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INOACHUTEJIBHASA 3ATINCKA

Y4eOHsIil Kypc «Anredpa u Hadaaa MaTeMaTHIeCKOTO aHAIM3ay SBISIETCS OJJHUM U3 Hanboiee
3HaYUMBIX B IPOTpaMMe CPEHEro 001Iero oopazoBaHus, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIIeUnBAET
MHCTPYMEHTAJIbHYIO 0a3y JUIsl H3YUYEHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrOl CTOPOHHI,
dbopMupyeT IorTuYecKoe U aOCTPAKTHOE MBIIICHUE 00yYarOIINXCs HA YPOBHE, HEOOXOIUMOM JIsl OCBOCHHUS
uH(pOpMaTHKH, 00IIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U JPYTUX JUCUHUIUIMH. B pamkax 1aHHOTO
yueOHOro Kypca 00yJaronirecs OBjiIa/IeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyITUpyeT CBOM JOCTHIKEHUSI B MATEMAaTUUIECKOU opme.

Pabouas mporpamma yuebHoro Kypca «I eomerpus» 1 odyqaroruxcst 10 —11 kimaccoB pa3zpaborana
Ha ocHOBe DeepaibHOro rocyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa CPEJHETo OOIIEero
o0pa3oBaHus, ¢ yu€TOM COBPEMEHHBIX MUPOBBIX TPeOOBAaHUH, IPEABIBIAEMbIX K MATEMAaTHUECKOMY
00pa30BaHUIO, ¥ TPAAULIUN POCCUICKOTO 00pa3oBaHus. Peanu3arus mporpaMMbl 00ECTICUUBACT OBJIAJICHUE
KITFOYEBBIMU KOMITETEHIUSIMU, COCTABIISIFOIIIMMU OCHOBY JIJISl CAMOPA3BUTHUS U HETIPEPHIBHOTO 00pa30BaHuUs,
[EJIOCTHOCTH OOIIEKYIBTYPHOTO, TUIHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS JTUIHOCTH O0YJIAFOIIIAXCSI.

AJireOpa u HaAYAJIa aHATH3A

Y4eOHbI# Kypc anreOpsl U Haval MaTeMaTHIeCKOT0 aHAIM3a 3aKJIa/IbIBAET OCHOBY IS YCIICIITHOTO
OBJIaJICHUS 3aKOHAMH (PU3UKU, XUMUU, OMOJIOTHH, TOHUMAaHWS OCHOBHBIX TEHACHUIUN Pa3BUTHS SKOHOMUKU
¥ OOIIECTBEHHOH JKU3HH, TTO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BATh UX ISl albHEHIIEro o0pa3oBaHusl U B MOBCEAHEBHOM U3HU. B TO
K€ BpeMsi OBJIa/ICHHE a0CTPAKTHBIMU U JIOTUYECKUA CTPOTUMHU KOHCTPYKIIUSAMHU alreOpbl 1 MATEMaTHYECKOTO
aHaJIM3a pa3BUBAET YMEHHE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTD, JOKA3bIBATh
YTBEPKACHHSI C TTIOMOIIBIO0 UHAYKIIUU U PACCYKAATh TSAYKTHBHO, UCTIOIL30BaTh O0O0IICHHE U
KOHKpETH3aI1Io, abCTparupoBaHue U aHaJoruio, GOPMHUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B XO0[4€ U3YUYCHUA y‘IC6HOFO Kypca «Anre6pa K1 Ha4daJla MaTCMaTHYCCKOI'O aHaJIn3a» 06yqalonmec;1
oJIy4aroT HOBBIM OITBIT pEeIICHUS NPUKIIAJHBIX 3a/la4, CAMOCTOATCIbHOI'O TOCTPOCHUA MAaTEMATUYCCKUX
MOI[GJ'IGIE PCaAIBbHBIX chyauHﬁ, HHTCpHpETAlIUN MTOJTYUICHHBIX peH.IeHHfI, 3HAKOMATCA C IIpUMCPAMU
MaTEMAaTHYICCKUX SaKOHOMCpHOCTeﬁ B IIpHUpOAC, HAYKE U UCKYCCTBEC, C BBIAAIOIIUMUCA MAaTEMAaTUYCCKUMU
OTKPBITUAMHU U UX aBTOpaMHU.

VY4eOHbI Kypc 001a/1aeT 3HAYUTEIbHBIM BOCIIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIN peanu3yercs Kak
yepe3 yueOHbI MaTepual, ciocoOCTBYIOMUN (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TaK U Yepe3
cneunuKy yueOHOM 1eATeIbHOCTH, TPEOYIOLIeH MPOAOKUTENbHON KOHLIEHTPAIlM BHUMAHMUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ysbTar.

B ocHoBe MeToanKku 00yueHus anreOpe U HayajlaM MaTeMaTUIeCKOro aHalln3a JISKUT
NEeSTENIbHOCTHBIN MPUHIIUT O0yUeHUSI.

B ctpyktype yaeOHOTO Kypca «Anredpa u Hauaza MaTeMaTHYeCKOTO aHAIM3a BhIICTICHBI
CIIEYIOIINE COJIepKaTeIbHO-METOINYeCKe TUHUM: «Hucaa U BeraucaeHUs», «ODyHKIUU U TpaQUKn»,
«YpaBHEHUS U HEPABEHCTBay», «Hauana maTemaTuyeckoro anannsa», «MHOXeCTBa U JJoruka». Bee
OCHOBHBIC COACPKATCIIBHO-MCTOANYCCKUC IMHUN U3YTYAIOTCA Ha MPOTAKCHHUU ABYX JICT 06yquI/IH Ha
YpOBHE CpeHEro 00IIero 00pa3oBaHusl, €CTECTBEHHO IOMOIHSIS APYT APYyra U MOCTETIEHHO HACHIIIAsICh
HOBBIMHU TEMaMH U pa3zziesiaMu. JlaHHbI yueOHBIN Kypc SBISETCS MHTETPAaTUBHBIM, IOCKOJIBKY O0BEIUHSIET
B ceOe cozeprkaHne HECKOIBKUX MaTeMaTHUECKUX JUCHIUTUINH, TAKUX KaK anredpa, TPUrOHOMETPUS,
MaTeMaTUYECKUU aHaJIN3, TCOPUA MHOKECCTB, MATCMATUYCCKaAsA JIOTUKA U APYyTUc. ITo MEPE TOro Kaxk
oOyuJaroruecs: OBIaAeBaroT BcE€ 0oyiee MMPOKUM MATEMAaTUYECKUM amapaToM, y HUX MOCIeI0BaTEIbHO
(bopMHpYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTEMAaTHYECKYIO MOJIENIb pealbHON CUTYaIlNH,
NPUMEHSTH 3HaHUS, MTOJyYSHHbIE MTPU N3YUYEHUH YUeOHOTO Kypca, sl pEIIEHUs] CAMOCTOSITEIHHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4M, a 3aTeéM HHTEPIIPETUPOBATH CBOM OTBET.
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CopnepxaTenpHO-MeToANYecKast THHUSA «HUKciaa u BRIYUCICHHUSD 3aBepIiaeT (OpMHUPOBAHUE HABBIKOB
VICTIOJIb30BaHMsI ACHCTBUTEIBHBIX YHCEll, KOTOPOE OBUIO HAYaTO HAa YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus. Ha ypoBHe cpennero obuiero oopaszoBanus oco0oe BHUMaHHE yaeseTcs: popMUpOBaHUIO
HABBIKOB PAL[OHATBHBIX BHIYMCICHHI, BKIIFOUAIOLIMX B Ce0s HCIOIBb30BaHHUE Pa3InYHBIX (POPM 3aIich
qucia, YMCHHUC CJ1aTh IIPUKUIAKY, BBIIIOJIHATH HpI/I6HI/DKéHHBIe BBIYMCIICHUSA, OICHUBATHh YHCJIOBBIC
BBIP)KCHHUS, padOTaTh C MATEMATHYECKUMH KOHCTAaHTAMHU. 3HAKOMbIE 00YYaIOIIIMCSI MHOXKECTBA
HaTypaJbHbIX, HCJIBIX, pPAlIUOHAJILHBIX U HeﬁCTBHTeJ’IBHBIX YHUCCJI AOIIOJIHATCA MHOXCCTBOM KOMITJICKCHBIX
quces. B KaI0M U3 3TUX MHOXECTB PacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CHEHU(PHUICCKHE 3a1aui U
ollepaliy: JACICHNE HAIeNI0, OIIEPUPOBAHIE OCTaTKAMU HAa MHOXKECTBE LIEIIBIX YMCENI, 0COOBIe CBOHCTBA
palMOHANBHBIX M HPPALIMOHATBHBIX YHCEN, apu()METHUSCKHE ONEPAIHH, & TAK)KE H3BICUCHHE KOPHS
HaTypaJIbHOM CTENeHH Ha MHOXECTBE KOMILJICKCHBIX YHcel. biaroiaps nocieoBareibHOMY paciiupeHHIo
Kpyra UCIOJIb3YEMBIX YHCEI U 3HAKOMCTBY C BO3MOXKHOCTSIMH UX IPUMEHEHUS [UIsl PELICHUS Pa3InIHbIX
3a7a4 popMHUpyeTCs NPEICTABICHUE O CMHCTBE MATEMATUKU KaK HAyKH U €€ pOJIH B TIOCTPOSHUU MOJIENICH
peabHOTr0 MHPa, IIMPOKO HCHONIB3YIOTCS 0000IICHHE 1 KOHKPETH3aIHsI.

JIunus «YpaBHEHUS U HEPABEHCTBA» pealln3yeTcs Ha MPOTSHKEHUHU Bcero 00y4eHHs Ha ypOBHE
cpeaHero o0Imiero o0pa3oBaHusl, MOCKOIBKY B KaXKI0M paszene [IporpaMmmel mpeaycMOTpeHO penieHne
COOTBETCTBYIOLIMX 3ajau. B pe3ynbpTare o0ydaromuecs OBIaJeBal0T pa3InyHbIMU METOJAaMH PELLICHUS
palMOHATIbHBIX, UPPALIMOHAJIBHBIX, IOKA3aTENIbHBIX, JIOrApU(PMUIECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHHUI, HEPABEHCTB U CUCTEM, a TAKKE 33]1a4, COEpKaIUX rnapameTpsl. [loydeHHbIE yMEHUS IIUPOKO
UCTIOJIB3YIOTCS TIPH MCCIIEOBAHUHU (QYHKIIUH C TOMOIIBIO IPOU3BOTHOM, P PEIICHUH MPHUKIIAJIHBIX 331324
U 33/1a4 Ha HAXOXKJEHUE HauOOIbIINX U HAMMEHbIINX 3HaueHul QyHkuu. JlanHas conepkaTenbHas TUHUS
BKJTIOYAET B ce0sl TakkKe (POPMUPOBAHUE YMEHUN BBIMIOJIHATH PACUETHI 10 (OpPMYIIaM, peodpa3oBaHUs
palOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUI, a TAKXKE BBIPAKEHUH, COACPKAILINUX
CTeTeHH u Jorapudmsl. braronaps n3ydeHuto anredpandeckoro Mareprana MporuCXoIUT JallbHeHee
pa3sBUTHE AITOPUTMUYECKOTO M aOCTPAKTHOI'O MBIIUIEHUS 00yJaromuxcs, OPMUPYIOTCS HABBIKU
JeAYKTUBHBIX PacCyXJI€HUH, pabOThl C CHMBOJIbHBIMU (pOpMaMU, NPEACTABIECHUS 3aKOHOMEPHOCTEN U
3aBHCUMOCTEH B BUJIE PaBEHCTB M HEPABEHCTB. Ajredpa npeaiaraet 3¢pGeKTUBHbIE HHCTPYMEHTBI 115
pelIeHns MPaKTUYECKUX U €CTECTBEHHO-HAYUHbIX 3a/1a4, HarJIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

ConepxaTtenpHo-MeToAn4Yeckast TuHUS «DyHKIMU U rpadUuKu» TECHO TIePEIIETaeTCs C IPYTUMHU
JMHUASIMHU Y4e0HOTO Kypca, MOCKOIBKY B KAKOM-TO CMBICIIE 331aéT MOCIIEI0BATEIBHOCTD H3YUCHHS
Mmarepuaia. M3ydeHue CTEeNeHHOM, TT0Ka3aTelIbHOM, JTIOrapuMUIECKON M TPUTOHOMETPHUYECKIX (DYHKIIUH,
UX CBOMCTB M rpa(MKOB, UCIIOJIb30BaHUE QYHKIUHI IS peLIeHUs 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U
peabHOM JKU3HU TECHO CBA3aHO KaK C MAaTEeMaTHUECKUM aHAIIM30M, TaK U C PEIICHUEM YpaBHCHUN U
HepaBeHCTB. [Ipu 3ToM Gosbiioe BHUMaHuE yzensercss GOpMUPOBAHUIO YMEHUS BbIpaXxaTh (hopMmynamMu
3aBHCHMOCTH MEX/1y Pa3jIMYHBIMU BEIUUMHAMHE, UCCIIEOBATh MOJyUYeHHbBIC (DYHKITUH, CTPOUThH X
rpadukn. Marepuan 3Tol coliepKaTeIbHOW JTUHUY HaIleIeH Ha pa3BUTHE YMEHUHN U HABBIKOB,
MIO3BOJISIOIINX BBIPAXKATh 3aBUCKMOCTH MEX/Ty BETMYMHAMH B Pa3IHUHON (OpME: aHATUTHUCCKOM,
rpaduueckoil u caoBecHoll. Ero nzydenue cnoco6CcTByeT pa3BUTHIO AITOPUTMHUECKOTO MBIIIUICHHUS,
CIIOCOOHOCTH K 000OIIEHHUIO | KOHKPETU3AIIUH, UCIIOIH30BAaHUIO AaHATIOTHH.

ConepxarenpHas mMHAA «Hauana MaTeMaTH4eCKOro aHAIN3a» MO3BOJIET CYLIECTBEHHO PACILIMPUTD
KpYT KaKk MaTeMaTHYECKHX, TaK U MPUKIAJAHBIX 3314, JOCTYIHBIX 00Yy4aroMUMes, TaK KaK y HUX
HOSBIISIETCS BO3MOXKHOCTh CTPOUTH IPahMKU CIIOKHBIX (PYHKIUH, ONpeenaTh UX HauOoJbIIue 1
HaUMEHbBIIINE 3HAYEHUS, BBIYUCIATH TUIOMAau GUryp U 00BbEMBI Tell, HAXOAUTH CKOPOCTU M YCKOPEHHUS
npoueccoB. /laHHas coaeprKaTenbHas IMHUSA OTKPBIBAET HOBBIE BOZMOXKHOCTH IIOCTPOCHUS
MaTEeMaTUYECKNX MOJENIEH pealbHbIX CUTYAlNi, O3BOJIIET HAXOAUTh HAMIIy4Illee PEIICHNE B PUKIIAIHbIX,
B TOM YMCJIE€ COLIMATIbHO-9KOHOMHUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOI0 aHaJIN3a
CIOCOOCTBYET pa3BUTHIO A0CTPAKTHOIO, OPMATIBHO-IOTHYECKOT0 U KPEaTUBHOT'O MBIIUIECHUS,
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(GopMHpPOBaHUIO YMEHUI pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTHKH B HAyKe, TEXHUKE M UCKYCCTBE.
O6yqafonmecs1 Y3HAKOT O BBIAAIOMIUXCA PE3YJIbTaTaX, HOJTYUCHHBIX B XOAC PAa3BUTHA MATCMATHUKHN KaK
HayKH, ¥ 00 UX aBTOpax.

CopneprxaTenpHO-MeTOANYECKast TMHUS «MHOKECTBA U JIOTHKa» BKIIIOYAET B ce0s1 JIEMEHThI TEOPUU
MHO’KECTB U MaT€MaTUYECKOU JIOTUKU. TeOopeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJILHOM MaTeMaTUKU U IpeJylaratoT Haubosiee yHUBepCalbHbIN A3bIK, 00BEANHAIONINN BCE pa3Aesbl
MaTEMaTUKH U €€ IPUIIOKEHUM, OHU CBS3bIBAIOT Pa3HbIE MATEMATUYECKUE AUCLUUIUIMHBI U UX TPUTIOKEHUS
B efiuHoe 1ienoe. [1oaToMy BaXkHO 1aTh BO3MOXKHOCTh 00yYaroIeMycsi HOHUMATh TEOPETUKO-
MHO>KECTBEHHBIN S13bIK COBPEMEHHON MaTeMaTUKU U UCIOIb30BaTh €T0 JIJIsl BBIPAXKEHUS CBOMX MBICIIEH.
Jlpyrum Ba)KHBIM MPU3HAKOM MaTEMaTHKU KaK HAyKH ClIeAyeT IPU3HATh CBOMCTBEHHYIO €l CTPOroCTh
000CHOBAHHUI U CJIEIOBAHKE ONPEACIIEHHBIM IIPAaBUJIaM IIOCTPOCHHUS JOKA3aTENIbCTB. 3HAKOMCTBO C
3JIEMEHTaMU MaTeMaTHYECKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOT0 MBIIIUIEHUS 00y4aroluxcs,
MIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHUS HA OCHOBE JIOTHYECKUX MPaBHJI, (OPMUPYET HABBIKH
KPUTUYECKOT'O MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa 1 Hauana MaTeMaTHYECKOro aHaJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE MPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABHIKOB
HOCTPOCHUS MOJIeJIEN pealIbHbIX CUTYalUi, HCCIIe0BAHMS 3TUX MOJIeNell ¢ IOMOIIBIO anmnapara anreopsl 1
MaTEMaTUYeCKOr0 aHAJIN3a, HHTEPIIPETALH IIOJIY4CHHBIX PE3yJbTaToB. Takue 3a1aHus BIJICTCHBI B
KaX/Ibli U3 pa3/ieoB MPOrpaMMBl, IIOCKOJIbKY BECh MaTepHall y4eOHOIo Kypca IUPOKO UCIOIb3YETCs IS
pelieHus NpUKIaaHbIX 3a1a4. [lpu perenun peaabHbIX NPAKTUYECKUX 3a/1a4 00yJarolyecs pa3BUBalOT
HaOJII01aTeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIb30BaTh AHAJIOTHIO,
000011aTh M KOHKPETU3UPOBATH MpodsieMy. JlesaTenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
IPUKJIAJHBIX 33/1a4 OpPraHU3yeTcs B MPoLlecce U3YUEHUs BCeX TeM yuyeOHOro Kypca «Anredpa 1 Hadyajia
MaTEMaTUYECKOI0 aHAIU3ay.

I'eomeTpust

BaxxHocTh yueOHOTO Kypca reOMETpHH Ha YPOBHE CPEAHET0 00111ero oopazoBaHus 00yciIoBIeHa
MPaKTUYECKON 3HAUUMOCTHIO METAPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB 00yUEHUs TEOMETPUH B
HaMpPaBIEHUU JIMYHOCTHOTO Pa3BUTHsI 00yJaromuxcs, GopMupoBaHus GyHKIIMOHATHLHOM MaTeMaTHUECKOM
TPAaMOTHOCTH, U3YUYECHHS APYTUX YUEOHBIX TUCHUILIUH. Pa3zBuTHe y 00y4aromuxcst mpaBUiIbHBIX
MPEJICTABICHUI O CYIIHOCTH U MPOUCXOKIACHUN T€OMETPUUYECKUX a0CTPaKIINii, COOTHOIIEHUH peaTbHOro U
UJICATIbHOT0, XapaKTEPE OTPAKEHUS MATEMATUUECKON HAYKOU SIBJIEHUI M MPOLIECCOB PEATBHOTO MUPA,
MECTE F'€OMETPUM B CUCTEME HAYK U POJIM MAaTEMaTUYECKOr0 MOJEIUPOBAHNS B HAYYHOM IIO3HAHUU U B
MpaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, @ TAKIKE KaUeCTB
MBIIUTICHUSI, HEOOXOIUMBIX JIJIsl a1alTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsIETCS OJHUM U3 6a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro 00I1ero oopa3oBaHus, Tak
KaK oOecreuynBaeT BO3MOKHOCTh U3YYeHHsI KaK AUCLUILIIMH €CTeCTBEHHO-HAy4YHOM HAaNpaBIeHHOCTH, TaK U
T'YMaHUTapHOMU.

Jlornueckoe MbllIIeHHE, POPMHUPYEMOE MTPU U3YUEHUH 00YUJaAIOIIUMUCS MTOHATUHHBIX OCHOB
F€OMETPHUH U MOCTPOCHUH LEMOYKHU JIOTHUECKUX YTBEPXKIEHUHN B X0/1€ PEILIEHUs] TEOMETPUUYECKUX 3a/1ad,
YMEHHE BBIABUTATh U ONPOBEPIaTh FMIIOTE3bl HEMOCPEICTBEHHO UCIIOJIB3YIOTCS TP PELICHUH 3314
€CTECTBEHHO-HAYYHOI'0 [IUKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTUpPOBaThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00acTIX
JesITeIbHOCTH YenoBeka. OpueHTalus 4eI0BeKka BO BpeMEHHU U ITPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHUE
€ro COLUaIbHOro ObITUS, (OpMa OTPAKEHUSI OKPYKAIOIIETO MUPA, YCIOBHE YCIIEUTHOTO MO3HAHUS 1
aKTUBHOTO Ipeo0pa3oBaHus eicTBUTENbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMu
0o0BeAMHSIET pa3Hble BUIbI YU€OHOW U TPYIOBOM NEATEIbHOCTH, SIBISETCA OJHUM U3 MPo(decCnoHaIbHO
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BaXHBIX KaYECTB, IO3TOMY aKTyaJibHa 3a7ja4ua (GopMHUpOBaHUS Y 00yUYaIOLIUXCSI IPOCTPAHCTBEHHOTO
MBIIUICHHS KaK Pa3HOBHIHOCTH 0OPa3HOTO MBIIIICHUSI — CYIIECTBEHHOTO KOMIIOHEHTA B TIOJITOTOBKE K
MPAKTUYECKOHN AESITeTbHOCTH TI0 MHOTUM HalpaBICHUSIM.

Llenb ocBOCHHUS IPOTPaMMBI yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypOBHE 00yUCHHS —
0011eo0pa3oBaTeabHOE U OOMICKYIBTYPHOE Pa3BUTHE O0yUAIONINXCS Yepe3 00eCIeYeHIEe BO3MOKHOCTH
nproOpETEHUS U UCTIONB30BaHUS CHCTEMATHYECKUX TEOMETPUYCCKUX 3HAHUN U ICHCTBUH, CIICITU(PUIHBIX
TCOMETPHH, BOBMOKHOCTHU YCIICITHOT'O ITPOJOIZKCHHU A O6pa3OBaHI/I$I 110 CIICHUaJIbHOCTAM, HE CBA3aHHBIM C
NPUKJIAJHBIM UCTIOIh30BAHUEM I'€OMETPHUH.

[Tporpamma o reomerpuu Ha 6a30BOM YpOBHE MpeHA3HAYEHA JUIsl 00YyYaIOLIUXCs CpeIHEH 1IKOJIBI,
HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHEHUN Ha YPOBHE OCHOBHOT'O 0011Iero oopazoBanus. Takum
o0pa3om, oOydarouiecs Ha 6a30BOM YPOBHE JI0JIKHBI OCBOUTH OOIIME MaTeMaTUYECKHE YMEHUS,
CBSI3aHHBIE CO CTIEUU(UKON TreOMETPUH U HEOOXOIUMBIE JIJIsl )KU3HU B COBpEMEHHOM obmiectBe. Kpome
9TOr0, OHU UMEIOT BO3MOXKHOCTh U3yUUTh F€OMETPUIO O0Jiee r1yO0Ko, €Clii B JalbHENIIIEM BO3HUKHET
HEOO0XOIMMOCTh B TEOMETPUYECKHX 3HAHHUSAX B MPO(HECCHOHAIBLHON AEITEIbHOCTH.

JocTmkenue e OCBOSHUS TPOrpaMMBbl 00ECTICUMBAETCS PEIIEHUEM COOTBETCTBYIOIINX 3a]1a4.
[TproputeTHBIME 3a1a4aMH OCBOCHHsI Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 kimaccax
SIBJISIFOTCSL:

(dbopMUpOBaHKE NIPEJICTABICHUS O TEOMETPUU KaK YaCTU MUPOBOM KYJITYPhI U OCO3HAHUE €€
B3aMMOCBS3H C OKPYXKaIOLIUM MHPOM,;

(dopMUpOBaHKE IPEJICTABICHNS O MHOIOIPAaHHUKAX U TeJaX BpallleHUs KaK O BaXKHEUIIUX
MaTEMaTHUYECKUX MOJEISX, MO3BOJISIOIIMX ONMUCHIBATh U U3y4YaTh Pa3HBIC SIBICHUS OKPYXKAIOIIEr0 MUPA;

(dopMUpOBaHKE YMEHHUS PaclO3HABATh HA YEPTEKAX, MOJAEISAX U B p€aIbHOM MUPE MHOTOTPaHHUKH U
TeJa BpalllCHNUS;

OBJIaJICHUE METO/IaMHU PEILIEHHUs 33]]a4 Ha TIOCTPOEHUSI Ha U300pakeHUSAX MPOCTPAHCTBEHHBIX (PUTYD;

(dbopmMHpOBaHHE YMEHHSI ONIEPUPOBATH OCHOBHBIMH MOHATUSAMU O MHOTOI'paHHHMKAX M TeJIax BpPaIlEHUs
Y UX OCHOBHBIMHU CBOMCTBaMHU;

OBJI4/ICHUE AJITOPUTMAMHU PELIEHUs] OCHOBHBIX THIIOB 33/1a4; (POPMUPOBAHUE YMEHHUS IPOBOIUTD
HECJIOKHBIE JI0KA3aTEIbHBIE PACCYKICHHS B XOJI€ PEIIECHUs CTEPEOMETPUYECKHX 3a/1a4 U 33134 C
[IPAKTUYECKUM COJEPIKAHUEM;

Pa3BUTHE MHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs, Ho3HaBaTeIbHOM
AKTUBHOCTH, UCCIIEOBATEIILCKUX YMEHHUM, KPUTUYHOCTH MBILIJICHUS;

¢dopMupoBaHre GyHKIMOHATBHOW IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU: YMEHHUE pPaclio3HaBaTh
NPOSIBJIIEHUS] TEOMETPUYECKHUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B PeaIbHBIX )KU3HEHHBIX CUTYAIMAX
U TIPY U3YYEHUU APYTUX y4eOHBIX IPEIMETOB, IPOSBIECHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(dbopMynHpOBaTh UX Ha A3bIKE TEOMETPUHU U CO31aBaTh T€OMETPUUYECKHE MOJIENIH, IPUMEHSTh OCBOCHHBIH
F€OMETPHUUYECKHI anmnapar Juisl peIeHns IPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATh U
OLICHUBATH TOJIyYEHHBIE PE3YJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBI SIBJISETCS BKIIOYEHHE B KYypPC CTEPEOMETPUU B Havase
€ro U3Yy4eHHs 33/1a4, peliaeMbIX Ha YpOBHE HHTYUTHUBHOIO TIO3HAHUS, U ONPEeNEHHBIM 00pa3oM
OopraHM3oBaHHasi paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO ¥ MPOCTPAHCTBEHHOTO
MBIIIIEHUS, CTUMYJIMPYET IPOTEKaHUE UHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET K NaJbHEUIIEMY U3YYCHUIO
IpeaMerTa.

[Ipenmourenue oTAa€Tcs HATJIAIHO-KOHCTPYKTUBHOMY METO/1y O0OyUY€HUS, TO €CTh TEOPETUUECKUE
3HAHMS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTh IIPEMETHO-IIPAKTUUECKOM €ATEIbHOCTU. PazButne
IIPOCTPAHCTBEHHBIX MPEJCTABICHUN Y yUalIuXcs B Kypce CTEpeOMETPUN MTPOBOAMUTCS 3a CUET PEIICHUs
3aJa4 Ha CO3/1aHUE MPOCTPAHCTBEHHBIX 00PA30B M 3a/1a4 Ha ONEPUPOBAaHUE TPOCTPAHCTBEHHBIMU 00pa3aMu.
Co3nanue o06paza NpOBOAUTCS C ONIOPON HA HATJISAHOCTD, a OIIEPUPOBAHUE 00Pa30M — B YCIOBUSX
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OTBJICHCHUSA OT HArJIAAHOCTU, MBICJICHHOT'O U3MCHCHHS €T0 HCXOAHOTO COACPIKAHU .

OcHOBHBIE coziepkaTeNbHbIe THHUU Kypca «I'eomerpun» B 10—11 kimaccax: « MHOTOTpaHHUKIY,
«IIpsiMbI€ U TIJIOCKOCTH B IPOCTpPAHCTBEY, «Tena BpaiieHus», «BeKTopbl U KOOPAUHATHI B IPOCTPAHCTBEY.
dopMupoBaHUE JIOTHYECKUX YMEHUH pacnpeensieTcs He TOJIbKO M0 COJIeP>KaTeIbHBIM JIMHUSAM, HO U TI0
rojaMm o0y4eHHs Ha YPOBHE CPETHET0 00IIero 00pa3oBaHusl.

Copneprxanne 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylibTaTaM OCBOCHHS paboyeit
IPOrpaMMBl, pacripeieIEHHBIM 10 rojiaM 00y4eHusl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIa/IeHHE
FE€OMETPUUECKUMHU MOHITUSIMU U HaBBIKAMH OCYILECTBIISUIOCH OCJIEI0BATENIBHO U ITOCTYIIATENbHO, C
cOOI0ICHUEM MTPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYIO CUCTEMY
TeOMETPUYECKUX MPEICTABICHUN 00yYaroIuXcs, pacupsis U yriryossist e€, o0pa3yst IpovHbIe
MHO>KECTBEHHBIE CBSI3H.

Ha n3ydenue yueOHOTO Kypca «Anredpa U Hadajia MaTeMaTHIeCKOro aHalin3a» OTBOAUTCS B 11
kiacce — 136 gacoB (4 yaca B Henenmo). Ha kypc «['eomeTpus» OTBOAMTCS 2 Yaca B HEJIEIIO, BCero 68
y4eOHBIX 4acoB.

COJAEPXAHUE OBbYYEHMUSA
AJuredpa ¥ Ha4aJIa aHAIN3A

v Yucna U BEIYACICHUS

v' HarypaibHble 1 1enbie uncia. [I[puMeHeHne Npu3HakoB JeIMMOCTH LIEbIX YHUCeN, HauOOIbIIHH
obmuii nenmurensd (nanee — HOJl) u HammensInee obmiee kpatHoe (naee — HOK), octaTkoB 1o
MOJTYJIIO, aIrOpruT™Ma EBKIIMIA [T peIIeHus 3a1a9 B [IEJIBIX YUCIIAX.

v KoMmiuiekcHble uncia. Anrebpandeckas U TPUTOHOMETPHYECKas (POPMBI 3aIIUCH KOMILIEKCHOTO
guciia. ApudMeTndecKue orepamnuy ¢ KOMIUIEKCHBIMU dnciaMu. M300paxeHne KOMITIEKCHBIX
qrcen Ha KOOpAuHaTHOU TuiockocTH. @opmyna MyaBpa. KopHu n-oif creneHu u3 KOMILUIEKCHOTO
gyucia. [[puMeHeHne KOMIUIEKCHBIX YUCeIT TS PeIIeHUsT PU3NISCKUX U TEOMETPUUYSCKUX 3a/1a4.

v VpaBHeHHS ¥ HEPABEHCTBA

v Cucrema ¥ COBOKYITHOCTh YPAaBHEHHH M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

v O160p KOpHEH TPUrOHOMETPUYECKHX YPABHEHHH C MOMOIIIBIO TPHTOHOMETPHYECKOM OKPYIKHOCTH.

Pemrenne TpUroHOMETPUYECKUX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIIEHUs TOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS] UPPAITUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM M COBOKYITHOCTEH pallMOHANIBHBIX, UPPALIMOHAIIBHBIX,

MOKa3aTeIBHBIX U JIOTApU(PMUISCKUX YPABHCHHI.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IIApAMETPAMHU.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3aa4 U 3a/1a4 U3

pa3IM4YHbIX 00JacTel HAYKH U PealibHOM KU3HU, MHTEPIIPETALMs TOTYYEHHBIX PE3yIbTaTOB.

OyHKIMH U TpaduKu

['paduk xommozuiuu GyHkIwii. ['eomeTpruyeckue oOpa3sl ypaBHEHUN U HEPABEHCTB Ha

KOOPJAWHATHOW INTIOCKOCTH.

TpuronomeTrpuueckue GyHKIHH, UX CBOWCTBA U TPaUKH.

['padmyeckue MeTOABI pelIeHUs] YpaBHEHUM U HepaBeHCTB. [’ padmyeckue METOAbl pelIeH s 3a1a4 C

rapaMeTpamH.

v' Hcnonb3oBanue rpapukoB GYHKIMN 11 UCCAENO0BAHUS IPOLIECCOB U 3aBUCHMOCTEN, KOTOPhIE
BO3HUKAIOT MPU PEIICHUH 33]1a4 U3 IPYTUX YUCOHBIX MPEIMETOB U peaTbHOU KU3HU.

v/ Hauana MaTeMaTH4eCKOTrO aHaIu3a

ANANRN

AN

AN

AN
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v TlpuMeHeHne IPOU3BOJHOM K UCCIEI0BAHUIO (DYHKIIMI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HAMMEHBIIIET0 3HAYCHU I HEeTIPEPhIBHOW (DYHKIIUU Ha OTPE3Ke.

v TlpuMeHeHHE POU3BOIHOM JUTS HAXOKICHHS HAWTYUIIEro PeNICHHs B MPUKIAIHBIX 3a/1a4ax, Ui
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHOr0 (HopMyIoi Win rpapuKoM.

v' TlepBooGpa3sHas, OCHOBHOE CBOMCTBO 1epBOOOPa3HBIX. IIepB00Opa3HbIC JIIeMEHTAPHBIX (YHKIIHA.
[TpaBuiia HaX0XICHUS IEPBOOOPA3HBIX.

v" Wurerpan. ['eoMeTprdecKuii CMbICT HHTETpasa. BerauciieHne onpeneiéHHOro HTerpaia mo
dopmyne Herorona-Jleiibnuia.

v’ TlpuMeHeHHE UHTETpaANIa T HAXOXKICHHUS IUIOMIAJIe IIIOCKUX QUryp B 00bEMOB r€OMETPHUYECKUX
TeJ.

v Tlpumepsl pemennii quddepeHInaIbHBIX ypaBHEH . MaTeMaTH4ecKoe MOICTMPOBAHNE PEATbHBIX
MPOIIECCOB C TOMOIIBIO AU PEPEeHIINATHHBIX YPABHCHHIA.

I'eomerpust

Tena BpameHnus

[{unuHapryeckas MOBEPXHOCTb, 00pa3yooIne WINHIPUUECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKON noBepXHOCTU. L{uauHap: ocHOBaHMS U OOKOBast IOBEPXHOCTh, 00pa3yromas u
0Cb; IUIOIIAAb OOKOBOM U IMOJHOM OBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yrolre KOHNYECKOM MOBEPXHOCTH, OCh U BEPILIMHA KOHUYECKON
nosepxHocTu. Konyc: ocHOBaHME M BepllnHa, 00pa3yrolias U 0Ch; IUIOMAAb OOKOBOM U NMOIHOMN
MIOBEPXHOCTH. Y C€UEHHBIN KOHYC: 00pa3yIolIre U BBICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AMaMeTp; IIOMAAb TOBEPXHOCTH cdeprl. BzaumMHoe pacmonoxenue
cdepsl U MIIOCKOCTH; KacaTelbHasl INIOCKOCTh K chepe; mIomaas cepsl.

I/I306pa)KCHI/Ie TCJI BpalllCHUA Ha IJIIOCKOCTH. PaSBépTKa OUIMHApA U KOHYCA.

KomOuHammu Ten BpalieHns 1 MHOTOrpaHHUKOB. MHOTOrpaHHUK, ONMCaHHBIN 0K0JI0 cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK, UJIU TEJIO BPAIllEHHUS.

[Tonsite 06 00bEMe. OcHOBHBIE cBOMCTBA 00BEMOB Te. Teopema 00 00bEMe NPSAMOYTOIBLHOTO
napanenenunena u cieacTeus u3 He€. O0bEM HniIMHpa, koHyca. O0BEM 11apa U miomaab chepsl.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOLICHHUS MEXKAY TUIOMIAIIMUA TOBEPXHOCTEH, 00bEMaMu
OJIOOHBIX TEJI.

Ceuenns nuuHApa (MapajjieabHO U MEPIEHIUKYIISIPHO OCH), CEYEHUs KOHyca (IapaljiesIbHOe
OCHOBAHHIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUCHUS 1apa.

BCKTOpBI 1 KOOPAHWHATHI B IPOCTPAHCTBC

Bexkrop Ha minockocTu U B mpocTpaHcTBe. Cli0KeHUE U BBIUMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha 4yucio. PazmoxxeHue BekTopa no TpéM HEKOMILIaHAapHBIM BekTopam. [IpaBwiio napannenenunesa.
Pemenue 3agay, cBA3aHHBIX C TPUMEHEHUEM MIPABWII IEUCTBUI ¢ BeKTOpaMmHu. [IpsaMoyronsHas
crucTemMa KoopauHat B nmpoctpancTBe. Koopaunatel BekTopa. [Ipocreiiire 3a1a4ym B KOOpIMHATaX.
VYron mexay BekTopamu. CKaipHOE NPOU3BEACHNE BEKTOPOB. BhiuncieHre yrioB Mexay
MPSAMBIMH U TIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METO TPU PEILIEHUU TEOMETPUUYECKHUX 3a]1a4.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
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AJreopa u Ha4YaJaa aHaAJIu3a

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa)1aHCKOTO BOCIIMTAHUSL:

c(OPMHPOBAHHOCTD T'PAKJAHCKON MO3UIIUHN 00YYaIOUIeTrocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOT0 00I1ecTBa, MPEACTaBIEHNE O MATEMAaTHUECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBICHUH, IPOLEAYp TPAKAAHCKOTO 001IeCTBa (BBIOOPHI, OIPOCHI U APYTOE),
YMEHHE B3aUMO/JICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHUH C UX (PYHKIUIMHU U
Ha3HAYCHHEM;

2) MaTPUOTHYECKOTO BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh POCCUMCKON IPpaXKAaHCKON UACHTUYHOCTH, YBAXEHUS K IPOILIOMY U
HACTOSIIIEMY POCCUIICKOM MaTEMAaTUKH, LIECHHOCTHOE OTHOUIEHUE K JOCTHKEHUSIM POCCUMCKUX
MAaT€MaTUKOB U POCCUMCKON MaTEMAaTUYECKON IIKOJIbI, UCIIOJIb30BAHNUE 3THX JTOCTUKEHHUI B JPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKHU;

3) AYXOBHO-HPAaBCTBCHHOT'O BOCIIMTAHUSL:
OCO3HAaHHC NJYXOBHBIX I_IGHHOCTCI‘/‘I pOCCHﬁCKOFO Hapozaa, CCI)OpMI/IpOBaHHOCTL HpPaBCTBCHHOI'O
CO3HAHUSA, OTUUCCKOI'0 MOBCACHUS, CBA3AHHOTO C MIPAKTHYCCKUM IIPUMCHCHHUEM IIOCTI/I)KGHI/Iﬁ HayKHn

n JCATCIIbHOCTBIO y‘léHOFO, OCO3HAHHC JIMYHOI'O BKJIa/lda B IIOCTPOCHHUC YCTOIZHHBOFO 6yL[y1uero;

4) ICTCTUYCCKOI'O BOCIIMTAHHA .

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUAsI ICTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aja4, PEIICHHH, PACCYKICHUM, BOCIPUUMYHUBOCTh K MATEMAaTUUECKUM acTIeKTaM
Pa3JIMYHBIX BUJOB UCKYCCTBA;

5) du3HYECcKOTr0 BOCITUTAHHS:

c(OpPMHPOBAHHOCTh YMEHUS NPUMEHATh MaTeMaTUYECKHe 3HaHUs B UHTEpecax 37J0pOBOro U
Oe3o0macHoOro o0pasa >kM3HH, OTBETCTBEHHOE OTHOLIEHHUE K CBOEMY 3/I0POBBIO (310pOBOE MUTaHUE,
cOaraHCUPOBAHHBIN PEXXUM 3aHATUH U OT/bIXA, peryispHas pu3ndeckas akTUBHOCTh), GU3NYECKOE
COBEPUIECHCTBOBAHUE MIPH 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBHOM N€STEIBHOCTHIO;

6) TPYJI0BOTO BOCIMTAHUS:

TOTOBHOCTB K TPYZY, OCO3HaHHUE IIEHHOCTH TPYIOTIO0MS, MHTEPEC K pa3IMIHbIM chepam
npodecCHOHANBEHOM e TENIbHOCTH, CBI3aHHBIM C MATEMAaTUKOHN U €€ PUIIOKEHUSIMHU, YMEHUE
COBEPIIATh OCO3HAHHBIN BBHIOOP Oyayiiel Mpoeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHBI, TOTOBHOCTH U CIOCOOHOCTH K MaTeMAaTUYECKOMY 00pa30BaHUIO M cCaMOOOPa30BaHHIO HA
MPOTSHKEHUH BCEH JKM3HU, TOTOBHOCTH K aKTHBHOMY YYAaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4
MaTeMaTUYeCKOW HaIMPaBJIECHHOCTH;

7) DKOJIOTUYECKOT0 BOCIIUTAHUS:

C(I)OpMI/IpOBaHHOCTB 3KOJIOTHYECKOU KYJbTYPbl, TOHUMAHUC BIIMAHUSA COLIUATIBHO-3KOHOMHWYCCKUX
MIPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIIMATIBLHOM Cpellbl, 0CO3HAHHE TII00ATLHOTO XapaKTepa
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9KOJIOTUUYECKHX MPOOJIeM, OpUEHTAIIUS Ha TPUMEHEHUE MaTeMaTUUECKUX 3HAHUH JJIs pEIICHUs
3a1a4 B 06.]IaCTI/I Opr)I(aIOH_[CfI cpem)l, HHaHI/IpOBaHI/Ie HOCTYHI(OB 1 OILICHKU UX BO3MOXXHBIX
MOCJIEACTBUM JJISI OKPY>KAIOIIEH CPEIbI;

8) OCHHOCTH HAYYHOI'O ITO3HAHW A

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
¥ OOIIECTBEHHOH MPAKTUKH, TOHUMAHUE MATEMAaTHYECKON HAYKH KaK Cephbl UeTOBEUECKON
JESTEIIbBHOCTH, STANoB €€ pa3BUTHUS U 3HAUMMOCTH ISl pa3BUTHS UBUIIN3AIUH, OBJIA/ICHUE S3bIKOM
MaTE€MaTHUKH U MaTEMaTHYECKON KyJIbTYpPOU KaKk CPEJCTBOM MO3HAHUS MHUPA, TOTOBHOCTh
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIC YHUBEPCAILHBIC V‘le6HBIe JICHCTBHA

bazoBrle Jornueckue neiicTBUS:

BBISIBIIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKA MAaTEMaTHUECKUX OOBEKTOB, TOHATHH,
OTHOLIEHUN MEXy MOHATUSAMHU, GOPMYJIUPOBATH ONpPEAEIECHUS IOHIATUMN, YyCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALIMH, OCHOBAHUS AJIs1 0000ILEHHS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (HOPMYyITUPOBATh U IPEOOPA30BBIBATE CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBISIBJIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpPEUHs B (haKTax, JaHHbIX,
HAOJIIOJICHUSX U YTBEPXKACHUAX, peAJiaraTb KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

JIeNIaTh BBIBOJIBI C UCTIONB30BAHNEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSITENILHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUH (IIPsMBIE U OT
IPOTHBHOTO), BBICTPAUBaTh ApTyMEHTAINIO, TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATh

COOCTBCHHEIE CYXKICHUA U BBIBOJBI,

BbIOMpaTh cr1oco0 peeHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPMAHTOB PELICHMS,
BBIOMpATh HanOOJIee MOIXOAAIIMHA ¢ YIETOM CAMOCTOATENBHO BBIACTICHHBIX KPUTEPUEB).

baz3oBrIe nccnegoBaTebCKUe ASHCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHMsI, (POPMYIHPOBATEH BOIIPOCHI,
¢bukcupyromme NpoTUBOpeune, NpodiieMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (POpMHUPOBATh
TUIIOTE3Y, ApTYMEHTHUPOBATh CBOIO IMO3UIINI0, MHEHUE;

MMPpOBOAUTH CAMOCTOATCIIBHO CHJ'IaHI/IpOBaHHHﬁ SKCIICPUMCHT, UCCIICAOBAHHUC 110 YCTAHOBJICHUTIO

0COOEHHOCTEN MaTEMaTHYECKOTO 00BEKTA, SIBJICHUS, TIPOIIECCa, BBISIBIICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMH, SIBJICHUSIMH, TIPOIECCAMH;
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CaMOCTOSITEIILHO (POPMYITUPOBATH 000OIICHHUS M BBIBOJIBI 110 pe3y/IbTaTaM MPOBEIAEHHOTO
Ha6JHOI[eHI/I$I, HUCCIICOOBaHUsA, OICHUBATh ,Z[OCTOBCpHOCTB HOJIy‘-ICHHLIX pe3yanaT0B, BBIBOJIOB U
00001IeHN;

IIPOTrHO3UPOBATH BO3MOXKHOC Pa3sBUTHUC ITPOLECCA, a TAKIKE BbIABUT'aTh IIPEAIIOJIIONKCHHUA O €TI0
Pa3BUTHHU B HOBLIX YCJIOBUAX.

PaGora ¢ nuudbopmanmei:

BBISBIISITH Ie(OUIIMTHI MH(OPMALIUH, TAHHBIX, HCOOXOAUMBIX ISl OTBETA HA BOIIPOC U VISl PEIICHHUS
3a/1auu;

BbIOMPATh MH()OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMAaTHU3UPOBATh U
UHTEPIPETHPOBATH HHPOPMAITUIO Pa3IHYHBIX BUIOB U (POPM IPEICTABICHHUS;

CTPYKTYpHUPOBATh MH()OPMAIIHIO, IPEICTABIATE €€ B Pa3IMYHbIX (hOpMax, HIUTFOCTPUPOBATH
rpauyecKu;

OLICHUBATh HAAEKHOCTh I/IH(i)OpMaI_II/II/I 10 CaMOCTOATCIIbHO C(I)OpMYJ'II/IpOBaHHBIM KPpUTCPHUAM.

KoMMYHHKAaTHBHEIC YHUBEPCAILHBIE V‘{66Hble JCUCTBUS

OO0weHue:

BOCIIPHUHUMATh U CI)OpMYJ'II/IpOBaTB CYKACHUA B COOTBECTCTBUHU C YCJIIOBUAMU U LCIIAMU O6H.[CHI/I${,
SACHO, TOYHO, 'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHCHUA 110 X0y pCHICHHUA 3aa4u, KOMMCHTUPOBATDb HOJIy‘IeHHLIP'I pe3yibTar;

B X0JIe 00CYXI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX TaeMOM TeMbI, MPOOIEMBI, pelIaeMOi
3a/1auM, BHICKA3bIBaTh UJCH, HAIICIICHHBIE HA TIOMCK PEIICHUSI, COMTOCTABIISATH CBOU CYXKJEHUS C
CYXKIACHHUSIMH JIPYTHX YYaCTHUKOB JMAajora, OOHapy>KUBATh PA3IMYUE U CXOJCTBO MO3UIIUH, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNS,

MNPEACTABJIATH PE3YJbTAaThl PCUHICHUA 3a1a4U, DOKCIICPUMEHTA, UCCIICAOBaHMsA, IIPOCKTA,
CaMOCTOSATCIIbHO BLI6I/IpaTI:> (I)OpMaT BBICTYIIJICHUA C yLIéTOM 3ala4q MpEe3CHTAlUN U 0ocoOeHHOCTEH

ayJIUTOPHUHU.

PGFVJ'ISITI/IBHI)IG YHUBEPCAJIbHBIC V‘-IC6HI>IC I[GﬁCTBPIfI

Camoopranu3zanus:

COCTaBJIATh TUIaH, AITOPUTM pEIICHUs 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus C Y4ETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN
¢ y4€ToM HOBOH MH(pOpPMAIUH.

CaMOKOHTPOJIb, SMOLIMOHATIbHBIN UHTEIIEKT:

BJIa/IETh HABbIKaMH IO3HABATEIbHOM pe(IIeKCHH KaK OCO3HAHUS COBEPLIAEMbIX IeHCTBUN U

MBICTUTENILHBIX MTPOIIECCOB, UX PE3YNIbTATOB, BIAJETh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCcKol 3a/1auH;
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MpeBUIETh TPYIHOCTHU, KOTOPHIE MOTYT BOSHUKHYThH IIPH PEIICHUH 33]]a4l, BHOCUTH KOPPEKTHUBHI B
NCATCIIbHOCTh HAa OCHOBEC HOBBIX 06CTOHT€HLCTB, JaHHBbIX, HaﬁﬂeHHBIX OHlI/I60K, BBISIBJICHHBIX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEJIN U YCIOBHUAM, OOBSICHATH IPUYUHBI JOCTHXKEHUS UITH
HEJIOCTHKECHUS PE3YNIbTAaTOB ACATEIbHOCTH, HAXOUTh OIIUOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY
OIIBITY.

CoBMecTHas JACATCIIbHOCTD:

HOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMaHTHON M MHIUBHyaIbHON paOOThI IPU PEIICHUN
y’-Ie6HBIX 3aa4, IpUHUMATh LCJIb COBMECTHOM ACATCIIBHOCTH, IJIAHUPOBATL OpraHrU3aluio
COBMECTHOH paboThl, pacrpeesisiTh BUABI padoT, JOroBapuBaThCsl, 00CYKIaTh MPOLECC U Pe3yIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B IPYMIIOBBIX opMax padboTsl (00CyKIeHUsI, 0OOMEH MHEHHH, «MO3TOBBIE IITYPMBI» U
UHbIE), BBIIOJIHATH CBOIO YaCTh pa0OThI U KOOPAUHUPOBATh CBOM JEHCTBUS C JPYTUMH YIEHAMU
KOMAH/IbI, OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa B OOMIMIA POIYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

HPEJIMETHDBIE PE3YJIBTATDI

K konuy o6ydenus B 11 kiacce o0yyaromuics MOIyduT CaelyroIue NpeMETHbIE pe3yIbTaThl 110
OTJENILHBIM TeMaM paboveld mporpaMMbl Y4eOHOTO Kypca «Anredpa 1 Hadajla MaTeMaTH4ecKOro
aHaIu3an:

Yucna ¥ BEIYUCICHUS:

CBOOOIHO OTIEpUPOBATH MOHATUSMU: HATYpPAJIbHOE U 11€JI0€ YHCII0, MHOKECTBA HATypPaIbHBIX U
LEJIBIX YHCEJI, UCIIOJIb30BaTh MpU3HaKH aenuMocTH 1enbix uncen, HOJl u HOK naTypanbHbIX uncen
JUIS pelIeHus 3a1a4, IPUMEHATh anroput™ EBkina;

CBO60I[HO ONeprUpOBaTh NOHATUECM OCTATKa 11O MOAYJIIO, 3alIMChIBATL HATYPAJIbHBIC YU CJIa B
PA3JINYHBIX MMO3UIUOHHBIX CUCTEMAaX CUHUCIICHUS,

CBOOOJHO ONEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMITJIEKCHBIX YHCET,
IPECTaBIIATh KOMIUIEKCHBIE YHCIIa B are0pandeckoi 1 TPUTOHOMETPUUYECKOH (opMe, BBITOTHATD
apu@meTHyecKre ornepanui ¢ HUMU U U300pakaTh Ha KOOPMHATHON MJIIOCKOCTH.

VYpaBHEHHS 1 HEPABEHCTBA!

CBO60}1HO ONCpHUPOBAThH NOHATUAMMA: UPPAIOHAJIIBHBIC, ITIOKA3aTCIIBHBIC U J'IOFapI/I(i)MI/I‘IeCKI/Ie
HCPAaBCHCTBA, HAXOJAUTH UX PCHICHUA C TIOMOIIBIO PABHOCHUJIBHBIX TIEPEXOA0B;

OCYHICCTBIIATDH OT60p KOpHCﬁ Ipu pCUHICHUH TPUTOHOMCTPUUICCKOTO YPABHCHUS;

CBO60I[HO ONCpUpPOBATH NOHATUCM TPUTOHOMCTPUICCKOC HCPABCHCTBO, IPUMCHATDH HCO6XO,I[I/IMBIG
q)OpMy.]'II)I AJIg PEIICHUA OCHOBHBIX TUIIOB TPUTOHOMETPUYCCKHUX HCPABCHCTB,

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,

PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI, HAXOAUTh PELIEHHSI CUCTEMBI U COBOKYITHOCTEMN

paloHaIbHBIX, HPPALMOHABHBIX, TOKA3aTENbHBIX U JIOTApU(MUUYECKIX YPABHEHUN U HEPABEHCTB;
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peliaTh paluoHAIbHEIE, UPPAlMOHALHBIC, TOKA3aTENbHbIE, TOTapU(PMUIECKHE U
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOYJIM U TTapaMeTphl;

IPUMEHATH rpauuecKrue METO/Ibl Ul PELICHNs] ypaBHEHNI 1 HEPABEHCTB, a TAK)Ke 3a/1a4 ¢
napaMmeTpamy;

MOACIINPOBATH PCAJIBHBIC CUTYyallU Ha A3BIKC anre6p51, COCTAaBJIATH BBIPAXKCHUSA, YPABHCHHA,
HEPABCHCTBA U UX CUCTEMBEI I10 YCIIOBHIO 3aJa4u, UCCIICAOBATh IOCTPOCHHBIC MOACIIN C

MCIIOJIb30BaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOJIYYCHHBIA PE3yIbTaT.

DOyHKUUM U rpadukm:

CTPOUTH TpadUKU KOMIO3UIMH (PYHKIIHUN C TTOMOIIBIO 3JIEMEHTAPHOTO UCCIICIOBAHUS U CBOKCTB
KOMIO3UINH JIBYX (DYHKIIHIA;

CTPOHTH T€OMETPHUYECKUE 00pa3bl ypaBHEHUN M HEPABEHCTB HAa KOOPIMHATHOM IJIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPHUCCKUX (DYHKITHIA;

NPUMEHATh QYHKIMH 11 MOJCITUPOBAHHS U UCCIICIOBAHUS PEATBHBIX IPOLIECCOB.

Hauama MaremMaTH4eCcKOro aHaim3a:

UCIIOJIB30BaTh MPOU3BOIHYIO JIJISl HCCIICIOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;
HAXOJIUTh HANOOJIbIIICE U HAMMEHbIIIEE 3HAUCHHS (DYHKIIMH HENPEPHIBHOW Ha OTPE3KE;
MCIIOJIF30BaTh IPOU3BOHYIO I HAXOXKACHUS HAWTYUIIIErO PEeIICHUs! B IPUKIIATHBIX, B TOM YHCIE
COIMATTLHO-9KOHOMHYECKHUX, 3a/1a4ax, JJIs ONpeAeIICHUs] CKOPOCTH U YCKOPEHUS TpoIiecca,
3a/1aHHOTO POPMYIION MK rpaduKoMm;

CBOOOHO OTIEpUPOBATH MOHATUSAMU: TIEPBOOOpA3HAs, OMPEAeNEHHBIN HHTETPal, HAXOAUTh
NepBOOOPA3HBIC JIEMEHTAPHBIX (YHKITMH W BEIYHUCIIATH HHTETpai mo ¢popmyiie HeroToHa-
JleliOHMIa;

HaxXOoAUuTh Iiomaau MiI0OCKUX (1)I/Il"yp 1 00BEMEBI T C MMOMOIIbIO MHTCIPAJIA,

MMETh MPEACTaBICHUE O MATEMATUUECKOM MOJIEITUPOBAHUY HA IPUMEPE COCTABICHUS
nudepeHIaIbHBIX YPaBHCHUH;

pe€miaTh NPUKIAJAHBIC 3aJa4X, B TOM YUCJIC COMUAIBHO-OKOHOMHUYCCKOI'0O U (1)I/ISI/I‘I€CKOFO XapakTepa,
CpeaACTBAMU MAaTCMATUYCCKOTO aHAJIN34a.

I'eomerpus

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yAbTaThl OCBOEHUS MPOrPaMMBbl yueOHOTro mpeamera «MaTemMaTuka»
XapaKTepU3YOTCS:

I'pa’k1aHCcKOe BOCOUTAHUE:
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c(OPMHPOBAHHOCTHIO I'PAXKJAHCKON MO3UIIUN 00YJaIOUIerocss Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTr0 00I1eCTBa, PEJCTABICHUEM O MaTEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUM, IPOLEAYDP IPA’KIAHCKOro 001ecTBa (BbIOOpHI, OIPOCH! U 1Ip.),
YMEHHUEM B3aUMOJEHCTBOBATh C COLIMATIbHBIMU UHCTUTYTaMHU B COOTBETCTBHHU C UX (YHKLUSAMH U
Ha3HAYECHUEM.

[TaTproTUYECKOE BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCUIMCKOM IPa)K1TaHCKOW MACHTUYHOCTH, YBOXKEHUS K MPOLLUIOMY H
HACTOSIIEMY POCCUMCKON MaTEeMaTHUKH, IECHHOCTHBIM OTHOILLIEHUEM K IOCTUKEHUSIM POCCUUCKUX
MAaTeMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOW LIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTUKECHHI B
JIPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMUKH.

J_IYXOBHO'HpaBCTBCHHOFO BOCIIMTAaHUA:
OCO3HAaHUEM JYXOBHBIX HGHHOCTeﬁ pOCCHﬁCKOFO Hapoaa, C(I)OpMI/IpOBaHHOCTBIO HpPaBCTBCHHOI'O
CO3HAHUsA, OTUUCCKOI'0o MOBCACHUS, CBA3AHHOTO C IPAKTHYCCKUM IIPUMCHCHHUEM I[OCTI/I)KGHI/Iﬁ HayKHn

n JCATCIIBHOCTBIO y‘léHOFO; OCO3HAHHEM JIMYHOT'O BKJIaga B IIOCTPOCHHUC YCTOI‘/'I‘II/IBOFO 6y,£[y1].[CFO.

DCTETHYECKOE BOCIIUTAHHE:

3CTETUYECKUM OTHOIIEHHEM K MUPY, BKIIFOYasi 3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTE,
00BEKTOB, 3a/a4, PEIICHUH, PACCYKIEHUI; BOCTIPUUMUYHUBOCTHIO K MATEMAaTUYECKUM aCTIEKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHUS MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 3/J0pOBOTO U
Oe3o0macHOro 00opasa >KM3HH, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO (310pOBOE MUTAHKE,
cOayaHCUPOBAHHBIN PEXXUM 3aHATUH U OT/IbIXA, peryJsipHas pU3ndecKas akTUBHOCTb); (PU3NYECKOTO
COBEpUIECHCTBOBAHHUS, IPU 3aHITUSX CIIOPTUBHO-030POBUTEIBLHON JEATEIbHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM LIEHHOCTH TPYAO0JII00US; MHTEPECOM K pa3InuHbIM chepam
npohecCHOHANBHOM NesTeNbHOCTH, CBA3aHHBIM C MATEMATHKOM 1 €€ IPUIIOKEHUSIMU, YMEHUEM
COBEPINATh OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
TUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MATEMAaTUYECKOMY 00Pa30BaHHIO M CaMOOOPa30BaHHIO Ha
MPOTSHKEHUH BCEH JKM3HU; TOTOBHOCTBHIO K aKTUBHOMY yYaCTHIO B PEIIEHUU MPAKTUUECKHUX 3a/1a4
MaTeMaTU4YeCKOW HaIPaBIE€HHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUC:

c(OPMHPOBAHHOCTBIO HKOJIOTHYECKOM KYJIbTYphl, HIOHUMaHUEM BIUSHUS COL[MATIBHO-
HKOHOMHMUYECKHUX MPOLIECCOB HA COCTOSHUE NTPUPOTHON M COLIMAIBHOM CpeJibl, 0CO3HAHUEM
r7100aTbHOTO XapaKTepa SKOJOTHUECKUX MPo0IeM; OpUeHTalue Ha MPUMEHEHHUE MaTeMaTHYeCKIX
3HAHUU JJI pelIeHus 3a7a4d B 001acTy OKpYXKaroIle cpeibl, MIaHUPOBAHUS MOCTYIKOB U OLIEHKU
MX BO3MOXHBIX ITOCJIEICTBUM IJIs1 OKPY/KAIOLIEN CPEIBI.

IleHHOCTH HAYYHOT'O ITO3HAHUS:
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Cc(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKU ¥ OOLIECTBEHHOM MPAKTUKU, TOHUMAHUEM MaTeMaTHYEeCKON HAyKH KaK cepbl 4eT0BEUECKOM
JESATCIIBHOCTH, OTAIOB €€ Pa3BUTHUS U 3HAYNMOCTH [UIsl Pa3BUTHS LIUBUJIN3ALMH; OBJIAJCHUEM
A3BIKOM MaTEMaTUKHU U MAaTEMATHYECKOU KyJIbTYpOU KaK CPEeICTBOM II03HAHUS MUPA; TOTOBHOCTBIO
OCYILIECTBIIATh IPOEKTHYIO U HUCCIIEN0BATENIBCKYIO IEATENBHOCTh MHANBUAYaJIbHO U B IPYIIIIE.

METAIIPEJIMETHBIE PE3VJIbTATDI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOSHUS ITPOTrpaMMBbl Y4eOHOTO mpeaMera «MaTemMaTHKay
XapaKTEPU3YIOTCS OBJIAJECHUEM YHUBEPCAJIbHBIMU MTO3HABATEIbHBIMU JICVCTBUSIMU,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSMHU, YHUBEPCATbHBIMU PETYJISITUBHBIMU
JEUCTBUSIMU.

1) YHuBepcaiabHble M03HaBaTEIbHbBIE ICHCTBUA, 00ecTiednBa0T (POpMUPOBAHHUE OA30BBIX
KOTHUTUBHBIX IPOLIECCOB 00y4aronuxcsi (0OCBOEHHE METOI0B IO3HAHHS OKPYIKAIOIIET0 MUPA;
NPUMEHEHHE JIOTUYECKHX, UCCIIE0BATENILCKUX ONepalnii, YMEHHA paboTaTh ¢ MHPOpManuei).

bazoBrie jornueckue neicTBU:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKK MATEMAaTHUYECKUX O0BEKTOB, TOHATHI,
OTHOILEHUH MEXy HOHATUAMU; (POPMYIUpPOBaTh ONpEEICHUs IOHATHI; yCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (DOPMYyITUPOBATh U IPEOOPA30BHIBAT CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHbIE U O0ILUE; YCIOBHbIE;

BBISIBIISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYHs B (haKTax, NaHHBIX,
HaOJIOACHUAX U YTBEPKACHUSAX; [Ipe/ularaTb KPUTEPUU AJIS BBISBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

JIENIaTh BBIBOJIBI C MCIIOJIB30BaHNUEM 3aKOHOB JIOTUKH, JE€NYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHNUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPXKICHHUH (IIpsSMBbIE U OT
IIPOTUBHOT0), BEICTPAaUBATh apryMEHTAIMIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh
COOCTBEHHBIE CYX/IE€HUS U BBIBOJIbI;

BbIOMpaTh cr1oco0 pereHus yaeOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLIEHUS,
BbIOMpATh HanboJIee MOIXOA[IIMMI ¢ YIETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
bazoBsle nccaenoBarenbCKue JeCTBUS:

HCTIOJIB30BaTh BOIIPOCHI KaK MCCIIEOBATEIBCKUI HHCTPYMEHT ITO3HAHUS;, (POpMyITHUpOBaTh BOIPOCHI,
buKcupymome NpoTUBOpeyUne, MpodiemMy, yCTaHaBIUBaTh HCKOMOE U JaHHOE, (POpMHUPOBATh
THITOTE3Y, apTYMEHTHPOBATh CBOIO TIO3HINIO, MHEHUE,

IPOBOJUTH CAMOCTOSTENIBHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0OBAaHHUE TI0 YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHIEeCKOTO 0OBEKTA, SIBIICHHSI, IPOIIECCa, BBISIBICHUIO 3aBUCIMOCTEH MEXTY
00BEeKTaMH, SIBICHUSIMH, IPOIIECCaMH;

CaMOCTOSITENTLHO (hOpMYyITUPOBaTh 000OIICHNS M BEIBOJIBI TIO PE3YIIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, UCCIIEI0BAHUS, OIICHUBATh JIOCTOBEPHOCTH MOIYUYEHHBIX PE3Y/IbTaTOB, BEIBOJOB U
00001IeHNI;

IPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOIECCA, @ TAKXKE BBIABUTaTh MPEIIOI0KEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ unpopmanueii:

BBISBIISITH Ie(OUIIUTHI MH(OPMAIIUHU, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIIPOC U VISl PEIICHUS
3a7a4u;
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BBIOMpaTh MHOOPMALIMIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, AaHATU3UPOBATH, CHCTEMATU3NPOBATh U
UHTEPIPETHPOBATH HHPOPMAITUIO PAa3IHUHBIX BUJIOB U ()OPM IPEICTABICHHUS;

CTPYKTYPHPOBATh HH(POPMAIIHIO, TIPEJICTABIATE €€ B Pa3INYHBIX (opMax, HILTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATH HAAEKHOCTh HH(POPMAIIUH IO CAMOCTOATENILHO CHOPMYINPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaabHble KOMMYHUKAaTUBHBIC ICHCTBHS, 00eCTIeYnBaOT C(HOPMUPOBAHHOCTH COIIMATBHBIX
HaBBIKOB O0YYaIOIINXCS.

OO0wieHue:

BOCIPUHUMATH U (OPMYIUPOBAThH CYXICHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISIMH OOLLECHUS;
SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PELICHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBIH Pe3ybTaT;

B X0/1¢ 00CYX/IEHU 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXK/IaeMOW TEeMBbI, TPOOJIEMBI, pelaeMon
3aJ]auM, BbICKA3bIBaTh HJI€U, HAalleJICHHbIE HA MIOMCK PEILIEHUS; COTIOCTABIISATH CBOU CYXKJICHHUS C
CYXKJICHUSIMH JIPYTUX YYaCTHUKOB JAHAJIOTa, OOHAPYKUBATh Pa3IMYUE U CXOACTBO MMO3UIIUI; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

MIPEACTABIISITh PE3yJIbTAThI PEIICHUS 33/1a4, YKCIIEPUMEHTA, UCCIICIOBAHMUSI, IPOCKTA;
CaMOCTOSITENILHO BBIOUPATh (hOpMAT BBHICTYIUICHHSI C YUETOM 3a/1a4 MPE3eHTalMU U 0COOEHHOCTEH
ayJIUTOPHH.

CoTpyaHUYECTBO:

NOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMaHTHON W MHIMBHIYaIbHON pabOThI IPU PEIICHUN
y‘-Ie6HI)IX 3a1a4; NpUHUMATh L CJIb COBMECTHOH ACATCIIbHOCTH, INIAHUPOBATH OpraHu3alnuio
COBMECTHOH paboThl, pacrpeesiTh BUABI padoT, JOroBaprBaThCs, 00CYKIaTh MPOLIECC U PE3YIIbTaT
paboThl; 00001mAaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBATH B IPYIIOBEIX opMax paboThl (00CYKIAeHUS, 0OMEH MHEHU, «MO3TOBBIE IITYPMBI» U
I/IHI)IC); BBIITOJIHATH CBOIO 4aCThb pa6OTI>I 1 KOOPAMHUPOBATH CBOU HeﬁCTBHﬂ C ApYTYMMHU YICHaAMHU
KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIaJia B OOLIMI MPOAYKT 110 KPUTEPUSIM,
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

3) YHuBepcanbHble peryasTUBHbIE JIeHCTBUS, 00ecrieunBa0T (POPMUPOBAHUE CMBICIIOBBIX
YCTAaHOBOK M JKU3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelIeHus ¢ y4€TOM UMEIOIINUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PELLICHUH
¢ y4€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTpOIIb:

BJIaJICTh HaBbIKaMU MTO3HABATEIBbHOM peieKCUN KaK OCO3HAHUS COBEpPIIAeMbIX AEUCTBUH U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIBTATOB; BIAJIETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS
IpolLecca U pe3yJibTaTa pelIeHHsl MaTeMaTH4YeCKON 3a/1auH;

NpeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3BHUKHYTE ITPH PCIICHHUU 3aaa4u, BHOCUTH KOPPEKTHUBEI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJU U YCIOBHUIM, OOBSICHATh PUYMUHBI JOCTHKEHHS WIH
HEJOCTH)XEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY
OTIBITY.

I[TPEAMETHBIE PE3YJIBTATHI
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OnepupoBaTh MOHATUSMH: [IJIHHIPAYECKAs TOBEPXHOCTD, 00pa3yIOIINe IIHIHHIPHISCKON
MOBEPXHOCTH; IMIIMH/P; KOHUYECKAsi TOBEPXHOCTh, 00pa3yIoIie KOHMYECKON TOBEPXHOCTH, KOHYC;
chepuyeckas MmoBepXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map).

OOBSACHATH CITOCOOBI MOJTyYSHHS TEJT BPALICHHUS.

KnaccuduiupoBats B3auMHOE pacriooKeHue cepbl U MIOCKOCTH.

OnepupoBath MOHATUSMH: IAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BEICOTA CErMEHTA; apOBOM
CIIOi, OCHOBAHHUE LIAPOBOTO CIIOSA, BHICOTA HIAPOBOIO CIIOS; IIAPOBOI CEKTOP.

Borancnsate 00BEMBI U TUIONIAIU TIOBEPXHOCTEH TEJ BPAIICHHSI, TEOMETPHYECKHUX TeIl C
npUMeHeHueM (HOopMYyIL.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U omucaHHBIN 0K0JIO0 cdepbl; cdepa,
BIIMCAHHAs! B MHOTOT'PAHHUK WJIHM TEJIO BPAILICHHUS.

BbluncnsaTe COOTHOLIEHUS MEXKY IIOLIAIIMU TOBEPXHOCTEN U 00bEMaMU 1TO00HBIX TEI.
N300paxarh udyyaemble (GUTYpbl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB POCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY,
cOOKY, CHU3Y; CTPOUTh CEUCHMS TEJI BPALCHHUS.

W3Briekatb, MHTEPIIPETUPOBATH U MIPEOOPA30BBIBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, NPeCTaBIECHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrmmomaaTe I[GI\/'ICTBI/HI CJIOKCHHA BEKTOPOB, BEIYUTAHNA BECKTOPOB U YMHOXKXCHUSA BEKTOPA HA YUCIIO,
O6’LHCH$ITB, KaKMMH CBOMCTBaMU OHH O6J'I8.I[21IOT.

HpI/IMeHHTB IMPpaBUJIO MMapaJiICJICIUIICaa.
OHCpHpOBaTB IMOHATHUAMUA: JCKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PAaBE€HCTBO BCKTOPOB, KOOPAHUHATEI BEKTOPA, YT'OJI MEKAY BEKTOPpAMU, CKAJIAPHOC ITPOU3BECACHUC

BCKTOPOB, KOJUIMHCAPHLIC U KOMILJIAHAPHBIC BEKTOPLI.

HaXO,Z[I/ITL CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YUCIIO0, YT'OJI MCKAY BEKTOpAMHU, CKAJIIPHOC
MMPOU3BCACHUC, PACKIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPaM.

33}13B3TB IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAHHAT.

[TpumensTh reoMeTprueckre (HakThl IS PELICHUS] CTEPEOMETPUUECKUX 3ajiay, IPEIoIaraomnx
HECKOJIbKO LI1aroB PeleHHs, €CIIU YCIOBHI IPUMEHEHU 3a/1aHbl B SIBHOU (opMme.

Pemate HpOCTGfIH.IPIC TCOMECTPHUICCKUC 3ala4U Ha IPUMCHCHUEC BCKTOPHO-KOOPJAUHATHOI'O MCTOAA.
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PemraTs 3aJa4u Ha JOKa3aTCIbCTBO MAaTEMAaTUYCCKHUX OTHOIICHUH 1 HAaXO0XXIACHUEC Ir’COMCTPHUICCKUX
BCJIMYHH I10 06pa3uaM HJIN aJITOpUTMaM, IMMPUMCHSSI U3BCCTHLIC MCTOABI TP PCIICHUN CTAHAAPTHBIX

MaTeéMaTHYCCKUX 3a1a4.

HpI/IMeHHTB HpOCTGﬁH.IH@ IIpOrpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKAIITUOHHBIC CHUCTCMBI

IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1aU.

[TpuBOIMTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU, pacliO3HABATh
IPOSIBJIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

ITpyMeHATH NOyYEeHHBIE 3HAaHWsI HA ITPAKTUKE: aHAJIM3UPOBATh pPeaJIbHbIC CUTYallul U IPUMEHSITh
U3yUYCHHBIC MOHATHS B TIPOLIECCE MOKMCKA PEIICHUSI MATEMAaTHUYECKU C(OPMYIUPOBAHHON IPOOIEMBI,
MOJIEJIMPOBAaTh PealbHbIEC CUTYallUU Ha A3BIKE T€OMETPHUH, UCCIIEI0BATh IIOCTPOSCHHBIE MOJIENH C
UCTIOJIb30BAaHUEM F€OMETPUUECKUX MOHITUI M TEOpPEM, armapara aareOpbl; pemaTh NpakTHIecKue
3aJla4i, CBA3aHHbBIE C HAXOKICHUEM F€OMETPUYECKHUX BEIIMYUH.

TEMATHYECKOE INTAHUPOBAHUE

AJITEBPA U HAYAJIA AHAJIN3A

Ne  |[HaumenoBanue pa3fenos U TeM nporpammsl  ||Kosmuectso yacos ‘ DNEeKTpOHHBIE
n/m Bcero Koutponbsusie|[IpakTnyeckue (udposrie)
paGOTEI PaGOTEI o0Opa3oBaTeNbHbIC
pecypehl
1 |HccnenoBanue GyHKIHN C TOMOIIBIO 22 1 BBEJIUTE [
IIPOU3BOJHOM 3HAYCHUE
2  |[lepBooOpa3Has U MHTETpAJ 12 1 BBEJIUTE (1
3HaYCHUE
3 |I'paduku TpUTOHOMETPUYECKUX (DYHKITHIA. 14 1 BBEJINTE (1
TpuronomeTpudeckue HepaBeHCTBA 3HAaYCHUE
4  |[MppanuoHaibHbIe, TOKa3aTeIbHbBIC U 24 1 BBEJIUTE [
JorapupMHUECKUE HEPABEHCTBA 3HaYCHUE
5 |[KomruiekcHbIe unciia 10 1 BBEJIUTE (1
3HAa4YCHUE
6 |HartypanbpHble 1 11enbie Yrcia 10 1 BBEJINTE (1
3HAYCHUE
7  ||CucTtembl pallMOHANBHBIX, UPPAITUOHATBHBIX (|12 1 BBEJIUTE (]
MoKa3aTeIbHBIX U JIOrapu(hMUIECKUX 3HAaYEeHHE
YpaBHEHUN
8 |3amauu c mapamerpamu 16 1 BBEJIUTE (]
3HAaYEeHHE
9 |[[loBTOpeHue, o0oOIIeHHE, cucTeMaTu3amnus (|16 2 BBCJIMTE [l
3HAHUU 3HAYCHUE
|,2106aBI/ITI) CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOTPAMME
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I'eomerpus:

Ne ||HanmenoBanue pa3iesioB 1 TEM IPOrPaMMBbI KomnuecTBo yacos ONEKTPOHHBIE

/T (mmudpoBsie)
o0Opa3oBaTenbHbIC
pecypchl

Bcero ||Kontpousbnsie ||[IpakTuueckue
paboThI paboThI

|l HTeJIa BpaIlcHUs “16 “l “l ||

|2 HO6’BéMBI Ten Hl? Hl Hl H

|3 HBGKTOpBI Y KOOPJMHATHI B IPOCTPAHCTBE HZl Hl HZ H

4 |IToBTOopenue, 0000IMICHUE, CHCTEMATH3AITHS 14 1

3HaAHUUN
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOTPAMME
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