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PabGouass mporpamma paszpaboraHa B COOTBETCTBUM C HOPMAaTHBHO-TIPAaBOBHIMHU
JNOKYMEHTAMH:
1. ®enepanbhblil 3akoH «O0 obpazoBanuu B Poccuiickoit denepauun» ot 29.12.2012 N
273-D3 (pex. ot 12.05.2019r.)
2. ®enepalbHblil rOCYJapCTBEHHBIM 00pa3oBaTENbHBIA CTAaHAAPT CPEAHEr0  OOIIEro
oOpa3zoBaHusl, YTBEPKIAEHHBIM MPUKA30M MUHUCTEPCTBA 00pa3oBaHusA U Hayku PO
ot 17.05.2012 r. Ne 413 (pemakuust ot 29.06.2017 r.)
3. CanlluH 2.4.2.2821-10 «CanuTapHO-3UAEMHUOJIOTHYECKHE TPeOOBaHUS K YCIOBHIM
U opraHu3aluu oOydeHus B 00I1e00pa3oBaTENbHBIX YUPEXKICHUAX» (YTBEPKIACHBI
nocTtaHoBiieHHueM [ J1aBHOTO rocyJapcTBEHHOT0 caHuTapHoro Bpaya P® ot 29 nekabps
2010r. Ne189, 3zapeructpupoBaHHbiM B Munioctre Poccum 3 wmapra 2011r.,
peructpaiiioHHbii HOMep 19993 ¢ u3MeHEHUsIMU U JOMOJHEHUAMHU OT 29 uIOH:A
2011r., 25 nexabps 2013r., 24 Hosi6pst 2015r1.)
4. OcHOBHOI 00pa3oBaTeILHOW TporpaMMbl CcpeaHero obmiero oobpaszoBanusi ['BOY

COIII c. JleBne3epkuHO

OOpazoBaTenbHbIl  Tpoliecc  obecreunBaeTcs  ydeOHMKaMHu,  BXOIAIIMMU B
nedcTByromuil  (enepanabHblii TIepeueHb y4uyeOHUKOB. IlepedeHb y4EOHHUKOB €XKEroJHO

YTBEPKJIAETCS IPUKA30M JTUPEKTOpa IO MIKOJIE.

1. IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
JInuHOCTHBIE pe3yabTAThI:

Jluunocmuvie pesyromamol 6 cepe OMHOWEHUN 00VUAIOWUXC K cebe, K C8OeMy
300p08bI0, K NO3HAHUIO CeOsi:

— OpUCHTAIHA 06yqa}01uch>1 Ha JOCTHXCHHC JIMYHOI'O CYAaCTbia, pCain3aluio
IMIO3UTUBHBIX JKHU3HCHHBIX IICPCIICKTHB, HMHHUIHWNATHUBHOCTb, KPCATHUBHOCTb, I'OTOBHOCTb H
CIIOCOOHOCTH K JJUIYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTh CTaBHUTh OoeJini U1 CTPOUTD
KN3HCHHBIC I1JIaHbI,

— TOTOBHOCTh M CIIOCOOHOCTh 00€CNEeUnTh ce0€ U CBOMM OJM3KUM JOCTOWHYIO KU3Hb B
MPOLECCE CAMOCTOATENBHOM, TBOPUYECKOM U OTBETCTBEHHOU JI€SITEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh OOYYarONIUXCS K OTCTAWMBAaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHMS, TOTOBHOCTh M CIIOCOOHOCTH BBIpa0aThiBaTh COOCTBEHHYIO MO3UIIMIO
10 OTHOIICHUIO K OOIIECTBEHHO-TIOJIUTHYECKUM COOBITUSIM IPOIIOTO M HACTOSIIEro Ha
OCHOBE OCO3HAHMSI U OCMBICIICHUS UCTOPHUM, AYXOBHBIX IIEHHOCTEH W JOCTHMIKCHHUM HaIIEH
CTpaHbI;



— TFOTOBHOCTh U CHOCOOHOCTH 06yqa}0m1/1xc;1 K CaMOpa3BUTUIO U CAMOBOCIIMTAHHUIO B
COOTBCTCTBHHU C 06H16‘-I€J'IOB€‘-I€CKI/IMI/I HCHHOCTAMH W HACAIaMU TI'PAKIAAHCKOIO O6I_H€CTB21,
HOTpC6HOCTB B (1)I/ISI/II-ICCKOM CaMOCOBCPIICHCTBOBAHHNH, 3aHATUAX CIIOPTHUBHO-
OBI[OpOBPITCJ'IBHOfI ACATCIIBHOCTBIO,

— NPUHATUE U peanu3alus IEHHOCTEW 3J0pOBOro M 0Oe30macHoro oobpasa KU3HH,
OepekHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DU3MUYECKOMY H
MICUXOJIOTHYECKOMY 3/I0POBBIO;

— HEIPUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB.

JInuHOCTHBIE pe3yibTaThl B cdepe oTHoueHud oOydwarommuxcss k Poccum kak xk Ponune
(OteuecTBy):

— poccuiickasi HICHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUUCKON MICHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPUYACTHOCTH K HCTOPHUKO-KYJIBTYPHOU OOIIHOCTH
poccuiickoro Hapoja u cyaroe Poccuu, matpuoTusM, TOTOBHOCTh K CyKeHHI0 OTeUecTBy,
€ro 3alluTe;

— yBakKeHHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH Tiepenl PonuHol, ropaoctu 3a
CBOM Kpail, cBor0 PoauHy, mpolioe U HacTosIlee MHOIOHAllMOHaJIbHOro Hapoaa Poccum,
yBa)KeHHE K TOCYAapCTBEHHBIM CUMBOJIaM (Tepo, ¢uiar, TUMH);

- dbopMupoBaHue yBaXXEHUS K PYCCKOMY S3bIKY KaK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickoit @enepannu, SBIAIOMIEMYCS OCHOBOM POCCUMCKOW WUIACHTUYHOCTH U TJIABHBIM
(hakTOpOM HAIIMOHAJIBHOT'O CAaMOOTIPE/ICTICHHUSI;

- BOCIIUTAHHE YBAXKEHUS K KyJIbType, S3bIKaM, TPAIUIIUSIM M OObIYasiM HapOJOB,
npoxuBaromnx B Poccuiickont @enepanumu.

Jluynocmuule pe3yromamul 8 cghepe OMHOUEHUL 00YUAIOWUXCSL K 3AKOHY, 20CY0apcmey U K
2PaANCOAHCKOMY 00Ujecmsy:

— IPaKIaHCTBEHHOCTh, TPaXXJAHCKasi MO3UILMS AKTHBHOIO M OTBETCTBEHHOIO YJIEHA
POCCHIICKOTO 0O0IIeCTBa, OCO3HAIOIIErO0 CBOM KOHCTUTYIIMOHHBIE TIpaBa M OOSI3aHHOCTH,
YBAXAIOIIETO 3aKOH U IMPaBONOPSAOK, OCO3HAHHO IPUHHUMAIOLIETO0 TPaJUIMOHHBIE
HAI[MOHAJIbHBIE U OOIIEYENIOBEYECKUE T'yMAaHUCTHYECKHUE U JIEMOKpPATUYECKHUE IIEHHOCTH,
rOTOBOTO K YYaCTUIO B OOIIECTBEHHOM JKU3HU;

— MpPU3HAHUE HEOTUYXKJAEMOCTH OCHOBHBIX IIpaB W CBOOOJ YENOBEKa, KOTOPHIC
MPUHAIEKAT KOKIOMY OT POXKIEHUS, TOTOBHOCTh K OCYIIIECTBICHHIO COOCTBEHHBIX TPaB U
cB00OJI 6€3 HapyIICHHS TIpaB U CBOOOJ IPYrUX JIMIl, TOTOBHOCTh OTCTaWBAaTh COOCTBECHHBIC
mpaBa W CBOOOJBI YelOBEKa M TPaKJaHWHA COTJIACHO OOIIETpPU3HAHHBIM TPHHIUIAM U
HOpMaMm MEXAYHApOJHOrO IpaBa W B cooTBercTBUH ¢ KoHcrutynuen Poccuiickon
denepanuu, TpaBoBas U MOTUTHIECKASI TPAMOTHOCT;

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHUA HAYKH H
OOIIECTBEHHON MPAKTUKH, OCHOBAaHHOE HAa JHAJIOTE KYJbTYp, a TaKKe Pa3IHYHbIX (Hopm
OOIIIECTBEHHOTO CO3HAHUS, OCO3HAHKME CBOETO MECTA B TOJUKYIHTYPHOM MUDE;

— WHTEPUOPHU3AIUS [IEHHOCTEH JNEMOKPATUM U COLMAIbHOM COJIMAAPHOCTH, TOTOBHOCTh
K JOTOBOPHOMY PETYJMPOBAHUIO OTHOIICHHUM B IPYIINE WIH COIUAITBHON OpraHu3alluy;



— TFOTOBHOCTh OOYYalOIIUXCA K KOHCTPYKTUBHOMY Y4YacTUIO B TNPUHATUU DPELICHUH,
3aTparuBarolMX UX MpaBa U UHTEPECHI, B TOM YHCIIE B Pa3IU4HbIX (opMax OOIIECTBEHHOU
CaMOOpPIraHMU3alMH, CAMOYIIPaBICHHs, OOLIECTBEHHO 3HAUMMOW J1€ATEIbHOCTH;

— MPUBEPKEHHOCTh MAESIM MHTEPHALMOHAIN3MA, JAPYKObI, paBEHCTBA, B3aHUMOIIOMOILIU
HAapOJI0B; BOCIIUTAHNE YBAXXUTEIBHOIO OTHOLIEHUS K HALMOHAIBHOMY JOCTOWHCTBY JIIOJIEH,
UX YyBCTBaM, PEJIMTUO3HBIM yOEKICHUSIM;

— TOTOBHOCTh OOYYAIOUIUXCSl MPOTUBOCTOSTh UJICOJIOTUU DKCTPEMU3Ma, HAIlMOHAIU3MA,
KCeHO(OOUM; KOPPYIIIHUH;, IUCKPUMUHAIIMU TIO COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIIMOHAJIbHBIM MIPU3HAKAM U JIPYTUM HETATUBHBIM COIIMAIIBHBIM SIBICHUSM.

Jluunocmuvle pezynvmamol 8 chepe OMHOUWEHUL 00YUAIOUWUXCS C OKPYIHCATOWUMU THOObMU.

— HPAaBCTBCHHOC CO3HAHUC W IIOBCACHUC Ha OCHOBC YCBOCHMH:A 06H.I€‘I€J'IOB€‘IGCKI/IX
HeHHOCTCﬁ, TOJICPAHTHOI'O CO3HAHUWA U ITOBCACHUA B IMOJUKYJIBTYPHOM MHUPEC, TOTOBHOCTU U
CIIOCOOHOCTH BECTH Aauaiaor ¢ ApyrumMu JIFOAbMH, NOCTHUI'daTb B HCM B3dMMOIIOHUMMAHUA,
HaXOo4dUThb O6H_II/IC OCJIN U COTPYAHUYATh IJI UX DOCTHUIKCHUA,

— OPUHSATAE  TYMAaHUCTUYECKUX  IIEHHOCTEH, OCO3HAHHOE, YyBAXUTEIBHOE U
no0poskenaTeIbHOE OTHOUIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

— CIIOCOOHOCTH K COIMICPCIKMBAHUIO U q)OpMI/IpOBaHI/IC IIO3UTUBHOI'O OTHOLICHHUA K
JIO4AM, B TOM YHUCIIC K JIMIIAM C OIpaHHYCHHBIMHW BO3MOKHOCTAMHA 3J0POBbS U MHBAJIWIAM,
6CpC)KHOC, OTBCTCTBCHHOC )51 KOMIICTCHTHOC OTHOIIICHHC K (1)I/I3I/ILIGCKOMy )51
INCUXOJOTHYCCKOMY 310POBBIO APYIUX J'IIO,IIGﬁ, YMCHHUC OKa3bIBATh IICPBYIO IIOMOIIb,

— dbopMuUpoBaHUE BBIPAKEHHON B TMOBEACHUU HPABCTBEHHON MO3UIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIhbHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHUS U MOBEJECHUSA Ha
OCHOBE YCBOEHHS OOIIEUETOBEUYECKUX LIEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (YeCTH, J0JTa,
CIPaBEIJIMBOCTH, MUJIOCEPAUS U APYKETIO0U);

— pa3BUTHE KOMIICTCHIIMA COTPYAHHYECTBA CO CBEPCTHHKAMH, JETbMHU MIIQIIICTO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTeNbHOM, OOIIECTBEHHO  IOJIE3HOM,  Yy4ueOHO-
MCCIICZIOBATEIHCKOM, MPOSKTHOM M IPYTHX BUAAX JACSITCILHOCTH.

Jluunocmuvle pe3yromamul 6 cghepe OMHOWLEHUL O0OVUAIOWUXCS K OKPYICAIOWEMY MUpY,
JACUBOTU NPUPOOE, XYOOHCECMBEHHOU KYIbIMype.

— MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY VYPOBHIO pPa3BUTUSA HAYKH,
3HAYUMOCTH HAyKd, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPYECTBY, BJAJCHUE
JIOCTOBEpHOW HH(pOpManueld O TEepPeNOBbIX JOCTHKEHUAX UM OTKPHITUSX MHPOBON W
OTEUYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U
00111eCTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE CamMOOOpa3OBaHHIO, Ha
MPOTSHKEHUH BCEH JKM3HU; CO3HATEJIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHON MPOGeCCHOHATIBHON U OOIIIECTBEHHOU JICITEIIBHOCTH,

— AKOJIOTUYECKasi KyJbTypa, O€peKHOE OTHOILIECHHUS K POJHOM 3eMjie, MPUPOIHBIM
OoorarctBam Poccuu u Mupa; NOHMMaHUE BIUSHUS COLMAIBHO-DKOHOMUYECKUX IMPOIECCOB
Ha COCTOSIHUE€ TIPUPOAHOM W COLMAJIBHOM CpEeabl, OTBETCTBEHHOCTH 3a COCTOSIHHE
MPUPOAHBIX PECYPCOB; YMEHHS U HABBIKA Pa3yMHOrO MPHUPOJOIOIB30BAHUS, HETEPIIUMOE
OTHOILIECHHUE K JEHUCTBUSAM, MPUHOCSIIUM BpEH SKOJOTHUU; MPUOOPETEHHUE OIbITa 3KOJIOro-
HaINpPABJIECHHOW €S TEIbHOCTH;



— ACTETHYECKOE OTHONICHHWS K MHUPY, TOTOBHOCTH K JCTETHYECKOMY OOYCTPOMCTBY
cOOCTBEHHOIO ObITA.

Jluunocmuvle pezynbmamvl 6 chpepe omHoueHull 00YYAOWUXCA K ceMbe U POOUMeNnIM, 8
MOM YUcie N0O20MOBKA K CEMEUHOU HCUIHUL:

— OTBETCTBEHHOE OTHOIICHUE K CO3/JaHUI0 CEMBbH HAa OCHOBE OCO3HAHHOTO MNPUHSATHS
LICHHOCTEW CEMEUHOM KU3HHU;

— MOJIOKUTENIbHBIA  00pa3 CeMbH, pPOJAUTENbCTBA (OTLOBCTBA U MaTEPUHCTBA),
MHTEPUOPU3ALNS TPATUIUOHHBIX CEMEHHBIX IEHHOCTEM.

Jluunocmuvle pesyromamul 6 cgepe omuouwlenus obyyarowuxcsi K mpyoy, 6 cgepe
COYUATILHO-IKOHOMUUECKUX OMHOULEHU.!

— yBaXCHHE KO BCeM ¢opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOCH
COOCTBEHHOCTH,

— OCO3HAHHBIK BBIOOp Oynymed mnpodeccur Kak MyTh W CIOCOO peanu3anuu
COOCTBEHHBIX JKM3HCHHBIX TIJIAHOB;

— TOTOBHOCTh OOYYaIOIIUXCSA K TPYAOBOW NpOdeCcCHOHAIBHONW ICATEIBPHOCTH KaK K
BO3MOXXHOCTH y4aCTUsl B PCIICHWM JIUYHBIX, OOIIECCTBEHHBIX, TOCY/IapCTBEHHBIX,
0O0IIIeHAITMOHAIBHBIX TTPOOJIEM;

— NOTPEeOHOCTh TPYIUTHCS, YBAKEHHE K TPYAy M JIOASIM TpyAa, TPYIOBbIM
JTOCTHXKEHUSIM, T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHUE K PA3HBIM BHIAM
TPYIOBOU I€ATEIILHOCTH;

— TOTOBHOCTh K CaMOOOCTY)KHBaHHIO, BKJIFOYasi OOYYCHUE W BBIMOJTHCHHUE IOMAITHHX
00s13aHHOCTEMN.

Jluunocmuvle peszyiomamol 8 chepe @uU3ULECKO20, NCUXONOSUYECKO20, COUUAILHO2O U
akademuyecko2o 6.1a2onoyuus 00y4arouwuxc.

- dusnueckoe, OMOILMOHAILHO-TICUX 00T MUECKOE, COLIMAJIBHOE Oyarormony4yune
oOydJaromuxcs B )XU3HU 00pa3oBaTEIbHON OpraHW3alliy, OIIYIIEHUE JeThbMH 0€301aCHOCTH
U TICUXO0JIOTHYecKOoro koMdopra, nHpOopMaImOHHON 0€301MacHOCTH.

MeTanpeaMeTHble pe3yJbTaThl:

MeranpenMeTHble pe3yiabTaThl OCBOSHUS OCHOBHOW 0OO0OpPa30BATENBHONW MPOTPaMMBbI
MIPEICTAaBICHBI TPEMS IPYINIaMU YHUBEPCATIbHBIX yueOHbIX aeiicTBuit (YVY /).

Pecynamuenvie ynugepcanvHnoie yuedoHvle 0elicmeus
BrinyckHUK Hay4YuTCA:

— CaMOCTOSITENIbHO ONPENENATh LEIH, 3a1aBaTh MAPAMETPHI U KPUTEPUHU, IO KOTOPBIM
MOYHO OIIPEAEIINTD, YTO LIEJIb JOCTUTHYTA;

— OOCHHUBATb BO3MOXHBIC IIOCICACTBUA AOCTHIXKCHUA MOCTaBJICHHOM ocin B
ACATCIIBHOCTH, COOCTBEHHOM KM3HH U JKU3HH OKpPYyZKaromux J'HOI[Cﬁ, OCHOBBIBAsICh
Ha COO6pa)KeHI/I$IX 9THUKHW U MOpPAJIA;

— CTaBUTh U GOPMYJIUPOBATH COOCTBEHHBIE 3a]a4K B 00pa30BaTEIbHON NEATeIbHOCTU
Y dKU3HEHHBIX CUTYaIUSX;

— OULEHMBATh PECYpPChl, B TOM YHUCJIE€ BpEeMS U JPyTHE€ HEMaTEpUaJbHBIE PECYPCHI,



H€O6XOI[I/IMBIG JJIA JOCTHXKCHUA IMOCTaBJICHHOU e,

BBI6I/IpaTB IIyTb AOCTWIKCHUS LCIIH, INIAHUPOBATH PCIICHUC ITOCTABJICHHBLIX 3aaaddy,
ONTUMHU3UPYA MAaTCPHUAJIbHBIC 1 HEMATCPUAJIBHBIC 3aTPAaThI;

OpraHu30BBIBaTh 3P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJISl IOCTUKEHUS
MOCTaBJIICHHOM LI€JIH;

COIIOCTABIIATh IIOJYUYEHHBIM pPE3yJbTaT IEATEIBHOCTH C IIOCTAaBICHHOM 3apaHee
LIEJIBIO.

Ilo3naeamenvhole ynusepcaivHble yueodHvle Oeiicmeus

BrIlTyCKHUK Hay4nTCS:

UCKaTh U HAXOJIUTh OOOOIIEHHBIE CHOCOOBI pelleHHs] 3a7ady, B TOM YHCIE,
OCYIIECTBIISITh Pa3BEPHYTHIH WH(POPMAIIMOHHBIN MOWCK W CTaBUTh HAa €r0 OCHOBE
HOBBIC (YueOHBIC U TTO3HABATEIBHBIC) 3a]1a4H;

KPUTUYCCKU OLCHHUBATHL U HUHTCPIIPCTHUPOBATH I/IH(i)OpMaI_[I/II-O C Pa3HbIX HOSHHHﬁ,
pacCIio3HaBaTh U (1)I/IKCI/IpOBaTI) IMPOTUBOPCYUS B I/IH(l)OpMaIII/IOHHBIX HMCTOYHHUKAX,

HCIIOJIB30BATH PA3JIMYHBIC MOJACIIbHO-CXCMATUUCCKHUC CPCACTBA AJIA IIPCACTABJICHUA
CYHICCTBCHHBIX CBsI3EH M OTHOMGHHﬁ, a TaK¥XeE HpOTHBOpG‘IHﬁ, BBIABJIICHHBIX B
I/IH(i)OpMaIII/IOHHI)IX HNCTOYHHKAX,

HaXOJUTb MW IPUBOJHUTH KPHUTHYCCKHC AapPryMCHTbI B OTHOIICHHHU }IGIZCTBHIZ 151
CY)KIIGHPIIZ ApYyroro, CIOKOWHO U Pa3yMHO OTHOCUTBHCS K KPUTHUYCCKUM 3aMCUYAHUAM
B OTHOIICHHH COOCTBEHHOI'O CYXKIACHUA, pacCMAaTpuBAThb HX KaK PpeCypcC
COOCTBEHHOTO Pa3BUTHA,

BBIXOIUTHb 34 pPaAMKH yqe6H0ro npeaMeTa U OCYIICCTBIIATH HGHCHaHpaBHCHHBIfI
IIOMCK BO3MOXKHOCTEM AT IIAPOKOTo MepeHoca CPpCACTB U croco0oB I[GﬁCTBPIiI;

BBICTpAaWBAaTh HMHJUBHIYAIbHYI0 OOpa30BaTEIbHYI0 TPACKTOPHUIO, yUUTHIBAs
OTPaHUYEHUs CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIE OTPAHUYECHUSI;

MCHATDH U YACPKUBATHb PA3HBIC IIO3UIIMU B MM03HaBaTCJILHOM ACATCIIBHOCTH.

Kommynukamuenvie ynusepcanvnsle yueoHvle 0eiicmeus

BrinyckHUK Hay4uuTCA:

OCYIIECTBIATH JEIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMHU
(kak BHYTpH 00pa30BaTEIbHOM OpraHMU3alliH, TaK M 3a €¢ MpelesiaMH), MoJ0HupaTh
MapTHEPOB JJIS JCIOBOM KOMMYHHMKAIIMM MCXOIS M3 COOOpaKEHUN pe3yJIbTaTUBHOCTH
B3aUMOJICHCTBHS, a HE JTUUYHBIX CUMIIATH;

MPU OCYIIECTBICHUH TPYMIOBONW PabOTHI OBITh KaK PYKOBOJIUTENIEM, TaK U YICHOM
KOMaH/Ibl B Pa3HBIX POJSAX (TEHEpaTop HIEH, KPUTHK, UCIIOJHHUTENb, BHICTYHAIONIUH,
JKCHEpT U T.1.);

KOOPAWUHUPOBATh U BBINOJHATH PabOTy B YCIOBHSIX PEaJbHOr0, BUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BEpHYTO, JIOTUYHO M TOYHO H3J1araTb CBOK TOYKY 3PEHHUS C HMCIOJIb30BAHUEM
aJICeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) S3bIKOBBIX CPEJICTB;



— pacClio3HaBaThb KOH(l)JII/IKTOFGHHBIG cuTyaliu M IpeaoTBpamiaTb KOH(l)J'II/IKTBI J0 HX

aKTUBHOM (a3pl, BBICTpAMBAaTh JAEJIOBYI0O U 00pa30BATEIbHYI0 KOMMYHHUKAIMIO,

n30erast TMIHOCTHBIX OLCHOYHBIX Cy)KI[eHI/II\/'I

IIpeameTHbIe  pe3yJbTaTbl  OCBOCHHSI OOyYAWOINMMHUCHA  y4eOHOro mpeaMera
«MaremaTukay:
VYri1yOsieHHbIN ypPOBEHb
«CHUCTEMHO-TEOPETUYECKHE PE3YIIBTATHD)
Paznen II. BeInyCKHUK Hay4yuTCs IV. BpinyCKHUK MOJIyYUT BO3MOKHOCTD
Hay4YUThCS
Hemm JI1d yenenHoro npoaoJKeHUs Jlns obecniedeHus BO3SMOKHOCTH

OCBOEHMS | 00pa30BaHUs MO CIIEUUATBHOCTSIM, YCIHEIIHOTO MPOJIOJKEHUS 00pa30BaHus
npelMeTa | CBA3aHHBIM C MPUKIIaAHBIM M0 CTELMAIBHOCTSIM, CBSI3aHHBIM C
UCIIOJIb30BaHUEM MaTeMaTHKU OCYIIECTBJICHUEM HAYYHOU U
UCCIIEIOBATEIBCKOM J1€ATENbHOCTH B
00JIaCTH MaTeMaTHKU U CMEXHBIX HAYK
TpeOGoBaHnus K pe3yiabTaTamMm

OnemeHt |« CB0OOOJHO ONEPUPOBATH o JlocTmxeHue pe3yapTaToB paszaena ll;

bl TEOPUU HOHSITUSIMU: KOHEYHOE o ONEPHUPOBATH MOHSITUEM

MHOKECTB MHOKECTBO, JIEMEHT MHOKECTBA, OIpeieTIeHHsI, OCHOBHBIMU BHJIaMU

u IIOJIMHO’KECTBO, IIEPECEUEHUE, OIpeieJICHUI, OCHOBHBIMU BHJIaMU

MaTeMaTu 00BbETMHEHUE U PA3HOCTh TEOpeM;

4ecKon MHOYKECTB, YUCJIOBbIE MHOXKECTBA | e IOHMMATh CyTh KOCBEHHOTO

JIOTUKHU Ha KOOPJIMHATHOU MPSIMOH, JI0Ka3aTeJIbCTBA;

OTpE30K, UHTEPBAJI,
MOJIYUHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM, rpaduueckoe
IpPEACTaBICHUE MHOXECTB Ha
KOOPJIMHATHOM TIOCKOCTH;

e 3aJlaBaTh MHO>KECTBA
IIEPEUYUCIICHUEM U
XapaKTEPUCTUUECKUM CBOWCTBOM;

e OIEPUPOBATH MOHATHUIMU:
YTBEPIKJICHUE, OTPULIAHUE
YTBEPKACHUS, ICTUHHBIE U
JIO’KHBIE YTBEPKACHUS, IPUUNHA,
CJIECTBUE, YACTHBIN CITy4yau
00IIero yTBepKIaeHus,
KOHTPIIpUMED;

e TMPOBEPATH NPUHAMJICIKHOCTD
3JIEMEHTa MHOYKECTBY;

e HAXOJUTh MEPECECUYEHHUE U
00BEeJUHECHNE MHOXKECTB, B TOM
YHCJIe MPEICTaBICHHBIX

OTIEPUPOBATH MOHATUSAMHU CUETHOTO U
HECUETHOTO MHOKECTBA;

MPUMEHSATH METOJ] MAaTEMAaTUUECKOM
WHIYKIUU JIJ1 IPOBEACHUS
pacCyKJIeHUM U JI0Ka3aTeIbCTB U MPU
pEILIEHUH 3a7a4.

B noBceTHEBHOM KU3HU U NIPU U3YUEHUU

JIPYTUX NPEIMETOB:

MCIIOJIb30BATh TEOPETUKO-
MHOKECTBEHHBIN S3BIK U SI3bIK JIOTUKHU
JUISL ONMCAHUS peaIbHBIX IPOLIECCOB

Y SBJICHUW, IPU PEIICHUHN 3314
JIPYTHX Y9€OHBIX MIPEAMETOB




rpaduyecK Ha YKCIOBOU MPSAMO

1 Ha KOOPJAMHATHOM IUIOCKOCTH;
MIPOBOJUTH T0KA3aTEIbHbIC
paccykaeHus 1yt 000CHOBAaHHUS
WCTUHHOCTH YTBEPKICHUM.

B noBceaHEBHOM KU3HU U IIPU

U3YYECHUU APYTUX IPEIMETOB:
YICIIOJIb30BATh YUCJIOBbIE
MHO>KECTBA Ha KOOPJAMHATHOM
IIPSIMOU ¥ Ha KOOPAUHATHOMN
IIJIOCKOCTH JIJIsI ONIMCAHUSA
pEaNIbHBIX IPOLIECCOB U SIBJIICHUM;
IIPOBOAUTH JI0KA3aTEIIbHbIC
pacCyXJIeHHUs B CUTyaLUAX
IIOBCETHEBHOM KU3HU, IIpU
pELIEeHUH 3a1a4 U3 APYrux
IIPEMETOB

Yucna u
BBIPAKECH
s

CB00OHO OomepUpOBaTh
MOHSATUSMU: HATYPAIbHOE YHCIIO,
MHOECTBO HATyPaJIbHBIX YUCE,
11€J10€ YHCJI0, MHOYKECTBO IEJIBIX
guces, OObIKHOBEHHAas Ipo0b,
JecATUYHas P00k, CMEIIaHHOE
YUCII0, PallMOHAJIBHOE YHUCJIO,
MHO>KECTBO PallUOHATBHBIX
Yyucell, UppalroHaIbHOE YHCIIO,
KOpPEHb CTEIECHHU N,
JICUCTBUTEIILHOE YHCJIO,
MHOKECTBO JCHCTBUTEIBHBIX
Yyucell, FeOMEeTpUIeCKast
UHTEpIIpeTalys HaTypaIbHBIX,
LEJIBIX, PAIMOHATIBHBIX,
JIEHCTBUTEIIHLHBIX UMCEIT;
IOHUMATh U OOBSICHATH Pa3HUILY
MEXIY TO3UITHOHHOW U
HEIIO3UIIMOHHOM CUCTeMaMM
3aITMCH YHCEI;

MEPEBOJUTH YKCIIA U3 OJHOU
CHUCTEMBI 3aITUCH (CUCTEMBI
CUHCJICHUS) B IPYTYIO;
JIOKa3bIBaTh U UCHOIL30BaTh
MPU3HAKH JETUMOCTH CYMMBI U
MIPOU3BEJICHUS TIPH BBITIOJIHEHUN
BBIYMCJICHUH 1 PEIICHUH 3a/aY;
BBITIOJTHATH OKPYTJICHUE
palMoOHaIbHBIX U
HppalMOHATBHBIX YHCE C

Hoctrxenue pesynbratoB pazaena ll;
CBOOOJIHO OTIEPUPOBATH YUCIOBBIMU
MHO>KE€CTBAMHU IIPU PEILICHUU 3a/aY;
MMOHUMATh MPUYUHBI U OCHOBHBIE
WU PACUIUPEHUS YUCTIOBBIX
MHOECTB;

BJIAJIETh OCHOBHBIMU MOHATUSIMHA
TEOPHUH JECIUMOCTH MPU PELICHUN
CTaHAAPTHBIX 33/1a4

UMETh 0a30BbIE MPECTABICHUS O
MHOECTBE KOMIIJIEKCHBIX YHCET;
CcBOOOIHO BBIITOJIHATE
TOIECTBEHHbIE TIPEOOpa30BaHUs
TPUTOHOMETPUUYECKUX,
Jorapu(pMUYECKUX, CTETICHHBIX
BBIPAKCHU;

BJIaIeTh (popMyIioi GMHOMA
HrroToHa;

MPUMEHATH IIPHU PELICHUH 3374
TEOPEMY O JJMHEWMHOM IPEICTABICHUU
HO;

MPUMEHATH IPU PELICHUH 33724
Kuraiickyro Teopemy 00 ocTtaTkax;
MPUMEHATH IPU PELICHUH 33724
Mainyro teopemy Pepma;

YMETD BBINOJIHATH 3aMKUCh YHUCIIA B
MO3UIMOHHOW CUCTEME CUUCIICHHS;
MPUMEHATH IPU PEIICHUH 33724
TEOPETUKO-YUCIOBbIE (QYHKIINU:
YUCJIO U CyMMa JIeJIUTeNIel, PYyHKINIO




3aJaHHOM TOYHOCTBIO;

e CpaBHUBATH JICHCTBUTEIIbHbBIC
Yucia pa3HbIMU CIIOCO0aMu;

e YHOPSIOYMBATH YKCIIA,
3aIIMCaHHbBIC B BHC
OOBIKHOBEHHOM U JICCATUIHOMN
JpoOu, yucia, 3amucaHHbIe C
HCII0JIb30BaHUEM
apu(pMETUYECKOro KBapaTHOTO
KOpHSI, KOpHEN CTETeH OOJbIIe
2;

o Haxoauth HOJI u HOK pa3ubiMu
CII0co0aMH U MCIIOJIL30BaTh UX
IIPU PEIICHUH 3a]1ay;

e  BBINOJIHATH BEIYKUCICHUS U
npeoOpa3oBaHus BbIPAKEHUI,
COJIepIKaIllUX JICHCTBUTEIIbHBIC
9ucia, B TOM YHCJIE KOPHH
HATypaJIbHBIX CTEIICHEH;

e BBITNOJHATH CTaHAAPTHBIC
TOKJIECTBEHHBIE TTPE0Opa30BaAHUS
TPUTOHOMETPUUECKHX,
jorapu(pMuUYECKuX, CTETICHHBIX,
UppalMOHAJILHBIX BBIPAKECHUM.

B noBcenHEBHOM KU3HU U IPU
U3YUYECHUU JPYTUX MPEIMETOB:

e BBINOJHATL U OOBSICHSITH
CpaBHEHHE PE3yJIbTATOB
BBIYMCJICHUH TIPU PELICHUHU
MPaKTUYECKUX 3a/1a4, B TOM YHUCIIE
PUOJIMKEHHBIX BBIYUCICHUM,
UCITONIB3YS Pa3HBIC CIIOCOOBI
CpaBHEHUM;

e 3aIUCHIBATh, CPABHUBATD,
OKPYIJISITh YHCIIOBBIC TaHHBIC
peaJIbHBIX BEJIMYHUH C
WCIIOJIb30BAHUEM Pa3HBIX CUCTEM
HU3MEPEHHUS;

e COCTAaBJIITH U OIICHUBATH
Pa3HBIMHM CIIOCOOAMH YHCIIOBHIC
BBIPA)KCHUS TIPU PEIICHUHN
MPaKTUYECKUX 3a/1a4 U 3a/1a4 U3
JIPYTUX Y4EOHBIX TPEIMETOB

Diinepa;

IIPUMEHATH IIPU PELICHUH 33134
LENHbIe po0u;

IIPUMEHATH IIPYU PELICHUH 33134
MHOT'OYJIEHBI C IEMCTBUTEIBHBIMA U
HeIbIMUA KO3 PUITMEeHTaMU;
BJIa/IETh MOHATUAMU MPUBOJUMBIN U
HEMPUBOAUMBIN MHOTOYJIEH U
IIPUMEHATH UX IIPU PEUICHUH 3a/aY;
INPUMEHATH P PELICHUH 3334
OcHOBHYI0 TEOpEMY aNredpsl;
INPUMEHATH NIPH PELICHUH 33734
npocreime GyHKIUA KOMIJIEKCHON
NEPEMEHHON KaK T€OMETPUYECKHE
npeoOpazoBaHus

YpaBHeH
us v
HEPaBEHC
TBa

o (CB0OOAHO ONEPUPOBATH
MOHATUSMU: YpaBHEHUE,
HEPaBEHCTBO, PABHOCUJILHBIC
ypaBHEHW 1 HEPABCHCTBA,

Hoctrxenue pe3ynbraToB pasaena II;
CBOOOJIHO ONIPEACIISITh TUIT U
BBIOUPATh METOJ PEIICHUS
MOKa3aTEIbHBIX U JIOTApUPMUUECKUX




yYpaBHEHHUE, SBIISIIOIIEECS
CJIEJICTBUEM JIPYrOoro ypaBHEHUS,
yYpaBHEHMsI, paBHOCUJIbHBIE HA
MHO>KECTBE, PABHOCUJIbHBIE
npeoOpa3oBaHusl YpaBHEHUM;
pelaTh pa3Hble BUJIbl YPABHEHUM
Y HEPaBEHCTB U UX CUCTEM, B TOM
YHUCJIE HEKOTOPBIE YPABHEHHUS 3-i
u 4-i crenieHel, ApoOHO-
panuoHaNIbHbIE U
UppalMOHAIbHBIE;

OBJIQJICTh OCHOBHBIMU THUTIAMHU
NOKa3aTeIbHBIX,
Jorapu(MUYECKUX,
UPPALMOHATIBHBIX, CTEIIEHHBIX
ypaBHEHUN U HEPABEHCTB U
CTaHJAPTHBIMH METOIaMHU UX
PEIICHHUI U PUMEHSATh UX MPH
pElIeHUH 3a/a4;

IpUMEHSTH TeopeMy besy k
PELLICHUIO YPAaBHEHU;
IpUMEHSTH Teopemy Bueta aiis
pEIIeHHs] HEKOTOPBIX YPABHEHUI
CTETICHU BBIIIE BTOPOI;
MOHUMATh CMBICI TEOPEM O
PaBHOCWIBHBIX U
HEPABHOCHUITbHBIX
npeoOpa3oBaHUAX YPAaBHCHHUH U
YMETh UX JOKa3bIBATh;

BJIa/IETh METOJAaMU PEIICHUS
ypaBHEHH, HEPABEHCTB U UX
CUCTEM, YMETh BHIOUPATH METO]]
penieHust 1 000CHOBBIBATh CBOM
BHIOOD);

UCII0JIb30BATh METOJI HHTEPBAJIOB
JUIS1 PEIIEHUS] HEPABEHCTB, B TOM
quCie APOOHO-PAIMOHATIBHBIX U
BKJIFOYAIOILIUX B ce0s
UppalMOHATBHBIC BEIPAKCHHUS,
pemaTh anredbpanyeckue
yYpaBHEHHS M HEPABEHCTBA U MX
CUCTEMBI C MapaMeTpaMu
anredpandeckuM 1 rpaduuecKumM
METOJaMU;

BJIQ/ICTh PA3HBIMU METOIAMHU
JI0Ka3aTeJIbCTBA HEPABEHCTB;
peniaTh ypaBHEHUS B IEJIBIX

YPaBHEHUMN U HEPABEHCTB,
UPPALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB, TPUTOHOMETPUUYECKUX
YPaBHEHUU U HEPABEHCTB, UX CUCTEM,;
CBOOOJIHO periaTh CUCTEMBbI
JIMHEVHBIX YPaBHEHUM;

penaTe OCHOBHBIE TUIIBI YPABHEHUN U
HEPABEHCTB C [TapaMeTpaMy;
NPUMEHATH IIPYU PELICHUH 3334
HepaBeHcTBa Komm —
bynskosckoro, bepnyiuu;

VMMETb IIPEJACTABICHUE O
HEPABEHCTBAX MEXKY CPEIHUMU
CTENEHHBIMU




quCliax;

e M300pakaTh MHOECTBA Ha
IJIOCKOCTH, 33/1aBacMble
YpaBHEHUSIMU, HEPABEHCTBAMU U
UX CUCTEMaMHU;

e CBOOOJIHO UCIOJIB30BATh
TOKJIECTBEHHbIE TPEOOpa30BaHUs
IIPY PELICHUU YPABHEHUH U
CHUCTEM ypaBHEHUH

B moBcenHeBHOI XU3HH U TIPH
U3YYEHHUH JIPYTUX MPEIMETOB:

e COCTaBJIATH U pelIaTh YpPABHEHMUS,
HEPABEHCTBA, UX CUCTEMBI MpU
pELIeHUH 3a7a4 IPYruX y4eOHbIX
IPEIMETOB;

e  BBITIOJHSITH OI[CHKY
PaBIONOA00US PE3YNIHTATOB,
MOJTy4aeMbIX MPU PEIICHUN
pa3IMUYHBIX ypaBHEHUH,
HEPABEHCTB U UX CUCTEM IPHU
pElIeHUH 3a7a4 JPYruX y4eOHbIX
IPEIMETOB;

e COCTaBJISITh U PEIIATh YpaBHEHUS
Y HEPAaBEHCTBA C MapaMeTpamMu
IIpU pelIeHUH 3a7a4 IPYTUX
y4eOHBIX TPEIMETOB;

e COCTaBJIATH YPAaBHEHHE,
HEPABEHCTBO WM UX CUCTEMY,
OTHCHIBAIOIINE PEaTHHYIO
CUTYaIIUIO WIH MPUKIATHYIO
3a/iauy, UHTEPIPETUPOBATH
MOJIYYE€HHBIE Pe3yJbTaThI;

e  HUCHOJB30BaTh MPOTrpaMMHbIE
CPEICTBA IIPU PELICHUN
OTJICJIbHBIX KJIACCOB YPaBHEHUN U

HEPABEHCTB
OyHKIMK |« Brnagers NOHATUIMU: o Jloctuxkenue pe3ynbratoB pazgena ll;
3aBUCUMOCTH BEIMYWH, GYHKIHS, |e BIAJIETh NOHITHEM aCUMITOTHI U
apryMeHT ¥ 3Ha4YCHHE (PYHKITNH, YMETh €T0 IPUMEHSTH TP PEIICHUH
00J1acTh ONpeICICHUS U 3a1a4;
MHOKECTBO 3HAUYCHUU DYHKIINHM, |e TPUMEHSITH METOBI PEIICHUS
rpaduk 3aBUCUMOCTH, TpaduK npocredmux qudepeHnnanTbHbIX
byHKIMN, HYTU QYHKIIHAH, YPaBHEHH MIEPBOTO U BTOPOTO
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOPSITKOB
BO3pacTaHUe Ha YUCIOBOM .

MIPOMEXKYTKE, yObIBAHUE HA
YUCJIOBOM MPOMEXKYTKE,




HanOoJIbIIeE M HAMMEHBIIIEE
3HaYeHHe (PYHKINUU HA YUCIOBOM
MPOMEXKYTKE, IEPUOANUECKAs
GYHKITUS, IEPUOT, YCTHAS U
HedeTHas QyHKIIUN; YMETh
IPUMEHSTH TH IOHSATHUS ITPU
peIlIeHnH 3a]1aY;

BJIAJIETh TIOHSATHEM CTETICHHAs
(yHKIUS; CTPOUTD €€ TpapuK U
yMETb IPUMEHSATH CBONCTBA
CTENEeHHOU (PYHKIIMU pH
peIlIeHNH 3a]1aY;

BJIQJICTh TIOHSATUSIMHU
nokasarenabHas QyHKIMS,
OKCIIOHEHTA; CTPOUTH UX TPaPUKU
U YMETh MPUMEHSATH CBOHCTBA
noKa3aTeNbHOW (PYHKIINU TIpH
pEIIeHNH 3a]1aY;

BJIJIETh TIOHSATHEM
norapupmuyeckas QpyHKIIHS;
CTPOHTH €€ TpadUK U yMETh
IPUMEHSTh CBOMCTBA
norapudmudeckor GpyHKIIUM MpU
pEIIeHUH 3a/1a4;

BJIQ/IETh MOHATUAMHU
TPUTOHOMETpPUYECKUE (PYHKIIHNH;
CTPOUTH UX rpaduKu U YMETh
MIPUMEHSTHh CBOMCTBA
TPUTOHOMETPUUECKUX (HYHKITHI
IIpU pelIeHUN 3a/1a4;

BJIQ/ICTh MOHSTHEM OOpaTHas
(GYHKIUS; TPUMEHSITH 3TO
MOHSITHE MPY PEIICHUH 3a/1a4;
IPUMEHSTH TIPH PEIICHUH 337124
CBOICTBa ()YHKIIUN: YETHOCTb,
HNEepUOIUYHOCTD,
OTPaHUYEHHOCTH;

NPUMEHSTH TIPH PEIICHUH 337129
npeobpazoBaHus TpadGuKoB
byHKIMI;

BJIQ/ICTh MOHSATHUSMH YUCIOBAs
MOCJIe1I0BATENIbHOCTbD,
apudmeTHIecKas u
reoMeTpuyecKasi Iporpeccus;
MPUMEHSTh TIPY PEIICHUH 33729
CBOWCTBA U NPU3HAKU
apudMeTHIECKO 1




FeOMETPUUECKOH IPOrpeCCUil.

B noBcenHeBHOM KU3HU U TIPU
M3YYEHUH IPYTUX yUEOHBIX
MPEIMETOB:

e ONpEneNsTh Mo rpadukam u
UCIIOJIb30BaTh JJIsl PEIICHHUS
IIPUKJIAJHBIX 3a/1a4 CBOMCTBA
peanbHbIX MPOLECCOB U
3aBUCUMOCTEH (HAaMOOJbIINE U
HauMEHBUINE 3HAYEHUS,
IPOMEXYTKH BO3pacTaHus U
yObIBaHUS (PYHKIIUH,
IPOMEXKYTKH 3HaKOTIOCTOSTHCTBA,
ACUMIITOTHI, TOUKHU Neperuoa,
HEPUOJ U T.I1.);

e HHTEPIPETHPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
PAKTUYECKON CUTYallUU;.

e ONpenensiTh Mo rpapukam
POCTEHIINE XapaKTePUCTUKU
NEPUOUYECKUX MPOIECCOB B
OMOJIOrMH, SKOHOMHUKE, MY3BbIKE,
paauocBsI3u U Ap. (aMIUIUTYAA,
NEPUO/I U T.11.)

ODneMeHT
BI
MaTeMaTH
YECKOT0
aHaInu3a

o Biagers nonsaruem 0€CKOHEYHO
yObIBaroIas reoMeTpuyecKas
IPOTPECCUs U YMETh PUMEHSTh
€ro Mpu pelnieHruy 3a1a4,

e TIPUMEHSTH JJIs PEIICHUS 3a1a9
TEOPHIO TIPEJICIIOB,;

e BJAJIETh NOHITHSIMU OECKOHEYHO
0obIIMe U 0OECKOHEYHO MaJble
YHCJIOBBIC TTOCJIEA0BATCILHOCTH H
YMETh CPaBHUBATh OECKOHEYHO
OoubIIe U 0ECKOHECYHO MaJble
ITOCJIEIOBATEIILHOCTH;

e BJIAJCTH NOHATUSIMH:
IpOM3BOHAS (PYHKIIMH B TOYKE,
IPOM3BOIHAS (PYHKITUH;

e BBIYHCIIATH IPOU3BOIHBIC
AJIEMEHTAPHBIX (QYHKIIMH ¥ UX
KOMOMHAIINI;

e HcclenoBaTh QYHKIIMU Ha
MOHOTOHHOCTH M 9KCTPEMYMEI;

e CTPOUTH rpa)MKu U MIPUMCHSTH K
pEIISHUIO 3a1a4, B TOM YHCIIE C
rapaMeTpoM;

Hoctmxenue pesynbratoB pazaena ll;
cBOOOHO BIIAJIETh CTAaHAAPTHBIM
anmnapaToM MaTeMaTH4YEeCKOTO
aHaJIu3a JJIsl BBIYUCIICHUS
MIPOU3BOIHBIX (DYHKITUU OJTHOM
MIEPEMEHHOM;

CBOOOHO MPUMEHSTH armapar
MaTeMaTHYECKOTO aHaln3a JJIs
uccienoBanusa PyHKIUN 1
MOCTPOCHHUS TPahUKOB, B TOM YHUCIIC
UCCIIEIOBAHUS Ha BBITYKIOCTb;
OMEepUPOBATH MOHITUEM
nepBOOOPa3HON PYHKITUU IS
pelieHus 3a1ay;

OBJIAJIETh OCHOBHBIMU CBEJICHUSIMU 00
unrerpaine Hetotona—JIeiiOuuma u
€ro NpOoCTENIINX TPUMEHEHHUSX;
OMEepUpPOBaTh B CTAHJAPTHBIX
CUTYAaIUSIX TPOU3BOJHBIMU BBICILIUX
MOPSIAKOB;

YMETb MIPUMEHSITh IIPU PEIICHUN
3a/1a4 CBOMCTBA HEMPEPHIBHBIX

(GyHKITNIH;




e BIIAJETh NOHITHEM KacaTelabHas K
rpa@uky QyHKIUU U YMETh
MPUMEHSATH €r0 MPH PEIICHUN
3ajady;

o BJIAJICTh NOHATUSAMU
nepBooOpa3Has GyHKUUS,
ONPEAECICHHBIA UHTErPAT,

e IIPUMEHATH TeOpeMy HbroTOHA—
JleiiOHMIIa U ee CIeACTBUS IJIs
perieHus 3a1a4.

B moBcenHeBHOI XU3HH U TIPH
U3yYEHUU JPYTUX YICOHBIX
pEIMETOB:

e pemiaTh NPUKIIATHbIE 334U U3
ounonorun, GU3NKU, XUMUH,
SKOHOMUKH U JAPYTUX MPEAMETOB,
CBSI3aHHBIE C UCCIIEOBAHUEM
XapaKTePUCTUK MPOIECCOB;

e  HHTEPHPETUPOBATH MOJYUECHHbBIE
pE3YNIbTATHI

YMETb NIPUMEHSTH IIPU PELLICHUN
3a71a4 Teopembl Benepiurpacca;
YMETh BBIMOJIHATH MPUOINKEHHBIE
BbIUHCIIEHUS (METO/IbI PELLICHUS
YPaBHEHHI, BBIYUCIICHUS
OTpPEEICHHOI0 UHTErpasa);

YMETh MPUMEHSTh IPUIIOKEHHE
IIPOU3BOJAHOM U OIPEIEIIEHHOTO
MHTErpajia K pelieHuIo 3a1a4
€CTECTBO3HAHNS,

BJIAJIETh MTOHATHUSIMU BTOpAs
IIPOM3BO/IHAS, BBITYKIOCTh rpaduka
(GYHKIMU U yMETh UCCIIEI0OBATh
(YHKIHMIO Ha BBIITYKJIOCTb

Cratuctn
Ka U
TEOPUs
BEPOSITHO
cTew,
JIOTHKA U
KOMOHHAT
OpHKa

o OnepupoBaTh OCHOBHBIMH
ornucaTeIbHbIMU
XapaKTePUCTHKAMHU YHUCIIOBOTO
Habopa, MOHITHEM TeHepaTbHasA
COBOKYITHOCTb U BBIOOPKOU U3
Hee;

e OIEPUPOBATH MOHATHIMHU:
YacTOTa M BEPOSTHOCTH COOBITHS,
CyMMa M POM3BEICHHUE
BEPOSITHOCTEH, BBIYMCIISATh
BEPOSITHOCTH COOBITHIT HA OCHOBE
MOJICUETa YKCIIa UCXOI0B;

e BJAJICTh OCHOBHBIMH ITOHSITHSIMH
KOMOHWHATOPUKH U YMETh UX
NPUMEHSATH TIPH PEIICHUH 3a]1aY;

e HMETh MpEJCTaBICHUE 00
OCHOBaX TEOPUHU BEPOSTHOCTEH;

e UMETh MPEJCTABIICHUE O
JTUCKPETHBIX U HETPEPBIBHBIX
CJIy4aliHbIX BEJIMYNHAX U
pacrpeelIeHUsX, O
HE3aBUCUMOCTH CITyJaiHbBIX
BEJIMYWH;

e UMETh NMPECTABIICHUE O
MaTEeMaTHYECKOM OXHJIaHUU U
JTUCTICPCUU CITyYalHBIX BEJIMYNH;

e WMETh MPEJCTABIICHUE O

Hoctmxenue pesynpraToB pasaena Il;
UMETH MPEJICTABICHUE O
LHEHTPaJIbHON NIPEAEIBHON TEOPEME;
UMETh IIPEJICTABIIEHHE O BEIOOPOYHOM
KOd(DPUIIUEHTE KOPPETANN U
JIMHEWHOU PErpeccuu;

UMETH MPEJICTABICHUE O
CTATUCTUYECKUX TUIIOTE3aX U
MIPOBEPKE CTATUCTHUYECKOMN THUIOTE3HI,
O CTaTHUCTHKE KPUTEPHS U €€ YPOBHE
3HAYMMOCTH;

MMETH MPEJICTABICHUE O CBA3U
SMIIUPUYECKUX U TEOPETUUECKUX
pacnpeneneHuu;

UMETH MPEJICTABICHUE O
KOJMPOBAaHUHU, IBOUYHOM 3aMUCH,
JIBOMYHOM JIEPEBE;

BJIQJIETh OCHOBHBIMU

NOHATHAMU Teopuu rpados (rpad,
BEpIIMHA, peOPO, CTETICHb BEPIIIUHEI,
nyTh B rpad)e) U yMeTh MPUMEHATH UX
MIpU PEILICHUH 3a]1a4;

MMETH MPEJICTABICHUE O JIEPEBBIX U
YMETb MIPUMEHSITh IIPU PEIICHUN
3ajay;

BJIAJIETh MTOHSATUEM CBA3HOCTH U
YMETh MPUMEHSITh KOMIOHEHTBI




COBMECTHBIX PACTIPENEIICHUIX
CIIy4alHbIX BEJINYNH;

o TIOHUMATh CyTh 3aKOHA OOJIBLINX
YuCell U BEIOOPOYHOTO METO/1a
U3MEpPEHUS BEPOSITHOCTEN;

e MMETH MIPEJCTABICHUE O
HOPMaJIbHOM PaCHpEeIeICHUN U
npuMepax HOPMAJIBHO
pacupeeNIEeHHbIX CIIy4YalHbIX
BEJINYMH;

e UMETH MIPEJCTABIICHHUE O
KOPPEJISIUU CITyYalHbIX
BEJINYMH.

B noBceaHEBHOM KU3HU U ITPU
U3YUYEHUU JPYTUX MPEAMETOB:

o BBIYHCIATH WIH OLICHUBATH
BEPOSATHOCTU COOBITHII B
pealbHON JKU3HU;

e BBIOMpPATH METOJbI MOIXOSIIETO
npeACTaBIeHUs U 00pabOTKU
JAHHBIX

CBSI3HOCTH TIPH PEIICHUU 3a]1aY;
YMETb OCYIIECTBIIATH MyTH IO
pedbpam, 006xo1b1 pedep U BEPIIUH
rpada;

UMETh Ipe/ICTaBIeHNE 00 SUIEPOBOM
¥ TaMUAJIBTOHOBOM ITyTH, UMETH
NPECTaBICHNE O TPYAHOCTH 3341
HaXO0’KJIEHUS! TAMUIBTOHOBA TTYTH;
BJIaJIETh TIOHATUSMU KOHEYHBIE U
CUETHBIC MHOXKECTBA M YMETh HX
NPUMEHSATD MIPH PEIICHUH 3a]1aY;
YMETh IPUMEHSITh METO]T
MaTeMaTHYECKOW UHYKIUH;

yMETbh MIPUMEHATH MpuHIH upuxie
NIPU PEIIeHUH 3a7a4

TexcToBBI
€ 3a7a4u

o Pemate pa3nbie 3a1aun
MOBBILIEHHON TPYAHOCTH;

e AHANM3HMPOBATH YCIIOBUE 3a/1aUH,
BBIOMpATh ONTUMAIBHBIA METO/
pelIeHus 3aja4K, paccMaTpUBast
pa3IUYHbIE METO/IbI;

e CTPOUTH MOJIENb PEIICHUS 3a/1a4H,
IPOBOAUTH JI0KA3aTEIbHbIC
paccy>KIeHus IPH peuICHUN
3a/1auu;

e pemiaTth 3a7a4M, TpeOyromue
nepebopa BapuaHTOB, TPOBEPKH
yCIIOBUH, BEIOOpA ONTUMAIEHOTO
pE3yNbTaTa;

e AHANM3HUPOBATH U
UHTEPIPETUPOBATH TOTyUCHHBIE
pElIeHHs B KOHTEKCTE yCIOBUS
3a/1auu, BEIOUPATh PEIICHUs, HE
IPOTHUBOpPEUAITUE KOHTEKCTY;

e TEPEBOAUTH MPHU PEIICHUH 331291
UHGOPMAIIHIO U3 OTHOU (HOPMBI
3aMKCH B IPYTYIO, UCTIONB3YS MPU
HEOOXOIUMOCTH CXEMBI,
TaOIUIBL, TpadUKU, JUarpaMMBbl.

B moBcenHeBHOM KU3HU U TIPH
M3YYCHUH IPYTUX TPEIMETOB:

Joctrmxenue pe3ynbratoB paszaeina Il




pemarh NpakTUYECKHe 3aa4u U
3a/1a4 U3 JPYruX MPeIMETOB

I'eomerpu
A

Bnanets reomerpuueckumu
MOHATUSMU TIPH PEIICHUU 3a7a4 U
MPOBEJCHIHN MaTeMaTHIECKUX
pacCcyXIcHUH;

CaMOCTOATENIBHO (POPMYITHPOBATH
OTIpeIeTICHNS] TEOMETPUICCKHUX
¢uryp, BIIBUTaTh TUTIOTE3HI O
HOBBIX CBOMCTBaX U MpHU3HAKAX
reOMETPUYECKUX PUTYp U
00OCHOBBIBaTh MU ONIPOBEPTaTh
uX, 000011aTh WU
KOHKPETH3UPOBATH PE3yIbTAThI
Ha HOBBIX KJlaccax Quryp,
MPOBOJIUTH B HECIIOKHBIX CITyJasiX
KJaccuukaiuio Guryp mno
pa3IMYHBIM OCHOBAHUSIM;
MCCIIEJIOBATh YEPTEKH, BKITFOUYAS
KOMOUHaIUu GUryp, U3BJIEKaTh,
UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIHIO,
IPEJICTaBICHHYIO HA YepTexax;
peniarh 3aa4d reOMETPUIECKOTO
coJiep>KaHusl, B TOM YHUCJIE B
CUTYaIUsIX, KOT/Ia allTOPUTM
pELIeHHs He CIIeyeT SIBHO U3
YCIIOBUS, BBITIOJHATD
HEOOXOIMMBIE JI PEIICHUS
3aJlauul JAOTOJHUTEIbHBIC
MIOCTPOCHHSI, HCCIIEIOBAThH
BO3MOKHOCTb IIPUMEHEHUS
TeopeM U (HOpMyT I perIeHUs
3ajady;

yMETh (OPMYIHPOBATH U
JI0Ka3bIBaTh F€OMETPUUYECKUE
YTBEPKIACHUS;

BJIAJIETh MOHATUSAMU
CTEpEOMETPHH: IPU3Ma,
napa’suiesenune]], MMpaMuaa,
TETpadap;

UMETh MPEJCTABICHUS 00
aKCMOMAaxX CTEPEOMETPHUH U
CIIEICTBUSIX U3 HUX U YMETh
MPUMEHATDH UX MPHU PELICHUN
3ajady;

YMETb CTPOUTH CEUCHUS

NmeTp npencrasieHue 0o
aKCHOMATHYECKOM METOIC;

BJIQJICTh MMOHSATHEM F€OMETPUICCKUC
MeCTa TOYEK B MPOCTPAHCTBE B YMETh
NPUMEHSTH UX JUTSl peIICHUS 3a]1a4;
YMETh TIPUMEHSITh JIJIs1 PEIICHHSI
3a71a4 CBOMCTBA IUIOCKUX U
JBYTPAHHBIX YTJIIOB, TPEXTPAHHOTO
yria, TEOPEeMbl KOCHHYCOB U CHHYCOB
JUTSI TPEXTPAHHOTO YIJIa;

BJIQJICTh MIOHATHEM
NEPICHANKYJIIPHOE CCUCHUE TTPU3MBI
U YMETh MPUMEHSATH €ro MPH
pCIICHUH 3a/1a4;

UMETh TIPEJICTABIICHUE O
JIBOMCTBEHHOCTH MPABHIIbHBIX
MHOTOT'PaHHUKOB;

BJIQJICTh MMOHSATHUSIMHM IICHTPAIBHOE U
napayijieIbHOE TPOSKTUPOBAHUE U
MPUMEHSTH UX MIPU TOCTPOCHUU
CEUYECHHUII MHOTOTPAaHHUKOB METOI0M
MIPOCKIINIM;

UMETh IIPEJICTABIICHUE O Pa3BEPTKE
MHOTOTPaHHUKA M KpaTyaniieM myTu
Ha TTOBEPXHOCTH MHOTOTPaHHUKA;
UMETh TIPEJICTABIICHUE O KOHUYECKUX
CCUCHHUSIX;

UMETh TIPEJICTABIICHNE O KACAIOIUXCS
chepax ¥ KOMOMHAIIMH TEJI BPAIICHUS
U YMETh MPUMEHATH UX TIPU PEIICHUH
3ajay;

IPUMEHSTH TIPU PEIICHUH 337129
dbopMyITy pacCTOSIHHSI OT TOUKH JI0
IUIOCKOCTH;

BJIAJICTh Pa3HBIMH CIIOCOOAMHU
3aJlaHus PSIMOY YpaBHEHUSMHU H
YMETh MPUMEHSITh TIPU PEIICHUH
3amay;

NPUMEHSTH TP PEIICHUH 33729 U
JI0OKA3aTeILCTBE TEOPEM BEKTOPHBIN
METOJT U METO/I KOOP/IMHAT;

UMETh TIPEJICTABIICHHE 00 aKCHoMax
o0beMa, MPUMEHSTh (POPMYIIbI
00bEMOB MPSIMOYTOJILHOTO
napayyieJIenuie1a, MPU3MbI U




MHOTOI'PaHHUKOB C
HCIIOJIb30BAHUEM PA3JINYHBIX
METOZ0B, B TOM YHUCJIE U METOAA
CJIENOB;

MMETb NPEJICTABICHUE O
CKPEIIMBAIOUIUXCS TPSIMBIX B
IPOCTPAHCTBE U YMETh HaXOJIUTh
yrOJ U PACCTOSIHUE MEXKIY HUMU;
OPUMEHSTH TEOPEMBI O
napajiyIeIbHOCTU MPSIMBIX U
IJIOCKOCTEN B MMPOCTPAHCTBE MPHU
peleHny 3aaau;

YMETh MPUMEHSTh MapajuiebHOE
POEKTUPOBAHUE IS
nu300paxkeHus puryp;

YMETh NPUMEHSITh
NEPIEHAUKYISIPHOCTH NMPSIMON U
IJIOCKOCTH IIPU PEIICHUU 33/1a4;
BJI/IETh MOHATUIMHU
OpPTOTOHAJIBHOE MPOEKTUPOBAHUE,
HAKJIOHHBIE U UX MPOEKIINH,
YMETh MIPUMEHSTh TEOPEMY O TPEX
NEPHEHAUKYISPaX NP PEIICHUH
3a/1ay;

BJIAJETh MOHATUSIMU PACCTOSTHUE
Mexay purypamu B
IPOCTPAHCTBE, OOIIHIA
NEPIEHIUKYISP ABYX
CKPEILIMBAIOLIUXCS MPAMBIX U
YMETh MIPUMEHSTh UX IPH
pelieHny 3a1ay;

BJIAJETh MTOHATUEM YTOJI MEXKAY
OPSIMOM U MJIOCKOCTBIO U YMETh
IPUMEHSTH €r0 IIPU PELICHUN
3a/ady;

BJIa/I€Th MOHATUSMHM JIBYIPaHHBIN
yTOJI, YTOJI MEX]y INIOCKOCTSIMU,
NEPIEHIUKYISPHBIE ITIOCKOCTH U
YMETb IPUMEHSTh UX IIPU
pELIeHNH 3a]ad4;

BJIa/I€Th MOHATHUAMM NpU3Ma,
napajuiesIenuIel U IpUMEHATh
CBOMCTBA MapajuieJIenUIe1a pH
pELIeHUH 3aad4;

BJIa/IETh ITOHSATHEM
MPSIMOYTOJIBHBIN NapajuieenuIe]
Y IPUMEHSTh €r0 IPH PEIICHUH

NUpPaMUIBI, TETPadipa MpU PEeUICHUH
3ajay;

IPUMEHSTH TEOPEMBbI 00 OTHOIIICHUSAX
00BEMOB MpHU PELICHUHU 3a7aY;
MPUMEHSTh UHTETPA JIJIs
BBIYMCIICHUS 00bEMOB H
IIOBEPXHOCTEN TEJl BpaILCHU,
BBIUMCIIEHUS IJI0IAU C(HepUIECKOTo
nosica 1 00bemMa I1apoBOro CIIOS;
UMEThH MPEICTABICHUE O ABIKCHUAX B
IPOCTPAHCTBE: MapaJlJIETbHOM
nepeHoce, CHMMETPUU OTHOCUTENIBHO
TUIOCKOCTH, IEHTPAJIbHOMU
CUMMETPHH, IOBOPOTE OTHOCUTEIIHHO
IIPSIMOM, BUHTOBOM CUMMETPUH,
YMETh IPUMEHSITh X TTPH PEIICHUN
3ajzay;

UMETh IIPEJICTABIICHUE O TIOIIAIN
OpPTOTOHATBHON TIPOEKIINH;

UMETh TIPEJICTABIICHUE O
TPEXTPaHHOM U MHOTOTPAHHOM YTJIe
U IPUMEHSTH CBOMCTBA TUIOCKUX
YIJI0B MHOTOTPAHHOTO yTJia Mpu
pelIeHn! 3a/ay;

UMETh TIPEJICTABIICHUS O
npeoOpa3oBaHUU MMO00US,
TOMOTETHH U YMETh MIPUMEHSTh UX
IpU pelIeHUH 3a7aY;

YMETh pelaTh 3aJ1a4l Ha TIIOCKOCTH
METOJIaMH CTEPEOMETPUH;

YMETb NMPUMEHSTH (HOPMYIIBI 00HEMOB
IIpU pelIeHUH 33724




3azay;

BJIQ/ICTh MMOHSATHSIMHY MTUPAMHU/IA,
BUJIBI TUPAMU]T, DJIEMCHTHI
MIPaBUIILHOU MMUPAMUIBI U YMETh
MIPUMEHSTh UX MPU PEIICHUH
3azay;

UMETh NPEJICTABICHUE O TEOpPEME
Diinepa, NpaBUIIbHBIX
MHOTOTpaHHUKAX;

BJIAJIETh MOHSATHUEM TUIOIIATU
MIOBEPXHOCTEH MHOTOTPAaHHUKOB U
YMETh MIPUMEHSTh €T0 TPH
pELIeHUH 3a/a4;

BJIQJICTh MMOHSATUSMH TEJIa
BpalieHus! (IUIUHIP, KOHYC, I1ap
U cdepa), UX CEUEHUs U YMETh
NPUMEHSATH UX MPU PEIICHUN
3ajay;

BJIQJICTh IMOHATHUSIMH KacaTeIbHBIC
NPSIMBIC U TJIOCKOCTH U YMETh
NPUMEHSTH U3IPH PEIICHUN
3ajay;

UMETh TIPEJICTABIICHUS O
BITMCAHHBIX U OMHUCAHHBIX chepax
U YMETb MIPUMEHSTDH UX MPU
pElIeHUH 3a/a4;

BJIQ/IETh MOHSATUAMH 00BEM,
00BEMBbI MHOTOTPAHHUKOB, TEJI
BpAIlCHUs] ¥ IPUMEHATH UX TIPH
pEIICHUH 3a/a4;

UMETh TIPEJICTABIICHUE O
pa3BepTKe MIJIWHIPA U KOHYCA,
TUTOIIA/IM TIOBEPXHOCTHU ITUIMHAPA
U KOHYyCa, YMETh IPUMEHSTH X
Y peieHUN 3a71a4;

UMETh TIPEJICTABIICHUE O TUIOIIA N
chepsl U yMETh MPUMEHSITH €T0
IIpH pEIICHUH 3a71aY;

YMETh pelaTh 3a/1a4u Ha
KOMOWHAITUU MHOTOTPAHHUKOB H
TEJ BPAICHUS;

UMETH MPEJICTABICHUE O MOJJ00MHU
B IIPOCTPAHCTBE U YMETh pEIaTh
3a7a4y Ha OTHOILIEHUE 00BEMOB U
IUJIOIIA/IEH MMOBEPXHOCTEN
oA0OHBIX QUryp.

B noBce1HEBHOM )KU3HU U TIPU




W3YYEHHUHU JIPYTUX NPEIMETOB:
COCTAaBIIATH C UCIIOIb30BAHUEM
CBOICTB T€OMETPUUECKUX PUTYD
MaTeMaTUYECKUE MOACIIN IS
peneHus 3a1a4 NPaKTUIECKOro
XapakKTepa U 3a/1a4 U3 CMEKHBIX
NACHMILIAH, UCCIIEI0BATH
NOJIyYEHHBIE MOJAENH U
MHTEPIPETUPOBATD PE3YIIHTAT

BexTopsl BiianeTs NOHATUAMU BEKTOPHI U Jloctrxenue pesynbraToB paszaena Il
u UX KOOPJAWHATHI; HaxXO0JIUTh O0BEM Mapajuiesienuneaa u
KOOpAMHA YMETh BBITIOJHATH ONIEPALIUM HAJY TETpadJipa, 3aJJaHHBIX KOOPJAUHATAMHU
ThI B BEKTOpaMHU; CBOUX BEPILINH;
IpOCTpaH UCITIOJIB30BATh CKAJIIPHOE 3a/1aBaTh NPSIMYIO B POCTPAHCTBE;
CTBE MIPOU3BEJCHUE BEKTOPOB MPHU HaXOJUTh PACCTOSIHUE OT TOYKH J0
pelleHnN 3a]ay; MJIOCKOCTH B CUCTEME KOOPJAMHAT;
NPUMEHSITh YPABHEHUE HaXOJUTh PACCTOSTHUE MEKY
IUIOCKOCTH, (POPMYJITY PACCTOSTHUS CKPEIMBAIOIIAMUCS TPSIMBIMH,
MEXK]1y TOYKaMH, YpaBHEHUE 3aJIJaHHBIMU B CUCTEME KOOPJIMHAT
chepbl IpU pEIICHUH 3a]1a4;
MPUMEHSITh BEKTOPHI U METOJ]
KOOPAMHAT B IPOCTPAHCTBE IIpU
pelIeHuu 3a1a4
Uctopus Nwmets ipencraBienue o Bknanae | Joctuxenue pe3ynbraToB pasnaena I1
MaremMaTu BBIJIAFOIIUXCSI MATEMATUKOB B
KU pPa3BUTHUE HAYKHU;
IIOHUMAaTh POJIb MATEMATUKU B
pa3sutuu Poccun
MeTtonsl Hcnonb3oBaTh OCHOBHBIE METOBI Hoctrxenue pe3ynbratoB paszaena ll;
MaremMaTtu JI0KA3aTeNIbCTBA, IPOBOJAUTH IIPUMEHSATh MaTEMAaTUYECKNUE 3HAHUS
KU JI0KA3aTeJIbCTBO U BBIIIOJIHATH K MCCJICJIOBAHUIO OKPYKAIOILIETO

ONPOBEPIKEHHUE;

IIPUMEHSATH OCHOBHBIE METO/IbI
peLICHUsI MaTEMATUYECKUX 3a/1a4;
Ha OCHOBE MaT€MaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapakTepU30BaTh KPacoTy U
COBEPIICHCTBO OKPYKAIOILIErO
MHpA ¥ IPOU3BEAECHUN UCKYCCTBA;
IMPUMEHSATh IPOCTENIINE
IIPOTPAMMHBIE CPEICTBA U
3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBI IPU PELICHUH
MaTEMaTHYECKHUX 3a/1a4;
MOJIb30BaThCS MPUKIIAHBIMH
pOrpaMMamMu U MporpaMMaMu
CHMBOJIbHBIX BBIYHCIICHUMN

Mupa (MOJeIUpOBaHUE (HU3UIECKUX
MPOLIECCOB, 3a/1a4l SKOHOMHUKH )




2.COAEPKAHME YYEBHOI'O IPEJIMETA

AJire0pa u Hayas1a aHaau3a (YriyO0JIeHHbIH YPOBEHb)
10 knacc

IToBTOpEHUe
JelcTBUTEIbHBIC YHCIA

Hatypaneupie u 1menble uyucia. [enumocts uucen. OcHOBHas TeopeMa apu(pMETUKH
HaTypaJIbHBIX YUCeN. PallnoHanbHbIE, UPPALMOHAIBHBIC, TEUCTBUTENbHBIE YHCIIA, YUCIOBAs
npsiMas. YwucioBble HEpaBEHCTBA. AKCHOMATHKA JI€MUCTBUTEIBHBIX 4Huced. Moaynb
NENCTBUTENIBHOTO YMCiIa. MeTo1 MaTeEMaTUYECKON MHAYKIUH.

YucnoBble QYHKIMH

OmnpeneneHue YUCIOBOM (PYHKIMM U CcrmocoObl ee 3agaHus. CBolicTBa (DYHKIUH.
[lepuonuueckue u oOpaTHbIE PYHKIIUU

Tpuronomerpuyeckue pyHKuuu

YucnoBass OKpPY>KHOCTh Ha KOOPAMHATHOM miockocTu. OrmpejaelieHHe CHHYcCa, KOCUHYCA,
TAHT'€HCA M KOTaHTeHca. TpuroHoMeTpruieckue GyHKIIMH YUCIOBOTO U YIJIOBOTO apTyMEHTa,
uXx cBoiicTBa u rpaduxu. Cxarue U pacTsHKeHHE TpaUKOB TPUTOHOMETPUUECKUX (QYHKIUH.
OOpatHble TPUTOHOMETpUYECKUE (QYHKIIUH.

Tpuronomerpnyeckue ypaBHeHUs1

[IpocTeiimme TPUTOHOMETPUYECKUE YpPaBHEHUSI W HEpPABEHCTBA. METOIbl pELICHUS
TPUTOHOMETPUYECKUX YPABHEHUM: METOJ 3aMEHbl IEPEMEHHOW, METOJ Pa3JIOKEHUs Ha
MHOHUTENH, OJJHOPOJIHBIE TPUTOHOMETPUUECKUE YPABHEHHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIPAsKEHHUH.

@opmyJIbl  CIOXKEHHUS, NPUBCICHUS, JBOWHOIO aprymMeHTa, I[OHWXEHHS CTCIICHHU.
[IpeoGpa3zoBanre CyMMBbl TPUTOHOMETPUUYECKUX (YHKIIUN B MPOU3BEICHUE U TIPOU3BEACHUS
B CyMMY. MeTO/bl pellIeHHs] TPUTOHOMETPUUYECKUX YPaBHEHUH (POJOIIKEHHE).

KoMmiekcHbIEe YHCJIa

KowmmnekcHpie yncna U apupMeTHdecKrue omneparuu Haja HUMH. KOMIUIEKCHBIE 4ucia |
KOOpAWHATHAsA IUIOCKOCTh. TpuroHoMerpuueckas ¢Gopma 3alucyd KOMIUIEKCHOTO YHCIA.
KommnekcHble umncna W KBaapaTHble ypaBHEHHs. Bo3BeaeHHE KOMIUIEKCHOIO 4YHCIA B
cTernieHb. V3BnedeHne KBaipaTHOTO U KyOM4eCKOTo KOPHS U3 KOMIUIEKCHOTO YHCIIa

IIpouszBoaHas

OrnpeneneHue 4MCIOBOM MOCJIEA0BATEIBHOCTH, CIIOCOOBI €€ 3aaaHus u cBoicTBa. [Ipemen
YHCJIOBOM TOCJIEAOBATEIILHOCTH, CBOMCTBA CXOJSIIMXCS TIoclieaoBarenabHocTed. Cymma
OeckOHEeUHON reomeTpuueckoi mnporpeccun. llpenen ¢yHkuuu Ha OECKOHEUHOCTH U B
TOYKE. 3aJadd, MNPUBOASIIME K TMOHATUIO MPOU3BOJHOM, OIPEICICHUE NPOU3BOIHOM,



BBIYMCIICHUE TPOou3BOAHBIX. [loHsTHE Mpou3BOMHON n-ro mopsnka. JuddepenumrpoBanue
cinoxxknot pyukuuu. uddepenuupoBanre oOpaTtHol (GYHKIMU. YpaBHEHUE KacaTEIbHOU K
rpapuxy ¢ynkuud. IlpuMeHeHwe NPOW3BOMHOM JUIsl UCCleNOBaHUA (QYHKUMA Ha
MOHOTOHHOCTB U 3KCTpEMYyMBI. [[puMeHeHre MPOU3BOIHOM ISl TOKA3aTeIbCTBA TOXKAECTB U
HepaBeHCTB. [locTtpoenue rpagukoB dyHkiuid. [I[puMeHeHne NPOU3BOAHON JJIsE OTHICKAHUS
HanOOJIBIIEr0 W HaUMEHBIIEro 3HAYECHUN HEeNpepbIBHON (DYHKIHUM HA MPOMEXYTKE. 3aauu
Ha ONTUMH3ALHUIO.

KomOnHaTopuka u BepOATHOCTH

[IpaBuno ymuoxxenus. IlepectranoBku u (axtopuansl. BbiOOp HECKOJIBKUX 3JIEMEHTOB.
Coueranus u pasmenienusi. bunom Hetorona. Ciyyaiinble cCOOBITHS U UX BEPOSATHOCTH.

O6o0maromee NOBTOPEHUE

AJire0pa n Havasa aHaau3a (Yriay0JeHHbI YPOBEHb)
11 kaace
IHoBTOpenne matepuana 10 kiacca

MHuoro4jeHbl

MHorouieHbl OT OJHOM M HecKoJbkuX mnepeMeHHbIX. Teopema beszy. Cxema I'opnepa.
CumMeTpudecKre U OJJHOPOIHBIE MHOTOUJIEHBI. Y PABHEHHUSI BBICIIINX CTETICHEM.

Crenenn u kopuu. CreneHHble GyHKIIMHA

[TonsiTHE KOPHA N-U CTENEHU U3 NEHCTBUTEIBLHOrO unciaa. OyHKIMKU KOPHEUW N-U CTEICHU U3
JEUCTBUTENBHOTO 4YHCIa, HMX CBoiicTBa U rpaduku. CBoWcTBa KOpPHS N-i CTENEHH.
[Ipeobpa3oBaHne BBIpAXKEHUM, COJEPIKAIINX pamukanpl. OO00OIIEHWE TOHATHS O
nokasarene  creneHn.  CTemeHHble — (QYHKIMH,  HUX CBOicTBA ®W  rpaduKu,
BKJIFOYas JHU(GepeHIIMpOBaHNEe W WHTETpUpOBaHKe. V3BiIeueHne KOpHEH n-Ml CTENeHW W3
KOMIUIEKCHBIX YHUCE.

IHoka3aTenbHas u Jorapupmuyeckas GyHkuuU
[lokazatenbHas ¢yHKuusa, ee cBoiictBa u rpaduk. IlokasaTenpHbIE YypaBHEHUSA
u HepaBeHcTBa. [lonstue norapudma. Jlorapubmmueckas QyHKIus, ee CBOMCTBa U

rpaduk. CsoiictBa morapupmoB. Jlorapupmudeckue ypaBHEHHUS U HEPABCHCTBA.
HuddepennmpoBanne moka3zaTeabHON U TOTapuHMUIECKON PYHKITHH.

IlepBooOpa3Hasi M HHTErpa

IlepBooOpa3Has u HeomnpeaeaeHHbIH nHTerpail. OnpeaeneHHbli HHTETpaj, €ro BHIYUCICHUE
u cBoiicTBa. Beluucnenue miomagei miockux ¢uryp. Ilpumepsl npuMeHeHus UHTerpajia B
buzuke.

JIeMeHThI TCOPHUH BCpOﬂTHOCTeﬁ U MaTeMaTH4eCKOi CTATUCTHKH



BepositHocTh 1 reomeTpusi. HezaBucuMble TMOBTOPEHHS UCHBITAHUN C JABYMSI MCXOJaMH.
Craructuueckue MeToJbl o0paboTku uH(opMmanmu. ['ayccoBa kpuBasi. 3aKOH OOJIBIIKUX
YHCEJL.

YpaBHeHus 1 HepaBeHCTBa. CHcTeMBbl YPaBHCHUI M HEPABEHCTB

PaBHOCHMIBHOCTH ypaBHeHUH. OOIIKME METOJAbl pEIICHHUs YypaBHEHUH. YpaBHEHHS C
MonyinsMu. MppanuoHanbHble  ypaBHeHMA. [lokaszarenbCTBO HepaBeHCTB. PemieHue
pallMOHAJIBHBIX HEPABEHCTB C OJHOW IlepeMeHHOM. HepaBeHCTBa ¢  MOIYJISMMU.
HNppanvoHanpHble HEpaBEHCTBA. YPABHEHUS M HEPABEHCTBA C JBYMsS I[IEPEMEHHBIMU.
JunodanToBsl ypaBHeHUs. CHCTEMbI YpaBHEHUN. Y paBHEHUSI U HEPABEHCTBA C apaMETPaAMHU.

3akiII04YuTEIbHOE IOBTOPECHHUE

I'eomerpus
10 k1ace
BBenenue
[Mapaj1ebHOCTH NPAMBIX, IPSAMBIX M IIOCKOCTEH

[TapamienbHOCTh MPSAMBIX, TPSIMON M IUIOCKOCTH. B3anMHOE pacrojokeHue NpsIMbIX B
IPOCTPAHCTBE. YTOJI MEXIy NByMsi mpsimbiMu. [lapamienbHocTh 1uiockocted. Terpasap u
napasiiesienuIe 1

I[epneHAUKYJISAPHOCTHb NPAMBIX M IJIOCKOCTEH

[lepneHAUKYIAPHOCTh NPSAMOM M IUVIOCKOCTHU. [lepneHAnKyIsip U HaKJIOHHBIE. YTOJI MEXKIY
NpAMOM M IUIOCKOCThIO. JIByrpaHHblii yroi. l[lepneHauKyasspHOCTh TUJIOCKOCTEW  Yrodl.
Tpexrpannbiii yroji. MHOTOrpaHHbIN

MHoOrorpaHHuKu
[TonsTe MHOTOrpanHuka. [lpusma. [lupamuna. IlpaBriibHbIE MHOTOTpAaHHUKHA
Hexoropsble cBeieHUs U3 INIAHMMETPHUH

VYTIibl M OTPE3KH, CBA3aHHBIE C OKPYKHOCTBIO. Pemienne TpeyroabHuKkoB. Teopembl Menenas
u Yesbl. Dumric, runepOoa, mapadomna

O0o0aroee MOBTOPEHUE

I'eomerpus
11 xnace
BexTopsbl B npocTpaHcTBe

ITonaTue BexkTopa B mpocTpaHcTBE. C0KEHUE U BBIUYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha ynciio. KomrutanapHbie BEKTOPBI



MeToa KOOPpAUHAT B POCTPAHCTBE

Koopaunatel ToukMm W KoopauHATHl BekTopa. CKalspHOE MPOU3BEICHHWE BEKTOPOB.
VYpaBHenue miockoctu. JBmwkenus. [IpeodpazoBanue nogoous.

IunauHap, KoHyc, mwap

[Torstne nwmnmuHapa. I[lmomans moBepxHocTH mwiIMHApa. IloHstne konyca. Ilmomanp
MOBEPXHOCTH KOHYyca. YceueHHb koHyc. Cdepa u map. YpaBHenue cdepnl. Bzanmuoe
pacnionoxkenue cdepsl U miockoctu. KacarenbHas miaockocTs K cdepe. [lnomans cdepsi.

O0BeMBI TeJ

O6bem mpsiMoyroJibHOro mapasuienenumnena. OobeM NpsMoi mpu3Mbl U HUIUHAPA. OO0beM
HAKJIOHHOW MpPU3MBI, NUpaMHubl U KoHyca. OO0beM mapa u miomans chepsl. OObEMbI
IIapOBOI'0 CEIMEHTA, I1apOBOI0 CJIOS U IIAPOBOT0 CEKTOpa

3akiI04uTeIbHOE OBTOPEHUE PH MOAToTOoBKe K EI'D

3. TEMATHYECKOE INIAHUPOBAHUE

AJireOpa 1 Ha4YaJIa MATEMATHYECKOr0 aHAJIN3a

10 kiacc
No Conepxanue maTepuania Kon-Bo
4acoB
1 IToBTOpeHune MaTepuasia 7 — 9 Kiaccon 3
2 JlelicTBUTE/IbHbIE YUCJIA 12
MHOXeCTBO JIENUCTBUTEILHBIX YHCENT 7
Meton MaTeMaTHYE€CKON MHIYKIIUU 5
3 YucsoBbie QyHKIIUM 10
Omnpenenenne GyHKIMHA, CBOMCTBA (PYHKITHI
[lepuonuueckue u oOpaTHbIe PYHKITUU 5
4 Tpuronomerpuyeckue GyHKIUu 24
Tpuronomerpuyeckue GyHKIIMU YUCIOBOTO U YTIOBOTO 10
aprymMeHTa, uX CBOMCTBA U TpaduKu
OYHKIIMY CUHYC, KOCUHY, HX CBOMCTBA U TpauKu 4
[IpeobOpazoBanue rpayuk0B TPUTOHOMETPUUECKUX (PYyHKIIHI 3)
OYHKINUU TAHTEHC, KOTAHT'€HC, UX CBOMCTBA U rpaduku 2
OO6paTHbie TpUrOHOMETpUYECKHE (QYHKIIUU 3




5 Tpuronomerpuyeckue ypaBHeHUs U HEPABEHCTBA 10
[IpocTrenimme TPUroOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA 4
Metonbl peleHUss TPUrOHOMETPUUECKUX YPABHECHUN 6

6 IIpeoOpa3zoBanue TPUTOHOMETPUYECKHUX BbIPAKEHUIA. 21
DopmyIIbl CIOKEHUS, IPUBEACHUS, TBOUHOTO apryMEHTA, 10
MMOHWKEHUS CTETICHU
[IpeobpazoBaHue TPUTOHOMETPUIECKUX BHIPAKECHUM
Metobl peleHuss TPUrOHOMETPUUECKUX YPABHEHUN 3)
(TpooKeHuE)

7 KomiuiekcHble uncsia 9

8 IIpousBoanas 29
[Ipenen uncioBOM NOCIEA0BATEIILHOCTH 6
[ToHsiTHE TPOM3BOIHON, BEIYMCICHUE TPOU3BOIHBIX 7
VYpaBHeHUE KacaTeabHOM K Tpaduky QyHKIUU 5
[TpuMeHeHne pon3BOJHOM JJIs1 UCCIEAOBAHUS U MOCTPOCHUS 5
rpadukoB GyHKIHHA
[IprumeHeHue Npon3BOIHOM T4 OTHICKAHUSI HAMOOIBIINX U 6
HAaMMEHbBIINX 3HAYEHNUW BEJIMYHH

9 KomOuHaTopuka u BepOSITHOCTH 7

10 O6o0maroiee MNOBTOPeHUE 11

AuireOpa 1 Ha4YaJla MATEMATHYECKOr0 aHAJIN3a
11 kace

1 IHoBTOpenue matepuana 10 kinacca 4

2 MHoOro4ieHbl 10
MHOTOWIEHBI OT OJHOW NEPEMEHHOMN
MHOro4neHsl OT HECKOJIBKUX EPEMEHHBIX
YpaBHEHUS BBICIINX CTENICHEN 4

3 Crenenu u kopHHu. CTreneHHble GQyHKIUU 24
[ToHaTHE KOPHS N-U CTENEHU U3 JEUCTBUTEIBHOTO YHCIIA, €T0 8

CBOICTBA




[IpeoOpazoBaHue BhIpaXKEHUM, COIEPKAITUX PATAKAIIBI

Crenens ¢ T100BIM palluOHAIBHBIM TTOKa3aTeaeM. CTeneHHbIe 7
(YHKIMHU, UX CBOWCTBA U rpaduKu
W3BiieueHne KOpHEN U3 KOMIUIEKCHBIX YHCET 3
Ioka3atenbHas U JorapupmMuieckas QyHKIHU 31
[loka3zarenbHast pyHKIUS, €€ CBOMCTBA U rpaduk 3
[loka3zaTenbHble ypaBHEHHs 1 HEPABEHCTBA 3)
[lonsiTue norapudma, ero cBoiicTBa 6
Jlorapudmuyeckas QyHKIMs, ee CBOMCTBA U rpaduk 3)
Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA 7
HuddepenumpoBanne noka3zaTeabHOU U JorapupMUIEcKon 3)
byHKIMI
IlepBooOpa3Hasi u HHTErpaJ 9
JJIeMeHThI TEOPUH BEPOSITHOCTEH M MaTEeMATHYECKOM 9
CTATHCTUKH
YpaBHeHus1 u HepaBeHcTBa. CHcTeMBbl ypPaBHEHUI H 33
HEPaBEHCTB
PaBHOCUIIBHOCTD ypaBHEHUI U HEPABEHCTB 7
OO611ue MeTOIbI pellieHHs] YpaBHEHU I 3
VYpaBHEHUs ¢ MOIYISIMU 5
HppanuoHanbHble ypaBHEHUS 3
VYpaBHEHUS U HEPABEHCTBA C IBYMS IE€PEMEHHBIMU 3)
Cuctembl ypaBHCHHU I 6
3agayu ¢ mapameTpaMu 4
3akiII0YNTe/IbHOE TOBTOPEHHUE 19
I'eomerpus
10 k1ace
No Conep:xanue Marepuana KonmuecTBo
4acoB
1 | Beenenme 3
2 | lapaajieIbHOCTb NPSAMBIX, NPSAMBIX M MJIOCKOCTEMH 16

[TapannenbHOCTh MPSAMBIX, PSIMOM U INIOCKOCTH

Yron mexay AByMs IPSIMbIMHU




[TapannenbHOCTh MIIOCKOCTEN

Tetpasp u napamienenunen 6
3 | llepneHAMKYJSIPHOCTDH NPSMBIX U IIOCKOCTE 17
[TepneHAUKYJISAPHOCTD NPSIMOU U TTIOCKOCTH.
[lepnieHaUKYISp ¥ HAKIIOHHBIE. YTOJ MEKAY NPSIMOU U
IIJIOCKOCTBIO
ITeprieHAUKYIIAPHOCTD IIIOCKOCTEN. JIByrpaHHbIN yroOJI. 6
Tpexrpa"Hsiil yroj. MHOTOrpaHHbINA yroJl
4 | MHOrorpaHHMKH 14
[TonsiTe MHOTOrpanHuka. Ilpusma
[Tupamupa 4
[TpaBusibHBIC MHOTOTPAHHUKU
5 | HekoTopble cBeleHUS U3 IJIAHUMETPUU 12
VYTIIBl U OTPE3KH, CBSA3AHHBIE C OKPY>KHOCTHIO 4
Perienne TpeyrojibHIUKOB 4
Teopembl Menenas u UeBsl 2
Onnunc, runepbosa u napadosia 2
6 | O6o0malolIee MOBTOPEHUE 6
I'eomeTpus
11 kaacc
No Copaepxanue Marepuana Konunu-Bo
4acoB
1 | BekTopbl B IPOCTPAHCTBE 6
2 | MeToa KOOPpAUHAT B IPOCTPAHCTBE 15
KoopaunaTel TOUKM 1 KOOPJIMHATHI BEKTOPa 6
CkansipHoe IpOU3Be/ICHHE BEKTOPOB 9
3 | Hnauuap, konyc, map 16
Hunusap
Konyc 4
Cdepa
4 | O0beMBblI TeJ 17
O0BeM NpsMOYTOJIBHOTO Mapalyieienuneaa 3
O0beM npsAMON MPU3MBI U IIWIHHAPA
O0beM HaKIOHHOW MPU3MBI, TUPAMUIBI U KOHYCA 3)




O06bem mapa u riomanb chepbl

3akiI04uTeIbHOE IOBTOPEeHHE NPHU moaAroroBke Kk EI'J

14
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