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IMNOACHHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B IMPOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromiuecs OBIJIaJI€BaioOT
YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIuUpyeT CBOU
JNOCTUKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblil Kypc anreOpbsl M Hadyajl MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OWOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM XM3HH. B TO ke Bpemsi oBnageHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATH
YTBEPKJICHUS C TOMOIIBIO MHIYKUUU U PACCykAaTh NEAYKTUBHO, UCIOIb30BAThH
00001IeHHEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» 0O0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBIIAFOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VYyeOHblii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHBbI MmaTepuajn, CrnocoOCTBYONIUN
(GopMUPOBAHNIO HAYYHOTO MHMPOBO33PEHHsS, TaK W dYepe3 cheuuduky ydeOHOMH
JESTeIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON KOHUEHTPAalUd BHUMAHMUS,
CaMOCTOSTENbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 34 MOJyUYE€HHBIN PE3yIbTaT.

B ocHoBe Metoauku oOydeHus anredpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JIXKUT EATEIbHOCTHBIA MPUHIUI O0yUEHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTEMaTHUECKOTO aHAIH3a)
BBIJICJICHBl  CIEAYIOIIME COACPKATEIbHO-METOANYECKUE JIMHUKA: «Yucna u
BbIUMCIICHUS», «DyHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEMaTUYEeCKOro aHanu3a», «MHoxecTBa M JIoTHKa». Bce OCHOBHbIE
COZIepKATEIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHH JBYX JIET



o0y4eHHs Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHusi, ECTECTBEHHO JIOMOJHSAS IPYT
JpyTa ¥ MOCTENEHHO HACHIIIAsICh HOBBIMHU TEMaMH | pa3fieiaMu. JlaHHbIH yaeOHbIH
KypC SBJISIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEIWHSAET B cebe coiepkaHue
HECKOJIBKAX MaTeMaTHUYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKU aHaIW3, TEOPHsi MHOXKECTB, MaTeMaTHUeCKasl JIOTUKAa U JIpyTHUE.
I[To ™epe Toro kak oOydaromuecs OBJQJACBAIOT BcE Oojee MIUPOKUM
MaTEeMaTHYECKUM aIlliapaToM, y HHX IOCJIeI0BaTeIbHO (QopmMupyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJEIb pealbHOU
CUTYaIN¥, MPUMEHSTh 3HAHUS, MTOJYYECHHBIC MPU W3YYEHUN y4eOHOTO Kypca, s
pEIIeHUs] CaMOCTOSATEIBHO CHOPMYIUPOBAHHON MAaTEeMAaTHUECKOW 3a/layu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHO-MeTOUYECKass TUHUS «YuClia U BBIYUCICHHUS» 3aBepIIacT
(dbopMHUpOBaHUE HABBHIKOB MCTOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpennero oouiero
oOpazoBanusi 0co00e BHUMAaHHE yJensieTcss (OPMUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIONINX B CE0S WCIIOJIIb30BAHUE Pa3TUIHBIX
dbopM 3amucu YHWCIAa, YMEHWE JenaTh NPHUKUIKY, BBITIOIHATH MPUOIKEHHBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAaKOMbIe OOYy4YaloIMUMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
palioHaIbHBIX W JICHCTBUTEIBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX YHCel. B  KakIoM ©3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOWMCTBEHHBIE €My cheuuuyecKue 3aJayd M OMNEepaluu: JeJIeHHe Halemo,
OTIEpUPOBAHUE OCTAaTKAMU HA MHOXECTBE IIEJBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCell, apuMETUYECKHUE OIepaIlu, a TaKkxKe
W3BJICYCHUE KOPHS HATYPaJbHOW CTEIMIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mociieqoBaTenTbHOMY PACIIMPEHHIO KPyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUS Pa3IuYHBIX 3a7a4
dbopMupyeTCsl TIpeICTaBICHUe O SAMHCTBE MAaTEMAaTHUKH KaK HAyKH W €€ poJik B
MOCTPOCHUU MOJICNIC PEeaNbHOTO MHUpA, MIUPOKO HCIOIB3YIOTCS 0000IeHrne U
KOHKPETH3AIIHSI.

Jluaus «YpaBHCHUS W HEPABEHCTBA» pPEATM3YeTCS Ha MPOTSHKCHHH BCETO
oOy4eHHs Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHWs, MOCKOJIBKY B KaXIOM
paznene IlporpamMmbl TPEeayCMOTPEHO pENICHHE COOTBETCTBYIONMMX 3a7ad. B
pe3ynbrate 0Oydalomuecss OBJIAJCBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHAIBHBIX, HPPAIMOHAIBHBIX, IIOKA3aTEJbHBIX, JIOTAPUPMUUCCKUX H
TPUTOHOMETPUUYECKNX YpPAaBHCHHMM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
comepkammx mapaMeTphl. [loydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
UCCJIeIOBAaHUM (DYHKIIMI C TTOMOIIBIO MPOU3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX
3a/la4 ¥ 3a7a4 Ha HaXOXKJICHUE HAaWOOJBIINX U HANMEHBITUX 3HAUYCHUH (YHKIIHH.



JlanHasi cozepkaTelibHasi TMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATL ~ pacuy€Tsl 1o  (opMynaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKXKe BBIPAKEHUH,
COJIepKalINX CTENeHW u Jorapumbl. braromaps u3yueHUIO anreOpanmuecKoro
MaTepHaia IpPOUCXOIUT ajbHEHIIIee Pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUSI 00y4aromuxcs, GOpMHUPYIOTCSA HABBIKU JCAYKTHUBHBIX PaCCy>KICHUH,
paboThl C CHUMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJE PABEHCTB M HEPABEHCTB. AJredpa npeanaraet 3ppexkTuBHbIE
WHCTPYMEHTHI [UJISl PENICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3aj1ad,
HATJIATHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKA HAYKH.

ConepxxarenbHo-MeToauueckass JuHUA «DyHKIMH W TpaQuKA» TECHO
NeperieTaeTcs ¢ APYTUMH JIMHUSMHU y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUYEHHs MaTepruaiia. M3yueHne cTeneHHou,
MIOKA3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUICCKUX (YHKIIUMA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN NIl peuieHus 3a71ad U3 JAPYrux yueOHBIX
PEIMETOB U PEAbHON U3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKHUM aHAJIU30M,
TaK W C PEIICHHWEM YpaBHCHWW W HepaBeHCTB. [lpum 3TOM Oosblloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIAMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMA BEJIWMYMHAMH, HCCIEIOBATh MOJYyYCHHBbIC (YHKIUHU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiep>KaTeIbHON JIMHUM HalleJICH Ha Pa3BUTHE YMEHUU
¥ HaBBIKOB, ITO3BOJISIONINX BBIpaXKaTh 3aBUCHMOCTH MEXKIY BEIIMYMHAMU B
paznuyHoOil (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyudenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas nuHus «Hadanma maremMaTrueckoro aHaian3a» IMO3BOJSET
CYIIIECTBEHHO PACIIUPHUTH KPYTI KaK MAaTeMaTHYECKUX, TaK M MPHUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYYalomMMCs, TaK KaK y HUX TOSBISICTCS BO3MOXXHOCTH CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIHA, ONPEAeNiaTh WX HAWMOOJbIINE W HAWMEHBIINE
3HAYCHHUS, BBIYUCIATH IUIOMIAAX (QUTYp U OOBEMBI TeN, HAXOIUTh CKOPOCTU U
YCKOpeHHsI TipolieccoB. JlaHHas coaep)karenbHas JIMHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMaTHYECKUX MOJeNeld peadbHBIX CHTYaIlUH,
MO3BOJISIET HAXOUTh HAMITyUIIee PEIICHUE B TPUKIIAIHBIX, B TOM YHCIIE COIIMATbHO-
PKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaIH3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (hOPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMHA pACIO3HABaTh IPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HcKyccTBe. O0yuaroniiecs y3HarT O BBIIAIOITIXCS
pe3yibTaTax, MOJYYCHHBIX B XOJIE Pa3BUTHS MaTEMaTHKH KaKk HAyKH, U 00 HX
aBTOpAXx.



ConepxaTenbHO-MeToANYECKas TUHUSA «MHOXKECTBa U JIOTHUKAa» BKJIIOYAET B
ce0s1 DJIEMEHTBl TEOPUM MHOXKECTB U MATEMaTHYECKOM JIOTHMKU. TeopeTHko-
MHOECTBEHHBIEC MIPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOM MaTEMaTUKH
U TpeajaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHAIOIIMI BCE pa3leibl
MaTeMaTUKH MW €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHUYECKUE
JUCUUIUIMHBI W WX NPWIOKEHHS B eaumHoe uenoe. [loatomy BaxkHO [aTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 JIJIsi BHIPAXKEHUS CBOUX MBbICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MAaTE€MAaTUKU KaK HAayKu CJEAyeT TMpU3HATh
CBOWCTBEHHYIO €H CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWjiaM  [OCTPOEHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTeMaTUYECKOW JIOTMKH CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yyUaromuxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKH KPUTHIECKOTO MBIIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHaU3a»
IMPUCYTCTBYIOT OCHOBBI MATEMAaTUYECKOTO MOJEIMPOBAHUS, KOTOPBIE INPU3BAHBI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENeH peabHBIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJICJIEM C MOMOIIbIO arfmapara ainreopbl U
MaTeMaTU4YEeCKOr0 aHalan3a, HHTEPHpPETAMU MOJIYYECHHBIX PE3yJbTaToB. Takue
3a/1aHUsl BIUIETEHBI B KAXK/IBIM W3 pa3JeiI0B IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHUall
y4eOHOro Kypca IIHUPOKO HCIOJIB3YETCs ISl PelIeHUs] NMPUKIaAHbIX 3aaad. [Ipu
pelIeHUH  pealbHBIX  NPAKTHUUECKUX  3a7a4  OOydyarIlluecs  pa3BUBAIOT
HaOMI0IaTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPOOIIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHMIO HABBIKOB PEIICHMS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIECCEe U3YUCHUS BCEX TeM YueOHOTo Kypca « Anredpa v Hadasa
MaTeMaTHYECKOr0 aHAIN3ay.

B3aumocBsa3b padoueil nporpaMMbl Y4eOHOT0 npeaMeTa «Ajiredpa u
HA4Yajia MATEeMATHYECKOr0 aHAJIN3a. YIJy0JeHHbId YPOBEHb)» ¢ padoueil
NMPOrpaMMoii BOCIMTAHHUSI.

[Iporpamma y4eOHOrO mnpenMera «Anredpa W Hadajla MaTEMaTHYECKOIO
aHanu3a. YIIyOJeHHBId YpPOBEHb» pa3paboTaHa C Yy4eTOM pEeKOMEHJalul
denepanbHOlt paboyelt mporpaMMbl BOCIUTAHUSI O0YYAIOIIUXCS MPU MOJTYYECHUU
cpeaHero oOmero oOpa3oBaHMSA. OJTO TO3BOJSIET Ha TPAKTUKE COCAUHUTH
00y4JaroIy0 U BOCIUTATEIBHYIO JACATEIBHOCTD I€/1arora, OpUCHTUPOBAThH €€ He
TOJIbKO HA MHTEUIEKTyalbHOE, HO W Ha HPABCTBEHHOE, COLIMAIIBHOE Pa3BUTHUE
00yyaroIerocs.

DTO pean3yercs 4Yepes:



. PUBJICUCHUE BHUMAaHUS OOyYaronMXxcsi K IIEHHOCTHOMY AacCIeKTy
M3y4aeMbIX HA ypOKax SIBIICHUMN, OpraHU3aIluI0 UX pabOThI C MOJy4yaeMoOi Ha YPOKe
COIMAJIbHO 3HAa4YuMOW uH(OpManueld — WHULNUUPOBAHUE €€ OOCYKICHUS,
BBICKa3bIBaHUSI 00YUYAIOIMIMMHUCS CBOETO MHEHUS 110 €€ TIOBOJY, BEIPAOOTKH CBOETO
K HC OTHOIIICHMS;

. JEMOHCTPAIMIO  OOyYaromuMcss  TMPUMEPOB  OTBETCTBEHHOTO,
TPKIAHCKOTO TOBEICHUS, TPOSBICHUS YEJIOBEKOIIOOMS W J0OpPOCEPICUHOCTH,
gyepe3 TOoa00p COOTBETCTBYIOIIMX TEKCTOB JJIsi YTCHHS, 3a7ad I PEIICHUS,
POOIEMHBIX CUTYAIMK 711 00CYKICHHS B KJIacce;

. NPUMEHEHUE Ha ypOKaX MHTEPAKTHUBHBIX (GopM paboOTBl ¢
00yYaroMMUCS: MHTEIUICKTyaIbHBIX UIp, CTUMYJHMPYIOUIUX TO3HABATEIbHYIO
MOTHBAIMIO 00yYarOUIUXCsl; TUIAKTUYECKOro TeaTpa, TJe MOJyYeHHbIE Ha YpOKe
3HaHUS OOBITPHIBAIOTCS B TEATPAJIbHBIX MOCTAHOBKAX; IUCKYCCHM, KOTOPBIEC JAIOT
0o0y4JaronumMcsi BO3MOXKHOCTh TPUOOPECTH ONBIT BEACHHUS KOHCTPYKTHBHOTO
JManora; TpynmnoBoi paboThl WM pabOThl B Mapax, KOTOPbIE y4aT 00ydaroImmuxcs
KOMaHJTHOUM paboTe U B3aUMOJICUCTBUIO C APYTUMHU O0yJarOIIUMHUCS;

. WHUIMAPOBAHUE W TOAJCPKKY WCCICIOBATEIHCKON NEITEIbHOCTH
oOydJaromuxcsi B paMKax peajqu3alud HWMH WHAUBUIAYATBHBIX M TPYHIOBBIX
MCCIIeTIOBATEIHLCKUX MTPOEKTOB, YTO AACT 00YUAIOMIUMCS BO3MOKHOCTh MPUOOpECTH
HABBIK  CaMOCTOSITCIBHOTO  PEIICHWS  TEOPETUYECKON  MpPOOJIEMBI, HAaBBIK
TCHEPUPOBAHUS U OPOPMIICHUST COOCTBEHHBIX WJICH, HABBIK YBAKUTECIBHOTO
OTHOIICHUS K YyKHM HJesIM, 0(DOPMIICHHBIM B pa0dOTax APYTHX HCCIEAOBaTEleH,
HABBIK ITyOJIMYHOTO BBICTYIUICHUS IIepe]] ayJIuTOPHEH, apryMEHTUPOBAHUSI U
OTCTaWBaHUS CBOEH TOUKU 3PEHHUS.

Ha wusydenne yueOHOTO Kypca «Anrebpa W Hayala MaTEMaTHYECKOTO
aHanuzay» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

10 KUIIACC

Yucaa 1 BIYMCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble Tnepuoanueckue npoou. [IpuMeHeHue npoOeit U TPOLECHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUM U PEANbHOM )KU3HH.

JlelicTBuTEeNnbHBIE 4Yucha. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanMu € JICUCTBUTENBHBIMU  4YHMCIaMd.  MoOJylb
JNENUCTBUTEIBLHOTO YKCia U ero cBoicTBa. [Ipubmmk€HHbIE BHIYMCICHUS], TIPABUIIA
OKpYIJIEHUSI, IPUKHUAKA U OLICHKA PE3YJIbTaTa BHIUYHCICHUH.

Crenenp ¢ ueneiM  nokaszareneM. bunom Herorona. Hcenosb3oBanue
MOIXOSIIEH (OPMBI 3aMMKUCH ACHUCTBUTEIBHBIX YUCEN JJIsI PEIICHUS TPAKTUYECKIX
3a71a4 U MIPEJCTABJICHUS JAHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp C panHOHAIBHBIM ITOKa3aTeleM Hu €€ CBOWCTBA, CTENEHb C
JICUCTBUTCIILHBIM IOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. JlecsTuyHbIE W HATypaJbHbBIC
Jorapru@mel.

CuHyc, KOCMHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBbHBIE ypaBHEHUSI M ypaBHEHHs-ciencTBusA. HepaBeHCTBO,
pEllIeHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS EIbIX U APOOHO-PANMOHAIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrO4YJIEeHb OT OJHOW MNEepeMEeHHOW. JleneHne MHOorodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ nienbiMu k03P huiimeHTaMu.
Teopema Buera.

[IpeoOpazoBanus YMCIOBBIX BBIPAXKEHUM, COJAEPIKAIINX CTETIEHU U KOPHHU.

HppaumnonanbHbie YpaBHEHHUS. OcHoOBHBIE METO/IbI peLIeHus
VPPALHOHAIBHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBaHue BbIpAXKEHUH, COIEPIKAILIUX JIOTapU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI perieHus
Jorapu(MUYECKUX YPaBHEHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoOMETpUYECKUX YPABHEHU .



Pemenne cucreM JIMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHH. OnpenenuTens MaTPULbI 2X2, €ro FTEOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAY€HUs, MPUMEHEHUE ONpPEAeNUTENs ISl PELICHUsS CUCTEMbI
JVMHENHBIX ypaBHEHUW. PelleHne NpUKIAAHBIX 3a/1ad C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHEeHU. McciienoBanue MoCTPOEHHON MOJEIH C MOMOIIBI0 MAaTPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHrne MaremMaTHUeCKUX MOJIEJEH peallbHOW CUTyalluu C TMOMOIIbIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 U 33/1a4 U3 Pa3TUYHbBIX 00JIacTel HAyKH U peabHOM KU3HU.

DOyHKIMH U TPaPUKH

OyHKIMs, crnocodsl 3amaHus ¢GyHKOUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnozunust @ynkuuii. I'paduk QyHKuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (QyHKIIHIA.

Ob6nacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHuil Qynkuuu. Hymm QyHkumu.
[TpomexxyTku 3HakomnoctosiHcTBA. YETHBIE M Heu€THbIe (hyHKIMH. [leproauyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus (YHKITUU Ha TIPOMEKYTKE.

Jluneitnasi, kBaapaTudHass W APOOHO-TMHEHHAs (QYyHKIUH. DIeMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IPaUKOB.

Crenennast QyHKIMS ¢ HATypaJbHBIM U IEJIbIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduxk. ColicTBa U rpaduk KOpHs n-oi CTENEHU Kak PyHKIIMU 0OOpaTHOU CTENEeHU
C HaTypaJbHBIM IMOKa3aTEJIEM.

[TokazarenpHast U snorapupmudeckas (yHKIUH, UX CBOWCTBA W Tpaduki.
Ucnonp3oBanue rpadgukoB GyHKIMIA 71 pelIeHUs YPaBHEHUH.

Tpuronomerpruueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEeHTa.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peaJbHBIX MpOIEeccax M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHusl MoOcieAoBaTelbHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIIMA. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEI0BATENHHOCTH.
Hcroprsi BOZHUKHOBEHUSI MAaT€MAaTHYECKOrO0 aHalM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

Apudmernueckas 1 reoMeTpuuecKasl mporpeccu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
porpeccu. JIMHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucio e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTPeccHMU JUIsl PELICHHsS peajbHbIX 3aJad
MPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIHMH HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, reoOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUH.

[IpousBoanHbie  dyeMeHTapHBIX  ¢GyHKOM.  [Ipou3BojHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3ULIMY (DyHKITHHA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — ammapara s
ONKMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yucia 1 BIYMCICHUSA

HarypanpHbie u nensie yucna. [IpumeHeHre NpU3HAKOB JEIUMOCTH LIENIBIX
yucesn, HauOospiuii oOmuit nenurtens (manee — HOJ[) m HammMeHsblee ooiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkinaa it pemeHus
3a/1a4 B LENbIX YACIAX.

KommekcHble umucna. Anrebpanyeckas U TPUTOHOMETpUYECKas (OPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKHe Olepanud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi cTeneHn u3 KOMIUIEKCHOTO uncna. [Ipumenenue
KOMIUIEKCHBIX YUCEI JUIA pelieHus: (PU3NUECKUX U TE€OMETPUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIEACTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHM C  TOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcCHOBHBIE METOJbI  PEIICHUS TMOKa3aTeNbHBIX U  JIOrapu(PMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELIEHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



[IprMenenue ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHIECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3IMYHbIX 001acTeil HAyKu U peaibHOW JKU3HU, MHTEpIIpeTaus
IIOJIyYEHHBIX PE3YJIbTaTOB.

DOYyHKIUU U TPAPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHU W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS IMPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajmu3a

[IpumeHneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxoxaeHre HanbobIIero 1 HAMMEHBIIEro 3HaYeHU I HEelIPEPHIBHON
(GyHKIUU Ha OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dlller0 pEIICHHS B
NPUKIAIHBIX 33/1a4dax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHUs 1epBOOOPa3HbIX.

Nuterpan. 'eoMeTpuyeckuil CMbICH HHTETpaja. BeIYyucieHne onpene€HHOro
uHTerpana no popmyie Herotona-Jleitonuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUN. MaTtemaTudyeckoe
MOJICIMPOBAaHUE PEAIbHBIX IMPOLECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPaBHECHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMUHOCTHBLIE PE3YJIBTATHI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIINH 00yJarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIMCKOTO 00IIECTBA, MPEICTABICHUE O MATEMAaTUYECKHIX
OCHOBaX (PYHKIIMOHHPOBAHUS PANIMYHBIX CTPYKTYp, SIBICHHUH, MPOLEIYP
rpakJaHcKoro  oOmectBa  (BBIOOpBL,  OMpPOCBI W JApPYroe),  yMEHue
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXAAHCKON MIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHUE JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, CpOPMUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO TMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAash 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh yMEHUS TNPUMEHATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpECax 3I0POBOT0 1 0€30MMacHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBBIO (3JI0pPOBOEC IHUTAHHE, COATAHCHPOBAHHBIA PEKHUM 3aHIATHH W
OTJIbIXa, peryisipHas (pu3nveckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHHOMN JAEATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYHdy, OCO3HAHME IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  JACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun W pealn3oBbIBATH COOCTBEHHBIE >KMU3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaT€MaTH4YeCKOMY  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TMPOTSHDKEHUH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHIO B PEIICHUHU NPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKON HAIPaBICHHOCTH;

7) 3K0JI0TrN4eCKOTr0 BOCITUTAHMS:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLUAIBHO-YKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMATIBHOU
Cpelibl, 0OCO3HAHUE MI00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTUYECKOM
HAyKH Kak cpepbl 4eI0BEUECKOM AEATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUSI IMBWIN3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMATHUKU U MAaTeMaTUYECKOU
KYJIbTYPOU KaK CpPEeJCTBOM IO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH IPOCKTHYIO
Y UCCIIE0BATEIBCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTebHbIEC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AeicTBUA:

BBISIBJISIT M XAapaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, MOHATHH, OTHOLIEHWHA MEXAYy MOHATHAMH, (POPMYIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHAaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIacCU(pUKALINY,
OCHOBaHUs AJ11 0000IIEHUS U CPaBHEHUS, KPUTEPUH IPOBOUMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTb U  NPeOOpa3OBBIBATh  CYXACHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUUS
B (hakTax, AAHHBIX, HAOJIIOJIEHUSAX U YTBEPXKJICHUSX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh aPTyYMEHTALMIO, IIPUBOIUTE IIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BbIOMpATh Ccrnocod pemeHus y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PELIEHUs, BBIOUpPATh HAM0O0JIe€ NOAXOIAIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS,
(GopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpPEUYUE,  MOpoOsIeMy,



yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBAaHUE
110 YCTAaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTHYEeCKOro 00beKTa, SBJICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SBJICHUSIMHU, IPOLECCAMMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS U BBIBOJABI IO pe3yjbTaTam
IPOBEIEHHOTO  HAOJIONEHMS, UCCIIEIOBAaHUS, OLIEHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpOLlECCa, a TaKKE BbBIABUIATh
IPEAIIOIOKEHUS O €T0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITH JAeUIUTHI MHPOpMAIMHU, JaHHBIX, HEOOXOIUMBIX JJISI OTBETA Ha
BOIIPOC U JJIA PELICHUS 3a]a4H;

BEIOMpATh MH(DOPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(DOPMAIUIO PA3TUYHBIX BUIOB U OpM
Ipe/ICTaBIICHNUS,

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEACTaBIATh €€ B Pa3IMYHbIX (OpMax,
WUTIOCTPUPOBATh TpaUyuECcKH;

OIICHUBATh HaJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEJIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1elCTBUSA

OO0menne:

BOCIPUHUMATh U (HOPMYIMPOBATh CY>KIEHHUSI B COOTBETCTBUU C YCIOBUSMHU U
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXkaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaThb NOSCHEHUS 10 XOJy pelIeHus 3a/Jayu,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X0/1€ 00CYXJIeHUS 33JaBaTh BOIPOCHI MO CYIIECTBY 0OCYX/1aeMOMl TEMBI,
npoOsieMbl, pelmiaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJIEHHbIE Ha IOMCK
pElIeHMs, COIMOCTAaBJISATh CBOM CYXKIEHHUS C CYXKJIECHUAMH JIPYTUX YYaCTHUKOB
auanora, oOHapy>XUBaTh Pa3IMYUEe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(opMyIHMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS,;

IIPEICTABIATH PE3YJIbTAThl PEIICHMS 3a/1a4d, SKCIIEPUMEHTa, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajaad
IPE3EHTALMU U OCOOEHHOCTEHN ayIUTOPHUH.



PerynsiTuBHbIE YHHBepcaJbHbIE YieOHbIE NeicTBUSA

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO PEIICHUS C
y4ETOM MUMEIONIUXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  IIO3HABATEIBLHONH  pedyIeKCHMM  KaK  OCO3HAHMS
COBEPIIIACMBIX JEHUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIBTATOB, BIIAJIETh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYECKOM 3aJ1auH;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PEIICHUU 3a/1auH,
BHOCHUTBH KOPPEKTHBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HAWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IIEIU U YCIOBUSIM, OOBSICHITH IPHUUHBI
JOCTIKEHUS WIIM HEIOCTHKEHUSI PE3YJIbTaTOB JIESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAITLHON
paboThl TpU pEHIeHUH Y4YeOHBIX 3a7a4y, MPUHUMATH I11€Jb COBMECTHOM
NEeSTENBbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pacrpeneisirTh
BUJIBI pa0OOT, IOTOBAPUBATHCS, 00CYKAaTh MPOIIECC U pe3ybTaT paboThl, 000011aTh
MHEHHS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboTsl (00CYykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IMITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B 00mUHA TPOAYKT TO KpUTEPHUSAM, CGHOPMYJIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy o6yuenuss B 10 kiacce oOydarmIuics MOJYYUT CIECAYIOIINE
IPEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodell mporpaMmbl y9eOHOTO
Kypca «Anrebpa 1 Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OINEpUPOBATh MOHATHUAMH: palMOHAJIBLHOE YHCIO0, OECKOHEUHas
nepuoandecKas JApoOb, MPOILEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
paLMOHATIBHBIX U JICUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIBHOIO YHUCIIA;

OPUMEHSTh JIpOOM ¥ TPOLEHTHI JUIsl PEIICHUs TPUKIAJAHBIX 3a/ad U3
pPA3JIUYHBIX OTPACIICV 3HAHUM U pEaIbHOM KU3HU;

MPUMEHSITh NPUOTNKEHHBIE BEIYUCIICHUS, IPABUJIA OKPYTJICHUS, IPUKUAKY U
OILIEHKY Pe3yJIbTaTa BBIYUCICHUM;



CBOOOZHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIUCU JEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CcBOOO/IHO OIIEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapud™m YHCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTAa;

OIEpUPOBATh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YpPaBHEHWHM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMHU: MHOTOUIEH OT OJHON MEepPEeMEHHOM,
MHOTOUJIEH C LENBIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICIICHHUE
MHOTOWICHAa Ha MHOIOYIEH C OCTaTKoM, Teopemy be3dy m Teopemy Bumera mis
peleHus 3a1ay;

cBOOOZHO OMEpUpOBaTh MOHATUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VCIIOJIB30BaTh CBOMCTBA ONpEeAeNuTeNs 2 X 2 JuIsl BBIYUCIICHUS €r0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIA I PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C IMOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh ITIOCTPOCHHBIE MOJEIHM C IIOMOILIBIO MaTPULl U ONPENEIINUTEINIEH,
VHTEPIIPETUPOBATH ITOJIYy4YECHHBIN pPE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALMX CTENEHH C
pPalMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VLS npeoOpazoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE WU
norapuMUUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBIO PAaBHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl  JUIsi  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTaBIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, MCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaduKu:

CBOOOJIHO OTEpUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/1aHus (PYHKITUH,
B3aUMHO OOpaTHble (yHKIMM, Kommo3ulms ¢yHKOuN, rpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpauKkoB (PyHKIIUI;

CBOOOJHO OINEpPUPOBAaTh MOHATHSAMHU: O0JACTh ONpPENEICHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIHH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAWMEHbIee 3HauYeHHEe (QYHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMMU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTeNeHHW Kak (pyHKIHUM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTEeJIEeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPauKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTejlbHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpadUKU A PEHICHUS
YPaBHEHHI;

CcBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
oIpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YHCIOBOrO apryMEHTa;

UCIOJb30BaTh TIpaduku (GYyHKUUN JUId  MCCIEAOBaHUSA IPOLIECCOB U
3aBUCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCHIMOCTH MEXK/y BETUYMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO oONepUpoBaTh NOHATUAMM: apumeThyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUUECKasi MPOTPECCHsl, THHEWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIs PEIIEeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTeMaTHUYECKOr0 aHajau3a KakK aHaiau3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMHU: HETIPEPHIBHBIC ()YHKIIMH, TOUKH Pa3phiBa
rpaduka GyHKIIUH, aCHMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI JIJIst pEIIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOW3BOJHBIE
dbyHKIIMU, KacaTenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUN U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart AJisl ONKCaHus PeaJbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTHYECKOT0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJILHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHmy oOyuenus B 11 kjacce oOyyaromuidcs MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOHO OMIEPUPOBATH MOHITUSIMU: HATYPATBHOE U 1IEJI0€ YUCII0, MHOXKECTBA
HATypaJIbHBIX U IEJbIX YHCEJ, UCIOIb30BaTh MPU3HAKU JAEIUMOCTH LIEJIbIX YHUCEII,
HOJl u HOK HarypanbHbIX 4yuCen AJis pElIEHUs 3a7ad, MPUMEHSATh aJrOpUTM
EBxinpna;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIAa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B anredpandecko u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.



YpaBHeHUS U HEPABEHCTBA:

CcBOOOZHO ONEpUPOBATh IOHATHUSAMHU: HppallMOHAIbHbBIE, MOKA3aTelbHbIE U
Jorapu(MUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHHUS C MOMOUIBIO
PaBHOCHJIBHBIX IIEPEXO/IOB;

OCYLIECTBJIATH OTOOP KOpPHEHM NpU pELIEHUH TPUTOHOMETPUYECKOIrO
YpaBHEHMUS;

CBOOOJTHO OMEpUpPOBATh TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJbI Il PELIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO OINEpPUPOBATh MOHATUSIMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PALIMOHANBHBIX, HPPALIHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palOHAaJbHEIE, VPpALMOHAJIBHBIE, IIOKA3aTEIIbHBIE,
AorapuMUYECKUe UM TPUTOHOMETPUYECKHE YpaBHEHUSI M  HEPABEHCTBA,
coJepaKalye MOLYJIM U IapaMeTphl;

OPUMEHSTH TpaduyecKre METOAbI AJI PEIICHHs] YPAaBHEHUN U HEPAaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMHy;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKe aiureOpbl, COCTaBIATH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M MUX CHCTEMBI II0 YCJIOBHUIO 3a/layH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPIIPETUPOBATH MMOJYyUYECHHBIN pE3yJIbTAaT.

DOyHKUMU U TpapuKu:

CTpOUTHh TpadUKM KOMIO3UIMM (YHKUMH C TOMOIIbIO 3JIEMEHTApHOIrO
UCCJIEJIOBAHMS U CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTH Fr€OMETPUYECKUE 00pa3bl ypaBHEHUW U HEPABEHCTB Ha KOOPIMHATHON
IIJIOCKOCTH;

CBOOOZHO ONEpUPOBaTh TMOHATHUAMHU: TpapUKH  TPUTOHOMETPUUECKHUX
dyHKIMi;

OPUMEHATh (QYHKIUM JJI1 MOJCJIMPOBAHMS M HCCIEIOBAaHUS pEalIbHbIX
IIPOLIECCOB.

Hayana MmaTeMaTHYeCKOro anajamsa:

UCIOJIb30BaTh MPOU3BOJIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMHM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaOOJbIIee U HAMMEHbIIEE 3HAUCHUs] (PYHKIIMU HENPEPHIBHOM Ha
OTpE3KE;

WCIIOIB30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4dlIEro pEIICHHS B
IIPUKJIAIHBIX, B TOM YKCJIE COLMAIIbBHO-OKOHOMHUYECKUX, 3a7a4ax, JJIsl ONIPEACIICHUs
CKOPOCTH U YCKOpPEHUS Ipoliecca, 3aJaHHOro (popmysoi uiu rpaduxkom;



CcBOOOZIHO ONEepUpOBaTh TOHATUSAMU: [EpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAWUTh NEPBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOWAAH INIOCKUX (PUTYP U OOBEMBI TEJl C TOMOLIBIO HHTETPAJIa;

UMETh IPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemaTth NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapakTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne

HaumenoBanue pa3jieiioB u

KoanuecTBOo 4acoB

DJIeKTpOHHbIe (LM(pPOBbIE)

n/n KoHnTpoibHbIe
TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI

MHO0X€eCTBO JEUCTBUTENLHBIX
gycell. MHOTO4JIeHBI.

1 PauyoHanbHbIE ypaBHEHUS U 24 1 https://resh.edu.ru/
HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YPaBHEHUN
OyHKIMH U TPadUKH.

2 CrenenHasi GyHKIHS C LETBIM 12 1 https://content.edsoo.ru/lab/
oKa3aTejieM
ApudmeTnueckuii KOpeHb n-

3 oil crenenu. MppanuronanbHbie 15 1 https://resh.edu.ru/
ypaBHEHUS
Tloka3zaTenbHas GyHKIIMS.

4 yman 10 1 https://resh.edu.ru/
[TokazaTenbHbIE ypaBHEHUS
Jlorapudmuueckast GpyHKIHA.

5 pud ymcn 18 1 https://resh.edu.ru/
Jlorapudmuueckre ypaBHEHUs
TpuronoMeTpruyeckue

6 p p 22 1 https://content.edsoo.ru/lab/
BBIPAKECHUS U YPaBHEHUS
IlociemoBaTeIbHOCTH U

7 10 1 https://content.edsoo.ru/lab/
Mporpeccuu
HenpepriBHBIE PyHKIINH.

8 pep ymxn 20 1 https://resh.edu.ru/
IIpounsBoaHas
IToBTOpenue, 0000IIEHNE

9 p ’ = ’ 5 1 https://content.edsoo.ru/lab/

CHCTeMaTH3allus 3HaHU!
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OBILEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME
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11 KITACC

KosmuecTBo yacos
Ne HaunmenoBanmue pa3iesioB u DJIeKTpOHHbIe (HM(ppPOBbIE)
KoHTpoJbHbIe
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
" -
1 ceeAoBaHe q)yHKquI ¢ 22 1 https://content.edsoo.ru/lab/subject/7/
IIOMOIIbIO IPOU3BOAHOMN
2 [TepBooOpa3Has u HHTETpaI 12 1 https://content.edsoo.ru/lab/subject/7/
I'paduku
TPUTOHOMETPUUECKUX
3 GbyHKITUH. 14 1 https://content.edsoo.ru/lab/subject/7/
Tpuronomerpuueckue
HEpaBEeHCTBA
UppanmonaneHele,
4 TTOKASATCIBHDIC | 24 1 https://resh.edu.ru/
norapudmmugeckue
HEpaBEHCTBA
KommniiekcHbie uncna 10 1 https://resh.edu.ru/
6 Harypanbnbie u 1ienble ynucina 10 1 https://resh.edu.ru/
Cucrembl palluOHaIbHBIX,
7 FPPATHOHAIBHRX 12 1 https://resh.edu.ru/
MIOKAa3aTeIbHbIX U
aorapu(pMUYECKUX YpaBHEHUM
8 3aza4yy ¢ napaMeTpamu 16 1 https://resh.edu.ru/
I1 0006
9 OBTOPEHHE, 000 HIeHI:Ie’ 16 1 https://content.edsoo.ru/lab/subject/7/
CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB 136 9
1O ITPOI'PAMME



https://content.edsoo.ru/lab/subject/7/
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INIOYPOYHOE INTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

HdarTa usyyenus

MHOXk€eCTBO, OIepaluy HaJl MHOKECTBAMU U UX CBOHCTBA 1

2 Huarpammsl Diinepa-Benna 1

3 [IpumeHeHne TEOpETUKO-MHOKECTBEHHOT'O annapaTa Jiis |
pelieHus 3a1a4y

4 ParnmonansHelie ynciaa. OObIKHOBEHHBIE U IECTUYHBIE IPOOH, 1
MPOLIEHTHI, 0ECKOHEUHBIE IEPUOTUUECKUE IPOOH

5 Pannonanehbie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOH, 1
IPOLEHTHI, 0ECKOHEYHbIE TIEPUOANYECKUE ApOOU

6 [Ipumenenue qpobeii 1 NPOLUEHTOB JUIsl PELIEHUS TPUKIIAIHBIX 1
3a1a4

7 [Ipumenenue qpobeii 1 TPOIEHTOB ISl PEIICHUS TPUKIATHBIX 1
3az1a4y

2 JeiicTBurenpHble yncia. PannoHanbHbele U HppaliMOHAIBHbBIE |
yucia

9 Apudmernueckue onepanuy ¢ AeHCTBUTEIBHBIMHI YHCIAMH 1

10 Moaynb AEHCTBUTENBHOTO YKCIIA U €T0 CBOMCTBA 1

1 [TpuGnmxEHHBIE BEIYUCIICHUS, TPABUIIa OKPYTICHUS, IPUKUIKA |
U OLIEHKA pe3yJIbTaTa BbIYUCICHUN

12 OCHOBHBIE METO/IbI PEeIICHHS LIeNbIX U IPOOHO-pallMOHATIBHBIX 1
YPaBHEHHUI U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLICHUS 1IEJIbIX U APOOHO-pAIIMOHATIBLHBIX |

ypaBHEHUI U HEPABEHCTB




OcCHOBHBIE MCTOABI pCIICHUSA LCIIbIX U I[pO6HO-paHI/IOHaJ'IBHI)IX

14 YpaBHEHUH U HEPABEHCTB

15 MHorouieHsl OT OAHON NEPEMEHHOM. [[eJIeHre MHOTO4YJIeHa Ha
MHOTOWIEH ¢ OcTaTkoM. Teopema besy

16 MHorouieHsl ¢ 1easiMu ko3¢ dunuentamu. Teopema Buera

17 Pewrenne cucreM IMHENHBIX YPaBHEHUN

18 Pemenue cucrem NMHENHBIX YpaBHEHUM
Matpuiia cucTemsl IMHEWHBIX ypaBHeHUN. OnpeaenuTenb

19 MaTpHLbl 2X2, ero reOMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20 Ornpeaenurens MaTPUIB 2X2, €ro TEOMETPUUECKUN CMBICT U
CBOICTBa; BHIYMCIIEHUE €T0 3HAUEHUS

)1 [Ipumenenue onpenennuTens s peLIeHUs CUCTEMBI TMHEUHBIX
ypaBHEHUU

” Pemenue npukiaaHpIX 3aa4 ¢ HOMOIIbIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

” Pemenue npukiaaHbIxX 3a1a4 ¢ HOMOLIbIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

24 KontponbHas padota: "ParmonanbHpie ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHENHBIX YPaBHEHUN"

75 OyHKIMS, c11OcO0bI 3aaHus GyHKIMU. B3aumMHo oOpaTHbIE
¢bynkuuu. Komnosunusa GyHkumit

2% I'padux Gpynkumu. DnemMeHTapHblie mpeodpa3oBanus rpagukoB
byHKIUI

7 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUE€HUH (PyHKIUH.
Hynu @ynkuun. [IpomexxyTku 3HaK MOCTOSTHCTBA

73 UYérnble u Heu€THbIE QPyHKIMU. [leproanueckue GyHKINU.

[IpoMexyTKH MOHOTOHHOCTH (QYHKIIUU




MakcuMyMbl 1 MUHUMYMBbI QyHKkunu. Haubonbiiee u

29
HauMeHbIIee 3HaYeHUE (PYHKIIMH Ha TPOMEKYTKE

30 JIvneitHast, KBagpaTU4HAs U JPOOHO-THHEHHAs (PyHKIUH

31 DneMeHTapHOe HCCIeI0BaHUE U TOCTPOSHHE IPpaUKOB ATUX
byHKIII

1 DneMeHTapHOe UCCIIEIOBaHUE U MIOCTPOCHUE rPahUKOB ITUX
byHKIHII

33 Crenens ¢ 1enbM nokasareneM. bunom Herotona

34 CreneHsb ¢ LIeJIBIM ITOoKa3aTeneM. buaom HrroTona

35 CrenenHast GQyHKIUS C HATYypaJbHBIM U IIENIBIM ITOKa3aTeNeM.
E€ cBoiicTBa u rpadux

16 Kontponbnas padota: "Crenennas pynkius. E€ cBoiicTBa 1
rpaduk"

37 Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH U €TO
CBOMCTBA

18 ApudmeTnuecknii KOpeHb HaTypaIbHOU CTETICHH U €r0
CBOMCTBA

19 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH, COJIEPIKAIINX
CTETEeHH U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BBIPAXKEHUM, COIEPIKALIUX
CTENEeH! U KOPHHU

A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHI, COIEPIKALITIX
CTENEHU U KOPHU

4 Wppaunonansueie ypaBHeHHss. OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATILHBIX YPaBHEHHM

43 Wppaunonansubie ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHUS

APPALMOHAIBHBIX YPAaBHEHHUU




Wppaunonansubie ypaBHeHHs. OCHOBHbIE METO/IbI PEILICHUS

4 HppalMOHANIbHBIX YpaBHEHUN 1

45 PaBHOCUIIBHBIE IEPEXO/IBI B PEILIEHUU UPPALIMOHATIBHBIX 1
ypaBHEHHUI

46 PaBHOCUIIbHBIE TIEPEXOIbl B PEILICHUU UPPAIMOHATBHBIX |
ypaBHEHUN

47 PaBHOCUIIbHBIE IEPEXO/Ibl B PELLIEHUU UPPALIMOHAIBHBIX |
ypaBHEHUI

43 PaBHOCUIIBHBIE IEPEXO/IbI B PEILIEHUU UPPALIMOHATIBHBIX 1
ypaBHEHUI

49 CgoiicTBa 1 rpadK KOPHS N-0¥ CTETNICHU KaK (PyHKITUH |
00paTHOM CTETEeHU C HAaTypaJbHBIM MTOKa3aTeaeM

50 CoiicTBa u rpaduk KOpHS N-0# CTETIEHN KaK (QyHKIUN |
00paTHOM CTENEHU C HaTypaJbHBIM [T0OKa3aTeaeM

51 KonrtponbHas padora: "CBoiicTBa 1 rpaduK KOpHs n-oit 1
creneny. MppanuoHanbHele ypaBHeHNS"

52 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNieM U €€ CBOMCTBA 1

53 Crenensb ¢ pallMOHATBHBIM TOKa3aTeIeM U €€ CBOMCTBA 1

54 CrteneHb ¢ pallMOHAIBHBIM TTOKa3aTeNieM U €€ CBOMCTBA 1

55 [NoxazatenpHast QyHKIH, €€ CBOMCTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka pyHKINUU 11 pEIIeHUs] ypaBHEHU N 1

57 Wcnonb3oBanue rpadrka QyHKINU 1)1 pEIIEHUs] ypaBHEHUN 1

53 ITokazarenbHble ypaBHEeHUs. OCHOBHBIE METOABI PELICHUS 1
MIOKAa3aTeIbHBIX YPABHEHUM

59 [TokazarenbHble ypaBHeHUSI. OCHOBHbBIE METO/bI PELICHUS 1
MOKa3aTeNbHBIX YPaBHEHUN

60 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METOABI PELICHUS 1




IIOKA3aTENIbHBIX YPAaBHEHUI

KontponbHas padora: "[lokazaTenbHas QpyHKIUS.

61 1
IlokazarenbHble ypaBHEHU"

62 Jlorapudm gucna. CoiicTBa jgorapudpma 1

63 Jlorapudwm gucna. CBoiicTBa orapugma 1

64 Jlorapudm yucna. CoiicTBa jgorapudpma 1

65 JlecATUYHBIE U HATYpAJIbHBIE JOTapUPMBI 1

66 JlecaTHYHBIC U HATYpaJIbHBIC JOTAPU(PMBI 1

67 [IpeoOpa3oBanue BEIpAKEHUH, COACPKAIINX JTOTAPHUPMBI 1

68 [IpeoOpazoBaHue BeIpaKeHH, COAEPIKALINX JIOTapU(MBI 1

69 [Ipeo6pa3oBanue BbIpakeHU, coAepKaIIUX JJOTapUPMbI 1

70 Jlorapudmuueckas pyHKIuUs, €€ CBOUCTBA U TpauK 1

71 Jlorapudmuueckas GyHKUuUs, €€ CBONCTBA U rpapuK 1

72 Hcnonb3oBanue rpaduka QyHKIMM 11 pELISHUs] YpaBHEHUH 1

73 Hcnonb3oBanue rpaduka QyHKINUY Ui pEelIEHUs] ypaBHEHUN 1

74 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/BI PEIICHUS 1
JOrapuPpMHUUECKUX YPaBHEHUI

75 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METOABI PEIICHUS 1
JOrapupMUUECKUX YpaBHEHUI

76 Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/bI PELICHUS |
aorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUH JIOTapU(MUIECKUX 1
ypaBHEHHUI

73 PaBHOCHIIBHBIE TEPEXO/IbI B PELICHUH JIOTapU(PMUIECKUX 1
ypaBHEHUH

79 KontponsHas padora: "Jlorapupmuuaeckas GyHKIuUS. |

Jlorapudmuueckre ypaBHeHus"




80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YHCJIOBOI0 apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC U KOTAHI€HC YHCJIOBOI0 apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC YHCIOBOTO apryMeHTa 1
83 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC YUCIIOBOTO apryMEHTa 1
24 Tpuronomerpudeckas OKpyKHOCTb, OIIPEICICHHUE 1
TPUTOHOMETPUUYECKHX (PYHKLMN YUCIOBOTO apryMeHTa
25 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIEIICHNE 1
TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIOBOTO apryMeHTa
86 OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYIIbI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
90 [IpeobpazoBaHue TPUTOHOMETPHUUECKUX BhIPAKEHUI 1
91 [IpeobpazoBaHre TPUTOHOMETPUUECKHUX BBIPAKCHHM 1
92 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUIN 1
93 [IpeoOpa3zoBaHKre TPUTOHOMETPHUIECKUX BBIPAKEHUN 1
94 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1
95 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemenne TpUroHoMeTpUUECKUX YpaBHEHU I 1
97 Pemienue TpuroHOMETPUYECKUX YPAaBHEHUI 1
98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
99 PelreHre TpUroHOMETPUYECKUX YPAaBHEHUM 1
100 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1
101 KonrtponbHas padora: "TpUroHoMeTpuyecKue BhIPaXKEHUs U 1
TPUTOHOMETPUUECKHE ypaBHEHUS"
102 ITocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHUS 1




Mocae0BaTeIbHOCTEN. MeTo MaTeMaTHYeCKO HHAYKIUH

MOHOTOHHBIE U OIrpaHUYCHHBIC MMOCJICIOBATCIILHOCTH.

103 1
HcTopus ananmza 6€CKOHEUHO MaJIbIX

104 Apudmerrueckast IporpeccHs 1

105 ['eomeTpuueckas nporpeccust 1

106 beckoneuHo yObIBaroIas reoMeTpuIecKas Mporpeccus 1

107 Cymma 6eckoHeuHO yOBIBarOIIei reOMeTPUIECKOi Mporpeccuu 1

108 JIMHEeWHBIN U SKCIIOHEHIMANIBHBIN pocT. Yucno e. @opmyia 1
CJIOHBIX IIPOLIEHTOB

109 JInHenHbIN 1 3KCIOHEHIMANbHBIA pocT. Yucio e. opmyia |
CJIOKHBIX ITPOLICHTOB

110 Hcnonp30BaHne Nporpeccuu Ajs peleHus pealbHbIX 3a1a4 1
IPUKIIAJHOTO XapaKTepa

111 Kontponbnas padota: "[lociaenoBarenbHOCTH U IpOrpeccuu’” 1

112 HenpeppiBHble GyHKIIMU U UX CBOWCTBA 1

113 Touka pazpbiBa. ACUMIOTOTHI TpadUKoB pyHKIUN 1

114 CaolicTBa (QyHKIUI HETIPEPHIBHBIX HA OTPE3KE 1

115 CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTPE3Ke 1

116 Meroa MHTEPBAJIOB JUIsl PELLIEHUS] HEPABEHCTB 1

117 Meroza UHTEPBAJIOB Ul PELLIECHUS HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl PELLIEHUS HEPABEHCTB 1

119 [IpumMeHeHre CBOWMCTB HENPEPHIBHBIX (DYHKIMN IS pEIIeHUs 1
3a1a4

120 [IpuMeHeHue CBOMCTB HENPEPBIBHBIX (DYHKIMN AT peIeHUs |
3a1a4y

121 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMH 1

122 Omnpenenenne, TeOMETPUYECKUI CMBICI IPOU3BOIHOM 1




123 Omnpenenenne, GU3NIECKUA CMBICT TIPOU3BOTHON 1

124 VYpaBHeHHe KacaTeNbHOU K TpapuKy QyHKIIMU 1

125 VYpaBHeHHe KacaTeabHOU K rpaduky GpyHKIUN 1

126 [Ipou3BoHBIE ANIEMEHTAPHBIX QYHKIUN 1

127 [Ipoun3BoaHBIC S7IEMEHTAPHBIX (HYHKITHI 1

128 [Ipon3BoHas CyMMBbI, IPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUN 1
byHKIUI

129 [IpousBoHAst CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3UIIUU |
byHKIUI

130 [Ipou3BoHast CyMMBbI, IPOU3BEACHUSI, YACTHOT'O M KOMITO3ULIUU i
byHKIUi

131 Konrtponsnas padora: "[IpounszBoanas” 1

132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATHU3AIIHS 3HAHUMN: 1
"VpaBHenus"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIMS 3HAHUMN: i
"OyHkmIn"

134 HroroBast KOHTpoJbHAsA paboTa 1

135 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AITNS 3HAHUA 1

136 [ToBTOpeHue, 06001IeHNE, CHCTeMaTH3allks 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KITACC

KoaunugecTBO 4acoB

Ne i/ Tema ypoka darTa usyyenust
Bcero

) [TpumeHeHre NpOM3BOIHON K UCCIIEOBaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

) [IpuMeHeHne MPOM3BOTHOM K UCCIICAOBAHNIO (DYHKIIMI HA |
MOHOTOHHOCTb U 3KCTPEMYMBbI

3 [TpumMeneHne mpoOM3BOIHON K UCCIIETOBAHHIO (DYHKINI Ha |
MOHOTOHHOCTb U 3KCTPEMYMBbI

4 [IpumMeHeHre NpoOM3BOIHON K UCCIET0BaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTB M 3KCTPEMYMBI

5 [IpuMeHeHne MPON3BOTHOM K UCCIIETOBAHMIO (DYHKIIMI HA |
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

6 [TpumMeHeHre MPON3BOIHON K UCCIIETOBAHHIO (DYHKINI Ha |
MOHOTOHHOCTb Y 3KCTPEMYMBbI

7 Haxoxxaenre HauOobIIero 1 HAMMEHbBIIETO 3HAYCHHS 1
HenpepbIBHON (PYHKIIMU HAa OTPE3Ke

2 Haxoxzaenne Haubo0IbI111ero 1 HAUMEHbBILIET0 3HAYCHUS |
HENpepbhIBHON QYHKIIUU HA OTPE3Ke

9 Haxoxnaenne Haubo0IbIIer0 1 HAUMEHbBILIET0 3HAYCHUS 1
HenpepbIBHON (DYHKIIUU HA OTPE3Ke

10 Haxoxxaenre HauOobIIero 1 HAMMEHbBIIETO 3HAYCHUS 1
HEenpepbIBHON (PYHKIIMU Ha OTPE3Ke

1 Haxoxzaenue Haubo1b111ero 1 HAUMEHbILIET0 3HAYCHUS |
HENpepbIBHON QYHKIIUU HA OTPE3Ke

12 HaxoxnaeHne Haub0IbIIEr0 1 HAUMEHBILIETO 3HAYCHUS 1

HENpepbhIBHON (QYHKIIUU HA OTPE3Ke




HpI/IMeHCHI/Ie HpOPIBBOI[HOfI IJI HAXOXKACHUA HAUJTY4IICTO

13 pElIeHNs B IPUKIAIHBIX 3aa49ax

14 [IpumeHneHne Mponu3BOIHON ISl HAXOXKACHHSI HAUITYYIIETO
pelIeHns B MPUKJIAJIHbIX 33Ja4ax

15 [IpumeHneHne Mpon3BOHON [UI ONPEIEIICHUS CKOPOCTH U
YCKOpEHHs Ipoliecca, 3aJaHHOTro popMyioil nuin rpadpukom

16 [IpuMeHeHne MpON3BOIHOM IS OIPEIEICHUS CKOPOCTH U
YCKOpEHUs Ipolecca, 3alaHHOro Gopmysoi nin rpaguxom

17 Komnozunus ¢pyHkuumit

18 Kommnosumus pyHkimit

19 Komnozunus ¢pyHkuuit

20 I'eomerprueckue oOpa3bl ypaBHEHUI Ha KOOPAMHATHON
IUIOCKOCTH

71 I'eomerprueckue oOpa3sl ypaBHEHHI Ha KOOPAMHATHON
IIJIOCKOCTH

” Konrtponbhas padora: "Uccnenoanue GpyHKIHI ¢ TOMOIIBIO
MPOU3BOJHOMN"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO NIEPBOOOPA3HBIX

24 [IepBooOpa3nbie ameMeHTapHbIX QyHKIMA. [IpaBuna
HAaXOKACHHUS TIEPBOOOPA3HBIX

25 [TepBooOpasubie snemeHTapHbIX GyHKIUN. [IpaBuna
HaXO0XKJCHUS MEPBOOOPA3HBIX

26 Huterpain. I'eomeTpuyecknii CMBICT HHTETpaia

7 Brruncnenue onpeaenéHHOro MHTErpana 1no Gopmye
Herorona-Jleitonura

)3 Brruncnenue onpeaenéHHOro HHTErpana 1no Gopmyiie

Herorona-JleiiOauna




[IpumeneHne uHTErpaia 1 HAXOXKAECHUS TUIOIAIEH TIOCKUX

29 1
duryp

30 [IpumeneHne uHTErpaNa A HAXOXKACHUS 00bEMOB 1
TEOMETPUUECKUX TET

31 [Tpumepsr permenuit quddepeHnaIbHbIX YPaBHEHUH 1

32 [Tpumeps! pemenuit qudpepeHraIbHbIX ypaBHEHUN 1

13 MareMaTHuecKkoe MOJICIMPOBAaHUE PEATIbHBIX MIPOLIECCOB C |
MOMOILBIO AU PepeHInaNbHbIX YpaBHEHUH

34 Kontponbras padota: "[lepBoobpazHas u uHTETpan" 1

35 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaUKH 1

36 Tpuronomerpuueckune GyHKINUU, UX CBOMCTBA U TpadUKH 1

37 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaUKH 1

38 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpadUKU 1

39 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U TpaUKH 1

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPY>KHOCTH

41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOILBIO |
TPUTOHOMETPUUYECKOI OKPYKHOCTH

4 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO 1
TPUTOHOMETPUUYECKOIN OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPY>KHOCTH

44 PemreHne TpUroHOMETpUYECKUX HEPABEHCTB 1

45 Penienne TpUroHOMETPUUECKUX HEPABEHCTB 1

46 Pemrenne TpuroHoMeTpUYECKNX HEPABEHCTB 1

47 Pemenune TpuroHoMeTpuuECKUX HEPABEHCTB 1

48 KonTponbnas padora: "['paduku TpUroHoMeTpruuecKux 1




¢ynkuuit. Tpuronomerpuueckre HepaBeHCTBa"

49 OcCHOBHBIE METO/IBI PEILIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEIICHNUS [TOKA3aTENbHBIX HEPABEHCTB 1
51 OcHOBHBIE METO/IBI PEILIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pEeIICHHS JTOrapUPMHUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(HMHUICCKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PEIICHHS JIOTapU(PMHUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(MHUIECKUX HEPABEHCTB 1
57 OcCHOBHBIE METO/IbI PELLIEHUS] UPPALIOHAIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEILIEHUs UPPALMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PELLIEHUS] UPPAIOHATIbHBIX HEPABEHCTB 1
60 OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB 1
61 I'paduueckue MeTob! pereHus: UppaloHaIbHbIX YPAaBHEHUM 1
62 I'paduueckue MeToIbl pelieHUs UppallMOHABHBIX YPaBHEHHH 1
63 ['padmuueckue MeTob! pereHus NoKa3aTeNIbHbIX ypaBHEHUI 1
64 I'paduueckue MeTo bl peleHHs MoKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue MmeToapl pemeHust JorapuGMUIecKuX ypaBHCHUM 1
66 I'paduueckue MeTO bl pelIeHNs JTOTapHUPMUIECKIX 1
HEPABEHCTB
67 I'padnueckue MeTo bl peleHns JorapupMUIECKIX |
HEpPaBEHCTB
68 I'padmuueckue MeTob! peleHus NoKa3aTeNbHbIX U i
Jgorapu(pMUUECKUX YpaBHEHH
69 I'paduueckue MeTO bl peleHNs OKa3aTeIbHbIX U 1

JOrapu(PpMHUUECKUX YPaBHEHUI




I'paduaeckne MeToapl peleHns MoKa3aTeIbHbIX U

70 1
Jorapu(pMUYECKUX HEPABEHCTB

71 I'paduueckue MeTOIbI pelIeHHUs TOKa3aTeIbHBIX U 1
norapu(pMHUIECKUX HEPABEHCTB

7 Kontponbhas padota: "MpparnmoHaibHble, TOKa3aTeIbHBIE U 1
JorapupmMUUecKue HepaBeHCTBa"

73 KommnekcHble uncna. AnreOpanueckas u |
TpUrOHOMETpHUUecKas (POPMbI 3aITUCH KOMILIEKCHOTO Yncia

74 KommnnekcHbie uncna. Anrebpandeckas u 1
TpUroHOMETpUYecKast HOPMBI 3aMTMCH KOMIUIEKCHOTO YHCIIa

75 ApudmeTrdecKkue ornepanuy ¢ KOMIUIEKCHBIMH YHCIaMU 1

76 Apudmernueckue onepany ¢ KOMIIEKCHBIMH YHCIaMH 1

77 N3006pakeHne KOMIIEKCHBIX YHCEN Ha KOOPIUHATHOU ]
IJIOCKOCTH

73 N300paxkeHne KOMIIJIEKCHBIX YHCET Ha KOOPAUHATHON |
IJI0CKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenieHr U3 KOMILIEKCHOTO 1
qucia

20 ®opmynna Myaspa. KopHu n-oil cTeneHun u3 KOMIUIEKCHOTO 1
qucna

21 [IpumeHeHre KOMIUIEKCHBIX YHCeN JUIsl pelieHus (PU3nuIecKux |
Y T€OMETPUYECKUX 3a/1a4

82 Konrtponbnas padora: "Komruiekchsie uncna” 1

83 Harypanbnbie u 1ienbie yncna 1

84 Harypasbnble u 1iensle yucna 1

85 [IpumeneHne NpU3HAKOB JETUMOCTH LIEJIbIX YUCEN 1

86 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENBIX YUCEI 1




[Ipumenenue npusHakoB AenuMocTu Henbix yucen: HOJ u

87 HOK

28 [Ipumenenue npusHakoB AenuMocTy Lenbix uyncesn: HOJ u
HOK

29 [IpuMeHeHne NpU3HAKOB ASIUMOCTH LEIbIX YHCEI: OCTATKH 110
MOJYJIIO

90 [IpuMeHeHne PU3HAKOB ACITUMOCTH LEIBbIX YUCEI: OCTATKH 10
MOZYJIO

01 [IpumeHeHne MpU3HAKOB AETUMOCTH LENIBIX YUCEI: AJITOPUTM
EBknupa uis pemenus 3a1ad B LEIbIX YUCIIAaxX

92 KontponbHas padota: "Teopus nenpix yncen"

93 Cucrema 1 COBOKYHOCTh ypaBHEHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrema 1 COBOKYIHOCTb ypaBHEHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBHSI

95 OCHOBHBIE METOIbI PEIICHUS] CUCTEM M COBOKYITHOCTEM
palrOHANBHBIX YPaBHEHUI

96 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEN
UPPALMOHATBLHBIX YPaBHEHUHN

97 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHBIX YPaBHEHUI

08 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM M COBOKYITHOCTEM
MIOKAa3aTeJIbHbIX YPAaBHEHUI

99 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEN
jaorapu(pMUUECKUX YpaBHEHHM

100 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEM
norapu(pMUUECKUX YpaBHEHHHA

101 [IpumeHeHne cUCTEM K PEIICHUI0 MaTEMATHYECKUX 3a7ad 1




3a/1a4 U3 pa3IM4YHbIX 00JaCTeil HaAyKU U peaabHON KHU3HHU,
MHTEPIIPETALMS [TOJIyYEHHBIX PE3YJIbTaTOB

HpI/IMCHCHI/Ie CHUCTCM K PCHICHUIO MAaTCMAaTUYCCKUX 3a/1a4d U

102 3aJa4 U3 pa3IUYHBIX 00JIaCTel HAYKU U peallbHOW )KU3HH, 1
MHTEPIIPETALINS [TOJIyYEHHBIX PE3YJIbTaTOB
[IpumeHeHNEe HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4
103 U 337124 U3 pa3InYHbIX 001acTeil HAyKH U peanbHOM KU3HH, 1
MHTEPIIpETALMS TOJIyYEHHBIX PE3YJIbTAaTOB
KonrponbHas padora: "Cuctemsl paljioHaJlIbHbIX,
104 HPPAIMOHATBLHBIX MTOKA3aTEIbHBIX U JIOTaPH(PMUUECKUX 1
ypaBHeHHN"
105 PanyonaneHbIE ypaBHEHHMS € TapaMeTpaMu 1
106 PauyoHanbHbIE HEPABEHCTBA C TapAMETPAMHU 1
107 PanyoHaneHbIE CUCTEMBI € TapaMeTpamMu 1
108 HppanuoHaibHble ypaBHEHUS, HEPABEHCTBA € lTapaMeTpamMu 1
109 HppaunroHaibHbIE CUCTEMBI C TTApaMETPAMU 1
110 ITokasaTenbHble ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1
111 [TokazaTenbHbIE CUCTEMBI C MTApAMETPAMU 1
112 Jlorapugmuueckue ypaBHEHHsI, HEPAaBEHCTBA C MTapaMeTpaMu 1
113 JlorapupMuueckre CUCTEMBI ¢ TTapaMeTpamMu 1
114 TpuroHomeTpuueckue ypaBHEHHUsI C IIapaMeTpaMu 1
115 Tpuronomerpuueckrue HepaBeHCTBA C MapaMeTpaMu 1
116 TpuronomeTpudecKkue CUCTEMBI € ITapaMeTpamMu 1
117 [TocTpoenue u rccaer0BaHNE MaTeMaTHYECKUX MOJeei |
pEeaJIbHBIX CUTYALUH C TIOMOILBIO YPaBHEHUM € TapaMeTpamMu
118 [TocTpoenue u uccienqoBaHre MaTeMaTHUYECKUX MOJIeIe 1

pEAIbHBIX CUTYaIIMil C TOMOIIBIO CUCTEM YPaBHEHUH C




rnapameTpamu

HOCTpOCHI/Ie U UCCIIEJOBAaHME MaTeMaTUUECKUX MOAEIeH

119 peanIbHBIX CUTyalui C IIOMOIIBIO CUCTEM YPaBHEHUH C
napaMeTpamMu

120 KontponbHas padota: "3agaun ¢ mapamerpamu’

121 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIMS 3HAHUMN:
"VpaBHeHus"

122 [ToBTOpeHnue, 06001IeHNe, cCCTeMaTU3allns 3HAHUH:
"VpaBHenus"

123 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIMS 3HAHUMN:
"VpaBHenus. Cuctembl ypaBHEHUN"

124 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3allns 3HAHU:
"HepaBeHnctBa"

125 [ToBTOpEeHue, 06001IeHNE, cCCTeMaTU3allus 3HAHUH:
"HepaBeHncrsa"

126 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUMN:
"Hepasenctna"

127 [ToBTOpeHUEe, 06001IeHNE, CHCTEeMAaTU3allNs 3HAHU:
"IIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTU3allls 3HAHUH:
"ITpon3BoaHas u €€ npuMeHeHue"

129 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIMS 3HAHUMN:
"[IpousBoaHas u e€ npumMeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3allNs 3HAHU:
"NuTerpan u ero npuMeHeHue"

131 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTU3allns 3HAHUH:
"OyHkuun"

132 [ToBTOpEeHME, 0000MIEHNE, CUCTEMATHU3AIIMS 3HAHUMN:




"OyHkmIn"
133 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTU3allns 3HAHUH: 1
"OyHkuun"
134 Hrorosas koHTpOabHAs paboTa 1
135 [ToBTOpEeHUe, 06001IeHNE, CHCTEeMAaTH3alUs 3HAHUN 1
136 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AINS 3HAHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




IPOBEPSIEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC
Koa nposepsiemoro IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS MPOrPaMM OCHOBHOI'0 00pPa30BaHUs CPeIHEro o01ero
pe3yJjbTara o0pa3oBaHus
1 Yucna ¥ BEIYUCICHUS
1.1 OnepupoBaTh MOHATHIMU: Pa3yMHBIC U JICHCTBUTEIIbHBIE YK CIIa, OOBIKHOBEHHAS M IECATHYHAS IPOOb, TPOIICHTHI.
1.2 BrimonasaTs apudMeTrndecKue onepanyuy ¢ pairuoOHATBHBIMHI U BEIECTBEHHBIMU YHCIIAMHU.
13 Brimonasere npuOnmkEHHBIC BBIYUCICHUS, MCIOJB3Ys MpaBUja OKPYTJICHUS, AeJIaeTe NMPHUKUIKY M OIICHUBACTe
' pe3yabTaT BBIYUCIICHUS.
OrnepupoBaTh MOHATUSMU: CTETICHB C ILIEJBIM TMOKa3aTesieM, CTaHAapTHas ¢opMa 3alucu JAEUCTBUTEIHHOTO YHCIIA,
14 KOpPEHb HATYpaJbHOW CTENEHM; MCIOJIb3YEMbIA MOAXO0J YUYUTHIBAECT PEabHbIC YHCIA JJIsl PEUICHUS] MPAKTUYECKUX
3aJ1a4 Y MPEACTABJIEHUS JaHHBIX
15 OrnepupoBarh MOHSATUSMU: CHHYC, KOCUHYC U TAHT€HC NIEPEMEHHOTO YTJIa; UCIOJIb30BATh 3aIUCh JIOMOJHUTEIBHOTO
) yriia yepe3 oOpaTHbIe TPUTOHOMETpUYECKUE (DYHKITUU
2 YpaBHEHUS U HEPABEHCTBA
71 OrniepupoBaTh MOHATUSMU: TOKIECTBO, YPaBHEHUE, CHMBOJI, Pa3yM, pa3yMHOE, UPPAIIMOHAILHOE YpaBHEHUE, CHMBOJL,
) TPUTOHOMETPUUYECKOE YPAaBHEHHUE.
2.2 BrimonuauTh npeobpa3zoBaHre TPUTOHOMETPUYECKHUX BBIPAKCHHUHA U PEIIUTh TPUTOHOMETPUIECKUE YPABHEHHSI.
73 Brl mpeoOpa3yeTe 1enbie, palloOHAIbHBIE U UPPAMOHATIBHBIC BBIPAKECHHS U PEIIACTe OCHOBHBIC THIIBI IICINIBIX,
’ palMOHAIBHBIX U UPPALIMOHAIBHBIX MOJICTICH U BBIPAKCHUH.




Koa nposepsiemoro

IIpoBepsiembie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS MPOTPAMM OCHOBHOT0 00Pa30BaHUsl CPeTHEro 001Iero

pe3yJabTara oOpa3zoBaHus

24 [TpumenuTs ypaBHeHUS U (HOPMYIIBI AJISl PELICHUS] MATEMAaTUYECKUX 3a/1a4 M 33/1a4 U3 PA3IMYHBIX 001acTel HAyKu
’ CYIIICCTBOBAHUS YKU3HH.

25 MonenrpoBaHue peanbHbIX CUTYallUi Ha sI3bIKE alreOphl, COCTABICHUE BHIPAKEHUHN, YpaBHEHHM, IPEICTABICHUIN 10
) YCIIOBHIO 3a/1a4H, PACCMOTPEHHUE MOCTPOCHHBIX MOJIEJIeH ¢ MCIOIb30BaHUEM allapaTHBIX anreop.
3 OyHKIMH U TpapuKH

31 OnepupoBaTh MOHIATHAMU: (PYHKIHS, CITOCOOBI 3a/1aHus (PYHKIIUU, 00JIACTh ONPEACIICHUS] 1 MHOXKECTBO (DYHKIIUH,
' ¢dbyHkums rpadrka, B3aUMHO-00paTHBIC (PYHKITUU.

3.2 OnepupoBarh MOHATHAME: (PYHKIIMH YETHOCTH M HEYETHOCTH, HYJIEBbIE (DYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

33 Ucnons3yiiTe pyHkimu rpadiKoB IS PEIICHUS] MATEMaTHYECKUX 3a7ad.

3.4 CtpouTs 1 YUTaTh rpad MKy TMHEHHON (DYHKIIMHU, KBaIPpaTUYHOU (PYHKIIMH, CTENIEHHON (PYHKIIMHU C LIETTBIM PU3HAKOM

35 Hcnonp3yiiTe GpyHKIMYU rpadUKOB 715 KCCIIEI0BAaHUS IPOLIECCOB M 3aBUCUMOCTEH MpU ONPEEICHNUN 3a/1a4 U3 IPYTUX
) MPEeIMETOB U OMHUCAHUS )KU3HHU, BhIpaxkaite (opMyIibl B 3aBUCUMOCTH OT BETUYHH.
4 Hauana matemaTn4eckoro aHaiamsa

4.1 OnepupoBaTh MOHATHIMHU: IIOCJIEI0BATEIbHOCTD, apu(pMETHUECKas U T€OMETPUYECKask IPOrPeCcCUu.

49 OnepupoBaTh MOHATUSAMU: OECKOHEYHO YyOBIBAIOIIash Te€OMETpHUYECKas MPOTPEecCHsi, OKOHYATEIHHO YOBIBArOIas
' reoMeTpHuyecKas porpeccus

4.3 3azaBaTh NOCJIEA0BATEILHOCTU PA3JIMYHBIX METOIOB




Koa nposepsiemoro

IIpoBepsiembie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS MPOTPAMM OCHOBHOT0 00Pa30BaHUsl CPeTHEro 001Iero

pe3yJabTara oOpa3zoBaHus

4.4 Hcnonb30BaTh CBOICTBA MOCTENIEHHO M MPOTPECCUBHO JJISl PELICHUS OTACNbHBIX 3a]a4 MPUKIAHOTO XapaKTepa.
5 MHoO)kecTBa U JOTHKa

5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO ONEpallMid HaJl paCIIUPEHUEM

59 Hcnonb30BaTh TEOPETHUKO-KOMOMHUPOBAHHBINA anmapar JUisl OMUCAHHUs MPOIECCOB W HAINPABICHHUN, NMPH PELICHUN
’ 3a/1a4 U3 JPYrux NpeMeTOB UCCIICAOBAHMUS.

53 OnepupoBarh NOHATHAMU: OIIpeieJIeHHE, BEIBOIbI, 000CHOBaHHE, JOKAa3aTeIbCTBA.

11 KJIIACC

Kon nposepsiemoro

IIpoBepsiembie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS MPOTPAMM OCHOBHOTO 00Pa30BaHUsl CPETHEro 001Iero

pe3yJbTarTa o0pa3oBaHust
1 Hucna 1 BBIYUCIICHUS
11 OnepupoBaTh NOHATUSMH: €CTECTBEHHOE, OTHOCSILEECS K YUCIy; UCIOIb30BATh IPU3HAKU JEIMMOCTH LEJIbIX YHUCEl,
pa3yioKeHUe YUcell Ha IPOCThIe MHOKUTENH JUIsl peLleHHs 3a1a4
1.2 OnepupoBaTh NOHATHIMU: CTENIEHb C PAllMOHAIBHBIMU ITPU3HAKAMU
1.3 OnepupoBaTh NOHATUAMMU: JorapupMamMu YUCcel, AECATUYHBIMU U JIOTHYECKUMHU JIorapupMamH.
2 YpaBHEHUS U LIBETOYKHU




Ko nposepsiemoro

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI IPOrPAMM OCHOBHOI'0 00pa30BaHMs CpeHero o01ero

pe3yJbTarTa oOpa3oBaHus

71 [IpumeHsTh cTElEeHu CBOMCTB Il MpeoOpa3oBaHUSl BbIPAXKEHHUM, ONEpUPOBATH MMOHATHUSAMHU: IOKa3aTEIbHBIM
' BBIPAKEHUEM U CUMBOJIOM; ONIPEACINTh OCHOBHBIE XapAaKTEPUCTUKU U METOJIbI

29 BrimonHuTh peobpa3zoBaHue BHIPAKEHUN, COEPKAIINX JIOTapH(MbI; ONEPUPOBATh MOHATHIMHU: JIOTapU(PMUIECKUMU
' ¢dburypamu 1 CUMBOJIaMU; PEILINTh OCHOBHBIE JIOrapU(PMHUUECKHUE METOIbI U CUMBOJIBI

23 HaxoxneHnne pemeHus NpocTeNInX TPUrOHOMETPUUECKHX 1IBETOB

24 OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX PE3yJIbTATOB U €€ PEIICHUE; UCII0Ib30BaTh CUCTEMY JIMHEHHBIX METO/I0B
' JUISl pEeLIEHUs TPAKTHYECKUX 3a/1a4

2.5 Haxonuts pemenus npoCcTeUInX CUCTEM U COBOKYITHOCTH PAlMOHAJIBHBIX MOJEIEH U aHAJIOIOB.

26 MopenupoBaH#e pealbHBIX CUTYAIMid Ha SI3bIKE anreOpbl, COCTaBICHHE BBIPAKEHH, YPaBHEHHUH, CHMBOJIOB U CUCTEM
' IUIsl pelIeHus 3a1a4, pACCMOTPEHHE TIOCTPOSHHBIX MOZEJIEH ¢ UCIIOJIb30BaHHEM allapaTHBIX aureop.
3 OyHKIMH U TpaduKu

OnepupoBaTh NOHATUAMU: NepuoaAnYecKas QYHKIMs, QYHKIUS MOHOTOHHOCTU NMPOMEXYTKH, (PYHKLHUS 3KCTpeMyma
3.1 TOUKH, (PYHKIMSI HAauOOJBILIEr0 M HAaUMEHBLIET0 3HAUYEHUS Ha NPOMEXKYTKE; HMCIIOJIb30BaTh MX Ul HMCCIEIOBAHUSA
GbyHKIUY, 331aHHOH rpapuKoOM

39 OmnepupoBath MOHATHAMU: TpadUKHU MTOKA3aTEIHHOH, JIOTapH(PMUIECKON U TPUTOHOMETPUIECKHX (DYHKIIHIA; H300pa3uTh
' UX Ha KOOPJMHATHOW INIOCKOCTH U UCIOJIBb30BaTh JUIsSl PEILIEHHs] MOJIEIH U U300paKeHNUsI.

33 N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH Tpa(UKH JIMHEHHBIX MOJETCH M HCIOJIb30BaTh UX Ul PEIICHUS CUCTEM
' JMHEWHBIX YPaBHEHUI.

3.4 Hcnonb3yiite pyHKIUHN rpaduKoB 17151 UCCIIE0BAHUS POLIECCOB U 3aBUCUMOCTEN U3 IPYIMX HAyUHBIX JTUCIMILIMH.




Ko nposepsiemoro

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI IPOrPAMM OCHOBHOI'0 00pa30BaHMs CpeHero o01ero

pe3yJbTarTa oOpa3oBaHus

4 Hauana matematuueckoro anajimsa

41 OnepupoBaTh MOHATHSIMH: HEMpepbiBHAS (QYHKIMS, TPOU3BOAHAS (YHKIMS, HCIOIB30BaTh TEOMETPUUYECKUU H
’ ¢u3nUecKuil CMBICI IPOU3BOTHOMN JJISl pEIICHUS 3a/1a4

49 Haxoauts npousBoiHbIE 2IeMEHTapHbIE PYHKIMH, YBETUYUBATh IPOU3BOIHBIE KOJIHMUECTBA, IPOU3BEACHUSI HCKYCCTBA,
' YacTHbIE (PYHKITHH.

43 Hcnonb30BaTh MpOU3BOAHYI0 (YHKIUIO JIJIS MCCIICIOBAHUS MOHOTOHHOCTH M OKCTPEMYMbI, TIPUMEHSTh PE3yIbTaThI
' WCCIE0BaHUS JJIs IOCTPOCHHMSI TPadUKOB.

44 Hcnonb30BaTh NPOAYKTUBHYIO ISl HAXOXKICHHUSI HAWITY4YIIUX PEHICHUH B MPUKIATHBIX, B TOM YHUCIE COLUAIBHO-
) YKOHOMHYECKHX, 3a7]a4axX.

4.5 OrnepupoBaTh MOHATHIME: TIEPBOOOPA3HAS U UHTETPAIT; IOHUMATh TEOMETPUUECKUN B PU3NUECKHUI CMBICT HHTETpaja

4.6 Haiitu mepBooOpa3Hbie aieMeHTapHbIe (YHKIINH, BRIBECTH HHTErpal o ¢popmyse HetotoHa — JIeHOHUIIBL.

47 Pemate mpuknagHpie 3a7a4d, B TOM YHCIE COLMMAIBHO-DKOHOMHYECKOTO M COIMAIBHOTO XapakTepa, ¢ MOMOIIBI0

MAaTEMAaTHYCCKOI'O aHaJInu3a.




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 UYucna v BBIYUCICHUS
Paronanpsheie yrcna. OOBIKHOBEHHbIE U JECSITUYHbIE IPOOH, IPOLIEHTHI, OECKOHEUHBIE MTepUoAndYecKre qpodu. ApupmeTnyeckue
1.1 OTIEpaLMU C PALMOHATBHBIMH YUCIAMH, PEOOPa3yIOT YMCIOBBIX BhIpakeHUH. [IprMenenune npobeil U MpoLeHTOB I PeIICHHS
MIPUKJIAHBIX 33/1a4 B PA3JIMYHBIX OTPACIISIX MPOMBIIIIIEHHOCTH M ONIUCAHUS KU3HU
12 JlelicTBUTENbHBIE uucia. PanyoHanbHBIE M HMppalMOHANbHBIE 4YHclaa. ApH]MeTHYecKHe OIepalud C peaJbHbIMH YHCIaMHU.
’ [TpuGnnxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUIKA U OIIEHKA Pe3yJIbTaTa BHIYUCICHUS
13 Crenens ¢ uenbiM npuzHakoM. CtannapTHast popma 3arucu 1eHCTBUTENBHOTO uncia. Mcnoap3oBanue npeaocTaBieHHbIX GopM Aiis
' 3alKUCH PeaJbHbIX YUCEN IJIs1 PEIICHUs] MPAKTUUYECKUX 3aa4 U MPEACTaBICHUS JaHHBIX
1.4 Apudmernueckuil KOpeHb HaTypalbHON cTeneHu. J{edcTBus ¢ apu(MEeTHUECKUMH BparaMu HaTypaJlbHOW CTETIEHU
1.5 CuHycC, KOCHHYC U TAHT€HC YHCJIOBOr0 apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
2 YpaBHEHUS U LIBETOYKU
2.1 PoxnaecTBO 1 pokI€CTBEHCKHE KOHBEPTUPOBATH
2.2 ITpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUYECKHE (hOPMYJIbI
2.3 YpaBHeHHE, KOPeHb ypaBHeHUN. HepaBeHCTBO, penenne ceprudukara. MeTo HHTepBaIOB




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

2.4 Pemenve neneBbIx U IpOOHO-PAIIMOHAIBHBIX 00pa3Il0B M PUCYHKOB
2.5 Pemenue nppanmoHaabHbIX MOJEIEH U IBETOB
2.6 Pelrenre TpUroHOMETpUUECKUX TaHHBIX
2.7 [IpumeHneHnne MeToa U CXEMBI JIJIS PEIICHUST MaTEMAaTHYECKUX 3a]1a4 M 3a71a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH M ONMCAHUS KU3HU
3 OyHKIMH U TpaduKh
3.1 @Oyukius, cnocoosl 3ananust Gynkun. I'padguk Gpyskiun. Bzanmuo odparusie GyHKIMN
39 OO6umacth onpeielIeHUsI © MHOXKECTBO pe3ysibTaToB pyHKIu. Hymu dynkmus. [IpomexyTku 3HAaKONMOCTOSHCTBA. YETHBIC M HEUETHBIS
' byHKIIUH
33 CrenenHas QyHKITUS ¢ HATypaJIbHBIM U IIeJbIM 00pa3oM. Ee cBoiicTBa u rpaduk. CoiicTBa U rpadK JOCTUTAIOT 71 -OH CTEIICHU
34 TpuronomeTpuyeckas OKpyKHOCTb, ONpeieJIeHHe TPUTOHOMETPHUECKUX Yncel (PyHKIIMIHOTO apryMeHTa
4 Hauana matematnueckoro anaimsa
4.1 IlocnenoBaTenbHOCTD, CIIOCOOBI 3aJaHUA CTA0OMIBHOCTH. MOHOTOHHEIE ITOCJIEA0BATEILHOCTH
Apudmerndeckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObIBaromas reomeTpudeckas nporpeccus. CymMma OeCKOHEYHO
4.2 yObIBaroIeil reoMeTpruueckoi nporpeccu. QopMyna CI0XKHBIX MPOLEHTOB. VICronb30BaHUE MPOTPECCHH UIS pPEIleHUs 3aaady
MIPUKIIATHOTO XapaKTepa
5 MHoO)kecTBa U JIOTUKA
51 Hanee, onepauuu Haj notokamu. Juarpammel Diinepa — BenHa. [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO 000pYAOBaHUS IS

OIMCAHUs MPOLECCOB U HAIIPABIICHUH, PU PELICHUH 3a/1a4 U3 APYTUX XUMUUYECKUX BEIIECTB.




Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

5.2 Ornpenenienue, BHIBOIbI, aHAU3, JOKA3aTEIbCTBA
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Hucna u BBIYUCICHUS

1.1 EcrectBenHble U 11eble yncna. [Ipu3Haku 1eIMMOCTH LEIbIX YHCel

1.2 Crenens ¢ panoHaabHBIMU IIpU3HaKaMu. CBOICTBA CTENIEHU

1.3 Jlorapudm uyucna. JlecaTuuHbie U SHEPreTUYECKUE JIOTapUPMBI

2 VYpaBHEHUSI U IBETOUKH

2.1 [IpeoOpa3oBanue BbIpakeHU, CoAepKALUX JTOTapUPMBbI

22 ITpeoOpa3oBaHue BBIpAKEHUH, COAEPIKAIMX CTENEHH C PAl[MOHAIBHBIMU IPU3HAKAMHU

23 IIpuMepsl TPUTOHOMETPUYECKUX TTOKa3aTeen

2.4 [TokazaTenbHbIe ypaBHEHHS U JOKA3aTEIbCTBA

2.5 Jlorapudmuueckue ypaBHEHHsI U CUMBOJIBI

2.6 Cucrembl TMHEMHBIX JaHHBIX. PellieHne npukiajaHbIX 3a/1a4 ¢ MOMOUIbIO0 CUCTEMBbI JINHEHHBIX (GOpMYII
2.7 CucTeMbl ¥ IOUCK PAaLlMOHAIBHBIX 00Pa3llOB U aHAJIOTOB

2.8 [IpumeHeHne MeTOJa, CUCTEM M METOJOB JJISl PELICHUS MaTeMaTWYeCKHX 3aJad W 3aJad U3 PaziIMuHBIX 00JacTel HayKu U




Kon

IIpoBepsieMblii 3JIeMEeHT COiep:KAHUS

peanbHON KU3HU

3 OyHKIMH U TpaduKu

31 ¢yukuus. Ilepuonuueckue ¢yHkuuu. @DYHKIUS HPOMEKYTKM MOHOTOHHOCTH. (DYHKIMM MaKCUMYMOB M MHHHUMYMOB.
' HaubonpIiiee n HanmeHblIee 3HaYeHUE (YHKIIUU HA TPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIINH, UX CBOMCTBA U TpaduKy.

33 [Toka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOUCTBA U IpadUKu.

34 Ucnons3zoBanne QpyHkiuii rpaduKoB 11 perieHui MaTEMaTUYECKUX U JIMHEHHBIX CUCTEM

35 Hcnonb3oBanue GpyHKIMHI rpaduKoB Ui UCCIEI0BaHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE MPUBOJIAT K PELLICHUIO 33a1a4 U3

IPYTUX XUMUYECKUX BEILIECTB U ONUCAHUS JKU3HHU.

4 Hauana matemaTndeckoro aHaiamsa

4.1 HenpepsiBHble QyHKIIMU. METOA HHTEPBAJIOB /JIs1 PACTBOPOB aHAJIOI'OB

4.2 [TpousBonnas Gynkuus. ['eomerpudeckuii 1 GU3MYECKHIA CMBICI TPOU3BOIHOM

4.3 ITpoun3zBonHbIe neMeHTapHble QyHKIMH. DOpMyIIbl HAaX0XKIEHHSI TPOU3BOIHOM CyMMBI, IPOU3BEACHUHN U YaCTHBIX (DyHKIHIT

44 [TpumeHeHne NPOU3BOAHOM K HCCIIEJOBaHUIO (DYHKIMI HA MOHOTOHHOCTD U 3KCTpeMyMbl. HaxosxaeHne 60JbIIero 1 MeHbIIero
' 3HayeHUs! PYHKIUHU HAa OTPE3Ke

45 IIpumeHeHne NPOM3BOAHON M HAXOXKIEHUS HAWIY4LIEro PEIICHUs B MPUKIAIAHBIX 3a1adax, s ONpPENElICHHs] CKOPOCTH
' npoiiecca, 3a1laHHOi GopMyIIoil UK rpaduKoM

4.6 [TepBooOpaznas. Tabnauia nepBooOpa3HbIX




Kon

IIpoBepsieMblii 271eMeHT CO/IePKAHMS

4.7 WuTterpan ero reoMeTpuueckuil v puznveckui cMpicil. Beruncnenne unrerpana no ¢popmyine Hetorona — JleiiGHUIIBI

MPOBEPSEMBIE HA EI' [1I0 MATEMATHUKE TPEBOBAHUS K PE3YJIbTAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOI NPOT'PAMMBI CPEJHET'O OBIIET'O OGPA3OBAHMS

Koa nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl
cpeaHero oouiero odopa3oBaHus

Bnagenne meronamu 10Ka3aTenbCTBa, ajJrOpUTMaMU pELIEHUS 3a4ady; yMeHue (OopMyJIMpoBaTh W ONEPUPOBATH
HNOHATUSIMU: OIpEeJesieHHe, aKCHOMa, BBIBOJbI, 0OOCHOBAaHUE, CBOMCTBO, NPU3HAK, JOKA3aTelbCTBO, PAaBHOCUIIbHBIE
(bopMyIMPOBKH; MPUMEHATh UX; YMEHUE (POPMYIUPOBATH OOPAaTHOE U MPOTUBOIOJIOKHOE YTBEpPXKIECHHE, IPUBOJAUTH
IpUMEpPbl M KOHTPIPHUMEPHI, HCIOJb30BaTh METOJ MATEMaTU4YEeCKOW MHIYKIUHM; IPOBOAUTH JOKa3aTEIbHbIE
paccyXaeHus NP ONpeNeIeHUN 3a]1a4, OIIEHUBATh JIOTHYECKYIO NMPAaBUIBHOCTh PACCYKJIEHUI; YMEHUE ONEepUpOBaTh
MOHATHAMM: MHOXKECTBO, IIOAMHOXECTBO, OINEpalM¥ HaJ KOJMYECTBAMH; YMEThb HCIOJIb30BaTh TEOPETUKO-
MHO>KE€CTBEHHBIN anmapaT JUls OIMCaHUs POLIECCOB U HANPABJICHUH U IIPU ONIPEAEIEHUH 33]1a4, B TOM YHCIIE U3 APYTUX
XMUMUYECKHX MPEIMETOB; YMETh ONEPUPOBATh MOHATUAMU: Trpad, CBA3HBINA Tpad, AepeBo, MUK, rpad Ha MIOCKOCTH;
YMEHHE 33/1aBaTh U ONMUCHIBATh rpadbl pa3IMuHbBIMH METO/IaMHU; HCII0JIb30BaTh I'paduKH IIPH ONPEICICHUN 33/1a4H

YMeHue onepupoBaTh MNOHSITHUSMHU: E€CTECTBEHHOE YMCIO, YHUCIO, CTENEeHb C LEJIbIM I[10Ka3aTesleM, CTENEHb C
paroHaIbHBIM TIOKA3aTeNIeM, CTETICHb C BEIIECTBEHHBIMU €MHUIIAMU, JIOTAPU(M YUCEN, CHHYC, KOCUHYC U TaHTEHC
MOCJIEIOBATEILHOTO YKCIIA, OCTATOK 10 MOJYJIIO, Pa3yMHOE YHCIIO, UPPAIMOHAIBHOE YUCIIO, IENBIX, PAllMOHAIBHBIX,
YHUCJIOBBIX YHCEI, YMETh UCIIOJIb30BATh MPU3HAKHU JIETUMOCTH, HAMMEHBIITUN OOIINN TeTUTEh U HAUMEHBIIINA 00U
KpaTtkuil anroput™ EBKkiuaa mnpu omnpelneseHuu 3aJaud; 3HAKOMCTBO C Pa3JIMYHBIMHM IO3ULMOHHBIMHU LIETISIMU
CUHCIICHHSI; yMEHHE BBITIOJIHATH BBIYUCIICHUE OIICHOK M IPE0OPa30BLIBATh BEIPAXKEHHH CO CTEIIEHBSMU U JIOTapr(pMamH,
peoOpa3oBhIBaTh JIPOOHO-PAIMOHANILHBIE BBIPAKECHHS; yMEHUE ONEPHPOBATH MOHATHSIMH: IOCJIEI0BATEIBLHOCTD,
apudMeTHIeCcKasi MPOTPECcCus, TEOMETPUUIECKasi MPOTrpeccus, OECKOHEYHO yOBIBarOIasi TEOMETPUUECKAs MMPOTPECCHS;
yYMEHHE 3aJlaBaTh IOCIEA0BATEIbHOCTH, B TOM YHUCJIE C TOMOIIBID PEKYPPEHTHBIX (POPMYJ; YMETh ONEpPHUpPOBATH
MOHSATUSMU: KOMIUIEKCHOE YUCIIO, CONMPSKEHHBIE KOMIUIEKCHBIE YMCIa, MOJYJIb U apryMEHT KOMIUIEKCHOTO YHKCIIa,
(hopMBI 3aIFCH KOMILICKCHBIX YHCelT (TeOMETpHISCKasl, TPUTOHOMETPHYIECKas M alireOpandeckas); yMETh IPOU3BOINTh




Koa nposepsiemoro
TpeOoBaHUSs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
cpeaHero oouero od0pa3oBaHus

apudmeTnyeckue AeUCTBUS ¢ KOMIUIGKCHBIMU YHCIIAMH; MPUBOJIUTH MIPUMEPHI UCIIOJIb30BAHUS KOMIUICKCHBIX YHCEN,;
OINEPUPOBATH NOHATHSIMH: MaTpulia 2xX2 1 3%X3, onpeAeanTeIb MATPUILLI, TEOMETPUUYCCKHUN CMBICT ONPEASTUTEIIS.

YMeHue ONepHUpOBaTh IMOHATHAMU: PATUOHAJIIBHBIMU, HWPPALNUOHAJIBHBIMU, IIO0KA3aTCIbHBIMH, CTCIICHHBIMHU,
JIOFapI/I(i)MI/I‘IeCKI/IMI/I, TPUTOHOMCTPUYICCKUMH YpPAaBHCHHUAMHU W TPHUBCACHHUAMHU HUX CUCTEM; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hp606paSOBaHI/I€, YpaBHCHHUEC, CHMBOJIO, CHUCTEMA OKBHUBAJICHTOB U
SKBHUBAJICHTOB, PABHOCHJIbHOCTH SKBUBAJICHTOB, 9KBUBAJICHTOB U CUCTEM; YMCTh PC€IIaTh YPABHCHUA, CXEMBI U CUCTEMbI
C NOMOIIBKO PA3JIMYHBIX MMPUCMOB; PCIIUTbL YPABHCHUC, IBET U CUCTEMY C IAPAMCTPOM; NPHUMCHATH YpPABHCHMHA,
CHUMBOJIbI U UX CUCTCMBI JJIS1 PCIICHHUA MATCMATHYCCKUX 3ada4v U 3a/1a4 U3 Pa3JIMYHBIX oOacreit HAayKHu U peanLHoﬁ
KU3HU.

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKUUS, (QYHKIUA UYETKOCTH, (QYHKIMA NEePUOAMYHOCTH, (QYHKLHUSA
OrPaHUYEHHOCTH, (PYHKIUS MOHOTOHHOCTH, (YHKIMS SKCTpeMyMma, (DYHKIMS MaKCHUMalbHOTO M HAaWMEHBILIETro
3HAYEHUs Ha TPOMEKYTKE, HeMTpepbIBHAS (DYHKIIHSI, aCHMITOTHI rpaduueckoil GyHKINH, IepBasi U BTOpasi IPOU3BO/IHAS
GyHKIUS, TeOMETPUYECKUM U (U3NYECKUN CMBICT MPOU3BOAHOM, epBOOOpa3Hasi, ONpEeIICHHbI HHTETpall;, yMEHHE
HaXOJUTh aCUMIITOTHI ITpapuuecKux (QyHKIUI; yMeHHue 00eceunTh MPOU3BOIHBIE CYMMBI, IPOU3BECHNS UCKYCCTBA,
YacTHBIE U KOMITO3UIIMOHHBIC (YHKIIMH, HAXO0X/IECHUE SKBHBAJCHTHOM KacaTelbHOM K (QYHKUMHU Tpaduka; yMeHHE
HaXOJIUTh MPOM3BOIHBIC IEMEHTapHbIe (DYHKIMH; YMETh UCTIONB30BaTh MPOU3BOIHYIO (DYHKIIMIO JIJIsl UCCIIEIOBAaHHMS,
HaXOAUTh (PYHKIMH HAMOONBIIErO0 M HAMMEHBIIETO 3HAUYECHUS; CTPOUTH IpaUKh MHOTOUJIEHOB C HCIOJIb30BaHUEM
anmnapatoB MaTeMaTHYECKOro aHaln3a; MPUMEHATh MPOU3BOJHYIO Ui HAXOXKICHHWS HAWIy4YlIMX peLIeHUuH B
NPUKJIAJHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMUYECKHX U (PU3MUYECKUX 3a/ladyax; HAXOXKJICHHE IJIOUIaJd U 00BEMOB
¢urypel C TIOMOILIBI0 HHTETpaja; NPUBOAUTH MPHUMEPHl MATEMaTHYECKOTO HCCIENOBAaHHA C  TOMOIIBIO
JubdepeHIMATBHLIX YPaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: GYHKLUSA rpaduka, o0OpaTHast GyHKLUS, GYHKINSA KOMIIO3ULIUY, TUHEHHAs QyHKIMS,
KBaJpaTu4Has (QyHKIHS, palroHaIbHas (YHKLUS, CTeTIeHHass (PYHKUUS, TPUTOHOMETpUUecKkue (QyHKIMH, oOpaTHbIe
TPUTOHOMETpHYECKHE (PYHKINH, TOKa3aTeIbHas U JIorapudMudeckas GyHKINN; YMETh CTPOUTH TPAPUKH U3yUECHHBIX
(bYHKIMIA, BBITOIHATH NMpeoOpa3oBaHus TpaduKoB (YHKIMHA, MUCIIOIB30BaTh TpaduKu U1 U3y4YCHUS HPOLIECCOB U
3aBHCUMOCTEH, TIPH ONpPEAENEHNH 3a1ad U3 APYruxX (GU3HMYECKUX IPEIMETOB M 3a7ad U3 aHalIu3a KM3HU; BBIPAKaTh
(bopMyJIBl B 3aBUCUMOCTH _OT BEJIMYMH; MCIIOJIb30BaTh (DYHKIIMK CBOMCTB M Ipa)MKOB JUIS PELICHUS MaTEMaTHYECKHX




Koa nposepsiemoro
TpeOoBaHUSs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
cpeaHero oouero od0pa3oBaHus

3aj1a4, 1300pakeHUH U 3a]1a4 C MapaMeTpaMu; pUcoBaTh Ha KOOPAMHATHON IJIOCKOCTH CITyTHUKOBBIE U3MEPEHMSI, IIBETA
U MX CUCTEMBbI

YMeHue pemiaeT TeKCTOBBIE 3a7aud Pa3HbIX THIOB (B TOM YHCJE MPOLEHTHI, OJIW M 4YacTH, JBUXKEHHE, padorta,
CTOMMOCTH TOBAPOB U YCIIYT, HAaJIOTH, 33/1a4i B 00JIACTH YIIPABJICHUS JTUYHBIMU U CEMEHHBIMU (DMHAHCAMHU ); COCTABHUTH
BBIPAYKECHMSI, YPABHEHHUSI, YCIOBHS M UX CUCTEMBI MO YCJIOBHUIO 3aJa4d, MPUHATH MOJYYEHHOE PEUICHHE W OLICHUTh
MPaBIOTIOIOOHOCTh PE3yIhTATOB;, YMEHHE MOJCIHPOBATH PEAbHBIC CUTYyaIlMd Ha S3bIKE MaTEMaTHUKH; COCTaBUTh
BBIPQKEHMS, YPaBHEHUS, YCIOBHUS UM MX CHUCTEMBl ISl PELIEHUs 3a1a4M, YYUTHIBATh I[OCTPOCHHBIE MOJEIHU C
KCIIOJIb30BAHKMEM aIapaTHBIX aareOp, MHTEPIPETUPOBATH MOJTYUESHHBIN PEe3yIbTaT.

YMeHue ornepupoBaTh TMOHITHSAMHU: cpefHee apupMeTHYecKoe, MeauaHa, HauOOJbIIee W HAWMEHbBINECEC 3HAUYCHHUS,
pa3Max, MHcClepcusi, CTaHIapTHOE OTKJIOHEHHE 4YHCIOBOTO Ha0opa; YMEHHE W3BJIEeKaTh, WHTEPIPETHPOBATH
uH(pOpMaIIMIo, TPEICTABICHHYI0 B Ta0NMIlaX, Ha aUarpaMMmax, rpadukax, OTPa)Kalollyld CBOWCTBA MPUPOIHBIX
MIPOIIECCOB M MEPCIICKTHB; HHPOPMAITUSI O BHICOTE C IMOMOIIBIO0 TAOIUI] ¥ TUATPAMM; PACCUYUTHIBATH CTATHCTUYCCKUE
JIaHHBIE, B TOM YHCIIC€ C NMPUMEHEHHEM TpadUuecKruX METOJIOB M AJICKTPOHHBIX CPEACTB; IpaUUYECKU MPOBOIUTH
COBMECTHBIE HaOIIOICHUS C TOMOIIBIO IMarpaMM pPacCcesiHUS U JIMHEWHOM perpeccuu

YMeHne onepupoBaTh MOHATHAMH: CIyYailHBIN ONBIT M CIlydyailHOE COOBITHE, TNIAHMPOBAHUE CIYYalHOTO COOBITHS,
yMeHHEe OOOCHOBAaHHO MCHOJb30BaTh TIpaUyecKUe METOJbl; HPUMEHATh (OPMYJbl CIOKEHUS W YMHOXKEHUS
BEPOATHOCTEH, (hOpMyJTy MOJHON BEpOSATHOCTH, (opMyiay bepHymnn, koMOMHAaTOpHBIE (aKThl U (POPMYIIbI; OLEHUTH
BEPOSTHOCTh PA3JIMYHBIX COOBITMH; yMEHHE OINEpUpPOBaTh MOHATHAMM: CilydaiHas BEJIWYHMHA, pacHpeieseHue
BEPOSTHOCTEH, MaTeMaTHYECKOE OXKMAAHWE, MUCIIEPCHS W CTaHAApTHOE OTKJIOHEHHE, ClydailHas Mmepa, (yHKUIUS
pacupeneneHdss U IUIOTHOCTH PaBHOMEPHOI'O, MEPHOTO W HOPMAJIBHOIO PAaCHpPENENICHUs; YMEHUE HCIOJb30BaTh
CBOWCTBA U3yUYCHHBIX paclpeieleHui AJ1s pelleHHs 3a/1a4; 3HAKOMCTBO C MOHATHAMU: 3aKOHBI OOJIBIINX YHCEII, METObI
BBIOOPOYHBIX MCCIIEOBAHUHN; yYMEHHE NPUBOIUTH MPUMEPHl MPOSBICHUS MpaBa KPYIHBIX JIIOJACH B YCIOBUSAX U
OOIIECTBEHHBIX SBJICHUSAX; YMEHUE ONEPUPOBATH MOHATUSAMH: COUYETaHME, IEPECTAaHOBKA, YHCIO COYETAHHUM, YHUCIO
nepecTaHoBok; 6MHOM HploTOHA; yMeHHe NMPUMEHSATh KOMOMHATOPHbIE (aKThl U PAcCy>KICHHS AJIsl pPElleHus 3ajad;
OLIEHUTh BEPOATHOCTh PA3JIMYHBIX COOBITUI; COCTABUTh BEPOATHOCTHYIO MOJEIb M MHTEPIPETUPOBATH MOTY4YEHHBIN
pe3yabpTar

YMeHHe onepupoBaTh NOHATHSAMU: TOUKA, MPIMOJUHEHHOCTD, INIOCKOCTHOCTD, MPOCTPAHCTBO, OTPE3OK, Jy4Y, pa3Mep




Koa nposepsiemoro
TpeOoBaHUSs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
cpeaHero oouero od0pa3oBaHus

yrjia, IUIOCKMH YTroJ, ABYTPAaHHBIM YIoJl, TPEXTPAaHHBIM YroJl, CKPEIIMBAIOUIMECA MpPSAMbBIC, MAPAIIIEIBHOCTh U
(byHIaMEHTATBHOCTh HAMPABJICHHOCTH W TIJIOCKOCTEH, Yrojl MEXIY MPSAMBIMA U TIOCKOCTHOCTSIMH, YTOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSHME OT TOYEK OO0 IUIOCKOCTEH, PACCTOSHHUE MEXIY IUIOCKOCTSMH, PAaCCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMETh MCIIOJIb30BAaTh MPU PACCMOTPEHUU 3aJla4dl M3yueHHbIC (DAKTHI U BBHIBOJBI TUIAHUMETPHUH; YMETh
OILICHUBATH pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA; CTPOUTHh MATEMATUIECKUE MOJICTH C TIOMOIIBIO TEOMETPUUECKUX
MOHSTUN ¥ MacIITabOB, PEIIaTh CBSI3AHHBIC C HUMU MPAKTUUECKHE 3aa9H.
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YMeHue omnepupoBaTh MOHATHSAMM: KBaJpaTHble (GUIypbl, OO0OBbEMHblE (UIYpbl, MHOTOTPAHHUK, MPABUIbHBINA
MHOT'OTpaHHHK, C€Y€HHEe MHOTOIpaHHMKa, KyO, mapajuiesenumes, npu3Ma, mupaMmuaa, Gurypa u OCHOBA, LMIHHID,
KOHYC, Imap, cepa, kBaapaTtHas cdepa, MIIONIATs MOBEPXHOCTH MUPAMUIBI, TMPU3MBI, KOHYC, LUK, 00beM Kyo0a,
IIPSIMOYTOJIBHOTO NapauleIeNUIea, TUPAMUbI, IPU3MBI, WIMHIPUYECKNN, KOHYC, I1apa, pa3BEPTKa MOBEPXHOCTH,
ceueHre KOHyca W LWIMHJpA, MapajuleibHas OCh MM OCHOBaHME, CEYeHME IIapa, IJIOCKOCTb, Kacaromasics cdepa,
WINHAPUYECKUH, KOHYC; YMETh IMOCTPOUTH CEYEHNE MHOTOTPAHHUKA, HAPUCOBATh MHOTOI'PAaHHUKH, (PUTYPHI U TTaHENb
YOpaBI€HUS, UX CEYEHHSA, B TOM YHUCIE C IIOMOIIBI0 D3JEKTPOHHBIX CPEACTB; yMETh IPUMEHSATh CBOWCTBA
reOMEeTPUUECKUX (UTYp, CAMOCTOATEIBHO (POPMYIUPOBATH ONPEAEICHHS U3ydaeMbIX (PUTYp, BBIIBUTATh TMIIOTE3BI O
CBOMCTBaX M TPU3HAKAX TIE€OMETPUUYECKUX (Uryp, OOOCHOBBIBaTH WM JIOKa3blBaTh MX; YMEHHE IPOBOAUTH
KJIACCHYECKYyl0 (Urypy C HCIOJIB30BAHMEM pA3JIMYHBIX HCTOYHHUKOB SHEPrUM, BBIOJIHATH HEOOXOAUMBIE
JIOTIOJTHUTEIbHbIE KOHCTPYKLIUU
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YMeHue onepupoBaTh MOHATUSAMU: IBUKEHUE B IPOCTPAHCTBE, NAapaJICNIbHBIN EPEHOC, CUMMETPHUS HA IUIOCKOCTH U
B NIPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue Mo00us, MOA00HbIe (GUTYpHI; YMEHHE pAacliO3HABAaTh PABHbIE M MOX0XKHE
¢Gurypel, B TOM 4YHClI€ B NPUPOZE, MUCKYCCTBE, apXUTEKTYpE; HCIOJIH30BATH I'€OMETPHUECKHUE COOTHOUICHUS NpHU
OTIpe/IeNICHUH 3aJau; HaXOAUTh T€OMETPUUECKIe U3MEPEHUs (AJIMHY, YTOJI, IJI0La/1b, 00bEM) MpHU PEIICHUH 3aa4 U3
JpyTUX NPEAMETOB MCCIIEAOBAHUS U U3 HAONIONEHUsS KHU3HH;, YMETh OILICHWBAaTh N€OMETPUYECKHE pa3Mephl (JUIMHY,
yToJl, IUI0IIA/lb, 00BbEM, IJIOIIAL TOBEPXHOCTH), UCTIONb3Ysl U3YUEHHBIE ()OPMYIIBI U METOIbI, B TOM YHCJE: IJIOMIAIb
MOBEPXHOCTH, TNHMPAMUABI, TPH3MbI, KOHYCHI, IIWIMHIApPA, TIUIOMAAs cdepbl; 00bEM Kyba, NPSMOYTOIBHOTO
napasuieNienunesia, TMpaMuIbl, MPU3MbI, IIMHAPA, KOHYCa, [1apa; YMEHUE HaXOJUTh OTHOILIEHHE K o0beMaM JH00H

(bUrypsl
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YMeHHE ONepHupoBaTh MOHATHSAMU: NPSIMOYIOJIbHAS CHUCTEMa KOOPDIAMHAT, BEKTOP, KOOPJAMHATHI TOUYCK, KOOPIAMHATHI




Koa nposepsiemoro
TpeOoBaHUSs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
cpeaHero oouero od0pa3oBaHus

BEKTOPOB, IIPOMEKYTOUHBIE BEKTOPA, IIPOM3BEICHUE BEKTOPA HA YHUCIIO, PA3JI0KEHNE BEKTOpa HAa OCHOBE, CKAIIPHOE
MPOU3BEJCHNUE, BEKTOPHOE MPOU3BEACHUE, YTOJ MEXKIAY BEKTOpaMU; Y METh UCIOJIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN
METO/I JJIsl PELLICHHUS] TeOMETPUUYECKUX 3a/1a4 U 3a]1a4 IPYTUX 00BbEKTOB.
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YMmenue OpeaACTAaBJICHHOIO METOAa pCIICHUSA 3a/lad; TIOHUMAHUC I/IHHOBaHI/Iﬁ B MAaTCMATUKC B U3YUYCHUU TGHI[GHI_[I/Iﬁ )41
MPOMBIINIJICHHBIX IIPOLECCOB U TCHI[CHIII/IfIQ YMCHHEC pPaCIIO3HaBaTbh YPOBHU COJIHEYHOII MaTeMaTUKUd B HCKYCCTBC,
YMEHHE NPUBOJINUTE MPUMEPE MATEMAaTHUCCKUX OTKPBITHI POCCUMCKON M MHUPOBOM MaTEMAaTHUSCKON HAYKH




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMBIX HA EI'3 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yuicia 1 BBIYUCIICHUS

1.1 EcrecTBeHHbIC U 1IeIbIE yncha. [[pu3Haku I1eJIMMOCTH HEIBIX YHCEI

1.2 PanmonanpHble uncna. OOBIKHOBEHHBIC M IECATHYHBIC TPOOH, TPOIICHTHI, OECKOHEYHBIC TEPHOTHISCKHIE TPOOH
1.3 ApudmeTndeckuii KOpeHb HaTypaabHOM cTeneHu. JedcTBrs ¢ apudMeTHUeCKUMU BparaMu HaTypajabHOM CTEIICHH
1.4 Crenenb ¢ 11es1bIM npu3HakoM. CTeneHb ¢ pallMOHAJIbHBIMU NTpu3HakamMu. CBOMCTBA CTENEHU

1.5 CHHYC, KOCUHYC M TAHT'€HC YUCJIOBOI'0 ApIryMEeHTa. APKCHUHYC, apKKOCHHYC, apKTAHI'€HC YHCJIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U SHEPreTUYECKUe JIOrapruhMbl

HeiictButenbHbie 4ucna. ApudMeTHYECKHE OMNEepaluyd C pealbHBIMU uuciaMmu. [IpuOnrkE€HHBIE BBIYHUCICHHS, IpaBUIIA

17 OKPYTJICHUS, TPUKUIKA U OIIEHKA PE3YJIbTaTa BEIYUCICHUS

1.8 ITpeoOpazoBaHKe BhIpaKECHUI

1.9 KommiekcHpie uncia

2 YpaBHEHUS U IIBETOYKHU

2.1 I{enbie 1 IpOOHO-palMOHAIbHBIC YPAaBHECHHUS

2.2 HppaunoHaibHbIE YPABHEHUS

2.3 TpUroHoMeTprueCKue YpaBHEHHSI

2.4 ITokazarenbHbIe U JIOTapru(pMUUECKIe YPAaBHEHUS

2.5 I{enbie 1 T1pOOHO-PAIIMOHATLHBIC IIBETHI

2.6 WppanmonanbHbie 1IBETHI

2.7 ITokazaTenbHbIC U JOTapUOMHUYECKHE CHMBOJIBI

2.8 TpUroHoMeTpruuecKre 3HaK1

2.9 CucTteMbl, ONpeIeICHUE U TOATBEPKICHUE
2.10 YpaBHEHHUsI, HACTPOMKH M CUCTEMBI C ITApAMETPAMU




Kona IIpoBepsieMblii 31eMEHT COAePKAHUSA
2.11 Matpuiia cucTeMbl JIMHEHHBIX Mojienei. OnpeeauTenb MaTpUllbl
3 OyHKIMU U TpaduKu
31 @yukiys, crocoOsl 3ananus ¢yHkuuu. ['paduk yskiuu. BzaumHo oOpatnble ¢yHKkuuu. YETHBIE W HEUETHBIC (DYHKIIUH.
[lepuoanueckue GyHKIUU
OO6nacte ompeneneHus: U MHOXKECTBO pe3yibraTtoB ¢yHkimid. Hymn ¢ynkuwms. IIpomexyTku 3HaKomoctostHcTBa. DyHKIMs
3.2 MPOMEXYTKH MOHOTOHHOCTH. DYHKIIMM MakCUMyMOB U MHUHHMYyMOB. Haubonbliee u HauMmeHblllee 3HAUY€HHE (YHKIMH Ha
IPOMEKYTKE
33 CreneHHasi GYHKIHS ¢ HATypaJIbHBIM U 11eIbIM 00pa3oM. Ee cBoiicTBa u rpaduk. CBoiicTBa u rpaduK JOCTUTAIOT 71 -OW CTETICHH
3.4 Tpuronomerpuyeckre HyHKIMHI, UX CBOWCTBA U TpadhUKH.
3.5 ITokazarenpHas u Jorapudmuyueckas GyHKINU, UX CBOMCTBA U IpadUKH.
3.6 Touku pa3pbiBa. AcUMITOTHI rpadukoB pyHkumid. CBONCTBA GYHKITHMI, HENPEPHIBHBIX HA OTPE3KE
3.7 ITo mocnenoBaTeIbHOCTSIM, METOIAM 3aJIaHUSI HETPEPHIBHOCTEH
3.8 ApubmeTrndeckasi 1 reoMeTpuueckas nporpeccuu. opmysia CI0KHBIX IPOIICHTOB
4 Hadana MaTeMaTH4ecKoro aHajim3a
4.1 ITpousBoanas dyukiwms. [IponsBoaHbIe 31eMeHTapHbIe HYHKIIUU
49 [TpumeHeHHe MPOU3BOTHOM K UCCIIENOBAaHUIO (DYHKIIMK HAa MOHOTOHHOCTh U 9KCTpeMyMbl. HaxosxaeHue 00bIIero u MeHbIIETo
) 3HaueHMs (PYHKIIMH Ha OTPE3Ke
4.3 ITepBooOpasnas. Muaterpan
5 MHOXeCTBa U JIOTHKA
5.1 Jlanee, onepanuu Haja notokamu. /lnarpammel Ditepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTatucTUKa
6.1 OmnucarenpHas CTATUCTUKA
6.2 BepositHOCTh
6.3 KomOuHaTopuka
7 I'eomerpus
7.1 Durypsl Ha MJIOCKOCTH




Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
7.2 IIpsiMbl€ ¥ pOBHBIE B IPOCTPAHCTBE

7.3 MHOTOrpaHHUKH

7.4 Terna ¥ MOBEpXHOCTh KOMIIBIOTEPA

7.5 KoopauHatsl u cornamieHust




YYEBHO-METONYECKOE OBECIHHEYUEHUE OBPA3OBATEJIBHOT'O NIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. OTKpBITHINM OaHK 3a/laHui IO MaTeMaTuke www.fipi.ru
2. ®enepanbHblid HEHTP TECTUPOBAHUS WWW.rustest.ru
3. Pemry EI'D https://ege.sdamgia.ru/



