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ajiredpa M Ha4YaJIa MaTEeMATHYECKOI0 aHAJIN3a, TeOMeTPHsD)
(yray0saennbliii ypoBeHb)» 1 10 — 11 kiaaccos
MBOY «Tarapcko — Toakumckas COLD»
YucTonobCcKOro MyHuIMNaaA6LHOro paiiona PT

CocTaBuTeNH:

YUUTEIb NEPBOM KBATM(DUKAITUOHHON

2020 — 2022

kareropun Mynapucosa H.X



ITosicHuTEILHASA 3aNIMCKA.

PaGouas mporpamma pa3zpaboTaHa Ha OCHOBE HOPMATHUBHBIX JOKYMEHTOB:

1. @3 «O6 obpazoBanuu B Poccuiickoit deneparun» Ne 273-D3 ot 29.12.2012r.;

2. 3akona PT «O06 o6pazoBanum» Ne 68-3PT ot 22.07.2013 r,;

3. ®denepanbHOrO rocyJapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIApTa CPEAHEro oomiero oopa3oBanus (yTBEepKaeH MprkazoM MuHOOpHAYKH
Poccun Ne 413 ot 17 mast 2012 roga) ¢ u3mMeHeHUsIMU U tonoHeHusiME oT: 29 nekadps 2014 r., 31 nexadps 2015 r., 7 utons 2017 r.

4. OcHoBHoii o0pa3oBatensHOi porpaMmmbl COO MBOY «Tarapcko — Tonkumickas COLL» va 2020 — 2022 1;

5. Yuebnoro ninana MbBOY «Tarapcko — Tonkuickas COILy;

6. Ilonmoxxenue o pabouux nporpammax MBOY «Tatapcko — Tonkwutickas COIy;

7. Coopuuk pabounx nporpamMm Anredpa u Had. mat. aHanu3a. 10 — 11 k. 3ybapesa WM., Mopakosuu A.I'. 3-e m3x., crep. - M.: 2011. - 63 ¢

8. Coopuuk padouux nporpamm.10 — 11 kiaccel: yaebHoe nocodue A yuuTenei oo1eo0pa3zoBaTeNbHbIX OpraHu3aiuii: 6a30Bblil U

yray6nennsiitypoBuu./coct. T.A.bypmuctpoa. — M.: [Ipocemienue, 2020.

ITporpamma coOTBETCTBYET y4eOHUKY: YUeOHUK U 3aJauHUK «AnreOpa v Hadyaima maremarudyeckoro aHanusa. 10 kmacc.11 kmacc. ba3oBblil nyriayOieHHBII
ypoBHI» A.I'. Mopakosud, B.I1. CemenoB, MockBa «Muemo3uHay, 2020 r.

I'eometpus — 10 — 11 kiace, aBtop JI.C.Atanacsa. B.®.byry3os, C.b.Kagomies u ap. 2020r.

B cootBercTBuu ¢ KoHuenuuein pa3BuTis MareMaTudeckoro oopazoBanus B Poccuiickoit @enepaniyiy BoIACIAIOTCS TPU HaIlpaBlIeHUs TpeOOBaHUH K
pe3yabTaTaM MaTeMaTH4ecKoro o0pa3oBaHUs:

1) HpaKTI/IKO — OpPUCHTHPOBAHHOC MAaTCMAaTUUCCKOC 06p330BaHI/Ie (MaTeMaTI/IKa JJIA )KI/I3HI/I);

2) Maremaruka JjIs UCTIOJIb30BaHUS B IPO(ECCHH;

3) Taopueckoe HampaBJIeHUE, Ha KOTOPOE HALENICHBI T€ 00yYaroIuecs, KOTOPbIe TUIAHUPYIOT 3aHUMAThCSI TBOPUECKON M UCCIIEJ0BATEIHCKOM
paboToii B 001acT MaTeMaTUKH, (PU3UKU, SKOHOMUKH U IPYTUX O0JIACTSIX.



Pacrnipenenenuie yue6HOro BpeMeHH.

Kuaaccenl IIpeameTsl MaTEMATHYECKOT0 IUKJIA KoaunuyecTBO 4acoB
10 xnace Anrebpa 140
10 xmacc I'eomerpus 70
11 xmacc Aunrebpa 136
11 xnace ['eomeTpus 68
Bcero 414

IInanupyemMble pe3y/ibTaThbl OCBOEHHS YU4eOHOI0 IIpeMeTa
Jluunocmmuvie, memanpeomemuoie U npeOMENHbIE PE3YNbIMAMDbL:
® pa3BUTHE CMOCOOHOCTH K CAMOIO3HAHUIO, CAMOPA3BUTHUIO U CAMOOIIPEIEIICHUIO;

L4 (l)OpMI/IpOBaHI/Ie JIMYHOCTHBIX HECHHOCTHO-CMBICJIOBBIX OPUCHTHUPOB U YCTAHOBOK, CUCTEMbI 3HAYNMBIX COLIUAJIBHBIX U MCKIIMYHOCTHBIX
OTHOI.HGHHfI, JIMYHOCTHBIX, PETYJIATUBHBIX, I03HABATCIIbHBIX, KOMMYHUKATUBHBIX YHUBCPCAJIbHBIX y‘le6HBIX HeﬁCTBHﬁ, CITOCOOHOCTH MX
HCIIOJIB30BaHUs B yqe6H0171, MMO3HABaTEILHOM 1 COIUAIbLHOMN IMPAKTHUKE;

L4 (I)OpMI/IpOBaHI/Ie YMCHI/Iﬁ CaMOCTOATCIIBHOI'O INITAHUPOBAHUA U OCYIICCTBIICHU A y‘le6H01>i ACATCIIbBHOCTU U OPraHU3aluu yqe6Hor0
COTPyAHUYECTBA C neaaroraMuu u CBEPCTHUKaAMH, IMOCTPOCHUA NHAUBHUAYAJIbHOT'O O6pa30BaT€J'IBHOFO Mapuipyra,

® DPCIICHUE 3a1a4 O6HIeKy.TII)TypHOFO, JIMYHOCTHOI'O M IMTO3HAaBAaTCJIbHOI'O0 pa3BUTHUA o6y11a101m/1x05[;

® JIOBBIIICHUC S(I)(I)CKTI/IBHOCTI/I YCBOCHHA 3HAHUM U y‘-ICGHBIX ,HCfICTBHfI, (bOpMHpOBaHI/IC HAay4YHOI'O TUIla MBIIIIJICHUA, KOMIIETEHTHOCTEH B
MMPEAMCTHBIX O6HaCTSIX, y‘{e6HO-I/ICCHCIlOBaTeJlLCKOﬁ, HpOCKTHOf/'I U COLIMAJIbHOM ACATCIIBHOCTH,

® CO3/IaHWE YCIIOBHUM JIJISi MHTETPAIIUH YPOUHBIX U BHEYPOUHBIX (DOPM yueOHO-HCCIIEIOBATENHCKON U TPOSKTHOM JIEATETLHOCTH O0YJarOIINXCS, a
TaK)K€ UX CAMOCTOSITEIbHON PaOOTHI MO MOATOTOBKE U 3aIIUTE WHINBUIYAIbHBIX TIPOEKTOB;

e (opMHpOBaHNE HABBIKOB YUaCTHs B Pa3JIMYHBIX (hopMax OpraHU3alMK YueOHO-HCCIEeI0BATENbCKON U MTPOEKTHOMN IEATEIIbHOCTH (TBOPUYECKHE
KOHKYPCBI, HayuHbIe 00IIeCTBa, HAYYHO-NIPAKTUIECKHE KOH(PEPEHIINH, OJTMMITHAIbI, HAllMOHATIbHbIE 00pa30BaTeIbHbIC IPOrPaMMBI U IpyTHe
(GopMBl), BO3MOXKHOCTb MOJIy4EHHs TPAKTUKO-OPUEHTUPOBAHHOIO PE3yJIbTaTa;

¢ JIPAKTUYCCKYIO HAIIPaBJICHHOCTb NIPOBOJUMBIX I/ICCHCHOBaHI/Iﬁ U UHOAUBUAYAJIBHBIX ITPOCKTOB;

¢ BO3MOXKHOCTb MPAKTUYCCKOI'O UCIIOJIb30BAHUA HpI/IOGpeTéHHbIX OGY‘I&IOH.II/IMI/ICSI KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB LCJICIIOIaraHud,



IJIaHUPOBAHUA U CAMOKOHTPOJIA;

MOATOTOBKY K OCO3HAHHOMY BBIOODY JajbHElIIero 00pa3oBaHus 1 NpodeccuoHalIbHOM 1eTeIbHOCTH.

Jluunocmmuute pe3yivmanet NPeINoJaraT c(popMIPOBAHHOCTD:

CIIOCOOHOCTH K CaMOITIO3HAHWIO, CAMOPAa3BUTHUIO U CAMOOIIPCACIICHULO,

JIMYHOCTHBIX LIEHHOCTHO-CMBICJIOBBIX OPUEHTUPOB U YCTAaHOBOK, CUCTEMBI 3HAYMMBIX COLUAIBHBIX U MEXINYHOCTHBIX OTHOLLIECHUH,
JMYHOCTHBIX, PETYJISATUBHBIX, I03HABATEIbHBIX, KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUM, CIIOCOOHOCTH WX UCIOJIH30BAHUS B
yueOHOM, O3HABATEJIbHON U COLIMAIbHOM MTPAKTUKE;

YMEHHUM CaMOCTOSATENBHOIO TUIAHWPOBAHUS U OCYILIECTBICHUS yU€OHOM EATENIbHOCTH U OPTaHU3aluy y4eOHOI0 COTPYIHUYECTBA C
nejaroraMu U CBEpCTHUKAaMU, IIOCTPOEHUSI MHAWBUIYaJIbHOTO 00pa30BaTEIbHOTO MAPIIPYTa;

YMeHI/Iﬁ pEeLICHUA 3aaa4 O6H.I€Ky.]'II>TypH01"O, JIMYHOCTHOTI'O U IIO3HABATCIIbHOI'O PAa3BUTUS 06yqa}omnxc;1;

OTBETCTBEHHOI'0 OTHOIIEHUS K YUEHUI0, TOTOBHOCTb U CIIOCOOHOCTh 0OYUYAIOLIUXCS K CaMOpealln3allui U caMoo0pa30BaHUIO HA OCHOBE
pPa3sBUTON MOTHBALUK y4eOHON AEATEIbHOCTH U JINYHOCTHOTO CMBICIIA U3YUYEHUS] MaTEMAaTUKH, 3aUHTEPECOBAaHHOCTb B IPUOOPETEHUH U
pacIIMpeHU MaTEMaTHYECKUX 3HaHUHN U CIIOCOOOB JIEMCTBUI, OCO3HAHHOCTD IMOCTPOEHUS UHIUBUAYaIbHON 00pa30BaTeIbHON TPaeKTOPUHY;

LEJIOCTHOI'O MUPOBO33PCHUA, COOTBETCTBYIOIECTO COBPEMCHHOMY YPOBHIO Pa3BUTHUA HAYKH U 06IJ_IGCTB6HHOI71 IMPAKTHUKHU.

JIOTUYCCKOT'O MBIIJICHUA: KPUTUIHOCTU (YMeHI/Ie pacno3HaBaTh JIOTHYCCKHN HCKOPPECKTHBIC BBICKaSLIBaHI/I}I), Kp€aTuBHOCTU (CO6CTBCHH3.5{
apryMcHTalus, OIIpOBEPKCHUA, IIOCTAHOBKA 3a/1a4, q)OpMy.]'II/IpOBKa Hp06J'IeM, HCCIIeN0BaTEIbCKUI ITPOCKT U ,I[p)

Memanpeomemmnuie pe3yiomamal PEANOJAralT ¢cGOPpMUPOBAHHOCTD:

CITOCOOHOCTH CaMOCTOSTEIIFHO CTAaBUTh OCIn yqe6H017I u I/ICCJ'IC,ZLOBaTeJ'IBCKOI\/’I ACATCIIbBHOCTH, IINIAHUPOBATH, OCYHICCTBJIATH, KOHTPOJIUPOBATH U
OLICHUBATh y‘-Ie6HI)Ie ﬂCfICTBHSI B COOTBETCTBHUH C ITOCTAaBICHHOMN 33}13‘-16171 N YCIIOBUSAMHU €€ BBIITIOJTHCHUA,

YMEHHS CaMOCTOSATEIbHO TUIAHUPOBATh albTEPHATUBHBIE MYTH JTIOCTHKEHUS 11eJIel, 0CO3HAaHHO BbIOMpaTh Hanbosee 3¢ HeKTUBHBIE CITOCOOBI
pelieHus: yueOHbIX U [T03HABATENbHbBIX 3a/1a4;

YMEHUS HaXOJUTh HEOOX0IUMYIO0 HH(POPMALIMIO B Pa3IMYHBIX UCTOYHUKAX (B CIIPABOYHUKAX, TUTEpaType, IHTepHeTe), mpeacTaBiIsaTh
UHPOPMALIMIO B Pa3NTUYHON (hopMe (CIOBECHOM, TaOINYHOM, TpadruecKoi, CUMBOJIIMYECKOH ), 00pabaThiBaTh, XpaHUTh U IepeaBaTh
UH(OPMAIIHIO B COOTBETCTBHH C TIO3HABATEIILHBIMHU MM KOMMYHUKAaTUBHBIMU 33/1a9aMU;

BJIQJICHHSI TPUEMaMH YMCTBEHHBIX JEMCTBUIA: OnpeieNIeHHs MOHATHI, 0000IIeHuUs, YCTAaHOBICHHS aHAJIOTUH, KJIacCU(UKAIIMH HAa OCHOBE
CaMOCTOSITENILHOTO BbIOOpA OCHOBAHUI M KPUTEPHEB, YCTAHOBJIEHUS POAOBUAOBBIX U IPUUMHHO-CIIEICTBEHHBIX CBSA3€EH, TIOCTPOEHUS
YMO3aKJIIOYEeHUH HHAYKTUBHOIO, I€yKTUBHOTO XapaKTepa Wi 110 aHAJIOTHUH;

YMEHHS OPraHU30BbIBaTh COBMECTHYIO YUEOHYIO IESITEIbHOCTD C YUYUTENIEM U CBEPCTHUKAMU: OMPEEIATh LU, pPaclpeaesaTh QyHKIINH,



B3aI/IMOI[eI\/'ICTBOBaTI> B I'pYIIIIC, BBIIBUI'aTh TUIIOTE3bI, HAXOAWUTH PCIICHUC HpO6H€MBI, pa3peuaTtb KOH(bJ'II/IKTBI Ha OCHOBE€ COI'J1aCOBaHUs
MO3UIKUU U y4€Ta UHTCPECCOB, aPr'yMCHTHUPOBATH U OTCTAMBATH CBOC MHCHMUC.

Ilpeomemmnbwie pe3ynvomamot NPeANOJaraoT chOpMUPOBAHHOCTD:

® [IpE/ACTaBICHUI 0 HEOOXOAMMOCTH JOKA3aTEeNbCTB P 0OOCHOBAHUU MAaTEMATUYECKUX YTBEPKACHUIN U PO aKCUOMATHKH B IIPOBECHUN
JEAYKTUBHBIX PacCyXICHUH;

®  TOHATUIHOTO ammapara 1o OCHOBHBIM pa3jiesiaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, (JOpMYJ U YMEHUS UX MPUMEHSATh; YMEHHS
JI0Ka3bIBaTh TEOPEMbI M HAXOIUTh HECTAHJAPTHBIE CIIOCOOBI PELLICHUS 3a/1ay;

L4 YMGHI/Iﬁ MOZCIINPOBATH PCAJIBHBIC CUTYAllUN, UCCIICA0BATH ITIOCTPOCHHBIC MOACIIN, MHTCPIIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yibTar;

®  IIpEICTaBJICHHUI 00 OCHOBHBIX MOHITUSX MaTEMAaTHYECKOTO aHAIIN3a M UX CBOMCTBAX, BIAJICHUE YMEHHEM XapaKTePH30BaTh MIOBEICHUE
(GyHKIMH, HCIIOJIb30BAHKE TIOJYYEHHBIX 3HAHUH JIJIs1 ONMCAHUS U aHAIM3a PEaJIbHBIX 3aBUCUMOCTENH;

¢ BJAJCHUC YMCHUAMU COCTABJICHUSA BEPOATHOCTHBIX MOZIeJIeﬁ I10 YCJIOBHUIO 3a/1a4¥ U BBIYHCICHUA BEPOATHOCTU HACTYIIJIICHUA CO6BITHﬁ, B TOM
YUCJIC C IPUMCHCHUCM (1)OpMy.H KOM6I/IH21TOpI/IKI/I N OCHOBHBIX TCOPEM TCOPUU BepOﬂTHOCTCﬁ; HNCCIICA0BAHUA CHy‘IaﬁHLIX BCJIMYHNH I10 UX
pacrpeaeIeHuIo

¢ CcOpMHPOBAHHOCTH HABBIKOB YUACTHsI B PA3IMYHBIX (hOpMaxX OpraHU3aIlluK YIeOHO-MCCIIeI0BATEIHCKON M MMPOSKTHON JAEATEIbHOCTH
(TBOpUECKHe KOHKYPCHI, HAyYHbIE O0IIECTBa, HAYYHO-TIPAKTHYECKHE KOH(EPEHIINH, OJIMMITHA b, HAIMOHAIBHBIE 00pa30BaTeIbHbIC
porpaMMsl U Jip. GopMsl)

® K OCO3HAaHHOMY BBHIOOPY JalibHENIIIEr0 00pa3oBaHus U MPOo(HeCcCUOHATBFHOM 1eATeTbHOCTH.
[IpeameTHBIC pe3yIbTaThl OCBOEHUS OCHOBHOM 00pa30BaTeIbHON MIPOrpaMMbl CPEIHETO 00IIero 00pa3oBaHus sl y4EOHBIX MTPEAMETOB, B TOM YHUCIIE
«MaremaTikay, Ha yriay0JIeHHOM YPOBHE OPHEHTUPOBAHbI IPEUMYILECTBEHHO Ha MOJATOTOBKY K IMOCIIEAYIOIIEMY MPO(heCCHOHAIBHOMY
o0pa30BaHMIO, pa3BUTHE UHAMBUAYAJIBHBIX CHOCOOHOCTEN 00ydaromuxcs myreM Oosee riy0oKoro, 4eM 3TO IpeIycMaTpuBaeTcsi 0a30BbIM KypCcoM,
OCBOCHHEM OCHOB HayK, CUCTEMaTHYECKUX 3HaHUM U CMIOCOOOB JEHCTBUH, MPUCYIINX JAHHOMY Y4€OHOMY MpEMETY.

TpC6OBaHI/I$I K IpCAMCETHBIM pC3yJIbTaTaM OCBOCHUA 0a30BOro KypcCa MaTeMAaTUKHU JOJIKHBI OTPAXKATh!:

o C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJICHI/Iﬁ O MaTCMaTHUKE KaK 4aCTu MI/IpOBOI>'I KYJIbTYPBI U O MCCTC MAaTCMATUKHU B COBpeMCHHOﬁ OUBUIIN3alllH, O
croco0ax onucaHus Ha MaTEMaTHUYSCKOM SI3BIKE SIBJICHUI PEATBHOI0 MHpaA,

o C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJICHI/II\/JI 0 MaTeMaTHYECKHMX MOHATHUAX KaK O BaXKHEHMIITNX MaTEeMaTHYSCKUX MOJCIIIX L,JIO3BOJIAOIIUX OIIMCBhIBATh U
HN3Yy4aTh pa3HbIC IPOUCCCHI U ABJICHUS; TIOHUMAaHUC BO3SMOXKXHOCTH aKCHOMATHYCCKOI'O ITIOCTPOCHHUA MAaTEMATUYCCKUX TeOpHﬁ;

e BJIAACHUC MCTOAaMU JOKA3aTCIILCTB U AJITOPUTMOB PCIICHU A, YMCHHUC UX ITPUMCHATH, IPOBOANUTH AOKA3ATCIBbHBIC PACCYKACHUA B XOAC
pEeUIICHUSA 3ada4,



e BJAJICHHE CTAHJAPTHBIMU IPHUEMaMH PEIICHUS PAllMOHATIBHBIX U UPPALMOHAIBHBIX, TOKA3aTENIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHU U HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IPOIPaMM, B TOM YMCJIE /JIsl IOUCKA ITYTH PELICHUS U
WJUTFOCTPALIMM PELIECHUs YPAaBHEHUN U HEPABEHCTB;

e c(hopMUPOBAHHOCTb MPEJCTABICHUN 00 OCHOBHBIX MOHITHUSAX, UACAX U METOJIaX MATEMAaTHUYECKOTO aHAIIN3A;

e  BJIaJICHHE OCHOBHBIMU MOHATUSAMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypaxX, UX OCHOBHBIXCBOMCTBAX; CPOPMUPOBAHHOCTD
YMEHUS paclo3HaBaTh HA YEPTEkKaxX, MOACIAX U B pealbHOM MHUpE TeOMeTpHUYeCKre (PUTypbl; IPUMEHEHUE U3YUEHHBIX CBOMCTB
reoMeTpuueckux Guryp u Gopmyn Uit pelieHrs reOMeTPUYECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COACPKAHUEM;

e c(hOPMHUPOBAHHOCTD MPEJCTABICHUN O MIPOIECCaX U SBICHUAX, UMEIOIINX BEPOSTHOCTHBIN XapaKTep, OCTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
pealbHOM MHpE, 00 OCHOBHBIX MOHSATHUSAX 3JIEMEHTAPHOU TEOPUHU BEPOSTHOCTEN; YMEHUN HAXOJUTh U OLICHUBATh BEPOSITHOCTH HACTYIICHUS
COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CITyYailHbIX BEJIUYUH;

e  BJIAQJICHUE HABBIKAMU UCIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM IIPU PELICHHUH 3a/1a4.

Tpe6OBaHI/I$I K IPpEAMETHBIM pE3yJibTaTaM OCBOCHUA er'Iy'6J'IeHH01"O KypCa MaTEMaTUKU JOJI?KHbBI BKIIFOUATh Tpe6OBaHI/I$I K pe3yJibTaTaM OCBOCHUS
0a30BOro KypcCa 1 JOIOJHUTCIIBHO OTPaXaTh:

e c(hopMUPOBAHHOCTH MPEICTABICHUN O COLMAIBHBIX, KYJIIbTYPHBIX U HCTOPUYECKUX (PaKTOpax CTAHOBJICHUS MAaTEMATUKH U WH(OPMATHKH;

e c(hOpMUPOBAHHOCTH OCHOB JIOTHUECKOT0, AITOPUTMUYECKOTO0 U MATEMaTUYECKOI'O MBIIIICHHS,;

e c(hOpMUPOBAHHOCTh YMEHUI IPUMEHATH MOJyUYE€HHbIE 3HAHUS NPH PEILICHUH PA3IMYHbIX 3a/1a4;

e c(hopMHPOBAaHHOCTh MPEACTABICHUN O MaTEMAaTHKE KaK YaCTH 00I€YeIOBEYECKON KYJIbTYpPbl, YHUBEPCAIILHOM SI3bIKE HAYKH, TO3BOJISIOIIEM
OIUCBLIBATh U U3Yy4aTh PEAJIbHBIEC MIPOLECCHI U SIBICHUS;

e TIOHMMaHHUE COLMAIBHOI0, SKOHOMUYECKOT O, OJINTHYECKOT0, KYJIbTYPHOIO, FOPUIHYECKOT0, IPUPOTHOTO, SPTOHOMHYECKOT0, METUIIMHCKOTO
U (U3HOIOIMYECKOr0 KOHTEKCTOB HH(OPMALIMOHHBIX TEXHOJIOIMI; IPUHATHE STUYECKHUX aclIeKTOB MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

e c(hOpMHPOBAHHOCTD MPEJICTABICHUN O HEOOXOAUMOCTH JI0KA3aTeNbCTB PU OOOCHOBAaHUU MaTeMaTUYECKUX YTBEPKICHUI U POJIU
AKCMOMATHKH B ITPOBEACHUN JIEAYKTUBHBIX PaCCyKICHUH;

e copMHpPOBAaHHOCTH MOHATUMHOTO anmapaTa o0 OCHOBHBIM pa3ziesiaM Kypca MaTeMaTUKH; 3HaHUI OCHOBHBIX TeopeM, GOpMYJI U YMEHUS UX
MPUMEHSTH; YMEHHS I0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTaHIaPTHBIE CIIOCOOBI PEIICHNUs 3a/1aY;

e c(hOPMHUPOBAHHOCTb YMEHUH MOJETHPOBATH PEAbHbIE CUTYAIIMH, UCCIIeI0BATh NOCTPOCHHbBIE MOJIENIN, HHTEPIPETUPOBATH MOJIy4EHHBIN
pe3yJbTaT;

e c(hOPMHUPOBAHHOCTD INPEJICTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEeMaTHYECKOTO aHajiM3a M UX CBOMCTBAX, BIAJCHHE yMEHUEM
XapaKTepu30BaTh MOBeAeHNE (PYHKIIUMN, UCIIOIb30BAHNE TIOTYUYEHHBIX 3HAHU JJIsl ONMCAHMSI U aHaJIN3a peabHbIX 3aBUCUMOCTEH;

e BJAJICHHE YMEHUSMHU COCTABICHHS BEPOSTHOCTHBIX MOJIENIEH 110 YCIOBHIO 33/1a4H U BBIYMCICHHUS BEPOSTHOCTH HACTYIUIEHUS! COOBITHI, B TOM
yHclie ¢ MpuMeHeHueM (HopMmysn KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPHH BEPOATHOCTEH; MCCIEAOBAHUS CIy4YalHBIX BEJIMYMH MO MX
pacnpeeeHuIo.



Conep:kanue y4eOHOI0 nmpeamMera.

Yray0JeHHbli ypoBeHb Asiredpa

1 HaYaJ1a aHaAJIn3a

IToBTOpenue. Penienue 3amad ¢ UCIOJIB30BAHUEM CBOWCTB YHMCEI M CUCTEM CUHUCIICHUS, NECIUMOCTH, JOJIEW M 4YacTeil, MPOLEHTOB, MOAYJICH YHCEIl.
Pemenue 3a1a4 ¢ UCMOIB30BAaHUEM CBOMCTB CTETNIEHEH M KOPHEH, MHOTOWIEHOB, MTPe0Opa30BaHnii MHOTOWICHOB U APOOHO-PAIIMOHAIBHBIX BBIPAYKECHHIA.
Pemenue 3a1a4 ¢ ucnosap30BaHUEM I'pagycHOI Mepsl yriia. Moaysb uuciia u ero cBoicTsa. Pemienue 3a1a4 Ha JBM)KEHUE U COBMECTHYIOpadOTy, cMecu
U CIUIaBBI C IOMOIIBIO JUHENHBIX, KBaAPATHBIX U APOOHO-paLlMOHAJIbHBIX YPABHEHUN U UX cUCTeM. Pelenue 3a7a4 ¢ OMOLIbIO YHUCIOBBIX HEPABEHCTB
U CHCTEM HEPaBEHCTB C OJHOM MEPEMEHHOM, ¢ MPUMEHEHUEM HM300pakKeHUsI YMCIIOBBIX NMPOMEXKYTKOB. Perienue 3a1ad ¢ MCIOIb30BaHUEM YHCIIOBBIX
¢dbynkuuii u ux rpa¢ukos. Vicnonp3oBannue CBOMCTB U TpadMKOB JIMHEHHBIX ¥ KBAIPATUYHBIX (DYHKIUNA, OOpaTHOH

MPOMOPIMOHAIBHOCTH U (YHKUIUH Y % I'paduueckoe pemieHne ypaBHEHUW W HepaBeHCTB. Vcmonb3oBaHWE omepanuid HaJl MHOXECTBAMU U
BBICKa3bIBaHUSMU. VIcTIOIb30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEepEeMEHHON, YUCIOBBIX MPOMEKYTKOB, UX 00bETUHEHHH U

nepeceyeHuil. [lpuMenenune npu pemeHuu 3a1a4d CBONCTB apu(PMETHUECKON U T€OMETPUIECKON MPOTPECCUH, CYMMUPOBAHUS O€CKOHEYHON CXOMIIEICS
Ir€OMETPUYECKON ITPOTPECCUH.

MHosecTBa (YHCIOBBIC, TEOMETPHUUECKUX (PUTyp). XapaKTepUCTHIECKOE CBOMCTBO, 2JIEMEHT MHOKECTBA, MyCTOE, KOHEUHOE, OECKOHEYHOE MHOXKECTBO.
Crnioco6s1 3aganusi MHOXeCTB [TogmuokecTBO. OTHOIICHUS PUHAITICKHOCTH, BKIFOUEHHUS, paBeHCTBA. Onepanuu Haja MHOkecTBaMu. Kpyru Diinepa.
Koneunble 1 GeCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

WctrunHbIC M TOKHBIE BBHICKAa3bIBAHUS, ONEpAIlMU HaJ BBICKA3bIBAHUSIMU. AneeOpa evickazviéanutl. CBA3b BBICKA3bIBAaHUI ¢ MHOXKECTBaMU. KBaHTOpBI
CYILIECTBOBAHMSI U BCEOOIIIHOCTH.

3aKoHbI TOTUKU. OcHOBHbIE To2uyecKue npasuia. Pelenre Toruueckux 3a/1a4 ¢ UCTOJIb30BAHUEM KPYTOB DUJIEPA, OCHOBHBIX 102UUECKUX NPABUTL.
YMmozakmoueHus. OOOCHOBaHUSI W JIOKA3aTENIbCTBO B MareMaruke. TeopeMbl. Buubl MaremaTtuueckux YTBEpKACHUH. Buodwi Odokazamenbcms.
Mamemamuueckas uHoykyus. Ymeepoicoenus. oopamuoe 0aHHOMY, NPOMUBONONOINHCHOE, 00pAmMHOe NPOMUBONONOHCHOMY OaHHomy. [Ipu3HAK UCBOKMCTBO,
HE0OXOIMMBIE U IOCTATOYHBIE YCIIOBHSL.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpagnenus. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema @epma. q-

uyHwle cucmemvl cuucienuss. Dynkyus Jiinepa, Yucio u cymma oeaumenei HamypaibHo2o Yucia.

Panuannast mepa yria, TpuroHoMeTpudeckasi OKpyKHOCTh. TpUroHOMeTpudecKre QYHKIIMHU Yrcell U yrioB. DopMysibl MPUBEACHHS, CIIOKCHUS
TPUTOHOMETPUYECKHUX (YHKIIHH, GOPMYITBI IBOWHOTO M MOJIOBUHHOTO aprymeHTa. [IpeoOpasoBanne CyMMbl, pa3HOCTH B IIPOU3BECHHE
TPUTOHOMETPUIECKUX (QYHKIIUMA, U HA0OOPOT.

Hymu pynkimm, mpoMexyTKu 3HaKOIIOCTOSTHCTBAa, MOHOTOHHOCTE. HanbosbIiee n HanMeHbiee 3Hauenne Gyakuun. [lepuonnueckue QyHKIuu U

HaWMEHBIIWH TIeprol. YeTHble u HeueTHbIe QYHKIMHA. DyHKyuu «Opodnas uacme uuciay Yy ={X} u «yenas yacmo yuciay Y = [X] :
Tpuronomerpuueckre GpyHKIIMHM YUCIOBOTO apryMeHTa Yy =C0SX, y=sSinX, y=tgX, y=ctgXx. CpoiicTBa u rpad)uKu TPUTOHOMETPUICCKUX
byHKIHA.

OOpatrHble TPUTOHOMETpUYECKHE (QYHKITUH, UX TJIaBHBIE 3HaYeHHUs, CBOICTBA U rpaduku. Tpuronomerpuueckue ypaBHeHHs. OTHOPOTHBIE
TPUTOHOMETPUYECKNE YpaBHEHUS. Penienne npocTelmx TpPUroHOMETPUYECKUX HEPABEHCTB. [IpocTelime cucTeMbl TPUTOHOMETPUYECKHUX



YPaBHEHHUHU.
CremneHnb ¢ IeHCTBUTEILHBIM ITOKa3aTeIeM, CBOMCTBA cTeneHu. [IpocTeiime moka3zarenbHbIe YpaBHEHUs U HepaBeHCTBa. [lokazaTenbHas QyHKINS U

ee cBoiicTBa 1 rpaduk. Yucno € u pynknus y=e*.

Jlorapudwm, cBoiictBa norapudma. Jlecsatuunslii u HaTypaidbHbIH Horapudm. [Ipeodbpazosanue norapudmudeckux Beipaxkenuid. Jlorapudpmudeckne
ypaBHEHHs U HepaBeHCTBa. Jlorapupmudeckas GyHKIMS U €€ CBOMCTBA U rpad UK.

Crenennas GyHKIMS U ee CBOHCTBA U rpaduk. MpparronanbHble ypaBHEHHUS.

[TepBuuHbBIE IPECTABIECHUS O MHOXKECTBE KOMIIJIEKCHBIX YHcell. [eticmeus ¢ KomniekcHolmu yuciamu. Komnnexcno conpsascennvie uucna. Mooyns u
apaymenm yucia. Tpueonomempuueckas popma KOMNIeKCHO20 Yyucia. Pewenue ypasnenuti 6 KOMNIEKCHbIX YUCTAX.

Metona nHTEpBAJIOB /I pemieHust HepaBeHCTB. [Ipeobpa3zoBanus rpaduKoB GyHKIHMIA: CABUT, YMHOKEHUE HA YHUCIIO, OTPAKEHUE OTHOCUTEIHLHO
KOOpIuHATHBIX oceil. ['padnyueckue MeToabl penieHus: ypaBHEHU U HepaBeHCTB. PelieHre ypaBHEHHI U HEPABEHCTB, COJIEPKAIINX EPEMEHHYIO O]
3HAKOM MOJYJIS.

CucreMbl TOKa3aTeNbHbBIX, JOrapu(OMUYECKUX U UPPALIMOHATBHBIX YpaBHeHUN. CUCTEMbI MOKA3aTeNbHBIX, TOTapU(PMUUECKUX 1 UPPALMOHATBHBIX
HEPABEHCTB.

Bzaumno obpatubsie pynkiun. ['paduku B3auMHO 00paTHBIX (YHKIIHA.

VYpaBHEHHUs, CHCTEMBI YPABHEHUH C IIAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypaenenuii cmenenu gvlude 2 cneyuaibHulx 6udos. Teopema Buema, meopema be3y. [Ipusooumvie u
Henpusooumbvie Muo2ounensl. Ocnosnas meopema aneebpuvl. Cummempuueckue mMHo2ouneHsl. Llenouucnennvle u yero3HauHvle MHO20YIEHDL.
Juogpanmoswl ypasnenus. Llennvie opobu. Teopema Pepma o cymme K8aopamos.

Cymmol u psovl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTMU.
Teopembl 0 npubaudICeHUU OeliCMBUMETbHBIX YUCEN PAYUOHATLHBIMU.
MHnoocecmsa na KOOPOUHAMHOU NAOCKOCTU.

Hepasencmeo Kowu—Bbynaxosckozo, Hepasencmeo Hencena, nepagencmea 0 CpeoHuXx.

[TonsTue npenena GyHkuuu B Touke. /lonamue npedena gyukyuu 6 beckoneynocmu. Acumnmomuol epagura ¢yukyuu. Cpasnenue OeCKOHeUHO MAaIbIXU
beckoneuno oonvuux. HenpepsiBHOCTh GyHKIMU. Ceoticmea Henpepuvlenbix (hynkyuil. Teopema Betiepwmpacca.

Huddepenunpyemocts pynkuuu. [IponsBoanas pynkuuu B Touke. KacarenbHas k rpapuky @ynkuuu. ['eomerpruyeckuit 1 pU3n4ecKuii cMbICI
NIPOU3BOIHOMN. [Ipumenenue npoussoono 6 ghuzuxe. IIponzBoanble aeMeHTapHbIX (yHKUMH. [IpaBuna nuddepeHupoBaHus.

Bropas npousBoHas, ee reoMeTpudeckuil 1 pU3nuecKkuii CMbICI.

Touku sxcTpemyma (MakcuMyma W MHHMMYyMa). MccnenoBanue sneMeHTapHbIX (QYHKIMM Ha TOYKH SKCTpeMyMa, HauOousblliee U HauMEHbIlee
3Ha4eHUe ¢ MOMOIIbI0 IPOU3BOAHON. [locmpoenue epagukos Gynkyuii ¢ nomowblo npouseooHsix. llpumenenue npou3eo0HoOl npu peulenuy 3a0au.
Haxooicoenue sxcmpemymos ¢hyHKyuil HECKONbKUX NEPEMEHHDIX.

ITepBooOpaznas. Heonpenenennslii unterpain. [leppooOpasubie 3nemenTapHbix GyHKiui. [1nomans kpuBonuHeHo# tpanenun. @opmyna HeroToHa-
Jlettbruna. OnpeneneHHbIil MHTETpal. Boluucienue niowaoeti n1ockux ueyp u 00vemos mejl 8paujeHus ¢ NOMoWbio UHmezpaid..

Memoovl pewienus (hyHKYUOHATbHBIX YPABHEHUL U HEPABEHCME



I'eomerpus

[ToBTopenue. Perienue 3a1au ¢ UCIIOIB30BaHUEM CBOWCTB (UTyp Ha IUIOCKOCTH. Pelienne 3a1a4 Ha 10Ka3aTeNIbCTBO U MOCTPOCHUE KOHTPIIPHUMEPOB.
[TpumeHeHne npocTelInX JOrMueckux npaBuil. Pemenue 3agad ¢ UCIOIb30BaHUEM TEOPEM O TPEYTOJbHUKAaX, COOTHOLIEHUN B MPAMOYTOJIBHBIX
TPCYroJIbHUKAX, q)aKTOB, CBA3aHHbIX C UCTBIPCXYI'OJIbHUKAMMU. Pemenue 3a1a4 C UCIIOJIb30BaAaHUEM (baKTOB, CBA3aHHBIX C OKPYXXHOCTAMMU. Pemenue
3ajlay Ha U3MEPEHUs Ha IUNIOCKOCTH, BBIUMCIICHUS JUIMH U IIoumaneil. Pewenue 3a0ay ¢ nomMowbio 6eKmMopos u KOOpoOuHam.

Harnsannas crepeomerpus. Ilpusma, napamienenumnes, nMpamMuia, TETpa’Ip.

OCHOBHBIE MOHATHSI FEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU U CIEJCTBUS U3 HUX. [lonsamue 06 akcuomamuieckom memooe.

Teopema Menenas ons mempasopa. IloctpoeHne ceueHuii MHOTOTpaHHUKOB METOJI0M ciiefioB. LlenTpansHoe nmpoektupoBanue. [loctpoenne ceuennit
MHOTOIPAHHUKOB METOJ0M MPOCKIUH.

CkpenuBarouyecs npsMble B IPOCTPAHCTBE. YTOI MEXAY HUMU. Memoobl HaxodcoeHusi paccmoanuil Mextcoy CKpeuusaouuMucs RPSMolMu.
TeopeMsl 0 mapauIeTbHOCTH NPSAMBIX | IIOCKOCTEH B mpocTpaHcTse. [lapannensnoe mpoekTupoBanue u nzodpaxenue puryp. I eomempuueckue
Mecma moyek 8 NpoCmpancmae.

[leprieHAUKYIAPHOCTD MPSMOM U TWIOCKOCTH. OpTOroHanbHOE NpoeKkTupoBanue. Haknonusie u nmpoekuuu. Teopema o Tpex nepneHauKyspax.
Buowvlt mempasopos. Opmoyenmpuueckuti mempasop, KapKacHulli mempasop, pasHocpantvlli mempasop. lIpamoyeonvusiti mempas’op. Meouarnwl u
bumeouanvl mempa’opa.

HHocmpausanue mempasopa 0o napannenenuneoaq.

Paccrostnus mexay ¢purypamu B mpoctpanctse. OO nepneHANKyIsSp IBYX CKPEIIUBAIOIINXCS IPSIMBbIX.

Vel B npoctpaHcTe. [lepnenaukymnspHble miaockocTu. [lnouwads opmozonanvhot npoekyuu. Ilepnenouxynaproe ceuernue npuzmbl. Tpexepanusiii u
MHo202panHblil yeon. Ceoticmea NI0CKUx y2n08 MHo2oepanio2o yena. Ceoticmea niocKux u 08y2panHulx y2i06 mpexepannozo yaia. Teopemvl
KOCUHYCO8 U CUHYCO8 OJisl MPexepanHozo yaid.

Buasl MHOTOrpaHHUKOB. Pazeepmru muozoepannuxa. Kpamuatiwue nymu na nogepxnocmu MHO202PAHHUKA.
Teopema Dunepa. IlpaBunbHbIE MHOTOTPAHHUKH. /[80UICIMBEHHOCMb NPABUILHBIX MHO20ZPAHHUKOS.

[Ipuzma. ITapannenenunesn. Ceoiicta napamienenunena. [IpsmMoyronpHelii napauienenunen. HaknoHHble TpU3MBIL.

[Mupamuna. Buas! nupamus. DieMeHThI TpaBUIIbHON nrpaMubl. [IupaMubpl ¢ paBHOHAKJIOHEHHBIMH peOpaMu U TpaHsIMH, UX OCHOBHBIE CBOMCTBA.
[Imomany moBepxHOCTEH MHOIOTPAHHUKOB.

Tena BpameHus: MWIMHIP, KOHYC, Iap U chepa. CeueHus MUIUHApPA, KOHyca u mapa. [1lapoBoif cerMeHT, apoBo# CJIOH, IIApOBOI CEKTOP (KOHYC).
VYceueHHas nupaMu/ia U yCEYEHHBIN KOHYC.

Onemenmul cghepuueckoti ceomempuu. Konuueckue ceuenusi.

KacarenbHble npsiMble U TUIOCKOCTH. Bricanusie u onucanubie chepbl. Kacarowuecs cghepvl. Kombunayuu men epawjenus.

BexTops! 1 koopanHatel. CymMmma BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO. YTOJI MeXay BekTopaMu. CKaasipHOE IPOU3BEIACHHUE.
VYpaBuenue miockoctu. Popmysa pacCTOSIHUA MEXIY TOUKaMH. Y paBHEHHE chepbl. Popmyna paccmosanus om mouku 00 niockocmu. Cnocooul
3a0anusi npAMOU ypaeHeHUAMU.



Pewenue 3a0au u ooxazamenbcmeo meopéem ¢ NOMOWbIO 8€eKNOopos U Memooom KoopauHam. Onemenmuol ceomempuu macc.

[TonsTe o6bema. O6beMbl MHOTOTpaHHUKOB. OOBEMBI TENT BpalieHus. Akcuomvl ob6vema. Bvieod ghopmyn 06vemos npsamoy2oibhoco
napasnnenenuneoaq, npusmsl u nupamuovl. Popmynvl 0Jis1 HAX0AHCOeHUs 00bema mempasropa. Teopemvl 06 OMHOUWEHUAX 00BEMOB.

Ipunoswcenuss unmezpana K 8bl4UCIeHUIO 00beM08 U nosepxHocmeti men epaujenus. Ilowaows cghepuueckozo nosca. Odvem waposo2o ciosl.
Ilpumenenue 06vemo6 npu pewienuu 3a0ay.

[Tnomans chepsl.
Paszeepmra yununopa u konyca. Ilnomnaas MOBEPXHOCTH HWIMHIPA U KOHYCA.
KoMOuHaImm MHOTOTpaHHUKOB U TEJT BPALICHUS.

[Tonobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB U IUIONIA I TOBEPXHOCTEH MOI00HBIX (hUryp.

Hsuodicenusi 6 nmpocmpancmee: nApaiieNbHblll NEPEeHOC, CUMMEMPUS OMHOCUMENbHO HWIOCKOCMU, YEHMPAIbHAS CUMMempUs, NOBOPOM OMHOCUMENIbHO NPSIMOU.
IIpeobpazosanue noooous, comomemus. Pewienue 3a0a4 na nIOCKOCMU C UCNONb308AHUEM CIMEPeoMempuieckux Memooos.

BeposSiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPUs TPadoB 1 KOMOUHATOPHKA

[ToBTOpenue. Mcnonp3oBanue TaONMIl U AWArpaMM JUIs MIPE/ICTABICHHs JaHHBIX. PelieHue 3aj1ay Ha MIPUMEHEHHE OMHUCATEIbHBIX XapaKTePUCTUK YMCIOBBIX
HAaOOpOB: CpeIHMX, HAaMOOJBIIEr0 M HAMMEHBIIEro 3HAYeHUs, pa3Maxa, JUCHEPCUU U CTAaHAAPTHOTO OTKJIOHEHMs. BbIUMClieHHE 4acTOT M BEpOSTHOCTEN
coObITHI. BpIuncieHHe BEpOSTHOCTEH B OIBITaX C PABHOBO3MOXHBIMHM 3JIEMEHTAapHBIMM HcXoJgamH. Vcronb3oBaHMe KOMOWHATOPUKH. Beruncienue
BEPOATHOCTEN HE3aBUCUMBIX cOOBITHI. Vcronb30Banne GopMyIibl CII0KEHUS BEPOATHOCTEH, quarpamMmm Diliiepa, JepeBa BeposiTHOCTe, hopmyibl beprynnu.
Bepoamuocmuoe npocmpancmeo. Axcuomvl meopuu 8eposmuocmetl.

VYcnoBHas BepossTHOCTh. [IpaBuino ymMHOkeHUs BeposTHOCTe. DopMyna nosiHoi BeposTHOCTH. Popmyna baiieca.

JluckpeTHble cilydaliHble BEJIMYMHBI U pacnpezneneHuss. CoBMECTHbIE paclpeaeneHus. PacnpeneneHne cyMMbl U IIPOU3BENEHUS HE3aBHCHMBIX CIIy4alHbIX
BEIMYMH. MaTeMaTndyeckoe 0KUJaHue U JUCIepCHUsl ClydaiiHOM BeIMYMHbL. MaTemMaTnyeckoe 0)kMIaHue U TUCIIEPCHUS] CYMMBI CITyYaiHbIX BEJTUYHH.

bunapnas cinyuaiinas BennunHa, pacnpeaenenue bepnynnm. ['eomerpuueckoe pacnpenenenne. buHoMuanbHOE pacnpeeeHue U €ro CBONCTBA.
T'unepeeomempuueckoe pacnpeodenenue u e2o c8olcmaa.

HenpepriBHble citydalinble Benu4nHbl. [1n10THOCTS BeposiTHOCTH. DyHKIMS pacnpenesneHns. PaBHoMepHOe pacnpeiesieHue.

Ilokaszamenvroe pacnpedenenue, e2o napamempeoi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpeneneHue. @ynkuus Jlammaca. Ilapamerpsl HopMmanbHOro pacmpeneneHus. IIpumeps
CIIy4aifHbIX BEJTMYMH, TOJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHUH, POCT UuenoBeka). [lenmpanvhas npedenvHasmeopema.

Hepasencmeo Yebviuesa. Teopema Yebviuesa u meopema bepuynnu. 3akon donvuux yucen. Boibopounsiti memoo uzmepenus eeposmuocmeil. Ponrvzakona
OobLUUX YUCeN 8 HAYKe, npupode u obujecmae.

KoBapuarus nByx ciny4aiiabix BennuuH. [Tonstre o ko3 dunuente koppensiuuyd. CoBMECTHbIE HAOMIOCHNUS ABYX CIIy4aifHbIX BEJTHYMH.

Buibopounwiii koaghgpuyuenm xoppensyuu. Jlunetinas peepeccusi.

Cmamucmuueckas eunomesa. Cmamucmuka Kpumepus u ee ypogenv sHauumocmu. Ilpoeepka npocmetiuiux eunomes. IMnupuiecKue pacnpeoeienusu ux césasb
¢ meopemuueckumu pacnpeoeneHuamu. Paneosas koppenayus.



Ilocmpoenue coomeemcmeuti. HnvekmusHvle u cropvekmughvle coomeemcmesus. buexyuu. [uckpemnas nenpepwvienocmo. [lpunyun /[upuxne. Koouposanue.
Jleouunas 3anuce.
OcHnognbie nowsamust meopuu epagos. epeswvs. Jleouunoe depeso. Ceaznocms. Komnonenmol ceésznocmu. Ilymu na epage. diineposvl ul amuibmonogvl nymu



TemaTHueckoe INIAHUPOBAHHE C OIIPEACICHUEM OCHOBHBIX BUA0B y‘lCﬁHOﬁ HECATECJIBbHOCTH

Auare0pa u Hayaa aHanau3a —11 kaace

Tema, paznen

XapakTepuCcTHKA OCHOBHBIX BU/I0B JIeSITEJIbHOCTH YYEeHUKA (HA YPOBHE Y4eOHBIX JeHCTBHIA)

[ToBTOpenue marepuana 10 kinacca

Beimonsate apudmernyeckue IeWCTBUS, cOYeTas YCTHbIE M NUCbMEHHBIC MPHEMBI, MPHUMEHEHHE
BBIUMCIIUTENIBHBIX YCTPOWCTB; HAaXOIUTh 3HAYECHUs KOPHS HATypajlbHOW CTENEHH, CTENEHU C
palOHAIbHBIMIIOKA3aTEIIEM.

[IpoBomuTh 1O M3BECTHBIM (popMysiaM W IpaBHUiaM NpeoOpa3oBaHUs OYKBEHHBIX BBIPaKEHHIH,
BKJIIOYAIOIINX CTENECHH, PAAWKaIbl W TPUTOHOMETPUYECKHE (DYHKIMH, BBIUUCIATH YHCIOBOE
3HaYeHUEOYKBEHHOT'O BBIPAXKEHUSI.

HaxoauTs npon3BoaHbie GyHKINH, MOIB3YSICh MpaBUiIaMu U HepeHIupOBaHHS.

HaxoauTe nponsBoaHble GyHKLUH, OJIb3YsICh MpaBuiIaMu AU epeHIupoBaHUs.

[IpuMeHsTh IPOU3BOIHBIE 711 UCCIEN0BAHUS (PYHKIUI U MOCTPOEHHUS UX IpapUKOB B HECIOKHBIX
ciyyasx. B auanore ¢ yuumTeneM COBEpLIEHCTBOBAaTb CaMOCTOSITEIbHO BhIpAOOTaHHBIE KPUTEPHU
onieHku.Vcnonp30BaTh JOKa3aTebHYI0 MaTeMaTH4eCKylo pedb. PaboTtaTh ¢ nHdopmanuei, B ToM
YHCJIE U C Pa3JIMYHBIMU MATEMaTHYECKUMHU TEKCTAMH.

Hcnonp30BaTh MaTEMaTUYECKUE CPEACTBA JUIS U3YyUEHHS U OIIMCAHUS PEANIBHBIX IIPOLIECCOB U
SIBJICHU.

MHuorouieHsl

3Hath apupMeTHUECKHEe ONepallii HaJl MHOTO-4JIEHAMH OT OJJHOW NIEPEMEHHOM, TeopeMy
besy./lenuTh MHOTOUYJIEH HA MHOT'OWIEH C OCTaTKOM, PaCKJIabIBaTh MHOI'OUYJICHBI Ha

MHOKHTEIH.

Nwmets npeacTaBnenue 00 OAHOPOIHBIX, CHMMETPUUECKUX MHOTOUJICHAX OT HECKOIBKUX
MEPEMEHHBIX,BO3BPATHBIX YPABHEHUSX.

3HaTh (HOPMYIIBI COKPAIIEHHOTO YMHOKEHHUS JUTSI CTAPIIIUX CTETEHEH, CIIOCOOBI peIIeHUs
YPaBHEHUW U CUCTEM YPAaBHEHUH; METOJbI PEIICHHS] YPABHEHUI BBICIIINX CTETIEHEW: METO/T
pa3NoKeHUsl HA MHOKUTEIMH METO/I BBE/ICHHSI HOBOW TIEpeMEHHOH, (DyHKIIMOHATEHO-TpapUIecKue
NIPUEMBI

Crenenu 1 KOpHH.
Crenennblie GyHKIUU

BLImoIHATE OCHOBHEIE JleﬁCTBI/ISI CO CTCHOCHAMU C LOCJIbIMW W pPAlUOHAJIBHBIMH ITIOKA3aTCIIsIMU.
[TpuMmeHsITh CBOIMCTBA KOPHS N-il CTENEHH /AJIsl BRIYUCICHUS 3HAUYEHUI U MPeoOpa3oBaHUN YHCIOBBIX
BBIPAYKEHU, COIEPKAIIUX KOPHU N-i CTETIEHU.

3HaTh CBOICTBA CTENEHHBIX (YHKUUH W YMETh MPUMEHSATh MX MpPHU PEIICHUU MPAKTUYECKHUX 3ajad.
Hcnonb3oBaTh nmproOpeTeHHbIE 3HAHUS U YMEHHUS B MPAKTHUECKON NIEATENbHOCTH M MOBCEIHEBHOM




YKU3HUJUISE BHITIOJTHEHHS pacueToB o (Gopmynam, coctaBieHUs GOpMyJl, BEIPAKAIOUINX 3aBUCUMOCTH
MEXy pealbHbIMU BEIMYUHAMM.

BBINOJIHATE OCHOBHBIE JEHUCTBUS CO CTENEHIMU C PAllMOHAJIbHBIMU OKA3aTEISIMHU.

[IpumeHsTHh Ha MpaKTUKE MHOTOOOpa3ue CBOMCTB U rpaiKOB CTETIEHHON (YHKIIMH B 3aBUCHUMOCTH OT
3HAYEHUI OCHOBAHUU U MOKA3aTEJIEH CTENEHU.

Beigensats 1 popMynupoBaTh MO3HABATEIbHYIO 11eNIb. OCO3HAHHO W MPOM3BOJIBHO CTPOUTH PEUCBHIC
BBICKA3bIBaHUS B YCTHOM M MUCbMEHHOU (hopme;

CraButh y4eOHYIO 32/1a4y Ha OCHOBE COOTHECEHUS TOTO, YTO YXKE U3BECTHO U YCBOCHO, U TOTO, YTO €IIIe
HensBecTHO. C JOCTAaTOYHOM MOJHOTOM M TOYHOCTBIO BBIPAXKAaTh CBOM MBICIM B COOTBETCTBUHU C
3a7a4aMy ¥ YCJIOBUAMH KOMMYHHUKAIIUU.

BrpienaTe 1 0CO3HABATh TO, YTO YK€ YCBOEHO, OCO3HABATh KAYECTBO U YPOBEHb YCBOCHHUS.

Tloka3arenbHas u
JorapupMuyIecKas

byHKIUS

WmeTtp HarsiiHoe IpeACTaBICHNsI 00 OCHOBHBIX CBOMCTBAX MOKA3aTENbHBIX U JIOTapU(YMUIECKUX
GbyHKIUH.

KoHcTpynpoBaTh SKBUBaJICHTHBIC pEeUeBbIe BHICKA3bIBAHUS C UCIIOIB30BAaHUEM JITeOpandecKoro u
F€OMETPUUYECKOTO S3bIKOB.

N306paxaTh rpadMku MOKa3aTENbHBIX U JIOTapU(PMUIECKUX QYHKITUIH.

BeiBurats Bepcuu perieHus npo0ieMbl, 0cO3HaBaTh (M HHTEPIIPETUPOBATD B CIIydae
HE00X0JIMMOCTH) KOHEUHBIN pe3yNbTaT, BHIOMPATh CPEACTBA JOCTUKEHUS 1IENTU U3 MPEAJI0KEHHBIX,
a TaK)K€ yUYUTHCS UCKAaTbUX CAMOCTOSTENBHO.

CocTaBnarh (MHAUBUYAJIbHO UJIU B TPYIIIE) IUIAH PEIIEHUs IPOOIEMBI.

Hcnonp30BaTh MaTEMaTUUECKUE 3HAHUSA NIl PELICHUS] Pa3IMYHbIX MaTEMATUUYECKUX 3a/1a4 U OLIEHKH
MIOJIyYE€HHBIX PE3yJIbTaTOB.

Hcnonp30Bath 10Ka3aTeNbHYI0 MaTeMaTHUECKyI0 peub. PaboTatek ¢ mHpoOpMalueil, B TOM YUCIie U ¢
Pa3IMYHBIMU MaTEMAaTUYECKUMHU TEKCTAMH.

Hcnonp30BaTh MaTeMaTHYECKUE CPECTBA JUIsl U3YUEHHS M OMMCAHMSI pealIbHbIX IIPOLECCOB U
saBieHH. OMUCBIBAaTh CBOMCTBA MOKA3aTENbHbIX U JOrapupMUUecKuX (QyHKIIHHA, Oupasch Ha TpaduK.
Pemath nokaszarenabHble U JOrapu(pMUUECKHE YPAaBHEHUS.

Pemate npocreiimume noka3aTenbHble U JOrapu(pMuyeckrie HepaBeHCTBA.

Nwmets HarnsiHOE NpeicTaBIeHUs] 00 OCHOBHBIX CBOMCTBAX MOKA3aTEIbHBIX U JIOrapu(GMUYECKUX
(GyHKIMH, YMETh WIUTIOCTPUPOBATh UX C OMOILBIO Tpa@UUecKuX N300paskeHHIH.

Hcnonws3oBath cBOMCTBa (PYHKITUU AJISI CPABHEHUSI U OTICHKU €€ 3HaYEHUH.

Pemrate mokasarenbHbIe U JOrapu(pMUUECKUE YpaBHEHHS U HEPABEHCTBA, IPUMEHSS pa3IMyuHbIe
METO/bI UXPEIICHHUS.

BriBurars Bepcuu perieHus mpo0ieMbl, 0cO3HaBaTh (M HHTEPIIPETUPOBATH B CIIydae
He00X0IMMOCTH) KOHEUHBIH pe3yNnbTaT, BHIOMPATh CPEACTBA JOCTHIKEHUS 1IENTU U3 MPEAJI0KEHHBIX,




a TaK)Ke YYUTHCS UCKAThUX CAMOCTOSATENBHO;
CocraBnarh (MHAUBUIYaJIbLHO UJIU B TPYIIIE) IUIaH pelieHus npobiemsl. Mcnonas3oBaTh
MaTeMaTUYECKUE3HAHUS JIsl PEIICHUS PAa3IMUHbIX MATEMAaTHUYECKUX 33]1a4 U OLEHKH MMOJTYyYEHHBIX
PE3yJIbTaTOB.

Hcnonb30BaTh JoKa3zaTeNbHYI0 MaTeMaTHUeCKylo peub. Pabotath ¢ nmHdopmanueil, B TOM 4HCIlie U C
Pa3IMYHBIMU MaTeMaTHYECKUMH TeKcTaMu. Vcronbp3oBaTh MaTeMaTHUYECKHE CPEICTBA AJISl U3YUEHUS U
OIMCAHUs PEATIbHBIX MPOIIECCOB U SIBJICHUIA.

[TepBooOpasnas u
WHTETpaI

HaxomuTh mepBooOpa3Hbie, MOIb3ysICh Ta0IHIIeH IepBOOOPA3HBIX.

3HaTh CBOWCTBO MEPBOOOPA3HOM, MpaBHiia HAXOXKACHUS NIEPBOOOPA3HBIX. BHIUHCIATH HHTETPAIBI B
MPOCTBIX CITydasX.

HaxoauTte miomane KpuBoiMHEHHON Tpamennu. OCBOMTH TEXHUKY HAXOXKIEHHS MEPBOOOPA3HBIX.
Y CBOUTH T€OMETPUYECKHI CMBICT HHTErpala.

Bocnipon3Boauts GopMyITHPOBKH ONPEICICHNN, KOHCTPYUPOBATh HECIOKHBIC ONPEACTICHHS
CaMOCTOSTEIBHO.

Briensars u popMynupoBaTh mo3HaBaTeNbHYIO 11e1b. OCO3HAHHO M MTPOU3BOJIEHO CTPOHUTH PEUEBhIC
BBICKa3bIBaHUS B YCTHOIM M MUCbMEHHOU (opMe.

CraBuTh yueOHYIO 3a/1a4y Ha OCHOBE COOTHECEHHS TOTO, YTO yXKe N3BECTHO U YCBOCHO, U TOTO, YTO
emte HensBecTHO. C JOCTaTOUHON MOTHOTON M TOUHOCTBIO BBIPAyKaTh CBOM MBICTIH B COOTBETCTBUU C
3aJjauaMy HyCIIOBHSIMA KOMMYHHKa. OCo3HaBaTh KAY€CTBO M YPOBEHb YCBOCHHS,
CTPYKTYPHPOBATh 3HAHHSI.

DneMeHTHI TEOPUH
BEPOATHOCTEN U
MaTeMaTU4eCKON
CTaTUCTUKU

Pemate koMOuHaTOpHBIE 3amauu. M3BnekaTh WHGOpMalLMIO, TMPEICTaBIEHHYIO B TaOnMIax, Ha
nuarpammax, rpagukax.CocTaBisTh TaOIUIbI, CTPOUTH JUArpaMMsbl, rpadukd. BeUucCIaTe cpegHue
3HA4YEHMS PE3yIbTaTOB U3MEPEHUN.

HaxoauTp BepoSATHOCTH CIy4alHBIX COOBITHI B MPOCTEHIINX CITydasx.

HaxomuTth 4acTtoTy coOBITHSI, UCHOJB3Ysl COOCTBEHHbIE HAOIIOAEHHS M TOTOBBIE CTATUCTHUECKHE
naHHple. Mcronb30BaTh NPHOOpPETEHHbIE 3HAHMSA M YMEHHUS B IPAKTHUECKOW JAEATENbHOCTH H
MTOBCETHEBHOM KU3HUJIS PEIIeHUs YYeOHBIX U MPaKTUYECKUX 3a/1a4, TPEOYIOIUX CUCTEMATUYECKOTO
nepebopa BapuaHTOB.

Hcnonb30BaTh npuoOpeTeHHbIE 3HAHUS U YMEHHS B IPAKTUYECKON J1€ATEIbHOCTH U MOBCEIHEBHOM
KHU3HHM JUISI CpPaBHEHHs IIIAHCOB HACTYIUICHUS CIIydyallHBIX COOBITUH, OIEHKH BEpPOSITHOCTH
CIIy4aifHOTO COOBITHS BIPAKTUYECKUX

CUTYalUsAX, COMOCTaBICHHS MOJIEIH C PeabHOU cuTyanuen. [lJonnmMaTs pa3nn4Hble CTaTUCTUYECKHE
YTBEPKICHHUS.

Beinensars u popMynupoBaTh o3HaBaTeIbHYO 11€7db. OCO3HAHHO U IPOU3BOJIEHO CTPOUTH PEUYEBbIE
BBICKA3bIBAaHUS B YCTHOM M MUCEMEHHOM hopme.




CraBuTh yueOHYIO 3a/lauy Ha OCHOBE COOTHECEHUS TOI0, YTO Y€ MU3BECTHO M YCBOECHO, U TOTO, YTO
emte HeusBecTHO. C JOCTAaTOUYHOM MOJHOTONW U TOYHOCTBIO BBIPA)KaTh CBOM MBICIIU B COOTBETCTBHHM C
3aJla4aMMM YCJIIOBUSMU KOMMYHHUKAIMU. BbIIENATh U OCO3HABaTh TO, YTO y’K€ YCBOEHO U 4YTO €Il
MOJUIEKUT YCBOEHHIO, OCO3HABAaTh KaueCTBO M YPOBEHb YycBOeHHs. CTPYyKTypHpOBaThb 3HAHMSL.
Hcnonp30BaTh JOKa3aTENbHYI0 MAaTEMATUYECKYIO PEYD.

Paborats ¢ nHpOpMaIueil, B TOM YuCIIe U ¢ Pa3JIMYHBIMU MAaTEMAaTHUYECKUMHU TEKCTaMHU.

VYpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUN U

PemraTe palrOHAIBHBIC, ITIOKA3aTCIbHBIC U JIOFapI/I(bMI/I‘ICCKI/Ie YpaBHCHHA U HCPABCHCTBA,
HpOCTeﬁHII/IGI/IppaIIHOHaJIBHBIG U TPUTOHOMCTPU-UCCKHUEC YPABHCHUA, UX CUCTCMBI.

HEpPaBEHCTB CocTaBiiaTh ypaBHEHUs U HEPABEHCTBA 10 YCIOBUIO 33/1auu.
Hcnonb3oBaTh npuoOpeTeHHbIE 3HAHUS U YMEHMS B IPAKTHUYECKON AEATEIbHOCTU M MOBCEIHEBHOMN
AKU3HHUJIS TIOCTPOEHUS U MCCIIeI0OBaHUs IPOCTEHIINX MaTEMaTUYECKUX MOJEICH.
Pemarb ypaBHEHUsI 1 HEPABEHCTBA, UCMOJIb3YsI PA3IMYHbIE METO/bI UX PELLIECHUS.
3HaTh U IOHUMATh TEOPEMbl O PAaBHOCUIBHOCTH YpaBHEHUH, yMETh UCIOJIb30BATh UX HA MPaKTHKE.
[TpumensaTh paznuuabie GOPMBI CAMOKOHTPOJISI TIPU BBIITOJHEHUN TIPE0OPa30BaHHA.
Bblenate U 0CO3HaBaTh TO, YTO YXE YCBOEHO M UTO €Ile MOJJICKUT YCBOCHHIO, OCO3HABAThH
KauecTBO NYPOBEHb YCBOEHHUS.
[IpencraBisTh KOHKPETHOE COJIEp KaHUE U COOOLIATh €ro B MUCbMEHHON U yCTHOM (hopMe.
C nocTaToyHOM MOJIHOTOM M TOYHOCTBIO BBbIpaXKaThb CBOM MBICIM B COOTBETCTBUU C 3aJadyaMHu U
YCIIOBUSMUKOMMYHUKALIUH.
Paborast no miaHy, cBepsATh CBOM JIEHCTBUS C LIENbIO U, IPU HEOOXOIMMOCTH, MCIIPABIIATH OIIMOKH
CaMOCTOSITEIIBHO.
BocnpousBoauts  GOpMyNIHpPOBKHM  ONpeneNeHui, KOHCTPYUpPOBAaTh HECIOXKHBbIE ONpeAeTIeHUs
camocTosTeNnbHO. Vcronb30BaTh JOKa3aTebHYI0 MaTEMAaTUYECKYIO PEYb.
Paborats ¢ nH(popmarieii, B TOM YUCIE U C pa3IMYHBIMH MaTeMAaTHYECKUMU TEKCTaMHU.
CocTaBnarh (MHOIUBUAYAIbHO WM B TPYIIE) IUIaH perieHus npodiaemsl. Paborate ¢ ungopmarnuei, B
TOMYHCJIE U C Pa3INYHBIMU MAaTEMATUYECKUMHU TEKCTAMHU.

O6o0miaromee

IIOBTOPEHHE

I'eomerpus — 11 kaace

unaunap, KOHYC U WIap.
Humuaap.

[TonsTne nunuHapa.
[imomaas MoBEpXHOCTH

OOBSICHSTH, UTO TaKOE LMJIMHJIPUYECKas MOBEPXHOCTh, €€ 00pa3ylolue U 0Ch, KaKOe TeJIO0 Ha3bIBaeTCs
HWIMHIPOM M Kak Ha3bIBAIOTCS €ro JJIEMEHThI, KaK [OJIYYUTh IWIMHAP NYyTEM BpalleHUs
PSAMOYTOJIbHUKA; N300paXkaTh HMIMHAP U €r0 CEUYSHHS III0CKOCTHIO, IPOXOIAIIEH uepes oCh,

U TJIOCKOCTBIO, MEPHEeHIUKYISIPHON K OCH; OOBSICHATH, YTO NPHHHMMAETCS 3a IUIOIIAgh OOKOBOH MO




LUAJTUHAPA.
Konyc. ITonstue konyca.
[Inomane NOBEPXHOCTH KOHYCA.
VY ceu€HHbIN KOHYC.

Cdepa u map. Bzanmuoe
pacrionioskeHue chepsl u
IIJIOCKOCTH.

KacarenbHast iockocTs k
chepe.

[Tnomane cheprl. Bzanmuoe
pacnosoxeHue cepsl u
MPSMOH.

Cdepa, Bnucannas B

MUJIMHAPHUYCCKYHO ITIOBEPXHOCTD.

Cdepa, BnucanHas B
KOHUYECKYIO TOBEPXHOCTb.
CeueHust IMITUHAPUIECKON
MTOBEPXHOCTH.

CeueHnst KOHUYECKOMN
MTOBEPXHOCTH.
KontposnbHas padora Ne 1

BEPXHOCTH LWIMHIPA, U BBIBOAUTH (HOPMYIbI ISl BBHIYHUCICHHUS OOKOBOW M IOJIHOM MOBEpXHOCTEH
UWIMHJIPA; peniaTh 3a/1a4 Ha BBIUMCICHHUE U JOKA3aTeNbCTBO, CBSI3aHHBIE C LIMITUHAPOM.

OOBsICHATD, YTO TaKOo€ KOHHMYECKas IMOBEPXHOCTb, €€ oOpasyroliue, BepliMHA M OCh, KaKoe Tejo
HA3bIBACTCSI KOHYCOM M KaK HAa3bIBAIOTCS €r0 JJIEMEHTHI, KaK MOJYyYUTh KOHYC IYTEM BpalleHHs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, U300paKaTh KOHYC U €r0 CEYeHHs IITIOCKOCTHIO0, MPOXOIAIIEH uepes och,
U IUIOCKOCTBIO, TEPIEHIUKYIAPHOM K OCH; OOBSICHATH, YTO MPUHUMAETCS 3a IUIOM@AAb OOKOBOM
MOBEPXHOCTU KOHYCa, U BBIBOJUTH (OPMYJbl JUIsl BBIYMCICHHUS IUIOIMIAAel OOKOBOM M MOJIHOM
MOBEPXHOCTEH KOHYCa; OOBACHATH, KAKOE TEJIO HA3bIBACTCS YCEUEHHBIM KOHYCOM M KakK €ro MOJy4UThb
myTéM BpallleHusl MPSIMOYTOJIbHOM Tpamneuuu, BEIBOJUTH (POPMYITy Al BRIYMCICHUS TUIOMIaan O0KOBOM
MOBEPXHOCTU YCEUEHHOTO KOHYCa; pellaTh 3aJayd Ha BBIYMCICHHE M J0Ka3aTelbCTBO, CBSI3aHHBIE C
KOHYCOM M YCEUEHHBIM KOHYCOM.

dopmynupoBaTh onpeneneHus chepsl U 1mapa, uX LUeHTpa, paanyca, JUaMeTpa; UCCIeI0BaTh B3aUMHOE
pacnosoxeHue cepbl U MIOCKOCTH, (OPMYIUPOBATh OIMpPE/IeIeHHE KacaTelbHOM MIIOCKOCTU K cdepe,
dbopMynupoBaTh U JA0Ka3bIBATh TEOPEMBI O CBOMCTBE U MPU3HAKE KacaTeIbHOU IMJIOCKOCTH; OOBICHSITD,
YTO MPUHUMAETCS 3a IUIoWaAb cepbl U Kak OHA BhIpakaeTcs 4epe3 paauyc chepsl; MccienoBaTh
B3aMMHOE pacIoyiokeHue chepsl U MNpsAMOM; OOBICHITH, Kakas cdepa Ha3bIBaeTCs BIHUCAHHOW B
WINHAPUYECKYI0O (KOHMYECKYI0) TIOBEPXHOCTh M Kakhe KpHUBBIE [MONy4YalOTCS B CEUEHHSX
LWIMHIPUYECKON U KOHMYECKON MOBEPXHOCTEN PA3IMUHBIMU IJIOCKOCTSMU; PEIIATh 3a/1a4H, B KOTOPBIX
burypupyroT KOMOMHAIIMU MHOTOTPAHHUKOB U TEJ BpaIlleHHUs

Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPaMMBbl IPU U3YYEHUH ITOBEPXHOCTEN U TEJl BPALLEHUS.

O0BEéMBI TEI.

O0bEéM NpsIMOYT0JILHOTO
napaJjesjenumnesna.
INousarue oonEMa.

O06BEM NPSIMOYTOJIBLHOTO
napajuiesieumne/a.
O0BEMBI TpsiMOi

MPU3MBI U IWIHHIPA.
OOBEM MPSIMOI TPU3MBI.
OO0BéM UIHHIIpA.
OOBEMBI HAKIIOHHOM
MIPU3MBI, TUPAMHJIBI U KOHYCA.
Brruncienue 00EMOB Tel
C TIOMOIIBIO HHTETpaA.
OO0BEM HAKIIOHHOM

OOBSACHATH, KaK U3MEPSIOTCS OO0BEMBI TeN, MPOBOJAS aHAJOTHI0O C HW3MEpPEHHEM IUIOIaAei
MHOTOYTOJILHUKOB; ()OPMYITHPOBATH OCHOBHEIE CBOMCTBA 00BEMOB M BEIBOJIUTH C HX TOMOIIBIO (hOpMyITy
00BEMa MPSAMOYTOIBHOTO MapallyieNieuIea.

dopMyIHpoBaTh M JIOKA3bIBaTh TEOPEMbI 00 00BEME MPSIMON MPU3MBI M 00BEME IMIIMHIPA; PEliaTh
3a/1aud, CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB ATHX TEJI.

BBIBOIMTE MHTETpAIbHYIO (POPMYITY IS BBIYUCICHHUS OOBEMOB TEl M JOKa3bIBaTh C €€ MOMOIIBIO
TeopeMbl 00 00BEME HAKJIOHHOW MPU3MBI, 00 00bEMe mupamuasl, 00 00BEME KOHYyCa; BBIBOIAUTH
(GhOpMyIIBI IS BBIYUCIICHHUS 00BEMOB YCEUEHHON MUPAMUJIBI U YCEUEHHOTO KOHYCA; periaTh 3aJIauH,
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB ATUX TEIL.

dopMyIHpOBaTh U JOKA3bIBaTh TEOPEMY 00 00bEME mapa u ¢ €€ IMOMOIIBIO BBIBOAUTH (POPMYITY TLIOIIA TN
cdepbl; BRIBOAUTH (GOPMYITY IS BEBIYUCICHUS 00BEMOB IIAPOBOT0 CETMEHTA U IIAPOBOTO CEKTOPA; peliaTh
3a/1a4u ¢ mpuMeHeHueM Hopmys1 00bEMOB Pa3TUIHBIX TEI.




MIPHU3MBI.
OO0BEM TUPAMHUTBI.

O0BéM KoHyCA.

OO0BEM 11apa ¥ ImIomaib
cdepsl.

O0béM mrapa.

OO0BEMBI IAPOBOTO
CETMEHTa, IapOBOTO

CJIOSI ¥ IIIAPOBOTO CEKTOPA.
[Tnomane chepsr.
KonTponbnast pabota Ne 2

BekTopsl B

MPOCTPAHCTBeE.

ITonsite BeKTOpa B
MPOCTPAHCTBeE.

ITonsitue BexTOpa. PaBeHcTBO
BeKTOpOB. Ci107KeHue U
BbIYMTAHNEBEKTOPOB.
YMHOXKEeHUe BEeKTOpa Ha
4HCJI0.

CnoxxeHue 1 BbIYUTaHUE
BEKTOPOB.

CyMMa HECKOJIBKUX BEKTOPOB.

YMHOXKEHHE BCEKTOpPA HA YHCJIO.

KomM1ianapHble BEKTODBI.
Kom1ianapHbie BEKTOPBI
IIpaBuio nmapasienenumnena.
PasnosxeHne BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPaM.

@opMyIMpPOBATH OIIPENEIEHUE BEKTOPA, €T0 JUIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB, IPUBOJUTH
npuMepbl PU3HUECKUX BEKTOPHBIX BEITUYMH.

O6”I>$ICH$ITI), KakK BBOIATCA ZIGIZCTBH?I CJIOKCHUA BEKTOPOB, BBIYMTAHWA BEKTOPOB U YMHOXKCHUA
BCKTOpa Ha YUCJIO, KAKUMHU CBOMCTBaMM OHH O6J'Ia,Z[aIOT, 4TO TAKOC IMpaBUJIO TPCYT'OJIbHUKA,
IIpaBHJIOIIapaljyiCjiorpaMMa U MpaBUjIO MHOIOYTrOJIbHHUKA CJIOKCHUA BEKTOPOB, p€IIaTh 3aaa4u,
CBA3aHHBIC
C HCﬁCTBHﬂMH Haa BEKTOpaMu.

OOBSACHATDH, KaKH€ BEKTOPHI Ha3bIBAIOTCS] KOMILJIAHAPHBIMU; (OPMYIHUPOBAThH U JOKA3bIBaTh YTBEPKICHHUE
0 IIPU3HAKE KOMIUIAHAPHOCTH TPEX BEKTOPOB; OOBSICHATH, B UEM COCTOUT IPABUIIO

napajuleJienune1a cloKeHus: TpEX HEKOMIUIaHAPHBIX BEKTOPOB; (GOPMYIUPOBATH U JI0KA3bIBaTh TEOPEMY
0 Pa3JIOKEHUH JH0O0T0 BEKTOPA MO TPEM JaHHBIM HEKOMIUIAHAPHBIM BEKTOpaM; IPUMEHSTh BEKTOPHI IIPU
pEelIeHNN TEOMETPUYECKUX 3aa

MeToa KOOPAUHAT B
NPOCTPAHCTBeE.
JABu:kenusi. Koopaumuarni
TOYKHM U KOOPAUHATHI
BeKTopa. [IpsmoyronpHas
CHUCTEMAKOOPIUHAT B
MPOCTPAHCTBE.

OOBACHATH, KaK BBOJUTCS MPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT B MPOCTPAHCTBE, KaK OMPEEISIOTCS
KOOPJMHATHI TOUKH U KaK OHU HA3bIBAIOTCS, KaK OMPEEISIFOTCS KOOPAMHATEI BEKTOpa; POpMYyITHUPOBAThH
U JIOKa3blBaTh YTBEPXKACHUSA: O KOOPAMHATAX CYMMBI M Pa3HOCTH JIBYX BEKTOpPOB, O KOOPJMHATAX
IIPOU3BENICHNUS BEKTOPA HA YUCIIO, O CBSI3U MEXly KOOPAMHATaMU BEKTOPA U KOOPAMHATAMM €ro KOHIa U
Hayaja; BEIBOJUTH U HCIIOIB30BATh MIPU PEIICHUH 33/1a4 (POPMYJIbI KOOPJUHAT CEpEeIUHBI OTPE3Ka, JITUHbI
BEKTOpPA U PACCTOSHUS MEXKIy ABYMsI TOYKAMH; BBIBOIUTH ypaBHEHHE c(epbl JaHHOTO paamyca C




Koopaunatsl Bexktopa. CBsizb
MEX1y KOOpAMHATAMU
BEKTOPOBU KOOpAUHATAMU
touek. [Ipocreiimne 3anauun B
KOOpJAUHAaTaXx.

VYpaBHenue chepsl.
CrkaasipHoe
NnpousBe/ieHUEe BEKTOPOB.
Yros Mexay BEKTOpaMH.
CkanspHoe npou3BecHIE
BEKTOPOB.

Brruncnenue yrioB Mexy
MPSIMBIMU U TUTOCKOCTSIMH.
YpaBHEHHE MIIOCKOCTH.
JBmxenus. LlenTpanbHas
cummMmetpusi. OceBas
CUMMETPHSI.

3epkaibHasi CAMMETPHSL.
[TapamtenpHbIi IEPEHOC.
[IpeobpazoBanue mogoowUs.
KonTponbnas padorta Ne 3

IEHTPOMB JaHHOW TOUKE.

OOBSACHATH, KaK ONPENENIeTCs Yroj MEeXIY BEKTopaMu; (OpMYIHpPOBATh ONPEACICHHE CKAJISPHOTO
MIPOU3BEICHUS BEKTOPOB; (POPMYIHPOBATH U IOKA3BIBATH YTBEPIKACHHS O €T0 CBOMCTBAX; OOBIICHSITH, KaK
BBIYUCIIUTh YTOJl MEXIY JIBYMs MPSMBIMHU, & TAKXKE yroj MEXIy HPSIMOH U IJIOCKOCTBIO, HCIIOIB3YsI
BBIpOKEHUE CKAISPHOTO MPOU3BEICHUS BEKTOPOB Yepe3 HMX KOOPAWHATHI, BBHIBOJAHWTH ypaBHEHUE
TUTOCKOCTH,IIPOXOIAIICH Yepe3 MaHHYI TOYKY M MEPIEeHINKYISIPHOW K JaHHOMY BEKTOpY, U GOpMyITy
pPacCTOSHUS OT TOYKH JI0 IJIOCKOCTH;

MIPUMEHSITh BEKTOPHO-KOOPAMHATHBIN METO/I IIPH PEIICHUU T€OMETPUICCKIX 3a7ad.

OOBACHATD, UTO TaKO€ OTOOpaKeHHE MPOCTPAHCTBA Ha ce0s M B KAKOM CIy4yae OHO HA3bIBAETCS
JBUKCHUEM MTPOCTPAHCTBA; OOBSACHATH, UTO TAKOE IICHTPAIbHAS CHMMETPHS, 0CEBast CHMMETPHSI,
3epKaJIbHas CAMMETPUS U MapauIeIbHBII IEPEHOC, 00OCHOBBIBATH YTBEPIKICHHUS O TOM, YTO 3TH
OTOOpaXCHHMSI POCTPAHCTBA HA CEOS SBIITIOTCS IBIKECHUSMU; OOBICHITH, YTO TAKOE IIEHTPATLHOES
nogoOue (roMOTETHS) M MpeoOpa3oBaHUE T0I00MS, KaK C IIOMOIIBIO TpeoOpa3oBaHusl MO 100U BBOIUTCS
MOHATHE MOJAO00HBIX (PUTYP B IPOCTPAHCTBE; IPUMEHSATh JBHKCHUS U TPEOOPA30BAHUS MTOTO0MS IPU
pEIICHUH TEOMETPHUECKUX 3a]1au.

3aKI0YUTeIbHOS
ITIOBTOPCHHUC




