Hpuiaoxenue Ne7

112. PaGouasi mnporpamMMma mno Yy4deOHOMY mnpeaMery «MaremMaTHKa»
(Yriay0.1énHblil ypoBeHb) cocTapiieHa Ha ocHOBe DenepanbHoil paboueil mporpaMmsl 110
ydueOHOMY TIpeameTy «MaremaTuka» (yriayOnEéHHBIA ypPOBEHB).

112.1. ®enepanpHast pabovas nmporpaMma 1o yueOHOMY npenaMeTy «MareMaTHKay
(yriyOonénHbI ypoBeHb) (mpeameTHas obnacth «MaremaTtuka u nHdopmaTikay) (nanee
COOTBETCTBEHHO - MPOTPaMMa IO MaTeMaTUKe, MaTEMAaTHKa) BKIIFOYACT MOSICHUTEIBHYIO
3aIMCKYy, COIep)KaHne 00yUYEeHHsI, TUTAHUPYEMBIEC PE3YIbTaThl OCBOCHHS MTPOTPAMMBI
110 MaTeMaTHKe.

112.2. TlosicauTenpHasl 3amUcKa OTpakaeT oOONIMEe IeTd W 3aJa4yd N3yYCHHUS
MaTEeMaTUKH, XapaKTEPUCTUKY TIICUXOJOTHMYECKUX TMPEANOChUIOK K €€ U3YYCHHIO
00y4JaImUMHCSI, MECTO B CTPYKType y4eOHOTo IUIaHa, a TakKe MOIXOIbl K OTOOpYy
coJiep>KaHMsl, K OTPECIICHUIO TUIAHUPYEMBIX Pe3yJIbTaTOB U K CTPYKTYPE TEMaTUYECKOTO
TUTAHUPOBAHUSL.

112.3. Conepxanue oOydeHHs] PACKPBIBAECT COJEpKATEIbHBIE JUHUU, KOTOPHIC
npeJularatoTcst i 00s13aTeIbHOTO M3YYEHHUs B KaXXJIOM KJIACCe HAa YPOBHE CPEIHEro
ob1rero o6pa3zoBaHusl.

112.4. IInanupyemble pe3ynbTaTbl OCBOECHHUS MPOrpaMMbl IO MaTeMaTHKe
BKJTIOYAIOT JINYHOCTHBIC, METANpEeIMETHBIC PEe3yNbTaThl 32 BeCh MEpHOJ OOydeHHUs Ha
YpPOBHE CpenHero ooOmero oOpa3oBaHHs, a TakKe TMPEIMETHbIC JOCTH)KCHUS
o0y4aroIerocs 3a Kax1ablii roJ] 00y4eHus.

112.5. TlosicHuTenbHAs 3aITUCKA.

112.5.1. TIporpamma mo mMaTeMaTHKe yriayOJIEHHOTO YPOBHS i 00yJarOIINXCs Ha
YpOBHE cpemHero obimiero oopasoBanus paspadorana Ha ocHoBe PI'OC COO c¢ yuérom
COBPEMEHHBIX  MHUPOBBIX TpeOOBaHWH, TMPEABABISEMBIX K  MaTeMaTHYECKOMY
00pa30BaHWIO, U TPAAMLIUN poccUicKOro oOpa3oBaHusa. Peanmmszamus mporpammsl IO
MaTeMaTuKe OOECIIeUMBAET OBJIAJCHHE KIIOYEBBIMU KOMIIETEHIIUSIMH, COCTABIISIONIMMHU
OCHOBY /sl  CaMOpPa3BUTHUA M  HENPEpPBHIBHOTO  00pa3oBaHMs,  IEIOCTHOCTH
OOIIEKYIBTYPHOTO, TMYHOCTHOTO ¥ TIO3HABATEIHLHOTO PA3BUTHUS TMYHOCTH O0YIAFOIIINXCS.

112.5.2. B nmporpamMme mo MareMaTHKe y4TE€HbI MJEU U TOJIOXKEHUS KOHLENLNN
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pa3BUTHSA MaTeMaTH4decKoro oopa3zoBanus B Poccuiickoit denepanuu. MatemaTuueckoe
oOpa3oBaHuEe JOJDKHO pemiaTh 3ajady oOecrnedeHus HeoOXOAMMOIo CTpaHe uYucia
oOydJaromuxcs, MaTeMaTHdeckas IOATOTOBKa KOTOPBIX Obula OBl JOCTaTOYHA JIJIS
MIPOJIOJDKEHHUST O0pa30BaHMs 10 PA3MYHBIM HaIpaBJICHUSM, BKJIIOYas IIPerojilaBaHue
MaTeMaTHKH, MaTeMaTHYeCKHE HCClIe0BaHusA, paboTry B cdepe HHPOPMAITMOHHBIX
TEXHOJIOTHH U IPYTHX, a TaK)Ke 00eCTIeUeHHs 1JIs KaXI0r0 00yUYaroIerocsi BO3MOKHOCTH
JOCTH)KEHUSI MAaTeMaTH4YeCKOM TMOATOTOBKM B COOTBETCTBUU C HEOOXOIUMBIM €My
ypoBHeM. Ha perienue 3Tux 3a1ay HareslieHa nmporpaMma rno MaTeMaTuke yriryOiaEéHHOTO
YPOBHH.

112.5.3. HeobxonuMocTh MaTeMaTHYECKOM IMOJATOTOBKH o0ycnoBieHa
00yCJIOBJIEHO POCTOM 4YHCJIa CHEIUATBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
MIPUMEHEHHEM MaTeMaTHKH (B cdepe SKOHOMHKH, OM3HEece, TEXHOJOTHUECKUX 00JIacTsIX,
ryMaHuTapHbIX cdepax). KomuuectBo oOyuaromuecs, s KOTOPBIX MaTeMaTHKa
CTAaHOBUTCA (yHITAMEHTOM 0Opa3oBaHUs, IUIAHUPYIOIIMX 3aHUMAThCS TBOPUYECKON M
HCCIIEOBATeIbCKOM paboToOi B 00JacTH MaTeMaTHKH, WHPOPMATHKH, (PUHKH,
APKOHOMHUKH U B JIPYTUX 00JACTSAX, YBEIMUYUBACTCS, B TOM YHUCJIE C YYETOM O0YyUaIOIINUXCS,
KOMYy MaTeMaTHKa Hy)XKHa JUIS HCIOJIb30BaHUSA B TMpodeccHusx, HE CBI3aHHBIX
HEITOCPEACTBEHHO C HEM.

112.5.4. TlpuknanHas 3HAYUMOCTb MaTeMaTHKH OOYyCIIOBJIE€HAa TeM, 4YTO €€
MIPEAMETOM SIBIISIFOTCA (DyHIaMEHTabHbIE CTPYKTYPhI HAIIETO MUPA: MPOCTPAHCTBEHHBIE
GbOopMBI U KOJIMUYECTBEHHBIE OTHONICHUS, (DYHKIIMOHAIBHBIC 3aBUCUMOCTH M KaTETOPHUH
HEOIPEJICTICHHOCTH, OT MPOCTEUIINX, YCBAaMBAEMbIX B HEIMOCPEICTBEHHOM OIMBITE, 10
JIOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JIJIsi pa3BUTHS HAYUHBIX U TEXHOJIOTUYECKUX UJICH.
be3 KOHKpEeTHBIX MaTeMaTHM4YECKUX 3HAHUM 3aTPyJHEHO IIOHMUMAHUE TMPUHIUIIOB
YCTPOWCTBA U HCIOJIb30BAHUSI COBPEMEHHOW TEXHUKHU, BOCIPUATHE U WHTEpIpeTaIus
pa3HOOOpa3HO  COUMAIbHOM, SKOHOMHMYECKOW,  MOJUTHYECKOM  WH(pOpMaIu,
Maiod(QPeKTUBHA TOBCEJAHEBHAs NpaKTUYecKas JeATeNbHOCTh. Bo MHoOrmx cdepax
npodecCHOHANBHON NIEATEILHOCTH TPEOYIOTCS YMEHHS BBITIONHATD PAcY€Thl, COCTABISTh
QITOPUTMBI, TPUMEHITh (HOPMYJIBI, TMPOBOJAUTH TEOMETPHUECKHE W3MEPECHUS U
MOCTPOCHUSI, YNTATh, 00padaThIBaTh, UHTEPIIPETUPOBATH U MPEACTABIATH HHOOPMAIIHIO B

BUJe TAaOIUL, JUarpaMM U rpaukoB, MOHUMAaTh BEPOSITHOCTHBIM XapakTep CIydaiHbIX
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COOBITHIA.

112.5.5. OnHoBpeMeHHO C paciupeHreM chep NPUMEHEHUS MaTeMaTUKH B
COBPEMEHHOM 0011ecTBe BCE 0Oojee BaXXHbIM CTAHOBUTCS MATEMATUYECKUA CTUIIh
MBIIJICHUS, TPOSIBIISIIONINIICS B OINpeaeNEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce
U3y4YeHHs] MaTeMaTHUKA B apceHaq npuéMOB M METOJOB MBIIUICHUS YeloBeKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCA HWHIAYKLIMUS W JEAyKUus, 0000IeHue u
KOHKPETU3alus, aHAJIN3 U CHHTE3, KITacCU(UKALUS U CHCTeMaTH3aIis, a0CTparupoBaHue
u aranorus. OOBEKTH MaTEMATUIECKUX YMO3AKIIIOUSHHH, TPaBUiIa NX KOHCTPYHUPOBAHUS
PACKpBIBAIOT MEXAHHW3M JIOTHYECKHX TOCTPOCHHMA, CTOCOOCTBYIOT BBIPA0OTKE yMEHUS
dbopmyIHpoBaTh, 0OOOCHOBBIBATH M JOKA3bIBATH CYXICHHUSA, TEM CaMbIM (HOPMHUPYIOT
JOTHYECKUH CTHJIb MBIIUICHUS. Bemymas poinb TPHHAIICKUT MaTeMaTHKE B
GbopMUPOBaHUH AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIHUTAHUU YMEHUUH
NEHCTBOBaTh MO  3aJlaHHBIM ~ QJITOPUTMAaM, COBEPIICHCTBOBATh W3BECTHHIE U
KOHCTPYHPOBATh HOBBIE. B mpoliecce perieHus 3a1a4 - OCHOBBI JIJIsl OpraHU3alliy y4eOHOH
NESITENIbHOCTH Ha YPOKaX MaTEMAaTHKH - pa3BUBAIOTCS TBOPUYECKAsI U MMPUKIIAAHAS] CTOPOHBI
MBIIIIICHUS.

112.5.6. OGydeHue maTemMaTHKe AAET BO3ZMOKHOCTH Pa3BUBATh y OOYYAIOIIUXCS
TOYHYIO, pallMOHAJIBHYI0O W HMHQOPMATUBHYIO pedb, YMEHHE OTOUpaTh Haubosee
MOJXOMSIINE S3BIKOBBIC, CHMBOJHYECKHE, TpapuuecKkue CpeacTBa JJs BBIPAKCHUS
CYXKIACHUW M HATJIATHOTO UX MPEICTABICHUS.

112.5.7. Heo6X0oaquMbIM KOMIIOHEHTOM OOIIEeH KYyJbTYyphl B COBPEMEHHOM
TOJIKOBAaHUH SIBJSIETCS OOIIee 3HAKOMCTBO C METOJAaMHU IO3HAHUS JEHCTBHTEIHHOCTH,
NpEJCTaBIEHNE O TpEAMETe W METOJE MAaTeMaTHKH, €ro OTIMYUAX OT METOJIOB
€CTECTBEHHBIX U I'YMaHUTApHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHHUS] MaTeMaTHKH JJIs
peleHsl HayYHBIX M NPUKIAAHBIX 337a4. MaremaTHueckoe o0pa3oBaHHE BHOCHT CBOM
BKJIaJ B (hopMHUpOBaHuE O0IIEH KyJIbTyphl YEJIOBEKA.

112.5.8. M3yueHne MaTreMaTUKHA CIIOCOOCTBYET JSCTETUYECKOMY BOCHHTAHUIO
YeJ0BeKa, IOHMMAHHUIO KpacoThl M U3AIIECTBA MAaTEMAaTHYECKUX PACCYKICHHM,
BOCTIPUSITHIO TE€OMETPHUECKUX (POPM, YCBOCHHIO HJIEM CHMMETPHH.

112.5.9. IlpuoputeTHbiMH LedsIMU 00yueHusi matemaTtuke B 10-11 kmaccax Ha

yIiIyOJIEHHOM ypOBHE NPOJOKAIOT OCTaBAThHCA:
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(GopMHpOBaHHE LEHTPAIBHBIX MAaTEMAaTUYECKUX MOHATUH (YMCIO, BEIMYUHA,
reomMeTpuydeckas (purypa, nepeMeHHas, BEposiTHOCTh, (PYHKIUS, IPOU3BOAHASL, HHTErpa),
o0ecrneunBaroLX NIPEeMCTBEHHOCTb U IEPCIEKTUBHOCTh MaTEMaTUYECKOr0 00pa3oBaHus
00yJaromuxcs;

noJBeZicHHe OOydaroUIMXCsl Ha JOCTYHHOM JJIi HUX YpPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MAaTUKH M OKPYXAIOLIEro MHpa, IOHUMAHUIO MAaTEMaTHUKU KakK 4acTH
oO11ell KyJIbTypbl UEJIOBEYECTBA;

pa3BUTHE MHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEN 0Oydarommxcs,
MO03HABATEIbHOW AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHMH, KPUTHUYHOCTH MBIILJICHUS,
MHTEpeca K U3yYEHUI0 MaTEMaTUKH;

¢dopmupoBanre (YHKIMOHAIBHOM MAaTeMaTUYeCKOM TIPaMOTHOCTHU: YMEHHUS
pacrno3HaBaTh MaTEMaTHYECKHE ACIEKThl B pEalbHBIX JKU3HEHHBIX CUTyalUsX U TpHU
U3YyYEHUH JIPYTHX YYEOHBIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dopMyaMpoBaTh MX Ha S3bIKE MaTeMaTHKH M CO3[aBaThb MaTeMaTHYeCKHUe MOJEIH,
OPUMEHITh OCBOCHHBI MaTE€MaTHYEeCKMH  ammapar il peleHUs  PaKkTUKO-
OpUEHTUPOBAHHBIX 3a/1a4, MHTEPIIPETUPOBATh U OLIEHUBATH [TOJYYEHHBIE PE3YIILTATHI.

112.5.10. OcHOBHBIMU JTHHHUSIMH cOJiepKaHus MaTemaTuku B 10-11 kmaccax
yrayOnéHHOro  ypoBHS  sABIAIOTCS:  «Yucna M BBIYMCIEHUSA»,  «Anredpa»
(«AnreOpanueckre  BbIpaXkeHUs», «YpaBHEHUS U  HepaBeHCTBa»), «Hauana
MaTeMaTH4ecKkoro aHanuza», «I'eomerpus» («I'eomerpuueckue GUrypbl 1 MX CBOWCTBAY,
«M3mMepeHne reoMeTpuiYecKuX BETUYNH»), «BeposTHOCTb U cTatucTukay. JlaHHbIe TUHUU
Pa3BUBAIOTCS MapaJlIebHO, KaKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJIHAKO HE
HE3aBUCUMO OJIHA OT JIPYroil, a B TECHOM KOHTAaKT€ W B3aumoaeicTteuu. Kpome storo, nux
o0BbeIMHSACT JIOTMYECKasl COCTaBISIOUIAsl, TPAJUIHMOHHO MpPHUCYIIas MaTeMaThKe U
IPOHU3BIBAIOIIA BCE MAaTeMAaTHYECKHE Kypcbl M COJEp)KATEIbHbIE  JIMHUM.
CoopmynupoBannoe Bo ®I'OC COO TpebGoBaHHMe «yMEHHE ONEPUPOBATH MOHATHUSMHU:
ONpEJENICHNE, AaKCUOMa, TEOopeMa, CJIEACTBUE, CBOMCTBO, NPHU3HAK, J0KA3aTENIbCTBO,
pPaBHOCHIIbHBIE (POPMYITHPOBKH, YMEHUE (POPMYIHPOBATH OOPATHOE U POTHBOIOIOKHOE
YTBEP)KIAEHUE, NPUBOJUTH TNPUMEPbl U KOHTPIPHUMEPBI, HCIHOJb30BATH METOJ
MaTeMaTU4YeCKOW WHIYKIUHU, MPOBOJAUTH AOKa3aTelbHBIE PACCYXKACHUS MPU PELICHUU

3aJla4, ONICHHBATHL JIOTUYCCKYIO IIPAaBHIIBHOCTH paccymneHI/Iﬁ» OTHOCUTCA KO BCEM
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y4eOHBIM KypcaMm, a ((OpMHpPOBAHUE JIOTUYECKUX YMEHUN pacrpeieisieTcs M0 BCEM rojlam
o0y4eHHs Ha ypOBHE CpeIHero 001ero 0opa3oBaHus.

112.5.11. B cootBerctBun ¢ ®I'OC COO maTtemaThka SBISETCS 00s3aTEIbHBIM
IpeIMeTOM Ha JJaHHOM ypoBHe oOpa3oBaHus. HacTosielt mporpaMmoi mo mareMaThke
npexycMaTpuBaeTcss M3ydeHue ydeOHoro mnpeamera «MaremaTtukay B paMKax TpEx
y4eOHBIX KypCOB: «AnreOpa W Hayajma MaTeMaTHYecKoro aHammsay, «[eoMerpus»,
«BeposiTHOCTD M cTaTHCTHKAY). DOpMHUpOBaHUE TIOTUYECKUX YMEHHUH OCYIIECTBIIICTCS HA
MPOTSHKEHUH BCEX JIET 0OYUYCHHsI Ha YPOBHE CpeaHETo 001ero o0pa3oBaHus, a JIEMEHTHI
JIOTUKH BKJTFOYAIOTCS B COJICP’KaHNE BCEX HA3BAHHBIX BBINIEC YICOHBIX KYPCOB.

112.5.12. O6uiee 9nciI0 YacoB, PEKOMEHIOBAHHBIX JIJISl M3YYCHUS MAaTEMaTHKH -
544 ygaca: B 10 kiacce - 272 yaca (8 4acoB B Hefeno), B 11 kiacce - 272 gaca (8 yacoB B
HEJIEITIO).

112.6. Ilmanupyembie pe3yibTaThl OCBOEHHUS MPOTPaMMbl MO MaTeMaTHUKE Ha
YpOBHE CpeJIHero 001iero 0opa3oBaHus.

112.6.1. B pe3ynpTaTe H3yueHHs MaTEMAaTHKH HAa YpPOBHE CPEIHETO OOIIEeTo
oOpazoBanusi y oOyuvaromerocss OyayT cQOpPMUPOBAHBI CIEAYIOIIUE JIMYHOCTHBIC
pe3yJIbTATHI:

1) rpa)IaHCKOTO BOCITUTAHHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3UIIMHA OOYYAIOIIETOCS] KaK aKTHBHOTO W
OTBETCTBEHHOT'O0 YJICHAa POCCHUHCKOTO OOIIECTBA, MPEICTABICHUE O MAaTEMAaTHYECKHX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHHM, MPOIEIYp IPAKIAHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI U JAPYroe€), YMEHUE B3aUMOJICHCTBOBATh C COIMATBHBIMHU
WHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIUSIMHU U HA3HAUCHHUECM;

2) MaTPUOTHYECKOTO BOCITUTAHHMS:

c(OpPMHUPOBAHHOCTh POCCHMCKOW TPAKIAHCKONW HICHTUYHOCTH, YBAXKCHHS K
OPONUIOMY M HACTOSIIIIEMY POCCUWCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSIM POCCUMCKHX MaTEMATUKOB W POCCUMCKOM MAaTEMATHYECKOW IIKOJIBI,
WCIIOJIb30BAHKE ITUX JIOCTIKEHUN B JPYTUX HAYKaX, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTCH POCCUHCKOrO Haponaa, c(HOpMUPOBAHHOCTH

HPAaBCTBCHHOI'0 CO3HAaHUA, OTHUYCCKOTO IMOBCACHHUA, CBA3aAHHOTO C IMPAKTUYCCKUM
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NPUMEHEHUEM JOCTM)KEHUH HAayKH M JESTEeIbHOCTBIO YUYEHOI'O, OCO3HAHME JINYHOI'O
BKJIa/1a B IOCTPOEHHE YCTONYMBOIO OYAYIIEro;

4) SCTETHYECKOTO BOCIUTAHHMS:

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYas ACTETUKY MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pPEIIeHUll, pacCyX ACHUN, BOCIPUUMYHUBOCTH K
MaTEeMaTHYECKUM acrleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) (u3HUecKOro BOCITUTAHHMS:

c(OpMHUPOBAHHOCTh YMEHMS NMPUMEHATH MaTEMaTHYECKHE 3HAHMS B MHTEpecax
310pOBOTO U 6€30MacCHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBBIO
(310poBO€ mMHTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U OTIBIXA, perysspHas
¢u3nueckas akTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE NPU 3aHATHUSX CIIOPTHBHO-
03/10pOBUTENIHOM JIESTENbHOCTHIO;

6) TpyZOBOTO BOCIUTAHUS:

TOTOBHOCTb K TPYZAY, OCO3HAaHUE LEHHOCTH TPYAOIIOOUs, HHTEPEC K Pa3IUuHbIM
chepam npodecCHOHANBHON JIeATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOH u €
NpUJIOKEHUSIMM, yYMEHHME COBEplIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccun u
peanu30BbIBATh COOCTBEHHbBIC JKM3HEHHBIE IUIaHBI, TOTOBHOCTb U CIHOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa30BaHHUIO M CamMOOOpa30BaHHMIO HA MPOTSKEHUU BCEU KU3HU,
FOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B PEIICHMM MPAKTUYECKUX 3a/ay MaTeMaTHueCKOn
HaIpPaBJIEHHOCTH;

7) SKOJOTMYECKOTO BOCITUTAHUSA:

c(OpMHUPOBAHHOCTH HKOJIOTMUECKON KYJIbTYpPbl, IOHUMAHUE BIUSHUS COLUAIBHO-
HKOHOMHMYECKHX MPOIIECCOB HA COCTOSIHME MPUPOJAHON M COLMAILHON Cpefibl, OCO3HAHUE
rno0anbHOTO XapakTepa SKOJOTHYECKHUX MpoOJeM, OpHEeHTalus Ha I[pPUMEHEHUe
MaTeMaTUYEeCKUX 3HAHUM JUIs pelieHus 3a7ad B OOJACTH OKPYXKAloIIed Cpensl,
IUTAHUPOBAHUE TOCTYIKOB M OLIEHKH MX BO3MOJKHBIX IOCIEICTBUMA NI OKPY’Karollen
Cpelibl;

8) LeHHOCTH HayYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HayKU U OOIIECTBEHHOW MPAKTUKU, TOHMMAHHE MAaTEMaTUYECKOW HAyKW Kak

cdepbl YeIoBEUECKON JEesATENbHOCTH, ATANOB €€ Pa3BUTUS U 3HAUUMOCTH IJI Pa3BUTHS
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IUBUJIN3ALMY, OBJIAJICHUE S3bIKOM MATEMaTHKM M MaTEeMaTH4YeCKOM KyJIbTypol Kak
CPEIICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBISTH IPOEKTHYIO
U MICCIIEIOBATENIbCKYIO IEATeTbHOCTh UHIUBUIyAIbHO U B TPYIIIIE.

112.6.2. B pesynprare H3y4YeHUs MaTeMaTHKH Ha YPOBHE CpPEIHEr0 OOIIero
oOpa3oBanus y o0yuaromierocs 0yayT chopMUpOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHbBIE
y4eOHbIC JICWCTBHUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIE ydeOHBIC JIEHCTBHS,
pETYJISITHBHBIC YHUBEPCAIbHBIC YICOHBIE ICUCTBHSI, COBMECTHAS JCSTEIIBHOCTD.

112.6.2.1. Y oOyuatomerocs OyayT chOpMHUPOBaHBI CIEAYIONIHE 0Oa30BbIC
JIOTUYECKUE ICUCTBHSI KaK YacTh MIO3HABATCIILHBIX YHUBEPCABHBIX YUeOHBIX JCHCTBHI:

BBISBIISIT M XapaKTEPU30BAaTh CYIICCTBCHHBIE TIPU3HAKA MaTEMAaTHUYECKHX
00BEKTOB, TIOHATHW, OTHOIICHHA MEXIY MOHATHAMH, (OPMYIUPOBATH OMPEICICHUS
MOHSTHM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIacCU(PUKAINUUA, OCHOBAHUS IS
0000111eHUsI U CpaBHEHUS, KPUTEPUU TIPOBOJAMMOTO aHAJIN3a;

BOCIPUHUMATD, (HOPMYIUPOBATH U MPEOOPa30BBIBATH CYXKJICHUS: YTBEPIUTEIbHBIC
U OTpUIIaTeNIbHbIE, €IMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIC,

BBISBJISITh MAaTeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TMPOTHBOPEYHS B
dakTax, TaHHBIX, HAOMIOACHUIX U YTBEPKICHUSAX, PEIaraTh KpUTEPHUH JIJIsl BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

JIeNaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
WHAYKTHBHBIX YMO3AKJITFOUCHHUH, YMO3AKIFOUCHHH 110 aHAJIOTHH;

NPOBOJIUTh CaMOCTOSITENIbHO JO0Ka3aTelbCTBA MATEeMAaTHYECKUX YTBEPXKICHHIMA
(mpsiMbIE W OT TPOTHUBHOTO), BBICTPAWBATh APTYMCHTAIIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBCHHBIC CYK/ICHUS U BBIBO/IBI;

BBIOMpATh CIIOCOO pelieHus: yueOHOU 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BBIOUpaTh Hambosee MOIXOIANINN ¢ YYETOM CaMOCTOSITENIbHO BBIICIIEHHBIX
KPUTEPHEB).

112.6.2.2. Y oOyuatomerocs OyayT chOpMHUPOBAHBI CIEIyIONIHE 0a30BbIC
UCCJICIOBATEIbCKUE JEHCTBUSL KaK YacTh IMO3HABATEIHHBIX YHUBEPCAIBHBIX YUEOHBIX
JICUCTBUIA:

UCIIOJIb30BaTh BONPOCHI KakK MCCIICOBATCIIbCKMH HMHCTPYMEHT ITIO3HAHUS,

dbopMynupoBaTh BOMPOCHI, (PUKCHUPYIOIIKME MPOTUBOpEYHE, MpoOIeMy, yCTaHABIMBATh
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HCKOMOE U JaHHOE, (OPMHUPOBATh FMIIOTE3Y, ApTyMEHTUPOBAThH CBOIO MO3ULUI0, MHEHUE;

IPOBOJIUTh CaMOCTOSITEIBHO CIUIAHWPOBAHHBIM 3KCIIEPUMEHT, UCCIEJOBAHUE 10
YCTAHOBJIGHUIO OCOOEHHOCTEH MaTeMaTHYecKoro o0O0beKTa, SBJIEHMs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKIy 00BEKTaMU, SBJIEHUSIMHU, IIPOLIECCaMU;

CaMOCTOATENbHO (OopMynHpoBaTh OOOOIIEHUS W BBIBOJABI IO pe3yJsibTaTam
IPOBEIEHHOI0 HAOJIIOECHUS, HCCIEIOBAHMs, OLIEHUBATh JOCTOBEPHOCThH IOJYUYEHHBIX
PE3yIbTATOB, BEIBOJAOB U 000OIICHHUIA;

IPOrHO3MPOBAaTh BO3MOKHOE pa3BUTHE IIpolecca, a TakKe BBIJIBUTaTh
MPEIOJIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

112.6.2.3. Y oOyuatomerocs OymyT chopMupoBaHbEl yMeHHs paboTaTh C
uH(pOopMalMel KaK 4acTh MO3HABATEIbHBIX YHUBEPCAJIbHBIX YUCOHBIX IEUCTBHIA:

BBISIBJIATH Ae(pULINTHI HHPOPMAIIMHU, TaHHBIX, HEOOXOJUMBIX /Ul OTBETA Ha BOIPOC
U JUIS pellieHus 3a1a4u;

BbIOMpaTh HMH(OPMALMI0O M3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh M HHTEPIPETUPOBATH MH(OPMALMIO Pa3IUYHBIX BUAOB U (HopM
IpEeCTaBICHMUS;

CTPYKTYpHpOBaTh HHGOpPMAIMIO, MNPEACTaBIATh €€ B pa3iuyHbBIX (opmax,
WTIOCTPUPOBATH Ipadruecku;

OLICHMBATh HAJIEKHOCTh MH(OPMAIMKU MO CaMOCTOSATENbHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

112.6.2.4. YV oOyuaromierocst 0yayT copMUpOBaHbl YMEHHUs OOIEHUSI KaK 4acTb
KOMMYHHKATUBHBIX YHUBEPCAJIbHBIX YU€OHBIX ACHCTBUIL:

BOCIPUHUMATh U (DOPMYJUPOBATH CYXKJAECHUS B COOTBETCTBUU C YCIOBUSIMH U
HeJIIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
NUCBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS 10 XOAY PELIEHUs 3a/Jaud, KOMMEHTHPOBATh
NIOJIy4YE€HHBIN pe3yJIbTaT;

B Xxofe OOCYXIeHMS 3aJaBaTbh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMBl,
npoOJemMbl, pelaeMoi 3a7ad, BbICKA3bIBaTh WJEH, HAICJEHHBIE HA MOWUCK DPELICHHS,
COMOCTAaBJIATh CBOM CYXKIEHUS C CYXKICHUSAMU JPYIrMX YYacTHUKOB JIMAJIOra,
0oOHapy>KMBaTh Pa3IMYMe U CXOJCTBO MO3ULUN, B KOPPEKTHOU dopme GopMyIHpoOBaTh

pasHorjiacus, CBOU BO3PaKCHUAA,

Mporpamma - 03



NPEJCTABIATh PE3yJbTaThl PEIICHUs 3aJayd, HKCIEPUMEHTa, HCCIIEIOBaHus,
IPOEKTa, CAMOCTOSITEILHO BBIOUPATh (JOpMAT BBICTYIUIEHUS ¢ YYETOM 3a/1a4 NPe3eHTalun
¥ 0cOOEHHOCTEH ayAuTOpuUH.

112.6.2.5. V obyuaromierocs 6y yT chopMUpOBaHbl yMEHHUS CAMOOPTaHU3AINH KaK
YacTh PErYJISTUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA:

COCTaBJISITh TUIAH, AITOPUTM PEHICHHS 33Jadd, BBIOMPATH CIIOCOO DPEHICHHS C
y4€TOM HMMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH WU
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YIETOM HOBOW MH(OPMAITIH.

112.6.2.6. Y obyuaromerocsi OyayT copMHpOBaHBI YMEHUS CAMOKOHTPOJS Kak
9acTh PETYISATUBHBIX YHUBEPCATHHBIX yUCOHBIX JCHCTBHIA

BJIaJICTh HAaBBIKAMH TIO3HABATEIHHON PEQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX
NeMCTBUH W MBICIUTENBHBIX MPOIECCOB, HUX pe3yJbTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS Tpollecca U pe3ylibTaTa pelIeHHs MaTeMaTH4ecKou
3ajauu;

OpEIBUACTh TPYIHOCTH, KOTOpPblE MOTYT BO3HHKHYTh IpH pEIICHUU 3ajaud,
BHOCUTh KOPPEKTUBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HAWJCHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pPE3yJbTaTa IEIW W YCIOBHAM, OOBSCHATH NMPUYUHBI
JOCTY)KCHUS WM HEIOCTHKCHHS PE3yJIbTaTOB JCATEIHHOCTH, HAXOJUTh OIIMOKY, 1aBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

112.6.2.7. Y oOyuaromerocss OyayT chOpMUPOBaHbI YMEHHUS COBMECTHOM
NeSITETbHOCTH:

OHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHINBUIYaTbHON pabOThHI
NpY pEelIeHUH yYeOHbIX 3aja4, IPUHUMATh LIEJIb COBMECTHOM JIeATEIbHOCTH, IJIAHUPOBATh
OpPraHu3allMI0 COBMECTHOH paboThl, pacmpenensaTb BUIbl pPadoOT, IOrOBApHBATHCA,
00Cy>KIaTh MPOLECC U Pe3ybTAT PabOThI, 00001IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBAaTh B TPYMIOBHIX ¢opmax paboTel (0OCYyXaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOIHITH CBOIO YacTh PabOTH M KOOPAWHUPOBATH CBOU
NEUCTBUA C APYTUMH YWIEHaMU KOMAaH[bl, OLIEHWBATh KA4eCTBO CBOETO BKJa/a B OOIIMIA
NPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.

112.6.3. TlpeameTHbIe pe3ynbTaThl OCBOEHUS (penepaibHON paboueil mporpaMMmel
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110 MaTeMaTHKe IPECTABIIEHBI 110 ToJaM 00yUYEHHsI B paMKax OTAEIbHBIX Y4EOHBIX KypCOB
B COOTBETCTBYIOIIMX pa3Jieax HACTOSIIEH MPOrpaMMbl.

112.7. ®enepanbHas pabodas mporpaMma yuyeOHOTO Kypca «Anrebpa W Hadvasia
MaTeMaTUYECKOI'0 aHAJIU3a».

112.7.1. TlosicHuTeNbHAS 3aMKCKa.

112.7.1.1. YueOnniii kypc «AnreOpa W Hadajla MaTEMAaTUYECKOTO aHAIH3a»
ABJIAETCA OJHUM W3 HauboJiee 3HAYMMBIX B IIPOrpaMMe CPEIHEro ooIero oopa3oBaHus,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CIIEYNBAET MHCTPYMEHTAIIbHYIO 0a3y AJIs U3YUYEHUS
BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, & C JPYTOil CTOPOHBI, (OPMHUPYET JIOTUYECKOE U
abCTpakTHOE MBIIUICHHE OOYYalOMMXCS Ha YPOBHE, HEOOXOIUMOM [UISI OCBOCHUS
WH(POPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH U JIPYTHUX AUCIUILINH. B pamkax
JAHHOTO ydeOHOro Kypca oOydarolluecs OBJIAZIEBAIOT YHHUBEPCAIBHBIM  SI3bIKOM

COBPEMEHHON HayKH, KoTopas (GopMyIupyeT CBOM [OCTIKEHHS B MAaTeMaTU4YECKOM

dopme.
112.7.1.2. Y4yeOHbII Kypc anreOpbl W Hadal MaTeMaTHYeCKOro aHaIHu3a

3aKJIaJbIBAET OCHOBY JUIsl YCIIEIITHOTO OBJIQJCHUS 3aKOHAMU (PU3MKHU, XUMHH, OHOJIOTHH,
NOHMMAHUS OCHOBHBIX TEHICHIMI pa3BUTHS SKOHOMHKH W OOIIECTBEHHOW J>KW3HH,
MO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO WCIOIB30BaTh MX JJIS JadbHEHIIEro o0pa3oBaHUs M B MOBCEAHEBHOMN JKU3HH.
OBnaneHre aOCTPAaKTHBIMU U JIOTUYECKU CTPOTMMU KOHCTPYKLUMSIMH anredpbl U
MaTeMaTHYEeCKOr0 aHaIM3a Pa3BUBAeT yMEHNE HaX0IUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATH
WUCTHHHOCTh, JIOKAa3bIBaTh YTBEPKACHUS C TMOMOIIBIO WHIYKIIUHM U PacCyKaaTb
NEAYKTUBHO, HCIOJIb30BaTh OO0OOIIEHHE M KOHKPETH3alluio, a0CTparupoBaHue U
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTUIECKOE MBIIIICHUE.

112.7.1.3. B xoxme wu3ydeHus y4yeOHOro Kypca «Anrebpa u Hauana
MaTeMaTUYECKOTO aHalu3a» OOydYaloluecs TIOJy4aloT HOBBIH ONBIT  pPEIICHUS
NPUKIIAIHBIX 33/1a4, CAMOCTOSATEIBHOTO OCTPOSHUS MAaTEMAaTHIECKIX MOJICIICH peabHbIX
CUTyallif, MHTEpIpEeTalluyd TOJYYEHHBIX pPEIICHUH, 3HAKOMITCA C TNpUMEpaMu
MaTeMaTHYECKNX 3aKOHOMEPHOCTEH B MPHPOJE, HAYKE M HMCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMHU

OTKPBITUSAMHA U UX aBTOpaMU.
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112.7.1.4. YuebHbIii Kypc oOnagaeT BOCHMUTATEIBHBIM IOTEHIIUAIOM, KOTOPBIN
pean3yercs Kak uepe3 yueOHbII MaTepual, COCOOCTBYIOIMINIA (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHS, TaK M 4Yepe3 CcHeuuPuKky Yy4eOHOM MAesITeNbHOCTH, TpeOyrolen
NPOJIOJDKUTENIFHON KOHIIEHTPAllMd BHUMAHHS, CaMOCTOSITEIbHOCTH, aKKypPaTHOCTH H
OTBETCTBEHHOCTH 32 MOJIyYEHHBIN pPE3yJIbTaT.

112.7.1.5. B ocHOBe MeTOAMKHN OOy4YeHHs anreOpe W HadajlaM MaTeMaTUYecKOTO
aHAJIN3a JIEKUT JeSITeIbHOCTHBIA IPUHIUI 00YYEeHHUS.

112.7.1.6. B ctpykType yueOHOTO Kypca «Anrebpa m Havajla MaTeMaTHYECKOTO
aHaJ3a» BBIJCJIEHBl CIEAYIOIIME COJAEp)KaTeIbHO-MEeTOANYeCKue JUHUU: «YHucna u
BbIUMCIIEHU», «DyHKIMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauama
MaTeMaTU4YeCcKoro aHajinza», «MHOXKecTBa U JIOTUKa». Bce OCHOBHBIE CONEPKATENBHO -
METOJMYECKHE JIMHUU M3y4yaloTCsl Ha MPOTSHKEHUU JABYX JIeT OOy4eHHsT Ha YpOBHE
cpenHero oOuiero oOpa3oBaHMs, €CTECTBEHHO [OMOJHSS JPYr JApyra M MOCTENEHHO
HACHIIIAACh HOBBIMH TeMaMH W pasnenamu. JlaHHBIH y4eOHBIA Kypc SBISETCS
UHTETPAaTUBHBIM, TOCKOJBKY 00bequHseT B ce0e coiepKaHue  HECKOJIbKUX
MaTeMaTHYEeCKNX AUCIUIUINH, TaKuX Kak anreOpa, TPUTOHOMETPHS, MAaTeMaTHUYECKHUN
aHanM3, TEOpUs MHOXKECTB, MaTeMmaruueckas joruka u apyrue. Ilo mepe Toro, kak
oOyuaromuecs OBNaJeBalOT BcE Oosiee MMPOKUM MaTeMaTHUYECKUM ammnapaTtoM, Y HUX
HOCJIeI0BaTeNbHO (POPMUPYETCS U COBEPIICHCTBYETCSI yMEHHE CTPOUTh MAaTeMaTHUYECKYIO
MOJIENIb peajbHON CUTYyallud, IPUMEHATh 3HAHU, TOJYUYCHHbIE [TPU U3YYEHUU Yy4eOHOTrOo
Kypca, Ui pelIeHus CaMOCTOSITENIbHO C(OPMYITUPOBAaHHON MaTeMaTHYecKO#l 3ajauu, a
3aTeM MHTEPIPETHPOBATH CBOIl OTBET.
112.7.1.6.1. ConepkarenbHO-MeTOAMYECKass JUHUS «Yucina W BBIYKCICHUS
3aBepIuaeT (pOpMHpPOBaHHE HABBIKOB MCIOJIb30BaHMS JEHCTBUTENBHBIX YHCE, KOTOPOE
ObLIO HaYaTO Ha YpPOBHE OCHOBHOTO o01iero oopazosanusa. Ha ypoBHe cpenHero o6miero
oOpa3oBaHusi oco0oe BHUMaHHUE YyJensieTcss (GOPMUPOBAHHIO HABBIKOB PAllMOHAIBHBIX
BBIUYMCIICHUH, BKIJIIOYAIOIIUX B CeOsl MCMOJB30BAHHME PA3IUYHBIX (OpPM 3amucH 4YHcia,
YMEHHE [IeNaTh TPHUKUAKY, BBIOIHATh NPHOMIKEHHBIE BBIYHUCICHUS, OICHUBAThH
YHCIIOBBIE BBIpAXCHHs, pa0dOTaTh C MaTeMaTHYeCKMMH KOHCTaHTaMH. MHOXKecTBa
HATYpaJNbHBIX, IICNBIX, PAIMOHAIBHBIX W JEHCTBUTEIBHBIX YHCET JOIMOJHSIIOTCS

MHO>KECTBOM KOMIIJIEKCHBIX uucea. B KaXXJIOM M3 3TUX MHOXCCTB PACCMATPHUBAIOTCA
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CBOICTBEHHbBIE eMy criel[U(UUYECKUE 3a/1a4U U OTIepallu: JIeJICHUE HALIEI0, ONIEPUPOBAHUE
OCTaTKaMU Ha MHOXKECTBE MENBIX 4YHCEN, OcOoOble CBOWCTBA pAlMOHAIBHBIX U
UppaIMOHANBHBIX YHCEN, apu(MeTHYecKHe OIepanuu, a TakkKe H3BJICUCHUE KOPHS
HATypaJbHOW  CTENEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucen.  brmaromaps
MOCTIeIOBAaTEIbHOMY ~PACIIMPEHHUIO Kpyra HCIOJb3YEeMBIX YHCEI W 3HAKOMCTBY C
BO3MOKHOCTSIMA HMX TPUMEHEHHS IS PEIICHUs Pa3IUYHbIX 3a7ad  (opMHpyeTcs
Mpe/ICTaBJICHUE O €IMHCTBE MAaTEeMATUKU KaK HAayKd U €€ POJU B MOCTPOSCHUU MOjelei
peaNbHOr0 MUPA, IUPOKO UCIIONIB3YIOTCS 0000IIeHIEe U KOHKPETHU3aIHsl.

112.7.1.6.2. Jluaust «YpaBHEHUS U HEPABEHCTBA» peaTU3yeTcsl Ha MPOTSHKCHUH
BCEro 00yuYeHusi Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl, MOCKOJIbKY B KXKIOM pa3jielie
[IporpamMmbl  TIpEIyCMOTPEHO pEIIEHHWE COOTBETCTBYIOMIMX 3a7ad. B  pesynbrare
oOydarompecss OBIAACBAIOT PA3NMUYHBIMH  METOJAMU PEUICHHS PalUOHAIBHBIX,
UppAIMOHAIBHBIX, IMOKA3aTeNbHBIX, JIOTAapU(PMHUYECKUX W  TPUTOHOMETPUUIECKHX
ypaBHEHUI, HEPAaBEHCTB M CHCTEM, a TaKXKe 3a1a4, CoAepKaiux mapametpsl. [lomydaenusie
YMEHHUS IIUPOKO UCTIOIB3YIOTCS TPH MCCIETOBAaHUN (PYHKIUN C TIOMOIIBIO TPOU3BOIHOM,
NIpY PEIICHUH TPUKIATHBIX 337249 U 337a4 Ha HaX0XJICHHUE HAaUOONBIINX ¥ HAMMEHBIITNX
3HaueHud Qynkuuu. JlaHHas conep)karenbHas JUHUS BKIIOYaeT B ceOs  Takke
dbopMupoBaHHE yMEHHUH BBIIOJHATH pacu€Thl 10 ¢dopMmyrnaMm, Mpeodpa3oBaHUs
paIOHANbHBIX, HWPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TakKe
BBIpQXKCHUH, coAepXkalux CcTenmeHn W Jorapudmel.  briarogaps  u3ydeHuto
anreOpanyecKkoro MaTepuasia MPOUCXOJUT AaJbHEHIIee pa3BUTHE AITOPUTMHUECKOTO U
abCTPaKTHOTO MBINIICHUST O0ydJarommxcs, (QOPMHUPYIOTCS HABBIKUM JETYKTHUBHBIX
paccyxneHuii, paboTsl ¢ CHMBOJIBHBIMU (OpMaMHU, MPEICTaBICHUS 3aKOHOMEPHOCTEH |
3aBUCUMOCTEH B BHJIE PAaBEHCTB M HepaBeHCTB. AnreOpa mnpennaraer >QQeKTUBHbIE
WHCTPYMEHTHI ISl PEIICHUSI MPAKTHUECKUX M €CTECTBEHHO-HAYYHBIX 3a/ay, HATJISTHO
JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

112.7.1.6.3. ConepxkarenbHO-MeToANYECKas TUHUS «DyHKIUU U rpaduKm» TECHO
neperuieTaeTcsl ¢ APYTUMH JMHHUSIMH y4eOHOTO Kypca, TOCKOJIbKY B KaKOM-TO CMBICIIE
3a7a€T  TOCJENOBATENBbHOCTh  M3Y4YeHHMS  MaTepuana.  M3ydeHwe  CTENEeHHOH,
NOKa3aTeNbHOM, JIOTApU(PMHUUECKON W TPUTOHOMETPHUYECKUX (DYHKIUH, WX CBOMCTB U

rpauKoB, UCIIOJIb30BaHNE (PYHKINN AT pelIeHUs 3a1a4d U3 APYTUX yueOHbIX IPEIMETOB
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Y PEAIIbHOM KU3HU TECHO CBA3aHO KAaK C MaTEMaTUYECKUM aHAIM30M, TaK U C PELICHUEM
ypaBHeHUI u HepaBeHCTB. [Ipu 3ToM Oosblioe BHHMaHuE yJaensercs (HOpMUPOBAHUIO
YMEHUS BbIpaXaTb (OpMyJlaMy 3aBUCUMOCTH MEXIy pPAa3JIMYHBIMU BEJIMYUHAMH,
UCCIIeZIOBAaTh IOJNy4YEeHHble (YHKIUHM, CTPOMTh UX TIpadukd. Marepuan 3Toi
COJIEP’KATEIbHOM JIMHUM HALlEJIEH HAa pPa3BUTHE YMEHMM M HABBIKOB, IMO3BOJIIOIINX
BBIPAKaTh 3aBUCHMOCTH MEXKIYy BEIMYMHAMHM B Pa3IMYHOM (opMe: aHaTUTHYECKOM,
rpaduueckoi u cioBecHOM. Ero u3zydeHnne crnocoOCTBYET pa3BUTHIO aIrOPUTMHYECKOIO
MBIIJICHHS], CIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3aIUH, UCIIOJIHb30BAHUIO aHATIOTUH.

112.7.1.6.4. ConepxxarenpHas suHUSA «Hadama wmaremMaTndeckoro aHam3a»
MO3BOJISIET CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK M MHPUKIATHBIX
3a/1a4, JOCTYNHBIX OOYyYaloIIMMCS, TaK KaK y HUX HOSBISIETCS BO3MOKHOCTb CTPOUTH
rpaduKy CIOXKHBIX (DYHKIUH, ONpeaensiTs UX HAauOOJbLINE U HAaUMEHbIINE 3HAYCHUS,
BBIUUCIIATH TUIOIAAN (GUTYD U 0OOBEMBI T€J, HAXOJAUTh CKOPOCTU M YCKOPEHHSI ITPOLIECCOB.
JlanHast coxep:kaTeilbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS
MaTEMaTUYECKUX MOJENEN pealbHBIX CHUTyaluil, IO3BOJIAET HAXOAWTHh HAWIydllee
pELIEHNE B IPUKIAIHBIX, B TOM YHCJIE€ COLMAIBHO-3KOHOMUYECKHUX, 3a/1adaX. 3HAKOMCTBO
C OCHOBaMH MAaTeMaTHYECKOIO aHajlu3a CIOCOOCTBYET Ppa3BUTHIO aOCTPaKTHOTO,
(GOpManIbHO-TOTUYECKOTO U  KPEAaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUUH
pacno3HaBaTh NPOSBIECHUS 3aKOHOB MAaTE€MaTUKH B HayKe, TEXHMKE M MCKYCCTBE.
OOyuarouuecsi y3HalOT O BBIJAIOIIMXCS pe3yJibTaTaxX, MOJYYEHHBIX B XOJ€ pPa3BUTHS
MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

112.7.1.6.5. CogepxxarenbHO-MeTOAUYECKass JUHUA «MHOXECTBA U JIOTHKa»
BKJIIOYAET B ceOsl 3JIEMEHThl TEOPUH MHOXKECTB M MaTEMaTUYECKOH JTIOTUKHU. TeopeTnuko-
MHOKECTBEHHBIE NPEJCTaBICHMS NPOHU3BIBAIOT BECh KypC IIKOJIBHONW MaTEeMaTHUKU M
npe/yIararoT Hanbosee YHUBEPCAIbHBIHN SI3bIK, 00bEIUHSIIONINN BCE Pa3/ieabl MAaTEMaTUKU
U €€ MPWIOKEHUN, OHM CBS3bIBAIOT pPa3HblE MaTEMaTHYECKUE JUCLUUIUIMHBI U HX
NPUJIOKEHHUST B €JUHOE Ienoe. BakHO 1aTh BO3MOXKHOCTH OOYyYaromeMycsi MOHHMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTUKH W MCIOJIb30BaTh €0 JUIS
BBIPAKEHUS CBOUX MBICIIEN. /[pyruM Ba’KHBIM IPU3HAKOM MAaTEMAaTUKH KaK HAyKHU CIEAyEeT
NpU3HATh CBOMCTBEHHYIO €H CTpPOrocTb OOOCHOBAHMW M ClIEJOBaHUE OMpPEeIEHHBIM

mpaBrJIaM TIIOCTPOCHHA OOKA3aTCIIBCTB. 3HAKOMCTBO C DJIESMEHTAMHM MaTEMaTHUYECKOM
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JIOTUKU CTIOCOOCTBYET Pa3BUTHIO JIOTUUECKOT'O MBIIIEHUS 00Y4aIoluXcsl, MO3BOJISET UM
CTPOUTH CBOMU PACCYXICHHS Ha OCHOBE JIOTMUECKHX TMpPaBWi, (OPMUPYET HABBIKU
KPUTUYECKOTO MBIIIJICHHUS.

112.7.1.7. B yue6HOM Kypce «AireOpa W Hadaja MaTeMAaTHYECKOTO aHaIu3a
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPBIE IPU3BAHbI
crocoOcTBOBaTh (hOPMUPOBAHUIO HABBIKOB MOCTPOCHUSI MOJIETIEH pealbHBIX CUTYyalluH,
UCCIIEIOBAHUSl ATHUX MOJEJIEH € IOMOINBI0 amnmapara ajareOpsl U MaTeMaTUYecKOro
aHaian3a, MHTEPHPETALNH MMOJTYyUYECHHBIX Pe3yIbTaToB. Takue 3a/1aHusl BIUIETCHBI B KaXK bl
U3 paslie’oB MPOrpaMMbl, MOCKOJbKY BECh Marepuan Y4YeOHOro Kypca IIMPOKO
WCIIOJIB3YETCS JUIsl PEIICHUS TPUKIAAHBIX 3aa4. [Ipu penieHnn peaqbHbIX MPaKTHYECKUX
3aa4  oOywaromupecss  pa3BUBAlOT  HAOMIOJATEIBHOCTh,  YMEHHE  HaXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HUCIOJb30BaTh  AHAIOTHIO, 0000maTh U
KOHKpPETU3UPOBaTh TpobsieMy. JlesTenbHOCTh M0 (OPMUPOBAHUIO HABBIKOB PELICHUS
NPUKJIAHBIX 3a7lad OpPTraHU3yeTCs B Mpollecce M3Y4YeHHUs BCeX TeM Y4YeOHOro Kypca
«Anrebpa 1 Hauajga MaTeMaTUYECKOTO aHATH3a.

112.7.1.8. OO1ee 9ynCiI0 YacoB, PEKOMEHIOBAHHBIX JIJIS U3YyYEHUS y4eOHOTO Kypca
«Anrebpa 1 Havana MaTeMaTUYECKOTO aHanu3a» - 272 vaca: B 10 kiacce - 136 vacos (4
yaca B HeJiento), B 11 kimacce - 136 yacoB (4 yaca B HEZIETIO).

112.7.2. Copnepxanue o0yuenus B 10 kiacce.

112.7.2.1. Yucna v BEIYUCICHUS.

Pammonaneupie uncna. OOBIKHOBEHHBIE U JIECATHYHBIC JAPOOH, TPOIEHTHI,
OeckoHeuHbIe mepuoanyeckue apoou. [lpumenenue apoOei v MPOIEHTOB ISl PEIICHUS
IIPUKJIAHBIX 3a4a4 U3 PA3JIUYHBIX OTPACIEH 3HAHUN U PEAIbHON KU3HHU.

JevictBurenbHble  4yucia.  PamuoHanpHble W MPPALMOHAJIBHBIE  YHCIIA.
Apudmernyeckue onepanuu ¢ IeHCTBUTEIbHBIMU YHCIaMH. MOAYIb EeHCTBUTEIBHOTO
yucia u ero cBoiictBa. [IpubnmkEHHbIE BRIUMCICHNUS, TPABUIIa OKPYTIJICHHUS, IPUKUIKA
U OIICHKA pe3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1eJIbIM mokasareneM. bunom Herorona. Mcrons3oBanne noaxoasiei
GbOopMBI  3amUCH  JEWCTBUTENBHBIX YHCEN JUIS pEIICHUS MPaKTUYECKUX 3adad |
MpEeACTaBICHUS JAHHBIX.

Apudmernyeckuil KOpeHb HaTypaJIbHOM CTETIEHU U €ro CBOICTBA.
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Crenenp ¢ pauuoOHaJIbHBIM OKA3aTeNIeM U €€ CBOWMCTBA, CTENIEHb
C ACMCTBUTEIbHBIM [TOKA3aTEIIEM.

Jlorapudm uymcna. CsoiictBa norapudma. JleciTuuHble U HaTypajbHbIC
Jorapu@Mel.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAHT€HC YHCIOBOTO apryMEHTA.

112.7.2.2. YpaBHEHUS 1 HEPABEHCTBA.

ToxnecTBa M TOXAECTBEHHbIE ITPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIBHBIE  ypaBHEHUS M ypaBHEHUs-cleaAcTBUs. HepaBeHCTBO, pemenue
HEPaBEHCTBA.

OcCHOBHBIE METOJBI pELIEHUS UENbIX U JPOOHO-PAlMOHAJIBHBIX YpPaBHEHHH U
HepaBeHCTB. MHOrO4JIEHbI OT OJIHOM NIEpeMEHHOM. J(eleHre MHOTouIeHa Ha MHOTOWJIEH C
octaTkoM. Teopema besy. MHorouiensr ¢ nenbiMu koddduimentamu. Teopema Buera.

[Tpeo6GpazoBaHus YUCTOBBIX BBIPAXKEHUH, COAEPKAIINX CTEIIEHU M KOPHHU.

Hppanmonanbuble ypaBHEHUs. OCHOBHBIE METOJIbl PEIICHHUS HpPPaLMOHAIbHBIX
YPaBHCHUU.

[ToxazarenpHple ypaBHEHUs. (OCHOBHBIE METOJbl PpEUIEHUS IOKA3aTEIbHBIX
YPaBHEHHUM.

[TpeoGpa3oBaHue BoIpaKeHH, CoepKaIIUX JIOTapu(MBbI.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METOJIbI pelleHUs JIorapupMuueckux
YPaBHEHHUM.

OcHOBHBIE TPUTOHOMETPUYECKHE bopMyIIbL.

[IpeoGpa3oBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUM. PellleHne TpuroHoMeTpuueCcKux ypaBHEHU .

Pemenne cucteM JMHEHHBIX ypaBHEHUM. Marpuna CHUCTEMBI JIMHEHMHBIX
ypaBHeHU#. Omnpenenurenb MaTpUIbl 2X2, €ro TeOMEeTPUYECKHi CMBICT M CBOWCTBA,
BBIYMCIICHUE €r0 3HAYCHMs, IIPUMEHCHHUE ONPEHEIUTENs Ul PpELICHUs CUCTEMBI
JIMHEHHBIX YPAaBHECHUI.

Pemenue npukiaaHbIX 337124 ¢ HIOMOIIBIO CUCTEMBI IMHEWMHBIX YpaBHEeHUH. MccnenoBanue
MOCTPOEHHOW MOJENU C MOMOIIBID MAaTPHIL U ONIPEICIIUTECH.

[ToctpoeHrne MareMaTUYECKUX MOJENIEN PEAIbHOW CUTyallud C IOMOIIBIO
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ypaBHeHMII ¥ HepaBeHCTB. [IpuMeHeHue ypaBHEHMII M HEPABEHCTB K PELIECHUIO
MaTeMaTHYEeCKUX 3a/1ay ¥ 3aJa4 U3 Pa3IuvHbIX 00JIacTell HAyKu U peajbHON KU3HU.
112.7.2.3. ®yskuu u rpaduky.

OyHKIMA, CcnocoObl 3amaHus ¢GyHKIMH. B3auMHO oOpaTHBIe (PYHKIIWH.
Kommosumus ¢pyuknuii. ['paduk GyHKIMHU. DIeMeHTapHbIe TpeoOpa3oBaHus rpaduKoB
GyHKUIUH.

OO6usacTe ompenelneHuss U MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynm ¢yHkuumn.
[IpomexxyTku 3HaKomocTtossHcTBa. Y&rHble U Heu€TtHble ¢yHKUMH. [lepmonnueckue
bynkiuu. [TpoMexyTku MOHOTOHHOCTH (PYHKIHH. MaKCUMyMBbl I MUHUMYMBbI (DyHKITHH.
HauGomnbiee n HanMeHbIee 3HaYCHUS (PYHKITUU Ha IPOMEKYTKE.

Jlunelinasi, KBaApaTUdHass W JAPOOHO-TMHEWHas (QYHKUUU. DJIEMEHTapHOE
UCCJIEIOBAHUE U TIOCTPOCHUE UX IPaUKOB.

Crenennas (yHKUMS C HaTypajbHBIM M LIENbIM MOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0il cTeneHu Kak (GyHKIUU OOpaTHOW CTETEeHH C
HATypaJIbHBIM MTOKA3aTEIIEM.

[TokazarenpHass u JnorapupmMuyeckas ¢GyHKIUHA, WX CBOMCTBA W TpadUKU.
Hcnonb3oBanue rpa@ukoB GyHKIUN A PEIICHUS YPABHEHH.

TpuronoMerpudeckas OKpy>KHOCTb, OIIPEIeIICHUE TPUTOHOMETPHUCCKUX (HYyHKIIUN
YHCIIOBOTO apTryMEHTAa.

@OyHKIMOHATBHBIC 3aBUCUMOCTH B pEalbHBIX TpoIleccax W SBJICHUAX. | paduku
pEaIbHBIX 3aBUCUMOCTEH.

112.7.2.4. Hauyana maTeMaTH4€CKOIro aHaIMN3a.

ITocnenoBaTeabHOCTH, CIIOCOOBI  3aJaHUsl  NOCJENOBaTelIbHOCTEH. MeTton
MaTEeMaTU4YeCKOW WHIYKIUA. MOHOTOHHBIE U OTrPaHUYCHHBIC IOCIIEIOBATEIIBHOCTH.
HcTopusi BOBHUKHOBEHHSI MATEMAaTHUECKOTO aHaIN3a KaK aHalln3a 0ECKOHEYHO MaJTbIX.

Apudmerndeckass W TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
reomeTpudeckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAarOIIed TI'e€OMETPUYECKON
nporpeccuu. JIMHEWHBIM M 3KCIOHEHUHANbHbIA pocT. Yucno e. dopmyna ClIOKHBIX
nporeHToB. Vcmonp30BaHne MPOTPEeCcCUy IS PEIICHUs PEeasbHBIX 3a7ad MPHUKIATHOTO
Xapakrepa.

HenpepbiBHble PpyHKIMHM U WX cBOWcTBA. ToukM pa3pbiBa. ACUMITOTHI IpaduKoB
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¢byukuuii. CBoiicTBa (yHKUMN HENMpepbIBHBIX Ha OTpe3ke. MeToa HHTEpBalOB s
perieHusi HepaBeHCTB. [IprMeHeHHe CBOMCTB HENPEPBIBHBIX (DYHKIUN ISl pelieHus
3azay.

[lepBass u BTOpas mpousBoAHbIe (QyHKIHMH. OnpenenceHue, TeOMETPUUECKUA U
buznueckuii CMbICI TPOU3BOIHOMN. Y paBHEHUE KacaTenbHOU K rpaduKy QyHKIUU.

[Ipou3BoHbIe 37eMeHTapHBIX (PyHKIUNA. [Ipon3BogHas CyMMBbI, MpPOU3BEIACHUS,
YaCTHOTO U KOMITO3UITUU (DYHKITUH.

112.7.2.5. MHoOXecTBa ¥ JIOTHKA.

MHO)kecTBO, onepaluy HaJ, MHOKECTBAMHU U MX CBOMCTBA. JlmarpamMmmsl Disiepa-
Benna. IIpuMeHeHrne TEOPETUKO-MHOXKECTBEHHOIO armapara i OMUCAaHUS pPEaIbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUU 3a7a4 U3 APYTUX YUCOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHMYeCKOro OOBEKTa, CIENICTBUE,
JI0Ka3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.

112.7.3. Conep>xanue oOydenus B 11 kiacce.

112.7.3.1. Ywucna v BEIYHCIICHHS.

Harypanbnbie u nensie yucna. [Ipumenenne npu3HakoB ASIUMOCTH LIEJIBIX YHCEIL,
HanOopImmii oot genurensd (nanee - HOJl) u HanMmeHsbIee obmee kpaTtHoe (jaiee -
HOK), octatkoB o moyto, airoputMa EBkina 1uist pemieHus 3a7ad B [eJIbIX YhCIiax.

KommiekcHpie uncia. Anredpandeckas U TpUTOHOMETpUYecKass (GOpMbl 3aMuch
KOMIUIEKCHOTO 4YHcia. ApudMeTHuuecKue Oomneparud ¢ KOMIUIEKCHBIMUA YHCIaMHU.
N300pakeHne KOMIUIEKCHBIX YMCENl Ha KOOpJAWHATHOW Mockoctu. Popmyna Myaspa.
KopHu N-oi1 creneHn W3 KOMIUIEKCHOTO yucia. [[puMeHeHrne KOMIIEKCHBIX YUCeN I
petieHus pU3NIECKX U TEOMETPUIECKUX 3a]1ad.

112.7.3.2. YpaBHEHHs 1 HEPABEHCTBA.

Cucrema U COBOKYMHOCTh YPaBHEHUW M HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBbI-CJIeICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIBIO

TPUTOHOMETPUUYECKON OKPYKHOCTH. Pelienre TpuroHoMeTpruuecKux HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIIIEHUS TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUICHUS UPPAIMOHATHHBIX HEPABCHCTB.

OcCHOBHEBIE MCTOABI PpCIICHUA CUCTEM H COBOKYHHOCTCI‘/JI pallnOHaJIbHBIX,
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UppalMOHAJIBHBIX, I0KA3aTEIbHBIX U JIOTAPU(PMHUUECKUX YPABHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMH.

[IpuMeHeHNEe ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTeMaTHYECKHX
3aj]ad ¥ 337a4 M3 Pa3IMYHbIX OOjacTell HaAyKHM M peajbHOW >KM3HH, MHTEpIIpeTalus
IIOJIyYE€HHBIX PE3YJIBTATOB.

112.7.3.3. ®yskuuu u rpapuky.

I'padpuk kommoszunmu QyHkouil. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPJAMHATHOM IJIOCKOCTH.

TpuronoMmerpuueckue pyHKIUHU, UX CBOMCTBA U TPAPUKU.

['padmueckue MeTOABI pelIeHHs] ypaBHEHUN U HEPABEHCTB. | 'paduueckue MeTo bl
pelIeHUs 3a/1a4 C MapaMeTpaMH.

Hcnonb3oBanue  rpadukos GyHKIMHA U UCCIeIOBaHMS MTPOLIECCOB
U 3aBUCHMOCTEH, KOTOpble BO3HUKAIOT NpU pEIIeHWH 3aJad U3 JAPYTruX Yy4eOHbIX
IIPEIMETOB U PEaTbHON KU3HH.

112.7.3.4. Hayana MaTeMaTH4eCKOTO aHaJIM3a.

[IpumeHeHne npou3BOMHOM K HCCIEAOBAaHUIO (YHKIUI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxaenne HauOONBIIEr0O M HAMMEHBINETO 3HAYCHWA HENpPEPHIBHON
(GyHKIMU Ha OTpE3Ke.

[IpumeHeHre NPOU3BOJHOM JUII HAXOXACHHUS HAWIYYIIEr0 pelIeHUs B
NPUKJIAJHBIX 3aja4ax, AJs ONpe/eseHUs] CKOPOCTH M YCKOpPEHHUS Mpolecca, 3aJaHHOTO
dbopMyoi unu rpa@uKom.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpa3HbiX. [lepBooOpasHbie
ayieMeHTapHbIX QyHKIUH. [IpaBuia HaxoxAeHHs TEpBOOOPa3HBIX.

WNurterpan. ['eoMeTpudeckuil CMBICI HWHTErpajna. BelumcieHue onpeneséHHOTro
uHTerpana no ¢opmyine Herorona-Jleitbuuma.

[Tpumenenune nHTErpaia Al HaXOXKACHHS IJI0MIaIeH TIIOCKUX GUryp 1 00BEMOB
FE€OMETPUYECKHUX TEN.

[Tpumepsr  pemenuii  auddepeHaNbHBIX  ypaBHEHHH. MaremaTuueckoe
MOJICIMPOBAHNE PEATHHBIX MPOLECCOB C TTOMOIIBIO AU(PPEepEeHITHATBHBIX YPaBHEHHUHN.

112.7.4. Tlnanupyemble TMpeAMETHbIE pe3yJbTaThl OCBOEHHUS (eaepaabHO

paboueil mporpamMmsbl yueOHOT0 Kypcea «Anredpa 1 Hauyajla MaTeMaTUYECKOT0 aHAIIM3a» Ha
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yrayOJaEHHOM ypOBHE Ha YPOBHE CpeTHEro o0LIero oopa3oBaHusl.

112.7.4.1. K xonmy obyuenus B 10 kimacce oOyqaronuiics MOaydUuT CIAEAYIOITHE
npelIMeTHbIe pe3yNbTaThl MO OTIEIbHBIM TemaM (denepanbHoil pabodeil mporpaMMbl
y4eOHOTro Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIHM3a:

112.7.4.1.1. Ywucna u BBIUUCICHUS:

CBOOOJHO OIEPUPOBATH TMOHATHUSMH: PANHOHAIBHOE YHCIO0, OCECKOHEUHas
nepHoNIecKas IpoOk, MPOIEHTHI, UPPANMOHAIBHOE YMCII0, MHOXKECTBA PAIlMOHATBHBIX U
JIEUCTBUTEIIBHBIX YHCEII, MOJIYJIb JEUCTBUTEIBHOTO YUCIIA;

NPUMEHSITh APOOU U MPOICHTHI I PEIICHUS MPUKIAJIHBIX 3a7ad U3 Pa3IMIHBIX
OTpaciiell 3HaHUM U PeaIbHOW JKU3HU;

NPUMCHSITh TPUOIMKEHHBIC BBIUUCIICHHS, TMPaBUIa OKPYTJICHUS, NPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYUCIICHUN;

CBOOOIHO ONEPUPOBATH MOHITHEM: CTETICHD C IIEJIBIM MOKa3aTeIeM, UCIIOIb30BaTh
MOIXOIAITYI0 (OPMY 3aMHUCH IEHCTBUTEIBHBIX YHCEN Ui PEIICHHs MPAaKTHUEeCKUX 3a/1a4
U TIPEJICTaBJICHUS IaHHBIX;

CBOOOJHO OIEpPUPOBATh TMOHATHEM: apuUPMETUYECKUl KOpPEHb HATypalbHOMN
CTETCHHU;

CBOOOTHO OTICPUPOBATH MOHATHEM: CTEIIEHB C PAIIMOHAIBHBIM ITOKA3aTeJIeM;

CBOOOJHO OINEPUPOBATH TOHATHSAMH: JIOTapU(M YHUCIA, JCCATHYHBIC U
HaTypaJbHbBIC JIOTapu(MBbI;

CBOOOJHO OMNEPHPOBATH TMOHATHUSIMHU: CHHYC, KOCHUHYC, TaHTCHC, KOTAHI'CHC
YHUCIIOBOTO apTyMCHTA,

OTIEpUPOBATh TIOHATHUSIMH: aAPKCHUHYC, APKKOCHHYC W apKTAHTCHC YHCIOBOTO
apryMeHTa.

112.7.4.1.2. YpaBHEHUS U HEPABEHCTBA:

CBOOOJHO  OMEpPUPOBATH MOHATHUSMHU:  TOXIECTBO, YpPaBHEHUE,

HEPABEHCTRBO,
PaBHOCHWIILHBIC YPaBHEHUS U YPABHEHUS-CIICICTBYSI, PABHOCHIIbHBIE HEPABCHCTBA,

OPUMEHSITh  PA3JIMYHBIE METOABl PEIICHUS PAlMOHAIBHBIX UM JPOOHO-
paIMOHANILHBIX YPABHCHHH, TPUMEHATH METO]] MHTEPBAJIOB JIJIS PEIICHUS HEPABCHCTB;

CBO60)IHO OICpUpOBATEL TIOHATHUAMMU: MHOI'O4JIECH OT OJ]HOI71
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IIEPEMEHHOM,
MHOTOWJIEH C IeJbIMU KO3 (UIIMEHTaMU, KOPHH MHOTOWIEHA, MPUMEHSThH JelIeHue
MHOTO4YJI€Ha Ha MHOTOYIEH C OCTaTKoM, Teopemy besy m teopemy Buera mis pemienus
3a/1ay;

CBOOOJHO OIEpPUPOBATH MOHATUSAMM: CHUCTeMa JMHEWHBIX ypaBHEHM, MaTpUIIa,
ONPEAECTUTEND MATPULIBI 2 X 2 U €r0 Fr€OMETPUYECKHI CMBICII, UCIIOJIb30BaTh CBOMCTBA
ompenenuTens 2X2 i BBIYMCICHHUS €ro 3HAYeHUs, MPUMEHATH OIPENCTUTETH IS
pElICHUsI CUCTEMBl JIMHEMHBIX YpPaBHEHUM, MOJEIUPOBATh pPEAIbHBIE CHUTyallud C
IIOMOIIBK) CHCTEMBI JIMHEWHBIX YPaBHEHUM, HCCIEAOBATh ITIOCTPOCHHBIE MOJEIU C
IIOMOIBI0 MATPUIl M ONPEIEIUTEIEH, HWHTEPIPETUPOBATH IOJYYEHHBIM pPE3yJbTarT;
UCIIOJIb30BAaTh CBOMCTBA JEHCTBUH € KOPHAMM JMJIi NpeoOpa3OBaHUs BbIPAXKEHUM;
BBITIONHATh MPEeOOpa30BaHMsl UYUCIOBBIX BBIPAKECHHM, COIEpXKAIIUX CTEIEHH C
palMoOHaIbHBIM MOKA3aTEeNIEM;

UCIIOJIb30BaTh CBOMCTBa JorapudMoB A MpeoOpa3oBaHUs JIOrapuPMHUUECKHX
BBIPAKECHUU;

CBOOOJHO OMEepUpOBaTh TMOHATUSMU: HPpPALMOHATIbHBIC, TOKa3aTelIbHbBIE U
Jgorapu(pMUUECKHe YpaBHEHUS, HAXOJIUTh HMX PEIIEHUS C IOMOIIBI0 PABHOCHIIBHBIX

MEPEXO0A0B UM OCYIIECTBIISIS TPOBEPKY KOPHEN;
NPUMEHITh OCHOBHBIE TPUTOHOMETpHUECKHe (OpPMYINbI i IpeoOpa3oBaHUs

TPUTOHOMETPUYECKHUX BBIPAKCHUH;

CcBOOOJIHO ONEPUPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, TPUMEHSITh
HeoOXoauMble (GOPMYIBI ISl PEIICHUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YpaBHEHUMU;

MOJICIUPOBATh PEabHBIC CUTYallMU Ha SI3BIKE anreOphl, COCTABISATh BBIPAKCHUS,
ypaBHEHUs, HEPABEHCTBA 0 YCJIOBUIO 3aJayd, WCCIENOBATh MOCTPOSHHBIE MOIEITH C
UCIOJIb30BAHUEM aMIapaTa ajareopsl.

112.7.4.1.3. ®yHkumu u rpaQuku:

cBOOOJIHO OMEpPUPOBATH MOHATHUAMU: (QYHKIHS, CHOCOOBI 3amaHus (PyHKUIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMIO3ULUS (PyHKIMM, rpaduk (yHKUWU, BBITOJIHATH
AIIeMEHTapHbIe TpeoOpa3zoBaHus TpaduKoB PyHKIIHIA,

CBO6OI[HO OoncpupoBaTb MOHATHUAMMU: 00J1aCTh OMpCACJICHUA W MHOKCCTBO
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3Ha4eHU! (QYHKIMH, HYJTU (QYHKINHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,

cBOOOJIHO  OMNEpUPOBATH MOHATHSIMM: YETHbIE W HEUETHbIE  (PYHKLHUH,
NePUOANYECKUE (PYHKIMH, MPOMEKYTKM MOHOTOHHOCTHM (YHKLIUHU, MAKCUMyMbl U
MUHUMYMBI (DYHKIIUH, HAanOOJIbIlIee U HAUMEHbIIee 3HaUeHUE (PYHKLIUN Ha IPOMEXKYTKE;

CBOOOTHO OIIEPUPOBATH MOHATUSAMU: CTENIEHHAs (PYHKLINS C HATYypaIbHBIM U IIEJIBIM
nokaszaTenieM, rpauk CTENEeHHOM (YHKLUMU C HATypajbHBIM U IIEJIBIM I10Ka3aTeJeM,
rpaguk KOpHS N-OW CTENEHM Kak (QYHKIUU OOpaTHOW CTENEHH C HaTypalbHBIM
noKa3zaTeseMm;

ONepUpoOBaTh TMOHATUSAMH: JIMHEHHas, KBaJgpaTU4Has M JPOOHO-IMHENHHas
(GYHKIUY, BBIIOIHATH 3JIEMEHTAPHOE MCCIIEJOBAHUE U MIOCTPOEHUE UX TPaPUKOB;

cBOOOJIHO ONEepUpOBaTh TMOHATUSAMHU: TIIOKa3aTeidbHas M Jorapudmuyeckas

(GyHKIMU, UX CBOMCTBA U rpaMKH, UCIIOJIB30BaTh UX TpadUKH [ peIIEHUS] YPaBHEHUN;

CBOOOHO  ONEepUpoBaTh MOHATHSIMH: TPUTOHOMETPHYECKAas  OKpPYKHOCTb,
OIpEJIEJICHNEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIOBOTO apryMEHTa; HCIOJIb30BaTh
rpaduku GyHKIUN AJ UCCIIEeI0BaHUS MPOLECCOB M 3aBUCMMOCTEN MpHU pelIeHu: 3aaad
U3 JPYyTruX y4eOHBIX MPEIMETOB U PEaIbHOM KM3HU, BBIPAXaTh (POpMyJIaMu 3aBUCUMOCTH
MEX/1y BEIMYMHAMU;

112.7.4.1.4. Hayayia MaTeMaTH4YECKOTO aHAIIN3A:

CBOOOJIHO OMEpUPOBATH MOHATHAMM: apuMeTHyeckass M TeoMeTpuYecKas
nporpeccusi, OeCKOHEUHO YOBIBaIOlasi TeOMETpUYECKas NpPOrpeccus, JUHEHHBIM U
HKCHOHEHIHAIBHBIA POCT, (QopMysa CIOXHBIX NPOIEHTOB, UMETh MPECTaBICHUE O
KOHCTaHTE;

UCIIOJIb30BAaTh IPOTPECCHM [UIsl PEUIEHMs] pealbHbIX 3aJad IPHUKIAJIHOTO
XapakTepa;

CBOOOZHO OMEpUPOBATH MOHATUSIMU: MTOCIEIOBATEIBHOCTD, CIOCOOBI 3a/1aHUs
MOCJIEZIOBATENIbHOCTE, MOHOTOHHBIE U OTPAaHUYEHHbIE TTOCTEA0BATEILHOCTH, TOHUMATh

OCHOBBI 3apPOXKICHHS MATEMaTHYECKOI0 aHAIN3a KaK aHaln3a 0ECKOHEYHO MaJibIX;

CBOOOZHO OINEPUPOBATH MOHATUSMU: HEMpPEpBhIBHbIE (YHKIUHU, TOUKH pPa3pbiBa
rpaduka pyHKIMU, ACUMITOTHI rpaduka GyHKINHU;

cBOOOIHO OMEpHpOBaTh NOHATHEM: (YyHKIHMSA, HENpepblBHAsS Ha OTpPE3Ke,

IPUMEHSTh CBOMCTBA HETIPEPHIBHBIX (DYHKLMH AT pEIICHUs 3a/1a4;
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CBOOOJHO OMEpUpPOBATH MOHATUSIMU: IEpBas U BTOpas MPOU3BOJHbIE (YHKIHH,
KacaTellbHas K rpaduky QyHKIUH;

BBIYUCIISITH IPOU3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO M KOMIIO3UIIUH JIBYX
GbyHKIIMH, 3HATh TIPOU3BO/IHBIE dJIEMEHTAPHBIX (DYHKIIHIA,

HCIOJIb30BAaTh FT€OMETPUUECKUIN U (PU3UUYECKUM CMBICIT TPOU3BOIHOM ISl pelIeHUs
3aja4.

112.7.4.1.5. MHoKecCTBa U JIOTHKA!

cBOOOJIHO OMIEpUPOBATH MOHATUSIMH: MHOXKECTBO, OTIEpAIIH HAJ] MHOKECTBAMU;
HCTIOJIh30BATh TEOPETHKO-MHOKECTBEHHBIH aImapar JJisi OMMMCAHUS PEeaTbHBIX MTPOIECCOB
¥ SIBIICHUH, IPH PEIICHUH 33124 U3 IPYTHX yUIEOHBIX MPEIMETOB;

CBOOOIHO OMEPUPOBATH TMOHATHUAMU: OTpEICIiCHHEe, TeopemMa, YpaBHECHHE-
CJIEJICTBHUE, CBOMCTBO MaTeMaTHYEeCKOr0 OOBEKTa, JAO0Ka3aTeNbCTBO, PABHOCHIIbHBIE
YpaBHEHHMsS 1 HEPaBEHCTBA.

112.7.4.2. K xonmy oOydenust B 11 kiacce oOydarOIIMICS MOTYUYUT CIACAYIOITHE
IpeIMeTHbIE Pe3yJbTaThl MO OTIENbHBIM TeMaM (eaepanbHoil pabodeil mporpaMMbl
y4eOHOTro Kypca «Anredpa U Hauajga MaTeMaTHUECKOTO aHAIHM3a:

112.7.4.2.1. Yucna v BBIYUCIICHUSA:

CBOOOJIHO OTEPHPOBATh MOHATHSMHU: HAaTypaldbHOE W IEJ0€ YHUCIIO, MHOXECTBA
HATYPaJTbHBIX U IENIBIX YHCEN, UCTIONH30BATh MPU3HAKY IETUMOCTH 1enbiX yrncen, HO n
HOK naTypanbHBIX 4nCel JU1s pelIeHHs 3a]1a4, IPUMEHATh anroput™ EBknnna;

cBOOOJIHO OTIEpPUPOBATH MOHATHEM OCTATKa M0 MOJYJIIO, 3aIMCHIBATh HATypaJIbHbIC
Yrclia B Pa3JIMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OTEpPUPOBATH TMOHATHSIMH: KOMIUIEKCHOE€ YHCIO ¥ MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEJCTaBIATh KOMIUIEKCHBIE dHClIa B airedpandeckod u
TPUTOHOMETPUYECKOH (popMe, BBITOIHATH apu(PMEeTHIECKIE ONepaIiii ¢ HUMH
U U300paXkaTh Ha KOOPAUHATHON TIOCKOCTH.

112.7.4.2.2. YpaBHEHHs U HEPAaBEHCTBA!

CBOOOJHO OMEpPUPOBATH TMOHATHAMU: HUPPALUOHAIbHBIC, TOKa3aTeNbHbIE |
JorapuMUYECKHE HEPAaBEHCTBA, HAXOJUTh WX PEHICHHUS C TOMOIIBIO PABHOCHUIBHBIX
NePeX00B;

OCYUIECTBIISITh OTOOP KOPHEW MPH pElIeHUH TPUTOHOMETPUUYECKOTO YPAaBHEHHUS,
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CBOOOTHO ONIEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSITh
HeoOxoauMble (OpPMYJIbl Ui  PEUICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOJHO OMEepUpOBaTh MOHATHUAMU: CHUCTEMa W COBOKYIHOCTb YpaBHEHUH U
HEpPaBEHCTB, PABHOCWIbHBIE CHCTEMbI M CHUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CUCTEMBl M COBOKYITHOCTEW palMOHAIBHBIX, HPPALMOHAJIBHBIX, IOKA3aTECIIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pelarh paMoHalbHbIE, HppallMOHAIbHBIE, [T0Ka3aTeNbHbIE, JIOTapu(PMUIECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COJAEPKAIIME MOYJIN U apAMETPBHI;

NPUMEHSTH FpadruecKre METOIbI sl pEIICHNs] ypaBHEHUI U HEPABEHCTB, a TaKkKe
3a/1a4 ¢ mapaMeTpaMmus;

MOJIETTUPOBATh pealbHbIE CUTYyaIlMH Ha SI3bIKE anreOphl, COCTABISTH BhIPAXKEHUS,
YpaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHUIO 3a/1a4H, UCCIEA0BATh TOCTPOCHHbIE
MOJIETM C HCIIOJb30BaHWEM ammaparta anreOpbl, HHTEPIPETUPOBATH IMOJIYYCHHBIN
pe3yibTar.

112.7.4.2.3. ®yHKUINU U TpadUKH:

CTpOUTHh TIpadUKH KOMIIO3UIMH (PYHKIMHA C TOMOIIBIO  3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMM IBYX (DYHKIIHIA;

CTPOUTH T€OMETpUYecKrue 00pa3bl YpaBHEHUN M HEPABEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH;

CBOOOIHO OMEpUPOBATh MOHATUAMHU: TPAPUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHSTh PYHKIUH Il MOJIETTUPOBAHUS U UCCIIEIOBAaHUS PEANIbHBIX MPOLIECCOB.

112.7.4.2.4. Hauana maTeMaTH4eCKOr0 aHaIM3a:

UCMOJIb30BaTh MIPOU3BOAHYIO JJIsl UCCIEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJWUTh HamOoJblllee M HaMMEHbIee 3HAa4eHHS (YHKIMM HENpPEpHIBHOW Ha
OTpE3KE;

UCIIOJIb30BAaTh IPOM3BOAHYIO JUISl HAXOXACHHMS HAWIy4dllero pelieHus B
NPUKIAJHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKHUX, 3aJadax, JJs OIpeaeseHUs
CKOPOCTH M YCKOPEHHs Ipolecca, 3a1aHHOTr0 (opMyIoi uiu rpadukoM;

CBOOOJHO ONEpUPOBATH MOHATUSMU: MEpBOOOpa3Has, ONpeneiaEHHbIM HHTErpal,
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HaXOJUTh NEPBOOOPA3HbIE AEMEHTAPHBIX (QYHKIUHI U BBIYUCIATH UHTErpal 0 (hopMyJie
Hrrorona-JleiiOnumna;

HaXOJUTh IJIOIAAM IUIOCKUX QUTyp U 0OBEMBI TN ¢ IOMOILBIO HHTETpaa;

UMETh NPEJCTABIEHUE O MaTeMaTHYeCKOM MOJEIMPOBAHUM Ha IpHUMEpe
cocTaBieHUs AU PepeHIHaIbHBIX YPaBHEHNH;

pelmarh NPUKIAIHBIE 3aJaud, B TOM YHCIE COLHAJIbHO-3KOHOMUYECKOTO U
(u3NYECKOro xapakrepa, CpeICTBAMU MaTEMAaTUUYECKOTO aHAIU3A.

112.8. denepanphas paboyas mporpamMmma yueOHoro kypca «l eomerpus».

112.8.1. TlosicHuTeNbHAS 3aMUCKA.

112.8.1.1. T'eomeTpust SIBISICTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIIHETO
oOmiero oOpa3oBaHMs, Tak Kak 00OeCleYyMBaeT BO3MOYKHOCTh H3y4Y€HUS UCLHUILINH
€CTECTBEHHO-HAYYHOM  HANpaBICHHOCTH M  NPEAMETOB T'YMaHUTApHOIO  ILIMKJIA.
Jlornueckoe MbIIUIEHHE, (OopMHUpyeMOe MpPH U3YYEHUU OOYYarOIIMMUCS MOHATHHHBIX
OCHOB T€OMETPHHU, NpPHU JI0KA3aTEIbCTBE TEOPEM M MOCTPOEHUM LEMOYKU JIOTHYECKUX
YTBEpPKJIEHUH NIPU pEeLIeHUH T'eOMETPHUUECKUX 3a]a4, YMEHHE BBIJIBUraTh U ONPOBEPraTh
TUIIOTE3bl HEMTOCPEACTBEHHO UCIONb3YIOTCS IPU PEIIEHUH 33]a4 €CTeCTBEHHO-HAyYHOIO
IIUKJIa, B YaCTHOCTU (PU3NYECKUX 3aJ1au.

112.8.1.2. llenp ocBoeHusi mnporpaMMmbl ydeOHOro kypca «l'eomeTrpus» Ha
yrayOJaEHHOM ypOBHE - Pa3BUTHE MHJMBHUYAIbHBIX CIOCOOHOCTEW O0ydYaromUXCs Mpu
U3YYEHUM TEeOMETpUU, KaK COCTaBISIONIeH mnpeamMeTHOW obmactu «MartemaTtnka u
uH(popMaTHKa» yepe3 obecrneueHrne BO3MOXHOCTH MPUOOPETEHUS U UCTIONIb30BaHUs OoJiee
NIyOOKMX TEeOMETPUYECKUX 3HaHUM W JeHCTBUM, cHeuu(UYHBIX TEeOMETpUHU, U
HEO0OXOAUMBIX JIJISl YCTIEITHOTO MPOo(ecCHOHAIBHOTO 00pa30BaHMs, CBA3aHHOTO
C MCII0JIb30BAaHUEM MATEMaTHKH.

112.8.1.3. [IpuopureTHBIMH 3a/1a4aMH Kypca T€OMETPHH Ha yriIyOJIEHHOM YPOBHE,
PACIIUPSAIONIUMHI U yCUIUBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paciIupeHue MPeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOW KyJIbTYpHl U
¢dopmMHUpoBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopmupoBaHHe MPEACTABICHHUS O IPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIINX
MaTEeMaTHYECKIX MOJEISAX, TO3BOJISIOIINX OINKCHIBATh M W3ydaTh pa3HbIC SIBICHUS

OKpY’KaIOLLIEro MHpa, 3HAHUE MOHITUHHOrO ammapara no pasaeny «CrepeoMerpusd»
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y4eOHOro Kypca reoMeTpuy;

(dopMHUpOBaHHE YMEHHS BJIaJ€Th OCHOBHBIMHU MOHSATHSMH O IMPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMHM CBOICTBaMH, 3HaHHE TeopeM, (GOpMYyJI U YMEHHUE HX
HIPUMEHSTh, YMEHUS JOKa3bIBATh TEOPEMBI U HAXOAUTh HECTaHAaPTHBIE CLIOCOOBI pEIIeHUs
3ajay;

(dopMHpOBaHHE YMEHHUS pacliO3HABATh HA YepTexkaxX, MOAEIAX U B PEAIbBHOM MHUPE
MHOTOTPAaHHUKH U TEJIa BpaleHUs, KOHCTPYHUPOBAaTh T€OMETPUUECKHE MOJEIIH;

dopMUpOBaHHE TIOHHMMAHHUS BO3MOKHOCTHM aKCHOMAaTHYECKOTrO IOCTPOCHHS
MaTeMaTH4YEeCKUX TeOopuid, (OpMHpPOBAHUE TIOHMMAHUS pOJIM AKCHOMAaTUKU IPHU
MIPOBEJICHUU PACCYXKICHHUI;

dbopMupoBaHHEe YyMEHHUS BIAJETh METOJAMH J0KAa3aTeIbCTB U  aJITOPUTMOB
peleHusi, YMEHUsI UX NPUMEHSTh, NMPOBOAMUTH JIOKA3aTEJIbHBIE PACCYXACHUS B XOJ€
peleHusl CTepeOMETPUYECKUX 3aJad M 3aJad C MPaKTUYECKUM COJEp:KaHUEM,
(dopMHUpoBaHHE MNPEACTABICHUS O HEOOXOIUMOCTH JOKa3aTeIbCTB HMpPH OOOCHOBAHHUU
MaTeMaTUYEeCKUX YTBEP)KJIEHUH M POJIM aKCUOMAaTUKH B IPOBEIEHUM JI€AYKTHBHBIX
paccyXIEHHM;

pa3BUTHE U COBEPILIEHCTBOBAHNE MHTEIUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
0o0y4aromuxcs, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUHN, KpUTUUHOCTH
MBIIIJICHUS, HHTEpEca K U3YUEHHIO T€OMETPUH;

dopmupoBanue (YHKIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHON T'€OMETpPHH:
YMEHHUSl  paclo3HaBaTh MPOSBIECHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PeasIbHbIX KU3HEHHBIX CUTYALMSIX U MPU U3YYEHHUH JPYTUX y4eOHBIX
IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJIEIUPOBAHUS pealbHBIX
CUTYyallul, HCCIEIOBAaHUSA IIOCTPOEHHBIX MOJENEH, HHTEPIPETALUHN IOJTYyYEHHBIX
pE3yJIbTaTOB.

112.8.1.4. OCHOBHBIMH  COJEpKAaTEIbHBIMU  JIMHUSAMH  y4eOHOTO  Kypca
«I'eometpusi» B 10-11 xnaccax sisttorcs: «IIpsiMble M IUIOCKOCTHM B IPOCTPAHCTBE,
«MHororpanaukmn», «Tena BpamieHus», «BeKTOpsl U KOOPAMHATHI B IPOCTPAHCTBEY,
«/IBMKEHUs B TPOCTPAHCTBEM.

112.8.1.5. CdopmymnupoBanHoe B PI'OC COO tpeboBaHMNE «KyMETh ONEPUPOBATH

MNOHATHSMU»,  PEJIEBAaHTHBIX TI'EOMETPUU  HA YriyOJIEHHOM ypOBHE 00yUYeHHs
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B 10-11 kmaccax, OTHOCHTCSI KO BCEM COJIEp)KAaTeIbHBIM JMHHUSAM Y4eOHOro Kypca, a
dbopMupoBaHHe JIOTUYECKUX YMEHHMM pacmpelessieTcsi He TOJBKO MO COAepKaTelbHBIM
JUHUSAM, HO U o roxaM oOyuenus. CojnepikaHue 00pa3oBaHHs, COOTBETCTBYIOIIEE
OpEeIMETHBIM  pe3yJibTaTaM  OCBOCHHS ®denepanbHON paboyeil MporpamMmbl,
pacnpee’EHHBIM 10 roaM 00y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, TPUHITUTHAIBHBIM BOTIPOCAM 00YUaIONTUECS 00paIaIich HEOJHOKPATHO, YTO
MO3BOJISICT OPTaHW30BAaTh OBJAJCHHEC TEOMETPHUECKUMH TIOHATUSIMH W HaBBIKAMHU
MOCJIeIOBATENbHO M TOCTYIATENbHO, C COOJIOJCHHEM MPUHIINIIA TPEEeMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYATh B OOMNIYI0 CHUCTEMY TE€OMETPUYECKHUX IMPEICTABICHUN
00YYarOIIHUXCs, pacIupsis ¥ yriryossis e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIC CBSI3H.

112.8.1.6. Ilepexon Kk M3YYCHHUIO TEOMETPHUH HA YTIyOIEHHOM yPOBHE MTO3BOJISIET:

co31aTh ycIoBuUs Aist AuddepeHnnanuu o0y4eHust, TIOCTPOCHUS WHINBUIYaTbHBIX
o0pa3oBaTeNbHBIX NPOrpaMM, OOECTeunuTh YIriayONE€HHOE H3yUYeHHEe TEOMETPUU Kak
COCTaBIIAOIIEH yueOHOTO mpeameTa « MaTeMaTHKay;

MOJIFOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YyUeHUsT MAaTeMaTUKHU C Y4ETOM
BBIOOpa Oyaymielt mpodeccuu, obecrneumBas MPEEMCTBEHHOCTh MEXAY OOIMM U
npodecCHOHANTBHBIM 00pa30BaHHUEM.

112.8.1.7. OO1iee yncao 4acoB, PEKOMEHIOBAHHBIX JJII U3YUYEHHUs yUeOHOTO Kypca
«I'eomerpusi» Ha yriyoieHHoM ypoBHe - 204 yaca: B 10 kmacce - 102 yvaca (3 yaca B
Heneno), B 11 kimacce - 102 gaca (3 yaca B Henenio).

112.8.2. Coneprxanue oOyuenus B 10 kmnacce.

112.8.2.1. TIpsimMble U MIIOCKOCTU B MPOCTPAHCTBE.

OCHOBHBIC TOHATHS CTepeoMeTpur. Touka, mpsmasi, TNIOCKOCTh, IPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATHYECKOM MOCTPOSHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJICJICTBUS U3 HUX.

B3aumHOe pacrmoniokeHwe TPSAMBIX B MPOCTPAHCTBE: IMEpeCcEeKaroIuecs,
napajuielibHbIe M CKpEIIMBArouecs: npsmbie. [Ipu3HaKM CKPEIMBAIOIMIUXCS TPSIMBIX.
[TapannenbHOCTh TPSIMBIX W TUIOCKOCTEH B MPOCTPAHCTBE: IMapajlieibHbIC MPSMbIC B
MPOCTPAHCTBE, MAPAICIBHOCTh TPEX MPSMBIX, MApaUIeTbHOCTh MPSMON U TUIOCKOCTH.
[MapannmenpHOE W IHEHTpaTbHOE MPOEKTUpOBaHUE, u300paxeHue ¢uryp. OCHOBHBIC

CBOMCTBa MapajlIeIbHOTO TpoeKTupoBaHUsA. M3o0paxenue ¢uryp B mapaiedbHON
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MPOCKUMU. YTIbl C COHANPABICHHBIMH CTOPOHAMM, YTOJI MEXKIy MpsSMBIMU B
npoctpaHcTBe. IlapamienbHOCTh TJIOCKOCTEH: MapajijiebHbIE IIJIOCKOCTH, CBOWMCTBA
napajuieNibHbIX MIockocTei. [IpocTeiiue nmpoctpaHcTBeHHbIE (UTYPHI HAa TIOCKOCTH:
TeTpa’Ap, NapajuieNenuIie]l, TOCTPOCHUE CEUCHU.

[lepneHAUKYISAPHOCT MOPSIMOM W IUIOCKOCTH: MEPIEHAMUKYIJSIPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIBbHBIE W IEPIECHANUKYJAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHIUKYIIPHOCTH TIPSIMOM M IUIOCKOCTH, T€OpPEMa O IPSMOU IEPIECHIUKYJISPHON
wiockoctd. OpToroHanbHOE MNpoeKTUpoBaHHe. IlepneHAuMKYyIsip U  HaKJIOHHBIE!
paccTosiHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE OT MPSMOU A0 IUIOCKOCTH, MPOEKIUS
burypsl Ha IIJIOCKOCTb. [IeprieHIUKYIAPHOCTH IIJIOCKOCTEN MIPU3HAK
MEPIECHANKYISIPHOCTH IBYX IUIOCKOCTEN. TeopeMa 0 TpEX MepreHaANKYIsApax.

VYribl B IPOCTPAHCTBE: YTOJd MEXY MPSMOW U IUIOCKOCTBIO, IBYI'PaHHBIN yrod,
JUHEWHBIA yrojl IByrpaHHOro yria. Tpé€xrpaHHblii 1 MHOrorpaHHble yribl. CBoOiCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yria. CBoilcTBa IUIOCKMX M JBYIPAHHBIX YIJIOB
TpEXTpaHHOTrOo yria. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIJia.

112.8.2.2. MHOTOTpaHHUKH.

Buabel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOTOrpaHHMKA. [Ipru3ma: N-yrospHas npusma,
npsiMasi W HaKJIOHHAs MpU3Mbl, OOKOBasi M TOJIHAS TIOBEPXHOCTh IPU3MBI.
[Tapannenenunen, TpsSAMOYTOJIbHBIN MapaJIETICUNE] U €ro cBoiicTBa. Kparyaitimme mytu
Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass TeopeMa
[Mugaropa. Ilupamuga: N-yronbpHas nmupaMuja, NMpaBujibHAs M yCE€UEHHAs] MHUPAMUJBL.
CaoiicTBa p€dep 1 OOKOBBIX I'paHel MPABUIBHON MUPAMUIBI.

[IpaBunbHBIE MHOTOTPAaHHMKHW: IpaBUJIbHAs NpPU3Ma U IPAaBWIbHAS NHPAMHJA,
NpaBWIbHAS TPEYTOJIbHAS MUpaMUAa U MPaBUIIbHBIA TeTpadap, KyO. IIpencrasienne o
IIPaBUJIbHBIX MHOTOTPAHHMKAX: OKTa3p, JOACKAdIP U UKOCAIP.

Bbruncnenne »neMeHTOB MHOTOTPaHHHMKOB: péOpa, nuaroHand, yrisl. llmomansb
OOKOBOI NMOBEPXHOCTH M MOJIHOW NMOBEPXHOCTH IPSIMOW MPHU3MBI, IUIONIA/lb OCHOBAHUM,
TeopeMa 0 OOKOBOU MOBEPXHOCTH MPsiMOM mpu3Mbl. [lnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NMUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEYEHHON MTUPAMUIBI.

CummeTpuss B OPOCTPAHCTBE.  DJIEMEHThl ~ CUMMETPUM  IPAaBUIIbHBIX

MHOT'OTPpaHHHUKOB. CI/IMMCTPI/ISI B IMpaBUJIBHOM MHOT'OTpaHHHUKE: CUMMCTpUA
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napajuieNenumnea, CAMMETPHUs IPABMIIbHBIX MPU3M, CHMMETPHS MPAaBUIILHON MUPAMU/IBI.
112.8.2.3. BeKTOpsl 1 KOOPAUHATHI B IPOCTPAHCTBE.

[ToHsITHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOpA,
BEKTOPHI KOJUIMHEAPHBIE, COHAMPABIEHHBIE U MPOTUBOIIOJIOKHO HAMIPaBICHHBIE BEKTOPHI.
PaBeHncTBO BekTOpOB. JIeMCTBHS C BEKTOpaMU: CIOXKEHUE U BHIYMTAHKHE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. CBOMCTBa CIOKEHUS BEKTOPOB.
CBoiicTBa YMHOKEHHUS BeKTOpa Ha uyucio. [lonsaTue koMmiuianapHeie BeKTOpbl. [Ipu3Hak
KOMIUIAaHAPHOCTH TPEX BekTopoB. IIpaBmiio mapamnenenunena. Teopema o pa3ioKeHUU
BEKTOpa Mo TpEM HEKOMILJIaHApHBIM BeKTOpaM. lIpsMoyronbHas cucreMa KOOpPAMHAT B
npoctpanctBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATAMHM BEKTOpa U
KOOPJAMHATAMH TOYEK. YTOJI MEXy BeKTopaMu. CKaIIpHOE TPOU3BEICHUE BEKTOPOB.

112.8.3. Copnepxanue o0yuenus B 11 kiacce.

112.8.3.1. Tena BpatieHus.

[ToHsITHS: TUAMHAPUYECKAs TOBEPXHOCTh, KOHUYECKasi IOBEPXHOCTh, chepruueckas
MOBEPXHOCTh, OOpasywInue TMoBepxHocTed. Tema BpamieHus:: UWIMHAP, KOHYC,
yCeu€HHBbIN KOHycC, cdepa, map. BzaummHOoe pacnonokeHue cdepbl U IIIOCKOCTH,
KacaTellbHas INIOCKOCTh K cepe. M300pakeHne Ten BpaleHus Ha MI0CKOCTH. Pa3BépTka
HWIMHIpa U KoHyca. CuMMeTpHs cdepsl U 1apa.

O6béM. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. TeopeMa 06 00bEME MPAMOYTOJIBHOTO
napajuieNienuieia u cieacTsus u3 He€é. O0bEM IpsIMOil U HAKIIOHHOW TTPU3MBI, ITWIHHAPA,
nupamMuibl 1 Konyca. OObEM 11apa u 11apoBOro CETMEHTA.

KomOuHamuu ten BpamieHuss 1 MHOTorpaHHukoB. [Ipu3ma, BnrcanHasi B UMIMH/D,
onucaHHas okouo uuHapa. [lepeceuenne cdepsl u mapa ¢ miockocthro. Kacanue mapa
u chepsr iockocTeio. [loHsATHE MHOTOrpaHHHMKA, OMMMCAHHOTO OKOJIO cdephl, cdepsl,
BITMCAaHHON B MHOTOTPAaHHUK HJIU TEJIO BPAILCHUSI.

[Tnomans moBepXHOCTH UJIMHAPA, KOHYyCa, TUIOmaab cepsl U e€ yacteit. [lomodue
B mpoctpaHcTBe. OTHOIIEHHE O0BEMOB, TUIOIIAACH MOBEPXHOCTEH MOMOOHBIX (GUTYD.
[TpeobpazoBanue noao0usi, romoTeTHs. Pemenue 3a1a4 Ha MIIOCKOCTHU C UCTIOIB30BAHUEM
CTEPEOMETPUUECKHX METOJIOB.

[TocTpoeHne cedyeHH MHOTOTPAHHUKOB W TeN BpalleHHs: CEYeHHUS UWIMHApA

(mapanienabHO U MEepHeHIUKYISIPHO OCH), CEYeHHsI KOHyca (MapaijieIbHOe OCHOBAHUIO U
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NpOXOJsllee yepe3 BEepIHHY), CEYSHHs IIapa, METOAbl MOCTPOCHUS CEUEHHI: MeTO[
CJIeJIOB, METOJ] BHYTPEHHET 0 MIPOSKTUPOBAHUS, METO/] IIEPEHOCA CEKYIel MIOCKOCTH.
112.8.3.2. BekTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE.

BekTopsl B mpoctpancTBe. Onepanuu Hajl BeKkTopamMu. BekTopHOoe yMHOXKEHUHE
BeKkTOpoB. CBOMCTBa BEKTOPHOrO YMHOXeHHs. [IpsiMoyronbpHas cuctemMa KOOpAMHAT B
npoctpanctBe. Koopaunatel BekTopa. Pasznoxenue BekTopa mo 6asucy. KoopnunatHo-
BEKTOPHBIA METO/] IPU PELICHUN T€OMETPUIECKHX 3aad.

112.8.3.3. JIBmwKeHuUs B TPOCTPAHCTRBE.

JBwxenus mpoctpanctBa. OTobpaxkenus. JBrmxeHus u paBeHCTBO puryp. Obmme
CBOWCTBAa JBWKCHWH. Buapl JOBMKEHUWI: TapaiedbHbIA MEPEHOC, LEHTpaJIbHas
CUMMETpHS, 3epKajlbHas CHMMETPHs, IOBOPOT BOKpYr mnpsmoil. I[IpeoOpasoBanus
nonobus. [Ipsimas u cdhepa Ditnepa.

112.8.4. IlpenmeTHBIC pE3yJNbTaThl MO OTACABHBIM TeMaM Y4eOHOro Kypca
«I"'eometpusi». K xoniy 10 kiacca oOyJaromuiicss HAyIUTCS:

CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSATHUSMU CTEPEOMETPUU TPH PEUICHUU
3aJ1a4 U MPOBEICHUHU MaTEMaTUYECKUX PACCYKIICHUH;

NPUMEHITh aKCUOMBI CTEPEOMETPUU W CIEACTBHS W3 HHUX TMPU PEIICHUU
TEOMETPUIECKHUX 3a]1a4;

KJaccu(pUIIMPOBAaTh B3aMMHOE  PACIIONIOKEHHWE TMPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B POCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJIHO OTEPHPOBATh TOHATUSIMH, CBSI3aHHBIMHA C YTJIAMH B TIPOCTPAHCTBE:
MEXTy TIPSIMBIMU B TIPOCTPAHCTBE, MKy MPSMOH M ITIOCKOCTBIO;

cBOOOTHO OTIEpPUPOBATH MOHSATHSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAaMH; CBOOOTHO
pacrno3HaBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (TIpU3Ma, MUpaMuaa, MPsSMOYTOIbHBIHI
napaieNnenumnen, Kyo);

KJIaccu(pUIMPOBAaTh MHOTOTPAaHHUKH, BBIOMPAasi OCHOBAHUS JUIsl KJIacCU(UKALIUY;
CBOOOTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
IUIOCKOCTHIO;

BBITIONHATh TApaJlJIeNIbHOE, IIEHTPAJbHOE ¥ OPTOTOHAIBLHOE MPOSKTUPOBAHHE
¢buryp Ha MI0CKOCTb, BBINIOJIHATH U300paXkeHus: (GUTyp Ha IMIIOCKOCTH;

CTPOUTL CCUYCHHUA MHOI'OTPpAHHHUKOB  pPas3sIMdHbIMU  METOAaMH, BBINNOJHATH
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(BBIHOCHBIE) INIOCKHE YEpPTEKU M3 PUCYHKOB HPOCTBIX OOBEMHBIX (DUTYp: BHUJI CBEPXY,
cOOKy, CHU3Y;

BBIUMCIIATh IUJIOLIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma, NHpamuiaa),
reOMETPUYECKHX TeJl C IPUMEHEHUEM (Gopmy;

CBOOOJIHO ONEpPUPOBATH MOHATHSIMH: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U TIOCKOCTh CHMMETPHH (DUTYPHI;

cBOOOTHO OIIepHUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM
¥ KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JICUCTBUS HAJl BEKTOPAMU;

pemaTh 3aJa4d Ha JTOKa3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOIICHUH M HAaXOXICHUE
TeOMETPUIECKUX BETMIHH, IPUMEHSSI N3BECTHBIC METO b TIPY PEIICHUN MaTEMaTHYECKUX
3aJ1a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CJIOXKHOCTH;

OPUMEHSATh  IpOCTeHIIne OporpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIMOHHbIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHX 3a1ay;

U3BJIEKaTh, IPeoOpa3oBbIBaTh W  MHTEPOPETUPOBATH  HMH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UrypaxX, IMpPeICTaBICHHYI0 Ha YepTexax Hu
pHCYHKaX;

NPUMEHSTh TOJNyYeHHBbIC 3HAaHWA Ha TPAKTUKE: CPAaBHUBATh W aHAJIM3UPOBATH
peasbHbIe CUTYAINH, TPUMEHATh U3yYEeHHBIC TTOHATHUS B TIPOIIECCE TIOUCKA PEIICHHS
MaTeMaTH4eCcKu CHOPMYyITUPOBAHHON MPOOIEMBbI, MOJICTUPOBATH pPeabHBIC CUTYallnu Ha
S3bIKE  TEOMETPUH, HCCIEAOBAaTh TOCTPOSHHBIE MOJENIA C  HWCIOJIb30BaHHEM
TEOMETPUYECKUX TMOHSATHI M TEOpEM, ammapaTa anreOpsl, pemaTh MPaKTHYeCKrue 3a1a4H,
CBSI3aHHBIC C HAXOXKJCHHEM T'€OMETPUICCKIX BEITHUYHH;

UMETh IPEJCTABICHUSI 00 OCHOBHBIX dTalax pa3BUTHS I'€OMETPUH KaK COCTABHOM
qacTu (PyHIAMEHTa Pa3BUTHS TEXHOJIOTHA.

112.8.5. IlpeameTHble pe3ynbTaThl MO OTAEIBHBIM TeMaM y4eOHOro Kypca
«I"eometpus». K koniy 11 knacca oOy4aronuiicst Hay4nuTCs:

cBOOOIHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C IIMIIMHAPUIECKON, KOHMUECKOM
U chepruecKoi TOBEPXHOCTSIMH, OOBSICHSITH CIIOCOOBI MTOTYUYCHUS;

OTEepPHPOBATh TOHATHUSIMH, CBS3aHHBIMH C TEJIaMU BpAIICHUS: I[HIMHIPOM,

KOHYCOM, cepoii 1 1mapom;
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pacno3HaBaTh Tejla BpalleHus (LMHJIMHAP, KOHYC, cdepa U map) U OOBICHATH
CIOCOOBI TIOJTYYEeHUS TEJ BPAILLICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHE c(Pephl U MIOCKOCTH; BHIYUCIIATD
BEJIMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB U TeJl BpalleHUsI, 00bEMBI U TIOIIA TN
MOBEPXHOCTEW MHOTOI'PAHHUKOB U TEJI BPAILIEHUs, TEOMETPUUECKHUX TEJ C TPUMEHEHHEM
hopmyu;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMH ¢ KOMOWHAIMSIMH TEJT BpAIICHUS
U MHOTOTPaHHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B cpepy W OMUCAHHBIA OKOJIO C(hepsl,
cdepa, BIECaHHAS] B MHOTOTPAHHHK WJIA TEJIO BPAICHUS;

BBIYHCIISATE COOTHOIICHHUS MEXIy TIUIOIMIAIIMUA ITOBEPXHOCTEH U 0oO0BEMamMu
ITOJIOOHBIX TEI;

nU300pakaTh U3ydyaeMble (DUTYPHI, BBIMOIHATH (BHIHOCHBIE) TJIOCKHE YEPTEKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell
BpalllCHHUS,

U3BJIEKaTh, MHTEPIPETUPOBATH W  NPeoOpa3oBBIBATH  MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha uYepTekax u
PUCYHKaX;

CBOOOTHO OTICPUPOBATH MIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSATE OTIEpAIlu HaJl BEKTOPaMHU;

3a/1aBaTh IJIOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT;

pemiath TeOMETPUYCCKUE 3aJa4d Ha BBIYHCICHUE YIJIOB MEXAY NPSIMBIMH U
IUIOCKOCTSIMU, BBIYMCICHUE PACCTOSHHA OT TOYKH JIO IUIOCKOCTH, B IIEJIOM, Ha
NPUMECHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPH PEIICHHH,

CBOOOTHO OTEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C JIBUKCHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBU)KCHUM;

BBITIONHSATh M300paKeHUs MHOTOTPAHHUKOM M TE€J BPAIeHUS MPU MapajuieIbHOM
MEPEHOCe, MEHTPAITBHOW CHUMMETPUU, 3€PKATbHOW CHUMMETPHUH, TPU TOBOPOTE BOKPYT
IPsIMOiA, TpeoOpa3oBaHus O100US;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB M TEJI BpAIIEHUS: CEUCHUS UWIUHApA
(mapanienbHO W MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (TapayieTbHOE OCHOBAHHIO U

NpoXoJsliee uepe3 BEepIINHY), CEYeHUS 111apa;
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UCIIOJIb30BAaTh METO/IbI MOCTPOEHHUSI CEUEHMI: METO/I CJIeI0B, METOJ] BHYTPEHHETO
MPOEKTUPOBAHUS, METO/] TIEPEHOCA CEKYIIeN MI0CKOCTH;

JTIOKa3bIBAaTh T€OMETPUUECKHE YTBEPKICHUS;

OPUMEHSITh TeoMeTpuueckue (GakThl IS pelIeHUs CTEPEOMETPUUYECKHX 3ajad,
MPEIOJIaraloluX HECKOJIbKO IIaroB PEIICHUs, €ClId YCIOBHUS NMPUMEHEHHs 3aJlaHbl B
SBHOU 1 HESIBHOU (hopme;

pemaTh 3a/ladyd Ha J10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUN U HaXO0XKJICHHE
FEOMETPUUECKUX BEIUYMH;

MPUMEHATH MPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI

IPU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;
OPUMEHATh TOJY4YeHHbIE 3HAHMsS Ha IMPAKTHKE: CPAaBHUBATh, AHAJIU3UPOBATH U

OIICHUBATh peajbHbIC CUTYallUH, TPUMEHATHh U3yUCHHBIC TIOHSITHUS, TEOPEMBI, CBOMCTBA B
mpolecce  TMOWCKa  PeIIeHHs  MaTeMaTUYecKu  Cc(OpMyITUpPOBAaHHOW  MPOOJIEMBI,
MOJIETTUPOBATh peajbHbIE CUTYyallMd Ha SI3bIKE T€OMETPHH, HCCIE0BAaTh MOCTPOCHHBIE
MOJICJIU C HCIOJIb30BAHUEM T'€OMETPUUECKUX TMOHATUM W TEOopeM, ammapaTra ajireopsl,
peliaTh MpaKTUYECKUe 3aJ]a4M, CBI3aHHBIE C HAXO0XKJICHHUEM I€OMETPUUYECKUX BEIIMYUH;

UMETh MPEJICTABICHUS] 00 OCHOBHBIX ATalax pa3BUTHs T€OMETPUU KaK COCTAaBHOU
yacTu QyHIaMEHTa Pa3BUTHSI TEXHOJIOTUH.

112.9. ®denepanpHas pabodas mporpamMma ydeOHOro Kypca «BeposTHOCTH U

CTaTUCTHUKA».

112.9.1. [losicHuTenbHAs 3aITUCKA.

112.9.1.1. Yyebublii kypc «BeposSITHOCTh UM CTaTUCTUKA» YriayOJIEHHOIO YpOBHS
SBIISICTCSI TIPOIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTOo Kypca yriryOJIE€HHOTO
YPOBHSI Ha ypOBHE CpeAHero olmiero oOpazoBaHus. YUeOHBIH Kypc MpeaHa3HAYCH IS
dopmupoBaHus y 00yUaIOMIMXCSl CTATUCTUYECKON KYJIBTYPBI U IOHUMAHUS POJIM TEOPUHU
BEPOSATHOCTEH KaK MaTeMaTHYECKOTO WHCTPYMEHTA JUIsl U3YUYEHUs CIIydyallHbIX COOBITHH,
BeIMYMH W TmpoueccoB. llpm wm3ydeHmm Kypca 00Oram@aroTcs MpeacTaBICHUS
00yJaronmxcsi 0 METoJax HMCCIeI0BaHUs W3MEHYMBOIO MHpPA, Pa3BUBAECTCA MOHUMAaHHE
3HAYMMOCTH U OOIIHOCTH MaTeMaTHYECKUX METOJIOB MIO3HAHUS KaK HEOTHEMIIEMOM YacTh
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

112.9.1.2. Conepxanue y4eOHOro Kypca HampaBlI€HO Ha 3aKperuieHWe 3HaHUM,
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HOJYYEHHBIX MPU HM3Y4YEHUU Kypca Ha ypOBHE OCHOBHOIO 00Iiero oOpa3oBaHHs, U Ha
pa3BUTHE MPEACTABICHUM O CllydallHBIX BEJIMYMHAX U B3aUMOCBS3AX MEXIY HUMH Ha
BOXHBIX IPUMEPAX, CIOKETbl KOTOPBIX IMOYEPHHYTHl U3 OKpy’Karouero mupa. B
pe3yiapTate y OOydaroluxcs IOJDKHO C(OPMHPOBATHbCS HPECTaBIEHUE O Haumbosee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJEISAX, UCHOIb3yEMbIX JJIS OIMHCAHUS
aHTPOIIOMETPUYECKUX U JIEMOTrpa)UuecKUX BEJIMYMH, IOTPEUIHOCTEN B pa3IMYHbIE poAa
U3MEpPEHUsX, JUIUTENbHOCTH  O€30TKa3HOM  paboThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUM M MPOLECCOB B 00IIECTBE. YUEOHBIN KypC SBIsSETCS
0a30if 7T OCBOCHHSI  BEPOSTHOCTHO-CTATUCTUYECKHMX  METOJOB, HEOOXOIUMBIX
CHEUAINCTaM HE TOJIbKO MH)KEHEPHBIX CIIELMAIBHOCTEH, HO TaKXe COIHAJIbHBIX U
NICUXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH B 3HAUUTEIHHON Mepe
UCTOJB3YIOT anmnapaTr aHajgu3a OoNbIINX AaHHBIX. LleHTpanbHy0 YacTh y4eOHOro Kypca
3aHUMAaeT 00CYyXJIeHHE 3aKOHA OOJBIINX Yucel - (yHIaMEHTAIbHOTO 3aKOHA MPUPOJIBL,
UMEIOIIEro MaTeMaTUYEeCKyI0 (popMaIn3aIuio.

112.9.1.3. B cOOTBETCTBUH C YKa3aHHBIMH IEISIMH B CTPYKTYpe y4eOHOTO Kypca
«BeposITHOCTb U CTAaTUCTUKA» HA YIIIyOJIEHHOM YPOBHE BbII€JICHBI OCHOBHbBIE
conepxkatenbHble JUHMU: «CiaydaiiHble COOBITHS M BeposTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHUCEI.

112.9.1.4. [loMuMO OCHOBHBIX JIMHUA B Y4€OHBIM KypC BKJIIOUEHBI 3JIEMEHTHI
Teopun rpadoB M TEOPHUM MHOXKECTB, HEOOXOJIMMBbIE AJisi IMOJHOLUEHHOTO OCBOEHUS
MaTepuaia JaHHOTO y4eOHOro Kypca U CMEKHbBIX MATEMAaTUYECKUX YUEOHBIX KYpCOB.

112.9.1.5. Conepxxanue nuauKn «CiydaiiHble COOBITUSI U BEPOSITHOCTHY» CILYXKHUT
OCHOBOHM i1 (pOpMHUpPOBaHUS TNPEACTABICHUN O pacCIpeAesieHUH BEPOSITHOCTEN MEXIy
3HAYEHUSMU CIy4YalHbIX BEJIWYMH. BaXHyH0 4acTh B 3TOM COJEPKATEIBHOM JIMHUU
3aHUMAeT U3yYeHUE TeOMETPUIECKOr0 1 OMHOMHAILHOTO PACIPECICHUN U 3HAKOMCTBO
C MX HEIPEPHIBHBIMU aHAJIOTaMU - IOKA3aTEIbHBIM U HOPMAJIbHBIM PacpeIEICHUSIMHU.

112.9.1.6. Tembl, CBA3aHHbIE C HEMPEPHIBHBIMU CIy4YailHBIMU BEIMYUHAMH H
pacrpene’eHusAMY, aKIEHTHPYIOT BHUMaHUE OOYYaroIIMXCSl Ha OMHCAHWU M HM3YYCHHU
CIIy4allHBIX SIBICHHH C TIOMOIIBIO HENpephIBHBIX (QyHKIMHA. OCHOBHOE BHHMAaHHE
yAeNseTcsl MoKa3aTeJIbHOMY U HOPMAJIbHOMY PaclpeaesICHUsIM.

112.9.1.7. B yuebHOM Kypce mnpeaycMaTpHUBAaeTCsl O3HAKOMUTEIbHOE H3y4YeHUE
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CBSI3U MEXKJy CIy4YallHbIMH BEJIMYMHAMU U OIMCAHUE DTOW CBSI3M C IIOMOILBIO
Kod(h(dULIEeHTa KOPPENSAIUA U €r0 BHIOOPOYHOTO aHaiora. JTH 3JEMEHTBl COACpHKaHUS
pa3BHUBAIOT TeMy «JluarpamMmbl paccerBaHUs), U3YYEHHYIO HA YPOBHE OCHOBHOTO OOIIIErO
o0pa3oBaHusi, 1 BO MHOT'OM OIIMPAIOTCS HA CBEJICHUS U3 KYPCOB allreOpbl U TEOMETPHUH.

112.9.1.8. Em€ oamH »SJeMEHT coJepkaHWs, KOTOpPBIM TMpejaraercs Ha
03HAKOMUTEJIBHOM YpPOBHE - IOCJIEOBATEIILHOCTh CIy4YalHBIX HE3aBUCUMBIX COOBITHM,
HACTYMAMOIIKUX B €IUHMIY BpeMeHH. O3HaAKOMIIEHHE C PACIpeAesIEeHUEM BEPOSTHOCTEN
KOJIMYECTBA TAKUX COOBITUI HOCUT Pa3BUBAIOIINN XapaKTep U ABJISICTCS aKTYalbHBIM JIJIs
Oyaylmux aOUTYpHUEHTOB, MOCTYHAIOIIUMX Ha Y4YEOHbIE CIEHHUAIBHOCTH, CBSA3aHHBIE C
0OLIECTBEHHBIMH HayKaMHU, TICUXOJIOTHUEN U YIIPaBICHHUEM.

112.9.1.9. OGmiee uncio 4acoB, peKOMEHIOBAaHHBIX JUISI U3YUYCHHS y9eOHOTO Kypca
«BeposSTHOCTh M CTaTUCTHKA» Ha YIIIyOJICHHOM YpoBHE - 68 yacoB: B 10 kiacce - 34 yaca
(1 gac B HEenemo0), B 11 knacce - 34 gaca (1 yac B Hezem0)

112.9.2. Conepxanue o0yuenus B 10 kiacce.

['pad, cBs3HbI rpad, myTH B rpade: HUKIb U 1end. CTeneHb (BaJIeHTHOCTD)
BepIIUHEL. ['padpl Ha TIOCKOCTH. JlepeBbs.

CrnyualiHple SKCIEpPUMEHTHI (OTBITHI) W CiIy4yailHble COOBITHS. DJIeMEHTapHBIC
cobObiTus  (Ucxofbl). BeposTHOCTH ciyyailHOro coObITHsA. bIu30cTh dYacToThl |
BEPOSITHOCTH COOBbITHI. CiyuyallHbIE OMNBITHI C PaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMHU
COOBITHUSMH.

Onepanuu HajJ COOBITHUSIMU: TIepeceyeHre, OOBETUHEHUE, MPOTHBOMOI0KHBIC
cobbITus. {uarpammer Ditnepa. opmyia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEpPOSATHOCTb. YMHOXEHHE BEPOATHOCTEW. [lepeBo ciyuyaliHOTO
skcnepuMenTa. Popmyna nosHoW BeposTHocTH. @Dopmyina balieca. He3aBucumbie
COOBITHS.

buHapHbIil ciayuyaiiHplii OonBIT (MCHBITaHUE), ycnex M Heynada. HesaBucumele
ucnbiTanusa. Cepusi HE3aBUCHUMBIX HUCIBITAHUN N0 mepBOro ycmexa. IlepectaHoBku u
dakxropuan. Yucno coueranuii. Tpeyronpuuk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBucuMbIX ucnbiTaHuil bepaymmm. CiydaifHelii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cny4aiiHas BEJIMYMHA. Pacnipenenenune BEPOSITHOCTEH. Jlnarpamma
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pactpenenenus. Onepauuy HajJ CiIy4yallHbIMUA BelWyuMHaMH. buHapHas ciyvaliHas
BenuunHa. [Ipumepsl pactipeeneHuil, B TOM 4HClie TEOMETPUUECKOe U OMHOMUATIBLHOE.

112.9.3. Conepxanue oOydenus B 11 kimacce.

CoBMecTHOE pacnpeiesIeHHE IBYX CIy4ailHbIX BeJIMUKH. He3aBucuMeble ciydaiiHbie
BEJINYMHBI.

MaremaTnueckoe OKuUJaHUE CiaydyalHOW BenuuuHbl (pacnpeneneHus). [Ipumepst
IPUMEHEHHMsS] MAaTeMaTHUYECKOIro OXKUAaHMWs (CTpaxoBaHue, JioTepes). Maremarnueckoe
OXHJaHue OWHApHOW CiIyyallHON BeIWYMHBI. MaTeMaTH4eCKOe OXKUJAHUE CYMMBI
CIIy4ailHBbIX BEJIMYMH. MaTeMaTuyeckoe OXUAAHNE FEOMETPUUYECKOr0 U OMHOMHAIIBHOTO
pacrnpeiesieHu .

Jucniepcusi U CTaHIAPTHOE OTKJIOHEHHE CIIy4alHON BETUYUHBI (paclpeesicHus).
Jucnepcus OMHApHOM CiTy4yaitHOW BeIMUMHBI. MaTeMaTnieckoe 0KuIaHue MPOU3BeICHUs
U JIACTIEpCUsS] CYMMBI HE3aBHCUMBIX CIIy4alHBbIX BelW4WH. [lucriepcus U CTaHIApTHOE
OTKJIOHEHHE OMHOMUATIBLHOTO pacupeneieHus. Jucnepcus u cranapTHOE OTKIIOHEHHE
r€OMETPUUYECKOT0 paCTIpeICICHUS.

HepaBenctBo YeOwimeBa. Teopema YeOwimeBa. Teopema bepnymnu. 3akon
Oonpiux yucen. BeiOopouHbIit MeTOa HcclieqoBaHuil. BrIOOpOUYHBIE XapaKTEPUCTHKHU.
OueHuBaHuEe BEPOSTHOCTU COOBITUS MO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C TOMOIIBIO U3YUYEHHBIX PaCIpEICICHUN.

HenpeppiBHble  ciywalinple BennuuHbl. [Ipumeppl. @DyHKIUS IIIOTHOCTH
BEPOATHOCTH pacnpejesieHus. PaBHOMepHOE pacnpeieseHue U ero CBOMCTBA. 3ajlayu,
MIPUBOASAIINE K TIOKA3aTEIBHOMY PaCHpeeIeHUI0. 3a1auu, TPUBOASIIINE K HOPMAIIBHOMY
pacrpeneneHuo. OyHKIMS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIBHOIO PACHPENEIICHMUS,
(YHKIMS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacnpeaenenus. OyHKIus mIOTHOCTH U
CBOMCTBAa HOPMAJILHOT'O PaCIIPEACIICHHUS.

[TocnenoBaTenbHOCTH OJMHOYHBIX HE3aBUCHMBIX COOBITHI. 3a71auu, MPUBOSIINE K
pacnpenenenuto [lyaccona.

KoBapuarus nByx ciydaitHpix BennuuH. KoadduiueHT nuHEeHHOW KOppensuuu.
CoBMmecTHBIE HAONIOJIEHUS JBYX BEIUYMH. BBIOOpOUHBIH KOAPPHUIMEHT KOPPENIALHUU.
Paznuuue Mexay JIMHEHHOW CBS3bI0 UM IIPUYMHHO-CIICICTBEHHOM CBA3BIO. JIMHENHas

perpeccusa, MCTOA HAMMCHBIINX KBAIPaTOB.
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112.9.4. TlpeameTHbie pe3ynbTaThl 1O OTAEIBHBIM TeMaM Y4eOHOro Kypca
«BepostHocTh 1 cTatuctuka». K xoniry 10 kiacca oOy4daromuiicss Hay4UTCS:

CBOOOIHO OTIEpUPOBATH MOHIATHIAMU: Tpad, MIOCKUI rpad, cBA3HBIN Tpad, MyTh B
rpade, 1ensb, [MUKI, JePEBO, CTENEHb BEPIIMHBI, IEPEBO CIYyUYaHHOTO SKCIIEPUMEHTA;

CBOOOIHO OTIEPUPOBATH MOHATUSMU: CTy4YalHbII SKCIIEPUMEHT (OIIBIT), CIIy4aitHoe
coObITHE, DTIEMEHTAPHOE CITy4yailHOe COOBITHE (3JIEMEHTAPHBIN UCXO/) CTy4YalHOTO OTIbITA,
HaXOJUTh BEPOATHOCTH COOBITHMM B OINbBITaX C PAaBHOBO3MOXHBIMHU 3JIEMEHTapPHBIMU
COOBITHSIMHY,

HaxoIuTh U (OPMyIHPOBATH COOBITHS: TIEpeceYeHHe, OOBEAMHEHHE aHHBIX
COOBITUI, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, HCIOJIB30BaTh JUarpaMMmbl Diliepa,
KOOPJMHATHYIO MpsMYIO JUIsl pEIIeHHs 3a]lad, IO0Jb30BaThCs (HOPMYJIONW CIIOKEHUS
BEPOSATHOCTEH IS BEPOSITHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHI;

ONEPHUPOBATH MOHATUSIMU: YCIOBHAsI BEPOATHOCTb, YMHOXXEHHE BEPOSITHOCTEM,
HE3aBHCHMBIE COOBITHS, JEPEBO CIYyYallHOTO SKCIIEPUMEHTAa, HAXOAUTh BEPOSITHOCTHU
COOBITHII C TTOMOIIBI0 TIPAaBHJIa YMHOXKEHHUSI, IepeBa CIy4alHOTO OMBITA, UCIOIH30BATh
dbopMyty TONIHON BepoATHOCTH, Gopmyny baiieca mpu pemieHUM 3aqad, ONpPENesiTh
HE3aBUCUMOCTB COOBITHI 110 (JOpMYJIe U IO OpraHU3AlUU CIIYy4aifHOTO SKCIIEPUMEHTA;

NPUMEHSTh U3yYeHHbIE KOMOMHATOPHBIE POPMYIIbI AJIs MEPEUUCIICHUS 3JIEMEHTOB
MHO’KECTB, 3JIEMEHTAPHBIX COOBITHI CIy4allHOrO OMbITa, PELIEHUs 3aJady M0 TEOpUU
BEPOSITHOCTEH;

CBOOOJHO ONEpUPOBATH MOHATUSAMU: OWHAPHBIM CIy4yailHBIA OMBIT (MCHBITAHUE),
ycrex U HeyjAauya, He3aBUCUMbIE UCIIBITAHUS, CEPUsI UCTIBITAHUM, HAXOJUTh BEPOSTHOCTU
cOOBITHII: B CEpUM MCMBITAHUHM /10 MEPBOI0O yclexa, B CepUU HMCNbITaHUuN bepHymiu, B
OTIBITE, CBSI3aHHOM CO CIIy4YailHbIM BBIOOPOM M3 KOHEUYHOM COBOKYITHOCTH;

CcBOOOJIHO OIEpPUpPOBATh MOHATHAMH: CllydaifHas BeJIMYMHA, pacHpesesieHue
BEPOATHOCTEH, JuarpaMma pacopeleieHusi, OuHapHas cllydaiiHas  BEJIMYMHA,
reoMeTpudeckoe, OMHOMHAIBLHOE PaCIpeIeIeHuE.

112.9.5. [IpenmeTHBIE pPE3yIbTATBl MO OTIACIBHBIM TEMaM Y4eOHOro Kypca
«BepostHOCTb M cTatucTuka». K xkoH1y 11 kitacca oOyvarommiicst HAy4uTcst:

ONEepUPOBATH MOHATUSIMU: COBMECTHOE paclpe/ielieHue ABYX CIy4YailHbIX BEJIUYUH,

UCIIOJIb30BaTh TA0JIMIy COBMECTHOI'O pacHpeleNeHHsl JIBYX CIyYalHbIX BEJTUUYMH IS
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BBIJICJICHUSL  PACIPENCIICHUs KaXKJOH BEIMYMHBI, OIPEIEICHUS HE3aBUCUMOCTHU
CIIy4ailHBIX BEJIMYNH;

CBOOOJIHO OINEpUPOBaTh MOHATHEM MAaTEMaTHYECKOIO OXHMJIAHHUS ClIydaiHOM
BEJIMYUHBI (pacmpesiesieHus1), MPUMEHATh CBOICTBA MaTeMaTHMYECKOro OXHJAHUS MpU
pelleHUuH  3aJay, BBIYMCIATH MaTeMaTH4YeCKOe OXKUJAaHue OMHOMHAIBHOTO U
TEOMETPUYECKOr0 pacIpeneIcHui;

CBOOOJHO OINEpPUPOBATH MOHATUSAMH: JTUCHEPCHS, CTaHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIWYMHBI, IPUMEHATH CBOWCTBA JHUCIEPCHM CIy4YalHOW BEJINYUHBI
(pactpeneneHusi) MNpU pPEIICHUM 3a/ay, BBIUMCIATH JHUCIEPCUI0O M CTaHJApTHOE
OTKJIOHEHHE T€OMETPUUECKOI0 U OMHOMUAJILHOTO paclpeesieHU;

BBIUUCIISATh BBIOOPOYHBIE XapPAaKTEPUCTHKU MO JaHHOW BBIOOpDKE M OIICHUBATh
XapaKTEepPUCTUKN  TeHEepalbHOM  COBOKYIHOCTM  JIAaHHBIX O  BBIOOPOYHBIM
xapaktepuctukaM. OIeHMBAaTh BEPOSITHOCTH COOBITHM M TPOBEPATH IpocTeiIne

CTaTUCTUYCCKUC IT'MIIOTC3EI, ITOJIb3YACh U3YUYCHHBIMU PACIIPCACIICHUAMU.
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