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Ilnanupyembie pe3yJbTATHI OCBOCHUSA Y4e0OHOI0 NpeaMera

«MareMaTukKa»

JIMYHOCTHBIE Pe3yJbTATHI
e B chepe oTHOMIEHU 00yUaOmIMXCs K cede, K CBoeMYy 3/10pOBbIO, K
MO3HAHHUIO ceOs:

OpUEHTaIMs O0yYalOIUXCA HA JIOCTUKEHUE JIMYHOTO CYACThS, peAIU3allUI0
MO3UTUBHBIX J>KU3HEHHBIX IEPCHEKTUB, WHUIIMATUBHOCTb, KPEATHUBHOCT,
TOTOBHOCTh M  CHOCOOHOCTh K JIMYHOCTHOMY  CaMOOIPEACIICHUIO,
CITOCOOHOCTH CTaBUTh IICJIM M CTPOUTD KM3HCHHBIC IIJIAHBL;
TOTOBHOCTh M CLIOCOOHOCTH 00ECIIeUnTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO
)KA3Hb B IIPOLIECCE CAMOCTOSITEIbHOM, TBOPYECKOM U OTBETCTBEHHOM
JIESITENLHOCTH;
TOTOBHOCTh M CIHOCOOHOCTh OOYYarONIMXCS K OTCTAaMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOI'O MHEHHUSI, TI'OTOBHOCTh M CIIOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO TO3UIIMIO MO OTHOUIEHUIO K OOIIECTBEHHO-
MOJIMTUYECKUM COOBITHSM TPOIIJIOTO U HACTOAIIETO HA OCHOBE OCO3HAHMS
M OCMBICIICHUSI HCTOPHUH, AYXOBHBIX LEHHOCTEM W JOCTHKCHUW HAIlen
CTpaHBbI;
FOTOBHOCTh M CIOCOOHOCTh  OOy4YarolUXCA K CaMOPa3BUTHUIO U
CaMOBOCHHUTAHHUIO B COOTBETCTBHH C OOIIECYCIIOBEUECKUMHU I[CHHOCTSIMH W
ujeajaMyd  TPaKJIAHCKOTO 0OIIecTBa, NOTPEOHOCTh B  (PU3MUECKOM
CaMOCOBEPIIEHCTBOBAHUH, 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN
JIeSITEIILHOCTBIO;
NPUHATHE U peaau3amus IIEHHOCTEH 3J0pOBOTO M Oe30macHoro oopasza
XKU3HU, OEpeKHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K
COOCTBEHHOMY (DU3UYECKOMY U TICUXOJIOTHUECKOMY 3/I0POBBIO;
HEMPUATHE BPEIHBIX TMPUBBIYEK: KYpPEHHUs, YMHOTPEOJEHUS aJKOTOJs,

HAapPKOTHKOB.



e B cdepe oTHomeHuit odyuawmmuxcs k Poccmu kak k Poaune
(OTeuecTBYy):

poccHiickas HWIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAaHUIO POCCHICKOMN
WJICHTUYHOCTA B TOJMKYJBTYPHOM COLMYME, YyBCTBO IPHUYACTHOCTH K
UCTOPHUKO-KYJIBTYPHOU OOIIHOCTH POCCHIICKOro Hapoaa u cyasde Poccuu,
NaTPUOTU3M, TOTOBHOCTb K CIIy’K€HHIO OTE€UecTBY, €ro 3aluTe;
YBAKEHHME K CBOEMY HApoJy, YyBCTBO OTBETCTBEHHOCTH Iepen PomnmHou,
rOpAOCTH 3a CBOM Kpail, CcBOW PoauHy, mpounuioe MW HacTOsIIEe
MHOTI'OHAIlMOHAIBHOTO Hapoaa Poccum, yBakeHHME K TOCYIapCTBEHHBIM
cuMBoJaMm (repo, diar, ruMH);
dbopMHpoBaHUE YBaXKEHUS K PYCCKOMY SI3bIKY KaK TOCYJAapCTBEHHOMY
a3bIky Poccuiickonn ®enepanuu, SBIAIOIIEMYCS OCHOBOM POCCUHCKOU
UJICHTUYHOCTH U TI1aBHBIM ()aKTOPOM HAI[MOHAJIBHOTO CaMOOIPEICICHHS;
BOCIIUTAHUE YBaXXEHUS K KYJbType, fA3bIKaM, TPaJuLUiIM M OObIYasIM
Hapoa0B, NpoxuBaromux B Poccurickon denepanuu.

e B chepe OTHOMIEHUI O0YyYAIOHIUXCHA K 3aKOHY, F'OCYJAapCTBY M K

rPakIaHCKOMY 00IIIeCTBY:

IPAXKTAHCTBEHHOCTh, TPAXKIAHCKAs MO3ULNA aKTUBHOIO U OTBETCTBEHHOTO
YJieHa POCCHHMCKOTO OOIIEeCTBAa, OCO3HAIONIETO CBOM KOHCTUTYLIHOHHBIE
npaBa U OOS3aHHOCTH, YBAXKAIOLIErO 3aKOH M IPABOMOPSAOK, OCO3HAHHO
OPUHUMAIOLIEr0 TPAAUIMOHHBIE HAalMOHAJIbHBIE M OOLIEYEIOBEYECKUE
I'YMaHUCTUYECKUE U JIEMOKPATUYECKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B
0OIIIECTBEHHOM KU3HU;
OPU3HAHWE HEOTUYKJAEMOCTH OCHOBHBIX MpaB M CBOOOJA YEIOBEKa,
KOTOpBIE MPHUHAUIEKAT KAXKIOMY OT POXKAECHUS, TOTOBHOCTh K
OCYIIECTBJIECHUIO COOCTBEHHBIX MpaB M CBOOOJ 0€3 HapylleHUs MpaB U
cB00OA JApYruxX JHIl, TOTOBHOCTh OTCTAaMBaTh COOCTBEHHbBIE IIpaBa U
CBOOO/IbI YEJIOBEKA U TpayKJaHUHA COTJIacCHO OOIENPU3HAHHBIM MPUHIIUAIIAM
¥ HOpMaM MEXIyHapOJIHOIro IMpaBa M B cOOTBETCTBUU ¢ KoHcTUTynmen

Poccuiickon @enepanyu, npaBoBasi U MOJIUTAYECKAS] TPAMOTHOCTB;



MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIIECTBEHHOW MPaKTUKH, OCHOBAaHHOE Ha JHAJIOTe KYJIBTYp, a
TaK)Ke pa3Iu4HbIX (POpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHHE CBOETO
MeCTa B MOJIUKYJIbTYPHOM MHUPE;

WHTEPUOPHU3ALMS LIEHHOCTEN JEMOKpPAaTUU M COLMAIbHON COJHMAAPHOCTH,
FOTOBHOCTh K JOTOBOPHOMY PETYJHPOBAHUIO OTHOIIECHUW B TpyMNNe HIH
COLIMAJIbHOM OpTraHH3allNH;

TOTOBHOCTh OOYYaIOMIMXCS K KOHCTPYKTHBHOMY YYacTHIO B TPUHSITHU
pelIeHn, 3aTparuBarolllUX WX TMpaBa M HHTEPECh, B TOM YHCJIE B
paznuyHbIX (popmax OOIIECTBEHHONW CaMOOpPraHU3AIMH, CaMOYIIPaBICHUS,
0OIIIECTBEHHO 3HAYMMOM JESITEIIbHOCTH;

NPUBEPKEHHOCTh HWJESAM HWHTEpPHAIMOHAIN3MA, JPYXObI, paBEHCTBA,
B3aMMOIIOMOIIM HApOJOB; BOCIUTAHUE YBAXXUTEIHHOIO OTHOILICHHS K
HallUOHAJILHOMY JIOCTOMHCTBY JIIOJIEM, HMX UyBCTBaM, PEIUTHO3HBIM
yOeXKACHUSIM;

TOTOBHOCTh OOYYAIOIIMXCSl TMPOTUBOCTOSITH HUJCOJIOTMH HIKCTPEMHU3MA,
HallUOHANIM3Ma,  KCeHOopoOWM;,  KOPPYNIHUH,  JAUCKPUMHHAIMU  TI0
COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAJbHBIM IpPU3HAKAM U
JOPYTUM HETATUBHBIM COLMAJIbHBIM SIBJICHUSIM.

e B chepe OTHOMIEHUI 00YUAIOIIUXCHA € OKPYKAIIMUMH JIOJIbMU:
HPaBCTBEHHOE CO3HAHME W  TOBEJECHHWE Ha  OCHOBE  YCBOCHHUS
00IIeYeNIOBEYECKUX IIEHHOCTEH, TOJEPAaHTHOTO CO3HAHUS W TOBEICHUS B
MOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CHOCOOHOCTH BECTH JHAJOr C
JPYTUMU JIOJbMH, JOCTUTATh B HEM B3aMMOIIOHWMAHUS, HAXOJUTh OOIIHE
LEJIU U COTPYIHUYATD JJISl UX JOCTHKCHUS;

NPUHATHE TYMAaHHCTUYECKHUX IIEHHOCTEH, OCO3HAaHHOE, YBAaXUTEIbHOE U
N00pOKeNIaTeIbHOEe OTHOIICHHE K JPYroMy 4YeJlIOBEKy, €ro MHEHHIO,
MHUPOBO33PEHUIO;

CIIOCOOHOCTh K  COINEpPeXUBAHUIO U  (POpMUPOBAHHE TO3UTHUBHOTO

OTHOIICHUA K JIOAiAM, B TOM YHCIIC K JIMOaM C OI'paHUYCHHBIMHA



BO3MOXKHOCTSIMU 370POBbsI U HWHBaIUAaM; OEpexHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHHWE K (U3HMUYECKOMY U TICHUXOJIOTHYECKOMY
3I0POBBIO APYTUX JIFOAEH, YMEHUE OKA3bIBATh MEPBYIO TOMOIIIb;
dbopMHpOBaHUE BHIPAKCHHOW B TOBEJACHUN HPABCTBEHHOU MO3UIINHU, B TOM
YUCJIE CIMOCOOHOCTH K CO3HATEIbHOMY BBIOOpDY J100pa, HPaBCTBEHHOIO
CO3HAHMSI M TIOBEJCHUS HA OCHOBE YCBOCHHS OOIICYEIOBEUECKUX
[EHHOCTE W HPABCTBEHHBIX YYBCTB (YECTH, J10JTa, CIPABEIIUBOCTH,
MUJIOCEPAUS U APYKETo0us);
pa3BUTHUE KOMIIETCHIIMH COTPYJHHYECTBA CO CBEPCTHUKAMH, JICTHMHU
MJIQJIIIET0 BO3pacTa, B3POCIBIMM B 00pa3oBaTEIbHOM, OOIIECTBEHHO
MOJIE3HOM, y4eOHO-HCCIIEIOBATENbCKON, MPOEKTHOM M JPYyrux BUIAX
NEATEIIbHOCTH.

e B clepe OTHOLICHUI O0YyYAIIUXCHA K OKPYXKAKWIIEMY MHPY,

KMBOH NpPHUPOAE, XyA0KECTBEHHOM KYJIbTYype:

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH, 3HAYMMOCTH HAyKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY
TBOPUECTBY, BIJIaJICHUE JIOCTOBEpPHOW MHPOpMaIMel O TMepeaoBbIX
JOCTUKEHUAX W  OTKPBITUAX MHUPOBOM U  OTEYECTBEHHOM HAyKH,
3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHMSIX 00 YCTpPOWCTBE Mupa W
oOmrecTna;
TOTOBHOCTh W CIIOCOOHOCTh K  OOpa3oBaHWIO, B TOM  YHUCJE
caMooOpa30BaHHI0, Ha TMPOTSHDKEHUMM BCEM  JKU3HU;  CO3HATEIBHOE
OTHOIIICHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEUIHON
npo¢eCCHOHATILHON U OOIIECTBEHHOU JICATEIIbHOCTH;
DKOJIOTHYECKasi KyJbTypa, OepekHOe OTHOIICHHS K PpOJHOW 3emile,
npupoiHbIM OoratcTBam Poccuu u Mupa; NOHUMaHUE BIUSHUS COLUAIBHO-
HPKOHOMHUYECKUX TMPOLIECCOB HAa COCTOSHUE MPUPOJHOW M COIMATbHOMN
cpenbl, OTBETCTBEHHOCTh 332 COCTOSIHME IMPHUPOJHBIX PECYpPCOB; YMEHUS U

HAaBBIKHM PAa3yMHOI'0 IIPHUPOAOIIOJIBb30BAHUA, HCTCPIIMMOC OTHOIICHHC K



JNEUCTBUSIM, MPUHOCSIIUM BpEJl SKOJIOTHU; MPUOOPETEHUE OIbITA SKOJIOTr0-
HaIIPaBJICHHOW JIEATEIIbHOCTH;
ACTETUYECKOE OTHOUIEHWS K MHPY, TOTOBHOCTh K DCTETUYECKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA.
e B cepe OTHOIIEHUH 00YYAIOUIUXCH K CeMbe W POAMTEISAM, B TOM
YHcJIe MOAT0OTOBKA K CEMEHHOM KU3HM:
OTBETCTBEHHOE OTHOUICHHE K CO3JAaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO
MIPUHATUS LIEHHOCTEW CEMENHOM KU3HH,
MOJIOKUTEIIbHBIA 00pa3 CEMbH, POJAUTEIHCTBA (OTIIOBCTBA U MATEPUHCTBA),
VHTEPUOPHU3ALUS TPAIUILIMOHHBIX CEMENHBIX IEHHOCTEN.
e B chepe OTHOLIECHHUS 00YyHAOIINXCH K TPYAY, B cepe COMUAIBHO-
IKOHOMHMYECKUX OTHOLICHUIA:
YBOKEHHE KO BCeM (popMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlIUTE€ CBOEH
cOOCTBEHHOCTH,
OCO3HaHHBINM BBIOOp Oyayuiel mpodeccun Kak MmyTh U Croco0 peanu3anuu
COOCTBEHHBIX )KH3HEHHBIX TJIAHOB,;
TOTOBHOCTh OOYYAIOIUXCsl K TPYAOBOU MpodecCHOHANBHON NEeITeTbHOCTH
KaK K BO3MOXXHOCTH YYacTUsl B PEHICHUU JIUYHBIX, OOIIECTBEHHBIX,
rOCyJIapCTBEHHBIX, OOIICHAITMOHAIBHBIX MMPOOIIEM;
NOTPEOHOCTh TPYIUTHCS, YBAXKEHUE K TPYAY M JIIOASIM Tpyda, TPYIOBHIM
JOCTUKEHUSAM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIEHUE
K pa3HbIM BUJIaM TPYAOBOI AEATEIbHOCTH,;
TOTOBHOCTh K CaMOOOCIYXKMBaHWIO, BKJIIOYas OOy4YEHUE M BBHINIOJIHEHUE
JIOMAITHUX 00SI3aHHOCTEM.
e B cdepe (PU3MYECKOr0, ICHUXOJOTHYECKOr0, COUMAIBHOIO U
aKaJeMHYEeCKOro 0J1aronoJy4yuss 00y4aromuxcs:
busuyeckoe, AMOLIMOHATBHO-TICUXO0JIOTUYECKOE, COLIMAIIBHOE
Onaromnonyyue OOydaroIMXCS B JKU3HU 0OO0pa30BaTENbHOW OpraHU3alluu,
OLyIICHUE JIeTbMU O€30MaCHOCTH U IICHUXOJOTHYecKoro komdopra,

nH(OPMAITMOHHON OE30TTaCHOCTH.



MeTanpeaMeTHble pe3yJbTAThI
PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
BbInyCKHUK HAYYHUTCH:
CaMOCTOSATENILHO OIpPEAENATh IENH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU, TIO
KOTOPBIM MOKHO OIMPEEIUTh, YTO 11€JIb IOCTUTHYTA;
OIICHUBAaTh BO3MOXKHBIE MOCIJIEJICTBUSL IOCTUKEHUS MOCTAaBICHHOW IIEJIA B
NEATeIbHOCTH, COOCTBEHHOM JKM3HM M KU3HM OKPYKAIOIIUX JIHOJICH,
OCHOBBIBAsCh HA COOOPAXKEHHUIX ITUKU U MOPAJIH;
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJladyd B 00pa3oBaTEIbHOU
NESATENBHOCTU U KU3HEHHBIX CUTYaIIMSIX;
OIICHUBATh PECYpChl, B TOM YHCJIE BpeMS W Jpyrue HeMaTepUuaIbHBIC
pecypchl, HEOOXOUMBIE JIJIsl JOCTHYKEHHUS MTOCTaBICHHOM 11eIIH;
BBIOUpATh MYyTh JOCTHXKEHUS II€JIH, TJIAHUPOBATH PEIICHUE MOCTABJICHHBIX
3a/1a4, ONTUMU3UPYS MaTEepUaIbHbIE U HEMAaTepUAIIbHBIC 3aTPaThI;
OpraHu30BbIBaTh A(PGEKTUBHBIM TOUCK PECypcoB, HEOOXOIUMBIX s
JIOCTUKEHUS MOCTABICHHOM 11e1H;
CONOCTABJISATh TMOJIYYEHHBIH pE3YyJbTaT HAEITEIBHOCTH C TOCTABICHHON
3apaHee 1EbIO.
Ilo3naBaTebHbIe YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS
BbINyCKHUK HAYYUTCH:
MCKaTh U HAaXOJUTh 00OOIIEHHBIE CIIOCOOBI pEelIeHUsl 3a/1ad, B TOM YHCIIE,
OCYILECTBIISATh Pa3BEPHYTHIM MH(OPMAIIMOHHBIA MOUCK W CTaBUTh HA €r0
OCHOBE HOBBIE (YueOHbIC U TTO3HABATENbHBIC) 3a1a4H;
KPUTUYECKHA OLIEHUBaTh M HWHTEPHPETUPOBATH HHGPOPMALMIO C pPa3HbIX
MO3ULINH, pacrio3HaBath W (UKCHPOBATH  NPOTUBOPEYHS B
WH(OPMAITMOHHBIX UICTOYHUKAX;
UCIIOIB30BaTh  pa3lIMUHbIE MOJEIbHO-CXEMAaTUYECKUE CpeACcTBa s
NPE/ICTAaBIICHUS CYUIECTBEHHBIX CBSi3e M OTHOIIGHUM, a Takxke

HpOTHBOpC‘IHﬁ, BBIAABJICHHBIX B I/IH(i)OpMaLII/IOHHBIX HCTOYHHKAX,



HAXOJUTh U IPUBOJIUTH KPUTHUECKUE apTyMEHTBI B OTHOIIICHUH JICHCTBHIA H
CYXXJIEHUU JPYTOTrO;CIIOKOMHO MU PA3yMHO OTHOCUTHCA K KPUTHYECKUM
3aMEYaHMUsIM B OTHOIICHHH COOCTBEHHOTO CYXKICHHS, pacCMaTpuBaTh UX
KaK pecypc cCOOCTBEHHOTO Pa3BUTHSL;

BBIXOJUTh 32 paMKH  Y4yeOHOro TmpeamMeTa ¢ OCYIIECTBISATH
LEJICHANPABICHHBIA TMOUCK BO3MOXKHOCTEH JUIsi  IIMPOKOro IepeHoca
CPEACTB U CIIOCOOOB JICMCTBUS;

BBICTpaWBaTh HHIUBUAYAJIbHYI0 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPaHUYCHHS CO CTOPOHBI IPYTUX YUYACTHUKOB U PECYPCHBIC OTPAHNYCHHUS,

MCHATH U YACPKHUBATDH PA3HBIC IIO3UIINH B M03HABATEIILHOM JACATCIIbHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE NeHCTBUS
BbINyCKHUK HAYYUTCH:
OCYLIECTBJISATh JIEJIOBYI0 KOMMYHHMKAIMIO KAK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMUA (KaK BHYTpHU 0Opa3oBaTeIbHOM OpraHu3allid, TaKk U 3a €€
npenenamMmu), MoaoupaTh NApTHEPOB JIA JCIOBOM KOMMYHUKAIIMH HCXOJIS
U3 cooOpakeHUH pe3yJIbTATUBHOCTU B3aUMOJACHCTBUS, a HE JIMYHBIX
CUMIIaTHl;
IPU OCYIIECTBICHUH TPYNIOBONA pabOTHI ObITh KaK PYKOBOAMUTENEM, TaK U
YJIEHOM KOMaH/Ibl B pa3HbIX POJIsAX (F€HEpaTop UAEH, KPUTHK, HCIIOJHUTENb,
BBICTYMNAONINI, SKCIIEPT U T.1.);
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX pealbHOro,
BUPTYAJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;
pa3BEpHYTO, JIOTMMHO W TOYHO M3JlaraTb CBOKO TOYKY 3pEHHUS C
UCIOJIb30BAHUEM  aJICKBAaTHBIX (YCTHBIX M THMCHBMEHHBIX) S3bIKOBBIX
CPEJCTB;
pacno3HaBaTh KOH(JIUKTOTEHHbIE CUTYallUU U MPEJOTBPALATh KOH(IUKTHI
O WX aKTUBHON (a3bl, BBICTpauBaTh JEJIOBYI0O M 00pa30BaTEIIbHYIO

KOMMYHHKAIIUIO, n30eras JMYHOCTHBIX OLICHOYHBIX CY)KI[GHI/Iﬁ.



IIpeamMeTHbIe pe3yabTaThl

B pe3yabTarte nzyuenus yueOHoOro npeamera «MareMaTuka»Ha ypoBHe cpeHero o0mero o0pa3oBaHmsi:

Bba3oBblii ypoBeHb
«IIpo061eMHO-PYHKIMOHAJIbHBIE Pe3YJbTATHD)

Yray0/aeHHbli yPOBEHb
«CucteMHO-TeopeTHYECKHE Pe3yIbTAThD)

Pazien |. Boinyckauk Hayuyutesi | |11, BoImyCKHUK mOJy4YuT 1. BoimycKHUK V. BbIyCKHMK MOJYy4YUT
BO3MOKHOCTh HAYUYMThCS HAYYHTCS BO3MOKHOCTh HAYUYHMThCS
ean J111s1 icoab30BaHUS B Jna pazeumus mviuinenus, | J1ing ycnemHoro Jlns obecneuenus
0CBOEHMS MMOBCEHEBHOM KU3HU U UCNOIb308aHUS 8 MPOJIOJKEHUS B03MOACHOCIU YCNEUHO20
NPEAMETA | oGecrieueHNs BOSMOKHOCTH | HOBCEOHEGHOL JICU3HU 06pazoBaHus NpoOoIdICeH U
YCHEIIHOTO MPOJIOJDKEHUST | U 0obecneuenus MO CTEIHAIBHOCTSIM, 00pazoeanus no
oOpa3oBaHus 10 B03MOANCHOCIU YCNEUIHO20 | CBSI3AHHBIM C IPUKJIAAHBIM | CHEYUAIbHOCMAM,
CHEIUATBHOCTSIM, HE NPOOONHCEHUS UCIOJIb30BAaHUEM CBA3AHHBIM C
CBSI3aHHBIM C MPUKIATHBIM | 00pA308aHUs NO MaTeMaTUKU ocywecmeneHuem HayyHol
UCII0JIb30BAaHUEM CReYUAIbHOCMAM, He U UCCre008amenbCKoll
MaTeMaTUKH CBA3AHHBIM C NPUKTAOHBIM oesmenbHOCmMuU 8 obaacmu
UCNONL308AHUEM MAMeMamury U CMENCHbIX
MamemMamuxu HAayK
TpeboBanus k pesyjbTaTam
Inemenmst | — QOnepupoBaTh Ha —  Onepuposamyp” — CBoOogHO —  Hocmuoicenue
meopuu 0a3zoBOM ypOBHe1 NOHAMUAMU. KOHEYHOe OHepI/IpOBaTb3 pe3yibmamos pazoena

!31ech u nanee:pacno3HaBaTh KOHKPETHBIE PHMEPHI OOIIMX TOHATHI 110 XapaKTEPHBIM MPH3HAKAM, BBIONHATH ACHCTBHS B COOTBETCTBHH C ONPE/IEICHAEM H IPOCTEHIIIMI
CBOMCTBaMHM HOHSTHI, KOHKPETU3UPOBATh IPUMEPAMH OOIINE TOHSTHS.
2 . o

37ech U fanee; 3HaTh ONpeesICHUE MOHATHUS, YMETh MOSACHITH €r0 CMBICI,YMETh UCIOJIb30BaTh MOHITUE U €r0 CBOMCTBA IIPU MPOBEICHUM PACCYXKACHUIH, pellIeHUN 3aaad.




MHOMCECME MOHATHUSMU: MHOMHCECMBO, dleMeHM TMOHATUSMU: KOHEUHOE I,
u KOHEYHOe MHO2ICcecmea, MHOXECTBO, 3JICMCHT — onepupoeambs
J:ctzzzmamuq MHOKECTBO, DJIEMECHT NOOMHOICECMEO0, MHOKECTBA, NnoHamuem
oeUKU MHOKECTBA, nepeceuenue u IOIMHOKECTBO, onpedenenus,
TOIMHOYKECTBO, 00beOUHeHUe MHOMCECMS, nepeceyeHue, OCHOBHBIMU BUOAMU
[IePeCEUeHHE K UUCTIOBbIE MHOICECEA Ha oObeTMHEHNE U onpedenenud,
KOOPOUHAMHOU NPAMOLL, Pa3HOCTh MHOXKECTB,
o0ObeMHEHNE OCHOBHBIMU BUOAMU
ompe30K, uHmepsal, YHCJIOBBIE MHOYKECTBA
MHOKCCTB, THCIOBBIC nOIYyUHmMep8al, Ha KOOPIMHATHOM meopem,
MHOKCECTBA Ha NPOMENCYMOK C IPAMOii, OTPE30K, — NnonuMamo cymao
KOOpAMHATHOH 8bIKOJIOMOU MOYKO, MHTEpBaJl, KoceeHnHozo
HPAMOH, OTPE3OK, epaghuueckoe MOJIyUHTEPBAI, doKazamenbcmea;
HHTCPBAaJI, npeocmasnenue IIPOMEKYTOK C — onepupoeambs
OIIEpUPOBATH HA MHOOICecme Ha BBIKOJIOTOW TOYKOM, NOHSIMUAMU CYETNHO20
0a30BOM ypOBHE KOOPOUHAMHOU rpadudeckoe U HeCYUCTMHO20
HOHSTHSIMI: NIOCKOCMU, IIPEICTABIICHHE MHONCECTEA;
yTBEPXK/ICHHUE, onepupoedams MHOXCCTB Ha | —  NpUMEHAMb Menoo
OTpUIIAHHE NOHAMUAMU. KOOpHHHaT.HOH MAMeMamuyecKoll
YTBEPKACHHUS, 30’ Z 8217 9;(;?;: ue, Z;IOCKOCTH’ UHOYKYUU 0I5
WUCTUHHBIC U JIOKHBIS PuY N AABATE MHOIKECTEA nposederUs
P— YMBepAHCOeHUsl, UCHUHHDBLE NEPEUnCICHUEM U Serui
U JOACHBLE YMEEPIHCOCHUS, XapaKTePUCTUYECKUM paccyslcoeruu u
HquHH?’ CHGHCVTBHe’ npuuuna, creocmeue, CBOMCTBOM; 00Ka3amenbCme u npu
HacTHBIN CTydan wacmubwlil cyuatl obuezo OIIEPHPOBATH peweruu 3a0a.
o011ero ymeepacoenus, HOHSTHSIMU: B nosceonesnoti srcuznu u
YTBCPXKACHNUA, KOHmMpnpumep; YTBEPXKICHUE, npu usy4eHuu Opyaux

® 311ech 1 alee: 3HATH ONMpe/IeICHHE OHATHS, 3HATh H yMeTh 000CHOBBIBATH CBOMCTBA(IIPU3HAKHM, €CIIH OHH €CTh) TIOHSTHS, XapaKTePH30BaTh CBSI3H C APYTHMH HOHATHAMH,
MIPEJCTABIIAS OAHO MOHATHE KaK 4acTh LEIOCTHOIO KOMIIIEKCa, HCTI0Ib30BaTh MOHITHE U €r0 CBOMCTBA IIPU MPOBEAECHUH pacCyKICHUHN, 0Ka3aTeIbCTB, PEIICHUH 3a/1ay.




KOHTPIPUMED;

— HaxoJuTh
IIepeceyeHne u
0oOBeMHEHUE ABYX
MHOECTB,
MPEJICTABICHHBIX
rpaduyecku Ha
YUCIIOBOU NPSIMOM;

— CTPOUTH HA YHCIIOBOU
PSAMON
MMOJIMHOKECTBO
YUCIIOBOTO
MHOYECTBA, 3aJJaHHOE
MPOCTEUILINMU
YCIIOBUSIMU;

— pacmno3HaBaTh
JIOXKHBIE
YTBEPXKACHUS,
OIINOKH B
paccyXICHUSX,

B TOM YHCJIE C
HCIOJIb30BAaHUEM
KOHTPIPUMEPOB.

B noeceomnesnoui scusnu
U npu U3yyeHuu

npogepsimo
APUHAONEHCHOCTD
NEMEHMA MHONCECMBY,
Haxooums nepeceyeHue u
00veOuHenUe MHOHCEeCms,
8 MoM ducie
npeocmasieHHbIX
epaguuecku Ha Yucio8ou
NpAMOU U HA
KOOPOUHAMHOLL
NIIOCKOCMU,

npoeooOUNs
odokazamenvHble
paccyaicoerust 0l
000CHOBaHUSA
UCTMUHHOCTU
VmeepHcOeHUII.

B nosceonesnou orcusnu u

npu u3y4eHuu Opyeux
npeomemoas:
UCNOIb308AMb YUCTIOBbLE
MHOXMCecmea Ha
KOOPOUHAMHOU NPAMOU U
HA KOOPOUHAMHOU
NJIOCKOCMU OJ11 ONUCAHUS
DPeanbHulX NPoOYeccos u
AGNeHUU,

OTPULIAHUE
YTBEPKICHUS,
VCTUHHBIC U JIO)KHBIE
YTBEPKICHUS,
NpUYNHA, CIEACTBUE,
YaCTHBIN CIIy4an
o01IEero yTBEpKIECHNUS,
KOHTPIIPUMED;

— TIPOBEPSTH
MPUHAJIEKHOCTh
AJIEMEHTa MHOYECTBY;

— HaxXOJUTh MEPECECUCHUE
1 00bEeTMHEHUE
MHOECTB, B TOM UHUCJIC
MPECTABICHHBIX
rpaduyecKku Ha
YUCIJIOBOM MPSIMOU U HA
KOOPJIMHATHOM
IIJIOCKOCTH;

— TIPOBOJIUTH
JIOKa3aTeIbHbIE
paccyXaeHus s
000CHOBaHUs
HUCTUHHOCTH
YTBEPKICHUM.

B noeceonesnoii scuznu u
npu u3yueHuu Opyeux
npeomemos:

npeomMemoas:
UCNOIL3068AMb
meopemuxo-
MHOIHCECMBEHHDIU AZbIK
U A3bIK T02UKU OJISL
ONUCAHUSL PEANbHbIX
npoyeccos u s6enull,
npu peutenuu 3a0ay
opy2ux y4eonvix
npeomemos




Opy2ux npeomemos:
HCII0JIb30BaTh
YHCJIOBBIC MHOXKECTBA
Ha KOOPJAVMHATHOU
MPSIMOU ISt
ONMCAHUS PEATbHBIX
MPOLIECCOB U
SIBJICHUH;

MPOBOJIUTH
JIOTUYECKHEC
pacCykJIeHus B
CUTYyaLUsAX
MOBCEIHEBHOM KU3HU

—  nposooumv
odokazamevHble
paccysicoerus 8
CUMYaYUsX NOBCEOHEBHOU
JHCUZHU, NPU peuLeHUU
3a0ay u3 opyaux
npeomemos

MCII0JIb30BaTh
YHCIIOBBIE MHOKECTBA
Ha KOOPAMHATHOM
MPSIMOU U Ha
KOOpAMHATHOM
MJIOCKOCTH JIsT
ONHMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUM;
MPOBOJUTH
JI0KAQ3aTeJIbHbIE
paccyXIeHus B
CUTYaLUsX
MMOBCEIHEBHOM KU3HU,
MIpY PELICHUU 3a/1a4 U3
JIPYTUX MPEAMETOB

Yucna u
8bIpAdICeHUA

OnepupoBath Ha
0a30BOM ypOBHE
MOHSATHUSIMU: 1IETI0€
YHCIIO, TETUMOCTh
ypcell, OOLIKHOBECHHAS
IpoOb, MeCATHIHASL
Ipo0b, paroHaIbLHOE
YHCIIO,
IpUOTMKEHHOE
3HAYEHHUE YHCIIa,
9acTh, TOJIA,
OTHOIIICHHUE, TPOIICHT,

— (8060010 onepuposams
NOHAMUAMU. Yesloe YUCTLO,
0enuUMoCcms yucell,
00bIKHOBeHHAs OPOOb,
OdecssmuuHas Opoov,
PAYUOHATbHOE YUCTIO,
NPUOTUNCEHHOE 3HAYEHUE
yucna, yacmo, 00,
OmHOUWeHUe, NPOYEeHM,
nosviueHUe U NOHUICEeHUe
Ha 3a0aHHOe YUCILO
npoyenmos, macuimao,

CB00OOIHO
OTICPUPOBATH
[IOHATUSIMU:
HATypaJbHOE YHCIIO,
MHOYKECTBO
HATypaJbHBIX YUCE,
1[€JIO€ YHCIIO,
MHOYKECTBO LIETBIX
ypcesn, 00OLIKHOBEHHAS
IpoOb, TeCITHIHAS
Ipo0b, CMEIIAaHHOE
YHUCJI0, PAllHOHAIILHOE
YHCJI0, MHOXKECTBO

Jlocmuoicenue
pe3ynibmamos pazoend
I;

Cc80000HO Onepuposams
YUCTOBBIMU
MHOJHCECME8aMu npu
pewenuu 3a0a4;
HOHUMAMb NPUYUHDL U
OCHOBHblE udeu
pacuupenusi Yuci08bix
MHOJICECm8;

671a0emb OCHOBHbIMU




MTOBBIIICHUE U
MMOHIKCHHUE Ha
3aJIaHHOE YHCJI0
MPOIIEHTOB, MacIITa0;
ONEpUPOBATH HA
0a30BOM ypOBHE
MMOHSATUSIMU:
JorapudM Jucia,
TPUTOHOMETPHUUECKAS
OKPYHOCTb,
rpajiyCHasi Mepa yria,
BEJIMYMHA yIJIa,
3aJIaHHOrO TOYKOM Ha
TPUTOHOMETPUYECKOU
OKPYHOCTH, CUHYC,
KOCHHYC, TAHT€HC U
KOTaHI'€HC YIJIOB,
MMEIOIINX
MIPOU3BOJILHYIO
BEJIMYMHY;
BBITIOJTHATH
apuMeTHIECCKHE
IEUCTBUS C LIEJIBIMHU U
paloHaIbHBIMU
YHUCJIaMU,

BBITIOJIHATH

—  Npu8oOUMb NPUMeEpbL

yuces ¢ 3a0aHHbIMU
CBOUCMBAMU OCUMOCTIU,
onepuposama
HOHAMUAMU. JIO2APUPM
yucaa,
MPULOHOMEMPUYECKASL
OKPYIHCHOCHb, PAOUAHHAS
u epadychas mepa yanua,
BeNUUUHA Veld, 3A0AHHO20
MOYKOU HA
MPUSOHOMEMPUYECKOTU
OKPYIHCHOCMU, CUHYC,
KOCUHYC, MAH2EHC U
KOMAH2eHC Y2108,
UMEWUX NPOU3BOJILHYIO
BENUYUHY, YUCIA € U T,
BbINOJIHAMD
apughmemuuecxue
oelicmeus, covemas
YCMHble U NUCbMEHHbLE
npuemvl, NPUMEHsISL NPU
Heobxo0umocmu
BLIYUCTIUMENbHLE
ycmpoucmea,

—  Haxooumv 3HAYEHUs. KODpHA

palMOHAIbHBIX YHUCEII,
HUppaloHaIbHOE
YHCJI0, KOPEHb CTETICHU
n, JeHCTBUTEIBHOE
YHCJI0, MHOXKECTBO
JIEUCTBUTEIILHBIX
4yuces, TeoMeTpuuecKas
WHTEpIIpEeTaIUs
HATypaJIbHBIX, IEJIBIX,
palMOHAIbHBIX,
JIEHCTBUTEIILHBIX
YHCEe;

IIOHUMATh U OOBSICHATD
Pa3HUILY MEXITY
MMO3UIIMOHHOMN U
HEMO3UIIMOHHOM
CUCTEMaMH 3aIlicH
YHCEI;

NEePEBOIUTH YUCIIA U3
OJIHOM CHUCTEMBI 3alliCHU
(cucTembl CUMCIICHHUS) B
APYTYIO;

JIOKa3bIBaTh U
HCIIOJIb30BATh
MPU3HAKHU JETUMOCTH
CYMMBI U
MIPOU3BEICHUS MTPU
BBITTOJTHEHU U

NOHAMUAMU MeopUU
oenumocmu npu
peutenuu
CMAaHOApmMHUbIX 3a0ay
umemo 6a308vle
npeocmasietusi o
MHOJICeCmae
KOMNJIEKCHbIX YUCe;
C80000HO BbINOJIHAMb
modicoecmeeHHble
npeobpazosans
MPUSOHOMEMPULECKUX,
Joeapupmuyeckux,
CMeneHHbIX
BbIPANCEHUL,

en1adems ghopmynou
ounoma Hotomona;
NPpUMEHAMb npu
peueruu 3a0a4
meopemy 0 TUHelHOM
npeocmasnenuu HOJ/J;
NPUMEHAMb npu
peueruu 3a0a4
Kumaiickyro meopemy
00 ocmamxax,
NPpUMEHAMb NpU




HECIIOKHBIE
npeodpa3oBaHuUs
YUCIIOBBIX
BBIPAXKECHUU,
coJiepKallluX CTENEHU
quces, MO0 KOPHU 13
Yyuced, JTH00
sorapuGMbl YHCEIT;
CpaBHUBATh
palroOHaJbHbIE YUCa
MEXKy cCOOOM;
OLICHUBATbH U
CpaBHUBATh C
palrOHaJIbHBIMU
yyciaaMu 3HAaYeHUs
LETIBIX CTETIEHEN
4yuces, KOpHEN
HATypaJIbHOMN CTEIICHU
U3 YHCell,
sorapuMoB YUCEI B
MPOCTHIX CIy4asiX;
n300pakaTb TOYKAMHU
Ha YHCJIOBOU IPSAMOU
LETIbIE U
palMoHaIbHbIC YUCIIA,
M300pakaTh TOUKAMU

HamypanbHOU Cmenetu,
cmeneHu ¢ payuoHaIbHbIM
nokazameiem,
noeapugma, ucnonv3ys
npu HeoOX00UMoCmu
8LIYUCTIUMENbHBIE
ycmpoucmea,
NONb308aMbCS OYEHKOU U
NPUKUOKOU NpU
NPAKMU4ecKux pacuemax,
npo8ooUMb HO
U38eCMHBbIM hOpMYIamM U
npasunam
npeobpazosanus
OYKBEHHBIX 8bIPANCEHUL,
BKAIOUAIOWUX CHIeneHU,
KOpHU, 102apughmbl u
mpucoHoOMempuyecKue
dyuryuu,

HaxXo0umu 3HA4eHUs]
YUCTIOBLIX U OYKBEHHBIX
BbIPANCEHULI,
ocywecmensis
Heobxo0uMble
NOOCMAHOBKU U
npeoopa3o8anusl,

BBIUMCJICHUH U
pellIeHuY 3a/1a4;
BBITIOJTHSTH OKPYTJICHUE
palMOHAIILHBIX U
UpparmoHaIbHbIX
qHCeJI ¢ 3aJaHHOU
TOYHOCTHIO;
CpaBHMBATh
JICUCTBUTEIIbHBIE YHCTIa
pPa3HBIMH CIIOCOOaMU;
yHops,I0UMBaTh YKCIIA,
3aIliCaHHbIC B BUJIE
OOBIKHOBECHHOM U
JECATUYHON TpoOH,
quCIia, 3alUCaHHBIC C
UCIIO0JIb30BaHUEM
apu(pMETHIECKOTO
KBaJIpaTHOTO KOPHS,
KOPHEW CTEIEHU
OonpIe 2;

HaxoauTh HOJ[ 1 HOK
pa3HBIMU criIoco0amMu 1
UCII0JIb30BaTh UX MPU
pelieHny 3a1a4;
BBITIOJIHSATH
BBIUHCIICHUS U
npeoOpa3oBaHus
BBIPAKECHUN,

peuwenuu 3a0ay Manyro
meopemy Depma,
yMemb 8blNOTHAMb
3anuck yucua 8
HO3UYUOHHOLL cucmeme
CUUCTIeHUS,
NPUMEHSMb NPU
pewenuu 3a0a4
mMeopemuKo-4uciogvle
@yHKYUU: YUcio u
cymma oenumenetl,
Gynxkyuio Diinepa,
NPUMEHSAMb NpU
peuleHuu 3a0ay yentvie
opobu,

NPUMEeHSMb npu
peuleHuu
3a0aUMHO20YNEHbL C
OelicmeumenbHbiMU U
yenvimu
Koahuyuenmamu,
e1ademsv NOHAMUAMU
NPUBOOUMbLU U
HenpusooUMbLIL
MHO20YJIeH U
NPUMEHSAMb UX NPU




Ha YUCJIOBOU NPSIMOM
LIETIbIE CTENEHU
quCcell, KOpHU
HAaTypajdbHOMN CTENIEHU
U3 yucen, Jorapudmbl
YHCEJI B POCTBIX
CIIy4asx;

BBITIOTHSITh
HECJIOKHBIE
npeoOpa3zoBaHus
LETbIX U IPOOHO-
palMOHAJIbHBIX
OYKBEHHBIX
BBIPAKCHUH;
BbIpaXkaTh B
MPOCTENIINX CITydasx
U3 PABEHCTBA OJHY
IIEPEMEHHYIO Yepe3
ApYTHE,

BBIYUCJIISITH B IPOCTHIX
ClIy4asx 3HAYCHUs
YHUCJIOBBIX U
OYKBEHHBIX
BBIPAKCHUH,
OCYILECTBIISIS
HEOOXOIMMBIE

uzobpasxicamo
cxemamuiecku y2ol,
BEIUUUHA KOMOPO2O
BbLIPAINCEHA 8 2PAVYCAX
UnU paouanax,
UCnoIbL3068ams npu
pewenuu 3a0a4
maobauyHble 3HA4eHUs
MPUCOHOMEMPULECKUX
dyHKYUll yenos;
8bINOIHAMb NEPEBOO
BEIUYUHDL Y2d U3
PAOUAHHOU Mepbl 8
2paodycHyIo U 0OpamHo.

B nosceonesnoit sorcuznu u

npu u3yYeHuUu Opyeux
VUEOHbIX NPeOMemos:
8LINOJIHAMb OCUCMBUS C
YUCTOBLIMU OAHHBIMU NPU
pewenuu 3a0a4
NPAKMu4ecKoco
xapakmepa u 3a0a4 u3
Ppasiuunbix odracmetl
3HAHUL, UCNONIL3YSL NPU
Heobxooumocmu
CNPABOYHbBIE MAMEPUATIBL

coaepKalux
JICICTBUTEIIbHBIC
4yyciia, B TOM YUCIIE
KOPHH HaTypaJIbHbBIX
CTCIICHEH;

— BBITIOJIHATH
CTaH/IApTHBIC
TOKJICCTBEHHbBIC
npeobpa3oBaHus
TPUTOHOMETPUYECKHX,
Jorapu(MUYECKHUX,
CTENICHHBIX,
HppaMOHATBHBIX
BBIPAKEHUU.

B noeceonegnoii sxcuznu u
npu u3yyeHuu Opyeux
npeomemoas:

— BBINOJIHATH U
O0OBSCHATH CPAaBHCHHE
pe3yJIbTaTOB
BBIYNCIICHUH NIPH
perieHuun
MPaKTUYECKUX 3a/1a4, B
TOM YHCJIE
MPUOIMKEHHBIX
BBIUMCJICHUH,
UCIIOJIb3Ysl pa3HbIe

pewenuu 3a0ad;
NPUMeHmMb Npu
peuteHuu 3a0ay
OcHosHy0 meopemy
aneeopwl;
NPUMEHAMb NpU
peueruu 3a0a4
npocmetivuiue QyHKyuU
KOMNJIeKCHOU
NnepemMeHHOl KaK
2eomempuiecKue
npeobpazosanus




MOJICTAHOBKH U
npeoOpa3oBaHus;

— wm300paxath
CXEMaTU4eCKH yTod,
BEJIMYMHA KOTOPOTO
BBIPAKCHA B
rpagycax;

— OIICHUBATh 3HAKH
CHHYCa, KOCHHYCa,
TaHTeHCa, KOTAaHTeHCa
KOHKPETHBIX YTJIOB.

B nosceounesnotii scuznu
U npu uzyv4eHuu
Opyeux yueoHvix
npeomemos.

— BBIIIOJHSITH
BBIYHMCIICHUS TIPU
peIIeHuY 3a1a4
IPaKTUYECKOTO
XapakTepa;

— BBINOJIHATH
MIPaKTHYCCKUC
pacyeTsl C
WCIIOJIb30BAaHUEM MPH
HEOOXOIUMOCTH

U 8bIYUCTUMEIbHBLE
ycmpoucmea,

oyeHusams, cpasHueanv U

ucnojibzoeams npu

peuleHuu npakmudecKux
3a0a4 YUC08ble 3HAYCHUS

PEATIbHbIX 6E/IUYUH,
KOHKpeniHnvle 4uciossle
xXapakmepucmuku

00vbeKmos OKpyatcarouieco

mupa

CHocoObl CPaBHEHHI;
3aIHChIBATh,
CPaBHHMBATh, OKPYTJIAThH
YHCIIOBBIC JAHHBIE
pCalIbHBIX BEJIMYHH C
UCIIOJIb30BaHUEM
pa3HbIX CUCTEM
U3MEPCHUSI;
COCTaBIISITh U
OILICHUBATh Pa3HBIMH
croco0aMu YHMCIIOBbIE
BBIPAXKCHUS MTPU
pelIeHnn
NPAaKTHYECKUX 3a7a49 U
3a71a4 U3 IPyrux
y4eOHBIX MMPEAMETOB




CIIPaBOYHBIX
MaTepHaJioB U
BBIYHCIIUTEIBHBIX
YCTPONCTB;
COOTHOCHUTbH peajbHbIe
BEITNYNHBI,
XapaKTEePUCTUKHU
O00BEKTOB
OKPY’KaIOILEro MUpa C
UX KOHKPETHBIMU
YUCJIOBBIMU
3HAYCHUSMH,
UCITI0JIb30BaTh
METO/Ibl OKPYTJICHHUS,
NPUOIMKEHUS U
MPUKUJIKU TIPU
pELICHUH
MPaKTUYECKUX 33724
MOBCEAHEBHOM KU3HU

Ypasnenusn
u
HepageHcme
a

PemiaTte 1uHEMHbBIC
ypaBHEHUS U
HEpPABEHCTBA,
KBaJIpaTHBIC
YpaBHEHUSI;
pemarb
norapupMuIecKue

Pewams payuonanvuvie,
nokazamenvHble U
Jloeapughmuyeckue
YypaeHeHus u
HepaseHcmaa,
npocmeuwiue
UppayuoHaivbHole U

— CBo0OoaHO
OTICpUPOBATH
[IOHATHUSIMU:
ypaBHEHHUE,
HEPaBEHCTBO,
PaBHOCHUIIbHBIC
ypaBHCHUS U
HEPABCHCTBA,

— Jlocmuoicenue

pe3yibmamos pazoend
I;

8000010 onpedensims
mun u 8bloupamo
Memoo peuienus
NOKA3aMebHbIX U




ypaBHeHus Buaa 109,
(bx+c)=dmu
MIPOCTEUILINE
HEpaBEHCTBA BHJIA
log.x<d;

perarh
MoKa3aTesbHbIe
ypaBHEHUS, BUA
a™*°=d (rmed
MO>KHO MPEACTABUTH B
BUJIC CTETICHU C
OCHOBaHHEM @) U
MIPOCTEUIIINE
HEpaBEHCTBA BHJIA
a’<d (rme d MoxHO
MPEICTaBUTh B BUJIE
CTCTICHU C
OCHOBaHHEM a);.
NPUBOJIUTH HECKOJIBKO
MPUMEPOB KOPHEH
IIPOCTEMNIIETO
TPUTOHOMETPUYECKOT
O YpaBHEHUS BHJIA:
sinx=a, cos X = a,
tgx = a,ctgx = a, rae a
— TabIMYHOE

mpucoHoOMempuyecKue
VpaeHeHus, HepaseHcmead
U UX cucmembvl;
UCROIb308AMb MEMOObL
peuleHus ypasHeHull:
npusedenue K Uy
«npouseedeHue pagHo
HYTIO» UTU «YACTHOE
DABHO HYTIO», 3AMeHA
nepemMeHHbIX,
UCRONIL308AMb MEMOO
UHMEPBAJIO8 ONls peuleHUs
HEpPaBeHCme,
UCNOIb3068AMb
epacghuueckutl memoo 0Jisl
NPUOTIUNCEHHO20 peuleHUs]
VPaeHeHUll U HepaseHCmae,
uzobpasxicams Ha
MPUSOHOMEMPUUECKOU
OKDYAHCHOCTIU
MHOMCECMB0 peuleHull
npocmeuux
MPUSOHOMEMPUYECKUX
VPaeHeHUll U HepaseHCma,
8LINONIHAMb OMOOP KOPHEli
VPABHEHUU UIU peueHull

ypaBHEHHE,
SIBJISIFOLLIEECST
CJIEICTBHEM JIPYTOr0
ypaBHEHUS], YpaBHEHUS,
PaBHOCHJIbHBIC HA
MHOYECTBE,
PaBHOCHWJIbHBIC
npeoOpa3oBaHus
YPaBHEHHU;

peniaTh pa3Hbi€ BUbI
YPAaBHEHUU U
HEPABEHCTB U UX
CUCTEM, B TOM UHUCJIIC
HEKOTOpPBIC YPaBHEHUS
3-i1 u 4-1 crencHel,
JTpOOHO-paIMOHATbHbIE
U UppaImoHaIbHBIE;
OBJIaJI€Th OCHOBHBIMU
TUTIAMU
MOKa3aTEIbHBIX,
Jorapu(MUYECKHUX,
UPpALMOHATBHBIX,
CTEIICHHBIX YPABHEHUU
Y HEPaBEHCTB U
CTaHJIapTHBIMU
METOJAMU UX PEIIEHUN
Y IPUMEHSTh UX TIPU
pelIeHnH 3a1ay;

Jo2apupmuyeckux
VpasHeHUull u
HepaeeHcms,
UPPAYUOHATILHBIX
ypasHeHuu u
HepageHcms,
MPUSOHOMEMPUYECKUX
VpasHeHuu u
HEepaeeHCcms, ux
cucmem;

c680000HO peuiams
cucmembl TUHEUHbIX
VpPasHeHUl,

peuams 0CHOBHbIE
Munvl ypasHeHutl u
HepaseHCcme ¢
napamempamu;
NPUMEHSAMb NpuU
peueruu 3a0a4
Hepagencmea Kowu —
bynaxoecroeo,
bepuynnu;,

uMems npedcmasieHue
0 HepaseHcmeax
MexHcoy cpeOHUMU
cmeneHHbIMU




3HAYEHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKOU
byHKIUU.

B nosceonesnoui scuznu
U npu U3yUeHuU
Opyaux npeomemoas:

— COCTaBIIATH U pelIaTh
YPaBHEHHUS U CUCTEMBI
YPaBHEHUH NIPU
peIIeHNH HECIOKHBIX
MPAKTHYECKUX 3a7a4

HEepaeeHcme 8
coomeemcmeu ¢
O00NOIHUMENbHLIMU
VCA08UAMU U
02PaHUYEHUAMU.

B nosceonesnou srcuznu u
npu u3yueHuu Opyeux
VUEOHbIX NPeOMemos:

— coCcmasnsams u peuams
VPAasHeHus, cucmembl
VPasHeHUll U HepageHCcmea
npu peuteHuu 3a0ay
opyaux y4eomvix
npeomemos,

— UCNONb308aMb YPABHEHUSL
U HepaseHcmaea Ois
nOCMPOeHUst U
uccie0o8anus
npocmeuuux
Mamemamudeckux
Mmooeell peaibHblx
cumyayuu uiu
NPUKTIAOHBIX 3A0aY;

—  ymemo
UHmMepPnpemupo8ams
NOJIYYEHHbBLU NPU PeUuleHUU

PUMEHSTh TEOPEMY
be3sy k pemenuto
YPaBHECHUM;
MPUMEHSITh TEOPEMY
Buera ns pemenust
HEKOTOPBIX YPAaBHEHUM
CTEIICHHU BBIILIE BTOPOU;
MOHUMATh CMBICII
TEOPEM O
PAaBHOCHWIBHBIX U
HEPaBHOCHJIBHBIX
npeoOpa3oBaHUAX
YPaBHEHUU U YMETh UX
JIOKa3bIBaTh;

BJIAJIETh METOJIAMU
pelLIeHUs] YPAaBHEHHU,
HEPABEHCTB U UX
CUCTEM, YMETh
BBIOMPATh METOJ
pelieHus u
000CHOBBIBaTh CBOM
BBIOOD;

WCIIOJIB30BATh METO/I
WHTEPBAJIOB IS
pelIeHUs] HEPABEHCTB, B
TOM YHCJIE IPOOHO-
palMOHANIBHBIX U
BKJIIOYAIOIIIHX B CEOst




YpasHenusl, HepageHcmaa
UIU cucmemsl pe3yibmamn,
OYeHUBamy e2o
npasoonododue 6
KOHMeKcme 3a0aHHOU
PealvbHOU cumyayuu uiu
NPUKIAOHOU 3a0a4u

UppaHOHAIEHBIC
BBIPAKCHUS,

pemarthb
anredpanveckue
ypaBHEHUS U
HEPAaBEHCTBA U UX
CHCTEMBI C
napaMeTpaMu
aNreOpanvdecKuM u
rpaduueckum
METOJIaMHU;

BJIAJICTh Pa3HBIMHU
METOIaMHU
JI0Ka3aTeNIbCTBA
HCPABCHCTB;

pelaTh ypaBHEHUS B
IeJIBIX YHCIIaX;
n300paxaTh
MHOX€ECTBa Ha
TUIOCKOCTH,
3a/laBaeMbIe
ypaBHCHUSIMH,
HEPaBEHCTBAMU U MX
CUCTEMaMHU;
CBOOOIHO
UCTIOJIb30BaTh
TOXK/ICCTBEHHBIC
npeoOpazoBaHus Ipu




pELIEHNN yPaBHEHHUU U
CHUCTEM YPAaBHEHUM

B nosceonesnou srcuznu u
npu u3y4yeHuu Opyeux
npeomemoas:

— COCTaBJISITh U PEIIaTh
ypaBHEHUS,
HEPaBEHCTBA, UX
CUCTEMBI MPU PEIICHUH
3a/1a4 APyTUx yueOHbIX
IPEIMETOB;

— BBINOJHSATH OLICHKY
paBI0noA00usl
pe3yJIbTaToB,
MOJIy4aeMbIX TIPH
PEIICHUH Pa3IMYHbIX
YPaBHECHUM,
HEPABEHCTB U UX
CUCTEM TIPH pEIICHUN
3a/1a4 APyTUX yueOHbIX
IPEIMETOB;

— COCTaBJISITh U peIlIaTh
ypaBHEHUS U
HEPaBEHCTBA C
napameTpamu mnpu
pEIIeHUH 337124 JPYTUX
y4€OHBIX MPEMETOB,;




COCTaBJIATh YPaBHEHUE,
HEPABEHCTBO WJIA UX
CUCTEMY,
OIMCBHIBAIOIIINE
pEAIbHYIO CUTYaLUI0
WJIA TIPUKIIAIHYIO
3a7auy,
UHTEPIPETUPOBATH
IIOJIyYEHHBIE
pe3yabTaThl;
HCIIO0JI30BaTh
IIPOrpaMMHBIE
CpEeIICTBA IIPU PELIEHUU
OTJEJIbHBIX KJIACCOB
YPaBHEHUU U
HEPABEHCTB

Dyukyuu

— OnmnepupoBatb Ha
0a30BOM ypOBHE
MOHSITUSIMU:
3aBHCUMOCTD
BEJIMYMH, PYHKIUS,
apryMeHT U 3HaYeHUE
dbyHKIIUH, 00J1aCTh
oTpeeNeHUs 1
MHOECTBO 3HAYEHUN
byHKIMH, Tpaduk
3aBUCUMOCTH, FpaPuK

— Onepuposamo

NOHAMUAMU.
3a8UCUMOCMb GENIUYUH,
@yHKyus, apeymenm u
3HaueHue QyHKyuu,
obnacmu onpeoenenus u
MHOIHCECMBO 3HAYEHUU
@yHrxyuu, epaghux
3asucumocmu, epagux
dyuryuu, Hyau QyHKyuu,
nPOMENHCYmKU

BnangeTs noHsITUIMU:
3aBUCUMOCTb BEJIHYHH,
byHKIUSA, apTYMEHT U
3HauYeHuEe (PyHKIMH,
00J1acTh OnpeeeHus
Y MHOXXECTBO 3HAYEHUU
dbyHKuuu, rpadux
3aBHCHUMOCTH, TpauK
(GyHKUMH, HYJIHA
GyHKIHU, TPOMEKYTKU
3HAKOIOCTOSHCTBA,

— Jlocmuoicenue
pe3yibmamos pazoena
I;

— g1adems NOHAMuUeM
ACUMNIMOMbL U YMemb
€20 NpuUMeHsImsb npu
pewenuu 3a0a4;

—  NPUMEHAMb MemoObl
peutenuss npocmetiuux
ougpepenyuanvrvix
VPAHeHUll Nepeoco u




(GyHKUMH, HYJIH
dynximny,
IPOMEXYTKU
3HAKOIOCTOSHCTBA,
BO3pacTaHue Ha
YHCIIOBOM
IPOMEXKYTKE,
yObIBaHUE HA
YHCIIOBOM
MIPOMEKYTKE,
HauOoJIbIIee U
HaMMeEHbIIIee
3HaueHue (PYHKIMU Ha
YHCIIOBOM
MIPOMEKYTKE,
nepuoanYecKas
dbyHKIUS, IEPUOS;
OIepUpoOBaTh Ha
0a30BOM ypOBHE
MOHATUSAMU: TIpsIMast U
oOpartHas
MPONOPIIMOHATIEHOCTh
JIMHEHHAs,
KBaJIpaTHYHas,
norapupMuyecKas u
MoKa3aTeIbHas

3HAKONOCMOAHCMEA,
8o3pacmatue Ha
YUCTIOB0M NPOMEICYMKE,
YObi8aHUe HA YUCTOBOM
npomedcynixe,
Haubonvuiee u
HaumeHbllee 3HaueHue
@YHKYUU HA YUCTIOBOM
npomedcymxe,
nepuoouyeckas QyHKyus,
nepuoo, Yemuas u
HeuemHasl hyHKyuu;
onepupogamuw
NOHAMUAMU. NPAMASL U
obpamuast
NPONOPYUOHATLHOCHD,

JIUHEUHAs, K8AOPAMUUHAS,

Jloeapughmuyeckas u
nokazamenvHas QyuKyuu,
mpueoHoMempuiecKue
@dyHxyuu,

onpeoensims 3HaueHue
DYHKYUU NO 3HAYEHUTO
apaymenma npu
PA3IUYHBIX CROCOOAX
3a0anUst QYyHKYUU,

— cmpoums epaguxu

BO3pACcTaHUE Ha
YUCIIOBOM
IPOMEKYTKE,
yObIBaHKME HA YUCIOBOM
IIPOMEKYTKE,
HauOoJIbIIEE U
HaWMEHBIIIee 3HAUYCHUE
(GyHKIIUYA HAa YUCIIOBOM
IPOMEKYTKE,
nepuoudecKas
byHKIIMS, TEPHOT,
YeTHasi U HeueTHas
GyHKIMU; yMETh
MPUMEHSTH 3TH
MOHSTHS TIPU PEIICHUU
3ajay;

BJIAJICTh MIOHATHEM
cTeneHHas QyHKIHS;
CTPOUTH €€ rpaduk u
yMETh TPUMEHSTh
CBOWCTBA CTEIICHHOMN
(GyHKUMY TIPU pEeLICHUU
3a/1ay4;

BJIAJICTh MIOHATHIMHU
MoKasarenbHas
(GyHKLIHS, SKCIIOHEHTA;

8MOpPO20 NOPSOKO8




byHKIMH,
TPUTOHOMETPUICCKHUE
(byHKITUH;
pacno3HaBaTh
rpadguku
AJIIEMEHTAPHBIX
GyHKIUH: IPSIMON U
oOpaTHOMU
MIPOTIOPITMNOHAIEHOCTH
, JUHEHHOM,
KBaJIPaTUYHOM,
norapuMUYecKon u
MOKa3aTeIbHOU
GyHKIUH,
TPUTOHOMETPHUECKUX
byHKIU;
COOTHOCHUTH TpaduKu
AJIIEMEHTAPHBIX
GyHKIUH: IPSIMON U
oOpartHoM
MIPOTIOPITIOHATEHOCTH
, JUHEWHOMH,
KBaJpaTUIHOM,
Jorapu@mMuuecKoi u
MOKa3aTeIbHOU
byHKIUH,

U3YUEHHBIX QYHKYULL,
onucvl8amv no 2papuxy u

6 npocmeﬁmux CJlydasix no

Gopmyne nogedenue u
ceoticmea GyHxyuil,
Haxooums no epagpuxy
@dyukyuu Hauboabuiue U
HauMeHbuue 3HAYeHUs1,
Ccmpoums dCKU3 epagpuxa
@dyuryuu,
yoosnemeopaouel
npueedeHHoMy Habopy
yenosuil (npomescymru
603pacmanus/yovl8anus,
3HaueHue QyHKYuu 8
3a0aHHOl MOYKe, MOYKU
IKCMPEMYMO8,
ACUMNIMOMbL, HYIU
@yHrkyuu u m.o.);

— pewiamsv YpasHeHUsl,

npocmetiuiue cucmembl
VpasHeHutl, UCHONb3YS
ceolicmea GyHKyull u ux
epaghuxos.

B nosceonesnoit sorcuznu u

CTPOUTH UX rpauKH U
yMETh IPUMEHSITh
CBOMCTBA
II0Ka3aTeJIbHON
(GyHKUMU TIPU pEeLICHUU
3ajay;

BJIa/I€Th IOHATHEM
norapudmuyeckas
(yHKLHUSA; CTPOUTH €€
rpaduK U YMETh
IIPUMEHSTH CBOMCTBA
norapuMUYECKOi
GyHKIMY TIPU pelIeHUN
3ajiay;

BJa/I€Th OHATUSAMU
TPUTOHOMETPUUYECKUE
(YHKIMH; CTPOUTD UX
rpaduKu U yMETh
IPUMEHAThH CBOICTBA
TPUTOHOMETPUUYECKUX
(GyHKUMN TPU peLIEHUU
3ajay;

BJIQJICTh TIOHATHEM
obpatHast GyHKITHS;
IPUMEHATH 3TO
HNOHATHE NIPU PELLICHUU




TPUTOHOMETPHUECKUX
GbyHKLMI ¢
dbopmynamu,
KOTOPBIMH OHH
3aJ]aHbl;

HAXOAWTH IO TpapuKy
MPUOTHKEHHO
3HaYeHUs (PyHKIUU B
3aJJaHHBIX TOYKaX;
OTPEAEIATH 1O
rpaduky cBoiicTBa
byHKIMY (HYyIH,
POMEXKYTKH
3HAKOTIOCTOSHCTBA,
MPOMEXKYTKH
MOHOTOHHOCTH,
HauOOJBIINE U
HAaUMEHbBIIINE
3HAYEHUS U T.I1.);
CTPOUTb 3CKU3
rpaduka QyHKIMH,
YIOBJIETBOPSIOIIEN
MIPUBEICHHOMY
Habopy yCI0BUM
(mpoMexyTKu
BO3pacTaHus /

npu u3y4yeHuu Opyeux
VUEOHbIX NPeOMemos:
onpedenams no epaghuxkam
U UCNOIL308aMb OIS
peuteHus RPUKIAOHbIX
3a0ay c60UCMEa peanbHblX
npoyeccos u
3aucumocmet
(Haubonvuue u
HauMeHbUlUe 3HAYeHUs,
NPOMENHCYMKU
603pacmanus u yovl8aHus
@yHKYUU, NPOMENHCYmKU
3HAKONOCMOAHCMEA,
ACUMNmMomsl, Nepuoo u
m.n.);
UHmMepnpemuposams
CB80lICMBA 8 KOHMeKCme
KOHKDEemHOU
NPAKMUYECKOU CUMYayuu;
onpedenams no paghuxkam
npocmeuwiue
Xapaxkmepucmuxu
nepuooUdecKux npoyeccos
8 OUuoN02UU, IKOHOMUKE,
MY3biKe, paouocesisu u op.
(amnaumyoa, nepuoo u

3a1ay;

— TPUMEHATH NPU
pelIeHry 3aaa4
CBOMCTBA (hYHKITUH:
YETHOCTb,
NEePUOAUYHOCTb,
OTPaHUYEHHOCTb;

— TPUMEHATH NpU
pellIeHnu 3a1a4
npeoOpa3oBaHus
rpadukoB (QyHKIIHIA;

— BJAQJETh MOHATUIMU
YHUCIIOBast
MOCJIEI0BATENBHOCT,
apudmeTuyeckas u
reoMeTpuYecKast
Iporpeccusi;

— TPUMEHATH NPU
pelIeHnHy 3aaa4
CBOWCTBA U IPU3HAKU
apu(pMeTHYeCcKoi 1
F€OMETPUYECKOU
IIPOrPECCUM.

B noeceownesnoui scuznu u
npu U3yueHuu Opyeux
VUEOHBIX NPeOMemos:




yOBbIBaHMSI, 3HAUCHHE
(GyHKLIMH B 3aJaHHOU
TOUYKE, TOUKU

HKCTPEMYMOB H T.1.).

B noeceomnesnou scusnu
U npu uzy4yeHuu
Opyaux npeomemoas:

— ONpEeNeNsATh Mo
rpadukam cBoicTBa
peaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEN
(HanOoJIBIIIKE U
HAaUMEHbBIITUE
3HAYEHMUS,
MIPOMEKYTKU
BO3pACTaHUs U
yOBIBaHUS,
MIPOMEXKYTKU
3HAKOIOCTOSTHCTBA U
T.1L.);

— UWHTEPHPETUPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOMN
MPAKTUYECKON
CUTyaluu

ONPENEIATh MO
rpadukam u
UCIIOJIb30BaTh IS
pElIeHUs TPUKITaTHbBIX
3aJ1a4 CBOMCTBa
peabHBIX MPOILIECCOB U
3aBUCHUMOCTEHN
(HamOoJIbIIINE U
HAaWMEHBIIIME 3HAUYCHUS,
POMEXKYTKHU
BO3pACTaHUS U
yObIBaHMs (PYHKITUH,
IPOMEXKYTKHU
3HAKOIOCTOSTHCTBA,
ACHUMIITOTHI, TOUKHU
neperuda, nepuos u
T.IL.);
UHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU
MIPAKTUYECKOU
CUTYallUH;.

OTPEIEIATh MO
rpadukamM npocreuime
XapaKTePUCTUKHU
NEPUOANYECKUX
IIPOIIECCOB B OMOJIOTHH,
SKOHOMHKE, MY3bIKE,




paaroCBsI3U U Ap.
(amruMTyAa, Nepuoa u
T.I1.)

Inemenmui
mamemamu
uecK020
ananusza

— OmnepupoBath Ha
0a30BOM ypOBHE
MOHATUSMU:
MIPOU3BOIHAS
(yHKLIHHU B TOUKE,
KacaTelbHas K
rpaduKy QyHKIHH,
MIPOU3BOTHAS
INZEINIVIH

— OMNpeNeNsATh 3HAYCHUE
MIPOU3BOJIHOM
(GYHKIIUHM B TOUKE 110
M300paKEHUIO
KacaTeJIbHOM K
rpadyuy,
MPOBEJICHHON B 3TOM
TOYKE;

— pelIaTh HECIOXKHbIC
3a/1auu Ha
MPUMEHEHUE CBA3U
MEXTY
MIPOMEKYTKAMHU
MOHOTOHHOCTH U

— Onepuposamo

NOHAMUAMU. NPOU3BOOHAS
@dyuKyuu 8 mouxe,
KacamenbHas K 2paguxy
@dyHKyuU, npou3800HAs.
dynryuu,

BLIYUCTAM NPOUZBOOHYIO
00HOUJIeHa, MHO20UIeHa,
K8AOpamno20 KOpHs,
APOU3BOOHYIO CYMMbL
dyuryuil,

BLIYUCTAMD NPOU3BOOHDBLE
INEMEHMAPHBIX PYHKYUU
U ux KomouHayuti,
UCNONIL3YS CNPABOYHDLE
mamepuanvl;
uccuedosamo 6
NPOCMENUUX CLYUaAsx
@dyukyuu Ha
MOHOMOHHOCY,
Haxooums HaubobUUe U
HauMeHbuue 3Ha4e sl
@dyHKkyuil, cmpoums

Brnaners noustueM
OECKOHEYHO
yOBIBaroIast
reoMeTpudecKas
IIPOTPECCHS M YMETh
NPUMEHSTD €r0 IpH
pelieHnu 3a1a4;
IPUMEHSTD JJIs
pelieHus 3a1a4 TCOPUIO
TIPEICTIOB;

BJIAJETH HOHATUIMHA
OECKOHEYHO OO0IbIINE 1
OCCKOHEYHO MaJIbIe
YHCJIOBEIC
[I0CJIEAOBATEILHOCTH U
yMETh CPAaBHUBATH
OCCKOHEYHO OO0IbIINE U
OCCKOHEYHO MaJble
II0CJIEAOBATEILHOCTH;
BJIAZETH MOHATUIMU:
POU3BOIHAS PYHKIIUU
B TOYKE, POU3BOTHAS
INZENIVIH

— Jlocmuoicenue
pe3yibmamos pazoena
I;

—  €80000HO 61a0emb
CMAaHOapmubiM
annapamom
MaAmMemMamuyecko2o
ananuza ons
8bIYUCTICHUS
NPOU3800HBIX PYHKYUU
O0O0HOLL NePeMeHHOlL;

—  CB0O0OHO NPUMEHAMb
annapam
MaAmemMamuyecko2o
ananuza ons
uccnedo8anusi PyHKyui
U nocmpoenus.
epaguxos, 8 mom yucie
uccne008anusl Ha
8bINYKIOCHb;

— onepuposamb
noHsAmuem
nep8ooopa3Holi
@dyuKyuu onsa peureHus
3q0ay;




TOYKaMU IKCTpEMyMa
(dbyHKIUU, C OTHOU
CTOpPOHBI, U
MIPOMEKYTKAMHU
3HAKOMOCTOSHCTBA U
HYJISIMU ITPOU3BOJHOU
ATOU PYHKIUU — C
JIPYTOM.

B noeceonegnou scuznu
U npu usy4eHuu
Opyaux npeomemos:

— TOJb3YACh
rpadukamu,
CpPaBHUBATH CKOPOCTH
BO3pacTaHus (pocra,
TTOBBIIIICHHUSI,
YBEITUYECHUS U T.I1.)
WU CKOPOCTH
yObIBaHUs (MMaICHUS,
CHUKECHUS,
YMEHBLIEHUS U T.I1.)
BEITMYNH B PEATbHBIX
polLeccax;

— COOTHOCHTH IrpauKu
peaNbHBIX IPOLECCOB
Y 3aBUCUMOCTEH C UX

epaghuxu MHo2041eH08 U
npocmeuuux
PAYUOHATILHBIX DYHKYULL C
UCRONIL308AHUEM
annapama
MaAmMemMamuyecko2o
ananusa.

B nosceonesnou orcusnu u

npu u3yueHuu Opyeux
VUEOHbIX NPeOMemos:
peuams NPUKiaoHvle
3a0ayu u3 buoaocuu,
Qusuxu, xumuu,
9KOHOMUKU U OPY2UX
npeomemos, C8sA3aHHble C
uccieoo8anuem
Xapakmepucmuk
PeabHbIX NPOYECcos,
HAXO0dHCOeHUeM
HAUbOONLUIUX U
HAUMEHbUUX 3HAYEeHU,
CcKOpocmu U YCKOpeHusi u
UHmMepnpemuposams
NOJy4eHHble pe3yabmanol

BBIYHCIIATD
IIPOU3BO/THBIE
DJIEMEHTAPHBIX
GbyHKIUN 1 UX
KOMOHMHAIIHI;
uccne0BaTh PyHKIUU
HA MOHOTOHHOCTb H
AKCTPEMYMBI;

CTPOUTH Ipa@uKu U
IPUMEHSTh K PEIICHUIO
3aJ1a4y, B TOM YHUCJIE C
mapamMeTpoM;

BJIAJICTh MIOHATHEM
KacarenbHas K rpaduKy
(GYHKLIHUU U YMETh
IPUMEHSITh €r0 TIPH
pEIICHUH 3a7a4;
BJIAJICTh MOHATUSIMU
nepBooOpa3Has
byHKIMA,
OITPEICIICHHBIN
WHTETPA;

PUMEHSITH TEOPEMY
Hprorona—Jleitbnuna u
ee CIICJICTBUS JIJIst
perieHus 3aaad.

081a0emb OCHOBHLIMU
ceedeHUsAMU 00
unmeezpane Horomona—
Jletibnuya u ezo
npocmeuuux
NPUMEHEHUSIX;
onepuposams 8
CMAaHOapmHubIX
cumyayusix
NPOU3BOOHBIMU BbICUUUX
NOpPAOKO8;

yMemb NPUMeHAmb npu
pewenuu 3a0a4
ceoticmea
HenpepuvleHbIX
dyuryuil,

yMemvb NPUMEHAMb npu
peuteHuu 3a0ay
meopembl
Beuepwmpacca;
yMemb GbINOJHAMb
NPUOTUINCEHHDbIE
BbIUUCTEHUS. (MEeMOObl
peuleHus ypasHeHutl,
BbIYUCTICHUS
ONpeoeieHHO20
uHmezpana);

yMemb NPUMEHAMb




ONHICAHMSIMH,
BKJIIOYAIOIINMU
XapaKTEPUCTUKU

CKOPOCTH U3MCHCHUA

(ObICTpBIH pOCT,

IIJTaBHOC ITIOHHNKCHUC

U T.I1.);
UCIIOJIb30BAaTh
rpauku peasbHbIX
IPOLIECCOB JUIS

B nosceonesnoti srcuznu u
npu u3yueHuu Opyaux
VUeOHbIX NpeoMemos:

— pemaTrh NPUKIIAIHbIC
3aJ1a4u U3 OMOJIOTHH,
(bU3UKH, XUMUH,
SKOHOMMKH U JPYTUX
PEAMETOB, CBSI3aHHBIC
C HCCIIEJOBAaHHEM

NpULOdHCeHUe
NPOU3BOOHOU U
ONpeoeieHHO20
uHmez2pana K peuleHuro
3a0au
ecmecmeo3Hanusl;
61ademsv NOHAMUAMU
68mMopas Npou3B00Hasl,
8LINYKIIOCMb 2pagura
dyHKyUU U ymems

XapaKTEPUCTHUK ucciedosamov GyHKYUuio
peHICHUA HECJIOKHBIX IIPOLIECCOB, HA BbINYKI0CMb
IMPUKIAAHBIX 3a1a4, B — HHTEPIPETUPOBATH
TOM YHCJIE ONPEACIIss MOJTyYCHHbIC
1o rpauKy CKOpOCTh pe3yJIbTaThl
X0/1a Impoiiecca
Cmamucmu OnepupoBath Ha — HUmemwv npedcmasnenue o | — OnepupoBath Jlocmuoicenue
Ka u meopus 0a30BOM ypOBHE OUCKPEMHbBIX U OCHOBHBIMH pe3yibmamos pazoeid
nggﬂjﬁzzz " OCHOBHBIMU HeNnpepvl8HbIX CIYYAUHbLX OIMCATENLHEIMI Il
u OIMHMCATEIIbHBIMU GEIUTUHAX U XapaKTEePUCTUKAMU umMems npeocmaeienue
Kombunamo XapaKTEPUCTHKAMU pacnpedenenusyx, o YHCIIOBOrO Habopa, 0 YeHMPaILHOI
puKa He3a8UCUMOCMU

YHCJIOBOT0O Habopa:
cpenHee
apupmMeTnyecKoe,
MeIuaHa,
HauOoJIbIIee U
HaWMCHBIIICEe

CHLYYQUHBIX BEIUYUH,
umMemsb npedcmasieHue o
MamemamuyecKom
0dHCUOAHUU U OUCHEPCUU
CHLYYAUHBIX BEIUYUH,

— umemosv npedcmaeﬂeﬂue 0

NOHSTUEM TeHepasbHas
COBOKYIHOCTb U
BBIOOPKOH U3 HEe;

— ONepupoBaThH
HNOHATUSMU: YacTOTa U
BEPOSATHOCTH COOBITHS,

npeoenvHol meopeme,
umemuv npedcmasieHue
0 8b100POUHOM
Koaghhuyuenme
Koppeaayuu u JuHeuHou
peepeccuu;




3HAYCHUS;

— ONepupoBaTh Ha
0a30BOM ypOBHE
HNOHSATHUSIMH: YacTOTa
1 BEPOATHOCTh
COOBITHS, CITyHYalHBIHI
BBIOOP, OTIBITHI C
PaBHOBO3MOYKHBIMHU
DIIEMEHTAPHBIMHU
COOBITHSMU;

— BBIYUCIIATH
BEPOSATHOCTH
COOBITHI HAa OCHOBE
HoJIcUeTa Yyucia
HCXOJIOB.

B noeceownesnoti scuznu
U npu usy4eHuu
Opy2ux npeomemos:

— OIICHUBATh U
CpaBHUBATH B
MPOCTHIX CITydasix
BEPOSITHOCTU
COOBITUI B peaTbHOM
KU3HH,

— YUTaTh,
COTIOCTABJIATH,

HOPMANbHOM
pacnpeoeneruu u
npuUMepax HOPpMAaibHO
pacnpeoeieHHbIX
CHLYYAUHBIX BEIUYUH,
HOHUMAMb CYMb 3aKOHA
OonbUIUX YUCen U
8b100POUHO20 Memooda
uzmepenus
8epossmHocmel;

umemo npedcmasierue 0o

VCI0BHOU 8ePOSIMHOCMU U
0 NOJHOU 8ePOSIMHOCMU,
NPUMEHSAMb UX 8 PEeUleHUU
3a0ay;

uMems npeocmasiexue o
BAICHBIX YACMHBIX 6UOAX
pacnpeoeneHuti u
NPUMEHAMb UX 8 PeuleHUU
3a0auy;

umMemsv npedcmasieHue o
KOppensyuu Cay4aunblx
8EIUYUH, O TUHEUHOU
pezpeccuu.

B noesceonesnoii scusnu u

npu U3yueHuu Opyaux

CyMMa U NMPOU3BEJCHUE
BEPOSITHOCTEN,
BBIYUCIISTh
BEPOSITHOCTU COOBITHI
Ha OCHOBE IOJICUETa
4yucia UCXOJI0B;

BJIAJIETh OCHOBHBIMH
MOHATUSMU
KOMOWHATOPUKH U
YMETb UX MPUMEHSIThH
IIPU PELLIECHUH 3a]1a4;
UMETb MPE/ICTABICHUE
00 OCHOBax TEOPHUHU
BEPOSITHOCTEN;

VUMETh MPEJICTABICHUE
O IUCKPETHBIX U
HEIPEPHIBHBIX
CIIy4YailHbIX BEJIMYMHAX
Y pacupeacieHusX, O
HE3aBUCHMOCTH
CIIy4YalHBIX BEJINYHH;
VUMETh MPEICTABICHUE
0 MaTEMaTUYECKOM
0XKUJaHUU U
JACTIEPCUU CITyYaWHBIX
BEJINYUH;

UMETb MPE/ICTABICHUE
0 COBMECTHBIX

umMemsb npedcmasiieHue
0 CIMAMUCmMu4ecKux
2UNnome3ax u nposepke
CMAmMucCmu4eckou
2unomesol, 0
cmamucmuke
Kpumepus u ee ypogHe
SHAYUMOCU,

umMems npedcmasiieHue
0 C83U IMNUPUYECKUX
U meopemuyeckKux
pacnpeoenenutl;
umMemsb npedcmasiieHue
0 KOOUpOBauuu,
0B80UYHOIU 3ANUCU,
08OUYHOM Oepese;
61a0emb OCHOBHbIMU
NOHAMUAMU MeopUU
epacghos (epag,
sepuiuna, pebpo,
cmeneHb 8epuLUHbL,
nyms 6 2paghe) u ymems
NPUMEHSIMb UX Npu
peueruu 3a0a4;
umMems npedcmasiieHue
0 0epesvsix U yMemb




CpPaBHUBATb,
MHTEPIPETUPOBATH B
IIPOCTHIX CIy4YastX
peasbHble JaHHbIE,
MpPE/ICTaBIICHHbIE B
BHUI€E TaOJIHII,
auarpamm, rpadukoB

npeomemoas:

BLIYUCTIAMb UU
OYeHUB8ams 6ePOMHOCMU
coObLIMULL 8 PeanbHOlL
HCUZHU,

8b1OUPaAMb NOOX00AUjUE
Memoobl npedcmasieHusl
u 06pabomxku OAHHLIX,
yMmemb peulamo
HeCI0JCHble 3A0a4U Ha
npuUMeHeHue 3aKOHa
OonbUIUX YUCen 8
coyuono2u,
CMpaxoeanuu,
30pasooxpaneHul,
obecneyenuu
be3onacHocmu HaceleHus
8 Upe38bIUaALHbIX
cumyayusix

pacnpeneneHusax
CIy4alHbIX BEJIMYNH;

— TIOHUMAaTh CYTh 3aKOHA
OOJIBIIINX YKCEIT U
BBIOOPOYHOTO METO/1a
U3MEpEHUS
BEPOSITHOCTEN;

— HWMETb MPEJICTABICHUE
0 HOPMaJIbHOM
pacipeiesicHuu 1
MpUMeEpax HOPMAJIBHO
pacupeaeneHHbIX
CIIy4YalHBIX BEJINYHH;

— HMETh NPEICTABICHUE
0 KOppeIsiuu
CIIy4alHbIX BEJIMYMH.

B nosceonesnoii orcuznu u
npu uzy4eHuu opyaux
npeomemos:

—  BBIYHUCIATH WIH
OIICHUBATH
BEPOSITHOCTU COOBITHI
B peajbHOM KU3HM;

— BBIOMpPATh METOBI
ITOIXOJISIIIETO
IIPEICTABIICHUS U
00pabOTKM TaHHBIX

NPpUMEHAMb Npu
pewenuu 3a0a4;
enadems NOHAMUEM
CBA3HOCMb U yMemb
NPUMEHAMb
KOMNOHeHmMbl
CBAZHOCMU NPU
pewenuu 3a0ad;
YMemb 0Cyuecmenamo
nymu no pebpam,
00x00b1 pebep u
sepuiun epaga,

umemyv npedcmasieHue
00 31i1eposom u
2aMUILIMOHOBOM NYMLU,
umemsv npedcmasieHue
0 mpyoHocmu 3a0ayu
HAX0#COeHUs
2aAMUTILIMOHOBA MY MU,
671a0emb NOHAMUAMU
KOHeuHble U CHemHble
MHOJICECMBa U yMemb
UX NPUMEHAMb NPU
peueruu 3a0a4;
YyMemb NPUMEHAMb
Memoo
MamemamuyecKkou




UHOYKYUU,

—  yMemb NpUMeHAmb
npunyun /Jupuxie npu
peueruu 3a0a4

Texcmoewie
3a0a4u

Pemartps HECIOXKHBIE
TCKCTOBBIC 3a1a491
Pa3HbIX THUIIOB;

aHAJIM3UPOBATH
yCJIOBHUE 3a/1a4i, NPU
HEOOXOIUMOCTH
CTPOUTH JIJIA €€
perieHus
MaTEMaTHYECKYIO
MOJCJIb;

IMIOHUMATh H
HCITOJIB30BaTh JJIS
pelieHus 3a1auu
uH(pOopManuIo,
MPECTaBICHHYIO B
BHUJIC TEKCTOBOU U
CHMBOJIBHOM 3aITHCH,
cxeM, Ta0IuIl,
auarpamm, rpadukos,
PUCYHKOB;
JICCTBOBATH I10
aIrOpPUTMY,
CoJIeprKaleMycs B
YCJIOBUU 3a/1a4H;

Pewamyv 3a0auu pasnvix
munos, 8 Mmom ducje
3a0ayu noBbIUEHHOU
MpyOHOCMU,

8bIO0UPAMb ONIMUMATILHBLLL
Memoo peutenus 3a0adu,
paccmampusas pasiuyHvle
Memoovl;

cmpoums Mooeib
peuenus 3a0ayu,
npo8ooOUmMbs
doxasamenvHble
paccyxicoeHus,

pewams 3a0a4u,
mpebyrwue nepebopa
8apUAHMO8, NPOBEPKU
yenosutl, 6bl00pa
ONMUMATLHO2O
pe3yrbmama;
AHAUZUPOBATND U
uUHmMepnpemuposamy
pe3yibmamol 8
KOHMeKCme YCLo8Us.
3a0auu, 8bloOUpamo

Pemats pazueie 3a1aun
MTOBBIIEHHON
TPYIHOCTH;
aHATN3UPOBATh
yCJIOBHE 33/1a4H,
BBIOMpATh
ONTUMAaJIbHBIA METOJ
peIIeHUS 3a1a9H,
paccMaTtpuBas
pazIUYHbIE METOBL;
CTPOUTH MOJCITH
perieHus 3a1a4u,
IPOBOJIUTH
JI0Ka3aTeIbHBIC
paccyXIeHUs Ipr
pEIICHUH 3a/1a4H,
pemarh 3a7a4u,
Tpedyromre nepedopa
BapUAHTOB, MPOBEPKU
yCJIOBHIA, BEIOOpA
ONTHUMAJIBHOTO
pe3yibTaTa;
aHAIM3UPOBATH U
WHTEPIPETUPOBATH

— Jlocmuoicenue

pe3yibmamos pazoena
I




UCIIOJIb30BaTh
JIOTUYECKUC
paccyXaeHUs MpH
peIlIeHUH 3a1a4u;
paboTath ¢
N30BITOYHBIMHU
yCIIOBUSIMU, BBIOUpast
U3 BCEel HH(pOpMALIHH,
TaHHBIE,
HEO0OXOMMBIE IS
pEIICHUS 3aa4H;
OCYIIECTBIISATH
HECJIOKHBIN niepedop
BO3MO>KHBIX
peleHui, BRIOUpast u3
HUX ONTHMAJILHOE T10
KPUTEPHUSIM,
c(hopMyTMPOBAaHHBIM
B YCIIOBHH;
aHAJIM3UPOBATh U
UHTEPIIPETHPOBATh
MOJTyYCHHBIC
peIICHUs B KOHTEKCTE
yCIIOBUS 3a]1a4H,
BBIOMPATH PEIICHMUS,
HE TIPOTHBOPEYAITIEC
KOHTEKCTY;

periath 3a7a9u Ha

peutenus, He
npomusopeuaujue
KOHMEKCMY;

—  nepesooums npu peuleHuu
3a0auu uHgopmayuro u3
00HOUL hopmbl 8 Opyeyio,
UCNOb3YSL NPU
HeoOX00UMOCMU cXembl,
mabauywsl, epaguxu,
ouazpammol,

B nosceonesnoii orcuznu u
npu u3yueHuu Opyeux
npeomemoas:

—  pewamov npakmuiecKue
3a0ayu U 3a0a4u U3
opyaux npeomemoas

TIOJTyYCHHBIC PEIICHUS
B KOHTEKCTE YCJIOBHS
3a/1auu, BEIOMpATh
perieHus, He
IPOTHUBOPEYAIINC
KOHTEKCTY;

— TEpPeBOJIUTH TIPH
pelieHny 3a1a4u
uH(pOpMaIMIo U3 OJTHOU
(dbopMBI 3aIicH B
JIPYTYI0, HCTIONB3YS
IpU HEOOXOTUMOCTH
CXEMBI, TaOJIHIBI,
rpaduku, AuarpaMMel.

B nosceonesnoul scuznu u
npu u3ydeHuu opyaux
npeomemoas:

— pemiaTh IPaKTHICCKUE
3a/1auu M 3a]]a4M U3
JIPYTUX MPEIMETOB




pacyeT CTOMMOCTH
MOKYTIOK, YCITYT,
MOE3/I0K U T.I1.;
peliaTh HeCIOKHBIE
3a/1a4d, CBSI3AHHBIC C
JI0JIEBBIM y4acTHEM
BO BJIaJICHUH (PUPMOH,
MPEANPUATACM,
HEJIBHOKMMOCTBIO;
peraTh 3a/1a49u Ha
MIPOCTHIE TIPOICHTHI
(cucTeMbl CKHJIOK,
KOMHCCHH) U Ha
BBIYUCJICHUE
CJIOKHBIX IIPOIICHTOB
B Pa3JIMYHBIX CXeMax
BKJIQJIOB, KPEJAUTOB U
UITOTEK;

pemiaTh
MIPAKTUIECKUC
3a/1auu, TpeOyrolure
HCIIOJIb30BaHUS
OTPHUIIATETBHBIX
qucen: Ha
onpeiesieHHe
TeMIepaTyphl, Ha




OIpeEICHUE
MOJIOXKEHUS Ha
BPEMEHHOI1 ocH (110
HalIeil 3pbl U MOCIe),
Ha JABUKEHUE
JIEHEXKHBIX CPEJICTB
(mpuxon/pacxon), Ha
OIpENEIICHUE
r7TyOUHBI/BBICOTHI U
T.IL;

UCITI0JIb30BaTh
MOHATHE MacIITada
JUISL HAXOXKJICHHUS
PACCTOSHUU U JJIMH
Ha KapTax, IIaHax
MECTHOCTH, IJIAHAX
MMOMEILICHUH,
BBIKPOMKAX, IPH
paboTe Ha
KOMIIBIOTEPE U T.II.

B nosceonesnou ocusnu

U npu u3yyeHuu
Opy2ux npeomemoas:
peraTh HECIOKHbBIC
MPaKTHYECKUE
3a/1a4d,
BO3HMKAIOIIME B




CUTYyaLUsAX
OBCETHEBHOMN KU3HU

T'eomempus

OnepupoBath Ha
0a30BOM ypOBHE
MOHATUSIMU: TOYKA,
npsiMasi, INIOCKOCTh B
MPOCTPAHCTBE,
napajieIbHOCTh U
MEPIEHIUKYJISIPHOCTD
MPSAMBIX U
IUIOCKOCTEH;
pacno3HaBaTh
OCHOBHBIE BU/IBI
MHOTOTPaHHHUKOB
(npu3ma, nupamMuaa,
MPSMOYTOJIbHBIN
napajuienenunen,
Ky0);

n300paxkath
u3y4yaemblie QUrypsbl
OT PYKH U C
MPUMEHEHUEM
MIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB;
nenaTh (BBIHOCHBIE)
IJIOCKUE YEPTEKU U3

— Onepuposamyo

NOHAMUAMU. TMOYKA,
npamas, niOCKOCb 8
npocmpancmee,
napaiielbHoCms U
NepneHOUKYISAPHOCIDb
APAMBIX U NAOCKOCMELL,
npumeHsIms OJisl peueHus
3a0au 2ceomempuyecKue
Gaxmel, eciu ycnosus
npuUMeHeHUsl 3a0anbl 8
A6HOU hopme;

peuamsv 3a0ayu Ha
HAX0CcOeHue
2eoMempu4ecKux 6eauydun
no obpasyam uiu
aAncopummam;

oenams (8bIHOCHbIE)
NIOCKUEe Yepmedcu U3
PUCYHKO8 0OBEeMHBIX
Gueyp, 6 mom uucne
pucosamnw 8uU0 ceepxy,
cOOKY, cmpoumu ceueHus
MHO202DAHHUKOB,

— Bnagets
T€OMETPUIECKUMHU
TMOHATUAMU TIPH
pelIeHn! 3aa4 U
IPOBEJICHUU
MaTEMaTUYECKUX
pacCyXJIeHUN;

— CaMOCTOSITEIHHO
dbopMyIMpoBaTh
oTpeIeTICHUS
Tr€OMETPUYECKHUX
¢buryp, BbIIBUTaTh
TUIIOTE3bI O HOBBIX
CBOMCTBAaX M MpU3HAKAX
reOMETPUYECKUX QUTYP
1 00OCHOBBIBATh WJIH
OTIPOBEPTaTh UX,
00001IaTh MU
KOHKPETU3HPOBATH
pe3yNbTaThl HA HOBBIX
KJjlaccax Quryp,
IPOBOJIUTH B
HECJIOKHBIX CTydasx
KJaccuukaiuo Guryp
10 Pa3InYHBbIM
OCHOBAHMSIM;

—  HUmemw npedcmasnenue
00 axcuomamuyeckom
Memooe;

— 81a0emb NOHAMUEM
2eomempuiecKue
Mecma moyex 8
npocmpancmee u
YyMemb NPUMEHAMb UX
0J151 peutenus 3a0ay;

—  yMemb NpumMeHsamb O
peuerust 3a0ay
CBOUCMBA NIOCKUX U
08Y2DAHHBIX Y208,
MpexepaHHo2o yaid,
meopembvl KOCUHYCO8 U
CUHYCO8 O
MpexepaHHo2o yana,

—  81a0emsb NOHAMUeM
nepneHOUuKyIapHoe
ceueHue npusmvl u
YMemb NPUMEHAMb €20
npu pewieHuu 3a0ay,
umemuv npedcmasieHue
0 080licMBEeHHOCMU
NPABUIILHBIX
MHO202PAHHUKO8,




PUCYHKOB TIPOCTHIX
00BEMHBIX (pUryp:
BHJI CBEPXY, COOKY,
CHU3Y;

M3BJICKATh
uH(GOPMAILIUIO O
MIPOCTPAHCTBEHHBIX
TCOMETPUICCKUX
durypax,
MPEJCTaBICHHYIO Ha
qepTexkax u
pUCYHKaX;
MIPUMEHSTH TEOPEMY
[Tudaropa npu
BBIYUCIICHUN
AJIEMEHTOB
CTEPEOMETPUIECCKUX
buryp;

HAXOJIUTh 00OBEMEI U
ILJIOIIAIH
MOBEPXHOCTEN
MPOCTEUIIINX
MHOTOT'PaHHHUKOB C
MIPUMCHEHUEM
hopmyr;
pacrio3HaBaTh

u38nexamo,
uUHmMepnpemuposams u
npeobpazosvieams
uHgopmayuio o
2eomempuieckKux
Queypax,
npeoCcmasieHtyio Ha
yepmedsicax;
NpUMEHAMb

ceomempuvuecKue d)aKWlbl

07151 peuteHus 3a0ad, 8
MoMm uucie
npeonoazarouux
HeCKOIbKO Wa208
peutenus,
ONUCHIBANb 83AUMHOE

pacnoiosicenue npAmMsvlx u

niockocmeti 6
npocmpancmee;
Gopmynruposamso
CBOUCMBA U NPUSHAKU
ueyp,

00KaA3b18aAMb
2eomempuiecKue
VMEepHCOeHUs,
61a0emsb CMmaHoapmuou

UCCJIeIOBATh YEPTEKH,
BKJIFOYAsi KOMOMHAIUU
buryp, u3BieKarTh,
UHTEPIPETUPOBATH U
npeoOpa3oBbIBATH
uH(pOopMaIuIo,
NPECTaBICHHYIO Ha
yeprexax;

peliaTth 3a1a4u
reOMETPUUYECKOTO
COJIepKaHus, B TOM
YHCJIC B CUTYaIlUsX,
KOTJIa aJITOPUTM
pEIIeHus HE CIeAyeT
SIBHO U3 yCIIOBHS,
BBITIOJIHATD
HEO0OXOAUMBbIE IS
penieHus 3aa4u
JOTIOJTHUTEIbHbBIC
HOCTPOEHUS,
UCCIIEZIOBATh
BO3MOKHOCTb
IPUMEHEHUS TEOPEM U
dbopmy 1S pereHus
3amad;

yMeTb (pOpMyYTHPOBATH
U JIOKa3bIBaTh
reoMeTpUUYecKue

61a0emb NOHAMUSIMU
YeHmpanvHoe u
napanienvHoe
npoeKmuposanue u
NPUMEHSIMb UX Npu
NOCMPOEHUU CeYeHUL
MHO202PDAHHUKOB
MeMOOOM NPOEKYUiL;
umMemsb npedcmasiieHue
0 pazeepmke
MHO202PAHHUKA U
Kpamuaiuiem nymu Ha
Nno8epxXHOCmu
MHO202PDAHHUKA,
uUMemsb npeocmasiieHue
0 KOHUYECKUX
CeqeHusix;

umMems npedcmasiieHue
o0 Kacarouwuxcs cghepax
U KoMOuUHayuu men
8pawjeHust u ymems
NPUMEHSIMb UX Npu
pewenuu 3a0a4;
NPUMEHSIMb Npu
peueruu 3a0a4
Gdopmyny paccmosanus
0m mo4Ku 00
niocKocmu,




OCHOBHBIC BHJIbI TEII
BpalleHust (KOHycC,
ATUHID, chepa u
map);

— HaXOJHUTh 00BEMBI U
TUIOIIA TN
TMOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPAaHHUKOB U
TEJI BpallleHUS C
MIPUMEHEHUEM

dbopmyI.

B noeceownesnoti scuznu
U npu usy4eHuu
Opy2ux npeomemos:

— COOTHOCHTH
abCTpakTHbBIE
rCOMETPUUICCKUC
MOHATHUS U (AKTHI C
peabHBIMH
KU3HCHHBIMU
00BEKTaMH H
CUTYaIHSIMU;

— HCTOJB30BaTh
CBOICTBA

Kiaccugpukayuet
NPOCMPAHCMBEHHBIX
Queyp (nupamuowi,
npusMbl,
napainieienuneovt);
HAxXo0ums 00vembl U
NI0WaAOU NOBEPXHOCMell
2eoMempuiecKux mej ¢
npumeHeHuem Gopmyi,;

BbIYUCTIAAMb PpACCMOAHUA U

Yyelnvl 8 npOCmMpancmee.

B nosceonesnou orcusnu u

npuU u3ydeHuu opyaux
npeomemoas:
UCNONIL3068AMb CBOLICNEA
eeomempuieckux gueyp
0715 pewenus 3a0ay
NPAKMUYECKO20
xapaxkmepa u 3a0a4 u3
opyaux obracmeti 3HaHU

YTBEPKJICHNUS;
BJIAJ€Th MOHATUSIMU
CTEpEOMETPHUU: TIPU3Ma,
napasuieJenuIe],
nupamMuaa, TeTpa’ip;
UMETh MIPEICTABIICHUS
00 akcnomax
CTEPEOMETPUU U
CJIEJICTBHSIX U3 HUX U
YMETb IPUMEHSTH UX
IIpYU pEUICHUH 33/1a4;
YMETb CTPOUTh CEUEHUS
MHOTOI'PaHHUKOB C
UCIIOJIb30BaHUEM
Pa3IMYHbIX METOJIOB, B
TOM YHCJIE U METOJa
CJIEJIOB;

UMETH MIPEICTABIICHNUE
0 CKpPEILMBAIOLINXCS
IPSIMBIX B
IPOCTPAHCTBE U YMETh
HAXOJUTh yroJy U
PacCTOSTHUE MEXIY
HUMU;

OPUMEHSTH TEOPEMBI O
napajiyIeIbHOCTH
IPSAMBIX U TUIOCKOCTEN
B ITPOCTPAHCTBE MPHU

61a0emb PA3HLIMU
cnocobamu 3a0anus
NPSAMOIU YPAGHEHUAMU U
yMmemv NPUMEHsIMb npu
pewenuu 3a0ad;
NPUMeHsImb npu
peueHuu 3a0ay u
ookazamenbcmee
meopem 6eKmopHblil
Memoo U Memoo
KOOpOuHam,

umMemsb npedcmasiieHue
00 axcuomax obvema,
npumeHsimos hopmy vl
06vemoes
NPAMOY20TbHO2O
napanieienuneod,
Npu3Mbl U NUPAMUOBIL,
mempa’opa npu
peuteHuu 3a0a4,
NPUMEHSIMb Mmeopembl
00 OMHOWIEHUSIX
00beM08 npu peuieHuu
3a0ay;

NPUMEHAMb UHMe2pal
0151 BLIYUCICHUS
00vemos u
nogepxHocmeli mej




MPOCTPAHCTBEHHBIX
TCOMETPUICCKUX
buryp aig peneHus
TUTIOBBIX 3a/1a4
MIPAKTUIECKOTO
COJIep KaHUS;
COOTHOCHTH MJIOIIAIA
ITOBEPXHOCTEN TEN
OJINHAKOBOU (pOpPMBI
Pa3ITUYHOrO pa3Mepa;
COOTHOCHUTH OOBEMBI
COCYJIOB OJJMHAKOBOM
(hOpMBI pa3TUIHOTO
pasmepa;

OLICHUBATh (HOpMY
MPaBUIIBLHOTO
MHOTOTpaHHHKA
MOCJI€ CIUJIOB, CPE30B
U T.1. (OIpenesaTh
KOJIMYECTBO BEPIITHH,
pebep u rpaHei
MOJTyYEHHBIX
MHOTOT'PaHHHKOB)

pelIeHnH 3a1a4;
yMETh IPUMEHSTh
napaJijIeNbHOE
IPOEKTUPOBAHUE JUIS
n300paxkeHus Guryp;
YMETh IPUMEHSTh
NEPHEHAUKYJIIPHOCTH
IPSAMOM U IJIOCKOCTH
IIPYU pEUICHUH 33/1a4;
BIIAJCTh MIOHATHIMU
OpPTOTOHAJIBHOE
IPOEKTUPOBAHUE,
HAKJIOHHBIE U UX
IIPOEKIUH, YMETh
IIPUMEHSATH TEOPEMY O
TpeX MEPHEHANKYIISIPAX
P pEUICHUH 33/1a4;
BJIAJETh MOHATUSIMU
pPacCTOSIHHE MEXy
¢urypamu B
MPOCTPAHCTBE, OOIIHIA
NEePHEeHAUKYJIAP ABYX
CKPEUIMBAIOIINXCS
IOPSIMBIX U YMETh
IPUMEHSATH UX MPU
pELIeHUH 3aa4;
BJIAJICTh MOHATUEM
YTOJI MKy IPsIMON U

8pawyenUsl, 8bIYUCIeHUS
naouaou
cghepuneckoco nosica u
0bvema wmapoeo2o
Cnosi;

uUMemsb npeocmasiieHue
0 0BUIICEHUSIX 8
npocmpancmee:
napanieibHoM
nepemoce, cummempuu
OMHOCUMENILHO
nioCKoCmu,
YEHMPAIbHOU
cumMmempuu, no8opome
OMHOCUMETILHO
NPAMOU, BUHMOBOU
cumMmempuu, ymemas
NPUMEHAMb UX NPU
pewenuu 3a0a4;
umemnv npedcmasieHue
0 niowaou
OPMO2OHAIbHOU
npoeKyuu,

umMems npeocmaeienue
0 mpexepaHHoOM U
MHO202PAHHOM Yalle U
NPUMEHIMb COUCMBA
NJLOCKUX Y208




IIJIOCKOCTBIO U YMETH
IIPUMEHATH €T0 IIPU
pelLlIeHuy 3a1ay;
BJIAJIETh ITOHATUAMU
JIBYTPAaHHBIN yTOJI, Yol
MEXKY IUIOCKOCTSIMH,
NIEPIICHAUKYJISIPHBIE
IIJIOCKOCTU U yMETh
IIPUMEHSTH UX MPU
pelleHuy 3a1ay;
BJIAJICTh NTOHATUAMU
Ipu3Ma,
napajuiejenunen u
IIPUMEHATH CBOKCTBA
napajuiesenune1a npu
pelLIeHNH 3a/a4;
BJIAJIETh IIOHATHUEM
PSIMOYTOJIbHBIN
napajuiejaenunen u
IIPUMEHSATH €T0 IPU
pelLIeHnH 3a/1a4;
BJIAJIETh ITOHATUAMU
IIAPaMUJA, BUIBI
IIUPAMHUI, DJIEMEHTHI
IIPaBUJIBHOW NMUPAMUBI
U YMEThb IIPUMEHATHh UX
IIpU pELICHUH 3a1a4;
VMETh MPEICTABICHUE

MHO202PAHHO20 Yena
npu peweHuu 3a0ay,
umMemv npedcmasieHus
0 npeobpazosanuu
no0o06Usl, 2o0MOmMemuu u
YMemb NPUMEHAMb UX
npu pewieHul 3a0ay,
yMemyb peuamay
3a0ayu Ha NIOCKOCMU
mMemooamu
cmepeomempuu,
YyMemb NPUMEHAMb
Gopmynvl 06vemos npu
pewenuu 3a0a4




0 Teopeme
Dilniepa,TpaBUIbHBIX
MHOT'OI'paHHHKAX;
BJa/I€Th IOHATHEM

1 (V11BN
IIOBEPXHOCTEN
MHOTOI'PaHHUKOB U
YMETb IPUMEHSTH €T0
IIPU PEILICHUN 3ajay;
BJIAJETh MOHATUSIMU
TeJa BPAILEHUS
(UWMIIMHIp, KOHYC, IIap
u cdepa), UX CEUECHHUS U
yMETh NPUMEHSTh UX
IpY pelIeHU! 3a/1ay;
BJIAJETh MOHATHIMU
KacaTeJIbHbIE MPSMbIE U
IUIOCKOCTH U YMETh
IPUMEHSTH U3 IIPU
pELIeHUH 3aa4;
UMETh MPEACTABICHUS
O BIIMCAHHBIX U
OMHCaHHBIX cepax u
YMETb IPUMEHSTh UX
IIPYU pEUICHUH 33/1a4;
BJIAJ€Th MOHATUSIMU
00BeM, 00BEMBI
MHOTOI'PaHHHUKOB, Tl




BpaIleHUs U
MIPUMEHATH UX TIPU
pellIeHuY 3aa4;

UMETh MPEJICTABICHUE
0 pa3BepTKe MUINHIpPA
U KOHYCa, IJIOIIaH
MOBEPXHOCTHU
IIUJIMHIpa U KOHYCa,
yMETb MPUMEHSTh UX
MIpY PELICHUH 3a/1a4;
UMETh MPE/ICTABICHUE
0 mIomaau chepsl U
YMETb MPUMEHSITh €T0
IIPU PEIICHUY 3a]1a4;
yMETh peliaTh 3aa4u
Ha KOMOMHAIIUNA
MHOTOTPaHHUKOB U TEJ
BpaIlICHUS,

UMETh MPEJICTABICHUE
0 ITo1001H B
MPOCTPAHCTBE U YMETh
peliaTth 3a7a4u Ha
OTHOIIIEHHE 00BEMOB U
IIoIaae
ITIOBEPXHOCTEN
no1I00HBIX GUTYP.

B nosceonesnou orcusnu u

npu u3y4eHuUu Opyeux




npeomemoas:
COCTAaBJISITh C
UCIIOJIb30BaHUEM
CBOWCTB
reOMETPUYECKUX PUTYP
MaTeMaTUYeCKue
MOJIENU JJI pELICHUS
3a/1a4y MPaKTUYECKOTO
XapakTepa U 3a/1a4 u3
CMEKHBIX JUCHUILINH,
UCCIIEI0BATh
NOJIyYEHHBIE MOJEIIN U
UHTEPIPETUPOBATH
pe3yabTaT

Bexkmoput u
Koopounam
bl 6
npocmpanc
mee

— OnmnepupoBath Ha
0a30BOM ypOBHE
MOHSATHEM JICKAPTOBEI
KOOPJIMHATHI B
MPOCTPAHCTBE;

— HaxoJUTh
KOOPJIMHATHI BEPIIIHH
Ky0a u
MPSMOYTOJIBHOTO
napasuieNienune1a

—  Onepuposamuv NOHAMUAMU
0eKapmoavl KOOPOUHAMbl
8 npocmpancmae, 86eKmop,
MOOYIb BeKMopd,
PABEHCMB0 BEKMOPO8,
KOOpOUHamsvl 6eKmopa,
Y20l MedHcOy 6eKmopami,
CKAIAIPHOE Npou3zeedeHue
8EKMOPO8, KOJLIUHEeapHble
BEKMOPbL,

— Haxooums paccmostue
MeHcOy 08YMSL MOUKAMU,
CYMMY BEKMOPO8 U
npouseedeHue 6eKmopa Ha

Bnagers noHsTHsIMHU
BEKTOPHI U UX
KOOPJIMHATHI;

YMETb BBINOJHATH
oIepalyu HaJl
BEKTOPAMU;
HCIIOJIb30BaTh
CKaJISIpHOE
MIPOU3BEICHUE
BEKTOPOB IPU PEIICHUU
3aJ1a4;

IPUMEHSITh YpaBHEHHUE
MJI0OCKOCTH, (hOpMYITy
PACCTOSIHUS MEXTY

Jlocmuoicenue
pe3yibmamos pazoena
I;

Haxooums 06vem
napanieienuneod u
mempas’opa, 3a0aHHbLX
KOOPOUHAMAMU C8OUX
BePUIUH;

3a0a8amv NPAMYIO 8
npocmpancmee;
Haxooumuv paccmosue
om mMouKu 00
NJIOCKOCMU 8 cucmeme
KOOpOUHam,




YUCTO, Y20Jl MeHCOY
BEKMOPAMU, CKATISIPHOE
npouseeodeniue,
PACKAadbl8amsb 8eKMop No
08YM HEKOLIUHEeAPHBIM,;
3a0a8ams NI0OCKOCMb
ypaeHeHuem 8
0ekapmosoil cucmeme
KOOpOuHam,

pewams npocmeuiuiue
3a0a4u 68edeHuem
8EKMOPHO20 ba3uca

TOYKAMH, YpaBHECHUE
cdepsl pu pelIeHuu
3ajau;

HIPUMEHSTHh BEKTOPBI U
METO]T KOOPJIUHAT B
IPOCTPAHCTBE IPH
peIIeHnH 3a1a4

—  HAX00umb paccmosiHue
medxHcoy
CKPeuUBArOUUMUCS
NPAMbIMU, 3A0AHHBLMU
8 cucmeme KOOpOuHam

Hcmopusa
Mmamemamuk
u

OnucsiBaTh
OT/ACJIbHBIC
BBIJIAFOLIIAECS
pe3yJIbTaThI,
MTOJIyYEHHBIE B XOJI€
pa3BUTHUS MATEMATUKU
KaK HayKH;

3HATh PUMEPHI
MaTEMaTHYECKUX
OTKPBITUN U UX
aBTOPOB B CBSI3U C
OTEYECTBEHHOU U
BCEMUPHOU UCTOPUEN;
MMOHUMATh POJIb
MAaTEMATUKH B
pasButuu Poccum

IIpeocmasnamo exnao
8bL0AIOUUXCSL
MAMEMAMUK0o8 8
pazeumue Mmamemamuxu u
UHBIX HAYYHBIX 0Dacmel;
NOHUMAMb POJIb
MaAmMemMamuxy 8 pa3eumuu
Poccuu

HNwmets npencrasieHue
0 BKJIAJIC BBIJAIOIINXCS
MaTE€MaTUKOB B
pa3BUTHE HAYKHU,
MIOHUMATh POJIb
MAaTEMaTHKH B
pasButuu Poccun

Jlocmuoicenue
pe3yabmamos pazoena |l




Memoown
Mamemamux
u

— Ilpumenste

M3BECTHBIE METO/IbI
IIPU PEIICHUU
CTaHJAPTHBIX
MaTEMaTHYECKUX
3a1ad4;

3amMevarb U
XapaKTEPU30BaATh
MaTEMaTU4YECKUE
3aKOHOMEPHOCTH B
OKpYyX arouen
JNENCTBUTEIIBHOCTH,
IIPUBOJIUTH ITPUMEPHI
MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN B
MPUPOJIE, B TOM YHUCIIE
XapaKTEPU3YIOLINUX
KpacoTy "
COBEPILIECHCTBO
OKPYXKaroUIero Mupa
Y NIPOU3BEICHUI
HCKYCCTBA

Hcnonvzosams ocnogHble
Memoobl
odokazamenbcmaa,
npoeooOUNs
0oKazamenbcmeo u
8bINOJIHAMb
onpoeepacenue;
NPUMEHAMb OCHOBHbBLE
MemoOvl peuleHus.
MamemamuyecKux 3a0a4,
Ha OCHOBe
MamemMamuyecKux
3aKOHOMeEpHOCmeElU 8
npupooe
xapakxmepuzoeamso
Kpacomy u co8epuieHcmaeo
OKpYIHCAIOWe20 Mupa u
npou3eedeHull UCKYCcmea;
NpUMEHSAMb npocmetuiue
npocpammHbvle cpeocmea u
9eKMPOHHO-
KOMMYHUKAYUOHHDBLE
cucmembl npu peuleHuu
MamemMamudecKux 3a0ay

Hcnonb3oBath
OCHOBHBIE€ METO/IbI
JIOKa3aTeJIbCTBA,
IIPOBOJIUTH
JIOKa3aTeJIbCTBO U
BBITNIOJIHATH
OITPOBEPIKECHUE;
MIPUMEHSTHh OCHOBHBIE
METO/IbI PEIICHUS
MaTeMaTHUYECKUX 3aJ1ay4;
Ha OCHOBE
MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B
MIPUPOJIE
XapaKTEPU30BaTh
KpacoTy 1
COBEPILICHCTBO
OKPY’KAIOIIETO MUpA U
MIPOM3BEICHUI
VCKYCCTBA;

IIPUMEHATh
IIPOCTENIINE
MIPOTrpaMMHBIE CPENICTBA
Y 3JIEKTPOHHO-KOMMYH.
CHUCTEMBI IIPU PELICHUHN
MaTEeMaTUYECKUX 3a]1a4;
TIOJIB30BAThCSA
MIPUKJIATHBIMU

—  MHocmuoicenue
pe3yibmamos pazoena
I;

—  NpuMeHAmb
mMamemamuyecKkue
3HAHUS K
UCCc1e008anUI0
OKpYHCaowe2o Mupa
(mooenuposanue
Qusuyeckux npoyeccos,
3a0ayu YKOHOMUKU)




porpaMMaMi U
IporpaMmmMamMu
CHUMBOJBHBIX
BBEIUMCIICHUN JUIS
HCCJICJOBAHMS
MaTEMaTHYECKUX
0OBEKTOB




Conep:xanue
Kuaace: 10-11

OcHoBHas 0a3oBas mporpaMmma

AJire0pa U HaYaJIa aHAJIN3A

[ToBTOpeHue. Pemienue 3amad ¢ MCMOJIb30BAHUEM CBOMCTB YUCEI U CUCTEM
CUHUCIIEHUS, NEITUMOCTH, JOJEU U 4YacTEH, MPOLEHTOB, MOAYJEH uncesn. Pemenne
3aa4 C HCIIOJb30BAaHUEM CBOWCTB CTEIEHEW MW KOPHEW, MHOTOYJIEHOB,
npeoOpa3zoBaHUii MHOTOWICHOB U IPOOHO-PAIIMOHATIBHBIX BHIPAKEHUM.

Pemenne 3amau ¢ UCNoJIb30BaHUEM I'PayCHOU MepPHI yriia. Monymp uucia u
€ro CBOMCTBA.

Pemenue 3aay Ha ABMKEHUE 1 COBMECTHYIO pabOTy € TOMOIIBIO JIMHEWHBIX
W KBaJIpAaTHBIX YPaBHEHUHN U UX cuUCTeM. PemieHue 3a7ad ¢ MOMOIIBIO YMCIOBBIX
HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHON MEPEMEHHOM, C MPUMEHEHUEM
M300paKEHUSI YUCTIOBBIX TPOMEKYTKOB.

Pemenue 3aga4 ¢ MCHOJIB30BAHMEM YHCIOBBIX (DYHKIMA U UX TpaduKoB.
Hcnonp3oBanne CBONCTB W TPaUKOB JIMHEWHBIX M KBAJIPATHUYHBIX (PYHKIUH,
oOpaTHOM NPOMOPLHOHATBLHOCTH U (QYHKUUUA Y =Jx. I'padprueckoe pemrenHue
YpPaBHEHUI U HEPABEHCTB.

Tpuronomerpuueckass OKpPYXHOCTb, paduaunas mepa yeaa. CHHYC,
KOCHHYC, TaHI'€HC, KOMaHzeuc IPOU3BOJILHOTO yria. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKAECTBO W CIEACTBHS M3  HEro.  3HA4YEHUs

TpuroHoMerpudeckux ¢GyHkiui aus yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°.(

0 pan). Dopmyavt ClOMHCEHUS MPUSOHOMEMPUYECKUX  DYHKYUL,

T
2

N3
w|a

I
I
Gopmynvl npusedenus, hopmynvl 080UHO20 apeyMeHma..

Hynmun  QyHKIMH, NpPOMEXKYTKH  3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.
HauGonbmee n HamMmeHnsbiiee 3HadeHue (yskmuu. [lepumomnueckne ¢GyHKINU.

YetHOoCTh U HEYETHOCTh PyHKIUH. CrodicHbie hyHKyuuU.



Tpuronomerpuyeckue (QyHKIHH Yy=COSX,Y=SsinX,y=tgx. Dyuryusy =ctgx.
CBolicTBa 1 TpauKi TPUTOHOMETPUIECKUX (DYHKITUTA.

APKKOCHHYC, apKCHUHYC, AapKTaHT€HC 4YHuCla. ApKKOmaueeHc Hucid.
[Ipocreiimye TPUTOHOMETPUYECKUE ypaBHEHUS. PelleHne TPUTrOHOMETPHUYECKHX
YpPaBHEHUM.

Obpamuvle mpucoHomempudeckue @QYHKYuuU, ux ceoucmea u 2pagpuxu.
Pewenue npocmetiwiux mpuezonomempuieckux HepageHcms.

Crenensb ¢ IeMCTBUTENBHBIM IOKa3aTeNeM, CBOMCTBA cTeneHu. [IpocTeitme
MOKa3aTelbHbIE YpaBHEHMs W HepaBeHCTBA. [lokaszarenpHas GyHKUMS U ee
CBOMCTBA U TpaduK.

Jlorapudwm umcna, cBoiicTBa sorapudma. [ecarnunsiii morapudm. Yucro e.
Hamypanvnoiti  nocapughm. IlpeoOpazoBanue Iorapu(pMUUECKUX BBIPAKCHUH.
Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBA. Jlorapudpmuyeckas QyHKIUSI U €€
CBOMCTBaA U Tpaduk.

Crenennass ¢yHkimuss W ee cBoiictBa W Tpaduk. HMppaunoHanbHbie
ypaBHEHUSI.

Memoo unmepeanog 05 peuieHus HepageHCms.

lIpeobpaszosanusn epagurxos Qyuxkyuli. cosue 80071b KOOPOUHAMHBIX OCel,
pacmsadxiceHue u colcamue, OmpaxyceHue OMHOCUMENIbHO KOOPOUHAMHbBIX OCell.
I'paghuueckue memoowl pewienus ypasnenutl u Hepagencms. Peuenue ypaenenuti u
Hepagencma, Co0epHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYJIAL.

Cucmembl  NOKA3aMeENbHBIX,  J102APUPMUYECKUX U  UPPAYUOHATILHBIX
ypaenenuti. Cucmembl NOKA3AMENbHBIX, 102APUPMUYECKUX HEPABEHCNE.

Bzaummno obpamuwvie hynxyuu. I'pagpuku 3aumno oopamusix QyHKyui.

Vpasnenus, cucmemul ypasnenuii ¢ napamempom.

[IpousBoanass ¢ynkuuu B Touke. KacarenbHass Kk rpaduky QyHKIHH.
['ecomeTpuueckuii ©  (GU3HUYECKHM  CMBICT  Tpou3BOAHON.  [IpomsBojHbIC
alieMeHTapHbIX QyHKIUH. [Ipasuna ougpepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u pusuyeckuii CMulCi.



[Tonsitue o HempepbBHBIX (QyHKIUAX. Toukm 3KCcTpemMyma (MakCUMyMa H
MuHuMyMa). HccnenoBanue sneMeHTapHbIX (YHKIMA Ha TOYKH SKCTPEMyMa,
HauOOoJIbIIIeE U HAaUMEHbIIEE 3HAYEHUE C MOMOIIBI0 MPOU3BOIHON. [locmpoeHnue
epagukos ynkyuli ¢ nomowbo npoussoonvix. llpumenenue npouzeooHou npu
pewenuu 3a0au.

[TepBooOpa3znas. Ilepsoobpasuvie snemenmapuvix Gyuxkyui. Iliowaos
Kpugonunetnot  mpaneyuu. DPopmyna  Hwvromona-Jletibnuya.Onpeoenennwiii
unmeepan. Bviuucnenue nnowaoeii niockux gueyp u ob6vemos men 8pauwjenus ¢

nomougbro urmezpaid.

I'eomeTpus

[ToBTopenne. Pemenwe 3amad ¢ TOpUMEHEHHEM CBOWCTB (GUTYp Ha
IUIOCKOCTU. 3aJaud  Ha JI0KAa3aTeIbCTBO U IOCTPOCHUE KOHTPIPUMEPOB.
Hcnonp3oBaHne B 3a7ayax NMPOCTEUIIUX JIOTMYECKUX IpaBuil. Pelienue 3agay ¢
UCIIOJIB30BaHUEM TEOPEM O TPEYTrOJbHUKAX, COOTHOIICHUN B MPSAMOYTOJIBHBIX
TPEYroJIbHUKAX, (PAaKTOB, CBA3aHHBIX C YEThIpeXyrojibHUKamMu. Perienue 3agau c
WCIIOJIb30BaHUEM (PAKTOB, CBSI3aHHBIX C OKPYXXKHOCTSMHU. PeleHuwe 3amau Ha
U3MEpPEHUs Ha TJIOCKOCTH, BBIYMCIICHHE [UIMH W IUIomaneu. Pewenue 3adau c
HOMOWbIO BEKMOPO8 U KOOPOUHAM.

Harmsinnas crepeomerpus. Ourypsl 1 ux uzoOpaxkeHus (KyO, nmupamuja,
npusma). OcHosuble nowsmus cmepeomempuu u ux ceovicmea. CedeHus Kyba u
TeTpaj’ipa.

Touka, mpsMasi U TUIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U
CIEACTBUA W3 HHUX. B3auMMHOE pAacloNOKEHHE NPSMBIX U IJIOCKOCTEH B
npocTpadcTBe. llapamienbHOCTh MHPSAMBIX M IUIOCKOCTEM B  IMPOCTPAHCTBE.
N300paskeHne MpoCTEHIMX MPOCTPAHCTBEHHBIX (DUTYp HA MIIOCKOCTH.

Paccrostnus Mexay urypamu B mpOCTPaHCTBE.

VYrusl B npocTpaHcTBe. [lepnenauKyIspHOCTD NPSAMBIX U IIJIOCKOCTEN.

[Ipoexius purypsl Ha IOCKOCTh. [Ipr3HaKy NepreHIUKYISIPHOCTH MPSMBIX

Y IUNIOCKOCTEN B NPOCTPAHCTBE. TeopeMa 0 Tpex NEePIEeHANKYIISpax.



MHOrorpaHHHKHU. [Tapannenenunesn. CaoiicTBa IPSAMOYTOJILHOTO
napayenenunena. Teopema [ludaropa B mpoctpanctse. Ilpusma u nupammuia.
[IpaBuiibHast mupaMHaa W TNpaBwibHasg mnpusma. lIpsmas nupamupa. DIeMeEHTHI
MPU3MBI U TUPAMUJIBL.

Tena Bpamenusi: nuiIMHApP, KOHyC, chepa u map. OCHOBHBIE CBOWCTBA
IpsIMOTO KPYTrOBOI'O LIMJIMHApPA, MPSAMOrO0 KpyroBoro konyca. M3o0paxkenue ten
BpAIlEHUS Ha MIOCKOCTH.

lIpedcmasnenue 06 yceueHHOM KOHyce, cedeHusi KOHyca (napaiienvHoe
OCHOBAHUIO U NPOX0OOsujee yepes 8epPUiUHy), cedeHus YUuruHopa (napaniieivHo u
nepneHOUKyIapHo ocu), ceyenus wapa. Pazeepmxa yununopa u xonyca.

IIpocmetiwiue KombUHaAUUU MHO20CPDAHHUKOS U Mel 6PAWEHUS MeHCOY
cobotl. BeranucieHne 3JIeMEHTOB MPOCTPAHCTBEHHBIX ¢Guryp (pebpa, auaroHanm,
YIJIbL).

Ilmomangs MOBEPXHOCTM IIPABWIBHOM IUPAMUABI U NPSIMOU IPU3MBL.
[Inomanes MOBEPXHOCTH MPSAMOrO KPYroBOIO LHJIMHAPA, MPSIMOT0 KPYroBOTO
KOHYCa U I1apa.

[Tonarue 06 oobeme. OOBEeM MUPAMUILI U KOHYCA, MPU3MBI U IUIMHAPA.
O6bem mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIIEHUS MEXIY TUIOIIASIMHU
MOBEPXHOCTEH M 00beMaMu MOT0OHBIX TEJL.

Leudgxcenuss 6 npocmpancmee: NaApanienbHblli  NEPeHoc, YEHMPATbHAs
cumMMempus, CumMMempusi OmHocumenbHo niockocmu, nogopom. Ceoilicmea
osudicenuil. Ilpumenenue 08udICeHUL NPU peuteHuy 3a0adu.

Bekropel u koopauHaTel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHUE
BEKTOpAa HAa YHUCJIO, Yroyl Mexay BekTopamu. KoimmHeapHble M KOMIUIaHAPHBIE
BeKTOpBL. Cransprnoe npouszgeoenue 6ekmopos. Teopema o paznoxceHuu 6eKmopa
no mpem HekoMnaauapuvim eexkmopam. CKansipHoe npoussedeHue 6eKmopos 6
Koopounamax. Ilpumenenue 6exmopoe npu peuwieHuu 3a0ay HA HAXOHCOeHUe

paccmosnutl, O1uH, naouacell u 06vbemos.



Vpasnenue nnockocmu 6 npocmpancmee.  Ypasnenue cgepvl 8
npocmpancmee. Dopmyna 051 BbIYUCIEHUS PACCMOSIHUA MeHCOy MOYKAMU 8

npocmpancmee.

BepositHOCTh ¥ cTaTucTHKA. PaboTa ¢ JaHHBIMHU

[ToBTOpenue. Pemenue 3a1ay Ha TabJIMUHOE U TpaPUUECKOE MPEACTaBICHUE
MaHHBIX. Vcronb30BaHNe CBOWCTB M XapaKTEPUCTUK YHCIIOBBIX HAOOPOB: CPEIHUX,
HauOOJIBIIETO U HAMMEHBIIIETO 3HAYCHUS, pa3Maxa, oucnepcuu. Pewenue 3aday Ha
onpeoenenue 4acmomul U 8eposmHocmu coovlmuil. Buiuucnenue eeposmuocmeti 6
ONbIMAX C PABHOBO3IMONCHLIMU DJIeMEHMAPHbIMU ucxooamu. Pewenue 3aoau c
npumeHeHuem Komounamopuku. Pewenue 3a0au na eviuucienue eeposimuocmeli
He3a8UCUMBIX COObLIMUL, NPUMEHEeHUe QOPMYNbl  CIONHCEHUS  BEPOSMHOCHE.
Pewenue 3a0au ¢ npumenenuem ouacpamm Oiinepa, Oepesa eeposimHocmel,
Gopmyner Bepuynnu.

Ycenosnas eeposmnocmo. Ilpasuno ymmoosrcenus eeposmuocmeu. Popmyna
NOJIHOU 8EPOSAMHOCTMUL.

Jluckpemuvie cayuaunvle eauuuHvl U pacnpeoenenus. Hezasucumvie
cryyaiinvle genuyunsl. Pacnpedenenue cymmvl u npouzgedeHusi He3a8UCUMbBIX
CIYYAUHbIX GENIUYUH.

Mamemamuueckoe ooxcudanue u Oucnepcusi CAYYAUHOU — GEIUUUHDI.
Mamemamuueckoe oorcuoanue u OUCNEPCU CYMMbL  CAVUAUHBIX — BETUYUH.
l'eomempuueckoe pacnpedenenue. bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuvisnvie  cnyyaiinvie  eenuuunvl.  Ilonamue o  naomuocmu
sepoamuocmu. PasnomepHoe pacnpedeneHue.

llokazamenvroe pacnpedeneHue, e20 napamempeol.

llonsmue o HopmanvHom pacnpedenenuu. Illapamempvl HOpMATLHO2O
pacnpedenenus. Ilpumepovl cayyaiinbix 6eiuyuH, NOOYUHEHHBIX HOPMANbHOMY

3aKOHy (nocpeuwnocms usmMepeHull, pocm Yeno8exa,).



Hepasencmeo UYebwviuesa. Teopema bepnynnu. 3axkonm 6Oonvuiux uyucei.
Buvibopounwiti memoo uzmepenusi geposimruocmeii. Ponv 3axona 6onvuiux uucen 8
HayKe, npupooe u oobuecmae.

Kosapuayuss 0s6yx cayuaunvix eenuuun. Ilonamue o Kodppuyuenme
koppenayuu. Cosmecmuvle HAOMOOEHUsL 08YX CAVUAUHLIX GeauyuH. Bwvibopounwiil
K03¢huyuenm xoppensayuu.

Yray0aeHHbl yPOBEHb

AJireOpa u HayaJIa aHAJIM3a

IToBTOpenue. Pelienue 3a1ad ¢ MCHOJIB30BAHUEM CBOMCTB YUCEI U CUCTEM
CUMCJICHHMS, JEIIMMOCTH, JOJIEM U 4YacTeH, MPOLIEHTOB, MOJAyJel yucel. PemieHue
3aad  C HCIOJIb30BAHMEM CBOMCTB CTENEHE M KOpPHEW, MHOIOYJIEHOB,
npeoOpa3oBaHuii MHOTOWICHOB M JIPOOHO-PAIlMOHAIBHBIX BBIpaKeHHH. Pemienue
3a7a4 C MCIIOJb30BAHUEM I'PalyCHOM MepPHI yria. Moysap yuciia U €ro CBOMCTBA.
Pemenue 3amay Ha JBUXKEHHWE W COBMECTHYIO palOTy, CMECH U CIUIaBbl C
MOMOIIBI0 JIMHEWHBIX, KBAJAPaTHBIX U JPOOHO-pAllMOHANIBHBIX YpPaBHEHUU U HX
cucteM. PemieHne 3a1a4y ¢ NOMOILBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJHOW TMEepPEMEHHOM, C MPUMEHEHUEM H300PKEHHUS UYHCIOBBIX IPOMEKYTKOB.
Pemenue 3amad Cc HMCMOIB30BAHMEM YHCIOBBIX (YHKIMH W HX TpaduKoB.

Hcnonb3oBanne CBONCTB M TpaUKOB JMHEWHBIX M KBaJIpPaTUYHBIX (PYHKIUH,

oOpaTHOM TPOMOPIHOHATEHOCTH U (YHKIUU y=+x. I'paduueckoe pemrenue
YPaBHEHUW U HEPABEHCTB. Mcmonp30BaHUWE oONepauvi HaJ MHOXKECTBAMU U
BBICKa3bIBAHUAMHU. VICIIOJIB30BaHME HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOU
MEPEMEHHOM, YHCJIOBBIX MPOMEXKYTKOB, HMX OOBEIMHEHUN U TEepPEeceUCHUM.
[IpuMmeHeHre Mpu pelieHruy 3a/1a4d CBOMCTB apu(PMETHUECKON U TeOMETPHUECKOM
MPOrpeccuy, CyYMMHUPOBaHUSI OECKOHEUHOM CXOMSIIEHCS TreoMeTpUYecKon
IIPOTPECCHH.

MHo>kecTBa (4MCIOBBIE, I€OMETpPUUECKUX (uryp). XapaKTepucTHUECKOe
CBOMCTBO, AJIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE, OECKOHEYHOE MHOXKECTBO.

CnocoObl 3amanusg MHoOxkecTB llomMHOkecTBO. OTHOLIEHUS NPUHAJIEKHOCTH,



BKJIIOUEHHsI, paBeHCTBa. Onepanuu Hajx MHOKecTBaMHu. Kpyru Ounepa. Koneunsie
1 OECKOHEYHbIE, CUETHBIE U HECUETHBIE MHOXKECTBA.

HctuHHbIE U JIOXKHBIE BBICKA3bIBAaHUS, ONEpAIlMM HaJl BBICKA3bIBAHUSIMH.
Aneebpa evickasviganuu. CBA3b BBICKAa3bIBAHUN € MHOXeCTBaMH. KBaHTOpPBI
CYIIECTBOBAHHS U BCEOOITHOCTH.

3akoHbl JOTUKU. OcHoéubie Jlocudeckue npasuia. PemeHne JIOTHYecKHX
3aJ1a4uC MCIOJIb30BaHNEM KPYTOB Diliepa, OCHOBHbIX 102UYeCKUX NPABUTL.

Ymozakmouerns. OOOCHOBaHWS W JIOKA3aTENbCTBO B  MaTeMaTHKE.
Teopembl. Buapl MareMaTHYeCKHX YTBEpXKIEHUH. Buodsl 0okazamenbcma.
Mamemamuueckas UHOYKYUSL. Ymeeporcoenus: obpammoe OaHHOMY,
NPOMUBONOJIONCHOE, 00pamHoe HNPOMUBONONOHCHOMY OanHomy. llpusHak u
CBOMCTBO, HEOOXOAMMBIE U JOCTATOYHBIE YCIOBHUS.

Ocnoenas meopema apugpmemurky. Ocmamku u cpasHeHus. Aneopumm
Esxnuoa. Kumaiickas meopema 06 ocmamxax. Manas meopema @epma. (-uunvie
cucmemsl cyucrenus. Oyukyus Junepa, YUcio u cymma oeaumeneti HamypaibHO20
yucia.

Pannannas Mepa yTia, TPUTOHOMETPHUUYECKAs OKPYHOCTb.
TpuronomeTrpuyeckue QYHKIMH uYHucen U yriaoB. @DopMmyibsl IpUBEIEHUS,
CJIOKEHUSI TPUTOHOMETPUYECKUX (PYHKIUH, POPMYIIbI TBOWHOTO M MOJIOBHUHHOTO
aprymenta.  [IpeoOpasoBanme  CymMMmbl,  pa3HOCTH B  TIPOU3BEICHHE
TPUTOHOMETPUUYECKUX (PYHKIIHHA, 1 HA00OPOT.

Hymu  ¢yHKOMH, TPOMEXYTKM  3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
Haubonpiee n HauMeHnbiniee 3HaueHue QyHkumu. llepuoamueckue GyHKIUN U

HaUMEHbIIWN TieproJl. YeTHble U HeueTHbIe QYHKIMU. DYHKYUU «OPOOHAS Yacms

uucnay Y= {X} U «yenas 4acmo yucaay Yy = [X] :

TpuroHomerpruyeckue (QyHKIMHA YUCIOBOIO apryMeHTa Y=COSX, Yy=SinX,
y=tgx, y=ctgx. CoiicTBa u rpad)Ki TPUTOHOMETPUICCKUX (PyHKITHH.

OOparHble TpPUTOHOMETpUYECKHME (YHKLIHMHM, UX TJIABHbIE 3HAYCHUS,

cBoiicTBa u Tpaduku. TpuroHomerpuueckue ypaBHeHus. OITHOPOIHBIC



TPUTOHOMETPUUYECKHE YpaBHEHHs. PellleHne NpocTeHInX TPUrOHOMETPUYECKHX
HepaBeHCTB. [IpocTelimme cucteMbl TPUTOHOMETPUYECKUX YPABHEHHI.

Crenensp ¢ IEMCTBUTENBHBIM MOKA3aTeNEM, CBOKMCTBA cTeneHu. [Ipocreitmme
MOKa3aTelbHbIE YpPaBHCHHMs W HepaBeHCTBA. [lokaszarenpHas GyHKOHMS U €€
cBoiicTBa u rpaduk. Yucno € u GpyHKuus y=e*.

Jlorapudwm, coiicTBa jorapudma. JlecITUIHBIN U HATypalIbHBIN JIorapudM.
[IpeoOpazoBanue norapu@muyeckux BbipaxkeHuil. Jlorapupmuueckue ypaBHEHUS
u HepaBeHcTBa. Jlorapudmudeckas QyHKIUS U ee CBOMCTBA U rpaduK.

Crenennass ¢yHkuuss u ee cBoiictBa W rpaduk. HppannonanbHbie
ypaBHEHUS.

IlepBruHBIE MPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX 4ducen. [leticmeust
¢ KomnaekcuviMu yucnamu. Komnaexcno conpsocennvie uyucna. Mooyre u
apeymenm uucna. Tpueonomempuueckas ¢opma Komniekchoeo uucia. Pewenue
VPABHEeHUU 8 KOMNJIEKCHBIX YUCTIAX.

MeTton uHTEepBanoB A peuieHus: HepaBeHCTB. [IpeoOpasoBanus rpadukoB
GyHKIUMI:  cOBUT, YMHOXKEHHE Ha  YHCIO, OTPaXEHHE OTHOCUTEILHO
KOOPJIMHATHBIX ocell. I'pamyeckrne MEeTOo bl pelleHrs YPaBHEHU U HEPABEHCTB.
Pemenue ypaBHEHUH M HEPABEHCTB, COJAEPXKAIIMX MEPEMEHHYIO IOJI 3HAKOM
MOJYJISL.

Cucrembl MOKa3aTeIbHBIX, JIOTApUOMHUUECKUX U  HUPPaAMOHATBHBIX
ypaBHeHUN. CUCTEMBI TOKA3aTENbHBIX, JOTAPUPMUYECKUX M HPPAMMOHATHHBIX
HEPABEHCTB.

B3aumHuo oOpatnbie pyHKIMU. I'padukn B3auMHO 0OpaTHBIX (yHKIIHA.

YpaBHEHHUS, CHCTEMBI YPABHEHUN C IAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypaenenuti cmenenu eviuie 2
cneyuanvHulx  6udos. Teopema Buema, meopema be3zy. I[lpusooumvie u
Henpugooumvle MHozounenvl. OcHoHasi meopema aneceopvl. Cummempuieckue
MHOo2ounenbl. Llenoyuciennvle u yeio3Haunvle MHO20UIeHbL.

Juogpanmoswt ypasnenus. Ilennvie Opoou. Teopema Depma o cymme

K8aopamoe.



Cymmul u psiobl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubnudsCeHUU OCUICMBUMENLHBIX YUCEL PAYUOHATbHBIMU.

MHnoowcecmea na KOOpOUHAMHOU NIIOCKOCIU.

Hepasencmeo Kowu—Byusxosckozo, nepasencmso HMencena, nepasencmsa
0 CPeoHuXx.

[lonsitue mnpenena QyHkuuum B TOuKe. [lomamue npedena Gyukyuu 8
beckoneunocmu. Acumnmomul epaguxa @yuxkyuu. CpasHenue 6eCKOHEUHO MATbIX
u beckoneyno oonvwux. HempepbiBHOCTH GyHKIMU. Ceoilicmeéa HenpepvlgHbLX
@yurkyuil. Teopema Betiepuwmpacca.

Huddepenuupyemocts ¢yHkuuu. [Ipom3BogHass QyHKIMM B  TOUKE.
Kacarenbhas k rpadpuky ¢ynkuuu. ['eomerpuyeckuid M (U3HMUECKUN CMBICIT
POU3BOIHOM. [Ipumenerue npouszsoonoti 6 usuxe. [Ipon3BOAHBIC JIEMEHTAPHBIX
dbynkuuii. [IpaBuna nuddepeHmupoBanms.

Bropas npousBoHas, ee reoMeTpUuYeCKUil U PU3NYECKUIA CMBICI.

Toukn skcTpemyma (MakcumMyma W MuHuMyMa). lccnenoBanue
AJIEMEHTApHBIX (YHKIHMK Ha TOYKH IKCTpEeMyma, HaumOOJblIee MU HaUMEHbIIee
3HaUYEHHWE C TMOMOIIbI MNPOU3BOJAHON. [locmpoenue epaguxos @yHkyuil c
HOMOWbIO  NPOU3800HbIX. IlIpumeneHue nNpou3goOHOU Npu peuwleHuu 3a0ady.
Haxoorcoenue sxcmpemymos @hynkyuii HeCKONbKUX nepemeHHbIX.

[TepBoobpazHasi. Heonpenenennpiin WHTETpal. [TepBooOpazHbie
aneMeHTapHbiX (yHkimil. [lmomans kpuBonmHEHONW Tpaneruu. Dopmyna
Hrerorona-Jleitonuna.OnpeneneHHbplid MHTErpall. Buiyucienue niowaoei nioCKUx
Guzyp u 06vemos men pawjenusi ¢ NOMOWbIO UHMe2Pad..

Memoouvl pewienus yHKYUOHANbHBIX YPABHEHUL U HEPABEHCMS.

I'eomeTpus

[ToBropenne. Pemenue 3agady Cc HCMNOIb30BAHUEM CBOMCTB (GUIryp Ha
IJIOCKOCTU. Pemienue 3amad Ha 0Ka3aTenbCTBO M IMOCTPOCHHUE KOHTPIPUMEPOB.
[IpyumeHenne  mpocTEHIIMX  JIOTMYECKMX  MpaBwil.  Pemenue  3agad C

HCIIOJIB30BAHUECM TCOPEM O TPCYTOJIbHUKAX, COOTHOIICHUN B MpAMOYTOJIbHBIX



TpEyTroJbHUKAX, ()aKTOB, CBA3AHHBIX C YEThIpEeXyrojbHUKaMH. PerieHue 3amau ¢
UCIIOJIb30BaHUEM (DaKTOB, CBSI3AHHBIX C OKpPYKHOCTSAMH. Pemienue 3amad Ha
U3MEpPEHUs] Ha TJIOCKOCTH, BBIYMCIICHMS IJUH W IUiomaneu. Pewenue 3aoau c
HOMOWbIO EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [Ipusma, napamnenenunen, nupamuaa, TeTpasap.

OCHOBHBIE MOHSITHUSI TEOMETPUU B MPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUH U
CIIEJICTBUS U3 HUX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas ona mempasopa. IloctpoeHne ceueHuii MHOTOTPAaHHUKOB
MeTronoMm cienoB. lLleHTpanpHOe mpoekTupoBanue. IlocTpoenue cedeHun
MHOTOTPAHHUKOB METOJIOM ITPOEKIIUA.

CkpetrBaroniyecs: IpsiMble B MPOCTPAHCTBE. YTOJI MEXIYy HUMU. Memoosi
HAXOHCOEHUSL PACCMOAHUU MENHCOY CKPEWUBAIOUWUMUCS NPAMBIMU.

Teopembl 0 mNapaUIENbHOCTH MPSMBIX M TUIOCKOCTE B MPOCTPAHCTBE.
[TapannenbHOe TPOEKTUPOBAHUE U U300pakeHue puryp. I eomempuueckue mecma
Mouex 6 nNpoCcmpaHcmee.

[leprieHIMKYASIPHOCTH npsMON U IUIOCKOCTH. OpTtoroHansHoe
npoekTupoBanue. HaknoHnuble U npoekuuu. TeopeMa o Tpex neprneHauKysipax.

Buovt  mempasopos.  Opmoyenmpuueckuii — mempa’op,  KAPKACHbLU
mempa’op, pagHocpauuslii mempal’aop. lIpsamoyeonvusiti mempasaop. Meouanwvl u
OumMeouanvl mempa’opa.

Jocmpausanue mempasdpa 0o napaiienrenuneod.

Paccrostnuss mexnay ¢urypamu B mpoctpaHctBe. OOMMI TEepreHIUKYIIsIp
JIBYX CKPEIMBAIOIIUXCS MPSAMBIX.

Yrner B mpocTtpanctBe. [leprneHIUKyIsipHBIE TUIOCKOCTH. [l1owaos
opmoezonanvHou npoexyuu. llepnenouxkynaproe ceuenue npuzmvl. TpexepaHuviii u
MHo2oepannblil yeon. Ceoticmea nAOCKUX y2n08 mHoz2ozpannozo yeaa. Ceoticmea
NJIOCKUX U O8Y2PAHHbBIX Y208 MpexespanHHo2o yenda. Teopemvl KOCUHYCO8 U CUHYCO8
07151 mpexepanHo20 yaid.

Buasl MHOTOrpaHHuKoOB. Pazgepmru muozocpannuka. Kpamuavwue nymu

HA noeepxHocmu MHOcOCPpAHHUKA.



Teopema Oiinepa. IlpaBunbHblE MHOTOTPAHHUKH. J{8oucmeeHHOCMb
NPABUNLHBIX MHO202PAHHUKOG.

[Tpusma. Ilapannenenunen. CpoiicTBa napamienenunena. [IpsMoyroiabHbIi
napasienenunes. HakioHHbIE TPU3MBI.

I[Tupamupga. Buasl nupamMuja. IJIEMEHThl  IPAaBWIBHONW — MUPaMU/IBIL.
[Tupamuipl ¢ paBHOHAKJIOHEHHBIMU peOpaMu U TPaHSIMH, UX OCHOBHBIE CBOMCTBA.

[Imomaau noBEpXHOCTEN MHOTOIPAHHUKOB.

Tena BpamieHus: TUWIUHAP, KOHYC, mmap W cdepa. CedyeHUs HWIUHJPA,
KoHyca u mapa. [1lapoBoii cermMeHT, apoBoii CJIOH, IAPOBOM CEKTOP (KOHYC).

VYcedeHHas nupaMua U yCEUYCHHbBIN KOHYC.

Onemenmul chepuueckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsMble W TJIOCKOCTH. BruicaHHbie W omucaHHbBIE c]epsl.
Kacarowuecs cgepvi. Komdbunayuu men epawjenus.

Bekrtopsl 1 koopauHaTel. CymMmmMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHCIIO.
Yron mexny BekTopamu. CKansipHOE NPOU3BEICHHUE.

YpaBHeHue miockoct. @opmyna pacCTOSHUAS MEXK]ly TOUKaMU. Y paBHEHHUE
cheprl. Popmyna paccmosuusi om mouku 00 niockocmu. Cnocobvl 3a0anusi
NPAMOU YPABHEHUAMU.

Pewenue 3a0au u Ooxazamenbcmeo meopem ¢ NOMOWbIO BeKMOPO8 U
MemoooM KOOpOUHam. IneMenmbl 2eoMempuy Macc.

[Tonsitue ob6bema. OOBEMBI MHOTOTPAaHHUKOB. OOBEMBI TENl BpPAIICHHS.
Axcuombl 0obvema. Bvieoo gopmyn ob6vemos npsamoy2oivbHo20 napanieienuneod,
npuzmsl u nupamuovl. Popmyavt 0 HAX0HCOeHUuss obvema mempa’0pa. Teopemwl
00 omHOUeHUAX 00BEMOS.

IIpunooicenusa unmeepana K GulYUCIEHUI0 00BEMO8 U NOBEPXHOCMel meil
spawenus. Ilnowaos cghepuueckozo nosaca. Obvem waposoco cnos. Ilpumenenue
00beM08 npu peueruu 3a0ad.

[Tnomans cdepsl.

Pazeepmra yununopa u xowyca. Ilnomans MOBEPXHOCTH WIMHApPA U

KOHYyca.



KoMOnHanmm MHOTOTPaHHUKOB U TEJ BpaIlleHUS.

[Togobue B mpoctpanctBe. OTHOLIEHWE O0BEMOB M IUIOHIAJCH
MOBEPXHOCTEHN MOTOOHBIX QUTYP.

Leudicenusi ¢  mpocmpancmee:  NAPANNENbHLIL  NEPEHOC,  CUMMEMPUs
OMHOCUMENbHO NIOCKOCMU, UEHMPATbHASL CUMMEMpUsi, NOBOPON  OMHOCUMENbHO
NPAMOU.

IIpeobpazosanue nodobus, comomemus. Pewenue 3a0au na niockocmu ¢

Ucnosb3oearnuem cmepeomempudecCKux Memooos.

BeposATHOCTH M CTATHCTHKA, JIOTUKA, TeOpHUs rpa¢oB 1 KOMOMHATOPUKA

[ToBTOpenue. HMcnonb3oBaHue TaOMUIl M AMArpaMM JUIsl MPEACTABICHUS
JaHHbIX. Pemenue 3amad Ha TIIPUMEHEHHE ONMCATEIBHBIX XapaKTEPHUCTHK
YHCIIOBBIX HAOOPOB: CPEAHUX, HAMOOJBIIETO U HAUMEHBIIEr0 3HAUYCHHUs, pa3Maxa,
JUCIIEPCUHA M CTAHJAPTHOIO OTKJIOHEHWA. BBIYMCIEHME YacTOT M BEPOSATHOCTEU
coObITHIl. BbrunciieHHe BEpPOATHOCTEH B ONBITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTapHbBIMU UcXojamu. Vcmonb3oBaHMe KOMOMHATOpUKH. Beluucienue
BEpOSITHOCTEW HE3aBUCUMBIX cOObITUN. Vcnonb3oBanue (HOPMyJbl CIOXKEHUS
BEPOSITHOCTEH, AUarpaMMm Ditsiepa, 1epeBa BeposiTHocTel, hopmyibl bepHyim.

Beposamnocmuoe npocmpancmeo. Axcuomvl meopuu 6eposimuocmel.

YcnoBHast BeposATHOCTh. [IpaBwiio yMHOXEHHsT BeposTHOCTEN. Dopmylia
nojiHou BepositTHocTu. Dopmyna balieca.

JIuCKpeTHbIE CiydaiiHble BEJIWYMHBI M pacnpeneneHus. (CoBMECTHbIE
pactipenenenusa. PacnpeneneHue CymMMBI M IIPOM3BENCHUS  HE3aBHUCUMBIX
CIIy4alHbIX BEJIMYMH. MareMaTnueckoe OXUIAHUE U AUCHEpPCUs CIIy4yalHOU
BEJIMYMHBL. MareMaTuyeckoe OXUJAHUE U JUCIEPCUS CYMMBI CIy4YalHBIX
BEJINYNH.

bunapnas cy4anHas BEJINYNHA, pacupeneieHue
bepnynnu.l'eomerprueckoe pacupenesieHre. bUHOMHAIBHOE pacpeiesIEHUE U €T0

CBOICTBA. | unepeeomempuueckoe pacnpeoenenueu e2o c80UCmaa.



HenpepsiBHble ciyyalinble Benu4yuHbL. [1moTHOCTH BeposiTHOCTH. DyHKIMSA
pacnpeneneHusa. PaBHOMepHOE pacnipeesnieHue.

Ilokazamenvroe pacnpedeneHue, e20 napamempeol.

Pacnpeodenenue Ilyaccona u eco npumenenue. HopmalibHOE pacipeaesieHue.
Oyukuua Jlammaca. [lapamerpsl HopMmanbHOro pacnpeneneHus. IIpumepst
CIIy4yalHbIX BEJIMYWH, TMOJAYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TIOTPEIIHOCTh
WU3MEPEHUM, POCT YeNIOBeKa). [lenmpanvras npedenvHas meopema.

Hepasencmeo UYebOviwesa. Teopema Yebviuwesa u meopema beprnynnu.
3axon Oonvuwux yucen. Bvlbopounwviti memoo uzmepenusi eepoamuocmet. Ponb
3aKOHa DOLUIUX HUCeN 8 HAYKe, npupooe u odbuecmae.

KoBapuanus nByx ciydaiiHbix BenuuuH. [lonsitue o koadduimente
Koppemsiini. CoBMECTHBIE HAOMIOACHUS ABYX CIyYalHBIX BEMYHUH. Buibopounublil
K03 puyuenm koppenayuu. Jluneunas peepeccus.

Cmamucmuueckas eunomesza. Cmamucmuka Kpumepus U ee YpPOoGeHb
snauumocmu. Ilposepra npocmeiiwux eunomes. Imnupuyeckue pacnpeoenenus u
UX C653b ¢ meopemuiecKumu pacnpeoenenuimu. Paneosas koppenayus.

Ilocmpoenue  coomeemcmeuti.  HHvexmusHvie U CIOPbLEKMUBHbIE
coomeemcmeua. buexyuu. /[uckpemnasa nenpepvienocmo. [Ipunyun /fupuxie.

Koouposanue. /leouunas 3anuce.

Ocnoeuvie nowsamus meopuu 2epagos. [lepesvs. Jlsouunoe Oepeso.
Ceasnocmo.  Komnonewmwr  ceaznocmu. Ilymu na epage. Oiinepogvl  u

T'amunemonossr nymu.



TemaTnueckoe mianupoBanue (yriy0JeHHbI YPOBEHb)

I'ox o0yuenus-1

Kuaace-10
Bcero ypokos: 210
KoHTposnbHbIe paboThI:
Ne i/ Pa3nen kypca KosauuectBo | Conep:xxanue BOCIMTATEIHLHOI0 MOTEHIUAJIA YPOKA
4acoB
MoayJsb 1. Aiire6pa u Hayaja aHaIU3a
1 [ToBTOpEHUE 6
2 JlecTBUTEIILHBIC YHCIA 9 - opmMupoBaTh KyJIbTYpPYy BBIYUCIICHHIA,
- HCIIOJb30BATh YHUCIIOBBIE MHOXCCTBA MJId OIIMCAHUA
pEIbHBIX MPOLIECCOB U SABJICHUM.
- ¢dopmupoBaTh yMEHHUsSI TPOBOJIUTH  JIOTHYECKUE
JA0Ka3aTCJIbHBIC PACCYKACHUA B CUTyallUAX HOBCGI[HGBHOﬁ
JKU3HU;
- OOCHUBATH BKJIad OTCUCCTBCHHBLIX YUCHBIX B PA3BHUTHC
MaTEMAaTUKHU
3 Yucnosble QyHKITH 11 - OIICHHMBATbh, CPAaBHUBATH U HCIOJIB30BaTh MPH PELUICHHU

NPAaKTHYECKUX 3aJa4 YHCIOBBIC 3HAYCHUS peajbHbBIX
BEJIMYMH, KOHKPETHBIE  YHCIOBBIE  XapaKTEPUCTHKHU
00BEKTOB OKPYIKAIOIIETO MUPA;




- (opMupoBaTh KayecTBa JHMYHOCTH, OOecleyuBaroIIyne
COLIMAIIBHYI0 MOOWJIBHOCTh, CIIOCOOHOCTh TNPUHUMATh
CaMOCTOSTEIbHBIE PEIICHUS

- (hopMHpOBaTH MHTEPEC K YUCHHIO, K MTPOIIECCY TO3HAHMS,
MOHMMaTh W HWCIIOJIb30BaTh (DYHKIIMOHATBHBIC TMOHSITHS,
S3bIK  (TEPMHUHBI,  CHMBOJIMYECKHE  OOO3HAYCHHS),
BBIJICIISITh AIBTEPHATUBHBIE CIIOCOOBI JOCTHKECHUS TIeTTH U
BBIOMpATh HanOosee 3 PEKTUBHBIN CIOCO0;

- (popmupoBath QPyHKIMOHATBHYIO TPAMOTHOCTH;

- (opmupoBaTh TOHMMaHHE (YHKIUUA KaK BaKHEUIEH
MaTEMaTUYECKOM MOJIENN JJI1 OIKCAaHUS MPOLECCOB U
SBJICHUM OKPYXKaroIlero Mupa

Tpuronomerpuueckue QyHKIUN

13

- (opMupoBaTh UHTEPEC K YUEHUIO, K MPOIIECCY TTO3HAHUS,
MOHWMATh W WCIOJb30BaTh (YHKIIUOHAIBHBIC TOHSATHSA,
s3bIK  (TEPMHUHBI,  CHUMBOJIMYECKHE  OOO3HAYCHMS),
BBIJIETISITh AIbTEPHATUBHBIE CIIOCOOBI JOCTHXKEHUS e U
BBIOMpAaTh Haubosee 3 PEeKTUBHBIN CIOCO0;

- opmupoBath QyHKIMOHATHHYIO TPAMOTHOCTH;

- ¢opMuUpoBaTh MOHMMaHWE (PYHKIMU KaK Ba)KHEHIICH
MaTEeMAaTUYCCKOW MOJCTH Il ONKMCAHUS IPOILECCOB H
SIBJICHUM OKPY’KAIOLIEr0 MHUpa

TpuroHoMeTpryecKue ypaBHEHHUs

22

Pemenue TPUTOHOMETPUUECKHUX

22

- ¢opMupOBaTh MOHMMAHHE yPaBHEHUS KaK Ba)KHEUIIEH
MaTeMaTH4YE€CKOM MOJEIU JJIsI ONHCAaHUS WU HW3YyYCHUS
pa3zHoO0pa3HbIX PeaIbHBIX CUTYyAIlUi;

- BOCIIUTAHUE Y YYAIIUXCS  JIOTUYECKOW  KYJIBbTYpPBI




YpPaBHECHUM

MBILJIEHUS], CTPOTOCTA U CTPOMHOCTH B YMO3AKIIFOUCHHUSIX;

- YMETb MHTEPIPETUPOBATH MOJYUYECHHBIM IMPU PELICHUU
YPaBHEHUs, HEPABEHCTBA WIJIM CUCTEMBI pe3yJIbTarT,
OLICHMBATh €ro MPaBAONOJ00HE B KOHTEKCTE 3aJaHHOMN
peaIIbHOM CUTYallMU WU IPUKIIAJHOMN 3a1auH.

KoMiuiekcHbie uncia

10

o (opmMupoBaTh HE3aBUCHMOCTD CYKICHHIA,

o (opmupoBaTh YMEHHS yCTAaHABIWBATH MPUYHHHO-
CICACTBEHHBIC  CBSI3M, CTPOUTH  JIOTHYECKOE
paccykaeHue, yMmo3akitoueHue (MHIYyKTHUBHOE,
JEAYKTUBHOE ¥ 110 aHAJIOTUH) U JIeJIaTh BHIBOJIHI;

o (opmupoBaTh yYMEHHE COOTHOCHTH TOJYyYCHHBIN
pe3yabTaT C MOCTaBJICHHOM IEIBIO;

o (QopMupoBaTh HUHTEpPEC K H3YYCHUIO TEMbI U
JKEJIaHWe TMPUMEHSATh NPHOOPETEHHBIC 3HAHUS U
YMEHUS;

o (opmMupoBaTh yYMEHHS ONPEACHATH IOHSTHS,
co3/laBaTh OOOOIEHHUS, YCTaHABIMBATh AHAJIOTHH,
KJ1acCU(ULIMPOBATH;

o (opmupoBarb YMEHHE dbopMyIMpoBaTh
COOCTBEHHOE MHEHHE;

e Dpa3BUBaTh MOTHBBI M  HWHTEpPEChl  CBOEH
I103HABATEIILHOM JIEATEILHOCTH;

e BOCHHUTBHIBATH CO3HATEJIBLHOI'O  OTHOIICHUS K
npoiieccy




IIponsBoaHas

20

IIpumeHenue npous3BogHON

13

- (opmupoBaTh CIOCOOHOCTH CTPOUTH M HCCIEIOBAThH
NPOCTEHIINE MAaTeMaTHYECKUE MOJCIN TIPU PEIICHHU
NPUKJIATHBIX 33]1a4, 33/1a4 U3 CMEKHBIX JUCIUILINH,

- pacmIMpeHHe Kpyro3opa ydYalluxcsi uepe3 pelIeHHe
MaTeMaTHYEeCKHX 3a/1a4;

- dopmMupoBaTh CIIOCOOHOCTH PUMEHSITh
MaTeMaTHYeCKHe METOABI K MCCICJOBAHHIO IPOIECCOB B
npupoje 1 o01IecTBe

10

KomMOuHaTopuka 1 BEpOSATHOCTh

- (QopmupoBaTh yMeHHE H3MEpATh U CpPaBHUBATh
BEPOSATHOCTH PAa3IMYHBIX COOBITUH, JeNaTh BBIBOJBI H
IIPOTHO3BI;

- BOCIIUTBIBATH TAKUE JINYHOCTHBIC YEPThI XapaKTepa, Kak
HAaCTOMYMBOCTD U LIEJIEY CTPEMIICHHOCTD;

- (popmupoBaTh yMEHUE BOCTIPUHUMATH U KPUTHUECKH
aHAJIM3UPOBATh MH(POPMAIINIO, TOHUMATh BEPOSTHOCTHBIM
XapakTep MHOTUX peabHbIX 3aBUCUMOCTEN

11

[ToBTOpEHUE

Moayas 2. I'eomerpus

AXKCUOMBI CTEPEOMETPUH.

[TapajuteTbHOCTH MPSAMOM U TIOCKOCTH

17

- (popmupoBaTh AOCTPAKTHOE MBILLICHHE;

- pa3BuUBaTh Yy OOY4YalOIIUXCS MPOCTPAHCTBEHHOE
BOOOpaXXeHHE W  JIOTUYECKOE  MBIIUICHUE  IyTeM
CUCTEMATHUYECKOTO0 HU3YYEHHsS] CBOMCTB T€OMETPUUYECKUX
(Guryp B IpOCTPaHCTBE;

- (opmupoBaTH SCTETHYECKOE OTHOIIEHHE K MHUPY,
BKJIIOYAs JCTETHKY ObITa, HAYYHOTO U TEXHUYECKOIO




TBOpPYCCTBA

ITapayutennbHOCTB IIPSMBIX

IJIOCKOCTEN

[lepneHANKYISIPHOCTh

IJIOCKOCTEN

IMPpAMBIX

)51

19

- (QopmupoBaTh MHMPOBO33PEHHUE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

- BOCHIHTHIBATh TPYIOJIOOHE, YIOPCTBO, aKKypaTHOCTh U
1eJIey CTPEMIIEHHOCTD IPY BBINOJIHEHUH 3a/1aHUM;

- (QopmHpoBaThb KPUTUYHOCTh MBILUICHUS, YMEHHE
pacno3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJIMYaTh TUIIOTE3Y OT (aKTa

MHororpaHHUKH

14

- pa3BHUBATh MPOCTPAHCTBEHHOE MBINUICHHE, KaK MPOIIECC
CO3JIaHMs, OIEpPUpOBaHHS o00Opa3aMH W OpHEHTAlUUd B
pearbHOM U BOOOpa)KaeMOM IMPOCTPAHCTBE MPU PEIICHUH
Pa3IMYHOrO TUIIA 3a/]a4, Ja00paTOPHBIX padoT;

- (hoopMHUpPOBaTh OTBETCTBEHHOE OTHOIICHHE K OOYyYEHHUIO,
TOTOBHOCTh W  CIIOCOOHOCTh K CAMOpPa3BUTHIO U
camMo00pa3oBaHMIO,  CO3HATEIBHOE  OTHOIIEHHE K
HETIpephIBHOMY OO0pa30BaHUIO KaK YCIOBHIO YCIIEIIHOW
npodeccuoHanbHON M 00LIECTBEHHOH NesITeIbHOCTH;

- BOCIHTAaHHWE  TBOPYECKOTO  CTWJIS  MBIIJICHHS,
BKJIFOYAIOILIETO B cebs COOOPA3UTENBHOCTD,
HaOJTIOIaTeTBHOCTD, XOPOIIYIO MTaMsATh, OCTPBIN TIIa30Mep,
(daHTa3MI0, BHUMATEIBHOCTD;

BexTopsb! B mpocTpaHCTBE

o (dopMupoBaHue HABBIKOB CaMOCTOSITETHLHOU
paboThl, aHau3a CBOEH padoTHI;

o QopMmHpoBaHHME  IICIOCTHOTO  MHPOBO33PECHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH,




dbopMUpOBaHUE YMEHHUS KOHTPOJIUPOBATH IPOIIECC
CBOEM MaTeMaTU4YECKOM JIeTEIbHOCTH;

dbopMUpOBaHNE OTBETCTBEHHOTO OTHOIICHHUS K
MOJIyYEeHHUIO HOBOM WH(OpPMAIlMU, TOTOBHOCTh K
CaMOpPa3BUTHI0O U CaMOOOpPa30BAaHHUIO Ha OCHOBE
MOTHBAITUU K 00YYCHHIO W ITO3HAHUIO;

dbopMupoBaHUE MPEICTABICHUS O MaTEMATHYECKOM
Hayke Kak cpepe MaTreMaTHYeCKON JESITEIHbHOCTH,
0 €€ 3HAUMMOCTH JUIsl Pa3BUTHS IMBUJIA3ALINY;

6 [ToBTOpEHUE 3

Uroro: 210
I'onx o0yueHusn-2
Kuace-11
Ne i/ Paznen kypca KosauvecTBo Conep:xanne BOCIUTATEILHOTO
4acoB NMOTEHI[MAJIA YPOKA
Mopyas 1. Aiiredpa u Havyaj1a aHAJIM3a
1 [ToBTOpEHUE 7




MHuorousieHEsI

13

- OIICHWBaTh, CpaBHHBATb W HCIOJNb30BaTh TIpU
pelIeHNH TMPAKTHYECKUX 3a]a4 YHCIOBBIE 3HAYCHHUS
peaIbHbIX  BEJIMYMH,  KOHKPETHBIE  YHCIIOBBIC
XapaKTePUCTHKU 0OBEKTOB OKPY’KAIOILIETO MHUPA;

- dbopmMupoBath KayecTBa JUYHOCTH,
o0ecreunBaroIme COLIMAJIBHYIO MOOUIIBLHOCTD,
CIIOCOOHOCTH MPUHUMATh CAMOCTOATEIbHBIC PEIICHUS

Crenenu u  kopHH. CTeneHHbIE

dbyHKIIUN

20

- (opmupoBaTh HMHTEpEC K YUYEHHIO, K Ipoleccy
NO3HAHU, OHUMAaTh " UCII0JIb30BaTh
(GyHKIMOHAJIbHBIE  TOHATHUSA,  S3BIK  (TEPMMHBI,
CHMBOJIMYECKHUE 0003HaYEHNA), BBIJICIISITh
QIbTEPHATUBHBIE CIOCOOBI JOCTMKEHUS LEIu U
BbIOMpaTh Hauboee 3(hPeKTUBHBIN CrIOCOO;

- popmupoBaTh (PYHKIIMOHATBHYIO TPAMOTHOCT;

- opmMupoBaTh NOHUMAaHUE (PYHKIIUU KaK BaKHEHIIIEH
MaTeMaTU4eCKOW MOJENH JIJIsl OMMCAHUS MPOIECCOB U
SBJICHUN OKPYKAIOIIEr0 MUpa

IlokaszarenpHas
IlokaszarenbHBIE

HEpPABEHCTBA

byHKIHS.

YpaBHEHHUS u

Jlorapudpmuueckas

byHKIUS.

13

o (QopMupoBaTh  BaXKHEHWIIME  MaTEeMaTHYECKHE
MOJEIH TUTst OMUCAHUS u U3YUYCHUS
Pa3HOOOpPa3HBIX PEATbHBIX CUTyallMid C MOMOIIbIO
ypaBHEHHS, CaMOCTOSITEILHO CTaBUTh HOBBIE
y4eOHbIC 11€JIU U 3aa4H;




CaoiicTBa sorapuMoB.

Jlorapudmuueckne ypaBHEHUS

JlorapudmMuueckre HepaBeHCTBA

yAENATh 0c000€ BHHMAHHE BOCIUTAHUIO YYBCTB
ATUYECKUX HOPM, HAXOJUMBOCTh M AKTUBHOCTh
IIPY pEIICHUU MaTeMaTHYECKUX 3a7a4;
¢opMupoBaTh HMHTEpPEC K YUYEHHMIO, K IpOIEcCy
MO3HaHMS, MOHUMATh u UCIIOJIb30BaTh
(GyHKIMOHATBHBIC TIOHATHS, S3BIK (TEPMUHBI,
CHMBOJIMYECKHUE 0003HaYEeHU), BBIJICTIATh
aIbTEPHATHBHBIE CIOCOOBI JOCTHMIKEHHS e U
BbIOMpaTh Hanboiee 3(h(PeKTUBHBIN CrIOCOO;
dbopMHpOBaTE yMEHHUSA CO3/1aBaTh BAXKHEHIIYIO
MaTEMaTUYECKyI0  MOJENb Uil OINHUCAHMUS
IOPOIECCOB U SIBICHUN OKPYXKAIOIIETO MUpa,
MPUMEHSTh (PYHKITMOHATBHBIN SI3BIK JIJIST OTMCAHUS
U UCCJIeI0BAHHUS 3aBHCUMOCTEH MEXTY
bu3HIeCKUMU BEJIMYMHAMH, MIOCTPOCHUIO
KU3HEHHBIX IJIAHOB BO BPEMEHHON NEPCIIEKTHBE;
dbopMHUpOBaTH YMEHUS BBITIOJHITH MHOTOIIIATOBBIC
npeoOpa3oBaHus BEIPAXKEHUHN, IPUMEHSIST IIUPOKUMA
HabOp crmoco0OB M MPUEMOB, MPH IUIAHUPOBAHUU
JOCTHKCHHSI TIeJIed CaMOCTOATEIbHO, TOJHO U
aJICKBaTHO YYHTHIBATh YCIIOBUSI W CPEACTBAa HX
TOCTHKCHHS,

dbopMHpoOBaTH YMEHHS MOHUMATh U MCHOJb30BaTh
MaTeMaTU4YECKue cpeacTna HaTJISAHOCTH:
yepTexu, rpaduku, TaOAMIBI, AHArpaMma,




IPUMEHSTh MOJYYEHHbIE 3HAHUS KaK Ha ypOKax,
TaK ¥ BO BHEYPOUHOU JIEATEIIbHOCTH;

NPUBJICYEHWE BHUMAaHUS K  HUCIOJIb30BaHUIO
(GyHKIMOHATBHBIX TPEJCTABICHUNA ¥  CBOWCTB
byHKIMNA JUIsT perieHusl 3amad W3 Pa3IMdHbIX
pa3ziesioB Kypca MaTeMaTuKu, (U3UKH, XUMHUU U
Ap-;

dbopMupoBaTh OTBETCTBEHHOE OTHOILICHHE K
o0Oy4eHHI0, TOTOBHOCTh K  CaMOpPa3BUTHIO,
caM000pa30BaHUIo; OCYIIECTBIISITh
KOHCTATUPY IO 151 MPEIBOCXUIIAIOIIUINA
KOHTPOJIb IO PE3YyJIbTATY U MO CIIOCO0Y NEUCTBUS;
aJICKBATHO CaMOCTOSITEJIHO OLICHUBATH
MPAaBUILHOCTh BBIMOJIHEHHUS JIEUCTBUSI U BHOCHUTH
HEO0OXOIMMbIE KOPPEKTUBBI B HCIIOJIHEHUE, KaK B
KOHIIE JEUCTBUS, TAK U MO X0y €r0 peaIn3aluu.

[TepBooOpa3Has 1 UHTErpai

18

dbopmupoBaTh LEIIOCTHOE MHPOBO33PEHUE,
COOTBETCTBYIOLIECE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

dbopMupoBaTh yMEHHS ONPEACNATh MOHSTHSA,
YCTAHABIIUBATh NPUYUHHO-CIICICTBCHHBIE CBS3H,
CTPOUTH JIOTUYECKOE paccyxaeHue,
YMO3AKJIIOUECHHE (MHIYKTUBHOE, NEIYKTUBHOE U




110 aHAJIOTUH) U JeJIaTh BHIBO/IBI;

dbopMHpOBaTH  OTBETCTBEHHOE OTHOLIEHUE K
0Oy4eHHIO, TOTOBHOCTH K CaMOpPa3BUTHIO W
caMOOOpa30BaHMI0 Ha OCHOBE MOTHBAIUH K
00yYEHHIO U TO3HAHUIO;

dbopmupoBaTh yMEHUE WCITOJIB30BATh
npUOOpPEeTEHHBIC  3HAHWUS B NPAKTUYCCKOM
NEeSATENBHOCTH;

dbopMHpOBaTH WHTEPEC K HU3YUYCHHUIO TEMbl H
KEJIaHWe TPUMEHITh NPUOOPETEHHBIC 3HAHUS U
YMEHUS;

dbopMupoBaTh TpeACTaBiIeHUS 00 wuACIX U O
METO/aX MAaTEeMaTHKH KaKk 00 YHHBEpCaTbHOM
SI3BIKE HAYKU ¥ TEXHUKH;

dbopMupoBaTh CIIOCOOHOCTH OCO3HAHHOTO BHIOOpA
M TIOCTPOCHUS JaJbHEHIIECH WHIUBUAYaJIbHOU
TPAaCKTOPUM PpPa3BUBATh HMHTEPEC K H3YUYCHUIO
TEMbI, MOTHUBHUPOBATh  JKEJIAHWE  MPUMEHSTH
npuoOpeTEHHbIC 3HAHUS U YMEHUs, (OPMHUPOBATH
yMeHHE paboTaTh B KOJUIGKTUBE W HAXOIUTh
COTJIaCOBaHHBIC PEIICHMS;

dbopMHpOBaTH YMEHHE BHUICTh MaTEMAaTHUCCKYIO
3alayy B KOHTEKCTE MpPOOJIEMHOW CHUTyalluH, B
JIPYTUX TUCIUIIINHAX, B OKPYKAIOIICH KU3HU




DneMeHTHI MaTeMaTH4YEeCKOM

CTaTUCTHUKH, KOM6I/IHaT0pI/IKI/I

TEOPUU BEPOATHOCTEN

)51
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dbopMHupOBaTH CITOCOOHOCTH OCO3HAHHOTO BBHIOOpA
U TOCTPOCHUSA JaJbHEHIIEH WHIWBUIYAJIbHOU
TPaeKTOPUH,

dbopMupoBaTh YMEHHE OCYIIECTBISATH KOHTPOJb
CBOCHM JEATENILHOCTU B TMPOLECCE JTOCTHXKECHUS
pe3yJibTara;

dbopmupoBaTh yMEHUE dbopMmynupoBaTh
coOCTBEHHOE MHEHHE;

dbopMupoBaTh YMEHHUE BHUIETh MaTEMAaTHUYECKYIO
3a/lady B KOHTEKCTE MPOOJIEMHON CHUTyalluu B
OKPY KaIOLIEH KU3HU;

dbopMupoBaTh YMEHHE IMPEJICTABISITh PE3YyJIbTaT
CBOEH JeSITEIIbHOCTH;

dbopMupoBaTh yMEHUE KOHTPOJHMPOBATH MPOIECC
CBOEHM MaTeMaTUYECKOM JIEATCIbHOCTH;
dbopMupoBaTh yMEHHUE KOPPEKTUPOBATh CBOU
JICUCTBUS B COOTBETCTBUM C H3MEHSIOIICHCS
CUTYalUEH;

dbopmupoBaTh IIEJIOCTHOC MHPOBO33PEHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU;

dbopMupoBaTh yMEHHS ONPEACIATh MOHSTHA,
co3/laBaTh OOOOIIEHHUS, YCTaHABIMBATh AHAJIOTHH,




KJacCu(UIIUPOBaTh. PpPa3BUBaTh T'OTOBHOCTh K
CcaMOO0OPa30BaHMIO U PEIICHUIO TBOPUECKHUX 3a]1ay;

o (opmupoBaTh yMEHUE COOTHOCUTH CBOM JICUCTBUS
C IUITAHUPYEMBIMHU PE3yJIbTATAMMU.

YPaBHCHI/IH N HCPABCHCTBA. Cucremsbl

YPaBHEHHUU U HEPABEHCTB

20

- (opMupoBaTh MOHMMaHHUE yPaBHECHHS  Kak
Ba)XXHEHMIIIEH MaTeMaTHUYECKONW MOJCNIHN JJjIsg OIMCaHUs
Y U3YUYCHHS pa3HOOOpa3HBIX peaJbHBIX CUTYyaIU;

- BOCIIMTAHUE Y YYaIIUXCA JIOTUYECKOW KYJIbTYPbI
MBIIIJICHHUS, CTPOrOCTH Y CTPOMHOCTH
B YMO3aKJIIOUCHUSX;

- YMEThb HWHTEPHPETUPOBATH TNOJYUYEHHBIA TIpU
pELIEHUN YPABHEHMS, HEPABEHCTBA WU CHUCTEMBI
pe3yJbTar, OIIEHUBAaTh €ro IpaBAoONoa00He B
KOHTEKCTE 3aJaHHOW pEAJIbHOM CUTyallud WU
MPUKJIAIHOMN 3aJ]a4n

IloBTOpEHNE

26

o (QopMupoOBaTH yMEHHUSI OMNPENENATb TMOHSTHS,
co3zlaBaTh OOOOIIEHHUS, YCTAaHABIMBATh AHAJIOTHH,
KJIacCU(ULIMPOBATH;

o (opmupoBaTh ymMeHHE BHIIETh MATEMATHYECKYIO
3a/lady B KOHTEKCTE MPOOJIEMHON CUTyallud B
JIPYTUX JUCHUIUIMHAX, B OKPYXKAOIIEH )KU3HH;

e ONEPUPOBATH MOHATHUSIMHU CIIyYAWHOW BEJIWYWHBI,




pacnpenesneHus BEPOSITHOCTEU CIIy4YalHOMN
BEJINYMHBI;

MCII0JIb30BaTh COOTBETCTBYIOLIUI
MaTeMaTHYECKUM ammapar s aHAIU3a U OLECHKHU
CIIy4YalHbIX BEJINYWH;

dbopMHpOBaTE YMEHHE BHUIETh MAaTEMATHUECKYIO
3alayy B KOHTEKCTe MpoOJIEMHOM CUTyalluu B
OKPY KAIOILIEH KU3HU;

dbopMHpOBaTE yMEHHE OCYIIECTBISATH KOHTPOJb
CBOEM JEATEIIBHOCTH B IPOLECCE JTOCTUKECHUS
pe3ynbTara;

pa3BHBaTh TOTOBHOCTh K C€aMOOOpa30OBAHHUIO U
PELICHUIO  TBOPYECKUX  3a7ay, BOCIUTHIBATH
KYJIbTYpPY MOBEAECHUS HA YPOKE;

Monayas 2. I'eomeTpus

Metoa KoopAMHAT B IPOCTPAHCTBE

15

dbopMupoBaHUe  BaKHEHIIEH  MaTeMaTHYECKOU
MOJEIN IS OIMCaHUsA 151 U3y4EeHUs
Pa3HOOOpPa3HBIX PEATbHBIX CUTyallMid C MOMOILbIO
YpPAaBHEHHUS, CaMOCTOSITEIbHO CTaBUTh HOBBIE
y4eOHbIC 1I€JIU U 3a/]a4H;

dbopmupoBaHue 0COOOr0 BHHMAaHUS BOCIHUTAHUIO
YyBCTB JITHYECKHMX HOPM, HAXOAYUBOCTb U
AKTUBHOCTb IIPU PELICHUN MaTEMATUYECKUX 3a/1a4;




(opMupOBaHHE MHTEpeca K yYEHHUIO, K IpoLEeccy
HO3HaHMUS, OHUMATh U UCIIOJIb30BaTh
(yHKIMOHAJIbHBIE TMOHSATHS, SA3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHHU), BBIJICIIATD
aNbTePHATUBHBIE CIOCOOBI JOCTHMKEHHUS eI U
BEIOMpaTh Hanbosee F3(h(PeKTUBHBIN CIIOCOO;
dbopMupOBaHHE YMEHHSI ONEPUPOBATH MOHATUSIMU
F€OMETPUYECKOIO0 MECTa TOYEK B IPOCTPAHCTBE,
ypaBHEHUS Gurypst B KOOPAMHATHOM
OPOCTPAaHCTBE;  BBIBOAMTH M HUCIHOJb30BaTh
ypaBHEHHUE TIOCKOCTH;

dbopMupOBaHHE YMEHHS CO3/1aBaTh BaXHEHUIIYIO
MaTEMaTUYECKyI0  MOJENIb Uil  ONHUCAHMS
IPOLIECCOB U SBJICHUM OKpPYXaloLEro MHpa,
NPUMEHATH (DYHKIIMOHATBHBIN S3BIK JJI OMTMCAHUS
U MCCJIETOBAHMUS 3aBHCUMOCTEH MEXTY
duznyecKkuMu BEJIMYMHAMU, HOCTPOEHUIO
KU3HEHHBIX IJIAHOB BO BPEMEHHON NEPCIIEKTHBE;
dbopmupoBanue YMEHHUS BBITIOJTHSTD
MHOTOIIIATOBBIE ~ MPeoOpa3oBaHUsl  BBIPAKCHHIA,
OpUMEHSST IIMPOKUN HAbop crocoOOB M MPHUEMOB,
Opu  IUIAHUPOBAaHWW  JOCTHKCHHS  IieNeid
CaMOCTOSITENIbHO, MOJHO U aJ€KBaTHO YYHUTHIBATh
YCIIOBUS M CPEACTBA UX TIOCTHKEHUS;
dbopmupoBanue YMEHHUS MOHUMATh u




HCII0JIb30BaTh MaTeMaTH4YECKUE CpeacTBa
HaIUBIAHOCTH:  4YepTeXH, Tpaduku, TaOIHIBI,
nyarpaMma, MPUMEHSTh MOJIyYeHHBIE 3HAHUS Kak
Ha YpOKax, TaKk U BO BHCYPOUYHOU AEATEIbHOCTH;
dbopMHupOBaHWE TPOCTPAHCTBEHHBIX OTHOIICHUMA
MEXAYy 00bEKTaMUu;

dbopMupoBaHUE€ OTBETCTBEHHOTO OTHOILICHUS K
0o0y4eHHuI0, TOTOBHOCTh K  CaMOpPa3BUTHIO,
caM000pa30BaHUIo; OCYIIECTBJIATh
KOHCTATUPY IO 151 MPEIBOCXUIAOIIUIA
KOHTPOJIb IO PE3YyJIbTATY U MO CIIOCO0Y NEUCTBUS;
aJICKBATHO CaMOCTOSITEILHO OLICHUBATH
MPAaBUILHOCTh BBIMIOJIHEHUS JIEVUCTBUS U BHOCHUTH
HEO0OXOIMMbIe KOPPEKTUBHI B HCIIOJIHEHUE, KAaK B
KOHIIE JEUCTBUS, TaK U MO XOJIy €r0 peain3aiuu

Hunusap, KoHyc, map

16

dbopmupoBaTh LEJI0CTHOE MHUPOBO33pEHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;
dbopMHupOBaTE yMEHUS  OMNPENEIATh TOHSTHS,
YCTaHABJIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBSI3H,
CTPOUTH JIOTHUYECKOE paccyxkeHue,
YMO3aKJIIOUeHHEe (MHIYKTUBHOE, NCIYKTUBHOE U
10 aHAJIOTHH) U J€JaTh BBIBO/IbI;




dbopMupoBaTh OTBETCTBEHHOE OTHOIICHHE K
00y4eHHI0, TOTOBHOCTH K CaMOpPA3BUTHIO H
caMOOOpa30BaHWI0 Ha OCHOBE MOTHBAIUM K
00y4YEeHHIO U TTO3HAHUIO;

dbopMupoBaTh yMEHUE HCIIOJIb30BaTh
npuOOpeTEHHBICE  3HAHWUS B NPAKTUYCCKOM
NESTENHHOCTH;

dbopMHpOBaTE HWHTEPEC K HW3YUYCHHUIO TEMBI H
KeJJaHWe TNPUMEHSATH NPHOOPETEHHBIC 3HAHUS U
YMEHHSI;

dbopMupoBaTh IPEACTaBICHHS 00 HIAEIX U O
METO/IaX MAaTEeMaTHKH Kak 00 YHHBEpCaTbHOM
SI3BIKE HAYKW U TEXHUKH;

dbopMHpOBaHWE TPOCTPAHCTBEHHBIX OTHOIICHHMA
MeXAy 00bEeKTaMHu;

dbopMupOBaTh CIIOCOOHOCTH OCO3HAHHOTO BHIOOpA
M TIOCTPOCHHUS JaJbHEHIIECH WHIWNBHUAYaJIbHOU
TPAaCKTOPUM Pa3BUBATh HMHTEPEC K H3YUYCHUIO
TEMbI, MOTHUBHPOBATh JKEJIAHWE  TPUMEHSITH
npUOOPETEHHBIE 3HAHUS U YMEHUs, (pOpMUPOBATH
yMeHHEe paboTaTh B KOJUICKTUBE M HaXOJUTh
COTJIaCOBaHHBIC PEIICHMS;

dbopMupoBaTh YMEHHE BHUIETh MaTEMaTHYECKYIO
3alayy B KOHTEKCTE NPOOJIEMHOW CHUTYyalluH, B




APYrux AUCHHUINIINHAX, B 01<py>1<a}01ueﬁ KHN3HH

OO0OBEMBI TEN

18

dbopMHpOBaHKE HE3ABUCUMOCTD CYXKICHUM;

dopmupoBaHue yMEHUs yCTaHaBJIMBATh
NPUYNHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH
JIOTUYECKOE  pACCYXKJECHHE,  YMO3aKIIOUYECHUE

(MHAYKTUBHOE, JAEAYKTUBHOE W 1O AHAJIOTHH) U
JIeNaTh BBIBOJIBI,

dbopMHpOBaHUE YMEHHUS COOTHOCHTH ITOTYYCHHBIH
pe3yibTaT C MOCTaBIECHHOM 11eJIbIO;

dbopMHpoBaHUEe HMHTEpeca K H3YUYEHHUIO TEMbl U
KEJTaHWe TPUMEHITh NPHOOPETEHHBIC 3HAHUS U
YMEHUS;

dbopMHpOBaHUEe YMEHHS OMNPEACTATh TOHSTHS,
co3/laBaTh OOOOIIEHUS, YCTAaHABIMBATh AHAJIOTHH,
KJIacCU(UIIMPOBATH;

dbopmupoBaHue yMEHUs dbopMyarpoBaTh
cOOCTBEHHOE MHEHHE;

dbopMHpoBaHUE TPOCTPAHCTBEHHBIX OTHOIICHUIM
MEXIy 00bEeKTaMUu;

pa3BUTHE MOTHBOB W  HWHTEPECOB  CBOEH
I103HABATEILHOM JIESTEILHOCTH;

BOCITUTAHUE  CO3HATEIIPHOTO  OTHOIICHHUS K
npolieccy MOo3HAHUS MUPA;




pa3BUBaTh HABBIKM CAMOCTOSITEIBLHOW pPaOOTHI,
aHaiu3a cBoed paboThl, BOCIUTHIBATh POCCUNUCKYIO
rPaXKIAHCKYIO UJEHTUYHOCTD, NaTPUOTHU3M,
yBaxkeHHe K OTeuecTBy

IToBTOpEHUME

19

dbopMupoBaHHE YyMEHUS OINPEACIATh TOHSATHA,
co3gaBaTh 00O0OIIECHUSI, yCTAaHABIMBATh aHAJIOTHH,
KJIaCCU(DUITMPOBATH;

dbopMHpOBaTH YMEHHE BHUICTh MAaTEMAaTHUYCCKYIO
3a/1ady B KOHTEKCTE MPOOJIEMHON CHUTyalluu B
JIPYTUX JUCHUIIIMHAX, B OKPYXKAIOIIEH KU3HU,
OIEpUPOBATH IOHATHUSIMH CIyYaWHOM BEJIWYHHBI,

pacupeneneHus BEPOSITHOCTEN CIIy4anHOU
BEJIMYUHBI;
UCIIOJIb30BaTh COOTBETCTBYIOLIUI

MaTeMaTU4YECKHUI anmapar Jjisl aHaldu3a U OLICHKH
CIy4ailHbIX BEJINYUH;

dbopMupoBaHrUE yMEHUS BUJIETh MAaT€MaTUYECKYIO
3alayy B KOHTEKCTE MPOOJIEMHON CHUTyalluud B
OKPY KarOLIEH )KU3HU;

dbopMupoBaHUE YMEHHUSI OCYHIECTBIATH KOHTPOJb
CBOEHM JEATEIBHOCTH B IMPOLECCE JTOCTUKECHUSA
pe3yJibTara;

pa3BUBaTh TOTOBHOCTH K CaMOOOpa30BaHUIO U




pEIICHUIO  TBOPYECKHUX  3aJay, BOCIHUTHIBATH
KyJITYpY MOBEJICHHSI HA YPOKE;

o (opMHUpOBaHHE NPOCTPAHCTBEHHBIX OTHOIICHUN
MEXy OObEKTaMH;

BOCIIMTHIBATh POCCHUICKYIO IPaXXJIaHCKYIO

UICHTUYHOCTh: AaTPUOTH3M, yBaxeHne Kk OTeuecTBy,

pa3BUBaTh TOTOBHOCTh K CaMOOOPa30BaHUIO

HUroro:

204




TemaTnuyeckoe niiaHupoBanue (0a30BbIil YPOBEHBD)

I'on o0yuenusn-1

Kaacc-10
Bcero ypokos: 175
KonTtponbHbIe paboTHI :
Ne i/ Pa3znen kypca KosauuecTBo ConepskaHue BOCIIUTATEILHOTO
4acoB NMOTEHI[HAJIA YPOKA
Mopayas 1. Auiredpa 1 Havyaj1a aHAJIM3a
1 [ToBTOpeHue 7 - popMUpPOBATH KYJIBTYPY BBIYUCIICHHUIA;
- HCIIOJIB30BaThb YHCIIOBBIC MHOXECTBaA 1JI1 OIIMCAaHUA
PCaJIbHBIX TPOUCCCOB U SIBJICHUH.
- dbopmupoBaTh YMEHUA IIPOBOJUTH JIOTUYECKHE
AOKa3aTCIbHBIC PACCYXKICHUA B CHTYyaOHUAX HOBCCHHGBHOﬁ
JKU3HU;
- OOCHUBATH BKJIAJA OTCHCCTBCHHLIX YUCHBIX
2 YucnoBbie PyHKIUH 6 - (hopMupOBaTH KyJIBTYpPYy BHIYHCIICHHIA;

- HCHOJIb30BaTh YHUCJIOBbIE MHOXECTBA [l OMHCAHUSA
peaIbHBIX MPOIECCOB U SIBIICHUM.
- dbopMupoBaTh ~ yMEHUS ~ TPOBOAWTH  JIOTUYECKHUE
JIOKa3aTeNbHbIE PACCYy X ACHUS B CUTyalUsAX I[TOBCEIHEBHOU
KU3HU;

- OLICHMBATh BKJIAJl OTEYECTBEHHBIX YUEHBIX




Tpuronomerpuyeckue QyHKIIUU

22

e (opmupoBaTh UHTEpEC K YUYEHHIO, K MPOIECCY MO3HAHMUS,
MOHUMATh M UCIOJB30BaTh (PYHKIIMOHAIBHBIC TMOHSATHUSA,
SI3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYCHHSI ), BBIJICIISITH
aJIbTEPHATUBHBIC CIIOCOOBI TOCTHIKEHHUS IIeTTH M BHIOMPATh
HanOosee 3 heKTUBHBIN CIIOCO0;

- popmupoBaTh GyHKIIMOHATBHYIO TPAMOTHOCTH;

- ¢dopMupoBaTh TMOHUMaHWE (YHKIUUA KaK BaKHEHUIIeH
MaTEeMAaTUYeCKOW MOJENH JUISi ONHCAHUS TMPOIECCOB U
SABJICHUN OKPYIKAIOIIETO MUpa

TpuroHoMmerpuueckue ypaBHEHHs

14

- ¢opMHpOBaTh TOHMMAHWE YpPaBHEHUS KaK BaKHEUIEH
MaTeMaTU4eCKOM MOJENM JUisli ONUCAaHUA UM U3YyUYCHHS
pa3Ho00pa3HbIX peaIbHBIX CUTYalUi;

- BOCIIMTAHUE Yy yYaIIUXCs JJOTMYECKOW KyJbTYpPbl MBIILICHHUS,
CTPOTOCTH U CTPOMHOCTU B YMO3AKITIOUEHUSAX;

- YMETh HWHTEPHPETHUPOBATH TMOJYYCHHBI TIPU PEIICHUH
ypaBHEHHUsI, HEPABEHCTBA WJIM CUCTEMbI Pe3yJIbTaT, OIIEHUBATh
€ro MpaBAoNoao0Me B KOHTEKCTE 3aJIAaHHOW peallbHOU
CUTYyalluu WIN NPUKIaJHON 3aa4n

[IpeoOpazoBanue

TPUTOHOMCTPHUYICCKHUX BBIpa}KeHI/Iﬁ

16

- OIICHMBATh, CPAaBHUBATh W WCIOJb30BaTh NPHU PEIICHUU
MPAKTUICCKUX 3a7]a9 YHCIOBBIC 3HAUCHUS PEabHBIX BEJIUYMH,
KOHKpETHBIE YHCJIOBbIE XapaKTepUCTUKH 00BEKTOB
OKPYaIOILEro Mupa;

- (dopmupoBaTh KadyecTBa JIMYHOCTH, OOECIICUMBAOIINC
COLIMANIBHYI0 ~ MOOWJIBHOCTb,  CIOCOOHOCTh  MPUHHUMATH
CaMOCTOSITEIbHBIC PEIICHUS




[TponsBogHas

26

- ¢dopMupoBaTh CHOCOOHOCTH CTPOUTH U HCCIENAOBATH
MpOCTEHIINE MaTEeMaTUYECKUE MOJENM MpU  PEIICHUH
MIPUKJIAJIHBIX 3a7a4, 3a7a4 U3 CMEXHBIX JUCLIUILINH;

- pacliMpeHue Kpyrosopa ydYallMxcs uepe3 pelleHue
MaTeMaTU4EeCKUX 3a/1a4;

- (dopMHpOBaTh CIIOCOOHOCTh MPUMEHSATH MATEMATHYECKUE
METO/IbI K UCCJIEIOBAHUIO MPOIIECCOB B MIPUPOJIC U 0OIIIECTBE

KomOnnaToprka u BEpOsSTHOCTb

- (hopMHpOBATH YMEHUE U3MEPATh U CPAaBHUBATh BEPOSTHOCTU
pa3IMYHBIX COOBITH, A€NaTh BHIBOJIbI U IPOTHO3BI;

- BOCIUTBHIBATH TaKU€ JMYHOCTHBIE YEPThl Xapakrepa, Kak
HaCTOMYUBOCTH U LIEJICYCTPEMIICHHOCTb;

- popMupoBaTH YMEHUE BOCIPUHUMATH U KPUTHUECKH
aHaTM3MPOBaTh HWHGOpPMAIMIO, TMOHUMATh BEPOSTHOCTHBIH
XapaKTep MHOTHUX PEAJIbHBIX 3aBUCHUMOCTEN

[ToBTOpEHUE

Moayas 2. I'eomerpus

AKCHOMBI CTEPEOMETPHUM M  HX

CIICACTBUA

- opMHpOBaTh AOCTPAKTHOE MBILIJICHUE;

-  pasBuBaTh y  OOydYarOmmxcs  MPOCTPAHCTBEHHOE
BOOOpa)XeHHE W JIOTHYECKOE  MBIIUICHHE mMyTeM
CHCTEMAaTHUYECKOTO U3yUeHUS] CBOWCTB T€OMETPUIECKHIX (HUTYD
B IIPOCTPAHCTBE;

- (hopMupOBaTH ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIFOUas
ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYCCTBA

[TapannenbHOCTH IpsAMON 151

12

- (dopmupoBaTh  MHPOBO33PEHUE,  COOTBETCTBYIOILIEE




IINTIOCKOCTH

[TapaitenbHOCTh  TJIOCKOCTEW B

IPOCTPAHCTBE

[lepneHANKYISIPHOCTh TPSMBIX U

IJIOCKOCTEM

19

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;
- BOCIHUTHIBATH TPYyAONIO0UE, YMOPCTBO, AKKypaTHOCTb H
L[€J1€Y CTPEMIIEHHOCTD PY BHITIOJHEHUY 3aJaHU;

- (opmupoBaTh  KPUTHYHOCTb  MBILUICHUS,  YMEHHE
pacro3HaBaTh JIOTUYECKM HEKOPPEKTHBIE BbICKa3bIBaHMS,
OTJIMYATh TUNIOTE3Y OT (paKTa

MHororpanHuku

14

- pa3BUBaTh NPOCTPAHCTBEHHOE MBINUICHHE, KaK MpoIecc
CO3/IaHUs, ONEepUpOBaHUS oO0pa3aMH W OpHCHTAlMU B
pealbHOM W BOOOpakaeMOM IPOCTPAHCTBE TPHU PEIICHUU
pa3IMYHOrO TUMA 3a/1a4, Ja00paTOPHBIX padoT;

- (GopMHUpPOBATH OTBETCTBEHHOE OTHOIIEHHWE K OOYyYEHHUIO,
TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOpa3BUTHIO U
camMo00pa30BaHHUIO, CO3HATEIbHOE OTHOILICHUE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICHIHON
npodeCcCHOHaTLHON M OOIIIECTBEHHON JEATEeIbHOCTH;

- BOCIIMTaHHUE TBOPYECKOTO CTHJISI MBIIIICHUS, BKJIFOYAIOIIETO
B ce0st cooOpa3uTenbHOCTh, HAOIIOAATETBbHOCTh, XOPOIIYIO
MaMsTh, OCTPBIN TJIa30Mep, paHTa3HI0, BHUMATEIBHOCTD;

BekTops! B mpocTpaHCTBE

dhopMupoBaHHE HaBBIKOB CaMOCTOSITEILHON padOoTHI,
aHasm3a CBOei paldoThI;

dbopmMupoBaHUE IIEJIOCTHOTO MHPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIECTBEHHOU MTPAKTUKH;

dbopMHupOBaHNE YMEHHS KOHTPOJIMPOBATHL IPOIIECC
CBOCH MaTeMaTHUECKOM JCATCIIBHOCTH;
dbopMUpOBaHUE  OTBETCTBEHHOT'O  OTHOIIEHUS K
MOJIYYCHUIO HOBOW HWH(OpPMAIIMU, TOTOBHOCTH K




CaMOpa3BUTHI0O M CaMOOOpa30BaHMIO Ha OCHOBE
MOTHBAIMU K OOYYEHHIO U TIO3HAHUIO;

e (GopMHpPOBaHHE TPEJCTABICHUS O MaTEMATHYECKOU
HayKe Kak cdepe MaTeMaTHuecKon JAesTeNbHOCTH, O €€
3HAYUMOCTH JIJISl Pa3BUTHUS IIUBUIIN3AIINN;

6 [ToBTOpEHUE

dbopMupoBaHUE yMEHUSI OMpPENENsATh MOHSATHUS, CO3/1aBaTh
000011IeHHS, yCTaHABIIUBATh aHaJIOTHH,
KJ1acCcu(ULMPOBATh;

dbopMUpoBaTh yMEHUE BUJIETh MAaTEMAaTUYECKYIO 3a7auy B
KOHTEKCTE poOIeMHOM CUTyalnu B JIPYTUX
JUCIUIIMHAX, B OKPYIKAIOIIEH )KU3HH;

ONEpPUPOBATh  MOHATUSMH  CIYyYallHOM  BEJIMYUHBI,
pacrpeneseHys BEpOsITHOCTEN CIIy4YallHOM BEJINYUHBI,
HCII0JIb30BATh COOTBETCTBYIOLINI MaTEMaTHYECKHUI
anrmapar JJi1 aHaJIM3a U OLIEHKHU CIy4YalHbIX BEJIUYMH;

HUroro:

175

Bcero ypokos: 170

KonTposnbsHbie paboThl:

I'onx o0yuenusn-2
Kuacc-11




Ne i/ Paznen kypca KosauuecTBo Conep:xanue BOCIUTATEILHOTO
4acoB NOTEHMAJIA YPOKA
MoayJs 1. Auiredpa u Hayaj1a aHaJIM3a

1 [ToBTOpEHUe 4

2 MHoOrouseHbI 10 - OIICHMBaTh, CpPaBHUBAaTb M HCHOJb30BaTh MIPHU
pelIeHUH TPAKTUYECKUX 3aJlad YWCIIOBbIE 3HAYCHUS
peanbHBIX  BEIUYMH,  KOHKPETHBIE  YHUCJIOBBIC
XapaKTEPUCTUKU O0BEKTOB OKPYKAIOIIETO MUPA;
- dbopmupoBaTh KauecTBa JIMYHOCTH,
o0ecreunBaroIIme COIIMAIbHYIO MOOHIIBHOCTS,
CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS

2 Crenean u  kopHU. CrTeneHHbIE 15 - ¢dopmupoBaTh HMHTEPEC K YUEHHIO, K IPOIECCY

byHKIAHR

HO3HaHMS, NOHUMATh u UCIIOJIb30BaTh
(yHKIMOHAJIbHBIE  MOHATHUSA,  S3bIK  (TEPMMHBI,
CUMBOJINYECKHUE 0003HAYEHNUS), BBIJICTISITh
aIbTEPHATUBHBIE CMOCOOBI JTOCTIDKEHUS 1€ U
BbIOMpaTh Hanbomee 3PPEeKTUBHBIN CTIOCO0;

- opmupoBaTh GYHKIIMOHATBHYIO TPAMOTHOCTB;

- opmMupoBaTh TOHUMaHWE (PYHKITUU KaK BaKHEHTIICH
MaTeMaTHYECKON MOJENH ISl OTIMCAHUS TIPOIECCOB U
SIBIICHUH OKPY’KaOIIEro MUpa




ITokazarenbHast byHKIHS. 8
[TokazarenbHble ypaBHEHUS u
HEpaBEHCTBA

Jlorapudpmuueckas byHKUHA. 10
CaoiicTBa norapupMoB.
Jlorapudmuueckue ypaBHEHUS
Jlorapudmmuueckre HEpaBeHCTBA 9

dbopMHpoBaTh  BaXKHEHIIME  MaTeMaTHYECKHe
MOJIeNU TUTSI O CAHUS u U3y4YCHUS
Pa3HOOOpA3HBIX pPEATbHBIX CUTYAlUN C IMTOMOIIBIO
ypaBHEHHS, CaMOCTOSITEJIbHO CTaBUTh HOBBIE
y4eOHBIE TIeJIA U 3a/1a4H;

yAEIATh 0cO00€ BHUMAHHE BOCHUTAHUIO UYYBCTB
ATUYECKUX HOPM, HAXOJYMBOCTh U AKTUBHOCTh
IIpU PEIICHUU MaTeMaTUYeCKUX 3a/1ady;
dbopMHpOBaTH HMHTEPEC K YYEHHUIO, K MPOIECCY
MO3HAHMUS, MMOHUMATh u UCII0JIb30BaTh
(GyHKIMOHATBHBIE TOHATHS, S3bIK (TEPMUHBI,
CHMBOJIMYECKHUE 0003HaYEeHUS), BBIJICIIATh
aJbTEPHATUBHBIE CIIOCOOBI JOCTHXKECHUS LIEIU U
BBIOUpaTh Haubosee 3¢ (HEeKTUBHBIN cIOCO0;
dbopMupoBaTh YMEHHS CO3/1aBaTh BaKHEUIIYIO
MaTeMaTU4YeCKyld  MOAENb  JUIsl  OIUCAHUS
NPOLIECCOB U SIBJICHUW OKPY’KAIOIIEro MHpa,
IPUMEHSTh PYHKITMOHATBHBIN SI3BIK JJIST ONMCAHUS
u HCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
bu3nYECKUMU BEJIMYMHAMU, MOCTPOCHUIO
YKU3HEHHBIX JIAHOB BO BPEMEHHOM MEPCIEKTUBE;
dbopMupoBaTh YMEHHUS BBHITIOJHATH MHOTOIIIArOBbHIC
npeoOpa3zoBaHus BbIpAKEHUH, TPUMEHSS ITUPOKUIA
HA0Op CIOCOOOB W TPHEMOB, MPHU TJIAHUPOBAHHUH
JOCTUKEHUS 1eJIed CaMOCTOSITENIbHO, TOJIHO U




aJICKBaTHO YYUTHIBaTh YCJIOBUS U CPEIACTBA HX
JIOCTHKECHUS,

dbopMupoBaTh yMEHHUS MMOHUMAaTh M HMCIOJIb30BATh
MaTeMaTH4YECKUE cpencTna HArJISTHOCTH:
yepTexku, rpadukd, TAOMUIBI, JAWarpamma,
MPUMEHATH MOJIYYCHHBIE 3HAHUS KaK HAa ypOKax,
TaK ¥ BO BHCYPOUHOH JEATEIBHOCTH;

MPUBJIICYEHNE BHUMAHUS K  MCIOJb30BAHUIO
(GYHKIIMOHANBHBIX TPEJACTABICHWH H  CBOMCTB
GYyHKIUA U1 peIIeHWs 3aJad W3  Pa3IudHBIX
paszielioB Kypca MaTeMaTUKH, (HU3UKH, XUMHH MU
Ap.;

dbopMupoBaTh OTBETCTBEHHOE OTHOILICHHE K
0o0y4eHHuI0, TOTOBHOCTh K  CaMOpPa3BUTHIO,
caM0o00Opa30BaHHUIO; OCYUIECTBJISITh
KOHCTATUPY IO 151 MPEIBOCXUIIAIOIIUIA
KOHTPOJIb IO PE3YyJIbTATY U MO CIIOCO0Y NEUCTBUS;
aJICKBATHO CaMOCTOSITEJILHO OLICHUBATH
MPAaBUIBHOCTh BBINOJIHEHUS JICCTBUSI U BHOCHUTH
HEO0OXOIMMbIE KOPPEKTUBHI B HCIOJIHEHUE, KaK B
KOHIIE JEUCTBUS, TaK U MO XOIy €r0 peaIu3alluu.

[lepBooOpa3Has 1 UHTErpai

10

dbopmupoBaTh LEJI0CTHOE MHUPOBO33pEHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO




Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;
dbopMHpOBaTE yMEHUS ONPENEIATh  TOHSTHS,
yCTaHaBJIMBATh MPUYUHHO-CIICICTBCHHBIC CBS3H,
CTPOUTH JIOTUYECKOE paccyxJieHue,
yMO3aKIIOUYeHNe (MHIYKTHBHOE, JCIYKTHUBHOE U
10 aHAJIOTHH) U JICJIaTh BHIBO/IBI,

dbopMHpOBaTE  OTBETCTBEHHOE OTHOIICHUE K
00Oy4YeHHIO, TOTOBHOCTH K CaMOpPa3BUTHIO W
caM0o0Opa30BaHUIO Ha OCHOBE MOTHBAIUU K
00y4EeHHIO U TTO3HAHUIO;

dbopmupoBaTh yMEHUE HCITI0JIB30BaTh
npuoOpeTéHHBIC  3HAHWUS B NPAKTUYECKOM
NESTENHHOCTH;

dbopMHpOBaTE HWHTEPEC K H3YUYCHHUIO TEMBI H
KETaHWe TPUMCHITh NPHOOPETEHHBIC 3HAHUS U
YMEHUS;

dbopMupoBaTh IPEACTaBICHUS 00 HIASIX U O
METO/IaX MAaTEeMaTHKH Kak 00 YHHBEpCaTbHOM
SI3BIKE HAYKU ¥ TEXHUKH;

dbopMupoBaTh CIIOCOOHOCTH OCO3HAHHOTO BHIOOpA
M TIOCTPOCHHUS JAJbHEHIIEN WHIWBUAYAIbHOU
TPAaCKTOPUM pa3BUBATh HMHTEPEC K H3YUYCHHUIO
TE€Mbl, MOTHUBHUPOBATh  JKEJAHWE  MPUMEHSTh
npuoOpeTEHHbIC 3HAHUS U YMEHUs, (OpPMHUPOBATH
yMeHHE paboTaTh B KOJUICKTUBE W HAXOIUTh




COTJIACOBAHHBIE PEILICHHUS;

dbopMHpOBaTh YMEHHE BHUIETh MAaTEMAaTHYECKYIO
3a/layy B KOHTEKCTE NPOOJIEMHOW CHUTYyalluH, B
JOPYTUX JUCUUILIMHAX, B OKPYXKAIOIIEH KU3HU

DJIeMEHThI MaTEeMaTUYE€CKOU

CTaTUCTHUKH, KOMGI/IHaTOPI/IKI/I

TEOPUU BEPOATHOCTEN

u

10

dbopMupoBaTh CIIOCOOHOCTH OCO3HAHHOTO BHIOOpA
M TIOCTPOCHHUS JNaJbHEHIIEH WHIWNBUIYaIbHOU
TPaeKTOPUH;

dbopMHpOBaTE yMEHHE OCYIIECTBISATH KOHTPOJIb
CBOEU JIEATEIIBHOCTH B TMPOLECCE JIOCTUKEHHUS
pe3yJIbTaTa;

(dbopmHpoBaTh YMEHHE (dopMyIMpoBaTh
coOCTBEHHOE MHEHHE;

dbopMHpoBaTH YMEHHE BHUIETh MAaTEMAaTHYECKYIO
3a/layy B KOHTEKCTE MPOOJIEMHON CHUTyalluud B
OKPY KarOLIEH KU3HU;

dbopMHupOBaTE yMEHHE TMPEACTABIATh PE3yIbTaT
CBOEH JeSITEIIbHOCTH;

dbopMupoBaTh yMEHUE KOHTPOJHMPOBATH MPOIECC
CBOEH MaTeMaTU4YECKOU JIeSITeIIbHOCTH;
dbopMHpOBaTE yYMEHHE KOPPEKTHPOBATH CBOH
JNEUCTBUSI B COOTBETCTBUH C HW3MEHSIOLIEHCS
CUTYyallueH;

dbopmupoBaTH LEJIOCTHOE MHPOBO33PEHNUE,




COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH;

o (opmupoBaTh yMEHHUS ONPEAENATH TOHSTHS,
co3gaBaTh 00O0OIIECHUSI, yCTAaHABIMBATh aHAJIOTHH,
KJIacCU(UIIMPOBATh. Pa3BUBAaTh TOTOBHOCTh K
CaMOOOpPa30BaHUIO U PEIICHUIO TBOPUECKHUX 3a]1ay;

o (opMupoOBaTH YMEHHUE COOTHOCUTH CBOU JICUCTBUS
C IUTAHUPYEMBIMHU PE3yJIbTaTaAMMU.

VYpaBHenuss u HepaBeHCTBAa. CHUCTEMBI

YPaBHEHUU U HEPABEHCTB
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- (opMupoBaTh NOHMMaHHE ypPaBHECHHS  Kak
BaXXHEHUIIICH MaTEeMAaTHYECKON MOJCIIHN NI OIIMCAHUS
Y U3YUYEHHUS pa3HOOOpa3HBIX peabHbIX CUTYaIUK;

- BOCIIUTAHUE Yy y4YalllUXCs JIOTUYECKOW KYJIbTYPbI
MBIIIJICHUS, CTPOrOCTH Y CTPOMHOCTH
B YMO3AaKJIIOUYCHUSIX;

- YMEThb HWHTEPIPETUPOBATH MOJYYEHHBIM IIpU
pELICHNN YPAaBHEHHS, HEPABEHCTBA WU CHUCTEMBI
pe3ynbTaT, OIEHWBAaTh €ro  MPAaBAONOA00ME B
KOHTEKCTE 3aJlaHHOM pEaJbHOM CUTyaluud WU
MPUKJIIATHOMN 3aJa4U

IloBTOpEHUE

26

o (dopMHUpOBaTb yMEHHS ONPEACNATh IOHATHS,
co3/laBaTh OOOOIIEHUS, YCTAaHABIMBATh AHAJIOTHH,
KJIaCCU(ULIMPOBATH;




dbopMHpOBaTH YMEHHE BHUIETh MAaTEMAaTHUYECKYIO
3alayy B KOHTEKCTE MpOOJIEMHOM CHUTyalluu B
JIpYTUX NUCUUIUIMHAX, B OKPYKAOLIEH )KU3HHU;

ONEPUPOBATh MOHATUSIMHU CIIyYallHOM BEJIMYMHBI,

pacnpeaeneHus BEPOSTHOCTEU CIIy4anHOU
BEJIMYUHBI;
HCII0JIb30BaTh COOTBETCTBYIOIIUI

MAaTEeMaTHYECKUI ammapar JJs aHaIu3a U OLECHKU
CJIIy4YalHbIX BEJINYWH;

dbopMHpOBaTH YMEHHE BHUIETh MAaTEMAaTHUYECKYIO
3alayy B KOHTEKCTE MPOOJIEMHON CHUTyaruu B
OKPY KaIOLIEH KU3HU;

dbopMupoBaTh YMEHHE OCYIIECTBISATH KOHTPOJb
CBOEHM JEATEIBHOCTH B TMPOLECCE TOCTUKECHUSA
pe3yJibTara;

pa3BUBaTh TOTOBHOCTH K CamMOOOpa30BaHUIO U
PELICHUI0  TBOPYECKUX  3a7ay, BOCIUTHIBATH
KYJIbTYPY MOBEJAECHHUS HA YPOKE;

Moayas 2. I'eomerpus

Meton KoopAMHAT B IPOCTPAHCTBE
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dbopMupoBaHUe  BaKHEHIIEH  MaTeMaTUYECKOU
MOJENH TUISL ONUCAHUS 151 W3y4ECHUS
Pa3HOOOPa3HBIX PEATbHBIX CUTyaIlMi C MOMOIIBIO
YpPaBHEHHS, CaMOCTOSITEJIbHO CTaBUTb HOBBIE




y4eOHBbIE 1IeJI1 U 3a/1a4u;

dbopmupoBaHre 0COOOr0 BHHUMAHHSI BOCIUTAHUIO
YyBCTB 3THYECKUX HOPM, HAXOIYUBOCTh U
aKTUBHOCTb NP PEUICHUH MaTeMaTHYECKUX 3aj1ay;
(dopMupoBaHHEe MHTEpeca K yYEHHIO, K TMPOIEecCy
NO3HaHMS, MOHUMATh u UCTIOJIb30BaTh
(GYyHKIIMOHATBHBIE TOHSTHS, S3BIK (TEPMHUHBI,
CHMBOJIMYECKHUE 0003HaYeHUs), BBIJICIIATh
aIbTEpHATUBHBIE CIOCOOBI JOCTHMXKEHHUS LEIU U
BbIOMpaTh Hanbosee 3 PeKTUBHBIN CIIOCOO;
(dopMupOBaHHE YMEHUsI ONEPUPOBATH MOHATUSIMU
r€OMETPUYECKOTO MeCTa TOYEK B IMPOCTPAHCTBE,
ypaBHEHUS burypst B KOOPJIMHATHOM
IPOCTPAHCTBE;  BBIBOAWTH M  HUCIOJB30BaTh
ypaBHEHHUE TUIOCKOCTH;

(dopMupOBaHHE YMEHHS CO3/1aBaTh Ba)KHEHUIIYIO
MaTeMaTHYeCKyl0  MOJENb s OINHCAHUS
IOPOIECCOB U SBIEHUN OKPYXKAIOIIErO0 MUpA,
NPUMEHATH (PYHKIIMOHATBHBIN SA3BIK JJI OMUCAHUS
u WCCIICTOBAHMSI 3aBHCUMOCTEH MEXITY
duznyecKkuMu BEJIMYMHAMH, TIOCTPOCHUIO
KU3HEHHBIX TJIAHOB BO BPEMEHHOW MIEPCIICKTHBE;
dbopmupoBaHue yMEHUs BBITIOJIHSATh
MHOTOIIIATOBbIE  MpeoOpa3oBaHUsl  BBIPAKCHUI,
NPUMEHSAS MUPOKUA HAOOp CIOCOOOB M MPUEMOB,




npu IJIAHUPOBAHUU JIOCTUKEHUS uenen
CaMOCTOSITENIbHO, MOJHO U a/I€KBATHO YYWTHIBATH
YCJIOBHSI M CPEJICTBA UX JTIOCTHIKCHMUS;
(dopmupoBaHue yMEHUs OHUMAaTh u
UCII0JIb30BaTh MaTEMaTUYECKHE CpelcTBa
HarJIAJHOCTH: YepTeXH, Trpaduku, TaOIULBI,
quarpaMMa, MPUMEHSATHh MOJyYEHHbIE 3HAHUS Kak
Ha YpOKax, TaK U BO BHEYPOUHOM AESATEIbHOCTH;
(opMupOBaHHE MPOCTPAHCTBEHHBIX OTHOILIECHUMN
MEXIy 00bEeKTaMU;

(opMupOBaHHE OTBETCTBEHHOTO OTHOLICHHUS K
0o0Oy4eHHI0, TOTOBHOCTh K  CaMOpa3BHUTHIO,
caM000pa30BaHuUIo; OCYLIECTBJISITh
KOHCTaTUPYIOIIUN 151 MPEIBOCXUIAOIINI
KOHTPOJIb MO PE3yJIbTaTy U M0 COCO0Y JIEHCTBHUS;
aJIeKBaTHO CaMOCTOSITEJIEHO OLICHUBATh
IPABUJIBHOCTH BBINIOJHEHUSI JEUCTBUS U BHOCHUTH
HEOOXO/IMMbIE KOPPEKTUBBI B HCIIOJIHEHHE, KaK B
KOHLIE ACHCTBUS, TaK U MO XOAY €ro pean3aluuu

[nnuHap, KOHyC, map
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dbopmupoBaTh LEJIOCTHOE MHPOBO33pEHNUE,
COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH;

dbopMHpOBaTE yMEHUS ONPENEIATh TOHSTHS,




yCTaHaBJIMBaTh MPUYUHHO-CIIEICTBEHHbIE CBS3H,
CTPOUTH JIOTUYECKOE paccyxJieHue,
YMO3AKJIIOUECHHE (MHIYKTUBHOE, NE€IYKTUBHOE U
10 aHAJIOTHUH) U JICJIaTh BHIBO/IBI,

¢opMupOBaTh  OTBETCTBEHHOE OTHOIIEHHE K
OOy4eHHI0, TOTOBHOCTM K CaMOpPa3BUTHIO U
CaMOOOpa30BaHUI0 HA OCHOBE MOTHUBAIUU K
00yYEeHHIO U TTO3HAHUIO;

dbopmupoBaTh yMEHHE UCIIOJIb30BaTh
npuoOOpeTEHHBIE  3HAHUS B MPAKTHYECKOM
NESATENbHOCTH;

dbopMupoBaTh HMHTEPEC K HU3YYCHHIO TEMBI U
KEJIaHUe NPUMEHITh NPHOOPETEHHBIE 3HAHUS U
YMEHUS;

dbopmupoBaTh TMpeACTaBieHUs 00 WUAEIX U O
METO/IaX MAaTEeMaTUKH Kak 00 YHHBEpCaJIbHOM
SI3BIKE HAYKU U TEXHUKH;

(¢opMupOBaHHE MPOCTPAHCTBEHHBIX OTHOUICHUMN
MEXAYy 00bEKTaMU;

dbopMupoBaTh CIIOCOOHOCTH OCO3HAHHOTO BHIOOpA
M TIOCTPOCHHUS JAJbHEHIIEN WHIWBUAYAIbHOU
TPAaeKTOPUM PpPa3BUBATh HMHTEPEC K H3YyUYCHHIO
TE€Mbl, MOTHUBHUPOBATh  JKEJAHWE  MPUMEHSTh
npuoOpeTEHHbIC 3HAHUS U YMEHUs, (OpPMHUPOBATH
yMEHUE padoTaTh B KOJUIEKTUBE M HaXOJIUTh




COTJIACOBAHHBIE PEILICHHUS;

dbopMHpOBaTh YMEHHE BHUIETh MAaTEMAaTHYECKYIO
3a/layy B KOHTEKCTE NPOOJIEMHOW CHUTYyalluH, B
JOPYTUX JUCUUILIMHAX, B OKPYXKAIOIIEH )KU3HU

OO0BEMBI TEN
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dbopMHupOBaHUE HE3aBUCUMOCTH CYXKICHUM;

(DOpMI/IPOBaHI/Ie YMCHUA yCTaHaBJIMBATb
IMPUINHHO-CJIICACTBCHHLIC CBiA3H, CTPOUTH
JOTNYCCKOC pacCyKacHue, YMO3AKIHOYCHHC

(MHIYKTUBHOE, JEIYKTUBHOE W IO aHAJIOTUU) U
JIeNaTh BBIBOIBI,

dbopMHupoBaHE YMEHHUS COOTHOCHTH IMOTYUYCHHBIH
pe3yabTaT C MOCTABIEHHOM IEIbIO;

dbopMupoBaHWE HHTEpECa K H3YYCHUIO TEMbI H
KETaHWe TPUMCHITh NPHOOPETEHHBIC 3HAHUS U
YMEHUS;

dbopMHUpOBaHUE YMEHHS OMNPEAENsATh TMOHSTHS,
co3/iaBaTh OOOOIEHHUS, yCTaHABIMBATh aHAJIOTHH,
KJIacCU(DUITMPOBATH;

dbopmupoBaHue YMEHUS dbopmynrpoBaTh
cOoOCTBEHHOE MHEHHUE;

dbopMHUpOBaHWE TPOCTPAHCTBEHHBIX OTHOIICHHUMA
MeXAy 00bEeKTaMUu;

pa3BUTHE  MOTHBOB W  HMHTEPECOB  CBOCH




II03HABATEIILHOM IESATEIBHOCTH;

BOCIIMTAHUE  CO3HATEJIBHOIO  OTHOWICHHS K
IIPOLIECCY MO3HAHUS MUPA;

pa3BUBAaTh HABBIKM CaMOCTOSITENILHOM paboThI,
aHayn3a cBoed paboThl, BOCIIUTHIBATH POCCUICKYIO
IPAKIAHCKYIO  HJICHTUYHOCTb, IIaTPUOTHU3M,
yBaxkeHHE K OTeuecTBy

IToBTOpEHUE
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dbopMupoBaHUE yMEHHUSI OINPEACNATh TOHATHA,
co3faBaTh 00O0OIIEHUS], yCTaHABIMBATh aHAJIOTHH,
KJ1acCU(UIIMPOBATH;

dbopMHpoBaTE YMEHHE BHUIETh MAaTEMAaTHUYECKYIO
3alayy B KOHTEKCTE TMPOOJIEMHON CHUTyarluu B
OPYTUX NUCUUIUINHAX, B OKPYKAOIIEH KU3HMU;
ONEPUPOBATh MOHATUSMHU CIIyYallHOM BEJIMYMHBI,

pacrpeneneHus BEPOSITHOCTEN CIIy4alHOMN
BEJINYUHBI;
MCII0JIb30BaTh COOTBETCTBYIOLIUHI

MAaTeMaTH4YECKUM ammapar Uil aHaIu3a U OLECHKHU
CIIy4YalHbIX BEJINYWH;
dbopMupoBaHUE YMEHHS BUJIETh MAaTEMaTUYECKYIO
3a/lauy B KOHTEKCTE MpOOJEeMHOM CUTyallud B
OKpY’KaroleH )KU3HU,
dbopMHpoBaHUE YMEHHUSI OCYHIECTBIISATH KOHTPOJb




CBOCH JIEATEIIBHOCTH B TMPOIECCE JTOCTHKEHUS
pe3yJibTara;

e pa3BHUBaTh TOTOBHOCTh K CaMOOOpa30BaHUIO U
pCEIlICHUI0O  TBOPYECKUX  3a7ay, BOCIHUTHIBATH
KYJbTYpY IMOBEJCHUS HA YPOKE;

o (opmupoBaHME TPOCTPAHCTBEHHBIX OTHOIICHUN
MEXy OOBEKTaMU;

BOCHUTEIBATH POCCHUICKYIO IPaKJIaHCKYIO

UJICHTUYHOCTh: MaTPUOTU3M, yBaKkeHHEe K OTeuecTRy,

pa3BUBaTh TOTOBHOCTh K CAMOOOPA30BaHUIO

Hroro:
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