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HOHCHI/ITEJII)HAH 3AIINCKA

Pabouas IporpamMma coCTaBjieHa Ha OCHOEE:
1. ®3 «O6 o6pazosanuu B Poccuiickoit @enepammay ot 29.12. 2012r. Ne 273-®3 -
2. Tlpukasa Munncrepersa oOpasoBaums u  Haykn PO «O6 yrepxkaenuu (eaeparbHOro
TOCYAapCTBEHHOTO 00Pa30BaTeIBHOrO CTaHAApTa CPEAHETO 00IIero oopasosanusa» ot 17.05.2012 Ne 413
(¢ m3meneHmsAME, BHEceHHBIMY [Iprkaszom MununcrepcTa oOpazoBanus u Hayku Poccuiickoit Denepartum
ot 31.12.2015.. Ne 1578, 01 29.06.2017 1. Ne 613);
3. Yuebroro miana MOY «I]O Ne2» r. Scroropeka

OBIIIASI XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA

MarémaTuka = Ol U3 BaKHEHIIX KOMIOHEHTOB MaTéMaTHdeckoro obpasosanus. OHa Heo6XoauMa
JUls fpHOOPeTeHnss KOHKPETHBIX 3HAHWM O IPOCTPAHCTBE M IPAKTHUYSCKH 3HAUMMEBIX YMEHHI,
- GOpMUpPOBAHUA. S3BIKA OIMCAHMA OOBEKTOB OKPYKAMOIIEro Mipa, Pa3sBUTUS IIPOCTPAHCTBEHHOTO
BOOOpaXEHHS U HMHTYHIMH, MATEeMaTHYECKOH KyNBTYyPBl H DCTETHYECKOrO BOCHHTAHHS yJAIIUXCA.
Marematigeckoe 00pa30BaHUE WTPacT BaKHYIO POJNb B IIPAKTHUIECKOW JKH3HH OOIecTBa, KOTOpas
cBs3aHa ¢ QopMHpOBAHUEM CIIOCOOHOCTH K YMCTBEHHOMY SKCIEPHMEHTY. IIpakTudeckas IMOJIE3HOCTE -
npeaMera o0ycioBieHa TEM, YTO TPOUCXOAUT (QopMmupoBanue OOIMMX CHOCOO0B UHTEIUIEKTYalbHOM
JEATENBHOCTH, 3HAYMMOM B PasinYHbIX cepax KU3HK YeIoBeKa, A1 U3y4eHHs CMEKHBIX NUCIUIIINHE U
IIPUMEHEHHS MATEMATHYECKUX 3HaHul B OBITY, AJIS ajalTaly B COBPEMEHHOM HH(GOPMAITMOHHOM
oOmrecTse. Msyuenye reoMeTpruy BHOCUT BKJIa B Pa3BUTHE JIOTHYECKOIO MEBINUICHNS U (HOPMUPOBAHUE
IOBATHS JOKa3aTelIbCTRA. _

M3ydyenne MaTeMaTHKy Ha YINyONIEHHOM ypOBHE cpemHero -o0imero oOpa3oBaHis HampaBIeHO Ha
OOCTHXCHIE IeJIeH: ,
dopmupoBaHie mNpeAcTaBIeHHH O MareMaruke KK YHHBEPCAIGHOM S3BIKE HAYKH, CpEJICTBE
MOZACIHUPOBAHYA SBJICHUN U NPONEccoB, 00 uaesx U METOJaX MAaTEMAaTHKY;

‘pPasBHTHE JIOTHYECKOIr0 MBIIUIEHHS, IIPOCTPAHCTBEHHOIO BOOOpaKEHUS, aTOPUTMHYECKON KYIBTYPHL,
KPUTHYHOCTH MBIIUICHUS Ha YpOBHE, HeoOXoammMoM uii oOydeHHWs B BBICHICH IIKOJE II0
COOTBETCTBYIOIIEH CIEIMATBHOCTH, B Oyayliel npodeccHoHanbHOM IeITeIBHOCTY;

OBJIAJlCHHE MATEMATHYCCKUMMU 3HAHMAMHE H yMEHUAMH, HEOOXOMMBIMHI B IOBCCAHEBHOM KU3HH, UL
U3YYEeHHWd IUKOJBHBIX €CTECTBEHHOHAYYHBIX JUCHMILIMH Ha ©a30BOM YpOBHE, JUISI IIOJYUCHHS
00pa3zoBaHus B 00JacTIX, HE TPEOYIOIINX yrIIyOJIEHHOH MaTeMaTHYIeCKOM TOArOTOBKH;

BOCHMTAHNE CPEACTBAMY MATEMATHKY KyJIbTYphl IHYHOCTH: OTHOMIANTeOPEHNS K MaTeMaTUKe Kak 9acTy
- 00IeYenoBeYecKolf KyNBTYpEl: 3HAKOMCTBO C HCTOpHEH pasBUTHUS MaTEMaTHKH, HBOJIOIMEH
. MaTeMaTH4YeCKUX UeH, HIOHUManNs 3Ha4UMOCTH MATEMATUKH IS OOIIECTBEHHOTO IIporpecca.

MECTO HPEIMETA B  YUYEBHOM ILIAHE

Ha nzydenue npenmera otBoauTcs 210 wacor (70 uacoB (2 yaca B Hexeno) - reomerpus u 140 wacos (4
~ ydea B HeIeI0) — airebpa u Havama anammsa B 10 kmacce; 204 gaca (68 gacos (2 yaca B HENENO) -
reomeTpus u 136 gacos (4 vaca B Hee0) — anredpa 1 Havaia aHanusa B 11 kmacce.
Peamuzanus pabouelt mnporpaMMsl ocymecTBisercs B ouHoM ¢dopme. IlpH BOSHMKHOBEHHH
HEOOXO0MMOCTH BO3MOKHA peann3anus pabodell mporpaMMbl ¢ IPHMEHCHHUEM HJIEKTPOHHOTO O0YUCHHS
U MCITONB30BAHNEM IUCTAHIIMOHHBIX O0Pa3OBATENbHBIX TEXHONOTHH, BKIIOUAd IPOBEJCHHE 3aHATHH B
dopmare Buneoxondepenucsssu (BKC) coriacko IluceMy MunmcreperBa npocseinenus P® or
12.10.2020 No I'T1-1736/03 "O pekoMeHAAIMSX II0 MCIIOIb30BAHMIO HH(POPMAIMOHHBIX TEXHOTOIHi".
B cootBercTBiu ¢ llmcsmom Munuctepcrsa npocgsermenus P® ot 9 okra6ps 2020 1. Ne I'/1-1730/03 “O
PEKOMEHIAIUAX 110 KOPPEKTUPOBKE 0OPa3OBATENBHBIX IPOrpaMM™ B IEPHOJ UPE3BHIYANHBIX CHTYAIIHH,
HEOIaroNPUSTHRIX TOTOJHBIX YCJIOBHHE, BBEICHUS KAPAaHTHHHBIX MEPONPHATHH 10 3ab0iieBaeMOCTH
rpunmoM, OPBU w jgpyruMm WHOEKIHOHHEIM 3a00NieBaHMAM, IIpelojaBaHue y4IeOHOTro IIpeMeTa
«Maremartuka: anrebpa W Hayaga MAaTeMAaTHYECKOrO AaHAaIM3a, TeOMETpHA» OCYIIEeCTBIIeTCS ¢
HCIIONB30BAHUEM AUCTAHIIMOHHEIX 00Pa3OBATENBHEIX TEXHOJIOIHHA M 3JICKTPOHHOTO O0YUeHuUS.

Pabouas nporpaMma OpHeHTHPOBaHA Ha HCHONb30BaHue yueObHukoB C.M. Hukonsckoro Anrebpa u
Havana aganusa 10-11 kiace, ['eometpus, 10-11: YueOuuk g o6meobpazoBaTenbHbIX yupexkaeaui JI.
C. Aramacsh, B. @. Byryszos, C. b. Kagomites u 1ap.



 JMYHOCTHBIE, METATIPEJAMETHBIE !
UIPEAMETHBIE PE3Y.IbTATHI OCBOEHUS COJEPIKAHHASIKYPCA «MATEMATHKA»

HM3ydenne reomeTpun, anreOpsl # Hadall MaTeMaTHUSCKOT0 aHaIn3a [0 JaHHOM IIporpaMme
«Maremarikay ciioco0CTBYET GOPMUPOBAHMIO Y yUAIUXCS JIMYHOCTHBIX, MeTATIPEAMETHBIX H
mpeaMeTHBIX pesyiabTaroB 00ydens Tpedosanuam ®I'OC COO.

JlianocTHEIE pe3yIbTAThI:

1) BocnuTaHue poccuiickoi I'PaKJIaHCKOU UICHTUYHOCTH:
HATPHOTH3MA, YBaKEHISI K OTEUECTBY, OCO3HANME BKIIAA OTEUECTBEHHBIX YIEHEIX B Pa3BITHE MUPOBOH Ha
YKH; ’ '

2) popMEpoBaEe MEPOBO33PEHIS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO PasBUTHA HAYKH
1 O0IIECTBEHHON ITPAKTHKH,

3) OTBETCTBEHHOE OTHOIIEHME K OOYUEHHIO,  IOTOBHOCTH M CIIOCOOHOCTH K CaMOpPA3BUTHIO H
‘CamMOOOpa30BaHIIO HA IPOTSDKeHMY  BCeff  JKM3HM;  CO3HATENBHOE  OTHOIICHIHE K HEIIPEPEIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCHENTHOM TPO(hECCHORANBHOM U 0OLIECTBEHHOM AeATEeNbHOCTH;

4) OCO3HAHHBIA BEIGOpP OYAYWIEH MPO(ECCHOHANBHON HEATENLHOCTH Ha 0a3e OPUECHTHPOBKH B
Mmitpe nipodeccuit  UnpodeCCHOHANBHEIX  UPEMIOYTEHHH; OTHOIIEHHE K NPO(eCCHOHATLHON
JEATECABHOCTH KaK K BO3MOJKHOCTH YYacTHs B pelleHHH JINUHBIX, OOINECTBEHHBIX, TOCYAAPCTBEHHBIX U

OONIEHAMOHATBEHBIX mpoGiem;
bopMupoOBaEe YBOXUTEIHHOT'0 OTHOINEHUS K TPYIY, pPA3BUTHE OIBITA yUaCTUA B COIMAIbHO
3HAYHMOM TPYAE;

5) yMeHUE KOHTpOIMPOBAaTb, OLEHUBATH U aHAIM3UPOBATH NHpPOLECC M PE3yAbTaT YIeOHOU u
MATEMATHYECKOHN [esATENBHOCTH, '

6) yMEHUE YHPaBIATh CBOCH IT03HABATEIBHOM ACATELHOCTRIO,

7) yMEHUE B3aUMOACHCTBOBATE C ONHOKIIACCHUKAMI, IETHMH
MJIaJIIIero Bo3pacTa ¥ B3pOcibIMU B 00pa30BaTebHOM, 00IIeCTBEHHO IIOJIE3HOH, yaebHO-
HCCIIEN0BATENbCKOM, IIPOEKTHOM B IPYTUX BUAAX JIEATEILHOCTH;

8) KpHTHUYHOCTH MBINUIEHNS, WHHUIMATHBA, HAXOMYMBOCTh, AaKTUBHOCTH IpPH  pEIICHHH
MATEMATHYECKUX 3a1a4.

MeranpeaMeTHbie Pe3yibTATHI:

1) = ymeHue caMOCTOATENBHO ONPENENATH EIH CBOCH TEATEIFHOCTH, CTABUTH K (POPMYITHPOBATH I
75 ceOst HOBRIE 3a1aun B yuébe;

2)  yMEeHHE COOTHOCHUTH CBOM JIEHCTBHS  C IUIAHHPYEMBIMU PE3YyJbTaTaMH, OCYIIEeCTBIAThH
KOHTPOIIb CBOEH Je4TeIHHOCTH B Ipoliecce NOCTUKEHHS pe3ylbTara, OIpefeNars cliocoOkl AelcTBUi B
 paMKax NpPENIOKEHHBIX YCIOBHA ¥ TpeOOBaHMI, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETICTBHU C
H3MEHSIOLIEHCS CUTY ALIHEH;

3) ywmenue CaMOCTOITEIBHO NPUHUMATh
pelenus, IPOBOAUTE aHATIN3 CBOSH eI TEIbHOCTH, IPUMEHTE Pa3IMYHbIe METOABI I03HAHNS;
4)  Bragenue HaBBIKAMU II03HABATEILHOM, y4eOHO-HCCIIEOBATENBCKOM u

IIPOEKTHON €A TEIEHOCTH;
5)  dopmupoBaHUE NOHATHHHOrO ammapara, YMEHHS CO3/1aBaTh OOOOINEHHS, yCTaHaBIUBATH
AHAIOTYH, KIACCH(UITPOBATE, CAMOCTOSTEILHO BHIOHPATh OCHOBAHIS U KPHTEPHU JUII KIacCH(pHKAITHI;

6)  ymenue yCTaHaBINBATD IPUYIMHHO=CIICACTBCHHBIC CBI3H, CTPOUTH JIOTHYCCKOE
paccyKIeHre, yMO3aKIIOUeHue (MHAYKTABHOE, TEYKTUBHOE 1 110 aHAJIOTMM) U JETaTh BEIBOJIBI,
7)  dopmuposanue KOMIICTCHTHOCTH B o01acTi HCNOIB30BaHUS HH)OPMAITMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOIOTHIA; '

8) ymeHHeBUIETHEMAaTEMAaTHUECKYI03a/1auy BKOHTEKCTEIIPOOIEMHON CHTyalldd B JAPYTHX
JUCHUIINHAX, B OKPYXKaIOIeH )XU3HY;

9) ymeHue CaMOCTOSTENHHO OCYIIECTBIATH IIOUCK B PA3IMYHBIX MCTOYHUKAX, 0TOOp, aHAIM3,
CHCTEMATU3ALKIO ¥ Kiraccuukatmo  uEdopManuy, HEOOXOAUMOUW JUIS pelICHUS MaTeMaTHYeCKUX
npobiieM, IpPEACTaBIATh ¢€ B MOHATHOH (opMme; NpUHMMATH pPEIICHME B YCIOBUSIX HEIONHOH MM
HU30BITOYHOMN, TOYHON WM BEPOSTHOCTHOM HH(POpPMANUU; KPUTHUECKH OICHHUBATH MWUHTEPIPETUPOBATE
HHGOPMALHIO, IOIYIaeMyT0 U3 Pa3IMUHBIX UCTOUHUKOB;

10) yMmeHHE HCIOIB30BATH MaTEMATHIECKHE CPEICTBa HAMBIAHOCTH (TpaduK, TAOIUIEI, CXEMBI
U Ap.) AT WIUTIOCTPALIE, HHTEPIpEeTalluH, apIyMEHTAIIIM;

11) ymeHVe BBIABUTIATH TUIOTE3H! IPH PEIISHNN 3a/1a9H, TOHUMATh HEOOXOAUMOCTh X IIPOBEPKY;



12) momumanye CYIIIHOCTH AITOPUTMUYECKHX NIPeIIHCAHIH
U YMEHUE IEHCTBOBATH B COOTBETCTBHUH C IIPEIOKEHHBIM aJirOPATMOM.
Ipenmerasie pe3yabTaThI:
1) ocosHaHWe3HAYEHUAMATEMATHKI BIIOBCEIHEBHOM KII3HU YEIIOBEKa,;
2) HpeAcTaBlIeHHEe 0 MaTEMATHICCKOM HAayKe KaK cdepe MareMaTHIecKO eI TebHOCTH, 00 dTana
X €€ pasBUTHA, 0 €8 3HAYMMOCTH JUIE Pa3BUTUAIIMBUIM3ALIY;
3) yMeHHE OMHCHIBATH SBICHISI PEATbHOIO MUDA Ha MATEMATHIECKOM S3BIKE; IPEACTABICHAS O

MATEMATHIECKIX - HOHSTUAX K MATEMATHUECKIX MOJIEAX Kak 0 BaxkHeHmem HHCTPYMEHTapHH,
II03BOJIAIONTEM OIICHIBATD U U3y4aTlh pa3HbIe IIPOICCCHI U SIBICHUS,
4) 1npencraBieHne 00 OCHOBHBIX ITIOHATHIX, HACIX M METOIAX reOMETPUH, alreOpsl 51

MaTeEMAaTHYECKOTO aHaIn3a,

' 5) mnpepcraBieHme O IpoIeccax U ABIECHUAX, MMEIONIMX BEPOSTHOCTHBRIM Xapakrep, O
CTATUCTUYCCKIX 3aKOHOMEPHOCTAX B PEATBHOM MHpE, 00 OCHOBHBIX IIOHSATHSX IEMEHTAPHON Teopuu
BeposgTHOCTElH; yMeHUe HaXOJUTH U ONICHUBATE BEPOITHOCTH HaCTYIICHH coOpITHH
B IPOCTEHILMX ITPAKTUYCCKUX CUTYaLIUSIX M OCHOBHBIE XapaKTEPUCTUKH CIIyYaiiHBIX BEIUYMH;

6) BIAIEHUEMETONAMUIOKA3ATEIBCTBHANTOPUTMAMUPEIIEHNS;  YMEHHE KX  IIPHEMEHITH,
IPOBOAMTE HOKa3aTeNbHBIE PACCYKICHHS B X0I€ PEIIEHNS 3a1aY;
7) 1IpaKkTHYecKu 3HAYUUMEIE MaTeMaTHIecKue YMEHHA
U HABBIKU, CIIOCOOHOCTH UX IIPUMEHCHUS K PEIICHUIO MATEMATHIECKUX K HEMATEMATHUYECKHX 3a/1a4, TIPe
OJlarajoIuye yMeHue:
* peuarhb palHOHAIBHEIE, UppalOHATIBHBIC, IIOKA3aTEIBHEIE, CTeleHHbIE u
TPUTOHOMETPHUECKIE YPaBHEHH S, HEPAaBEHCTBA, CHCTEMBI ypaBHEHHM M HEPaBEHCTB;
* BBINOJHATE BEIYUCIECHUS ¢ JEHCTBUTEIHHBIMU U KOMIITICKCHBIMHY YHCIIAMU;
* peiuaTh TEKCTOBBIE 3aa4d apU(PMETHIECKIM CIIOCOO0M, C IIOMOINBIO COCTABIICHIS ¥ PEIICHHS
YPaBHCHHH, CHCTEM YPaBHCHUM HHEPABCHCTB;
* HCIONB30BaTh anrebpamyveckuil fA3BIK JUIA ONMCAHMS HpPEIMETOB OKpPYKAIOMIETO ana 5
CO3MIAHAS COOTBETCTBYIONIMX MaTeMaTHIECKHX MOJIENeit;
* BBIIONHATH TOXKICCTBEHHBIE Hpeobpa3oBAHMS PAHOHATBHEIX, HPPAlMOHANBHBIX,
HMOKa3aTe/IbHBIX, CTEIICHHEIX, TPUIOHOMETPUYECKHX BEIPAKECHUIM;
* BBITOJHATH ONEpPALMH HaMHOXKECTBAMU;
* pccrenoBarh QYHKIUY ¢ ITOMOIIBIO IPOU3BOHOM U CTPOUTH UX rpauK;
* BBIYUCIATH IIOAI GUIYP U OOBEMEL TEN C TOMOIIBIO ONPEACTIEHHOTO HHTEIDAIIA,
* IIPOBOOUTH - BBIUHCJICHUA CTATUCTUYECKUX XapaKTEPUCTUK, - BBINIOJIHATH
. IpuOTIIKEHHBIC BEIYUCIICHS;
* pemaTh KOMOUHATOPHBIE 3a0au.
B ToM uncie peanuzanMs NPorpaMMbl BOCHHTAHUS
O:xngaembIil pe3yIbTaT
* YCTaHOBJICHUE NOBEPUTENBHBIX OTHOMICHWM MEXIy YyYUTENEeM M €ro Y4YeHUKaMH, II00yXHAEeHHE
- IKOJBHUKOB COOMIONATH Ha YPOKE OOIUEIPHHATEIC HOPMEI ITOBEACHHMS, IIPABILIA OOIEHUS
* IPUBJICYECHHE BHMMAHHUSA IIKOIBHUKOB K ILIEHHOCTHOMY acIeKTy H3ydJacMbIX Ha YpOKax SIBJICHUH,
opraHusanus uX paboThl ¢ IIOJlydaeMOH Ha YPOKE COIMaNbHO 3HAYMMON WH(pOpMALHMel, maromei
MIKOIBHAKAM CONUATEHO 3HATHMEIH OIIBIT COTPYXHIYECTBA ¥ B3aMMHOM OMOIIH
* HCIOJIB30BaHUE BOCIHTATEIBHBIX BO3MOXKHOCTEH . COIEpXKaHUs Yy4eOHOrO IpeaMeTa, ITHUCKYCCHH,
KOTOPBIE JAIOT YYaIUMCs BOSMOMXHOCTD IIPUOOPECTY OLBIT BEJICHUST KOHCTPYKTHBHOIO j(faiora;
* BKMIOYCHHE B YPOK HIPOBBIX IIPOLEAYDP, KOTOPBIE IIOMOTAIOT MOZJEpKaThb MOTHBAaIMIO OeTed K
IOJIy9eHHIO 3HAHNH, HAIaKUBAHUIO [O3UTHBHBIX MEXIMYHOCTHHIX OTHOIUEHHI B Kiacce, MOMOTAOT
YCTaHOBIIEHUIO A0OpoKenaTensHoM atMochephl BO BpeMs Ypoka,

COJEPKAHUE YYEBHOI'O MATEPHAJIA.
Moayas «AJredpa  Hava a MATEeMATHYECKOr0 aHAJA3A»
10 xaace

JleiicreuTenbabie 4ucaa. IlonsTHe AeHCTBUTENBHOTO YHCIA. CBoiicTBa IeHCTBUTEIBHBIK YHCEL.
MpBoxecTBa umucel U omepanmy Haxy Humu. [loouepenHblii M OJHOBPEMEHHBIH BBIOOD HECKOIBKUX



SIEMEHTOB M3 KOHEYHOTO MHOXKecTBa. DOpMyNsl uMcla NEpecTAHOBOK, COYETaHHH, pasMeNIeHHIL.
Pemenvie kxoMOMHATOPHBIX 32/1a4. !
PamyionanbHble ypaBHeHHs U HepaBeHCTBA. PaloHaIEHbIC BEIPaKeHUS. d)opMyJIa o6unioma HreroToHa,
CBOMCTBA OMHOMUATHHBIX KOIPPHUIUEHTOB, TpeyronpHuk Ilackans. PanwonaibHble ypaBHEHUS W
HepaBeHcTBa: MeTos nHTepBanoB. CHUCTEMBI PAIMOHAIBHBIX HEPABEHCTB.

Kopenn cremenu n. OyHKI#S y=X, ee cBoficrsa u rpadguk. [IoHATHE KOPHSA CTEMEHN N ¥ €r0 CBONCTBA.
[Tonarue apuphmernueckoro Kopus. [IpeobpasoBanue BEIPAKEHUMA, COAEPKAITUX KOPHH.

CreneHb MOJIOXKATENLHOTO Ynceaa. IIongTHe cTenenn ¢ panuoHANbHBIM ITOKa3aTelleM U €€ CBOMCTBa.
[Moustre rpepena HOCTEAOBATENBHOCTH. bBeckoHeunass reomeTpudeckas mporpeccus. Cymma
O6eckoHeuHON reoMeTPIHUecKoi porpeccuyt. Yucro €. MOHITHe CTENEHH ¢ AeHCTBUTENBHBIM IIOKA3aTeIeM
u ee coiictBa. IlpeoGpasoBanue BeIpakeHwdt, comepxanmux cremenn. [ToxasarenbHas (GyHKIHS, ee
CBOMCTRA U TpadUK.

Jlorapudmsi. Jlorapudm grcia. OcHOBHOE Jorapupmuteckoe Toxaectso. Jlorapupm rnpousseneHus,
YacTHOI'O, -CTEHEHM, IEPeXos K HOBOMY OCHOBauwio jorapudma. Jlecsruunpli u HaTypalbHBIM
sioraprdmer. TIpeoGpazosanre BEIpaXKeH¥iii, coepxamumx Aorapudmbl. Jlorapudmvuueckas yHKIus, ee
CBOMCTBA U TpaduK.

IMokasaTensHbIe U JorapupMudeckie ypasHeHus M HepapeHcTBa.. OCHOBHBIE METOIEI pemeHH;I
HPOCTEHIINK TOKA3aTENBHEIX M NOIapUMIUECKIX YPaBHEHUH 1 HEPABEHCTB.

Cunyc u kocnuyc yriaa. [Houstue yrioa. Pagnannas mepa yria. Cubyc u kocunyc yria. GopMys! 1is
cugyca 1 xocunyca. Ilonarue apxcunyca 1 apkKocHHyca.

TaHresnc m KoTaHreHc yrja. TaHreHC ¥ KOTaHreHC yria H uyucna. DopMmMyibsl sl TaHreHca H
KoTarrenca. [IonsaTie apkTanrenca ¥ apKKOTaHTEHCA.

Dopmyasl caoxenusa. QopMyIisl ciHyca, KOCHHyCa U TaHI€HCA CYMMBI K Pa3sHOCTH IBYX apTyMEHTOB.
- ®opmynsl ipousBefenus. CHHYC ¥ KOCHHYC JBOMHOrO aprymenta. GopMyIIsl HOJTOBAHHOIO apryMeHTa.
IIpeoGpazoBanye cyMMBl TPUTOHOMETPUYECKUX (YHKIUI B IIPOHU3BEACHUT W IPOU3BENCHUS B CYMMY.
BripaskeHue TPUrOHOMETPUYECKAX PYHKIHMH Yepes TAHIEHC IOJOBHHHOIO apryMmenTa. Ilpeodpasosanue
HPOCTERINMIX TPUTOHOMETPHICCKUX BBIPaKEHUH.

Tpuronomerpuueckue (GyHKUEd YHCIOBOI0 apryMeHTa. TpI/IFOHOMCTpI/ITICCKI/Ie ¢yHKIMY, HX
CROlfcTBa U rpaduKy.

TpurosHoMerpideckue ypasHeHusi W HEPABEHCTBA. PelleHre NpOCTEHIMX TPUrOHOMETPUIECKHX
ypaBHEHUH U ypaBHEHUHU, CBOASIIUXCS K 3TOMY Buny. [IpumeHenme TpuroHoMerpudeckux GopMyst Juis
pEUIEHUS YPaBHEHUHN.

Di1eMEHTHI TeopuM BeposTHOCTel. [Torsarue BeposTHOCTH cOoOBITUS. CBOMCTBA BEPOSATHOCTEH.

11 xnace.

dOyukiour 1 ux rpadukn. Dnemenrapusie Qpyuxnuu. O6acTh ONpEACIEHHS U 00IacTh U3MEHEHHS
¢yrxuun.  CsodicrBa ~ QyHKIMIA: MOHOTOHHOCTH, WYETHOCTH M  HEYETHOCT, IEPHOJMYHOCTS,
OrpaHHYEHHOCTh. IIpoMexyTkum Bo3pacTaHus, YyObIBaHHS, 3HAKOIIOCTOSHCTBA, HYIH (QYHKIUH.
HccitenoBanve QyHKIME H IOCTpOSGHWE WX TPapUKOB pasmHuHbBIME criocoGamu. IIpeoGpazoBanue
r'paguKoB.

Ipepen ¢ynknmm n wHenpepbIBHOCTh. lloHaTne npemena ¢ynkimu. OXHOCTOPOHHUE IIPEIEIIBL.
CeroiictBa mnpemenos. HenpepriBHOCTE QyHKIMEM B Touke. HempephIBHOCTH (byHKuHI/I Ha OTpE3Ke.
HenpepsIBHOCTE 3IEMEHTAPHEIX QYHKITHIHA.

O6patasre pyuknun. [Toustre oOparaoi GyHKImMN. B3aI/IMHO obpatrHble GYyHKIIUU.

Ilponssoanas. Ilomsatve o wpousBomuod OyHKIME. OHIMYECKHE ¥ TIeOMETPUUECKHH CMBICT
npousBoxHoR. IIpou3BonHEIE CYMMBI, Pa3HOCTH, IIPOM3BEIEHUs, YACTHOrO. IIpOM3BOIHEIE OCHOBHBIX
3neMEeHTapHbIX QyHKIui. [Iponssonuas cnoxuoi QyHKIIM.

ITpumenenne npou3soxHoil. Makcumym u MuHEMYM QYHKIMH. YpaBHEHHE KACATENBHON K IpaduKy
‘pymiapiy. [Ipubmmkennbie Berauciaenus. Bospacranme u yobBanue ¢yuxuuil. [Ipou3BoiHbIe BHICIIHX
IOPSAKOB. OKCTpeMyM (YHKIMHM € CIHHCTBECHHON KPUTHYSCKOM TOYKOM. 3agaudm Ha MaKCUMyM H
MHHAMYM. AcumiToTel. J[poOHo-muuelinas ¢yukiusa. Hccremosanue (yHKIHM M IOCTPOSHHE HX
rpaduKoB ¢ IPUMEHCHUEM IIPOU3BOIHBIX.

Ilepsoobpasnas w wuaTerpak. I[lomsartiie mneprooOpasHoiil. Ilmomanb KpUBONMHEWHONW Tpallelyu.
‘Oupenenennpiii unrerpair. ®opmyna Herorona-JlehOnuna. CBoNCTBA ONPENENTCHHOTO HHTErpaia,
TIpumMeps! IPUMEHEH S HHTErpaia B (GPU3UKE M TCOMETPHH.



PaBHOCMIIGHOCTL  ypaBHEHHII H HepaBeHCTB. PaBHOCHIBHBIE TIPe0Opa3OBaHMSA ypAaBHEHMH U
HEPABEHCTB. ,

‘Vpasuenns-caencrensa.  [lousrue ypaBHeHI/ISI-“CJIeZ[CTBI/ISI. IlpeobpazoBanns, MPUBOAAIIHE K
YPaBHEHUIO-CIIEACTBHUIO.

PaBHOCHIIBHOCTS ypABHEHHH W HEPABEHCTB CHCTeMaM. PeliteHme YpaBHEHWMI M HEPAaBEHCTB C
momotero cuctem. Ypasrenus suia f(a(x))=f(b(x)). Hepaencrsa puna f(a(x))>f(b(x)).
Pasrocu/IIbHOCTD ypaBHEHMI Ha MHOKeCTBaX. Bo3Be/ieHe ypaBHEH S B YETHYIO CTEIlCHb.
PaBHOCHIIBHOCTH HEPABEHCTB HA MHOXKeCTBAX. Bo3BesieHIe HepABEHCTEA B YETHYIO CTENEHE.

Meroa npoMe:KyTKOB ISl YPABHEHHI U HEPABEHCTB. VpaBHeHI/m ¥ HEPaBEHCTBA C MOXYILIMH. Metox
HHTEPBAJIOB I HETIPEPRIBHBIX (PYHKIMI.

Hcnoap3opanne cBOiCTB QyHKIMH IPH pelieHMHM ypaBHeHHU H HepaBeHcTB. Vcmomb3oBaHue
o6nacteit cynecTBOBARIS BYHKIMI, HEOTPHULATEIHOCTH (byHKunn ‘OTPaHUYCHHOCTH (DYHKIHH, CBOMCTB
CHHYCa H KOCHHYCA.

CucTeMbI yPABHEHHH ¢ HECKOJIBKUME HeH3BeCTHLIMM. PABHOCHIIEHOCTS CHOTEM. CucreMa-ciieicTBYE.
Meron 3amMeHbI HEU3BECTHBIX. :

TEMATUYECKUM ILJIAH
10 KJIACC

Nerempr | Ha3Banue temMbl o KomuuecTBo acos

1 | Jle#icTBUTENLHBIC YHCIA o - 12 '
2 | PanuonanpHEIC YPAaBHCHHUS H HepaBeHCTBa o N 17

3 | Kopenscrenenun : o ) 11

4 | Creuénp HOJIO)I(PITCJIBHOFO Yycia o o 13

5 | JJorapudmer. 6

6. | Ilokazarenbublie n HorapmbMquCKHe ypaBHeHH;I " HepaBeHCTBa 11
78 | CuHyC M KOCHHYC yIila , 1 8
9 TaHreHc U KOTaHTEHC yIyia o _ |7

10 | .DopMmyiis CHOKEHNS ‘ 1

11 TpUTOHOMETPHICCKIE (bYHKI.II/II/I YHUCIIOBOTO apryMeHTa o

12 | TpuronomeTpudecKue ypapHeHus ¥ HEPABEHCTBA 12
3 BeposaTtHOCTE COOBITHS ) N 7
14 | Yacrora. YcnoBHast Bepo}ITHOCTB ,

15 | Ilosropenne ) - - | o 13

11 KJIACC

No Tema KomuuectBo KomuruecTBo
TEMBI JacoB KOHTPOJIBHBIX
b | ' pabor

1 CDYHKIII/II/I H UX rpa(bpnq/l , . 9

2 Ilpenen dyuxuum n HeIIpepBIBHOCTB 6 1

3 | ObpaTtHas GyHKims. 5

4 JIlpouspomHas., , , 11 ; 1

5 Ilpnmenenne HpOI/ISBO,Z[HOI/I _ 16 1

6 IlepBooOpasHas u HHTErpalL. 13
7 PaBHOCMIILHOCTE YpaBHEHMIH 1 HepaBeHCTB , 4
8 YpaBHCHUSA-CIEACTBUA. ‘ 8

9 PaprocunsHOCTE ypaBHeHHH u HepaBeHCTB ' 13

| cucremam. - ,
10 PaBHOCI/IJIBHOCTB ypaBHeHHH Ha MHOXecTBax. | 8 , 1

11 | PaBHOCHIIFHOCTH HEPAaBEHCTB HA MHOJKECTBAX. 18 ,

12 | Meroa mpoMexXyTKOB I YpaBHEHMH U 4 1




o _HepaBeHCTB ' e
13 Vcriomb30Banme CBOMCTS (byHKum/I IIPH peleHuT 5
| ypaptiennit mw HepaBeHCTB. e , o ' ;
14 CucTeMBl ypaBHEHUH ¢ HECKOTBKUME 8 1
| HCH3BECTHBIMH. RS R Lo ‘
15 | Ob6obuaroniee HOBTOpCHI/Ie o N 18 1

IVIAHUPYEMBIE PE3VJBTATHI OCBOEHUS YUYEEHOI'O HPEZ[META
«MATEMATHUKA»

Monyib «Asireépa 1 HAYAA MATEMATHIECKOI0 AHAIH32Y

B p‘ééyn"b"rﬁ"re 3ydeHnst MOXy st «AJlreﬁpa ' Havajia MaTeMaaneclcoro aAHAJIN3a» Ha
yriay0iieHHOM yPOBHE YYeHHUK XOJIKEH 3HATH/IOBAMATH ’

= 3HaHHE MaTEMATHYCCKOM HAyKW JUId PELICHH: 331a4, BOZHUKAIOMUX B TEOPUHN M MPAKTUKE, IMAPOTY
U OTPaHMYCHHOCTD IPUMEHEHMI MaTEMaTHIECKUX METOINOB K aHAIMU3Y U HCCIEHOBAHHIO MPOIECCOB H
SIBIIEHAM BUPUPOJIE U 0OLIECTBE;

- 3HAYCHHE MPAaKTUKU M BOIPOCOB, BOZHHKAIOIMMX B caMOM MaremaTHke, JId (GopMupOBaHUS H
DPasBHTUA MaTeMaTHYecKOH HAYKW,

< HOCH DpaCIIUPEHMS YHCIOBBIX MHOXECTB Kak croco0a IIOCTPOSHHS HOBOTO MaTeMAaTHYECKOTO
almapara JUis pellleHus IPaKTHIECKUX 3a71ad ¥ BHYTPECHHUX 3371a9 MaTeMaTHKU;

- 3H4YEHME HJEH, METOAOB M PE3YNbTATOB aireGphbl M MATeMATH4YeCKOTO aHamu3a i OCTPOCHMA
MOZENel peaibHbIX IPONECCOB U CHTYALIMIMA;

- YHUBEpCANbHBLIA XapaKTep 3aKOHOB JIOI'MKH MaTeMaTHUYeCKHX paccyxc,ueHm/I UX TIPUMEHHUMOCTH B
pasnudHBIX 00JIACTAX YEIOBEYECKOM HeaATeIbHOCTH;

-~ pasimuyme TpeOoBaHMHU, NPENBABISEMBIX K JOKa3aTeNbCTBAM B MATEMATHKE, €CTECTBEHHEIX,
COIUANBHO-DKOHOMUYECKHX ¥ TYMAaHUTApHEIX HayK, HA NPaKTHKE; *

- polb aKCHOMATHKH B MAaTeMaTHKE; BO3MOXHOCTH IIOCTPOCHHS MATeMAaTHUIEeCKHX TEOpHii Ha
AKCHOMATHYECKOM OCHOBE; 3HAUCHNE dKCHOMATHUKHU JUI APYTHX 00NacTell 3HAHUS U [ IIPAKTUKH;

- BEPOATHOCTHEIM XapaKTep pas/IMyYHbIX IPOILECCOB ¥ 3aKOHOMEPHOCTEN OKPYIKAIOIETO MUPA.

YuciioBbie i OyKBEHHBIE BBIPAKCHUSL.

Ymers:
- BBUIONHATH apHQMeTHyYecKye ACHCTBUA, coderas YCTHBIC M NHMCHMEHHBIE IPHUEMBI, IIPUMEHSITH

BBIYUCTIUTENBHEIC YCTPOMCTBA; HAXOAWTH 3HAYECHHS KOPHS HATypabHOH CTEIEHH, CTEHEHH C
PAUMOHAIBHEIM IIOKA34TENEM, JOrapudMbl, WCIIONB3YS HPH HEOOXOMMMOCTH  BHEIYHUCIMTEILHEIE
YCTPOHCTRA; IONB30BATEC OUEHKOH 1 MPHKHIKOH IPY IPaKTUIECKUX pacuérax;

< NIPUMEHATH IOHATHH, CBA3aHHBIE C JENHMOCTBIO ICHBIX YHCEN, NPH PEIICHAN MATEMATHYECKHX
3anad;

- HaxOIWTh KOPHA MHOTOYIEHOB ¢ OJHOH NEPEMEHHOM, pacKIabIBaTh MHOIOWIEHE! Ha MHOKHTENN;

- BBITOJHATH ACHCTBHA ¢ KOMIUIEKCHBIMU YHCIIaMH, ITOJH30BATHECS TEOMETPUIESCKON HETEpIpeTaryeil
KOMILIEKCHBIX YHCEJI, B IPOCTEHINMX Cly4YasX HaXOMWTh KOMIUIEKCHBIE KOPHH YpPABHEHHH cC
NEHCTBUTENRHBIMHEKO D OHITICHTAMM,

- HPOBOAMTL IPpeoOpa3OBAHMUS YHCIOBBIX M OYKBEHHBIX BHIPAXEHHH, BKIIOYAIOMIUX CTEIEHH,
PaguKaIBLIOrapH(MEL U TPUTOHOMETPHUUECKIE (BYHKITHM,

HCIO0NB30BATH MPHOGPETEHHBIC 3HAHMA M YMEHHS B NPAKTHYECKOH AeATeILHOCTH M MOBCEIHEBHOM
KUZHH 1A

= MPaKTUYEeCKUX pacyéToB mo QopMmynaMm, Bkodas (HOpMYJBI, COAEPKALIME CTEIEHU, PAIUKAIIHL,
JorapudMEl ¥ TPHIOHOMETPHICCKUE QYHKIHH, MICIOIB3YS NPH HEOOXOUMOCTH CIPABOYHEIE MATEPHANIB]
HIIPOCTEHIINE BEIYHCIUTENbHBIC YCTPOHCTRA.

OyuKkuud u rpaguKm.

Ymers: ,

- OIpefens Ts 3HadeHHEe (YHKIMM II0 3HAUCHUIO dpryMEHTa [pH Pa3IMIHBIX CHOC00aX 3aJaHusd
byHKIHH,



= CTPOUTH rpadUKK M3yIeHHBIX QYHKIUM, BEIIONHATE TpeoOpasoBanus rpaguKos;

- OIMCHIBATH IO rpaduKy U o hopMyiie HOBENEHHE U CBOKCTBA (QyHKIHMIA;

- pewlaTh yYpaBHEHWS, CHCTEMBI YDABHOHHH, HEPABCHCTBA, HCHONL3ys cBoicTea GyHKImE W HX

rpadugeckite mpeacTaBIEHUS;

Hcnons30BaTh HpHOOPETEHADIE 3HAHUS M YMEHHS B NPAKTHIECKON qesTeHOCTH H HOBCeTHEBHOIM
AHBHM JAJIsE:

- ONHUCaHWS W MCCICAOBAHUA € IOMOIIBGIO (GYHKIMH pealbHBIX 3aBUCUMOCTEHN, MPEACTABICHHUS HX
rpaguyeckil; UHTEPIPeTAnH rPaPUKOB PeaTbHEIX IIPoLEcCcoB.

Hauana MaTeMaTHYECKOro aHAIN3A.
Ymers:
- HAXOJIUTh CyMMY OECKOHEUHO YOBIBAIOIIEH TEOMETPIUYECKOM IPOIPECCHH;
= BRIYHUCIIATE MIPOU3BOJHEIE U TIEPBOOOPA3HEIEC SIEMEHTAPHBIX (YHKIHM, TPAMEHSIS IIPABHIIIA BEIYMCIICHUS
HPOU3BOAHBIX U HIEPBOOOPARHEIX, HCITONE3YS CIPABOYHEIE MATEPHUAIILL,
- HCCrefoBath QyHKIUM U CTPOUTE MX TPAQHKU ¢ HOMOINBLIO IIPOU3BOIHOM;
- peInars 3a1a4u ¢ IpUMEHEeHIEM YpaBHEHHA KacaTelIbHOM K rpaduky GyHKInY,
« PEIIAT 341891 HA HAXO0XKACHNE HAUOOJBIIETO X HANMEHBIIETO 3HAYCHHS byHKINY Ha OTpE3Ke;
= BBIYHCIIATH IUTOIMAAb KPHBOTHEHEHHON Tpanieiin;

CHCIOAB30BATEH npnoﬁpeTeHHue 3HaHuS U YMEHUs B IIpaKTI/I‘lecKOI/I JEATEeJNBHOCTH U IOBCeIHEBHOI

SKHBHE JIH:
- pellieHusl TEOMETPUYECCKIX, PU3NUECKUX, SKOHOMUYECKUX U OPYruX NPUKIaIHBIX 338149, B TOM UHCIe
3a1a9 Ha HauOOMbIIIE M HaUMEHBIINE 3HAUYCHUS C IPIMEHEHHEM allllapaTa MaTeMaTHIecKOro aHaIH3a.

YpaBreHus u HepaBeHCTBA.

Vmers:

- PeIaTh paoHANBHEIE, IOKa3aTeNbHbIC 1 JOTapUpMUIECKIe YPABHEHNS I HEPABEHCTRA,
UppanuoHaIbHEIC U TPUTOHOMETPHYECKHUE YPABHEHUS, HX CI/ICTeMBI

- JTOKa3BIBaThH HECIIOKHBIC HEPaBEHCTRA, :

- PeIIaTh TEKCTOBBIE 3a/1a4i ¢ IOMOLIBIO COCTABJICHHS YPaBHEHM 1 HEPABEHCTB, I/IHTepHpeTI/IPYSI
PE3YIBTAT ¢ YIETOM OI'paHUYUCHIHA YCIOBUS 3a0auM; |

= H300paxaTh Ha KOOPIUHATHOM IIOCKOCTH MHOXKECTBA pe‘meHHﬁ YPaBHEHHH U HEPABEHCTB C ABYMS
HEPEMEHHBIMU M X CUCTEM;

= HaxoIHuTh IIpI/I6J'II/I)KCHHI)Ie PCHICHHA ypaBHeHI/II/I H ux CI/ICTGM HCIIONB3YyA I‘pa(I)I/I'-IeCKI/II/IMeTOI[,

- péllaTh ypaBHEeHUs, HEPABCHCTRA U CHCTEMEI C IPUMEHEHHEM rpaduecKux NpencTaBIeHui, CBONCTB
(byHKIEH, TPOU3BOAHOIM, :

HCIIOJB30BATH NPNOSpPETEHHbIE 3HAHMS U YMEHNs B npaKanecxon AeATeTbHOCTH UIIOBCEAHEBHOT
SKAZHH IS

HOCTPOCHUS U UCCIEAOBAHMIL HpOCTeI/IIJII/IX MaTEMaTHIeCKUX Mozeneit.

DureMeHTHI KOMOUHATOPHKH, CTATHCTHKH M TeOPHA BEPOSTHOCTEIA.

Ymers:

-~ permars npocTekinie KOMOMHATOPHEIC 3a/{a4) METOIOM TIEpe0opa, a TAKIKE C HCIIONB30BAHIEM

U3BECTHBIX GOpMyII, Tpeyronsuuka ITackans; BEIYHCIITE Koa(bfbnuneﬂ"rm 6uroma HeroTona 110 gopmyie
¥ CUCTIONB30BAHUEM TPEYTonbHIKa Ilackams:

BBIYHCIIATE BEPOATHOCTE COOBITHI Ha OCHOBE IIOACYETA YHCHA HEXO0B (IpocTeiinye ciydan);
Hcnonn30BaTh NPHOOPETEHHBIE 3HAHAN H YMEHUS B IIPAKTHYECKOM AeATeIHLHOCTH HII0BCETHEBHOM
SKM3HHA U192 ‘

aHaTH3a PEeANBHBIX YHCIOBBIX JaHHBIX, IPEACTABICHHBIX B BH/:[e JarpamMM, TpaduKoB; I aHaII3a
HHQOPMAIAN CTATHCTUYECKOTO XapaKTepa.

Mojyus «eomeTpus»

10 xnace
BeeneHne. AKCHOMBI CTEPEOMETPHA M UX CJAEICTBHS.
Ilpenver crepeoMeTpuy. AKCHOMEI cTépeomerpun. HekoTopele ciepctsus w3 axcuoM. Ilomarme o6



aKCHOMAaTHYECKOM METOIE.

HMapanie sHOCTs OPAMBIX M IUTOCKOCTel. [lapaiesHbie IpaMEle B IPpocTparcTRe. IIapamiensHoCTs
Tpex mnpsmex. IlapamremsHocTs npsMoli u miockoctH. CKpeNIMBAIOMMEcs NpAMBIe. YTIBL C
COHANMPABNEHHBIME CTOPOHAMH. YTON MeXTy NpaMBIME. IlapatensHele mwiockocTd. CBoiicTBa
napajienbHbIX miockocrelt. Terpasap.

TepreniKy IIPHOCTS HPAMBIX M IUIOCKOCTeH. [IepeH uKyIspHble NpPAMEE B IIPOCTPaHCTBE.
IMapamiensusie TPsMble, HEPIEHAUKYIAPHEE K IockocTH. [IpusHak HEPHEHINKYIIPHOCTH TPSIMOM H
IIockocTH. Teopema o mpsMol, HepHeHAUKYIAPHOM K ITOCKOCTH. PaccTOsHIE OT TOUKH [0 MIOCKOCTH.
Teopema o Tpex HepICHMKYIApax. YIOI MEX/Ty IPAMOH ¥ IUTOCKOCTEO. J[BYrpaHHEL yroi. IMpusHak
HEPIEH UK IAPHOCTH ABYX INOCKOCTeR. [IpsaMOyronb b Hapaiienenuies.

Mrororpanauku. IIpusma, ee OCHOBaHUS, GOKOBEIE pebpa, BEICOTA, GOKOBAS TOBEPXHOCTS. Ipsivas u
Haknoknas npusma. ITpapmnsaas npusma. [lapamnenerunen. Ky6. ITupamuna, ée ocHOBaHUE, GOKOBEIE
pebpa, BeICOTa, OoKoBas MOBEPXHOCTH. TpeyrosbHas rmpamuza. [IpapmisHas mupamuza. YcedeHHas
mipamuia. CAMMEIpHs B KyOe, mapauieienmmene, Hpusme d mupamune. IIoHATHE 0 CHMMETpHH B
IPOCTPaHCTBE (LICHTpasbHass, OceBas, 3epkambHasg). IIpUMEPEl CHMMETPHH B OKDYXAIOIEM MHpe.
Ceuennst kyba, 1pusmbl, mupamuel. [IpefcTaBieHne 0 NPaBRIBHEIX MHOTOTPAHHHKAX (TETpasap, Kyo,
OKTas/Ip, JOACKAIAP, UKOCAdAP).

BekToper B npocrpancree. [Toxstie BexTopa. PaBencTBo BexTopos. CII0XKeHHe U BEMHTAHNE BEKTOPOB.
CyMMa HECKONBKHX BEKTOPOB. YMHOXeEHHe BeKTopa Ha wmcro. Kommmaxapusie Bexropsl IIpasmio
naparesienunena. PasnoxeHue BeKTopa 110 TpeM HEKOMIIAHAPHEIM BEKTOPaM.

11 xnace

vKOOpI[’l?IH"aTBI TOYKH W  KOOPAHHATBI  BEKTOpPOB B npocrpancree.  J{BHoKeHH.
IIpsiMoyTonbHas cucTeMa KOOPAMHAT B HPOCTPAHCTBE. PacCTOSHEE MEXIy TOUYKAMH B NPOCTPAHCTBE.
Bextoper B mpoctpanctse. JnmuHa BekTopa. PapeHcTBO BeKTOpoB. CIOXKEHHE BEKTOPOB. YMHOXKEHIE
BeKTOpa Ha urcio. Koopuuars! Bekropa. CKaspHOE IPOU3BEIeHHe BEKTOPOB.

IlmuHAp, KoHYc, map

OcuoBHble smemeHTH cdepsl M mapa. Bsawmboe pacmonoxkenne cdepsl ¥ IUIOCKOCTH.
MaororpaHHuKY, BIuCaHHbIE B chepy. MHOFOFpaHHHKH OIHCAHHBIE 0KO0J0 cephl. LumnHap u Konyc.
@UryphI BpalleHus..

3. O6BemBI Teux }

Ilonsttie o6bemMa u ero cpoicrsa. OOBeM NWIMHIpPA, MPAMOYIOIBHOTO Hapajielelniena 1
npusmel. [Ipurnun Kapansepu. O6bem nupamunsr. O6seM KOHYCA H yceuenHnoro komyca. O6sem mapa
u ero uactei. Ilnmomans MOBEPXHOCTH MHOTOIPAHHWKA, NWIMHIPA, KOHYCd, YCEUEHHOTO KOHYCA.
IIomans oBepXHOCTH apa U erod yacreil.

ITosTOopenne

ITosropenue u 0Go0IEeHNe 3HAKMN 1 YMEHH ydaumuxcs uepes peireHue 3a1a4 110 H3yJeHHEM B 10
u 11 Kiaccax Temam. Peinierne reomMeTpHyeckux 3amay u3 EID.

TEMATI/I‘IECKI/Iﬁ IUIAH
Temsl KonnquTBo 4acoB KosmmuecTso
. . . 1 __| KOHTPOJIBHEIX PaboT
Beenenye. AKCHOMEI CTEPEOMETPUH H UX 5 0
CHeaCTBHA _ . _ _ _
IapamiensHOCTh NPAMBIX U INIOCKOCTEN ' 19 2
IepneEIUKyIIPHOCTD IPSMBIX ¥ INIOCKOCTEH o 20 1
MHOTOTpaHHUKH , o B 12 , 1
Bextoprl B HpOCTpaHCTBe » o N ) 7 0
Aloropepwe L 5 1
Wroro -~ = | R 68 5
11 KJIACC

Temmer o | Kommaectro wacos l Komruectso




o o _ , A v KOHTPOJIBHEIX paboT
KoopauHaTs! TOUKH 1 KOOPAHHATEL BEKTOpa 7. 1
' CxanapHOe IPOU3BEICHIE BEKTOPOB © 14 1
JBroKenns 6
| Lwnmszmp 3 1
_Konye 4

Cdepa . 9 1
|.O6BeM IpAMOYTONBHOLO IapaTeenuiiea 3. 1
| O6BeM IPIMOR IPH3MBL K IUTHHADA. 14

O0LeM HAaKIOHHOHM MpPU3MBI, NHPaMUABI H | 9

xomyca .

Obbem urapa 1 momans chepsr 6

WTtorosoe moBTopeHme 13 1

B pesynsTate H3yuenus reovMerpun Ha YLIy0/1eHHOM YPOBHE YIeHNK A0KEH:

3HATB/IIOHUMATH

- 3HaHME MATEMATHIECKOM HAYKY JUIS PEIleHu 3144, BO3HUKAIONHX B TEOpUH U IpaKTHKe, MIUPOTY U

OI'PaHUYCHHOCTE IIPHMEHEHUS MAaTEMATHUYECKIX METOIOB K aHAIU3Y B MCCIEeNOBAHUIO TIPOIECCOB M

SABJIEHUH B IIPHPOJIE U 00IIeCTRE;

- 3HAYCHUC NPAKTHKK U BOIIPOCOB, BOSHUKAOLINX B CAMOM MaTeMaTHKe, /Uil GOPMUPOBAHUS M PA3BUTHSI

MAaTEMATUYECKON BayKu;

- YHUBEPCANBHBIN XapaKTep 3aKOHOB JIOTHKH MATEMaTHUECKHX PACCYKICHMH, WX IPHMEHHMOCTH B

PasIIIHBIX 00IACTAX YENOBEUECKOI eATeNEHOCTH;

- pasnuuue TpeOOBaHUM, IPESABABISEMEIX K JOKA3aTEILCTRAM B MaTeMaTHKe, €CTECTBEHHBIX, COIHAILHO-

SKOHOMUYCCKIX U TYMaHMTAPHBIX HAYK, HA IPAKTHKE;

- POIb aKCHOMATHKM B MATEMATHKE; BO3MOXHOCTh IIOCTPOSHHS MATeMATHYECKHX TEOpHH Ha
- aKCHOMATHYECKOM OCHOBE; 3HAYCHIE aKCHOMATHKH JJId JAPYTUX OOIacTel 3HAHUA W IUIT HpaKTUKH;

YMETH

~COOTHOCHTB IIOCKUE F€OMETPHICCKIE GUIYphI B TPEXMEPHEIE O0BEKTHI ¢ X OINUCAHUAMY, JePTenaMu,

M300paKEHIAMME; PA3THIATh K AHATH3HPOBATH B3AHMHOE PACIIONONKEHUE ¢buryp;

~H300paKaTh TeoMeTpHYecKye (UIYPHI U TEIIA, BEIIONHATE YePTEK IO YCIOBHIO 3a1a4M, ,

“peIlaTe TCOMETPHYECKHME 3a[jaud, ONHMpasCh Ha H3yUYeHHBIC CBOMCTBA IUIAHMMETPUYECKHX M

CTEPEOMETPUICCKHX  QUIYP W OTHONICHHME MEXXy HUMH, NpUMEHAS alreOpaddeckuii u

TPUTOHOMETPHYCCKHUH armapar.



