MUHHUCTEPCTBO MPOCBEIEHUSA POCCUMCKON ®EJAEPALIMU
MHUHHUCTEPCTBO OBPA30BAHMS U HAYKH PECITYBJIUKHA
TATAPCTAH
MynununanbHoe kaseHHoe yupexaenue "'Oraen oopaszoBanus
HCNOJTHUTENbHOro KoMuTeTa Poi6H0-C10601CKOro MyHHIHIAABHOIO
paiiona PT"

MBOY "Puiono-Cnoboackas rumuazus Nel'"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PyxoBogurens IIIMO 3amecturens nupekrtopa  Jupektop
. no YP A vesee/~
Famaynmuaa A.©. 7 ﬁ} v/ X/aJTHMOBa JILU.
oT «21» arycra 2023 . //  Xasmes M.A. IpuKas Ne§l

oT «24» aBrycta 2023 . oT «28» aBrycra 2023 r.

PABOYASI TIPOTPAMMA
(ID 1159581)

y4ebOHOro npeamera «Ajarebpa u Hayaj a MaTeMaTHYeCKOro aHaIH3a.
Yray6/ieHHblii ypoBeHb»

s obywarommxcs 10 — 11 knaccoB

nrr Puionaa Caoboaa 2023



HOACHUTEJBHASA 3AIINCKA

VY4eoOnblil Kypc «Anredpa U Ha4yajla MAaTEMaTUYECKOTO aHaIn3a» SABIISIETCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpenHero odiero oOpa3zoBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCTeunBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3yUYEHUs BCEX €CTECTBEHHO-HAyYHbIX KypCOB, a C Jpyrodl CTOpPOHBI,
(GopMupyeT JIOTUYECKOE U aOCTPAaKTHOE MBIIUIEHUE O0y4arolUXcs Ha YPOBHE,
HEOOXOMUMOM Il OCBOEHHUSI HH(MOPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH M JIPYTHMX JIUCHUIUIMH. B pamkax naHHOro y4eOHOro Kypca
oOyuJaroluecs: OBJA/JEBAIOT YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HAYKH,
KOTOpasi popMyJIUPYET CBOU JOCTUKEHHS B MaTEMaTH4YeCKon (hopme.

VY4eOHbIi Kypc anreOpbl 1 Hauajl MaTEMaTHYECKOTO aHAJIN3a 3aKJIabIBAET
OCHOBY [IJI1 YCIICLIHOTO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHUH, OHUOJIOTHH,
MMOHUMAHUSI OCHOBHBIX TEHJICHLUMUWA pa3BUTUS SKOHOMUKH M OOLIECTBEHHOM
KU3HU, T[IO3BOJISIET OpPUEHTHPOBATHCS B COBPEMEHHBIX IMPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh UX IS AAJIBHEUIIErO
oOpa3oBaHMsI W B TIOBCEAHEBHOM XU3HU. B TO ke Bpems OBJIaJcHHE
a0CTpaKTHBIMM W JIOTMYECKHM CTPOTMMHM KOHCTPYKUMSMH aiareOpsl U
MaTeMaTUYECKOr0 aHaldu3a pa3BUBAET yYMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh UICTUHHOCTb, JJOKa3bIBaTh YTBEPKJIEHUS C MOMOIIBIO UHIYKIIUU
U paccyXJaTb JEAYKTHBHO, HCHOJb30BaTh OOO0OIIEHHME M KOHKPETHU3ALUIO,
a0CTparupoBaHHE€ M AaHAJOrUI0, (OpMHUPYET KpeaTUBHOE M KPUTUUYECKOE
MBIIIICHHUE.

B xozne nzydyenust yuebHoro kypca «Anredpa n Hauajga MaTeMaTHUYECKOIO
aHaJIM3a» o0ydJaroIuecs MOJy4yatoT HOBBIM OMNBIT PEelIeHUs MPUKIaJHbIX 3a/a4,
CaMOCTOSTEJIBHOIO ~ NOCTPOEHUS ~ MAaTEeMaTUYECKUX  MOJENEN  peanbHBIX
CUTYallMil, UHTEPNPETALUNA TOJYYCHHBIX PEHICHUH, 3HAKOMSATCS C MPUMEPAMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B MpPUpPOJAE, HAyKe M HUCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIi Kypc 00J1ajaeT 3HaYUTENbHBIM BOCIIUTATEIbHBIM TOTEHIIUATIOM,
KOTOPBIM peanu3yeTcsi Kak uepe3 Y4yeOHbI MaTepuaj, CIOCOOCTBYIOIIUI
(OpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 cnelupuKky ydeOHOu
NEATEeIbHOCTH, TpeOyIome MNpoAODKUTETbHON KOHILEHTPAllMM BHUMAaHUS,
CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTM M OTBETCTBEHHOCTH 3a IOJY4YEHHBII
pe3ynbTar.

B ocHoBe MmeTonuku 00ydyeHus anrebpe M HadajlaM MaTeMaTH4eCcKOro
aHaIM3a JeKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIM3a» BBIJCIEHBI CIEAYIOLIME COAEPKATEIbHO-METOINYECKUE JIMHUU:



«Yucna u  BelUMCHeHUs», «DyHKuMH ©  rpadukn», «YpaBHEHHS U
HEepaBeHCTBa», «Hauana MaTeMaTHUeCKOro aHanuza», «MHOXKeCTBa U JIOTUKA.
Bce ocCHOBHBIE COJEp)KATENbHO-METOAUYECKHE JIMHUM M3y4yaloTcs Ha
MPOTSKEHUU JIBYX JIET OOy4YEHHsS Ha YPOBHE CpEIHEro o0uiero oopa3zoBaHus,
€CTECTBEHHO JOMOIHSASA APYT Apyra U MOCTENEHHO HACKIIAsACh HOBBIMH TEMaMU
u paznaenamu. J(aHHBIA ydeOHBII KypcC SIBISIETCS MHTEIPAaTUBHBIM, MOCKOJIBKY
o0beIMHAET B ce0e COlIep)KaHWE HECKOJIBKUX MAaTEMaTU4EeCKUX TUCLUILUINH,
TaKUX Kak airedpa, TPUTOHOMETPHUS, MAaTEMATUYECKUH aHalu3, TEOpus
MHOXXECTB, MaTeMarhyeckass Joruka u gpyrue. Ilo wmepe Toro kak
oOyuJaroluecs: OBJIaIeBalOT Bc€ Oosee MIMPOKUM MATEeMAaTUYECKUM armapaToM,
y HHUX IOCJIEI0BATENbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKyl0 MOJEJIb pEalbHOM  CHUTyallud, [PUMEHATh 3HaHUf,
HOJyYEHHBIE MPU U3YYEHUH YYEOHOIo Kypca, Ul pEelIeHHs CaMOCTOSATEIbHO
c(hOpMyIUPOBAHHOW MAaTEMAaTHYECKOW 3a/layd, a 3aTeM HMHTEPIPETUPOBATh
CBOU OTBET.

CopepxarenpHo-MeTOoMYecKass  JUHUS  «Yucina U BBIUMCICHUSD)
3aBepuIaeT (POpMHpPOBAHHE HABBIKOB HCIOJIB30BaHUS JEUCTBUTEIBHBIX UYHUCEN,
KOTOpo€ ObUIO HAaYaTO Ha YPOBHE OCHOBHOTO 001iero oopasosanus. Ha ypoBHe
cpenHero oOmero oopaszoBaHusi 0co00€ BHUMaHHUE yNENseTcs (OPpMUPOBAHUIO
HAaBBIKOB PAlMOHAJIBHBIX BBIYUCICHHUM, BKIIOYAIOIIMX B CEOsl MCIOJIb30BAaHUE
pa3auuHbIX (OpM 3amMCH YuCia, YMEHHE JieJaTh NPUKUIKY, BBIIOJIHATH
NpUOIMKEHHBIE BBIYMCIICHUS, OLEHUBATh YMCIOBBIE BBIPAXXEHUs, pabOTaTh C
MaTeMaTUYECKUMH KOHCTAHTAMHM. 3HAKOMble OOYyYarollMMCS MHOXECTBa
HATypaJibHbIX, LENbIX, PAIUOHAIBHBIX U JACHUCTBUTENBHBIX YHACE TOMOJHSIIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4HCeJ. B KakIOM W3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOICTBEHHbIE €My cHenupuyeckue 3aJayd U ONepaluu:
JICJICHUE HAIEJIO, ONEPUPOBAHME OCTATKAMH HA MHOYKECTBE LIEJIBIX YHCED,
0cOo0bIe CBOMCTBA PALIMOHAIBHBIX M UPPALMOHATIBHBIX YHCeN, apu(pMETUUECKHE
orepaluy, a TaKKe M3BJICUEHUE KOPHS HATYpPAJIbHOW CTENEHUW HAa MHOYKECTBE
KOMIUIEKCHBIX 4YHcell. brmaromaps mocienoBaTenbHOMY pPAacIIUPEHHUIO Kpyra
UCIIOJIb3YEMbBIX YHCENT U 3HAKOMCTBY C BO3MOKHOCTSMM WX NPUMEHEHUS s
pelIeHus] pa3MyHbIX 3a7ad  (POpMHUPYETCS MPEACTABICHHE O EIUHCTBE
MaTEMaTUKH KaK HAyKd U €€ poJId B MOCTPOEHUU MOJENEeH peabHOro Mupa,
ITUPOKO MCTOJIB3YIOTCSI 0000IIEHNE Y KOHKPETU3AIHS.

JIluaust «YpaBHEHHsI U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU BCETrO
oOyueHHus1 Ha ypOBHE CpelHEero oOIero oOpa3oBaHHs, MOCKOJBKY B Ka)XIOM
paznene IlporpaMMmbl MpeayCMOTPEHO pEHIeHHWE COOTBETCTBYIOLIMX 3aaad. B
pe3ynbTate O00ydYaroluecs OBJAJICBAIOT PA3JIMYHBIMU METOAaMHU pEeUIeHUs
paloHaIbHBIX, HMPPALMOHANBHBIX, [OKA3aTEIbHBIX, JIOTAPUPMUUECKUX U



TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEPAaBEHCTB M CHCTEM, a TaKXe 3ajad,
cojepkaux napamerpsl. [lonydeHHblE yMEHHs IIHPOKO HCIOJIB3YIOTCSA NpPU
UCCIIEJIOBaHUU  (QYHKUMH C TOMOIIBIO IPOU3BOJHOM, IIPU  PELIECHUU
NPUKIAAHBIX 337a4 M 3a/ad Ha HAXOXKICHUE HAMOONBIIMX M HAUMEHBIIUX
3HaueHui GyHkuu. JlaHHas conmepkareibHasl JIMHUS BKIIOYAET B ce0s TakkKe
(dopMupoBaHrHE YMEHUH BBIOIHATH Pacu€rhl 1o (opMysiaM, nMpeoOpa3zoBaHUs
palMOHAIbHBIX, HPPALMOHANBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a
TaK)Ke€ BBIPAXKEHUM, COJIEPKALINX CTENEHH U Jorapudmel. biaronaps usyueHuto
anreOpandeckoro  maTepuana  IPOUCXOAMUT  JajbHeWlee  pa3BUTHE
QITOPUTMHUYECKOTO U aOCTPAKTHOTO MBINUICHUS 00y4aromuxcs, GopMupyroTcs
HaBBIKM JI€AYKTUBHBIX pPacCyXJIE€HUH, pabOThl C CHMBOJBHBIMU (opMamu,
IpPEICTaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE PABEHCTB U
HepaBeHCTB. AureOpa npeayaraet 3¢p(EeKTUBHbIE UHCTPYMEHTHI Ui PELIEHUs
MPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK sI3bIKa HAyKHU.

CopepxarenpHo-MeToiMYecKass JUHUS «DYHKIMM U TpauKH» TECHO
HEPEIJIETaeTCA C APYTUMHU JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJa€T IMOCJENOBAaTEIbHOCTh HM3y4eHHs] Matepuana. l3ydenue
CTENIEHHOM, TMOKa3aTeIbHOM, JIOrapu(MHUUECKOW U TPUTOHOMETPUYECKUX
(yHKUMNA, UX CBOMCTB M TpaUKOB, WCIONb30BaHWE (PYHKUUN I pELIEHUs
3aJ1a4 U3 IPYruX Y4eOHbIX MPEIMETOB U PEATIbHOM KM3HU TECHO CBSI3aHO KaK C
MaTEMaTUYECKUM aHAJIN30M, TaK U C PELICHUEM YpPaBHEHUN U HEpaBeHCTB. [Ipu
3TOM OOJIbIIOE BHUMAaHHME ynenserca (OPMHUPOBAHUIO YMEHUS BBIPAXKATh
dopMynamMu 3aBUCHUMOCTHM MEXKAY pa3IUYHbIMU BEJIMYMHAMHU, HUCCIEI0BATH
NoJIy4eHHbIC (DYHKIIMH, CTPOUTH UX rpaduku. Matepuan 3Toi cofepKaTeabHOM
JIMHUM HAIlEJICH Ha Pa3BUTHE YMEHUI W HaBBIKOB, MO3BOJIIOIIUX BBIPAXKaTh
3aBUCHUMOCTH MEXJIy BEJIMUYMHAMU B pa3IMyHONH (opme: aHAIUTUYECKOM,
rpaduyeckol U cioBecHoM. Ero wu3ydeHue CnocoOCTBYEeT pPa3BUTHIO
AITOPUTMHYECKOTO MBILIJIEHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3ALIHH,
UCIIOJIb30BAHUIO AHAJIOTUH.

CopnepxarenpHas nMHUS «Havyana MareMarnyeckoro aHajan3a» MO3BOJISIET
CYLLIECTBEHHO pAaClIMPUTh KPyr Kak MaTEMaTHYECKHUX, TaK U MNPUKIAAHBIX
3a/1a4, JOCTYIHBIX OOYYalolIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTH
CTpOUTh TpadUKu CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbIIUE W
HAaUMEHBIINE 3HAYCHUSI, BBIUUCIATH MJIOMAAn GUryp U oOBEMBI Tell, HAXOIUTh
CKOPOCTH M YCKOpPEHUs npoueccoB. JlaHHas copepxKaTenbHas IMHUS OTKPHIBAET
HOBBIE BO3MOXHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHX MOJIENel peanbHbIX
CUTYaIlMii, MO3BOJIAET HAXOAUTh HAWIIydlllee PEIICHHE B NPUKIAJHBIX, B TOM
YUCJI€ COLUMAJIbHO-3KOHOMHUYECKHX, 3aJadaX. J3HAKOMCTBO C OCHOBaMH



MaTeMaTUYeCKOr0  aHali3a  CIOCOOCTBYET  pa3BUTUIO  aOCTPaKTHOTO,
(hOopMaNbHO-JIOTMYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHHUKE U
nckycctBe. OOydJaromuecs y3HAIOT O BBIIAIOIIMXCS PE3YNIbTaTaX, MOJTYICHHBIX
B XOJI¢ Pa3BUTHs MaTeMaTUKH KaK HAyKH, U 00 UX aBTOpax.

ConepxaTenpHO-MeToAnYecKast TMHUSA « MHOXKECTBA U JIOTUKA» BKIIIOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOXXECTBEHHBIC TMPEJCTABICHUS TPOHU3BIBAIOT BECh KYypC IIKOJHHOM
MaTeMaTUKU U TpeAJiaraloT HauOoJiee YHUBEPCATIbHBIN SI3bIK, 00bEIUHSIONINMA
BCE pa3feibl MaTeMaTUKM W €€ MPWIOKEHUW, OHU CBS3BIBAIOT pa3HbIC
MaTE€MaTUYECKUE TUCUUIUIMHBI U WX MPUJIOKEHUs B enuHoe 1ienoe. [loatomy
BXXHO J1aTh  BO3MOXKHOCTh  OOydyaroumiemycsi TOHMMaThb  TEOPETUKO-
MHOECTBEHHBIN $I3bIK COBPEMEHHON MAaTE€MaTHUKH M HUCIOJIb30BaTh €ro IS
BBIPQXEHUSI CBOMX MbICIEH. J[pyrMM BakKHBIM MPU3HAKOM MaTEMAaTUKU Kak
HayKd CJIeAyeT IpU3HaTh CBOWCTBEHHYIO €W CTPOroctb OOOCHOBAaHUU W
CI€AOBaHUE  OMNPENEIEHHBIM  MpaBWIaM  [OCTPOCHUS  JI0KA3aTEJIbCTB.
3HAKOMCTBO C JJIEMEHTaMH MaTeMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUICHUSI O0O0YYaloImMUXCs, TMO3BOJSIET UM CTPOUTH CBOM
paccyXkJeHus Ha OCHOBE JIOTMYECKUX MpaBui, (OPMUPYET HaBBIKU
KPUTHUYECKOTO MBIIIJICHUS.

B yuebHoMm kypce «AunreOpa M Hayajga MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPbIE TPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH pealbHbIX
CUTyalluid, MCCJICJOBAHUSI 3TUX MOJIEJIE C TOMOIIBIO amnmnapara ajureOpbl U
MaTEMaTUYECKOTO aHallh3a, UHTEPIPETAlMU MOJYyUYEeHHBIX Pe3yJbTaToB. Takue
3a/laHusl BIUIETEHBI B KaXKIBIM W3 pa3/ielioB MPOTrpaMMbl, MOCKOJBKY BECH
MaTepras y4eOHOro Kypca MIMPOKO UCIOJb3YeTCs JJIS PEIICHUS TMPUKIATHBIX
3agad. [lpu pemieHUM peaibHBIX MPAKTHUUYECKUX 3ajad  o0ydarouiuecs
pa3BUBAIOT  HAOJIOJATENILHOCTh, YMEHHME  HAaXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, UCMOIB30BaTh AHAJIIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS TTPUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCEe U3YUEHHUs BCEX TEM y4eOHOTO Kypca «Anredpa
Y Hayajga MaTeMaTH4YEeCKOT0 aHAJIN3ay.

Ha wuzydenne yudeOHOro Kypca «Airedpa ¥ Hauyajga MaTeMaTH4eCKOro
aHanu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B HeJeN0), B
11 xnacce — 136 yacoB (4 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yncia. OObBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MTPOLIEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [Ipumenenune apobel U MPOIECHTOB s
pelIeHns NPUKIAAHBIX 3a1ad W3 Pa3JIMYHBIX OTpAciied 3HAHUW M PEaIbHON
KU3HU.

JencTBuTenpHble 4ucia. PanuvoHanpHble W HMPPALMOHAIBHBIE YHCIHA.
ApudpmeTrnueckue omepanuu ¢ JICWCTBUTENbHBIMU  4YucIaMH. Moayib
JNEUCTBUTEIBLHOTO 4HClIa U ero cBoicTBa. IlpuOnmxEHHBIE BBIYUCICHUS,
IIPaBUJIA OKPYIJICHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenbiM mnokasareneMm. bunom Herotona. HMcnonws3oBanue
HOAXOAsAmer (GOopMbl  3alMUCH  JCHCTBUTENBHBIX YHCEN JUISl  PELICHUs
NPAKTUYECKUX 3a]a4 U NIPEACTABICHUS TaHHBIX.

ApudmMernyecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ panuoOHANBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uyncna. CpoiictBa jorapudma. JlecsITUUHBIE U HATypajbHbIE
Jorapu@Msl.

Cunyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YHUCIIOBOrO apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHblE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIIbHBIE YPABHEHHS U ypaBHEHUS-CleACTBUs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIENBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrOYJIEHBI OT OJHOW MEPEMEHHOM. [[eieHne MHOTO4YJICHA Ha
MHOTOWIEH C ocTrarkoM. Teopema bezy. MHorowiensl ¢  UEIbIMU
ko3 urmentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

WppauvoHaneHple  ypaBHEHUs.  OCHOBHBIE  METOJBl  PELICHHUS
MPPALMOHAJIBHBIX YPABHEHUM.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PELIEHUS OKA3ATEIbHBIX
YpPaBHEHUN.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEpKALTUX JTOTapU(MBI.



Jlorapudpmuueckue  ypaBHeHus.  OCHOBHBIE  METOJbl  PEIICHUs
Jorapu(MUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIIbI. [Tpeobpa3oBanue
TPUTOHOMETPHUUYECKHUX BBIPAKECHU. Pemenue TPUTOHOMETPHUYECKUX
YpPaBHECHUM.

Pemenne cucrem nMHEHWHBIX ypaBHEHHMM. Marpuna CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurenb MaTpullbl 2X2, €ro reOMETpPUYECKUH CMBICI U
CBOMCTBA, BBIYKCICHHE €ro 3HAYCHUS, NPUMEHEHHUE OINpEeACIUTENs IS
pEelIeHUs] CUCTEMbl JMHEHWHBIX ypaBHEHUW. PeleHue NpUKIAIHBIX 3a7ad C
IIOMOLIBI0 CHUCTEMBI JIMHEWHBIX YypaBHEHUHM. lccienoBaHue mNOCTPOCHHOU
MOJEJIH C TOMOILBIO MaTPUILL U ONPEIETUTEIIEH.

ITocTpoeHne MaTeMaTHYeCKUX MOJEINIEH PeaIbHON CUTYyallud C TIOMOLIBIO
ypaBHEHUI U HepaBeHCTB. [I[pyuMeHEeHNE ypaBHEHUN U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/Jad W 3aJad M3 pa3iudHbIX O0JacTell HaAyKu M peaibHON
KU3HH.

DOyHKUMU U TpaGuKH

OyHkius, crnocoObl 3ananus ¢GyHKUMd. B3zanmHO 0o0paTHbie (QYHKIHH.
Kommnosumus ¢ynkumii. I'paduk QyHKuu. DieMeHTapHbIe MpeoOpa3oBaHUs
rpa@uKoB (QyHKIHA.

OO6nactb onpeneseHrss 1 MHOXKECTBO 3HaUeHU QpyHkuuu. Hynu GyHkumm.
[IpoMexyTkun  3HaKomocTrostHCTBa.  UETHbIe M HEU€THbIE  (PYHKLHUU.
[lepuognueckue  ¢pyHkuuu.  IIpoMeXyTkn  MOHOTOHHOCTH  (DYHKILIHH.
MakcuMymbl 1 MUHUMYMBbI QyHKuuu. HanOosbliiee 1 HaMMEHbIIEE 3HAUEHUS
(YyHKUIHUU HAa TPOMEKYTKE.

Jlunelinas, kBagpaTU4yHas U JpPOOHO-TMHENHHAsT QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TIOCTPOEHHUE UX I'paUKOB.

Crenennas GyHKIUS C HATYpaJIbHBIM M LIEJIBIM NOKa3aTeneM. E€ cBoiicTBa
u rpa¢guk. CpoiicTBa U rpaduK KOpHsS N-0il cTENneHu Kak (PyHKIUM 0OpaTHOMN
CTENIEHU C HATYpaJbHBIM IMOKA3aTEJIEM.

[Toka3zaTenbHas u norapudmuueckass pyHKIIMU, UX CBONCTBA U TrpaduKu.
Ucnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIIEHUE TPUTOHOMETPUUECKHUX
(yHKUUNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B pPEAJbHBIX MPOLECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHaJIu3a

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUs MOCJEI0BaTeIbHOCTENH. MeTox
MaTEeMaTUYECKON MHYKIHUU. MoHOTOHHBIE U OrpaHUYECHHbIC



IIOCIEA0BATENBLHOCTU. VICTOpUS BOZHUKHOBEHHSI MATEMAaTUYECKOT0 aHAIN3a KAK
aHayM3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass UM reoMeTpUyecKass  MPOTrpeccud. becKOHEeYHO
yObIBaroiasi reomerpudeckas mnporpeccusi. Cymma OeCcKOHEUHO YObIBaromen
r€OMETPUYECKON Iporpeccuu. JIMHEHHbIM M 3KCIIOHEHIIMAIBHBIN pocT. Yucro
e. @opmyIia CIOXKHBIX MPOLEHTOB. Vcrons30BaHue mporpeccuu sl peleHus
peanbHBIX 3a[1a4 IPUKIATHOTO XapakTepa.

HenpepoiBHble (yHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢ynkuuii. CBolicTBa (YHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToj
WHTEPBAJIOB JUISl PELICHUS HEPABEHCTB. lIpuMeHEeHHe CBOMCTB HEMPEPBIBHBIX
(GYHKIMI 715 pereHus 3a1a4.

[leppass  w  BTOpas  mpousBoaHble  QyHkiuu.  OmnpenencHue,
reoOMeTpuYeckuii ¥  (U3MYECKUH  CMBICI  MPOM3BOJHON.  YpaBHEHUE
KacaTeJIbHOM K rpaguKy QyHKIIHH.

[IpousBoansie  anemeHTapHbIX  (yHKuMii. [IpousBomHass  cymMBl,
MPOU3BEACHUS, YACTHOTO ¥ KOMIIO3UIINY (QYHKIIHIA.

MHoKecTBa M JIOTMKA

MHO0K€eCTBO, onepanuvyu HaJ MHOXKXECTBAMHU M HUX CBOMCTBA. /narpammbl
Oinepa—Benna. IIpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO ammapara s
ONMCAHUs PEANBHBIX MPOLECCOB M SBJICHUM, IPU PELICHUU 3a7ad U3 JPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOTO 00bEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KITACC

Yucia u BIYUCTIEHUS

Harypaneubie u nensie uncna. [IpuMeHeHue NPU3HAKOB JETUMOCTH
IEJIbIX YKceN, HauOonpimuii oo nenurend (nanee — HOJl) u HauMeHbIee
obmee kpatHoe (nanee — HOK), octaTkoB 1mo Moyito, anroputma EBkiauaa s
pelieHus 3a71a4 B 1EJbIX Ynciiax.

Kommnekcuble uncna. Anredpanueckass U TPUTOHOMETpUUYECKass (POpPMBI
3aMUCH KOMIUIEKCHOTO 4uciia. ApuMETHYECKHEe ONepanuu ¢ KOMIUICKCHBIMU
guciamu. M300pakeHne KOMITJIEKCHBIX YHCENT Ha KOOPJAMHATHOW TUIOCKOCTH.
Q®opmyna MyaBpa. KopHu N-0ii cTeneHM U3 KOMIUIEKCHOTO 4YHCIa.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCEN IS pEHIeHUus  (PU3HYECKUX U
reOMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA



Cucrema M COBOKYNHOCTh YpPaBHEHMl W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTOop KOpHEH TPUTOHOMETPUUECKHX YPABHEHMH C  HOMOUIbIO
TPUTOHOMETPHUYECKON OKPYXXHOCTH. Pemenne  TpUrOHOMETPUYECKHUX
HEPaBEHCTB.

OcHOBHBIE METOABl PEIICHUS TOKa3aTeNbHBIX M JIOTapUPMUUIECKIX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHUS CUCTEM M COBOKYIHOCTEH PalyOHAJIBHBIX,
MPPAlMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMHUUECKUX YpaBHEHUI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHU.

[IpumeHeHne  ypaBHEHMH, CHCTEM M HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 33/Ja4y U 3a7ad U3 pa3jIMyHbIX o0JacTed HayKu U peanbHON
KU3HH, UHTEPIPETALHS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMU U TpaGuKH

I'padpux kommosummu ¢yHkuuid. ['eomerpruyeckue oOpa3bl YpaBHEHHUH U
HEPABEHCTB HAa KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

I'paduueckue meTonpl penieHrs ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHUS 3a7a4 C TapaMeTPAMH.

Hcnonb3oBanue rpadukoB (YyHKUUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUM 3a7ay U3 JPYruX y4eOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Hayana mareMaTH4ecKoro aHajausa

[IpuMeHeHre NpOM3BOIHON K MCCIIEOBAaHUIO (DYHKIIMI HAa MOHOTOHHOCTb
U oKcTpemyMmbl. HaxokaeHue HamOONbIIEr0O M HAaWMEHBIIET0 3HAuYEHUH
HEeNpepbIBHON (QYHKIIMH Ha OTPE3KeE.

[IpuMeHeHre NPOM3BOJHON I HAXOXKACHUS HaWIy4ylIero peuieHusl B
NPUKIAAHBIX 3a/ayax, s ONpelesieHUuss CKOPOCTH M YCKOPEHHs mpolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUuKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOoOOpasHbiX. [lepBooOpaszHbie
areMeHTapHbIX QyHkumid. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.

WNurerpan.  ['eomerpuueckuil  CMbICA  HUHTErpaia.  Beruucienue
omnpenenéHHoro uaTerpana mno gopmyne Hetotona-Jleibuuiia.

[IpumeHneHne mHTErpasia Uis HAXOXACHUS IJIOLAAed TUIOCKUX GUryp u
00BEMOB T€OMETPUIECKUX TEJL.



[Ipumepsl pemenuit auddepeHnanbHbBIX ypaBHEHUNH. MareMaTtudeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOIECCOB C TMOMOIIbI0 U depeHIIHaTbHBIX
YPaBHCHUU.

IUNTAHUPYEMBIE PE3VIJIbBTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKJAHCKOW  TMO3UIIMM  OOYyYaromerocss  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUICKOIO OOIIECTBA, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHHM,
MpONEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aMMO/JICUCTBOBATh C COIMAIbHBIMU HMHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKJaHCKOW UJICHTUYHOCTU, YBAKCHUS
K MPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHUE
K JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCHUMCKOW MaTEMaTHYECKON
IIKOJIbI, WCIOJb30BAHUE 3TUX JOCTHKEHUN B APYTUX HAyKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKHUM TPUMEHEHUEM JIOCTUKEHUM HAyKH H
NEATEIIbHOCThIO YYEHOIO, OCO3HAHUWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYUBOTO OYyAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs 3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXJIeHUH,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYECKHUE 3HAHUS B
WHTEpecax 370pOBOTO M 0Oe3omacHoro oOpa3a JKHU3HH, OTBETCTBEHHOE



OTHOIIEHUE K CBOEMY 3/I0POBBIO (340POBOE MHUTAaHUE, COATTAHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTIbIXA, PETYJSIpHAs (Pu3nyeckass akTUBHOCTH), (pr3ndeckoe
COBEpLICHCTBOBAHUE npu 3aHATUAX CHOPTHUBHO-03/I0POBUTEIBHOMN
NEATEbHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHUS

FOTOBHOCTh K TPYAy, OCO3HAHUE IIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
paznuyHbiM  chepaM  Tpo(ecCHOHaTbHON  JAESITENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymied mnpodeccun W peann30BbIBaTH COOCTBEHHBIC XU3HEHHbBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTUYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO HAa TMPOTSHKECHUU BCEH >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh HKOJOTHUUECKON KYJbTYpPhl, MOHUMAHHE BIUSHUS
COIIMAJIbHO-D)KOHOMHUYECKUX  MPOLIECCOB HA COCTOSIHUE MPUPOJAHOU U
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0ATBLHOIO XapakTepa HSKOJOTHYECKHUX
npo0sieM, OpUEeHTAIMs Ha IPUMEHEHUE MAaTEMAaTUYCCKUX 3HAHUN I PEIICHHUS
3a/1ay B 00JIACTH OKPY’KAIOIICH Cpejibl, INIAHWUPOBAHUE MTOCTYIKOB U OLIEHKU UX
BO3MOKHBIX MOCJIEJACTBUM JIJIsi OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKM U  OOIIECTBEHHOM TMPAKTUKH, MOHUMAaHUE
MaTEMaTUYECKONM HayKh Kak chepbl 4eIIOBEUECKOW NEeATeNbHOCTH, HTArloB e¢
pa3BUTUSI M 3HAYMMOCTH JJIS Pa3BUTHS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK W MaTEMaTHYE€CKOW KYyJIbTYpOH Kak CPEJCTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJVBHUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

BBISIBIIATh U XAapAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHA MEXIy TMOHATHAMH, (HOpPMYIHPOBATH
onpeaeneHus MOHSITHUH, yCTaHaBJIMBATh CYILIECTBEHHBIN pHU3HAK
KJaccu(UKanuy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJUMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (HOpPMYyIUpOBaTH MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3H U
NpoTUBOpeYrsl B (DaKkTax, JaHHBIX, HAOIIOMCHUSX U YTBEPKIACHUAX, TIpe/IaraTh
KPUTEPHUH IS BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEYUHIA,

JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOYCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBEpXKACHUN (TIpsIMBIE W OT TMPOTHBHOTO), BBICTpaWBaTh AapryMEHTAIIHIO,
MPUBOANTh TIPUMEPHl W  KOHTPHPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIIEHUS 1 BBIBOJIBI;

BbIOMpATh Croco0 pemieHus y4yeOHOUM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BbhIOMpaTh Haubojee MNOAXOAAMIMN ¢  y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBareibckme JeiCTBUS:

HCITOJIB30BaTh BOMPOCHI KaK WCCIIEIOBATECILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMynupoBaTh  BOMPOCHI, (UKCUpPYIOIIME MPOTUBOpEUHEe, MpodIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAaHHBIN OKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTU4YeCKOro OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI M BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO HAONIONEHUs, WCCIEIOBAHMS, OIICHHBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATH AePUITMTEI WHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JIJIS PEIICHHUS 3a]1a4H;

BBIOMpaTh  WHGMOPMAIMI0O W3  HCTOYHUKOB  DPA3JMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HWH(POPMAIIHIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHS,

CTPYKTYpPHUPOBaTh HH(POPMAIIHIO, IPEACTABITH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH TpauuecK;

OIICHUBATh HaJE&KHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.



KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS

OO0menne:

BOCIPUHUMATh U  (OPMYyJIHUPOBATh CYXKICHHSI B COOTBETCTBHUH C
YCIIOBHSIMU U LEISIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAaKaTh CBOKO TOUYKY
3pEHHU B YCTHBIX M INCBMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 110 X0y PELICHUS
3a/1a4M, KOMMEHTHPOBATh IIOJyYCHHBIN PE3YJIbTAT;

B XOJI€ OOCYKIEHMs 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMON TEMBI,
poOJeMBbl, pelaeMol 3aJadyd, BBICKA3bIBaTh HJECH, HALEJICHHbIE HA IMOUCK
pELIEHMs], COMOCTABIATh CBOU CYXKJIECHUS C CYXACHUSAMHU APYIHMX YYACTHUKOB
auaora, 0OHapyKMBaTh pa3InyMe U CXOJCTBO MO3UIHUI, B KOPPEKTHOU opme
(opMyIHUpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

NPEACTABIATh  PE3yJbTaThl  PEIICHHs  3aJadyd,  SKCIEPUMEHTA,
UCCJIEIOBAHMSI, TPOEKTA, CAMOCTOSITENIbHO BBIOMpaTh (hOpMAT BBICTYIUIEHHUS C
y4E€TOM 3aj1ay IPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPUH.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUA

Camoopranusanus:

COCTaBJIATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIIOCO0 peleHus
C Y4Y€TOM HMEIOLUXCS pPEeCcypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBaTh M KOPPEKTUPOBATh BapHaHTbl PELIEHUH C YYETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJa/leTh HAaBBbIKAMU TIO3HABATEJILHOM pediiekcud Kak OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM W MBICIHUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB,
BJIAJ€Th CHOCOOAMU CaMOIPOBEPKH, CAaMOKOHTPOJIS Mpolecca M pe3yJbTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH NpPH PELICHUU
3a/la4yd, BHOCUTb KOPPEKTUBBI B  JEATEIBHOCTh Ha OCHOBE HOBBIX
OOCTOSITENCTB, IaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSAM, OOBSICHATH
OPUYMHBI  JIOCTMDKEHHUS WM HEIOCTH)KEHHUS pe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

NOHMMaTh W UCIHOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
UHAVMBUIYAIbHOM paboOThl MpU pelIeHUuU Y4eOHbIX 3a/Jad, NMPUHUMATH IIEJb
COBMECTHOM N1€ATENIbHOCTH, MJIAHUPOBATh OPraHU3allMI0 COBMECTHOW padoThI,



pacnpenenatb Buabl padoT, JOroBapuBaThCs, OOCYKAATh MPOLIECC U PE3yNIbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B IPYIIIOBBIX (hopMax paboThl (00CyX)eHNsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» W HWHBIE), BBINOJHATH CBOIO YacThb pabOTBI U
KOOPJIMHUPOBATH CBOM JIEHCTBHSI C APYTHMMH YJICHAMH KOMAaHbI, OIICHUBATH
KauyecTBO CBOEr0 BKJIaga B  OOMMUNA  MPOAYKT MO  KPUTEPUSM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHKAMH B3aWMO/ICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiacce oOyyaromuics MOITYYUT CIETYIOIIUE
MPEMETHBIC PE3YJIbTAThI [0 OTACIBHBIM TEMaM paboueil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOI0 aHaIU3a:

Yuciia v BBIYUCTICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: PAIMOHAIILHOE YUCII0, OECKOHEUHAas
nepuoauyeckas JpoOb, TMPOIEHTHI, HPPAIUOHAIBLHOE YHCIIO, MHOXECTBa
palMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHATh APOOM W TPOLIEHTHI [JIsl PEIICHUs MPUKIAIHBIX 3a7a4d U3
PAa3IMYHBIX OTPACJIEH 3HAHUM U PEATIbHOU KU3HU;

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHUS,
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUN;

CBOOOJHO OMEPUPOBATH TOHSITHEM: CTEMNEHb C IEJbIM ITOKa3aTeaeM,
HCTIOJB30BaTh MOAXOIAIIYI0 (OpMYy 3aluCH JIEUCTBUTEIBHBIX YHCEN IS
peLICHUs MPAKTUYECKUX 3a/]1a4 U IPEICTABICHUS JaHHBIX;

CBOOOJHO  OMEpUpOBaTh  TOHATHEM:  apU(PMETUYECKUNH  KOpPEHb
HATYpaJIbHOM CTEIICHU;

CBOOOJHO  ONEpUPOBATh TMOHSATUEM: CTENEHb C  palMOHAJIbHBIM
IIOKa3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: Jorapup™m UHCIa, NECATUYHBIE U
HaTypaJbHBIC JIOTAPUDMBIL;

CBOOOHO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC
YHCJIOBOTO apryMEHTA;

ONEPUPOBATH  TOHATUAMHU: APKCHUHYC, AapPKKOCHUHYC M apKTaHICHC
YHCIJIOBOTO apryMEHTA.

YpaBHeHUA U HEPAaBEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATHSAMHU:  TOXKIECTBO,  ypaBHEHUE,
HEPABEHCTBO,  PAaBHOCWIBHBIE  yYpPaBHEHUS W  ypaBHEHUS-CICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;



NPUMEHSATh DPA3NIUYHbIE METOJbl PELICHHUsS] PalMOHAIbHBIX U JIPOOHO-
paloHaIbHBIX YPaBHEHHM, MPUMEHSITh METOJ WHTEPBAJOB Ji PEIICHUs
HEPaBEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATUSIMH: MHOTOYIEH OT OJHOW IEPEMEHHOM,
MHOTOYJIEH C LENIbIMU KO3()UIMEeHTaMH, KOPHH MHOTOYJICHA, MPUMEHSTH
JICJICHHE MHOTOWIEHa Ha MHOIOYIEH C OCTaTKoM, TeopeMy be3y m teopemy
Buera nns pewenus 3anauy;

CBOOOJHO OINEpPUPOBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPEAEIUTENIb MaTpulbl 2 X 2 W €ro reOMETPUYECKHHA CMBICI,
HCIIOJIb30BaTh CBOMCTBA OMPENEAUTENs 2 X 2 1Sl BBIYMCICHHS €ro 3HAaYeHUs,
MPUMEHSTh ONPEACTUTENN Al PEUICHUS CUCTeMbl JIMHEHHBIX YpaBHEHHIA,
MOJICIMPOBaTh pealbHbIE CHUTYalldd C TIOMOIIBIO CHCTEMbI JIMHEHHBIX
YpaBHEHUH, HCCIEN0BAaTh IMOCTPOECHHBIE MOJEIM C IIOMOIIBIO MATpHUI] U
OnpeaenuTeNIeld, THTEPIPETUPOBATH MOJYYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUWA C KOpPHAMHU Il MpPeoOpa3OBaHUs
BBIPAKEHHUI;

BBIMOJHATh MPEOOPAa30BaHMSI YHUCIIOBBIX BBIPAXKEHHM, COJEpKaLINX
CTENEHHU C PallMOHAJIbHBIM [10Ka3aTeJeM;

UCIIOJIb30BaTh CBOMCTBa  Jiorapudmosn st npeoOpa3oBaHUs
Jorapu(MHUECKUX BBIPAKCHUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSIMU: UppallOHAIbHbIE, TI0Ka3aTeIbHbIE U
jJorapuMHUUECKUe YpaBHEHUS, HaxOJUTh HX pEHIEHHs C IOMOIIBIO
PaBHOCUJIBHBIX MEPEX0JI0B UM OCYILLECTBIISIS MPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuYeckne  (GopMmynbl  AJs
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BHIPAKEHUH;

CBOOOJHO ONEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HeoOXoAuMble (OpPMyJbl JJs pEHIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHIA,

MOJEJIUPOBATh peajbHbIE CUTYallMM Ha SI3bIKE alreOpbl, COCTaBIATh
BBIPAKEHHUSI, YPAaBHEHHUs, HEPABEHCTBA [0 YCIOBHUIO 3a/ayd, HCCIEAOBaTh
MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKEM amapara ajreOphl.

DYyHKIUU U TPaPUKH:

CBOOOJHO OMNEepUpOBaTh MOHATUAMM: (YHKLIMS, CHOCOOBI 3aJaHus
(GyHKUMM, B3aUMHO oOOpaTHble (YHKUMW, KOMOO3UIUS (QYHKUUN, rpaduk
(GYHKIIMY, BBITIOJIHATD dJIEMEHTapHbBIE TpeoOpa3zoBaHus rpa@uKoB HyHKIIHIA;

CcBOOOJHO ONEPUPOBATh MOHATUSMU: 00JACTh ONPEAENICHUS U1 MHOXKECTBO
3HaYeHUN QYHKIMH, HYJIH PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



CBOOOJHO OIEpPUPOBATh MOHATHUSMU: UYETHBIE W HEYETHBIC (DYHKIINH,
nepuoanyeckne GyHKIIUA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIITHH, MAaKCUMYMBbI
1 MUHHUMYMBI (QYHKIIMH, HauOOJbIlIee M HaMMEHbIee 3HAYCHHE (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: CTETICHHAsS (YYHKIHS C HATYPAIbHBIM
U TICJIBIM TOKa3aTesieM, rpaduk CTeNeHHOW (QYHKIMKU ¢ HATYpaIbHBIM U IICIIBIM
nokaszatesneM, Tpaduk KOpHs N-Oi CTENeHH KaK (QYHKIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM ITOKa3aTelieM;

OTIEPUPOBAThH MOHATHAMU: JHHECHHAS, KBAApAaTUIHAS M APOOHO-THMHEWHAS
(GYHKIIUMA, BBIMOJTHATH OSJEMEHTAPHOE WCCJICHOBAaHWE W TIOCTPOCHHE WX
rpadukos;

CBOOOJTHO OIEPUPOBATh MOHIATHAMU: MOKa3aTeNlbHAS U Jorapupmudeckas
(GbyHKIIMK, UX CBOMCTBA M rpaduKH, UCMOJIB30BaTh UX TpadUKU NI pelieHus
YpPaBHECHUH;

CBOOOJTHO OTEPUPOBATH MOHATHSIMH: TPUTOHOMETPUYECKAS OKPYKHOCTD,
ompe/eeHIe TPUTOHOMETPUIECKUX (DYHKITUN YUCIIOBOTO apTyMEHTA;

UCIIOJIb30BaTh Tpa@uKku QYHKIUN JUIsI HUCCIENOBAaHUS TIPOIECCOB U
3aBUCUMOCTEH MpU pElICHUH 3374 U3 JPYruX YUeOHBIX MPEIMETOB U peaIbHON
KU3HH, BRIpAXXaTh (POPMYIIaMH 3aBUCUMOCTH MEXIY BETMINHAMU;

Hauyajna maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OTEPUPOBATH MOHATUAMU: apuMeTHUecKas U TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO YOBIBAIOIasi FTEOMETPUUYECKAs IPOTPECcCUst, TUHEHHBIHI
U OKCHOHEHIMAIBbHBIA pOCT, (opMyla CIOXKHBIX TPOIEHTOB, HMEThH
Mpe/ICTaBJICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUM MJIsl PEIIeHUs] peajbHBIX 3a7ad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOCIEAOBATEIIBHOCTh, CIOCOOBI
3alaHus MIOCTIEIOBATEIHbHOCTEH, MOHOTOHHBIC u OTpaHUYCHHBIC
MOCIIEIOBATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXACHHUA MaTeMaTHUYeCKOTO
aHaJIM3a KaK aHaln3a OECKOHEUHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh TMOHSATUSMU: HEMPEPHIBHbIE (YHKIUU, TOYKU
paspsiBa rpaduka GyHKIUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (DYHKIHS, HETpPEphIBHAS Ha OTpPE3Ke,
IIPUMEHSTH CBONCTBA HEMTPEPHIBHBIX (DYHKITUH 1T PEIICHUS 33714,

CBOOOJTHO OMEPUPOBATH TMOHSATHUAMH: TEpPBasi U BTOpas MPOU3BOIHBIC
dbyHKIIMU, KacaTtenbHas K rpaduKy QyHKIHHY,

BBIYUCIISITh  MPOW3BOJHBIE  CyMMBI, TPOU3BEJEHUS, YAaCTHOTO U
KOMITO3HIIMH JIBYX (PYHKITUH, 3HATH MPOU3BOIHBIC AJICMEHTAPHBIX (PYHKITU;



MCIIOJIb30BaTh T€OMETPUUECKUM M (PU3MUYECKUN CMBICI MPOU3BOJHON IS
pelieHns 3anad.

MHoKecTBa M JIOTHKA:

CBOOOJTHO  OMEpUPOBATh TOHATUSAMH: MHOXECTBO, OIEpaldd Hajl
MHOKECTBaMU;

HCIIONB30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Juisl  ONKMCaHUs
peanbHBIX MPOIECCOB U SIBICHUM, MPU pPEUICHUHU 3a7ad U3 JAPYTUX YUEOHBIX
IPEAMETOB;

CBOOOJIHO OMEpUPOBATh MOHATUSMU: OINpPEICICHUE, TEOPEMa, ypaBHEHHE-
CIEICTBHE,  CBOWCTBO  MAaT€MAaTHYECKOro  O0BEKTa,  JOKa3aTeJbCTBO,
PABHOCHJIBHBIE YPABHEHUS U HEPABEHCTBA.

K konny obyuenuss B 11 kiacce oOyyaroumuiicsi MOMYYHT CIEIYIOIIME
IpeIMEeTHBIE PE3YIbTaThl IO OTAEIBHBIM TEMaM pabouel MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOI0 aHaIIU3a:

Yuciia v BBIYMCJICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMM: HATypajJbHOE U LEJIOE YHCIIO,
MHOY>ECTBA HAaTYpaJbHbIX U LIEJIBIX YUCEI, UCIOJIb30BaTh IPU3HAKHU JICIIMMOCTH
nensix uyucesn, HOJ[ m HOK HarypaJbHBIX 4YMCeNl Ui pELIeHMs 3aj]ad,
MIPUMEHATH anroput™ EBknmnaa;

CBOOOJHO ONEPUPOBATH IOHITHEM OCTaTKa MO MOAYJIO, 3aIlKCHIBAThH
HaTypaJIbHBIEC YNCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOOJHO ONEpUPOBATH MOHATUSIMH: KOMIUIEKCHOE YMCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJI, IPEJICTABIATh KOMIIJIEKCHBIE YHCIIa B alreOpandeckon u
TPUTOHOMETPUUYECKON (hopMe, BBIMOIHATH apu(METUYECKHE ONepalui ¢ HUMU
1 n300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOHO OINEpUPOBATh MOHATUSIMU: UppallMOHAIbHbIE, TIOKa3aTeIbHbIE U
Jorapu(MHUYECKHEe HEPABEHCTBA, HAXOAMTb UX PEIICHHUS C [OMOIIbIO
PABHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATH OTOOp KOPHEW NpH PEIIEHHWH TPUTOHOMETPUYECKOTO
YpaBHEHMUS;

CBOOOZHO OINEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHSATh HEOOXOIUMble (OpMyJbl JJi PEIICHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

cBOOOHO OMEpUPOBATH MOHATUSIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHU I
U HEPAaBEHCTB, PABHOCWIbHBIE CHUCTEMBI U CHUCTEMBI-CIECICTBUSA, HAXOAUTH
pELIEHNUsT CHUCTEMBI M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeJIbHbIX U JOrapu(pMUUECKNX YPaBHEHUN U HEPABEHCTB;



pemarb paluuoOHAJIbHBIE, UppalOHaIbHbIE, NIOKa3aTeJIbHbIE,
jJorapuMuUEcKue W TPUTOHOMETPUYECKHME YypaBHEHUS U HEPABEHCTBA,
coJieprKaliie MOAYJIH U IapaMeTphl;

OPUMEHATH IpaduuecKkue METObI JUIsl PEIICHNs] YPaBHEHUN U HEPABEHCTB,
a TaKXe 3aJa4 C mapaMeTpamu;

MOJEJIUPOBATh peajbHbIE CHUTYallMM Ha S3bIKE alreOpbl, COCTAaBIATh
BBIPQXXECHUSI, YPaBHEHMs, HEPABEHCTBA M HX CHCTEMbI IO YCIOBUIO 33JauH,
UCCIIEZIOBaTh IOCTPOEHHBIE MOJIEIM C MCIIOJNb30BAaHMEM amnmnapara anreOpsl,
UHTEPIIPETUPOBATH [TOJIYYEHHBIN pe3yJbTar.

DOyHKUMU ¥ rpauKu:

CTpPOUTH TpadUKU KOMMO3UIHUU (PYHKIHMA C TOMOIIBIO AJIEMEHTapPHOTO
UCCIIEJIOBAHUSI U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTb TEOMETpUUYECKHe oOoOpa3bl YypaBHEHHMH M HEPABEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH,;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: TpadUKH TPUTOHOMETPUUECKUX
ynKumi;

OPUMEHATh (QYHKUMU JJI1 MOJEIUPOBAHUS U HCCIEIOBAaHUS PealIbHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKoro anajiusa:

UCIIOJIb30BaTh  MPOMU3BOAHYIO I HCCIAeAoBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HauOOJbIlIee U HAUMEHbIIIEE 3HaYCHUS! (PYHKIIMU HENPEphIBHON
Ha OTpE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXACHUS HAWIy4ylIero penieHus B
NPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHYECKHX, 3ajadax, JJis
OTIpe/ieNIeHUs] CKOPOCTH M YCKOPEHHMs IMpoliecca, 3aJaHHOro (QopMyJol Hiu
rpagukom;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: TNEPBOOOpa3HasA, ONpPENEIEHHBIMI
MHTErpajl, HAXOJAUTh NMEPBOOOPA3HbBIE 3JEMEHTAPHBIX (PYHKUUNA M BBIYUCIATH
uHTerpai no gopmyie Herotona-Jlenonuna;

HaxXoAMWTh IUIOWAAM IUIOCKUX QUIYp U OOBEMBI Tel C MHOMOUIbIO
MHTErpana;

UMETh MPEACTABICHHE O MAaTEMAaTUYECKOM MOJECIMPOBAHUU HA MpUMEpPE
cocTaBieHus 1udepeHInanbHbIX YPaBHEHHUI;

pemars NPUKIAAHbIE 33Ja4H, B TOM YHCIIE€ COLUAIBHO-3KOHOMHYECKOTO U
(pu3nyecKoro xapakrepa, CpeACcTBaMH MaTeEMaTHYECKOTO aHaAIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
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HaumeHoBaHue pa3/iesioB U TeM
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(undposbie)
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MHOXECTBO 1€UCTBUTEIBHBIX
yucesa. MHOrO4JIEHBI.
PanmonaneHbie ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
yYpaBHEHUU
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@®ynkuuu u rpapuku. CreneHHas
(GYHKIMS C LIETIbIM ITOKa3aTeleM
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crenenu. ppannoHanbHbie
ypaBHEHUS

[TokasarenpHas PyHKIIHSL.
[TokazarenbHbIE YpaBHEHUS

12
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Jlorapudmuueckas QyHKIHUS.
Jlorapugmuueckue ypaBHEHHS

TpuronomeTpruyeckue BeIpaXXKeHUS U
ypaBHEHUS

[TocnenoBaTeabHOCTH U IPOTPECCUU

18
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HenpepbiBHbIE QYHKITHH.
[IponsBoHas
[ToBTOpenue, 06001IIEHNE,
cHUCTeMaTH3als 3HaHUI
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11 KITACC

KoanuectBo DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieiioB U 4acoB (uudposbie)
n/n TeM MPOrpaMmbl o0pa3oBaTejbHbIe
Bcero
pecypcbl

UccnenoBanue QyHKIMII ¢ 29

MOMOIIbIO TPOU3BOIHON

[TepBooOpa3Hast U HHTETpAI 12

['paduku TPUrOHOMETPUUECKUX

GYHKIHA. 14

Tpuronomerpuyeckue

HEPaBEHCTBA

HppanuonanbsHeie,

MOKa3aTeNbHbIE U 24

norapuMuyecKre HepaBeHCTBA

KomriekcHbie yrcina 10

HatypanbHble 1 1enbie yrcia 10

Cuctembl paluoOHAIbHBIX,

UPPaAIMOHATIEHBIX 12

MOKAa3aTeNbHbBIX U

jorapu(pMUUECKUX ypaBHEHHMA

3amauu ¢ mapameTpamu 16

[ToBTOpEHHE, 0000IICHUE, 16

CUCTEeMAaTH3alusl 3HAaHHHA
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