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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

MOSICHUTEJIbHAS 3AITUCKA
PaGouas mporpamma yueOHOro Kypca «Aurebpa M Hadajla MaTeMaTHYECKOro aHajiu3a» 0a30BOTr0 ypPOBHS IS
obygaromuxcs 10 —11 xmaccoB paspaborana Ha ocHOBe DenepaabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAAPTa
cpenHero odmero odpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBHIX TPEOOBAHUM, NMPEABIBIAEMBIX K MaTeMaTHYECKOMY
00pa3zoBaHuI0, U TPAAUIMH POCCHHCKOr0 oOpa3oBaHMs. Peanmuzanus mporpaMMbl 0OECIIeUHBAET OBJIAJICHHE KIFOUEBBIMH
KOMIETCHIMAMH, COCTaBJIIIOLIMMH OCHOBY JJIS CaMOpPa3BUTHS ¥ HENPEpPHIBHOTO 00pa30BaHMS, ILEIOCTHOCTb
OOIIEKYIBTYPHOTO, INYHOCTHOTO ¥ IIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YJarOIIIXCS.

HEJIU U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hagama MaTeMaTHYECKOTO aHAIM3a» SBICTCA OTHUM W3 HamOollee 3HAYMMBIX B IIPOTpaMMe
CTapuel IIKOJIBI, MOCKOJNBKY, C OJHOH CTOPOHBI, OH O0ECHEeYMBAaeT WHCTPYMEHTAJIbHYIO 0a3zy sl M3y4YeHUs Bcex
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYroil CTOPOHBI, (JOPMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIUICHHE ydalluXcsl Ha
YpOBHE, HEOOXOIMMOM JUISI OCBOSHHSI KYpCOB HH(OPMATHKH, OOIIECTBO3HAHIS, UICTOPUH, CIIOBECHOCTH. B paMkax qJaHHOTO
Kypca ydaIIuecs: OBJIaJeBal0T YHUBEPCAIBHBIM S36IKOM COBPEMEHHOH HayKH, KOTopas (GOpMyIHpyeT CBOM IOCTIDKCHUS B
MaTeMaTHYECKOM (opme.

Kypc anre6pbl ¥ Haual MaTeMaTHYECKOI'O aHAJIN3a 3aKJIaIbIBACT OCHOBY AJIS YCIEUIHOI'O OBJAJEHHS 3aKOHAMHU
¢u3nkn, XUMHUM, OWOJOTHH, TMOHUMAHUS OCHOBHBIX TCHICHIWH SKOHOMHKH W OOIIECTBCHHOHN JKW3HH, MO3BOJISET
OpPHUCHTHUPOBATHCA B COBPEMEHHBIX III/I(l)pOBI:-IX 1 KOMITbIOTCPHBIX TEXHOJIOTHUAX, YBEPEHHO UCIIOJIB30BATh UX B HOBceﬂHeBHOﬁ
)ku3Hu. B Toxke BpEMsA OBJIAJICHUC aGCTpaKTHbIMI/I " JIOTUYCCKH CTPOTMMU MATEMATUYCCKUMHU KOHCTPYKIHUAMU PA3BUBACT
YMCHHE HAaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTh YTBEPXKICHHSA, HCIIONB30BaTh 00O0OIIeHHE W
KOHKPETHU3AINI0, adCTparupoBaHue W aHAJOTHIO, (POPMUpPYET KpeaTHBHOEC W KPUTHYECKOE MBIIUICHHE. B X01e m3ydeHus
anreOpsl U Hayal MaTeMaTUYeCKOro aHajlu3a B CTaplIel IIKoJe yJyalluecs MOIydaloT HOBBII OIBIT peleHHUs MPHUKJIATHBIX
3a/1a4, CaMOCTOSITENIbHOIO MOCTPOEHUSI MaTEMaTHYECKUX MOJENEH peajbHbIX CUTyallMil U MHTEPIPETALUU MOJYyYEHHBIX
PELICHNN, 3HAKOMSITCA C IpUMEpaMi MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPO/JIE, HAYKE U B HCKYCCTBE, C BBIJAIOLIIMUCS
MAaTeMaTU4CCKUMU OTKPBITUAMU U UX aBTOPAMU.

Kypc oOnagaer 3HauMTENbHBIM BOCIUTATENBHBIM MNOTCHIMAJIOM, KOTOPBI peanu3yercs Kak uepe3 yueOHBIH
MaTepHal, CrrocoOCTBYONINI (GOpMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK H Yepe3 CICIUPUKY yIeOHOM AesITeIbHOCTH,
TpeOyIoell caMOCTOATENBHOCTH, aKKypaTHOCTH, MPOJOJIKUTEILHOW KOHIIEHTPAIlMd BHUMAaHHUS W OTBETCTBEHHOCTH 3a
IIOJIyYEHHBIN PE3yJIbTaT.

B ocHoBe mMeTonuku o0y4eHHs anreOpe W HadallaM MaTeMaTHYeCKOTO aHAIM3a JICKHUT JNEeSTeIbHOCTHBIA TPUHITHIL
00yUeHMUS.

CrpykTypa Kypca «Anrebpa M HayaJa MaTeMaTH4YECKOTO aHAJIH3a» BKIIOUACT CIEAYIOUINE COJEpKATeIbHO-
MeToAmYeckiue NuHUU: «Yucima W BRYHCICHUA», «DyHKUMM U rpadukm», «YpaBHEHUS M HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHalin3a», «MHOXKeCTBa U JIOTHKay. Bce OCHOBHBIE COJIEPKATENBHO-METOIMUECKIE TMHUHN N3YYatoTCs Ha
MPOTAKCHUU ABYX JIET 06y‘IeHI/I$I B CTapHICﬁ IIKOJIC, €CTECTBEHHO JOIOJHAA APYT ApYyTra U MOCTCIIEHHO HACBIIAasACh HOBBIMU
TEMaMHU U pasaciaMu. IIaHHI)II‘/'I KypC ABJISCTCA UHTETI'PATUBHBIM, IMTOCKOJIBKY 06'[)6}11/IH$[GT B cebe COACPIKAHNE HECKOJIBKUX
MaTeMaTHYECKUX IUCIHILUINH: anredpa, TPUTOHOMETPHS, MATEMaTHICCKII aHAIH3, TEOpUs MHOXecTB 1 1p. [Io Mepe Toro
KaK ydaliuecsl OBJaJeBaloT BcE Ooiee MHUPOKUM MAaTEeMaTHYECKHM almapaToM, Y HUX IIOCTeI0BAaTENbHO (popMupyercs u
COBEPHICHCTBYETCA YMEHHUE CTPOUTH MATEMAaTUYCCKYIO MOJCIIb peanLHoﬁ CUTyalluv, NPUMECHATH 3HAHUA, TOJIYYCHHBIC B
Kypce «Anrebpa ¥ Hadala MaTeMaTHYECKOTO aHalM3a», I PEHICHUS CaMOCTOSATEIBHO C(HOPMYIHPOBAHHOU
MareMaTH4eCcKOH 3ajjauu, a 3aTeM UHTEPIPETUPOBAThH NOJTYUYEHHBIA pe3ybTar.

COIIGp)KaTeIIBHO'MCTOIH/I‘IGCKaSI uHUA «YKcaa v BEIYUCIESHUS 3aBEpHIaCT Q)OpMI/IPOBaHI/Ie HaBBIKOB UCIIOJIB30BAHUA
JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAa4aTo B OCHOBHOW mIKoyie. B crapmieil mikone ocoboe BHUMaHHUE YIEISIETCS
(OpMHUPOBAHUIO NMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B CeOs HMCIIONB30BAaHHUE PA3IMYHBIX (OPM 3aIucH
)IeI\/'ICTBI/ITeHBHOFO yuciia, YMCHUC pallMOHAJIBHO BBIIIOJIHATH lleﬁCTBI/IH C HUMH, OCJIaTh NPUKUIKY, OLICHUBATHL PE3YJIbTAT.
OOyuaroniecs: MOJy4aloT HaBBIKA TPUOJVIKEHHBIX BBIUYMCICHHM, BBITTOJIHEHUSI NEHCTBUI C YHCIaMU, 3aACAaHHBIMH B
CTaHJIAPTHON GOopMe, UCITOTB30BaHUS MATEMATHYCCKIX KOHCTAHT, OICHHBAHHS YHCIOBBIX BHIPAXKCHHH.

Jlunns «YpaBHEHUS U HEPABCHCTBAY PeAH3yeTCs Ha MPOTSHKEHUH BCETO 0OYUEHUS B CTapIIeH MIKOJIE, MOCKOIBKY B
KaXIOM pasliesie TMporpaMMBbl TPETyCMOTPEHO pEHICHHE COOTBETCTBYIOIMMX 3amad. OOywaromuecss OBIIAJEBAOT
Pa3TMYHBIMH METOJAMH PEUICHUS NENBbIX, palMOHAIBHBIX, HUPPANHUOHAIBHBIX, MOKA3aTCIbHBIX, JIOTAPH(QMUICCKHX H
TPUTOHOMETPUUECKUX YpaBHEHUU, HEPABEHCTB M MX cucTeM. [loilyueHHble YMEHHUSI UCIOJB3YIOTCS NMPHU HCCIEJOBAHUU
(YHKIWH ¢ TTOMOIIBIO TIPOU3BOJHOM, pEIIeHNH MPUKIAAHBIX 3a7ad U 3a/1a4 Ha HaXOKACHHEe HAHOONBIINX M HANMEHBIINX
3HaueHnH pyHKImy. JlaHHas comepKaTenbHas IMHIS BKIIOYAET B ce0st Takke (POPMUPOBAHNE YMEHUH BBITIOTHSITH PACIETHI
o ¢opMysaM, MpeoOpa3oBaHUs LEJBIX, PAIIMOHAIBHBIX, HPPAMUOHAILHBIX U TPUTOHOMETPHUYCCKUX BBIPAKCHUN, & TAKIKE
BEIPQKECHUH, COAEP)KAIIMX CTENeHH M Jorapudmel. bmaromaps m3ydeHHIo anreOpandeckoro MaTepHaia HpPOUCXOIHT
JabHelIIee pa3BUTHE aITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUS YJamIuxcsi, GOpMUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxIeHni, paboThl ¢ CUMBOJIBHBIMU (hOpPMaMHU, MPEACTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE PAaBEHCTB U



HepaBeHCTB. AureOpa mpemaraer 3(¢GeKTUBHbIE MHCTPYMEHTHI JUISl PEIICHMS NMPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX
3aj1a4, HarJsAHO AEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

ConeprxarenpHO-MeToAMYeCKast TUHUS «DyHKIUKM U rpadUKW» TECHO NEpeIuieTaeTcs ¢ IPYyTrUMHU JIMHUSIMH Kypca,
MIOCKONBKY B KAKOM-TO CMBICJIE 3a7aéT MOCIE0BATEIbHOCTh N3yUeHHs MaTepuana. M3yueHue cTeneHHo!, 0Ka3aTeIbHOM,
norapu()MUIECKON ¥ TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOWCTB M rpadMKOB, MCHONB30BaHNE (PYHKIWH IS PEIICHUS
3a7a4d U3 APYTUX y4eOHBIX NMPEIMETOB M PEaNbHON JKH3HH TECHO CBA3aHO KaK C MAaTEMAaTHYECKHM aHAIU30M, TaK M C
pelIeHneM ypaBHEHUII W HepaBeHCTB. [Ipu 3ToM Ooibllloe BHUMaHWE yaenseTcss (OPMHPOBAHUIO YMEHHs BBIPaXaTh
(opMynaMu 3aBHCHMOCTH MEXAY Pa3IUIHBIMH BEIMUMHAMH, HCCIIEN0BAThH MOIy4YeHHbIC (DYHKIMH, CTPOUTH UX Tpaduku.
Marepuai 3To# copepKaTeIbHOM TMHIN HAIEJICH Ha Pa3BUTHE YMEHHI U HABBIKOB, TIO3BOJIIOLINX BBIPAXKATH 3aBUCHMOCTH
MEXAY BEJIIMUYMHAMH B PAa3IM4YHOM (QopMe: aHaIUTHYECKOH, rpaduyeckoidl n cioBecHOW. Ero msyuenme crmocoOcTByeT
Pa3BUTHIO aITOPUTMUYECKOTO MBIIUICHHSI, CIOCOOHOCTH K 0000IIEHNIO M KOHKPETH3aLUH, UCIIOIb30BaHNI0 aHAJIOTHH.

ConepxatenpHast ouHUS «Hadama MaTeMaTHdeckoro aHain3a» IO3BOJISIET CYIIECTBEHHO PACIIMPUTH KPYT Kak
MaTeMaTUYECKHX, TaK U MIPUKIIAHBIX 33/1a4, JOCTYITHBIX 00Y4aIOIUMCs, Y KOTOPBIX HOSBIISIETCS BO3MOXHOCTh UCCIIEA0BATh
U CTPOUTH rpaduku (YHKIHH, ONpeNeNsiTh UX HauOOJbIINEe M HAaMMEHbIIME 3HAYCHUS, BBIYHMCIATH IUIOmAnu Quryp u
00BEMBI TEN, HAXOMUTH CKOPOCTM M YCKOPEHHs mpoueccoB. JlaHHas cojep)kaTelbHAsl JHHUS OTKPBIBACT HOBBIC
BO3MOXKHOCTH MOCTPOCHHS MAaTeMaTHYeCKHX MOJENEH pealbHBIX CUTyalni, HaXOXICHHWS HAWIydIlero pEIIeHUS B
MIPUKIAJHBIX, B TOM YHCIIE COLHAIBbHO-?KOHOMHYECKHX, 3a/Jadax. 3HAKOMCTBO C OCHOBAMH MaTEMaTHUYECKOTO aHaln3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMALHO-JIOTMYECKOTO M KPEaTHMBHOTO MBINUICHUS, ()OPMUPOBAHUIO YMEHHI
pacIio3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHHKE M McKyccTBe. OOydaromuecs y3HAIOT O BBILIAIOIIUXCS
pe3ynbTaTax, MOIyUYeHHBIX B X0€ Pa3BUTUS MaTEMAaTUKU KaK HAyKH, U UX aBTOpax.

ConepkatenbHo-MeToMUecKass JUHHUA «MHOXKECTBA M JIOTHKa» B OCHOBHOM IIOCBSINEHA AJIEMEHTAM TEOPHHU
MHOXXECTB. TeOpeTHKO-MHOXXECTBEHHBIC NTPEACTABICHUS TPOHU3BIBAIOT BECh KypC HMIKOJIBHONH MaTeMaTHKH W NPEIJIaraioT
HanOoee YHUBEPCAIBHBIN A3bIK, O0BEIMHSIOIINN BCE pa3/iesibl MATEMATHKN U €€ MPWIOKCHUH, OHU CBA3BIBAIOT pa3HbIC
MaTeMaTHYeCKue AUCIUIIINHBI B efnHoe 1enoe. [103ToMy BakHO 1aTh BO3MOKHOCTh IIKOJIBHUKY IMOHMMAaTh TEOPETHKO-
MHO)KECTBEHHBIH S3bIK COBPEMEHHON MaTEMaTHKU M HCIIOIb30BATh €T0 IJIsl BEIPa’KCHUS! CBOMX MBICIICH.

B kypce «Anrebpa m Hayala MaTeMaTHYECKOTO aHAJIM3a» IPHUCYTCTBYIOT TAaKKE OCHOBBI MaTEMaTH4eCKOTO
MOJICTIMPOBAHMUSI, KOTOPbIe MPU3BaHbl chOPMHUPOBATH HABBIKM ITOCTPOCHUS MOJEINCH peabHBIX CUTYalWH, HCCIIeIOBaHHS
9THUX MOJIEJIeil C TIOMOILBIO anmnapaTa ajareOpbl 1 MaTeMaTHYECKOTO aHalM3a U MHTEPIPETAIMU MOJTY4YeHHBIX Pe3yJbTaToB.
Taxwue 3aJaHus BIUIETEHBI B KQXKIBII U3 Pa3/iesIoB IPOrPaMMBI, TOCKOJIbKY BECh MaTeprall Kypca MIMPOKO MCIOIB3YETCs IS
pemeHus NPUKIAgHbIX 3a1ad. [Ipy pemeHnn peajgbHbIX MPAKTUYECKUX 3a7ad ydallecs pa3BUBAIOT HAOII0ATEILHOCTH,
YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh AHAJIOTHI0, 0000mIaTh M KOHKPETHU3UPOBAThH
npobiiemy. JlesTensHOCTh 10 GOPMUPOBAHHIO HABBHIKOB PEIICHUS IPHUKIIAIHBIX 33]ad OPTaHU3yeTCs B IPOIEcCe M3YUEHHS
BCEX TeM Kypca «Anredpa 1 Hayalla MaTeMaTHYECKOTO aHAIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B y4yeOHOM MUiaHe Ha U3y4eHHE Kypca anreOpbl 1 Hayajl MaTeMaTHYECKOro aHalu3a Ha 0a30BOM YpOBHE OTBOJIUTCS 3 vaca
B Hegemo B 11 knacce, Bcero — 102 gaca.

COAEPXAHHUE YYEBHOI'O KYPCA

1. TloBTtopeHme Kypca anreOpbl M Havan MaremMaTHyeckoro ananmusa 10 kiacca (5 4.)
HWppanmonanbHele, jorapiudMuueckue, nokasaTeabHble BEIpakeHus. MpparonansHble, TorapudMudeckne, roka3aresbHble
ypaBHeHHsI W HepaBeHcTBa. [IpeoOpa3zoBaHMe TPUTOHOMETPHYECKHX BBIpaXEHWH. TpUroHOMETpUYECKHE YpaBHEHHS M
HEpPaBEHCTBA.

2. Tpuronomerpuueckue GpyHkunu (14 4.)
OO6nacTh ompeneneHuss ¥ MHOXKECTBO 3HAYCHUH TPUTOHOMETPHUIECKUX (QYHKIHMHA. YeTHOCTh, HEYETHOCTD, IEPHOANTHOCTD
TpuroHoMmerprdeckux QpyHkiuit. CBoiicTBa GyHKIIMU Y = cos x u ee rpaduk. CpoiicTBa GyHKIHNU y = Sinx u ee rpaduk.
CaoiicTBa ¢pyHKINN Yy = tg x u ee rpaduk. OOpaTHBIE TPUTOHOMETPHUYECKHE () YHKITHH.

3. IIpousBoxHas n ee reomerpuueckuii cmpici (16 4.)
Omnpenenenne mnpousBogHod. I[IpomsBognas cremenHoilt ¢ynkuun. IlpaBuna auddepenumposanus. IlponsBonHble
HEKOTOPBIX JIEMEHTapHbIX QyHKIMH. ['eoMeTprUIecKuii CMBICI IIPOU3BOAHOM.

4. TlpumeHeHMe POU3BOIHOM K MccienoBaHm0 hyHKimii (16 4.)
Bozpacranme n yObiBanne ¢(yHKOHH. DKCTpeMyMbl (GYHKIWH. [IprMeHEHHe NPOWM3BOAHOW K IOCTPOCHHIO TpaduKOB
¢yakuunii. Haubosnpiee 1 HauMeHblee 3Ha4eHUs QyHKIHN. BEITyKI0CTh rpaduka QyHKIIUH, TOYKH reperuoa.

5. MHWnrerpan (16 4.)
ITepBooOpasnas. [IpaBuna HaxoxaeHus mepBooOpasHoi. [Tnomanbk KPUBOJIMHEHHON Tpanenuu U WHTerpaji. Beraucienue
WHTETpAJIOB. BBIYMCIIEHHWE IUIONIAIed C MOMOUIBI0 HMHTErpayioB. [IpuMeHeHne TpPOW3BOAHONW M MHTETpaia K PEHICHUIO
MPaKTHYECKUX 3aad.

6. Komb6unaropuka (9 4.)
IIpasuno npoussenenus. Ilepecranosku. Pazmemenus. Coderanus u ux cBoiictBa. bunom HproToHa.

7. DrneMmeHTH TeOpHH BeposiTHOCTEH (9 4.)



CoObiTiss. KomOuHamuu coOwituii. [IpoTHBoOmonoxnoe coObitne. BepositHocTh coObiTHsi. ClioXKeHHE BEpOSITHOCTEH.
HezaBucumple cCOOBITHSA. YMHOXKEHHE BEepOsSTHOCTEH. CTaTHCTUIECKAsT BEPOSTHOCTD.

8. MUroroeoe noBropenue. Pemenne 3amaq (17 4.)
Uucna u anrebpandeckue npeodpa3oBanus. Y paBHeHus. HepaBercrBa. CucteMsl ypaBHEHUH 1 HepaBeHCTB. [Ipom3BogHas
(YHKINU ¥ ee IPIMEHEeHHe K penieHnto 3a1ad. @yHkunu u rpaduku. TekcToBbIe 3a/1a4n Ha POIICHTHI,

IINTAHUPYEMBIE PE3YJIBTATbBI
OcBoenue yueOHOro mpeamera «MaTtemaTrnkay J0JDKHO 00ecIieunBaTh JTOCTIKEHNE HA YPOBHE CPEIIHETO OOIIEro
00pa3zoBaHus CIEAYIONINX JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB!

JMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOTPaMMBbI y4eOHOT0 npeameTa «MaTeMaTHKa XapakTepH3yoTCs:

I'paxpanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTBIO IPA’KAAHCKOM MO3UIMN 00YJAIOIIErocst Kak aKTHBHOTO U OTBETCTBEHHOTO WICHA POCCHHCKOTO
o0ImecTBa, NPEACTABICHUEM O MaTEMaTHIECKUX OCHOBAX (DYHKIMOHMPOBAHMS PA3IMUHBIX CTPYKTYP, SIBICHHUH, IPOLEAYP
IPaKAaHCKOTO 00mmIecTBa (BBIOOPBI, ONMPOCHI M Mp.), YMEHHEM B3aMMOJCHCTBOBATH C COIMANBHBIMH HWHCTUTYTaMH B
COOTBETCTBUH C UX GYHKIUSAMH U HA3HAUYCHUCM.

INaTpuoTndeckoe BoCIUTaHHE:

c(hOpPMHUPOBAHHOCTBI0 POCCUHCKOW TPaKTAHCKOH MICHTUYHOCTH, YBOKCHHS K MPOIUIOMY W HACTOSAIICMY
POCCUMCKOM MAaTE€MaTUKH, LIEHHOCTHBIM OTHOLICHMEM K JOCTIKEHUSM POCCUMCKMX MAaTeMaTUKOB M POCCUICKOU
MaTeMaTHYeCKOM LIKOJBI, K HCIOIB30BAHUIO ATHX JOCTHIKEHHH B IPYTHX HAyKaX, TEXHOJOTHAX, chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JYyXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja; c(OpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
3TUYECKOIO IIOBEJIEHUS, CBSI3aHHOIO C IIPAKTUYECKUM IPUMEHEHHEM JAOCTH)KCHUH HAYKU U JACATEIbHOCTBIO YYEHOTO;
OCO3HAHHEM JIMYHOTO BKJIa[a B IOCTPOCHNE YCTOMIMBOTO Oy IyIIero.

OcTeTn4ecKoe BOCIIUTaHHE:

JCTETHYECKUM OTHOLIEHHEM K MHpY, BKJIIOYAs 3CTETUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3alad,
peIeHN, pacCy X IeHHUH; BOCIPUUMYHNBOCTBIO K MATEMATUYECKHAM aCIIEKTaM Pa3INYHbIX BUIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE!

c(hOpMHUPOBAHHOCTEIO YMEHHS IPUMEHSATH MaTeMaTHUECKIE 3HAaHNS B MHTEpecax 3/I0pOBOTr0 M Oe30macHoro obpasa
XHU3HHU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3JI0OPOBBIO (370pOBOE MHUTaHHE, cOAJAHCUPOBAHHBINA PEXKUM 3aHATUH U
OT/bIXa, peryjsipHas Qu3MYecKass aKTHUBHOCTb); (HU3MYECKOr0 COBEPIICHCTBOBAHMUS, IPU 3aHATHSAX CIIOPTHBHO-
03JJOPOBUTEILHON JEATEIBHOCTBIO.

Tpynosoe BociuTaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM LIEHHOCTH TPYIOJIO0US; HHTEPECOM K Pa3IM4YHbIM chepaM npodeccHoHaNbHON
JIeSITIIFHOCTH, CBSI3aHHBIM C MaTeMaTHKOM M €€ NPHIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp OymyIuei
npodeccun M peaNn3oBHIBATE COOCTBEHHBIC XXM3HEHHBIE IIIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYECKOMY
00pa3zoBaHNI0O W caMOOOPa30BaHUIO HAa INPOTSDKEHWH BCEH JKM3HM; TOTOBHOCTBHIO K AKTHBHOMY YYacTHIO B PELICHUH
MPAaKTUYECKHX 3a/1a4 MaTEMaTU4ECKOW HAPaBIEHHOCTH.

DKOJIOTH4eCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO 3KOJIOTHUYECKOH KyIbTYpBhl, IOHUMaHHEM BIIMSHUS COLMATBHO-3KOHOMUYECKHUX ITPOIIECCOB HA
COCTOSIHHE TIPUPOTHON U COIHATIBHOM Cpe/Ibl, OCO3HAHHEM III00aJIbHOTO XapaKTepa KOJIOTHIEeCKUX Mpo0eM; OprHeHTaen
Ha IPUMEHEHNEe MaTeMaTHYECKUX 3HAHUI AT peIIeHus 3a7ad B 00JacTH OKpYsKaroIel Cpe/sl, INIAaHMPOBAHUS MOCTYIIKOB
U OLICHKH UX BO3MOJKHBIX IIOCJIEICTBUN JJIsl OKPYXKAIOIIEH CPENb.

IleHHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpPMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAayKH U
OOIIIECTBEHHO!N MPAaKTUKH, MMOHWMAaHHEM MAaTeMaTHYeCKON Hayku Kak cepsl 4elloBeYeCKOW MesTeIbHOCTH, JTaloB e
Pa3BUTHSL U 3HAYMMOCTH JJIsl Pa3BUTHS IMBUIM3ALUY; OBIAJCHUEM SI3bIKOM MAaTEMAaTUKU U MaTeMaTHYECKON KyIbTypoy Kak
CPENCTBOM IIO3HAHUS MUPA; FTOTOBHOCTBIO OCYIIECTBILATD IIPOCKTHYIO U UCCIIEI0BATEIBCKYIO NEATENbHOCTS HHAUBULYaIbHO
U B rpymnIe.

METANPEJIMETHBIE PE3YJIbTATHI

MerTamnpeqMeTHbIE PE3yNIbTaThl OCBOCHHS MPOTPaMMBEI YYEeOHOTO mpenMmeTa «MaTemaThka» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAIBHBIMUA HO3HABAMENbHLIMU OCUCMEUIMU, YHUBEPCATbHbIMU KOMMYHUKAMUGHBIMU OeliCMmEUsMi,
VHUBEPCANLHBIMU Pe2YTISIMUSHBIMU OeliCTEUSMU.

1) Vuusepcanvuvie noznagsamenvnule oeticmeus, 06ecnewusaiom Gopmuposanie 6a308bix KOSHUMUBHBIX NPOYECCO8
obyyarowuxcs (0ceoeHue Memoodo8 NO3HAHUSL OKPYICAIOWEe20 MUpd, NPUMEHeHUe JOSUHECKUX, UCCIe008amMeNbCKUX
onepayuii, ymenui pabomams ¢ ungopmayuett).

Ba3zoBsle noruueckue AeMcTBUS:

®  BBISBJIATH U XapaKTePH30BaTh CYLIECTBEHHbIC MPH3HAKA MATEMAaTHYECKHX OOBEKTOB, MOHATHI, OTHOLICHHH MEXIY
MOHATUSAMU, (OPMYIIHPOBATH ONPENACICHUS IMOHATHH; yCTAHABJIMBATH CYNICCTBCHHBIA MPH3HAK KIaCCUDUKAIH,
OCHOBAHHS JJ1s1 000OIICHHS U CPABHCHUS, KPUTCPUH IIPOBOIUMOIO aHAJIH3a;

®  BOCHpPUHHMATH, (POPMYIHPOBATH U MPEOOPA30OBBIBATH CYKICHUS: YTBEPIUTCIBHBIC M OTPHUIATECIbHBIC, CAMHUYHBIC,
YacTHBIC U OOIIKE; YCIOBHBIC;



BBISBJIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M IPOTUBOpEYMs B (paKkTax, JaHHBIX, HAOIIONCHUSIX U
YTBEPKACHUAX; PEAaraTh KPUTEPUH VIS BBISIBIICHHSI 3aKOHOMEPHOCTEH 1 IIPOTHBOPEYNIL;
Je7aTh BBIBOJABI C HCIOJNB30BAHMEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX M WHAYKTUBHBIX YMO3AKJIIOUEHHH,
YMO3aKIOUEHUH 110 aHAJIOTUH;
MIPOBOANTH CaMOCTOSITEIFHO JOKa3aTeJbCTBA MAaTEMAaTHYECKHX YTBEPXKICHUH (IpsAMBIE W OT MPOTHUBHOTO),
BBICTPaNBaTh ApTyMEHTAIMIO, IPUBOANUTH IPHMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHHSI U
BBIBOJIBI;
BBIOMpATh CIOCOO pemieHus] y4eOHOH 3ajaud (CpaBHMBATH HECKOJbKO BapHaHTOB pEIICHUs, BHIOMpaTh Hamboiee
MOJXOSIIMN C yYETOM CaMOCTOSITEIBHO BBIZICTICHHBIX KPUTEPHEB).

BazoBrle uccienoBarenbckue JeUCTBUS:
UCIIONIb30BaTh BOIIPOCHI KaK MCCIIENOBATEIbCKUII HHCTPYMEHT MO3HaHMS; (GOpMYIMPOBaTh BONPOCH, (PUKCUPYIOLINE
NPOTUBOpEYHE, NPOoOJieMy, YCTaHAaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBAThH TUIIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIINIO, MHCHHE;
MIPOBOANTH CaMOCTOSITENBHO CIUIAHWPOBAHHBIN 3KCHEPHMEHT, HCCIEIOBAaHMWE II0 YCTAHOBIECHUIO OCOOEHHOCTEH
MaTeMaTH4eCcKOro OOBEKTa, SABICHUS, IPOLECCa, BBIABICHUIO 3aBHCHMOCTEH MEXAYy OOBEKTaMHM, SIBICHUSIMH,
Iporeccamy;
CaMOCTOSATENBHO (POPMYITHPOBATH 000OIIEHNS U BEIBOABI 110 PE3yIbTaTaM IIPOBEAEHHOTO HAOIIOACHNSI, NCCIIEIOBAHNS,
OIICHUBATh JJOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BHIBOJOB U 0000IIIEHNIA;
IIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IpoIlecca, a TAaKXKe BBIIBUIATh NPEATOJIOKEHHS O €ro pa3sBUTHH B HOBBIX
YCIIOBHSX.

Pabora ¢ undopmarueii:
BBISIBJIATH NEUIMTHI HHPOPMAIIUH, TAHHBIX, HCOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC H IS PEIICHUS 3a1a4H;
BI)I6I/IpaTI> I/IH(i)OpMaIlI/IIO N3 UCTOYHUKOB pa3IMYHbIX TUIIOB, AaHAJIU3UPOBATH, CACTEMATU3NPOBATHE U UHTCPIPETUPOBATDH
nH(popManuio pa3INIHBIX BUIOB U (JOPM IIpEACTaBICHNUS;
CTPYKTYPHPOBaTh MH(OPMALHIO, TIPEJICTABIATE €€ B PA3IMIHBIX (popMax, HILTIOCTPHUPOBATH IpaduIecKy;
OILIEHMBATH HAJIEKHOCTD HH(OPMALIUH IO CAMOCTOSTENHHO CPOPMYITHPOBAHHBIM KPUTEPHSM.

2) VHueepcanbHvie KOMMYHUKAMUGHBlE Oelicmeus, 00ecneuusaom c@opmMupoSaHHOCHb COYUATLHBIX HABLIKOG

obyuarowuxcs.

OouieHue:
BOCIIPUHUMATH U (POPMYITUPOBATH CY>K/ICHHS B COOTBETCTBUH C YCIOBHUSIMH U LIEJISIMHU OOLIEHUS; SICHO, TOYHO, TPAMOTHO
BbIpaXXaTh CBOIO TOYKY 3pCHHSA B YCTHBIX W NHCBbMEHHBIX TCKCTAX, JaBaTb IMOACHCHHA IO XOAY PCIICHUA 3aaaydu,
KOMMEHTHUPOBATh IIOJYyYEHHBINH PE3YJIbTAT;
B X0ae OOCYXICHHS 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl, MPOOJIEMBI, pEIIacMON 3aaauu,
BbICKa3bIBaTb WACH, HALCJICHHBIC Ha IMOUCK PEHICHHA; COINOCTAaBIATH CBOU CYXACHUA C CYXICHUAMU OPYIrux
YYaCTHHKOB JHaliora, OOHApYXHBaTh pPa3aMdYMe M CXOJCTBO MO3WIMH; B KOPPEKTHO# (opme (GopMyIUpOBaTH
Pa3HOTIACHS, CBOM BO3PAXKCHUS;
MPE/CTABISITh PE3YJbTATHl PEIICHHs 3aj1a4d, SKCIEPUMEHTa, HCCIIEJ0BAHUS, MPOEKTAa; CAMOCTOSTENLHO BBIOMPATH
(hopMaT BBICTYIUICHHS ¢ YYETOM 3a/1a4 [IPE3SHTAIUU U OCOOCHHOCTEH ayTUTOPHU.

CoTpyIHHYECTBO:
MOHMMATh U UCIIOJIb30BaTh MMPEUMYIIECTBa KOMAHIHON M WHIMBHIYaIbHON pabOThl MPU pElIeHUH Y4eOHBIX 3ajau;
IIPUHUMATH IIeTTb COBMECTHOW AEATENFHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOH paboThl, pacipenensiTs BUIbI
paboT, JoroBapuBaThCs, 00CYKIATh MPOIECC U PE3yIbTAT pabOThI; 0000IATh MHEHHS HECKOJIBKUX JIFOICH;
Yy4acTBOBAaTh B TPYIIOBBIX (opMax paboTel (00CYKIACHNUS, 00OMEH MHEHHM, «MO3TOBBIC IIITYPMBbI» U UHBIC); BBITIOJIHATH
CBOIO 4aCTh pa6OTBI U KOOPJAWHHUPOBATH CBOU HeﬁCTBHH C IPpYyruMu WICHAMHU KOMaH/Ibl; OIICHNBATH KA9Y€CTBO CBOCTO
BKJIa/1a B OOIIMI MPOIYKT O KPUTEPHUAM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aMMOAEHCTBUSL.

3) Vuusepcanvuvle pecynamuensle oeticmaus, 06ecneuusarom Gopmuposanue CMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX

HABbLIKOB JTUYHOCNIU.

CaMoopraHI/BauI/m:
COCTABJIATH IUIAH, aJITOPUTM PCHICHUSA 3aadu, BBI6I/IpaTL croco6 peuicHus ¢ y'léTOM HUMCIOIIUXCA PECYpCOB U

COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHTHI PEIICHNH ¢ Y4€TOM HOBOM MH(OpManuy.

CaMOKOHTpPOIIb:

BJaJIeTh HAaBBIKAMM II03HABATENILHOM pe(UIEeKCHH KaK OCO3HAHHs COBEpIIAEMbIX JEHCTBMH M MBICIUTEIbHBIX
MIPOIIECCOB, MX PE3YJIbTAaTOB; BIAJETh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpOIecca U pe3yiabTaTa PerIeHus
MaTeMaTHUIECKOM 3a/1a4u;

NPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPH PEILICHUH 33]ja4l, BHOCHUTh KOPPEKTUBBI B ACATEIBHOCTh HA
OCHOBE HOBBIX 00CTOSITENICTB, JAHHBIX, HAHICHHBIX OIIHOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHE pe3yJbTaTa LEIH W YCIOBHUSM, OOBSCHATH NPUYUHBI JOCTHIKEHHS WM HEIOCTIKCHUS
PE3YNBTAaTOB AESATEILHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

OcBoeHue y‘I€6HOFO Kypca «Aﬂre6pa U HadYajla MAaTEeMaTH4YCCKOIro aHajin3a» Ha YPOBHC CpPCIAHCIO OGHICFO

06pa3OBaHI/IH JOJIDKHO obecneynBaTh JAOCTUIKCHHUEC CICAYIOINUX NTPEAMETHBIX 06pa30BaTeJ’ILHLIX PE3YJIbTATOB:
MHo:kecTBa. JJIeMeHThI JJOTHKHU



OnepupoBare Ha 0a30BOM YPOBHE IOHSATHSMH: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOXECTBA, IOJMHOXKECTBO,
nepecedeHne M OOBEAMHEHHE MHOXKECTB, YMCIOBBIE MHOXKECTBA HAa KOOPAMHATHOW TIPSIMOM, OTPE30K, HMHTEpBal,
MOJIYUHTEPBAJI, TPOMEXKYTOK C BHIKOJIOTOW TOUKOIA.

OmnepupoBate Ha 0a30BOM YPOBHE NMOHATHAMH: yTBEPXKICHHE, OTPUIIAHUE YTBEP)KICHUS, NCTHHHBIC U JIOXKHBIC
YTBEPKACHHS, IPUINHA, CICICTBHE, JACTHBINA CITydail OOLIETO YTBEPKACHUS, KOHTPIPUMED.

Haxonute mepecedeHne n o0ObEINHEHNE ABYX MHOXKECTB, MPEACTABICHHBIX IpaMUecKd Ha YUCIOBOW MPSIMOH;
MIPOBEPSITH MPUHAUICKHOCTD JIEMEHTa MHOXKECTBY.

CTpouTh Ha YHCIOBOH MPSIMON OJAMHOKECTBO YHCIOBOTO MHOXECTBA, 3aJJaHHOE IPOCTEHIIUMH YCIIOBUSIMH;

Pacrio3HaBaTh JIO)KHBIE YTBEP)KICHUSI, OIIMOKU B PACCYKACHUSX, B TOM YHCJIE C UCTIOJIB30BaHHEM KOHTPIIPUMEPOB;
MIPOBO/IUTH J0Ka3aTeNbHbIE PACCYKICHUS Il 0OOCHOBAHUSI HCTUHHOCTH YTBEPKICHHH.

Vcnonp30BaTh YHCIOBBIE MHOXKECTBA Ha KOOPAWHATHOM MPSIMOM JUIsl ONMCAHMS PEasIbHBIX IPOLIECCOB U SBICHUIL.

[IpoBoANTD JTOTHYECKHE PACCY)KACHUS B CUTYAIMSIX TOBCETHEBHOW KU3HH.

Yucia u BbIpakeHUs

OmnepupoBatb Ha 0a30BOM YpOBHE HOHATHAMH: IIEJI0€ YHCIIO, JETUMOCTh YHCeN, OOBIKHOBEHHAS Ap00b, JecATHIHAS
Ipo0b, paIMOHAIBPHOE YHCIIO, NMPHOMIDKCHHOE 3HAYEHHE YHCIA, 49acTh, JOJs, OTHOLICHHE, NPOIECHT, IMOBBIMICHUE U
MOHIDKCHUE Ha 33JaHHOE YUCIIO IPOLICHTOB, MACIITa0.

OmnepupoBats Ha 0a30BOM ypOBHE MOHSITHSMM: JIOTapU(PM YHCIa, TPUTOHOMETPHIECKAs! OKPYKHOCTD, TPaLyCcHAs
Mepa yria, BeJINYNHA yIIIa, 33laHHOT0 TOYKOH Ha TPUTOHOMETPHUYECKOI OKPY)KHOCTH, CHHYC, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC
YIjioB, UMCIOMINX MTPOU3BOJIbHYIO BEJINYUHY.

Bremonausate apI/I(bMeTI/I‘IeCKI/Ie [[eﬁCTBHH C OCJIbIMA W palUOHAJIbHBIMU YHCJIaMU; BBINOJHATL HECIO0KHBIC
npeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHHUH, COEPKAIIMX CTENEHH YHCell, TM00 KOPHH M3 YHcel, JIMOO0 JorapudMbl 4HCEl;
MPOBOJAUTH 1O HM3BECTHHIM (HhOpMyJiaM M IpaBWiiaM IpeoOpa3oBaHus OyKBEHHBIX BBIPOKEHUH, BKIIOYAIOIIUX CTEIEHH,
KOpHH, JIOTapu(Mbl 1 TPUTOHOMETpHUYECKHE (PYHKIINH.

CpaBHI/IBaTI) palluOHaJIbHBIC YUCJIa MCKIAY COGOﬁ; OIICHUBATh U CPAaBHUBATH C pallUOHAJIbHBIMU YU CJIaMU 3HAYCHU A
LENBIX CTENEHEH Yrcell, KOpHEeH HaTypaTbHON CTETIEHH W3 YHCEN, JIOTapu(MOB YHCEI B MPOCTHIX CITydasX.

N300paxaTh TOYKaMH Ha YMCIOBOM NPSAMOH IeNble W paldOHAIbHBIE YHCIA, IEJble CTEINCHH YHCElN, KOPHH
HaTypaJbHOM CTENCHN U3 YHCE, TOTapu(MBbI YHUCENT B TIPOCTHIX CIydasX.

BhIMomHATE HECTOXKHBIE TIPEOOPa30BaHMS LENBIX U JPOOHO-PAlMOHAIBHBIX OYKBEHHBIX BBIPAXKECHHH; BBIpaXkaTh B
MIPOCTEHIINX CITy4asix U3 PaBEHCTBA OJHY IIEPEMEHHYIO Yepe3 APYTUE; BHIYUCIATE B MPOCTHIX CIIydasiX 3HAYCHHSI YHCIOBBIX
1 OYKBEHHBIX BBIPQ)KEHHH, OCYIIECTBIISII HEOOXOJMMbIE TIOACTAHOBKH U ITPE0OPa30BaHMA.

N300paxkaTh CXEMaTHUECKH YTroJ, BEJIMYMHA KOTOPOTO BBIpAKEHA B TIpajycax; OLEHHMBATh 3HAKH CHUHYCa, KOCHHYCA,
TaHI€HCa, KOTAHI'€HCAa KOHKPETHLBIX YI'JIOB; UCIIOJB30BaTh IMIPHU PCIICHUH 3a/1a4 TaOJINYHBIE 3HAYEHUS TPUTOHOMETPUICCKUX
(GYHKIMH YTJI0B; BBIIOJIHATH EPEBOJI BEJMYMHBI YIila U3 PaJIMaHHOW MephI B IPaJlyCHYIO U 0OpaTHO.

BreINoJHATE BBIUUCIIEHUS Ipu peHICHUU 3aJa4 MPaKTUYCCKOro XapakKTepa, BBIMOJHATL MPAKTUICCKHUE PACUYETHI C
HCIOJIB30BAHUEM TIPpHU HCO6XOI[I/IMOCTI/I CIIPABOYHBIX MAaTCPUaIOB U BbIYHUCIIUTCIBHBIX yCTpOﬁCTB.

COOTHOCHUTD peabHbIC BETMYNHBI, XapaKTEPUCTUKH OOBEKTOB OKPY’KAIOIIETO MUPa C UX KOHKPETHBIMU YHCIIOBBIMA
3HAUYCHUSAMH.

Hcnonp30BaTh METOABI OKPYTJIEHHS, NPUOIMKEHHS, OLEHKH M NMPUKUIKWA TPH PEIICHWH NPAKTHYECKHUX 3a/ad
TIOBCETHEBHON JKU3HH.

[IpuBOOUTE IPUMEPHI YNCET C 3alaHHBIMU CBOWCTBAMH JICITMMOCTH.

OmneprpoBaTh NOHATHAMHU: JIOTapu(M YHCIIa, TPHTOHOMETPHUYECKast OKPY)KHOCTb, paJMaHHasl W TpagycHas Mepa
yria, BE€JIWMYWHA yrIJjia, 3aJaHHOT'O TOYKOM Ha TpI/Il"OHOMeTpI/I'-IeCKOI\/'I OKPYKXHOCTH, CUHYC, KOCUHYC, TAHI'CHC U KOTAHI'CHC
YTJIOB, MIMEIOIIUX POU3BOJIBHYIO BEJIMUNHY, YHCIIA € U T.

Bremosssate apI/I(bMeTI/I'-IeCKI/Ie [[eﬁCTBPISI, coyeTasd YCTHbBIC U MMCbMEHHBIC IIPUEMbI, IPUMCHSAA IIPU HCO6XO}:[I/IMOCTI/I
BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa; HaXOJUTh 3HAYCHUSA KOPH HaTypam)Hoﬁ CTCIICHU, CTCIICHU C pallUOHAJIbHBIM I1OKa3aTCJIEM,
Jorapudma, UCTOJIL3Ys IPH HEOOXOIUMOCTH BRIYUCIUTENIbHBIE YCTPOHCTBA.

BrimonaaTe ﬂeﬁCTBHH C YHUCJIOBBIMHM HJAaHHBIMH TIPU PEHICHUM 3adad IMPaKTHYCCKOIO XapakKTeépa MW 3aaad M3
Ppa3IMuHBIX 00JacTel 3HaHWH, UCIIONB3YS IPU HEOOXOIUMOCTH CIIPABOYHBIE MAaTEpHAJIbl X BBIYUCIUTEIBHBIE YCTPOICTBA;

OneHnBaTh, CpaBHUBATH W HCIIOJIb30BATh NMPH PEUIEHUH INPAKTHUECKUX 3a/1ad YHCIOBBIE 3HAYECHWS pPeallbHBIX
BEJINYNH, KOHKPETHBIE YHCIIOBBIE XapaKTEPHUCTUKH 00BEKTOB OKPYXKAIOIIEro MUPA.

YpaBHeHHUsI U HEPaBEHCTBA

Pemmats MHEHHbIE YpaBHEHUS! W HEPaBEHCTBA, KBaJpaTHbIC ypaBHEHMS; pelIaTh JOTapu(MHUUYECKUEe ypaBHEHHMS
suza log, (bx + ¢) = d u npocreiiine HepaeHcTBa BHa log, X > B; peliaTh oKa3aTelbHbIC ypaBHeHus, Buaa a'°8a*=d
(rme d MOHO TIPEICTABUTH B BUJIE CTEIIEHU C OCHOBAHUEM a) M NPOCTEMIIINE HEPABEHCTBA BUIA aX>6.

[IprBOIUTE HECKOJIBKO MPUMEPOB KOPHEH IMPOCTEHIIEro TPUIOHOMETPUIECKOTO ypaBHEHHS BUIa: Sin X = a, COS X
=a, tg X = a, ctg X = a, r;ae a — TabIMYHOE 3HAYCHNE COOTBETCTBYIONIEH TPUTOHOMETPUIECKOW (QYHKIIHH.

Pemate panmoHanbHBIE, IIOKa3aTesbHbIE W JIOTapU(MUYECKHE YpaBHEHHsS W HEPaBEHCTBA, IpocTeHIne
UppaloOHAJIbHBIE M TPUTOHOMETPHYECKUE ypaBHEHHS, HEPABEHCTBA M HX CHCTEMBI; HCIIOJIb30BAaTh METOJBI PEIICHUS
YpaBHEHMI: TIPUBEICHUE K BUJY «IIPOU3BEJCHHE DPABHO HYJIO» WM «YaCTHOE PaBHO HYJIIO», 3aMEHA IEpPEeMEHHBIX;
HCTIONIB30BaTh METOJl HHTEPBAJIOB IS PEIICHHS HEPABEHCTB.

Hcnons3oBath rpaduueckuil MeTox i NPHONMKEHHOTO PEHICHHsS YpPaBHCHHWH M HEPAaBEHCTB; M300pakaTh Ha
TPUTOHOMETPUYECKONW OKPYKHOCTH MHOXECTBO PEUICHUN MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHHUU M HEPABEHCTB,
BBITIOTHATh OTOOP KOPHEH ypaBHEHMH WM PEIICHWI HEPaBEHCTB B COOTBETCTBHUHU C JONOJHHUTEIbHBIMU YCIOBHUSAMH U
OTPaHUICHUSIMU.



CocCTaBmsITh U pellaTh YPaBHEHHsI, CUCTEMbl YPAaBHEHUI U HEPABEHCTBA NPU PEIICHUH HECIIOXKHBIX NMPAKTHIECKHX
3a7a4 ¥ 3aa4 APYTUX y4eOHBIX IPEIMETOB; UCIIOIb30BaTh YPABHEHMSI M HEPABEHCTBA AJISI TOCTPOCHHS M HCCIIECIOBAHHS
MPOCTEHIINX MATEMATUYECKUX MOJENEH peallbHBIX CUTyalud WIM TPUKIAJHBIX 331a4; yYMETb HMHTEPIPETHPOBATH
MOJTyYSHHBIN NIPH PEIICHUH yPaBHEHHMS, HEPABEHCTBA HIIM CHCTEMBI PE3yJIbTaT, OLIEHHBATh €r0 MPaBA0No001e B KOHTEKCTE
3alaHHOM peaJIbHOM CUTYyalluM WU NPUKIIaJAHOM 3aauu.

DyHKIMH

OmnepupoBats Ha 6a30BOM YPOBHE MOHATHSIMU: 3aBUCUMOCTh BEIIMUMH, (QYHKINSA, apryMEeHT U 3HaUeHHE (YHKIINH,
00JacTh OIpeneNieHuss W MHOXKECTBO 3HaueHWH (YHKIMH, TpaduK 3aBHCHMOCTH, rpaduk (yHKIHMH, HymH (YHKIHH,
MIPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHWE HAa YHCIOBOM MPOMEXYTKE, yOBIBAHME Ha YHCJIOBOM IPOMEXYTKE,
HauOoblIee 1 HaMMEHbIIee 3HaUeHHE (QYHKIIMU HA YUCIOBOM IIPOMEKYTKE, epruoandecKkas GQyHKIUs, IEPHOI.

OnepupoBarh Ha 0a30BOM YpPOBHE IOHATHSAMHU: MpsMas M oOpaTHas IPONOPILHOHAIBLHOCTh, JIHHEHHAas,
KBajlpaTuyHasl, JiorapudMuueckas ¥ NoKazaTeibHas (QYHKLUUH, TPUTOHOMETpHUYECKUE (YHKIHMH; Paclo3HaBaTh rpaduku
9JIEMEHTApHBIX (DYHKLUIA: TPsAMOIl M 00paTHOI MpPOMOPIMOHANEHOCTH, JIMHEHHOW, KBaJpaTHYHOW, JIOrapu(MUIECKOH U
NOKa3aTeabHOW (DYHKIU, TPUTOHOMETPHUYECKUX (PYHKIHMI; COOTHOCHTH TPaMKH 3JIEMEHTapHBIX (DYHKLMH: MPIMOH U
oOpaTHOW TNPONOPLUUOHATIBHOCTH, JIMHEHHOW, KBaJpaTW4HOW, JIOrapu(MHUYECKOW M IOKa3aTeNbHOM (QYHKIMH,
TPUTOHOMETPUUECKUX (PyHKIMIT ¢ popMynaaMu, KOTOPBIMH OHH 33JaHBI.

HaxoanTs 1o rpaduky npuOIMmKEHHO 3HaYeHNS (YHKINN B 3aJJaHHBIX TOYKAX; OIPENeNATh Mo rpaduKy cBOICTBa
GbyHKIMA (HyJTH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXXYTKH MOHOTOHHOCTH, HANOOJBIINE U HANMEHBIINE 3HAYCHUS U
T.I1.); CTPOHUTH 3CKU3 TpaduKa (yHKINH, YIOBICTBOPSIONICH IPUBEJCHHOMY Ha0Opy YCIOBHH (TTPOMEXYTKH BO3pacTaHHus /
yOBIBaHMSA, 3HaUCHUE (DYHKIMH B 3aJaHHON TOYKE, TOUKH SKCTPEMYMOB U T.1I.).

OnpenensTe 1o rpadukaM CBONCTBa pPEaNbHBIX MPOIECCOB M 3aBUCHMOCTCH (HAHUOOJNBIIME W HAMMCHBIINE
3HAUEHMs1, TPOMEYTKH BO3pacTaHMs ¥ yObIBaHMUS, TPOMEKYTKH 3HAKOMIOCTOSHCTBA U T.11.); HHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOH IPAKTUYECKOM CUTYaLUH.

OnpenensiTe 3HaueHHE (PYHKLUH 110 3HAYSHUIO apTyMEeHTa NPH Pa3IMYHBIX CIIOCO0ax 3a/1aHusl QYHKINHU; CTPOUTh
rpaduKy U3yueHHBIX (QyHKIUH.

Pemats ypaBHeHus1, NpOCTEHIINE CUCTEMBI YPAaBHEHUM, HCIIONIB3Ys CBOWCTBA (DYHKIMH 1 UX IPadUKOB.

OmnpenensaTs 1o rpadukaM K UCIOIB30BATh AJSI PELICHUS NMPHUKIAJHBIX 3a/1ad CBOHCTBA pEabHBIX MPOIECCOB U
3aBUCHMOCTEH (HauOOJbIINEe W HaNMEHBIINE 3HAUCHHS, IPOMEKYTKH BO3PACTaHUS M YOBIBaHUS (YHKIMH, IIPOMEKYTKH
3HAKOIIOCTOSTHCTBA, ACUMIITOTHI, IIEPHOJ U T.I1.); ONPEEISATH 10 TpaduKaM NMPOCTEHIINE XapaKTepPUCTHKN HEPHOANIECKIX
MIPOLIECCOB B OMOJIOTHH, SKOHOMHKE, MY3bIKE, PaJHOCBSI3H U Jp. (aMIUIUTYJa, TIEPHOJ | T.I1.).

CraTucTuka, KOMOMHATOPUKA, TEOPUSI BepOSTHOCTe

OmnepupoBarh Ha 6a30BOM YpOBHE OCHOBHBIMH OIMCATEIILHBIMH XapaKTEPUCTHKAMH YHCIIOBOTO Habopa: cperHee
apugMeTnyecKoe, MeJuaHa, HanbobIlee U HauMEeHbIIIee 3HAUSHNs; OIIEPUPOBaTh Ha 0a30BOM yPOBHE MOHSATHAMHE: 4aCTOTA
1 BEPOSITHOCTh COOBITHS, CITy4aifHBIN BHIOOP, OTBITH C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSIMU.

BbUnCATe BEPOATHOCTH COOBITHII HAa OCHOBE IOJCUETa YHMCIIAa MCXOJOB; OIEHHWBATh M CPaBHHMBATH B MPOCTHIX
CIy4asiX BEPOSITHOCTH COOBITUH B peabHON YKU3HU.

YuraTh, COMOCTABIATh, CPABHUBATH, HHTEPIIPETUPOBATH B MIPOCTHIX CIy4asiX peajbHbIe JaHHbBIE, IPeICTaBICHHbIE
B BHJIE TaOJIHUII, AUArpaMm, rpadrukoB; BEIOUPATh TOAXO/SIINE METO/IbI IPE/ICTABICHUS U 00PaOOTKH JaHHBIX

MmeTs nmpencTaBieHne 0 HENPEPHIBHBIX CIyYallHBIX BEJIMUMHAX U pacTpeieICHUIX, O HE3aBHCUMOCTH CITyJaiHbIX
BEJIMYHMH;, UMETh NPEJICTaBICHHE O HOPMAJIbHOM DPACHpEAeNICHUH M IpUMepax HOPMAaJIbHO PACHpPEENICHHBIX CIydaiHBIX
BEIUYHH.

[ToHnMaTh CyTh 3aKOHA OOJNBIIMX YMCET U BEIOOPOYHOTO METOAA M3MEPEHHs BEPOSITHOCTEH; pelaTh HECIOKHbIC
3a7a4d Ha MPUMEHEHHWE 3aKOHa OOJBIIMX YHCEN B COLMOJOTHH, CTPAXOBaHWH, 3[PaBOOXPAHEHHH, OOECIEeYCHUU
0€3011aCHOCTH HACEJICHUsI B YPE3BBIUAIHBIX CUTYALUSX.

Hmets npencraBieHne 00 yCIOBHOM BEPOATHOCTH M O TIOJIHOW BEPOSTHOCTH, IPUMEHSATH UX B PELICHUH 33/1a4.

TEMATHYECKOE IINITAHUPOBAHUE

Ne /m KonuuectBo yacos
HaumMeHoBaHHE pa3iesioB ¥ TEM HPOrPaMMbI Bceero KOHTpOIIbHBIE
paboThI
1. [ToBTOpeHnue Kypca anreOpsl 1 HaYall MATEMaTHIECKOTO aHAIN3a 5 1
10 xnacca

2. Tpuronomerpuueckne GpyHKINU 14 1
3. IIpousBosHas U ee FeOMETPUUECKUIN CMBICIT 16 1
4. [TpumMeHeHne TPOU3BOIHOM K MCCIIEJOBAHUIO (DYHKITHIHA 16 1
5. HuTerpan 16 1
6. Kombunaroprka 9 1
7. DNeMEeHTBl TEOPUU BEPOSITHOCTEH 9 1
8. Hrorosoe noBTopeHue. Pemenue 3anau 17 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 9




IT'EOMETPUA

HOACHHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «['eomerpms» 0azoBoro ypoBHsA misi oOydaromuxcs 10 —11 kmaccoB
paspaboTana Ha ocHOBe DenepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTEeNbHOTO CTAaHaPTa CPEIHEro oomero oopa3oBaHus, ¢
y4ETOM COBPEMEHHBIX MHpPOBBIX TpeOOBaHMH, NPENBABIAEMBIX K MaTeMaTHYEeCKOMY OOpa30OBaHHIO, W TPagHIMN
poccuiickoro oOpazoBaHus. Peanuzamust nporpamMmbl  oOeclieuMBaeT OBJAACHHE KIIOYEBBIMH  KOMIIETCHLIUSIMH,
COCTaBJISIFOLIMMU OCHOBY JUISI CAMOPA3BUTHS M HENPEPBIBHOT'O 00pa30BaHMsl, IEIOCTHOCTh OOILEKYIbTYPHOTO, TIMYHOCTHOT'O
Y MTO3HABATEIBHOTO PAa3BUTHUS IMYHOCTH 00yYarOLIHXCS.

HOEJA N3YYEHUSA YYEBHOT'O KYPCA

BaxxHOCTh yueOHOTO Kypca TeOMETpHH Ha YPOBHE CpeIHero olrmero oOpa3oBaHHs 00YCIOBICHA MPAKTHUECKOH
3HAYMMOCTBIO METANIPEAMETHBIX U MIPEIMETHBIX PE3YIbTAaTOB 00yIECHNUS FTEOMETPUH B HAIIPABICHUN JIMYHOCTHOTO Pa3BUTHS
oOydJatomuxcs, GopMupoBaHus (PyHKINOHAIBPHON MaTeMAaTHIECKOI IPaMOTHOCTH, H3YUCHHS APYTUX YIEOHBIX JUCIUITIHH.
Pa3Butne y oOyuaromuxcsi MpaBWIBHBIX MPEICTABICHHNA O CYIIHOCTH U MPOMCXOKACHUH T€OMETPUYECKUX a0CTpaKIHi,
COOTHOUICHHH PEajIbHOTO M U/ICAITbHOTO, XapaKTepe OTPaKEHHsI MaTEMaTHYEeCKOW HayKOil SIBJIEHHUI 1 IIPOLIECCOB PEaIbHOTO
MHpa, MECT€ rcOMETPUN B CUCTEMEC HAYK MU POJIM MATEMATUYCCKOI'0 MOACIMPOBAHUA B HAYYHOM IMO3HAHUUN U B IMPAKTHUKC
CcrocoOCTBYET (POPMUPOBAHHIO HAYYHOTO MHPOBO33PCHUS YUAIIHMXCS, a TAK)KE KAueCTB MBINUICHHUS, HCOOXOAUMBIX IS
ajanTaiyyd B COBpEMEHHOM O0IIeCTBe.

leomeTpust siBiIsieTCS OJHMM M3 0a30BBIX NPEIMETOB Ha YPOBHE CpEOHEro oOLiero oOpa3oBaHMs, TaK Kak
obecrieunBaeT BO3MOXXHOCTb N3yUECHNUS KaK JUCLUIUINH €CTECTBEHHO-HAYYHOH HalpaBICHHOCTH, TaK ¥ TYMaHUTapHOH.

Jlornueckoe MbIieHNE, (GOpPMHUpPYEMOE NPH H3YYCHHUH OOYYAIOIIMMHUCS MOHATHHHBIX OCHOB TEOMETPHUH U
MOCTPOCHHUN IICTIOYKHM JIOTWYECKUX YTBEPXKICHHH B XOAE pEIICHHS TI'€OMETPHUYECKHX 3alad, yMEHHE BBIABHIATH H
OTIPOBEPraTh THIIOTE3Bl HETTOCPEICTBCHHO MCIIONIB3YIOTCS TP PELICHUH 33724 €CTECTBEHHO-HAYYHOTO MK, B YACTHOCTH
u3 Kypca pu3uKm.

YMeHne OpHeHTHPOBATHCA B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00IACTSAX AEATEINEHOCTH YEIOBEKA.
OpueHTanys 4eaoBeKa BO BpEMEHHU U MPOCTPAHCTBE — HEOOXOIUMOE YCIOBHUE €0 COLMAIBLHOTO ObITHS, (hOpMa OTPaKEHUS
OKpYXKAIOLIEro MHpa, YCJIOBUE YCIICHIHOTO MO3HAHMS M aKTHBHOTO NpeoOpa3oBaHus neiicTBUTENbHOCTH. OnepupoBaHue
MPOCTPAaHCTBEHHBIMU 00pa3zaMH OOBEIUHAET Pa3Hble BHUIBI y4eOHOH W TPYIOBOH JAEATEIBHOCTH, SIBISICTCS OJHHM H3
npodeCCHOHANBPHO BaKHBIX KAuecTB, MOITOMY aKTyalbHa 3aja4ya (OPMHUPOBAHUS y OOYYaIOMIMXCS MPOCTPAHCTBEHHOI'O
MBIIIJICHU KaK Pa3sHOBUIHOCTHU o6pa3Horo MBIIIJICHUST — CYIIECTBEHHOI'0 KOMIIOHCHTA B MOATOTOBKE K HpaKTH‘IECKOﬁ
JIeSITEJIFHOCTH 110 MHOTHM HAIIPaBIICHUSM.

Llens ocBoeHUS porpaMmbl yueOHOTO Kypea «['eomeTpus» Ha 6a30BOM ypoBHE 00yueHHsI — 0011e00pa3oBaTenbHOE
1 OOIIeKyJIbTypHOE pa3BUTHE OOydarommxcs depe3 oOecreueHne BO3MOXKHOCTH NPHOOPETEHHS W HCIIOJIb30BAHUS
CHCTEeMaTHYECKUX TI'COMETPUYECKUX 3HAHMH M JCHCTBHH, CHEMU(QHUYHBIX TE€OMETPHH, BO3MOXKHOCTH YCIIEHIHOTO
IIPOJIOIDKEHNUST 00pa30BaHus 10 CHEHATBHOCTSIM, HE CBSI3aHHBIM C IIPHUKJIIaJHBIM HUCITIOIb30BAHUEM I€OMETPHUH.

IMporpamma mo reomerpun Ha 0a30BOM YpOBHE IIpeJHA3HAU€Ha JIsi OOYYalOIIMXCS CpEIHEH IIKOJIBI, He
WCIIBITHIBABIINX 3HAYMTENBHBIX 3aTPYAHEHUH HA YPOBHE OCHOBHOTO 00111ero oopazoanus. Takum oOpazom, oOyuaronirecs
Ha 0a30BOM YpPOBHE JOJDKHBI OCBOWTH OOIIME MaTeMaTHYeCKHE YMEHHs, CBS3aHHbIE CO CHeUu]uKoil reomMerpuu u
HEOoOXOAMMBbIE JUIS )KHM3HU B COBPEMEHHOM obmiecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh H3Y4UTh TEOMETPHUIO Ooliee
ri1y0OKO, €CIU B aJIbHEIIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHUYECKHX 3HAHUSIX B MPO(GECCUOHATIBHON eI TEIbHOCTH.

JlocTr)xeHHe LieJId OCBOCHUSI IPOrpaMMbl 00€CIIEYMBAETCSl PELIEHUEM COOTBETCTBYIOLIMX 3ajad. [IpHOpUTETHBIMU
3aagyamMu ocBoeHusI kKypca «['eometpun» Ha 6a3oBoM ypoBHE B 10—11 kitaccax siBIsitOTCS:

e (opMHpOBaHHUE IPEICTABICHHUS O TEOMETPUU KaK YacTH MHPOBOH KyJbTYypbl M OCO3HaHME €€ B3aMMOCBS3H C

OKPYXKAIOIINM MUPOM;

e (opMHpOBaHME TPEICTABICHUsI O MHOTOTPAaHHUKAaX W TeJaX BPAICHMS KaK O Ba)KHEHIINX MaTeMaTHYECKUX
MOJIETISIX, TO3BOJISIOIINX ONKMCHIBATh U U3Y4aTh Pa3HBIE SIBJICHUS OKPYKAIOIETO MHUPA;

e (opMHpOBaHME yMEHHMS paclo3HaBaTh Ha YEpTEkKaX, MOJENSIX M B pealbHOM MHPE MHOTOTPaHHUKH W Tena
BpaIIEHMS;

e  OBIAJICHHE METOJAMH PELICHHS 33/1a4 Ha TIOCTPOSHMUS Ha M300PaKEHHUSIX MPOCTPAHCTBEHHBIX UTYD;

. Q)opanOBal-me YMEHUA ONEPHUPOBATH OCHOBHBIMHU IOHATUAMHW O MHOI'OTpaHHHMKax W TEJIaxX BpalICHUA U HUX
OCHOBHBIMHU CBOWCTBaMU,

. OBJIAICHUE aJIrOpUTMaMu PCIICHUA OCHOBHBLIX THIIOB 3ajad4; q)OpMI/IpOBaHI/Ie YMEHUA MPOBOJAUTH HECIIOKHBIC
JIOKa3aTeNbHblE PACCYXKIEHHUS B XOJE pELICHHS CTEPeOMETPHUYECKHX 3alad M 3alad C HpPaKTHYeCKUM
COJIepIKaHNEM;

e  DPa3BHUTHE HHTEJUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH 0Oydaromiuxcs, MO3HABaTEJIbHOH aKTHBHOCTH,
HCCIIEI0BATEIbCKUX YMEHNH, KPUTHYHOCTH MBILIICHUS;

e (opmupoBaHue (YHKIMOHAILHON I'PAaMOTHOCTH, PEJIEBAHTHOW I€OMETPUH: YMEHHUE Paclio3HAaBaTh MPOSIBICHUS
IeOMETPUYECKHX MOHSATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B peasIbHBIX KU3HEHHBIX CUTYAlUAX U IIPU U3Y4YCHUN
JPYruX Y4eOHBIX IPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYJIMPOBaTh UX Ha S3bIKE
TEOMETPUH W CO31aBaTh I'€OMETPHUUCCKHE MOJENHU, NMPHMEHATh OCBOCHHBIH T€OMETPHUYECKUI ammapar Ajs
peLIeHHs NPaKTHKO-OPUEHTHPOBAHHBIX 3a71ad, HHTEPIPETUPOBATh U OLICHUBATD MOIyYCHHBIE PE3YIIbTATHL.

OTnnynuTenbHON 0COOCHHOCTBIO NMPOTPAMMBI SIBISIETCSI BKIIIOUEHHE B KypC CTEPEOMETPHM B HAdaje €ro U3y4YEHUS
3aj1ad, pelIaeMbIX Ha YPOBHE HHTYNTHBHOTO TIO3HAHUS, U OTPEICIEHHBIM 00pa30oM OpraHN30BaHHas paboTa HajJ HUMH, 9TO



CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBINLICHHS, CTUMYJIMPYET MPOTEKAHHE WHTYUTHBHBIX
MPOIECCOB, MOTUBHPYET K AalbHEHIIIEMY H3YUCHHUIO IPEIMETA.

IMpennourenue 0TAAETCS HATISIHO-KOHCTPYKTHUBHOMY METOIY OOYYEHHUS, TO €CTh TCOPETHUCCKUE 3HAHUS UMEIOT B
CBOCH OCHOBE YYBCTBEHHOCTB TPEIMETHO-TIPAKTHIECKON NEeATEIbHOCTH. PasBuTHE MPOCTPAHCTBEHHBIX TPEICTABICHHN Y
YYaIMXCs B Kypce CTEPEOMETPHH TPOBOIUTCS 3a CUET PEIICHHS 3a1ad Ha CO3/IaHne TIPOCTPAHCTBEHHBIX 00Pa30B U 3324 Ha
OIIepUPOBAHHKE TPOCTPAHCTBEHHBIME 00pazamu. Co3manne o0pasa IMPOBOJUTCS C OTIOPO# Ha HATJISAIHOCTD, & OTIEPUPOBAHHUE
00pasoM — B YCIIOBUAX OTBJICUCHHS OT HATIISIHOCTH, MBICICHHOTO M3MEHEHHUS €r0 HCXOIHOTO COICPIKAHHSL.

OcHOBHBIE cofeparenbHble JHHUU Kypca «[eomerpum» B 10-11 kimaccax: «MuororpanHukuy», «lIpsMbie u
IUTOCKOCTH B MPOCTPaHCTBe», «Tena BpaieHus», «BeKTopbl 1 KOOPAMHATHI B IPOCTPaHCTBE». DOPMUPOBAHHE JTIOTHUECKUX
yYMEHHH pacrpeneisieTcsi He TOJIbKO MO COJEPIKATETbHBIM JIMHHUSAM, HO H 10 T0J1aM 00yUYeHHs Ha YPOBHE CPEIHErO 00IIero
00pa3oBaHusl.

Coneprxanre 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJbTaTaM OCBOCHHUS paboueii MporpaMmmel,
pacrpeenéHHBIM 110 TOaM 00YUCHHs, CTPYKTYPUPOBAHO TAKUM 06pa3oM, 4TOGHI OBJIAICHHE TEOMETPHICCKIUMH TIOHATHSIMHA
M HaBBIKAMHU OCYIIECTBIUIOCH TIOCIEI0BATEIBHO U TOCTYATEIBHO, ¢ COOIOCHHEM TIPUHIIAIA IPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUSI BKIIFOYAIUCEH B OOIIYI0 CHCTEMY T€OMETPHUECKUX TIPEACTABICHUH 00YUAIONUXCS, PACITUPSA U YIIyouss eé,
00pasyst MPOYHBIC MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3ydeHune reoMeTpuu OTBOIUTCS 2 Yaca B Henelo B 11 kiacce, Bcero - 68 yueOHBIX YacoB.

COJEP)KAHUE YYEBHOTI'O KYPCA

1. Tlomtopenue (2 4.)
Pemenue 3amau no kypcy reomerpuu 10 xiacca.

2. Bexkropsl B mpocTpaHcTBe (6 4.)
[Tonarue BekTOpa B mpocTpaHcTBe. Cl0XKEHHE M BHIYMTAHHE BEKTOPOB. YMHOXKEHHE BeKTOpa Ha uucio. KomruianapHsie
BEKTODBI.

3. Meron koopauHAT B ipocTpaHcTse (15 u.)
KoopanHaThl TOUKH ¥ KOOpAMHATHI BeKTopa. CKasipHOE MpOU3BeIeHHE BEKTOPOB. J[BHKEeHHE.

4. wumuanp, koHyC, map (16 4.)
IMonstre nunuaapa. [Tnomans nosepxHocTu mwinHapa. [lonsarue koHyca. [lnomans MOBEpXHOCTH KOHYyca. YCEUEHHBIH
konyc. Cdepa u map. YpasHenue chepsl. BzanmHoe pacnionoskenune cdepsl 1 miaockocTr. KacarenpHas IIIOCKOCTH K cepe.
[Mnomans chepsr.

5. OObemsl Ten (17 4.)
O6beM mpAMOYToNBHOTO Mapauienenunena. O6sem npsaMon npu3Mel U InHApa. O0beMbl HAKJIOHHON TPU3MBI, TUPaMUIbI
u nuHapa. O6beM mapa u mwionia s chepsl. OOBEMBI ITAPOBOTO CErMEHTA, IIIAPOBOTO CJI0S M IIAPOBOTO CEKTOpa.

6. IloBropenue. Pemenue 3anau (12 4.)

INJTAHUPYEMBIE PE3YJIBTATBI
OcBoenue yueOHOTO mpeamera «MaTemaTnkay J0JDKHO 00ecIieunBaTh JOCTIKEHNE HA YPOBHE CPEIHETO OOIIEeTOo
00pa3zoBaHus CIEAYIONINX JIMIHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB!

JIMUHOCTHBIE PE3YJIbTATHI

JIngHOCTHBIE pe3yabTaThl OCBOSHHS ITPOTPaMMEBI YIEOHOTO MpeaMeTa «MaTeMaTHKay XapaKTepU3yOTCS:

I'paxxpanckoe BocnuTaHue:

¢(hOpMUPOBAHHOCTHIO TPAXKTAHCKON MOZUIMH 00YYAIONIET0Cs KaK AaKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHHCKOTO
001ecTBa, MPEeACTaBICHUEM O MAaTEeMAaTUIECKUX OCHOBaxX (YHKIIMOHWUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUH, P OLEAYD
TpaXAaHCKOTO o0IIecTBa (BHIOOPBI, OMPOCHI W TIP.), YMEHHEM B3aUMOJIEHCTBOBATh C COIMAIBHBIMH HHCTUTYTaAMH B
COOTBETCTBUU C MX QYHKIIUSIMHU U HA3HAYCHUEM.

ITarproTnueckoe BOCIUTaHUE:

c(hopMHUPOBAHHOCTBIO POCCHUUCKON TPakKIAHCKOW WICHTUYHOCTH, YBaXEHHUS K MPOUUIOMY H HACTOSIIEMY
pOCCUNCKOW MaTeMaTHKH, ILIEHHOCTHBIM OTHOUIEHHWEM K JOCTHKEHHUSIM POCCHHUCKMX MaTEMaTUKOB W POCCUMUCKOM
MaTEeMAaTUYECKON MIKOJIBI, K HCIOIb30BAHUIO 3TUX JOCTIKCHHN B IPYTHX HAyKaX, TEXHOJIOTUAX, chepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMUTAHUS:

OCO3HAHHWEM JIyXOBHBIX LEHHOCTEW POCCHUICKOTO Hapoaa; c(pOpMHUPOBAHHOCTEIO HPABCTBEHHOTO CO3HAHWS,
STUYECKOIO MOBEJEHUS, CBSI3aHHOTO C MPAKTUUECKUM NPUMEHEHHEM JOCTH)KEHUH HAyKU U JAESTEeIbHOCTBIO YYEHOTO;
OCO3HAHHEM JINYHOTO BKJIAIa B IOCTPOCHUE YCTOHYHUBOTO OYIYIIEro.

DCTETUYECKOE BOCIIUTAHHE:

ACTETHYECKUM OTHOLIEHHUEM K MHUPY, BKIIIOUas ICTETHKY MATeMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pelieHni, paccy AeHu; BOCIPUUMYUBOCTHIO K MATEMaTUYECKUM aclieKTaM Pa3JIMdHbIX BHIOB HCKYCCTBA.

dusnyeckoe BOCIIMTAHHUE:

chopMHUPOBAHHOCTHIO YMEHUS MTPUMEHSTh MaTeMaTHIECKUE 3HAHUS B MHTEPECax 3I0pPOBOTO M Oe30macHoro oopasa
JKU3HU, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 3IIOPOBBIO (340pOBOE MUTaHHWE, cOATaHCHPOBAHHBIA PEKHM 3aHATHH U
OTIbIXa, peryispHas (U3NYECKas AaKTHUBHOCTB); (PU3UYCCKOTO0 COBEPIICHCTBOBAHHS, IPHU 3aHATHAX CIOPTHBHO-
03JJOPOBUTEIBLHOM JESATENLHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM LIEHHOCTH TPYIOII00HS; HHTEPECOM K Pa3IMYHBIM chepaM npodeccHOHAILHON
JIESITENIbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M €€ NPHIOKECHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOp OymyIei
npodeccun U peann3oBHIBATE COOCTBEHHBIC XM3HEHHBIC IIIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTEMaTHIECKOMY
00pa3oBaHNI0O W CaMOOOPa30BaHUIO HAa NPOTSDKCHWH BCEH JKM3HM; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PEUICHUH
MPaKTHYECKUX 3329 MaTeMaTHIECKON HaIpaBICHHOCTH.

DKOJIOrN4ecKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO IKOJIOTHYECKOH KyIbTYpHl, IOHUMaHHEM BIIMSHHUS COLUATBHO-3KOHOMUYECKHUX ITPOIIECCOB HA
COCTOSTHHE ITPUPOTHOM U COLMATIbHON Cpe/Ibl, 0CO3HaHUEM ITI00aJIBHOTO XapaKTepa KOJIOrHYECKUX MPo0JIeM; OpueHTalneH
Ha NPUMEHEHUEe MaTeMaTHYeCKUX 3HaHUI AJ pelieHus 3afad B 00JacTH OKpysKaroliel cpe/isl, INIAHUPOBAHUS MOCTYIIKOB
1 OLCHKH UX BO3MOXKHBIX MOCIIEICTBUH Il OKPY KArOIEeH Cpeibl.

IleHHOCTH HAYYHOTO NMO3HAHUS:

c(OPMUPOBAaHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HayKd U
0OIIeCTBEHHO! TPAaKTUKH, MMOHHMAaHHEM MAaTeMaTHYecKOH HaykW Kak c(ephl 4elloOBeYeCKOW MesTeHbHOCTH, JTAaloB e
Pa3BUTHS ¥ 3HAUUMOCTH JUIS Pa3BUTHS [IUBHIIM3AINH; OBJIQJICHUEM A36IKOM MaTEMaTHKH U MaTEMaTHIECKON KyJIbTYpOH KaKk
CPEACTBOM MO3HAHMS MHPA; TOTOBHOCTBIO OCYIIECTBIISITE IPOCKTHYIO M HCCIIEIOBATENBCKYIO ACATEIbHOCTh HHANBHAYAIHHO
U B TpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MerTamnpeqMeTHBIE PE3yIbTaThl OCBOCHHS MHPOTPaMMBEI YYeOHOTO mpenMmeTra «MaTemaTthka» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAILHBIMUA HO3HABAMENbHBIMU OelCmEUAMU, VHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeliCIeUusmu,
VHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMIL.

1) Vuusepcanvuvie noznasamenvhule oeticmeus, 06ecnewusaiom Gopmuposanue 6a306bix KOSHUMUBHbIX NPOYECCO8
obyuarowuxcs (oceoenHue Memooo8 NOIHAHUA OKpYHcaloujezo Mupd, HNpUMeHeHue J02UYeCKUX, UCCie008amenbCKux
onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBble noruyeckue aenHCTBUS:

®  BBUBJIATH M XaPaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMAaTHUCCKUX OOBEKTOB, MOHATUN, OTHOIICHUN MEXIY
MOHATUAMIE, (OPMYIHPOBATh ONPEACICHUS IOHATHI; yCTAaHABIMBATH CYIICCTBEHHBIH TPH3HAK KIacCH(UKAIIH,
OCHOBaHHUSA JJIs1 0000IIECHHS U CPAaBHCHUS, KPUTEPUH IIPOBOIUMOTO aHAJIH3a;

®  BOCHpWUHUMATH, (POPMYIHPOBATH U MPEOOPA3OBBIBATh CYKICHUSA: YTBEPIAHUTEIBHBIC M OTPHIATEIBHBIC, CAMHUYHEIC,
YacTHBIC U OOIIHE; YCIOBHBIC;

®  BBIBJIATH MaTeMaTHUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHBOPEUYHS B (pakTax, NAHHBIX, HAONIOJCHHUAX H
YTBEPKICHISIX; TIPEAJIaraTh KPUTEPHH JJIs BRIIBICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEYNH;

e eNaTh BBIBOJBI C KCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W HMHIYKTUBHBIX yMO3AKIHOUCHHIA,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

® MPOBOAUTH CAMOCTOSTEIBHO [0KA3aTEIbCTBA MATEMATHYCCKUX YTBEPXKACHHHA (MpsIMBIE M OT IPOTHBHOIO),
BBICTPaMBaTh APTryMEHTAIMIO, PUBOIUTH HMPUMEPBI U KOHTPIIPUMEPHI; 0OOOCHOBBIBATh COOCTBEHHBIC CYXIACHHUS U
BBIBO/IBI;

e  BBIOHMpATh cII0cO0 pemreHUs y4deOHOW 3amaur (CpaBHHUBATh HECKOJBKO BAPHAHTOB DPEUICHHUS, BHIOMpATh Hambolee
TTOIXOASAIINHA C YI6TOM CaMOCTOSITEIIFHO BBICIICHHBIX KPUTEPHEB).

BasoBeie uccnemoBatrenbCcKue JEUCTBH:

®  HCIOJB30BATH BOIMPOCH! KaK HCCIEAOBATEIHCKUI WHCTPYMEHT MMO3HAHWS; (POPMYIHPOBATH BOIPOCH], (PHKCHPYIOIIHE
MPOTHBOpPEYHE, MPOOIIEeMy, YCTaHABIMBaTh WCKOMOE W JaHHOE, (POPMHPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO
MTO3UIINI0, MHCHHE;

®  [POBOJUTH CAMOCTOSTENHLHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, HCCIIEJOBAaHME 10 YCTAHOBIECHUIO OCOOCHHOCTEH
MAaTeMAaTHYECKOTO0 OOBEKTA, SIBJACHHS, IPOIECCA, BBISBICHUIO 3aBUCHMOCTECH MEXKIY OOBEKTaMH, SIBICHHSIMH,
npoleccamu;

®  CaMOCTOSTENILHO (POPMYJIHPOBATH 0O0OIIEHHS U BHIBO/IBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHUSI, NCCIIeIOBAHHUS,
OIICHUBATh JJOCTOBEPHOCTD MOJYYCHHBIX PE3yJIbTATOB, BEIBOJOB U 000OIICHHUI;

®  IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAKXKE BBIABHTATh IMPEIIOIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIOBHSAX.

Pabora ¢ uadopmaruei:

®  BBIABJIATH AeUIUTH HHGOPMAIINH, TaHHBIX, HEOOXOJMMBIX JJIs OTBETa Ha BOIPOC U JUISI PEIICHHS 3aa4W;

e  BBIOHMpPATh HH(GOPMAIIHIO M3 UCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJTU3UPOBATh, CHCTEMAaTU3UPOBATh Ml HHTEPIIPETUPOBATH
WHPOPMALIUIO PA3ITMYHBIX BHOB U (JOPM MIPEICTABICHUS;

®  CTPYKTYypHpPOBaTh HH(DOPMAIHIO, TPEACTABIATH €€ B PA3IMYHBIX (OPMAaxX, HILTIOCTPUPOBATH IPaPHUCCKH;

®  OICHMBAThH HAJAEIKHOCTH MH(OPMAIMH 10 CAMOCTOATEIHLHO CHOPMYINPOBAHHBIM KPUTEPHUIM.

2) VHueepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00eCneuusaion CEOPMUPOSAHHOCHb COYUALHBIX HABLIKOG
obyuarlowuxcs.

OomieHne:

®  BOCHPUHHUMATH U (POPMYIIHPOBATH CYKICHUS B COOTBETCTBHH C YCIIOBHSMH U LEIIIMU OOIIEHUS; ICHO, TOYHO, IPAMOTHO
BBIPAKAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M NMUCHMCHHBIX TEKCTAaX, ABaTh MOSCHCHHS IO XOAY PCIICHUS 3al1avu,
KOMMCHTHUPOBATh MOJYYCHHBIH PE3YJIbTaT;

e B Xole OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIISCTBY OOCYXXIaeMOW TEMBI, MpPOOJEMBI, pElIaeMOi 3amauH,
BBICKa3bIBaTh HJICH, HAIICJICHHBIC HA IIOMCK PEIICHUS;, COMOCTABIATh CBOM CYXICHHUS C CYXICHHSIMHU JAPYTHX



YYaCTHUKOB JHAJIOTa, OOHAPYXKMBATh pa3IM4YNe W CXOJICTBO MO3HIMI, B KOPPEKTHOH Qopme (opMyIupoBath
pa3HOTJIACHsI, CBOM BO3PAXKCHHUS,;

®  TIPENCTAaBISITh PE3yibTAaThl PEIICHUs 3aadyd, dKCIIEPUMEHTa, MCCIEIOBaHMUs, MPOEKTa; CAMOCTOSTEIHHO BBHIOMpATH
(opMar BEICTYIIICHHS C YIETOM 3ajad IIPE3EHTAIINN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHH4YeCTBO:

e TIOHMMATh M HCIIOJB30BATh MMPEHMYIIECTBA KOMAaHIHOW W WHAWBUAYAIFHOW PaOOTHI MPH pelIeHNH YIeOHBIX 3a1ad;
MIPUHUMATH 1IeJTh COBMECTHOM JEATEIILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN pabOoThI, pacipeeisTh BUIbI
paboT, ToroBapuBaThCs, 00CYKIATh MPOIECC U PE3yIbTAT paObOTHI; 0000IATh MHCHHS HECKOJIBKUX JIFO/ICH;

®  yYacTBOBAaTh B IPYMIIOBBIX (hopMax padoThI (00CYKICHHS, 0OMEH MHECHHH, «MO3TOBBIC IITYPMbI» U HHBIC); BHITIOIHATh
CBOIO 4YacTh pabOTHI U KOOPJMHUPOBATH CBOU JICHCTBHS C APYTUMH YWICHAMH KOMAH]IbI, OLICHUBATH KAYeCTBO CBOCTO
BKJIaJIa B OOIIUI MPOJYKT O KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJCUCTBUSL.

3) Vuusepcanvuvie pecynamugnsle oeticmaust, 06ecneuusaiom GopmMuposaHiLe CMolCI08bIX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG TUYHOCHIU.

Camoopraan3amnusi:

COCTaBIATH IUIAH, AITOPUTM DEIICHUS 3a/1a4d, BBIOMPATh CIOCOO PEHICHHS C YUETOM HMMEIOILINXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBHIKAMH [I03HABATENBHOW pe(IeKCHH KaK OCO3HAHWS COBEPIIACMBIX ICHCTBHI W MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3YJIbTATOB; BJIAJETh CIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara PelieHUs
MaTeMaTU4YeCKOM 3a/1auu;

®  MIPEABHUIETH TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTH IIPH PEIICHUHN 3a1a4i, BHOCUTHL KOPPEKTUBEI B IEATEILHOCTH Ha
OCHOBC HOBBIX OGCTO}ITCHLCTB, JaHHBIX, HaﬁHeHHLIX OIlII/I6OK, BBISIBJICHHBIX prﬂHOCTeﬁ;

° OIICHMBAThb COOTBCTCTBUE pPE3YyJibTaTa LCIU U YCIOBUAM, O6T)HCHHTI> MPpUYUHBI JTOCTUIKCHHUA WKW HEOOCTHUKCHUA
Pe3yIBTaTOB NEATEIHHOCTH, HAXOIUTD OIINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATBI

OmnepupoBaTe Ha 0a30BOM ypOBHE MOHATHAMH: TOYKa, MpsMasi, INIOCKOCTh B MPOCTPAHCTBE, MApajIeIbHOCTh U
MEPIEHANKYIIPHOCTD NMPAMBIX M INIOCKOCTEH; NMETh NMPEICTABICHUS 00 aKCHOMaX CTEPEOMETPUH M CIEICTBUIX U3 HUX U
YMETh IIPUMEHSTh UX TP PEUICHUH 33/1a4; UMETh NIPEACTaBICHAE O CKPEIIUBAIOIINXCS MPSIMBIX B IPOCTPAHCTBE.

[IprMeHATh TeOpeMBI O MAPAIUICTLHOCTH NPSIMBIX M INIOCKOCTEH B IPOCTPAHCTBE NIPU PEIICHNH 3a]a4; MPUMEHATh
napaJuleNIbHOE TIPOSKTHPOBAHUE ISl H300paxeHus Guryp.

[TpuMeHATH NepIEeHINUKYIAPHOCTH MPSIMOI U MIIOCKOCTHU MPH PELISHNUH 3a]1a4; BIaeTh MOHATHSIMH OPTOTOHAJILHOE
MIPOEKTUPOBAHNE, HAKJIOHHBIE U UX IPOEKIIUH, YMETh IPUMEHITh TEOPEMY O TPEX MEePHEHIUKYIAPax MPHU PELIICHUHN 3a/1a4.

Brnanets moHATHEM YTroJ MeXIy NPsIMOM M MJIOCKOCTBIO M yMETh MPUMEHSTH €ro IpH PELICHHH 33a/1ad; BIAJETh
MOHATUSAMH JIBYTPAHHBIA YTOJI, YTOJ MEXIY IIOCKOCTSAMH, MEPIEHIUKYIISIPHBIE IUIOCKOCTH M yMETh NPHMEHATh UX NPH
pEIIeHNH 3ajay; BBIYHCIIATD PACCTOSHUS U YTJIBI B IPOCTPAHCTBE.

Pacrio3HaBaTh OCHOBHBIE BHBI MHOTOTPAHHHUKOB (TIPH3Ma, MUPaMU/Ia, IPSIMOYTOIBHBEIN Hapaienenumes, Ky0) u
OCHOBHBIC BUJIBI TEJI BpalleHus (KOHYC, IIIMHAP, cdhepa U 1map).

N3o0paxats n3yyaemble GUIyphl OT PYKH M C IPUMEHEHHEM ITPOCTHIX YEPTEKHBIX HHCTPYMEHTOB; JIeJIaTh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (PHUIYp: BHI CBEPXY, COOKY, CHHM3Y; CTPOUTH CEUCHUS
MHOTOTPaHHHUKOB; HMEThb NPE/ACTABICHHE O pa3BepTKe MHOTOTPAaHHMKA M KpaTdaWlleM IIyTH Ha MOBEPXHOCTH
MHOTOTPaHHHKA; M3BJIEKATh HH(POPMALNIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PHUTYpax, IPEACTABICHHYIO Ha YepTeKax
U pHCYHKaX.

[Mpumensite Teopemy Iludaropa npu BBIYHCIEHHH 3JIEMEHTOB CTEPEOMETPHYECKUX (PUTYp; HAXOMUThH IUIOIIAIN
MTOBEPXHOCTEH MPOCTEHIIINX MHOTOTPAHHUKOB C IPUMEHEHHEM (popMyII.

CooTHOCUTHh aOCTpakTHBIE TEOMETpPHYECKHe IOHATHS W (AaKTBl C peaNbHBIMH JKU3HEHHBIMH OOBEKTAMH H
CHUTyaIlWsSIMH; HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (UTYp IUIi pEeIIeHHs THIIOBBIX 3a/ad
MIPAKTUIECKOTO COACPIKAHMS.

COOTHOCHUTD TUIOLIAIM IOBEPXHOCTEH TEJ OJJMHAKOBOI (DOPMBI Pa3IMuHOTO pa3Mepa.

OnueHnBath GOpMy NPaBHILHOTO MHOTOTPAHHMKA TIOCIIE CITUIIOB, CPE30B U T.I. (OIIPEAENIATh KOJIMYECTBO BEPILUH,
pebep ¥ rpaHel NOIy4eHHBIX MHOTOTPAaHHHKOB).

OnuceIBaTh OTAEIbHBIE BBIJAIOIINECS PE3YNbTAThl, MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMATUKU KaK HAyKH; 3HATb
MIPUMEPHI MAaTEMaTUYECKUX OTKPBITHHA U MX aBTOPOB B CBSI3U C OTEUECTBEHHON M BCEMHUPHON HUCTOpHEH; IOHUMATH POJIb
MaTeMaTHUKU B pa3BuTuu Poccuu;

[IpuMeHSTH W3BECTHBIE METOABI TPH pPEIICHHH CTaHAAPTHBIX MaTeMaTH4eCKWX 3a/4ad, IpH pPEUIeHUH
HECTaHAAPTHBIX MaTEeMaTHUECKUX 3a]1a4; MCIIOJIH30BaTh OCHOBHBIE METOMBI T0KA3aTeIBCTBA, IPOBOIUTH TOKA3aTEIBCTBO U
BBITIOJTHATE OMPOBEPIKEHUE.

Pematp 3amaun Ha HAX0XKIEHHE TEOMETPHUECKUX BEIMYHH 0 00pa3iiaM MIN aJrOpUTMAaM.

WusBnekaTs, MHTEPIPETHPOBATH U IIPE0OPA30BEIBATH HH(OPMALIUIO O TEOMETPHUUCCKHUX (PUTYpax, MPEICTaBICHHYIO
Ha YepTexax.

[IpumensaTh TeoMeTpuyeckue (axThl Ul PEIIeHUs 3ajad, MPEIIoaraloliX HECKOJIBKO IIAroB PEIICHHUs, €CIIH
YCJIOBHSI IPUMEHEHUS 3aJIaHbl B SIBHOH (hopMme.

OnuchIBaTh B3aUMHOE PacON0KEHUE NMPSIMBIX U MIOCKOCTEH B IPOCTPAHCTBE;

®dopMmynHpoBaTh CBOMCTBA U NMPHU3HAKK (UTYD; TOKA3bIBATH TEOMETPUUECKHUE YTBEPIKACHUS; BIaJCTh CTAHIAPTHON
KiaccuduKauen mpocTpaHCTBEHHBIX GUTyp (MUpaMUIbl, IPU3MBbI, apauICIICIIHUIICIbI).



3aMeyarh U XapaKTepH30BaTh MATEMATHYCCKHE 3aKOHOMEPHOCTH B OKPY)KAIOLICH NEHCTBUTEIBHOCTH W HAa WX
OCHOBE XapaKTePU30BaTh KPacoOTy M COBEPIICHCTBO OKPYIKAIOIIECIO MHPA, & TAK)KE IPOM3BEICHHI HCKYCCTRA.

IIpyMeHATh MPOCTEHIIIME MPOrPAMMHBIE CPEACTBA M JJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMbI IPH PELICHUU
MaTeMaTHYECKUX 3a1a4.

Hcnonp30BaTh CBOICTBA TeOMETPHUYECKUX (DUTYD IS PEIICHHS 33]]a4 NPaKTHIECKOTO XapaKkTepa U 3a/1a4 U3 IPyrux
o0bacTel 3HaHUH.

TEMATHYECKOE IINTAHUPOBAHUE

Ne /m KonmuectBo yacos
HanmeHoBaHue pa3nenoB U TeM IPOrpaMMBl Bcero KoHTpOIbHBIE

paboTsl

1. IMosTopenue 2
2. Bexrtops! B mpocTpaHCTBE 6 -
3. MeTox KoOpAWHAT B IPOCTPAHCTBE 15 2
4, Hunmuaap, KoHyC, map 16 1
5. OOBeMBI TEN 17 1
6. [ToBTopenue. Pemenue 3agay 12 -
OBIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4




