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. IInanupyemble pe3yJbTaTbl 0CBOCHHS Y4e0OHOI0 MpeaMera
JIn4yHOCTHBIE pe3yabTaThl

JInuHOCTHBIE pe3yJIbTATHI B c(hepe OTHOIIEHHI 00yUyalommxcs K cede, K CBOeMY 3/10POBbBIO,
K MMO3HAHMIO ce0sI:

e oOpueHTanWsl OOYJAarOIIMXCsS Ha JOCTH)KCHHE JIMYHOTO CYACThs, PEATU3AIUI0 IMO3UTUBHBIX
JKU3HEHHBIX TEPCIEKTUB, HWHHUIIMATHUBHOCTh, KPEATUBHOCTh, T'OTOBHOCTH U CIIOCOOHOCTh K
JTUYHOCTHOMY CaMOOTIPEACIICHUIO, CIIOCOOHOCTh CTABUTH IEJIA U CTPOUTH KU3HECHHBIC IIJIaHbL;

® TOTOBHOCTH M CIIOCOOHOCTH 00ECIIeUUTh ceOe U CBOMM OJIM3KUM JOCTOMHYIO KU3Hb B IPOLIECCe
CaMOCTOSITEJIbHOM, TBOPYECKON M OTBETCTBCHHOM JCITEIbHOCTH;

® TOTOBHOCTh U CIHOCOOHOCTh OOyYaroOlIMXCs K OTCTAaUBAaHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCThH BBIPAa0AThIBaTh COOCTBEHHYIO TO3HIIHIO TIO
OTHOIIICHHUIO K OOIIECTBEHHO-TIOJUTHYCCKUM COOBITHSM TMPOILIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPHUH, TyXOBHBIX IICHHOCTEH W JOCTH)KCHUI HAIllel CTPaHBbI,

® TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS K CaMOPa3BUTHUIO W CaMOBOCHHTAHUIO B
COOTBETCTBHHM C OOIICYCIIOBEYCCKUMH IICHHOCTSAMH M HJeajJaMH TI'PaKJaHCKOTO OOIIeCTBa,
MOTPEOHOCTh B (PM3UYIECKOM CaMOCOBEPIICHCTBOBAHHUHY, 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON
JEATEBHOCTBIO;

® TPUHATHE W peau3alus [EHHOCTEH 370poBOro M Oe3omacHoro obpaza >KHM3HH, OCpexHOE,
OTBETCTBEHHOC W  KOMIIETEHTHOE  OTHOIIEHHWE K  CcOOCTBEeHHOMY  (pu3udyeckoMy U
MICUXOJIOTUYECKOMY 37I0POBBIO;

® HEMPUATHE BPEIHBIX PUBBIYCK: KYPEHUs, YIIOTPEOICHUS ATKOTOJISI, HAPKOTHKOB.

JInyHOCTHBIE pe3yibTaThl B cepe oTHomeHU oOyvarommxcsa K Poccmu kak k Pogune
(OreuecTBY):

® poccHiickass HUIACHTUYHOCTb, CIOCOOHOCTh K OCO3HAHHIO POCCHUICKOM HJIEHTUYHOCTH B
MOJIUKYIBTYPHOM COIIMYME, YYBCTBO MPHYACTHOCTU K HCTOPUKO-KYIBTYpHOU OOIIHOCTH
poccuiickoro Hapoaa u cyaroe Poccum, maTproTH3M, TOTOBHOCTE K Cly:keHHIO OTedecTBy, €ro
3allNTE;

® YBA)XXEHUE K CBOEMY HAapoJly, YyBCTBO OTBETCTBEHHOCTH Iepel PonnHON, ropnoctu 3a cBOM
Kpaii, cBor0 Pouny, mpoliioe U HacTosiee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHue K
rocy/1apCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

e (dopMUpOBaHHE YBaXXEHHUS K PYCCKOMY SI3BIKY KakK TOCYIapCTBEHHOMY S3bIKy Poccuiickoit
Oenepanyu, SBISIONIEMYCS OCHOBOW POCCHICKOM WASHTUYHOCTH M TIABHBIM (DaKTOpOM
HAIlMOHAJILHOTO CaMOOIIPE/IETICHUS;

® BOCIHTaHUE YBAXECHHS K KYIbType, S3bIKaM, TPATUIUSAM U 00bIYasiM HAPOJOB, IPOKUBAIOIINX
B Poccuiickon ®@enepauuu.

JInuHocTHBIE pe3yJbTaThl B cdepe OTHOMIEHHI 00y4alOIIMXCH K 3aKOHY, FOCYAapCcTBY U K
rPakIaHCKOMY 001EeCTBY:

® TPaXJAaHCTBEHHOCTb, IPAKJaHCKasl MO3UIMS aKTUBHOTO M OTBETCTBEHHOTO WEHa POCCUIICKOTO
00I11eCTBa, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE MpaBa U 00S3aHHOCTH, YBAXKAIOLIETO 3aKOH U
IMPpaBOMOPAIOK, OCOSHAHHO ITPUHUMAIOIICTO TPAAUITHOHHBIC HAITMOHAJIBHBIC U O6H1€‘-IGHOBC‘-IGCKI/I€
T'YMaHHCTHYECKHE U IEMOKpaTUYECKHE IEHHOCTH, TOTOBOT'O K YYaCTHIO B OOIIIECTBEHHON KU3HU;
® MpU3HAHHE HEOTUYKTAEMOCTH OCHOBHBIX TpaB M CBOOOJ YEIOBEKa, KOTOPHIC MPHHAIJIEKAT
KaKJIOMY OT POXAEHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX INpaB U cBoOOa 06e3
HapyLeHs IpaB U CBOOOJ] APYTUX JIUIL, TOTOBHOCTh OTCTaUBaTh COOCTBEHHbIE MPaBa U CBOOOIbBI
YCJIOBCKA U IrpaxaaHWHa COIrJIaCHO O6HlerI/ISHaHHI)IM IDpUHIUMIIaM U HOpMaM MEXAYHapOIHOI'O
npaBa U B coorBeTcTBUU ¢ KoHcturynumeit Poccuiickoit denepannu, npaBoBas U MOJIUTHYECKAS
IPaMOTHOCTH;



® MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOLIECTBEHHON
MPAKTUKW, OCHOBAaHHOE Ha JUAJIOTe KYJIbTYyp, a TakkKe pa3IudyHbIX (opM 0OIIECTBEHHOTO
CO3HaHMsI, OCO3HAHHUE CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

® UYHTEpPUOpU3ALMs LEHHOCTEH JEMOKPATUM W COLHMAIBHOM COJUAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B IPYIIIE WIM COLUAIBHON OpraHU3allNy;

® TOTOBHOCTh OOYy4YalOUMXCA K KOHCTPYKTMBHOMY YYacTHIO B TIPUHSATHHM PELICHHH,
3aTparuBaloOIIMX WX IpaBa W HHTEPECHl, B TOM YHCIE B PA3IUYHBIX (OpMax OOIIECTBEHHOM
camMoOpraHu3aluu, CaMOyIpaBiIeHUsI, OOLIECTBEHHO 3HAYUMOM JesITEIbHOCTH;

® TPUBEPKEHHOCTh UJCSIM MHTEPHALMOHAIN3MA, JPY>KObI, paBEHCTBA, B3aMOIIOMOIIIM HAPOJIOB;
BOCIIMTaHHME YBAXXKUTEJIBHOTO OTHOIIEHUS K HAllMOHAJIbHOMY JIOCTOMHCTBY JIFOJIEH, UX UyBCTBaM,
PEIUTHO3HBIM YOCKICHUSIM;

® TOTOBHOCTh OOYyYarOIMXCsl TPOTUBOCTOSTH HJACOJOTHH HKCTPEMHU3Ma, HalMOHAIU3Ma,
KceHo(poOMM; KOppYNMUUH; AUCKPUMHHALUMK TI0 COLMAIBHBIM, PEIUTHO3HBIM, pPAacCOBBIM,
HallMOHAJIbHBIM NPU3HAKAM U JPYTUM HEraTUBHBIM COLIMAIbHBIM SIBIICHUSIM.

JIuuHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLIEHHH 00YHAIOIIMXCS € OKPY:KAIOLIMMHU JIOAbMH:

® HPAaBCTBEHHOE CO3HAHUE U INTOBEJCHHUE HA OCHOBE YCBOEHHS OOIEYEIOBEYECKUX LEHHOCTEH,
TOJICPAHTHOT'O CO3HAHHA W IMOBCACHHA B IOJUKYJIBTYPHOM MHPEC, TOTOBHOCTH U CIIOCOOHOCTH
BECTHU JUAJIOT C IPYTUMH JIIOJIbMH, JOCTUTATh B HEM B3aWMOIIOHUMAaHUS, HAXOIUTh OOIIME LeNU 1
COTPYAHUYATDH AJIA UX HOCTHUIKCHUSA;

® IPUHATHE T'YMAaHHUCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE M J0OpOKeIaTeIbHOE
OTHOIIICHHE K APYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

® CHOCOOHOCTB K CONEPEKHUBAHHUIO U (POPMHUPOBAHHE TTO3UTHBHOTO OTHOIICHHS K JIFO/SM, B TOM
YHuCIe K JIMIAaM C OTPaHUYEHHBIMHA BO3MOKHOCTSIMH 3J0pOBbS M HMHBAIWAaM; OepexHOe,
OTBE€TCTBCHHOC M KOMIICTCHTHOC OTHOIICHHUC K (1)I/I3I/I‘~I€CKOMy N MCHUXOJOTHYCCKOMY 3J0POBBIO
APYTHX JII0/IeH, yMEHHE OKa3bIBAaTh IIEPBYIO TOMOIILB;

e (GOpMUPOBAHKE BBIPAKECHHOW B MOBEACHUH HPABCTBEHHOW MO3UIIMH, B TOM YK CJIE CIIOCOOHOCTH
K CO3HATEIIbHOMY BBIOOpY J00pa, HPaBCTBEHHOTO CO3HAHMS M MOBEJICHHS HAa OCHOBE YCBOCHHS
00I11eYeTIOBEYECKMX LIEHHOCTeH M HPaBCTBEHHBIX YYBCTB (YE€CTH, MAOJTra, CIPaBeIMBOCTH,
MUJIOCEPIUS U APYKETI00Us);

® pa3BUTHE KOMIIETEHIMH COTPYIHHYECTBA CO CBEPCTHHUKAMM, JETbMM MIIQJLIETO0 BO3pacCTa,
B3pOCIBIMH B  00pa3oBaTENbHOM, OOILIECTBEHHO IOJIE3HOM, YydeOHO-HCCIe10BaTeIbCKOH,
IIPOEKTHOM U IPYyTrUX BUIAX IEATEIbHOCTH.

JInyHoCTHBIE pe3yjbTaThbl B cdepe OTHOUIEHHI 00y4alIIMXCS K OKpYKaloleMy MUPY,
’KHBOM NPHUPOJE, XYA0’KECTBEHHOM KYJIbType:

® MHpPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTHSA HAayKH, 3HAYMMOCTHU
HayKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPUYECTBY, BJIaJIEHUE TIOCTOBEPHOU MHpopMarueit
O IEpeloBBIX JOCTH)KEHHAX M  OTKPBITUAX MHMPOBOM M OTE€YECTBEHHOM  HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTpONCTBE MUpPA U OOIIECTBA;

® TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAMOOOPA30BaHHIO, Ha TPOTHKECHUN
BCel )KM3HM; CO3HATENbHOE OTHOILIEHHE K HEMPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEITHON
npodeCcCHOHATBPHON U 00IIIECTBEHHOU JIEATETLHOCTH;

® DSKOJIOTHYecKasl KylbTypa, OepeXHOe OTHOUICHUS K POAHOM 3emiie, MpUPOJHBIM OOraTcTBam
Poccun m Mupa; mOHMMaHWE BIMSHUS COLMAIBLHO-DKOHOMMUYECKHX ITPOLIECCOB HAa COCTOSIHHE
MIPUPOTHOMN U COLMANIBHON Cpebl, OTBETCTBEHHOCTh 32 COCTOSIHUE IPUPOJHBIX PECYPCOB; YMEHHUS
U HaBbIKM pa3yMHOIO0 IpPHUPOAOIOJB30BAaHUS, HETEPIUMOE OTHOIIEHHE K JEHCTBHSIM,
MPUHOCALINM BpPEJ] 3KOJIOTUH; TPUOOPETEHHE OMbITA YKOJIOT0-HANPABICHHOMN JEITEeIbHOCTH;

® SCTETUYECKOE OTHOILIEHHS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY O0YCTPOHUCTBY COOCTBEHHOTO
ObITa.



JIn4HOCTHBIE pe3yabTaThl B cepe OTHOIIEHUI 00y4alOIIMXCS K ceMbe U POAUTENIM, B TOM
yycJie MOAr0TOBKA K CeMEHOM *KU3HHU

® OTBETCTBEHHOE OTHOLIEHHUE K CO3JAaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO NMPUHATUSA LIEHHOCTEN
CEeMEHHOM KU3HHU,

® TIOJIOKUTENBHBI 00pa3 CeMbH, POJUTEILCTBA (OTIIOBCTBA U MATEPHUHCTBA), MHTCPUOPU3ALIUS
TPaJAULHMOHHBIX CEMENHBIX LIECHHOCTEN.

JInuHOCTHBIE pPe3yabTaThl B chepe OTHOLIEHHS 00Y4YAIOIIHUXCSI K TPYAY, B cdepe cOluaIbHO-
IKOHOMMYECKHX OTHOLICHMIA:

e yBa)KEHUE KO BceM (hopmMam COOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOCH COOCTBEHHOCTH,

® OCO3HaHHBIM BBIOOp Oyaymiel mpodeccmu Kak MyTh W CHOCO0 peanu3alii COOCTBEHHBIX
KHU3HCHHBIX IIJIAHOB,

® TOTOBHOCTH OOyYalOUIMXCs K TPYA0BOH MpoeccroHabHOM 1eATeNbHOCTH KaK K BO3SMOXKHOCTH
y4acTHs B PEeUICHUH JTUYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, O0IIIEHAIIMOHATIBHBIX POOJIEM;
® TOTPEOHOCTHh TPYIUTHCS, YBAKEHHE K TPYAY W JIOIIM TpPYAa, TPYAOBBIM JIOCTHKCHHSM,
JOOPOCOBECTHOE, OTBETCTBEHHOEC W TBOPYECKOE OTHOIICHHE K Pa3HbIM BHJAM TPYIOBOM
NeSITeNIbHOCTH;

® TOTOBHOCTH K CaMOOOCITY)KMBAaHHIO, BKJIIOYas OOyYeHHWE U BBINOJHCHUE JIOMAITHHX
00s513aHHOCTEA.

JIMYHOCTHBIE pe3yJbTaThl B cdepe (PU3NYECKOro, NCHXOJOTHYECKOro, COLUUAJIBHOIO H
aKaJeMH4yecKoro 0,1aromnoJry4yms o0y4arommxcs:

e (¢usnyecKkoe, IMOLUOHAIBHO-TICUXOJIOTUYECKOE, COLMaIbHOE ONaromnoiydyue o0y4aronmxcs B
KU3HU 00pa30BaTEIbHON OpraHMU3alliy, OIIYIIEHHE NEeThbMHU 0E€30MaCHOCTH U MCHUXOJIOTHYECKOTO
KoM$popTa, THPOPMALTUOHHOW OE30MTACHOCTH.

MeTaI[pe)IMeTHble pe3yJabTaThbl
1. PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—lble JelcTBUA

BrinycKHUK HAy4YUTCSH:

® CaMOCTOSITEJIbHO ONpPEAENsATh 1LIeNIM, 3a/1aBaTh NMapaMmeTpbl U KPUTEPUHU, IO KOTOPHIM MOXKHO
ONPENIEINTh, UTO 1I€Jb TOCTUTHYTA;

® OIICHUBAaTh BO3MOXHBIC TOCIEACTBUS JIOCTHKEHUSI TOCTABJICEHHON IETU B JIESITEIBHOCTH,
COOCTBEHHOM JKM3HHU M YKU3HHU OKPYKAIOUIUX JIFOJIeH, OCHOBBIBASICH Ha COOOPAKEHUSIX ITUKH U
MOpaJly;

e cTaBUTh W (OpPMYyIHUpPOBaTH COOCTBEHHBIE 3a/laud B 0Opa30BaTENbHOW NIEATENHHOCTH U
KU3HEHHBIX CUTYaIHsIX;

® OIICHHUBATh PECYPCHI, B TOM YHCIIE BPEMS U JAPYrue HeMaTepHallbHbIe PECYPChl, HEOOXOAMMbIE
JUTSL TOCTUKEHUS TOCTaBICHHOM LIETH;

e BBIOMpATh TYyTh JOCTHXKEHUS I1I€NM, IUIAHUPOBATH pEIIeHHWE TIOCTaBIEHHBIX 3ajad,
ONTUMU3HPYS MaTepUATIbHBIC U HEMaTEePUATbHBIC 3aTPATHI;

® OpraHu3oBbIBaTh J(PQPEKTUBHBIA TMOWCK PECcypcoB, HEOOXOMUMBIX JJS  JIOCTHIKEHUS
IIOCTaBJICHHOM IICIIH;

® COIMNOCTABJISATH MOJYUYECHHBIN PE3YNIbTAT JEATEILHOCTH C MIOCTABIEHHOMN 3apaHee 1eIbIO.

2. Tlo3naBaTe/ibHbIEe YHHBEPCAJIbHBIE yUeOHbIe 1eiicTBUS

BbInyCKHUK Hay4YuTCH:
® 1CKAaTh M HaxOAUTh OOOOIIEHHBIE CHOCOOBI PELIeHHs 3ajad, B TOM 4YHCIE, OCYIIECTBIAThH
pa3BepHyTbIi WHGOPMAIMOHHBI TMOMCK W CTAaBUTh HA €ro OCHOBE HOBbIE (y4yeOHbIE H
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MO3HABaTENIbHBIC) 3a]1a4H;

® KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH HHOOPMAITUIO C PA3HBIX MO3UIIMN, paclo3HaBaTh
1 (PUKCUPOBATH MPOTUBOPEUUS B MHGOPMAITMOHHBIX HCTOUYHUKAX;

® UCIIOJIB30BaTh  Pa3jMYHbIC MOJEIBbHO-CXEMaTHYECKHE CpEICTBA Il TPEICTaBICHUS
CYIIECTBEHHBIX CBsI3€H M OTHOIICHUH, a TAK)KE MPOTUBOPEUNHA, BHISBICHHBIX B HH(POPMAIIMOHHBIX
HCTOYHHUKAX;

® HaxOJWUTh M TPUBOJUTHL KPHUTHYECKHE apPTyMEHThI B OTHOIICHHH JCHCTBUH W CYXKICHUU
JIPYroro; CIIOKOMHO M Pa3yMHO OTHOCUTHCA K KPUTHYECKHM 3aMEYaHHSIM B OTHOIICHUH
COOCTBEHHOTO CYXKJIEHUSI, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHUS,

® BBIXOJIUTH 3a pPAMKH Y4YeOHOTO MpeaMeTa M OCYIIECTBIATH IeJICHANIPABICHHBIA ITOUCK
BO3MOJKHOCTEH JJII IIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHSI;

e BBICTPAMBATh MHAMBHAYAIbHYIO 00pa30BaTECIbHYIO TPACKTOPHIO, YUUTHIBAsS OTPAHUYCHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIEC OTPAaHUUYCHUS;

® MEHATH M YACPKUBATH Pa3HbIC MO3HUIIMH B TIO3HABATEIHLHOM JCSITCIIBHOCTH.

3. KoMMyHHKaTHBHbIEe YHHBEpPCcaIbHbIe yueOHblIe IeiicTBUS

BbInyCKHUK HAYYUTCSH:

® OCYILIECTBIATH JENOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMH (KaK
BHYTPH 00pa30BaTeNIbHOW OpraHU3allMM, TaK M 3a €€ MpeJesaMH), Moa0upaTh MapTHEPOB IS
JICNIOBOM KOMMYHHMKAIIUU HCXOAs U3 COOOpakeHUN pPe3yIbTaTMBHOCTH B3aWMOJCUCTBUA, a HE
JIMYHBIX CUMIIATHH;

® TIpU OCYIIECTBICHUU TPYIIOBOM pabOTHI OBITH KaK PYKOBOAHUTENEM, TaK U YICHOM KOMaH[IbI B
pasHbIX poJsixX (reHeparop uaei, KPUTUK, UCTIOTHUTENb, BBICTYIAIOIIUNA, SKCIEPT U T.1.);

® KOOPIAMHMPOBATH U BBINOJHATH pPabOTy B YCIOBHUSX pEATbHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

® Ppa3BEpHYTO, JIOTMYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIB30BaHUEM a/I€KBATHBIX
(YCTHBIX ¥ MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

® pacrno3HaBaTh KOH(JIMKTOTEHHBIE CUTYaIlMH W MPEAOTBpPAIIATh KOH(IUKTHI JO UX aAKTUBHOU
(da3pl, BBICTpauMBaTh JICJIIOBYI0O M OOpa30BaTEIbHYI0 KOMMYHMKAIIMIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYKJICHUM.

IIpeameTHbIe pe3yabTaThI
Ba3oBblii ypoBeHb
«IIpobeMHO-(pyHKIMOHAIBHBIEC Pe3yJIbTATHD)
e Brmyckauk Hayuutcss B 10-11-m kiraccax: Ui MCIIONIB30BaHHS B TOBCEAHEBHOM KHU3HU U
o0ecriedeHrsT BO3MOXKHOCTH YCIIEITHOTO TPOJOJDKEHUsT 00pa30BaHUS IO CIICIUAIBHOCTSIM, HE
CBSI3aHHBIM C MTPUKJIAHBIM UCIOJIB30BAaHUEM MATEMAaTHUKH.
¢ BhINyCKHUK NOJYYUT BO3MOXKHOCTh HayuuThesl B 10—11-M knaccax: 0ns pazeumus mviuiienus,
UCNONIL308AHUSL 8 NOBCEOHEBHOU HCUSHU U 0OecneyeHUs 603MOHCHOCU YCHEUHO20 NPOOOIHCEHUS]
06pazo8anuus NO CReYUaIbHOCMAM, He CEA3AHHbIM C NPUKIAOHBIM UCNONIb308AHUEM MAMEMAMUK.

DJIeMeHTBI TEOPMH MHOKECTB 1 MATEMAaTHYEeCKOM JIOTMKH

BbpInyCKHUK HAy4YUTCSH

e OmnepupoBars Ha 6a30BOM ypOBHe1 MOHATUAMU: KOHEYHOE MHOXKECTBO, DJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, IE€peceyeHre U OObEIMHEHHE MHOXECTB, YHCJIOBbIE MHOXXECTBA Ha
KOOPAMHATHOMU IIPSAIMOM, OTPE30K, NHTEPBAJ;

! 311ech u masee: pacio3HABATH KOHKPETHEIE IPHMEPH! OOIIHX TIOHSTHIT [TO XapaKTEPHBIM IIPU3HAKAM, BBIIOTHSTH
JIEHCTBUS B COOTBETCTBUHU C ONPEACICHUEM U IPOCTEHIIMMY CBOMCTBAMU IOHATUMN, KOHKPETU3UPOBATh IPUMEPAMHU
0011e TOHATHS.



e omepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMH: YTBEPXKACHHE, OTPHUIIAHHE YTBEPIKICHUS,
UCTUHHBIE U JIOKHBbIE YTBEp)KIEHUS, TMpPUYMHA, CJIEICTBUE, YaCTHBIM ciay4ail o01ero
YTBEPKICHUS, KOHTPIIPUMED;

® HAXOAWUTH MepecedyeHrue U OOBbEAMHEHUE IBYX MHOXECTB, IMPEICTABJICHHBIX TIpaduyecku Ha
YUCIIOBOM MPAMOI;

® CTPOWTH Ha YHCIOBOW MPSAMOM TOJMHOXKECTBO YHCIOBOTO MHOJKECTBA, 3aJaHHOE
MIPOCTEHIIIMMH YCIIOBUSIMU;

® pacro3HaBaTh JIOKHBIC YTBEPXKICHHUS, OMIMOKM B pAacCyXkJICHUAX, B TOM UHUCIE C
HCIOJIb30BAHUEM KOHTPIIPUMEPOB.

B nosceonesnoti srcuznu u npu uzyueHuu Opyeux npeomemos:

® JCMOJb30BaTh YMCIOBBIE MHOXKECTBA Ha KOOPAWHATHOW MPSMOM MJisi ONMMCAaHUS PEAbHBIX
MIPOLIECCOB U SBJICHUM;

® TIPOBOJUTH JIOTHYECKHUE PACCYKIICHUS B CUTYAIUSAX TTOBCETHEBHOM KU3HHU.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHTHCSH:

o  Onepuposamv’ NOHAMUAMU: KOHEUHOE MHOJICECEO, HNEMEHN MHONICECMEd, NOOMHONCECIEO,
nepeceuenue U 00bEOUHEHUE MHOMCECME, YUCTOBble MHONCECMBA HA KOOPOUHAMHOU NPAMOU,
ompe30K, UHMep8al, NOJLYUHMEPBAL, HNPOMENCYMOK C BbIKOJIOMOL MOuKol, 2epaghuyeckoe
npeocmasieHue MHONCeCma Ha KOOPOUHAMHOU NIOCKOCMU,

® onepuposamv NOHAMUAMU: YMEepIHCOeHUe, OMPUYAHUE YMBEPHCOCHUs, UCMUHHbLE U JIOJHCHbIE
VMBEepHCOeHUsl, NPUYUHA, CIe0CmElUe, YACMHbIU CYy4atl 00we20 YmeepiucoeHus, Konmpnpumep,

® npogepsamb NPUHAONEHCHOCb INEMEHMA MHONCECMEBY,

® HaxoOoumv nepeceueHue U 00veOUHEHUe MHONCeCms, 6 MOM Hucie npeocmasieHHbIX
epaghuuecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCTU,

®  1POBOOUMb OOKA3AMEIbHBLE PACCYHCOEHUS OJisL 000CHOBAHUSL UCHUHHOCIU YINGEPIHCOCHUI.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

® UCNONBL306AMb YUCTOBblE MHOMCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
naocKkocmu OJisl ORUCAHUSL PEATIbHBIX NPOYECCO8 U AGIeHUN,

® 1P0BOOUMb OOKA3AMEIbHBIE PACCYHCOCHUS 8 CUMYAYUSIX NOBCEOHEBHOU JHCU3HU, NPU peuleHUU
3a0ay4 uz opyaux npeomMemos.

Yucna u BbIpaxeHUs

BbinmycKHUK Hay4nTCS:

e OmepupoBaTh Ha 0a30BOM ypOBHE MOHATHSAMHU: L€J0€ YHCIO, JEeITUMOCTh YHCEel,
OOBIKHOBEHHasl JpoOb, AecSITUYHas ApoOb, pPAlMOHATIBLHOE YHUCIO, NPUOIMKEHHOE 3HAYEHUE
4KClla, 4acTb, JOJS, OTHOLIEHHWE, IMPOLEHT, MOBBILEHUE W IOHWKEHUE Ha 3aJaHHOE YHCIIO
MPOIIEHTOB, MAcCIITa0;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATUAMH: JIOrapu(M YHUCla, TPUTOHOMETpUYECKas
OKpPY>KHOCTb, I'paJlyCHasl Mepa yria, BEIUYHHA YIJIa, 3alaHHOT0 TOUYKOM Ha TPUTOHOMETPUYECKON
OKPY>KHOCTH, CUHYC, KOCUHYC, TAHT'€HC ¥ KOTAHI'€HC YTJIOB, UMEIOLIUX ITPOU3BOJIbHYIO BEINUUHY;
® BBINOJHATH apU(PMETHUECKUE TEHCTBUSA C LIETBIMU U PALlMOHATIBHBIMH YHCIIAMU;

® BBINOJHATH HECIOXKHBIE MPEeoOpa3oBaHUs YHMCIOBBIX BBIPAKEHUH, COJEpXKallUX CTEHeHU
qucen, TM00 KOPHU U3 Yucel, 1100 JorapuMbl YUCET;

® CpaBHUBAThH pallOHAIbHbBIE YHCIa MEXKAY COOOI;

® OILIEHHWBATh U CpPaBHUBATh C PALMOHAIBHBIMM YWCIAMM 3HAYEHMs ILIENbIX CTEMEHEeW uucel,
KOpHEH HaTypaJbHOM CTETIEHU U3 YHCEll, IOTapru(pMOB YUCEI B IPOCTHIX CIydasx;

e 1300paxaTh TOYKAMH Ha YUCIOBOM MPSAMOM IIeIble ¥ pallMOHaIbHbIE YUCIIa;

e u300pakaTb TOYKaMH Ha YKCJIOBOM MPSAMOM LeNnble CTENeHW 4YHCesl, KOPHU HaTypalbHON
CTETEeHU U3 YHUCEIl, JIOrapu(Mbl YUCEI B IPOCTHIX CIyUasix;

2
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® BBINONHITH HECIOXKHBIE MpeoOpa3oBaHUs IENBIX M JPOOHO-pAIIMOHATBHBIX OYKBEHHBIX
BBIPAKEHHUI;

® BBIPAXKATH B MPOCTEHIIINX CIIyYasX U3 PABEHCTBA OJHY MEPEMEHHYIO Uepe3 JAPYyTHe;

® BBIUUCIATH B MPOCTHIX CIIYYasiX 3HAYCHUS YHCIIOBBIX U OYKBEHHBIX BBIPAKCHHH, OCYIIECTBIISS
HE0OXO0IMMBIC TTOJICTAHOBKHU U MPeoOpa3oBaHUS;

e U300pakaTh CXeMATHYCCKHU YIrojl, BEIMYMHA KOTOPOTO BRIPAXKECHA B IPajycax;

® OIICHMBATh 3HAKHM CHHYCA, KOCUHYCA, TAHICHCA, KOTAHT'€HCAa KOHKPETHBIX YIJIOB.

B nosceonesnoti scusnu u npu uzyueruu Opyeux yueOHvix npeomMemos:

® BBINOJHITH BRIYUCICHUS MPU PEIICHUH 33/1a4 MPAKTHYECKOTO XapaKTepa;

® BBINONHITh MPAKTHYECKUE PACUEThl C HCIOJIB30BAHHWEM IPH HEOOXOJUMOCTU CIPABOYHBIX
MaTEPHUAJIOB U BEIYUCIUTEILHBIX YCTPOUCTB;

® COOTHOCUTH pEaTbHBIC BEIMYMUHBI, XapPAKTCPUCTHUKH OOBEKTOB OKPYXKAIOIIETO MHpa C HX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;

® JHCIOJIb30BaTh METObI OKPYIJICHUS, PUOIMIKECHUS Y MPUKHUIKHA MPH PEIICHUH MPAKTHICCKHX
3a/a4 MOBCEIHEBHOM KU3HH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHThCS:

e (C80000HO Onepuposamsv NOHAMUAMU. Yeloe YUCTO, OeNUMOCHb Yucel, 00bIKHOBeHHAsE OpOoDb,
oecsimuynas Opodb, PAYUOHAILHOE YUCLO, NPUOIUINICEHHOE 3HAYEeHUe YUCAA, Yacmb, 00,
OmMHOWEeHUe, NPOYEHM, NOBbLULeHUEe U NOHUIICEHUE HA 3A0AHHOe YUCTIO NPOYEHMO8, Macuimao,

®  PUBOOUMb NPUMEPDL HUCEIL C 3A0OAHHBIMU CEOUCMBAMU OCTUMOCTIU,

® Onepuposamv NOHAMUSIMU. JI02APUDM YUCTA, MPUCOHOMEMPULECKAST OKPYICHOCHb, DAOUAHHAS
u epadycuhas mepa yena, 6elUduHa Yerd, 3A0aHHO20 MOYKOU HA MPUCOHOMEMpUecKoll
OKPYIACHOCIU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y208, UMEIOWUX NPOU3BOTILHYIO 8eTUYUHY,
yucia e u m,

® GLINOAHAMb apupmMemuieckue 0elucmsus, couemas YCmHuvle U NUCbMeHHble NPUeMbl, NPUMEHSs
npu He0OXOOUMOCMU BLIYUCIUMENbHBLE YCIMPOLCMEA;

®  HAXOOUMb 3HAYEHUs. KOPHS HAMYPAIbHOU CMenenu, Cmenenu ¢ payuoHaIbHbIM NOKA3amesem,
J102apughma, ucnoawb3ys npu HeoOXo0UMOCMU GbIYUCTUMENbHbIE YCMPOUCEd,

® 11071b308aMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACUEmax,

® 1POBOOUMb NO UBBECHBIM (DOPMYIAM U NPABULAM NPeoOPA306aHUsl OYKEEHHbIX BbIPANCEHUIL,
BKIIOHAIOWUX CIMENEHU, KOPHU, T02APUPMbL U MPUSOHOMEmpUudecKue QyHKYuu,

® HAXOOUMb 3HAYEHUS HUCLOBbIX U OYKBEHHbLIX BbIPANCEHUL, OCYUecmsisis HeoOXooumbie
NOOCMAHOBKU U NPeoOPA308aHUsL,

® U300paAdNCAMb CXEMAMUYECKU Y20, 8ETUUUHA KOMOPO2O BbIPANCEHA 6 2PA0YCax Ul pAOUaHax,
® UCNONBL306AMb NPU peuleHul 3a0ay MabauiHble 3HAYEHUS MPUSOHOMEMPUYECKUX QYHKYULL
Venos;

®  GLINONIHAMb NEPEBOO GENUUUHBL Y2d U3 PAOUAHHOU MEPbL 8 2PAOYCHYIO U 0OPAMHO.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

®  GLINONHAMb QCUCMBUSL C YUCTIO8bIMU OAHHBIMU NPU PeUeHUU 3a0ad NPAKMUYECKO20 XapaKkmepa
U 30044 U3 PAIUYHBIX obaacmeli 3HAHUU, UCNOAL3YS NPU HEOOXOOUMOCMU CHPABOYHbLE
Mamepuansl U blYUCIUMENbHbIE YCMPOUCMBA,

® OyeHusamv, CPAGHUBAMb U UCNOIL308AMb NPU PEUeHUU NPAKMUYeCKUx 3a0ay YuUciosvle
3HAYEHUsl  PealbHbIX — GelUYUH,  KOHKPEemHble  YUCI08ble  XAPAKMEPUCTUKU — 00beKmos
OKpYHCaArOUieco Mupa

YpaBHeHHS U HEPABEHCTBA

BbpInyCKHUK HAy4YHTCSH:

e Pemarh JMHEHHBIC YPaBHEHUS U HEPABEHCTBA, KBaJPATHBIC YPaBHEHUS,

e pemath Jorapudmuueckue ypaBHenus Buaa log , (bx + ¢) = d u mpocreiine HepaBeHCTBA
Buja log , x <d;



e pelaTh MOKa3aTelbHbIe ypaBHEeHHs, B a° o= d (rae d MOXKHO IPEICTaBUTh B BUIE CTCIICHH
C OCHOBaHHMEM a) M MpocTeiimue HepaBeHcTBa Buaa @ < d  (rme d MOXKHO IIPEICTaBUTL B BHJE
CTEIICHU C OCHOBAHHEM a);.

® MPUBOJIUTH HECKOJBKO NMPUMEPOB KOPHEW MPOCTEUIIEr0 TPUTOHOMETPUYECKOTO YpPaBHEHUS
BUJA: Sin X =&, COS X =a, tgX =a, Cctg X = a, rue a — TabIM4HOE 3HAYEHUE COOTBETCTBYIOIICH
TPUTOHOMETPHUECKON (PYHKITHH.

B nosceonesnoil srcuznu u npu uzyueHuu Opyeux npeomemos:

® COCTaBJISATh M pEIIaTh YPAaBHCHHS W CHUCTEMBl YPAaBHCHHH TPH PEIICHUU HECIOXKHBIX
MPAKTUYECKHX 3a/1a4.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

e Pewamsv payuonanvhvle, NOKA3amMenbHble U 102apUpMUYEcKue YpasHeHus U HepaseHcmad,
npocmeuuiue UPPAYUOHATIbHbIE U MPUSOHOMEMPUYECKUe VPAGHEeHUs, HepageHcmea U UuUx
cucmembl;

® UCNONBL306AMb MEMOObl PeuleHUs YPAGHEeHUIL: npugedeHue K UOY «NPOU38e0eHuUe PAGHO HYI0»
UNU «4ACTHOE PABHO HYIIOY, 3AMEHA NePeMeHHbIX,

® UCNONBL306AMb MEMOO UHMEPBANO08 O PEULeHUsl HEPABEHCME,

® UCNONB306aMb epaghuUecKuil Memoo OJist NPUOTUNCEHHO20 PeuleHUsl YPABHEHUI U HePABEHCME,
® u300padcamv HA MPUSOHOMEMPUYECKOU OKPYICHOCMU MHONCECMBO peuleHUll npocmenuux
MPULOHOMEMPULECKUX YPABHEHULL U HEPABEHCME,

® GLINOIHAMbL OMOOP KOPHEU YPAGHEHUll UWIU PeueHull HepaseHcme 6 COOMEEemCmeuu ¢
OONOIHUMENbHBIMU YCTIOBUAMU U O2PAHUYEHUSMU.

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux yueOHvlx npeomMemos:

® CcoCmasnAms U peulams YPaeHeHUs:, CUCTeMbl YPAGHEHUI U HEPABEHCBA NPU PeuleHul 3a0ay
Opy2ux yueOHviX npeomMemos;

® UCNONBL306AMb YPABHEHUSI U HEPABEHCMBA OJisl NOCMPOEHUsT U UCCIe008AHUS NPOCMeUuux
Mamemamuyeckux mMooesell peaibHblX CUmyayuti uiu NPUKIaoHbIX 3a0a,

® yuemb UHMEPNPEMUPOBAMb NOLYYEHHbIL NPU PeuleHUuU YVPABHeHUs, HepaseHcmed Uil
cucmembvl pe3yibmam, OYeHU8amv e20 npasoonooodue 6 KOHmMeKcme 3A0AHHOU pPeabHOll
cumyayuu uiy NPUKIAOHOU 3a0ayul.

DOyHKIUH

BbinmycKHUK Hay4HnTCS:

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSMU: 3aBUCUMOCTb BEJIMYMH, (QYHKIUS, apTyMEHT U
3HaueHue (yHKUMH, OOJACTh ONpENEeNeHUsT W MHOXKECTBO 3HAYeHHH (QYHKIMH, Tpaduk
3aBUCUMOCTH, Ipaduk QyHKIUH, HYIU (PYHKLUUHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pacTaHHUe
Ha YHUCJIOBOM IPOMEXYTKe, YObIBaHHE Ha YHCIOBOM IPOMEXKYTKE, HauOoOJbllee U HauMEHbIIIee
3Ha4YeHHe (QYHKLUHU Ha YUCIOBOM IIPOMEKYTKE, IepuogndecKas GyHKIUs, IEPHOL;

e oOnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMU: HpsiMas U oOpaTHas MPONOPIHMOHATBHOCTh
JMHEWHas, KBaJpaTHyHasi, JorapudmMudeckas U Mokas3arenbHas (yHKIUH, TPUTOHOMETPHUECKUE
byHKIHH;

® pacro3HaBaTh IpaUKU MEMEHTAPHBIX (QYHKIMN: MPSIMON U 0OpaTHOM MPONOPLUOHATIBHOCTH,
JMHEWHOW, KBaJIpaTUYHOM, JTorapu(pMUIECKOil 1 ToKa3aTenbHON QyHKINH, TPUTOHOMETPUUIECKUX
byHKIHIH;

® COOTHOCUTH I'paUKU PIEMEHTApHBIX (YHKUUH: NMpsSMONH M 00paTHONW MPOMOPLHUOHATIBHOCTH,
JMHEWHOW, KBaJIpaTUYHOM, Torapu(MUIecKoil 1 moka3aTenbHON QyHKIUH, TPUTOHOMETPUUIECKUX
¢byHKIMH ¢ popmynamMu, KOTOPEIMHU OHH 3a/1aHBbI;

® HaxOJUTb MO rpaduKy NPUOIMKEHHO 3HAYCHNUS (YHKIIMU B 33aHHBIX TOUKAX;

e omnpenensaTh MO TpapuKky cBoiicTBa (YHKIMM (HYIM, HPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIIINE U HAMMEHbIIINE 3HAYSHUS U T.I1.);

® CTPOUTH 3CKHM3 rpaduka (QYHKIUH, YIOBJIETBOPSIOUIEH NPUBEICHHOMY Ha0Opy YCIOBUMI
(mpoMeXyTKu Bo3pacTaHusi / yObIBaHMS, 3HAaYeHHE (DYHKUMHM B 3aJaHHOW TOYKE, TOYKHU
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9KCTPEMYMOB U T.11.).

B nosceonesnoil srcuznu u npu uzyuenuu Opyeux npeomemos:

e oOmpeaensTh Mo rpaduKkaM CBONCTBA PEANBHBIX IMPOIECCOB M 3aBUCHUMOCTEH (HAUOOIbIIHE U
HAaMMCHBIINE 3HAYCHUS, IPOMEKYTKH BO3pACTAHUS M YOBIBAHHS, POMEKYTKH 3HAKOTIOCTOSTHCTBA
U T.IL);

® HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKOW CUTYAaIlNH.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

o Onepuposamv NOHAMUAMU. 3A6UCUMOCTb BEIUYUH, DYHKYUA, APSYMEHM U 3HAYeHUue QYHKYUU,
obnacms onpedenenus U MHONCECBO 3HAYEHUl YHKYyul, 2pagux 3a8ucumocmu, 2pagux
Qyukyuu, HyIu @OYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, B03DACMAHUE HA YUCLIOB0OM
npomedxcymke, YOvleaHue HA YUCIO80M NPOMENCYmKe, HaAuboIbuiee U HauMeHbuiee 3HAYEHUe
QYHKYUU HA YUCTOBOM NPOMEICYMKe, NEePUOOUYecKas QYHKYuUs, nepuoo, Yemudas U Heuemudas
@yuryuu;

® onepuposamv  NOHAMUAMU: NPAMAs U 0OpAMHASL  NPONOPYUOHAILHOCb,  JUHEHAS,
K6aOpamuitasl, 102apupmMuieckas u NOKA3amenbHas PyHKyuu, mpuecoHomempuieckue yHKyuu,

® onpeodenims 3HaUeHUe QYHKYUU NO 3HAYEHUIO apeyMeHma Npu PasiudHbIX cnocobax 3a0aHus
@yuryuu;

® cmpoums epaguru u3yUeHHbIX HYHKYULL,

® onucwieamv No epapuky u 8 NPoCMeuuux CiyHasx no gopmyne nogeoenue u CEOUCMBA
@yuKyul, Haxo0ums no epaguxy yHKyuu HauboIbLUIUe U HAUMEHbUIUE SHAYEHUS,

® cmpoums 9CKU3 2cpagura @yHKyuu, y0osremeopsouel NpugeodeHHoMy HAOOpY YClo8ull
(npomedcymku  803pacmanus/yovléanus, 3HayeHue @OYHKYuu 6 3A0aHHOU mouKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U M.0.);

® pewamsv ypasHenus, npocmetiuiue CUCIEeMbl YPAGHEHUL, UCNOAb3YsL CEOUCMEA (DYHKYUL U UX
epaghuxos.

B nosceonesnoti srcuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

® onpedensimb No epagpukam U UCNOIBL308AMb O/l pPeuleHuss NPUKIAOHbIX 3a0ay CEOUCMBA
PEANbHbIX NPOYecco8 U 3aeucumocmell (Hauboavuue U HAUMEHbUUE 3HAYEHUs, NPOMENCYMKU
go3pacmanus u yovl8anus yHKYUY, npoOMenHCymKy 3HaKONOCMOAHCMEA, ACUMNIMOMbL, Nepuoo u
m.n.);

® UHMEPNPemupoB8amy C80UCMEA 8 KOHMEKCNe KOHKPEMHOU NPAKMUYEeCKOU CUMyayuu,

® onpedensimv No epaguram npocmeuuiue XapaKkmepucmuky NepUuoOUYecKUx npoyeccos 6
ouonocuU, IKOHOMUKe, MY3blKe, PAOUOCEA3U U Op. (AMNAUMYOd, nepuoo u m.n.)

DJIeMEHThI MAaTEeMaTHYECKOI0 AHAIN3a

BbinmycKHUK Hay4HnTCS:

e OmnepupoBaTb Ha 6a30BOM YPOBHE MOHATUSAMU: IPOU3BOHAS QYHKIIMHU B TOUKE, KacaTesIbHas K
rpaduky GyHKIMHU, TPOU3BOAHASA (DYHKIUU;

® OmnpeensaTh 3HAUEHUE MPOU3BOJHOM (YHKIMHM B TOUKE IO H300PAKEHMIO KacaTelbHOM K
rpaduKy, IpOBEAEHHON B 3TON TOUKE;

e peuiaTh HECJIOXKHBIE 3a/1aud HAa MPUMEHEHHUE CBA3M MEXAY IPOMEXYTKaMH MOHOTOHHOCTH U
TOYKAaMH JKCTpeMyMa (YHKIMHM, ¢ OJHOH CTOPOHBI, U TNPOMEXKYTKAMH 3HAKOIOCTOSHCTBA H
HYJSIMU TPOU3BOTHON 3TON (PYHKIIUU — C APYTOM.

B noeceonesnoti scusnu u npu uzyueHuu Opyeux npeomMemos:

® TI0JB3YACH TpaduKaMU, CpaBHUBATh CKOPOCTH BO3pacTaHUs (pOCTa, MOBBILICHUS, YBEIHUEHUS
U T.I.) WK CKOPOCTH yObIBaHUS (IIaJCHUS, CHUKEHHS, YMEHbUICHHS U T.I.) BEIMYUH B PeasbHBIX
npoleccax;

® COOTHOCUTh TpapuKd pealbHBIX IPOLECCOB M 3aBUCHUMOCTEH € UX OMNHMCAHUAMH,
BKJIIOUAIOIUMHU XapaKTEPUCTHUKU CKOPOCTHU M3MEHEeHHs! (OBICTpBIM POCT, IJIaBHOE MOHMXEHHUE U
T.IL.);

® JICNOJb30BaTh I'paMKU peabHBIX MPOLIECCOB ISl PEHICHHs] HECIOKHBIX MPUKJIAJHBIX 3a/1a4, B
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TOM YHCIIE OTPeAeIsis Mo rpaduKy CKOPOCTh X0 Mpoiiecca.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

o Onepupogéamv NOHAMUAMU. NPOU3BOOHAS (DYHKYUU 6 MOuKe, KACAMENbHAsl K 2papuKy
@yHKYUU, NPOU3BOOHASL PYHKYUU,

®  GLIYUCIAMb NPOUZBOOHYIO OOHOYNIEHA, MHO2OYLEHA, KBAOPAMHO20 KOPHS, NPOU3BOOHYVIO CYMMbl
@yuryuil;

®  GLIYUCTAMb NPOU3BOOHBLE INEMEHMAPHBIX QYHKYUL U UX KOMOUHAYUL, UCNOTIb3YSL CNPABOYHBLE
Mamepuanvl,

® uccnedosamsv 8 NPOCMeUX CIy4asax QYHKyuu Ha MOHOMOHHOCMb, HAX00UMb HAubOIbLUUE U
Haumenbuue 3Havenus GyHKYull, Cmpoums cpaguxku MHO20YIEHO8 U NPOCMEUUX PAYUOHATbHBIX
@YHKYUL ¢ UCNONL30BAHUEM ANNAPAMA MAMEMAMUYECKO20 AHAIU3.

B nosceonesnoul scuznu u npu uzyueHuu opyaux yieoHvlx npeomemos:

® pewamsv NPUKIAOHble 3a0a4u U3 6uoioeul, U3UKY, XUMUU, IKOHOMUKU U OpYyeUux npeomemos,
CBA3AHHBIE C UCCTIE008AHUEM XAPAKMEPUCTIUK PEATbHBIX NPOYECCO8, HAXONCOCHUEM HAUOOIbULUX
U HAUMEHbWUX 3HAYEHUL, CKOPOCMU U YCKOPEHUsL U M.N.;

® UHMEPNPEeMUPOBaNb NOLYYEHHbLE PE3YIbIMAMbL.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEH, JOTHKA U KOMOMHATOPUKA

BbInyCKHUK Hay4YUTCH:

e OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMHU OTIHCATEIHHBIMU XapaKTEPUCTHKAMH YHCIIOBOTO
Habopa: cpeHee apupMeTHIECKOe, MeaHa, HanOOJIbIllee U HAMMEHBIIICE 3HAYCHUS;

e OIepUpPOBaTH HA 0A30BOM YPOBHE IMOHSATHUSMHU: YacTOTa U BEPOSTHOCTH COOBITHS, CIyJailHBIN
BEIOOD, OTIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMHU;

® BBIYHCIISITH BEPOSTHOCTH COOBITUI Ha OCHOBE IMOJICUETA YK CIIa HCXOIOB.

B nosceonesnoii srcuznu u npu uzyueruu Opyeux npeomemos:

® OIICHMWBATh U CPABHUBATH B IIPOCTHIX CIIydasX BEPOSTHOCTU COOBITHI B PEATbHOM KU3HU;

® YNTaTh, COTOCTAaBJIATh, CPAaBHHUBATh, HWHTCPIPETUPOBATH B MPOCTHIX CIIy4asx peaTbHBIC
JaHHBIC, MPEICTABIICHHBIC B BUJIE TAOJIHII, TUarpamMmm, rpa(ukos.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHTHCS:

o /membv npedcmasieHue O OUCKPEMHbIX U HENPepblHbIX  CAYYAUHLIX — GeIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCMU CLYYAUHBIX BETUYUH,

® uMemb npedCmasieHue 0 MamemMamuyeckom ONCUOAHUU U OUCHEPCUU CTLYHAUHBIX GETUYUH,

® umemv npedcmasieHue O  HOPMAALHOM  pACnpeOeNieHuu U  Npumepax  HOPMAIbHO
PAacnpeoeneHHbIX CAVUAUHBIX 8ETUYUH,

® NOHUMAMb CYMb 3AKOHA OONBUIUX HUCET U 8bIOOPOUHO20 MEMOOA UBMEPEHUsL BEPOSIMHOCMELlL;

® umems npedcmasgieHue 00 YCI08HOU BEPOIMHOCMU U O NOJHOU 6EPOSIMHOCIU, NPUMEHSIMb UX 6
peuteHuu 3a0ay;

® uMemb NpeoCmasieHue O BANCHbIX UYACMHBIX BUOAX DACNpeOeNieHUll U NPUMEHAMb UX 6
peuteHuu 3a0ay;

® uMemb npedcmagieHue 0 KOppeusyuu Ciy4aunblx GeIUYUH, 0 TUHEUHOL pecpeccul.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

®  GLIYUCTAMb UTU OYEHUBAMb BEPOSIMHOCTIU COOBIMULL 8 PEATbHOL HCUSHU,

® 8bIOUPAMb NOOX00sUUE MeMOObl NPEOCMABIeHUs. U 00pAdOMKU OAHHBIX,

® yMemb peulamv HeCl0JHCHble 3a0a4l HA NpUMeHeHUe 3aKOHA OONbUUX YUCel 8 COYUONO2UU,
cmpaxoeanuu, 30pasooxpameHuu, obecneyeHuu 0e30NaACHOCMU HACENeHUs 6 UYpe38blYaliHbIX
cumyayusx.

TekcToBbIC 32124H
BbInyCKHUK Hay4YHUTCH:
e Pemarpe HeCIOXKHBIE TEKCTOBBIE 33/1a4X Pa3HBIX THIIOB;
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® aHaIM3MPOBATh YCIOBHME 3a/Jauyd, IPH HEOOXOJUMOCTH CTPOUTH JJIs €€ pEeLICHHUs

MaTeMaTHYECKYIO MOJICTIb;

® [IOHMMATh M HCIOJB30BATH JJISI PEHICHUS 33Ja4l WH(OPMAIMIO, MPEJCTABICHHYIO B BHIE

TEKCTOBOM M CUMBOJIBHOM 3aMucH, CXeM, TaOJIHUII, TuarpaMM, rpa(ukoB, puCyHKOB;

® JICHICTBOBATH 10 AJITOPUTMY, COJICPKAIIEMYCS B YCIIOBHH 3aJ1auH;

® ICITIOJIb30BATh JJOTHUECKHE PACCYKACHUS TIPU PEIICHUH 3a/1a4H;

e paboTarh C W30BITOYHBIMH YCIOBHSIMH, BbIOMpas U3 Bcell wuH(poOpManuu, HaHHbIE,

HEOOXOMMBIC JIJISl PEIICHUS 3a/1a4H;

® OCYUIECTBJIATH HECIOXKHBIN Nepedop BO3MOKHBIX PEIICHHIA, BEIOUPAst M3 HUX ONTHMAaJIbHOE T10

KpUTEPHIM, CHOPMYITHUPOBAHHBIM B YCIOBUHU;

® aHAIM3WPOBATh M HMHTEPIPETUPOBATH TOJYYCHHBIC PEIICHHUS B KOHTEKCTE YCIIOBHUS 3aJauH,

BBIOMPATH PEIICHNUs, HE MPOTHBOPEYAINE KOHTEKCTY;

® peliaTh 3a/1a4M HA PacUeT CTOMMOCTH TOKYTIOK, YCIIYT, TIO€3/I0K H T.IL.;

e pemiaTh HECIOXKHBIC 3aJlaud, CBSI3aHHBIC C JOJIEBBIM YYacTHEM BO BIIQJCHUU (QUPMOI,

MPEINPUATHEM, HEIBUKUMOCTBIO;

e pemaTh 3a7aydl Ha TPOCTHIC MPOLEHTHI (CUCTEMBI CKUIOK, KOMHCCHM) W Ha BBIYHCIICHHE

CJIO’KHBIX TPOLIEHTOB B PA3JIMUHBIX CXEMax BKJIAJIOB, KPEIUTOB U HITOTEK;

e peliaTh TNPAKTUYECKUE 3a1a4yM, TPEOYIOUIME HCIOIb30BAHUS OTPHUIIATEIBHBIX YHCEN: Ha

OIIpEJICIICHUE TeMIIEpaTyphl, Ha ONPECICHHE MOJIOKEHHSI Ha BPEMEHHOM OCH (70 HAaIlleH 3pbl U

1ocJie), Ha JABIKEHHE JICHEKHBIX CPEACTB (IIPUX0J/PacXo), Ha ONpeesIeHUE TIyOHHBI/BBICOTHI H

T.IL.;

® JCIIOJIb30BaTh MOHATHE MacmTada Uil HaXOXKACHUS PACCTOSHUNA WM JUIMH Ha KapTax, IUIaHax

MECTHOCTH, TIaHaX MIOMEIEHHH, BEIKPOWKaX, MPH padoTe Ha KOMIIBIOTEPE U T.II.

B nosceonesnoil srcuznu u npu uzyueruu Opyeux npeomemos:

® pelaTh HECIOKHBIE MPAKTUYECKHE 33]]a4l, BOSHUKAIOUINE B CUTYalUsX MOBCETHEBHON JKU3HU.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

o Pewamv 3a0a4u pazHbix Munos, 8 Mom yucie 3a0ayu NOBbLIUEHHOU MPYOHOCMU,

® BbIOUPAMb ONMUMATILHBIN MEMOO peuleHUs 3a0ayu, pacCMampueds pasiuiHvle Memoobvl,

® Ccmpoums MoOelb peueHUs 3a0adu, NPo8oOUMb OOKA3AMENbHbLE PACCYHCOCHUSL,

® pewamsv 3adaqu, mpebylOwue nepebOpa  6APUAHMO8, NPOGEPKU  YCIO08Ull,  6blbOpa

ONMUMATLHO20 Pe3yIbmama,

® QHAMU3UPOBAMb U UHMEPNPEemupo8amv pe3yibmamvl 6 KOHMeKCme YClosus 3a0ayl,

8bLIOUPAMb PEUUEHUsl, He NPOMUBOPeHaLUe KOHMEKCMY,

® 1epesooUmb Npu peuleHuu 3a0a4u UHGopmayuro Uz 00HoU Gopmwvl 8 Opy2yio, UCHOIL3YS NPU
HeobXo0uMocmu cxemvl, madIUYsl, 2pAPUKU, OUACDAMMDbI.

B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:

® pewamsv npaxmuyecKue 3a0adu U 3a0aiu u3 Opyeux npeomemos.

I'eomerpus

BbInycKHHUK HAy4YuTCS:

e OrmepupoBarh Ha 0a30BOM YpOBHE MOHITHAMHU: TOYKA, MpsSMasi, TNIOCKOCTh B MPOCTPAHCTBE,
MapajuieIbHOCTh U MEePIEHANKYISIPHOCTD TPSMBIX U TUIOCKOCTEHH;

® pacrno3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TIpU3Ma, MUPAMUAA, NPSMOYTOJbHBIN
napaiesnenunes, Kyo);

e m300paxarh wW3y4aemMble (UTYpPHI OT pPyKH M C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB;

e Jienath (BBIHOCHBIE) TUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKYy, CHU3Y;

® M3BJIEKAaTh MH()OPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PHUTYpax, MpenCcTaBICHHYIO
Ha YepTeKax W PUCYHKAX;
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e puMeHSTh TeopeMy [Tudaropa npu BEIUUCICHUN 3JIEMEHTOB CTEPEOMETPHUYECCKUX DUTYD;

® HAXOIUTh OOBEMBI U IJIOMIAAN TTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C NPHMEHEHUEM
(opmyu;

® pacro3HaBaTh OCHOBHBIC BUJIbI T€J BpalleHHs (KOHYC, HMIMHID, cdepa U map);

® HaxXOJUTb 00BEMBI U IUIOIIA/IN TOBEPXHOCTEH MPOCTEHITNX MHOTOTPAHHUKOB U TEJ BPALICHUS
C MpUMEHeHHeM (HopMy.

B noeceonesnoil scusnu u npu uzyueHuu Opyux npeomemos:

® COOTHOCUTH AOCTPAKTHBIC T'€OMETPUYECKHE TOHATHUS M (aKThl C PEaJbHBIMU JKU3HCHHBIMH
00BEKTaMU U CUTYAIHSIMU;

® HCIOJIB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTYp JUIS PEIICHUS THUIOBBIX
3a71a4 MPaKTUIECKOTO COICPIKAHNUS;

® COOTHOCHUTH ILJIOUIAIU TIOBEPXHOCTEH TEJI OUHAKOBOM (DOPMBI Pa3IMYHOTO pa3Mepa;

® COOTHOCUTH 00BEMBI COCYZOB OAMHAKOBOM (hOPMBI Pa3IMIHOTO pa3Mepa;

e oneHuBaTh (OPMY NPABHIBHOIO MHOTOTPAHHHUKA MOCIE CIIMIJIOB, CPE30B U T.II. (ONPElesiTh
KOJIMYECTBO BEPIIHH, peOep U rpaHell OIy4eHHBIX MHOTOIPAHHUKOB).

BbINYyCKHHK MOJYYHT BO3MOKHOCTh HAYYUTHCH:

o  Onepuposamsv NOHAMUAMU. MOYKA, NPAMAZL, NIOCKOCMb 8 NPOCMPAHCIEe, NAPALIeIbHOCIb U
NepneHOUKYIAPHOCb NPAMbBIX U NIOCKOCMeLll,

® npuMeHAmb 05l peuleHus 3a0ay ceomempuieckue hpakmol, eciu Ycio6us nPpUMeHeHUsl 3a0anbl 8
s6HOUL (hopme;

® pewams 3a0a4U HA HAXOXHCOEHUE 2eOMEeMPULECKUX BeTUUH NO 00PASYAM UTU ANOPUNMMAM,

® Oenamv (8bIHOCHbIE) NIOCKUE YePMENCU U3 PUCYHKOE 00BEMHBIX QUIYp, 6 MOM HUCTIe PUCOBAMD
8UO cgepxy, COOKY, CMpouUms cedeHusi MHO202PAHHUKOG,

® U36N€KAMb, UHMEPNPEMUPOSaAms U Npeodpazoevleams UHGOPMAYUr 0 2eoMempuUyecKUx
Quzypax, npeocmasienHyro Ha Yepmexncax;

® NpUMeHAMb 2eoMempuieckue Gakmvl 0N peuleHuss 3a0a4, 8 MOM Yucie npeononazaroujux
HeCKOIbKO WaA208 peuleHus;

® ONUCHIBATN B3AUMHOE PACNONONCEHUE NPAMbBIX U NIOCKOCHell 8 NPOCMPAHCMEe,

® chopmyauposams ceolicmea u npusHaKu gueyp;

®  00KA3bIBAMb 2OMEMPUYECKUE YIMBEPHCOCHUS,

® grademv CMAHOAPMHOU Klaccugurayuel nPpoCmMpancmeeHHvix uayp (nupamuovl, nNpusmsl,
napannenenuneovl),

®  HaxoO0umv 06veMbl U NIOWAOU NOBEPXHOCMEN 2eOMEMPUYECKUX Mell ¢ NPUMeHeHUuem Popmyi,
®  BLIUUCTAMb PACCIOAHUS U Y2llbl 8 NPOCMPAHCMEe.

B noeceonesnoii scusnu u npu uzyueHuu Opyux npeomemos:

® UCNONBL306AMb CEOUCMEA 2eOMempUdecKux @ueyp 014 peuleHuss 3a0ay NPaAKMu4ecKo2o
Xapaxmepa u 3a0ay u3 opy2ux ooiacmeti 3HAHUI.

BekTopbl 1 KOOPAMHATHI B NPOCTPAHCTBE

BbInycKHUK HAYYHTCS:

¢ OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHEM JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE;

® HaXOAWUTh KOOPJMHATHI BEPIINH Ky0Oa U MPSMOYTOJIbHOTO MMapaieNenumnesa.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

e Onepupogamv NOHAMUAMU O€KAPMOBbl KOOPOUHAMbI 6 HPOCMPAHCMBe, 6eKMOp, MOOYlb
8EKMOpa, paBeHCmMB0o BEKMOpO8, KOOPOUHAMbL 8eKMOpd, V20l MeHCOy GeKMOpaMu, CKASPHOe
npousseoeHue 6eKmopos, KouluHeapHvle 6eKMopbi,

® HAX0OUMb pACCMOAHUE MeHcOy 08YMA MOUKAMU, CYMMY BEKMOPO8 U Npou3eedeHue 6eKmopa
HA YUCIO, Y20l MedHcOy 8eKMOPAMU, CKANAPHOE NpouzeedeHue, packiaovléams 6eKmop no 08ym
HEKOJNUHEeAPHBIM 6EKMOPAM,

® 3a00a8amb NJIOCKOCHb YPAGHEHUEM 8 0eKAPMOBOLU cucmeme KoOOpOUuHam,
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® pewiams npocmeliuiue 3a0auu 86edeHuUeM 8eKmopHo2o basuca.

HcTopusi MaTeMaTHKHU

BbINyCKHUK HAYYUTCS:

e OnuceiBaTh OTJEIbHBIC BBIIAIOIIMECS PE3YJIbTATHI, TOJYYCHHBIE B X0/1€ Pa3BUTUS MaTeMaTUKU
KaK HayKu;

® 3HATh NPUMEPHl MaTEMaTHYECKHX OTKPBITUA M UX aBTOPOB B CBSA3M C OTEUYECTBEHHOH U
BCEMUPHOH UCTOPUEH;

® [IOHMMAaTh POJIb MaTEMAaTUKH B pazButuu Poccuu.

BbhInyCKHUK NOJYYUT BO3MOKHOCTh HAYYUTHCSH:

o [Ipedcmasnamos 6KIAO BbLOAUWUXCS MAMEMAMUKO8 6 pa3eumue MaAmemMamuky U UHbIX
HAyyHbIX obacmet,

® NOHUMAmMb poib Mamemamuku 6 pazeumuu Poccuu.

MeTtoanl MaTeMAaTHKH

BbINyCKHUK HAY4YHUTCSH:

e [IpuMeHATHh U3BECTHBIE METO/IbI IIPHU PEIICHUU CTaHIAPTHBIX MAaTEMaTUUYECKUX 3a]1ay;

e 3aMeyaTb M XapaKTE€pU30BaThb MATEMATHYECKHE 3aKOHOMEPHOCTH B  OKPYXKAIOIICH
JIEHCTBUTEIIFHOCTH,

® MPUBOAUTL MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC, B TOM YHUCIE
XapaKTEPU3YIOUIUX KPacOTy U COBEPLIEHCTBO OKPYXAIOIIET0 MUPA U MTPOU3BEIECHUN HCKYCCTBA.
BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

e Jicnonvzosams OCHOBHbIE MemoObl O00KA3AMENbCMBA, NPOBOOUMb  OOKA3AMENLCMBO U
BbINOJIHAMb ONPOBEPICEHUE;

® NPUMEHAMb OCHOBHbIE MEMOObl PeUleHUss MameMamuiecKux 3a0ad;

® HA OCHOBE MAMEMAMUYECKUX 3AKOHOMEPHOCHmeEl 8 Npupooe Xapakxmepuzosams Kpacomy u
COBEPUIEHCINBO OKPYHCAIOUE20 MUPA U NPOU3BEOEHUL UCKYCCMEBA,

® NpuMeHAmb npocmeuuiue NpoSPAMMHbIE CPeOCm8d U  INeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmembvl Npu peueHuy MamemMamuyeckux 3a0ay.

1. Conep:xxanue yueOHOTI0 npeamera

OcHoBHasi 0a3oBas nporpamma

Auare0dpa u HayaJia aHaJIN3a

IloBTOpenue. Pemenune 3amad ¢ MCHOIB30BAHUEM CBOMCTB YHCEI W CHCTEM CUHCIICHMS,
JETUMOCTH, JIOJEH M YacTel, MPOLEHTOB, MOAYJEH 4ucell. PelieHue 3amgad ¢ MCHOJIb30BAaHUEM
CBOWCTB CTeMeHe M KOpHEH, MHOTOYIEHOB, IpeoOpa3oBaHU MHOIOWIEHOB U JIpOOHO-
palOHAIbHBIX BBIPAXKEHUH.

Pemenue 3ana4 ¢ nCnoyib30BaHUEM I'pagyCHOM Mepsl yriia. MoyJb 4Kciia ¥ €ro CBOMCTBA.
Pemenue 3amau Ha JBHKEHHE W COBMECTHYIO pabOTy C IMOMOIIBIO JIMHEHHBIX M KBaJIpaTHBIX
YPaBHEHUH M HUX CHUCTEM. PellleHue 3ajay ¢ IOMOIIBIO YHUCIIOBBIX HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJIHOI MepeMEHHOMN, C MPUMEHEHUEM U300paKEHUsI YHCIIOBBIX IPOMEKYTKOB.
Pemienue 3a1a4 ¢ UCMOJIB30BAHUEM YHCIIOBBIX QYHKIUH U UX rpadukoB. Mcrnons3oBaHue CBOMCTB
U rpaUKOB JIMHEHHBIX U KBAaJIPpaTUYHBIX (QYHKIMHA, OOpPaTHOI MPOMOPLUHOHATBHOCTH U (PYHKIINU

Yy =+/X. I'paduueckoe perieHne ypaBHEHHI 1 HEPABCHCTB.

TpuroHomeTpuveckast OKpYKHOCTb, paouannas mepa yenia. CAHyC, KOCHHYC, TAHT€HC, KOMAH2EeHC
MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPHUUECKOE TOXICCTBO U CIICACTBUS W3 HETO.
3HaueHus TpuroHomeTpudeckux Gynknuii as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°
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npueedenus, popmynsbt 08OUHO20 apeyMeHma.
Hynu ¢yHkimm, npoMexxyTKd 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambosblliee 1 HauMeHblIee
3Hayenue ¢yHkuuu. Ilepuonuueckue ¢yHkuuu. YeTHOCTh M HedeTHOCTh (yHKIMHA. Crodwchbie
@yHKyuu.

Tpuronomerpuueckre GYHKIMH Y =COSX,Yy=SINX,y=1gXx. @yuxyus Yy =ctgx. CpoiictBa u
rpaduKy TPUTOHOMETPUUECKUX (YHKIUH.
ApKKOCUHYC,  apKCHUHYC, AapKTaHIeHC 4ucina. Apkkomaneenc  uucna.  lIpocreimue
TPUTOHOMETPUYECKHE YpaBHEHUs. PerieHre TpUroHoMeTpUYECKUX YPaBHEHHIA.

Obpamnvie mpucoHomempuueckue Gyukyuu, ux ceoticmea u epaguxu. Pewenue npocmeriviux
MPULOHOMEMPUUECKUX HEPABEHCME.

Crenenp ¢ JAeWCTBUTENBbHBIM IIOKa3aTeleM, CBOMlcTBa cremeHu. lIpocteiiiiue nokasarenbHble
ypaBHEHHUs U HepaBeHCTBa. [loka3zarenbHast pyHKINS U ee CBOWCTBA U rpaduK.
Jlorapudgm uymcna, cBoiictBa jorapudma. Jlecaruunbiii norapudm. YHucio e. Hamypanvhuwiii
noeapughm. IlpeoOpazoBanue norapudpmudeckux BbipakeHuil. Jlorapupmuyeckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmuyeckast QyHKIMS 1 ee CBOICTBA U rpaduK.

Crenennas ¢pyHKIMS U ee cBoiicTBa U rpaduk. ppanuoHanbHble ypaBHEHHUS.
Memoo unmepsanos 0ns pewieHus HepageHcma.
Ilpeobpazosanus epagpuxos Gyuxkyuil: cosue 6001b KOOPOUHAMHLIX OCeU, pacmsdicerue u
colcamue, ompasceHue OMHOCUMENbHO KOOpOuHammuwix ocel. I paghuueckue memoovl peuieHus
ypasHenuii u Hepagencms. Pewenue ypasnenull u nepaseHcms, cooepicaujux nepemeHHylo noo
3HAKOM MOOYJIS.

Cucmembl  NOKA3aMENbHLIX, J102APUPMUYECKUX U UPPAYUOHATbHBIX ypasHenull. Cucmembl
NOKA3amebHbIX, 102APUPMULECKUX HePABEHCNE.
Bzaumno obpamuvie pynxyuu. I pagpuxu 3aummo oopamusix hyyHKyui.

Vpasnenus, cucmemol ypagnenuil ¢ napamempom.
[IpousBonnas ¢yHknuun B Touke. KacarenbHas k rpapuky ¢QyHkumu. I'eomerpuyeckuil u
¢usnyeckuit  cmbicn  mpou3BoAHOM. IIpomsBonHble sneMeHTapHbIX  QyHKUMH. [lpasuna
oughgepenyuposanusi.
Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckuil CMbicI.
[lonsiTue o HempepbIBHBIX (QYHKUMSIX. ToukuM dKcTpemyMa (MakCMMyMa W MHHHMMYMa).
HccnenoBanue »yeMEHTApHBIX (YHKIMHA Ha TOYKM 3KCTpeMyMa, HauOojblllee M HauMEHbIIee
3HAYEHHUE C MOMOLIBIO IPOU3BOIHON. [locmpoenue epaguxos pyHkyuti ¢ nOMoub10 NPOU3BOOHBIX.
IIpumenenue npouze00Hol NpuU peuleHuU 3a0au.
[TepBooOpasnas. Ilepsoobpasmuvie snemenmaphvix hyukyui. [Lowads KpugosuHeluHou mpaneyuu.
@opmyna Hviomona-Jletionuya. Onpedenennviii unmezpan. Buvluucnenue nnowaodeii niockux
Gueyp u 06vemMo6 men 8paujeHUs ¢ NOMOWbIO UHMe2Pad.

(0

pan). Dopmyavl ClOMCEHUS MPUSOHOMEMPUYUECKUX —QYHKYUL,  Gopmyavl

I'eomerpus

[ToBTOpenue. Pemienue 3amay ¢ NpUMEHEHHEM CBOWCTB (GUTYp Ha IUJIOCKOCTH. 3ajadyd Ha
JI0Ka3aTelbCTBO W TIOCTPOCHUE KOHTpHpUMepoB. lcmonb3oBaHme B 3amadax MPOCTEHIINX
JOTUYECKUX MpaBuil. Perenne 3a1a4 ¢ UCIOIb30BaHUEM TEOPEM O TPEYTOJIbHHUKAX, COOTHOIICHUH
B TIPSIMOYTOJILHBIX TPEYroJIbHUKAX, (PaKTOB, CBA3AHHBIX C YETHIPEXyroJbHUKAMHU. Perrenue 3amaq
C HCIONIb30BaHHEM (DAKTOB, CBSI3aHHBIX C OKPY>KHOCTSIMH. PereHue 3amad Ha W3MEpEeHUS Ha
TUIOCKOCTH, BBIYUCIICHUE JUIMH W IUIOMIAJeH. Pewenue 3a0au ¢ nomMowpio 6eKmopos u
KOOpOUHam.

Harmsinaas crepeomerpusi. @urypsl U ux uzoOpakenus (kyO, mupamuga, npusma). OcHosHbvle
noHAmMuUsA cmepeomempuu u ux ceovcmea. Ceuenus Kyda u TeTpadipa.

Touka, mpsiMasi U TUTIOCKOCTh B TPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUH W CIICACTBHUS W3 HUX.
B3aumHoe pacnonoskeHue MpSMBIX M TUIOCKOCTEH B MpocTpaHcTBe. llapamiensHOCTh MPSAMBIX U
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IUIOCKOCTEl B mpocTpaHcTBe. M300paskeHHEe NPOCTEHIINX MPOCTPAHCTBEHHBIX (Uryp Ha
MJIOCKOCTH.

Paccrosaus Mexy purypamu B IpOCTPAHCTBE.

Vel B npoctpancTse. [lepneHauKymsipHOCTb NPSAMBIX U IIOCKOCTEH.

[Tpoekust ¢urypsl Ha IIOCKOCTh. lIpu3HAKM MEPIEHAMKYIAPHOCTH NPSMBIX U IJIOCKOCTEH B
npoctpanctBe. Teopema o Tpex MepneHAuKyIsIpax.

Mpuororpannuku. Ilapamenenunen. CBoiicTBa IpsIMOYroJIbHOTO Napajuienenunena. Teopema
[Mudaropa B npoctpancrse. [Ipusma u nupamuaa. [lpaBunibHas nupamuaa U IpaBUiIbHAs IPU3MA.
[Ipsmas nupamuaa. DIeMEHThI IPU3MBI U TUPAMU/IBL.

Tena Bpamienus:: UWIMHAP, KOHYC, cdepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO KPYroBOTI'O
WIMHAPA, MPSIMOTO KPYroBoro KoHyca. M3o0paskeHue Tes BpaleHus Ha MII0CKOCTH.
IIpeocmasnenue 06 yceueHnHoM KOH)Yce, ceuyeHUs KOHYca (napaiieibHoe OCHOBAHUIO U NPOX0oosiujee
yepez 6epuIUHY), CedeHUs YUIUHOpA (NapaiienvHo U NepneHOUKYISAPHO OCU), CeYeHus wapad.
Pazeepmra yununopa u konyca.

Ipocmetiwue KomMOUHayuu MHO202PAHHUKOE U Mel paujenus medxcoy cobou. BrraucineHue
AJIEMEHTOB MPOCTPAHCTBEHHBIX QUTyYp (pedpa, AMaroHamu, yrisl).

[Inomane MOBEPXHOCTH NPABWIBHOW NUPAMHUABI U NpAMOW Inpu3Mbl. [lnomans nmoBepXHOCTH
MPSIMOTO KPYrOBOTO LIUIUHAPA, MPSIMOT0 KPYrOBOrO KOHYCa U I11apa.

[Tonsitue 06 o6beme. OOBEM MUpPaMUJIbI U KOHYCA, TPU3MBI U WiInHApa. O0beMm 1mapa.

IlooobHvle mena 6 npocmparcmee. (COOTHOIIGHUS MEXIY IUIOMAASIMH TOBEPXHOCTEH U
o0beMaMu MO0OHBIX TEll.

euoicenus 6 npocmpancmee: napaiienbHulll NepeHoc, YeHMPALbHAS CUMMEMPUs], CUMMempUs.
omuocumenvHo naockocmu, nogeopom. Ceoticmea oOeudcenuti. llpumenenue Ogudicenuti npu
peuteruu 3a0ai.

BexTops! U koopanHaTH B IpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha YMUCIIO, YTOJ
Mexay Bektopamu. KouinmHeapHble M KOMIUIaHapHble BEKTOpbl. CransapHoe npousgedeHue
sexmopos. Teopema o pasznodxcenuu eekmopa no mpem HeKoMniauapHvim eekmopam. CkansapHoe
npouszgedeHue 6eKmopos8 8 KoopourHamax. IlpumeHnenue 6ekmopos npu peuieHuu 3a0ay Ha
HAxXoxMcoeHue paccmosHutl, O1uH, niowaoei u 00vemos.

Vpasuenue nnockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmparcmee. @opmyna 07
BbLIYUCTICHUS PACCMOAHUSL MENHCOY MOYKAMU 8 NPOCMPAHCMEe.

BepositTHoCcTh M cTaTHcTHKA. PagoTa ¢ TaHHBIMU

[ToBTOpenue. Pemienune 3amau Ha TabnuuHOe U Trpaduueckoe MPEICTaBICHHUE TaHHBIX.
Hcnonb30BaHWe CBOWCTB M XapaKTEPUCTHK YHCIOBBIX HA0OPOB: CPEIHUX, HAMOONBIIETO H
HAaUMEHBIIIETO 3HAUEHUs, pa3Maxa, oucnepcuu. Pewenue 3aday na onpedenenue uacmomsl u
geposmuocmu  cobvimuii. Buiuucienue geposmuocmel 8 ONbIMAX €  PABHOBO3ZMONCHLIMU
anemenmapuvimu ucxooamu. Pewenue 3a0au ¢ npumenenuem Kombunamopuxu. Pewenue 3a0au
Ha BbIYUCIEHUE BEPOAMHOCMEN He3ABUCUMbBIX COObIMUL, NpUMeHeHUe QOPMYIbl CLONCEHUS
seposimHocmell. Pewenue 3a0au c npumeneHuem ouazpamm Jiiepa, oepesa 6eposmHocmell,
Gdopmynvl Bepruynnu.

Venosnas eepoamuocme. Ilpasuno ymuooicenus geposimuocmeti. @Popmyna noaHol 6eposmHoCmu.
Huckpemnvle cryuaiinvie eenuyumsvl U pacnpedenenus. Hezasucumvle crnyuaiinvie 6enuyuHbl.
Pacnpeoenenue cymmol u npouzgedenus He3a8UCUMBIX CTYUAUHBIX 6ETUUUH.

Mamemamuueckoe odxcudanue u oucnepcus ciy4aunon eenudunsvl. Mamemamuueckoe odxcuoanue
u oucnepcus cymmuvl caydaumvix eeauyun. Ieomempuueckoe pacnpeoenenue. bunomuanvroe
pacnpeoenenue u e2o c8oUCMEd.

Henpepuiguvie cnyuaiinvie eenuyumvi. [lonamue o naomumocmu eeposmuocmu. Paenomepnoe
pacnpeoeineHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.
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Ilonamue o Hopmanvuom pacnpeoenenuu. Ilapamempol HopmarbHo20 pacnpedenenus. IIpumepsi
CYYAUHBIX BEeIUYUH, NOOYUHEHHbIX HOPMANbHOMY 3AKOHY (NO2PeuwHOCmb U3MepeHull, pocm
yenosexa).

Hepasencmeo Yebviwesa. Teopema bepuyanu. 3axon Ooavuwux uucen. Bulbopouwwviii memoo
uzmepenus eepossimuocmell. Ponb 3akoHa 601buux uucen 8 Hayke, npupooe u obujecmae.
Kosapuayus 0syx cayuatnvix senuyun. I[lowsmue o xosgpguyuenme xoppensiyuu. Coemecmmobie
Hab00eHus 08YX CLYYAUHBIX 8eUdUH. Bbibopounblll KO3 Guyuenm Kopperayuu.

1. TemaTn4yeckoe NJIAHHPOBaHHE Y4eOHOT0 MpeaMeTa

10 knace

Paszpnen KoJsmnuyecTBo yacos

(5 yacoB B HenEINO)

IloBTOpeHue kypca 9 knacca 4
UYucnosbie QyHKIIUU 7
Tpuronomerpudeckne GyHKIUU 32
AKCHOMBI CTEPEOMETPHUHU U UX CIICJICTBUS 3
[TapanesnbHOCTh NPSMBIX M IIOCKOCTEN 19
Tpuronomerpuiecknue ypaBHEHUS 10
ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUHN 15
IlepneH MKyYISIpPHOCTD NPSIMBIX M INIOCKOCTEN 19
[TpousBoHas 31
MHororpaHHUKH 13
BekTopsl B mpocTpaHcTBe 9
HroroBoe noBTopeHue 13
O01mee KOJIMYECTBO YaCOB 175
11 kaacc

Paznen KoumnuecTBo yacos

(5 yacoB B HenelniO)

IToBTOpenue kypca 10 kiacca 10
Crenenu u kopHU. CTeneHHbIE PYHKIIMH 17
KoopanHaTsl TOUKHM U KOOPIAUHATHI BEKTOPOB B IPOCTPAHCTBE. 15
JIBrokeHus
IToka3zarenbHas u JorapudmMuueckas GyHKIUU 28
[{unuHap, KOHYC U 1ap 17
O06BeM U TIONIA/Ih ITOBEPXHOCTH 24
IlepBooOpazHasi 1 HUHTETpaj 8
DOneMeHThl MaTeMaTHYeCKOM CTAaTUCTHKH, KOMOMHATOPUKH U 15
TEOPHH BEPOSITHOCTH
VYpaBHeHUs 1 HepaBeHCTBA. CUCTEMBI YPAaBHEHHI M HEPABEHCTB 19
Hrorosoe noBTopeHue 17
O01mee KOJMYeCTBO YaCOB 170
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