AHHOTaNMs K padoyeil mporpaMmme no MmareMarTuke (yrjiy0JieHHbI YPOBEHb)
Y4eOHOI0 IJIAHA OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbl CpeIHero o01ero
oOpa3zoBanus 2024-2025 y4yeOHbIil roa

VY4eOHbIil Kypc «Anredpa M Havaja MaTeMaTHYECKOIO aHaU3a» SBISETCS
OJHUM M3 Hauboyiee 3HAYUMBIX B IPOrpaMMe CpeJHEro oOIiero odpazoBaHus,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH 00€CIIEYMBAET MHCTPYMEHTAIbHYIO 0azy s
U3YYEHHUs BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C APYIrOd CTOPOHBI, (POPMHUPYET
JIOTHYECKOE U aOCTPaKTHOE MBINUICHHE OOYYaroIINXCs Ha YpOBHE, HEOOXOIMMOM
JUIsl OCBO€HHS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JAPYTHX
JUCIMIUIMH. B pamkax gaHHOro y4eOHOro kypca oOydaroluecsi OBJIQJEBAIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOopas (QOpMyJIHpPYyET CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpbl M Hayajdl MaTeMaTUYeCKOro aHallh3a 3aKja/JblBAET
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMU (PU3UKU, XUMUHU, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TE€HACHIIMI Pa3BUTHsI SKOHOMUKH M OOILIECTBEHHOW >KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(GPOBBIX H KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh MX Ui JajibHEHIIero oOpa3oBaHUs U B
MOBCEHEBHOMN XM3HU. B TO ke BpeMs oOBllaJieHue aOCTPAKTHBIMH M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU alreOpbl M MaTeMaTUYECKOTO aHaju3a pa3BUBAET
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb, JIOKa3bIBAaTh
YTBEPKIAEHUS C MOMOILIBIO MHAYKIUHA U PACCyX IaTh NEAYKTUBHO, WCIOJIb30BATh
000O0IIeHNEe W KOHKPETU3allMI0, aOCTparupoBaHME U AHAJOTHUIO, (OpPMUpPYET
KPEAaTUBHOE U KPUTHUYECKOE MBILLJICHHE.

B xome u3ydenus ydeOHOro kypca «Ainrebpa M Hayala MaTeMaTHUYECKOTO
aHanu3a» 00ydYaroluecs MOJy4YaroT HOBBIM ONBIT PEIICHUS MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEIIBHOTO TOCTPOEHUsI MAaTEMATHYECKUX MOJEJIEH PEalbHbIX CUTYaluH,
VUHTEPHPETallMd  MOJYYEHHBIX  pPEIIEHUM,  3HAKOMATCSI €  IpUMEpPaAMH
MaTeMaTHYECKUX 3aKOHOMEpPHOCTEW B IMPUPOJAE, HAYKE M HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VYyebHblli Kypc 007aJaeT 3HAYUTEIbHBIM BOCHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIN peanm3yercs Kak uYepe3 YydeOHBbIM wmaTepual, CIHOCOOCTBYIOITUI
(GOpMHpPOBAHUIO HAy4YHOIO MHUPOBO33pPEHUS, TaK U 4epe3 crneuuduxky ydeOHOH
NESTENIbHOCTH, TpeOyromed NpOoAODKUTEIBHOW — KOHIIEHTPAlMM  BHUMAHUSA,
CaMOCTOSITEJIbHOCTH, AKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a IMOJyYEHHBIN PE3YJIbTAaT.

B ocHoBe MeTouKu 00yueHus anreOpe U HauajiaM MaTeMaTH4eCcKoro aHaiIu3a
JIEKUT AESITEIbHOCTHBIN NPUHIUI 00YUYEHMUSL.

B ctpykType yueOHOro Kypca « Anredpa 1 Hayajia MaTeMaTHYE€CKOTO aHATTN3a»
BBIZICJICHBl  CIICAYIOLIME COJEP)KATEIbHO-METOAMYECKHEe JUHUM: «Uucima un
BbIuncIeHUs», «DyHkuun u rpaduxuy, «YpaBHEHHUS W HepaBeHCTBay, «Hauwama



MaTeMaTHYECKOTo aHaim3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZICPKATEIBPHO-METOIMYCCKAE JIMHUM H3YYalOTCAd Ha MPOTSHKCHUU JIBYX JIET
oOy4eHHs Ha YPOBHE CPEIHET0 00Iero oOpa30BaHus, €CTECTBEHHO JOTOIHSIS APYT
JpyTa U MOCTEIIEHHO HACKIMIASACh HOBBIMU TEMaMH M pa3zeiiaMu. JJaHHbIH yaeOHbIH
KypC SBJSICTCS WHTETPATHUBHBIM, IOCKOJBKY OOBEIMHSECT B ceOe cojepKaHue
HECKOJIbKMX MaTeMaTHYEeCKHX TUCIUIUIMH, TaKUX Kak ajreOpa, TPUTOHOMETPHS,
MaTeMAaTUYECKUI aHAJIN3, TCOPUS MHOXKECTB, MaTeMaTH4ecKas JIOrTuka u ipyrue. [1o
Mepe TOro Kak 00ydYaroluecsi OBJIJICBAOT BCE OoJiee MIMPOKUM MATEeMAaTHYCCKUM
amnmapaToM, y HUX IOCIIEA0BATEILHO (POPMHPYETCS B COBEPIICHCTBYETCS YMEHHUEC
CTPOUTh MaTEMaTHUYECKYH) MOJC]b pCabHOW CHTYyallud, NPUMEHATh 3HAHMS,
MOJyYEHHBIC TPH HM3YyYECHUH Y4YEOHOTro Kypca, IS PEIICHUS CaMOCTOSTEIBHO
c(opMyJIMPOBAHHON MaTeMaTHYECKON 3aqadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOIMYeCKass TUHUS «Yuciaa ¥ BBIYMCICHUS» 3aBeplIacT
(opMHUpOBaHNE HABBIKOB HCIOJIb30BAaHUS JEHCTBUTENIBHBIX YUCEN, KOTOPOE ObLIO
HA4aToO Ha ypOBHE OCHOBHOTO o0uiero oopasosanus. Ha ypoBHe cpennero oOiiero
oOpa3zoBaHus 0co0O€ BHHMMaHWE yzelnsdercs (HOPMUPOBAHHMIO  HABBIKOB
palMOHAIbHBIX BBIYMCIEHUM, BKIIIOYAIOIIUX B C€Osl MCHOJB30BAHUE PA3IUUYHBIX
dopM 3ammcu yHWCla, yMEHHE JeNaTh MPUKUIKY, BBITOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OIICHWBATh YHCJIOBBIE BBIPAKEHHUsS, pabOTaTh ¢ MaTeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYy4YaloIIMMCS MHOXECTBAa HATYpaJlbHbIX, IIEJbIX,
palOHANbHBIX W JICUCTBUTENBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Hucel. B KakIOM U3 3THUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cHelu(HUUecKue 3aJauyd W ONepaluu: JeJeHHE Haledo,
ONEPUPOBAHUE OCTAaTKaMU HAa MHOXKECTBE IIEJIbIX YHCEN, OCOOBIe CBOICTBa
paloHaNbHBIX U UPPALUOHAIBHBIX YHCEN, apu(PMETHUECKHUE OIEpalluu, a TaKxkKe
U3BJICYCHHE KOPHS HATYpPaJIbHON CTENEHHM Ha MHOMXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocnenoBaTenTbHOMY PACHIMPEHUIO Kpyra HCIONb3YyeMbIX YHCET U
3HaKOMCTBY C BO3MOKHOCTSIMM MX NMPUMEHEHHUS JJIs pElIeHHs Pa3IUYHBIX 33134
dbopMupyeTcsi TpeCTaBICHHEe O €IWHCTBE MaTEMaTHKM KaK HayKH W €€ pojid B
NOCTPOCHUU MOJIEJICH peajbHOro MHpa, IIMPOKO HCIHOJB3YIOTCA 0000IIeHne U
KOHKpETH3aIHS.

Jluaust «YpaBHEHHs] M HEPABEHCTBA» pEAIM3yeTCs Ha MPOTSKEHUH BCETO
oOyueHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl, TOCKOJIBKY B KaXKIOM pa3jielie
[TporpaMMbl TpeyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3adad. B pesynbrarte
oOyuJaroluecs: OBJIAJCBAIOT Pa3IMYHBIMM METOJAAMH PEUICHHs] PallOHAbHBIX,
UppAIMOHATIbHBIX, TMOKA3aTeIbHBIX, JOTAPHU(PMHUUECKUX M TPUTOHOMETPHUUECKHUX
YpaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKKe 3aJad, COAEpXKAllUX MapamMeTphl.
[TomydeHHbIE yYMEHHS IIMPOKO HUCIOIB3YIOTCS TPH HMCCICAOBAHWUU (PYHKIHHA C
TIOMOIIBIO MTPOU3BOTHOM, TP PEIICHUH MPUKIIATHBIX 3a/1a4 U 33/1a4 Ha HaX0KJICHHE



HanOOJIBIITUX ¥ HAMMEHBINX 3HAYeHUHN GyHKIMU. [laHHas comeprkaTenbHas JTHHUS
BKJIIOYaeT B ce0si Takke (GOpMHUpPOBAHWE YMEHHUH BBIMOJIHATH PACUETHI 10
dopmynam, npeoOpa3oBaHUs palMOHAIbHBIX, UppaIMOHATbHBIX u
TPUTOHOMETPUUECKUX BBIPAXKEHUHN, a TAKKE BBIPAXKEHUN, COACPIKAIINUX CTEICHU U
norapudmbl. brarogaps wu3yueHuio anreOpandyeckoro marepualia MPOUCXOJUT
JadbHEWIllee Ppa3BUTHE  AJITOPUTMUYECKOTO W aOCTPAKTHOTO  MBIILJICHUS
oOy4Jaronuxcs, (GOpMUPYIOTCS HAaBBIKM JEAYKTUBHBIX pPACCYX IACHUH, pabOThI C
CUMBOJIbHBIMH (pOpMaMu, MpPECTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BUJIC PABEHCTB W HEPaBEHCTB. AnreOpa mpeniaraet 3QpGeKTHBHbIE WHCTPYMEHTHI
JUISL  pellIeHUs TPAaKTHUYECKMX U €CTeCTBEHHO-HAyYHBIX 3ajJlay, HarJsaHo
JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKHU.

CopnepkarenbHo-MeTOAMYECKass JIMHUS «DYHKIUU U Tpa@uKu» TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSAMU Y4eOHOTro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aa€T MOCIEA0BATENBHOCTh U3yUEHUsI MaTepruaiia. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, Jorapu(pMUIECKON U TPUTOHOMETPUUECKUX (PYHKITUHN, UX CBOMCTB
U TpaduKoB, UCMONIb30BaHNE (DYHKIUN ISl pelIeHus 3a7ad U3 JAPYruX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HHU TECHO CBS3aHO KaK C MATEMATHUYECKUM AHAIU30M,
TaKk M C pelICHUEM ypaBHEHUN W HepaBeHCTB. [Ipu 3TOM Ooibllioe BHUMaHUE
yaensiercs (pOpMUPOBAHUIO YMEHHUS BBIpaXkaTh (PopMyjaMu 3aBUCHUMOCTH MEXKTY
pa3sTUYHBIMU BEJIMYMHAMU, HCCIIEIOBATh TMOJy4YeHHbIC (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Toi cosepkaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MTO3BOJISIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B PA3JIMYHON
dbopme: aHaTUTUYECKOM, rpaduueckoi u ciaoBecHOr. Ero n3ydeHnue crocoOCTByeT
Pa3BUTHIO AJTOPUTMHYECKOTO MBIIUICHHS, CIOCOOHOCTM K OOOOUIEHUIO U
KOHKPETHU3AIMH1, UCOJIb30BAHUIO AHAJIOTUU.

ConepxarenvHas nuHud «Havana maremaThueckoro aHanmsa» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTEMaTHYECKUX, TAK M MPUKIAAHBIX 3aj]1ad,
JIOCTYITHBIX OOYYalomMMCsl, TaK KaK y HUX TMOSBIAECTCS BO3MOXKHOCTh CTPOUTH
rpa@uKy  CIOXHBIX (DYHKIMI, ONpenensTh WX HauOOJbIIME W HAUMEHBIIUE
3HAYCHUS, BBIYUCIATH TUTOMAAN GUryp U OOBEMBI TE, HAXOAUTh CKOPOCTH U
yCKOpeHHus TpoueccoB. JlaHHas cojaep)kaTenbHasi JMHUS OTKPHIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTEMaTUYECKUX MOJICJIEH peabHBIX CUTYyallUil,
MO3BOJIIET HAXOAUTh HAWITYUIlIEe PENICHUE B MPUKIAJHBIX, B TOM YHCJIE COI[UATBHO-
PKOHOMHUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMHM MATE€MAaTHYECKOTO aHaIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO, (POPMATHLHO-JIOTHUECKOTO M KPEATUBHOTO
MBINUICHUs, (OPMHUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBJICHUS 3aKOHOB
MaTE€MaTUKH B HayKe, TEXHUKE U UCKyccTBe. O0yuaromuecs y3HaoT O BbIJAIOIINXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ PAa3BUTHUS MAaTEMATHKH KaK HayKh, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKast TUHUA «MHOXKECTBA U JIOTHKA» BKIIIOYAET B
ceOS  DPJIEMEHTBI  TCOPUHM  MHOXKECTB M MAaTeMaTHYeCKOW  JIOTHKH.
TeopeTHKOMHOXECTBEHHBIE TIPEICTABIICHNS MPOHU3BIBAIOT BECh KypC IIKOJBbHOMN
MaTEMAaTHUKH | TpeIaraloT Hanbojee YHUBEPCATbHBIN SI3bIK, O0BETHMHSIIONTUN BCE
paszensl MAaTEMaTHKY U € TIPHIIOKCHUH, OHH CBS3BIBAIOT Pa3HBIC MATEMAaTHUCCKHEC
JTUCIUIUIMHBL W WX TPUIOKEHUS B enuHoe TIenoe. [loaTtomMy BakHO JaTh
BO3MOYKHOCTh OOY4YaroIeMycsl TIOHMMaTh TCOPETUKO-MHOKCCTBEHHBIN  S3BIK
COBPEMCHHOM MaTEMaTHUKH W HCIOJb30BaTh €ro JUIS BBIPAKCHHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MATEMAaTHKH KaK HAyKd CJeAyeT IPHU3HATh
CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHHMHA W CJICJIOBAHHE ONPEICIEHHBIM
mpaBujaM  TIOCTPOCHHMS  JIOKAa3aTeIhCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTEMaTHYECKONH JIOTUKH CITOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHUS HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

Ha uzydenue yue6HOTO Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHATTHU3ay
otBoauTcs 268 dacoB: B 10 kimacce — 136 yacoB (4 gaca B Heaenio), B 11 kmacce —
136 yacoB (4 yaca B HEZIEIIIO).

["'eoMeTpus sBIsETCA OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHEr0 00IIEro
oOpa3oBaHMs, TaKk KaK OOECIIEUYMBAET BO3MOXKHOCTb HW3Y4YEHHS JUCIUILIUH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonbKy JIOTHYECKOE MBILUIEHUE, (DOPMUPYEMOE NMPU U3yYEHUH 00yUaroIUMUCS
NOHATUIHBIX OCHOB TE€OMETPHHM, IIPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LEMOYKH JIOTHUECKUX YTBEPKICHUN IPU PEIIEHUH T€OMETPUYECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pEIIeHUH 3a/a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH (PU3MYECKHUX 3aj]ad.
OCHOBHBIMH COZIEpKATEIbHBIMH JTUHUSAMU yueOHoro Kypca «I'eomerpusi» B 10-11
KJj1accax ABJSrOTCS: «[IpsiMbIE M TIIOCKOCTH B NMPOCTPAHCTBE», « MHOTOIpaHHUKWY,
«Tena Bpamenus», «BekTopbl U KOOpJIMHATHI B MPOCTPAHCTBE», «JIBMKEHUS B
npoctpanctBe». ChopmynupoBannoe Bo DPI'OC COO TpeboBanue «ymeTh
ONEPUPOBATH MOHATUSMUY», PEICBAHTHBIMU F'€OMETPUHU Ha YIIIyOJEHHOM ypOBHE
oOyuenust B 10—11 kjaccax, OTHOCHUTCS KO BCEM COAEPKATEIbHBIM JMHUSIM
y4eOHOro Kypca, a GOpMUPOBAHUE JIOTUYECKUX YMEHHI pacIipeiesieTCsl He TOJIbKO
0 COJepKaTelIbHbIM JIMHUSIM, HO W 10 Troaam oOydenus. CopaepkaHue
oOpa3oBaHMs,  COOTBETCTBYIOIIEE  MPEIMETHBIM  pe3yjbTaTaM  OCBOCHUS
denepanbHO pabodeil MpOrpaMMbl, paclpeneEHHBIM 10 TojaM OOydeHUs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHLUIHUATIBHBIM
BompocaM  oOydaromuecss  oOpalaJuch  HEOJAHOKPAaTHO. OJTO  IMO3BOJISIET
OpraHu30BaTh  OBJAJCHHE T'EOMETPUYECKMMM IIOHATUAMM W HaBBIKAMHU
HOCJIEZI0BATEIBHO U MOCTYIATENBHO, C COOIIOAEHUEM IPUHIIUIIA IPEEMCTBEHHOCTH,
a HOBbIE 3HAHHA BKIIIOYATh B OOIIYI0 CHCTEMY IF€OMETPHUYECKHX MPEACTaBICHUMN



oOyuaromuxcs, pacmupsis U yrayomss e€, o0pa3ys NpOUYHbIE MHOMXKECTBEHHbBIE
cBs3u. [lepexon K M3yUEeHUIO T€OMETPUHM HA YIIIyOJIEHHOM YpPOBHE IO3BOJISET:
co3aaTh ycinoBus s AuddepeHnuaniy 00yueHus, MOCTPOSHUsI UHIMBU Ty ATbHBIX
00pa30BaTENbHBIX MPOTPAMM, 00ECIEUNTh YTIyOIEHHOE N3YUCHHE TEOMETPUHN KaK
cocTaBJIsitolIei yueOHoro npeamera «MaTeMaTuKay; HOJTOTOBUTh O0YyYarOIINXCA K
NPOAOHKCHUIO U3YyYEHHs MaTeMaTUKH ¢ yd4éToMm BblOopa Oyayrieit mpodeccun,
o0ecrieunBasi MPEEMCTBEHHOCTh MeEXAy oOmmM #  mnpodecCHOHATbHBIM
oOpa3zoBanueMm. Ha usydyenue ydeOHOro Kypca «['eoMerpusi» Ha yriryOJEHHOM
ypoBHe otBoauTcs 204 vaca: B 10 kitacce — 102 yaca (3 yaca B Hegento), B 11 kiacce
— 102 gaca (3 Jaca B HefIeINIO).



