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. HOACHUTEJ/IBHAS 3AITUCKA

Hannas paGouas mporpaMma Mo MaTeMmaTuke paspadorana mis 10-11 kmaccoB u
peayin3yeTcsl Ha OCHOBE CIEAYIOIINX JOKYMEHTOB:

1. @denepallbHOTO  TOCYJAapCTBEHHOIO 00pa30BaTENBbHOIO CTaHAApTa CPEAHEro
o0miero o6pa3zoBaHusl, yTBEPKICHHOTO MpHKa3oM MuHUCTEpCTBa 00pa3oBanus 1 Hayku PO ot 17
nexaopst 2010 roma Ne 1897(pen. ot 31.12.2015);

2. Pacniopspkenue mnpaButensctBa PO ot 24 nekabps 2013r. Ne2506-p «O6
yTBepKacHIE KOHIIENIY pa3BUTHs MaTeMaTH4Ieckoro oopasoBanus B Poccuiickoit @epepariuimy

3. [IpumepHoil OCHOBHOH 00pa30BaTENbHOW MPOrpaMMbl  CPEAHEro  OOIIero
oOpa3oBanHus, 0;100peHHON pereHneM DenepaabHOro y4eOHO-METOINIECKOT0 0O0BEMHEHHUS TI0
obmiemy oOpa3oBaHuIO, MPOTOKOI OT 28 uroHs 2016 r. Ne 2/16-3.

4. Matemaruka: paboure mporpaMMbl ¢ YriayOleHHBIM u3ydeHueM: 5—11 kiacchbl/
A.I'. Mep3nsik, B.b. ITonouckuii, M.C. fAxup, E.B. Bynko. — 2-e u3j., nepepad.- M.: Benrana-
I'pad, 2020. - 150 c.;

5. OcHOBHOM 00pa3oBaTeIbHONW MPOTPaMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
MBOY COII cena OnekaH;

6. VYyeOnoro muiana MBOY COI cena Onekan Ha 2022-2023 yueOHbIN TOJ;

1. [Ipukaza MunucrepctBa oopazoBanus Poccuiickoit denepanuu ot 20.05.2020 N

254 "O6 yrBepkaeHun (eaepaqTbHOTO EPeUHs yUeOHUKOB, PEKOMEHIYEMBIX K UCIIOJIB30BAHUIO
MpU peau3alii UMEIINX TOCYIapCTBEHHYIO aKKPEAUTAIIUI0 00pa3oBaTENbHBIX MPOrpamMM
HavyaJbHOTO OOIIEro, OCHOBHOTO O0IIEro, CpeaHero oomero oopazoBanus';

8. Y4e0HO-METOAMIECKOTO KOMIUICKTA:
Y4eOHuKH:
1. AnreOpa u Havajla MaTeMaTHIeCcKoro aHanmsa, 10 kimacc (yriayOiaeHHBIH YPOBEHB),

asTopel  A.I'. Mepsnak, B.b. Ilomonckuit, M.C. Sxup, H.A. HomupoBckuii, Mocksa,
Wznarensckuii nentp «Benrana-rpady», 2019 r.

2. I'eomerpus, 10 xmacc (yrmyOneHHBIM ypoBeHb), aBTOphl A.I'. Mepsnsk, B.b.
[Mononckuit, M.C. Axup, [.A.Homuposckuii, MockBa, M3ngatenbckuii neHTp «Bentana-rpady,
2019r.

3. AnreOpa 1 Havyajla MaTeMaTHYECKOTo aHanu3a, 11 kimacc (yriyOiaeHHBIH YPOBEHB),
asTopel  A.I. Mepsnsak, B.b. Tlomonckuii, M.C. Sxup, H.A. Homwupockwuii, Mocksa,
N3 natensckuit uentp «llpocsemenuey, 2019 r.

4, I'eomerpus, 11 xmacc (yrmyOneHHbI ypoBeHb), aBTOpbl A.I'. Mep3snsk, B.b.
[Tonmonckuit, M.C. Sxup, I.A. Homuposckuii, Mockpa, M3narenbckuii nentp «IIpocsemnienue,
2020 r.

MeToanyeckue peKoMeHIAIUu:

1. K yuebuuky «AnreOpa u Hauyanma wmaTemaruueckoro anamusa. 10 xiacc
(yrnybnenHnsiii ypoBeHb)» aBTopoB A.I'. Mepsnsk, B.b. Ilomonckuii, M.C. Sxup, .A.
Homuposckuii, MockBa, M3naTensckuii neHTp «BenTtana-rpady», 2020 r.

2. K yuebnuky «l'eomerpus. 10 kmacc (yrmyOneHHBIH ypoBeHB)» aBTOpoB A.l.
Mep3nsik, B.b. Ilononckuii, M.C. Sxup, .A. Homuposckuii, MockBa, M3natenbckuii ueHTp
«Benrana-rpag», 2020 r.

3. K yueOHuKy «Anrebpa ¥ Hauyanma wMaremMaTHyeckoro asanmsza. 11 kiace
(yrny6nennslii  ypoBeHb)» aBTopoB A.I'. Mep3mak, B.b. Ilononckuii, M.C. Sxup, I.A.
Homuposckuii, MockBa, M3natensckuii nenTp «Bentana-rpady, 2020 r.

4. K yuebnuky «l'eomerpusa. 11 kmacc (yruiyOneHHbI ypoBeHb)» aBTOpoB A.Tl.
Mep3snsak, B.b. Iononckuii, M.C. Sxup, .A. Homuposckuii, Mocksa, W3natenbsckuii neHTp
«Benrana-rpag», 2020 r.

Janublii y4eOHbIH Kypc mo MmaremaTtuke uis 10-11 kimaccoB NOCTpOEH Ha OCHOBE
denepanbHOr0 TrocyJapCTBEHHOTO 00pa3oBaTeNbHOTO cTaHfapTa ¢ yuérom Konnenuuu
MaTeMaTH4YeCKOT0 00pa3oBaHMs U OPUEHTHUPOBAH Ha TpeOOBaHHUS K pe3yibTaTaM 00pa3oBaHUS,
conepxamumcs B IlpumepHoli OCHOBHOM 00pa3oBaTeNbHONW MpOTrpamMMe CpeaHero oOIIero
oOpazoBanus. B HEM Takke Y4YHUTBHIBAIOTCS TOMUHHUPYIOIIUE HAEU U TOJOXKEHUS MPOTPaMMBbI



pazBuTus ¥ (HOPMHPOBAHHSI YHUBEPCAIBHBIX Y4YEOHBIX JEUCTBUU JJIsi OCHOBHOTO OOIIEro
oOpa3oBaHusi, KOTOpbIe o00OecrneunBalOT  (OPMHUPOBAHME  POCCUHCKOM  TIpa)kIaHCKOU
UJCHTUYHOCTH, KOMMYHUKATUBHBIX Ka4eCTB JIMYHOCTH U CIOCOOCTBYIOT (HOPMHUPOBAHUIO
KJIFOUEBON KOMIETEHIUU—)MEHUS YUUMBCAL.

JlanHas pabouas mporpamMma 1o MaTeMaTHKe pa3padoTaHa Ul KIacCOB T'yMaHUTApHOU
HaIpaBJICHHOCTH, pacCUMTaHa Ha 6 yacoB B Hezaemro, Bcero 210 gacoB B rof B 10 kiacce u Bcero
204 gaca B rox B 11 xmacce. [lockosibKy IIpy TakOM KOJIMYECTBE YacCOB HEBO3MOXKHO JIEJIEHUE
npeaMeTa «MaTeMaTrka» Ha «AnreOpy U Havana MaTeMaTHYeCKOTo aHaiu3ay u «I'eomMeTpuion,
aBTOpCKHe pabouune mporpammbl K ganHoMmy Y MK 0butn niepepaboTaHbl, MOCKOJIBKY PaCCUUTAHbBI
Ha IperojaBaHie MAaTEMAaTHKH NPU MATH Yacax B HEJACNI0: TPH Yaca — Ha aireOpy M Havaia
aHaJIM3a, /IBa 4aca - Ha FeOMETPHI0. B paMkax eanHOro Kypca 1enecoo0pa3sHo u3ydaTb MaTepHal
OJ0KaMHu.

[Mporpamma 10 MaTeMaTHWKE HalpaBlieHa Ha PEATU3AIMI0 CHCTEMHO-JESTEILHOCTHOTO
M0/IX0/1a K Ipolueccy oOyueHus, KOTOpbIii 00ecreunBaeT:

. MMOCTPOCHHE O00Opa30oBaTEILHOTO  Mpormecca C  y4ETOM  WHIUBUAYAIBHBIX
BO3PACTHBIX, ICUXOJOTHICCKHUX, PU3UOJIOTHICCKUX 0COOSHHOCTEH U 3JI0POBbSI 00YJAFOITNXCS;

. (¢hopMHpOBaHKE TOTOBHOCTH OOYYarOIIMXCS K CaMOPA3BUTHUIO M HEMPEPHIBHOMY
00pa3zoBaHUIo;

. (hopMHpOBaHKE aKTUBHOH y4eOHO-TI03HABATEILHON JACITEILHOCTH 00 yJarOIIIXC S

° (i)OpMI/IpOBaHI/Ie IIO3BUTUBHOI'O OTHOIIICHUA K ITIO3HAHUTO H&y‘IHOI\/’I KapTUHBI MHUpa,

. OCO3HAHHYIO OpPraHU3alni0 OOyJaIONIUMUCS CBOCH JEATCIBHOCTH, a TaKke
aJICKBaTHOE €€ OLICHUBAHUC;

. MMOCTPOCHHE PA3BUBAIOIIIEH 00pa30BaTEIBHON CPebl OOYICHHS.

N3yuenne MaremMaTWKd Ha TpPETheW CTyNEeHW OOY4YCHHsS HaINpaBJIEHO Ha JOCTH)KCHHE
CHEAYIONIUX ETIeH:

. CHUCTEMHOE ¥ OCO3HAaHHOE YCBOEHHE Kypca MaTeMaTHKH;

. (hopMUpOBaHME MAaTEeMATHYECKOTO CTHJIA MBINIICHUS, BKIIOYAIOMIETO B ceOs
WHIYKIIUIO ¥ JEAYKINI0, 0000IIeHne U KOHKPETH3AINI0, aHAIN3 U CHUHTE3, KJIacCUu(PHUKAIUI0 U
CHUCTEMaTH3aINI0, a0CTparupoBaHUE M aHAIOTHIO;

. pa3BHUTHE UHTEpeca O0YyUYaAIOMINXCS K U3YYEHUIO MAaTEeMaTUKH;

. UCIIOJIb30BAaHUE MAaTEMaTHYeCKUX MOJeNed Uid peuleHus MPUKIATHBIX 3aad,
3a/1a4 U3 CMEKHBIX AUCLHUILINH;

. IpUOOpETEHNE OMbITa OCYILIECTBICHHS y4eOHO-NCCIIEOBATENbCKON, TPOSKTHOM 1
MH(OPMALMOHHO-TI03HABATENILHOM JIeATEIbHOCTH.

. pa3BUTHE WHAMBHUIYAJbHOCTH W TBOPYECKHX CHOCOOHOCTEH, HaIlpaBJIEHHOE Ha

MOATOTOBKY BBIITYCKHUKOB K OCO3HAHHOMY BLI60py HpOCI)CCCI/II/I.

VueOHbIH npeamMeT «MareMaTuka» BXOJIUT B IEpCUCHb y‘IC6HLIX npeaAMCETOB,
00s13aTeNbHBIX AJI1 U3YUCHUS B cpez[Heﬁ O6Hl€06p330BaTeHLHOﬁ IIKOJIC. I[aHHaH mporpamma
npeaycMarpuBacT U3Yy4YCHUC IIPEAMCTA Ha 0a3o0BOM YPOBHC.

HporpaMMa peaIn3yCT aBTOPCKUEC UJCH PA3BUBANOLICTO O6y‘leHI/I5{ anre6pe W HadajJlaM
MATECMATHYCCKOI'0 aHaliu3da U ICOMCTPHUH, KOTOPOC AOCTUIACTCs OCOOEHHOCTSAMHU H3JI0KEHUS
TEOPETHUYCCKOI0 Marepuaila H CHUCTEMOM ynpan(HeHI/Iﬁ Ha CpaBHCHHC, aHAJIN3, BBIACJICHUC
TJIaBHOT'0, YCTAHOBJICHUC CBH3CI>1, Knaccn(bm(aumo, O606H_ICHI/IC n CUCTEMATU3aluIo.



. IVTAHUPYEMBIE PE3YJIbTATBI U3YUEHUA KYPCA MATEMATUKHU
10-11 KJIACCOB
JINYHOCTHBIE, MeTanpeAMEeTHbIE ¥ NIPeIMETHbIE PE3YJIbTATHI 0CBOCHHS COAEPKAHUSA
Kypca MaTeMaTHKH.

Wzyuenne anreOpbl W HayaJl MaTEMaTHYECKOTO aHajdW3a MO JaHHOW TIporpaMme
crocoOCTBYeT (POPMHUPOBAHUIO Y yUAIIUXCS JIMYHOCTHBIX, METANPEAMETHBIX H MpeIMeTHbIX
pe3yJbTaTOB 00y4eHHUsi, COOTBETCTBYIOILIUX TpeboBaHUAM DenepalbHOTO T'OCYJapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIAPTA CPEIHET0 00IEro 0Opa3oBaHMSL.

JIMYHOCTHBIE pe3yJjbTaThbl:

1) BOCIIUTAHHUE POCCUMCKOM IPa’kJaHCKOU MAEHTUYHOCTH: TATPUOTU3MA, YBAXKEHUS K
OTeuecTBY, OCO3HAHUE BKIJIaJ[a OTE€YECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOW HAYKH;

2) (dbopMupOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTHKH;

3) OTBETCTBEHHOE OTHOIIEHHE K OOYYeHHIO, TOTOBHOCTh M CIOCOOHOCTh K
CaMOPAa3BUTHIO M CaMOOOPa30BaHUIO HA TIPOTSHKEHUN BCEW JKM3HU; CO3HATENILHOE OTHOMICHHE K
HETPePHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEIIHOW MPOQECCHOHATBHON M OOIIECTBEHHOM
NeSATebHOCTH;

4) OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccHoHaTFHON NEeATeTFHOCTH Ha 0asze
OPUEHTUPOBKH B MHpe Tmpodeccuid U TNpodecCHOHANBHBIX MPEINOYTeHUH; OTHOIICHHE K
npo(hecCHOHATFHONW  JICITENBPHOCTH KaK K BO3MOXKHOCTH YYacTHS B PEHNICHHH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYJApPCTBEHHBIX W  OOIIEHAIMOHAIBHBIX TpoOieM; ¢GOopMHUpOBaHUE
YBa)XXUTEIBHOTO OTHOLLIEHUS K TPYZY, Pa3BUTHE OMbITA YYaCTUS B COI[MAILHO 3HAUNMOM TPYIIE;

5) YMEHHE KOHTPOJIUPOBATH, OLICHWBATHh W aHAIM3UPOBATH MPOLIECC M PE3yNIbTar
y4eOHOW U MaTeMaTUYECKOU e TEIHbHOCTH;

6) YMEHHE YIPaBJISATh CBOCH MO3HABATEIBbHON JIEATEIIbHOCTBIO;

7) yYMEHHE B3aUMOJICHCTBOBATh C OJHOKJIACCHUKAMU, IE€ThbMHU MJIAJIIEro Bo3pacra 1

B3POCJIBIMH B 00pa3oBaTeNbHON, OOIIECTBEHHO TOJE3HOM, yueOHO-HCCIeA0BaTEIbCKOM,
MIPOEKTHOM M IPYTUX BUIAX JESITEIbHOCTH;

8) KpUTHYHOCTH MBIIUICHHS, WHUIIMATHBA, HAXOIYHUBOCTh, AKTUBHOCTh NPU PELICHUH
MaTeMaTHYeCKUX 3a/1a4.



MeTal’lpe}IMeTHble pe3yJbTaThbl:

1) YMEHHE CaMOCTOSITEIbHO OMPENCNATh LEIH CBOCH ICSITeNbHOCTH, CTaBUTh M
dbopmMmynupoBath I ce0s1 HOBBIE 3a1a4u B y4€0e;
2) YMEHUE COOTHOCUTb CBOM JEWCTBUS C IUIAHUPYEMBIMM PE3YJIbTaTaMU,

OCYULIECTBJIATh KOHTPOJIb CBOEH AEATEIBHOCTU B MPOLECCE JOCTHKEHHS pe3yibTaTa, OIPEAEATh
crocoObl ACHCTBUI B paMKax MPEUIOKEHHBIX YCIOBHU M TpeOOBaHWI, KOPPEKTHPOBATH CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYyalluei;

3) YMEHUE CAMOCTOATEIBHO IPUHHUMATh PELICHHs, IPOBOJIUTH AHAIN3 CBOEHU
NEATENbHOCTH, IPUMEHSTh Pa3JIMYHbIE METOIbI [IO3HAHUS;

4) BJIa/ICHUE HABBIKAMM NIO3HABATEJIbHOM, y4EOHO-UCCIIE0BATENbCKON U IPOEKTHOM
NESATENBHOCTH;

5) (¢bopMHpoBaHME TIOHATUHHOIO anmapara, yMEHHs co3AaBaTb 000OLIeHUS,
YCTaHABIMBATh AaHAJOTHM, KJIAcCU(UIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAaHUA U
KpUTEpUHU JUIs KiIacCU(UKALINN;

6) YMEHUE YCTAaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKOE
paccyxJieHrue, yMOo3akiItoueHue (MHIYKTUBHOE, JCNYKTUBHOE U TI0 AaHAJIOTUH) U JeJIaTh BHIBO/IBI;

7) (hopmMupoBaHNE KOMIETEHTHOCTH B 00JIACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA,

8) yMEHHUE BUJAECTh MAaTEMATHUYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHON CHUTyalluHd B
JOPYTUX TUCIUTIINHAX, B OKPY)KAIOIIEH KU3HU;

9) YMEHHUE CaMOCTOSATEIHLHO OCYIIECTBIIAThH MOUCK B PA3IMYHBIX HCTOYHUKAX, OTOOD,

aHaIM3, CHUCTeMATH3allMi0 M Kiaccudukanuioo wHhOpPMAIK, HEOOXOIUMOW IS PEIICHHS
MaTeMaTHYeCKUX MpoOsieM, MPEACTaBIsATh €€ B MOHITHOM (opme; MpUHUMATh pEIICHHE B
YCIIOBUSIX HETIOJTHOW MJIM M30BITOYHOM, TOYHOW MJIM BEPOSITHOCTHON MH(POPMAIMH; KPUTHIECCKH
OILICHUBATh U UHTEPIIPETUPOBATH HH(DOPMALINIO, TTOJTYHAEMYIO U3 Pa3INYHBIX HCTOUHUKOB;

10) yMmeHHME WCIONB30BaTh MAaTEMaTHYECKHE CPEACTBA HArISIIHOCTH (TpaduKH,
TaOJIMLBI, CXEMBI U JIP.) Ul UIUTIOCTPALK, HHTEPIPETAllMU, apTyMEHTAIlUH;

11) TNOHUMAaHHUE CYIIHOCTH AITOPUTMHUYCCKUX MPEANUCAHNN U YMEHHUE JICHCTBOBATh B
COOTBETCTBUU C MPEIJIOKEHHBIM aJITOPUTMOM.



IIpeameTHbIe pe3yabTAThI:

ba3oBrlii ypoBeHb
«IIpobeMHO-pyHKIIMOHAIbHBIE Pe3yJIbTAThD)

Yray0/eHHbIil ypOBeHb
«CHCTEeMHO-TeopeTHYeCKHe Pe3YJIbTATHI»

Paszpnen |. BoIyCKHMK HAYYUTCSA I1l. BbIyCKHMK NOJTy4YUT Il. BeimyckHUK Hay4uTCS V. BbIyCKHUK MOJYYHT
BO3MOKHOCTh HAYYUTHCH BO3MOKHOCTh HAYYUTHCH
Hean Jns HCMOJIb30BAHUS B | /[[na pazeumus  mviunenus, | JUisl yCIEUIHOTO NPOJIOJLKEHUA | /{ns obecneuenus
OCBOCHHUA [IOBCE/IHEBHOM KU3ZHU U | UCNOb3068AHUS 8 NOBCEOHE8HOU | 00pa30BaHUs 603MOJICHOCIU YCheutHo20
npeaMera oOecrieueHus BO3MOYKHOCTH | JCUSHU o CHELUANBHOCTSM, | HPOOOIICEHUS 0OPA308AHUSL NO
YCHENIHOTO MIPOJIOJDKEHUSI | U obecneuenuss 803MOMCHOCMU | CBSI3aHHBIM € NIPUKJIAJAHBIM | CHeYUaibHOCMAM, CEA3AHHBIM C
o0Opa3oBaHus 0 | ycnewHoz20 NPOOOodICeHUs | NCTIONb30BAaHUEM MAaTEMAaTUKU | OCYujecmeieHuem HAayyHou u
CHEIMAIbHOCTSIM, HE CBA3aHHBIM | 00pa306anus no uUccne008amenbCKoll
C TPUKJIAJHBIM HCIOJB30BAHUEM | CHEeYUATIbHOCHIAM, He OesamenvHocmu 6  obaacmu
MaTeMaTHKU CBA3AHHBIM ~ C  NPUKIAOHBIM MAMEMAMUKU U CMENCHBIX HAVK
UCNONb308AHUCM MAMEMAMUKU
TpedoBanus K pe3yjbTaram
Inemenmor | — OnepupoBaThb Ha | — Onepuposamv? - CBo0Oo1HO - Locmuoicenue
meopuu 6a30B0M ypoBHE! MOHATHAMY: | noHsmuAMU: KOHeuHoe | OTIepHpPOBATH HOHATUAMMU: | pe3ynvmamos pazoena ll;
MHOIHCECME | KOHEYHOE MHOKECTBO, | MHOJCECMBO, aemenm | KOHEYHOE MHOKECTBO, JIEMEHT | — onepuposam
u JIEMEHT MHOXECTBA, | MHOJCECmaa, NOOMHOJICECmB0, | MHOXKECTBA,  HOJIMHOXKECTBO, | noHamuem onpeoeneHus,
Mamemamuy | TOIMHOXECTBO, IIEPECEUCHUE | nepeceuenue U  0OveOuHeHue | IepecedyeHne, OObEIUHEHUE U | OCHOBHbIMU suodamu
ecKoil u OOBEIMHEHUE MHOXECTB, | MHOJICECMS, YuCn06bie | Pa3HOCTb MHOYXKECTB, YHCIIOBBIE | onpedenenul, OCHOBHBIMU
J02UKU YUCIIOBBIE MHOJKECTBA  HA | MHOJICECM6A HA KOOPOUHAMHOU | MHOXKECTBA HAa KOOPAMHATHOM | sudamu meopem;
KOOpAMHATHON IpSMOM, | npsimoti,  ompe3ok,  unmepsan, | IPIMOU, OTPE30K, HHTEpBal, | — NOHUMAaMb cymo
OTPE30K, HHTEPBAJI; NOJYUHMEPEA, NPOMEeNCYMOoK ¢ | IOIYMHTEPBAIl, IPOMEXYTOK C | x0c8eHH020 DOKA3ZAMENbCMEA;
- OIIEPUPOBATH Ha | 8bIKOJIOMOU MOUKOU, epaghuueckoe | BBIKOJOTOU TOYKOH, | — onepuposama
0a30BOM YpPOBHE INOHATHAMM: | IPEOCmasienue MHOdcecms Ha | TpaQuueckoe  NPEACTaBICHUE | pougmusmu  cuemmnozo U
YTBEPXKICHHUE, OTpHUILIAHHUC KOOpauHamHOIZ njiockocmu, MHO>XECTB Ha KOOp,HHHaTHOﬁ Hecuemno20 MHOJCecmed,
YTBEP)KJCHUS, HCTUHHBIE U | — onepuposamv NOHAMUAMU. | TNIOCKOCTH; — npuMeHsmb Memoo
JIOXKHbBIE YTBEPXKACHUS, | ymeepacoeHue, ompuyanue | — 3a/aBaTh ~ MHOXKECTBA | ygmemamuueckoii  UHOYKYUU
pUYMHA, CIIEICTBUE, | ymeepoicoenus,  UCMUHHble U | IEPEYUCICHUEM Y | Ons nposedenus paccyscoenuil
YacTHBIH  ciydail  OOILEro | 10dicHble YMEEepiHCcOeHUs, Npuyund, | XapaKTepUCTHUYECKUM
YTBEP)KJCHUS, KOHTPIPUMED; | credcmeue,  4acmubvlil  Cayyall | CBOUCTBOM;

1311ech 1 nanee: pacrno3HaBaTh KOHKPETHBIE PUMEPHI OOIIMX TIOHATHH MO XapaKTEPHBIM IPU3HAKAM, BBIIONHSATH I€HCTBHS B COOTBETCTBHHM C ONPEIETIEHHEM U IPOCTEHIIMMH
CBOMCTBaMH IOHITHH, KOHKPETU3UPOBATH MPUMEPAMHU OOIIHE TIOHATHS.
2 351ech W nasee; 3HaTh ONpEIECHUE MOHATHS, YMETh MOSICHATH €10 CMBICI, YMETh MCIOJIb30BaTh TIOHATHE U €10 CBOWCTBA TIPH MPOBEICHUN PACCYK/ICHUI, PEIICHAH 3a/1a4.
% 351ech U nanee: 3HATH ONpEIENEHNUE TIOHATHS, 3HATH M yMETh 0OOCHOBBIBATH CBOMCTBA (MPU3HAKH, €CIIM OHH €CTh) MOHATHS, XapaKTEPH30BATh CBA3U C APYTHMH MOHATHAMH,
TIPE/ICTABIISS OJTHO MOHSATHE KaK YacTh IIEJIOCTHOTO KOMIUIEKCa, NCTIONB30BaTh MOHATHE U €r0 CBOWCTBA MPH MPOBEJCHUH PacCyKICHUH, JOKa3aTeNbCTB, PEIICHUH 3a/ad.




- HaXOJUTh
nepeceyeHre U 0ObeTMHEHHE
JIBYX MHOKECTB,
IIPE/ICTaBICHHBIX
rpaduuecKkd  Ha
MIPSIMOM;

- CTPOUTH HA YKMCIIOBOMU
IpsAIMOM [IOAMHOKECTBO
YHCIJIOBOTO MHO’KECTBA,
3aJlaHHOE MIPOCTEUILINMHU
YCIIOBUSIMY;

- pacrno3HaBaTh JI0KHbIE
YTBEPKJACHHS, OIIHOKH B
paccyXJeHUSX,B TOM UYHUCIIE C
HCII0JIb30BaHUEM
KOHTPIPUMEPOB.

YHCJIOBOU

0bwezo ymeepaHcoenus,
KOHmpnpumep;

- npoeepanmbo
NPUHAOTIEHCHOCT anemMeHma
MHOXCECMBY;

- HAxXo0ums nepeceyeHue u
00veouHenue MHOHCECM8, 8 MOM
yucne npeoCcmagieHHbIX
epaghuyecKku Ha YUCI080U NPIMOUL U
Ha KOOPOUHAMHOU NIOCKOCMU,

— npoeooums
dokazamesnbHbvle paccyHcoenusi OJisl
0060CHO8aHUSA UCTUHHOCIU
YMEepHCOeHU.

B noeceonesnou owcuznu u npu
U3y4eHuu opyaux npeomemos.

- ONIEepPUPOBATH
MOHSTUSMU: YTBEPXKJICHUE,
OTpHILIAaHUE YTBEPKICHUS,
WCTUHHBIC u JIO’KHBIE
YTBEPKICHUSI, MPUYKHA,
CIEICTBUE, YaCTHBIM CiIydau
ob1ero YTBEPKACHUS,
KOHTPIIPUMED;

- MIPOBEPSITH
MIPUHAJICKHOCTh
MHOECTBY;

- HaxOJIUTh TE€pPECEUCHUE
U O0bCIUHEHUE MHOXECTB, B
TOM 4YHCJE TPEACTaBICHHBIX
rpadu4ecKkd  Ha  YHCIIOBOH
NpsSAMOM M Ha KOOPJIWHATHOU
MJIOCKOCTH;

QJICMCHTAa

u  ookazamenbcms U
peuieHuy 3a0ad.

B noeceomnesnoti srcusnu u npu
usyueHuu opyaux npeomemos.
- UCNOIb308aMb
MeopemuKo-MHOHCECHEEHHbII
AZBIK U A3BIK  JI02UKU O]
ONUCAHUSL PEaIbHBIX NPOYECCO8
U A61eHUll, Npu peulenuu 3a0ay
Opyeux yueOHbvIX npeoMemos

npu

B nosceonesnoii orcusnu u npu | — UCNONB308AMb  YUCTLOBbIE | — TIPOBOTUTH

U3yueHuu Opy2ux npeomemos: | MHOJNCeCmeéd Ha KOOPOUHAMHOU | TOKa3aTeJIbHBIE PacCyKICHHS

- HCI0JIb30BATh npAMOU U HA  KOOpOUHamwuou | A 0OOCHOBAaHUS MCTUHHOCTHU

YHCIIOBbIE MHOXKECTBAa Ha | ni1ocKocmu ons onucanus | yTBEpKICHUM.

KOOPJIMHATHOM MPAMOU ISl | peanbHblX NpoYeccos U s81eHUl; B noeceownesnoti swcusnu u npu

OTHCAaHUSA pEabHBIX | — npoeooums usydeHuu opyux npeomemos:

HPOLECCOB U ABJICHUH, 0oKaszamesibHble paccydicOeHuUs: 8 | — UCIIO0JIb30BATh

- MIPOBOJIHUTH CUMyayusax noBCeOHe8HOl JiCU3HU, | YUCIIOBbIE  MHOXECTBAa  Ha

JIOTUYECKUE DPACCYKIEHUSl B | npu pewlenuu 3adad u3 Opy2ux | KOOPAUHATHOM MpsMOM U Ha

CUTyallusiX  IOBCEAHEBHOU | npedmemos KOOPJIMHATHON IJIOCKOCTH IS

KU3ZHU OTIMCAHUS PeaTbHBIX MPOIIECCOB
U SIBJICHHI;
— MIPOBOJUTD
JIOKa3aTeNbHbIE PACCYK/ICHUS B
CUTYalUsAX HOBCETHEBHOM
KU3HU, IPU PEIICHUH 3aJa4 13
JPYrUX OPEIMETOB

Yucna u|-— OmnepupoBathb Ha | — Ceob00HO  onepuposamb | — CBo0OOHO onepHpoBaTh | — Hocmuoicenue
evipadicenusn | 6a30BOM YPOBHE TOHATHUSIMU: | HOHAMUIMU! yenoe 4ycio, | IOHITUSIMU: HaTypajbHOE | pe3yrvmamos pazoena ll;
LeJl0e  YHCIO, JIGIUMOCTB | OeIUMOCMb Yucel, O0ObIKHOBEHHAs | YUCIIO, MHOECTBO
qucen, 00OBIKHOBEHHAs! Jpo0b, | Opodv, 0ecamuyHasl Opo0b, | HaTypaJbHBIX  YHCEN, 1eJ0e




JeCATHYHAs Ipo0b,
panmoHanbHOe YHCIIO,
npuOIMKEHHOE 3Ha4YeHHE
qucia, 9acTh, JIOJISL,
OTHOIIICHHE, MIPOIICHT,

ITIOBBIINICHUEC U ITIOHMKCHUC HA
3aJJaHHOE YKCJIO MPOIICHTOB,
Macirao;

- OTIEPHPOBATH Ha
0a30BOM YpOBHE MOHSTUSIMHU:
norapudm YuCIa,
TPUTOHOMETPHYECKAS

OKPYXXHOCTB, TpalycHast Mepa
yria, BEJITMYMHA yrIia,
3aITaHHOTO TOUYKOH Ha
TPUTOHOMETPUUECKOMN

OKpPYXKHOCTH, CHHYC,
KOCHHYC, TaHTCHC "

KOTaHI€HC YIJIOB, MMEIOIIHX
MIPOU3BOJIEHYIO BEJTHUUHY;

- BBITIOJTHATh
apudMeTHIECKUEe ACHUCTBUSA C
HEJNBIMA W PAl[HOHAIBHBIMU
YHCIIAMH;

- BBITIOJTHATh
HECIIOJKHBIC MPE0Opa30BaHUs
YHCIIOBBIX BBIpaKCHUH,
COJICpKAIUX CTCIICHU YHUCEl,
MO0 KOPHH W3 4YHCEeN, JTUOO
norapuMbl YHCET,

- CpaBHUBATh
palMoHaIbHBIE YHCTa MEXIY
co0oif;

- OIICHMUBATb n
CpaBHHBATb C
pallnOHaJIbHBIMHA qHucJjiaMu

3HAQ4YEHMUsS LENbIX CTEIeHEN
4yucel, KOpPHEH HaTypalibHON
CTEIIEHU u3 qucell,

PayuoHanvHoe yucino,
npUOIUNCEHHOE 3HAYEHUe YUCIA,
yacmeo, 001, OmHouleHue,
npoyeum, noswviuierue u
NOHUDICEHUEe HA 3A0AHHOE HUCIIO
NPOYEHmMos, Macuimao,

- nPUBOOUMb NPUMEPHL YUCeT
c 3A0aHHbLIMU ceolicmeamu
oenumocmu;

- onepuposamv NOHAMUIMU!
Jnocapughm yuca,
MpPUOHOMEMPUTECKAsL
OKDYJCHOCMb,  paouauHas U
2paodycHas. mepa yeid, 6elUdUHd
yena, 3a0aHHO20  MOYKOU  Ha
MPUSOHOMEMPULECKOT
OKDYJICHOCMU, — CUHYC, KOCUHYC,
MaHeeHc U KOMAH2eHC — V2los,
UMerwux NPOU3B0ILHYIO
BEUYUHY, YUCTA € U T,

- 8bINOIHAMb
apugmemuuecxue Oelicmeus,
couemasi ycmuvle U NUCbMEHHble
npuemol, npuMensis npu
HeobX00UMOCMU BbIYUCTUMENbHBLE
ycmpotuicmea,

- HAXo0ums 3HA4eHUsi KOPHs
HamypaibHOU CmeneHu, Cmenenu ¢
PAYUOHATILHBIM nokazameinem,
noeapugma, ucnoawsysi  npu
HeoOX00UMOCIU 8bIYUCTIUMETIbHbIE
ycmpoucmea;

- NOIb308AMbCSL  OYEHKOU U
NPUKUOKOU  NpU  NPAKMUYECKUX
pacuemax;

- nPOBOOUMb NO U3EECTHBIM
Gopmynam u npasuiam
npeobpazosanus OyK8eHHbIX
8bIPAdICEHULL, BKIIOYATOWUX

YHUCIO, MHOXECTBO  IIEIBIX
qucen, OObIKHOBEHHasi JpoOb,
JEeCSITHYHAs POOb, CMEIIAHHOE
YHCII0, PAMOHAIBHOE YHCIIO,

MHO>XECTBO paIII/IOHa.HI)HI)IX
YHCEJl, UPPALMOHATIBHOE YHCIIO,
KOpPEHb CTENICHU n,
JIEUCTBUTEIBHOE 4H1CIIo,
MHO>XECTBO I[ef/'ICTB HUTCIBbHBIX
qHCelI, reoMeTpuyeckas
HHTEpIpETaUnsl HaTypalbHBIX,
IICIBIX, palMOHAIBHBIX,

NEeHCTBUTEIILHBIX UHCET;

- [IOHUMAaTh U OOBSICHSTH
pPa3HMIy MEXJy IMO3HIIMOHHON
n HeHOSI/IHI/IOHHOfI cucreMmamMu
3aIACH YHCETT;

- NEpeBOJUThL 4YHCIa U3
OqHOU CUCTEMBI 3aI1CcHU
(cuctemsl CUHCJICHHS ) B
ApYTYIO;

- JOKa3bIBaTh U
UCII0JIb30BATh MIPU3HAKU
JEIMMOCTH CYMMBI u
MIPOU3BEICHUS npu
BBINIOJTHEHUH BBIYUCICHUN U
pellIeHnH 3a/a4;

— BBITIONHATH OKPYIJICHUE

palnOHAJIbHBIX n
HppalMOHAJIbHBIX YHUCCII C
SaZ[aHHOﬁ TOYHOCTBIO,

- CpaBHHUBATH
JIeNiCTBUTEIIbHBIE qucia

pa3HBIMH CIIOCO0aMU;

— YIOPSAAOYMBATH YHUCIIA,
3aliCaHHbIC B BUJC
OOBLIKHOBEHHOH M IECITUYHOM
Ipo0u, Yucia, 3alHMCaHHBIE C
HCITOJIb30BaHUEM

- CB80000HO onepuposamv
YUCTIOBLIMU MHONCECNBAMU NPU
peweHuu 3a0au,

— NOHUMAMb NPUYUHBL U
OCHOBHblE UOeU pPACUUPEHUs.
YUCTIOBLIX MHONCECME,

- enadems  OCHOBHbHIMU
NOHAMUAMU meopuu
oerumocmu  npu  peueHuu
CMAaHOapmHuLX 3a0ay

- umemy bazoevie
NPeoOCmasieHuss 0 MHOHMCeCmae
KOMNJIEKCHBIX YUCe,

— C80O00HO  BLINOIHAMb
mooicoecmeentvle
npeobpazosanus
MpUSOHOMEMPULECKUX,
N02APUPMUYECKUX, CHeNneHHbIX
BLIPANCEHULL,

- e1ademsn Gdopmynoii
ounoma Hovromona,

— NpUMeHsAMb npu
peuwleHuy  3a0a4  meopemy o
JUHEUHOM npeocmasieHuu
HOH;

— NpUMeHAMb npu

pewenuu 3aday Kumaiickyio
meopemy 06 ocmamkax;

- npUMeHsmy npu
peuteHuu 3a0ay Manyro
meopemy Pepma,

- ymembw BbINONHAMb

3anuchb YuUcia 6 NO3UYUOHHOU
cucmeme CUUCIeHUs,;

- NPUMEHSAMb npu
peweHuu  3a0a4  meopemuro-
yucnosevle QYHKYUU: YUCIo U




norapudmon qucen B
IIPOCTBIX CIIydasix;

- M300paxaTh TOYKAMU
Ha YHUCIIOBOM NPSIMOH LIEIIbIE U
palnoHaIbHbIE YHCIIA,

- M300paxaTh TOYKAMHU
Ha YMCJIIOBOM MPAMOW LEJbIC
CTENEHM  4YMCEJ,  KOPHHU
HAaTypaJbHOW CTENEHU U3
yuces, Jorapu@msl 4yucesl B
MPOCTBIX CIIy4asix;

- BBITIOJIHATh
HECJIOXKHbIE NpeoOpa3oBaHus
LETBIX n IpoOHO-
palMOHaTIbHBIX  OYKBEHHBIX
BBIPAXKEHUM,

- BBIpaXKaTh B
MPOCTEMIINX  CiIy4asX H3
PaBEHCTBA OJIHY IIEPEMEHHYIO
4yepes Ipyrue;

- BBIYHCIIATE B IIPOCTBIX
ClIydasX 3HAYEHUS YUCIIOBBIX
U OYKBEHHBIX BBIPAKEHHH,
OCYILLIECTBIISII HEOOXOIUMbIE

MIOJICTAHOBKHU u
npeoOpazoBaHus;

- n300paxxarth
CXEMaTUYECKH yrod,
BEJIMYMHA KOTOPOTO
BBIpa)KCHA B Tpajlycax;

- OIICHUBATh 3HaKH
CHUHYCa, KOCHHYCa, TaHTEHCa,
KOTaHTeHca KOHKPETHBIX
yTJIOB.

B noeceonesnoii scusnu u npu
usyuyeHuu Opyeux yuyeOHvix
npeomemos:

cmeneHu, KOpHU, J102apugmsl U
mpuzoHomMempuieckue yHKyuu,

- HAxXo0umo SHAYeHUs
YUCNIOBBIX u OyK8eHHbLX
8bIPAdICEHULL, ocyuecmensis
Heobxo0umMble  NOOCMAHOBKU U
npeobpazosanusi;

— usobpasicamo

cxemamuyecku — y2on,  GeIUdUHA
KOMOPO20 8blpadcena 6 2paodycax

UnU paouaHax;

- UCNONIL306aAMb npu
pewieHuu  3a0ay mabauyHble
SHAYeHUsT  MPUSOHOMEMPUUECKUX
@DyHKyuil yenos;

- 6bINOJIHAMb nepesoo
BEUYUHBL  Vend U3  PAOUAHHOU

Mepbl 8 2padyCcHYIO U 0OPAmMHO.

B noeceonesnou owcuznu u npu

usyueHuu opyeux VUeOHbIX
npeomemos:

- 8bINOIHAMYL  OeUCmeusi ¢
YUCTOBBIMU OaHHBIMU npu

peutenuu  3a0a¥  NPAKMUYECKO20
xapakmepa u 3a0ay u3 pasiuiHblx
obracmeti 3HAHUL, UCNOAL3YS NPU
Heobxooumocmu CNpasoyHbvle

mamepuanvl U BbIYUCTUMETbHBLE
ycmpoucmea;

- OYeHUBsamnb, CpaBHUBAMb U
ucnonv3oeamsv — Npu  peuleHuu
NPAKMUYECKUx 3a0ay Yuciogvle
3HAYeHUs  PealbHbIX — BelUYUH,
KOHKpemHbvle YuCno6ble
Xapaxkmepucmuxu 00vbexmos

OKpYHCaouie2o Mupa

apu(METHIECKOTO
KBaJIpaTHOI'O  KOpPHH,
CTeIeHu OoIble 2;

- Haxoaute HOJ[ u HOK
pa3HbIMHU crioco0aMu u
MCII0JIb30BATh UX IIPH PEIICHUU
3aza4;

- BBIIIOJIHATH
BBIYMCIICHUS U [IPe0Opa3oBaHus
BBIPa)KCHU, COZEpIKAILUX
JeHCTBUTENbHBIE YHCIIa, B TOM
YyHhclle KOPHM HaTypaJlbHbIX
CTCIICHEH;

- BBITIOJIHATH
CTaH/JapPTHbIE TOXKJIECTBEHHBIE
npeoOpazoBaHus
TPUTOHOMETPHUUECKHUX,
Jorapu(pMHUYECKUX,
CTETNEHHBIX, HPPALMOHAIBHBIX
BBIPAKECHUIA.

KOpHEH

B noeceownesnoti swcusnu u npu
U3yHeHuu opyeux npeomemos.
- BBITIOJTHSATH U OOBSICHSTD

CpaBHEHHE pe3yabTaToB
BBIUMCIICHUII TpPU  pEIIeHUU
MPaKTHYECKUX 3a7ad, B TOM
qrcie PUOIMKEHHBIX
BBIYHCIICHUH, HCIOJB3YS
pas3HbIe CrIOCOObI CPABHEHHIA;

— 3aIKChIBATh,
CpaBHHUBATh, OKPYTJISTh

YUCJIOBBIC [JAHHBIC PCAJIbHBIX
BCIIMYHMH C HCIOJb30BAHHECM
Pa3HbIX CUCTEM U3MCPCHUS;

- COCTABJIATh u
OLICHUBATh pa3HbIMU
cnocobamu YUCJIOBBIE

BBIPAKCHUA pu PCHICHUUA

cymma Oerumernet, QYHKYUo
Diinepa,

— NPUMEHAMb npu
peutenuu 3a0a4 yenHvle Opoou,
- NpUMEHAMb npu

peweHuu 3a0aUMHOL0UNEHbl C
oelicmeumensHbiMu U Yeavlmu
K03 puyuenmamu,

- enadems — NOHAMUAMU
NPUBOOUMDBLLL U HENPUBOOUMbLU
MHO2OUIeH U NPUMEHSAMb UX NPU
peuieHuu 3a0au,

- NPUMEHAMb npu
pewenuu  3a0ay  OCHOBHYIO
meopemy aneeopwi;

- NpUMEHAMb npu
peuwienuu 3aday npocmetiviue
dyHxyuu KOMMNJIEKCHOU
nepemeHHou KakK
2eomempuyecKue
npeobpazosanus




- BBITIOJTHATH
BBIUMCIICHUS TP PELICHUU
3a1a4 MPAKTUYECKOTO
XapakTepa,

- BBITIOJTHATH
MPAaKTUYECKHE pacyeTbl ¢
WCTIOJIb30BaHUEM npu
HEOOXOMMOCTH CITPABOYHBIX
MaTepHaioB "
BBIUMCIIATENBHBIX YCTPOUCTB;
- COOTHOCHTB peajbHbBIE
BEJIMYUHBI, XapaKTEPUCTUKU
00BEKTOB OKPY’KaIOILIEro
MHUpa C UX KOHKPETHBIMH
YHCIIOBBIMH 3HAYCHHUSIMU;

- WCTIOTH30BATh METOIBI
OKpYTJICHUS, PUOIKEHHS U
NPUKHUIKA TPH  PEHICHUH
MIPAKTUYECKUX 3aj1a4
MOBCEIHEBHOM KU3HU

IIPaKTUYECKUX 3a7a4 U 3a]1a4 U3
JPYruX y4eOHBIX MPEIMETOB

Ypasnenusn
u
HepageHncme
a

- PemaTe JIMHEHHBIE
ypaBHEHHMsT ¥ HEPAaBEHCTBA,
KBaJpaTHbIE YPaBHECHHUS;

- pemiars
JaorapuGpMUIECKUe
ypaBHenus Buaa loga (bx + c)
= d wm  mpocreiimue
HepaBeHcTBa Bujaa l0gax<d;

- pewiarsb
MOKa3aTelbHbIE  YPaBHEHUS,
Buga a”*°= d(rme d MoxHO
MPECTaBUTh B BHUJC CTCIICHH
c OCHOBaHUEM a) u
NpOCTEHIIHe  HEpaBEHCTBA
Buga a‘<d(rme d MoXxHO
MPEACTaBUTh B BHJC CTCIICHH
C OCHOBaHHUEM 4);.

- Pewamo pPayuoHallbHble,

nokasameJvbHole u
Jocapugpmuieckue ypasHeHus u
Hepaeencmaa, npocmetiuiue
uUppayuoHaibHvle u

mpusoHoMempuiecKue ypasHeHus,
HepaseHCcmea U ux CUCmembl;

- UCNONL308aMb  MEmMOoObl
PpewieHus ypasHeHuil: npugederue K
8UOY «NpoussedeHUe PasHo HYI0»
UMY «4acmHoe PAasHoO  HYIIOY,
3aMeHa nepemMeHHbIX;

- ucnojlb3oeamos Memoo
uHmepeaulos o0 PpeuteHus
HepaeeHcme,

- ucnojilb3oseamos

epaghuyeckuii Memoo 0714

- CB0060OHO OTIEpUPOBATH
TOHSATHUSIMH: ypaBHCHHE,
HEPaBEHCTBO, PaBHOCHIIbHbBIE
yYpaBHCHHS ¥ HEpPaBEHCTBA,

ypaBHEHHUE, SIBJISIFOLLICECS
CJIEICTBUEM JIPYroro
yYpaBHEHUS, ypaBHEHUS,

PaBHOCHJIbHBIE HA MHOXECTBE,
PaBHOCHJIbHBIE
npeoOpa3oBaHus ypaBHEHMUIA;

- pelaTb pa3Hble BUbI
YpaBHEHUH U HEPAaBEHCTB M HUX
CUCTEM, B  TOM  YHUCIE
HEKOTOpbI€ YpaBHEHHUA 3-1 U 4-
i CTETICHEH, IpoOHO-
panroHaIbHbIE U
UppalnroHalbHbIE;

- Jlocmuoicenue
pezynomamos pazoena ll;

- Cc80000HO  onpedensamb
mun U vlOupamev  Memoo
peulenus NOKA3amenbHblX U
Jl02apugmuieckux ypagHeHut u
Hepagencms, UppayuoOHAIbHbIX
VpasHeHuil U HepageHcms,
MPULOHOMEMPUYECKUX
VPasHeHull U HepaseHcme, Uux
cucmem;

— €680000HO peuwiams
cucmembl JIUHEUIHbIX
VpagHeHul;

~ pewams OCHOBHblEe

MUnsl ypasHeHul U HepaseHCcme
¢ napamempamu,




- INpHUBOJUTH HCCKOJIBKO

IIPUMEPOB KOpHEM
IIPOCTEHILIETO
TPUTOHOMETPUYECKOTO

ypaBHEHUs BUJA: Sin X = &,C0S
X= a,tgx = a,ctgx =a, raca-—
TaOJIMYHOE 3HAYCHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKON

(GyHKIMH.

B nosceomnesnoti sorcuznu u npu
Usy4eHuu opy2ux npeomemos.
- COCTaBIIATh W peIiaTh

YpPaBHEHUS WU CHCTEMBI
YPaBHEHUW TMpU  PELICHUU
HECJIO)KHBIX ~ ITPAKTUYECKHUX
3a1a4

NPUOTUHNCEHHO20 peutenus
VpasHeHuul U HepaseHCcms;
- uzobpasjicamo
MPULOHOMEMPUUECKOTU
OKpYHCHOCIU MHOHCECBO
pewenuu npocmeuuux
MPUSOHOMEMPUYECKUX YPABHEHUL
U HepaseHCcms;

- 8bINOIHAML 0OMOOP KOpHell
ypasHeHuu unu pewienuil
HEepagencme 6 COOMEemcmeuy ¢
OONONTHUMENbHLIMU  YCLIOBUAMU U
02PaHUYeHUSMU.

Ha

B noeceonesnou owcuznu u npu

usyueHuu opyeux VUeOHbIX
npeomemos:
- cocmaeniimes U - peuans

VPasHeHUs, CUCmeMbl YPAGHEeHULl U
HepaseHcmea npu peulenuy 3a0ay
Opyeux yueOHbvlX npeomMemos,

- UCNONb308AMb YDAGHEHUSL U
HepaseHcmea Oisi NOCMPOeHUus U

uccne008aHus. npocmeniuux
Mamemamuyeckux Mmooenetl
peanbHbix cumyayuti unu
NPUKIAOHBIX 3A0aY,

- ymembv
UHmMepNpemupo8amy  NOJLY4eHHbIl
npu peuienuu VpasHeHus,
HepageHcmeéa WU CUCHeMbl
pe3yiomam, — OyeHusamv - €20
npagoonododue 8 - Kowmexkcme

3A0aHHO peanrbHOU CUMYayuu Ui
NPUKIAOHOU 3a0ayu

- OBJAJETh  OCHOBHBIMH
TUIIAMU IIOKa3aTEJIbHBIX,
JorapupMUUECKUX,
UPPALMOHAIIBHBIX, CTEIEHHBIX
YpaBHCHUH U HEPABEHCTB U
CTaHJApPTHBIMU METOJAMH UX
pelieHui U IPUMEHSTh UX MPHU
pelIeHnH 3a/1a4;

- MPUMEHSATD TEOpEMY
be3y k pelennto ypaBHEHHI;

- MPUMEHSATD TEOpeEMY
Buera JUIs peleHus
HEKOTOPBIX YPaBHEHUI
CTEIEHU BBIIIE BTOPOM;

- MOHUMATh CMBICTT
TEOpPEM O PaBHOCWIBHBIX H
HEPAaBHOCUIIbHBIX
npeoOpa3oBaHUSIX YpaBHEHUHN U
YMETh UX JI0Ka3bIBaTh;

- BIIAJIETh METOAAMH
peneHus YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM, YMETh
BBIOMpATh METOJ pELICHUS WU
000CHOBBIBATH CBOM BBIOOD;

- HCIOJL30BaTh  METOJ
WHTEPBAJIOB  JJIA  pEHICHUS
HEpPaBEHCTB, B TOM YHCIIE
JIPOOHO-paIIMOHATILHBIX u
BKJIFOYAIOIIUX B cebs
HUPPALMOHAIILHBIE BBIPAKCHHUS;
- pemaTh

anreOpanyeckue ypaBHEHUS H
HEPABEHCTBA U MX CHCTEMBI C
napameTpamu anredopanyeckum
U rpagUuecKuM METOaMU;

- BJIAJICTh pa3sHBIMU
METOlaMU JI0Ka3aTeNnbCcTBa
HEPABEHCTB;

- NpUMeHsMb npu
peuwienuu  3a0a4 HepaseHcmea
Kowu — bynsaxoeckoeo,
bepuynnu;

- umemv npeocmasnenue
0  Hepaeencmeax - MedHcoy
CpeoOHUMU CmeneHHbIMU




— pemaTL ypaBHeHI/ISI B
OEJIbIX YUCIax,

— n300pakaTh MHOXKECTBA
Ha IUIOCKOCTH, 3aJaBaeMbIC
ypaBHeHI/ISIMI/I, HepaBeHCTBaMI/I
U UX CUCTEMaMHU,

- CBOOOHO MCIIOIH30BaTh

TOKJIECTBEHHbIE
peoOpa3oBaHus MPU PELICHUU
YpaBHEHUH 31 CHCTEM
YpaBHEHUH

B noeceownesnoti swcusnu u npu
U3yHeHuu opyaux npeomemos.

- COCTaBIIATh M peliaTh
YpaBHEHUs, HEPaBEHCTBA, WX
CUCTEMBI TIPH PEIICHUHU 3aad
JIPYTUX yIeOHBIX MTPEIMETOB;

- BBITIOJTHSATH OIICHKY
npaBaonono0us pe3yibTaToB,
MOJIyYaE€MBIX TPH  PEIIEHUU

Pa3JIMYHbBIX yYpaBHEHUH,
HEPAaBEHCTB U HMX CHCTEM IpHU
pelieHnn 3a/a4 IPYrux

yueOHBIX MPEAMETOB;

- COCTaBIIATh U peulaTh
yYpaBHEHHS M HEPAaBEHCTBA C
napaMeTpamMu IpU  PEHICHUH
3aga4 b110)%070:¢ y4eOHBIX
PEeIMETOB;

— COCTaBIIATh ypaBHEHHE,
HEPaBEHCTBO WJIM MX CUCTEMY,
ONMCBIBAIOLINE peanbHYIO
CUTYallMI0 WM TPUKIAJHYIO
3a/1auy, UHTEPIPETHPOBATH
MOJTY4EHHbBIE PE3YyNbTaThl;

- HCII0JIb30BaTh
MIpOrpaMMHBIE CpPEJCTBA IMpHU




pELIEHUU OTHAEIbHBIX KJIACCOB
YpaBHEHUI U HEPABEHCTB

Dyukyuu

- OnepupoBatb Ha
0a30BOM YPOBHE TOHSTHSIMHU:
3aBHCUMOCTh BEJIMYHH,
byHKIMS, apryMeHT u
3HaueHue (PyHKIUU, 00IacTh
OTIpENICICHUsI U MHOXKECTBO
3Ha4eHUH (yHKOMH, Tpaduk
3aBUCHUMOCTH, rpaduk
GyHKIMM, HYIH (QYHKIHH,
MIPOMEKYTKH
3HAaKOTMIOCTOSTHCTBA,
BO3pacTaHWE Ha YHUCIOBOM
MPOMEXYyTKe, yObIBaHHE Ha
YHCIIOBOM MIPOMEKYTKE,
HauOoJblllee U HaWMEHbIIee

3Ha4YCHHE GbyHKIIMM ~ Ha
YUCJIOBOM MIPOMEXKYTKE,
nepuoandecKas GbyHKIHA,
MIEPUOTI;

- ONIEPUPOBATH Ha
0a30BOM YpPOBHE MOHSATHUSMHU:
npsimas u oOparHas
MPONOPLUHUOHATBHOCTb
JIMHEWHAs, KBaJpaTUyHasl,
norapumuueckas u
MoKa3aTenbHas byHKIHH,
TPUTOHOMETPUYECKHUE
GbyHKIMH;

- pacrno3HaBaTh
rpaduKu JIEMEHTAPHBIX
GbyHKIHI: IpSIMOU "
oOpaTHOM
MIPONIOPLIMOHAIBHOCTH,
JIMHENHOM, KBaJpaTU4YHOM,
norapu(pMuIecKoi u
[I0KA3aTeIbHOU byHKUIUH,

- Onepuposams NOHAMUAMU.
3A68UCUMOCMb  BEUYUH, (DYHKYUA,
apeymeHm u 3HaueHue @OYHKYuuU,
obracmo onpeoeneHus u
MHOJCECB0 3HAYEHUU QYHKYUU,
epagux  3agucumocmu, pa@ux
@yukyuu, HYU @yukyuu,
APOMENCYMKU
3HAKONOCMOAHCMEA, 803PACMAHUE
Ha — YUCTIOBOM — NPOMEdCYMKe,
yovieanue Ha YUCI080M
npomexcymke, — Haubonvuiee U
HauMeHbvuiee 3HaueHue QYHKYUU Ha
YUCTI080M npomedxiCcymxe,
nepuooudeckas yHKyus, nepuoo,
YemHas u HeuemHasi YYHKyuu,

- onepuposamv NOHAMUSIMU!
npsamas u obpammuast
NPONOPYUOHATLHOCIb,  TUHELHAS,
K8AOpAMUYHAsl, 102apuh)mMuiecKast
U nokazamenvbHas — QYHKYUU,
mpuzsoHomempuieckue QYHKYuu,
- onpeodensmb 3HaueHue
@YHKYUU No 3HAYEHUIO apeymMeHma
npU pa3iUdHbLIX CROCOOAX 3A0aHUsA
GyHrkyuu;

- cmpoums
UBYYEHHBIX (DYHKYUIL,
- ONUCHIBAMb NO 2PAPUKY U 8
APOCMeuuux CIyuasx no gopmyne
noseoenue u ceolUcmea @yHKyul,
Haxooums No 2paguxy @yHKyuu

epaghuxu

Hauboibwue U HauMeHbldue
SHAYEHUsL,

- cmpoums  3CKU3 epaghuxa
@yHryuu, yoosiemsopsouel

npugedeHHoMy Habopy Yclosui

— Braagerr  NOHATHUAMU:
3aBUCUMOCTD BEJINYMH,
(GyHKIIMA, apTyMEHT U 3HAUCHUE

byHKIINH, obacTb
OTIpE/ICICHNUsI W  MHOXECTBO
3HayeHUd (QyHKIUH, Tpaduk
3aBUCUMOCTH, rpaduk
¢byHkuuM, Hymu  QyHKUIUWH,
IPOMEXYTKA
3HAKOTOCTOSIHCTBA,
BO3pacTaHWE Ha  YHCIOBOM
NpOMEXYyTKe, yObIBaHHE Ha
YHCIIOBOM IPOMEXKYTKE,

HauOoJiplllee W HaUMEHBIEee
3HAYCHHE byHKIMH Ha
YUCIIOBOM MIPOMEKYTKE,
nepuoanIecKas dbyHKIIHS,
NepuoJ], YeTHass U HedYeTHas
GyHKIMHM; YMETh TPUMEHSTh
9TH TOHATUS TPU PEHICHUU
3ajad;

- BJIQ/IETh MOHSITUEM
CTerneHHass (DYHKIHUS; CTPOUTH
ee rpaduK U yMeTh MPUMEHATH
CBOWCTBA CTENEHHOW (DyHKIIMH
IpU PEIICHUH 3a]1a4;

- BJIaACTH IIOHATHUAMUA
IIOKa3aTcCJliIbHas (1)YHKI_[I/I$I,
OKCIIOHCHTA, CTPOUTH nux

rpauKd U yMeThb IMPHUMEHSTh
CBOMCTBA [I0Ka3aTeJIbHOU
(GYHKIUM NIPH pelIeHUH 3a/1a4;
- BJIAJICTh HOHSATHEM
ngorapupmuyueckas  QyHKIUS;
CTpOUTh €€ TpapuKk U YMETb
IPUMEHSTh CBOMCTBa

— Jlocmuoicenue
pe3yarbmamos pasoena I,

- enadems nOHAMUEeM
acumnmomul U yMemb €20
NpUMEHAMb — NpU  peleHuu
3a0auy;

- NPUMEHAMb  Memoobl
peuienusl npocmenuiux
ougpepenyuanbrvix
VpasHeHuii nepeo2o U 6Mmopoco
nopsi0Ko8




TPUTOHOMETPUUECKUX
G yHKIIHIA;

- COOTHOCHTH TpaguKH
3JIEMEHTaPHBIX byHKUIMi:
psAIMOM u oOpaTHOM
MIPONOPLIMOHAIBHOCTH,
JIMHEIHOM, KBaJpaTUYHOM,
JT0rapuPpMHIECKON u
[I0Ka3aTeIbHON byHKIUH,
TPUTOHOMETPUUECKUX
¢byHkmMit ¢ dopmynamu,
KOTOPBIMH OHH 33/1aHbl;

- HaXOJUTh 1O rpapuKy
MPUOIMKEHHO 3HAYEHUS
(GYHKIMY B 3aJJaHHBIX TOYKAaX;
- OTIPENEINATh 1o
rpaduky cBoicTBa (GYHKUUU
(Hynu, MIPOMEKYTKHU
3HAaKONOCTOSIHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH,
HauOoJIbIINEe M HaMMEHbIINE
3HAYCHUS U T.I1.);

- CTPOUTH JCKH3
rpadguka byHKINH,
yJIOBJICTBOPSIOIICH

MIPUBEACHHOMY Habopy
YCIOBUIH (IpOMEXKYTKH
BO3pacTaHusi / yObIBaHWS,
3HAYEHHUE byHKIUH B

3aJlaHHOM  TOYKE,  TOYKH
KCTPEMYMOB H T.1I.).

B noeceonesnoii sxcusnu u npu
u3yueHuU opyaux npeomemos:
- oTpenensTh 1o
rpadukam CBOMCTBa
peambHBIX  TPOLIECCOB U
3aBucuMoOcTell (HanOoJbIINe
U HauMEHbIIWE 3HAYCHMS,

(npomesrcymku
803pacmanus/yovieanus, 3HaveHue
@yHKyuu 8  3a0aHHOU  MOUKe,
MouKu IKCMPEMYMO8,
acumMnmomul, HyIU QYHKyuu U
m.o.);

- pewamny VpasHeHus,
npocmeuuiue cucmembl ypasHeHull,
UCNONIL3YS CBOUCMBA PYHKYULL U UX
epaghukos.

B noeceonesnou orcuznu u npu
usyueHuu opyeux VUeOHbIX
npeomemos:

- onpeodensimes no epaguxkam
U ucnonv3osamv Ol peuleHus
NPUKIAOHBIX ~ 3A0a4  CBOUCMEA

PeanbHbIX npoyeccos u
3asucumocmeti  (Hauborvuiue u
HauMeHbuiUe 3HAYeHUs,

APOMENCYMKU — 803pACMAHUSL U
VObI8aHUSL DYHKYUU, NPOMENHCYMKU
3HAKONOCMOSHCMBA, ACUMNIMOMbL,
nepuoo u m.n.);

- UHmMepnpemuposams
ceoticmea 8 KOHmeKcme
KOHKPEmHou NPAKmuyeckou
cumyayuu,;

- onpedensime no epagpuxam
npocmetiwiue  XapaKmepucmuxu
nepuoouyeckux  npoyeccog 8
buonoeuu, IKOHOMUKe, MY3bIKe,
paouoceazu u Op. (amniumyoa,
nepuoo u m.n.)

JorapuMUUEcKor  GyHKIUU
IIpU pELICHUN 3aj1ay;

- BJIAJIETh HOHSTHUSIMU
TPUTOHOMETPUUECKUE
(GYHKIIUH; CTPOUTH UX TpaduKu
U YMETb NPUMEHSATh CBOWCTBA
TPUTOHOMETPUUECKUX
(GyHKUMI IpU peLISHUH 3a/1a4;
- BJIAJIETh HOHSITUEM
obOpaTHast pyHKIUS; IPUMEHATh
3TO TMOHSTHE TMPU PEHICHUU
3ajay;

- MIPUMCHSITh npu
pelmeHnn  3a7a4 = CBOMCTBA
GyHKIMIA: YETHOCTb,
MIEPHOTUIHOCTD,
OTPaHUYCHHOCTb,

- MPUMCHSITh npu
pelieHnn 3a1a4
npeoOpazoBaHus rpagukoB
byHKIU;

- BJIQ/IETh HOHSTUSIMU
YHCIIOBast
MOCJIEZIOBATEIHHOCTD,
apudmMeTnyecKas u
reoMeTpHyIecKast MPorpeccus;
- MPUMEHSITh npu

peuIeHuN 3aJad  CBOICTBA H
NpU3HAKK apUPMETHUYECKOH U
reOMETPUYECKOM IPOrpeccuil.
B nosceonesnotl scuznu u npu
usyyeHuu  Opyeux  yyeOHvix
npeomemos.

- OTpeseNniTh o
rpaukaM M UCHOJIb30BAThH IS
peleHusl MPUKJIAAHBIX 3a7a4
CBOICTBa pealibHBIX MPOIIECCOB
U 3aBUCHUMOCTeH (HanOosbline
U HauMEHbIIME  3HAYEHU,




MPOMEXYTKA BO3pACTaHUS U

MPOMEXYTKA BO3pacTaHus U

yObIBaHUS, IIPOMEXYTKU yObIBaHUS byHKIIUY,
3HaKOIMOCTOSIHCTBA U T.I1.); MPOMEKYTKHU
- UHTEPIPETUPOBATD 3HAKOIOCTOSIHCTBA,
CBOMUCTBA B KOHTEKCTE ACHUMIITOTBI, TOYKH HeperH6a,
KOHKPETHOW  IIPaKTUYECKOHN HNEepUOJ U T.I1.);
CUTYyaIH - WHTEPIPETUPOBATH
CBOICTBa B KOHTEKCTE
KOHKPETHOU IIPaAKTUYECKON
CUTYaIlNH;.
- OTIPeNeTsATh 1o
rpadukam IIpoCTeNIINe
XapaKTEPUCTHKU
MEePUOJUYECKUX TIPOIECCOB B
Omosoruw, SKOHOMHUKE,
My3bIKE, pPaJUOCBSI3U U JIp.
(ammuTyna, NEpHoOJ U T.11.)
Inemenmor | — OmnepupoBaTh Ha | — Onepuposamo nousmusamu. | — Bnaners MOHSITUEM | — Jlocmuorcenue
mamemamu | 6a30BOM YpOBHE TOHSATHSMH: | NPOU3BOOHAS. (DYHKYUU 6 mouke, | OECKOHEUHO yObIBaromas | pesyismamos pazoena I1;
4ecK020 npousBojaHass (GYHKIMHM B | KacamenvHas K 2paguky ¢pyukyuu, | reoMeTpudeckasi mporpeccus u | — 680600010 enademo
ananuza TOYKE, KacaTeabHast K | npou3800Has hyHKyuu, YMETh TPUMEHATH €TI0 MPH | crmaHOapmHbim annapamom
rpaduxy byHkumy, | — 8LINUCAAML  NPOU3BOOHYIO | PCIICHUU 3a/1a4; Mamemamuyecko20  aHaiusa
npou3BoaHas (PyHKIHUH; 00HOUNIeHA, MHO20YNeHa, | — NPUMCHATD TUTSL | OISl BBIYUCTICHUSL NPOUZBOOHBIX
- OTIPEENIATh 3HAYCHHUE | K8AOPAMHO20 KOPHS, NPOU3BOOHYIO | PELICHUS 3a1a4 TEOPUIO | PYHKYUU OOHOU NepeMeHHOl;
MPOU3BOJHON  (DYHKIIUU B | CyMMbl QYHKYULL, IIPEIENIOB; — C80000HO  NPUMEHAMDb
TOYKE IO  H300paKEHHIO | — 8LIMUCIAMb  NPOU3BOOHbBIE | — BIIAJIETh HNOHATUSIMHU | annapam  MamemamuiecKo2o
KacaTeJIbHOW K  TpaduKy, | snemenmapnvlx @ynkyuti u ux | 6ECKOHEYHO OonbIne U | ananuza 0N UCCLe008aAHUs.
IIPOBEJIEHHON B OTOM TOYKE; KOMOUHAuuUil, ucnonv3ys | 6ECKOHEYHO Mallble YHCIIOBBIC | hyHKYuUL u noCmpoeHust
- pemaTb  HECJOXKHBIC | CHpasoyHble Mamepuavl, MOCIIEJIOBATEILHOCTH U YMETh | 2pagpuxkos, 8 mom  ducie
3a/1a4yd Ha PUMEHEHUE CBSI3U | — uccneo0oeamn 6 | CpaBHMBATh OECKOHEYHO | UCCe008aHUs HA 8bINYKIOCb,
MCKIAY MMPpOMCIKYTKaMU npocmeﬁmux CAyuasx @yﬂkquu Ha | OodbIIKEe U OECKOHEYHO Majble | — onepuposambs
MOHOTOHHOCTH U TOYKAMH | MOHOMOHHOCHIb, HaxoO0ums | MOCIIEI0BATEIbHOCTH; nousimuem nepeoobpasHoll
9KCTpeMyMa  (QyHKUUU, C | waubonvuiue U HauMeHbuwiue | — BIQJIeTh  TOHITUIMHU: | PYHKYUU O peueHus 3a0a4;
OJTHOU CTOPOHBI, U | 3HayeHuss  QyHKyuti, cmpoums | IpouU3BogHAs  (QyHKIMHU B | — o61ademsv  OCHOBHbIMU
IIPOMEKYTKAMU epaghuxu MHO20YIeHO8 u | TOUKe, Tpou3BoAHasd QYHKIUY; | céedenuamu 00  unmezpaie
3HAKOMOCTOSIHCTBA U HYISIMU | npocmeuuux PAYUOHATHBIX | — BBIYUCIATE Hviomona—Jleiibnuya u ezo
HPOM3BOJHOM 3TOM (QyHKIUH @yHryuil c UCNONIb306AHUEM | TIDOU3BOJIHBIE  BJIEMEHTAPHBIX | HPOCMEUUUX NPUMEHEHUSIX,
— C JPYTrOM. annapama Mamemamuyecko2o | GyHKUUN U UX KOMOWHAIIHIA;

ananiusda.




B noeceonesnoii scusnu u npu
u3yueHuu opyaux npeomemos:

- 0JIb3YSCh

rpaduxamu, CpaBHUBATH
CKOPOCTH BO3pacTaHHA
(pocra, MOBBIIICHHUS,
YBEIIMYCHUS W T.OL.) WIH
CKOPOCTH yOBIBaHUS
(magenwus, CHIKEHUS,

YMEHBIIIEHUS U T.I1.) BEJINYUH
B peaJIbHbIX IIpoLeccax;

- COOTHOCHUTH TpaduKu
peabHbIX  TPOIECCOB U
3aBUCUMOCTEN c ux
OTHCAHUSAMH, BKIIOYAIOIIUMU
XapaKTePUCTUKH  CKOPOCTH
n3MeHeHus (OBbICTpBIN pOCT,
IJIaBHOE MOHMKEHUE U T.11.);

B noeceonesnoti orcuznu u npu

U3y yeHuu
npeomemos:
- pewamny
3a0auu  uz OuorocuU,
Xumuu, IKOHOMUKU U
npeomemos,

opyeux

C643dHHble

VueOHbIX

NPUKIAOHbLE
Guszuxu,
opyeux

c

uccieoosanuem xapakmepucmuk

PEANbHBLIX

Haxoxcoenuem  Hauboabuux

npoyeccos,

u

HAUMEHbUUX 3HAYEHUL, CKopocmu

U YCKOpeHust u m.n.;
- UHmMepnpemuposams
NOJIyYeHHble pe3yibmanmbl

- UCCIIeIOBaTh  (PYHKIIUU
Ha MOHOTOHHOCTH nu
OKCTPEMYMBI;

— CTpouTh rpaduku
NPUMEHSTH K PEIICHHIO 33/1a4, B
TOM YHCJIE C TTapaMETPOM;

- BJIAJICTh HOHSATHEM
KacaTeJbHast K rpaduxy
(GYHKIUU U yMETh TPUMEHSTH
€ro TPH PEIICHUH 3a]1a4;

- BJIAJIETh TOHSATUSMH
nepBooOpasHas GbyHKIMS,
OIIPENIEIICHHBIN UHTETPa;

- NPUMEHSITh  TEOpeMy
Herorona—JleiiOuuma u  ee
CIICZICTBUS JJIsl PEIICHUS 3a/1a4.

B noeceownesnoti swcusnu u npu

— onepupogams 8
CMAaHOapmHuIX cumyayusx
nPoU3600HbIMU BbICUIUX
Nnops0KOo8,

- yMemb NpPUMEHAMb npu
peweHuu  3a0ay  CoUCmMaa
HenpepuvL8HbIX (YHKYULL,

- yMemb NPUMEHAMb npu

pewienuu  3a0a4  meopemvl
Beuepwmpacca,

- ymemb 8bINOIHAMb
NPUONUICEHHbIE  BbIYUCTICHUS
(MemoOobl peuleHus ypasHeHutl,
BLIYUCICHUS ~ ONPEOeleHHO20
uHmezpana),

- ymemb NpUMEHAMb

NpUNLOdNCeHUe NPOU3BOOHOU U
OnpeoeneHHo2o0 uHmezpala K

- WCIIOJIb30BAThH usydyeHuu  Opyeux  y4yeOHwIX | peuieHuro 3a0au
rpapuku pCaIbHBIX npeomemos: ecmecmeo3HaAHUs,
[POLECCOB Uil PEHICHUSA - pemiate  NPUKJIAJHBIE | — enaoems  NOHAMUAMU
HECJTIOKHBIX HPUKIaHBIX 3amauu U3 OmoJyiornH, (HU3HKH, | 8MOpast NpPOU3B0OHAS,
3ajaq, B TOM quCIe XUMUH, SKOHOMHKH W JPYTHUX | 8bINYKIOCMb epadura GyHKyuu
ompenenis  mo  rpapuky IIPEAMETOB,  CBSI3aHHBIE  C | U ymemp uccneooeams
CKOPOCTh X0Ja Irponecca HCCIENOBAHUEM @dYHKYUIO HA 8BINYKIOCTD
XapaKTEPUCTHUK MTPOIIECCOB;
- MHTEPIPETUPOBATH
MOJTYYECHHBIE PE3YNbTaThl
Cmamucmu | — OnepupoBaTh Ha | — HUmems npeocmasnenue o | — OnepupoBatb - Llocmuorcenue
Ka u meopus | 6a30BOM YpPOBHE OCHOBHBIMHU | OUCKPEMHbIX U  HenpepuléHulX | OCHOBHBIMHU  OIMHCATENbHBIMU | pe3ynvmamos pazoena ll;
6epoaAmHnOC | ONUCATEIbHBIMU CILYYAUHBIX 8eUUUHAX U | XapaKTepUCTUKaAMU YHUCJIOBOTO | — umemv npeocmasiieHue
mei, 102uKa XapaKTCpUCTUKaMHU pacnpeaeﬂeHuﬂx, o Ha60pa, IIOHATHEM | 0 ueHmpaﬂbyoﬁ npede}leoﬁ
u YHCIIOBOTO Ha0opa: CpedHee | He3asUCUMOCTU Cy4auHbIX | TEHEpallbHasg COBOKYIHOCTb M | meopeme;
Kombunamo | apudmMeTuveckoe, MeEIUAHA, | BEIUYUH, BBIOOPKOIL U3 Hee; — umMems npeocmaeieHue
PuKa HauOoJblllee M HaWMEHBIIIEe | — umems npedcmasieHue o | — OIEpPUPOBATH 0 8b100pPOUHOM KO huyuenme
3HAYCHUS, MamemamuyeckomM OdNCUOAHUU U | TIOHSATUSMHU: 4acToTa U | Koppenayuu u JNUHEUHOU
— ONIEPUPOBATH Ha | ducnepcuu CIy4aiuHvlxX 6elIUUH, BEPOSATHOCTh COOBITUS, CyMMA U | peepeccuu;,

0a3oBOM YPOBHC MOHATHUAMMU!

IMMPOU3BCACHUC BepOHTHOCTCﬁ,




4acToTa U BEPOATHOCTh
COOBITHS, CITy4allHBINH BBIOOD,
OTIBITHI C PAaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH,

- BBIYUCIIATD
BEPOATHOCTH  COOBITHI Ha
OCHOBE TOACYETa  YHCIA
HCXO/IOB.

B nosceounesnoti sorcuznu u npu
Usy4eHuu opy2ux npeomemos.

- OILICHUBATh n
CpaBHHBATb B IMPOCTBIX
cirydasax BEPOATHOCTH

cOOBITHI B peasibHO KU3HH;
- YUTaTh, COMOCTABIIATH,
CpaBHHBATh,
WHTEPIPETHPOBATH B
MPOCTBIX CIy4yasix peajibHbIe
JAaHHbIE, MPEICTaBJICHHbIE B
BHJC TaOJWI, JUarpamm,
rpauKoB

- umemv npeocmasieHue o
HOPMANbHOM — pacnpeoeneHuu U

npumepax HOPMANbHO
pacnpeoeneHHblx CLYYAUHbBIX
BENUYUH,

- HOHUMamb Cymb  3aKOHA
Oonvuux uucen U 8blO0POUHO20
Memooa usmepenusl
geposimHocmel;

— umMems npeocmasieHue 00
VCI0BHOU  8EPOAMHOCMU U O
NOIHOUL 8EPOAMHOCIU, NPUMEHSMb
Ux 6 peweHuy 3a0ay,

- umems npeocmasieHue o
BAJHCHBIX YACMHBIX guoax
pacnpeoeneHull U NPUMeHsIms Uux 8
peuieHuu 3a0au;

- umems npeocmasieHue o
KOpPenAYUYU CIy4atiHblX 6eIU4UH, O
JUHEUHOU pe2pecCcull.

B noeceonesnou owcuznu u npu
UsyweHuu opyaux npeomemos.

- BLIYUCIAMD UNU OYEHUBATND
8eposIMHOCMU cobvimutl 8
PEanbHOU HCUSHU,

- 8blOUpamMs nooxoosuue
Memoowl npeocmasieHus u
00pabomku OaHHbIX,
— ymembw
HeCl0JiCHble 3a0ayu Ha
npumMeHeHue  3aKOHA — OONbUIUX
yuces 8 COYUOI02Ul, CIMPAx08anuUl,
30pasooxpanenul,  obecneyeHuu
bezonacHocmu  HaceleHus 8
Upe3BbIYALIHBIX CUMYAYUSIX

pewamb

BBIYUCIIATH BEPOSITHOCTH
COOBITHII Ha OCHOBE IOJCYETA
qKCJla UCXO/10B;

- BJIaJIETh  OCHOBHBIMH
HNOHATUSIMH KOMOMHATOPUKH U
YMETb MX NPUMEHATH IpU
pelIeHnH 3a/1ay;

- UMETh  IIPE/ICTaBJICHUE
00 OCHOBax TEeopuun
BEpPOSITHOCTEM;

- UMETh MPEICTaBIECHUE O
JUCKPETHBIX U HENPEPbIBHBIX

CIy4yalHbIX  BEJIMYMHAX H
pacnpeneneHusx, 0
HE3aBUCUMOCTHU CITy4JaiHbIX
BEJINYUH;

- UMETh TIPEJICTABIICHHUE O
MaTEeMaTUYECKOM OXKHIAHUM U
JUCTIEPCUU CITy4alHbIX
BCIIMYHH;

- UMETh TIPE/ICTABIICHHE O
COBMECTHBIX paclpeeIecHUsIX
CIIy4allHbIX BEJIMYUH;

- MMOHUMATh CYTh 3aKOHA
(1e)1811170¢ qucen u
BBIOOPOYHOTO METOo/J1a
HU3MEPECHUS BEPOSITHOCTEH;

- UMETh IIPEJICTABIICHHUE O
HOPMAaJIbHOM paclpeeeHun 1

npuMepax HOpMaJIbHO
pacrpeseNieHHbIX — CIIy4aifHbIX
BEJIMYMH;
— UMETH NPEACTABIECHUE O
KOppemsuu CITy4aiHbIX
BEJIMYUH.

B nosceonesnotl scuznu u npu
usy4eHuu opyux npeomemos:

— uUMemsb npeocmasieHue
0 CMamucmu4eckux unome3ax
U nposepke CMAMUCUYECKOL
eunomesvi, 0  CMAMUCMUKe
Kpumepus U  ee  YpPOGHe
3HAYUMOCMU,

- uMemsb npeocmasieHue
0  CBA3U  IMAUPUYECKUX U
meopemuyecKux
pacnpeoeneHull,

- uMemsb npeocmasieHue
0  KOOUposaumuu,  O0BOUYHOU
3anucu, 08OUYHOM Oepege;

- enadems  OCHOBHBIMU
NOHAMUAMU ~ Mmeopuu  2pagpos
(epagh, sepuiuna,  peobpo,

CmeneHb  8epullHbl, Nymov 8
epaghe) u ymemov npumeHsamo ux
npu pewenuu 3a0ay,

- umems npeocmaegieHue

o odepesbsix u ymemb
NPpUMEHAMb  NpU  peueHul
3a0ay;

— 81a0emo noHAmuem
CB53HOCMb u ymemb
NPUMEHAMb KOMNOHEHMbl
C8A3HOCMU  NpU  peuleHul
3a0ay;

- yMemv  0Cywecmensime
nymu no pebpam, o6xo0vt pedep
u sepuiun epaga;

- uMemsb NpeocmasieHue
00 9Ui1epoBOM u
2aMUTTLINOHOBOM NYMU, UMENb
npeocmasieHue 0 mpyoHOCmu
3a0ayu HAXO0HCOeHUs.
2aMULIMOHO8A NYMU,




- BBIYHCTISATH 17011
OIICHUBATH BEPOSTHOCTH
COOBITHI B peajIbHOM JKU3HU;

— BBIOUpATh METObI
MOJIXOJIAIIETO  TPEICTABICHUS
1 00pabOTKH JaHHBIX

— enademo  NOHAMUIMU
KOHeuHble u cuemmvie
MHOJICECMBA U yMemb  UX
NpUMEHAMb  Npu  pelleHuu
3a0a4,

- ymemb npUMeHIMb
Mmemoo mamemamu4eckoul
UHOYKYUU,

- ymemb NpUMEHAMb

npunyun /upuxie npu peweHuu
3a0ayu

Texcmoevie
3aoauu

- Pemate  HecI0XHBIC
TEKCTOBBIE 3aJlayll  Pa3HBIX
THIIOB;

- aHAJIM3UPOBATH
yCIIOBHE 3aJ1a4H, pu
HEO0OXOIMMOCTH CTPOUTH JJIs
€€ pEeIICHUsI MAaTeMaTHIECKYIO
MOJENIb;

- MMOHUMATh n
WCIIONb30BaTh JJIsl PEIICHUS
3a/1auu nHpopManuio,
MPEACTABICHHYIO B  BHJIE
TEKCTOBOM M  CHMBOJIBHOH
3aIlMCH, cXeM, Ta0JINII,
TUarpaMm, rpauKoB,
PHCYHKOB;

— IEUCTBOBATH o
ITOPUTMY, COJIEpKaIIeMyCs
B YCIIOBUHU 3aJIauu;

- HCII0JIB30BaTh
JIOTUYECKHE paccyxaeHus
TIpH peIICHUN 33]1a4H;

- paboTtath c
M30BITOYHBIMU  YCIIOBHSIMH,
BbIOMpast u3 BCEH
nHpopmanuu, JIaHHBIE,

- Pewamsv  3a0auu  paszneix
munoe, 6 mMom uucie 3a0ayu
NOBbIUEHHOU MPYOHOCMIL,

- 8bIOUpamsb  ONMUMAbHBIL
Memoo peuieHus 3a0ayu,
paccmampusast paznuunvle
Memoobl;

- cmpoums MoOeb peuleHus:
3a0ayu, nposooums
doKazamenbHbvle PACCYHCOCHU,

- pewamy 3a0auu,
mpebyowue nepebopa 8apuanmos,
npoeepku  ycio8ull, svlbopa
ONMUMATILHO2O Pe3Yilbmama,

- AHATUBUPOBAMD u
UHMEPNPEMUPO8Ams pe3yibmamsl
8 KOHmeKcme YCl08uUsi 3a0ayu,
8blOUpams peuwienus, He
npomugopedaujue KOHMeKcmy;

- nepegooums npu peueHuu
3a0ayu uHgopmayuro u3 O0OHOU
Gopmbl 8 Opyeyro, UCNOABL3YA NpU
HeoOX00UMOCmu cxemol, madIuybl,
epaghuxu, ouazpammol;

B nosceonesnou orcusnu u npu
u3yueHuu opyaux npeomemos:

- Pemate pasHbie 3amaumn
MOBBINICHHOW TPYIHOCTH;

- AHAIM3UPOBATH YCIIOBHE
3aJ1auH, BBIOMPATH
ONTHMAJILHBIA METOJI PEIICHHUS
3aJIauH, paccmatpuBas
pa3IMYHbBIC METOIbI;

- CTPOHTH MO/IEITh
pemieHusl 3a1add, MPOBOJIUTH
JIOKa3aTeIbHBIC  PACCYKICHHS
NIPU PEUICHUN 33/1a4H;

- pemarb 3aja4u,
TpeOyromue nepedopa
BapHaHTOB, IPOBEPKHU yCIOBUH,
BbIOOpa ONTUMAIIEHOTO
pe3ynbTara;

- aHAJTM3UPOBATh u
UHTEPIPETHUPOBATH
NOJyYCHHBIC  PCIICHHS B
KOHTEKCTE YCIIOBHS 3aJlauH,
BBIOMpATh peleHus, HE
MIPOTUBOpEYAIINE KOHTEKCTY;

— MEPEBOTUTH pu
pelieHny 3a1a4i WHHOPMAIIUIO
U3 OIHOW OpMBI 3amUCH B
JPYTYIO, UCTIONB3YSl  TIPH
HEOO0XOIMMOCTHU CXEMBI,

— Jlocmuoicenue
pe3yabmamog pazoena |l




HEOOXOJUMBIEC ISl PEUICHHUs

3aa4u;
- OCYIIECTBIIAT
HECJIOKHBIH nepedop
BO3MOXHBIX peLieHui,
BBIOMpas u3 HUX
ONITUMAIILHOE TI0 KPHUTEPHUSIM,
cOpMYITUPOBAHHBIM B
YCIIOBHU;

- aHAJTM3UPOBATH 17§
WHTEPIPETUPOBATH
MOJIydeHHBIE  pEIIeHUus B
KOHTEKCTE YCJIOBHUS 3a/IauH,
BBHIOMpATh  pelIeHHs,  He
MPOTHBOPEUAIIAE KOHTEKCTY;
- pemaTh 3amadd  Ha

pacdyeT CTOMMOCTU TOKYIOK,
YCIIyT, MOE3A0K U T.IL.;

- pemaTrh  HECIIOKHBIC
3aa4u, CBSI3aHHBIE c
JIOJIEBBIM  y4acTHEM  BO
BIIQJICHUHT dbupmoii,
MPEIIPUATHEM,
HEJIBIYKUMOCTBIO;

- pemaTh 3agadd  Ha

MIPOCTHIE MTPOLIEHTHI (CUCTEMBI

CKHJOK, KOMI/ICCI/II/I) n Ha
BBIYHCJIICHHUC CJIOKHBIX
IIpOLCHTOB B Pa3JIMIHbIX

cXeMax BKJIJIOB, KPEIUTOB U
UIIOTEK;

- peuarh NpakTUYecKue
3aJaui, Tpebyromue
UCIIOJIb30BAHUS
OTpUIATENbHBIX YHCEN: Ha
OTpesieieHue  TeMIepaTyphl,
Ha ONpeesieHUEe MOJI0KESHUs
Ha BPEMEHHOM ocH (110 Haiei
9pbl M TOCJIE), HA JIBUXKEHUE

- pewamy npakmuyecKue
3a0ayu U 3a0ayu U3  Opyaux
npeomemos

Ta0JINLbI, rpaduku,

AuarpaMmbl.

B noeceownesnou scusnu u npu
U3y4eHuu opy2ux npeomemos:
- pemath TPaKTHYECKUE
3aa4l W 33Ja4d U3 JIPYrux
IPEIMETOB




JICHEKHBIX CpeicTB
(mpuxon/pacxon), Ha
oIpeaeseHne
rJTyOMHBI/BBICOTHI | T.I1.;

- MCIIOJH30BATh
HNoHATHE  MacmTaba s
HaxOKJICHUs pacCTOSHUM U
JUIMH Ha KapTax, IUlaHax
MECTHOCTH, TUTaHaX

IIOMELIEHUH, BBIKPOUKAX, ITPU
paboTe Ha KOMITbIOTEPE U T.II.
B nosceomnesnoti sorcuznu u npu
Usy4eHuu opy2ux npeomemos.
- pemarb  HEeCJI0XHbIE
MIPaKTUYECKHE 3aJauu,
BO3HMKAIOIIME B CHUTYyalHsIX
MOBCEAHEBHOM KU3HU

T'eomempus

- OnepupoBaThb Ha
0a30BOM YpOBHE TMOHSATHUSIMH:
TOYKa, MpsMas, MJIOCKOCTh B
MIPOCTPAHCTBE,
NapajyuieNbHOCTb u
MEePIEeHIUKYIIPHOCTD
MPSIMBIX U IJIOCKOCTEH;

- pacrno3HaBaTh
OCHOBHbBIE BU/IbI
MHOTOTPaHHUKOB  (IIpuU3Ma,
nUpamMuaa, MPSIMOYTOJbHBIH
napajuienenumnesn, Kyo);

- n300paxxarh
n3y4aeMble (UTYPBI OT PYKHU U
C TpPUMEHEHUEM TMPOCTHIX
YepTEKHBIX HTHCTPYMEHTOB;

— nenatb  (BBIHOCHBIC)
IJIOCKUE 4epTeKu u3
PUCYHKOB MPOCTBIX
o0beMHBIX  (uryp:  BHUJ

CBEpXY, COOKY, CHU3Y;

- Onepuposams nOHAMUAMU.
moyKa, npsamMas, NI0OCKOCMb 8
npocmpancmee, NapaiielbHOCHb
U NepneHOUKyIAAPHOCMb NPAMbBIX U
nJI0CKOCmel,

- NpUMEHAMb Ol pelleHUs
3a0au eeomempuieckue @axmeol,
ecnu ycuosusi NpUMeHeHUs: 3a0aHbL
8 516HOIU hopme;

- pewams 3a0auu Ha
HAXoJCOeHUe 2eoMempuyecKux
genuyun  no  obpazyam - unu
aAneopumMman;

- oenamaw (8biHOCHDbIC)

NAOCKUe YepmedtCu U3 PUCYHKOB
00vbeMHbIX ueyp, 8 mom uyucie

pucosamv  8uU0d  ceepxy, COOKY,
cmpoums ceuenus
MHO202PAHHUKO8,

- u3zenexams,
UHmMepnpemupo8amy u

— Bnanets
FEOMETPUYECKUMH TOHSITUSIMU
Opyu  peuieHuH  3ajady |
MPOBEJCHUN MAaTeMaTHYEeCKUX
pacCyXJIEHUI;

- CaMOCTOSITEILHO
dbopMynupoBaTh ONpeAeIeHHs
FEOMETPUYECKUX ¢buryp,
BBIJIBUTaTh TUIIOTE3bl O HOBBIX
CBOMCTBax u pHU3HaKax
reoMeTpudeckux  ¢Guryp u
000CHOBBIBATh WIH

oIpoBepraTh Ux, 0000IaTh UK
KOHKPETU3UPOBATh PE3YJIbTAThI
HAa HOBBIX Kiaccax uryp,

IPOBOJAUTH B HECIIOKHBIX
ciyyasix KJ1accu(uKaIuo
buryp o Pa3INYHBIM
OCHOBAHUSIM,;

- UCCIIEIOBAaTh YEpTExKH,
BKJIIOYass KOMOHMHauuu Quryp,
U3BJICKaTh, HMHTEPIPETUPOBATH

— Hmemv npeocmasnenue
00 akcuomMamu4yeckom memooe,
— enademo nousmuem
2eomempudecKue Mecma mo4ex
6 npocmpancmee u ymenb
NPUMEHAMb Uux OJisl peulenusl
3a0ay;

- ymemsb NpUMeHAMb OJisl
peutenuss  3a0ay  CBOUCMEA
NJIOCKUX U O8Y2PAHHLIX Y208,
MpPexepanHozo yeuid, meopemvl
KOCUHYCO8 U  CUHYCO8  Ois
MpexepanHoco yeua,

— enademo nousmuem
NePReHOUKYISAPHOe ceuenue
npU3MbL U yMemv NPUMEHIMb
€20 npu peueHuu 3a0ay;

— uMemsb NpeocmasieHue
o osoticmeenHocmiu
NPABUNLHBIX MHO202PAHHUKOB,




- U3BIICKATh
UH(POPMAIIHIO 0
MPOCTPAHCTBEHHBIX
reOMETpUYECKUX  (Qurypax,
IIPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

- MPUMEHSTh  TEOpPEMY

[Mudaropa mpu BEIYHCICHUH
DJIEMEHTOB
CTepeoMeTpUYECKUX PUryp;
- HAxXOIUTh OOBEMBI H

IO AU MTOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPaHHUKOB c
MpUMEHEeHUEM (PopMYyIT;

- pacro3HaBaTh
OCHOBHbIE BU/IBI Ten

BpalieHus (KOHyC, LWJIMHID,
cdepa u map);

- HaXOIUTh OOBEMBI U
IJIOIIa N MOBEPXHOCTEN
MPOCTEUIINX

MHOTI'OI'paHHUKOB u TCI
Bpalmi€HUusA C IPUMCHCHHEM

dhopmy.

B nosceomnesnoti scuznu u npu
u3yueHuu opyaux npeomemos:
— COOTHOCHTD
a0CTpaKTHBIC
reOMETPUYECKUE TOHATUSA H
(bakThI c peabHBIMU
KU3HEHHBIMH OOBEKTaMU H
CUTYaIUsIMU;

- HCIOJIb30BATh
CBOMCTBa MPOCTPAaHCTBEHHBIX
TEOMETPUUECKUX (GUTYp IS
pelIeHus THUMOBBIX  3a1ad
MIPAKTUYECKOTO COICPIKAHNUS;

npeoopazo6vl8ams UHGOPMAYUIO O

2e0MempudecKux Queypax,
npeocmasieHHyI0 Had YepmeHcax,
- NpUMEeHAMb
2eomempuyeckue  gakmol 0N
peuilenus 3a0ay, 6 moM Uuciue
npeononazaruiux HEeCKOIbKO
wazo8 peuileHusl,

- onucvl8amy 83aUMHOE
pacnonodxcenue NPAMbLX u

NI0CKOCMeEl 8 NPOCMPAHCMEe;
- Gopmynupoeams ceoticmea
U npusHaxu Queyp;

- 0oKazvieamo
2eomempuyecKue YmeepicoeHus,
- e1a0embv CMAHOAPMHOU
Kaiaccuguxayuet
NPOCMPAHCMBEHHBIX Queyp
(nupamuovl, npuzMbl,
napasnnenenuneovl),

- Haxooums  00vemvbl U
naowaou nogepxHocmetl
2e0MempuYecKux mer c

npumeHeHuem Gopmyi,;
- BLIYUCTAMY PACCMOAHUSL U
yelvl 8 NPOCmMpancmeae.

B nosceonesnou ocusnu u npu
usyueHuu opyaux npeomemos:

- UCNONb308AMb  CBOUCMEA
ceomempuyeckux — ueyp 014
peuwlenus  3a0a4  NPaAKmMuiecKoeo
xapakmepa u 3a0a4 u3z Opyaux
obnacmeti 3HAHU

51 peoOpa3oBbIBaTh
UH(pOpMaLHIO,

IIPEJICTABICHHYIO Ha YepTexkKax;
- pearb 3aJauu
re€OMETPUYECKOr0 COJEpKaHuUs,
B TOM 4YHCJIE B CHUTyalMsX,
KOI'/Ia aJIrOPUTM pELICHUS He
clefyeT sBHO U3 YCIIOBUS,
BBIIIOJIHATh HEOOXOJUMBIE IS

peteHus 3a/1a4u
JIOTIOJIHUTEILHBIE TTOCTPOCHUS,
UCCIIEI0BATh BO3MOXKHOCTh

MIPUMEHEHUS TeopeM U hopMyIT
JUTSL peUIeHHs 3a]1ay;

- yMeThb (HOPMYIUPOBAThH
U JIOKa3bIBaTh T€OMETPHUECKHE
YTBEPKICHHUS;

- BJIQJICTh TOHSATHSIMH
CTepEOMETPHUH: npu3Ma,
napajuielienunesl, NUpaMuja,
TETpa’Ip;

- UMETh  TPEICTABICHHS

00 akcHMOMax CTEPEOMETPHH U
CJICICTBUSIX M3 HHX U YMETh
MPUMEHATh WX TPU PEIICHUU
3a7a4;

- YMETh CTPOUTH CEUCHHS
MHOTOI'PDAaHHUKOB c
WCIIOJIb30BAHUEM  Pa3IMYHBIX
METOJIOB, B TOM YHCJIE U METOIA
CJIENIOB;

- MMETh MPEICTABICHHUE O
CKPEIIUBAIOIIUXCS TPSIMBIX B
MIPOCTPAHCTBE n YMETh
HaxOJIUTh YroJl U PpacCTOsTHUE
MEX1y HUMH;

- MPUMEHATh TEOPEMBI O
NapajuieNbHOCTH  TPSMBIX U

— enadems — NOHAMUAMU
YeHmpanbHoe U NapaieibHoe
NPOeKmuposanue u npuUMeHsIms
UX npu NOCMpOeHUuu cedeHull
MHO202PAHHUKOB Memooom
npoexyuii;

- uMemsb npeocmasieHue
0 paszeepmie MHO202PAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCIU MHO2OCPAHHUKA,
- uMemsb npeocmasieHue
0 KOHUYEeCKUX CedeHUsx;

- uMemsb npeocmasieHue
0 Kacawmwuxca cgepax u
KOMOUHayuu men 6pawjeHus u

yMemb  NpuMeHsmb Ux npu
peuieHuu 3a0au,

- NpUMEHAMb npu
peweHuu  3a0a4  opmyny

paccmosrusd  ont  moy4Ku 0o
njiockocmu,

- enaoemsv PA3HbIMU
cnocobamu  3a0anusi  NPAMOU
VPa8HeHUsAMU u ymemb
NpUMeHAMb — Npu  peuleHuu
3a0ay;

- NPpUMEHMb npu
peuteruu 3a0au u
O0oKazamenbcmee meopem

BEKMOPHLILL Memood U Memoo
KOOpOuHam;

- uMemsb NpeocmasieHue
06 aKcuomax obvema,
npumMeHams hopmynvl 00beMo8
NPSAMOY20IbHO20
napainienienuneod, HnpusmMvl U
nupamuovl, mempa’opa npu
peulenuy 3a0a4;




- COOTHOCHTH IUIOIIA M
IIOBEPXHOCTEH Tell
OJINHAKOBO (bopmbI
pa3IMYHOrO pa3Mepa;

- COOTHOCHTH  OOBEMEI
COCY/I0B OJJUHAKOBOW (pOpPMBI
pa3IMYHOrO pa3Mepa;

- OIICHUBATh bopmy
MPAaBHILHOTO MHOTOTPAaHHUKA
IOCJIe CHWJIOB, CPE30B M T.IL

(ompenensTh KOJIMYECTBO
BEpIIMH, pebdep U TpaHel
MOJTy4YE€HHBIX
MHOTOTPaHHUKOB)

IJIOCKOCTE B  NPOCTPAHCTBE
IIpU pELICHUN 3aj1ay;

- yYMETh [IPUMEHSATD
HapaJuleIbHOE
IPOEKTHPOBAHNE TUIst
n3o0paxenus puryp;

- yYMETh [IPUMEHSATD

NEPIEeHIUKYIIPHOCTH TPSAMON
U IUIOCKOCTH TIpU PEIICHUU
3az1ad;

- BJIAACTH IHOHATUAMHA
OpPTOTOHAIBHOE

IMPOCKTUPOBAHNEC, HAKIIOHHBIC 1
nux IMPOCKINH, YMETbH
NPUMEHATh TEOPEMY O Tpex
HEePIEHIUKYIIsIpax IpU
pEIIeHNH 3a/1a9;

- BJIAACTH IHOHATUAMHA
paccTosiHue MeXTy PUrypamMu B
MIPOCTPAHCTBE, o0mumii
TepIEHANKYIISP TIBYX

CKPEIIUBAIOIINXCS TPSIMBIX H
YMETh MPUMEHATh HX TpU
pellIeHnH 3a/a4;

- BJIQ/IETh TIOHATUEM YrOJI
MEXAy MPSMON U IJIOCKOCTHIO
U YMETb NPUMEHSTh €ro Mpu
peIlIeHnH 3a/1a4;

— BIIQ/IETh HOHSITUSIMU
JIBYTPAHHBIN YTOJI, YTOJI MEXKIY
TUIOCKOCTSIMH,
NEPIEHIUKYIISPHBIE TNIOCKOCTH
U yMETh MPUMEHSITh UX TpU
pEILIEHNN 3a7ay4;

- BJIaJACTH IIOHATHUAMUA
npusMa, napauiejaCcinuiea u
MNPUMCHATDH CBOMCTBaA
napajiejicnmIicaa npu

PCHICHUN 3a/1a4;

— NPUMEHAMb  meopembl
00 omHOWeHUsX 00vLeMo8 npu
peweHuu 3a0au,

— NPUMeHAMb  UHmMezpall
OISl GbIYUCHEHUSL 00beMo8 U
nosepxHocmeti mein 6paujeHus,
8bIYUCTICHUS naowaou
cpepuueckozo nosca u obvema
Wapoeozo cnos;

- uMemsb npeocmasieHue
0 OBUIICEHUSAX 8 NPOCMPAHCMEE:

napaiiejlbHom nepenoce,
cummempuu OMmMHOCUmMeEIbHO
njiockocmu, ueHmpanbHOﬁ
Cummempuu, nosopome
OMmHoOCUmMeJsllbHO l’lpﬂ./VlOZZ,

BUHMOBOL CUMMEmpPUU, ymens
NPUMEHAMb UX NPU peuleHul
3a0ay;

— umems npeocmasieHue
0 niowaou  OpmMoOCOHAIbHOL
npoexkyuu;

— umems npeocmasieHue
0 mpexepaHHom u
MHO202DAHHOM yene u
NPUMEHAMb CEOUCMBA NIAOCKUX
Vello8 MHO202PAHHO20 Veld npu
peueHuu 3a0a4,

— umems NPeOCmasieHsl
0 npeobpazosanuu nooooOUs,
2omomemuu u ymemy
NPUMEHSIMb  UX NpU  peuleHuu
3a0ay;

— yMemb pewams 3a0a4u
HA  NAOCKOCMU — MemoOamu
cmepeomempui;




- BJIAJIETh HOHATUEM
IIPSAIMOYTOJIBHBIN
napajuieenunes; U IpUMEHITh
€ro Ipu PELICHNUH 3a/1a4;

- BJIAJIETh HOHATUSAMH
nMpamMuja, BUIbBl IHPaAMUL,
JJIEMEHTHI IIPaBUIILHOM

NAPAMUIbl U YMETh IPUMEHATH
UX IIpU pEIICHNUH 3a/aY,

- UMETh TPE/ICTABICHUE O
TeopeMe Oiliiepa,ipaBUIIbHbBIX

MHOTOTPAaHHUKAX;
- BJIAJIETh IIOHATHEM
IJIOIIA N MOBEPXHOCTEN

MHOT'OI'paHHUKOB )51 YMETb
IPUMEHATh €70 IPU PELICHUU
3ajay;

- BJIAACTH IOHATUAMHA
TeNa  BpamleHus  (UWIHHID,
KOHyc, map u cdepa), HX
CCUCHHSI U YMETh IPUMEHSATh HX
NIPY PEUICHNN 337139,

- BJIAJICTh HOHSATUSIMH
KacaTeJbHbIe psSIMbIC u
IUIOCKOCTH ¥ YMETh IPUMEHSTh
U3 TIPU PEIICHUY 3a]1a4;

- UMETh TPEACTABICHUS O
BIIMCAHHBIX W  ONHMCAaHHBIX
cepax U yMeTh MPUMEHSATh UX
NPU PEUICHUY 33134,

- BIIAJETh [OHATUAMHU
00BeM, 00BEMBI
MHOTOT'PaHHHUKOB, TEl

BpallICHUA U IPUMCHATDH UX IIPU
pCUICHUN 3a/1a4;

- HMCTH MTPCACTABJICHUC O
Pa3BCPTKEC NHUJIMHAPA U KOHYCA,
Ijiomiagu TMOBCPXHOCTHU

- ymeniob NPUMEHANb

dopmynei 00vbeMo8
peuieHuu 3a0ay

npu




IUIMHApPAa W KOHYca, YMETb
OPUMEHSATh HUX TPH PEIICHUN
3ajad;

- UMETh MPEACTaBICHUE O
wiomaan chepsl M yMeTb
OPUMEHSTh €r0 TPU PEIICHUN
3ajay;

- YMETh pemaTh 3aJadd

Ha KOMOMHAIINHA
MHOTOT'PaHHUKOB u Tel
BpaIlEeHNS,

- UMETh MPEICTaBIECHUE O
nojo06uu B MPOCTPAHCTBE U

yMETh pemiath 3aJa4d  Ha
OTHOILIEHUE 00BEMOB Hu
IIomaneu MOBEPXHOCTEN

MOoJ00HBIX (pHTyp.
B noeceownesnoti scusnu u npu
U3yHeHuu opyaux npeomemos.

- COCTaBJIATh c
HCITOJIb30BaHUEM CBOIMCTB
TeOMETPHIECKUX buryp

MaTeMaTU4YCCKUEC MOJACIN JId
pE€IICHUA 3aJia4 IMPAKTUYCCKOT'O
XapakTepa 1 3agaq u3 CMEXKHBIX

JUCLIUIUINH, HCCIIEI0BATh
II0JIy4YEHHBIE MOJENHN u
VHTEPIPETUPOBATH PE3YIILTAT
Bexmopot u | — OnepupoBatb Ha | — Onepuposamv nonamuamu | — Bnaners MOHATHSAMH | — Locmuorcenue
KoopOunam | 6a30BOM YpOBHE TOHSITHEM | OeKapmosbl KOOpOUHAamul 6 | BEKTOPBI M X KOOPJAHHATEHI; pe3yremamos pasdena
bl 6 | IeKapTOBbl KOOPAMHATHI B | NpOCMpaHcmee, 8eKmop, MoOylb | — YMETb BBITOJIHSTh | — Haxooums obvem
RpOCMPAHC | TPOCTPAHCTBE; 6eKmopa, PAaeeHcmeo 6eKmopos, | orepaiuy Hall BEKTOPaMU; napanienenuneod u
mee - HaXOIUTh KOOpOUHambl gexmopa, Y201 | — HUCIIOJIb30BATh mempasopa, 3A0AHHbIX
KOOPAWHATBI BECPIINH Ky6a u Me.?fcay eeKmopamu, CKajlipHoe CKaJIsIpHOC IPOMU3BCIICHUEC KoopduHamaMu C80UX 6EPULUH,
OpsIMOYTOJIBHOTO npouseeoenue 6€KMOpOS6, | BEKTOPOB IPH PEIICHUM 3aJa4; | — 3a0asamv  npaAmMyl0 8
napajuiejenumena KOJLIUHeapHble eKMopbl; — IPUMEHATh  ypaBHEHHE | NPOCMPAHCMEE;
- HAXoo0umow paccmosHue IJIOCKOCTH, (I)()pMy_r[y

Medcdy 08yMsL MOUKAMU, CYMMY
8EKMOpPOs u npousgederue

pacCTosiHruA MCKAY TOYKAMU,




8EKMOpPA HA YUCTO, V2Ol MeNCOy

ypaBHEHUE cdepsl pu

- HAX00UMb paccmosHue

8eKMoOpamu, CKalsipHOe | PEIICHUU 3a/1a4; om mouku 00 NIOCKOCMU 8
npouseeoenue, packiaovieams | — MPUMEHATh BEKTOPBl U | cucmeme KOOpOuHam,
8EKMOp NO 08YM HEKOJIUHEAPHBbIM | METOJ KOOpJIMHAT B | — HAxXo0umv paccmosiHue
BEKMOpPam, IPOCTPAHCTBE IIPH PEIICHHHU | MencOy CKPeUUBarouUMUCS
- 3a0dasams niockocmo | 3anad npAMbIMU, 3a0aHHBIMU 8
ypagHenuem 8 oexapmogou cucmeme KOOpOuHam
cucmeme KOOpOUHam,
- pewamby npocmetiuiue
3a0auu  88e0eHUeM B8eKMOPHO2O
basuca
Hcmopusa - OnuceIBaTh - Ilpeocmasnamo 6KNA0 | — Nmets nipezcraBienne o | Jocmudcenue — pe3yrbmamos
Mamemamuk | OTIeIbHBIS BBIJIAIOIIUECS | 8bL0AIOWUXCS  MAMeMamuKko8 6 | BKIaJIe BeIgaonuxcs | paszoena |l
u pe3ynbTaThl, TOJYYEHHBIE B | pazgumue mMamemMamuxku U UHbIX | MATEMAaTHKOB B Pa3BUTHE
X0JIe Pa3BUTHS MATEMaTHKH | HAYYHbIX oOacmell, HAYKH;
KaK HayKH; - NOHUMAMb poab | — MTOHUMAaTh poJIb
- 3HATh TIPUMEPBI | Mamemamuku 6 pazeumuu Poccuu | maTemaTuku B pa3BUTUU
MAaTEeMAaTHYECKUX OTKPBITUN U Poccun
WX aBTOPOB B CBSI3U C
OTE€YECTBEHHON W BCEMHUPHOMU
HUCTOPHUEH;
- IMOHUMAaTh POJIb
MaTeMaTHKd B  Pa3BUTUH
Poccun
Memoowt - [Ipumensars - HUcnonvzoeamv  ocHoéHble | — Hcnonp3oBaTh - Jlocmuoicenue
MamemamuK | U3BECTHbIE ~ METOJABl  IIPH | Memoovl 0okaszamenbcmed, | OCHOBHBIC METOJIbI | pe3ynrbmamos pazoena ll;
u perieHuun CTaHIAPTHBIX | NPOBOOUMb  00OKA3AMENbCMBO U | JTI0KA3aTeIILCTBA, MIPOBOJMTh | — npUMeHsmMb
MaTeMaTHYECKUX 3a]1a4; BLINOIHAMb ONPOBEPICEHUE, JIOKA3aTeIbCTBO U BBINOIHATD | Mamemamuyeckue 3HAHUS K
- 3aMe4ath u|— npuUMeHsms OCHOGHble | OTIPOBEPIKEHUE; UCCNIe008AHUIO  OKDPYICAIOULE20
XapaKTePHU30BaTh Memoowl peutenus | — NPUMEHATH  OCHOBHBIC | MuUpa (moodenuposanue
MaTeMaTHYECKHE mamemamuyeckux 3a0ay; METOIbI pEIICHUs | husuueckux npoyeccos, 3a0ayu
3aKOHOMEPHOCTHU B|— Ha OCHOGe | MaTeMaTHYECKHUX 3a/1ad, 9KOHOMUKU)
OKpYXKarolen mamemamu4eckux - Ha OCHOBE
JIEHCTBUTEILHOCTH; 3aKOHOMepHOCmel 68  npupoode | MaTeMaTUYeCKUX
- MPUBOJIUTE TIPUMEPHI | Xapakmepuzoeams  Kpacomy U | 3aKOHOMEPHOCTEH B TPHUPOJIE
MaTeMaTHYECKUX COBepUIeHCB0 OKpYJCcaruie2o | XapakTepuzoBaTb KpacoTy H

3aKOHOMEPHOCTEN B IIPUPOJE,
B TOM quclie

MUpa u npouzeedeHUll UCKyccmea;

COBCPIICHCTBO  OKPYZKAIOLICTO




XapaKTEepPU3YIOIIHUX KPacoTy U

COBEPUICHCTBO
OKPYXKAIOIIEr0  MHpa
IIPOU3BEICHUN HCKYCCTBA

u

- NpUMEeHAmMb — npocmeuuiue
npozpammmule cpedcmea u
9NEeKMPOHHO-KOMMYHUKAYUOHHBIE
cucmemvl npu peutenuu
Mamemamuyeckux 3a0ay

MHpa u IIPOU3BEICHUN
HCKYCCTBa;

- IIPUMEHATH NIPOCTEHUIIINE
MpOrpaMMHBIE  CpPEACTBA U
AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI
MPU PELIEHUU MATEMaTHYECKUX
3a/1ad4;

- MIOJIB30BaThCS
MPUKIIATHBIMU MPOrpAMMaMu U
porpaMMaMu CHMBOJIBHBIX
BEIUMCJICHUN IS UCCIIEOBAHUS
MaTeMaTHYECKUX 00BEKTOB




I11.Conep:xanne kypca matemaTuku B 10-11 kiaccax

B cootBercTBuM ¢ npuHATON KoHuemnimed pa3BUTHs MaTeMaTHUYECKOTO0 0Opa30BaHHS B
Poccuiickoit @enepannu, MaTeMaTHYeCKOe OOpa30BAHUE pPEIIAET, B YAaCTHOCTH, CIIEAYIOLIHE
KIIOYCBBIC 3a/1a4H:

o «IIPENOCTABIATh KaXA0My OOydaroleMycsi BO3MOKHOCTb JIOCTHKEHUSI YPOBHS
MaTeMaTUYECKUX 3HAaHUM, HEOOX0AMMOTO JJIs JalIbHEHIIEeH yCIIeIHOM )KU3HH B OOIIECTBE;
. «obecrieunBaTh HEOOXOJMMOE CTPAHE YHCIO BBITYCKHUKOB, MaTeMaTH4ecKast

MOJITOTOBKA KOTOPBIX JOCTATOYHA JUIS MPOJIOJDKEHUST 00pa30BaHuUs B Pa3IMUHBIX HAIPABICHUSIX
U JUISL TIPAKTUYECKON NEATETbHOCTH, BKJIIOYAsl MPETNOJaBaHUE MAaTEMATHKH, MaTeMaTHUECKUe
ucclieoBaHus, padoTy B chepe MHPOPMAIMOHHBIX TEXHOJIOTHI U JIP.»;

. «B OCHOBHOM oOmemM # cpeaHeM oOmeM o0pa3oBaHUM  HEOOXOAMMO
MPEIYyCMOTPETh TOJATOTOBKY OOYyYaromUXcs B COOTBETCTBHHM C WX 3alpoCaMd K YPOBHIO
MOJITOTOBKH B c(hepe MaTeMaTHIeCKoro 00pa3oBaHus».

COOTBETCTBEHHO, BBIJCISAIOTCS TPH HAmpaBieHHs TPeOOBaHMH K pe3ylbTaTaMm
MaTeMaTH4eCKOro oOpa3oBaHUs:

1) MPAKTUKO-OPHEHTUPOBAHHOE MaTeMaTHYeckoe oOpa3oBaHWE (MaTeMaThka JUis
KU3HN);

2) MaTeMaTHKa JJIsl UCIIOJIB30BaHus B Mpodecchy;

3) TBOPUYECKOE HAIpPaBJIE€HHE, Ha KOTOpPOE HAIeNICHbl Te OOydarommecsi, KOTOpbIe

MJIAHUPYIOT 3aHUMATHCS TBOPUECKOW M MCCIEAOBATENIbCKOM paboTOi B 001acTH MaTeMaTHKH,
(bU3HUKHN, SKOHOMHUKHU U IPYTUX 001acTAX.

OTH HampaBleHHWS peaM3ylOTCS B JBYX OJIoOkax TpeOOBaHWI K pe3yiabTaTam
MaTeMaTH4eCcKoro oopa3oBaHusl.

Ha 6a3zoBoM ypoBHe:

) Brimyckauk Hayuntest B 10-11-m kmaccax: Juist HCIIOIB30BaHMS B TIOBCEAHEBHOM
KU3HU U o0ecredyeHuss BO3MOXHOCTH  YCHEIIHOTO MpPOJODKEHHS 00pa3oBaHUS IO
CHEIHAIbHOCTSIM, HE CBA3aHHBIM C MPUKIIAJHBIM HCIIOJIb30BaHUEM MATEMATHKU.

. BBIMyCKHUK MOJYYHT BO3MOKHOCTHL HayuuTthess B 10-11-m kmaccax: mist
Pa3BUTHUS MBIILJICHUS, MCIIOIb30BAHUS B MOBCEIHEBHOM XU3HU U OOECHEUEHUs BO3ZMOXKHOCTH
YCIELIHOTO MPOJOJLKEHUsT 00pa30BaHUs IO CHEIHATBLHOCTSIM, HE CBS3aHHBIM C MPUKIAJHBIM
HCI0JIb30BAHNEM MaTEeMaTHKH.

Ha yrny6nennom ypoBHe:

. Beimyckauk Hayuutess B 10-11-m kiaccax: i yCIENMIHOTO IPOJIOJDKCHHS
00pa3oBaHus 10 CIICIUATBLHOCTSIM, CBS3aHHBIM C TIPUKJIATHBIM HCIIOJIE30BAaHHEM MAaTEMaTHKH.
. BoIycKHUK MOJYYUT BO3MOXKHOCTH HayuuThesi B 10-11-m kmaccax: st

oOecrieyeHHuss BO3MOXKHOCTH YCHEIIHOTO IPOJOJKEHHsT 00pa3oBaHUS IO CHELHAIbHOCTSM,
CBSI3aHHBIM C OCYILIECTBJICHHMEM HAay4yHOH W HCCIENOBATEIbCKOW JEATEIbHOCTH B 00JacTu
MaTEMaTUKU U CMEXKHBIX HayK.

B cootBerctBun ¢ ®PenepanbHbiM 3akoHOM «O0 obOpazoBanuu B P®D» (cT. 12 m.7)
OpraHu3aluM, OCYIIECTBISAIOINE 00pa30BaTEIbHYIO IESITEIbHOCTh, PEAIN3yI0T 3TH TpeOOBaHMS
B 00pa30BaTEeIbHOM MpOIEcCe C Y4eTOM HAcTOsIIed MpUMepHOH OCHOBHOW 00pa3oBaTeNbHOU
IIpOrpamMMbl Kak Ha OCHOBE y4eOHO-METOJMYECKHUX KOMIUIEKTOB COOTBETCTBYIOLIETO YPOBHS,
Bxogsamux B PDenepanbHblii nepedeHb MuHHcTepcTBa 00pa3oBaHUS M Hayku Poccuiickoit
denepanuu, Tak U ¢ BO3MOXKHBIM HCIOJb30BAHUEM WHBIX UCTOYHUKOB y4eOHOH MH(pOpMaruu
(yueOHO-MeToruecKre mocoousi, 00pazoBaTeIbHbIE OPTANIBI U CANTHI U JIP.)

Henmn ocBoeHHss mporpamMmbl 0a30BOrOo ypOBHA — oOOecledyeHHe BO3MOXKHOCTHU
HCII0JIb30BAHUSI MAaTEMaTHUUECKUX 3HAHUM U YMEHUH B MOBCEIHEBHOM JKU3HU M BO3MOXHOCTHU
YCIIEIIHOTO TPOJOJDKEHUs 00pa30BaHUs IO CIEHUATBHOCTSAM, HE CBS3aHHBIM C MPUKIATHBIM
HCII0JIb30BAHNEM MaTEMaTUKU. BHYTpH 3TOr0 ypOBHS BBIACISAIOTCS BE Pa3IMyYHbIE IPOTrPaAMMBI:
KoMneHcupyrowas 6a308as N 0CHO8HAs 6A30845.

Komnencupyromas 6a3oBas mporpamma COJIEPKHUT PAaCLIMPEHHbIH ONOK MOBTOPEHUS U
IIpeHa3HaueHa Ui TeX, KTO M0 Pa3JINYHbIM NIPUUYMHAM I10CJIE OKOHYaHMsI OCHOBHOM IIKOJIBI HE
UMEeT JIOCTaTOYHOM TMOATOTOBKH JJISi YCHEIIHOTO OCBOCHHS pa3lesioB anreOpbl W Havaml



MaTEeMaTHYeCKOr0 aHalln3a, TeOMETPUH, CTATHCTUKH W TEOPHUH BEPOSTHOCTEH IO MpOorpaMme
cpenHel (MmoyIHoi) 0011e00pa3oBaTeIbHON ITKOJIbI.

[Iporpamma mo mareMaTruke Ha 0a30BOM YpOBHE NpeaHA3HAYCHA YIS OOYYArOIIUXCS
CpeIHEeH WIKOJBI, HE WCIBITHIBABIINX CEPbE3HBIX 3aTPyJHEHUN Ha NPEIBIAYIIETO YPOBHS
oOyueHusl.

OOyuJaromuecs, OCYyIISCTBIISIOINAE OO0ydeHHEe Ha 0a30BOM YpPOBHE, JOJDKHBI OCBOUTH
o0mIue MaTeMaTHIeCKHe YMEHUs, HEOOXOIMMBIC JIJIS )KU3HH B COBPEMEHHOM OOIIECTBE; BMECTE C
TEM OHHM IOJIYy4AlOT BO3MOXXHOCTh U3YUUTh MPEIMET TIy0ke, ¢ TeM 4TOOBI B JATBHEHIIEM TIpU
HEO0OXOIMMOCTH U3ydaTh MATEMATHKY JUIS MPOPECCHOHATBHOTO TPUMEHEHHUS.

[Ipn wm3ydeHWHM MaTeMAaTHKH Ha YIIyOJICHHOM YpPOHE MPEABSABISIOTCS TpPEeOOBAHMS,
COOTBETCTBYIOIINE HAMPABICHUIO «MaTEeMaTHKA TSI MPO(PECCUOHAIBHOMN JIEATEIIBHOCTIY; BMECTE
C TeM BBINYCKHHK IOJy9aeT BO3MOXKHOCTh M3y4UTh MATEMATHKy Ha ropasio 0ojiee BHICOKOM
YPOBHE, UTO CO3JIaCT PYHIAAMEHT IS JAITBHEUIIIETO CEPhEe3HOTO U3yUSHHUS MAaTEMAaTHKH B BY3e€.

[TpumepHBIe TPOTPaMMBI COJIEPIKAT CPABHUTEIHLHO HOBBIH IS POCCHICKOMN IITKOJIBI pa3el
«BeposTHOCTE W crathcThKa». K 3TOMY pasnmeny OTHOCSTCS TakKe CBEACHHS W3 JIOTHKH,
KOMOWHATOPUKHA U TEOPHH TrpadoB, 3HAUYUTECIHHO BapbHPYIOIIUECS B 3aBUCHMOCTH OT THIIA
MIPOTPAMMBEI.

Bo Bcex mpuMepHBIX TporpaMMax OOJIBIIIOE BHUMAHUE YACISACTCS IPAKTHUKO-
OPUEHTHUPOBAHHBIM 3aj1auaM. OTHa U3 OCHOBHBIX IIeJIeH, KOTOPYIO Pa3pabOTUNKH CTAaBHUIIU TIEpe]
co0oi, — co3/1aTh TPHUMEPHBIC MPOrPaMMBbI, TJIe €CTh MECTO NMPUMEHEHUI0 MaTeMaTHUYCCKUX
3HaHUU B )KU3HU.

I[Ipy  w3yyeHWM  MaTeMAaTHKH  OOJIBIIOC  BHUMAHHWE  YACHSACTCS  Pa3BUTHIO
KOMMYHHKATHBHBIX ~ yMeHHH  (popMymupoBaTh, apryMEHTHPOBaTh W  KPHUTHKOBATH),
(hOpMHUPOBAHHUIO OCHOB JIOTHUYECKOTO MBIIJICHHUS] B YaCTU MPOBEPKH MCTUHHOCTU M JIOKHOCTHU
YTBEP)KICHUM, TMOCTPOCHHUSI MPUMEPOB U  KOHTPHOPHUMEPOB, LEMNOYEK  YTBEPXKACHUH,
(hopMyITUPOBKHU OTPHUIIAHUMN, a TAK)KE€ HEOOXOAUMBIX M IOCTATOYHBIX yCI0BHUil. B 3aBucumoctu oT
YPOBHS MPOrpamMmbl OOJIbIIE WIIM MEHbIIIE BHUMAHUS yIENSIeTCS YMEHUIO paboTaTh M0 aJrOpUTMY,
METO/1aM MOMCKa aJIrTOPUTMa U OINPENICIICHUIO TPaHUI] MPUMEHUMOCTH alropuTMoB. TpeboBaHus,
chopmynupoBaHHbie B pazzaene «l'eomerpusi», B OOJbIIEH CTENEHH OTHOCITCS K Pa3BUTHIO
MIPOCTPAHCTBEHHBIX MPEACTaBICHUIN U rpaduuecKux METOA0B, YeM K (OpMaTbHOMY OIUCAHHIO
CTepeoOMETpUYECKUX (HaKTOB.



Komnencupyromasi 6a3oBasi nporpamma

Auare0pa m HayaJIa MAaTeMaTH4YeCKOI0 aHAJIN3a

HartypanbHble uncna, 3anuck, pa3psaHble ciaraeMble, apudmMeTrnueckue aeictsus. Yucna
U IecATUYHAsI cucTeMa cuucienus. HatypanpHble yncia, 1e1MMOCTh, IPU3HAKK JIEIMMOCTH Ha 2,
3,4,5,9, 10. Paznoxenne uyncina Ha MHokutenu. Ocrtatku. Pemenune apudmerndeckux 3amad
MIPaKTUYECKOIO COJIEPIKAHNUS.

Llenbre yncna. Moayiib 4nciia U €ro CBOMCTBA.

Yactu u nonm. dpobu u nevictBusi ¢ apodsmu. OkpyrieHue, npubnumxenue. Pemenue
MIPaKTUYECKUX 3374 HA IPUKUJIKY U OLEHKY.

[IpouenTsl. Pemenue 3a1a4y NpakTUYECKOTO COAEPAKAHUS Ha YAaCTH U MPOLEHThl. CTeneHb
C HATYpaJIbHBIM U IIeJIbIM TIoKa3arenieM. CBoiicTBa creneHeil. CTaHaapTHBIN BUJT YUCIIA.

Anrebpandeckue BeIpaXeHHs. 3HaU€HUE allreOpaniyeckoro BHIPayKEHUS.

KBanparuslii xopenb. M300paxkeHue uyucia Ha uuciaoBod mnpsmoil. IlpubnmxeHHoe
3HaYEHUE UpPPaIlMOHAIBHBIX YHCEI.

Iouamue mnocounena. Pasnosicenue mHo2ounena na mHodxcumenu, Y paBHEHUE, KOPEHb
ypaBHeHUs. JInHelHble, KBapaTHbIC YPABHEHUS U CUCTEMBI JINHEWHBIX YPABHEHUN.

Pemenne mpocreimux 3agad Ha JIBM)KEHHE, COBMECTHYIO pa0dOTy, MPOLeHTHI. YHnCIoBbIe
HEpPABEHCTBA M MX CBOWCTBA. JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHON W MX CHCTEMBI.
Yucnossie mpoMexyTku. OObeTMHEHHE U TIEPEeCceUeHUE TPOMEKYTKOB.

3aBUCUMOCTD BEJIMYMH, (PYHKIIMSI, apTyMEHT U 3HaU€HHEe, OCHOBHBIE CBOMCTBA (DYHKIIMA.
I'paduk pynkuuu. JIunerinas ¢pyukuus. Ee rpaduk. YrnoBoi koapdUIueHT npsmoi.

Keaopamuunas ¢pynxyus. I paghux u ceoticmea keadpamuunoui pyHxkyuu. epagux ynkyuu
y= \/; I'paguk ¢pynkyuu y = g .

Hynu ¢yHKMM, NpoMeXyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTH (BO3pacTaHUE WU
yObIBaHME) Ha YHCIOBOM NpoMexyTke. HamOoibliee u HauMmeHbIIee 3HAUYCHHE (QYHKIUU.
[Tepuoanueckue GYHKIIMA U HAUMEHBIIIUHA TEPUOI.

I'panycnas mepa yria. TpuroHomerpuueckas OKpPYKHOCTb. OrmpeneneHue CcuHyca,
KOCHHYCa, TaHIE€HCAa MPOU3BOJBHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
3HavyeHus TpuroHomeTpuueckux Gynkumii 1 yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paguxu mpuzonomempuueckux ¢ynxyuii Yy =C0SX,y =sinXx,y =tgx.

Pewrenne MIPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHMI c MTOMOILIIO
TPUTOHOMETPUYECKON OKPYKHOCTH.

Ilonsamue cmenenu c OelicmeumenvHbiM nokasamenem. lIpocteifline noxa3aTenbHbIE
ypaBHeHUs U HepaBeHCTBa. [lokazarenbHast pyHKIUS U ee rpaduk.

Jlorapudm uynciaa, OCHOBHBIE cBoWcTBa Jorapudma. JlecATUUHBIA Jorapudm.
[Ipocreiiimue norapudmuueckue ypaBHeHUs U HepaBeHCTBA. Jlorapupmuueckas GyHKIHS U ee
rpaduk.

[Tonsitue crenenHoit pyHkiuu u ee rpaduk. [Ipocreiimme nppanuoHansHbie ypaBHEHUSI.

Kacarenbnas k rpaduxy ¢ynkiuu. [ToHsTre npon3BogHON (HYHKIIMH B TOUKE KaK TAHT€HC
yrila HakjIoOHa KacaTeabHOW. ['eomerpuueckuii M (QU3MUECKU CMBICT MPOU3BOIHOM.
1Ipou3o0Hble MHO20UIEHO8.

Touku sxcTpemMyma (MakcUMyMa U MMHUMYMA). Hccredoganue snemenmapubix yHKyu
HA MOYKU DIKCMPeMyMa ¢ NOMOUbIO npou3eoonou. Haensaonas unmepnpemayus.

Ilonamue nepsoobpasnoii ¢yukyuu. Dusuyeckuti cmvici nepsoobpasHoll. [lonamue o6
uHmezpae Kax naowaou noo spaguxom QyHKyuu.

I'eomerpus

@urypsl Ha INIOCKOCTU U B IpocTpaHcTBe. JlinHa U tuomans. IlepuMerpsl u momanu
¢buryp.

[TapannenbHOCTh U NEPIEHIUKYIIPHOCTD NMPSAMBIX U INIOCKOCTEN.

TpeyronbHukHU. BUbI TpEYrOJBHUKOB: OCTPOYTOJIBHBIE, TYIIOYTOJIbHBIE, IPSIMOYT OJIbHBIE.
Karer npotus yria B 30 rpagycoB. BHemHuii yroy TpeyrojibHuKa.



buccekrpuca, Menmana 1 BbICOTa TPEYTrOJIbHUKA. PaBEHCTBO TPEYroJbHUKOB.

Pemrenue 3agau Ha kieTyaToit Oymare.

PaBHOOepeHHBIT  TPEYroNbHUK,  PABHOCTOPOHHUN  TPEYTOJBbHUK. CaoiicTBa
pPaBHOOEIPEHHOTO TPEYrOJbHHUKA.

CooTHOIIEHHS MEXAY CTOPOHAaMU M yrjaMd B IPSMOYIOJBHOM TPEYTOJIbHUKE.
Tpuronomerpuveckue (pyHKIHUU YTIOB B IPSIMOYTOJNBHOM TpeyronbHuke. Teopema [udaropa.
[IpumeHeHne TeopeM CUHYCOB U KOCHHYCOB.

YeTbIpexyroJbHUKU: MapajuieorpaMM, poMO, IpsMOYroJIbHUK, KBapaT, TpAanelus U uX
cBoiicTBa. CpeaHsisl INHUS TPEYroJIbHUKA U Tpareluu.

Buinyknvie u  neswvinykavie ¢ueypwl. llepumerp MHoOroyrojibHuka. I[lpaBuibHbIN
MHOTOYT'OJIbHUK.

VYTI1bl Ha IJIOCKOCTH U B IPOCTpaHCTBE. BepTukaabHbIE U CMEKHBIE YIJIbI.

CymMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA M YEThIPEXYTOJIbHUKA.

CooTHoIIeHNS B KBaipaTe U paBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronanu MHOTOYTOJIbHUKA.

[TonoGHbBIE TPEYTrOJIBHUKH B MPOCTEUIINX CITydasiX.

@dopMmyIbl IIIOLIAAN MPSMOYTOJIbHHUKA, TPEYroJIbHUKA, poMOa, Tparenny.

OxkpyxHOCTb U Kpyr. Paguyc u nnamerp. J[iIMHa OKpy>KHOCTH U TuIonaap kpyra. Yucio .
BnucanHsIil yroii, B 4aCTHOCTH YroJI, OUpAroIIuiicss Ha tuaMmetp. KacarenbHast K OKpyKHOCTH U
€€ CBOMCTBO.

Ky6. CooTHouienus B kyoe.

TeTrpasp, npaBUIBHBIA TETPAdIP.

[IpaBunbHas mupamuaa u npusMa. [Ipsmas npusma.

H3zo06padicenue nekomopvix MHO202PAHHUKOS8 HA NJIOCKOCHIU.

[IpsimoyronwHbIit mapamienenunen. Teopema Iughazopa 6 npocmpancmee.

3amauu Ha BEIYMCIICHHE PACCTOSHUHN B TPOCTPAHCTBE € MOMOIIBIO TeopeMbl [Iudaropa.

Paszeepmra npamoyzonvnozo napannenenuneoa.

Konyc, munmunaap, map u cdepa.

Ilpoexyuu ¢ueyp na niockocmo. Hzobpasicenue yununopa, KoHyca u cepvl Ha
NJI0CKOCU.

Ilonamue 06 obvemax men. Vicnonp3oBaHHME ISl pEIICHUS 3aJady Ha HAxXOXJEHHUE
reOMETPUYECKUX BEIUUYUH (POopMys 0ObeMa NpU3MBbl, IUIUHAPA, TUPAMU/Ibl, KOHYCA, I1apa.

Ilonamue o nooobuu ma naockocmu u 6 npocmparcmee. OTHOIIEHHE IUIOWAlEd U
00BbEeMOB MOJOOHBIX (hUTYP.

BepositHOCTB M cTaTHCTHKA. JIOTHKA M KOMOMHATOPUKA

Jloruka. BepHsie u HeBepHbIe yTBepxkaeHus. Cneacrsue. Konmpnpumep.

Mmnooicecmso. Tlepebop BapuaHTOB.

Tabmuipl. CrosiduaTeie U KPYroBble JUArpaMMBbl.

Uucnossie Habopbl. CpenHee apudmeTHueckoe, MeauaHa, HauOoJbllee U HauMEHbIIee
3HauYeHUs. [Ipumepsl U3MEHUUBLIX GETUUUH.

Yactota u BeposTHOCTh coObiTHs. CiyuaiiHblii BbIOOp. BhluucieHue BeposTHOCTEH
COOBITHIA B OTIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hezasucumvle coovimus. @opmyna cnoxcenus 6eposmHocmell.

Ilpumepol cnyuatinvix eenuuun. Pasnomepnoe pacnpeodenenue. [Ipumepvl HOpmManbHo2o
pacnpedenenus 8 npupode. Ilonamue o 3akoHe 6OIbUIUX YUCE].

Bo3Mo:kHO npenoxaBaHne JaHHBIX TeM B (popMaTe CMEIMIAHHOIO, MOAYJBHOI0 MJIM
AUCTAHIIMOHHOTO O0y4YeHMS.



OcHoBHasi 0a30Basi IporpamMma

AJireOpa ¥ HayaJIa aHAJIU3A

IToBTOpenue. Pemenue 3anad ¢ UCIOIB30BAHUEM CBOMCTB YMCEN M CUCTEM CUUCIICHUS,
JETUMOCTH, JOJIEd U 4acTel, MPOLIEHTOB, MOJyJIe yucen. PemieHue 3a1a4y ¢ UCIOIb30BaHUEM
CBOWCTB CTENeHEe M KOPHEW, MHOTOWICHOB, MpeoOpa3oBaHUl MHOTOWICHOB M JIPOOHO-
palOHAaIbHBIX BBIPAXKEHUM.

Pemenue 3a1a4 ¢ ncnoap30BaHUEM IpaLyCHOM MephbI yriia. Moyiib 4ucia U €ro CBOMCTBA.

Pemenne 3amau Ha JBIDKEHHE W COBMECTHYIO pPa0OTy C MOMOIIBIO JIMHEHHBIX H
KBAJPaTHBIX YPaBHEHHM M MX CUCTeM. PenieHue 3amad ¢ MOMOLIBIO YMCIIOBBIX HEPABEHCTB U
CUCTEM HEpPaBEHCTB C OJHOM TIEPEMEHHOM, C TNpPUMEHEHHUEM U300paKEHUsS YHCIIOBBIX
IIPOMEKYTKOB.

Pemenue 3a7au ¢ MCNOIB30BaHUEM YHCIOBBIX QYHKIMH U uX rpadukos. Mcnosib3oBanue
CBOMCTB M rpaMKOB JUHEHHBIX U KBaJAPATHUHBIX (PYHKINNA, 0OpaTHOI MPOMOPLHUOHAIBHOCTH U

byakuun Yy = \/; . I'pacnueckoe pernienre ypaBHEeHUN 1 HEPABEHCTB.

TpuronomeTpudeckas OKpYKHOCTb, paoduannas mepa yeia. CHHYC, KOCHHYC, TaHTCHC,
KOmMaHeenc MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPHUECKOE TOKICCTBO M CIICACTBHUS U3
Hero. 3Ha4YeHus: TpUroHoMeTpuueckux Gykmmii aas yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, z : E, z pan). Dopmynvl croxcenus mMpucoHoOMempudeckux —Qyukyutl, Gopmynsi
6 4 3 2
npusedeHusi, hopmyivbl 080UHO2O apeyMeHmd.

Hymu ¢ysaknum, npomexyTKd 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hambonbpiiee u
HauMeHbIee 3HaueHue GyHkiuu. [lepuoanueckne GyHKIuU. YeTHOCTh U HEYETHOCTD (PYHKITHIA.
CnooicHvle ynkyuu.

Tpuronomerpuueckue  QyHKIHUH y=COSX,y=SINX,y=1t9Xx.  Dyuxyusy =Ctgx.
CaoiicTBa U TpadUKu TPUTOHOMETPUUECKHUX (DYHKITHIA.

ApPKKOCHHYC, AapKCHUHYC, AapKTaHI€HC 4Hcia. Apkkomawneenc uucna. llpocreitmme
TPUTOHOMETPUYECKHE ypaBHEHUs. Pelienre TpuroHoMeTpuyecKux ypaBHEHUH.

Obpamusie mpueconomempuyeckue @yHKyuu, ux ceovcmea u epaguxu. Pewenue
npocmeuuux mpueoHOMempuiecKkux HepaseHcma.

Crenenb C [EHCTBUTENBHBIM IIOKa3aTeseM, cBoWcTBa creneHu. [Ipocreiimue
roKasareJbHble ypaBHEHHs 1 HepaBeHcTBa. [lokasarenbHas GyHKIMS U ee CBOICTBa U IpaduK.

Jlorapudm uncna, cBorictBa jorapudma. Jlecsruanbiii norapudm. Yucno e. Hamypanwvhwiii
noeapughm. IlpeoOpazoBanue norapupmMuueckux BblpaxeHuid. Jlorapudgmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduk.

Crenennas ¢pyHKuMs 1 ee cBoiicTBa u rpaduk. UppanuoHanbHbie ypaBHEHUSI.

Memoo unmepeanos 0s peuieHus HepageHcma.

Ilpeobpazosanus epaghukos Gynxkyuii. cosue 80071b KOOPOUHAMHBIX OCEll, PACMAICEHUE U
colcamue, ompadiceHue OMHOCUMENbHO KOOpOuHamHulx oceu. I paguueckue memoosl peuieHus
ypasHeHuil u HepaseHcms. PeuwieHue ypasHeHUulli U HEPABEHCME, COOEPHCAUUX NEPEMEHHYIO NOO
3HAKOM MOOYJISL.

Cucmemvl NOKA3aMeNbHBIX, 102APUPMULECKUX U UPPAYUOHATbHBIX YpasHeHull. Cucmembl
NOKA3aMeNbHbIX, 102APUPMULECKUX HEPABEHCME.

Bzaumno obpamuvie pynxyuu. I paguxu 3aumuo oopamusix hyHxyuil.

Vpasnenus, cucmemvol ypaguenutl ¢ napamempom.

[IpousBonnas ¢pynkuuu B Touke. KacatenbHas k rpaduky Qynkiuu. ['eomerpuueckuit u
¢u3nyeckuit cmbicn  mpou3BoaHOM. IlpomsBonmHble »nemeHTapHbIX GyHKUMW. [lpasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuti u pusuyecKull CMoiCiL.

[TonsitTne o HempepbIBHBIX (YHKIUSIX. TOYKM 3KCTpeMyma (MakCUMymMa U MUHUMYyMa).
HccnenoBanue aneMeHTapHbIX (PYHKIHI Ha TOYKM DKCTpeMyMma, HauOoJblliee M HaMMEHbIIEe
3Ha4YeHHUE C TOMOIIBIO TPOU3BOIHON. [Tocmpoenue epaghuxos pyHKyuii ¢ NOMOUbI0 NPOU3EOOHBIX.
IIpumenenue npousso0HOU NPU peuteHul 3a0au.



[TepBooOpasnas. Ilepsoobpasuvie snemenmaphvix Gyukyuti. [Llowads KpueosuHeluHoul
mpaneyuu. @opmyna Hviomona-Jletonuya. Onpedenennviii unmezpai. Betuucienue niowadei
NIOCKUX pueyp u 00vemos men 8paweHus: ¢ NOMOWbIo UHmMe2pad.

I'eomerpus

[ToBTOpenue. Pemenne 3a1a4 ¢ IpUMEHEHUEM CBOMCTB (HUTYp Ha IUIOCKOCTH. 3a7a4yd Ha
JI0Ka3aTeIbCTBO M TOCTPOEHUE KOHTpHpuMepoB. lMcmosb3oBaHue B 3agadax HpOCTEHIIMX
JIOTUYECKUX MpaBuJl. Perienre 3a1a4 ¢ UCI0JIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHUN
B IIPSIMOYT OJIBHBIX TPEYTOJIbHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXyroJbHUKaMU. Pemenue 3aqay
C HUCIOJIb30BaHUEM (DAaKTOB, CBA3AHHBIX C OKPYXHOCTsMH. PelieHue 3ajgauy Ha M3MEpEeHUs Ha
IJIOCKOCTH, BBIUMCIICHNE JUTMH U TUIOIaJiel. PeuieHue 3a0au ¢ NOMOWbIO 6eKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. @urypsl U ux uzo0OpakeHus (KyO, mupamuia, Mpu3Ma).
OcHnognvle nouamusi cmepeomempuu u ux ceovicmea. CeueHus Kyoa u TeTpaszapa.

Touka, mpsiMast ¥ TJIOCKOCTh B IIPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUN U CIIEACTBUS U3
HuX. B3auMHoe pacmojio’keHue NpsSMBIX U IUIOCKOCTeH B mpocTpaHcTBe. llapamnenbHocTh
MPSIMBIX U IUIOCKOCTEN B MpocTpaHCcTBE. M300paskeHne npocTetnX NpoCTPaHCTBEHHBIX (QUTYp
Ha IJIOCKOCTH.

Paccrostnus mexay dpurypamu B mpoCTPaHCTBE.

VYrusl B npoctpancTse. [lepreHIuKyIIpHOCTD NPSMBIX U INIOCKOCTEM.

[Ipoexknust ¢urypsl Ha TIOCKOCTh. [Ipu3HAaKM NEPHEHIUKYISIPHOCTH MPSIMBIX U
IIJIOCKOCTEHN B IPOCTpaHCTBE. TeopeMa 0 Tpex NepreHIuKYIsIpax.

Mpuororpannuku. Ilapannenenunen. CBoicTBa NPSAMOYTOJIBHOTO Mapaijiesienumesa.
Teopema [Tudaropa B npoctpanctse. [Ipusma u nupamua. [IpaBunbHas nupamuaa U npaBuiIbHas
npusma. [Ipsamas nupamuaa. DI€eMEeHTbI TPU3MbI U TUPAMUJIBL.

Tena Bpamenust: IUIHHAP, KOHYC, cdepa u map. OCHOBHBIE CBOWCTBA IPSIMOTO KPYTOBOTO
UWIMHJPA, IPSIMOTro KpyroBoro konyca. M3o0pakeHue Ten BpalleHus Ha MI0CKOCTH.

Ilpeocmasnenue 06 yceuenHOM KOHyce, ceueHusi KOHyca (napaiieibHoe OCHOBAHUIO U
npoxoosuee yepes 8epuiuny), ceuerus YUIuHopa (NapaiieibHo U nepueHoUKyIAPHO OCU), CeyeHUs
wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KomMOUHaUUU MHO20ZPAHHUKOS U mel 8paujeHus: Mmexcoy coOou.
Brruncnenue 31eMeHTOB MPOCTPAHCTBEHHBIX (uUryp (pedpa, TuaroHau, yribl).

[Inomanps MNOBEPXHOCTH NPABWIBHOW MNHpaMUAbl M HpsAsMoil npusmbl. Ilnomans
IMOBEPXHOCTHU MPSIMOTO KPYrOBOTO LIMJIMHJPA, IPSMOI0 KPYTrOBOTO KOHYCa U 11apa.

[Tonsitre 06 o6beMe. OO6beM MUpaMuIbl U KOHYCA, MPU3MbI U nuiauHApa. O0beM mapa.

Ilooo6Hvle mena 6 npocmparncmee. COOTHOLICHUST MEXIY IUIOMIAIIMUA MOBEPXHOCTEH U
o0BbeMaMHu ITOJOOHBIX TEl.

Jeudicenus 6 npocmpancmee. NApauleibHblll NEPEeHOC, YEHMPAIbHAS CUMMEMpUs.,
cummempusi OMHOCUMENbHO naockocmu, nogopom. Ceoticmea Oeudicenuti. Ilpumenenue
O0BUIICEHULL NPU PeUleHUU 3a0ay.

BekTopsl 1 koopauHatel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha
YUCIIO, YroJ MexXay Bekropamu. KosumMHeapHble M KOMIUIaHAapHblE BEKTOPbL. CkansapHoe
npousgederue 6ekmopos. Teopema o paznodceHuU 6eKmopa no mpem HeKOMNIAHAPHBLIM
sexkmopam. CranapHoe npoussedenue 8eKmopog 6 koopounamax. Ilpumenenue sexkmopog npu
peutenuy 3a0a4 Ha HaxoxcoeHue paccmosanull, OIUH, naowaoell U 06bEMOos.

VYpasnenue nnockocmu 6 npocmpancmse. Ypasnenue cghepwi 6 npocmparcmee. Popmyna
0/111 8bIYUCTIEHUS. PACCNOSHUS MeNCOY MOUKAMU 8 NPOCMPAHCEE.

BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMH

[ToBTOpenue. Pemenue 3amau Ha TabiauuHOE W TpaduUecKoe NMpeACTaBIeHUE TaHHBIX.
Hcnonb3oBaHne CBOWCTB M XapaKTEPUCTHK UYHCIOBBIX HAOOPOB: CPENHUX, HAUOOJBIIETO U
HAaUMEHBIIIETO 3HAYCHUS, pa3Maxa, oucnepcuu. Pewenue 3adau na onpedenenue yacmomsi u
8eposimHocmu  cobbimuil. BviuucieHue @eposimHocmel 6 ONnblmax ¢ pPAaBHOBO3MONCHBIMU
nemMeHmapHvimu ucxooamu. Pewenue 3a0au ¢ npumenenuem xombunamopuku. Pewenue 3a0ay
HAa BblYUCTEeHUe BePOSSMHOCMEN He3a8UCUMbBIX COObImuULl, NpuMeHeHue HopmyIbl CIOHCEeHUs



sepoamuocmetl. Pewenue 3a0ay ¢ npumeHenuem ouazpamm Jinepa, oepesa 8eposimHocmel,
Gopmynsl Beprynnu.

Vcnoenaa eeposmuocmo. Ilpasuno ymuooicenuss eeposmuocmei. Popmyna HOAHOU
8EPOAMHOCU.

Huckpemnvie cnyuatinvie @enuyumvl U pacnpeoenenus.. Hezasucumvie cnyuatinvie
genuyunsl. Pacnpedenenue cymmol u npousge0enus He3a8UCUMBIX CLYYAUHbIX BETUYUH.

Mamemamuueckoe oocudanue u Oucnepcust CiyyanHou eeruyunvl. Mamemamuueckoe
oJCUOaHUe U OUCHepPCUsi CYMMbl CAYYaUHLIX eeauyun. Ieomempuueckoe pacnpedeneHue.
Bunomuanvnoe pacnpedenenue u e2o ceéolicmaa.

Henpepuignuvie  cnyuatinvie genuuunsvl. Ilonamue o NIOMHOCMU — 8ePOSMHOCHIU.
Pasnomepnoe pacnpedenenue.

TlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o HopmanvHom pacnpedenenuu. Ilapamempsr HOpMATLHO2O pacnpedeneHus.
Ipumepvl cnyuatinbix eauyuH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PeuHOCmb U3Mepenull,
pocm uenosexa,).

Hepasencmeo Yebviwesa. Teopema bepuynnu. 3axon 6onvuwux yucen. Bwvibopounwiii
Memoo usmepenus gepoamuocmetl. Ponv 3axona bonvuiux uucen 6 Hayke, npupode u obwecmee.

Kosapuayus 06yx cayuaiinvix eenuyun. I[lomamue o Kodghguyuenme Kopperayuu.
Cosmecmuvie HAOIIOO0EHUsL 08YX CAYUAUHBIX 8eaUyUH. Boioopounblil Koaghghuyuenm kopperayuu.

Bo3mo:xHo npemnogaBaHve JaHHbBIX TEM B (l)opMaTe CMCIIAHHOI'0, MOAYJBHOI'0 WJIN
AUCTAHIIUMOHHOI'O 06yquml.



Yriay0/eHHblIi ypOBeHb

AJireOpa ¥ HayaJIa aHAJIU3A

[ToBTOpenue. Pemienue 3amad ¢ MCMNOJBb30BAHUEM CBOMCTB YMCEI M CUCTEM CUHCIICHHS,
JETUMOCTH, JOJIEd U 4acTel, MPOLIEHTOB, MOJyJIe yucen. PemieHue 3a1a4y ¢ UCIOIb30BaHUEM
CBOWCTB CTENeHEe M KOPHEW, MHOTOWICHOB, MpeoOpa3oBaHUl MHOTOWICHOB M JIPOOHO-
palMOHANBHBIX BRIpAKEHUH. Pellienne 3a1ad ¢ CHoJIb30BaHUEM I'PaJyCHOW MephI yriia. Moaynb
4uclla U ero cBoicTBa. PelieHune 3a1au Ha ABM)KEHHUE U COBMECTHYIO pabOTY, CMECH U CILIABBI C
MTOMOIIIBIO JIMHEHHBIX, KBaIPATHBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUH U UX cucteM. Pemienue
3a7a4 C MOMOIIBIO YHMCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM MEPEMEHHOW, C
MIPUMEHEHHEM H300paKeHUsI YHCIOBBIX IMPOMEXKYTKOB. PelieHune 3amad ¢ HCHOJIb30BaHUEM
YHUCIOBBIX (QYHKIMH M uX TpadukoB. Mcnoip3oBaHME CBONCTB W TpadUKOB JIMHEHHBIX M

KBaJIpaTUUHBbIX (PyHKUMN, 0OpaTHOW MPONOPIHOHANBHOCTH U (pyHKIMU Y = \/; . I'paduueckoe

pelIeHre ypaBHEHHW M HEpaBeHCTB. Vcmonbp3oBaHue omnepanuii HaJg MHOXKECTBAMU U
BBICKa3bIBaHUAMM. VICIIOJIB30BaHNE HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW NEPEMEHHOU,
YHUCJIOBBIX TIPOMEKYTKOB, UX OOBEIMHEHUN U TepeceueHuil. [IpuMeHenne npu peneHnn 3aaaq
CBOMCTB apU(PMETHUECKONl U TIeOMETPUYECKON MpOrpeccuy, CYMMHPOBaHUS OECKOHEUHOM
CXOALIENCS TEOMETPUUYECKON TPOTPECCUH.

MHosxecTBa (YHCIIOBBIE, TeOMeTpHueckux (uryp). XapakTepHUCTUUECKOE CBOMCTBO,
3JIEMEHT MHOXECTBA, ITyCTOe, KOHEYHOE, 0eCKOHEUHOE MHOkKeCcTBO. CrIOCOOBI 3aJaHNsI MHOKECTB
[TonmHO)kecTBO. OTHOWIEHUS NPUHAUIEKHOCTH, BKJIIOUEHHS, paBeHcTBa. Omnepanuu Haj
MHoxecTBamu. Kpyru Ditnepa. Koneunsie u 0eckoHEUHbIE, CYETHBIE M HECUETHBIE MHOKECTBA.

HctuHHBIE W JIOKHBIE BBICKA3bIBAHUS, OIEpAIlMM HAJl BBICKA3BIBAHUSAMU. Aneebpa
evickazviganui. CBs3b BBICKAa3bIBAHMM C MHOXKeCTBaMu. KBaHTOpBI CylIeCTBOBAaHHS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OcHoGHble JN02udeckue npasuna. PenieHue JOrMYeCKHX 3a1auc
HCIIOJIb30BAHUEM KPYTOB DUJIEPA, OCHOBHBIX 102UHECKUX NPABUL.

YMmozakmoueHuss. OOOCHOBaHMSI U JOKA3aTelbCTBO B MaTeMaTtuke. 1eopembl. Bumabl
MaTeMaTHYeCKUX YyTBEpXKIeHUM. Buoder odokazamenvcms. Mamemamuyeckas uUHOYKYUs.
Ymeepowcoenusn: obpamnoe OanHOMYy, NPOMUBONONONCHOE, 0OPAMHOE NPOMUBONOTOHCHOMY
oannomy. IIpu3HaKk U CBOMCTBO, HEOOXOAUMBIE U JOCTATOUYHBIE YCIOBUSI.

OcHnosnass meopema apupmemuxu. Ocmamxu u cpasnenus. Areopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema @epma. (-uunvie cucmemvl CHUCIEHUSL.
Dyuxyus Jinepa, YUcio u cymma oenumereti HamypaibHo20 Yucid.

Pannannas wmepa yria, TPUTOHOMETpPHYECKAass OKPYXKHOCTb. TpHUTOHOMETpPUYECKHE
¢byHKIMKM yucen U yriaoB. GopMyibl MPUBEACHUS, CIIOKEHUS TPUTOHOMETPUYECKUX (YHKIIHM,
dbopMynbl JBOMHOIO ¥ TMOJIOBUHHOTO aprymenta. [IpeoOpa3oBaHue CyMMBbI, pPa3HOCTH B
MIPOU3BEICHNUE TPUTOHOMETPUYECKUX (DYHKIUH, 1 HA0O0POT.

Hynu QyHkuun, mnpomMexyTKd 3HAKOTOCTOSHCTBA, MOHOTOHHOCTh. Haumbombiee wu
HauMeHblee 3HaueHue pynkuuu. [lepuoauueckue QyHKIMN U HAMMEHbIITUI niepuoa. UeTHble U

HedeTHble GYyHKUUU. DYHKYUU «OpoOHas wacme yuciay Y = {X}u «yenas yacmo yucia» Y = [X] .

TpuroHoMerpryeckue (YHKIUHM YMCIOBOrO aprymeHTa Y =COSX, y=sSinx, y=tgx,
y = ctg X. CBoiicTBa 1 rpadKi TPUTOHOMETPHUECKUX (YHKLIUH.

OOpatHble TPUTOHOMETPHUECKUE (PYHKIMH, UX TJIaBHbIE 3HAUEHUS, CBOWCTBA U IpaUKH.
Tpuronomerpruueckue ypaBHeHMs. OIHOPOAHBIE TPUTOHOMETPUYECKHE ypaBHEHHsA. PemeHue
MIPOCTENIINX TPUTOHOMETPUYECKUX HepaBeHCTB. IIpocreiiine cucTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUM.

Crenenp C JEUCTBUTENBHBIM IIOKa3aTeleM, cBoWcTBa creneHd. lIpocreiimne
MoKa3aTelbHbIE YpaBHEHHs U HepaBeHcTBa. [lokaszaTenbHas (QyHKIMS U ee CBOMCTBA M rpaduk.
Yucno € u pyHkus y =e*.

Jlorapugm, cBoiictBa sorapudma. JlecATHUHBIH W HaTypaJbHBIM  JoTapudm.
[Ipeo6pazoBanue JorapupmMuuecKux BeIpakeHuil. Jlorapugmuueckre ypaBHEHUs U HEPABEHCTBA.
Jlorapudmuueckast QyHKIHS U €€ CBOMCTBA U rpaduk.

Crenennas pyHKIUS U ee CBoWcTBa U rpaduk. MppanroHanbHble ypaBHEHUS.



[lepBuuHble TPEACTABIEHUS O MHOXECTBE KOMIUIEKCHBIX uMcen. J[ercmeus ¢
KomnaekcHviMu yuciamu. Komnnexkcrno conpscennvie uucia. Mooynb u apeymenm yucia.
Tpueconomempuyeckasn popma komniekcnoeo uucna. Pewenue ypasrenuii 8 KOMNIEKCHbIX YUCILAX.

MeTto MHTEpBAJIOB Ui pelieHus HepaBeHCTB. [IpeoOpa3oBanust rpadukoB (HyHKITHI:
CHIBUT, YMHOXCHHE Ha YHUCIIO, OTPAKEHHE OTHOCHUTEIHHO KOOPAMHATHBIX ocell. I'paduueckue
METO/Ibl PELICHUS YPAaBHEHUM U HEPaBEHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJEPIKALINX
MIEPEMEHHYIO 1101 3HAKOM MOJIYJISI.

Cucrembl Moka3aTeabHbIX, JOTApU(PMHUUECKUX U UPPAITMOHAIBHBIX ypaBHEHUH. CHCTEMBI
MOKa3aTeIbHBIX, JIOTAPUPMUUECKUX U UPPAMOHATBHBIX HEPABEHCTB.

Bsanmuo o6parnbie pyHkuuu. I'paduku B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHHUs, CUCTEMBI YPABHEHU C IAPAMETPOM.

@opmyna bunoma Hotomona. Pewenue ypasnenuil cmenenu gvlute 2 CNeyuaibHblx 6U008.
Teopema Buema, meopema be3y. Ilpusooumvie u mnenpugooumvie mHozouneHvl. OCHOBHAs
meopema  aneeopvl. Cummempuueckue MHO204YneHbl. Llenouucnennvie u  yeno3HayHvie
MHO20YIeHbL.

Jluopanmosvl ypasnenus. Llennvie opoou. Teopema Pepma o cymme K8aopamos.

Cymmul u psaobl, Memoobvl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaUICEHUU OCUICMBUMETbHBIX YUCEN PAYUOHATLHBIMU.

MHnoorcecmea na KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Byuakosckozo, nepasercmeo Hencena, nepasencmea o cpeouusx.

[lonste npenena QyHkuuu B Touke. [lowsamue npedena (yHKyuu 6 GeCKOHEUHOCMIU.
Acumnmomul epaghuxa yukyuu. CpasHeHue OeCKOHEUHO MAIbIX U OEeCKOHEYHO OONbUUX.
HenpepsiBHOCTH dyHknu. Ceoticmea nHenpepwienvix ¢yuxkyui. Teopema Betiepwmpacca.

Hudbdepenuupyemocts ¢GyHkuun. IlponsBomnas ¢yHkimu B Touke. KacatempHas k
rpaduky ¢Gyukmuu. ['eomeTpuueckuii W (GUIHYECKUM CMBICT TPOU3BOIHON. [Ipumenenue
npouzeooHoll 8 ghusuxe. IlponsBoaHbie anemMeHTapHbIX GyHKIMHA. [TpaBuna muddepeHnupoBanusl.

Bropas npou3BogHas, ee reoMeTpUIeCKUil U (U3HUUECKHI CMBICIL.

Touku skcTpeMyma (MakcUMyMa U MUHUMYyMa). MccnenoBanue aieMeHTapHBIX (YyHKITUN
Ha TOYKM OJKCTpeMyMa, HauOoJiblliee W HaMMEHbLIEe 3HAYEHUE C TOMOILIBIO MPOU3BOTHOM.
Ilocmpoenue epaghurxos gyukyuti ¢ nomowpio npouzeoousix. llpumeHnenue npouzsooHol npu
peutenuu 3a0a4. Haxooicoenue saxcmpemymoe (hyHKyuili HeCKOIbKUX NepeMeHHbIX.

[TepBooOpa3nas. Heonpenenennsiit naTerpai. [leppooOpasHpie ameMeHTapHBIX (PYHKITHIA.
[Tnomanp kpuBosMHEHHOU Tpanenuu. ®opmyna Herotona-JIeibnuma. OnpeneneHHbIN HHTETpalL.
Buviuucnenue nnowadeii nnockux ¢pucyp u 06vemos men paujeHusi ¢ NHOMOUbI0 UHmMe2pada.

Memoow pewienus OYHKYUOHATbHBIX YPABHEHUN U HEPABEHCMNE.

I'eomeTpusn

IToBTOpenue. Pemenue 3agau ¢ HCHOIb30BaHUEM CBOWCTB (pUTyp Ha MJIOCKOCTU. Peenue
3aJ1a4 Ha JJOKa3aTeJIbCTBO U IOCTPOEHUE KOHTPIIPUMEPOB. I [puMeHenne mpocTenmx 10ru4eckux
npaBwil. PemieHne 3agad ¢ MCIOJIB30BAHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOLICHUN B
IPSIMOYTOJIbHBIX TPEYrOJIbHUKAX, (PAKTOB, CBA3AHHBIX C YEThIPEXyTrobHUKaMuU. Penenue 3aiau ¢
UCIOJb30BaHUEM (DaKTOB, CBA3aHHBIX C OKPY)KHOCTAMM. PerieHue 3agay Ha W3MepeHHs Ha
IUIOCKOCTH, BBIYMCIICHUS JUTMH U IJIOIafel. Pewenue 3a0ay ¢ nomMowbio 6eKmMopos u KoopoOuHam.

Harnsaanas crepeomerpus. IIpusma, napamienenumnes, nupamMuaa, TeTpadip.

OcHOBHBIE TOHATHS TEOMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3
HUX. [lonamue 06 akxcuomamuueckom memode.

Teopema Menenas ona mempasopa. IlocTpoeHne ceyeHMid MHOTOTPAHHUKOB METOJIOM
cinenoB. lleHTpansHOe mpoekTupoBaHue. I[locTpoeHue ceyeHull MHOTOIPAHHHMKOB METOJIOM
MIPOCKLUN.

CkpemuBaromecs npsiMble B IPOCTPAHCTBE. YTOI MEXy HUMHU. Memoobl HaxoxicoeHus
PACCMOAHUL MeNCOY CKPEUWUBAIOUWUMUCS RPAMBIMU.

Teopembl 0 napayIeNbHOCTH IPSAMBIX U INIOCKOCTEW B IpocTpaHcTBe. IlapamiensHoe
IPOEKTUPOBAHUE U U300paskeHne GUryp. I eonempuueckue mecma movex 6 npOCMpaHcmee.



[lepnenaukynsapHoCTh HOpsIMOM U IJIOCKOCTU. OpPTOrOHajIbHOE IPOEKTHUPOBAHUE.
Haxsionnsie u npoexkuuu. Teopema 0 Tpex NeprneHANKYIIIpax.

Buowi  mempasopos.  Opmoyenmpuueckuii  mempa’o0p, KAPKACHbLL — mMempasop,
pasrozpanuslii mempal’op. Ilpsamoyzonvusiit mempas’dp. Meouanvt u Oumeouanvt mempasopa.

Jocmpausanue mempasdpa 00 napannerenuneod.

Paccrostnus mexnay ¢urypamu B mpocrpaHctBe. OOmMi  NEepHeHAMKYISAp ABYX
CKPEIIMBAIOIINXCS TPSIMBIX.

VYrinel B mpoctpaHcTBe. IlepneHaukyinspHble IUIOCKOCTH. [l1owyadb opmo2oHanbHOU
npoexyuu. Ilepnenouxynsiproe ceuenue npusmol. Tpexepannvlii u Mmuo2oepanusiii yeon. Ceoticmea
NIIOCKUX Y21108 MHO202panHo20 yena. Ceolicmea niocKux u 08y2PaHHbIX Y2108 mpexepaHHo2o yeida.
Teopembl KOCUHYCO8 U CUHYCO8 OJIsl MPEXSPAHHO20 Y2id.

Bunel MHOrorpaHHukoB. Paszeepmku  mHoeocpannuka. Kpamuaunwue nymu Ha
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. llpaBuibHbIE MHOTOTPAHHUKH. /[BOUICMBEHHOCMb NPABULLHBIX
MHO202PAHHUKOS.

[Tpuszma. [Tapannenenunen. CpoiicTBa  mapajuienenunesa. [IpssmoyronbsHbIN
napajutenenunes. HaknoHHbIe TPU3MBL.

I[upamupga. Buael nupamua. OJeMEHTbl MNpaBUIbHOW mmpamuabl. [lupamuabl ¢
pPaBHOHAKIIOHEHHBIMH peOpaMu ¥ TPpaHsSIMH, UX OCHOBHBIE CBOMCTBA.

[Tnommamym moBepXHOCTE MHOTOTPAaHHUKOB.

Tena Bpamienus: nHIMHIP, KOHYC, map U cdepa. CeueHus MIIUHAPA, KOHYca W MIapa.
[ITapoBoii cerMeHT, IMapoBO CIOM, ITAPOBON CEKTOP (KOHYC).

YceueHHas mUpaMuia U YCEUYCHHBIH KOHYC.

Onemenmsi cghepuueckou ceomempuu. Konuueckue ceyeHus.

KacarenbHble mpsimple M TUIOCKOCTH. Brimcanuele n omucaHuble chepsl. Kacarowuecs
chepwl. Kombunayuu men epawyenus.

Bekropsl u koopauHaTel. CymMMa BEKTOPOB, YMHOKEHHUE BEKTOPA HA YKCIIO. YTOJ MEXITY
BekTopamu. CKallspHOE ITPOU3BEACHHUE.

VYpaBHeHue miockocTH. DopMylia pacCTOSHHUS MEXIYy TOYKaMU. YpaBHEHHE CQephl.
Dopmyna paccmoanus om mouku 0o niockocmu. Cnocoowl 3a0aHUs NPAMOU YPABHEHUSMU.

Pewenue 3a0au u ookaszamenbcmeo meopem ¢ NOMOWbIO BEKMOPO8 U MemoOoM
KOOpOUuHam. DnemMeHmyl 2e0Mempuu Macc.

[Tonsite o6bpema. OO0BEMBbI MHOTOTPaHHUKOB. OOBEMBI TeJ BpalleHusl. Akcuomuvl obvema.
Bv1600 hopmyn o6vemos npsmoyeonvrhoco napanienrenunedd, npusmol u nUpamuosl. Popmynst s
Haxooxcoenusi oovema mempasopa. Teopemvl 06 OMHOUEHUSAX 0OBEMOB.

Ipunooscenuss unmezpana K GulYUCIEHUIO 00bEMO8 U NOBEPXHOCMEU Mmel 8PAUeHUS.
Inowaos cghepuueckozo nosica. Obwvem waposoco cnos. Ilpumenenue ob6vemos npu peuieHuu
3a0au.

[Tnomanpe chepsr.

Paszeepmra yununopa u konyca. Ilnomaas TOBEpXHOCTH LHWIMHAPA U KOHYCA.

KoMOuHaImu MHOTOrpaHHUKOB M T€J BpallleHHS.

[Tongo6ue B mpocTtpancTBe. OTHOIIEHHWE 00BEMOB U TUIONIA/IeH TOBEPXHOCTEH MOI0OHBIX
¢buryp.

suoicenust 6 npocmpancmee. napaniebtblll NePeHoc, CUMMEMPU OMHOCUMETbHO NIOCKOCHU,
UEHMPATIbHASL CUMMEMPUS, NOBOPOM OMHOCUMETLHO NPSIMOIL.

Ilpeobpazosanue nooodus, comomemus. Pewenue 3a0au Ha nIOCKOCMU C
UCNONIL30BAHUEM CINEPEOMEMPUUECKUX MEMO08.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPUS TPa)OB 1 KOMOMHATOPHKA

[ToBTOpenue. Mcnonb3oBanue TaOIUI U TUarpaMM JUTs IpeCTaBiIeHUs JaHHbIX. Pemenne
3aJay  Ha NPHUMEHEHHE OIUCATEIbHbIX XapaKTePUCTHUK UMCIOBBIX HAOOPOB: CpEAHUX,
HauOOJIBIIET0 W HAaMMEHBIIEro 3HAUYEHUS, pa3Maxa, JUCIEPCHUH M CTaHIAPTHOTO OTKIOHEHHUS.
Bbruncnenue 4acToT M BEpOSTHOCTEH COOBITHH. BbluncieHune BeposSTHOCTEH B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU HCX0aMH. Mcrosib30BaHe KOMOMHATOPUKU. Beruncnenue



BEPOSATHOCTEH HE3aBUCUMBIX cOObITUH. Mcmonb3oBaHue (GopMysbl CIOKEHHS BEpPOSATHOCTEH,
auarpamm Dinepa, 1epeBa BeposTHOCTEH, hopmyibl bepHyu.

Bepoamnocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposimmocmel.

VYcnoBHas BeposTHOCTb. IlpaBuno ymHOXeHMs BeposTHOCTeH. Popmyna IOJIHON
BeposiTHoCTH. Popmyna baiteca.

JluckpeTHble ciydyaiiHble BEIWYMHBI U pacrpeaencHus. COBMECTHbIE pPACIpENEICHHUS.
Pacrnipeniennenne cyMMbl U IPOW3BEACHUS HE3aBUCUMBIX CIIydallHBIX BEIMYMH. MaTemMaTH4ecKoe
O’KHUJaHHE U AUCTIEPCHS CIy4aliHON BeIMYMHbI. MareMaTnyeckoe 0KUAaHUE U IUCIIEPCHSI CYMMBI
CIy4alHbIX BEJIMYUH.

bunapHas cinydaitHas BenuuuHa, pacnpeneneHue  bepnymm.  ['eomerpuueckoe
pacnpenenenue. buHOMManbHOE paclpesieleHue U €ro CcBOWCTBa. [ unepceomempuyeckoe
pacnpeoeneHueu e2o ceolcmaa.

HenpepbiBHblE  ciiydaitHble  BenuuyuHbl.  [lmoTHOCTh  BeposTHOCTH.  DyHKIUA
pacnpeneneHusi. PaBHoMepHOe pacnpeesieHue.

IlokaszamenvHoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpeneneHue. OyHKIUsS
Jlanmaca. IlapameTpbl HOpManbHOrO pacnpeneneHus. [IpuMepsl Cily4aiiHBIX BEJIMYMH,
MOTYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TTOTPEIIHOCTh H3MEPEHUH, poCT YenoBeka). [lenmpanvhas
npeoenvbHas meopema.

Hepasencmeo UYebwviwesa. Teopema Yeoviuwesa umeopema Bepnynnu. 3axon 6onvuiux
yucen. Boibopounviti memoo uzmepenus eeposmuocmetl. Ponv 3axona 6onvuux uucen 6 nayxe,
npupooe u obujecmae.

KoBapmamust aByx ciyualiHbIX BenmwuuH. [loHATHE O KOA(POUIIMEHTE KOPPETSAIUH.
CoBMecTHBIE HAOMIOJCHUS IBYX CIIy4allHbIX BEIMUUH. Boibopounblil koaghuyuenm koppensayuu.
Jlunetinas pecpeccus.

Cmamucmuueckasn eunomesa. Cmamucmuxa Kpumepus U ee YpPOo8eHb 3HAYUMOCHU.
IIposepka npocmetiwiux eunome3. Imnupudeckue pacnpeoeieHus U Ux césa3b ¢ meopemuyecKumMu
pacnpedenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuui. Hnvexmugnvle U CIOPLEKMUBHbIE COOMEEMCMEUSL.
buexyuu. [{uckpemnas nenpepwvignocme. llpunyun [upuxie.

Koouposanue. Jleouunas 3anuce.

OcHosnbie nowsamusi meopuu epagos. Jlepesvs. [lsouunoe Oepeso. Cesasnocmo.
Komnonenmut ceésasnocmu. Ilymu na epaghe. diineposol u I amunbmornosvl nymu.

Bo3mo:kHO npenogaBaHue JAaHHBIX TeM B (popmMaTe cMEIIAHHOT0, MOAYJIbHOI0 HJIU
AUCTAHIMOHHOTO 00y4YeHHUsI.



1V. TemaTndeckoe NJIAHUPOBAHUE

MartemaTuka: ajiredpa u Ha4ajia MaTeMaTH4YeCKOI0 aHAJIM3a, reoMmeTpus, 10 kiacc
VYueOHUK «AnreOpa M Havaiga Martemarmdeckoro anammsza, 10 wmace» (A.T.
Mepaisik, . A. Homuposckuii, B. M. [ossikoB);
VYuebnuk «['eomerpus, 10 xmaccy» (A. I'. Mepsmsk, Jl. A. Homuposckwuii, B. M.

[MonsikoB).
(6 wacos B Hexento, Bcero 210 yacoB)
Ne i/ Tema ypoxka Koa-so | Tlpume
YPOKOB aHue

1-2 MmuoxectBa. Onepaiuu HaJ MHOKECTBAMHU 2

3 Koneunble 1 6eCKOHEUHbIE MHOKECTBA 1

4 Bricka3biBanusg U onepanuu Hajg HUMH. O KOMIBIOTEPAX, 1

JIIEKTpUUYECKHX cxemax 1 Teopeme [locra

5-6 [Ipenukarel. Onepanuu HaJ npeaukaTamu. Buabel Teopem 2

7-9 OyHKIMS 1 €€ CBOWCTBA 3
10-11 | [Toctpoenne  rTpadukoB  (GYHKOUH C  MTOMOIIBIO 2

TeOMETPUIECKUX TPeoOpa3oBaHui

12 Ob6paTHas pyHKINS 1
13-15 | Meroxa nHTEpBaIOB 3

16 [ToBTOpEHUe U cucrtemaTu3alus yueOHOro MaTepuana 1

17 KontponsHast pabora Ne 1 mo Teme «lloBropenue u 1

paciupeHue cBeieHui 0 pyHKIm»

18 OcHOBHBIC TTOHSATHUS CTEPEOMETPHH. AKCHOMBI 1

CTEepEOMETPUH
19 CrnencTBus U3 akCUOM CTEPEOMETPUH 1
20-21 | [IpocTtpanctBenHsie ¢purypsl. HauanpHbIe TIpeICcTaBICHUS O 2
MHOTOTPaHHUKAX
22 IToBTOpEHME M crcTeMaTH3alKs Y9eOHOTO MaTepraia 1
23 KontponpHas pabGora Ne 2 1o Teme «AKCHOMBI 1
CTepeOMETpUHM M  CHeACTBUS U3 HuUX. HauanbHble
MIPEJICTaBJICHHS] 0 MHOTOTPAHHHUKAX)
24 CreneHHas GYHKIMS ¢ HATYPAJTbHBIM MTOKa3aTeIeM 1
25 Crenennas byHKIUSA v 1EITBIM MOKa3aTeJIeM. 1
DyHKIMOHAIBHBIN nox01 Konm
26-27 OrnpezneneHre KOpHA n-il CTeNeHn 2
28-30 | CoiicTBa KOpHS N-H cTENEeHU 3
31 [ToBTOpEHUE U cucTeMaTH3aIus Y4eOHOTO MaTepraa 1
32 Kontponbnas padota Ne 3 mo teme «CreneHHast GyHKIHS. 1
Kopens n-ii creneHu u ero CBONCTBa»

33 B3anMHoe pacrioioskeHHe JBYX NPSIMbIX B IPOCTPAHCTBE 1
34-37 | IlapamienbHOCTh NPSIMOM M IJIOCKOCTH 4
38-41 | IlapamienbHOCTb IIIOCKOCTEN 4
42-44 | TlpeoOpazoBanue ¢uryp B mpoctpaHcTBe. [lapamnensHoe 3

MIPOEKTUPOBAHNE
45 N300paxkxeHne IUIOCKMX UM MPOCTPAHCTBEHHBIX (QUTYP. 1
I{eHTpasibHOE MPOEKTHUPOBAHUE
46 IToBTOpEHUe U cucTemaTH3alus y4eOHOro MaTepuaa 1
47 KontponeHast paGora Ne4 mo teme «lIlapamnensHocTh B 1
IPOCTPAHCTBEN
48-49 CreneHb C pallMOHAJIBHBIM MOKa3aTeeM U €€ CBOICTBa 2
50-52 | MppanmoHanbHble ypaBHEHUS 3




53-54 | Pa3nuunble mpuéMBI pelIeHUs UPPAMOHATIBHBIX YPaBHEHUN 2
U UX CTETICHU
55-57 | UppannoHaibHbIe HEpaBEHCTBA 3
58 [ToBTOpEHUE U cucTeMaTH3alus yueOHOTO MaTepuaa 1
59 KonrponeHast pabora Ne5 mo Teme «CreneHb ¢ 1
panMoHATBFHBIM TIOKA3aTEIeM M €T0 CBOHWCTBA»
60-62 | Yron Mexay npsMBIMH B TPOCTPAHCTBE 3
63-66 | [lepneHAUKYISIPHOCTH MPSIMOU H MJIOCKOCTH 4
67-70 | IlepnenauKynsp v HaKJIOHHAS 4
71-74 | Teopema o TpEX NepHEHIUKYISIPAX 4
75 [ToBTOpEHUE U cucTeMaTH3alus yueOHOro MaTepuana 1
76 Kontponsnas padota Ne 6 no treme «llepneHukyasipHOCTh 1
PSIMOM U TIOCKOCTH»
77-78 | Panmannas mepa yria 2
79-80 | Tpuronomerpuueckie (PyHKIIMH YHCIOBOTO apTyMEHTa 2
81-82 | 3naku 3HaueHMI TpUTOHOMETpUYECKUX PyHKIMI. YETHOCTH 2
Y HEYETHOCTh TPUTOHOMETPHUYECKUX (YHKITUI
83-84 | [lepuomuueckne ¢yakuu. O cymMMe TIEpHOIUICCKHX 2
byHKINNA
85-86 | CaoiicTBa u rpaduku GYHKIMHA Y = SiN X U Y = cOS X 2
87-88 | Cgoiicta u rpaduku GyHKIHMHI Y =1 X 1y = ctg X 2
89 [ToBTOpEHUE M cUcTeMaTH3aKs y4eOHOTO MaTepraa 1
90 KontponsHast padota Ne7 o teme « TpuroHomeTpudeckne 1
(YHKIIUM U €TO0 CBOMCTBA
91-93 OCHOBHBIE COOTHOIICHUS MEXAY TPUTOHOMETPUUCCKUMHU 3
(GYHKIMSIMHU OJJHOTO U TOTO JK€ apryMeHTa
94-96 DOopMyITBI CITOKEHHS 3
97-99 DopMyIbl TPUBEIICHUS 3
100-104 | ®opmysbl TBOMHOTO, TPOMHOTO W MOJIOBUHHOTO YIJIOB 5
105-108 | ®opmynsl s mpeoOpa3oBaHUS CYMMBI, pPa3HOCTH U 4
IIPOM3BEJICHNS] TPUTOHOMETPHUECKHUX (DYHKIIMH
109 [ToBTOpEHME M cHCTEeMaTH3alUs Y9eOHOTO MaTepraia 1
110 KontponpHas padora Ne mo teme «COOTHOIIEHHUS MEXITY 1
TPUTOHOMETPUYECKUMH (YHKIUSAMH OJHOTO M TOTO K€
aprymenTa. @opMyIIbl CIOKEHHSI U UX CIICACTBHSDY
111-112 | Yrox Mexay npsiMOil U TIIOCKOCTBIO 2
113-115 | /IByrpanHsblii yroia. Yros Mexay IByMs IUIOCKOCTSIMU 3
116-117 | IlepneHauKymnsipHbIE MIOCKOCTH 2
118-119 | IInomans OPTOroHATHHON MPOEKIIUKA MHOTOYTOJIbHIKA 2
120 Muororpanssliii yroi. TpexrpaHHblif yrou 1
121 ['eomeTprueckoe MeCcTO TOUEK MPOCTPAHCTBA 1
122 IToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuaa 1
123 KonTponpHast padota Ne 9 o Teme «Yroa Mexay npsiMoi u 1
IUIOCKOCTBIO.  YTOJI  MEXIY  JBYMS  IJIOCKOCTSIMH.
[leprieHAMKYNIpHBIE MIIOCKOCTH
124-125 | YpaBHeHue cos X =b 2
126-127 | YpaBHeHue sinx =b 2
128-129 | YpaBHeHusitgx=buctgx=>b 2
130-131 | dynknumum y=arccos X, y=arcsin x, y = arctg X, y = arcctg X 2
132-135 | TpuroHoMeTpHueCcKUe  ypaBHEHHUs,  CBOAALIMECS K 4

anredpandecKum




136-139 | Pemienne TPUTOHOMETPUYECKUX YpPAaBHEHHH  METOJOM 4
pas3ioxeHus: Ha MHOKuTeNH. [IprMeHeHe orpaHi4eHHOCTH
TPUTOHOMETPHUYECKUX (PYHKIIMN

140-142 | O PaBHOCHJIBHBIX nepexoiax npu pelieHnu 3
TPUTOHOMETPUUYECKHX YPABHEHUH

143-145 | TpuroHoMeTprUecKue HepaBEHCTBA. TpUTOHOMETpUYECKAs 3
MI0JICTAHOBKA

146 [ToBTOpeHue u cucremaTu3anus yaeOHOTO MaTepuaia 1
147 KonTtponsnast padora Ne 10 mo teme «Tpuronomerpuueckue 1
ypaBHEHHS U HEPABEHCTBAY

148-150 | Ilpusma 3

151-153 | [Mapamnenenunen 3

154-156 | Ilupammna 3

157 VYceuennas nupamua 1
158-159 | Terpasap 2
160 [loBTOpEHUE U cucTemaTH3aus yueOHOTO MaTepuaa 1
161 KonTposasnas pabora Ne 11 no teme «MHOrorpaHHUKN 1

162-163 | Ompenenenue mpenena (QYHKIUH B TOYKe W (DYHKIHH, 2
HEIPEPBIBHOM B TOUKe. HEKOTOpHIE CBOMCTBA HEMPEPBIBHBIX
byHKIINNA

164 3aiaui 0 MrHOBEHHOM CKOPOCTH M KacaTeabHOU K rpaguky 1
byHKIIAN

165-166 | IMonsTHe IPOM3BOTHOM 2

167-170 | IlpaBwia BBIYMCIICHUS TIPOU3BOHBIX 4

171-174 | YpaBHEHHE KacaTeIbHOU 4

175 IToBTOpEHME M crcTeMaTH3alus y9eOHOTO MaTepraia 1
176 KontponpHas pabota Ne 12 mo Tteme «lIpousBoanas. 1
YpaBHEeHHE KacaTeIbHOI

177-180 | Ilpu3Haku Bo3pacTaHus ¥ YObIBaHUS (YHKITUN 4

181-184 | Touku sxcTpeMyma HYHKIIHH 4

185-188 | HaunbombIiee u HanMeHbllIee 3HaUCHHE (DYHKIIMHA HA OTPE3KE 4

189 Bropas npousBogHas. [loHsTHE BRIMYKIOCTH (QYHKIIUNA 1
190-192 | IToctpoenue rpahukoB GyHKITHI 3
193 [ToBTOpEHME M cHCTEeMaTH3alUs Y9eOHOTO MaTepraia 1
194 KontponpHas pab6ora Ne 13 mo Teme «lIpumeneHue 1
TPOU3BOTHO W
[ToBTOpenue kypca maremaruku 10 kimacca
195-207 | Ympaxknenus juis noBtropeHus Kkypca 10 xmacca 13
208 Hroropas koHTpoJIbHAS paboTa 1
209-210 | UToroBoe noBTOpeHue Kypca anredpsl 10 kinacca 2

MartemaTuka: ajredpa u Ha4yajIa MaTeMAaTHYEeCKOr0 AaHAIN3a, reoMeTpus, 11 kiaace
VYuebHuK «AnreOpa M Hayana MmaremaTHueckoro asammza, 11 xmace» (A.T.
Mep3nsk, [. A. Homuposckuii, B. M. TlomnsikoB);
YueOnuk «['eomerpus, 11 kmace» (A. I'. Mep3msik, . A. Homuposckuii, B. M.

[TonsikoB).
(6 gacoB B Hefemnto, Bcero 204 yaca)
Ne ni/m Tema ypoka Koa-so pumeyanus
YPOKOB
1-3 IToBTOpenue kypca 10 kiacca 3
4 BxoHas KoHTpoJibHAs paboTa 1




o7 CreneHp ¢ NPOU3BOJIBHBIM JI€HCTBUTEIBHBIM 3
nokazatenem. [lokazarenbHast GpyHkums
8-12 Iloka3zarenbHble ypaBHEHUS 3)
13-17 [Toka3zarenbHble HEPABEHCTBA 3)
18 [loBTOpeHne wu cucTeMaTu3amus y4eOHOTO 1
MaTepuaa
19 KontponeHast pabora Ne 2 mo Teme 1
«[lokazatenpHast  ¢ynkuus. IlokasarenabHble
ypaBHEHHS U HEPABEHCTBAY
20-21 JlexapToBbI KOOPAMHATHI TOUKU B IPOCTPAHCTBE 2
22-23 BekTopsl B npocTpaHcTBe 2
24-25 CrnoxxeHue 1 BEIYUTAHUE BEKTOPOB 2
26-27 YMHOKEHHEe BeKTopa Ha uncio. ['omorerus 2
28-30 CkaisipHO€ MTPOU3BEICHNE BEKTOPOB 3
31-33 I'eomeTprdeckoe MeCTO TOYEK MPOCTPAHCTBA. 3
YpaBHEHHE MIOCKOCTH
34 [loBropenne U cucreMarusanus y4eOHOTO 1
MaTepuaa
35 KonTtponsnas padota Ne3 mo teme «KoopauHaTsl 1
Y BEKTOPHI B IIPOCTPAHCTBE
36-39 Jlorapudm u ero cBoiicTBa 4
40-41 Jlorapudmuueckas QyHKIMS U €€ CBONCTBA 2
42-47 Jlorapudmmyaeckue ypaBHEeHHS 6
48-51 JlorapudmMuueckrie HepaBeHCTBA 4
52-54 [TpousBoHbIE I0Ka3aTeIbHOMI u 3
sorapudmudeckoit GyHKIUH
55 [ToBTOpeHne W cucTeMaru3anus Y4eOHOTO 1
Marepuana
56 KontponsHass  pabora  Ned  mo  Teme 1
«Jlorapudmuueckas GbyHKIIHA.
Jlorapupmuueckre ypaBHEHUS! 1 HEPAaBEHCTBA»
57-59 Hunmusap 3
60-61 KomOuHanmm nuivHIpa v mpu3Mbl 2
62-64 Konyc 3
65-66 Yceu€HHbIN KOHYC 2
67-68 KoMOuHamu koHyca u mupaMu/isl 2
69 [loBTopenne u cucreMarusanus y4eOHOTO 1
Mmarepuana
70 KoutponpHast pabora Ne5 mo Tteme «Tena 1
BpAaLICHUS
71-72 [TepBooOpa3zHas 2
73-75 ITpaBua HaxoXIeHUs IepBOOOPa3HOM 3
76-81 IImomans KPUBOJMHENHOMN Tpaneruu. 6
OnpenenéHHblil MHTErpai
82 Brruucnenue o065eMoB Tel 1
83 [loBTOpeHue u cucremaTuzalus y4eOHOTO 1
MaTepuala
84 KontponsHast pabora Ne6 no teme «Murterpan u 1
€ro NPUMEHEHUE»
85-86 Cdepa u map. YpaBHeHue cdepsbl 2
87-90 B3aunmMHoe pacnosioskenue chepbl U MIOCKOCTH 4
91-92 MHOrorpaHHHKH, BIIMCaHHBIE B cepy 2
93-94 MHOrorpaHHHKH, OITMCaHHbBIE OKOJIO C(epsl 2




95-97 Tena Bpamienus, BucaHHbie B chepy 3
98-100 | Tena BpamieHus, OMUCAHHBIEC OKOJIO Cephl 3
101 [loBTOpeHne wu cucreMaTH3alus y4eOHOTO 1
MaTepuaa
102 KontponeHast pabora Ne7 mo Tteme «Tema 1
BpAaICHISD)
103-106 | MHOeCTBO KOMIUIEKCHBIX YHCE 4
107-109 | KomrutekcHas TUIOCKOCTh. TpHTOHOMETpUYECKas 3
(hopMa KOMIUIEKCHOTO YHCJIa
110-111 | YMHOXeHHE U JeJIEHHE KOMIUIEKCHBIX YHCEIL, 2
3allMCaHHBIX B TPUTOHOMETPUYECKOH (opme.
KopeHb N-0¥i cTeneHn N3 KOMIUIEKCHOTO YUCIIA
112-113 | Pemenne anreOpamyecKMX YypaBHEHHWH Ha 2
MHOJKECTBE KOMIUIEKCHBIX YHCET
114 [loBropenne U cucreMarusauus y4eOHOTO 1
MaTepuaa
115 KontponmeHast ~ pabora  Ne8  mo  Teme 1
«KoMIIeKCHbIE Yncia»
116-118 | O6bEM Tenma. PopMyITBI 1St BEIYUCICHHS 00bhEMa 3
TIPHU3MBI
119-122 | ®opMynsl U BEIYUCICHHS 00BEMOB TTUPAMHUIBI 4
Y YCEYEHHOW NMAPAMU/IBI
123 [loBropenne u cucremMarusauus y4eOHOTO 1
Marepuana
124 KonTtponbnas padora Ne9 o reme «O0beMsbI Te, 1
IPU3MBI ¥ THPAMHIBI»
125-128 | O6bEmMbI TEn BpameHust 4
129-130 | Ilnmomans cdepsl 2
131 [ToBTOpeHne W cucTemMaru3anus Y4eOHOTO 1
Marepuana
132 Kontponpnaas padora Ne 10 mo teme «OOBbeMbl 1
TeJI BpaIlleHHs U IIOIAb cepb»
133-134 | DnemMeHTHI TEOPHH BEPOSITHOCTEH 2
135-136 | AKCHOMBI TEOPUHU BEPOSITHOCTEH 2
137-139 | YcimoBHas BEpOATHOCTH 3
140-142 | He3aBucumbie COOBITHS 3
143-147 | CnyuaiiHasi BeIM4MHA 5
148-150 | Cxema bepnyniu. buHoMmuansHoe 3
pacipezneneHue
151-153 | XapakTepHuCTUKH CIy4ailHOM BETUYMHbI 3
154-156 | MaremaTu4eckoe OKUJaHUE CYMMBbI 3
CJIyJalHbIX BEJIMYUH
157 [loBTOpeHue u cucremaTuzalus y4eOHOTO 1
MaTepuala
158 KonTtponsHas padota Ne 11 o Teme 1
«DJIeMEHTBI TEOPHH BEPOSTHOCTEI»
IToBTOpeHue kypca maremMatnku 7-11 xiacca
159-199 | YmpaxxkHeHus Ui MIOBTOPEHMS Kypca 41
Marematuku 7-11 knacca
200 HTorosas KOHTpOJbHAs paboTa 1
201-204 | UTtoroBoe MOBTOpEHUE Kypca MaTeMmaTuku 11 4

KJ1accCa




