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HOACHUMTEJIBHAS 3AIITMCKA

VYuebubiit kypc «lIpakTHKyM 1O MareMaThKe» NpeAHa3HA4YeH [UIs TNPaKTHYECKOU
OTpabOTKM YMEHUH W HABBIKOB, MOJYYEHHBIX MpPHU H3yUYEHUHU y4eOHOro mpeamera anredpa u
HayaJla aHajau3a.

VY4eOHbIi Kypc YKpeIiieT OCHOBY JIsl YCHEIIHOTO OBJIAJICHUS] 3aKOHAMU (PU3UKU, XUMHH,
OMOJIOTUY, TOHUMAHHUS OCHOBHBIX TCHIICHIIMN pPa3BUTHUS YKOHOMHUKH W OOINECTBEHHOW XU3HH,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIOJBL30BATh UX IS JAIbHEHIIEro 00pa3oBaHus U B MIOBCEAHCBHOW KU3HU. B TO ke
BpeMsl OBJIaJieHHe aOCTPakTHBIMU H JIOTHYECKH CTPOTMMH KOHCTPYKLUHSAMHU airedpbl u
MaTEeMATHYECKOTO aHalli3a pPa3BUBAET YMEHHWE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH
WMCTUHHOCTD, JOKa3blBaTh YTBEPXKJICHHS C IOMOLIBI0 MHAYKIHMHM M PacCyXJaTh JEIyKTHUBHO,
UCITIOJIb30BaTh O00O0OIIEHNE M KOHKPETHU3aluio, aOCTparupoBaHUE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone um3ydeHus ydeOHOro Kypca OOydaromIudecs IMOJIyYalOT HOBBIA OMBIT PEIICHUS
NPUKIAIHBIX 33]1a4, CAMOCTOSITEIBHOTO IIOCTPOEHUS MAaTEMaTUYECKUX MOJENEH peabHbIX
CUTyalui, UHTEPIIPETAIIUHU TOJYUYCHHBIX PEHICHHUM, 3HAKOMSTCS C MPUMEpPaMU MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH B MPUPOJAE, HAYKE M HCKYCCTBE, C BBIJIAIOIIMMUCA MAaTeMaTHYECKUMU
OTKPBITUSIMU M X aBTOPaMH.

VY4eOHblii Kypc oOnajaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTCHIIMAJIOM, KOTOPBIiA
peanmu3yercss Kak depe3 ydeOHBIM MaTepualsl, CIOCOOCTBYIOUIMHA (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crenupuky ydeOHOH  JesATenbHOCTH, Tpedyromei
MPOJIOJDKUTENIPHON — KOHLEHTpPAllMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIYYEHHBIN pe3yJIbTar.

B ocnoBe meroauku o0ydeHusl anredpe M HayajgaM MaTEMaTHUECKOI'O aHajau3a JICXKUT
JEeSTEIIbHOCTHBIA IPUHLIUIT O0yYEHUS.

B y4eOHOM Kypce NMpHCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJCIUPOBAHHS, KOTOPHIC
pHU3BaHbl CHOCOOCTBOBAaTH (POPMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIENEH peaTbHBIX
CUTyallUi, MCCIEI0BAaHUs 3TUX MOJEJIEH C MOMOIBIO anmnapara ajreOpbl U MaTeMaTUYECKOrO
aHaJIn3a, MHTEPIPETALMH MOJYUYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETEHbI B KaXKIbIM M3
pa3zenoB MporpaMMbl, OCKOJIbKY BECh MaTepuai y4eOHOro Kypca IIHPOKO HUCIOJIb3YETCs IS
pelleHus MpUKIagHBIX 3a1ad. [lpu pemieHuM peanbHBIX MPAKTUYECKUX 3a1ad 00ydaroluecs
pa3BUBAIOT HAOJIOJATEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
MCIIONIb30BaTh AHANIOTHIO, 0000IaTh W KOHKPETU3HPOBATh Mpodiemy. JlesTenbHOCTh Mo
(GOpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAHBIX 33Jlad OPraHu3yeTcs B MPOLecce M3YYCHHS
BCEX TeM yueOHOro Kypca.

Ha wu3ydenue ydueOHOro Kypca «IIpakTukym mo maremaTuke» oTBoauTcs 34 gaca: B 11
kinacce (1 gac B Hezemro).

COIEPKAHUE OBYYEHUSA

Yucsia v BbIYUCICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, MPOIIEHTHI, OECKOHEUHBIE
nepuoanydeckue 1podu. [Ipumenenue apobdeii u MPOIEHTOB ISl pEelISHHs TPUKIATHBIX 3329 U3
Pa3JIMYHBIX OTPaciieil 3HAHUN U PEaTbHON KU3HHU.

JleiicTBuTenpHbIe YKcna. PanmoHanbHbIe M WppallMOHANBHBIE YHcia. ApuMeTHuecKue
omnepanuu ¢ JCUCTBUTENIBHBIMU 4YHCIaMU. MOIynb JNEUCTBUTEIBHOIO YHCIa U €ro CBOMCTBA.
[TpuOmmkE€HHbIE BBIYUCICHUS, TMpPaBWIA OKPYIJICHHs, TPUKUIKA U OIEHKa pe3ylbTaTta
BBIYMCIICHHI.

Cremnens ¢ nensiM nokasateneM. bunom HeroToHa. Mcnonb3oBanue moaxosiieit Gpopmsl
3aMUCH IEUCTBUTEIBHBIX YUCEI JJIsI PEIICHUS] TPAKTUUECKHX 3a/1a4 U TIPEICTABIICHUS TAHHBIX.

ApudmeTnieckuii KOpeHb HATYPaTbHOW CTENEHHN U €r0 CBOMCTBA.

CreneHp ¢ palMoOHATBHBIM TIOKa3aTelieM M €€ CBOWMCTBA, CTETNEHb C JACHCTBUTEIHHBIM
MOKa3aTeJIeM.



Jlorapudm uucna. CoiictBa norapudma. JlecITHIHBIC U HATypAJTbHBIE JIOTAPU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHusI 1 HepaBeHCTBA

ToxnecTBa M TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsI-cIeACTBUsL. HepaBeHCTBO, pellieHe HEpaBEeHCTBa.

OCHOBHBIE METO/Ibl PELICHUS LIETIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOro4wieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens ¢ nenasiMu kodddunuentamu. Teopema Buera.

ITpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUN, COAEPKALINX CTENEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABI PEUICHHMS  HPPALUOHAIBHBIX
YPAaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHECHUMN.

[TpeoOpa3oBaHue BEIpaKEHUH, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHMs JIOrapu(pMHUUECKHX
YPaBHEHUH.

OcHoBHBIE TpuUroHomerpudeckue (opmyinel. I[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHOMeTpU4EeCKUX YPaBHEHHM.

Pemenne cucrem JMHEWHBIX ypaBHEHUH. MaTpuiia CUCTEMBbl JIMHEWHBIX YpaBHEHHI.
Onpenenurens MaTpulpl 2X2, €ro reOMETpPUYECKUH CMBICI U CBOMCTBA, BBIYMCIIEHUE €r0
3HAYECHMS, IPUMEHEHUE ONPENEIIUTENS Ul PELIECHUS CUCTEMBI JIMHEHHBIX ypaBHEHUH. Peenue
IPUKIAIHBIX 33]]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAEIUTEIIEH.

IlocTpoeHrne MareMaTH4eCKUX MOJENEW peaabHOM CUTyallMM C IIOMOILIbI0 YPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUI M HEPAaBEHCTB K DPELICHUI0 MAaTEMAaTHYECKHUX 3a7ad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U pealbHOU JKHU3HU.

DOyHKIUH U rpauKu

Oynkuus, crnocodbl 3amaHus (QyHkuuu. B3ammuo oOpatbie (yHkiun. Kommosumus
¢ynkuuit. I'paduk pyHkuuu. SnemeHTapHbIe IpeodpazoBaHus rpaduKoB (PyHKIHUMA.

Ob6unacTp onpeneneHuss ¥ MHOXKeCTBO 3HaueHUN ¢yHkuuu. Hynu dynkuuu. IpomexyTku
3HaKonocTossHcTBa. UETHble u HeuéTHble QyHKuuU. Ilepuoguueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcumMyMbl 1 MUHUMYMBI (yHKUIMU. Hanbosnbliee n HauMeHblee
3HaYeHUs (PYHKIMU Ha TPOMEKYTKE.

JluneiiHast, kBagpaTU4Has U IpOOHO-TUHEIHAST PYHKIMH. DJIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOEHHE UX I'PaPHKOB.

CrenenHas QyHKIMS C HaTypaJbHbIM M LENbIM MoOKa3zareneMm. EE cBoiicTBa u rpaduxk.
CpoiicTBa 1 rpaduk KOpHA N-OM CTerneHW Kak (QyHKIMM OOpaTHOM CTENeHH C HaTypalbHBIM
IIOKa3aTeJIEM.

[Toka3zarenbHas U gorapudmuueckas GyHKIMH, UX cBOicTBa U rpaduku. Vcnonbp3oBanue
rpadukoB QYHKIMN Ui pelIeHus] ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (PYHKLHUH
YHUCIIOBOTO apryMeHTa.

@OyHKUIMOHATbHbIE 3aBUCUMOCTH B pealIbHBIX Ipolieccax U ABIeHUsX. I'paduku pearbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4ecKOro aHajmu3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEA0BATEILHOCTEH. MeTol MaTeMaTH4eCcKoi
UHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYeCKOIo aHalln3a KaK aHalin3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEYHO yOBIBAIOLIEH reOMETpHUUECKON MPOTrpPEeCcCHU.



JIMHEeHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrpECCUU ISl pELIEHMsI pealIbHBIX 33]1a4 IPUKJIaJHOIO XapaKTepa.

HenpepriBuble (yHkuuu u ux cBoiictBa. Touku paspbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPEPBHIBHBIX HAa OTpe3ke. MeToA HMHTEPBAJOB JUIS pEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpephIBHBIX (GYHKIIUH JIJIsl pelIeHus 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie GpyHKIMU. OnpeeneHne, TeOMETPUIECKUN U (PU3HUeCKUi
CMBICJ POU3BOAHON. YpaBHEHHUE KAacaTeNbHOM K rpapuKy QyHKIIMH.

[TpousBoHbIe 3NeMeHTapHbIX QyHKUIUH. [Ipon3BoaHAsS CyMMBI, TPOM3BEACHHS, YACTHOTO
U KOMIO3UIINU (QYHKIUH.

MHoskecTBa U JIOTHKA

MHOecTBO, onepali HaJl MHOKECTBAMHU U UX CBoMcTBa. Jlnarpammel Diinepa—BenHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmapara I ONHUCAHMs PEANbHBIX IPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MAaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

Yuciia ¥ BbIYMCICHHSA

Harypanbuble u wnenble uucna. [IpuMeHeHHe NpU3HAKOB ACIUMOCTH LENbIX YHCET,
HauoOonbui obmui nenurens (nanee — HOJl) u Haumensiee obiee kparHoe (manee — HOK),
OCTaTKOB 10 MOJYJII0, aJiropuT™Ma EBKIMAA 115 pelieHrs 3a4a4 B LEJIbIX YUCIIAX.

KommiekcHble uymcna. AnreOpaundeckass W TpUTOHOMETpuUuecKas (opmbl 3amucu
KOMIUIEKCHOTO yucia. ApudMeTHUeCKHe ONepaluu ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI HA KOOpIAUHATHOM tockocTh. Popmyia Myaspa. KopHu N-oii cTrenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNn [UIsl pelleHus (PU3NYECKUX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUs] 1 HEPABEHCTBA

CucreMa u COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO60p KOpHEW TPUTOHOMETPUUYECKUX YPABHEHHIl C IOMOIIBI0 TPUTOHOMETPHUYECKON
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4ecKkiux HEPaBEHCTB.

OcCHOBHBIE METO/IbI PELLIEHNUs TOKA3aTENbHbBIX U JIOrapu(MUUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pEIIEHUST CUCTEM U  COBOKYIHOCTEH  pallOHalbHbIX,
UppalMOHATIbHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

IIpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3alad4 U3 Pa3MYHbIX oO0NacTell HayKu M pealbHOW >KU3HU, WHTEpHpeTalus MOJy4YEeHHBIX
pe3yabTaToB.

DyHKIUHN U TPaPUKH

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

['padmyeckue MeTONbl pELIEHUS YpaBHEHUH M HepaBeHCTB. ['paduueckue MeToabl
peleHus 3a1a4d ¢ napaMeTpamH.

Hcnonp3oBanne rpadukoB (PYHKIUN I HWCCIEIOBAHUS TPOIIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana matemMaTH4ecKkoro aHajaimsa

[TpuMeHeHne MPOU3BOIHOM K UCCIEIOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnenre HanbobIero 1 HaMMEHbIIEro 3Ha4YeHU HepephIBHON (DYHKIIMU Ha OTPE3KeE.

[IpuMeHeHre NPOU3BOMHOM Ml HAXOXACHHUS HAWIYUIIEro PpEeHIeHHs B IPHUKIAIHBIX
3ajayax, JJIs OINpeAeNeHUS CKOPOCTH U YCKOpPEHUs Mpolecca, 3aJaHHOro (QopMyJsiol Hiu
rpauKoMm.



[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBoOOpa3HbIX. [lepBooOpaszHbIe AMeMEHTapHBIX
¢ynkuuii. [IpaBuna HaX0XKAEHUS TIEPBOOOPA3HBIX.

Wnterpan. ['eomeTpruueckuii cMbica MHTErpaia. Beluncienue onpeaenéHHoro uHTerpaia
no ¢popmyne Hetorona-Jleiibauna.

[IpumeneHre wWHTErpana Uil HaXOXKJIEHHUS IUIOMAAeHd IJIOCKUX @uryp u o0bEMOB
FE€OMETPUUECKUX TEII.

[Tpumeps! pemennit nuddepeHnuanbHbIX ypaBHEeHH. MaTteMaTuueckoe MOAeIMpPOBaHNe
peabHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHINaATbHBIX YPaBHEHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJJHEI'O OBILIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIENYp TIPakJaHCKOro oO0ImIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHE B3aMMOJEWCTBOBATH C COLIMAIBHBIMU WHCTHTYTaMHU B
COOTBETCTBUH C UX (QYHKIMSIMUA ¥ Ha3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOAIIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUHUCKHX
MAaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHME JyXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKU U ACSITeNbHOCTbIO YYEHOrO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHHWE K  MHpYy, BKJIIOYas  ACTETHUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHWH, pacCcyXJIeHHH, BOCHPUUMYMUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BH/I0B UCKYCCTBA;

5) pusuveckoro BOCNUTAHMSA:

c(OpMUPOBAHHOCTh YMEHHUS PUMEHATh MaTEMaTUYECKUE 3HAHUS B UHTEpecax 310pOBOT0O
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryJigpHas (u3nuecKkas akKTUBHOCTB),
¢u3nUecKoe COBEpIIEHCTBOBAHUE MPH 3aHATUAX CHOPTUBHO-03JOPOBUTENIBHON J€SITEIbHOCTHIO;

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYJY, OCO3HaHHE IIEHHOCTU TPYIOJIO0Ms, HHTEpEC K pa3IMyHbIM cdepam
pohecCHOHANBHOM JESITENbHOCTH, CBSI3aHHBIM C MAaT€MaTHKON U €€ MPUIIOKEHUSMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymed mnpodeccud U Ppealn30BBIBATE COOCTBEHHBIE
’KU3HEHHbIE TIIJIaHbl, TOTOBHOCTh U CIIOCOOHOCTH K MaTeMaTH4eCKOMYy OOpa30oBaHHMIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYacTHIO B PEIICHUHU
MPAKTUYECKHX 3a7[a4 MaTeMaTUYeCKOI HalpaBIeHHOCTH;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KyJIbTYpbl, IOHUMAHUE BIUAHUSA COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aJbHOTO  XapakTepa  AKOJIOTMYECKMX  MpoOJieM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHWUN Ui pellieHHs 3a/1a4 B OOJIaCTH OKpY’Karollled cpeipl, TNIaHUpOBaHKE
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IMOCIEICTBUH ISl OKpY KaroIlel Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HayKd U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTHYeCKOH HayKH Kak cQepsl
YeJIOBEUECKON JEATeNbHOCTH, HTANOB €€ Pa3BUTUA U 3HAUMMOCTHU AJIS PA3BUTHUS LIMBUIIU3ALMH,
OBJIAJICHUE SI3bIKOM MAaT€MAaTUKH U MAaTEMaTU4YECKON KyJIbTYpOU KaK CpPeICTBOM IO3HAHMS MHPA,
TFOTOBHOCTh OCYILIECTBIATh IPOSKTHYIO U MCCIIEI0BATENbCKYIO IE€ATEIbHOCTh HHAUBUYAIbHO U
B IpyMIIE.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTebHBbIE YHHBepPCcaJbHbIe YUeOHbIe AeliCTBUS

Ba3zoBble Jjornuyeckue aeiicTBu:

BBISBJISITH U XapaKT€PU30BaTh CYILIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHUMH MeXAy MOHATUAMH, (OpMyJIUpOBaTH ONpEAETICHUS  MOHATHH,
yCTAaHABJIMBATh CYUIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHUA U
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MNPeoOpa3OBHIBAThH CYXKICHHS: YTBEPIUTEIbHBIC H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEUYUsS B (pakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IMpeljiaraTb KPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaTh BBIBOJABI C HCHOJb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TpsMble U
OT MPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAlMI0, IMPUBOAUTH NPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBObI;

BbIOMpaTh CHoco® pemieHUs Yy4eOHOM 3ajgaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOojee MNOAXOASIIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ucciie1oBaTe1bCKUeE 1 CTBHA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT TTO3HAHUS, ()OPMYIHPOBATH
BOINPOCH], (UKCUPYIOLIME NPOTUBOpEUHE, NpoOJjeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro OObEeKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, IPOIIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 000OIIEHUSI U BBIBOJBI IO pe3ysbTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOIOKEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Padora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pEILeHNUs 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaThb M HHTEPIPETUPOBaTh MHGOPMAIMIO PA3IUYHBIX BHAOB U (HopMm
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TMPEACTaBIATE €€ B  pa3iMyHbIX  ¢opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBHO  Cc(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe yueOHbIe JeHCTBUSA

Oo0wmenne:



BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXJIEHHUS B COOTBETCTBUU C YCJIOBUSAMHM M LEISAMHU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U NMUCHMEHHBIX
TEKCTax, JaBaTb IIOSICHEHUS 10 XOAY pELICHMs 3aJadyd, KOMMEHTHUPOBATb IIOJy4YEHHBIN
pe3yJibTarT;

B X0/ie OOCYX/IE€HHUsS 33a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYXJIAae€MOM TEeMbI, IPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEIEHHBIE HAa NOMCK PELIEHMsI, CONOCTaBISATh CBOU
CYX/IEHUS C CYXKICHUSAMHU JPYTUX YYaCTHUKOB AMAIOra, OOHapyKMBaTh pa3Myhe U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTUpOBaTh Pa3HOITIACHS, CBOU BO3PAKCHHUS;

IIPEICTaBIIATh PE3YyJbTaThl PELICHMs 3aJa4M, DKCIEPUMEHTa, HCCIIECIOBaHUs, IMPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS € Y4Y€TOM 3aJad4 [pe3eHTAlud U
0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbBIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs ¢ Yy4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECca U pe3yJibTaTa pelIeHNs MaTeMaTUUeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHITH IPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIMIMOKY, JaBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEIbHOCTD:

MIOHMMATh M UCIOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHIUBUAYaJIbHOW pabOThI Ipu
pelieHMH Yy4yeOHBIX 3a/1ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI paboOT, OTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3ybTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B I'PYINIOBBIX (opMax padoThl (0OCyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
HITYpPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JpYrMMHM 4I€HaMH KOMAaHIbl, OLIEHHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMHA MPOIYKT MO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kJiacce 0Oyd4aroIIMMCS MOJYYHUT CIEAYIOLIME MpeaAMETHbIE
pe3ynbTaThl MO OTIENBbHBIM TeMaM palbouell mporpammsl yuyeOHOTro Kypca «AinreOpa W Hayaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yucsia 1 BHIYMCIICHUS:

CBOOOJTHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEYHas! MepUOUecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATIBLHOE YHUCIIO, MHOKECTBA pPAIlMOHAIBHBIX U JEHCTBUTEIBHBIX
qKcell, MOAYJIb I€HCTBUTEIBHOIO YUCIIA;

IPUMEHSTH IpOOH U MPOLEHTHI JAJIsl PEIIeHUs IPUKIAIHBIX 3a/1a4 U3 Pa3InYHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

NPUMEHSTh NPUOIIKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYTJICHHs, MPUKHUIKY U OLEHKY
pe3yJibTaTa BBIUYUCIICHUH;

CBOOOJHO ONEpUPOBATh IOHSATHEM: CTEMEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
HOIXOAAIIYI0 (OpMy 3alHMCH JACUCTBUTEIBHBIX YUCEN IS PelIeHHs MPAaKTUYeCKUX 3a1ad U
MIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOI CTENEeHH;



CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PAllMOHAIBHBIM I10Ka3aTelIEM;

CBOOOJTHO OMEpUPOBATh MOHATUSAMH: JIorapudM dHcaa, JECATUYHbIE U HaATypajbHbIC
JorapudMmBbl;

CBOOOJTHO OIEPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI€HC YHCIIOBOTO
apryMeHTa;

OTIEPHPOBATH MOHATHIMU: APKCUHYC, APKKOCHHYC M apKTAHTCHC YHCIOBOTO apryMEeHTa.

YpaBHeHUsI 1 HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXKIECTBO, ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTHh Pa3IMYHbIE METOJbl PEUICHUS PALMOHAIBHBIX M JPOOHO-PAIIMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/l HHTEPBAJIOB JJIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHAMH: MHOTOWIEH OT OJHOW NEePeMEHHOW, MHOTOWIEH C
HeJNbIMA KO3 QULIMEHTaMH, KOPHM MHOIOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera ains pemenus 3a1ay;

CBOOOJHO ~ONEepUpOBaTh IMOHATHSMU: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHLa,
OTIpEeNeNIUTEeNb MAaTpUIbl 2 X 2 W €ro reOMEeTPUYECKHH CMBICI, HCIOIb30BaTh CBOICTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUs], IPUMEHATh ONpPEAeTUTENN A PELIeHus
CHCTEMBl JMHEWHBIX YpaBHEHHI, MOJEIUPOBATh pPEAIbHBIC CUTYAIlMd C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIe10BaTh IOCTPOEHHBbIE MOJAEIM C IOMOIIBIO MaTpull H
OTIpeNieNUTeNeH, HHTEPIIPETUPOBATH MOTyUYEHHBIN Pe3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHSAMH JUIsl TpeoOpa30BaHus BIPaKEHUI;

BBIMIOJIHATh ~ MIPEOOpPA30BaHUSI  YHCIOBBIX  BBIPDAKCHHH, COAEP)KAIIMX CTENEHH C
paLMOHATILHBIM I10Ka3aTelleM;

UCTIOJIB30BaTh  CBOWMCTBA  JIOTapuU(MOB UIi  MpeoOpazoBaHMs  JIOTapU(PMUIECKUX
BBIPXKEHUI;

CBOOOJTHO  ONEpPHUPOBATH  TMOHATHAMHU:  HPPALUOHANbHBIC,  ITIOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMynsl Ui IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPKEHHIA,

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHME, TPUMEHATh
HE0O0X0IMMBbIe (POPMYITBI ISl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHIX YPaBHEHUH;

MOJENUPOBaTh pealbHble CUTyallMd Ha s3bIKe aireOpbl, COCTaBIATh BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA IO YCJIOBUIO 3a/ladd, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUHA U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (PyHKUMN, rpa@uK (QYHKIUH, BBIIOIHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OMEpPHUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS W MHOXKECTBO 3HAYCHUH
(byHKIMYU, HYJIM QYHKLUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OIIEPHPOBATH TOHATHAMHU: YETHBIE W HEUETHBIE (DYHKIUH, TIEPUOIUUECKUE
(GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MAaKCUMyMbl M MHUHUMYMBbI (YHKIIHH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYeHNE (PYHKIINU Ha TIPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH MOHATHSAMHU: CTENeHHass (YHKIHUS C HATypalbHbIM U LEJIbIM
nokazareseM, rpaduK CTENeHHON (YHKIWW C HAaTypaJbHBIM W IENBIM TOKa3aTeneM, rpaduk
KOpHs N-0ii CTENeH! KaK (YyHKLIUU OOpaTHOM CTENEeHU C HaTypaJIbHbIM MTOKA3aTeIeM;

OTIEPHPOBATh TOHATHIMH: JMHEWHAs, KBaJIpaTU4YHAs W JAPOOHO-IWHEHHAs (QYHKIHH,
BBITOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: ITOKa3aTellbHas W JorapupMuuecKas (yHKIHUH, UX
CBO¥CTBA U IrpadMKu, UCIIOIB30BaTh UX IpadUKH JUIsl peIICHHs] ypaBHEHHIA;



CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OINpENEIeHUe
TPUTOHOMETPUUYECKUX (PYHKIUN YUCIIOBOTO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QyHKIUH A7 MCClIe0BaHMs IPOLIECCOB M 3aBUCUMOCTEH MpHU
peLIeHNH 3aJad U3 JPYruxX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BBIpaXaTh (opMyiIaMu
3aBUCHUMOCTH MEXKIY BEJIUYNHAMU;

Havyana maTeMaTH4eCcKOro aHaJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apupMeTHdecKas U IeoMeTpuYecKas Iporpeccus,
OeckoHeuHO yOBIBaIOIIasi FreOMETPUYECKasi IPOTPECCHs, TMHEHHBINA U SKCIIOHEHIMAIBHBIA POCT,
(bopMyI1a CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU JUUISl PELIEHMSI pEAJIbHBIX 33]a4 IPUKJIaJHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  HNOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/aHUs
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMATHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
(GyHKIMH, aCUMIITOTHI Tpadrka GyHKIINUH;

CBOOOZHO ONEpUPOBATH MOHATHEM: (YHKIMs, HEIpepbIBHAs Ha OTpE3Ke, IMPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH /715 peILIeHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh TMOHATHUSAMHU: TIEpBas W BTOpas TMPOU3BOJAHBIE (DYHKIIHH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIUMCIIATh MPOU3BOAHBIE CYMMBbI, INPOU3BEICHHS, YAaCTHONO M KOMIIO3ULUHU JABYX
(GyHKUHMH, 3HaTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (QYHKLUH;

UCTIOJIB30BaTh TEOMETPUUYECKHII U (PU3UICCKUIN CMBICI IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MuoxecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpallMU HaJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUlsl ONMCAHUS peabHBIX MPOLECCOB
U SIBJICHUM, IPU PEIIEHUY 3aa4 U3 JPYTUX YYEOHbIX [IPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHAMM: OIpEJeNIeHHe, TeOopeMa, YypaBHEHHE-CIEJICTBHE,
CBOMCTBO MaTeMaTH4eCKOro OO0BEKTa, J0Ka3aTelIbCTBO, PAaBHOCWIbHBIE YpPaBHEHHUS U
HEPABEHCTBA.

K konny oOyuenus B 11 kuacce oOydaroluiics MOMYYHUT CIEIyIOIIME IpeIMEeTHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOr0 aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATUSMHU: HATYypajJbHOE U 1IEJI0€ YHCI0, MHOXKECTBa
HaTYpaJIbHBIX M LENbIX YHCEN, UCIIOIb30BaTh NPU3HAKU AenumocTty nensix yucen, HOJ n HOK
HaTYpaJIbHBIX YHMCEN JJIsl pEeLIeHUs 3a7a4, IPUMEHATh alroput™ EBkinia;

CBOOOJIHO ONEPUPOBATh MOHATUEM OCTaTKa MO MOJYJIIO, 3allMChIBaTh HATYpaJbHbIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHcell, MPeICTaBIsATh KOMIUIEKCHbIE YHCIia B alre0panueckoll U TpUroHOMeTpuueckoil dopme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsI M HEpaBEHCTBA:

CBOOOJTHO ~ ONEpUpOBAaTH  MOHATHAMHU:  HpPpAaLUOHAIbHbIE,  TOKa3aTelbHble U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXOJI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOZHO OINEpPUPOBaTh MOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHSTH
HEo0Xo1uMble (GOPMYITBI IS peIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHSAMH: CHCTEMAa U COBOKYITHOCTh YPAaBHEHUIN U HEPAaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOJAUTh PELIEHHUs] CHCTEMBI M COBOKYITHOCTEN
paloHaIbHBIX, HMpPPAlOHATIbHBIX, TOKA3aTeNbHBIX M JIOrapu(MUYECKUX YpaBHEHUH U
HEPABEHCTB;



pemate palioHajbHble, HWpPpPALMOHANBHBIC, I[OKa3aTelbHble, Jorapudmuyeckue u
TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA, COJIEpPKAIllNe MOYJIN U TapaMeTPhl;

IPUMEHSTH TpaduuecKre METOIbI ISl PeIlICHUs] YPaBHEHUI 1 HEPABEHCTB, a TAakXKe 3a/1a4y
C IapaMeTpamu;

MOJICJIMPOBaTh peajibHbIE CHUTyallMd Ha s3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YpPaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3aJa4yd, HCCIEI0BATH IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATD MOJIyYEHHBIH pe3ybTaT.

DyHKIUHA U TPaGUKH:

CTPOUTH Trpa@UKu KOMMO3UIMHU (DYHKIUNA C IMOMOIIBIO 3JIIEMEHTAPHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3HIIUHU ABYX (DYHKIIHIA;

CTPOUTh TIeoMeTpHYecKkre oOpa3bl ypaBHEHHWH M HEPABEHCTB HA KOOPAWHATHOU
IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'PpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTh (QYHKIUU JJI1 MOJICTHPOBAHUS ¥ HUCCIICIOBAHUS PEaTbHBIX IMPOIIECCOB.

Hauyana maremaTu4yeckoro aHajamsa:

UCIIOJIb30BaTh IPOM3BOJHYIO JUISI UCCIICOBaHHWS (YHKIUMM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJWTh HANOOJIbIIICe U HAMMCHbIIICE 3HAYCHHS (DYHKIIMHA HENTPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh IPOU3BOAHYIO JUIsl HAXOXKICHUSI HAWTY4IlIEro PElIeHHs] B MPUKIATHBIX, B
TOM YHCJIE COLIMAJIbHO-D)KOHOMHYECKHX, 3aJadyax, IJIs OIPEIEICHHUS] CKOPOCTH M YCKOPEHHUS
mpolecca, 3a1aHHOro GopMyJIIOi Uil rpaduKoMm;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: IIEPBOOOpaA3HAs, ONPeeIEHHBIN HHTETPal, HAXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH HHTerpan mo ¢opmyne HproToHa-
JletiOnuna;

HAXOAHTh IJIOIIAAN MIOCKUX (GUTYP U 00BEMBI TEJ C MTOMOIIBIO0 HHTETpaa;

MMETh MPEJCTABICHUE O MATEMATHYECKOM MOJCIMPOBAHUU Ha IMPUMEPE COCTABJICHHUS
muddepeHIaTbHBIX YPaBHEHUI;

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHAIbHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeICTBAMH MAaTEMAaTHYECKOT0 aHaJIN3a.

TEMATHYECKOE INTAHUPOBAHHE 11 KJIACC

Ne | Tema | Yacsl

1. ITpousBoiHast

@opmyiibl ¥ npaBuia AudQepeHurpoBaHus

Pu3n4eCcKuil ¥ TEOMETPUUECKUI CMBICII TPOU3BOIHOMN

[TpuMeHeHHe NPOU3BOIHON K MCCIeIOBAaHUIO (DYHKIMH

PRk

[TprMeHeHre TPOU3BOJHON K HCCIIEeIOBAaHUIO (DYHKIUI

2. MHOTOyroJbHUKH

Pemenue MpAMOYT'OJILHOT'O 1 paBHO6eI[peHHOFO TPCYTr'OJIbHUKOB

TpeyronbHUKH 0011I€TO BUJA

[TapajurenorpamMm

PRk

Tpaneuus

3. IlpocTeiimine ypaBHEHUs

JluneiiHble, KBaJpaTHbIe, KyOMUECKHUE YpaBHEHUS

PanmoHanpHbIE YpaBHEHHS

HppaunoHaibHble YpaBHEHUS

A

TproHomeTpuuecKre ypaBHEHHUsI

4. Beruucnenus u npeodpa3oBaHus

[EY

[TpeoOpa3zoBanne anreOpandecKux BHIPAKCHUM

o

[TpeoOpa3oBaHue UPPATMOHAIBHBIX BBIPAXKEHUN

JleMcTBHUS CO CTCIICHIMM 1




‘ Brpruucnenue 3Ha4€HUN TPUTOHOMETPUYECKUX BBIPAKEHUN | 1

5. 3agayu ¢ NPUKIAJAHBIM COJIEPKAaHUEM

JIuHeliHbIE ypaBHEHMs U HEPABEHCTBA

PaHI/IOHaHBHI)Ie YpaBHCHHUA U HCPABCHCTBA

KBazpaTHbIE U CTCIICHHBIC YPAaBHEHUs U HEPABEHCTBA

A

HppanmonanbHble ypaBHEHUS U HEPABEHCTBA

6. CTepeoMeTpruYECKUe 3a1a41

Paccrosnue MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

Yros Mexay NpsMoil M TIOCKOCTBIO

Yron Mexay CKpelMBarOIUMUCS PSIMbIMU

Ceuenus MHOTI'OI'PaHHHUKOB

I

CeueHusi MHOTOIPaHHUKOB

7. TeKkCTOBBIE 3a/1a4N

3&,[[3‘11/1 Ha IBHKCHHC 110 OKPYKHOCTHU

3aj1auy Ha ABMXKEHUE IO NPSIMOM

3amauu Ha JBMKEHHUE I10 BOJIE

3aj1lau Ha COBMECTHYIO padoTy

A

38.,[[21‘11/[ Ha IMPOICThI, CIIJIaBbl, CMCCH

8. OKpyX)HOCTb

HCHTpaJIBHBIG W BIIMCAHHBIC YTI'JIbI

KacarenbHasi, XOp/1a, OKPYKHOCTh

BnucanHbIe OKpYKHOCTH

PRk

OmnuncaHHbIe OKPY>KHOCTH

Hroro 34

YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

* MaremaTuka. Anrebpa W Hadajga MaTEMaTHYECKOTO aHalu3a; yriayOneHHoe oOydenwe, 10
kiacc/ Mep3nsak A.l'., Homuposckuit [I.A., [TonskoB B.M.; non penakuueit [lononsckoro B.E.,
OO6mecTBo ¢ orpaHuueHHO oTBercTBeHHOCThIO M3natenbckuil nentp «BEHTAHA-TI'PA®y;
AKIMOHEPHOE 00111eCTBO «M3narenscTBO «IIpocBemenue»
* Maremarnka. AnreOpa W Hadajla MaTeMaTHYE€CKOTO aHaln3a; yriyOsjeHHoe oOyuenue, 11
knacc/ Mep3msik A.I'., Homuposckuit [[.A., [lonskoB B.M.; non penaxuueit [Togonasckoro B.E.,
OO6mecTBo ¢ orpaHuueHHO oTBercTBeHHOCThIO M3natenbckuil nentp «BEHTAHA-TI'PA®y;
AxunonepHoe obmectso «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

* YMK Maremaruka. AnreOpa u Hayaja MaTeMaTHYECKOr0 aHAIN3a; yriyOJleHHOe 00ydeHue,
10 xmacc/ Mep3nsik A.I'., Homuposckuit [[.A., ITonskoB B.M.; nmon penakuwueit [lomonbckoro
B.E., O0mectBo ¢ orpaHu4eHHOW OTBeTCTBEHHOCTbIO M3marenbckuit nentp «BEHTAHA-
I'PADy; AKIIMOHEpHOE o01ecTBo «3naTeancTBO «ITpocBemienne»
* YMK MaremaTuka. Anrebpa 1 Hayajla MaTeMaTHYECKOr0 aHalIN3a; yriayOieHHoe o0yuyeHue,
11 xmacc/ Mep3nsik A.I'., Homuposckuii [[.A., ITonskoB B.M.; mon penakuwmeit [lomonbckoro
B.E., OGmectBO ¢ orpaHu4eHHOH oTBeTcTBeHHOCThIO M3narenbckuii nentp «BEHTAHA-
['PA®»; AxumonepHoe obmectBo «M3marensctBo «IIpocBemenne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHE
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