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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma mo Kypcy «Aunredpa M Havajga MaTeMaTHYECKOro aHaln3a» pa3paboTaHa Ha
OCHOBE:
— @epepalbHOTO TOCYJApCTBEHHOTO 00pa30BAaTENBHOTO CTaHAApTa CpPEAHEro OOIIero
o0Opa3oBaHUs, YTBEpXKICHHOro mnpukazoM MwunHoOpHayku Poccum ot 17.05.2012 Ne 413
(c U3MEHEHUSIMU U JJOTIOJTHEHUSMN ),
— DepgepanbHOl  00pa3oBaTeIbHONM  MPOrpaMMbl  CpemHEro  olmiero  oOpa3oBaHMS,
YTBEpXKACHHONM npukazoM MuHnpocsemenuss Poccun or 18.05.2023r. Ne 371
(c U3MEHEHUSIMU U JJOTIOJTHEHUSMN ),
— Tlonoxenuss «O paboueld nporpamMMe y4eOHOTO MpeaMeTa, Kypca TOCyIapCTBEHHOTO

Oro/DKETHOTO 0011Ie00pa3oBaTesibHOro yupexkaeHus et Ne 373 MoOCKOBCKOTO paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHH JTUTICI»

Hacrosimias paGouast mporpamma SIBJISIETCS COCTaBHOW YacThI0 OCHOBHOM 00pa3oBaTebHON
nporpaMmel  cpenHero obmiero oOpaszoBanuss ['bBOY nmuneit Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra (comepikareabHBIA pa3aen).

VYueOHbIll Kypc «AnreOpa W Hadajla MaTEeMaTH4YECKOTO aHAM3a» SBIISCTCS OJHUM W3
Haun0oJiee 3HaYUMBIX B IIPOrpaMMe CPeAHEro oouiero oopazoBaHusl, IOCKOJIbKY, C OJHOM CTOPOHBI,
OH o0ecreyrBaeT MHCTPYMEHTAJIbHYIO 0a3y AJIs U3y4eHUsl BCEX €CTECTBEHHOHAYUHBIX KYPCOB, a C
JPYroii CTOPOHBI, (POPMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIUICHHE OOYYaIOIMXCs Ha YPOBHE,
HEOOXOMMOM JIJIsl OCBOSHHSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH U IPYTUX
JUCIUIUIMH. B pamkax naHHOro y4yeOHOro Kypca oOy4aromiyecs OBJaJeBalOT YHHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOI HayKH, KOTOpas (OpMyIUpPyeT CBOU JOCTHIKEHHS B MaTeMaTHUeCcKoi popme.

VY4eOHbIN Kypc anreOpbl M Hayajd MaTeMaTHYECKOro aHaju3a 3aKia/blBaeT OCHOBY JUIS
YCIICIIHOTO OBJIA/ICHUSI 3aKOHAMH (PU3UKH, XUMHUH, OWOJIOTHH, TIOHUMAHUSI OCHOBHBIX TECHICHIIUI
pa3BUTHS DKOHOMHKH M OOIIECTBEHHOW JXKW3HHW, TO3BOJSIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BATh MX JUIS JalbHEHIIEro
00pa30BaHUs M B MOBCEIHEBHON XU3HU. B TO ke BpeMs oBiajieHHe aOCTPAKTHBIMH U JIOTHUECKH
CTPOTUMH KOHCTPYKIIUSIMH alreOpbl ¥ MaTeMaTHYECKOTO aHaj3a Pa3BHBAECT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTHHHOCTH, JTOKA3bIBATh YTBEPKICHHS C TIOMOIIBI0 HHAYKIIUU U
paccyxaaTrb JIeAyKTUBHO, HCIOJb30BaTh OOOOLIEHME M KOHKPETHU3alUIo, abCTparupoBaHHUE U
aHaJIoTuIo0, GOpMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme wusyueHuss yuyeOHOro kypca «Anredpa W Hauyajla MaTeMaTHYECKOrOo aHaIM3a»
oOyJaromuecsi TIOJyJalOT HOBBIA OMNBIT PEHICHUS TPHUKIATHBIX 3a7ad, CaMOCTOATEIBHOTO
MOCTPOCHHUS MaTeMaTHYeCKUX MOJeTed peaJbHbIX CUTYalMid, WHTEpNpeTaluu MOTYy4EeHHBIX
peLIeHUH, 3HAKOMATCS C MPHUMEpPaMU MaTeMaTHMYeCKHX 3aKOHOMEPHOCTEH B INpHUpOJE, HayKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKHUMHU OTKPBITUSIMH U MIX aBTOPAMHU.

VYueOHBII Kypc 007a7aeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanu3yercsi Kak uepe3 Y4eOHbIl Marepuan, CIOCOOCTBYIOMIMKA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CcreupuKy yudeOHOH AeATeNbHOCTH, TPeOyomeH MpoaoIKUTETbHON
KOHIIGHTPALlM1 BHUMAaHUs, CAMOCTOSTENbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJIy4EHHBIN
pe3ynbTar.

B ocHoBe Meromuku oO0ydeHus anreOpe M HadajgaM MaTeMaTH4YeCKOrO aHaiu3a JIeKUT
JeSITeIbHOCTHBIN IPUHLIUI 00ydeHUsI.



[TpuopuTteTHbIMH HeJASIMM OOyueHHs anrebpe m Hayanam aHanmza B 10—11 kiaccax Ha
yriayO0nEHHOM YPOBHE IIPOJIOJIKAKOT OCTaBAThCA:

dbopMHupoBaHHE  NEHTPAJIbHBIX  MATEMaTHYECKUX  MOHATUH  (YMCIO,  BEIMYMHA,
reomMeTpuueckas (urypa, mepeMeHHas, BEpOSATHOCTb, (YHKIHMSA, MPOU3BOJAHAS, HHTErpa),
o0ecrneuynBaIUX MPEEeMCTBEHHOCTh U IE€PCIEKTUBHOCTh MAaTEeMAaTHYECKOro 00pa30BaHUs
00ydJaromuxcs;

[OJIBE€ICHNE OOYy4arolMXCsl Ha AOCTYIHOM [UIl HMX YPOBHE K OCO3HAaHHIO B3aUMOCBSI3U
MaTeMaTHUKUd M OKPY)KAIOLIEro MUpa, MOHUMAaHMIO MAaTEeMAaTUKU KaK 4acTd OOled KyJIbTypbl
YeJI0BEUYECTBA;

pa3BUTHE  HWHTEIUIGKTYaJlbHBIX M TBOPYECKHUX  CIOCOOHOCTEH  OOydaromuxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEI0BATEICKUX YMEHUN, KpPUTUUHOCTU MBILUIEHUS, HHTEpeEca K
M3YYEHHUIO MaTEMaTHKU;

¢dopmupoBanne (PyHKIIMOHAIBHOW MaTEMaTHYeCKOW TPaMOTHOCTH: YMEHHs pPacIO3HaBaTh
MaTeMaTHYECKUE ACHEKThl B PEAIbHBIX JKU3HEHHBIX CUTYalMSX U IPU U3YyYEHUU APYIMX y4eOHBIX
IOPEIMETOB, NPOSIBIECHUS 3aBUCUMOCTEHl M 3aKOHOMEpPHOCTEH, (QOpMyJIHpOBaTh HX Ha S3bIKE
MaTeMaTHKUd U CO3JaBaTb MaTeMaTHMYeCKHEe MOJENM, NPUMEHSATh OCBOCHHBIN MaTeMaTH4YeCKHUi
anmapar JUisl pelIeHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3aJad, HMHTEPHPETHPOBATH U OLIEHHUBATh
[IOJIyYEHHBIE PE3YJIbTATHI.

B crpykrype ydeOHOro Kypca «AnredOpa W Hadala MaTeMaTHYECKOTO aHAJIHM3a» BBIICIICHBI
CIeyIOIINe COJepKaTeIbHO-MEeTOANYecKne JHUHUU: «Yucrna W BbIYHCIEHUs», «DYyHKIUU U
rpaduxuy, «YpaBHEHUS U HepaBeHCTBay, «Hauama mMaremaTudeckoro aHammza», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COIEpKATEIIEHO-METOANYCCKHUE JIMHUU U3YYalOTCS Ha MPOTSDKEHUU JIBYX
JeT 00y4YeHHUs Ha YpOBHE CpeIHEero o0iiero oopa3oBaHUs, €CTECTBEHHO IOMOJHSS JIPYr Ipyra u
MOCTENIEHHO HACHIIASCh HOBBIMH TeMaMU U pasfenamu. J[aHHBIM y4eOHBIH Kypc SBIsSETCS
WHTETPATUBHBIM, TOCKOJIBbKY OOBEOMHSET B cebe coaepKaHHe HECKOJIBKUX MaTeMaTHYeCKUX
JUCITUTUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHS, MAaTeMaTHYCCKHH aHAJM3, TCOPHS MHOXKECTB,
MaTemaTtuueckas joruka u japyrue. [lo mepe Toro kak oOyuwaromiyecs OBJaJ€BalOT BcE Ooiee
IIMPOKMM  MaTeMaTHYeCKHM  amnmapaToM, Yy HHUX [OCIeAOoBaTeldbHO  (QopMHUpYeTCs U
COBEpIICHCTBYETCS YMEHHE CTPOUTHh MAaTEMaTHYECKYI0 MOJENb PEallbHOM CHUTYalluu, MPUMEHSTh
3HAHWS, TIOJyUYECHHBIC TP M3YUYECHUH Y4eOHOTO Kypca, JUIS PEIICHUS CaMOCTOSTEIBHO
chopMyITUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTeM HHTEPIPETHPOBATH CBOM OTBET.

CogepxaTtenpHO-MeTOANYECKasl IMHUA «Uucia ¥ BBIYMCICHUS» 3aBepIiiaeT (OpMUPOBAHHE
HABBIKOB HCIIOJIB30BaHUs JIEHCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO HAYaTo Ha YPOBHE OCHOBHOTO
obmero obpazoBanusa. Ha ypoBHe cpemnero ob6miero oOpa3oBaHusi 0c000€ BHUMaHUE YIETISETCS
(OPMUPOBAHHUIO HABHIKOB PAIlMOHATBHBIX BBIYHCICHUH, BKIIFOYAIONUX B Ce0s HMCIOIH30BAaHUE
pa3auuHbIX (opM 3amUCH YMCIa, YMEHHE JeNaTh NPUKHUIKY, BBIOIHATh MPHOIKEHHBIE
BBIUMCJICHHSI, OLIEHWBATh YHCIIOBBIC BBIPAXKEHUS, paboOTaTh C MaTeMaTHYECKMMH KOHCTAHTaMHU.
3HAKOMBIE O0YYarONIMMCS MHOXECTBA HATypPaIbHBIX, HEJIBIX, PAllHOHATBHBIX U JCHCTBHUTEIHHBIX
YyHhCesl JOMOJHSIOTCS MHOXXECTBOM KOMIUIEKCHBIX 4YHcel. B KakaoM W3 3THX MHOXECTB
paccMaTpUBAIOTCS CBOWCTBEHHBIC €My CHelUUYECKUe 3aJadyd U ONEepaluu: JEJICHHE HAIeo,
OTIEpUPOBAHME OCTATKaMHU Ha MHOXXECTBE IEJIBIX YHUCEN, 0COOble CBOWCTBA pAallMOHAIBHBIX U
UPPALMOHATIBHBIX YHUCeN, apu(MeTHYecKue Oomnepalnuy, a TakKe M3BJIECUEHHE KOPHS HaTypallbHOMN
CTETNeHH Ha MHOKECTBE KOMIUIEKCHBIX 4Hcesl. biaroaaps mocieaoBaTeIbHOMY PaclIMpeHHIO Kpyra
HCIIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMH UX MPUMEHEHHUS JJIsl PEHICHUS PA3IMYHBIX



3a1a4 GOpMHUpPYETCs MPECTaBICHHE O €IMHCTBE MAaTEeMAaTHKU KaK HAyKH U €€ poJI B OCTPOCHUU
MoJIeIel pealbHOTO MUPA, IIUPOKO UCHOJIB3YIOTCS 0000IIEHUE U KOHKPETHU3AIIHSL.

JluHus «YpaBHEHHS M HEPABEHCTBA» PEATM3YETCs Ha NPOTSHKEHUMM BCEro OOydeHHs Ha
YPOBHE cCpeiHero oomero o0pa3oBaHMs, IIOCKOJIBKY B KaxIoM pasaene [Iporpammsl
IPEIYyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3anad. B pesynprare oOydaromiuecss OBIaJ€BalOT
pa3sIMYHBIMM ~ METOJAMM  PELICHUs  pPalUOHAIbHBIX, HWPPALMOHAIBHBIX, IIOKA3aTEJbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUMH, HEpPaBEHCTB M CUCTEM, a TaKXe 3ajad,
cozepkamux napaMerpsl. [lonmydeHHbIE yMEHUS WIMPOKO MCIOJIB3YKOTCS IIPU HCCIEIOBAHUU
(GYHKLIUH ¢ MOMOILBIO NPOU3BOAHOM, MPU PELICHUH NMPUKIAAHBIX 33]a4 M 3a/la4 Ha HAXOXIECHUE
HanOONBIINX M HAUMEHBUIMX 3HaueHUi (QyHKiuu. [laHHas cojep)karesibHas JMHUS BKIIOYACT B
cebss Takxke (GOpPMHPOBAHWE YMEHHUH BBIMOMHATH pacuéTsl Mo QopmynaMm, HpeoOpa3oBaHUS
palMOHAIbHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPDAKECHUM, a TaKKe BBIPAXKCHUH,
coJepXkalMX CTeneHn u Jjorapudmel. biarogaps wusyueHuro anreOpandyeckoro marepuaia
NPOMCXOMUT  JajbHEWIIee pa3sBUTHE  AJITOPUTMHUECKOTO H  aOCTPAKTHOTO  MBIIUICHUS
oOyyaromuxcsi, (GOPMHUPYIOTCS HABBIKH JEIyKTHBHBIX PACCYXICHHH, pabOThl ¢ CHMBOJIbHBIMU
dopmaMu, MpeICTaBICHHUsI 3aKOHOMEPHOCTEH M 3aBHCUMOCTEHl B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaraer 3¢p¢GeKTUBHbIE MHCTPYMEHTHI Ul PELICHUs MPAKTUYECKHX M €CTECTBEHHO-
Hay4HBIX 3aa4, HaIJSIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK 3bIKa HAYKH.

CopnepxatenpHo-MeToandeckass JTUHUSA «DyHKIMM W TpapuKU» TECHO TIEPeIIeTaeTCs ¢
JPYTUMH JIMHUSIMHU y4e€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 337a€T MOCIEI0BATEIbHOCTh
u3ydyeHuss marepuana. V3ydyeHue  CTENEHHOHM, IOKa3aTeJIbHOW, JorapugMuuecko u
TPUTOHOMETPUUECKUX (PYHKLIMH, UX CBOMCTB U IpaHKOB, UCIOJIb30BaHNE PYHKIMH /Ui pelieHus
3a/1a4 U3 JAPYruxX y4eOHBIX MPEIMETOB M pealbHOM >KU3HH TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM
aHaJIM30M, TaK U C pelleHHeM ypaBHEHHH 1 HepaBeHCTB. [Ipu sToM Gosbilioe BHUMaHUE yIEISIeTCs
(GOpMHPOBAHUIO YMEHHUS BBIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY pPa3IMYHbIMU BEIMYMHAMU,
UCCJIEIOBaTh TOJyYEHHbIE (YHKIMHM, CTPOUTh UX Tpaduku. Marepuan 3TOH coaep:KaTelbHON
JIMHUY HAIleJICH Ha pa3BUTHE YMEHUN M HABBIKOB, IMO3BOJIIIOIIUX BBIPAXKaTh 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU B DPA3JIMYHOM (opme: aHaIUTHUECKOM, rpaduyeckoit u cimoBecHod. Ero msydenue
CHOCOOCTBYET PA3BUTHIO AITOPUTMUYECKOTO MBIIIICHHUS, CHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3aLUH1, UCIIOJIb30BAaHUIO AaHAJIOTHM.

CopnepxatenpHast nuHHA «Hadana MaTeMaTH4ecKOro aHainu3a» I03BOJIAET CYIECTBEHHO
pacuIMpUTh KPyr Kak MaTeMaTHUECKUX, TaK M MPUKJIAJHBIX 33a]a4, JOCTYIHBIX 00y4JaromuMcs, TaK
KaKk y HHX MOSBISETCS BO3MOXHOCTb CTPOUTH TI'paUKU CIOXKHBIX (YHKUUH, ONpeNneNiTh HX
HauOOJbIIMEe U HAUMEHBIIUE 3HAYEHHS, BBIUUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HaXOAUTh
CKOPOCTM M YCKOpeHHMs ImporeccoB. JlaHHas coaeprkaTeiabHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHHSI MAaT€MAaTUYECKUX MOJEIEN pealbHbIX CUTYallUH, MO3BOJISIET HAXOIUTH
Haujydluiee pelIeHHe B IMPUKIAAHBIX, B TOM YHCIE COLUAJIbHO-DKOHOMMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBAMH MAaTE€MaTHYECKOI0 aHalHu3a CIOCOOCTBYET DPAa3BUTHIO a0CTPaKTHOIO,
(bopManbHO-IOTMYECKOTO0 U KPEaTUBHOIO MBIILICHUS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTE€MaTHKH B HayKe, TEXHHKEe M HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJJAIOIINXCSl PE3yJbTaTax, MOJYYEHHBIX B XOJ€ DPa3BUTHS MaTeMAaTUKH KaK HayKH, U 00 HX
aBTOpax.

CopneprxaTenpHO-MeTOANYECKAs! TUHUSA «MHOXKECTBA U JIOTUKa» BKIIOYAET B €S 3JIEMEHTHI
TEOPUM MHOXKECTB U MAaTeMaTU4YECKOM JIOTUKU. TeOopeTHMKO-MHOKECTBEHHBIC IPEACTABICHUS
IPOHMU3BIBAIOT BECh KypC IIKOJIBHON MaTeMAaTUKU M MpeiaraloT Haubosee YHUBEPCAIbHBIN S3bIK,
OOBEIMHAIOIINN BCe pas3feibl MaTeMaTUKU U €€ MPUIOKEHWH, OHM CBS3BIBAIOT pa3Hble
MaTEMAaTUYECKUE NHUCLUIUIMHBI M UX MPWIOKEHHA B enuHoe nenoe. [loaToMy BakHO [aTh
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BO3MOXHOCTB 06y11afomeMyc;1 IIOHUMATh TeOpeTI/IKO-MHO)KeCTBeHHblﬁ SI3BIK COBpCMeHHOI\/'I
MAaTCMAaTUKU U HUCIIOJb30BAThH €TI0 IJId BBIPAKCHHA CBOUX MBICJIEH. I[pyI‘I/IM BA>XHBIM IIPU3HAKOM
MaTeMaTUKHd KaK HAyKHd CIEAyeT IPH3HATh CBONCTBEHHYIO € CTPOrocTh OOOCHOBAaHMH U
CIIC/IOBaHUE OIPEICIEHHBIM IPAaBUJIAaM MOCTPOSHHS J0KA3aTeNbCTB. 3HAKOMCTBO C JIEMEHTaMHU
MaTeMaTHUYCCKOM JIOTHKHU CHOCO6CTByeT PAa3BUTHUIO JIOTUYCCKOTO MBIINIJIICHUA O6y‘-IaIOH_[I/IXC$I,
MO3BOJISIET UM CTPOMTH CBOM PACCY)KJICHHS Ha OCHOBE JIOTHUECKUX NpPaBUi, (OPMHUPYET HABBIKU
KPUTHUYECKOTO MBIIUICHHS.

B yueOHOM Kypce «Anredpa M Hayajlla MaTeMAaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT OCHOBEI
MaTEeMaTHIECKOr0 MOJIETHUPOBAHMS, KOTOPIE IPU3BaHbI CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB
MOCTPOCHHS MOJIENICH peabHBIX CUTYallMid, UCCIEIOBAHUS 3TUX MOJIENIEH ¢ TIOMOIIBIO ammapara
anreOpbl 1 MaTEMAaTUYECKOTO aHAIN3a, MHTEPIIPETAIIMH TOJTYYEHHBIX Pe3yIbTaToB. Takue 3amanus
BILUICTEHBI B KQXIBII U3 Pa3/JelIOB IPOrpaMMBbI, OCKOJIBKY BECh MaTepHal yd4eOHOTro Kypca IHpPOKO
UCTIONIB3YeTCS ISl PELICHUs NMPHUKIAMHBIX 331a4. [Ipy pereHun peanbHbIX MPaKTHYSCKHX 3a1ad
oOyyaromuecsi  pa3BUBAIOT  HAOJMIOJATEIbHOCTh, YMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCIOIB30BATH AHAJOTHIO, 0000IIATh W KOHKPETU3HPOBATH IMPOOIIEMY.
JlesaTenbHOCTh 1O (OPMHPOBAHHMIO HABBIKOB PEIICHUS NPHUKIAJHBIX 3a1ad OpraHu3yeTcs B
nporecce U3y4eHus BceX TeM y4eOHOTo Kypca «Anredpa u Hayaia MaTeMaTH4YeCKOr0 aHaIN3a.

Ha uzyuenmne yueOHOro Kypca «Anredpa M Hadansa MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS
272 gaca: B 10 kmacce — 136 yacoB (4 yaca B Hegenmo), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).

YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIS1 VHEHUKA

* Maremaruka. Anrebpa W Havyajia MareMarhueckoro anamuza, 10 wmacc/ Mepsmsik AT,
Homuposckuit J[.A., IlomskoB B.M.; mon penakuueit Ilomonbckoro B.E., OOGmectBo ¢
orpaHuueHHOW orBercTBeHHOCThIO M3nmatenbckuii nentp «BEHTAHA-TPA®»; AxunonepHoe
obmectBo «M3narenscTBO «IIpocBerienne

* MaremaTtuka. Anrebpa M Hauyaja MaTemMatudeckoro axanumza, 11 xmacc/ Mepsnsak AT,
Homuporckuit JI.A., TlomskoB B.M.; mon penakumeit Ilomomsckoro B.E., O6mectBo ¢
OrpaHMuYeHHON oTBeTcTBeHHOCThIO M3nmatenbckuii nentp «BEHTAHA-I'PA®»; AxunonepHoe
o01recTBo «3maTeancTBO «ITpocBemenune»



COJAEPKAHUE OBYYEHUA

10 KUIIACC

Yuciia 1 BBIYMCICHUSA

Panyonanenele uyucna. OOBIKHOBEHHBIE U JIECATHUYHBIE IPOOU, MPOLEHTHI, OECKOHEYHbIE
nepuonuieckue apoodu. I[Ipumenenune apoOeil M MPOIEHTOB Ui pEeIleHUs] MPUKIATHBIX 33734 U3
Pa3JIMYHBIX OTPACJIE 3HAHUN U PEATIbHON KU3HU.

JelictBuTenpHble uucia. PanuoHanbHble M UppalMOHANIbHBIE 4YKclIa. ApupMeTHYecKue
ornepauuu C JCUCTBUTEIBHBIMH 4YHCIaMU. Moaynb JOEHCTBUTEIBHOTO YWCIA U €TI0 CBOMCTBA.
[TpuOnm>xEHHBIE BHIYMCIEHUS, IPABUJIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUI.

Crenenp ¢ menbiM mokaszareneMm. bunom Heiotona. Mcnonb3oBanue moaxonsmied (GpopMer
3alACU AEUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3a1a4d U IPEJCTABICHUS JAHHBIX.

Apudmerndeckuil KOpeHb HaTYPaJIbHOM CTENIEHH U €ro CBOMCTRA.

CreneHp ¢ palMOHANBHBIM IIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JACUCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHMCIOBOTO apryMEHTA.

YpaBHeHusI U HepaBeHCTBA

ToxnecTBa M  TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcHOBHBIE METOJIbl PEUICHHs LENbIX U JPOOHO-pAllMOHATIBHBIX YpaBHEHUN W HEPABEHCTB.
MHorowieHsl OT OJTHOW NMEepeMEHHOM. JleeHrne MHOrowieHa Ha MHOTOWIEH ¢ OocTaTkoMm. Teopema
besy. MHorounens! ¢ neisiMu kodddunrentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

UppanmonansHble ypaBHeHUs. OCHOBHBIE METObI PELICHUS HPPAlMOHATIbHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPABHEHHUI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEeILIEHUs JJorapu(pMUUECKUX YPAaBHECHHH.

OcHoBHbIE TpuroHomerpuueckue (opmynel. [IpeobpasoBaHue TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pewlenne cucrem JIMHEWHBIX YypaBHEHMM. Marpuna CHCTEMBI JIMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro reOMETPUUECKUM CMBICI U CBOMCTBA, BBIYMCIEHUE €70 3HAYECHHUS,
MPUMEHEHUE OIpeIeTUTeNs ISl PelIeHUs] CUCTEMbI JIMHEHHBIX ypaBHEHUH. Penenne mpukia Hbix
3a7a4 C TOMOUIBIO CHUCTEMBbl JIMHEWHBIX ypaBHEHUH. lcciemoBaHWe MNOCTPOSHHOW MOJEIH C
ITOMOILBIO MATPHIL U OIIPEIEIUTENEH.

ITocTtpoeHne MaTeMaTHYECKUX MOJEIEM pPEaJbHOM CUTyallud C IOMOILBIO YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMIM M HEPaBEHCTB K PEILIEHUI0 MAaTeMaTHYECKHMX 3aJad W 3a1ad
U3 pa3IMyuHbIX 00JacTel HayKU U peasibHOM JKU3HHU.

DyHKIUHN U TPaQUKH

Oynkuus, cnocoObl 3amaHus ¢(yHKIMUA. B3aumbHo oOpatsbie ¢yHkiuu. Kommosumms
¢ynkuunit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.

O6nactp ompeneneHruss U MHOXECTBO 3HadeHHN (QyHkiuu. Hymu ¢yskmuu. I[IpomexyTku
3HAKONOCTOAHCTBA. YETHble M Heu€THble (QyHkuuu. Ilepuoanueckue Qynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKIUH. MakCUMyMbl M MHHUMYyMbl (QyHKuuu. HauGombinee M HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

Jlunelinas, KBagpaTHdHas W APOOHO-TMHEHHAs (PYHKIIMU. DJIEMEHTApHOE HCCIICIOBAaHUE U
MOCTPOEHNE UX TPadUKOB.



CrenenHass (yHKIUS C HaTypajJbHBIM M IIeNbIM TOKa3zareneM. EE cBoiictBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-0il cTeneHH Kak (PYHKIUH OOpaTHOW CTENEHU C HATYpaJbHBIM
IIOKa3aTeJIEeM.

[Toka3zarenbHas u jorapupmuueckas (GyHKIMH, UX cBoiicTBa W rpaduku. Mcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKHX  (YHKUIUH
YHCJIOBOT'O apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B peajibHBIX Ipolieccax U sBIEHUsAX. I'paduku peanbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4eCKOro aHajIu3a

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3amaHus IIOCIEIOBATEILHOCTEH. MeTon MaTeMaTHYECKON
UHAYKIMA. MOHOTOHHBIE M OIpaHUYEHHBIE II0CIENOBAaTEIBHOCTH. VCTOpUS BO3HUKHOBEHHS
MaTeMaTHYECKOro aHaJIM3a Kak aHaJln3a OECKOHEUYHO MaJIbIX.

Apudpmernueckass M reoMmeTrpuueckas — nporpeccu.  beckoHeuHo — yObIBaroIas
reomerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOH IMPOTPEecCHi.
JIuHENHbIN 1 SKCIIOHEHIMANIBHBIN pocT. Yucno e. @opMyiia ClI0KHBIX NPOLEHTOB. Mcnonb30Banne
IIPOrPECCUU ISl PELIEHMs] pEeaJIbHBIX 3a/1a4 MPUKJIIAJHOIO Xapakrepa.

HenpepeiBable pyHKINU U UX cBoiicTBa. Touku paspbiBa. ACUMITOTHI rpaduKOB (HyHKIHH.
CpoiicTBa (yHKIMH HENpPEpHIBHBIX HA OTpe3ke. MeToa MHTEpBAJIOB ISl PEIICHHS HEPaBEHCTB.
[TpuMeHeHHe CBOWCTB HENIPEPBIBHBIX ()YHKLUHM JUIsl peLeHHs 3a1a4.

[lepBast u Bropas mpousBojaHble ¢yHKuMU. OmpeneneHue, reOMeTpUYeCKU U pu3nyecKuii
CMBICI POM3BOAHON. Y paBHEHUE KacaTeIbHOM K rpaguKy QpyHKIMH.

[TpousBoaHble 3neMeHTapHBIX (QyHKIUN. [Ipon3BogHas cyMMBbl, IPOU3BENEHNUS, YACTHOTO U
KOMITO3ULIUHN (PYHKITUH.

MmuoxxecTBa H JIOTHKA

MHOXeCTBO, OIepalid HaJl MHOXECTBaMHU M HMX cBoMcTBa. [uarpammbl Ditnepa—Benna.
[IpuMeHeHrne TEeopeTUKO-MHOKECTBEHHOIO ammapaTa JUlsli OINWCAaHUS peajbHBbIX IMPOIECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOro 0OBbEKTa, CIEACTBUE, J10Ka3aTeIbCTBO,
PaBHOCHJIbHBIE YPAaBHEHHS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypaneuble u nensle uucna. IIpumMeHeHne NpHU3HAKOB JAEIMMOCTH IENBIX YHCEll,
HauOonbImui obmuit aenutens (nanee — HOJl) u Haumensinee oOuiee kpatHoe (nanee — HOK),
OCTAaTKOB IO MOJYJIIO, allropuT™Ma EBKNIMAA 15 peleHns 3a4a4 B LEJIbIX YUCIIAX.

KommuiekcHple umcna. AnreOpanueckas H — TpUTOHOMeTpuYeckas (OpMBI  3amucu
KOMILIEKCHOTO 4Hcia. ApudMeTHUeCKHue Omepanuu ¢ KOMIUIEKCHBIMU uuciaMu. M3o00paxeHue
KOMIUIEKCHBIX YMCEJ Ha KOOpAMHATHOM TuiockocTu. Popmyna Myaspa. KopHu n-oil creneHu us
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHucCell JUIsl peueHus (U3HYecKux |
F€OMETPUYECKUX 3a1a4.

YpaBHeHHUS M HEPaABEHCTBA

Cucrtema U COBOKYITHOCTh YPAaBHEHMH W HEPABEHCTB. PaBHOCWIIbHBIE CUCTEMBI U CHUCTEMBbI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHHUU C TOMOIIBI0 TPUTOHOMETPUUIECKON
OKPYKHOCTH. PerieHne TpuroHoMeTpu4eCKuX HEPaBEeHCTB.

OcHOBHBIE METO/IbI PEILIEHHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIUOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METO/BI PELICHUS CUCTEM M COBOKYIHOCTEM PAallMOHAIBbHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX YPaBHEHHIH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHNEe ypaBHEHHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3aJa4 U 3a7ad
U3 PA3IUYHBIX 00JIACTe! HAYKU M peabHON KU3HU, HHTEPIIPETALUS TOIyYEHHBIX PE3yIbTaTOB.

DOyHKUUH U rPapuKu

I'papux xommnosunuun ¢yHkuui. I'eomerpuyeckre oOpa3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOHCTBA U IpaUKH.

['paduueckue METOBI PEIICHUs] YPAaBHEHUH M HEpaBEHCTB. | paduueckue METOabl PELICHHUs
3a/1a4 ¢ IapaMeTPaMH.

Hcnonb3oBanue rpadukoB (yHKOUM Ui MCCIEAOBAaHUS IMPOLIECCOB M 3aBHCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTreMaTH4ecKoro aHajm3a

[IpumeHeHne TPOM3BOTHON K HCCIECNOBaHUIO (DYHKIHMHA HAa MOHOTOHHOCTH M SKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HeNTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

ITpuMmeHeHne MPOU3BOIHON JUIsl HAX0XKIEHUS HAWJIYYILIEro PeeHus B IPUKJIAJIHbIX 3a7a4ax,
JUTSL OTIPENIEJICHUS] CKOPOCTH U YCKOPEHHS MPOILIecca, 33AaHHOT0 (hOpMYIION MK TPapUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpa3Hbie 3iIeMEHTaAPHBIX
¢bynkuuit. [IpaBuna HaxoX1€HUS IEPBOOOPA3HBIX.

WuTerpai. I'eomeTpudeckuil CMbICII UHTETpala. BelunciieHne onpeaenéHHoro HHTerpaia o
dbopmyne Herotona-Jleitonua.

[IpumeHeHue wuHTErpaja A HAXO0XKJAEHUs Iulomaneil Imiockux ¢uryp u 00bEMOB
T€OMETPUYECKUX TEJI.

[Tpumepsl pemenunit auddepeHnranbHbIX ypaBHeHU. MareMaTHueckoe MOJEeNupOBaHHE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO TU((EepEeHIINATBHBIX YPAaBHEHHH.

ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKOM  MO3MIMHM  OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCUHCKOro 0OIecTBa, NPEACTaBICHHE O MaTEeMaTHMYECKHUX OCHOBAxX
(GYHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SIBICHUN, TMpOLENyp TpaKIaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M JIPYroe), yMEHHE B3aHMMOJAEWUCTBOBATH C COLUAIBHBIMU HHCTUTYTAaMH B
COOTBETCTBUH € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh POCCUNCKON TPpa’KIAHCKOW HIEHTUYHOCTH, YBaKEHUS K TMPOLLIOMY U
HACTOSILIIEMY POCCHMCKOM MAaTeMAaTHKH, LIECHHOCTHOE OTHOUICHHE K JOCTHIXKCHHUSAM POCCUHCKHUX
MaTE€MAaTUKOB U POCCUKMCKOM MaTEMaTUYECKOM LIKOJIbI, UCIIOJIb30BAaHUE ITUX JOCTHKEHUHN B JPYIUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUIICKOr0 Hapoa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMsI, STUYECKOT0 MOBEICHHUS], CBA3aHHOIO C IIPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKH
U JIeATENIbHOCTBIO YYEHOT0, OCO3HAHHUE JTMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOTO Oy IylIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :



ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIIOUAs 3CTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3alady, pEIICHHH, pacCyXICHHH, BOCHPUUMYMBOCTb K MAaTEMAaTUYECKUM AacIleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh YMEHHSI IPUMEHITh MaTeMaTHUECKUE 3HAHUS B MHTEpPECax 3JI0POBOTO U
Oe3omacHoro obpasa >KU3HHU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3JI0POBBIO (3I0POBOE MUTAHHUE,
cOanaHCUPOBAHHBIN PEXKUM 3aHATUI U OTJbIXA, peryisipHas (punveckas akTUBHOCTD), (PU3HUECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATENBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIIOOHUS, MHTEPEC K PAa3IMYHBIM cdepam
npoeCCHOHATILHON JIEATEIIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOH M €€ MPHIOKEHHUSIMU, yMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHbBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U CamMO0Opa30BaHUIO Ha
IPOTSKEHUHM BCEW JKU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHUIO B PELICHUM NMPAKTUYECKUX 3a1ay
MaTE€MaTU4YeCKON HaIllPaBJICHHOCTH;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

c(OpPMUPOBAHHOCTh ~ SKOJIOTMYECKON  KYJIbTYPHl, T[OHUMAaHHE BIUSHUS  COLUAIBHO-
DKOHOMHYECKHUX IIPOLECCOB HA COCTOSHHE NPUPOAHOM M COLMAIBHOM Cpeabl, OCO3HAHME
r7100aTbHOTO XapaKTepa SKOJIOTUYECKUX MpoOJeM, OpUEHTAMsI Ha TPUMEHEHHUE MAaTeMaTHYeCKHX
3HAHUU AJIS pelIeHUs 3a7a4 B 00JIaCTU OKpY’Kalolllel cpeibl, INIaHUPOBAHUE MOCTYIKOB M OLICHKU
MX BO3MOXKHBIX ITOCJIECTBUM JIJIs1 OKPYXKAIOILEH CPeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ U OOILECTBEHHOM NMPaKTUKH, TOHUMaHHE MaTeMaTHYeCcKOi HayKH Kak c(ephl YelIoBeUecKOil
JEATEIIBHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYUMOCTH JJI Pa3BUTUS LIUBUIIN3ALMH, OBIIAJICHUE SA3BIKOM
MaTeMaTUKd W MaTeMaTUYeCKOM KyJbTypoll Kak CpeICTBOM IIO3HaHHWS MHpa, TOTOBHOCTh
OCYIIECTBIIATH MMPOEKTHYIO U UCCIEN0BATENBCKYIO IESATEIBHOCTh HHINBHIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI
ITo3naBaTebHbIE YHMBepPCcaJbHbIe YUeOHbIe AelicTBUS

ba3oBble 1oruyeckue AeiicTBus:

BBISABIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUHN MEXAy NOHATHAMH, (GOPMYIUPOBATH ONpPEeNeHHs TOHATHHA, yCTaHABINBATh
CYILIECTBEHHBIH MPU3HAK KJAcCU(UKALMK, OCHOBAHUA Al O0OOOIIEHUS M CpaBHEHMsS, KPUTEPUU
MIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpMynHpoBaTh W NpeoOpa3oBBIBATH CYXKACHHS: YTBEPAUTENbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

BBISBIISITh MaTEMaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TNPOTUBOpeuus B (akTax,
JAHHBIX, HAOMIOACHUSIX U YTBEPXKICHUAX, IpeylaraTb KpUTEPUU JJIs BBISIBJICHHS 3aKOHOMEpPHOCTEN
Y IPOTHBOPEYHIA;

JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W WHAYKTHBHBIX
YMO3aKJIOUYEHUH, YMO3aKIOUEHHI [0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENBHO J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUHN (MpsMBIE U OT
IPOTUBHOIO), BBICTPAaWBaThb APryMEHTAlMIO, IPHUBOAUTH TNPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KCHHS U BBIBOJIBI;

BBIOMpATh CHOCO0 pelIeHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PEIICHUS,
BbIOMpAaTh HanOOJIEEe MOAXOASIIMH ¢ Y4ETOM CaMOCTOATENBHO BbIAECICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE JeliCTBHSA:



HCIIONIb30BaTh BOIPOCH KaK HCCIEIOBATEIbCKUN MHCTPYMEHT IMO3HaHUS, (OPMYITHUPOBATH
BONPOCH, (UKCHPYIOIIME MPOTUBOpEYHE, MpodiieMy, YCTaHABIMBAaTh KMCKOMOE H JIaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIIHI0, MHEHHE;

NPOBOJUTh  CAMOCTOSTENIBHO  CIUIAHMPOBAaHHBIA  OKCIIEPHUMEHT,  HCCIEJAOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, SIBJICHUS, IPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MKy 00bEKTaMU, SIBJICHHUSIMHU, TTPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYTHPOBATh OOOOIICHUS M BBIBOJABI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMS, OICHUBATh JJOCTOBEPHOCTh TOJYYCHHBIX PE3YJIbTATOB, BBHIBOJIOB U
0000111eHMI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIABUTATH MPEAMOIOKEHHUSI O €T0
pPa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBIISATh JIEQUIIMTHI MH(POPMAIIMH, JTaHHBIX, HCOOXOIUMBIX U OTBETa Ha BOIPOC W JJIS
pelICHHS 3a/1a4H;

BEIOMpaTh  HMH(DOpPMANMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UpPOBaTh W  HWHTEPIPETHPOBATh WHQPOPMAIMIO pa3IMYHBIX BHIOB ©  (opMm
NPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIIHIO, TIPEJCTABIATE €€ B Pa3IUYHBIX (opMax, HIUTFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh MH(OPMAIIMH TTO CAMOCTOSATEIILHO C(HOPMYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKATHBHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS

Oo0menue:

BOCTIIPUHUMATh U (OPMYITUPOBATH CYXKICHHS B COOTBETCTBHHM C YCIOBUSIMH U IIENSMHU
oOmIeHus], SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, JaBaTh ITOACHCHUSA I10 XO}Iy pemeHI/m 3aJa4uu, KOMMGHTI/IpOBaTB HOJ'Iy‘ICHHI:Iﬁ p€3y.J'II>TaT;

B XO0Ji¢ OOCYXICHHs 33aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYXTAeMOH TEMBbI, TPOOJIEMBI,
pemaeMoil 3a7aud, BBICKA3bIBaTh HJIEH, HAIlEIEHHBIE HA TMOWCK PEIICHHS, COMOCTaBISATH CBOU
CYXKICHHS C CYKISHUSMHU JAPYTrUX YYaCTHUKOB AHMANora, OOHApY:KUBATh pa3jvude U CXOJICTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;

HpeI[CTaBJ'ISITI) p€3y.]'II)TaTI)I pCHIeHI/ISI 3ajJa4uu, 3KCHepI/IMCHTa, HUCccCJIe10BaHusA, HpOGKTa,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHUS C YUETOM 3a/1ay MPe3eHTAlud U 0COOEHHOCTEH
ayJUTOPUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

COCTaBJIATh IUIAH, AITOPUTM peEIIEHUS 3aJaud, BBIOMpPATh CIOCOO pELIeHHS C Y4ETOM
UMEIOIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBAThH
BapHaHTHI pEUIeHUH ¢ yu€TOM HOBOM MH(OpMaLIIH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJJIEKT:

BJIAJICTh HAaBbIKAMH 103HABATEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpPIIAeMbIX JICHCTBUH U
MBICIUTENBHBIX MPOLECCOB, UX PE3Yy/IbTAaTOB, BIAJETh CIIOCO0AMU CaMOIPOBEPKU, CAMOKOHTPOJIS
Iporecca U pe3yJibTaTa pelIeHHs MaTeMaTHIEeCKON 3a/1a4H;

IPEIBHUIETh TPYOHOCTH, KOTOPBIE MOTIYT BO3HUKHYTh IIPH pPEIICHHM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENbCTB, MAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

10



OIICHUBATh COOTBETCTBHE PE3yJbTaTa IEd U YCIOBHUSIM, OOBSICHITh MPUYMUHBI JOCTHKCHUS
WIH HEIOCTIKEHUS Pe3ydbTaTOB JIEATEIBHOCTH, HAXOAWTh OMIMOKY, JaBaTh OIEHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeJILHOCTh:

MOHMMATh W HWCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHAMBHIYAJILHOW pabOTHI MpU
pelieHny  y4eOHBIX 3aja4, MNPUHUMATH [eb COBMECTHOW JEeSATCNbHOCTH, IUTAHUPOBATH
OpraHu3allii0 COBMECTHOH paboThl, paclpeAeisTh BHIbI pabOT, JOTOBapHBATHCS, OOCYXKIATh
npoIiece M pe3yabTaT paboThl, 0000IIATh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYHIOBBIX (opmax paboTwl (0OCyXIeHHS, OOMEH MHEHHH, «MO3TOBbBIC
HITYPMBD) ¥ UHBIC), BHIIOIHITH CBOIO YacTh pa0OThl M KOOPJAMHUPOBATH CBOH JICUCTBUS C IPYTUMU
YJIeHAaMU KOMAaHJIbI, OIEHWBAaTh Ka4eCTBO CBOETO BKJIAJa B OOIMUN MPOIYKT IO KPUTCPHUSIM,
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K konnmy oOyuenuss B 10 kJjacce oOyyaromiuiicss MOMY4YUT CHEAYIOIIME MpeIMeTHbIC
pe3ynbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Hayaia
MaTEMaTUYECCKOr0 aHAJIN3a:

Yuciaa ¥ BLIYMCIEHUS

CBOOOJIHO ONEPUPOBATH TMOHATHUSAMH: PAIMOHAIBLHOE YHCIO, OCCKOHEUHAs IMEepUOIUYCCKast
JpoOb, MPOIEHTHI, UPPALMOHATIFHOE YUCIIO, MHOYKECTBA PAIIMOHAJILHBIX U JICHCTBUTEIIBHBIX YUCEN,
MOAYJb AEUCTBUTEIBHOTO YHACIIA;

MPUMEHATH JAPOOW W MPOIEHTHI ISl PEIICHHS MPUKIATHBIX 3a7a4 U3 PA3IUYHBIX OTpacien
3HAHUU U pEAIbHOM )KU3HH;

NPUMEHSTh NPUONDKEHHBIE BBIYMCICHUS, TpPaBUIA OKPYIVICHUS, NPUKUIKY U OICHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJIHO ONEPHPOBATH TOHSITHEM: CTEMEHb C IIeJIbIM I[OKa3aTeleM, HCIO0JIb30BaTh
MOAXOANIYI0 (GopMy 3amucH JCUCTBUTENBHBIX YWCEN JJIS PEIICHUs MPaKTUYECKHX 3a1ad |
MIPEACTABICHUS JAHHBIX;

CBOOOJIHO OTIEpUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPAJIbHOW CTEICHU;

CBOOOJTHO OTIEPUPOBATH TOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelieM;

CBOOOJHO OMEpUPOBATH MOHATHIMH: JIOTAapU(PM UHKCIA, JECATHYHbIE H HaTypalbHbIC
JorapuQMmBl;

CBOOOJIHO OTEPUPOBATH TMOHATHUSMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC YHCIIOBOTO
apTryMEHTa;

OTIEPUPOBATH MOHATUAMHU: APKCHUHYC, APKKOCUHYC U apKTAHTEHC YUCIIOBOTO apryMEHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbLHBIC
YpaBHEHUS U YPaBHEHUS-CIICICTBUS, pABHOCHJIbHBIC HEPABEHCTBA,

MPUMEHATh PAa3JIMYHbIE METOABl PEUIEHUS PAMOHATBHBIX H JAPOOHO-paIlMOHATBHBIX
ypaBHEHUH, TPUMEHATH METO/I UHTEPBAJIOB ISl PELICHUSI HEPABEHCTB;

CBOOOJHO OMEpPUPOBATh MOHATHSIMH: MHOTOWICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
1eapMA KodhpuireHTaMmu, KOpHA MHOTOUYJICHA, PUMEHSTh JICJICHIHE MHOTOYICHa HA MHOTOYJICH C
ocTaTkoMm, Teopemy besy u reopemy Buera s pemienus 3aaad;

CBOOOJHO  OMEpPHpPOBATh MOHATHSIMH: CHUCTEMa JIMHEWHBIX ypaBHEHUH, MaTpHIIa,
OmnpeleNuTeNb MaTpulbl 2 X 2 M €ero TeOMETPUYECKHM CMBICI, HCIOJIb30BaTh CBOMCTBA
ompeAenuTens 2 X 2 sl BBIYKCICHHUS €r0 3HAYEHHs, MPUMEHSATHh ONMPEACTUTENN ISl PEIICHUS
CHUCTEMBbl JIMHEHHBIX YpPAaBHEHUW, MOJEIUPOBATh pEATbHBIE CHUTYallMd C TIOMOIIBIO CHCTEMBI
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JMHEWHBIX YpaBHEHUI, UCCIIE0BATh OCTPOCHHBIE MOJIEIH C MTOMOIIBIO MATPUIL U ONPEICTUTENCH,
UHTEPIPETHPOBATH MOJTYYEHHBIA PE3yNIbTAaT;

UCIOJIb30BaTh CBOMCTBA JCHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHU;

BBIMOJHATh  MpPeoOpa3oBaHMsl  YUCIOBBIX  BBIPAXEHHM, COAEpXKalIUX  CTEHEHH C
palMOHATILHBIM ITOKa3aTelNeM;

UCTIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJIsi MPeoOpa3oBaHUs JOrapu(PMUIECKUX BBIPAKECHUH;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: UPPALMOHATILHBIC, [TIOKA3aTeIbHbIC U Jorapudmuueckre
YpaBHEHHUS, HAXOAUTh WX PEUICHHsS C MOMOIIBI0 PABHOCUJIBHBIX MEPEXOJO0B WU OCYIIECTBIISSA
MPOBEPKY KOPHEH;

OPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpUYeckHe  (QOopMysbl A MpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOZHO ONEpUpPOBATh MOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
Heo0XoauMbIe (HOPMYIIBI AJISl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICIIMPOBATh PEANbHBIC CUTYAIlUH Ha SI3bIKE anreOpbl, COCTABIATh BBIPAKEHHS, YpaBHEHUS,
HEpaBEHCTBAa [0 YCJIOBUIO 3a/laud, HCCIENOBaTh IIOCTPOCHHBIE MOJICNHA C HCIOJIb30BAHUEM
amnmnapara ajireopsl.

DOyHKUUH U rpaduku:

CBOOOJTHO OIEPHPOBATh MNOHATHUAMH: (DYHKIMS, crnocoObl 3amaHust (QYHKIMH, B3aWMHO
oOparHbie (QyHKIMH, KOMIO3WIMA (QYHKIWH, Trpaduk (yHKIHH, BBHIIOJIHITH 3JEMEHTapHBIC
npeoOpazoBanus rpaduKoB PyHKIINIA;

CBOOOZHO OMNEpUPOBATh MOHATHAMH: OO0JACTh OMpEIeNieHuss W MHOKECTBO 3HAUYCHUU
byHKIMY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHUPOBATH MOHATHUSAMHU: YETHbIE W HEYETHBIC (DYHKIMH, TEPUOIMUECKUE
(GyHKLIMH, TPOMEKYTKM MOHOTOHHOCTHM (YHKIMHM, MaKCUMyMbl M MHUHUMYMBI (DYHKIUH,
HauOoJIbIlIee M HaUMEHblIlee 3HaUeHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OMNEPUPOBATh TOHATHSAMH: CTENEHHas (YHKIUS C HATYpajJbHBIM MW IENbIM
nokasareseMm, rpaduk CTeneHHON (GYHKIIMK ¢ HaTypaJbHBIM M IIEJIBIM MTOKa3aTesieM, TpagyuK KOpHS
N-oif cTeneHu Kak (pyHKIMK 0OpaTHOM CTENEeHU C HaTYpaJbHBIM ITOKa3aTelIeM;

ONepUpOBaTh MOHATUSAMM: JIMHEWHas, KBaJpaTUyHas U JpoOHO-TUHEWHas (QYyHKLHUH,
BBITTOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJTHO OTIEPHPOBATH TOHSATHIMH: TOKa3aTeldbHAas W JorapupmMudeckas (QyHKINH, WX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX IpadUKH JUIsl peIICHHs YPaBHEHMIA;

CBOOOJTHO OIEpPUPOBATH MOHATHUSAMM: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpeesieHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIIOBOTO apTyMEHTa;

UCTIONB30BaTh TpapuKu (QYHKIUH IS MCCIETOBAaHUS TPOIIECCOB M 3aBHCUMOCTEH IpH
pelIeHUH 3a/ad M3 APYruX Y4eOHBIX INPEIMETOB M PpeallbHOW >KU3HHU, BBIpaKaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMM;

Hauvana maTemaTnueckoro aHajamsa:

CBOOOZHO OINEpUpOBaTh MNOHATUAMU: apupMeTHUecKass U TeoMeTpUYecKas Mporpeccus,
OeckoHEeYHO YOBIBaroOIIasi reoMeTpUuyecKas MpPOTPEeccHsi, JUHEWHBIN U SKCIOHEHIMAIbHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh NIPECTABICHNUE O KOHCTAHTE;

HCII0JIb30BaTh MPOTPECCUU AJI PEIICHUS PeasIbHbIX 3a7a4 MPUKIIATHOTO XapaKTepa;

CBOOOAHO  ONEpUPOBATh  TMOHATUSAMHU:  IOCIIEJOBATEIbHOCTh,  CIOCOOBI  3a/JaHud
MIOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE U OTPaHUYEHHBIE IOCIEI0BATEIbHOCTH, TOHUMAaTh OCHOBBI
3apOKICHUS] MATEMAaTUYECKOTO aHaIN3a KaK aHan3a 0ECKOHEYHO MaJIbIX;
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CBOOOJHO OIEPHPOBATH MOHATHAMU: HEMpEpbIBHbIC (DYHKIIMM, TOYKM pas3pbiBa Tpaduxa
(byHKLIMH, aCUMIOTOTHI Tpaduka QyHKIHH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: (QYHKLUS, HENpepblBHAs Ha OTpe3Ke, IPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peILieHHs 3a/1a4;

CBOOOJTHO OIEPUPOBATH MOHATUSAMU: MIEPBasi M BTOpasi IPOU3BOAHBIC (PYHKIMH, KacaTelbHas
K rpaduKy QyHKIHH;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOIO U KOMIIO3UIMH IBYX (YHKLUH,
3HATh IPOU3BOHBIE TEMEHTAPHBIX (DYHKIIMIA;

UCIOJIb30BaTh NT€OMETPUUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl pELLICHUs 3a1au.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIMU HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIHM anmapar Jyuis ONUCAHUs peallbHBIX IPOLIECCOB U
SBJICHUH, IIPU pEIICHUH 33]a4 U3 APYIHX y4eOHBIX NIPEIMETOB;

CBOOOZHO ONEpUPOBATH MOHATUSAMH: OIPEAEICHUE, TEOpeMa, YypaBHEHUE-CIIEJCTBHE,
CBOMCTBO MaTeMaTHYECKOIro 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K konnmy oOyuenuss B 11 kJjacce oOyyaromiuiicss MOMY4YUT CHEAYIONIME MpeIMeTHbIC
pe3yibTaThl MO OTAEIbHBIM TeMaM paboueil mporpamMmbl yueOHOro Kypca «Anrebpa W Hayana
MaTEeMaTHUYECKOI0 aHaJIu3a:

Yuciia 1 BHIYMCIICHUS:

CBOOOJIHO OIIEpUPOBATh MOHATHIMHU: HaTypaJIbHOE U LEJI0€ YUCIIO0, MHOXKECTBA HATYPaJIbHBIX
U LENbIX YUCell, UCIOJb30BaTh Mpu3Haku aenumoctd nenbix yucen, HOJ u HOK nHarypanbHbIX
yyCces AJIs pelleHus 3a7a4, IPUMEHATh anroput™M EBkinaa;

CBOOOJHO ONEpPUPOBATH MOHATHEM OCTaTKa MO MOJAYIIO, 3alIMCBhIBATh HATypaJbHbIE YKCia B
Pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: KOMIUIEKCHOE YHMCIO U MHOXECTBO KOMILUIEKCHBIX
yKcell, MPEACTAaBIATh KOMIUIEKCHBIE YMcia B alreOpandyeckod M TpUTOHOMETpUYECKOW (opme,
BBITNOJIHATH apu(METHUECKHE ONIEPALUK ¢ HUMH U N300pa)xaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUSMU: UPPALMOHATILHBIE, IOKA3aTENIbHBIE U JTOrapu(pMHUUYECKHe
HEPAaBEHCTBA, HAXOAUTh UX PEUICHHS C TOMOIIbIO PABHOCUIIbHBIX N1EPEXO0/I0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO ONEpUPOBATh IOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHSThH
HE00Xo1uMble (OPMYIIBI JUTSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUSMU: CHCTEMA U COBOKYIIHOCTh YpaBHEHHIl U HEPABEHCTB,
PaBHOCUJIBHBIE CHUCTEMBl U CHCTEMBI-CIIEACTBHS, HaXOIUTh PEUICHUS] CUCTEMbl U COBOKYITHOCTEH
palMOHATIBLHBIX, UPPALMOHATIBHBIX, TOKA3aTENIbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pelmiatb ~ palMOHAaJbHbIE, HUppallMOHANbHBIE, [OKa3aTeJbHbIE, JOrapupMuyeckue U
TPUTOHOMETPHYECKHUE YPAaBHEHHUSI U HEPABEHCTBA, COZepKalllie MOIYJIM U TTapaMeTphl;

MPUMEHSTh IpaduuecKkrue MEeTOIbl JJIsl pelIeHUs] YpaBHEHU U HEPaBEHCTB, a TaK)Ke 3a7ad C
napamMeTpamu;

MOJICIIUPOBATh PeAIbHbIE CUTYAIlUH Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHUS,
HEpaBEHCTBA M HUX CHCTEMBbl [0 YCJIOBHUIO 3aJayM, MCCIEI0BATh IOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM alnapaTa ainreopsl, HHTEPIPETUPOBATh OJIyUYEHHBIN pe3ybTar.

DyHKIUHA U TPaPUKH:

CTpOUTH TpaUKH KOMIO3MLIMK (YHKIHMHA C TOMOIIBIO 3JIEMEHTAPHOTO HCCICAOBAHUS M
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTB FeoMeTpHUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKITHIA;
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MPUMEHSTh (DYHKIIUHU JJIE MOJICTTHPOBAHUS M UCCIIEIOBAHUS PEeaTbHBIX MPOIECCOB.

Hauyaja MmaTeMaTH4eCKOro aHaJIu3a:

UCTIOJIB30BaTh MPOU3BOIHYIO JIJIsl HCCIIEIOBAHUS (YHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HAXOJIUTh HaNOOJIbIIICe U HAMMEHbBIIIeE 3HAUCHHS (DYHKITMH HENPEPHIBHOW Ha OTPE3KE;

MCIIOJIb30BATh MPOW3BOJIHYIO JIUISl HAXOXKICHHS HAWTYUIIIETO PEUICHUS B MPUKIAIHBIX, B TOM
YHCIie COIMATbHO-YKOHOMUYECKUX, 3a/auax, JUIsl ONPeAeTICHUs CKOPOCTH M YCKOPEHHUs IMpoIriecca,
3alaHHoTO0 (pOpMYJTIOH MK rpaduKoM;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMHU: MEPBOOOpa3Has, ONMpeACIEHHbBI HHTETpall, HaXOIUTh
NEepBOOOpa3HbIC 3JIEMEHTAapHbIX (YHKIMA M BBMHCIATH HHTErpan 1o ¢opmyne HeroToHa-
JleriOauma;

HAXOJWTh IJIOMAJH TIOCKUX (QUTYpP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MAaTeMaTHYECKOM MOJICIMPOBAHUU Ha TPUMEpPE COCTABIICHHS
mudhepeHIMaTbHBIX YPaBHEHHI;

pemathk MPUKJIAJHbIC 3a7add, B TOM YHCIIE COIMAILHO-DKOHOMHYECKOTO U (U3HUYECKOTO
XapakTepa, CpeICTBAMH MAaTeMaTHIECKOTO aHAIH3a.

NEPEYEHb (KOAUP®PUKATOP) IPOBEPSIEMBIX TPEBOBAHUI K PE3YJbLTATAM
OCBOEHUSI OCHOBHOHM OBPA3OBATEJBLHON ITPOI'PAMMBI CPEJIHEIO
OBILIET'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUSA 11O MATEMATHUKE

g mpoBeneHWs €QUMHOrO TOCYJAapCTBEHHOIO 3K3aMeHa Mo MaremaTuke (nanee — EI'D mo
MaTeMaTHKe) UCIOJIb3yeTcsl nepedeHb (KoaudukaTtop) mpoBepseMblx TpeOOBaHUN K pe3yibTaTam
OCBOCHMSI OCHOBHOI 00pazoBaTeIbHON MPOrpaMMbl CPEIHEro OOLIero oOpa3oBaHUs U 3JIEMEHTOB
COJIEpIKaHUs.

IIposepsiembie Ha EI'D mo maremaTnke TpedGoBaHus K pe3yJibTaTaM 0CBOCHUsSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o0mero 00pa3oBaHus

Kox nposepsemoro [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPE3yIbTaTaM OCBOCHMUSI
TpeOOBaHUs OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CPEAHEr0 O0IIEro 00pa3oBaHMsl
1 Brnanenue meTonamu 10Ka3aTenbCTB, ATOPUTMAMHU PEILICHUS 33/1a4;

yMeHue popMyIHpOBaTh U ONEPUPOBATh MOHATUSIMU: ONpEETICHHUE,
aKCHOMa, TeOpeMa, CIIEJCTBUE, CBONCTBO, MPU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE ()OPMYITMPOBKH; IPUMEHATh UX; YMEHHE (hOPMYIHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKIACHNE, IIPUBOIUTH TPUMEPHI H
KOHTPHPUMEPHI, UCTIOIB30BaTh METOJI MATEMaTHUECKOW MHIYKIIHH;
MIPOBOJIUTH JJOKA3aTeIbHBIC PACCYKICHUS NIPU PEIICHNH 3a/1a4, OIICHUBATh
JIOTHYECKYIO MTPABUIILHOCTD PACcCYKICHUI; yMEHUE ONEpUPOBAThH
MOHATHUSIMH: MHOKECTBO, TIOJIMHOKECTBO, ONIEPAIIH HaJl MHOKECTBAMU;
YMEHHUE UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapart JiIsl ONMCaHUs
peabHBIX MPOIIECCOB U SBJICHUHN U IIPH PEIICHUN 33734, B TOM YHCIIE U3
JIPYrux yu4eOHBIX IPEAMETOB; YMEHHE ONEPUPOBATh MOHATHAMHU: Tpad,
CBSI3HBIH rpad, AepeBo, UKI, Tpad Ha INIOCKOCTH; YMEHHUE 33aBaTh U
OIUCHIBATH TPadbl pa3IMYHBIMU CIIOCOOAMU; UCIIONIB30BaTh rpadbl MpH
peUIeHUH 3a1a4

2 YMeHue onepupoBaTh NOHATUSAMU: HATYPAJIBHOE YUCIIO, LIETI0€ YHCIIO,
CTEIEHb C LENbIM II0Ka3aTelIeM, KOPEHb HATypaJIbHOM CTEIIEHU, CTEIIEHD C
paloHaIbHBIM IIOKA3aTENIEM, CTENIEHD C IEHCTBUTEIbHBIM IIOKA3aTENIEM,
Jorapu@m 4ymucia, CHHyC, KOCHHYC M TaHI'€HC NIPOU3BOJIBHOTO YHUCIIA,
OCTaTOK 10 MOAYIIIO, PAllMOHAIBHOE YHCII0, HPPALMOHAIBHOE YHCIIO,
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MHO’KECTBA HATYPaJIbHBIX, I[EJIbIX, PALlMOHAIBHBIX, JEHCTBUTEIbHBIX
YrCel; YMEHUE UCTIONB30BaTh MPU3HAKH IETUMOCTH, HAMMEHBITUN O0IIHi
JIeNUTENh U HaMMeHbIIIee o01ee KkpaTHoe, aaroput™ EBkinuaa npu
pEIICHUH 3a/1a4; 3HAKOMCTBO C Pa3IUYHBIMU MO3UIITUOHHBIMUA CUCTEMAMHU
CUMCIICHUS; YMEHUE BBIMOIHATH BIYMCIIEHUE 3HAYCHHUI U TPeoOpa3oBaHus
BBIPQXXCHHI CO CTETICHSIMH U JiorapudmMamu, mpeodpa3zoBaHus IPoOHO
paloHaIbHBIX BBIPAXKEHUN; YMEHHUE OTIEPUPOBATH MOHITUSIMHU:
MOCIIE0BATEIHHOCTE, apu(MeTHIeCcKas IMPOTPECCHsl, FTEOMETpHUIECKast
nporpeccusi, 0eCKOHEUHO yObIBaIOIIas reOMeTPUUECKas IPOrPeccusi;
YMEHHE 33]1aBaTh MOCIEA0BATEIIbHOCTH, B TOM YHUCJIE C TOMOIIBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHE ONIEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE
YHCJIO, COMPSKEHHbBIE KOMIUJIEKCHBIE YHCIIAa, MOYJIb U apTyMEHT
KOMIUIEKCHOTO yHclia, popMa 3alluCH KOMILIEKCHBIX YHCell
(reomeTpuuecKasi, TPUrOHOMETpHUUECKas U anredpandeckas); yMeTh
MIPOU3BOJIUTH apU(METHUECKHE NEHCTBUS C KOMITIEKCHBIMH YUCIIAMU;
MPUBOAUTH IPUMEPHI UCIIOJIb30BAHUSI KOMIUIEKCHBIX YHUCEIT; OTIEPUPOBATH
MOHATUSAMHU: MaTpula 2 x 2 u 3 X 3, onpeaeanuTesib MaTPUILbI,
T€OMETPUUYCCKUM CMBICI ONPEICITUTEIIS

YMeHue onepupoBaTh MOHATUAMU: PALIMOHAIBHBIC, UPPALMOHAIIBHEIE,
[I0Ka3aTelbHbIE, CTEIIEHHBIE, JTIOrapu(pMUUYECKUE, TPUTOHOMETPUUECKHE
YPaBHEHHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEPUPOBATH
HMOHSTUSIMU: TOXIECTBO, TOKIECTBEHHOE IPE0Opa30BaHuE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMA YPAaBHEHUI U HEPABEHCTB, PABHOCHIIBHOCTD
YPAaBHEHUI, HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPaBHEHNU,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO Pa3JIMYHBIX IPUEMOB; PEILATh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIaPAMETPOM; IIPUMEHSATH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUUIS PEILICHHUS MAaTEMAaTUHYECKUX
3a]1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTel HayKH U peaIbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMHU: GYHKIHS, YeTHOCTb (PYHKIUH,
NePUOANYHOCTD (DYHKIIMHU, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
GbyHKLIMH, SKCTpeMyM (QYHKIMH, HAanOOJIbIlIee U HAaMEHbIIIee 3HAaUEHUS
(GYHKIIMHM Ha IPOMEXYTKE, HepephIBHAsI PYHKIIMS, aCUMITOTHI rpaduka
(byHKLMY, IepBast ¥ BTOpas MPOU3BOIHAS PYHKLUHU, FEOMETPUUECKUI U
¢bu3nyecKkuil CMbICI IPOU3BOIHOM, TEPBOOOPA3HASL, OIPEEIICHHBIH
MHTETpajl; yMEHUE HAXOIUTh aCUMIITOTHI rpadrka GyHKIHUN; yMEHHUE
BBIUHCIISATH MPOU3BOJAHBIE CYMMBI, TPOU3BEIECHHUS, YACTHOTO U KOMITO3UIIUU
(byHKUINH, HAXOAUTh ypaBHEHUE KacaTelbHOH K rpaduky QyHKIUY;
YMEHHE HaXOUTh MPOU3BOIHbIE 3JIEMEHTAPHBIX (PYHKIIHI; yMEHHE
UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEIOBAHUS (PYHKIUH, HAXOAUTh
HauOOoJIbIIME U HAMMEHbIINE 3HAaUeHUsI PYHKLNN; CTPOUTH rpapuKu
MHOT'OYJIEHOB C UCIIOJIb30BAaHUEM allllapaTa MaTeMaTUYECKOIO aHAJIN3a;
MPUMEHSTH MPOU3BOJIHYIO JIJIsl HAXOXKJIEHUS! HAMJTYUIIIeTro PelIeHUs B
NPUKIIAJHBIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKUX U (PU3NYECKUX
3aJja4ax; HaXOAMTH IJIOUIAN U 00BEMBI (PUTYp C TOMOILBIO UHTErpaa;
IPUBOJIUTH PUMEPBI MATEMATUYECKOTO MOJEIINPOBAHMSI C TIOMOLIBIO
nudepeHIaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: TpaduK GyHKINHU, 0OpaTHas QyHKINS,
KOMITO3HIHS YHKIUH, TUHEHHAs QYHKIHS, KBagpaTHIHAs PyHKITUSA,
paunoHanbHas QYHKIMS, CTeTIeHHas (PYHKIHS, TPUTOHOMETPUYECKHE
GbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (PYHKITNHU, TTIOKA3aTeIbHAS U
Jorapudmuueckas QyHKIUN; YMEHUE CTPOUTH IpadUKH N3y4EHHBIX
(GYHKIMHA, BRITTOTHATE TPe0Opa3oBaHus rpaduKkoB (PyHKITHH, HCTIOIB30BaTh
rpaduKu A1 U3yYEeHUs IPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4
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U3 IpYTUX y4eOHBIX MPEIMETOB U 33/1a4 U3 peajbHON KU3HU; BbIPAXKaTh
dbopMynaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU; UCTIOIH30BaTh CBOWCTBA U
rpaduky QyHKUIMN U1 pellieHus] ypaBHEHUI, HEPaBEHCTB U 3a/1a4 C
napaMeTpamu; n300pakaTh Ha KOOPJAUHATHON MJIOCKOCTH MHOXKECTBA
pelieHuil ypaBHEHHI, HEPABEeHCTB U UX CHCTEM

YMeHue penath TEKCTOBBIE 3a/1a4 PA3HBIX TUIIOB (B TOM YHUCJIE Ha
IPOLIEHTHI, JOJIM U YaCTH, HA JBM)KEHUE, Pa0OTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 33/1a4H U3 00JaCTH YIpaBiIeHUS TUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTABIIATH BBIPAKEHUsSI, ypaBHEHUs, HEPAaBEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 33J1a41, UCCIIEJOBATh IIOJIy4YEHHOE PELICHUE U
OLIEHUBATb MIPABJIONOAOOHOCTb PE3YJIbTATOB; YMEHUE MOJAEINPOBAThH
pealbHbIe CUTYalluU Ha SA3bIKE MATEMATUKH; COCTABIISATh BBIPAXKCHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIETIH C UCIOIb30BAaHUEM aIllapara ajareopsl,
UHTEPIPETUPOBATH MTOIYYCHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATUSAMU: CpeHEE apu(PMETHIECKOE, ME/INAHA,
HauOoJIbIlIee U HANMEHbIIIee 3HAUCHHUS, pa3Max, JUCIIEPCHs], CTaHJapTHOE
OTKJIOHEHHE YUCIIOBOTO HA0Opa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOopMalIKIO, TPEJICTABICHHYIO B Ta0JIHUIaX, HA [UarpaMmmax, rpadukax,
OTpakarolllylo CBOICTBA peaslbHbIX MIPOLIECCOB U SBJIEHUHN; IPEICTABIISATD
MH(OPMALIKIO C TOMOIIIBIO TaOIHI] U JUarpamMm; UCCIeI0BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YHUCJIE C MPUMEHEHHEM rpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPECTB; rpa)uuecKH UCCIeI0BaTh COBMECTHBIC
HaOJII0JIEHUS C IOMOIIBIO TUarpaMM paccerBaHUs U JIMHEIHON perpeccun

YMeHHe onepupoBaTh MOHATUAMU: CIIYYaiHBINA OIBIT U CIIy4aliHOE
coObITHE, BEPOATHOCTD CIy4aitHOrO COOBITHS; YMEHUE BBIYUCIIATD
BEPOSITHOCTH C UCIIOJIb30BAaHHEM I'paueCKUX METOJI0B; MPUMEHSTh
(GOopMyIIbI CIIOKEHUSI U YMHOXKEHHUS BEPOSITHOCTEH, (popMyIty OJTHOM
BEPOSTHOCTH, opMyiny bepHyiin, koMOuHaTOpHBIE (haKThl U POPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; YMEHUE ONEPUPOBATh
MOHATUSAMMU: CIIydaliHas BEJIMYMHA, PACIIPEIEICHUE BEPOSITHOCTEN,
MaTE€MaTH4YeCKOe 0KUIAHNUE, TUCIIEPCUsS U CTAaHIAPTHOE OTKIOHEHHE
CilydyaifHO! BEJIMYMHBI, (PYHKIIUU pacupeeNeHHs U TNIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTEIbHOTO U HOPMAJIBHOTO PACIIPEACICHUN; YMEHUE
HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIPEACIICHUN Ul PEIICHUs 3a1a4;
3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YUCEI, METO/bI BHIOOPOYHBIX
UCCJIEI0BAHNM; YMEHHE IIPUBOIUTD IPUMEPBI IIPOSIBIICHUS 3aKOHA
OOJIBIIKX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJIEHUSAX; YMEHUE
OIIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA, YACIIO COYETAHUM,
YHCIIO MepecTaHOBOK; OMHOM HbI0TOHA; yMeHne NpUMEHSTh
KOMOWHATOpHBIE (DaKThI U PACCYXIEHUS JUI PELICHH 33a]a4; OLIEHUBATh
BEPOATHOCTH PEANIbHBIX COOBITUI; COCTABIISATH BEPOSATHOCTHYIO MOJIENb U
WHTEPIPETUPOBATH MTOJYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATHAMU: TOYKA, IPAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA YIUIA, IJIOCKUN YroJl, IBYIPaHHbBIN
YTOJI, TPEXTPAaHHBIN yroJl, CKPEIUBAIOIINECS TIPSAMBIE, TapAJIJICIIBHOCTD U
NEPIEHAUKYIIIPHOCTD IIPSMBIX U INIOCKOCTEH, YIOJl MEXAY IIPSMBIMH, YIOJl
MEXy NPSMOH U INIOCKOCTBIO, YTOJI MEXKY INIOCKOCTSAMH, PACCTOSIHUE OT
TOYKH 10 INIOCKOCTH, PACCTOSTHUE MEXAY IIPSMBIMU, PACCTOSIHUE MEKIY
IUIOCKOCTSIMHU; YMEHHUE MCIIOIb30BaTh U PELICHUH 3a/1a4 U3y4CHHBIE
(axThl ¥ TEOpEMBI INITAHUMETPUN; YMEHHUE OIICHUBATh pa3Mepbl 0ObEKTOB
OKPY’KAIOIIEro MApa; CTPOUTh MaTEMaTUYECKHE MOJEIH C TOMOIIBIO
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TCOMETPHUICCKUX MMOHATUH U BCJIIMYMH, p€IIaTh CBA3aHHBIC C HUMU
MPAKTUYCCKUC 3aJa4r

10 YMeHue onepupoBaTh MOHATUSIMH: TUIOMIAAL GUTYPBI, 00beM (PUTYPHI,
MHOTOTPaHHUK, MPAaBUILHBIA MHOTOTPAaHHHK, CCUSHUE MHOTOTPaHHUKA,
KyO, mapajuienenuies], mpu3Ma, mupamua, Gurypa u moBepxHOCTh
BpallleHus, IWIUHIP, KOHYC, map, chepa, miomanb cepsl, miomaib
MOBEPXHOCTHU TTMPAMHU/IBI, TIPU3MBI, KOHYCa, IIHIINHIpa, 00beM KyOa,
MPSIMOYTOJIBHOTO TIapaJuIeIIeTHIIe 1a, TUPAMUIBI, TIPU3MBI, [IHITUHAPA,
KOHYCa, II1apa, pa3BepTKa OBEPXHOCTH, CEYCHUS KOHYCA U IIHIIHH]IPA,
napajJiesibHble OCH HJIM OCHOBAaHUIO, CEYEHHUE 1Iapa, MIIOCKOCTh,
Kacaromasicsi cepsl, IIIUHAPA, KOHYCa; YMEHHUE CTPOUTH CCUCHHE
MHOTOTPaHHHKA, H300paKaTh MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpAICHHS, UX CCUCHHS, B TOM YUCJIC C IIOMOIIBIO AJICKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSITH CBOWCTBA TEOMETPUUYECKUX (PHUTYP, CAMOCTOSITEIILHO
(bopMyYITHPOBATH OIPEICIICHUS H3yYaeMbIX (DUTYp, BBIJIBUTATh THIIOTE3BI O
CBOMCTBAX W MPU3HAKAX TEOMETPUUYECKUX PUTYpP, 0OOCHOBBIBATH WU
OIPOBEPraTh UX; YMEHHE IPOBOIUTH KilacCU(DUKALINIO QUTYD TIO
Pa3IMYHBIM IPU3HAKAM, BBITIOTHATH HEOOXOUMBIC TOTIOTHUTEIHLHBIC
TIOCTPOCHHSI

11 YMeHue onepupoBaTh NOHATHIMHU: ABM)KEHHE B IPOCTPAHCTBE,
napaiesibHbl IepeHOC, CHMMETPHSI Ha TNIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue 1Mog00us, MOA00HbIE (GUTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE U IOJOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYpPE; UCTIOIH30BaTh T€OMETPUIECKHE OTHOIIECHHS TTPH
pEeLIeHUH 3a/]a4; HaXOUTh F€OMETPUYECKNE BEIMUHUHBI (JJIMHA, YOI,
iouiaib, 00beM) MU PELICHUHN 33]1a4 U3 IPYruX y4eOHBIX MPEAMETOB U
U3 pealbHOM KU3HU; YMEHHUE BBIYUCIISATh FT€OMETPUUECKNE BETUUHUHBI
(uMHA, yTOII, TIoNaab, 00bEM, IJIOIAlb TTOBEPXHOCTH ), UCTIONIB3YS
U3y4eHHbIE (POPMYIIBI U METO/IbI, B TOM YHCIIE: TUIOIIAb TOBEPXHOCTH
MUPaMM/JIbL, IPU3MBI, KOHYCA, IIMIMHIPA, TUIOIIA b chepbl; 00beM Ky0a,
HPSMOYTOJIBHOTO Mapajulesenumesia, MMpaMu/ibl, TPU3MBI, IIUIHHPA,
KOHYCa, I1apa; yMEHUE HaXOJUTh OTHOIIIEHHE 00bEMOB MOAOOHBIX PUTYD

12 YMmenue OIICpHUPOBATH NOHATUAMU: IPAMOYI'OJIbHAas CUCTEMA KOOPAHUHAT,
BCKTOP, KOOPAUHATHEI TOYKH, KOOPAWHATBI BEKTOpPAa, CyMMa BEKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, PA3JIOKECHUC BCKTOPA 110 6a31/1cy,
CKaJIIPpHOC MPOU3BECACHUC, BEKTOPHOC IMMPOU3BCACHUC, YI'OJI MEXKIY
BCKTOpaMU,; YMCHHC UCIIOJIB30BATh BCKTOpHLIﬁ n KOOpI[HH&THBIﬁ METOJ
JJI pEHICHUA TrCOMECTPHUICCKUX 3a1a4 U 3a/la4 JPpYTUX y‘-Ie6HBIX MMpeaAMETOB

13 YMeHnue BEIOUpaTh MOAXOIAIINN METO AJIsl pEIIeHUs 3a/1a4H; TIOHUMaHHe
3HAYUMOCTH MaTEeMaTUKHU B U3yYEHUH MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHU; YMEHHUE PACIIO3HABATh IIPOSIBICHUE 3AKOHOB
MaTE€MaTHKHU B UCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPBI MAaTEMAaTUYECKHUX
OTKPBITHI POCCUMCKON U MUPOBOW MAaTeMaTHYECKOW HAYKH

Ilepedyens 31eMeHTOB cofepkaHusi, IpoBepsieMbIX Ha EI'D mo MmatemaTtuke

Kon [IpoBepsieMblil AIEMEHT COJEPHKAHUS
1 Yucna ¥ BBIYUCIECHUS
1.1 Harypanbabie u nensie urcna. [I[pu3Haku qeTMMOCTH IeNbIX YHCeT
1.2 Panmonansubie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOHU, TPOLICHTHI,
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OCCKOHEYHBIC TTEPUOTUUECKIE TpodH

1.3 Apudmernieckuil KOpeHb HaTypaJbHON CTENEHH. C apUPMETUIECKUMU KOPHAMHU
HaTypaJbHOH CTENEeHU
14 Crenens c 1enbiM nokasareneM. CTeneHb ¢ palluoHaIbHbIM noka3areneM. CBolicTBa
CTENEeHU
1.5 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOT'O apryMeHTa. APKCUHYC, apKKOCHUHYC,
apKTaHI'€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uncna. JlecaTH4UHbIE U HATYpaJIbHBIC JIOTAPH(PMBI
1.7 JlelicTBUTENbHBIE YnCla. ApHPMETHUECKHUE OTIEPALUH C ICHCTBUTEILHBIMU YHCIIaAMHU.
[TpubnuxeHHbIe BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3ysibTaTa
BBIYMCIICHUI
1.8 [IpeoOpaszoBanue BbIpaKEeHUN
1.9 KomruiekcHele yncia
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 Ilenbie u 1pOOHO-paAIOHAIEHBIC YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuroHnomerpruyeckue ypaBHEHUS
2.4 [Toka3zaTenpHbIE U JTOTapuPMHUECKIE YPAaBHEHHS
2.5 Ienbie u 1poOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 | YpaBHeHHUs, HEpAaBEHCTBA M CUCTEMBI C TapaMeTpamMu
2.11 | Marpuna cucteMbl JINHEHHBIX ypaBHEHUH. ONpeIenTellb MaTPHIIBI
3 OyHKIMH U TpaduKH
3.1 OyHkuMs, crnocoos! 3aganus pyHkuuu. I'paduk pynkuuu. Bzanmuo oOparHbie
¢ynkuuu. YetHsle 1 HeueTHble GyHKuuU. [leproanyeckue GyHKIMU
3.2 OO6nacTp ornpeneneHus: © MHOXKECTBO 3HaueHnH Gynkwn. Hym ¢pyHkmm.
[TpomexyTkH 3HaKONOCTOSAHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (DYHKITUH.
MaxkcumyMbl 1 MUHUMYMBI (GyHKIH. Hanbombiee 1 HanMeHbIIIee 3HaYCHNE
(GYHKIIMU Ha TPOMEXKYTKE
3.3 Crenennas ¢GyHKIUS ¢ HATYpaJbHBIM U IIEJIBIM TTOKa3aTeneM. Ee cBoiicTBa u rpaduk.
CBoiicTBa U rpadMK KOpHS N-0i CTeNeHn
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpaQuKu
3.5 [TokazarenpHas u sorapudmuueckas GyHKINU, X CBOMCTBA U rpaduku
3.6 Touku pazpbiBa. AcuMnToTH rpadukoB GpyHkunit. CBoHCTBa (QYHKIIHMIHA, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs IOCIEOBATEIbHOCTEHN
3.8 Apudmerndaeckas u reomeTpudeckas mporpeccun. @opMyIia CIIOKHBIX MPOIEHTOB
4 Hauana MaTeMaTH4ecKoro aHajinsa
4.1 ITpousBonnas ¢pyakimu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHMHA
4.2 [IpumeHneHne mporu3BOIHON K HCCIeI0BaHUIO (YHKIUI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxneHrne HanbombIero 1 HAaMMEHbIIEro 3Ha4eHus1 GyHKLINU Ha
OTpE3KE
4.3 IlepBooOpaznas. MuTerpan
5 MHoXxecTBa 1 JIOTHKa
5.1 MHoKecTBO, oniepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OmnucaresbHasi CTATUCTHUKA
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6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Purypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesa 1 NOBEPXHOCTH BpalieHUs
7.5 KoopauHatsl U BEKTOPBI

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3eyioB U TeM KoHnTpoJbHbie
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpaMMsbI padoThbI
pecypcbl
Ypoxk 10. MHOTOWIEHEI OT
OJIHOM EepEeEMEHHOM.
cxeMa ropuepa - Aiareopa
1 Hayajia
MaTEMATUYECKOI'0
ananmiza - 10 xiacc -
Poccuiickast 2iaeKTpoHHas
MHokecTBO
N mkoia (resh.edu.ru)
ENCTBUTEIHLHBIX
HarypanpHble ynca.
yrcena. MHOTOUYIEHEL.
IToBropenue. Anredpa, 10
PanmonansHbIe 24 1
KJIACC: VPOKH, TECTBHL,
aBHEHUS U
yp 3agadust. (yaklass.ru)
HepaBeHCTBA. CHCTEMBI
N . PanmonanpHble yncha.
JIMHEWHBIX YPaBHEHUN
yp IToBTOpenue. Anredpa, 10
KJIACC: VPOKH, TECTBHL,
3ajanns. (yaklass.ru)
HppannoHajibHbIE YHCIIA.
IToBTopenue. Aaredpa, 10
KJIaCC: YPOKH, TECTHL,
samanus. (vaklass.ru)
CBOJCTBA CTENEHHBIX
OyHKIMH U TpadUKH. dyHKIMI 1 uX rpad UK.
Crenennast GyHKIHS C 12 1 Aunrebpa, 10 kacc:
LIEABIM [TOKa3aTeIeM VPOKH, TECTHI, 3a/aHUsL.
(yaklass.ru)
Apudmernueckuit [HonsaTne KopHA n-i
KOpEHb N-Ol CTEIEHHU. 15 1 CTENEHU U3
HppaunonaibHbie JEHUCTBUTEIBHOTO YHUCIa.
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