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1. IlosicHUTEIBLHASA 3aIHCKA

PaGouas nmporpamma pazpaboTaHa Ha OCHOBE CIEAYIOIINX HOPMAaTUBHBIX JOKYMEHTOB:
1.3akona «O06 o6pazoBanum» ot 10 uromsi1992 roma Ne 3266-1 (B mocneayrOnux peaakiusx);
2. denepanbHOr0 KOMIIOHEHTa TOCYIApCTBEHHOIO CcTaHAapTa oOuiero oOpa3oBaHus. MaremaTuka
3.ITpukaza MO P® “Ob yrBepxnenun 0a3uCHOTO MiaHa U MPUMEPHBIX YI€OHBIX TUIAHOB IS
oOpa3zoBarenbHbIX yupexaeHuii PO, peanusyrommx nporpammer oomiero oopazosanus’” oT 09.03.2004 Ne
1312;
4.Ilpukaza Munoopuayku Poccun Ne1994 ot 03.06.2011 roma «O BHeceHHe n3MeHeHUH B (heepabHbINA
0a3UCHBIN TUIaH».
5.ba3ucHoro y4yeOHoro miaHa obmieoOpazoBaTeNbHBIX YupexxaeHuid Poccuiickoit @enepamnuu [Ipukas
MO P® ot 09.02.1998. Ne322 “O06 yTBepKaeHUN Oa3uCHOT0 y4eOHOr0 I1aHa 001eo0pa3oBaTeIbHBIX
yupexaenuit Poccuiickoit @enepanun);
6.Konrneniuu MoepHr3aIinu poccuiickoro oopazosanus Ha reproa 10 2010 roga (ITpukaz MO P® Ne 393
ot 11.02.2002)
pacniopspkenusi paButenbcTBa PO ot 29.10.2001 Ne 1756 “O06 omobpenun KoHuenuuu moepHU3AIUN
poccuiickoro oopazoanus Ha nepuon g0 2010 r.”
7.CanlluH 2.4.2.2821-10 "CaHuTapHO-3MHIEMHUOIOTHYECKUE TpeOOBaHMUS K YCIOBHUSIM M OpraHU3allud
oOyueHus B 0011e00pa30BaTEIbHBIX YUPEHKACHUIX)
8.YcraBa obpazoBarenbHoro yupexaeHuss MbOY «Cpennsist o6mieoOpa3oBaTenbHas mkosna Ne9y
9. O0Opa3oBaTeNbHOW TPOTPAMMBI.

Hean
NzydeHne mareMaTHKH B cTapiieil mkojie Ha 06a30BOM ypOBHE HAmNpaBI€HO HA JOCTHIKEHHE CIIEeIYIOIINX

HeIeH:

1. ¢dopmMupoBaHHe NpeacTABJIEHHI 0 MATEMATUKE KaK YHUBEPCAIBHOM S3bIKE HAYKH, CPEACTBE MOJICITMPOBAHUS
SIBJICHHM U MIPOIIECCOB, 00 UCSIX U METOIaX MAaTEMaTHKU;

2. Ppa3BUTHE JIOTUYECKOIO MBIIUICHUS, NPOCTPAHCTBEHHOIO BOOOPAXKCHHS, AJTOPUTMHYCCKOW KYJIBTYPBI,
KPUTHYHOCTH MBINUICHUS HA YPOBHE, HEOOXOAMMOM il 00ydeHHUs B BBHICIIEH IIIKOJIE 10 COOTBETCTBYIOIIEH
CHENMaIbHOCTH, B Oyaymiei npodeccnoHanbHON AeITeNbHOCTH;

3. OoBJajeHHe MATeMATHYECKHUMHU 3HAHUAMH W yYMEHHSIMH, HEOOXOIWMBIMH B TIOBCEAHEBHOW >KW3HU, JUIA
1/13yqu1/151 IIKOJIBHBIX eCTeCTBeHHOHay‘-IHBIX JUCHUIIJIMH Ha 6&30BOM ypOBHe, JJIA HOHy‘IeHI/IH 06pa30BaHI/I$I B
00J1acTAX, HE TPEOYIOUIUX YIIIyOJCHHON MaTeMaTH4YEeCKOMH MOJATOTOBKH;

4. BocmUTaHUE CPEACTBAMU MATEMAaTHUKH KYJIbTYphl JIMYHOCTH: OTHOIICHHWS K MaTEMaTHKE KaK 4YacTH
o0IIIeueoBeYecKol KyIbTYphl: 3HAKOMCTBO C MCTOPHEH Pa3BUTHS MaTEeMAaTHKH, SBOJIONNEH MaTeMaTHYECKUX
njel, MOHUMaHUs 3HAYMMOCTH MaTeMaTHKH JJIs1 OOIIECTBEHHOTO MTporpecca.

MecTto npeamera B 6a3MCHOM y4eOHOM ILIaHe

[Iporpamma paccuurana Ha 280 yueOHBIX yacoB U3 pacueTa 4 yaca B Hezeno. [Ipu aToM mocTpoeHne Kypcea
cTpouTcst B (hopMe Mmociie10BaTeNbHOCTH TEMaTHYECKHUX OJIOKOB € Yepe0BaHUEM MaTepHaja 1o ajaredpe, aHaIu3y,
IMCKPETHOM MareMaTuke, reoMeTpud. B mporpamMMe mpemaycMOTpeH pe3epB CBOOOTHOIO y4eOHOTO BpEMEHH B
oobeme 30 y4yeOHBIX YacoB Uil pealn3alul aBTOPCKUX ITOAXOAOB, HCIOJIB30BAHHUS Pa3sHOOOpa3HBIX (opm
OpraHM3aluy y4eOHOTO Mpoliecca, BHEAPECHUS COBPEMEHHBIX METO/IOB O0YUEHHUS U MeJarorMueCKUX TEXHOIOTHH.

Jlns o0ecnieyeHusi 00pa30BaTEIbHOIO MPOIECcca HMeeTC s

1. oGopynoBaHHBII KAOMHET MAaTEeMaTHKU;
2. y4eOHUKH M METOJUYCCKHUE IIOCOOUS IS YIUTEIIS,



3. IUJAaKTUYECKUH U pa3JaTouHbli MaTepual ( IpU HEOOXOAMMOCTH €r0 M3TOTOBIISIIOT Ha KPYXKKe
HH(POPMATHKH ),
4. TCO (mynbrumenuiinelii npoexrop u I1K).

OueHouyHas cucrema. Yuutenb paboTaeT Mo 3a4eTHO# cucreme. /g TOro, yToOBl YUYECHHKY MOTYYHUTh

«3a4eTy, HeOOXOIUMO :
1. BBIMOJHATH BCE TOMAITHUE 3aJaHNS;
2. HEpoIycKaTh 0€3 yBaXKHTEIbHON MPUYUHBI YPOKHU, HE OMa3/bIBaTh HAa YPOK (B IPOTUBHOM
CiIy4yae HY>KHO IIPOITYCKH M OTMO3/IaHUsI —OTpadoTaTh);
3. BBINOJHUTH HA TIOJIOKUTEIBLHYIO OLIEHKY BCE MPOBEPOYHBIE M MPAKTUICCKUE PAOOTHI,
4.0TBETUTH TEOPETUYECKUI Marepuail.






2. TemaTH4YeCKOE IJIAHUPOBaAHUE
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1 JlelicTBUTENbHBIC YHCTIA 3 [ToBTOpPHUTH OCHOBHOM MaTepHal 3a Kypc OCHOBHOM IIKOJIbI
2 CrenenHast QyHKITHS 8 O3HAKOMHUTH yUYAIIUXCS CO CTETICHHON (DYHKIMEH, HAydUTh peliaTh MOKa3aTeIbHbIC YPaBHECHUS U
HEpaBEHCTBA
3 [TokazarenbHast QyHKINS 8 O3HAKOMHUTH yUaIIUXCS C MOKa3aTeNbHON PyHKIIMEH, HAYYUTh pellaTh MOKa3aTeIbHbIC YPABHEHHS U
HEpaBEHCTBA
4 Jlorapudmuueckas GyHKIUSA 9 O3HAaKOMUTH y4aIIUXCs C Jorapupmuueckor GyHKIUEH U ee CBOMCTBaMH, HAYYUTh peliaTh
norapuMuuecKkre ypaBHEHUS U HEPABEHCTBA
5 Brenenue B ctepeomerpuio 2 O3HaKOMHUTB: aKCHOMATHYECKUN METO]I, OCHOBHBIC IMOHATUSI U aKCHOMBI CTEPEOMETPUHU
6 [TapanneabHOCTh NPSIMBIX U 20 O3HaKOMUTH € ApAJJIEIbHBIMU NPSIMBIMU, APAILIEIbHBIMHU NPSIMON U MJIOCKOCTH, CKPEIIUBAIOLIUXCS
IIJIOCKOCTEN npsimbix. CBOMCTBA IpaHel U TuaroHanel napajuienenumnena.
Pemenue nmpocTeixX 3a1a4
7 [lepneHAMKYISIPHOCTD MPSAMBIX 14 BBecTu onpenenenune neprneHIuKyaspHbIX MPSMBIX U MPSMOM, NEPIEHIUKYISIPHOUN K MIIOCKOCTH;
Y TJIOCKOCTEH ompeieNIeHUe yria MeX1y IPsIMOM U TNIOCKOCTBIO, IBYTPAHHOTO YTJIa, IMHEHHOTO YIIIa; ONpeAe/ieHHE
MEePIEHIUKYISIPHBIX TUIOCKOCTEH.
Pemenue nmpocTeix 3a1ay.
8 Tpuronomerpuueckue GopMyIibl 15 O3HaKOMUTH YYalIMXCS C OCHOBHBIMH TPUTOHOMETPHYECKUMHU (POpMyJIaMH, HAYUYUTh MPUMEHSTH HX
npeoOpa30BaHUH TPUTOHOMETPUUYECKUX BBIPAKEHUM
9 Tpuronomerpuueckue 8 CdopmupoBats y yyalmxcs yMeHHUE peliaTh MPOCThIe TPUTOHOMETPHUECKHUE ypaBHEHHUS,
ypaBHEHUS 03HAKOMHTH C HEKOTOPHIMH MPUEMAMH PELIEHUSI TPUTOHOMETPUUECKUX YpaBHEHUN
10 | Tpuronomerpudeckue GyHKIUN 9 O3HaKOMUTH YYAITUXCS C TPUTOHOMETPUUECKUMH (QYHKITUSIMH, UX CBOMCTBaMHU, TpadukaMu




11 | MHororpaHHUKU 15 BBecTu nmoHsTHE MHOTOTPAaHHUKA, IPU3MBI, MUPAMUJIBI, YCEYCHHBIA TUPAMUJIBI U UX JIEMEHTHI,
(OpMYyIIBI ILTOMIAAN TOBEPXHOCTH MAPAMHUJIBL.
Pemmenue mpocThix 3aay.
12 | BekTopsl B IpOCTpaHCTBE 11 BBectu nonsitue BekTopa B npoctpaHcTse. [1o3HakoMuUTs c:
MIPaBUJIAMU CJIO)KECHHSI BEKTOPOB, PA3HOCTh BEKTOPOB, MIPABUIIO YMHOKEHHUS BEKTOpa Ha YnCciI0. BBecTn
MOHITHE KOMIUIAHAPHBIX BEKTOPOB, MPU3HAK KOMITIAHAPHOCTH TPEX BEKTOPOB. PerieHne mpocThix
3ajad.
13 | [loBTopenue. Pemenue 3amau 14 [ToBTOPHUTH OCHOBHOM Matepuall 3a Kypc AECATOrO Kjacca
Pesepn 4
UTOIr' O 140
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1 [IpounsBonHas u eé 13 BBecTu noHsTHE NpOU3BOIHOM.
TCOMETPHYSCKUAN CMBICTT CdopmupoBaTh yMEHUS HAXOJAUTH MPOU3BOJIHBIC B CITYYasiX, HE TPEOYIONUX IPOMO3KUX BBIKIIAIOK,
N0JIb3YACh popMysiaMu AU(GepeHIINPOBAHUS
2 [IpumeHeHne Mpou3BOTHON K 12 O3HaKOMHUTH yUaluxcs ¢ MeToaMu AuddepeHnnaibpHoro ueunucinenus. Beipadorars
HCCIICIOBAaHUIO (PYHKIIMIA YMEHHUsI MPUMEHSTh X B IPOCTEHIINX CITydasx
3 Merton koopAauHaT B 15 Pemenue 3anau:
MIPOCTPAHCTBE -IIOCTPOEHHUE TOYKH I10 33JaHHBIM KOOPAHHATAM;
-HaX0XKJICHUE KOOPINHAT TOYKH;
-pa3noKeHue BEKTOpa N0 KOOPIUHATHBIM BEKTOPaM;
-pelIeHue 3aa4 ¢ UCIoIb30BaHueM GOpMYI: CEpeIuHa OTPE3Ka, PACCTOSTHIE MEXIY ABYMS TOUKAMH,
JUTMHBI BEKTOpa Yepe3 ero KOOpANHATHI




4 | Hunuuap, KOHYC, map 17 BBecTu MoHATHS HIUIUHAPUYECKON TOBEPXHOCTH, LIMIIMHAPA U €T0 FJIEMEHTOB; KOHUYECKOU
MOBEPXHOCTH U €T0 JIEMEHTOB; C(hephl, Iapa U UX SJIEMCHTOB
Pemarb HecnoxHbIE 3a7]a4uM Ha BHIYMCIICHUE ILJIOMIA/Ie OOKOBOM U MOJIHOM MOBEPXHOCTU IMIIMHIPA U
KOHYCa, TUIOIAIu cepbl
5 WuTerpan 17 O3HaKOMHUTH yYaIUXCsl C MHTETPUPOBAHUEM KaK orepalueit, 00patHoi k qudpepeHnmnpoBaHuio.
HayuuThs npuMeHATh HHTETpaJl K PEIICHUIO0 TEOMETPUUECKUX 3a7a4 B IPOCTEHIINX CIydasx
6 | DneMeHTH KOMOMHATOPHUKH, 4
CTaTHCTUKH U TEOPUHU
BEPOSTHOCTH
7 OObeMsbl Tel 20 BBectn nonsTHe 00beMa, CBOKMCTBA 0OBEMOB;
[To3nakomMuTh ¢ hopmynamu: 0ObEMBI TEJ C UCIIOJIb30BAaHUEM (DOPMYIIBI ONIPEAETIEHHOTO UHTETpaa,
00BeM MUpaMUIbI, KOHYCA; IIWITHHIPA.
Pemarb npocThie 3a1a4M Ha HAXOXKACHUS 00bEMOB ITUPAMUIBI U KOHYCA
8 [ToBTOpenue. Pemenue 3anau 30 [ToBTOpUTH OCHOBHOM MaTepuai 3a Kypc CpeaHeH MIKOIbI
Peseps 12
HUTOI'O 140
3.Iloypounoe
IUIAaHHPOBaHUE
10 knacc
Ne peIMETHO-UH()OPMAIIMOHHAS COCTABJISIFOIIAS | JACSITEILHOCTHO — KOMMYHHKATHBHAS COCTABJISIFOIIIAS
YPOKa Tema ypoka 3HaTh YMETh

1.JleticTBuTenbHbIe yrca (34)




HCJ'IBIC " palluOHAJIbHBIC YK CJia

4YTO TaKO€ HAaTypajlbHOC, LECII0C,
panroOHAJIBHOE YUCIIO, IIEPUOANICCKAA I[p06b,
HPppalOHAJIBHOC YHCJI0, MHOXKXCCTBO

I[Cf/iCTBHTCJ'IBHBIX YHUCCII,

-3aIIMCBIBATh OCCKOHEYHYIO IPOOh B BUJIC
O0OBIKHOBEHHOH J1po0OH;

- BBITIOJIHATE JAEHCTBHS C JECATUYHBIMHA U
OOBIKHOBEHHBIMH  JAPOOSIMU;
- BBIIIOJIHATH BBIUKMCIIEHHS C

UPPALMOHAIBLHBIMU BBIPAKEHUSAMU

2 ApudmeTnueckuii KopeHb omnpezeneHue apuGMeTu4eckoro KOpHs IPUMEHSTH CBOMCTBA apu(METUYECKOro KOPHS HpHU
HATYPaIbLHON CTENEHU HaTypaJbHOM CTENEHU, CBOMCTBA KOPHSA M-I pEeLICHNUH 3a/1a4
CTEeIeHU
3 CreneHsb ¢ paluoHaJIbHBIM U OTpeJieJICHNE CTENEHHU C PAlIMOHATILHBIM U -BBITOJHATH MPE0OPa30BaHUS BBIPAKEHUS,
JIEHCTBUTENLHBIM TTOKa3aTelieM JIeHICTBUTENbHBIM I10Ka3aTeIeM, CBOMCTBA CoJIeprKalllie CTENEHU C palMOHaIbHBIM
CTEeIeHU [I0Ka3aTesieM
2.Crenennas pyHkuus (849)
4 CrenenHast GyHKIIMS, €€ CBOMCTBA U | CBOMCTBA U IpadUKH Pa3IMYHbIX CIy4aeB - CpaBHUBATh YKCJIA, PelllaTh HEPABEHCTBA C
rpaduk CTENeHHON (HYHKIIUU MOMOIIBIO TPaUKOB CTENEHHON (YHKITUU
5 B3anmHuo obpartHbie GyHKIMN onpezeneHue QyHKIIMU 00paTHOU ISt - cTpouTh rpaduk QpyHKIKH, OOpaTHOHN 1aHHOM
JaHHOW (QyHKIUU
6 PaBHOCHIIbHBIC ypaBHEHUS U OTpeNieJICHUE  PABHOCWIBHBIX  yYPAaBHEHHIL, -BBINOJIHATH HEOOXOAMUMBIE TPe0oOpa30BaHUS MPU
HEpaBEeHCTBa KOT/Ia MOSIBJISIFOTCS IOCTOPOHHUE KOPHH, pEIIeHNN YPaBHEHU U HEPABEHCTB
MIPOUCXOAUT MOTEPSI KOPHEH
7-8 WppaumonanbHble ypaBHEHUS ONpeIeJIEHUE UPPALMOHATIBHOTO YPAaBHEHUS, | - peliaTh UPPalMOHATIbHOE YpaBHEHUE
CBOMCTBO
9 [Toarororka k K/p «Ctenennas -3aKpeIJIeHne TEOPETUUECKOT0 MaTepuaa,;
(byHKHI/Iﬂ»- - COBCpPIICHCTBOBAHNE HABBIKOB PCHICHUS 3a4a4 110 TAaHHOU TeMe
10 KonTtponbHast padora «CreneHHas | -IPOBEPUTH MPAKTUUECKUE U TEOPETUUESCKIE HABBIKY yUYaIIUXCs 0 JAaHHOW TeMe
byHKIUNY. 3aUeT
11 [Toaroroska x EI'D -pemenue 3ana4 no teMe «CrerneHHast QyHKITS

3.IToka3zarenbHas GyHKIMS (84)




12 [TokazaTenpHas GyHKIHS, €€ ompeeseHue ToKa3aTeIbHON (hYHKIINH, -CTpOUTH TpaduK MoKa3aTeIbHOU (DYHKIIMH
CBOICTBa U rpaduk OCHOBHbIE CBOMCTBA ()yHKIINH
13 IlokazarenbHble ypaBHEHUS BUJl I[I0KA3aTEJIbHBIX YpPaBHEHUH, aJITOPUTM | -pellaTh YPaBHEHUS 110 aJTOPUTMY
pEelIeHNs T0KA3aTeNbHOIO YPaBHEHUS
14 [TokazarenabHble HEPABEHCTBA OIpe/IeNICHUE U BUJI [T0KA3aTEIbHBIX -pelaTh HepaBeHCTBa 110 AJITOPUTMY
HEPABEHCTB, AJITOPUTM PELICHUS
15 Cucrema nokaszaTesbHbIX c1oco0 MoACTaHOBKU PEILIEHUsI CUCTEM -penaTh CUCTEMbI TOKA3aTeNbHBIX YPAaBHEHUN U
yYpaBHEHUI U HEPABEHCTB ypaBHEHUU HEPABEHCTB
16-17 | [loaroroBka K KOHTPOJIBHOU paboTe | -3aKpPEIUICHUE TEOPETHIECKOTO MaTepraa;
«Iloka3zarenpHas QyHKIHSA» - COBEPIIECHCTBOBAHKNE HABBIKOB PELICHHUS 33/1a4 10 JaHHOW TeMe
18 KonTponbnas pabota -IPOBEPUTH MPAKTHUECKHUE U TEOPETUUECKHE HABBIKU YUaIllUXCs 110 TaHHOM TeMe
«[ToxazarenpHast GpyHKIUAY. 3aueT
19 ITonroroska xk EI'D -pentenue 3anau o reme «llokazarenpHas QyHKIUS»
4.Jlorapupmuueckast yHkuus (9 u)
20 Jlorapudmet orpeneneHue jorapupma yucia, OCHOBHOE -BBITIOJTHSTH TPE0OPa30BaHuUs BBIPAKECHHIA,
JOTapu(PMHIECKOE TOKIECTBO coJieprKalux jgorapudmbl
21 CsoiicTBa orapupMoB CcBo¥icTBa Jlorapu(mMoB -IPUMEHATH CBOMCTBA IPU MTPeoOpa3oBaHUU
BBIPXEHHH, COIepPIKALUX JTOTapu(PMbI
22 JlecsiTuuHBIE U HATypaJIbHbIE 0003Ha4YeHHE JECATUUHOrO U HaTypalbHOIO -HaXOJIUTh 3HAYEHMsI ATUX JIorapu(pmMoB 1o Tadiuie
sorapudmbl norapudma, 3HAKOMCTBO ¢ Tabnuuek bpanuca | Bpaauca
23 Jlorapudmuueckas pyHKIUSA, €€ omnpezeneHue jorapupmuieckon GyHKIUY, €€ | -CTpOUTh IpauK, UCIIOIB30BaTh CBOMCTBA (DYHKIIMN
CBOICTBa U rpauK CBOMCTBa [IpU PELICHUH 3a1a4
24 Jlorapudmuueckue ypaBHEHUS BU/J] IPOCTEUIINX JTOTapUPMHUUECKUX -yMETh pemiaTh NpOCTEHIINE YPAaBHEHUS
YpaBHEHU, OCHOBHBIE ITPUEMBI PELICHHS
ypaBHEHUU
25 Jlorapudmuueckrue HepaBeHCTBA BU/JI IPOCTEUIINX JIOTapUPMHUUECKUX -yMeTh peliaTh MpocTenIe HepaBeHCTBa

HEPABEHCTB, OCHOBHBIE MPUEMBI PEIICHUS
HEpPaBEHCTB




26

IToaroroBka K KOHTPOJILHOM paboTe
«Jlorapudpmuaeckas hyHKIU»

-3aKpCINICHUC TCOPECTUUCCKOTO MaTCpHraia,

- COBCPHICHCTBOBAHUEC HABBIKOB PCHICHUSA 3aa4 11O I[aHHOfI TEMC

27 KonrtponsHas pabora -[IPOBEPUTH NPAKTUUECKHUE U TEOPETUUECKNE HABBIKU YUalllUXCsI 110 TaHHOM TeMe
«Jlorapudmuueckas pyHKIU.
3auer
28 ITonroroBka k EI'D -pemeHue 3aga4 o Teme «Jlorapupmuueckas GyHKIU»
5.BBenenue B crepeoMeTpuio (2 )
29 [Ipeamer crepeomerpuu. AKCUOMBI | AKCHOMaTUYECKUM METO ®opMynHpoOBaTh U JOKA3bIBATH CIEICTBUS U3
CTCPCOMCTPHUH OCHOBHBIE TTOHATHS U AKCHOMBI CTEPEOMETPHUH | aKCHOM, peliaTh MPOCThIC 3aa4u
30 HekoTopsie ciieIcTBUS U3 aKCHOM
6.ITapamnenbHOCTh MPSAMBIX | IITOCKOCTEH (204)
31 [TapannenpHble psiMbIE B Onpenenenust napajjiesbHbIX MPSIMBIX, dopMyIUpoBaTh U J10Ka3bIBaTh TEOPEMY O MPSAMOI,
MIPOCTPAHCTBE. napajuieIbHbIX MPSAMOM U INIOCKOCTH napajuieIbHOM TaHHOU PSIMOi, TEOPEMY O IBYX
32 [TapaninenbHOCTb TPEX MPSIMBIX NPSMBIX, TApAJUIEIbHBIX TPETHEH, PU3HAK
33 [MapannenbHOCTh IPSIMOi U napajyieIbHOCTH MPAMOU U IUIOCKOCTH, PEIIATh
IIJIOCKOCTH IIPOCTHIE 33]1a41
34 Pemenue 3anau no teme
«ITapannenbHOCTh NPAMON U
IIJIOCKOCTU»
35 CkpeuBaroiecs npsimMble Omnpenenenne CKpemuBaromuXcs IPSIMbIX U ®opMyIUpoBaTh U J1I0Ka3bIBaTh IPU3HAK U
36 VYTIIbl ¢ COHanpaBlIeHHBIMU (GOpMyIMPOBKY TEOPEMBI O PABEHCTBE YIJIOB C | CBOMCTBO CKPEIIMBAIOIINXCS MPSAMBIX, HAXOAUTh
CTOpPOHAMH. YTOJ MEXIy NMPSMBbIMU | COHAIPABIEHBIMU CTOPOHAMU yroJl MeXy NPSMbIMH B IPOCTPAHCTBE, peIlIaTh
37 Pemenue 3amau mo teme «B3auMHoe IIPOCTBIC 3a1a4U
PacIoJIOKEHUE IPSIMON U
IIJIOCKOCTH
38 [TonroroBka K KOHTPOJIBHON paboTe | 3aKpeNUTh YMEHHUE pelaTh 3a/1a4M M0 MPOIeHHOMY MaTepHay

«[TapannenbHOCTb MPSIMBIX B
IIPOCTPAHCTBE»

10




39

KonTponbnas pabora
«[TapaynenbHOCTh NPSMBIX B
MIPOCTPAHCTBE)

HpOBepKa IMPAKTUYCCKHUX HABBIKOB I10 ,Z[aHHOﬁ TEME.

40-41 | lupekTopckasi KOHTPOJbHASA padoTa | -MPOBEPUTH MPAKTHUECKUE U TEOPETUIECKHE HABBIKU yUaIuXcs
42 [TapamienpHbIe INIOCKOCTH Onpenenenue napajuiedbHbIX IVIOCKOCTEN U uX | POpMyIupoOBaTh U 0Ka3bIBATh IPU3HAK
43 CBOICTBO MapaieabHbIX CBOMCTBA NapaJuIeIbHOCTH IUIOCKOCTEH, PEIIaTh IPOCThIE
IJIOCKOCTEN 3a1a4u
44 Terpasap CaolicTBa rpaHeil U quaroHaien OOBACHATD, UTO HA3BIBACTCS TETPASAPOM,
45 [Tapannenenunen napajuleenuIe1a napasuleJenuIe oM, yKa3blBaTh U Ha3bIBaTh Ha
46 Pemenune 3anaq no teme «Terpasap. MOJIEAX U YEPTEIKAX DJIEMEHTBI ITHX
[Mapannenenumnen MHOTOTPaHHHUKOB. V300pakaTh MHOTOIpaHHHUKH,
47 3a1a4y HAa IOCTPOCHUE CEUCHHS CTPOMUTH UX CEUEHUE, peIIaTh IPOCThIE 3a/1a4H
48 [TonroToBka K KOHTPOJBHON paboTe | 3aKpenuTh YMEHHUE pelaTh 3a/1a4M [0 IPOIIEHHOMY MaTepuany
«Tetpasap n napauienenunen»
49 Kontponbnas padota «Tetpasip u [IpoBepka mpakTHYECKUX HABBIKOB 110 JAHHOU TEME.
napajuieIenuIe»
50 3auet «llapamnensHocTs npsimMeix U | [IpoBepka TeOpeTHUECKHUX HABBIKOB I10 IaHHOU TEME.
IJIOCKOCTEN»
7. IlepneHIUKyAIPHOCTb NPAMBIX U MI0cKocTel (14 )
ol [lepnieHiuKynspHBIE MIPsIMbIE B Omnpenenenye NeprneH IMKYISIPHBIX IPSIMbIX U ®opMyIHpPOBaTh U JI0Ka3bIBATh TEOPEMY O
IIPOCTPAHCTBE IPSIMOM, IEPIIEHANKYISIPHON K MIIOCKOCTH NapajuieNbHbIX IPSIMbIX, IPSIMBIX,
52 [TapannenbHble IpsIMBIE, MEPIEeHIUKYJISAPHBIX K IUIOCKOCTH, TPU3HAK
MIEPIEHIUKYJIIPHBIE K IIJIOCKOCTH MEPHEeHIUKYISPHOCTH MPSIMON U TUNIOCKOCTH,
53 [Ipu3nHak MEePIEeHIUKYIIPHOCTH penaTs IpoCThIe 3aa4u
IIPSIMOM U TUIOCKOCTH
54 Teopema o mpsiMoi,
MEPIEeHIUKYISIPHON K MIIOCKOCTH
55 PaccTosiHME OT TOUKH 10 INIOCKOCTH OOBACHUTD, KAKOM OTPE30K HA3bIBACTCS
56 Teopema 0 Tpex HepHeHIMKYIAPax MEPIEHIUKYIISIPOM U KaKOW —HAKJIOHHOM K
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57 Yron Mexay npsMoi U INIOCKOCThI0 | OmpenencHue yria MeKy IpsiIMON U IUIOCKOCTH; YTO Ha3bIBAETCSI PACCTOSIHUEM OT
IUIOCKOCTBIO, IBYTPAHHOIO YTIJIa, TUHEHHOrO TOYKH IO INIOCKOCTH, PACCTOSHUEM MEXKIY
yria NapajuIeIbHBIMU IIOCKOCTSIMU, NIPSIMOU U
NapaJuIeIbHON €l INIOCKOCTBIO,
CKPEIIMBAIOIINMUCS IPSIMBIMU; YTO HA3BIBACTCS
HPOEKIHeN TOUKU U (PUTYpBI Ha IIIOCKOCTb.
DopMyIMpOBaTh U 10KA3bIBaTh TEOPEMY O TPEX
nepHeHuKysIpax (mpsmyto). Pemats npocteie
3a/1a41
58 JIByrpaHHBIN yroi Onpeznenenne NeprneHINKYIAPHBIX TUIOCKOCTeH | OOBACHATH, Kakas (pUrypa Ha3bIBaeTCS
59 I[Ipu3HAaK NeprneHuKyISPHOCTH BYX JIBYTPAHHBIM YIJIOM, ‘-ITOvTaKOG JIMHEWHBIN yroJl
LIOCKOCTEll JIBYTPaHHOI'O yIJa, KaKoW Mapauiesenunes
60 YT e aepp——— Ha3bIBACTCSI IPSAMOYTOJIbHBIM. CDopMmepoiaaTL
IpU3HAK NEPIEHIUKYISIPHOCTH IIOCKOCTEMH,
CBOMCTBO AMaroHajei npsM. napauiejaenunesa.
Pematsp npoctele 3anaun
61-62 | IToaroroBka K KOHTPOJBHOM paboTe | 3aKpenuTh YMEHHE PelIaTh 3aa4uH 10 MPOHCHHOMY MaTepUary
«[lepneHAUKYAIPHOCTD NPSMBIX U
IJIOCKOCTEN»
63 KonTtponbHas pabora ITpoBepka NpaKTUYECKUX HABBIKOB IO TAHHOW TEME.
«I[lepneHUKYIAPHOCTD NPSMBIX U
IIJIOCKOCTEN »
64 3auer«llepneHAUKYIAPHOCTD ITpoBepka TEOPETUUECKHUX HABBIKOB I10 IaHHOU TEME.
MPSIMBIX U IIJIOCKOCTEN»
8. Tpuronomerpuueckue Gpopmyisl (15 1)
65 Pannannas mepa yria VYron B 1 paguan, popmyIsl mepeBoja ITonp30BaTbes AAaHHBIMU (OPMYITaMU
IpaJyCHON Mephl B paiMaHHYIO0 U HA000POT
66 [ToBOpOT TOUKM BOKpYT Haujia «EIMHUYHAS OKPYKHOCTBY, «TIOBOPOT TOUKU HaxoauThk K0OpAWHATHI TOUKH €/1.0KPYKHOCTH,
KOOpJIUHAT BOKPYT Hayaua KOOpJIUHAT MIOJIy4E€HHOM 1ociie moBopoTa
67 Omnpenenenue cuHyca, KocuHyca u| OmpenerneHue cuHyca, KOCMHYca, TAHTeHca Haxonuth 3HaueHne cuHyca, KOCUHYCAa, TAaHTEHCa,

TaHIeHca yria

yriaa

peiaTh NPOCTHIC TPUT'OHOMETPHUICCKUEC YPABHCHHA
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68

3Haku CHUHYC4, KOCMHYCAa U TaHT'CHCA

3Haku CHHYCa, KOCUHYCa, TAHT'CHCAa B
Pa3INYHBIX YETBEPTAX

Onpenenars 3HaKU
TPUTOHOMETPUUYECKOH .(PYHKITHIA

69 3aBUCUMOCTD MEX]ly CHHYCOM, OCH. TpUr. TOXAECTBO, CBSI3b M/1y TaHTeHCOM U | [IpuMeHsTh nanubie GopMyIisl
KOCHMHYCOM M TaHI'CHCOM OJHOI'0 U KOTAHI'€HCOM, TAHT'€HCOM M KOCHUHYCOM,
TOTO K€ yIJja KOTaHI'€HCOM U CUHYCOM
70 Tpuronomerpuyeckue TOXaECTBA Crioco0b! 10Ka3aTeIbCTBA TOKIAECTB [IpumMeHsATH POPMYIIBI U1 JOKA3aTEIbCTBA
TOKJECTB
71 CuHyC, KOCUHYC U TaHT€HC YIJIOB o | DopMyJIbl AJ11 OTPULIATENIBHBIX YIJIOB HaxoauTh 3HaueHus cuHyca, KOCUHYCa, TAHTeHCca
u-ao JUISL OTPULIATENbHBIX YIJIOB
72 DopMyIIbl CIOKEHUS DOopMyIIbI CIIOKEHUS [TpumeHsaTH POPMYJIIBI HA IPAKTUKE
73 CuHyC, KOCUHYC U TaHT€HC ®opmyIsl ABOMHOIO yria [IpumensTH NpU penieHuy 3a1a4y
JIBOWHOIO yria
74 CuHyC, KOCUHYC U TaHT€HC ®opMyIbl TOJIOBUHHOTO yria [TpumeHsaTH POPMYIIBI HA TIPAKTHKE
IIOJIOBUHHOTO yTja
75 DopMyIbl IPUBEIECHUS [TpaBuna 3anucu Gpopmyi NpuBeACHUS Hcnonb3oBate GopMyIbl IpH pellIEHUH 3aa4
76 Cymma u pa3zHocTh cuHycoB. Cymma | @opMysibl CyMMBbI M pa3HOCTH CUHYCOB, [IpumensTh POpMyIIBI HA MPAKTHUKE
U Pa3HOCTh KOCUHYCOB KOCHUHYCOB
77 [ToaroroBka K KOHTPOJILHOM paboTe | -3aKpEIUICHHE TEOPETHUECKOTO MaTepHaIa;
«Tpuronomerpudeckue GOpMyibD» | - COBEPIIEHCTBOBAHNE HABBIKOB PEIIEHUS 3a]1a4 110 JJAHHOU TeMe
78 KonTponbnas padbota -IPOBEPUTH NPAKTHUECKHUE U TEOPETUUECKNE HABBIKU YJalllUXCs 110 JaHHOM TeMe
«Tpuronomerpuueckue Gopmymnb».
3auer
79 ITonroroBka k EI'D -perieHue 3a1a4 no Teme «Tpuronomerpuyeckue GopMybny
9.Tpuronomerpuueckue ypaBHeHus (84)
80 YpaBHEHHE COS X = O Onpenenenue apkkocuHyca, hopMmyny pemienus | Pemarts npocteie ypaBHEHUs
YpaBHEHHUS
81 VYpaBHeHHe sin X = o Onpenenenue apkcuHyca, GopMmyiy pereHus Pematp npocteie ypaBHEHHUS

ypaBHEHUS
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82

VYpaBHeHue tg x = a

Omnpenenenue apkTaHreHe, GopMyiny perieHus
ypaBHEHUS

Pematp npocteie ypaBHEHUS

83 PemreHne TpuroHOMETpU4ECKUX Hekoropsie Bubl ypaBHEHUI Pewats npocreiiime Tpur. ypaBHEHUs

YpaBHEHUH
84-85 | [loarotoBka K KOHTPOJILHOU paboOTe | -3aKpeIICHHE TEOPETUIECKOr0 MaTepHara;
«TpuroHoMeTpHYECKHE YPABHCHUS» | - COBEPIICHCTBOBAHNE HABBIKOB PEILICHHUS 3a/a4 110 JaHHON TeMe

86 KonrtponsHas padot -IPOBEPHUTH MPAKTUYECKHUE U TEOPETHUECKUE HABBIKH YYAIIUXCS 110 TAaHHOH TeMe
«Tpuronomerpuyeckue
ypaBHEHU». 3a4eT

87 [ToaroroBka k EI'D -pemenue 3a1a4 no reMe « [puroHoMeTpuyecKre ypaBHEHU

10.Tpuronomerpudeckue Gynkuuu (94)

88 O6uacthb onpeaeneHus u Ornpenenenne 00J1acTu ONpeaeTICHUs U ‘ HaxomuTh 00acTs onpeneneHuss 1 MHOXKECTBO
MHOECTBO 3HaYeHUH| MHOXKECTBA 3HAYCHUN TpUT.(YyHKIINH 3Ha4eHUH TPUT.(QPYHKIUU
TPUTOHOMETPUUECKUX (PYHKLIUN

89 YeTHOCTh, HEYETHOCTD, OnpezneneHyre 4eTHOCTUH U HEYETHOCTH HaxoauTe nepuoj Tpur.gyHKIUH, UCCIIEA0BAaTh UX
NEePUOINIHOCTD (byHKLINY, TEPUOAUIHOCTH Ha YETHOCTb U HEYETHOCTh
TPUTOHOMETPHUYECKUX (DYHKIIUH

90 CBoiicTBa GyHKIIMU y = COS X U €€ [ToHsATHE QYHKIIUN KOCUHYC, CXEMY Crpouts rpaduk GyHKIUU
rpaduk UCCIIeIOBaHUs (PYHKIIUU

91 CpoiicTBa (DyHKIMHU y = Sin X U €€ [TonsATHE QYHKIIUM CUHYC, CXEMY Crpouts rpaduk GyHKIUU
rpapuk uccie10BaHus (QyHKIUU

92 CaoiicTBa QyHKIIMHN Y = tg X U €€ [TonsiTre pyHKLIMY TaHTEHC, CXEMY Crpourts rpaduk GpyHKIUU
rpaduk UCCIIeIOBaHUs (PYHKIIUU

93 OOpatrHble TPUTOHOMETPUYECKHE [Tonstue oOpatHO¥ (yHKIMHU, IpeAcTaBieHue | PemaTh 3a1a4u ¢ UCIIOIB30BaHUE CBOWCTB
byHKIIN 00 ux rpadukax 00OpaTHBIX TPUT.(PYHKLIUI

94 [TonroToBka K KOHTPOJIBHON paboTe | -3aKpeIICHHE TEOPETHUECKOro MaTepHana;

«Tpuronomerpuyeckast QyHKIUS»

- COBCPIHICHCTBOBAHUEC HABBIKOB PCHICHUSA 3a/a4 11O )IaHHOfI TEMC
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95

KontponbHas padota
«Tpuronomerpudeckas QyHKITUI».
3aueT

-IIPOBCPUTH MIPAKTHUYCCKHUEC U TCOPECTUUCCKNE HABBIKU YYalIUXCs 11O ,Z[aHHOﬁ TEMEC

96 ITonroroBka k EI'D -pemienue 3aga4 no Teme «I'puronomerpudeckast pyHKIHS»
11. Muororpannuku (15 )
97 [ToHsATHE MHOTOTrpaHHUKA BBecTH noHsTHe MHOrOrpaHHUKa [TpuMmensTH POpMyIIBI IPU PELICHUH 3a/1a4
98 [Tpuzma. Bectu nonstue npusmel. E€ 3nemMeHTHI.
99 [Tnomanb MOBEpXHOCTH MPU3MBI ®opMyibl IUIOIAAN TOBEPXHOCTU PU3MBI
100 [Mupamua Bgectu IIOHATHE MAPaMU/IbI, yCEUEHHBIN
nupamMuibl. E€ aneMeHThI.
101 [IpaBunpHas nupamMuga
®opMybl IUIOIAAN TOBEPXHOCTH MHUPAMHU/IbI
102 YceueHHas nupamua
103-104 | Pemenue 3amad o teme «lIpuzma.
[Tupamupa»
105 CummeTpusi B TPOCTPAHCTBE O3HaKOMUTh C TIOHSATHEM CHUMMETPHUH, BBECTH| PereHue 3amad ¢ npaBUIbHBIMU
MIOHSATHE «IIPABWIBHBI MHOTOTPAaHHHK MHOTOTpaHHHKaMHU
106 [TonsiTHE TPaBUIBHOTO
MHOTOTpaHHHKA
107 CemuHap 1o Teme [TpoBepka TeOpeTHUECKUX HABBIKOB 11O TAHHOMH
«MHororpanHUKd. CHMMETpHS TeMe.
108-109 | IloarotoBka K KOHTPOJIBHOMN 3aKpenuTh yMEHHE PELIaTh 3aJa4y 10 IPOUIEHHOMY MaTepHaly
padote «MHOTrOrpaHHUKI
110 KonTponbHas padbota [IpoBepka MpaKTHYECKUX HABBIKOB 110 JAHHOU TEMe.
«MHOTrOrpaHHUKHN
111 3aueT «MHOTrOrpaHHUKN [IpoBepka TEOpETUYECKUX HABBIKOB IO JAHHOM TEMe.

12. Bekropsl B npoctpaHcTse (11 1)
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112

[TousiTue BexkTopa. PaBeHCTBO
BEKTOPOB

Bectu nousTue BEKTOpa B IPOCTPaHCTBE U
[PAaBEHCTBO BEKTOPOB

[TocTpoeHue BEKTOPOB

113-114 |CnoxeHue U BBIYUTAHUE BEKTOPOB. |[PaccMOTpeTh MpaBMIIO TPEYTOJIbHUKA, Haxonuts BEKTOP CYMMBI ¥ pa3HOCTH HECKOJIBKUMU
CyMMa HECKOJIbKUX BEKTOPOB napaiesienuIe 1a, 3aKOHbI CII0KEHUS BEKTOPOB.  [ClTOcOOaMu
PazHocTh BekTopoB. CyMMa HECKOJIBKUX BEKTOPOB.
115-116 |YMHOXEHHE BEKTOpa HA YHCIIO PaccMoTpeTh IpaBUIIO YMHOXKEHHS BEKTOPA Ha
YKCIIO
117-118 |KoMIutaHapHbIe BEKTOpA. BBecTu NoHATHE KOMIUIAHAPHBIX BEKTOPOB, HaxoauTe KoMIIJIaHapHbBIE BEKTOPA, pa3iokKeHUe 110
[IpaBuno napannenenunena [IPU3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB HEKOMILTaHAPHBIM BEKTOPaMU
119-120 |Pa3nokeHHE BEKTOpPA IO TPEM
HEKOMILJIAHAPHBIM BEKTOPaM
121-122 Bauer «. Bextopsl B mpocTpaHcTBe» [[IpoBepka TeOpeTUUECKUX U MPAKTHUECKUX HaBBIKOB I10 JaHHOU TeMe.
13.IToBTOpenue (144)
123-134 [[loBTOpenue [IPOBEPUTH MPAKTUYECKUE U TEOPETUUECKUE HaBBIKM yualuxcs 3a Kypc 10 kiacca
135-136 [MtoroBast KOHTpOJIbHAS paboTa MIPOBEPUTH MPAKTUYECKUE HABBIKM yualuxcs 3a Kypc 10 kiacca
4 u. Peseps
11 xnacc
Ne ypoka peIMeTHO-UH(OPMALIMOHHAs COCTABIISIIONIAS | AESITEIbHOCTHO — KOMMYHHUKATHBHAs COCTaBIISIOIIAS
Tema ypoxka 3HATh YMETh
1.IlpousBoaHas u €€ reomeTpuueckuii cmbich (13 4.)
1 [TpousBogHas Ornpenenenne Mpou3BOIHOM, (OPMYITBI Hcnonb3oBarh onpeneieHue Mpou3BOIHON MpH
MPOU3BOJIHBIX 3JIEM. (PYHKIIMN, TIpaBuUiia HaXO0XJACHUU TPOU3BOJHON A5eM. QyHKIUI
BBIUMCJIEHHSI IPOU3BOIHOM
2 ITpon3BoHas CTENEeHHON @DopMyIibl TPOU3BOAHBIX CTENIEHHON QyHKIMN | HaxonuTh MpoM3BOAHYIO CTENIEHHOM (PyHKIMH
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byHKIUHA

3-4 ITpaBuiia ITpaBuiia HaX 0k IE€HUS IPOU3BOJHBIX CYMMBI, HaxoauTs Npou3BOIHYIO0 CYMMBI, IPOU3BEACHHUS,
T pepeHpoBaHus IPOM3BEACHUS, YACTHOTO, CIIOXKHON (DyHKIIMH YaCTHOTO, CJIOKHOW (DyHKIIMU
5-6 [IpousBoaHbie HEKOTOPBIX | DOpMyJIbl MPOU3BOIHBIX TOKA3ATEIbHOM, Haxoaute npon3BoHbIE TOKA3ATEIBbHOM,
AIIEMEHTAPHBIX (HYHKIIUN JOTapuPMHUECKON, TPUTOHOMETPHUIECKUX JOTapu(PpMHUECKON, TPUTOHOMETPUIECKUX (DYHKITHIA
byHKIII
7 I'eomeTpuyeckuii CMbICT 3HaTh YIrI0BOi KO (GUIIMEHT NPSIMOM, B UeM [IpuMeHATH TEOpETUYECKUE 3HAHMS HA IIPAKTUKE
IIPOU3BOJHOM COCTOUT F€OMETPUYECKHUM CMBICIT
MIPOU3BOAHON, YPaBHEHUE KacaTEIbHOM K
rpaduKky QyHKIHH, CTIOCOO MTOCTPOCHUS
KacaTelbHOH K mapaboiie
8-9 [TonroroBka Kk KOHTPOJIBHOU -3aKpEIUIEHNE TEOPETUUECKOTO MaTepuaa;
pabore «lIpounsBoaHas u ee - COBEPILIEHCTBOBAHUE HABLIKOB PELICHHUS 3a/1a4 110 JaHHOU TEME
TEOMETPUYECKUNA CMBICI
10 Konrtponbnas padora -IPOBEPUTH NIPAKTUUECKUE HABBIKU yYalllUXCs 110 JAHHOU TeMe
«IIponsBonHas u ee
T€OMETPUUYECKHUI CMBICII.
11 3auetr «lIpomsBogHas u ee -IIPOBEPUTH NPAKTUYECKHUE U TEOPETUUECKNE HABBIKU YUAIUXCs 110 TaHHOM TeMe
TEOMETPUYECKUNA CMBICIT
12 [Toarororka k EI'D -peuienue 3aaa4 o teme «lIponsBogHas»
13 JlupeKkTopckast KOHTPOJIbHAS -IIPOBEPUTH IPAKTUYECKHUE U TEOPETUUECKNUE HABBIKU YUaIllUXCs
paborta
2.IlpuMeHeHre TPOU3BOIHON K ucciaenoBaHui0 GpyHKImiA (12 4.)
14 Bospacranue u yObiBaHHe [Tpusnak yObiBaHMs (Bo3pacTaHusl) QyHKIUH, [IpuMeHATh NPOU3BOIHYIO K HAXO0KICHHIO
byHKIIIN MOHATHE  IPOMEXYTKH  MOHOTOHHOCTH MIPOMEXYTKOB BO3pacTaHUs U yObIBaHUS (QYHKIIUH
byHKIIAI
15-16 OKCTpeMyMbl PYHKIIUU Omnpeznenenue TOYeK MaKCUMyMa M1 MUHUMYMa, | HaxoauTh sKkcTpeMyMbl GYHKIMHU, TOUYKH IKCTpEMyMa,

IMPU3HAK 3KCTPEMYMaA, OIIPCACIICHUC

CTAllUOHAPHBIX U KPUTUUCCKUX TOYCK (pyHKI_[I/II/I

OTIpeNIeNIATh UX O TpapuKy
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17-18 [Tpumenenue nmpousBogHON K | Cxemy uccienoBaHus GyHKIMH, METO]T [IpoBoauTh uccnenoBanue GyHKIMN U CTPOUTH €€
MOCTPOEHUIO TpaduKOB MOCTPOEHHUS YETHOM (HEUETHOM ) PyHKITUN rpaduk
byHKIMHA
19-20 HaubGonpiiee n HaumeHsllee AJNTOPUTM HAXOXKJICHHUSI HAUOOJIBIIETO U [TpuMeHsTh MPaBUIIO HAXOXKICHUS HAUOOJIBIIETO U
3HaYeHHe PyHKUIUU HAaUMEHBIIIETO 3HaUYCHUI (YHKIIMU HA OTPE3KEe | HAUMEHBIIIETO 3HAUCHUIN (PYHKIIMM HA OTPE3Ke
21-22 [ToaroroBka K KOHTPOJIBHOI -3aKpeIlJIEHNEe TEOPETUUECKOr0 MaTepurarna;
pabore «IIpumeHeHne - COBEPIIECHCTBOBAHKNE HABBIKOB PELICHHUS 33/1a4 110 JaHHOU TeMe
MIPOU3BOIHOMN K
UCCIIETIOBAaHUIO (DYHKITHIDY
23 KonTponbnas pabota -IPOBEPUTH MPAKTHUECKUE HABBIKH YYAIIUXCS [0 IaHHOM TeMe
«IIpumeHeHne Nponu3BOIHOM K
UCCIICIOBAaHUIO (DYHKITHIT».
24 3auer «[Ipumenenue -IPOBEPUTH MPAKTHUECKHUE U TEOPETUUECKHE HABBIKM YUAIIUXCs 110 IaHHOM TeMe
MPOU3BOIHOM K
UCCJICIOBAHUIO (PYHKIIUI»
25 [Tonroroska k EI'D -penieHue 3aaa4 1o reMe «lIpumeHeHne npou3BOAHOM K UCCIEAOBAHNIO (PYHKLIUN»
3.Meron koopauHat B poctpancTse (15 1)
26 [TpsmoyronbHas cucrema [TonsiTHE PAMOYTOIBHOM cUCcTeMbI KOOpAUHAT | CTPOUTH TOUYKY IO 33JaHHBIM KOOpAMHATAM U
KOOpJIMHAT B IPOCTPAHCTBE. B IIPOCTPAHCTBE HaXOJUTh KOOPAMHATHI TOUKH
27 KoopaunaTs! BekTOpa [ToHsATHEM KOOpAMHATHBIE BEKTOPA. HaxoanuTe KOOpIUHATHI BEKTOpPA B CUCTEME KOOPAUHAT
Y BBITIOJTHATH JEHCTBUS HAJl BEKTOPAMHU
28 Cas3b Mexny koopauHatamu | [loHsTHE paanyc-BEKTOP. Pemienue 3aau: paBHble, KOJJIMHEAPHbIE BEKTOPA
BEKTOPOB U KOOPJIMHAT TOYEK
29-30 [Ipocreiimme 3amaun B ®DopmyITBl KOOPIUHAT CEPEIUHBI OTPE3Ka, Pemenwue 3a1a4 KOOPIMHATHO-BEKTOPHBIM METOIOM
KOOpJMHATax JUTMHBI BEKTOPA Yepe3 ero KOOPIUHATHI U
PacCTOSHUS MEXIY ABYMS TOUKAMH.
31 [ToaroToBka Kk KOHTPOJIBHOM -3aKpeIUICHHEe TEOPETHUECKOr0 MaTepHara,;

pabote «KoopnuHatbl
BEKTOPa ¥ TOYKU»

- COBCPHICHCTBOBAHUEC HABLIKOB PCHICHUA 3a1a4 11O )IaHHOI\/II TEMEC
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32 KonTponbHas paboTa no Teme | -. mpoBepKa MPaKTUYECKUX HABBIKOB MO JaHHOU TEMe.
«KoopauHatel BeKTOpa U
TOUKH
33 YTroa Mexy BEKTOpamH. [TonsiTue yria Mexay BEKTOpaMH U cKajsipHoro | [IpuMeHsTh ckansipHOE NIpOU3BEIEHUE BEKTOPOB IpU
CkanspHoe Mpou3BeIeHNE IPOM3BENEHUS BEKTOPOB, (POPMYILy CKAISPHOTO | pelICHUH 3a1a4
BEKTOPOB MIPOU3BEICHUS.
34 Bpluucinenue  yrioB  Mexay Beruucnenue yria Mexxay IpsIMbIMU U IIPSIMOU U
OPSMBIMU U TIOCKOCTSIMU IIJIOCKOCTBIO
35 [TonroroBka K KOHTPOJIBHOM | -3aKperieHuEe TEOPETUYECKOT0 MaTepHaa;
pabore «CkangpHoe - COBEpILIEHCTBOBAaHNE HABBIKOB PELICHUS 3a7a4 110 JaHHOU TeMe
IIPOU3BE/IEHUE BEKTOPOB
36 KonTponbhas paboTa mo Teme | -. MpoBepKa MPaKTUYECKUX HABBIKOB 110 JAHHOH TeMe.
«CxansipHOe NpOon3BEICHUE
BEKTOPOB»
37 JBuxenue. LlenTpanpHas [TonsiTeM qBUXKEHHS MPOCTPAHCTBA
CUMMeTpHUs. 3epKajibHast
cummertpus. OceBas
cumMetpus. [lapannenbHblil
IIEPEHOC.
38 [IpakTnyeckast pabota 1o Teme CoBeplilieHCTBOBaHHE HaBBIKOB PEILLIEHUS 3a7a4
«JIBrKEHHE
39 3auer no Tteme «MeToj | -IPOBEPUTH TEOPETUUECKUE 3HAHUS YUALIUXCSI, X YMEHUS U HABBIKU IPUMEHSTh 3TU 3HAHUS B PELICHUU
KOOpJIMHAT B IIPOCTPAHCTBE» 3a/1a4 BEKTOPHBIM, BEKTOPHO-KOOPAMHATHBIM CIIOCOOOM
40 JlupexTopckasi KOHTPOJIbHAsS -[IPOBEPUTH MPAKTUUYECKNE 3HAHUS yUaIlUXCs
pabora
4 unuaap, konyc, map (17 4.)
41 [Tonatue uuauHIpa [ToHsATHE HMIMHAPUYIECKOI TOBEPXHOCTH, PaboTath ¢ pUCyHKOM U YUTaATh €TO.
LWJIMH]IPA, €r0 JIEMEHTOB; Pemenue 3anay no teme
42-43 Hunuuap. Pemenue 3anay. @opMyIbl ISl BBIYMCIEHUS TJI0IAeH TOJIHON

1 OOKOBOM MOBEPXHOCTH LMJIMHAPA
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44-45 Konyc [ToHsATHS KOHMYECKOM IMOBEPXHOCTH, KOHYCA.
46 Y ceueHHbl KOHYC [ToHsTHE yCEUEHHOTO KOHYCA; Pemenue 3agau no reme
DopMyIIbl I BEIYUCIICHUS TUIOMa 1 OOKOBOM
Y IIOJIHOM ITIOBEPXHOCTH KOHYCA
47 Cdepa. YpaBuenue chepsl [TonsiTue cepsl, mapa u UX AIEMEHTOB,
ypaBHEHUE cepbl
48 B3aumnoe pacnonoxenue Crny4au B3aMMHOTO PAacHONIOKEHHS cepbl U
cdephl U TIOCKOCTH TUIOCKOCTH.
49 KacarenbHas mi1ockocTh K Kacarenbnyto k chepe.
chepe
50 [Tnomane chepor ®opmynoii miom@aau chepsl.
51-53 Pemenue 3anau no teme «Tena
BpALICHUS»
54-55 [ToaroroBka K KOHTPOJIHHOU -3aKperieHne TEOPETUUECKOTO MaTepuaa;
pabote «Tena BpameHus» - COBEPILIECHCTBOBaHNE HABBIKOB PELICHUS 3aa4 M0 JaHHOU TeMe
56 KonrtponbHas pabota 1mo Teme | -. MpoBepKa MPAKTHYECKHX HABBIKOB 10 TAHHON TeMe
«Tema BpameHus»
o7 3auet Ne mo teme «Temna -poBepKa 3HAHM, YMEHUH U HaBBIKOB ydaruxcs no teme «Tena BpalieHus»
BPAIICHUS»
5.Wuterpan (17 4.)
58 [TepBooOpa3zHas Ornpenenenne nepBoodpa3Hoit, ocH. cBOMCTBO | [IpoBepsTh siBiseTcs n qaHHAsT QYHKIIHS
nepBooOpa3Hoii, epBoOOpa3HOM AJis APYroil PyHKIMH
59-60 [TpaBuiia HaXOXIEHUA Tabnuiy nepBooOpa3HbIX, MpaBUIIa Haxoaute nepBooOpa3Hblie GyHKIUI
nepBooOpa3HON PyHKIIHIA WHTETrPUPOBAHUS
61 KpuBonuneiinas Tpamnemnus durypy -kKpuBoIMHeHasA Tpanenys, Gpopmyny | M300paxkaTh KpuB. Tpaneuuio, HAXOJUTh TUIOIAIb
62 [Tnomane KPUBOJIMHEHHOM BBIUMCJICHHUSI TTOMIAAH KPUB. TPareluH, KpUB. Tparenuu
Tparenuy u UHTErpa WHTETpal
63 [TpakTideckas pabota 3aKkpenuTh HaBbIKM IPUMEHEHHS MHTETpaia K BEIYUCICHUIO IJIOUIAIM KPUB. TpaNelnu

«[Inomanp KpUBOJIUHENHOMN
Tparenumn»
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64-65

Brrancnenue HHTErpajioB

[TpaBuia uHTErpUPOBAHUS, TAOIHILY
epBOOOPa3HBIX

Brrancaars HUHTCI'paJibl

66-67 Boruncnenue miomaneii ¢ DopMyIIbl HaXO0XKICHHS IO TU (PUTYPBI Haxomuth mmomanas Guryp, orpaHudeHHBIX
MIOMOUIbIO0 UHTETPAJIOB Pa3TUYHBIMU (PYHKIHSIMH
68 HMuddeperunansabie Onpenenenue aud. ypaBHCHHS Pemarp npocreiimme nud.ypaBHEHUS
ypaBHEHHUS
69 Cemunap «lIpumenenue Pacumputh TeOpeTHYECKHIT MaTepran
UHTETpaia»
70-71 [ToaroroBka Kk KOHTPOJIBHOM -3aKpEINJIEHNE TEOPETUYECKOTO MATEPHUAIIA;
pabore Ne 3 «MuTerpan» - COBEPIICHCTBOBAHKNE HABBIKOB PELICHMS 33/1a4 110 JaHHOW TeMe
72 KonTponbnas pabota Ne3 -IPOBEPUTH MPAKTHUECKHE HABBIKH YYaIIUXCs [0 IaHHOM TeMe
«HTerpany.
73 3auer Ne3 «HTerpam» -[IPOBEPUTH NPAKTUUECKUE U TEOPETUUECKNE HABBIKU YUalUXCsI 110 IaHHOM TeMe
74 ITogroroska xk EI'D -perienue 3aaad no teme «Muarerpanm
6.O51eMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOATHOCTH (4 4.)
75-77 DJIeMEeHThl KOMOMHATOPHKH, TabnuuHoe U rpaduueckoe NpeACTaBICHUES JaHHBIX.
CTaTUCTHKH M TEOPUH ®opMyiel yKcIa EPECTaHOBOK, COUETAaHUH, pasMmelleHuil. Pemenne koMOMHATOPHBIX 3ajay. DJIEMEHTapHbIE U
BepOfITHOCTI/I CJIOKHBIC COGBITI/IH. BepOHTHOCTL " CTaTUCTHUYCCKasd 4aCTOTa HACTYIIJIICHUSA coObBITHSA
78 3auer Ned  «OnemeHTHI | -POBEPUTH MPAKTUYECKHE U TEOPETHUECKUE HABBIKH YYaIIUXCs 110 TaHHOH TeMe
KOMOMHATOPHUKHU, CTAaTHUCTUKU
Y TEOPUH BEPOSITHOCTU
7.06Bemsbl Ten (20 u.)
79 Ilonsatue oobeMa. O0BEM ITonstre o0beMa TeIa, CBOMCTBA 00HEMOB, Pemenne 3aga4 mo Teme
MPSIMOYTOJILHOTO Teopema 00 o0beMe PSIMOYTOJIBHOTO
napasuiesienumnena. napasuiesienumneia
80 O0BeM npsMOyToIbHON CrnenctBue 06 o0beMe IpsSMO TPU3MBbI
MIPU3MBI
81 O06beM psAMOii TPU3MBI Teopema 06 06beMe IpsIMON TPU3MBI
82-83 O0bem nuIMHIpa Teopema 06 o6bemMe HUIHHIpA Pemenue 3anay no teme
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84-85 Brruucnenne o0beM0OB TeI ¢ Bo03MOXHOCTB U 11€71€C000pa3HOCTh TPUMECHEHUS
MIOMOIIIBIO0 UHTETpaa UHTETrpaia JJisl BBIMUCICHUS 00BEMOB Tell
86 OObeM HaKIIOHHOM MTPU3MBbI [Tpumenenue GpopMyItbl 17 peIIeHHs 3a/1a4
87-88 O06bemM nupamMuabl dopmyna o0beMa MUpPaMuIbI Peuienue 3amgau mo reme
89-90 O0bem KoHYca dopmyna oObemMa KoHyca, popMyna oobema
YCEYEHHOTO KOHYca
91-92 O6beM mrapa dopmyna odbema mapa
93-94 O0BeM 1IapoBOTO CErMEHTA, dopmyna o0beMa MIApOBOTO CJI0sI, CETMEHTA,
IIapOBOTO CJI0s1, CEKTOpa CeKTOpa
95-96 [ToaroroBka K KOHTPOIBHOU -3aKpEIUICHNE TCOPETHUECKOTO MaTepUaIIa;
pabote «OOBEMBI TEI»» - COBEPIIICHCTBOBAHUE HABBIKOB PEIICHHS 33]1a4 10 JaHHOH TeMe
97 KontponbHas pabora o remMe | -. MpoBepKa MPaKTHYECKUX HABBIKOB 110 IAaHHOW TeMe.
«O0BEMBI TSI
98 3ayer o Teme «OOBEMBI TEJI» | -MPOBEPKA 3HAHUMN, YMCHHUU M HaBBIKOB ydamuxcs 1o TeMe «O0beMbl TeI»
8.ITosTopenue (30 u.)
99 AKCHOMBI CTEPEOMETPHH.
100 [TapannensHOCTS B [TpoBoauTCA 1O cXEME:
NPOCTPAHCTBE -[IOBTOPEHUE TEOPUH;
101 [leprneH IMKyIAPHOCTD B -pelleHne 3aJaHuii U3 yIeOHMKa,;
IIPOCTPAHCTBE -pelIeHne TPEHUPOBOYHBIX 3afaHui o EI'D;
102 JIByrpaHHbIN yroi -pelieHre 3aJjaHuil MMCBMEHHOTO 2K3aMeHa 3a KypcC CpeHEH MIKOIbI (TPOILIBIX JIET)
103 Muororpanauku. [Tnomaas
UX TTOBEPXHOCTH
104 BekxTops!l B IpocTpaHcTBE
105 Tena Bpamenus. [Tnomaae ux
MIOBEPXHOCTH
106 OObeMsbI Ten
107 Iap. Coepa
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108 Crenenb

109 Jlorapudmsr

110 Tpuronomerpudeckue
BBIPa)KEHUS

111 IIporpeccus

112 [ToxazaTenbHBIC YpaBHEHUS U
HEpaBEHCTBA

113 Jlorapugmuueckue ypaBHEHHS
Y HEPaBEHCTBA

114 Tpuronomerpuueckue
yYpaBHEHHSI U HEPAaBEHCTBA

115 HppanmonansHbie ypaBHEHUS

116 3amanus ¢ mapameTpaMu

117 3aga4u Ha TPOLICHTHI

118 3amaun Ha JBUKCHHUS

119 OyHKIUA

120 [TpousBoHas GpyHKIUH

121 [TepBooOpa3Has pyHKIUU

122-123 | UtoroBas KOHTpOJIbHAs -IIPOBEPUTH IPAKTUYECKHUE U TEOPETUUECKNE HABBIKU ydamuxcs 3a Kype 10-11 ki
pabota
124-127 | PenerunmonHas pabota 1o -IIPOBEPUTH ITPAKTUYECKHE U TEOPETUYECKUE HABBIKM YYAIIUXCS 32 KypC CPEIHEN IIKOJIbI

EI'D

124 Pezeps
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4.Conep:kaHue NporpaMmabl.

AJITEBPA
Kopuu u crenenu. Kopens crenenu N>1 u ero corictBa. CTeneHb ¢ palldOHAIBHBIM ITOKa3aTeIeM

u ee cBoiictBa. [loHsiTue o0 crTeneHW ¢ JEUCTBHUTENIbBHBIM TMOKa3areneMm. CBOICTBAa CTEMEHU C
JNEUCTBUTEIBHBIM MIOKA3aTEIIEM.

Jlorapudm. Jlorapudm uncia. OcHoBHOE JorapudmMmuueckoe TokaecTBO. Jlorapudm nmpousBeaeHus,
YaCTHOT'O, CTEIICHU; nepexo0 K HOBOMY OCHO8AHUIO. JIeCATUUHBIN U HaTypalbHbIN JIOrapu(MBbl, YUCIIO €.

IIpeodpa3oBanusi NPOCTEH X BbIPAKEHHH, BKITFOYAIONUX apUPMETHICCKHIE OTIEPalliH, a TAKIKE
OTIepaIfio BO3BEJCHUS B CTEIICHB U ONEPAIHIO JIOTapHU(PMUPOBAHUSI.

OcHoBbI TpUronomMerpun. CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC NMPOU3BOJILHOTO yria. Pagunannas
Mepa yria. CuHyC, KOCUHYC, TAHI'€HC M KOTaHTreHC yucia. OCHOBHbIE TPUTOHOMETPUYECKUE TOKIECTBA.
®opmyibl npuBeaeHua. CUHYC, KOCUHYC U TAHT'€HC CYMMBI U Pa3HOCTH ABYX YIUVIOB. CUHYC M KOCHUHYC
nBorHOrO yrina. @opmysbl mojgoBUHHOTO yria. [IpeoOpa3zoBaHusi MpOCTEHIIMX TPUTOHOMETPUUECKUX
BBIPA)KCHU.

[Ipocreiimme TPUroHOMETPUUECKHIE YPABHEHUS M HEPABEHCTBA. APKCHUHYC, apKKOCHHYC, ApKTaHT€HC
YHUCIa.

®YHKINN

Oynkmuu. OO0acTh OmnpenencHuss U MHOXKECTBO 3HaueHui. ['padux ¢ynkmum. Ilocrpoenme
rpaduKoB (HYHKIMH, 3aJaHHBIX pa3IHIHbIMU criocobamu. CBoiicTBa PyHKIUI: MOHOTOHHOCTH, Y€THOCTb
Y HEUYETHOCTb, IEPUOAUYHOCTh, OTPAHUYEHHOCTh. [IpoMexyTKu Bo3pacTaHus 1 yObIBaHUS, HAUOOIIbIIEE U
HauMEHbIIIee 3HAYCHUS, TOYKU SKCTpeMyMa (MakcuMmyMma U MuHMMYyMa). ['paduueckas uHTepmperanus.
[Tpumeps! pyHKIIMOHANBHBIX 3aBUCUMOCTEN B pealbHbBIX MPOLIECCaX U SIBICHUSX.

Obparnas ¢ynxnus. O0nacTe ompeneneHus W 00JIACTh 3HA4YEHUH oOpatHOM ¢yHKuuu. I'padux
oOpaTHOU (yHKINH.

CrenenHast GyHKIHUS C HATYPaJIbHBIM ITOKa3aTelieM, e€ CBOWCTBA U TpaduK.

Tpuronomerpudeckre GyHKIUHU, UX CBOMCTBA U rpaUKK; NEPUOTUIHOCTH, OCHOBHOM MEPUOI.

[TokazarenpHas QyHKIUS (PKCIIOHEHTA), €€ CBOICTBA U rpaduK.

Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U rpaduK.

[TpeoOpa3oBanus rpaduKOB: HapasIebHbIA NEPEeHOC, CHMMETPHUS OTHOCUTEIBHO OCEH KOOPJMHAT U

CUMMCETpPUA OTHOCUTCIIbHO Ha4ajJla KOOPpAWHAT, CHMMETPUA OTHOCUTCIIBHO HpHMOﬁ y X , PACTAKCHHUC U

CKaTHe BIOJb OCEH KOOPJAUHAT.
HAYAJTA MATEMATHUYECKOI'O AHAJIN3A

ITonstre o npexnene nocinenosarenbHocTy 1lonarne

0 HEMPEPHIBHOCTH (DYHKIIHH.

[Tonatue o mnpousBOAHON QYHKIUHM, (U3NYECKHH U TECOMETPUUYECKUH CMBICI MPOU3BOIHOM.
VYpaBHeHue kacaTenbHOW K Tpaduky ¢GyHKuud. IIpou3BOJgHBIE CYMMBI, Pa3HOCTH, MPOU3BEACHUS,
gacTHOro. [Ipou3Bo/HbIE OCHOBHBIX dJeMEHTapHbIX QyHKkuuid. IIpuMeHeHne mnpPoU3BOAHONM K
UCCIIEIOBaHUIO QYHKIIUI U MOCTPOSHUIO TPaPHUKOB.

[TonsaTue 06 onpeneneHHOM MHTETpajie Kak IUIOIIaa KpUBOJIMHEHHON Tpaneuuu. [lepBooOpasHast.
®opmyna HetoToHa-JleiOHua.



[Ipumeps! UCTIONB30BAHUS TPOU3BOTHON JIIsl HAXOXK/IEHUSI HAWJTYUILIEro PEIeHUs B IPUKIIaJHBIX, B
TOM YHCJIE COLIMAIbHO-9KOHOMHUYECKHX, 3a1a4ax. Bropas mpousBogHas u ee Gpu3HMUecKuil CMBICI.

YPABHEHUMA 1 HEPABEHCTBA

Pemienue pannoHangbHbIX, TOKa3aTeIbHbBIX, JIOrapu(MUUECKUX YPaBHEHUN U HepaBeHCTB. Perienue
UPPALMOHAIBLHBIX U TPUTOHOMETPUYECKUX YPaBHEHU.

OcCHOBHbBIE IPUEMBI PEIICHHUS] CUCTEM YPaBHEHHI: MTOJICTAHOBKA, aJreOpandecKoe CI0KeHue,

BBEJICHUE HOBBIX IIEPEMECHHBIX. PABHOCHMIIBHOCTD YpaBHEHHH, HEPABEHCTB, CUCTEM. PenieHue

IIPOCTEUIINX CUCTEM YPABHEHUH C IByMsl HEU3BECTHBIMU. PellieHne CucTeM HEPaBeHCTB ¢ OJHOU

IIEPEMEHHOM.

Hcnonbs3oBanne cBOMCTB U rpadukoB (PYHKIMH MpU PEIICHUH YpaBHEHHH M HEpaBEHCTB. MeTon
MHTEPBAIOB. M300pakeHne Ha KOOPAWHATHOH MJIOCKOCTH MHOXECTBA PELICHNU YpaBHEHUI 1 HEPABEHCTB
C IByMs IEPEMEHHBIMU U UX CUCTEM.

IIpumeHeHre MaTeMaTH4YECKMX METOAOB JUISl PELIEHUS COAEP)KATEIbHBIX 3a/ad M3 pa3IMYHbIX
obJiacTeil HayKH U MPaKTHKH.

RJIEMEHTBI KOMBUHATOPUKU, CTATUCTUKU Y TEOPUU BEPOSITHOCTEM

TabnumaHoe u rpaduueckoe mpeacTaBIeHUE TaHHBIX.

[ToouepenHplii U OJHOBPEMEHHBIM BBHIOOP HECKOJIBKHX 3JIEMEHTOB W3 KOHEYHOTO MHOXKECTBA.
®dopMyITbl YUCIIa IEPECTAHOBOK, COYCTAHHM, pa3MelleHuid. PerieHne koMOMHATOPHBIX 3anad. Dopmyria
ounoma HeroTona.

DeMeHTapHbIe U CI0XKHBIE COOBITUS. PaccMOTpeHue cirydaeB v BEPOITHOCTh CyMMbl HECOBMECTHBIX
COOBITHI, BEPOATHOCTH MTPOTUBOTIOJIOKHOTO COOBITHSI.

IT'EOMETPUS

IIpsiMble M miIockocTH B npoctpaHcTBe. OCHOBHBIE MOHSATHUSI CTEPEOMETPUHU (TOUKa, MpAMasd,
MIJIOCKOCTh, MPOCTPAHCTRBO).

Ilepecekaromuecs, napajuleIbHbIE W CKPEIIMBAIOLIUECSA IpsAMbIE. YIOJI MEXIYy IpsMBIMU B
npocrpancTBe. IlepneHaukynsapHOCTs npsMbIX. IlapamenbHOCT W NEPHEHIUKYISAPHOCTH MPSAMON H
IIJIOCKOCTH, IIPU3HAKU U CBOMCTBA. Teopema O Tpex mepreHauKymsapax. llepnenaukyisp U HaKkJIOHHas.
VYroa Mexay nIpsMO# U INIOCKOCTBIO.

[TapajienpHOCTh  IIJIOCKOCTEM, NEPIEHANKYIAPHOCTh IIIOCKOCTEM, IpU3HAKA M  CBOWCTBA.
JIByrpaHHBIN YIroJl, JMHEHHBIM Yroj ABYTPAaHHOIO YIJIA.

PaccrosiHMS OT TOYKHM 0 MIOCKOCTH. PaccrosiHue OT mpsMOM A0 IUIOCKOCTU. PacctosHue Mexay
NapajuIeIbHBIMU IUIOCKOCTAMHU. PaccTosHre MEX Iy CKPEIMBAIOIIUMHUCS IPSIMBIMH.

N300pakeHne mpoCTpaHCTBEHHBIX (UTYD.

Mmuororpannuku. Bepmmnbl, peOpa, rpaHd MHoOrorpaHHuka. Pa3zBepTka. MHoOrorpaHHble YIJibl.
BelTykiibie MHOTOTpaHHHKM.

[Ipu3ma, ee ocHoBaHus, OOKOBbIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [IpsMas u Hakioumas
npuzma. IlpaBuibHas npusma. [apannenenunen. Kyo6.

[Tupamuna, ee ocHoBaHHe, OOKOBBIE pedpa, BEICOTA, OOKOBas MOBEPXHOCTh. TpeyroyibHas MupaMuaa.
[IpaBuibHas nupamuaa. Y ceueHHas nupaMua.

Cummerpun B KyOe, B mapajuienenunene, B npusme u nupamuzae. [lonsitue o cummeTpuu B
MpOCTpaHCTBE (LIEHTpabHasl, OceBasi, 3epKajibHasi). [[puMepbl CHMMETpHUIl B OKpPY>KatoIlleM MUDE.
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Ceuenus Ky0a, MPU3MBI, THPAMUIBL.

IIpencraBnenue o NpaBUIbHBIX MHOTOIPAHHUKAX (TETpa’p, KyO, OKTasAp, JOAEKadIp U UKOCAIAP).

Tesa m noBepxHoctu BpameHus. [{ununap u koHyc. YceueHHbl KOHyc. OCHOBaHUE, BBICOTA,
O0KOBasi MIOBEPXHOCTh, 00pa3zyolias, pa3BepTka. OceBble CCUCHUS U CEUEHHs TapalIeIbHble OCHOBAHHUIO.

[lap u cdepa, ux ceyeHus, KacaTenbHas IJIOCKOCTb K cdepe.

O0bembl Tes1 ¥ IUIOIIAAN UX NOBepxHocTeil. [lonsaTue 00 o0beme Tena.

@opmynel 06beMa KyOa, MPSMOYTOJBHOTO Mapajiesienunesa, MpU3Mbl, HuIuHApa. DopMyIbl
o0beMa pamMuIbl U KoHyca. POpMYIIbI IOl TOBEPXHOCTEH HMIMHApA U KoHyca. Dopmyisl 00bema
11apa 1 Iiomaau cepsl.

Koopaunartel 1 BeKTOpPBI. /[ekapTOBBI KOOPAUHATEI B IpOocTpaHCTBe. POpMyIia pacCTOSIHUS MEKIY
IBYMs TOUKaMH. Y paBHEHUs chepbl.

Bekropsl. Moaynb Bekropa. PaBeHcTBO BekTOpOB. Cll0)K€HHE BEKTOPOB U YMHOKEHHUE BEKTOPA Ha

4KCII0. Yroa Mexay Bekropamu. Koopaunats! Bekropa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

Komnuneapusie BekTopsbl. PaznokeHue BEKTOpa 110 AByM HEKOJUIMHEAPHBIM BEKTOPaM.

Kommutanapueie BekTopsl. Pasiioxkenue no TpeM HEKOMILIAHAPHBIM BEKTOPAM.

S.I1nanupyembie pe3yJbTaThl

B pesynomame usyuenus mamemamurku Ha 06a3060M ypoéHe yueHUK 001)iceH 3HATH/TIOHUMATD

1. 3HaueHWe MaTEeMAaTHYECKOH HAayKu JJIs PELIeHMs 3a]lad, BO3HUKAIOIIMX B TEOPUU U IPAKTUKE;
LIMPOTY U B TO K€ BPEMS OIPAaHUYEHHOCTh IPUMEHEHUSI MaTEMAaTUYECKUX METOJIOB K aHAIN3Y U
HCCJIEIOBAaHUIO IIPOLIECCOB U SIBJICHHI B IIPUPOJIE U OOIIECTBE;

2. 3HAYEHHWE NPAKTUKA M BOIPOCOB, BO3HHMKAIOIIUX B CAMOW MaTeMmaTuke sl (OPMHUPOBAHHUSA H
pa3BUTHUSI  MaTeMaTUYECKOM HAyKM; HCTOPUIO  pa3BUTHUSA IOHSTUA  YHMCIA, CO3JaHUs
MaTEMaTUYECKOT0 aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHsI T€OMETPHH;

3. YHHUBEpCaJIbHBINA XapakTep 3aKOHOB JIOTUKH MaTeMaTHUECKUX PACCYKACHUMN, UX IPUMEHUMOCTb BO
BCEX 00JIaCTAX YEJIOBEYECKOH IeATEIbHOCTH;

4. BepOSITHOCTHBIN XapaKTep pa3INdHbIX MpoleccoB okpysxkatouiero mupa; AJIFEBPA ymers

1. BBINONHATH apupMeTHUYECKHE JEHCTBHsS, cOUeTasi yCTHbIE U MUCbMEHHbIE NPUEMBbI, IPUMEHEHHE
BBIUMCJIUTEIBHBIX YCTPOMCTB; HAaXOJWThb 3HAYEHMsI KOPHS HATypaJbHOW CTENEHM, CTEIEHH C
palMOHANIBLHBIM TIOKa3aTeneM, Jiorapupma, HCHOIb3ysl INpU HEOOXOAMMOCTH BBIYUCIUTEIbHBIE
YCTPOMCTBA; IOJIb30BATHCS OLICHKOM U MPUKUAKON MPH MPAKTUYECKUX pacyeTax;

2. TPOBOAMTH MO M3BECTHBIM (opMyjiaM U IpaBHiaM IpeoOpa3oBaHusi OyKBEHHBIX BbIPAXKEHUH,
BKJTIOYAIOIUX CTETIEHH, PaIuKabl, JOrapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKIINH;

3. BBIYMCIATH 3HAYEHHMS] 4YHMCIOBBIX M OYKBEHHBIX BBIPQKEHUH, OCYIIECTBISS HEOOXOAMMBbIE
MOJICTAHOBKH U NpeoOpa3oBaHus;

4. WCIoJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUSI B IPAKTUYECKOM EATEIbHOCTH U MIOBCETHEBHOM
JKU3HU JUISL: TIPAKTUYECKUX pacdyeroB Mo Gopmysam, BKIOYas GOpMyJibl, COAEpKallUe CTEINEHH,
panukanbl, JorapuMbl U TPUTOHOMETPHUYECKHE (QYHKLMHU, HCIOJIB3Ysl HpU HEOOXOAUMOCTH
CIIPaBOYHBIE MATEPUAIbI U IPOCTEUIINE BBIYMCINTENBHbBIE YCTPOICTBA;

OYHKIIUU U TPAOUKHU
yMeThb

1. ompenensTe 3HaueHue (PYHKUIMHU MO 3HAUEHHUIO apryMeHTa MpH PA3IUYHBIX CIoco0ax 3adaHus
byHKIUY;

2. cTpouTh rpauKu N3y4YeHHBIX (QYHKIIHIA;
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OTNHUCHIBaTh MO TpauKy TOBEICHHE W CBOWMCTBAa (DYHKIMH, HaXOAWTh MO Tpaduky (QyHKIUH
HauOOJIbIINE M HAUMEHbIIINE 3HAYCHHUS;

pematb ypaBHEHHS, MPOCTEHIINE CHUCTEMbl YpPaBHEHUH, HCIONB3Ysl CBOMCTBA (PYHKIUH M HX
rpaduKoB;

UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUYECKOH JIEATEILHOCTH U ITOBCETHEBHOM
AKHU3HU JUISL:

OIMCaHMsl C MOMOIIBI0 (YHKUMH pa3IMyYHBIX 3aBUCUMOCTEH, MpEeACTaBIE€HUS HUX Tpaduueckw,
UHTEpIpeTaluy rpaguKoB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A ymeTh

BBIUUCIIATh NPOU3BOJHBIE U NEPBOOOPA3HbIE IEMEHTAPHBIX (DYHKIMH, UCIONB3Ys CIPaBOYHBIE
MaTepUabl;

UCCIIEIOBaTh B NPOCTEHIIMX Chydasx (YHKIMHM Ha MOHOTOHHOCTb, HaXOJIUTh HAMOONbBIIME U
HaVMEHbIINE 3HaueHHUs QYHKUUN, CTPOUTH TpaUKH MHOTOWICHOB M MPOCTEHIINX (QYHKIHHA C
UCIIOJIb30BaHUEM alapaTa MaTeMaTHYECKOTO aHAIN3a;

BBIUUCIIATH B IPOCTEHIINX ClIydyasX IUIOIIAM C UCIIOJIb30BaHUEM [IEPBOOOPA3HOIL;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUS B IPAKTUUYECKOH 1eATEIIbHOCTH U ITOBCETHEBHOM
AKU3HU JUISL:

pellieHns NPUKIAIHBIX 33Ja4, B TOM YHCIIE COLMAIbHO-DKOHOMHU-YECKMX M (PU3UUECKUX, Ha
HanOOJIbIINE M HANMEHBIITNE 3HAYCHHUS.

YPABHEHUSI U HEPABEHCTBA

yMeThb

peliath palMOHalbHbIE, IOKa3aTelbHble M JIOrapu(MUUYecKHe YpaBHEHUS M HEpPaBEHCTBA,
IpocCTeiIle UppaOHaIbHbIE U TPUTOHOMETPUYECKHE YPABHEHHUS, UX CUCTEMBIL;

COCTaBJISITh YPaBHEHUS 110 YCIOBHIO 3aauu;

MCIIOJIb30BAaTh JJIs1 NPUOIMIKEHHOTO PEelIeHNs YPaBHEHUN U HEPABEHCTB IpaMueCcKUil METO;
UCII0JIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUYECKON EATENIbHOCTU U NTOBCEIHEBHOMN
YKU3HU JJI: TOCTPOCHUSI U UCCIIEJOBAHMSI TPOCTENIIINX MAaTEMaTUUECKUX MOJIENEH;
JEMEHTHBI KOMBUHATOPUKU, CTATUCTUKHU U TEOPUU BEPOSITHOCTEMN
yMeTb

pemate npocTeilire KOMOWHATOPHBIE 3a/ladl METOJIOM Iepebopa, a TakKe C HCIOJIb30BAHUEM
W3BECTHBIX (HOpMYIT;

BBIUMCIIATH B MPOCTEHUIINX CIIydasiX BEPOATHOCTH COOBITHI Ha OCHOBE IOJICUETA YHCIIA HCXO/I0B;
MCIIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUYECKON JAESITETbHOCTH U ITOBCEAHEBHON
YKU3HU JIJIS: aHAJIN3a peajibHbIX YHCIOBBIX JAHHBIX, [IPE/ICTABJICHHBIX B BUJIE AUArPaMM, IpauKOB;
aHanu3a MHGOPMaIUU CTAaTUCTUYECKOTO XapaKTepa;

IF'EOMETPUS

yMeTb

pacno3HaBaThb Ha 4YepPTEKaxX U MOJENSIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH TPEXMEpHBIE
00BEKTHI C UX OMUCAHUSIMH, U300PAKEHUSIMU;

OINMCHIBATh B3aHMHOE PACIOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh
CBOMU CYXJIEHUS 00 3TOM PACIOJIOKEHUH;

aHAJTM3UPOBATh B MIPOCTEHUIINX CIy4yasX B3aMMHOE Pacloj0kKeHne 00bEKTOB B IPOCTPAHCTRE;
n300pa’kaTh OCHOBHBIE MHOTOI'PAaHHHUKH M KPYTJIbIE T€Na; BHIIOIHATH YEPTEXKH IO YCIOBHM 3a/1a4;
CTPOUTH MpOCTEHIINE cedeHUs Ky0a, IPU3Mbl, TUPAMU/IbL;
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6. pemiath IUTAHUMETPHUYECKHUE M TIPOCTEHINE CTEPEOMETPHYECKUE 3aJadyll Ha HaXOXJICHHUE
T€OMETPUUYECKHUX BEJIMYUH (JIJTMH, YIJIOB, IUIONIA/IeH, 00bEMOB);

7. WCIIOJIb30BATh MPH PELICHUH CTEPECOMETPUUECKUX 3a/1a4 IUTAHUMETPUIECKHE (PaKThl M METOIBI;

MIPOBOJIMTH JJOKA3aTEIbHBIC PACCYKACHHS B XOI€ PEIICHUS 3a1a4;

o

9. wucnonp30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MIPAKTUICCKON JCSITEILHOCTH U TTOBCETHEBHOMN
KU3HHU JUISI: MCCIIEIOBaHUS (MOJICIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CHTYallMd Ha OCHOBE
M3y4eHHBIX (POpMYIT U CBOKCTB (uryp;

BBIYUCIICHHS] 00EMOB U IUIOMIAICH MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MIPU PEIICHUN
MPAaKTUYECKUX 3a/1a4, UCTIONB3Ys IPU HEOOXOTUMOCTH CIPaBOYHUKH
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