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IIOACHUTEJ/IbBHASA 3AIITMCKA

Pabouasi mporpaMma 1o yde6HOMY mpeameTy «MaTtematruka» (0a30BbIi ypoBeHb) (TIpeAMeTHast
obnacte «MaremaTka M HH(pOpPMaTHKa») (Jasee COOTBETCTBEHHO — IIporpaMMa II0 MaTeMaTuHKe,
MaTeMaTHKa) COCTaB/ieHa B COOTBETBCTBUM C (heZiepasibHOM paboueil IpOrpaMMOM 10 yueOHOMY TIpeIMeTy
«MaTtemaTuKa» (0a30BbIi ypOBeHb) U BK/IIOYAeT TIOSICHUTENBHYIO 3allMCKy, CoJiep>KaHue o0ydeHus,
IJIaHUpyeMble pe3y/bTaTbl OCBOEHUsI IPOrpaMMBbl 110 MaTeMaTHKe, TeMaThyeCcKoe IJIaHUpOBaHue.

[MosicHuTeTbHAs 3arucKa OTpaXkaeT OOlue 1e/id U 3alaud U3yUYeHHs MaTeMaTUKU, XapaKTepPUCTUKY
TICUXOJIOTUYeCKUX TIPEAINIOCHIIOK K €€ M3yueHHI0 00yJaroliMHUCs, MeCTO B CTPYKType y4eOHOro riaHa, a
TaK>ke MOJXO/bI K 0TOOPY Co/iepKaHUsl, K Orpe/ie/IeHUI0 TJIaHUPyeMbIX pe3yJibTaToB.

Cogepxanrie 00y4yeHHs] pacKpbIBaeT COJiep)KaTe/bHble JIMHUM, KOTOPbIe TIpeAJararoTcs AJist
00s13aTe/IbHOr0 M3yueHUsl B Ka)KJ0M Kjlacce Ha YPOBHe cpe/iHero o61ijero obpa3oBaHusl.

ITnaHvpyemMble pe3ysbTaTbl OCBOEHHMsS IIPOrpaMMbl [0 MaTeMaTHKe BK/IFOYAlOT JIMYHOCTHBIE,
MeTaripe/]MeTHbIe pe3yJ/bTaTbl 3a BeCh Tepro/, o0yueHUs Ha ypOBHe cpefiHero obiero obpa3oBaHusi, a
TaK>Ke MpeMeTHbIe JOCTIKeHHs 00yUaromerocs 3a KaKAbIi rofi 00yJyeHus!.

[TporpamMMa 1o MaremaTHKe Ha ypOBHe cpejHero o0ilero obpa3oBaHusi pa3paboTaHa Ha OCHOBe
®I'OC COO c yuyéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TIPEBSB/SEMBIX K MaTeMaTHYeCKOMY
oOpa3oBaHMIO, W TpaJWLMM poccuiickoro obOpa3oBaHus. Peanu3anusi TIporpaMMbl 10 MaTeMaTHKe
obecrieurBaeT OB/a/ieHNe K/TFOUEBBIMU KOMITETEHIUSMH, COCTAaBJISIOIIMMU OCHOBY [I/Isi CaMOPa3BUTHS U
HerpepLIBHOTO 00pa30BaHus, L[eJIOCTHOCTb 0011[eKy/IbTYPHOT 0, TMYHOCTHOTO Y M03HaBaTe/TbHOTO Pa3BUTHS
JTMYHOCTH 00yYaroImuxcsl.

B nporpamMme no MaTemaTuKe yUTeHbI WJieH U TMOJIOKEeHHsI KOHLEMIUU Pa3BUTHSI MaTeMaTUueCcKoro
obpa3zoBanus B Poccuiickoii @enepaiuu. B COOTBeTCTBMM C Ha3BaHWEM KOHI[ETIIWM, MaTeMaTHUecKoe
oOpa3oBaHue [JOJDKHO, B YaCTHOCTH, TPeJOCTaB/IATh KaXKA0My 00yuaroiieMycsi BOSMOKHOCTh JIOCTHKeHHsI
YPOBHSI MaTeMaTU4YeCKUX 3HaHWM, He00X0IUMOTr0 IS Aa/TbHeHIIel yCrelnrHowH >Xu3Hu B ob1iectBe. MIMeHHO
Ha pellieHHe 3TOM 3a/jJauM Halle/leHa IporpaMMa 1o MateMaTrhKe 6a30BOT0O YPOBHSI.

Marematiika — OTOPHBIM TIpeAMeT AJsi M3Y4YeHHs CMEeXKHBIX [JUCLMIUIMH, YTO JefaeT 0a3oBYIO
MaTeMaTHUeCKyHo Mo/Ar0TOBKY HeOOX0IUMOM.

[TpakThueckasi TIOJ€3HOCTH MaTeMaTHKH O00yC/iOB/leHa HaaMyleM TPOCTPAaHCTBEHHBIX (oOpM,
KOJIMYEeCTBEHHBIX OTHOLIEHWH, KOHOMHUECKUX pacueToB; HeOOXOJUMOCTbIO MaTeMaTHUeCKuX 3HaHWUW B
MOHUMaHUMA TPUHLMIIOB YCTPOMCTBA M  MUCIIO/IB30BaHUS COBPEMEHHOM TEeXHUWKH, BOCIPHUATUS U
VHTeprpeTaliss pa3Ho00pa3HOM COLMaNbHOM, 3KOHOMHUeCKOW HH(OpMaluM; TpakTUYeCKUX TPUEMOB
reoMeTpUYeCKUX H3MepeHH U TIOCTPOeHW, UnTeHus WHGOPMAaLUM, TIpe/CTaB/eHHOW B BHje Tab/Mii,
JiyarpaMM M rpa(ukos.

ITpriMeHeHre MaTeMaTUUeCKOTO CTU/ISL MBILLJIEHUS], IPOSIB/ISIOIEr0Cs B OIpe/ie/IEHHbIX YMCTBEHHBIX
HaBbIKaX, MpUéMax U MeTOZaX MBILIEHUs uesioBeKa, Tiporieccax 0000IeHusT 1 KOHKpeTU3alliy, aHa/in3a U
CUHTe3a, KIacCUPUKALMM W CHUCTeMaTh3aluM, abCTparupoBaHUs UM aHAAOTUM Kak (OPMHUPOBAHUM
arOPUTMUYECKOM KOMIIOHEHTbl MBILIJIEHWSS W BOCIWTAaHWM YMEHWM [IeWCTBOBaTb I10  3alaHHBIM
a/rOpUTMaM, TI03BOJISIFOIIEH COBEpIIeHCTBOBATh W3BECTHble U KOHCTPYMPOBaTh HOBble. OOBEKTHI
MaTeMaTUueCcKUX YMO3aK/IIOUeHWM, MpaBWia WX KOHCTPYHWPOBAHMS PacKpbIBAIOT MeXaHW3M JIOTMUeCKHUX
MOCTPOEHHH, CTIOCOOCTBYIOT BBIPAOOTKE YMeHH (pOpMyTMpOBaTh, 000CHOBBLIBATE M /JOKA3bIBATh CYK/EHUS,
TeM CaMbIM Pa3BUBaIOT JIOTUUECKOe MbILLIEHHE.

OOyueHre MaTeMaTHKe KaK BO3MOYKHOCTb Pa3BUTHs Y OOyuyarOL[UXCsi TOYHOM, pallMOHA/JLHOW U
vHGOpPMATUBHOW peuM, yMeHHs OTOMpaTh Haubosiee TOAXOASIME $3bIKOBbIE, CUMBOJIMYECKUE,
rpaduueckrie cpe/iCTBa /i/1s1 BbIpaXKeHHUs CY K/IeHUH 1 Har/IJHOTO UX Npe/CTaB/IeHusl.

OObi1iee 3HAKOMCTBO C MeTOZAMH T103HaHUS JeHCTBUTENBHOCTH, Tpe/CTaB/ieHre O TpeiMeTe U
MeTo/le MaTeMaTHKH, ero OT/IWYMs OT METO/[0B eCTeCTBeHHbIX W T'yMaHUTapHBIX HayK, 00 0COOeHHOCTsIX
MpUMeHeHUsT MaTeMaTHUKU [l pellleHUs] HayuHbIX W TPUK/IaJHBIX 3a/lad KaK HeoOXOJWMbI KOMIIOHEHT
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0011[e1 Ky/IbTYpBI.

V3yueHne MaTeMaTHKH CIIOCOOCTBYeT 3CTETHYECKOMY BOCITUTAHHIO UesioBeKa, TOHWMaHUIO
KpacoTbl U H3Sll]eCTBa MaTeMaTUUeCKUX PacCyX/JeHHM, BOCTIPUATHIO reoMeTpuyeckux (opM, YCBOEHUIO
WJiey CUMMeTpUHU.

[TpuopuTeTHBIME HesisiMu 00yueHnsi MatemaTtrike B 10—11 kyaccax Ha 6a30BOM yPOBHe SIB/ISFOTCSL:

o (opMUpOBaHWe  LIEHTPA/JbHbIX  MareMaTMYeCKMX  MOHATHUM  (YMCIO,  BeJIMUMHa,
reoMeTpuueckasi gurypa, repeMeHHasi, BePOSITHOCTb, (DYHKIIMsI), 00eCIeUMBAIOIIUX TIPEEMCTBEHHOCTh U
MepCrieKTUBHOCTh MaTeMaTHyeCKOro o0pa3oBaHusi 00yUaroIuxcs;

o Mo/[BefieHre O0YYarI[UXCs Ha JOCTYIHOM [ii HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTeMaTHKHU U OKPY>Kalolllero Mupa, MoHMMaH1e MaTeMaTUKU KakK 4acTy 0011eil Ky/IbTypbl Ue/ioBeuecTBa;

o Pa3BUTHE MHTEJUIEKTYabHbIX ¥ TBOPUECKUX CMOCOOHOCTEM 00yuaroImxcs, T03HaBaTe/IbHOU
aKTHMBHOCTH, UCC/Ie[|0BaTe/IbCKUX YMEHNM, KpDUTUYHOCTHY MBILLUIEHHS, MHTepeca K U3yUeHHI0 MaTeMaTUKWY;

o dbopmupoBaHue GYyHKI[MOHATBLHOW MaTeMaTUYecKOW TI'pPaMOTHOCTH: YMeHMsI pacrio3HaBaThb
MaTeMaTHUeCKue acrieKTbl B peaslbHbIX >KM3HEHHbIX CUTyalusiXx W TIpU M3YUYeHHUU [JpPYTruxX yueOHBIX
Tpe/IMeTOB, TPOSIB/IEHHsI 3aBUCUMOCTeN 1 3aKOHOMepHOCTel, (JopMy/IMPOBaTh MX Ha si3blKe MaTeMaTHKU U
Co3/aBaTb MaTemMaTUuecKhe MOJeNd, MPUMEHSITh OCBOEHHBbIM MaTeMaTUUeCKWW amrapaT JJisd pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ja4, UHTEPIIPETUPOBATh U OL|€HUBATH [MOTyUeHHbIEe pe3yJ/IbTaThl.

OCHOBHBIMM JTMHUAMM cofiep>kaHusi MaremaTdku B 10-11 kyjaccax sBistoTcs: «Yuoia u
BBIUMC/IeHUs», «AsreOpa» («Asrebpanueckre BBIDaKeHHUs», «YpaBHeHUsi U HepaBeHCTBa»), «Hauama
MaTeMaTUuYecKoro aHanusza», «l'eometpusi» («['eomeTprueckue (GUTypbl U HUX CBOWCTBa», «M3mepeHue
reoMeTpUUecKrX BeJMUMH»), «BeposiTHocTh M cratucThKa». Cojep)kaTenbHble JUHUMA Pa3BUBAKOTCA
rapa’siie/ibHO, Ka)k/iasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OZJHAKO He He3aBUCUMO OJ[Ha OT JPYTOM, a
B TECHOM KOHTAKTe W B3aUMOZEWCTBUM. VX 00BequHseT JIoruuecKasi COCTaBJISIONasi, TPaJAWUI[MOHHO
TpUCylllasg MaTeMaTMKe M TMPOHM3bIBAaKOLasl BCe MaTeMaTHyeckKrhe KypChbl U COZeprkaTeslbHble JIMHUU.
CdopmymupoBanHoe B ®T'OC COO TpeboBaHMe «BjajleHHe METOAAaMH [[0Ka3aTebCTB, a/lrOPUTMaMU
pellieHuUs 3a/ja4y, yMeHre (pOpMyJIMpOBaTh OMNpe/ie/ieHus], aKCHOMbl U TeOpPeMbI, TIPUMEHATb WX, MPOBOJUTh
JlOKa3aTesbHbIe PACCY)X/IeHUS B XOZie peIleHHWs 3a/lauy» OTHOCUTCS KO BCeM Yy4yeOHBIM Kypcam, a
(dbopMUpOBaHMe JIOTMYECKMX YMEHHWH pacrpefiesisieTcss 1Mo BCeM rojiaM oOyueHUsi Ha YpPOBHe Cpe/iHero
ob1jero obpa3zoBaHusi.

B cootBerctBuu ¢ ®I'OC COO MareMaTHKa sIBJ/sSIeTCS 00si3aTe/IbHBIM TIPeIMETOM Ha JIaHHOM
ypoBHe o0Opa3oBaHus. [Iporpammoli 1o mMareMaTHWKe MpeAyCMaTpPUBAeTCs W3yueHHe yueOHOro rpeameTa
«MaTeMaTHKa» B paMKaX TpPEX y4eOHbIX KypcOB: «Ajrebpa ¥ Hauaja MaTeMaTHUeCKOTO aHau3a»,
«['eomeTpus», «BeposATHOCT U cTaTUCTHKa». POPMUPOBaHUE JIOTMYECKUX YMEHWW OCYLeCTB/ISIeTCS Ha
MPOTSDKEHUM BCeX JieT o0ydyeHUsi Ha YpOBHe cpejHero o0ilero o0Opa3oBaHHsi, a 3/IeMeHTbI JIOTUKU
BKJIIOUAIOTCS B COJIep>KaHKe BCeX Ha3BaHHBIX BhIIIe yUeOHbBIX KypCOB.

OO011jee yKC/I0 YacoB, peKOMeH/JOBaHHBIX /I/Is1 U3yueHHs MaTeMaTUKH — 340 uacoB: B 10 kmacce — 170
yacoB (5 yacoB B Hefiesnt0), B 11 kiacce — 170 yacoB (5 4acoB B Heies0).

[TnaHupyeMble pe3y/bTaTbl OCBOEHHsI TIPOTPaMMbl TI0 MaTeMaTHKe 0a30BbIM ypOBeHb Ha YPOBHE
cpeHero o01ero oopa3oBaHusl.

B pe3synbTare u3yueHuss MaTeMaTHK{ Ha ypOBHe cpejHero o0ijero obpasoBaHust y oOyuaroljerocs
OyayT copMHUpOBaHBI Clie/[yIOIIHe TUUHOCTHBIE Pe3y/IbTaThI:

1) rpaXkaHCKOr0 BOCITUTaHUS:

. CcOPMUPOBAHHOCTh ~ TPAKAAHCKOM  TO3WLMM  OOydaromerocs Kak akKTHUBHOTO M
OTBETCTBEHHOTO0 4YjieHa pOCCUHCKOro oOIjecTBa, TIpeJcTaB/ieHWe O MareMaTU4ecKMX OCHOBax
(YHKI[MOHMPOBAHUS PAa3/IMUHBIX CTPYKTYP, SIBJIEHUH, MTPOLieyp IPa’KAaHCKOTr0 0011jecTBa (BEIOODHI, OTTPOCHI
Y JIpyroe), yMeHHe B3aUMOZENCTBOBaTh C COLMaIbHbIMUA UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKLIUSAMU U
Ha3HaueHuewM;

2) MaTpUOTUUECKOT0 BOCTIUTAHUSL:

o c(hOpMHPOBAHHOCTh POCCHUUCKON T'PaKIAHCKOW HAEHTUYHOCTH, yBa)KeHUsI K TPOILJIOMY U
HaCTOALLeEMY POCCUHMCKON MaTeMaTHUKH, LIeHHOCTHOE OTHOLLEHHUE K JOCTH)KEHHSIM POCCUNCKHUX MaTeMaTHUKOB
Y POCCUMCKOM MaTeMaTH4eCKOM LIKOJIbl, UCTO0/Ib30BaHHUe 3THUX JOCTH)KEHUH B JPYTUX HayKaX, TeXHOJIOTHSX,
chepax S5KOHOMUKY;

3) lyXOBHO-HPABCTBEHHOT'0 BOCTTUTAHUS:
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. 0CO3HaHHe JYXOBHBIX [[EHHOCTeM POCCHICKOTO Hapo/a, ChOpPMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HaHUs, ITUUECKOTO TIOBE/IEHWs, CBSI3aHHOTO C TIPAKTHMUECKUM TIPUMEHEHWeM JIOCTIDKEHWN HayKu |
JlesITeIbHOCTBI0 YUEHOT0, 0CO3HaHKe JIMYHOrO BK/a/id B TIOCTPOeHNe YCTOMUMBOTo OyayIero;

4) 3CTeTUYECKOTO BOCTIUTAHUSI:

. 3CTeTUYeCKOe OTHOILIeHHe K MHUPY, BKJIFOUasi 3CTETUKY MaTeMaTHUeCKHX 3aKOHOMEPHOCTeM,
00BEKTOB, 3a/la4, PeIIeHWH, pacCy>XAeHHW, BOCTPUMMYMBOCTE K MaTeMAaTHUECKUM aclieKTaM pa3/IuuHbIX
BH/IOB UCKYCCTBa;

5) hU3MUeCcKOro BOCIUTAHUS:

. c(OpMHPOBAHHOCTh YMEeHUsI TIPUMEHSITh MaTeMaTHUecKre 3HaHWSI B MHTepecax 3/0pOBOTO M
Oe3oracHoro oOpa3a >KW3HW, OTBETCTBEHHOE OTHOILEHWe K CBOEMY 3/[I0POBBIO (3ZI0POBOE TMHTaHUe,
cbanaHCUPOBaHHBIA PEKUM 3aHSATUHW U OT/bIXa, peryJspHas ¢usuueckas akKTUBHOCTB), (u3ndeckoe
COBEPIIIEHCTBOBAHME TIPU 3aHITHSIX CTIOPTUBHO-03/10POBUTE/TBHOM [IeATETLHOCTBIO;

6) TPyZ0BOrO BOCIIUTAHUS:

J TOTOBHOCTb K TPY[y, OCO3HaHHE IIeHHOCTH TPYAOJIIO0Us, WHTepeC K pa3uuHbIM cdepam
npodeCCOHAIBHON [1eSITeNIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U e€ TPUIOXKeHUsIMU, YMeHWe COBepIIaTh
0CO3HaHHBIN BBIOOD OyyIlieli Mpodeccuu M peasu3oBbIBaTE COOCTBEHHBIE )KU3HEHHBIE T/IaHbI, TOTOBHOCTh
M CIIOCOOHOCTh K MareMaThudeckoMy 00Opa30BaHHIO M CaMOOOpa30BaHWIO Ha TPOTSDKEHWUM BCEHW JKU3HH,
TOTOBHOCTb K aKTUBHOMY YUaCTHIO B PellIeHHUH MPAaKTUUeCKUX 3a/lau MaTeMaTHUeCKOol HarpaBIeHHOCTH;

7) 9KOJIOTUYEeCKOTO BOCITUTAHHUS:

J C(OPMHUPOBAHHOCTh ~ JKOJIOTMUECKOW  KY/IbTYpbl, TIOHUMaHWe BJUSHHUS  COLMA/IbHO-
KOHOMHUECKHMX TPOL[eCCOB Ha COCTOSIHME TPUPOJHOM M COLMAIBHOM CpeZibl, OCO3HaHWe TI/100aTbHOTO
XapaKTepa 3KO0JIOTUUeCKUX Mpo0h/ieM, OpUeHTAL[Usl Ha MPUMeHeHHe MaTeMaTUYeCKUX 3HaHWH ISt PeIeHus]
3a71a4 B 00/1aCTH OKpPY»Kalollleil cpefibl, TUIaHMPOBaHKe TIOCTYIKOB M OLIEHKH WX BO3MOXKHBIX TTOC/IeZCTBHUM
[L7Is1 OKpY>Karolllel cpefibl;

8) LIeHHOCTH HayYHOTO MTO3HAHUS:

. Cc(OpPMHUPOBAHHOCTh MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKd W OOIIeCTBEHHOW TIIPAKTHMKHM, TIOHMMaHWe MaTeMaTHuecKoil HayKu Kak cdepbl desoBeueckoi
JesITe/IbHOCTH, JTaroB €€ pa3BUTHS M 3HAYMMOCTH /11 PAa3BUTHS LUBWIM3aLUM, OBJIA/IeHUE SI3BIKOM
MaTeMaTUKHd U MaTeMaTH4ecKoW KyJbTYPOW KakK CpPe/ICTBOM TIO3HAHHS MUPA, TOTOBHOCTH OCYII|ECTBIISTH
TIPOEKTHYIO U UCCJIe/I0BATEILCKYIO AeATeTbHOCTh UHAVUBUYAIBLHO U B TPYIITIE.

B pe3ynbrare U3yueHUss MaTeMaTHKW Ha YpPOBHe cpefiiHero obiero obpa3oBaHus y o0Oyuarorierocs
OyayT chopmupoBaHbl TM03HABaTe/lbHbIE YHUBEpPCATbHbIE yueOHblEe [JeWCTBUS, KOMMYHHUKAaTHBHBIE
yHUBepca/ibHble yueOHble [eHCTBUSs, pery/siTUBHble YHHBepCajbHble yueOHble [eMCTBHUs, COBMECTHast
JesITeTbHOCTb.

Y obyuaromjerocsi 6yayT chopmMupoBaHbl ciiefytoie 0a30Bble JOTHUeCKHe NelCTBHUS KaK uacThb
T03HaBaTe/IbHBIX YHUBEPCATbHBIX yUueOHbBIX AeHCTBUI:

. BBISB/ISITh M XapaKTepPHU30BaTh CYIIleCTBEHHble TIPU3HAKM MaTeMaTUYeCKUX OOBEeKTOB,
TOHSITUM, OTHOIIEHWH MeXIy TOHATUIMU, (OPMYIHMPOBATh OTpe/e/IeHHs TOHATHH, YCTaHAB/IUBATh
CYIIeCTBeHHBIN TpPU3HAK KIacCU(UKAI[MM, OCHOBaHUS A 0000IIeHUss W CpaBHEHWs, KpUTepUH
TIPOBOAMMOTO aHa/IN3a;

. BOCIIDUHUMATh, (OPMY/IMpOBaTh ¥ TPeoOpa3oBbIBaTh CYXKJEHUS: yTBepAUTeNbHble U
OTpUliaTe/bHbIE, AMHUUHbBIE, YaCTHBIE U 00IIIMe, YCIOBHBIE;

. BBISB/ISITh MaTeMaTHueckre 3aKOHOMEDHOCTH, B3aMMOCBSI3M W TPOTHBOpeursi B (hakTax,
JAHHBIX, HAOIO/IEHUAX W YTBEP)KAEHUSX, TpejjlaraTh KPUTEPUM [ BBISBJIEHHST 3aKOHOMEDHOCTEH U
TPOTUBOPEYMH;

. JefaTb BBIBOJIBI C WCIO/Ib30BaHWEM 3aKOHOB JIOTUKH, [eJYKTUBHBIX W WHIYKTHBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUM 10 aHaJI0THY;

J MIPOBOZIUTE CaMOCTOSITESTBHO [J0KA3aTe/IbCTBa MaTeMAaTUUeCKUX YTBEPXKJeHUH (TIpsMbie U OT
MPOTHMBHOT0), BBICTPaWBaTh AapPryMeHTAal|Mi0, TPUBOAUTL TPUMepPbl W KOHTPIPUMepbI, 000CHOBBHIBATh
COOCTBEHHBIE CY>KJEHHUS U BBIBO/IBI;

J BbIOMpaTh crocob pelieHust yueOHOM 3a7jau (CpaBHMBATb HECKOJILKO BapUAHTOB PelleHws,
BbIOMpaTh HaubosIee MOAXOASAIINN C YUETOM CAMOCTOSITE/TEHO BbI/Ie/IEHHBIX KDUTEPHEB).

Y obyuatommerocst 6yayT chopmMupoBaHbl ciieiyroifie 6a30Bble MCCIefo0BaTeNbCKUe AeHCTBUS KaK
YacTh M03HaBaTe/IbHbIX YHUBEPCATbHBIX yueOHbIX AeHCTBU:



5

. HCI0JIb30BaTh BOMPOChI KaK HCC/e/j0BaTe/TbCKUH MHCTPYMEHT I03HAHUS, (OPMY/IUPOBATh
BOMPOCHI, (UKCUPYIOIIEe TPOTHUBOpeure, npobjieMy, yCTaHaB/IMBaTh MCKOMOE U JJaHHOe, (hOpMHPOBAThH
TUIOTe3Y, apTyMEHTUPOBATh CBOIO TIO3UIUI0, MHEHHE;

. MPOBOJUTh ~ CaMOCTOSITE/IbHO  CIJIAHWPOBAHHBIA ~ 3KCTIIEPUMEHT,  MCC/Ie[JOBaHHE  TI0
YCTaHOBJ/IEHHIO 0COOEHHOCTEM MaTeMaTHUeCcKoro 00beKTa, sIB/IeHMs, MPOLeCcca, BbISABIEHHIO 3aBUCUMOCTeH
MeXy 00beKTaMH, sIBIEHUSIMU, TIPOLIECCAMU;

. CaMOCTOATE/ILHO (OPMY/IMpPOBaTh 0000IEeHNUs W BbIBOALI MO pe3y/bTaTaM MPOBEAEHHOTO
HaOJIIOZIeHNs, WCC/Ie[JOBaHUs, OILIeHHMBaTh [JOCTOBEPHOCTh TIOJIyUE€HHBIX pe3y/IbTaTOB, BBIBOJOB M
0000111eHI;

J MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKe BbIZIBUTaTh MPEATIOI0KEHUS O €r0o
Pa3BUTHUU B HOBBIX YC/IOBUSIX.

Y obOyuaromierocss  O0yayT chopMupoBaHbl yMeHHs paboTaTth C uHbopMalyel Kak uacTb
M03HABATe/TbHbIX YHUBEPCAbHBIX YUeOHBIX [[€HCTBUMN:

J BLISIB/IATL lepULUTHI UH(GOPMAILUY, JaHHBIX, HEOOXOAWMBIX [/ OTBeTa Ha BOMPOC U /st
pelieHus 3a/jaum;

J BbIOMpaTh  MHGOpPMAlMI0 W3  WCTOYHUKOB  pas/IMUHbIX  TUIOB,  aHAJU3UPOBATbh,
CHCTeMaTH3UpOBaTh Y MHTEPIPeTUPOBaTh MH(OPMALIMIO Pa3TMYHbIX BUJOB U (HOPM TpeCTaBIeHMS;

J CTPYKTYPUPOBaTh MH(POPMALIMIO, TIPe/ICTaB/sITh €€ B pa3/MuHbIX (JOopMax, WUUITFOCTPUPOBATh
rpaduuecky;

. OLIeHMBATh Ha/I&KHOCTh MH(OPMALIUY TI0 CAMOCTOSITE/ILHO C(hOPMYIMPOBAHHBIM KPUTEPUSIM.

Y obyuatomierocsi OyayT chopMHUpOBaHBI yMeHMs: OOLeHHsI KaK YacTh KOMMYHHUKATHBHBIX
YHUBepCa/IbHbIX yueOHbIX JelCTBU:

. BOCIIPUHUMAaTb U (DOPMYJIUPOBaTh CY)KJEHHSI B COOTBETCTBUM C YCIOBUSIMM U LieJIIMU
o0I111eHus1, ICHO, TOUHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PeHHsI B YCTHBIX U MMCbMEHHBIX TEKCTaX, /jaBaTh
TIOSICHEHUSI 110 X0y pelleHHs 3a7jaul, KOMMEeHTHPOBaTh [10/yUeHHbIN pe3y/ibTar;

. B Xofle oOcyX/eHUs 3aJaBaTh BOIMPOCHI IO CyIIeCTBY 00Cy)K7aeMoil TeMbl, NpoOseMsbl,
pelllaeMO# 3a/lauM, BbICKa3blBaTh U/leH, Halle/leHHble Ha MOUCK pelleHHs], COMOCTaB/sATh CBOM CYXX/eHUS C
CY)X/IeHUSIMM PYTHUX YUYaCTHUKOB Auasora, oOHapy)KuUBaTh pa3/duue U CXOJCTBO MO3ULMH, B KOPPEKTHOMH
tdhopme hopMynrpoBaTh pa3HOT/IaCHsi, CBOM BO3DayKeHUS;

o Mpe/ICTaB/IsATh pe3y/bTaThl peIlleHdsl 3a/jaud, SKCIepUMeHTa, WCC/Ie[0BaHusl, MPOEKTa,
CaMOCTOATE/ILHO BBIOMpaTh (OpMaT BBICTYIUIEHHST C YYETOM 337lad TIpe3eHTalMHd U 0cobeHHOCTei
ayIUTOpUHU.

Y obyuatommerocst OyayT chopMUpOBaHbI YMeHUsI CaMOOPTaHM3alMM KakK YacTh PperyJsTHBHBIX
YHUBepCa/IbHbIX yueOHbIX JelCTBU:

. COCTaB/ATh I/IaH, aATOPUTM pelleHus 3a/laud, BBIOMPATh CrOCOO pelleHHsT C yUYETOM
HMMEHOIIMXCS PecypcoB U COOCTBEHHBIX BO3MOXKHOCTeHM, apryMeHTHPOBaTh U KOPPEKTHPOBATb BapUAHTHI
pelleHN ¢ y46TOM HOBOM MH(OPMAaLUH.

Y obyuatomierocsi OyayT chopMupoBaHbl yMeHUs CAMOKOHTPO/S KaK YacTb peryJsiTUBHBIX
YHHBepCa/lbHbIX YueOHbIX /1eHCTBUIA:

. BJIaZleTb HaBbIKAMH [103HaBaTebHOM pequieKCMU KaK OCO3HaHUs COBepLIaeMbIX JeMCTBUU U
MBIC/TUTE/TbHBIX TIPOLIECCOB, UX Pe3y/bTaToB, Ba/|eTh ClIoco0aMy CaMONPOBEPKH, CAMOKOHTPOJIS TIpoLiecca
Y pe3y/ibTaTa pellleHrs MaTeMaTUuecKoM 3a/iauy;

. npeJBU/leTh TPYJAHOCTH, KOTOpPble MOTYT BO3HUKHYTh IIPU pelleHUM 3aJlaud, BHOCHUThb
KODPEKTUBBI B JleATe/IbHOCTb Ha OCHOBE HOBBIX 0OCTOSATeNbCTB, JaHHbBIX, HaliIeHHBIX OIIMOOK, BbISIB/IEHHBIX
TPYHOCTEW;

. OLIeHMBaTb COOTBETCTBHME pe3yJbTaTa LieJil U yCIOBUSM, OOBSICHATb MPUUUHBI JJOCTHXKEHUS

WM HeJOCTW)KEHUsl pe3y/bTaTOB /esTe/IbHOCTH, HAaxXOAWTh OIIMOKY, /aBaTh OIIEHKY MPHOOpPETEHHOMY
OTIBITY.

Y obyuatorrierocst 0yayT chopMrUpoBaHbl YMEHUsSI COBMECTHOMU ZIesITeTbHOCTH:

J MOHMMaTh YW WCMO/b30BaTh TMPEUMYIIIECTBA KOMAaHZHONW W WHAMBUIYATbHOW pabOThI MpH
pellleHuH yueOHBIX 3a/lau, MPUHUMATh IeJIb COBMECTHOM /IesTebHOCTH, IJIAHUPOBATh OPraHW3alHIo
COBMeCTHOW paboThl, pacrpezensTb BUIbl pabOT, JAOrOBapUBAThLCS, OOCY)KAATh TPOLIECC W pe3y/bTaT
paboTel, 0600111aTh MHEHUST HECKOJTBKUX JIFOZIEH;

J yuacTBOBaThb B TPYyMIOBBIX (opMax paboTel (00CYXAeHHs, 0OMeH MHEeHWH, «MO3TOBbIe
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IITYPMbI» U WHBIE), BBHITIOMHATH CBOIO YaCTh PA0OTHI M KOODJUHHUPOBATh CBOM JIEUCTBUS C IPYTUMU WieHaMH
KOMaH/Ibl, OLleHHMBaTh KaueCTBO CBOETO BKJaja B OOLWI MPOAYKT MO KpUTepUsiM, CHOpMYTUPOBAHHBIM
yJaCTHUKaMH{ B3aMMO/IeMCTBUSI.

[TpeameTHBbIe pe3y/bTaThl OCBOEHMS MPOrpaMMbl TI0 MaTeMaTHKe Ha 0a30BOM YpPOBHE Ha YpOBHe
cpeaHero ob1ero o6pa3oBaHUs Tpe/iCTaB/eHbl TI0 rojjlaM 00yueHHs B paMKaX OT/e/IbHbIX YueOHBIX KypCOB
B COOTBETCTBYIOIIUX pa3jesiaX MporpaMMsbl 0 MaTeMaTuKe.
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2.1.6.1. PABOYAA IIPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA WU HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

INIOACHUTEJ/IBHASA 3AIIMCKA

YuebHbIl Kypc «Anrebpa ¥ Hayasa MaTeMaTHYeCKOTro aHanr3a» obecrieurBaeT HHCTPYMEHTA/IbHYO
0a3y /71 M3y4eHus: BCeX eCTeCTBeHHO-HayUHbBIX KypCOB, (hopMUpyeT jlorndeckoe U abCTPaKTHOE MBILIeHHe
00yyaroImxcs Ha YpOBHe, HeOOX0AMMOM /IJisi OCBOEHHsI yueOHBIX KYPCOB MH(OPMAaTHKH, 00I1IeCTBO3HAHUS,
HCTOPHM, CJIOBECHOCTH. B pamkax yueOHOro Kypca «Ajrebpa M Hauyala MaTeMaTHUeCKOrO aHaju3a»
oOyuaroIecsi OB/IaZieBalOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTopasi (JOpMYJIUPYeT CBOM
JOCTIDKEeHHs] B MaTeMaTU4eCKoU (opme.

YueOHbIN Kypc anreOpel M Hayaa MaTeMaTUYeCKOro aHaaM3a 3aK/iaJjblBaeT OCHOBY JJIs yCIIELTHOrO
OBJIafieHUsI 3aKOHaMH (W3UKH, XVMHUW, OWOJIOTHM, TIOHUMAHUS OCHOBHBIX TEHZEHIUH SKOHOMHUKH U
00IL[eCTBEHHOW >KWU3HH, TI03BOJIIET OPUEHTUPOBATbCS B COBPEMEHHBIX LU(PPOBBIX U KOMITBEOTEPHBIX
TeXHOJIOTHSIX, YBEPEHHO WCII0/b30BaTh WX B TIOBCEAHEBHON >KW3HU. OBajeHre abCTpaKTHBIMH U
JIOTUYeCKU CTPOTMMH MaTeMaTUYeCKUMM KOHCTPYKLUSIMUA pPa3BHBAaeT YMEHHE HaXO[UTb 3aKOHOMEDPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPXKJEHUsI, MCTIO/h30BaTh 0000I|eHre Y KOHKPeTH3al[|io, abCcTparupoBaHye
U aHajoThio, OpMHUpPYeT KpeaTMBHOE W KPUTHUECKOe MbIIUIeHWe. B Xoze u3yuyeHus aareOpbl M Hada
MaTeMaTUYeCKOr0 aHaju3a Ha YpPOBHe cpeqHero ofOiero obpa3oBaHMsi 00ydaroluecs TOTydyaloT HOBBIMA
OTIBIT PeIIeHUs MPUK/IaJHbIX 3a/lady, CAMOCTOSTE/ILHOTO TIOCTPOEHUs MaTeMaTHUeCKUX MOZesel peasbHbIX
CUTyalluli W WHTEpIPeTaliy T[IOJyUYeHHBIX peIleHHH, 3HAKOMATCS C TIpUMepaMyd MaTeMaTHUeCKUX
3aKOHOMEPHOCTEH B TIPUPO/Ie, HayKe W B UCKYCCTBE, C BBIZAAIOIIMMUCS MaTeMaTUIeCKUMH OTKPBITUSMHU U UX
aBTOPaMH.

YueOHbId Kypc anreOpbl M Hayal MaTeMaTHUeCcKOro aHanu3a o00safjaeT 3HAUMTe/IbHBIM
BOCIUTATe/IbHBIM TMOTEHIMAZIOM, KOTOPBIH pean3yeTcst Kak yepe3 yueOHbIN MaTepHal, CrioCOOCTBYIOIINMI
(OopMHPOBaHHIO HAYYHOTO MUPOBO33DEHMs, TaK U Uepe3 Crielin(UKy yueOHOU /esTe/TbHOCTH, TpeOyroleit
CaMOCTOSITE/IBHOCTH, aKKyPaTHOCTH, TIPOJOJDKUATETbHON KOHI[EHTPALMM BHUMAHUS M OTBETCTBEHHOCTH 3a
TOJTyYeHHBIN pe3y/ibTar.

B ocHOoBe Meromuku oOydeHusi asreOpe W HayajaM MaTeMaTHUeCKOTO aHaju3a JIeKUT
JiesITe/TbHOCTHBIA TIPUHLIAT 00yueHusl.

B CcTpyKType MporpaMMmeI 1o anrebpe v Hayaaam aHaju3a BBIEISFOTCS CIeAYIOLIAe CO/lep>KaTebHO-
MeTOZMUecKre JIMHUK: «Uucia U BbIUMCIeHUs», «DYHKIMU ¥ TPadUKU», «YDaBHEHUST U HEPABEHCTBA»,
«Havanma wmaremaTWyecKoro aHamm3a», «MHOXeCTBa U JIOTMKa». Bce OCHOBHBIE COJiepKaTelbHO-
MeTO/[UUeCKre JIMHUM W3YYaloTCsl Ha TIPOTSDKEHWM [BYX JieT oOyueHWs Ha YPOBHe cCpeJHero oOIiero
oOpasoBanusi. [laHHBIN y4eOHBI KypC SIB/ISIeTCS WHTeTPaTUBHBIM, 00beuHsisi B cebe copepikaHue
HECKOJIbKUX MaTeMaTUYeCKUX [AWCIUIUIMH: anrebpa, TPUTOHOMETPHs, MaTeMaTHUeCKWH aHaau3, TeOpHs
MHOXKeCTB ¥ Jpyrue. OOydaromyecss OB/aZieBalOT INMPOKHMM MaTeMaTHUeCcKUM anrapaTtoM, y HHX
Toc/ie/[oBaTeIbHO OPMUPYETCS ¥ COBEPIIIEHCTBYETCSl yMeHHe CTPOUTh MaTeMaTU4YeCKyIo MO/ieJib peabHOM
CUTyal[uM, TIPUMEHSITh 3HAHUs, TOJydeHHble B y4eOHOM Kypce «Anrebpa ¥ Hauaja MaTeMaTHUeCKOro
aHa/mM3a», [JIS1 PpelleHUuss CAMOCTOSATeNIbHO CQOPMYIMPOBAaHHOM MaTeMaTU4YeCKOW 3aJjaud, a 3aTeM
VHTEePIIPeTHPOBATh MOJTyYeHHbIN pe3ybTar.

CojeprkaTe/TbHO-MeTOAUYeCKast JIMHUS «UKcia U BBIUMC/IeHNs» 3aBepliiaeT (OPMHUPOBaHKE HaBBIKOB
WCTIONIb30BAHUS  [IeMCTBUTENBHBIX UMCeJ, KOTOpOe ObUI0 HauaTo Ha YPOBHE OCHOBHOTO 0OIero
obpasoBanusi. Ha ypoBHe cpeziHero obirero obpa3oBaHusi ocoboe BHHMaHHe yAenseTcsi (JOPMHUPOBAHHIO
MPOYHBIX BBIYMC/TUTE/IBHBIX HABBIKOB, BK/TIOYAIOIIMX B Ce0s WCIIO/b30BAHUE Pa3/UuHBIX (OPM 3armmcH
JeMCTBUTEILHOTO YWC/Ia, YMEHHe paljMOHaJbHO BBHIMO/HATL JEWCTBUS C HUMH, [e/1aTh TPUKUJKY,
oLleHMBaTh pe3ynbTar. OOydyaroiuecs: IMOJMY4YalOT HABBIKM TPUOMDKEHHBIX BBIUMC/IEHUH, BBITOTHEHUS
JeMCTBUIA C YMC/IaMH, 3alMCaHHBIMU B CTaH/ApTHOHM ()OpMe, MCIO/Ib30BaHUS MaTeMaTUUYeCKUX KOHCTaHT,
OLIeHWBAHUS YHC/IOBBIX BBIPAKEHUI.

CopepxaTtenibHasi JIMHUSI «YDaBHEHUST W HEPAaBEHCTBa» peaM3yeTcss Ha TPOTSHKEHUM BCEro
oOyueHWssT Ha ypOBHe cpefHero oOIIero o0Opa3oBaHWs, TIOCKOJBKY B Ka)KIOM pasfiesie MpOorpamMMbl
Npe/lyCMOTPEHO pellleHre COOTBeTCTBYIOLMX 3a7au. OOydaromjuecsi OB/aZieBaloT pa3/TMUHbIMU MeTOZaMU
pellleHus]  [eNblX, palMOHANbHBIX, UWPPAlMOHA/NBHBIX, MOKA3aTe/lbHBIX, JIOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHWH, HEPaBeHCTB W WX cHUcTeM. [losydyeHHbIe YMEHHS WCIIO/Ib3YIOTCS
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MIpU UCC/IeloBaHUA (YHKLMKA C TIOMOLIbIO TPOM3BOJHOM, pelleHWd TNpUKIaJHbIX 3ajad U 3a/ad Ha
HaxXOXKJeHre HauOOo/bIINX U HaMMeHbILWX 3HaueHuM ¢yHKUMU. [laHHasi cofiepKaTesibHast JIMHUS BK/TIOYaeT
B cebs Takke (OpMUPOBaHWE YMeHHWM BBINOJHATH PACUeThl M0 ¢opmysaM, mpeoOpa3oBaHUsl LIeNbIX,
palMoHaNbHbIX, UPPALIMOHA/IBHBIX U TPUTOHOMETPUUECKHX BbIpaXKEHUH, a TakK)Ke BbIpaXKeHWH, COZleprKalliux
cTerieH U jiorapudMel. B xozie u3yuenus anrebpanueckoro MaTeprasa MpOMCXOAUT JanbHellliee pa3BUTHe
JITOPUTMUYECKOTO U abCTPAKTHOTO MBILUIeHUsT 00ydJaroluxcsi, (pOpMUPYIOTCS HaBBIKM [ielyKTUBHBIX
paccyx/eHui, paboTbl C CUMBOJBHBIMU (hOpMaMH, TpeZCTaB/eHUsi 3aKOHOMEPHOCTel W 3aBUCHMOCTel B
BUJle PpaBeHCTB M HepaBeHCTB. Anrebpa mipezsiaraetT 3¢¢eKTUBHble WHCTPYMEHTHI [JIsi pelleHUs
MPaKTUYEeCKUX U eCTeCTBEHHO-HAYYHBIX 3a/lau, HarJIsiAHO [JeMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa
HayKHU.

Copep>xaTenbHO-MeTOAUYecKasi MUHUS «DyHKIUU U TrpaQUKu» TeCHO TepervieTaeTcs C ApyTruMU
JMUHUSMU  y4eOHOTO Kypca, TOCKOMbKY B KaKOM-TO CMbICTe 3alaéT TI0C/Ie[0BaTeIbHOCT HU3yueHUs
MaTepuasa. V3yueHue CTelleHHOM, MOKa3aTe/lbHOM, JT0rapupMUueckord U TPUTOHOMeTPUUECKUX (DYHKLMM,
WX CBOMCTB U rpayKOB, UCIOIb30BaHKe (PYHKLUI [/ pellleHus 3aflau U3 JPYyrux yueOHbIX TpeZiIMeTOB U
peabHON JKM3HM TECHO CB3aHO KaK C MareMaTW4YeCKUM aHaJu30M, TaKk M C pellleHWeM ypaBHeHUW U
HepaBeHCTB. [Ipu 3ToM Oosibllioe BHUMaHHe y/jiesisieTcsi (OPMUPOBAHMIO YMeHHsl BbIpaXkaTb (hopMyJiamMu
3aBHCUMOCTH MeX/ly pa3/U4YHbIMU BeJIMUMHAMU, UCC/Ie/I0BaTh MOyUeHHble (PYHKIUU, CTPOUTh UX TPaQUKHU.
Matepuan cofiep>kaTenbHOM JIMHUM Halle/leH Ha pa3BUTHE YMEHHM U HaBBbIKOB, MO3BOJISIOLIMX BbIpa’KaTh
3aBUCUMMOCTH MeX[y BeJMUMHaMU B Pa3/lIMvHOM (opMme: aHaIUTHYEeCKOH, rpauueckod U CIOBECHOM.
M3yueHne MaTepuasa CIOCOOCTBYeT pa3BUTHIO aJTOPUTMHUECKOTO MBILUIEHUs, CIIOCOOHOCTH K
0000111eH1I0 | KOHKPeTH3al[iH, UCTIOIb30BaHUI0 aHAIOT .

Copep>xarenbHast TMHUS «Hauana MaTeMaTH4eCKOro aHaam3a» MO03BOJISIeT CyILleCTBEHHO pacClIupUTh
KPYT KaK MaTeMaTHUeCKHX, TaK W MPUK/IAJHBIX 3a7iay, AOCTYIHBIX 00YYalOIMMCs, Y KOTOPBIX TOSIBIISIETCS
BO3MOJKHOCTh MCC/Ie/]JOBaTb U CTPOUTH TPapuKU (PYyHKLUM, OompejensTb WX HauOOblIMe U HauMeHbIINe
3HaueHWsl, BBIUMC/IATH TUIOLAAU (GUryp M OOBEMBI Tes, HAXOJUTb CKOPOCTH M YCKOPEHHs IPOLIeCCOB.
Copep)kaTenpbHasi JIMHUSL OTKpbIBAaeT HOBbIE BO3MOXXHOCTM [IOCTPOEHMS] MaTeMaTUUeCKUX Mogesen
peasbHbIX CUTyal|Uid, HaXO)XKJEeHUs HaWIyyllero pelleHUs B TNPUKIAJHBIX, B TOM 4YKC/e COLManbHO-
KOHOMMUECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMM MaTeMaTHUeCKOTO aHalu3a CIocOOCTBYeT Pa3BUTHIO
abcTpakTHOrO,  (POPMaNbHO-JIOTHUECKOTO Y KPeaTMBHOIO  MBIIIIeHHs, (OPMHUPOBAHUIO  YMeHHUI
pacrio3HaBaTh MPOsIB/IeHUs] 3aKOHOB MaTeMaTUKH B HayKe, TeXHHKe U MCKyccTBe. OOyuarolecs: y3HalT O
BBI/IAIOIINXCS pe3yJ/ibTaTax, NMoAy4YeHHBIX B X0/le pa3BUTHS MaTeMaTHKU KaK HayK{, U X aBTOpax.

Copep>kaTebHO-MeTOMYeCKasi TMHUS «MHOXXeCTBa U JIOTUKa» B OCHOBHOM IIOCBSIILIeHa 3/ieMeHTaM
TEOPUM MHOXXeCTB. TeOopeTHMKO-MHO)KeCTBEeHHble IIpeJCTaB/eHNsi MPOHU3bIBAIOT BeCh KYpC IIKOJbHOU
MaTeMaTHKHU U TIpefjlaraloT Harbosiee YHUBepCaIbHbIN 53bIK, 00beIUHSIONINNA BCe pa3fiebl MaTeMaTUKU 1
eé TPWIOXKEHUM, OHU CBA3BIBAIOT pa3Hble MaTeMaTHyecKhe AUCLIMIUIMHBI B euHOe ILiejoe. BakHo Aath
BO3MOJKHOCTh OOyuaroiiemMycsi ToHMMaTh TeOPeTUKO-MHOKeCTBEHHBIN sI3bIK COBpPeMeHHON MaTeMaTHKU U
VICITI0JIb30BaTh €ro /1JIs1 BbIpaKeH!Us: CBOMX MBICJIEH.

B yue6HOM Kypce «Anrebpa ¥ Hauasa MaTeMaTH4YeCKOTO aHa/u3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHUUeCcKoro MO/|e/IMPOBaHMs, KOTOpble NpH3BaHbl CHOPMHUPOBATH HABBIKM ITOCTPOEHUS] Mojenen
peanbHBIX CUTYalUid, UCCIeOBaHUsl 3TUX MOJesel C TMOMOIIbI0 arrapara aaredpbl U MaTeMaTUuecKoro
aHa/M3a M MHTeprpeTalyy TMOAy4YeHHBIX pe3y/lbTaTOB. 3a/laHMs BK/IIOUEHbl B KaKZbI M3 pa3fesoB
MpOrpamMMbl, MOCKOJIbKY BeCb MaTepras yueOHOro Kypca LIMPOKO UCIOJb3yeTCsl Jisi PellieHrsl TPUKJIaJHbIX
3a7ay. Ilpy perieHMM peasbHBIX TIPAKTUYECKUX 33lad oOydaroiuecsi pa3BUBAIOT HaO/IO/aTeTbHOCTS,
yMeHHe HaXOJuTh 3aKOHOMEpPHOCTH, abCTparupoBaThbCs, WCIOAb30BaTh aHaJoOruio, 00001@aTh WU
KOHKPETHU3WPOBaTh 1pobsiemMy. [lesTesbHOCTh MO (JOPMHUPOBAHUIO HABLIKOB peIlleHHs MPUKIAJHBIX 3a[au
opraHusyeTcsi B Tpoliecce H3yueHHUs BceX TeM ydyeOHOro kypca «Asrebpa ¥ Hauana mMaTeMaTUUecKoro
dHa/Ih3a».

OOb11iee uMcIO YacoB, PeKOMEH/IOBaHHBIX [jisi M3yueHUs yueOHOro Kypca «Asrebpa M Hayana
MaTeMaTUueCcKoro aHanusa», — 170 uacoB: B 10 knacce — 68 yacoB (2 uaca B Hefesnto), B 11 knacce —102
yaca (3 yaca B HeZleJit0).

COJEPXXAHUME OBYYEHUNSA B 10 K/IACCE

1. Yrcna 1 BLIUMCIEHUS.
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PauyioHanbHble  umucia. OOBIKHOBeHHble U AeCTUYHble ApOOH, TIPOLIeHTHI, OeCKOHeuHbIe
nepuoinyeckre Apobu. Apudmernueckue orepali C palMOHAIbHBIMU UHWC/IaMH, Tpeobpa3oBaHUS
YKCIOBBIX BeIpaKeHWH. [IprmeHeHne apo0Oeli 1 MPOIIEHTOB /JIs pellieHus TIPUKJIAIHBIX 3a[jau U3 pa3/InuHbIX
oTpac/iel 3HaHWM U peanbHOM >KU3HU.

[JeiicTBrTe/bHBIE Unciia. PaljMoHanbHble M UppalMoHaibHble yrciaa. ApudmeTryeckye orepanyu C
JleNCTBUTE/IbHBIMA urciaMu. [IpubnvkéHHble BbIUMC/IEHUSs], TIpaBW/Ia OKPYTJIeHUs, TPUKHU/KA U OLleHKa
pe3y/bTara BbIYUCIEHUH.

CreneHp c wUenbiM TmokasaTesneM. CraHfapTHasg ¢opma 3alMCH  [JeMCTBUTEIBHOTO YHUC/IA.
Vcnonb3oBaHue noaxozsield (opMsl 3aMycy JelCTBUTETbHBIX UMCes /ISl pelleHysl IPaKTUUecKuX 3ajau v
rpe/iCTaB/ieHNs JJAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHOW CTereHW. [leHCTBUS C apuU(pMeTHUYeCKHMHU KOPHSIMU
HaTypaJIbHOM CTereHM.

CuHyC, KOCUHYC U TaHT'€HC YMC/I0BOrO apryMeHTa. ApKCHMHYC, apPKKOCHHYC, apKTaHeHC YUCI0BOTO
apryMeHTa.

2. YpaBHeHUs U HepaBeHCTBaA.

ToxxJecTBa U TOXXJeCTBEHHbIe IIpeoOpa3oBaHMsl.

[Tpeobpa3oBaHe TPUTOHOMETPUUECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUECKHe (POPMYJIBI.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHHe HepaBeHCTBa. MeTo i MHTepBaJIoB.

PemieHuie 1ie/ibIX U APOOHO-PALIMOHA/TBHBIX YPAaBHEHUN 1 HEPABEHCTB.

PellieHre WppaljoHa/lIbHbIX YpaBHEHUM U HepaBeHCTB.

PelieHne TpUroHOMeTPUUECKUX YPaBHEHHH.

[IprMeHeHre ypaBHEHUM U HEPaBEHCTB K pelleHWI0 MaTeMaTUUeCKUX 3aZlau Y 3a/lay U3 pas3/MuHbIX
obsiacTelt HAyKy M peasbHOM >KU3HH.

3. ®yHKIUU U TPaQUKH.

dyHKUWs, criocoObl 3a7anus GyHKLH. ['paduk pyHkmu. B3arnmHo obpaTHbie QyHKIMH.

Obnacte ompefiesieHUss W MHOXeCTBO 3HaueHud ¢yHkimu. Hynmu Qynkuumn. IIpomexyTKy
3HAKOMOCTOSIHCTBA. YETHbIE Y HEeUETHbIE (PYHKLMU.

CreneHHasi ¢GyHKLMsI C HAaTypaJbHBIM U Lie/lbIM ToKa3aresneM. Eé cBoiictBa u rpaduk. CBolicTBa U
rpaduK KOpHs N-OM CTereHM.

TpuroHoMmeTpryeckasi OKDY>KHOCTb, OIpeJie/ieHle TPUTOHOMeTPUYEeCKUX (YHKLWN UHCIOBOTO

apryMmeHTa.

4. Hauana MaTeMaTUueCcKoro aHasausa.

[TocnemoBaTenbHOCTH, CrIoCo0BI 3a/laHus roc/ieZiloBaTeIbHOCTEM. MOHOTOHHBIE
110C/1e[J0BaTe/IbHOCTH.

Apudmernueckass W TeOMeTpUUeCcKasl TpOrpeccHMy. beckoHeuHOo yObIBaromjasi reomMeTpuyeckast
nporpeccusi. Cymma OGeckoHeuHO yObIBaroljeii TreomeTpuueckoil mporpeccur. Dopmysia CI0XKHBIX
NpoLeHToB. Vcrionb30BaHKe NIPOrpeccuu /IS pelleHus peabHbIX 3a/a4 MPUK/IaJHOTO XapakTepa.

5. MHoOXecTBa U JIOTUKA.

MHo>kecTBO, omnepanyy Haj, MHOKeCcTBaMu. /lnarpaMMbl Ounepa—BenHa. IIprMeHeHue TeopeTHKO-
MHO>KeCTBEHHOTI'0 arrapara /jjis OlMCaHUs peabHbIX MPOLIeCCOB U SIBJIEHWH, MY PeLLeHUH 3a/iau U3 APYTHUX
yueOHBIX TIpeIMETOB.

Omnpefienienue, Teopema, Ce/iCTBUE, 0Ka3aTe/bCTBO.

COJEPXXAHUME OBYYEHUNSA B 11 K/IACCE

1. Yucna ¥ BBIYMCTIEHUS.

HarypanbHble 1 1jesible urcia. IIpu3Haky 1eMMOCTH LieJTbIX Yrcesl.

CreneHb ¢ paljMOHa/IbHBIM M0Ka3aTeseM. CBOKCTBA CTeTeHH.

Jlorapugm uncna. [lecATUUHbIe U HaTypasbHble J10rapu(MBI.

2. YpaBHeHUsl U HepaBeHCTBa.

[Tpeobpa3oBaHue BbIPaKeHHUH, COZeprKaILUX JIOTapU(MBbI.

[Tpeobpa3oBaHue BbIpKEeHUH, COZleprKall{iX CTeNIeH! C PaljMOHaIbHBIM IT0Ka3aTeseM.
[TprMepbl TPUTOHOMETPUUYECKUX HEPaBEHCTB.

[Toka3aresnbHble ypaBHEHUS U HepaBeHCTBa.
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Jlorapugmuueckue ypaBHeH!s ¥ HepaBeHCTBa.

CucTeMbl JIMHEMHBIX ypaBHeHUM. PellleHWe TNMPUKIaJHbIX 33/jau C TOMOILBI0 CHUCTeMbI JIMHEMHBIX
yPaBHEHUH.

CucTeMbl ¥ COBOKYTTHOCTH PaL{MOHA/bHBIX YPaBHEHUH U HEPaBeHCTB.

[IprMeHeHre ypaBHEHHH, CUCTEM M HEpaBeHCTB K peIlleHWI0 MaTeMaTUuUecKuX 3ajZiau M 3ajay U3
pa3/IMyHbIX 00s1acTell HayKU U peasibHOW KU3HU.

3. ®yHKIMU U Tpa(UKH.

@Oyukius. Ilepuognueckue QyHKUUU. [IpoMeXyTKM MOHOTOHHOCTH (YHKLUH. MaKCHUMyMbl U
MHUHUMYMBI QyHKIMY. Hanbosibliiee ¥ HauMeHbIlee 3HaueHHe (GYHKIUHM Ha TTPOMEXKYTKe.

TpuroHomeTpryeckue GyHKLIMH, UX CBOMCTBA U TPaQUKH.

ITokasarenbHas 1 orapupmMuuecKkast GyHKLMH, UX CBOMCTBA U rPpayKy.

Vcrionb3oBaHue rpauKoB (DYHKIMM /1J1s1 pellieHUs] YypaBHeHUM U TMHeWHBIX CUCTEM.

Vcnonb3oBaHue rpaUkoB (PYHKLMI /A1 MCC/Ief0BaHUS TMPOLIECCOB U 3aBUCUMOCTeH, KOTOpbIe
BO3HUKAIOT MPU pellieHUH 3aJjau U3 IPYrUX yueOHbIX MpeMeTOB U peabHOM >KU3HU.

4. Hauajia MaTeMaTU4YeCKOIo aHaju3a.

HenpeprwiBHble QPyHKIUU. MeTo/ UHTepBaJIOB [i/Isl pellieHUs] HePaBeHCTB.

[TpousBogHas GyHKLMK. ['eomeTpruecKnii ¥ GU3NUeCKU CMbIC/ IPOU3BOJHOM.

[TpousBojHbIe  37eMeHTapHbIX  (GYyHKIMNA. DopMyabl HaxoXJeHUs TPOM3BOJHOM CYMMBI,
MIPOM3Be/IeHNs] U YaCTHOTO (PYHKLIMIA.

[lprMeHeHHe TIPOM3BOJHOM K UCCAeOBaHUI0 (YHKIMMA Ha MOHOTOHHOCTb U 3KCTPEMYMBL.
Haxox/eHre Haubo/IbIlIero ¥ HaMMeHbIIIero 3HaueHus1 PyHKLIMU Ha OTpe3Ke.

[IprMeHeHre TPOW3BOAHOM /il HaXOXK/IeHUs] HaWIyulllero pellleHusi B TIPUKJIAJHBIX 3a/auax, JAJs
orpe/iesieHus1 CKOPOCTH TpoLiecca, 3alaHHoro (GopMyJ/ioi Wi rpadrkom.

[TepBoo6pa3sHasi. Tabsuiia mepBooOpasHbIX.

WHTerpan, ero reoMeTpuueckuii M (usnueckuil cmblci. BbluncieHve uHTerpana mno ¢opmyJe
HrroToHa—JIeiiOHMIIA.

IlnaHupyemMble mpegMeTHbIe Pe3y/JbTaThl OCBOeHHs pabouell MPOrpaMMbl y4e0HOro Kypca
«Asre0pa 1 Haya/ia MaTeMaTHYeCKOro aHa/Ti3a» Ha YPOBHe CPeJHero o01ero 00pa3oBaHusl.

[lpenMeTHbIe pe3y/ibTaThl [0 OT/ENbHBIM TeMaM YyuyeOHOro Kypca «Asrebpa M Hauaia
MaTeMaTHuecKoro aHaim3a». K koniy 10 kiacca oOydarouiicss Hay9uTCs:

Yuc/ia v BEIYUCTIEHUS:

. OTIepUPOBATh TOHATHSIMHU: palMOHANbHOE W JIeHCTBUTE/NbHOE 4YHC/I0, OOBIKHOBEHHAs W
JlecsiTuyHast poOb, MPOLIeHTHI;

. BBITO/THATE apudMeTHUYeCcKHe Orepalyy C palOHaIbHBIMU U 1eHCTBUTEIbHBIMU YU C/IaMU;

J BBLITIO/IHATL  TIPUO/MVKEHHBIE BBIYMC/EHUs], WCIOMb3ys TpaBWia OKPYIJIeHUs, [leslaTh
MIPUKU/IKY U OLIEHKY pe3y/ibTaTa BbIUMC/IeHNH;

o OMepupoBaTh TMOHATUSIMU: CTeNeHb C IieJIbIM [0KasaresieM, CTaHJapTHas ¢opMa 3amucH

JleMICTBUTE/ILHOTO YMC/Ia, KOPeHb HaTypaJbHOM CTereHH, WCI0Jb30BaTh MOJXOAALIYI0 (OpMy 3arvch
JleICTBUTE/IbHBIX YMCe /ISl pellleHUs MPaKTUYeCKuX 3a/jau U Npe/iCTaBIeHNs JaHHbIX;

o OlepupoBaTh MOHATHUSAMU: CUHYC, KOCUHYC U TaHIeHC IIPOU3BOJILHOIO YIJIA, UCII0/Ib30BaTh
3aruCh MPOU3BOJILHOTO yTJ71a Yyepe3 oOpaTHbIe TPUTOHOMeTpUUecKre (PyHKIUH.

YpaBHeHUs U HepaBeHCTBaA:

o OMepupoBaTh TOHATUSAMU: TOXECTBO, YpaBHEHHe, HepaBeHCTBO, Liesioe, palMOHA/bHOE,
VppaljoHa/IbHOe YpaBHeHre, HepaBeHCTBO, TPUTOHOMETPHUYeCKOe YpaBHEHUE;

o BLIMIO/IHATL ~ TpeoOpa3oBaHUsl ~ TPUTOHOMETDUYECKMX  BBIDAKEHMM W pelllaTh
TPUrOHOMEeTPUYECKUe ypaBHEeHUSI;

o BBLITIO/IHATL TPeoOpa3oBaHUsl 1ie/IbIX, PALMOHANbHBIX U MPPALMOHANIbHBIX BBIPAKEHUM U
pellaTh OCHOBHbIE THUIIBI L{e/IbIX, PAaljMOHA/IbHBIX U MPPALMOHAIbHBIX ypaBHEHUH U HEPABEeHCTB;

o TPUMEHSTh ypaBHEHUSI U HepaBeHCTBA /Il pellleHWs MaTeMaTUuecKrx 3ajay U 3ajau U3
Pa3/IMYHbIX 00/1aCcTel HayKU U peasbHOU XKU3HMU;

. MO/IeJIMPOBaTh peasibHble CUTYal[Uu Ha si3blKe a/ireOpbl, COCTAB/ISITh BhIPA)KeHUs], YPaBHEHUs,

HepaBeHCTBA M0 YCJOBHIO 3a/laud, WCC/Ie0BaTh TIOCTPOEHHBIE MOJENH C HCIO/b30BaHHEM arlnapara
anrebpsbl.
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DyHKLUM U TPapUKU:

o OTIepUPOBAaTh MOHATUAMHU: QYHKLUS, CrocoObl 3afjaHusi PyHKLMH, 007acTh omnpeziesieHUst U
MHOYXeCTBO 3HaueHUH (HyHKIMH, rpaduk GyHKIMH, B3aUMHO 00paTHbIe PYHKIUY;

o OTepUpOBaTh MOHATUSMM: YETHOCTh U HEUETHOCTh (DYHKLUM, HYJIU (YHKLMH, TIPOMEXYTKU
3HaKOIMOCTOSIHCTBA;

o WCIT0/1b30BaTh IpavKy (PyHKLMH AJ151 pelleHus] ypaBHeHU;

o CTPOMTb W uWTaThb rpaduKd UHeNMHON GYyHKIUM, KBaJpaTUUYHON (YHKI[UH, CTereHHOU
(yHKL[MU C Lie/IbIM TTOKa3aTeseM;

. WCMO/b30BaTh TpapuKu (QYHKLUMH [ MCCAeJ0BaHMS TPOLIECCOB U 3aBUCHMOCTEH TNpHU

pemieHrur 3a4a4 U3 JPYyrux y‘-IE6HbIX rnpeamMeToB U peaﬂbHOﬁ JKU3HH, BbIDAKATb CI)OPMYJ'IaMI/I 3dBUCHMMOCTH
MeXy Be/JIMUMHaMH.
Hauana maTemaTHueCKOro aHaau3a:

. OTIepUPOBATh TOHATUSIMU: TIOC/Ie/]OBATE/IbHOCTb, apudMeTHyecKas U TeoMeTpuuecKas
MIPOrpeccuy;

. OTIepUPOBATh TOHATUSMU: OeCKOHeuHO yObIBaroljasi reoMeTpuyeckasi MPOTrpeccusi, CyMma
beckoHeuHO yObIBarolIleil reoOMeTpUUeCKOM Mporpeccuuy;

. 3a/1aBaTh MOC/Ie/I0BAaTe/IbHOCTU Pa3/IMUHBIMU CIIOCOOaMU;

. WCII0/Tb30BaTh CBOMCTBA IMOC/Ie/[0BaTe/IbHOCTeH U MTPOrPecCHii J/isi pellieHus] peabHbIX 3a7iau

TIPUKJIAJHOTO XapakTepa.
MHoykecTBa U JIOTUKA:

. OIepUpOoBaTh MOHATUSMU: MHOXKECTBO, Oflepaliiy HaJ, MHOXXKeCTBaMH;

. WCITI0/Ib30BaTh TEOPETHKO-MHOKeCTBEHHBIM amrapar [Jis ONMCaHUsl peasbHbIX MPOLIeCCOB U
SIBJIEHU, TIPH PellleHrH 3a/iau U3 APYTUX yueOHBIX MPeJMeTOB;

o OIlepUpoBaTh MOHATUAMU: OIpe/ie/leHue, TeopeMa, C/lefICTBUe, [J0Ka3aTelbCTBO.

[MpeameTHble pe3ynbTaThl 10 OTAeNbHBIM TeMaM YyuyeOHOro Kypca «Asrebpa W Hauaia
MaTeMaTHuecKoro aHaim3a». K kKoniy 11 kacca o6ydarouiicss Hay9uTcs:
Yuncsia ¥ BBIYUCTIEHUS:

o ONepUpoBaTh MOHATUAMU: HaTypajbHOe, 1[e/I0e YKC/I0, UCTIO0/Ib30BaTh NPU3HAKHU [e/IMMOCTU
LieJIbIX YMCesl, pas/ioyKeHHe Urc/ia Ha [POCThle MHOKUTE U /ISl pellleHUs 3a/ay;

o OIepUpOBaTh MOHATHEM: CTelleHb C paljMOHa/IbHBIM [TI0Ka3aTesieM;

o OTrepupoBaTh MOHATHUSMU: JIOTapU(M UMCIIa, JeCATHYHbIEe U HaTypajibHble JI0rapru(MBbl.

YpaBHeHUs U HepaBeHCTBA:

o TIPUMEHSITh CBOMCTBA CTereHu Jijisi peobpa3oBaHUsl BbIpaXKeHHUH, OMepupoBaTh MOHATHUSIMU:

MoKa3aTe/lbHOE YpaBHEHUWE U HepaBeHCTBO, pellaTb OCHOBHbIE THWIIbl IIOKa3aTe/bHbIX YpaBHEHUH W
HEepaBeHCTB;

. BBITIOJIHATE  TIpeoOpa3oBaHMsl  BbIPAKEHWH, COJep)KalluX Jiorapu(dMel, OIMepupoBaTh
MOHATUSIMU: JIorapu(MUUYECKOoe ypaBHEHME U HEPaBEHCTBO, pelllaTh OCHOBHbIE THIIbI JIOrapupMUUYeCcKrX
yPaBHEHUM Y HEPABEHCTB;

o HaxOJUThb pelleHrs NMPOCTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

. OTepUpoBaTh MOHATUSMU: CUCTeMa JIMHEMHbIX ypaBHEHUW U eé pellleHHe, MCII0/Ib30BaTh
CUCTeMY JIMHEeHHBIX YpaBHEeHUH /1/1s1 pelleHUs MPaKTUYecKuX 3a/ay;

. HaxXO/IUTh pelleHHs] MPOCTeMIINX CUCTeM M COBOKYIHOCTeW paljMOHa/bHBIX YpaBHEHUIH U
HEepaBeHCTB;

. MOZIe/TMPOBaTh peasibHble CUTYaly Ha si3bIKe anreOpbl, COCTAB/ISATh BHIPA)KEHUs, yDaBHEHHUS,

HepaBeHCTBa M CHCTEMBI I10 YC/IOBHIO 3aJaud, HCC/Ae[oBaTh MOCTPOEHHBbIE MOZeNH C HCMO/Ib30BaHUEM
arrapara aareOphbl.

OyHKIUY U TPa(UKU:

. OTIepUPOBATh MOHATUSMU: TIepHO/iNUecKasi GYHKLHS, TPOMEKYTKH MOHOTOHHOCTH (DyHKLIVH,
TOYKM JKCTpeMyMa (QYHKIMM, Haubosiblllee W HauMeHbIllee 3HaueHWs QYHKIUM Ha TIPOMEXYTKe,
WCII0/Ib30BaTh UX /ISl UCCIIeIOBaHUs (DYHKLIWH, 3a/JaHHOMN rpauKoM;

J OTEepUPOBATh  TIOHSATUSIMHU: rpaUkd  TIOKa3aTeqbHOM,  jorapuMHUecKod U
TPUTOHOMETPUYECKUX (YHKIMH, H300pakaTh MX HAa KOOPAWHATHOW TIOCKOCTH WM HCIOIb30BaTh [JIst
pelleHus ypaBHEHUH U HEPAaBeHCTB;
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. n300pakaTh Ha KOOPAMHATHOW TIOCKOCTH TPavKK JIMHEHHBIX ypaBHEHUM U HCIIO/Ib30BaTh
WX [JI/1s1 pellleHns] CUCTeMbI IMHEWHbIX ypaBHEeHU;
. WCT0/b30BaTh rpavKy (PYHKLMM /11 UCC/Ie[0BaHUs TIPOLIECCOB U 3aBUCMMOCTEN U3 [IPyTUX

yueOHBIX AUCLIUTITHH.

Hauana MmaTeMaTHueCcKoro aHaausa:

o OMepUpOBaTh MOHATHSIMU: HerpepbiBHas (DYHKLMS, MPOU3BOJHAs (YHKLIMH, UCIIO/Ib30BaTh
reoMeTpUuecKuil U Gu3nUecKuii CMbIC/ IPOU3BOIHOM [I71s1 pellleHus 3a/1ay;

o HaxO[uTb TPOU3BOJHbIE 3/IeMEHTApHbIX (PYHKLMM, BBIUMCISTh TMPOU3BOJHBIE CYMMBI,
MIpOM3Be/IeHNs], YaCTHOTO (PYHKLI;

. WCITI0/1b30BaTh MPOU3BOJHYIO [/ UCC/Ie0BaHus (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI,
MIPUMEHSTh pe3y/IbTaThbl UCC/Ie[0BaHUS K TIOCTPOEHUIO rPa(rKOB;

. WCITI0/1b30BaTh MPOM3BOHYIO /I HAXOXK/JE€HUSI HaWIyyulllero peleHusl B MPUK/IaJHbIX, B TOM
YKC/Ie COLManbHO-3KOHOMUYECKHUX, 3a/jauax;

o OTepUpOBaTh TIOHATUSIMMU: TepBooOpa3Hasi M UHTerpas, TOHUMATb TeOMeTpUUecKUd u
(bu3nyecknuii CMbIC/ UHTerparna;

o HaxXO/IUTh TepBooOpa3Hbie 37eMeHTapHbIX (YHKLMN, BLIUMCIATHL WHTErpan mo Qopmysie
HeroroHa—JIeibHuIIa;

o pelaTh TpPUK/IaJHble 33/lauyd, B TOM YMCJIe COLIMaTbHO-3KOHOMHUYECKOT0 U (PU3UYEeCKOro
XapakTepa, Cpe/ICTBAMU MaTeMaTUUeCKOro aHa13a.
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TEMATNYECKOE IVNTAHUPOBAHUE

TemaThyeckoe TUIaHMPOBaHWE COCTaBJIeHO C ydeToM paboueli TporpaMMbl BOCITUTAHUSI.
BocrutartesibHbIM TIOTEHI[MAM [JAHHOTO Y4yeOHOTO TmpeAMeTa oOecrieurBaeT peayr3alyio  CJieyIOIX
1[e/IeBbIX TIPUOPUTETOB BocmUTaHus obyuarormxcsi OOO:

. pa3BUTHe LIEHHOCTHOTO OTHOLLIEHUs K TPYZAy KaK OCHOBHOMY CIOCOOY JOCTH)KeHUs )KU3HEHHOT0
Gnaromomyunsi yeoBeKa, 3a/I0Ty ero YCIeIIHOro MpogeCcCHOHANTBHOTO CaMOOTIpe/ie/ieH|s] M OLYIIeHHs
YBEPEHHOCTHU B 3aBTpalllHEM [IHE;

b pa3BuUTHE JEHHOCTHOI'O OTHOLIEHHSA K TIPpUPOJE KaK MCTOYHHKY XU3HH Ha BEMIIE, OCHOBe CaMOro
ee CylieCTBOBdHMA, Hqua}omef/icsl B 3allluTe U IIOCTOAHHOM BHHUMAdHHWH CO CTOPOHLI U€/I0BEKA,
b Ppa3BuUTHE EHHOCTHOI'O OTHOLIEHHWSA K MHUDY KdK I'"IABHOMY IMMPUHIUITY Ye€/I0BEUYECKOI'O O6H.[€)KI/ITI/IH,

YC/IOBUIO KDETIKOH [pY>KObI, Ha/la)KUBaHWsI OTHOILIEHWH C KOJiJleraMu 1o paborte B OyZAyIieM U CO3JaHUs
61arorpUSTHOTO MUKPOK/TUMATa B CBOel COOCTBEHHOM CEMBE;

. pa3BUTHe LIEHHOCTHOTO OTHOIIEHHSI K 3HaHWsAM KaK MHTe/UIEKTYaJlbHOMY  pecypcy,
obecrnieurBaroiieMy Oy/yllee 4eroBeKa, Kak pe3y/bTaTy KPOIOT/IMBOTO, HO YBJ/IeKAaTeJbHOrO y4eOHOro
TPyAa;

. pa3BUTHeE [JeHHOCTHOTO OTHOLIEHUS K Ky/JIbType KaK JYXOBHOMY OOratcTBy OOIIeCTBa U BaXKHOMY
YCJIOBUIO OLIYIIEHHs] YeJIOBEeKOM IOJTHOTHI TIPO’KUBAEMOM KM3HU, KOTOPOe JAl0T eMy UTeHHWe, MY3bIKa,
HCKYCCTBO, TeaTp, TBOPYECKOe CaMOBBIP)KEHUE;

. pa3BUTHE 1L[eHHOCTHOTO OTHOLLEHUS K 3/I0POBbIO KakK 3ajI0Ty J0IT0M U aKTUBHOM )KH3HU YesioBeKa,
€r0 XOpOIllero HaCTPOeHUsI U ONITUMUCTUUHOTO B3IJ/Isi[ja Ha MUP;
. pa3BUTHE LIEHHOCTHOTO OTHOIIEHUS] K OKPY>KaloIUM JIIOASIM Kak 0e3yc/IOBHOH M abCOMIOTHOM

LHEHHOCTH, KdK PpaBHOIPABHBIM COLWMA/IbHBIM IIapTHEPAM, C KOTODBLIMHU H€O6X0,E[I/IMO BBICTPAMBATDH
AoGpomenaTeanme W B3aWMOIIOAAepP>KUBaKOllie OTHOLIEHUS, AdRoIIve 4e/IOBEeKY paAdOoCTb 06H_[(3HI/IH u
IMO3BOJIAOLIEe n3berarb UyBCTBd OAMHOYECTBA,

b pa3BuUTHE LI€EHHOCTHOIO OTHOLIEHUA K CadMHUM cebe Kak Xo03geBaM CBOei Cy,qb6bl,
CamMoorpeaedromyuMca W CaMOpPea/IM3yIIUMCA  JIMYHOCTAM, OTBE€UarolllMM 3d CBOe€ CcOOCTBEHHOE

OyayLee.

10 KJIACC
KoimuyecTBo yacos JJIEKTPOHHBIE

No HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)

KonTpo/ibHbIe
n/n | nporpaMmsbl Bcero oOpa3oBaTe/IbHbIE

paboTsI

pecypcsl
MHo>ecTBa paljOHaIbHbIX U https://resh.edu.ru/

1 JIeiICTBUTEJIbHBIX urcesl. PaljuoHa/ibHbie 14 1 https://ege.sdamgia.ru/
YPaBHEHUA U HEpaBEHCTBA https://ege.fipi.ru/bank/
®yHKUMY U Tpaduku. CTerneHb C 1ie/IbIM hitps://resh.edu./

2 oy a3i11 oo P ' H 6 https://ege.sdamgia.ru/
MOKA3ATEIEM https://ege.fipi.ru/bank/
ApudmeTrueckuii KOpeHb N—0H https:/resh.edu.ru/

3 crerneHy. MppaliioHa/ibHbIe YpaBHeHUs U 18 1 https://ege.sdamgia.ru/
HepaBeHCTBa https://ege.fipi.ru/bank/
DopMy.ibl https://resh.edu.ru/

4 TpUroHoMeTpun. TpUuroHomerpruueckue 22 1 https://ege.sdamgia.ru/
ypaBHeHUs https://ege.fipi.ru/bank/

5) ITocnegoBaTe/IbHOCTU U IPOrpeCcCUu 5 https://resh.edu.ru/

https://ege.sdamgia.ru/
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https://ege.fipi.ru/bank/
ToBTopeHte, 0G0BIEH e, https://resh.edu.ru./
6 CHCTeMaTH3aLs 3HAHTH 3 1 https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPO'PAMME
11 KV/TACC
KoiunuecTBO yacoB JJ/IeKTPOHHbIE
No HaumeHoBaHue pa3jeioB 1 (mudposBbie)
KoHTpo/ibHBIE
n/n TeM NMporpaMMsbI Bcero o0pa3oBarTe/ibHbIE
padoThI
pecypchl
(CTEreHb C paLoHaIb M https://resh.edu.ru/
nokasatesieM. Iloka3zaTenbHast )

1 (byHKupst. TToKa3aTe bHble 12 1 https://ege.sgémgla.ru/

https://ege.fipi.ru/bank/
ypaBHEHUSI U HepaBeHCTBa
Jlorapudmuueckasi GyHKLIMS. https://resh.edu.ru/

2 Jlorapugmuueckre ypaBHeHUs 12 https://ege.sdamgia.ru/
Y HePaBeHCTBa https://ege.fipi.ru/bank/
TpuronomeTpuyeckue GyHKiun https://resh.edu.ru/

3 ? HX TpAGHKH, 9 1 https://ege.sdamgia.ru/

PUTOHOMETPHHECKHE https://ege.fipi.ru/bank/
HepaBeHCTBa
[TpousBoaHas. [IprumeHeHue httDs://resh.edu.ru‘/

4 e —— 24 1 https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/

5 WNnuTerpan v ero rippumMeHeHus 9 https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/

6 Cucrembl ypaBHeHUN 12 1 https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/

7 HarypasibHble U 1jesible yuciia 6 https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/

ToBTopeHHue, 06o6IeHHe, https://resh.edu.ru/

8 N 18 2 https://ege.sdamgia.ru/

https://ege.fipi.ru/bank/
OBIIEE KOJIMYECTBO HACOB I10 102 6
ITPOI'PAMME

2.1.6.2. PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

IIOACHUTEJ/IbBHASA 3AIITMCKA

BaXHOCTb yueOHOTO Kypca reOMeTPHH Ha YPOBHe cpefHero o0ijero obpa3oBaHHs 00yCIOBIeHa
MPAaKTUUECKOH 3HAUMMOCTBIO MeTamnpeJIMETHBIX M TPeJAMETHBIX DPe3y/bTaTOB OO0yueHWs TeOMeTpUHU B


https://ege.fipi.ru/bank/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.fipi.ru/bank/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.fipi.ru/bank/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.fipi.ru/bank/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.fipi.ru/bank/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.fipi.ru/bank/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.fipi.ru/bank/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.fipi.ru/bank/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.fipi.ru/bank/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.fipi.ru/bank/
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HarpaB/ieHWH JTMYHOCTHOTO Pa3BUTHS 00ydaromuyxcsi, GopMHUpoBaHus (HYHKI[MOHATBHOM MaTeMaTHuecKoi
rPaMOTHOCTH, U3y4YeHHUs] [JPYTrUX YYeOHbIX [JUCLMIUIMH. Pa3ButHe y 0OydYarolMxcs TPaBUIbHBIX
TIpe/ICTaB/IeHU O CYIIIHOCTH M TIPOUCXOKAEHHUHN TreOMeTPHUeCcKUx abCTpakivii, COOTHOIIIEHUH PeasbHOTO U
W/lea/lbHOTO, XapaKTepe OTPaKEeHWs MaTeMaTU4YeCKOW HayKoW SIBJIEHWH W TPOLIeCCOB peaybHOTO MUPA,
MecTe TeOMeTPUH B CHCTeMe HayK U PO/IM MaTeMaTHueckoro MO/Ie/TMPOBAaHUs B HAyYHOM TIO3HAaHWHU U B
MPaKTHKe CrocoOCTBYeT (HOPMUPOBAaHUIO HAyuyHOTO MHPOBO33peHHs] O0YYalolMXCsl, a TakKKe KadecTB
MBIIIIeHUs], HeOOXOAUMBIX [JIs1 a[jarTallii B COBpEMEeHHOM 00111ecTBe.

[eomMeTpust sIB/IsIeTCS] OAHMM 13 06a30BbIX TIPEIMETOB Ha YPOBHE Cpe/iHero obiiero o6pa3oBaHus, Tak
Kak obecrieurBaeT BO3MOXXHOCTb M3yueHHUs] KaK AUCLUIUIMH eCTeCTBeHHO-HAyUYHOW HamlpaB/IeHHOCTH, TaK U
r'yMaHHUTapHOM.

Jlornueckoe wpbiieHue, (opmMupyemMoe TIpH M3y4eHHMH OOydyaroUMHUCS TIOHSATHHHBIX OCHOB
reOMeTPUHU U TOCTPOEHUM IIeNOYKU JIOTUYeCKUX YTBEP)KIEHUHM B XO/ie PeIleHHs TeOMeTPUUeCKUX 3aziad,
yMeHHe BBIBUraTb W OIPOBEPraTh THIIOTe3bl HEIOCPeJCTBEHHO WCIOABb3YIOTCS TPH pelleHud 3aau
€CTeCTBEHHO-HAyYHOTO I[UKJIa, B YaCTHOCTH U3 Kypca (DU3UKH.

OpwueHTalyisi yesioBeKa B TPOCTPAHCTBE — YC/IOBHE €ro COLMANbHOTO ObITHS, (hopMa OTpakeHHs
OKPY)KAIOIIero MHpa, YCJIOBHE YCIIEIIHOTO TMO3HaHWs U aKTUBHOTO Tpeobpa3oBaHus eHCTBUTETHHOCTH.
OmnepupoBaHWe TIPOCTPAHCTBEHHbIMU oOpa3amMu o00BefuHSeT pas3Hble BHAbI Y4eOHOM U TPY/OBOM
JesITeIbHOCTH, SIB/ISIETCS OIHUM W3 TMPO(eCCHOHAJbHO Ba)KHBIX KauecTB, TMO3TOMY aKTyajabHa 3ajaua
¢dopmupoBaHusi y 0OYyYarOUMXCS TIPOCTPAHCTBEHHOTO MBILUIEHUS KakK Pa3sHOBHJHOCTA 00Opa3HOro
MBIIIJIEHUs] — CYILeCTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K TPAKTUUECKOW /esATebHOCTH TI0 MHOTHM
HarpaBJIeHHsIM.

Ilenb ocBoeHusi mporpamMmbl yueGHOro Kypca «I'eomeTpusi» Ha 06a30BOM YpOBHe OOydeHWs —
obreobpa3oBaresibHOe U OOIIEKY/IbTYpDHOE pa3BUTHE O00YyJaroUuXcsi depe3 obecriedeHHe BO3MOXKHOCTHU
MpUOOpPEeTEeHUsT U UCII0/Ib30BaHUS CUCTEMAaTUUeCKUX TeOMEeTPUUECKUX 3HAaHWN W IeHCTBUH, Crieru(UIHbIX
reoMeTpHH, BO3MOXHOCTH YCIELIHOTO MPOZAO/DKeHUs] 00pa30BaHMs T10 CIeIUanibHOCTSIM, He CBS3aHHBIM C
MIPUK/IaJHBIM UCIT0/Ib30BaHUEM T€OMETPHH.

[TpropuTeTHBIMU 3a/ja4aMM OCBOeHHs1 yueOHOro Kypca «['eomeTpur» Ha 6a30BoM ypoBHe B 10-11
KJlaccax sIB/ISTFOTCS:

. (hopMHpOBaHUe Tpe/CTaB/IeHUs O TeOMeTPHH KaK 4aCT MUPOBOM Ky/bTyphbl U OCO3HaHHE eé
B3aMMOCBS3U C OKPY’KarolM MUPOM;

. (opmMHpOBaHUe Mpe/CTaBleHUs] O MHOTOTPaHHMKAax W TejaX BpallleHHsl KaK O Ba)KHEMNIINX
MaTeMaTUueCKHUX MOJeJIsIX, TO3BOJISIFOIIUX OMUChIBaTh U M3y4aTh pasHble sB/IeHUS1 OKPY>Katolllero M1pa;

. (opMHpOBaHHWe yMeHHs pacrio3HaBaTb Ha YepTeXkaX, MOJeNsX U B peajbHOM Mupe
MHOT'OTPaHHMKH U Tesla BpallleHus;

. OBJIa/leHre MeTO/lJaMU pellleHus 3a/lay Ha MOCTPOeHusT Ha U300paykKeHHUsIX MPOCTPAHCTBEHHBIX
uryp;

. (opMHpOBaHUe yMeHHUsl ONeprpoBaTh OCHOBHBIMM IMOHSATHSIMM O MHOTOTPaHHMKAax U Tesax
BpallleHHsI U UX OCHOBHBIMU CBOWCTBaMU;

. OBJ/Ia/leHUe aArOpuTMaMHM pellleHus] OCHOBHBIX THUIOB 3ajiau, (hopMHpOBaHHe YMeHUs

MMPOBOAWTL HEC/IOXKHbIE€ JOKa3aTe/IbHbI€ PACCYXAEHHA B XO€e pelleHUs CTepeOMeTPUUECKHX 3a[ldd U 3d/a4
C IIPaKTU4Ye€CKUM CO/I€P>KAHHUEM;

hd Pa3BUTHE UHTE/VIEKTYd/IbHBIX U TBOPUYECKUX criocobHocCTel O6yqa}OH_[I/IXCH, I103HABaTe/IbHOMN
dKTUBHOCTH, MUCC/IeJOBATE/IbCKUX YMEHHﬁ, KPUTUYHOCTHU MBIIIJIEHHA;
hd (l)OpMI/IpOBaHI/Ie (1)yHKL[I/IOHaJ'[bHOI\/JI r'PaMOTHOCTH, peﬂeBaHTHOﬁ reoMeTpun: YyMeHHE

pacro3HaBaTh IIPOSIBJIEHUS] TEOMETPUUECKUX TIOHSATHM, OObeKTOB U 3aKOHOMEPHOCTel B peasibHbIX
JKU3HEHHBbIX CUTYyal[UsiX W TIPU U3Y4YeHUU [APYruxX yueOHBIX TpeMeTOB, TPOSIBJIEHUS] 3aBUCUMOCTEN U
3aKOHOMepHOCTel, (OpMy/nMpoBaTh UX Ha $A3blKe T'eOMETPUM U CO03/aBaTh TeoMeTphYecKre MOJey,
MPUMEHSITh OCBOEHHBIM TeoMeTpUYeCcKU armapaT [Jisi pellieHWs TMPaKTUKO-OpPUeHTHPOBaHHBIX 3ajad,
VMHTepNpeTUpOBaTh U OL|eHUBATh MIOTyYeHHbIe Pe3y/bTaThl.

OTnnurTe/ibHOM  0COOEHHOCTBIO TIPOTPAMMBI  TI0 TEeOMEeTPUHM  SIBJISIeTCS  BK/IHOUeHHWEe B KYPC
CTepeOMeTpUM B Hauaje ero Mu3yueHWs 3aJay, pelllaeMblX Ha ypPOBHe MWHTYUTHUBHOIO IIO3HAHUS, U
oripe/ie/IéHHBIM 00pa3oM opraHu30BaHHasi paboTa HaJj HUMH, UTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUUECKOTO U
MPOCTPAHCTBEHHOI'O MBILLIEHUS, CTUMY/IMpPYyeT IPOTeKaHWe WHTYUTHUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JlanbHelleMy M3y4YeHUIO MpefiMeTa.
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I[IpeanouTeHre OTAAETCS HArJISIAHO-KOHCTPYKTHBHOMY MeTOJy OOyYeHHs, TO eCTb TeopeThdyecKre
3HaHWsI UMEIOT B CBOEM OCHOBE HENOCpe/ICTBEHHOE OTHOLLIeHWe K MpeJMeTHO-NPaKTUYeCKOU JlesTeTbHOCTH.
Pa3BuTHe POCTPaHCTBEHHBIX TPe/ICTaBIeHUH Y 00yYaroIUXCsl B Kypce CTePeOMeTPHH MTPOBOJUTCS 3a CUET
pellieHUs 3a/lau Ha CO3/laHKe MPOCTPaHCTBEHHbIX 00pa3oB U 3a/lay Ha OTepUpOBaHKe MPOCTPaHCTBEeHHBIMU
obpasamu. Co3zaHue obpasa MPOBOAUTCS C MCIIO/Ib30BaHMEM HArIsHOCTH, a OrepupoBaHue obpa3om — B
YCJI0BUSIX OTBJIEYeHUsI OT HaIJISIAHOCTH, MBICJIEHHOI'O U3MEeHEeHUsI ero UCXOJHOI0 COZleprKaHusl.

OCHOBHBIMH  COZIep)KaTebHBIMU JUHUSAMH yueOHoro Kypca «['eomerpusi» B 10-11 Kmaccax
ABJIAOTCS: «MHOrorpaHHuKm», «IIpsiMble U IJIOCKOCTU B NIPOCTPAHCTBe», «Tesa BpalljeHus», «BeKTopsl 1
KOOpZUHATHI B IPOCTpaHCTBe». DopMHUpOBaHUe JIOTHYeCKUX YMEHUH pacrpefessieTcsl 110 COoZlepyKaTebHbIM
JIMHUSIM U TI0 ToJjaM 00yueHusi Ha YpOBHe cpeZiHero o01iiero obpa3oBaHus.

Copeprkanrie 06pa3oBaHus, COOTBETCTBYIOLIee MTPeAMEeTHBIM pe3y/IbTaTaM OCBOEHHS TIPOrpaMMBbI T10
reoMeTpUM, pacripe/ie/IéHHbIM I10 TolaM 00yueHusi, CTPYKTypHUPOBaHO TaKuM 00pa3oM, 4ToObI OBjajieHue
reOMeTPUYeCKHMH ITOHATUSMM M HaBbIKAMM OCYILeCTBJISIZIOCh IOC/Ie[0BaTe/IbHO U IOCTYIaTesbHO, C
coOsro/ileHrieM TIPUHLIMIIA TIPeeMCTBEHHOCTH, UTOObl HOBBbIe 3HAaHUsS BK/IHOYAIMCh B OOIyIH0 CHUCTeMY
reoMeTpUYeCKUX TIpeZiCTaBieHni O00yuarouuxcs, pacumpsiss W yriayosssi e€, oOpasysi TpOUHbIe
MHO>XeCTBEHHbIe CBSI3U.

OG611jee UyrC/I0 YaCoOB, PeKOMEH/J0BaHHbIX /1S 3yueHust yueOHoro Kypca «I"eomerpusi» — 102 yaca: B
10 knacce — 68 yacoB (2 yaca B Hefie/t0), B 11 knacce — 34 yaca (1 yac B HeZie/to).

COJEPXAHUE OBYYEHMNSA B 10 K/IACCE

1. ITpsiMBIe U IJIOCKOCTU B IIPOCTPAHCTBE.

OcHOBHbIe TOHATHSI CTepeoMeTpuM. Touka, MpsiMasi, IJIOCKOCTb, IPOCTPAHCTBO. IloHsTHE 00
aKCMOMAaTUYeCKOM ITOCTPOEHUU CTepeOMeTPUN: aKCUOMBI CTepeOMETPUU U C/IefICTBUA U3 HUX.

B3auMmHOe pacriosiokeHue TIIpsAMBIX B IIPOCTPAHCTBe: Ilepecekaroljyecs, Iapajle/ibHble U
CKpelyBamoIyecss npsMble. Ilapa/uielbHOCT, NPSMBIX M IJIOCKOCTEM B IIPOCTPaHCTBe: IapasvlesbHble
NpsiMble B TPOCTPAHCTBe, Mapa/ule/lbHOCTb TPEX MPSIMBIX, [1apa/Ule/IbHOCTb MPSIMON U IVIOCKOCTU. YTJbI C
COHAIpaB/JIeHHBIMM CTOPOHAMHM, YToJl MeX[y INpsMbIMA B NpOCTpaHCTBe. [lapasiienbHOCTb IJIOCKOCTeM:
rapasulesibHble  [JIOCKOCTH, CBOMCTBAa Mapa/ule/bHbIX IIJI0CKOCTed. IIpocTeiilive NpoCTpaHCTBEHHBIE
¢Gurypsl Ha TJIOCKOCTH: TeTpa3Ap, Ky0, mapaJsuiesiernuriesi, ToCTpPOeHre CeYeHHH.

[TeprieH Ky /ISIPHOCTD NPSIMOM M IJIOCKOCTH: NTepleHAUKY/IsIpHbIe IIPsMble B IPOCTPaHCTBe, MpsMble
rapasijie/ibHble U INeprieHUKyIspHble K IVIOCKOCTH, IIPU3HAK IepIIeHJUKYJISPHOCTH IIPSIMOY U TUIOCKOCTH,
TeopemMa O IIPSMOM MepreHAUKY/ISIPHOM IUIOCKOCTH. YTJ/bl B IPOCTPaHCTBe: Yrojl MeXAy IpsMOH U
IIJIOCKOCTBIO, [IBYTPaHHBIA YroJI, JMHEWHBIM yros ABYIPaHHOrO yrija. [lepneHAVKynsp U HakK/IOHHBIE:
paccTosiHAe OT TOYKM [0 IUIOCKOCTH, PacCTOsIHMe OT IPSIMOM [0 IUIOCKOCTH, MPOeKLMs (Urypbl Ha
IJIOCKOCTB. IleprieH UKy /IIPHOCTD IJIOCKOCTEN: NPH3HAK MepIIeHUKY/IIPHOCTY ABYX IIOCKOCTel. Teopema
0 TPEéX IepIieHAUKYJIsgpax.

2. MHOrorpaHHUKH.

ITonaTie MHOrOrpaHHUKA, OCHOBHbBIe 3J/IeMeHTbl MHOIOIDaHHUKA, BbIIYK/ble U HEBBITyK/ble
MHOIOIPaHHUKY, pa3BépTKa MHOrorpaHHuka. IIpusma: n-yrosibHas npusma, I'paHd U OCHOBaHUsS IIPU3MBI,
mpsiMasi M HAKJIOHHasg IIpu3Mbl, OOKOBasi W TO/MHAas IIOBePXHOCTb TNpW3Mbl. [lapasienenumnes,
NIPSIMOYTOJIbHBIN TTapasljiesienire/ ¥ ero cBoucraa. Ilupamuga: n-yrosapHas nvpamuzia, FpaHd U OCHOBaHHe
nupamu/ibl, OOKOBasi U IoJHasl TIOBEPXHOCTb NTMPaMU/bl, NPaBU/bHAs U yCeuéHHas Mupamu/ia. DJIeMeHThI
Npu3Mbl U nupamu/bl. IIpaBusibHble MHOTOIPAaHHUKU: TTOHATHE MIPABU/IBHOIO MHOIOTPAaHHUKA, NpaBU/IbHAs
Npy3Ma W TpaBW/bHas NMUpaMU/a, MpaBU/bHAs TPeyrosbHas NMUpamMHja U TNpaBWIbHBINA TeTpaszp, KyoO.
[IpencraBienye O NMpaBUIBHBIX MHOIOTPaHHUKAX: OKTas[p, JozeKasAp U ukocaszap. CeueHus NpuU3Mbl U
NYpamMu/bl.

CrMMeTpUst B MPOCTPAHCTBE: CUMMETPUS. OTHOCHUTE/IbHO TOYKH, IPSIMOW, IVIOCKOCTH. DJIeMEeHTbI
CUMMeTpUY B ITUpaMU/ax, rapajule/ienureax, NpaBUIbHbIX MHOTOTDaHHUKAX.

BrruniciieHre 37eMEHTOB MHOTOTPAaHHUKOB: pé0Opa, awaroHand, yrabl. [lnomaznbs 6GokoBoit
TIOBEPXHOCTH U TIOJIHOW TIIOBEPXHOCTH NPSIMOM TNPHU3MBI, I/IOIIaZb OCHOBAHWM, TeopeMa O OGOKOBOiA
MOBEPXHOCTHY TIPSIMOM Tpu3Mel. [1iomaas 60KOBOI MOBEPXHOCTH U TMOBEPXHOCTH MPAaBU/IbHON MAPaMU/IB,
TeopeMa 0 I/Iolau yceuéHHoW nmupaMu/ibl. ITonstre 06 06béme. OOBEM NMMPaMU/Ibl, IPU3MBI.
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[Togo6HBIe Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEX[Yy TUIOIMIAZSIMU TIOBEPXHOCTeH, 00BEMaMu
MO/I00OHBIX Te.

COJEP>XXAHUME OBYYEHUNSA B 11 K/IACCE

1.Tena BpajeHus.

LlunHapuueckass ~ MOBEPXHOCThb,  OOpasyromue  LWIWHAPUYECKOM  TOBEPXHOCTH,  OChb
L[WINH/IPUYECKON TOBepXHOCTH. L[unuMHAp: OCHOBaHMs W OOKOBasi MOBEPXHOCTb, OOpasyroijas U OChb,
T/I011aib O0KOBOM 1 TIO/THOM ITOBEPXHOCTH.

KoHuueckasi TOBePXHOCTb, 00pa3yloliye KOHMUeCKOW MOBEPXHOCTH, OChb U BepIIMHA KOHUUYECKOH
noBepxHocTd. KoHyc: ocHOBaHMe M BepIIMHA, oOpasymoljas ¥ 0Cb, I/IOMaAb OOKOBOM M TOHOM
TIOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yrollye U BbICOTa, OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: 11eHTp, pafuyc, AUaMeTp, TUIOL[a/ib MIOBepXHOCTH cdeprl. B3arMHoe pacrioioxeHue
cdepbl 1 TUIOCKOCTH, KacaTesIbHasi IJIOCKOCTh K cdepe, TUIoIIaib ChHephl.

M306pa>keHre Tes BpalljeHHUs Ha TJIOCKOCTH. Pa3BépTKa LWIMH/Pa ¥ KOHYCa.

KoM0OuHarmy Ten BpalljeHusi U MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMTUCAaHHBIN OKOJ10 cdepbl, chepa,
BITMCAHHAsi B MHOTOTPAaHHKK, U/IA TeJIO BPallleHHs.

[Tousitue 06 00BEMe. OCHOBHBbIe CBOMCTBa 00bEMOB Tes. TeopemMa 06 0O0bEMe TPSIMOYTOIBHOTO
rapasiiesienurea v caencTys u3 Heé. O0bEM UMHAPA, KoHyca. O6bEM I11apa U 110majb cdepbl.

[TopoOHble Tena B mpocTpaHCTBe. COOTHOIIEHUS MeXAY TUIOL[A/IMH TIOBEPXHOCTeH, 00bEéMamu
Mo/[0OHBIX TeJ.

Ceuenuss nyMHzApa (TapaniesbHO W TIEPHeHAMKY/ISPHO OCH), CeueHHs KoHyca (TiapasuiesibHoe
OCHOBAHHMIO U MPOXO/silliee uepe3 BepInHY), CeUeHus apa.

2. BeKTOpbI M KOOP/IUHATHI B IIPOCTPAHCTBE.

BeKTop Ha MI0CKOCTH U B npocTpaHcTBe. Cio)keHHe U BbIUMTaHWe BEKTOPOB. Y MHO)KeHHe BeKTOpa
Ha uMcio. Pa3nokeHWe BeKTOpa 1O TPEM HEKOMIUIAHADHBIM BeKTOpaM. I[IpaBU/IO mMapasuiesienuriesia.
PemieHvie 3a71a4, CBSI3aHHBIX C TIPMMEHEHWEM TIpaBWJI JIeMCTBUM C BeKTopamu. [IpsMoyrosibHasi cuctema
KOODJMHAT B TipocTpaHcTBe. KoopauHatel BekTopa. IIpocTtefimive 3aaud B KOODJUHATaX. YTOM MEXIY
BekTOpaMu. CKarsipHOe Tpou3Be/ieHre BeKTOPOB. BbIUMC/eHHe yIIOB MeXAY TNPSIMBIMH U TJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBINA MeTO/ P PEIIeHUH TeOMeTPUYeCKUX 3a/1au.

3. IInaHupyemble npegMeTHbIe pe3y/IbTaThbl 0CBOeHHsI padodeil mMporpamMmbl yueGHOro Kypca
«['eomeTpusi» Ha 0a30BOM ypOBHe Ha YpOBHe CpeAHero oOuiero o0Opa3oBaHMs OPHUEHTHPOBaHbI Ha
JOCTIDKeHHe YPOBHSI MaTeMaTHuecKod I'PaMOTHOCTH, HeoOXOJWMOTro /sl YCIeLIHOTO pelleHus 3ajau B
peasibHOM >KU3HH U CO37IlaHUe YCIOBUM /ISl UX OOIIeKY/TbTYPHOTO Pa3BUTHSI.

IIpegMeTHBIe pe3y/bTaThl MO OT/e/IbHBIM TeMaM ydebHoro Kypca «I'eomerpus». K konnyy 10
KJIacca 00yJaromuncs HayYuTCs:

o OMepupOoBaTh NOHATUSIMU: TOUKA, TpsiMasi, TJIOCKOCTb;

o TPUMEHSITb aKCMOMbI CTEPeOMEeTPUU U CJIe/ICTBUSI U3 HUX TPU DeLleHUH TeoMeTpUUYecKuX
3ajay;

o OMepUpOoBaTh NMOHATUSIMU: MapasuIe/IbHOCTh U MePHeHIUKY/ISIPHOCTb MPSIMbIX U MJIOCKOCTEH;

o KJIaCCU(PUIIMPOBaTh B3aUMHO€ Pacro/ioykKeHue MPSIMbIX U TIJIOCKOCTe B IPOCTPAHCTRE;

o OTIePUPOBATh MOHATUSMU: [IBYTPAHHBIA YO/, TPAHU IBYTPAHHOTO yTJa, pebpo IBYyTPaHHOTO
yIJia, TMHeWHbBIA YO/ ABYTPAHHOTO YTJla, FPajlyCHasi Mepa AByTPaHHOTO YT/ia;

o OnepupoBaTh TOHATUSIMA: MHOTOTDAaHHUK, BBIMYK/IbIA W HEBBITYK/IbIM MHOIOTDaHHUK,
371eMeHTbl MHOTOTDaHHUKA, TIPaBU/IbHBIN MHOTOTPaHHUK;

o pacro3HaBaTb OCHOBHbIe BH/bl MHOTOTDAHHMKOB (MMpamMuza, MpW3Ma, MPSIMOYTOJIbHBIN
napasuiesienurne], Ky0);

o K/1acCU(UIUPOBaTh MHOTOTPAaHHUKH, BLIOKMPAasi OCHOBaHUS ZIJ1s1 KIacCUGUKAIK (BBITYKIIble U
HEeBBITIyK/Ible MHOTOIDaHHWKHW, TMpaBWIbHble MHOTOTPAHHWKM, TIpsIMble U  HAK/JOHHbIe TPHU3MBbI,
rapasuie/sienure/pbl);

o OTepUpOBaTh MOHATUSIMU: CeKYyIllast IJIOCKOCTh, CeueHre MHOTOTPaHHUKOB;

hd 00BACHATH MPUHIMIIBI TTIOCTPOEHHSA CEHEHHﬁ, HCII0/Ib3yd METO/, C/1e10B,
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. CTPOUTH CeueHWss MHOTOIPaHHUKOB MeETOZOM CJIe/IOB, BBIMIOJHATH (BBIHOCHBIE) IJIOCKHE
YyepTeKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD: BUJ, CBepXY, COOKY, CHU3Y;
. peliaTh 3aZlauyi Ha HaXO)K/IeHWe reoMeTpPUYeCKHUX BeMUMH I0 00pasliaM WM anropuTMam,

TIpUMEHSISI U3BeCTHble aHA/JMTHYeCKHe MeTO/bl MPU peLIeHWH CTaHAApTHBIX MaTeMaTHYeCKUX 3ajad Ha
BbIUMCJ/IEHUE PAaCCTOSTHUM MeXJy ABYMsI TOUKaMM, OT TOUKU [0 MPSIMOM, OT TOUKHU [0 IJIOCKOCTH, MeXZAY
CKpeIlMBaKLIMMHUCS TIPSIMbIMUY;

. peliaTh 3aZlaui Ha HaXO)K/IeHWe reoMeTpPUYeCKHUX BeMUMH I0 00pasliaM WM anropuTMam,
TIpUMEHSISI U3BeCTHble aHA/JMTHYeCKHe MeTO/bl MPU peLIeHWH CTaHAApPTHBIX MaTeMaTH4eCKUX 3ajad Ha
BbIUMC/IEHUE YIJIOB MEX[JY CKPeLIUBAIOLUMHUCA TMPSIMBIMHU, MEXJy TNPSMOA U IJIOCKOCTBIO, MEXIY
TJIOCKOCTSIMU, [IBYTPaHHbBIX YIJIOB;

. BBIUMC/IATE OOBEMBI U TUIOIIAM TIOBEDXHOCTEH MHOTOTPAHHHUKOB (TIpU3Ma, MUpamuza) C
rnpuMeHeHreM (OPMYJ, BBIUMC/ISATH COOTHOIIEHHSI MeXAy TIUIOLIQ/IIMU  TOBepXHOCTeld, 0oObéMamu
MoZj00HBIX MHOT'OTPAHHUKOB;

o OTepupOBaTh NMOHATUSIMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OChb U MJIOCKOCTh CUMMETPUH,
L|eHTP, OChb U TVIOCKOCTb CUMMETPUU (PUTYPBHI;

o W3BJieKaTh, TpeoOpa30BbIBaTb W MHTEPIIPeTHPOBaTh HMH(GOPMAIMI0 O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKrX (hUrypax, rnpejcTaB/leHHYIO Ha YyepTe)kax U pUCYHKax;

J MPUMEHSATb TreoMeTpuueckde (akTbl /sl pelleHds CTepeoMeTpuYecKuxX  3azad,
TNpeJro/aratolix HeCKOJIbKO 11aroB pellleHus], eC/Id YCI0BUS IPUMeHeHus 3a/laHbl B IBHOU (opMe;

J MPUMEHSTh TIPOCTeMIlMe TpOorpaMMHble CpeACTBAa M 3/€eKTPOHHO-KOMMYHMKALJMOHHBIE
CUCTeMbI TIPY pelleHr CTepeoMeTpUUecKuX 3a/iau;

J MPUBO/JUThH PYMepbl MaTeMaTUUeCKHUX 3aKOHOMEPHOCTel B TIPUPO/ie U )KU3HH, Pacrio3HaBaTh
TIpOsIB/IeHre 3aKOHOB reOMeTPUH B UCKYCCTBE;

o MPUMEHSTh TI0/yueHHble 3HAaHWS Ha TMpPAKTHKe: aHaJu3MpOBaTh peasbHble CUTyalUd WU
MPUMEHSTh M3yueHHble TIOHATUS B TMpollecce TIOMCKA pelleHUss MaTeMaTHuecku C(hOpMy/IMPOBAHHOU
npobJiemMbl, MOZIeJTUPOBATh peasibHble CUTYAlUY Ha si3blKe reOMeTpHH, UCC/Ie/J0BaTh MOCTPOeHHbIe MOZe/H C
WCTI0/Ib30BaHMEM T'eOMeTPUUeCKUX TIOHATHI U TeopeM, arrapaTa anreOpbl, peliaTh MpakTHUecKre 3afiauy,
CBSI3aHHBIE C HAXOXKJeHeM reOMeTPUUeCKHX BeJIMUYMH.

IIpeaMeTHBIe pe3yabTaThl MO OT/E/TBHBIM TeMaM yueOHOro Kypca «I'eomerpus». K Konny 11
KJlacca 00yJaromuiica HayYuTCs:

. OTepUpPOBaTh MOHATHUSMU: LWIMHAPHUYEeCcKasi MOBePXHOCTb, oOpa3yoliye UIMHAPAYECKOU
MOBEPXHOCTH, LWIMHJD, KOHWYeCKas TOBEPXHOCTb, 00Opasyroliue KOHUYEeCKOW ITOBePXHOCTU, KOHYC,
cheprueckast TOBepXHOCTb;

o pacro3HaBaTth Tesa BpallleHus (UIMHAP, KOHYC, cdepa U 111ap);

. 0OBSICHATB CIIOCOOBI TIOTyYeHusI TesT BpallleHus;

o K/1accuuIMpoBaTh B3aMMHOE Pacrioyio’keHre cdepbl U MJI0CKOCTH;

J OTIepUpOBaTh TIOHATHSIMU: II1APOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTa CEerMeHTa,
LIaPOBOU CJI0OW, OCHOBaHMe I1apOBOr0 CJ105, BBICOTA IIAPOBOTO C/10s1, IIaPOBOW CEKTOP;

J BLIUMCJ/IATE OOBEMBI U TUIOL[AAM TIOBEDXHOCTEM Tes BpallleHUs, TeOMeTpUUeckKux Ten C
ripuMeHeHreM (HOpMYyi;

J OTIepUPOBATh MOHATHSMU: MHOTOI'PaHHUK, BITUCAHHBINA B cdepy U OMUCaHHbIN 0KOJIO cepsl,
cdepa, BMcaHHas B MHOIOIPaHHUK WUJIU TeJI0 BpallleHus;

J BBIUMCJIATH COOTHOLLEHUS MeX/Ty TI/IOIIaZsiMU TToBepXHOCTel U 00bEMaMu TIOZ0OHBIX TeJT;

. n3o0paxare u3yuyaeMble (GUTyppl OT PYKM U C TPUMEHEHHEeM TIIPOCThIX YepTEXHBIX
WHCTPYMEHTOB;

. BBITIOJTHATE (BBLIHOCHBIE) TJIOCKHE YepPTeXH M3 PUCYHKOB TPOCTBHIX O0BEMHBIX (Hryp: BUJ
CBepxy, COOKY, CHU3Yy, CTPOUTb CeUeHUsi Te/l BpallleHus;

. W3BJIeKaTh, WHTEPIIPETHPOBaTh W Ipeobpa3oBbiBaTh MH(OPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKrx (Urypax, rpeJCTaB/JeHHYIO Ha YyepTe)kax U pUCYHKax;

. OTepUpOBaTh MOHATHEM BEKTOP B IPOCTPaHCTBE;

J BBITIOJTHATE /IeHCTBUS CI0XKeHUS] BEKTOPOB, BHIYMTAHUSI BEKTOPOB U YMHOXKeHUST BEKTOpa Ha

YKCJI0, 00BACHATH, KAKMMH CBOHCTBAMH OHHU 00/1a/1al0T;
J TIPUMEHSITh TTPABUJIO TIapaJliesieTure a;
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. OTepUpoBaTh TMOHATUSIMMU: JeKapTOBbl KOODJAWHAThl B IIPOCTPAHCTBE, BEKTOP, MOJYJ/Ib
BEKTOPa, PaBeHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, Yro/ MeXAy BeKTOpaMH, CKajsipHOe MpOoW3Be/leHre
BEKTOPOB, KOJIJTMHeapHble ¥ KOMIlJIaHapHbIe BEKTOPBI;

o HaxoJuTb CyMMYy BEKTOPOB U TIPOM3Be/leHHe BeKTOpa Ha YMCJIO, YTOJl MeXJy BeKTOpamH,
CKa/sipHOe Mpou3Be/leHHe, PacK/a/bIBaTh BEKTOP M0 IBYM HEKOJIJIMHeapHbIM BeKTOpam;

. 3a/jaBaTh MJIOCKOCTb ypaBHEHHEM B [IeKapTOBOU CHCTeMe KOOP/IMHaT;

. NPUMEHSTh  reoMeTpUuueckue (akTbl [Ji1  pelleHUs CTepeoMeTpUuecKux  3ajady,
Tpe/iroJiaratoluX HeCKOJIBKO I11aroB pelleHus, eC/Id yC/I0BUSl IPUMeHeHus1 3a/laHbl B IBHOU (pOpMe;

. pellaTh MpPOCTelIIMe reoMeTpUuecKue 3ajauyd Ha NMpPUMeHeHUe BeKTOPHO-KOOpPAMHATHOIO
MeToAa;

. peliaTh 3a/aud Ha [l0Ka3aTeJbCTBO MaTeMaTHMUeCKUX OTHOLLIEeHWM U HaXOXKJeHue

reoMeTpuuecKrUX BeMUMH 10 obpasljaM WM alropuTMaM, MpUMeHsiss M3BeCTHble MeTO/bl TIPY pelleHrur
CTaHJAPTHBIX MaTeMaTUYeCKUX 3a/jay;

J MPUMEHSTh TIPOCTeHIlMe TpOorpaMMHble CpeACTBa M  3/1€eKTPOHHO-KOMMYHUKAIJMOHHBIE
CUCTeMbI TIPY pelleHr CTepeoMeTpUUecKuX 3a/iau;

J MPUBO/UTh NPYMepbl MaTeMaTUUeCKHUX 3aKOHOMEPHOCTel B TIPUPO/ie Y )KU3HH, Pacrio3HaBaTh
TMIpOsIB/IeHre 3aKOHOB reOMeTPUH B UCKYCCTBE;

o MPUMEHSTh TIO/yueHHble 3HAaHWS Ha IpPAKTHKe: aHaJu3MpOBaThb peasbHble CUTyalUd WU
NPUMEHSTh M3yueHHble TIOHATUS B TMpollecce TIOMCKA pelleHUs MaTeMaTHuecku C(HOpMy/IMPOBAHHOU
npobJiemMbl, MOZIeJTUPOBATh peasibHble CUTYAlUY Ha si3blKe reOMeTpHH, UCC/Ie/J0BaTh MOCTPOeHHbIe MOZe/H C
HCTI0/Ib30BaHMEM T'eOMeTPUUeCKUX TIOHATHI 1 TeopeM, arrapaTa anreOpsl, peliaTh MpakTHUecKre 3aflaud,
CBsI3aHHBIE C HAXO0XKJeHeM reOMeTPUUeCKHX BeJIMUYMH.

TEMATNYECKOE INTAHUPOBAHUE

TemaTnueckoe TIIJITaHUPOBAaHWE COCTaB/eHO C yueTOoM pabouell TIPOrpaMMbl  BOCIUTAHUSI.
BocrniuraTtenbHbIM TOTEHIMan [JaHHOro Yy4yeOHOro mnpeiMeTa obecrieurBaeT peayu3allydio  CJieJyIOLIMX
1[e/IeBBIX TIPUOPUTETOB BOCTIUTaHuUs obyuatomuxcst O00:

o pa3BuTHE LIEHHOCTHOI'O OTHOILIUEHHA K TPYAY KdK OCHOBHOMY CHOCO6y OOCTH)KeHHA >XMU3HEeHHOI'o
6J1a1“0n011y111/151 He/ioBeKa, 34/10ry e€ro ycriemHoro HpO(i)ECCI/IOHaJ'IbHOFO caMmooripeae/jieHrusd YU OLlyLleHUA
YBEPEHHOCTH B 3aBTPAIIIHEM [HE;

b pa3BUTHE LIEHHOCTHOI'O OTHOLIEHUSA K TIPpUPO/Jie KaK MCTOYHUKY XM3HU Ha 3€M]Ie, OCHOBe CaMOro
ee CyleCTBOBdAHMNA, HY)K,qa}OHJGﬁCH B 3allliTe U IIOCTOAHHOM BHHMMaHHKH CO CTOPOHEI Ue/I0OBEKA,
b pa3BuUTHE LIEHHOCTHOI'O OTHOLIIEHHUA K MHUPY KdK I'VNIaBHOMY IMPUHLIUITY 4e/10BeUeCKOIro O6LL[€‘)KI/ITI/IH,

YCJIOBUIO KPETNKOH [py>KObl, Ha/lla)KUBaHWsI OTHOILIEHUH C KoJijleraMu 1o pabore B OyZyIeM U CO3JaHUs
61aronpUsITHOr0 MUKPOK/TUMAaTa B CBO€i COOCTBEHHOU CeMbe;

. pasBUTHe LIEHHOCTHOIO OTHOLIEHMSI K 3HaHUSAM KakK MHTe/JIeKTyalbHOMY  pecypcy,
obecrieurBarolieMy Oy/ylllee dyeroBeKa, Kak pe3y/bTaTy KPOIOT/IMBOIO, HO yBJ/eKaTeJbHOr0 y4eOHOro
TpyAa;

. pa3BUTHe IIeHHOCTHOTO OTHOILEHUs K KyJ/IbType KaK JIyXOBHOMY OOTaTCTBY 00I[ecTBa U BXXKHOMY
YCJIOBUIO OLLYLIEHHs] YeJ0BeKOM IOHOTHI MPOKMBAeMOM >KU3HH, KOTOpOe JalT eMy UTeHHe, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUYECKOe CaMOBbIDa)KEHUE;

. pa3BUTHE L[eHHOCTHOTO OTHOILIeHHS K 3[J0POBbIO KaK 3a/I0Ty [IO/IF0M U aKTUBHOMW JKHU3HU Ue/ioBeKa,
€ro XOpOoIllero HaCTPOeHUsI U ONTUMHUCTUYHOTO B3TJIsiZIa HA MUP;
. pa3BUTHE LIEHHOCTHOTO OTHOIIEHHUS K OKDY’KaloIIUM JIFOASM Kak 0e3yc/ioBHOW U abCOMHOTHOM

LIEHHOCTH, KakK paBHOIPABHLIM COIMA/bHBIM [apTHEPaM, C KOTOPbIMH HEOOXOAWMO BbICTPAMBATh
nobpokenaresibHble W B3aUMOIIO/IIEP>KUBAIOIIEe OTHOIIEHUS, Jaloliie Ue/loBeKy paloCTb OOIeHUs U
M03BOJIsIFOIIIMe U30eraTb YyBCTBa OAUHOUECTBA;

. pa3BUTHE 1[eHHOCTHOTO OTHOIIeHWs K caMuM cebe Kak Xo03sieBaM CBOed  CyanObl,
CaMOOTIPEIENISAIONIMMCS M CaMOPeaIM3yIoIUMCsT  JIMYHOCTSIM, OTBEUAIOIIMM 3a CBOe COOCTBeHHOe

Oynyee.
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10 K/TACC
KosmnuecTBo yacos JJIeKTPOHHBIe
No HaumeHoBaHue
KoHTpo (udpossble)
n/ pas/je/ioB U TeM IIpakTHueck
Bcero JIbHBIE oOpa3oBarTe/bHbIE
n NporpamMMsI ue padoThI
paboTbI pecypchl
Beesenue B https://
1 10
CTepeoMeTpUr0 myschool.edu.ru/
[IpsiMble U IJI0CKOCTU
B IIPOCTPaHCTBe. https:/
2 12 1
[TapannensHOCTB myschool.edu.ru/
MPSIMBIX U [JIOCKOCTEHN
3 IleprieHAMKYIIPHOCTH 12 https://
TMPSIMBIX U TIJIOCKOCTeN myschool.edu.ru/
Y16l MeXay
https:/
4 TPAMBIMH 1 10 1 myschool.edu.rw/
TIJIOCKOCTSIMU
5 MHororpaHHUKu 11 1 Blps:/t
myschool.edu.ru/
O06BEMBI https://
6 9 1
MHOI'OT'DaHHUKOB myschool.edu.ru/
IToBTOpEHME: CeueHus, https:/
7 4 1
PacCTOSIHUA U YIJIBI myschool.edu.rw/
OBIIEE KOJIMYECTBO 68 5 0
YACOB II10 ITPOT'PAMME
11 KJIACC
Ne Konn4yecTBo yacos
HaumenoBanue JJIeKTPOHHBIE
/| PAa3AeNoB u Tem B Kontponbn | Ilpaktnueck | (uudposbie)
g | TPOrpammel €er% | Lie paGotbr | me paGoTI obpasoBaTe/ibHbIE
pecypchl
https://
1 Tena Bparenms 12 myschool.edu.ru/
2 OOBEMBI TENT 5 1 ftips:/t
myschool.edu.ru/
3 BekTopsl 1 10 1 https://
KOOp/JWHATEI B myschool.edu.ru/
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TIPOCTPaHCTBe

IToBTOpEHue,
0600111eHue, 7 1 https://

cucTeMaTu3aLnus myschool.edu.ru/
3HaHUU

OBIIEE KOJIMYECTBO
YACOB IIO 34 3 0
IMPOI'PAMME
PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA»

IIOACHUTEJ/IbBHASA 3AIIMCKA

YueOHbI Kypc «BeposSTHOCTb M CTaTUCTHKa» 0a30BOro YPOBHSI SIBSIETCS TPOJO/DKEHHEM WU
pa3BUTHEM OJJHOUMEHHOTO yueOHOro Kypca 6a30BOro YpOBHsI OCHOBHOTO 00IIlero oOpa3oBaHMs. YUueOHbIH
KypC Tipe/jHa3HaueH /yisi (GOPMHUPOBAHUsS y 00YUArOIIUXCS CTaTUCTUYECKOM KYJIBTYPbl M TIOHUMaHUsSI POJIH
TEOPHM BEPOSTHOCTEH KaK MaTeMaTUYeCKOr0 MHCTPYMEHTA /il U3yUYeHHUs1 CTydaliHbIX COOBITHM, BEJTMUUH U
niporjieccoB. Ilpyu n3ydeHun yuebHOro Kypca oOoOraijaroTCs Mpe/CTaBieHus 00yuaroluxcss O MeTojax
HCCIeJOBaHUST U3ME@HUMBOIO MUpa, Pa3BUBAeTCsl MOHMMaHWe 3HAUMMOCTH U OOIIHOCTH MaTeMaTH4eCcKUX
METO/]OB M03HaHHWs KaK HeOThbeM/IeMOU YaCTU COBPEMEHHOI0 eCTeCTBEHHO-HayYHOT0 MUPOBO33pEeHMUS.

CopepkaHve yueOHOrO Kypca HarpaB/IeHO Ha 3aKpelleHWe 3HaHWH, TMOTyYEeHHBIX MPH W3yYeHUH
Kypca Ha ypOBHe OCHOBHOT'O 0011jero 00pa30BaHusl, ¥ Ha pa3BUTHe MPeICTaB/IeHUM O C/TyYalHbIX BeJIMUMHAX
M B3aUMOCBSI3SIX MeXXJy HUMM Ha Ba)KHBIX TMpPUMepax, CHO’KeTbl KOTOPBIX TMOUEpIIHYThl U3 OKPY>KaroIero
mupa. B pe3ynbrate y o0Oydarommxcsi [JJO/DKHO C(HOPMHUDPOBATbCS TIpeACTaBleHHe O Haubosee
yIOTpeOUTeNbHBIX UM OOIMX  MaTeMaTUYeCKUX  MOJENIAX,  MCIO/b3YeMbIX [ OINHCAHUS
aHTPOMOMETPUUECKUX M JeMorpadryeckux Be/WYMH, TMOTPEIIHOCTe B pa3/MYHOrO poja M3MepeHUsX,
JUTTEIbHOCTA 0e30TKa3HOM pPabO0Thl TEXHUUYECKMX YCTPOWCTB, XapaKTEPUCTHUK MAaCCOBBIX SIBIEHUM MU
TIPOLIeCCOB B 00IIIeCTBe.

B COOTBETCTBUU C YKa3aHHBIMU 1[eJIIMU B CTPYKTYpe yueOHOro Kypca « BeposiTHOCTb ¥ CTaTUCTUKA»
IUIsl YPOBHsSI cpefiHero oOijero obpa3oBaHuWss Ha 0a30BOM YpOBHe BbIfieJieHbI CJIe/IyIOIIe OCHOBHBIE
cojepxaresnbHble JUHUU: «CiyuaiiHbie COOBITHSI YW BePOSTHOCTW», «CjydaiiHble BeJMUMHBI M 3aKOH
OOMBILINX YHCEI».

BaxHyr0 uacTb yuyeOHOro Kypca 3aHUMaeT W3yUYeHHE TeOMEeTPHUeCKOr0 W OMHOMMAIBHOTO
pacripefieieHuii ¥ 3HAKOMCTBO C WX HeTpepbIBHbIMK aHajoraMM — T[I0Ka3aTe/lbHbIM W HOPMasbHbIM
pacrpeziesieHUsIMU.

Copepxanvie muHuM «CilydaiiHble COOBITHSI U BEPOSITHOCTH» CJTY>KAT OCHOBOM /17151 (POPMUPOBAHUS
NpeJiCTaB/eHU O pacrpefie/ieHUH BePOSITHOCTEM MeXKJy 3HaueHUsIMU C/Ty4YalHbIX BeJMUMH, a TakKKe 3Ta
MVHUS HeoOXoguMa Kak 0a3a i W3ydeHHWs 3akoHa Oo/bIIMX uucen — (yHAaMeHTaJbHOTO 3aKOHa,
JIeMCTBYIOIIEr0 B TIPUPOJie W OOIIecCTBe W MMEIOL[ero MaTeMaTHuecKyro (opManu3aiuio. CaM 3aKOH
Oo/BIIMX YHMCeNn TIpejjiaraeTcsi B O03HAKOMUTE/JbHOW ¢opMe ¢ MHUHUMAIbHBIM KCII0/Ib30BaHUEM
MaTeMaThUuecKoro dopmManausma.

Tembl, CBs3aHHble C HeNpPepPbIBHBIMU C/lyyaliHBIMU BeJIMYMHAMM, aKLIEHTHPYIOT BHHUMaHUe
00yuaroImyxcss Ha OMMCAHWM M W3YUYEHUU C/IydaliHbIX SIBJIEHWH C TTOMOIIbIO HEINpepbIBHBIX (YHKITHH.
OcHoBHOe BHHMaHHe yjessieTcsl TI0Ka3aTeJlbHOMY U HODPMa/JbHOMY pacrpefesieHdsiM, IIpU  3TOM
TIpe/ro/IaraeTcs 03HaKOMHUTe/TbHOe M3yUueHre MaTeprasa 0e3 10Ka3aTe/bCTB IPUMEHsIeMbIX (DaKTOB.

OO1iee uMC/I0 YacoB, PEKOMEH/IOBAHHBIX [l W3ydeHUsi yuyeOHOro kypca «BeposiTHOCTh U
cTaTucTHKa» — 68 uacoB: B 10 knacce — 34 yaca (1 yac B HeZient0), B 11 Knacce — 34 yaca (1 yac B HeZiesto).

COJEPXAHUVE OBYYEHUSA B 10 KITACCE

[pencraBneHye [aHHBIX C TOMOIIBI0 Tabyui U auarpamm. CpenHee apudMeTHueckoe, MeJUaHa,
HaubOo/bIllee ¥ HaMeHblllee 3HaUeHuUsl, pa3Max, AUCIIePCHUs U CTaHZAPTHOe OTK/IOHEeHHe UKCIOBLIX HabOpOoB.
CnyyaiiHble 3KCTIepUMEHTHI (OTBITBI) M CTy4aliHble COOBITHS. DjieMeHTapHble COOBITHS (MCXOZBI).
BeposiTHOCTh C/Ty4yalHOTO COObITHA. BIM30CTh YaCTOThI U BEPOSTHOCTU COOBITHE. CilyuyaiiHble OIBITBI C
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PaBHOBO3MOYXHBIMH 3/IeMEHTapHBIMU COOBITHUSIMUA. BeposiTHOCTH COOBITHII B OIBITaX C PABHOBO3MOXKHBIMHU
3/IeMeHTapHbIMU COOBITUSIMHU.

Oneparun Hafi COOBITHSIMU: TIepecedeHue, 00beJiHeHe, TIPOTUBOIIOIOKHBIE COOBITHS. JJuarpaMmbl
Ouiniepa. ®opmyJia Cl0)KeHHsI BEPOSITHOCTE.

YcoBHas BEpPOSITHOCTb. YMHOXKeHHe BepPOSTHOCTeH. [lepeBO Ciy4aliHOro 3KcrneprMeHTa. ®opmyiia
TI0JTHOM BepoSITHOCTU. He3aBucrMbie cOOBITHS.

KombuHaTopHOe TmpaBU0 yMHOXeHUs. [lepectraHoBKM u  akTopuan. Yucjio coueTaHuil.
TpeyronbHuk ITackans. @opmyna 6uHoma HetoToHa.

BrHapHbIi CyyalHbIN ONBIT (MCHbITaHWE), ycrnex U Heyzaada. HesaBucumeble ucnbitanus. Cepus
He3aBUCHUMBbIX HUCIIbITAHWM 10 TIepBoro ycrexa. Cepysi He3aBUCUMBIX UCIIbITaHWM bepHy/uu.

CnyuanHas BenMuuHa. PacripesiesieHue BeposiTHOCTed. [lparpamMMma pacripefiesieHusi. Ilprmepst
pacripe/ie/ieHuii, B TOM UKcIie, reoMeTpuyeckoe 1 GMHOMUATBHOe.

COJEPXXAHUME OBYYEHMNSA B 11 K/IACCE

Yuc/ioBble XapakKTePUCTUKK CIyYalHBIX BEJIMUMH: MaTeMaTU4YeCKOe OXKHW/aHWe, IUCIepCUs U
CTaH/lapTHOE OTK/I0HeHHe. [IpuMepsl MpUMeHeHHUs] MaTeMaTHUeCKOTr0 OXKU/AHUs, B TOM UKC/Ie B 33/jauax 13
TIOBCE/IHEBHOM >KM3HW. MaremMaTHUecKoe OKHaHWe OWHApHOW C/IyyaiiHOW BeWYMHBI. MaTeMaTHuecKoe
OXKHJjaHe CYMMBbI Cy4aliHbIX BelWYMH. MaTeMaThdecKoe OKH/aHWe U [IUCIIePCHSI TeOMEeTPHUeCcKOro M
OHMHOMHANMBHOTO pacripe/ie/leHU .

3akoH OosbIIMX UYWCEe U ero pojiib B HayKe, TNpuposie U oOumjectBe. BribOpouHBIA MeToO[
HCClie/IOBaHUM.

[TpuMepbl HeNpephIBHBIX C/IyYyalHBIX BelMW4uH. [TOHSTHE O TIZIOTHOCTH pacrpefieneHus. 3azaud,
TIPUBOJSIME K HOPMaJIbHOMY pacripesiesieHut0. IIoHsTHe 0 HOpMa/TbHOM PacIpe/ie/IeHUH.

[TpeameTHbIe pe3y/bTaTbl OCBOeHHsI yueOHOTo Kypca «BeposiTHOCTb M CTaTHMCTHKa» Ha 6a30BOM
ypOBHE Ha YypOBHe cpeAHero obiero o0pa3oBaHWs OPUEHTHPOBAHbI Ha JOCTID)KEHHE YPOBHS
MaTeMaTHUeCKOW IpaMOTHOCTH, HeoOXOAWMOro JJisi YCIelIHOro pellleHusl 3aZiau U TMpobsieM B peabHOM
JKU3HU M CO3/laHKe YCJIOBUM /IS X OOILeKY/IbTyPHOTO Pa3BUTHSI.

[IpeameTHBIe pe3y/bTaThl 0 OTZAENbHBIM TeMaM y4yeOHOro Kypca «BepositHocTh U cTaTtucThKa». K
KoHLy 10 Ky1acca 0Oy4Jaromuyicss HayanuTCs:

o YUTaTh U CTPOUTD TaOULIbI U AMarpaMMbl;

o OTIepUpPOBATh TOHSATHSMU: CpefiHee apyuMeTHUecKoe, Me/MaHa, HauOoIbllee, HalMeHblIlee
3HaueHHe, pa3Max MacCHBa YUCJIOBBIX JJaHHBIX;

o OTIepUPOBATh TIOHSTHSIMM: C/IyYalHbIA 3KCrepuMeHT (OMBIT) W Cay4yaiiHoe cCOObITHe,

j/ieMeHTapHoe COObITHe (3/1leMeHTapHbI UCXO/[) C/IyyaiiHOTO OMbITa, HaXOJUTb BEPOSITHOCTH B OITbITAax C
PaBHOBO3MOXXHBIMH ~ CJTyYalHBIMU COOBITHUSIMM, HAaXOJWTh M CPABHMBATb BEPOSITHOCTH COOBITHI B
M3yUeHHbBIX C/TyYalHBIX SKCIIePUMEeHTaXx;

. HaxXoJUTh ¥ (OpMyIMpOBaTh COOBITHS: TepeceueHre U 00beJVHEHHWe AAaHHBIX COOBITHH,
coObITHe, TIPOTUBOIIO/IOKHOE JAHHOMY COOBITHIO, TOJIb30BaThCs [JuarpaMMmaMu Oinepa U (popmysioit
CJI0)KeHHs BepOSITHOCTEH T1pY PellleHnH 3a/1ay;

. OTIepUpOBaTh TIOHSATUSIMU: YC/IOBHAsi BepOSITHOCTb, He3aBHUCHUMble COOBITHS, HaXOAWUTh
BEPOSITHOCTH C TIOMOLL[bIO TIPaBU/Ia YMHOKEHHUS], C TIOMOLLbIO /lepeBa C/IyuyaifHOI O OIbITa;

o MIPUMEHSITh KOMOMHATOPHOE MPaBU/I0 YMHOXKeHHsI TIPY pellieHrH 3a/1ay;

. OTepUpOBaTh MOHATUSIMU: HCIbITaHUE, He3aBUCHMbIe WCMbITAHUS, CepUsl UCIIBITaHUM, yCriex

Y HeyJaua, HaXOJWUTb BEPOSITHOCTU COOBITMI B CepUM HEe3aBUCUMBIX HCMBITAaHUW 0 TIepBOro ycriexa,
HaXOJUTh BEPOSTHOCTU COOBITHI B CepUM UCTIbITaHUN bepHyy;

o OIrepupoBaTh NMOHATUSAMU: C/IyvyaiiHas BeJIMYMHA, pacrpe/ie/ieHre BepOsITHOCTeH, AuarpaMMa
pacripe/ie/sieHusl.

IlpeagmeTHbIe pe3y/JbTaThl 10 OTAEJbHBIM TeMaM YydeOHOro Kypca «BeposiTHOCTH H
cratucTukar». K koHny 11 kiacca o0yuyaromuiics HaQyYuTCs:

o CpPaBHMBATh BEPOSITHOCTM 3HAaY€HUM CJIyYallHOW BeJIMUMHBI [0 pacrpefesieHur0 WIH C
TOMOLL[BIO iMarpamm;
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. OMepupoBaTh TIOHATMEM MaTeMaTMUeCKOro OXWJaHWs, TMpPUBOAUTb TIPUMephl, Kak
MPUMeHSIeTCsl MaTeMaTUueckoe OXXKUJaHue C/IydyalHOM BeJIMUMHbI HaXO/WTh MaTeMaTuuecKoe OKulaHue To
JJAHHOMY pacIipe/ie/ieHUI0;
J VIMeThb pe/iCTaB/IeHue O 3aKOHe DOJIbIINX YrCer;
. MMeTb TpeJiCTaB/eHre O HOpMa/IbHOM pacIipe/ie/IeHUH.

TEMATHNUYECKOE IVNIAHUPOBAHUE

TemaThueckoe TUIaHUPOBAaHHWE COCTaBJI€HO C ydeToM paboueli TIpOrpaMMbl  BOCITUTAHUSI.
BocriraTesibHBIN MOTeHLMaN AAHHOTO y4deOHOTo mpeaMeTa obOecrieurBaeT peaM3alvio  CrielyHIuX
1]e/IeBbIX IPUOPUTETOB BocnHUTaHus obyuaroruxcs O0O:

. pa3BUTHE 1[EHHOCTHOTO OTHOIIEHHS K TPy/y KaK OCHOBHOMY CIIOCOOY JOCTH)KEHHS >KU3HEHHOTO
Gnarormosyunsi uesioBeKa, 3a70Ty €ro yCrelrHoro rnpodecCHoHaJbHOTO CAMOOTIPe/ie/IeHUsT U OIIYILeHUs
YBEPEHHOCTH B 3aBTpAlLllHEM [IHE;

. pa3BUTHE 1JeHHOCTHOTO OTHOLIEHUS K MPUPO/ie KaK MCTOUHUKY >KU3HU Ha 3emsie, OCHOBE CaMOro
ee CyllleCTBOBaHMsI, HY>KJAIOL[elCsl B 3allUTe U MOCTOSHHOM BHUMaHHHU CO CTOPOHBI YeJI0BEKa;
. pa3BUTHeE L[EHHOCTHOTO OTHOIIIeHHsI K MUPY KaK IJIaBHOMY TIPUHLIUITY UeI0BeUYeCKOT0 OOLeXUTHS,

YCJIOBUIO KDPETKOU APY>KObI, Ha/la)KUBaHWsI OTHOILIEHWH C KOJIJIeraMu 1o pabote B OyzyIeM W CO3ZaHUs
6/1arONTPUSITHOTO MUKPOK/IIMaTa B CBOeil COOCTBEHHOM CeMbe;

. pa3BUTHE [IEHHOCTHOTO OTHOINEHHSI K 3HAaHUSAM KakK MHTEe/UIeKTYalbHOMY  pecypcy,
obecrieunBaroeMy Oy/yliee ueioBeKa, KaK pe3y/bTaTy KpOIOT/IMBOIO, HO YBJ/IEKAaTebHOrO y4ueOHOro
TPyZAa;

. pa3BUTHe IIEHHOCTHOTO OTHOILEHUs K KyJbType KaK JIyXOBHOMY OOTaTCTBY OOII[eCTBA U BXKHOMY
YCJIOBUIO OIIYITIIEHUsI UYeIOBEKOM TIOJTHOThI MPOYKUBAEMOM >XKM3HH, KOTOPOEe /Ial0T eMy UTeHHe, MY3bIKa,
HCKYCCTBO, TeaTp, TBOPUYECKOE CAMOBBIPAKEHUE;

. pa3BUTHE 1L[eHHOCTHOTO OTHOLLEHUS K 3/I0POBbIO KakK 3ajI0Ty J0ITOM U aKTUBHOM JKH3HU Ye/iOBeKa,
€r0 XOpOIIero HaCTPOeHUsI U ONITUMUCTUUHOTO B3I/Isi[ja Ha MUP;
. Pa3BUTHE IIEHHOCTHOTO OTHOIIEHUS] K OKPY’KaloIUM JIIOASIM Kak 0e3yc/IOBHOH M abOCOMHOTHOM

L[EHHOCTH, KaK paBHOIPAaBHBIM COLIMA/bHBIM [MapTHepPaM, C KOTOPbIMH HeoOXOJWMO BLICTPaUBATh
JIoOpoykesiaTenlbHbIe W B3aMMOTIO/ZIEP’KUBAIOLIe OTHOLIEHHS, [JAafolje Ue/loBeKY pa/ioCTh OOIeHUs U
TO3BOJISTFOIIME U30eraTb YyBCTBa OAUHOUECTBA;

. pa3BUTHE I1]€HHOCTHOTO OTHOIIEHWs K caMuM cebe Kak XO03sieBaM CBOeH  CyJnObl,
CaMOOTIpe/IeNIIOUUMCS ¥ CaMOpPeasM3yIoIIUMCsl  JIMYHOCTSIM, OTBEYarollldM 3a CBOe COOCTBEHHOe

OyayLee.

10 KJ/TIACC
KoiunuyecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3/ieJioB U T€EM KonTposibHbie | IIpakTHueckue
n/n Bcero o0Opa3oBaTe/bHbIE
NporpaMmsl padoThI padoThsI
pecypchl
[Ipencrasienue
1 JAHHBIX U 4 https:/
ornvcaTesbHas myschool.edu.ru/
CTaTUCTHKA
2 CryuaiiHble OMbIThI 3 1 https:/
Y C/TyYaiiHble myschool.edu.ru/
COOBITHS, OIIBITHI C
PaBHOBO3MOKHBIMH
3J1eMeHTapHbIMU
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ncxozamu
Onepaumu Haf
COOBITUSIMH, 3 https://
C/I0KeHue myschool.edu.ru/
BepOSITHOCTeM
YcnoBHas
BEpPOSITHOCTb,
JlepeBo CJIy4arHOro
orbITa, (opmysia 6 https://
TTOJIHOM myschool.edu.ru/
BEpPOSITHOCTU U
He3aBHCUMOCTh
COOBITHUI
DJIEMEHTBI 4 https://
KOMOWHATOPHUKH myschool.edu.ru/
Cepun
https://
MOCJ/IeIOBaTEIbHBIX 3 1 Y
. myschool.edu.ru/
WCTIBITaHU!
CnyuariHble https:/
BEJIMUMHBI U 6 Jps.ir
myschool.edu.ru/
pacrpeiesieHust
O6o011ieHME U
https://
CHCTeIYJIaTH3auHH > 2 myschool.edu.ru/
3HaHUH
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 2
I[TPOI'PAMME
11 KVZIACC
Ko/mmuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue
Ne (uudpossbie)
pa3/ie/ioB U TeM KonTtposbubie | IIpakTnueckue
n/n Bcero oOpa3oBaTe/IbHbIE
MPOrpamMMbI padoThI padoThI
pecypchl
MaTemaTHueckoe
O)KHA%,HHE‘, 4 https://myschool.edu.ru/
CTy4aliHOMN
BeJTUYMHBI
Hducniepcus u
CTaHZapTHOe
OTK/IOHEHUEe 4 1 https://myschool.edu.ru/
cyvyaiiHOM
BeTUYHHBI
3akoH 60
KO DOJIbIIIX 3 1 https://myschool.edu.ru/
Yypcesn
HernpepbiBHBIE 2 https://myschool.edu.ru/

Cy4yalHble



https://myschool.edu.ru/
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BeJTUUUHBI
(pacripegenenusi)

HopwmanbHoe
pacripeiesieHust

2 1 https://myschool.edu.ru/

IToBTOpEHME,
00600111eHIe U
CUCTeMaTH3aLus
3HaHUM

19 2 https://myschool.edu.ru/

OBIIEE KOJIMYECTBO

YACOB I10 I[TPOI'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/

	РАБОЧАЯ ПРОГРАММА ПО УЧЕБНОМУ ПРЕДМЕТУ «МАТЕМАТИКА»
	10-11 КЛАССЫ

