MHWHHUCTEPCTBO IMPOCBEIEHUA POCCUHMCKOM ®EJEPAIIIN
MuHHCTEpPCTBO 00pa30BaHus H HAYKH AJITAiiCKOT0 Kpasi
Komurer no oopa3oBanuio ropoaa bapuayia

MBOY "I'mmua3zus Ne80"

PACCMOTPEHO CONTACOBAHO YTBEFAEHO
PyrosomITeTs MO Jar, mapertopa no YBF | Oapestop MBOY "Tinimsuna $0°
; Muapomos AA
& MMakrmmgs E.B Crpmmimosa A H. Mooy M3 1 3epem o7 o23s 08 2024 .
[Mpotokea Nel ot «22s 08, 24r

ST, -

[

ety [JOKYMEHT MOAMUCAH
e 3MEKTPOHHOW MOAMUCHIO

CepTudpmnkar:
00ff 662b 0027 £095 b5aa 3db2 812e el35 d2

Wapatens: KASHAYENCTBO POCCUM

PABOYAS ITPOTPAMMA BbigaHa: MupoOHOB AneKcaHAap AneKceeBuy

OencTBuTteneH: ¢ 25.08.2023 no 17.11.2024

(ID 4547048)

yueOHoro npeamera «AJredpa 1 Ha4ajaa MaTeMaTHYeCKOr0 aHAJIM3a.
ba3oBblii ypoBeHb»
1u1st oOyyatromumxcst 10 kiaccos

Cpok peanu3zanuu nporpammbl 2024/2025 yueOHbIH 101

bapnaya 2024



MNOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yue6HOTO Kypca «Anredpa n Hauaiza MaTEMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB pa3spaborana Ha
ocHoBe denepanbHOro TOCYIapCTBEHHOIO 00Pa30BaTENIbHOIO CTAHIAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00€CTIEUYMBAET OBJAJCHHE KIIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMH OCHOBY [UJIsl CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa30BaHMsl, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0yYAIOIINXCS.

LEJIN U3YUEHMA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBJISETCA OJHUM U3
HauboJiee 3HaYMMBbIX B IPOTpaMMe CTapIlei HIKOJIbI, HOCKOJBbKY, C OHON CTOPOHBHI,
OH O0ecrneynBaeT MHCTPYMEHTAIbHYIO 0a3zy Ui H3yUeHHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JAPYTrod CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YpOBHE, HEOOXOJAMMOM il OCBOCHHS KypCOB
MH(pOpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
ydalydecs OBJIAJICBAIOT YHUBEPCAJIHHBIM SI3BIKOM COBPEMEHHOUN HayKH, KOTOpas
dbopMyIHpyeT CBOU JTOCTHKEHUS B MaTeMaTHYEeCKOH (hopme.

Kypc anreOpsl 1 Hauan MaTeMaTHYe€CKOro aHajIu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAaMU (PU3UKH, XUMUHU, OUOJIOTMH, NOHUMaHUs
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIECTBEHHOW JKM3HU, TO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOW XW3HHU. B ToXke Bpems OBIiaieHUE
aOCTpakTHBIMH ¥ JIOTHYECKH CTPOTHMMH MAaTEMaTHUYECKUMU KOHCTPYKIUSIMU
pa3BUBaET yMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, KCTIOJh30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlIIeHHE. B xone n3ydenus
anreOppl W Havall MATEMaTHYECKOTO aHajin3a B CTaplied IIKOJEe Ydarluecs
MOJIyYatOT HOBBIM OMNBIT pEIIEeHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTyallud M HMHTEpIpeTaluu
MOJIYYCHHBIX ~ PENICHUHM, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MpPUPOJE, HAYKE M B MCKYCCTBE, C BbLAAIOLIUMUCS
MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOpaMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOMIUNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHOH AesaTenbHOCTH,



TpeOyroriei CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAaT.

B ocHoBe MeToanku 00ydeHus anredpe U HayajaaM MaTeMaTHYeCKOro aHalIn3a
JICKUT JIEATETbHOCTHBIA TPUHIUI O0yYEHHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYUCIECHUNY,
«DyHkuMK U rpa@ukn», «YpaBHEHHS U HEpaBEeHCTBAa», «Hauana maremaTuueckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATENBHO-METOIMUECKUE
JUHUU HW3Y4aloTCs Ha MPOTSDKEHMM JABYX JIET OOy4YeHHUsi B CTaplliel IIKoJle,
€CTECTBEHHO JOIOJIHAA APYT Apyra U IOCTEIIEHHO HACHIAsACh HOBBIMU TEMaMU U
paznenamu. J[aHHBIA KypC SIBJIIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe colepKaHHE€ HECKOJbKMX MaTeMaTHUYeCKHX JUCUUIUIMH:  aiureopa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOPUs MHOKECTB U Ap. I1o mepe Toro
KaK yyalluecs OBJIa/IeBalOT BCE Oojiee MIMPOKMM MAaTEeMATUYECKUM alnaparoMm, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCSA YMEHHE CTPOUTh
MAaTeMaTHYECKYIO MOJIENIb PEAJIBHOW CUTYAllMHU, IPUMEHATH 3HAHMUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Havyaja MaTEeMaTHYECKOTO aHalu3a», [Js peleHus
CaMOCTOSITENIbHO ~ C(OPMYJIMPOBAHHOM MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH ITOJy4YECHHBIN pe3yJIbTar.

ConepxaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiell mikoige oco0oe BHHUMAaHUE YIEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pesyapTaT. OOyuarmuecss MOJy4YaloT HAaBBIKM NPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JIEWCTBHM C 4YWCIaMU, 3allMCaHHBIMA B CTaHIapTHOU (opme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3fesie MporpaMMbl
MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPAUUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKUIMNA C TOMOILBIO TPOU3BOAHON, PEIICHUH MPUKIAAHBIX 3a/lad U 3a7ad Ha
HaXOXJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMupOBaHHE YMEHUI
BBIMIOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIEpKAINX CTENEeHU U Jorapudmel. bmaronaps u3ydeHHio anreOpanuecKkoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST y4aluxcs, (OpPMHUPYIOTCSI HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMaMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEPAaBEHCTB. AnreOpa npeiaraet 3pPpexkTuBHbIE
WHCTPYMEHTBI ISl PELICHUS MPAKTUYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUSA «DPYHKIUM U TpapuKu» TECHO
NIEPEIUIETACTCA C IPYTUMH JIMHUAMU KypcCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTD N3YUYEHUS MaTepraia. M3ydeHne CTeneHHOM, TOKa3aTeJIbHOM,
Jorapu(pMUYECKO U TPUTOHOMETPUYECKUX (YHKLMA, UX CBOWCTB U TIpa(UKOB,
UCITOJIb30BaHUE (DYHKIMI U1 pelieHus 3aia4d U3 JPYruxX yYeOHBIX MPEAMETOB U
pearbHOM KU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM AaHAJIM30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YIENsIeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMHu 3aBUCUMOCTU MEXTY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIEN0BATh INOJYYEHHbIE (PYHKIUH, CTPOUTh UX TIPaPUKU.
Marepnai 3Toi coAepKaTeIbHON JUHNUN HALIEJICH HAa PA3BUTUE YMEHUN U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMUYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOW, Tpaduueckoii u cioBecHOM. Ero wu3yudeHume cnocoOCTBYeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTHM K OOOOIICHUI0 W
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

CopnepxarenpHass nuHuA «Hauvana MareMaTnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaroIIMMCsI, y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh HCCIIEI0BATh U
CTPOUTH rpapuKu PYyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYHCIIATH TUIOWAMU QUIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
IOCTPOEHUSI MaTEMaTHYECKUX MOJENIEH pEaJbHbIX CUTyalud, HaxO0XICHUS
HAWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCJIE€ COLMATBbHO-IKOHOMHYECKHUX,
3alayaXx. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOIO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bOopMHUPOBAHKIO YMEHHUI PAcIIO3HABATh MPOSBICHUS 3aKOHOB MaTEMAaTHKH B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIONIMXCS pE3yJbTarax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopeprkarenpbHO-METOAUYECKas JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSIIEHA  3JEMEHTaM TEOPUM  MHOXKECTB. |€0pEeTHKO-MHOKECTBEHHbBIE
IPEICTABICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U NPEAararoT
Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3felibl MAaTeMaTUKU U €€
IIPWIOKEHUN, OHHU CBSI3BIBAIOT Pa3HblE MATEMAaTUYECKUE AUCLUIUIMHBI B €IMHOE



nenoe. [loaToMy Ba’KHO AaTh BO3MOXKHOCTH IIKOJBHUKY TMOHUMATh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MATEMAaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE IPU3BAHbBI
chOpMHPOBATH HABBIKU TTOCTPOCHUS MOJICIICH PeaTbHBIX CUTYAIlUi, UCCIICTOBAHMS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
WHTEPHpPETALUU OJIYYSHHBIX pe3yIbTaTOB. Takue 3a/1aHusl BIUIETEHBI B KQXKIbIN U3
pa3zienoB MPorpaMMbl, TOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCTIONIb3YETCs IS
pelIeHHs] TPUKIAOHBIX 3an1ad. [Ipu pelieHun peanbHBIX MPAKTUYECKHX 3a7ad
yyaliyecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHI0, 0000IaTh W KOHKPETU3UPOBATH
npobiemy. [esreabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEHICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOTrO aHATN3ay.

B y4yeOHOM miiaHe Ha M3y4YeHUE Kypca ajireOpbl U Hadyal MaTeMaTUYECKOTro
aHajau3a Ha 0a30BOM ypOBHE OTBOAUTCS 2 yaca B Hexento B 10 kiacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooyuenust — 170 yacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie uynciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIEHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTENBLHOTO yucna. Mcnonbs3oBanue mnoaxoxsmied ¢GopMbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelicTBus ¢
apru(pMETUYECKUMH KOPHSMU HAaTypaJIbHON CTENIEHHU.

CuHHyC, KOCHHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAyKU U peanbHOU KU3HHU.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHble PYHKIINU.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm yskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. DopMyna CIOXKHBIX NPOLUEHTOB. Mcnonp3oBaHuE Mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcamMecTa «Maremartuka» JOJIDKHO oOecrneynBaTh JOCTHMIKCHHUC Ha YPOBHC CPCIHCTO 06HICFO
06p&30BaHI/Iﬂ CICAyrOmMuX JUIHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06p330BaT€JILHBIX PE3YJILTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS MIPOTPAMMBbI Y4eOHOTO TipeaMeTa «MaTeMaThKa» XapaKkTepUu3yroTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IPAXKTAHCKOM MO3UIIMKM 00YyUaIOIIEeTrocss Kak aKTHBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO
oO1ecTBa, MPEICTABICHUEM O MaTEMAaTHYCCKUX OCHOBAX (PYHKIIMOHHPOBAHUS Pa3IMYHBIX CTPYKTYP, SBICHUH, MPOLIECIYP
rpakJIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHHUEM B3aUMOJCHCTBOBATh C COLIMAJIBHBIMU HHCTUTYTaMHU B
COOTBETCTBHUHU C UX PYHKIMSIMU U Ha3HAYCHUEM.

[TaTproTryeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpaXkTaHCKON MSHTUYHOCTH, YBAKEHUSI K IIPOIIJIOMY M HACTOSIIIIEMY POCCHUUCKOM
MaTE€MaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHUSM POCCHMCKHMX MAaTEMaTHKOB W POCCUHUCKOW MaTeMaTHYECKOU
IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUMN B IPYTUX HayKaX, TEXHOJIOTHUAX, c(hepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMUTAHUS:

OCO3HAHHEM JYXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoja; Cc(POopMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATHUYECKOTO MOBEIECHUS, CBSA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKCHUW HAYKU U JEITEIbHOCTHIO YUYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO Oy ayIIEroO.

DCTEeTUUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIIOYas 3CTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajad,
PELICHUH, PACCYKICHUIN; BOCIPUUMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

du3nyecKkoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTEMAaTHUECKHE 3HAHUS B MHTEpPEcax 3/I0POBOT0 M Oe30MacHoro odpasa
JKW3HU, OTBETCTBEHHOI'O OTHOILIECHUSI K CBOEMY 3J0pPOBbIO (3710pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U



OTIbIXa, peryispHas Qu3nyeckas aKTHUBHOCTH); (U3UYECKOTO COBEPIICHCTBOBAHMS, MPHU 3aHATUAX CIIOPTUBHO-
O370POBUTEIIBHOU JEATENBHOCTBIO.

TpyznoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYZY, OCO3HAaHUEM IIEHHOCTH TPYJOJIIOOUS; HHTEPECOM K Pa3IMYHbIM cepaM MpodheccunoHaIbHOMN
JESITEIIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOM U €€ MPWIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIM BbIOOp Oymyiuei
npodeccuu W peann30BbIBATh COOCTBEHHBIE XMU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHUECKOMY
00pa30BaHUIO M CaMOOOPA30BAHHMIO Ha MPOTSHXKEHUWU BCEH JKM3HM, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHUIO B PEIICHUU
IIPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

Cc()OPMUPOBAHHOCTHIO IKOJOTUUECKON KYJbTYpPbl, IOHUMAHUEM BIIMSHUS COLIMAIbHO-3KOHOMHUYECKUX MPOILIECCOB Ha
COCTOSIHME IIPUPOTHON ¥ COLIMATILHON Cpeibl, OCO3HAHUEM ITI00AIBHOTO XapaKTepa SKOJIOITMUECKHUX MPo0IeM; OpUEeHTaLUEH
Ha IPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM ISl pEeIIEeHUs 3a/1a4 B 00IaCTH OKPYXaIOLEeH Cpeibl, IIIaHUPOBAaHUS MOCTYIKOB
Y OLICHKHU UX BO3MOXXHBIX IOCJIEACTBUMN I OKPYKAIOLIEH CPEBI.

[{eHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMHPOBAHHOCTBIO  MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YpPOBHIO DPa3BUTHUA HAyKd U
OOILIECTBEHHON MPAKTHKH, MOHUMAaHUEM MaTEMaTUYECKOM HayKH Kak c(epbl YeIOBEUECKOW NEATEeIbHOCTH, JTAloB €€
Pa3BUTHA M 3HAYMMOCTH ISl Pa3BUTHS LIUBUIN3ALMM; OBJIAICHUEM SI3IKOM MaTEMAaTUKHU U MAaTEMATUYECKOM KyJIbTYpOH KaK
CPEACTBOM IIO3HAHUSA MHpPA; TOTOBHOCTBIO OCYLIECTBIIATH IIPOEKTHYI0 M HCCIEAOBATEIBCKYI0 JEATEIBHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro mnpeamera «MaTemaTuka» XapakTepU3yIOTCs
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHLIMU OCliCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OelCmMEUIMU,
VHUBEPCATIbHBIMU PERYTIIMUGHBIMU OCUCMBUAMU.



1) YVuusepcanvuvie noznasamenvhvle oelicmsus, obecneuusarom Gopmuposanue 6a306bixX KOCHUMUBHBIX NPOYECCO8
ooyuailowuxcs (oceoenue Memooo8 NOZHAHUSL OKPYHCAIOWe20 MUpa, HNPUMEHEHUEe JIOSUHYECKUX, UCCIe008aAMENbCKUX
onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBbie JIorM4eCcKre NEUCTBUS:

BBISBJISTH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN MAaTEMATUYECKUX OOBEKTOB, MOHATUH, OTHOLIEHUNH MEXTY
NOHATUAMHU;, (OPMYJIHUPOBATH ONPEACICHUS MOHITHIA, YCTaHABINBATh CYIIECTBEHHBIM MPU3HAK KiacCUPUKALINY,
OCHOBAHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh, POPMYIUPOBAThH U IPEOOPA30BHIBATh CYXACHUA: YTBEPAUTEIIbHbIE U OTPUIIATENbHBIC, €IUHUYHBIE,
YaCTHbIE U OOLIUE; YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUs B (pakTax, JaHHBIX, HAOIIOJIEHUSIX U
YTBEPKICHUSIX; MIPEAJIaraTh KpUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUNIL;

JienaTb BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX W WHAYKTUBHBIX YMO3AKIIOYEHUH,
YMO3AKJIFOUECHHH 10 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIbHO JOKAa3aTeNbCTBA MATEMaTHUUECKUX YTBEPKIACHUM (MpsAMbIE U OT MPOTHUBHOIO),
BBICTPAMBaTh apryMEHTAIMIO, IPUBOJIUTh TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U
BBIBOJIBL;

BBIOMPATH CIIOCO0 perieHus yueOHOM 3a7aun (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIICHMS], BBIOMpaTh Haubosee
HOJXOJAIIMM ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBrIe ucciienoBarenbCcKue IEUCTBUA:

WCITOJIB30BaTh BOIMPOCHI KaK HCCIEAOBATCIBCKUHA WHCTPYMEHT TIO3HAHUS, (OPMYIUPOBATH BOIPOCHI,
buKcUpyIOmye MPOTHBOPEYHE, MPOOJIeMy, YyCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHECHUE;

MPOBOJIUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIEAOBAaHUE IO YCTAHOBJIICHUIO OCOOEHHOCTEH
MaTEMaTUYeCKOTO0 OOBEKTa, SIBICHHS, IMPOIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SBICHUSMH,
TIPOIECCaMU;

CaMOCTOSITENIbHO  (pOpMYJIMpOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaM IPOBEAEHHOIO HaOIIOICHUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIICHHIA;



MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHSIX.

PaGoTa ¢ uadopmarnueii:

BBISIBIIATD Je(hULIUTH HHGOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA Ha BOMPOC U JIJIsl PEIICHUs 3a/1a4u;
BBIOMpATh UWH(OpPMAIMIO U3 HCTOYHUKOB PA3JIMYHBIX THIOB, aHAJIU3UPOBaTh, CHUCTEMATH3UPOBATH U
UHTEPIIPETUPOBATh HH(POPMALINIO PA3TUYHBIX BUJOB U (POPM MpeaCcTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPECTABIATH €€ B PA3IMYHBIX (JopMax, WILTIOCTPUPOBATH TpadUuecKH;
OLIEHUBATh Ha1EKHOCTh MH(OPMALIMU IO CAMOCTOSATEIBHO CHOPMYIIUPOBAHHBIM KPUTEPHUSIM.

2) VHnusepcanvhvle KoMMyHUKamueHwvle Oelicmeusi, 00ecneyusaiom cooOpMUPOBAHHOCHb COYUATIbHBIX HABLIKOS

o0byuarowuxcs.
OO01enue:

BOCIIPUHUMATh U (HOPMYJIHPOBAThH CYXKJICHHS B COOTBETCTBHM C YCIOBUSIMU U IEISAMU OOIICHUS; SICHO, TOYHO,
IPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, aBATh MOSICHEHUS 10 X0y PEUICHUS
3a7a4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B XoA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAae€MOl TeMbl, MpOOJIEeMBbl, pelaeMoil 3aaayu,
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa MOWUCK PEIICHUS; COMOCTABIATh CBOM CYXKJCHUS C CYXICHUSIMHU JIPYTUX
YYaCTHUKOB JIHAJIoOra, OOHApY’>KUBATh pa3jIM4YUe U CXOJACTBO MO3UIUN; B KOPpeKTHOU (dopme GopMyIUpoBaTh
pa3Horiacus, CBOM BO3paXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4u, SKCIIEPUMEHTA, UCCIICIOBAHMUS, MPOEKTAa; CAMOCTOSTEILHO BEIOMPATH
dbopmaT BBICTYIUJICHUS ¢ YUETOM 3aj]1au MIPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHHU.

CoTpyIHUYECTBO:

MOHUMATh ¥ UCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUTyIBHON PabOTHI MPHU PEIICHUH YyIeOHbIX 3a/1a4;
MPUHUMATh 11€7Tb COBMECTHOM MESITEIIbHOCTH, MJIAHUPOBATh OPTaHU3AIMIO COBMECTHOW padOThHI, paclpenemsiTh
BU/JIBI pabOT, TOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yIbTAT padOThI; 0000IIaTh MHEHUSI HECKOIBKUX JIFOICH;
y4acTBOBaTh B TPyNmNoBbIX ¢dopmax padboThl (0OCYkJIeHHs, OOMEH MHEHUH, «MO3TOBBIC IITYPMBD» U HHBIC);
BBITIOJTHATH CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUS C JPYTUMHU YICHAMH KOMAaHBI; OIICHHBATh
KaueCTBO CBOETO BKJIAJla B OOIIUIA MTPOIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUS.



3) Vhusepcanvhvie pecynamueHnble Oelicmaus, obecneduugarom opmuposanue CMulCI08bIX YCMAHOBOK U HCUZHEHHBIX
HABBIKOB TUYHOCIU.

CamoopraHuzanus:

COCTaBIIAITh IUIAH, AJITOPUTM pEIICHHS 3aJadd, BBIOUPATh CIOCO0 pemieHus ¢ Y4ETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTYMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTpOJIb:

e BJAJETh HaBBIKAMU IIO3HABATEIHHOW pPEQIIEKCHUH KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBHA M MBICIUTEIBHBIX
IPOLIECCOB, UX PE3YJITATOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS IIPOLIECcCa U pe3yiibTaTa PeIeHUs
MaTeMaTHYeCKOH 3aauu;

e IPEIBUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PELICHUU 3a/1a4H, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh
Ha OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAMIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJbTaTa IIEJIM U YCIOBHUSIM, OOBSCHATH NMPUYMUHBI JOCTH)KCHHUS WA HETOCTHKEHUS
PE3yNbTAaTOB IEATEIBHOCTH, HAXOIUTh OLINOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yuyeOHOro Kypca «Anredpa M Hayajla MaTEMaTHUECKOrO aHajlu3a» Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus JOJKHO 00€CIeYnBaTh JOCTHKEHUE CIAEAYIOIINX IPEIMETHBIX 00pa30BaTENbHBIX PE3yJIbTATOB:

10 KJIACC

YucJia 1 BBIYUCIEHUSA

OnepupoBaTh MOHATHAMU: PAIMOHATBLHOE U JICHCTBUTEIIBHOE YMCII0, OOBIKHOBEHHAS M ICCATUYHAS JPOOb, IPOIICHTHI.

BrImonHATE apudMeTHIecKue onepalyy ¢ palioOHaIbHBIMA U JIeHCTBUTEILHBIMU YUCIAMHU.

BrinonHaTh npuOmmkEHHBIE BBIYUCIICHUS, UCTIOJIB3YS MPaBUila OKPYTJICHHS, JejaTh MPUKUIKY U OILICHKY pe3yJibTaTa
BBIYMCIICHUH.



OmneprpoBaTh NOHATUAMU: CTETCHb C LIETBIM MOKa3aTeleM; CTaHAapTHas (opma 3amucu IEeHCTBUTENBHOTO YHMCIa,
KOpPEHb HATypaldbHOW CTENEHU; HWCIOJb30BaTh MOIXOAIIYI0 (OpMYy 3amuCH JEHCTBUTENBHBIX YHCEN S pPeLICHHs
MPaKTUYECKUX 3a]1a4 U NPEJCTABICHUS JaHHBIX.

OnepupoBath MOHATHAMU: CUHYC, KOCUHYC W TaHI€HC IIPOU3BOJIBHOIO YIUIA; MCIOJB30BATh 3aIIMCh IPOU3BOJIBHOIO
yTria uepe3 oOpaTHble TPUTOHOMETPUYECKHUE (PYHKIIHH.

YpaBHeHNs U HEPABEHCTBA

OnepupoBaTh MOHATUSAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; LEJNOE, PALMOHAIBHOE, HPPALMOHAIBHOE
YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BoimonHsaTe npeoOpa3zoBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHHUH U pelliaTh TPUTOHOMETPUUYECKUE YPABHEHMUS.

BeimonHATe npeoOpa3oBaHUs LIENbIX, PAlMOHAIbHBIX U MPPALUOHAIBHBIX BBIPAXKEHUN M peIIaTb OCHOBHBIE THUIIBI
LEJbIX, PAMOHATBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUSI 1 HEPABEHCTBA JIJISl PEIICHUS MaTEMaTUUECKUX 3a7a4 U 33/1a4 U3 Pa3JInyHbIX 00J1acTel HayKu
Y PEAIbHOM KU3HU.

MogaenupoBaTh peajbHble CUTYallUd Ha f3bIKE aureOpbl, COCTABISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA IIO
YCJIOBHIO 33J1a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIEIIM C UCIIOJIb30BAHUEM ammapaTa ajireopsbl.

DOyHkuuu U rpadpuku

OnepupoBaTh NOHATUAMU: (DYHKLHMS, CIIOCOOBI 3aaHusl (PYyHKIMHU, 00JaCTh ONpPENENCHUss U MHOKECTBO 3HAYEHUI
bynkuun, rpaguk GyHKIMU, B3aUMHO 0OpaTHbIE (DYHKITUH.

OneprpoBaTh MOHATUSIMU: YETHOCTh U HEUETHOCTh (DYHKIMU, HYJIU (PYHKLINHU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 151 pelIeHUs] ypaBHEHUH.

Crpoutb W uMTaTh TpauKy JMHEWHONW (PYHKUMHU, KBAJPATUYHOW (YHKUMH, CTENEHHOW (YHKIHMHU C LEJIbIM
MIOKa3aTeJIEM.

Hcnonp3oBath rpaduku GyHKIUN 111 UCCIEAOBAaHUS MPOLIECCOB U 3aBUCHUMOCTEH NpPU PEHICHUU 3a]ad U3 JPYTrux
y4eOHBIX MPEAMETOB U peaJbHON KHU3HU; BRIpAXaTh (POpMyIaMH 3aBUCUMOCTH MEX]y BETMUHMHAMH.

Hauana MmaTeMaTH4ecKOro aHajaimn3a

OnepupoBath MOHATUSMHU: MOCIEA0BATEILHOCTD, apu(PMeTHUECKasi U TEOMETPUUECKask TPOTPECCHUH.



OmneprpoBaTh NOHATUAMU: OECKOHEYHO yOBIBaIOIIasi FTEOMETPHUECKAs MPOrpeccusi, CymMmma OECKOHEUHO yOBIBaIOIICH
r€OMETPUYECKOU IPOTPECCUM.

3agaBaTh [OCIEA0BATEILHOCTH Pa3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCTENOBATEIBHOCTEM W IMPOTPECCH MJIsi pEIIeHUS pealbHBIX 3a/lad MPUKIAJHOTO
XapakTepa.

MHo:kecTBa U JIOTHKA

OmneprpoBaTh MOHITUSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT i ONKUCAaHUs peabHbIX MPOLECCOB U SBJICHUHN, IPU PELICHUU
3a]a4 U3 JIpyrux yueOHbIX PEAMETOB.

OmnepupoBaTh MOHATUSIMU: ONPEEICHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC



KoauuecTBO 4acoB

DJIEeKTPOHHbBIE

Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
MHoxecTBa palliOHAIBHBIX U
1 eHCTBUTENIbHBIX unces. ParmoHanbHbIC 14 1 bubmorexa [JOK
8 -ral https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkuun 1 rpapuku. CTeneHpb ¢ 1MeTbM 6 Bu6moreka [JOK
MOKa3aTeleM https://m.edsoo.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1 bubnuorexa [IOK
HppaumnoHanbHble ypaBHEHNS M HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyJibl
4 TpUTrOHOMETpHUU. TpUroHOMEeTpHUYECKUE 22 1 bubmorexa HOK
P puH.2p P https://m.edsoo.ru/1568aba3
ypaBHEHUs
5 [TocnenoBarenbHOCTH M MPOrPECCUN 5 bubmmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
5 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 3 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudgpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
MHO0€ecTBO, Onepaluy Haj Eub OK
noIMoTeKa
1 MHOX€eCTBaMu. JlnarpaMMsbl 1 4
3 B https://m.edsoo.ru/746d5dce
nnepa—BenHa
PannonaneHble yncna.
5 OOBIKHOBEHHBIE U JICCSITHYHbBIC 1 bubmuorexa [JOK
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOIUYECKHIE IPOOH
ApudmeTnueckue oneparuu C
3 PalMOHAIIBHBIMU YUCIIAMHU, 1 bu6mmoreka [IOK
npeoOpa3oBaHus YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeit 1 MpOLEHTOB
4 JUIS peLlieHUs NIPUKIIaHBIX 3a/1a4 U3 1 bubnnorexka [JOK
pa3IMYHBIX OTpACIEd 3HAHUN U https://m.edso00.ru/44dd1046
peanbHOU KU3HU
[Tpumenenue apobeli U MPOIIEHTOB
5 JUISL peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bubnnoreka [JOK

Pa3JIMYHBIX OTPACIIE 3HAHUHN U
peaNbHON KU3HU

https://m.edso0.ru/d99d8c74



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74

JlelicTBUTEIbHBIEC YHCIIA.

6 PannoHansHbIe U UPPALIUOHAILHBIE bubmorexa LOK
. ppatt https://m.edsoo.ru/2f36a36f
qucia
7 Apudmerndeckue onepanum ¢ bubnuoreka [IOK
JNEUCTBUTEIBHBIMU YUCIIAMU https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHUS],
8 [IpaBHjIa OKPYIJIECHUS, IPUKUIKA U bubmmorexa [IOK
p Py » TTPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA pe3yJbTaTa BEIUUCICHUN
9 ToxnecTBa U TOXKISCTBEHHBIC bu6mmoreka [IOK
npeoOpa3oBaHMs https://m.edsoo.ru/3a23ac15
10 VYpaBHEHUE, KOPEHDb YPaBHEHUS bubmorexa [TOK
p - 1OP yp https://m.edsoo.ru/11ac68be
HepaseHctBo, pemienue bubnnorexa [HOK
11
HEpPaBEHCTBA https://m.edsoo.ru/50bdf26d
bu6mmorexa [IOK
12 M
CTOML HHTEPBATIOB https://m.edsoo.ru/775f5d99
Pemenue nensix u qpo6HO-
13 AlMOHAJIBHBIX YPABHEHUH U bubmmorexa LHOK
p yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas pabora no teme
"MHOXeCTBa PallMOHAJIBHBIX U
14 €lCTBUTENDHLIX YHCE bubnmorexa [IOK
A ' https://m.eds00.ru/1914a389
PanmonaiibHbIC YpaBHEHHS U
HEpaBEHCTB"
DyHKIUS, CTIOCOOBI 3aJaHuUs
15 ¢byukun. BzaumHo obpaTHbIe bubmmorexa LIOK

byHKIMHA

https://m.edsoo.ru/226eeabf



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf

I'paduk pynkumu. O6nacTp
OIIPEJICIICHUS] 1 MHOXECTBO

bubmuoreka [JOK

16 i .H
snaucHuit pyniunn. Hyzm https://m.edsoo.ru/763e75¢ee
byukun. [IpomexyTku
3HAKOIOCTOSIHCTBA
" N bubnmoreka [JOK
17 |
CTHbLE 1 HEUCTHEIC pYHIH hitps://m.edsoo.ru/ff4564ad
CrerneHs C eNbIM [TOKa3aTeIeM.
18 CrangaptHas ¢hopMa 3arucu bubmorexa LHOK
. P P https://m.eds00.ru/66446d3e
JNEHCTBUTENLHOTO Yncia
Hcnonp3oBanue noaxonamen
19 (opMBI 3anHCH ACHCTBUTEIHHBIX bubnnorexa [HOK
YHCeJl JUIsl PEIICHUS MPAKTUYECKUX https://m.edsoo.ru/6eadc6f1
3a/1a4 U MPe/ICTaBICHHS TaHHBIX
CrenenHast GyHKIUS C
20 HATypaJIbHBIM U IEJIBIM bubmmorexa [TOK
yP . . https://m.edsoo.ru/3f25a047
noka3areneM. E€ cBolicTBa u rpaguk
21 ApudpmeTnueckuii KopeHb bubnuoreka [IOK
HaTypaJIbHON CTEIIEHU https://m.edso0o.ru/d82c36d4
29 Apudmernueckuit KOpeHb bubnnoreka [JOK
HATypaJIbHON CTENEHU https://m.edsoo.ru/fe7fc4db
93 CaoiicTBa apu(PMETHIECKOTO KOPHS bubnuotexa [JOK
HaTypaJIbHON CTEIIEHU https://m.edsoo.ru/d0f0b260
24 CaotlicTBa apuPMETUUECKOTO KOPHS bubnmoreka [JOK
HaTypaJbHOW CTENEHU https://m.eds00.ru/c3389865
o5 CaotlicTBa apuMETUUECKOTO KOPHS bubnuotexa [JOK

HaTypaJbHOH CTEeNeHU

https://m.edsoo.ru/444c4h9c



https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c

26 JleiicTBus ¢ apupMETHICCKUMH bubmuorexa [JOK
KOPHSIMU N—Oii CTeNEHU https://m.edso0.ru/54b815c5
97 HeiicTBus ¢ apudMeTHIecKuMu bubnuoreka [IOK
KOPHAMH N—OH CTEIECHU https://m.eds00.ru/83105a0e
08 HeticTBus ¢ apuMeTHUIECKUMU bubmuorexa [JOK
KOpPHSIMU N—Oii CTeNIEHU https://m.edsoo.ru/2ablc7bc
29 HeiicTBus ¢ apudMeTHIecKuMu bubmumorexa [IOK
KOPHSIMU N—OM CTeNEeHU https://m.edsoo.ru/eacb053c
JleiicTBus ¢ apupMETHICCKHMH bubmuorexa [JOK
30 .
KOpPHSIMU N—Oii CTENIEHU https://m.edsoo.ru/8a5ada51
31 Penrenune npparnmuoHaibHBIX bu6mmoreka [IOK
YpPaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7
32 Pemenne nppanmoHaIbHBIX bubnnorexa [HOK
YpPaBHEHUH U HEPABEHCTB https://m.edso00.ru/9362fead
33 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpPaBHEHUM U HEPABEHCTB https://m.edso0.ru/78d9b391
34 Pewienne nppanuoHaibHbIX bubnnorexka [JOK
YPaBHEHHH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHanbHbIX bu6mmoreka [IOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoticTBa u rpaguK KOpHs N-oi bubnunoreka [JOK
CTEIECHU https://m.edsoo.ru/ebOcc5e3
37 CaoticTBa u rpadguK KOpHS N-oi bubnmuotexa [JOK
CTEIIEHU https://m.edso0.ru/5f29b9b5
KonTponbhas pabota no teme
38 "ApudpmeTrnueckuii KOpeHb N—oi bubnnorexa [JOK

crenenu. MppannonaibHble
YpaBHEHHUS U HEPABEHCTBA"

https://m.edsoo.ru/f13af630



https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630

CuHycC, KOCUHYC U TaHT'€HC bubmumoreka [IOK
39
YHCIIOBOT'O apTryMEHTa https://m.edso0.ru/5f605ed0
40 CuHyc, KOCUHYC U TaHT€HC bubnunoreka HOK
YHCIIOBOI'O ApTyMEHTA https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCUHYC U bubnmoreka [JOK
ApPKTaHT€HC YMCJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCUHYC, apKKOCUHYC U bubmumorexa [IOK
ApPKTaHI€HC YHUCIIOBOTO apryMEHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuyeckas OKpyKHOCTb,
43 0111) e eneHH: I/IFOHOMCEYI/ILIGCKI/IX bubmmorexa LIOK
ber . P P https://m.eds00.ru/6df195a0
(YHKINI 9UCIIOBOTO apryMEHTa
TpuronomeTrpuyeckasi OKpyXKHOCTb,
44 orpezieNieHue TPUTOHOMETPUIECKIX bubmmorexa [JOK
ped . P P https://m.eds00.ru/6b61c578
(YHKINI 9UCIIOBOTO apryMEHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuorexa [JOK
bopmyiibl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuotexa [JOK
bopMyJIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnunoreka [JOK
bopMyBI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoteka [JOK
bopmyiibl https://m.edso00.ru/12d1413c
49 [Tpeo6pa3zoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso0o.ru/09ba5b3d
51 [IpeobpazoBanue bubnnorexa [JOK

TPUTOHOMCTPUYCCKUX BBIP AKCHUM

https://m.edsoo.ru/1f4655da
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52 [IpeobpaszoBanue bubmumoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/76ce9958
[IpeobpaszoBanue bubnuoreka [IOK

53 .

TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.eds00.ru/8fa598b5

54 Pemenne TpuroHoMeTpHUYECKUX bubnmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/6baefel9

55 Pemenne TpuroHoMeTpruuecKux bubmumorexa [IOK
ypaBHEHUU https://m.edsoo.ru/alf8d141

56 Pemienne TpuroHOMeTpUYECKUX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/65a0f2d0

57 Pemienue TpuronomeTpuyecKux bubnuorexa [JOK
ypaBHEHUN https://m.eds00.ru/0d8a770d

58 Pemienne TpuroHOMeTprUYECKUX bubnnorexa [HOK
YpaBHEHUH https://m.edsoo.ru/cec28774

59 Pemienne TpuroHOMeTpUYECKNUX bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/e6eec650
KonrponbHas pabora no reme

60 "®o 11:\)4 JIbI T Il/:I)FOHOMeT 1707 bubmmorexa [OK

PMYIRI TP prt. " https://m.edsoo.ru/ag44ac4c
TpuroHomerpuieckue ypaBHeHUs
ITocimenoBaTeabHOCTH, CLIOCOOBI
61 3a/laHus NIOCIIEA0BaTENbHOCTEN bubnuorexa LIOK
A A ' https://m.edsoo.ru/b46a8228
MOHOTOHHBIE NTOCIIE0BATENEHOCTH
Apudmernueckas u
reoMeTpHuuecKas Mporpeccuu.
i POIP Bummorexa [IOK
62 Hcrionp30BaHue MPOTPECCHA IS

peliCHUs PCAJIbHBIX 3aaa4
MMPUKIIAAHOT'0 XapaKTepa

https://m.edso0.ru/d36669f8



https://m.edsoo.ru/76ce9958
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Beckoneuno yoObIBaromas
reoMeTpUYIeCcKast TPOTrPECCHsl.

bubmuorexa [JOK

63 CyMMma OecKOHEUYHO yObIBaromen 1 https://m.edsoo.ru/1cbf72bl
T€OMETPUUYECKON MTPOTPECCUU
bubmuorexa [JOK
64 PopMmyJIa CHIOKHBIX MPOLEHTOB . https://m.edsoo.ru/538fc437
bubmuorexa [JOK
05 DopmysIa CIOIKHBIX MPOLCHTOB 1 https://m.edsoo.ru/c2627eca
O0001IeHNEe, CHCTEMAaTA3 AL
66 3HAHMI 32 Kypc anreOpbl U Haval 1 bubnuorexa [JOK
MaTeMaTH4ecKoro aHamm3a 10 https://m.edso0.ru/33e6629¢
KJIacca
bubmuorexa [JOK
67 HroroBast kKoHTpoOIbHAs paboTa 1 httos://m.edsoo.ru/188bbf6C
O0001IeHNEe, CHCTEMAaTA3 AL
68 3HAHMI 32 KypcC anreOpbl U Haual 1 bubnmnoreka [JOK
MaTeMaTH4ecKoro aHamm3a 10 https://m.edso0.ru/49f1b827
KJ1acca
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Marematuka: anredpa U Hayajga MaTEMAaTHYECKOIO aHAJIN3a, TEOMETPHSI.
AnreOpa u Hadaja MaTeMaTHYECKOTO aHanu3a (B 2 gactsx), 10 kmacc/
Mopakosuu A.T'., Cemenos I1.B., Anekcanapona JI.A., Mapnaxaesa E.JI.,
AxmmonepHoe obuiectBo «M3marensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1) Marematuka: anreOpa v Hayajia MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUS.
Anrebpa 1 Havalila MaTeMaTUYECKoro aHanu3a (B 2 yactsx), 10 kimacc/
Mopakosuu A.I'., Cemenos I1.B., Anekcanaposa JI.A., Mapnaxaesa E.JL.,
AximonepHoe o6miectBo «M3narensctBo «IIpocBemenne

2) Anrebpa u Havasia MaTeMatuyeckoro anainusa. 10-11 kmaccel (0a30BbIN
ypoBeHb). MeTonuueckoe nocodue s yuurtens - Mopakosuu A.I'., CemeHOB
I1.B.

3) 'muz0ypr B. M. MaTtemartuka: anrebpa U Hauajia MaTeMaTHYECKOTO
aHanu3a, reoMeTpus. Anredpa v Hayana MareMaTudeckoro aHanusa. 10 knacc.
KonTtpomabsHbie paboThl AJist 00111€00pa3oBaTeIbHbIX OpraHu3aluii (0a3oBbIi 1
yrayOseHHslil ypoBHu). M. Muemosuna, 2020.

4) Anekcanapona JI.A. Maremaruka: anredpa u Hayajaa MaTeMaTH4eCKOro
aHanu3a, reoMeTpusi. Anredpa v Hayaia MareMaTudeckoro ananuza. 10 kmacc.
CamocrosiTenbHbIe paboThI M1 00111e00pa30BaTEeIbHBIX OPTaHU3aAIUiI
(6a30BbIif U yriy0OsieHHbIN ypoBHHU). M. MHeMo3uHa, 2016.

MU PPOBBIE OGPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETH
HUHTEPHET

https://interneturok.ru/

https://bvbinfo.ru/auth
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