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Jannast pabouas mporpamMma 1o MareMaTuke: anredpa u Hagajia MaTeMaTHIeCKOTO aHaJIu3a,
reoMeTpus pazpaboraHa ¢ yu€rom TpeboBaHuii DedepanbHOrO  TrOCYIAPCTBEHHOIO
00pa30BaTeNLHOTO CTaHJapTa CpeaHero (MOJHOTO) OOIIero oO0pa3oBaHUs, B COOTBETCTBHH C
[TpumepHoit mporpaMmon cpeaHero (oJHoro) oOpa3oBaHus 10 MaTeMaTuKe (0a30BbIi YPOBEHB )
¥ Ha OCHOBE aBTOPCKOW MpOrpaMMbl Mo anreOpe W HayajgaM MaTeMaTH4eckoro anammsza A.l.
Mopnkosuua u o reometpur JI. C. Atanacsna. B yueOHOM mutaHe Juisi U3y4eHUs] MaTeMaTHKH
OTBOJUTCS 5 4acoOB B HEJIEIIO, U3 KOTOPBIX MPEAYCMOTPEHO 3 yaca B HEJENIO Ha U3yUEHHUE Kypca
anreOpbl U HA4Yall MAaTEMAaTHUYECKOTO aHallu3a U 2 yaca Ha U3y4YeHHEe T€OMETPUU.

Conep:xaHue TeM y4eOHOro npeamMeTa
Auredpa u Ha4yaJIa MATEMATHYECKOI0 AaHAJIN3a
[ToBTOpenue (9 yacos) +1
Crenenu u kopau. Crenennsie ¢pynkuuu (15 gacos).

T[loHATHE KOPHS 1-#f CTENEHH U3 JeicTBUTENbHOr0 uncna. OyHKiuy Y= ¥* | ux cBoicTBa
u rpadpuku. CpoiicTBa KOpHS N-ii cremenu. [IpeoOpazoBaHuMe BBIPAKEHHM, COJEpIKAIIUX
panukansl. O0o0IIeHNe MOHATHS O ToKa3arese creneHu. CTerneHHble PYHKIUU, UX CBOWCTBA H
rpadpuxku (Bxiouas AuddepeHUUpOBaHUE U HMHTETPUPOBAHHME CTEMEHHONW (YHKIHH C
palMOHATILHBIM [TOKA3aTENIEM).

[TokazarenbHas u gorapudmuueckas pyHkuu (23 yaca).

[lokazarenpHast ¢GyHKIMs, ee cBoiictBa u rpaduk. llokasarenbHble ypaBHEHHS.
[TokazarenbHbIE HEPABEHCTBA.

[Mousitue norapudma. dynkuus y = 10ga. x, ee cBoiicTBa u rpaduk. CoiicTBa Jorapudmos.
Jlorapudmuueckue ypasHenus. Jlorapubmudeckue HepaBeHcTBa. [lepexo; kK HOBOMY OCHOBAaHUIO
norapudma. uddepeHnnpoBanne MoKa3aTeIbHON U JIOTapUPMUISCKON (YHKITHIA.
[TepBooOpaznast u uHTETpas (7 4acoB).

[TepBooOpasnas. IlpaBmia oTbickaHus 1epBooOpa3HBIX. HeompeneneHHbI WHTErpal.
Tabnuia OCHOBHBIX HEONPEIEICHHBIX HHTETPAJIOB.

3amaun, TPUBOAANINE K TOHATHIO ONpeAe]IeHHOro uHTerpana. [loHsTHe orpeneneHHOro
unrerpana. ®opmyna Hptorona — JleliOHuna. Beruucnenue miomaneil miuockux ¢uryp c
MOMOIIbIO OTIPEAETIEHHOI0 HHTETrpall
DneMEeHThl MaTEMAaTUYECKOM CTaTUCTHKH, KOMOWHATOPUKU U TEOPHH BEPOSITHOCTEH (44aca).

Craructuueckas oOpaboTka nanubIX. [IpocTeiimme BeposTHOCTHBIE 3agaun. CoueTaHus
u pa3menenusi. Gopmymna 6uHoma Hetotona. Ciydaiinble COOBITHS U X BEPOSTHOCTH.
VYpaBHeHus u HepaBeHCTBa. CHcTeMbl ypaBHEHUI U HepaBeHCTB (17 dacoB).

PaBHOCUIBHOCTE ypaBHeHUH. OOLIME METOABl pPEllIeHUs] YPaBHEHMI: 3aMEeHa YPaBHEHUS
h(f(x)) = h(g(x)) ypaBuenuem f(X) = g(X), pasmokeHHe Ha MHOXHTEJH, BBEICHHE HOBOW
NepeMeHHO, QyHKIIMOHATbHO-TpaduuecKknii MeToA. Perienne HepaBeHCTB ¢ OHON TepEMEHHOM.
PaBHOCHIIBHOCTb HEPABEHCTB, CHCTEMBI M COBOKYIIHOCTb HEPABEHCTB, HPpPALMOHAIbHbIE
HEPAaBEHCTBA, HEPABEHCTBA C MOJYJIAMU. YPaBHEHUS U HEPABEHCTBA C JABYMs IE€PEMEHHBIMHU.
CucreMsl ypaBHEHHI. YpaBHEHHUS U HEPABEHCTBA C MTApaMETPaMH.
O6o6matomee moBTopenue. [1oaroToBka K TOCy1apCTBEHHOW UTOTOBOM aTrTecTanuu (22 ).
I'eomerpus
BexTops! B mpocTpancTBe (79acoB).

[TonsiTue BekTOpa B mpocTpaHcTBe. Moayne BekTopa. PaBeHcTBO BekTOpOB. ClloKEHHE U
BblUMTaHUE BeKTOpoB. KoimnHeapHble BEKTOphl. YMHOXKEHHE BEKTOpa Ha 4uciio. PaznoxeHue
BEKTOpPA 110 JBYM HEKOJUIMHEApHbIM BeKkTOopaM. KoMmmianapHbsie BeKTOpsl. Pa3nokenue BekTopa
[0 TPEM HEKOMITJIaHAPHBIM BEKTOPaM.

MeTton koopauHaT B mpocTpaHcTse. [[Buxkenns. (16 yacos)

[IpsimoyronbHas cucTteMa KOOpPAMHAT B MPOCTpaHCTBE. PaccrosHMe MEXIy TOYKaMu B
npocTpaHcTBe. BekTopel B mpoctpaHcTBe. JlnmmHa BekTopa. PaBeHcTBo BekTOpoB. ClokeHue
BEKTOpOB. YMHOKE€HUE BeKkTopa Ha uuciio. KoopauHatel BekTopa. CkanspHOE MpPOHU3BEACHUE
BEKTOPOB.

Humuaap, konyc, map (17 gacos)



[Mumuanp u KOoHYC. YceueHHBIH KoHyc. OCHOBaHWE, BBICOTa, OOKOBasi MOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble ceueHUs U ceueHus napaenbHbie ocHoBaHuio. [llap u cdepa,
ux ceuenusi. KacarenpHast tuiockocth kK cepe. Cepa, BmucaHHas B MHOTOTPaHHUK; cdepa,
OIMCaHHAas OKOJIO MHOTOTpaHHMKA. Pelienune 3a1ad Ha pa3inuuHble KoMOuHauu chepsl, KOHyca,
[WIMH]IPA U MHOTOTpaHHUKOB. KoOMOWHAINY TeJ BpaIlCHHSI.

O6nems Ten (20 yacoB)

[Tonstue 06 o6beme Tena. OTHOIIEHHE 00BEMOB MOJOO0HBIX Teln. DopMynbl oObeMa Kyoa,
IPSIMOYTOJIBHOTO TMapalljiesienumnea, npu3Mbl, IwiMHapa. Dopmynbl oObeMa MUpaMHUIBI U
KoHyca. DopMyIIbI TUIOMIAIU TOBEPXHOCTEH MMIHHIPA U KOHYyca. DopMysel 00beMa mapa u ero
yacteit. Dopmyna momaau chepsl.

[ToBTOpeHue kypca reomerpuu 18 yaco)

ILnanupyemsble pe3y/ibTaThl
W3ydyeHne MaTeMaTHKH B CTapIlei MKoJIe JaéT BO3SMOKHOCTD TOCTHKEHHUS 00yUJarOIIMHICSI
CIEAYIOUIUX PE3YIbTATOB.
JIMYHOCTHBIE!



1) ¢opmynupoBanue u OOBSICHEHHE COOCTBEHHOM IMO3WIMM B KOHKPETHBIX CHUTYaIUSIX
OOIIECTBEHHON JKM3HM HA OCHOBE IIOJIyYEHHBIX 3HAHUH C MO3ULIUMM HOPM MOpad U
00L1eYEeI0BEUECKUX LIEHHOCTEM, ITpaB U 00s13aHHOCTEHN TpakJaHUHA

2) c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAayKH; KPUTUYHOCTH MBIIUICHUS, YMEHHE PAclO3HABaTh JIOTHUECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

3) TOTOBHOCTh W CHOCOOHOCTh BECTH THANIOT C JPYTMMHU JIOJAbMH, JOCTUraTb B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIIKE LIEIN U COTPYIHUYATh IS UX TOCTHUKEHUS;

4) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHUKAMHU, JETHMH MIIAJIIETO BO3PACTa, B3POCIBIMHU B
00pa3oBaTesIbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BATENbCKOM, POEKTHOW U APYrHX
BUJAX JICATEIILHOCTH;

5) roTOBHOCTP M CHOCOOHOCTh K 0Opa3oBaHMIO, B TOM YHCJIEC CaMO0Opa3OBaHHIO, Ha
NPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMpPEpbIBHOMY OOPa30BaHUIO Kak
YCIIOBHIO YCIIEHIHOM NMpo(hecCHOHaIbBHONM U 00IIECTBEHHOM JesITeIbHOCTH;

6) SCTETHYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

7) 0co3HaHHBIN BEIOOP Oymyiel mpodecCuu M BO3MOXKHOCTEH peanr3alii COOCTBCHHBIX
YKU3HEHHBIX IJIAHOB; OTHOIIEHUE K IPOPECCHOHATILHOMN IESTEbHOCTH KaK BO3MOYKHOCTH YacTH 5
B PEICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM.

MetanpeamMeTHsble:1) HaXOAWTh U U3BJIEKaTh HMH(GOPMALMIO B PA3IMYHOM KOHTEKCTE;
OOBSICHATH W OIUCHIBATH SIBIICHUS HA OCHOBE IOJIYY€HHON HH(OpMAIUM; aHAIM3HPOBATH U
MHTETPUPOBaTh NOJIYYEHHYI0O MH(pOpMaLuio; GopMyaupoBaTh npolieMy, HHTEPIPETUPOBATh U
OLICHUBATh €€; IeaTh BBIBOJBI, CTPOUTD MTPOTHO3BI, MPEAJIaraTh MyTH PELICHHUS;

2) yMeHHE CaMOCTOATENbHO ONpPEAENsATh LENU JACATENbHOCTH M COCTaBJIATH IUIAHBI
NEeSITeTbHOCTH;  CAMOCTOSITENIbHO — OCYIIECTBIISITh, KOHTPOJMPOBATH U KOPPEKTHPOBATH
NeSITeIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIS JOCTHKEHMSI TOCTABJICHHBIX 1ieeiin
peanu3anuy IIaHOB e TEILHOCTH; BHIOMPATh YCIEIIHBIE CTPATETHH B PA3JINYHBIX CHUTYAIHX;

3) yMmeHue NpOIYKTMBHO OOIIATHCS W B3aUMOJICHCTBOBaTH B IMPOILIECCE COBMECTHOM
NeSITeTbHOCTH, YIUTHIBATH MO3UIIMU JAPYTHX YIACTHUKOB JIEATEIHHOCTH, 3PPEKTUBHO pa3pemaTh
KOH(JIUKTBI;

4) BiaJeHME HABBIKAMU I103HABATEIBHOM, YYEOHO-HCCIEAOBATEIILCKON U TMPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU  pa3pelleHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHsI MPAKTHUECKUX 3a]ad, MPUMEHEHHIO Pa3IMIHBIX
METO/I0OB TO3HaHUs; 5) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENbHOW HH(POPMALMOHHO-
MIO3HABATENBHON JIESITEIbHOCTH, BKIIIOUAs yMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX
UHpOpPMALlUK KPUTHYECKH OLEHMBATh U MHTEPIPETUPOBaTh HH(POPMAIUIO, MOIY4aeMyl U3
pa3IMYHBIX UCTOYHUKOB;

IIpenmerHbie:
bazoBblit ypoBenb «IIpobiieMHO-QYHKIIMOHANIBHBIE PE3YJIbTAThI»
Pasnen I. BeimyckHuK Hay4uuTCst ITI. BBITyCKHUK MOJIy4UT
BO3MOKHOCTb Hay4YHUThCS
Ilenu ocBoenus | JIist ucrojib30BaHus B st pa3BUTHS MBIIUICHUS,
npeamera IIOBCEHEBHOM KU3HU U HCIIOIb30BAaHUS B [IOBCEIHEBHOMN
o0ecrieueHnst BO3MOKHOCTH YKU3HU U 00ecTieueHus: BO3MOKHOCTH
YCIEUIHOTO MPOAOIIKEHUS YCIEIIHOTrO NPOAOIKEHUS
o0Opa3oBaHus 1O o0pa30BaHMs MO CHEIUATBHOCTSIM, HE
CIEUAJIBHOCTSIM, HE CBA3aHHBIM | CBS3aHHBIM C IIPUKJIAJHBIM
HCIIOJIb30BAHHEM MATEMATHKHU




C IMPUKJIAAHBIM HCITI0JIb30BAHUEM
MaTEMAaTUKHU

TpeboBanus K pesynbpraram

Yucna U | BBINIOJHATH HECJIOKHBIE | HAXOIUTD 3HAYEHUS KOpHS
BBIPAKCHUS npeoOpa3oBaHus YHCJIOBBIX | HATYPAJIbHOM CTENEHH, CTENECHH C
BBIPAXECHUI, COZIepKAIIMX | pallMOHATIbHBIM IIOKA3aTeNIEM,
CTENEHU Yucelsl, JUO0 KOPHU U3 | jJorapudma, UCIOJIB3YS pu
qucen, JTu00 JorapuMbl YUCeN; | HEOOXOAUMOCTH  BBIYHMCIHUTEIbHBIC
CPaBHMBATh PAllMOHAJIBHBIC YHCIIA | YCTPOUCTBA; II0JIb30BATHCSA OLICHKOU U
MeXay co0ol; OLEHMBaTb U | IPUKUAKOM  OpPU  IPAKTHUUECKUX
CpPaBHMBAThb C pPalMOHAIbHBIMU | pacueTax; INPOBOJUTH IO U3BECTHBIM
YUCIIAMU 3HA4YCHUS nenbix | hopmynam 51 IIpaBUIam
CTEIICHEN qucell, KOpHEH | mpeoOpazoBaHUs OYKBEHHBIX
HaTypaJIbHOM CTEIIEHW U3 YUCEI, | BBIPAXKCHUM, BKIKOYAIOLUX CTEIICHU,
JorapumMoB 4YMCel B IPOCTBIX | KOPHHU, JIOTapu(MBI
ciIydasix; n300pakaTh TOUKaMu Ha | B TIOBCEHEBHON JKU3HU H  TIpH
YUCJIOBOW MpSAMOW Lenble U | U3Y4YCHUU JOPYTHUX y4eOHBIX
panMoHaIbHBIC YHUCIIA; | IPEAMETOB: BBIIIOIHATE JCUCTBUSA C
n300paxkaThb TOYKaMHU Ha | YUCJIOBBIMU JaHHBIMU IIPU PELICHUH
YUCJIOBOM IPSIMOM LIeNbIE CTENIEHU | 3a/1a4 IIPAKTUYECKOr0 Xapakrepa M
yucel, KOPHM  HaTypajbHOM | 3aJjad M3  pa3iMyHbIX oOnacreil
CTETIEHU W3 4YHCeN, JorapuMbl | 3HaHUH, UCITIONIb3YS npu
4ucell B IIPOCTBIX CIydasx; HE00X0IMMOCTH CIIPaBOYHbIE
B noBcenHEBHON JKHM3HM W MpU | MaTepuUaiabl U BBIYMCIUTEIbHbBIE
U3y4eHUM  JPYrMX  y4eOHBIX | yCTpPOMCTBA; OLIEHUBATh, CPAaBHUBATb
IIPEAMETOB: BBIIIOJIHATB | U MCIOJB30BATh IIPM  PEIICHUH
BBIUMCJICHMSI IIPU PELUEHUM 3a1ad | IPAKTUYECKUX  3aJad  YHUCIIOBBIC
IIPAaKTHYECKOTO XapakTepa; | 3Ha4CHUs peanbHBIX BEJIMYMH,
BBITOJIHATh IIPAKTUYECKHUE | KOHKPETHBIE YHCJIOBbIE
pacdeTsl ¢ MCIOJb30BAaHUEM IIPU | XapaKTEPUCTUKHU 00BEKTOB
HE00X0AUMOCTH CIPAaBOYHBIX | OKPYKAIOIIEro MUpa
MaTE€pHaAJIOB U BBIYUCIUTEIBHBIX
YCTPOMCTB; COOTHOCUTB PEAJIbHBIE
BEJIMYMHBI, XapaKTepUCTUKU
00BEKTOB OKPYKAIOLIEr0 MUpa ¢
UX KOHKPETHBIMH YHCJIOBBIMHU
3HAYCHUSIMU; HCIIOJIb30BAaTh
METO/IbI OKpYIJICHHUS,
OpUONIMKEHUsT U TPUKUAKH TpU
pELIEHUH MPAKTUYECKUX 3a1ad
ITOBCEHEBHOM KU3HU
YpaBHeHUs n | Pemars norapudmuueckue | Pemath II0Ka3aTeJIbHbIE u
HEpaBEHCTBA ypaBaenus Buaa loga (bX + ¢) = d | norapudpmuueckne  ypaBHEHUS U

U MIPOCTEHIITNEe HEPAaBEHCTBA BU/IA
logax<d,

pemarpb TIOKa3aTeIbHbIC
ypaBHeHwusl, Buaa abx+c=d (raoe d
MOXXHO TIPEJCTaBUTh B BHUJE
CTETIEHH C OCHOBAaHMEM a) U
IIPOCTENIINE HEPABEHCTBA BHUIA
ax<d (rae d MOXHO MpPEACTaBUThH B
BHJIC CTETICHH C OCHOBaHUEM a);. B

HEPABEHCTBA U UX CUCTEMBI;

B noBcegHeBHOM KU3HM U IIpU
N3y4YEHUN JIPYTrUX y4eOHBIX
NIPEAMETOB. COCTABJIATL U pellaTh
YpaBHEHUS, CUCTEMBI YPaBHEHUU U
HEpPABEHCTBA IIpU pELICHUH 3a1ad

IPYrux y4eOHBIX IIPEMETOB;
HCIIOIb30BaTh ypaBHEHUSA u
HEpPAaBEHCTBA JUIsI TOCTPOCHHS U




MIOBCCITHEBHOM JKWU3HM H IIpHU
U3y4YEHUU JpPYIUX IPEAMETOB:
COCTaBIIAITh U pellaTh ypaBHEHUS
U CHCTEMBl YpPaBHEHHMU IIpU
pelIeHnn HECJIOKHBIX
IIPAaKTHUYECKUX 3a/1a4

HUCCIIEIOBAHUS MPOCTEUIIINX
MaTeMaTUYECKUX MOJENEeH peanbHbIX
CUTYallui WIN IPUKIATHBIX 3a7a4;
YMETh HWHTEPIPETUPOBATH
MOJTyYEHHBIH npu pelieHun
ypaBHEHUS, HEpaBEHCTBA WIIn
CUCTEMbI pe3yJIbTaT, OLIEHUBATH €ro
IpaBAoII01001e B KOHTEKCTE
3aJJaHHOM peajbHOM CUTyallud WU
MPUKJIAJHON 3a/1a4n

OyHKIUU

OTepupoBaTh Ha 0A30BOM YpOBHE
IIOHATUAMMU: HOFapI/I(l)MI/I‘IeCKaH u
MoKa3aTesbHas byHKIUY,
TPUTOHOMETpHUUECKHE (DYHKIUU;
norapudmuueckoin u
MoKa3aTeIbHOU (PYHKITHIA.

OnepupoBatb HOHATUSMMU:
JorapupMuUecKasi M IOKa3aTelbHas
¢byHKLHY, TPUTOHOMETPUUYECKHE
(GyHKIMU;  ONpEneNsiTh  3HAYCHHE
(GYHKIMH 1O 3HAYCHHMIO apryMeHTa
OpU PA3IMYHBIX CcIoco0ax 3aaHus
GbyHKIMY; CTPOUTH rpaduku
U3YyYCHHBIX (DYHKIMI; ONMUCHIBATH IO
rpaduKy U B MPOCTEHIINX CIydasx 1o
dbopMylile TIOBEICHHE U CBOWCTBA
GyHKIUH, HaXoOuTh MO Trpaduxy
GbyHKINN HauoOobIINE U
HalMEHBIIME 3HA4YEeHUS; CTPOMTH
3CKU3 rpaduka ¢byHKINH,
YIOBJICTBOPSIIOIIEH  NPUBEIEHHOMY
HaObopy  ycioBUH  (IIPOMEXYTKH
BO3pacTaHUsA/yObIBaHUS,  3HAYCHHE
(GyHKIMK B 33JaHHOW TOYKE, TOYKU
KCTPEMYMOB,  ACHUMIITOTHI,  HYJIH
(YHKIUH U T.1.); peliaTh YpaBHEHMUS,
IIPOCTEUIINE CHUCTEMBl ypaBHEHUH,
HCIOJIb3YSl CBOMCTBA (PYHKIMH M KX
rpa¢ukoB. B nmoBceHeBHOM KU3HU U
IpU  U3YyYCHHH JPYIHX Y4eOHBIX
IPEMETOB: OMPEAETATh N0 rpadukam
U HUCHOJBb30BaTh sl pELICHUS
MPUKIIATHBIX 3a7a4 CBOMCTBaA
peabHBIX MPOLIECCOB U 3aBUCUMOCTEH
(Hanbonpmue u HaMMEHBIIIHE
3HA4YeHHUs, IPOMEXKYTKH BO3paCTaHHs
u yObIBaHUS (DYHKLIHMH, MPOMEKYTKH
3HAaKOIOCTOSIHCTBA, ACHMIITOTHI,
Mepuo H T.II.); HHTEPIPETHPOBATH
CBOWCTBAa B KOHTEKCTE€ KOHKPETHOM
MPAKTHYECKON CHTYaIluH; ONPEACIISATh
o rpadukam npocTenme
XapaKTEPUCTHKH NIEPUOTNIECKUX
MIPOIIECCOB B OMOJIOTMH, YKOHOMHUKE,
My3bIKE,  paJHWOCBSI3U  ®W  JIp.
(amMIuMTY 1@, IEPUOJ U T.I1.)




Cratuctuka  u | OnepupoBath Ha 6a30BOM ypoBHE | MIMeTh mpeacTaBieHue 0 JUCKPETHBIX
TEOpHUst OCHOBHEIMH OIIMCATCIbHBIMU | U HETPEPHIBHBIX, CITy4alHbIX
BEPOATHOCTEM, XapaKTEePUCTUKAMU  YHMCJIOBOTO | BEJIMYMHAX U pacHpeiesieHUusax, o
JIOTHKA u | Habopa: CpelHee | HE3aBUCUMOCTH CIIyYailHbIX BEJIMYUH;
KOMOWHATOpHKa | apu(pMETHUYECKOE, MeJraHa, | UMETh MIPEJCTaBICHUE 0
HauOoNbIIcE H  HAWMCHBIICS | MATEMATHYCCKOM OXKHUJTaHUN i
3HAYCHHS, ONepUpPOBaTh Ha | JUCNIEPCUM  CIIyYaWHBIX  BEJIUYMH;
0a30BOM  ypOBHE TMOHSATUAMH: | UMETh MPEJCTABICHUE O HOPMATHLHOM
94acTOTa U BEPOSTHOCTH COOBITHS, | pacipeneIeHun n puUMepax
CIIy4aiflHBI BBIOOp, OMBITHl C | HOPMAJIBHO pacrpeieIeHHbIX
PaBHOBO3MOKHBIMH CIIyYalHBIX BEJIMYMH; TIOHUMATh CYTh
3JIEeMEHTapHBIMU COOBITHSIMHU; | 3aKOHA 0O0IBIINX YHCEN u
BBIYHCIIATH BEPOSITHOCTH COOBITUH | BRIOOPOYHOTO  METOJIa  HM3MEpPEHUs
Ha OCHOBE TIOACYETa YHUCJA | BEPOSITHOCTEN; UMETh MPEICTABIECHUE
MCX0J10B. B MOBCceTHEBHOM XU3HU | 00 YCIOBHOM BEPOSTHOCTH U O TTOJIHON
U TpUd  HU3YYCHUH  JIPYTUX | BEPOSTHOCTH, MPUMEHATh HMX B
MPEIMETOB: OLICHHBATh U | pellIeHUH 3a/1ay;
CpaBHUBATh B MPOCTBIX CIIy4asiX | UMETh TMPEACTABICHHUE O BaXKHBIX
BEPOSITHOCTH COOBITHI B | YaCTHBIX BHUJIAX pacHpeleieHud u
peanbHOM JKU3HU, YUTaTh, | IPUMEHSATH UX B PEUICHUM 3a]1a4;
COTIOCTAaBJIATh, CPABHUBAT, UMETh MPEJCTABIICHUE O KOPPEISIINT
WHTEPIPETUPOBATh B MPOCTHIX | CAyYaHHBIX BEJIUYUH,
ClIy4asix  peaJbHbIC  JIaHHBIE, | O JINHEWHON PErPEeCCUu.
MIpEeACTAaBICHHBIC B BUJE TaOmuil, | B TOBCEeAHEBHON JKM3HHM W TpH
JUarpamm, rpaukoB W3YYCHUU APYTUX MPEAMETOB:
BBIYMCIIATH TN OLICHHBATh
BEPOSITHOCTH COOBITHI B pealbHOU
JKH3HH;
BBIOMpATh  TMOAXOISIINE  METOJbI
MpEeICTaBICHUS U 00padOTKH JaHHBIX;
YMETh pelIaTh HECIOXKHBIE 3a/1a4d HA
NpPUMEHEHHE 3aKOHa OONBIINX YHCEN
B COITMOJIOTHH, CTpaxOBaHUHU,
3/1paBOOXPAaHEHUH, obecreueHUH
0e30macHOCTH HACeJICHHS B
YpE3BBIYANHBIX CUTYAIUSAX
TexcToBbIe Pemate HecnmokHble TEKCTOBBIE | PemaTh 3aaun pa3HbIX TUIIOB, B TOM
3aJa4u 3a/1a4y pa3HbIX TUIIOB; YHCIIe 3aJa4n MMOBBIIICHHOMN
AHAJIU3UPOBATh YCIIOBHE 3a7adH, | TPYAHOCTH;
pU HEOOXOAUMOCTH CTPOHTH AJS | BEIOUpaTh  ONTHUMANbHBIE  METOA
€€ pelIeHUs MaTEeMaTHYECKYIO | peIIeHUs]  3aJadd, paccMaTpuBas

MOJIETIb;
MOHMMATh M WCIOJIb30BaTh IS
peleHus 3ajadd  UH(OpMAIHIO,

MPEJCTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJILHOM 3aIlHCH,
CcXeM, Ta0JIMII, Jarpamm,
rpaduKoB, pUCYHKOB;
JIEHCTBOBATh IO  AITOPUTMY,
colepKalemMycss B YCIIOBUM
3aJ1a49M;

PA3JINIHBIC MCTOABI;
CTpOUTb MOJCIIb PCUHICHUA 3adayu,
OpOBOAUTH JOKA3aTCIILHBIC

paccyxIeHHs;
pemarthb 3aJauu, TpeOyroue
nepebopa  BapuUaHTOB, MPOBEPKHU
yCIOBHUH, BBIOOpa  ONTUMAIBHOTO
pe3ynbTarta;

AHAJIM3UPOBATD U UHTCPIPCTUPOBATH
PE3YIBTATEI B KOHTCKCTC YCIOBUA




UCTIOJIb30BATh JIOTUYECKHE
pacCcyXIeHus TIpH  peIIeHHH
3a1a4H;

paboratb c M30BITOYHBIMU
YCIOBUSIMH, BBIOMpas W3 Bcei
uHpopManuy, JTaHHBIE,
HEOOXOAMMBIE ISl PEIICHHS
3aj1auu;

OCYIIECTBIIATh HECIIOKHBIN

nepedop BO3MOXKHBIX PpELICHUH,
BBIOMpAst U3 HUX ONTHMAJIbHOE IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM
B YCJIOBUH;

AHAIU3UPOBATH u
MHTEPIPETUPOBATh MOJYyYEHHBIE
pelieHuss KOHTEKCTE  YCJIOBUS
3aJaud  BbIOMpaTh  pelIeHus,
HENPOTUBOpEYAalllie KOHTEKCTY;
pemiate  3aJayd  Ha  pacuer
CTOMMOCTH  IOKYIOK,  YCIYT,
MOE3/10K U T.IL.;

pemiaTb  HECJOXKHbIE  3aJauu,

CBSI3aHHbIE C JIOJIEBBIM

ydacTueM BO BIaJeHHH (pupmoii,
IPENIPUATHEM, HEIBUKUMOCTHIO;
pemiatb 3aJaud  Ha  IPOCTHIE
IPOLEHThl  (CHUCTEMBI  CKHJIOK,
KOMHCCUH) M Ha BBIYHCICHHE
CIIOXKHBIX MIPOLIEHTOB B
pa3IMYHBIX CXeMaxX BKIAJOB,
KpPEAUTOB U UIOTEK;

pelmars MpakTUYECKUE 3aJayH,

TpeOyrome WCTIOTb30BAHMS
OTPUIATENBHBIX  YHCEl: Ha
ompesicNieHue TeMIepaTypsl, Ha
ompejieNieHue  TOJIOKEHUsT  Ha

BPEMEHHON OcH (0 HaIeH Apbl U
MoCJIe), Ha JBWKCHHUE JCHEKHBIX
cpeacts  (mpuxoja/pacxoi), Ha
ompejeNnieHne TyOUHBI/BBICOTHI U
T.I0.;

HCIIOJIB30BaTh MOHATHE MaciTada
JUIL HaXOXIEHUS PAaCCTOSHUU U

JUIMH ~ Ha  Kaprax, IUIaHax
MECTHOCTH, TIJIaHaX IMOMEIICHHH,
BBIKpOWKax, Tpu paboTe Ha

KOMITBIOTEPE U T.II.

B moBceqHEBHOW XU3HM U IIPU
WU3yYEHUN JPYTHX IPEAMETOB:
peuarb HECJIOKHBIE
IIPAKTUYECKHE 3aJ1a4H,

3ama4u, BBIOMpATh pemieHus,
HEMPOTHUBOpPEYAIHE KOHTEKCTY;
IEPEeBOANTH NPH PELICHUH 3aJaudl U
uHpOpMAIMIO U3 OTHOM (OpPMBI B
IpYTyIo, UCTIONB3YS pu
HEOOXOAUMOCTH CXEMbI, TaOJIMIIbI,
rpaduKH, TuarpamMmel;

B 1noBcegHEeBHOM KU3HM U IIpU
M3y4YCHUH APYTUX NIPEIMETOB: peIIaTh
MPAaKTUYECKHE 3aJauyd M 3a7addl U3
JPYTHX MPEIMETOB




BO3HHKAIOIIUE B
HOBCEIHEBHON XU3HU

CUTyalusax

I'eometrpus

OnepupoBath Ha 6a30BOM ypOBHE
MNOHSITHSIMH:  TOYKa,  MpsMasi,
IUIOCKOCTh B IPOCTPAHCTBE,
napajuieIbHOCTh u
NEePIEeHIUKYIAPHOCTD MPSAMBIX U
IUIOCKOCTEH;

pacrno3HaBaThb OCHOBHBIE BUJbI
MHOT'OI'DAaHHUKOB (mpusma,
MUpaMu/Ia, PSIMOYTOJIbHBII
napajuieNienune, Kyo);
n300pakatb HM3ydaeMmble (UTYpHI
OT pYKH H C TPHUMCHECHUEM

MPOCTBIX YEePTEIKHBIX
WHCTPYMEHTOB;
nenatb  (BBIHOCHBIC) — IIJIOCKHE

YEePTEeKU U3 PUCYHKOB MPOCTHIX
00BeMHBIX (UTYp: BHUI CBEpXY,
cOOKy, CHU3Y;

U3BJIEKaTh  MHPOPMAIMIO O
POCTPAHCTBEHHBIX
reOMETPUYECKIX ¢urypax,
NPEJCTAaBICHHYIO Ha YepTeXax U
pHCYHKaX;

npuMeHsaTh Teopemy [ludaropa
OpyU  BBIYMCICHUH  3JIEMEHTOB
CTepeoMeTpUYEeCKuX (puryp;
HaXoJuTh OOBEMBbl M IUIOLIAAN
ITOBEPXHOCTEN IIPOCTEUIINX
MHOT'OI'PAaHHHUKOB C IPUMEHEHUEM
(opmyu;

pacrio3HaBaTb OCHOBHBIE BH/IBI
TN BpamieHus (KOHYC, IFIUHID,

cdepa u map);
HaXoJuTh OOBEMbl M IUIOLIAAN
ITOBEPXHOCTEN IIPOCTEUIINX

MHOT'OI'PaHHHUKOB U TEJI BPaIlleHUs
C IpUMEHEeHUueM QopMy.

B mnoBcenHeBHOW XM3HM M TpU
U3Y4EHUH JIPYTHX TPEIMETOB:

COOTHOCHUTD abcTpakTHBIC
FGOMeTpI/I'-IeCKI/Ie IIOHATUS nu
(baKThbI c peaTbHBIMU
KN3HCHHBIMH O6’B€KTaMI/I nu
CUTYaLUsIMU;

HUCIOJIL30BaTh CBOMCTBaA
MIPOCTPaHCTBEHHBIX
reoMeTpuueckux  ¢uryp  ans
peLeHus THUIOBBIX 3a7a4

MPAKTUYCCKOr'0 COACPIKAHUSA,

OnepupoBarh TOHATHSAMH: TOYKa,
npsiMasi, TJIOCKOCTh B IPOCTPAHCTBE,
MapaieIbHOCTD u
NEePIEeHANKYISIPHOCTh  OPSAMBIX |
MJIOCKOCTEI;

NPUMEHATh JUIA  pelIeHus 3aj1ad
reOMETPUUECKUE (baxThI, eciu
YCJIOBUSI IPUMEHEHHUS 3a/JaHbI B SIBHOM
opme;

pemiate 3adadd  HA  HAXOXJICHUE
TreOMETPHUECKUX BEJINYHMH o

o0pa3uaM Win alropurMam;

JieJ1aTh (BBIHOCHBIE) INIOCKUE YEPTEHKHI
U3 PUCYHKOB 00BEMHBIX UTYD, B TOM
YHciie pUCOBAaTh BUJ CBEPXY, COOKY,
CTPOUTH CEYCHHSI MHOTOTPAaHHHUKOB;
U3BJICKaTh, HMHTEPIPETUPOBATH H
npeoOpa3oBbIBaTh  HMHPOPMALIUIO O
r€OMETPUYECKUX ¢urypax,
IpEeCTaBICHHYIO Ha YepTexkKax;
NPUMEHATh TE€OMETPHUYECKUE (HAKTHI
JUIs pelleHMs 3a/1ady, B TOM 4YHCIe
NPEANONarafouX HECKOJIbKO MIaroB
pelLIeHus;

OTMCHIBATh B3aMMHOE PACIIOJIOKEHHE

IPSIMBIX u IJIOCKOCTEHN B
MIPOCTPAHCTBE;

(bopMynHpoBaTh CBOICTBa U
MIpU3HaKU HUryp;

JIOKa3bIBaTh TEOMETPUUECKHE
YTBEPKACHUS,

BJIAJIETh CTaHapTHOU
KJIaccu(uKaue nIpocTpaHCTBEHHBIX
¢buryp (mupamubl, IIPU3MBI,
napasenenunessl);

HaXxoguThb OOBEMBI U  IUIOIIAIU

MOBEPXHOCTEH F€OMETPHUECKUX TEIN C
npuMeHeHueM Gpopmyi;

BBIUHCTISTh PACCTOSHUSL W YIJIBI B
MIPOCTPAHCTBE.

B nmoBcenHeBHOW JKM3HM W TIpU
U3YYEHUH IPYTUX IIPEIMETOB:
HCIIOJIB30BATh CBOMCTBA
reoMeTpUUYecKUX GUryp JUIsl peLieHus
3a/la4 MPaKTUYECKOTO XapakTepa H
3a/1a4 U3 Ipyrux odnacteit 3HaHui




COOTHOCHUTH IUIOILAN
MOBEPXHOCTEW TeEJI OAUHAKOBOU
(bopMBI pazIMUHOrO pa3Mepa;
COOTHOCHTb 00BEMBI  COCYZIOB
OJIMHAKOBOHM (hOpMBI Pa3IMYHOIO
pasmepa;

OLIEHUBaTh (POpPMYy MPaBHIBLHOTO
MHOTOTpAaHHHMKA TIIOCJIE CITHJIOB,
Cpe3oB u T.1L.(ONIpeaeIATh
KOJIMYECTBO BEpUIMH, pedep u
rpaHei MOJIy4EeHHBIX
MHOT'OTPaHHHUKOB)

Bexkropsl
KOOPJAMHATHI
MIPOCTPAHCTBE

u
B

OnepupoBath Ha 6a30BOM ypOBHE
MOHSITHEM JIEKapTOBbI
KOOPJMHATHI B IPOCTPAHCTRBE;
HaXOJUTh KOOPAMHATHI BEPIIUH
KyOa u MPSIMOYTOJIBHOTO
napajuiesenumneia

OnepupoBaTh MOHIATUAMH J1E€KAPTOBBI
KOOpJMHAThI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPANHATHI BEKTOPA, Yol
MEXIY  BEKTOpaMH,  CKaJsIpHOE
IPOU3BE/ICHUE BEKTOPOB,
KOJIJIMHEApHbIE BEKTOPBI;

HaxXoJUuTh PACCTOAHHUEC MCKIAY ABYMHA
TOYKaMH, CyYMMYy  BEKTOPOB U
IPOU3BE/ICHUE BEKTOpa Ha 4YHCIIO,
yrojl MEXIy BEKTOpaMH, CKaJIIpHOE
IIPOU3BE/ICHUE,
packiaabBaTh  BEKTOp IO
HEKOJIIMHEAPHBIM BEKTOPaM;
3aJaBaTh IJIOCKOCTh YpaBHEHHEM B
JIEKAPTOBOM CUCTEME KOOPAMHAT;
pemaThb npocTenme 3a1aun
BBEJICHHMEM BEKTOPHOTO Oa3uca

JBYM

Hcropus
MaTeMaTUKU

OnuceiBath OTJEIIbHBIE
BBIJAIOLIMECS pe3ybpTaThl,
MOJIyYCHHBIE B XOJE€ pPa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH;

3HAaTh MPUMEPBI MATEMATUYECKUX
OTKPBITHM U UX aBTOPOB B CBSA3U C
OTCUYECTBEHHOW U  BCEMHUPHOU
HCTOpPHEN; IIOHUMAaTh ponb
MaTeMaTuKu B passutuu Poccun

Hpe,Z[CTaBJ'IHTL BKJIaJd BBIAAKOIINXCA
MaTE€MaTUKOB B Pa3BUTUC MATCMATHKN
1 UHBIX HAYYHBIX O6HaCTeI>'I;
IIOHUMAaThb POJIib MaTeMaTHKHU B
pa3BUTHU Poccun

MeTtoap!
MaTeMaTHUKH

[IprMeHsATh W3BECTHBIE METOJbI
IpU  pELIEHWH  CTaHIAPTHBIX
MaTeMaTHUYCCKHUX 3aJ1a4;

3aMeyaTb M XapakTepU30BaTh
MaTeMaTHYECKHE
3aKOHOMEPHOCTH B OKPYXaroIIeh
NEeUCTBUTEIILHOCTH,
MIPUBOJIUTH
MaTeMaTHYECKUX
3aKOHOMEPHOCTEW B IPUPOJIE, TOM
qHCIIe XapaKTePU3YIOIIHNX
KpacoTry u COBEPILIECHCTBO

IpUMEpPHI

Hcnons3oBars
JI0Ka3aTelIbCTBa,
JI0Ka3aTelIbCTBO u
OIIPOBEPIKEHUE;
MIPUMEHATh  OCHOBHBIE  METOJIbI
pelIeHns MaTEMaTUUECKUX 3aay;

Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B pupoje
XapaKkTepU30BaTh KpacoTy u
COBEPILEHCTBO OKPYKAIOIIETO MUPA U
MIPOU3BEICHUN HCKYCCTBA;
MIPUMEHSITh MIPOCTEUILINE
MIPOTrPaMMHBIE CpeacTBa "

OCHOBHBIC MCTOIBI
MMPpOBOIHUTD
BBIITOJIHATH




OKPYXKAaroIIero Mupa U | DJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
MPOU3BEJICHUN NCKYCCTBA CHUCTEMBI npu perieHnu
MaTeMaTHUYeCKUX 3a7au




