd, BBIOMPATh CIOCOO pemeHHs ¢ Y4ETOM HMEIOLINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BapUAHTHI PEIICHUN ¢ yu&€ToM
HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOIHMOHAJIbHBIH HHTEJICKT:

BJIaJIETh HAaBBIKAMM II03HABATENIbHOM peQuieKCMM KaK OCO3HaHUS COBEpIIAEMBbIX JIEHCTBUH U
MBICIMTENIBHBIX MPOIIECCOB, UX PE3yIbTaTOB, BIAaJETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS Ipolecca U
pe3yibTaTa peleHns MaTeMaTH4eCKOM 3a1a4y;

MPEABUAECT TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU 33a4d, BHOCUTb KOPPEKTUBBHI B
NeSITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAaHHBIX, HAWJICHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ysibTaTa eI U YCIOBHUAM, OOBSCHATH NPUUYMHBI JIOCTHIKCHUS WIIH
HEIOCTUKEHUS PE3YNIbTAaTOB JESITEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eSAITEJIBLHOCTD:



MOHUMATh M HCIOJb30BaTh MNPEUMYIECTBA KOMAaHIHOW M HMHIWBUIYaJbHOM pabOThl MpU pelIeHUU
y4eOHBIX 3a/1a4, MPUHUMATh 11e]1h COBMECTHOU AESITENbHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHOUN paloTHI,
pacmpenenaTh BHIBI paOOT, JOTOBApUBATHCS, OOCYXIaTh MPOIECC M pe3yiabTaT padoThl, 0000IIaTh MHEHHS
HECKOIBKHX JIIOJICH;

Y4acTBOBATh B IPYIIIOBEIX (popMax paboTh (00CYKIeHUsI, 0OMEH MHEHUH, «MO3TOBBIC IITYPMbI» U UHBIE),
BBITIOJTHATH CBOKO YacTh pa0OTHl U KOOPJIUHUPOBATH CBOM JEHCTBUS C IPYTMMH YWICHAMHU KOMaH/bI, OLICHUBAThH
KauecTBO CBOEr0 BKJIaJa B OOMIMI MPOAYKT MO KPUTEpUSM, CHOPMYIMPOBAHHBIM y4aCTHUKAMU
B3aUMO/ICVCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K xonny oOyuenust B 10 kjacce oOy4yaromMHCs TOJXYYUT CIEAYIOUIME IMPEIMETHBIE Pe3yJabTaThl I10
OT/EJIbHBIM TeMaM pabouell IporpaMMel yueOHOro Kypca «Anredpa v Hadyajaa MaTeMaTHUYECKOTO aHAIN3a»:

Yucna ¥ BbIYMCTICHUSA:

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: PpALHOHAIBHOE 4YHMCIO, OECKOHEeuHas IepHoAuuecKas apoOb,
MIPOLIEHThl, HPPALMOHAIBHOE YMCIO, MHOXECTBA PpALMOHAIBHBIX M JEUCTBUTENbHBIX UYHCET, MOIYJb
JeWCTBUTENILHOTO YHCIIA;

IPUMEHATh APOOM M MPOLEHTHI Ul pelleHMs MPUKIAJHBIX 3a7ad U3 PasjInYHbIX OTpaciiell 3HaHUM U
peaNbHOM KU3HH;

INPUMEHATh NPUOMKEHHBIE BBIYMCICHMS, IIpaBUJa OKPYIVIEHUs, HPUKUIKY M OLEHKY pe3yjbTara
BBIYHCIICHHUI;

CBOOOJTHO ONEpPHPOBATh MOHATUEM: CTEIEHb C LIEJIbIM IOKa3aTeleM, UCIOJIb30BaTh MOAXOAILYI0 (hOopMy
3aMyCcy JEMCTBUTEIbHBIX YNCEN JUIsl pEIICHUs TPAKTUUYECKUX 33]a4 U IPEJICTaBICHNS JaHHbIX;

CBOOO/THO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CcBOOO/IHO ONEPUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOO/THO OIIEPUPOBATH MOHATUAMU: JIOTapU(PM YHcia, AECATUUHBIE U HaTypallbHbIE JIOrapu(MBI;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YMCIIOBOIO apryMEHTa,

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHuUs1 M HepaBeHCTBA:

CBOOOJTHO ONEpPHPOBATh MOHATUAMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCUIIbHBIE YpaBHEHUS U
YpaBHEHHUSI-CIIE/ICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

NPUMEHATh PA3JIMYHbIE METOJbl PELICHUs pAlMOHAIBHBIX W JIPOOHO-PAIlMOHAIBHBIX YpaBHEHMH,
MIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl pEIICHUs HEPaBEHCTB;

CBOOOJHO ONEpUPOBaTh MMOHATUSAMHU: MHOTOWIEH OT OJHOM NEepeMEeHHOH, MHOTrOWJIeH C LEIbIMU
K03 duLIneHTaMi, KOPHU MHOTO4YIEHA, IPUMEHSTH JIeJIEeHHEe MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera nis pemenus 3anauy;

CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUHN, MaTpuULIa, ONPEAEIUTENb MaTPULIBI 2
X 2 ¥ €ro TeOMETPUYECKUI CMBICI, HCIIOJIB30BATh CBOMCTBA ONPEACIUTENS 2 X 2 JIJIsl BBIYUCIIEHUS €r0 3HaUYEHus,
MPUMEHSTH ONPEAETUTENN JIUIsl PELIEHUSI CUCTEMBI JINHEHHBIX YpPaBHEHUN, MOJIETTUPOBATh pealIbHbIE CUTYAIUH C
MIOMOULIBI0 CHCTEMBI JIMHEWHBIX YpPaBHEHM, HCCIEAOBATh IIOCTPOEHHBIE MOJENM C IOMOIIBI0 MaTpull U
oTpeenuTeNel, THTEpIPETUPOBATh MTOJIYYE€HHBIN Pe3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JIJIs TPpeoOpa3oBaHus BRIPaKEHU;

BBIMIOJHATh IPEOOpa3OBaHUSl YHCIOBBIX BBIPAXKEHHM, COAEpXkallluX CTENeHH C paluoOHaIbHBIM
IIOKA3aTeNEM;

UCIOJIb30BaTh CBOMCTBA Jorapu(moB i peoOdpa3oBaHus Jorapu(PpMUUECKUX BbIpAKEHHUI;

CBOOOJTHO OIEPUPOBAThH MOHATUAMU: UPPALMOHAIbHBIE, MTOKA3aTeIbHbIE U JOrapu(pMUUECKUe YpaBHEHUS,
HaXOJUTh UX PEUICHHS C TOMOIIbI0 PABHOCHIIBHBIX [IEPEXO0/I0B WIIM OCYIIECTBIISSI IPOBEPKY KOPHEN;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHEe (OPMYNbl A HpeoOpa3oBaHUS TPUTOHOMETPHUUYECKUX
BBIPA)KCHMUII;

CBOOOJTHO OMNEpUpPOBaTh IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, NPUMEHATh HEO0OXOAUMBbIE
(GbopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUI;

MO/JICJINPOBATh PEAIbHbIE CUTYAIIMH Ha A3bIKE AJIreOpbl, COCTABIATH BBIPAKEHHSI, YpaBHEHUS, HEPABEHCTBA
10 YCJIOBHIO 33J]auy, UCCIIE0BATh IIOCTPOECHHBIE MOJIENIU C UCIIOIb30BAHUEM allliapaTa ajareopsl.

DOyHKIUH U TPa@UKH:



CBOOOJTHO OTIEpUPOBATH MOHATHAMU: (PYHKITHS, CIOCOOBI 3aAaHus (YHKIIMH, B3aUMHO oOpaTHbIC (PYHKITHH,
KOMMO3ULUs QYHKIUH, rpaduK GyHKINHU, BBITOTHATH 3JI€MEHTapHbIE MPeoOpa3oBaHus rpauKoB (PyHKIIHIH;

CBOOO/IHO OTIEpHUPOBAaTh MOHATHUAMH: OOJACTh ONpENeNICHHS M MHOXKECTBO 3HAUEHHH (YHKIUH, HYIIN
(GyHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOO/IHO ONEpPHPOBATh IMOHATHSIMHU: YETHBIE M HEUETHhIE (YHKUUH, IEpUuogudYeckue (QyHKIUH,
MPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCHMyMbl U MHHMMYMbI (YHKIWH, HauOOJbIee M HAaWMEHbBILIEE
3HaUeHHEe (PYHKIMH Ha IPOMEXKYTKE;

CBOOOJTHO OTEPUPOBATH MOHITUSMU: CTETIEHHAs! GYHKIUS C HATYPAIbHBIM M IIEJIBIM MOKa3aTeaeM, rpaduk
CTENECHHOW (YHKIIMM C HATYpaJIbHBIM M IENBbIM IIOKa3zaTeleM, rpaduK KOpHA N-Oi CTENeHHW KakK (QYHKIHU
00paTHOM CTETEHH C HAaTypaIbHBIM MTOKa3aTeleM;

ONICpUPOBATh TOHATHAMHU: JIMHEHHAs, KBaJgpaTHYHas M APOOHO-TMHEWHHas (QYHKIUH, BBIIOIHAT
3JIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPaHKOB;

CBOOO/IHO ONEpPHPOBATH MOHATHSAMH: IOKa3aTelbHAas M Jorapudmuyeckas (yHKIUH, UX CBOMCTBA WU
rpad UKy, UCIOIB30BATh UX TPAPUKH [T PEIICHUS yPaBHEHUN;

CBOOOIHO OIIEPUPOBATH HOHSATHSAMMU: TPUTOHOMETPUYECKAs OKPYXHOCTb, olpezieIeHue
TPUTOHOMETPHUECKUX (DYHKIIUH YHUCIOBOTO apryMEHTa;

UCIIOJIB30BATh I'papyKH QYHKIMK IS UCCIIEIOBAHUS IPOLIECCOB U 3aBUCHMOCTEH NPH PEIICHUN 3a]a4 U3
APYTHX Y4eOHBIX MPEAMETOB M PEaTbHON )KU3HU, BBIPAXKATh POPMYIaMu 3aBHCUMOCTH MEX/1y BETUYHMHAMH;

Hayana maTeMaTH4eCKOro aHaIu3a:

CBOOO/IHO ONIEPHPOBaTh TMOHATUSMH: apH(METHYecKass U TeOMETpUYecKas Nporpeccusi, OECKOHEYHO
yOBbIBaroImasi reoMeTpuYecKasi IMPOTPEcCHsi, JMHEHHBIH W AKCMOHEHIMAIBHBIA pocT, (opMyna CI0XKHBIX
NPOLIEHTOB, UMETH NPEJICTABICHUE O KOHCTAHTE;

MCTIOJIB30BATh MPOTPECCHH [T PEIICHHUS PEaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOO/IHO OIEpUPOBATH TOHATUSMH: IOCIIEIOBATEILHOCTh, CIIOCOOBI 33/IaHMs TOCIEAOBATEIbHOCTEMH,
MOHOTOHHBIE M OTpaHUYEHHBIC IIOCIIEOBATEIBHOCTH, IOHUMATh OCHOBBI 3apOXKACHUS MaTEeMaTHYECKOTO
aHaJIM3a KaK aHann3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TOHATHSIMU: HeENpepbiBHbIE (YHKIMH, TOYKH pa3pbiBa rpaduka (yHKIHH,
aCUMIITOTHI Irpaduka GyHKINY;

CBOOOJHO OIEpPHUPOBATH TOHATHEM: (YHKIHWS, HEMpephlBHAS HAa OTpe3Ke, INPHUMEHATh CBOWCTBA
HeNpepbIBHBIX (DYHKIMIA I peleHus 3a1ay;

CBOOOJTHO OTIEpUPOBATH MOHATHAMU: TIEPBas U BTOpas MPOW3BOAHBIE (YHKINH, KacaTeiabHas K rpaduky
byHKIUY;

BBIUUCIIATH TPOM3BOJHBIE CYMMBI, IMPOW3BEICHHS, YaCTHOTO WM KOMIIO3MIIMU JBYX (QYHKIWH, 3HATH
MIPOU3BO/IHBIE JIEMEHTAPHBIX (YHKILUH;

WCTIOJIH30BATh TEOMETPUUYECKHII U (PU3UICCKUN CMBICI IIPOU3BOTHOM JIJIsl pEILICHHS 3a]1a4.

MHokecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMH: MHOXKECTBO, OTIEPAIIMY HAJl MHOKECTBAMH,

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH amnmapar sl ONKUCaHMsI PEeabHbIX MPOLECCOB U SIBICHUM, MPH
pelIeHNH 33124 U3 IPYTUX YICOHBIX ITPEIMETOB;

CBOOOJHO OINEpPHUPOBATH TMOHATHSMHU: OIpENeNIeHUe, TEopeMa, YypaBHEHHUE-CIEACTBUE, CBOMCTBO
MaTeMaTHYeCKOT0 00BEKTa, J0KA3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS 1 HEPABEHCTBA.

PabGouas nporpamMmma COCTaBJICHA C YUCTOM pa6oqel71 IporpaMmbl BOCITUTAHUS.



