


INOACHUTEJIBHASA 3AIIMCKA

Y4eOnpiii Kypc «Anredpa W Hadajga MaTEMaTHYECKOTO aHAIN3a» SBISICTCS
OJIHMM M3 HamOoJiee 3HAUUMBIX B MpOrpaMMe CpeIHEro o0IIero oopa3zoBaHusl, mo-
CKOJIbKY, C OJIHOM CTOPOHBI, OH 00€CIIeUMBAET MHCTPYMEHTAIIbHYIO 0a3y IS U3Y-
YeHHSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYroi CTOPOHBI, POPMUPYET JI0-
TUYECKOE U a0CTPAKTHOE MBIIIJIEHUE O0YYArOIIUXCsl HA YPOBHE, HEOOXOUMOM IS
OCBOCHHMsI MH(POPMATHKH, 00IIIECTBO3HAHMS, UCTOPHH, CJIOBECHOCTH M IPYTUX JTUC-
muIuiiH. B pamkax gaHHoro yueOHOro Kypca oOydaroniuecs: OBJla/IeBalOT yHUBEP-
CaJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTOopas (GOpMYIUPYET CBOU JTOCTHXKCHUS
B MaTeMaTuyeckou dopme.

Y4eOHbpIii Kypc anreOpsl M Hadajdl MaTeMaTUYeCKOTO aHaln3a 3aKJIaJIbIBaeT
OCHOBY JIJIS YCTICIIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKU, XUMUH, OMOJIOTHH, TTOHU-
MaHHs OCHOBHBIX TE€HACHIIMN Pa3BUTH SKOHOMUKH M OOIIIECTBEHHOM KU3HU, 1103~
BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIO-
T'UsIX, YBEPEHHO MCIIOJIb30BATh UX JIJIS JajdbHEHIIero o0pa3oBaHus U B TOBCEIHEB-
HOM Xu3HU. B TO ke BpeMs OBJIaJicHHMEe aOCTPAKTHBIMU U JIOTMYECKU CTPOTUMU
KOHCTPYKIUSIMA alreOpbl U MaTeMaTHYECKOrO aHaliM3a Pa3BUBACT YMEHUE HaAXO-
JUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBATh YTBEPKICHHUS C
MOMOIIBI0 MHAYKIIMM U PacCyXJaTh JNEIyKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKPETHU3aI1I0, a0CTparupoBaHue U aHAJIOTUI0, (POPMUPYET KPEATUBHOE U KPH-
TUYECKOE MBIILICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHann3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpETalUK MOJYUYCHHBIX PEIICHUM, 3HAKOMATCS C MpUMEpaMu MaTreMmaThye-
CKHMX 3aKOHOMEPHOCTEU B MPUPOJIC, HAYKE U UCKYCCTBE, C BBIAAIOIIUMUCS MaTeMa-
TUYECKUMH OTKPBITUSIMU U KX aBTOPAMH.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOPBIN peann3yeTcsl Kak 4epe3 yueOHbIM mMaTepuall, crnocoOCTByrOmuid hopmu-
POBaHHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U 4epe3 crneruduKy ydeOHOU nesaTelib-
HOCTH, TpeOYIOIIeH MPOIOKUTEIHHON KOHIIEHTPAMY BHUMAHUS, CAMOCTOSTEIb-
HOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJYyUYECHHBIN pe3yJIbTar.

B ocnoBe meTonuku oOydeHus anredpe U HadajsaM MaTEeMaTUYeCKOTO aHaIH-
3a JIGKUT JIeATCIIbHOCTHBIM MPUHITUI 00yYEHUS.

B cTpykType yuebHOro Kypca «Anrebpa U Hayajga MaTeMaTHYeCKOro aHaju-
32)» BBIJICJICHBI CIEAYIOIINE COACPKATEIbHO-METOUYECKUE JIMHUM: «Yuca U BbI-
yucieHus», «OyHkiuu u rpadukm», « YpaBHEHUS U HEepaBeHCTBa», «Hadama ma-
TEMaTUYECKOr0 aHaln3a», «MHOXKEeCTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIb-
HO-METOAMYECKUE JMHUU HU3Y4aloTCs Ha MPOTSHKEHUHM IBYX JIET OOydeHHUs Ha



YpOBHE CpeJlHero oO1ero oopa3zoBaHus, €CTECTBEHHO AOIOIHISA YT Apyra U Mo-
CTENIEHHO HACBIIIASICh HOBBIMU TEMaMU M pasjenaMu. J[aHHbIH yuyeOHbIH KypC sIB-
JISIETCS. UHTETPATUBHBIM, TIOCKOJIbKY O0OBEIMHAET B ce0e COAEp:KaHUe HECKOJIbKHUX
MaTE€MaTUYECKUX JIHUCLUUIUIMH, TAKUX Kak anredpa, TPUrOHOMETpHS, MaTeMaThye-
CKH aHaJIu3, TEOPHsI MHOYKECTB, MaTEMaTHUECKas JIoruka u apyrue. [lo mepe Toro
KaKk oOydyarouuecsi OBJaJeBal0T BCE OoJiee MIMPOKUM MaTEMaTHYECKHMM arapa-
TOM, Y HUX TOCIIE0BATEIbHO (DOPMUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTD
MaTEMaTUYECKYI0 MOJIENb PEalbHOW CUTyallUH, IPUMEHATHh 3HAHHUS, TOJyYECHHbIE
IIPU U3YYEHHH Y4eOHOro Kypca, I PEHIEHUs] CAaMOCTOATEIbHO CPOPMYIUPOBaH-
HOW MaTEMATUYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenpbHO-MeTOAMYECKass JTMHUA «YUucina ¥ BBIYUCICHUS» 3aBEpIIacT
dbopMHpOBaHHE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3oBaHus 0co00€ BHUMaHUE ynensercs (POPMUPOBAHUIO HABBIKOB PALIMOHAIb-
HBIX BBIUMCJICHHUM, BKJIIOUAIOIIUX B C€0s HCIOIb30BAaHUE PA3IMYHBIX (POPM 3aIllUCU
quCclla, YMEHHUE JIeNaTh NPUKUAKY, BBIIOIHATh NPUOIMKEHHBIE BBIYUCIICHUS, OLe-
HUBATh YUCIIOBBIE BBIPAKEHUS, pab0OTaTh C MAaTEMATUYECKUMU KOHCTAaHTaMH. 3Ha-
KOMbIE O0YyYarolUMCsl MHOXECTBA HATYpalbHbBIX, LIENbIX, PAllMOHAIBHBIX U JEH-
CTBUTEJIBHBIX YHCEJI JAOMOJHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCell. B kaxxaom
U3 3TUX MHOXXECTB PacCCMaTPUBAIOTCSI CBOMCTBEHHBIE €My ClieLU(PUUECKUE 3a0auu
U OIlEpalliy: JEJICHUE HAIeJIO, ONEPUPOBAHUE OCTATKAMH HAa MHOYKECTBE LIEJIBIX
yucen, 0coOble CBOMCTBA pallMOHAIBHBIX U UPPALIMOHATIBHBIX YUCEN, apuMeTHye-
CKH€ OIepaluu, a TAKXKE U3BJICUCHUE KOPHS HATYypaJbHOUN CTENEHN Ha MHOYKECTBE
KOMILJIEKCHBIX 4Hcell. biarogapsi mociieqoBaTelbHOMY PACUIMPEHHIO Kpyra HC-
IIOJIB3YEMBIX YHCEJI U 3HAKOMCTBY C BO3MOXXHOCTSMHM MX ITPUMEHEHUS VISl pere-
HUS Pa3iIMyHbIX 33134 (popMHUpYyeTCs IPEACTaBICHUE O €IUHCTBE MaTEMaTHUKU Kak
HAyKU U €€ POJU B IOCTPOEHUHU MOJIENIEN pealbHOr0 MUPA, IIUPOKO UCHOIB3YIOTCS
000011I€HHE U KOHKPETHU3aIU .

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWH BCETO
oOyueHusl Ha YPOBHE CPEAHEro OO0IIero oOpa3oBaHusl, OCKOJIbKY B KaXXIOM pas-
nene [IporpaMMbl IpeyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a/1ad. B pe3yiib-
TaTe OOydarolIMecs: OBIAACBAIOT PA3IMYHBIMU METOJIAMHU DPEIICHUS paluOHab-
HBIX, UPPAlMOHAIBbHBIX, MTOKA3aTENbHbBIX, JOTapUPMUUECKUX U TPUTOHOMETpHUYE-
CKHUX YPAaBHEHUH, HEPABEHCTB M CUCTEM, a TAKXKE 3a7a4, COAEPKAIUX apaMETPBbI.
[TosryueHHbIE YMEHHS LIMPOKO UCIIONIB3YIOTCS MPHU UCCIENOBAaHUN (PYHKIMNA C MO-
MOIIbIO MPOU3BOJHOM, TPU PEIICHUH MPUKIIATHBIX 337a4 U 3a7a4 Ha HaXO0XJIEHUE
HanMOOJIbIINX U HAMMEHBIINX 3HaUeHUW PpyHkumu. JlanHas cogepskareiabHas TMHUS
BKJIIOYAET B ce0s Takke (OPMHUPOBAHUE YMEHUH BBIMOJIHATH pAcU€Thl M0 GopMy-
JaM, npeoOpa3oBaHus pallMOHAIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUUECKHUX



BBIPQXEHUI, a TAKKe BBIPAXKEHUH, COJIEpKaLUX CTENEeHU U jorapudmsl. biaarona-
ps U3y4yeHUIO anreOpanyeckoro marepuajla MpOMCXOAMUT JajbHEilliee pa3BUTHE
AJITOPUTMUYECKOTO U aOCTPaKTHOIO MBILIUIEHUSI OOydarommxcs, (popMHpYyrOTCS
HABBIKU JIEYKTHUBHBIX PACCYXIACHHM, pabOThl C CUMBOJIBHBIMU (OpMaMu, Mpe-
CTaBJIEHUS 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE€ PABEHCTB U HEPABEHCTB.
Anre6pa npegnaraeT 3Q(GpEeKTUBHbIE HHCTPYMEHTHI JUIsl PEIICHUS IPAKTUUECKUX U
€CTECTBEHHO-HAYYHbIX 3aJ]a4, HAIJISIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopnepxxarenpHo-MeToIMueckas JUHUS «DYyHKIUU U TpauKm» TECHO mepe-
IUIETACTCS C IPYTUMH JIMHUSAMHU y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE
3aa€T NOCIEN0BaTENbHOCTh U3YUEHNs MaTepuana. M3yueHue cTeneHHon, nokasa-
TENbHOM, JIOrapu(pMUYECKOM M TPUTOHOMETPUYECKUX (PYHKUMN, UX CBOWCTB U
rpauKoB, UCIHOJIb30BaHUE (YHKUMWA ISl pEelIeHUs 3a]ad U3 JAPYTUX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK ¥ C pelICHUEM ypaBHEHHI U HepaBeHCTB. [Ipu 3TOM OosblIOE BHUMaAHHE yie-
asieTcst GOPMHUPOBAHUIO YMEHUS BBIPAXKaTh (pOpMyIaMHu 3aBUCUMOCTU MEXIY pa3-
JUYHBIMHU BEJIMYMHAMM, UCCIIEI0BATh NOJyYeHHbIE (DYHKLIMU, CTPOUTH UX rpadu-
KU. Marepuan 3TOM COAEPKATEIBHOW JIMHUM HALEJIEH Ha PA3BUTHE YMEHUU WU
HABBIKOB, MMO3BOJISIOIINX BbIPaXXaTh 3aBUCUMOCTH MEX]y BEIUYMHAMU B pa3iidy-
HOU (opme: aHATUTHUECKOU, rpaduyeckoil u cioBecHol. Ero m3yuenue crnoco0-
CTBYET Pa3BUTHUIO AITOPUTMUYECKOTO MBILIUICHUS, CIIOCOOHOCTU K O0OOIICHUIO U
KOHKPETU3aIUH, UCTIOJIb30BAHUIO aHATIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKJIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (PYHKIUH, ONpeesaTh X HANOOIbIIINEe U HAUMEHbBIIINE 3HaYe-
HUS, BBIYUCIIATDH IUIOIMAN GUTYp U 00BEMBI T€J, HAXOAUTH CKOPOCTH U YCKOPEHHUS
npoieccoB. JlaHHas coaepkarenbHas JUHUS OTKPBIBAET HOBbIE BO3MOKHOCTH TO-
CTPOEHUSI MATEMATHYECKUX MOJEJEH peanbHbIX CUTYAalUil, MO3BOJIIET HAXOIMTH
HauIyyllee pelIeHUE B MPUKIAIHBIX, B TOM YHUCIE COLMAIbHO-?)KOHOMHYECKUX,
3aJa4ax. 3HaKOMCTBO C OCHOBAaMHU MaTeMAaTUYECKOTO aHallh3a CIIOCOOCTBYET pas-
BUTHIO a0CTPaKTHOTO, POPMaTILHO-JIOTHYECKOTO U KPEaTUBHOTO MBILIIEHUS, Pop-
MHUPOBAHUIO YMEHHMI pACIO3HABaTh MPOSIBJICHUS 3aKOHOB MATEMATHKU B HayKe,
TEeXHHMKE M UCKyccTBe. O0yyaroniecs y3HaoT O BBIAAIOIIUXCS pe3yIbTaTax, MoJy-
YEHHBIX B X0JI€ Pa3BUTH MaTeMaTUKU KaK HAyKH, U 00 UX aBTOpax.

CopepkarenbHO-MeToAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MATEMATUKU
U TIpesiaraloT HauloJiee YHUBEPCATbHBIN SI3bIK, OOBEAMHSIONINNA BCE pa3esibl Ma-



TeMaTUKU U €€ MPUJIOKEHUN, OHU CBA3BIBAIOT Pa3Hble MaTEeMaTUYECKUE JHUCIIH-
IJTMHBI U WX MPUWIOKEHUS B efauHoe 1enoe. [loaToMy BakHO JaTh BO3MOXKHOCTH
oOyyJaromemycsi IOHUMaTh TEOPETHKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOW Ma-
TEMAaTUKH U MCTOJIb30BaTh €r0 JJIsI BRIPAXKEHUSI CBOUX MbICTEH. JpyruM BaKHBIM
MPU3HAKOM MaTE€MaTUKU KaK HAyKW CIEQyeT NMPU3HATh CBOWCTBEHHYIO €l CTpO-
rocTh 00OCHOBaHUM U ClIeI0BaHUE OIPEeIEHHBIM MTPpaBUIaM ITOCTPOCHUS JI0Ka3a-
TEJLCTB. 3HAKOMCTBO C AJIEMEHTaMH MaTEMaTHUUE€CKOM JIOTHKH CIIOCOOCTBYET pas-
BUTHIO JIOTHYECKOTO MBIIUIEHUSI O0YyYaIOIUXCs, TO3BOJIIET UM CTPOUTh CBOU pac-
CYXKJICHUSI Ha OCHOBE JIOTMYECKHMX MpPaBWi, (POPMHUPYET HABBIKM KPUTHUUYECKOTO
MBIIILICHUS.

B yueGHOM Kypce «AnrebOpa ¥ Hadajia MaTEMaTHUYECKOTO aHAIU3a» MPHUCYT-
CTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJIEIUPOBAHHUS, KOTOPhIC MPU3BAHBI CIIOCO0-
CTBOBAaTh (POPMHUPOBAHUIO HABBIKOB MOCTPOEHUSI MOJIEIEH pEaIbHBIX CHUTYaIlUH,
UCCIIEIOBAHUSI ATUX MOJICJIE ¢ MOMOIIBIO arnmnapaTa ajireopbl 1 MaTEMaTUUYECKOTO
aHaJin3a, UHTEPIIPETALIMU MOJYYECHHBIX pe3yJIbTaToB. Takue 3a/laHus BIUICTCHBI B
KOKJIBIA U3 pa3lielIoB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepHall ydeOHOro Kypca
HIMPOKO HUCTIOJIB3YETCS Il PEUICHMs NMpUKIaAHbIX 3a1ad. [Ipu pemieHun peab-
HBIX MPAKTUYECKUX 3a7a4 oOydaroluecsl pa3BUBalOT HAOIIOAATEIbHOCTh, YMEHHUE
HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIb30BAaTh aHAJIOTHIO, 0000-
aTh 1 KOHKPETU3UPOBATh IpodieMy. JlesaTeIbHOCTh M0 (POPMHUPOBAHUIO HABBIKOB
pelIeHusl MPUKIAJIHBIX 3a7a4 OPTaHU3YEeTCs B IIPOIIECCe U3YUYCHUS BCEX TEM y4eO-
HOTO Kypca «Anredpa U Hauajla MaTeMaTHYECKOro aHaIN3ay.

Ha usyuenue yueOHOro Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHaJIH-
3a» orBouTCs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kiacce
— 136 vacoB (4 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble nepuoandeckue npodu. [Ipumenenne apobdeii U MPOIEHTOB A pe-
LIEHUS NPUKJIAAHBIX 331449 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEAIBHOW JKU3HU.

JleiicTBuTENnbHBIE Uncia. PaloHanbHble U MppallMOHANbHbBIE YKcia. Apud-
METUYECKUE OIEpallUU C NEUCTBUTEIBHBIMUA YHCIaMU. Monyib JEHCTBUTEIBLHOTO
yuciia U ero cBoicTBa. [IpubnmxEHHbIC BRIYUCICHUS, IPABUIA OKPYTJICHHUS, MIPH-
KHMJIKA U OLICHKA pe3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ nenbiM nokasarenem. buaom Herotona. Mcnosb3oBanue moaxo-
nsme GopMbl 3anKCH JIEHCTBUTENBHBIX YUCEI JUIs PELICHUs IPaKTUYECKUX 3aj1a4
U IIPEJCTABIICHUS TaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ pallMOHAIBHBIM IOKA3aTENIEM U €€ CBOWCTBA, CTENEHD C JICUCTBH-
TEJIbHBIM [10Ka3aTEeJIEM.

Jlorapu¢m uncna. CpoiicTa jorapudma. /lecsTuunble U HaTypaibHbIE JOTa-
pUGMBIL.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaB-
HEHUs. PaBHOCWIIbHBIE YpaBHEHUS U ypaBHEHHUs-CleACTBUA. HepaBeHcTBO, pele-
HU€ HEPAaBEHCTBA.

OCHOBHBIE METO/bI PEUICHUSI LEIbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOTOWIECHBI OT OJIHOM NMEPEMEHHOM. JleleHne MHOro4JIeHa Ha MHO-
rowieH ¢ octatkoM. Teopema besy. MHorowieHsl ¢ 1neabiMu KO3PHHUITMEHTAMU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUMN, COJIEPKAIINX CTENIEHU U KOPHH.

WppauroHaneHbele ypaBHEHHs. OCHOBHBIE METOJbI PELICHUS HWPPALMOHAIb-
HBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue ypaBHeHUsi. OCHOBHBIE METO/IbI pelIeHUs Jorapudmuye-
CKHMX YPaBHECHUH.

OcHoBHBIE TpuroHomerpuueckue ¢opmysisl. [IpeoOpazoBaHue TPUTOHOMET-
PHUYECKHUX BBIPAXKEHUN. PellieHne TpuroHoMeTpUIeCKUX YpaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenennuTesb MaTpUIpl 2X2, €ero reoOMeTpUYECKUN CMBICT U CBOM-
CTBAa, BBIUYMCIICHUE €T0 3HAYCHHS, IPUMEHEHHUE OINPENCIUTENS AJIsI PELICHUS CH-
CTEMBI JIMHEWHBIX YpaBHEHUI. Perenne npukiagHpixX 3a1a4 ¢ TOMOIIBIO CUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUH U HEpaBeHCTB. [I[puMeHeHne ypaBHEHUN U HEPABEHCTB K PEILICHUIO Ma-
TEMaTUYECKHX 3aJ1a4 U 3a7a4 U3 Pa3IMuHbIX 00JIacTell HAYKU U PeAIbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHKIMs, cnocoObl 3a1anus GyHkuu. BzaumMHao obpatnueie GyHkimu. Kom-
no3unus pyHkuui. 'paduk yHKMKM. IaeMeHTapHbIe MpeoOdpa3oBaHus rpaduKoB
(GYHKUIHM.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysnkun. IIpomMexXyTku MOHOTOHHOCTH (PYHKUMH. MakCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kKBaJpaTuyHas U IpOOHO-TUHEWHAs PYyHKIIUHU. DIEMEHTapHOE UC-
CJIEIOBaHUE U TOCTPOEHUE UX IPAPUKOB.

CrenenHas (pyHKIHS C HaTypaJbHBIM U II€JIbIM NoKa3ateneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0i cTeneHu Kak (QyHKIMU 00paTHOM cTerie-
HU C HaTYpaJbHbIM [TOKA3aTEIIEM.

[Toka3zaTenbHas u norapupmuueckas GyHKIUHU, UX cBOCTBa U rpaduku. Hc-
N0JIb30BaHue TpaduKoB GYHKUUNA ISl pelICHUs] ypaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIIPENEIIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peajJbHBIX Ipolieccax W siBIeHusx. I'pa-
(UKH peaJbHbIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocienoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MOCIEq0BaTEIbHOCTEN. MeToa Ma-
TEMaTHYECKOM MHAYKUMU. MOHOTOHHBIE M OTPaHUYEHHBIE NOCIEA0BATEIBHOCTH.
Hctopusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpOLEeHTOB. Vcnonb30BaHKne MPOrpecCun AJisl pelIeHUs! peaibHbIX 3a7a4 MPUKIIaI-
HOTO XapakTepa.



HenpepoiBHble QyHKIIMU U X cBoicTBa. TOUKHM pa3pbiBa. ACUMITOTHI Tpa-
buxoB Qynkuuii. CBoicTBa (QyHKIIMI HENPEPHIBHBIX HA OTpe3Ke. MeTo1 UHTEepBa-
JIOB JJI penieHus: HepaBeHCTB. [I[puMeHnenre cBOMCTB HEMPEPHIBHBIX (DYHKIMM 115
peleHus 3aaad.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, reOMeTPUIECKUn U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHOU K IpauKy GyHKIIUU.

[IpousBoaHbie neMeHTapHbIX (yHKIMHA. [Ipons3BoaHAs CyMMBI, IIpou3Beie-
HUSI, YACTHOTO Y KOMIO3UINH (PYHKIIHA.

MHokecTBa M JIOTHKA

MHOkecTBO, ONEpALMK HAJl MHOKXECTBAMHU U UX CBOMCTBA. J(narpammel Dii-
nepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOT'O aIllapara JJisi ONUCaHUS
peabHBIX MPOIECCOB U SBJICHUM, IPU PEIICHUH 3a7a4 U3 JPYTUX y4eOHBIX Mpe-
METOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTAa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

11 KVIACC

Yuciia 1 BBIYUCICHUSA

Harypanbubie u nenbie yucia. [I[pumeHeHne NMPU3HAKOB JIETMMOCTU 1IEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa asis peneHus
3a7a4 B LIEJIBIX YUCTIaX.

Kowmrmnekcupie uncna. Anredpanyeckas ¥ TpUrOHOMETpuueckas (popMbl 3a-
MACU KOMIUIEKCHOTO 4ucia. ApudmeTnyeckue ornepanu ¢ KOMIUIEKCHBIMU YHC-
namu. M3o0pakeHre KOMIUJIEKCHBIX YUCEI Ha KOOPJIUHATHOU TIockocTu. dopmy-
na Myaspa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOro yucia. IIpumeHneHune kom-
TJIEKCHBIX YUCEN JIJIS pelieHus (PU3NYECKUX U TEOMETPHUECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema U COBOKYMTHOCTh YPABHEHUM M HEPABEHCTB. PaBHOCMIIbLHBIE CUCTE-
MBI U CUCTEMBbI-CIIEJICTBUSI. PABHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHUN C MOMOIIBIO TPUTOHOMET-
PUYECKON OKPYXKHOCTHU. PellieHre TpUroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS IMOKA3aTeIbHBIX M JOorapu@MUYecKux Hepa-
BEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHUS CUCTEM U COBOKYIMHOCTEH palMOHAJIbHBIX, UP-
paIMOHAIBHBIX, TOKA3ATEIBHBIX U JIOTAPU(PMUIECKUX YPaBHECHUH.

YpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C apaMeTpaMHu.



[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHUIO MaTeMarThye-
CKUX 3aJa4 M 3aJa4 U3 pa3IMyHbIX oOJacTell HayKH M PEabHOM >KM3HHU, UHTEp-
IIpETALMs MOJyYECHHBIX PE3yIbTaTOB.

DOyHKIUHN U TPAPUKH

I'paduk xommosunuu pynkuuid. ['eomerpruyeckue oOpa3bl ypaBHEHHUI U He-
PABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHMS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKIMI A UCCIETOBAHUS MPOILECCOB U 3aBH-
CUMOCTEH, KOTOPbIE BOZHUKAIOT IIPU PEIICHNUH 3a/1a4y U3 IPYruX y4eOHBIX IpeaMe-
TOB Y PEAJIBHOM KU3HU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumMeHeHne MpOU3BOAHON K UCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxx/ieHue HanOoJbIIero 1 HaMMEHBIIET0 3HAYEHUN HETpEepbIB-
HOM (PYHKIIUU HA OTPE3KE.

[IpuMeHeHne NMPOU3BOAHON Ul HAXOXKICHUS HAWIYYIIETO PELICHUs B IPHU-
KJIAJIHBIX 3a/1a4ax, JUIS ONPENEIEHUs CKOPOCTH U YCKOPEHHUSI ITPOLIECCa, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpasHas, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. IlepBooOpa3Hbie 3i1e-
MeHTapHbIX (yHKIUH. [IpaBuia Hax0XKAEHHS IEPBOOOPA3HBIX.

HNHuterpan. I'eoMmeTpuueckuil CMbICI MHTErpana. Beruucienne onpenenéHHo-
ro uxarerpana no gopmyse Hetotona-Jleionuna.

[IpumMeHeHne UHTErpasia A1 HaX0XKACHUS TIIoIAAeH MIockuX (Guryp u o0b-
€MOB F€OMETPUUYECKUX TEIL.

[Tpumeps! pemennit tuddepeHanbHbpIX ypaBHeHHH. MaTtemMaTuueckoe Mo-
JEIUPOBAHUE PEANBHBIX MPOLECCOB C TOMOLIBIO0 TU(DPEepeHIIMATIBHBIX YPaBHEHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUYEBHOI'O KYPCA «AJI-
I'EGPA U HAYAJIA MATEMATUUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIN
YPOBEHb) HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUUCKOr0 OOIIEeCTBa, MpEJCTaBICHUE O MaTreMaTuye-
CKUX OCHOBax (YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp
TPaXIAHCKOTO O0IIecTBa (BHIOOPHI, OMPOCHI U IPYroe), YMEHHE B3aUMOJICHCTBO-
BaTh C COIMAIILHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKITMSIMH W Ha3Hade-
HUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPONUIOMY M HACTOSIIEMY POCCHUUCKOW MAaTEMATHUKH, EHHOCTHOE OTHOUIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
HCIIOJIb30BAHUE ITUX JIOCTMXKCHHM B JAPYTMX HayKaX, TEXHOJOTHSX, chepax dKo-
HOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEJCHUS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U JESATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHO-
ro BKJIaJIa B IOCTPOCHUE YCTOMUMBOTO Oy IyIIETo;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs ICTETUKY MAaT€MaTHUYECKHUX 3a-
KOHOMEPHOCTEH, 00BEKTOB, 33714, PEeUICHUHN, PacCy AeHUH, BOCIPUUMUYHUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHITh MaTeMaTUYECKUE 3HAHUSI B UHTEPE-
cax 3710pOBOro u 0€30macHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOE-
MY 3JI0pOBBIO (3I0pOBOE NMHUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U OTIbIXA,
perymnspHas pusnyeckas akKTUBHOCTbH), (PU3NUECKOE COBEPIICHCTBOBAHUE TPU 3a-
HATHUSX CIIOPTUBHO-03/I0POBUTEIBHOM JIEITEIBLHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HaHUE IIEHHOCTU TPYI0TI00US, UHTEPEC K pa3iny-
HBIM c(hepam TpodeccHOHaTBEHOMN NeATeTbHOCTH, CBI3aHHBIM C MATEMATUKON U €€
MPWIOKEHUSIMA, YMEHUE COBEPIIaTh OCO3HAHHBIA BHIOOp Oymylei mpodeccuu u
pear30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE TIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4eCKOMY 0Opa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEU KHU3-



HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUM MPAKTUYECKHUX 3a7a4 MaTeMa-
TUYECKOM HAIpaBJIEHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHPOBAHHOCTh KOJIOTHUECKOW KYJIbTYphI, TOHUMAHUE BIUSHUS COIH-
aTbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHONU M COIMAIIBHOU Cpe-
JIbI, OCO3HAaHME II00aJILHOTO XapaKTepa IKOJIOTHYECKUX MPo0sieM, OpHEeHTAIS Ha
MIPUMEHEHUE MAaTeMaTUUYECKUX 3HAHWM I PEIICHHS 3a7a4 B 00JIaCTH OKPYKaro-
el cpespl, TUIAaHUPOBAHUE MOCTYNKOB M OLIEHKA MX BO3MOXHBIX TOCJIEICTBUN
JUISL OKPYIKAIOIIEN CPEbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKU U OOIIECTBEHHOM MPAKTUKH, MOHUMAaHHE MaTeMaTH4e-
CKOW HayKH Kak c(epbl 4eJIOBEUECKOMN JESITEIbHOCTH, ITANOB €€ pa3BUTHUS U 3Ha-
YUMOCTH JIJIS PA3BUTHS [IUBUJIM3AIUH, OBJIAJICHHUE SI3BIKOM MaTEMaTUKU U MaTeMa-
TUYECKOW KYJIbTYpOH KaK CPEIACTBOM ITO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO JIETEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

ba3oBble 1oruyecKkue 1ecTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKHM MATEMAaTUYECKHUX
OOBEKTOB, MOHATUH, OTHOIIEHUN MEXAYy MOHATUSIMH, (POPMYIUPOBATH ONpererie-
HUS MOHATHUH, YCTaHABIIMBATH CYIIECTBEHHBIN NMpU3HAK KJAacCU(pHUKALMU, OCHOBA-
HUS U151 0000ILIEHUsI U CPaBHEHUS, KpUTEPUU MPOBOAMMOr0 aHaJINn3a;

BOCIIPUHUMATh, (POPMYJIHMpPOBaTh U MPEoOpa3oBbIBATH CYXIACHUS: YTBEpIU-
TEeJbHBIE U OTPULIATENbHbIE, €IMHUYHbIC, YACTHBIE U 00IlIKE, YCIOBHBIE;

BBISABJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONEHUSAX U YTBEPXKACHUAX, NpeiaraTb KpUTEpUU IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHIAYK-
TUBHBIX YMO3AKIIFOUEHHUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMPATh CHOCO0 peleHrs y4eOHOU 3aiaun (CpaBHUBATh HECKOJIBKO BapH-
aHTOB pEIIEHUs, BHIOMpaTh Haubosiee MOAXOIAMIMA C YY4ETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOIPOCH], PUKCUPYIOIIUE MPOTUBOPEUHUE, MPOOIEMY, YCTaHABIU-
BaTh MCKOMOE M JaHHOE, (JOPMUPOBATh TMIIOTE3Yy, APIYMEHTHUPOBATh CBOIO TO3H-
1110, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEIFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO HAOJIOICHUS, UCCIIE0BaHUs, OLICHUBATH JIOCTOBEPHOCTh MOJTYUYEH-
HBIX PE3YJIbTaTOB, BEIBOJOB M 000OICHUIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IpoOIlecca, a TAKKE BbIABUTATh MPE/I-
MOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHMBATh HAJAEKHOCTh MH(MOPMAIIUU IO CAMOCTOSITENIBHO CHOPMYITUPOBaH-
HBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

OOmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMHU OOIIEeHHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHHS B YCT-
HBIX U MMMCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS 1O XOJy PEIICHUs 3a/layu, KOM-
MEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAE€MOM TEMBI,
poOJIeMBI, PEIIaeMON 3a/1aui, BBHICKA3bIBaTh MJICH, HAIlCJCHHBIC HA TMOWCK pele-
HUS, COTIOCTABIIATh CBOM CYXICHHUS C CYKIECHUSIMH JPYTUX YYACTHUKOB JINAJIOTa,
OoOHapy>KMBaTh pa3IU4Ke U CXOJICTBO MO3UIMH, B KOPPEKTHOU dopme hopmyiu-
pOBaTh pa3HOTJIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CAMOCTOSITEILHO BRIOMpaTh (hOpMAT BBICTYIUICHHS C YUETOM 3a7ad mpe-
3CHTAIMKM U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BJIAJICTh HABBIKAMU IMO3HABATEIHHOU PEQIICKCHU KaK OCO3HAHUS COBepIIae-
MBIX JIEHCTBUM U MBICIIUTEIILHBIX MPOIIECCOB, UX PE3YJITATOB, BIAJETh CIOCOOAMU
CaMOMPOBEPKU, CAMOKOHTPOJIS MPOIECCa U PE3YJIbTaTa PEIICHUsS MaTeMaTHYECKOM
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JICATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThI MpU PEHICHUH YYEOHBIX 3aja4, IPUHUMATH 11€]bh COBMECTHOM JEATEIbHO-
CTH, TUTAHUPOBATh OPTaHU3AIINI0 COBMECTHOW PabOThI, paclpeesITh BUIBI padoT,
JIOTOBapUBaThCsI, 00CYKAaTh MPOIECC U pe3ysbTaT paboThl, 00001IaTh MHEHUS HE-
CKOJIBKHUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE ITYPMBD» W HHBIC), BBITIOJHATH CBOIO YacTh PabOThI U KOOPAUMHHUPO-
BaTh CBOM JICUCTBHS C JPYTUMHU WICHAMH KOMaHJbI, OIEHUBATh KAYECTBO CBOETO
BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPHUIM, CPOPMYITMPOBAHHBIM yUaCTHUKAMH B3a-
MMOJIECTBHUSL.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOydenus B 10 kjacce oOydaromMiics MOTYYUT CIEIYIONTUE TPE/I-
METHBIC PE3YJIbTaThl MO OTJAEIBHBIM TeMaM paboyeil mporpaMMbl yueOHOTro Kypca
«Anredpa 1 HayaJla MAaTEMAaTUYECKOTO aHATTU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOTHO OTIEPUPOBATH MOHATHUSIMHU: PAIIMOHAIEHOE YKCII0, OECKOHEUHAs Tie-
puoaudeckas 1poob, MPOIEHTHI, UPPAIMOHATHLHOE YHUCIIO, MHOXKECTBA PAIIMOHAb-
HBIX U JEUCTBUTEJIBHBIX YUCET, MOAYJIb JEHCTBUTEIIHLHOTO YHCIIA;

MIPUMEHSITH IPOOU Y MPOLECHTHI IS PEIICHUS MPUKIIATHBIX 3a/1ad U3 pa3iny-
HBIX OTpaciey 3HaHUN U PEATIbHOW JKU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBIYMCIICHUS, TIPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOJTHO ONEPHUPOBATH MOHSATUEM: CTENEHB C LIEJIBIM MOKa3aTeIeM, UCTOIb-
30BaTh MOAXOASANIYIO GOpMY 3alucCh JEHCTBUTEIBHBIX YHCEI IS PEeUIeHUs TpaK-
TAYECKUX 3aJ]1a4 U MPEACTABIICHUS TaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: Jorapudm vucia, AECATUYHbIC U HATY-
paJibHbIE JTOTapU(PMBI;

CBOOOJIHO OMNEPUPOBATh MOHSITUSMH: CHUHYC, KOCHHYC, TAHI€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSMH: APKCUHYC, APKKOCHUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHus U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATHh MOHATHUAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTRBO,
PaBHOCHWIIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIC HEPABEHCTBRA,

OPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS PAlMOHAIBHBIX M JAPOOHO-
palMOHAJIBHBIX YPaBHEHHI, TPUMEHSITh METOJl MHTEPBAJIOB JIsI PELICHUS HEpa-
BEHCTB;

CBOOOJIHO OINEPUPOBATH MOHSITUSMU: MHOTOWIEH OT OJHOM MEpPEMEHHOM,
MHOTOWIEH C HENbIMA KOd(DPUIIMEHTaMU, KOPHU MHOTOWICHA, IPUMEHSTh Jelie-
HHE MHOT'OYJIEHa HA MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera nis
pEIIeHUs 3a1aY;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU: CUCTEMA JTUHEUHBIX YPAaBHEHUHN, MaTpH-
11, ONPEAECIUTENb MATPULIBL 2 X 2 U €r0 T€OMETPUUECKUAN CMBICII, UCIIOIb30BATh
CBOMCTBA OMpENeNuTeNs 2 X 2 JJisi BBIYUCICHUSI €r0 3HAYEHHUs], IPUMEHATh OIpe-
JETTUTENN JJIsl PEIICHUS] CUCTEMbI IMHEUHBIX YPABHEHUM, MOJIETMPOBATh pPEaIbHbIC
CUTyallMu C MOMOUIIBIO CUCTEMBbI JINHEWHBIX YPABHEHUM, UCCIIENOBATh MOCTPOCH-
HBIC MOJEJIN C TOMOIIBIO0 MaTPUIL U ONPEICIIUTENEH, HHTEPIPETUPOBATH MOJTYUYECH-
HBIU PE3yJIbTAT;

WCITIOJIb30BaTh CBOWMCTBA JCHCTBUI ¢ KOPHAMHU JUIsl TPeoOpa30BaHus BhIpaXKe-
HUM;

BBITIOJTHSTH MPE0OPa30BAHUS YUCIOBBIX BBIPAKEHUM, COJIEPKAIUX CTENEHU C
palMOHATIBHBIM MOKA3aTEeJIEM;

WCITIOJIb30BaTh CBOMCTBA JIOTapu(MOB Jyisi mpeoOpazoBaHus JorapupMuye-
CKHUX BBIPAXKECHHUI;

CBOOOJIHO OMNEPHUPOBATH MOHITHUSMU: HUppaAlMOHAJBHBIC, MOKa3aTeIbHbIE U
JorapugMUUYecKre ypaBHEHUSI, HAXOUTh UX PEIICHUS C TTOMOIIbIO PABHOCHIBHBIX
MEePEX0I0B WIIH OCYILIECTBIISASI TPOBEPKY KOPHEN;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MpH-
MEHSTh HE0OXO0uMbIe (POPMYJIBI ISl PEHICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPH-
YECKUX YPAaBHEHUMU;

MOJICJIUPOBATh peaibHbIe CUTYAllUU Ha SI3bIKE ajIreOphl, COCTABISATh BhIpaXe-
HUS, YpaBHEHUS, HEPABEHCTBA MO YCIOBHUIO 3aJja4yM, MCCIEIOBATh MOCTPOCHHbIE
MOJIEJIH C UCIIOJIb30BaHUEM ammapara aireOphl.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (PYHKIIUM, KOMITO3UIUs GYHKIUHN, rpaduk QYHKIIUU, BBITOJI-
HSTb AJIEeMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

CcBOOOJHO OIEPHPOBATh MOHATUAMU: OOJACTH OIpPENETCHHS U MHOXXECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CcBOOO/IHO ONEpUPOBATH MOHATUSMU: YETHBIE U HEUETHbIE (PYHKLIMHU, MTEPHO-
nu4yeckue (PyHKIIMHM, MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl U MHU-
HUMYMBbI (YHKIIUU, HAUOOJbIIIEE U HAMMEHbIIEe 3HAYCHHE (PYHKIIMU Ha TpOMe-
KYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
1EeJIbIM MOKa3aTeneM, rpaduk CTeTEeHHONW (QYHKIIMHM C HATYPAJIbHBIM U IEJIbIM T10-
KazaresneM, rpaduk KOpHs N-0il CTeneHH Kak QyHKIMK OOpaTHOM CTENEHH C HaTy-
paJIbHBIM TTOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIIMMA, UX CBOMCTBA U TrpaduKH, HCIOIB30BaTh WX TpadUKH IJIs PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpauKu (YHKIUM JUIsl MCCIENOBaHUs MPOLIECCOB U 3aBHCHU-
MOCTel NpU peleHnH 3a7ad U3 APYruX y4eOHBIX NPEIMETOB U PEaIbHOW XKU3HH,
BBIpaXaTh POpPMyJIaMH 3aBUCUMOCTH MKy BEIMIMHAMU,

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nmporpeccusi, 0eCKOHEYHO yOBIBArOIasi TeOMETpUUECKasi MPOTPecCus, TMHEHHBIN 1
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU /ISl PEIICHUs] PeabHBIX 3a]a4 MPUKIAJTHOTO Xa-
pakTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBLHOCTEN, MOHOTOHHBIE U OFPAHUYEHHBIE MOCIEA0BATEIbHOCTH, MO-
HUMAaTh OCHOBBI 3apOKJICHUS MAaTEMAaTUYECKOTO aHallM3a KaK aHajan3a 0ECKOHEUHO
MalbIX;

CBOOOJTHO ONIEPUPOBATH MOHSATUSMU: HETIPEPHIBHBIC (YHKIIUHA, TOUYKH Pa3phl-
Ba rpaduka GyHKIMH, aCHMIOTOTHI Tpaduka GyHKIIUH;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: (GYHKIMSA, HENpEpbIBHAs Ha OTpPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

cBOOOHO OMEpPUPOBATh MOHATUSMU: TEPBasi U BTOpasi MPOU3BOJHBIE (YHK-
UM, KacaTteabHas K TpaduKy QyHKIINH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, IPOU3BEIEHHUS, YACTHOIO U KOMIIO3ULIUU
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCITI0JIb30BaTh F'€OMETPUUECKUI U (PU3UUECKUI CMBICI MPOU3BOJHOM IS pe-
HIEHUA 3a7a4.

MHokecTBa H JIOTHKA:

cBOOO/IHO ONEpUPOBATH MOHATHUSMHU: MHOXKECTBO, OIEpallMd HajJ MHOXKe-
CTBAMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar JUisl ONMCAaHUs PEabHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CcBOOO/IHO OIEpUPOBaTh IMOHATUSMU: OIpENEICHUE, TEopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIC
YPAaBHEHMS U HEPABEHCTBA.

K xoniy o0yuenust B 11 kiacce o0ydaronuics MoayduT Cleayrolue npe-
METHBIE Pe3YJIbTaThl MO OTACIbHBIM TEMaM paboyeil mporpaMMbl y4eOHOro Kypca
«Anrebpa 1 HaYalla MAaTEeMaTUYECKOTO aHATTU3a:

Yucia ¥ BbIYHCICHHSA:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: HATYpaJTbHOE U II€JI0€ YMCIIO, MHOXeE-
CTBA HATYPAJbHBIX M LENBIX YUCEN, MCIOJb30BATh NMPU3HAKU JECIUMOCTH ILENBIX
yucen, HOJl u HOK HatypanbHBIX unceln IJs peuieHus 3ajay, IpUMEHSTh ajro-
put™ EBKmna;

CBOOOJTHO OMEPUPOBATH MOHSATHUEM OCTAaTKa MO MOMYJIO, 3alUCHIBATh HATY-
PaJbHBIE YKCIIA B PA3JIUYHBIX TO3UIIMOHHBIX CHCTEMAX CUUCIICHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jgorapu(pMHUECKHE HEPABEHCTBA, HAXOJUTh UX PELIECHUS! C TOMOIIbIO PaBHOCHIIb-
HBIX [IEPEXOOB;

OCYILECTBISATH OTOOpP KOPHEW MPHU PEUICHHUH TPUTOHOMETPUUECKOTO ypaBHE-
HUSL;

CBOOO/IHO OIEpPUPOBATh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MpU-
MEHATh HE0OXOuMbIe (POPMYJIBI ISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPU-
YECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemaTth pauuMoHalbHbIE, UppPAlMOHAIBHBIE, MMOKAa3aTeIbHbIE, Jorapupmuyie-
CKHE M TPUTOHOMETPUUYECKUE YPABHEHHSI U HEPABEHCTBA, COAEPKAIIUE MOAYJIU U
apameTpsl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh PEAIbHbIE CUTYallUH Ha SI3bIKE alIreOphl, COCTABISATh BhIpaXe-
HUsl, YPABHEHHUsI, HEPABEHCTBA U MUX CHCTEMBI 110 YCIIOBHIO 3aJa4d, UCCIEHOBATH
IOCTPOEHHBIE MOJENIM C UCIOJB30BaHUEM ammaparta anareopbl, HHTEPIPETUPOBATH
NOJIyYCHHBIA PE3yNbTaT.

DOyHkuuu U rpapuku:

CTPOUTH TpaUKH KOMIMO3WUMU (PYHKIUH C MOMOIIBIO 3JEMEHTApHOrO MC-
CJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKIIUMA;

CTPOUTh T€OMeTpudeckue oOpa3bl YpaBHEHUN M HEPaBEHCTB HA KOOPAMHAT-
HOU MJIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUAMU: TPaPUKH TPUTOHOMETPUUECKUX (PYHK-
LI,

OPUMEHATHh (PYHKIMH JJI1 MOJAETUPOBAHUS U UCCIEN0BAaHUS PEANIbHBIX MPO-
L[ECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

MCITIOJIb30BaTh MPOU3BOHYIO JIJISl HCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh NMPOU3BOAHYIO JUUISl HAXOKICHHS HAWITyYIIEro PEUICHUs B TIPU-
KJIAJIHBIX, B TOM YHCJI€ COUMAIBHO-3KOHOMHYECKHX, 3a7adax, IJIs ONpECICHUs
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3a4aHHOro GopMyioi uin rpadukoM;



CBOOOIHO OTEpHPOBATh MOHATHAMH: MEPBOOOpa3Hasi, ONpPEICIEHHbBIN HHTe-
rpaji, HaXOAWTh MEPBOOOPA3HBIE PJIEMEHTAPHBIX (PYHKIIUN M BBIYUCIATH MHTETPAI
o ¢popmyne Herorona-JleiOnua;

HAXOJIUTh TJIOMAIH TUIOCKUX (PUTYP U OOBEMBI TEJT C TIOMOIILI0 HHTETPAJIA;

UMETh MPEACTABICHUE O MAaTEMaTHYECKOM MOJICTUPOBAHUH Ha TIPUMEPE CO-
cTaByieHUs AU GepeHIINaTbHBIX YPaBHEHHUH;

pelaTh MPUKIAJHBIE 33a4d, B TOM YHCJIE COIUATBHO-IPKOHOMUYECKOTO M
bu3NYECKOro XapakTepa, CpeICTBAMU MaTEMaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jeioB U TeM K I (uudposbie)
n/n NpOrpaMMsl Bcero Oﬁﬂ TPOJIbHbIE pﬁaKanecKne o0pa3oBaTeJbHbIE
padoThI padoThI pecypei
MHOX€eCTBO NEUCTBUTEIBHBIX YHces. MHO-
1 rowieHsl. PalimoHanbHbIe ypaBHEHHS H Hepa- 15 1 https://resh.edu.ru/subject/51/
BeHCTBa. CHCTEMBbl TMHEWHBIX YpaBHEHUH
2 Pymicuan u rpaduicu. Crenennas GysKiuus © 12 1 https://resh.edu.ru/subject/51/
LIeJIBIM TOKa3aTeNeM
3 ApH(METHICCKHIE KOPEHE, N-0ii CTeNeHH. 15 1 https://resh.edu.ru/subject/51/
HppaunoHanbHble YpaBHEHHS
4 Hoxasaremnast dysria. [oxasatenpipie 15 1 https://resh.edu.ru/subject/51/
YpaBHEHHUS
5 Jlorapuumecias GynKims. 22 1 https://resh.edu.ru/subject/51/
Jlorapudmudeckre ypaBHEHHS
6 TpUrOHOMETPHUECKHE BLIPAXKCHHS H 22 1 https://resh.edu.ru/subject/51/
YpaBHEHUSA
7 [Tocie1oBaTeIbHOCTH U IPOTPECCUH 10 1 https://resh.edu.ru/subject/51/
8 HemnpepbiBHbie pyHKuun. [Ipon3BoaHast 20 1 https://resh.edu.ru/subject/51/
9 HOBTOP CHHE, 0000IIEHKE, CHCTEMATH3AIA 5 2 https://resh.edu.ru/subject/51/
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue QyHKIHH ¢ TOMOIIBIO TIPOU3- 99 1
BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 WppanuoHanbsHbie, MOKa3aTeIbHBIC U JIOTa- 24 1
pUpMHUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX ypaB- 12 1
HEHUI
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YUYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30BATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa 1 Havasia MaTemMaThueckoro anaiausa, 10 kimacc/ Mepsmsak A.T'., Homu-
poBckuii I.A., ITononckuii B.b., SAxkup M.C.; nox peaakiueii [lononbckoro
B.E., O01iecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO M31aTenbeKuii LIEHTP
«BEHTAHA-TI'PA®»; AxumonepHoe o61miecTBo «M3narenbctBo «IIpocsere-
HHEY

» MatemaTuka. AnreOpa 1 Hadajla MaTeMaTUYECKOTo aHanu3a, 11 kmacc/
Mepsnsk A.T'., Homuposckuii [[.A., Ilononckuii B.b., Axup M.C.; nox penax-
nmeit [Togonsckoro B.E., O6mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO I3-
narenbckuit neHTp «BEHTAHA-I'PA®y»; AxunonepHoe o61iecTBo «3narens-
ctBO «IIpocBemenue

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/51/



