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HHOACHUTEJBHASA 3AIINCKA.
OcHoBHasi XapaKTepuCcTHKA Y4eOHOr0 Kypca.

PaGouas nmporpamma o yueOHOMY Kypcy «Anredpa u Havasia aHanu3a» 0a30BOTO YPOBHS
st oOyuarommxcest 10 —11 xmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO roCyIapcTBEHHOTO
00pa30BaTeIbHOTO CTAH/AAPTa CPEAHETo 00IIero 00pa3oBaHusl, ¢ YIETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHMH, MPETBSIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, M TPAAUIHUN POCCHUICKOTO
oOpasoBanus. Peanu3zamust mporpaMMbl 00ecTiedrBaeT OBIAJCHNE KITFOUEBBIMUA KOMITETECHIIHSIMU,
COCTAaBJISIFOIIMMH OCHOBY [UISI CaMOPA3BUTUS M HEMPEPBHIBHOTO 00pa30BaHMs, IEIOCTHOCTh
OOMIEKYIIbTYPHOTO, TMYHOCTHOTO M IMO3HABATEIIEHOTO PA3BUTHUS JINYHOCTH 00yIArOIIUXCSL.

B paGoueii mporpamme yureHsl wuaen U monoxkeHus «KoHuenmmuu —pa3BHTHSA
MaTtemarudyeckoro oopazoBanus B Poccuiickoit @enepauun». B cOOTBETCTBUM C Ha3BaHHEM
KOHIIENIINH, MaTeMaTH4eckoe 00pa3oBaHUE [IOJDKHO, B YAaCTHOCTH, NMPEIOCTABIATh KAXKIOMY
oOyJaroreMycsi BO3MOXXKHOCTb JI0CTH)KEHHSI YPOBHS MaTEeMaTHYECKIX 3HAHNH, HEOOXOIMMOTO JIJIs
NaNbHEHIIeH yCMemHol XU3HU B oOmiecTBe. VIMEHHO Ha pelieHHe 3TOW 3aJa4d HalleJeHa
pUMepHas padoyvast mporpamMMa 6a30BOTO YpOBHSI.

B snoxy ungposoii Tpanchopmarium Becex cep ueaoBeYecKo e TeIbHO CTH HEBO3ZMOKHO
cTaTbh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 06a30BOil MaTeMaTuyeckoi MOArOTOBKH. Yike
B IIKOJIE MAaTEeMAaTHKa CIY)KUT OTIOPHBIM TPEIMETOM ISl U3YYCHUS CMEXHBIX JUCIHUILINH, a B
KU3HH TOCIIE IITKOJIBI PealbHOW HEOOXOAMMOCTHIO CTAHOBUTCSI HEMPEPHIBHOE 00pa30BaHME, YTO
TpeOyeT TMOJHOIICHHOW ©0a30Boi 0011e00pa30BaTeIbHON TMOATOTOBKM, B TOM UHCIE U
MaTeMaTH4ecKoil. DTo OOyCIIOBIIEHO TeM, YTO B HAIIM THH PACTET YHUCIO CHEIHaIbHOCTEH,
CBSI3aHHBIX C HEMIOCPE/ICTBEHHBIM IPUMEHEHUEM MAaTEMaTHKH: U B cepe IKOHOMUKH, U B OU3Hece,
U B TEXHOJIOTHYECKHX OOJacTAX, W JakKe B T'yMaHHWTApHBIX cdepax. Takum oOpazom, Kpyr
oOydaromuxcs, A7 KOTOPbIX MaTeéMaTHKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM, CYLIECTBEHHO
paciupsercs.

IIpakTudeckas MoNe3HOCTh MAaTEMAaTUKU OOYCIOBIEHA TEM, UTO €€ MPEAMETOM SIBIISIOTCS
(GyHIaMEeHTaJIbHbIE CTPYKTYphl HAIIEr0 MHpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE
OTHOUIEHHUS OT HPOCTEHIIMX, YCBAaHUBAEMBbIX B HENOCPEACTBEHHOM OIbITE, JIO JOCTaTOYHO
CJIO’KHBIX, HEOOXOIUMBIX JJISI Pa3BUTHUS HAyYHBIX U TEXHOJOTMYECKHUX UAEH. be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HaHWH 3aTpyJHEHO MOHUMAHUE IMPHHLUIIOB YCTPONCTBA M HCIOJIb30BaHMS
COBPEMEHHOM TEXHMKHM, BOCIpPUATHE UM MHTEpIpeTalus pa3HOOOpa3sHOW COLUAJIbHOMH,
HSKOHOMHUYECKOH, MONIMTHYECKOH MHpOopMaiy, Mano3(h(eKTHBHA TOBCEHEBHAS IPAKTUYECKas
neaTenbHOCTh. KaxkjoMy 4enoBeKy B CBOEH )KM3HU IPUXOANUTCS BBIIOIHATH JOCTATOUYHO CII0XKHbIE
pacy€Thl U COCTABIIATH HECJOXKHbIE aITOPUTMBbI, HAXOAUTh HYXHbIE (OPMYIIBI U IPUMEHSATH UX,
BJIAJeTh MPAKTUYECKUMHU MNpUEMAMHU TEOMETPUUECKUX H3MEPEHUH M MOCTPOCHUH, YHUTaTh
MHGOpPMALIMIO, NPEICTABICHHYI0 B BHMJY TaONMUI], JUarpaMM MU TpauKOB, XKHUTh B YCIOBUAX
HEOIpeeIEHHOCTH U IOHUMATh BEPOSITHOCTHBIM XapakTep CIy4aifHbIX COOBITUH.

OnHOBpeMEHHO C paclmMpeHueM cdep NpUMEHEHHs MaTeMaTUKd B COBPEMEHHOM
oOmiectBe BcE 0ojiee BaXKHBIM CTAHOBUTCS MaTeMaTU4ECKUN CTUIIb MBIIIJICHUS, TPOSIBIISIOIIMIACS
B ONpe/IeNEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3yueHus MaTeMaTHKH B apceHall MPUEMOB
U METOJIOB MBIIUIEHHUS YeJI0BeKa €CTeCTBEHHBIM 00pa3oM BKIIFOYAIOTCS MHIYKLUS U JAEAYKIUS,
0o0oO0IIeHne W KOHKpEeTHM3allus, aHaJlu3 M CHHTe3, Kiaccu(UKalus W CUcTeMaTHh3alus,
abctparupoBaHue U aHajmorus. OOBEKThl MaTeMAaTHYECKHUX YMO3AKIIOUEHHUH, MpaBuiia HUX
KOHCTPYHWPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHHusl (HopMynupoBaTh, OOOCHOBBIBaTh M JOKa3bIBaTh CYXKIEHHUS, TEM CaMbIM DPa3BHBAIOT
JIOTMYECKOe MblluleHue. Benymas ponb NpUHAUIEKUT MaTeMaThke B (OPMHPOBAHUU
AITOPUTMUYECKOW KOMIIOHEHTHI MBIIUIEHUS U BOCIIUTAHUHM YMEHHUI JeHCTBOBATh IO 3a/laHHBIM
aJITOpUTMaM, COBEPIIECHCTBOBATh M3BECTHBIE M KOHCTPYMPOBaTh HOBBIE. B mpouecce pemeHus
3aJ1a4 — OCHOBHOM yueOHOI esTeTbHOCTH Ha YPOKAaX MaTeMaTHKU — Pa3BUBAIOTCS TBOPUYECKAs
Y TIPUKJIa/IHasi CTOPOHBI MBILIUICHUSI.



OOyyenne wmarematuke Ja€T BO3MOXKHOCTh pa3BUBaTh Yy Y4YallUXCSd TOYHYIO,
panMoHaNbHYI0 U MHPOPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hanbosee MOIXOASAIINE S3BIKOBBIC,
CHUMBOJIMYECKHE, TpaduuecKue CpeACTBA JUIsl BBIPAKEHHS CYXKICHHH M HADIAJHOTO HX
IIPEICTABIICHHUS.

HeoOxomuMbpIM KOMIOHEHTOM OOIIEH KyIbTyphl B COBPEMEHHOM TOJKOBAHHMHU SIBIISCTCS
oOriee 3HAKOMCTBO C METOJaMU TO3HAHHS JIEHCTBUTEILHOCTH, MPEICTABICHHE O MpEeaMeTe U
METOJIE MaTeMaTuKH, €ro OTJIUYMSI OT METOJOB E€CTECTBEHHBIX M TyMaHUTapHbIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHUSI MaTEMAaTUKHU IS PEUICHUs] HAyYHBIX W MPHUKIAIHBIX 3a1a4. Takum
o0Opa3om, MaTeMaTHueckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHUE OOIIEH KYIbTYpHI
YEIJIOBEKA.

N3yuenne MaremMaruku CHOCOOCTBYET OCTETHUYECKOMY BOCIMTAHHUIO  YEJIOBEKA,
MOHMMAaHUIO  KpPacoThl UM  U3SIIECTBA MaTeMAaTUYECKUX  PACCYXACHUN, BOCIPUSATHIO
reOMEeTPUUYECKUX POpPM, YCBOEHHIO HJIEU CUMMETPHUH.

Lesu u3yvyeHunst yuedbHOro Kypca.

Kypc «Anrebpa u Hayaia MareMaTHYeCKOTo aHajau3a» SBJSIETCS OJHUM M3 Hauboisee
3HaYMMBIX B IpOrpaMMe CTaplied IIKOJIbI, MOCKOJIbKY, C OJHO CTOpPOHBI, OH 00OecredynBaeT
MHCTPYMEHTAJbHYIO 0a3y Uil M3Y4YeHHUsS BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JApYyroi
CTOPOHBI, (QOpMHpYeT JIOTHYEeCKO€ U aOCTPakTHOE MBIIIJIEHHE Y4Yalluxcsi Ha YpPOBHE,
HEOOXOMMOM JTsl 0CBOCHUSI KypCOB HH(POPMATHKH, 0OIIIECTBO3HAHUS, HICTOPHUH, CJIOBECHOCTH. B
pamMKax JaHHOTO Kypca ydalllhecs OBJIaJIeBalOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOH HayKH,
KoTopas (GopMyIHpyeT CBOM JIOCTHXKEHUS B MaTeMaTH4eCcKoil popme.

Kypc anrebpsl 1 Hauan MareMaTH4eCKOTO aHAJIM3a 3aKJIaJbIBa€T OCHOBY JJISi YCIEIIHOTO
OBJIaJICHUS 3aKOHaMU (DPU3UKHU, XUMUHU, OUOJIOTUH, TOHUMAaHUSl OCHOBHBIX TEHACHUIUNH SKOHOMHUKHU
U OOIIECTBEHHOM JKHU3HH, IIO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX LU(GPOBBIX U
KOMITbIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh UX B [TOBCEIHEBHOM kU3HU. B ToXe Bpems
OBJIaJIcHHE a0CTPAKTHBIMU U JIOTUYECKU CTPOTUMU MaTEMaTUYECKUMU KOHCTPYKIIMSIMHU Pa3BUBAET
YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTH YTBEP)KICHHS, HCIOIb30BAThH
00001IeHNe U KOHKPETU3allui0, a0CTparupoBaHHE U aHAIOTHI0, (OPMHpYET KpeaTHBHOE U
KpUTHYECKOE MbIIUIeHHEe. B Xoze m3yueHus anreOpbl M Hayal MaTeMarW4yecKoro aHalu3a B
CTapiiedl MIKoJe ydyalldecs IOJMy4aloT HOBBIM ONBIT pEIIeHUs MPUKIAIHBIX — 3ajad,
CaMOCTOSITEJIBHOTO ~ MOCTPOCHUS  MareMaTHYeCKHMX MOJeNed  pealbHbIX  CUTyallud |
UHTEPIpETAlMi  TMOJYYCHHBIX pEIICHUN, 3HAKOMSTCS C MpUMEpaMH MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH B MpPHUPOJIE, Hayke M B HCKYCCTBE, C BBIJAIOUIUMUCS MAaTeMaTUYeCKUMU
OTKPBITHSMH U UX aBTOPAMHU.

Kypc oGnanaet 3HaYUTENBHBIM BOCIIUTATENIBHBIM MMOTEHIIMAIOM, KOTOPBII peaan3yeTcs: Kak
yepe3 yueOHbIN MarepHall, crnocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 cnenuduKy yd4eOHOM AeATenbHOCTH, TpeOyroliell CaMOCTOSATENbHOCTH, aKKypaTHOCTH,
MPOAOKUTETHbHON KOHIIEHTPALMK BHUMAHUS U OTBETCTBEHHOCTH 3a MOJTYYECHHBIN pe3yJbTar.

B ocHoBe mertonuku oOyueHHs anreOpe M HadallaM MaTeMaTH4eCcKOTO aHalu3a JIeKUT
JeATeIbHOCTHBIN MPUHIIUI 00yUeHHUs.

MecTto y4eOHOro Kypca B y4e0HOM ILIaHe.

CornacHo yye6HOMy miaHy B 10—11 kimaccax m3yuaercs yueOHbIM Kypc «Anrebpa u
HayaJla MaTeMaTUYEeCKOTO aHajIM3a», KOTOPBIN BKIIIOUAET B ce0s CIETYIOIINE OCHOBHBIE Pa3/IeIibl
cozepkanus: «HUucna ¥ BBIYUCIEHUS», «YPAaBHEHUS U HEPABEHCTBa», «DYHKUUU U T'paduKu»,
«Hauana maremarnyeckoro aHaimza» U «MHOXeCTBa U JIOTHKA.

B VYuye6GHOM 1utaHe Ha HM3ydyeHHE Kypca aiureOpbl M Hayajdl MaTeMaTH4ecKoro aHalln3a
OTBOJUTCS 3 yuyeOHBIX yaca B HEIENI0O B TEUEHHE KaKJOro rojaa oOydeHus, BCEro 3a JiBa roja
oOyuenust — 204 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A».

B crpykrype Kypca «Anrebpa W Hauana MaTeMaTHYECKOTO aHAIN3a» MOXHO BBIICIHTH
CIIEAYIOLUE COAepKAaTeIbHO-METOAUECcKre TUHUM: «Yucna W BblUMCHCHUSY, «DYHKUMM U
rpadukny, «YpaBHEHHs U HepaBeHCTBay, «Hadana maTtemarnueckoro ananmsa», « MHOXKeCTBa U
JIOTHUKa». Bce oCHOBHBIC COACPKATCIIBHO-MCTOJUUCCKUEC JIMHUH U3YYalOTCA HAa MPOTAKCHUHN JIBYX
net oOydeHHs B CTaplIel MIKOJIE, €CTECTBEHHO JOMOHSIS IPYyT Apyra ¥ MOCTEIIEHHO HACBIIIASACh
HOBBIMHW TEMaMH U pasciaMu. MosxHo ¢ YBEPCHHOCTBIO CKa3arb, 4TO II&HHI:Iﬁ KypC ABJISACTCA
HUHTCIpaTUBHBIM, I10CKOJIBKY O6’I)GI[I/IH$I€T B cebe COACPIKAHUC HCCKOJBbKHUX MAaTCMaTUYCCKHX
JTUCIUIUINH: anredpa, TPUTOHOMETPHS, MAaTEMAaTUYECKUN aHamu3, Teopust MHOkecTB u ap. [lo
Mepe TOro Kak ydaliuecsl OBJIaJeBaloT Bc€ OoJiee IMPOKUM MaTeMaTHYeCKUM anmaparoM, Y HUX
MO CJIEe0BATEIbHO POPMUPYETCS U COBEPILIEHCTBYETCSI YMEHUE CTPOUTH MAaTEMaTHUECKYIO MOJIEIb
peanbHONW CHUTyallud, NOPUMEHSATh 3HaHUS, IOJydeHHble B Kypce «AnreOpa M Hauyana
MaTeMaTU4YeCKOro  aHalW3a», JUId  pelIeHUuss  CaMOCTOSTENbHO  C(OpMYIHpPOBaHHOU
MaTreMaTH4IeCKOM 3aaa4M, a 3aTCM UHTCPHIPECTUPOBATH HOJ'IyLIeHHBII\/'I pe3yibTar.

ConepxarenbHo-MeToAuYecKass  JOUHMA — «UuMcaa WM BBIYMCICHMS» — 3aBEpUIAET
CbOpMI/IpOBaHI/Ie HABBIKOB HCIIOJb30BaHUA )IGf/iCTBI/ITGJ'IBHBIX YHuCCJl, KOTOpPOEC OBLJI0 HAJaTo B
OCHOBHOM mIkoje. B crapueii mkone ocoboe BHUMaHHE yrnensieTcsl (POpMHpPOBAHHUIO MPOYHBIX
BBIYMCIIMTCIBHBIX HABBIKOB, BKJIIOHAKIIHUX B ce0sl HCIIOJIL30BaHUE Pa3INYHBIX q)OpM 3armucu
HeﬁCTBHTeHBHOFO quciia, YMCHUC palliOHAaJIbHO BBITIOJIHATH JIeI\/'ICTBI/ISI C HUMH, ACIaTb IIPUKUIKY,
OlleHWBaTh pe3ynbTar. (OOydJaroniuecs TMOMy4aloT HaBBIKM NPHOMKEHHBIX BBIUMCICHUH,
BBITMIOJIHEHUST JEMCTBUH C 4YMCIaMHM, 3allMCaHHBIMU B CTaHAAPTHOM (opme, HCIOJIb30BaHMSA
MaTEMATUYECKUX KOHCTAHT, OLICHUBAHMSI YUCIIOBBIX BBIPAKCHUN.

JIunnsa «YpaBHEHHS U HEPAaBEHCTBA» pPeaIU3yeTcs Ha MPOTSIKEHUHM BCEro OOydeHHs B
CTaplled IIKOJE, IIOCKOJIBKY B KaXKIOM paszlene MporpamMMbl IPEAYCMOTPEHO pEIICHUE
COOTBETCTBYIOLIUX 3aJad. Ydaliuecs OBIAACBAIOT Pa3IMYHBIMM METOJAMHU DPELICHUS ILEIBIX,
palMoOHANIBHBIX, UPPALMOHAIBHBIX, IOKA3aTENIbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUUECKUX
YPaBHEHHUH, HEPABEHCTB U UX cUcTeM. [lomydeHHbIE YMEHMS MCIIOJIB3YIOTCS IPU UCCIEAOBAaHNUU
(GYHKIMIT ¢ NMOMOILBIO MPOU3BOAHOM, pelIeHUM NPUKIATHBIX 337ad M 3aJad Ha HaXOXKJICHHE
HauOOJBIIMX U HAUMEHBIINX 3HaueHUH (yHkuuu. /laHHas copeprkaTenbHas JMHUS BKIIOYAET B
ce0s Taxke GopMUPOBaHKUE YMEHUH BBIIOIHATE pacu€Thl 10 (hopMyliam, peodopa3oBaHus LENIbIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUMN, a TAKXKE BBIPAKEHUH,
COZIepKALIMX CTeNEeHW M Jorapudmsl. brarogaps wu3ydeHHMIO anredbpauyeckoro Marepuaina
IIPOUCXOUT JalbHEHIIee Pa3BUTHE aITOPUTMHUYECKOTO U AOCTPAKTHOTO MBIIIICHHS yYallluxcs,
(GOopMHpYIOTCS HaBBIKM JEIYKTUBHBIX PpAcCyKICHHMH, pPabOThl € CHMBOJBHBIMH (hopmami,
IIPEACTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJE PAaBEHCTB U HepaBeHCTB. Airedpa
npeanaraeT 3pGeKTUBHbIC HHCTPYMEHTHI JUISl PELICHUs IPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX
3aJ1a4, HaIAJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S13bIKa HAYKH.

ConepxarenbHo-MeToauYecKast TMHUSA «DyHKIMHM U IpaduKu» TECHO IMEpenseTaercs ¢
JPYTUMU JIMHUSIMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33JJa€T MO CIEI0BAaTEIbHOCTD N3yUEHUS
Marepuaia. V3yueHue cTeneHHOH, Mmoka3areiabHOH, JorapuMU4Ieckod U TPUTOHOMETPUUECKUX
GyHKIMHI, UX CBOWCTB M IpaMKOB, UCIOJIb30BaHUE (DYHKIUI JUIs pelieHus 3afad U3 JAPYTUx
y4eOHBIX MPEIMETOB U PeaIbHOM KU3HU TECHO CBA3aHO KaK ¢ MaTeMaTUYECKUM aHAINU30M, TaK U
C pelleHreM ypaBHEHU 1 HepaBeHCTB. [Ipu 3ToMm Gosblioe BHUMaHMeE yenseTcs GopMUPOBAHUIO
yYMEHMs BBIpaXkaTh (opMyJaMH 3aBUCHUMOCTH MEXKIY Pa3IMYHBIMU BEIWYMHAMH, HUCCIIENA0BATh
NoJIy4eHHbIe (PYHKIMHU, CTPOUTH UX Tpaduku. Marepuain 3Toi coaepKaTebHONW JTUHUU HalelleH
Ha pa3BUTHE YMEHHUM M HABBIKOB, O3BOJISIFOIIMX BBIPAXKaTh 3aBUCHMOCTH MEX/y BEIMUMHAMU B
pa3nuyHOi Qopme: aHATUTUYECKOH, rpaduueckoil U cioBecHoW. Ero m3yuenue crocobcTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBILIUIEHUS, CHOCOOHOCTH K OOOOILICHHWI0O M KOHKPETH3aIHH,
HCIIOJIb30BAaHUIO aHAJIOTHH.



CopnepxarenbHas 1nHus «Havyana Maremarnueckoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaK MareMaTu4ecKuX, TaKk U MPHUKIAJAHBIX 33/1a4, JTOCTYIHbBIX 00yJaromumcs, y
KOTOPBIX MOSBIISETCS BO3MOKHOCTh MCCIIE0BAaTh U CTPOUTH TpapuKi (PyHKUIUH, OMPENENATh UX
HauOOJbIINE U HAMMEHBIINE 3HAYEHUS, BBIYUCIATE IUIOMAAN UTYyp U OObEMBI TeN, HAXOAUTh
CKOPOCTM U YCKOpEeHHMs mpoleccoB. JlaHHasg conepkaTesibHas JIMHHUS OTKpBIBAET HOBBIE
BO3MOYKHOCTH TIIOCTPOEHHUS MaTeMaTHYEeCKMX MOJENIel peajbHbIX CUTYyallud, HAaX0XKJIECHUs
HAaWIYy4lllero peleHus] B MPUKIAJHBIX, B TOM 4YHUCIIE COLMAIBbHO-3KOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAaMH MaTeMarn4yecKoro aHajh3a CII0OCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-TOTMYECKOTO M KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHHH pPacro3HaBaTh
MPOSIBJIICHUS] 3aKOHOB MaTeMaTWKWA B Hayke, TEXHUKE W HcKyccTBe. OOydaromipecs y3HAOT O
BBIJAIOIIMXCS PE3YNbTaTaX, OJyYeHHbIX B X0/€ Pa3BUTHS MAaTEMATUKU KaK HAayKd, U UX aBTOPax.

CopneprxarenbHO-MeTOANYECKAs JIMHUSA «MHOXeCTBa U JIOTHKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUH MHOXKECTB. TeOpEeTHKO-MHOKECTBEHHBIE IIPECTABIICHUS IPOHU3BIBAIOT BECh
KypC LIKOJbHOM MaTeMaTUKH U ITpeylaratoT Hanboliee yHUBEpCaIbHbIN SI3bIK, 00bETUHSIIOUINI BCe
pa3zensl MaTeMaTHKU U €€ MPUIIOKEHNH, OHU CBA3BIBAIOT Pa3Hble MaTeMAaTUYECKUE JUCIUILINHBI
B enuHoe nenoe. I[loaTtoMy BaXHO AaTh BO3MOXHOCTb IIKOJIBHUKY HOHMMATh TEOPETHKO-
MHO’KECTBEHHBIN SI3bIK COBPEMEHHOI MaTeMaTHUKU M MCIOJIb30BATh €r0 JUIsl BBIPAXKEHUSI CBOMX
MBICJIEH.

B kypce «Anrebpa u Hauana MareMaTHYeCKOTO aHAJIM3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTU4YeCKOr0 MOJEIMPOBaHMs, KOTOpbI€ NMPHU3BaHbI C(HOPMUPOBATH HABBIKM IOCTPOEHUS
MoJieliel peasbHbIX CUTYallUd, UCCIeIOBaHMs 3TUX MOJENel ¢ MOMOIIbIO anmapara anreOpsl u
MaTeMaTUYeCKOr0 aHajdu3a W MHTEpPHpeTalyd IOJIY4YEeHHBIX pe3yabTaroB. Takue 3aaaHus
BIJIETEHBbl B KaXAbIil W3 pPa3/eloB MpPOTpamMMbl, MOCKOJIbKY BECh MarepHall Kypca IIHPOKO
HCIIOJNIb3YETCS JJISl pelIeHHs] IPUKIaIHBIX 3a1ad. [Ipu penieHnn peanbHbIX MPaKTHYECKUX 3a7a4
yyaliecss — pa3BUBAlOT  HAOMIONATeNIbHOCTh,  YMEHHME  HAXOIuUTh  3aKOHOMEPHOCTH,
abCTparupoBarbCs, MCIOJIB30BaTh AHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh MPOOIIEMY.
JlestenbHOCT, TO (DOPMUPOBAHUIO HABBIKOB DPEUICHHUS TMPUKIAJAHBIX 3aJad OpraHu3yeTcsl B
IpolLecce 3y4eHus Bcex TeM Kypca «AnreOpa U Hauyajga MaTeMaTHUYeCKOTO aHaIH3ay.

Coneprxkanne y4eOHOro Kypca (mo rogam o0y4eHus)
10 kiacce

Yucya u BLIYHCTIEHUS

Panmonanbupie uncna. OOBIKHOBEHHBIE M JIECATHYHBIC IPOOH, MPOIEHTHI, OCCKOHEUHBIE
nepuoguyeckue  Ipobu. ApudMeTHyecKHe OIepaldd C  palMOHAJIBHBIMH  YHCIIAMH,
npeoOpa3oBaHKs YHUCIIOBBIX BbIpakeHHH. [IpuMeHeHHre npoOeii W TMPOLEHTOB IJIsA PELICHUS
MPUKJIAHBIX 33]1a4 U3 Pa3IMYHBIX OTpaciiel 3HAaHUH U peallbHOM KU3HHU.

JleficTBuTENIbHBIE 4YHClIa. PalMOHaNbHBIE W HWppalMOHAIbHBIC YHclaa. ApudMeTHYECKUE
omepanuy ¢ JCHCTBUTENbHBIMU YUCIaMU. [IpuOAMKEHHBIE BBIUMCICHUS, IPABUIIA OKPYIJICHHS,
MIPUKHUIKA U OI[CHKA Pe3y/IbTaTa BhIUMCICHHH.

Crenenp c uensiM mokazareneMm. CranpmaptHas ¢opma 3amucH JEHCTBUTENBFHOTO YHCIA.
Hcnonb3oBanue moaxonsmie ¢Gopmbl 3amucu  JEHCTBUTENBHBIX YHCENT s peIlleHus
MPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. [[eficTBus ¢ apuMeTHueCKUMU KOPHSIMU
HaTypaJbHOMN CTEIEHHU.

CuHYC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, APKKOCHHYC, APKTAHIEHC
YHUCJIOBOTO apryMEHTA.

YpaBHeHHUS U HEPABEHCTBA
ToxnecTBa U TOXXIECTBEHHbIE TPe0OPa30BaHMUSL.



[IpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpakeHU. OCHOBHBIE TPHUTOHOMETPUYECKHE
(bopMyIIBL.
YpaBHeHUE, KOPEHb yYpaBHEHUsA. HepaBeHCTBO, pelleHre HepaBeHCTBA. MeTo1 HHTEpPBaOB.
Pemenue nenpix U 1poOHO-pAOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB.
Pemenne nppanoHanbHBIX YPAaBHEHUN U HEPABEHCTB.
Pemenne TpuroHOMeTpUYECKUX YPABHEHUN.
[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTeMaTH4YeCKUX 3a1ad U 3a7ad U3
pa3IMyYHbIX 00JacTel HAyKH U pealbHON KU3HU.

DyHKIUH U rpaGUKU

Oynkiys, crocoOs! 3aaanus pynkuuu. ['paduk ¢pyaxuun. Bzanmuo oOparHbie GyHKINH.

OO6nactp onpeneneHus 1 MHOXKECTBO 3HaueHUU QyHkuuu. Hynmu ¢ynkuuu. [Ipomexyrku
3HAKONIOCTOSTHCTBA. YETHBIE U HEUETHBIE QYHKIINU.

CremnienHast (yHKIHS C HaTypaJdbHBIM M IIE€NBIM TOKa3areineM. EE€ cBoiicTBa U Tpaduk.
CaoiicTBa 1 rpaduK KOpPHS 1-OW CTEIICHHU.

Tpuronomerpuueckass OKpPYXHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX  (YHKIMH
YHCJIOBOTO apryMEHTA.

Hauvaja maTteMaTn4eckoro aHajiusa

IlocnenoBarenbHOCTH,  CHOCOOBI  3aJaHMs  IOCIENOBATENBHOCTEH.  MOHOTOHHBIE
MOCJIEI0BATENBHOCTH.

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeyHO — yObIBaromas
reomerpuueckas nporpeccus. CyMma GECKOHEUHO YOBIBAIOIIEH I'€OMETPUUYECKON MPOrPECCUU.
@dopMyna CIOXKHBIX MPOLEHTOB. Vcrnonb30BaHME MPOrpecCUy Ul pEIIeHUs peajbHbIX 3a1ad
MIPUKIIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHokecTBO, onepaluu HaJl MHOKecTBamH. [[narpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO armapara Jjsi ONUCAHHs PealbHbIX MPOIECCOB M SBICHUM, Mpu
pELIeHNH 3a]a4 U3 APYruX yueOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIeICTBUE, TOKA3aTEIbCTBO.
11 knace

Yuciia 1 BBIYUCICHUSA

HarypanbHubie u nenblie uncia. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEN.

CreneHb ¢ pallMOHaNIbHBIM MOKa3aresieM. CBOICTBA CTENIEHHU.

Jlorapudwm yucna. JlecaTuuHbie U HATypaJlbHbIE JIOTaPU(PMBL.
YpaBHeHUs 1 HEPABEHCTBA

[IpeoOpazoBanHue BbIpaXKEHHA, COAEPKAIIUX JIOTAPHUPMBI.

[IpeoOpaszoBaHue BbIpaXEHHIA, COEPKAIIUX CTETIEHN C PALIMOHAIBHBIM ITOKA3aTEIIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[ToxazarenbHble YpaBHEHUS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JIMHEMHBIX ypaBHEHHMH. PelnieHue npukiagHbIX 3a4ad € MOMOIIBID CHCTEMBbI
JIMHEWHBIX YPaBHEHUM.

Cucrembl U COBOKYITHOCTH PallUOHAJIBbHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeneHnne ypaBHEHHUI, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMaTUYECKUX 3a1a4 U 3a7a4
W3 pa3TUYHBIX 00nacTel HayKH W pealbHON KH3HHU.

DyHKUUM U TPaPUKHU
Oynxkius. [lepuoguueckue pynkiun. [IpoMexxyTku MOHOTOHHOCTH (QYHKIIUH. MaKCUMyMBbI
1 MUHUMYMBI pyHkunu. Hanbonpiee 1 HauMeHbllee 3HayeHne (QyHKIMH Ha IPOMEXKYTKE.



Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TpadUKH.

[ToxazarenbHas 1 norapupmMuueckas QyHKIIMH, UX CBOWCTBA U TPaPUKH.

Hcnonp3oBanue rpadukoB GYHKIUHN U pelieHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Wcnonb3oBanue rpadukoB (yHKIHMA IS WCCICIOBAHMS IMPOILECCOB M 3aBUCHUMOCTEH,
KOTOpBI€ BOSHUKAIOT MPH PEIICHUH 33a]a4 U3 IPYruX y4eOHBIX MPEIMETOB U PEATbHOM KU3HH.

Hayana MaTeMaTH4ecKoro aHajimus3a

HenpepeiBabie GyHKIMH. MeTO HHTEPBATIOB ISl PELICHUST HEPABEHCTB.

[IpousBonnas pynkuuu. ['eomerpudeckuii 1 GU3NIECKUN CMBICI TPOU3BOTHOM.

[IpousBoaHble 3eMEHTapHBIX (QYHKUUNA. DOpMYNbl HAX0XKAEHUS HPOU3BOJHON CYMMBI,
IIPOU3BEIEHUS U YaCTHOTO (DYHKIIHH.

[IpumeHeHre TpoM3BOAHON K UCCIENOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxxnenvne HanOoJbIIero 1 HaMMEHbIIEro 3Ha4eHHsI PyHKIIUU Ha OTPE3Ke.

[IppuMeHeHne NpPOU3BOAHOM I HAXOXKACHHMS HAWIY4YLIEro pPEIICHHWs B IPUKIATHBIX
3aja4ax, Ul OIPEAEIeHUsI CKOPOCTH MPOLECcca, 3aJaHHOT0 (POPMYION MIIHA TPAPHUKOM.

[IepBoo6pa3nas. Tabnuia nepBooOpa3HbIX.

Wnrerpan, ero reomerpuyeckuid U (Qu3MUEcKHil cmbicia. Brluucinenue uHTErpaia 1o
dhopmyne Herorona—JleitOHuIa.

INJIAHUPYEMBIE PE3VYIIBTATBI U3YUYEHUSA YUYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOTI'O AHAJIU3A».

OcBoenne ydeOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO aHAIW3a» JIOJDKHO
obecrneurBaTh IOCTH)KEHUE Ha YPOBHE CPEHEro 0011ero 00pa3oBaHus CIEIYIOMIUX JTUYHOCTHBIX,
MeTanpeIMETHBIX U MPEeIMETHBIX 00pa30BaTeNIbHbIX PE3YJIbTaTOB:

JInuHOCTHBIE Pe3yJIbTAThI.

JINYHOCTHBIE PE3yNBTaThl OCBOCHHS IPOrpaMMbI y4eOHOTO Kypca «AireOpa m Hadama
MaTEeMaTHYECKOTO aHAIN3a» XapaKTePH3YIOTCS:

I'pak1aHCKOE BOCOHMTAHHUE:

C(OPMUPOBAHHOCTBIO TPAXKAAHCKOW TMO3MLIMU OOY4Jaromerocs KaK aKTHBHOTO |
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIeCTBa, MPEACTABICHUEM O MAaTEeMaTHYeCKUX OCHOBaX
(YHKIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHHH, NPOLENYp Tpa)kJAaHCKOro oOIecTsa
(BBIOOpBI, OTMPOCHI M IIp.), YMEHHUEM B3aUMOJACHCTBOBATh C COLMAIBHBIMH HHCTHUTYTaMH B
COOTBETCTBUH C UX (DYHKIMSIMU ¥ Ha3HAYCHUEM.

[NarproTnyeckoe BOCOUTAHHKE:

c(OPMUPOBAHHOCTBIO POCCUICKON TPAKJAHCKON WACHTHYHOCTH, YBOKEHHUS K MTPOIIIIOMY
U HACTOSIIEMY pPOCCHICKOH MaTeMaTUK{, LEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHHSIM
POCCHIICKMX MaTeMaTHKOB W POCCHUICKOW MaTreMaTH4eCKOW INKOJbI, K HCIIOIb30BAHHIO ITHX
TOCTHKCHUH B APYTUX HAyKaX, TEXHOJOTHSX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHUEM JIyXOBHBIX LEHHOCTEH poccHiickoro Hapojaa; Cc(HOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMs, STUUECKOTO TMOBEIEHHs, CBA3aHHOTO C MPAKTHUYECKUM NPUMEHEHHEM
JOCTH)KEHUN HAayKH U JAEATEIbHOCThIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IO CTPOEHUE
YCTOWYHMBOTO OyIyIIETO.

OCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM  OTHOLIEHHEM K MHUpY, BKJIIOYas OCTETHUKY  MAaTeMaTH4eCKHUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pelIeHUH, pacCyXJeHUIl; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM aCleKTaM pa3InYHbIX BUIOB UCKYCCTBA.

du3nueckoe BOCIHUTAHUE:




c(OPMHPOBAHHOCTBIO YMEHHUS MNPHUMEHSATh MaTeMaTH4YeCKWe 3HaHUS B HHTEpecax
3I0pOBOTO M 0e30macHOro obpasza KM3HHM, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3I0POBBIO
(3mopoBoe mHTaHME, COATTAHCUPOBAHHBIA PEXHUM 3aHSATHH W OTAbIXa, PEryisipHas (u3ndecKas
aKTMBHOCTH); (PM3MUYECKOTO COBEPIICHCTBOBAHUS, NMPHU 3AHATUSAX CIIOPTHBHO-030POBHUTEIBHOM
JESITENILHOCTBIO.

TpynoBoe BociuraHue:

TOTOBHOCTBIO K TpYIy, OCO3HAHUEM LIEHHOCTU TPYHOIIOOMS; UHTEPECOM K Pa3IMYHBIM
cepam npodeccHoHaANBHON JEesITeIbHOCTH, CBSI3aHHBIM C MaTEeMaTHKOW M € TPUII0KEHHSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBINA BHIOOP Oymymieil mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHUIO U
camM000pa30BaHMIO Ha MTPOTHKEHUN BCEH )KU3HU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 3aJ]a4 MaTeMaTH4eCKOil HallpaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO JKOJOTUYECKOM KYIbTYpbl, TOHHMAHUEM BIHUSHHS COLHMAIbHO-
SKOHOMHMYECKHX IIPOLECCOB Ha COCTOSHUE MPUPOJHONM M COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aNbHOTO  XapakTepa  OSKOJOTWYECKUX  MpoOieM; OpHeHTaluued Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelIieHHsl 3ajad B 00JIaCTH OKpY)Karolleld Cpeibl, MIIaHUPOBAaHUS
MTOCTYIKOB M OIIEHKH X BO3MOXHBIX IMOCIEICTBUN AJIsl OKPYKAIOLIei cpenbl.

LleHHOCTH HayYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHUKH, MTOHUMAaHUEM MaTeMaTHUYeCKO HayKu Kak cgepbl

YEJIOBEYECKOUN NEATeIbHOCTH, ITANOB €€ Pa3BUTHUA M 3HAYUMOCTH I Pa3BUTHS LMBIIA3AINY;
OBJIAJICHUEM SI3bIKOM MAaTEMaTHKU U MaTeMaTHYeCKOM KyJIbTYpOi KaK CpeJICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITH IPOEKTHYIO U HCCIIENOBATENbCKYIO AEATEIbHOCTh UHAUBUAYATIHHO
U B TpyIIIE.

MertanpenMeTHble pe3y/ibTaThl.

MeranpeaMeTHbIe pe3ylIbTaThl 0CBOCHHS IPOTPaMMbl yUeOHOTO Kypca «Anredpa u Havasia
MaTeMaTUu4eCcKOTO aHaJN3a XapaKTepPHU3YIOTCS OBJIJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMU,  YHUBEPCATbHIMU — KOMMYHUKAMUBHBIMU — OeUCmEUsAMU,
VHUBEPCAIbHBIMU Pe2YISIMUBHBIMU OCLCTEUSIMU.

1) Yuusepcanvnvie noznasamenvhvle Oeticmaus, obecneuusaiom hopmuposanue 0a308blx

KOCHUMUBHBIX NPOYUECcco8 00yuanuuxcs (0c6oexue mMemooo8 NO3HAHUSL OKPYHCAIOULe20 MUpd;
npuMeHenue 102UYeCKUX, UCCTe008amenbCKUX onepayull, ymeHui pabomams ¢ ungopmayueti).

bazoBrle JJornueckrue ASHCTBUS:
- BbIABJIAIT U XapAKTCPU30BATH CYHICCTBCHHBIC IPU3HAKU MATCMATUYCCKHUX O6I>€KTOB,

NOHATUHM, OTHOLIEHUM MEXIy NOHATUAMM; (HOPMYIUPOBATH OINpPENEIEHUS  MOHATHIA;
yCTaHaBIIMBaTh CYLIECTBEHHbI NpU3HAK KilacCU(UKAMK, OCHOBAaHUA i1 000OUIeHHs U
CPaBHEHUs, KPUTEPUU IIPOBOAMMOIO aHAIIN3A;

- BOCIPUHUMATh, (OpPMYITUPOBaTh W NPEoOpPa3OBBIBATh CYXKJIEHHs: YTBEpAUTENbHBIE U
OTpHLIaTeNbHbIE, €MHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE;

- BBISBIIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUHs B (hakTax,
JAHHBIX, HAONIONEHUSAX M  YTBEPXKJIEHHSX; TMpeularaTb KPUTEPUHM UL  BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUUL;

- JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ICIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIOYEHUHN, YMO3aKIOUEHHUH 110 aHAJIOTUH;



- IIPOBOAMUTH CAaMOCTOSITENIBHO JI0KAa3aTeJIbCTBA MATEMATUYECKUX YTBEPKIACHUN (IIpSAMbIE U

OT IMPOTUBHOIO), BBICTpAUBaTh APIyMEHTALIMIO, IPUBOJIUTH IMPUMEPHI U KOHTPIPUMEDHI;

000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BBIBOJIBI,

- BBIOMpATH CI0CO0 pereHns yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS,

BBIOMpATh HANOOJIEE TTOAXO AN C YIETOM CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPHEB).
ba3oBbIe UCCIEIOBATEIILCKUE JCUCTBUS:

- HCIIOJIb30BaTh BOMPOCH! KaK MCCIICIOBATEILCKAN HHCTPYMEHT TIO3HAHMS; (POPMYIIUPOBATH
BOIIPOCHI, (UKCUPYIOIIHE TPOTHBOpEYrE, MpoOieMy, YCTaHABIMBATH WCKOMOE U JaHHOE,
(bopMHpOBATH TUIOTE3Y, APT'YMEHTHPOBATH CBOIO TIO3UIIMIO, MHEHHE;
- HpOBO)II/ITI) CaMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ BKCHepI/IMCHT, HUCCIICOOBAHHC 110
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOT0 OOBEKTa, SBJICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXKTy 00bEeKTaMu, SIBICHUSIMHU, TIPOLIECCAMU;
- CaMOCTOSITEIIBHO (POPMYIUPOBATH 00OOIIEHUS M BBIBOJIBI TIO PE3yIIbTaTaM MPOBEIEHHOTO
HAOJIONIEHUSI, UCCIICJIOBAHUS, OIICHUBATH JOCTOBEPHOCTh MOJNYYCHHBIX PE3YIBTATOB, BHIBOJAOB U
00001IEHHI];
- HpOFHOSI/IpOBaTI) BO3MOXHOC paSBI/ITHe npouecca, a TAKXE BBIABUI'ATh Hpe}IHOHO)KeHI/ISI 0
€ro paSBI/ITI/II/I B HOBBIX yCJ'IOBI/ISIX.

Pabora ¢ nadopManueii:

- BBISBIIATH ACUIIUTH HHOOPMAIH, JaHHBIX, HEOOXOAUMBIX JUIsI OTBETA HA BOMIPOC U IS
pelieHus 3a/1a4u;

- BBIOMpaTh HMHPOPMALIMIO W3 HCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIU3UPOBATh,
CUCTEeMATU3UPOBATh M HHTEPIPETHPOBaTh HHPOPMAIMIO PpA3IUYHBIX BUIOB U (GOpM
MpeCTaBICHNUS;

- CrpykTypupoBaTh  HH(pOpPMAIMIO, MPEACTaBIsITH €€ B  pa3au4HbIX  (dopmax,
WJUTIOCTPUPOBATh rpapruecKy;

- OIICHUBATh HAAEKHOCTh HH(GOPMAIMU MO CAMOCTOSITELHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvnvle KomMmyHukamueHuwle oOelicmeus, o0Oecnedusaom copmMuposaHHoCHb
COYUAIbHBIX HABBIKOG 00YYAIOUUXCA.

OO01eHue:
- BOCIIPUHUMATh ¥ (POPMYJIMPOBATh CYXJICHUS B COOTBETCTBUH C YCIOBHSIMH U ICIISIMU

OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHSI B YCTHBIX M IHCBMEHHBIX
TEKCTax, IaBaTh MOSCHEHUS 110 XOJIy PEIICHUS 3a7a4i, KOMMEHTUPOBATh TMOJYUYCHHBIN Pe3ylIbTar;
- B X0Jic OOCYKICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)KIAeMOW TEMbI, MPOOIIEMBI,
pemaeMoit 3a7a4u, BBHICKA3bIBaTh HJICH, HAIIEJICHHBIE HAa MOWCK PEIIEHUS; COMOCTAaBISATh CBOU
CYKJIEHUS C CYKIEHHUSMHU JPYTMX yYYaCTHHKOB AMANOTa, OOHApYKUBaTh pa3jnune M CXOJICTBO
MO3UIMI; B KOPPEKTHOH Popme popMyTHpoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

- MIPENCTaBISITh PE3yIbTaThl PEIICHHs 3a/1aud, SKCIEPUMEHTa, UCCIIEAOBaHUs, MPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (pOpMaT BBICTYIIJICHHS ¢ Y4ETOM 3aJ1a4 MPE3eHTAIUU U 0COOCHHOCTEH
ayIUTOPHH.

CoTpyIHHYECTBO:

- MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUIYAIbHONH pabOTHI pH
pelmieHnd y4eOHBIX 3a/a4, MPUHUMATh IIellb COBMECTHOM JESTeNbHOCTH, IUIAHUPOBAThH




OpraHu3ali0 COBMECTHOM pPabOThI, pacHpeneisTh BUAbI pabOoT, JOTOBApHBATHCS, OOCYKIATh
MpoILece U pe3yasTrar paboTel; 0000aTh MHEHUS HECKOJIBKUX JTIONEH;

- y4acTBOBaTh B TPYMIOBBIX (GopMax paboTsl (00CyxaeHus, 0OMEH MHEHHH, «MO3TOBbIC
IITYPMBD» ¥ UHBIE); BBITOJIHITH CBOIO YacTh pabOThI M KOOPAWHUPOBATH CBOM ACHCTBHS C APYTUMHU
YJieHAMH KOMAaH/bl, OIICHMBATh KAauyeCTBO CBOETO BKJIaga B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMYTHPOBAHHBIM YYaCTHUKAMHU B3aUMOACHUCTBHSL.

3) Vuueepcanvhuvle pezynamueHnule Oeticmeus, obecneuusaiom Gopmuposanie CMblCI08bIX
VCMAHOBOK U JHCUSHEHHBIX HABLIKO8 TUYHOCIU.
CaMoopraumn3anus:

- COCTaBIIATh IUIaH, AJTOPUTM pEIIeHMs 3aJa4yd, BbIOMpaTh CHOCOO pelieHus ¢ y4ETOM
HUMEIOILIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBON MH(POPMALIHH.

CaMOKOHTPOJIb:

- BJIaACTh HABBIKAMHU HO3HABaTEILHOU pe(bneKCI/m KaK OCO3HaHHA COBCPIIACMBIX JICfICTBHfI
W MBICIHTEIBHBIX TIPOIECCOB, WX pE3yIbTAaTOB; BIAACTh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI IPOTIeCcca U pe3ylibTara PenieHns MaTeMaTHIeCKOM 3a1aum;

- NIpEeNBUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIPH pELICHUU 3ajadyd, BHOCUTH
KOPPEKTHUBBI B JACATCIbHOCTh Ha OCHOBC HOBBIX O6CTO$IT€.]'H)CTB, JaHHBbIX, Haﬁ}IeHHLIX OH_II/I6OK,
BBISIBJIEHHBIX TPYIHOCTEMH;

- OIICHUBATh COOTBETCTBUE PE3YIbTATA IIENIU U YCIOBUAM, OOBSICHATH IPHYNHBI JIO CTH)KEHUS
WIH HEIOCTHXKCHUS PE3yIbTaToB JESITEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh OIECHKY
MPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIE pe3yabTaThl.

OcBoenne yueOHOTo Kypca «Anrebpa M Hauajda MaTeMaTH4YECKOTO aHAlM3a» Ha YpOBHE
cpeanero oOuiero oOpa3oBaHUsl JOJDKHO OOECIeUnBaTh JOCTHXKEHHUE CIEAYIOUIUX MPEIMETHBIX
00pa3oBaTeIbHbIX PE3yIbTaTOB:

10 kaacc.

Yuciaa v BLIYUCIECHUSA
- OnepupoBarh MOHATHUSIMH: PAIMOHAIBLHOE W JICHCTBUTEIBLHOE YHCIIO, OOBIKHOBEHHAS M

JecATUYHas ApoOb, MPOLIEHTHI.

- Beinonuate apudmernyeckue omnepanud C palMOHAIBHBIMH M JEHCTBUTEIBHBIMU
YHCIaMHU.

- Bbimonuate npuOnMKEHHBIE BBIYMCICHUS, HUCMOJIB3Ys IpaBWila OKPYIVICHHS, JeNaTh
MPUKUJIKY U OLIEHKY pe3y/bTaTa BIYMCICHUH.

- OmnepupoBarh NOHATHAMU: CTENEHb C IEJBIM MOKa3zaTeNeM; cTaHAapTHas ¢opma 3arnucu
NeWCTBUTENBHOTO YHCIA, KOPEHb HATYpaJbHOW CTEMEHH; MCIOJB30BATh MOIXOSNIYI0 (OpMY
3aIUCH JEMCTBUTENIBHBIX YMCEN IS peIIeHHs] MPAaKTUYECKUX 3aa4 U TPEeICTaBICHUS TaHHBIX.

- OnepupoBarb NOHATUSAMU: CHHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOIO YIUIA; UCIIOIb30BaTh
3aIUCh NMPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE (PYHKIIHU.

YpaBHeHHUS H HEPABEHCTBA
- OnepupoBarb NOHATUSAMU: TOXKJECTBO, YPaBHEHUE, HEPABEHCTBO; LEJIO€, PALIUOHAIILHOE,

HPppaluOHAIIBHOC YPABHCHUEC, HCPABCHCTBO, TPUTOHOMCTPUICCKOC YPABHCHUC,



- BoeimmonsaaTte  mpeoOpa3oBaHHMsl ~ TPUTOHOMETPUYECKMX  BBIDQKEHHM M pemarb
TPUTOHOMETPUYECKUE YPABHECHMUS.

- BrImonHaTe npeoOpazoBaHus HENBIX, PALMOHATIBHBIX U UPPAMOHAIBHBIX BBIPAKCHUNA U
peniaTb OCHOBHBIE THUIIBI LIEJIBIX, PALlMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

- [IpuMeHATH ypaBHEHHUS M HEPABEHCTBA JUIS PELICHUS MareMaTHYeCKUX 3a/ad U 3ajad u3
pa3IMyYHbIX 00JacTel HAyKH U pealbHON KU3HU.

- MojenupoBarh peanbHblE CUTYallUM Ha S3bIKE aiureOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHsA, HEPABEHCTBA II0 YCIOBHMIO 3a1a4M, MCCICIOBaTb IOCTPOCHHBIE MOZCIH C
UCIIOJIb30BaHUEM aIlapara ajareopsl.

DyHKIUHN U Tpa@UKH

- OmnepupoBarh NOHATHAMU: (PYHKIIHS, CIIOCOOBI 3aaHusl (PYHKIIMH, 00JIACTh ONpeAeTICHUS
Y MHOXECTBO 3Ha4eHMH (QpyHKIMH, rpaduK GyHKINHU, B3AUMHO 00paTHbIE (PYHKIIHH.

- OnepupoBarh MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (YHKIMM, HYIH (QYHKUIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

- Wcnonb3oBath rpaguku GyHKUNN U1 pellIeHNs YpaBHEHUH.

- Crpoutpb u yuTath rpapuku JUHEHHOW (YHKUMHU, KBaApaTUUYHON (DyHKIMH, CTEHIEHHOMN
(YHKIIMHU C LENbIM TIOKa3aTeseM.

- Ucnons3oBate rpaduku GYHKIHN I UCCIETOBAHUS MPOIIECCOB M 3aBUCUMOCTEH TP
pelIeHNH 337ad W3 Apyrux y4eOHBbIX HPEAMETOB M PEaJbHOM *KHU3HH; BbIpakaTb (OpMyIaMu
3aBUCUMOCTH MEXy BEIMYMHAMM.

Hauana matemaTu4eckoro aHajaimusa
- OnepupoBarh NOHSATUSIMU: TOCJIEIOBATEIbLHOCTh, apu(MeTHUecKass U TreoMeTpuyecKas

MIPOrPECCHUHU.

- OnepupoBarh NOHATUAMU: OECKOHEUHO YObIBAIOIIasi TeOMETpHUECKas MPOTrPeccHsi, Cymma
0eCKOHEUHO YObIBAIOIIEeH reOMETPHUUECKOI MPOTrPeCcCHH.

- 3amaBarh MMOCIEI0BATENILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

- Hcnonb30BaTh CBOICTBA MOCIEN0BATENILHOCTEN U MPOTPECCHM ISl PELICHUS! peaibHbIX
3aJla4 MPUKIIAJHOTO XapakTepa.

MHo:kecTBa M JIOTHKA
- OnepupoBarb NOHATUAMH: MHOXECTBO, ONIEpAllUM HaJl MHOKECTBAMH.

- Hcnonp3oBars TeOpeTHKO—MHO)KeCTBeHHLIfI arrapar aji OoImMCaHus p€aJIbHbIX IIPOLECCCOB
n HBHGHHﬁ, IIpU pCHICHUU 3a1a4 U3 JpYyrux y‘Ie6HI>IX npeamMEToOB.
- OHepI/IpOBaTB MNOHATHAMU: OIIPCACIICHUC, TCOPEMA, CIICACTBUC, N10KA3aTCIbCTBO.

11 kjaacc

Yuciaa v BLIYUCIECHUSA
- OnepupoBarh MOHATUSAMH: HATypaJlbHOE, 1LIE€JI0€ YHUCIO; HCIONb30BaTh MPHU3HAKU

ACITIMMOCTHU LECJIBIX YUCCII, PA3JIOKCHUC YUCIIa HAa IPOCTHIC MHOXKXUTCIIN JJId PCHICHUA 3a1a4.
- OHepI/IpOBaTL MOHATHUEM: CTCIICHD C pAllMOHAJIbHBIM ITOKA3aTCJICM.
OHepI/IpOBaTL IIOHATHUAMUN JIOFapI/I(I)M quciia, J€CATUYHBIC U HATYpaJIbHbIC JIOFapI/I(I)MBI.

YpaBHeHHUS U HEPABEHCTBA



- [IpumensaTs cBoOiicTBa CTemeHHW s INpeoOpa3oBaHUsA BBIPAKEHUIN; ONEPUPOBATh
MOHATUSAMM: II0KA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE TUIIBI ITI0KA3aTEIbHBIX
YPaBHEHUH U HEPABEHCTB.

- BbimonHaTe mpeoOpa3oBaHUs BBIPAKEHHH, colepKalux JorapuMbl; ONEpUPOBATH
MOHATUAMM: JIOTAapU(PMHUUYECKOE YpPAaBHEHME U HEPABEHCTBO; pELIaThb OCHOBHBIE THUIIbI
norapu(pMUUECKUX YPAaBHEHHI U HEPABEHCTB.

- Haxoauts pemeHns nmpocTedmx TpPUroHOMETPUYECKUX HEPABEHCTB.

- OnepupoBarh MOHATUSAMU: CUCTEMA JIMHEWHBIX YPaBHEHUHN U €€ pEelleHHEe, HUCII0Ib30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUH JUISl PELICHUs IPAKTUYECKHUX 3a/1ad.

- Haxoauts pemennst npoCcTeNnx CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUHN U
HEPABEHCTB.

- MojenupoBare peanbHble CUTYallUM Ha S3bIKE aiureOpbl, COCTaBIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4H, UCCIIE0BATh ITOCTPOEHHBIE MOJIEIH C
UCIOJIb30BaHUEM alIapara ajlreopsl.

DyHKIUHN U TPadUKH

- OnepupoBarh MNOHATHAMH: TNepuoaudeckass (GYHKIMS, TMPOMEKYTKM MOHOTOHHOCTHU
(GyHKIMH, TOYKH 3KCTpeMyMa (DyHKIUHU, HauOojblllee W HauMEHblIee 3HaueHus (PyHKIMH Ha
MIPOMEXKYTKE; UCTIOIB30BaTh UX JUISl MCCIENOBaHUS (PYHKIIMH, 3aJaHHON TpadUuKOM.

- OnepupoBarh  NOHATUAMU:  TpadUKH  [OKA3aTeNbHOM,  Jorapupmuueckoil u
TPUTOHOMETPUUYECKUX (PYHKIMI; N300pakaTh UX HA KOOPAMHATHOW IUIOCKOCTH M HCIOJIb30BaTh
JUI PEILICHUS yPaBHEHUN U HEPABEHCTB.

- N3o0Opakarh Ha KOOPAMHATHOW TUIOCKOCTH TpaduKH JIMHEWHBIX YpaBHEHUH U
HCIIOJIb30BaTh UX NI PELICHUS] CHCTEMBI IMHEHHBIX YPABHCHHM.

- Hcnonw3oBath rpaduku QyHKIUNA UISI UCCIEAOBAHHS MPOIECCOB W 3aBHCHMOCTEH U3
APYrux y4eOHBIX TUCLUILIMH.

Hauana matemaTu4eckoro aHajaimsa
- OnepupoBarb MOHATUAMU: HENPEpbIBHASA (PYHKIUS; TPOU3BOIHAS (DYHKIIMU; UCIIOIH30BATh

TreOMETPHYCCKUN U (PU3HYSCKUN CMBICIT TPOU3BOIHOM JIJISl PEIICHHS 3a/1au.

- HaxomuTh TpOM3BOAHBIC 3JEMEHTAPHBIX (DYHKIMH, BBIYMCIATH HMPOU3BOIHBIC CYMMBI,
MPOU3BEICHUS, YACTHOTO (DYHKITHH.

- Hcnonp3oBaTh TPOM3BOAHYIO Uil HCCIICAOBaHMS (YHKIUHM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTh PE3YJIBTAThI HCCIICOBAHUS K TIOCTPOCHUIO IPaUKOB.

- Hcnonp30BaTh MPOU3BOIHYIO JIUISI HAXOXKICHHUS HAMJIYYIIEr0 PEIICHHs B MPHUKIAIHBIX, B
TOM YHCJIE COIMATBHO-DKOHOMUYECKUX, 3a/1a9ax.

- OnepupoBarh MOHATHSAMH: MEPBOOOpA3Has M WHTETpall; MOHUMATh T'€OMETPUYECKUN U
(buznueckuil CMBICT UHTETpaa.

- HaxonuTe mepBooOpa3Hble 21€MEHTAPHBIX (PYHKIIUI; BHIYUCISATH UHTETpall Mo Gopmyme
Hrrotona—Jleionuma.

- Pemare mpukianHeie 3aa4M, B TOM YUCIE COIMAIBHO-PKOHOMHUYECKOTO U (hpU3M4ecKoro
XapakTepa, CpeICTBAMH MaTeMaTHUeCKOTO aHaIH3a.



TeMaTn4yeckoe NJIAHUPOBAHHE
10 xi1ace

Ne HanMeHoBaHHE pPa31esioB U TeM MPOrpaMMbl KonyecTBo 4acoB DJIEKTPOHHBbIE (mudpoBbIe)
n/n BCer |[KOHTPOJIbHbIE |[IpaKTHYecKHe |00pa3oBaTe/bHbIE PecypChl
0 a00ThI padoThI

Pa3nesn 1. MHOKeCTBa PAIMOHAJILHBIX U 1€l CTBUTEIBHBIX Yicell. PaninoHaibHbIe ypaBHEHHS 1 HEPABEHCTBA

1.1. MHOecTBO, onepaluy HaJl MHOXKECTBAMH. 1 0 0 https://resh.edu.ru/subject/51/

1.2. luarpammsl Diinepa—BenHa. 1 0 0 https://resh.edu.ru/subject/51/

13, Panrionansabie yncia. OOBIKHOBEHHBIE U IECSITHYHBIE APOOH, 1 0 0 https://resh.edu.ru/subject/5 1/
MTPOIIEHTHI, OECKOHEUHBIC MIEPUOIMISCKHEC POOH.

1.4, {APHOMETHIECKHE OIEPAIIHHN € PAIHOHATLHEIMH WHCTAMY, 1o 0 https://resh.edu.ru/subject/51/
MpeoOpa30BaHUS YHCIOBBIX BBIPAKCHUH.

15 [TpumeHeHue apooeit I/IquoueHUTOB TS peuferm NPUKIATHBIX 3a/124|, 0 0 hitps:/resh.edu.rw/subiect/5 1/
13 pa3IUYHBIX OTpaciiell 3HAaHUU U peaTbHOM KU3HU.

1.6. |/leticTBuTenbHBIC YnCa. PaniioHanbHbIe 1 HppalioHAIbHBIC YKCa. | 0 0 https://resh.edu.ru/subject/51/

1.7. |ApudmMerraeckue oneparuu ¢ IeUCTBUTCIILHBIMUA YUCITAMH. 1 0 0 https://resh.edu.ru/subject/51/

18, [TpubnxEéHHbBIC BI)I‘II/ICJ'IGHI/ISI,u MpaBuia OKPYIICHWA, MPUKHAKA Hl, 0 0 https:/resh.edu.ru/subject/5 1/
OIIEHKA PE3yJIbTaTa BHIYUCIICHHH.

1.9. [ToxxaecTBa ¥ TOXXIECTBEHHBIE MPEOOPa30OBAHMS. 2 0 0 https://resh.edu.ru/subject/51/

(1)'1 YpaBHEHHE, KOPCHb YPaBHEHUSL. 1 0 0 https://resh.edu.ru/subject/51/

i'l HepaBeHCTBO, pelieHre HepaBeHCTRA. 1 0 0 https://resh.edu.ru/subject/51/

é'l MeTo1 MHTEPBAJIOB. 2 0 0 https://resh.edu.ru/subject/51/

;'1 Perienne 1esbix U JpOOHO-PAlMOHAIBHBIX YPaBHEHUN U HEPABEHCTB |7 1 https://resh.edu.ru/subject/51/

Toro no pasaeny 22 |1 0

Pasgen 2. @ynknun u rpaguku. CreneHs ¢ neJibIM M0Ka3aTeaemM

2.1. [DyHkus, cnocoObl 3aAaHNs QYHKIIHH. 1 0 0 https://resh.edu.ru/subject/51/

2.2.|B3aumHO oOpartHble pyHKIMU. ['paduk pyHKIMH. 1 0 0 https://resh.edu.ru/subject/51/

2.3. |06nacTh onpeneseH sl © MHOKECTBO 3HAYCHUH (PYHKITUH. 2 0 0 https://resh.edu.ru/subject/51/

2.4. Hynu ¢ynakiuu. [IpomMexxyTku 3HAKOTIOCTOSTHCTBA. 2 0 2 https://resh.edu.ru/subject/51/




Ne HanMeHoBaHHE pPa31esioB U TeM MPOrpaMMbl KosinuecTBO 4Yacos DJIEKTPOHHBbIE (mudpoBbIe)
n/n BCer |[KOHTPOJIbHbIE |[IpaKTHYecKHe |00pa3oBaTe/bHbIE PecypChl
0 a0doThI padoThI

2.5. [UérHble U HeYETHBIE (PYHKITUH. 2 0 0 https://resh.edu.ru/subject/51/
CrerneHb ¢ 1eybIM mokasareineM. CtanmaprHasg opMma 3ammucu .

0.6 H AapTHas Gop ) 0 https://resh.edu.ru/subject/51/
ENCTBUTEIFHOTO YHCIIA.
cnonp30Banue MOAXOAAIIEN POPMBI 3AITMCH JIEUCTBUTEILHBIX YU CEN .

D.7. AxopICH (op a ) 0 https://resh.edu.ru/subject/51/
VTSI PEIICHUST TPAKTHYECKUX 3319 U MPEICTABICHHIS TaHHBIX.
CreneHHas KLU C HaTypaJdbHBIM M IEJBbIM TmOoKaszareiieM. EE )

D.8. | T ymxn yp a 30 0 https://resh.edu.ru/subject/51/
cBoiicTBa U rpaduk

toro no pazneny 15 |1 2

Pasznen 3. ApudpmMernyecknii KopeHb n—oi crenenu. MppanmnonanbHbie ypa

BHCHHUS U HEPABE

HCTBA

3.1. |ApudmMernyecknii KOpeHb HATypaJIbHOU CTENEHMU. 2 0 1 https://resh.edu.ru/subject/51/

3.2. |JleiicTBHs ¢ apu(PMETHUECKUMH KOPHIMH 7—OM CTETICHHU. 3 0 0 https://resh.edu.ru/subject/51/

3.3. [Pemienne upparmoHaIbHBIX YPaBHEHNUN U HEPABEHCTB. 11 |1 0 https://resh.edu.ru/subject/51/

3.4. |(CBoiicTBa 1 rpadyik KOpHS 71-OM CTETICHH. 2 0 2 https://resh.edu.ru/subject/51/

toro no pazueny 18 |1 3

Pasznen 4. @opmyJibl TpUroHoMeTpun. TpuronoMerpuyeckre ypaBHeHUs

4.1.|CuHyc, KOCHHYC M TAaHT'€HC YHMCIIOBOTO apryMEeHTA. 2 0 0 https://resh.edu.ru/subject/51/

4.2. |ApKCHHYC, apKKOCHHYC M apKTaHT€HC YUCIOBOTO apryMEHTA. 2 0 0 https://resh.edu.ru/subject/51/

4.3. [TpuroHomeTpuyeckas _ OKPY)KHOCTb, onpeaeneHue(S 0 2 https://resh.edu.ru/subiect/51/
TPUTOHOMETPUUYECKUX (PYHKIIHUN YMCIOBOTO apryMEHTA.

4.4. (OcHOBHBIE TPUTOHOMETPUYECKUE (DOPMYIIBIL. 3 0 0 https://resh.edu.ru/subject/51/

4.5. [IpeoOpazoBaHre TPUTOHOMETPHUUYECKIX BBIPAKCHUIA. 4 1 0 https://resh.edu.ru/subject/51/

4.6. |Perienrie TPUTOHOMETPUUYECKUX YPABHEHHIA 11 |1 0 https://resh.edu.ru/subject/51/

Mtoro no pazgeny 27 2 2

Paznen S. IlociaenoBareIbHOCTH U IPOTPecCHU

5.1. [TocaenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHMs MOCIEN0BATEILHOCTEIA. 1 0 0 https://resh.edu.ru/subject/51/

5.2. MOHOTOHHEIE IOCIEI0BATEILHOCTH. 1 0 0 https://resh.edu.ru/subject/51/

5.3. |Apudmerndeckas U reoMeTpUYecKas MPOrPECcCHH. 2 0 0 https://resh.edu.ru/subject/51/

5.4. |beckoHeyHO yOBIBarOIIasi T€OMETpHYECKast MPOTPECCHS. 1 0 0 https://resh.edu.ru/subject/51/

5.5.|CyMmMa OecKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM MPOTPECCHH. 1 0 1 https://resh.edu.ru/subject/51/




Ne HanMeHoBaHHE pPa31esioB U TeM MPOrpaMMbl KosuyecTBO 4acoB DJIEKTPOHHBbIE (mudpoBbIe)
n/n BCer [KOHTPOJIbHbIE [IpaKTH4YecKHe |00pa3oBaTe/bHbIE PeCypChl
0 a0doThI padoThI
5.6. |[@opmysia CIOKHBIX MPOIIEHTOB. 2 0 0 https://resh.edu.ru/subject/51/
57 lcrionb30BaHUE TMPOTPECCHU ISl PENICHHS] PEabHBIX 33134 6 1 0 https://resh.cdu.ru/subiect/51/
[TPHUKJIATHOTO XapakTepa
toro no pazueny 15 |1 1
Pasnen 6. [loBropenne, 00001eHue, cHCTeMaTH3al[UsA 3HAHUI
6.1.|OcHOBHBIE IOHATHA Kypca aireOpbl U Hayal MaTeMaTHecKoro 4 1 0 https://resh.edu.ru/subject/5 1/
ananusa 10 xkiracca, 0000IIeHHE U CUCTEMATHU3AL M 3HAHUH
toro no pazneny S 1 0
OBIIEE KOJIMYECTBO YACOB T10 ITPOI'PAMME 102 |7 8
11 knace
Ne HaumeHoBaHMe pa3iesioB M TeM MPOrPaMMbl KosinyecTBO 4acoB JJIeKTPOHHBbIE (uudposbie)
n/n BCEr [KOHTPOJIbHbIE |[IPaKTHYeCKHe |00pa3oBaTe/bHbIE PecypChl
0 padoThI padoThI

Pasziesn 1. Crenenp ¢ pannoHajabHbIM noka3zareneM. [lokazarenbnas pynkuus. [lokazarenbHble ypaBHeHNsI M HEPABEHCTBA

1.1. |(CreneHs ¢ pallMOHATIbHBIM IOKA3aTEeIEeM. 1 0 0 https://resh.edu.ru/subject/51/
1.2. |(CBoONCTBa CTENEHHU. 2 0 0 https://resh.edu.ru/subject/51/
1.3. TIpeoOpa3oBaHue BRIpAXKEHUH, COACPIKALTUX PAITHOHAIBHBIC CTEIICHH. 2 0 0 https://resh.edu.ru/subject/51/
1.4. [Toka3aTenbHble ypaBHEHUSI U HEPABEHCTRA. S 0 0 https://resh.edu.ru/subject/51/
1.5. [[TokazatenbHas QpyHKIHUs, €€ CBOMCTBA U rpaduk 3 1 2 https://resh.edu.ru/subject/51/
MToro no pasueny 13 |1 2

Pasgen 2. Jlorapugmudeckas pynkuus. Jlorapupmuyeckne ypaBHeHHs H HEPaBEeHCTBA

2.1. Jlorapu¢m uucna. 2 0 0 https://resh.edu.ru/subject/51/
2.2.|/lecaTUUHBIEC U HATYpaJIbHbIE JIOTAPU(MBL 1 0 0 https://resh.edu.ru/subject/51/
2.3. [IpeoOpa3oBaHue BBIPAXKESHHIA, COJCPKAIIUX JIOTAPUPMBI. 2 0 0 https://resh.edu.ru/subject/51/




Ne HaumeHoBaHue pa31esioB M TeM NPOrPaMMbl KosimuyecTBO 4acoB JIeKTPOHHbIE (uudposbie)
n/n BCer' [KOHTPOJIbHBbIE [IPaKTH4YecKHe |00pa3oBaTebHbIE pecypchl
0 a0doThI padoThI
2.4. Jlorapupmudeckne ypaBHEHHUS! 1 HEPABEHCTBA. S 0 0 https://resh.edu.ru/subject/51/
2.5. Jlorapudmuueckas pyHKIms, €€ CBOWMCTBA U TpaduK 3 1 2 https://resh.edu.ru/subject/51/
Mtoro no pazueny 13 |1 2

Pa3nen 3. Tpuronomerpuyeckne GyHkunu u ux rpadpuxu. Tpuronome

TPUYCCKHUEC HEPABCHCTBA

3.1. [Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U rpadUKH. 4 0 2 https://resh.edu.ru/subject/51/
3.2. [Tpumepsl TPUTOHOMETPUYECKHUX HEPABEHCTB 3 1 0 https://resh.edu.ru/subject/51/
toro no pazneny 7 1 2
Pasnea 4. IlpousBonnas. IlpuMeHeHne npou3BoaIHOM
4.1. [HenpepbiBHBIE (DYHKIIHMH. 1 0 0 https://resh.edu.ru/subject/51/
4.2. Metosa HHTEpBAJIOB JJIsl PELICHNS] HEPaBEHCTB. 2 0 0 https://resh.edu.ru/subject/51/
4.3. [IponsBonHas GyHKIUH. 2 0 0 https://resh.edu.ru/subject/51/
4.4. ['eomeTprdeckuii 1 PU3NIECKUN CMBICI IIPOU3BOTHOM. 2 0 0 https://resh.edu.ru/subject/51/
4.5. [Ipon3BoIHBIE STIEMEHTAPHBIX (HYHKITUH. 2 0 0 https://resh.edu.ru/subject/51/
4.6. [Ipon3BoiHAsS CyMMBI, TPOU3BEICHUS, YACTHOTO (PYHKITHA. 0 0 https://resh.edu.ru/subject/51/
[IpyMeHeHre MPOUM3BOMHOW K  HCclenoBaHUIO  (YHKIMM Ha 4 0 ) https:/resh.edu.ru/subiect/5 1/
MOHOTOHHOCTb M 9KCTPEMYMBI.
HaxoxaeHre HauOoblIero U HauMEHbBLIET0 3HaueHus (YHKUUU Ha 4 0 0 https:/resh.edu.ru/subiect/5 1/
OTpE3Ke.
[IpMeHeHre TPOU3BOIHON Ul HAXOXKACHUS HAWIYYIIEro PelIeHHs
B IPUKIATHBIX 3a7adax, JUIsl OIpeAeNieHHus CKOpOCTH Tpolecca,|’ 1 0 https://resh.edu.ru/subject/51/
3a1aHHOTO (POPMYIIOi UK rpadrKOM
Mtoro no pazgeny 24 |1 2
Pa3nen 5. UHTerpaJ u ero npuMeHeHnst
5.1. [TepBooOpa3Hasi. 2 0 0 https://resh.edu.ru/subject/51/
5.2. [Tabnuiua nepBooOpa3HbIX. 2 0 0 https://resh.edu.ru/subject/51/
5.3. [MHTerpai, reoMeTpudeckuii 1 GU3NUECKU CMBICI HHTErpaa. 2 0 0 https://resh.edu.ru/subject/51/
5.4. | Beruncnenue unterpana no gopmyne Hetorona—JleiiGHuna 3 1 0 https://resh.edu.ru/subject/51/
Toro no pasaeny 9 1 0

Pa3gen 6. CucremMbl ypaBHeHMit




Ne |[HaumeHoBaHue pa3aesioB U TeM MPOrPaMMbl KosimuecTBo yacon DJIEKTPOHHBbIE (uudpossbie)
n/n BCer [KOHTPOJIbHbIE |[IpaKTHYecKHe |(00pa3oBaTe/ibHbIE PeCypChl
0 a0doThI padoThI

6.1. |CrucremMpl TMHEMHBIX YPaBHEHUM. 2 0 0 https://resh.edu.ru/subject/51/

6.2. |Perrenne UHpI/IKJIaIIHI)IX 3a7a4 C IIOMOINLI0 CHCTEMBI JIMHEHHBIX|2 0 0 https:/resh.edu.ru/subject/5 1/
YpaBHECHUH.

6.3. |(CrucTeMBbl M COBOKYITHOCTH LIETIBIX, PalMOHATLHBIX, HPPALHOHATBHEIX, 2 0 0 https://resh.edu.ru/subiect/51/
MOKA3aTeJIbHBIX, JIOTApU(OMUICCKUX YPABHCHUN U HEPABEHCTB.

6.4. Ucnonp3oBanue rpadgukoB (YHKUMUNA JUId pEIIeHUs ypaBHEHUN U2 0 0 https://resh.edu.ru/subiect/51/
CUCTEM.

6.5. [IpuMeHeHre  ypaBHEHHH, CHUCTEM M HEPABEHCTB K peleHHod 1 0
MaTeMaTHYeCKUX 3a/1a4 W 3a7ad U3 Pa3IMYHBIX O0JIacTei HayKd | https://resh.edu.ru/subject/51/

€aJIbHOM JKU3HU

Mrtoro no pazneny 12 |1 0

Pasznen 7. HatypasabHble U 1eJible YHCIa

7.1. [HarypanpHble U 11eNbIe YKClia B 3aa4aX U3 pealbHOM )KU3HU. 2 0 0 https://resh.edu.ru/subject/51/

7.2. [Ipyu3HAKK JETMMOCTH IEJIBIX YUCETT 4 1 0 https://resh.edu.ru/subject/51/

toro no pazneny 6 1 0

Paszjien 8. [loBropenne, 00001eHue, cucTeMaTu3anus 3HAHU I

8.1. |OcHOBHBIC IOHATHUS Kypca anreOphl 1 Haval MaTeMaTH4ECKOro 18 |1 0 https://resh.edu.ru/subiect/51/
aHayIM3a, 0000I1eHNe 1 cUCTeMaTu3alis 3HaHHUM

Mtoro no pazueny 18 |1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 8




KPUTEPUU OLHEHUBAHMUSA

OchosHbIMU Ghopmamu nposepKu 3HAHUL U YMEeHULl Y4auuxcs IO MaTeMaTuKe B OCHOBHOM
U CpelHEH ILKOJIE SIBJISAIOTCS YCTHBIM ONpPOC M IMCbMEHHAas KOHTpPOJIbHAs pabora, Hapsdy C
KOTOPBIMH TIPUMEHSIOTCS U Ipyrue (popmbl mpoBepkH. [Ipy 3TOM yUUTHIBACTCSI, YTO B HEKOTOPBIX
CITydasiX TOJIBKO YCTHBIN ONPOC MOXKET JIaTh 0OJIee IMOJIHBIC TPEICTABICHHUS O 3HAHUAX U YMEHHUSAX
yUAIIUXCS; B TO K€ BpPEMs NHCBMEHHas KOHTPOJbHas paboTa TO3BOJIAET OLIEHUTH YMEHHE
yUYaluxcsl U3j1araTb CBOM MBICIM Ha Oymare; HaBbIKM I'PaMOTHOTO M (PaKTUHYECKH IPaMOTHOIO
0(opMIICHHUS BBITTOTHAEMBIX UMH 3aIaHHH.

IIpu oyenxe ycmuwix 0meemos u NUCbMEHHbIX KOHMPOIbHBIX pabom YIUTEIb B TIEPBYIO
04YCpCab YUYHUTBIBACT MMCIOMIUCCA Yy yJallCTOCsAa Q)aKTHqCCKI/IC 3HaHUA U YMCHUS, UX IIOJTHOTY,
IIPOYHOCTh, YMEHHUE IPUMEHATD HA IIPAKTUKE B PA3JINUHBIX CUTyallUsX. Pe3ynbpraT OLleHKH 3aBUCHT
TAaKKC OT HaJIWYWUA H XapaKTepa HOFpGHIHOCTGI\/'I, JOMYIICHHBIX IIPpH YCTHOM OTBETC HIIU
MUCbMEHHOM KOHTPOJBHOM padoTe.

Cpe)m HOFpeIHHOCTeI\/'I BBIJCTAOTCA 0WM6KM, Heodouembvl U MeIKue nozcpeuwHocmu.

[TorpemHocTs cuuTaeTcsi owubKol, €Cau OHA CBHUJIETENBCTBYET O TOM, YTO YYEHUK HE
OBJIaJIEJ OCHOBHBIMU 3HAHUSIMU, YMEHUSIMHU U UX IPUMEHEHUEM.

K nedouemam oTHOCATCS MOTPENIHOCTH, CBUICTEILCTBYIONINE O HEIOCTATOUYHO MOJHOM
WM HEAOCTATOYHO MPOYHOM YCBOCHHMH OCHOBHBIX 3HAHUN U YMEHMI U 00 OTCYTCTBUU 3HAHUH,
HE CYMTAIOMIMXCS B COOTBETCTBUU C MporpamMMmoil ocHOBHbIMU. K Hemoderam OTHOCSTCS
MOTPEIIHOCTH, OOBSCHSIONINECS PACCEIHHOCTHIO WIIM HEIOCMOTPOM, HO KOTOpbI€ HE MPUBEIH K
HCKQXEHHUIO CMbICIa TOJYYEHHOTO YYEHHMKOM 3aJlaHusl WM CHocoba €ero BBINOJHEHUS.
I'pammarudeckast ommoOKa, TOMyIIeHHas B HAMUCAHUU U3BECTHOTO ydalleMycsi MaTeMaTHu4ecKoro
TepMHHA, HeOpeKHasl 3aMKCh, HEOPEKHOE BHITIOTHEHHUE YePTeKa CUUTAIOTCS HEJOUETOM.

K menkum nozpeutHocmAm OTHOCATCA IOI'PCIIHOCTHU B YCTHOﬁ A MMHMChbMEHHOM p€yuu, HE
HCKaXaromunue CMEBIC/Ia OTBETA WK PCILICHM, CquaﬁHBIe OIIMCKH H T. II.

K owubram, nanpumep, oTHOCATCS:

- HEIPAaBWIBHBIN BBIOOP MOPSAKA BBHITOJHEHUS JICHCTBUN B BHIPAYKCHHH,

- MPOIYCK HYJISI B YaCTHOM TIPH JICJICHUW HATYPAIbHBIX YMCEN WIH ACCATUYHBIX JIPOOCH;

- HETPaBUJIBHBIA BEIOOP 3HAKA B PE3YJIbTATE BBHITIOJIHEHHS ICHCTBUN HaJl TIOJIOKUTCIBHBIMU
M OTPHIIATEIBHBIMU YHCIIAMH; a TaK JKE MPH PACKPBITHH CKOOOK M IPH IMEPEHOCE CllaraeMbIX M3
OJTHO¥ YacTH ypaBHEHUS B JIPYTYIO;

- HEeMPaBWIbHBIN BBIOOP AEUCTBUH MpU PELICHUU TEKCTOBBIX 337134,

- HEMpPaBWJIbHOE U3MEPEHUE UITH MTOCTPOCHHUE YIJIa C IIOMOIIBIO TPAHCIIOPTUPA, CBSI3AHHOE C
OTCYTCTBHEM YMEHHSI BBIOUPATh HY)KHYIO LITKATY;

- HEMpaBWIbHOE TPOBEACHUE MEPIECHIUKYISIpa K MPSMOM WU BBICOT B TYMOYrOJIHHOM
TPEYTOJIbHUKE;

- -YMHOKEHUE MOKa3aTeNel Mpu YMHOKEHUU CTETIeHe! ¢ OJJMHAKOBBIMH OCHOBAHUSIMH,

- “cokparienne” IpoOH Ha claraeMoe;

- 3aMEHa YacTHOTO NECATUYHBIX POOei YaCTHBIM IENIBIX YHCENl B TOM Ciydae, Korjua B
JIeNUTEINEe MOCe 3amsIToi MeHbIe (P, YeM B JEIIUMOM;



- COXpaHEHHE 3HAaKa HEpaBEHCTBA IPH JACJICHUU OOEUX ero 4YacTeil Ha OJHO U TOXKE
OTpULIATEIBLHOE YHCIIO;

- HEBEPHOE HAXOX/IEHUE 3HaYCHUS (PYHKIIMH 10 3HAYEHUIO apr'yMEHTa U ee rpaduKy;

- IIOTEPs] KOPHEN NPU PEIICHUM TPUTOHOMETPUYECKUX YPAaBHEHHM, a TaK K€ ypaBHECHHUU
Buja lax| = b wm ax™ = b;

- HETMIOHUMAHWE CMBICIIA PEUICHUsI CUCTEMBI JBYX YPaBHEHHH C AByMS NEPEMEHHBIMH Kak
napbl YHCell;

- HE3HAaHUE OIpENeNIeHHBIX mporpaMmon Qopmyn (popMmynsl KOpHEH KBaJpaTHOTO
ypaBHEeHHsI, (JOPMYI MPOU3BOAHON YACTHOTO M MPOM3BENCHHS, (POPMYI MPUBEIACHHUS, OCHOBHBIX
TPUTOHOMETPHUYECKUX TOXKIIECTB H Jp.);

- nproOpeTeHne OCTOPOHHUX KOPHEH MPH pelIeHUH UPPAMOHATIBHBIX, TOKA3aTEIbHBIX U
Jorapu(PMUYECKUX YpaBHEHHI;

- MOTPEUTHOCTh B HAXOXKACHUU KOOPIUHAT BEKTOPA;

- MOTPEUTHOCTH B PA3JIOKEHUH BEKTOPA IO TPEM HEKOJUTMHEAPHBIM BEKTOPaM, OTII0KEHHBIM
OT Pa3HBIX TOUEK;

- HEeyMeHHe CHOPMYIUPOBATH MPEIOKEHUE, 00paTHOE JAHHOU TEOPEME;

- CCBIJIKA IMpPH J0Ka3aTelbCTBE WM OOOCHOBAaHUM DEIIECHUS HAa OOpaTHOE YTBEpPXkKICHUE,
BMECTO TIPSIMOTO;

- HCIIOB30BaHNE BMECTO Ko uilneHTa moaoomst 00paTHoro eMy uucia.

[Ipumepsl Hedouemos:

- HEMpaBWIbHAs CChUIKA Ha COYETaTeNbHbI M pachpenesuTeNbHbBI 3aKOHBI MpPU
BBIYHCIICHUSX;

- HEMpaBWIbHOE HCIONb30BAHUE B OTHENBHBIX Cly4asX HAUMEHOBAHWM, Hampumep,
0003HaueHne eIMHUIL AJIUHBI U1 €AUHULL TUTOIIaau U 00beMa;

- COXpaHEHHE B OKOHYATEIBHOM pe3ylIbTaTe NP BBIYUCICHUAX WM NPEOOPa30oBaHUIX
BBIPKEHUI HETPAaBUIHLHON APOOU MIIM COKPATUMOM TpOoOH;

- npuBeneHue anredpanyeckux Apoodeit He K Hanbosee MpoCcToMy O0IIeMy 3HaMEHATEIIIo;

- cllydaifHble MOTPEIIHOCTH B BBIYUCICHUSAX IPU PEIICHWH TEOMETPUYECKHX 3a7ady U
BBITIOJTHEHUH TOXAECTBEHHBIX MTPe0Opa3oBaHu.

I'panuya medxncoy owubkamu u Heooyemamu SIBISETCS B HEKOTOPOH CTETeHH YCIOBHOI. B
OJTHO BpeMs IpH OJHUX OOCTOSTENLCTBAX JOMYLICHHAS YYallMMHCS MOTPEHIHOCTh MOXKET
paccMaTpuBaThCsl Kak OIMIMOKA, B JPYroe BpeMs W MPHU JPYrUX OOCTOSATEILCTBAX OHA MOJKET
paccMaTpuBaThCsl KaK HEJOYET.

Kasxcooe 3adanue niast ycTHOTO Ompoca MM HUCbMEHHOW KOHTPOJBHOM palboThI
IIPEICTABIISIET TEOPETUYECKUI BOIIPOC WU 3a4a4y.

- OTBeT Ha BONPOC CUUTAETCs OE3yNpPEYHbIM, €CIIM €0 COJep)KaHUEe TOYHO COOTBETCTBYET
BOTIPOCY, BKJIFOYAET BCE HEOOXOIUMBIE TEOPETUUECKHUE CBEJCHUS, 000CHOBAHHbBIE 3aKIIIOUEHUS U
MOSICHSAIOUIME TIPUMEPBL, a €ro u3J0KeHHe U OQOpMIIEHHE OTJIMYAIOTCS KpPaTKOCThIO U
aKKypaTHOCTBIO.

- Pemenue 3agaun cunraercs 0e3ynpedHbIM, €CJIN MOJTydeH BEPHBIM OTBET PHU MPaBHILHOM
XOJIe pelleHUs], BEIOpaH COOTBETCTBYIOIIMI 3a7adye CHOcOoO pelIeHHs, MPAaBHUIIBHO BBHIMOIHEHBI



HEOOXOMMBIC BBIYUCIICHUS W TMPEOOpa30BaHUs, MOCIECIOBATEIBHO MW aKKypaTHO O(OPMIICHO
pelIeHuE.

Oyenka omeema yuauje2ocs NpU YCTHOM OIIPOCE U OLIEHKA MUCbMEHHON KOHTPOJIbHOMN
pabOTBI MPOBOIUTCS TIO MATHOAIUTHHOU CUCTEME.

Kak 3a ycTHBIN OTBET, TaK U 3a MUCBMEHHYIO KOHTPOJIbHYIO Pab0Ty MOKET OBITh BEICTABJICHA O/IHA
n3 oTMeToK:5,4,3,2,1.

0uem<a ycmHblX Omeemaoe.

Omeem oyenusaemcs ommemkou “5”, eCau ydalumncs:

- MOJIHOCTBIO PACKPBLI COZIEpKaHNe MaTeprala B 00beMe, IPeyCMOTPEHHOM ITPOrpaMMOi
U y4eOHUKOM;

- U3JIOKWJI ~Marepuall TpaMOTHBIM  SI3BIKOM, TOYHO HCIOJB3ySd MAaTeMaTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIUKY, B OIIPEEIIEHHOMN JIOTHYECKOM MOCIIE0BATEIbHOCTH;

- MIPaBUJIBHO BBIMOJHUII PUCYHKHU, YEPTEKHU, TpaUKH, COMYTCTBYIOIINE OTBETY;

- MoKa3zaj yMEHHE WILIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IpPUMEPAMU, NPUMEHSATH B
HOBOM CUTYaI[H NP BHIMOIHEHUN TPAKTUYECKOTO 3a/1aHus;

- MPOJAEMOHCTPUPOBAJI  YCBOEGHHUE paHEe M3YyYEHHBIX COMYTCTBYIOIIUX  BOIIPOCOB,
c(OPMHUPOBAHHOCTD U YCTONUMBOCTh UCIIOIB3YEMBIX IIPU OTBETE YMEHUIl U HaBBIKOB;

- OTBEYasi CaMOCTOATENbHO, 0€3 HAaBOSIUX BOIIPOCOB YUUTEIIS.

Bo3Moxabel 1-2 HETOYHOCTH IIpyu OCBCIICHHWU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKIIaJKax,
KOTOPBIC YUCHHK JICTKO UCITPABUJ IOCJIC 3aMCUYaHUs YUUTCIIA.

Omeem oyenusaemcs ommemxoul “4”’, €Cv yIOBJIETBOPSET B OCHOBHOM TPeOOBAaHUSAM Ha OIEHKY
“5”, HO IPY ATOM UMEET OJIUH U3 HEJOUYETOB:

- B HU3JIOKCHHUH JOIMYHICHBI HeOOJIbIIINE Hp06eJ'IBI, HE MCKa3UBIIHNEC MaTCMaTHYCCKOC

- COACPIKAHUE OTBECTA,

- JOITYHICHBI 1-2 HEA0YCTA ITPHU OCBCIICHUHN OCHOBHOI'O COACPKaHUA OTBETA, NCITPABJIICHHBIC
IMOCJIC 3aMCYaHUs YUUTCIIA,

- AOIIYIICHbI omubka miam Ooiee ABYX HEAOYCTOB IIPHU OCBCIICHHUH BTOPOCTCIICHHBIX
BOIIPOCOB HJIM B BBIKJIAJIKAX, JICTKO UCIIPABJICHHBIC ITIOCJIC 3aMCUAHUA YUUTCIIA.

Omeem oyenusaemcsi ommemxou “3”, eciu:

- HETIOJIHO PACKPBITO COACPKAHHUEC MaTcpHralia (CO,I[Cp)KaHI/Ie H3JIOKCHO (l)parMeHTapHo, HC
BCCriaa HOCJ'ICI[OBaTeJ'IBHO), HO ITOKa3aHO 061_]_[66 IMOHUMAHHE BOIIPpOCa U MPOACMOHCTPUPOBAHLL
YMCHUSA, JOCTATOYHBIC JIJId JaIbHEHIIIETO YCBOCHUS NTPOTpAMMBI;

- HUMCECIIUCH 3aTPYAHCHUS WA JOITYIICHBI OIIIMOKH B ONpeaACICHUN HOHHTHﬁ, HUCIIOJIBb30BaHUHU
MaTeMaTH4YeCKOI TCPMUHOJIOTHUH, YCPTCIKAX, BBIKIIAJKAX, HCIIPABIICHHBIC IIOCJIC HCCKOJIbKUX
HaBOJAIINUX BOIIPOCOB YUUTCIIA,

- YYCHHUK HC CIpPaBUIICA C NPUMCHCHHEM TCOPHUHU B HOBOM CUTyallUHl IIPpU BBIIIOJIHCHUU
IIPAKTUYECKOI'0 3a4aHNA, HO BbINOJHUN obssaTtenbHoe 3adaHue.



Omeem oyenusaemcs ommemkou “2”, ecnu:

- HE PAaCKPBITO COJEpKaHUE yIeOHOTO MaTepHaa;

- 0OHapy)KeHO HE3HAHWE WJIM HE TIOHMMaHWE YYCHUKOM OOJIbIICH MM Hanbojee BaXKHOU
9acTH y4eOHOTO MaTepuana;

- AOIMYHICHBI OIIMOKU B ONPCACIICHUN IIOHATHA, MPU HCIIOJIb30BaAHUUN MaTeMaTH4eCKOH

TCPMHHOJIOTUH, B PUCYHKAX, YCPTCIKAX WA rpa(pm(ax, B BBIKJIaAKAaX, KOTOPBIC HC HCITPABJICHLI
IMOCJIC HECKOJIBKMX HABOAAMIUX BOIIPOCOB YUUTCIIA.

0uenu3anue RUCOMEHHbBIX Koump0ﬂbnblxpa60m.
Omeem oyeHusaencs ommemxou ((5)), CCIIn:

- paboTa BBITIOJIHEHA MTOJTHOCTHIO;

- B JIOTUUECKHUX PACCYXJICHUSAX U 000CHOBAHUM PEIICHUS HET MPOOETIOB U OIINOOK;

- B pEIIEHUH HET MaTEeMaTHUeCKUX OITNOOK (BO3MOXKHA OJIHA HETOUHOCTh, OTIMCKA, KOTOPAst
HE SIBJIAETCS CJICJICTBUEM HE3HAHUS WM HEMIOHUMAaHUs y4eOHOTO Marepuaa).

Ommemxka «4» CTaBATCS B CIECAYIOIINX CIyYasx:

- paboTa BBINMOIHEHA MOTHOCTHIO, HO 00OCHOBAHUS IIIATOB PEIICHUS] HEIOCTATOYHBI (€CIr
yMeHue 000CHOBBIBATh PACCYKJICHHS HE SBISIIOCH CIICIIHAIIBHBIM 00ObEKTOM ITPOBEPKH ),

- JIOTIYITIEHBI OJTHA OITMOKA WJIA €CTh JIBa — TPH HEOYETA B BBIKJIAIKAX, PUCYHKAX, YEPTEkKaAX
WwiK rpadukax (eciy 3TH BUIbI paboT He SIBIISUIUCH CIIEHUATbHBIM O0BEKTOM MPOBEPKH).
Ommemxa «3» CTaBUTCS, €CIIH:

- JOTyIeHo Oosee OAHOW OMMOKH WM Oojiee JBYX — TPEX HEIOYETOB B BBIKJIAJIKAX,
yeprexax Wid rpadukax, HO ydaliuics oomagaeT 00s3aTeIbHBIMI YMEHUSMH 110 TIPOBEPSIEMOM
TeMe.

Ommemka «2» CTaBUTCS, SCIIH:

- JOTYIIIEHBI  CYIIICCTBEHHBIC OIIMMOKHW, IIOKa3aBIIME, YTO Yy4YallMiCcad HE oOJazaeT
00s13aTeIBHBIMIA YMEHHSIMU 110 JITAHHOW TEME B TTOJIHOM Mepe.

Ommemka «1» cTaBuTCS B clIy4ac:
- IIOJIHOI'O HE3HAHUA M3YUYCHHOI'O Marcpualia, OTCYTCTBUA JJICMCHTAPHBIX YMGHI/Iﬁ u

HaBBIKOB.
Oowaa knraccugurkayus oumuodoK

[Tpu oneHKe 3HAHUMN, YMCHUW M HABBIKOB yYalllUXCs CICAYET YYUTHIBATH BCE OMUOKH (IpyOble U
HerpyoObI€) U HEJOUYETHI.

I'pyovimu cuumaromea oumuoku:

- HE3HAHHME ONPEICICHUS OCHOBHBIX INOHATHI, 3aKOHOB, IPaBUJI, OCHOBHBIX IOJIOKEHUN
TEOpUH, He3HaHue (opmyln, OOLIEHPUHATHIX CHMBOJIOB OOO3HAYEHUI BEIMYUH, EJUHUIl HX
U3MEpEHMS;

- HE3HaHHE HAUMEHOBAHUI €IMHULl U3MEPEHNUS;

- HEYMEHUE BBIJIEIIUTH B OTBETE INIaBHOE;

- HEYMEHUE NPUMEHATh 3HAHUS, AITOPUTMBI JJIs PELIEHUS 3a/a4;

- HEYMEHHE JIeNaTh BBIBOIBI U 0000IIEeHNS;

- HEYMEHHUE YUTaTh U CTPOUTH TPaUKH;

- HEYMEHHUE T0JIb30BaThCs NEPBOMCTOYHUKAMH, YUEOHUKOM U CIIPAaBOYHUKAMU;



- IIOTEPSI KOPHS WIM COXPAHEHUE ITOCTOPOHHEIO KOPHS;
- oTOpackiBaHue 0e3 00BICHEHHUI OHOTO U3 HHX;

- paBHO3HAYHBIE UM OLIUOKU;

- BBIUMCIIUTENbHBIEC OITHMOKHY, €CIIM OHU HE SBJISIOTCS OMUCKOMH;

- JIOTUYECKUE OLTUOKU

- BBIYMCIIUTENbHBIE OIIMOKU B IPUMEPAX U 3a/1a4ax;

- OIIMOKK HA HE3HAHUE MOPSAIKA BBHITIOTHEHUS apU(PMETUICCKHUX JICHCTBUN;

- HENpPaBWIBHOE PEIICHHE 3aJa4d (IIPOIMYCK JICHCTBUI, HETPAaBUIIbHBIA BBIOOD NIEHCTBHUH,
JIUIITHEE JCHCTBUE);

- HEJIOBEICHME /10 KOHIIA PEUICHUS 33]1a4X U IPUMEDPA;

- HEBBITIOJIHEHHOE 33/1aHHE

- HENPaBWIbHBII BBIOOP MOPSAKA BHIIIOJHEHUS IEUCTBUN B BBIPAKEHUH;

- MIPOITYCK HYJIS B YaCTHOM IpU JEJIEHUU HATYpaJbHBIX YUCEN WU JIECATUUHBIX IpOOeii;

- HENpPaBWIbHBIN BBIOOP 3HAKa B pe3y/bTare BHINOIHEHUS AEMCTBUI HaJ| MOJIOKUTEIbHBIMU
U OTpHILATEIbHBIMU YUCIIAMU; a TaK K€ IPU PACKPBITUU CKOOOK U MpU MEPEHOCE CIaraéMbIX U3
OJIHOM YaCTH YpaBHEHUS B IPYTYIO;

- HEeNpaBWIbHBIN BBIOOP AEUCTBUI IPH pEIIEeHNN TEKCTOBBIX 3aj1ay;

- HEIMPAaBWIIBHO € U3MEPEHUE WIH ITOCTPOCHUE YIUIA ¢ TOMOUIIBIO TPAHCIIOPTUPA, CBSI3aHHOE C
OTCYTCTBHEM YMEHHUSI BHIOMPATh HY)KHYIO IIKAIYy;

- HEMPAaBWJIBHOE IPOBEICHHUE MEPIECHANKYIsApa K MNPSIMOW WM BBICOT B TYIOYIOJBHOM
TPEYTOJIbHUKE;

- YMHOXXCHHE NIOKA3aTeJIeH IPU YMHOKEHUH CTEIICHEN C OAMHAKOBBIMUA OCHOBAHUSMH;

- “cokparienue’” 1poou Ha claraeMoc;

- 3aMeHa YacCTHOTO JECATUYHBIX ApoOel YacTHBIM IIEJBbIX YHMCENI B TOM Cilydyae, KOrza B
JeTTUTENIE MTOCIIE 3alATON MEHbIIE PP, YeM B IEITUMOM;

- COXpaHEHUE 3HAaKa HEpaBEHCTBAa INpH JEJICHUHM OO0eHuxX ero 4acrteil Ha OJHO U TOXe
OTPHULATEIILHOE YHUCIIO;

- HEBEPHOE HAaXO0XIEHUE 3HaYeHUs (PyHKIMHU 110 3HAUCHUIO apr'yMEHTa U ee rpaduxy;

- IIOTepsl KOPHEHM IIPU PEIICHUM TPUTOHOMETPUYECKMX ypaBHEHHUH, a Tak XK€ ypaBHEHUU
Buna lax| = b wm ax™ = b;;

- HENOHMMAHHE CMBICJIA PELIECHUSI CUCTEMBI JABYX YPaBHEHHMH C JBYMs IIEPEMEHHBIMM KaK
apbl YUCell;

- HE3HaHUE OIpe/iesIeHHbIX nporpaMmoit  Gopmyn (popMmynnbl KOpHEH KBaJIpaTHOIO
ypaBHEeHHUs, GOPMYIT IPOU3BOIHON YACTHOTO U NMPOU3BEACHUSA, (POPMYI NPUBEAEHUS, OCHOBHBIX
TPUTOHOMETPUYECKHUX TOXKJIECTB U Jp.);

- puoOpeTeHne NOCTOPOHHUX KOPHEH MpH pelIeHu UppalioOHaIbHbBIX, OKA3aTEIbHBIX U
norapu(pMUYECKUX YpaBHEHUI;

- MOTPEIIHOCTD B HAXOXKACHUN KOOPAUHAT BEKTOPA;

- MOTPEIIHOCTD B PA3JIOKEHUH BEKTOPA IO TPEM HEKOJUIMHEAPHBIM BEKTOPaM, OTJIOKEHHBIM
OT pa3HbIX TOYEK;

- HEyMEHHE C(hOPMYIHPOBATH MPEUIOKEHUE, 00paTHOE JaHHOU TeopeMe;

- CCBUIKA TPH JI0Ka3aTelbCTBE MM OOOCHOBAHUM PEIICHUS Ha OOpaTHOE YTBEpPXJAEHUE,
BMECTO IIPSIMOTO;

- UCIOJIb30BaHUE BMECTO KO3 PHIIMEHTa T0J00Hs 00paTHOTO €My YHUCIa.



K neepyovim omuokam cnenyer oTHeCTH:

- HETOYHOCTH (DOPMYITUPOBOK, ONPEACICHUHN, MOHATUN, TEOPUH, BBI3BaHHAs HEMOJHOTOMN
0XBaTa OCHOBHBIX IPU3HAKOB OIPENEIAEMOIO IOHATUS MM 3aMEHOW OJHOIO - JBYX M3 3THX
IIPU3HAKOB BTOPOCTETICHHBIMY;

- HETOYHOCTH Ipaduka;

- HEpaUMOHAIbHBIM METOJI PEIICHUS 3a1a4X WM HEAOCTATOYHO IIPOAYMAaHHBIN IUIaH OTBETA
(HapylLIeHHUE JIOTUKH, ITOIMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH);

- HepalMOHAIbHbIE METOJbl pabOThl CO CIIPAaBOYHOW U JPYrod JUTEpaTypoil; HEeyMeHue
pelark 3a7a4u, BHIIOJHATE 3aJjaHHsI B 00I1IEM BUJE

- HCIIpaBHJIbHAd IIOCTAaHOBKA BOIIPOCA K HCﬁCTBHIO Ipu pCUICHUU 3aJ1a4U;

- HEBEPHO C(HOPMYITHPOBAHHBIN OTBET 33]1a4H;

- HEMPaBWIBHOE CIIMCHIBAHUE TAHHBIX YHCE, 3HAKOB; [ -HEZIOBEIGHWE 10  KOHIIA
npeoOpa30BaHMIA.

- HCIIpaBUJIbHAad CCBbLJIKA Ha COYeTaTrelIbHLIN U paCHpe)IeHHTeHBHBIﬁ 3aKOHBI IIpH
BBIYHNCIICHUAX,

- HCIIPAaBHUJIBHOEC HMCIIOJIB30BAHUC B OTACIBHBIX ClIydasax HaHMeHOBaHHﬁ, HampuMmep,
0003HaUYeHNe eNMHUIL] JJINHEI U1 IUHUI INIOMAaad U 00beMa;

- COXpaHCHHWE B OKOHYATEIHHOM pE3yIbTare IMPH BBIYUCICHUSAX MM MPEOOpPA30BAHUIX
BBIpAKCHU I HEMPABMIIBHOU IPOOH MITH COKPATUMOM ApoOH;

- MpUBEICHUE aNredpandecKux apobel He K Hanbosee MpoCcToMy o0IeMy 3HaMEHATEITIO;

- CIIyJaifHbIe TOTPEITHOCTH B BBIYUCICHHUSIX TNPH PEUICHHH TEOMETPUYECKHX 3aaad U
BBITIOJTHEHUH TOXKIECTBEHHBIX TIPe0Opa30BaHHI.

Heoouemamu sBISAIOTCSA:
- HepalMOHAIbHbIE MPUEMbl BBIUKUCICHUNA U NpeoOpa3oBaHU; HEOPEKHOE BBINOJIHEHUE
3aMmcel, YepTexen, cxeM, rpad)uKoB.

IIpn ounenke padoT, BKINYAOIIMX B ce0s1 NPOBEPKY BHIYMCINTEIbHBIX HABBIKOB, CTABATCH
cileyrolye 0TMEeTKH:

“5”- paboTa BBITIOJIHEHA OE30ITMO0YHO;

“4”- B pabote ponymieHsl 1 rpybas u 1-2 HerpyOble omInoOKy;

“3”- B paboTe momyieHsl 2-3 rpyobie wiu 3 u 6osee Herpyoble OIHUOKY;

“2”- ecnu B pabote nomnyiieHsl 4 u 0onee rpyobIx OMHOOK.
IIpu ouenke padoT, COCTOAMX TOAbKO U3 32124, CTABATCS CJIeIyI0Le OTMEeTKH:

“5”- ecnu 3a7a4M perIeHsbl 6e3 OMnboK;

“4”- ecnu pomnyieHsl 1-2 HerpyOble OUTHOKH;

“3”- ecnu ponyeHsl 1 rpybast u 3-4 HerpyOble OLIHMOKH;

“2”- ecnu pomymieHo 2 u 6onee rpyObIX OMIHOOK.
IIpu ouenke padoT, cocTOSAIMMX W3 3aJaHUIl 0083aTEIbHOI0 YPOBHSA W AONMOJHHUTEIbHBIX
3a/IaHUI, CTABATCH CJIeAyIolIMe OTMEeTKHU:

“5”- ecnu BeInosiHeHO He MeHee 90% oT Bceil paboThl

“4”- ecnu BBIMOTHEHO OT 75% 10 89% ot Bcelt paboThI

“3”- ecnu BBINOIHEHO OT 51% 10 74% OT Bcet paboThl, UM BCE 3alaHUsI 003aTeIbHOTO

YPOBHS

“2”- BO BCeX APYTUX Clydyasix, HE COOTBETCTBYIOLINX BBIIIETIEPEUNCICHHBIM



Kpumepuu ouenueanus mocym oOvimov uszmenenvl yuumenem. Hzmenenus 00800amca 00
ceeoeHus odyuarouuxcs.

Yuutenb MOXET HO8blCUMb OMMEmK)Y 3a OPUTMHAJIBHBIA OTBET WM OPUTHHAIBHOE
pelieHue, KOTOpble CBUACTENCTBYIOT O BHICOKOM MaTeMaTHUuYe€CKOM Pa3BUTHUHU yYalIerocs, a Tak
XKe 3a pemreHue Oojiee CIOXHOW 3aqaddl WM OTBeTa Ha HamOoJliee TPYIHBIA BOMPOC,
MIPEIOKEHHBIEC CBEPX OOBIYHBIX 3a/IaHUM.

OneHuBasi OTBET YYalIerocsi WIM IMHCBMEHHYIO KOHTPOJBHYIO pabOTy, YYUTENb JaeT YCTHO
Ka4eCTBEHHYIO XapaKTEPUCTUKY UX BHITIOJTHCHHSI.

OyeHnusanue peuieHust OOHOU 3a0ayu, 0OH020 NpumMepa, omeema Ha 0OUH 80NPOC.

D10 HE0OXOUMO, T. K. IPH YCTHOM OTIPOCE IMOYTH BCETIa AACTCS OJIMH BOTIPOC, Y JOCKH, JIa 4ACTO
MU CaMOCTOSITENIbHO B KJIacCe€ Yy4YalllMecs pemiaroT oJHy 3aaaqy. K ToMy ke yMeHue OIleHHBaTh
perieHue oIHOM 3aa4u 00IeryaeT OlEHKY KOMIUIEKCHOTO 3aIaHHS.

Pemenue 3anaun 0OBIYHO COCTOUT U3 HECKONbKUX IMANOS:

a) OCMBICIICHUE YCIIOBUSI U LIETTH 3a/1a4H;

0) BOBHUKHOBEHHE TUIaHA PELICHUS;

B) OCYILIECTBIICHHE HAMEUEHHOTO TIJIaHa;

T') MpOBEpKa MOJIyUeHHOTO pe3yibTara.

OreHnBas BBITIONTHEHHYIO Pa0OTy, €CTECTBEHHO YYHTHIBATH PE3YIbTAThl JEATCIHHOCTH
YYaIerocsi Ha KaKJIOM 3Tare; MpaBWIHBHOCTh BBICKA3aHHOW WJIEH, TIJIaHa PEIICHHS, a TaK JKe
CTENEHb OCYIIECTBICHUS ITOTO TUTAHA TPU BBICTABIICHUH OIIEHKH HYKHO CUYUTATh PEHIAIONIIMHU.
T.o., mpu oreHKEe perieHus 3a7add He0OX0IMMO YYUTHIBaTh, HACKOJIBKO MPABUIIBHO yYalTUHCS
TIOHST €€, BBICKA3aJI JIU OH TUIOJIOTBOPHYIO UIEIO U KaK OCYIECTBIII HAMEUEHHBIH TUIaH PEIIeHUS,
KaKMe HaBBIKM U YMEHUS TOKa3all, KaKhe MCIOJIb30BaJl 3HAHMUSL.

[Ipu ycTHOM OTBeTe MO TEOPETUUYECKOMY MaTepuay pELIAIONINM SIBISETCS yMEHUE
paccyxJaTb, apryMEHTUPOBATh, NMPUMEHATh paHee H3yYeHHBIH Marepual B JI0Ka3aTeJIbCTBaXx,
BUJIETh CBSI3U MEXK/1y MMOHATUSAMH, a TaK K€ YMETh IPAMOTHO U CTPOMHO M3JIarath CBOU MBICIIH.

Hanpumep:YueHuk pemiaer 3anady, Te BaXHEHIIUM SBISETCS COCTaBICHHE CHCTEMBbI
ypaBHEeHUN. Ecii OH MOTy4ms1 CUCTEMY, HO HE JIOBEJ PellIeHHe 0 KOHIA, TO MOXHO BBICTaBHUTh
“4”. Ecnu e 0OCHOBHAsI 33]1a4a COCTOUT B PEIICHUU MOJTYYEHHOU CUCTEMBI, TO 3a €€ COCTaBIICHUE
MOYKHO BBICTaBUTH ‘3.

HTorosasi oneHka 3HAHUI, yMEHUd M1 HABBIKOB
3a TpUMecCTp | 3a roJi 3HaHUs, YMEHUS U HABBIKU yYaIIUXCsl [0 MaTEMaTHKE OI[CHUBAIOTCS
OJTHOU OTMETKOM.
OcHoBaHMEeM JJI1 BBICTaBICHUS WTOTOBOM OLIEHKM 3HAHUW CIIy)KaT pe3yJabTaThbl
HAOMIONEHUN YYHTENsl 3a MOBCETHEBHOW pabOTOIl yUYEHUKOB, YCTHOTO OMNpPOCa, TEKYIIUX H
UTOTOBBIX KOHTPOJIbHBIX pa0boT. OHAKO MOCIEIHUM MPUIACTCS HAaUOObIlIee 3HAYCHHE.

HpI/I BBICTABJICHHH UTOTOBOM OLCHKHN YUYUTBIBACTCA KaK YPOBCHb TCOPCTUYCCKUX 3HaHUH
Y4YCHHKA, TaK U OBJIAJCHUC UM IIPAKTHUYCCKUMHU YMCHUSMHU U HABBIKAMH. O,Z[HaKO Y4YCHHUKY HC
MOJKET OBITH BBICTABJIEHA IOJIOKHTEILHASI HWTOroBast OLCHKAa II0 MAaTr€MAaTHKEC, €CJIIM BCC HIIN
OOJIBIIIMHCTBO €r0 TCKYIIUX 06yqa}0m1/1x " KOHTPOJIBHBIX pa60T, a TAKIKC UTOTOBasA KOHTPOJIbHAA
pa60Ta OLCHCHBI KaK HCYAOBJICTBOPUTCIBHBIC, XOTA €ro YCTHBIC OTBCTBI OLCHUBAJIUCH
ITOJIOKHUTCIIBHO.
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