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PABOUYASL IIPOT'PAMMA
I MATCMATHKE

(y1rnyG:ICHHIIF YPOBCHE)
10-11 knaccm



IMosicuuTeILHAS 3aIMCKA

Pabouas nmporpamma 1o maremaruke (yriryOJeHHBIH YpPOBEHB) Ha YPOBHE CPEIHEr0o OOLIEero
obpazoBanust (10-11 xmaccel) cocTaBieHa B COOTBETCTBUHM C TpeboBaHusMu DenepanbHOro
rocyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHmapTa cpeaHero obmiero odpazoBanus (PI'OC COO),
MIPUMEPHON OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CpeIHEro ooImero oopa3oBaHus, OCHOBHOMN
oOpasoBarenbHON TporpamMmbl  cpennero odmero obpaszoBanus ['BOY COII Nel7 r. Cei3panu,
yuebnoro mnana [ BOY COLI Nel7 r. Cei3panu.

Hannas pabouas nmporpamma peanusyercs Ha ocHoBe YMK Mopakosuua A.I'., CemeHoBa
I1.B. (Moxyns: anreOpa u Hadana MaTematuieckoro ananuza) 1 YMK Aranacsna JI. C., Byry3oBa B.
®., Kagomuera C. b. u ap.( Monynb: reoMeTpusi) Ha YIIIYOJICHHOM YPOBHE.
Ha usyuenue yueOHoro npeamera «Martematuka» B 10-11 kmaccax otBoautcst 204
Jaca B IoJl, M3 pacueTa 6 4acoB B HEJIENIO B KaXI0M KJlacce:

10 xitacc — o 6 gacos B Henemo, 204 yaca B rox,
11 xiacc — o 6 yacoB B Hexento, 204 yaca B rox,.

W3 Hux Ha u3ydeHue Mouyis «Anredpa U Hayaja MaTeMAaTUYECKOTrO aHaliu3a» Ha
yriay6néHHoM ypoBHe oTBoauTcs B 10 kiacce — 4 yaca B HeJIelNt0, 4To cocTaBiseT 136 yacoB B 1o, B
11 knacce — 4 yaca B HeIENIO, YTO cocTaBasAeT 136 4acoB B ro/l.

Ha u3yuenue monyns «I'eomerpusi» Ha yriryOlieHHOM ypoBHe oTBoauTcs B 10 kimacce — 2 vaca
B HEJNENI0, YTO COCTaBisgeT 68 4dacoB B roja, B 11 kiacce — 2 yaca B HEAEIIO, YTO COCTaBIIsIeT 68
Y4acoB B roJl.

Ilanupyembie pe3yabTaThl 0OCBOEHHS yueOHOro mpeamera «MaTeMaTHKa»
(Yrny0éHHbI ypOBEHBb)

I[Inanupyemsbie pe3yabTarbl OCBOeHHMs y4deOHOro mnpeaMera «MarTtemaTuKa.
Yruy0/1éHHBII YPOBEHb.

W3ydenue anredpbl 1 HaYaJl MaTEMaTHUECKOI0 aHAJIM3a B CTApIIEH HIKOJIE Ja€T BOZMOKHOCTh
00y4aromuMcs TOCTUTHYTb CIIEIYIOLINX Pe3yJIbTaTOB.

JIuunocmmuuie peynomamoi:

— NpeJCTaBIeHHE O MpOo(EeCCHOHAIBHOM JAEATENIbHOCTH YYEHBIX- MaTeMaTHKOB, O
pa3BUTHH MaTeMaTHKH OT HOBOro BpeMeHH /10 HAIMX JTHEH;

— yMeHHe sCHO (OpMyIHpOBaTh M apryMEHTHMPOBAHHO U3JaraTb CBOU MBbICIIH;
KOPPEKTHOCTH B OOIIICHUN;

— KPUTUYHOCTh ~ MBILIUICHHUS, YMEHHME paclo3HaBaThb JIOTUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIIMYATh TUTIOTE3Y OT (haKTa;

— KpEaTUBHOCTb MBIIUICHUS, UHUIIMATUBA, HAXOIYMBOCTh, AaKTHBHOCTH MPHU PEIICHUU
MaTeMaTHYeCKUX 3aj1ay;

— CMOCOOHOCTh K ACTETHUECKOMY BOCHIPHUATHIO MaTeMaTHUeCKUX OOBEKTOB, 3ajad,
peuIeHu!, pacCcyKaCHUM.

Memanpeomemmnvle pezyiomamol:

— JIOCTaTOYHO pa3BUTHIE TMpEACTaBIeHUS 00 HAeIX M MEeToAax MaTeMaTHKU Kak
YHUBEPCAJIBHOM SI3bIKE HAYKH U TEXHUKH, CPEJICTBE MOJCIMPOBAHUS SIBJICHHUI U MPOLIECCOB;

— YMEHHE BUACTh NPHUIOKECHUS MONYyYCHHBIX MaTeMaTHUYECKUX 3HAHUH B APYTUX
JIMCLUIUIMHAX, B OKpPYXaroIleH KU3HU;

— YMEHHE HCIOJb30BaTh PA3IUYHbIE UCTOUYHUKU MHPOPMAIUU ISl PEIIeHUs y4eOHBIX
npobiuewm;

— YMEHHE IPUHUMATH PEIICHNE B YCIOBHIX HETIOJHOW W M30BITOYHON WH(OpPMAIINH;

— yYMEHHUE NMPUMEHSATh HHIYKTUBHBIE U I€YKTUBHBIE CIIOCOOBI pacCyX/IeHU;

— YMEHHE BUETh pa3IN4Hble CTpATerUu pelIeHus 3a/1a4, INIAHUPOBATh U OCYIIECTBIISATh
NeITeIbHOCTD, HAIPABJIEHHYIO Ha UX peIleHHE.

Memanpeomemnvimu  pesyibmamamu  0C60€HUsA Kypca Aeaaemca opmuposanue
YHUgepcanvuvix yueonvix oeticmeuit (YY/I).

Pezynamusnvie YV/:



* CaMOCTOSITEIILHO OOHAPYKMBATh M (POPMYIHPOBATH YIEOHYIO MPOOIEMY, ONPEACIATh 1IEITb
VI

* BBIABUIAaTh BEPCHM pELIECHUS MPOOJEeMbl, OCO3HABATh (M WHTEPIPETHPOBATH B Ciyyae
HE00XO0IMMOCTH ) KOHEUHBIN pe3ysIbTaT, BBIOMPATh CPEICTBA JOCTHKECHUS LIENIH U3 MPEIIOKEHHBIX, a
TaK)Ke UCKaTh UX CAMOCTOSITENILHO;

* COCTaBIIATh (MHIMBUAYATbHO WM B TPYIIE) IUIaH PEIICHHS MpPOOIeMbl (BBIIOIHEHUS
MIPOCKTA);

* paboTas Mo IUIaHy, CBEPSTh CBOM JCHCTBUS C LEIbIO U MPH HEOOXOIUMOCTH HCIIPABIISATH
OLIMOKHU CaMOCTOSITENILHO (B TOM YHCIIE M KOPPEKTUPOBATH IUIaH);

* B IMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSTEILHO BEIOPaHHBIE KPUTEPUU OLICHKHU.

Ilo3nasamenvnvie YVVJI:

* IPOBOJIUTH HAOIIOJICHUE U SKCIIEPUMEHT 101 PYKOBOJCTBOM YUUTEIIS;

* OCYILECTBJIATh PACHIMPEHHBIN MOUCK HH(OPMALIUU C UCHIOIB30BAHUEM PECYPCOB OMOITHMOTEK
u NHTepHera;

* co3/1aBaTh U MpeoOpa3oBbIBATH MOJIEIH U CXEMBI JJIs PEILECHUS 3a/a4;

* OCYIIECTBIISITH BBIOOP Harbosee Y3p(HEeKTUBHBIX CIIOCOOOB PEIICHUS 32/1a4 B 3aBHCUMOCTH OT
KOHKPETHBIX YCJIOBUI;

* aHAJIM3UPOBATH, CPABHUBATH, KIIACCH(PUIMPOBATH U 00001aTh (haKTHI U SBICHHS;

* 1aBaTh ONpPEAEICHUS MOHATHUSIM.

Kommynuxamuenvie YV/]:

* CAMOCTOSITENIbHO OPTraHM30BBIBATh yU4EOHOE B3aUMOJICHCTBUE B TpyIIEe (ONpeaeisTh oOIIue
LI€JI1, IOTOBApUBATHCA APYT C APYTrOM U T. 11.);

* B IMCKYCCHH YMETh BBIIBUHYTH apT'yMEHTBI U KOHTPAPTyMEHTHI,

* YUYUTBCA KPUTUYHO OTHOCHUTBCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IIPHU3HaBaTh
OIIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €T0;

* [IOHMMAas TO3MLMIO JIPyroro, pasiuyaTb B €ro pedyu: MHEHHUE (TOYKy 3peHus),
JI0Ka3aTeNIbCTBO (apryMEHTHI), (PaKkThl (TUIIOTE3bI, AaKCHOMBI, TEOPHH);

* YyMEThb B3IJIIHYTh HA CHUTYalMI0 C MHOM MO3WIMHM W JIOTOBAPUBATHCA C JIFOJbMH HHBIX
O3UIHH.

Ilpeomemmnoie pe3yromamul:

1)umers mpezcTaBieHHe 00 OCHOBHBIX M3Y4aeMbIX MAaT€MaTHYECKHX MOHATHUSX, 3aKOHAX U
METOJ1aX, MO3BOJISIOIIUX OINUCHIBATh U HCCIENOBAaTh pEajbHbIE IPOLIECCHl U SBIEHUS: YHUCIIO,
BEJIMYMHA, alredpandyecKkoe BeIpaKeHUe, ypaBHeHUe, QyHKIM, cilydaiiHas BEIMUYMHA U BEPOSITHOCTD,
MPOU3BO/IHAS W MHTETpaJl, 3aKOH OOJIBIIMX YHCEJ, IPUHIUI MaTeMaTHYeCKOH WHIYKIIUH, METOJbI
MaTeMaTHYECKUX PacCyKICHUH;

2)BIaneTh KIFOUYEBBIMA MAaTEMaTHYECKUMU YMEHUSMHE: BBIIOIHITH TOUYHBIE U IPUOIMIKEHHBIC
BBIYHCIICHHS C JIEHCTBUTENLHBIMH YUCIIAMU;

BBIMOJHATH  (MpocTediine) npeoOpa3oBaHUsl  BBIPAXKEHHM, BKIIOYAIONIUX  CTEIEHH,
norapu@Mmbl, pagrKaibl 1 TPUTOHOMETPUYECKHE PYHKIINU;

pemarh (TMpocTellINe) ypaBHEHHUS, CUCTEMbl YpaBHEHHWI, HEpaBEHCTBA M CHUCTEMBI
HEpPaBEHCTB;

pemarth TEKCTOBbIE 3aJauu; HUCCIeNoBaTh (YHKIUHU; CTPOUTh UX TpapuKku (B MPOCTEHIIMX
clIy4dasx);

OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHI B TIPOCTEHININX MPAKTHYECKUX CUTYAIHSX;

OPUMEHATh MAaTEMaTUYECKYl0 TEPMHUHOJOTMIO M CHMBOJIMKY; JIOKa3blBaTh MaTeMaTHYECKUE
YTBEPKICHUS,

3)npumMeHsaTh TpUOOpPETEHHBIE 3HAHMS M YMEHHUS JJIs pelleHHs 3agad MpPaKTHYEeCKOTro
XapakTepa, 3a/1a4 U3 CMEKHBIX JUCIUILINH.

IIpeaMeTHbIe pe3yibTaThl 00y4eHHSI MATEMAaTHKHU B CPeIHel HIKOoJIe

BbIHyCKHI/IK HAYYIUTCH BI)IIIyCKHI/IK MOJYYUT BO3MOKHOCTH

HAYIUTbLCA

Bommyckauk Hayuntcs B 10-m kiacce (A1 yCHENIHOTO

IMPOJOJIZKCHU S 06p330BaHI/IH IO CIICHHAJIBHOCTAM, CBsA3AaHHBIM C Bbll’lyCKHuK nojysum




MPUKJIAHBIM UCIIOJIb30BAHUEM MATEMaTHKH ):

JlelicTBUTENbHBIC YMCIIA U BBIPAKECHUS

*CBOOOIHO OMEpUPOBATh MOHATHSAMH: HATYpalbHOE
YUCIIO, LEJ0€ YHUCIO, PAlMOHAIBHOE YHUCIIO0, UPpAMOHATIBLHOE
YHCIIO0, ICUCTBUTEIIFHOE YUCIIO.

*BrImoHATE apupMeTHICCKHE JIercTBUA c
JNEUCTBUTENbHBIMU YHCIIAMHU, COYETasl YCTHbIE M IMHUCbMEHHBIC
MPUEMBL.

*/ImeTh nipescTaBieHre O KOMIIEKCHBIX YHUCIIaX.

*BBINOIHATH apupmMeTuIecKue JEUCTBHUS c
KOMIUIEKCHBIMU YHCIIaMHU.
*CBOOOHO OMEPUPOBATH TOHATUSMHU: OOBIKHOBCHHAS

npobb, AecaThyHas IpoOb, MpUONKEHHOE 3HAUYEHUE 4YHUCIA,
YacTh, J10J15, OTHOIIICHUE, POIICHT.

*/1300pakaTh Ha YHCIOBOM TMPSMON JEHCTBUTEIBHBIC
YHUCIIa, LeJble CTETIEHHU YHCeT.

*BhINONHATh OKpyIJIeHHE JEHCTBUTENBHBIX YHCET C
3aIaHHON TOYHOCTBIO.

*CpaBHHUBATh U YIOPSAOYNBATH ICHCTBUTENIBHBIE YHCA.

*CBO0OO/IHO  OIEpPUPOBATh TMOHATHUAMH: «IOHM)KCHHE
MPOLIEHTA», IIOBBIIICHNE MPOLIEHTa»; (POPMYyIaMU BBIYUCICHUS
MIPOCTOTO U CJIOKHOTO MPOIICHTOB.

*CB0OOOAHO  oOmepupoBaTh  MOHATUAMU:  YHCIOBAS
OKPYKHOCTb, IJIUHA 1yTU YUCIOBOW OKPYKHOCTH.
*300paxars Ha YUCJIOBOM OKPY>KHOCTH

JICHCTBUTEIIBHBIE YHCIIA, COOTHOCUTD UX C CHHYCOM M KOCUHYCOM
COOTBETCTBYIOIErO 4ucia. VCrosib30BaTh JIMHHIO TaHTEHCOB
JUI N300paKEHUs TAHI€HCA YUCIIa, IPUHAIEKAIET0 YUCIOBOU
OKPY>KHOCTH.

*OneHUBaTh 3HAKM CHHYCA, KOCHHYCa,
KOTaHI'€HCa TOYEK YUCIIOBOM OKPYKHOCTH.

*Haxonute TpuroHomerpuueckue 3Ha4eHHs] (QyHKUIUN C
YHCJIOBBIM U YIJIOBBIM apryMmeHTaMu. COOTHOCUTH MEXTy c0o00ii
YHUCJIOBOW U YIJI0OBOM apryMEHTHI.

TaHIr¢Hca U

*CBOOOJTHO  OmMepUpOBaTh  IMOHATHUSMHU:  APKCHUHYC,
apKKOCHHYC, AapKTaHI€HC M AapKKOTAHI'€HC 4YHucia. YMeTb
BBIYUCIIATH 3HAUEHHSI apKPYHKLUH.

*BrimonusaTe  mpeoOpa3oBaHMsl — LENbIX,  JPOOHO-
pallMOHAIBbHBIX BBIPQXKEHUW W BBIPAKEHUH, COAEpXKAIIUX
paauKabl.

*BrinonssTs TOKJIECTBEHHBIE npeoOpa3oBaHus

TPUTOHOMETPHUYECKUX BBIPAKEHUH C WCIOJIB30BaHUEM (HOPMYIT
(OCHOBHOTO TPUTOHOMETPHUYECKOTO TOXKIECTBA, (POPMYIT CYMMBI
U Pa3HOCTH apTyMEHTOB, TBOWHOTO apryMEHTa, 3aMEHBI CYMMBI
IIPOU3BENICHUEM).

B nosceonesHoul dHcU3HU U NPU U3YUEHUU OPYeUX YUEOHbIX
npeomemos.

*BBIMONTHATE ¥ OOBSCHATH PE3yJbTAThl BBIYUCICHUS TPU
pELIeHUH 3aJ1a4y MPAKTUYECKOro XapakTepa.

*BBIMOTHATE TpakTHYeCKHe Pacy€Thl ¢ MCIOIh30BAHUEM

pu HE00X0IMMOCTH CIIPaBOYHBIX MaTepHUasoB u
BBIYHCIINTEIBHBIX YCTPOKCTB.
*CocTaByIATh M OLIGHMBATh pa3HbIMU  CIIOCOOAMU

YHUCIOBBIC BBIPAXKCHHUA IMPU PCIICHUU IPAKTUYCCKUX 3adad MU
3ala4 U3 Jpyrux y‘-IC6HLIX MMpECaAMCTOB.

BO3MOICHOCNb HAYYUMbCA 6 10-m xnacce

(Ons obecneuenus B03MONCHOCMU
nPOOONINCEHUS. obpazosanus no
CNeYUuaIbHOCMIM, CBA3AHHBIM c

UCCTIe008AMENLCKOU  0esIMEeIbHOCIbIO 6
obracmu Mamemamuxu).

JleficTBUTENIbHBIC YHCia "
BBIPAXKEHUS
. CBobonHO OIIEPUPOBATH

YHUCJIOBBIMU MHOKECTBAMU IIPU PELICHUN
3a/1ad.

* lImerb 6a30Bble MpenCTaBICHUS
0 MHO>KECTBE KOMIUIEKCHBIX YHCEL.

* Ilonmp30BaTbCsi OLCHKOM W
IIPUKUAKON ITPU NMPAKTUYECKUX PACUETAX.

* [IpumensATs npu peleHuu 3agad

npocteiiimre  (QYHKIUM  KOMILIEKCHOM
MIEPEMEHHOMN Kak F€OMETPUUYECKHE
npeoOpazoBaHusl.

* [IpumeHATh npy pemeHnu 3aaa4d
OCHOBHYIO TEOpeMY anreOpsl.
*][IpuMeHATh NpU peleHun 3ana4

LIEJIOYHCIICHHBIC " LIEJI03HAYHBIC
MHOTOYJICHBI.

*Brnaners MOHATHIMH
<<HIpUBOJHMMBbIC Hu HEIIPUBOJHUMBEIC
MHOI'OYJICHB» W MNPHUMEHATh HX IIpH

peLIeHNH 3a1au4.
*MImMeTs 06a30Bble Ipe/CTaBICHUS
0 MHO>KE€CTBE KOMIUJIEKCHBIX YHCEN.
[IpuMeHATh MpU pelIeHu  3aaay

npocremue (QyHKIUH  KOMILTIEKCHOM
IIEPEMEHHOMN Kak r€OMETPUYECKHUE
peoOpa3oBaHMUsL.

OyHKIMU

* Brajerp MOHATHEM aCUMIITOTHI
U yMEThb HaxXOJUTh BEpPTUKAJIbHbBIE,
TOPU30HTAIIbHBIC u HaKJIOHHBIE
ACUMIITOTHI.

* [IpumMeHsATH METOIBI peIIeHUs
(YHKITMOHATIBHBIX yYpaBHEHUM u
HEPABEHCTB.

DNeMEHTBI MaTeMaTU4ecKoro
aHanu3a

* CBOOOMHO BIaNETh ammapaTrom
MaTeMaTH4eCKOro aHanm3a JUTS
BBIUHMCIICHUS TPOM3BOAHBIX  (DYHKIIMH

OJIHOM IEPEMEHHOM, I UCCIEA0BAHUS U
nocTpoeHust rpadukoB (yHKIMNA, B TOM
YHClIe UCCIIEOBAHUSI Ha BBIMYKIIOCTD.
* VYMeTp [NpuUMEHATh  IpHU
penieHuu 3a1a4 TeopeMel Beliepmrpacca.
. Ymers BBITOJIHATD
MpUOIMKEHHBIE BHIYHCIICHUS.

‘OHepI/IpOB aTb IIOHATHCM




*BBINONHATE  TOXAECTBEHHBIE TMpPeoOpa3oBaHUS  MPH
PELLICHNH 3a/1a4 Ha YPOKax IO APYTrUM JUCIUIUIMHAM.
OyHKIUU

*BrnageTs MOHATHSAMU: 3aBUCUMOCThH BEJMYHH, (YHKIIHS,
apryMeHT W 3HadeHWe (yHKIUU, O0O0NacTh OMpEeNeNieHUs U
obsacTe 3HaYeHWW (yHKIHHM, TpaQuK 3aBUCUMOCTH, Tpaduk
byHKINN.

*3HaTh CBOWCTBa (PYHKIIMW: BO3pacTaHWe W yOBIBaHHE
¢yHKIMHM HA  YHCIOBOM  TPOMEXKYTKE, HaumOoibliee U
HaVMEHbIIIee 3HAYCHHS (YHKIMU Ha YHCIOBOM IPOMEXYTKE,
OTPAaHUYEHHOCTb,  BBIMYKJIOCTb, HEMNPEPBIBHOCTh  (YHKIUH,
YETHOCTh W HEYETHOCTh (PYHKUUH, MEPHOAMYHOCTH (PYHKIUH,
HyTd (QYHKIUU, TPOMEKYTKHM 3HAKOIOCTOSHCTBA, YMETh HX
JIOKa3bIBaTh U IPUMEHSTDH B PELICHNU 33/1a4.

*Brnagets MOHATUSMU: TPUTOHOMETpUYECKHE (DYHKIUH,
o0paTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

*YMeTb  CTpPOUTh  TpapuKd  TPUTOHOMETPUUYECKUX
GyHkuuii u  apkQyHKOHUA, OCYHIECTBISATh HapajuIeNbHBINA
nepeHoc rpaduKoB, CKATHE U PACTSKEHHE BAOJIb OCH OPJIMHAT U
BJI0JIb OCH abcuuce.

*CoOTHOCUTH TpaUUecKOe U aHATUTHUYECKOE 3aJaHUS
AJIEMEHTApHBIX (PYHKIIHH.

*OnuceiBaTh MO TpaduKy cBoicTBa (YHKUIUN (YUTATh
rpaduK), UCCIIEOBaTh CBOMCTBAa (PYHKUIUH M CTPOUTH TpaduKu
M0 pe3yJbTaTaM HCCIEI0BaAHNUS.

*CTpouTh TpauK rapMOHUYECKOTO KOJICOAHUSI.

*CTtpouTth rpaduKu ¢ MOJTYJIEM.

*Pemars ypaBHEHHWs, HEpaBeHCTBA U 33Ja4d  C
napaMeTpamu, UCMOJNb3ys (YHKIIMOHATBEHO-TPaQUUECKUNA METO/.

B nosceoneegnoii scuznu u npu uzyuenuu opyaux yueOHwvIx
npeomemos.

*Ompenenarts 1m0 TpapukaM ¥ HUCIONB30BaTh IS
peleHus] MPUKIAIHBIX 3a7a4 CBOWMCTBA peaibHBIX MPOILIECCOB U

3aBUCUMOCTEH, WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAKTUYECKOU 3a1a4u.
*Onpenensith o rpadgukam MPOCTEUIIINE

XapaKkTEepUCTUKH TEPUOJNYECKHX IPOLIECCOB B OHMOJIOIUH,
SKOHOMMKE, MY3bIKE, PaIHOCBSI3U U T. 1.

DneMEeHThl MaTEMAaTUYECKOT0 aHAIN3a

*Brnanets MOHATHSAMM: 4YMCIOBas MOCIEI0BATEIbHOCTD,
rpaduK YHUCIOBOW IOCIIEAOBATENLHOCTH, CIIOCOOBI 3a/aHUs
YHUCIIOBBIX  IIOCJIE0BATEIbHOCTEM, apudmernyeckas U
reOMEeTpHUUECKasi IPOrPECCUN.

] [puMeHATh NpH pElICHUH 33]1a4 CBOWCTBA W NPU3HAKH
apu(MeTHUECKON U TeOMETPUYECKON MPOTPECCHil.

*Bimagers [IOHSITHEM «DOECKOHEYHO yOBIBaroIas
reOMETpHUUECKas MOCIIE10BATENIHOCThY, YMETh IIPUMEHSATD €r0 B
pelIeHNH 3a1a4.

*OnepupoBarb MOHATHSIMMU: npenen
MOCIIEI0BATENbHOCTH, Mpened (QyHKIMM Ha OeCKOHEYHOCTH,
npezen GyHKIUU B TOUKE.

*YMeTh MPHUMEHSTh TEOPUI0 TMPEAETOB JUIsl PEIICHUS
3a/1a4, B YaCTHOCTH JJIs1 OTBICKaHUS IIPOM3BOAHOM.

*Brnanets moHsTHsAMH: NpOU3BOJHAsS (YHKIUU B TOUKE,
KacaTeJbHast K rpaduky QyHKIUH, TPOU3BOIHAS (PYHKIUH.

<<mepBooOpa3Has» NMPH PEIICHUH 3a]1aU.
*Bprunciare IIPOU3BOIHYIO
OJHOWICHA, MHOI'OYJIEHA, KBaJpPaTHOIO
KOPH$, IPOU3BOJHYIO CYMMBI () yHKIIMH.
*OBJ1aJIETh OCHOBHBIMH
cBefeHusiMM 00 uHTerpaine HeioToHa -
JleiiOHMIIAa ¥ €T0 IPUMEHEHUH.
*Bprunciare c IIOMOMLIBIO
uHTerpajga 00bEMBI TeJ BpalleHusl.
YpaBHEHMS U HEPABEHCTBA
* CBOOOJHO BIaNeTh METOJAMHU

peH_IeHI/ISI TpI/IFOHOMeTpI/I‘-IeCKI/IX
YPaBHEHUH U X CHCTEM.
. Pemrate 0a30BbIE

TPUTOHOMETPUYECKHE HEPAaBEHCTBA U HX
CUCTEMBI.

* Bobmonuiars ot0op KopHel
YPAaBHEHUN WM PEIICHUM HEPABEHCTB B
COOTBETCTBUM C  JONOJHUTEIBHBIMU
YCJIOBHUSIMU Y OTPaHUYCHUSMU.

*CBOOOJHO oOmpeaensaTb TUN U
BbIOMpAThH METOL peueHus
[IOKa3aTeIbHbBIX M  JIOTapU(PMHUECKUX
yYpaBHEHUH 51 HEPaBEHCTB,
UPpalOHAIbHBIX u
TPUTOHOMETPUYECKUX  YPAaBHEHUH W
HEPABEHCTB.

*CB0OOOAHO  pelaTh
JMHEVHBIX YPaBHEHUH.

*/cnonp30BaTh METOJ
WHTEPBAJIOB NI PEILICHHs HEPABEHCTB.

*Pemars OCHOBHBIE THUIIBI
YpaBHEHUN U HEPABEHCTB c
rapamMeTpamu.

IIpuMeHATh IIpU pELIEHUH 3a1ady
HepaBeHcTBa Komm — DByHskoBckoro,
Wencena, Beprymn.

DONeMEeHTbl TEOPUU MHOXKECTB U
MaTEeMaTUYECKON JIOTUKH

*  OmnepupoBaTh  MOHSATUSIMHU
CYETHOT'O ¥ HECUETHOTO MHOXKECTBA.

CUCTCMBI

. OmnepupoBath MOHSITHEM
OmpeieNieHus,  OCHOBHBIMH  BHUIAMH
ONpEeACIICHUN.

* IloHumarh CyTh KOCBEHHOIO
JIOKa3aTeNbCTBA.

. IIpumMeHATH METOJ
MaTeMaTH4eCKOn UHAYKIHH JUISE
IIPOBEJICHUS paccyXaeHUI u
JIOKa3aTeNbCTB.

* Hcnonb3oBarb  TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK JUIS  OMHUCAHUS
pEaJIbHBIX MTPOLIECCOB U SIBJIECHUM.

CratucTuka " TEOPHS
BEPOSITHOCTEM, JIOTHKA U KOMOMHATOpHKA




*3HaTh ¢busnveckuit
MIPOU3BOAHOM.

*YMeTh OIpeNeNATh 3HaYeHnEe MPOU3BOIHON (PYHKIIMH B
TOYKE IO M300paXKEHUIO0 KacaTeJIbHOU K TpaduKy, MPoBEAEHHON
B ATOH TOYKE, HAXOAUTH YIIIOBOK KO3(PHUIMEHT KacaTelbHOU B
TOYKE.

*Haxonute CKOpPOCTP M YCKOPEHHME KakK IPOU3BOJHBIE
(YHKLUU OT IIyTH U CKOPOCTH COOTBETCTBEHHO.

*HaxoauTe ypaBHEHHE KacaTeJIbHOM.

FeOMETPUYECKUN U CMBICII

*MccnenoBare  (YyHKIIMIO HAa  MOHOTOHHOCTh M
9KCTPEMYMBI C TOMOUIBIO TPOU3BOTHOM.
*Haxonmute HauMeHbIlee U HaWOOJBINEC 3HAYCHUS

(GYHKIIMU HA 3aJJ]AHHOM OTPE3KE C IIOMOIIBIO MPOU3BOIHOM.

I[Ipumensats Gopmynsl u npaBmwia JudQepeHIpPOBaHUSL
AJIEMEHTAPHBIX () YHKITHIA.

*CtpouTth rpadvKi ¥ IPUMEHATh UX K PEIICHUIO 3aa4, B
TOM YHCJIC 33]1a4 C IapaMeTPOM.

B noseceomesnot orcusnu u  npu  usyyeHuu Opyeux
npeomemos:

*Pemate mpukiIagHbIE 3amaud 10 OWOJIOTHH, (DH3HKE,

XHUMHUU, 3KOHOMHMKCE, CBA3aHHBIC C HCCIICIOBAHUECM
XAPAKTCPUCTHUK TIPOLCCCOB, HHTCPHIPCTUPOBATL IMOJTYYCHHBLIC
PE3yIbTaThl.

YpaBHEHHUsI U HEPABEHCTBA

* CBo0OAHO omnepupoBaTb MOHATUSAMHU: YpaBHEHHE,
HEPaBEHCTBO, PABHOCWJIbHBIC YPABHEHUS U HEPABEHCTBA.

. Bnagers pa3HbIMH METOJaMHU peleHus
TPUTOHOMETPUYECKHX YpPaBHEHUH. YMETh MPOU3BOAUTH OTOOP
KOPHEW TPUTOHOMETPUUYECKOTO YPaBHEHHUS.

* BbInonHAT, paBHOCWIBHBIE MPEOOPAa30BaHUS IPH
pELICHNN YPAaBHEHUI U HEPABEHCTB.

* MHcnonbs3oBaTb METOX MHTEPBAIOB I PELICHUS
HEPaBEHCTB.

* Pemate TpUroHOMETpUYECKNE HEPABEHCTBA.

* Pemats cucteMsl ypaBHEHUN U HEPABEHCTB.

B nosceonesnou oicusnu u  npu  usyyeHuu Opyaux
npeomemos.

* lcnonp30BaTh ypaBHEHUS U HEPABEHCTBA IIPU PELICHUHU
3a/1a4 Ha ypOKax IO IPYTrUM JUCLUIIINHAM.

* YMeTh OLEHUTh M HHTEPIPETUPOBATH IOJYYCHHBIN
pe3ynbTar.

* MHcnons3oBare ypaBHEHUST UM HEPABEHCTBA  Kak
MaTE€MaTU4YeCKUEe MOJEIN I ONMCAHUs PEANBHBIX CUTYalUl U
3aBUCUMOCTEHN.

DNEMEHTHI TEOPUHM MHOXKECTB U MAaTEMATUYECKOM JIOTUKH

* CBo0OomHO oOmnepupoBaTh MOHATUSMHU: KOHEUHOE
MHOXECTBO, 3JIEMEHT MHOXKECTBA, IIOJIMHOXKECTBO, IIEpECEUEHUE

U Oo0beIMHEHHWE MHOXKECTB, YHCIOBbIE MHOXECTBAa Ha
KOOPJMHATHOU IIPSIMOM.
* Haxoauth mnepecedeHne U OOBEAMHEHHE JIBYX

MHOXECTB, MPE/ICTaBIECHHBIX IpadUyecKu Ha YUCIOBOU MPSIMOM.
 Crpoutrp Ha YHUCIOBOM MPSAMOM MOJIMHOKECTBO
YH1CJIIOBOI'O MHOXKECTBA.
. 3anaBatb MHO>KECTBA
XapaKTEPUCTUYECKUM CBOMCTBOM.

TePEYNCICHIEM u

* Bmagers ¢opmynoit OuHOMa
Herotona.

*metn [peACTaBIICHUE 0
CTaTHCTUYECKUX THUIOTE3aX M IPOBEPKE
CTaTUCTUYECKOMN TMIIOTE3bl, O CTATUCTUKE
KpUTEpHUA U €€ ypOBHE 3HAYMMOCTH.

*/ImMeTp mpencTaBlEeHHE O CBS3H
IMIIUPHUYECKHAX u TEOPETUYECKHUX
pacnpeneneHui.

TekcroBble 3a1a4n

*Pemrate 3a1a4n pasHbIX TUIIOB, B

TOM  YHCIIE€  3aJa4d  TOBBIIICHHOM
TPYAHOCTH.

*BriOuparh onTUManbHBIA METO[
pereHus 3ajauu, paccmaTpuBas
pa3IUYHbIC METOIBI.

*CTpoUTh  MOJEIb  peIleHUs
3aJaud, MPOBOIUTH  JOKa3aTelbHbIC
paccyXaeHusl.

*Pemate  3amaum, TpeOyromme
nepedopa BapHUaHTOB, IIPOBEPKH
yCIIOBUH, BbIOOpa ONTUMAJILHOTO
pe3yJsbTara.

* AHaNM3UpPOBATh U
UHTEPIPETUPOBATH pe3ysbTaThl B
KOHTEKCTE YCIIOBHSI 3aJaud, BBIOMPATH
peleHus, HE IPOTUBOpEYALE
KOHTEKCTY.

» IlepeBomuTh mpH pELICHUU
3a/1a4i MTHGOPMAIUIO U3 OJTHOU (OpPMBI B
JPYTYI0, UCIIOJNIB3YSI IPU HEOOXOTUMOCTH
CXEMBbI, TaOJINILIbI, TPaQUKH, TUArPAMMBI.




* IlpoBoauTh  JOKa3aTENbHBIE  PACCYKIEHUS UL
000CHOBaHMS UCTUHHBIX U JIOXKHBIX YTBEPKACHUH.

B nosceonesnoui ocusHu u npu  usyueHuu Opyux
npeomemos:

* lcnonbp30BaTh YMCIOBbIE MHOXKECTBA HA KOOPAMHATHOM
IPSIMOM JJIsL OIIMCAHUS PEAIBHBIX IIPOLECCOB U SIBJICHUM.

* IIpoBOIUTH JIOTMYECKHE PACCYXKACHHUS B CHUTYaLUsAX
IIOBCEIHEBHOM JKU3HH.

Cratuctuka M TEOpUS BEPOSTHOCTEH, JIOTMKA U
KOMOMHATOPHKA

* VYMeTp oOnepupoBaTb OCHOBHBIMH OIHMCATEIBHBIMU
XapaKTEePUCTHKAMU YUCIIOBOTO HAaOOpa; MOHATUEM «T'€HEpaIbHAas
COBOKYIIHOCTb M BbIOOpKa M3 HEE», UCMONB30BaTh MpOCTEHIINe
pelaroue npaBua.

* OmnepupoBaTb HNOHATHAMM: BEPOATHOCTH M YacTOTa
cOOBITHS, CyMMa U MPOU3BEICHUE BEPOSITHOCTEH.

* BoruncnsaTs BeposTHOCTH COOBITUI Ha OCHOBE IMOJICUETA
Yrcia UCXO0A0B, B TOM YHCIIE C IOMOIIBI0 KOMOMHATOPUKH.

TexcToBble 3a1aun

* Pematp  TekcTOBBIE  3aJaud  pa3HbIX  THUIIOB
MOBBILIEHHOI'O YPOBHS CJIOKHOCTH.

* AHanu3upoBarh yciioBue 3a1aun. OnuckiBaTh peajibHbIe
CUTYallMH C IIOMOILBIO MAaTEMaTHUYECKUX MOJIEIICH.

* IloHumarh M UCHOIB30BaTh [UISl PELICHUS 3aJauu
UHPOpPMALIMIO, TPEJICTABIECHHYI0O B BUAE TEKCTOBOM H
CHUMBOJIBHON 3amucH, CcXeM, TaONul], Auarpamm, TIpaguKoB,
PHUCYHKOB.

* JleiicTBOBaTh 1O aAITOPUTMY, COJEpXKalleMycs B
YCIJIOBUY 33a4u.

* lcnonp30BaTh JOrM4eCKHe pacCyKACHUS IPU PELIeHUH
3a/1a4H.

* AHanu3upoBaTh M HUHTEPIPETHPOBATH IOJYUYEHHBIE
peleHNs B KOHTEKCTE YCJIOBUS 3a7ayM, BHIOUPATh pelIeHus, He
IPOTUBOpEYAILIE KOHTEKCTY.

* Pemate 3amauu, CBA3aHHBIE C JOJEBBIM Y4YacCTHEM BO
BJIa/IeHuU (pUPMOH, IPEANPUATHEM, HEIBUKUMOCTHIO.

* Pemarp 3amauM Ha NPOCTbIE MPOLEHTHI (CUCTEMBI
CKHUJIOK, KOMUCCHM) U Ha BBIYMCIIEHUE CJIOKHBIX MPOLEHTOB B
pa3IMYHBIX CXEMax BKJIAJI0B, KPEAUTOB U UIIOTEK.

* IlepeBoauTh MpHU peUICHUM 337a4d UHGOPMAIUIO U3
OJHOW (OpMBI B JPYryr0, HCIHONB3Ys TNPH HEOOXOIUMOCTH
CXEMBbI, TaOJINIIbI, TUarpaMMbl, TpaQUKH.

B nosceomesnou ocusnu U npu  usyveHuu Opyux
npeomemos:

* Pemars mnpakTHueckue 3ajaud, BO3HUKAIOIIUE B
CUTYalUsX TTOBCETHEBHOU KU3HU.

Bemmyckauk Hayuutcs B 11 kiacce (mnas ycmemHoro
MPOJOHKEHHsT 00pa30BaHUs IO CIEUUATbHOCTSM, CBSI3aHHBIM C
IIPUKJIAIHBIM UCIIOJIb30BAHUEM MATEMATUKH ):

Umucna u BeIpaKeHUS

* CB00OMHO oOmNEpHpOBaTh MOHATHAMHU: LEJIO0€ YHCIIO,
palMOHATILHOE YKCII0, UPPALMOHAIBHOE YHUCIIO, AEUCTBUTEIHHOE
yucio. VIMeTh npeacTaBiieHne 0 KOMIIEKCHBIX YHCIaX.

. BeImmonHaTh apudmernyeckue  JeHCTBUS c
JEHCTBUTEIBHBIMA YHCIAMM, COYETas YCTHbIE M NHCbMEHHBIE




IIPUEMBI.

. BoimonusaTs apudMeTHYECKUe  JCHCTBUS c
KOMIUIEKCHBIMU YHCIIaMHU.

» CpaBHMBATh U YHNOPSAAOYMBAThH JICHCTBUTENIBHBIE YUCIIA.
N3006paxaTh UX HA YUCIOBOU MPSIMOIA.

* BbINONHATE OKpyIJIEHHE JAEHCTBUTEIbHBIX YHCENI C
3aJaHHOM TOYHOCTBIO.

* CBOOOAHO oOmnEpUpOBaTh MOHITUAMHU «IIOHUKEHUE
IPOIICHTA», IIOBBILICHUE MPOIEHTa», (HOpPMyTaMH BBIYHCICHUS
IIPOCTOTO U CJIOKHOIO ITPOLIEHTOB.

* CB00OOIHO omnepupoBaTh MOHATHAMM: KOpPEHb N-Oi
CTENEHM M3 YHCIa, CTENEHb C PalMOHAIBHBIM I10Ka3aTeseM,
jorapudM yucia.

*  BpImonHATH  TOXKIECTBEHHBIE  NpeoOpa3OBaHM
MHOI'OYJIEHOB, B TOM YHUCJIE€ OT HECKOJIBKMX MEPEMEHHBIX.

. BoinonusaTe CTaHJIapTHbIE TOKJIECTBEHHbBIE
npeoOpa3oBaHUsl  TPUTOHOMETPHUECKUX, JIOrapu(PMUYECKUX,
CTENEHHBIX U UPPALMOHATIBHBIX BBIPAKEHUH.

B noeceonesnotii socusnu u npu uzyuenuu Opy2ux y4yeoHvix
npeomemos:

* BBINOIHATE U OOBACHATH PE3y/bTaThl BBIYUCICHUS NPU
peLIeHNH 3a]1a4 TPAKTUYECKOI0 XapakTepa.

* CocTaBiATh UM OLEHMBATh pPAa3HBIMH CIIOCOOAMU
YHCJIOBBIE BBIPAKEHUSI IPU PELICHUM NPAaKTHUUECKUX 3a1ad U
3aJa4 U3 APYrux y4eOHbIX PEeIMETOB.

* BBINONHATH TOXAECTBEHHbIE NpeoOpa3oBaHUs IpU
pEeLIeHUH 3aj]a4y Ha APYTruX y4eOHBIX MpeaMeTax.

OyHKIUU

* BraneTb NOHATUSAMU: 3aBUCUMOCTb BEJIMUYUH, (QYHKLHNSA,
apryMeHT W 3HaueHue (QYyHKIUHU, OOJACTh OMpeNeeHUus u
oOnacte 3HadeHUH (yHKIMM, TpadUK 3aBUCUMOCTH, Ipaduk
(GyHKIHH.

* 3HaTh CcBOicTBa (PyHKIMIl: BO3pacTaHHe M yObIBaHUE
(GYyHKIIMM Ha  4YHUCJIOBOM IPOMEXYTKE, HauOoiblliee WU
HalMEHbIllee 3HaueHHe (QYHKUIUU Ha YHCIOBOM IPOMEXYTKE,
OTPaHUYEHHOCTb,  BBIMYKJIOCTb, HENPEPBIBHOCTh  (YHKIIUH,
yéTHas U Heu€THas (YyHKIMM, nepuoaudeckass (QyHKIMS, HYIH
(GYHKIIMM, MPOMEXYTKM  3HAKONOCTOSIHCTBA, yMETh  HX
JIOKa3bIBaTh U IPUMEHSTH B PEIICHUN 3a]ad.

* OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMU: MpsMas
U oOpaTHas NPONOPLUOHATIBHOCTb, JIMHEHHas, KBajJpaTU4Hasd,
CTENEHHas, Jiorapu@muueckas M TIOKa3aTeabHas (yHKIUH,
TPUTOHOMETpUYECKHE (DYHKIUH.

 CpobOomgHO  BlaAeTh  MOHATHSIMHM:  CTEINEHHaf,
JorapugmMuuecKas 1 nmokasareiabHas (yHKIIMH, SKCIIOHEHTA.

* [IpumensTh cBolicTBa (GYHKIUHN MpU PEILIEHUH 3a/1a4.

. Ymets CTPOUTH rpaduku CTETIEHHO,
aorapudmuyueckoi u ITOKa3aTeIbHON byHKIHH,
TPUTOHOMETPUUYECKHUX (YHKIHUH.

* OnuceiBath 1o rpaduky cBoiicTBa (QyHKUUN (YUTATh
rpauk).

* HccnenoBath (yHKUMH U CTpPOUTh TpaduKkd IO
pe3yJpTaTamMm

HCCIIEIOBaHUSI.

* OcymecTBIATh MNapajuledbHbIl TepeHoc rpaduKoB




(GyHKIMH B KOOPAMHATHOHM IJIOCKOCTH, BBINOJIHATH CXKaTHE WU
pactsbkeHue rpaduKoB, CTPOUTH TpaduKH C MOYJIEM.

* Pemars ypaBHeHUs, HEpaBEeHCTBA M 3aJaud C
napaMeTpamu, UCIoJb3ys HYHKIIMOHATBHO-TpapUUECKU METO/I.

B noeceonesnotl sorcusnu u npu uzyuenuu Opyaux yueoHvlx
npeomemos:

* Ompenensath 1Mo rpadukaM © UCTHOIB30BATH IS
pELIeHUs] MPUKIAIHBIX 33]1a4 CBOWCTBA pealbHBIX IPOLECCOB U
3aBUCHUMOCTEH,

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOMU
MPaKTUYECKOU 3a/1a4u.

DneMEeHThl MaTEMAaTUYECKOr0 aHaIn3a

. Bnanets MOHATUSIMH: nepBooOpasHas,
HEONPEIEIEHHBIN UHTETPAJI, OIIPEAEIEHHBIN UHTETPAL.

* Brnagets mNOHATHAMM: KpPUBOJWHEHHAs Tparenus,
KpUBOJIMHEHHAs GUTYpPA; YMETh HAXOIUTh MX TUIOMIAIb.

[IpumensaTe B pemeHun 3agau Gopmyny HeroToHa -
JleitOHuLA U €€ cleICTBUSI.

B nosceomesnoii oicusHu u  npu  uzyueHuu Opyaux
npeomemos:

*Pemiate mnpukiagHele 3amaud 1Mo Ouonoruu, (u3MKe,
XUMUH, SKOHOMHUKE, CBSI3aHHBIC c HCCIIEIOBAHUEM
XapaKTEPUCTUK IPOLIECCOB, HHTEPIPETHPOBATH IOJIYYECHHBIE
pe3yJbTaThl.

VYpaBHEHUs U HEPABEHCTBA

*CBO0O/IHO  OMepUpoOBaTh IMOHATUSIMHU: ypaBHEHHE,
HEpPaBEHCTBO, pPABHOCUJIbHBIE ypaBHEHUS U HEPABEHCTBA,
ypaBHEHUE-CIEACTBUE.

*Pemate ypaBHenuss 3 u 4 cremeHed, ApoOHO-
paloHaIbHBIC, UPPAIIMOHATILHBIE U CTETICHHBIC YPaBHEHUS.

* [lpumensars teopembl Buera m be3dy Kk pelieHuro
YpaBHEHUM.

* Bnamerp MeTogaMu pelIEHHMS TOKA3aTENbHBIX H
norapu(pMUUECKIX YpaBHEHUN U HEPABEHCTB.

* [loHMMaTh U TPUMEHSATH TEOPEMBI O PABHOCHIBHOCTH
ypaBHEHU U

Y HEPaBEHCTB.

* BpIMonHATH paBHOCWIIBHBIE MPEOOpPa3OBaHUS TIPH
pELICHNN YPaBHEHU U HEPaBEHCTB.

* Branets MeToaMu JJOKa3aTebCTBa HEPABEHCTB.

* Pemath ypaBHEHUS B LI€JIbIX YUCTIaX.

* H3oOpaxarh Ha TUIOCKOCTH MHOECTBA pEIICHUM
YpaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

B nosceomesnoii oicusHu u  npu  uzyueHuu Opyaux
npeomemos:

* Mcnionp30BaTh ypaBHEHUS U HEPABEHCTBA MIPH PEIICHUH
3aJ1a4 Ha JPYTUX YIeOHBIX MPeIMeTax.

* YMeTh OICHHTh M HWHTEPIPETHPOBATH MOIYyUEHHBIH
pe3yibTar.

* UHcnonp3oBaTh ypaBHEHHMST U HEPaBEHCTBA Kak
MaTeMaTHYECKHE MOJICIH IS OTMMCAHUS PEANbHBIX CHUTYaIlMi U
3aBHCHUMOCTEIA.

DJIEMEHTHI TEOPHH MHOYKECTB U MAaTEMAaTHYECKOM JIOTUKH

* (Cpo0OJHO oOIEpUpOBaTh MOHATUSMHU: KOHEUHOE




MHO’KECTBO, IEMEHT MHOKECTBA, IIOJMHOKECTBO, [IEPECEUEHUE
U Oo0beIMHEHHE MHOXKECTB, YHCIOBbIE MHOXXECTBAa Ha
KOOPJAMHATHOU IIPSIMOM.

* Haxonute mnepeceueHrne U OOBEIUHEHHUE MHOMKECTB,
NPEeCTaBICHHBIX TPapUUECKH Ha YUCIOBOU IPSIMOI.

* CrpouTh Ha YHUCIOBOM TIPSAMOWM IOJMHOKECTBO
YHCIJIOBOTO MHOXKECTBA.

*3anaBarb MHO>KECTBa MepEeYUCICHUEM u
XapaKTepUCTUUYECKUM CBOMCTBOM.

* IlpoBoauTh  JOKa3aTENbHBIE  PACCYKIEHUSA UL
000CHOBaHHUS UCTUHHBIX U JIOKHBIX YTBEPXKICHUM.

B noeceomesnou owcusnu u npu uzyuyenuu Opyeux
npeomemos:

* lcnonb30BaTh YMCIOBbIE MHOXKECTBA HA KOOPAMHATHOM
IPSIMOM JJIs1 OMIMCAHUS PEATIbHBIX MPOLIECCOB U SIBJICHHUIA.

* IIpoBOIUTH JOIMYECKHE PACCYXKACHHUS B CHUTYaLUsAX
MOBCE/IHEBHOM JKU3HH.

Cratuctuka M TEOpUS BEPOSTHOCTEH, JIOTUKA U
KOMOWHATOPHKA

* Umerp mpexncraBieHue 00 OCHOBaxX  TEOPHH
BEPOSITHOCTEM.

* MeTh mpencTaBiieHHe O TUCKPETHBIX M HEMPEPBIBHBIX
CIy4ailHBIX BEJIMYMHAX W 00 HX pachnpeieneHusX, o
HE3aBUCHMOCTH CITy4allHbIX BEJIMYUH.

* lImeTh mpecTaBlieHne 0 MAaTEMAaTUYECKOM OXUIAHUU U
JUCIIEPCUU CITyYalHbIX BEJIUYHH.

* imeTh mpencTaBieHre O HOPMAJIbHOM paclpeaelieHuu
U IIpUMepax HOPMaJbHO PACIPENEIEHHBIX CIyYallHbIX BEIMYHUH.

* Ilonumarp cyTb 3akoHa OONBIIMX YHCEN H
BBIOOPOYHOTO METO/IA

U3MEpPEHUS BEPOSTHOCTEN.

* UuTaTh, CONOCTABIIATh, CPABHUBATh, MHTEPIIPETUPOBATD
B IIPOCTBIX CIIy4yasiX peajibHble JJaHHbIE, MPEICTaBICHHBIE B BU/IE
TabnuIl, 1uarpamMm, rpauKoB.

B nosceomesnoii oicusHu u  npu  uzyueHuu Opyaux
npeomemos:

* Bobrluncnare, oueHuUBaTh U CPaBHUBATh BEPOSITHOCTU
COOBITHI BpeaJIbHOM JKU3HH.

* BpiOupate MeTOOBI TNpeAcTaBICHUS U 00pabOTKU
JTAHHBIX.

TexcToBble 3a1a4un

* Pemate  TekcTOBBIE  3aJaud  pa3HbIX ~ THUIIOB
MOBBILIEHHOI'O YPOBHS CJI0KHOCTH.

* AHanu3upoBaTh ycioBue 3a1aund. ONUChIBaTh pealibHbIe
CUTYaIlMH C IOMOILBIO MAaTEMaTUUYECKUX MOJEIEH.

* [lonumath W UCHONIB30BaTh [UISl DPELICHUS 3aJaud
UHPOpPMALIMIO, TPEJICTaBICHHYI0O B BUAE TEKCTOBOM W
CUMBOJIbHOM 3amucH, CcXeM, TaOiul, auarpamm, Trpa@uKosB,
PHCYHKOB.

» JleiicTBoBaTh 1O aAITOPUTMY, COJEpXKalleMycs B
YCIIOBUY 33Ja4u.

* lcnonb30BaTh JOrM4ecKre pacCyKIASHUs IPU pELIeHUH
3a/1a4H.

* AHanu3upoBaTh M HUHTEPIPETHPOBATH IOJYUYECHHBIE
peleHns B KOHTEKCTe YCJIOBHUS 3a7a4yd, BEIOUPATh pelleHus, He




IPOTHBOpPEYAIUE KOHTEKCTY.

* Pemarp 3ama4n, CBS3aHHBIC C JIOJICBBIM YYacTHEM BO
BJIaJICHUH (PUPMOI1, TPEANPUATHEM, HEIBUKUMOCTBIO.

* Pemarp 3amaunm Ha TPOCTBIC MPOLEHTH (CHCTEMBI
CKUJOK, KOMHCCHUU) M Ha BBIUYMCIIEHUE CIOXHBIX MPOLIEHTOB B
pa3IMYHBIX CXeMaX BKJIAJIOB, KPEAUTOB M UTIOTEK.

* IlepeBoauTh Tpu peuIeHUH 3afaddl HMHDOpMAIUIO W3
omHOW (OpPMBI B JPYrylH, HCHOJB3YS MPH HEOOXOIUMOCTH
CXEMBI, TAOJIHUILIBI, AUATPAMMBI, TPapUKH.

B noeceomesnou owcusHu u npu uzyuyenuu Opyeux
npeomemos:

* Pemarp mnpakTHUecKue 3aaaud,
CUTYaIIMSX TOBCETHEBHOW YKHU3HH.

BO3HHKAKOIIHUC B

BbINyCKHUK HAY4YUTCS

BbINyCKHUK MOJYYHT BO3MOKHOCTH
HAYYUTHCHA

I'eomerpusi

* BJIAJICTh TEOMETPUUYCCKUMHU TMOHITHSIMH TIPU PEIICHUU
3aJa4 = M TPOBEICHUM  MAaTeMaTHYECKUX  PaCCYXJICHHIA,
. CaMOCTOSTEIHHO (dhopMyIMpoBaTh oTpeIeIICHUs
TCOMETPUYCCKUX (QUryp, BBIABUTaTh THUIIOTE3bI O HOBBIX
CBOWCTBAX W  TpH3HAKaX TIEOMETPUYECKHX  (GUTYp W
000CHOBBIBATh WJIM  ONpOBEpPrarb Hx, 0000IaTh WK
KOHKPETH3UPOBAaTh pPE3yJIbTaThl HAa HOBBIC KIACCHl (UTYD,

IPOBOUTH B HECIIOKHBIX CIIydasx Kiaccuukanuio Guryp mo
pa3IMYHBIM OCHOBaHUSM;

* HCCIIEIOBATh YEPTEXKH, BKIIOYAs KOMOHMHAIMU (QUTYD,
U3BJICKATbh, MHTEPIPETUPOBATH U peoOpa3oBHIBATH
UH(OpPMAIIHIO, IPECTABICHHYIO Ha YEPTEkKaX;

* pemarph 3aaydl TeOMETPUYECKOTO COJEP)KAHHS, B TOM
4HCIIe B CUTYAIUsX, KOT/Ia aJITOPUTM PELIeHUs HE CIeAyeT SIBHO
U3 YCJIOBHS, BBIMOJHATH HEOOXOJWMBIC JUIS PEIICHHs 3aJa4u
JIOTIOJTHUTEIbHBIE  TTOCTPOEHUS, MCCIIE0BAaTh  BO3MOXHOCTb
npUMeHeHHs TeopeM ©  (opMyn ans  pemieHds — 3ajad;
* yMeThb (GOpMYyIMpOBaTh M JIOKa3blBaTb TI'E€OMETPUYECKUE
YTBEPKICHHUS;

* BJIQJICTh MOHATUAMHU CTEPEOMETPUU: NPHU3Ma, MapauleIenumnes,
npamuIa, TeTpasap;
* UMeTh TpEeACTaBICHUs 00 aKCHOMax CTepeoOMeTpUuu U
CIIEZICTBUSX M3 HUX U YMETh MMPUMEHSTH UX TP PEIICHUH 3a]1a4;

* yMeTb CTPOMTb CEYEHUS MHOTOIPAaHHUKOB C
UCTIOJIB30BaHUEM DPA3JIMYHBIX METOJIOB, B TOM YHCJIE METO/a
CJIEJIOB;

*MMETh TPEJCTABICHUE O CKPEUIMBAIOIINXCS TPSMBIX B
NPOCTPAHCTBE M YMETh HAXOJWUTh YTOJI M PACCTOSHHE MEXIy
HUMU;

* MPHUMEHATH TEOPEMBl O TAPAIICTFHOCTH MPSIMBIX M
IUIOCKOCTE B TPOCTPaHCTBE NpU  pELICHUH  3aj]1ay;
* yMeTh TMPHUMEHATH MapajuleIbHOe MPOCKTHPOBAHUE LIS
U300paKeHHs dburyp;
* YMETh MPUMEHSTH MEPICHIUKYIIPHOCTD TPSIMON U MIIOCKOCTH
npu peleHnn 3a1ay;
* BIANCTh TIOHSATHSIMH OPTOTOHAJIBHOTO IPOEKTUPOBAHHMS,
HAKJIOHHBIX U MX MPOEKIHH, yMETh MPUMEHATh TEOpPEMY O TPEX
NEePICHINKYIISIPax MPU PEIICHUH 3a]1a4;

*BJIQJICTh TOHATHUSMHU PACCTOSHUS MEXIy (QuUrypamu B

I'eomeTpus

°* UMETh TMpEACTaBICHUE O
Teopeme Diinepa, MPaBUIIBLHBIX
MHOFOFpaHHI/IKaX;

°* UMETh MpeAcTaBiIcHUE 00
aKCMOMAaTHYECKOM METO/C;

* BJIAJCTh IIOHATUEM TE€OMETPUYECKUX
MECT TOYEK B IMPOCTPAHCTBE M YMETh
IPUMEHATH €ro IpU PEIICHUM 3aaad;
* YMETh NPHUMEHATH Ul PEIIEHUs 3a]a4
CBOJMCTBA IUIOCKMX U JBYI'DAaHHBIX YIJIOB
TPEXTPAHHOT'O YIJIA, TEOPEMBI KOCUHYCOB
U CUHYCOB JUId TPEXTPAHHOIO YyIUIa;
. BJIAJICTh IIOHATHEM
NEPIEHANKYJIAPHOIO CEYCHUS IPU3MBI U
YMETb NPHUMEHATH €ro IpU PELICHUH

3aj1a4;

°* UMETh TMpEeACTaBICHHUE O
JIBOMCTBEHHOCTH MPABUIIBHBIX
MHOTOTPaHHUKOB;

J BIAAETh MMOHSATHSIMHA
LIEHTPATBHOTO MIPOCKTUPOBAHUS u
napajuieTbHOTO  MPOEKTUPOBAHUA U

MIPUMEHATH UX NPU IOCTPOCHUU CEUECHUU
MHOT'OI'PAaHHUKOB METOI0M IIPOEKIUH;

* UMEeTh NpPEJCTaBICHHE O
pa3BEpTKe MHOTOTpaHHHKA U
KpaTyaillieM TyTH Ha MOBEPXHOCTU
MHOTOTPaHHUKA;

*MMETh MPEJCTAaBICHUE O KOHMYECKHX
CEUCHHUSIX;

* UMeTb TpEeACTaBICHUE O
Kacaronmxcs chepax ¥ KOMOMHAIIUU TeI
BpAILIEHUsS U YMEThb NMPHUMEHSATh €ro IMpH
peIIeHIH 3a/1aY;

*[IPUMEHATh TPH PELICHUU 3a7a4
dbopMylly paccTOSHHUS OT TOYKH [0
TUIOCKOCTH;

* BJIAJETh PAa3HBIMH CIIOCOOAMH 3aJaHUS
OpsIMOMl  ypaBHEHHMSIMH UM YMETh




IIPOCTPAHCTBE, ob1ero NEPIEHIUKYIIIpa JIBYX
CKPELIMBAOIINXCS MNPAMBIX W yMEThb MNPUMEHATh HUX IpHU
pELIeHNH 3a/]a4;

* BJIAJICTh TIOHATUEM YIUIA MEXAY IMPSAMOM U IJIOCKOCTBIO
Y YMETb IPUMEHATD €0 IPU PELIEHUH 3a1a4;

* BJIAJICTh NOHATUSAMU ABYTPAHHOIO yIja, yrjla MExay

IUIOCKOCTSIMHM,  NEPIEHAUKYJSPHBIX IIOCKOCTEM M yMETh
IPUMEHSTD nx npu peleHnn 3ajad4;
* BJIQJCTh MOHATUAMU IPU3MBI, NIapaJUIeIeIUIeaa U IPUMEHATh
CBOMCTBA napajuiejenuneaa pu peLeHun 3az1ad;
* BJIAJETh IOHATHEM MPSAMOYTOJIBHOIO MapajljielienuIena u
HPUMEHSITh ero pu peueHnn 3a1ad4;

* BJIAACTh NOHATUAMHU UPAMHUJBI, BUJOB IIUPAMUBbI, JIEMEHTOB
IIPaBUJILHOM MUPAMUJBI U YMETh MPHUMEHATh UX IIPU PELICHUU
3az1a4;

* UIMETh IIPEJICTABIICHUE O IIPABUILHBIX MHOTOI'PAHHUKAX;

* BJIAAETh  IOHATHEM  IUIOIIAJAM  IIOBEPXHOCTEU
MHOT'OI'PAHHUKOB U YMETb IIPUMEHSATH €I0 IIPU PELICHUH 33/1a4;

* BIAJCThb IIOHATUAMM Te€la BpAILIEHUSA, CEUYCHHUS
IWIMHIpa, KOHYCa, mapa U cGepsl U yMETh MPUMEHATh UX IMPH
peLIeHun 3a/1a4;
* BJIAJICTh IOHATHEM KacaTEJIbHBIX MPAMBIX M IUIOCKOCTEW M

YMCTb IIPUMCHATDb €ro IIpu PCLUICHU N 3aJa4,
°* UMCTb MPEACTABJICHHA O BIHMCAHHBIX W OIMMCAHHBIX c@epax u
YMCTb INPUMCHATDb Hux IIpu PCLUICHU N 3aJa4,

* BIIQJCTh MOHATHAMH 00BEMA, 00BEMOB MHOTOTPAHHHKOB, TEI
BpAIICHUS U TIPUMCHSTh MX TPU PEIICHUH 3a]1a4;

* IMETh MPEJICTABJIICHHUE O pa3BepTKE MUIMH/IPA U KOHYCA,
TUIOINAM TOBEPXHOCTH IUJIMH/PA U KOHYCA U YMETh IPUMEHSTh
€ro TIPU PEIICHUY 3a/1a4;

* UMETh TMPEJCTaBIEHHWE O IUIOMAau ChEepbl U YMETh
MPUMEHSTH €T0 TIPH PEIICHUH 3a71a9;

* yMeThb  pemarb  3ajadu KOMOMHAIIUU
MHOTOTPaHHUKOB u TN BpAIIICHHUS,
* UMETh MpeACTaBIeHHEe O MOJ00MU B MPOCTPAHCTBE M YMETh
pemaTh 3aJaud  HAa OTHOIIEHWE OO0BEMOB W  IUTOMIA/EH
MOBEPXHOCTEH MOJOOHBIX UTYD.

B _moBce1HEeBHO#i KM3HW M _NPHU_M3YYEHHH JIPYTHX

Ha

NpeIMETOB:
* COCTaBJIATH C HKCIIOJB30BAaHHEM CBOWCTB T'€OMETPHUYCCKUX
Guryp MaremMaTMYecKMe MOJENM IS peIIeHHs  3ajad
MMPAKTUYCCKOr'o XapakTepa M 3aJa4 M3 CMCKHBIX AWUCIMILINH,
UCCIICIOBATh  TOJYYCHHBIC MOJCIH W HMHTEPIPETUPOBATH
pe3yJbTar.

BekTopbl ¥ KOODPAWMHATBI B NPOCTPAHCTBE:

*BJIAICTH ITIOHATUSIMU BeKTOpOB " Uux KOOp)]I/IHaT;

* YMETH BBINOJHATH ONEPALIMU HAJl BEKTOPaMu;

* UCIIOJB30BaTh CKAJISIPHOE MPOU3BEIAEHNUE BEKTOPOB MPHU
pEeLIEHNH 3a/1ay4;

* PUMEHSTb ypaBHEHUE  IUIOCKOCTH,  (QOpMyITy
paccTOsSTHUSL MEXIy TOYKAMH, ypaBHEHUE c(ephl MpH pelieHuu
3amad;

* IPUMEHATH BEKTOPBI U METOJ KOOPAUHAT B MPOCTPAHCTBE IPU
pelLIeHnH 3a1a4.

Hctopus )1

METO/1bI MAaTEMATHKH

MPUMEHSTh UX MPH PCIICHUH 33]1a4;

* IPUMEHSTH NP PEIICHUN 33734
U JI0OKa3aTeNIbCTBE TEOPEM BEKTOPHBIH
METOJ u METOJ KOOPJIMHAT;
* UMEThb Mpe/ACTaBIeHUE 00 aKCHOMax
00béMa, pUMEHATH (OPMYIBI 00BEMOB
PSIMOYTOJIBHOTO napaiesenunesa,
NpU3Mbl U TUPaMUJBI, TETpadapa Mpu
peleHuH 3ajau;
* MPUMEHATH TEOPEMBbI 00 OTHOILIEHHSIX
00BEMOB  TIpH  pEUICHWW  3ajad;
* IPUMEHSTHh MHTETPAJ ISl BHIUMCICHHUS
00BEMOB M TIOBEPXHOCTEH TEJ BpaIllCHHS,
BBIUMCIICHUS IUIOINAAN  CEepUIecKoro
nosica 1 00bEMa IaAPOBOTO CIIOS;

* WMETb TpEACTaBICHUE O
JIBMDKEHUSIX B IPOCTPAHCTBE:
napajyieIb-HOM —TEePEHOCe, CUMMETPHH
OTHOCHUTEJIHO TUIOCKOCTH, HEHTPAIbHOM
CUMMETPHUH, TIOBOPOTE€ OTHOCHUTEIHHO
NpsSIMOM, BHHTOBOH CHMMETPpUH — H
YMETh TPHUMEHITh €ro MpPH PEIICHUU
3ajau;

* WMETh TPEACTaBICHHUE O
TUTOIAM OPTOTOHAIBHOM MTPOCKITUH;

* WMETh TpEACTaBICHHE O
TPEXTPAHHOM ¥ MHOTOTPAaHHOM VIJIe H
NPUMEHSTh CBOWCTBA IIJIOCKUX YIJIOB

MHOTOTPAaHHOTO  yrjla TMpH PEIICHUH
3a/1a4;
. HMETH npe/ICTaBJICHUE 0

npeoOpa3oBaHUM MOA00Us, TOMOTETUU U
yMeTh MPHUMEHSTh WX TMpPH pPEIIeHUuU
3aaq;

* yMeTh peliaTh 3a/Ja4yd Ha IUIOCKOCTH
METOJIaMHU CTEPEOMETPHH;
*YMETh MPUMEHATh (OPMYIbl 00BEMOB
TIPY PEIICHUN 33]1a4.

BekTOopbl ¥ KOOpAMHATHI B
IPOCTPAHCTBE:

. HaxXOJUTh 00BEMBI
napajJiesienumnesa u TeTpa’Ipa,
3a/laHHBIX KOOpJAMHAaTaMu CBOMX
BEpIIINH;

. 3a]1aBaTh IPSIMYIO B
MIPOCTPAHCTBE;

* HaXOJUTh PACCTOSHUE OT TOUYKU
JI0 TJIOCKOCTH B CHCTEME KOOpJHHAT;
. HaXOJUTh paccTosiHue MEXKTY
CKPEIIMBAIOIIUMHUCS MIPSIMBIMH,
3aJJaHHBIMU B CUCTEME KOOp/IMHAT.
HcTopusa " MeTO1bI
MaTeMaTHKH:
* IPUMEHSITh MaTeMaTUYECKHE 3HAHUS K
HCCIIEIOBAHUIO  OKPYKAIOLIEro  MHpa




*HMETh NPEJCTABICHNE O BKJIAJE BBIIAIOIINXCS MAaTEMATHKOB B
pa3BHUTHE HayKH;
* IOHUMATh POJIb MATEMATHKH B pa3BUTHH Poccuy;

* HCIOJIB30BaTh OCHOBHBIE METOJBI JI0KA3aTEIhCTBA,
MPOBOJMTH JJOKA3aTEIBCTBO U BBIIOJIHATH OMPOBEPIKECHUE;

. PUMCHSITh OCHOBHEIE METO/IbI pelIeHus
MaTEMATHYECKHX 3a1ad;

* Ha OCHOBE MATEMAaTHYCCKHUX 3aKOHOMEPHOCTCH B
OPUPOJIC  XapaKTEepHU30BaTh  KPacoTy U COBEPIICHCTBO
OKPYKAIOIIETO Mupa 51 MIPOU3BEICHU I UCKYCCTBA;
* [PUMEHATH MNPOCTCHUIINE MPOTPaMMHBIC CpEACTBA H
DJIGKTPOHHO- KOMMYHUKATHBHBIE CHCTEMBl TIpU PEIICHUU
MaTeMaTHYECKHUX 3a/1a4;

* TIONB30BAaThCSA  MPUKIAJAHBIMU  MPOrpaMMaMd |
porpaMMaMHd CHMBOJIbHBIX BBIYHMCIACHHHA JUISI HCCIICIOBAHUS
MaTEMATHYECKUX OOBEKTOB.

(MonenupoBaHue
MPOIIECCOB, 3a1a4u

buznuecKux
SKOHOMHUKH).

Conep:xanue yueOHoro npeamera «MaremaTuka
Yriy0/1€HHBIH YpOBeHb.

AJI'EGPA

KoMIutekcHbIe Yncia U X TeoMeTpudeckas mHTeprnperanus. Tpuronomerpudeckas Gopma
KOMIUIEKCHOTO 4YHcla. ApudmMeTrndeckue eHCTBUS HaJ KOMIUIEKCHBIMU YHCIAMH: CIOXKEHUE,
BBIYMTAHUE, YMHOXKECHHUE, JICJICHHE, BO3BEICHUE B HATYPAJIbHYK) CTEIECHb, HW3BICUCHHUE KOPHS.

OcHoBHast TeopeMa anredpsl (0€3 10Ka3aTeIbCTBA).

MHoOrousnaeHsl OT OJHOW IEPEMEHHOM M HX KOPHH. TeopeMbl O pPAlMOHAIBHBIX KOPHSX

MHOI'O4JICHOB C LICJIBIMHA KOB(I)(I)I/II_II/ICHTB.MI/I.

YpaBHEHHUs, HEPABEHCTBA W HX CHUCTEMbl. PaBHOCWIBHOCTh YPAaBHEHHH W HEPABEHCTB.
YpaBHEHHUS U HEPABEHCTBA C TApaMETPOM. Y PaBHEHHUS U HEPABEHCTBA C MOJYJIEM.

MATEMATUYECKHWI AHAJIN3

OCHOBHBIC CBOMCTBa (bYHKI_[I/II/IZ MOHOTOHHOCTB, IPOMEKYTKHU BO3paACTAHUA U y6I>IBaHI/I$I,

TOYKHM MaKCMMyMa W MHHHUMYMA, OIpaHUYCHHOCTH
NEpUOANYIHOCTD.

GyHKIMM, YETHOCTH U HEYETHOCTD,

Tpuronomerpuueckue ¢pyHkuu. CBoiicTBa U TpaduKU TPUTOHOMETPUUYECKUX PYHKIIMM.
[TpeoOpa3oBanus rpadukoB (QyHKIMHA: mapanienbHbld EPEeHOC, pacTshKEeHHe/CKaTHe BIOMb
ocell KOOpAMHAT, OTPaXEHHE OT OCEeM KOOpJIMHAT, OT Hayajga KOOpAMHAT, rpaduku (QyHKIHUH ¢

MOAYJIAMHU.

Tpuronomerpuueckue GOpMyIibl IPUBEIEHUS, CI0XKEHUS, TPeoOpa3oBaHMsl MPOU3BEICHUS B

CyMMYy, (popMysa BCIOMOTaTeIbHOTO apryMEHTa.

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUM, HEPABEHCTB U UX CHCTEM.
HenpepbiBHOCTh QyHKIIMHU. [IpOMEXYTKH 3HAKOTIOCTOSTHCTBA HENPEpbIBHON (yHKIMU. MeTon

WHTEPBAJIOB.
Kommozumus dyaknumii. O6patHas GyHKITHS.

[TousTue npeacia mnocjacaoBaTCIIbHOCTU. IlonsaTue npeacia (I)YHKI_II/II/I B TOYKCE. Cy'MMa

0ecKOHEYHO yObIBaIOIIei reOMETPUUECKON MPOrPECCUu.
[TonsiTHE O METOJIe MaTeMaTUYECKON HHTYKIIUH.

[TonsiTe o mnpou3BOAHONM QYHKIMH B Touke. DuU3MYECKHil

U TEOMETPUYECKHUU CMBICIT

pOu3BOIHON. Mcronb30BaHNe MPOU3BOJHOM MPH UCCIEA0BAaHUM (YHKIMN, TOCTPOSHUH T'papUKOB.
Hcnonb3oBaHue CBOMCTB PYHKIMM PU peLIEHUH TEKCTOBBIX, GU3NYECKUX U TEOMETPUUECKUX 3ajay.
Pemienue 3aa4 Ha 3KCTpeMyM, HaHOOJIbIINE U HAUMEHbIIINE 3HAYCHHUS.

OcHoBHbIE CBOMCTBAa (YHKIMH: MOHOTOHHOCTb, IPOMEXKYTKH BO3pacTaHus M YObIBaHUS,

TOYKHM MAaKCMMyMa W MHHUMYMA, OIrPaHUYCHHOCTb
MNEPUOANIHOCTD.

¢byHKunH, 4YETHOCTH M HEYETHOCTH,




OneMeHTapHble (DYHKIMM: MHOIOWIEH, KOPEHb CTENEHU II, CTENeHHas, IoKa3aTebHasd,
norapupmMmuueckas, Tpuronomerpuueckue Gynkun. CoiicTBa U rpaduKy 3IEMEHTAPHBIX (QYHKINH.

[IpeoOpazoBanus rpadukoB (PyHKIMI: MapauIebHBIA TEPEHOC, PACTIKEHUE/CKATHE BIOJH
ocell KOOpJHMHAT, OTpaXEHHUE OT OCei KOOpAWHAT, OT Hayala KOOpAMHAT, Tpapuku (QyHKIHUH c
MOJYJISIMH.

[IpeoOpazoBaHue  BBIp@KEHUH,  COAEpXKAIUX  CTEIEHHbIE,  TPUTOHOMETPHUUYECKUE,
jnorapupMUUECKUe U IoKa3aTelnbHble (yHKIMU. PeleHne COOTBETCTBYIOIMX —YpPaBHEHUH,
HEPABEHCTB U UX CUCTEM.

HenpepbiBHOCTh QyHKIIMU. [IpOMEXYTKH 3HAKOIIOCTOSTHCTBA HENPEpbIBHON (yHKIMU. MeTon
HUHTEPBAJIOB.

Pemenne 3amau Ha 5SKCTpeMyM, HauOOJIbLIME W HAUMEHbIINME 3HAUEHMs] CTEIEeHHOM,
MoKa3arenbHOU U Jiorapudmudeckor GyHkuuid. [Ipon3BoaHas mokasareabHOU U JTorapuMUIecKoi
hyHKIHA.

[TonsiTrie 00 omnpenenEéHHOM HMHTErpaie Kak IJIOMAAn KPUBOJMHEHHON Tparenuu. dopmyna
Herotona - Jleitonuna. [lepBooOpasznas. Ilpunoowcenus onpedenénnozo unmezpaa.

BEPOATHOCTDb U CTATUCTUKA

Bri6opku, coueranus. bunomumanpHbie KO3 duMeHTH. bunom HpioToHa. TpeyroabHHK
[Tackais 1 ero cBocTBa.

Onpenenenue U npumepsl ucnbiTanuii bepryinu. @opmyna U1 BEpPOATHOCTH YUCIIA YCIIEXOB
B CEpUM WCHOBITAaHWW bepHymm. MartemaTudeckoe OXHMIAHME M AMCIEPCHsS YHCIA YCIEXOB B
ucnelTannu bepaysn.

OcHOBHbIE TpPHUMEpHl CIy4yallHBIX BEIMYMH. Maremarnyeckoe O0XHJIaHWE U JUCIEpPCUs
CIIy4allHOU BEJIMYUHBI.

He3aBucumpble ciydalinble BETUYMHBI U COOBITHSI.

Onpenenenue u npumepsl ucnbiTanuii bepryinu. @opmyna Ui BEpPOATHOCTH YUCIIA YCIIEXOB
B CEpUM HWCHOBITAaHWW bepHymum. MartemaTudeckoe OXHMIAHME WM JAMUCIEPCHs YHCIA YCIEXOB B
ucnelTannu bepHysn.

OcHOBHbIE TpHUMEpBl CIy4yalHBIX BEIMYMH. MaremaTtudeckoe OXXHJIaHWE U JUCIEpPCHUs
CIIy4ailHOU BEJIMYUHBI.

HezaBucumble ciydaliHble BETUYMHBI U COOBITHS.

[IpencraBiaeHne O 3aKkoHE OONBIIMX YHUCEN JUISL MOCIENOBATEIbHOCTH HE3aBUCHMBIX
ucnelTanuil. EcTrecTBeHHO-Hay4Hble TPUMEHEHHUS 3aKOoHa OoyblMX yuces. OleHKa BepOsITHOCTHBIX
XapaKTepUCTHK  (MaTeMaTU4YecKOro  OXXHMIaHMs, JUCHEePCHM)  CIy4YalHBIX  BEJIMYMH IO
CTaTUCTUYECKUM JIaHHBIM.

IIpencraBieHne 0 reOMETPUYECKON BEPOATHOCTU. Pelmenne npocTemmx NpyuKIaIHbIX 3a1a4
Ha T€OMETPUYECKUE BEPOSTHOCTH.

I'eomerpus.

OCHOBHBIE MOHSTUS T€OMETPUHU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEICTBUS U3
HuX. [ToHsTHE 00 aKCMOMaTHUYECKOM METO/IE.

ITocTpoeHne cedyeHHii MHOTOTPaHHUKOB METOJIOM ciefoB. LleHTpanbHOE NMPOEKTUPOBAHUE.
ITocTpoeHne ceueHnii MHOTOTpaHHUKOB METOAOM Ipoekunid. Teopema Menenas uis TeTpasapa.

CkpeuBaronecsi mpsMble B INPOCTPaHCTBE. YTrol Mexay HuMu. Teopemsl o
[apaJUIEIbHOCTH MpPSIMBIX M IUIOCKOCTEM B mpocTpaHcTBe. llapamnenbHoe NpOEKTUPOBAHUE WU
n3o0pakeHue uryp. ['eomerprdeckue Mecta TOUeK B MPOCTPAHCTRBE.

[lepnieHAUKYIAPHOCTD MPSIMON U IIOCKOCTH. OpTOroHaJIbHOE NMpOoeKTHpoBaHue. HakioHHbIE
u npoekuuu. Teopema o TpEX meprneHAUKyspax. PaccrosHus mexay ¢urypamu B MpOCTPAHCTBE.
OOMii nepneHauKyIsIp ABYX CKPEIIMBAIOLINXCS MPAMBIX.MeTO0 bl HaX0XKICHHUS PACCTOSIHUNA MEXTY
CKPEIMBAIOIUMUCS MPSIMBIMHU.

Yrnsl B nmpoctpaHcTBe. llepneHaukyisspHble IIIOCKOCTH. TpEXTpaHHBIM M MHOTOIPAaHHBIN
yriabl. CBOMCTBA MJIOCKUX YIJIOB MHOTOrpaHHOro yrija. CBoICTBa IUIOCKHMX U JABYIPAaHHBIX YIJIOB
TpEXTpaHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB AJIs1 TPEXTPAHHOIO yTJIa.

Bunet mHororpanHukoB. IlpaBuibHble MHOTOIpaHHUKH. Pa3BEPTKM MHOTOTrpaHHHKA.
Kpartuaiimme mnyrTm Ha NOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa. JIBONWCTBEHHOCTb
MPaBWJIbHBIX MHOTOTPaHHUKOB.



[Tpusma. IMapamenenunesn. CBolicTBa napamienenumnena. [IpsMoyroiabHbIil apamieenume].
Haxnonnsie npusmel. [Lnomans oproronansHoi npoekuuu. [lepneHanKynsspHOe CEYEHUE MPU3MBI.

[Iupamuga. Buasl nupamua. OneMeHTbl NpaBWwIbHOM nupamuabl. [lupamuaer ¢
pPaBHOHAKIOHEHHBIMM pEOpaMM W TpaHsAMH, HX OCHOBHBIE CBOMCTBA. Buabl TeTpasapos.
OpTOLEHTPUYECKUI TETpad/ip, KapKACHBIM TeTpas’ap, paBHOrpaHHbIM TeTpa’ip. [IpsmoyronbHbIN
TeTpa’ap. Menuansl 1 OMMeIUaHbl TeTpasdapa. JlocTpauBaHue TeTpadpa 10 Mapajuieenume/aa.

Tena BpameHus:: UWIMHIAP, KOHYC, mmap u cdepa. CedeHus IWIMHApPA, KOHyca U
mapa.lllapoBoii cermeHT, MApOBOM COM, MIAPOBOW CEKTOP.(KOHYC). Ycedu€HHas nupamuaa u
YCEUEHHBI KOHYC.

KacarenbHble ipsiMbIe U MII0CKOCTH. Brincannsie u onucanneie chepsl. Kacaromuecs cdepsi.
Kom6unatmu ten Bpamienus. DneMeHTsl cepuyeckoit reomerpun. Konnyeckue ceueHus.

[Imomaan moBEpXHOCTEW MHOTOrpaHHUKOB. Pa3éprka wmimHapa u kKoHyca. I[liomans
MOBEPXHOCTU INUIMHApPA W KoHyca. [lmomans cdepsl. [lnomansr chepuyeckoro mosica. O0bEM
1IapOBOIO CIIOS.

[Tonstue 06béMa. OOBEMBI MHOTOIpaHHUKOB. OOBEMBI TeN BpallleHus. AKCHUOMBI 00bEMA.
BeiBog Gopmyn 00BEMOB MPSIMOYTOJIBHOTO Hapajuiesienunesa, Npu3Mbl U nmupamcuasl. Dopmysibt
I HaxoxkJeHus: o0béMa terpasapa. TeopeMbl 00 oTHomeHUsIX 00BEMOB. [Ipunoxkenue nuTerpaia
K BBIYHMCIIEHUIO 00BEMOB U ITOBEPXHOCTEN TEJ BPAILICHUS.

KoMmOuHanmu MHOrOorpaHHUKOB M Ten BpaieHus. [lomobue B mpocTpanctBe.OTHOIIEHUE
00BEMOB M TUIOMIA/ICH TOBEpXHOCTEH Momo0HBIX (uryp. IlpeoOpasoBanue moao0usi, TOMOTETHS.
Pemrenue 3a1ay Ha UIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

JIBuKeHMsI B IPOCTPAHCTBE: MapajlieIbHbIN IEPEHOC, CUMMETPHUSI OTHOCUTENBHO IJIOCKOCTH,
LEHTpaJbHasi CAMMETPUS1, TOBOPOT OTHOCUTENBHO MPSMOM.

BeKTOopbI M KOOPIAMHATHI B IPOCTPAHCTRE.

BekTopbl n koopauHaTtel. CymMMa BEKTOPOB, YMHOXKEHHME BEKTOpA Ha YHUCIO. YTOJ MEXIY
BekTopamu. CKalsipHOE [TPOU3BEACHHUE.

VYpaBHeHue Mmiaockoctd. Dopmyna pacCTOSHUS MEXAY TOUYKaMHU. YpaBHEHHE Cdepbl.
dopMyia pacCTOSTHUS OT TOYKH JI0 TIOCKOCTH. CriocoObI 3a1aHusI MPSIMON YpaBHEHUSIMH.

Pemenue 3agad U J10Ka3aTeNbCTBO TEOPEM C MOMOUIBIO BEKTOPOB M METOAOM KOOPAMHAT.
DJeMEeHTHI TEOMETPUU Macc

TemaTn4yeckoe NJIAaHUPOBaHHE
10 kaxace

Mooynv: Anzedopa u nauana mamemamuuecko20 AHAIU3A

Yenyonéunuwui yposeno
No Tema (pa3aed) KouunvecTBo
4acoB

1 [ToBTOpEeHue 3

2 JleiicTBUTENbHBIC YUCIIA. 13
3 YucnoBele QyHKIMU 10
4 Tpuronomerpruyeckue GyHKINH 24
5 TpuroHoMeTpUyECKUE ypaBHEHMUS. 11
6 [TpeobpazoBaHrs TPUTOHOMETPUUYECKUX BBIPAKEHUH. 21
7 KommiekcHele uncna 9

8 [TponsBonHas 30
9 KomOnHaTopHKa u BEpOSITHOCTD 8
10 IToBTOpEHHE 7

Htoro 136




Mooynw: zeomempus.
Yenyonennwuii yposens.

Ne Tema (pa3aen) KoanuectBo
4acoB
1 HekoTopele cBeieHUs N3 IUIAHUMETPUH 12
2 Baenenue 3
3 ITapaJju1eIbHOCTB NPSIMBIX U IUIOCKOCTEH 16
4 [TepneHAMKYISIPHOCTD MPSMBIX M IIOCKOCTEH 17
S) MHoOrorpasHuKu 14
6 3aKJIF0YUTEILHOE NTOBTOPEHUE Kypca reoMetpur 10 kitacca. 6
Htoro 68
TeMaTnuyeckoe MIIAHMPOBAHUE
11 knacc
Mooynv: Ancedpa u nauana mamemamudecko2o aHaIU3a
Yenyonéunwuii yposeno
Ne Tema (pa3zaen) KoumnuectBo
4acoB
1 IToBTOpenue matepuana 10 kiacca 4
2 MHOTOYJICHBI. 10
3 Crenenu u kopHu. CTeneHHble PyHKINU. 24
4 ITokazarenpHas u norapudmuueckas QyHKIUU. 31
5 ITepBooOpasHas 1 HHTETpall. 9
6 DNeMEeHThl MaTeMaTU4YeCKON CTaTUCTUKU, KOMOWHATOPUKH U 9
TEOPUH BEPOATHOCTEN.
7 YpaBHenus u HepaBeHCTBAa. CHCTEMBbI YpaBHEHUN U HEPABEHCTB. 33
8 [ToBTOpEHME. 16
Uroro 136
Mooynw: zeomempusn
Yenyonennwuii yposenn.
Neo Tema (pa3nen) KonuyectBo
4acoB
1 [TunuHap, KOHYC U map. 16
2 OO0BEMBI TEII. 17
3 BeKTOpsI B IPOCTPaHCTBE. 6
4 Metoza KoOpAuHAT B IPOCTPAHCTBE. JIBHKEHUSI. 15
5 3aKIII0YUTEIbHOE TIOBTOPEHUE MPH MOATOTOBKE K UTOTOBOM 14
aTTECTAINU TI0 TEOMETPHH.
Hroro 68




