Pabouas mporpamma mo npenmety ««MaTemaTuka: anredpa u Hayaia
MaTeMaTUYECKOTO aHalln3a, TeoMeTpus» (yriayOlIeHHbI YPOBEHD)» COCTaBICHA HA OCHOBE
@DenepanbHOTO roCy1apcTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa CPETHETO OOIIETO
o0pa3oBaHus, YTBEPKAEHHOTO MpHKa3oM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoii
Oeneparun oT 17 mast 2012 1. N 413 «O6 yTBep»K/I€HUU U BBEACHUU B ICHCTBHE
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHJapTa CPETHETO OOIIETO
00pa30BaHUs C U3MEHEHUSIMH, BHECEHHBIMU IPUKa30M MUHHUCTEPCTBAa 00pa30BaHUS M HAYKU
Poccuiickoit ®enepanyu ot 29.12.2014 r. Ne 1645, ¢ u3BMeHEeHUSIMU, BHECEHHBIMU IIPUKA30M
MunucrepcTBa oopa3zoBanus U Hayku Poccuiickoit denepanuu ot 31 nexadbps 2015 roga
Nel578 "O BHeceHHHM M3MEHEHHH B (hefiepalibHbIN TOCY1apCTBEHHBI 00pa30BaTeIbHBIN
CTaHJapT CPeAHEro oOLIero 00pa3oBaHus, yTBEPKAEHHBIN Npuka3oM MuHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. N 413,
¢ yuérom [TpumepHoii oCHOBHOI 00pa30BaTEIbHON IPOTPAMMBI CPETHETO 0011er0 00pa3oBaHus
(OIOBPEHA pemenuem (henepaibHOr0 y4eOHO-METOAMIECKOTO OO0BEAMHEHUS IO 00IIeMy
obpa3zoBanuto (mpotoko oT 28 utonst 2016 r. Ne 2/16-3), yueOHOrO 1aHa, KaJeHIapHOTO
rpaduka yueOHo-BocniuTaTenbHOU pabotel MBY Illkoma Ne93.
Jis peanu3anuu mporpaMMHOTO COAEPIKaHUs UCIIONIb3YeTCs IPEAMETHAs JIMHKS YIeOHUKOB!
- AnreOpa u Hauana MaTeMaTU4EeCKOro aHanu3a. ba3oBelil U yriIyOIeHHBIH YPOBHHU.
10 xnacc. Yactsp 1, yuebnuk. Yactp 2, 3anaunuk. A.I'. MopakoBuy.
H3n. - M.: MHeMmo3uHa, 2014.
- I'eometpus. 10 — 11 knaccsl. JI.C. Atanacss. U3a. — M.: [IpocBemenue. 2014.
JomnyliieHsl MunucrepctBoM oOpa3oBaHus U Hayku Poccuiickoit @enepariui.
Cranmapt ycTaHaBIMBaeT TPEeOOBAHUS K pe3yJabTaTaM OCBOCHHUS 00yUYarOIIUMUCS
OCHOBHOI1 00pa3oBaTeIbHON IPOrPAMMBI:

®IMYHOCTHBIM, BKJIFOUAIOIIUM TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCS K CAMOPA3BUTHUIO
¥ JINYHOCTHOMY CaMOOMpeeNICHHI0, C(HOPMUPOBAHHOCTh UX MOTHUBAIIH K OOYUEHUIO U
I[eJICHAIIPaBJICHHOM MMO3HABATEIbHON eI TeNIbHOCTH, CUCTEMbI 3HAUMMbIX COI[MAIbHBIX U
MEXJIMYHOCTHBIX OTHOILIEHUH, IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPaXKAIOIIUX
JUYHOCTHBIE U TPAKJAHCKUE TIO3UIIMH B JESTEILHOCTH, TPABOCO3HAHUE, IKOJIOTHYECKYIO
KYJIbTYPY, CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE IIJIaHbl, CTIOCOOHOCTD K
OCO3HAHUIO POCCUICKOM TpaXJaHCKON UAEHTUYHOCTHU B MOJIUKYJIBTYPHOM COLIUYME;

eMeTanpeMETHBIM, BKIIOYAIOIIUM OCBOEHHBIE 00YYarOIIMMHCS MEXIIPEIMETHbIEC TOHSTHS
U YHUBEpCAJIbHbIE YUeOHbIe NEHCTBUS (PEryNATUBHbIE, TO3HABATEIbHBIE,

KOMMYHHKaTHBHBIE), CIIOCOOHOCTh UX UCITOJIb30BAHUS B T03HABATENBHON U COI[UAILHOM
MPAKTUKE, CAMOCTOSATEIHHOCTh B TUIAHUPOBAHUU U OCYILIECTBICHUH YUeOHOM NeATENbHOCTH
Y OpraHu3aliy yueOHOro COTPYIHUYECTBA C IeAaroraMyu U CBEpCTHUKaMH, CIOCOOHOCTH K
MOCTPOCHUIO UHIUBUAYATHHONU 00pa30BaTeIbHOM TPACKTOPUH, BIaJICHHE HAaBBIKAMU
y4eOHO-UCCIIEI0BATENIbCKOM, TPOSKTHON M COLMANBHOM NesITeIbHOCTH;

eIIpEIMETHBIM, BKJIIOYAIOIIMM OCBOCHHBIE 00YUAIOIIMMHUCS B X0/1€ U3Y4YEHUsI y4eOHOTro
npeaMeTa yMeHus, cienuduueckue 1 JaHHOW IpeaMeTHONU 00JacTH, BUIBI ACSITENEHOCTH
0 MOJIYYE€HHIO HOBOT'O 3HaHUS B paMKax y4eOHOIo IpeaMeTa, ero npeodpa3oBaHuio U
MIPUMEHEHHUIO B YU€OHBIX, Y4€OHO-TIPOSKTHBIX M COIIMATbHO-TIPOSKTHBIX CUTYAIIHSIX,
(dbopMUpOBaHNE HAYYHOTO TUIIA MBILUICHUS, BJIaICHUE HAyYHOU TEPMUHOJIOTHEN,
KITFOYEBBIMU TTOHATHSIMH, METOJIaMHU U TIPUEMaMHU.

B cootBercTBuu ¢ peanuzyemoit ®I'OC nesTensHOCTHOMN MapaaurMoit oopazoBaHus
CUCTEMA IIJIAHUPYEMBIX PE3YJIbTaTOB CTPOUTCS Ha OCHOBE YPOBHEBOTO MTOAX0/1a: BBIACICHUS
0’KHMJIa€MOT'0 YPOBHS aKTyaJIbHOTO Pa3BUTHS OOJIBITMHCTBA 00YUYAIOIMIUXCS U OJIKalIen
MEPCHEKTUBBI UX Pa3BUTHA. TakoW MOAXO/ MO3BOJIAET ONPEAEIATh JUHAMUYECKYIO KapTUHY
pa3BUTHS 00yUaIOIIUXCS, TOOUIPATH MPOABUKEHHS 00yJaroIMXCsl, BEICTPauBaTh
WHAWBUIYalIbHbIE TPACKTOPUH ABMXKEHUS C YIETOM 30HBI OFKANIIEero pa3BUTHS pPeOEHKA.
JlngHOCTHBIE pPE3yNabTAaThl OCBOSHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBbl CPETHETO
(mostHOTO) 0011IEro 00pa30BaHMs JOKHBI OTPaXKaTh:



1) chopMUPOBAHHOCTH POCCHIICKON TPaXTaHCKOW UACHTUYHOCTH, MTATPUOTHU3MA, JTFOOBH K
OtedecTBY M yBaXKEHUS K CBOEMY Hapo1y, YyBCTBA OTBETCTBEHHOCTH Tiepesi PoauHoM,
TOPIOCTH 3a CBOM Kpal, CBOXO PoauHy, IpoIIIoe U HACTOALIEE MHOTOHALMOHAIIBHOTO HAPOAA
Poccun, yBepeHHOCTH B €ro BEIUKOM OyIyIleM;

2) onacHBIM M BPaKACOHBIM SIBJICHUSM B OOILIECTBEHHOM KU3HH,

3) TOTOBHOCTH K city>keHuto OTeuecTBy, €ro 3aiure;

4) chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA IUAJIOTe KYJIbTYp, a TAKKe
pa3nuYHbBIX (POPM OOIIECTBEHHOTO CO3HAHUSI — HAyKH, HCKYCCTBA, MOPAJIH, PEJIUTUH,
MIPaBOCO3HAHUS, CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

5) cpopMHUpPOBaHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIMUTAHUS HA OCHOBE
0011eueI0BeYeCKUX HPAaBCTBEHHBIX [IEHHOCTEH U UIEalI0B POCCUIICKOTO IPaXKIaHCKOTO
o011ecTBa; TOTOBHOCTH M CLIOCOOHOCTH K CAMOCTOSITETIbHOM, TBOPYECKON M OTBETCTBEHHOM
JesTeNIbHOCTH (00pa30oBaTeNIbHOM, MPOEKTHO-UCCIIE0BATEIbCKOM, KOMMYHUKAaTUBHOM U Ip.);
6) copMHUPOBAaHHOCTH TOJIEPAHTHOT'O CO3HAHUS U MOBEICHHS JTMYHOCTH B MOJIUKYIBTYPHOM
MHpE, TOTOBHOCTH ¥ CIIOCOOHOCTH BECTH JMAJIOT C APYTHMH JIFObMH, JOCTHIaTh B HEM
B3aMMOIIOHMMAaHHUS, HAXOAUTh OOIIUE IIeNTU U COTPYAHUYATH JIS UX JOCTHUKCHHUS,

7) chOpMUPOBAHHOCTH HaBBIKOB IPOAYKTUBHOI'O COTPYIHUYECTBA CO CBEPCTHUKAMU,
JIETHbMH CTapILero U MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOM, OOIIIECTBEHHO
I0JIE3HOH, Y4eOHO-HCCIIe10BaTeNIbCKON, Y4EOHO-MHHOBALIMOHHON U IPYTUX BUAX
NESITEIIbHOCTH;

8) chopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, UYBCTB U MTOBEJICHUS Ha OCHOBE
CO3HATENLHOTO YCBOCHHSI 00IIIeYeI0BEYECKIX HPABCTBEHHBIX 1IEHHOCTEH (JIF0O0Bb K YEIIOBEKY,
no0poTa, MIJIOCEpIE, PAaBHOIIPABUE, CIIPABEUINBOCTh, OTBETCTBEHHOCTh, CB000/1a BBIOOPA,
4eCTb, JOCTOMHCTBO, COBECTh, YeCTHOCTD, JIOJT U JIp.);

9) rOTOBHOCTB M CLIOCOOHOCTH K 00Pa30BaHMIO U CAMOOOPA30BAHMIO HA MPOTSHKEHUN BCEH
YKU3HU; CO3HATENIbHOE OTHOLICHHE K HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBUIO YCIEIIHOM
poeCCHOHAIBHON U 0OIIECTBEHHOM JESTEIHHOCTH,

10) copmMupOBaHHOCTH OCHOB ACTETUYECKOTO 00pa30BaHUs, BKIIIOUAsl ICTETUKY ObITa,
HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHHIA;
c(OpPMHPOBAHHOCTH OEPEKHOTO OTHOLIECHHS K IPUPOJIE;

11) npuHSATHE ¥ peaTH3aIUIO0 IECHHOCTEH 3I0POBOr0 M O€30MacHOr0 00pa3a KHU3HU:
noTpeOHOCTh B (PU3MUYECKOM CAaMOCOBEPILICHCTBOBAHHUM, 3aHATHUSX CIIOPTUBHO-0310POBUTEIHHOM
JeSITeNIbHOCTBIO, OTPUIIATEIbHOE OTHOIIEHUE K YIIOTPEOICHUIO aJIKOT0JIsl, HAPKOTHUKOB,
KypeHHI0; OepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (PU3UUECKOMY U
MICUXOJIOTMYECKOMY 3/10pOBbIO KaK COOCTBEHHOMY, TaK U JPYTHUX JIIOJIeH, YMEHUE OKa3bIBaTh
NEPBUYHYIO MEIULIMHCKYIO [TIOMOIb, 3HAHUE OCHOBHBIX 03JOPOBUTEIBHBIX TEXHOJIOTU;

12) oco3HauHbIH BEIOOP OyayIueil MpoeccHy Ha OCHOBE MOHUMAHHUS €€ IIEHHOCTHOTO
COJIEp’KaHusl U BO3MOXKHOCTEH peanu3alii COOCTBEHHBIX JKU3HEHHBIX IUIaHOB; TPaXk1aHCKOE
OTHOIIEHHE K MPO(PecCHOHABHOMN 1eATEeNbHOCTH KaK K BO3MOXHOCTH JINYHOT'O Y4acTHUs B
peleHnH 00IIeCTBEHHBIX, TOCY1aPCTBEHHBIX, OOIIEHAMOHATIBHBIX PO0IeM;

13) chopMHpPOBAaHHOCTH OCHOB DKOJIOTHYECKOTO MBIIIJIEHUS, OCO3HAHUE BIUSHUS
00I11eCTBEHHON HPAaBCTBEHHOCTHU M COLIMATbHO-3KOHOMUYECKUX MPOLIECCOB Ha COCTOSIHUE
MPUPOJIHON cpesibl; TPUOOpETEHNE ONbITa MPUPOIOOXPAHHOMN 1EATEIBHOCTH;

14) oTBETCTBEHHOE OTHOIIEHHE K CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHATHUS
[IEHHOCTEH CEMENHOM )XKM3HU — JI0OBH, paBHONPaBHs, 3a00ThI, OTBETCTBEHHOCTH — W UX
peann3alnyuy B OTHOLIEHUH WIEHOB CBOEH CEMBH.

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHONM MPOrpaMMBI
cpeaHero (MoJHOro) o0IIero o0pa3oBaHus JOHKHBI OTPaXKaTh:

1) yMeHHe caMOCTOSITENIbHO OINPENENsATh LIeTU U COCTABIIATH IIJIaHbl, 0CO3HABAS
IIPUOPUTETHBIE U BTOPOCTENIEHHBIE 3a/1a4M; CAMOCTOSTEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBaTh yUeOHYI0, BHEYPOUHYIO U BHEIIKOJIBHYIO I€ATEIbHOCTh C YUETOM




IpeBapUTEIFHOTO TUIAHUPOBAHUS; UCTIONB30BATh PA3IMYHbIC PECYPCHI JUTsl JOCTHXKEHUS 1IeTIeH;
BbIOMPATh YCHELIHbIE CTPATErMH B TPYIHBIX CUTYaLUsX;

2) yMeHHe MPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH C KOJIJIETAaMH [0 COBMECTHOM
JeSITeIbHOCTH, YIUTHIBATH MO3ULIMU APYrOro (COBMECTHOE LeJIeN0IaraHie U INIaHUPOBaHKE
00mux crmoco6oB pabOTHl HA OCHOBE MPOTHO3UPOBAHUS, KOHTPOJIb M KOPPEKIIHs X012 U
pe3yIbTaTOB COBMECTHON AEATENBHOCTH), 3((HEKTUBHO pa3periaTh KOH(IUKTHI;

3) BazieHne HaBBIKAMH [T03HABATEIbHOM, YUeOHO-HCCIEI0BATENbCKON U MTPOSKTHON
JeSITeIbHOCTH, HaBBIKAMU pa3peleHus IpodieM; CioCOOHOCTh M TOTOBHOCTb K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHUS PAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX
METO/0B MIO3HAHUS JUIsl U3YYEHUS Pa3IMUHbIX CTOPOH OKpY’Karollel AeHCTBUTEIbHOCTH;

4) TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITENILHOW U OTBETCTBEHHON HH(OPMAIIMOHHOM
NeSITeIbHOCTH, BKIIFOYAsi yMEHHE OPUEHTUPOBATHLCS B Pa3IMYHbIX UCTOYHUKAX UH(OpMAIIHH,
KPUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH HHPOPMAIUIO, TTOIY4AEMYIO U3 PA3TUYHBIX
UCTOYHUKOB,;

5) ymeHue onpeneniaTh Ha3HaueHue U (PyHKIUHU Pa3IMYHBIX COIIMAIbHBIX HHCTUTYTOB,
OpPUEHTHUPOBATHCS B COLIUAIBHO-TIOJINTUYECKUX U SKOHOMUYECKHX COOBITHSIX, OLIECHUBATh UX
MIOCJIEICTBUSI;

6) yMEeHHE CaMOCTOATENIbHO OLICHUBATh U IPUHUMATh PELICHUs, ONPEEIAIONINE CTPATETUIO
MOBE/IEHNUS, C YUETOM I'PaXk1aHCKUX U HPABCTBEHHBIX IEHHOCTEH;

7) BlIafieHue SI3bIKOBBIMU CPEACTBAMU: YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO

TOYKY 3pEHHs, UCTIOIh30BATh SI3BIKOBBIE CPEJICTBA, a/IeKBaTHBIE 00CYX1aeMoi pobieme,
IPECTaBIATh PE3yIbTaThl CCIEA0BaHMSI, BKIIOYAsl COCTABIEHUE TEKCTA U NIPE3EHTALUU
MaTepUajoB ¢ UCIOIb30BaHUEM UH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH,
y4acTBOBAaTh B IUCKYCCHUHU;

8) BIajieHue HaBbIKAaMH MTO3HABATEIBHOM peQIIEKCHU KaK OCO3HAHUS COBEPIIACMbIX

JeMCTBUIM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUH, IPAHUL] CBOET0 3HAHUS U
HE3HaHUs, HOBBIX [103HABATEJIbHBIX 3a]1a4 U CPEJICTB UX JOCTUKEHHUSI.

IIpeaMeTHBIE Pe3YabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM NMPOrpaMMbl s y4eOHBIX
[IPEIMETOB Ha YrJIyOJICHHOM YPOBHE OPHUEHTHPOBAHBI IPEUMYIIECTBEHHO Ha MOATOTOBKY K
nocienyouemMy npodeccuoHaaIbHOMY 00pa30BaHUI0, pa3BUTHE WHAUBUYaTbHbIX
crocoOHOcCTe 00yyaromuxcs myreM 0osee ryooKoro, 4eM 3TO IpelycMaTpuBaeTcsi 0a30BbIM
KypCOM, OCBOEHHEM OCHOB HayK, CUCTEMaTHYECKUX 3HAaHUH U CIIOCOOO0B JAEUCTBUI, MPUCYLIIMX
JTAaHHOMY Y4eOHOMY IIpEIMETY.

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS MHTETPUPOBAHHBIX YUEOHBIX MPEIMETOB
OpPUEHTUPOBaHbI Ha (POPMUPOBAHUE LIEIOCTHBIX MPEACTABIECHUI O MUPE U O0LIEeH KyIbTYphI
00yyYaromuxcst MyTeM OCBOCHHUSI CUCTEMaTHYECKMX Hay4HBIX 3HAHUH U CIIOCOOOB JIEHCTBHI Ha
METaIpeAMETHON OCHOBE.

IIpenmeTHble pe3ynbTaThl OCBOCHUS OCHOBHON 00pa3oBaTelbHOM MPOrpaMMBbl 1OJIKHbI
o0ecneunBaTh BO3MOXKHOCTh JAJIbHEHIIIETO YCIEIIHOT0 MPOPECCHOHANIBHOI0 00yUEHUs WK
npodecCHOHATBHOM 1A TENTbHOCTH.

«MaremaTuka: aaredpa u Ha4aJia MATEeMaTHYECKOI0 aHAJIN3a, TeOMeTPHsD)

(yriy0JieHHbIH YPOBeHb) —

TpeGoBaHus K NpeAMEeTHBLIM Pe3yJabTATAM OCBOECHMS YIJIY0JEeHHOI0 Kypca
MaTeMaTHKH JIOJKHBI BKJIIOYATh TPEOOBAaHUS K pe3yJbTaTaM OCBOCHUs 0a30BOTO Kypca U
JOTIOTHUTEIILHO OTPaXkaTh:
1) copMUpOBaHHOCTH MpECTaBIEHUH 0 HEOOXOAMMOCTH JOKa3aTeIbCTB MPU 0OOCHOBAHUU
MaTeMaTHUECKUX YTBEPIKICHHUI U PO aKCHOMATHUKH B TIPOBEJICHHUH JIETyKTHBHBIX
pacCyKIeHUN;
2) chopMHUPOBAHHOCTH MOHATUHHOTO armapara o OCHOBHBIM pa3jiejiaM Kypca MaTeMaTUKH;
3HaHUI OCHOBHBIX TeopeM, (POpMYJ U YMEHUS UX MPUMEHSTh; YMEHUS JI0Ka3bIBaTh TEOPEMBI U
HAXOJHUTh HECTAaHAAPTHBIE CLIOCOOBI pEIIeHH 3a/1aY;
3) copMUpOBAaHHOCTH YMEHUI MOJEITUPOBATh PeabHbIE CUTYaIlUH, UCCIIEA0BAThH




IIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH MIOJIyYEHHBIH PE3YIIbTAT;
4) copMHUPOBAHHOCTH MIPEICTABIICHU 00 OCHOBHBIX MOHITHIX MaTEeMAaTHUECKOTO aHAIIN3a
U MX CBOMCTBAX, BJIQJICHUE YMEHUEM XapaKTEPH30BaTh MOBEACHNE (PYHKIUH, NCIIOIH30BAHNE
HOJYYEHHBIX 3HAaHUN AJIs1 ONMCAHUS M aHAJIN3a PealbHbIX 3aBUCUMOCTEH;
5) BiaJileHue yMEHUSIMHU COCTABIEHUS! BEPOSITHOCTHBIX MOJIENIEN 10 YCIIOBHUIO 3a/1a4U U
BBIUHUCIICHUS BEPOATHOCTH HACTYIUIEHUS COOBITHI, B TOM YHCIIE C IPUMEHEHUEM (HOpMYyIT
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEH; MCCIEA0BAaHNUS CIIy4alHbIX
BEJIMYMH 110 UX PACIPEICIICHUIO.

MaremaTuka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHS
B cootBercTBuM ¢ npuHsaToi KoHuenmuen pa3BuTus MaTeMaTHYECKOro 00pa30BaHus B
Poccuiickoit @enepannu, MaTeMaTH4ecKoe 00pa30BaHKE PEIIAET, B YACTHOCTH, CIEIYIOIIHE
KJIOYEBbIE 33/1a4u:
— «IPEAOCTABIATh KAXKAOMY OOYYarOmIEMYCSl BOZMOXKHOCTH JIOCTHXKECHHUSI YPOBHS
MaTeMaTHYeCKUX 3HaHUH, HE00X0AUMOro Ul AajbHEHIIEeH yCIeHON XKU3HH B OOLIECTBEY;
— «obecrieunBaTh HEOOXOJMMOE CTPaHE YHCIO BBITYCKHMKOB, MaTeMaTW4ecKas IOJrOTOBKa
KOTOPBIX JIOCTaTOYHA AJIS MPOJOJDKEHUs 0Opa3oBaHUS B PA3JIMYHBIX HANPABICHUAX U JUIS
IPAKTUYECKON NIeATENbHOCTH, BKJIIOYas IPENOJABAHUE MAaTEeMAaTHKH, MaTeMaTHUYeCKue
UCCIIeI0BaHMsl, paboTy B chepe HHPOPMALIMOHHBIX TEXHOIOTUN U Jp.»;
— «B OCHOBHOM OOIIEM W CpeIHeM o0IIeM oOpa3oBaHHM HEOOXOIUMO MPEIyCMOTPEThH
HOJArOTOBKY OOYYarOUIMXCS B COOTBETCTBUM C HX 3allpOCaMM K YPOBHIO TOJATOTOBKU B
chepe MaTeMaTUYECKOro 00pa30BaHUSD.

CoOTBeTCTBEHHO, BBIJICIIAIOTCS TPH HAIIPABICHUS TPEOOBAaHUI K pe3yabTaTaM
MaTeMaTUYeCKOro oOpa3oBaHMUs:
1) mpakTHKO-OpHEHTHPOBAHHOE MaTeMaTHYecKoe 00pa3oBaHKe (MaTeMaTUKa ISl )KU3HHU);
2) MaremarwuKa I UCTIOJIb30BaHUs B MTPO(HECCHH;
3) TBOpYEcKOe HallpaBieHHE, Ha KOTOPOE HAllEIECHbI T€ 00yYarolecs, KOTOpbIe IUTAHUPYIOT
3aHUMAaThCS TBOPUYECKOI U UCCIIEN0BATEIbCKON pabOTON B 00JIACTH MAaTEeMAaTUKH, (PH3HUKH,
9KOHOMUKH U APYrUX 00JIACTSIX.
OTH HaNpaBIIEHUS PEATU3yIOTCS B IBYX OJIOKaX TpeOOBaHMI K pe3ybTaTaM
MaTeMaTH4ecKoro o0pa3oBaHusl.
Ha yrny6iienHom ypoBHe:
— Bommycknuk Hayuntces B 10-11-m kiaccax: Ui yCHEIIHOTO MPOJOJKEHUs O00pa3oBaHMS
0 CIELUATBHOCTSIM, CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BaHUEM MaTEMAaTHUKH.
— BbINYCKHUK MOJTY4YHUT BO3MOXKHOCTh HayuuThest B 10-11-m kmaccax: juig obecriedeHus
BO3MOXXHOCTH YCIELIHOTO IMPOJIOJIKEHHUs] 00pa30BaHUS MO CIELHMATBHOCTSAM, CBSI3aHHBIM C
OCYILECTBJICHMEM HAaY4YHOH M MCCIEOBaTENIbCKOM AEATENbHOCTH B 00JACTH MaTEeMaTUKU H
CMEXHBIX HayK.

B cootBercTBuu ¢ denepanbHbiM 3akoHOM «O0 0O6pazoBanuu B POy (cT. 12 1. 7)
OpraHM3aIiy, OCYIIECTBIIAIONINE 00pa30BaTENbHYIO 1€ATEIbHOCTD, PEATU3YIOT 3TH TPEOOBAHUS
B 00pa30BaTEeIbHOM MPOIIECCE C YUETOM HACTOALIEH MPUMEPHON OCHOBHOM 00pa3zoBaTeIbHOMN
MpOrpaMMbl KakK Ha OCHOBE y4€OHO-METONYECKUX KOMILJIEKTOB COOTBETCTBYIOILIETO YPOBHS,
BXosuX B PenepanbHblil nepedyeHb MuHHCTEpCTBa 00pa3zoBaHus U HayKu Poccuiickoit
®denepaliiu, Tak U ¢ BO3MOKHBIM HCITOJIb30BAHUEM MHBIX UICTOYHUKOB Y4eOHOM nHpopManuu
(yuebHO-MeToIMUecKHe ocoOusi, 00pa3zoBaTeIbHbIe MOPTAIIBI U CAUTHI U 1IP.)

[Tpu u3yyeHnn MaTeMaTHKU Ha YriyOJI€HHOM ypOHE MPeabsBIAIOTCA TpeOOBaHMs,
COOTBETCTBYIOIIME HAIIPABICHUIO «MaTeMaTHKa /Ui IPpOopeCCUOHATIBLHOM eI TETbHOCTIY;
BMECTE C TEM BBIMMYCKHUK MOJTy4YaeT BOZMOKHOCTh U3YUUTh MaTEMAaTHKy Ha Tropaszio Oosee
BBICOKOM YPOBHE, UTO CO3/1aCT (PyHIAMEHT ISl AaJbHEHUIIEro CePhe3HOr0 N3YUeHHs
MaTeMaTHKH B BY3e€.

IIpumepHBIe TPOrpaMMBbl COAEPKAT CPAaBHUTEIBHO HOBBIH /111 POCCUMCKOM LIKOJIBI pa3/ien
«BeposiTHOCTD U cTatucTuKa». K aTOMy pa3zaeny oTHOCSTCS TakyKe CBEICHUS U3 JIOTUKU,
KOMOWHATOPUKH U TEOpUH IrpadoB, 3HAUUTETHHO BapbUPYIOIIKECS B 3aBUCUMOCTH OT THIIA



pOrpaMMBl.

Bo Bcex mpumepHbIX mporpaMmmax 0oJIbIII0€ BHUMaHUE YAENISeTCs MPaKTHKO-
OpUEHTUPOBAaHHBIM 3a/1a4aM. O1HA U3 OCHOBHBIX IIJICH, KOTOPYIO pa3pabOTUYMKH CTABUIIH MTEPE]
co00ii, — co3aaTh MPUMEPHBIE MPOTPaMMBI, TJI€ €CTh MECTO MPUMEHEHHIO MaTeMaTHYECKIX
3HAHWUU B KU3HHU.

[Ipu u3yyeHnn MaTeMaTHKU OOJIbIIOE BHUMAHKE YAESAETCS PA3BUTHIO KOMMYHUKATUBHBIX
yMeHui ((opMyIHpOBaTh, APTYMEHTHPOBATHh U KPUTUKOBATH), (HOPMHUPOBAHHUIO OCHOB
JIOTUYECKOT'0 MBIIUICHHSI B YaCTH MIPOBEPKU UCTUHHOCTH U JIOKHOCTH YTBEPKJICHUI,
MOCTPOCHUS IPUMEPOB ¥ KOHTPIPUMEPOB, IIEMOUYEK YTBEPKACHUIA, (HOPMYIUPOBKU OTPHUIIAHHIA,
a TaKke HeOOXOIMMBIX U JIOCTATOYHBIX YCIIOBUH. B 3aBUCHMOCTH OT ypOBHS IPOrPAMMBbI
0OJIBIIIEe WJIM MEHBIIIE BHUMAHMSI YACTSETCS YMEHHUIO paboTaTh M0 allTOPUTMY, METOAaM MTOMCKA
IrOpUTMa U ONPEACIICHUI0 TPAHULl IPUMEHUMOCTH aJITOPUTMOB.

Tpebosanwusi, chopmynupoBaHHbIe B pazjaene «['eomeTpus», B OOJIbIIEH CTEIEHN OTHOCSITCS
K Pa3BUTHUIO MIPOCTPAHCTBEHHBIX MPEICTAaBICHUM U rpaduYecKUX METO/I0B, UeM K (hopMaIbHOMY
OTHMCAHUIO CTEPEOMETPUICCKUX (PAKTOB.

Conep:xkanue Kypca.
Anrebpa 1 Hauaa MaTeMaTHYECKOTO aHau3a (yriayOJIeHHBIN YPOBEHBD).
IloBTOpenune. PenieHue 3agay ¢ UCIOJIb30BAHUEM CBOWMCTB YMCEN U CUCTEM CUUCIICHUS,
JIETMMOCTH, JIOJIEN Y YacTel, MPOLUEHTOB, MOIYJEN yucen. Pelenne 3a1a4 ¢ uCrnojab30BaHUEM
CBOICTB cTerneHel u KOpHEH, MHOTOWJIEHOB, MPe00pa30BaHUii MHOTOUJICHOB U APOOHO-
palMoHaIbHBIX BEIpaKeHHH. Pelenne 3a1au ¢ uCnoib30BaHUEM IpalyCHOM Mephl yria. Moayib
Yrclia U ero cBoicTBa. Pemienue 3a1a4u Ha IBUYKEHUE M COBMECTHYIO pabOTy, CMECH U CILJIaBbI C
MIOMOIIBIO JIMHEHHBIX, KBAJJPATHBIX U IPOOHO-PAITMOHATILHBIX YPABHCHHI U UX cucTeM. Pemenue
3a/1a4y C MOMOUIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, C
MIPUMEHEHUEM U300paKeHUS YHCIIOBBIX MPOMEXKYTKOB. Pelienne 3a1a4 ¢ ucnoib30BaHuEM
YUCIOBBIX QYHKIMH U ux rpaduxos. Mcrnonb3oBanue CBOMCTB U rpadUKOB JTUHEHHBIX U

KBaJIpaTHUHBIX (YHKIUI, 00paTHON MPOMOPLIUOHATEHOCTU U QYHKINH Y= Jx. I'paduueckoe
pElLICHNE YPaBHEHUI U HEPABEHCTB. Vcronp30BaHue Onepanui HaJy MHOXKECTBAMU U
BBICKa3bIBaHUSIMU. VICII0Ib30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJJHON NEPEMEHHOM,
YHUCJIOBBIX TPOMEKYTKOB, UX 00BEAMHEHUH U nepecedeHuid. [Ipumenenne npu penieHun 3anaqd
CBOMCTB apu(METHIECKON U T€OMETPUUYECKON MPOTrPECCUU, CYMMUPOBAHUS OECKOHEUHOM
CXOJIAIIEHCS TEOMETPUUECKOM MPOTPECCHUH.

MHokecTBa (YUCIOBbIE, TeOMETpUUECKUX PUTyp). XapakTepuCTHUECKOE CBOWCTBO, SJIEMEHT
MHOECTBA, MMyCTOe, KOHEYHOE, OECKOHEYHOE MHOKECTBO. CrIocoObI 3a/JaHNsI MHOYKECTB
[ToamHO)ecTBO. OTHOIIEHUS TPUHAATIEAKHOCTH, BKIKOUEHUS, paBeHCTBa. Onepauu Haj
MHOxecTBaMu. Kpyru Ditnepa. Koneunsie u 0eCKOHEUHBIEC, CYETHBIE U HECUETHBIE MHOXKECTBA.
VicTuHHBIE U JI0KHBIE BBICKA3bIBAHUS, OTIEPAIIUU HAJl BEICKa3bIBAaHUAMH. AJredpa
BBICKa3bIBAaHUU.

CBs13b BBICKA3bIBaHUM C MHOKeCTBaMU. KBaHTOPHI CYIIECTBOBAHHUS U BCEOOIIHOCTH.

3akonsbl Toruku. OCHOBHBIC TIOTUYECKHE MpaBwiia. PereHne JOru4eckux 3aaad ¢
HCIIOJIb30BaHUEM KPYTOB Dijiepa, OCHOBHBIX JOTUYECKUX MTPaBUIL.

Ymozakmouenus. OO0CHOBAaHHS M I0Ka3aTEIbCTBO B MaTeMaTuke. Teopembl. Buabl
MaTeMaTUYeCKUX yTBEpKJIeHUU. Bunbl jokazarenscTB. MaTemaTuueckas WHIYKLHUS.
YT1BepxkaeHus: 00paTHOE JAaHHOMY, IPOTHUBOIIOIIOKHOE, 00pPaTHOE TPOTUBOIIOIOKHOMY
naHHoMy. [Ipu3HaK U CBOMCTBO, HEOOXOAMMBIE M IOCTATOUHBIE YCIOBUSI.

OcHoBHas Teopema apudmeruku. Octatku u cpaBHeHus. Anroputm Epkiuaa. Kuratickas
TeopeMa 00 ocraTkax. Manas Teopema depma. q-UYHBIC CUCTEMBI cUnCIeHus. DyHKITHIS
Diisiepa, 4uciI0 U CyMMa JENUTENIed HaTypaJIbHOTO YUCIIA.

Paguannas mepa yriia, TpUTOHOMETPUYECKasi OKPYKHOCTh. TpUroHOMeTpruecKre (yHKIIUU
qucen U yriioB. @opMyIibl IPUBEIEHNUS, CII0KEHUS TPUTOHOMETPUIECKUX (PYHKITUN, (DOPMYJIBI
JBOMTHOTO ¥ TIOJIOBUHHOTO apryMeHTa. [IpeobpazoBaHue CyMMBbI, pa3HOCTH B IPOU3BEICHUE
TPUTOHOMETPUIECKUX (PYHKITUN, 1 HA0OOPOT.



Hynu QyHKIuM, mpoMexyTKH 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbonbiiee 1 HanMeHblee
3HadyeHue QyHkuuu. [lepuonnyeckue GyHKINN 1 HAUMEHbIINN nepruol. YeTHble U HEYETHBIE
¢ynkunu. OyHKIun «apoOHas YacTh YUCIa» y= {x}n «uenast 9acTh yucia» y=[Xx].
Tpuronomerpudeckre GYHKIMH YUCIOBOTO apryMeHTa y = C0SX, Y = Sinx, y = tgx, y= ctgx.
CgoiicTBa U rpadMKH TPUTOHOMETPUUECKHUX (DYHKITHI.

OO6patHble TpUroHoMeTpudeckre (QYHKIIMH, UX TIaBHbIC 3HAYCHUS, CBOWCTBA U TPapHKH.
Tpuronomerpruueckue ypasHeHus. OTHOPOJHbBIE TPUTOHOMETPUYECKHE ypaBHEHUs. Pemenne
IIPOCTEHIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [IpocTeiiire cucTeMbl TPUTOHOMETPUUECKUX
YpaBHEHUH.

Crenens ¢ 1eMCTBUTENIBHBIM ITOKa3aTeNIeM, CBOMCTBaA cTeneHu. [IpocTeiinie nokazareabHbIe
ypaBHEHMsI U HepaBeHCTBa. [lokazaTenbHas pyHKIUS U ee cBOMcTBa U rpaduk. Yucno

eu GpyHKIHA Y = €.

Jlorapudm, cBoricTBa morapudma. JlecaTUUHBIN U HaTypalbHBIN Jorapudm. [IpeodpazoBanue
JorapupMUUECKuX BbIpakeHuil. Jlorapudmuyeckre ypaBHeHUS U HEPaBEHCTBA.
Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA U IPpaduK.

Crenennast GyHKIHUS U €€ CBOMCTBA U Tpaduk. pparmoHanbHble ypaBHEHHUS.

ITepBuuHBIE IPEACTABIECHUSA O MHOKECTBE KOMIUIEKCHBIX UUCEll. JeHCTBUSA C KOMIUIEKCHBIMU
yucnamu. KoMIuiekcHO conpskeHHbIe ynciia. Moaynb 1 apryMeHT uucia. TpuronoMerpudeckas
¢dopma KOMIUIEKCHOTO yKcia. Pemenue ypaBHeHUH B KOMIUIEKCHBIX YU CIIaX.

MeTtoxa uHTEpBAIOB /IS pelIeHus HepaBeHCTB. [IpeoOpazoBanus rpaduKoB QPyHKIUI: CBUT,
YMHOXXEHHUE Ha YUCII0, OTPAKEHUE OTHOCUTEIBHO KOOPIAUHATHBIX oceil. ['paduueckue MeTo bl
peleHusl ypaBHEHUI U HEPABEHCTB. PenieHue ypaBHEHN 1 HEPABEHCTB, COAEP/KAIUX
IIEPEMEHHYIO T10J] 3HAKOM MOJLYJIS.

CucreMbl I0Ka3aTeIbHBIX, JOrapUPMUUECKUX W UPPALMOHAIBHBIX ypaBHEHUIN. CHUCTEMBbI
[OKa3aTesbHbIX, JIOTapU(PMUUECKUX U UPPALIMOHATIbHBIX HEPABEHCTB.

Bsanmuo obparubie pyHkmmn. ['padukn B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHHUs], CUCTEMBI YPABHEHUH C 1apaMETPOM.

®opmyna bunoma Hetotona. Penienne ypaBHeHHH CTETNIEHU BhIIIE 2 CHICIIUATBHBIX BUJIOB.
Teopema Buera, Teopema besy. [IpuBonnmMelie 1 HenmpuBoguMble MHOTO4IeHBI. OCHOBHAs
TeopeMa aJreopsl.

CuMmMeTpruecKkre MHOTOWIEHB!. LleouncieHHble U [eI03HaYHbIE MHOTOWIEHBI.

HuodanTtoBsl ypaBuenus. Llemasie qpobu. Teopema depma 0 cymme KBapaToB.

CyMMBI U psizibl, METO/IBI CYMMUPOBAHHUS U IPU3HAKU CXOAUMOCTH.

Teopembl 0 IPUOTMKEHUN JEHCTBUTENBHBIX YHUCEN PAllHOHAIbHBIMU.

MHokecTBa Ha KOOPIANHATHON MJIOCKOCTH.

Hepasencto Koum—ByHsAKOBCKOro, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHHUX.
[Tonstue npenena ¢pynkuuu B Touke. IlonsTHe npeaena QyHKIUN B OECKOHEYHOCTH.
AcumnTotsl rpapuka GpyHkuu. CpaBHEeHHE OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIIMX.
HenpepbiBHocTh pyHkiuu. CBoiicTBa HenpepbIBHbIX GyHKIMHA. Teopema Beliepmtpacca.
Huddepenunpyemocts pynkuuu. [IponsBoanas pynkuuu B Touke. KacarenbHas k rpaguky
¢ynkuuu. ['eomerpuueckuit 1 GuU3NYECKHii CMBICI TPON3BOIHON. [IprMeHeHne Mpou3BOIHOM B
¢uzuke. [IpousBonHbie aneMeHTapHbIX pyHKuMi. [IpaBuna nuddepenumpoBanus.

Bropas npousBojHas, ee reoMeTpruuecKuil 1 (PU3NYECKHI CMBICII.

Touku skcTpemMyma (MakcuMyMa U MUHUMYMa). MccnenoBanue 3eMeHTapHbIX (YHKIUN Ha
TOYKHU IKCTpEMyMa, HauOoJIbliee ¥ HAaMMEHbIIee 3HAYSHHUE C TIOMOIIIbIO TPOU3BOIHOM.
[TocTpoenue rpadgukoB GPyHKIHI C TOMOIIBIO MPOU3BOAHBIX. [IpuMeHeHne TPOU3BOAHON MTpH
peueHny 3a7a4d. HaxoxieHue sKkcTpeMyMoB (YHKIMH HECKOJIBKUX TEPEMEHHBIX.
[TepBoobOpaznas. Heonpenenenusiii unterpai. IleppooOpasHblie 371eMEHTapHBIX (QYHKITHH.
[Tnomanp kpuBonuHeHoOM Tpanenuu. @opmyna Hetotona-JIeitOnumna. OnpeneneHHbIi
WHTErpall.

Brruucnenue miomaei miockux Guryp u 00beMoB Tel BpaleHHsl ¢ TOMOIIbI0 HHTErpaa..
Metonpl pemieHust GyHKIIMOHATBHBIX YPaBHEHHUI U HEPABEHCTB.



I'eomerpus

[ToBTOpenwue. Pemenne 3a1ad ¢ UCMOJIb30BAaHUEM CBOMCTB (PUTYp HA IJIOCKOCTH. Perenue 3amaq
Ha JI0Ka3aTeJIbCTBO U IIOCTPOEHUE KOHTPIPUMEPOB. IIpMeHeHne MpoCTENINX JIOTHYECKUX
IIPABUIL

Pewienue 3a1a4 ¢ UCNOJIB30BAaHUEM TEOPEM O TPEYTOJBHHUKAX, COOTHOLLEHUN B IIPSMOYTOJIBHBIX
TPEyrojbHUKaX, (aKTOB, CBSI3aHHBIX C YETHIPEXYrolbHUKaMu. Pemmenue 3anay ¢
UCIIOJIb30BaHUEM (DAKTOB, CBS3aHHBIX C OKPY)KHOCTSIMU. Pelienne 3a1a4 Ha U3MEpeHus Ha
IUIOCKOCTH, BBIYMCIICHUS JUIMH U IIomanel. Penienne 3a1a4 ¢ IOMOIIBIO BEKTOPOB U
KOOpJMHAT.

Harnsagnas crepeomerpus. [Ipusma, napamienenunen, nupaMmuia, TETPasIp.

OcCHOBHBIE IOHATHS TEOMETPUHU B IIPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
[TonsATHE 006 aKCHOMAaTHYECKOM METOJIE.

Teopema MeHnenas i terpasgpa. [loctpoeHne ceyeHnii MHOrOrpaHHUMKOB METOIOM CJIE/I0B.
[lenTpanpHOE mpoekTrpoBanue. IlocTpoenne ceueHnii MHOTOTPAaHHUKOB METOIOM IMPOECKIUH.
CkpenuBaroyecs npsMble B IPOCTPAHCTBE. YTOJI MEXKAY HUMU. MeTo/1bl HaX 0K ACHUS
pPacCTOSTHUI MEXKIY CKPELIMBAOIIMMHUCS TPSIMBIMH.

TeopeMsl 0 apauIeIbHOCTH IPSIMBIX U IUIOCKOCTEN B MpocTpaHcTse. [lapamiensHoe
IPOEKTHPOBaHUE U n300pakeHue puryp. 'eomerpuueckre MecTa TOYeK B IPOCTPAHCTBE.
[leprieHAUKYIAPHOCTD MPSIMON U TUIOCKOCTH. OpTOroHanbHOE IpoeKkTupoBanue. HakinoHHble u
npoekuuu. Teopema o Tpex NepneHIuKyIsapax.

Bunel trerpasgpo. OpToneHTpHUYECKUI TETpadip, KApKAacHbIN TeTpad ip, paBHOTPAHHBII
tetpa’ip. [IpsamoyronbHblil TeTpasap. Menuansl 1 OuMeuaHbl TETPadaApa.

JocTpauBanue TeTpadapa 40 Napajuie/Ienuneaa.

Paccrosust Mexy purypamu B npoctpancTBe. OOIuil nepneHuKyssp AByX
CKpCIIMBAOIIMXCS IIPAMBIX.

Vel B ipoctpancTse. [lepnenaukynapHele miockoctu. [lnomanbs opToroHasbHON NPOEKIUH.
[lepnienauKyIApHOE CeYeHHE MPU3MBbL. TpexXrpaHHbIii U MHOTOrpaHHbIN yron. CoiicTBa
IUIOCKHX YIJIOB MHOTOIPaHHOro yriia. CBOMCTBA IUIOCKUX U JBYTPAHHBIX YTJIOB TPEXIPAHHOIO
yria. TeopeMbl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yria.

Buael MHOrorpanHukoB. Pa3BepTku MHOrorpanHuka. KpaTyaiinme Iyt Ha HOBEpXHOCTH
MHOTOI'PAHHUKA.

Teopema Ditnepa. [IpaBuibHbIE MHOTOTPAaHHUKH. [[BOMCTBEHHOCTD NPaBUIIbHBIX
MHOT'OI'PAHHUKOB.

ITpusma. [Tapannenenunesn. CoiicTBa napaienenunena. [IpsgamMoyronbHbii napamienenumnen.
HaxnonHsle TpU3MBI.

[Tupamuna. Buasl nupaMug. Si1eMeHTHI TpaBWIIbHON upaMusl. [TupaMuas: ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U IpaHsMHU, UX OCHOBHBIE CBOMCTBA.

I1nomany noBepXHOCTEH MHOTOIPAHHHUKOB.

Tena BpaleHus: TWIMHIP, KOHYC, map U cepa. CeueHus uuanHapa, konyca u mapa. [llaposoii
CErMEHT, IIapoBOM CII0ii, I1apoBOl cEKTOp (KOHYC).

VYceuenHas nupaMua U yCEUEHHBIN KOHYC.

OneMeHThI cepuueckoii reomeTpun. Konnueckue cedeHusl.

KacarenbHble npsiMble U M10ckocTH. Bricannsle u onucanuble ceprl. Kacarouuecs cdepsl.
KomOuHarmu ten BpamieHus.

BexTops! 1 koopauHaTel. CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YHACIIO. YTOJI MEKIY
BeKTOpaMHu. CKaJIIpHOE TPOU3BEACHHUE.

VpaBuenue miockoctu. opmysna pacCTossHUS MEX Ty Toukamu. Y paBHeHHE chepbl. Dopmyna
paccTosHUS OT TOUKH JI0 TIocKOoCcTH. CrocoOBI 3a1aHus PSMON ypaBHEHUSIMHU.

Pemenne 3a1a4d u 10Ka3aTeabCTBO TEOPEM C TOMOIIBIO BEKTOPOB U METOJIOM KOOPAMHAT.
DNEeMEHTHI TEOMETPUU MaccC.



[Tousitue o6bema. O6beMbl MHOTOrpaHHUKOB. OOBEMBI Te BpameHus. AKCHOMBI 00beMa.
BeiBog popmyi1 00beMOB IPSAMOYTOJIBHOTO NapajliesIenunea, Ipu3Mbl U mupaMuabl. GopmyInbl
JUIs HAXOXKJeHUs1 00beMa TeTpadipa. TeopeMbl 00 OTHOMIEHUSIX 00BEMOB.
[TpunoxeHus UHTErpana K BEIYUCIEHUIO 00bEMOB U IIOBEpXHOCTEH Ten BpameHus. [nomanpb
cdepuueckoro nosica. O6vem maposoro ciost. [IpumeneHne 00beMOB MPHU pEIICHUH 3a/1a4.
[Tnomans chepsl.
Paseeprka nuimHapa u KoHyca. Ilnomans noBEpXHOCTH NUWIMHAPA U KOHYCA.
KomOuHauyu MHOrOrpaHHUKOB U T€JI BpallleHUs.
[Topo6ue B mpocTpancTBe. OTHOMIEHHE 00BEMOB U IIJIOUIAJICH MOBEPXHOCTEN MOAOOHBIX QUTYP.
JIBr>KEeHMsI B IPOCTPAHCTBE: NTapaJlICNIbHBIN IEPEHOC, CAMMETPHUS OTHOCUTEIIBLHO IIJIOCKOCTH,
LEHTpaJIbHAasi CAMMETPHS, IIOBOPOT OTHOCUTENBHO MPSIMOM.
ITpeoOpa3oBanue nomodus, romoTeTus. Pemenue 3aad Ha MIIOCKOCTU C UCIIOIb30BAHUEM
CTEPEOMETPUYECKUX METOMIOB.
BeposTHOCTb U CTaTUCTHKA, JTOTHKa, TEOpUs IrpadoB U KOMOMHATOPUKA
[ToBropenue. Mcronp30Banue TabIUI] ¥ AUArpaMM JUIS IPEACTaBICHNS JaHHbIX. Pemenune 3anay
Ha IPUMEHEHHUE ONMMUCATENbHBIX XapaKTePUCTUK YHUCIOBBIX HAOOPOB: CPEAHUX, HAUOOJIBLIETO U
HaVMEHBIIIETO 3HAYEHUs, pa3Maxa, TUCIIEPCUN U CTaHAAPTHOIO OTKIOHEHM. Brruncinenue
4acTOT ¥ BEPOATHOCTEH cOObITHI. BbluncieHne BeposiTHOCTEH B ONBITAX C PABHOBO3MOYKHBIMHU
3IIEMEHTAPHBIMH UCX0AaMu. Vcnonp30BaHre KOMOMHATOPUKH. BeruricieHre BeposSTHOCTE!
HE3aBUCUMBIX cOObITHI. Mcrionb3oBanue GopMyIibl CII0KEHUS BEPOSITHOCTEH, TUarpaMm
Ditnepa, nepeBa BeposiTHOCTEH, popmyibl bepryiu.
BeposaTHOCTHOE IPOCTPaHCTBO. AKCHOMBI TEOPUU BEPOSTHOCTEH.
VYcnoBHas BeposATHOCTb. [IpaBrito yMHOXEHHUs BepossTHOCTENH. DOpMyJia ITOJTHOW BEPOSTHOCTH.
®opmyna baiieca.
JluckpetHble ciyyaliHble BETUYUHBI U pacrnpeseseHns. COBMECTHbBIE paclpeleIeHHUS.
Pacnipenienenue cyMMbl U IPOM3BEICHUS HE3aBUCUMBIX CIIy4alHBIX BEIMYMH. MareMaTuieckoe
0’KMJIAHHME U TUCIIEPCHUS CIIy4alHOW BEJIMYMHBI. MaTeMaTH4eCKOe OKUJAHUE U JUCTIEPCHS
CYMMBI CIIy4aliHbIX BEJIMYHH.
bunapHas ciydaiiHas BelIM4MHA, pacupeneneHue bepaymm. I'eomerpudeckoe pacrpeacieHue.
brHOMUMaNbHOE pacnpeielieHHe U €ro CBOWCTBA. [ MIepreoMeTpu4eckoe paclupeieacHue 1 ero
cBoricTBa. HenpepsIBHBIE cilydaliHble BeIM4MHBL. [[10THOCTE BeposiTHOCTH. DyHKIMS
pacupenenenus. PaBHomepHoe pacnpenenenue. [lokazarensHoe pacnpenenesme, ero
napametpsl. Pactipenenenue [lyaccona u ero npumenenue. HopmansHoe pacnipenenenue.
Oynkuus Jlamnaca.
ITapameTpsl HOpMAJIBHOTO pactpeaeneHus. [IpuMepsl cirydaiiHbIX BEIUYNH, IO JYMHEHHBIX
HOpPMAaJIbHOMY 3aKOHY (TIOIpeIHOCTh U3MEPEHH, pocT yenoBeka). LleHTpanbHas npenenbHas
TeopeMa.
HepaBenctBo YeObimeBa. Teopema UebblmeBa u Teopema bepHyniau. 3akoH O0JIBIIMX YUCEI.
Br160pouHbIil MeTOT M3MepeHHs BeposiTHOCTEH. Posib 3akoHa O0MIbIINX YUCEI B HAyKe, IPUPOE
U 00LIECTBE.
KoBapuanus n1Byx cinydaiftbix BenuuuH. [lonstue o koadduunente koppensunn. CoBMeECTHbIE
HaOJI0IeHNUs IBYX ClIydyaliHBIX BeIMYUH. BpiOopouHbIil ko3 duienT koppensaunu. JInneiHas
perpeccus.
Craructuueckas runores3a. CTaTuCTUKA KPUTEPHUS U €€ YpOBEHb 3HaunMocTu. [IpoBepka
MPOCTEUIINX TUIOTE3. DMIUPUUECKUE PACTIPEAEICHHUS U UX CBSI3b C TEOPETHYECKUMHU
pacupeneneHusaMu. Panrosas xoppensnus.
ITocTpoenne cooTBeTCTBUI. IHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBHS. buekunm.
Muckpernas HenpepbiBHOCTD. [Ipunnun upuxne. Koguposanue. J|BonuHas 3anucsk.
OcHoBHbIe TTOHATHS Teopuu Tpados. [lepesbs. JIBonunoe aepeBo. CBs3HOCTh. KOMIOHEHTHI
csizHOCTH. [lyTH Ha rpade. DitnepoBsl U ['aMUIBTOHOBBI MYTH.

Martpuua pacrpenesaeH s 4acoB 110 CoJepKaTelIbHbIM OJ0Kam



Haspanwue paznena

Hassanue TeMel

10
KJIacc
(dac)

11
KJ1acc
(dac)

IToBTOpEeHUE
10 gacos

Pemenne 3amayg (anrebpa 7 — 9 ximaccel)

1.Pemenue 3amay (CBOHCTBA YHCelN, CTEIICHEH M KOPHEH,
MHOTOWIECHOB H APOOHO — PALlMOHAIBHBIX BBIPAYKEHUH)

2. PerieHue TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHUIL, cUCTeM
ypaBHEHHH (Ha JBIKEHUE, COBMECTHYIO paboTy, cMecH)

3.Pemtenue 3a1a4 ¢ UCIOIB30BaHUEM I'PAyCHON Mephl yriia. Moayib
4HCJla ¥ €r0 CBOMCTBA.

4.PerieHne TEKCTOBBIX 33/1a4 C MOMOUIBIO JIMHEHHBIX, KBAJPAaTHBIX U
JIpOOHO-palMOHATBHBIX YPaBHEHUH U MX cHCTeM (Ha IBM)KCHUE,
COBMECTHYIO pabOTy, CMECH H CIUIABBI)

5.Pewienue 3a1a4 ¢ MOMOLIBIO YHCIOBBIX HEPABEHCTB U CUCTEM
HEpaBEHCTB C OJHOH IMepeMeHHOH, ¢ IPUMEHEHHEM H300paskeHHS
YHUCIIOBBIX IPOMEKYTKOB.

6.PemeHne 3a1a4 ¢ MCIIOIB30BAHUEM YHCIIOBBIX (YHKIUH M UX
rpagukoB. Mcrnonbs3oBaHue CBOMCTB U Tpa)KOB JIMHEHHBIX U
KBaIpaTUYHBIX (PYHKIHMH, 00paTHOH MPONOPIIMOHAIIBHOCTH H

dbyHKIMU y = \/; .

7.I'paduueckoe pelicHrne ypaBHEHHE U HepaBeHCTB. Vcnoap3oBanne
ornepanuii HaJy MHOKECTBAMHU U BBICKa3bIBaHUAMMU. VcTionb30BaHNe
HEpaBEHCTB U CUCTEM HEPABEHCTB C OJHOMN MepeMEHHON, YUCIOBBIX
MPOMEXXYTKOB, X O0BETUHEHHH 1 IEPECEUCHHH.

8.ITpuMeHeHNE TIPH PEeIICHUH 3a7ad CBOHCTB apH()PMETHIECKON U
TeOMETPUYECKOH NMPOTPECCHU, CyMMHUPOBaHHS OECKOHEUHOH
CXOJISIIIEHCS] TEOMETPUIECKON IPOTPECCHH.

10

MHuoxectBa
12 yacoB

MHOeCTBa, OTepaliy HaJl MHOXKECTBaMu(IiepeceeHIe,
00BeIMHEHNE, JIOTIOJTHCHHE)

12

DyHKIMHK
23 gaca

YucnoBele QyHKIHN.

10

CrenenHast pyHKIHUS U ee CBOMCTBA U TpaduK.

[Toka3arenpHas U orapupmMudeckas QyHKIHN H UX CBOMCTBA U
rpaduk.

Tpuronomerpust
51 gac

TpuronoMmerpryeckne QyHKINH YUCIOBOTO apIyMEHTA.

10

Tpuronomerpuueckne GpyHKINH

11

IIpeoOpa3oBaHue TPUTOHOMETPUICCKUX BBIPAKCHHUH.

13

TpuronoMeTpryeckre ypaBHEHHsI, HEPABEHCTBA, CHCTEMBI
YpaBHEHHH ¥ HEPaBEHCTB.

17

Cremnenu 1 KOpHU
14 gacos

Kopens n-oii crenenn, cBoiicTBa KOpHEH, mpeoOpa3aBaHne
BBIpOXEHUH, cofiepKanux paaukaisl. CTeneHs ¢ AeHCTBUTEIbHBIM

nokas3arenaeM. CBolcTBa cTeneHei

14

Jlorapudm uucna
14 yacoB

Jlorapudwm, coiicTBa morapugma.

14

Hauana matematnuec-
KOT'0 aHa/jIn3a
30 gacoB

[TpousBoHas.

22

N

ITepBooOpazHast.

VYpaBHeHwus,
HEPABEHCTBA,
CUCTEMBI
YpaBHEHUH,
HEPABEHCTB
66 JacoB

ITokazaTenbHbIE U JTOTapUPMUUECKHE YPABHEHNSI, HEPaBEHCTBA.
CucTeMbl MOKa3aTeIbHbIX, JIOTAPUYMUIECKUX YPAaBHEHUN U
HEPABEHCTB.

20

Pemienue ypaBHEHUI 1 HEPABEHCTB, CONEPKALIUX IEPEMEHHYIO IO
3HaKoOM Mozyis. VppaunoHaibHble

ypaBHeHHs. CHCTEMBI HPPAMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.
Meron MHTEPBAJIOB U1l PELICHUS

HEpaBeHCTB. [ 'padudueckre METONbI pEIICHUs YPaBHEHUH 1
HEPABECHCTB.

Mertobl pemieHnst pyHKIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.
YpaBHeHUsl, CHCTEMBl YPaBHEHHH € TApaMeTPOM

40

KomMmtexcHrle unciia

KomrmekcHbie yncia

10




12 gacos
BepostHOCTB 3akoHbl JIoruki. OCHOBHBIE JIOTHYECKHUE MIPABUIIA. 3
¥ CTaTHUCTHKA, 3agaun Ha IPUMEHEHUE ONNCATENBLHBIX XapaKTEPUCTUK YHCIOBBIX 2
HaOOpOB.
JIOTHKa, TCOpHA Kombunaropuka. 2
rpaoB 1 BeposTHOCTS. 6
KOMOWHATOPHKA JlucKpeTHbIe ClydaiiHble BEIMYMHBI U paclpeeIeHHs. 4
23 yaca Pacnpenenenue cnyyaiiHOM BETUYHHBI. 2
Koppensamuu. 2
Teopwus rpagos 2
I'eomeTpus I'eomerpusa Ha nnockoctu. IloBropenue 8 5
136 u [IpsiMbIe U TIOCKOCTH B TIPOCTPAHCTBE. 38
1.AKCHOMEI CTEPEOMETPHU 5
2.TeopeMsbl 0 TapauIeTbHOCTH IPSIMBIX U TNIOCKOCTEH B 17
MPOCTPAHCTBE.
3.IlepreHANKYIPHOCTD NPSAMBIX M INIOCKOCTEH. 16
MHOTOTpaHHHKH. 14
Tena v MOBEPXHOCTH BpAIICHUS 18
OO0BeMBI TeT U TUIOIAAHN UX TOBEPXHOCTEH 27
MeToa KOOpAWHAT B MPOCTpaHCTBE. [IBIDKEHUS. 6 13
[ToBTOpEeHME IToBTOpEeHME 5 20
254
Utoro 204 | 204
408 gacoB




