IIpeamer — MaTemMaTHKa: ajire6pa U Ha4YaJa MaTEMaTHYECKOT0 AaHAJIN3A, TeOMeTPHs
Kaace — 10-11

YpoBeHb — yriry0JieHHbIH

KosmnuecTBo yacoB — 408 u (6 uacoB B HeJ1eJ110)

IMosicHuTeALHAA 3aNIUCKA

Hacrosimas pabodass mporpamma cpeaHero oomiero oopa3zoBaHus o MareMaTuke (yriayOneHHbIi ypoBerb) mis 10-11 knacca papaboraHa B
coorBetcTBUU ¢ ®PI'OC COO: (npuka3 MunucrtepcrBa obpazoBanus u Hayku PO ot 17.05.2012 r. N 413), ¢ yuérom [IpumepHoit ocHOBHOIT 00pa-
30BaTEILHON MPOrpaMMBbl CPEIHEro o0Iero oopazoBaHusi, 0100peHHON perieHneM QeneparbHOro y4eOHO-MEeTOAMYECKOro 0ObeqUHEHHs IO 00-
neMy oopazoBanuio (mpotokoi ot 28 uroHs 2016 roga Ne 2\16-3), 1 Ha OCHOBE CIICAYIONIUX TOKYMEHTOB:

OOII COO BIT

Pabouas nporpamma Bocniutanus BIT;

YMK. Anrebpa u Hayana matemaruueckoro ananuza Komsirun FO.M. u np. 10-11 knacc (6a30Bblif U yri1yOleHHbIN YpOBHHU)

YMK. I'eomerpus. Atanacss JI.C. u ap. 10-11 xknacc (6a30BbIi 1 yriTyOJIeHHBIH YPOBHH)

VYyeOnuk. Konsrun FO.M., Tkauésa MB., ®énoposa H.H. u np. Maremaruka: anredpa u Hayajla MaTeMaTH4YECKOro aHaJIM3a, TeOMETPUS.
AnreOpa u Havala MaTeMaTHYeCKOro anam3a (0a30BbIi U YrIyoJaeHHbIN ypoBeHb). 10 kiacc, [IpocBenienne

VYuebnuk. Komsirun K0.M., Tkauésa MB., ®énopoBa H.H. u n1p. Maremaruka: anredpa u Hayajga MaTeMaTHYECKOr0 aHAIN3a, TE€OMETPHSI.
AnreOpa 1 Hadaja MaTeMaTHYECKOro aHainu3a (0a30BbIN U yriyOJeHHbIH ypoBeHb). 11 kiacce, [IpocBemenue

VYuebuuk. Aranacss JI.C., byry3zoB B.®., Kagomues C.b. u np. Maremaruka: anredpa u Hayajga MaTeMaTHYECKOrO aHAJIN3a, TEOMETPUSI.
I'eomeTpust (6a30BbIi U yriryOneHHBIN ypoBHH). 10-11 kmaccer, [Ipocemenne

I[InanupyemMble pe3yibTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE Pe3yJibTAThl 0CBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
1) poccuiickast rpaxJaHcKas UICHTUYHOCTb, HAaTPUOTU3M, YBaXKEHUE K CBOEMY HapOy, YyBCTBO OTBETCTBEHHOCTHU nepea PoauHoii, roproctu
3a CBOM Kpail, cBor0 PonuHy, mpoluioe ¥ HacTosIIee MHOTOHAIIMOHAJIBHOTO Hapona Poccun, yBaxeHHe rocy1apCcTBEHHBIX CUMBOJIOB (Tep0, ¢uar,

TUMH);

2) TpakIaHCKasl TO3UIINS KaK aKTUBHOT'O M OTBETCTBEHHOT'O UI€HA POCCUICKOro OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE MpaBa U
00513aHHOCTH, YBa)KaOILIEr0 3aKOH U MPABONOPSIO0K, 00J1a/1al0IIEero YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO IPUHUMAIOIIETO TPaIuIH-
OHHbIE HAallMOHAJIbHBIE U O0IIeUeI0BEYECKNE TYMAaHUCTHYECKHE U IEMOKpaTUYeCKre IEHHOCTH;

3) TOTOBHOCTH K CITy>KeHUI0 OTEUYeCTBY, €ro 3alluTe;
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4) chopMupOBaHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U OOIIECTBEHHOH MPAKTUKU, OCHOBAH-
HOI'0 Ha Maore KyJiabTyp, a TAaKXkKe pa3InyHbIX (POPM OOILIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

5) chOopMHPOBAHHOCTH OCHOB CaMOPa3BUTHS M CAMOBOCITUTAHUS B COOTBETCTBHH C OOIIEYEIOBEYECKUMH LIEHHOCTSIMU M HJIeallaMH TPakKIaH-
CKOro 00I111ecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUECKON U OTBETCTBEHHOW JIESATENILHOCTH;

6) ToJepaHTHOE CO3HAHUE M MOBEACHUE B MOJUKYJIBTYPHOM MHUPE, FTOTOBHOCTh U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIO/IBMH, 1OCTUTATh
B HEM B3aMMOIOHUMAHMUS, HAXOIUTh OOIIUE LIEIH M COTPYAHUYATH VI UX JIOCTH)KEHUS, CIIOCOOHOCTh MPOTHBOCTOSATH MJICOJIOTHH SKCTPEMHU3MA,
HalMOHaIN3Ma, KceHo(hoOuu, TUCKPUMHUHALIMY 110 COLIMAIbHBIM, PEIUTUO3HBIM, PACOBBIM, HAlIMOHAIBHBIM IIPU3HAKAM M JPYTUM HEraTUBHBIM CO-
LAaIbHBIM SIBJICHUSM;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, AETHMHU MIIAJIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEeNIbHON, O0IIECTBEHHO MOIE3HOH, yueo-
HO-HCCIIE10BATENbCKOM, MPOEKTHON U IPYTUX BHUIAX JEATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHUE HAa OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX LIEHHOCTEH;

9) rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMOOOPA30BaHMIO, HA MPOTSHKEHUH BCEH JKM3HU; CO3HATEIHHOE OTHOIICHUE K
HENpEephIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCHEIIHON Mpo¢ecCHOHaIbHONW U O0IIECTBEHHOM J1eATENbHOCTH;

10) scTeTnyeckoe OTHOIIEHUE K MUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOI'0 ¥ TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, OOIECTBEHHBIX OTHOIIEHUH;

11) npussATHE M peanu3anysl LEHHOCTEH 310pOBOro M 0e3omacHoro oOpasza *HU3HH, MOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHHH,
3aHSTUSX CIIOPTUBHO-03/10POBUTEIBHOMN AESITEIbHOCTHIO, HEMTPUSATHE BPEIHBIX MPUBBIUEK: KYPEHHUS, YIIOTPEOIEHHSI aJIKOT 0JIsl, HAPKOTHUKOB;

12) GepexxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHUE K (PU3NYECKOMY U IICUXOJIOIMYECKOMY 3/10pPOBBIO, KaK COOCTBEHHOMY, TaK U JIpYy-
T'UX JIOJEH, yMEHUE OKa3bIBaTh IEPBYIO IOMOILIB;

13) ocosznaHHBII BBIOOp Oyaymiei mpodeccuy U BO3MOXKHOCTEH pealn3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB; OTHOIICHHE K Mpodeccro-
HaJIbHOW JEATEIbHOCTH KaK BO3MOXHOCTH y4acTHsl B PELIEHUHN JIMYHBIX, OOLIECTBEHHbIX, TOCY1aPCTBEHHBIX, OOIIEHAI[MOHAIBHBIX TPO0JIEM;

14) copMUpOBAaHHOCTH FKOJIOIMYECKOI'O MBIIUICHHS, TOHUMAHUS BIMSHHUS COLMATBHO-DKOHOMUYECKHX IMPOIECCOB HA COCTOSIHHE MPHPOI-
HOU M COIMATIBbHOM CPeJbl; IPUOOPETEHHE OIBITa KOJIOr0-HAMPABICHHOHN JACSITEIBHOCTH;

15) oTBETCTBEHHOE OTHOIIICHUE K CO3J]aHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPHUHSATHS IIEHHOCTEH CEMEMHON KU3HHU.

MertanpeameTHble pe3yJbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbl cpeiHero oomero o0pa3oBaHus

1) yMeHMe caMOCTOSITENIBHO ONpPENeNATh LEeNU JeSTeIbHOCTH U COCTABIIATh IJIaHbl JEATEIbHOCTU; CAMOCTOSTENBHO OCYIECTBISATh, KOHTPO-
JUPOBaTh U KOPPEKTUPOBATH ACATEIbHOCTD; UCIIOJIB30BATH BCE BO3MOXHBIE PECYPCHI Ul TOCTUKEHUS IIOCTABICHHBIX LIEJIEH U peaau3aluu MJIaHOB
JeSITENIbHOCTH; BBIOUPATh YCIEIIHbIE CTPATETUN B PA3JIMUHBIX CUTYaIUsX;

2) yMeHue NpOSYKTUBHO OOIIAThCS U B3aMMOJIEHCTBOBATh B IPOLIECCE COBMECTHOM JESTENbHOCTH, YUUTHIBATH MO3UIMH APYTUX YYACTHUKOB
JeATeNbHOCTH, 3(pPEeKTUBHO pa3periaTts KOH()IUKTHI;

3) BIasieHNE HaBbIKAMM MO3HABATEIbHOM, YU€OHO-HCCIEN0BATENbCKON U MIPOEKTHOMN AEATENbHOCTH, HABBIKAMM Pa3pelieHusl IpodieM; cro-
COOHOCTb U TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIOUCKY METOJIOB PEIICHMSI TPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMUHbIX METO0B [I03HAHUS;
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4) TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSITEIbHOW MH(OPMAIIMOHHO-TTO3HABATEIPHON JIESITEIbHOCTH, BJIaJICHUE HABBIKAMU MOJIYYCHHS HE0O-
XOAUMON HH(OpPMAIIMK U3 CIIOBapell pa3HbIX TUIIOB, YMEHHE OPHUEHTUPOBATHCSA B PA3IMYHBIX HCTOYHHUKAX MH(POPMALIUU, KPUTUYECKH OILICHUBATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO, TOIYIaeMYIO U3 Pa3IMIHbIX UCTOYHUKOB;

5) yMeHHe UCTIONB30BaTh CPEACTBA MHPOPMAIMOHHBIX U KOMM YHUKAIIMOHHBIX TexHonorui (manee - UKT) B pemenny KOTHUTHBHBIX, KOMMY-
HUKATUBHBIX U OpPTraHU3allMOHHBIX 33]1a4 C COO0IEHHEM TPeOOBaHU IPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHus, mpa-
BOBBIX M 3THYECKUX HOPM, HOPM HH(OPMAITHOHHOM 0€30MacHOCTH;

6) yMeHue onpeeNsITh Ha3HaueHNe U (DYHKIIMH Pa3JIMYHbBIX COITUATBHBIX HHCTUTYTOB;

7) yMeHuEe CaMOCTOATEIbHO OLIEHWBATh U MPUHUMATh PEIICHUs, ONMPEACISIONINe CTPATEerHio MOBEACHUS, C YYETOM TPaKIaHCKUX U HpPaB-
CTBEHHBIX IICHHOCTE;

8) BiIazieHre SI3BIKOBBIMHU CPEACTBAMU - YMEHHUE SICHO, IOTUYHO ¥ TOYHO M3JIaraTh CBOKO TOYKY 3PEHHS, UCIIOIB30BATh a/ICKBATHBIC S3BIKOBBIC
CpE/CTBA;

9) BrajicHHEe HaBBIKAMH TIO3HABATENHHOU pe(IeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUIA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTaTOB
Y OCHOBAHMH, TPAHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX MO3HABATEIbHBIX 3a]1a4 U CPEACTB UX JTOCTUKECHHUS.

IIpenmeTHbIe pe3yJbTaThbl 0CBOCHHMS OCHOBHOMH 00pa30BaTe/IbHON MPOrPaMMBbI CpeiHero oouero o0pa3oBanus
[IpenMeTHbIe pe3yapTaThl U3Y4YEHUS MPEAMETHOM obnacTi «MaremaTnka U MH(GOpMaTHKa» BKIKOYAET MPEAMETHBIE PE3yJbTaThl U3yUCHUS
yueOHoro npeamera «MaTemMaTukay.
ba3oBrIiii ypoBeHb - TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM OCBOCHHS 0a30BOT0 Kypca MaTeMaTHKH JIOJDKHBI OTPaXarh:

1) chopMHUpOBaHHOCTH NPEACTABICHUH O MAaTEeMaTHKE KaK YaCTH MUPOBOH KYJIBTYPhl U O MECT€ MaTEMAaTHKH B COBPEMEHHOM IIMBUIIM3ALINH, O
croco0ax ONMUCAHUS Ha MAaTEMATUYECKOM S3bIKE SIBJICHUH PEeaNbHOr0 MUPA;

2) copMHUPOBAHHOCTH MPEACTABICHUH O MATEMAaTHYECKUX MOHATUAX KaK O BAKHEHIINX MaTeMaTHYECKUX MOJEIAX, MO3BOJISIOIIUX OMUCHI-
BaTh M U3y4aTh Pa3HbIE MPOLECCHI U SIBJICHUS; TIOHUMaHNE BO3MOKHOCTH aKCHOMAaTUY€CKOI0 IIOCTPOCHUSI MaTEMAaTHYECKUX TEOPU;

3) BiIaJeHNEe METOJaMM J10Ka3aTeNlbCTB M aJTOPUTMOB PEIICHUs; YMEHUE UX MPUMEHATh, IPOBOJUTH JTOKa3aTeIbHbIE PACCYXIACHUS B XOJ€
pelIeHNs 3a1a4;

4) BnaneHue CTaHAAPTHBIMU MpPUEMaMH PEIIECHUS PAallMOHAJIBHBIX U MUPPALMOHAIBHBIX, [TOKA3aTENbHbIX, CTENEHHbBIX, TPUTOHOMETPHUUECKHUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM; MCIIOIb30BaHNE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHCJE IJIS MIOMCKA IYTH PEIIECHUS U WIIIKOCTP a-
LUU PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

5) copMHUPOBAaHHOCTB MPEICTABICHII 00 OCHOBHBIX MOHATHUSAX, UACAX U METO/IaX MATEMAaTHIECKOT O aHAJIH3a,

6) BIIaIeHUE OCHOBHBIMH MOHATUSAMH O IUIOCKMX M IMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypaxX, UX OCHOBHBIX CBOWCTBaX; C)OPMHUPOBAH-
HOCTh YMEHHsI paclio3HaBaTh HA YePTEKaxX, MOJIENIAX U B PEAIbHOM MUPE F€OMETpHUECKUe (PUTYpbl; IPUMEHEHUE U3YYEHHBIX CBOWCTB T'€OMETpHUYe-
CKUX QUryp u GopMys AJsl pelIeHUs] TEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTHUYECKUM COEPKaHUEM;

7) cOopMHPOBAHHOCTh MPEACTABICHUI O ITPOLECcCcax U SIBICHUSAX, UMEIOIUX BEPOSTHOCTHBIM XapaKkTep, O CTATUCTUYECKUX 3aKOHOMEPHOCT SIX
B peaIbHOM MHpE, 00 OCHOBHBIX MOHATHUAX HJIEMEHTAPHON TEOPUM BEPOSTHOCTEH; YMEHUI HAXOJUTh M OLIEHUBATh BEPOSATHOCTH HACTYIJICHHS CO-
OBITHI B IPOCTEHINNX MPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapaKTEPUCTUKH CITyYaifHBIX BEJIMYNH;
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8) Bi1aJieHNe HaBbIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOrPaMM IIPU PELIEHUH 3aau.

YrnyOneHHbIH ypoBEeHb - TpeOOBaHUS K IPEAMETHBIM PE3yIbTaTaM OCBOCHUS YriyOIEHHOr0 Kypca MaTeMaTUKH TOJKHBI OTPayKaTh:

1) chopMUPOBaHHOCTH MPEACTABIEHUN O HEOOXOJUMOCTH J10Ka3aTeIbCTB NP 00OCHOBAHUN MaTEMATUYECKUX YTBEPKACHUN U POJIU aKCHO-
MaTHKU B IPOBEJCHUM JEAYKTUBHBIX PacCYXKACHUN;

2) chopMHPOBAHHOCTH MOHATHIHOTO amIapara o OCHOBHBIM pa3jiejiaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, (popMyi 1 yMeHuUs
UX IIPUMEHATh; YMEHUS 1I0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI PEIIeHUs 3a1a4;

3) copMHUPOBAaHHOCTh YMEHUI MOJETUPOBATh PeaIbHbIC CUTYAI[H, UCCIIEI0BaTh MOCTPOSHHBIE MOJIEIH, HHTEPIPETUPOBATH MOITYUYEHHBIN
pe3ynbTar;

4) chopMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATUSAX MAaTEMaTHYECKOI0 aHAIM3a U UX CBOMCTBAX, BJIAJICHHUE YMEHHUEM XapaKTe-
pHU30BaTh MOBeACHNE (QYHKIUH, HCIIOIb30BAHUE MTOJYUYCHHBIX 3HAHUH JUI ONMCAaHMS U aHAJIM3a pealibHbIX 3aBUCUMOCTEH;

5) BllazieHue YMEHHUSMHU COCTABIICHHS BEPOSATHOCTHBIX MOJIENIEH 110 YCIOBHUIO 33/1a4H U BBIYMCICHHUS BEPOSATHOCTH HACTYIICHUS COOBITUH, B
TOM YHCJIE C MPUMEHEHHEM (OopMyJl KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEN; NCCIIEIOBAHMSI CIIyYalHBIX BEJIMYUH 10 UX
pacrnpeneseHuIo.

IIpenmeTHblie pe3yJbTaThbl OCBOSHUSI IPOrPAMMBI CPETHETO 00I1ero 00pa3oBaHus 10 MaTEMaTHUKeE

ba3oBblii ypoBeHb
«IIpob1eMHO-PyHKIIMOHAIbHBIE Pe3YJIbTAaThD)

Paznen |. BoINyCKHUK HAYYUTCSA |1. BoINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS

]_Ie.]'ll/l I[JI)?[ HCIIOJIb30BaHMUS B IOBCCIHEBHOM KU3HU U oOecrieueHus BO3- ﬂ]l}l paseumust MblullleHUusl, UCNno1b306AHUA 6 noeceoHes ol
O0CBOCHHUA | MOXHOCTH YCIICHIHOI'O IPOJOIKCHHU A 06pa3013aH1/1;1 10 Crienuajib- HCU3HU

npeaMeTra | HOCTAM, HE CBA3aHHBIM C IPUKJIaJHBIM HCIIOJIB30BaHUEM MaTEMa- u obecneqyenus 603MONCHOCHU ycneutHozo npOdOﬂDfC@Huﬂ 00-
THKHA paszoearusl no CREYUAIbHOCNAM, HE C6A3ARHbIM C npulc/zac)—
HbIM UCNOIb306AHUEM MAMEMAMUKU

TpeboBanus K pe3yJbTaTaMm

dnemen- | — OmnepupoBath Ha 6a30BOM ypOBHE! HOHATUAMU: KOHEUHOE —  Onepuposamv? nOHAMUAMIU. KOHEUHOE MHONCECMEO, dle-
mul meo- MHO>KECTBO, AJIEMEHT MHOXKECTBa, TTOJJMHOXKECTBO, MEeHM MHOIHCeCcm8a, NOOMHONICECMB0, nepecedenue U 00b-
puu nepecedeHrne U 00heTMHEHUE MHOXKECTB, YUCIIOBEIC eouHenue MHONCECmE, YUCI08ble MHOMCECMBA HA KOOPOU-
MHO- MHO)KECTBA Ha KOOPJIMHATHOM MPSIMOM, OTPE30K, HHTEPBAT, HAMHOU NPSAMOU, OMPe30K, UHMEPBAT, NOTYUHMEP8All, NPo-

! 351ech u anee: pacno3HaBaTh KOHKPETHBIE IPMMEPhI OOLIMX HOHATHIA 110 XApaKTEPHBIM IIPU3HAKAM, BHIIOJIHATh AEHCTBHS B COOTBETCTBHY C ONpPEEIEHUEM H IIPOCTeii-
[IFMH CBOHCTBAMH MOHSATHHA, KOHKPETH3UPOBATH IPHMEPAMH OOIIHE MOHSATHSL.

2 3n1ech U janee; 3HATh ONpeJIeleHte TOHATHS, YMETh IOSICHATh €r0 CMBICH, YMETh MCHOIb30BATh MOHATHE M €r0 CBOMCTBA IPHU IPOBEAECHHM PACCYKIEHHH, PElIeHIH 3a-
Jau.
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Jicecme u | — OIepUPOBATH HA 0A30BOM YPOBHE MOHITHIMHU: MeACYMOK C 8bIKOJIOMOU MOYKOU, epaghuyeckoe npedcmas-
mMamema- YTBEPXKJCHHUE, OTPUIIAHUE YTBEPKIACHUS, UICTUHHBIC U JIeHUe MHOIICeCm8 Ha KOOPOUHAMHOU NIOCKOCMU,
muueckou JIOXKHBIC YTBEPXKACHUS, IPHUNHA, CJICJICTBHAC, YaCTHBIM —  Onepuposamv NOHAMUAMU: YMBEPI’COeHUE, OMPUYyaAHUe
J10cUKU ciydaid oOIIero yTBep:KIeHuUs, KOHTPIPUMED; YMEepI*HCOeHUsl, UCIUHHbLE U IOHCHBLE YINEEPIHCOCHUS, NPULU-
— HaxXOJUTh MepeceueHre U 00beIMHEHUE IBYX MHOXKECTB, Ha, cledcmaue, YaCmublil Ciyuat oowe2o ymeepiucoeHus,
MIPEJICTaBJICHHBIX I'paUUECKU Ha YUCIOBOM MPSAMOIi; KOHmpnpumep,
— CTPOUTH Ha YKMCIIOBOM IIPSAMOU IIOJMHOKECTBO YUCIOBOIO —  npoéepsanmb NPUHAONEHCHOCb dNIeMEHMA MHONCECMEBY;
MHOYKECTBA, 33/ITAHHOC MMPOCTCUIITUMH YCIIOBUSMU; —  HaxoOumov nepeceyeHue u 00beOUHeHUue MHONCECM8, 8 MoM
— pacmo3HaBaTh JOKHBIE YTBEPKICHHS, OIIUOKY B yucie npedCmasieHHblX 2paguiecky Ha YUCiI080L NPAMOU U
paccyXICHUSX, B TOM YHCJI€ C HCIIOTh30BAHUEM Ha KOOPOUHAMHOU NIOCKOCHU;
KOHTPIPHUMEPOB. —  NpoB80OUMb 0OKA3AMENbHBLE PACCYHCOCHUSL 0151 000 CHOBAHUS
UCTMUHHOCIU YMBEPHCOCHULL.
B nosceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:
—  HCIIOJIB30BATh YHCIIOBBIE MHOYKECTBA HA KOOPAWHATHOM B noeceonegnoti scuznu u npu usyvyeHuu opyeux npeomemos.
TIPSIMOM JIJIS1 OTIMCAHUS PEeaIbHBIX MPOIECCOB U SBJICHUIA; —  UCNOIB308AMb YUCTOBbLE MHOICECMBA HA KOOPOUHAMHOU
— TMPOBOJUTH JIOTHICCKUE PACCYKICHUS B CHTYAIIHSIX TTOBCE- NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU O] ONUCAHUSL Pe-
JTHEBHOM XKU3HU ANILHBIX NPOYECCO8 U SBTIeHUI,
—  Npo8oOuUmMb Q0KA3amenbHble PACCYIHCOCHUsL 8 CUMYAYUSX NO-
BCEOHEBHOU JHCUZHU, NPU PeuleHUU 3a0ay U3 Opyeux npeome-
moe
Yucnau |- OnepupoBars Ha 6a30BOM YPOBHE IOHATHSIMU: IIET0E —  C80000HO onepuposamv NOHAMUAMU. Yeloe YUCTO,
evipasice- YHUCIIO, AETUMOCTh YHCel, OOBIKHOBEHHAS IPO0b, 0enumMocmo yucel, 0ObIKHOBEHHAs1 OPOOb, OeCAMUUHAS
Hus JECATUYHAS APO0b, pallMOHAIBHOE YUCIIO, TPUOINKEHHOE 0poOb, PAYUOHATILHOE YUCTO, NPUOTIUINCEHHOE 3HAUEHUE

3HA4YEeHUE YUCIIA, YaCTh, J0JIs, OTHOIICHHUE, TPOIEHT,
MIOBBIIIICHHUE W TIOHI)KEHUE Ha 33/IaHHOE YMCIIO TPOILIEHTOB,
macirtao;

OIepUpPOBaTh Ha 6a30BOM YPOBHE MOHATHUSMHU: JOrapupm
YHCIIa, TPUTOHOMETPUYECKasi OKPY>KHOCTb, TpalycHast Mepa
yIJla, BeIMYMHA YTJa, 33JaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TaHTCHC ¥ KOTAHT€HC YTJIOB, MMEIOIINX ITPOU3BOJIEHYIO
BEJINYHHY;

BBITTOJTHATH apU(PMETHIECKHUE ACHCTBHS C IIEITBIMUA U
panMOHATLHBIMH YHCIIAMH;

yuca, Yacmo, 008, OMHOWEHUe, NPOYEeHN, NOGbIUUEHUE U
HOHUMCEHUE HA 3A0AHHOE YUCTO NPOYEHMO8, MACUMAO,
NPUBOOUNb NPUMEPHL YUCETL C 3A0AHHBIMU CEOUCMEAMU
oenumocmu;

onepuposams NOHAMUAMU. T02APUPM YUCIA,
MPUSOHOMEMPUYECKAsL OKPYHCHOCb, PAOUAHHAS U
2paodycHas mepa yaid, 8eIUtURA yead, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPUUECKOU OKPYHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y208, UMEIOUWUX NPOU3BOTLHYIO
BEIUYUHY, YUCTA € U TT;

BLINOJIHAMb apupmemuieckue 0etlcmausl, co4emas yCmHble u
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BBINOJIHATH HECIIOXKHBIE TPeo0pa30BaHUs YUCIOBBIX
BBIPO)XEHUI, COJEPKALINX CTEIICHH YHCeN, TM00 KOPHU U3
YHUCe, TU00 JIorapuMbl UACET;

CpaBHUBATh pallMOHAJbHBIE YKCIIa MEXy COOOI;
OLIEHUBATh U CPAaBHUBAThH C PALlMOHAIBHBIMU YHCIAMHU
3HAYEHUS LIEJIBIX CTENECHEW YK Cell, KOpHEW HaTypaJlbHOU
CTEIIEHH U3 YHCEJ, JOrapu(pMoB Uuces B MPOCTHIX CIYyYasiX;
n300paxkaTh TOUKAMH Ha YHCIIOBOM MPSIMOM IIeJIble U
palOHAJIbHBIE YNCIIA;

n300paxkaTh TOUKAMH Ha YHCIOBOW IPSIMOM II€JIbIE CTENEHU
qucell, KOPHU HaTypajlbHOW CTENEHHU U3 YUCEI, Jorapu(Mbl
4ucell B IPOCTHIX CIyvasx;

BBITNIOJIHATH HECTIOKHBIE TPE0Opa30BaHUS LENbIX U JPOOHO-
palnMoHaIbHBIX OYKBEHHBIX BBIPAXKECHUH;

BBIPAXKaTh B MPOCTEHIINX CIIy4asiX U3 PaBEHCTBA OJHY
MIEPEMEHHYIO Yepe3 JIpYyTue;

BBIYUCIIATH B IPOCTBIX CIIy4asiX 3HAYEHUS YHUCIOBBIX U
OYKBEHHBIX BBIPQKEHUH, OCYIIECTBIISAS HEOOXOIUMBIE
MOJICTAaHOBKH U IIpeo0pa3oBaHMs;

n300paxarbh CXeMaTUYECKU yrojl, BEJIMYMHA KOTOPOTro
BBIpa)KEHA B rpajiycax;

OLIEHMBATh 3HAKM CHHYCA, KOCUHYCA, TAHI€HCA, KOTAHI'€HCA
KOHKPETHBIX YIJIOB.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux y4eOHsix

npeomemos:

BBIMOJIHATh BHIYMCIICHUS TIPU PEIICHUH 33124
MPAKTUYECKOTO XapaKTepa;

BBIMOJTHATH MPAKTHYECKUE PACUCTHI C HCIIOIB30BAHUEM MTPH
HEOOXOUMOCTH CIPABOYHBIX MATEPHATIOB U
BBIUUCIIUTEIILHBIX YCTPOUCTB;

COOTHOCHTH PeajibHbIC BEIUYUHBI, XapaAKTEPUCTHKH
00BEKTOB OKPYXKAFOIIETO MUPA C UX KOHKPETHBIMHU
YKCJIOBBIMU 3HAYCHUSIMH,

NUCbMEHHbLE NPUEMbL, NPUMEHSISL NPU HeOOXO0OUMOCTU
BbIUUCIUMETIbHBIE YCIMPOUCEA,

—  HAX0OUMb 3HAYEHUs KOPHS HAMYPATbHOU CIMeNneHU, CIeneHu
C PAYUOHATIbLHLIM NOKA3AMeNeM, 102apu@ma, UcnoIb3ys npu
HeoOX00UMOCMU BbIYUUCIUMENbHBLE YCIMPOLUCMBA,

—  N0Jb308AMbCS OYEHKOU U NPUKUOKOL NPU NPAKMULECKUX
pacuemax;

—  mpPoBOOUMb NO UIBECHBIM POPMYIAM U NPABULAM
npeobpazoeanis GYKEEHHbIX GbIPANCEHUU, BKIIOUAIOUUX
cmenetu, KOpHU, 102apugmsl 4 mpueoHoMempuieckue
dynxyuu,

—  HAXOOUMb 3HAYEHUSL YUCTOBLIX U OYKGEHHBIX 8bIPANCEHULL
ocyuecmenss Heooxooumvle NOOCMAaHO8KU U
npeobpazoeanusl;

—  uz0bpadicamv cxemamuiecku Yo, 8eIUYUHA KOMOPO2O 8bl-
padcena  epadycax uiu paouaHax;

—  UCNOIB308aMb NPU PeUuleHUU 3a0ay mabIuyHble 3HAYEeHUs
MPULOHOMEMPULECKUX DYHKYUU Y2108,

—  BbLINOJHAMb NEPEBOO BEIUYUNBL Yeid U3 PAOUAHHOU Mepbl 8
2PAodyCcHYI0 U 0OpaAmHO.

B noeceonesnou scusnu u npu uzyyeHuu opyeux yueoHvix npeo-
Memos:

—  BbINOIHAMb OEUCMBUS C YUCTIOBLIMU OAHHBIMU NPU PEUUEHUU
3a0a4 NPAKMu4ecKoeo XapaKxmepa u 3a0a4 u3 paziuiHvlx
obnacmeti 3HAHUL, UCNOIBL3YS NPU HEOOXOOUMOCMU
CNpasounbie Mamepudaivl U blYUCTUMENbHbIE YCMPOUCMEA,

—  OYeHUusamv, CPAGHUBAMb U UCNONb308ANb NPU PEUUEHUU
APAKmMuyecKux 3a0ad 4uciogvle 3HAYEHUs PealbHbIX 6ENTUYUH,
KOHKpemHble YUCL08ble XaPaAKMePUCUKU 00beKmos
OKpYJicarueco Mmupa
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— HCIOJIb30BAaTh METOJIBI OKPYTJICHHS, PUOIKCHUS U
MPUKUJKH [PU PELICHUU ITPAKTUYECKUX 3a1a4
MOBCEIHEBHON KU3HU

Ypasne- — Pemats nuHeliHbIC YpaBHEHUS U HEPABEHCTBA, KBaJpaTHble | — Pewamb payuonaivhvle, NOKazamenvhvie u
HUA U He- YpaBHEHUS; Jloeapupmudeckue ypasHenus u HepaseHCmaa, npocmeuuiue
paeen- — pemars jgorapudmudeckre ypasuenus uaa 10g o (bx +¢) = UppayuoHalbHble U mpUcoOHoOMempuyecKue ypasHeHusl,
cmea d u mpocreiine HepaBeHcTBa Bua 10g 4 X < d; Hepasencmea u ux cucmemol,
—  peluark MokasaresbHble ypaBHeHus, uaa a>*¢=d (rze d —  UCNONb308AMb MEMOObl peuleHUsl YPAGHEHUU: npueedeHue K
MOYKHO MPECTaBUTh B BUJIE CTEINIEHN C OCHOBaHHUEM a) U 8UOY «NpOU3BeOeHUEe PAGHO HYTII0Y UIU «HACMHOE PABHO
npocreiinme HepaBeHcTBa Buga a* < d  (rae d MokHO HYJII0», 3aMeHA NePeMEHHbIX,
NpPE/ICTABUTH B BUJIC CTEIICHU C OCHOBAHHEM );. —  UCNONb308aMb MEMOO UHMEPBAIO08 OJisl peuleHUs]
— TMPUBOAUTH HECKOJIBKO MPUMEPOB KOPHEHN MPOCTEUIIIEro Hepasencme;
TPUTOHOMETPUYECKOT0 YPaBHEHUS BUA: SIN X =@, COSX = | — ucnoiv3osame 2paguieckuti menmoo 0Jis RPUOIUNCEHHO20
a, tgx=a, ctg X = a, rae a — TabaMYHOe 3HaUCHUE peulenus ypasHeHull U HepageHcma,
COOTBETCTBYIOILEH TPHIOHOMETPUIECKOH (DYHKIIMHY. —  U300padicamv HA MPULOHOMEMPUYECKOU OKPYIHCHOCMU
MHOMHCECMB0 peuleHUti NPOCMetUUX MpueoHOMempuUdecKux
B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeomemos: VpasHeHuil U HepageHCcms,
— COCTaBJIATH U pelIaTh YPABHEHUS U CUCTEMBI YPABHEHUU —  BbLINOJIHAMb OMOOP KOPHEU YPAGHEHU UIU PeuleHUll
MIPY PEIICHUN HECJIOKHBIX MTPAKTHICCKUX 33724 HEepPageHcme 6 COOMBemcmaul ¢ OONOIHUMENbHbIMU
VCLOBUAMU U OCPAHUYEHUAMU.
B noeceonesnoui sxcusnu u npu uzyyenuu opyeux yueOHvix npeo-
Memos:
— cocmasnamo U peuiams ypagHeHus, CUcmemsl YpasHeHul u
HEpaseHCcmea npu peueHuy 3a0ay Opyaux yueoHvix npeome-
mos;
—  UCNONIL308aMb YPABGHEHUS U HEPABEHCNEA O NOCMPOEHUS U
uUCcne008anUss NPOCMeUUX MamemMamuieckux mooeel
PeanbHuIX Cumyayuil Uiy nPUKIAoOHbIX 3404y,
—  yMemb UHMEPNPemupo8ams NOLY4YeHHbIU NPU peueHuu
VPAaBHEeHUsl, HEPABEHCMBA UNIU CUCTEMbL Pe3VIbmam, OYeHuU-
8amMb €20 NpagoonododUe 8 KOHMeKcme 3a0aHHOU PeanlbHOl
cumyayuu Uiy nPUKIaoHol 3a0a4u
@ynkyuu | — OmnepupoBarh Ha 6a30BOM YPOBHE MOHSTUSIMH — Onepuposamb NOHAMUAMU. 3A8UCUMOCTIL ETUYUH,
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3aBUCUMOCTb BEJIMUYUH, (DYHKIMS, apryMEHT U 3HaYeHUe
¢byHKLMH, 0067aCTh ONpEIeIeHUs] 1 MHOXKECTBO 3HAUEHUI
¢byHkuy, rpaduk 3aBUCUMOCTH, TpaduK GYHKIIUHU, HYIINT
(GyHKLIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pACTaHHE
Ha YUCIIOBOM NPOMEXKYTKE, YObIBaHHE Ha YHCIOBOM
MIPOMEXYTKE, HAanOOJIbIlIee U HAUMEHBIIIEe 3HAaUCHUE
(GYHKLIMU HAa YMCIOBOM MIPOMEXYTKE, IEPUOANIECKAS
byHKLUSA, TIEPHOL;

— orepupoBaTh Ha 6a30BOM YPOBHE MOHITHAMU: TIPSMAsi v
oOpaTHast IPONOPLHUOHATIBHOCTh JUHENHHAs, KBaJpaTUYHas,
JorapugmMuyecKas ¥ nokasareiabHas QyHKIUH,
TPUTOHOMETpHUYECKHE (DYHKITIH;

— pacro3HaBaTh rpaUKH TEMEHTAPHBIX (DYHKIHIA: IPSIMOii
1 00paTHOM MPOMOPIHOHATBHOCTH, TMHEHHOM,
KBaJIpaTUYHOM, Jorapu(pMUIecKoi U MoKa3zaTeIbHON
(GyHKUUH, TPUTOHOMETPUUYECKUX (YHKLUH;

— COOTHOCHTH T'paMKH 3JI€MEHTApHBIX (PYHKIHIL: MPsAMOii 1
0o0paTHOM MPOMOPIIMOHATFHOCTH, THHEWHOMH,
KBaJIpaTUYHOM, JTOrapu(pMUIecKOil U MOoKa3aTeIbHON
GbyHKIUH, TPUTOHOMETpHYECKUX QYHKIUH ¢ popmyamu,
KOTOPBIMH OHH 33JIaHBblI,

— HaXoIuTh N0 rpaduky NpuOIMKEHHO 3HAUEHUS PYHKLIUU B
3aJJaHHBIX TOYKaX;

—  OIpenensTh Mo rpaduky cBONCTBa PYHKIHUH (HYIH,
MIPOMEKYTKH 3HAKOMIOCTOSHCTBA, IPOMEXYTKU
MOHOTOHHOCTH, HAaOOJIbIIINE U HAMMEHBIIINE 3HAYCHUS U
T.IL.);

— CTPOWTH 3CKH3 rpaduka GyHKINHU, YIOBICTBOPSIOUICH
MIPUBEICHHOMY Ha0Opy yCIOBUH (ITPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3HaYeHNUE (PYHKLUU B 33/1aHHON
TOYKE, TOYKHA IKCTPEMYMOB U T.11.).

B noeceonegnoti scuznu u npu uzyueHuu Opyeux npeomemos:
—  OIpeneNnsTh N0 rpaduKaM CBOMCTBA pealbHBIX MPOIECCOB U

@dynKyus, apeymenm u 3Havenue QyHKkyuu, 0oiacme
onpeodeneHusi U MHOJICECME0 3HAYEHUN QYHKYUU, epapuK
3a8ucumMocmu, epapux Gyuxkyuu, Hyau GyHKyuu,
NPOMENCYMKU 3HAKONOCHOSHCEA, 803PACMAHIUE HA
YUCTOBOM NPOMEIICYNKe, YObl8aHUE HA YUCTOBOM
npomexcymke, Hauboibulee U HauMeHbuiee 3HaueHue
@YHKYUU HA YUCTOBOM NPOMEINHCYMKE, NePUOOUHECKAS
@yHKYUs, nepuoo, yemHasn u Heuemuas QyHKkyuu,

— onepuposame NOHAMUAMU. NPAMASL U 0OPAMHAsL
NPONOPYUOHATLHOCb, TUHENIHAS, K8AOPAMUYHAS,
Jloeapupmuueckas u NOKa3amenbHas yHKyuu,
mpuzoHomempuieckue QyHKyuu,

— onpedensamp 3HaA4eHUe QYHKYUU N0 3HAYEHUIO apeyMeHma
ApU PA3TUYHBIX CNOCOOAX 3A0aAHUS PYHKYUU,

—  cmpoumbv 2paghuru u3y4eHHbIX QYHKYULL;

— onucvleams No epapuKy u 6 NPOCMeUuux CIy4asx no
gopmyne nogeoenue u ceolicmea GyHKYuil, HAX0O0UMb HO
epaghuxy gyHxkyuu HaubovLUUe U HAUMEHbUUE 3HAYEeHU,

— cmpoums 3cKu3 epaguxa hyHkyuu, y0osiemeopsiowelt
npusedeHHoM) Habopy YCl08uUll (MPOMENCYMKU
603pacmanus/yovieanus, sHaueHue QyHKyuu 6 3a0aHHOU
mouke, MOYKU IKCMPEMYMO8, ACUMAIMOMbL, HYIU PYHKYUU U
m.o.);

— pewiams ypaeHeHus, npocmeuuiue cucmemsl ypasHeHull,
UCNONBL3YS CEOUCMBA PYHKYULL U UX 2PADUKOS.

B nosceownegnoii srcuznu u npu uzyyeHuu opyeux yuyeOHwvix npeo-
Memoa:

— onpeodenams no 2pa@uKram u UCNOIb308amb OJis peuleHUs.
NPUKIAOHBIX 3a0ay CE0UCMBA PeanbHblIX NPOYECcco8 U 3a6uU-
cumocmeti (Haubonvuiue U HauMeHbuiUe 3SHaAYeHUs, npome-
AHCYMKU 803PACMAHUA U YObI8AHUSA PYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U M.N.);

—  UHmMepnpemuposamy C8OUCMEA 8 KOHMeKCme KOHKPEmHOU
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3aBUCUMOCTEH (HanOOobIIe 1 HAMMEHBIIINE 3HAYCHMUS,
MPOMEKYTKH BO3PACTAHUS U YOBIBAHUS, IPOMEKYTKHU
3HAKOMOCTOSHCTBA U T.I1.);

MHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOU
MIPAKTUYECKOW CUTYALIUU

NPAKMUYecKol CUmyayuu,

— onpedenamy no epagukam npocmeviuiue XapaKmepucmuKu
nepuoOUYeCcKUX npoyeccos 8 bUoI02UU, IKOHOMUKE, MY3bIKE,
paouocsszu u op. (amnaumyod, nepuoo u m.n.)

Inemen- | — OnepupoBaTh Ha OA30BOM YPOBHE MOHATHIMH: —  Onepuposamv nOHAMUAMU: RPOUIBOOHAS DYHKYUU 8 MOUKE,
muol ma- pou3BOaHAs (PYHKIIMH B TOUKE, KacaTellbHas K rpauKy KacamenvHas K epapuxy @yuKyuu, npouzeoonas QyHKyuu,
memamu- GbyHKIMHU, TPOU3BOIHAS PYHKIINH; —  GLIYUCTAMb NPOU3BOOHYIO OOHOYNIEHA, MHO20UIeHA,
4ecKo20 —  OIpeAeNsITh 3HaYeHUE TPOU3BOAHON (DYHKITUU B TOUKE 11O K8AOPAMHO20 KOPHSL, NPOU3BOOHVIO CYMMbL (DYHKYUIL,
ananusa U300paKEHHIO KacaTeabHOH K rpaduKy, IpOBEJEHHOH B —  GbIUUCTISIMb NPOUZBOOHDLE DIIEMEHMAPHBIX QYHKYUL U UX
9TOU TOUKE; KOMOUHAYULL, UCNOJIb3YS CHPABOYHBIE MAMEPUATBL,
— peuaTh HECIOXKHBIE 3aJa4X Ha IIPUMEHEHUE CBA3U MEXIY —  uUccneo008ams 8 NPOCMeUUx CIy4anx QyHKyuu na
MIPOMEXKYTKAaMHA MOHOTOHHOCTH ¥ TOYKaMH dKCTpEMyMa MOHOMOHHOCMb, HAXOOUMb HAUOOILIUUE U HAUMEHbUUUE
(GyHKIMHM, C OZIHOHM CTOPOHBI, U TPOMEXYTKAMU 3HAYeHUs YYHKYULl, Cmpoums epaguku MHO204IeHO8 U
3HAKOIOCTOSHCTBA U HYJISIMH TIPOM3BOJIHOM 9TOH QyHKIHM npocmetiuux payuoHanbHblX QYHKYUlL ¢ UCNONb306AHUEM
— C Ipyrou. annapama Mamemamu4ecko2o aHaiusa.
B noeceonegnoii scuznu u npu uzyueHuu opyeux npeomemos: B nosceonesgnoii sicuznu u npu uzyyeHuu opyeux yyeOHulx npeo-
— TOJB3YsICh TpadKaMH, CPABHUBATH CKOPOCTH BO3PACTAHHS Memoes:
(pocTa, MOBBITIICHUS, YBETMYCHHUSI | T.I1.) UJIH CKOPOCTH —  pewams npukIaoHvle 3a0a4u u3 ouonocuu, Ou3UKU, Xumu,
yObIBaHUs (MaCHUs, CHUKEHUS, YMEHBIICHUS U T.I1.) IKOHOMUKU U OPY2UX NPEeOMemOo8, C8A3AHHbIE C
BCJIMYMH B PCAJIBHBIX ITPOILECCAX; uccne008anuem XapaKmepucmuk peaibHblX npoyeccos,
— COOTHOCHTb I'pa()MKH peasbHbIX IIPOLECCOB U HAX0JCOeHUeM HaubONbUIUX U HAUMEHLULUX 3HAYEeHULL,
3aBUCUMOCTEH C UX ONMCAHUSAMU, BKIFOYAIOIUMU CKOpOCMU U YCKOPEHUsL U M.N.;
XapaKTEPUCTUKHU CKOPOCTU U3MeHeHus (ObICTpBIN POCT, —  UHmMepnpemuposanv NOLYYEHHbLE PEe3YIbmanibl
IUIABHOE IOHM)KEHUE U T.I1.);
— HCHOJIB30BaTh rpaKy peasbHBIX MPOLECCOB IS PEIICHUS
HECJIOXKHBIX IIPUKIIAAHBIX 3a/1a4, B TOM YKCJI€ OPEREIISs 10
rpaduKy CKOpOCTh X0/1a Ipolecca
Cmamu- | — OnepupoBarh Ha 6a30BOM YPOBHE OCHOBHBIMHU —  HUmemv npeocmasnenue 0 OUCKpEmHubIX U HENPEPLIBHLLX CIY-
cmukKa u OIKCATENIbHBIMU XapaKTepUCTUKaMU YHCIOBOr0 Habopa: YAUHBIX 8ETUYUHAX U PACHPEOENeHUsX, O He3A8UCUMOCIU
meopusn cpenHee apupMeTndecKoe, Meuana, HauooplIee U CYUAUHBIX GETUYUH,
eeposam- HAauMEHBIIIEEe 3HAUCHHUS —  umemv npedcmasieHue 0 Mamemamuieckom OHCUOaHUy u
Hocmell, — omepupoBaTh Ha 6a30BOM YPOBHE MOHSATHUSIMU: YaCTOTA U oucnepcuu CiyyaiHvlx 8eIU4UH;
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al02uKa u BEPOSITHOCTh COOBITHSI, CITy9aliHBIN BBIOOP, OIIBITHI C —  umemv npedcmasieHue 0 HOPMAIbHOM PACnpeoenreHuU U
Komou- PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU; npUMepax HOPMAaIbHO PACNPeOeNeHHbIX CIYHAUHBIX GENUYUH,
Hamopu- | — BBIUYUCIATH BEPOSITHOCTH COOBITUI HA OCHOBE MOJICYETA —  NOHUMAMb CYMb 3aKOHA OONLUUUX YUCEN U 8bIOOPOYHO20
Ka YHUCJIa UCXO/I0B. Memooa uzmMepeHus 8eposimHoOCmell;
—  umembv npedcmasieHue 00 YCi08HOU 8ePOIMHOCIIU U O
B noscednesnol scusnu u npu uzyuenuu Opyaux npeomemos: NOIHOLL 8ePOAMHOCIU, NPUMEHSAMb UX 8 peuleHUU 3a0ay,
— ONCHHUBATh M CPABHUBATH B IIPOCTHIX CIydasiX BEPOATHOCTH | —  ymemb npedcmasieHue 0 8adHCHbIX YACTHBIX 8UOAX
COOBITUI B peaIbHO JKHU3HH; pacnpeoeneHull U NPUMeHsIMb UX 8 peuleHuu 3a0a4;
— 'HTaThb, COIIOCTABIATE, CPABHUBATDL, HHTEPIIPETUPOBATD B —  uMemb npedcmasienue 0 Koppeiayuu C1yuatHblx 8eIuyUHt, o
MPOCTHIX CIy4dasX pealbHble JaHHBIE, TPEACTABICHHBIC B JUHETIHOTL pecpeccuil.
BHJIE TaOJIHII, AHArpaMm, Tpa)uKkoB
B nosceownesnoii scuznu u npu uzyyeHuu Opyeux npeomemos.
—  bIYUCTIAMb UTU OYEHUBAMb EPOMHOCIU COObIMULL 8 De-
ANIbHOU JHICUHU,
—  8blOUpamv NOOX00sAUUE MEMOObl NPeOCmasieHus u o0opa-
OOmKU OaHHbIX;
—  yMemb peuiams HeCl0HCHble 3a0ayll Ha NPUMeHeHUe 3aKOHA
Oonbuiux yucen 8 COYUOI02uU, CMpaxo8aHuul, 30pasooxpaHe-
HUU, obecneyeHuu 6e30NaAcHOCMU HACeNleHUsl 8 Upe38bluali-
HBIX CUMYAYUsX
Texcmo- | — Pemath HECITOKHBIE TEKCTOBBIE 3aa4H Pa3HbIX THIIOB; —  Pewams 3a0auu pasnvix munog, 8 mom uucie 3a0auu nogboi-
éble 3a0a- | — aHAIIM3UPOBATh YCIIOBUE 3a7auH, P HEOOXOAMMOCTHU WEeHHOU mPYOHOCMU;
uu —  8bIOUPAMb ONMUMATLHBIL MEMOO pelueHus 3a0adu, pac-

CTPOUTBD IS €€ PELICHUS] MaTEMATUYECKYIO MOJIEIIb;
MIOHUMATh U MCIIOJIb30BaTh IS pEIIeHUs 3aaul HH(opMa-
LU0, IIPEJCTABICHHYIO B BUJIE TEKCTOBOM U CUMBOJIbHOU
3aIMucH, CXeM, TabJIull, AMarpaMm, rpa)koB, pUCYHKOB;
JIEICTBOBATH 110 aJITOPUTMY, COAEPKALLEMYCSI B YCIIOBUU
3ajauu;

UCII0JIb30BaTh JIOTHYECKUE PACCYKIEHUS IIPH PELLICHUU 3a-
Jlauu;

paboTarh ¢ U30BITOYHBIMHU YCIOBUSIMH, BHIOUpAs U3 BCel
uH(pOpMaLuK, JTaHHbIE, HEOOXOIUMBIE JUTSI PELLICHUs 3a/1a-
qu;

CMAmMpueas paziuyHvle Memoobl;

—  cmpoums MOOelb peulenusl 3a0ayu, npo8ooUums 00Ka3a-
meJibHble PACCYHCOEHUsL,

—  pewams 3a0auu, mpebdyrowue nepebopa 8apuanmos, npo-
8epKU YCNI08ULL, 8b100pA ONMUMATILHO20 Pe3VIbmama,

—  AHATU3UPOBAMDb U UHMEPNPEMUPOBANb PEe3YIbMANmbl 6 KOH-
meKkcme YCiosust 3a0ayu, 6blOUpams peuensl, He npomueo-
peyaujue KOHMeKCmy,

—  nepesooumbv npu peweHun 3a0a4u UHGopmMayuro u3 0OHoU
Gopmbl 8 Opyeylo, UCNONL3YS NPU HEODXOOUMOCIU CXeMbl,
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OCYILIECTBIIATh HECIIOXKHBINA Nepedop BO3MOKHBIX pEIICHUH,
BbIOMpAsi U3 HUX ONTHUMAJIBHOE 10 KPUTEPUSIM, CHOpMYIH-
POBaHHBIM B YCIIOBHH;

aHAJIM3UPOBATh U MHTEPIIPETUPOBATH MTOJyYSHHbIE pellie-
HUS B KOHTEKCTE YCJIOBUS 331a4H, BEIOUPATh pEIIeHus, HE
MIPOTUBOpEYAINe KOHTEKCTY;

pelaTh 3aja4i Ha pacdeT CTOMMOCTH MOKYIOK, YCIYT,
MOE3/10K U T.IL.;

pelaTh HeCI0XKHbIE 3a1a4H, CBSI3aHHbIE C JOJIEBBIM
y4acTHEM BO BaJleHUH (PUPMOH, IpeIpUsTHEM,
HE/IBIYKUMOCTBIO;

pelaTh 3aJa4uu Ha MPOCThIE MPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMHCCHUH) U Ha BBIYMCIIEHUE CIIOKHBIX MPOLIEHTOB B
pasInYHbIX CXe€Max BKJIA/0B, KPEAUTOB U UIOTEK;

pelaTh NpakTUYeCcKue 3a7auu, TpeOyoue HCI0Ib30BAHUS
OTpHLIATEIbHBIX YHCEI: HA ONpeesICeHUE TeEMIIEpaTyphl, Ha
OTIpe/ICIICHHE MOJ0KECHHS Ha BPEMEHHOM OCH (J10 HaIei
3PbI U TIOCIIE), Ha IBUKEHUE IEHEXKHBIX CPE/ICTB
(mpuxoz/pacxom), Ha ONpeieIeHUe TITyOUHBI/BBICOTHI U
T.IL;

MCIIOJIb30BaTh MOHATHE MaclITada [t HaX 03K ICHUS
paccTOsSHUM U JUIMH Ha KapTax, MJIaHaX MECTHOCTH, TUIaHax
MIOMEILEHUH, BBIKPOIKax, Ipu paboTe Ha KOMIBIOTEPE U
T.IL.

B nosceonesnoii orcuznu u npu uzyyeHuu opyeux npeomemos:

pemaTb HECIOXHBIC ITPAKTUYCCKUC 3a1a4YU, BO3ZHUKAIOIINEC
B CUTYyallusAX HOBCCI[HGBHOﬁ KHU3HHU

mabauysl, epaghuxu, ouazpammol;

B noeceonesnou sxcusnu u npu uzyyeHuu Opyeux npeomemos:
—  pewams npaxmudeckue 3a0ayu U 3a0a4u u3 opyaux npeome-
moe

T'eomem-
pus

OmnepupoBatb Ha 6a30BOM YPOBHE IOHITUSAMU: TOUKA,
IpsiMasi, IJIOCKOCTh B IIPOCTPAHCTBE, apaUICIbHOCTD U
MEPIEHIUKYIIIPHOCTD IPSMBIX U IIJIOCKOCTEW;
pacrio3HaBaTh OCHOBHBIE BHJIbl MHOI'OI'PaHHHUKOB (TIpU3Ma,
UpaMy/Ia, MPSMOYTOJIbHBIN Mapauiesenunes, Kyo);
n300pakaTh n3y4yaeMble GUTyphl OT PYKU U C
IIPUMEHEHUEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

—  Onepupogamuv noHAMUAMU: MOYKA, NPAMAsL, NIOCKOCMb 8
npocmpaHcmee, napaiieibHOCMy U NEPReHOUKYIAPHOCTb
NPAMBIX U NIOCKOCME,

—  npumenams 0/l peuleHus 3a0a4 2eomempudeckue gaxmol,
eciu yClo8us npUMeHeHUs 3a0aHblL 8 A6HOU (opme;

—  pewambs 3a0a4u HA HAXOHCOEHUE 2eOMEMPUYECKUX GeIUYUH
no 00pazyam Ul aneopummam,
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Jenath (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PHCYHKOB
MPOCTBIX 0OBEMHBIX (PUTYp: BHI CBEpXY, COOKY, CHU3Y;
U3BJIEKaTh HH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX
reoMeTpHUYecKuX (pUrypax, IpeACTaBICHHYIO Ha YepTexax
U pUCYHKaX;

npuMeHsTh Teopemy Iludaropa nmpu BeraucieHnn
AJIEMEHTOB CTEPEOMETPUUYECKUX (DUTYD;

HAXOJIUTh 00BEMBI U IIJIONIA N MTOBEPXHOCTEH POCTEHIIINX
MHOTOTPaHHHKOB C TIPUMEHEHUEM (HOpMYIT;

pacrio3HaBaTh OCHOBHBIE BHJIBI TEJ BpalleHUs (KOHYC,
nuIuHIp, cepa u map);

HaXOJIUTh 00BEMBI U IIJIOIIAIN MTOBEPXHOCTEH MPOCTEHIINX
MHOT'OI'PaHHHUKOB M T€J BpAIIEHHs ¢ IPUMEHEHUEM

dhopmyi.

B nosceonesnoii orcuznu u npu uzyyeHuu opyeux npeomemos:

COOTHOCHTB a0CTPAaKTHBIE T€OMETPHUYECKUE TIOHITHUS U
(baxThl ¢ peaTbHBIMH KU3HEHHBIMH O0BEKTAMU U
CHUTYaIUsIMH,

HCMOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (PUTYP ISl pEIICHUS TUIIOBBIX 3a1a4
HPaKTHYECKOTO COCPIKAHMS;

COOTHOCHUTb IIIONIA/I TTOBEPXHOCTEH TeJl OTMHAKOBOM
(hOopMBI Pa3IMIHOTO pa3Mepa;

COOTHOCHTBH OOBEMBI COCYIOB OTMHAKOBON (POPMBI
Pa3InYHOro pa3mepa;

OLICHNBATh (hOPMY NMPABUIBHOTO MHOTOTPaHHHKA TOCIIE
CIIMJIOB, CPE30B U T.II. (ONpPEAeNATh KOJTMYECTBO BEPIIHH,
pebep M rpaHel moydeHHBIX MHOT'OTPaHHHKOB)

—  Oenams (BbIHOCHbLE) NIOCKUE YEPMEICU U3 PUCYHKOB
00beMHbBIX (pucyp, 8 MOM yucie pucoeams U0 ceepxy, cOOKY,
CMpOUmbs cedenus MHO202PAHHUKOS,

—  uU3NEKaAmb, UHMEPNPEeMUPoOsams U npeoopa306bleans
uHgopmayuro 0 ceomempuyeckux gueypax, npeocmasieHHyIo
Ha Yyepmecax;

—  npumeHamb ceomempuyecKkue gakxmol 015 peulenus 3a0ad, 8
MOM Hucie npeononazaruyux HeCKOIbKO Wa208 peueHusl;

—  ONUCLIBAMDb B3AUMHOE PACNOIONCEHUE NPSMBIX U NIIOCKOCHEll
6 npocmpancmee;

—  ¢hopmynuposams ceoucmea u NpuUHAKU ueyp;

—  00Ka3b16amb 2eOMemMpUYecKue YmeepHcoeHus,

—  e1a0emv Cmanoapmuou Kiaccugurayuer
NPOCMPAHCMBEHHBIX hu2yp (RUpamuovl, nPUMsl,
napannenenuneobvt),

—  Haxooumuv 00vembl U NIOWAOU NOBEPXHOCHEl
2e0MempUYecKUx mejl ¢ NpUMeHeHuem Gopmyi,

—  BBIYUCTAMb PACCMOAHUS U Y2TIbl 8 NPOCMPAHCIEE.

B noeceonegnotl scuznu u npu usyvyeHuu Opyux npeomemos.

—  UCNOTIL308aMb CEOUCMBA 2€0MEMPUUECKUX (ucyp s
pewenust 3a0a4 NPaKmuyecKo2o Xapakmepa u 3a0a4 u3
opyeux obnacmeu 3HAHUU

Bexkmopuwt
u Koop-
ounamol 6
npo-
cmpan-

OmnepupoBatb Ha 0a30BOM YpOBHE IMOHITHEM JE€KAPTOBBI
KOOpJMHATHI B IPOCTPAHCTBE;

HaXOJIUTh KOOPAMHATHI BEPUIMH Ky0a U MPsIMOYTI0JIbHOIO
napaienenumnena

—  Onepuposams NOHAMUAMU 0eKAPMOBbI KOOPOUHAMbL 8 NPO-
cmpancmee, 8eKmop, Mooyib 6eKMOpd, PABEHCHBO BeKNO-
P08, KOOPOUHAMbL BEKMOPA, Y20l MeXCOY BeKMOPAMU, CKA-
JISIPHOE NPOU3BEOeHUE BEKMOPOS, KOIUHEAPHbIEe BEKMOPbL,

—  HAX00UMb PACCMOIHUE MENCOY O8YMSL MOUKAMU, CYMMY
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cmee BEKMOPO8 U NPOU3BEOeHUe BeKMOPA HA YUCIIO, Y20]l MENHCOY
BEKMOPAMU, CKANAPHOE NPOU3BEOeHUe, PACKIAObLBANb BEK-
Mop NO 08YM HEKONIUHEAPHBIM 8eKMOPAM,
3a0aeams NIOCKOCMb YPaGHeHUeM 8 0eKapmosoll cucmeme
KOOpOuHam;
pewiams npocmetiviue 3a0ayu 86e0eHueM 8eKmMopHo20 basu-
ca
Hcemopusa | —  OnwuceiBaTh OTAENBHBIE BBIIAIONIMECS PE3YIILTATHI, TIONTY- IIpeocmasnsams 6K1A0 8bLOAIOUUXCSL MAMEMAMUKOS 8 PA3-
Mmamema- YEHHBIE B X0JI€ Pa3BUTHUSI MATEMATUKH KaK HAYKH; sUmMUe MAMEMAMUKU U UHbLX HAYYHBIX obnacmetl;
muKu — 3HATh MPUMEPHI MATEMATUICCKUX OTKPBITHH M UX aBTOPOB HOHUMAmMb POlb Mamemamuxu 6 paseumuu Poccuu
B CBSI3U C OTEUECTBEHHOW M BCEMUPHOW UCTOPHUEH;
— TMOHUMATh POJIb MATEMATUKH B pa3BUTHH Poccum
Memoovt | — TlpuMeHATH U3BECTHBIC METOJIBI IPH PEIICHUH CTAHIapPT- Hcnonvzosams ocnosHble Memoobl 0oKkazamenbcmad, npoeo-
Mamema- HBIX MaTeMaTUYECKUX 3a]1aY; Oumsv 00KA3aMeNbCMaEo U 8bINOJIHAMb ONPOBEPHCEHUE,
muKu — 3aMedaTh M XapaKTepHu30BaTh MaTEMAaTHIECKHE 3aKOHOMED- NPUMEHAMb OCHOBHbBLE MEMOObl PEUUEHUS MANEMAMUYECKUX
HOCTHU B OKpYKarollen JeiCTBUTENbHOCTH; 3adau,
— TMPUBOAUTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B HA OCHOBE MAMeMamu4eckux 3aKOHOMepHOCmel 8 npupooe
MPHUPOZE, B TOM YHCIIE XapaKTEPHU3YIOMINX KPACOTY U CO- Xapaxkmepuzoeams Kpacomy u COEPULEHCMBO OKPYICalouje-
BEPILIEHCTBO OKPY>KAIOIIEr0 MUpPa U MPOU3BEICHUIN HCKYC- 20 MUpA U NPou38edeHull UCKyCCmeda,
CTBa NPUMEHAMb npocmeuuiue NPocpammusle cpeocmed U 1eK-
MPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeuleHUuu Mame-
MAMU4ecKux 3a0ay
Yriay0aeHHbI ypOBeHb
«CucreMHO-TeOpeTHYECKHE PE3YJIbTATHD)
Pa3znen |. BBINYCKHUK HAYYHTCSA I1. BINYCKHHK NMOJYYHT BO3MOKHOCTh HAYYUTbHCS
Hesn ocBoenusi | Jlyisi yCenrHOro MpoIoiiKEHUsT 00pa30BaHHS na obecneuenus 603MONCHOCMU YCREUIHO20 NPOOOJIdICe-
npeaMeTa 0 CTIEUANBHOCTSIM, CBSI3aHHBIM C TIPUKJIAHBIM UCTIONb- | HUsL 00PA308aHUSL NO CREYUATIbHOCMAM, CE8A3AHHBIM C OCY-

30BaHUECM MAaTCMAaTHKHU

wecmeiieHuem HayllHOIZ U UCCTe008aAMENbCKOLL 0esmMebHO-
cmu 6 00acmu MamemMamuKil U CMENCHbLX HAYK

TpeOoBaHusi K pe3yJjbTaram
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Inemenmol meo-
puu MHOMICECME
u mamemamuue-
CKOIl 102UKU

- CBO6OI[HO 0HepHp0BaTL3 INOHATHUAMHA. KOHCYHOC MHO-

JKECTBO, 3JIEMEHT MHOXECTBA, IIOJIMHOXKXECTBO, IIEpeECe-
YeHue, 00bETMHCHUE U Pa3HOCTh MHOXKECTB, YUCIIOBBIC
MHO>XECTBA HAa KOOPJAUHATHOM MPSAMOM, OTPE30K, UH-
TepBaJj, NOJYHUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOM
TOUYKOH, rpaduaeckoe MpeICTaBICHUE MHOKECTB Ha
KOOP/JIMHATHOM TJIOCKOCTH;

— 33/1aBaTh MHOXKECTBA NIEPEUUCIICHUEM U XapaKTepHu-
CTUYECKHM CBOMCTBOM;

— OIEepUPOBaTh NOHATHUIMU: YTBEPKACHHUE, OTPULIAHUE
YTBEPKICHUSI, HCTUHHBIC U JIOKHBIC YTBEPKIACHUS,
MIPUYMHA, CJICJCTBUE, YaACTHBIN CITy4ail o0Iero yreep-
JKIEHUS, KOHTPIPUMED;

— TIPOBEPATH MPUHAICKHOCTh DJIEMEHTa MHOXKECTBY;

— HaxOJUTh MepeceueHre U 00beIMHEHNE MHOXKECTB, B
TOM YHCIIC TIPEIICTABICHHBIX IpauecKy Ha YUCITOBON
MIPSIMOM M HA KOOPAMHATHOW INTIOCKOCTH;

— TMPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHUS sl 000CHO-
BAaHMS UCTUHHOCTH YTBEPKJICHUM.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux npeome-
mos:

— WCIOJIb30BaTh YHCIOBBIE MHOXKECTBA Ha KOOPAMHATHON
MPSAIMOM M Ha KOOPAMHATHOM INIOCKOCTH JJIs1 OITUCAHUS
peabHBIX MPOLIECCOB U SABJICHUIA;

— TIPOBOJUTH AOKA3aTEIbHBIE PACCYKACHUS B CUTYALMAX
MOBCEAHEBHOM KM3HU, IIPU PELICHUH 33/1a4 U3 IPYrUux
MIPEAMETOB

Hocmuoicenue pesynomamos paszoena |,
onepupoeamv noHsAmuem onpeoeieHusl, OCHOBHbLMU
suoamu onpeoenenuil, OCHOBHLIMU BUOAMU MEOPEM,
NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMEdA;
ONnepupoBams NOHAMUAMU CHEMHO20 U HECYEMHO20
MHOJICECMBA,

NPUMEHAMb MeMO0 MaAmMemMamuieckou UHOVKYuu s
npoBedeHUst PACCYHCOEHUL U OOKA3AMENbCME U NPU
peuleHuu 3a0ad.

B noeceonesnotul scusnu u npu uzyuenuu oOpyeux npeome-

moe:

UCNOIb3068AMb MEOPEMUKO-MHONCECMBEHHbIU A3bIK U
AZBIK I02UKU 0151 ONUCAHUSL PEATIbHbIX NPOYECCO8 U 56~
JIeHUlL, NPU peuleHuu 3a0ay Opyeux y4eonvix npeome-
moag

Yucna u svipa-
JHCeHus

— CB000AHO ONEepUPOBATh MOHATUSIMU: HATYPAbHOE
YU CJI0, MHOKECTBO HATYPAJIbHBIX YHCEI, LETOE YHUCIIO,
MHOXXECTBO LIEITBIX YUCEN, OOBIKHOBEHHAS APOOb, AeCs-
THYHAs JpOo0b, CMEIIAHHOE YUCIIO0, PAIIMOHATILHOE YHC-

Locmuoicenue pezynomamog pazoena |;

C80000HO ONEPUPOBAMb YUCTOBLIMU MHOHCECMBAMU
npu peuteHuu 3a0ay;,

NOHUMAMb NPUYUHbBL U OCHOBHbIE UOeU PACUUDEHUS

% 3p1ech U janee: 3HATH ONpe/EICHUE OHATHS, 3HATh U YMETh 0OOCHOBBIBATH CBOMCTBA (MPM3HAKH, €CJIM OHU €CTh) TIOHATHS, XapaKTEPH30BaTh CBA3M C JAPYTMMH IOHATH-
SIMU, IIPEJCTABIISASL OJHO MIOHATHE KAaK YacTh LIEJIOCTHOTO KOMILIEKCA, UCIIOJIb30BATh IIOHATUE U €r0 CBOMCTBA IIPU NPOBENCHUN PACCYKIEHUH, 10KA3aTENIbCTB, PEILIEHUY 3a/1a4.
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J10, MHOXKECTBO PallMOHAJIBHBIX YUCEN, UPPALIMOHAIb-
HO€ YUCJI0, KOPEHb CTENEHHU N, IeUCTBUTEIBHOE YHUCIIO,
MHOXXECTBO JIEUCTBUTEIIbHBIX YHUCET, T€OMETPUYECKas
WHTEpHpETaIUs HATYPaIbHbIX, LIEJbIX, PAIIHOHATBHBIX,
JICCTBUTEIBHBIX YUCET;

MTOHUMATh ¥ OOBSICHITH PA3HUILY MEKIY TTO3UITUOHHOM
Y HEIIO3UIIMOHHON CHCTEMAaMU 3aIlMCH YHCET;
MEePEBOIUTH YMCIIa U3 OJIHOM CUCTEMBI 3alUCH (CUCTe-
MBI CUHCJICHUS) B APYTYIO;

JIOKa3bIBATh U UCTIOJNB30BATh MMPU3HAKHU JEIIUMOCTH
CYMMBI U TIPOU3BEJICHUS MPU BHITIOJIHEHUH BBIUKCIIE-
HUM ¥ pEIICHUN 3a/1a4;

BBITIOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX U UPPaAIUO-
HAJIBHBIX YUCEJI C 3aJJaHHOH TOYHOCTBIO;

CPaBHUBATH JICHCTBUTENIbHBIC YHCIIA PA3HBIMU CIIOCO-
Oamu;

YIOPSIOYUBATH YHCIIA, 3aAIMCAHHBIC B BUIE OOBIKHO-
BEHHOW U JIeCATUYHON ApOoOU, YKCIia, 3aMCaHHbIE C
HCIIOJIb30BaHUEM apuU(METUUYECKOT0 KBAJPATHOT'O KOP-
HsI, KOPHEH cTerneHu Ooplie 2;

Haxoxuth HOJl u HOK pa3ubiMu crioco6amu u uc-
MOJIB30BaTh MX MPHU PEIICHUH 33/1aY;

BBITIOJHSATH BBIYUCIICHUS U TIPeoOpa30oBaHMsl BhIpake-
HUM, COAEpKAIIUX JCUCTBUTEIbHBIE YHCIIA, B TOM YHC-
Jie KOPHH HaTypaJbHbIX CTEICHEH;

BBITIONHATH CTaHIAPTHBIC TOKIECTBEHHBIE TIPeodpa3o-
BaHUS TPUTOHOMETPUICCKUX, JTOrapu(PMHUUIECKUX, CTe-
TEHHBIX, UPPAIMOHATILHBIX BBIPAKEHUM.

B noeceonesnotul scusnu u npu uzyuenuu oOpyeux npeome-

moe.

BBIIOJIHATE U OOBSICHATH CpaBHCHHUC PE3YJILTATOB BbI-
YHCICHUN IIpH pCIICHUN NPAKTUYCCKUX 3aa4, B TOM
YHCJIC HpI/I6J'II/I)KeHHBIX BBI‘IPICJ'IGHHIZ, HCII0JIb3YA pas3-

YUCTIOBLIX MHONCECME,
671a0emb OCHOBHbIMU NOHAMUAMU MEOPUU OeTUMOCTU
npu peweHuu CmaHOapmHulLx 3a0ay

umems 6A306ble NPEOCMABICHUSL O MHONCECMBE KOM-
NJIEKCHBIX YUcel;

CB80O00HO BLINOIHAMb MONCOECMBEHHbLE NPE0OPA308a-
HUSL MPUSOHOMEMPUUECKUX, T02APUPDMUYECKUX, CIme-
NEeHHbIX BbIPANCEHUL,

enademsv opmynou bunoma Heromona,

NPUMEHSAMb NPU PeueHUU 3a0ay meopemy o0 TUHeUHOM
npeocmasnenuu HO/;

npumenamuv npu peutenuu 3a0ay Kumaticxkyro meopemy
06 ocmamkax,

npuMensims npu pewenuu saday Manyio meopemy
Depma;

YMemb 8bINOIHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU CU-
cmeme CUUCIeHUsl;

NPUMEHSAMb NPU PeUeHUU 3a0ay meopemuKo-4uciogble
dynKkyuu. yucno u cymma oerumenei, hyukyuio Jiiie-
pa;

NpUMeHAMb NPU peutenuu 3a0ay yentvie Opoou,
NPUMEHAMb NPU PeueHuU 3a0ay MHO204IeHbl C Oeli-
CMBUMENbHBIMU U YeablMU KO3 huyuenmamu,
671a0emb NOHAMUAMU NPUBOOUMBLU U HENPUBOOUMbLLL
MHO2OUJIeH U NPUMEHAMb UX NPU peuleHul 3a0a4;
npumensims npu peweruu 3aoay OCHOBHYIO meopemy
aneedpwvi;

NPUMEHSAMb NPU peueHuy 3a0ay npocmetiviue GyHKyuu
KOMMNIEKCHOU NepeMeHHOl KaK eeomempuyecKkue npe-
obpazosanus
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HBIE CTIOCOOBI CPAaBHEHHUI;

3allUCbIBATh, CPABHUBATH, OKPYTIJIATH YUCIIOBBIC JaH-
HBIC PCAJIBHBIX BCJIMYHWH C NCIIOJIb30BAHHUEM PA3HBIX
CHCTEM M3MEPECHHS,

COCTaBJISTh M OIICHUBATH PA3HBIMH CIIOCO0AMU YHCIIO-
BBIC BRIPAXKCHUSA IIPU PCIICHUU MMPAKTUYCCKUX 3a1a4 U
3a[a4 U3 IPYTUX y4eOHBIX MPEAMETOB

Ypasnenusn u ne-
pasencmea

CB0OOHO OTIEpUpPOBATH MOHATUSMU: YpPaBHEHUE, He-
PaBEHCTBO, PABHOCWJIbHBIE YPAaBHEHHS Y HEPABEHCTBA,
yYpaBHEHUE, SBIAIOLIEEC CIEACTBUEM APYroro ypas-
HEHUs1, YPAaBHEHUS, PABHOCWIIBHBIE HA MHOKECTBE,
PaBHOCHJIbHBIE IPEOOpa30BaHUs YPaBHEHUI;

peliars pa3Hble BUJIbI YPABHEHUM U HEPABEHCTB U UX
CHUCTEM, B TOM YHUCJIE HEKOTOpBIE YpaBHEHHUs 3-i U 4-i
CTelNeHel, ApOoOHO-pallMOHANIbHBIE U UPPALMOHAIIBHBIE;
OBJIAJIETh OCHOBHBIMH THUIIAMU ITOKA3aTEJIbHBIX, JIOTa-
PUPMHUUECKUX, UPPALIUOHAIBHBIX, CTETIEHHBIX YpaBHE-
HUI ¥ HEPABEHCTB U CTaHJAPTHBIMUA METOJAMH UX Pe-
IIEHUH ¥ IPUMEHATD UX MPU PELICHUH 3a/1a4;
IIPUMEHATH TeopeMy be3y K peleHnto ypaBHEHUI;
IIPUMEHSATH TeopeMy Buera [u1s peleHns: HEKOTOpbIX
YPaBHEHUH CTENIEHU BBIIIE BTOPOM;

[IOHUMAThb CMBICII TEOPEM O PABHOCWIBHBIX U HEPABHO-
CHJIbHBIX ITPe0Opa30BaHUAX YPABHEHUHM U YMETh UX
JIOKa3bIBaTh;

BJIA/IETh METOJJAMH PELIEHMS YpaBHEHU, HEPABEHCTB U
UX CHUCTEM, YMETh BBIOUPATh METO]] pELIeHHs U 000C-
HOBBIBaTh CBOU BHIOOD;

HCIIOJIB30BaTh METOJI MHTEPBAJIOB JIs PELICHUs Hepa-
BEHCTB, B TOM UYHUCJIE IPOOHO-PALMOHAIBHBIX U BKJIFO-
YaoILMX B ce0s1 MpPaLlMOHAIbHBIE BEIPAKEHUS;
pelaTth ajiredpandyeckre ypaBHEHUs U HEPABEHCTBA U
UX CUCTEMBI C MapaMeTpaMu aareOpandyeckuM M rpa-
(uUecKuM MeToIaMH;

Jlocmuoicenue pesynomamos pazoena |,

€c80000HO onpedensams Mun U 8blOUPAMs Memoo peule-
HUSL NOKA3aMEeNbHbIX U 102aPUPMUILECKUX YPAGHEHUT U
Hepagencms, UppayuoHalIbHbIX YPAGHEHUL U Hepa-
BEHCMB, MPULOHOMEMPULECKUX YPAGHEeHUIl U Hepa-
BEHCMSB, UX CUCTNEM;

€80000HO pewiams cucmembl TUHEUHbIX YPAGHEHU,
peuiams OCHOBHbIEe MUNblL YPAGHEHUU U HEPABEHCME C
napamempamui;

npuMeHsamb npu peutenuu 3a0a4 Hepagencmaa Ko-

wu — bynsaxoecrozco, bepuynnu,

uUMemsb npedCcmasieHue 0 HepaseHCmBEax mMedxicoy cpeo-
HUMU CIMeneHHblMU
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BIIAJIETh Pa3HBIMU METOJIaMU J1I0Ka3aTeIbCTBA HEpa-
BEHCTB;

pelaTh ypaBHEHUS B LENIBIX YUCIIAX;

n300pakaTb MHOXKECTBA Ha IJIOCKOCTH, 33/1aBaeMbIe
YPaBHEHUSIMH, HEPABEHCTBAMM U UX CUCTEMAaMHU;
CBOOO/THO MCII0JIb30BaTh TOXKAECTBEHHbIE IPEoOpazo-
BAHMA IIPU PELICHUU YPAaBHEHUU U CUCTEM YpaBHEHUU

B nosceonesnoii orcuznu u npu uzyyeHuu opyaux npeome-

moe:

COCTaBJISITh U PEIIATh yPaBHEHUS, HEPABEHCTBA, UX CH-
CTEMBI IPU PELICHUH 33134 IPYTUX YUEeOHbIX IIpeame-
TOB;

BBINOJIHATH OLIEHKY MPaBAonog00us pe3yIbTaToB, 110-
Jy4aeMbIX IIPU PELICHUH pa3INYHbIX YPaBHEHUH, He-
PaBEHCTB M UX CHCTEM IIPU PEIIEHUU 3aau APYrux
y4eOHBIX IPEAMETOB;

COCTaBJIATh U pEIIaTh YPaBHEHUS U HEPABEHCTBA C Ia-
pameTpaMu NpHU pPeLIeHUH 3a7a4 APYTrux yueOHbIX
IIPEIMETOB;

COCTaBJISITh YpaBHEHHUE, HEPABEHCTBO W UX CUCTEMY,
OIHCBHIBAIOUINE PEAIBHYIO CUTYalUIO U NPUKIIAJIHYIO
3aJa4y, MHTEPIPETUPOBATh MOIyUYEHHBIE PE3YJIbTATHI,
WCIIOJIb30BaTh MPOrPpaMMHBIE CPEJICTBA IPU PELLIEHU N
OTJENbHBIX KJIACCOB YPABHEHUM M HEPABEHCTB

Dyukuyuu

BrnaneTrs MOHATHAME: 3aBUCUMOCTD BEIUYHH, ()YHKIIHS,
apryMeHT U 3HaueHue (QYHKIHUHU, 00JIaCTh ONpe/IeIeHHUs
¥ MHOXKECTBO 3HAUEHUHN QYHKIUH, IpauK 3aBUCUMO-
ctd, Tpaduk QyHKINH, HYyTH QYHKIIHH, TPOMEXYTKA
3HAKOIOCTOSHCTBA, BO3PACTaHUE HAa YHCIIOBOM IIPOMeE-
KYTKe, yObIBaHHE Ha YHCIOBOM IIPOMEXKYTKE,
HanOoJbIlIee M HAUMEHbIIee 3HaueHue (PYHKIIUN Ha
YHCIIOBOM ITPOMEXKYTKE, IepHoAnYecKas pyHKIHs, T1e-
pHOJ, YeTHasi U HeueTHas (YHKIMH; YMETh IPUMEHSTh

Jlocmuoicenue pesynomamos pazoena I;

61a0emb NOHAMUEM ACUMIIMOMbL U YMemb €20 npume-
HAMb NPU peueHUu 3a0a4;

NPUMEHAMb MemoObl peleHus npocmenuux ougge-
PEHYUATbHBIX YPABHEHULL NEPBO20 U 8MOPO20 NOPAOKOS
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9TH MOHATHUSA NIPU PEIICHUH 3aa4;

— BIQJIETh NNOHATHUEM CTEIeHHAsl (QYHKINS; CTPOUTH €e
rpaduK U yMETh IPUMEHSTh CBOMCTBA CTEIIEHHOM
(GYHKLUU NP peIIeHUN 3a/1a4;

— BIIQJICTh MOHATUSAMH MOKa3aTeNbHas (PYHKIUS, SKCIIO-
HEHTAa; CTPOUTH UX IPaUKU U YMETh IPUMEHSTH CBOM-
CTBa MOKa3aTeIbHON (QYHKIUH NP PEILICHUH 3a1a4;

— BJIAJACTh MOHATHEM JorapudpmMuueckas GyHKIH; CTPO-
UTh €€ TpaduK U yMeTh IPUMEHATH CBOMCTBA JIOTa-
pupMHUUECKON (PYHKIUU TPU PEIICHUH 3a/1a4;

— BJIAJETh MOHATUSIMH TPUTOHOMETpHUECKHE (DYHKIINU;
CTPOUTH UX TpapUKH U yMETh IPUMEHATH CBOMCTBA
TPUTOHOMETPUYECKUX (PYHKIIUI MPH peIIeHUH 3a/1a4;

—  BIIAJIeTh NTOHATHEM 00paTHas QYHKLMS; IPUMEHATh 3TO
IIOHATHE NIPU PEILIECHUN 3a]ay;

— TPUMEHSATH NPU PELIEHUH 3a7a4 CBOWCTBA () yHKIUH:
YETHOCTb, IEPHUOAUYHOCTD, OTPAaHUYEHHOCTD;

— PUMEHSATH NIPH PEIICHUH 3aa4 MpeoOpa3oBaHUsI Ipa-
($UKOB QYHKIIHII;

—  BJIAJETh NOHATUAMM YUCIIOBAs M1OCIE0BATEIBHOCTD,
apudmernyeckas 1 reoMeTpruIecKast IpOrpeccus;

— TIPUMEHATH IPU PELIECHUY 3a7a4 CBOWCTBA U IIPU3HAKU
apu(pMeTHYecKoi 1 FreOMETPUIECKON POrpeccuil.

B nosceonesnoii orcuznu u npu usyuenuu opyeux yueOHvlx
npeomemos:

—  OIpeneniTh o rpaguKaM U UCTIONb30BaTh IS pelie-
HUS IPUKIATHBIX 33/1a4 CBOWCTBA PeabHBIX MPOIIEC-
COB U 3aBUCHMOCTEH (HauOOJIbIINE U HAUMEHbILINE
3HAYEHUs1, IPOMEKYTKH BO3PACTAHUS M YOBIBAHUS
(GyYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, aCUMIITO-
TBI, TOYKHU TTepernoda, mepuos 1 T.11.),

— HMHTEPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON
MPAKTUYECKON CUTYALINH;.

— OompeneniTh 1o rpagukam MpocTeUIIne XapaKTepUCTH-
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KU TIEPUOMYCSCKHX MPOIIECCOB B OMOIOTHUH, YKOHOMH-
K€, My3bIKE, PaJJHOCBSI3H U JIp. (aMILTUTYIA, IEPUO U
T.11.)

Inemenmol ma-
memamuyecKkoz2o
ananuza

Brnaners nmoHsTHEM OECKOHEUHO YOBIBAIOIASl TE€OMET-
pudecKas Mporpeccusi ¥ yMeTh MPUMEHSTh €ro IPpH
pEIICHUH 3a/1a4;

MPUMEHSIT JUIS PEIICHUS 33]]a4 TEOPHUIO MPEIETIOB;
BJIAJETh MOHATHIMU OSCKOHEYHO OOJIBIINE U OECKO-
HEYHO Mallble YUCIIOBBIE MOCIIEI0BATEILHOCTH U YMETh
CpaBHHMBATh OECKOHEUHO OONBIIHE U OECKOHEYHO Ma-
JIBIE TIOCIIEI0BATEILHOCTH,

BIIa/IETh IOHATUSAMU: TPOU3BOIHAS (DYHKIIUU B TOUKE,
npou3BOHASA (DYHKINH;

BBIYUCIISATH MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIUH U
HMX KOMOMHAIIHIL;

UCCIIeI0BaTh (DYHKIIMKA HA MOHOTOHHOCTB U IKCTPEMY-
MBI,

CTPOUTH I'papUKH ¥ MPUMEHATH K PEIICHHIO 337134, B
TOM YHCIIE C TTApaMETPOM;

BJIQJICTh MTOHATUEM KacaTellbHas K rpaduky QyHKIUU U
YMETh MPUMEHSTH €T0 P PEIICHUH 33]1a4;

BJIa/IETh OHATUAMU NIepBOOOpa3Has GyHKIus, OIpe-
JIEJIEHHBIA UHTETrPAJL,;

npuUMeHATh Teopemy HeroTona—JleitOHuIa 1 ee cnen-
CTBUS JJIs1 PELICHUS 3a/1a4.

B nosceonesnoii orcuznu u npu usyuenuu opyeux yueOHvLx

npeomemos:

pemaTh MPUKIaIHbIE 3aJa4 U3 OMOIOruu, (PU3KKH,
XUMHH, SKOHOMUKHU U APYTUX MPEAMETOB, CBSI3aHHBIE C
MCCJIEI0BAHUEM XapaKTEPUCTHUK MPOIIECCOB;
MHTEPIPETUPOBATH MOJTYICHHBIC PE3YIIHTATHI

Hocmuocenue pesynomamos pasoena I;

CB80000HO 811A0eMmb CMAHOAPMHLIM ANNAPAMOM Mame-
MAMUYecKo20 aHanu3a 0Jisk BbIYUCTEHUsSL NPOU3BOOHBIX
@yHKYUU OOHOT NepemMeHHOlL,

CB0D0OHO NPUMEHSAMb ANNAPAM MAMEMAMUYECKO20
aHanu3a O UCCIe08aAHUS PYHKYUL U NOCIPOEHUS.
epaguros, 8 Mom uucie ucciedo8anus Ha GblNyK-
J10Cmb;

onepupoeams nousimuem nepeooopasHol pyHKyuu 0is
peulenus 3a0au,

0871a0emb OCHOBHbIMU C8E0eHUAMU 00 uHmezpae
Hviomona—Jletibnuya u e2o npocmeiuux npumeHeHu-
%

onepupoeams 6 CMaHOAPMHLBIX CUMYAYUSX NPOUZBO0-
HbIMU 8bICULUX NOPAOKO8;

YMemb NPUMEHsAMb NPU peuleHuU 3a0ay ceolcmaea He-
NPepPbLEHbIX DYHKYULL

YyMemb npuMeHsams NPU peuleHuu 3a0ay meopemsvl Beii-
epwmpacca;

YyMemb 8bINOIHAMb NPUOIUNCEHHBIE BLIYUCTICHUS (Me-
MoO0bl peulenus YPagHeHUl, 8bIYUCTEHUSL ONPedesleHHO-
20 uHmezpana),

YMemb NPUMEHAMb NPULOHCEHUe NPOUIBOOHOU U Onpe-
0eleHHO20 UHMe2Pald K Peuenuio 3a0ay ecmecmaeo-
3HAHUS;

61a0emsv NOHAMUSAMU 8MOPAsi NPOUZBOOHASL, BbINYK-
J0Cmb epagura GyHKyuu u ymems ucciedo8ams
@yHKYUIO HA BLINYKIOCD

Cmamucmukxa u
meopus éeposim-

OHepI/IpOBaTB OCHOBHBIMU OIMHUCATCIILHBIMHU XapaKTC-

Hocmuoicenue pezynomamos paszoena |,
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Hocmell, 102UKa
u Komounamo-
puKa

PUCTHKAMH YHCIIOBOTO HAOOpa, OHATHEM T'eHepallbHasI
COBOKYITHOCTb U BBIOOPKOH U3 HEe;

—  ONEPUPOBATH MOHATHIMHE: YACTOTa U BEPOSTHOCTD CO-
OBITHS, CyMMa M ITPOU3BEICHNE BEPOATHOCTEH, BBIYHUC-
JISITh BEPOSTHOCTU COOBITUN HA OCHOBE IMOJICYETa YUCIa
HCXOJIOB;

— BJIAJETh OCHOBHBIMHU MOHSATUSMU KOMOMHATOPUKH U
YMETh UX TPUMEHSThH TIPH PEIICHUH 3a]1a4;

— HMMETh IIPEJICTaBICHHE 00 OCHOBAX TEOPHH BEPOSTHO-
CTEi;

— HMETh NIPEJICTABIICHUE O TUCKPETHBIX U HEMIPEPHIBHBIX
CIy4aiHBIX BEJIMYMHAX U PACIIPEICIICHHUSX, O HE3aBH-
CHUMOCTH CITy49allHbIX BEJIHYNH;

— HMMETh IPEJICTABICHUE O MATEMaTHYECKOM OXKUAHHH H
JICTICPCUU CITyYaiHBIX BEIIMYHH,

— HMETh MPEJICTABICHHE O COBMECTHBIX PaCIpeICIICHHIX
CIIy4aliHbIX BEJIMYNH;

— TOHUMATh CYTh 3aKOHA OONBIINX YHCEN U BBIOOPOUHO-
r'0 METOJIa U3MEPEHHUS BEPOSITHOCTEIH;

— HMETh MPEJICTaBICHUE O HOPMAJIbHOM pacipeeeHun
U TIpUMEepax HOPMATBHO PACIIPEICIICHHBIX CITyJaiiHBIX
BEJIMYHH;

— HMEThb MPEJICTABICHUE O KOPPETSIUU CIydallHbIX Be-
JIAYVH.

B nosceomnesnoii scuznu u npu uzyyeHuu opyeux npeome-
mos:

—  BBIYMCIIATH WM OI[CHUBATh BEPOSITHOCTU COOBITHIA B
peanbHOM KU3HU;

— BBIOMPATH METOBI MOIXOIAIIETO MPECTABICHHS U 00-
pabOTKU JaHHBIX

uMemsb npedcmasienue 0 YeHMpAaibHoOU NPedeIbHOl
meopeme;

umMemsb npedcmasiieHue 0 8blOOPOYHOM KO puyuenme
KOppensiyuu u TUHEUHOU pecpeccuul;

uMems npedcmasiienue 0 CMamucmuyecKux 2unome3ax
U npoeepKe CMamucmuyeckou 2unomesnl, 0 CMamu-
cmuKe Kpumepus u ee yposHe 3Ha4uMOCmu,

UMemsb npedcmasienue o 83U IMNUPUYECKUX U Meo-
pemuuecKux pacnpeoeneHull,

umMems npedcmasieHue 0 KOOUpo8anuu, 08OUYHOU 3a-
nucu, 080UYHOM Oepese;

671a0emb OCHOBHbIMU NOHAMUAMU Meopuu epagos
(epagh, sepwuna, pebpo, cmenenv 6epuiuHbl, NYyMb 8
epaghe) u ymems npumMeHsAMs UX NPU peuleHuu 3a0auy,
uUMems npedcmasiienue 0 0epesvsx u ymems npume-
HAMb NPU peueruy 3a0a,

671a0emb NOHAMUEM CEA3HOCMb U YMemb NPUMEHSINb
KOMNOHEHMbl CEA3HOCMU NPU peuleHul 3a0ay;

yMemb 0Cyuwecmeaisims nymu no peopam, 00xoovi pe-
bep u sepuun epaga;

umems npedcmasienue 00 NUNEPOBOM U 2AMUTLINOHO-
60M nymu, umems npeocmasierue 0 mpyoHoCmu 3a0a-
YU HAXOHCOEHUSI 2AMUTILINOHOBA NYMU,

671a0emsb NOHAMUSAMU KOHEYHbLE U CUeMHble MHOMICE-
CcmMea u ymemau ux npuUMeHsms npu peueHuu 3a0ay,
YyMemb NPUMEHAMb Menoo0 MAmemMamuieckol UHOYK-
yuu;

yMemb npumeHams npunyun /lupuxie npu peuienuu
3a0ay

Texcmoeuwie 3a-
oauu

— Pematsp pa3Hbie 3a1a4y MOBBIIIEHHONW TPYIHOCTH;
— aHaAJM3MPOBATh YCIOBHE 33J[auMl, BEIOUPATH ONTUMAIb-
HBII METOJI PELICHHUs 33141, pacCMaTpUBas Pa3iny-

Jlocmuoicenue pezynomamos pazoena |
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HbIE METO/BI;

— CTPOUTH MOJIENb PELICHU 3a/1a4M, IPOBOAUTH JOKa3a-
TEeJbHBIE PACCYKICHUS MPU PELICHUH 334a4H;

— pewarts 3ajauu, Tpedyrolue nepedopa BapuaHTOB,
MIPOBEPKHU yCIOBUH, BHIOOpA ONTUMAIBLHOTO pe3yIbTa-
Ta;

— aHaJIM3UpPOBATh U MHTEPIPETUPOBATH MOJyUYEHHBIE Pe-
IIEHUs B KOHTEKCTE YCIOBHS 3a/1a4M, BHIOMpATh pele-
HUS, HE IPOTUBOpEYAILINE KOHTEKCTY;

— TEepeBOIUTH MPH PEIICHUH 3aJa4l HHPOPMAIHIO 13
OJTHOM (pOpMBI 3aITKCH B APYTYIO, UCIIONB3YS IPH
HEOOXOJIMMOCTH CXEMbI, TaOJIMIIbI, IpaduKu, TUarpam-
MBI

B noeceownesnotl sicusnu u npu uzyueruu Opyeux npeome-
moe:

— pemIath MPaKTHYCCKUE 33J]a9H U 33JIa9d U3 JPYTHX
IPEIMETOB

T'eomempuas

— BrnaneTts reoMeTpuYeCKUMU MOHATHIMHU TIPU PEIICHUN
3a/1a4 ¥ POBE/ICHUH MaTeMaTHYECKUX PacCyKACHHII;

— CaMOCTOSTENBHO (POPMYIHPOBATH ONPEAEIICHUS Teo-
METPUYECKUX (PUTYP, BBIIBUTATH THIIOTE3bI O HOBBIX
CBOICTBaxX M MPU3HAKaX TE€OMETPHUYECKHUX (PUryp u
000CHOBBIBATh UJIM ONPOBEPTaTh UX, 0000IIATh WK
KOHKPETH3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax (u-
T'Yp, IPOBOJIMTH B HECIIOKHBIX CIy4asx KiIacCu(pHKa-
U0 (GUTYp MO Pa3IMYHBIM OCHOBAHUSM;

— HCCIIEZ0BAaTh YEPTEXH, BKIIOYAs KOMOUHAIMU QUTYD,
U3BJICKaTh, MHTEPIPETHUPOBATH U IPEOOPa30BHIBATD
UH(OPMAIIUIO, IPEICTABICHHYIO HAa YePTEKax;

— pemaTh 33aYl TEOMETPUIECKOr0 COICPIKAHNUS, B TOM
qucIe B CUTYallUsAX, KOTJa aJlTOPUTM peIIeHHs He clie-
JIyeT SIBHO M3 YCIIOBHSI, BBIIOIHATH HEOOXOAMMBIE IS
pelIeHus 3aJa4M JOIOTHUTEIIbHBIC TOCTPOCHHS, UC-

Hmems npeocmasnenue 06 akcuomamuueckom memo-
oe;

871a0emb NOHAMUEM 2eoMempuiecKue mecma mo4ex 6
npoOCMpancmee u ymems RPUMEHIMb UX 05l Peuletust
3a0ay;

YyMemb npuMeHsamy 0Jisl peuteHus 3a0a4 C80UCMaa
NJIOCKUX U O8Y2PAHHBIX Y2ll08, MPEeXSPAHHO20 Yeld,
meopembvl KOCUHYCO8 U CUHYCO8 Ol MPeXePaHHO20 Ye-
aa;

671a0emsb NOHAMUEM NEPREHOUKYIAPHOE CeUeHUe NPU3-
Mbl U yMemb NPUMEHAMb €20 NPU peuleHUU 3a0ay;
umemsv npedcmasienue 0 080UCMEEHHOCMU NPABUTb-
HbIX MHO20CPAHHUKOS,

61a0emb NOHAMUSMU YEHMPAIbHOE U NAPALIETbHOE
NPOEKMUPOBAHUE U NPUMEHSMb UX NPU NOCMPOEHUU
cevenull MHO202PAHHUKOB MeMOOOM NPOEKYUL,
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CIIeI0BAaTh BO3MOXKHOCTh IIPUMEHEHNUs TeopeM U (op-
MYJ JUISl peLLeHUs 3aa4;

yMeTb (POPMYIHPOBATH U JIOKA3bIBATh FT€OMETPUUECKUE
YTBEPXKICHHS;

BJIQJICTh MMOHATUSMH CTEPEOMETPUHU: TIPU3MA, Iapajie-
JeTUIe ], TUPaMH/a, TETPAdIP;

HUMCTb NPCACTABJICHUA 00 akcmoMax CTCPCOMCTPHUU U
CJICACTBUAX U3 HUX U YMCTh IPUMCHATH UX IIPpHU PEIIc-
HUH 337134,

YMETb CTPOUTH CCUCHUA MHOT'OTPaHHUKOB C UCITOJIB30-
BAaHUEM PA3JIMYHBIX METOAO0B, B TOM YUCJIC U ME€TOa
CIICJIOB;

MUMETb MPEJICTABICHNE O CKPEIIMBAIOIINXCS PSIMBIX B
IPOCTPAHCTBE U YMETh HAXOJUTh YTOJl U PACCTOSHHE
MEX/Ty HUMH;

IIPUMEHSATE TEOPEMBI O ITapaIIECIbHOCTH NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE MIPH PEIICHUH 33/1a4;
YMCTh IPUMCHSATH NapAJJICIIbHOC MPOCKTHUPOBAHUC JJI
n300paxeHust puryp;

YMETh MPUMEHSTh NEPIEHANKYISIPHOCTH IPSIMOM 1
TUTOCKOCTH TIPH PEIICHUH 3a]1a4;

BJIAJICTh MOHATHSIMU OPTOTOHAJIBHOE MTPOSKTHPOBAHHE,
HaKJIOHHbIE U UX MPOEKINH, YMETh IPUMEHSTh Teope-
MY O TpeX HEePHEHIUKYIApax IIPU PEIICHUH 3a1aY;
BJIAJICTh MOHATHSMHU PACCTOSTHUE MEXIY (QUTypaMH B
IIPOCTPAHCTBE, OO MEePIEeHAUKYIISAP IBYX CKPEIIH-
BAIOLUXCA NPSMBIX U YMETh [IPUMEHATH UX IIPHU pelie-
HUM 3a]1a4;

BJIAACTD MMOHATHUEM YI'OJI MCIKIAY HpﬂMOI;'I U IINIOCKOCTBIO
¥ YMETh IIPUMEHSTH €T0 IPU PEIICHNH 3a/1ay;

BJIAJICTh IIOHATHUAMU JABYTPAHHBIN YroJl, yroJl MEKIy
IJIOCKOCTAMU, NCPIICHAUKYIISAPHBIC IIJIOCKOCTU U YMCTH
NPUMEHSATH UX NIPU PEIICHUH 3a/1ay;

BJIaACTb NOHATHUAMM IIPU3Ma, HAPpAJUICIICIIUIICO U IIPH-

uUMemb npedcmasiienue 0 pa3eepmke MHO20CPAHHUKA U
Kpamyaiiuiem nymu Ha N0OBEPXHOCMU MHO202PAHHUKA,
umemsb npedcmasienue 0 KOHUYECKUX Ce4eHUsx,
umMems npedcmasienue o Kacarowuxcs cghepax u Kom-
OuHayuu men 8paweHus u ymems NPUMeHAms Ux npu
peuteHuu 3a0a4;

NPUMEHAMb NPU peueHuu 3a0ay hopmyny paccmosHus
om mMoyKu 00 NAOCKOCMU,

671a0emsb pa3HbLIMU CHOCODAMU 3a0aHUSL NPAMOU YDAG-
HEeHUAMU U YMemb NPUMEHAMb NPU peuenuy 3a0ad;
NPUMEHSIMb NPU PEUeHUU 3a0ay U 00KA3AmeabCmee
meopem 6eKMOPHbIU MEMOoO U MeMood KOOPOUHAM,
umems npedcmasnerue ob akcuomax oovema, npume-
HAMb POPMYTIbL 00EMO8 NPAMOY2OIbHO2O napaiiee-
nuneoa, npu3msl U NUPAMUObL, Mempa’opa npu peuie-
HUU 3a0a4,

nNpUMeHAmMb meopemvl 06 OMHOUEHUSAX 00bEMO8 NPU
peuieHul 3a0a4;

NPUMEHAMb UHMeSPAl 051 BbIYUCTEHUSL 00DEMO8 U NO-
8epxHocmetl mei 8paAujeHUsl, GbIUUCIEHUSA NIOWAOU
chepuneckozo nosca u 06vema Waposoco Closi;
uMemvb npedcmasienue 0 OBUNCEHUSIX 8 NPOCMPAH-
cmee: napanieibHOM nepeHoce, CUMMEmpUY OMHOCU-
MeNbHO NIOCKOCMU, YEHMPATbHOU CUMMeMpPUU, N0Go-
pome OMHOCUMENbHO NPIMOU, GUHMOBOU CUMMEMPULU,
YyMemb NPUMEHAMb UX NPU peuleHuu 3a0ay;

umems npedcmasienue o0 nIOWaou OpMmo2oHAIbHOU
npoexyuu;

uMemsb npedcmasiienue 0 mpexepaHHoM U MHO202PAaH-
HOM yejle U NPUMEHSIMb C8OUCMEA NIOCKUX Y2l08 MHO-
202PAHHO20 Y2id NPU peueHuy 3a0ad,

umMemsb npeodCcmasieHus 0 NPeooPaz08aruUu No0oodusl,
20MOmemuu U yMenv NPUMEHSIMb UX NPU PEULEeHUU 3a-
oau;
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MEHSITh CBOMCTBA MapaJuIesIenuIie/ia TIPH PEIIeHUH 3a-
nau;

BJIQJICTh TTOHATHEM TIPSIMOYTOJIBHBIN TTapaIeIIeTTHIIe T
Y TIPUMEHSTD €T0 MPH PEIICHUH 33]1ay;

BIIQ/ICTh IOHATHUSMHU TTUPAMHUJIA, BUIBI ITHPAMUJ, dJIe-
MEHTBI IPABWIILHOM MUPAMUJIBI B YMETh PUMEHSThH MX
MIpY pEIICHUHN 33]1aY;

UMETH MPEJCTABICHUE O TeopeMe Diliiepa, MpaBUIbHBIX
MHOT'OIpaHHHKAX;

BIIQ/ICTh TIOHATHEM TUTOIIA/IA TTIOBEPXHOCTEH MHOT0-
I'PaHHUKOB ¥ YMETh MPUMEHSTH €T0 IMPH PEIICHUH 3a-
nau;

BJIQ/ICTh TIOHATUSMU TeJIa BpamieHus (IWIHH]ID, KOHYC,
map u cepa), iX CeYEHUS U YMETh TPUMEHSATh UX TIPU
pCIICHUH 33]1ay;

BJIQJICTh TIOHATHSMHU KacaTeIbHBIC MPSMBIC H TIJIOCKO-
CTH U yMETh IPUMEHSATh UX TPU PEIICHUU 3a/1a4;
UMETH MPECTABICHUS O BIIMCAHHBIX U OMUCAHHBIX
cdepax u yMeTh MPUMEHSATH X TIPH PEIICHUH 3a]1ad;
BIIA/ICTh IOHATUAMU 00BEM, 00bEMBI MHOT'OTPAHHHUKOB,
TEJ BpaICHHs U IPUMEHSITh UX TIPU PEIICHUU 3a/1a4;
UMETh TIPEJICTABICHUE O pa3BePTKE MUIMHIPA U KOHY-
ca, TJIONIaIM TTIOBEPXHOCTH IIJIMHIPA U KOHYCA, YMETh
MIPUMEHSITh UX TIPU PEIICHUM 3a/1a4;

UMETh MPECTABJICHUE O TUIOMAAN CPEPhl U YMETh
MPUMEHSITh €T0 TIPH PEIICHUH 3a/a4;

YMETh peliaTh 3aJa4i Ha KOMOMHAIIMYA MHOTOTPaHHU-
KOB U T€J BpaICHHUS;

UMETh MPECTaBICHUE O TTOI00NH B IPOCTPAHCTBE U
YMETh peliaTh 3aJa4i Ha OTHOIICHUE 00bEMOB U TLIO-
1a/ieil MTOBEPXHOCTEH MOA00HBIX uryp.

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeome-

moe.
COCTaBIISITh C MCIIOJB30BAHHUEM CBOMCTB reoMCTpHUIC-

—  yMemb pewams 3a0auu Ha NI0CKOCIU Memooamu
cmepeomempuiL;

—  yMembv npumeHsIms Gopmynvl 06vemM08 npu peuieHuu
3a0ayu
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CKUX (pUryp MaTreMaTuyecKue MOJENHU JUIs PelIeHUs
3a/1a4y NPAaKTUYECKOr 0 XapaKTepa 1 3a/1a4 U3 CMEKHbBIX
JTUCHHUTUIAH, UCCIIEIOBATh MOJYYEHHBIE MOJEIN U HH-
TEPIPETUPOBATH PE3YyIbTAT

Bexmoput u ko-
opouHamul 6
npocmpancmee

Bnaners NOHATHSIMH BEKTOPBI M UX KOOPUHATHI;
YMETh BBINOJIHATH OIEpallMy HaJl BEKTOPAMH;
HCII0JIb30BaTh CKAJIIIPHOE ITPOU3BEACHNUE BEKTOPOB IIPU
pelleHnn 3a1ay;

NPUMEHATHh YpaBHEHHE TUIOCKOCTH, (POpMYIy paccTos-
HUS MEXK1y TOUKaMH, YpaBHEHHE CEphI IPHU PELICHUH
3az1ay;

IIPUMEHSTH BEKTOPHI U METOZ KOOPIMHAT B IPOCTpaH-
CTBE IIPU PELICHUH 33124

Hocmuowcenue pezynbmamos paszoena |,

Haxoo0ums oovem napasiienenunedd u mempal’opda, 3d-
OaHHBIX KOOPOUHAMAMU CEOUX GEPUIUH,

3a0a6amov NPAMYIO 8 NPOCMPAHCMEE;

HAxo0umv paccmosiHue om moyku 00 NIOCKOCMU 8 CU-
cmeme KOOpOUHam,

HAxXo0ums paccmosiHue memxncoy CKpeuusaruuUMucs
NPAMBIMU, 3A0AHHLIMU 8 CUCeEMe KOOPOUHAM

Hcmopusa ma-
memamuku

HNmeTh MpeaACTaBJICHUEC O BKIIAZAC BIAAOIINXCA MATC-
MAaTHUKOB B Pa3BUTUC HAYKH,
IIOHHUMATb POJIb MATCMATHKHN B PA3BUTHHU Poccun

Hocmuowcenue pesynbmamos pasoena |

Memoowvr mame-
MamuKu

Hcnonp30BaTh OCHOBHBIE METO/IBI JJOKA3aTENbCTBA, PO-
BOJIUTBH JI0KA3aTEJILCTBO U BBIIIOIHSITH OIPOBEPIKEHUE;
IIPUMEHSTh OCHOBHBIE METO/IbI PEIICHUSI MaTeMaTHye-
CKHUX 3a]1a4;

Ha OCHOBE MaTeéMaTHYECKUX 3aKOHOMEPHOCTEN B IPH-
poJie XapaKTepru30BaTh KPAacOTy U COBEPLIECHCTBO OKPY-
JKAIOLIEr0 MUPa U IPOU3BEICHNN UCKYCCTBa,
IIPUMEHSATH NPOCTEHIINE TPOrpaMMHBIE CPE/ICTBA U
AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU peLIe-
HUHU MaTeMaTUYECKUX 3a/1a4;

M0JIb30BaThCS MPUKIIAJAHBIMU IPOrpaMMaMH U IIPo-
rpaMMaMH CUMBOJIbHBIX BBIUMCIICHUN VI UCCIIEN0BA-
HUsI MAaTEMaTUYECKUX 00BEKTOB

Jlocmuoicenue pesynomamos pazoena |,

NPUMEHAMb Mamemamudeckue 3HaHUus K UCC1e008aAHUI0
OKpYIHCarouieco Mupa (Mooeauposarue huzuiecKux
npoyeccos, 3a0a1u IKOHOMUKU)
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TemaTuyeckoe NJIAHUPOBAHUE € Yy4eTOM padoueil MPporpaMMbl BOCIIUTAHUS

Mopnyau padoyeii nporpammbl Bocnutanusa KOI'OAY BIT

«lIkoabHbIN ypok» OIHUM U3 IPUOPUTETHBIX HANPaBIEHUN BOCHUTATENbHOW paboThl BsTCKON rymMaHUTapHOM T'MMHA3UU ONpEIENeHO Y-
XOBHO-HPaBCTBEHHOE BOCIIUTaHME. B pamMKax IIKOJIBHOIO ypoKa 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE PEATU3YETCS YEPE3:

- UCTIOJIb30BAaHNE BOCIUTATENHLHBIX BO3MOXHOCTEH cofepKaHus ydeOHOro mpeaMeTa: IEMOHCTPAIMIO IPUMEPOB OTBETCTBEHHOI'0, TPAXK/IaH-
CKOI'O IOBE/ICHUS, IPOSIBIIEHUS YEJIOBEKOIIOOUS U 100pOCepAEUHOCTH; OI00p COOTBETCTBYIOIIMX TEKCTOB JUIsl UYTE€HUS, 3a7a4 I pelleHHtsl, Ipo-
OJIEMHBIX CUTyallui A7l 00CYKJIeHHUs B KJIacce;

- IPUBJICYEHNE BHUMAHHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha ypOKax SIBJICHHMM, OpraHu3alus UX padoThl C OIy4aeMol Ha
yYpOKE COLUaIbHO 3HAUMMON HH(pOpMAIell — HUHUIIMUPOBAHHUE €€ 00CYXJACHUS, BHICKa3bIBaHUS YJalllMMUCS CBOETO MHEHHUS IO €€ TIOBOAY, BbIpa-
OOTKH CBOETO K HEl OTHOIIECHUS;

- YCTaHOBJIEHUE JIOBEPUTEIHHBIX OTHOIIEHUI MEXI1y YIUTEIEM U €ro yYeHHKaMH, CIIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIIPUSATHIO YYAITUMHUCS
TpeOoBaHUI U MPOChO y4uUTENsl, MPUBJICUECHUIO UX BHUMAHUS K 00CYXJaeMOi Ha ypoke MH(pOopMaluy, akTUBU3ALMKU UX TIO3HABATEIbHON JEATENb-
HOCTH;

- noOyXJIeHHEe MIKOJIbHUKOB COONIOJIaTh HAa YpOKE OOLIENpPUHSATHIE HOPMBI IMOBEJCHHUS, NpaBUia OOLICHUS CO CTAapUIMMHU (YUUTEIAMU) U
CBEPCTHHUKAMHU (IIKOJIbHUKAMU ), IPUHIUIIBI y4eOHON AUCLHUILIIMHBI U CAMOOPTaHU3allHH;

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OpM paboThl yuammuxcs, Haubosee 3¢ (HeKTUBHBIX Ha Pa3HbIX CTYIEHAX 00pa30BaHUs;

- BKJIIOYEHHUE B YPOK 3JIEMEHTOB MPOEKTHO-HCCIIEI0BATEIbCKON NESTEIbHOCTH, YTO JAeT MIKOIbHUKAM BO3MOXKHOCTh NPHUOOPECTH HaBBIK Ca-
MOCTOSITEJIBHOTO PEIIEHUs] TEOPETHUECKON POOJIEMbl, HaBbIK T€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX HJI€H, HABBIK MTyOJIMYHOIO BBICTYILIE-
HUs Nepe]l ayJUTOPUEH, apryMEHTUPOBAHUS U OTCTAUBAHMSI CBOEH TOUKH 3PEHHUS.

Hean: npuobpereHre 00y4yarOIMMHUCS COOTBETCTBYIOIIETO 0A30BbIM LIEHHOCTSIM OINbITAa MOBEICHUS, OMbITa IPUMEHEHHsI C(OPMUPOBAHHBIX
3HAHWUN U OTHOILIEHUH Ha NMPAKTUKE (TO €CTh B IPUOOPETEHUH MU OIIbITA OCYIIECTBIECHUS COLNATbHO 3HAYUMBIX JIEN).

BocnuTeiBaromyii moTeHuan ypoka peaausyercs yepe3 noJ00p BOCIUTHIBAIONIETO COACP)KAHU MaTepHralia, B OCHOBE KOTOPOro Jiexar 06a3o-
BbIC HALIMOHAJIbHBIE LIEHHOCTU: ATPUOTU3M, COL[MAJIbHAS COJIUAAPHOCTb, I'PaX1aHCTBEHHOCTb, CEMbS, TPYJ U TBOPUECTBO, HAayKa, TPaAULIMOHHBIE
pOCCUICKHE PETUTHH, HCKYCCTBO U JINTEpATypa, IPUPOJIa, YETOBEUECTBO.

B cpenneii mikone 6a3oBbIe IEHHOCTH (POPMHUPYIOTCS HA Pa3HBIX MIKOJIBHBIX mpeaMerax. Hambomnee addexTuBHOE hopMupoBaHUE TaHHBIX
LIEHHOCTEH MPOUCXOAUT MOCPEICTBOM NMPUMEHEHHUS YUUTENIEM Ha YPOKE MHTEPAKTUBHBIX ()OpM pabOThI: YPOK-TOCTHHAS, YPOK CEMEWHOr0 YTeHHUS,
ypOK-MacTepckas (pe3ysbTaToM KOTOPOTO CTAaHOBHUTCS CO3/IaHUE CEMENHOro ApPEBa), YPOK-3KCKYpCHUS, YPOK-IUCIYT, MY3bIKaIbHBIA YPOK, YPOK-
KOH(epeHIMsl, KpYTJbIi CTOJ, YPOK-TIOTPYKEHHE B TEMY, HEleIU-NIorpykeHus (Hanpumep, «Henens HHOCTpaHHBIX S3bIKOBY»), YPOK-/1€0aThl, ypo-
KU-JUCKYCCUH, YPOK-MACTepCKasi, YpOK MOrpyKeHUE B MOHATHE, YPOK-POJIEBAs UIPa, YPOK-KOH(EPEHIMS, YPOK-IEKLUs, YPOK-IPAKTUKYM, HEAEIs
HayKH, My3€HHbII YPOK, HHTETPATUBHBIE 00pa30BaTEIbHbIE FKCIECAUIINH, OMOINOTEUHBIH YPOK, My3€iHBIN YpOK, TeaTpajabHbI YPOK, YPOK-BCTpeda
C INPEJICTABUTENISAMU KYJIbTYPbl M HCKYCCTBA, YPOKHM-IKCKypcuu B JleHApomapk, ypOKH-KOHLEpPTBI, YPOKHU-IIPO(PECCHOHANbHbBIE MPOObI, YpOKH-
BOJIOHTEPCKUE aKLIUH, YPOKU-IUCKYCCUH C NIPEACTABUTEISAMU Pa3HBIX CTPaH.
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ba3oBas ieHHOCTB «ceMbsi» HOpMUpPYyeTCs MPU 0O0CYKIEHUU TaKUX TOHATHH, KaK JIF0OOBb M BEPHOCTD, JIOCTATOK, YBAKCHHE K POAUTEIISAM, 3a-
00Ta 0 cTapuIuX U MIAANINX, 3a00Ta 0 MPOAOKEHUHU posia. BocnuTaTenpHbI MOTEHIIMAT CEMEHHBIX IEHHOCTEH peann3yercs yepe3 YpOKH, KOTO-
pBIC IPOBOMSAT POTUTEIH, SIBJISIONIHECS CIISIUATUCTAMU B KaKOH-TH00 chepe NesaTenbHOCTH.

«ITatproTH3M» KaK IIEHHOCTh (POPMHUPYETCS IPH U3YICHUH TE€M, CBsI3aHHBIX ¢ Poccueli n ee HapomoM, Majiol POTMHOM.

Yepes3 o0cyxkIeHHEe BOPOCOB JIUYHON U HAIMOHATIBHOM CBOOOBI, JOBEPHS K JIIOJIIM, MHCTUTYTaM roCyJapCTBa U TPaskIaHCKOTO OOIIECTBa,
TIOHSITHSI CTIPABEATUBOCTH, MUJIOCEP,IUS, YECTH U IOCTOMHCTBA (POPMUPYETCS IEHHOCTh «COIMAIbHAS COMUAAPHOCTHY.

dopMUpOBaHUE «TPAXKIAHCTBEHHOCTHY MPEAIoNaraeT 3HaHUsI O MIPAaBOBOM TOCYJapCTBE, TPAKIAHCKOM OOIIECTBE, 3aKOHE U IPABOIMOPSIKE,
cB00O/Ie COBECTH U BEPOUCIIOBEIaHMs, TOHUMaHUE TOT0, UTO YEJIOBEK KUBET B MOJUKYIBTYPHOM MHpE.

dopMupoBaHUE IEJICYCTPEMIICHHOCTH, HACTOMYMBOCTU U YBAXKEHHUS K TPYAY MPOUCXOIUT 4Yepe3 MO3UTUBHOTO OTHOILIEHUS K TMOHSATHUSAM
«TBOPYECTBO» U «CO3UIAHHECY,

dopMHUpOBaHKE HAYYHON KapTUHBI MUPA, Pa3BUTUE CTPEMJICHHUS K UCTUHE, TOHUMAaHUE [IEHHOCTH 3HAHUM.

ba3oBasi IEHHOCTh «TPaJUIIMOHHBIE POCCUICKUE PETUTHI» (HOPMUPYETCs depe3 0O0CYKJIEHHE BOMPOCOB, CBSI3aHHBIX C MPEACTABICHUSIMH O
Bepe, JYXOBHOCTH, PEIIMTHO3HOM )KHU3HU YEJIOBEKA, [ICHHOCTH PEIUTHO3HOTO MUPOBO33PEHHS, TOJICPAHTHOCTH.

dopMupoOBaHUE IIEHHOCTH «HMCKYCCTBO U JUTEpATypay, Iie 00yJaromuecs 3HAKOMSATCS C MOHATHAMH «KpacoTay, «TapMOHUS», «IyXOBHBIN
MU YEJIOBEKay», KHPABCTBEHHBIN BHIOOP», «CMBICH KU3HIY, «ICTETUYECKOE PA3BUTHEY.

dopMupoBaHUE PEACTABICHUS 00yUYaIOIMMUXCsl 00 IBOJIONMH, POIHOM 3eMJie, 3aII0BEIHON MPUPO/E, TIIaHeTe 3eMIIA.

[Torumanue mMupa Bo BCEM MHpE, 3HAKOMCTBO ¢ MHOTOO0Opa3ueM KyJIbTYP M HapOJIOB, PAaCCMOTPEHHE Mporpecca 4eoBeYeCTBa, MOITYICHUE
MPEACTABICHUS O MEXIYHAPOIHOM COTPYIHUYECTBE.

«Knw4yeBble 1e1a» — 3TO TJIABHBIC TPAIUIIMOHHBIC OOIIErMMHA3HUecKue fena. KOMIeKTUBHBIA THMHA3UYECKUN TPOCKT — TP UIIHOHHBINA
€XKETOIHBIA MPOEKT, 00bEAMHSIIOMNNA OJHOW TeMOM, uaeel Bce coObITHs, mpoucxoasmmue B mkone. KI'TI exxeromno MeHsercs, Kak MpaBUiIo, COCTO-
UT U3 4 TEMaTUYECKUX YacTel, peau3yIoUXcs B paMKaxX y4eOHbIX ueTBepTel. TpaaullMOHHbIE THMHA3UYECKUE MPA3THUKNA — €KETOJHO MPOBOIH-
MBbIE TBOPYECKHUE JIeJIa, CBA3aHHBIC CO 3HAUMMBIMHU JJIsI ICTEH U MearoroB 3HaMEHATeIbHBIMU JaTaMu. TpaguIlMOHHbBIE THMHA3UYECKUE COOBITHS —
€XKEToJTHO TIPOBOAMMBIE JIeNia, HE SBJISIONINECS MPpa3IHUKaMH, HO OMPEACIISIONIe aTMochepy THMHA3UIECKOTO COO0IeCcTBa. 3aliuTa YeCTH IIIKOMIbI
B KOHKYpCaX, COpPEBHOBAHMSIX, OIUMIINA1aX.

«IIpodopuentanus» CoBMECTHAS JCITEIHLHOCTh IEIArOrOB M IIKOJHLHUKOB IO HAMPABICHUIO «IPO(OPHEHTAIMS» BKIIOYACT B CeOs TpO-
(heccroHaNbHOE MPOCBEIICHUE IMKOJBHUKOB. 3a/1ada COBMECTHOM JEATEILHOCTH Tearora U pedeHka — MmoAroTOBUTh IIKOJIBHUKA K OCO3HAHHOMY
BBIOOpY cBoeil Oyayieit mpodeccuonanbHOl AestenbHocTH. Co3naBas npodopHeHTallMOHHO 3HAYUMBIE MPOOIEMHbBIE CUTYAIUH, TIeIaror aKTyalu-
3upyeT MpodeCCUOHATHHOE CaMOOMpe/Ie/IeHne 00yJaroUXCsl, TO3SUTHBHBIA B3TJISA HA TPYJ B MOCTHHAYCTPUATHPHOM MUPE, OXBATBHIBAIOIIUN HE
TOJIEKO MPpodeCcCHOHATBHYIO, HO U BHENPO(ECCUOHATBLHYIO COCTABIISIFOIINE TAKOH JAESITEIbHOCTH.

Bri6pannsie uz Mmonynsa «llkonbHbii ypok», «KitoueBbie nena», «[Ipodopuenrtanus» nenu u 3a1a4u OTHOCATCSA K paszenaM paboueit mpo-
rpaMMbl IO MaTEMaTHKE.
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KonnuecTBo yacos
Mopnynu 10 knacc 11 kmacc
Anre0pa u Hauajsa MaTeMaTHYEeCKOTr0 aHAIN3a 136 136
['eomeTpus 68 68
MaremMatuka (Bcero) 204 204

Conep:xanue y4eOHOI0 mpeaMeTa

AJIreopa M HaYAJIA AHAJIN3A
HOBTOpeHI/Ie. Pemenne 3aJa4 C UCII0JIb30BaHHCM CBOMCTB YMCEII M CUCTEM CUHCIICHUA, ACJIUMOCTH, I[OHCI;’I u qaCTeﬁ, IIPOLICHTOB, MOI[y.]'IGfI

yycen. Pemienue 3aa1a4 ¢ UCMOIb30BAaHUEM CBOMCTB CTENEHEH U KOpHEW, MHOIOWIEHOB, MpeoOpa3oBaHUil MHOTOUJIEHOB U APOOHO-palliOHaIbHBIX
BbIpakeHUI. PemieHue 3amay ¢ HMCIONBb30BAaHUEM TIpajyCHOM Mepbl yriia. Monaynp uMciaa M €ro cBoicTBa. PelieHue 3ajad Ha JBUXKEHHE U
COBMECTHYIO paboTy, CMECU U CIIaBbl C TIOMOILIbIO JIMHEHHBIX, KBAJPATHBIX U JPOOHO pallMOHANbHBIX YPaBHEHUH U X cucteM. Pemenue 3amgay ¢
IIOMOLIBIO YUCJIOBBIX HEPABCHCTB U CUCTCM HCPABCHCTB C OI[HOﬁ nepeMeHHoﬁ, C IPUMCHCHHUEM 1/1306pa>1<eHI/1$[ YHCJIOBBIX IMMPOMECIKYTKOB. Pemenne
3aJa4 C UCIOJIb30BAaHUEM YHUCIOBBIX (PYHKIMI M uX rpaduko. Vcnonab3oBaHHe CBOWCTB M I'padUKOB JHMHEWHBIX M KBAJAPAaTHUYHBIX (PYHKIUH,

oOpaTHOH TPOMOPIHMOHANLHOCTH W (QyHKIMH Y =X . I'paduueckoe pelieHne ypaBHEHHH M HEpaBEHCTB. VICIONB30BaHWE OIEpaliii Haj

MHOKECTBAMHU M BBICKAa3bIBAHMAMM. VICIIONIB30BaHME HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM IEPEMEHHOW, YMCIOBBIX NPOMEXKYTKOB, HX
o0beqMHEHNH W TepecedeHuil. [IpuMeHeHne npu pemeHuH 33/1a4 CBOWCTB apu(METHUECKOW M TeOMETPUYECKOH MpPOrpeccud, CyMMHUpPOBAHHS
0OECKOHEYHOM CXOJIAIIENCS TeOMETPUYECKOI POrPECCHH.

MHoxecTBa (4MCIOBbIE, T€OMETPUUYECKUX (UTyp). XapaKTepUCTUUYECKOE CBOMCTBO, 2JIEMEHT MHOXECTBA, IIYCTOE, KOHEUHOE, OECKOHEUHOE
MHO)ecTBO. Crioco0Obl 3a1anus MHOKeCTB [1onMHOkecTBO. OTHOIIEHHS IPUHAJIEKHOCTH, BKJIIOUEHUs, paBeHCTBA. Onepanuu HaJl MHOKECTBAMHU.
Kpyru Diinepa. Koneunsie 1 OeCKOHEUHbIE, CUETHBIE M HECUETHBIE MHOKECTBA.

VicTuHHBIE U JIOXKHBIE BBICKA3bIBaHUA, ONEPALUN HaJ BBICKA3bIBAHUAMU. Aneebpa evickazviganuti. CBA3b BBICKa3bIBAHUN C MHOXKECTBAMH.
KBanTOpBI CyliecTBOBaHNS U BCEOOIIHOCTH.

3akoHbI JOTUKU. OcHOBHble nocudeckue npasuna. PeleHne JOrnyeckux 3aaad ¢ UCIOJIb30BaHUEM KPYTOB DMiepa, OCHOBHBIX J102UHECKUX
npasu.

YmozakmroueHus. OO0CHOBaHUS M JIOKA3aTeIbCTBO B MareMaTuke. Teopembl. Buapl MaTeMaTHUECKUX YTBEPKACHUN. Buodbl 0oKkasamenbcms.
Mamemamuyeckas unoykyus. Ymeepoicoenus: obpamnoe OGHHOMY, NPOMUBONOLO0JCHOE, 0OpamHoe NPOMUBoOnonodcHomy oanrnomy. IIpusHak u
CBOMCTBO, HEOOXOJJMMBIE U JOCTATOYHBIE YCIOBUS.
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OcHosnas meopema apupmemuru. Ocmamru u cpasrenus. Aneopumm Eexnuoa.

Panuannas mepa yriia, TpUTOHOMETpPHUYECKas OKPYKHOCThb. TpuroHomerpudeckue (QYHKIUU 4Yucel W yriioB. DOpMyIlbl MPHUBEACHUS,
CIIOKEHUSI TPUTOHOMETPUYECKUX (YHKIUH, (POpMyIIBl TBOMHOIO U MONOBUHHOTO aprymenTta. [Ipeobpa3zoBaHue CyMMbl, pa3HOCTH B MPOU3BEICHHE
TPUTOHOMETPHUUECKUX (DYHKITUH, 1 HAOOOPOT.

Hymu ¢dyHKIIMU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTHh. HamOomnbliee u HauMeHbIee 3HaueHue ¢yHKmuH. [lepuommdeckue

(GYHKIIMY ¥ HAaMMEHBIIN niepuof. YeTHble U HedeTHbIEe QYHKIUHU. QyHKyuu «OpodHas wacme yuciay Y = {X} u «yenas yacmo yuciay Y = [X] .

Tpuronomerpuueckue pyHKIIMU YUCIOBOTO apryMenTa Y =CO0SX, y=sinX, y=1tgX, Yy =ctgXx. CpoiicTBa 1 rpadKi TPUTOHOMETpHYE-
CKUX (DYHKIHH.

OO6patHble TPUTOHOMETPUYECKHE (PYHKIIUMH, UX TJIABHBIC 3HAUEHUS, CBOWCTBA U Tpaduku. TpuroHomerpuieckue ypaBHeHus. OQHOPOIHBIC
TPUTOHOMETPUYECKHUE YypaBHEHUs. PerieHue MpocTeWIIMX TPUTOHOMETPUYECKHX HepaBeHCTB. [Ipocreiilme cucTeMbl TPUTOHOMETPUYECKHX
YpaBHEHUH.

Crenenb ¢ IEWCTBUTEIBHBIM TTOKa3aTesieM, cBOicTBa cteneHu. [Ipocreiine nmokasarenbHble ypaBHEHHS U HepaBeHCTBa. [lokazarenbHas
¢byHKUus U ee cBoicTBa U rpaduk. Yucno € u pyHknus y =e*.

Jlorapudm, cBoiictBa Jorapudma. JlecaTHuHbld W HaTypanbHbI Jorapu¢m. [IpeoOpasoBanue norapuMUYECKUX BBIPAKCHUH.
Jlorapudmuueckue ypaBHeHMsI U HepaBeHCTBa. JlorapudmMuyeckas GyHKIUS U €€ CBOIUCTBA U IpaduK.

CrenenHnas pyHKIMS U ee cBoiicTBa U rpaduk. MppannoHanbHble ypaBHEHHUS.

IlepBuuHbIE PEACTABICHHUS O MHOKECTBE KOMIUIEKCHBIX YMCeN. [elicmsus ¢ komniekcHulmu yucaiamu. Komniekcno conpsidcennvle yucaa.
Mooyne u apaymenm uucna. Tpueonomempuueckas popma KomnieKkcHo2o uucaa. Pewenue ypagnenuii ¢ KOMNAEKCHbIX YUCTAX.

Meton uHTEpBaIOB sl peuieHus HepaBeHCTB. [IpeoOpazoBanusi TrpadukoB (QYHKUIMH: CHABUT, YMHOXKEHHE Ha 4YHCIO, OTpa)kKeHUE
OTHOCUTENIFHO KOOPAMHATHBIX ocell. I'paduueckre MeTobl pelieHns ypaBHEHHH 1 HepaBeHCTB. PellieHne ypaBHEHHI 1 HEPABEHCTB, COAEPIKALINX
MIEPEMEHHYIO 1101 3HAKOM MOAYJIS.

Cucrembl TOKa3aTeNbHBIX, JOrapu(PMUUYECKUX U UPpPALUOHAIBHBIX ypaBHeHUH. CHCTEeMBbl IOKa3aTeNbHBIX, JIOrapupMUUYECKUX U
HppaLOHATILHBIX HEPABEHCTB.

B3aumno obparnbie pynkuun. ['paduku B3auMHO 00paTHBIX (PYHKIUH.

VYpaBHEHHUS, CHCTEMBI YPAaBHEHHUH C TApaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuti cmenenu gviute 2 cneyudivhvix éuoos. Teopema Buema, meopema Bezy. Ilpusooumvle u
Henpugooumvie MHozounenvl. Ocnosnas meopema aneeopvi. Cummempuueckue MHO204aeHbl. Llenouuciennvle u yeno3naunbie MHOSOUIEHbL.

Mnooicecmsea na KoOpOUHAMHOU NIOCKOCHU.
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[Tonsitue npenena ¢yHkuuu B Touke. [lowsamue npedena hynkyuu 6 beckoneynocmu. Acumnmomol epaguka ¢yuxkyuu. HempepblBHOCTH
dbynakun. Ceoticmea HenpepvigHbiX YHKYUIL.

Huddepenuupyemocts ¢pynkuuu. [IponsBoanas ¢pynkiuu B Touke. KacatenbHast k rpaduky ¢pynkuuu. ['eomerpuueckuii 1 ¢puzndeckuit
CMBICIT TPOU3BOHOMN. [Ipumernenue npou3sooroi 6 ¢usuxe. lIlponzBonnbie seMenTapHbiX Gynkmuii. [lpaBuna muddepennmpoBanus.

Bropast nmpousBoaHasi, ee TeOMETPHUECKUI U (PU3NUECKUNA CMBICIT.

Touku skcTpemyma (MakcuMyma W MUHHUMYMa). HMccienoBaHue 5SIEeMEHTApHBIX (PYHKIMKA HA TOYKH SKCTpEMyMa, HauOombllee U
HauMeEHbIIIee 3HaU€HUe C MOMOIIBI0 MPOU3BOAHON. [locmpoenue epaguros Gyukyuti ¢ nomoupbio npouzeoousix. Ilpumenenue npouszsooHotl npu
peutenuu 3a0a4. TlepBooOpasznas. Heonpenenennsiii uarerpai. [lepBooOpasubie neMeHTapHbIX GyHKImiA. [lmomans KpHBOIMHEHHON Tparenuy.
®opmyna Herorona-Jleitbnuna. OmnpeneneHHblii uHTErpain. Buluucienue naowjadeli NAOCKUX @ueyp u o0vemMo8 men 6paujeHusi ¢ HOMOubIo
unmezpaa.

I'eomerpus
[ToBTOpenue. Pemienne 3amad ¢ MCHOIB30BAHMEM CBOMCTB (UTYp Ha IUIOCKOCTH. PeleHue 3agad Ha J10Ka3aTelbCTBO M TIOCTPOCHHE

KOHTPIpUMEPOB. [IpruMeHeHrne npoCcTeUiX JTOrHYeCcKuX MpaBwil. PemeHue 3a1a4 ¢ UCIOIb30BaHUEM TEOPEM O TPEYTrOJIbHUKAX, COOTHOIICHUH B
MPSIMOYTOJIBHBIX TPEYroJbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXYrolbHUKAMU. PeleHuwe 3amad ¢ HCMIONb30BaHHEM (DaKTOB, CBSI3aHHBIX C
OKpY)KHOCTSIMU. PelieHue 3amay Ha HM3MEpEHHs Ha IJIOCKOCTH, BBIYUCIEHUS JUIMH U IUIomaaed. PeweHnue 3a0ay ¢ noMowbio 6eKmopos u
KOOpOuHam.

Harnsaguas crepeomerpust. [Ipusma, napasienenumnen, TupaMuaa, TETPadp.

OCHOBHBIE MOHSATHSI TEOMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH U CIENICTBUS U3 HUX. [lonamue 06 akcuomamuieckom memode.

Teopema Menenas ons mempasopa. llocTpoeHne ceueHnii MHOTOTpaHHUKOB METOIOM ciiesioB. LlenTpansHoe mpoektupoBanue. [locTpoeHnue
CEUEHU MHOT'OTPAHHUKOB METOJIOM MPOCKITUH.

CkpemuBatoniyecss npsMble B TMPOCTPAHCTBE. YTON MEXAYy HUMH. Memoovl HAXoxicoeHus pacCmosiHUull MexHcoy CKpeuusarouumMucs
NPAMBIMU.

Teopembl 0 mMapalIeNnbHOCTH TPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamienpbHoe TPOEKTUPOBAHHE U HM300paxeHHe QUryp.
T'eomempuueckue mecma mouex 8 npocmpancmae.

[lepneHIUKYIAPHOCTE TPSAMOM ®  IUIOCKOCTH. OpTOroHANBbHOE TMpOeKTHpoBaHWe. HakioHHBIE W Tpoekuu. Teopema o Tpex
MePIEeHIUKYIISApax.

Buowt mempasopos. Opmoyenmpuueckuii mempasop, KAPKACHLLL mMempasop, pPAGHOSPAHHbIL mempal’op. lIpsamoyeonvhviii mempasop.
Meouanvi u bumeouanvt mempa’opa.

Hocmpausanue mempasdpa 0o napannerenuneod.
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Paccrosnust Mexny ¢purypamu B npoctpanctse. OOImuUA NEeprneHIuKyIsp IBYX CKPEIIMBAIOIIMXCS IPSIMbIX.

VYrasl B mpoctpaHcTBe. IlepneHaukynspHble IUIOCKOCTH. [lnowjads opmozonanvholi npoexyuu. Ilepnenouxyiapuoe ceueHue Npusmbi.
Tpexepannviti u mHo2oepanHwiil yeoi. Ceolicmea nioCKux yeio8 MHo2oepantozo yeia. Ceoticmea nioCKux u 08Y2PAHHbIX Yell08 MPexepaHHo2o yeia.
Teopembl KOCUHYCO8 U CUHYCO8 0I5l MPEXSPAHHO20 Y2d.

Bunbl MHOrOrpaHHuKoB. Paseepmku mHozoepannuka. Kpamuaiiwiue nymu Ha nOGEpXHOCMU MHO20SPAHHUKA.

Teopema Jtinepa. IlpaBunbHbBIE MHOIOIPaHHUKH.

[Tpusma. [Tapannenenunen. CoiictBa napauvienenunena. [Ipsmoyronpnsiii napaienenunen. HakioHHbIE TPU3MBL.

[Mupamuna. Bumael mupamua. DNeMeHTHI MPaBUILHOW MHpaMupl. [TupamMuiel ¢ paBHOHAKJIOHEHHBIME peOpaMu U TPaHSIMH, UX OCHOBHBIC
CBOMCTBA.

[lnomaan moBepXHOCTEN MHOTOTPAaHHUKOB.

Tena BpameHus: MUIUHAP, KOHYC, Iap U chepa. CeueHnus NUIMHAPa, KOHyca U 1mapa. [1lapoBoil cerMeHT, mapoBoi CIIOH, MapoBOH CEKTOP
(xoHyC).

VYceueHHas mupaMuia U yCEUEHHBIN KOHYC.

Onemenmoi chepuueckoii ceomempuu. Konuuecxue cevenus.

KacarenbHble npsiMble U MI0CKOCTH. Briricannbie u onucanubie chepbl. Kacarowuecs cghepoi. Kombunayuu men paujeHus.

Bexkrtops! 1 koopanHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO. YTOI MEXIY BekTopaMu. CKaJISIpHOE MTPOU3BEICHHUE.

VYpaBHeHue miockoctd. PopMynia pacCTOSHUS MEXKIY TOUYKaMHU. YpaBHeHHE cdepbl. Popmyna paccmosHus om moyku 00 NIOCKOCHU.
Cnocobul 3a0anus npamMot ypasHeHUuamu.

Pewenue 3a0au u ookasamenbcmeo meopem ¢ NOMOUWbIO BEKMOPOE U MEMOOOM KOOPOUHAM.

[Torsitne oOobema. OObeMbl MHOrOTpaHHHKOB. OOBEMBI TN BpalleHUS. Bbigo0 Gopmyn 00bemo8 npsamoy2oivbHo20 napaiienenuneod,
npusmul U nupamuosvl. Qopmynvl 015 Haxodicoenus 0dvema mempas’opa. Teopemvt 06 omHoOUEHUAX 00BEMOS.

Ipunoswcenuss unmezpana K vl4ucieHur0o 00vemos u nogepxnocmeti men epaujenus. Obvem waposozo cnos. Ilpumenenue ob6vemos npu
peuwieHuu 3a0au.

[Tnomane chepsl.

Paseepmia yununopa u kornyca. I1nomanb moBepXHOCTH HUIUHAPA U KOHYCA.

KoMOuHannu MHOTOrpaHHUKOB U TEJT BpAIllCHHUS.

suosicenusi 6 npocmparcmee: napaniebhblil NEPEHOC, CUMMEMPUs OMHOCUMETLHO NIOCKOCU, YEHMPATbHASL CUMMEMPUS, NOBOPOM OMHOCUMETbHO
NPAMOLL.

Pewenue 3a0au na nrockocmu ¢ ucnonv3o8anuem cmepeomMempuyecKux Memooos.

KOrOAY BIT, BononkaHvHa Banepusi BnagummposHa, AVPEKTOP TMMHA3NN
12.02.2022 14:53 (MSK), Ceptudukat N2 57BFO9BOOB3AD9E9B47EDBCC3132D1483




BeposiTHOCTBL M CTATHCTHKA, JIOTUKA, TeOPHs IPadOB 1 KOMOMHATOPUKA

HOBTOpeHI/Ie. Hcnonp3oBanue T3.6JII/II_I U auarpamMm Uiss OpeACTaBJICHUA JaHHBIX. Pemienue 3ala4 Ha MOPUMCHCHHUC ONHCATCIIbHBIX
XapaKTEePUCTUK YHCIOBBIX HA0OPOB: CPEIHUX, HAUOOJBIIET0 M HAMMEHBIIIETO 3HAYCHHsI, pa3Maxa. BeluucieHne 4acToT U BEPOSTHOCTEH COOBITHIA.
Borunicnenne BepoOSTHOCTEH B ONBITAX C PaBHOBO3MOXKHBIMU JJIEMEHTapHBIMHM Hcxojamu. Mcnonb3oBaHue KOMOMHATOPUKU. Bpruucienue

BEPOSTHOCTEH HE3aBHCUMBIX cOOBITHH. Mcnonp3oBanue GOpMyIIbl CIOKEHUSI BEPOSITHOCTEH, quarpaMM Disepa, AepeBa BepOosiTHOCTEH, HopMyIbl
bepnymnu. [IpaBuino yMHOXEHHS BEPOSTHOCTEH.

3axon borvwux yucen. Ponv 3axona 6onbuiux yucen 8 Hayke, npupooe u oouecmae.
OcnosHuvle nouamus meopuu 2pagos. /lepesws.

10 xaacc
AuireOpa ¥ HaAYAJIa MATEMATHYECKOT0 aHAJIN3a
Iloemopenue Kypca anzeopwt -9 knaccoe
Pa3noskenne MHOrOUYIeHa HA MHOXHUTENU C MPUMEHEHUEM Pa3TUYHbIX criocoOoB. [IpeobpazoBanue 11e10ro BeIpaskeHus B MHOTousieH. OnpeieneHme

Y CBOWMCTBA apr(PMETHUECKOTO KBaIPaTHOrO KOpHs. Dopmyia KOpHEH KBaApaTHOrO ypaBHEeHH, Teopema Buera. J[poOHO-parrioHanbHbIE ypaBHE-
Hus. HepaBeHcTBa.

Tema 1. /lenumocmo uucen

[TonsTue nenmumoctu. Jlenumocts cyMMBbl U ipou3BeieHus. [lenenue ¢ octatkom. [lpusznaku nenumoctu. CpaBHeHus. Penenne ypaBHeHu B 1ie-
JIBIX YMCIIAX.

Tema 2. Muozounenwt. Anzeopauueckue ypasHeHusn

MHuorounensl ot ogHOro nepemernHoro. Cxema ['opaepa. Muorounen P(x) u ero kopens. Teopema besy. CnenctBus u3 TeopeMsl besy. Anredpau-
yeckue ypaBHeHus. JlenumocTs aBywieHoB X" £a" Ha X+a CuMMeTpruYecKre MHOTrOWICHb. MHOTOWIECHBI OT HECKOIBKHX MepeMeHHBIX. Dop-
MYJIbI COKPAIIEHHOT0 YMHOKEHUS 1Ji cTapiux creneneil. bunom Heiotona. CucreMsl ypaBHEHH.

Tema 3. Cmenens c oeiicmeumenbHblM ROKaA3amesnem

JeiicTBuTenpHble yKcna. J{oka3zaTenbCTBO YHCIOBBIX HEPABEHCTB. beckoHeuHOo yObIBarolas reoMeTpruyeckas mporpeccus. Apudmernueckuii Ko-
peHb HaTypaiabHOI cTeneHu. CTeneHb ¢ palMoOHAIbHBIM U JEUCTBUTEIBHBIM IMOKAa3aTEISIMHU.

Tema 4. Cmenennan pynkyusn

Crenennas ¢yHKIsA, e€ cBoiicTBa U rpaduk. Bzaumuo ooparusie Gynkmuu. Ciaoxubie pyHkiuu. Ctenennas gyHkus (16 1)IpoOHo-muHelHas
¢bynaknus. PaBHocuIbHBIC ypaBHEHUS U HEpaBEHCTBA. MppanroHanbHble ypaBHeHHs. ppalinoHanbHbIE HEPABEHCTBA.

Tema 5. Ilokazamenvnas hynkyus

[TokazaTenpHas ¢yHKIMs, €€ cBoMicTBa U rpaduk. [TokasaTenbHble ypaBHeHUs. [lokazarenbHpie HepaBeHCTBA. CHUCTEMBI TTOKA3aTEIbHBIX YPaBHE HUM
Y HEPaBEHCTB.

Tema 6. Jlocapugpmuueckan ghynkyusn
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Jlorapudmel. CBoticTBa morapudmoB. [lecaTuaabie 1 HaTypaibHbIe JIorapudmel. Jlorapudmuueckas pyHkuus, e€ cBoiictBa u rpaduk. Jlorapud-
Mudeckre ypaBHeHus. Jlorapupmuyeckue HepaBeHCTBA.

Tema 7. Tpuzonomempuueckue gpopmynoi

Panuannas mepa yria. IloBopoT TOukM BOKpYT Hayana koopauHat. Omnpenenenyue cuHyca, KOCHHYyca U TaHTeHca yria. 3HakKu CUHYca, KOCUHYca U
TaHre€HCa. 3aBUCUMOCTh MEK]1y CHHYCOM. KOCMHYCOM M TaHT'€HCOM OJIHOTO M TOTO K€ yria. Tpuronomerpuueckue Toxaectsa. CHHYC, KOCUHYC U
TaHTeHC yriioB o U —o. Dopmynsl cnoxenus. CHHYC, KOCUHYC U TaHT€HC ABOMHOrO yria. CHHYC, KOCHHYC U TaHT€HC MOJIOBUHHOTO yria. ®opMyJibl
npuseneHns. CyMMa U pa3HOCTh CUHYCOB. CyMMa M pa3HOCTb KOCUHYCOB. [Ipon3BeieHne CHHYCOB M KOCUHYCOB.

Tema 8. Tpuzonomempuueckue ypaguenus

YpaBHEHHS cOSX = a, SinX = a, tgx = a. TpUroHOMeTpHYeCcKrue ypaBHEHUs, CBOIsIIeCs K anreOpandeckuM. OHOPOTHBIC U JIMHEHHBIC YPaBHEHUS.
Mertonpl 3aMEeHBI HEU3BECTHOTO M PA3JIOKEHUSI HA MHOKHUTEIN. MeTO/1 OIEHKH JIEBOM M IIPABOM YacTel TPUTOHOMETPHIECKOro ypaBHeHus. Cucre-
MbI TPUTOHOMETPUYECKUX ypaBHEHUH. TpUrOHOMETpUYECKHE HEPABEHCTBA.

Iloemopenue

I'eomerpus
Tema 1. Hekomopule céedeHus u3 niaHumMempuu
VYTIbl ¥ OTPE3KH, CBA3aHHBIE C OKPYKHOCTHIO. Penienue TpeyronsHukoB. Teopembl Menenas u UeBsl. Dmuric, runepbona u napadona.
Tema 2. Beeoenue
[Ipenmer crepeomeTpuu. AKCUOMBI cTepeoMeTpun. HekoTopsie ciieACTBUS U3 aKCUOM
Tema 3. Ilapannenvnocms npamvix U Na0CKocmell
[TapamiensHOCTb NPAMBIX, IPSIMOU U INIOCKOCTH. B3auMHOE pacnooKeHUe ABYX IPSIMBIX B IPOCTPAHCTBE. YTOJI MEeXAY ABYMs IpsimbeiMu. [lapa-
JENBHOCTH MocKkocTell. TeTpasap u napamienenumnen.
Tema 4. Ilepnenouxkyaapuocms npamvix U RA0CKOCm el
[lepneHIMKYIAPHOCTD NPSIMON U TUIOCKOCTH, IEPIICHIUKYJIAP U HAKJIIOHHBIE. YTOJI MEXY NPSAMON U IJIOCKOCTBIO. J[ByrpanHsli yroiu. lleprnenau-
KYJISIPHOCTB IIIOCKOCTEN. TpéxrpanHbiil yros. MHOrOrpaHHsIi yroi.
Tema 5. Muozozpannuxu
ITonsitue MHororpannuka. [lpusma. Ilupamuna. [IpaBunbHble MHOTOIPaHHUKH.
Iloemopenue

11 kaacc
Aure0pa u HaYa/1a MATEMaTHYeCKOI0 aHAJIN3a
Tema 1. Tpuzonomempuueckue ghynkuyuu
[Ipeobpa3zoBanus rpaduKoB: MapaieNbHbII IEPEHOC, CAMMETPHUS OTHOCHTEIHHO OCe KOOPIMHAT U CHMMETPUS OTHOCUTENILHO Hayaia KOOPIMHAT,
CUMMETPHSI OTHOCUTEILHO MPSAMON Y = X, PACTSIKCHHUE U CXKATHE BJIONb ocell koopauHaT. OOIacTh ONpeneNeHus] 1 MHOXKECTBO 3HAUCHHI TPUTOHO-
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MeTpuiecKuX QyHKIUNA. YETHOCTh, HEYETHOCTD, TEPUOAUYHOCTh TPUTOHOMETpUUYECKUX (yHKIHM. CBOMCTBa PYHKINH y = COSX U €€ rpaduk.
CoiictBa pyHkuuu y = sinx u e€ rpaduk. CoiictBa pyHkuuu y = tgx u e€ rpaduk. O6paTHble TPUTOHOMETPUUYECKHE (DYHKIIUH.
Tema 2. Ilpou3eoonasn u eé zeomempuuecKuii CMwiCJl
[Ipenen mocnenoBarensHocTH. [Ipenen pynknuu. HenpepsiBHOCTE hyHKINU. Onipenenenue nponsBoaHou. [Ipasuna quddepenmposanus. [Tpouns-
BOJIHAs cTeneHHON GyHKIuH. [Ipon3BoaHbIEC AIeMEHTapHBIX PYHKINN. ['eoMeTprudecKuili CMBICI TPOU3BOTHOM.
Tema 3. Ilpumenenue npou3zeo0HOIl K UCCie006anuI0 QyHKyuil
Bo3spacranue u yosiBanue ¢pyHKiuu. DxkcTpemymbl hyHkunn. Hanbonpiiee u HauMmenslnee 3HaueHus GyHkuuu. [Ipon3BoaHas BTOpOro mopsijika,
BBIMYKJIOCTh U TOYKH Neperuda. [loctpoenue rpadukoB GyHKITHI.
Tema 4. llepsoodpaznas u unmezpan
[TepBooOpa3zHnas. [IpaBuna HaxoxieHUs iepBooOpa3HbIX. [lnomans kpuBoauHeitHON Tpanenuu. MIHTerpan u ero BelunciaeHue. Beraucienue mio-
mazeit Gpuryp ¢ momolso uHTerpanoB. [IpuMenenne nuTerpaios g peuenus pusndeckux 3aaay. [Ipocreiine nuddepeHimanbabie ypaBHEHHUS.
Tema 5. Komounamopuxa
TabnuuHoe u rpaduyeckoe npeacTaBieHue TaHHBIX. YNCIIOBbIE XapaKTEPUCTUKH pA0B TaHHBIX. [IpaBuio npoussenenus. Pazmenienus ¢ noBTo-
penusmu [lepecranoBku. Pazmemenus 6e3 moBropenuii. Coueranus 6e3 moBropeHui 1 6mHoM HproToHa.
Tema 6. Dnemenmur meopuu 6epoamuocmet
BepositHocTh coObITHs. C10’keHHE BEpOSTHOCTEH. Y ClIOBHAsI BEpOsSTHOCTh. HezaBrucumMocTh coObITHIA. BEpOSATHOCTH TPOU3BEICHUS HE3aBUCHMBIX
coObrTuit. ®opmyna beprymn.
Tema 7. Komnnekcuvle uucna
Omnpenenenre KOMIUIEKCHBIX yucell. ClIokeHNe U YMHOKEHNE KOMIUIEKCHBIX yKcel. KommiekcHo conpsikEHHbIE yncna. Moysib KOMIUIEKCHOTO
yycna. Onepanuu BEIYUTAHUS U JiesieHus. [ 'eoMeTprueckas HHTEpIpETalns KOMILIEKCHOTo yncia. Tpuronomerpudeckas ¢opMa KOMIUIEKCHOTO
qucaa. Y MHOKEHHUE U JeJICHHE KOMILJICKCHBIX YHCEI, 3allMCaHHbIX B TPUTOHOMETpHUueckoil popme. dopmyna Myaspa. KBanparnoe ypaBHeHue ¢
KOMILIEKCHBIM HEU3BECTHBIM.

I'eomeTpust
Tema 1. Hununop, konyc, wiap
[TonsTre nunmuuapa. [nomans noepxuocTy nunuHapa. Ilonsatue konyca. Ilnomans mnoBepXHOCTH KOHYCa. Y cedeHHbIN KOHyC. KoHnueckue cede-
Hust. Cdepa u map. YpaBHeHue chepsl. Bzaumuoe pacnonoxenue chepsl u mimockoctu. KacarenpHas miiockocTs K chepe. [Lnomanb chepsl.
Tema 2. O0vémbt men
O06beM npsmMoyroiapHOro napauienenuneaa. OobemMbl TPSAMON MPU3MBI U IHIHHAPa. OOBEeMBbl HAKIIOHHOM MPU3MBI, MTUPaMUIbI M KOHyca. O0beM
miapa 1 miomaas cepsl. OGbeMbI IapOBOro CErMEHTa, IIapOBOI0 CJIOS U IAPOBOT0 CEKTOpA.
Tema 3. Bekmopwl ¢ npocmpancmee
ITonsitue BekTopa B npoctpancTBe. Cl10KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpa Ha uncino. KommiaHapHbIe BEKTOPHI.
Tema 4. Memoo koopounam é npocmpancmee. /[euxcenus
KoopauHatsl TOUkH U KOOpAMHATHI BeKTOopa. CKallsipHOE MPOU3BEICHHE BEKTOPOB. Y paBHEHHE IIocKocTH. [IBrmxkenus. [Ipeobpa3oBanue mopobus.
Oboowarowee noemopenue. Peuwenue 3aoau

KOrOAY BIT, BononkaHvHa Banepusi BnagummposHa, AVPEKTOP TMMHA3NN
12.02.2022 14:53 (MSK), Ceptudukat N2 57BFO9BOOB3AD9E9B47EDBCC3132D1483




Uucna. Anredpandeckue BeipakeHus. TekcToBsie 3aaaun. Oynkiuu u rpaduku. [leppoodpaznas. Parmonanbable ypaBHEHUS U HepaBeHCTBA. V-
paloHanbHbIle ypaBHEHUS U HepaBeHCTBaA. [lokazarensHble ypaBHEHUS U HepaBeHCTBA. Jlorapudmuieckie ypaBHeHUS U HEpaBeHCTBA. TpUTOHO-
METPUUYECKUE YPABHEHUS U HEPABEHCTBA. Y PaBHEHUS U HEPABEHCTBA C MOAYIsIMU. CHUCTEMBI ypaBHEHUI U HEPABEHCTB. Y paBHEHUS U HEPABEHCTBA
¢ mapametrpamMu. MeToa KOOpAWHAT B BEKTOPHI B TPOCTPaHCTBE. B3anMHOE pacmonokeHne MpsMbIX U INIOCKOCTEH B TpocTpaHcTBe. [lapanens-
HOCTb MIPSMBIX U MI0cKkocTell. [lepneHaAnKyasIspHOCTh MPSMBIX U TIOcKocTeld. MHOororpanuuku. [nomaau noBepxHocTeid 1 00bEMBI MHOTOTPaHHU-
koB. Tena Bpamenus. [Lnomaam moBepxHocTel 1 00BEMBI Tl BpallleHus. 3a7a9i Ha MHOTOTPAHHUKH, IWIHMHJP, KOHYC, Iap.
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