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HOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYE€CKOTO aHaIN3a» SBIISAECTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIIeYuBaEeT MHCTPYMEHTAIBHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C [JpYrod CTOpPOHHI,
bopMHpYET JIOrMUYecKoe U a0CTPaKTHOE MBIIIJICHUE O0YyYaIOIINXCS Ha YPOBHE,
HEOOXOUMOM [IIi OCBOCHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax JaHHOro y4eOHOro Kypca
oOydJaromiecs: OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAYyKH,
KoTOpas (popMyIHUpYyeT CBOU JOCTHKEHUSI B MAaTeMaTHUYECKOUN (opMme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEMaTHYECKOTO aHaIn3a 3aKJIabIBACT
OCHOBY JUI YCHEIIHOTO OBJAJCHHS 3aKOHAMU (U3UKHU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMN pa3BUTHS HKOHOMHUKHA U OOIIECTBEHHOM
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(GPOBBIX U
KOMIIBIOTEPHBIX TE€XHOJIOTHSAX, YBEPEHHO HCIIOJIb30BATh UX VIS JaJbHEHIIErO
oOpa3oBaHMsi U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIUSIMU  aireopbl |
MaTeMaTH4YEeCKOr0 aHajii3a pPa3BUBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBIO UHIYKIIUH
U paccyXJaTb JEAYKTHBHO, HCHOJIb30BaTh OOO0OIIEHHME M KOHKPETHU3ALUIO,
a0bCTparupoBaHve M aHaJIOTHIO, (OpMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone uzydyenus yue6Horo kypca «Anredpa v Hayajga MaTeMaTU4eCKOro
aHanan3a» 00ydJarouuecs Moay4aloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbBIX 3a/1a4,
CaMOCTOSITEJIBHOIO  IIOCTPOEHUs  MAaTeMaTUYEeCKUX  MOJEIEH  peasbHBIX
CUTyaluid, UHTEPIPETAMN MOJIYYEHHBIX PEUICHUN, 3HAKOMATCS C MPUMEpPAMHU
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEHM B MNPUPOAE, HAyKEe M MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEIBHBIM MTOTEHIIUAIOM,
KOTOPBIN peaqu3yeTcsi Kak dYepe3 Y4eOHbIH MaTepual, CIOCOOCTBYIOIIHIA
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CenupuKy ydeOHOU
NESTEIbHOCTH, TPEOYIOMIEH MPOJODKUTEIHLHOM KOHIEHTPAIlM BHUMAHMSI,
CaMOCTOSITEJIbBHOCTH, AKKYpaTHOCTM M OTBETCTBEHHOCTH 3a IOJIyYECHHBIN
pe3yabTar.

B ocHoBe meTonuku o0ydeHusi airebOpe M HadyajaM MaTeMaTH4eCKOro
aHaIM3a JeKUT JeATEeIbHOCTHBIA TPUHITUI O0yUeHHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYE€CKOTO
AQHaIM3a» BBIJCICHBl CIEAYIOIIME COAEPKATEIBHO-METOAUYECKUE JINHUM:
«Yucna wu BerumcneHus», «DyHkumu u  rpaduxkuy, «YpaBHEHHUS W
HepaBeHCTBa», «Hauana MaremaTuyeckoro aHanu3a», « MHOKECTBA U JIOTHKA.
Bce OCHOBHBIE COAEPIKATEIBHO-METOIWYECKUE JIMHUM H3y4alOTCi Ha
MPOTSDKEHUH JIBYX JIET 00y4YeHHWs Ha YPOBHE CpeIHEero ooimiero odpa3oBaHws,
€CTECTBEHHO JOMOJHSAA APYT Apyra U MOCTEIEHHO HACKIIASCh HOBBIMU TEMaMHU
U pazaenamu. JaHHbIA yueOHBIA KypcC SIBISETCS WHTEIPATUBHBIM, MOCKOJIBKY
o0beMHAET B ce0e ColepiKaHWE HECKOJBbKHUX MaTeMaTH4YEeCKUX TUCIUILIIMH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEMaTUYECKUH aHallu3, TEOpHs
MHOXXECTB, MaTreMarudeckas Jjorunka u gpyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIaIeBalOT Bc€ OosIee MMPOKUM MATEeMAaTUYECKUM almapaToM,
y HUX TOCJEeI0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS] YMEHHE CTPOUTH
MaTeMaTUYECKYI0  MOJEIb pEATbHOW CUTyalud, [PHUMEHATH 3HAHMA,



MOJIYYCHHBIEC MPU U3YYCHUH Y4eOHOro Kypca, JUIsl PElICHUsS CaMOCTOSITEIHHO
c(hOpMyITUPOBAHHOW MaTEeMAaTUYECKOW 3ajlayd, a 3aTeM HHTEepPIPETUPOBAThH
CBOM OTBeET.

ConepxxarenpHO-MeTOaMYEeCKass JHMHUS  «Yucnma W BBIYMCIICHUS
3aBepiiaeT (HOPMUPOBAHHE HABBIKOB HCIOJIb30BaHUS JCUCTBUTEIBHBIX YHCEI,
KOTOpO€ OBbLIO HaYyaTO Ha YPOBHE OCHOBHOTO 001ero odpazoBanus. Ha ypoBHe
cpenHero oOmiero oopasoBaHusi 0co00e BHUMaHHUE ylemnseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIBHBIX BBIYMCIICHUM, BKJIIOYAIOIIUX B ce€0s HMCMIOJIb30BAHHE
paznuyHbBIX (OpM 3aMHMCH YUCTA, yYMEHHWE JeliaTh MNPUKHUAKY, BBINOIHSATH
npuOIMKEHHBIE BBIYMCICHUS, OLIEHUBATh YUCIIOBBIE BBIPAXKEHUS, pabOTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOYYaroOlIMMCSi MHOXECTBa
HATYypaJbHBIX, IEJIbIX, PAIIMOHAIBHBIX U JIEUCTBUTEIIbHBIX YUCEN JOMOIHSIIOTCS
MHOXXECTBOM KOMIUIEKCHBIX 4HcCel. B KaxIoM H©3 JOTUX MHOMXKECTB
paccMaTpUBaIOTCSI CBOMCTBEHHBIE €My crenuduueckue 3aqaud U OIepaluu:
JICJICHUE HaIleJIo, ONEePUPOBAHUE OCTATKAMU HAa MHOXKECTBE IICJIBIX YHCET,
0CcOOBI€ CBOMCTBA PalIMOHAIBHBIX M UPPALMOHATIBHBIX YUCeN, apupMEeTUIECKHE
orepaluy, a TaKKe M3BJICUCHUE KOPHS HATYpPAJIbHOW CTENEHUW Ha MHOKECTBE
KOMIUJIEKCHBIX 4HCeN. brarojgapsi MmocieaoBaTelbHOMY PACHIMPEHHUIO Kpyra
UCIIOJIb3yeMbIX YHCEJl U 3HAKOMCTBY C BO3MOXXHOCTAMH HMX MPUMEHEHUS IS
pEelIeHUsT Pa3IUYHBIX 3a7ad  (OPMUPYETCS TMPEACTABICHHE O EIUHCTBE
MaTEMaTUKH KaK HAyKd U €€ pOJIh B MOCTPOEHUU MOJIeNIeH pealbHOTO MUpa,
IIMPOKO UCIOJIb3YIOTCSl 0000I1IEHNE U KOHKPETU3AIH .

JIuaust «YpaBHEHUSI U HEPABEHCTBA» pealiu3yeTcs Ha MPOTSKEHUU BCETO
oOy4eHHs] Ha ypOBHE CpeIHero oOIiero oO0pa3oBaHUs, MOCKOIBKY B KaXIOM
paznene IIporpaMMbl MpeayCMOTPEHO pEIICHHUE COOTBETCTBYIOUIMX 3aaad. B
pe3ynbTaTe O0O0ydYaroluecs OBJIAJICBAIOT PA3IMYHBIMU METOJaMHU pelleHus
paIllMOHANBHBIX, HUPPALMOHAIBHBIX, TTOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TaKXkKe 3ajad,
cozmepxammx mapamerpbl. [logydeHHbIE YMEHHUS MIMPOKO HCHIOIB3YIOTCS TPH
UCCJIENOBAaHUM (PYHKIIMH C TIOMOIIBIO TMPOU3BOJHOM, TpPU  PEIICHUH
NPUKJIAJAHBIX 3314 M 3a/lad Ha HaXOXKJICHUE HaWOONBIIUX U HAUMEHBIIUX
3HaueHui GyHKIMU. JlaHHas cojepskaTenbHas JTMHUS BKIIOYAET B CeOsl TakKe
dbopMHUpOBaHWE YMEHHMI BBITIOJNHATH Pacu€Thl 1Mo (GopMysiaMm, mpeoOpa3oBaHus
paIllMOHAIBHBIX, WPPALUOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a
TaK)K€ BBIPAXKCHUH, COJEPKAIUX CTETNICHH U JIorapudmbl. brarogaps nzy4eHuro
anreOpanvyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHINee  pa3BUTHE
AJITOPUTMHUYECKOTO W a0CTPAKTHOTO MBINIJICHUS 00yJaronuxcs, QOpMUPYIOTCS
HaBBIKH JIEYKTUBHBIX pPacCYyXKJIEHUN, pabOThl C CHMBOJIbHBIMU (OpMamH,
MPEACTABICHUS] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHJAEC PaBEHCTB U
HepaBeHCTB. AnreOpa npespiaraet 3GGEeKTUBHBIE MHCTPYMEHTBI ISl PEIICHUS
MPAKTUYECKUX M €CTeCTBEHHO-HAYYHBIX 3a/1a4, HATJSIHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK SI3bIKa HAYKH.

ConepxarenbHO-MeToaUYecKass JHHUS «DyHKIIMA U TpaduKm» TECHO
MeperUIeTaeTCs ¢ IPYruMHU JIMHUSIMU Y9€OHOTO Kypca, TTOCKOJBKY B KaKOM-TO
CMBICIIE 3aMaéT TMOCJIENOBATEeILHOCTh H3ydeHHs] MaTepuana. l3ydenwue
CTENIEHHOW, TOKa3aTeIbHOW, JIOTApU(DMHUUECKOM U TPUTOHOMETPUUYECKUX
(GyHKIIUNA, ©X CBOMCTB M TpauKOB, MCTMOIL30BaHME (DYHKIMA ISl PEIICHUS
3a/1a4 U3 JPYruxX yueOHBIX MPEIMETOB M PEAIbHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAIM30M, TaK U C PEIICHUEeM YpaBHEHUI U HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHUMAHHE yaenseTcs (OPMHUPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTA MEXAY Pa3TMYHBIMU BEIMYUHAMH, HCCIIEIOBATH



noJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. Matepuain 3Toi cofepKaTeabHOM
JUHUW HAIleJICH Ha Pa3BUTHE YMEHUN UM HaBBIKOB, MO3BOJISIONIUX BBIPAKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoif u cioBecHo. FEro wu3ydeHue CrnocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIIICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3aIlHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHUS «Hauana MaremMaTrueckoro aHain3a» MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTHYECKUX, TaK M NPUKIATHBIX
3a/1ay, JOCTYIHBIX OOYYaloIUMCS, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbIIUE W
HAaUMEHBIIIME 3HAYEHUS, BRIUUCIATD TUIOMaan puryp u oObEMBI TeJl, HAXOAUTD
CKOPOCTU M YCKOpEeHUs mpolieccoB. JlaHHas conepkaTesbHas JMHUS OTKPHIBACT
HOBBIE BO3MOXHOCTH TOCTPOEHUS MAaTeMaTUYECKHX MOJENEH pealbHbIX
CUTYaIIMi, MO3BOJIAET HAXOJUTh HAWIIyUIllee PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJIE COUMAIbHO-’)KOHOMHMYECKUX, 3a/Jadyax. JHAKOMCTBO C OCHOBAMH
MATEMaTUYECKOrO  aHaliu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(hopMaNbHO-JIOTMYECKOTO U KPEaTUBHOT'O MBINUICHUS, (POPMUPOBAHUIO YMEHUM
pacno3HaBaTh MPOSBICHUS 3aKOHOB MATEMATHKH B HayKe, TEXHHUKE U
uckycctBe. O0yuarommecs: y3HaloT O BBIJIAIOIIUXCS PE3YNIbTATaX, MOJTYYCHHBIX
B XO/JI¢ Pa3BUTUS MAaTEMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConepsxarenbHO-MeTOAuYeCKas JIMHUS «MHOXKECTBA U JIOTHMKa» BKIIOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOXECTBEHHBIE IPEACTABIICHHUS MPOHU3BIBAIOT BECh KypC MIKOJIBHOM
MaTEMaTUKHU W MpeJiaraloT HanboJsiee YHUBEPCATbHBIN A3bIK, 00bEIUHSIONUI
BCE pasleibl MaTeMaTUKH W €€ MPUIIOKEHHUM, OHU CBS3BIBAIOT pPa3HbIC
MaTeMaTU4YeCKHE NUCIUIUIMHBI U UX MPUJIOKEHUs B enuHoe uenoe. [loatomy
BAXXHO J1aTh  BO3MOXKHOCTh  OOydYaromiemycsi TOHHMaTh  TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTHKH M HCIOJb30BaTh €ro JUIs
BBIPOKECHUSI CBOMX MbICHeH. JIpyruM Ba)KHBIM TMPU3HAKOM MaTEMaTHUKH Kak
HAyKW CJENYyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUU W
CI€IOBaHUE  OMNPEICIEHHBIM  MpaBWIaM  [OCTPOCHUS  JI0KA3aTEJIbCTB.
3HAKOMCTBO C JJIEMEHTaMH MaTeMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCsS, TO3BOJSET WM CTPOUTH CBOH
pacCyXJIeHHsT Ha OCHOBE JIOTUYECKUX TpaBui, (POPMUPYET HABBIKU
KPUTHUYECKOTO MBIIILJICHUS.

B yuebHom kypce «AnreOpa M Hayajga MaTEeMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPbIE IPU3BAHBI
CIoCOOCTBOBaTh (DOPMUPOBAHHIO HABHIKOB TMOCTPOEHUS MOJENCH pEabHBIX
CUTYaIlMi, WCCIICIOBAHUS JTUX MOJENICd C TMOMOIIBIO ammapata ainreOpbl |
MaTeMaTUYeCKOr0 aHaJIn3a, MHTEPIPETAIMH TOJYICHHBIX PE3yJIbTaToB. Takue
3alaHusl BIUICTEHBI B KaXKIBIM W3 pas/iesoB IMPOTrpaMMbl, MOCKOJIBKY BECh
Marepuan yueOHOTO Kypca IMUPOKO UCIHOJIBb3YeTCs IS PEIICHUS TMPUKIIaTHBIX
3amau. [lpu pemeHWr peambHBIX MTPAKTUYECKUX 3a7ad  OOydaroruecs
Pa3BUBAIOT  HAONIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOIB30BaTh AHAIIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh
npobiemy. JlesTenbHOCTh MO (hOPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIIATHBIX
3a/iay OpraHU3yeTCs B MPOIIeCcce M3YUeHHUs BCEX TeM Y4eOHOro Kypca « Anredpa
Y HaJyaJla MaTeMaTHIeCKOTO aHAIIA3ay.

Ha wu3ydenme ydeOHOTO Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» otBoguTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HezIel0), B
11 KJ1acce — 136 4acoB (4 gaca B HEJIEITIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucia 1 BBIYUCICHUA

Parmonanpubie uncia. OOBIKHOBEHHBIE U JICCATUYHBIE APOOH, MPOILICHTHI,
OeckoHEUHbIe mepuoanueckue apoou. [IpumeHenne apoOel M MPOIEHTOB IS
pellieHusT MPUKIAAHBIX 33/]a4 M3 Pa3JIMYHBIX OTPACICH 3HAHWM U peajbHOMU
YKU3HU.

JlelicTBUTENbHBIE 4YHWCIIa. PanMoHalbHBIE W MPPAMOHAJIBHBIE YHUCIIA.
Apudmernueckue omepanud ¢ JeWCTBUTEIBHBIMH  4uciIaMU. Moayib
JNEUCTBUTEILHOTO 4YHclia W ero cBoicTBa. [IpubmmkéHHBIE BBIYMCIICHHS,
IIpaBUJia OKPYIJIEHUs, IPUKHUIKA U OLICHKA PE3ybTaTa BEIYMCICHUM.

Crenenp c wnensiM nokazareneM. bunom Hbrorona. Vcnonbs3oBanue
noaxonsimed GopMbl  3allUCH  JIEUCTBUTENBHBIX YUCEN JUISl  PEIICHHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

Crenenb ¢ palMOHaAJIbHBIM TIOKa3aTelIeM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM I10Ka3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHbie U HATypajbHBIC
Jorapu@Msl.

CuHyc, KOCHHYC, TAHI€HC, KOTAHIE€HC YHCIOBOT0 aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCJIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHUsI-CleaCcTBUA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OcHOBHBIE METOJIbI PEIICHHUS IEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUIMA
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOM. /lesieHne MHOTOYWICHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3y. MHorowiensl ¢  UeIbIMH
kodppunmentamu. Teopema Buera.

[IpeoOpa3zoBanHus UNCIOBBIX BBIPAKECHUM, COAECPKAIINX CTEIIEHU U KOPHH.

UppaunonanbHble  ypaBHEHMUS. OCHOBHBIE ~ METOJIbI  PEIICHUS
UppALMOHATBHBIX YPaBHEHUI.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMICHUS MTOKA3ATEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BeIpaKeHHH, COAEPKANTUX JTOTapU(MBI.

Jlorapudmuueckne  ypaBHeHHs.  OCHOBHbIE  METOABI  PEIICHUS
norapuMUUECKUX YpaBHEHUH.

OcHoBHBIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHIX BBIPKCHUM. Pemenue TPUTOHOMETPHUUECKUX
YpaBHEHUN.

Pemenne cucreM JIMHEWHBIX ypaBHEHWU. MaTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUH. Ormnpenenurenb MaTpUlbl 2X2, €ro TE€OMETPUYECKUUA CMBICT U
CBOWMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTENS I
pelIeHUsI CUCTEMBbl JIMHEWHBIX YpPaBHEHHU. PelleHue NpukIaaHbIX 3a71ad ¢
IIOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHUW. MccnenoBaHne MOCTPOCHHON
MOJIEJIA C IOMOUIBIO MATPHUIL] U OIPEAECTUTEIICH.

[TocTtpoeHne MaTeEMaTUYECKUX MOJEIEH PEAIbHOM CUTYallMU C MOMOIIBIO
YPaBHEHUHN U HEPABEHCTB. lIpuMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJlad M 3aJa4 M3 Pa3IMYHbIX 00JacTeil HayKu U peabHOU
AKU3HH.

DOyHKUUM U Tpaduku

OyHKIMA, CrocoObl 3ananus (QyHkiuu. B3auMHO oOpaTHbIE (DYHKITUU.
Komno3umus ¢ynkumii. I'paduk QyHKuu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

OO6nactb onpenesieHrs 1 MHOKECTBO 3HaUeHUH ¢pyHkuuu. Hynu GyHkumm.
[IpomexxyTkn  3HaAKOmocTossHCTBA.  UE&THhle u  HEu€THble  (YHKIIHH.
[lepuonuueckne  ¢yHkuuu.  [IpoMexXyTkM  MOHOTOHHOCTH  (DYHKIIUH.
Makcumymbl 1 MUHUMYMbI (yHKIIMUA. Hambomnpiiee © HauMeHblliee 3HAYCHUS
(GYHKIUY HAa TPOMEKYTKE.

JIuneitnasi, KBagpaTuyHas U APOOHO-TMHENHHAs (QYHKIUU. DJIeMEHTapHOe
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

Crenennas ¢GyHKIMS C HATypaJIbHBIM U IIEJIBIM MTOKa3aTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHs N-Oi cTeneHu Kak (PyHKIUU 0OpaTHOM
CTEIIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u morapudmuueckas PyHKIIMU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pellieHUs YpaBHEHUH.

Tpuronomerpruueckass OKpPYXHOCTb, OIPEAECIECHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCaX M SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana mareMaTH4ecKOro aHaIu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a7aHUsl MoOcieaoBaTebHOCTEH. MeTos
MaTeMaTUYECKON WUHTYKIIWU. MoHOTOHHBIE u OTrpaHUYCHHbBIC
NOCJIEeI0BaTENbHOCTH. MICTOPUSI BOSHUKHOBEHHUSI MATEMATHUYECKOTO aHAJIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass U = reoMeTpUyecKas  TMPOTPeccud. becKOHEeYHO
yObIBaroIIasi reomerpudeckas mnporpeccusi. Cymma OeCcKOHEYHO yOBIBaromIei
F€OMETPUYECKON TTporpeccuu. JIMHEUHBIM U SKCIOHEHIMAIBHBIA pocT. Hucio
e. @opmylia CIOXKHBIX MPOUEHTOB. Vcnonb30BaHUE MPOTPECCUM ISl PELICHUS
peanbHBIX 337124 MPUKIIATHOTO XapaKTepa.

HenpepoiBHble (yHKIMM U WX CBOMCTBA. TOuykM pa3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuii. CBoWicTBa (DYHKIMI HENPEpHIBHBIX HA OTpe3ke. MeTon
WHTEPBAJIOB /I pelieHus HepaBeHCTB. [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUN TS penieHus 3a1ay.

[leppass  w  BTOpas  mpousBoaHble  QyHkiuu.  OmnpeneneHue,
FeOMETPUYECKUA ¥ (U3UYECKUH  CMBICT  MPOU3BOJHON.  YpaBHEHHUE
KacaTelIbHON K rpaduKy QyHKIIUH.

[IpousBognbie  amemeHTapHbIX  (GyHKumiA. [IpousBomHass  cymMBI,
MIPOU3BEICHHS, YACTHOTO ¥ KOMITO3UIINH (PYHKITUH.

MHoxecTBa U JIOTUKA

MHOX€eCTBO, omepaluyd HaJl MHOKECTBAMHM M WX CBOWCTBA. /[marpaMmbl
Oiinnepa—Benna. IlpuMeHeHuE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJis
OTHCAHUS PEATbHBIX MPOIECCOB U SBJICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHIECKOTO 0OBEKTA, CICICTBHE,
JI0KA3aTeNIbCTBO, PABHOCHJIbHBIE YPABHECHHUSI.

11 KITACC



Yucia 1 BbIYUCJIEeHUA

Harypansubie u 1menwie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
IEIbIX YKCeN, HauOonbImuii oo nenurens (nanee — HOJl) n HauMeHblee
obmee kpatHoe (nanee — HOK), octaTkoB mo Mojyito, anroputma EBkiauaa s
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

Kommexkcupie yucina. AnreOpanyeckas M TpUroHOMeTpudeckas (OpMbl
3alUCH KOMIUIEKCHOTO uHnciia. ApudMETHYECKUE OIepalui ¢ KOMIUICKCHBIMH
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YHMCENT JUIS  pelieHus  (PU3HUYECKUX H
reOMETPUYECKUX 3a/1au.

YpaBHeHUs U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTH YPaBHCHHMH M HEpaBEHCTB. PaBHOCHIIBHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPHUYECKHX YPaBHEHHH C  IOMOIIBIO

TpHFOHOMGTqueCKOﬁ OKPYKHOCTH. Pemenue TPUT'OHOMCTPHUYCCKUX
HCPABCHCTB.

OcHOBHBIC MCTOABI PCIICHHUA IIOKA3aTCIbHBIX H JIOI’apI/I(i)MI/ILICCKHX
HCPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PELICHUS] CUCTEM M COBOKYIHOCTEW pPAIMOHAIBHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHHMH, CHUCTEM M  HEPAaBEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3aJlad M 3a7a4 U3 Pa3IMYHbIX 00JIacTel HayKU U peabHOU
KU3HU, UHTEPIIPETALMA TOTYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TpaduKu

I'padux xommosuruu ¢yHkuuid. ['eomerpruyeckue oOpa3bl ypaBHEHUM H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUN, UX CBONCTBA U TpaUKH.

I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnions3oBanne rpadukoB (YyHKIMA 71 UCCIENOBAHUS TMPOIIECCOB H
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYTUX YUEOHBIX
IIPEIAMETOB U PEAIbHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre pOM3BOIHOM K MCCIIEIOBAaHUIO (DYHKIIMH HA MOHOTOHHOCTh
U DJKcTpeMyMmbl. Haxokjaenue HamOONBIIETO0 W HAWMEHBIIETO 3HAYCHUI
HETPEPHIBHON (DYHKIIUM HA OTPE3KE.

[IpumeHeHne NpPOU3BOAHON [JIs HAXOXKIACHUS HAWIIYUIlEer0 pEUIeHUs B
MPUKIAIHBIX 3aJadax, JJIsl ONpPEACICHUsT CKOPOCTH M YCKOPEHHUs Ipoliecca,
3a1aHHOTO (POPMYJITOH WK TPaPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWMCTBO TMepBOOOpa3HbIX. [lepBooOpa3zHbie
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoXIeHUS TEPBOOOPA3HBIX.

Nnrerpan.  ['eomerpuueckuii  CMbICA ~ HWHTErpaia.  BelunciieHue
onpenenéHHoro uarerpaia mno ¢popmyne Herorona-JleiOuuna.

[Ipumenenre wHTErpana JUisi HAXOXKICHUS TUIOMIAJICH TIIOCKUX (GUTYp H
00BEMOB T€OMETPUIECKUX TEJI.

[Tpumepst pemiennii qudepeHmanbHbIX ypaBHEHUH. MaTtemaTudeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOIECCOB C NOMOIIbI0 U depeHIIHaTbHBIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMU  OOydarIerocss  Kak
AKTUBHOT'O M OTBETCTBEHHOT'O YJI€HA POCCUMCKOTO OOIIECTBa, MPEJACTABICHHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBJICHUM,
IpOIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aMMOJICHCTBOBaTh C COIMMAJIBLHBIMA HHCTHUTYTaMH B COOTBETCTBHH C HX
(GYHKIUSAMHA U HA3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTHh POCCUUCKON IpaKJaHCKOW UJICHTHYHOCTH, YBAKCHHS
K MPOIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IICHHOCTHOE OTHOIIICHUE
K JOCTI)KCHHUSIM POCCHUMCKUX MAaTEMaTUKOB U POCCUMCKONH MaTeMaTHYeCKOM
IIIKOJIbI, WCIIOJIb30BAaHUE ATHUX JOCTHDKCHUH B JPYTUX HayKax, TEXHOJIOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, OSTHUYECKOTO ITOBEICHUS,
CBSI3aHHOTO €  MPaKTHYECKUM MPUMEHEHHWEM JOCTHXKEHMM HayKH H
NEATEeIIbHOCThIO YYEHOT0, OCO3HAaHHWE JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS ICTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPUUMYHMBOCTH K MATEMaTHYECKUM acCIIeKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370poBOro © 0Oe3omacHOro oOpaza JKHU3HH, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3JIOPOBBIO (340pOBOE IHMTaHHME, COaTaHCUPOBAHHBIN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Pu3nyeckas akTUBHOCTH), (pru3ndeckoe
COBEPIIICHCTBOBAHHUE pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEILHOM
NEeSATEeIIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYyAy, OCO3HAHHUE IICHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasiu4HbIM _ cepaM  IPOQECCHOHAIBHON  JICATEIBHOCTH, — CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIIOKCHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccun W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUU BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHYECKON HAIPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMUMAaHHWE BIUSHUS
COITMAJTbHO-DKOHOMHUYECKUX  TIPOIIECCOB HA  COCTOSHHUE TMPUPOJTHOM H
COITMAJILHOM Cpebl, OCO3HAHHE TJIO0ATBLHOTO XapaKTepa SKOJOTHYCCKHX
mpo0JieM, OpUEeHTAINS Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUU TSI PEIICHUS



3a/1a4 B 00JIACTH OKPYIKAIOIIEH Cpe/ibl, IJIAaHUPOBAHKE TTOCTYIIKOB U OLICHKU HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKM U  OOINECTBEHHOW TMPAKTHKH, ITOHUMAaHUE
MaTeMaTHYECKOW HAyKW Kak c]ephl 4eIOBEUECKON NeATeIbHOCTH, ATANoOB €&
Pa3BUTUS M 3HAYMMOCTH Il Pa3BUTUS ITMBWIM3AIUMA, OBJAJACHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOW KYJbTYpOM KakK CpEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W HCCIIEIOBATEIIbCKYIO JEATEIIbHOCTh
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE YUeOHbIE el CTBUSA

ba3oBble Jiornueckue JeMCTBHA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHHMH MEXAy TMOHATUSAMH, (HOPMYIUPOBATH
OTIpE/ICIICHUS IIOHSTHH, yCTaHaBJIMBATh CYIIIECTBEHHBIN MIPU3HAK
KiIaccupuKaIlii, OCHOBaHUS [JIi O0OOOIIEHHUS U CpaBHEHUSA, KPUTEPHHU
IIPOBOJIMMOTO aHaJIN3a;

BOCIIpUHUMATh, (QopMylaupoBaTh H  IPEoOpa3OBBIBATh  CYXKICHHS:
yTBEPAUTEIbHbBIC U OTPHUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTHBOpeuns B ¢akTaxX, JaHHBIX, HAOIOJACHUSAX U YTBEPKICHUAX, IIpeIaraTh
KPUTEPHUH JIJIS1 BBISBJICHUS 3aKOHOMEPHOCTEN 1 MIPOTUBOPECUHIA;

JieJaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JECIYKTHBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

IIPOBOJINTH CaMOCTOSITEIIHLHO JIOKa3aTeIbCTBA MaTEMATHYECKUX
YTBEPXKACHUM (MpsIMbIE W OT TNPOTHUBHOTO), BBICTpaMBaTh apryMEHTAIIUIO,
IPUBOIUTL TIPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBECHHBIC
CYXXJICHUS U BBIBO/IBI;

BBIOMpATh Croco0 pemnieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB pCIICHMs, BBIOMpaTh HauboJee MOAXOMANIUA ¢  y4ETOM
CaMOCTOSITCIIHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccieaoBarejabCKHe AeiiCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIICI0BATEIbCKUA MHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BOMPOCHI, (UKCUPYIOIIME MPOTHUBOpEUYne, Mpodiemy,
yCTaHaBIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH
CBOIO IMO3UIIAIO, MHEHHUE;

MIPOBONTH CaMOCTOSITEIILHO CILJITAaHUPOBAHHBIN AKCIICPUMEHT,
WCCJICIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXOYy OOBEKTaMH,
SIBJICHUSIMH, TTPOIIECCAMM;

CaMOCTOSTENbHO (OpMYIUPOBaTh 000OIIEHHS U BBIBOJBI TI0 Pe3yJibTaTaM
MPOBEAEHHOTO HAONIOJACHUS, MCCICAOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEANOIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH JePUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a/1a4H;



BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATHU3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHMMAaTh H  (OpMyJIHpOBaTh CYKICHHUS B COOTBETCTBHH C
YCIIOBUSIMH M TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a9M, KOMMEHTHPOBATh TMOJIYYCHHBIN pPe3yIbTaT;

B X0/i¢ 00CYXIeHHUS 3a]]aBaTh BOIIPOCHI 10 CYIIIECTBY 00CYX IaeMOH TEMBI,
npoOJieMbl, pelaeMoi 3ajadyu, BBICKA3bIBAaTh HJEH, HAIleJICHHbIE Ha IIOMCK
pelIeHus], COMOCTABISTh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(dbopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
HCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a7[a4i, BHIOUPATh CIIOCO0 peleHus
C yu€TOM HUMEIOIIMXCI PEeCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uHpOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU IIO03HABaTEJIbHOM pedekcuu KaKk OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, WX PE3YJIbTaTOB,
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS MpoIlecca W pesyibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, JTAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW W YCIOBUSAM, OOBSICHATH
MPUYMHBI JTIOCTHKEHUS WM HEJAOCTHKEHUS PEe3yJbTaTOB JIESITEIbHOCTH,
HaXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeJIbHOCTD:

MOHMMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyAIbHOW pabOThl MpU PEIIeHWH YYEOHBIX 3aJad, MPUHUMATH IIENb
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOW PabOTHI,
pacmpeneniaTh BHIIbI paboT, TOTOBAPUBATHCS, 00CYXKIaTh MPOIECC U Pe3ybTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKaeHNsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATH CBOIO 4YacTh pabOThI W
KOOPJIMHUPOBATh CBOM JEHUCTBUS C APYTMMHU YJICHAMU KOMAaHbI, OIICHUBATh
KaueCcTBO  CBOETO BKJIaga B  OOmMMIA  TPOMYKT TIO  KPUTEPHSIM,
c(hOpMyYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHUS.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kyacce oOyyaromuiics MOJIYYUT CIETYIONTUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: PAIMOHAIILHOE YMCII0, OECKOHEUHas
nepuoguyeckas JpoOb, MPOIEHTHI, HPPAUOHATBHOE YHCIIO, MHOXECTBa
PAlMOHAIIBHBIX U JICHCTBUTEIBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSTh ApOOM W TPOLEHTHI Uil pEUICHUs NPUKIAJHBIX 3334 U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOW )KU3HU,

OPUMEHATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOJTHO OMEpPUPOBATH IOHATUEM: CTENEHb C IICJIBIM IOKa3aTeseM,
UCIIOJIb30BaTh MOJXOJANIYI0 (OpMYy 3amuCH JCUCTBUTENBHBIX YHUCET IS
peLICHUs MPAKTUYECKUX 3a/1a4 U [PEJICTABICHUS JaHHbIX;

CBOOOJTHO  OINEpUpOBaTh  MOHATHEM:  apU(PMETUYECKUH  KOpPEHb
HAaTypaJbHOW CTEIICHU;

CBOOOJTHO  ONEPUPOBATH  TOHITHEM: CTENEHb C  PalMOHAJIBHBIM
II0Ka3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: Jorapup™m UHca, JNECATUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJTHO OTMIEPUPOBATH MOHATUIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCIJIOBOT'O apryMEHTA;

ONEPUPOBATH MOHATUAMU: APKCHUHYC, AapKKOCHMHYC W  apKTAaHTE€HC
YHUCJIOBOT'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEPUPOBATH  TOHATHSMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIBbHBIE  ypPaBHEHUS W YPABHEHUS-CIICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

NPUMEHSTh PA3IMYHBIE METOJbl PEIICHHUS] PAlMOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPAaBHEHHMM, MPUMEHATh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHOW TEPEMEHHOM,
MHOTOWIEH C MLEIbIMH KOd(PUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSTH
JICJICHUE MHOI'OWJICHAa Ha MHOTOYWIEH C OCTaTKkoM, TeopeMy be3dy um teopemy
Buera nns pemenns 3anad;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMHU: CHUCTEMA JIMHEHHBIX ypaBHEHH,
MaTpulla, ONPEAETUTENb MATPUIBl 2 X 2 U €ro reoMETPUYECKUN CMBICT,
MCIIOJB30BaTh CBOMCTBA OMpeaeuTes 2 X 2 1Jisl BBIYUCICHUS €ro 3HAUYCHMUS,
MPUMEHATh ONPEHECIUTENIN Ul PELICHUS CHUCTEMBl JMHEUHBIX YpPaBHECHUM,
MOJICJINPOBAaTh pPEAJbHBIE CUTyallMd C IIOMOIIBK) CHUCTEMBI JIMHEHMHBIX
YPAaBHEHHM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIA C NOMOLIBIO MATpULl U
ONPENEIUTEIIEN, UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3yJIbTAaT;

WCIIOJIh30BaTh CBOMCTBA JCHCTBUN C KOPHSIMHU JJisi MPeoOpa3oBaHUS
BBIPAXKCHUU;

BBITIOJIHSATh ~MPEOOpa30BaHUSI YHCIOBBIX BBIPAKEHUH, COJEPIKAIINX
CTENEHU C PAllMOHAIBHBIM [OKA3aTEIIEM;

HCIIOJIb30BaTh CBOMicTBa  JOrapu¢pmoB s npeoOpa3oBaHUs
norapu(MUIECKUX BBIPAKCHH;



CBOOOJTHO OTEPUPOBATH MOHATUAMU: UpPAIlMOHAIIbHBIE, TOKA3aTeNbHbIE U
gorapu(MUUECKHEe YpaBHEHUs, HAXOJUTh UX PEHICHUS C [OMOIIbIO
PaBHOCHJIBHBIX TIEPEXO/I0B UITU OCYIIECTBIISSI TPOBEPKY KOPHEH;

PUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynbl s
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPHUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMbIe (QOpPMYJbl I PEIICHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJICTIUPOBaTh pealbHble CHUTYyallUd Ha s3bIKE anreOpbl, COCTaBIATH
BBIPAKEHHUSI, YPAaBHEHHUs, HEPaBEHCTBA I10 YCIOBMIO 3a/laud, HCCIEAOBATh
MOCTPOEHHBIE MOJIEJIN C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUUM U Tpapuku:

CBOOOJTHO OMEpUPOBATh TMOHATUAMH: (YHKIMS, CHOCOOBI 3agaHus
GyHKIMM, B3aUMHO OOpaTHble (GYHKIMH, KOMMO3UIUS (PYHKIUN, rpaduk
(YHKIIMHY, BBITIOJHATD JIEMEHTapHbIE TpeoOpa3zoBaHus rpa@ukoB QyHKIIHIM;

CBOOOJTHO OTEPUPOBATH MOHATUAMU: 00JIACTh OMPENEICHUS U MHOXKECTBO
3HaUYCHUN (PYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OIEpUPOBATh MOHATHUSAMU: YETHBIE M HEYETHbIE (YHKIIHH,
nepuogudeckue PyHKIUU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (YHKIIMU, HAuOOJIbIllIee U HAaUMEHbIee 3HaueHue (QYHKIMU Ha
IPOMEKYTKE;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: CTEIEHHAs (YHKIHS C HATYPaJIbHBIM
U 1IeJIBIM OKa3aTesieM, Tpaduk cTeneHHOW GyHKIUU C HATYPAJIbHBIM U LETbIM
nokasaresieM, rpaduk KOpHs N-0il cTeneHu Kak (yHKIMK OOpaTHOM CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTIepUPOBAThH MOHATUAMHU: JIMHEHHAs, KBaJpaTHUHAS U JTPOOHO-TMHEHHAs
(YHKIIMM, BBIMOJIHATH DSJEMEHTAPHOE UCCIIENOBAHUE U TIOCTPOCHHE UX
rpauKoB;

CBOOOJTHO OTEPUPOBATh MOHIATHSAMU: MOKa3aTeNbHAS U Jorapupmudeckas
(GyHKIIMU, UX CBOMCTBA M rpadMKH, UCIOIB30BATh UX TpaQUKU JJI PEIICHUS
YpaBHEHUN;

CBOOOJTHO OMEpPUPOBATH MOHSATHUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpe/ereHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh TpaduKkd (QYHKIUN JUIsi UCCIENOBAaHUS TIPOIECCOB U
3aBUCUMOCTEH MpU PEIIeHUH 3a7a4 U3 JPYTuX Y4eOHBIX MPEIMETOB U peabHOM
KU3HU, BBIpAXATh (OPMYJIaMH 3aBUCUMOCTH MEXKIYy BEITMYNHAMU;

Hauyana mareMaTH4ecKOro aHaIu3a:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: apuPMeTHIECKass U TeOMETpUIeCcKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIast TeOMETpHIeCcKasi IPOrpecCHsi, TNHEHHBIN
U DKCINOHEHIMANIBHBIA POCT, (OpMyNa CJIOXKHBIX TMPOILEHTOB, WMETh
MIPEICTABJICHUE O KOHCTAHTE;

MCIIOJIh30BaTh MPOTPECCUM JIJISI PEIICHHS PealbHBIX 3a7ad MPUKIAIHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOCIEAOBATEIBHOCTh, CIOCOOBI
3a/1aHus MOCJICIOBATEIHHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIE
MOCJIEIOBATEILHOCTH, TIOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTHYECKOTO
aHaIM3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh TMOHSATHUSAMU: HEMPEPHIBHBIC (YHKIUU, TOYKU
paspsiBa rpaduka GyHKIUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OTEPUPOBATH MOHATHEM: (DYHKIIHS, HETPEpPhIBHAS HAa OTPE3KeE,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;



CBOOOJTHO ONEpPUPOBATH TMOHATUSMU: TepBasg W BTOpas MPOU3BOIHBIC
byHKIIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, IIPOM3BEICHHUS, YACTHOTO U
KOMITO3UIIMU IBYX (PYHKIIMH, 3HATh MMPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh F€OMETPUYECKUM U (PU3NYECKUN CMBICT MPOU3BOIHON Jis
pelieHus 3anad.

MHoxecTBa U JIOTUKA:

CBOOOJTHO  OMEpUPOBATH TOHATUSAMH: MHOXECTBO, OIEpaldd Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar JJisl  ONHCaHUs
peanbHBIX MPOIECCOB U SIBICHUM, MPU pPEUICHUHU 3a7ad U3 JAPYTUX YUEOHBIX
IPEAMETOB;

CBOOOJTHO OTEpPUPOBATh MOHSATUSMU: OINpPECICHUE, TEOpEMa, YpaBHEHHE-
CJIIEICTBHE,  CBOWMCTBO  MAaTeMaTHYeCKOro  O0BEKTa,  JOKa3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOyyaromuiics MOJIYYUT CIETYIOITUE
IPEeIMETHBIE PE3YJIbTATHI IO OTJCIBHBIM TEMaM padoueit MporpaMmMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OIMEpUPOBATh TMOHSATUSAMH: HATypajJbHOE U 1IEJI0€ YHUCIIO,
MHO’KECTBA HATYPAJIbHBIX U LIEJIBIX YUCEIl, UCIIOIB30BaTh IIPU3HAKU JAECITUMOCTH
uensix uncen, HOJ[ u HOK HarypanbHbIX 4Mcen s pEIICHUS 3a1ad,
IIPUMEHATH aNroputM EBKinnaa;

CBOOOJTHO ONEPHPOBATH TOHITHEM OCTaTKa MO MOMAYJIIO, 3aIlKChIBAThH
HaTypaJbHbIE YUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJTHO OTEpPUPOBATh MOHSATHUSMHU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMITJIEKCHBIX YMCEJ, MPEJCTaBIATh KOMILIEKCHBIE YHCIIa B anreOpandeckoi u
TPUTOHOMETPUUECKON (DopMe, BHIMOTHATH apu(hMETUYECKHUE ONepaIiui ¢ HUMU
U N300paXkaTh HAa KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH: UPPAIIMOHAIILHBIE, MIOKa3aTEIbHbIC U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMOIIbIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOPHEM TPH PEMICHHH TPUTOHOMETPUUECKOTO
YpaBHEHUSI;

CBOOOJTHO OIEPUPOBATH MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSATh HEOOXOMWMble (QOpPMYJbl I  PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYITHOCTh YpaBHEHUN
U HEPABEHCTB, PABHOCHJIBHBIE CHUCTEMbI M CHCTEMBI-CIIECJICTBUSA, HAXOAUTh
pELICHUsI CHCTEMBI K COBOKYITHOCTEM pPAlUOHAIBHBIX, HMPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(MHUUCCKIX YpaBHEHUN U HEPABCHCTB;

peuarb palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
norapuMUUECKre ¥ TPUTOHOMETPUYECKUE YpPaBHEHHS ¥ HEPaBEHCTBA,
coAepKallre MOAYJIH U TapaMeTpBbl;

MPUMEHSTH TpaPUIeCKue METOIbI JJIS PEIICHUS YPABHCHHU U HEPABECHCTB,
a TaKXe 3a7a4 C apaMeTpamu;

MOJICIUPOBATh peEaJbHBIC CUTYallMH Ha S3bIKE alreOpbl, COCTABISThH
BBIPQKCHUS, YPABHECHUS, HEPABEHCTBA U MX CHCTEMbI IO YCIIOBUIO 3aJayM,
MCCJIEIOBAaTh IMOCTPOSHHBIE MOJENHM C HMCIOJIb30BAaHUEM ammapara anreopsl,
WHTEPIPETUPOBATH MTOITYUYECHHBIN PE3YJIbTAT.



DOyHKUUM U Tpapuku:

CTpOUTh TpadUKH KOMIIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTAapPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHEe O00pa3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPANHATHOM IIJIOCKOCTH;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: TpadUKU TPUTOHOMETPHUUECKUX
byHKIMA;

OPUMEHATh (PYHKIUU ISl MOJCIIUPOBAHUS M MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauyana MareMaTH4ecKOro aHajmn3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJIsi  HcclefoBaHUs  (QYHKIMH  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI;

HAXOJUTh HAMOOJbIIIEe U HAUMEHbIIIee 3HaUYCHU (DYHKIIMHU HETPEpPhIBHOU
Ha OTPE3KE;

UCIIOJIB30BAaTh MPOU3BOJHYIO JUISI HAXOXKICHUS HAWJIYUILErOo PEUICHUS B
IPUKIAAHBIX, B TOM YHCIE COLUMAIBHO-DKOHOMUYECKUX, 3a7ayax, s
OTpeJeeH!s] CKOPOCTU M YCKOpPEHHUs Mpollecca, 3aJaHHOTO (HOopMyNoN wiu
rpaguKom;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMHU: TEPBOOOpa3Hasi, oONpeaeIEHHBIN
UHTErpajl, HaxOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIMH U BBIYHCIISATH
uHTerpai no Gopmyne Hetotona-Jleitonuna;

HAaXOJUTh IUIOIMIAAX IIJIOCKUX (GUryp U OOBEMBI TeJl C TMOMOIUIBIO
UHTETpana;

UMETh MPEICTABICHUE O MATEMATUYECKOM MOJCIMPOBAHUU HA IIPUMEPE
coctaBieHus nuddepeHInanbHbIX YPaBHEHHUI;

pelIaTh NPUKJIIAIHbIE 3aa4i, B TOM YHCJIE COLUUATBbHO-3KOHOMUYECKOIO U
¢usznueckoro  xapaktepa,  CpeICTBaMH  MaTeMaTHYEeCKOTrO  aHaiM3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HanmenoBanmue pa3jiesioB
U TeM NPOrpaMMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/bHbIE pecypChl

MHOXkeCTBO
JENCTBUTENbHBIX YHCEI.
MHorouJieHsl.
PanmonaneHble ypaBHEHHUS
1 HepaBeHcTBa. CucreMsl
JIMHEUHBIX YpaBHEHUN

24 1

@OyHKIUYU U TpadUKy.
CrenenHast GyHKLUSA C
LIEJIBIM TTOKa3aTeNIeM

12 1

ApudmeTnieckuii KopeHb
N-ol CTEIEeHM.
WNppannonanbHeie
ypaBHEHUS

15 1

[Toka3zarenbHas GyHKIHS.
[Toka3zarenbHblE ypaBHEHUS

10 1

Jlorapudpmuueckas
byHKIHS.
Jlorapugmuueckue
ypaBHEHUs

18 1

Tpuronomerpuueckue

22 1




BBIPAKECHUS U YPABHEHUS

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I u

10
HpOrpeccuu

HenpepriBable GyHKINH.

[IpousBoHas 20

[ToBTOpEeHmE, 0600IICHUE,
cUCcTEeMaTH3als 3HaHUI

OBILEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 136




11 KITACC

Ne
n/
n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

Hccnenoanue GpyHKIMiA C
MMOMOUIBIO TPOU3BOTHOM

22 1

[TepBooOpasnas u
HUHTETpaT

12 1

I'padpuxu
TPUTOHOMETPUUECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

WppauroHnanbHele,
IIOKa3aTCJIbHBIC U
norapupMuIecKue
HEPaBEHCTBA

24 1

KommiexkcHbie unciia

10 1

HarypasnbHble 1 1iensle
quciaa

10 1

CucreMbl palliOHAIIBHBIX,
UPpaLMOHATIBHBIX
MOKa3aTeNbHBIX 1
JorapupMHUECKUX
YpaBHEHUU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, O606IH€HI:I€, 16 5
CHUCTEeMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOITPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

JlaTa
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHO)KCCTBO, onecpanvu Hal
MHOKECTBaMH U UX CBOMCTBa

Huarpammsl Ditniepa-Benna

IIpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO aIrlapara
JUIsl pEeLIeHNUs 3a1a4

PanuonansHBIC UKCIA.
OOBLIKHOBEHHEIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHE TPOOH

PanuyonansHBIC UKCA.
OOBIKHOBEHHBIE U
JeCATUYHBIE Po0H,
MPOIICHTHI, OECKOHCUHBIE
MEPUOANYECKHE POOH

[Tpumenenue apobeii u
IPOLICHTOB YIS PEIICHHS
NPUKIIaHBIX 3a/1a9




[Tpumenenue apobeii u
MPOLIEHTOB IS PELIEHUS
HPHUKJIATHBIX 3324

JlelicTBUTEIbHBIEC YHCIIA.
PanuonansHble 1
VMppalrOHaJIbHbIC YUCIIA

Apudmernueckue onepanuu
C ICUCTBUTEIBHBIMHU YUCTIAMU

10

Monyib N1eUCTBUTEIBHOTO
YHCIIa ¥ €r0 CBOMCTBA

11

[TpuG>xEHHBIC BEIYMCIICHHUSI,
IpaBujIa OKPYIJICHMUS,
MPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHUM

12

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JpOOHO-
palMOHANBHBIX YPaBHEHHUN
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX ¥ JPpOOHO-
palMOHABHBIX YPaBHEHUN
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
HENBIX U APOOHO-
palMOHATILHBIX YPaBHEHUN U
HEPABEHCTB




15

MHorouieHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOI'OWIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTO4IEHBI C LENbIMHA
kodpPuumentamu. Teopema
Buera

17

Pemenne cucreM TUHENHBIX
ypaBHEHUI

18

Pewenue cucreM IMHEHHBIX
ypaBHEHUI

19

Marpuna cucteMbl TUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHUILIbI 2X2, ero
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HA4YCHUS

21

[Ipumenenue onpenenuTens
JUISL PEILIEHUS CHCTEMBI
JIMHENHBIX YPAaBHEHUN

22

Pemenne IMPUKJIAIHBIX 3a1a4
C IIOMOIIIBYO CUCTEMbI




JIMHEUHBIX YPAaBHEHUN

23

Pemenue npukianHbeIxX 3a1a4
C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24

KoHntposbHas padoTa:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3aIaHMsI
¢byukun. Bzaumuo
oOpaTHbIe GYHKIUH.
Kommosumus GpyHKIwiz

26

['paduk pyHKuun.
DneMeHTapHbIe
npeoOpa3oBanus rpaduKoB

byHKIMMA

27

OO6nacTp ornpeneneHus u
MHO€ECTBO 3HaYCHUH
¢yukuun. Hynu ¢pyHkum.
IIpomexxyTkH 3HaK
IIOCTOSIHCTBA

28

YETHbIEC N HEYETHBIE
¢byukun. [lepruoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcumMyMBbl 1 MUHHUMYMBI




¢ynkuuu. Haubonbmee u
HaMMEHbIIIee 3HAaUCHUE
(GYHKIIMH Ha TPOMEXKYTKE

30

JIunelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs QYHKIHH

31

DieMeHTapHOe HCCIICI0BaHNE
U TIOCTPOCHHUE TPapUKOB ITUX

byHKUIMMA

32

DNeMEeHTapHOE HUCCIIeI0OBaHNE
U TIocTpoeHue TpauKoB ITUX

byHKUIMMA

33

CreneHn ¢ LETbIM
nokazareneM. bunom
Hrrotona

34

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

35

CrenenHast GyHKITHUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieMm. E€ cBolicTBa U

rpaduk

36

KonrpomnbHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"”

37

ApudmeTnieckuit KopeHb
HaTypaJIbHOM CTENIEHHU U €T0




CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIICHU U €T0
CBOMCTBA

39

[TpeobpazoBanus YHCIOBBIX
BBIPAXECHHI, COJIepKalInX
CTENEHU U KOPHHU

40

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTETNeHU U KOPHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTETNeHU U KOPHU

42

HppanunonanbHble
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

43

WppaunonanbHble
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

44

WppaunonanbHble
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

45

PaBHOCUIIBHEIE Nnepexoanl B




PCIICHUN UPpPALTUOHATIBHBIX
ypaBHEHU I

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHUN UPPALTUOHAJIBHBIX
ypaBHEHUI

47

PaBHOCHIIBHBIE IEPEXO/IBI B
PEIICHNHU UPPATUOHAIBHBIX
ypaBHEHUI

48

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELIEHUN UpPALMOHATBHBIX
ypaBHEHUI

49

CaoiicTBa u rpaduk KOpHs N-
Oif cTeneHu Kak QyHKIUU
00paTHOM CTENEHU C
HaTypaJbHBIM TOKa3aTeeM

50

CsaoticTBa u rpaduk KOpHs N-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENeHU C
HATYpaJIbHBIM ITOKa3aTelieM

51

KonrtpomnsHas padora:
"CBoiicTBa u rpaduk KOpHS
N-0i1 CTeNEeHHU.
UNppannoHanbHbie
ypaBHeHuUs"

52

Crenens ¢ pallMOHAIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA




53

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBA

54

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeiIeM U €€ CBOICTBA

55

[ToxazarenbHast pyHKLIUS, €€
CBOIicTBa U rpaduk

56

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

57

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 pelieHus
yYpaBHEHUU

58

Iloka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
IIOKAa3aTeNbHbIX YPaBHEHUN

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOABI pCHICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeJIbHBIX YPaBHEHUI

61

KonTponbnas pabota:
"ITokazaTenpHast QyHKITHS.
IToka3zaTenbHble ypaBHEHUA"

62

Jlorapudm uucmna. CBoiicTBa
norapupma




Jlorapudwm yucna. CBoiicTBa

63
aorapudpma

64 Jlorapudwm yucna. CBoiicTBa
Jorapudpma

65 JlecsiTHUHBIE U HaTypalbHbIE
norapuhMbl

66 JlecsiTHYHBIE U HaTypalbHbIC
JorapupMbl
[IpeoOpazoBanue

67 BBIPOKCHHM, COACPIKAIITUX
JorapupMbl
[IpeoOpazoBanue

68 BBIPAKEHUH, COMIEpKAIIUX
J0rapuQmbl
[IpeoOpazoBanue

69 BBIPKEHUH, COMIEpKAITUX
aorapudmsl

20 Jlorapudmuueckas GyHKUMS,
e€ cBolicTBa U rpaduk

71 Jlorapudgmuueckas GpyHKIus,
e€ cBolicTBa U rpaduk
Hcnonb3oBanue rpapuka

72 (byHKLINU 1715 pelIeHus
yYpaBHEHUN

73 Hcnonb3oBanue rpaguka

GYHKIUY JUTS] peIIeHUS




ypaBHEHUI

74

Jlorapudpmudeckue
ypaBHeHUsA. OCHOBHbIE
METOTbI PEIICHUS
norapuMUIECKUX
ypaBHEHUI

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
norapuGMUIEeCKuX
yYpaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
JorapuGpMUUECKUX
yYpaBHEHUU

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUECcKux
ypaBHEHUU

78

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUECcKux
yYpaBHEHUN

79

KonTponbnas pabota:
"Jlorapupmuueckas
¢byukuus. Jlorapupmuueckue
ypaBHeHHUA"




80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
apryMeHTa

82

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEICIICHUE
TPUTOHOMETPUIECKUX
(GyHKIMI 4nCI0BOTO
apryMmeHra

85

Tpuronomerpuueckas
OKPYKHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUYECKHUX
(GyHKIMI 4nCI0BOTO
aprymeHra

86

OcCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyIbl

87

OCHOBHBIE




TPUTOHOMETPUYECKUE
bopmybl

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

89

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

(bopMyiibl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

91

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

92

[TpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUN

95

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUN




Pewenne
96 TPUTOHOMETPUUYECKUX
ypaBHEHUH

Pewenne
97 TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pewenne
98 TPUTOHOMETPHUYECKIX
ypaBHEHUI

Pewenue
99 TPUTOHOMETPHUYECKIX
ypaBHEHUI

Pewenue
100 | TpuroHOMETpPHYECKHX
ypaBHEHU U

KonrtpomnsHas padora:
"TpuroHomeTpuyecKue
101 | BeIpaxkeHus u
TPUTOHOMETPHUECKHE
ypaBHeHHUA"

ITocnenoBaTenbLHOCTH,
CIIOCOORI 3aJaHUS

102 [MOCJIEI0BATEILHOCTEIA.
MeTtoa MaTeMaTHUECKOMN
WHIYKIHAH

103 MOHOTOHHBIE U




OTpaHUYCHHBIC
110CJIEI0BATEIBHOCTH.
Ucrtopus ananuza
OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

105

['eomeTpuueckas nmporpeccust

106

beckoneuno yOwiBarorias
reOMETpUYECKasl IPOTPECCUs

107

Cymma 6ecCKOHEYHO
yOBIBAIOIIEH reoMeTpHUIeCcKOn
MpOrpeccuu

108

JInHeHbIN 1
HKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JInHeHbIl u
HKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonp3oBanne nmporpeccun
JUTSL pEILLIEHUs pealbHBIX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

111

KonTponbhas pabota:
"ITocnenoBaTeILHOCTU U




nporpeccun"

HenpepriBable GyHKIINN U UX

112 .
CBOICTBa

113 Touxka pa3pbiBa. ACUMITOTHI
rpa¢gukoB QpyHKITHI

114 CgoiicTBa GHyHKIIHH
HENpEepPbIBHBIX HA OTPE3Ke

115 CaoiicTBa QyHKIUI
HETIPEPHIBHBIX HA OTPE3Ke

116 Meto UHTEPBANIOB AJIst
pelIeHus] HepaBEeHCTB

117 Meton uHTEpBAJIOB JUIs
pEeLIeHNs HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIs
pelIeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB

119 | HenpepbIBHBIX QYHKIUH 115
peleHus 3a1a4
IIpuMeHeHne CBONCTB

120 | HenpepbIBHBIX QPYHKITUH IS
peleHus 3aaa4

121 IlepBas n BTOpas
MPOU3BOIHBIE (DYHKIIUU
OmnpenenecHue,

122 P

F€OMETPUUYECKUN CMBICIT




MIPOU3BOAHOMN

Onpenenenne, GU3NIECKUA

123 .
CMBICJI TPOU3BOTHOM

124 VYpaBHeHuUEe KacaTeIbHOU K
rpaduky GyHKIIHMH

15 VYpaBHeHUEe KacaTeIbHOU K
rpaduxy GyHKINUN

126 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA

127 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA
[TpousBoHAs CYMMBI,

128 MIPOU3BEICHUS, YACTHOTO H
KOMITO3HITMHU () YHKIIUHA
[TpousBoHAS CYMMBI,

129 | mnpousBeneHus, YaCTHOTO U
KOMIO3UIINH (PYHKIIHIA
[TpousBoHAS CYMMBI,

130 | mpou3sBeneHus, YaCTHOTO U
KOMIO3UIINH (PYHKIIHIA

131 KonTponbhas pabora:
"I[IpousBogHas"
[ToBTOpenme, 0600IIEHNE,

132 | cucremaru3anys 3HAHHIA:

"VpaBHenus"




[ToBTOpenwue, 0600mIeHNE,

133 | cucremaTH3anKs 3HAHUMN: 1
"OyHKIHIR"

134 NrtoroBas KOHTpOJIbHAS 1 1
pabora

135 HroroBast KOHTpOIbHAS 1 1
pabora

136 [ToBTOpECHHE, O606IL[6HI:I€, 1
cHCTeMaTU3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB
136 10

I10 ITPOT'PAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[TpumeHneHue mpoOu3BOIHON
K UCCIIEeIOBaHUIO (QYHKITUIT
Ha MOHOTOHHOCTh U
HKCTPEMYMBI

[TpumeHneHue mpou3BOJHON
K UCCIIEeIOBaHUIO (YHKITUI
Ha MOHOTOHHOCTH U
HKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U

3KCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U

KCTPEMYMBI




IIpuMeHeHne Mpou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxxnenne HanOoOIIbIIETO
Y HAaMMEHBIIIEr0 3HAYEHUS
HEMPepbIBHON (QYHKIIMU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpepbhIBHON (DYHKIIUU HA
OTpe3Ke

10

Haxoxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxoxnenune HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS




HENpEepbIBHON (PYHKIIUHU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOKICHUS
HAWIY4IlIEero peueHus B
IPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne Mpou3BOIHON
JUISL HAXOKICHUS
HAWIY4IlIero peuieHus B
IPUKIIAIHBIX 3a7auax

15

IIpuMeHeHne npou3BOIHON
JUISL OIIPE/IETIEHUS] CKOPOCTH
U YCKOPEHHUsI IIpoIiecca,
3aJaHHOTO (POPMYIION WITH
rpaduKom

16

IIpuMeHeHne Mpou3BOIHON
JUIsL OTIPEIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (OPMYIION WK
rpaduKom

17

Komnosumus ¢pyHkumii

18

Komnosumus ¢pyHkumii

19

Komnozumus GpyHKImii

20

['eomeTpuyeckue o6pasbl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH




21

['eomerpuueckue oOpassl
YpaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

22

KonrponsHas padora:
"UccnenoBanue QyHKIHHA C
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpazHasi, OCHOBHOE
CBOMCTBO IEPBOOOPA3HBIX

24

ITepBooOpazubie
AJIEMEHTAPHBIX (YHKIIHUA.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

25

ITepBooOpazubie
AIIEMEHTAPHBIX (QYHKINH.
[IpaBuia HaXOXKICHUS
NepBOOOPA3HBIX

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Brraucnenue
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-
JleiiOHMIIa

28

Brruucnenne
ONpeIeIEHHOTO UHTErpaja
no ¢opmyne HproToHa-




JleitOnuIa

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHUS
TUIOINAACH TUIOCKUX (QUTYp

30

[IpumeneHnue nHTErpaa
JUTSL HAXO0XKIEHUSI 00HLEMOB
F€OMETPUUYECKHUX T

31

[Tpumeps! perieHuit
nuddepeHIaTbHBIX
yYpaBHEHUU

32

[Tpumeps! perieHui
nuddepeHIaTbHBIX
yYpaBHEHUU

33

MaremaTuueckoe
MOJIETTMPOBAHUE PEATbHBIX
MIPOLIECCOB € MTOMOIIIBIO
b hepeHIaTbHBIX
ypaBHEHUU

34

KonrtpomnbHas padora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuyeckue
(byHKLIMH, UX CBOICTBA U
rpaduxu

36

Tpuronomerpuueckue
(byHKLIMH, UX CBOICTBA U




rpaduku

37

Tpuronomerpuueckue
¢dyHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpuveckue
(GyHKINU, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHE#
TPUTOHOMETPHUYECKHUX
YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTHU

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

43

OTt60p KOpHEH




TPUTOHOMETPUYECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KonrtpomnbHas padora:
"I'paduku
TPUTOHOMETPUYECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE METOEI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIBI




pEeLIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelIeHus TOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METO/IbI
pELICHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METOJIbI
peLieHHs
norapuGpMUIeCKuX
HEPABEHCTB

54

OCHOBHBIE METO/IbI
pewenus
JorapuMUIECKUX
HEPABEHCTB

55

OCHOBHBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METOIBI
pelreHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METOIBI
peIIeHUS UPPAITUOHATBLHBIX




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIECHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METO/IbI
pEeLIEeHNs UPPALMOHAIBHBIX
HEPABEHCTB

60

OCHOBHBIE MCTOBI
pEeLICHUA UPppAllMOHAJIBbHBIX
HCPABCHCTB

61

I'paduueckue MeTo b1
pELIEHUs UPPAMOHATIBHBIX
yYpaBHEHUU

62

I'paduueckue MeTo b1
peLIeHUs UPPAaLMOHAIBHBIX
yYpaBHEHUHU

63

['padpuaeckue meTo b1
peILIeHUs TOKa3aTENbHbIX
yYpaBHEHUHU

64

['padpuaeckue meTo b
pelieHus MmoKa3aTeIbHbIX
HEPaBEHCTB

65

['padpraeckue meTo b1
pelieHus
JorapupMUUECKUX
YpaBHEHUU




66

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

67

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

68

['padpuaeckue meTo bl
pelIeHUs [T0Ka3aTeIbHbIX U
JorapupMuUUEecKux
yYpaBHEHUU

69

['padpuaeckue meTo bl
pelIeHUs [T0Ka3aTeIbHbIX U
J0rapupMHUECKUX
ypaBHEHUU

70

['padpuaeckue meTo b
pelieHus MoKa3aTeIbHBIX U
norapuGpMUUECKUX
HEPaBEHCTB

71

['padpuaeckue meTo b
pELIeHUs TOKA3aTeNbHbIX U
norapuMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabota:
"HppanuoHaibHEbIE,




IIOKa3aTeNbHbIE U
JorapupMuIEcKue
HepaBeHCTBA"

73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHYECKAS
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

74

KomnnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKAs
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
olepanuu C
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YHCIIaMU

77

N3o0paxkenune
KOMIIJICKCHBIX YHCECII Ha
KOOPJMHATHOM TIIOCKOCTH

78

N3o0paxenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau




N-0if CTEIIEHU U3
KOMIIJIEKCHOI'O YHCJIa

80

®opmyia Myaspa. Kopau
N-0M CTEIEHU U3
KOMILJIEKCHOT'O Yrcia

81

[Ipumenenue
KOMIUIEKCHBIX YHCEI JUIsl
petieHus pU3NIECKUx 1
reOMETPUUECKUX 3ajau

82

KonTponbhas padota:
"KomrmurekcHbie ynciia"

83

HaTypaJ'IBHBIC H OCIbIC
quciia

84

HarypasnbHble 1 1iensle
qucia

85

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEIT

86

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

87

[TpuMeHeHMe NpU3HAKOB
JEITUMOCTH LIEJIBIX YHUCEN:
HOJl m HOK

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJbIX YHCEIL:
HOJ/l m HOK

89

[TpumeHeHne npU3HAKOB




JACIIMMOCTHU LOECJIbIX YHUCCII:
OCTAaTKH IO MOAYJIIO

90

IIpuMeHeHne NpU3HAKOB
JEJIAMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIO

91

[IpruMmeHeHue npu3HaKoB
JEITUMOCTH IICIIbIX YHCEI:
anroput™ EBkimaa mis
pELICHHS 3a/1a4 B LENBIX
quciiax

92

KonTponbHas pabora:
"Teopus Henpix yncen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHEeHUI. PaBHOCHIIbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OCHOBHBIE METO/IbI
pElIEHUs] CUCTEM U
COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUI

96

OCHOBHBIE METOIBI
pEIIeHUS CUCTEM U




COBOKYITHOCTEM
HPPALIMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEMN
NoKa3aTeIbHbIX YPaBHCHUN

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEHN
NoKa3aTeIbHbIX YPaBHCHUN

99

OCHOBHBIE METO/IbI
pPELLIECHHS CUCTEM U
COBOKYITHOCTEHN
norapuGpMUUECKUX
ypaBHEHUU

100

OcHOBHBIE METO/IbI
pELIeHUs CUCTEM U
COBOKYITHOCTEM
J0rapuPpMHUECKUX
yYpaBHEHUHU

101

[TpumeHeHne cucTeM K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 U 3a71a4 U3
pa3InYHbIX o0yacTei
HayKH U PEAJIbHOM JKU3HH,
UHTEpIIpeTalus




MOJIYYCHHBIX PC3YJIbTATOB

102

[TpuMmeHeHne cUCTEM K
PELIECHUI0 MaTEMaTHUECKHUX
3a/1a4 U 3a/1a4 u3
pa3Iu4YHbIX o0nacTei
HAyKU U PEAIbHOU KU3HH,
UHTEPIIPETALNA
IIOJIyYEHHBIX PE3y/IbTaTOB

103

IIpuMeHeHne HepaBEeHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pas3n4HbIX o0nacTeit
HAyKH U PEAJIbHOM JKU3HH,
UHTEPIIPETALNS
IIOJIyYEHHBIX PE3YJIHTATOB

104

KonrtpomnbHas padora:
"CucreMsl palluOHAJIbHBIX,
MPPaLMOHATIbHBIX
MOKa3aTeNbHbIX U
JorapupMUUECKUX
ypaBHEHUI"

105

PanronasnbHbIe ypaBHEHHUS
C mapaMeTpamMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rapaMeTpamu




PanmonanbHBIE CUCTEMBI C

107
napameTpamu
HppaunoHanbHble

108 | ypaBHeHHS, HEpAaBEHCTBA C
napameTpamu

109 HppaunoHanbHble CUCTEMbI
C ImapaMeTpaMu
[Toka3arenbHble

110 | ypaBHEHUS, HEpABEHCTBA C
napameTpamu

11 [Toka3zarenbHbIE CUCTEMBI C
napameTpamu
Jlorapudmuueckue

112 | ypaBHeHHs, HEpaBEHCTBA C
napameTpamu

113 Jlorapudmuueckue
CHCTEMBI C TTapamMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHHS C TTapaMeTpaMu
Tpuronomerpudeckue

115 HEpaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CHCTEMBI C TapamMeTpaMu
ITocTtpoenue u

117

HCCICIOBAaHUC




MaTEMaTU4YECKUX MOJEIIEeH
pEaNbHBIX CUTYALMM C
IIOMOUIBbIO YPAaBHEHUH C
napaMeTpamu

118

[Toctpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJeNen
pealbHbIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

119

[TocTpoenune n
UCCIJIEJOBaHNE
MaTEMaTUYECKUX MOJEIIEH
pEaIbHBIX CUTYyalui C
ITOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

120

KonrtpomnbHas padora:
"3amaun ¢ mapamerpamu”

121

[ToBTOpenue, 06001IEHNE,
CHUCTEMAaTH3aI[1sl 3HAHMIA:
"VpaBHenus"

122

[ToBTOpenwue, 06001IIeHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"

123

[ToBTOpenwme, 0600IIEHNE,
CHCTEMAaTH3aLIMs 3HAHHUI:




"VpaBuenus. CucteMbl
ypaBHEHHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cuCTeMaTH3aIs 3HAHWI:
"HepaBencrpa"

125

[ToBTOpEeHmE, 0600IICHNE,
CHCTEeMAaTH3aIus 3HaHUH
"HepaBenctpa"

126

[ToBTOpEeHME, 0000IICHUE,
CcHUCTEMaTH3al|sl 3HAHMIA:
"HepaBenctpa"

127

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHUIA:
"ITpousBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IEHNE,
CHUCTeMAaTH3allis 3HAHUI:
"ITpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpenue, 06001IEHNE,
cUCTEeMaTH3aIusl 3HAHHH:
"IIpon3BogHas u €€
npuMeHeHue"

130

[ToBTOpenwue, 06001IICHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"NHTerpan u ero




npuMeHeHue"

131

[ToBTOpEHME, 0000IICHNE,
cUCTeMaTH3aIs 3HAHWI:
"Oyakuun"

132

[ToBTOpEeHmE, 0600IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"OyaKIun"

133

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"OyHkuun"

134

HToroBasi KOHTpOJIbHAS
pabora

135

Nrtorosas KOHTpOJIbHAS
pabota

136

[ToBTOpenue, 0600IEHNE,
cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

10







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM TIPOI'PAMMBI

10 KJTACC

Koa nposepsiemoro

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa3oBaTeJIk

pe3yJbTara 001ero ooOpazoBaHus

1 UYucna 1 BBIYUCIICHUS

11 OmnepupoBaTh NOHATHSAMH: PALMOHATBHOE W JIEHCTBUTENBHOE YHCIIO, OOBIKHO!
' HPOLIEHTHI

1.2 BrImonHATh apupMeTHIECKE OTepany ¢ pallMoHaIbHBIMU U JICHCTBUTELHBIMU

13 BoinmonuaTe npuOnuKEHHbIE BBIYMCICHUS, WCIONB3YS IpaBUiIa OKpPYTJICHUS,
' pe3ynbTaTa BRIYUCICHUN

OmnepupoBaTh NOHATHSAMH: CTEIEHb C IIENBIM IIOKa3aTesieM, CTaHmapTHas (o
1.4 4Kclia, KOPeHb HaTypalbHON CTENEHH; UCIOIb30BATh MOIXOAAIIYIO (hOPMY 3aIlHC
pelIeHrs MPaKTUYECKUX 33124 U PECTaBICHUS JaHHBIX

15 OnepupoBaTh TOHSATHSIMU: CHHYC, KOCHHYC W TaHTE€HC MPOU3BOJILHOTO
' MIPOU3BOJILHOTO YIJIa uepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKINN
2 VYpaBHEeHMs U HEPABEHCTBA

51 OnepupoBaTh MOHATUAMHU: TOXAECTBO, YpaBHEHHE, HEPaBEHCTBO, IIEJIO€, pall
' ypaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPUUYECKOE YPaBHEHUE

2.2 BeimonHATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPRXKEHUH U pelIaTh TPUTO

53 BeImonHATE TpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPAIMOHATIBHBIX BBIP
' THUIIBI IIETIBIX, PAIMOHATBHBIX M HPPAIIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB

24 [TpumMeHsTh ypaBHEHUSI U HEPABEHCTBA ISl PEIICHUS] MATEMAaTHIYECKUX 3a71ad U -
' HAYKH M PeabHOMN JKU3HH

95 MopenupoBaTh peajbHbIE CUTYaAIlMH Ha S3bIKE alreOphl, COCTABIATH BBHIPAKECHHUS
' YCJIOBHIO 33J]a4H, UCCIIEJOBATh IIOCTPOCHHBIE MOJIENIU C HCIOIB30BAHUEM aIlapa
3 OyHKIHH U TpaduKu

31 OnepupoBarh MNOHATUSAMHU: (PYyHKLHSA, crnocoObl 3anaHus (QyHKUMH, 00JacThb
' 3Ha4YeHHUH QyHKIUH, Tpaduk QyHKINHN, B3aUMHO 00paTHbIE PYHKITUN

3.2 OmnepupoBaTh MOHATUSME: YETHOCTD U HEYETHOCTh (DYHKIINH, HYJIN QYHKIIUH, TP

3.3 Hcnonb3oBathk rpapuky GyHKIMHA U1 peleHns ypaBHEHU I

34 Crpouth ¥ yuTaTh rpaduku JTUHEHHOW (QYHKIMH, KBaJApaTHUHON (yHKUHH, C
' MoKasaresieM

3.5 Hcnonw3oBarhk rpaduky (yHKIUNA IS UCCICIOBAHUS MPOILECCOB M 3aBUCHUMO




JPYruX y4eOHBIX MPEAMETOB U PEANbHOM KU3HH, BEIPaKaTh (POPMYIIaMHU 3aBUCHM

4 Hagana maTemaTnueckoro anaamsa
4.1 OnepupoBaTh NOHATUSAMMU: [10CIEA0BATEIBHOCTD, apU(YMETHUECKAs] U TEOMETPHYE
42 OmnepupoBarh TOHATHAMU: OECKOHEYHO YOBIBAaIOIIas TIe€OMETpUYecKas Ipor
' yOBIBAIOIIEH TEOMETPUIECKOI MPOrpeccuu
4.3 3amaBaTh MMOCIEI0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonbp30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEN M NPOTPECCUN Ul PELICHHUS |
' Xapakrepa
S) MHosxecTBa 1 JIOTUKA
5.1 OrniepupoBaTh MOHITUSIMHU: MHOKECTBO, ONIEPAIIMH HAa/l MHOYXECTBAMU
59 Hcnonp30BaTh TEOPETMKO-MHOXKECTBEHHBIN amnmapar Uil ONMCAHMs PEalIbHBIX
' pelleHNH 3a1a4 U3 APYrUX Y4eOHBIX IPEIMETOB
5.3 OnepupoBarh NOHATHAMMU: OIIPENEICHHUE, TEOPEMA, CIIEICTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOEHHUsI OCHOBHOI 00pa3oBaTeJibl
A 0011ero oOpa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
11 OnepupoBaTh NMOHATUSAMHU: HATypaJIbHOE, LIEJI0€ YHMCIIO; MCIOJIb30BaTh IPHU3HAI
pa3I0KEHUE YNCIIA HA TIPOCTBIE MHOYKUTENHN JUIsl PEIICHNUS 3aa4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM
1.3 OnepupoBaTh MOHATUAMHU: JIOTapUpM YKcIa, JECATUUHbIE U HATypaJIbHbIE JIOTAPH(
2 VYpaBHEHHUSI U HEPABEHCTBA
51 [IpumeHsITh CBOICTBa CTENEHHW JUIsl MPeoOpa3oBaHUs BBIPAXKEHUM, ONEPUPOBATI
' YPaBHEHHE U HEPABEHCTBO; peLIaTh OCHOBHBIE THUIIBI IOKA3aTENIBHBIX YPAaBHEHUH U
BemonHsaTe  mpeoOpa3oBaHus — BBIPAKEHUH,  COJEp)KalIMX  JIOTapU(MBbL;
2.2 jJorapumMuyuecKoe ypaBHEHHE M HEPaBEHCTBO; pEIIaTh OCHOBHBIE THUIIBI JIOT:
HEPABEHCTB
2.3 HaxoauTs perieHus npocTelmux TPUrOHOMETPUYECKIX HEPABEHCTB
54 OnepupoBaTh MOHATHAMH: CUCTEMA JIMHEHHBIX YPABHEHMM M €€ PEILIECHUE; HCIIC
' YPaBHEHUH Ul PEIIECHUS IPAKTUUECKUX 3a7a4
2.5 Haxoauts perieHns NpocTeNINX CUCTEM U COBOKYITHOCTEN palliOHAJIBHBIX YPaBH
26 MonenupoBaTh pealibHbIE CUTYallUM Ha SI3bIKE alreOpbl, COCTaBIATh BBIPAKEHU

CHUCTEMBI 110 YCJIIOBHIO 3aJa4u, UCCIICA0OBATh MIOCTPOCHHBIC MOACIIN C UCITIOJI30BaH]




OyHkmy U rpaduxu

OnepupoBaTh MOHATUSAMHU: MEpPHOAMYECKAas (QYHKIHS, MPOMEKYTKH MOHO

3.1 sKcTpemymMa (pyHKIMH, HAUOOJbIIICe U HAUMEHBIIIee 3HAYCHHS (DYHKITUU Ha IPOM
uccrnenoBanus QyHKIMH, 3aJaHHOH rpadukom

39 OnepupoBaTh NOHATUAMU: TpapUKU IMOKA3aTEIbHOM, JTOrapu@MHUUECKOH U TpI
' n300paxxaTh UX Ha KOOPJIUHATHON IUIOCKOCTH U UCIOJIB30BATh JJISl PEIICHUS YPaBE

33 N300paxaTh Ha KOOPAUHATHON IJIOCKOCTU TpaUKU JTUHEHHBIX YpaBHEHUN U H(
' CHUCTEMBI JINHEHHBIX YPaBHEHUN

3.4 Hcnonb3oBate rpadukd (QyHKIUE A7 KCCIEAOBAHUS MPOIECCOB U 3aBHCH
' TUCHUATIIIAH
4 Hayana maremaTndeckoro ananmsa

41 OnepupoBaTh NOHATUAMU: HETIPEpbIBHAS (DYHKIMS, MPOU3BOAHAS (PYHKIIMH; UCI

buznyecKuil CMBICI IPOU3BOIHOM JIJIS pelIeHUs 3a/1a4

4 HaxoauTbs nmpou3BOIHBIE JIEeMEHTAPHBIX (DYHKIUH, BBIYUCISATH MPOU3BOIAHBIE CYN
' GyHKIMT

43 Hcnonp30BaTh NMPOW3BOAHYIO U HCCIENOBaHHA (YHKIMM Ha MOHOTOHHOCTE
' pe3yNbTaThl UCCIIEIOBAHUS K TOCTPOCHHUIO rpaukoB

44 Hcronp30BaTh MPOU3BOIHYIO /ISl HAXOXKJCHHUS HAWTYYIIETO PEHICHUS B TIPUKIIAT
' HYKOHOMHMYECKHUX, 3a7a4ax

45 OnepupoBaTh MOHATUAMHU: MEPBOOOpa3Has W HMHTErpai; MOHUMATh T'e€OMETpPHY
' WHTETpaa

4.6 HaxonuTh nepBooOpa3sHble 37€MEHTapHBIX (PYHKLUH, BBIUUCIATE HHTErpall o oy

47 Pemrate npukiasHeie 3a1a9M, B TOM YHCIE CONMATBHO-DKOHOMHYECKOTO U (hU3NYE

MATEMAaTHYCCKOI'O aHajln3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
Pannonanenple yncna. OOBIKHOBEHHbIE M JAECATUYHBIE JpOOM, IPOLEHTHI, OECKOHEYE
11 ApudmeTrnueckue onepanuy ¢ paioHaIbHbIMU YHCIAMU, TPeoOpa30BaHUs YUCIOBBIX BBIPAXK
IIPOLIEHTOB JUIsl pELICHUs IPUKJIAIHBIX 3a]]a4 U3 Pa3IMUHbIX OTpaciiell 3HaHUM U peaIbHOM K13

12 JlelicTBuTenpHble yncia. PalyoHalbHble W MppalMOHANbHBIE 4Hcia. ApudMeTHdeckue or
' yuciaamu. [IpubamkEHHbIE BBIYUCICHNUS, IPAaBUIIA OKPYIJICHUS, IPUKKUJIKA U OLIEHKA Pe3yJIbTaT:

13 Crenenp ¢ uenbiM mnokasaresneM. CrtanpapTHass ¢opma 3amucu JACHCTBUTENBHOIO 4YHCHA.
' (bopMbl 3anKcH ACHCTBUTEIbHBIX YUCEI IS PELICHUS IPAKTUYECKUX 3a/1a4 U MPE/ICTaBICHUS 1

14 Apudmerndeckuii KOpeHb HaTypaIbHOU cTeneHu. J{edcTBus ¢ apuMeTHIECKUMI KOPHIMHU Ha

15 Cunyc, KOCHHYC ¥ TAaHT€HC YUCJIOBOT'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apPKTAHT'€HC YHUCIIO!]
2 VYpaBHEHMs U HEpAaBEHCTBA

2.1 ToaecTBa 1 TOKJIECTBEHHbIE IPEOOpPA30BaHUS

2.2 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BbIpaskeHUN. OCHOBHBIE TPUTOHOMETpHUUECKHE (HOPMY:.

2.3 YpaBHeHMEe, KOpEHb ypaBHEHUs. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTol MHTEPBAJIOB

2.4 Pemenue nensix 1 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB

2.5 Pemenne nppaninoHaabHBIX ypaBHEHUI U HEPABEHCTB

2.6 Pemenne TpUroHOMETPUUECKUX YPAaBHEHUM

97 [IpumeHeHre ypaBHEHUH M HEpPaBEHCTB K PEIICHHWI0O MaTeMaTUYeCKUX 3ajad U 3a4ad U3 p
' peabHOM KHU3HU
3 OyHKIMHN 1 TpadUKu

3.1 OynK1us, crocoosl 3ananus GyHkun. I'papux Gyaxum. Bzanmuo odbparublie GyHKIMN

3. Ob6nacTp ompezeneHuss U MHOXeCTBO 3HaueHUi ¢yHkiuu. Hymu ¢yskiuu. IIpomexyTku 3
' HEeu€THbIE (PYHKITUH

33 Crenennas QyHKIHS ¢ HaTypajdbHBIM W LEeTbIM ToKkaszateneM. EE cBoiictBa u rpaduk. CBc
' CTeTneHu

3.4 Tpuronomerpudeckas OKpy>KHOCTb, OIPEEICHIE TPUTOHOMETPUYECKUX (QYHKIIUI YUCIOBOTO !
4 Hayana maTematnueckoro aHaimsa

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHU MTOCIeA0BaTeNbHOCTEN. MOHOTOHHBIE TIOCIIEI0BATENE

4.2 Apudmernueckass M TeOMETpPHUYECKass MpOrpeccHH. beckoHeyHo yObIBaromasi TreoMeTpu




OeckoHeuHO yObIBaroIel reoMeTpuueckoi mporpeccuu. @opmyna CloKHBIX MpoLeHTOB. Hc
pelIeHns peaIbHbBIX 3a]a4 MPUKIAIHOTO XapaKTepa
S) MHosxecTBa U JIOTHKA
51 MHoOkecTBO, omnepauuu Haj MHoxecTBamu. Juarpammbl Oinepa — Benna. Ilpumenenue
' amnmapara JJisl OIMCaHus PeaJbHbIX MPOIECCOB U SIBJICHUI, IPU PEILICHUU 3a7a4 U3 APYTrux yuet
5.2 Omnpenenenue, Teopema, CieJICTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 UYucna v BBIYUCIICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI
1.2 CreneHsb ¢ palluoHaJIbHBIM ITOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIE JOrapu(MbI
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIMX JIOTAPU(OMBI
2.2 [Ipeobpa3oBanue BbIpaxXeHU, COAEpPKAIINX CTEIICHU C PAIlMOHATLHBIM MTOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHBIE YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuuecke ypaBHEeHHs 1 HEpaBEeHCTBA
2.6 CucTeMbl TMHEWHBIX YpaBHEHUH. Pemenue npukiiaaHbpIX 3a1a4 ¢ TOMOIIBIO CUCTEMBI JIHH(
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUH W HEPABEHCTB
28 [IpumeHeHMe ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHUYECKUX 3ajad U 3
' HAyKH U peallbHOM JKU3HH
3 OyHkIWH U TpaduKu
31 Oyukuus. [lepuognueckue ¢pyHkiuu. [IpomexxyTku MOHOTOHHOCTH GYyHKIMH. Makcum
' Haubonbiiee u HanMeHbllee 3HaUeHEe (YHKIIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpapuKu
3.3 [TokazarenpHas u norapudmuueckas GyHKINUN, UX CBOMCTBA U rpaduku
3.4 Ucnons3zoBanne rpadmkoB PyHKITUN TSI pEIICHUST YPABHEHUH U JIMHEWHBIX CHCTEM
35 Hcnonb3oBanue rpadgukoB (YHKIMHA Ui UCCIEAOBAaHMS IPOLECCOB M 3aBUCHMOCTE]
' pelIeHNH 33a1a4 U3 APYrUX YUeOHBIX MTPEIMETOB U peabHON KU3HU
4 Hauana MmaTemMaTiueckoro aHaimsa
4.1 HenpepriBable pyHKIIMU. MeTo HHTEPBAIOB JJIsl PELICHHS] HEPAaBEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHU CMBICI TPOU3BOIHOM




[TpousBosaHbie 3MeMEeHTapHBIX (QyHKIMH. DOpMyIbl HAXOXKACHUS MPOU3BOAHON CYyMMB

4.3 .
byHKIUH

44 [TpumeHeHne TPON3BOIHON K UCCIICAOBAHHUIO (PYHKIIUI HA MOHOTOHHOCTD U AKCTPEMYMBI.
' HAaMMEHBIIETO 3HaYCeHUsI PYHKLIUU HA OTPE3Ke

45 IIpumeHeHre NPOU3BOMHONW Ul HAXOXKICHMS HAWIYYIIEro PEIICHUS B IMPHUKIAIHBIX
' CKOpOCTH IpolLiecca, 3aJaHHOro (hopMysoi i rpapukoM

4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX

4.7 WuTterpain, ero reoMmeTpudeckuii U GU3NUECKuii cMbIci. Berancinenue uaterpana mo gopm;




HHPOBEPSEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30BAHUA

Koxa npoBepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBAHUS K NPeIMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHQG
NMPOrpaMMbl CpeHero 001ero oOpa3oBaHus

Biagenne Meromamu 10Kas3aTeNbCTB, QJITOPUTMAMM  pELICHUSA 3a]ad;

OIIEPUPOBATh IOHATUSAMU: OIPEAEICHHE, aKCUOMA, TEOPEMa, CIIE/C
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC (DOPMYTUPOBKH; MPUMEHSATh HX; YMEHHE
IIPOTUBOIOJIOKHOE YTBEPXKIACHUE, IPUBOAUTH IIPUMEPBl M KOHTPIIPH!
MAaTeMaTHYECKOW WHAYKIMH; IIPOBOJUTH JTOKA3aTEIIbHBIC PACCYKICHUS IpI
JIOTUYECKYIO MPABWIBHOCTh PACCYXKACHUI; YMEHUE OIIEPUPOBATH IIOHATUSAMY
OIEepally HAJl MHOXXECTBAMH; YMEHHE HMCIIOJIb30BATh TEOPETUKO-MHOKECTBE
peanbHBIX IIPOLIECCOB U SBJICHUM U NPU PELICHHUH 3a/1a4, B TOM 4YHCIIE U3
YMEHHUE ONEepUpOBaTh MOHATHAMHU: Tpad, CBA3HBIN rpad, AEpeBO, IUKI,

3aJaBaTh M OMUCHIBATH rpadbl Pa3IMYHBIME CIIOCOOAMU; HCIIOIB30BATh Ipadr

YMeHue ONCpHUpOBaTh IMOHATHAMU: HATYPAJIBbHOC YUCIIO, LEJIOC YUCIIO, CT
KOPCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHb C pPalHWOHAJIBbHBIM II0KAa3aTCJICM,
IIOKa3aTciicMm, HOFapH(bM qucia, CUMHYC, KOCUHYC U TAHI'CHC MPOHU3BOJIBHOI(
palluOHAJIBHOC YHCJIO, HPPAIMOHAJIBHOC YHUCIIO, MHOXECTBA HATypaJIbH
JIECTBUTEIIBHBIX YUCCJI; YMCHUC HCIIOJIb30BATh NMPHU3HAKU ACIUMOCTHU, HAU
HaNMMCHbBIIICC 06mee KpaTHOEC, aJIrOpUTM EBknuna pu peUICHUHN 3ala4;
NMO3MIUOHHBIMU CHUCTCMAMH CHHCIICHHA; YMCHHC BBIIIOJIHATE BBIYHUCJICHUC
BBIpa)I(eHI/Iﬁ CO CTCIICHAMMU U J'IOl"apI/Iq)MaMI/I, Hp606p330BaHI/I$I I[pO6H0'paI_[I/IO
OIICpHUpPOBATh  TIOHATHUAMU: ITOCICAOBATCIBHOCTD, apI/Iq)MeTI/I‘leCKaSI I
nporpeccusd, OCCKOHEYHO Y6LIB3.IOH_I8.H reoMCeTpHuICeCKasn Iporpe
MOCJICA0BATCIIBHOCTHU, B TOM YHCJIC C IOMOIINBIO PEKYPPCHTHBIX (bOpMy'J'I; yMCE
KOMIIJICKCHOC YHCIIO0, COHpSDKéHHLIe KOMIUJICKCHBIC YHUCJIa, MOAYJIb U aprT
(bopMa 3alliMCHU KOMIIJICKCHBIX 4YHCCII (FCOMCTpI/I‘{CCKaH, TPUTOHOMCTPHYICCK
MPOU3BOJAUTH apI/I(bMCTI/IquKI/IC JENUCTBUS C KOMIUIEKCHBIMH  YMCJI
HCIIOJIb30BaHUA KOMIUICKCHBIX YHCCI; ONCPUPOBATH IMOHATHAMH: MATPHUIIL:
MaTpullblI, FCOMCTpI/IquKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHe omnepupoBaTh IOHATHUSMH: PALMOHAIBHBIE, WPPALMOHAIBHBIE,
Jorapu@mMuuecKue, TPUrOHOMETPUYECKHE YPaBHEHHUSI U HEPABEHCTBA, UX CI
MOHATHUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IIPpeoOpa3oBaHue, YpaBHEHHE, HEP:
U HEpPaBEHCTB, pPAaBHOCWJIBHOCTb YpPAaBHEHMI, HEPABEHCTB M CHUCTEM;
HEPABEHCTBA U CHCTEMBI C IOMOIIBIO Pa3JIUYHBIX IPUEMOB; PEIIaTh YPAaBHEE

mapaMeTpoM; MPUMCHATE YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMBbI IJIA PCLIC]




3a/lav U3 pa3jInYHbIX obnacreit HAaYKU U peaﬂbHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTh (YHKIUH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIMHU, SKCTPEMYM (DYHKIUH
3Ha4eHUs1 (QYHKIMU HAa MPOMEXYTKE, HempephlBHAS (DYHKIHUS, aCUMIITOTHI
BTOpasi MpOHU3BOJHAS (YHKLIUH, TEOMETPUUYECKHH M (PU3UUECKUH CMBICI T
OTpeNeNIEHHBIA MHTErpajl; yMEHHE HaXOAMTh AaCHMIITOTHI Tpaduka )
MPOU3BOJIHBIE CYMMBbI, TIPOM3BEICHHs, YacTHOTO M KOMIO3UIMH (yH
KacaTeNnbHOW K Tpaduky (QyHKIUH, yMEHHE HAaXOIHUThb NPOU3BOIHBIC DIIEV
WCIOJb30BATh TPOU3BOJAHYIO JJISI MCCIENOBaHUS (YHKUUH, HAXOAWUTH |
3Ha4eHUs1 (PYHKIUH;, CTPOUTh TpadUKM MHOTOWICHOB C HCIOJIb30BAaHHEM
aHaJM3a; MPUMEHATH MPOU3BOIHYIO JIJIsl HAXO0XKJICHHSI HAWTYUIIErO PEIICHUS
COLIMAIIbHO-9)KOHOMHYECKUX U (PU3MUECKUX 3a7adyax; HaXOIUTh IJIOMIATH ¥
MHTETpaja; MPUBOAUTH MPUMEPhl MAaTEMAaTHYECKOTO MOJICITHPOBAHUS C TIC

YpaBHEHUH

YMenue omepupoBaTh MNOHATHAMH: Tpaduk GyHKIUH, oOpaTtHas QyHK
TUHEWHas (QYHKIOWS, KBajpaTHyHas (YHKIUS, paluoHaNbHas (QYHK
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
norapupmuueckass (QyHKIUH; YMEHUE CTPOUTh TpadUKd  HM3YYCHH
npeoOpa3oBaHus TpaguKoB (HYHKINH, UCIIOIB30BATh TPAPUKH I U3YUCHH:
MIpH PEIlIeHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEeIMETOB U 3a/1a4 U3 PEabHOM »
3aBHUCHMOCTH MEXy BETMYMHAMH; HCIIOIb30BaTh CBOMCTBA U rpaduku PyHK
HEpaBeHCTB W 3a/ay C MapaMeTpaMu; U300paxarh Ha KOOPIAWHATHOU IIIC
ypaBHEHUH, HEPABEHCTB U X CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJIE Ha I
IBM)KEHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 33Ja4d U3 OOJI:
ceMeMHbIMU (PUHAHCAMU); COCTABISATh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTER
3a/1a4¥, MCCIENOBATh IIONYYEHHOE DEIIEHHWE W OLEHUBATh IPaBAONONOC
MOJEIIMPOBAaTh pEaJbHbIE CUTYallMM Ha SA3bIKE MAaTEMAaTHKH; COCTaBILS
HEPABEHCTBA M UX CUCTEMBI IO YCIOBHIO 337a4M, UCCIIEIOBATH MOCTPOCHHE
anmnapara ajnreOpbl, HHTEPIPETUPOBATH IMOTYYEHHBII pe3ynbTar

YMeHue omepupoBaTh MOHATHAMHU: cpelHee apupMeTHyecKoe, MenuaHa,
3HAUEHUs, pa3Max, IUCIEpPCUs, CTAHJAPTHOE OTKJIOHEHUE YHCIOBOIO

UHTEPIPETHUPOBaTh WHGPOPMAILMIO, MPEJCTABICHHYI0 B Ta0iuuax, F
OTPa)KAIOIYI0 CBOWCTBA pEaJbHBIX IPOLIECCOB M SBICHHUM; INPEACTaBIAT
TaOJIMIl ¥ JUarpamMM; MCCIeI0BaTh CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE
METOZIOB M DJIEKTPOHHBIX CPEACTB; TpaUUEeCKH HCCIIEA0BAaTh COBMECTHE
JyarpamMm paccerBaHMs M JIMHEHHOW perpeccun

YMmenue ONCpUPOBAThH TOHATHAMU: CJ'Iy‘I&fIHBIfI OIIBIT U CJ'Iy‘IB.fIHOC COOBIT




COOBITHS; YMEHHE BBIYUCIIATH BEPOSTHOCTh C HCIIOJIB30BAaHUEM TIpadur
(OpMyIIbI CIOXKEHHSI U YMHOXEHHUS BEPOSITHOCTEH, opMyy HMOJIHOM BEpO:
KOMOHMHaTOpHbIE (AKThl U (POPMYJIIbI; OLEHUBATh BEPOSATHOCTU PEATBHBIX C(
MOHATHUSIMU: CllydaiiHasi BeIMYMHA, pacpe/IesIieHne BEpOSITHOCTEH, MaTeMaTu
U CTaHAAPTHOE OTKJIOHEHUE CIyYalHON BETUYMHBI, (PYHKIIMH PaCIpeleIeHH:
MOKa3aTeJIbHOr0O M HOPMAJIBHOTO PaCHpelleleHUi; YMEHHE HCHOJIb3C
pacnpenesieHuid Uig pelleHus 3ajady; 3HAKOMCTBO C MOHSTHUSIMH: 3aKO
BBHIOOPOYHBIX HCCIIEIOBaHUI; yMEHHE NIPUBOJUTH IMPUMEPHI MPOSBICHUS
MPUPOJHBIX M OOUIECTBEHHBIX SIBJICHHSX; YMEHHUE OMNEPUPOBATH MOHSATHUSIM
YHCIIO COYETaHUH, YMCIIO MepecTaHOBOK; OnHOM HproTOHA; yMeHHe mpUMeH
paccyXaeHusl s pelieHUs 3aJay; OLIEHWBAaTh BEPOSTHOCTH peak
BEPOSATHOCTHYIO MOJIETTb 1 HHTEPIPETUPOBATH OTYYEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh NMOHATHAMH: TOYKA, IPsAMAas, INIOCKOCTh, MPOCTPAHC
yIia, INIOCKUM YroJl, ABYIPAHHBIA YTOJ, TPEXTPAHHBIN YIrOJl, CKPEIMBAIOIIY
U TEPHEHIUKYISPHOCTh MPAMBIX M IUIOCKOCTEH, YIroJd MEXAY MPSAMBIN
IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, DPAaCCTOSHME OT TOYKHM [0 IUL
IPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHHUE HCIIOIb30BATH IIPH
(hakTel ¥ TEOpPEMBI IUIAHUMETPHUH; YMEHHE OLEHHBATH pa3Mepbl OOBEKTOB (
MAaT€MaTHYECKUE MOJEIN C MOMOILIBI0 T€OMETPUYECKUX NOHATUN U BEJIIMYU

IMPAKTUYCCKHEC 3a/laun

10

YMeHue omnepupoBaTh MOHATUAMM: IUIOUIab (GUIYphl, 00BEM (UTYPHI,
MHOTOTpaHHHUK, CEUYe€HHEe MHOTrOrpaHHHKa, KyO, mapajuienenunesn, IpH
MOBEPXHOCTh BpallleHWs], LWIMHAP, KOHyc, Iap, cdepa, miomanb ch
NUPaMUbl, TPU3MBI, KOHYCa, IMIMHAPA, 00bEM Ky0Oa, MPSIMOYIOJIbHOIO T
IIPU3MBI, WJINHAPA, KOHYyCA, 11apa, Pa3BEPTKA MOBEPXHOCTH, CEYEHHS KOHYC
OCHU WJIM OCHOBaHMIO, CEYEHUE 111apa, INIOCKOCTh, Kacatoasicst cpepsl, LIUITUE
CeueHHe MHOTOTpaHHUKa, N300paXkaTb MHOTOTPAHHUKH, (DUTYPBI U MTOBEPXHC
TOM YHCJIE C NMOMOUIBIO JJIEKTPOHHBIX CPENCTB; YMEHUE NPHUMEHSTH CBOMU
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUSI U3Yd4aeMbIX (UTYp, BBIIBHI
IpU3HAKAX TEOMETpUYEeCKUX (uryp, OoOOCHOBBIBATH WJIM ONpOBEPral
Kinaccuukanuoo QGUryp MO pPAa3TUYHBIM MPU3HAKAM, BBIMOIHATE HEO
IIOCTPOCHHUS

11

YMeHne onepupoBaTh MOHSATHIMH: JBI)KEHHE B MPOCTPAHCTBE, TMapalieilb
IUIOCKOCTH W B TIPOCTPAHCTBE, IIOBOPOT, TNpeoOpa3oBaHHE IOI00MS,

pacrio3HaBaTh paBHbIE W TOMOOHBIE (QHUTYpPHl, B TOM 4YHCIE B IPHPO]
WCTIOJIh30BaTh TEOMETPUUYECKHIE OTHOUICHHS MPH PEUICHUH 337a4; HAXOIHT
(nmuHa, yroj, IUIOmIaab, 0ObEM) MpPH PELIEHUH 3aJad U3 JIPYIHX y4eOHB!
KU3HH, yMEHHE BBIYUCISATH T'€OMETPHUYECKHE BEIMYUHBI (IJIMHA, YTOJI,

MOBEPXHOCTH), MCMONb3Yysd H3y4eHHbIe (OPMYJIbI U METOJbl, B TOM Ul




MUPaMUIbl, TPU3MBL, KOHYCA, IIMJIUHJIPA, TUIOMAbL cephl; 00bEM Kybda, mpsam:
MUPaMUbL, IPU3MbI, HIWIHH]PA, KOHYCA, Iapa; yMEHUE HaXOAUTh OTHOILICHHE

12

YMeHue onepupoBaTh IMOHATHAMM: IHPSAMOYrOJIbHAs CHCTEMa KOOPJWHAT,
KOOPAMHATBI BEKTOpPa, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO, P3
CKaJsIpHOE IIPOU3BEIEHUE, BEKTOPHOC IPOU3BEIACHHUE, YIOJ MEXKIY BEKTO
BEKTOPHBIA M KOOPAMHATHBIA METOJ JI PEUICHUS I€OMETPUYECKHUX 3aly

MPEIMETOB

13

YMeHne BBIOMpPATh MOAXOISIIMA METOM JJIS PEIICHUs 3a/adyd; MOHUMaHH
M3yYEHUU TPUPOJIHBIX U OOIIECTBEHHBIX IPOIECCOB M SBJICHUN; YMEHH
3aKOHOB MAaT€MaTUKHU B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHI MaTEMATH®
Y MUPOBOI MaTeMaTU4eCKOi HayKu




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI' 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepP:KAHUSA
1 Yucna u BIYUCIECHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku Je1MMOCTH HETbIX YUCE
1.2 Panyonanenele yncina. OObBIKHOBEHHBIE U JECATUYHbIE JPOOU, IPOLIEHTHI, OECKOHEYHBIE IIep
1.3 ApudmeTndeckuii KOpeHb HaTypaIbHOU cTeneHu. JleiicTBus ¢ apuPMEeTHUECKUMU KOPHIMH
14 Crenens c 1enbM okaszareneM. CTeneHb ¢ palliOHAbHBIM TToKa3zareneM. CBOMCTBA CTEIEH
1.5 CuHyc, KOCUHYC ¥ TAaHT'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAaHI€HC YHC
1.6 Jlorapudm uncna. JlecaTnaHble U HATYpAIbHBIC JTOTapHUPMBI
17 JleiicTBuTenpHble yucia. ApupMeTHUecKue omnepaluuu ¢ JCHCTBUTENbHBIMU yuciaMu. [l
' IpaBUJIa OKPYTJICHUS, TPUKUIKA U OLIEHKA Pe3yJbTaTa BEIYUCICHUH
1.8 [IpeoOpazoBanue BrIpaxeHUN
1.9 KommiekcHbie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Llenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 WppanronanbHpie ypaBHEHHS
2.3 TpuroHomerpuieckue ypaBHEHUs
2.4 [ToxazarenbHble U TOrapuPMUUECKHE YpPaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppauronanbHble HEPABEHCTBA
2.7 [ToxazarenbHble U TOrapu(PMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuia cucTeMbl JIMHEHHBIX ypaBHEeHHUH. OnpenenuTens MaTpULIbl
3 OyHKIUHU U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢yHkuuu. ['paduk ¢yHkumuu. B3zaumHo oOpaTHble (YHK
' ¢ynkuuu. [lepuognueckue GyHKun
Ob6nacte ompeneneHuss U MHOXKeCTBO 3HaueHWd ¢yHkuuu. Hymm ¢ynkuuun. ITIpomce
3.2 [TpoMexyTKM MOHOTOHHOCTH (PYHKIMU. MakcUMyMbl 1 MUHUMYMbI yHKIMU. Hanbonbin
(GYHKIIMHY HAa TPOMEKYTKE
3.3 CrenenHast GyHKIMS ¢ HATYpaJbHBIM U IIeNIbIM MoKa3areneM. E€ cBoiicTBa u rpaduk. Co




CTCIICHHU

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

3.5 [TokazarenbHas u torapudpmMudeckas GyHKIUU, X CBOHCTBA U TpapUKu

3.6 Touku pazpbiBa. AcuMnToThl rpadukoB pyHKuui. CBoICTBa PYHKINIA, HENPEPHIBHBIX HA O

3.7 ITocenoBaTeNbHOCTH, CIIOCOOBI 3a0aHMS II0CIIEN0BATEILHOCTEN

3.8 Apudmerndeckasi 1 reoMeTpuueckas nmporpeccuu. opmyina CI0XKHBIX TPOIICHTOB
4 Hauana marematnyeckoro anaamsa

4.1 [TpousBoauas ¢pyHkiuu. [Ipon3BoIHBIC AIEMEHTAPHBIX (YHKIIUN

4.9 [TpuMeHeHrne TPOM3BOTHON K MCCIICAOBAHHUIO (PYHKIIUI HA MOHOTOHHOCTD U DKCTPEMYMBI.
' HAMMEHBIIIETO 3HAYCeHUs! QYHKIIUN Ha OTPE3KE

4.3 [TepBooOpaznas. Uurerpan
9) MHo>kecTBa 1 JIOTHKA

5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J(narpamMmel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHocTh

6.3 KomOunaTtopuka
7 I'eomerpus

7.1 @urypsl Ha MIOCKOCTH

7.2 [TpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKu

7.4 Tena 1 MOBEPXHOCTH BpALICHUS

7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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