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(HauMeHOBaHHE y4eOHOro MpeameTa, ypoBeHb O0ydIeHus! )

10-11 kaacebl, 476 yaca

(Kmaccel OCBOEHHSI, KOJTUHYECTBO YaCOB)



IHosicHUTEABLHAA 3AIIMCKA

Pabouas nporpamma ['BOY COII Ne 2 r. Cepanu no npeamery «Martematuka» (Monynu «AnreOpa U Hadana

MAaTCMaTH4YCCKOI'oO aHaliu3a» H «F€OM6TpI/I$I» Ha YPOBHC CPCIHCTO O6H_ICI‘O O6p3,30BaHI/I$I COCTaBJICHA C Y4YCTOM Tpe60BaHHﬁ

q)enepaHLHoro rocyaapCTBCHHOTO O6paSOBaTeJ'IBHOI‘O CranaapTta CpCaOHCTO 06IHCI‘O 06pa303aHH${ (YTBer(I[eH ITPUKA30M

MUHHUCTEpCTBA 0Opa3oBaHusi U Hayku Poccuiickoir @enepaunn Ne413 or 17.05.2012 B pemakuuu npuxkazoB MuHoOpHayKu

Nel644 ot 29.12.2014 u Ne1577 ot 31.12.2015), B COOTBETCTBUU C OCHOBHOM 00pa30BaTEILHON MPOrpPaMMOM CPEIHETO OOIIEro

obpazoBanusg 'bOY COLI Ne 2 r. Ceizpanu, ¢ [IpumepHoii mporpammoil mo MareMaTuke, Ha OCHOBE pabO4MX MPOrpPaMM:

Kuaacc IIpeamer, MmoayJib IIporpamma
10 Maremartuka [Iporpamma «Anrebpa u Hayajga maTeMatuueckoro aHammsa 10-11
Monyns «Anrebpa 1 Havalla aHaiuu3a» | Kiaccel. ba3osblii ypoBenb». Aptop: M.M. 3yGapesa, A.I'. Mopuakouy,
(yriryOsIeHHBIN YPOBEHB) M. Muemo3rHa
10 Marematuka Mmoynb «I eomerpust Coopuuk pabounx nporpamm. I'eometpus. 10 — 11 kimaccel: mocodue st
yuuteneil  obmieoOpa3zoBaTelbHBIX  opraHusammii/  cocT.  T.A.
bypmuctposa. — M.: IIpocsemienue
11 Maremartuka [Iporpamma «Anre6pa W Hadama maremaTudeckoro ananmmsa 10-11
Monyns «Anrebpa 1 Havyalla aHaiau3a» | Kiaccel. basosbiii ypoBeHnb». ATtop: M.M. 3yGapesa, A.I'. Mopakouy,
M. Muemo3nHa
11 Maremarnka monynb «I'eomerpus Coopauk pabounx nmporpamm. ['eometpus. 10 — 11 kimaccer: mocobue mis

yauteneil  obmieoOpa3oBaTelbHBIX  opraHusammii/  cocT.  T.A.
bypmuctposa. — M.: [Ipocsemienue

B yue6nom miane 'BOY COII Ne 2 r. Cepanu Ha u3yuyeHue npeaMera Marematuka monayib «Anrebpa u Hayana

MAaTeMaTUYCCKOr'0 aHAJIN3a» .




B 10-M, 11 - M kJaccax Ha yriiy0JICHHOM YpOBHE OTBOJUTCS IO D 4acOB B HEJNEIIO, UTO cocTaBisieT 170 yacoB B roj.
Ha u3ydenue npenmera «Martematuka»: Mmonynb «l'eomerpus» B 10-M u 11-M kimaccax orBoauTes 2 yaca B HEAENIO, YTO
cocTasisieT 68 4acoB B rof.

Kaace IIpeamer, MmoayJib IIporpamma

10 Maremaruka Anrebpa u Hayana MmateMarndeckoro ananusa. 10 kmacc. B 2 4. Tox pen.
Monynb «Anrebpa u Havana aHanuza» | A.I.Mopakosuua- M.: Muemo3una, 2018
(yrnyOJIeHHBIN YPOBEHbB)

10 Marematuka Moyib «I'eomerpust I'eomerpus. 10 — 11 xmaccel: Y4eOHMK i1 0O0II€00pa3oBaTEIbHBIX
yupexaeHuii: 6a30Bbiil U npoduiabHbI ypoBHU/ A.B. [loropenos. - M.:
[Tpoceemenne, 2014,

11 Marematuka Anre0pa u Havasia MareMaruyeckoro ananusa. 11 kmacc. B 2 u. Tlog pen.
Monynb «Anrebpa u Havana ananmuza» | A.I.MopukoBuda- M.: Muemosuna, 2018
11 Marematuka Moynb «I'eomeTpust I'eomerpusa. 10 — 11 xmaccel: Y4eOHMK i1 0O0IIe00pa3oBaTEIbHBIX

yapexaeHuii: 6a30Bblid U npoduibHBI ypoBHU/ A.B. IToropesnos. - M.:
IIpocenienue, 2014.

Ilnanupyemble pe3yJibTaThl OCBOEHHUSI YUeOHOr0 NpeaMeTa, Kypca

JInynocTHbIE pe3yabTaThl ocBoeHust OOII Hanesiensl Ha popmMupoBaHue:

® POCCHUMCKOM IpaKIaHCKOW MJICHTUYHOCTHU, MATPUOTU3MaA, YBAKEHUSI K CBOEMY HAapOJy, YyBCTBA OTBETCTBEHHOCTHU IIE€pE]
Ponunou, ropmoctu 3a cBOM Kpail, cBOO PoauHy, Mpoluioe W HACTOAIIEe MHOTOHAIMOHAJIBHOTO Hapoja Poccuu, yBakeHue
rOCyJIapCTBEHHBIX CUMBOJIOB;

® TIpaxJaHCKOW TO3WMLMM KaK AaKTMBHOTO U OTBETCTBEHHOI'O YIIEHA POCCHUHCKOTO OOIIECTBAa, OCO3HAIOIIETO CBOU
KOHCTUTYLIMOHHBIE TpaBa M OOA3aHHOCTH, YBAXAIOIIETO 3aKOH M MPABOMOPSIOK, OOJaJaolIero 4yBCTBOM COOCTBEHHOIO
JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOUIETO TPAJUIMOHHBIE HAIIMOHAIBHBIE M OOIIEYETOBEUECKUE TYMAHUCTUUYECKUE U
JEMOKPATUYECKUE LICHHOCTH;

¢ TOTOBHOCTH K CIIYKCHHIO OTC‘—ICCTBy, €ro 3allIuTc,




® MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHUKHA, OCHOBAHHOTO
Ha JUAJIOTe KYJIbTYpP, a TAKXKE Pa3IMIHBIX (OpM OOIIECTBEHHOTO0 CO3HAHMSI, OCO3HAHUE CBOETO MECTA B IMOJMKYJIBTYPHOM MHUPE;

® OCHOB CaMOPa3BUTHS U CAMOBOCITUTAHUS B COOTBETCTBHH C OOICUYETOBEYCCKUMHU IEHHOCTSIMH M HICaJIaMU TPaKIaHCKOTO
00111ecTBa; TOTOBHOCTh M CLIOCOOHOCTb K CAMOCTOSITEILHOM, TBOPUECKOM M OTBETCTBEHHOM JESATEIBHOCTH;

® TOJICPAHTHOTO CO3HAHHWE W TIOBEACHHE B IMOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH M CITOCOOHOCTH BECTH JUAJIOT C JIPYTUMHU
JIOJIbMU, JOCTUTATh B HEM B3aMMOIIOHUMAHHMS, HAXOIUTh OOIIHE 1EU U COTPYTHUYATH JIJIS UX JTOCTHKCHHUS;

® HaBBIKOB COTPYJAHHYECTBA CO CBEPCTHUKAMHU, IETbMHU MIIQJIIIECTO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOMN, 00IIECTBEHHO
MOJIC3HOM, yUeOHO-HCCIIE0BATEIIBCKOM, IPOCKTHOM M IPYTUX BUAAX NEATEIHBHOCTH;

® HPaBCTBEHHOI'O CO3HAHWE W MOBEJCHUE HAa OCHOBE YCBOCHHMS OOIICUEITIOBEYCCKUX [ICHHOCTEH;

® TOTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA IPOTSHKEHUN BCEH KU3HH, CO3HATCIIBHOTO
OTHOIIIEHUS K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHON MPOoQeCcCHOHAIBHON 1 00IIECTBEHHOW e TeIbHOCTH;

® DOCTETUYECKOTO0 OTHOIIEHUS K MHpPY, BKJIIOYAs JCTETUKY ObITa, HAyYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTa,
OOIIIECTBEHHBIX OTHOIICHUH;

® IICHHOCTEH 3I0pOBOTO M 0€30MMacHOro o0pa3a >KM3HU, MOTPEOHOCTH B (PU3HMUECKOM CAaMOCOBEPIICHCTBOBAHUH, 3aHATHIX
CIIOPTHBHO-03I0POBHUTEIBHON  JIEATEIBHOCTRIO, HENPHUSATHS BPEAHBIX TPUBBIYCK: KYPEHHS, YIOTPEOJICHUS  aJKOTOJIA,
HapKOTHKOB;

® 0OEpeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHWE K (U3UYECKOMY M TICHXOJOTUYECKOMY 3/I0pPOBBIO, KaK
COOCTBEHHOMY, TaK M IPYTUX JIFOJICH, YMEHUSI OKa3bIBATh MEPBYIO MOMOIIIb;

® OCO3HAaHHOTO BBIOOpa OymymIel Mpodeccuu U BOZMOXKHOCTEH peanu3aliui COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIICHUS
K TIpodecCHOHATBHOM ACSATEIHPHOCTH KaK BO3MOXXHOCTH YYacTHS B PEIICHWM JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapCTBCHHBIX,
OOIIEeHAITMOHAIBHBIX MPOOIIEM;

® DKOJOTHYECKOTO MBIIIICHHUS, TOHUMAHUSI BIUSHUS COIMATBLHO-DKOHOMHYECKHX IMPOIIECCOB HA COCTOSHUE MPHUPOJTHOU U
COIMAIILHOM CPEebl; IPHOOPETCHUS OTBITAa KOJOTO-HATIPABICHHON NeATETHbHOCTH;

¢ OTBCTCTBCHHOI'O OTHOHICHHUSA K CO3AaHHNIO CCMbH Ha OCHOBC OCO3HAHHOI'O IIPUHATHA I.[GHHOCT@IZ CEMCHHOM KU3HU.

MeTanpeaMeTHble pe3ybTAThbl OCBOEHHSl O0Y4YalOUIUMHCH Y4YeOHBIX MNpPeAMETOB, BKJIKYAs y4eOHBI mNpeamMer
«Marematukay», B pamkax peaausanun OOII COO:



® yYMEHHE CaMOCTOATEIBHO OMNPEACNATh LETH JEATEIBHOCTH W COCTABIATH IUIAHBI JEATEIBHOCTH;, CaMOCTOSITENBHO
OCYIIECTBIISITh, KOHTPOJIUPOBATh M KOPPEKTUPOBATH JEATEIBHOCTH; MCIIOJIh30BATh BCE BO3MOXKHBIC PECYPCHI TSI TOCTHIKCHHUS
MTOCTABJICHHBIX TICJICH U peaIu3aIliy TUIAHOB JISATEILHOCTH;, BRIOUPATh YCIICITHBIC CTPATETMH B Pa3JIMUHBIX CUTYAITUIX;

e yMCHHE TPOAYKTUBHO OOMIATHCA W B3aMMOJCHCTBOBATH B TIPOIECCE COBMECTHOM JESITCIBHOCTH, YYUTBHIBATH TO3UITUU
JPYTHX YYaCTHUKOB JICSITCIILHOCTH, 3P (HEKTHBHO pa3peniaTh KOH(QIUKTHL;

® BJAJICHUC HABBIKAMH TO3HABATEJIBbHOM, y4eOHO-UCCIIEIOBATEILCKON M TPOSKTHOW JIEATeILHOCTH, HaBBIKAMH pPa3pelIeHUs
npo0JieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEILHOMY IOWCKY METOJOB PEIICHHS MPAKTUYCCKUX 3ajad, MPUMEHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

® TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW WH()OPMAIMOHHO-IIO3HABATEIIBHOW JEATEILHOCTH, BKIIFOYAsl YMCHHUE
OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWH(POPMAIMHM, KPUTHYCCKH OIEHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3IUYHBIX HCTOYHUKOB,;

® YyMEHHE HCIOJb30BaTh CpeACTBa WH(POPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TexHojorui (manee — WMKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTraHM3AIlMOHHBIX 3a7ad C COOJIOJIEHHEM TpeOOBaHWN JPrOHOMHUKH, TEXHUKHU
0€301aCHOCTH, TUTUEHBI, pecypcocOepe:KeHMS, TPAaBOBBIX M 3THYECKUX HOPM, HOPM HH(POPMAITMOHHONW 0€30MacHOCTH;

® yMEHHE OINpPEICIATh Ha3HAUYCHNE U (PYHKIIMH PA3TUIHBIX COIIMATBHBIX HHCTUTYTOB;

® yYMEHHE CaMOCTOSATEIBHO OICHWUBATh W TIPUHUMATh PEIICHUS, OMPEICIAIONINE CTPATETUIO TOBEIACHUS, C YYETOM
TPaXXKJAHCKUX Y HPAaBCTBEHHBIX IIEHHOCTEH;

® BIAJICHUE S3BIKOBHIMU CPEACTBAMU — yMEHHE SICHO, JIOTMYHO M TOYHO H3Jaratb CBOIO TOYKY 3pPEHHUS, HCIOIh30BAThH
aJICKBaTHBIC SI3bIKOBBIE CPEJICTBA;

® BIAJICHUEC HAaBBIKAMU MO3HABATEIHHON PEQIIEKCUU KaK OCO3HAHUS COBEPIIACMBIX JACHCTBUI M MBICTUTEIHHBIX MPOIECCOB,
WX PE3yIbTAaTOB M OCHOBAHWM, TPAHUII CBOETO 3HAHUS M HE3HAHWSI, HOBBIX ITO3HABATEIIBHBIX 33724 U CPEACTB MX JOCTHKEHUS.

IpeameTHbie pe3yabTaThl ocBoeHUss OOIT COO anst yueOHbIX NpeIMETOB, B TOM unciie «MaremaTrka», Ha yriyOJeHHOM
YPOBHE OPUEHTHPOBAHBI MPEUMYIIECTBEHHO Ha MOJTOTOBKY K MOCJEAYIOIIEMY MpodecCHOHAIbHOMY 00pa3OBaHUIO, Pa3BUTHE
WHIMBUYaJbHBIX CIIOCOOHOCTEM OOydJarommuxcs myTtemM Oojiee TIIyOOKOro, 4eM 3TO IpeaycMaTpuBaeTcsi 0a30BBIM KypCOM,
OCBOEHUEM OCHOB HayK, CACTEMAaTHUYECKUX 3HAHUI U CIOCOOOB JIEUCTBUM, MPUCYIIUX JTAHHOMY Y4€OHOMY MPEIMETY.

TpeOoBaHus K MPEeIMETHBIM pe3yJibTaTaM OCBOEHHUSI 0a30BOT0 Kypca MaTEeMaTUKH JOJKHBI OTPAkKATh:



e cpOpMHUPOBAHHOCTh TMPEACTABICHUN O MaTeMaTUKEe KaK 4YacTH MHPOBOW KYJIBTYpbl U O MECTE€ MAaTeMaTUKH B
COBPEMEHHOM IUBUJIM3AIINH, O CIIOCO0aX OMKMCAHUs Ha MAaTEMAaTUYECKOM SI3bIKE SIBICHUM peallbHOT'0 MUPA;

e CchOpMHUPOBAHHOCTh MPEACTABICHUM O MaTEMATUYECKUX MOHATHUSAX KAaK O BaXKHEUIIMX MAaTeMaTHYECKUX MOJENsX,
MO3BOJISIFOIIMX OMUCHIBATH U M3Y4YaTh PAa3HbIC MPOLIECCHI U SIBIICHUS; TIOHUMAaHUE BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOCHUS
MaTeMaTUYECKUX TEOPUId;

® BJIAJCHHE METOJAMM JI0KA3aTEIbCTB M aJITOPUTMOB pPEIICHUS; YMEHUE HX NPUMEHSATh, MPOBOJAMUTH JOKa3aTEIbHBIE
paccyKJIeHUs B XOJ€ PELICHUS 3a/1a4;

® BJAJCHHE CTAaHJAPTHBIMU MPUEMAMHU PELICHUS PAlUOHAIBHBIX W MPPALMOHAIBHBIX, IMOKA3aTEIbHbBIX, CTEICHHBIX,
TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCIIE
JUIS1 TIOUCKA MYTH PEIICHUS U WUTKOCTPALIMU PEUICHUS] YpaBHEHUN U HEPABEHCTB;

e c(hopMUPOBaHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATHUSX, HJIEIX U METOJIaX MAaTeMaTHUYECKOT0 aHAJN3a;

® BIAJCHUE OCHOBHBIMU TMOHATUSAMH O TUIOCKMX M TMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUTrypax, HMX OCHOBHBIX
CBOICTBax; c(hOPMUPOBAHHOCTh YMEHHUS PACIO3HABATh HA YEpPTEekKaX, MOJAENSIX U B peajbHOM MHUPE TeoMeTpudeckue (Gurypsi;
NPUMEHEHHE HW3YYCHHBIX CBONCTB TeOMETpUUYecKHX (Quryp u Gopmyn Uisi pelIieHHs TeOMETPUUYECKHX 3ajad MU 3a7ad ¢
NPaKTUYECKUM COAECPKAHUEM;

e c(hopMUPOBAHHOCTH MPEJICTABICHUN O TIPOLIECCAX U SIBICHUSX, UMEIOIINX BEPOATHOCTHBIM XapaKTep, O CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B peajbHOM MHpe, 00 OCHOBHBIX MOHSATHUSX 3JIEMEHTAPHOW TEOPHH BEPOSTHOCTEH; YMEHHN HAaXOAHWTh H
OIICHMBATh BEPOSTHOCTA HACTYIUICHHSI COOBITHI B MPOCTEHIIMX MPAKTUYECKUX CUTYaIMsIX M OCHOBHBIE XapaKTEPUCTHUKH
CJIy4ailHbIX BEJINYNH;

® BJIaJICHUE HABBIKAMU UCIIOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX TPOTpaMM MPU PEUICHUHU 3a/aY.

TpeOGoBanusi K MpeaIMETHBIM pe3yJbTaTaM OCBOCHHS YIIyOJIEHHOTO Kypca MaTeMaTHKH JOJDKHBI BKIIOYATh TPeOOBaHHS K
pe3yabpTaTaM OCBOCHHS 0a30BOT0 Kypca M JIOMOJHUTEIBHO OTPAXaTh:
e cpOpMHUPOBAHHOCTH MPEICTABICHUN O COIUATIBHBIX, KYJIBTYPHBIX U UCTOPUUECKUX (DAKTOpax CTAaHOBICHUS MAaTEMATHUKU U
MH()OPMATUKHY;
e cpOopMUPOBAHHOCTH OCHOB JIOTUYECKOTO, AITOPUTMUYECKOTO M MATEMATUUECKOTO MBIIIUICHUS;

L4 C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPUMCHATH ITOJTYYCHHBIC 3HAHHWSA IIPHU PCHICHHUU PAa3JIMYHbIX 3a1a4;



e Cc(hHOpPMUPOBAHHOCThH MPEACTABICHUI O MAaTeMAaTHKE KaK 4YacTh OOIIEYEOBEYECKON KYJbTYpbl, YHUBEPCAIbHOM S3bIKE
HayKH, MO3BOJISIFOILIEM ONKMCHIBATh U M3y4YaTh PEAJIbHBIE ITPOLIECCHI U SIBJICHUS;

® JIOHUMAaHUC COIIMAaJIBHOTIO, 3KOHOMHNYECCKOTO, IIOJINTHYCCKOTIO, KYyJbTYPHOTIO, IOPUIUYCCKOTO, IIPpHUPOJHOTO,

MCOAUIIUHCKOIO H CI)I/I?;I/IOJIOFI/II{GCKOFO KOHTEKCTOB I/IH(i)OpMaI_[I/IOHHBIX TGXHOHOFI/Iﬁ;
OTHYCCKHUX aCIICKTOB I/IH(i)OpMaI_[I/IOHHBIX TGXHOJIOl“I/If/'I;

SProHOMHYCCKOTO, IIPHUHATHUC

e Cc(hOpMUPOBAHHOCTH TMPEACTABICHUA O HEOOXOJAMMOCTH JOKa3aTeJIbCTB

YTBep)KIIeHI/Iﬁ " POJIM aKCUOMATHUKHU B IIPOBCACHUN NCAYKTHBHBIX paccymz[eHHI‘/'I;

npu OOOCHOBAaHMM MaTEMaTHYCCKUX
e c(OopMUPOBAHHOCTH MOHATHHHOrO ammapara 1Mo OCHOBHBIM pa3jieliaM Kypca MaTeMaTHKH; 3HAHWW OCHOBHBIX TCOPEM,
dbopMyIT U YMEHUS UX MPUMEHSTh; YMCHHS JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIC CIIOCOOBI PEIICHUS 3a]1a4;
e cpOpMHUPOBAHHOCTH

YMCHI/IfI MOACINPOBATH

MHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yJIbTaT;

PCaJIbHBIC CUTyaluu, HCCIICO0BATh IMOCTPOCHHBIC MOACIIN,

e chOpMHUPOBAHHOCTh MPEJCTABICHUN 00 OCHOBHBIX MOHATHSAX MaTEeMaTUYECKOrO aHalW3a M MX CBOMCTBAX, BiaJCHUE
YMEHHEM XapaKTepU30BaTh IMOBEICHHE (DYHKIUH, MCTOJIb30BAHUE TOJYUYCHHBIX 3HAHUW I ONMHUCAHUS M aHAJIu3a PeabHBIX
3aBUCHUMOCTEH;

¢ BJIaACHHUC YMCHHUAMHU COCTABJICHUA BCPOATHOCTHBIX MOI[CJICI?'I II0 YCIOBHUIO 3aJa4 KW BBIYHUCIICHHA BCPOATHOCTU

HACTYIUJICHUSI COOBITUH, B TOM YHUCJE C MpPUMEHEHHEeM (POopMysl KOMOWHATOPUKHA U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH;
HCCIIEIOBAHUSI CIIyYalHBIX BEJIWYMH M0 UX PACIPEACIICHHUIO.

Ba3oBblii ypoBeHb Yriay0/eHHbIH YPOBEHb

Paszgen BbInyCKHUK HAy4YUTCH BBINyCKHUK NOJy4UT BrInyCKHUK HAYy4YHTCH BbInyCKHUK 1OJy4YUT
BO3MOKHOCTh HAYYUThHCS BO3MOKHOCTb HAYYHTHCH

Henan Jlig ucrionb3oBaHus B Jlna pazeumus mviuiieHus, Jlns ycnemrHoro npoaosnkeHus | /s obecneuenus

0CBOEHMSI MOBCEAHEBHOM KU3HU U UCNOIb3068AHUS 8 NOBCEOHEBHOL | 00pa30BaHUs IO B03MONCHOCMU YCNEULHO20

npeaMera obecreueHrst BO3MOYKHOCTH JHCUBHU U 0OecneyeHuUs. CHEIHNALHOCTSIM, CBSI3aHHBIM C | NPOOOINCEHUS 00PA308AHUSA NO

YCIEIITHOTO MPOI0KEHUS
o0Opa3oBaHus MO
CTECIUATBHOCTSM, HE CBS3aHHBIM
C IMPUKJIAIHBIM HUCITIOJIB30BAHUCM

B03MONCHOCU YCREUHO2O
NPOOOJIIICEeHUs 00PA308aHUSL NO
CReYUanbHOCMAM, He
CBA3AHHBIM C NPUKTIAOHBIM

MMPUKJIAAHBIM HCTIOJIb30BAHUEM
MaTEMAaTUKH

CReYuUaIbHOCMAM, CEA3AHHbIM C
ocyujecmenieHuemM HayuHou u
UCCIe008aMENbCKO
desimenbHOCMU 8 0OIACMU




MaTEMaTHUKU

UCNnolb306AHUEM MAMEMANMUKU

mamemamuKu U CMENCHbLX

HAayK
TpedoBanus K pe3yjbTaram

dnemenmur | — OrnepupoBarh Ha 6a30BOM Onepuposams NOHAMUAMU. — CB000AHO ONIEpUPOBATH —  Jocmuoicenue

meopuu YPOBHE IIOHATUSAMU: KOHeYHOe MHOHCeCmeo, MOHATUSAMHU: KOHEYHOE pe3yremamosg pazoena ll;

MHOIHCECH 8 KOHEYHOE MHOXKECTBO, 9JleMeHm MHOMCecmsea, MHOJKECTBO, JJIEMEHT — onepuposamv NOHAMUEM

u 3JIEMEHT MHOXECTBA, HOOMHOCECMBO, nepecedenue MHOJKECTBA, onpeoeneHusi, OCHOSHbIMU

Mmamemamuy IIOAMHOKECTBO, U 06veOUHeHUue MHOIHCECMS, IIOAMHOXECTBO, suoamu onpeoenenull,

eckou TIEPECECUCHUE U YUCNI08blEe MHOJICECMBA HA nepecedeHue, 00beJMHEHNE OCHOBHBIMU UOAMU

J102UKU 00beIMHEHNE MHOKECTB, KOOPOUHAMHOU NPAMOU, Y Pa3HOCTb MHOXECTB,

YHCIIOBbIE MHOKECTBA Ha
KOOPAMHATHOW MPSAMOH,
OTpPE30K, UHTEPBAJI;
OTIEpHPOBATh HA 0a30BOM
YPOBHE NOHSTUIMMU:
YTBEPKJICHUE, OTPHUIIAHUE
YTBEPKJICHHUSI, ICTUHHBIE
U JIO’KHBIE YTBEPKIACHUS,
MIpUYHNHA, CJIEACTBUE,
YaCcTHBIN cily4yail o011ero
YTBEPKJICHUS,
KOHTPIIpUMED;

HAaxOJIUTh IepeceyeHue u
o0beTMHEHNE ABYX
MHOKECTB,
IIPEICTaBICHHBIX
rpaduuecKy Ha YUCIOBOM
IIPSIMOM;

CTPOUTH Ha YUCIIOBOU
MPSIMOM ITOJIMHO>KECTBO
YHCIIOBOTO MHOXECTBA,

ompe30K, unmepeal,
NOTYUHMEPBATL, NPOMENCYMOK
C 8bIKOJIOMOU MOYKOU,
epaghuueckoe npeocmasieHue
MHOCECm8 Ha KOOPOUHAMHOU
NIIOCKOCTU,

onepuposams NOHAMUAMIU.
ymeepaicoenue, ompuyarue
YMBepIHCOeHUsl, UCUHHbLE U
JIOJICHBLE YINBEPIHCOCHUS,
npuyUHa, creocmaue,
YacmHulil cryyai ooue2o
VYMBepIHCOeHUsl, KOHmpnpumep,
npogepsms NPUHAOIEHCHOCHb
NeMEeHMa MHOHCECM8Y;
Haxooums nepecevenue u
00beOuHenUe MHONCECE, 8
MoM yucie npedCmasieHHbIX
epaghuyecKku Ha YUciosol
NPAMOU U HA KOOPOUHAMHOU
nI0CKOCMU

YHCIIOBbIE MHO’KECTBA Ha
KOOPJIWHATHOM IIPSIMOI,
OTpE30K, UHTEpBaJ,
MOJIyUHTEpBAJI,
MPOMEKYTOK C BBIKOJIOTOM
TOYKOM, rpaduyeckoe
MPEJICTaBICHUE MHOKECTB
Ha KOOPAMHATHOM
IJIOCKOCTH;

— 3a/1aBaTh MHO>KECTBA
MIEPEYUCIICHUEM U
XapaKTepUCTHUUECKUM
CBOMCTBOM,;

— ONEpUpPOBaTh MOHATUAMMU:
YTBEPXKACHHUE, OTPULIAHUE
YTBEPXKACHUS, NCTUHHBIE U
JIO’KHBIE YTBEPKICHMUS,
IIPUYNHA, CIEACTBHE,
YaCTHBIN ClTydail 0011ero
YTBEPXKACHHUA,
KOHTpPIIPUMED;

meopem;

—  NOHUMAmMb Cymbo
KOCB8EHHO20
00KA3amenbcmed,

—  onepupogame NOHAMUAMU
CUEMHO20 U HECUEMHO20
MHOJICECMBA,

—  NpuMeHsImb Memoo
mamemamuyeckou
UHOYKYUU OJIs1 NPOBEOEHUS.
paccyxicoeruti u
00KA3amenbcme u npu
peutenuu 3a0au.

B nosceonesnoii srcuznu u npu
U3yYeHUU Opyeux
npeomemos:

—  UCNONIB308aMb MEOPEeMUKO-
MHOIHCECTNBEHHDIIL A3bIK U
AZBIK I02UKU 015 ONUCAHUSA
PeanbHbIX NPOYeccos u
ABNEHULL, NPU peueHuy
3a0ay Opy2ux yyeOHbix




3aIaHHOE NTPOCTEUIIUMHU
YCIIOBUSIMU;

— pacno3HaBaTh JIOKHbIE
YTBEPKJICHUS, OIITUOKHU B
paccyXJeHuUsX, B
TOM UHCJIE C
HCII0JIb30BaHUEM
KOHTPIPUMEPOB.

B nosceounesnoti scusnu u
npu uzyyeHuu opyaux
npeomemos:

— HCIOJb30BaTh YUCIIOBbIE
MHO>KECTBA Ha
KOOPJIMHATHOM MPsIMOM
JUIS ONTMCAHMSI peabHbIX
MIPOLIECCOB U SIBJIICHUI;

— MPOBOJUTH JIOTHYECKUE
paccyXJeHus B
CUTYaIUSIX MOBCEAHEBHOU
KU3ZHU

npoeooums 00KA3amenbHble
paccysicoenuss 0
000CHOBAHUSL UCMUHHOCMU
YMEepHCOeHU.

B nosceomnesnoti socusnu u npu

U3y4eHuu opy2ux npeomemos.
UCNONIb3068AMb YUCTIOBbIE
MHOXCECm8a Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCMU 05
ONUCAHUS PeanbHbIX NPOYecco8
U A6NeHUl,

npo8ooUms 0oKazamebHbvle
PACCYHCOeHUsL 8 CUMYAYUAX
NOBCEOHEBHOU HCUZHU, NPU
peuteHuu 3a0ay uz opyaux
npeomemos

— TIPOBEPATH
MPUHAIJICKHOCTD JIEMEHTA
MHOECTBY;

— HaXOJUTh MEPECEUCHUE U
00beIMHEHNE MHOXKECTB, B
TOM YHCJIE
MIPE/ICTaBICHHBIX
rpaduYecKy Ha YUCIOBOU
IIPSIMOM M Ha
KOOPJMHATHOM MJIOCKOCTH;

— TIPOBOJIUTH JIOKA3aTEIIbHBIC
paccyXIeHus JIst
000CHOBaHMSI HICTUHHOCTHU
YTBEPKICHHIA.

B nosceounesnoti socusnu u npu
usydeHuu opyaux
npeomemos:

— HCHOJIb30BaTh YHCIIOBBIE
MHOECTBA Ha
KOOPJIMHATHOU MpsIMOM U
Ha KOOPJAUHATHOM
IJIOCKOCTH 1Sl OUCaHUs
peabHBIX IPOLIECCOB U
SIBIICHUI;

— TPOBOJUTH JOKA3aTENbHbIE
pacCcyKJIeHUs B CUTYyallUsAX
MOBCEIHEBHOM KU3HU, IPU
pELIeHNH 3a7a4 U3 APYTrux
MpeAMETOB

npeomemos

Yucna u
GbIpAdICeHUA

— OmnepupoBaTb Ha 6a30BOM
YPOBHE MOHATUSAMU:

Cs0600HO onepuposambv
NOHAMUAMU. Yelloe YUCTO,

— CB00OJHO ONIEPUPOBATH
MOHATUAMU: HATYPAJIBHOC

JHocmuoicenue
pe3ynrbmamog pasoena ll;




eJI0€ YKUCIIO0, AETUMOCTb
quceN, OOBIKHOBEHHAS
IpoOb, TECATUIHAS
Ipo0Ob, parioHATBHOE
YHCII0, TPUOTKEHHOE
3HAYEHHE YHCIIa, YacTh,
T0J1s1, OTHOIIICHHE,
MIPOIICHT, TIOBBIIICHHE U
MOHIKEHHE Ha 3aJJaHHOE
YHCJIO MPOIICHTOB,
MacurTao;

OTIEpUPOBATH HA 0a30BOM
YPOBHE MOHSTUSIMU:
norapudm 4guca,
TPUTOHOMETpHUYECKAS
OKPYXXHOCTB, TpayCHast
Mepa yriia, BeIMYrHa
yIJia, 33JJaHHOTO TOYKOM
Ha TPUTOHOMETPHUYECKOM
OKPYXXHOCTH, CHHYC,
KOCHHYC, TAHT€HC U
KOTAHI'€HC YTJIOB,
MUMEIOIINX TPOU3BOJIbHYIO
BEJIIMYUHY;

BBITIOJTHATh
apupmeTHyecKue
JICWCTBUS C IIEITIBIMU U
parroHaTLHBIMU
YHCIIAMH;

BBITIOJTHATh HECTIOKHBIE
npeoOpa3oBaHms

oenumocmn yucer,
00bIKHOBEHHAsL OPODY,
decsamuyHnas opooy,
PAYUOHATIbHOE YUCITO,
NPUOIUICEHHOE 3HAYEHUE
yucia, yacmo, 00,
OmHOWeHUe, NPOYEHM,
no6blleHUe U NOHUNCEHUE HA
30A0aHHOe YUCTIO NPOYEHMO8,
macumab,

NPUBOOUNMb NPUMEPDL YUCET C
3A0AHHBIMU CEOUCMBAMU
oenumocmu;

onepuposams NOHIMUSMU.
Jnozapugpm uucaa,
MPU2OHOMEMPUHECKAsL
OKPYIACHOCIb, PAOUAHHAS U
epadycnas mepa yaiua,
BEUHUHA Yerd, 3A0AHHO20
moyuKoU Ha
MPUSOHOMEMPUYECKOT
OKPYIICHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAHSEHC YeIlo8,
UMEIOUWUX NPOU3ZBOTILHYIO
BEUYUHY, YUCTA € U T,
8bINOIHAMb ApUpMmemuieckue
oeticmeust, couemas yCmHvle u
nUCbMeHHble NPUemMbl,
NpUMeHsis npu
Heobxooumocmu
BbIUUCIUMETIbHbIE

YHCIIO0, MHOKECTBO
HATypaJbHbIX YUCE, 1IeJI0e
YHCJI0, MHOKECTBO IIEJIBIX
qucell, OOLIKHOBEHHAS
Ipo0b, ecATUUHAs 1po0b,
CMEIIaHHOE YHCJIO,
palroHaIbHOE YHCIIO,
MHOECTBO PAIIMOHATIBHBIX
YHUCeJl, UppPaIMOHAILHOE
YUCJI0, KOPEHBb CTEMEHU N,
JIECTBUTEIIFHOE YHCIIO,
MHOKECTBO
JIEMCTBUTEIBHBIX YHCE]T,
reoMeTpudeckas
WHTEPIPETaIHs
HaTypaJbHBIX, 1EJIBIX,
paIMoHaIbHBIX,
JIEMCTBUTENIBHBIX YHCEIT,
MMOHUMATh U OOBIACHATH
pa3HUILy MEXIY
HO3ULIMOHHON U
HENO3ULIMOHHOU
CHCTEMaMH 3aIHCH YHCET;
MEepPEBOAUTH YHCIIA U3
OJIHOM CHCTEMBI 3aIIMCH
(cUCTEMBI CUHCTICHUS) B
APYTYIO;

JIOKa3bIBaTh U
UCIOJIb30BATh MPU3HAKU
JEITUMOCTH CYMMBI 1
MIPOU3BENICHUS MTPU

Cc80000HO Onepuposams
YUCTIOBLIMU MHOIHCECEAMU
npu peweHuu 3a0ay,
NOHUMAMb NPUYUHBL U
OCHOBHbIE Uoeu
pacuuperus 4ucio8blx
MHOHCECS;

671a0emsb OCHOBHbIMU
NOHAMUAMU MeopUl
oenumocmu npu peueHuu
CMAaHOapmHuIX 3a0ay
umems 6azogvie
npeocmasieHus 0
MHOHCECBE KOMNIIEKCHbIX
yucen,

€c80000HO 8bINOIHAMY
mooicoecmeenHble
npeobpazosanus
MPUSOHOMEMPULECKUX,
Jloeapupmuieckux,
CMENEHHbIX BbIPANCECHUL,
enadems Gopmynou
ounoma Hvromona,
NPUMEHSIMb NPU PeueHuU
3a0ay meopemy o
JIUHEIHOM NPeO0CmAagieHuu
HOX;

NPUMEHAMb NPU peuleHuu
3a0au Kumatickyio
meopemy 06 ocmamrax;
NPUMEHAMb NPU peuleHuu




YHUCIIOBBIX BBIPAKCHUM,
COJIEpIKalIUX CTEIIEHU
qucel, JIM00 KOPHU K3
quced, JIM0o JorapudmMel
YHCell;

CpaBHUBATH
paloHaIbHbIE YHCIa
MEXy CO0O0i;
OIIEHUBATH U CPABHUBATh
C pallMOHAILHBIMHU
YHClIaMU 3HAYEHUS LIEeITbIX
CTENEHEN Yucell, KOpHEn
HaTypaJbHOW CTENEHU U3
qucen, Jjorapudmon
YHUCEN B IPOCTHIX
cinyyJasx;

n300paxaTh TOYKAMU Ha
YUCIIOBOM MPAMOM 11eJIbIe
Y palMOHaJIbHbIC YUCIIA,
n300paxaTh TOYKAMU Ha
YHCIIOBOM MPSIMOU LIEJIbIE
CTENIEHU YHCEIl, KOPHU
HaTypaJbHOU CTENEHU U3
qucell, JIoTapu(Mbl Uncen
B MPOCTHIX CIYYasiX;
BBITIOJTHATH HECJIOKHBIE
peoOpa3oBaHMs LETBIX U
JIPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPAKECHUH,
BbIpaXkaTh B MPOCTEUILINX
CllyJasix U3 paBEHCTBA

ycmpoucmea;

HAXo0ums 3HA4eHUst KOPHs
HAMypaibHOU CeneHu,
cmenenu ¢ payuoHaIbHbIM
nokasamenem, iozapugpma,
UCnobL3ys npu
Heobxooumocmu
BbIYUCIUMETIbHBIE
ycmpotucmea,

NONIb308AMbCS OYECHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

nPOBOOUND NO UZBECHHBIM
Gopmynam u npasunam
npeobpazosarnus 6YKEEHHbIX
BLIPAIICEHULL, BKTIOUATOUSUX
cmenenu, KOpHu, 102apughmol u
MpPU2OHOMempu4ecKue
Gdynkyuu;

HAXO00UMb 3HAYEHUS YUCTIOBbLX
U OYKBEHHBIX 8bIPANCEHUL,
ocywecmenss Heobxooumvle
NnoOOCMAaHo8KU U
npeobpazoeansi,
uU306padcamov cxemamuyecKu
V2o, 8eUYUHA KOMOPO2O
8bIpAdICEHA 8 2padycax uil
paouaunax;

UCNOIBb308AMb NPU PEUleHUU
3a0ay mabauyHble 3HAYEeHUs]
MPUSOHOMEMPUYECKUX

BBINOJHEHHH BHIYUCICHUN
U PELICHUN 3a/1a4;
BBITIOJTHATH OKPYIJICHHE
paIMOHATILHBIX U
UPPAIUOHATILHBIX YHCEI C
3aJaHHOM TOYHOCTBIO;
CpaBHHUBATh
JNeWCTBUTEIILHBIC YMCIIa
pa3HBIMH CTIOCO0AMU;
YIOPSA0YUBATE YHCIA,
3aIMCaHHBIE B BUJIE
OOBIKHOBEHHOH U
JECATUYHOM ApoOH, yucna,
3aIlFCaHHbIC C
HCIO0JIb30BaHUEM
apuhMeTUIECKOTO
KBaJPaTHOTO KOPHS,
KOpHEH CTeneHu O0oJbIe 2;
Haxoauth HOJl 1 HOK
Pa3HBIMH CITIOCOOAMH 1
HCIT0JIh30BATh UX MPHU
pEIICHUY 3a/1a4;
BBLIIOJIHATE BBIYHMCIIEHHS U
npeoOpa3oBaHUs
BBIPKEHUI, COAepIKALTUX
JICCTBUTEIIbHBIC YHCIIA, B
TOM YHCJIEe KOPHH
HATypaJIbHBIX CTETICHEIH;
BBHITIONTHATH CTaHIaPTHHIE
TOXJICCTBECHHEIC
npeoOpa3oBaHUs

3a0au Manyio meopemy
Depma,

YMemb 8bINOIHAMb 3ANUCH
uycna 8 NO3SUYUOHHOU
cucmeme CHUCIEHU,
NPUMEHAMb NPU peuleHuu
3a0ay meopemuxo-
YUC08blE PYHKYUU: YUCTIO
u cymma oerumernet,
Gynxkyuro dinepa;
NPUMEHAMb NPU peuleHUU
3a0a4 yenHvle OpoodU;
NPUMEHAMb NPU peuleHUU
3a0ay MHO204leHbl C
oeticmeumenbHbIMU U
yenvimu

K03 puyuenmamu;
61a0emsb NOHAMUAMU
npUBOOUMDBLL U
HenpusoouUMblli MHO20Y1eH
U NPUMEHSAMb UX NPU
peuteHuu 3a0a4,
NpUMEHAMb NPU peuleHuu
3a0ay OcHOBHYIO meopemy
aneedpwl;

NpUMEHAMb NPU peuleHuU
3a0au npocmetiuiue
@DYHKYUU KOMNTIEKCHOU
nepemeHHoU Kaxk
eeomempudeckue
npeobpazoeanus




OJIHY TIEPEMEHHYIO Yepe3
ApYyTHeE,

—  BBIYUCIIATH B TPOCTHIX
cllydasix 3Ha4CeHUs
YHCIIOBBIX M OYKBEHHBIX
BBIpAXKEHUM,
OCYIIECTBIISIS
HEO00XOUMBbIE
MOICTAHOBKH U
npeoOpa3oBaHus;

— u300paxarh
CXEMAaTUYECKH YTOJI,
BEJTMYMHA KOTOPOTO
BBIpa)KEHA B rpajycax;

— OILIGHUBATh 3HAKH CHHYCA,
KOCHHYcCa, TAHT€HCa,
KOTaHT'€HCAa KOHKPETHBIX
yTJIOB.

B nosceownesnoii srcusnu u
npu u3yHeHuu Opyeux
VueOHbIX NPeOMemos:

—  BBINOJIHSATH BHIYUCIICHHS
IIPU peLIeHUH 3a1a4
MIPAKTUYECKOTO
XapakTepa,

—  BBINOJHATH
MPAKTUYECKHUE PACUETHI C
UCIOJIb30BAHUEM TIPH
HEOOX0MMOCTH
CIPAaBOYHBIX MAaTEPUAIOB

@yHKYyuLl yenos;

BblNOJIHANb nepeeod 6E/IUYUHDbI

yena uz paouaHHol mepul 6
2PAodycHyI0 u 06pamHo.

B nosceomnesnoti socusnu u npu

us3y4eHuu opy2ux y4eoHvix
npeomemos:

8bINOIHAMb OElCBUsL C
YUCTOBLIMU OAHHBIMU NPU
peuteHuu 3a0ay
APAKMuyecKo2o xapakxmepa u

3a0a4 U3 pasiuyHsix obnacme

SHAHULL, UCNOAB3YS NPU
HeobXx00uMOoCmu CNPAgo4HbvlE
Mamepuansl u
BbIYUCTUMETIbHBLE
ycmpotuicmea,

OYeHUBamyb, CPAGHUBAMb U
UCNOIB3068AMb NPU PeLeHUU
NPaKmu4ecKux 3a0ay
YUCTIOBbIE 3HAYUEHUSL PEdIbHbIX
BeNUYUH, KOHKDEMHbLE
YuUC08ble XAPAKMEPUCTUKU
00bEKM08 OKPYIHCAIOULe20
mupa

TPUTOHOMETPUUECKHUX,
Jorapu)MUIECKUX,
CTEIIEHHBIX,
UPpaLMOHATIBHBIX
BBIPAKCHUM.

B nosceounesnoti socusnu u npu

usyueHuu opyaux
npeomemos:

BBITIOJTHATE M OOBSCHATH
CpaBHEHHE PE3YIbTaTOB
BBIYHCIICHUH TTPU PEIICHUH
MPAKTHYECKUX 33/a4, B TOM
yuclie TpUOIMKEHHBIX
BBIYHCIICHU, UCTIONB3YS
pasHbIe CITOCOOBI
CpaBHEHUN;

3aMuChIBaTh, CPAaBHUBATD,
OKPYTJISITh YHCIIOBBIE
JAaHHBIE PEATbHBIX BETHUUH
C UCTOJIb30BaHUEM PA3HBIX
CUCTEM U3MEpPEHUs;
COCTaBIIATh U OLIEHUBATh
pa3HBIMH CIIOCOOaMU
YHCIIOBBIEC BBIPAKEHUS MPU
pEIIeHNN TPAKTUYECKUX
3a/1a4 U 3a/1a4 U3 APYTHX
yueOHBIX MPEAMETOB




Y BBIYMCITUTEIBHBIX
YCTPONCTB;

COOTHOCHTD peabHbIC
BEJIMYUHBI,
XapaKTePUCTUKH
00BEKTOB OKPYKAIOLIET0
MUpa C UX KOHKPETHBIMH
YHCIIOBBIMH 3HAYCHHUSAMU;
WCTIOJIH30BATh METO/IBI
OKpYTJICHUS,
MPUOIKEHUS U
MPUKHUJIKK TIPU PEIICHUT
MIPAKTUYECKUX 3a/1a4
MOBCEIHEBHOM KU3HU

Ypasnenusn
u
HepageHncme
a

Pewrate nunelinbie
ypaBHEHHUSI U
HEpPaBCHCTBA,
KBaJ[paTHbIC YPaBHCHHUS;
pemiath
norapuGMuIecKue
ypaBHeHwust Buza log a (bx
+ ¢) = d u mpocreiimme
HepaBeHCTBa Bua 10g a X
<d:

peliaTh MoKa3aTeinbHbIC
ypaBHeHus, Buja a>**°=d
(roe d MOXHO
NPEICTaBUTh B BHIIC
CTETICHU C OCHOBAHHEM )
U IIPOCTEUILNE
HepaBeHCTBa Buja a* < d

Pewams payuonanvhbvie,
noxasameinvHvie U
Jlo2apugpmuieckue ypasHeHus
u Hepagencmaa, npocmeuiuiue
uppayuoHaibHule u
mpucoHomMempuiecKue
VpagHeHus, HepaeeHCcmaa U ux
cucmemvi,

UCNONBL308AMb MEMOObl
peulenus ypasHeHuil:
npugeodeHue K uoy
«npouseeoeHue pagHo HYII0»
UNU «HACMHOE PABHO HYIOY,
3aMeHa nepemeHHbIX,
UCNOJIb308aMb MEMOO
UHMEPBANO8 O/ peUleHUs]
HepageHCme,

CB0060OTHO OTIEPUPOBATH
MOHATHUSIMH: YpaBHEHHE,
HEPaBEHCTBO,
PaBHOCHIIbHBIC YPaBHEHUS
Y HEPaBCHCTBA, YpaBHEHHE,
SIBIISTIOIIIEECS CIICJICTBUEM
JPYroro ypaBHEHHS,
ypaBHECHHSI, PABHOCHIIbHBIE
Ha MHOXKECTBE,
pPaBHOCHUITbHBIE
npeoOpa3oBaHUs
YpaBHEHUMU;

peliaTh pa3Hble BUIbI
ypaBHEHU! U HEPABEHCTB U
UX CHCTEM, B TOM YHCIIE
HEKOTOpbIe ypaBHEHUs 3-i
u 4-ii cTenenei, 1poOHo-

Jlocmuoicenue
pezynomamos pazoena ll;
Cc80000HO onpeodensims mun
u 8b1OUpamMv Memoo
PeueHUst NOKA3AMeNbHbIX U
Jloeapupmuyeckux
VPaBHeHUll U HEPABEHCMS,
UPPAYUOHATLHBIX
VPaBHeHUll U HEPABEHCMS,
MPUSOHOMEMPULECKUX
VPaBHEHUll U HEPABEHCMS,
ux cucmem,

€80000HO peuiamb
cucmembl TUHEUHBIX
VpaeHeHul;

pewanms 0CHOBHbLE MUNbI
VPpagHeHull U HepaBeHCME C




(roe d MOKHO
MPEACTaBUTH B BUJIC
CTENEHU C OCHOBAaHUEM
a);.

— TPUBOAUTH HECKOJIBKO
IIPUMEPOB KOPHEU
MIPOCTEMILIETO
TPUTOHOMETPUUECKOTO
ypaBHEHHUS BUA: SIn X =
a, cosx=a, tgx=a, ctg
X = 4, rae a — TadJInyHoe
3HaYEHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKOMN

byHKINA.

B nosceounesnoii orcusnu u
npu uzyueHuu opyeux
npeomemos:

— COCTaBJIATH U peIIaTh
YpaBHEHUS U CUCTEMBI
ypaBHEHUH MPH PEIICHUN
HECIO0KHBIX
MPAKTUYECKUX 33734

—  UCNnoB308aMb epaguieckull
Memo0 0J151 NPUOIUICEHHO20
peutenus ypasHeHuil u
Hepagencme,

— usobpascamo Ha
MPULOHOMEMPUUECKOT
OKDYHCHOCIMU MHOHCECTBO
pewienul npoCcmenuux
MPUSOHOMEMPUYECKUX
VpasHeHull U HepageHCcms;

—  bINOAHAMb OMOOP KOpHeli
VPpaBHeHUU Ul peuieHuu
Hepagsencme 6 COOmeemcmau
¢ OONOTHUMENbHBIMU
VCA0BUAMU U O2PAHUYEHUSIMU.

B nosceonesroii socuznu u npu
usyueHuu opyaux y4eoHvix
npeomemos:

—  CcOCmasnams u peuiams
VPABHEHUs, CUCTEeMbl
VpasHeHull U HEPABEHCMEA Npu
peutenuu 3a0a4 opyaux
VUeOHbIX NPeOMemos,

—  UCNOTL308aMb YPAGHEHUL U
HepaseHcmaa OJisk ROCMPOeHUs.
U UCCcIe008aHUus NPOCMeEUUUx
Mamemamuyeckux mooeneu
PeanbHbIX CUumyayuil Ui
NPUKTIAOHBIX 34044,

—  yMemb UHMEPRPemupo8ams

paloHaIbHbIE U
UPPaLMOHAIIbHBIE;
OBJIaJI€Th OCHOBHBIMU
TUIIAMU MIOKa3aTeNbHBIX,
Jorapu(MUICCKHX,
UPpaLMOHATIbHBIX,
CTEIICHHBIX YPaBHEHUH U
HEPaBEHCTB U
CTaHJApPTHBIMU METOJaMU
WX pelieHnu ¥ TPUMEHSTh
UX [IpH pElIeHUH 3a/1aY;
MPUMEHSTh TeopeMy be3y k
pPEUICHHUIO YPaBHEHUI;
MPUMEHSATh TeopeMy Bueta
JUTSl peLLIEHUs] HEKOTOPBIX
YpaBHEHUH CTEIIEHHU BBIIIE
BTOPOH;

IIOHUMATh CMBICI TEOPEM O
PaBHOCUJIBHBIX U
HEPaBHOCHUJIbHBIX
npeoOpa3oBaHUAX
YpaBHEHUH U YMEThb UX
JI0OKa3bIBaTh;

BJIAJIETh METOAAMU
pelieHus: ypaBHEHUI,
HEPABEHCTB U UX CHUCTEM,
yMeTh BBIOUpPATh METOT
peleHust ¥ 000CHOBBIBATh
CBOI1 BBIOOD;
MCII0JIb30BaTh METO
WHTEPBAJIOB JJIsl pEIICHUS

napamempamu,
NPUMEHAMb NPU peuleHuu
3a0ay HepaseHcmea
Kowu — Bynsaxoeckoeo,
bepuynnu;

umMemyb npedcmasierue o
HEPABeHCMBax Mexcoy
CpeoOHUMU cmeneHHbIMU




NOJYYeHHbII NPU peuteHun
VpasHeHus, HepaseHCcmea Uil
cucmemul pe3yibmam,
OYeHUuBamy €20
npasoonooodue 6 KOHmMeKcme
3A0AHHOT PeanlbHOU CUmyayuu
UU NPUKIAOHOU 3a0a4U

HEPaBEHCTB, B TOM YHUCIIE
JIpOOHO-pALIMOHATIBHBIX U
BKJIIOYAIOIINX B ce0s
UppanroHaIbHbIE
BBIPAKCHUS,

pemiarp anredpanyeckue
yYpaBHEHHS U HEpaBEHCTBA
U MIX CHCTEMBI C
napameTpamu
anreOpanveckum u
rpauueckuM MeTo1aMu;
BJIAJICTh Pa3HBIMHU
METOJJAMHU J10Ka3aTeJIbCTBA
HEPaBEHCTB;

pelaTh ypaBHEHHUs B
LEJIBIX YUCIIaX;
n300pakaTb MHOKECTBA Ha
IUIOCKOCTH, 3a/1aBacMble
yYpaBHEHUSMU,
HEPaBEHCTBAMHU U UX
cucTeMamy;

CcBOOOJIHO HCHOJIb30BATh
TOKIECTBEHHbIE
npeoOpa3oBaHus NpU
peleHNH ypaBHEHU! U
CUCTEM ypaBHEHUI

B nosceonesnoii srcuznu u npu

uzyHeHuu Opyeux
npeomemos.

COCTABJIATH U pCIIATh




ypaBHEHUsI, HEPABEHCTBA,
WX CUCTEMBI NPU PEIICHUN
3a/1a4 APYruxX y4eOHbIX
MIPEMETOB;

BBITIOJTHSTH OLIEHKY
MPaBI0TIOI0OMs
pe3yabTaTOB, OJIy4aeMbIX
NP PEIICHUU PA3TUIHBIX
YpaBHEHUH, HEPABEHCTB U
WX CHCTEM TIPH PEIICHUHN
3a/1a4y APYrux yaeOHbIX
MPEIMETOB;

COCTaBJIAITh U pELIaTh
YpaBHEHUS U HEPABEHCTBA
C mapameTpamu npu
pELIeHUH 3a7a4 IPYrux
yueOHBIX MPEAMETOB;
COCTaBJISITh YPAaBHEHHUE,
HEPaBEHCTBO WJIM UX
CHUCTEMY, ONUCHIBAIOIINE
peaNbHyI0 CUTYALMIO WU
MPUKIIAIHYIO 3a7a4y,
UHTEPIPETUPOBATH
MOJTYYECHHbBIE PE3YyNbTaThl;
HCII0JIb30BaTh
MIpOrpaMMHBIE CPEICTBA
P PELICHUU OTAETbHBIX
KJIACCOB YpaBHEHUH U
HEPaBEHCTB

Dyukyuu

OnepupoBaTb Ha 6a30BOM
YPOBHE MOHATUSAMU:

Onepuposams nOHAMUAMU.
3A6UCUMOCMb BETUYUH,

BJ'IaI[CTB INOHATUAMMU:
3aBUCHUMOCTH BCIINYHH,

JHocmuoicenue
pe3yrbmamos pasoena 11,




3aBHCHUMOCTH BEJINYHH,
(byHKLUS, apTYMEHT U
3Ha4YeHUE (PYHKIUH,
00J1acTh ONIPEICIICHUS U
MHOYECTBO 3HAYEHUN
¢GbyHKIMH, rpaduk
3aBUCHUMOCTH, Ipaduk
(GyHKIMY, HYTU
(YHKIMH, TIPOMEKYTKH
3HAaKOTMIOCTOSTHCTBA,
BO3pacTaHue Ha
YHCIIOBOM IPOMEXKYTKE,
yObIBaHHE HA YHUCIIOBOM
IIPOMEKYTKE,
HauOoJIbIIEeE U
HauMEHbIIee 3HaYeHHE
(GyHKLIMU HA YHCIOBOM
IIPOMEKYTKE,
nepuoandeckas QyHKIUS,
HEepUOJI;

OIepHpOBaTH Ha 6a30BOM
YPOBHE MOHSTUAMHU:
npsiMasi U oopaTHas
MIPONOPIIMOHAIBHOCTh
JTUHEeWHas1, KBaJipaTu4yHas,
norapupmMudeckas 1
noka3zaTenbHast QyHKIMH,
TPUTOHOMETPUUYECKHE
GbyHKIHH;

pacro3HaBaTh rpaduku
AIIEMEHTAPHBIX (QYHKIUH:

@yHKyus, apeymenm u
3Hauenue hyHKyuu, ooiacmo
onpeoeneHuss U MHOMCEeCME0
3HaweHull yHKyuu, epagux
3asucumocmiu, epagux
@dynkyuu, Hyu GyHKyuu,
APOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUci080M
npomexcymke, yovieanue Ha
YUCTIO80M NPOMEICYMKeE,
Haubobulee U HauMeHbuLee
3HaueHue hyHKyuu Ha
YUCTO80M NPOMEIICYMKeE,
nepuooudeckas yHKyus,
nepuoo, YemHdast U HeyemHdasl
Gdynkyuu;

ONnepupoBamb NOHAMUAMU:
npsamas u oopammuas
NPONOPYUOHATLHOCHID,
JIUHENHAs, K8AOPAMUYHAsL,
Jloeapupmuieckas u
NOKa3amenbHas YyHKyuu,
mMpueoHOMempuiecKkue
GdyHryuu;

onpeodensims 3HaueHue
@YHKYUU NO 3HAYUEHUIO
apaymeHma npu paziuiHslx
cnocobax 3adanus QyHKyuu,
CMpoums 2papuru u3y4eHHvIX

GyHryui;

(byHKIUS, apTyMEHT U
3Ha4YeHue HyHKIUH,
001acTh onpeieNieHus U
MHOYECTBO 3HaYEHUI
bynkIun, rpaduk
3aBUCUMOCTH, TpauK
GyHKUMH, HYIU QYHKIIUH,
POMEXYTKA
3HAKOTOCTOSIHCTBA,
BO3pacTaHMe Ha YUCIOBOM
IPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM TPOMEKYTKE,
HauOoJibIIee U
HalMEHblIee 3HaYeHUe
(GYHKIIUY HA YUCIIOBOM
IIPOMEKYTKE,
nepuoandeckas QyHKLus,
HepUOJI, YUeTHAs U HEUeTHas
(GYHKIIUH; YMETh
OPUMEHSATh 3TH NOHATUS
IpU PELICHNN 3a/1a4;
BJIAJICTh MOHATHEM
cTerneHHast pyHKIMS;
CTPOUTSH €€ IrpauK U yMeThb
INPUMEHSTh CBOMCTBA
CTETIeHHON (DYHKIIUH NPU
pelLlIeHNH 3aj1ay;

BJIAJICTh MOHITUIMHU
nokaszarenabHas QyHKLU,
HKCIIOHEHTA; CTPOUTD UX
rpaduKu 1 yMETh

61a0emsv NOHAMuUEM
AcCUMnMOmMuyl U yMemy €20
NPUMEHAMb NPU peueHuu
3a0auy;

NPUMEHAMb MemoObl
pewieHuss npOCmenuiux
ougpepenyuanbrvix
VPasHeHUll nepeoco u
8MOP0O20 NOPAOKO8




npsiMOi 1 00paTHOM
MPONOPIIMOHATIEHOCTH,
JIMHEIHOM,
KBaJIpaTUYHOM,
norapuMuIECKOH U
MOKa3aTeabHON (DYHKIHM,
TPUTOHOMETPHUYECKIX
GbyHKIIMI;

COOTHOCHUTH TpauKu
3JIEMEHTapHBIX PYHKINHI:
psiMOii 1 oOpaTHOM
MPONIOPIIHOHATEHOCTH,
JIMHEHHOM,
KBaJIpaTUYHOM,
sorapupMuIecKoit u
MOKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPUUECKUX
dbynakuumii ¢ popmynamu,
KOTOPBIMH OHH 33/1aHbl;
HaXOJUTh MO TpaduKy
MPUOIMHKEHHO 3HAYCHHUS
(GYHKIIMY B 3aJJaHHBIX
TOYKaX;

OTIpeNeNATh 1O TpapuKy
CBOMcTBa (YHKIUH
(Hynu, TPOMEXYTKU
3HAKOIOCTOSIHCTBA,
MPOMEKYTKU
MOHOTOHHOCTH,
HauOOJbINNE U
HauMEHBIIHE 3HAYCHUS U

onucvleams no 2paguxy u 6
NpOCMeUuux Cuyuasx no
Gopmyne nogedenue u
ceolcm8a hyHKyul, Haxooums
no epaghuxy @yHxkyuu
Haubonvuiue u Haumenbuiue
SHAYeHUsl;

CMpoUms 3CKU3 2pagura
@ynryuu, yoosiemseopsoweti
npusedeHHoM)y Habopy YCa08uli
(npomedsrcymku
so3pacmanus/yovieanus,
3HAYeHue YYHKYUuu 8 3a0aHHOl
mouKe, MO4KU IKCMPEMyMO8,
acumMnmomol, Hyau QYHKYUU u
m.o.);

peuiams ypasHeHus,
npocmetiuiue cucmembl
YpasHeHui, UCNoIb3Ys
ceoticmea hyHKyul u ux
epagukos.

B noeceonesnoti srcuznu u npu

usyueHuu opyaux yueoHvlx
npeomemos:

onpeoensims no epagukam u
UCNONIb308aMb O/ PEeUleHUs.
NPUKTIAOHBIX 3A0a4 CBOUCMEA
PpeanvHblx npoyeccos u
3asucumocmell (Hauborvuue u
HauMeHbluue 3HAYeHUs,

IIPUMEHATH CBOWCTBA
NOKa3aTeIbHON (QYHKIHH
IIpU pELICHUN 3aj1ay;
BJIQ/IETh MTOHATHEM
norapudmraeckas
(GyHKLMS; CTPOUTD €€
rpaduk 1 yMeTb
IIPUMEHATH CBOWCTBA
norapuMudeckoit
(GYHKIMH NTPU peLICHUH
3ajady;

BJIa/IETh MOHITUSIMU
TPUTOHOMETPHUUECKHE
(GYHKIIUU; CTPOUTH UX
rpaduKu U yMETh
MPUMEHSATh CBOMCTBA
TPUTOHOMETPUUYECKUX
(GyHKIUHI IpH pereHuu
3ajad;

BJIAJICTh MOHATHEM
obOpaTHas pyHKIIUS;
HOPUMEHSTH 3TO HOHATHE
IpU PELICHNH 3a/1a4;
IIPUMEHSTH [IPU PELLIEHUN
3aJa4 CBOMCTBA (QYHKIMIL:
YETHOCTb, IEPHOJUYHOCTD,
OTPaHUYEHHOCTb;
IPUMEHSTH [IPU PELLIEHUN
3aja4 npeoOpa3oBaHus
rpauKoB QYHKIIHIA;
BJIa/IETh NOHITHSIMU




T.IL.);

— CTPOUTbH ICKHU3 Tpaduka
bynxumny,
YAOBJIETBOPAIOIIEH
MIPUBEJIEHHOMY Ha0O0py
yCIIOBUH (TIPOMEKYTKU
BO3pacTaHusl / yObIBaHUS,
3HaueHUe (PYHKIHUU B
3aJIaHHOM TOYKE, TOUKHU
IKCTPEMYMOB H T.1I.).

B nosceomnesnoti scusnu u
npu uzyyeHuu opyaux
npeomemos:

— ompenensATh Mo rpadukam
CBOMCTBa peabHbIX
MIPOLIECCOB U
3aBUCUMOCTEH
(mambospIIe U
HauMEHBIIINE 3HAUCHUS,
MIPOMEKYTKH
BO3pacTaHUsI U yObIBaHMUSI,
MIPOMEKYTKH
3HAKOIOCTOSIHCTBA U
T.1L.);

— UHTEpPIpPETHPOBATH
CBOICTBA B KOHTEKCTE
KOHKPETHOU
MIPAKTUYECKOU CUTYaIlUU

NPOMENCYMKU 803PACMAHUS U
yovigaHus QyHKyuU,
NPOMENHCYMKU
3HAKONOCMOAHCMEA,
ACUMNMOmbl, NEpUOO U Mm.n.);
UHmMepnpemuposams
ceoticmea 8 KOHmeKcme
KOHKPEemHOU NPpaKmuieckou
cumyayuu,;

onpeodensimes no epaguxam
npocmeuuiue
xXapakxmepucmuxu
nepuoouUdecKux npoyeccos 8
buonozuu, SIKOHOMUKe, MY3bIKe,
paouocsazu u op. (amnaumyoa,
nepuoo u m.n.)

YHCII0Bast
II0CJIEZIOBATEIBHOCTD,
apudmMeTnyeckas u
reoMeTpUYecKast
Iporpeccusi;

— TPUMEHSATH IPH PEIICHUN
3a/1a4 CBOWCTBA U NIPU3HAKU
apupMeTUIECKOn U
reOMETPUYECKON
IIPOrpeCcCHuil.

B nosceounesnoti socusnu u npu
u3yueHuu opyaux y4eoHvix
npeomemos:

— ompenensaTh o rpadukam 1
MCIIOJIb30BATh JJIsI
pelIeHus MPUKIIATHBIX
3aJa4 CBOMCTBA pealbHbIX
MIPOLIECCOB U 3aBUCUMOCTE
(HambopIINE 1
HAaUMEHbBIIINE 3HAYCHUS,
MIPOMEXKYTKU BO3pACTaHUS
U yObIBaHMs PYHKIUH,
MPOMEKYTKU
3HAKOIMOCTOSIHCTBA,
ACHMIITOTHI, TOUKU
neperuda, mepuo  T.I1.);

— UHTEepHpeTHpOBaTh
CBOMCTBA B KOHTEKCTE
KOHKPETHOU ITPAaKTUYECKOU
CUTYAllUU;.

—  ONpEIETATH Mo rpaduKam




IIPOCTEMIINE
XapaKTePUCTHKU
MIEPUOTUICCKUX MPOIIECCOB
B OMOJIOTHH, SKOHOMUKE,
MY3BIKE, PAJHOCBS3H U JIP.
(amMIuTUTYIa, IEPHOT U T.11.)

Inemenmot
mamemamu
uecKo20
ananusza

— OmnepupoBath Ha 0a30BOM
YpOBHE MOHITHSIMU:
Mpon3BOIHAs (PYHKIIUU B
TOYKE, KacaTeJlbHas K
rpaduky ¢pyHKIUY,
MpOoU3BOIHAs (DYHKIIHH;

— OIpeaensaTh 3HaUeHUe
MPOU3BOTHOM (PYHKITUU B
TOYKE TT0 H300paKEHHUIO
KacaTelbHOU K rpaduKy,
MPOBEJICHHOM B ATOM
TOYKE;

— peuiatb HECJIOXKHBIE
3a/la4M Ha IPUMEHEHUE
CBSI3H MEXKIY
MIPOMEKYTKAMHU
MOHOTOHHOCTH H
TOUYKaMH 3KCTPEMyMa
GbyHKLIMH, ¢ OTHON
CTOPOHBI, U
IPOMEXYTKAMU
3HAKOIOCTOSIHCTBA U
HYJISIMH TTPOU3BOIHOM
9TON QYHKIMH — C
JIPYTOW.

Onepuposams NOHAMUAMU.
npouU3B0OHAst PYHKYUU 8
mouke, KacamenbHas K
epaghuxy yukyuu,
npouU3BOOHAsE (PYHKYUU,
BLIYUCTIAMb NPOU3BOOHVIO
0O0HOUNIEHA, MHO20YJIeHd,
K8AOpAMHO20 KOPHL,
NPOU3800HYIO CYMMbl
Gdynryuii;

BLIUUCTIAMb NPOU3BOOHBLE
NEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYULL, UCNOb3Y5
CNpAasoUHble MAMEPUAIbL;
uccneo08ams 6 npoOCmMeuux
cayuasx pynkyuu Ha
MOHOMOHHOCMb, HAXOOUMb
HauboIbUIUE U HAUMEHbULUE
3HAYeHUst YYHKYUl, Cmpoums
2papuku MHO2OUNEHO8 U
APOCMeUux payuoHaIbHbIX
@YHKYUL ¢ UCNONBL30BAHUEM
annapama mMamemamuyecKo2o
aumanusa.

Bnanerr mousitueM
0OecKOHEYHO yObIBarolIas
reoMeTpuIecKast
MPOTPECCUs U YMETh
MIPUMEHSITH €T0 TIPH
pEIIeHNH 3a/1a9;
MIPUMEHSATD ISl PEIICHUS
3a/1a4 TCOPHUIO TIPEJICTIOB;
BJIAJCTh NOHATHIMU
OECKOHEYHO OOJIBbIINE U
OECKOHEYHO MaJIbIe
YHCIIOBEIE
MOCJIEA0BATENLHOCTH U
YMETh CPaBHUBATH
OECKOHEYHO OOJIBbIIINE U
OECKOHEYHO MaJIbIe
MOCJIEA0BATENLHOCTH;
BJIAJETh HOHATHSIMM:
pou3BoOIHAs (YHKIIMU B
TOYKE, TPOU3BOTHAS
byHKIHH;

BBIYHCTISITH TPOU3BOHBIE
AIIEMEHTApHBIX QYHKITUH 1
UX KOMOMHAIIHIA;
UCCIIEI0OBATh (PYHKIIMM Ha

Jlocmuoicenue
pe3yabmamos pasoena I,
Cc80000HO 611a0€enb
CMAHOApPMHBIM ANNapamom
MamemMamuyecKo2o
aHanu3a OJisl 8bIYUCTIeHUs.
npoOU3B0OHLIX PYHKYUU
O0OHOU NepemMeHHOlL;
Cc80000HO NpUMEHAMb
annapam
MaAmemMamuyecKo2o
ananuza OJist UCC1e008aHUs.
@dyHKYul u nocmpoeHus
epaguxos, 6 mom yucie
uccnedosanus Ha
BbINYKIOCb,
onepuposams NOHAMuUEM
nepeooopasHol hyHKyuu
0J1s peutenust 3a0ay,
0871a0emv OCHOBHbIMU
ceedeHusMu 06 unmezpaie
Hvromona—Jleiibnuya u eco
npocmenuiux
NPUMEHEHUSX,
onepuposams 6




B nosceonesnou sorcuznu u
npu uzyyeHuu opyaux
npeomemos:

— TOJIL3YSCH TpaduKaMH,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocra,
TIOBBIIICHUS, YBEITMICHUS
U T.I1.) WK CKOPOCTH
yObIBaHus (TajeHus,
CHIDKEHUS, yMEHBIIICHUS
Y T.I1.) BEJIMYMH B
pealIbHBIX IMpolieccax;

— COOTHOCHUTH Tpapuku
peaIbHBIX MPOLIECCOB U
3aBUCHMOCTEHN C UX
OTIMCAHUSAMH,
BKJIIOUAIOLIUMU
XapaKTePUCTUKHU
CKOPOCTH HU3MEHEHHS
(OBICTpBI POCT, IIJIABHOE
MOHIKEHHUE U T.11.);

— HCIOJb30BaTh rpaQuKu
peanbHBIX MPOLECCOB IS
peleHus] HECIOXKHBIX
MPUKIAIHBIX 33724, B TOM
qucie onpeaesss 1o
rpaduKy CKOpPOCTh X0/
nporecca

B nosceonesnou sorcuznu u npu
U3yYeHuu Opyaux yueonvix
npeomemos:

—  pewams NpuKIaoHvle 3a0adu
u3 buonoeuu, puzuUKU, Xumuu,
IKOHOMUKU U OPYUX
npeoMemos, Cea3aHHble C
uccredosanuem
Xapakxmepucmux peanibHulx
nPoOYeCcco8, HaxoHCOeHUuem
HAUOONLUUX U HAUMEHBULUX
3HAYeHull, CKopocmu u
VCKOpEHUsL U M.N.;

—  UHmMepnpemuposambs
NOJLyYEeHHbLE Pe3YIbmambl

MOHOTOHHOCTb U
KCTPEMYMBI;

CTPOUTH TPaPUKH U
NPUMEHSTH K PEIICHHIO
3aja4, B TOM YHUCIIE C
napamMeTpoM;

BJIAJIETh TOHITHEM
KacaTesbHas K rpaguKky
(GyHKIMH U YMETH
NPUMEHSTH €ro pu
pelIeHH 33]1ay;

BJIAJICTh TOHITUSIMHU
nepBooOpazHas QyHKIUSA,
OIpEIEICHHBIA UHTETPal;
MPUMEHSITh TEOpEMY
Herorona—Jleiibauna u ee
CJIEJICTBUS JJIsl PellIeHUs
3ajad.

B noeceonesnotl srcuznu u npu

usyueHuu opyaux y4eoHvlx
npeomemos:

penaTh NpUKIJIaJIHbIC
3aJauu U3 OUOJIOTHUH,
bU3NKHN, XUMUH,
HSKOHOMUKH U APYTUX
IPEMETOB, CBSI3aHHBIE C
UCCIIEIOBaHUEM
XapaKTepUCTHK MPOIIECCOB;
UHTEPIPETHPOBATH
MOJTy4EeHHBIE PE3YNIbTaThI

CMAHOAPMHBIX CUMYAYUSX
NPOU3BOOHBIMU BbICUAUX
nops0Ko8,

YyMemb NpUMEHAMb Npu
peutenuu 3a0a4 ceoticmeda
HenpepvL8HbIX (YHKYULL,
YMemb NPUMEHAMb NPu
peuilenuu 3a0a4 meopemol
Beuepwmpacca,

YMemb 8bINOIHAMb
NpUOIUIHCEHHDBLE
BbIUUCIEHUSL (MEeMOObl
peuienus ypasHe U,
BbIYUCTEHUS ONPEOeTeHHO20
unmezpana),

YyMemb NpUMeHAmMb
NPUNLOdHCEeHUE NPOUIBOOHOL
U onpeoeneHHo2o
uHmMezpana K peueHuro
3a0ay ecmecmeo3Hauusl,
61a0emsb NOHAMUAMU
8mMopas nNPou38o0HAs,
8LINYKIOCMb 2papuKra
@dyHKyuUu u ymemo
uccnie0osams QyHKYUuo Ha
8bINYKIOCTD




Cmamucmu
Ka u meopus
6eposamuoc
meit, 102UKa
u
KomMOuHamo
puKa

— OmnepupoBath Ha 6a30BOM
YpOBHE OCHOBHBIMU
OTIMCATEITLHBIMHU
XapaKTePUCTHKAMH
YHCIIOBOTO Habopa:
cpenHee
apudmernyeckoe,
MeJraHa, HauOoJIbIIee U
HauMEHBIIICEe 3HAUCHUS;

— omepupoBaTh Ha 6a30BOM
YPOBHE TIOHITHSIMH:
9acToTa ¥ BEPOSTHOCTh
COOBITHS, CITyJaHBIN
BBIOOD, OTIBITHI C
PaBHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMHU
COOBITHSIMHY;

—  BBIYHCISTH BEPOSTHOCTH
COOBITUI Ha OCHOBE
MOJICYETa YUCIIa KCXOIOB.

B noeceonesnotl srcuznu u
npu uzyyeHuu opyeux
npeomemos:

— OLIEHUBATH U CPAaBHUBATH
B IIPOCTHIX CIIy4asX
BEPOATHOCTH COOBITUH B
peanbHOM KU3HH;

— 4YHUTaTh, CONIOCTABJIATH,
CpPaBHMBATD,
HMHTEpIIPETUPOBATH B

HUmemw npeocmasnenue o
OUCKDEMHbIX U HENPEPbIGHbIX
CYYAUHBIX BETUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCMU CTIYYAUHBIX
BEUYUH,

umMems npeocmasieHue o
Mamemamudeckom OHCUOAHUU
U oucnepcuu Ciyyaunblx
6eNUYUH,

uMems npeocmasieHue o
HOPMAIbHOM PAChpeoesieHuU U
npumepax HOpMaibHO
pacnpeoeeHHbIX CyYAUHbIX
6eNIUYUH,

NOHUMAMb CYMb 3AKOHA
OOLUUX YUCeN U 8bIO0OPOUHO20
Memooa uzmepenust
eeposimHocmel;

umems npeocmasierue 0o
VCI0BHOU 8ePOSIMHOCMU U O
NOJIHOU 8ePOSIMHOCTU,
NPUMEHSAMb UX 8 peuleHUl
3a0ay;

umems npeocmasienue o
BAJICHBIX YACMHBIX UOAX
pacnpeoeneHull U NPUMeHsAMb
Ux 8 peweHul 3a0au,

umems npeocmasienue o
KOppensyuu Cay4atiHbix
8eNIUYUH, O TUHEUHOU

OrnepupoBaTh OCHOBHBIMU
OTHCATEeITLHBIMU
XapaKTePUCTHKAMHU
YuCI0BOro Habopa,
MOHATUEM T'eHEepalIbHAs
COBOKYITHOCTb U BBIOOPKOM
U3 Hee;

OTICPUPOBATH TIOHSITHSIMH:
94acTOTa U BEPOSITHOCTh
coOBITHS, CyMMa U
IPOM3BECHNE
BEPOSITHOCTEH, BEIYHCIIATH
BEPOSTHOCTH COOBITHI Ha
OCHOBE MOJICYeTa YKcia
HCXO/IOB;

BJIa/IETh OCHOBHBIMU
HOHITUSIMU
KOMOMHATOPUKHU U YMETh
UX IPUMEHSTH MPU
peIlIeHnH 3a/a4;

UMETh MpejcTaBleHue 00
OCHOBAax TEOPHUH
BEPOSITHOCTEM;

UMETh MPEJCTaBIEHUE O
JTUCKPETHBIX U
HENPEPBIBHBIX CIyYaHbBIX
BEITMYMHAX U
pacrpeneneHusx, o
HE3aBHCUMOCTH CITyJaitHBIX
BEJIMYNH;

HMCTH NPCACTABJICHUC O

Jlocmuoicenue
pe3yrbmamos pasdena ll;
umems npedcmasienue o
YEHMPAbHOU NPeoeibHOl
meopeme;

umems npedcmasienue o
8b100POUHOM
Ko3ghuyuenme
Koppensayuu u 1IuHeuHou
peepeccuu;

umems npeocmasiexue o
CMamucmuyeckux
2UNOme3ax u npogepke
CMamucmuyeckoll
2unomeswvl, 0 CMAMuUCmuKe
Kpumepusi u ee ypogHe
3HaYUMOCMU,

umems npeocmasierue o
CBA3U IMIUPULECKUX U
meopemuyecKux
pacnpeoenenutl;

umemv npeocmasierue o
KOOUPOBAaHUU, 080UHHOLL
3anucu, 080UYHOM Oepege;
671a0emb OCHOBHbIMU
NOHAMUSMU MeoPUU
epagos (cpagh, eepuiuna,
pebpo, cmenenb epuIUHbI,
nymo 6 epage) u ymemso
NPUMEHAMb UX Npu
peuwieHuu 3a0au,




MIPOCTBIX CITydasx
pealbHbIE TaHHEIC,
MIPEJICTABJICHHBIC B BUJIC
Ta0JINII, TUarpamm,
rpaduKoB

pezpeccu.

B nosceonesnoti socuznu u npu

U3y4eHuu opy2ux npeomemos:
BLIYUCTAMY UL OYEHUBAND
8epOSIMHOCMU COOLIMULL 8
PEANbHOU HCUSHU

8b1OUPaAMb NOOX00sUjUEe
Memoobl npeocmasieHus u
00pabomKu OaHHbIX,

yMembsb peuams HeCl0HCHblEe
3a0ayu Ha npuMeHeHUe 3aKOHA
OonbuUX YUCeN 8 COYUONORUM,
cmpaxoeaHuu,
30pagooxpaneHul,
obecneuenuu besonacHocmu
HaceleHus 8 Ype38blualiHblX
cumyayusax

MaTeMaTU4eCKOM
0KHMJIaHUH U TUCTIEPCUU
CIIy4ailHbIX BEJIMYMH;

— HWMETh IPEJICTABICHUE O
COBMECTHBIX
pacnpeneneHusx
CIIy4alHbIX BEJIUYMH;

— TIOHUMAaTh CYTh 3aKOHA
OOJIBIINX YnCeT U
BBIOOPOYHOTO METO/Ia
WU3MEPEHUS BEPOSITHOCTEN;

— HWMETh IPEJICTABICHUE O
HOPMAaJIbBHOM
pacupeneneHuun u
puMepax HOpMaJIbHO
pacnpeneneHHbIX
CIIy4allHbIX BEJINYNH;

— HMMETb IIPEICTABICHUE O
KOPPEJALMH CITy4alHbIX
BEJIMYMH.

B nosceonesnoii sicuznu u npu
U3yYeHuU Opyeux
npeomemos.

—  BBIYUCIIATH WU OIICHUBATH
BEPOSATHOCTH COOBITHH B
peabHOM )KU3HH;

— BBIOUPATH METOIBI
HOJIXOASIIETO
MPEJICTaBICHUS U
00paboTKH JaHHBIX

umems npedcmasgienue o
o0epesusx u ymems
NPUMEHAMb NPU peueHuu
3a0auy;

61a0emsv NOHAMuUeM
CBAZHOCHb U YMemb
NPUMEHSAMb KOMNOHEHNbL
CBAZHOCMU NPU peuleHun
3a0au;

YMemb 0Cyuwecmsisime
nymu no pebpam, 06xo0bi
pebep u eepuiun epagha;
umems npeocmasierue 0o
2UNEPOBOM U
2aMUTLINOHOBOM NYMU,
umems npeocmasietue o
mpyoHocmu 3a0a4u
HAX0J4COEHUsL
2aMUTLIMOHO8A NYMU,
61a0emsv NOHAMUAMU
KOHEYHblEe U CUemHble
MHOJICECBA U YMEMb UX
NPUMEHSIMb NPU peteHuu
3a0ay;

yMemb NPUMEHSMb MENoo
Mamemamuyeckou
UHOYKYUU;

yMemb npUMeHAmb
npunyun J{upuxie npu
peutenuu 3a0a4




Texcmoevie
3a0auu

Pemrate HEecnoXHBIE
TEKCTOBBIE 3a7a4H
Pa3HBIX TUIIOB;
aHAJIM3UPOBATH YCIOBUE
3aJla4d, TpH
HE0OXO0IMMOCTH CTPOUTh
JUTSL €€ PeIeHUs
MaTeMaTHIECKYIO
MO/IETIb;

IMOHUMATh U
HCIIOJIB30BaTh JIJIs
pelIeHHs 3a/1a91
nHpopMaIuio,
MPEACTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJILHOM
3aIMCH, CXEM, TaOJIuII,
quarpaMm, rpadukoB,
PHCYHKOB;

JNIEUCTBOBATE I10
ITOPUTMY,
coJiepKalemMycs B
YCIIOBUU 3a/1a4u;
HCII0JIB30BaTh
JIOTUYECKUE PACCYKIACHUS
TIpH peIICHUN 33]1a4H;
paboTaTh ¢ U30BITOYHBIMU
YCIOBUSIMU, BBIOUpAS U3
Bcel nH(popmMaruy,
JIaHHBIE, HEOOXO IMMBbIC
JUIS PEIICHUS 3a]1a9H;
OCYIIIECTBIISITh

—  Pewamb 3a0ayu paznvix
Munos, 8 Mom ducie 3a0ayu
NOBLIULEHHOU MPYOHOCU,

—  8blOUPamMb ONMUMATILHBIU
Memoo peuteHus 3a0ayu,
PpaccmMampusas paziuyHvle
Memoobl;

—  cmpoums MoOeb peuleHsl
3a0a4u, npoeooums
O0okasamevbHble
paccyxcoenust;

—  pewams 3a0ayu, mpebyrowue
nepebopa 6apuanmos,
nposepKu yciosull, 6blOOpa
ONMUMATLHO2O Pe3YiIbmama,

—  aHATU3UPOBAMb U
UHmMepnpemuposanms
pe3yibmamsl 8 KOHMeKcme
YCI08UsL 3a0adU, 8blOUPAMb
pewenus, He npomusopeyaujue
KOHMEKCmY,

—  nepesooums npu peulenuu
3a0a4u uHgopmayuro u3 0OHou
Gopmobl 6 Opyeyio, UCNOIb3Y
npu HeobxX0OUMOCU CXeMbl,
mabauysl, epaguxu,
ouazpammol;

B noeceownesnoii sicuznu u npu
u3yueHuu opyaux npeomemos:
—  pewiamsv npakmuiecKue

Pemate pasnbie 3amauun
MOBBIIIICHHOW TPYAHOCTH;
aHAJTM3UPOBATH YCIOBHE
3a/1a4M, BbIOMpPATh
OINTUMAJIbHBIN METOJ
peleHus 3a/1a4u,
paccMaTtpuBas pa3IndHbIe
METOIbI;

CTPOUTBH MOJIENb PEIICHUS
3aj71a4M, MPOBOIUTH
JIOKa3aTeIbHbIe
paccyxIeHus pr
peIleHnH 3a]auu;

pelaTth 3aauu,
TpeOyromue nepedopa
BapHaHTOB, IPOBEPKHU
yCIJIOBHH, BBIOOpA
ONTUMAJILHOTO Pe3yJIbTaTa;
aHAJIU3UPOBATH U
UHTEPIPETUPOBATH
MOJIyYCHHBIE PEILICHUS B
KOHTEKCTE YCJIOBHSI 33/1a4H,
BBIOMpATh PEIICHHUS], HE
MPOTUBOpEYAIIILE
KOHTEKCTY;

MEPEBOIUTH MPU PEUICHUH
3a1a4 UH(GOPMAIIHIO U3
OJIHOM (hOpMBI 3aITUCH B
JPYTy10, UCHOB3Ys IpU
HEOOXOJIMMOCTHU CXEMBI,
TabauIbI, rpaduky,

—  Jlocmuoicenue
pe3ynrbmamos pasodena |l




HECJIOKHBIN Tiepedop
BO3MOJKHBIX pELICHUH,
BBIOMpast U3 HUX
OTNITUMAJILHOE TIO
KPUTEPHSIM,
chopMyTUPOBAHHBIM B
YCIIOBHH;
aQHAIM3UPOBATH U
WHTEPIPETHPOBATH
MTOJTyYEHHBIC PEIICHUS B
KOHTEKCTE YCIIOBHS
3a/1auu, BEIOMPATH
peleHus, He
MPOTHBOpEYAIIHe
KOHTEKCTY,

pelaTh 3a/1a4M Ha pacyer
CTOMMOCTH TOKYIIOK,
yCIIYT, TOE3/I0K | T.IL.;
pelaTh HeCIOKHBIC
3aJ]auu, CBSI3aHHBIC C
JI0JICBBIM YYaCTHEM BO
BIIaJicHUU (PUpMOH,
MPEIIPUATHEM,
HEJBUXHUMOCTBIO;
peuiaTh 3a/1a4u Ha
MIPOCTHIE MPOIIEHTHI
(CUCTEMBI CKUJIOK,
KOMHCCHH) U Ha
BBIYHCIICHUE CIIOKHBIX
MIPOLIEHTOB B Pa3IUYHBIX
CXeMax BKJIQJIOB,

3a0ayu u 3a40a4u u3 Opyeux
npeomemos

AuarpaMmbl.

B nosceonesnoti sorcusnu u npu

U3yyeHuu opyeux
npeomemos:

penraTh MpaKTUICCKIE
3aJIa9M | 33J1a9H U3 IPYTHX
PEeIMETOB




KpPEAUTOB U UTOTEK;
penaTh MPaKTHICCKHIE
3aaun, TpeOyromue
WCTIOJIb30BAHUS
OTPHIIATEIBHBIX YUCEIT:
Ha OTpe/esieHIe
TEMIIEPATYphI, HA
OTIpEIeIICHUE TIOJIOKEHUS
Ha BpEMEHHOH ocH (710
HaIleu 3psl ¥ 1ocie), Ha
JIBUKCHHE JICHSKHBIX
CpencTB
(mpuxon/pacxon), Ha
oTipesieNieHne
TJTyOMHBI/BBICOTHI U T.11.;
WCTIOJIh30BATh TIOHSATHE
macirada g
HAXOXKJICHHUS PACCTOSTHUN
Y JIUTMH Ha KapTax,
TUTAHAX MECTHOCTH,
TUTaHAX TOMEIICHUH,
BBIKpOIKax, Mpu paboTe
Ha KOMITBIOTEPE U T.II.

B noeceonesnoii orcusnu u

npu uzyHeHuu Opyeux
npeomemos:

pelaTh HECI0XKHbIE
MPAaKTUYECKUE 3a1auH,
BO3HUKAIOIINE B
CUTYallUsIX MOBCEIHEBHON
KU3ZHU




TI'eomempus

OnepupoBaTh Ha 6a30BOM
YPOBHE MOHATUSAMU:
TOYKa, Tpsimas,
TUIOCKOCTH B
MIPOCTPAHCTBE,
napaieIbHOCTh U
MEePIIEeHUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEN;
pacro3HaBaTh OCHOBHBIC
BH/JIbI MHOTOTPaHHUKOB
(mpu3ma, nupamua,
MPSIMOYTOJIBHBIN
napajuiesenumne, Kyo);
n300pakaTh U3ydaeMble
(bUTypBI OT PYKH H C
MIPUMEHEHHEM MPOCTHIX
YepPTEHKHBIX
WHCTPYMEHTOB;

nenath (BBIHOCHBIC)
IJIOCKHE YEPTEkKHU U3
PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BU]T
CBEpXy, COOKyY, CHH3Y;
W3BJIEKaTh MH()OPMALIHIO
O MIPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢burypax,
MIPEJICTaBICHHYIO Ha
4yepTekax U pUCYHKax;
MPUMEHSTH TEOPEMY
[Mudaropa npu

Onepupogsamsb NOHAMUAMU.
mouKa, npsamas, NI0CKOCMy 8
npocmpauncmae,
napaieibHoCmy U
NepneHOUKYIAPHOCIb NPAMbBIX
u niockocmeu,

NPUMEHAMb OJisL PeUleHUs.
3a0au eeomempuyeckue
Gaxmol, eciu yciogus
npUMeHeHUs. 3a0aHbl 8 ABHOT
gopme;

pewams 3a0a4u Ha
HAXO0JCOEHUe 2e0MeMPULeCKUX
8eUYUH NO 0OpaA3YaM U
aAnopumMan;

denamu (8bIHOCHbIE) NAOCKUE
yepmesicu U3z pUCyHKO8
00beMHBIX ueyp, 8 mom uucie
pucosamu 6uo0 ceepxy, cOoKy,
cmpoums cevenust
MHO202PDAHHUKOB,

u38eKamo,
UHmMeEpnpemuposams u
npeobpazoevieams
unghopmayuro o
2eomempuyeckux gueypax,
nPeocmasieHHyio Ha
yepmeogtcax;

NPUMEHAMb 2e0MempuyecKue
Gaxmwl 015 pewrenus 3a0ay, 8
MOoM 4ucie npeononazauux

— Buagets reomeTpuYeCcKUMU
MOHSITHSIMH TPH PEIICHUN
3aJa4 ¥ POBEICHUH
MaTeMaTHIECKUX
pacCyXICHHUI;

—  CaMOCTOSITEIHHO
dbopMynupoBaTh
OTIpe/IeICHNUS
F€OMETPUUECKUX PUTyp,
BBIJIBUTATh TUTIOTE3HI O
HOBBIX CBOMCTBAX U
pHU3HAKAX
reoMeTpHIeCcKuX puryp u
000CHOBBIBAThH WIIH
ompoBepraTh ux, 00001aTh
WM KOHKPETU3UPOBAThH
pe3yabTaThl HA HOBBIX
KJjaccax Guryp, mpoBOJUTh
B HECJIOKHBIX CITydasix
KJIaccu(PUKaAIUIo GUryp 1mo
pa3IMYHBIM OCHOBAHUSIM;

— HCCIeA0BaTh YEPTEKH,
BKJItOYasi KOMOMHALIUN
buryp, U3BIEKaTh,
HUHTEPIPETUPOBATH U
npeoOpa3oBLIBAThH
UH(pOpMaLHIo,
MPEJICTABICHHYIO Ha
yepTexKax;

— pemaTh 3a/1a4u
reOMETPUIECKOTO

—  HUmemwv npeocmasnenue 06
AKCUOMAMUYECKOM
Mmemooe;

—  erademv NOHAMUEM
2eomempudecKkue mecma
MoYeK 8 NPOCMPAancmee u
VyMemb NPUMEHAMb Ux Oisl
peuieHus 3a0ay;

—  yMemb npumeHsims Ois
peutenst 3a0ay ceolcmea
NJIOCKUX U O8YZPAHHBIX
Venos, mpexepanHozo yeud,
meopembl KOCUHYCO8 U
CUHYCO8 OJisl MPexePanHo20
yena;,

—  grademv NOHAMUEM
NepneHOUKYIAPHOE CeueHUe
nPUMbL U YMEMb
NPUMEHAMb €20 Npu
peuteHuu 3a0a4,
umems npeocmasieHue o
080UCIMEEHHOCIU
NPAGUNLHBIX
MHO20CPAHHUKOS,
enademov NOHAMUAMU
YeHmpaibHoe U
napanieibHoe
npoexmuposanue u
NPUMEHAMb UX Npu
NOCMPOeHUU CeyeHull
MHO202DAHHUKOB MemOOOM




BBIYUCJICHUU 3JIEMEHTOB
CTEPEOMETPUUECKUX
uryp;

— HaxOJUThb 00BEMBI U
IIJIOIAIU [TOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPaHHUKOB C
MIpUMEHEHUEM (POPMYIT;

— pacmno3HaBaTh OCHOBHBIE
BHJIBI TEJT BPAIICHUS
(konyc, numuHIp, chepa
i 1map);

— HaxoguTh OOBEMBI U
TJTONIAU TTIOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPAaHHUKOB U T€J
BpAIlICHUS C
pUMeHeHHeM (HopMyIL.

B nosceonesnoti srcusnu u
npu uzyueHuu Opyaux
npeomemos:

— COOTHOCHUTh a0CTpPaKTHbBIE
reOMEeTPHYECKUEe TTOHITUS
1 (haKThI C pealbHBIMU
KU3HEHHBIMU 00BEKTaMU
U CUTYaIUsIMU;

— HCIOJBh30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
FeOMETPUYECKUX PUTYD
JUTSL PEIICHUS TUTIOBBIX

HECKOJIbKO Uaco6 peuerusl;
— onuceleambs 63dUMHoOe
PACnOIOHCERHUE NPAMbBLX U

niockocmeil 8 npocmpancmee,

—  ¢opmynuposams ceolicmea u
npUsHaKu gueyp,

—  00Ka3bl8amMb 2eOMempuyecKue
VMBEPHCOCHUST;

—  81a0emvb cmaHoapmuou
Kaiaccugpuxayuet
NPOCMPAHCMBEHHBIX hucyp
(nupamuovl, npuzmbl,
napasnenenuneobvl),

—  Haxooums 0OBeMbl U NIOUAOU
nogepxuocmeu
2e0MempuyecKux meji ¢
npumeHeHuem opmyi,;

—  GLIYUCTIAMb PACCMOAHUS U
yelvl 8 npOCmMpaxcmaee.

B nosceownesnoii sicusnu u npu
usyueHuu opyux npeomemos:

—  UCNONb308aMb CBOUCMBA
2eomempuyeckux gueyp ons
peutenus 3a0ay
NPaKmMu4ecKo2o xapakmepa u
3a0ay u3 opyeux ooracmeii
SHAHUT

COJICpKaHUs, B TOM YHUCIIE B
CUTYallUsX, KOT/1a
QITOPUTM PEUICHHUS HE
CJIETy€eT SIBHO U3 YCJIOBUS,
BBITIOJITHATH HEOOXOJMMbIE
JUTSL PEeLICHUS 3a1a4H
JIOTIOJTHUTEIILHBIE
MOCTPOEHHUS, UCCIIEIOBATh
BO3MO>KHOCTh IPUMEHEHUS
TeopeM U GOpMYIT TSt
peIIeHHs 3a/1a4;

yMeTb (POpPMYIHPOBATH U
JOKa3bIBaTh
reOMEeTpHYECcKUe
YTBEPKACHUS,

BJIa/IETh MOHITHSIMU
CTepeOMETPUU: IIpU3Ma,
napasuiesienumne],
NUpaMuia, TETPadp;
UMETh MpeJcTaBleHus 00
aKCHOMaXx CTEPEOMETPUHU U
CIIEJICTBUSIX U3 HUX U YMETh
IPUMEHSTh UX MPU
pelLlIeHNH 3aj1ay;

YMETh CTPOUTH CEUCHHUS
MHOTOI'PaHHHUKOB C
UCTIO0JIb30BaHUEM
Pa3INYHBIX METOJIOB, B TOM
YHCIIe U METO/A CIIEIIOB;
UMETb MPE/ICTABICHHUE O
CKPEUINBAIOIIUXCS MPSIMbIX

npoexyuii;

uMemyv npedcmasieHue o
paseepmre MHO202PAHHUKA
U Kpamuatiuiem nymu Ha
nosepxHoCmu
MHO202DAHHUKA,

uMemv npedcmasieHue o
KOHUYECKUX CeYeHUsIX;
uMemv npedcmasierue o
Kacaouwuxcs chepax u
KOMOUHAyuu mes 8paujeHus
U ymemov NpPUMEHsIMb Ux
npu peuwlenuu 3a0a4;
NPUMEHMb NPU PeueHUU
3a0ay4 opmyny
PACCmosiHUsL OM MOYKU 00
NAOCKOCMU;

61a0emb pazHblMU
cnocobamu 3a0aHus
NPSAMOTUL YPAGHEHUAMU U
yMemb NpUMeHsIms npu
peuteHuu 3a0a4,
NPUMEHSMb NPU PeULeHUU
3a0a4 U 00KA3AMeNbCmee
meopem 6eKMOPHbIIL MENOO
U Memoo KOOpOuHam;
umemsb npedcmasierue 06
akcuomax obvema,
npuUMeHams hopmyvl
00beM08 NPAMOY20NbHO20
napanieienuneod, npu3Mbl




3a7a4 MPaKTHIECKOTO
COJICpKAHUS;
COOTHOCHTBD TUIOIIAIN
IMOBEPXHOCTEN TEN
OJTMHAKOBOH (POPMEI
Pa3IMYHOro pa3mepa;
COOTHOCUTH 00BEMBI
COCY/IOB OJIMHAKOBO
(hopMBI pa3TUYHOTO
pasmepa;

OIIeHUBATh popmy
MIPaBUIIHBHOTO
MHOTOTpaHHHUKa MOce
CIIWJIOB, CPE30B U T.II
(ompenensTh KOMMIeCTBO
BEpIIWH, pedep u rpaHei
MOJTy4YE€HHBIX
MHOTOTPaHHUKOB)

B IIPOCTPAHCTBE U YMETH
HaxXoauThb YIoJ 1
PACCTOAHUC MCIKIY HUMMU;
HPUMEHATH TEOPEMBL O
NnapajiCJIbHOCTH NPSAMBIX U
TIJIOCKOCTEN B
IPOCTPAHCTBE MPU
pelIeHNH 3a/1ay;

YMETH IPUMEHATH
napasuieIbHOe
NPOEKTUPOBAHUE IS
n300paxeHus: puryp;
YMETb MPUMEHSTH
NEePIEeHINKYISIPHOCTH
MPSAMON U TUIOCKOCTH TIPU
pelleHnH 3a/1ay;

BJIQ/IETh MOHITUSIMU
OpPTOTOHAJILHOE
MPOEKTUPOBAHHUE,
HAKJIOHHBIE U UX MPOCKIUH,
YMETh PUMEHSTH TEOPEMY
0 TpeX MEePIeHIUKYIApax
[IpU PEIICHUH 3a]1a4;
BJIAJIETh OHATUAMHU
PacCTOsTHUE MEXKIY
dburypamu B mpocTpaHCTBE,
001Ul TepreHAUKYIISIP
JIBYX CKPEIIUBAIOLINXCS
MPSIMBIX U YMETh
MPUMEHATH UX TPU
pelIeHUH 3a/1ay;

U nupamuowvl, mempa’aopa
npu peuwienuu 3a0a4;
NpUMEHAMb meopemol 00
OMHOWEHUAX 00beMO8 Npu
peuieHuu 3a0au,
NPUMEHAMb UHmMe2pa Ol
8bIYUCTEHUS 00BEMO8 U
nosepxuocmeti mei
epaujens, 8bIYUCIEeHUs
niowaou cghepuueckozo
nosca u 06vema waposozo
cnost;

umems npeocmasienue o
O0BUIICEHUSIX 8
npocmpancmee:
napanieibHoM nepeHoce,
cummempuu
OMHOCUMENbHO NIIOCKOCU,
YEeHMPAanNbHOU CUMMempU,
no80pome OMHOCUMENLHO
NpAMOU, BUHMOBOL
cummempuu, ymems
NPUMEHAMb UX NpU
peutenuy 3a0a4;

umMemyb npedcmasieHue o
nI0Waou Opmo2OHAILHOU
npoexyuu;

uMemyb npedcmasieHue o
MpexepaHHom u
MHO202DAHHOM Yene U
NPUMEHAMb C8OUCMBA




BJIQ/IETh MTOHATHEM YrOJl
MEXy IPSIMOH U
IJIOCKOCTBIO U YMETh
MPUMEHSATD €r0 MpHU
pelIeHnH 3a/1a4;
BJI3/IETh NOHITHUSIMU
JBYTPaHHBIN yroJ, yroJ
MEX 1y IIIOCKOCTSMH,
NEepIEeHIUKYIIpHbIE
IJIOCKOCTH U YMETh
MPUMEHSATH UX TIPU
pellIeHnH 3aj1ay;
BJIAJIETh NOHATUSAMHU
IpU3Ma, apajuieJenunes] u
MPUMEHSATh CBOMCTBA
napajuiesenunea npu
pelIeHny 3a/1ay;
BJIAJIETh IOHATHUEM
MPSMOYTOJIbHBIN
napajuiejaenumnes u
MPUMEHSATH €ro Mpu
pelIeHny 3a/1ay;
BJIAJIETh OHATUSAMHU
nMpamMua, BUIbl MUPaAMU/,
AJIEMEHTHI MPABUIILHOM
MUpaMUJIbl U YMETh
MPUMEHATH UX TIPU
pEILIEeHNN 3a]ay4;

UMETh NPEICTABIECHUE O
Teopeme Disepa,
MpaBUIILHBIX

NIOCKUX V2ll08
MHO202PAHHO20 Y2id Npu
peuwieHuu 3a0au,

uUMemsb npeocmasienus o
npeobpazosanuu no0oous,
2oMomemuu u ymemay
NPUMEHSMb UX Npu
peuieHuu 3a0au,

yMemb peuams 3a0ayu Ha
NIOCKOCMU Memooamu
cmepeomempu;

yMemb NpUMeHsIms
dopmynvt 06vemos npu
peuteHuu 3a0ay




MHOI'OI'DaHHUKAX;
BJIAJICTh IIOHATUEM
IIJIOIIAIM TOBEPXHOCTEN
MHOT'OI'PDaHHUKOB U YMETh
IIPUMEHSATH €ro NpU
peleHnn 3a1ay;

BJIAJICTh NIOHATUSAMU TeNa
BpaleHus (UIMHID,
KOHYC, I1ap U cdepa), ux
CEYECHUS U yMETh
IPUMEHSTh UX MPU
pelIeHUN 3a/1ay4;

BJIA/ICTh NOHATHIMHU
KacaTeJIbHBIE TPAMBIE U
IUIOCKOCTH U YMETh
IIPUMEHATH U3 IIPU
pEILIeHNN 3a]a4;

MMETb MPEICTABIICHUS O
BIINCAHHBIX U OIIMCAHHBIX
cdepax U yMETb IPUMEHATh
UX IIPU PELICHUH 33/1a4;
BJIAJICTh MOHATUAMU 00BEM,
00BeMbl MHOTOTPaHHUKOB,
TeJl BpallCHUs U
IPUMEHSTH UX NPU
pELICHUY 3a/1ay4;

UMETH NIPEACTABICHUE O
pa3BepTKe UUIUHAPA U
KOHYCa, IUIOIAa1
[IOBEPXHOCTU LIUIUHIPA U
KOHYCa, YMETb IPUMEHSATH




UX [P PEIICHUN 3a]1aY;
UMETh TPEJICTABIICHUE O
iomazay chepsl 1 yMeTh
MIPUMECHSITH €r0 TIPH
pElICHUH 3a]1aY;

YMETh pelIaTh 3a/1a4u Ha
KOMOHHAIUU
MHOTOTPAaHHUKOB H TEJ
BpAIICHHUS,

UMETh TPEJICTABIICHUE O
10100MM B IPOCTPAHCTBE U
YMETh pelIaTh 3a/I1a4d Ha
OTHOIIEHHE 00BEMOB U
MJI0IIAAe TOBEPXHOCTEN
MoJ00HBIX (pHTYP.

B nosceounesnoti socusnu u npu

usyweHuu opyaux
npeomemos:

COCTaBJISITH C
UCIIOJIb30BAHUEM CBOMCTB
reOMETPUIECKUX HUTYp
MaTeMaTHYECKUE MOJICIH
JUISL pELICHUS 337124
MPAKTHYECKOTO XapaKTepa
U 337124 U3 CMEXHBIX
TUCIUILINH, UCCIIEA0BATh
MOJIyYEHHBIE MOACTU U
UHTEPIPETHPOBATH
pe3ynabTaT

Bexmoput u
Koopounam

OmnepupoBath Ha 0a30BOM
YPOBHE NOHSTHEM

Onepuposams nonamuamu
0eKapmoguvl KOOPOUHAMYL 8

BJ'IaI[CTB INOHATHUAMHU
BCKTOPLI U X KOOPAHWHATHI;

JHocmuoicenue
pe3ynrbmamog pasoena ll;




bl 8 JIEKapTOBBI KOOPIMHATHI B npocmpancmee, eKmop, YMETh BBITIOJIHATH —  Haxooumv 0b6vem
npocmpanc MPOCTPAHCTBE; MOOYIb eKMOPA, PABEHCMBO omnepaluy HaJl BEKTOPaMU; napannenenuneoa u
mee — HaxoJUTh KOOPAUHATbI 8EKMOPO8, KOOPOUHAMbI MCIIOJIb30BATh CKAIIPHOE mempasopa, 3a0aHHbIX
BEpIIMH Ky0a 1 8eKMOpaA, Y207 MeHcoy IPOM3BENECHUE BEKTOPOB KOOPOUHAMAMU C8OUX
IPsSIMOYTOJILHOTO 6eKmopamu, CKajiApHoe Ipy pCUICHUH 3a/1a4, 6EPULUH,
nmapajieiciuIeaa npouseeoenue 6eKmopos, [IPUMEHATh YPaBHEHUE —  3a0aeamv NpAMyIO 8
KOJlluHeapHvle 6eKmopbl, MJIOCKOCTH, (bOpMyny npocmpancmee;
HAXOOUMb PACCMOAHUE MEHCOY pacCTOsTHUS MEXKY —  HAX00Umv paccmosmue om
O6YMSL MOUKAMU, CYMMY TOYKaMH, YPAaBHCHHUC MOYKU 00 NIOCKOCMU 8
8EKMOPO6 U NPOU3EEOeHUe chepsl pu pereHnN cucmeme KOOpouHam,
eexmopa Ha 4ucio, y2oi 3a1ad, —  HAaxooumwuv paccmosiHue
MedicOy 6eKmopamu, IIPUMEHATH BEKTOPBI U MedAHCOY CKpeuuBaouuMucs
cKanapHoe npousseoenue, METO]I KOOPJUHAT B NPAMbIMU, 3A0AHHBIMU 8
PACKIa0bI8ame 8eKMOP No MPOCTPAHCTBE MPHU cucmeme KOOpOUHam
08YM HEeKOJIUHEAPHBIM pEILICHUN 337124
8EeKMopam,
3a0a6amsv NJIO0CKOCMb
YpasHeHuem 8 0eKkapmosoll
cucmeme KOOpoOuHam,
pewams npocmetiuiue 3a0asu
86e0eHUeM BeKMOPHO20 baszuca
Hcemopusa — OnwuceIBaTh OTACIBHBIC Ilpeocmasnsamo 6éxnad NmeTts npencrabieHue o Llocmuodicenue pesynomamos
mamemamux BBLIAIOIIHECS BbLOAIOUWUXCS. MAMEMAMUKOS 8 BKJIaJI€ BBIIAIOIIINXCS paszoena |l
u pe3ynbTaThl, MOTYYCHHBIE paseumue Mamemamuxy u

B XOJI€ pa3BUTHSA
MAaTE€MAaTUKU KaK HAyKH;
3HaTh IIPUMEPHI
MaTeMaTHYECKUX
OTKPBITUM U UX aBTOPOB B
CBSI3U C OTEUYECTBEHHOU U
BCEMUPHOU UCTOPUEH;

UHBIX HAYUYHbLX 06]1616‘]7’1612,’
NOHUMANb pojib MamemamuKku
6 paseumuu Poccuu

MaTE€MAaTUKOB B Pa3BUTHE
HAYKH;

MIOHUMATh POJIb
MaTE€MAaTUKHU B Pa3BUTHHU
Poccun




MMOHUMATh POJIb
MaAaTEMAaTUKHU B pa3BI/ITI/II/I
Poccun

Memoowt
Mamemamux
u

[IpuMeHATH U3BECTHBIE
METO/IbI IIPU PEIICHUN
CTaHIAPTHBIX
MaTeMaTHYeCKUX 3a/a4;
3amevarb 1
XapaKTepU30BaTh
MaTeMaTHYEeCKHE
3aKOHOMEPHOCTH B
OKpYyKaromen

e CTBUTEIILHOCTH,
MIPUBOJUTH IPUMEPBI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B
MpUpPOJIE, B TOM YUCIIE
XapaKTEPU3YIOLIUX
KpacoTy U COBEPLIECHCTBO
OKPYXAaIOLEro Mupa u
MIPOU3BEICHUI UCKYCCTBA

Hcnonvzoeams ocnosHbie
Memoobl 00KA3aMenbCmad,
npo8oOUMsb 0OKA3AMENbCMBO
U BbINOIHAMb ONPOBEPICEHUE;
NPUMEHSMb OCHOBHbLE
MemoOobl peutenust
Mamemamu4eckux 3a0ay;

HA OCHOBE MAMEMAMUYECKUX
3AKOHOMEPHOCMEl 8 NPUPOOe
Xapaxkmepuzoeams Kpacomy u
COBEPUIEHCINBO OKPYIHCAIOUE20
MUpa u npouseedenuil
ucKkyccmea,

NPUMEHIMb npocmeliuiue
nPOSPAMMHbBLE CPEOCMBA U
INEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL
npu peutenuu
Mamemamu4ecKkux 3a0ay

Hcronp30BaTh OCHOBHBIC
METOJIBI JIOKAa3aTeIbCTBA,
MIPOBOJIUTH JI0KA3aTEIHCTBO
U BBITIOJHATD
OTIPOBEPIKEHUE;
MIPUMEHSITh OCHOBHBIE
METO/IbI PEIICHUS
MaTeMaTHYECKUX 3a7a4;

Ha OCHOBE MaTeMaTHYSCKUX
3aKOHOMEPHOCTEN B
MIPUPOJIE XapaKTEPU30BaTh
KpacoTy U COBEPIIECHCTBO
OKPY’KArOUIEro Mupa u
MIPOU3BEICHUI UCKYCCTBA;
MIPUMEHATH MPOCTEHIIINE
MporpaMMHBIE CPEICTBA U
3JIEKTPOHHO-
KOMMYHHUKaIlMOHHbIE
CHCTEMBI IIPU pelICHUN
MaTeMaTHYeCKUX 3a7a4;
MOJIb30BaThCS
MPUKJIATHBIMU
MIpOrpaMMaMHt U
MPOrpaMMaMU CUMBOJIBHBIX
BBIUMCIICHUN IS
HCCIIEIOBaHUS
MaTeMaTH4YeCKUX 00bEKTOB

—  Jlocmuoicenue
pe3yrbmamog pasdena ll;

—  npumeHsmb
MamemamuyecKue 3HaHus K
UCCNe008aHUIO
OKpYJHcalouje2o Mupa
(moOdenuposanue
@usuyeckux npoyeccos,
3a0a4u IKOHOMUKU)




Conep:xanune yueOHOro npeamera, Kypca

10 kaace

AJre0pa 1 HavaJla MATeMaTHYeCKOr0 aHAJIN3A:

JlecTBUTEIbHBIC YHCIA

Harypanbubie u nenvie uncna. lenmumocts nensix yucen. Jenenue ¢ ocratkoM. CpaBHenus. [Ipu3zHaku 1e1MMOCTH.
[Ipocteie u coctaBubie uncna. HOJl. HOK. OcHoBHast Teopema anreOpsl Perienue 3a1au ¢ 1e0YUCICHHBIMU HEM3BECTHBIMHU.
Panmonanpabie uncna. IlepeBoa OeCKOHEUHON TEPUOAMYECKON AECATUYHOM JpoOu B OOBIKHOBEHHYIO. WppalmoHanbHbIE
yucna. JleWictButenbHble uucia. YucnoBas mnpsmas. YuciioBble HEPAaBEHCTBA W HUX CBOWMCTBA. UMCIOBBIE TPOMEXYTKH.
AKcuomaTuka JAeHCTBUTENbHBIX uuces. JlokazaTenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHEM apu(METHUYECKOM U CpeHEM
F€OMETPUYECKOM JBYX uncesl. Moysb 1eMCTBUTEILHOTO YHCIA.

Yucnosble QyHKIHH

Onpenenenue YUCIOBOM QPYyHKIIMU U criocoObl ee 3ananud. Oynkuunu. O61acTh onpeaesieHus U MHOKECTBO 3HAUCHUIA.
I'paduk ¢pyakuun. [loctpoenue rpadukoB GyHKIUHN, 3aJaHHBIX PA3JIMYHBIMUA CTIOCOOAMH.

[Toctpoenue rpaduka ¢yukiuu y = m-f(X). INocrpoenne rpaduka dyukiuu y = f(k-X). IIpeoOpazoBanue rpapuKos:
napajieJIbHbId TEPEHOC, CUMMETPUSI OTHOCHTEIIBHO OCEl KOOpPAMHAT, CUMMETPHUSl OTHOCHTEIBHO Haudalla KOOpAUHAT,
CUMMETPHUsI OTHOCUTEIIBHO MPsAMOM Y = X. PacTsokeHue u cxxaTue BIoIb oceil koopauHat. [Toctpoenne rpadukoB ¢ MOyIeM.

CaoiicTBa (YHKIIMWA: MOHOTOHHOCTh, YETHOCTb M HEUETHOCTH, BHITYKJIOCTh, OTPAaHUYEHHOCTH, HEMPEPHIBHOCTD.
I'paduueckas wunTepnperanusa. I[lpuMepsl GYHKIMOHANBHBIX 3aBUCUMOCTEH B pEaNIbHBIX TIPOIECCaX U SBICHUAX.
[lepuonnueckue Gynkmmu. ObpatHas GyHKIHS.

Tpuronomerpuyeckue pyHKuuu

UucnoBast OKpy>KHOCTh. UHUCIIOBAsI OKPY>KHOCTh HA KOOPJIMHATHOM MIOCKOCTH. CUHYC U KOCUHYC. TaHT€HC U KOTaHT€HC.
Panunannas mepa yria. Tpuronomerpuueckne QyHKIIMH 9UCIOBOTO aprymenTa. CHHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YHCIA.
OCHOBHBIC TPUTOHOMETPUYIECCKUE TOXIECTBA. TpUTOHOMETpUYECKHE (YHKIIMH YTIIOBOTO apryMeHTa. DyHKIuM y = Sin X, y =
COS X, uX CBOWcTBa M rpaduky, NEPUOAUYHOCTb, OCHOBHOM mnepuon. ['padux rapmonudeckoro kojebanus. OyHKiuumy =
tg X, y = ctg X, ux cBoiicTBa u rpaduku. O6paTHbIC TPUTOHOMETPUYECKHUE PYHKIIUH, UX CBOMCTBA U TpaPUKH.

Tpuronomerpuueckne ypaBHeHHU s

[IpocTeiinme TPUTOHOMETPUUECKUE YPAaBHEHHUSI WU HEPaBEHCTBA. MeTOAbl pElICHHUs] TPUTOHOMETPUUYECKUX YpPaBHEHUM.



[Ipocreiimme TPUTOHOMETPUUECKHE YpaBHEHUS. Pemenue TPUTOHOMETPUUECKHUX ypaBHeHUM. [Ipocmenwiue
mpucoHomempuyeckue Hepagencmed. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC, aPKKOTaHT€HC YHCIIA.

IIpeoOpa3zoBanue TPUTOHOMETPUYECKHUX BbIPasKeHU I

CuHyC M KOCMHYC CYMMBI U Pa3HOCTH apryMeHTOB. TaHM€HC CyMMBI U Pa3HOCTH apryMeHTOB. DOpMyJibl IPUBEACHUS.
®opmyiibl ABOMHOTO apryMeHTa. @opmysibl HOHUKEHUS cTeneHu. CUHYC U KOCUHYC JABOMHOIO yriia. @opmysibl TOJOBUHHOTO
yria. BelpakeHue TpUTrOHOMETPUYECKUX (PYHKIMA Yepe3 TaHTeHC TMOJIOBUHHOTO aprymeHta. I[IpeoOpa3zoBaHue CymMMBbI
TpUTOHOMETpUUYeCKuX (PyHKIMA B npousBeseHue. [Ipeodpa3zoBanrie npou3BeeHUs] TPUTOHOMETPUIECKUX (QYHKIIUN B CyMMY.
[IpeoOpa3zoBaHne TPUTOHOMETPUUIECKHX BhIpakeHuit. [IpeoOpa3oBanue BoipaskeHus A-Sin X + B-cos X k Buay C-sin (X + t)

KomiuiekcHblie yncaa

KommiekcHbie 4ucina u apudMeTHUECKHUE Olepalud Haja HUMHU. JlelcTBUTEnbHAass M MHUMAas 4YacTh. KOMILIEKCHO
CONpSDKEHHBIE uuciia. Moaynb W apryMeHT KOMIUIEKCHOTO 4ucia. KOMIUIEKCHbIE uMclia W KOOpPAMHATHAas IUIOCKOCTD.
['eomeTpuueckass HMHTEpIpeTalsl KOMIUIEKCHBIX 4Hcel. TpuroHomerpuyeckas ¢opma 3alucu KOMIUIEKCHOTO 4YHCIA.
Apudmernyeckue NEUCTBUS HaJl KOMIUIEKCHBIMU YHCIaMH B pa3HbIX ¢opmax 3anucd. KoMIiiekcHble yucia W KBaJpaTHbIC
ypaBHeHHs. Bo3BeneHue KOMIIJIEKCHOTO YUCIA B CTeNeHb. 3BIeueHrne KyOn4ecKoro KOpHs U3 KOMIUIEKCHOTO YUCIa.

IIpousBoaHas

HucnoBele 1mociienoBaTeabHOCTH. [Ipenen 4ucioBo mocienoBaTelibHOCTH. [IOHSATHE O Tpenerne MOCIeI0BaTEIbHOCTH.
CymiecTBoBaHUE IMpeaeiaa MOHOTOHHOM OrpaHMYEHHOM MOCHEAOBATENbHOCTH. JlMHA OKPYKHOCTH WM IUIOLIA[Ab Kpyra Kak
Mpeiesbl MocienoBaTeNbHOCTEH. beckoHeuHo yOBIBaromasi reoMeTpudeckas Mporpeccus W ee cymma. TeopeMbl O Tpenenax
nocienoBatenbHocTed. [lepexon k mpexemam B HepaBeHcTBax. [lpemen dynkmmm. IloHATHE O HENMPEpHIBHOCTH (YHKIIHH.
OcHoBHBIE TeOopeMbl O HempepbiBHBIX GyHKIUAX. [lonstue o mpenene ¢yHkumu B Touke. [loBegeHue QyHKIUNA Ha
0ECKOHEYHOCTH. ACUMIITOTHI.

Omnpenenenne npousBoaHou. [loHsTHE 0 TTPOM3BOIHON DYyHKIMH, PUBNUECKUA U TEOMETPHUECKHI CMBICI MTPOU3BOTHOM.
Brruncnenne npousBoaHbIX.  [Ipom3BOAHBIE CyMMBI, Pa3HOCTH, IPOU3BEACHUS W 4YacTHOro. [IpOM3BOAHBIE OCHOBHBIX
anemeHTapHbiXx Qynkuuii. uddepenunpoBanne cnoxHoit pynkuuu. uddepenunpoBanre oopatHoil pynkuuu. [IponsBoiHbie
CJI0’KHOM M 00paTHOU (PyHKIMH. YpaBHEHUE KacaTelbHOU K rpaduKy ¢ yHKIIUH.

[Ipumenenue npou3BOgHON myisi uccieaoBaHus (QyHkuuid. IlpuMeHeHue NPOM3BOAHBIX NPU PEIICHUH YpPaBHEHUN U
HepaBeHCTB. [loctpoenue rpadukoB ¢yskiuit. [IpuMeHeHuE NPOU3BOAHON K HCCIENOBAHHIO (PYHKIUN U TOCTPOCHUIO



rpadukoB. Bropas mpousBomHas u ee Quiznueckuit cmbich. [IpuMeHeHHE MPOU3BOAHOM MJii OTHICKAHUS HauOOJBIIUX U
HAaNMEHBIINX 3HAYCHUN BEJTMYHH.

Hcnonp3oBanue MNpPOUZBOAHBIX MPU PEIICHUU TEKCTOBBIX, (PU3MYECKUX MU TEOMETPUUECKUX 3a/]ad, HaAXOXKICHUU
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUH. [IpuMephl UCTONB30BaHUS TPOU3BOIHON ISl HAXOXKJICHUS PEIICHUSI B MPUKIAJAHBIX, B
TOM YHCJIE COLIMAIBHO-KOHOMHYECKHX, 3a/1a4ax.

KomOnHaTopuka u BeposSITHOCTH

[IpaBunio ymuoxxkenusi. KomOunatopubeie 3amaun. [lepectanHoBku u ¢aktopuanbl. DopMysbl uuciia TEPECTAHOBOK,
coueTaHui, pa3MmenieHu. PereHne KOMOMHATOPHBIX 3a/1ad. BIOOp HECKOJIBKHX 3JIEMEHTOB. buHOMUANbHBIE KOA(DPUIIUECHTHI.
®dopmyna 6uHoma HeroTona. CoiicTBa OMHOMHANBHBIX KO3 dunrentoB. Tpeyronpuuk [lackansa. Ciy4aliHble COOBITHUS U UX
BEPOSITHOCTh. DJIEMEHTAPHBIC U CIIOXKHBIE COOBITHUS. PaccMOTpeHHE CilydaeB W BEPOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHH,
BEPOSITHOCTH MTPOTUBOIOJIOKHOTO COOBITUS. PerieHne mpakTuueckux 3ajay ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

I'eomeTpus:

N30panHbie BONPOCHI IVIAHUMETPUM

Pemenue tpeyronbHuKoB. Beruncienue 6uCCeKTpUC U MeauaH TpeyroibHuka. @opmyna ['epona u npyrue dpopmMysl aiis
mwiomaaen TpeyroiabHuka. Teopema UYeBbl. Teopema Menenad. CBoiicTBa M MNPU3HAKKM BIHMCAHHBIX M OIMHCAHHBIX
YEeTHIPEXYTOJIbHUKOB. YTIIBI B OKPYXHOCTH. ['eoMeTpuieckne mMecTa TOYEK B 3ajladyax Ha MOCTPOCHHUE. DIUIUIIC, TUrepOoa u
napabora.

AKCHOMBI CTEpeOMETPUM U UX NPOCTEHIINE CAeACTBUSA

Akcuombl ctepeoMeTrpun. CyliecTBOBaHUE IUIOCKOCTH, MPOXOIAIICH dYepe3 AaHHYK NpsSIMyI0 U JaHHYIO TOYKY.
Ilepeceuenue mnpsiMoil ¢ MIOCKOCTHIO. CyIIECTBOBAHME IJIOCKOCTH, MPOXOJSIIEH Yepe3 TpU JaHHBIE TOYKU. 3aMEUaHHUE K
akcrome . PazOuenne npocTpaHCTBa MIOCKOCTHIO HA JIBA MOJYIPOCTPAHCTBA.

[MapajeabHOCTH NPAMBIX U IUVIOCKOCTEH

[TapannenbHble npsiMble B IpocTpaHcTBe. lIpu3Hak mapamiensHOCTH NpAMbIX. [Ipu3Hak mapannenbHOCTH NOpPSIMOU U
I0CKOCTH. [Ipru3Hak mapamienbHOCTH MIIOCKOCTEN. CylIeCTBOBAHHUE IIJIOCKOCTH, NMApAJIEIbHOW JaHHOM IIOCKOCTU. CBOMCTBA
napasuieNibHbIX TiockocTed. M300paxeHnne npocTpaHCTBEHHBIX (DUTYp Ha TUIOCKOCTH.

IHepneHAMKYJISIPHOCTH NPAMBIX M IIOCKOCTEH

[TeprieHAUKYISIPHOCTh TPSAMBIX B MNpocTpaHcTBe. [IpU3HAK NEPNEHAUKYIAPHOCTH OPsAMOM U IUIOCKOoCcTU. (CBOMCTBa



NEPIEHAUKYIAPHBIX NPAMON W IUIOCKOCTH. llepneHnukyinsap um HakinoHHas. Teopema o Tpex nepneHaukyisapax. IIpusHak
NEPIIEHAUKYIAPHOCTH IIOCKOCTEH. PaccrosgHue Mexay CKpeluBalIMUMUCA MpAMbIMUA. [IpruMeHeHue OpTOrOHAIBLHOIO
IIPOEKTUPOBAHUS B TEXHUYECKOM YECPUYECHUM.

JlekapTOBbI KOOPAUHATHI B IPOCTPAHCTBE

BBenenue nexapToBBIX KOOPIMHAT B MHpocTpaHcTBE. PacctossHue Mexnay toukamu. KoopauHaTel cepeauHbl OTpe3Ka.
[IpeoGpazoBanue cummeTpud B TmpocTpaHcTBe. CUMMETpUss B NIpHUpPOJAE M Ha TMpakTuke. JIBUKeHHE B MPOCTPAHCTBE.
[lapannensHblii IepeHoc B mpocTpaHcTBe. [logo0ue mpocTpaHCTBEHHBIX (QUTYp. YTONI MEXAY CKPEIIMBAIOUIUMUCS TPSIMBIMH.
Yron Mexay OpsAMOW M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTAMHU. Ilnmomans OpTOrOHaJbHOM MNMPOEKLHUM MHOTOYIOJIBHUKA.
BexkTops! B mpocTpancTBe. Pa3noxkeHue BEKTOpa MO TPEM HEKOMILJIAHAPHBIM BEKTOpPaM. Y paBHEHUE IUIOCKOCTH.

MHororpaHHuKH

JIByrpaHHbIi 1 MHOTOIPAHHBIN yribl. JIMHENHBIN yroy IByrpaHHOro yria. MHororpaHHuku. CedeHus: MHOIOTPaHHHUKOB.
IIpusma. Ilpsmas u npaBwibHas mnpusmbl. llapamenenunen. Ilupamupa. YceueHHas nupamupa. I[IpaBuwibHas nupamuaa.
IIpaBuiIbHBIE MHOTOIPAHHUKH.

11 xaacc
AJredpa U HaYaJIa MAaTeMaTHY€eCKOr0 aHAJIN3A:
Crenenu n kopHu. CteneHHbie QyHKIUN

[ToHATHE KOPHS N-U CTENIEHU U3 IEUCTBUTEIBHOrO ynucaa. OyHKIMU y = VX yx cpoiicTBa u rpaduku. CBoiicTBa KOpHS N-i
crenienn. IIpeoOpa3oBanue BBIpaXKEHUH, CoAepKaIUX paaukanbl. OO00OImeHHe MOHATHS O ToKaszaTene crerneHu. CTereHHbBIS
(GyHKITMH, X CBOWCTBA U TPAPUKH.

IHoka3aTenbHas U Jorapupmuyeckas GyHkuuu

[lokazarenbnast pyHkmusi, ee cBoiictBa u rpaduk. [lokazarensuble ypaBHeHwus. [lokazaTenpHble HepaBeHCTBA. [loHsATHE

norapudma. OyHKUUS Yy =1°gax, ee cBoiictBa u rpaduk. CoiictBa mnorapudmoB. Jlorapudmuueckue ypaBHEHHUS.
Jlorapudmuueckue HepaBeHcTBa. llepexon k HOBomy ocHoBaHuIO Jjorapudma. JuddepeHnupoBanue MokazarelbHOU U

norapu@mMuyeckort GyHKIHM.
IlepBooOpa3Hasi u MHTErpasa



[lepBooOpa3znas. IlpaBuna oTbickaHus mNepBOOOpa3HbIX. TabiauIla OCHOBHBIX HEOMPEACICHHBIX HHTETpaioB. 3ajauyu,
MPUBOSIIME K MOHATHUIO OmpeseneHHoro unterpana. [lonstue onpenenennoro unterpana. ®opmyna Hetotona — JleitOHuIa.
Brruncnenue miomiaaei miockux GUryp ¢ moMoIsi0 onpeeIeHHOro HHTErpara.

JJieMEeHThl MATEMATHYECKOM CTATUCTUKH, KOMOMHATOPUKHU M TEOPUH BEPOSTHOCTEH

Craructudeckast oopadoTka nanabix. [Ipocteiiniue BeposiTHOCTHBIE 3a1aun. CodeTaHus u pazMenienus. Gopmysa GuHoMa
Herorona. CiydaitHbie COOBITHSI U UX BEPOSTHOCTH.

YpaBHeHus1 1 HepaBeHCTBA. CHCTEMBbI YPABHEHUI M HEPABEHCTB

PaBHOCHIBHOCTD ypaBHeHHH. OOIIMe METOBI pelieHns ypaBHeHui: 3ameHa ypaBaenus h(f(x)) =h(g(x)) ypasuenuem f(x)
= g(X), pa3oKeHHe Ha MHOXHUTEIIHN, BBEJICHUE HOBOM NIepeMeHHOMN, (PYHKITMOHAIBHO-TpadUIeCKUil METOI.

Pemienne HepaBEeHCTB ¢ OJHOM MEepeMEHHOW. PaBHOCMIBLHOCTH HEPABEHCTB, CUCTEMBbI M COBOKYIHOCTH HEpPABEHCTB,
UppaloHaJIbHBIE HEPABEHCTBA, HEPABEHCTBA C MOAYJIAMU. CHUCTEMBI ypaBHEHUH. Y paBHEHHS U HEPABEHCTBA C MMapaMeTpaMu.

I'eomeTpus:

TeJsia BpameHus

Tena BpameHus: nmuauHAp, KoHyc, map. CedeHus Ten BpamieHus. KacarenpHas TIOCKOCTh K Imapy. Brucanbie u
OIMCaHHBIC MHOTOTPAaHHHUKH. [[OHSATHE Tela M ero MOBEPXHOCTH B TCOMETPHH.

O0BbeMbl MHOTOTPAHHUKOB

[lonsitue 06 o6beme. OOBEMBI MHOTOTPAHHHUKOB: TMPSMOYTOJIBHOTO W HAKJIOHHOTO TapalljIeNICTUIIEeIOB, MPU3MBI,
nupamuabl. PaBHoBenukue tena. O6beMbl TOTOOHBIX TElL.

O0beMbl H MOBEPXHOCTH TeJI BpalleHUs

O6bem munuHApa, KoHyca, mapa. O0beM MapoBOro cerMeHTa u cexkropa. [lonsTue tuomaau moBepxHocTu. Ilnomanu
OOKOBBIX MOBEPXHOCTEH MUIMHAPA U KOHYCA, TUIOIIAab CPEPHI.



3. TemaTnuyeckoe MJIIAaHMPOBAHME.

10 k1ace MarTemaTHKa MOAYJIb «AJiIreOpa U HaYaJla MATEeMaTHY€eCKOr0 AHAJIN32)

Pa3zoen 1: Iloemopenue mamepuana - 3 u

Paszoen 2: Jleticmeumenvhole wucna - 16 u

Pazoen 3: Yucnosvie ¢hynkyuu - 11 u

Pa3zoen 4: Tpueonomempuueckue ¢pynkyuu - 31 4

Pa3zoen 5: Tpueonomempuuecxkue ypagnenus - 12 y

Pa3zoen 6: Ilpeobpazosanue mpueconomempuieckux
svipadicenui - 26 y

Pazoen 7: Komnnexcuvie yuciaa - 12 4

Pa3zoen 8: Ilpouzsoonas - 35 u

Pa3zoen 9: Kombunamopuxa u eeposmuocms - 11 u

Pa3zoen 10: [losmopenue - 13 u

10 knacc Martematuka MoayJab «I'eoMeTpus

Paszoen 1: Hz6pannvle sonpocul naanumempuu - 12 u

Pazoen 2: Axcuomvl cmepeomempuu u ux npocmetiuiue
creocmeus - 4 u

Pasoen 3: Ilapannenvnocms npsamwvix u niockocmeti - 9 y

Pazoen 4: [lepnenouxynaprocmos npsamvix u niockocmetl - 15 4

Pa3zoen 5: /lexapmogul koopounamul u 6eKkmopul 6
npocmpancmee - 4 u

Paszoen 6: Mnozoepannuku - 18 u

Paszoen 7: Obodbwarouee nosmopenue - 6 u




11 kaace MarTemaTHKa MOAYJIb «AJireOpa U HaYaJla MATEeMaTHYeCKOr0 AHAJIN32)

Ne

ypoKa Tema ypoka

Koa-Bo
4aCOB

Pa3zoen 1: Iloemopenue - 4 4

Pazoen 2: Mnozounenwvt - 15 u

Paszoen 3: Cmenenu u xopnu. Cmenennvle ¢pynxyuu - 36 u

Paszoen 4: Iloxazamenvras u nocapugpmuyeckas Gyuxyuu - 37 u

Paszoen 5: Ilepsoobpasnas u unmezpan -16 u

Paszoen 6: Dnemenmul meopuu eeposmuocmeii u mamemamuyeckou cmamucmuxu - 16 y

Pazoen 7: Ypasnenus u nepasencmea. Cucmemul ypaguenutl u Hepasencme - 32 y

Pazoen 8: Iloemopenue. - 14 y

11 knacc MaremaTnka MmoayJb «I'eomeTpus»

Pazoen 1: Tena epawenus - 10 u

Pazoen 2: Obvemvl mHO2OCpaHHUKOS - 8 U

Pazoen 3: Obwvemwvl u nosepxnocmu men epawerus - 9 u

Pazoen 4. Jlekapmoswl koopournamwl u 6eKmopul 8 npocmparcmee. - 13 u

Pazoen 5: Umozosoe nosmopenue - 28 u




