MYHHUIIUITAJIBHOE ABTOHOMHOE OBINEOBPA3OBATEJ/IBHOE YUYPEKIEHUE 'MMHA3US Ne 3
3Ne-a TUMHA3USI MYHULUITAJIBHOU ACILI6PJIYHA BEJI6JIAH YUYPEKIEHUE
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CpOK peaszaunn HpOFpaMMBI

CocraBneHa Ha ocHoBe [IpumepHOIl OCHOBHOMI 00pa3oBaTeIbHON
pOrpaMMBbI CpeJTHEero o0uiero oopasoBanus (B peaakuuu mpoTrokosa No
2/16-3 0128.06.2016)

Ilepcukosa O.B.

@®UO yunrens, cOCTaBUBIIETO PabOUyIO POrpaMMy




MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueb6HOoro mpeamera «MaremaTuka: anrebpa W Hayana
MaTeMaTHYEeCKOrO aHalin3a, TeoMeTpus» (Janee - mporpamma) s ydamuxcs 10-11 kmaccos
COCTaBJICHA Ha OCHOBE M C YYETOM CJIETYIOIIUX JOKYMEHTOB:

1. denepanpubiii 3akoH OT 29.12.2012 Ne 273-D3 «O6 o6pazoBanun Poccuiickoit degepamum.

2. Ilpukaz MwunoOpuayku Poccum ot 17.05.2012 Ne 413 «OO6 yTBepxkacHUU (eaepaibHOTO
roCcyAapCTBEHHOTO 00pa30BaTEILHOIO CTaHJapTa CPEeTHET0 00111Iero oOpa3oBaHus (3aperucTpupoBaH
B Muntocte P® 07.06.2012 Ne 24480, B pegakuuu npuka3zoB MunoopHayku P® ot 29.05.2014 Ne
1645, 31.12.2015 Ne 1578, 29.07.2017 Ne613).

3. IlpumepHas ob6paszoBarenbHas MporpaMmMa cpeaHero ooiero oopa3zoBanus (0100peHa peIlIcHHEM
y4e0HO-METOINYECKOTO 00beAMHEHHUsI 110 001meMy o0pa3zoBaHuto, TpoToKoa oT 28 mionHs 2016 r. Ne
2/16-3).

4. KoHuenuus pa3BUTHs MaTeMaTH4yeckoro oOpaszoBanus B Poccuiickoit denepaunu (yTBepkaeHa
Pacnopsixenuem [IpaBurenscrBa PO ot 24.12.2013 Ne 2506-p).

5. Ilpuxa3z Muno6pnayku Poccun ot 30.08.2013 Ne 1015 «O6 yrBepxkaenuu [lopsiaka opranusanuu
U OCyUIECTBIEHHs 0O0pa3oBaTeJIbHOM JEATEIBHOCTH II0 OCHOBHBIM 00I11€00pa30BaTelbHbIM
nporpamMmmaM — o0pa3oBaTeNIbHBIM IIPOrpaMMaM HadaJIbHOT'O OOIIEro, OCHOBHOT'O OOIIEro, CpeIHero
obmiero oOpazoBaHus» (3aperucrpupoBaHo B Mwuniocte Poccmm 01.10.2013 Ne 30067, B pen.
[TpukazoB Muno6pHayku Poccum ot 13.12.2013 Ne 1342, ot 28.05.2014 Ne 598, ot 17.07.2015 Ne
734, Tlpukazos Munnpocsenienuss Poccun ot 01.03.2019 Ne 95, ot 10.06.2019 Ne 286).

6. IlocranoBnenwne ['maBHoro I"'ocymapcTBeHHOTO caHuTapHOro Bpaya Poccuiickoit @enepannu «O06
yrBepxaeHun CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMHUOJIOIMYECKHE TPEOOBAHUS K YCIOBUSIM
U opraHu3zanuu oOy4eHus B oOmeoOpa3oBaTeNbHBIX YyupexaeHusx» or 29.12.2010 Ne 189,
(3apeructpupoBano B Munwocte Poccuiickoit ®enepanun 03.03.2011 Ne 19993 B penakumnu
n3meHeHuid Ne 1, yrBepkaeHHbix [locraHoBieHneMm [J1aBHOTO TOCyAapCTBEHHOTO CAaHHTAPHOIO
Bpaua P® or 29.06.2011 Ne &85, WMsmenenmit Ne 2, yrtB. IlocranoBnenuem [naBHOTO
rocyapCTBEHHOro caHutapHoro Bpaya P® ot 25.12.2013 Ne 72, W3menenuir Ne 3, yTB.
ITocranoBnenuem ['maBHOro rocyaapcTBeHHOro canuTapHoro Bpadya P® or 24.11.2015 Ne 81,
[TocranoBneHneM ['J1aBHOTO TOCYIapCTBEHHOTO caHuTapHoro Bpada PO ot 22.05.2019 Ne 8).

W3yueHne MaTeMaTHKHW B CTaplleil IIKoJie OCYLIECTBISETCS Ha JIBYX YPOBHAX - 0a30BOM H
YIITYOJICHHOM, KaXKABIH U3 KOTOPBIX HMEET CBOIO CIICITU(HKY.

Ha 0a3oBoM ypoBHe pemiaiorcs MmpoOiiemMbl, CBsi3aHHBbIE ¢ (OPMHUpPOBaHHEM OOIIEH KyIbTYphl, C
Pa3BUBAIONIMMHU U BOCIUTATEIBHBIMH LEIIMUA 00pa30BaHUs, B COIMAIHM3ANN JTMYHOCTH. M3yueHune Kypca
MaTeMaTHKHd Ha 0a30BOM ypOBHE CTaBUT CBOEW I€JbI0 MOBBICHTH KYJIBTYPHBIH YPOBEHb YEJIOBEKA U
3aBenaeT OPMHPOBAHUE OTHOCHTEIHHO IEIOCTHOW CHCTEMBI MaTeMaTHYECKMX 3HAHHWW KaK OCHOBBI IS
POI0JDKEHNs 00pa30BaHus B 00JaCTAX, HE CBA3aHHBIX C MATEMAaTUKOA.

YrnyGiieHHBIH yPOBEHB CITOCOOCTBYET MOTYUISHHUIO 00pAa30BaHUS B COOTBETCTBHH CO CKIIOHHOCTSIMU U
NOTPEOHOCTAMH  yJaluxcs, oOecreuynMBaeT MX OpPUEHTALMI0 W camoompezaeneHue. M3yueHue Kypca
MaTeMaTHKHd Ha YTIyOJICHHOM YpOBHE CTAaBHT CBOEH IeNbI0 3aBeplIieHHEe (POPMHUPOBAHUS CHUCTEMEI
MaTeMaTHYeCKUX 3HAaHUM KaK OCHOBBI Il MPOJOJDKEHUS MaTeMaTH4YecKoro oOpa3oBaHHs B CHCTEME
poeCCHOHATBPHON MOATOTOBKU. OTKPBIBAET JOMOIHHUTEIHHBIE BO3MOXKHOCTH JUISI COBEPIICHCTBOBAHUS
MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH BBITYCKHUKOB, PA3BUTHUS UCCIEIOBATEIbCKUX YMEHUN U
HaBBIKOB, (OPMHUPOBAHUS KYJIBTYPhI MBIIIUICHUS] I MAaTEMAaTHIECKOTO SI3BIKA.

N3yuenne Kypca MaTeMaTHMKH Ha 0a30BOM YpOBHE CTAaBUT CBOEH HAalpaBlIEHO Ha JIOCTHUKEHUE
CIEAYIOUIUX LeJIei:

® OBJIAJICHHE CHUCTEMOH MaTeMaTHYECKHX ITOHATHH, 3aKOHOB M METOJOB, HM3Y4aeMbIX B Ipeleax
OCHOBHOM 00pa30BaTeNbHOM MpPOrpaMMbl  CpeAHero odmero o0pa3oBaHUs, YCTaHOBJICHUE
JIOTUYECKON CBSI3U MEXIY HUMH,

® O0CO3HAaHUE U OOBSICHEHHE POJIM MATEMATHUKH B OIMCAHUM M HCCIEIOBAHUH HPOLECCOB W SIBICHHU;
NpEeCTaBICHUE O MATEMAaTHUYECKOM MOJIEIIMPOBAHUH U €r0 BO3ZMOXKHOCTSIX;

® OBJIQJICHUE MAaTEMAaTUYECKOH TEPMHUHOJIOTHEH M CHUMBOJMKOW, HAYaTbHBIMU IOHSATHUSMHU JIOTHKH U
NPUHIUIIAMA MaTeMaTHYeCKOTo JI0Ka3aTeNIbCTBA; CAMOCTOSTENLHOIO MPOBEACHUS JJOKA3aTeIbHbBIX
pacCyXJICHUH B XOZI€ PEIICHUs 3a/ay;
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® BBHINOJIHEHUE TOYHBIX WU NPHOIMKEHHBIX BBIYMCICHHWE U TPeoOpa3oBaHMN BBIPAKECHUN; pelICHHE
YpaBHEHUU U HEPABEHCTB; PEILIEHUWE TEKCTOBBIX 3ajay; HccienoBaHue (YHKIUM, MOCTPOECHUE UX
rpaduKOB; OIIEHKA BEPOATHOCTH HACTYIUICHUS COOBITHI B IPOCTEUIIINX CUTYAIUX;
® 1300pakeHUE IUIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (GUTYp , MX KOMOMHAIMIA; YTEHHE
FeOMETPUUECKUX YepPTeKel; onrcanue 1 000CHOBaHUE CBOMCTB (UTYp U OTHOLICHUH MEXAYy HUMHU;
® CII0COOHOCTh MPUMEHSATH MPUOOPETEHHBIE 3HAHUS M YMEHHUS Ul PELICHUS 3a/1a4y, B TOM 4YUClIe 3a]a4
NPAaKTUYECKOTO XapaKTepa U 33a4 U3 CMEKHbIX y4eOHBIX MPEIMETOB.
Ha yrny6neHHOM ypoBHE K IEPEUUCIICHHBIM BBIIIE T00aBISIOTCA:
® CTaHOBJICHHE MOTHBAIMHU K MOCJIEIYIOMIEMY W3YYCHHIO MAaTEMAaTHKH, €CTECTBEHHBIX M TEXHUYECKUX
JUCHUIUIMH B YYPEXKICHHUSIX CHCTEMBl CPEIHEr0 M BBICIIETO MPO(EeCCHOHAIBLHOTO0 00pa3oBaHUS H
JUIsL CaMOOOpPa30BaHNUS;
® [IOHUMAaHHE U YMEHUE OOBSICHUTH MPUYNHBI BBEJICHUS aOCTPAKLUN MTPH MOCTPOCHUN MaTEeMaTHYECKUX
TEOPUL;
® OCO3HaHHE U BBIABIECHUE CTPYKTYpbl [OKAa3aTENbHBIX pPAacCyKJIEHUHM, JIOTMYECKM OOOCHOBAHHUS
JI0Ka3aTeNNbCTB; OCMBICIIEHUE MPOOJIEMbl COOTBETCTBMSI JEIYKTUBHBIX BBIBOJOB OTBJICYEHHBIX
TEOpHUI U peajibHOU KU3HU;
® OBJIQJICHUE OCHOBHBIMU MOHSTHUSMH, HACIMH U METOJAaMH MaTEMaTHYeCKOro aHalnu3a, TEOpHH
BEPOSTHOCTEH M CTAaTHCTHKH; CIOCOOHOCTh TPUMEHATH IOJYYEHHBIE 3HAHUS UISI ONHCAHHS U
aHanu3a npo0JeM U3 peanbHON KU3HHU;
® FOTOBHOCTh K PEILICHUIO HMIMPOKOTO Kjacca 3a/ay U3 Pa3IUYHbIX pa3/ie]IOB MaTEMAaTHKU U CMEXHBIX
y4eOHBIX MPEIMETOB, K IMOMCKOBOW M TBOPUECKOH MAESITENBHOCTH, B TOM 4YMCIE IPHU PELICHUU
HECTaHIapPTHBIX 3a/1a4;
® OBJIaJICHUE HABBIKAMU HCIIONBH30BAHUS KOMITBIOTEPHBIX MPOrPaMM IMPU PEHICHUH MaTeMaTUYeCKUX
3a/1a4, B TOM YHUCJIE [l TOMCKA ITyTH PELIEHUS U WJUTFOCTPALIUU X0/1a PacCy K ICHUS.
CopepxaTenpHOM OCHOBOW M TJaBHBIM CPEACTBOM (OPMUPOBAHMSI M Pa3BUTHS BCEX YKa3aHHBIX
CIOCOOHOCTEHN CIYXKUT LeJIeHANpaBiIeHHbIM 0TOOp y4eOHOro maTepualna, KOTOPhIM BeNETCS Ha OCHOBE
MPUHIIUIIOB HAYYHOCTH U (pyHIaMEHTaIbHOCTH, UCTOPU3MA, TOCTYITHOCTH M HEMPEPBIBHOCTH, IIEJIOCTHOCTH
U CHUCTEMHOCTHM MAaTeMaTUYeCKOro OOpa30BaHMs, €ro CBSI3U C TEXHUKOH, TEXHOJOTUEH, >KHU3HbIO.
Comepxanne 1o anredpe ¥ HavajlaM MaTeMaTUYeCKOro aHanusza (GOpMHUPYeTCS Ha OCHOBE
@yHIAaMEHTABHOTO SJpa IIKOJIBHOTO MaTeMaTHuecKoro ooOpa3zoBaHus. OHO TMpeiCTaBIEHO B BUJE
COBOKYITHOCTH COJEpXAaTEeNbHBIX JIMHUM, PpPACKPBIBAIOIIMX HamoJHeHne @OyHIaMEHTAIbHOTO sapa
HIKOJIBHOTO ~ MaTeéMaTH4ecKoro oOpa3oBaHMsl MPUMEHMTENbHO K cTapuied mkone. IIporpamma
pernaMeHTHpyeT 0o0BEM MaTepuana, 00sA3aTeIbHOTO JJI M3Y4YEHHUs, HO He 3a7aéT paclpeseleHus: ero 1o
kinaccaMm. [loaToMy coaepxaHue JaHHOTO Kypca BKJIIOYAaeT CJIEAYIOLMe pasjensl:  «Aisredpay;
«Marematnueckuii aHanu3»; «BeposTHOocTh U cratuctukay; «l'eomerpusi». Conepkanue pasnaena
«Anrebpa» crnocoOcTByeT (HOPMHUPOBAHHUIO Yy YYAIIMXCS MaTeMaTHYECKOro amrmapaTa Ui pelieHus 3aaady
OKpykatomiel peansHocTH. [Ipomomkaercs n3ydeHne MHOTOWIEHOB C HENBIMU KO3 (UIIMEHTaMH, METOJIOB
HAXO0XJIEHUS WX palMOHaJIbHBIX KopHel. [Ipoucxoaur pazsutue u 3aBepiieHne 0A30BbIX 3HAHUH O YHCIIE.
Tema «KommuiekcHble 4MClia» 3HAKOMHUT YYallMXCsl C MOHSATUEM KOMIUIEKCHOTO YHKCJa, MpPaBHUIAMU
NEHCTBUI € HUMH, pa3iIUYHbIMM (OpMaMU 3alUCH KOMIUIEKCHBIX YHCEJ, pPELIEHHUEM MpPOCTEHIINX
YPaBHEHHUH B TI0J€ KOMIUIEKCHBIX 4YHMCEI M 3aBEpUIACT OCHOBHYIO COJIEP/KaTENbHYIO JIMHHMIO Kypca
IIKOJIbHOM MaTemaTuku «Ywucnay. OCHOBHOE HAa3HAYEHHME DTUX BOIIPOCOB CBS3aHO C MOBBIIIEHUEM OOIIEH
MaTeMaTHYECKOM MOJrOTOBKM YyYalluXcs, OCBOCHHEM IPOCTHIX U 3(P(PEeKTUBHBIX NPUEMOB peIICHUS
anredbpamveckux 3agad. Paszmen «MaTemaruueckuil aHajau3» MPEACTABIEH TPEMsI OCHOBHBIMH TEMaMU:
«Onemenrtapuble QyHkuun», «[IpousBognas» u «Murterpam». CopepikaHue 3TOrO pasjiena HaleleHO Ha
MOJIyYE€HUE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUH O (YHKIMM KaKk BaKHEWIIEH MOJENu ONUCaHUS HU
UCCIICIOBAaHUS ~ pa3HOOOpa3HBIX  peallbHBIX TpOLEccOB. V3yueHHe CTENeHHbIX, I0Ka3aTeNbHBIX,
jgorapu(pMUUECKUX U TPUTOHOMETPUUECKHUX (YHKIIMHM MPOJOJIKAET 3HAKOMCTBO YYalllUXCSl C OCHOBHBIMHU
3IIEMEHTApPHBIMH (DYHKIIUSIMH, HAa4aTo€ B OCHOBHOW miKojie. [ToMHMMO OBIafeHUs HErnocpeaACTBEHHBIMHU
YMEHMSIMH pellaThb COOTBETCTBYIOIME YypaBHEHHUS U HEPABEHCTBa, Yy ydammxcs (Qopmupyercs 3amac
TreOMETPUYECKUX TMPEJCTABICHUN, JIEKAIIUX B OCHOBE OOBSICHEHUS IPABOMEPHOCTH CTaHIAPTHBIX U
IBPUCTHYECKUX MPUEMOB pelieHus 3aaad. Tembl «lIpousBognas» u «MHTerpam» comepxaT TpaaullMOHHO
TPYAHBIC BOTIPOCHI IS IIKOJIBHUKOB, AXKe ISl T€X, KTO BBHIOpAN M3ydeHHEe MAaTEMaTUKHU Ha yrTyOJIEHHOM
YpOBHE, TOSTOMY HX U3JO0KEHHE TNPEanojiaraeT oOmopy Ha TIeOMETPUYECKYI0 HArJSIIHOCTh M Ha
€CTECTBEHHYIO MHTYHMIIMIO YYaIlMXcsi, Oojiee, YeM Ha CTpOrHe ompezesieHus. TeM He MeHee 3HaKOMCTBO C
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ATUM MaTepHUaioM AT MPEACTABJICHHUE yJaluMCs 00 OOIIMX HAESX M METOJIaX MAaTeMaTHYeCKOW HayKH.
IIpu u3yuyenun paznena «BepOATHOCT M CTATUCTUKA» PACCMATPUBAIOTCS PA3JIMUYHbIE MATEMATHUYECKUE
MOJIEIH, TO3BOJISIONINE HU3MEPATh U CPAaBHUBATH BEPOSTHOCTU PA3IUYHBIX COOBITUH, J€/aTh BBIBOJABI U
MPOTHO3bl. DTOT MaTepwral HEOOXOUM TPEXkae Bcero JUisi (OPMUPOBAHUS Yy yUaIIUXCsl (HYHKIIMOHAIBHON
IPaMOTHOCTH — YMEHUSI BOCIIPUHUMATh U KPUTHUUECKHU aHAIM3UPOBATH MH(POPMAIIHUIO, IPEACTABICHHYIO B
pa3au4uHbIX (hopMax, MOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTHX PEaIbHBIX 3aBUCUMOCTEH.

B cootBerctBum ¢ mpuHAtroi KoHmenmued pa3BUTHS MaTeMaTHYECKOTO OOpa3oBaHUSA B
Poccuiickoit ®enepanun, MmaTeMaTuueckoe oOpa3oBaHKE pelIaeT CAeayIOMHe KII0UYeBbIe 3aJa4u:
1.mpenocTaBUTh KAXKJIOMY y4alleMycsl BO3MOKHOCTb JOCTHUKEHHS YPOBHS MaTEMAaTUYECKUX 3HAHUM,
HEOOXO0AMMOTO IS JallbHEUIIIEH YCIIEITHOM )KU3HU B 00IIECTRE;
2.00ecne4yuTh HCO6XOI[I/IMOC CTpaHE YHCJIO BBIITYCKHHUKOB, MAaTCMAaTHU4YCCKasa IMOATOTOBKA KOTOPLIX
JOCTaTOYHA JJIA MPOJOJKEHUS OOpa30BaHMS B PA3IMUHBIX HANpPABICHUSIX W I MPaKTUYECKOH
JesTeTbHOCTH, BKJIIOYas IMPENojaBaHWE MaTEMaTHKH, MAaTEMaTHYeCKHEe HCCIIeIOBaHMs, paboTy B
cthepe nHHOPMAMOHHBIX TEXHOJIOTHH U JIp.;
3.1Ipe1yCMOTPETh B OCHOBHOM OOIIEM M CpeJHeM oOmeM 00pa30BaHWU MOATOTOBKY yYalllUXCs B
COOTBETCTBHUH C UX 3aPOCAMU K YPOBHIO MOJATOTOBKHU B cpepe MaTeMaTHIECKOro 00pa3oBaHMs.

COOTBETCTBEHHO, BBIACISIOTCA TPU HaIpaBieHUs TpeOOBaHMM K pe3yjbTaTaM MaTeMaTHYeCKOro
00pa3oBaHU:

1) npakTHKO-OPHEHTHUPOBAHHOEC MaTeMAaTHYECKOE 00pa3oBanue (MaTeMaTHKA JJIs )KU3HH ),

2) MaTeMmaTuKa JJIsl UCIIOJIb30BaHus B MPOGECCHH;

3) TBOpYecKOe HampaBiCHHE, Ha KOTOPOE HAICJIEHBI T€ 00Yy4aroIInuecs, KOTOPbIe IUIAHUPYIOT
3aHUMAaThCA TBOPUYECKOM M MCCIIeI0BAaTEIbCKOM paboToil B 00JacTH MaTeMaTUKH, (PU3UKH,
SKOHOMUKH U IPYTUX 00JIaCTAX.

OTH HamNpaBJICHUS pPEAIM3YIOTCS Ha YyINIyOJIEHHOM YpOBHE B TpeOOBaHUSAX K pe3ylbTaraMm
MaTEeMaTH4eCKOro 00pa3oBaHHUs:
-BBINYCKHUK Haydutrcss B 10-11-m kmaccax: s YCHEIIHOTO TPOAOJDKEHHsS 00pa3oBaHUs IO
CIIELNAJIBHOCTSM, CBA3aHHBIM C ITPUKJIAIHBIM UCIIOJIb30BaHUEM MAaTEMAaTUKHU
-BBIITYCKHUK TIOJYYUT BO3MOXHOCTh HayuuThcsi B 10—11-m kiaccax: ansi oOecriedeHHs BO3MOKHOCTH
YCIELHOT0 MPOAOHKEHHUsT 00pa30BaHUsl MO CHELMAIBHOCTSAM, CBSI3aHHBIM C OCYIIECTBJIEHUEM HAaydyHOU U
UCCIIEI0BATEIbCKON AEATENIbHOCTH B 00JIACTH MAaTEMAaTHKU M CMEXHBIX HAYK.

N3yuenne ydebHOro mpeamera «Martemarnka: aarebpa W Hadajga MaTeMaTHYECKOrO aHAM3a, T'€OMETPHI»
JIOJKHO 00ECIIEUHTE:
1) chopMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4acTH MHPOBOM KYJIBTYPhl M O MECTE
MaTeMaTHKA B COBPEMEHHOHW IMBWIM3ALMH, O CIOCO0ax OMUCAaHWS Ha MaTeMaTUYeCKOM S3bIKe
SIBICHU peaIbHOTO MUPA;
2) chOpMHPOBAHHOCTh TMPEJACTABICHUNA O MaTEMaTUYECKUX TMOHATHSIX Kak O Ba)KHEUIIUX
MaTeMaTHYECKUX MOJEINSAX, MO3BOJISIONMINX OMUCHIBAaTh M HM3y4aTh pPa3HbIC MPOIECCHl W SBIICHUS,
MOHUMaHWE BO3MOKHOCTH aKCMOMAaTHIECKOTO IMMOCTPOCHUSI MaTEMAaTHUYECKUX TCOPHIA;
3) BIazieHUE METOJaMH JI0KA3aTeIbCTB U AITOPUTMOB PEIICHUS; YMECHUE X MPUMEHSTh, IPOBOIUTH
JIOKa3aTeNIbHBIC PACCYKACHUS B XOJI€ PEIICHUS 3a71a4;
4) BnajgeHWE CTAHJAPTHBIMU TPUEMaMH PEIICHUS palMOHAIBHBIX M HUPPAIMOHAIBHBIX,
MOKAa3aTeNbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YpaBHEHHWH W HEPABEHCTB, WX CHCTEM;
HCTIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTpPaMM, B TOM 4YHCIIE JJIsl MOWCKA MYTH PEIICHHS U
WJITFOCTPAIMA PEIIeHNS] YPaBHEHUH U HEPABEHCTB;
5) copMHUPOBAHHOCTH MIPEACTABICHUI 00 OCHOBHBIX OHATHUAX, HICIX U METO/IaX MaTEMaTHIECKOTO
aHaIm3a;
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6) BiaJeHNe OCHOBHBIMH MOHSATUSMHU O INIOCKUX M NMPOCTPAHCTBEHHBIX I'EOMETPUYECKUX (PUTYpax,
X OCHOBHBIX CBOMCTBaxX; c(pOpMHUpPOBAHHOCTh YMEHHS paclio3HABaTh Ha YEPTEKax, MOJACISAX H B
peaATbHOM MHUpPE TeOMETpPHUYECKHE (UTYphI, NMPUMEHEHHE H3YYCHHBIX CBOWCTB T'€OMETPHYECKHX
buryp u GopmyJ1 1 pelIeHUsI TeOMETPUUYESCKHX 3aJ1ad ¥ 3324 C MPAKTHICCKUM COCPIKAHUEM;

7) chOpMHUPOBAHHOCTH TMPEACTABICHHUNH O MPOIECCaX U SBICHUSAX, HMEIOIIMX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaTbHOM MHpE, 00 OCHOBHBIX MOHSTHUSIX
DJIEMEHTAPHOU TEOPUH BEPOSITHOCTEH; YMEHUI HAaXOIHWTh M OLICHHBATH BEPOSTHOCTH HACTYILICHUS
COOBITHII B TPOCTEWIIUX MPAKTUYCCKUX CHTYaIUsIX M OCHOBHBIE XapaKTEPUCTHKHU CIyYaiHBIX
BEJIMYMH;

8) BiameHne HABBIKAMH HCIIOJIb30BAHIS TOTOBBIX KOMIIBIOTEPHBIX TPOrPAMM IPH PEIICHUH 33/1a4.

B mporpamme Oousibllioe BHHUMaHHUE YJIEISETCS MPAKTHKO-OPHUCHTHPOBAHHBIM 3ajiadyaM, 4YTO
MO3BOJISIET MMOKA3aTh MPUMEHECHHE MOJYYCHHBIX MAaTEMAaTHUYECKUX 3HAHUW B Jku3HU. [Ipu m3yueHuun
MaTeMaTHKW  OOJbIIOC BHUMAaHHE  YACHISICTCS  PAa3BUTHI0 KOMMYHUKATHUBHBIX  YMEHHM
(popmynupoBaTh, apryMeHTHPOBaTh W KPUTHUKOBaTh), (OPMHUPOBAHHIO OCHOB JIOTHYECKOTO
MBIIUICHHUS] B YaCTH MPOBEPKH MCTUHHOCTH W JIO)KHOCTH YTBEPXKICHUH, MOCTPOCHUSI MPUMEPOB U
KOHTPIIPUMEPOB, [ETOYEK YTBEPXKACHUU, (POPMYIUPOBKH OTPHIIAHUN, a TAK)KE HEOOXOJMMBIX W
JIOCTATOYHBIX YCJIOBHH. YJeNsieTcss BHUMaHUE YMEHHIO padoTaTh MO alrOpUTMY, METOJIaM MOUCKa
ITOPUTMa U ONIPEICIICHUIO TPAHMI] IPUMEHUMOCTH alIropuTMOoB. TpeboBanusi, CHOpMYITUPOBAHHBIC
B pasnene «l'eoMerpus», B OOJIBIICH CTENEHH OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX
NpEACTaBICHUN U rpadUuecKUX METOJOB, YeM K (POpMaIbHOMY OINHCAHHIO CTEPEOMETPUYECKHUX
(bakToB.

MecTto yyeOHoro npeamera «MaremaTruka: ajaredépa 1 Ha4ajia MATeMaTHYeCKOI0 AHAJIHU3A,
reoMeTpun»

Ha wusydenme mnpenmera «Martemaruwka: ainreOpa M Havajla MaTeMaTHYECKOrOo aHaln3a,
reometpun» B 10—11 kiaccax oTBOAWTCS 6 4acoOB B HEJENIO B TEUCHHE KAXKIOTO rojia 00ydeHus,
Bcero 408 yaco (anrebpa U Havana aHalK3a U3ydaeTcs Ha YIIayOJIeHHOM ypoBHE 4 yaca B HEJEINIO,
reoMeTpus Ha 6a30BOM 2 yaca).

Ton Knacc| KonudectBo yacoB B Heaeno | KommuecTBo KoanuectBo wacoB B roj
oOydeHus HEJIeIb
6 204
AunreOpa u Hauana | ['eomeTpus Anrebpa u Havana | ['eomerpus
1 10 MaTEMaTHYECKOIO 34 MAaTEMaTHYECKOIO
aHamm3a aHam3a
4 2 136 68
6 204
Anreb6pa u Hauana | ['eomerpust Anrebpa u Hauana | ['eomerpus
2 11 MaTEeMaTUIECKOTO 34 MaTeMaTUIECKOTO
aHamm3a aHaJm3a
4 2 136 38
Bcero 68 408

Oco0eHHOCTH OpraHu3anuu o0pa3oBaTelbLHOM 1eATeILHOCTH:

@opMbl ¥ BHUIBI y4eOHOW NEATETBHOCTH ISl OPTAaHU3ALNH 3aHATUHA B paMKax NpeIMeTa
«MaremaTuka: anredpa U Hayajga MaTeMaTUYECKOI0 aHaJIN3a, FTEOMETPHs» OCHOBBIBAIOTCS Ha
ONTHUMAJIBHOM COYETAHUH PA3TIUYHBIX METOJOB OOyUEeHHSI:

Ilpobaemnoco ob6yuenus (4aCTUMHO-IIOUCKOBBIE WU 3BPUCTUYECKUE, UCCIIEIOBATEIbCKUE).
Opeanusayuu yuebno-no3naeamenvHou oeamenbHocmu (CI0BECHbIE, HArJIsJHbIE, IPAKTUYECKUE;
aQHAJTUTUYECKHE, CHHTETHYECKHE, AaHAINTHKO-CUHTETUYECKHE, HHAYKTUBHBIC, JCIyKTUBHBIC;
penpoIyKTUBHBIE, TPOOIEMHO-TIOMCKOBEIE).

Cmumynuposanus u momueayuu (CTUMYJIHUPOBAHUA K YUYEHUIO: ydeOHble JUCKYCCHM, CO3JaHue
SMOLHMOHAILHO-HPABCTBEHHBIX CUTYAIIUH; CTUMYJIMPOBAHUS JI0JITAa U OTBETCTBEHHOCTH: YOEKICHUS,
npeabsBIeHUE TPeOOBAHUMN, TOOIIPEHNUS).
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Koumponsa u camoxonmpons (MHIUBHIYAIbHBIM Ompoc, (QPOHTAIBHBIA OMPOC, YCTHAsl MpOBEpKa
3HAHUM, MUCbMEHHBIA CAMOKOHTPOJIb, aHAJIN3 KPUTHUECKUX CUTYAIUi).

CamocmosmenbHol no3HasamenvHol deamenbHocmu (IOJTOTOBKA YUYaIINXCSl K BOCIIPHUSITHIO HOBOTO
Marepuaia, yCBOCHUE yYalllMMUCS HOBBIX 3HAHUM, 3aKPEIJICHUE U COBEPIICHCTBOBAHUE YCBOCHHBIX
3HAHUM W yMEHUH, BBIpaOOTKa M COBEPUICHCTBOBAHHE HABBIKOB; paboTa ¢ KHUTOH; paboTa mo
3alaHHOMY 00pa3ily, KOHCTPYKTHUBHBIE, TPeOYyIOIINe TBOPUYECKOTO MOIX0/1a, MPAKTHKA JIEJIOBBIX UTD,
TPEHUHTH NPAKTUYECKUX HABBIKOB).

Ilpoexmuoviii memoo (pa3BUTHE TBOPYECKUX M IIO3HABATENBHBIM IPOIECCOB, KPHUTHUYECKOTO
MBILIUIEHUS, YMEHHUS CaMOCTOATENBHO MOJy4aTh 3HAHUA W IPUMEHATh HX B HPaKTHYECKOU
NesTeTbHOCTH, OPUEHTUPOBATHCS B HH(POPMAITMOHHOM IPOCTPAHCTBE).

Paboueit _npozpammon yuebnozo _npedmema  «Varemaruka: ajareépa u___ Hayaja
MATEMATHYCCKOIQ AHAJIN3A, TCOMCTDUAY I mpen. HOJIHCH H H

®DopMbl 00y4eHHsI: UHIUBUyallbHasl, TPyNIOBasi, (GpOHTAIbHAS.

TexHoJiorun 00y4YeHMsl: JUYHOCTHO-OPUEHTHUPOBAHHOE OOy4YE€HHME, WUIPOBblE, HHPOPMAIMOHHO-
KOMMYHMKATHUBHbIE, 3THYECKOI'0 JMajora, YCIEIIHOIO OLEHHUBaHUs Y4YeOHBIX yMEHHUH,
IIPOAYKTUBHOTO YTEHHS.

1. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O NIPEJIMETA,KYPCA
N3yuenue yuebHoro npenmera «Maremaruka: ajaredpa u Hadaia MaTeMaTHYeCKOTO aHaIu3a,

TEOMETPHs» B OCHOBHOHM IIKOJE MAa&T BO3MOXXHOCTh YUYalUMCS JOCTHYb CIIEIYIOIIUX PE3yIbTaTOB
pa3BUTHSA:
|. B IM4YHOCTHOM HANPABJIEHUM:
JIngHOCTHBIE PE3yIbTAThl OCBOCHUS MPOTPAMMBI JOJKHBI OTPAXKaTh:
1) poccHiicKyr0 rpa){IaHCKy HJACHTHYHOCTb, MAaTPHOTH3M, YBaXXCHHE K CBOEMY HapoOJy, YyBCTBa
OTBETCTBEHHOCTH repenl PoauHoi, ropaoctu 3a cBO# Kpaid, cBoro PoauHy, mpoiuuioe U HacTosIiee
MHOTOHAIIMOHAJIBHOTO HapoJia Poccun, yBakeHHe rocyjapcTBEHHBIX CUMBOJIOB (rep0, duiar, THMH);
2) TpaX[IaHCKYIO TO3UIUI0 KaK aKTHMBHOTO M OTBETCTBEHHOIO YJICHAa POCCHICKOTO OOIIEeCTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE ITPaBa U 00513aHHOCTH, YBAXKAIOILIETO 3aKOH M MPABOIOPSIOK,
00J1a1a101IeT0 YYBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPAIUIIMOHHBIC
HallMOHAITBHBIE M O0IIEYeIOBEYECKIE TYMaHUCTHUYECKHUE U IEMOKPATUUYECKHE [ICHHOCTH;
3) rOTOBHOCTS K ciykeHuto OTedecTBy, ero 3amuTe;
4) chOpMUPOBAHHOCTH MHUPOBO33PEHHUsS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLIECTBEHHOW MPAKTHKHA, OCHOBAHHOI'O HA JUAJIOTE KYJIBTYp, & TaKKe Pa3IU4HBIX (HOpM
OOIIECTBEHHOTO  CO3HAaHMs, OCO3HAaHME CBOEr0  MecTa B  TOJUKYJBTYPHOM  MHDE;
5)chopMUpPOBAaHHOCTE OCHOB  CaMOpa3BUTUSI W CaMOBOCIUTAHUS B  COOTBETCTBHU  C
00IIeYeIOBEYECKUMH IIEHHOCTSIMU M HJeajaMu TPaKJAaHCKOro oOImecTBa; TOTOBHOCTh U
CITOCOOHOCTB K CAMOCTOSTEIBHON, TBOPUECKON M OTBETCTBEHHOH IS TEIIBHOCTH;
6) TolepaHTHOE CO3HAHHE U MTOBEACHHE B MOJUKYIBTYPHOM MHpPE, TOTOBHOCTBH M CLIOCOOHOCTH BECTH
IUAJor C JPYTMMH JIOJbMH, JOCTHUTAaTh B HEM B3aWMOIIOHMMAaHMs, HAaXOJAWTh OOIIHE LETH U
COTpYOHHYATh [UII HMX JOCTIDKCHHS, CIIOCOOHOCTh HPOTUBOCTOATH HICOJOTHH DSKCTPEMHU3MA,
HAI[MOHAJIU3Ma, KCEHO()OOMH, ITUCKPUMHHAIMK IO COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHATBHBIM MIPU3HAKAM U APYTUM HETaTUBHBIM COI[UAIBHBIM SBJICHUIM;
7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMH, NOETbMHM MJIAJIIEr0 BO3pacTa, B3pOCIBIMH B
00pa3oBaTelIbHOM, OOILECTBEHHO IOJIE3HOM, YueOHO-UCCIIEN0BATENbCKOM, MPOEKTHOW M JPYTux
BUJIaxX JI€ATEIbHOCTH;
8) HpaBCTBEHHOE CO3HAHUE U ITOBEJICHIE HA OCHOBE YCBOCHHSI O0IIIEUEIIOBEYECKUX [IEHHOCTEHH;
9) roTOBHOCTh U CHOCOOHOCTH K 00Opa30BaHHIO, B TOM YHCJE caMOOOPa30BaHUIO, HA MPOTSHKCHUU
BCEH KU3HM; CO3HATEJIBHOE OTHOILIEHHE K HEIPEPHIBHOMY OOpa30BaHMUIO KaK YCIOBHUIO YCIELIHOMN
npodeccuoHalIbHOM U 00IECTBEHHOHN NesATEeIbHOCTH;
10) screTMdeckoe OTHONICHHE K MHpPY, BKIIOYAs SCTETHKY OBITa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, COPTA, OOIIECTBEHHBIX OTHOIICHUII;
11) mpuHSITHE U peaau3aluio [EHHOCTEH 30POBOr0 U OE30MaCHOTO 00pa3a KU3HH, TOTPEOHOCTH B
(U3UYIECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTHBHO-030POBHUTEIBHON NEATEIBHOCTHIO,
HEIPUSATHE BPEIHBIX MPUBBIYEK: KyPEHHUs, YIIOTPEOICHUS aJKOTroJisl, HAPKOTHKOB;
12) GepexHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHUE K (DU3UUCCKOMY M MCHUXOJIOTHYCCKOMY
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3I0pPOBBIO, KAK COOCTBEHHOMY, TaK U JAPYTHX JIOJIeH, yMEHUE OKa3bIBaTh MEPBYIO OMOIIIb;

13) oco3HaHHBIH BBIOOp Oyaylied mnpodeccun W BO3MOXHOCTEH peaau3aiiud COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB; OTHOILIEHHE K MPO(ECCHOHATBFHON NeATeIbHOCTH KaK BO3MOXKHOCTH Y4YacTus B
peLIeHNH JIUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIIEHAIMOHAIBHBIX IPOOIeM;

14)  chopMHPOBAHHOCTH JKOJOTHYECKOTO MBIIUICHHS, TMOHHUMAHUS BIMSHHUS  COLMAILHO-
YKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOIHON M COIUAIBHOMN Cpe/bl; MPUOOPETCHHE OTbITa
9KOJIOTO-HAMPABICHHON IEATEIBHOCTH;

15) oTBeTCTBEHHOE OTHOIICHHE K CO3/IaHHUI0 CEMbH HAa OCHOBE OCO3HAHHOT'O TPWHSTHS LIEHHOCTEH
CEMEUHOM KU3HHU.

1. B MeTanipeAMeTHOM HANIPABJIEHUM:
MeTaHpe)lMeTHI)IG PE3YJIbTaThl OCBOCHUA NPOrpaMMBbl JOJIKHBI OTPaKaTh:

1) yMeHHe caMOCTOSITEIbHO ONPENEIIATh LENH IESTEIBHOCTH U COCTaBIATH IUIAHBI JIESTENBHOCTH;
CaMOCTOSITEJIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIBHOCTD; HCIOJIb30BaTh
BCE BO3MOXHBIE PECYpChl Ul JOCTHKEHMs IOCTaBIEHHBIX Lelell W peanu3aluy IUIAaHOB
JesTeIbHOCTHU; BEIOMPATh YCIICIIHbIE CTPATEruu B Pa3INYHbIX CUTYaIUAX;

2) yMeHHe NMPOIYKTHBHO OOINATHCS M B3aMMOJACHCTBOBATH B IPOIIECCE COBMECTHOM JEATEIBHOCTH,
YUUTBHIBATh MO3ULIUH IPYTUX YYaCTHUKOB JESATEIBHOCTH, 3P (PEKTUBHO pa3pernaTb KOH(IUKTHI;

3) BiajieHHE HABBIKAMH [MO3HABATEIbHOMN, Y4eOHO-UCCIEI0BATEIbCKOM U MPOCKTHOM JCATEIbHOCTH,
HaBBIKAMHU pa3pelleHus] NpodsieM; CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIIBHOMY ITOHCKY
METOJIOB PELICHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHBIX METOIOB IIO3HAHUS;

4) TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOATEIbHOH  HMH(OPMALMOHHO-IIO3HABATEIBEHON
JesATEeIbHOCTH, BJlaJIeHUE HaBbIKAMM IOJIy4eHHUS HEOOXOIMMOW MHGOpPMAaILUU U3 CI0Bapeil pa3HbIX
TUIIOB, yMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POPMALINH, KPUTUYECKH OI[EHUBATH U
MHTEPIPETUPOBATH HHGOPMAIIUIO, TTOJIYyIAEMYIO U3 PA3IMYHBIX HICTOYHUKOB;

5) yMeHHe UCIOIB30BaTh CpeACcTBa HH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHIT (anee -
HKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHM3allMOHHBIX 3a/1a4 C COOJIIOACHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, PecypcocOepexeHus, MPaBOBbIX H
3TUYECKUX HOPM, HOPM MH(}OpPMAIIMOHHOI 0€301MacHOCTH;

6) ymeHue onpenensaTh Ha3HaYeHNEe U (PYHKIMU Pa3IHYHBIX COL[MAIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEIbHO OLEHUBATh W TNPUHUMATH PELICHHS, ONPEICIIAIONINE CTPATETUIO
MOBEJICHUS, C YYETOM I'PaXKJaHCKUX U HPABCTBEHHBIX LIEHHOCTE;

8) BnajeHHe S3BIKOBBIMU CPEJICTBAMH - YMEHHE SICHO, JOTMYHO M TOYHO HM3JaraTb CBOKO TOYKY
3pEHMs], UCIIOJIb30BaTh aJ€KBAaTHBIE A3bIKOBBIE CPEJICTBA;

9) BnameHWEe HAaBBIKAMHU [MO3HABATEIHHON PE(IECKCHH KaK OCO3HAHHUS COBEPIIAEMBIX ICHCTBUH U
MBICIIUTEIIBHBIX IPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, I'PAHMI] CBOErO 3HAHHUA M HE3HAHWS,
HOBBIX ITI03HABATEIIBHBIX 337124 U CPEICTB UX JOCTHIKCHUS.

I11. B npeaMeTHOM HanpaBJIeHUH:

[IpenqmeTHble pe3ysbTaThl H3YyUEHHUs INpEeAMETHOM obnactu «MaremaTtuka U UH(OpPMaTUKA»
BKJIFOYAIOT MPEAMETHBIE Pe3yJIbTaThl U3yUEHUsI yUEOHBIX MPEIMETOB:

«MaremaTtuka» (BKJIIO4Yas anredOpy M Hayajga MaTeMaTH4YECKOIO aHaliu3a, reoMeTpuro) (0a3oBblii
YPOBEHB) - TPEOOBaHUS K MPEAMETHBIM pe3yibTaTaM OCBOEHMs yINIyOIEHHOrO Kypca MaTeMaTUKH
JIOJI>KHBI OTPa’KaTh:

1) mpexacraBieHHe O MaTeMaTHKE KaK YacTH MHPOBOM KyJIbTYphl MU O MECT€ MaTeMaTHUKU B
COBPEMEHHOM LUBWIM3ALUHU, O CIIOCOOAaX ONMCAHUS Ha MAaTEMaTUUYECKOM SI3bIKE SIBICHUN peaJIbHOIO
MHUpA;

2) TIpeiCTaBICHWE O MAaTEeMATHYECKHX IMOHATHAX KaK O BAXKHEHWIINX MaTEMaTHYECKUX MOJECIX,
MO3BOJISIIOIIMX OINMCBHIBATH M U3Yy4aTh pPa3HbIC IPOLECCHI U SBICHUS; MOHUMAaHHE BO3MOXKHOCTHU
AKCMOMAaTHUYECKOT0 OCTPOEHUI MATEMAaTUIECKUX TEOPHIA;

3) BnazeHHe METOJaMH J0Ka3aTeIbCTB U AITOPUTMOB PELICHUS; YMEHHE HX NPUMEHATH, IPOBOINUTH
JI0KA3aTeJIbHBIE PACCYKACHUA B XOJI€ PELICHUS 3a1a4;

4) BnaseHWE CTAaHAAPTHBIMH TPHEMAaMH pEHICHHS pPANUOHAIBHBIX W  HPPAIHMOHAIBHBIX,
MIOKa3aTeNbHBIX, CTEIECHHBIX, TPUTOHOMETPHUYECKUX YPAaBHEHHM W HEPABEHCTB, HX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE Ul MOMCKA IyTH PEIICHHS U
WUTIOCTPALUU PEIICHNs YPAaBHEHUI U HEPABEHCTB;
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5) mpencraBieHre 00 OCHOBHBIX IMMOHATHUSX, HIEAX H METOAaX MaTeMaTHIECKOTrO aHaAIH3a;

6) BilageHUE OCHOBHBIMU HMOHATHSMH O IDIOCKUX U IMPOCTPAHCTBEHHBIX T€OMETPUYECKUX (urypax,
X OCHOBHBIX CBOMCTBax; c()OpPMHUPOBAaHHOCTh YMEHHS pPAcIO3HABAaTh HA 4YEPTEXaxX, MOJACIIX U B
peajpHOM MHUpE TreoMeTpudeckue (GUrypbl; NPUMEHEHHWE H3YUYEHHBIX CBOMCTB T'€OMETPUYECKHX
buryp u hopmyI1 I pelIeHHs] TeOMETPUYECKHUX 3a7ad U 3a7a4 C IPAKTUYECKUM COJIePKAHUEM;

7) TpencraBiIeHHE O TpOLEccCaX H SBICHUSAX, HMCIOIIUX BEPOATHOCTHBIH Xapakrep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEajJbHOM MHUpE, 00 OCHOBHBIX NOHSATHUIX 3JI€MEHTApHOU
TEOPUU BEPOATHOCTEH; YMEHHUH HAXOOUTh M OICHHWBATH BEPOSTHOCTH HACTYIUICHHS COOBITHH B
MPOCTEHINNX MPAKTUIECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTHKH CITydallHBIX BEIHYUH;

8) BiajeHWe HaBBIKAMH UCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MIPOTPAMM MIPH PEHICHUH 3a/1a4.
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B pesyabTaTe ndyuenust yueoHoro npeamera «Maremaruka: ajredpa u HayaJja
MAaTeMaTHYeCKOI0 AaHAJIN3a, TeOMeTPHs» Ha YPOBHE CPeJHero o01ero oopazoBaHus:

[Inanupyemsblie
pe3yabTaThl
HU3y4YEHUS

ConeprkaHue IIaHUPYEMbIX PE3yJIbTaTOB

MaremaTuka: anredpa U Hayaja MaTeMaTHIecKoro aHainusa, reomerpus 10-11 kmacchr

DJ1eMeHThI TCOPHUHU MHOXKECTB U MAaTEMATHYECKOM JIOTUKH

Brimycknauk
Hay4yuTCs:

1) — CBoGOAHO ONEPUPOBATH MOHATUSIMH: KOHEYHOE MHOMKECTBO, DJIEMEHT MHOXECTBA,
MOJMHOXKECTBO, IEpeceyeHHue, OOBEOUHEHHE M PA3HOCTh MHOXKECTB, YHCIIOBBIE
MHO)KECTBA Ha KOOpAWHATHOM TMpSIMOM, OTpE30K, WHTEpBaJ, IOJYyWHTEpPBaJ,
IPOMEXYTOK C BBIKOJIOTOH TOYKOM, rpaduueckoe NIpeACTABICHHE MHOXKECTB HA
KOOPJMHATHOM TIJIOCKOCTH;

2) 3a7aBaTh MHOKECTBA MIEPEUMCIICHUEM U XaPAKTEPUCTHIECKUM CBOUCTBOM;

— OIIEpUPOBATh MOHATHIMU: YTBEP)KICHHUE, OTPULIAHNE YTBEP)KICHNUS, UCTHHHBIC U
JIOKHBIC YTBCPIKACHMUA, ITPUYMHA, CJIICACTBUC, YaCTHBIN cnyqaf/i O6H16I‘0 YTBEPKACHUA,
KOHTPIIPUMED;

— OPOBEPATH MPUHAJICIKHOCTD 3JICMCHTA MHOKCCTBY,

— HaXOJUTb NEPCCCUCHUEC U O6BCI{I/IHCHI/IC MHOKCCTB, B TOM YHUCJIC ITPEACTABIICHHBIX
rpaduydecky Ha YUCIOBON MPSMOU U Ha KOOPIUHATHOM IJIOCKOCTH;

— IPOBOAMTSH JIOKa3aTeNbHbIE PACCYKICHHUS 1151 000CHOBaHUS HCTUHHOCTH
YTBEPKICHUM.

B noBce1HEBHOM XKU3HU U IPU U3YYECHUU IPYTUX NIPEIMETOB:

— UCIIOJIB30BaTh YHCIIOBBIE MHOKECTBA HA KOOPIMHATHON NPSIMOM M HAa KOOPAWHATHON
IUIOCKOCTH U151 ONTMCAHUsI peajibHbIX IPOLIECCOB U SIBICHUI;

— IIPOBOJUTH JI0KA3aTEIIBHBIE PACCYKIEHUS B CUTYallUsIX IOBCEIHEBHOM JKU3HU, IIPY
PELICHNH 33/1a4 U3 APYTHX [IPEIMETOB

Buvinycknux
noy4um
B03MOJICHOCD:

— OTIepUpPOBATH MOHITHEM OTIPEAEITICHHSI, OCHOBHBIMU BUAAMHU OTIPEAETICHHH, OCHOBHBIMHU
BHUJaMH TEOPEM;

— MMOHMMATh CYTh KOCBEHHOTO JI0Ka3aTeNIbCTBA;

— ONEepHUPOBATh MOHATHSIMU CYETHOTO U HECUETHOT'O MHOKECTBA;

— IPUMEHATH METOJ] MaTeMaTHUECKOW MHIYKLINH JUIS NPOBEACHHS PACCYKICHUN U
JIOKa3aTeNIbCTB U IPH PELLICHNH 3a/1a4.

B noBceHeBHOM XKM3HU U IPU U3YUYEHUH APYTHX NPEIMETOB:

— UCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK U A3BIK JIOTUKH [T OTIMCAHUS
peanbHbBIX IPOLIECCOB U SBJICHUI, PU PEIICHUH 3a1a4 IPYTruX y4eOHBIX IPEIMETOB;

— UCIIOJIb30BATh YMCIIOBBIE MHOYKECTBA HA KOOPAUHATHOM NMPSIMOM U Ha KOOPIMHATHON
IUIOCKOCTH ISl ONTMCAHUS] peaibHBIX IPOLIECCOB U SIBJICHUIA;

— IPOBOAMTEH J10Ka3aTeIbHbIE PACCYKICHHUS B CUTYallUsIX [IOBCEITHEBHOM XKHU3HH, IPH
pELIeHNN 3334 U3 IPYTuX IpeIMETOB.

Yucaam BBIPAKCHUA

! 3ZICCL n pajnee: pacrio3HaBaTb KOHKPETHBIC IMPUMCEPLI O6IIII/IX MOHATUH IO XapaKTCPpHbIM IIPpU3HAKAM, BBbIIOJIHATH
ﬂeﬁCTBHH B COOTBCTCTBHUU C OIIPCACIICHUEM U HpOCTeﬁmHMH CBOMCTBaMU HOHHTI/Iﬁ, KOHKPETHU3HUPOBATh HNpUMEpaMu

o0111e TTOHSITHS.

2 3nech W jajee; 3HATH ONpEJENCHHE MOHATUS, YMETh MOACHATh €r0 CMBIC, YMETh HCIIONb30BATh IIOHATHE M €ro
CBOWCTBA MPHU MPOBEJACHUHU PACCYKICHUN, PEIICHUH 3a/a4.
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Brimyckauk
Hay4UTCA:

-CBOOOAHO ONEPUPOBATH MOHATUSIME: HATYPAIbHOE YHCIIO0, MHOKECTBO HATYPaIbHBIX
YHCe, LeJI0e YUCII0, MHOYKECTBO LIEJIBIX YHCEN, OOBIKHOBEHHAs APOOb, NeCATHYHAS
IpoOb, CMEIIaHHOE YHUCIIO0, PAlIMOHATIBHOE YHCII0, MHOXKECTBO PALIMOHAIBHBIX YHCEL,
MppalOHATIBHOE YUCIIO0, KOPEHb CTENEHU N, JEMCTBUTENBHOE YNCIIO0, MHOKECTBO
JIEHCTBUTEIBHBIX YHCEN], FEOMETPUYECKas HHTEPIIPETALNS HATypaJIbHBIX, LEJIbIX,
panroOHANIbHBIX, NEHCTBUTEIbHBIX YUCET;

— IIOHUMATh U OOBSICHATH PA3HUILY MEKAY MO3UIMOHHON U HEMO3ULIMOHHON CUCTEMaMH
3aMMcy YHCe;

— MEPEeBOJUTD YMCIIA U3 OJHOW CHCTEMBI 3aMKCH (CHCTEMBI CUMCIICHHUS) B APYTYIO;

— JIOKa3bIBaTh M UCIIOJIb30BaTh MPU3HAKU AETUMOCTH CYMMBI U IIPOU3BEACHUS TIPU
BBINIOJIHEHUH BBIYHCIICHUH U pEIICHUHN 33/1a4;

— BBIIIOJHATH OKPYTJICHHE PALlMOHAIBHBIX U UPPALIMOHATIBHBIX YHCEN C 3aJaHHON
TOYHOCTBIO;

— CpaBHUBATH JICHCTBUTEIILHBIC YUCIIA PAa3HBIMH CIIOCO0AMU;
— YIOpSA0YNBATh YHCIa, 3alMCAaHHbIC B BUAE OOBIKHOBEHHOH U AECATHYHOHN Ipodu,
YHca, 3alHCaHHbIe C UCIIOIb30BaHUEM apH(METHIECKOTO KBaIPaTHOIO KOPHS, KOPHEH

cTerneHu OobIIe 2;

— Haxoauth HO/l u HOK pasnbiMu crioco6amMu ¥ UCHIONB30BaTh WX MPU PEIICHUH 33/1a4;
— BBINOJIHATD BBIYUCIICHUS M IPE0OPa30BaHMs BRIPAKEHUH, COJEPKALIIX
JIeHICTBUTEIbHBIE YNCIIA, B TOM YHCIIE KOPHU HAaTYPaJIbHBIX CTENEHEH;

— BBITIOJHATH CTaHAAPTHBIC TOXECTBEHHBIE TPe00pa3oBaHMs TPUTOHOMETPHUYECKHX,
JorapupMUIECKUX, CTETICHHBIX, HPPAIMOHATBHBIX BEIPAKECHUH.

B noBceiHEBHOH JKU3HU U TIPU U3YYEHHUH APYTHX MPEIMETOB!

— BBITIOJIHSATD U OOBSACHATH CPAaBHEHUE PE3yJIbTaTOB BEIYMCICHUH P PELICHUU

NPaKTUIECKUX 33/a4, B TOM YHCIie TPHOIMKEHHBIX BEIYUCICHUH, NCTIONB3YSI pa3Hble
CHocoObl CpaBHEHUIA;

— 3aNuChIBaTh, CPABHUBATH, OKPYTJIATH YHCIIOBBIE JaHHBIE PEATbHBIX BEITMUNH C

MCIIOJIb30BaHUEM Pa3HBIX CUCTEM M3MEPEHUS; — COCTABIISATh U OLIEHUBATH PAa3HBIMU
Croco0aMy YMCIIOBBIE BRIPAYKEHUS NP PELICHUH MPAKTUYECKUX 3a7a4 1 3aj1ad U3
JPYruX y4eOHBIX MPEIMETOB

Buinycknux
noayuum
B03MONCHOCD !

-CBOOO/IHO ONEPHUPOBATH YHCIOBBIMUA MHOKECTBAMU IIPH PELLICHUH 3a1a4;

— IOHUMATh IPUYUHBI U OCHOBHBIE HJIEH PACLIMPEHHUS YUCIOBBIX MHOXKECTB;

— BJIaJIeTh OCHOBHBIMU TIOHSITUSIMH TEOPHU JICTTMMOCTH MPH PEIICHUN CTaHIAPTHBIX
3a1a4

— uMeTh 0a30BBIE MPEJICTABICHUS O MHOXKECTBE KOMILJICKCHBIX YHCET;

— CBOOOIHO BBITIONHSTH TOXKIECTBEHHBIC TIPEOOPA30BaHUS TPUTOHOMETPUUECKUX,
JIOrapU(pMHUYECKHX, CTETIEHHBIX BBIPAXKEHUH;

— BJaJeTh popmyIioit OmHoMa HproToHa;

— IPUMEHATH NP PELLICHNUH 3a/1a4 TeOpeMy O JIMHEHHOM npeacrasiennd HO/L;

— MPUMEHATH TpH peleHny 3a7a4d Kuraiickyro Teopemy 00 ocTaTkax;

— IPUMEHATH NPH pelieHny 3a1a4 Manyto Teopemy depma;

— YMETb BBINOJHSITH 3aMMCh YHCIIA B MO3UIIMOHHON CUCTEME CUHCIICHNUS;

— IPUMEHATH NP PELICHUH 33124 TEOPETUKOYHUCIOBBIE (PYHKIIUH: YHCIIO U CyMMa
nenuTenel, QyHKIuo Dijepa;

— IPUMEHSTH TIPU PEIICHUH 3a]1a4 [EITHbIC JIPOOH
— IPUMEHSATH TP PEICHUH 3a]1a4 MHOTOWICHBI C JIEHCTBUTELHBIME U TIETBIMU
ko3 purmeHTamu;

— BJIaJEeTh NOHATHAMH NPUBOAUMBINA ¥ HEPUBOAUMBI MHOTOUICH U IPUMEHSTD X
[IPY PELICHUH 3a/ay;

— MPUMEHATH Tpy pereHny 3a7a4 OCHOBHYIO T€OpeMy areOpsl;

— IPUMEHATH IPH PELLICHNH 3a/1a4 pocTeiimue GyHKINN KOMIUIEKCHON TIepeMEeHHOM
KaK reoMeTpHyecKUe Ipeodpa3oBaHusl.

B noBceaHeBHOM KM3HU U IPU U3YYEHUH APYTHX YUEOHBIX IPEAMETOB:

— BBINOJIHSATD ACUCTBUS C YUCJIOBBIMU JAHHBIMU IIPU PELICHUU 33a4 IPaKTUYECKOTI0
XapakTepa U 3a/1a4 U3 pa3IMyHbIX 001acTel 3HaHUH, UCIIOJIb3Ys IIPU HEOOXOAUMOCTH
CTIpaBOYHBIE MaTEPHAaJIbl U BEIYUCIUTEIbHBIC YCTPONUCTBA;

— OLIEHUBATh, CPABHUBATh U UCIIOJIb30BATh NIPH PELICHUH [IPAKTUYECKUX 3374
YKCJIOBbIE 3HAUEHHSI PEAIbHBIX BEJIMUUH, KOHKPETHBIE YHUCIIOBBIE XapaKTePUCTUKU
00BEKTOB OKPY’KAOIIETO0 MUPA
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YpaBHeHUs U HEPaBEHCTBA

BrimyckHuk
Hay4yuTCs:

— CBOOOJTHO OTIEPUPOBATH MTOHITUSAMU: YPaBHEHHE, HEPABEHCTBO, PABHOCWIIBHEIC
ypaBHEHUS M HEPABEHCTBA, YPaBHEHHUE, SIBIAIOIIEECS CIEACTBUEM JPYTOro YpaBHEHMUS,
YpaBHEHUSI, PABHOCHJIbLHBIC HA MHOXKECTBE, PABHOCHJIBHBIC MPEO0Pa30BaHus YPaBHCHHUI;
— pelaTh pa3HbIC BUJbI YPABHEHUI U HEPABSHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPBIC
ypaBHeHus 3-it u 4-i cTeneHei, IPOOHO-PalMOHATIFHBIE ¥ HPPALlHOHATIHHBIE;

— OBJIaJIETh OCHOBHBIMH THITAMH MTOKA3aTENbHBIX, TOTapU(HMUIECKIX, HPPAIHOHATBHBIX,
CTETICHHBIX yPaBHEHUI W HEPABEHCTB M CTAHAAPTHBHIMHI METOIaMH MX PEIIeHUH 1
MPUMEHSTh UX TIPU PEUICHUU 33]1a4;

— MPUMEHSATH TeOpeMy be3y k peleHuto ypaBHeHMIA;

— NPUMEHSATH TeopeMy Buera jis pemieHusi HeKOTOPBIX YPaBHEHUH CTEIICHU BBIIIIC
BTOPOIf;

— MMOHUMATH CMBICII TEOPEM O PABHOCHIIBHBIX U HEPABHOCHIIBLHBIX MPE0OPa30BaHUIX
ypaBHEHUH U YMETh UX TOKA3bIBATh;

— BIIAJIETh METOAMH PEICHHS YPaBHEHUI, HEPABEHCTB U MX CHCTEM, YMETh BHIOMPATh
METO/] peIICHHUs U 000CHOBBIBATH CBOM BHIOOD;

— UCIIOJIB30BAaTh METOJ MHTCPBAJIOB JJIA PCUICHHUA HCPABCHCTB, B TOM YHCJIC IlpO6HO'
paIOHANBHBIX U BKIIOYAIONINX B Ce0S HPpaAIOHATBHBIE BRIPAKESHIIS,

— pemiaTh anredpandecKie ypaBHEHUS U HEPABEHCTBA M X CHCTEMBI C TTapaMeTpaMu
anredpanveckuM U rpauaecKuM METOTaMU;

— BIIQJIETh Pa3HBIMHU METOJIaMH JI0KA3aTEIhCTBA HEPABEHCTB;

— pemiaTh YpaBHEHHUS B IIENBIX YHCIIAX;

— U300pakaTh MHOYKECTBA Ha TUIOCKOCTH, 3a/1aBaeMbI¢ ypaBHECHUSAMHU, HEPABCHCTBAMU U
nX CUCTCMaMM,

— CBOOOJIHO KCIIOJIb30BaTh TOXICCTBEHHbBIE MPE0OPa30BaHuUs PU PEUICHUH YPaBHEHUM
Y CHCTEM ypaBHEHHIA.

B moBceHEeBHOI JKW3HU U NIPU U3YYECHUHU JAPYTUX MTPEIMETOB:

— COCTaBJISTh U PelIaTh YpaBHEHUS, HEPABEHCTBA, X CUCTEMEI P PEIICHUH 33124
JIPYTUX Y4eOHBIX MPEIMETOB;

— BBITIOJTHATH OLIEHKY NPaBIONOI00HS PE3yJIbTaTOB, MOTYYaeMBIX IIPH PEIICHUH
pa3INYHBIX YpaBHEHHUH, HEPABEHCTB U UX CUCTEM IIPH PEIIEHUH 3a/1a4 IPYTUX YIeOHbIX
MPEIMETOB;

— COCTaBJISTh U pPellaTh YPaBHEHUS M HEPABEHCTBA C MTapaMeTpaMU MPH PEIICHUH 3a/1a4
JIPYTUX y4eOHBIX PEIMETOB;

— COCTaBJIATH YPAaBHCHUEC, HCPABCHCTBO MJIM UX CUCTEMY, OIIMCBIBAIOIIUC PCAJIbHYTO
CUTYyalUIO WA MPUKIIAJJHYIO 3a1a4y, HHTCPIPECTUPOBATE IMMOJTYYCHHBIC PE3YJIbTAThI; —
WCIIOJIB30BaTh MMPOrPaMMHBIE CPEJICTBA IIPH PEIIEHUH OTACIHHBIX KIIACCOB YPaBHEHUH U
HEPABEHCTB

Buvinycknux
noaAyYuUm
B03MONCHOCID:

— cBOOOIHO OTPENENATh THII ¥ BEIOMPATh METOJ] pEIICHHUS TIOKa3aTeNbHBIX U
Jorapu(pMHIECKHX YPAaBHEHUH W HEPABEHCTB,

HppalyOHaIbHBIX YPABHEHUI H HEPABEHCTB, TPUTOHOMETPUYECKUX YPAaBHEHUN 1
HEPABEHCTB, UX CUCTEM;

— cBOOO/IHO pemIaTh CHCTEMBI TMHEWHBIX YPaBHEHHIA;

— peuiaTh OCHOBHBIE THIIbI YPABHEHUI Y HEPABEHCTB C MTapaMETPaMU;

— MPUMEHATh NIPH PEeLIeHNH 3aa4 HepaBeHcTBa Ko — ByHskoBckoro,
bepnynnu;

— UMETh NPEACTABICHUE O HEPABEHCTBAX MEXKAY CPEIHUMHU CTEIIEHHBIMU.

B noBceaHeBHOMN )XHU3HU U IIPU U3YYEHUH APYIUX YUEOHBIX IPEAMETOB:

— COCTaBIIATh U pPellaTh YPaBHEHUS, CHCTEMBI YPaBHEHUH U HEPABEHCTBA MPU
pelIeHnH 33/1a4 JPYTrUuX YIeOHBIX PEAMETOB;

— HCIOJIb30BaTh YPaBHEHUSA M HEPABEHCTBA ISl IOCTPOEHUS M UCCIICIOBAHNUS
MPOCTENIINX MaTEMAaTHYECKUX MOJIEIIEH PEANIbHBIX CUTYallui WU IPUKIIaJHBIX
3azad;

— YMCTb HHTCEPIPETUPOBATH HOJ'Iy‘IeHHLIfI Ipyu pCHICHUU YpaBHCHUS, HCPABCHCTBA WJIN
CUCTEMBI pe3yJbTaT, OIEHWUBAThL €ro MPaBAONON0ONEe B KOHTEKCTE 3aJaHHOW pealbHOU
CUTyallur UJIN HpPIKJ'Ia,Z[HOﬁ 3aga4r HEPAaBCHCTBA UJIN CUCTEMBI PE3YJIbTAT, OICHUBATE €T0
npaBuonoa06He B KOHTCKCTC BaﬂaHHOﬁ pCaHLHOﬁ CUTyalluu WJIN HpI/IKﬂaﬂHOﬁ 3aJa4dH.
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DOyHKIMHA

Brimycknauk
Hay4UTCA:

— Bragets nOHATHAMU: 3aBUCUMOCTb BETTMUYHUH, GYHKIMS, apIYMEHT U 3HadeHue (PpyHKIMY,
001acTh OMpeeNeHus] 1 MHOKECTBO 3HAUCHUH QYHKINH, TpaduK 3aBUCIMOCTH, TpaduK
(hyHKIMY, HyIH QYHKINHU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, BO3pacTaHHe Ha YHCIOBOM
IPOMEXYTKE, yOBIBAHHE HA YUCIOBOM IIPOMEKYTKE, HAUOOJIbIIIEE 1 HAaMEHbIICe
BHa4YeHHe (PYHKIMM Ha YHCIOBOM MPOMEXKYTKe, Iepuoandyeckas QyHKIUS, IEPUOJ, YeTHAs
1 HeyeTHas! PyHKIMU 3a/1a4 CBOWCTBA (PYHKIMN: Y€THOCTD, IEPHOANYHOCTS,
OrpaHUYEHHOCTb;

— IPUMEHATH IPH PEILICHUH 3a/1a4 TPpeoOpa3oBaHus TpaQuKoB (QYHKIIHU;

— BIAJCTh TOHATHUSAMH YMCIIOBAs MOCIEI0BATENbHOCTD, apuMeTHIecKas 1
reoMeTpHUecKast MPOrpecCHst

— IPUMEHATH NP PELICHNH 3a/1a4 CBOWCTBA U MPU3HAKHA apU(PMETUIECKON 1
reoMEeTPUYECKON Mporpeccuit.

B noBceaHeBHOM XW3HU U TIPU U3YYEHUH APYTHX YUSOHBIX MPEAMETOB:

— OIIpeneNnsATh [0 rpaguKaM M HCIOIb30BaTh ISl PEIICHUs IPUKIIAIHBIX 3a]a4 CBOMCTBA
[PCAIBHBIX TIPOIIECCOB M 3aBUCUMOCTEH (HAUOOJIbIIINE U HANMEHBIIINE 3HAYCHUS,
POMEXYTKHU BO3pacTaHus ¥ yObIBaHUS (QYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMIITOTHI, TOUKHU Teperuoa,

Mepuoa U T.11.);

— UHTEPIIPETHUPOBATh CBOICTBA B KOHTEKCTE KOHKPETHOU MPAKTUYECKON CUTYallUu;

— OIIpenesnsATh 110 rpaguKaM NpocTeiine XapaKTEPUCTUKH IEPUOIUIECKUX IPOLIECCOB B
OHMOJIOTHH, IKOHOMHUKE, MYy3bIKE, PAIMOCBS3U U Jp. (aMILTUTY1a, IEPUOJ U T.I1.)

Buinycknux
noayuum
B03MOINCHOCD !

OrnepupoBaTh MOHATUIMU:

-3aBHCUMOCTD BEJIMYMH, QYHKIUS, apTYMEHT U 3Ha4eHue QyHKIMU, 00JacTh ONpeIeICHuUs
1 MHO’KECTBO 3HaUeHMH (pyHKIUH, rpadiK 3aBUCUMOCTH, TpaduK YHKIINH, HYIIT
(YHKIIUH, IPOMEXYTKH 3HAKOTIOCTOSTHCTBA, BO3PACTAHNE HA YNCIIOBOM IPOMEXKYTKE,
yObIBaHME HA YUCIIOBOM MPOMEKYTKE, HANOOJbIIIee M HAaNMEHbIIIee 3HaYeHne QYHKIIMH Ha
YHCIIOBOM MPOMEKYTKE, EPHOANYECKast (PYHKIIMS, IEPHOJI, YSTHAS M HeueTHas QYHKIHH;
— OTepPUPOBATh MOHATHSIMU: TIpsiMasi U 0OpaTHast IPOMOPIIMOHATILHOCTD, INHEWHAS,
KBa/IpaTUYHas, JorapupMUIecKas 1 rmokasarenbHas (QyHKIUH, TPHTOHOMETPUYECKHE
yHKLMH;

— onpeneNATh 3HaueHNe (PYHKIMH 110 3HAUYSHUIO apTyMEHTa IIPU pa3IngHbIX CIIoco0ax
3aaHusl QYHKIUH;

— CTpOUTH rpadMKU M3Y4YEHHBIX (QYHKIINH;

— ONKCHIBATH 1O rpadHKy U B MPOCTEHIINX CIydasx 1o GpopMyIie oBeJeHUE U CBOHCTBA
(byHKIUH, HAXOUTh 10 TpaduKy QyHKIMH HAaMOOJIbIINEe U HANMEHBIINE 3HAUCHHS,

— CTPOUTH 3CKU3 Tpadrka QYHKIMH, YAOBIETBOPSIONIEH IPUBECHHOMY HA00pY yCIOBUI
(TIpoMeXKyTKH BO3pacTaHus/yObIBaHMsI, 3HaUeHHE QYHKIIUH B 33J]aHHOW TOYKE, TOUKH
HKCTPEMYMOB, ACUMIITOTHI, HYMH (GYHKLUUH U T.1.);

— peurath ypaBHEHHS,

MPOCTEHIIINE CUCTEMBI YPaBHEHHM, UCIIONB3Yys CBOUCTBA (YHKINH U UX TPa(UKOB;
BJIaJCTh MOHATHEM aCUMITOTHI U YMETh €r0 MPUMEHSTH PU PEIIeHUH 3a1ad; —
MPUMEHSTh METOJIBI PELIEHU TpocTedmuX AuddepeHnanbHbIX ypaBHEHUH IEPBOro U
BTOPOTO TTOPSIIKOB.

B moBceiHEBHOM )KM3HU ¥ IPU U3YYCHUH JPYTUX YYEOHBIX MTPEAMETOB: — ONPEACISATh 10
rpaduKam 1 UCIIOIB30BATh JUTS PENICHHUS MPUKJIAIHBIX 3a]1a4 CBOWCTBA PeabHBIX
MPOLIECCOB U 3aBUCUMOCTEN (HanOOJIbIINE 1 HAMMEHBILUE 3HAYCHUS, TPOMEKYTKU
BO3pACTaHUs M yOBIBaHUS (DYHKIIMH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA, aCHMIITOTEHI,
MEePUOT U T.I1.);

— UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaIUH;

— OTIpPeneNsATh M0 rpaduKaM NpoCTEHIINe XapaKTePUCTUKHU MIEPHOANIECKUX MPOLIECCOB B

OMOJIOTHH, YKOHOMHKE, MY3bIKE, PAAHOCBSI3U U Ip. (aMILTUTYA, IEPHO ¥ T.I1.)
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DeMeHThl MATEMATHYECKOT0 aHAJIN3A

BrimyckHuk
Hay4yuTCs:

Brnagerr moHATHEM OECKOHEYHO YyOBIBAarOIIas T€OMETPHUYECKas MPOTPECCHS U YMETh
MIPUMEHSITh €r0o IIPH PEIICHUN 3a/1a4;

— MPUMEHSTD IS PEIICHIS 3a1a9 TCOPHIO MPEACIIOB;

— BJAACTh IOHATHSAMU OECKOHEYHO OONbIIME W OCCKOHEUHO Mallble YHCIIOBBIC
MOCJIEIOBATEIILHOCTA M YMETh CPAaBHHUBATh OSCKOHEUHO OOJIBIIHNE M OSCKOHCYHO MaJIbIe
MOCJIEIOBATEIBEHOCTH,

— BIIA/IETh OHATUSMU: TIPOU3BOIHAS (PYHKIIMH B TOUKE, POU3BOTHAS (DYHKIIUM;
BBIYMCIISITH TPON3BOAHBIE 3JIEMEHTAPHBIX (DYHKITUI 1 UX KOMOMHALINH;

— UCCIIENI0BATh (DYHKIIMH HA MOHOTOHHOCTh ¥ SKCTPEMYMBI;

— CTPOUTH TpaUKH U MPUMEHITH K PEIICHUIO 3a/1a4, B TOM YHCIIE C TTapaMeTPOM;

— BIIAQJICTH MOHATHEM KacaTelbHas K rpadpuky (QpyHKIMN M yMETh NPHUMEHSTH €ro Mpu
peleHun 3a1a4;

— BIIAJIETh OHATHUSAMHU IepBO0Opa3Has (GyHKIIHS, OTIpeIeTICHHbBIN HHTETPAT;

— IpUMEHATH TeopeMy HbroTona—JIeiiOHuMIIa 1 ee ClieACTBUS I PELICHMs 3a1a4.

B noBceiHEBHO KU3HU U ITPU U3YUCHUH JAPYTUX YUCOHBIX MTPESIMETOB:

— pemaTh MPUKIATHBIE 337a4d U3 OMOJOTHH, (GU3UKHA, XUMUHU, SKOHOMUKA U JPYTUX
MIPEMETOB, CBSI3aHHBIC C UCCIICIOBAHUEM XapaKTEPUCTUK MPOIIECCOB;

— WHTEPIIPETUPOBATH MOJTYUYCHHBIE PE3yIbTaThl

Buinycknux
noxy4um
B03MOJNCHOCD:

— CBOOOJHO BIAACTh CTAHJAPTHBIM anapaTOM MaTeMaTH4YeCKOro aHajau3a i
BBIYMCJICHUS TTPOU3BOIHBIX (DYHKITUM OJHOH MEPEMEHHOI;
— CBOOOJHO MPHUMEHATH ammapaT MaTeMaTHYEeCKOro aHaiu3a JUIsl HCCIeIOBaHUS
(GYHKIHA 1 TOCTPOeHUS Tpa)UKOB, B TOM YHCIIE€ UCCIIEOBAHNS Ha BBHITYKIIOCTD;
— OIEepUPOBATh MOHATHEM NIEPBOOOPA3HON (DYHKIIMHU I PELICHMS 3a]1a4;

— OBJAJETh OCHOBHBIMHU CBEICHHSAMH 00 wuHTerpajie HbioToHa—JlelOHMIIA W erQ
MPOCTEUIINX NPUMEHEHUSAX;

— OIEpUPOBATh B CTAHJAPTHBIX CUTYaIMSIX MPOU3BOJHBIMU BBICIIMX MOPSIAKOB; — YMETh
MIPUMEHSATH TPY PEUICHUH 33]1a4 CBOMCTBA HENMPEPHIBHBIX ()yHKIIHIA;

— yMETh NIPUMEHTh NPHU PELICHNUH 3a1a4y TeopeMbl BeilepiuTpacca;

— yMETh BBINOJHATh NPHOJMKEHHBIC BBIYUCICHUS (METOIbI PEIICHUS YPaBHEHUH,
BBIYMCIICHHS OTIPEICTICHHOTO MHTErpaia);

— YMeTb MNPUMEHSATh NPUIOKEHHE MPOU3BOJHOM M ONpPENEICHHOr0 HHTerpana K
PELICHUIO 33]1a4 €CTECTBO3HAHMUS;

— BIIQJIETh TIOHATUSMHU BTOpAasi MPOM3BOIHASI, BBHIMYKIOCTh Tpaduka YHKIHA U YMETh
HCCIIeIOBATh (DYHKIIUIO HA BBITYKIOCTh

B noBcenHeBHOM KU3HU U MIPH U3YYEHUH APYTUX YICOHBIX MPEIMETOB:

-pemiath NPUKIAJAHBIE 3aJa4d W3 OUONOTHUH, (DUBMKH, XUMHUH, SKOHOMHKH H
APYIrUX MOPEOAMETOB, CBJA3aHHBIC C MCCIEIOBAHUEM XapaKTEPUCTHUK peajbHBIX
MPOIIECCOB, HAX0XJSHUEM HAaUOONBIINX U HANMEHBIIINX 3HAYEHUM, CKOPOCTH U
YCKOpPEHHUS U T.I.;

-AHTEPIPETUPOBATH NMOJTYUYECHHBIE PE3YIbTATHI.

CraTucTHKA ¥ TeOpUs BEPOSITHOCTEM, JIOTUKA U
KOMOMHATOPUKA

Brimycknauk
HAay4UTCSA:

— OmneprpoBaTh OCHOBHBIMH OITUCATEILHBIMU XapaKTePUCTUKAMH YHCIOBOTO HaOopa,
MOHSATHEM T'€HepaJibHasi COBOKYITHOCTH M BEIOOPKOW U3 HEe;

— OIIEpUPOBATh NOHATHAMH: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa U MPOU3BEACHHUE
BEPOATHOCTEH, BBIYHCIISATH BEPOSITHOCTH COOBITHH HAa OCHOBE MOJICYETA YHCIIa UCXO/I0B;

— BJIaJIeTh OCHOBHBIMU ITOHATUSIMU KOMOMHATOPUKY U YMETh UX IIPUMEHSTh NP PEILICHUH
Banay;

— UMETh NpeJICTaBIIeHnEe 00 OCHOBAaX TEOPHH BEPOSTHOCTEI;

— UMETbh NPEJICTABIICHUE O IUCKPETHBIX U HEIIPEPHIBHBIX CIyYalHbIX BEJIMUUHAX U
pacrpeneneHusx, O He3aBUCUMOCTH CITy4aiiHbIX BEJINUMH;

— UMETh MPEACTABICHUE O MATEMaTHYECKOM OKUIAHUU U TUCTIEPCUU CITy4alHBIX
BEJINYNH;

— UMETb IPE/ICTaBICHUE O COBMECTHBIX pacIlpee/ICHUX CIIydaliHbIX BEJINYMH;

— IIOHUMATh CYTh 3aKOHA OOJIBIINX YHCEN M BEBIOOPOYHOTO METO/a U3MEPEHUS
BEPOATHOCTEH;

— UMCTh NPCACTABJIICHUC O HOPMAJIbHOM paCcOpCACICHUN U IPUMCPAX HOPMAJIbHO
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[pacTpeeNICHHBIX CITYyYaliHbIX BEIMYHH;

— UMETH MPEICTABICHUE O KOPPEIAINNHN CITy9aifHBIX BEJTNIHH.

B moBcenHEBHOI KU3HU U TIPH U3YYECHAN APYTUX MPETIMETOB:

— BBIYHCIISATH WM OIICHUBATH BEPOSTHOCTH COOBITHI B PealIbHOM KHU3HH,
-BBIOMPATh METOJIBI MOAXOISAIICTO MPEJICTABICHUS U 00pa0OTKH JaHHBIX.

Buinycknux
noxyuum
B03MONCHOCID:

-MMETb MPEJICTABICHHUE O JUCKPETHBIX U HEMIPEPBIBHBIX CIIyUYaHBIX BETUUUHAX U

pacnpeneneHusX, O HE3aBUCUMOCTH CITyYailHbIX BEJIMYUH;

-UMETh NpPEACTAaBICHHE O MaTeMaTHUYECKOM OXHIAAHUM U JUCHEPCHU

CIIy4ailHBIX BEJIUYUH;

-UMETh MPEICTAaBICHUE O HOPMAJIBHOM paclIpelesieHud U IpUMepax

HOpPMaJbHO pACIpEIeNICHHBIX CIyYailHbIX BEJIMYMH;

-IOHUMATh CyTh 3aKOHA OOJBIINX YHCEN U BEBIOOPOYHOTO METOAa U3MEPEHUS

BEPOSITHOCTEM;

-UMETh NPEACTaBICHNE 00 YCIOBHOM BEPOSITHOCTH U O MOJHON BEPOATHOCTH,

MPUMEHSTh UX B PEIICHUU 3a]1a4;

-UMETh IIPEACTABICHUE O Ba)KHBIX YACTHBIX BUJIAX PACIPEIEICHUN U IPUMEHSATh

HUX B pElICHUH 3a/1a4;

-UMETh NPEACTABICHUE O KOPPEJSILUU CIyYalHbIX BEJIMYMH, O JIUHEHHON

perpeccuy;

-UMETH MPEJICTABICHUE O LICHTPAIBHOUN NpeIETbHON TEOPEME;

— UMETH MPEICTaBICHUE O BEIOOPOYHOM K0d(D(DHUIIMEHTE KOPPEISIIIUA U THHEHHON

perpeccuu;

— UMCTb NPCACTABICHUC O CTATUCTUYCCKUX T'HIIOTE3aX U IIPOBEPKE CTATUCTUYECKOM

THIIOTE3BI, O CTATHCTHKE KPUTEPHUS H €€ YPOBHE 3HAYMMOCTH;

— UMCTb NPECACTABICHUC O CBA3HU OMIIMPUUYCCKUX U TCOPETUUCCKUX pacnpeneneHI/H‘/’I;

— MIMETh NPEJICTaBICHHE O KOAUPOBAHUH, JIBONYHON 3aITUCH, TBOUYHOM JIEPEBE;

— BJIaJIeTh OCHOBHBIMH MOHATUSIME Teopuu rpadoB (rpad, BepmvHa, pedpo, cTerneHb

BEPIINHBI, MyTh B rpade) ¥ yMETh IPUMEHATH UX TPH PEIICHHH 3a/1ay;

— MMETH NIPEJCTABICHUE O JEPEBbIX U YMETh [IPUMEHATH [IPU PELICHUH 3a7a4;

— BIIQJICTh TIOHATUEM CBS3HOCTH U YMETh NPUMEHSITH KOMIIOHEHTHI CBSI3HOCTH IIPH

peleHn! 3a/1a4;

— YMETh OCYIIECTBIISITH ITyTH 10 pedpam, 00Xo/1bl pedep U BeplinH rpada;

— UMCTb NIPEACTABJIICHUC 06 BﬁﬂepOBOM 1 raMUJIbTOHOBOM ITYTHU, UMETH MMPEACTABIICHUEC

O TPYAHOCTH 33/1a41 HaXO’K/ICHHS TaMHJIbTOHOBA ITyTH;

— BJIQJICTh IOHATUSIMU KOHEYHBIE M CYETHBIC MHOKECTBA i YMETh MX IIPUMEHSATH IPU

peleHn! 3a/1a4;

— YMETb IPUMEHATh METO]] MATEMaTUIECKOI WHIIYKIIUH;

— YMETb IPUMEHATh NpUHIHUI JIupHXJjie Npy peleHnH 3a1ay.

B noBcenHeBHOW KU3HU U TIPH U3YYEHHUH JAPYTUX TPEIMETOB:

-BBIYUCIISATH WJIHM OLIEHUBATh BEPOSITHOCTU COOBITUHN B peasibHOM KU3HU;

-BBIOMPATh MOIXOISAIINE METO/IBI IPEICTABICHUS M 00paOOTKHU JaHHBIX;

-yMETh pelaTh HECI0KHBIE 3a/1a4l Ha IPUMEHEHUE 3aKOHA OOJIBIINX YUCEI B

COLIMOJIOTHH, CTPAXOBaHUHU, 3APABOOXPAHEHUHU, 00ECIIEUeHUH Oe30M1acHOCTH
HACeJICHUS B UpE3BBIYAWHBIX CUTYAIHSX.

TexcrToBbIE 3a7aun

Brimycknauk
HAy4HUTCH:

-peliaTh pa3HbIe 33/1a4M IMOBBIIIEHHON TPYTHOCTH;

— aHAJIM3UPOBATh YCJIIOBUEC 3a/1a4H, BBI6I/IpaTB ONTUMAaNIbHBIN MCTO/J pCUICHUA 3a/la4u,
paccMaTpuBasl pa3IUdHbIC METOTBI;

— CTPOUTHh MOJICh PEIICHUS 3a7a49H, POBOAUTH JOKA3aTEeIbHBIC PACCYKIACHUS MTPH
pelIeHnY 3a7a4u;

— pemaTth 3aaa4dd, TpeOyromue nepedopa BapuaHTOB, MPOBEPKH YCIOBHUH, BRIOOpa
ONITUMAJILHOTO Pe3yJIbTaTa;

— aHAIM3UPOBATH U UHTEPIPETUPOBATH ITOJIYICHHBIC PEIICHHS B KOHTEKCTE YCIOBHS
3a/1a4y¥, BEIOUPATh PEIICHUs], He TIPOTHBOPEYAIINE KOHTEKCTY;
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— MEPEeBOAUTH MIPH PEIICHUN 3a1a49¥ HH(OPMAIUIO U3 OJHON (DOPMBI 3aIHCH B IPYTYIO,
UCTIOJIB3Ysl PU HEOOXOIUMOCTH CXEMBI, TaOJHIIBI, TPa(UKH, JUATPAMMBI.

B moBceHeBHOI JKU3HU U IIPH U3YYEHUHU APYTUX MPEIMETOB:

— pemaTh MPaKTHIECKHE 3a7a9u 1 3a/1a4H U3 JPYTUX [IPEIMETOB

Buinycknux
noxyuum

BO3MOMNCHOCHb.!

-pelaTh 3aJa4yy pa3HbIX TUIIOB, B TOM YHUCJIE 3a/1a4d [TOBBILIEHHON TPYIHOCTH;
-BBIOMpATh ONTUMAJIBHBIA METOJ pelIeHUs 3aa4H, pAaCCMaTPUBast pa3IMuHbIe
METO/IbI;

-CTPOUTH MOJENb PEIICHUS 3aa4H, IPOBOJAUTH 10KA3aTEIIbHBIE PACCYKICHUS;
-pelaTh 3aaa4u, Tpedyroiue nepedopa BapuaHTOB, IPOBEPKH YCIOBUM, BbIOOpa
ONTUMAJIBHOTO PE3yJIbTATa;

-aHaJM3UPOBATh U UHTEPIIPETUPOBATH PE3YIbTAThl B KOHTEKCTE YCIOBUS
3a/1auu, BEIOMPATH pelIeHUs, HE TPOTUBOPEYAIINE KOHTEKCTY;

-[IepEeBOIUTH NPHU PEIISHUH 3a]la4u HH(OPMALUIO U3 OAHOU GOPMBI B IPYyTryIo,
UCIIONIB3YS TPU HEOOXOAMMOCTH CXEMBI, TaOJIULIbI, TpadUKH, AHArPAMMBI;

B noBceiHeBHOM KHU3HU U MIPU U3YUEHUH APYTUX OPEIMETOB:

-pelaTh NpakKTUYECKUE 3a1a4M U 3a/1a4l U3 JIPYTUX MPEIMETOB.

I'eomerpusn

BeinmyckHuk
Hay4yuTCs:

1) omepupoBarh Ha 6a30BOM ypOBHE MOHITHIMH: TOUYKA, MPsiMas, INIOCKOCTh B
IIPOCTPAHCTBE, NAaPAJICIbHOCT U NEPIEHANKYISIPHOCTD IPSIMBIX U IIJIOCKOCTEH;
2) pacrio3HaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TpU3Ma, NUpPaMHUja,
IPSIMOYTOJIbHBIN Napajuienenunes, Kyo);

3) m300pakaTh U3y4yaeMble GUTYpBI OT PYKH U C IPUMEHEHUEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB;

4) nenath (BBIHOCHBIC) IIOCKUAE YEPTEIKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

5) wu3BiekaTh HHPOPMALIKIO O IPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (hUrypax,
[IPEICTAaBICHHYIO Ha YepTekaxX U PUCYHKAX;

6) npumenars Teopemy Iludaropa mpu  BBIYHCICHHH  3JEMEHTOB
CTEPEOMETPUUECKHUX PUTYD;

7) HaxOQUTh OOBEMBI U IJIONIAIU TIOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB
C IpUMEHEeHueM GopmyI;

8) pacmo3HaBaTh OCHOBHBIE BH/IBI TN BpalleHus (KOHYC, WINHAD, chepa u
1ap);

9) HaxoaUTh 0OBEMBI U IJIONIAIM TTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB
U TeJ BpallleHUs C IpUMEHEHUuEM (HopMyIl.

B nmoBcenHEeBHOM XM3HU U IIPU U3YUEHUU APYTHX MIPEIMETOB:

1) cooTHOCHTH aOCTpaKTHBIE TEOMETPHUYECKHE MOHITHS B (PaKTHI C peaTbHBIMH
KU3HEHHBIMH OOBEKTAMH U CUTYaIUsIMH;

2) HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX FEOMETPUUYECCKUX QUTYD IS
pelIeHus TUIIOBBIX 3a7a4 PAKTUYECKOIO COACPIKAHMUS;

3) COOTHOCHTH ILTOIIAU TTOBEPXHOCTEH TEJI OUHAKOBOH (POPMBI Pa3IMIHOTO
pa3smepa;

4) cOOTHOCHUTH 00BEMBI COCYZOB OJHMHAKOBOW (POPMBI Pa3IMYHOTO pa3Mepa;
OLIEHUBATh (hOpPMY MPaBUIBHOI'O MHOTOIPAHHHUKA [1OCJIE CIIMIIOB, CPE30B U T.II.
(ompenensaTe KOJIU4EeCTBO BEPIIMH, pedep U rpaHell MoJydeHHBIX
MHOTOTPaHHUKOB).
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Buinycknux
noy4um
B03MONCHOCD:

1) omepupoBaTh NOHATHIMHU: TOYKA, MPSAMasi, INIOCKOCTh B IPOCTPAHCTBE,
MapajielbHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX U IIIOCKOCTEH;

NPUMEHSATH IS PEIICHHs 3a]a4d reoMeTpruuecKkue (aKThl, €CIIH YCIOBHS
NpUMEHEHHUS 3aJaHbl B SIBHOH (opMme;

3) pemaTh 3a7aun HA HAXOXKICHUE TEOMETPUUYCCKUX BEIIMYUH 10 00pa3namM WitH
aNropuTMaMm;

4) nenath (BBIHOCHBIC) IUIOCKUE YEPTEIKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM
YHUCJIe PUCOBATH BUJI CBEPXY, COOKY, CTPOUTH CEUEHUSI MHOI'OTPAaHHUKOB;

5) wu3BIEKaTh, HWHTEPHPETHPOBATH U MpPeoOpa3oBbIBaTh HH(POpPMALHIO O
reOMETPUUECKUX (UTypax, MpeCTaBICHHYIO Ha YEPTEkKaAX;

6) mpuMeHSTh reoMeTpudecKue (HaKThI IS PEUICHUS 3a/1a4, B TOM YHCIIE
NPEANoIaraloIuX HECKOIbKO IIaroB perieHus;

7) ONMHUCHIBATH B3aUMHOE PACTIOIOKEHHUE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTRBE;
8) bopmynHpoBaTh CBOWCTBA U IPU3HAKU (DUTYD;

9) noKa3bBIBAaTh FTEOMETPUICCKUE YTBEPIKICHUS;

10) Bnamerp cCcTaHOAPTHOM KiIaccHU(UKanued MNPOCTPAHCTBEHHBIX (QHUIYp
(mupaMubl, IPU3MBI, TapaJUIeNICTUIIC b );

11) HaxoguTh OOBEMBI U IUIOIIAH TTOBEPXHOCTEH T€OMETPUUCCKUX TEII C
npuMeHeHneM GopMyI;

12) BBIYHCIATH PACCTOSHUS U YIJIBI B IPOCTPAHCTBE.

B nmoBcenHEeBHOI )KM3HU U NIPU U3YUYEHUU APYTUX MPEIMETOB!

1) umcrmonp30BaTh CBOMCTBA T€OMETPUUYECKHX (UTyp Mg peHIeHus 3anad
2) TpaKTHYECKOro XapakTepa M 3aj7ad U3 APYrux o01acTei 3HaHMIA.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Beinmyckauk
Hay4uTCs:

1) omepupoBatrh Ha 6a30BOM ypOBHE MOHATHEM JCKAPTOBBI KOOPIUHATHI B
IIPOCTPAHCTBE;
2) HaxOJIUTh KOOPAWHATHI BEPIIMH Ky0a U MPsIMOYTOJILHOTO Tapasuieaenue/ia.

Buinycknux nonyuum
B03MOJICHOCD:

1) omepupoBarh MOHATHUSAMU JEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIAUHATBI BEKTOPA, YIrOJd MEXKIY
BEKTOPAaMH, CKaJSIPHOE ITPOU3BEICHHE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPHI;

2) HaxOJUTh pACCTOSHHE MEXKIy JABYMs TOYKAMH, CyMMY BEKTOPOB U
IIPOU3BEJCHUE BEKTOpAa HA 4YHCIO, YIOJI MEXAY BEKTOpaMH, CKalspHOE
IPOU3BEJIEHNE, PACKIIAbIBATh BEKTOP 10 ABYM HEKOJIJIMHEAPHBIM BEKTOPaM;

3) 3a1aBaTh IIOCKOCTh YPAaBHEHHEM B JICKAPTOBOI CHCTEME KOOPAMHAT;,

pemaTh IpocTellre 3aa4y BBEJJIEHUEM BEKTOPHOro 0a3uca.

Hcropus MaTeMaTHKH

Brimyckauk
HAY4UTCA:

1) onuchIBaTh OT/ACIbHBIC BBIAAOIIMECS PE3YJIbTATHI, IOTYUYCHHBIC B X0/
pa3BUTHSI MATEMATHUKHN KaK HAYKU;

2) 3HATh MPUMEPHI MATEMATUYECKUX OTKPHITHI U UX aBTOPOB B CBSI3U C
OTE€YECTBEHHOW U BCEMUPHON HUCTOPHUEH.

Buinycknux nonyuum

1) moHMMaTh POJIHL MAaTEMAaTHKH B pa3BUTHH Poccumn

B03MOJNCHOCD: 2) MpeCTaBIATh BKJIA]] BBIIAIOIINXCS MATEMAaTUKOB B PA3BUTHE MAaTEMATUKH U
MHBIX Hay4YHBIX 00JacTei;
IIOHUMATh POJIb MAaTEMaTHKH B pa3BuTun Poccuu
MeToabl MaTeMaTHKHU
Brimycknauk 1) npuMEeHSITh U3BECTHBIC METO/IbI MPU PEIICHUHU CTAaHAAPTHBIX MATEMATUICCKUX
HAy4UTCA: 3aj1ad;

2)3amMeyaTh M XapaKTEPU30BaTh

OKpYy XKarollen el CTBUTEILHOCTH;

3) mpuUBOAKTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MMPUPOJIE, B TOM

YHUCie XapaKTepU3YIOIINX KPACOTy U COBEPILIEHCTBO OKPYKAIOIIEro MUpa U
TPOU3BENCHUN NCKYCCTBA

MaTEMaTHUYCCKHUEC 3aKOHOMCPHOCTHU B
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Beinyckrux
noxyuum
B03MONACHOCMb:

1) ucronp30BaTh OCHOBHBIE METO/1bI JI0Ka3aTesIbCTBA,

IIPOBOAMTH JJOKA3aTEIbCTBO U BBIIOJIHATH ONPOBEPKEHUE; IPUMEHSTh
OCHOBHBIE€ METO/bI PELLICHUS] MATEMAaTUUECKUX 3a/aY;
2) Ha OCHOBE MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPO/IEC XapaKTEPU30BATh
KpacoTy U COBEPIIEHCTBO OKPY’KAIOLIET0 MUPa U IPOU3BEAEHUI UCKYCCTBA;
3) mOpUMEHSTh MPOCTEHIINE MPOTPAMMHBIC CPEACTBA H  BJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI IPU PEIICHNU MaTeMaTUYECKUX 3aa4.
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2. COAEP) KAHHUE YYEBHOI'O ITPEJMETA, KYPCA

Coaepxanue ydeOHOro mnpenmera «MaremaTuka: anrebpa W Havajga MaTeMaTHYEeCKOTO
aHanu3a, T€OMETPHs» Ha ypOBHE CpPEAHEro odmiero oOpa3oBaHMsI COCTABIECHO B COOTBETCTBUH C
®I'OC COO, IlpumepHOi#t 00pa3oBaTEILHOW MPOTPaMMOM CpedHero o0Iero odbpa3oBaHus, B TOM
guciae ¢ TpeOOBaHMSAMH K pe3yibTaraM CpeaHero o0mero oOpa3oBaHUs, W  COXPAHSIIOT
MIPEEMCTBEHHOCTh C TPUMEPHON OCHOBHOW 0O0Opa3oBaTeIbHOW MPOrpaMMON OCHOBHOTO OOIIETO
00pa3oBaHU.

[Iporpamma yuebGHOro mpeamera «MaremaTuka: anreOpa W Hadajga MaTeMaTHYECKOTO
aHaJIM3a, TEOMETPHUS» MOCTPOeHA TaKUM O0pa3oM, 4TOOBI 00ECTEUHUTHh NOCTHIKEHHUE IUIAHUPYEMBbIX
oOpa3oBaTenbHBIX  pe3ynbpraToB.  KypcuBom ~ 0003HauyeHBl  JUJAKTHUYECKHE  CIMHUILBI,
COOTBETCTBYIOIIHE OJIOKY pe3yIbTaTOB « BBINYCKHUK MOTYYUT BO3MOKHOCTb HAYUYHUTHCS».

OCHOBHBIMHU COJEpPKaTEIbHBIMU JUHUSAMM yueOHOro mpeamera «MaremaTuka: anredpa u
Hayaja MaTeMaTH4YeCKOTO aHalIM3a, T€OMETPHUs» B COOTBETCTBHH ¢ [IpumepHO#l oOpa3oBaTenbHOI
pOrpaMMOl CpeTHero o0uIero 00pa3oBaHus SIBIISIIOTCS:

Paznen 1. AuireOpa u Havyajia MaTeMaTH4Y€eCKOT0 aHAJIN3Aa
Auare0pa u HayaJsa aHaam3a. [loBTopenue. Penenne 3agau ¢ MCNOIb30BAaHUEM CBOMCTB YUCEI U CUCTEM
CUMCIICHMS, IEJIMMOCTH, A0JIEH U YacTel, MPOLIEHTOB, MOAYyJIel uncen. Pelenue 3a1a4 ¢ HCIOJIb30BaHUEM
CBOWCTB CTENEHEH U KOpHEH, MHOTOYJICHOB, TPeoOpa30oBaHUil MHOTOWIECHOB U TPOOHO-pAIlMOHATIBHBIX
BbIpa)kKeHHUH. Pemienue 3a1ay ¢ MCIOIb30BaHUEM I'palyCHONM Mephl yriia. Moylb 4uciia ¥ €ro CBOMCTBA.
Pemenue 3aau Ha JBU)KEHHE U COBMECTHYIO PabOTy, CMECH U CIUIABBI C TIOMOUIbIO IMHEHHBIX, KBaJPAaTHBIX U
JIpOOHO-PaLlMOHANBHBIX YPaBHEHUH U UX cUCTEeM. PelieHue 3a1a4 ¢ HIOMOIIbIO YUCIIOBBIX HEPABEHCTB U CUCTEM
HEpPaBEHCTB C OJHOM MEPEMEHHOM, C IPUMEHEHHEM H300paXKEeHUs YUCIIOBBIX IPOMEKYTKOB. Pemenue 3amaq ¢
UCTIOJIb30BAaHHEM YUCIIOBBIX (PyHKIMH U UX rpadukos. Vcnonb30BaHne CBOMCTB U rpaMKOB JIMHEHHBIX U
KBaJpaTHYHBIX (QYHKIMH, 0OpaTHOH MponopunoHanbHOCTU U pyHKIMK y= X. ['paduueckoe perienne ypaBHeHUN
U HepaBeHCTB. Vcnonb30BaHue onepanuii HaJ MHOKECTBAMHU U BbICKa3bIBaHUAMU. VMcnionabp30BaHNEe HEPABEHCTB
U CHCTEM HEPAaBEHCTB C OJHON NEPEMEHHOM, YHCIOBBIX MPOMEKYTKOB, UX 00BEAMHEHUHN U NTEPECEUCHUI.
[TpumeHeHne pU pelIeHNH 3a1a4 CBOMUCTB apu(hMETHYECKON B TEOMETPHUYECKON MPOTPECCHH, CYMMHUPOBAHUS
0ECKOHEUHOH CXOJSIIEHCS TeOMETPUIECKOM porpeccui. MHOXKecTBa (YHCIOBbIE, TEOMETPUIECKUX QUryp).
XapaKkTepUCTHUECKOE CBOMCTBO, 3JIEMEHT MHOKECTBA, ITyCTOE, KOHEUYHOE, OeCKOHEUHOE MHOXKeCTBO. CrIocoObI
3afaHnsl MHOKeCTB [TogMHOkecTBO. OTHOIIEHUS TPUHAJICKHOCTH, BKIIIOUEHHUS, paBeHCcTBA. Onepanuy Haj
mHokecTBamu. Kpyru Diinepa. Koneunsie u 6eckoHEUHbIE, CYETHBIC U HECUETHBIE MHOXKECTBA. VICTHHHBIE 1
JIOXKHBIE BBICKAa3bIBAaHMsI, OTIEPALIMH HAJ BHICKa3bIBaHMSMHU. AnreOpa BhICKa3bIBaHU. CBsI3b BHICKA3bIBAHUIL C
MHOXkecTBaMH. KBaHTOPBI CyIIECTBOBAHHS U BCEOOLTHOCTH. 3aKOHBI JIOTUKU. OCHOBHBIE JIOTHYECKHE TPaBUIIa.
Pemenne noruueckux 3a7ay ¢ UCIOJIb30BAHUEM KPYroB Diiiepa, OCHOBHBIX JIOTHYECKUX MTPABUIL.
Ymo3zakmouenus. OG0CHOBaHUS U J0KA3aTeNIbCTBO B MateMaTuke. Teopembl. Buasl MareMaTHueCKUX
yTBepkAeHUN. Buabl 1oka3arenscTB. MaremaTrueckas MHAYKLUUSA. Y TBEpkKACHUA: 00paTHOE JaHHOMY,
HPOTHUBOIOJIOKHOE, 00OpaTHOE IPOTHUBOIOI0KHOMY AaHHOMY. [Ipu3Hak u cBoiicTBO, HEOOXOIUMBIE U
noctatouHble ycaoBus. OcHoBHasi TeopeMa apudmeruku. Octatku U cpaBHeHus. AnroputMm EBknuaa.
Kuraiickas Teopema 06 octatkax. Manas treopema depma. q-uuHble cuctemsl curnciaenus. Oynkuus Ditepa,
YHCII0 M CyMMa JIeJIUTENel HaTypalbHOro uncia. Paguannas Mepa yria, TpUrOHOMETpHUYECKasi OKPY>KHOCTb.
Tpuronomerpuueckue GpyHKIMK yncen U yriaoB. GopMyssl IpUBeIEHUS, CI0XKEHUSI TPUTOHOMETPUIECKUX
¢byHKIuMii, hopMyIsIBI IBOIHOTO M NOJOBUHHOTO aprymenTa. [Ipeobpa3zoBanue cyMMbl, pa3HOCTH B IIPOU3BEICHHE
TPUTOHOMETPUYECKUX (PyHKIMH, 1 Ha000poT. Hynmn QyHKIMH, MpOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonbiiee u HaumeHnbliee 3HaueHue GyHkuuu. [lepuonnyeckue GyHKINMU 1 HAUMEHBIIHNH epuoA. YeTHble u
HeveTHbIe PpyHKIMN. OYHKINH «Ipo0Has 9acTh YHCIa» y ={X} U «IeJias 9acTh 9nucia» y = [X ].
Tpuronomerpuueckue GpyHKIMH YUCIOBOTO apryMeHTa y= COSX , y = sinx , y = tgx , y= ctgx . CBoiicTBa u
rpaduku TpuroHoMmerpudeckux GpyHkiuit. OOpaTHbIC TPUTOHOMETpUYECKHE PYHKIINHU, X TJIaBHBIC 3HAYCHMS,
cBoiicTBa U rpaduku. Tpuronomerpuueckue ypaBHeHUs1. OTHOPOAHBIE TPUTOHOMETPUYECKNE YPaBHEHHS.
Pemenne mpocTeNmmx TpUTOHOMETPUIECKUX HEPABEHCTB. 1[pocTeiimme cucTeMbl TPUTOHOMETPUYECKUX
ypaBHeHu#. CTerneHb ¢ AeCTBUTENBHBIM IMOKa3aTeIeM, CBOMCTBA cTerneHu. [Ipocreiiue nokazarensHble
ypaBHEHUs M HepaBeHCTBA. [lokazarenpHast pyHKIMS U ee cBoicTBa 1 rpaduk. Yucio e u GyHKIms y=e*.
Jlorapudwm, cBoiictBa jgorapudma. JlecaTuunbiii 1 HaTypasibHbIN Jorapudm. [IpeobpazoBanue
norapudmuyeckux BoipakeHui. Jlorapupmuyeckue ypaBHeHUs1 U HepaBeHCTBa. Jlorapudmuueckas GyHKIMs 1
ee cBoiicTBa U rpaduk. CteneHHas GyHKIUS U ee cBoicTBa U rpaduk. MppaironanbHble ypaBHEHUS.
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[TepBruHBIE IPEICTaBICHNS O MHOKECTBE KOMIUIEKCHBIX YHCEN. JIeICTBUS ¢ KOMIUIEKCHBIMU YHCIAMH.
KommekcHo conpshkeHHbIe uncina. Moyb 1 apryMeHT yucia. Tpuronomerpudeckas popma KOMIUIEKCHOTO
yycia. Pelenue ypaBHEHUH B KOMIUIEKCHBIX YMciax. MeTo MHTEepBaJIOB AJIsl pELIEHHs HEPABEHCTB.
[TpeoOpaszoBanust rpaduKoB (GyHKIMIA: CABUT, YMHOKEHHE HA YHCIIO, OTPAKEHNUE OTHOCUTEIHHO KOOPAUHATHBIX
oceil. ['padudeckre METOIbI peIICHUs] YPaBHCHHI U HEpaBEHCTB. PenreHne ypaBHEHHI U HEPABEHCTB,
COJIepKALIUX MEPEMEHHYIO 0] 3HaKoM MoayJisi. CHcTeMBbl II0Ka3aTeNIbHBIX, JJOrapu(MUUECKUX U
UppalMOHaNIbHBIX YpaBHeHUH. CUCTEMbI TIOKA3aTEeNbHBIX, TOTapU(PMHUUECKUX U UPPALIMOHATBHBIX HEPABEHCTB.
B3aumno oOparnbie pynkuuu. I'paduku B3auMHO 00paTHBIX PYHKUMH. Y paBHEHHS, CUCTEMbI ypaBHEHUI ¢
napameTpoM. @opmyna bunoma HerotoHa. Penenue ypaBHEHU CTETIEHH BhIIIE 2 CIICIUATBHBIX BUIOB.
Teopema Buera, Teopema besy. [IpuBoanmblie 1 HenpUBOgUMbIE MHOTOUIEHBI. OCHOBHAs Te€OpEeMa areOpsl.
Cummerpuueckue MHOTOWIEHB!. [{enounciennbie u 1eo3HayHble MHOTOWIEHBI. J{nodanToOBbI ypaBHEHHUSI.
Llennbie nqpobu. Teopema depma o cymme kBaapaTtoB. CyMMBI B PSIIIbI, METOABI CYMMUPOBAHHS U TIPU3HAKU
cxoaumMocTH. TeopeMsl 0 MPUOIMKEHUH JeHCTBUTENBHBIX YHCEN PAllMOHATBHBIMUA. MHOXKECTBa Ha
KOOPAMHATHOM MmiockocTh. HepaBencto Komu—ByHAKOBCKOro, HepaBeHCTBO MeHceHa, HepaBeHCTBa O
cpenuux. [Tonstue npenena GpyHkmu B Touke. [lonsTre nmpenena GyHKINH B 0€CKOHEUHOCTH. ACHMITTOTHI
rpaduka Gynkunu. CpaBHeHHE OECKOHEYHO MaJIbIX U OeckoHeuHO Ooybimnx. HempepbiBHOCTD (DyHKITUH.
CgoiicTBa HenpepsIBHBIX pyHKIMi. Teopema Beliepmrpacca. uddepenuupyemocts pynkiuu. IIponssoanas
¢ynkuun B Touke. KacarenpHas k rpaduky pyHkumu. ['eomerpudeckuii 1 Gpu3ndeckuii CMbICI IPOU3BOIHOM.
[Tpumenenue npou3BoaHO B pusuke. [IponsBoansie anemMmenTapabix pynkuuii. [Ipasuna nuddepeHunpoBanus.
Bropas npousBonHas, ee reomeTpudeckuii 1 puzndeckuit cMplci. TOUKH 3KcTpeMyMa (MakcuMyMma U
MUHHMYMa). VccreioBaHme dlIeMeHTApHBIX (PYHKIUI HA TOUYKH IKCTpEMyMa, HanOoJbIlee 1 HanMEeHbIIIee
3HAa4YeHHUE C MOMOILBI0 pon3BoAHOM. [locTpoenne 232 rpadukoB GyHKIHIA ¢ TOMOLIBIO TPOU3BOIHBIX.
[IpumeHeHne MPOU3BOAHOM MpH pelieHn  3a1a4. Haxoxaenue SKkcTpeMyMoB (DyHKIMNA HECKOIBKHX
nepemeHHbIX. [lepBooOpasnas. Heonpenenennsii uaterpai. [leppooOpasHbie 2eMeHTapHBIX (YHKIHH.
[Tnomane kpuBosMHEHHOU Tparnenuu. @opmyna Herorona-JleiiOuuma. OnpenencHHbIN nHTErpajl. BerauciaeHue
IUIOIIAAeH TNIOCKUX (PUTYp U 0OBEMOB TEJI BPALIEHHUS C TOMOILBIO HHTErpasia.. MeTo/ibl peleHus
(yHKIIMOHANBHBIX yPaBHEHUI 1 HEPABEHCTB.

Pazpnen 2. 'eomeTpust

[ToBropenne. Pemenne 3amady ¢ NpUMEHEHHMEM CBOWCTB (HUryp Ha IUIOCKOCTH. 3aJadyd Ha

JI0OKa3aTelIbCTBO W IIOCTPOCHHE KOHTpIpuMepoB. Mcmonp3oBaHue B 3ajadax MPOCTEHIINX

JIOTUYECKHUX MpaBmil. Perenue 3aiad ¢ UCIOIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHHH B

IPsIMOYTOJIBHBIX TPEYTOJIbHUKAX, (aKTOB, CBSI3aHHBIX C UYETHIPEXyrojbHUKamMu. Pemenue 3amau c

UCIIOJIb30BaHHEM (DaKTOB, CBS3AaHHBIX C OKPY)KHOCTSAMH. PermieHue 3ajad Ha HM3MEpEHHs Ha

MJIOCKOCTH, BBIYMCIIEHUE JIMH U IUIowanen. Pewenue 3a0ay ¢ nomowblo 6eKmopos u KoopouHam.

Harmsanas crepeomerpusi. durypsl u ux uszobpaxenus (kyO, nmupamupaa, npusma). OcHosHbie

nousmus cmepeomempuu u ux ceoticmea. CeueHus Kyoa u Terparapa.

Touka, mpsiMasi ¥ IVIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHoOe pacnonioxkeHue npsiMbIX U IIJIOCKOCTEH B MpocTpaHcTBe. [lapanienbHOCTh NPSIMBIX U

IUIOCKOCTEH B mpocTpaHcTBe. M300paxeHne NpoCcTeNINX MPOCTPAHCTBEHHBIX (PUryp Ha MIIOCKOCTH.

Paccrosinus mexny purypamu B IpOCTPaHCTBE.

Vrael B mpocTpancTBe. [lepneHauKyasspHOCTh IPSIMBIX U MIJIOCKOCTEH.

[Ipoeknus ¢urypsr Ha miockocTh. [IpU3HAKM NEPNEHAMKYJISIPHOCTH MNPSIMBIX M IUIOCKOCTEH B

npoctpaHcTBe. Teopema o Tpex NepHeHANKYIIpax.

Muororpannuku. Ilapamnenenunen. CpoiicTBa NpsIMOYToJIbHOTO mNapaienenunena. Teopema

[Tudaropa B mpocrpanctse. [lpusma u nupamuaa. [IpaBunbHas nmupamMuaa U IpaBUWIbHAS MpU3MA.

[Ipsimast mupamuga. DIEMEHTHI TPU3MBI U THPAMUIBI.

Tena BpameHus: LOHUIAWHAP, KOHYC, cdepa u map. OCHOBHBIE CBOWMCTBA MNPSMOIO0 KpPYyroBOTO

UUJIMHPA, PSIMOTO KPYroBoro Kkonyca. M3o0paxxeHue e BpalieHusl Ha MII0CKOCTH.

Ilpeocmasnenue 06 yceuennom KOHyce, ceuenuss KOHyca (napaiieibHoe OCHOBAHUIO U Npoxoosiujee

yepe3 GepuIUHYy), CeyeHUus YUIUHOpa (NapaiieibHO U NePpneHOUKYISAPHO OCU), CedeHus ulapa.

Pazeepmka yununopa u xomyca.

[Ipocrelimme KOMOWHAIIMM MHOTOTPAHHUKOB W TEJI BpalleHUS MEXAy co0oi. Brraucienue

AJIEMEHTOB MPOCTPAHCTBEHHBIX (UTYp (pedpa, TrnaroHaiu, yrisl).

[Inomanes MOBEPXHOCTH MPAaBWIBHONW NUpaAMHABI W TOpsAMOW mpu3Mbl. [lnomanbs MOBEpXHOCTH

MPSIMOTO KPYrOBOTO LMJIMHAPA, IPSIMOI0 KPYrOBOr0 KOHyCa M IIapa.

[Tonsarue 06 o6beme. OOBEM MUpaMUIBl U KOHYCA, IPU3MBI U MIUTHHApa. O0BeM mapa.
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Ilooobnvle mena 6 npocmpancmee. COOTHOLICHHUS MEXK]y IUIOIIAJISIMU IMOBEPXHOCTEH U 00beMaMH
MOJTOOHBIX TEI.

Jsuoicenus 6 npocmpancmee: NApaileNbHblll NePeHOC, YEeHMPANbHAs CUMMEMpPUs, CUMMempusl
omuocumenvHo niockocmu, nogopom. Ceoticmea osudxcenuii. Illpumenenue 0guaicenutl npu peuieHuu
3a0auy.

Bektopel u koopauHaThl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO, yTOJ
Mex 1y BekTopamu. KoyumnHeapHble 1 KOMIUTaHApHBIE BEKTOPBI. CKaISIpHOE TIPOU3BEACHNUE BEKTOPOB.
Teopema o paznodxcenuu eKmopa no mpem HeKOMniaHapuvim eekmopam. CranrapHoe npouzgedeHue
6ekmopoe 6 Koopounamax. Illpumenenue 6ekmopos npu pewieHuu 3a0ady HA HAXOHCOEHUe
paccmosHuil, OIuH, naowaoel U 00beMos.

Vpasnenue nnocxocmu 6 npocmpancmee. Ypasuenue cgepovr 6 npocmpancmee. DPopmyaa 0as
BbIUUCTICHUS PACCNOAHUSL MEHCOY MOUKAMU 8 NPOCMPAHCMEe.

Pa3nen 3. BeposiTHOCTD U cTaTHcTHKA. PadoTa ¢ JaHHBIME

[ToBropenue. Pemenne 3amau Ha TabmuyHoe U rpadUyecKoe NPEACTABICHUE JIaHHBIX.
Hcnonp3oBaHue CBOWCTB M XapaKTEPUCTUK UYHCIOBBIX HAOOpPOB: CpPEIHUX, HAWOOJBIIETO U
HAaUMEHbIIETO 3HA4YEHMs, pa3Maxa, oducnepcuu. Pewenue 3adau na onpeodenenue uacmomvl u
gepoamHocmu  cobvimuu. Beluucienue eepoamHocmeli 8 ONLIMAX C  PAGHOBOSMONCHLIMU
aneMeHmapHuiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem xomounamopuxu. Pewenue 3adau na
BbIYUCICHUE — BEPOAMHOCMEN  He3ABUCUMbBIX — COObIMUL, NpuMeHeHue  QOpPMYyabl  CLONHCEHUs.
seposimuocmeil. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiaepa, Oepesa GeposImHOCMmel,
@dopmynvr bepuynnu.

Yenosnasn eepoamnocme. Ilpasuno ymnoscenus eeposmuocmeti. Popmyna noaHoU 6eposmHOCHU.
Juckpemnvle cnyuaiineie eeruuunvl u pacnpeoenenus. Hesasucumvle cayuatinble GeIUYUHDL.
Pacnpeoenenue cymmol u npouszeederuss He3a8UCUMBLX CIYYAUHBIX BETUYUH.

Mamemamuueckoe odxcudanue u oucnepcusi Ciy4atHou geaudunsvl. Mamemamuueckoe odxrcuoanue u
oucnepcusi CymMmvl CAyuaunwvlx eeauuun. Ieomempuueckoe pacnpedenenue. bunomuanvroe
pacnpeoeneHnue u e2o c8oUCMEa.

Henpepuvignvie cnyuaiinvie eeauvunvl. Ilonamue o naomnocmu eeposmuocmu. Pasnomephnoe
pacnpeoenenue.

ToxasamenvHoe pacnpedeneHue, e2o napamempboi.

Ilouamue o nopmanvnom pacnpedenenuu. Ilapamempol HopmanvHozo pacnpedenenus. llpumepsi
CAYYAUHBIX  GEIUYUH, HNOOYUHEHHLIX HOPMAIbHOMY 3AKOHY (NOSPEuHOCmb UBMEPEeHUll, pocm
YenoseKa).

Hepasencmeo UYebviwesa. Teopema bepuynnu. 3axkon Oonvwux uucen. Bvibopouwsiii memoo
usmepenus eeposimuocmeil. Ponb 3akona 6onvuiux uucen 6 Hayke, npupooe u obujecmee.
Kosapuayus 0eyx cayuatinvix eenuuun. Ilonamue o xoa¢ppuyuenme roppenayuu. Coemecmmsvie
HAO00eHUs 08YX CLYHAUHbIX elUdUH. Boibopounbiil ko3gduyuenm xoppenayuu.

AJITEBPA U HAUYAJTA MATEMATHUYECKOI'O AHAJIU3A
10 xnacc — 4 yaca B HEJIEIIO,
Bcero 136 yacos

Tema 1. «leiicTBUTeBbHBIE YKMcaa» - 18 yacoB

OcHOBHBIE COJIep>KaTEIbHBIE TUHUU:

Lenble 1 pauroHaibHbIe yKcha, JleiicTBUTENbHbIE Yhcaa. ApUPMETHUYECKUI KOPEHb HATYpalbHOMU
creneHu. CTeneHb ¢ palMOHAJIbHBIM U JEUCTBUTENbHBIM MOKa3aTeIeM, CBOMCTBA cTeneHu. MoayJib
YyHclia U €ro CBOMCTBA.

Bxonnas koHTposbHas paboTa

KouTtponbHas pabora. «JlelicTBUTEIbHBIE YHCIIAY.

B pe3yabTaTe u3yuyeHus pa3aelia yqanuecsi HAy4aTcs:

1. onepupoBarh Ha YriayOJIEHHOM YpOBHE TOHSATHSMH: II€JI0O€ YHCIO, JEIUMOCTh YHCel,
OOBIKHOBEHHAs P00k, MeCITUIHAS NPOoOb, pallMOHAIBHOE YHCIIO, MPUOIMKEHHOE 3HAUCHUE YHCIIa,
BBITIONHSATE apu(pMeTHndeckne ASHCTBYS ¢ HEIbIMH U PAllHOHATBHBIMU YHCIIAMH;

2. BBITIOJIHSTH apU(PMETUUYECKHUE ICHCTBUS C EIBIMH M PAllHOHATBLHBIMU YUCIIAMU;
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3. BBINOJIHATH HECJOKHBIE NMPEOOPa30BaHUs YHCIOBBIX BBIPAKECHHM, COIEPKAIINX CTEIEHU YHCeT,
1100 KOPHU U3 YUCEJI CPAaBHUBATH pallMOHAJIbHBIE YHCIIa MEXKIY COOO0M;

4. cpaBHUBATh pallMOHAIBHBIE YUCIIA MEXIY COO0I;

5. OLICHUBATPh M CPABHUBATH C PAlMOHATBHBIMU YUCJIAMHU 3HAYCHUS LEbIX CTEICHEH YHCell, KOpHEH
HATypaJIbHOW CTEMCHH U3 YUCE U300pakaTh TOYKAMH HA YHCIOBOW MPSIMOM 1ETbIC U PAllHOHATIbHBIE
qHCIIa;

6. BBINOJHATH, HECIOXKHBIE TMPEOOpPa3OBaHUS IEIBIX W JIPOOHO-PAIMOHAIBHBIX OyKBEHHBIX
BBIPAKECHHUI;

7. BBIYUCIATH B IPOCTHIX CIydYasX 3HAYEHHs] YHUCIOBBIX M OYKBEHHBIX BBIPAKEHUU, OCYIIECTBIISS
HEO00X0AMMBbIE MTOJCTAHOBKH U MPeoOpa3oBaHus;

Yuawuecs nonyuam 6ozmoosicnocms nayuumuocs:

1. cBOOOMHO oOIEpUPOBATH MOHITHIMHM: II€JIOC YUCIO, NEIMMOCTh YHCEN, OOBIKHOBEHHAs APOOb,
JeCSITUIHAS IpOo0k, pallMOHAIBHOE YHCIIO, TPUOIMIKEHHOE 3HAUYCHHUE YHCIia

2. IPUBOJUTH NIPUMEPHI YHCEIT C 3aJJaHHBIMH CBOMCTBAMH JICIIMMOCTH;

3. BBINOJHITH apUPMETHICCKHUE ACHCTBUS, COUETasl yCTHBIC U MUCbMEHHBIC IIPUEMBbI, TPUMECHSS TIPU
HEOO0XO0JMMOCTH BBIUMCIIUTEIbHBIE YCTPOUCTBA;

4. HaXOJIUTh 3HAYCHUS KOPHS HATypaJIbHON CTETIEHHU, CTETICHU C PAallMOHAJIBHBIM ITOKa3aTeeM,

5. HaxoAWTh 3HAYEHMsS] YHUCIOBBIX W OYKBEHHBIX BBIPOKEHUN, OCYIIECTBISAA HEO0OXOIUMBIE
MOJICTAHOBKH M MpeoOpa3oBaHus;

Tema 2. «CtenenHasi pyHkuus» - 18 yacon

OcHOBHBIE COJ/IepKaTeIbHbIC JIMHUU:

CrenenHast QyHKIus, e€ cBoiicTBa W rpaduk. Bzaumuo obpamuvie @yukyuu. I paguxu ezaummo
oopamuvix @yuxkyui. VppanoHalbHbIE ypaBHEHHs. PaBHOCHIIbHBIE ypaBHEHHS U HEPaBEHCTBA.
HppanunonanbHsle ypaBHeHUs. VppannoHaibHble HepaBeHCTBA. Memoo unmepeanos 01 peuleHus
nepagencms. Cucmemvl uppayuoranbhvix ypasueruu. Cucmemvl UppayuoOHAIbHLIX HEPABEHCME.
Hcrnonb30BaHue CBOMCTB U Ipa)MKOB JTMHEHHBIX U KBAApaTUUYHBIX (QyHKIIHUI, 0OpaTHOM

NPONOPIHOHATEHOCTH ¥ (QyHKuHH y = Vx. I'paduueckoe pelieHHe ypaBHEHHH U HEPABEHCTB.
I'paguueckue memoowvl pewenus ypasnenuu u HepaseHcme. Pewenue ypaenenuii u nepaeencms,
cooepaicawux nepemenHyIo noo 3HaKOM MOOYs. YpasHenus, cucmemul YPaeHeHUll ¢ NapamMenmpoM.
KonTtponbHas padota. «CrenenHas QyHKIUs»

B pe3yabTaTe M3yueHHs pasjelia ydyamuecsi Hay4yarTcs:

1. omepupoBaTh MOHATHAMHU: 3aBUCUMOCTbH BEIMYMH, (YHKLHS, apryMEHT M 3Ha4Y€HHE (YHKIIHUH,
00J1aCTh OINpEAeNIeHUs] 1 MHOXKECTBO 3HaU€HUM (PyHKIMHU, TpaduK 3aBUCUMOCTH, Tpaduk GyHKIUH,
HyIH (QYHKIHHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTaHWE Ha YHCIOBOM IPOMEXYTKE,
yObIBaHHME Ha YHCIOBOM IIPOMEXYTKe, HaumOOJbllee W HaWMMEHbIIee 3HauYeHHe (QYHKIMH Ha
YHCIIOBOM IIPOMEXKYTKE,

2. pacrmo3HaBaTh rpaUK{ SJIEMEHTapHBIX (YHKIHUI: NMpAMOH M 0OpaTHOIl MPOMOPIMOHAIBHOCTH,
JINHEWHOM, KBaIpaTUIHOU

3. omepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMH: TpsMas U oOpaTHas NPOMOPLHUOHATIBHOCTH
JIUHeNHas, KBaJpaTu4yHas

4. cOOTHOCHUTH TpaUKU 3JIEMEHTApPHBIX (YHKIUH: NMpAMOH M OOpaTHONW NPONOPLHMOHAIBHOCTH,
JIMHENHOW, KBaApaTUYHOUI

5. HaxouTh 10 TpaduKy MPUOTMKEHHO 3HAUCHHS (YHKIIUH B 3aIaHHBIX TOUKAX;

6. ctpouTs 3cku3 rpaduka GyHKIHUH, YIOBIECTBOPAIOICH NIPUBEICHHOMY HAa0Opy yCIOBHI;

7. UHTEpIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MIPAKTUUECKOW CUTYyaluu;

8. olLleHUBAaTh U CPaBHUBATh C PAl[MOHAJIbHBIMU YHMCIAMHU 3HAUEHUS LIEJBIX CTENEHel Yucel, KopHei
HaTypaJbHON CTENEHU U3 YKCEll;

9. u300pakaTh TOUKAMU HA YHCIOBOM MPSIMOU IIeJIbIe CTEICHH YHCell, KOPHU HATypaJbHOU CTETICHU
W3 YHCEII, JIOTapU(PMBI YHCEIT B MPOCTHIX CIyYasix;

Yuawuecsa nonyuam 603modrcHocme Hayuumocs:

1. onepupoBaTh MOHATHUSMH: 3aBUCHMOCTH BEIWYWH, (QYHKIHS, apryMEHT W 3HaueHue (QyHKIUH,
00JIaCTh OTNPEeICHNS W MHOYKECTBO 3HAYCHUW (PyHKINHU, TpadUK 3aBUCUMOCTH, TpapuK QyHKIIUH,
Hynu (QYHKIOWHA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3pAcTaHHE HA YHCIOBOM IPOMEKYTKE,
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yOBIBaHHE HA YHUCIOBOM MPOMEXKYTKE, HANOOJbIIIee U HAUMEHbIIIee 3HaYeHHE (PYyHKIIMU HA YUCITIOBOM
IIPOMEKYTKE

2. oTIepUpOBATh MOHATUSAMH: NIPsIMast U 0OpaTHAsI MPONOPLUHUOHAIBLHOCTS, JIMHEITHAs, KBaIpaTUUHas,
3. ompeAensaTh 3HauYeHHE (DYHKUMHM MO 3HAYEHUIO apryMeHTa MPH Pa3IWyHBIX CIIOCO0ax 3aJaHus
dyHKIMM;

4. ctpouTh rpauKu U3YUYEHHBIX (PYHKIIHIA;

5. onuchIBaTh MO rpaduKy U B MPOCTEUIINX ClIydasx Mo ¢GopMmysie MoBeJAeHUEe U CBOMCTBA (PYHKIIHH,
HaxOoJuTh Mo rpaduky GyHKIUH HAUOOJIbIINE U HAMMEHbIIINE 3HAUCHUS;

6. cTpouThb 3cKU3 rpaduka QyHKIHUH, YIOBIECTBOPSIONICH TPUBEACHHOMY HA0OPY yCIOBHI;

7. UIHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOM MPaKTUUYECKON CUTYyaIlUH.

Tema 3. «Iloka3ateabHasi pyHKIHsD» - 12 yacoB

OcHOBHBIE COJIep)KaTEIbHbIE TUHUU:

[TokazarenbHas GyHKIus, €€ cBoiicTBa U rpaduk. [TokazarenbHble ypaBHeHUs. [lokazaTenbHbIe

HepaBeHCTBa. Cucmemvl nokasamenvHulx ypaeuenutl. Cucmemvl noKa3amenbHblX HePaAgeHCme.

Kontponbnas padota. «IlokazarenbHas GyHKIHS

B pe3yabTaTe H3yueHHs pasjelia ydyaluecst HayuyarTcs:

1. onmepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSAMM: 3aBUCHMOCTb BEIMYMH, (YHKLIHS, apryMEHT U

3HaueHue PyHKIUHU, 001aCTh ONPEIeNICHNUs U MHOXKECTBO 3HaueHUN (pyHKIuH, rpad)uK 3aBUCUMOCTH,

rpaduk (yHKIUH, HyIu (YyHKIMHM, NPOMEXYTKH 3HAKOINOCTOSHCTBA, BO3PACTaHHE HAa UYHUCIOBOM

IPOMEXYTKe, yObIBaHME€ Ha YHCIOBOM IPOMEXYTKE, HaumOOjbllee M HaWMEHbIIee 3HAUYCHHE

(GYHKIIMY Ha YUCIOBOM IIPOMEXKYTKE;

. OIIepUpPOBATH HAa 6A30BOM ypOBHE MOHATHEM IOKa3aTelbHas QYHKIUU

. pacno3HaBaTh rpaduky Moka3aTeNbHON GHyHKIUY;

. COOTHOCUTH IrpaduKH MoKazaTeabHON QyHKIuU ¢ GopMysiaMU, KOTOPBIMHU OHH 33]1aHBI;

. HAXOIUTh 1O Tpaduky npuOImKEHHO 3HaueHNs (PYHKIUN B 3aJaHHBIX TOUKAX;

. OTIPENENATH MO0 IpauKy CBOMCTBA (PYHKIMH (HYJIH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,

MPOMEXYTKH MOHOTOHHOCTH, HAanOOJIbIINE U HAUMEHBIINE 3HAYEHUS U T.11.);

7.cTpouTh 53cKku3 rpaduka (yHKUHH, YIOBJIETBOPSIOUIEH NpPHUBEACHHOMY HAa0Opy YCIOBUIt

(mpoMexXyTKHU Bo3pacTanusi / yObIBaHHS, 3HaUYeHHE QYHKIIMU B 331aHHON TOYKE, TOYKH IKCTPEMYMOB

W T.JI.).;

8. pemiath Moka3aTelbHbIE YpaBHEHHUS, BUJA a d (rme d MOXXHO IIpeACTaBUTH B BUJE CTEIIECHH C

OCHOBaHHWEM a) W MpocTeiime HepaBeHCTBa Buaa a* < d (rme d MOXHO MPEACTaBUTH B BHJIC

CTEIIEHU C OCHOBAHHUEM a).

Yuawuecsa nonyuam eo3zmooicnocmo Hayuumocs:

1. onepupoBaTh MOHATUSIMU: 3aBUCUMOCTb BEIWYMH, (DYHKIUS, apryMEHT U 3Ha4YeHHe (yHKIUWU,

00J1aCTh ONPENEICHUs] U MHOXKECTBO 3HaU€HUN (pyHKIUHU, rpaduK 3aBUCUMOCTH, rpaduk QyHKINH,

HyJIU GQYHKIMM, HPOMEXKYTKM 3HAKONOCTOSHCTBA, BO3pAaCTaHUE Ha 4YHCIOBOM IPOMEXKYTKE,

yObIBaHHE HA YUCIOBOM MPOMEKYTKE, HanOOJIbllIee U HAUMEHbIIIEEe 3HAaUeHUE (YHKIIMH HAa YUCIIOBOM

IPOMEXKYTKE;

2. oTIepUpOBAThH MOHATHEM TOKa3aTenbHast QyHKINS;

3. ompeneniaTs 3HaueHHEe (YHKIMHM IO 3HAYEHHWIO apryMEHTa MNpPH Pas3IMUHBIX croco0ax 3aJaHus

byHKIINH;

4. Hay4UTbCS CTPOUTH IpaUKU U3YUEHHBIX (PYHKIUI;

5. onMchIBaTh N0 rpauKy U B MPOCTEHIINX cllydasx 1o ¢popMyJse NOBEJEHUE U CBOMCTBA (DyHKIUH,

HaXOJUTh 110 IrpaduKy QyHKIMHN HAMOOJbIINE U HAUMEHbIIINE 3HAUCHUS;

6. ctpouTs 3cku3 rpaduka GyHKINH, YIOBIETBOPSAIOIICH NpUBEAEHHOMY Ha00OPY YCIOBHIA;

7. pemarb ypaBHEHUs, INPOCTEHIINE CHUCTEMBbl YPaBHEHMH, HCIHOJIb3ys CBOWcTBa (yHKIUN H
rpauKoB.

OOk wWN

bx+c_

Tema 4. «Jlorapupmmnueckas pynkuus» - 19 yacon

OCHOBHBIE COJICp)KATEIbHBIC JIMHHUH:

Jlorapudm uwmcna, cBoiictBa jorapudma. Jlecaruuneiii morapudm. Yucro e. Hamypanvuwiii
noeapugm. lTlpeoOpazoBanme orapupMuUecKnxX BbIpakeHuid. Jlorapudpmuueckne ypaBHEHHS H
HepaBeHcTBa. Jlorapudmudaeckast GyHKIUs U ee cBoiicTBa U rpaduk. Cucmemsvt nocapugpmuieckux
ypasuenuil. Cucmemul 102apudMudecKux Hepagencms.

ux
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Kontponbras padota. «Jlorapupmudeckast GyHKIms»

B pe3yabTaTe M3yueHHs pa3jelia ydyaluecs Hay4yaTcs:

1. onepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSMHM: 3aBHCHUMOCTbH BEIMYMH, (PyHKIHS, apryMeHT U
3Ha4YeHWEe (DYHKIHUH, 00JaCTh OTPEICIICHUS 1 MHOKECTBO 3HaUeHUN (PyHKIHMH, rpad UKk 3aBUCUMOCTH,
rpadpux QyHKUMHM, HYJIH (QYHKIHH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, BO3pACTaHUE HAa YHUCIOBOM
IPOMEXYTKe, yObIBaHME Ha YMCIOBOM IPOMEXYTKE, HauOousblllee M HauUMEHbIlEe 3HAauEHUe
(GYHKIIMY Ha YUCIOBOM IIPOMEXKYTKE;

2. onepupoBaTh Ha 0A30BOM ypOBHE MOHATHEM JoTaprudMuIecKast GyHKITHAS

3. pacmo3HaBaTh rpaduK JorapuPMHUIECKON QyHKIIUH;

4. cOOTHOCUTH TpaduKu Jorapupmuueckor pyHKuuu ¢ GopMynaMu, KOTOPHIMU OHH 3aJaHbI;

5. HaxoUTh 10 TpaduKy MPUOTMIKEHHO 3HAUYCHHS (DYHKIIUH B 3aJaHHBIX TOYKaX;

6. onrpenensaTh 1o rpaduky cBoiicTBa GyHKIHH (HYIIH, IPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA,
IPOMEXYTKH MOHOTOHHOCTH, HaHOOJIbIINE U HAaUMEHbIINE 3HAYCHUS U T.11.);

7.CcTpOUTh H3CKHU3 TIpaduka GYHKIHMM, YIOBJICTBOPSIOLIEH IpHUBEACHHOMY Ha0Opy YycloBUH
(mpomesxyTKu Bo3pactanus / yObIBaHuUsl, 3HaYeHUEe QYHKIIMH B 3aJaHHOU TOYKE, TOYKU IKCTPEMYMOB
U T.1.);

8. olleHMBATh M CPaBHHUBAThH C PAIMOHAIBHBIMU YUCJIAMH 3HAYCHHS LIETbIX CTENEHEH unces, KopHen
HaTypaJbHOW CTEICHH M3 YHCEIl, JOrapu(MOB YHCeI B IPOCTHIX CIyYasiX;

9. m300pakaTh TOUKAMU Ha YHUCIIOBOM MPSIMOM LIETbIE CTEIEHN YHCell, KOPHU HAaTypajJbHON CTEICHH
W3 YHCedI, JIorapu(pMbI YHCEIT B MPOCTHIX CIyYasix;

10. pewats norapudpmMudeckue ypaBHeHus Buaa log o (bX + ¢) = d u npocreiiiine HepaBeHCTBAa BUAA
logax<d;

Yuawueca nonyuam eosmoorcnocme nayuumscs:

1. omepupoBaTh MOHATHSAMH: 3aBUCHMOCTHh BEIWYUH, (DYHKIUSA, apryMeHT U 3HaueHue (yHKIuH,
00J1aCcTh ONpEeeNIeHUss U MHOXECTBO 3HaueHUN (QpyHKIuuU, rpa@uk 3aBUCHUMOCTH, Tpaduk GyHKIIHNH,
HyIu GYHKIUHM, NPOMEXYTKM 3HAKOIOCTOSHCTBA, BO3PACTAaHHE Ha YHCIOBOM IIPOMEXKYTKE,
yOBbIBaHUE HA YHUCIOBOM MPOMEXKYTKE, HAanOOJbIlIee 1 HAaUMEHbIIee 3HaUeHHE (PYHKIIMU HA YUCITIOBOM
MIPOMEKYTKE;

2. OTIEpUPOBATH MOHATHEM JIOTapupMUuyecKas QyHKIUS;

3. ompenensaTh 3HauYeHHE (YHKIHMH MO 3HAYCHHIO apryMEHTa MPH Pa3IMYHBIX CHoco0ax 3aJaHus
byHKIINH;

4. Hay4YUTBCS CTPOUTH rpaUKU U3YUEHHBIX (PYHKINHT;

5. onmchIBaTh MO TpauiKy U B IPOCTEUIINX Caydasx 1o (Gopmysie moBeAeHUE U CBOMCTBA (DyHKIUH,
HaXOJUTh 1O TpaduKy QYHKIHH HAUOOJbIINE U HAUMEHbBIIINE 3HAUCHUS;

6. crpouth 5ckM3 Tpaduka (QyHKIUH, YIOBICTBOPSIONIEH IPUBEIEHHOMY HA0Opy YyCIOBUH
(mpoMeXXyTKH Bo3pacTaHus/yObIBaHUs, 3HaUCHNE (PYHKIINN B 3aIaHHON TOYKE, TOUYKH IKCTPEMYMOB,
ACUMIITOTHI, HYJIU QYHKIMH U T.]1.);

7. pemiaTh ypaBHEHHUsI, IPOCTEHIINE CUCTEMB] YPAaBHEHUH, HCIIONB3Ys CBOWCTBA QYHKIUIN U UX
rpauKoB;

8. onmepupoBaTh MOHATUAMHU: JIOTAPU(PM YHCIIA, YUCITAMU UMEIOIIHX MPOU3BOJIbHYIO BEIMUNHY, YACTA
e UT,;

9. mpoBOIUTH MO HM3BECTHHIM (OpMyJIaM M NpaBUaM IpeoOpa3oBaHMs OYKBEHHBIX BBIPAXCHHI,
BKJTIOYAIOIIUX JIOTAPHUPMBI.

Tema 5. «Anredpanvyeckue ypaBHeHHs U CHCTeMbl HeJIMHEHHBIX YPaBHeHHI»-16 yacos.
OcCHOBHBIE COJEPKATEIBHBIE INHUU!
MHoOrOo4wIeHsI OT OJJHOM MEPEMEHHON U UX KOPHHU. TeopeMbl 0 paliMOHAIBHBIX KOPHSIX MHOTOUYJIEHOB C
nensiMu ko3 duumenramu. Bo3Benenue B LeIyI0 CTENEHb, U3BJICUEHUE HATYpalbHOTO KOpHs. OCHOBHAS
Teopema anreopsl (0e3 T0Ka3aTeIbCTBA).

B pe3ysabTaTe H3yueHuUs pa3jelia yyaluuecst Hay4yarTcs:
— CBOOOJHO ONEPUPOBATH MOHITUSIMHU:
— ypaBHEHHE,
— PaBHOCHUJIbHBIE YPaBHEHU,
— yYpaBHEHHE, SIBIIAIOLICECS CIEICTBUEM IPYroro ypaBHEHUS,
— YpaBHEHHs, pABHOCUJIbHBIE HA MHOXECTBE,
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PaBHOCHJIbHBIE IPEe00Pa30BaHMsl YPaBHEHUI;

pelaTh pa3Hble BUJbl YPAaBHEHUN M UX CHUCTEM, B TOM YHCJIE HEKOTOpblE ypaBHEHHUS 3-Ul u 4-i
cTerneHe, IpoOHO-palliOHAIbHbIE U UPPALMOHAIIBHBIC,

IIPUMEHSATH TeopeMy be3y K pelIeHHI0 ypaBHEHMI;

IIPUMEHATH TeopeMy Buera [uis peleHns HEKOTOPBIX YPaBHEHUM CTENIEHU BBILIE BTOPOU;

NOHUMATh CMBICII TEOPEM O PABHOCHIIBHBIX M HEPAaBHOCWIIBHBIX MPEOOpa30BaHUAX YpPaBHEHUN U
YMETb UX JOKa3bIBATh;

BJIQJICTh METOJIAMH PELICHUS YPABHEHUH,

YMETb BbIOMpPATh METO[| peIIeHUs] 1 000CHOBBIBATh CBOM BBIOOD;

UCTIOJIB30BaTh METO/ MHTEPBAJIOB Ul PEIICHH HEPABEHCTB, B TOM YHCIIE APOOHO-PAIMOHATIBHBIX U
BKJIIOYAIOLIUX B €051 MPPALMOHAIbHbIE BHIPAXKECHUS.

Mtau;uecg noayuyam 603MONCHOCMb HAYYUMbCA .

CBO6OI[HO OIpCAcCiIATL THUII H BBI6I/IpaTL MCTOA PpCIICHUMA ypaBHeHI/Iﬁ BBICIIIHUX CTeHeHefI,

VUPPALMOHAIBHBIX YPABHEHUN, UX CHCTEM;
— CBOOOJHO pelnIaTh CUCTEMbl HETMHEHHBIX YPaBHEHUH;
— IPUMEHATH IIPU PEUICHUHU YpaBHEHUN Teopemy besy.

Tema 6. «Tpuronomerpuueckue popmMyJibl» - 27 yac

OCHOBHBIE COAEPKATEINBHbBIC TUHUU:

Tpuronomerpudeckass OKPYKHOCTb, paouanHas mepa yzia. [loBOpOT TOUKM BOKpYI Hayana

koopauHat. CHHYC, KOCHHYC, TAHT'€HC, KOMAH2eHC TIPOU3BOJIBHOIO yIila. 3HAKU CUHYCa, KOCUHYCa U

TaHI€HCa. 3aBUCHUMOCTb MEXKJIY CHHYCOM, KOCMHYCOM M TaHI€HCOM OJHOIO M TOrO e YIJa.

OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO U CIEICTBUSA U3 HETO. 3HAUEHHS] TPUTOHOMETPUUECKUX
TUNT

bynxumii 1 yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan). Popmyasl crodxiceHus
6 4 3 2

MPpU2OHOMEeMPUYECKUX PYHKYUL, hopmybl npugedeHuss, popmyisbl 08OUHO20 apeyMeHmda.

Kontponbnas pabota. « Tpuronomerpudeckue GopMybh»

B pe3yabTaTe n3y4eHus pasjesia yyalmuecs Hay4aTcs:

. OLICHMBATh 3HAKU CUHYCA, KOCHHYCA, TAHI'€HCA, KOTAHI'€HCAa KOHKPETHBIX YTJIOB.

. 1300pakaTh CXeMAaTHYECKH yTOJI, BEJIMUMHA KOTOPOTO BBIPAXKEHA B rpaaycax;

. 1300pakaTh CXEeMAaTHYECKHU yToJl, BEJIUYMHA KOTOPOTO BhIpakeHa B I'pajlycax WU paJiuaHax;

. BBITIOJIHATH NIEPEBOJI BEJIMUUHBI yTJIa U3 paJUaHHON Mephl B IpaJyCHYIO U 00paTHO.

. ICTIOJIB30BAaTh NIPHU PEIICHUH 3a]a4 TAOJWYHbIE 3HAYCHUSI TPUTOHOMETPUIECKUX (DYHKIIUH YIIIOB;

. IPUMEHATH (POPMYJIbI IPUBEICHHS;

7. IPUMEHATH TPUTOHOMETpHYECKHE (OPMYIBl ISl yHPOUICHUS BBIPAKECHHUH, IS HAXOXICHUS

3HA4YEHUI TPUTOHOMETPUUECKUX BBIPAKECHUI;

Yuawuecsa nonywam eozmoorcnocme nayuumucs:

1. onepupoBaTh MOHATUSAMU: TPUTOHOMETPUUECKAs OKPYKHOCTh, paJluaHHas U I'paJlycHas Mepa yria,

BEJIMYMHA yTJIA, 3aJaHHOT0 TOYKOW Ha TPUTOHOMETPUUECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHI'€HC

Y KOTaHI'€HC yIJIOB, UMEIOIIUX IPOU3BOJIbHYIO BEIMUYUHY, YHUCIIA € U TT;

2. MPOBOJIUTH IO M3BECTHBIM (OpMyJaM U IpaBUiIaM NpeoOpazoBaHUs OYyKBEHHBIX BBIPAKEHUH,

BKJTIOYAIONIUX TPUTOHOMETPUYECKHUE (PYHKIUN.

Tema 7. «Tpuronomerpudeckue ypapHeHus»» - 18 yacon

OcHOBHBIE COJIep>KaTEIbHBIE JTUHUU:

ApKKOCUHYC,  apKCHHYC, apKTaHI€HC  4ucia.  ApkkomaneeHc — uucia. IIpocrelimme

TPUTOHOMETPUUYECKHE YpaBHEHHS. Y paBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a.

Pemienne TpuroHoMerpuyeckux ypaBHeHui. Obpammuvle mpuconomempuyeckue @QYHKYuu, ux

ceolicmea u epaguku. Pewenus npocmetiuiux mpucoHomMempuieckux HepageHcms.

KoHntponbHas padota. « TpuronoMerpudyeckue ypaBHEHUs»

B pe3yabTaTe H3yueHus pasjelia ydyalmuecsi Hay4yarTcs:

1. npuBOIUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIEro TPUrOHOMETPUYECKOTO YPAaBHEHHS BUIA:

sin X = a, cos X = a, tg X = &, Ctg X = &, rae a — TabJUYHOE 3HAYCHHE COOTBETCTBYIOILCH

TPUTOHOMETPUYECKON (PYyHKLIHH;

2. COCTaBISITH W pEIIaTh YpPaBHEHUS M CHCTEMbl YPAaBHEHMH NIPU PpELICHUH HECIO0XKHBIX

o g wNE



26

MPaKTUYECKUX 3a/1a4.
Yuawuecsa nonywam eosmoorcnocmo nayuumocs:

1. pemars mpocreiilne UppanuoHaIbHbBIE U TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI,

2. WCTONb30BaTh rpauyecKuil METO1 1 MPHUOIMKEHHOTO PELIeHHs] ypaBHEHUN U HEPABEHCTB;

3. u3o0paxkaTb Ha TPUTOHOMETPUUYECKOH OKPYKHOCTH MHOXECTBO pPEHICHUH MNpOCTeHIInX
TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB;

4. BBITIONHATH OTOOpP KOpPHEW YpaBHEHHWH WJIM pEIICHUH HEPAaBEHCTB B COOTBETCTBHH C
JIOTIOJTHUTEIbHBIMH yCIOBUSMH U OTpaHUYCHHUSIMH.

Tema 8. «I[loBTOpeHue» - 8§ yacon

OCHOBHBIE COAEP)KATEIbHbBIE TUHUMU:

CreneHHas byHKIHUA. [TokazarenbHas GyHKIUA. Jlorapudmugeckas GbyHKIHS.
Tpuronomerpudeckue popmynsl. TpuronomeTpuieckrue ypaBHEHHUS.

lonmoBast KOHTpOJIBHAS paboTa.

B pe3yabTaTe M3yueHus pasjelia ydyamuecsi HayuyarTcs:

1. onepupoBaTh Ha 06a30BOM YpPOBHE€ MOHATHIMU: 3aBUCUMOCTb BEJIWYMH, (YHKLHSA, apTyMEHT U
3HaueHHe (PYHKIUU, 00JIaCTh ONPEEeIICHUS] U MHOXKECTBO 3HAaUeHUN QyHKIUH, Tpad)UK 3aBUCUMOCTH,
rpaduk GyHKIMHM, HYyJIH (YHKIUH, NPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pAcTaHUE HA YHCIOBOM
IIPOMEXYTKe, yObIBaHHE Ha YHCIOBOM IIPOMEXYTKE, HaumOoJiblllee M HauMEHbIIee 3HaueHue
(GYHKIIMY Ha YUCIOBOM IIPOMEXYTKE, Iepruoaudeckas GyHKIUs, IEpPUO;

2. orepupoBaTh Ha 0a30BOM YpOBHE HOHATHSIMH: NpsiMas M oOpaTHas NPONOPIHOHAIBHOCTH
JIUHEeNHas, KBaJpaTU4Has, TPUTOHOMETpUUEecKas, JJorapupmMuyeckast 1 okazarejabHasi QyHKLIHH;

3. pacnio3HaBaTh Irpa KU 31€MEHTAapHBIX (QYHKIUIH: IPsIMON U 00paTHOI IPONOPIMOHAIBHOCTH,
JUHEHHOH, KBaJApaTUYHOH, TIOTapu(PMUIECKOM 1 ITOKa3aTeNIbHON (QYHKIUH, TPUTOHOMETPUYECKHUX
byHKIHI;

4. COOTHOCUTH TPaPUKU JIEMEHTAPHBIX (QYHKIMI: MPpsAMON U 0OpaTHOM MPONOPIHNOHAIBHOCTH,
JUHEHHOH, KBaJAPaTUYHOH, Torapu(pMudecKoi 1 mokas3aTesbHON (yHKIUI, TPUTOHOMETPUYECKUX
byHKIM ¢ popMynamMu, KOTOPBIMU OHH 3a/1aHbI;

5 .HaxoAuTh 1o rpaduKy NpUOIMHKEHHO 3HaUCHUS QYHKIUH B 3aJaHHBIX TOUKAX;

6. onpenenATh 1o rpaduKy cBOHCTBA QYHKIMH (HyJIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXXYTKH MOHOTOHHOCTH, HAaMOOJIbIINE U HAUMEHbIIINE 3HAUSHUS U T.11.);

7.cTpouTh 95CKH3 Tpaduka (GYHKIHUH, YIOBJICTBOPSIOLUIEH IpPHUBEACHHOMY HAa0Opy YyCIOBUM
(mpoMexXyTKH Bo3pacTanus / yObIBaHHS, 3HaUYeHHE QYHKIIMH B 33JaHHON TOYKE, TOYKH IKCTPEMYMOB
W T.J.);

8. pemarbs panMOHaNbHBIE, IOKa3aTelbHbIE M JorapudMuueckue ypaBHEHHMs U HEPaBEHCTBA,
MpocCTeine npparuoHAIbHBIE 1 TPUTOHOMETPUYECKUE YPAaBHEHMsI, HEPABEHCTBA U UX CHCTEMBI;

9. cocTaBiATh U pelaTh YpaBHEHUS U CUCTEMBbI YPaBHEHUN TP PELICHUH HECTOKHBIX
NPaKTUYECKUX 3a/1a4;

10. ucnosnb30BaTh rpagUUECKUii METOA ISl MPUOIMIKEHHOTO PEIICHUS YPAaBHEHUH U HEPABEHCTB;

11. wu3o0paxkaTb Ha TPUTOHOMETPUYECKONW OKPYXHOCTH MHOXXECTBO pEIICHUH MNpOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB;

12. BBIMONHATH OTOOP KOPHEH ypaBHEHUN WIIM PELICHUH HEPABEHCTB B COOTBETCTBUH C
JOTIOJIHUTEIbHBIMU YCIIOBUSIMU U OFPAHUYEHUSIMHU.

Yuawuecsa nonyuam eozmodicnocme Hayuumocsi:

1. omepupoBaTh MOHATHUSAMH: 3aBUCHUMOCTHh BEIWYUH, (QYHKIHS, apTyMEHT W 3HaueHue (QYyHKIIUH,
0065acTh ONpeneNeHns U MHOXKECTBO 3HaUeHUN (yHKINH, rpaduK 3aBUCUMOCTH, Tpaduk QyHKIUH,
HyJIU (QYHKIMM, MPOMEKYTKM 3HAKOIOCTOSHCTBA, BO3pAaCTaHUE HAa YMCIOBOM IIPOMEXKYTKE,
yObIBaHHE HAa YHUCIOBOM IIPOMEXKYTKE, HanOoJIblliee 1 HAaUMEHbIIee 3HaueHUe (PyHKI[UU Ha YUCIOBOM
IIPOMEXYTKE, Iepuoaudeckas (pyHKIUs, IEepUO, YeTHAsl U HeueTHas GyHKLHH;

2. omepupoBaTh MOHATUAMU: MpsAMas U 00paTHas MPONOPLHUOHAIBHOCTD, JTUHEIHAs, KBaApaTUYHAS,
naorapudmuyueckas 4 okasareiabHas QyHKIUU, TPUTOHOMETpUYeCKUe GyHKIUY;

3. ompenenaTh 3HAaUeHHE (QYHKIMHM IO 3HAYCHHIO apryMeHTa IPU Pas3jIMUHBIX CIOCO0ax 3aJaHus
byHKIINMH,

4. HAyYUTHCA CTPOUTH TpaUKU M3YUYCHHBIX (DYHKIIHMI; OMUCHIBATH MO TPapUKy W B MPOCTEHIITHNX
ciaydasx 1o ¢opmylie TOBEASCHWE W CBOWCTBAa (YHKIWHA, HaXOoAuUTh M0 rpaduky GyHKIAHA
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HanOOJIbIIINE ¥ HAUMEHBIIINE 3HAYCHNUS;

5. crTpouTh 3cKku3 Trpaduka (YHKIUH, YIOBIETBOPSIONICH NPUBEICHHOMY HA0OpYy YCIOBHIt
(TpoMexXyTKH BO3pacTaHus/yObIBaHUs, 3HaUueHUE (YHKIMU B 3aJJaHHOU TOYKE, TOYKH SKCTPEMYMOB,
ACUMITOTHI, HYJIH (YHKIUU U T.]1.);

6. pemarh ypaBHEHHs, MPOCTEHIINE CHCTEMbl ypaBHEHHUM, UCIOJb3ys CBOMCTBA (PYHKUMH U HX
rpauKoB.

I'EOMETPUA
10 kmacc — 2 yaca B HeZeIo,
Bcero 68 uacos

Tema 9. «<BBeeHne. AKCHOMBI CTEPeOMETPUI - 5 4ACOB

OCHOBHBIE CO/Iep)KATEIbHbIC JIMHHUH:

Touka, mpsiMasi ¥ IVIOCKOCTh B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHUH U CIEIACTBUS U3 HUX.

B pe3yabTaTe M3yueHHs pasjelia ydyamuecst HayuyarTcs:

1.onepupoBarh Ha 0a30BOM YpPOBHE MOHSATHUAMH: TOYKA, NpsMas, IUIOCKOCTh B MPOCTPAHCTBE,
napajyIeIbHOCTh ¥ NEPHEHANKYISIPHOCTD MPSMBIX U IIJIOCKOCTEH;

2. n300pakath U3ydaembie (GUTYypHI OT PYKU U C MPUMEHEHUEM IPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;
3. COOTHOCUTH aOCTPAKTHBIE T'€OMETPUYECKHE MOHATHS U (AKThl C pealbHbIMH >KMU3HEHHBIMU
00bEKTaMU U CUTYaLUSIMHU;

Yuawueca nonyuam eosmoorcnocme nayuumscs:

1.onuchIBaTh B3aUMHOE PACIOJI0KEHHUE MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

2. IOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKIACHUSI.

Tema 9. «IlapajieJIbHOCTB NPSAMBIX U IVIOCKOCTEH» - 19 yacos

OcHOBHBIE COJIepKaTEIbHBIE TUHUU:

B3anMHOe pacmnonoxeHue NpsMbIX M INIOCKOCTEeH B mpocTpaHcTBe. IlapamienbHOCTh HPSMBIX U
MJIOCKOCTEH B mpocTpancTBe. M300pakeHne mpocTermmx mpoCcTpaHCTBEHHBIX (PUTYp Ha MIOCKOCTH.
VYraer B ipoctpanctBe. Ourypsl u ux nzodOpaxenus (Ky0, nupamuaa, npuzma). OCHOBHBIE TTOHSATHS
cTepeoMeTpur U ux cBoiicTBa. CeueHus KyOa u TeTpasipa.

Kontponbnas padota. «[lapamienbHOCTh NPSMBIX U TUIOCKOCTEH»

B pe3yabTaTe M3yueHus pa3jesia ydyamuecs HAy4yaTcs:

1. omepupoBaTh Ha 0a30BOM ypOBHE NOHSATHUSMH: TOUYKA, NpsMasi, MJIOCKOCTh B MPOCTPAHCTBE,
NapajyIeIbHOCTh IPSIMBIX U IJIOCKOCTEH;

2. nenath (BBIHOCHBIE) IUIOCKHE YEPTEKHM U3 PHCYHKOB IPOCTHIX OOBEMHBIX (QUTYp: BHUI CBEPXY,
cOOKy, CHU3Y;

3. u3BJIeKaTh MHOOPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, NPEICTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

4. onuChIBaTh B3aMMHOE PACIOJIOKEHHUE MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

Yuawueca nonyuam eéosmoocnocmo nayyumscs:

1. IpUMEHATH AJIs PEIIeHUs 3a/1ad TeOMeTpudecKue (PaKkThl, €CIU yCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOU (popme;

Tema 10. «IlepneHIUKYJAPHOCTH NPAMBIX U IIIOCKOCTEH» -20 yaca

OCHOBHBIE COIEPKATEIbHBIC JIMHUU:

Paccrosinus mexnay ¢purypamu B mpoctpancTse. [lepreHIuKyIspHOCT MPSAMBIX U IMJTIOCKOCTEH.
[Ipoexnus Gurypsl Ha MIOCKOCTh. [Ipu3HAKY NEPIEHIUKYISIPHOCTH MPSAMBIX U TUIOCKOCTEH B
npoctpancTBe. Teopema o Tpex NepHeHANKYIIpax.

KonTtponbnas padota. «IleprneHauKyIspHOCTh NPSAMBIX U IJIOCKOCTEH

B pe3yibTaTe H3yueHus pasjelia ydyamuecsi Hay4yarTcs:

1. omepupoBaTh Ha 0a30BOM YpOBHE IOHSTHSAMHU: TOYKA, MpsiMas, IUIOCKOCTh B IPOCTPAHCTBE,
NepHEHAUKYISIPHOCTD NPAMBIX U INIOCKOCTEH;

2. nenatb (BBIHOCHBIC) IUIOCKHE YEPTEXKHM W3 PUCYHKOB MPOCTHIX O00BEMHBIX (DUTYp: BUI CBEpXY,
cOOKy, CHU3Y;

3. u3BIeKaTh MHOOPMALUIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, IPEJCTaBICHHY O Ha
yepTe’kax U pUCYHKax;
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4. onuChIBaTh B3aUMHOE PACIOJIOKEHUE MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

Yuawuecsa nonyuwam eozmoorcnocme nayuumaocs:

1. OPpUMCHATH 4JIs1 pEHICHUA 3aa4 TCOMETPUICCKUEC (I)aKTBI, €CJIM YyCJIOBUA IIPUMCHCHUS 3a1aHbI B
aBHOHU (hopme.

Tema 11. «KMHororpanHuku» - 16 yacosn

OCHOBHBIE COJIepKATEIbHBIE TUHUU:

[MTapannenenunen. CpoiicTBa MNPSIMOYTOJIBHOTO Mapaiienenunena. Teopema Iludaropa B
npoctpanctee. [Ipusma u nupamupa. [lpaBunbHas nupamMujia v OpaBwibHas npusma. [lpsmas
nupaMuaa. DJIeMEHThl IPU3Mbl U TUPAMUBL.

Kontponbnas padota. « MHOrorpaHHUKI
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B pe3yabTaTe M3yueHHs pa3jelia ydyaluecs HayyaTcs:

1. pacno3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpU3Ma, MOUPaAMUIA, MPIMOYTOJIbHBIN
napa’suienenurnen, Kyo);

2. n300pakaTh U3yyaeMblie PUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
3. nenaTth (BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJ CBEPXY,
cOOKy, CHU3Y;

4. mpuMeHATh TeopeMmy Iludaropa mnpu BBIYHUCICHUU SJIEMEHTOB CTEPEOMETPUYECKUX (QUryp;
5.co0THOCHUTH aOCTpPaKTHBIE TE€OMETPHUUYECKHE TOHATHS M (aKThl C pEATbHBIMH JKU3HEHHBIMU
00BbEKTaMU U CUTYaLUSIMHU;

6. UCTI0JIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYP ISl pEIICHUS TUIOBBIX
3a7a4 IPaKTUYECKOr0 COIepKaHus;

Yuawuecsa nonyuam 6ozmoscnocmes nayyumscs:

1. onuchIBaTH B3aMMHOE PACIIONOKEHHE MPSMBIX M TNIOCKOCTEH B IPOCTPAHCTBE;

2. popmynHupoBaTh CBOMCTBA M MPU3HAKHA (DHUTYD;

3. TOKa3bIBaTh TEOMETPUUECKHE YTBEPKICHUS;

4. BrmajgeTh CTAaHAAPTHOM KiaccHUpUKAIMEH MPOCTPAHCTBEHHBIX GUryp (NMUpaMuIbl, TPHU3MBI,
napasieienureabl);

Tema 12. «IloBTOpenue kypca reomerpun 10 kiaacca» - 8 yacon

OCHOBHBIE CO/IepKATEIbHBIC JIMHUU:

[TapamienbHOCTh TPSIMBIX W IUIOCKOCTEH B TIpocTpaHcTBe.  llepmeHAuKyISpHOCTH NPSIMBIX U
IUIOCKOCTEH B MpOCTpaHCTBE. MHOTOTpaHHUKH.

B pe3yabTaTe M3yueHus pasjelia ydyalmuecst HayuyarTcs:

1. ucnonb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TI€OMETPHUECKUX (GUTYp ISl PElIeHUs THUIOBBIX
3a/1a4 MPAKTHYECKOTO COJICPKAHUS;

2. ONIACHIBATh B3aUMHOE PACIIOIOKEHUE MPSAMBIX U TNIOCKOCTEH B TPOCTPAHCTBE;

3. n3o0paxaTp u3y4aemMbie (PUTypbl OT pyKH U C TIPUMEHEHHUEM MTPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;
4. pacrio3HaBaTh OCHOBHBIE€ BHIbl MHOTOTPAaHHHMKOB (NpHU3Ma, NHUPaAMHAA, TPSIMOYTOJIBHBINA
napajuienenune, Kyo).

AJITEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIM3A
11 xmacc — 4 gaca B HeJeIIo,
Bcero 136 vacos
Tema 1. «Tpuronomerpuyeckue GpyHkuumn» - 20 yacos
OCHOBHBIE CO/Iep)KATEIbHBIC JIMHUU:
Tpuronomerpuueckue (GyHkuuu Y =COSX,y=SINX,y=19X. @yuxyus Y =Ctgx.CsoiicTBa u
rpadukn TpUroHoMerpuueckux (QyHkmui. OOIacTh OmNpeaeNeHus €W MHOXECTBO 3HAYCHUH
TpuroHoMerpudeckux (GyHkiui. Hynu GyHKIUH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTD.
HaunbGonpmiee w Hammenbmiee 3HadeHue GyHkun. Ilepuonnueckne ¢GyHKuuu. YeTHOCTH H
HE4YeTHOCTb (QyHKUUl. Obpammuvie mpuconomempuyeckue ¢yukyuu. Ilpeobpazosanus epaghuxos
@ynryuii: cosue 8001 KOOPOUHAMHBIX OCEU, PACMANICEHUE U CHCAmUe, OMPAICEHUE OMHOCUMETbHO
Koopounamuwvix oceli. CrodicHvle QyHKyuu.
Bxomnast koHTposbHAs paboTa
Kontponbnas padota. « TpuroHoMmerpuyeckue GyHKIHN
B pe3yabTaTe H3yueHus pa3jesia ydyamuecs HAy4YaTcs:
1. omepupoBaTh Ha 0a30BOM YPOBHE IMOHSATHSIMU: 3aBUCHMOCTHh BEIWYUH, (PYHKIUS, apryMEeHT U
3HaueHHne (PyHKIuHU, 00JIaCTh ONPEAETICHNUS] U MHOKECTBO 3HAYCHUH (QYyHKINUH, TPaQUK 3aBUCUMOCTH,
rpaduk QyHKIUW, HYIH (PYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pACTaHHUE HAa YHUCIOBOM
NpPOMEXyTKe, yObIBaHME Ha YHCJIOBOM IIPOMEXYTKE, HauOoibllee W HaWMEHbIIEe 3HAUYCHHE
(GYHKIMH Ha YUCITOBOM IIPOMEKYTKE, MepuoAndecKas (pyHKIus, Mepuo,
2. oriepupoBaTh Ha 0A30BOM ypOBHE MOHATHEM TPUTOHOMETpUUECKast PyHKITUS
3. pacmo3HaBaTh rpa)MKd TPUTOHOMETPUUECKUX (PyHKITHH;
4. COOTHOCHTH TpaUKU TPUTOHOMETPUUECKUX (QYHKIIHHA ¢ GOpMYIaMu, KOTOPBIMHA OHH 33/1aHBI;
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5. HaxoUTh 10 TpaduKy MPUOTMIKEHHO 3HAUYCHHS (DYHKIIUH B 3aJaHHBIX TOUKAX;

6. ompenensTh 0o rpaduky cBodcTBa (PyHKUMU (HYJIHd, NPOMEXYTKH 3HAKOIMOCTOSHCTBA,
MPOMEXXYTKH MOHOTOHHOCTH, HAaMOOJbIINE U HAUMEHbBIIINE 3HAYCHUS U T.11.);

7. cTpouTh OCKu3 Tpaduka (YHKIHUH, YIOBICTBOPSIONICH NPUBEICHHOMY HA0OpYy YCIOBHIA
(mpomexxyTKH Bo3pacTaHus / yObIBaHUA, 3HaUeHHE (PYHKIMH B 3aJJaHHON TOUKE, TOYKH IKCTPEMYMOB
U T.J.).

Yuawuecsa nonywam eosmoorcnocmo nayuumocs:

1. omepupoBaTh MOHATHSIMH: 3aBUCHMOCTH BEIWYUH, (DYHKIUS, apryMeHT U 3HaueHue (yHKIuw,
00JIaCTh OTpEeICHUs U MHOKECTBO 3HaYeHU (PYHKINHU, TpauK 3aBUCUMOCTH, rpaduk QyHKINH,
HyIu (GYHKIUH, TPOMEXYTKH 3HAKONMOCTOSHCTBA, BO3PACTaHHE HA YHCIOBOM IIPOMEXYTKE,
yOBIBaHHE HA YHUCIOBOM IPOMEXKYTKE, HanOoJblIee 1 HaMMEHbIIee 3HaUeHHe (PYyHKIIMU Ha YUCITIOBOM
IIPOMEXYTKe, epuoaudeckas pyHKIUs, IepUO, YeTHAsl U HeueTHas QyHKLHH;

2. OTIepUpOBaTh MOHATUEM TPUTOHOMETpUUEcKas (PyHKIUS;

3.ompenensaTs 3HaueHue (YHKIMHM 10 3HAYEHHUIO apryMeHTa IIpU Pas3IMUHBIX CIIOCO0ax 3ajaHus
byHKIINH,

4.Hay4uTbhCS CTPOUTH I'PaQUKU U3YyUECHHBIX (PYHKIIUH;

5. onmcwiBaTh 1O TpaduKy ¥ B MPOCTEHIINX ClIydasx 1o ¢popMmyJsie MOBEASHNUE U CBOMCTBA (DYHKIUH,
HaxoJuTh 1Mo rpaduky GyHKIUH HAauOOIbIINE U HAUMEHBIITNE 3HAUCHUS;

6. pemarb ypaBHEHMs], NPOCTEHIINE CUCTEMbl YpaBHEHMM, HCIONb3ys CBOWCTBA (YHKUHMH U HX
rpauKOB CTPOUTH 3CKU3 Ipaduka PyHKUHUH, YIOBICTBOPSIOUIEH NMPUBEICHHOMY HA0Opy yCIOBUI
(mpoMeXyTKH BO3pacTaHus/yObIBaHUs, 3HAaUCHUE (PYHKIIMU B 3aIaHHON TOYKE, TOYKH SKCTPEMYMOB,
ACUMIITOTHI, HYJIU (QYHKIIMH U T.1.).

Tema 2. «[IpousBoaHasi u e€ reomeTpuuYecKuii cMbIic» - 20 yacoB

OcHOBHBIE COJIepKaTEIbHbIE TUHUU:

IIpousBognas ¢ynkuuu B Touke. KacarenbHas k rpaduky O¢yHKuMH. [eomerpudeckuil wu
¢usnyueckuidi  cMpicn  mpou3BonHOU. [IpomsBomHble  dnemeHTapHBIX  GyHKUMWA. [Ipasuna
oupgepenyuposanus. Bmopas npouzsoonas, ee ceomempuueckuli u GuaudecKutl cCMulCIl.
Kontponbhas padora. «[Ipou3BoaHas U €€ reOMeTPUUECKUN CMBICI»

B pe3yabTaTe M3yueHHs pas3jelia ydyamuecsi Hay4yaTcs:

1. onepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSIMHU: MPOU3BOAHAS (PYHKIHUHU B TOYKE, KacaTeJabHas K
rpaduky QyHKIIUH, TPOU3BOAHAS QYHKIINH;

2. onpenensATh 3HaUeHUE MPON3BOIHON (PYHKIIMU B TOUKE 110 N300pakKeHHUIO KacaTelbHOH K rpaduky,
MIPOBEICHHON B 3TOU TOUKE;

3. pemiaTh HECJIOXHBIE 3a/la4d Ha NPUMEHEHHME CBSI3U MEXIy MPOMEXYTKaMHU MOHOTOHHOCTH H
TOYKaMHU 3KCTpemMyMa (PyHKIUHU, C OJHON CTOPOHBI, U MPOMEXYTKAMH 3HAKOTIOCTOSIHCTBA U HYJISIMU
MIPOU3BOHO 3TON (PyHKIIMHU — C IPYTOH.

Yuawuecsa nonyuam eéozmooicnocme nayuumscs:

1. BBIUMCIATH NPOU3BOAHYIO OJHOWIEHA, MHOTOWIEHA, KBAJPATHOTO KOPHS, MPOU3BOJHYI CYMMBbI
byHKIHI;

2. BBIUMCIATH NPOU3BOAHBIC JIEMEHTAPHBIX (QYHKIHMI M UX KOMOWHAIMI, UCIIONIB3YS CIIPABOYHBIC
MaTepHuaibl.

Tema 3. «IIppuMeHeHne NPOU3BOIHOM K HCCJIe0BaHMIO PyHKUHMN» - 18 yacos

OcHOBHBIE COJIep>KATEIbHBIE TUHUU:

[lonsitTue o HempephBHBIX GYyHKIMSIX. To4ykM »dKcTpemyma (MakCUMymMa W MHHUMYyMA).
HccnenoBanue sieMEHTAapHBIX (YHKIMM Ha TOYKHM SKCTpeMyma, HauOoJiplliee M HaWMEHbIIEe
3Ha4YE€HHUE C MOMOILbI MPOU3BOAHON. [locmpoenue ecpaguros GyHKyuti ¢ NOMOUbIO NPOU3EOOHDBLX.
Ilpumenenue npouzeo0Hol npu pewienuu 3a0au.

Kontpoinbnas padota. «I[Ipumenenne npou3BogHON QyHKIIUN»

B pe3yabTaTe H3yueHus pasjelia ydyalmuecsi Hay4yarTcs:

1. none3ysice rpagukamMu, CpaBHUBATh CKOPOCTU BO3pacTaHUs (POCTa, MOBBILIIECHUS, YBEIUYEHUS U
T.II.) WIN CKOPOCTH YObIBaHHUs (IaJ€HUs, CHUKEHUS, YMEHBIICHUS U T.II.) BEJIUUYUH B PEAIbHBIX
mpolieccax;
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2. pemaTh HECJIOXKHBIE 3aJa4M HAa NMPUMEHEHHE CBS3U MEXJy NPOMEXYyTKaMH MOHOTOHHOCTH W
TOYKAaMHU dKCTpeMyMa (PYHKIIUHU, C OTHON CTOPOHBI, U IPOMEKYTKaMH 3HAKOMOCTOSHCTBA U HYJIIMHU
MPOU3BOAHOM 3TOM QYHKIUH — C IPYTOH;
3. COOTHOCHUTH I'paUKu peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN C MX OMUCAHHUSIMHU, BKIIOUAIOIIUMHI
XapaKTePUCTUKU CKOPOCTH U3MEHEHHUsI (OBICTPBINA POCT, IUIaBHOE MOHMKEHUE U T.I1.);
4. UcToNb30BaTh rpaUKU peasbHbIX MPOLECCOB Ui PEIIeHUs HECI0XKHBIX MPUKIAAHBIX 3aJad, B
TOM YHCJIE ONpeenss 1Mo rpaduKy CKOpOCTh X0/1a mpoiecca.
Yuawuecsa nonyuwam eoszmoorcnocme nayuumaucs:
1. uccrnenoBaTh B MPOCTEHINUX CiIydasX (PYHKIMM HAa MOHOTOHHOCTbH, HaXOJWTh HAuWOOJBIINE U
HaWMEHbIINE 3HauYeHUs (YHKIHH, CTPOUTH rpa)Kd MHOTOWICHOB U MPOCTEHIINX paldoOHaTIbHBIX
(yHKIHI C HCTIONIb30BAaHUEM allllapaTa MaTeMaTHIeCKOT0 aHAJIN3a.
2. pemath IPUKJIAIHBIC 33a/1a4u U3 OWMOJIOTUH, (PU3UKHU, XUMUHU, SKOHOMHKU M APYTHUX HPEIMETOB,
CBSI3aHHBIE C MCCJEJOBAHUEM XapaKTEPUCTUK PEaJbHBIX MPOLIECCOB, HAXOXKIACHUEM HAUOOJIBIINX U
HAaUMEHBIINX 3HaYE€HUI, CKOPOCTH U YCKOPEHUS U T.I1.;
Tema 4. «AuTerpam» - 17 yacon
OCHOBHBIE cOAEp)KATEIbHbIC TUHUU:
[TepBooOpasnas. Ilepgoobpasnvie sn1emenmapuuix @yuxkyuil. Ilnowads KpusonuneuHou mpaneyuu.
@opmyna Hoiomona-Jleiionuya. Onpedenennviil unmezpai. Bolruucienue niowaoei niockux gueyp u
00beM0o6 mes 8paweHUs. ¢ NOMOWbIO UHMe2pad.
Konrponbnas padota. «HTErpan»
B pe3yabTaTe H3yueHus pasjelia ydyamuecsi HayyaTcs:
1. onepupoBarh Ha 6a30BOM YpOBHE MOHATUSIMH IIEpBOOOpa3Hasi U UHTETpall.
Yuawuecsa nonywam eozmoorcnocmo nHayuumocs:
1. HaxoauTh MEPBOOOPAZHYIO M MHTETPAJIbI SJIEMEHTAPHBIX (PYHKIIUN.
Tema 5. «KomniekcHbie unciaa» - 35 yacon
OCHOBHBIE COAEp)KATEIbHbIC TUHUU:
KommiekcHpie unciia W WX TeoMeTpuuecKass MHTepIpeTanus. |[puroHoMerpudeckas ¢dopma
KOMIUIEKCHOTO 4Hcha. ApudmeTnueckue JAeWCTBUS HaJ KOMIUIEKCHBIMU YHCIAMHU: CIIOKEHHE,
BBIYMTAHHUE, YMHOKEHUE, AeneHue. Popmyna Myaspa.
B pe3yabTaTe M3yueHHs pa3jelia yyaluecsi Hay4yarTcs:
1. omepupoBarb Ha 0a30BOM YpOBHE IIOHATHEM KOMIUIEKCHOI'O YHCIA, €ro IeoOMEeTPHYECKOi
WHTEPIpETalie ¥ TPUTOHOMETPUICCKON (GOPMOii.
2. BrwmonusaTe apudmMeTnueckue JeHCTBHS HaJl KOMIIJIEKCHBIMH YU CIaMU.
Yuawuecsa nonyuam eozmoorcnocme nayuumaocs:
l.mpeacTaBIATh KOMIUIEKCHOE YHCIIO B Pa3IUYHBIX popMax.
2.npumMeHTh popmyny Myaspa.
3.BBIMIOJTHATH apU(PMETHIESCKHE JACHCTBUS HaJl KOMIJIEKCHBIMH YHCIIAMHU.
Tema 6. «BeposiTHOCTBH U cTaTHcTUKA. PaGoTa ¢ nanHbIMI» - 35 yacos
OcHOBHBIE COJIep>KATEIbHBIE TUHUU:
Pemenne 3anay Ha TabnuyHOE M rpadguyecKoe MpeICcTaBlICHUE TaHHbIX. Vcoap30BaHuE CBOICTB U
XapaKTEePUCTUK YHMCIOBBIX HaOOPOB: CpeaHUX, HAaWOOIBIIEr0 W HAMMEHBIIETO 3HAYCHHUS, pa3Maxa,
oucnepcuu. Pewenue 3a0ay na onpeoenenue uwacmomuvl u eeposmuocmu codovimuil. Buiuucienue
8eposAmHoOCcmel 8 ONbIMAX C PAGHOBO3MOJICHLIMU deMeHmapHuiMu ucxooamu. Pewenue 3adau c
npumenenuem xomobunamopuku. Pewenue 3adau Ha evluucienue 6eposmHocmel He3a8UCUMbLX
cobvimuil, npumeHenue @Gopmynvl crodcenus eepoamuocmeiu. Pewenue 3adau c¢ npumenHeHuem
ouazpamm Dunepa, oepesa seposmuocmeil, popmynvi bepryninu.
Yenosnasn eepoamuocmo. Ilpasuno ymunoowcenus eeposmuocmei. Dopmyna noaiHou 6eposmHoCcmu.
Luckpemnvle cnyuaiinvie eenuuunvl u pacnpedenenus. Hezasucumvie cuyuatinvie GeIUUUHDL.
Pacnpeoenenue cymmol u npouszeedenuss He3a8UCUMBIX CIYYAUHBIX BETUUUH.
Mamemamuueckoe oxcudanue u Oucnepcus CIy4anuHou eeauyunvl. Mamemamuueckoe oxcuoanue u
oucnepcusi CyMMmbvl CHyY4auHulx eeauyuH. I eomempuueckoe pacnpedenenue. bunomuanvnoe
pacnpedenenue u e2o C80UCMEA.
Henpepuvignvie cayuaiinvie eeauuunvi. Illowamue o naomnocmu eepoamunocmu. Paenomepnoe
pacnpeoenenue.
Tloxazamenvnoe pacnpedenenue, e2o napamempbi.
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Ilonamue o nopmanvnom pacnpedenenuu. Ilapamempor HopmanrvHoz2o pacnpedenenus. IIpumepol
CAVYAUHLIX  BENUYUH, NOOYUHEHHLIX HOPMAILHOMY 3AKOHY (NOZPewHOCMb USMEPEeHUll, pocm
4enoseKa,).

Hepasencmeo Uebwviuesa. Teopema bepnyinu. 3axon Ooavuwiux uwucen. Buvibopounviii memoo
usmepeHus gepoamuocmeii. Ponb 3akona 601bwux yucen 6 Hayke, npupooe u oouecmae.
Kosapuayus osyx cayuaiinvix eeauuun. Ilowsmue o kosgguyuenme xoppensyuu. Coemecmmsvie
HAOAI00eHUsL 08YX CYHAUHBIX GelUdUn. Bvibopounwiii koaghpuyuenm Koppensyuu.

KonTtponbHas padota. « 3J€MEHTHI TEOPUH BEPOSTHOCTEH

KonTtponbsnas pabora. «CtaTUCTHKA»

B pe3yabTaTe uzydyeHusi pa3iesia ydanuecsi HAy4arTcs:

1. BEIYUCIATH BEPOSATHOCTH COOBITHUI Ha OCHOBE ITOJICUETa YHCIIa HCXOJIOB;

2.

3. omepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMU: YACTOTAa U BEPOSTHOCTb COOBITHSA, CIydailHbIH
BBIOOD, OTBITH C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU;

4. onepupoBaTh NOHATUSIMU: IEPECTAHOBKH, Pa3MEIEHHUs, COUCTAHNUS;

5. omepupoBaTh Ha 0a30BOM YpOBHE OCHOBHBIMM OIHCATEIbHBIMU XapAKTEPUCTHMKAMU YHCIOBOIO
Habopa: cpenHee apupMeTHIecKoe, MeInana, HanboIblIee 1 HaMMEHbIIee 3HAYCHHS;

6. omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMHU: 4AacTOTAa M BEPOSITHOCTb COOBITHS, CIy4yalHBII
BBIOOD, OTBITH C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU;

7. 4UTaTh, CONOCTABIATh, CPABHUBATh, HHTEPIIPETUPOBATh B MPOCTHIX CIydasX peajbHbIE JaHHBIE,
NpeACTaBIeHHBIC B BUJE TaOJIUII, TUAarpaMMm, rpa)MKoB.

Yuawueca nonyuam eosmoorcnocme nayuumsca:

1. umeTh npeacTaBICHUE O TUCKPETHBIX U HEIIPEPBIBHBIX CIIy4allHbIX BEIMYMHAX U paCIpeiesICHUX,
0 HE3aBHCUMOCTH CIIy4alHbIX BEJIMUUH;

2. UMETb NPEJICTAaBICHUE O MATEMAaTHYECKOM OXKHUJAAHUU U JUCIEPCUH CIIyYalHbIX BEJIMUUH;

3. UMeTh NPEJICTABICHNE O HOPMAIBHOM PAacTpeie]IeHUH U IpUMepax HOPMAaJIbHO paclpeaeIeHHbIX
CIy4yalHbIX BEJIIMYUH;

4. IMEeTh MPEJICTABIICHHE O KOPPEISLIMH CITyYaifHbIX BETUYUH, O JTUHEHHON PETPEeCcCUU.

5. pematp 3amaum, TpeOytomue nepebopa BapuaHTOB, MPOBEPKHU YCIOBHH, BRIOOpPAa ONTHUMAIbHOTO
pe3ynbTaTa;

6. CTPOUTH MOJIEIb PEIICHHS 3a1a4H, IPOBOJUTH JOKA3aTelIbHbIC PACCYKICHNUS,

7. aHaNM3WPOBATh W WHTEPHPETHPOBATH PE3YJIbTAThl B KOHTEKCTE YCIIOBUS 3a/aud, BHIOMPATH
pelIeHus, He IPOTUBOpEYAIIe KOHTEKCTY;

8. pemiath NpakTUYECKHE 3a7a4H U 3a7a9H U3 APYTUX MPEIMETOB;

9. BEIYHUCIISITH WM OLIEHUBATh BEPOSITHOCTH COOBITUH B PEaIbHOW KU3HH.

Tema 7. «ATorosoe nosropenue» - 12 yacos

Pemenne 3amau ¢ MCHONB30BAHMEM CBOMCTB CTENEHEH M KOpPHEH, MHOIOYJIEHOB, NPeoOpa3oBaHUM
MHOTOWICHOB U JPOOHO-PAMOHAIBHBIX BBIPAKEHHH. Perienue 3aiay ¢ ncrnoiap30BaHNEM I'PaTyCHOM
Mepbl yria. Pemienue 3amad Ha JBMKEHHE M COBMECTHYIO pabOTy € NOMOIIBIO JHUHEHHBIX U
KBaJIpaTHBIX ypaBHEHUN U UX cUCTeM. PernieHue 3aiad ¢ MCMOIb30BAHUEM YHMCIOBBIX QYHKIUNA U UX
rpagukoB. PemieHue 3agad ¢ NMOMOIIBIO YMCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOMU
NEPEMEHHOH, C IPUMEHEHUEM N300paXKE€HUsI YUCIOBBIX IPOMENKYTKOB.

Hroroast KOHTpoOJIbHAs paboTa.

B pe3yabTaTe M3yueHHs pa3jelia ydyamuecsi Hay4yaTcs:

1. pemiaTh HECIOKHBIE TEKCTOBBIE 3a/1a4l PA3HbIX TUIIOB;

2. TIOHMMAaTh M UCIOJIB30BaTh JUIS DPEIICHHs 3aJadyd WH(OpPMalWIO, MPEICTABICHHYIO B BHJE
TEKCTOBOM M CUMBOJIBHOM 3amuCH, CXeM, TabJull, 1uarpamMmm, rpaukoB, pUCYHKOB;

3. pemaTh 3a/1a4u Ha MPOCTHIC MPOIEHTHI (CHCTEMBbI CKUJOK, KOMUCCHH) U Ha BBIYUCIICHUE CIIOKHBIX
MIPOIIEHTOB B PA3ITMYHBIX CXeMaX BKJIAJ0B, KPEAUTOB M UIIOTEK;

4. pemarb NpaKTUYECKUE 3aJayd, TpeOyIollHe HCHOJIb30BaHUS OTPUIATEIbHBIX 4YHCEN: Ha
ONpe/IeJICHUE TEMIIEPAaTyphl, Ha ONpEeJeIeHUE IMOJIOKEHHUs Ha BPEMEHHOH ocH (10 Hamel 3pbl U
nocJje), Ha JBM)KEHUE JEHEKHBIX CPeACTB (IIPUX0J/pacxojl), Ha OINpelesieHHe I1yOHHBI/BBICOTHI U
T.IL.;

5. WCIONB30BATH MOHATHE MaclTada Ui HaXOXIACHUS PACCTOSHHWM W JUIMH Ha KapTax, IUlaHax
MECTHOCTH, IJIaHaX MOMEIIEHU, BBIKpOIiKaX, Mpu paboTe Ha KOMIIbIOTEPE U T.II.
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6. pemaTty MpakTUYECKUE 3a4a91 U 33/1a91 U3 IPYTHUX PEIMETOB.

I'EOMETPUA
11 xmacc — 2 yaca B HECIIO,
Bcero 68 gacos
Tema 7. «BeKTOpBI B IPOCTPAHCTBE» - 7 4aCOB
OCHOBHBIE COAEP)KATEIbHbBIE TUHUMU:
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BekTopsl 1 KOOpAMHATHI B IipocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpPA HA YHCIIO, yTOJ
Mexay BekTopamu. KosuinHeapHsle 1 KOMIUIAHAPHBIE BEKTOPBIL. 1eopema o0 pasznodiceHue 6eKmopano
mpem HeKOMNJIAHAPHBIM 6EKMOPAM.

B pe3yabTaTe H3yueHus pasjelia ydyamuecs Hay4yarTcs:

1. onepupoBaTh Ha 0a30BOM YPOBHE IOHATUEM AEKApTOBbI KOOPIANUHATHI B IPOCTPAHCTBE;

2. onepupoBaTh MOHATHSIMU JEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YroJ MEKIY BEKTOPAMH, CKaJIsPHOE INPOU3BEICHHUE
BEKTOPOB, KOJUIMHEAPHbIE BEKTOPBI;

3. HaXOJUTh KOOPAMHATHI BEPUIMH Ky0a U MPSIMOYToJILHOTO apajljiesienunea.

Yuawuecsa nonyuam eosmooicnocme nHayuumocs:

1. HaxoAUTH paccTOsHME MEXIYy ABYMsI TOUKaMH, CYMMY BEKTOPOB U INPOM3BEJECHHE BEKTOpa Ha
YHUCJIO, YToJI MEXAY BEKTOpPAaMH, CKaJsIpHOE IPOM3BEIEHME, pacKIaJblBaTh BEKTOp IO JBYM
HEKOJUTMHEapHbIM BEKTOPaM;

2. 3a/1aBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

3. pemaTh NpocTeliIne 3a1a4u BBEACHUEM BEKTOPHOTr0 Oa3uca.

Tema 8. «MeToa KOOPpAMHAT B NMPOCTPAHCTBE» -16 4yacoB

OcHOBHBIE CO/IepKATEIbHbIC JIMHUU:

Ckansapuoe npouseedenue eexmopos. CranapHoe npousseoexue 6eKmopos 6 KOOPOUHAMAX.
Tlpumenenue 6ekmopos npu pewieHuu 3a0a¥ HA HAXONHCOeHUe PACCMOAHUL, OAUH, Niowaoell u
00beMos.

VYpasuenue naockocmu 6 npocmpancmee. Ypasnenue cgepvr 6 npocmpancmee. Dopmyna ona
BLINUCTEHUS PACCMOAHUA MeXcOy MoyKamu 6 npocmpancmee. [leudicenusi 8 npocmpancmee:
napannenbHulli. NepeHoc, YEHMPAIbHAs CUMMEmpPUs, CUMMEmMPUs OMHOCUMENTbHO NIOCKOCMU,
nogopom. Ceouicmea ogudicenuil. Ilpumenenue 08udiceHull npu peuenuu 3a0au.

KonTponbHas padora. «MeToa KOOpAUHAT B IPOCTPAHCTBEY.

B pe3yabTaTe M3yuyeHus pasjelia ydamuecs Hay4yarTcs:

1. HaxoaUTh KOOPAMHATHI BEPIINH Ky0a U IPsIMOYTOJIbHOTO Mapasuiellenuena;

2. IPUMEHATHh METO]{ KOOPJIMHAT B IPOCTPAHCTBE JIJIsl HAXOXKJIEHUS yTJIOB.

Yuawueca nonyuam 6osmooicnocme Hayuumocsi:

1. onepupoBaTh NMOHATHUAMM AECKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YroJl MEXAY BEKTOPaMH, CKAJISIpHOE NPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHbIE BEKTOPHI;

2. pemiath NpOCTEHIINE 3a/1a4u BBEICHUEM BEKTOPHOTO Oa3uca.

Tema 9. «ununap, koHyc, map» - 16 yacos

OcHOBHBIE COJIep>KaTEIbHbIE JTUHUU:

Tena BpaleHus: LUIUHAP, KOHYC, cpepa u map. OCHOBHBbIE CBOWCTBA MPSMOIO KpPyTrOBOIO
HUINHAPA, IPSMOT0 KPyroBoro Konyca. Mzo0pakeHue Ten BpalieHus Ha MII0OCKOCTH.
Ilpeocmasnenue 06 yceueHHOM KOHYcCe, ce4eHusi KOHyca (napanieibHoe OCHOBAHUIO U NPOX0Osuyee
yepes Gepuiuny), ceueHus YuiuHopa (napaiieibHo U NEePneHOUKVIAPHO OCU), CeueHus wapd.
Pazeepmxa yununopa u rxomyca. IIpocmeviwiue KomMOuHayuu MHO202PAHHUKOSE U MeNl 6PAUjeHUs.
Mmexcdy cobou. BplumciieHHe 3JIEeMEHTOB IPOCTPAHCTBEHHBIX (uryp (peOpa, AuMaroHamau, yTIIbI).
IInomane MOBEPXHOCTH NPABUIBHOM NHpPAaMUABI W INPSIMOM Npu3MbL. Ilmomans IOBEPXHOCTH
IPsIMOTO KPYTOBOT'O IIJIMH/IPA, IPSIMOTO KPyroBoro konyca. Ilnomans cdepsr.

KoHntpoinbHas padota. «Tena u noBepXHOCTH BpallEHUS»

B pe3yabTaTe H3yueHHs pasjelia ydyalmuecs Hay4aTcs:

1. pacio3HaBaTh OCHOBHBIE BUJIbI TN BpalieHus (KOHYC, WINHID, chepa uiap);

2. HaXOAMTH IJIOLIAH MIOBEPXHOCTEH NMPOCTENIINX MHOTOIPAaHHUKOB € IPUMEHEHHEM (POPMYJT;

3. HAXOAWUTh IUIOMAJU MOBEPXHOCTEH MPOCTEHININX MHOIOTPAHHUKOB WU TEJ BpallleHUus C
IpUMEeHEeHUEeM (opMyl.

4. COOTHOCUTH ILIOIIAAN MIOBEPXHOCTEH TEJI OJUHAKOBOU (DOPMBI pa3IMYHOIO pa3mepa.

Yuawuecsa nonyuum 603modicHocme Hayuumocs:

1. HaxOUTh MJIOIIAIU TOBEPXHOCTEH r€OMETPUUYECKUX TeJI C IPUMEHEHUEM GOpMYI;
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2. UCTIOJb30BaTh CBOMCTBA T€OMETPUYECKUX (DUTYD ISl pEIICHUs 3a/1a9 MPAKTHIECKOTO XapaKTepa u

3a/1a4 U3 IpyTuX 001acTeil 3HaHH.

Tema 10. «O0bembI Tea» - 17 yacos

OCHOBHBIE cOep>KaTeIbHbIC TUHUH:

[Tonstue 06 06veMe. OObeM MUPaMUALI U KOHYCA, MPU3MbI U HIIHHApa. O0BeM 1mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIICHUS MEXAY IIIOIIAIIMH ITOBEPXHOCTEH U 00beMaMu

MOJ0OHBIX TEIl.

Kontponbras padora. «O0bEeMBI TEI»

B pe3yabTaTe n3dyueHus pasjaesia yyauuecsi HAy4aTcs:

1. HaxoAuTh 00BEMBI MPOCTEUIINX MHOTOIPAHHUKOB C MPUMEHEHHEM (HOpMYIT;

2. HaXOIUTh 00BEMBI TEJI BPAILLEHUS C IPUMEHEHUEM (POPMYII;

3. COOTHOCHTH 0OBEMBI COCYIOB OJIMHAKOBOU (hOPMBI pa3IMdHOTO pa3smepa.

Yuawuecsa nonyuam 603moxcHocmos Hayyumscs:

1. HaXOIUTh 0OBEMBI TEOMETPHUUECKUX TEIl C IPUMEHEHHEM (hopMyIT;

2. UCTIOJB30BaTh CBOMCTBA T€OMETPUYECKUX (DUTYD ISl pElIeHUs 3a4a49 MPAKTHIECKOTO XapaKkrepa u

3a/a4 U3 Ipyrux o01acTeil 3HaHU.

Tema 11. «<ATOorosoe noBropeHue» - 12 yacon

OCHOBHBIE CO/Iep)KATEIbHBIC JIMHUH:

Pemenne 3amay ¢ nmpuMEHEHHMEM CBOWCTB (HUIyp Ha IUIOCKOCTH. 3aJayd Ha JIOKa3aTelIbCTBO M

MOCTPOGHHE KOHTpIpUMepoB. Mcmonp3oBaHue B 3aJadax MPOCTEHIIMX JIOTHYECKUX TPABUIL.

Pemenne 3amad ¢ MCHOJB30BaHUEM TEOPEM O TPEYTrOJbHHUKAX, COOTHONIEHUH B MPSMOYTOJBHBIX

TpeyrojibHUKaX, (paKToB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAaMH. PereHue 3amad ¢ MCIOIb30BAaHHEM

($axTOB, CBA3aHHBIX C OKPYXHOCTAMHU. Perenue 3amad Ha U3MEpPEHUs] Ha IUIOCKOCTH, BBIUHMCICHUE

JUTUH U TTomajeid. Pemenure 3a1a4d ¢ mOMOIIBI0 BEKTOPOB U KOOPAUHAT.

BekTopsl 1 MeTon KOOpAMHAT B IpocTpaHcTBe. HaxoskaeHue ruiomiagy MOBEPXHOCTH M 00BEMa

IUJIUHPA, KOHYCa, Iapa. MHOTOTpaHHUKH, HAXOK/ICHUE WX TUTOIIA N TOBEPXHOCTH U 00BeMa.

B pe3yabTaTe ndyueHus pasjesia yyanuecsi HaQy4aTcs:

1. pacnio3HaBaTh OCHOBHBIE BU/IBI TEJ BpallleHUs (KOHYC, IMINUHIp, chepa u map);

2. HAXOAUTh OOBEMBl U IUJIOIIAJN MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHUKOB C MPUMEHEHHEM

dopmyu;

3.omepupoBaTh MOHATUSMH JEKapTOBBI KOOPAWHATHI B NMPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA,

PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJsipHOE MPOU3BEICHHE

BEKTOPOB, KOJUTMHEAPHBIC BEKTOPHI.

4.3. TEMATHYECKOE IINIAHUPOBAHMUE C YKAZAHUEM KOJINYECTBA YACOB,
OTBOJIMUMBIX HA OCBOEHME KAXKJIOM TEMbI

5.
Haunmenosanune o Coneprxanue yueOGHOTO OcHoBHBIE BU/IBI YyueOHO
pasaenoB, TeM B . npenmMera (Kypca) NEATEIIHHOCTH yYaIlIuXCs
g o
Z 3
=
=
]
o
«Anaredpa u Ha4YaJIa MaTeMAaTHYeCKOr0 aHAJIHN3a, FTeOMeTPHs
10 xnacce
JlelicTBUTENBHbIE 18 Lenbie ¥ pallMOHAJIbHBIC YUCHA, | BBIYUCHAAT 3HAYEHUST BBIPAKECHUM
qucia JleiicTBUTENBHBIC qHCciIa. | COAEpKAIUX KOPHU N-il CTENeHu U
Apudpmernaeckuit KOPCHb | CTEIIEHU c palMoOHaTbHBIM
HaTypaJbHON CTEIEHH. | MOKa3aTeseM; BBITIOJTHATD
CreneHb C panUOHAJIBHBIM U | IPEOOpa3OBaHMS BBIpKCHUI
JEHCTBUTEIIBHBIM [TOKa3aTeNeM, | COAECPKAIUX KOPEHb N-U CTENEHU H
CBOHCTBa  cTemeHH. MOMIyJb| CTENeHH c paluoHaTbHBIM
4HCJIa U €T0 CBOMCTBA.
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HaunmenoBanune o Coneprxanue yueOHOTO OcHoOBHBIE BUJIBI YUeOHOI
pas3zernnoB, TEM é ” npeamera (Kypca) JIeSITeIbHOCTH YUaITuXCs
g
=
2
MOKa3aTeseM.
WuTtepnpetupoBarhb HOJTy4eHHbIE
pe3ynbrathl. [IpUMeHATh pa3nudHbIe
($hOpMBI CAMOKOHTPOJIS.
CrenenHas 18 CreneHnas ¢GbyHKIHA, eé¢ | UmeTp mpencraBieHWe O B3aWMHO
byHKIUS cBoiicTBa M Tpaduk. Bzaumno | oOpaTHbIX GyHKIUAX. [IpumeHATH
oopamnvie ¢ynkyuu. I'paguxu | cBOWCTBa CTEMEHHBIX (PYHKIUN TpH
83AUMHO 0OpAMHBIX (QYHKYUL. | PEIICHUN YPABHEHUN U HEPABEHCTB.
Hppanuonaibuble ypaBHEHHs. | DopMyaIupoBaTh ONpPEACICHUE H
PaBHOCUIIbHBIE YpPaBHEHUS M | METOJbI PEUICHUS WPPAUOHATIBHBIX
HEpaBEHCTBA. YpaBHECHHI. Onpenensrsb BUJ{
HppanuoHalbHble YpPaBHEHMs. | HPPAILMOHAIBHOIO  yYpPaBHEHHS M
HppanuonanbHbie COOTBETCTBYIOIIME  METOIABl  HX
HEpPaBEHCTBA. Memoo | peurenus. Pemars uppanuoHaibHbIe
unmepeanos  ONA  peuleHus | ypaBHEHUS U HEPABEHCTBA.
HepaseHcms. Cucmemvt | IHTEPIPETUPOBATH MTOJIYICHHBIE
UPPAYUOHANBHBIX — YpaeHeHull. | pe3ynbTaThl. [IpUMEHSTh pa3inyHbIC
Cucmemoi (OpMBI CAMOKOHTPOJISL.
UPPAYUOHATbHBIXHEPABEHCNG.
HUcnonp3oBaHne CBOMCTB U
rpaduKoB JIMHEWHBIX u
KBaJIPaTHYHBIX byHKIU,
obpaTHOM
MPOMOPIUOHATBHOCTH u
dbyskIHM y = Vx.
I'paduueckoe pelieHue
YpaBHEHU U  HEPABEHCTB.
I'pagpuueckue Memoovl
peuwienus ypaeHenu u
HepaseHcms. Pewenue
ypaeéHeHuu U HEpaeHcms,
cooepaicawux nepemenHyo noo
3HAKOM MoOyasa. YpaeHenus,
cucmembl ypaenenuii c
napamempom.
ITokazarenbHas 12 | Iloka3arenpHas ¢ynkmus, e€ | Ctpouts rpaduk MOKa3aTEIbHON
byHKLIHS CBOMCTBa u rpaduk. | pyakuun. ComocTaBisaTh Tpaduku
[TokazarenpHble  ypaBHEHHS. | TOKA3aTEIbHBIX byHKIII c
[Toka3zaTenbHble HEpaBeHCTBA. | GopMynamH, KOTOPBIMH OHH
Cucmemul NOKa3amenbHblX | 3aJJaHBbl. Haxonuts o0nacTh
YpaeHeHuil. Cucmembl | onpeneseHus " MHOKECTBO

noKasameJjlbHblX HepaeeHCcme.

3HAYCHWH MOKa3aTeIbHOU (PyHKITHH.
Pemate mokazarenbHblE YpaBHEHHUS
U HepaBeHCTBa. MHTepnperupoBarh
MOJy4YEHHBIE pe3yabpTaThl.
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HanmeHnoBanmne

Coneprkanne yaeOHOTO

OcHoBHBIE BUIBI YyUeOHOM

pas3nenos, TeM é ” npeamera (Kypca) JIeSITeNIbHOCTH yJaIuxcst
S 3
= 5
2
IIpumensaTs  pa3nu4dHbIC
dhopmbl
CaMOKOHTPOJIA.
Jlorapudmuyeckas 19 | Jlorapudm wumcima, cBoictBa | CTpouTh rpaduk JorapupMuIecKon
byHKIUS morapudma. Hecstuunpiii | dynkumu.  Haxomute  o0nacTh
norapudm. Yucno e. | ompeneneHus u MHOECTBO
Hamypanvhoiii Joeapugm. | 3HAYCHUU norapumuyeckoit
[IpeoGpazoBanue ¢byskuun. ComoctaBisiTh TpaduKu
JorapupMudecKux gorapupMuueckux  QyHKIUH ¢
BBIPQKCHHI. dbopmynamu, KOTOPBIMH OHH
Jlorapudmuueckue ypaBHeHUs | 3aJaHBbl. BrmonsaTe
u HepaBeHCTBa. | MpeoOpa3oBaHUs M BBIYHUCIATH
Jlorapudmuueckass (QyHKIMS U | 3HAYCHHS BBIPaKCHUH,
ee cBoiictBa M rpaduk. | COAEPKALIMX JIOTaprupMBbI.
Cucmemvl  n02apu@mudecKux Pemars
ypasHeHull. Cucmemvr | norapuMUYecKie ypaBHEHUS U
Joeapu@muieckux nepagencme. | HEPaBCHCTBA.
HHTeprpeTupoBaTh MOJYYCHHBIC
pe3yabTaTHhI. [IpumensaTs
pasnu4yHble GOPMBI CAMOKOHTPOJISA.
Anrebpanyeckue 16 |[MHOTOWIEHBI OT OJHOMI Nmetpb NpEACTABICHUE o
YpaBHEHHUS MEepeMEHHON U UX KOPHU. MHOTOUJIEHAX, 3HATh OTpeJeJIeHue
TeopeMbl 0 parmoOHATBHBIX KOpHEH MHOro4jieHa, YyMeTh HX
KOPHSIX MHOTOWJIEHOB C LEIbIMA | HAXOJUTh;
kod(durmentamu. Bo3Benenue B | yMeTb  BO3BOAUTH B CTENCHB
LIETYI0 CTETIEHb, U3BJICUEHUE MHOTOUYJIEHBI U U3BJIEKATh KOPHH,
HATypaJIbHOTO KOpHs. OCHOBHAsl | yMeTh HpPHMEHSTH TeopeMy besy
reopema anreopsl (0e3 MIPHU PEIICHUH YPaBHEHHIHA.
ITOKa3aTeIbCTBA)
Tpuronomerpuuec- 27 (TpuroHoMeTpHYeCKast OnpenensTsb 3HAYCHUS Tpu-
ke GopMyIisl OKPY>KHOCTb, pAOUAHHASl Mepa  [TOHOMETPHUHMYECKUX BBIPKCHUI;

vena. IIoBOpOT TOUKH BOKPYT
Hayaja  KOOpJHMHAT.
3aBHCUMOCTb MEXK]ly CHHYCOM,
KOCHHYCOM U TaHTEHCOM
OOHOTO W TOTO JKe& yIJa.
OCHOBHOE TPUTOHOMETpUYEC-
KO€ TOXKJIECTBO U CJIEACTBUS
13 HEro. 3HaYeHUs
TPUTOHOMETPUUYECKUX (PYHKIIMI
st yroos 0°, 30°, 45°, 60°, 90°,
180°, 270°. Cunyc, KOCUHYC,
TaHT€HC, KOMAH2EeHC

MIPOU3BOJIBHOTO YTIIa.
3HaKku CUHYyCa, KOCUHYCa U
TaHreHca. QoOpMYabICIOHCEHUS
MPUSOHOMEMPUYECKUX
Gdyuxyuil, popmynvl
npusedenust, Gopmyiv

080UHO020 ap2ymMenma.

MEepeBOUTH TPATyCHYIO MEpy yriia ,B
[paIuaHHy0 U Ha00OpOT; MPUMEHATH
OCHOBHEBIE TPUTOHOMETPHUECKHE
(opMynbl, (opMyibl TpUBEACHUS,
(hopMyJIbl CIIOXKEHUsI, TIBOMHOTO yria
1St npeoOpa3oBaHus
TPUTOHOMETPHUYEC-KUX BBIPAKCHUH.
M HTepTIpeTHPOBATH MTOJTY9CHHBIC
pe3ynbTaThl. [IpuMeHsITh pa3nudHbIe
(hopMBI CAMOKOHTPOJIS.
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HanmeHnoBanmne
pas3nenos, TeM

qaCcoB

Coneprkanne yaeOHOTO
npeamera (Kypca)

OcHoBHBIE BUIBI YUeOHOM
JEATEIBHOCTH yYaluXcs

TpuronomeTpudeck
ue ypaBHEHUs

= | KomnuectBO

Apxkocunyc, apKCHHYC,
apKTaHI'€HC qyuca.
Apxkromaneenc yuca.
[Ipocreiimue
TPUTOHOMETPUUECKUE
ypaBHEHUS.

YpaBHEHHE cOs X =a.
VYpaBHeH#He sinX=a.

YpaBHenue tg X = a.

Pemienue TpuroHoMeTpUUECKUX
ypaBHeHul.Obpamubie

Haxoaute  3HaueHuss  oOpaTHBIX
TPUTOHOMETPUUYECKUX byHKIUI.
Pemats MpOCTENIINE
TPUTOHOMECTPHUUICCKUC YpaBHCHH.
Pemats npocTeiIme
TPUTOHOMETPUYECKHUE HEPABEHCTBA.
Pemats TPUTOHOMETPUUYECKHUE
ypaBHEHUS c PUMEHEHUEM
OCHOBHBIX  TPUTOHOMETPHUUYECKUX
hopmy.

HpI/IMeHHTL OCHOBHBIC ITPUEMBbI
petieHust 60Jiee CIOKHBIX

mpuzoHomMempuieckue
dyuryuu, ux ceoticmea u TPUTOHOMETPUUYECKUX ypaBHEHUH.
epagpuxu. Pewenus HNuTepnpeTupoBaTh NOJIyYEHHBIE
npocmeniuux pe3ynbTarhl. [lpumMeHsTh
MPULOHOMEMPUYECKUX pasnuuHbie GOPMBI CAMOKOHTPOJIS.
HepageHcms.
[ToBTOpenue CreneHHas ¢bynkums. | Pemars UppalroHaJbHbIE
[TokazarenbHas GyHKIUSA. | ypaBHEHHS u CUCTEMBbI
Jlorapupmudeckas  GyHKIUSA. | UppaIMOHAIBHBIX ypaBHEHUH.
Tpuronomerpudeckue Pemars MOKa3aTeJIbHbIE U
bopmyITBI. JorapuMudecKue YpaBHEHUS U
Tpuronomerpudeckue HepaBeHcTBa. OnpenenaTs ux BUl,
YpaBHEHUS. METON | croco®  permieHws.
[IpeoOpa3oBbIBaThH
TPUTOHOMETPUYECKHE BBIPAKEHUS C
NPUMEHEHHEM OCHOBHBIX
TPUTOHOMETPUIECKUX dhopmy,
(hopMyI1 CIOKEHUS U CIEICTBUNA UX
HUX. Onpenenars  BHUIbI
TPUTOHOMETPHUYECKOTO YPABHEHUS,
METOJI H CIOCOO0 WX pelieHus.
Pemars TPUTOHOMETPHUUECKHUE
YpPaBHEHUSI PAa3UYHBIX BHUJIOB
1 MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
Brraucnsate
norapumbl c MIPUMEHEHNEM
CBOWCTB.
BeeneHnue. Touka, npsimast U MiIOCKocTh B | M300paxkarb TOUKHM, TMIpsMbIE U
Axcuomsl MPOCTPAHCTBE, AKCUOMBI | INIOCKOCTM  HA  MPOEKLMOHHOM
CTEpPEOMETPUHN CTEPEOMETPHUM U CIEACTBUS U3 | UEPTEXKE INPHU  PaA3IMYHOM  HMX
HUX. B3aMHOM PaCIOJIOKEHUH.
Pacno3HaBaTtp Ha 4yepTrexax WU
MOJENAX MIPOCTPAHCTBEHHBIE

(hOpMBI; COOTHOCUTH TPEXMEPHbBIC
OOBEKTBI € WX  OINHCAaHUSIMH,
U300paKCHUSIMU.
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[TapanneapHOCTH 19 Bzaumnoe pacnonoxenue | OnuceiBaTh B3aUMHOE
MPSIMBIX u OpSIMBIX M IUIOCKOCTEH B | PacIlOJIOXEHHE NPAMBIX U
IJIOCKOCTEM MIPOCTPAHCTBE. IJIOCKOCTEH B IPOCTPAHCTBE;
[Tapasnie bHOCTh IIPIMBIX 1 apryMEHTHPOBATh CBOU CYXICHUS
IUTOCKOCTEHN B MPOCTPAHCTBE. 06 STOM
N3o6pakenune npocrenmmnx
IPOCTPAHCTBEHHBIX (GUTYp HA pacroox
[JIOCKOCTH. Vbl B CHUH; UCII0JIb30BATh
npoctpanctBe. Duryps u ux nprobpere
n3o0paxenus (Ky0, nupamuga, | HHPIC SHAHUA M yMCHUS B
npusma). OCHOGHbIE NOHAMUL MMOBCETHEBHOM XKU3HU. Pemarp
cmepeomempuu u ux ceoticmea. | CTAHAAPTHBIC 331291 ¢
Ceuenust Kyba 1 TeTpa’apa.
NPUMECHEH
UeM NPUOOPETEHHBIX
3HAHU.
HHTepnpeTupoBaTh NOJTy4eHHBIE
pe3yabTathl. [[puMeHsTh pa3auyHbIe
(hOpMBI CAMOKOHTPOJIS.
IlepnennukymnspHo- | 20 Paccrosiuus mexny ¢urypamu | [Ipumensts TeopemMy o  Tpéx
CTh  MNPSMBIX U B [IPOCTPAHCTBE. | MEPIEHIUKYISPOB, NpU3HAK
IUIOCKOCTEH [lepneHIUKYASAPHOCTh MPSAMBIX | MEPHEHAUKYJISIPHOCTH NPSIMON U
Y TUTOCKOCTEHA. IUIOCKOCTH IS pelIeHusl 3ajaad.
[Tpoexkuus burypsl Ha | HaxonuTe  paccrosiHHe — MeXIy
TIOCKOCT. [Ipu3Haku | reOMETPUUYECKUMHU burypamu.
NEPIeHINKYISIPHOCTH TpsAMbIX | HaxoauTs yros Mexay npsMbIMHU U
U IUIOCKOCTEH B NMPOCTPAHCTBE. | MIIOCKOCTSIMHU.
Teopema 0 Tpex
NepHeHIUKYIIIpax.
MHororpanHuku 16 [Tapannenenunen.  CaoiictBa | M300paxkath OCHOBHBIE
PsIMOYTOJIBHOTO MHOTOTPaHHUKH;
napajienenumnena.  Teopema BBITIOJTHSATh
[Mugaropa B MPOCTpaHCTBE. | YEPTEKU IO  YCIOBHMAM  3a7ady;
[Ipuzma 5 nupamMuaa. | CTPOUTH — NPOCTEHINUE  CEYEHHUs
[lpaBunbHas  nupamuga W | KyOa, mpusmbl nupamunabl. Pemars

npaBwibHasg npusma. [lpsmas
NApaMuaa. DJIEMEHTHI IPU3MBbI
Y TUPaMUJBL.

IJIAaHUMETPUUCCKUE U HpOCTSfIHIHG

CTEpEOMETPUUYECKHE  3aJayd  Ha
HaXO0XIECHUE

reOMETPUYECKU
X BEIHMYMH; HCIOJb30BATh IIPU
peleHun CTEPEOMETPUYECKHUX

3a/1a4 IUIaHUMEeTpUYecKrue (aKkThl U
METO/IbI; MPOBOJIUTH JOKA3aTelIbHbIC
paccyXJeHuss B XOAE€ peuleHus
3aj1ay; UCIIOJIb30BaTh
pUOOpETEeHHbIE 3HAHUS U YMEHUS B
IIOBCEHEBHOM KU3HMU.
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[ToBTOpenune kypca | 8 [TapannenpHocTh mpsiMbix U | Pacmo3HaBaTth Ha  4yeprexax H
reoMeTpuu 10 IUIOCKOCTEHl B MPOCTPAHCTBE. | MOAEIAX MPOCTPAHCTBEHHbIE (POPMBI
KJjacca [TepneHUKyYASIPHOCTh NPSIMBIX | (TETpasap, KyO, OKTadap, T0AEKa’ap
U IJIOCKOCTEH B MPOCTPAHCTBE. | U MKocadap). OnuceiBaTh B3aUMHOE
MHOrorpaHHuKH. pacroaoXeHue MPSMBIX u
IJIOCKOCTEM B MPOCTPAHCTBE,
apryMEHTHPOBAaTh CBOM CYXKICHUS
00 3TOM pacHOJIOKEHUH.
Pemate  mmaHuMeTpudeckue U
NpOCTEHIIINE  CTEPEOMETPUUECKHUE
3a1aun Ha HaXOKICHUE
reOMETPUYECKUX BEJIHYMH (YIJIOB,
JJIHH, Iomaaei).
WNutepnperupoBaThb MOJy4YEeHHbIE
pe3yabraThl. [IpuMeHsTh paznuyHble
($hopMBI CAaMOKOHTPOJIA.
11 xnace
Tpuronomerpuueck | 20 Tpuronomerpudeckue Crpourtb rpauku
ue GyHKIUU byHKIIN TPUTOHOMETPUUYECKUX byHKIHI;
y=CoSX,y=sinx,y=tgx. BBINOJIHATh npeoOpa3oBaHus
Oynkyus Y = Ctgx. Caoiicta u | TPAQUKOB  GYHKIMH, C TIOMOIIbIO
rpaduku TpuroHomerpudeckux | apALICIBHOTO fieperoca,
byHKIHiL. O6nacts | CAMMETPUH  OTHOCHTEJNBHO  OCEi
KOOpJMHAT, CUMMETPUU

OTIPEJICTICHUSI U MHOYECTBO
3HAYEHUN
TPUTOHOMETPUUYCCKHUX
¢ynkumit. Hynm  gysknun,
MIPOMEKYTKH
3HAKOTIOCTOSIHCTBA,
MOHOTOHHOCTb. Hanbounbiiee u
HaMMEHbIIIee 3HAYCHHE
byHKIHIH. [lepuoanueckue
byHKIHIH. YeTHOCTH u
HEYETHOCTh (dbyHKITHA.
Obpamnvle
MpuUcoOHOMempuiecKue
dyHxyuu. Ilpeobpazosanus
epaguxos  yukyui:  cosue
600/1b  KOOPOUHAMHBIX  OCell,
pacmsdcenue U cocamue,
ompasiceHue  OMHOCUMENbHO
KOOPOUHAMHBIX oceil.
Crooicnvie pyuxyuu.

OTHOCHUTEJIbHO Hadajla KOOpJWHAT,
pacTsKEHUs U CKATUsl BAOJb OCeH
KOOP/IMHAT; HcciIen0BaTh
TPUTOHOMETpPUYECKHE (DYHKIIUU TI0
CXEME.

Pacro3naBate  BHJ ~ H3y4aeMbIX
¢bynkuuii. Ilepeuncnars cBoiicTBa
TPUTOHOMETPUIECKHUX byHKIMI:
00J1aCTh ONpENIEICHUs U MHOXKECTBO

3HAYEHHH, HyTH  (QyHKIIHH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
MOHOTOHHOCTH, HauOoOIbIIEEe U

HavMEHbIIIee 3HaUeHNE (PYHKITUN.
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IIpousBoaHas u eé 20 [IpousBognas  ¢yukuuu B | Ucnonb3oBarh TadnuIy

reoMeTpUYeCKUid touke. KacarenbHas kK rpa@uKky | MpOM3BOAHBIX IS  HAXOXXJICHHS

CMBICI ¢ynkuun. ['eomeTpudecKkuid W | IPOU3BOIHBIX 3JIEMEHTAPHBIX
¢buznaeckuit CMBbICH | GYHKIHH; HaXOAUTHh IMPOU3BOJHYIO
npou3BogHOU. IIponsBoaHbIe | CyMMBI, MPOU3BEACHUSI U YAaCTHOTO
3JIEMEHTapHBIX byHkuui. | AByX  (QYHKUHHA,  MTPOU3BOJHYIO
Ipasuna ougpgepenyuposanus. | dyukuuu Buaa f(x)=f(ax+b), nucare
Bmopas  npouseoonas,  ee | ypaBHEHHME KacaTelbHOW, pelaTh
eeomempudeckuil U 3amauu, CBS3aHHBIE  C
Qusuueckuii cmulca. reOMETPUYECKUM H  (U3UIECKUM

CMBICJIOM IIpOM3BOAHON. Pemars
(dbu3nUecKre 3a1a4l Ha HaXOXKIACHUE
CKOpPOCTH u

YCKOpEHHUSI.
HNHuTepnpeTupoBath MOJTy4YEeHHBIE
pe3ynbTaThl. [IpuMeHsTh pa3nuyHbie
(hOpMBI CAMOKOHTPOJISI.

[Ipumenenue 18 [TonsitTue o  HempepbIBHBIX | Haxonuts MIPOMEXYTKH

MIPOU3BOTHOM K bysaxusax. Touku skcTpemMyMma | Bo3pacTaHusI (yObiBanuA),

UCCIIE0BaHUIO (MakcUMyMa ¥ = MHMHHMMYMA). | 9KCTPEMYMBI byHKIHH,

byHKIHH HccnenoBanue 53JIE€MEHTAPHBIX | HAUMCHbIIICE u HauOoulbIee
byHKIMI Ha TOYKM | 3HAUYCHUE GbyHKIIH. Pemars
KCTpeMyMa, HauOoublliee W | MPUKIAIHBIC 3a]a4d, B TOM YHCJIC
HauMEHbIlIEe  3HA4Y€HUE  C | COIMAIBHO-DKOHOMHYCCKHE Ha
MOMOIIIBIO MIPOU3BOJHON. | HAXOXKJICHUE HanOOJIBIIIETO u
Ilocmpoenue epaguxos | HAMMEHbIIIETO 3HaYCHUS (DYHKIUH.
@dynxyuii c nOMOWbIO
NPOU3BOOHBIX. Ilpumenenue
NpoOU3BOOHOU Npu  peuleHuu
3a0au.

Wurerpan 17 ITepBooOpasnasi. Haxonuts nepBooOpa3Hyo c
Ilepsoobpaznvie MOMOIIBI0  TAONHWIBI H  TMPaBUI
9N1eMEHMAPHbBLX @yHKyul. | HAXOXKICHHS nepBOOOpa3HBIX.
Ilnowaow KpuGoIuHelHou | BEIYUCIATh B MPOCTEHIINX CIydasx
mpaneyuu. @opmyna | miomagu KPUBOJIMHEHHBIX
Hvtomona-Jletibnuya. Tpaneuui.

Onpeodenennulil unmeepan. | IHTEpIpeTUpOBaTh MOJTyYEHHBIE
Buviuucnenue naowadeti | pe3ynbraThl. [IpUMEHSTH pa3inyHbIC
naockux guzyp u 06vemos men | HopMbl CAaMOKOHTPOJIS.

epauyeHusl c noMOWbIo

uHmeezcpaiua.
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KommuekcHele uncna| 14 OcHoBHBIE  coxepxarelbHble| [IpecTaBasiTh KOMILIEKCHOE YHCIO B
JIMHUU: pa3nu4HBIX  (opMax;  NPUMEHATH
KowmmuiekcHpie uymcna u  ux(bopmyiay Myaspa;
reoMeTpuvecKas BBIIOJIHATH apudmeTnyeckKue
UHTEPIIPEeTALIUA. neiicTBus HaJ KOMIUIEKCHBIMU
Tpuronomerpuueckas (popmaMUCIaMu.
KOMILUIEKCHOTO qucha.
Apudpmernueckue — JEHCTBUS
Ha/l KOMIUIEKCHBIMH YHCJIAMHU:
CIIOKEHHUE, BbIUHTAHUE,
YMHOXCHHE, JIEJICHHUE.
®opmyiia Myaspa.
BeposiTHOCTB u | 35 | Pemenune 3amauy Ha Tabin4yHOE | BRIYUCIATE B MPOCTEHIIMX CIIydasx

craructuka. Pabora
C JaHHBIMU

U rpadudeckoe MpeIcTaBiIcHUE
JaHHBIX. Hcnonp3oBanue
CBOWCTB M  XapaKTEPUCTUK
YUCJIOBBIX HA0OpPOB: CPEIHUX,
HauOOJIBIIIET0 M HAHUMCHBIIETO
3HAYCHUS, pa3Maxa, OUCnepcuu.

Pewenue 3a0ay Ha
onpeoeieHue yacmomol u
8epOSIMHOCIU cobbimui.

Boviuucnenue BepOﬂl’l’lHOCWIEIZ 6
onslmax ¢ pa6HOBO3MOINCHBIMU

BEPOSATHOCTH COOBITHII Ha OCHOBE
rmojcyeTa 205 (A F:] HCXOJO0B.
PacnoznaBare  3sieMeHTapHble U
ClIoXKHbIe coObITHs. PaccmaTtpuBaTh
ClIyd4al U BBIYUCIATH BEPOSITHOCTH
CYMMBI HECOBMECTHBIX COOBITHH,
BEPOSITHOCTh  MPOTHUBOTIOJIOKHOTO
coObiTuss.  MMeTh  IOHATHE O
HE3aBHUCUMOCTH COOBITHH,
BEPOSITHOCTH HACTYTUICHUSI COOBITHS
H CTaTHUCTHYSCKOM JacToOTe
HacTymuieHusi coOwmiTusi. Pemarh
MPaKTUYECKHe 3aJ1a4n c
MIPUMEHEHHEM BEPOSATHOCTHBIX
METOJIOB, pelarh KOMOWHATOPHBIS
3aJa4u. Pemarp MpocTenmne
KOMOWHATOpHBIE 3aJadll METOJ0M
niepebopa c WCITOJIE30BAaHUEM
n3BeCcTHBIX (Gopmyn. [lpumensars
TEOPEMY O BEpPOSTHOCTH CYMMBI
JIByX  HECOBMECTHBIX  COOBITHI;
MPUMEHSITh TEOPEMY Ha HaXOXKJCHUE
BEPOSITHOCTH TPOU3BEICHUS JBYX
HE3aBUCHMBIX COOBITHH.

3HaTh HIOHSITHE CIIly4aliHOU
BEJIMYMHBI, IPEICTABIIATD
pacrnpezeieHue 3HAYEHUI

JUCKPETHOW CIIy4allHOU BEJUYHHEI B
BHJI€ YACTOTHOW TaOJIMIIBI, TOJUTOHA
4acTOT (OTHOCHUTENBHBIX YacCTOT).
IIpencraBuaTh pacnpenenenue
3HAYEHUN HEMPEPBIBHON CIy4YallHOU
BEJIMYMHBI B BHAE YacTOTHOM
TaOauLbBl M THCTOTpaMMbl. 3HATh
TOHSITHE reHepaJIbHON
COBOKYITHOCTH U BBIOOPKH.

9NeMEHMAPHLIMU — UCXOOAMU.
Pewenue 3a0au ¢ npumenenuem
KOMOUHAMOPUKU. Pewenue
3a0ay Ha eblUUCTIeHUe
8epPOSIMHOCMEN  He3A8UCUMbIX
cobvimuil, npumeHenue
dopmynvl CNOMHCEHUS]
6eposimHocmel. Pewenue
3a0ay c npumeHeHuem
ouazpamm  Dinepa, Oepesa
sepossmuocmell, Gopmynv
bepuynnu.

Yenosnas 8EpPOSMHOCb.
Ilpasuno VMHONCEHUS.
6eposimHocmel. Dopmyna
NOJIHOU 8ePOSAMHOCIU.
Huckpemmnvie cayyaiinble
GeUYUHbl U  pacnpeoenenusl.
Hesasucumobie cayuattvle
BENUUUHDL. Pacnpeoenenue
CYMMbL u npouszsederus
He3a68UCUMbIX CLYYAUHBIX
BENUYUH.

Mamemamuueckoe oocuoanue
u oucnepcus CYYauHou
seauuunvl. Mamemamuueckoe
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odrcuoanue u oucnepcusi cymmol | [IpuBoauTE TPUMEP pernpeseH-
CYyUatHbIX 6e/IUYUH. | TATUBHBIX BBIOOPOK  3HAYEHUU
T'eomempuueckoe CIIy4ailHOM BEJIUYUHBI.
pacnpeodenenue. bunomuanvroe | 3HaTh OCHOBHBIE LIEHTPaJIbHbIE
pacnpeaeﬂeHue u €20 | TEHOCHIIUU: Mony, MeIuaHy,
ceolcmea. cpennee. HaxomuTp UeHTpalbHBIE
Henpepuvignvie u TCHJICHIIUH Y4COHBIX BEIOOPOK.
Cﬂy’laleble senuyunsl. Ilousmue 3HaTB, Kakas u3 [EHTPAJIBLHBIX
O NJIOMHOCMU 6EPOANTHOCTU. TGHI[GHLII/Iﬁ HaUITy4IIuM 06pa30M
Pasnomepnoe pacnpedenenue. | xapakTepusyer COBOKYITHOCTb.
Hokazamenvuoe NmeTth MPECTABICHUE 0
pacnpeoenenue, €20 | MaTeMaTUYCCKOM OXKHIaHHH.
napamemp llonamue 0 | 3HaTh OCHOBHBIC Mepbl paszdpoca
HOPMANLHOM — pacnpeoenenull. | 3HauYeHU CIIydaiHON BeTMYHHBI
Hapamempuol HOPMANIbHO2O
pacnpeoeneHusl. Ipumepwvi
CAYUAUHBIX BeUYUH,
NOOYUHEHHLIX ~ HOPMANLHOMY
3aKOHY (nocpewinocmu
uzMepeHull, pocm 4ei06exa).
Hepasencmeo Yebvluesa.
Teopema  bBepnynnu. 3axon
bonbuwux uucen. Bvibopounbiil
Memoo usmepenus
eeposmuocmet. Ponv 3axona
bonvwiux — uucenr 6  Hayke,
npupoode u obujecmee.
Kosapuayus 06yx cnyuatinvix
BENUUUH. Ionamue 0
Koo puyuenme  Kopperayuu.
Cosmecmuble HAOOOEHUS 08YX
CAYUAUHBIX BENUUUH.
Buvibopounwiii ko3¢ puyuenm
Koppenayuu.
Hrorosoe 12 Pemenue 3a7a4 ¢ | Boruucnars 3HAYEHUS KOpHS
MOBTOPEHHE WCTIOJTb30BaHUEM CBOMCTB | HaTypaJbHOW CTENEHHU, CTENEHU C
cTeneHen u KOpHEH, | palMoHaIbHbIM MOKa3aTeseM,
MHOTOWICHOB, norapudma; BBITIOJTHATH mo
npeoOpa3oBaHNl MHOTOWICHOB | M3BECTHBIM dhopmynam
u NpoOHO-PAallMOHANBHBIX | MPE0Opa3oBaHUs  BBIPAKCHUH,
BbIpakeHHH. Pelenue 3amad ¢ | comepykKalux paauKalbl, CTEICHH,
UCIIOJIB30BAHUEM  TPaayCHOM | JorapudMbl;  CTPOUTh  Tpaduku

Mephl yria. Pemienue 3agau Ha
JIBDKEHHE W COBMECTHYIO
paboTy C TTOMOMIBIO JTUHEHHBIX
Y KBaJIPaTHBIX YPABHEHUU U UX
cucrteM. Pemrenue 3agad ¢
HWCHOJIb30BAaHUEM YUCIOBBIX

MOKa3aTebHOHU, JIorapuMudecKoit
U CTeNeHHOW (yHKIUH; OMUCHIBATH
o rpaduKy MOBEeJCHHE U CBOICTBA
¢byuknuii. Pemrats moxaszaTenbHBIC,
JorapuMHUUECKue ypaBHEHUS W
HEPaBEHCTBA, HppaLMOHAIbHbBIE
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GyHKIIMA W WX TpadHKOB.
Pemenne 3amad ¢ OOMOIIBIO
YHCIIOBBIX HEPaBEHCTB u
CUCTEM HEPaBEHCTB C OJHOU
MIEPEMEHHON, C MPUMEHEHUEM
n300pakeHus YHUCIIOBBIX
MPOMEXKYTKOB.

ypaBHEHHUS. Brraucnate
MIPOU3BOJHBIE TOKA3aTEIbHOM,
JoTapu(MHUIECKOM ©  CTEICHHOM
(GyHKIUH. Brruucnars
epBOOOpa3HbIe 3JIEMEHTAPHBIX
dbysKOUNA. BRUAUCIATE MUIOmMAagu c
HCIIOJIb30BAaHHEM  IMEPBOOOPA3HOM.
Pematp MpOCTENIINE
KOMOWHATOpHBIE 3aJa4dl METOJOM
nepedopa, a TaKxke c
HCIIOJIb30BaHUEM

M3BECTHBIX (DOPMYIL.
BpeI4ucaaTe B NpocTeNmNX Cllydasx
BEPOSITHOCTH COOBITUH Ha OCHOBE
mojcyera 4ucia HcXoAoB. MMmersb
IpeAcTaBlIeHUE O BBIBOAEC (GOpMyI
JIUIMHA OKPYXKHOCTH U IUIOIIAAN
Kpyra Kak npenene
MOCJIeI0BaTeNIbHOCTEH. Bpancnsare
cyMMy O€CKOHEYHO YyOBbIBarOIICH
Tr€OMETPUUYECKON  MPOTPECCHH.
N300paxaTre Ha  KOOpPAMHATHOM
IJIOCKOCTH  MHOJKECTBA PELICHUI
YpaBHEHUW M HEPABEHCTB C JBYMS
NMEePEeMEHHBIMU ¥ HMX  CHCTEM.
[TpumeHsTH MaTeMaTHYECKUE
METObI JUTSt pereHus
CoJ/ieprKaTeIbHbIX 3a1a4 n3
pasnu4HBIX o0jacTel HaykKu W
MPaKTHUKH. WnTepripeTupoBath
MOJIyYEHHBIC pe3yibTaThI.
[TpuMeHaTh pa3nuunbie GOPMBI
CaMOKOHTPOJIS.

Bexropst B

IIPOCTPAHCTBE

Bektoppl M KoOpIMHAaTHI B
MIPOCTPAHCTBE. Cymma
BEKTOPOB, YMHOXKEHHE BEKTOpa
Ha  YHCIIO, yTrOJl  MEXIY
BekTopamu. KoiummHeapHble u
KOMIUTaHapHbIE BEKTOPBI.
Teopema 0 pasnodicenue
gekmopa no mpem
HEeKOMNJIAHAPHBIM 6EKMOPAM.

CknanplBaTh U BBIYUTATH BEKTOPBI;
CKJIAJBIBATh HECKOJIBKO BEKTOPOB;
packianslBaTh BEKTOp IO JBYM
HEKOJUIMHEApHBIM 51 TpéM
HEKOMIUIaHAPHBIM BEKTOpAM;
pelarsb 3a1a4u 1o teme: «BekTopsny
HNuTepnperuposath IOJIy4YEHHBIE
pe3yabTaTbl U COMOCTAaBIATH UX C
YCIIOBUSAMH 3a1a4.

Metoa koopauHAT B
MPOCTPAHCTBE

16

npousgedeHue
Ckansapnoe
npouseedeHue  8eKMopos 8
KOOpOUHAMAXx. Ilpumenenue
BEKMOPO8 NpU peuleHuu 3a0au
Ha Haxodxcoenue paccmosHull,
Onun, naowadetl u 06vemos.
Vpasenenue  nnocxocmu 6
npocmpancmaee. Ypaeuenue
chepvr 6  npocmpancmee.
Qopmyna 0 GbIYUCTEHUS
PACCMOAHUSL MeHCO)y MOUKAMU
6 npocmparncmee. Jeudicenus 6
npocmpancmee: napaieslbHbli

Cranspuoe
BEKMOPO8.

@opMyIHpPOBATH
NpAMOYTOJIBHOU Jexaproson
CHCTEMBI KOOpJAMHAT B
MPOCTPAHCTBE, KOOPAUHAT BEKTOPA;
npaBuia ASUCTBUU HaJ BEKTOpPAMH,
3aJJaHHBIMH  KOOpJAMHATaMH, CBS3b
MEXJy KOOpAMHATaMU TOYKH H
BEKTOPOB. 3HaTh bopMyITBI
KOOpAMHAT  CEpeIuHBl  OTpe3Ka,
JUIMHBI BEKTOPA, PACCTOSIHUAS MEXKIY
TOYKaMH, PACCTOSHUE OT TOYKH JI0
IJIOCKOCTH, YPAaBHEHHUE IUIOCKOCTH.
@opMyJIHpPOBaTh ONpPEAECICHUS yIiia
MEXKJy BEKTOpaMH, CKaJsIpHOIO

onpeieIcHUs
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neperoc, YeHmpanibHas
cuMMempus, cummempusi
OMHOCUMENbHO naA0CKOCMU,
nosopom. Ceoticmea
08UdICEHUII. Ilpumenenue

O0B8UIICEHUT NPU PeUeHUU 3a0a.

MIPOU3BEJICHHUS] BEKTOPOB, CBOMCTBA

CKaJISIPHOTO HPOU3BEACHUS
BEKTOPOB. 3HaTh bopMyIIBI
BBIYUCIICHUSA yria MEXIY

BEKTOpaMH, yIja MEXIYy IPSIMBIMU U
IJIOCKOCTSIMH. NmeTh
TpeJICTaBIeHNEe 00 OCHOBHBIX BUIAX
IBWKCHHUS B MPOCTPAHCTBE
(eHTpanbHas1, oceBasi U 3epKaJibHasI
CHUMMETPHH, napaieabHbIA
nepeHoc). HaxomuTs yriel Mexay
BEKTOpaMH, MPSIMBIMHU, NPSAMON U
IJIOCKOCTBIO, BBIYHCIIATE CKAJISAPHOC

MMPOU3BCACHUC BCKTOPOB,
pacCTosIHUC MCIKAY TOYKaMUu,
KOOpAUMHATBI CCPCAMHBI  OTPC3KaA.

YmMmeTh IPpUMCHATDb KOOp)IPIHB.THbIﬁ u

BEKTOPHBI METOJX K PpELICHUIO
3a1ad. WNHuTepnperuposaTh
MIOJIy4YECHHBIE pe3yJIbTaThl u

COIIOCTABJIATH UX C YCIOBUAMU
3aj1a4.

Hunuuaap,  kowuyc, | 16 Tena Bpamenus: wuiauHAp, | CTPOUT UMIWHAP, KOHYC, IIap;
map KOHYC, chepa w miap. | pemarb 3aJa4d  Ha HaxO0XKJICHHE
OCHOBHbBIC CBOWCTBa MPSIMOTO | IUIOMIAIU IMOBEPXHOCTH IUIUHIPA,
KPYroBOI'0 LUJIMHJpPA, MPSMOTo | KOHyCa, IIapa; peuarh IpoCcTeHInmne
KpyTrOBOTO KOHyCa. | 3a7]Ja4yM Ha KacaTeJIbHYIO IJIOCKOCTh
N3o00paxenue Tten BpameHus | Kk chepe. Haxogutes mmomanp
Ha TUIOCKOCTH. chepsr.
Ilpeocmasnenue 06 yceuennom | IntepnperupoBarh MOJTyYEHHBIE
KOHYcCe, ceuenus KOHyca | pe3yJIbTaTbl U COIMOCTaBIIATh HMX C
(napannenrvhoe OCHOBAHUIO U | YCIIOBUSIMM 3aj1ay.
npoxoosiuee uepesz Gepulumy),
ceuenus YUnuHopa
(napannenvro u
nepneHoOuKyaIsapHo ocu),
ceuenusi wapa. Paszsepmka
YUIUHOpa u KOHyca.
IIpocmeiiwue KOMOuHayuu
MHO202PAHHUKO8 u mei
epawenuss  medcoy  coboll.
Brruucnenue JJIEMEHTOB
MPOCTPAHCTBEHHBIX buryp
(pebpa, auaroHanu, YTIibl).
IInomane MTOBEPXHOCTHU
NpaBUJIBHONH  MHUPAMHABI  H
npamon npusMmbl.  IDnomans
MOBEPXHOCTH MIPSIMOTO
KPYTrOBOT'O LHMJIUHJPA, MPSIMOTO
Kpyroporo konyca. [lmomranp
chepsr.
OOBeMbI Tel 17 [TonsTue 06 o6beme. O0BEeM Pemrate mpocrtelimue 3amaun  Ha

MUpaMUIbl U KOHYCa, TPU3MBI U
nunuaapa. O6bsem mapa.

HaXOXJIEeHUEe 00BeMOB
MPSIMOYTOJIBHOTO TMapasuieseuIe 1a,




46

Tlooobuvie mena 6
npocmparcmee. COOTHOIICHUS
MEX]y TIOIIaIIMHK
MMOBEPXHOCTEH U 00beMaMu
MOJOOHBIX TEI.

IpsIMOM 51
HAKJIOHHOW TPU3MBI, NHUPaAMUJBL,
KOHycCa, MIapa; HWHTEpPHPETUPOBATH
MOJTyYEHHbIE pe3yJIbTaThl u
COIIOCTaBJITh HUX C  YCIOBUSIMH
3ajad.

Hrorosoe
TOBTOPEHUE

12

Peuienue 3aja4 C
MPUMEHEHHUEM CBOMCTB uryp
Ha TIIJIOCKOCTU. 3ajadM Ha
JIOKa3aTeJIbCTBO W TOCTPOCHUE

KOHTPIIPUMEPOB.
HUcnons3oBanne B  3a;avax
MPOCTEHIINX JIOTUYECKUX

npaswi. Pemenuwe 3amau ¢
WCIIOJIb30BAHUEM  TEOpPEM O
TpeyroJibHUKaX, COOTHOIIEHUM
B MPSIMOYTOJIBHBIX
TpeyroJjibHUKax, ¢axToB,
CBSI3aHHBIX c
YEeThIPEXYTOJIbHUKAMH.
Pemenne 3a7a4 C
UCTIONIb30BaHNEM  (aKTOB,
CBSI3aHHBIX C OKPY>KHOCTSMH.
Pemenue 3ana4 Ha U3MepeHUst
Ha TUIOCKOCTH, BBIYHCIICHHUE
JUTAH U momaaei. Permenue
3a/1a4 C TTIOMOIIIBIO BEKTOPOB U
KOOpJMHAT.

BekTopbl 1 MeTOo KOOpAUHAT B
npoctpaHcTBe.  Haxoxnenue
IIonIaau IIOBEPXHOCTH 71
o0béMa mHIMHApPA, KOHYCa,
mrapa. MHororpaHHukH,
HaxOXJEHUEe WX  IUIOLIAIU
MOBEPXHOCTHU U 0ObEMa.

AHanu3upoBaTh M OINHCHIBATH B
MPOCTEUIINX CiIy4dasX B3aWMHOE

pacIiooKeHne 00BEKTOB B
IIPOCTPAHCTBE.
N3o6paxaTs OCHOBHBIC

MHOTOTPAHHUKU U KpYTJIbIE TEIa;
BBINIOJIHATh YEPTEKU IO YCIOBUAM
3a/1a4H;

Pemrats IJIaHUMETPHUICCKUC n
NpOCTEHIIINE  CTEPEOMETPUUECKHUE
3aj1a4u Ha HaXO0XJIeHUE

TCOMETPUYCCKUX BEIWYUH (JUIHH,
YIJI0B, IIomaaen, 00-eMoB).

Hcnonb3oBars npu peleHun
CTEPEOMETPUUECKUX 3ama4
IUIaHUMETPUYECKUE (aKxTh u
METOJIbI.

HccnenoBaTth HECJI0KHBIE

[IPAaKTUYECKUE CUTyallUd Ha OCHOBE
U3y4YeHHBIX (opMyn U CBOWCTB

buryp.




