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HHOACHUTEJIBHASA 3AIIMCKA

Paboune mporpammel cpeanero obmero oopazoBanust MBOY «Ykpaunckas mikonay Cumdpepononsckoro paiiona Pecryomuku Kpeim
pa3paboTaHa B COOTBETCTBHH:
* OenepanbHbIM 3ak0HOM No273-D3 ot 29 nexabpst 2012 rona «O06 obpazoBanuu B Poccutickoit denepannmy ¢ U3BMEHEHUSIMU U JOTIOJTHEHUSIMU;
* Tlpukazom MuHnucrepctBa obpazoBanuss u Hayku Poccuiickoit ®denepammu ot 17.05.2012r. Ne 413 «OO6 yrBepxkaeHuu GdeaepaabHOTO
roCyJAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa CPEAHETO 00IIEero 00pa3oBaHUs»
* Ilpukazom MunucrepctBa npocsenieHus: Poccuiickoit ®eneparuu ot 12.08.2022r. Ne 732 «O BHeceHMM U3MEHEHHUH B (eneparbHbIi
rocy/lapCcTBEHHbIN 00pa30BaTENbHbIN CTaHIAPT CPEeAHEro 00IIero 0Opa3oBaHusl, YTBEPKAEHHBIN MTpHKa3oM MuHHCTEpCTBa 00pa30BaHus U HAYKU
Poccuiickoit ®eneparum ot 17 mast 2012r. No 413»
* TIpukazom MunuctepctBa npocsenieHus: Poccuiickoit deneparuum ot 18.05.20231. Ne 371 «O06 yrBepxkaenun dheaepaabHOH 00pa3oBaTeIbHOM
MIPOrpaMMBbl CPEHETO 001ero oOpa3zoBaHUs»

VY4eOHsbIi Kype «Anredpa U Hadasla MaTeMaTHIECKOTO aHAIIM3ay SIBJISIETCS OJTHUM U3 HanOoJiee 3HAYMMBIX B IPOTPaMMe CPETHETO OOIIero
o0pa3oBaHus, TOCKOJBKY, C OJHON CTOPOHBI, OH 00ECIeYNBAET HHCTPYMEHTAJIbHYIO 0a3y Ui U3y4EHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JIPYro CTOPOHBI, (POPMHUPYET JOTHUECKOE M aOCTPAaKTHOE MBIILICHUE O0yJalolmuXcsl Ha YPOBHE, HEOOXOAUMOM MJIsi OCBOCHHS WH(POPMATHKH,
00LIEeCTBO3HAHMS, UCTOPUH, CIOBECHOCTH U JIPYTHX AUCUHUIUIMH. B paMkax nanHoro y4eOHOTO Kypca 0Oydaroluecs OBJIaeBalOT YHUBEPCATbHBIM
SI3BIKOM COBPEMEHHO HayKu, KOTopasi pOpMYIHPYET CBOU JOCTHKEHUS B MaTeMaTHUeCKOl dopme.

VYueOHblii Kypc anreOpbl M Hayall MaTeMaTUYECKOT0 aHajln3a 3aKiIaIbIBaeT OCHOBY Il YCIIEITHOTO OBJIAJICHHS 3aKOHaMU (PU3UKH, XUMUH,
OMOJIOTHH, TTOHUMAHUSI OCHOBHBIX TEHICHIIMHA Pa3BUTHUS SKOHOMHUKU U OOILIECTBEHHOW >KU3HHU, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX
UU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh UX JIs JajbHeWIIero o0pa3oBaHus U B MOBCEAHEBHOW KU3HHU. B TO ke
BpeMsi OBJIaJIcHUE aOCTPAKTHBIMU U JIOTHUECKU CTPOrMMH KOHCTPYKIMSIMH aureOpbl U MaTEeMaTHYECKOTO aHalM3a pa3BUBAeT YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTH, JOKA3bIBaTh YTBEPXKIEHUS C MOMOIIbI0 MHAYKIHUU M PACCYKIaTh ACAYKTUBHO, U CIOJIb30BaTh
0000111eHIe U KOHKpPETH3alnIo, abCTparupoBaHre U aHaJoTHI0, (GOPMUPYET KPEaTUBHOE M KPUTUYECKOE MBIIILIICHHE.

B xone u3ydenus y4eOHOTo Kypca «Airedpa M Hayala MaTeMaTHYECKOro aHaln3a» OOy4arol[uecsl MOJy4alOT HOBBIM OIBIT PEHICHUS
MPUKIAIHBIX 33/1a4, CAaMOCTOATEIBLHOTO MOCTPOCHUS MaTEMaTHYECKUX MOJENEH peanbHbIX CUTYyallud, UHTEPHpPETAlH MOJyUYEeHHBIX PEIICHUI,
3HAKOMSITCA C IPUMEPAMU MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HaAyKe U UCKYCCTBE, C BBLAAIOIIMMUCA MATEMAaTHYECKUMH OTKPBITUSAMU
U UX aBTOPAMHU.

VY4eOHbIii Kypc 00MagaeT 3HAUMTENbHBIM BOCIUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yeTcss Kak uepe3 YdeOHBI MaTepual,
CIOCOOCTBYIOIIMKA (POPMHUPOBAHUIO HAYYHOIO MUPOBO33PEHMS, TaK U 4yepe3 creluduKy yueOHOH NesaTenbHOCTH, TpeOyrole npoaoKUTEIbHON
KOHIIEHTPAIIMK BHUMAHUS, CAMOCTOATEILHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYUYEHHBIN pe3ynbTar.

B ocHoBe MeToauku 00ydeHus anredpe U HayajaaM MaTeMaTHYeCKOro aHaJM3a JIKHUT JIeATEIbHOCTHBIA TPUHIIUAT O0ydEHUSI.


https://edsoo.ru/Federalnaya_obrazovatelnaya_programma_srednego_obschego_obrazovaniya.htm
https://edsoo.ru/Federalnaya_obrazovatelnaya_programma_srednego_obschego_obrazovaniya.htm

B crpykrype yueOHOro kypca «Anredpa M Hadaja MaTEMaTHMUECKOTO aHAJIM3a» BBIJIEJIEHBI CIEAYIOLIUE COIEpKATeIbHO-METOANYECKUE
muHAA: «Yncna u BeraucneHus», «OyHKuuu u rpadukn», «YpaBHEHHS U HEpaBeHCTBay, «Havana matemarndeckoro anaimmsa», «MHOXKeCTBA H
noruka». Bece oCHOBHBIE conepKaTeIbHO-METOAMYECKHE JTMHUHM M3Y4aloTCs Ha MPOTSHKEHUHU IBYX JIET 0OydeHHsS Ha YpOBHE CpeIHEro oOmiero
00pa3oBaHusl, €CTECTBEHHO JOIOJHSS JAPYT Apyra ¥ MOCTEIIEHHO HACHIIIAACh HOBBIMH TEMaMH U paszenamu. J[aHHBIN y4eOHBIN Kypc SBIISETCS
MHTErpaTUBHBIM, MOCKOJIBKY 00beIUHSET B ce0e cojaepKaHMe HECKOJbKUX MaTeMaTHMYeCKUX AMCLUMIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHS,
MaTeMaTHYeCKUI aHaliu3, TeOpusi MHOXKECTB, MareMaTudeckasl joruka u apyrue. [lo mMepe Toro kak oOydaromuecs OBJaJAeBalOT BcE Ooiee
IIMPOKUM MaTeMaTHYECKUM anapaToM, y HUX MOCIEA0BATEIbHO (OPMHUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTH MaTEMaTHUECKYIO MOJIEh
peaibHOM CUTyalluu, NMPUMEHSTh 3HaHMs, MOJIY4YEHHbIE MPH H3YYEHUH Y4eOHOro Kypca, AJIsl pelIeHUs CaMOCTOSTENbHO CHOpMYIHpPOBaHHON
MaTeMaTHUYECKOM 3a/1a4, a 3aT€M UHTEPIPETUPOBATH CBOUM OTBET.

CopepxarenpHo-MeToANYeCKass JIMHUSA «Yucna u BBIYMCIEHUS» 3aBepiiaeT (OPMHpPOBAHHWE HABBIKOB HCIIOJIb30BaHUS JEHCTBUTEIBHBIX
YHuceN, KOTOpoe OBIJI0 HAa4aTo Ha YpPOBHE OCHOBHOTO oOIiero oOpasoBanus. Ha ypoBHe cpemnero oOrmero o0Opa3zoBaHusi ocob0e BHUMaHUE
yaensiercs: (OPMUPOBAHMIO HABBIKOB PAllMOHAJIBHBIX BBIYMCICHHUN, BKJIIOYAIOMIUX B Ce0Sl HCIOJIb30BAHUE PA3IUYHBIX (OpPM 3alUCH YHUCIHA,
yMEHHE JenaThb NPUKUAKY, BBIIOJHATh NPHUOIMKEHHBIE BBIYMCIIEHUS, OLICHUBATh YHWCIIOBBIE BBIpAXKEHHs, pabOTaTh € MaTeMaTHYEeCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaromMMCSI MHOXXECTBA HATypaJIbHBIX, UENbIX, PAlMOHAIBHBIX W JEHCTBUTENBHBIX YHCEN JOTOJHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4ncel. B KaxaoM M3 3TUX MHOXECTB pacCMaTpHUBAIOTCSl CBOMCTBEHHbIE eMy cHelu(pUYecKre 3aa4d U ONepaluu:
JIefIeHUe HalleJo, ONEpPUpPOBAaHME OCTaTKaMH Ha MHOXXECTBE LENbIX YHCET, 0COOble CBOMCTBA pallMOHAIBHBIX M HPPALUOHAIBHBIX YHCEN,
apudmeTnyecKkue omnepanud, a TakXKe UW3BJIEYEHHE KOPHS HATypaJbHON CTENeHM Ha MHOXXECTBE KOMIUIEKCHBIX uwMced. braromaps
MIOCJIE0BATEILHOMY PACUIMPEHUIO KPYTa HCIOJb3YEMbIX YUCEI M 3HAKOMCTBY C BO3MOXKHOCTAMM HMX IPUMEHEHHUs JJIsl PELICHUs Pa3IUYHBIX
3amau (GopMUpYyeTCsl MPEACTaBICHHE O €IWHCTBE MAaTeMAaTUKH KakK Haykd M e€ poju B IMOCTPOCHUHM MOJIENel pealbHOro MHpa, IIMPOKO
UCIOJIb3YIOTCSl 00001IeHNE ¥ KOHKPETH3aIusl.

Jlunus «YpaBHEHHs U HEPABEHCTBA» pealiu3yeTcs Ha MPOTSHKEHUU BCero 00ydeHHsl Ha YPOBHE CpeqHero oliiero oOpa3oBaHus, MOCKOIbKY
B KaxxaoM paszfaene [IporpaMMbl mpeaycCMOTpEHO pelleHHe COOTBETCTBYIOIIMX 3aJady. B pesynbrare oOyuaromiuecs OBIAJIEBAIOT Pa3IMYHBIMU
METO/IaMHU PEIICHUsl PALIMOHAIBHBIX, UPPALMOHATBHBIX, TOKA3aTEeIbHBIX, TOTAPU(PMUUIECKUX U TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKKe 3a/ay, cojepKamux napamerpsl. [lomyueHHble yMEHUS MIMPOKO HCHOJB3YIOTCS MPH HCCIEAOBAHUU (PYHKIUN C MOMOIIBIO
MPOM3BOJIHOM, MPHU PEIICHUH NPUKIATHBIX 3aJa4 M 3a7ad Ha HaxOXKJICHHE HauOOJBIIMX W HAUMEHBIIMX 3HaueHud ¢GyHkuuu. JlanHas
cojJiepKaTebHas JIMHUS BKIIIOYAeT B ce0s Takke (popMHUpOBaHME YMEHHI BBIMOIHATH Pacd€Thl 1Mo (hopMyiaaM, IpeoOpa3oBaHusl pallMOHAIBHBIX,
UppalMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BBIPAKCHUH, COAEpKAIIMX CTeNeHUW M Jjorapudmsl. braromaps nszyueHHro
asreOpanvyeckoro Marepuana MpouCcXoIuT AajbHelIee pa3BUTHE AlTOPUTMUYECKOT0 U a0CTPAKTHOTO MBIIIEHUS 00yJarouXxcsi, GoOpMUpPYIOTCS
HaBBIKH JIEAYKTUBHBIX PAaCCYXJICHUH, pabOThI C CUMBOJIBHBIMU (POPMaMH, IPEACTABICHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BUJI€ PABEHCTB U



HepaBeHCTB. AnreOpa npeiaraetT 3(QQEKTUBHbIE WHCTPYMEHTHI I PpEIICHHUsS NPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajJay, HarJsIHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxaTenbHO-MeToAMYeCKast THHUA «DYHKIUN U TPaQUKI» TECHO MEPEIUIeTAeTCs C IPYTUMH JTMHUAMU Y4eOHOTO Kypca, IOCKOJIBKY B
KaKOM-TO CMbICIIE 3aJa€T IOCJIEJIOBAaTENbHOCTh U3y4eHUs Marepuana. V3ydeHue CTeneHHOW, IOoKa3aTesIbHOM, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (QYHKIMI, UX CBOMCTB M IpaHKOB, MCIOJIb30BaHUE (YHKUMN JUIsl pelleHHs 3aJad U3 JAPYrux y4eOHbIX NMPEAMETOB U
peaIbHOM KU3HU TECHO CBSI3aHO KAaK C MaTEMaTHUYECKUM aHAJIN30M, TaK U C pelIeHUEeM ypaBHEHHH u HepaBeHCTB. [Ipu 3Tom OosbilIoe BHUMaHuE
yaensieTcs: GOpMUPOBAHUIO YMEHHSI BBIPAXaTh (POpMyJiaMy 3aBUCUMOCTH MEX]y Pa3IMYHbIMU BETMUMHAMU, UCCIIEA0BATh MOJIyYeHHbIE (DYHKIIUH,
CTpOUTh UX Tpaduku. MaTtepuan 3Toil cofepxKaTeIbHON JTUHUY HAlleJIeH Ha pa3BUTHUE YMEHUI 1 HAaBBIKOB, MIO3BOJISIOIINX BbIPAXKaTh 3aBUCUMOCTH
MEXAYy BeIMYMHAMU B pa3iuyHOW (opme: aHanuTUyeckoil, rpaduueckoil u crnoBecHOW. Ero wu3ydeHue crnocoOCTBYET pPa3BUTHUIO
ITOPUTMUYECKOTO MBIIIJIEHHS, CIIOCOOHOCTH K 0000IIEHUI0 M KOHKPETHU3AlUU, UCTIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas nuHHs «Haudana matemarnyeckoro aHajim3a» MO3BOJISET CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTH4YecKUX, Tak U
MPUKIIAIHBIX 3a/1a4, JOCTYIHBIX 00y4YaromMUMCsl, TaK KaK y HUX MOSBIISETCS BO3MOXHOCTb CTPOUTDH IPaQUKU CIOKHBIX (PYHKIUHN, ONpEensTh UxX
HauOOJbIINEe U HAUMEHBUINE 3HAYEHMs], BBIYUCIATH IJIOMAAU QUIYp U OOBEMBI Tell, HAaXOAUTh CKOPOCTU U YCKOpeHHUs mpolieccoB. JlanHas
CoJZlepKaTenbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH IOCTPOCHUS MAaTEMaTHYECKHX MOJEICH pealbHbIX CHTYallMH, MO3BOJSET HAXOIUTh
HawIydlllee PEIICHHUE B NPUKIAIHBIX, B TOM YHCIE COLUAIBHO-DKOHOMHMYECKHX, 33Ja4ax. 3HAKOMCTBO C OCHOBAMHM MAaTEMATHYECKOTO aHAJIA3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPManbHO-JIOTHYECKOTO U KPEaTMBHOTO MBINUICHUsS, (OPMHUPOBAHHUIO YMEHHMH Ppacro3HABATh
IIPOSIBJICHUSI 3aKOHOB MaT€MaTHKH B HayKe, TEXHHKE M MCKyccTBe. OOydaromuecs y3HAlOT O BBIJAIOLIUXCS pe3yibTarax, MOJTy4EHHBIX B XOJE
pa3BUTHS MaTEMAaTUKU KaK HaAyKd, U 00 UX aBTOpax.

CopneprxaTenbHO-MeToAUYEeCKast TUHUS «MHOXECTBa U JIOTMKa» BKJIIOYAET B Ce0sl 3JIEMEHThl TEOPUM MHOKECTB M MaTeMaTU4YEeCKOM JIOTUKH.
TeopeTnko-MHOXKECTBEHHBIE IIPEICTABICHUS ITPOHU3BIBAIOT BECh KYPC LIKOJIBHOW MAaTEeMAaTHKHU M IIpeJylaratoT Haubojiee YHUBEPCAIbHBIN SA3bIK,
OOBEIMHSAIOIMN BCE pa3lesibl MaTeMATUKU U €€ NMPHIOKEHHH, OHM CBA3BIBAIOT pa3Hble MAaTEeMaTHYECKUE NUCLMIUIMHBI U MX HPUIOXKEHUS B
enuHoe nenoe. [103ToMy BaKHO JaTh BO3MOKHOCTh 0Oy4arolmeMycss IOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MaTeMaTUKU U
HCII0JIb30BATh €r0 I BBIPAKEHUS CBOMX MBICIEH. J[pyruM Ba)KHBIM NPU3HAKOM MAaTEMaTHKU KaK HAYKU CIIE€yeT NPU3HATh CBOMCTBEHHYIO €i
CTpOrocTb 0OOOCHOBAaHMH U ClIeZIOBaHHE ONPEACIEHHBIM MPaBUIAM IMOCTPOEHMsS J10KA3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTeMaTHUYeCKOM
JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOI'O MBIIUICHUS 0OY4YarOIIMXCsl, NO3BOJSIET UM CTPOUTH CBOM PACCYXIEHUS HAa OCHOBE JIOTHYECKUX
paBui, GOpMUpPYET HABBIKM KPUTHUYECKOTO MBIIIJICHHUS.

B yuebHOM Kypce «Anrebpa M Hayajna MaTeMaTHMYECKOI'O aHAJIM3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJEIMPOBAHUS, KOTOpHIE
MPU3BaHbl CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB IMOCTPOECHUS MOJIENIEH pealbHBIX CUTYyallui, MCCIEOBAHUS ITHX MOJENeH ¢ MOMOIIbIO
anmapara anreOpbl 1 MaTeMaTUYECKOTO aHaIM3a, HHTEPIpPEeTalui MOTyUYeHHBIX Pe3ylbTaToB. Takue 3a/laHusl BIUICTEHbI B KaXAbIH U3 pa3/ienoB
[IPOrpaMMbl, MOCKOJIBbKY BECh MaTepHaj y4eOHOTO Kypca IIMPOKO HMCIOJB3YeTCs Ul PelleHHs NPUKIaIHBIX 3ajad. [Ipu pemeHUM peanabHbBIX



MPAaKTUYECKUX 3a/a4 OOydJalomMecs pPa3BUBAIOT HAONOJAaTEIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, a0CTParupoBaThCS, HCIIOJIB30BAThH
aHAJIOTHIO, 0000IaTh U KOHKPETU3NPOBATh MpodieMy. JlesTenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHHUS MTPUKIIAJIHBIX 33724 OPTaHU3yeTCs B
nporecce U3y4eHns BCeX TeM yU4eOHOTO Kypca «Anredpa u Hadasla MaTeMaTHYECKOTO aHATTU3ay.

Ha uzyuenue yyebHoro kypca «AnreOpa v Hayana MaTeMaTHYECKOIo aHayn3a» oTBoauTcsa 272 yaca: B 10 kinacce — 136 gacoB (4 daca B
Heneno), B 11 kmacce — 136 vacoB (4 yaca B HEZICIIO).

I'eomerpust sBisieTcs OOHUM M3 0a30BBIX KypCOB Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs, TaK Kak 0O0ECIeYMBAeT BO3MOXKHOCTb
HU3YUCHUA OJUCHUIIIINH eCTGCTBeHHO-HayLIHOI\/JI HAIpaBJICHHOCTU W MNPECAMCTOB T'YMAaHWTApPHOI'0 IHKIIA. HOCKOJ’II)Ky JJOTUYCCKOC MBIIIJICHUEC,
hopmupyemMoe Mpu M3yIeHUH 00YJArOITUMHUCS TIOHSITHHHBIX OCHOB T€OMETPHH, IIPH J0KA3aTEIHCTBE TEOPEM U MTOCTPOCHUHU LETIOYKU JIOTHYECKIX
YTBep)K)IeHI/II\/'I npu pEemCcHUN TCOMCTPHUYCCKUX 3ajJad, YMCHUC BBIIABUIaTb KW OIPOBEPrarb THUIIOTE3bI HCEIMOCPCIACTBCHHO HCIOJB3YIOTCA IIPU
PEIICHNHU 3aJa4 €CTECCTBEHHO-HAYYHOT'O IIUMKJIA, B YaCTHOCTHU (1)I/I?>I/IIIeCKI/IX 3aJ1a4.

lenp ocBoeHus mporpammbl yueOHOro kypca «['eomerpusi» Ha yriyOJa€HHOM YpPOBHE — pa3BUTHE HHIUBUAYAIBHBIX CIIOCOOHOCTEH
oOyyaromuxcs MpU HM3Yy4EHUU T'€OMETPHUM, KaK COCTaBJAIOIIEH mHpeaMeTHoW oOmactu «MaremaTnka M MH(opMaTHKa» depe3 obecredeHue
BO3MOKHOCTH TPHOOpPETEHHs M HCIOJb30BaHMsA 0Oojiee TIIyOOKHX T'€OMETpPUYECKUX 3HAHUH M JEHCTBUH, CHEUM(UUHBIX TEOMETPHUH, U
HEOO0XOAUMBIX JUIsl YCHEIIHOTO NPpo(ecCHOHaNbHOr0 00pa30BaHus, CBA3aHHOIO € MCIIOJIb30BaHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMM 3a7ayaMM Kypca T€OMETPUM Ha YriyOJIEHHOM YpPOBHE, PACHIMPSIONIMMHM M YCWIMBAIOIUMH Kypc 0a30BOr0 ypOBHS,
SBIISAIOTCSL:

pacliupeHue MNpeACTaBIEHUS O I€OMETPUM KaK 4acTH MHUPOBOM KyJIbTYpbl M (OPMHUPOBAHHME OCO3HAHMS B3aMMOCBS3U T'€OMETPHM C
OKpYXaIOIUM MUPOM,;

(bopMupoBaHHEe MPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTI'Yypax Kak O BaXKHEHIINX MaTeMaTHUYECKUX MOJEISAX, O3BOJISIOIIMX ONUCHIBATh U
U3y4yaTh pa3Hble ABJICHUS OKPYXKAIOLIEro MUpa, 3HaHUE NMOHATUHHOIO anmnapara no paszeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuH;

¢dbopMupoBaHUE YMEHHsI BJIQJETh OCHOBHBIMH MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUI'ypax M MX OCHOBHBIMU CBONCTBAMHM, 3HAHHE TEOPEM,
(dbopMyn U yMEHHE UX IPUMEHATh, YMEHUS J0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTaHJApTHBIE CIIOCOObI peIIeHus 3a/1a4;

(¢bopMupOBaHHE YMEHHUS paclo3HaBaTh Ha YEPTEXaxX, MOAEISAX U B PealbHOM MHpPE MHOIOI'DAaHHHMKHM M Tejla BpalleHHs, KOHCTPYUPOBATh
rE€OMETPUYECKHUE MOJIETIH;

¢opMupoBaHHE NOHUMaHHUS BO3MOXHOCTH AKCHOMATHYECKOTO MOCTPOEHHUS MaTeMaTHYECKHX TeOpui, (GOpMHpOBaHHE MOHHUMAHUS POJU
aKCMOMATHKH IPU IPOBEICHUH PACCYKICHUM;

(dbopMupoBaHHE yMEHUS BJIaJeTh METOJAMH J0Ka3aTEeJbCTB U AITOPUTMOB PELICHUs, YMEHHSI UX IPUMEHSTh, IPOBOIUTH J0Ka3aTelbHbIE
paccyXJ€HHUs B XOJI€ PELIEHUS CTEPEOMETPUUECKHX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJIEPIKAHUEM,



(dbopMupoBaHHE MPEACTABICHUS O HEOOXOIMMOCTH J0Ka3aTEIbCTB P 000CHOBAaHMH MAaTEeMAaTUYECKUX YTBEPKIACHUH U POJIM aKCHOMATHKU
B [IPOBEJICHUH JI€YKTUBHBIX PACCYXACHUM;

pa3BUTHE U COBEPLUIEHCTBOBAHHE MHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH oOOydarouuxcs, I[03HAaBaTEIbHON aKTUBHOCTH,
HCCIIEIOBATENIbCKUX YMEHUM, KpUTUUHOCTU MBILUJIEHUS, UHTEPEca K U3yUYEHUIO TEOMETPHH;

¢dbopmupoBanue (QYHKIIMOHAILHOW TPAMOTHOCTH, PEJIEBAHTHOM I€OMETPUN: YMEHUSI PACIIO3HABATDH MPOSBICHUS T€OMETPUUECKUX MMOHSATHH,
00BEKTOB U 3aKOHOMEPHOCTEN B PEANIbHBIX JKU3HEHHBIX CUTYalUIX U MPU U3Y4YEHUU IPYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, MOIETTUPOBAHUS PEAaTIbHBIX CUTYallUH, UCCIIEOBAHUS IOCTPOECHHBIX MOJIENEN, HHTEPIPETALMU OJTYyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJZIepKaTeNbHBIMU JMHUSIMH yueOHoro kypca «['eomerpusi» B 10-11 kmaccax sBusitorcsi: «lIpsMble M IUIOCKOCTH B
pocTpaHcTBe», « MHOrOorpaHHUKN», «Tena BpamieHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHNE «yMETh ONEPUPOBATH MOHATUSIMNY, PEIEBAHTHBIMU T'€OMETPUHN Ha YIIyOIEHHOM YpOBHE
oOyuenuss B 10-11 kjaccax, OTHOCUTCS KO BCEM COJAEpKAaTEeIbHbIM JIMHUAM Y4eOHOTO Kypca, a (QOpPMHUpPOBAHUE JIOTHYECKHX YMEHUU
pacnpezensercss He TOJBKO M0 COoAepKaTebHbIM JUHUAM, HO U 0 rojiam oOyuyeHus. Coaep:kanue o0pa3oBaHusi, COOTBETCTBYIOLIEE MPEIMETHBIM
pesynbpTaTam ocBoeHuss denepanbHONM padouel MpoTrpaMMBbl, PacTIpeIeIEHHBIM TI0 TO/IaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOOBI KO
BCEM OCHOBHBIM, IPHHLUUIHUAIBHBIM BOIpocaM oO0ydaroliyecs oOpalaluch HEOJHOKPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh OBJIAJCHHE
reOMETPUYECKUMU MOHATHAMM M HaBbIKaMM MOCJIE0BATENILHO U MTOCTYNATENIBHO, C COOMIOAEHNEM NPUHIIUIA IPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS
BKJIIOYATh B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPEACTaBICHUI 00ydaromuxcs, paciuupsas 1 yriayonsas e€, oOpa3ys NpOuYHble MHOKECTBEHHBIE
CBSI3H.

[lepexoa K M3y4eHHUIO T€OMETPUU Ha YrIIyOJEHHOM YPOBHE IO3BOJISET:

cOo3/1aTh YCIOBHS sl U depeHranuy 00ydeHus, IOCTPOCHUS HHANBUAYAIbHBIX 00pa30BaTelIbHbIX IPOrpaMM, 00eCIeunTh YriayonéHHOe
U3yueHHe FeOMEeTPUH KaK COCTaBIIstoIIel yueOHoro npeamera «MaremaTukay;

MOJArOTOBUTh OOyYaroIUXCs K MPOJODKCHMIO M3Y4E€HUS MaTeMaTuku ¢ ydéroM BblOopa Oyaymielr mnpodeccun, obecneuuBas
IIPEEMCTBEHHOCTb MEX/ly OOIIUM U NPo(ecCHOHANBHBIM 00pa30BaHUEM.

Ha usyuenue yueGHOTO Kypca «['eomerpusi» Ha yrinyonéHHoMm ypoBHe oTBoauTcs 204 vaca: B 10 kimacce — 68 yaca (2 vaca B Henenio), B 11
Kiacce — 68 yaca (2 yaca B HEJIEHIO).



COJEPKAHUE OBYYEHUA

DOyHKIUH U rpaGuKU

OyHKIHs, crnocoObsl 3amaHus ¢GyHknud. B3aumHo oOparable ¢yHkmmu. Kommosumus ¢ynknmit. ['paduk QyHKIMU. DnemMeHTapHBIC
npeoOpa3oBaHust rpauKoB QyHKIUH.

OO6nacTh ompeleNeHus M MHOXKecTBO 3HaueHud QyHkuuu. Hymu ¢yHxmuu. [IpomexyTku 3HakomocTossHCTBAa. UETHbIE W HEUETHBIE
¢yukuuu. [lepuonnyeckue pynkunu. [IpoMexyTku MOHOTOHHOCTH (GyHKIMU. MakcuMyMbl 1 MUHUMYMBI QyHKUInU. Hanbombiiiee 1 HauMeHblee
3HaueHUs! QYHKIIUU Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduku. Vcnonb3zoBanue rpa@ukoB QyHKUUN 11 peLIEHUS] YpaBHEHHH.

TpuronomeTrpryeckas OKpyKHOCTb, OIIPe/IeICHHE TPUTOHOMETPUUYECKUX (PYHKIUN YHCIOBOTO apryMEHTa.

@OyHKIMOHATBHBIC 3aBUCUMOCTH B PEaIbHBIX MPOIIECCax U ABJICHUAX. | padMKK peabHBbIX 3aBUCHMOCTEIH. \

I'paduk komnozunuu ¢pynkuuii. ['eomerpuueckne oOpas3sl ypaBHEHUH U HEPABEHCTB HA KOOPAWHATHON TJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padpuueckue MeToIbl pellIeHUs ypaBHEHNUH U HepaBeHCTB. [ paduueckue MeTO bl pelieHus 3a/1a4 ¢ apaMeTpaMH.

Hcnonb3oBanue rpadukoB (GyHKIUHN U1 UCCIIEAO0BAaHUS MIPOLECCOB U 3aBUCUMOCTEH, KOTOpBbIE BOZHUKAIOT IIPU PEIIEHUH 33734 U3 IPYTUx
y4eOHBIX IIPEAMETOB U PeaIbHOM KU3HU

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

[IpuMeHeHre NpOU3BOJHON K MCCIIEOBAaHUIO (YHKIUI Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxkeHue HanOoJIbIIEro U HauMEHBILIEro
3Ha4eHUH HelpepbhIBHOM (PyHKLIMN Ha OTpe3Ke.

[IpumeHeHre NPOU3BOAHON Ul HAXOXACHHUS HAWIy4dlLIEro pPEIIeHUs B NPUKIANHBIX 3aJadax, Ul ONpPENEICHHUs CKOPOCTH U YCKOPEHUs
nporiecca, 3aaHHOro (GopMyIoH 1iu rpadukom.

IlepBooOpa3Has, OCHOBHOE CBOICTBO nepBooOpa3HbIX. IlepBooOpasHble anemeHTapHbIX GyHKIuUH. [IpaBuina HaxoxaeHUs 1epBOOOPA3HBIX.

Nuterpan. ['eomerpuueckuit cmpic uHTErpasia. Boerarcnenue onpenenéHnoro uaterpaina no gopmyne Hetorona-JleiiOnuna.

[IpumeHeHue nuHTErpaia Ui HaXOXKACHUS IIIoLaaeil miIockux Guryp u 00bEMOB reOMETPUYECKUX TE.

[Ipumeps! pemennit auddepeHunanbHbIX  ypaBHEHMH. MaremaTuyeckoe MOJEIMPOBAHUE pEabHBIX MPOLECCOB €  IOMOIIBIO
middepeHnanbHbIX ypaBHEHUH.

HenpepsiBHble (hyHKIIMU U X cBoiicTBa. Touku pa3peiBa. ACUMOTOTHI rpadukoB GyHKIMH. CBONWCTBA (QYHKIMI HEMTPEPHIBHBIX HAa OTPE3KeE.
MeToa HHTEpBAJIOB JAJIs pelleHus] HepaBeHCTB. [IpruMeHeHe CBOMCTB HeNpephIBHBIX (DYHKLUH /171 peleH s 3a/1a4.



[lepBas u BTOpast npousBoaHble GpyHKIMU. OmnpeneneHne, reoOMeTpUYeCKHidi 1 (PU3NIECKUN CMBICT TPOU3BOJHON. Y paBHEHHE KacaTeIbHOM
K rpaduKy QyHKIHH.
[IpounsBoaHbIe Ar1eMeHTapHBIX GyHKIUH. [Ipon3BogHAs CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU (DYHKIIUH.

YpaBHeHUsS] U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YpaBHEHHH U HepaBeHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEW TPUTOHOMETPUUECKHUX YpPaBHEHUI C MOMOUIbI0 TPUTOHOMETPUUECKON OKPY)KHOCTH. PerieHne TpUroHOMETPUYECKHX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELIEHUS CHCTEM U COBOKYIHOCTEH palMOHANBHBIX, HUPPALMOHAIBHBIX, IMOKAa3aTEeNbHBIX M JIOTapU(PMUUYECKUX
YpaBHEHUM.

VYpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapaMETPAMH.

IIpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMAaTUYECKUX 3aJad M 3aJad U3 pa3IMyHbIX 00JacTe HAyKu U peabHOU
JKU3HHU, MHTEPIPETalus OJyYCHHBIX PE3YJIBTAaTOB.

Kom0uHaTopuka, BepOSITHOCTb M CTATHCTHKA.

[IpencraBnenne AaHHBIX C TOMOIIBIO Tabmuil U auarpamMm. CpemHee apudMeTHYECKOe, MeIMaHa, HauOoJIbIlIee U HAaMMEHBIII € 3HAYCHUS,
pasmax, JUCHIEPCHs M CTaHAaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CnyyaiiHble 5KCIIEpUMEHTHI (OTBITHI) W ClIydailHbIE COOBITHS. DJIeMEHTapHble COOBITHSA (HMCXOJbl). BEpOATHOCTH CilydalfHOTO COOBITHSA.
brnuzocTte 4acToThl M BEepOSTHOCTU COOBITUN. Ciy4ailHble OMBITHI C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUAMU. BeposTHocTu coObITHII B
OTIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.

Onepauuu HajJ COOBITUAMHU: TEpeceueHue, OObEeIMHEHUE, MPOTHBOIMOIOXKHBIE coObITHs. [luarpammer Oitnepa. dopmyna cioxeHus
BEPOSITHOCTEN.

VYcnoBHas BEPOSITHOCTh. Y MHOKEHUE BEPOATHOCTEN. JlepeBo ciaydailHOTO 3kcrepuMmenTa. Popmyna moyiHoW BeposTHOCTU. HeszaBucumsblie
COOBITHSL.

KomOunatopHoe mpaBuio ymHokeHus. I[lepectanoBku u dakropuan. Yucno coueranuit. TpeyronbHuk I[lackams. @opmyma OGuHoMa
HeroTona.



bunapHblii ciyyaliHbplil OomNBIT (MCHbITaHUE), ycnex U Heyaada. HesaBucumble ucnbiTanus. Cepusi HE3aBUCUMbBIX HCHBITAHUN J10 MEPBOTO
ycnexa. Cepust He3aBUCUMBIX UCTIbITaHUM bepHysu.

Cnyuaiinas BenumumHa. Pacnpenenenne BepostHocTed. Jluarpamma pacnpenenenus. llpumepbl pacnpeneneHuid, B TOM UHCIE,
reoMeTpHuecKoe 1 OMHOMUAIILHOE.

MHOrorpaHHHMKHU

Bunel MHOrorpaHHMKOB, pa3BépTka MHOTorpaHHuka. [Ipusma: n-yrojpHas npusma, OpsiMas U HAKJIOHHAs NPU3MbI, OOKOBas M MOJHAas
MIOBEPXHOCTh Mpu3Mbl. [lapayenenunesn, NpsAMOYroibHBIM IapajuleNenune] W ero cpoicTea. Kparwaiimme nmyTd Ha TOBEPXHOCTH
MHororpanHuka. Teopema Oinepa. IlpoctpancrtBennas teopema Iludaropa. IMupamupa: n-yronpHas nupamujaa, MpaBWiIbHas M yced€HHas
nupamuabl. CoiicTBa pédbep M OOKOBBIX IpaHell mpaBuiIbHOW mupamuibl. [IpaBuibHbIE MHOTOIpaHHUKU: MpaBUJIbHAS MpHU3Ma U MpaBUIIbHAsS
nupamujia, NnpaBuibHas TPEyrojibHas MUpaMHa U TpaBWIBHBIA TeTpasap, KyoO. IlpenctaBieHune o MpaBMIIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOJIeKa’Ap U UKOCAdIP.

Brruncienue s1eMeHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yribl. [lnomaas O0KOBOI MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH MPSMOi
MIPU3MBI, TUIOMIAF OCHOBaHHH, TeOpeMa 0 OOKOBOM TTOBEPXHOCTH MPsIMOU mpu3Mbl. [1mo1mans 60K0BO# MOBEPXHOCTH M TIOBEPXHOCTH MPABHIIBHON
MAPAaMU/JIbI, TEOPEMA O IJIOIAIN YCEUYEHHON TUPaMUIbI.

CummeTpusi B IPOCTPAHCTBE. ODJIEMEHTHl CUMMETPHM MPAaBUJIBHBIX MHOTOIPAHHMKOB. CHUMMETpPHUS B MPaBUIBHOM MHOTIOIDaHHUKE:
CUMMETpHUs NapajuieJenuIesa, CAMMETPHS MPABWIBHBIX IPU3M, CAMMETPHS TPaBUIbHOMN MMUPAMHU/IbI

Bunel MHOrOrpaHHHMKOB, pa3BépTka MHOTOrpaHHHKa. [Ipu3ma: n-yronpHas mpusma, OpsMas U HAKJIOHHAs NPU3MbI, OOKOBas M MOJHAas
MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, nNpsMOYroibHBIM MapajuieNenue] W ero cpoiicTBa. KpaTwailline IyTM Ha MOBEPXHOCTH
MHororpannuka. Teopema Oiinepa. IlpoctpancrBennas teopema I[ludaropa. [lupamupa: n-yroinpHas nupamujaa, MpaBWiIbHas U ycedEHHas
nupamuabl. CoiicTBa pébep M OOKOBBIX IrpaHell mpaBuUiIbHOW mupamuabl. [IpaBuibHbBIE MHOTOIpPaHHUKU: MpaBUJIbHASL MPU3Ma U MpPaBUIIbHAS
nupaMuia, MpaBuibHAs TPEYrojibHas MUpaMHa U MPaBWIbHBIN TeTpasap, KyO. [lpencraBieHue o MpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
JOJIEKa’JIp U UKOCA3P.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribl. [lmomans G0KOBOW MOBEPXHOCTH M MOJHOM MOBEPXHOCTH MPSIMOU
MIPU3MBI, IUIOIa/Ib OCHOBAHUMN, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOil mpu3Mel. [1nomaas O0K0BOM MOBEPXHOCTH U IOBEPXHOCTH MPaBUIHLHON
MUPaMHJIbl, TEOPEMA O IUIOIIAAN YCEUEHHON TUPaMU/IBI.

CuMMeTpHs B IPOCTPAHCTBE. JJIEMEHTbl CHMMETPHUM NPABUIIBHBIX MHOTOI'PaHHUKOB. CHMMETpHsI B NPAaBUIBHOM MHOTOTPaHHMKE: CUMMETPUS
napajuleJIenune a, CAMMETPUS IPABUIIBHBIX IIPU3M, CHMMETPHSI IPaBUIIBHON ITUPaMUIbI

Tesna Bpamenus



[TonsiTHS: TMIMHAPUYECKAs MOBEPXHOCTb, KOHMYECKAas IOBEPXHOCTh, C(ephuecKas MOBEPXHOCTb, oOpasylomme MoBepxHOCcTei. Tenma
BpalleHNs: HWINHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacrnonoxenue chepbl U IUIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe.
N3o00paxkenue Ten BpaleHus Ha IIOCKOCTH. Pa3BépTka nunuHapa u konyca. CuMMeTpus cepsl u 1mapa.

O0BéM. OcHOBHBIE CBOICTBA 00BbEMOB Teil. Teopema 00 00bEME MPSAMOYTOIBHOTO MapalIesienumneaa u cieacTBus u3 He€. O0bEM npsMoit u
HAKJIOHHOM IPU3MBI, HWJINHAPA, TUpaMuabl U KoHyca. O0bEM 11apa 1 MIapoBOrO CErMEHTA.

KomOunamuu Ten BparieHuss ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BMcaHHas B IIJIMHJP, OMHCaHHas okoyo IwmmHapa. [lepeceyenue chepor u
mapa ¢ IuiockocTbio. Kacanue mapa u cdeprl miuockocTbio. [IoHSTHE MHOTrOrpaHHUKa, OMHMCAHHOTO OKOJO cepsl, cepbl, BOUCAHHON B
MHOTI'OT'paHHUK WJIK TCJIO BpallCHUA.

[Tmomane MOBEPXHOCTH NMHJIMHIpPA, KOHYyca, Tuiomanas cepbl u e€ dacrend. [lomobue B mpoctpancTBe. OTHOMIEHWE 00BEMOB, TIOIAIEH
noBepxHocTel moo6HbIX ¢uryp. IIpeodbpazoBanue nomodus, romoteTs. Pernienne 3a1a4 Ha MIOCKOCTU C MCIIOJIb30BAHUEM CTEPEOMETPHUECKUX
METO/IOB.

[TocTpoenne cedeHnii MHOTOTPAHHUKOB U TEJI BPAIICHMsI: CEUCHUs IMIIMHIpA (TapajijIebHO M TIEPICHANKYISIPHO OCH), CEYCHHUST KOHYyCa
(mapasnenpHbIe OCHOBAHHUIO M MPOXOIAIINE YePe3 BEPIINHY), CEUCHHS I1apa, METObI IOCTPOSHUSI CEUCHU: METO] CIIeJI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIeH MIOCKOCTH.

JBHKeHHMsI B IPOCTPAHCTBE
JBwxenus mpoctpancTBa. Otobpaxkenus. J[Bwkenus u paBeHCTBO Guryp. OOmue cBoWCcTBa IBIWKEHUN. BUIbI IBMKEHUIN: TTapaylieIbHbIN
MIEPEHOC, [IEHTPpaJIbHAs CUMMETPHUS, 3epKaibHasi CHMMETpPHs, MOBOPOT BOKPYT npsamoit. [IpeoOpazoBanus nono6us. [Ipsimas u cdepa Diinepa.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «MATEMATHUKM» (YTJIYBJEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIMKA OOYYAIOIIErocss KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIIECTBa,
MPEACTABJICHUE O MAaTEeMaTHUYECKIUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SABJICHUM, IPOLIETYp TPAkKAAHCKOTO OOIIeCTBa (BHIOOPHI,
OTIPOCHI U JIPYrO€), YMEHUE B3aMMO/ICUCTBOBATh C COIIMAIbHBIMU WHCTUTYTAMH B COOTBETCTBHH C X (DYHKITUSIMH M HA3HAYECHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUNCKON TIpaKJAaHCKOW HAEHTUYHOCTH, YBAKEHUS K MPOILJIOMY M HACTOSIIEMY POCCHUMCKOW MaTeMaTHKH,
[IEHHOCTHOE OTHOIIEHHE K JIOCTHKEHHUSM POCCHUICKUX MAaT€MaTUKOB M POCCUUCKON MaTEMATHYECKOM IIKOJIbI, UCIIOJIb30BAHUE ATUX JIOCTHKEHUHN
B JIPYTrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE JyXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKHUM NPUMEHEHUEM JOCTHKEHHUM HAyKH W JEATEIbHOCTHIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIAJa B TMOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOUas SCTETUKY MAaTeMAaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJlay, PEUICHUN, PacCyXIACHHH,
BOCIPUMMYHMBOCTh K MATEMATUUYECKUM aCTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUSI MIPUMEHATh MaTeMaTHUECKHUE 3HAHUS B MHTEpecax 37J0pOBOro U 0e30macHOro o0pasa >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAaHUE, COANAHCUPOBAHHBIN PEXUM 3aHSATHH M OTHAbIXa, peryispHas (u3nueckas aKTHBHOCTB),
(hM3UYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSAX CIIOPTUBHO-03J0POBUTEIBLHOM JIEITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYIy, OCO3HAHUE IIEHHOCTH TPYIOII00Us, HHTEpEC K Pa3nuyHbIM chepaM MpodecCHOHATBHON eATeIbHOCTH, CBA3aHHBIM C
MaTeMaTHUKON U €€ MPHUIIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBINA BbIOOp OymyIiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYecKoMy OOpa3oBaHUIO M CamMOOOpa30BaHUIO HAa MPOTSHKEHMHM BCEW KU3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTUUECKUX 3a7a4 MaTEeMAaTHUYE€CKOM HAIPaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:



c(OPMHUPOBAHHOCTH IKOJOTHUECKON KYIbTYpPbI, TOHUMAHHUE BIMSHUS COIMATBFHO-IKOHOMUYECKUX IPOIIECCOB HA COCTOSHUE MPUPOIHON U
COLIMAJIBHON CpeJibl, OCO3HAHMUE IJI00AJIbHOTO XapaKTepa SKOJIOIMYEeCKUX MpoOJeM, OpUEHTAalMsl Ha MPUMEHEHHEe MAaTeMaTUYeCKUX 3HaAHUM Jyid
pelieHus 3a1a4 B 00JIaCTH OKPYXKAIOUIEH cpeibl, INIAHUPOBAHKE TIOCTYNKOB M OLEHKU UX BO3MOKHBIX IOCIEACTBUM JUIsl OKpYXKAIOIIEH cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS Haykd U OOIIECTBEHHOW MPAKTHUKH,
MMOHMMAaHHE MaTeMaTHYeCKON HayKH KakK c(epbl 4eI0BEUECKOH AEATEeIbHOCTH, 3TAlOB €€ pa3BUTHS U 3HAYMMOCTH JJISl Pa3BUTHUS LUBWIN3ALNH,
OBJIAQJICHUE S3BIKOM MAaTEMaTUKM W MaTEMaTU4YECKOM KYJbTYpPOW KaK CpPEIACTBOM IO3HAHUS MHUPA, TOTOBHOCTb OCYIIECTBJIATH IPOEKTHYIO H
HCCIEA0BATENBCKYIO ACSITEIIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBbIe Joruuyeckue aAecTBUA:

BBISBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMAaTHYCCKUX OOBEKTOB, IOHATUM, OTHOIICHUH MEXIy MOHATUIMH,
(hopMyIUpOBaTh OMPECIICHHS TIOHITHI, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIacCHU(UKAIMH, OCHOBAHM JIsi 00OOIIEHUS] U CPaBHEHUS,
KpPUTEPUU MTPOBOAMMOIO AHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MPEOOPa30BBIBATH CYXICHHUS: YTBEPAUTEIbHBIC W OTPHIIATEIbHbBIC, €AMHUYHBIC, YaCTHBIC W OOIIHE,
YCJIIOBHBIE;

BBISBJSITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M NPOTUBOpeuMsl B (akTaxX, JaHHBIX, HAOMIOJICHUSX M YTBEPKICHUSX,
npejiaraTb KpUTEPUH JJI BBISIBICHUS 3aKOHOMEPHOCTEN ¥ MPOTUBOPEUHUIA;

JieNaTh BBIBOBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIFOYEHUN 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JIOKAa3aTelbCTBA MaTeMaTHYECKUX YTBEPXKIEHUH (IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBO/IBI,

BBIOMpATH CIOCOO pelieHus: yueOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIIEHUS, BRIOMpATh HanboJiee MOAXOIAIMIHNMA C yIETOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHER).

ba3zoBble ucciaeaoBarebcKHe JeHCTBUA:

MCIOJIb30BaTh BOMPOCHl KaK HCCIEAOBATENbCKUM HMHCTPYMEHT MO3HAHMS, (HOPMYIHUPOBATh BOIPOCHL, (DUKCHpYIOIME TPOTUBOpPEUHE,
mpo0ieMy, YCTaHaBIMBATh HCKOMOE U JJaHHOE, OPMUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIINI0, MHEHHE;

MIPOBOJUTH CAMOCTOSITENILHO CIUTAHMPOBAHHBIN AKCIIEPUMEHT, UCCIIEeI0BAaHUE MO0 YCTAHOBIICHUIO 0COOEHHOCTEH MaTeMaTHu4eckoro 00beKTa,
SIBIICHUS, TIPOIIECCA, BBISBJICHHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBICHUSMU, MIPOIIECCAMU;



CaMOCTOATENBHO (popMyaHpoBaTh 000OIIEHHS W BBIBOABI IO pE3yJlbTaTaM IPOBEAEHHOTO HAOIOAEHUS, HCCIECIOBAaHUS, OLIEHUBATDH
JOCTOBEPHOCTH MOJTyYEHHBIX PE3YJIbTaTOB, BBIBOIOB M 0000IICHNUH;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBLABUTATH MTPEITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISBIIATH Ae(OUIIUTH HH(POPMAIH, JaHHBIX, HEOOXOAUMBIX JUISI OTBETa Ha BOIIPOC U JIJIS peIICHUS 3a1a4u;

BEIOMpaTh MH(POPMAIMIO W3 MUCTOYHWUKOB PA3IMYHBIX THIIOB, aHAIM3WPOBATh, CHCTEMATH3MPOBATH M WHTEPHPETHPOBATH HH(OpPMAIUIO
Pa3NMYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYpUPOBaTh MH(POPMAIHIO, TPECTABIATE €€ B PA3TUYHBIX (OPMAX, WILTIOCTPUPOBATH IPahUIECcKH;

OIICHUBATh HAAEKHOCTH HH(OPMAIIHH TIO0 CAMOCTOSTENFHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUS

Oo0menne:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSAMHU U IIENIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3p€HHS B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 XOAy PEICHUS 3aa4i, KOMMEHTHPOBATh MTOJIyY€HHBIH PE3yIIbTaT;

B X0/ 00CYXAEHUS 3a7]aBaTh BOIPOCHI IO CYILECTBY 00CYXAaeMOIl TeMbl, IPOOIEMBI, pelaeMoi 3a/1aui, BbICKA3bIBaTh UJEH, HALICJICHHbIE
Ha MOMCK PEIIEHUs, COTIOCTABIIATh CBOU CYXKACHUS C CY)KICHUAMHU JAPYrUX YYAaCTHUKOB JAMAJIOra, 0OHapyKMBATh PAa3JIMYMEe U CXOJCTBO MO3ULUI, B
KOppEeKTHOH opme (hOopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEJCTaBIATh PE3YJIbTaThl PEIIEHUS 3a/1au, SKCIEPUMEHTA, UCCIIEOBAHNUS, IPOEKTa, CAMOCTOSTEIbHO BEIOUPATh (JOPMAT BBICTYIIICHHS C
yu€TOM 3aJjau MPe3eHTALUU U 0COOEHHOCTEH ay TUTOPHH.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

COCTaBIIATh IUJIAH, AJITOPUTM pEIIEHUS 3a/auyd, BBIOMpATh CHOCOO pelIeHUus ¢ Y4ETOM HMEIOLIUXCA PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATh BApUAHTHI PELICHUN ¢ yUETOM HOBOI HH(OPMAIIHIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIIETh HAaBBIKAMHU TMO3HABATENBHON pedIeKCHU Kak OCO3HAHUS COBEPIIAEMBIX ACHCTBUN U MBICIMTEIHHBIX MPOIECCOB, UX PE3YIbTATOB,
BIIAJIETh CIIOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPoliecca U pe3yabTaTa pelieHusl MaTeMaTHIecKou 3a/1auu;

MpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NMPHU PELIECHUU 33Jaud, BHOCUTb KOPPEKTUBBI B ACSATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JaHHBIX, HAMIEHHBIX OTUOOK, BBISIBICHHBIX TPYAHOCTEH;



OIICHUBATh COOTBETCTBUE PE3Yy/IbTATa IEIH U YCIOBUSAM, OOBSICHATH MPUINHBI JOCTHXKCHUS WM HEJIOCTHKEHUS PE3yJIbTaTOB JACSITCIHLHOCTH,
HAaXOJHUTh OIINOKY, 1aBaTh OI[CHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

MMOHUMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM W WHAMBHUIYaJTbHOW paOOTHl MpPH PEIICHUH Y4eOHBIX 3ajad, NMPUHUMATH IEJIh
COBMECTHOM NI€ATENIbHOCTH, INIAHUPOBATh OPraHU3aAIlMI0 COBMECTHOM PabOTHI, paclpeessiTh BUABI padOT, TOTOBAPUBATHCS, 00OCYKIATh MPOIIECC
U pe3yNbTat paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYMIOBBIX (popmax paboTsl (00CYX IeHUSI, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBI» M UHBIE), BHIIIOIHATH CBOIO YaCTh paOOTHI
U KOOPJIWHUPOBATh CBOU JICUCTBUS C JPYTUMH WICHaMH KOMaHIbl, OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMN MPOJYKT MO KPUTEPHUSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBHUS.

HNPEAMETHBIE PE3YJIbTATDBI

K xoniy o6ydenust B 11 kiiacce oOydaromuiics MoyduT cieayromye MpeIMeTHbIE Pe3yabTaThl [0 OTAEIbHBIM TeMaM padouell IporpaMMBbl
yaeOHOTO Kypca «MareMaTHKu» 10:

Yucia ¥ BbIYMCTICHHA:

CBOOOJHO OMNEPUPOBATH MOHATHUAMH: PALMOHAIBHOE YUCIO, OSCKOHEYHAs IMepuoaudeckas ApoOb, MPOLEHTHI, HPPAlMOHAIBHOE YHCIIO,
MHOKECTBA PAMOHAIBHBIX U JCHCTBUTEIBHBIX YHUCET, MOIYIb ICHCTBUTEIBHOTO YHCIA;

IPUMEHATH IPOOU U IPOLIEHTHI JJIsl PEIICHNUS TIPUKIIAIHBIX 33124 U3 PA3IMYHBIX OTPACIIei 3HAaHUN U pealbHON JKU3HH;

NPUMEHSATH NPHOIVKEHHBIE BEIYUCIICHNS, TIPAaBUIIA OKPYIJICHHS, TPUKUIKY U OLICHKY Pe3yJIbTaTa BHIYHCICHHUN;

CBOOOHO OIIEPUPOBATH MOHATHEM: CTEICHb C IIEBIM MOKa3aTesIeM, UCIOIb30BaTh MOAXO/ Y0 (OPMY 3alMCH JEHCTBUTENBHBIX YHCEI
ISl pEILICHUS TIPAKTUYECKUX 3a/1a9 U IIPECTABICHHS JAHHBIX;

CBOOOIHO OTIEPHUPOBATh MOHATHEM: apU(METUIECKHI KOPEHb HATYPaIbHOM CTETICHH;

CBOOOIHO OTIEPUPOBATh MOHATHEM: CTETICHb C PAIMOHAIBHBIM ITOKa3aTeseM;

CBOOOIHO OTIEPUPOBATh MOHATUSAMH: JIOTapU (M Yucia, AECITUIHBIC U HATYpaIIbHbIE JTOrapu(MBbI;

CBOOOIHO OTIEPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHCIIOBOTO apTryMEHTa;

OTIEPHPOBATH MOHATHAMHU: APKCUHYC, ApKKOCHHYC U aPKTaHT'€HC YHCIOBOTO apryMEHTa.

DyHKUUH U TPaPUKU:



cBOOOJTHO ONIEpUPOBATh MOHATHAMHU: (PYHKIHS, CIIOCOOBI 3a1aHus (PYHKIMH, B3aUMHO OOpaTHBIE (PYHKIINU, KOMITO3UIHS (PYHKIUH, Tpadux
(GyHKIMY, BBITIOIHSTH SJIEMEHTAPHBIE TPeoOpa3zoBaHus rpaduKoB (pyHKIIHIA;

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: TPAPUKH TPUTOHOMETPHUYECKIX (PYHKITHI

CTPOHTH TPaPUKH KOMIO3UINU (PYHKIIUH C MOMOIIBIO AJIEMEHTAPHOTO MCCIEOBAHUS M CBOMCTB KOMITO3UIIMH IBYX (DYHKITHIA;

CBOOOJHO OTIEPUPOBATH MOHATHAMH: OOJACTh ONPEICIICHUS W MHOXKECTBO 3HAYCHHHW (YHKIHUU, HYIH (QYHKIUH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA,;

CBOOOJHO OIEPUPOBATH TOHATHUSAMU: YETHBIC W HEUETHBIC (YHKIMH, TIEpHOAMYECKUE (DYHKIHMH, MPOMEKYTKH MOHOTOHHOCTH ()YHKIIHIH,
MaKCHMYMBI I MUHUMYMBbI (DYHKIIMH, HAUOOJIbIIIee M HANMEHBIIIee 3HAaUeHNE ()YHKIIMH Ha TPOMEKYTKE;

CBOOOJHO OIECPHPOBATh TMOHITHIMH: CTETICHHAs (YHKIHS C HaTypajdbHBIM W IIEJBIM TOKa3aTelieM, TpaduK CTEMEeHHOW (QYHKIUU C
HATypaJIbHBIM | IIEJIBIM MTOKa3aresieM, rpaduk KOpHS n-0¥ cTereHn Kak (QYHKIIUU 0OpaTHOH CTEIeH! C HATypaIbHBIM MTOKa3aTelIeM;

OTICPUPOBATh TOHATHSAMU: JIMHCHHAS, KBaJpaTHYHAs W JpOOHO-JMHEHHas (YHKIMH, BBITOJIHIATH JJIEMEHTApPHOEC WCCIICJOBAaHUE H
MIOCTPOCHHUE UX TPaPHUKOB;

CBOOOJIHO OTIEpUPOBAThH MOHATUAMHU: TOKa3aTelbHas U Jorapudmudeckas GyHKIHHM, UX CBOWCTBA M TpadUKH, UCIOJIb30BaTh UX rpaduKu
JUISl pEIIeHUs YPaBHEHUH;

CBOOOJHO ONEpPUPOBATh MOHSTUAMU: TPUTOHOMETPHUUYECKAsh OKPYKHOCTb, OINpEAeNiEHUE TPUTOHOMETPUUYECKHX (QYHKIUH YHCIOBOIO
apryMeHTa;

UCIO0JIb30BaTh Tpaduku QPyHKIUN AJIs UCCIIEOBAHUS MPOLIECCOB M 3aBUCUMOCTEH NpU PELICHUU 3a/1a4 U3 JAPYruX Y4eOHBIX MPEAMETOB U
peasIbHOM JKU3HH, BBIPAXKaTh GOPMYIaMH 3aBUCUMOCTH MEXK/1y BETMUMHAMY;

Hauyana maTeMaTH4eCKOro aHaJImu3a:

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKLHMS, HENpEpbIBHAS HA OTpe3Ke, MPUMEHSTh CBOMCTBA HENPEPHIBHBIX (DYHKUUN ISl pelieHus
3azay;

CBOOOJHO OMEpUPOBATH MOHATUAMU: TIEpBasi U BTOpasi MPOU3BOIHbIE (DYHKIINH, KacaTeabHas K rpaduky QyHKINH;

BBIYHCIISATH IPOU3BOAHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO U KOMIIO3UIIUHU ABYX (PYHKIIMIA, 3HATH TPOU3BOTHBIC AIEMEHTAPHBIX (QYHKITHII;

UCI0JIb30BATh T€OMETPUUYECKUIN U (PU3NYECKHI CMBICI TPOU3BOTHOM ISl pEIICHUs 3a/au.

MCIO0JIb30BaTh MTPOU3BOIHYIO I UCCIEeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJUTh HAUOOJbIIIEe U HAUMEHbIIIee 3HAYCHUS (PYHKIIUU HEMIPEPHIBHOM Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOIHYIO JJIsi HAXOKICHUS HAWIYUIIETO PEelIeHUs B MPUKIAJHBIX, B TOM YHCJE COIUAIBHO-IKOHOMHUYECKUX, 3a/1a4aXx,
JUISL OTIPEJICNICHUs CKOPOCTH M YCKOPEHUS Ipoliecca, 3aJaHHOTo (popmynoit minu rpadukoM;



cBOOOJTHO ONEpPHPOBATh MOHATHAMHU: MEPBOOOpa3Has, ONMPENEIEHHBId WHTETPaj, HAXOAWUTh MEPBOOOpPA3HBIC IEMEHTAPHBIX (YHKIUN U
BBIYMCIATH UHTErpal 1o popmyine HeroTona-Jlelbuua;

HAXOJUTh TUIOUIA/IU TUIOCKUX (PUTYp U 00BEMBI TENI C TIOMOIIBIO HHTETPAIa;

MUMETH MPECTABICHHE O MATEMAaTHIECKOM MOJICIMPOBAHNY HA IIPUMEPE COCTaBICHUs MU PepeHIINaTbHBIX YPaBHEHHI;

pelmary NpUKIAHbIE 33Ja4d, B TOM YHUCIE COLUAIbHO-3KOHOMHMUYECKOTO M (U3UYECKOTO XapakTepa, CPeACTBAMHM MaTEeMaTHYECKOIO
aHaIu3a.

YpaBHeHus U HepaBeHCTBA

CBOOOJHO ONEpUPOBATh MOHATHUSIMU: HPpPaLMOHAIbHBIE, MOKa3aTelbHblEe U JOrapuMUYECKUe HEPaBEHCTBA, HAXOJWUTh HX PEIICHHS C
MTOMOIIBIO0 PABHOCUJIBHBIX NTEPEXOI0B;

OCYILIECTBIISITH OTOOP KOPHEN MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO OIEpPUPOBATh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSTh HEOOXOOuMble (OPMYNBI IS PEUICHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJHO OMEPHUPOBATh MOHITHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN M HEPaBEHCTB, PABHOCWIIbHBIE CUCTEMBI U CHCTEMBI-CIIEJICTBHS,
HaXOJUTh PELICHUs] CUCTEMbl M COBOKYMHOCTEH PpalMOHAJIBHBIX, HPPALMOHAIbHBIX, MOKA3aTENbHBIX U JIOrapU(PMHUUECKHX YpPaBHEHHH WU
HEpPaBEHCTB;

pelmaTh panUoOHAIbHbIE, MPPALMOHANbHbIE, IOKAa3aTelbHbIC, JOrapu(pMHUUECKHE M TPUTOHOMETPUYECKHE YpaBHEHHUS U HEPaBEHCTBA,
coJiep Kale MOyl U apaMeTphl;

IPUMEHSATH rpaduyeckre METObl Ul PELICHUs ypaBHEHUI 1 HEPAaBEHCTB, a TaKXkKe 3aJau C apaMeTpamy;

MOJIEIUPOBATh pealibHble CUTYAllMM Ha SI3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBbI IO YCIOBUIO
3aJjauy, UCCIIE0BATh IIOCTPOECHHBIE MOJIENIU C UCIIOJIb30BAHNEM allllapaTta aareOpsl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ysbTaT.

CBOOOJIHO ONEpPUPOBATH MOHATHAMM: HpPpalMOHAIbHBIC, MTOKA3aTelbHble M JIorapu(MUUYECKUE HEPABEHCTBA, HAXOAUTh UX DPELICHUS C
MIOMOIIIBIO PABHOCUJIBHBIX MIEPEXO0I0B;

OCYILECTBIATh OTOOP KOPHEH NMpH pelieHH TPUTOHOMETPUYECKOTO YpaBHEHMS,

CBOOOJIHO OIEpPUPOBATH MOHATHEM TPHUTOHOMETPUUYECKOE HEPaBEHCTBO, NPUMEHSATh HEOO0XoauMble (OPMYIbl IJIsi pEIIeHUs OCHOBHBIX
TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO OMEPUPOBATh MOHATUSMH: CUCTEMA U COBOKYMHOCTh YPaBHEHHUH M HEPAaBEHCTB, PABHOCWIbHBIE CHCTEMbl U CUCTEMBI-CIIEJICTBHS,
HaXOJUTh pELIEHUs] CHCTEMbl M COBOKYMHOCTEH palMOHANbHBIX, HPPALMOHAIBHBIX, IMOKAa3aTEIbHBIX M JIOTapU(PMUYECKUX YpaBHEHUH U
HEPABEHCTB;

pemaTh panUoHAIbHbIE, HPPALMOHANbHbIE, MOKa3aTelbHbIe, JOrapupMHUECKHe M TPUTOHOMETPUYECKHE YpaBHEHHS W HEPaBEHCTBA,
coJieprKaliue MOAYJIH U [TapaMeTphl;



MIPUMEHSTH rpapuuecKre MeTO bl [yl PEIICHNs YpaBHEHUN U HEPaBEHCTB, a TAKXKE 3aa4 C apaMeTpaMu;

MOJICIIUPOBATh pEabHBIE CUTYAIlMH Ha SI3bIKE anreOpbl, COCTABIATHh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO
3aJ1a4uM, UCCIIEI0BATh OCTPOEHHBIE MOJIEH C UCII0JIB30BAHUEM alapara ajireOpbl, HHTEPIPETUPOBATD MTOJIyYEHHBIN PE3yIbTaT.
Kom0unaropuka, BeposITHOCTb M CTATHCTHKA.

YuTtath U CTPOUTH TAOIUIBI U JUArpaMMBbl.

OnepupoBaTh NOHATUAMU: CpeJiHee apupMeTHIECKoe, MeIuaHa, HanOoJbIllee, HauMeHbllIee 3HaUeHHEe, pa3Max MaccHBa YUCJIOBBIX JAHHBIX.

OnepupoBaTh MOHATHAMM: CIydalHBIA IKCIEPUMEHT (ONBIT) U CIydallHOE COOBITHE, 3JIEMEHTAapHOE COOBITHE (PIEMEHTAapHBIA HCXOJ)
CIIy4alfHOTO OIIbITA; HAXOJUTh BEPOSTHOCTU B OMbITaX C PaBHOBO3MOXKHBIMHU CIYyYaWHBIMU COOBITHUSIMH, HaXOJUTh U CPAaBHUBATh BEPOSITHOCTH
COOBITHI B U3YYEHHBIX CIIy4allHbIX IKCIIEPUMEHTAX.

Haxonuts u popmynupoBaTh coObITHS: IepecedeHre 1 00beAMHEHNE TAaHHBIX COOBITHI, COOBITHE, TPOTHUBOMOIOKHOE TaHHOMY COOBITHIO;
M0JIb30BaThCs Auarpammamu Jitniepa u GopMyIioi cloKeHHs BEPOATHOCTEH MPH PEIIeHNUH 3a/au.

OnepupoBaTh NOHATUSMU: YCIOBHAsI BEPOSITHOCTb, HE3aBUCHUMbIE COOBITHS; HAXOAUTh BEPOSITHOCTH C MOMOUIBIO MPaBUIa YMHOXKEHUS, C
MTOMOIIBIO JIEPEBA CIIy4allHOTO OIIBITA.

ITpuMeHsATP KOMOMHATOPHOE MPABWJIO YMHOXKEHUS IPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUAMU: UCIBITAHUE, HE3aBUCUMBbIE HCIIBITAHUS, CEPUs UCIIBITAHUMN, YCIIEX M Hey/laua; HaXOAUTh BEPOSITHOCTH COOBITHII B
CEpUH HE3aBHCHUMBIX UCIIBITAHUM J0 MEPBOrO yCIeXa; HaX0AUTh BEPOSITHOCTU COOBITUH B CEpUM UCIIbITaHUN bepHyun.

OnepupoBaTh NOHATUAMMU: CllydaiiHas BEIMYMHA, PACIPECIICHUE BEPOATHOCTEN, JUarpaMma pacipeaeicHusl.

K xonmy 11 kiacca oOyyaromuiicss HAy9UTCs 110 TeOMeTPHUH .

e CcBOOOJIHO OTIEPUPOBATH OCHOBHBIMH MOHATUSIMHU CTEPEOMETPHH TIPU PEIICHUH 3a/1a4 U MPOBEICHUN MaTEeMaTHUECKUX PaCCyKICHUI,

® [IPUMEHSTh AaKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX IPH PEIICHUN T€OMETPHUYECKHX 3a/1a4;

e Kiaccu(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE IMPSIMBIX B MPOCTPAHCTBE, IIOCKOCTEH B TMPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

e CBOOOJHO ONEPHPOBATh MOHSATHSIMH, CBSA3aHHBIMH C yIJIAaMU B IPOCTPAHCTBE: MEXKIY NMPSMBIMU B TPOCTPAHCTBE, MEXIY NPSIMON H
MJI0CKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHATHIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BUIAbI MHOTOTPAaHHUKOB (TpU3Ma, MTUPAMH/IA, PSIMOYTOJIBHBINA Napaieienumne, Ky0);

e iaccuUIUPOBATh MHOTOTPAHHHUKH, BBIOMPAst OCHOBAHUS IS KIACCU(PUKAIUY;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C CEYCHHEM MHOTOTPAHHUKOB TUIOCKOCTHIO;



BBITIOJTHATH MapajlIeIbHOE, [IEHTPAIBHOE M OPTOTOHAIIBHOE MPOSKTHPOBaHNE (PUTYP HA TUIOCKOCTD, BBITIOIHATH U300pakeHus! GUTyp Ha
IUIOCKOCTH;

CTPOHTH CEUEHHsI MHOTOIPAaHHHKOB DAa3JUYHBIMH METO/IaMH, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHCYHKOB MPOCTHIX
00BEMHBIX (UTYD: BHI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH TUIONIA/IM TIOBEPXHOCTEH MHOTOTPaHHHUKOB (TIpHU3Ma, MUPaMua), TEOMETPUIECKHUX TN ¢ IPUMEHEHHEM (POopMYyIT;

cBOOOJTHO OMEPUPOBATh MOHATHUSMH: CUMMETPHS B IMPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh CHMMETPHH, LIEHTP, OChb M IUIOCKOCTh
CUMMETPUHU (UTYPBI;

cBOOOJTHO OTIEPHPOBATH MOHSATHIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPIMHATAM B IIPOCTPAHCTBE;

BBITIOJTHATH JICHCTBYSI HAJl BEKTOPAMH,

pemaTh 3a7aud Ha JI0Ka3aTebCTBO MAaTEeMAaTWYECKUX OTHOUICHHH W HAXOXXJICHHE T'€OMETPUYECKUX BEIMYWH, TPUMEHSSI M3BECTHHIC
METOIBI TIPY PEIICHUH MaTeMaTHIECKUX 3a]1a4 TIOBBIIIIEHHOTO ¥ BBICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTh MPOCTEUIINE MPOTPAMMHBIE CPEACTBA W JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI NPU PEIICHUH CTEPEOMETPUICCKUX
3ajay;

U3BJIEKaTh, IPEOOPA30BBIBATh U MHTEPIPETUPOBATh MHPOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPECTABICHHYIO
Ha YepTexax U PUCYHKaX;

IPUMEHSATH MOJIy4YEHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh M AHAJIM3MPOBATH PEabHbIE CUTYallUU, IPUMEHSITh U3yUCHHbIE NTOHATHS B
Ipolecce MOMCKa pelieHusl MaTeMaTH4ecKu c(hopMYyIMPOBAHHON MPOOIEMbl, MOIEIUPOBATh PEATIbHBIC CUTYALUU HA S3bIKE F€OMETPHH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJICNIN C UCIIOJIb30BaHHEM F€OMETPUYECKUX MTOHATUH U TEOpeM, annapara ajareopsl, pelarh NpaKTHYECKHe
3aJjauyl, CBSI3aHHbIE C HAXOXKAEHUEM I'€OMETPUYECKUX BEIUYHH;

UMETb IIPEJCTaBICHHUs 00 OCHOBHBIX 3Talax pa3BUTUSA F€OMETPUM KaK COCTAaBHOW 4acTH (pyHIaMEHTa Pa3BUTUS TEXHOJIOT M.

CBOOOJITHO ONEpUPOBaTh IHOHATUSMM, CBSI3aHHBIMM C IMJIMHIPUYECKOHM, KOHHYECKOH U chepuyecKod MOBEPXHOCTSIMHU, OOBACHSATH
crocoObl NOJTYYEHUS;

OIIEpHPOBATH MOHATHAMH, CBSI3aHHBIMU C T€JIaMH BpallleHHs: LWIMHAPOM, KOHYCOM, chepoit 1 apoM;

pacrio3HaBaTh Teja BpalleHus (LUIHHIP, KOHYC, cdepa U map) U 0O0bSICHAT CIIOCOObI MOTyYEHH s TeJl BPALLICHHUS;

KJIaccu(UIIMPOBATh B3aUMHOE PACIONIOKEHHE Cephl U MIIOCKOCTH;

BBIUUCIIATh BEJIMYUHBI JIEMEHTOB MHOTOIPAaHHUKOB M TeN BpalleHHs, OOBEMBI U IUIOIMIAJH MOBEPXHOCTEW MHOTOTPAHHUKOB U Tell
BpallleHHsl, TeOMETPHUECKUX TeJl C TPUMEHEHHEM (GOpMYIT;

cBOOOJIHO ONEpPUPOBATH MOHATHAMM, CBSI3aHHBIMH ¢ KOMOMHAIMAMU TeJ BpallleHUs] U MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B
cdepy U ONUCaHHBIN 0KOJIO cdepsl, chepa, BIMCAHHAS B MHOTOI'PAaHHUK WUJIH TEJIO BPAILEHUS;



BBIUMCIIATH COOTHOIICHHS MEXTy TUTOIIASIMH MTOBEPXHOCTEH 1 00BEMaMU TIOJJOOHBIX TEI;

n300pakaTh M3ydaemble (DUTYpHI, BBIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PHUCYHKOB IPOCTBIX OOBEMHBIX (PUTYp: BUA CBEpXY,
cOOKy, CHH3Y, CTPOUTh CEYCHUS TeJl BPAIICHUS;

M3BIIEKaTh, HHTEPIIPETUPOBATHh U MPEOOPa30BBIBATh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX (DUTYpax, MPEICTaBICHHYIO
Ha YepTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTNE€paIMy HaJl BEKTOpaMu;

3aJ1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM cHCTEME KOOP/MHAT;

pelaTh reoMEeTpUYecKHe 3aJauyd Ha BBIYKMCIEHUE YIJIOB MEXIY MPSAMBIMH U IUIOCKOCTSMH, BBIYMCICHHME PACCTOSIHUM OT TOYKH JIO
IJIOCKOCTH, B 1I€JIOM, HA MPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1a IIPU PELLIEHUY;

CBOOOJHO ONEpPUPOBATH MOHATUAMU, CB3aHHBIMU C ABM)KEHHEM B ITPOCTPAHCTBE, 3HATH CBOMCTBA JBM)KECHUIA;

BBITIOJIHATh M300paKeHHUsI MHOTOTPAHHUKOB W TN BpPAILIEHHUS NpU MapajljieIbHOM MEepeHOCce, LEeHTPaIbHOW CHUMMETPHH, 3€pKajJIbHOU
CUMMETPHH, IIPH MIOBOPOTE BOKPYT NMPSIMOM, TpeoOpa3zoBaHus OJ00MS;

CTPOUTH CEYEHHsS MHOTOI'DAaHHHMKOB M TeJl BpAIlEHHs: CEYEHUs LMIMHJpa (IapauleNbHO U MEPHEHAMKYISIPHO OCH), CEUYCHMs KOHyca
(mapasuienbHbIe OCHOBAHUIO U ITPOXOAAIIME Yepe3 BEPUIMHY), CEUCHMS 11apa;

UCIOJb30BaTh METOJABI MOCTPOEHUS CEUCHMI: METOJ| CJIEIO0B, METOJ BHYTPEHHEro IPOEKTHPOBAHUS, METOJ IIepeHOoca CEKyIleH
IUIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPHKACHUS;

IPUMEHATh FeoMeTpudeckue (PakThl Ui PELICHHUs CTEPEOMETPUYECKHUX 3a/ad, MPeIojararlliX HECKOJIbKO IIAroB pPEeLIeHUs, €CiIu
yCIIOBMSI IPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (opMme;

pelaTh 3a/1a4y Ha J0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOIICHUH U HaX0KIEHHE T€OMETPUUYECKUX BEJIMYMH;

IIPUMEHSATH IPOrPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHbBIE CUCTEMBI NP PELLICHUH CTEPEOMETPUUECKUX 3a/1ay;
IPUMEHATH NOJYUYECHHBIC 3HAHUS Ha MPAKTHUKE: CpaBHUBATh, AHAJIM3UPOBATh U OLIEHUBATh PealbHble CUTYallud, IPUMEHATh U3yYCHHbIE
MIOHATHUS, TEOPEMbI, CBOWCTBA B IPOIIECCE MTOMCKA PEIIEHUS] MaTeMaTH4ecKu C(OPMYIUPOBAHHON NPOOIEMbI, MOJECIUPOBATh PeabHbIE
CUTYallMU Ha A3BbIKE T€OMETPUH, UCCIIEJ0BATh IOCTPOECHHBIE MOJENIN C UCIOJIb30BaHUEM I'€OMETPUUYECKHUX MTOHATUN U TEOpEM, anmnapara
anreOpbl, pemaTh NPaKTUYECKUE 3a/1auH, CBSI3aHHbIE C HAXOXK/IEHUEM M€OMETPUUECKUX BEIUYUH;

UMETb MPEeCTaBICHU 00 OCHOBHBIX 3Tanax pa3BUTHS F€OMETPUH KaK COCTaBHOW 4acTH (pyHIaMEeHTa Pa3BUTUS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

Neni/m HaunmenoBanue pasnena/tembl | Koa-Bo yacoB | KonTposibhbie
padoThI
1 Tpuronomerpudeckne GyHKINH. 20 1
TpuroHomeTpru4eCcKue HEPABEHCTBA.
2 MHororpaHHuKH. 18 2
3 [TponsBoaHas 1 €€ reoMeTpUIeCKUi 20 1
CMBICIT
4 [IpumeHeHue npor3BOIHOM K 18 1
WCCIEA0BAHUIO (PYHKITHI.
5 Tena Bpamenus. 10 1
6 WuTerpan. 17 1
7 O6bEMBI MHOTOTPAHHUKOB. 8 1
8 OOBEMBI B IOBEPXHOCTH TEIT 9 1
BpaIlleHUsI.
9 Kombunaropuka. 13 1
10 DJIEMEHTHI TEOPUU BEPOSITHOCTH. 13 1
11 CraTucTHka. 9 1
12 3amauu ¢ mapameTpamH. 16 1
WppanmonaisHbie, MOKa3aTeNbHBIC ,
norapupMUIEcKue
,TPUTOHOMETPHUYCCKUE YPABHECHHUSI
,HEPABEHCTBA U UX CHCTEMBI.
13 Htorosoe moBTOpeHME. 33 3
HUroro 204 16
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