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HOACHUTEJIbHASA 3AIIMCKA

VYuebHslil kype «Anredpa U HayaJla MaTeMaTUYECKOr0 aHaInu3a SIBISAETCS
OJTHUM M3 HamOoJiee 3HAYMMBIX B MPOrpaMME CPEIHEro o0IIero oopa3oBaHus,
MTOCKOJIBKY, C OJHOW CTOPOHBI, OH 00ECIIEYNBAET HHCTPYMEHTAIBbHYIO 0a3y sl
M3YYEHUS BCEX ECTECTBEHHO-HAyYHbIX KYypCOB, a C JpYrod CTOPOHBI,
dbopMupyeT JIOrMuecKoe U a0CTPAKTHOE MBIIIJIEHUE O0YyYarolUXCcs Ha YPOBHE,
HEOOXOIMMOM JJii OCBOEHUSI HMH(POPMATHUKH, OOLIECTBO3HAHUS, HCTOPHH,
CJIOBECHOCTM M JAPYTHX JUCUMIUIMH. B pamkax naHHOro y4eOHOro Kypca
oOy4arolrecs: OBJIaJAEBAlOT YHHMBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpas (popMyJIMpyeT CBOU JOCTHKEHUS B MaTeMaTH4eCKo Gopme.

VY4eOHbIil Kypc ainreOpsl U HaYall MaTEMaTHYECKOr0 aHaIN3a 3aKJabIBaeT
OCHOBY [l YCIEIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OUOJIOTUH,
MOHWMAaHUS OCHOBHBIX TEHICHIIMH pa3BUTHS SKOHOMHKH W OOIIECTBEHHON
KU3HU, TI03BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIONb30BaTh UX IJIsl JdaJbHEHIIEro
oOpa3oBaHHMs W B IIOBCEAHEBHOM XU3HU. B TO e Bpems OBJIaJcHUE
aOCTpakTHBIMM ¥ JIOTHUECKH CTPOTUMHU KOHCTPYKIHMSIMH — aireOpbl U
MaTEMaTUYECKOr0 aHalh3a pPa3BUBAET YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JI0KA3bIBaTh YTBEPKACHUS C MOMOIIBIO MHIYKIIMH
U paccyXaaThb JEAyKTUBHO, HCIIOJIb30BaTh OOOOIIEHHME W KOHKPETH3ALHUIO,
a0bCTparupoBaHve M aHaJIOrui0, (OPMHUPYET KpEeaTUBHOE M KPUTHYECKOE
MBIIILJICHUE.

B xone uzyuyenus yueOHoro kypca «Airedpa 1 Hayajia MaTeMaTH4eCcKOro
aHanu3a» o0ydYarouiuecs Mmoiay4yaroT HOBBINA OMbBIT pEHIeHUs MPUKIIAIHBIX 3314,
CaMOCTOSITETILHOTO ~ TMOCTPOCHHMS] ~ MaTeMaTHUYEeCKUX  MOJeNed  peasibHbIX
CUTYaIlui, HHTEPIIPETAIUN TOTYYCHHBIX PEIICHUH, 3HAKOMATCS C TMpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIONIUMUCS MATEMAaTUIECKUMHU OTKPBITUSMH U UX aBTOPaAMHU.

VY4eOHbIll Kypc 001a/1aeT 3HAYUTEIbHBIM BOCITUTATENILHBIM MOTEHIIUATIOM,
KOTOpBIM peanu3yercss Kak dYepe3 Y4eOHbIM MmaTepual, CrocoOCTBYIOIIMMA
(GbOpMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHsS, TaK U uepe3 cnelupuky ydeOHOU
JESATENbHOCTH, TPEOYIOIIeH MPOJOIKUTEIBHOW KOHIEHTPAIMK BHUMAHMS,
CaMOCTOSITETTLHOCTH, AaKKYPaTHOCTHM U OTBETCTBEHHOCTH 3a TIOJYYEHHBIH
pe3ynbTar.

B ocHoBe meronuku oOydeHus anreOpe M HayajgaM MaTeMaTHUYecKOro
aHaJIM3a JISKUT JEATEIbHOCTHBIN MPUHIIUIT O0y4YEHUS.

B crpykType ydeOHOro Kypca «Anredpa M Hayaia MaTeMaTHYeCKOIO
aHaNM3a» BBIJCIECHBI CIEAYIONIME COACPKATEIbHO-METOJUYECKUE JIMHHUH:
«Yucna u BeuucneHus», «DPyHKUMU U Tpadukm», «YpaBHEHUS W
HepaBeHCTBay, «Havaia MaTemaTuyeckoro aHanuza», «MHOXKECTBA U JIOTHKay.
Bce ocHOBHbIE coOepKaTEIbHO-METOAUYECKUE JIMHUM  H3Yy4yaloTcsl Ha
NPOTSKEHUU ABYX JIET 0Oy4YeHHUsI Ha YpOBHE cpefHero ooliiero odpa3oBaHus,
€CTECTBEHHO JOIOHIS APYT APyra U MOCTEIIEHHO HACHIIIAsCh HOBBIMU TEMaMHU
U pazgenaMu. J[aHHBIN y4eOHBIH KypcC SIBISETCS MHTETPATUBHBIM, MOCKOJBKY
o0benuHsAEeT B ce0e CoJep)KaHWe HECKOJbKMX MaTeMaTHYeCKUX IUCIMILUINH,
TaKUX Kak airedpa, TPUTOHOMETpHUS, MaTeMaTUYECKUU aHalu3, Teopus
MHOXECTB, MaTemaruyeckas Jjoruka u gpyrue. [lo Mepe Toro Kkak
oOyuarouiuecs: OBJIaJIeBalOT Bc€ Oosee MHUPOKUM MATEMAaTHUYECKUM alllapaToM,
y HHUX IIOCJIE0OBATENbHO (OPMUPYETCS U COBEPILIECHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYECKyl0 MOJENb pEIbHOM CHUTyalllud, [PUMEHSITh 3HAHUS,



MOJyYeHHbIE TIPU U3YyYEHHH Y4eOHOTo Kypca, ISl PEIICHUS CaMOCTOSTEIhHO
chopMyTUpPOBAHHON MAaTeMaTHYECKOW 3aJadyd, a 3aTeM HHTEPIPETUPOBATH
CBOU OTBET.

ConepxkarenbHo-MeTOoAMYeCcKass JUHHS  «UwWcma U BBIYUCICHUS»
3aBepiraeT (HOpMHUPOBAHHE HABHIKOB HCIOIB30BAHUS JEUCTBUTENBHBIX YHUCEI,
KOTOpo€ ObUIO HAYaTO Ha YPOBHE OCHOBHOrO o01iero oOpazosanus. Ha ypoBHe
cpenHero oduiero oopasoBaHusi 0co00e BHUMaHUE yaensercs (GOpMUPOBAHUIO
HABBIKOB PAIMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMINX B Cce0s MCIIOIb30BaHUE
pa3nuuHbIX (OpM 3amuMcH 4YHUCIIa, YMEHHE [elaTh NPUKUIKY, BBIIOIHATH
npuOIKEHHBIE BBIYUCIICHUSA, OIEHUBATh YHCIOBBIE BBIPAXKEHHUSA, paboTaTh C
MaTEeMaTHYECKUMU KOHCTAaHTaMHU. 3HAKOMbIe OOYyYaromMMcs MHOXKECTBa
HATYpaJIbHBIX, IENBIX, PAIIMOHATBHBIX U JCUCTBUTENBHBIX YHCET TOTOIHIIOTCS
MHOXECTBOM KOMIUIEKCHBIX dYHCel. B KaXIOM H3 JTHX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CIeMU(UYECKUE 3aJaud M OINEpaluu:
JieIeHUEe Halelo, ONEPUPOBAHME OCTAaTKAMU Ha MHOXECTBE IIENIbIX YHCEll,
0coObIe CBOMCTBA pallMOHATBHBIX W UPPAIMOHAIBHBIX YHCeN, apu(pMeTndecKre
orepalyy, a TaKXKe W3BICYCHHE KOPHS HATypajJbHOW CTEMEHH HAa MHOXKECTBE
KOMIUIEKCHBIX uHced. braromaps mocienoBaTeNbHOMY PpaCHIMPEHHUI0 Kpyra
UCTIONB3YEMBIX UUCENT U 3HAKOMCTBY C BO3MOXXHOCTSIMU WX TPUMEHEHUS IS
pelieHusl pa3iuuYHBIX 3adad  (opMHpyeTcs TMpeAcTaBIeHHE O EIUHCTBE
MaTeMaTUKH KaK HayKd W €€ poJHM B MOCTPOCHHUU MOJIENEH peaqbHOr0 MHUpA,
MIMPOKO UCTIIONB3YIOTCS 0000IIEHNE U KOHKPETHU3aIlusl.

JIluaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs] HA MPOTSHKEHUU BCETO
oOy4yeHHs Ha YPOBHE CpPEIHEro 0oO0IIero o0pa3oBaHUs, MOCKOJIBKY B KaXJIOM
pasnene [Iporpammsl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOydYaroImuecs OBIAJACBAIOT PA3TMYHBIMH METOJAaMHU PEIICHUS
palMoOHANBHBIX, HMPPANMOHAIBHBIX, IMOKA3aTeNbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHWH, HEPABEHCTB W CHUCTEM, a TaKXke 3ajad,
coJiepKalux mnapamerpel. [lomydeHHbIE yMEHHS IIHPOKO HCIONIB3YIOTCS MPHU
UcclieZIoBaHUM  (QYHKIIMHA C TOMOIIBI0 MPOWU3BOJHOW, TIPH  PEIICHUU
OPUKJIAJHBIX 33/1ad M 3a/lad Ha HaXOXJACHUE HauOOJbIIMX W HAUMEHBIIUX
3HaueHud QyHkuuu. JlaHHas copepskarenbHas JUHUS BKIIIOYAET B ceOsl TakkKe
dbopMUpOBaHME YMEHUM BBINOJIHATH pacu€rhl 1o GopmyiaM, mpeodpa3zoBaHus
palMOHAIIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKEHUH, a
TaK)Ke BBIPAKECHUM, COIepKAIIUX CTETIEHH U JorapudMel. brarogaps usydeHuro
anreOpanyeckoro  Marepuana  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
AITOPUTMHUYECKOT0 U a0CTPAKTHOTO MBILIUICHUS 00ydaroImmxcs, GopMUpyroTcs
HaBBIKA JEAYKTHBHBIX PACCYXICHUH, pabOThl C CHUMBOJBHBIMU (HoOpMamH,
NpE/ICTaBlIEHUs 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJ€ PaBEHCTB W
HepaBeHCTB. Anrebpa npemyaraeT 3QQeKTUBHbIE WHCTPYMEHTHI JJI PELICHUS
NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1ay, HATJISAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK sI3bIKa HAyKH.

CopepxatenbHo-MeToAndeckass JHHUS «DYyHKIUU U TpaduKku» TECHO
NeperieTaeTcss ¢ IPYruMU JIMHUSAMHM Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aa€T IOCJIEOBATEIbHOCTh M3yUYeHHS Marepuaina. M3ydenue
CTENIEHHOM, TOKa3aTeNbHON, JOrapupMUUECKOW UM TPUTOHOMETPUYECKUX
GyHKIUNA, UX CBOMCTB U TpadUKOB, HUCIOJIb30BAHWE (YHKIUN NJIs pelIeHUs
3aJ1a4 U3 IpYrux y4eOHbIX MPEAMETOB U PEAbHOM KU3HU TECHO CBSI3aHO KaK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEUICHHUEM yYpaBHEHHUI 1 HepaBeHCTB. [Ipu
5TOM OOJIbLIIOE BHUMAHHME YJIENAeTCs (POPMUPOBAHUIO YMEHHUS BbIPAKaTh
(GopMynaMu 3aBUCUMOCTH MEXIY pPAa3IMYHbIMUA BEIMYUHAMH, HCCIEN0BATh



MOJTy4eHHbIe (PYHKIUH, CTPOUTH UX Ipaduku. Marepuan 3Tol cofepKaTenbHOu
JUHUMW HALlEJIEH HAa Pa3BUTHE YMEHWI W HaBBIKOB, MO3BOJSIOIIMX BBIPAXKATh
3aBUCUMOCTH MEXAY BEJIMYMHAMH B pa3IMYHON (opMe: aHaTUTUYECKOM,
rpaguueckoii M cioBecHOW. Ero wu3ydeHwe CHocOOCTBYET PpPa3BUTHIO
AITOPUTMHYECKOT0 MBILUIEHUS], CHOCOOHOCTH K 0000IIEHHIO U KOHKPETHU3aI1H,
HCIIOIb30BaHUIO AHAJIOTUU.

CopepxatenbHas uHus «Havana MaTeMaTHYeCKOro aHalIu3a» MO3BOJISET
CYLIECTBEHHO PaCUIMPUTh KPYr Kak MaTEeMaTHYEeCKUX, TaK M MPHUKIAJTHBIX
3a/1a4, JOCTYIHBIX OOYYalOIMMCS, TaK KaK y HUX MOSIBISIETCS BO3MOXHOCTh
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUH, ONpenensiTh HUX HauOOoJbLIUE WU
HAaMMEHbIIME 3HaYEHUs, BBIUUCIATh TUIoMaan Guryp u oObEMBI Tell, HAXOAUTh
CKOPOCTHU U YCKOpeHHUs npoleccoB. J[aHHasi coepKaTesibHas JUHUSI OTKPBIBAET
HOBBIE BO3MOXHOCTH TIOCTPOEHHMSI MATEMAaTHYECKUX MOJEeIel peaabHbIX
CUTYalllii, MO3BOJISET HAXOJIUTh HAWJy4lllee PEIICHHE B MPHUKIAIHBIX, B TOM
YHuClie COUMAIbHO-3KOHOMUYECKHMX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOrO0  aHajgu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAKTHOTO,
(OopManbHO-JIOTMYECKOr0 U KPEATUBHOI'O MBIILIECHUS, (POPMUPOBAHUIO YMEHMI
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaT€MAaTHMKH B HAayKe, TEXHUKE U
uckycctBe. O0yyaromuyecs y3HatOT O BBIIAIOIIUXCS PE3YNIbTATaX, NOJYyUYEHHbIX
B XO/I€ pa3BUTHUSI MAaTEMATUKHU KaK HAYKH, U 00 UX aBTOpPAX.

CopepkaTenbHO-MeToAuYECKas JIMHUSA «MHOXKECTBA U JIOTHKa» BKIIIOYAET
B ce0sl 3JIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTUYECKOH JIOTMKHU. TeopeTuko-
MHO>KECTBEHHbIE ~TMPEJCTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJIbHOM
MaTEeMaTUKHU U TMpeUIaraloT HanboJiee YHUBEPCAIbHBIN A3bIK, 00bEeIUHSAIOIIMIMA
BCE pas3lenbl MareMaTUKM M €€ NPUIIOKEHHUM, OHU CBA3BIBAIOT pa3HbIE
MaTeMaTUYEeCKre AUCIUIUIMHBI U UX MPUIOXKEHUs B enuHoe 1enoe. [loaromy
BaXXHO  JIaTb  BO3MOXKHOCTh  OOy4YamolleMycss  IMOHHUMaTh  TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMaTHKH M HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOMX MbICHEH. IpyruM Ba)KHBIM NPU3HAKOM MaTEeMaTHUKH Kak
HayKd CIEIyeT TMpU3HATh CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUN W
CIIEJOBAHME  ONPEACNEHHBIM  IpaBWJIaM  IIOCTPOEHUS  JI0Ka3aTEJbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTeMaTHUYECKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOI0 MBIIUIEHUSI OOYy4aroluuxcs, TIO3BOJSIET UM CTPOUTh CBOHU
pacCyXJIeHUs Ha OCHOBE JIOTMUECKHUX MpaBui, (OpPMHPYET HaBBIKU
KPUTHYECKOTO MBILUICHUS.

B yuebHOM Kypce «Aurebpa M Hayala MaTeMaTHYECKOrO aHalln3a»
IPUCYTCTBYIOT OCHOBBI MaTEMaTHUUECKOI'0 MOJEIUPOBAHNUS, KOTOPbIE IPU3BAHBI
croco0cTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOEHUS MOJENEeHd peabHbIX
CUTyalluli, MCCIIEAOBAaHUS 3TUX MOZENEH ¢ MOMOIIbIO amnmapara aiareopbl u
MaTeMAaTUYECKOr0 aHaJIu3a, UHTEPIPETALMU MOJYyYEHHBIX pe3ysbTaToB. Takue
3aJlaHusl BIUIETEHbl B KaXXIbli W3 Ppa3/eloB IMPOrpaMMbl, MOCKOJIbKY BECh
MaTepuan y4yeOHOro Kypca HIMPOKO MCIHOJB3YEeTCs JUIsl PELICHUs] MPUKJIaJIHbIX
3amad. Ilpu pemieHnn peanbHBIX NPAKTHYECKUX 3aj1ad  oOyuaroluecs
pa3BUBAIOT  HAOJIOJATENIBHOCTb, YMEHUE  HAXOAUThb  3aKOHOMEPHOCTH,
abcTparupoBaTbCs, UCIOIB30BAaTh aHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npodiaemy. JleareabHoCTh M0 (POPMHUPOBAHUIO HABBIKOB PELLIEHUS MPUKIIAIHBIX
3aJla4 OpraHu3yeTcs B Mpolecce U3yUeHUsl BCeX TeM y4eOHOro Kypca «Anredpa
Y Havajia MaTEMaTUYECKOTO aHAIU3a».

Ha wusydyenue yueOHOro kypca «Anredpa M Hayaja MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B HeJem0), B
11 KJ1acce — 136 4acoB (4 yaca B HEJIEINIO).



COAEPKAHUE OBYUYEHUA
10 KVIACC

Yuciia 1 BHIYMCTICHUA

PannonanbHbie yncna. OObBIKHOBEHHBIE U JIECATUYHBIE TPOOHU, IPOLEHTHI,
OeckoHeuHble nepuoanueckue apoou. [Ipumenenue npobeil U MPOLIEHTOB AJIA
pelieHnss NpPUKIAAHBIX 3a1ad W3 Pa3JIMYHbIX OTpacied 3HaHWU W pealbHOU
KU3HHU.

JIeHCTBUTENBHBIE YHCIIA. PanuoHaIbHBIE W UPPALMOHAIBHBIE YMCIA.
Apudmernyeckre onepanuud € JEWCTBUTEIbHBIMU  4YHMCIaMU. Moaynb
JNEHUCTBUTENBHOIO YHcIa W ero cpoiicTBa. [IpuOnmkE€HHBIE BBIYUCIECHMUS,
IIPaBWJIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenmenr ¢ nenbIM nokazareiaeM. bumHnom Hrprorona. lcnosnbp3oBanue
noaxonsamed  (GopMbl  3alUCH  JIEUCTBUTENBHBIX YHCENl IS  PEeLICHUs
NPaKTUYECKUX 3a]a4 U IPEACTABICHNS TaHHbIX.

ApudmMernyeckuii KOpeHb HaTYpaJbHON CTENEHU U €ro CBOICTBA.

CreneHb C palnMOHAIBHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudm umcna. CoiictBa norapugma. JlecsiTuuHble W HaTypajibHBIE
gorapupmsl.

CuHycC, KOCHHYC, TAaHI'€HC, KOTAHT€HC YHCIOBOIO apryMeHra. ApKCUHYC,
aPKKOCUHYC M APKTAHI'E€HC YMCJIOBOTO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCUIIbHBIE YpPaBHEHUS U YpaBHEHHUsI-ClenCTBUA. HepaBeHCTBO,
pelIeHne HEPaBEHCTBA.

OcHOBHBIE METO/IbI PEILLICHUS LEJIbIX U APOOHO-pallMOHAIBHBIX YPABHEHUI
Y HEpPaBEHCTB. MHOIOYJIEHBI OT OJIHOM MEPEMEHHOM. JleJIeHrne MHOTro4YJIeHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3y. MHoOrowieHsl ¢  LEIbIMU
kor(dpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BBIPAXKEHUH, COJIEPHKAIINX CTETIEHU 1 KOPHHU.

WppauuonanbHble  ypaBHEHUS. OCHOBHBIE ~~ METOAbl  PELICHUS
UPPALMOHAIBHBIX YPABHECHHUIA.

[TokazarenpHble ypaBHEHUSI. OCHOBHBIE METO/bI PELICHUS IMOKA3aTEIbHBIX
YPaBHECHUH.

[IpeoOpa3zoBaHue BhIpaXKEHH, COAepKAIINX JTOraprupMBbI.

Jlorapupmuyeckue  ypaBHeHus.  OCHOBHBIE  METOJbl  PEIICHUS
norapuMUYECKUX YpaBHEHHI.

OcHOBHbIE TPUTOHOMETPUYECKHUE bopMyIIHI. [Ipeo6pazoBanue
TPUTOHOMETPHUUECKUX BBIPAKEHUM. Pemenne TPUTOHOMETPHUUECKUX
YPaBHCHUH.

Pemenune cucreM NMHEHHBIX ypaBHEHHW. MaTpuiia CUCTEMBI JIMHEWHBIX
ypaBHeHH. Ornpenenurens MaTpulbl 2X2, €ro reoMEeTPUYECKUH CMBICT H
CBOWCTBa, BBIYMCICHUE €r0 3HAYECHUS, IPUMEHEHUE ONPEACIIUTENS MJIs
pELICHUsI CHUCTEMbl JIMHEHWHBIX YpPaBHEHUW. PelleHue NpUKIagHbIX 3a71ad C
IIOMOUIIBK0 CHUCTEMBbl JIMHEWHBIX ypaBHEHUU. lcciienoBanue mNOCTPOESHHOU
MOZENY C MIOMOILBIO MaTPULL U ONIPEACIIUTEIECH.

[TocTpoeHne MareMaTU4ECKUX MOJEIEH PEAIbHOM CUTYallMU C ITOMOLIBIO
YpPaBHEHUU U HEPABEHCTB. l[puMeHEHrEe ypaBHEHHI U HEPABEHCTB K PELICHUIO



MaTeMaTUYEeCKUX 3a7ad M 3aJa4 U3 Pa3IUYHbIX 00JIaCTel HAyKW U peabHOMN
KU3HU.

DYyHKIUHN U TPAPUKHU

@yHKIMsA, crnocoObl 3anaHusg (yHKUMU. B3anMHO oOpaTHble (DYHKLIHH.
Komno3zunust dyukmuit. ['paduk dyHkuu. DnemeHTapHble MpeoOpa3zoBaHUs
rpa@uKoB (hyHKIIHA.

OO6nactb onpeneneHuss 1 MHOXKECTBO 3HaUeHU pyHkiuu. Hynu pyHkumm.
[IpomexxyTku  3HAaKOMOCTOSHCTBA.  YETHble UM HEYETHbIE  (PYHKIUU.
[lepnonnueckne  QyHkuuu.  [IpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcuMyMbl 1 MUHUMYMbI (yHKIMU. HauOombiiee 1 HauMeHblIee 3HAUSHUS
(yHKIMM HA TPOMEKYTKE.

Jlunelinasi, kBagpaTu4yHasi U ApOOHO-IMHENHAss QYHKIUU. DJIEMEHTapHOe
HCCJIEI0BAaHNUE U MTOCTPOEHUE UX IPaPUKOB.

CrenenHas pyHKIMS C HaTypaJdbHBIM U 1I€JIbIM Moka3ateniem. E€ cBolicTBa
u rpadpuk. CBoiicTBa U rpaduk KOpHS n-oil CTENEHU KaK (PyHKIMH OOpaTHOMN
CTEIEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

[Toka3zatenbHast u norapudpmMuyeckass PyHKIIMHU, UX CBONCTBA U TpaduKu.
Hcnonb3oBanue rpadgukoB GyHKIUMA 151 peLIEHUs] ypaBHEHUI.

Tpuronomerpuyeckass OKpY>KHOCTb, OINpPEIEIECHUE TPUTOHOMETPUYECKHUX
(YyHKUMN YUCIIOBOTO apryMEHTAa.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEAJbHBIX MpOIEccax M SBICHUSX.
I'pacduku peanbHbIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMsl IOCienoBaTeabHOCTe. MeTton
MaTeMaTUYEeCKOM WHAYKIUH. MoOHOTOHHBIE u OrpaHUYEHHbIE
nocienoBaTebHOCTU. VcToprsi BO3HUKHOBEHHUSI MAaTEMAaTUYECKOI0 aHalIn3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernyeckas U TEOMETpUYECKas  IMPOTrPeccCUU.  bBecKOHEeYHO
yObIBaromas reomerpuueckas mnporpeccusi. Cymma OGeCKOHEYHO YObIBarouien
F€OMETPUYECKOU MPOrpecCuu. JIMHEHHBIM U DKCIIOHEHUHUAIBHBIA pocT. Hucio
e. @opMyIa CIOXKHBIX NPOLEHTOB. Vcronb30BaHUE MPOrpeECCUM ISl PELLICHHUS
peaJIbHBIX 3a7a4 PUKIIAJHOTO XapaKTepa.

HenpepbiBHble QyHKIMM UM MX CcBoicTBa. Touku pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkumii. CBolicTBa (YHKIIMM HEMPEPHIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB I pEUICHUS HEPaBEHCTB. IIpuMeHeHue CBOWCTB HENPEPBIBHBIX
(yHKUMIA JUIsl pelieHus 3a1ad.

Ileppas w  BrOpas  mpousBoaHble  (yHkuuu.  OrmnpenencHue,
reoMeTpuYeckKuid 1  (U3MYECKUH  CMBICT  TPOU3BOJIHON.  YpaBHEHUE
KacaTelIbHOM K rpaduKy QyHKIIHH.

[IpousBogHble  3neMeHTapHBIX  QyHKumid. [lpousBonHas  CyMMBI,
POU3BEEHUS, YACTHOI'O U KOMIO3ULIMU (DYHKLIUHA.

MHokecTBa M JIOTHKA

MHoOXecTBO, onepanyy HajJ MHOKECTBAMM M UX CBOWCTBA. J(Marpammel
Olinepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO —ammapara Ui
ONMCAHMS PEAIBHBIX MPOLECCOB U SIBICHUM, NPU PEUICHUH 3a1ad U3 JAPYTHUX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHUYECKOro 00bEKTa, CIE/ICTBUE,
J0Ka3aTeIbCTBO, PABHOCHUJIBHBIE YPABHEHHSI.

11 KIIACC



Yuciia v BBIYMCICHUSA

Harypansupie m nensie umcia. I[IpuMeHeHME NPHU3HAKOB JEIUMOCTH
LENbIX Yyucen, HauOonbmui obuui aenurens (ganee — HOJl) u HaumeHblee
oburee kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputMa EBknuna nis
penieHus 3a1a4 B LENbIX YUCIax.

Kommiekcuble uncna. Anredpanyeckas U TPUTOHOMETpHUYEcKas (POpMBbI
3aMMCH KOMIUIEKCHOrO uucia. Apu@meTudeckue onepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHMCENl Ha KOOPAMHATHOM IIOCKOCTH.
@®opmyna MyaBpa. KopHu n-oii cTeneHM U3 KOMIUIEKCHOTO YHUCJA.
[IpumeHeHne  KOMIUIEKCHBIX  YHMCel 1 pelieHuss  (QU3MYEecKux U
T€OMETPUYECKUX 3a/1a4.

YpaBHeHUs M HEPABEHCTBA

Cucrema M COBOKYIIHOCTh YPAaBHEHHMM M HEpPAaBEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTbOop KOpHEW TPUTOHOMETPUYECKUX YpPaBHEHMA C  TOMOUIBIO
TPUTOHOMETPUUYECKOM OKPY’KHOCTH. Pemlenne  TPUTOHOMETPHUECKUX
HEPaBEHCTB.

OcCHOBHBIE METOJbl pEHICHUS MOKA3aTEeIbHbIX M JIOrapu(pMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METONBI PEUIEHUS CUCTEM M COBOKYITHOCTEW pPALMOHAJIBHBIX,
UppalMOHANbHBIX, TOKA3aTENbHBIX U JOrapU(PMUUECKUX YPABHEHUI.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne ypaBHEHHMM, CUCTEM M  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJa4 M3 PAa3IMYHbIX 00JIacTeld HayKU U peanbHOM
KU3HU, UTHTEPIPETALMS [TOJTYUYECHHBIX PE3YJIHTATOB.

DYyHKIUHN U TPauUKU

I'paduk xommosuinuu ¢ynkuuii. ['eomerpuueckrue oOpasbl YpaBHEHHUH U
HEPaBEHCTB HA KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMHN, X CBOMCTBA U IpadUKH.

I'paduueckue meToasl penieHust ypaBHEeHUN U HepaBeHCTB. ['paduueckue
METO/BI PEICHUA 3a7a4 C TapaMeTPaMHu.

Ucnonb3oBanue rpadukoB (YHKIHMM 7 UCCIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUU 3a7a4 U3 JPYTHX YUEOHBIX
IPEAMETOB U PEANBHOM )KU3HU.

Hauana MaTeMaTH4eCKOro aHajam3a

[IpumeHeHnre Mpou3BOIHON K MCCIIEOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTb
U DOKCTpeMyMbl. HaxoxaeHue HauOONbIIET0 YW HAUMEHBIIET0 3HAYCHHM
HENpPEephIBHON (PYHKIIUU HA OTPE3KeE.

[IpruMeHeHne MPOW3BOAHON Uil HAXOXKACHUS HAWIY4IlEero pEuieHus B
NPUKIAIHBIX 3a/adax, Il ONpPEAENICHUs] CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (hOPMYJION UK TPaPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO IMepBooOpa3HbiX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIMi. [IpaBuia HaxoXeHus TepBOOOPa3HBIX.

WNurerpan.  I'eomerpuueckuid  CMBICI  HUHTErpaia.  Beruucienue
ornpeaenéHHoro uurerpaia mno ¢popmyne Hetorona-JleOnuia.

[IpumeHeHre uHTerpaja JUis HaXOXACHUS IUIouafied MIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TEIl.

[Tpumepsl pemiennit quddepeHnnanbHbIX ypaBHEeHUH. MaremaTtudeckoe
MOJICIUPOBAHUE pEAJbHBIX MPOLIECCOB C TOMOIIBIO U depeHInaTIbHbIX
YPaBHEHHUM.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA U, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YI'JIVBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OPMHPOBAHHOCTh  TPAXKIAHCKOM  MO3ULMUA  OOydYarollerocss  Kak
AKTUBHOI'O ¥ OTBETCTBEHHOI'O YJIEHAa POCCUHCKOro OOUIECTBA, MPEACTABIECHUE O
MaTEeMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUMH,
MPOIEAYp TPAKIAHCKOro 00IIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C WX
GYHKIUSMUA U HA3HAYCHUEM;

2) NIaTPHOTHYECKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb POCCUNUCKON IpaKJaHCKOM UIEHTUYHOCTU, YBAKCHUS
K MPOLUIOMY U HACTOAILIEMY POCCUUCKON MAaTEMATUKH, LIEHHOCTHOE OTHOLLEHUE
K JOCTMIKCHMSIM POCCUUCKHX MAaTEMAaTUKOB M POCCUMCKOW MAaTeMaTU4ECKOU
IIKOJIBI, WCIIOJB30BAHUE ATUX JOCTHKEHHM B APYrMX HAyKax, TEXHOJOIMSX,
chepax YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE ITYXOBHBIX LIEHHOCTEN POCCUHCKOTrO HapoJa,
c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO TOBEICHHS,
CBSI3aHHOIO C MPAKTUYECKUM [NPUMEHEHUEM JOCTHKEHUW HAyKM W
NEATEIbHOCTBIO YYEHOrO, OCO3HAaHUE JIMYHONO BKJIAJa B IIOCTPOCHHE
YCTOMYHMBOTO OyayIIero;

4) 3cTeTHY€eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYAs 3CTETUKY MAaTEMATHYECKHUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3aj1ad, peLIeHnH, paccyXaeHuu,
BOCIIPUMMYHMBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUSA:

c(OpMHUPOBAHHOCTh YMEHHUSI TNPUMEHITh MaTeMaTUYeCKHe 3HaHMS B
UHTEpecax 370poBOoro u Oe3omacHOro oOpaza KU3HHM, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0pOBbIO (370pOBOE TMHUTaHHE, COATlAHCUPOBAHHBIM
PEXHUM 3aHATUN U OTIIbIXA, PETYJsIpHasl (PU3UYECKasi aKTUBHOCTH), PU3NYECKOE
COBEPIIECHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/10POBUTENBHOMN
NEeATENbHOCTHIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYyIY, OCO3HAaHHWE IIEHHOCTH TPYIOJIIOOUs, WHTEpPEC K
pasnuYHBIM _ chepaM  NPO(ECCHOHANBHON  JIGSITENBHOCTH, —CBS3aHHBIM  C
MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynyuiei mnpodeccud W peain30BbIBATH COOCTBEHHBIC KWU3HEHHbBIC IIIAHBI,
FOTOBHOCTh U CIOCOOHOCTH K  MaTeMaTH4eCcKoMy OOpa3oBaHUIO U
caM000OpPa30BaHUI0 HAa MPOTSHKEHUM BCEW J>KM3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MaTEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh AKOJOTHYECKON KYJIbTYphl, TOHUMAHHE BIUSHUS
COLMAIbHO-DKOHOMUYECKUX  IPOLECCOB HA COCTOSHUE IPUPOJHOU H
COLIMATIbHON CpeJbl, OCO3HaHWE TJI00AIBHOIO XapakTepa SKOJIOTHYECKHX
npo0JieM, OpUEHTAIUS HAa TPUMEHEHNE MAaTEMaTHUYECKUX 3HAHUU NI PellCHUs



3a/71a4 B 00JIaCTU OKpYXKAloIlel Cpebl, MJIAaHUPOBAHUE TTOCTYIIKOB U OLEHKH HUX
BO3MOKHBIX MOCEACTBUN JIJIsi OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKM M  OOIICCTBEHHOM MPAKTUKHU, [MOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak cepbl 4eOBEUECKON NeATeNbHOCTH, ITANoB €€
pPa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTUSA I[UBUIIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOM KyJIbTYpOWl Kak CpEICTBOM IO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTh
WHJVMBUAYAJIbHO U B TPYyIIIIE.

METAINPEAMETHBIE PE3YJIbTATDI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKN MATEMATHUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHWH MEXIy TOHATHIMH, (OPMYIUPOBATH
oTpe/IeIeHUs MOHSTUH, yCTaHaABJIUBAaTh CYIIIECTBCHHBIN NIpU3HAK
KJaccu(UKanuy, OCHOBaHUSA g OOOOIIEHHS] U CpPaBHEHUS, KPUTEPUH
IPOBOJIMMOTO aHAJIU3a;

BOCIIPUHUMATh, (opMynupoBaTh H  MPEoOPa3OBBIBATh  CYXKICHHUS:
yTBEPAUTENbHBIE U OTPUIIATENIbHBIC, €IUHUYHbBIC, YACTHBIE U 00II1Ee, YCIOBHBIE;

BBISIBJISITh ~ MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
POTHUBOpEYUns B (pakTax, JaHHBIX, HAOJFOJCHHUIX M YTBEPKIACHUAX, TIPEIIaraTh
KPUTEPHH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEH M MPOTHUBOPCUHH;

JienaTh BBIBOJABI C KMCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUCHUH TT0 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOSITEILHO JIOKa3aTeIbCTBA MaTeMaTHYECKUX
yTBEp)KJACHUN (MpsAMbIE W OT NPOTHBHOIO), BBICTPaMBaTh apryMEHTAIIHIO,
NPUBOJIUTh TIPUMEPbl W  KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pElICHUs, BbIOMpaTh HauOoliee TOAXONAIIMUA C  Y4ETOM
CaMOCTOSITETILHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKHue q1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKUNA WHCTPYMEHT IMO3HAHUSA,
dbopMynupoBaTh  BOMNPOCHL, (GUKCHUpPYIOLIUME MPOTHUBOpPEUYUE, MpoOIeMy,
yCTaHABJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATh
CBOIO TTO3UIIMIO0, MHCHHUE;

IPOBOJUTH CaMOCTOATEILHO CIUTAHUPOBAHHBIH HKCIIEPUMEHT,
UCCJICIOBAHME IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa,
SBJICHUS, TIPOIECCA, BBISBICHUIO 3aBUCUMOCTEM MeEXIy OObEeKTamu,
SBJICHUSIMH, TIPOIIECCaMU;

CaMOCTOSATENIHHO (POpMYyIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBENEHHOTO HAOMIOJEHUS, HCCJIENOBAaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIEcca, a TaKXKe BBIIIBUTATh
MPEIONIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmeii:

BBISIBIISITh JepUIUTHl MH(MOpPMAIUK, JaHHBIX, HEOOXOIUMBIX JJII OTBETa
Ha BOTIPOC U JJIsl PEIICHUS 3a/1a4K;



BBIOMpPAaTh  HMH(OpPMAIMI0O W3  UCTOYHUKOB  PA3jIUYHBIX  THIIOB,
AHAJIM3UPOBATh, CHCTEMATU3UPOBATH M HMHTEPIPETUPOBATH HH(OPMALUIO
pa3IUYHBIX BUAOB U (POPM NPENCTABICHHUS;

CTPYKTYPUpPOBaTh WH(OpMALUIO, MPEACTABIATh €€ B pa3IMUHbIX (hopmax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaJEKHOCTh uH(popMaLu o CaMOCTOSITENIEHO
c(OpMYITMPOBAHHBIM KPUTEPHSIM.

KomMMyHuKaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE AeHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh M  (QOPMYJIHpPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBHSIMH U LEISIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MHUCbMEHHBIX TEKCTAX, AaBaTh NOSCHEHUS MO XOAY PEIICHUS
3a/1a4d, KOMMEHTUPOBATH MOJIYyYEHHbBIN pPe3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOsieMbl, pelmaeMoi 3ajayM, BBICKA3bIBaTh HJAEH, HAIEJEHHbIE Ha IIOUCK
pEILIeHMs], COMOCTABIATh CBOM CYXKJIEHUS C CYXICHHUSIMHU JAPYTHX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3JIMyUe U CXOJCTBO MO3UIMI, B KOPPEKTHOU hopme
(opMynHpOBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

OpE/ICTaBlIATh  pe3yJbTaThl  pPELIEHUs  3aJauyd,  OKCIEPUMEHTAa,
UCCJIEIOBAHUs, MPOEKTA, CAMOCTOATEIBHO BbIOMpATh (QOpMaT BBICTYIUICHUS C
y4€TOM 3a/1ay NPEe3eHTALMU U OCOOEHHOCTEN ayJUTOPUH.

PeryisiTuBHBIE YHHBepcaJbHbIe YUeOHbIE AeilicTBUS

Camoopranu3anus:

COCTaBJIATH TUIAH, aJITOPUTM PEIICHUS 3aa91, BRIOUPATh CIIOCO0 perieHus
C y4éTOM HMCIOIIMXCSI pPECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh W KOPPEKTUPOBATh BapHAHTBI PEHICHUH C y4ETOM HOBOK
UHGOpMALIIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJaJeTh HaBBIKAMHM [IO3HABATEILHOW pEQIEKCUU KaK OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUM W MBICIUTEIBHBIX MPOILIECCOB, HUX PE3YJIbTaTOB,
BJIQJIETh CIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJIS Mpollecca U pe3yibTaTa
pelIeHHs] MaTeMaTU4eCcKOoi 3a1auu;

OpeBUIETh TPYAHOCTH, KOTOpbIE€ MOTYT BO3HUKHYTH NpPHU PpEIICHUU
3a/lauyd, BHOCUTb KOPPEKTHUBbI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa IETd U YCIOBUSM, OOBSICHATH
OPUYMHBI  JTIOCTMDKEHHMS WM HEJIOCTHKEHHUS Ppe3yJbTaTOB JIEATEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIMBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh W WCIOJNIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW
UHAUBUIYaTbHON paboOThl MPU pelIeHWH Y4YeOHBIX 3aJad, MPUHUMATH LENb
COBMECTHOM JNIeATEIHbHOCTH, IUIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW paboTHI,
pacnpeneisTh BUIbl padoT, JOroBapuBaThCs, 00CYKAATh MPOIECC U Pe3yabTaT
paboThI, 00001TIaTh MHEHHUST HECKOJIBKHX JIIOJICH;

y4acTBOBATh B ITPYMNMOBHIX (hopMax paboThl (00CYKIeHUsI, 0OMEH MHEHHIA,
«MO3TOBbIE TITYPMBbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JCHCTBUS C JPYTMMH WICHAMH KOMAaHJbI, OIIEHHUBAThH
KauyeCTBO  CBOETr0 BKJaJga B  OOmMUHA  MOPOAYKT 1O  KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.



HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kyacce 0oOyyaromuiicss MONYYUT CIEAYIOLIUE
MpeAMETHBIE PE3YJIbTATHI [0 OT/IEIBbHBIM TEMaM padoueil MporpaMmMbl y4eOHOT 0
Kypca «AnreOpa u Hadajga MaTEMaTUYECKOT O aHAIHU3a»:

Yuciaa v BbIYUCTICHUSA

CBOOOJIHO OMEpPUPOBATH MOHATUSAMU: PAllMOHAIBHOE YKCIIO, OECKOHEUHAas
nepuoandecKas ApoOb, MPOLEHTHI, HPPALUOHATBLHOE YHCIO0, MHOXECTBa
palMOHATBHBIX U JEHCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTh APOOM W TPOLEHTHI [JIs PEIICHUS TPUKIAIHBIX 3a7a4d U3
Pa3IMYHBIX OTPACIICH 3HAHUN U PEATIbHOM KU3HU,

MPUMEHSITh  NPUOMMKEHHBIE  BBIYUCIICHUSA, TMpPaBWIa  OKPYIJIEHUS,
MPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM;

CBOOOJTHO OINEpUPOBAaTh MOHSATUEM: CTENEHb C LEJIbIM [OKa3aTelIeM,
UCIIOJIB30BaTh MOIXOMAAIIYI0 (GOpMYy 3aluCHU JEeUCTBUTEIBHBIX YHCET IS
pelIeHUs MPAKTUYECKUX 3a]1a4 Y MPEJICTABICHUS TAHHBIX;

CBOOOJIHO  ONEpUpPOBATh  MOHATHEM:  apuPMETUYECKUH  KOPEHb
HAaTypAJIbHOW CTEIIEHU;

CBOOOJIHO  OMEpUPOBaTh  MOHATHUEM: CTENEHb C  PAIMOHAIBHBIM
NIOKAa3aTeNeM;

CBOOOJIHO OMNEpPUPOBATh MOHATUAMU: Jorapudm uucia, IECATUYHBIC WU
HATypaJIbHBIC JIOTapU(MBI;

CBOOOJIHO OTEPUPOBATH MOHATUSIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'CHC
YUCJIOBOT'O apTyMEHTA;

ONEpUPOBATH TOHATUSAMHU: APKCHUHYC, AapKKOCUHYC U apKTaHI€HC
YUCJIOBOI0 apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO  ONEpUPOBaTh  MOHATHSAMHU:  TOXKAECTBO,  ypaBHEHUE,
HEPABEHCTBO,  PABHOCWIbHBIE  ypaBHEHHUS] W ypaBHEHUS-CJIEACTBUS,
PAaBHOCHWJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHbIE METOAbl PEIICHHUS PAlUOHAIBHBIX M JIPOOHO-
pallMOHAJIbHBIX YPAaBHEHUW, NPHUMEHSATH METOJ HWHTEPBAJIOB [JIs1 PEUICHUS
HEPaBEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHITUSAMU: MHOTOWIEH OT OJHOW NMEpPEeMEHHOM,
MHOTOWIEH C LEIbIMH Kod(UIIMEeHTaMi, KOPHU MHOIOYJIEHA, MPUMEHSTH
NEJIEHUE MHOTOWIEHAa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u Teopemy
Buera ans peurenus 3anay;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: CHUCTEMa JIMHEWHBIX YpaBHEHMHIA,
MaTpula, ONpEAEIUTENb MaTpullbl 2 X 2 W €ro TeOMETPUYECKHI CMBICIH,
UCITIOJIb30BAaTh CBOMCTBA ONpEAENUTENs 2 X 2 I BBIYUCIEHUSI €r0 3HAYCHHS,
OPUMEHATh OINPENEIUTENN JJISI PEUICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHWIA,
MOJEIIMPOBATh PEAJIbHbIE CHUTYallUM C TOMOUIbIO CHUCTEMbl JIMHEHHBIX
YPaBHEHHM, HCCIEIOBATh IOCTPOCHHBIE MOJEIU C I[OMOIIBID MaTpUll U
OINpeNIeNUTENEH, NHTEPIIPETUPOBATH MOJYYEHHBIN pe3yJbTarT;

UCIIONIb30BaTh CBOMCTBAa JEUCTBUH C KOPHAMH JJIS TpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIONHATh  MPE0Opa30BaHUsI UYMCIOBBIX BBIPAKEHUM, COAEPIKAIIUX
CTEIICHU C PALlMOHATIBHBIM I10Ka3aTEIIEM;

UCII0JIb30BaTh CBOMCTBa norapuhmMoB JUIS npeoOpa3oBaHUs
norapuMUYECKUX BBIPAKCHUI;



CBOOOZHO ONEPUPOBATH MOHATUIAMH: UPPALMOHAIIBHBIE, TOKA3AaTEIbHbIE U
Jorapu()MUYECKHE YpaBHEHUS, HAXOAUTh HUX pEUIEHUS C [OMOIIbIO
PAaBHOCWJIBHBIX MIEPEXO0/0B UM OCYLIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTD OCHOBHBIE  TPUTOHOMETpUYECKHME  (QOpMynbl 1
npeo0pa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHMI;

CBOOOJHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
MPUMEHATh HEOoOXOnuMble (OpMYNbl Ui PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPABHEHHIA;

MOJIENIMPOBAaTh pealbHbIE CUTYallMM Ha fA3bIKE alreOpbl, COCTABIAThH
BBIPAKEHUSA, YPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKU:

CBOOOJHO ONepUpoBaTh MOHATUAMU: (YHKLIHS, CHOCOOBI 3aJaHus
(yHKIMK, B3aUMHO OOpaTHble (PYHKUUH, KOMOO3ULMSA (QYHKUUNA, rpaduk
(yHKIMH, BBIIOJHATh 3J€MEHTapHbIE IPeoOpa3zoBaHus rpaPuKOB HYHKIIMIA;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: 00JIACTh OMpPEEICHUSI U MHOKECTBO
3HaUYEHUU QYHKIMH, HYIH QYHKIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: YETHbIE M HEUYETHbIE (DYHKIIUH,
nepuoanyeckre pyHKINUU, TPOMEKYTKH MOHOTOHHOCTH (DYyHKITH, MAKCUMYMBbI
1 MUHUMYMBI (pyHKIMH, HanOosbplllee ¥ HaMMEHbIee 3HAYeHHE (DYHKIMU Ha
IPOMEXYTKE;

CBOOOJIHO OMEpUPOBATh MOHATUAMHU: CTENEHHAsA (YHKIHS C HATYPaJIbHBIM
U LIeTIBIM [TOKa3aTelieM, rpaduk cTeneHHOW (YHKIMHU C HATYPAJIbHBIM U LIEJbIM
nokasaresneM, rpaduk KOpHs n-oil cTerneHu Kak (yHKIHMH OOpaTHOM CTEMEHH C
HaTypaJbHbIM I1OKA3aTENIEM;

OIepUpOBaTh MOHATUSAMU: JUHEIHAs, KBaJpaTHUuHas U JPOOHO-JIMHEHHAS
(yHKIMK, BBINOJHATh O3JEMEHTApHOE MCCIEOBAHUE M IOCTPOEHUE HX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: MOKa3aTellbHasl U Jorapupmuueckas
(GyHKIMU, UX CBOMCTBA M rpaduKH, UCIOJIb30BaTh UX Tpaduku s peuieHus
YPaBHCHUMU;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAST OKPYKHOCTD,
OIpeieJICHNE TPUTOHOMETPUUECKUX (YHKIIMM UMCIOBOTO apryMEHTa;

UCNOIb30BaTh TIpaduKu (QYHKIMHA JJI HUCCIEAOBAHMUSA IPOLIECCOB U
3aBUCUMOCTEN MU PELICHUH 3a1a4 U3 APYTruX Y4eOHBIX IPEIMETOB U pealbHON
KHU3HU, BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXAY BEIMUNHAMU;

Hauyana mareMaTH4ecKOro aHaIu3a:

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: apuUPMETHUECKas U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBarOIIasi FEOMETPUUECKAsl POTPECCUs], TUHEHHBIN
U OKCIIOHEHLMAJbHBIM pocT, (¢GopMysia CIOXKHBIX IPOLIEHTOB, HMETh
NpECTaBICHUE O KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUM ISl PEUICHUs pealIbHbIX 3a/lad MPUKIATHOTO
XapakTepa;

CBOOO/IHO ONEpUpOBaTh MOHATHSAMH: IOCIEI0BATENBHOCTb, CIOCOObI
3aJlaHus MOCJIEI0BATENbHOCTEH, MOHOTOHHBIE u OrpaHUYEHHbIE
[OCJIEJOBATEIIBHOCTH, IIOHUMaThb OCHOBBI 3apOKAEHUS MaTeMaTHYECKOIro
aHaJIM3a KaK aHajin3a OECKOHEYHO MaJIbIX;

CBOOO/IHO OINEpUPOBATh MOHATHSAMHU: HENpepbIBHbIE (YHKUIUHU, TOUYKU
paspsbiBa rpaduka GyHKIMH, aCUMIITOTHI TpaduKka QyHKIINH;

CBOOO/IHO OINEpUPOBATh MOHATHEM: (PYHKIIMS, HENpEpbIBHAs Ha OTpPE3KE,
INPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH JUIsI pellIeHus 3a/1a4;



CBOOOAHO ONEpHUPOBATh MOHATUSMHU: ME€pBasi M BTOpas MPOU3BOIHbBIE
(yHKIUMHU, KacaTenabHas K rpaduky (QyHKINH;

BBIYUCIIATH  IMPOU3BOJHBIE CYMMBI, IPOU3BENCHUSA, YaCTHOTO U
KOMITO3MLIMH IBYX (PYHKIMH, 3HaTh IPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKLIUNI;

HCIIOIb30BaTh T€OMETPUUYECKUN U (DU3NUYECKUN CMBICI MPOU3BOIHOM st
peuieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO ONEpUpOBaTh MOHATUAMH: MHOXKECTBO, OIEpaluyd Haj
MHOXECTBaMU;

HCIIONb30BaTh TEOPETHUKO-MHOXECTBEHHBIM amnmapar JUuisi  ONHMCAHUS
peaIbHBIX TPOLIECCOB U SIBJICHUM, MPU PEUICHUHU 3a7ad U3 APYTHX YYEOHBIX
IIPEAMETOB;

CBOOOJTHO ONEpPUPOBATh MOHATUSIMU: OIpPEAEIICHUE, TeOpeMa, ypaBHEHHE-
CIEICTBHE,  CBOMCTBO  MAaTE€MaTHYeCKOro  OOBEKTa, J0Ka3aTelbCTBO,
PABHOCHWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kyacce oOyyaromuiicss MOJYYUT CIEAYIOLINE
OpeIMETHbIE PE3YJIbTATHI MO OTACIbHBIM TEMaM padoueil MporpaMMbl y4eOHOT O
Kypca «Anredpa ¥ Hauajga MaTEMaTUYECKOT O aHAIHU3a»:

Yuciaa v BIYUCTICHUSA

CBOOOJHO OINEpUPOBATh MOHATUSMU: HATYpalbHOE M LEJNO€ YHUCIIO,
MHOKECTBA HATYPAJIbHBIX U LIEJBIX YUCEN, UCIOJIb30BaTh NPU3HAKU JIEIIUMOCTH
nensix uucen, HOJ nm HOK HarypanbHbIX uMcen sl peElIEHUs 3ajad,
MPUMEHSTh AITOPUTM EBKINA;

CBOOOJTHO OMNEpHUpPOBATH TOHATHEM OCTaTKa MO MOAYJIO, 3aIlMChIBATh
HATypaJIbHBIE YMCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJIHO OIEPUPOBATH MOHITHUSAMHU: KOMILIEKCHOE YUCIO U MHOKECTBO
KOMIUIEKCHBIX YHMCEN, MPEACTaBIATh KOMIUIEKCHBIE YKciia B ajlredpandyeckou u
TPUTOHOMETPUUYECKON (hopMe, BBIMOIHATH apu(METUYECKUE ONepalid ¢ HUMU
U U300paxxaTh HA KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATUSMU: UpPALMOHAIIbHBIE, TTOKa3aTeIbHbIE U
norapuMUYECKre HEPABEHCTBA, HAXOAWTh WX PEIICHHUS C T[OMOIIbIO
PaBHOCUJIBHBIX I1EPEXO/I0B;

OCYHIECTBJISITh OTOOpP KOpHEW MpHU PEIICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJTHO OIEPUPOBATH MOHATHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoO0XOAuMble (QOpPMYJNbI JJIi  PEIICHUs] OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUCTEMA M COBOKYITHOCTh YpaBHEHUN
U HEPABEHCTB, PABHOCUJIBHBIE CHUCTEMBl U CHUCTEMBI-CIECACTBUS, HAXOIWUTH
pELICHUs CHUCTEMBl U COBOKYIITHOCTEM pPalMOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKA3aTEIbHBIX U JOrapu(PMUUYECKUX YPABHEHUIN U HEPABEHCTB;

pelarb paLMoOHaIbHbIE, VppalUOHAIbHBIE, [I0Ka3aTeNbHbIE,
norapuMUYecKue ¢ TPUTOHOMETPUYECKUE YpaBHEHUS U HEPaBEHCTBA,
cozepKale MOIYJIU U IapaMeTpsbl;

NPUMEHSTH TpaduuecKkre METOIbI ISl PEIICHNUs] YPaBHEHU U HEPABEHCTB,
a TaKXe 3a7a4 C IapaMeTpamus;

MOJIETTUPOBATh pPEallbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPA)KCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMbI II0 YCJIOBHIO 3a1a4H,
UCCIIEZIOBAaTh TIOCTPOEHHBIE MOJEIM C MCIIOJIb30BAHMEM ammapaTta ainreopsl,
UHTEPIPETUPOBATH MOJIYYEHHBIN PE3YyJIbTaT.



DyHKUHMU ¥ TPaPUKH:

CTpOUTh rpaUKH KOMIIO3ULMH (YHKUUNA C MOMOIIBIO 3JIEMEHTAPHOIO
MCCJIEIOBaHNS U CBOWCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh T€OMEeTpuYeckne oOpa3bl ypaBHEHM M HEpPaBEHCTB Ha
KOOPJAWHATHOM TIJIOCKOCTH;

CBOOOJHO ONEPUPOBATh MOHATUSAMH: TpaUKH TPUTOHOMETPUUECKUX
byHKIMIM;

MPUMEHATh (PYHKUUU 7 MOACIHUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4eCKOIr0 aHAJIM3A:

UCIIOJIb30BaTh  MPOM3BOAHYIO JUIA  HCCIeAoBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI;

HaXOJUTh HAaMOOJbIIEE U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HENPEPhIBHON
Ha OTpE3Ke;

UCITOJIB30BATh NMPOU3BOJHYIO JUISl HAXOXKAEHUS HAWIY4YLIEro PEIICHUS B
OPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKUX, 3ajaadax, i
OIIpENENIEHUs] CKOPOCTH M YCKOPEHMs Ipoliecca, 3aJaHHOro (GopMyJiod HiIu
rpagukom;

CBOOOJHO OINEpUPOBAaTh MNOHATHUSAMHU: TMEPBOOOpa3Has, ONpeneIEHHBIH
UHTErpajl, HaxoJIuUTh NEPBOOOPA3HBIE ANEMEHTAPHBIX (DYHKLIMI U BBIYMCIATH
uHTerpai no ¢popmysne Hetorona-Jleitonuiia;

HaXOJUTh IUIOIIAU IJIOCKUX (Uryp U OO0BEMBI Tl C MOMOIIBIO
UHTErpaa;

UMETh MPEJCTABIECHUE O MAaTEMATHYECKOM MOJEIMPOBAHWU HA MpUMEpPE
cocTaBlieHUs U PepeHIInaTbHBIX YpaBHEHUM;

pemaTh NpUKIAgHbIE 3aa4l, B TOM YHCIIE COLMAIbHO-OKOHOMUYECKOTO U
¢usznueckoro - xapakrepa,  CpeICTBaMM  MAaTeMAaTHMYeCKOro  aHau3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/
n

HaumenoBanue pasaesoB
U TeM MPOrpaMMbl

KoanuyecTBo 4acos

KonTposabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThI

duexkTponHblie (HudpoBbIe)
o0pa3oBaTe/IbHbIE Pecypchl

MHOokecTBO
JIEHCTBUTEIIHHBIX YHCE].
MHOrO4JICHHL.
PanyionaneHbie ypaBHEHHUS
1 HepaBeHCTBa. CHUCTEMBI
JIMHEWHBIX YpaBHEHUI

24 1

OyHKIMM U TpaQUKH.
CrenenHnas GyHKIUS C
LIEJIBIM [IOKA3aTeNIeM

12 1

ApupmeTnuecknii KOpeHb
N-OM CTEIEHHU.
WppaunonansHbie
ypaBHEHHUS

15 1

[TokazaTenbHas QyHKIIHUS.
[Toka3zaTenbHbIE YypaBHEHUS

10 1

Jlorapudmmuueckas
byHKIHSA.
Jlorapudmuaeckue
ypaBHEHUS

18 1

Tpuronomerpuueckue

22 1




BBIPAKEHUSI 1 YPABHEHUS

TlocitemoBaTeIbHOCTH U

10
HPOTPECCUH

HenpepriBable pyHKIINY.

[IpousBonnas 20

[ToBTOpenue, o600IIEHNE,
cucTeMaTHu3alus 3HaHu!

OBIIEE KOJIMYECTBO

YACOB IO [IPOTPAMME 136




11 KUIACC

Ne
n/
n

HaumenoBanue pasaenoB
H TeM MPOrpaMMbl

KoanuyecTBo 4acoB

KonTpoanHbie
Bcero P
padoThbI

IIpakTHyeckne
padoTsI

JIEKTPOHHBIE (HU(PPOBBIE)
o0pa3oBaTe/IbHbIE pecypchl

UccnenoBanue GpyHKmii ¢
MTOMOIIIBIO TIPOU3BOTHOM

22 1

[lepBooOpasnas u
MHTETPaj

12 1

I'padpuknu
TPUTOHOMETPUUECKHUX
GyHKIHUIA.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

UpparnmonansHsie,
MIOKa3aTeJIbHbIC U
norapudMudecKue
HEpaBEHCTBA

24 1

KommniiekcHbie uucia

10 1

HarypanbsHble U 1iesnbie
yuclia

10 1

CucreMbl paliioHaIbHbIX,
WPpAMOHATIEHBIX
MOKa3aTeIbHBIX U
JorapuMUUECKIX
ypaBHEHUI

12 1




3agayu ¢ mapaMeTpamMu 16 1
[ToBTOpenwue, 0606H1eHI:1e, 16 5
cucreMarusanus 3HaHuu
OBUIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoTbI

JlaTa
U3y4YeHusl

DJIeKTPOHHbIE
nugposble
o0pa3oBaTe/ibHbIE

pecypcbl

MHO»XecTBO, Olepalu Haj
MHO>KECTBAMH U UX CBOWMCTBA

[Juarpammel Oiinepa-Benna

IIpumeneHue TeopeTuKo-
MHO>KECTBEHHOI0 armnapara
JUIsl pelIeHMs 3a1a4

PanmonanpHbie ynca.
OOBIKHOBEHHBIE 1
JECSITUIHBIE TPpOoOH,
MPOLIEHTHI, 0ECKOHEUHBIC
nepUOANYECKHe APooH

PanmonaneHbie yncIa.
OOBIKHOBEHHBIE U
JIeCATUYHBIC TPOOH,
MIPOLICHTHI, 0ECKOHEYHBIC
MepUoINYECKHe Ipodu

[Ipumenenue npobeit u
[IPOLEHTOB IS peLIECHUS
NPUKJIAJIHBIX 33734




[Tpumenenue apobeii u
[IPOLEHTOB IS peLICHUS
MPUKJIAIHBIX 3a/1a4

JlelicTBUTEIbHBIC YHCIIA.
PammmonansHbIe U
HMppalyoHalbHbIC YHCTia

ApudmeTrueckue onepanuu
C ICUCTBUTEIHHBIMU YHUCTIAMU

10

Monyinb 1eMCTBUTEIBHOTO
Yquclia U ero CBOCTBa

11

[TpubnxEHHbIE BHIYMCICHUS,
IIpaBUJia OKPYTJIECHUS,
MPUKHUJIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

12

OCHOBHBIE METOJIbI PEIICHUS
LENbIX U APOOHO-
palMoHaIbHBIX YPaBHEHUH U
HEPABCHCTB

13

OCHOBHBIEC METO/IBI PEIICHUS
LEJIBIX U APOOHO-
palMOHAIbHBIX YPABHEHUN U
HEPABCHCTB

14

OCHOBHBIE MCTOABI pCHICHUSA
LEJIBIX U JPOOHO-
palMOHATBHBIX YPAaBHEHHH U
HEPABEHCTB




15

MHoro4ieHbsl OT OJHOU
nepeMeHHou. Jlenenue
MHOT'O4YJIEHA HA MHOTOWIEH C
octatkoM. Teopema besy

16

MHOTro4JIeHBI C HEeTBIMH
koaurmentamu. Teopema
Buera

17

Penrtenne cucteM JUHEHHBIX
ypaBHEHUI

18

Pentenue cucrteM JTUHENHBIX
ypaBHEHUH

19

Marpuiia CuCTEMbI TUHEUHBIX
ypaBHeHU#. Onpenenuresb
MaTpHULbI 2X2, €ro
reOMEeTPHUUECKUN CMBICT U
CBOIICTBA; BHIYMCIICHUE €TO
3HAYEHUS

20

Onpenenutens MaTPULIBI 2X2,
€ro reOMETPUYECKUM CMBICIT U
CBOMCTBA; BEIUYHUCJICHUE €TI0
3HAYCHUS

21

IIpumeneHue onpenenurTens
JUISl pELLIEHHS] CUCTEMBI
JIMHEWHBIX YpaBHCHUHN

22

Pemrenne MPUKIAAHBIX 3a/1a4
C IIOMOIIBIO CHUCTEMBI




JIMHENHBIX YPaBHEHUI

23

Pemenne npukiagHeIx 3a1a4d
C ITOMOILBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

24

KonTponbHas pabora:
"PanrionanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIWSI, CIOCOOBI 3aJaHHS
¢bynkuuu. Bzanmuo
oOpaTHble (QYHKIIHH.
Kommozumus ¢pyHKimii

26

['padux GyHKIHH.
DneMeHTapHbIe
npeodpa3oBanus rpaduKoB

byHKIIUN

27

OO6nacTb onpeneneHus U
MHO’K€CTBO 3HAYCHUN
¢bynkumu. Hymu yHkimm.
IIpomexxyTkH 3HAK
IIOCTOSIHCTBA

28

UYETHbIE U HEYETHBIE
bynkun. [lepuoguueckue
¢bynakuuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcumMyMBbl 1 MUHAMYMBI




¢byukuuu. Haubonbiee u
HaMMEHbIIIeE 3HAYCHUE
(GYHKIMU HAa IPOMEKYTKE

30

JIuneliHas, KBagpaTU4Has U
IpoOHO-TMHENHHAs PYHKIIH

31

DJIeMEeHTapHOE UCCIIEeI0BAHNE
U MIOCTPOCHHUE TPAPHUKOB ITHX

byHKINN

32

DeMeHTapHOoe UCCIIeIOBaHHE
Y TIOCTPOEHHUE TPAPUKOB ITUX

byHKIIUN

33

CreneHs ¢ 1eIbIM
okasareijieM. buaom
Hrerorona

34

CreneHs ¢ 1eIbIM
nmokasareijieM. buHoMm
Hrrotona

35

CrernenHast GyHKITUS C
HaTypaJbHBIM H IICJIBIM
nokasareyieM. E€ cBolicTBa u

rpaduk

36

KonTponbHas pabora:
"Crenennas ¢pynkuus. E€
cBoiicTBa u rpaduk”

37

Apudmernueckuit KOpeHb
HATypaJbHOI CTETIEHH U €T0




CBOWCTBA

38

ApudmeTrueckuii KOpeHb
HaTypaJbHOMN CTENIEHU U €TO
CBOMCTBA

39

[TpeoOpa3oBaHUs YHCIOBBIX
BBIPAKECHUM, COLEPIKALUX
CTEIICHU U KOPHU

40

[Tpeobpa3oBaHUs YUCIOBBIX
BBIPKCHUH, COJCPIKAIIINX
CTEIICHH U KOPHHU

41

[TpeoOpazoBaHus YHCIOBBIX
BBIPAXKEHHUI, COJIEPIKAINX
CTETEeHU Y KOPHU

42

HppaunonanbHbie
ypaBHeHUs1. OCHOBHBIE
METObI PELICHUS
MPPALMOHAIIBHBIX YPaBHEHUI

43

WppanmonanabHbie
ypaBHeHUs1. OCHOBHBIE
MCTOABI pCIICHUSA
UPPALMOHAIIBHBIX YPaBHEHUN

44

HppaunroHansHbIe
ypaBHeHUs1. OCHOBHBIE
METO]IbI PEIICHHUS
UPPALMOHAIIBHBIX YPABHECHUN

45

PaBHOCHIBEHBIE IICPEXOoabl B




PEIICHUH UppalluOHAJIbHBIX
ypaBHEHUU

46

PaBHOCHIIBHBIE IEPEXOBI B
peLIeHUU UPPALHOHAIBHBIX
YpaBHEHUH

47

PaBHOCUITBHBIE TIEPEXO/IBI B
pELIeHUN UPPAIMOHATIBHBIX
ypaBHEHUH

48

PaBHOCHIIBHBIE TIEPEXO/BI B
peLIeHNN UPPALUOHAIBHBIX
ypaBHEHUH

49

CpoiicTBa 1 rpaduK KOpHS n-
Oif CTETIeH! KaK (QyHKIUU
o0paTHOM CTETIeHH ¢
HaTypaJbHBIM MTOKa3aTeIeM

50

CpoiicTBa 1 rpaduK KOpHS N-
Oii CTETIeHU KaK (QyHKIIUU
00paTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTCJICM

51

KonTponbhas pabora:
"CBoiicTBa u rpaduk KOpHS
N-O¥ CTEIEHHU.
HppaunoHaabHble
ypaBHEHUS"

52

CrerneHb ¢ palioHaIbHBIM
oKasaTrejieM U €€ CBOMCTBA




53

CreneHp ¢ pallMOHAIBHBIM
IIOKa3aTelieM U €€ CBOMCTBA

54

CremneHb ¢ pannoHATbHBIM
OKa3aTelieM U €€ CBOMCTBA

55

[Toka3arenbHast pyHKIUA, &
CBOIiCTBA U rpaduk

56

Hcnonws3zoBanue rpaduka
(byHKUIMY IS peIeHust
ypaBHEHUH

57

Hcnonws3zoBanue rpaduka
GyHKIMM TSI peIIeHUs
ypaBHEHUH

58

Iloka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOABI pCIICHUSA
[I0Ka3aTEJIbHBIX YPAaBHEHUN

59

Iloka3aTenbHbIEC ypaBHEHUS.
OCHOBHBIE MCTOABI pCIICHUSA
MOKa3aTeIbHbIX YPaBHEHUIN

60

Iloka3aTenbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PEILIECHUS
ITOKa3aTeJIbHBIX YPAaBHEHUN

61

KonrponbHas pabora:
"[TokazarenpHast QyHKIHS.
IToka3aTenbHble ypaBHEHUS"

62

Jlorapudm uucna. CoiicTBa
aorapudpma




Jlorapudwm uncna. CBoiicTBa

63
norapudma

64 Jlorapudm uncna. CBoiicTBa
Jorapudpma

65 JlecsiTudHbIe U HATypaJIbHBIC
Jorapupmsbl

66 JlecsiTu4HbIe U HATypaJIbHBIE
Jorapupmbl
[TpeoGpa3oBanue

67 BBIPAXKEHUM, COJIEPIKALLUX
sorapudmbl
[Ipeo6paszoBanue

68 BBIpXXEHU, CO/leprKaluX
Jorapu@msl
[IpeoOpazoBanue

69 BBIPAXXEHU, COIeprKaLUX
Jorapupmsbl

70 Jlorapudmuueckas GyHKIUS,
e€ cBoiicTBa U rpaduk

71 Jlorapudmuueckas GyHKIUS,
e€ cBoiicTBa U rpaduk
Hcnonb3oBanue rpaduka

72 GYHKIUU TS peIIeHUS
ypaBHEHUI

7 Hcnonp3oBanue rpaduka

(GYHKIUU JUTS peIIeHUs




YpaBHEHHI

74

Jlorapudmuaeckue
ypaBHeHUs1. OCHOBHBIE
METO/]Ibl pEIICHUS
norapuMUUECKUX
YpaBHEHUH

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHBIE
METO/Ibl peIICHUS
JorapuMIUIECKIX
YpaBHEHUHI

76

Jlorapudpmuueckue
ypaBHeHUs1. OCHOBHbIE
METO/IbI PELICHHUS
JorapuPMUUECKUX
ypaBHEHUU

77

PaBHOCHIIBHBIEC TIEPEXO/IBI B
peIeHUH JOTapuPMHUECKUX
YpaBHEHUH

78

PaBHocunbHBIC NepCXoabl B
pelIeHNH JTorapuMUIECKUX
ypaBHEHUH

79

KonrponbHas pabora:
"Jlorapudmuueckas
¢yukuus. Jlorapupmuueckue
ypaBHeHUs"




80

CuHyC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHUCIIOBOTO
aprymeHra

81

CuHyc, KOCUHYC, TAHTE€HC U
KOTAHI'€HC YHCIIOBOTO
aprymMeHTa

82

ApKCHHYC, apKKOCHHYC U
apKTaHT'€HC YHUCIIOBOTO
aprymeHra

83

ApKCUHYC, apKKOCUHYC U
ApPKTAHTE€HC YUCJIOBOTO
aprymenra

84

Tpuronomerpudeckas
OKpPYKHOCTb, OIIpEIEICHUE
TPUTOHOMETPHUYECKHUX
(GyHKLUI YUCIOBOTO
apryMeHra

85

Tpuronomerpuyeckas
OKPYXHOCTb, OIIpE/IeTICHUE
TPUTOHOMETPHUIECKUX
(byHKLUI YUCIOBOTO
aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPHUCCKHE

bopMyIbI

87

OCHOBHBIE




TPUTOHOMETPUUECKHUE
bopmybl

88

OCHOBHBIE
TPUTOHOMETPHUECKHE

bopmybl

89

OCHOBHEBIE
TPUTOHOMETPHUCCKHE

hopMyIIBI

90

[TpeoOGpazoBanme
TPUTOHOMETPHUUECKHUX
BBIPAKCHUN

91

IIpeobpa3oBanue
TPUTOHOMETPHUUECKHUX
BBIPAKECHUU

92

[TpeoGpa3zoBanue
TPUTOHOMETPHYECKUX
BBIpAKEHU

93

[TpeoGpazoBanme
TPUTOHOMETPHUUECKHUX
BBIPAKECHUN

94

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

95

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH




Pemenne
96 TPUTOHOMETPUUECKHUX
ypaBHEHUU

Pemenue
97 TPUTOHOMETPUUECKHUX
yYpaBHEHUH

Pemenue
98 TPUTOHOMETPUYECKUX
ypaBHEHUH

Pemenue
99 TPUTOHOMETPHUECKHUX
YpaBHEHUH

Pemenne
100 | TPUrOHOMETPUUECKHX
ypaBHEHUH

KonTponbhas pabora:
"TpuroHoMeTpU4YECKUE
101 BBIPAXKEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHUs"

IlocnemoBaTeabHOCTH,
CIIOCOOKI 3aIaHUS

102 MOCJIeJOBaTEIILHOCTEH.
MeTto MaTeMaTHISCKOM
WHIYKIIAN

103 MOHOTOHHBIE U




OFpaHI/IquHBIC
[TOCJIETOBATEIHLHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

105

['eomeTpuueckas mporpeccust

106

beckoneuHo yosIBaromas
reoMeTpru4ecKasi Mporpeccus

107

CyMMa 6eCKOHEUHO
yOBIBarOIICH T€OMETPUICCKOMN
POTPEeCcCHr

108

JIuHeiHbIi 1
SKCIOHEHIIMAJIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX
IIPOLIEHTOB

109

JIunelHsbIi u
HKCIIOHEHIIMATBLHBIA POCT.
Yucno e. DopMyna CI0KHBIX
MPOIICHTOB

110

Hcnonp3oBanue nporpeccun
JUJISL PEIICHHS peaibHbIX
3a/1a4 IPUKIATHOTO
XapakTepa

111

KonrponbHas pabora:
"TTocnenoBaTeILHOCTH U




nporpeccun”

HenpepriBHbIE QYHKIMH U UX

112 .
CBOIiCTBa

113 Touka pa3psiBa. ACHMIITOTBHI
rpaduKoB QyHKIHIA

114 CaoiicTBa pyHKIMI
HENPEPBIBHBIX HA OTPE3KE

115 CaoiicTBa GpyHKIMI
HENPEPBIBHBIX HA OTPE3KE

116 Mertoa nHTEpBaNIOB AJIst
pEIIECHNS HEPABEHCTB

17 MeTton uHTEpBaNIOB IS
peleHHsI HEPABEHCTB

118 MeTton uHTEpBaNIOB IS
pelLeHNsI HEPABEHCTB
[IpuMeHeHue CBOMCTB

119 | HenpepbIBHBIX (GYHKIUH 115
pelieHus 3a1a4y
IIpumeneHne cBOMCTB

120 | HempepbIBHBIX (YHKIUH IS
pelieHus 3a1a4y

121 IlepBas u BTOpas
POU3BOJIHBIC (PYHKLIUU
Omnpeneienue,

122 P

FCOMeTpI/I‘leCKI/Iﬁ CMBICJI




IIPOU3BOJHOMN

Onpenenenue, GU3NIECKUI

123 .
CMBICJT IPOU3BOTHOM

124 YpaBHEHHE KacaTeIbHOM K
rpaduKy QyHKIHA

125 YpaBHEHHE KacaTeIbHOM K
rpaduKy QyHKIMU

126 IIponsBoaHbIE ITIEMEHTAPHBIX
b yHKIM

127 [TpousBogHBIE TIEMEHTaPHBIX
byHKIHiA
[TpousBogHAs CYyMMBI,

128 MIPOU3BEJICHUS, YACTHOTO U
KOMIO3UIIUH (PYHKIIHIA
[IpousBogHast CyMMBI,

129 MPOU3BEJCHUS, YACTHOTO U
KOMITO3UITH () YHKIIUNA
[Ipon3BoaHast CyMMBI,

130 | mpousBeneHUs, YACTHOTO U
KOMIO3UIIH (PYHKIIHIA

131 Konrponbnas pabora:
"[IpousBogHas"
[ToBTOpenwue, 060061IeHNE,

132 CUCTEMAaTHU3alMs 3HAHUH:

"VpaBHenus"




[ToBTOpenme, o600IIEH e,

133 | cucremaTu3anus 3HaHUM: 1
"OyHkuun"

134 Hrorosast KOHTpoOIbHAS 1 1
pabota

135 Hrorosast KOHTpoOIbHAsS ) {
paborta

136 [ToBTOpenwue, 060061IeHNE, .
cUCTeMaTH3allMsl 3HAaHUI

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOTPAMME




11 KUIACC

Ne
n/
1

Tema ypoka

KosanuecTBo yacoB

KonTpoabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThbI

JlaTa
U3y4YeHHs

DJIEeKTPOHHBIE
mudpoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

[IpumeneHne mpou3BOAHON
K UCCJICIOBAHUIO (DYHKITHIA
Ha MOHOTOHHOCTH U
AKCTPEMYMBI

IIpumeHeHne npon3BOAHON
K UCCIIEZIOBAHUIO (QYHKIUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpumeHeHne mpou3BOAHON
K UCCJICIOBAHUIO (DYHKITHIA
Ha MOHOTOHHOCTH U
AKCTPEMYMBI

IIpumeHeHne npon3BOAHON
K UCCIIEZIOBAHUIO (QYHKIUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpumeneHne mpou3BOAHON
K UCCJICIOBAHUIO (DYHKITHIA
Ha MOHOTOHHOCTH U
HKCTPEMYMBI




[IpumeHeHne mpou3BOAHON
K UCCJICIOBAHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

Haxoxxnenue HanGombIero
Y HaUMEHbILIEro 3Ha4eHUs
HEenpepbhIBHON (QYHKIMH Ha
OTpe3Ke

Haxoxnenne HanOoJIbIIeEro
Y HAaMCHBIIICT0 3HAYCHUS
HENPEPbIBHON (PYHKIIUHN HA
OTpe3Ke

Haxoxxnenue HanGombIero
Y HaMEHbILIEr0 3HaYeHUs
HenpepbhIBHON (YHKIUH Ha
OTpe3Ke

10

Haxoxnenne HanOombIero
Y HAaUMEHBIIIETO 3HAYCHUS
HETPEPHIBHON (PYHKIIUH HA
OTpe3Ke

11

Haxoxnenue Hanbombiiero
Y HAUMEHBIIIETO 3HAYCHUS
HEeTMPEPHIBHON (DYHKIIMHM HA
OTpe3Ke

12

Haxoxneune HanOoJIbIIEro
N HAUMCHBIICIO 3HAYCHU A




HenpepbIBHON (QYHKIIMH Ha
OTpe3Ke

13

[IpumeneHne mpou3BOAHON
JUTSL HAXOKICHUSI
HAWIY4IIEro PELIEHUS B
NPUKJIAIHBIX 33a4ax

14

[TpumeHeHne Tpou3BOAHON
JUTSL HAXOKICHHUSI
HAWIYYILIEero PeleHus B
MPUKJIAHBIX 3a/1a4ax

15

[IpumeneHnne mpou3BOAHON
JUISL OIIPENIETIEHHS CKOPOCTHU
U YCKOPEHHMs Ipoliecca,
3aJJaHHOTO (pOpMyJION MIIN
rpaduxom

16

[IpumeHeHre npou3BOHON
JUTSL OTIpeNIeTIeHHsI CKOPOCTHU
U YCKOPEHHMs Ipoliecca,
3aJJaHHOTO (POPMYJION MK
rpagukoM

17

Komnozunus GpyHKImii

18

Komnozumus GpyHKImii

19

Komnozumus GpyHKImii

20

I'eomeTpuueckue 0Opa3sl
YpaBHEHUH Ha
KOOPJMHATHOM IIIOCKOCTH




21

I'eomeTrpuueckue oOpassl
YpPaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

22

Konrpombnas padora:
"HUccnenoBanue GyHKUIUH C
MOMOUIBIO TPOU3BOTHON"

23

[lepBooOpazHas, OCHOBHOE
CBOMCTBO NEepBOOOPa3HBIX

24

[TepBooOpasubie
3JIeMEHTAPHBIX (QYHKITUH.
[IpaBuiia HaXOXKICHUS
NepBOOOPA3HBIX

25

[TepBooOpazubie
AIIEMEHTAPHBIX (PYHKIIUH.
[paBuiia HaXOXKACHUS
epBooOpa3HBIX

26

WNuterpain.
['eomeTpuueckuii cMbICI
MHTETpana

27

Beruucnenune
ONpeIeIEHHOr0 UHTETpaja
no ¢hopmyne Hprorona-
JleliOuunma

28

Briuucienne
OnpeeIEHHOTO HHTETpaja
o popmyne HproToHa-




JleitOaMIa

29

[IpumeneHne nHTErpana
JUTS. HaX 0KJICHUS
TUIOMIA/IeH TUTOCKHUX QUTYD

30

[Ipumenenne nnTerpana
JUISL HAXO0XKJIEHHUST 00BbEMOB
FCOMETPHUCCKHX TEll

31

[Ipumeps! pereHuit
nuddepeHImanbHBIX
ypaBHEHUH

32

[Ipumeps! perenuii
nuddepeHaiIbHbIX
ypaBHEHUU

33

MaremaTtnueckoe
MOJICTTUPOBAHUE PeaTbHBIX
MPOIIECCOB C MTOMOIIIBIO
nuddepeHImanbHbBIX
ypaBHEHUH

34

KontponbHas paboTa:
"[TepBooOpa3nas u
uHTerpan”

35

Tpuronomerpuueckue
(byHKLIUY, X CBOICTBA U
rpaduxu

36

Tpuronomerpuueckue
(byHKLUY, UX CBOICTBA U




rpaduxu

37

Tpuronomerpuueckue
(GYHKIMH, UX CBOMCTBA U
rpaduku

38

Tpuronomerpudeckue
(byHKIMH, UX CBOICTBA U
rpaduku

39

Tpuronomerpuueckue
(byHKLUY, UX CBOICTBA U
rpaduku

40

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

41

Ot6op KopHeit
TPUTOHOMETPUUYECKUX
YpaBHEHUH C TOMONIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

Ot6op KopHei
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUYECKOMN
OKPYKHOCTH

43

OT160p KOpHEH




TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemrenue
TPUTOHOMETPHUIECKUX
HEPaBEHCTB

46

Permenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUUECKUX
HEpPaBEHCTB

48

KonTponbhas pabora:
"I'padpuknu
TPUTOHOMETPHUIECKHIX
byHKIUI.
Tpuronomerpuueckue
HepaBeHcTBA"

49

OCHOBHEBIE METOJIBI

PEIICHHMA IMOKA3aTCIbHBIX

HEpPABEHCTB

50

OCHOBHBIE METOJIBI




peLIEeHHS TOKAa3aTeIbHBIX
HEPABEHCTB

51

OCHOBHBIE METOIBI
pElIeHUs TOKA3aTeTbHBIX
HEPABEHCTB

52

OCHOBHBIE METOEI
pEIICHHUS ITOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOBI
pelieHus
norapuMUIecKux
HEPaBEHCTB

54

OCHOBHBIE METOIbI
pelieHus
norapupMUIECKUX
HEPABCHCTB

55

OCHOBHBIE METOIBI
peteHusI
JorapuGMUIECKIX
HEPABCHCTB

56

OCHOBHBIE METOIBI
pelieHus
JorapuQpMHUUECKUX
HEPABCHCTB

57

OCHOBHEBIE MCTObI
peICHUA UppaluOHAJIbHBIX




HEpPABEHCTB

58

OCHOBHBIE METOBI
pelIeHust HppaMOHATBLHBIX
HEPaBEHCTB

59

OCHOBHBIE METOIBI
pENIeHUs UPPAMOHATBEHBIX
HEPABCHCTB

60

OCHOBHBIE METOBI
PEIICHUS UPPAITMOHATBHBIX
HEPABCHCTB

61

['paduaeckue meToabl
pEeICHUA UppalMOHAJIbHBIX
ypaBHEHUU

62

['paduueckue meTomb
pELIEHNs HPPaLMOHAIBHBIX
ypaBHEHUH

63

I'paduueckue MeTO bl
pELICHNUS TTOKa3aTeTbHBIX
ypaBHEHUH

64

['paduaeckue meToabI
PEIICHHNA MMOKA3aTCIbHBIX
HEPABEHCTB

65

['paduueckue meTobl
pelieHus
Jorapu(pMUIECKUX
ypaBHEHUH




66

['paduaeckne meToabI
pelnieHus
JorapuMUUECKIX
HEPABEHCTB

67

I'paduueckue MeTo b1
pelieHus
orapupMUIecCKux
HEPABEHCTB

68

['paduaeckue meToabl
pelIeHHs TOKa3aTebHBIX U
Jorapu(pMUIECKUX
ypaBHEHUH

69

I'paduueckue MeTOIBI
peuieHus MoKa3aTelbHbIX U
JorapupMUIecKux
ypaBHEHUU

70

['paduueckue meTombl
pelIeHus MOKa3aTebHBIX U
JorapupMUIECKUX
HEPABEHCTB

71

I'paduueckue MeTo b1
peIIeHMsI TOKa3aTebHBIX U
JorapupMUIeCcCKux
HEPABEHCTB

72

KonTponbhas pabora:
"UppanmoHanbpHble,




IIOKa3aTCJIbHBIC U
JorapupMUIecKue
HepaBeHCTBa"

73

KomrmnekcHeie uncna.
AnrebGpanueckas u
TPUTOHOMETPHUECKAs
dhopmbI 3anucu
KOMIUTIEKCHOTO YHCJIa

74

KommiekcHele yncana.
Anrebpanueckas u
TPUTOHOMETPHYECKAs
(dhopmbI 3anUcH
KOMILIEKCHOT'O YHCJIa

75

Apudmetnueckue
OTIePAIH C
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmernueckue
OIlepaLuy C
KOMIUIEKCHBIMU YHCIIaMU

7

N3o0paxkenue
KOMILIEKCHBIX YHCET Ha
KOOPJAMHATHOW INIOCKOCTH

78

N3o0paxkeHue
KOMIUJIEKCHBIX YHCEJI Ha
KOOPJAMHATHOW TIOCKOCTH

79

®opmyna Myaspa. Kopau




N-O¥ CTENEHU U3
KOMILJIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopuu
N-Oi CTENIEHU U3
KOMILJIEKCHOTO YKciia

81

[Ipumenenue
KOMIUIEKCHBIX YUCEN IS
pemeHust pu3nuecKux u
Tr€OMETPUYECKUX 3a1a4

82

KontponbHas paboTa:
"KommiekcHbie uncna'

83

HatypanbHble u niensie
qucia

84

HatypanbHble u nensie
qucia

85

[IpumeneHue npu3HakoB
JIETTMMOCTH LIEJIBIX YUCET

86

IIpumeHeHue npu3HakoB
JIETTMMOCTH LIEJIBIX YUCET

87

[TpumeHeHne Npu3HAKOB
JICIIMMOCTH LIEJIBIX YHCE:
HOJ/l n HOK

88

[TpumeHeHre TpU3HAKOB
JIeTMMOCTH LIEJIBIX YHUCEN:
HOJl u HOK

89

[IpumeneHne npu3HakoB




JACIIMMOCTH IEJIBbIX YHUCCII:
OCTAaTKH 110 MOYJIIO

90

[IpumeneHne mpu3HakoB
JIETTMMOCTH LIEJIBIX YHCEIL:
OCTaTKH 10 MOZYJIO

91

IIpumeneHue mpu3HakoB
JIEITMMOCTH LIEJIbIX YHACE:
anroput™ EBknnna nis
pEIIeHN 33124 B LIEIBbIX
yHUCIax

92

KonTponbhas pabora:
"Teopust 1ebIx yucen"

93

CucremMa 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CHUCTEMBI U CUCTEMBI-
CJIEJICTBUSA

94

CucremMa ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJICACTBUA

95

OcCHOBHBIE METO/IbI
peuIeHust CUCTEM U
COBOKYITHOCTEMN
paLMOHAIBHBIX YPABHEHHI

96

OCHOBHEBIE MCTObI
pemicHusd CUCTEM U




COBOKYITHOCTEM
HppanuoOHaIbLHBIX
ypaBHEHUH

97

OCHOBHBIE METOABI
pELIECHUS CUCTEM H
COBOKYITHOCTEH
ITOKa3aTeNIbHBIX YPAaBHEHHUN

98

OCHOBHBIE METOABI
PEILICHUS CUCTEM U
COBOKYITHOCTEMN
[I0OKa3aTEJIbHBIX YPAaBHEHUH

99

OCHOBHBIE METO/IbI
peluIeHust CUCTEM U
COBOKYITHOCTEMN
JorapupMUIeCcKux
ypaBHEHUU

100

OCHOBHBIE METO/TbI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
JorapuQMUUECcKUX
ypaBHEHUH

101

[IpumeHnenue cucteM K
PELICHHI0 MAaTEMaTHYECKIX
3a/1a4 U 3a/1a4 U3
pa3nuyHbIX o0nacTei
HayKH U PEaJIbHOM JKU3HH,
MHTEpIIpeTalus




IMMOJIYYCHHBIX PE3YJIbTATOB

102

[Ipumenenne cucrem kK
PELIEHUIO0 MAaTEMAaTHYECKUX
3a/1a4 ¥ 3a71a4 U3
pa3nuyHbIX o0nacTeit
HAyKH U PEaJIbHOM JKU3HH,
MHTEPIpETALNS
MTOJIY4EHHBIX PE3YyJIbTaTOB

103

[IpuMeHeHre HEPABEHCTB K
PEUICHUI0 MaTEMaTHUYECKUX
3a/1a4 U 3ajJ1a4 U3
pa3IuyYHbIX o0JacTei
HAyKH U peaJIbHOM JKU3HHU,
HHTEpIIpeTanus
MMOJIYYCHHBIX PC3YyJIbTATOB

104

KonTponbhas pabora:
"CucTtembl palliOHATBHBIX,
UppanoHaIbHBIX
MIOKa3aTeJIbHbIX U
JorapuPpMUUECKUX
ypaBHeHUI"

105

PaHI/IOHaHBHBIC YpaBHCHUA
C mapameTpaMu

106

Paunonanbubie
HEpPAaBEHCTBA C
rapameTpamMu




107

PanmonanbHble CUCTEMBI €
napameTpamu

108

HppaunroHansHbIe
YPaBHEHUS, HEPABEHCTBA C
rnapameTrpamu

109

HppauroHanbHbIE CUCTEMBI
C mapaMeTpaMu

110

Iloka3arenbHble
ypaBHEHUSI, HEPABEHCTBA C
rapameTpamMu

111

IToka3zaTenpHBIE CUCTEMEI C
napamMeTpamu

112

Jlorapudpmuueckue
ypaBHEHUs1, HEPABEHCTBA C
napameTpamu

113

Jlorapugpmuueckue
CHUCTEMBI C IapaMeTpaMu

114

Tpuronomerpuueckue
YPaBHEHHUS C ITapamMeTpamMu

115

Tpuronomerpuueckue
HEpaBEHCTBA C
napaMeTpaMu

116

Tpuronomerpuueckue
CUCTEMBI C TapaMeTpaMu

117

[TocTpoenue u
UCCIIeIOBaHHE




MaTeMaTHYECKUX MOJEIEN
peanbHbIX CUTYaLUH C
IIOMOULIBIO YPABHEHUM C
napamerpamu

118

[TocTpoeHnue u
ucciaea0BaHue
MaTeMaTHYECKUX MOJeIeH
peanbHBIX CUTYALUH C
IIOMOILIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

119

[TocTpoenue u
UCCIIEJOBaHHE
MaTEMaTUYECKUX MOJIENIeH
peanbHBIX CUTYALUH C
IIOMOILBIO CUCTEM
YpaBHEHHUH ¢ TapaMeTpamMu

120

Konrponbnas padora:
"3anauu ¢ napamerpamn”

121

[ToBTOpenwue, 06001IeHNE,
CHUCTEMaTH3AIMs 3HAHMIL:
"YpaBHenus"

122

[ToBTOpenue, o600mIEeH e,
cHCTeMaTH3aIus 3HaHUH:
"VpaBHenus"

123

[ToBTOpenue, o600IIEHNE,
cUCTeMaTHU3alus 3HaHUH:




"VpaBHenusa. CuctemMbl
ypaBHEHUH"

124

[ToBTOpenwue, o600mEeH e,
cucTeMaTHu3alus 3HaHUH:
"Hepasenctaa"

125

[ToBTOpenwue, 060061IeHNE,
CUCTeMaTH3allusl 3HAaHU:
"Hepasenctna"

126

[ToBTOpenue, o600mIEHNE,
CHCTEMaTH3alMs 3HAHUM:
"HepaBenctsa"

127

[ToBTOpenue, o600IIEHKE,
CUCTEMAaTH3aL1s 3HAHWUM:
"IIponsBogHas u e€
npuMeHeHue"

128

[ToBTOpenue, 06061IEHNE,
CHUCTEMAaTH3al[1s 3HAHMIA:
"I[IpousBogHas u e€
npuMeHeHue"

129

[ToBTOpenue, o600mIEeHNE,
cUCTEeMaTH3aIMs 3HAHUI:
"IIponsBogHas u e€
pyuMeHeHue"

130

[ToBTOpenue, 06061IEHNE,
CHUCTEMATH3AIMs 3HAHMIL:
"NuTerpan u ero




npuMeHeHne"

[ToBTOpenwue, o600mEH e,

131 cUCTEeMAaTH3aIHsI 3SHAHWI: 1
"OyHkuun"
[ToBTOpeHwme, 06001IeHNE,

132 cUCTEeMaTH3aINs 3HAHUI: 1
"OyHkuun"
[ToBTOpenue, 06001IeHNE,

133 cUCTeMaTHU3alis 3HAaHUH: 1
HCDYHKHI/H/I"

134 HrtoroBas KoHTpoOJIbHAS 1 1
pabota

135 Hrorosast KOHTpoIbHAS ! |
pabota

136 [ToBTOpenwme, 06001IeHNE, 1
cUCTEeMAaTH3aIMs 3HAHUI

OBHIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME




MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OEPA30OBATEJILHOM

ITPOT'PAMMBI
10 KITIACC

Kon npoBepsiemoro

IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI OCBOECHHSI OCHOBHON 00pa30BaTe/ibHON MPOrpPaMMbI CpeIHero

pe3yJbTara 001ero o0pazoBaHus
1 Uucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHSAMU: PALMOHAIBHOE M JEHCTBUTENIHOE YMCIO, OOBIKHOBEHHAs W JecsATHYHas IpoOb,
' IPOLIEHTHI
1.2 BremonuaTe apudmeTnyeckre onepanuy ¢ paliioOHATbHBIMU U JEHCTBUTEIbHBIMH YUCITAMH
13 BemonHaTe npuOnMKEHHBIE BBIYMCICHUS, WCIIONB3YS MpaBUia OKPYIJIEHUS, NeNaTh MPUKHIKY U OILCHKY
' pe3ynbTaTa BEIUACICHUN
OnepupoBaTh MOHATHSMH: CTENEHb C LIEJIBIM TOKa3aTeleM, CTaHAapTHas (opma 3amucu AeMCTBUTEIHHOTO
1.4 YuCia, KOPeHb HATYPAIBbHOU CTETICHH; UCIIOJIH30BAThH MOAXOAAIIYI0 (JOPMY 3alUCH ACHCTBUTEIBHBIX YUCEN IS
pelIeHus MPaKTUYEeCKUX 33a]a4 U IPECTaBICHUS JaHHBIX
L5 OnepupoBarh MOHATUAMM: CHHYC, KOCHMHYC W TAaHI€HC IPOM3BOJBHOTO YIJIA; MCHOJIB30BaTh 3aIlHCh
) IPOU3BOJIBHOIO yIJla yepe3 OOpaTHbIE TPUTOHOMETpUUECKHE (DYHKIUU
2 YpaBHEHHsI 1 HEPABEHCTBA
1 OnepupoBarh MOHATUSMH: TOXKIECTBO, YPABHEHWE, HEPABEHCTBO, 1IEJIO€, PAlMOHAIBHOE, MUPPALHUOHAIBHOE
ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHHE
2.2 BomonHATe npeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUI U pellaTh TPUTOHOMETPUUYECKHE YpaBHEHUS
2.3 BoimonHAaTe npeoOpa3oBaHMsl LENbIX, PAlMOHAIBHBIX U MPPALMOHAIBHBIX BBIPAXKEHUH U peIiaTb OCHOBHbBIE




THUIIBI OEJIBIX, pPAIVUOHAIBHBIX U UPpPAllUOHATIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA JIJIS PEIICHUs MaTeMaTUYeCKUX 3ajiad M 3aJa4 U3 pa3IM4HbIX obnacteit

24 HAYKH U PEATbHOM KU3HH
)5 MonenupoBaTh peanbHble CUTYyallud Ha A3bIKE aareOpbl, COCTABIIATH BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA I10
YCIIOBHIO 33]1a4H, HCCIIEIOBATh TIOCTPOCHHBIE MOJICIIN C MCIIOJIb30BAaHUEM armapara ajnreOpol

3 OyHKIMH U TpaQUKH

31 OnepupoBarh TOHATHUSMU: (GYHKIHS, CHOCOOBI 3amaHus (QyHKIUH, 00JIACTh OMpEETICHUS M MHOXKECTBO
) 3HaYeHUH PyHKIUH, TpaduK QyHKINU, B3AUMHO OOpaTHBIC (PYHKITHH

3.2 OnepupoBaTh NOHATUIAMU: YETHOCTh U HEUETHOCTH (DYHKLNHU, HYIH (PYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA

33 WcnonpzoBathk rpaduku GyHKUNN 1)1 pelIeHUs] ypaBHEHUI

34 Crpouth ¥ uuTaTh rpadvKu JUHEHHOW (DYHKIIMH, KBaJAPAaTUYHOW (YHKUIHMH, CTCTICHHOW (YHKIHUU C IEIBIM

HoKa3aTeseM

15 UcnonpizoBaTh rpaduku QyHKUMNA 178 KCCIEIOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH MPH PEIIEHUH 3ajad U3
’ JPYruxX y4eOHBIX MPEIMETOB U PEaTbHOM KHU3HH, BBIPAXKaTh (POpMysIaMu 3aBUCUMOCTH MEXKIY BEIIMYMHAMHU
4 Havana maTtemaTnyeckoro aHanmsa

4.1 OnepupoBath MOHATHIMHU: I1OCJIEI0BATEILHOCTD, apu(pMETHUECKasi U FTeOMETpUUEcKas [IPOrpeccun

40 OnepupoBaTh NOHATUAMU: OECKOHEUHO YyObIBalolass TreoMeTpUYecKas Iporpeccus, cymma OeCKOHEYHO
) yObIBaIoLIel reOMETPUUECKON MTPOrpeCcCun

4.3 3amaBaTh MOCIIEIOBATEILHOCTH PA3IMYHBIMH CIIOCOOAMU

44 Hcnonb3oBaThk CBOMCTBA IOCIIENOBATEIBHOCTEN M IPOTPECCUM JUIA PELICHUs PEAIbHBIX 3a]ad IPUKIATHOTO
) Xapakrepa
5 MHoxecTBa U JIOTUKa

5.1 OnepupoBaTh NOHATHSIMHU: MHOXECTBO, OTI€paI[Mi HaJl MHOKECTBAMU

5.2 Hcnonb30BaTh TEOPETHUKO-MHOXKECTBEHHBIA anmapaT JJisi OMMCAaHUS PEAIbHBIX IMPOLECCOB M SBJICHUH, MPHU




pEelIeHNnH 3a/1a4 U3 IPYrux y4eOHbIX MPEAMETOB

53 OrnepupoBaTh NOHATHSMU: ONIPEAEIEHUE, TEOPEMA, CIIEJICTBHE, TOKA3ATEIbCTBO
11 KJIACC
Kon . .
IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM POrpaMMbl CPEIHero
1poBepAeMoro 0011ero ooOpa3oBaHus
pe3yabTara
1 Yucna v BBIYUCTICHUS
11 OnepupoBarTh MOHATHAMU: HATypaJIbHOE, LEJI0€ YWCIO; UCIOJIB30BaTh IPU3HAKU JACIMMOCTH LEIbIX YHUCET,
Pa3JIOKEHUE YHCIIa HA IPOCTHIE MHOKHATEIN JJIsl PEIIEHUS 3a/1a4
1.2 OnepupoBaTh NOHATHUEM: CTENEHD C PAIMOHAIBHBIM MMOKa3aTeIeM
1.3 OnepupoBaTh MOHIATUSIMHU: JJOTapU(PM YUCIIA, JECITUUHBIE U HATYpaJIbHbIE Jorapu(mbl
2 YpaBHEHUS U HEPABEHCTBA
21 [IpumeHaTh CcBOMCTBAa CTEHEHH JUIsl MPEoOpa30BaHMS BBIPAXKECHHM, ONEPUPOBATH MOHATHSAMH: IOKa3aTeIbHOE
' YPAaBHEHHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BoemonHsaTe  mpeoOpa3oBaHMsS — BBIPRXKEHUH,  COAEpXKAIMX  JIOTapu(dMBI,  ONEPUPOBATh  MOHATUSMU:
2.2 Jorapu(mMuuecKoe ypaBHEHHE U HEPABEHCTBO; pEIIaTb OCHOBHBIE THUIIbI JIOTapU(PMHUUECKUX YypaBHEHUH Hu
HEPaBEHCTB
2.3 Haxonuts pemenus npoCcTeHInX TPUrOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh NOHATUAMM: CUCTEMA JIMHEHHBIX YpAaBHEHUH M €€ pelIeHHEe; UCII0JIb30BaTh CUCTEMY JIMHEHHBIX
’ YPAaBHEHUH Il pELIEHUS IPAaKTUYECKUX 3a1a4
2.5 Haxonuts pemieHus npoCTeHInX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPAaBHEHHUM U HEPABEHCTB
26 MonennpoBaTh peanbHbIE CUTyallUd Ha SI3bIKE alreOphl, COCTABIATh BBIPAKEHUS, YpaBHEHMsI, HEPaBEHCTBA U

CHUCTCMBI 110 YCJIOBUIO 3a/1a4u, UCCIICAOBATH MOCTPOCHHBIC MOJICJIN C UCITIOJIb30BAHUCM allliapaTa aJII‘CGPBI




3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATHSAMH: TepUoAHYecKas (YHKLIHSA, TPOMEKYTKM MOHOTOHHOCTH (YHKUWH, TOYKHU
3.1 sKcTpeMyMa (DyHKIMH, HanOoJIbIllee M HaMMEHbIIIee 3HaYeHUs] QYHKIIMU Ha MPOMEXKYTKE; UCIIOIb30BaTh UX JJIs
ucclieIoBaHus (PYHKIIMH, 3aJaHHOM rpaduKkom
39 OnepupoBarh MOHATUSAMHU: TpadUKM MOKA3ATEIBHOH, JOTapu(PMUIECKOH W TPUTOHOMETPUYECKHX (YHKIIUH;
’ n300pakaTh UX Ha KOOPIAMHATHOW IJIOCKOCTH U MCIIOJIb30BATh JJIsl PEILICHUS] ypaBHEHUI U HEPaBEHCTB
33 N300pakaTh Ha KOOPAUHATHOM MIJIOCKOCTH TpapUKH JTUHEHHBIX YpaBHEHHH M HCIIONB30BaTh MX JUIS PEIICHUS
' CUCTEMBI JINHEWHBIX YPaBHEHUN
34 Hcnonb3oBath rpaduknd (QyHKIMA A7 HCCIENOBAaHUS IPOLECCOB U 3aBHCUMOCTEH U3 JPYIHX Y4eOHBIX
’ JIUCLUIUINH
4 Hauvana maTemaTnueckoro aHanusa
41 OnepupoBath MOHATUSMU: HENPEPbIBHAS (YHKIUS, MPOU3BOAHAS (YHKIMH; UCIIOIb30BATh T€OMETPUUECKUN U
(bu3n4YecKuii CMBICI IPOU3BOIHON IS pEIIeHUs 3a1a4
40 HaxonuTh Mpou3BOIHBIE 3JIEMEHTAPHBIX (PYHKUUH, BEIUUCIATH MPOU3BOAHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO
byHKINN
43 Hcnonb30BaTh NMPOU3BOAHYIO Ul HCCIEI0BaHMS (YHKIMHM Ha MOHOTOHHOCTH M ASKCTPEMYMBI, NPUMEHATH
’ pe3yiIbTaThl UCCIEA0BAHUS K IIOCTPOECHUIO IPa(pUKOB
44 Hcnonb30BaTh MPOU3BOIHYIO U1l HAXOXKJCHHUS HAWIY4YIIEro PElIeHUs B MPUKIAIHBIX, B TOM YHUCJIE COLUAIBHO-
' HYKOHOMHMYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Hasi M HMHTErpaji; MOHMMATh I'€OMETPUUYECKHM M (PU3MUYECKHH CMBICIT
' WHTETpaa
4.6 Haxonuth nepBooOpasHbie deMeHTapHBIX (YHKITUH, BEIYUCIATh HHTETpa 1o ¢hopmysine Hetorona — JleiiOnuia
47 Pemate npukiaaHele 3aja4n, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOTI0 U (PU3UUECKOI0 XapaKkTepa, Cpe/ICTBaMU

MaTEMaTUYCCKOIo aHajin3a




HNPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUA

10 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JpOOHM, TPOLEHTHI, OECKOHEYHbIE NEepUOJUYEcKue Apoou.
1.1 ApudmeTrueckue onepamyy ¢ pallioOHaTbHBIMU YHCIAMH, TIPe0Opa30BaHuUs YUCIOBBIX BhIpakeHUH. [Ipumenenue apobeit u
IIPOLICHTOB JUJISl PEILIECHMS IPUKIAIHBIX 3a1a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUHI U peajbHOM KU3HU
12 JleiictButenpHble ymcna. PanuoHanbHble W UppalMOHalIbHBIE YHcla. ApudmeTrnyeckue omepanuu ¢ JeHCTBUTEIbLHBIMU
' yrcnaMu. [IpubnrxEHHble BEIUMCICHMS], TPaBUIa OKPYIJICHUS, IPUKHJIKA U OIIEHKA pe3yJibTaTa BRIYUCICHUN
13 Crenenp ¢ uenbiM mnokasareneMm. CranmapTHas ¢opMa 3amucHu JIEeHCTBUTENBHOTO 4ucia. Mcmosib3oBaHue MHOIXOISIICH
’ (hOpMBI 3aITUCH JEHCTBUTENBHBIX YHCEN IS PEIICHUS MPAKTHYECKUX 3a7a4 M MPECTABICHUS JAHHBIX
1.4 ApubmMeTnuecKii KOpeHb HaTYpaIbHOU cTeneHu. [[eficTBrs ¢ apuMeTHIeCKUMU KOPHIMHU HATYypaJbHON CTETICHU
1.5 CHHYyC, KOCMHYC M TAHT'€HC YUCJIOBOI0 ApryMeHTa. APKCHUHYC, apKKOCHUHYC, APKTAaHI'€HC YHUCIOBOr0 apryMEHTa
2 VYpaBHEeHUs 1 HEPaBEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIE MPEOOPa30BAHUS
2.2 [IpeoOpaszoBaHue TPUTOHOMETPUUECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETpHUECKHUE (DOPMYIIBI
23 YpaBHeHHe, KOpeHb ypaBHEeHMs. HepaBeHCTBO, penieHue HepaBeHCTBAa. MeTo ] UHTEPBAJIOB
2.4 Pemenue nensix u [poOHO-pAIMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppanuOHAIBHBIX YPABHEHUI U HEPABEHCTB
2.6 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI




57 [Ipumenenue ypaBHEHMI M HEPABEHCTB K PEIICHHUI0O MAaTEMAaTHYECKHMX 3a/ad W 3a7ad W3 Pa3IMYHBIX 00JacTel HayKu U
’ peabHOM KU3HH
3 OyHKIMU U TpaduKH
3.1 OyHKkuus, crnocodsl 3ananus pyHkuuu. I'paduk ynkunu. Bzaumuo oGpatHble pyHKIMU
39 O6nacTe ompeneneHuss U MHOXecTBO 3HadeHW (yHkmmu. Hymn ¢yakiuu. [IpomexyTku 3HAKONMOCTOSHCTBA. UETHBIE U
' HeyETHBIE (PYHKIIMU
33 Crenennast QyHKIHS C HaTypaJbHBIM W IIEJBIM TOKaszaTeneMm. E€ cmoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-OU
’ CTENEHH
34 TpuronomeTpuueckasi OKpYKHOCTb, OIIPEACICHIE TPUTOHOMETPUIECKUX (PYHKITUN YUCIOBOTO apryMeHTa
4 Hauama MmaTemaTuueckoro aHaimsa
4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS IOCIEI0BATEIbHOCTEH. MOHOTOHHBIE ITOCJIEA0BATEILHOCTH
ApubdmMernueckass U TeoMeTpuUeckas mnporpeccur. beckoHeyHO yObIBaromias reoMerpudeckas mnporpeccus. Cymma
4.2 OecKOHEYHO YOBIBaIOIEH reomMeTpuueckon nmporpeccun. dopmysa CI0KHBIX MPOIEHTOB. Vcmonmbp30BaHNE POTPECCUU TSt
pelIeHus: pealIbHbIX 3a]1a4 MPUKIIAIHOTO XapaKTepa
5 MHosKecTBa U JIOTHKa
51 MHoecTBO, omnepanuu Haj MHOKecTBaMu. Jlnarpammbl Oiinepa — Benna. Ilpumenenue TeopeTHKO-MHOXKECTBEHHOIO
' ammapara JJisi OMUCAHUs PeabHBIX MPOLIECCOB U SIBJICHUM, TP PEIICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX TPEIMETOB
52 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIHLCTBO
11 KJIACC
Kona IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 Yucna v BEIYUCICHUS
1.1 Harypanbphble u nenbie ynucina. [Ipu3Haku A1eIMMOCTH LEbIX YUCEI




1.2 Crenens ¢ palMOHaIbHBIM MOKa3areneM. CBOWCTBA CTENEHU

1.3 Jlorapudm uucna. JlecaTnynble U HaTypajIbHbIE JOrapudMbl
2 YpaBHEHMsI U HEPABEHCTBA

2.1 [IpeoOpa3oBaHue BBIPAKEHUH, COAEPIKALIMX JTOTapU(MBI

2.2 IIpeoOpa3oBaHue BbIpAKEHUH, COAECPIKALIUX CTENEHH C PAllMOHAIIBHBIM IIOKa3aTeleM

23 IIpumepsl TPUrOHOMETPUUECKUX HEPABEHCTB

24 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHHsI U1 HEPABEHCTBA

2.6 CucreMbl TMHENHBIX YpaBHEHUN. Perienne NpuKIaHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI TMHEMHBIX YpaBHEHUN

2.7 CucreMbl ¥ COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB

)8 [IpumeHeHue ypaBHEHUH, CUCTEM M HEPaBEHCTB K PEUICHUIO MaTeMaTUYECKUX 3a/ad U 3aJlay U3 paziIu4HbIX oOjacTei
' HAYKU U PEATBHON KU3HU
3 OyHKIMH U TpaduKe

31 Oynkus. [lepuonnueckne Gynkimu. [IpomMexyTkn MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl 1 MHHUMYMBI ()yHKIIHH.
' HauOonpiiee 1 HaumeHblee 3HaYeHHE (DYHKIUU HAa IPOMEKYTKE

3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U Tpa(UKH

33 [loxazarenbHas u gorapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKu

34 Hcnonp3zoBanue rpadukoB GyHKIUHN 1715 peLIeHUs] YpaBHEHUN U JIMHEWHBIX CUCTEM

35 Hcnonb3oBanue rpadukoB (yHKIMHA U1 HCCIIEAOBAaHMUS IMPOLECCOB M 3aBUCHMOCTEH, KOTOpbIE BO3HHUKAIOT IPHU
' pELIeHNH 3a]1a4 U3 IPYTUX yYEOHBIX MIPEIMETOB U pealbHOM KU3HU
4 Hauvana maTemMaTH4ecKkoro aHaansa

4.1 HenpepsiBabie hyHKIME. MeTO MHTEPBAIOB JIs1 PEIICHUS HEPABEHCTB

4.2 [IpousBoanas pynkuuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOTHOM

4.3 [IpousBoaHble 31eMeHTapHBIX (QyHKIMA. DOpMyIbl HaXOXKIAEHUS MPOU3BOAHOM CYMMBI, NMPOU3BEIEHUS U YaCTHOTO




byHKIUH

[IpumeHeHre MPOU3BOIHON K MCCIIEOBAHNIO PYHKIIUKA HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxkieHrne HaubobIero u

44 HaMMEHBIIETO 3HaYCHHsT (YHKIIMU Ha OTPE3Ke

45 [lpuMeHeHHe TPOW3BOTHON JJISi HAXOXKICHUS HAWIYYIIETO0 PEIICHWS B NPUKIAJHBIX 3a/Ja4ax, Ui OTpeIeICHUs
' CKOPOCTH TIpOLIECcCa, 3aJaHHOTO (POpMYIIOii WK TpaduKOM

4.6 [lepBooOpasnas. Tabmuia mepBooOpa3HBIX

4.7 WuTerpan, ero reomerpuyeckuii 1 pusndeckuii cMpici. Beraucnenue unterpana o gpopmyne Hetotona — Jleitbuuia




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOM NPOI'PAMMBI CPEJJHET'O OBILIEI'O OBPA30OBAHUSI

Kon nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeJIMETHBIM Pe3yJibTATAM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM
NPoOrpaMMbl CpeIHero oo0mero oopa3oBaHus

Brnanenne MeTtomamMu 10Ka3aTeNbCTB, alrOPUTMAMM pEIICHUS 3aj1ad; yMmeHue (opMyaupoBaTtbh Hu
ONEpPUPOBATh IOHATUSAMHU: OIpENEJICHUEe, AaKCUOMa, TeopeMa, CIEJACTBHE, CBOMCTBO, TpHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE (DOPMYTUPOBKU; MPUMEHATh HX; YMEHHE (OpPMYIMpPOBaTH OOpaTHOE H
MPOTHBOIOJIOXKHOE YTBEPXKACHUE, TNPUBOIUTH MPUMEPhl W KOHTPIPUMEPHI, HCIOIB30BATh METOJ]
MaTeMaTU4eCKOH MHIYKLUH; MPOBOAMTH JOKA3aTeIbHbIE PACCYKACHUS MpPU PELICHUM 3a]ad, OLEHUBATDH
JIOTMYECKYIO MTPABUIBHOCTh PACCYX/ICHUH; yMEHHE ONEepUPOBATh MOHATHAMU: MHOKECTBO, ITOAMHOXKECTBO,
OTepalry HaJl MHOXKECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Jisi ONUCaHus
peasbHBIX MPOIIECCOB U SIBICHUHM W MPH PELICHUHU 3a/a4, B TOM YHCJIE U3 IPYruX y4eOHBIX MPEIMETOB;
yYMEHHUE ONEepUpoBaTh MOHATUSAMHU: Tpad, CBA3HBIN rpad, aAepeBo, HMKI, rpad Ha IUIOCKOCTH; YMEHHE
3aJaBaTh U OMUCHIBATH rpadbl pa3IMYHBIMU CIIOCOOAMH; MCIIOJIB30BaTh rpadbl IPH PEIICHUH 33134

YMeHue onepupoBaTh MOHATHSIMH: HAaTypaJbHOE YMCIIO, 1I€JI0€ YMCIO, CTENEeHb C IIeNIbIM IOoKa3aTelleM,
KOpEeHb HATYpaJbHOM CTENEeHH, CTENEHb C PalMOHAIBHBIM IOKa3aTeJIeM, CTENEHb C JIEHCTBUTEIbHBIM
roKasaresem, JiorapudM 4ucia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YKCJIA, OCTATOK M0 MOJIYJIIO,
palMoOHAIbHOE YHCJIO, HPPAMOHATIbHOE YHCJIO, MHOXXECTBA HATYpaJbHBIX, LEJBIX, PallOHAIbHbIX,
NEHCTBUTENBHBIX YUCEN; YMEHUE HCIOIb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOIIM JAeTUTEeNb U
HauMeHbIIee oOllee KpaTHoe, anropuT™ EBkiuga mpu pemieHud 3a7ad; 3HAKOMCTBO C PazUYHBIMU
MO3UIIMOHHBIMH CHUCTEMAaMH CUHWCJICHHS; YMEHHUE BBIMIOJHATH BBIYMCICHUE 3HAYCHHH M MpeoOpazoBaHUs
BBIPQKEHUI CO CTENEHIMH U JIoraprudmamu, npeoOpa3zoBaHusl IpoOHO-PAIIMOHATILHBIX BRIPAXKEHUN; YMEHHE
ONEepUPOBATh TOHSATUSIMU: TOCJIEIOBATEIbHOCTh, apU(MeTHYecKas MpOrpeccusi, TreoMeTpudecKas
mporpeccusi,  OeCKOHEYHO  yObIBaromias  TeoOMEeTpUYecKas  MpOrpeccHs;  yMEHHE  3aJaBaTh




MOCTIEIOBATEIILHOCTH, B TOM YHCJIE C MTOMOIIBIO PEKYPPEHTHBIX (POPMYIT; yMEHUE OTIEPUPOBATH TOHSATHSIMH:
KOMIUIEKCHOE YHCJIO, COIPSIKEHHBIE KOMIUIEKCHBIE YHUCIIA, MOIYJb M apryMEHT KOMIUIEKCHOTO YHCIIA,
(dbopMa 3amucu KOMIUIEKCHBIX 4HCeNl (TeoMeTpuueckasi, TPUrOHOMETpHUecKas U anredpandeckas); yMETb
MPOU3BOAUTL  apudmMeThyeckue JAEeHCTBUS €  KOMIUIEKCHBIMM  YHCJIaM{; [PUBOJUTH  MPUMEpPHI
HCIIOJIB30BAaHNs KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATUSAMM: Martpuua 2x2 u 3X3, omnpeaeinTensb

MaTpPHUIIbI, FEOMETPUUECKHUI CMBICI ONPEACTUTEINS

Vmenue OIIEpHUPOBATE IOHATUAMU: PANHUOHAJIBHBIC, HPPAIUOHAJIIBHBIC, IIOKA3aTCJIBHBIC, CTCIICHHBIC,
J'IOl"apI/I(bMI/I‘IeCKI/IC, TPUTOHOMCECTPHUYCCKUC YPABHCHHUA U HCPABCHCTBA, UX CUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU: TOXACCTBO, TOXKIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC, HCPABCHCTBO, CUCTCMA ypaBHeHI/Iﬁ
n HCPABCHCTB, PAaBHOCHUIIBHOCTb ypaBHeHHﬁ, HCPABCHCTB W CHUCTCM; YMCHHUC PpCIIATb YPAaBHCHUA,
HCPABCHCTBA U CUCTCMBI C ITIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTb YpaBHCHUSA, HCPABCHCTBA U CUCTCMBI C
napaMeTpoMm; MPHUMCHATL YPABHCHUS, HCPABCHCTBA, UX CHUCTCMBbI JIA PCIICHUSA MATCMATHYCCKUX 3a1a4 U
3aZla4q U3 pa3INIHbIX obnacrei HAYKHU U peaHLHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATUAMH: (QYHKOUS, UYETHOCTh (DYHKIUH, MEPUOAUYHOCTh (PYHKIUH,
OTPaHUYEHHOCTh (DYHKIWH, MOHOTOHHOCTH (DYHKILIHMH, SKCTPEMYM (DYHKIMH, HauOoblliee ¥ HaUMEHbIIee
3HaYeHUs1 (YHKUUU HAa MPOMEXYTKE, HempepbiBHAsS (DYHKIMSA, aCUMITOTHI rpaduka (yHKUIUHU, TEepBas U
BTOpasi MpOM3BOJHAS (YHKINH, TE€OMETPUUECKUN U (U3NUECKUN CMBICT TPOU3BOJHON, NEpBOOOpa3Has,
OTIpeNIeNIEHHBIA HMHTETpall; yMEHHE HAXOAHWTh AaCHMITOTHI Tpaduka (QYHKIUH; YMEHHE BBIYUCISATH
MPOU3BOJIHBIE CYMMBI, IPOW3BEICHHS, YacCTHOTO M KOMIO3MIMU (YHKIHMHA, HAXOAWUTh YypaBHEHUE
KacaTelbHOW K Tpaduky (QYyHKIHHM; YMEHHE HAXOJIUTh MPOHM3BOJIHBIC AIIEMEHTAPHBIX (DYHKIMIA; yMEHHE
WCTIOJB30BaTh TPOM3BOJAHYIO JJISi HCCIeNOBaHMs (YHKIWH, HAXOAWTh HAWOONBIINE W HAUMEHBIIHNE
3HaYeHHs (QYHKIHA;, CTPOUTh Tpa)MKW MHOTOWICHOB C HCIIOJIB30BAaHHMEM armapaTa MaTeMaTHYECKOTO
aHaJM3a; MPUMEHATH MPOU3BOAHYIO /ISl HAXOXKIEHUS HAWIYYIIETO PEIICHHUs B MPUKIATHBIX, B TOM YHCIIE
COLMAIEHO-)KOHOMHYECKUX M (PU3MUECKUX 3aJadax; HAXOAWUTh IUIOUIAId M OOBEMBI (PUTYp ¢ TIOMOIIBIO
WHTETpaja; MPUBOAWTH MPUMEPHI MAaTEMATHYECKOTO MOACITUPOBAHMS C TIOMOLIBIO U GEpeHIINATEHBIX

YpaBHEHUH




YMeHne omepupoBaTh MOHATHUSAMH: Tpaguk QyHKIUH, oOpaTHas (QYHKIHS, KOMIO3HIHSA (DYHKIIHIA,
TMHEWHHas QYHKOUS, KBaapaTWyHas (QYHKIWs, pamnuoHalbHass (QYHKIUS, CTeNeHHas (QyHKIH,
TpUrOHOMETpUUYecKHe (yHKUIUU, OOpaTHble TPUTOHOMETpUYECKHE (YHKIMH, T[OKa3aTelbHas U
jgorapupmuueckas (QyHKLIMH; yMEHHME CTPOUTh TrpapuKd HU3YYEHHbIX (YHKUIUH, BBIIOJHATH
npeobpazoBanus rpadukoB GyHKIIUN, UCIIOIH30BATh TPaQUKU ISl H3yUYCHUS TMPOIIECCOB M 3aBUCHUMOCTEH,
MIPU PEIIEHUU 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U 3a/lay U3 peasibHOM *KHU3HU; BBIpaXKaTh (popmyraamMu
3aBUCHUMOCTHU MEX/y BEIMYMHAMM; HCIIOIb30BaTh CBOMCTBA U IpadUKU QYHKUMN JUIsl pelIeHHs] ypaBHEHUH,
HEpaBEHCTB U 3aJa4 C IapamMeTpamM; M300pa)kaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA PELICHUH
yYpaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemaTb TEKCTOBBIE 3aJauyd pa3HbIX THUIIOB (B TOM YHCJIE HA MPOLEHTHI, JOJM M YacTH, Ha
JBIKEHUE, padoTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJOTH, 33Ja4d U3 OOJACTH YNPaBJICHUS JUYHBIMH U
ceMeMHbIMU (PUHAHCAMM); COCTABIIATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBUIO
3aJaun, MCCIel0BaTh IOJIyYEHHOE pELIeHHEe M OICHHWBATh MPaBIONOJO00HOCTh pPE3Yy/IbTAaTOB; YMEHHE
MOJICIUPOBaTh pealbHble CHUTyallUd Ha S3bIKE€ MaTEMaTHUKH; COCTaBIATh BBIPDAKEHHS, YpaBHEHMS,
HEPaBEHCTBA M UX CHCTEMBI IO YCIOBHIO 3a/1a4M, UCCIIE0BATh MOCTPOECHHBIE MOJIENIN C UCIOJIb30BaHUEM
anrnapara anreOpbl, HHTEpIPETUPOBATh NOJYYESHHBIH pe3ynbTaT

YMeHne omepupoBaTh MOHATUSAMHU: CpelnHee apupMeTHYecKoe, MeauaHa, HauOoiblliee M HauMEHbIIee
3HAa4eHUs, pa3Max, JUCIEpPCHs, CTaHAAPTHOE OTKIIOHEHUE 4YHUCIOBOIO Ha0Opa; yMEHHE U3BJIEKaTh,
WHTEPIPETHPOBAaTh MHGPOpPMAIMIO, TPEACTABICHHYI0O B TaONMIax, Ha JuarpamMmax, TIpadmukax,
OTPaXKAIOIIYI0 CBOWMCTBA pEAJbHBIX MPOIECCOB M SIBICHUH; MPEICTABIATh MHPOPMALHUIO C TOMOIIBIO
TaOJUI] ¥ JHUarpamMM; MCCIeI0OBaTh CTATHCTUYECKUE JTaHHbBIE, B TOM YHCJIE C MPUMEHEHUEM TpaduyecKux
METOJIOB M 3JIEKTPOHHBIX CPEJACTB; IpaMUYeCKH MCCIEA0BATH COBMECTHbBIE HAONIOEHUS C TOMOIIBIO
JIMarpaMM pacCeMBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMH: CIy4YailHBIA OMBIT U CIy4yallHOE COOBITHE, BEPOSITHOCTH CIY4aliHOTO
COOBITHSI; YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIOJIb30BAaHUEM TpapUuecKuX METOJO0B; MHPUMEHSTH
(hOopMyIbI CIOXKEHHUS U YMHOXEHHSI BEPOSITHOCTEH, opMyny MOTHOU BeposiTHOCTH, hopmyny beprymm,




KOMOMHATOpHBIE (aKThl M (POPMYIIBI, OIICHUBATH BEPOSTHOCTH PEAbHBIX COOBITHI; yMEHUE ONepUPOBAThH
MOHATHUSIMU: CllydaiiHasi BEIMYMHA, PACIPEEICHUE BEPOSITHOCTEN, MAaTEMAaTHYECKOE OKUAAHHE, TUCTIEPCUS
U CTaHAAPTHOE OTKJIOHEHHE CIy4YaiiHON BETUYMHBI, (YHKIIMH paclpereseHus U INIOTHOCTH PaBHOMEPHOTIO,
MOKA3aTeJIbHOT0 M HOPMAJbHOTO pAacCHpelesieHH; YMEHHE HCIOJIb30BaTh CBOMCTBA HM3YyYEHHBIX
pacnpeneneHuid JUid pelleHus 3a]ad; 3HAKOMCTBO C TMOHATHUAMU: 3aKOH OOJBLIMX YHCEN, METOJbI
BBIOOPOYHBIX HCCIIEIOBAaHUM; yMEHHME NPHUBOJUTH NPHUMEpHl MPOSBICHUS 3aKOHA OOJBIIMX 4YHCENl B
MPUPOJHBIX M OOLIECTBEHHBIX SIBJICHUSIX; YMEHHE OINEpUPOBATH MOHSATUSMU: COUYETAHUE, MEPECTaHOBKA,
YHCJIO COYETaHUM, YUCIIO NepecTaHOBOK; OMHOM HbIOTOHA; yMeHHEe MPUMEHSITh KOMOWHATOpPHBIE (DAaKTHI U
paccyXIeHus IS pellleHus 3ajad; OLIEHUMBAaTh BEPOSATHOCTH peajbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH NOJYUECHHBIN PE3YIILTAT

YMeHue onepupoBaTh MOHATUSAMH: TOYKA, MpsiMasi, MIOCKOCTb, MPOCTPAHCTBO, OTPE30K, Jy4Y, BEIMUMHA
yIia, IIOCKUHA yroJ, ABYTPaHHbIM yroi, TpEXIpaHHbIM yroj, CKpeIMBaIOIIUECcs MpsMble, MapauIeIbHOCTD
U TEPHEHIUKYIIPHOCTh NPSAMBIX M IJIOCKOCTEH, YroJll MEXIy HpSMBIMH, Yroid MEXAy MpsSMOH H
IUIOCKOCTBIO, YrOJ MEXAY IUIOCKOCTSIMM, PACCTOSHHE OT TOYKH JI0 IUIOCKOCTH, PAacCTOSTHHUE MEXIy
NPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSMH; YMEHHE MCIOJb30BaTh MpPU PEIICHUM 3alad HM3ydeHHbIE
(bakTel ¥ TEOpeMbl IIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY’KAIOIIEr0 MHpa; CTPOUTH
MaTEMaTUYECKHE MOJENIN C IOMOIIBI0 FEOMETPUUECKUX NOHATUN U BEJIIMYMH, pEUIaTh CBSI3aHHBIE C HUMHU
MIPAKTUYECKHE 3a]aun
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YMeHue omnepupoBaTh MOHSATHAMH: IUIOMIAAL (GUTYpBl, 00BEM (UTYpBI, MHOTOTPAHHUK, MPABUIIbHBINA
MHOTOTPaHHHUK, CEYeHHWE MHOTOIpaHHHMKa, KyO, mapajieNnenunen, MNpu3Ma, NOupamuia, ¢urypa u
MOBEPXHOCTh BpalleHHs, LWIMHAP, KOHYC, mIap, cdepa, miomans cdepsl, IUIOMAAs ITOBEPXHOCTH
MUPaMHJIbI, TPU3MBI, KOHYyCa, LHMIUHApPA, 00BbEM KyOa, MPSIMOYTOJIbHOTO Mapaljiesienumea, TUpaMubl,
MIPU3MBI, IWINHIpPA, KOHYyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHHs KOHYCAa U NUIMHAPA, NapaljIeIbHbIC
OCH WJIM OCHOBaHHIO, CEYEHHE I1apa, MI0CKOCTh, Kacaroascs chepsl, HWIMHIPA, KOHYCa; YMEHUE CTPOUTh
CEYEeHHE MHOTOI'paHHUKa, N300pakaTh MHOTOTPAHHUKH, (PUTYpbl U IOBEPXHOCTU BpPALICHUSI, X CEUEHHUSI, B

TOM YHCJIE C MOMOUIbIO AIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSATh CBOWCTBA I€OMETPHUYECKUX (uryp,




CaMOCTOSITEIEHO (hOPMYIIMPOBATH ONPENEICHUS M3y9aeMbIX (DUTYp, BBIIBUTATh THUIIOTE3bI O CBOMCTBAX U
MpHU3HAKaX TEOMETPUYECKHX (Quryp, OOOCHOBBIBATH WM ONPOBEpPrarh MX; YMEHHE MPOBOIUTH
Kkinaccupukanuio (Guryp Mo pazIuYHBIM [PU3HAKaM, BBINOJIHATH HEOOXOIMMBIE JOMOJHUTEIbHBIE

MTOCTPOCHUS
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YMeHHe onepupoBaTh MOHSATHSIMHU: JBMKEHHE B MPOCTPAHCTBE, MapaJUICIbHBIN MEPEHOC, CHMMETPHUS Ha
IJIOCKOCTH M B TIPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHWe TMOA0OUS, MOJAO0HBIE (HUTYpBI; yMEHHE
pacro3HaBaTh paBHbIE M TOJO0HBIE (GHUTYpPHl, B TOM 4YHCIE B TPHUPOJE, HCKYCCTBE, apXHUTEKTYpE;
WCIIOJIh30BaTh T€OMETPUUYCCKUE OTHOILICHHS MPH PEIICHHM 3alad; HaXOIUTh T'€OMETPHUYCCKUE BEITUUMHBI
(nwHA, yroj, miomanb, 00BEM) MPH pENICHUH 3ahad U3 JIPYruX Y4eOHBIX TPEJAMETOB U U3 peallbHON
KHM3HH, yYMEHHE BBIYMCISATH T'C€OMETPUYECKHE BEIWYMHBI (JUIMHA, Yroj, IUIOmAaAb, OO0BEM, IUIOIMIAIhL
MOBEPXHOCTH), HCIONB3Yysl HW3ydeHHbIC (OPMYJIBI W METOJbl, B TOM 4YHCJE: IUIOMAIh ITOBEPXHOCTH
MUpaMHUIBI, IPU3MBI, KOHYCa, IWITHHIPA, TUIOIaas chepbl; 00bEM KyOa, IPsSMOYToIbHOIO Mapaljieienuresa,
MIUPaMHUIBI, TPU3MBI, IIJIMHAPA, KOHYCA, [Iapa; YMEHHE HAXOAUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (HUTYD

12

YMeHue onepupoBaTh IMOHATUSAMU: IPSIMOYIOJIBHAsE CUCTEMa KOOPAMHAT, BEKTOp, KOOPIHMHATHI TOYKH,
KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha YHCIIO, PA3JIOAKEHUE BEKTOPA 0 Oa3ucy,
CKaJsIPHOE IIPOU3BEICHUE, BEKTOPHOE IPOU3BEIEHUE, Yrol MEXNY BEKTOPAMH; YMEHHE HCIIOIb30BaTh
BEKTOPHBIH M KOOPAMHATHBIA METON Il PEUICHHS T'€OMETPHYECKMX 3aJad M 3a/1ad JPYrux ydeOHBIX
IIPEAMETOB
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YMenue BbIOMpaTh MOAXOMALIMN METON UIsl PELIeHUs 3a/lay; MOHMMaHHWE 3HAYMMOCTH MaTEeMaTHKU B
W3Y4YEHUU MPHUPOJIHBIX U OOIIECTBEHHBIX IPOLIECCOB U SBJICHMI; YMEHHME pPACIO3HABATh IPOSBICHUE
3aKOHOB MaTEMaTUKHU B UCKYCCTBE, YMEHHUE MPUBOIUTH MPUMEPHI MaTEMaTHUYECKUX OTKPBITUI POCCUNMCKON
U MUPOBOM MaTEMAaTHYECKONU HAYKH




HEPEYEHD 3JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Yucna v BIYUCICHUS
1.1 Harypanbubie u nenbie yncna. [Ipu3Haku A€ TMMOCTH LEJIBIX YHCEN
1.2 Parnmonanbhele unciaa. OOBIKHOBEHHBIE U JECATUYHBIE TPOOH, IPOLIEHTHI, OECKOHEUHbIE TEPHOANYECKUE Apodu
1.3 ApudmeTruecknii KOPeHb HATypaTbHOU cTeneHH. JleficTBHsI ¢ apuMETHUSCKUMH KOPHSIMH HATypaJIbHON CTETICHU
1.4 Crenens ¢ nenbM nokasareseM. CTeneHb ¢ palloOHaIbHBIM IT0Ka3aTeneM. CBOMCTBA CTENIEHU
1.5 CHHYyC, KOCHHYC M TAHT'€HC YHCJIOBOr0 apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uyucna. /lecaTHYHbIC U HATYpAJIbHBIC JOTAPHUPMBI

JeiicTButensHble yncia. Apudmernyeckue omepanuu ¢ JACUCTBUTEIbHBIMU unuciIaMu. [IpuOmmkéHHbIe BBIYHCICHUS,

L7 MpaBujIa OKPYTJICHUs], IPUKHUIKA U OLICHKA Pe3yJbTaTa BHIYMCICHHUM
1.8 [TpeoGpa3oBanue BoIpaKeHUN
1.9 KommuiekcHble uncna

2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 Llenbie u IpOOHO-palIMOHANIBHBIE YPaBHEHUS
2.2 HppaunoHaiibHble YpaBHEHUS
2.3 TpuroHomeTpruueckue ypaBHEHHUs
2.4 [Toka3zaTenbHble U JOTapUPMUUECKHE YPABHEHUS
2.5 Lesnbie u 1poOHO-paIiOHAIbHBIC HEPABEHCTBA
2.6 HppannoHaiibHbIe HEPAaBEHCTBA

2.7 [Toka3zaTenbHble U JOorapuPMUUECKHe HEPaBEHCTBA




2.8 TpuroHomerpruueckue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTeMbl IMHEWHBIX YpaBHEHUN. OnpenennTens MaTpHULbI
3 OyHKIMU U TpaduKu
31 OyHK1MA, crnocodsl 3amanus ¢GyHkiuu. ['padux (yaxkumn. B3zanmao oOpatnple ¢yHKkmmmu. YETHBIE W HEUYETHBIC
] dbynaknuu. [lepuonnueckue GyHKIUN
Ob6nactb ompeneneHuss W MHOXeCTBO 3HadeHMH (yHkuu. Hymu ¢ynxmun. IIpoMexyTKkn 3HAKOMOCTOSIHCTBA.
3.2 [IpomexxyTK MOHOTOHHOCTH (PYHKUIMH. MakCUMyMbl U MUHUMYMbI QyHKIUU. Hanbonpliee 1 HauMeHblee 3HaYCHHUE
(YHKIMU Ha IPOMEKYTKE
Crenennast ¢GyHKIMS C HATypaJdbHBIM U 1I€NbIM moka3areneM. E€ cBoiictBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-ou
33 CTETICHU
34 Tpuronomerpuueckue GyHKIMU, UX CBONCTBA U TpapuKu
3.5 [Toka3zatenbHas u gorapudmuyueckas GyHKIUU, UX CBOWCTBA U TpaduKu
3.6 Touku pazpsiBa. AcuMmntoTsl rpadukoB ¢GyHkiuii. CBoiicTBa pyHKINN, HETPEPHIBHBIX HA OTPE3KE
3.7 TlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS MOCIIEN0BATEIbHOCTEN
3.8 ApudmeTtnueckas U reoMerpuueckas rnporpeccuu. Gopmyna ciI0KHBIX MPOLIEHTOB
4 Havana maremaTnueckoro aHannsa
4.1 [pousBonnas ¢pynkuuu. [Ipon3BoaHbIE 3IeMEHTAPHBIX (QYHKIIMN
49 [IpuMeHeHne MPOU3BOIHON K UCCIIEI0BAHUIO (PYHKIUI HA MOHOTOHHOCTh M 9KCTpeMyMbl. Haxoxienue HanboIbIero 1
' HAMMEHBIIEr0 3HAaYeHUs! PYHKIIMH HA OTPE3Ke
4.3 [TepBooOpaznas. Materpan

MHuokecTBa 1 J1oruKa




5.1

MHoXecTBO, ornepalvi HaJ MHOXecTBaMu. [{luarpamMmmsl Diiiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 Komb6unaropuxka
7 I'eomeTpus
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