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INIOACHUTEJ/IbHASA 3AIITMCKA

Pabouas rporpamma Kypca «Matematuka» st 10-11 kaccoB (0a30BbIii YPOBEHB) (Jjajiee TI0 TEKCTY — IMpOrpamma) sIB/ISIeTCSI KOMITOHEHTOM
OcHoBHoM 06pa30oBaTe/IbHOM MporpamMmbl cpefHero obiiero obpaszoBanusi MAOY COII Ne 1 «ITomudopym».

[Tporpamma pa3paboraHa Ha OcHOBe TpeOOBaHMII K pe3yiabTaTaM ocBoeHUss OCHOBHOM 00pa3oBaTe/bHON TpOrpamMMbl CpefHero ooirero
obpa3zoanuss MAOY COIII Ne 1 «ITosmudopym» € yueToM IporpaMm, BK/TFOUEHHBIX B €e CTPYKTYPY.

[Tporpamma cooTBeTcTByeT TpeboBaHUsM PezepasbHOTO roCyjapCTBeHHOTO 00pa3oBaTeNbHOrO CTaHJApTa cpegHero obiero obpa3oBaHus U
obecrieunBaeT OCTWKeHNe TUIAHUPYEeMbIX pe3y/ibTaToB 0CBOeHHsi OCHOBHOW 00pa3oBaTe/ibHOM MporpaMMbl cpefiHero obiiero obpasoanuss MAOY
COIII Ne 1 «ITomugopym».

[TporpamMMa 1o MaTeMaTHKe Ha YPOBHe cpefiHero obiriero oopasoBanust pa3paboraHa Ha ocHoBe PI'OC COO c yuéToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, NpebsBIIseMbIX K MaTeMaTHUeCKOMY 00pa30BaHUIO, U TPAJULMM POCCUICKOro oOpa3oBaHus. Peasu3aliysi porpamMmbl 10 MaTeMaTHKe
obecrieurBaeT OBJ/IaJIeHWE K/TFOUEBBIMU KOMITETEHITUSIMUA, COCTABJISIFOI[UMHM OCHOBY /IJII CAMOPA3BUTHS W HENPepPhIBHOTO 00pa30BaHMs, 11€/I0CTHOCTD
00I1IeKy/IbTYPHOT'0, INYHOCTHOTO U TI03HABaTeIbHOTO Pa3BUTUSI TMUHOCTH 00yUaroIxcsl.

B mporpamme o MaTtemMaTHhKe YUTeHbI UJIeM U TI0/10)KeHUst KOHIeny pa3BUTHS MaTeMaTHuecKoro obpa3oBanus B Poccutickoit ®eneparun. B
COOTBETCTBMM C Ha3BaHWEM KOHLIETIUM, MaTemMaThyecKkoe oOpa3oBaHHe [O/DKHO, B UACTHOCTH, TIPeJOCTaB/SATh KaKJOMy 0O0ydarolemMycs
BO3MOJKHOCTh [TOCTM)KEHHUSI YPOBHSI MaTeMaTHUeCKUX 3HAaHUH, HeOOXOAUMOTrO /IS Ja/bHEeHIIel YCITenTHOM KU3HU B o0ijecTBe. MIMeHHO Ha pellieHHe
3TOM 3a/lauM Halle/ieHa IporpaMmMa 1o MaTeMaThKe 6a30BOr0 YPOBHSI.

B snoxy uudpoBoii Tpanchopmaryu Bcex cdep uesoBedecKou JesiTelTbHOCTH HEBO3MO)KHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM UesioBeKOM Oe3
6a30Boif MaTeMaTHUYeCKOlN TOATOTOBKU. Y>Ke B IIKOJie MaTeMaThKa CAY)KUT OTOPHBIM TPeAMeTOM [I/isi U3yUeHHUs] CMEXHBIX AWUCLUIUIMH, a B KU3HU
MoC/Ie TIKOJbI peaslbHOM HeoOXOAUMOCThI0 CTAaHOBUTCS HerpepbiBHOe oOpa3oBaHHWe, uTo TpeOyeT IMOJIHOLIEHHOW 0a30Bol 0061ie0O0pa3oBaTebHOM
MO/ITOTOBKM, B TOM YKHC/Ie W MaremMaThyeckod. JTO 00yC/IOB/eHO TeM, UYTO B Hallld JHH pacTéT UUCJIO CrelUaabHOCTel, CBSI3aHHBIX C
HETOCPe/ICTBEHHbIM TIPUMEHEeHHeM MaTeMaTHUKU: U B cepe SKOHOMHUKH, U B OM3HECe, U B TEXHOJIOTUUYECKUX 00/1acTsX, U Jla)kKe B T'yMaHUTaPHBIX
cdepax. Takum obpa3oM, Kpyr 00yuaromuxcs, AJis KOTOPbIX MaTeMaThKa CTaHOBUTCSI 3HAUMMbIM TPeIMETOM, CYILIeCTBEHHO pacIlHpsIeTCs.

[TpakTUyeckasi TOME3HOCTb MaTeMaTWKH OOYyC/OB/ieHa TeM, UTO e€ TIPeJIMeTOM SIB/ISIOTCA (yH/JaMeHTaabHbIe CTPYKTYPhl HAIllero MHpa:
MPOCTPAHCTBEHHbIE (POPMBI U KOJTMUECTBEHHbIE OTHOLLIEHUSI OT MPOCTEHIINX, YCBaUBAeMbIX B HEIOCPECTBEHHOM OIBbITE, [0 JOCTAaTOYHO CJIOKHBIX,
HeOOXOZIMMBIX [I/Isi Pa3BUTHSI HayUHBIX U TE€XHOJIOTHUECKUX Uzed. be3 KOHKPeTHbIX MaTeMaTHUeCKUX 3HAaHWM 3aTPY/HEHO MOHWUMAaHUe TPUHI[UTIOB
YCTPOMNCTBA U UCTIOb30BaHUSI COBPEMEHHOUW TeXHUKH, BOCIIPUSATHE U WHTepIpeTalust pa3Hoobpa3Hol coljpaibHOM, SKOHOMUYECKOH, MOIMTHUeCKON
vHpopmauuy, ManodddeKTHBHA TIOBCeHeBHAas TIpaKTUUecKasl [JesiTelbHOCTh. KakJoMy uesioBeKy B CBOeM >KW3HU TIPUXOAUTCS BBLITIOTHSTh
JIOCTaTOUYHO CJI0XKHbIE PacuéThl U COCTaB/ISITh HEC/IOXKHbIE alrOPUTMBbI, HaXOJWTb HY)KHble (DOPMYJibl M TPUMEHSITh MX, BafleTb MPaKTUYeCKUMHU
MpUéMaMH reOMEeTPUUEeCKUX W3MEPEeHUN W TOCTPOeHHM, YWTaTh WHGMOPMAILIWIO, TIPE/ICTAaBIEHHYI0 B BUAY TaOJ/UI], JUarpaMM W rpadyKoB, XUTb B
YCJIOBUSIX HeoTlpe/ie/IEHHOCTH U MIOHUMAaTh BEPOSITHOCTHBIN XapaKTep C/Ty4alHbIX COOBITH.

O/HOBpPEeMEHHO C pacuupeHueM chep MpUMeHeHUs MaTeMaTUKU B COBPEMEHHOM 0011jeCcTBe BCE Oojiee BaXKHBIM CTAHOBUTCSI MaTeMaTUUeCKHUM
CTWIb MBILLIEHNS, TIPOSIB/ISIFOLMICS B OMNpe/e/IéHHbIX YMCTBEHHBIX HaBblKaxX. B mporiecce u3yueHHsi MaTeMaTUKU B apceHas MPUEMOB U METO/OB
MBIITIEHHS] Ye/IOBEeKa eCTeCTBEHHBIM 00pPa30M BKJ/IIOUAOTCS UHYKIWS U IeAyKIKs, 0000IeHre ¥ KOHKPeTH3al[us, aHa/Iu3 U CHHTe3, KlacCu(uKais
¥ cucremarv3auusi, abctparvpoBaHue W aHanorus. OOBeKTbl MaTeMaTHMUeCKHWX yMO3aK/IHUeHWH, TpaBujia WX KOHCTPYHMDOBAHWS PaCKpBIBAIOT



MeXaHH3M JIOTHUeCKUX TIOCTPOEHH, CIOCOOCTBYIOT BBIPAaOOTKe yMeHUst ()OPMYIMpPOBaTh, OOOCHOBBIBATH M JOKAa3bIBaTh CYXKJEHUs, T€M CAMbIM
pasBUBAKOT JIOTMYECKOe MblllsleHHe. MaTemaTuKe NPUHAJJIeXUT Befyllas posib B ()OPMHPOBAHMM aJTOPUTMUYECKON KOMIIOHEHTBbI MBIIIEHUS U
BOCIIMTAaHUM YMEHUM [1eMCTBOBATh 10 3a/laHHBIM aArOpUTMaM, COBEpIIEeHCTBOBATh U3BECTHbIEe U KOHCTPYUPOBaTh HOBBIe. B mporjecce peleHus 3azav
— OCHOBHOM yueOHOMH /lesiTe/IbHOCTY Ha YpOKaX MaTeMaTUKU — Pa3BUBAOTCS TBOPUECKast M MPUKJIaiHasi CTOPOHbI MbIIIIJIEHHSI.

OOyueHre MaTemMaTHKe AAaéT BO3MOKHOCTb Pa3BHMBATh y 00yUarOLIMXCS TOUHYIO, PaljiOHAIBHYIO ¥ MH(MOPMATHUBHYIO peub, yMeHHWe O0TOMpaTh
HauboJiee MOAXOASIIME SI3bIKOBbIE, CUMBOJIMUECKHe, rpaduuecKue CpefiCTBa [ijisl BbIDXKEeHUs CYKeHUM 1 HarJIsiIHOTO0 UX Tpe/iCTaB/IeHMtsl.

HeoOxoguMbpIM KOMITOHEHTOM 00Imieli KyJabTypel B COBPEMEHHOM TOJIKOBAaHUM SIBJIsieTCsl 00ljee 3HAKOMCTBO C MeTOJAMH TI03HAHUS
JeMCTBUTENIbHOCTH, TIpe/iCTaB/ieHWe O TpeJMeTe U MeTOZle MaTeMaTHK{, ero OT/AMYMsS OT MeTOZI0OB eCTeCTBEeHHbIX M T'yMaHWTapHbIX HayK, 00
0CO0EHHOCTSIX NTPUMeHeHUs] MaTeMaTHKK /I/Is pellieHHsl Hay4YHbIX U NPUK/IaJHbIX 3a7au. Takum obpa3oM, MaTemaTruueckoe obpa3oBaHre BHOCUT CBOU
BKJIa/| B (hopmMHUpOBaHUe 0011[eil Ky/IbTYpPhI YesloBeKa.

M3yyeHue MareMaTHUKU CIOCOOCTBYeT 3CTETUUYECKOMY BOCIIMTAHUIO 4YesOBeKa, MOHMMaHWIO KpacoTbl U HU3SIecTBa MaTeMaTHUeCcKuX
paccykJieHui, BOCIIPUATHIO TeOMeTpUUYeCKUX (OpM, YCBOEHUIO UJJeU CUMMETPHH.

[TpuopuTteTHBIMU LiesiMU 00yueHUst MaTematuke B 10—11 Knaccax Ha 6a30BOM ypOBHE SIBJISIFOTCSI:

(opMUpOBaHUe LieHTPalbHbIX MaTeMaTUYeCKUX TMOHATHI (UMC/I0, BeJIMUMHA, reoMeTpuueckas ¢urypa, nepeMeHHasi, BePOSITHOCTb, (YHKLIs),
obecrieunBaOLMX PeeMCTBEHHOCTb 1 ITepCIIeKTUBHOCTh MaTeMaTHueCcKoro obpa3oBaHust 00yJaroIyxcs;

roJBesieHre 00yJaroUMXCsl Ha [JOCTYITHOM /i HUX YPOBHE K OCO3HAaHHMI0 B3aMMOCBSI3M MaTeMaTHKH M OKPY)KAIOIero MUpa, TOHMMaHHe
MaTeMaTHKU Kak yacTH o01ieli Ky/bTyphbl UelioBeuecTBa;

pa3BUTHE WHTE/UIEKTYaJbHBIX W TBOPYECKUX CIMOCOOHOCTeH OO0ydJaroImyXxcsi, TO3HABaTeIbHOW aKTHUBHOCTH, WCCIeA0BAaTeNbCKAX YMeHUH,
KPUTUYHOCTU MBIILJIEHUs], UHTepeca K U3y4YeHUI0 MaTeMaTUKY;

(opmMupoBaHUe (PYHKIMOHA/TIbHOW MaTeMaTW4yeCKoW rpaMOTHOCTH: YMEHHsl paclio3HaBaTb MaTeMaTUuecKhe aclleKThl B peaslbHbIX >KU3HEHHbIX
CUTYyaLUsIX U NIPY U3yUYeHUH [JPYruX yueOHbIX NpeMeTOB, NIPOSIB/IEHNs] 3aBUCMOCTel 1 3aKOHOMepHOCTel, JOpMy/IMpoBaTh UX Ha SI3bIKe MaTeMaTUKU
Y CO03/iaBaTb MaTeMaTH4eCKHe MOZie/ld, NPHUMEHSTb OCBOEHHBbIM MaTeMaTHMYeCKWM armapar Jjis pelleHHs IPakKTUKO-OPUeHTHPOBAHHBIX 3azay,
VHTepIIpeTUPOBaTh U OL|eHUBATh [10/TyYeHHbIe pe3y/bTaThl.

OCHOBHBIMY JIMHUAIMU COZleprkaHust MaTeMaThky B 10—11 kiaccax IB/IOTCA:

«Yucna v BeIUMC/IEHUS», «Anrebpa» («Asrebpanueckue BhIpaKeHHs», «YDPaBHeHUs W HepaBeHCTBa»), «Hauama mMaTeMaTUuecKOro aHaiu3a,
«['eometpusi» («['eomeTpuueckre (GUrypbl U UX CBOMCTBa», «/I3MepeHre reoMeTpUUeCKUX BeJIMUMH»), «BeposiTHOCTh U cTaThCTUKa». JlaHHble TMHUN
pa3BUBaIOTCS MapassenbHO, Kaxjasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO He He3aBHCMMO O/IHA OT JPYroii, a B TECHOM KOHTakKTe M
B3auMogelcTBUd. Kpome 3Toro, mx oObeAWHSET JOTMYecKas COCTaBJISIOIIAs, TPAJULIMOHHO TPUCYIas MaTeMaTHKe W TPOHM3LIBAOIIAs BCe
MaremMaTHueckue Kypcbl M cofepkaTtenbHble uHuUM. CcdopmynupoBaHHoe B ®I'OC COO TpeboBaHue «BrajieHHMe MeTOJaMU Jl0Ka3aTesbCTB,
JIrOPUTMaMHM pellieHus 3a/ia4, yMeHre (opMy/IUpoBaTh OTpe/iesieHus], aKCHOMbI U TeOpeMbl, IPUMEHSITh UX, IPOBOAUTH J0Ka3aTe/bHble PACCyKAeHUs
B XO/le pelleHus 3aflay» OTHOCUTCS KO BceM yueOHBIM KypcaMm, a (popMUpOBaHKe JIOTHYeCKUX YMeHHUH pacrpeiensieTcs 1o BceM rojam o0yueHusi Ha
yYPOBHe cpefiHero o01riero o6pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO Mmaremartuka siB/seTcsl o0si3aTelbHBIM IpeMeTOM Ha JaHHOM ypoBHe oOpasoBaHus. IIporpammoil mo
MaTeMaTHKe IpeJyCcMaTpUBaeTcs n3ydeHue yuebHoro npegmera «MaremaTika» B paMKax TPEX yueOHBIX KypCOB:



«Anrebpa ¥ Haua/a MaTeMaTHUYeCKOTO aHanu3a», «['eomeTpusi», «BeposATHOCT, M cTaTUCTHKa». POpPMHUPOBaHWE JIOTMUECKUX YMEHHH
OCYIL[eCTB/ISIeTCS Ha TPOTSHKeHWH BceX JieT 00yueHus Ha YpOBHe cpefiHero o0irero obpa3oBaHusl, a 3/IeMeHThI JIOTUKU BKJTFOYAIOTCSl B COjlepyKaHue
BCEX Ha3BaHHBIX BhIIIe yueOHBIX KYPCOB.

OO0t1iee uMC/I0 YacoOB, peKOMEHIOBAaHHBIX [I/1s1 M3ydyeHUst MaTeMaTuku — 340 yacoB: B 10 kmacce — 170 yacoB (5 uacoB B Hefemo), B 11 Kiacce —
170 uvacoB (5 yacoB B Heiento).

IINIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBbI
I10 MATEMATUKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA30OBAHMUSA

V3yueHre MaTeMaTHMKH Ha YpPOBHe OCHOBHOTO 00mjero o0pa3oBaHUSI HarpaB/ieHO Ha [OCTM)KeHHEe OOydarolMMUCS JINYHOCTHBIX,
MeTaripe/JIMeTHbIX U MpeMeTHbIX 00pa30BaTe/IbHBIX Pe3y/bTaTOB OCBOeHHUsl yuebHOro rpemeTa.

JIMYHOCTHBIE PE3YJ/IbTATbBI

B pesynbTaTe u3yuyeHWss MaTeMaTHKU Ha ypOBHe cpejHero obirero oOpa3oBaHus y oOyudaroijerocs 0yayT chopMHUpPOBaHbI CreJyrolue
JIMYHOCTHBIE Pe3y/bTaThl:

1) rpa)kJaHCKOro BOCIIUTAHUSA:

cOpMHPOBAHHOCTH IPAKAAHCKOM TIO3WIMK 00YyJaroIerocs Kak akTHBHOTO ¥ OTBETCTBEHHOT'O UjleHa POCCUHCKOTO 0011[ecTBa, Tpe/CcTaB/ieHre O
MaTeMaTHUUeCKHUX OCHOBax (DYHKIIMOHUPOBAHUSI Pa3/MUHBIX CTPYKTYD, SIBJI€HUM, MpOLeAyp TPa’kaHCKoro obiectBa (BbIOOPHI, OMPOCHI U JIPYyTOe),
yMeHUe B3auMO/IeliCTBOBaTh C COLIMA/IbHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKLIUSIMU U Ha3HaueHUeM;

2) NIaTPMOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTh POCCUMCKON TPaXKJAaHCKOW UeHTUUHOCTU, YBa)KeHHsl K MPOIIJIOMY U HACTOSIIIIEMY POCCUMCKOW MaTeMaTUKH, [JeHHOCTHOe
OTHOIIIEHHE K JOCTM)KEHUSIM POCCUMCKMX MaTeMaTUKOB M POCCHMMCKON MaTeMaTUUeCKO IIKOJIbl, UCI0/Ib30BaHKE 3TUX JOCTW)KEeHUM B [PYTUX HayKax,
TeXHOJIOTUsIX, chepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHWe JYXOBHBIX I[eHHOCTeH POCCUICKOro Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO TOBe/leHHsl, CBA3aHHOTO C
TIPaKTUYeCKUM TIpPUMeHeHUeM JIOCTKeHUN HayKH U JIesiTeJTbHOCTbI0 YU€HOT0, 0CO3HaHMe JTMYHOTO BK/1a/ja B IOCTPOeHHE YCTOHUMBOTO Oy yIIiero;

4) 3CTeTNYeCKOro BOCIUTAHUA:

JCTeTHUeCKOe OTHOIleHWe K MHDY, BK/IOUasi 3CTeTHMKY MaTeMaTHUeCKUX 3aKOHOMepHOCTel, O0O0BeKTOB, 3a/lay, pelLleHWM, pacCyKAeHuH,
BOCIIPUMMUYMBOCTb K MaTeMaTUueCKUM acleKTaM pa3/IMuHbIX BU/IOB UCKYCCTBa;

5) ¢pu3HyecKoro BoOCIUTAHMS:

CchOPMHPOBAHHOCTL YMEHUS TPUMEHSATh MaTeMaTWuecKue 3HaHUSI B MHTepecax 370poBOro M 0Ge3omacHOro obpa3a >KU3HH, OTBETCTBEHHOE
OTHOILLIEHWe K CBOeMYy 3/I0pPOBbIO (3[0pOBOe THTaHUe, cOa/aHCUPOBAHHBLIM DeXUM 3aHATUA U OTAbIXa, pery/spHas (usnueckasi aKTUBHOCTB),
(r3ruecKoe coBepIlIeHCTBOBaHME MPU 3aHATHUSX CIIOPTUBHO-03/10POBUTEIbHOM /leTeTbHOCTHIO;

6) TPy 0BOro BOCIIMTAHHUSA:



TOTOBHOCTb K TPY/y, OCO3HaHWe IIeHHOCTU TPY/0/I00MsI, UHTepeC K pa3uuHbIM cdepam NpodecCHOHATbHON JeATeNbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U eé TIPUJIOKeHHsSIMH, yMeHHe COBepllaTh OCO3HaHHBIM BbIOOp Oyayiiei mpodecciyd U peanr30BbIBaTh COOCTBEHHbIE >XU3HEHHbIE
T/IaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUeCKOMY 00pa30BaHHIO0 M caM000pa30BaHUIO Ha TIPOTSHKEHUU BCEH >XU3HU, TOTOBHOCTh K aKTUBHOMY
yUaCTHIO B pellieHUH TIPaKTUYeCKUX 3a/lay MaTeMaTH4yeCKOU HarpaB/eHHOCTH;

7) 3K0/I0rM4eCKOro BOCITUTAHUA:

Cc(OpPMHUPOBAHHOCTb 3KOJIOTHYECKON KY/IbTYphl, TIOHUMaHWe BMSHUS COLIMAJbHO- KOHOMUUECKHX TPOLIeCCOB Ha COCTOSTHUe TIPUPOJHOU U
COLIMA/IbHOM Cpejibl, OCO3HaHWe TII00abHOTO XapakTepa 3KOJIOTUYeCKUX mpo0sieM, OpHeHTalWsi Ha TMpUMeHeHWe MaTeMaTHUeCKUX 3HaHWUW ISt
peliieHUs 3a/jau B 00/1aCTH OKPY>Karollei cpe/ibl, TlaHUPOBaHKe TIOCTYITKOB U OLIeHKU WX BO3MOJKHBIX TTOC/IE/ICTBUM [Ijis OKPY Katollleid cpefibl;

8) 11eHHOCTH HAYYHOT0 MO3HAHMSA:

Cc(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HayKW U OOIIECTBEHHOW MPAKTHKH, TTOHUMaHHe
MaTeMaTUUeCKOW HayKU Kak cepbl YesIOBeUeCKOU /leATeIbHOCTH, 3TarloB e€ pa3BUTHS U 3HAUMMOCTH [I/isl Pa3BUTUS LIUBU/IM3ALIUH, OB/IaJileHHe S3bIKOM
MaTeMaTMKH W MaTeMaTU4YecKod KyJbTypod KakK CpelCTBOM II03HAaHUS MHPA, TOTOBHOCTb OCYIECTB/ISITh TIPOEKTHYIO W HCC/Ie/[0BATeIbCKYIO
JlesiTe/TbHOCTh UHAVBU/IYaTbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B pesynbTaTe 0CBOeHHsI MporpamMMbl IO MaTeMaTHKe Ha YpPOBHe OCHOBHOro obijero obpa3oBaHusi y obyuarouerocsi 6yayT copMupoBaHbl
MeTarpeIMeTHbIe  Pe3yJ/IbTaThl, XapaKTepU3YyIOLIWecsi OBJaJieHHeM YHHUBepCa/JbHBIMHM  T103HABaTe/NbHBIMUA  JeWCTBUSMH, YHHBEpPCA/TbHBIMU
KOMMYHHKaTUBHBIMH /IeHICTBUSIMUA U YHHBEPCA/IbHBIMU Pery/IsTUBHBIMU JeHCTBUSMHU.

ITo3HaBaTe/IbHBIE YHHBePCA/IbHbIE yUeOHbIe JeHCTBUS

Ba3soBble 1oruuecKue JeicTBHA:

BBISIB/ISITh Y XapaKTepH30BaTh CYIleCTBEHHbIe TIPU3HAKN MaTeMaTUYeCKUX 00BeKTOB, TTOHSATHN, OTHOLLIEHUH MeXy TTOHATHSIMH, (hOpMYIMpOBaTh
oTipe/iesieHus TIOHSITUM, YCTaHaB/IMBaTh CYIeCTBeHHbIM MPU3HaK KiaccuUKalliy, OCHOBaHUS /i1 000011eHrsl U cpaBHeHUs!, KpUTePUH ITPOBOJUMOTO
aHa/nM3a;

BOCIIPUHUMaTh, (hopMy/nvpoBaTh W IpeoOpa3oBbIBATh CY)KJEHHWS: yTBepAMTe/lbHble M OTpHLIaTe/bHble, eJWHUUYHblE, YaCTHble W 00Iue,
YC/IOBHBIE;

BBISIB/ISITh MaTeMaTHyecKye 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHMBOpeuMs B (hakTaxX, [JaHHBIX, HaOMO/eHNUsAX U yTBePXKJeHUsIX, TIpefjiaraTb
KPUTEDPUH [|/Is BISBJIEHUS 3aKOHOMEPHOCTeH 1 TIPOTHBOPEUNH;

Jles1aTh BbIBO/IbI C MCTI0/Ib30BaHKEM 3aKOHOB JIOTHKH, IelYKTUBHBIX U MHYKTUBHBIX YMO3aK/IHOUeHU, YMO3aK/II0ueHUH 110 aHa/IoruH;

MIPOBOAUTE CaMOCTOSITEIbHO /I0Ka3aTelbCTBA MaTeMaTHUeCKUX YTBepKAeHWH (TpsMble W OT TIPOTMBHOTO), BLICTPAaMBAaThb apryMeHTAl[Ho,
MIPYUBO/JUTDH NIPUMepPbI U KOHTPIIPUMephl, 000CHOBBIBaTh COOCTBEHHBIE CY)KJEHHS U BBIBO/IbI;

BbIOMpaTh Croco0 perreHus: yueOHOW 3aaud (CpaBHUBATh HECKOJIBKO BapHAHTOB pellleHus, BbIOMpaTbh HauOosee MOAXOASAIMNA C y4ETOM
CaMOCTOSITE/IbHO BblZle/IeHHbIX

KpUTEepUEB).

Ba3oBble ucc/ieoBaTe/IbCKUe JIefiCTBUS:



HCTIO/Th30BaTh BOIPOCHI KaK UCC/Ie0BaTe/IbCKUN UHCTPYMEHT TTO3HaHMs, (JOPMY/IMPOBaTh BOMPOCHI, (DMKCUPYIOIIKE TTPOTHBOpeure, pobiemy,
yCTaHaB/IMBaTh UCKOMOE U JaHHOe, JOPMUPOBATh TMIIOTE3Y, apryMEHTHPOBATh CBOIO MO3ULMIO, MHEHUE;

MIPOBOAUTE CaMOCTOSITe/TbHO CTJIAHWUPOBAHHBIA SKCIIEPUMEHT, WCC/e[0BaHWe 0 YCTAaHOB/IEHWIO OCOOEHHOCTeM MaTeMaTH4ecKoro OOBbeKTa,
sIBJIEHUs], TIPOLieCca, BbISIBJIEHUIO 3aBUCUMOCTel MeXKy 00beKTaMu, sIB/IeHUSIMU, TIPOLiecCaMy;

CaMOoCTOSITe/ILHO  OpMy/IIpOBaTh 000OITIEHHsT W BBIBOABI 0 pe3ysibTaTaM IPOBEJAEHHOTO HAOMIONEeHUs, WCCIe/JOBaHUs, OlIEHUBATh
JIOCTOBEPHOCTh MOTyUeHHbBIX pe3yIbTaToB, BEIBOJOB U 000011IeHN;

MPOTHO3UPOBATh BO3MO>KHOE Pa3BUTHeE MPOLECCa, a TAKXKe BbIJBUTaTh MPEeAT0I0KEeHHUs O er0 pa3BUTHUH B HOBBIX YCIOBUSIX.

Pab6ora c uadopmanueit:

BBISIB/ISITE 1eULUTHI MH(GOPMALIUU, JaHHBIX, HE0OXOAUMBIX /ISl OTBeTa Ha BOTIPOC U /IJIs pellieHust 3a/1auu;

BbIOMpaTh WHGOPMALMI0 W3 HWCTOUYHHUKOB pa3/IMUHBIX THIIOB, aHAJW3UPOBaTh, CUCTEMATH3WPOBATH W WMHTEPIIPETHPOBaTh WMH(OPMAIUIO
Pa3MUHbIX BUJOB U (DOPM Ipe/iCTaBIeHMUS;

CTPYKTYpPHPOBaTh MH(OPMaLIMIO, TIPe/ICTaB/sATh €€ B pa3/IMUHbIX (hopMax, WITFOCTPHUPOBATh rpaduuecky;

OLIeHMBAaTh HaJIE&>KHOCTh NH(OPMALIMU 110 CAMOCTOATETHbHO CHOPMYIUPOBAHHBIM KPUTEPHSIM, COPMY/IMPOBAHHBIM CAMOCTOSATETBHO.

KoMMyHHKaTHBHBIE YHUBEPCa/IbHbIE YUeOHbIe JeHCTBHS:

BOCIIPUHUMATh ¥ (DOPMY/TMPOBATh CY>K/JEHUsI B COOTBETCTBUM C YCIOBUSIMU U 1ieJisiMU OOIIIeHus], SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY
3peHusi B YCTHBIX U MUCbMEHHBIX TeKCTax, /laBaTh MOSCHEHUS 110 X0y pellieHus 3a/jJaul, KOMMeHTHUPOBaTh MOyueHHbIN pe3y/bTarT;

B X0/le 00CY)KJeHUs 3a[jaBaTh BOTIPOCHI 10 CYILeCTBY 00CY»K/JaeMoii TeMbl, po0sieMbl, pellilaeMOl 3a/laud, BbICKA3bIBaTh H/leH, HalleJleHHbIe Ha
TOWCK PEeIIeHUs, COTIOCTAB/ISATh CBOU CYXKAEHHUSI C CYXK/AEHUSIMH JIPYTMX Y4YaCTHUKOB JAMajiora, oOHapy>KWBaTh pa3/UuMde U CXO/CTBO TTO3UIIMH, B
KOpPeKTHOM ¢opMe (hOpMy/IHMpOBaTh Pa3HOT/1acHsl, CBOM BO3PaKeHUS;

TIPe/ICTaB/IsATh Pe3y/bTaThl PEeIIeHusl 3a/laud, SKCIIePUMEHTA, WCC/e/JOBaHHs, MPOEKTa, CAMOCTOSITE/IbHO BbIOMpaTh (hOpMaT BBICTYIIEHUS C
yuéTOM 3a/iay Mpe3eHTaluy U 0COOeHHOCTel ayIuTOPUH.

PeryisiTUBHBIE yHUBePCa/IbHbIE YUeOHbIE /JeHCTBUSA

Camoopranusanus:

COCTaBJIATh TI/IAH, aTOPUTM PEIIeHUs 3aJjaui, BbIOMpaTh Crocob peleHus C YYETOM HUMEON[UXCS PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBaTh U KOPPEeKTUPOBAaTh BapUaHThI PeLleHri C yU6TOM HOBOM UH(OPMAaLUH.

CaMOKOHTPO/1b, SMOIJUOHA/IbHBIM HHTE/VIeKT:

BJIaZleTb HaBbIKaMU MT03HABaTe/IbHOM pe/ieKCHUY KaK 0CO3HAHUS COBEepLIaeMbIX JelCTBUN
Y MBIC/TUTE/TbHBIX TIPOLIECCOB, UX Pe3y/bTaToB, BIa/IeTh CII0COOaMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOI[ecca M pe3y/ibTaTa pellleHHsi MaTeMaTHUeCKOU
3ajauy;

Npe/IBU/IeTh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb TPU pelleHUd 3a/jJaud, BHOCUTH KOPPEKTUBBLI B [eSiTE/IbHOCTb Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAaHHBIX, HAl/IEeHHBIX OIIMOOK, BLISIBJIEHHBIX TPYAHOCTEH;

OLIEHWBaTh COOTBETCTBUE pe3yJsbTaTa IeJId M YCJIOBUSM, OObSCHSATH TPUUWHBI JOCTKEHUS WIM HeJOCTH)KEHUS] Pe3y/IbTaTOB /1esTeIbHOCTH,
HaXOJWTh OIINOKY, IaBaTh OLIEHKY IMPUOOPETEHHOMY OITBITY.

CoBMecTHasl ieiTe/IbHOCTh:



MOHMMAaTb W WCIOJb30BaTh TPEUMYILeCTBa KOMAHAHOW W WHIWBUAYaIbHOW pabOThl TIpU pelleHWd yueOHBIX 3a7iau, MPUHMMATh Iiefb
COBMECTHOMU [IeITeNIbHOCTH, TUVIAHUPOBATh OPraHM3aldi0 COBMECTHOMN paboThl, pacrpesiesisiTh BBl PaboOT, JOroBapuBaThCsi, 00CYKAaTh MPOLIECC U
pe3ysbTat paboThl, 000011jaTh MHEHUST HECKOIbKUX JTFO/IeH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (06CyxaeHUs:, 0OMEH MHEHHUH, «MO3TOBbIe IITYPMbI» U WHbIE), BHIIOIHATH CBOK YacTb paboOThI U
KOODAMHHMPOBAaTh CBOM [eWCTBUSI C [PYTMMH UI€HaMM KOMAaH/bl, OL|eHHWBATh KauecTBO CBOEro BK/IaJa B OOIIWIA TMPOAYKT TO KPUTEPUSIM,
chopMyMpOBaHHBIM y4aCTHUKAaMH B3aUMO/IEHCTBUSI.

INPEJMETHBIE PE3YJ/IbTATbBI

[TpeameTHBIE pe3y/IbTaThl OCBOEHHS MPOrPaMMBbI TT0 MaTeMaThKe Ha 6a30BOM ypOBHe Ha YPOBHE CpeZiHero o011ero oopa3oBaHUsl TIPe/ICTaBIEHbI
1o rofiaMm oOyueHUs B paMKaX OTZeJIbHbIX yueOHbIX KYPCOB B COOTBETCTBYIOILMX pa3ziesax MporpaMMbl TI0 MaTeMaTHKe.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

INIOACHUTEJ/IbHASA 3AIITMCKA

Pabouast mporpamma yueOHOTO Kypca «Anrebpa ¥ Hauaja MaTeMaTHUeCKOTO aHaiau3a» 0a30BOr0 ypoBHs Ayt oOyuarormuxcs 10 —11 kmaccos
pa3paboTtaHa Ha ocHoBe defiepa/ibHOrO rOCYAapCTBEHHOTO0 00pa30BaTe/NbHOrO CTaHAapTa cpeJHero o0ilero obpa3oBaHHs, C YUETOM COBpeMEeHHbIX
MHUPOBBIX TpeOOBaHW, TPebsB/IIEMBbIX K MaTeMaTHYeCKOMY 00pa30BaHHIO, U TpaJMIUKA POCCHICKOTO oOpa3oBaHus. Peanu3arivsi mporpaMmbl
obecrieurBaeT OBJ/aJieHUe K/IFOUEBBIMU KOMITeTeHIUSIMUA, COCTaBJISIFOLMMU OCHOBY /ISl CAaMOPa3BUTHS U HeTpephIBHOTO 00pa30oBaHMs, LIe/IOCTHOCTb
OOITeKyIbTYPHOT'0, IMYHOCTHOTO U TI03HABATEIbHOTO PA3BUTHSI TMUHOCTH 00YYaroIXCsl.

INE/JIN NBYYEHNSA YYEBHOI'O KYPCA

YuebHbIN Kypc «Asiredpa ¥ Hauajza MaTeMaTUYeCKOTO aHajM3a» sB/ISIETCS OAHMM W3 Hanbojiee 3HAUMMBIX B MPOTpaMMe CpefiHero obiero
00pa30BaHus, TIOCKO/IBKY, C OZHOM CTOPOHBI, OH ObOecrieurBaeT WHCTPyMeHTa/lbHYI0 0a3y /s M3yueHHs BCeX eCTeCTBeHHO-HayUHBIX KYPCOB, a C
IPYrod CTOpPOHBI, (hOPMUPYET JoTHYecKoe MW abCTpaKTHOe MbIIIeHWe O0YdYaromyXcs Ha YpOBHe, HeoOXOJMMOM [ijisi OCBOEHHUsSI Y4eOHBbIX KypPCOB
uH(pOpMaTHKH, 001[eCTBO3HAHUS, HCTOPUH, CJIOBECHOCTH. B pamMKkax yuebHoOro Kypca «Asrebpa ¥ Hauaja MaTeMaTHUeCKOro aHan3a» obyuJaroryecst
OBJIa/IeBAlOT YHUBEPCAIbHBIM S13bIKOM COBpPEMEHHOM HayKu, KOTOpast GOPMYJIMPYyeT CBOU AOCTYKEHHUs] B MaTeMaTHYeCcKon opme.

YueOHbIl Kypc anreOpbl ¥ Hayaj MaTeMaTHMUeCKOro aHaiu3a 3aK/IaJbIBaeT OCHOBY /ISl YCIIEIIHOTO OBJIa/ieHHs] 3aKOHaMM (U3WKH, XUMHH,
Ovosoruy, TIOHMMaHWs OCHOBHBIX TEH/IeHLM SKOHOMHKHM W OOIeCTBEHHOW >KH3HU, TMO3BOJISIET OPUEHTUPOBAThCS B COBPEMEHHBIX LH(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBePeHHO HMCII0/Ib30BaTh UX B TIOBCEHEBHOM KU3HU. B TO)Ke BpeMsi OB/iaZieHHe abCTPaKTHBIMU U JIOTUYeCKH CTPOTUMU
MaTeMaTUUYeCKUMUA KOHCTPYKLMSIMM DPa3BUBaeT yMeHHe HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH WCTUHHOCTb YTBEP)KAEHUs, WCIOIb30BaTh
000011IeHNe ¥ KOHKpeTHU3aruio, abcTparupoBaHie W aHaloruio, (OpMUpPYeT KpeaTHBHOe W KPUTHUeCKOe MbIlieHWe. B xone n3yueHusi anreOpel v



Haua/l MaTeMaTHYeCKOro aHajiM3a Ha ypoBHe cpefgHero o0iiero obpa3oBaHus 00ydaromuecs: MOIyJYaloT HOBBIM OIBIT PeIIeHHs MPUK/IaJHBIX 3aJad,
CaMOCTOSITe/ILHOT'O TIOCTPOEHUSI MaTeMaTHUeCKHUX MOZesiel peasibHbIX CUTYalluid U UHTePIIpeTal[uy MOyUYeHHBIX pellleHrH, 3HaKOMSTCS C TIpUMepaMu
MaTeMaTHUeCKHUX 3aKOHOMEPHOCTe! B TIPUPO/ie, HayKe U B UCKYCCTBE, C BbIAIOIIMMICS MaTeMaTHUeCKUMU OTKPBITHUSIMH 1 UX aBTOPAMH.

YueOHbIM Kypc anreOpbl U Hauaa MaTeMaTHUeCKOro aHaiv3a o0JiajZiaeT 3HAUMTe/IbHBIM BOCITUTATeIbHBIM TOTEHI[MAa/IOM, KOTOPBIM peann3yeTcs
Kak uepe3 yueOHBIN Marepuas, COCOOCTBYHOIMN (HOPMHUPOBAHMIO HAyuyHOTO MHUPOBO33DEHHs], TaK U depe3 crieluuKy ydeOHOU AesTeTbHOCTH,
Tpebyroliieil caMOCTOATeTbHOCTH, aKKYPaTHOCTH, TIPO/I0/DKUTETbHOM KOHIIEHTPALMK BHUMAaHUSl U OTBeTCTBEHHOCTH 3a TI0JTyYeHHBIN pe3y/bTarT.

B ocHOBe MeToAMKM 00y4eHus anreOpe ¥ HauajiaM MaTeMaTUYeCKOTO aHasi3a
JIEXKUT JIesiTe/TbHOCTHBIN MPUHLIAIT 00yUYeHusl.

B cTpykType mporpamMmbl 1o anrebpe M HauasaM aHajM3a BbIESIOTCS C/IeAYIOIIUe CoZep)KaTelbHO-MeToauueckue auHuM: «Yucia u
BBIUMC/IEHUS», «DYHKIMU U TpaduKu», «YpaBHeHUsI U HepaBeHCTBa», «Hauama MaTeMaTHUeCKOro aHain3a», «MHOXKeCTBa U JIOTHKa». Bce 0CHOBHbIE
cojJiep>KaTelbHO-MeTOJuUecKre JIMHUM U3y4alTCs Ha TPOTSDKeHUM [BYX JieT oOyueHHMs Ha YpOBHe cpejHero o01iiero obpa3oBaHMs, eCTeCTBEHHO
JOTIONHSSL APYT Apyra W TIOCTENeHHO HAaChIMasich HOBBIMU TeMaMH W pasfiesiaMd. [laHHbIA y4eOHbIM KypC SIB/ISIETCSI MHTETPATUBHBIM, TTOCKOJIBKY
o0benuHsieT B cebe cosiepykaHUe HeCKObKUX MaTeMaTH4eCKUX AUCLIMIUIMH: anrebpa, TPUTOHOMETPHS, MaTeMaTUUeCKHil aHa/lu3, TeOPUsi MHOKECTB U
npyrue. ITo Mepe Toro kKak oOyuaromiyecst OBa/ieBaloT BCE Oosiee MIMPOKUM MaTeMaTHUYeCKHUM amiapaTtoM, Y HUX T0C/eoBaTe/IbHO GopMUpyeTcs U
COBEpILEHCTBYETCS yMeHHe CTPOUTh MaTeMaTU4yecKyr MOZe/b peajbHOW CUTYal[uH, IPUMeHsITh 3HaHUs], TIoyueHHbIe B yueOHOM Kypce «Asrebpa u
Hayaja MaTeMaTH4eCKOro aHanu3a», [ pelleHHs] CaMOCTOSATeNbHO C(OpMYy/JMPOBAaHHOM MaTeMaTWyecKOd 3aflauM, a 3aTeM HHTepIIpeTUpOBaThb
TIOJTyYeHHBIN pe3y/bTarT.

Copgep>xarelbHO-MeToAnYecKas: TUHUS «UKcia ¥ BeIUMCIeHUs» 3aBepiiaeT (JOPMUPOBAHHE HAaBBIKOB MCIIO/Ib30BAHUS [I€MCTBUTEbHBIX UHCET,
KOTOpoe ObLJI0O HauaTO Ha ypOBHe OCHOBHOTO obijero obpa3oBaHusi. Ha ypoBHe cpejgHero obiero obpa3oBaHusi ocoboe BHUMaHHe YaAessieTcs
(OpMHPOBaHUIO TIPOUHBIX BBIUMC/UTE/LHBIX HABBIKOB, BK/IFOUAIOIIUX B Ce0si MCIIO/b30BaHWe PA3/MUHBIX (DOPM 3alvCH [IeMCTBUTENIBHOTO YHCIIa,
yMeHHe PaLMOHaIbHO BBITIONHATE JIEMCTBUS C HUMH, JiefiaTb MPUKUAIKY, OLleHHWBaTh pe3ysbTaT. Obyuaroliuecs rojiyyatoT HaBBIKU TPUOJKEHHBIX
BBIUVC/IEHUH, BBIMIOJTHEHUS AeWCTBUM C YMCJIaMH, 3allMCaHHBIMU B CTaHZAPTHOW (OpMe, MCIIO/Ib30BAHUSI MaTeMaTUYeCKUX KOHCTAHT, OLleHHUBAHUS
YKCJIOBBIX BbIPa’KeHUM.

Cogep>xaresibHast TUHUS «Y DaBHEHUsI M HEPaBEeHCTBa» Pean3yeTcst Ha MPOTsHKeHWH BCero o0yueHusl Ha yPOBHe CpefHero obirero obpa3oBaHus,
TIOCKOJIbKY B Ka&XX/IOM pa3jiesie IporpaMMbl MpelyCMOTPEHO pellleHre COOTBeTCTBYIOIIMX 3ajau. OOydaroliuecs: oB/afieBal0T pa3TMUHbIMUA MeTOjaMU
peleHus 1[e/IbIX, PaljMOHAbHBIX, MPPAlMOHA/BHBIX, TOKa3aTe/lbHbIX, J0rapu(MUUeCKUX W TPUTOHOMETPUUYECKUX yPaBHEHWI, HEPaBeHCTB U MX
cucreM. [TosiyueHHbIe YMeHUs WCTIONB3YIOTCS TPU UCCIeOBaHUM (PYHKI[MI C TIOMOLIbIO MPOU3BOAHOM, pellleHUM TIPUK/IAJHBIX 3a/ad U 3alay Ha
HaxXOJK7IeHre HauOOoJbIIMX U HauMeHBIIWX 3HaueHWi (yHKUWH. [JaHHasi cofiepkaTenbHasi JMHUS BKIIOUaeT B ce0si Takke (GopmMHpoBaHWe yMeHHI
BBITIOJIHATE PacuéThbl 10 ¢dopmynaM, npeoOpa3oBaHUs 1ie/biX, PALMOHAIbHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUUECKHX BbIpaKeHHH, a Takxke
BBIDAKEHWH, COZepKall[uX CTeleHu W JiorapudMmbl. brarogapsi m3yueHuto anreOpandyeckoro MaTtepwaja TPOMCXOJUT JajbHellllee pa3BUTHE
JITOPUTMUYECKOTO M abCTPAKTHOTO MBbIILJIeHUss 00ydarouxcsi, (pOpMUPYIOTCS HaBBIKU [IeAYKTUBHBIX DPAcCy/AeHuM, paboThl C CUMBOJIbHBIMU
(bopmamu, ripeZicTaB/IeHNsT 3aKOHOMEPHOCTel 1 3aBUCUMOCTeH B BH/je PaBeHCTB M HepaBeHCTB. AsnreOpa rpejyiaraeT 3¢ ¢ eKTUBHbIE UHCTPYMEHTHI IS
pellieHNst TPAaKTUUeCKUX U eCTeCTBeHHOHAYUYHbIX 3a/jau, Har/isiJHO JeMOHCTPUPYeT CBOM BO3MOXKHOCTH Kak si3bIKa HayKH.

Copep>xareilbHO-MeToANYecKass MMHUST «PYHKIUM U rpadUKh» TECHO TIepervieTaeTcss C APYTMMH JIMHUSAMH yueOHOTO Kypca, TOCKOBKY B
KakOM-TO CMBIC/Ie 3aJaéT TI0C/Ie[loBaTe/IbHOCTh M3yueHUs MaTepuana. VI3yueHue CTerleHHOW, TIOKa3aTelbHOM, JiorapudMuyeckoir u



TPUTOHOMETPUUECKUX (DYHKITMM, UX CBOWCTB U rpadMKOB, MCITO/Ib30BaHUe (PYHKIUH /i1 pellieHus 3a/lau U3 APYruX yueOHBIX TIPeIMETOB U PeasbHOU
JKU3HU TeCHO CBs3aHO KaK C MaTeMaTHYeCKHMM aHa/M30M, TaK C pellleHHeM ypaBHeHWN W HepaBeHCTB. [Ipyd 3ToM 0o/bIlIoe BHUMaHHWE YAe/seTCs
(hOpMHUPOBaHUIO YMeHUsI BbIpaKaTb (POPMyJIaMU 3aBUCUMOCTH MEXKAY Pa3/IMUHbIMKM BeJIMUMHAMM, UCC/IeZ0BATh TOMyYeHHbIe (PYHKI[UH, CTPOUTH MX
rpaduku. Matepuan coziepkaTe/IbHOM JTMHUM Halle/ieH Ha Pa3BUTHE YMEHUM W HaBBIKOB, TIO3BOJISIOI[UX BhIpAXXAaTh 3aBUCHMOCTU MEXKIY BeIMUMHAMU
B pa3nuuHod (opMe: aHATUTHUECKOW, rpaduuecko W cyioBecHOW. Ero u3yueHWe CIOCOOCTBYeT pa3BUTHIO alrOPUTMUUYECKOTO MBIIUIEHUS,
CTIoCOOHOCTH K 000011[eHNI0 M KOHKPeTH3alli1, UCITOTh30BaHUI0 aHa/IOTHH.

CopepsxaTenbHas aUHUS «Hauasma MaTemMaTH4yecKOro aHajuM3a» T03BOJSIeT CYIIeCTBEHHO PpacCHIMPUTh KPYr KaK MaTeMaTHUYeCKUX, TaK U
TIPUK/IAIHBIX 3a/lay, AOCTYITHBIX 00YJarOIIUMCs, Y KOTOPBIX TOSIB/SETCS BO3MOYKHOCTh MCC/IeZIOBaTh U CTPOUTh rpaduky (DYHKIWM, ONpeaesaTh UxX
HauOoJIbIIIe ¥ HAUMEHBIINe 3HaueHUs], BBIUMC/IATE TUIOMIAAHU GUTyp U 00bEMBI Tesl, HaXOAUTh CKOPOCTH U yCKopeHUs rporieccoB. Co/iepskaTenbHast
JIMHUSL OTKPBIBA€T HOBBbIE BO3MOXXHOCTH TIOCTPOEHMS] MaTeMaTHUYeCKUX MOjie/ied peasbHbIX CHUTyalluld, HAXOK/IE€HUS HaWIydIllero pelieHws B
TPUK/IAIHBIX, B TOM UMCJ/Ie COI[Ha/lbHO-9KOHOMHUYECKHMX, 3aZlauaX. 3HaKOMCTBO C OCHOBaMHM MaTeMaTHUeCKOro aHa/ii3a CIIOCOOCTBYET pa3BUTUIO
abCTpakTHOTO, (HOpPMaIbHO-IOTMUECKOTO W KPEeaTUBHOTO MBIIUIEHHS, (H)OPMUPOBAHUIO YMEHHUH pacrio3HaBaTh MPOSIB/IEHUS 3aKOHOB MaTeMAaTUKH B
Hayke, TeXHHKe W HUCKyccTBe. OOyuUaroiyecss y3HalOT O BBIJAIOL[UXCS pe3y/bTaTaX, MOAyYeHHBIX B X0/ Pa3BUTHUsS MaTeMAaTUKH KaK HayKd, U HUX
aBTOpax.

CopepykaTe/lbHO-MeTOAUUeCKasi MUHUS «MHOXKeCcTBa W JIOTMKa» B OCHOBHOM IIOCBSIIIIeHa 3/ieMeHTaM TeOpUM MHOXKeCTB. TeopeTHKo-
MHOYKeCTBEHHbBIE MPe/ICTaB/IeHUs POHU3bIBAIOT BeCh KYPC IIKOIBHON MaTeMaTUKK U Mpe/jlaraloT Haubosiee YHUBEpPCaTbHBINA S3bIK, 00BbeIUHSIONINA
BCe pa3ziesibl MaTeMaTUKHA W e€ TIPWIOXKEeHWM, OHM CBSI3bIBAIOT pa3Hble MaTeMaTUuecKde AWCLUIUIMHBI B efiHOe 1iesioe. [103TOMy Ba)KHO JaTh
BO3MOJKHOCTh 00YyYaroI[eMyCsi TIOHUMaTh T€OPETHKO-MHOKECTBEHHBIN S13bIK COBPEMEHHOW MaTeMaTHKW W MCII0/Ib30BaTh €ro [l BHIPAXKEHUSI CBOUX
MBICJIEN.

B yue6HOM Kypce «Asrebpa ¥ Hauajia MaTeMaTHUYeCKOTO aHa/ll3a» TMPUCYTCTBYIOT TaK)Ke€ OCHOBBI MaTeMAaTUUeCKOTO MO/Ie/TMPOBAHMS, KOTOPbIE
Mpu3BaHbl C(HOPMUPOBATh HABLIKKM TIOCTPOEHHUSI MOjesiell peanbHBIX CHTYalldid, MCC/Ae[0BaHUS ITUX MOJejiell C TIOMOIIBbIO amfrapaTa aareOpbl U
MaTeMaTHUUeCKOTO aHa/ii3a U UHTEePIIPeTal[iy MOyYeHHbIX Pe3y/ibTaToB. Takue 3aflaHusl BIUIETEHBI B KaXKIBIHA U3 pa3ziesioB MTPOTPaMMbI, TTOCKOBKY
BeCb Marepuas y4eOHOTO Kypca IIHMPOKO WCIIO/Nb3yeTCs [/Is pellleHus] TIPUKIaJHBIX 3aau. [Ipu pelleHWM peanbHBIX TIPAKTUUECKUX 3ajad
oOyuaroryecs: pa3BUBAIOT HaO/IO/IaTe/IbHOCTh, YMEHHe HaXO[UTh 3aKOHOMEPHOCTH, abCTparrpoBaThCsl, WCIO/Ib30BaTh aHA/IOTHI0, 0000IaTh U
KOHKDEeTH3HUpOoBaTh Mmpobiemy. [lesaTebHOCTb MO0 (POPMHPOBAHWIO HABLIKOB PellleHHs TIPUK/IAAHBIX 3a/lau OPraHU3yeTCsl B TPOI[ecce U3yueHHUsl BCeX
TeM yueOHOTo Kypca «Asredpa v Hauasia MaTeMaTUYeCKOTO aHa/In3a».

OO011iee yKC/IO0 YacoB, PeKOMEH/JOBAHHBIX /1 U3yueHUs yueOHOro Kypca «Asrebpa v Hauaja MaTeMaTUUYeCcKoro aHaausa», — 170 udacos: B 10
Knacce — 68 yacoB (2 yaca B Hejie/t0), B 11 knacce —102 yaca (3 uaca B Hefieft0).



COJEPXAHUE OBYYEHUSA

10 KVIACC
UYucia ¥ BbIYMC/IeHUA

PatmionanbHbie uricia. OObLIKHOBEHHBIE U 1eCITUUHBIe APOOH, TPOLeHThI, OeCKOHeUHbIe Ieproguueckie 1pobu. Aprudmerruueckrie onepanyu ¢
palLMoHa/NBbHBIMU YMC/IaMH, TNpeoOpa30oBaHMsl UMC/IOBBIX BbIpakeHuil. [IpumeHeHue apoGell M TPOLEHTOB [yIsi pelleHMs TPUK/IaJHBIX 3a7ay U3
pas3/IMYHBIX OTpac/el 3HaHUU U peaTbHOM >KU3HHU.

HelicTBuTe/nbHble uuC/1a. PallMoHanbHble W UppalMOHa/lbHble uucIa. ApudMeTHuyecKHe OMepaliid C  [JeMCTBUTENbHBIMUA  YHC/IaMU.
[TpubmikéHHbIe BHIUMC/IEHNS], TIPaBU/Ia OKPYIJIEHUs], TIPUKK/IKA U OL{eHKa pe3yJibTaTa BbIUMC/IeHNH.

Crenenb c LenbIM TMoKasaTeseM. CTaHfapTHas (opma 3anvcu JIeHCTBUTeNbHOrOo uuciia. Vcrosnb3oBaHWe MOAXOZsIeH (OpMbI 3amucu
JleICTBUTE/IbHBIX YMCeI /IS pellleHUs TPaKTUUecKuX 3ajiau U rpeJcTaB/IeHus JaHHbIX.

ApudmeTrueckrii KOpeHb HaTypaJbHOM cTerneHu. [lelicTBuUs C apudMeTHUeCKMMU KOPHSIMU HaTypabHOMN CTereHHU.

CHHYC, KOCUHYC U TaHTeHC YXC/IOBOrO aprymeHnTa. ApKCHUHYC, aDKKOCUHYC, apKTaHI'€HC YMC/I0BOTO apryMeHTa.

YpaBHeHMs 1 HepaBeHCTBa

ToxJecTBa U TOXX/eCTBeHHbIe Ipeobpa3oBaHUsL.

[Tpeobpa3oBaHue TPUTOHOMETPHUYECKUX BhIpaKeHH. OCHOBHbIE TPUTOHOMeTpHUYecKre hOpMyIIb.

YpaBHeHue, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pellleHKe HepaBeHCTBAa. MeTo/ UHTepBasioB.

PerieHue 1esbIx ¥ Ap0OHO-pALIMOHABHBIX YPABHEHHUI 1 HEPaBeHCTB.

PelteHue npparjoHanbHbIX YDaBHEHUM U HEPaBeHCTB.

Pemennie TpUroHOMeTpUUECKHUX YPaBHEHUM.

ITprmeHeHMe ypaBHeHUI U HePaBeHCTB K pellleHUI0 MaTeMaTUYeCcKHX 3afiay U 3ajau

13 Pa3/IMYHbIX 00/1acTeil HayKu U PeasibHOM >KU3HH.

DyHKIMHU U rpa@uKH

dyuKIWsA, criocobrbl 3aanus GyHKuH. ['paduk ¢pyHKmy. B3anMHo oOpaTHbIe QYHKIHH.

Ob6nacTb onpejiesieHNs 1 MHOXKeCTBO 3HaueHWH GyHkImy. Hymm ¢yHKIun.

[TpomeXKyTKH 3HaKOMOCTOSIHCTBA. YETHBIE Y HEUETHbIE (PYHKLIMU.

CreneHHast (yHKLIMS C HaTypa/IbHbIM U Lie/IbIM NToKa3artesieM. Eé cBolicTBa 1 rpauk. CBolcTBa U rpa)MK KOPHS N-OM CTeNeHH.

TpuroHomeTpuueckasi OKPY>KHOCTb, OTpe/ie/ieHHe TPUrOHOMeTPUUecKuX (GyHKLIMK YUCI0BOTO apryMeHTa.

Hauasjia MaTemMaTH4eCKOro aHaaus3a

I[MocsieroBaTeILHOCTH, CITIOCOOBI 3ajaHUS TT0C/IeJ0BaTeTbHOCTeH. MOHOTOHHBIE TTOC/Te0BaTeTbHOCTH.

Apudmernyeckasi ¥ reomeTpuyeckasi rnporpeccuu. beckoHeuHo yObiBarolijas reoMmeTpuueckas nporpeccrsi. Cymma OeckoHeuHO yObIBaroleid
reoMeTpUUYeCKOM nporpeccuy. @opMmyJia CJI0KHBIX ITPOLIEHTOB. VICronbp30BaHue NPOrpeccry AJisl pellieHus pealbHbIX 3aZiad IIPUK/IaHOrO Xapakrepa.
MHoxecTBa H JIOTHMKaA

MHoOXeCTBO, onepalnuu Haj, MHOKeCcTBaMHU. [IuarpamMmel Ditiepa—BeHHa.



[IpumeHeHMe TEOPeTHUKO-MHOKECTBEHHOTO arrapaTta [ijisi OTIMCaHUsI peasibHbIX TIPOLIeCCOB U SIBIEHUM, TTPY PelleHrH 3a/1ad U3 IPYTUX YIeOHBbIX
rpeMeToB.
Onpepenenue, Teopema, C1e[CTBHe, JOKa3aTe/lIbCTBO.

11 KVIACC
UYnc/ia 1 BbIUMCTIEHUA

HatypanbHble u Lienble yncsa. [Ipu3Haku 1eTMMOCTH LiesIbIX YrCerl.

CrerneHb C paljMOHa/IbHBIM T0Ka3arejemM. CBOMCTBA CTENEHMU.

Jlorapugm umcna. /leciTUuYHbIe M HaTypajbHbIe JT0rapru(MBbI.
YpaBHeHHs 1 HepaBeHCTBa

[Tpeobpa3oBaHue BhIpaXKeHUM, COfieprKallix JIorapruMbL.

[Tpeobpa3oBaHue BeIpPaKeHHUH, COZieprKallliX CTeNeH! C PalMOHa/IbHBIM 1T0Ka3aTesieM.

[TpriMepbl TPUrOHOMETPUUECKHUX HEPaBEeHCTB.

[TokasarernbHble ypaBHEHUS] U HepaBeHCTBaA.

Jlorapugmuueckre ypaBHeHHsI U HEPaBEeHCTBa.

Cucrembl TMHENHBIX YpaBHEHUH. PellleHre TPUK/IaAHBIX 33/jay C MOMOIIbIO CHUCTEeMbI JIMHENUHBIX YPaBHEHUM.

CucreMbl U COBOKYITHOCTH paljUOHabHBIX YpaBHEHUM U HEDABEHCTB.

[IpumeHeHMe ypaBHEHHUH, CUCTeM U HEPABEHCTB K PEIIeHUI0 MaTeMaTUYeCKUX 3ajau U 3a/lad U3 Pa3/IMUYHbIX 00/1acTeil HayKu U PeasibHOM >KU3HM.
DyHKIMHU U rpadpuku

Oynkuus. [Tepuoanueckue GpyHKLMA. [IpoMeXXyTKM MOHOTOHHOCTU (DYHKLIUU.

MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbosibiliee 1 HauMeHblllee 3HaueHre QYHKLUN

Ha IIPOMEXXYTKe.

TpuroHomeTpuueckre (GyHKIMH, UX CBOWCTBA U TPapUKU.

[TokasarenbHas U orapudmMuyeckast (yHKLMU, UX CBOMCTBA U TpaUKy.

Wcrionb3oBaHue rpaMKoB (PYHKIUH JJis1 pellieHus] ypaBHEeHUM U JIMHEMHbIX CUCTEM.

Wcnonb3oBanue rpadukoB (GyHKLMNA [/ UCCIe0BaHUs TMPOLECCOB U 3aBUCUMOCTeH, KOTOpble BO3HMKAIOT NP pellleHuH 3ajad M3 Jpyrux
yueOHBIX TIPeJIMEeTOB U PealbHOM KU3HHU.
Hauasia MaTemMaTH4eCcKOro aHaamnsa

HenpepriBHble pyHKIIMK. MeTo/ MHTEPBAJIOB /151 pelleHHs] HepaBeHCTB.

[TpousBogHas QyHKuU. ['eomeTprueckuii v Hpr3UYeCKUd CMBIC TTPOM3BOIHOM.

[Tpon3BoHbIe 371eMeHTapHbIX QYHKLMNA. POpMY/ibl HaX0XKAEeHUs TPOU3BOJHON CYyMMBbI, IPOU3BEJ€HUS M UaCTHOTO (PYHKLIUH.

[lpumeHeHMe TIPOM3BOAHOM K HCC/IeOBaHWIO (YHKIM Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokzeHue HauOOJBIIETO M HAWMEHBIIIero
3HaueHUs1 (PYHKLIUU Ha OTpe3Ke.

[TprMeHeHre MPOU3BOHOM /11 HAXOXKJ€HUSI HAaWIy4lllero pelleHrs B IPUK/IaJHbIX 3a/avax, /1 olpesie/ieH|sl CKOPOCTH IpoLjecca, 3aZlaHHOIro
dhopmyJioit unu rpauKoM.



ITepBooOpa3Has. Tabsmra nepBooOpa3HbIX.
WHTerpan, ero reoMeTpruecKuii U Gpr3nuecKuii CMbICI. Bbruncienre uHTerpana mo ¢gpopmyse HeroTroHa—/TefibHuMIIa.

INIPEAMETHBIE PE3YJ/IbTATbBI

K konI1y 00yuenus B 10 kacce 00yuaroIuiics IOMYUUT CJIe/IVIOIIME TIPeAMETHBIe

pe3y/bTaThl:
Yucia ¥ BBIYKUC/IEHUA:

OTepypOoBaTh MOHATHSIMU: PaLjMOHaIbLHOE U [IeMICTBUTETbHOE UKCII0, 0ObIKHOBEHHAs!

U JlecsITUYHast po0b, MPOLIeHTh;

BBITO/THATE apyu(MeThUecKre orepaliiy ¢ paljuoOHa/IbHbIMU U [1eMICTBUTE/IbHBIMU UKC/1aMuy;

BBITIOJIHATH NPUO/IKEHHbBIE BLIUMC/IEHNS], UCTIO/b3Ys ITPaBU/Ia OKPYIJIEHHs, ie/laTh IPUKU/KY U OL|eHKY pe3y/bTaTa BEIUMCIeHUH;

OTIepUpOBaTh MOHATUSIMU: CTeMeHb C Lie/IbIM [0Ka3aTesieM, CTaHapTHasi (jopMa 3anucy JelCTBUTE/IbHOIO YKMC/Ia, KOPeHb HaTyparbHOM CTereHH,
WCI0/1b30BAaTh NOAXOAALLYI0 ()OPMY 3aIllUCH [JeMCTBUTE/IbHBIX UMCe //Is pellleHus MPaKTUUeCKuX 3ajiau v Npe/icTaB/eHus JaHHbIX;

OTepUpOBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHTe€HC MPOM3BOJIbHOTO YTJIa,

MICTI0J/1b30BATh 3aMych MPOM3BOJILHOTO yIJla yepe3 oOpaTHble TPUTOHOMEeTpUUecKre (QYHKIUH.
YpaBHeHMs U HepaBeHCTBA:

OIlepUpoBaTh TIOHATHSIMU: TOXKJECTBO, YpaBHEHHWe, HepaBeHCTBO, Lie/ioe, paljMOHa/JbHOe, WppallMOHA/IbHOe YypaBHeHHe, HepaBeHCTBO,
TPUTOHOMETPUUECKOe ypaBHEHHE;

BBITMOJIHATE ITpeobpa3oBaHysi TPUTOHOMETPHUYeCKMX BbIpaXKeHUH U pelllaTh TPUTOHOMeTpUUeckre ypaBHeHMUS;

BBITIO/THATL TTPe00pa30BaHusl LIe/bIX, PalOHANbHBIX W MUPPAL[MOHA/TBHBIX BBIPAKEHHH W pelllaTh OCHOBHBIE THIIBI IIe/IbIX, PAljMOHAbHBIX U
VppalYOHa/IbHbIX YpPaBHEHUH 1 HepaBeHCTB;

TIPUMEHSATh YpPaBHEHUs U HepaBeHCTBA /IJIsl pellleHrs] MaTeMaTHUeCKUX 3a/jau v 3a/iau U3 Pa3/IMuHbIX 00/1acTeil HayKy M peasbHOU JKHU3HHY;

MO/le/TMpOBaTh peasibHble CUTYalUX Ha si3bIKe anreOphbl, COCTaB/IATh BhIPAyKEHMS,

ypaBHeHWUsl, HepaBeHCTBa T10 YCJIOBUIO 3a/Iaul, MICCIeZ0BaTh TIOCTPOEHHbBIE MO/Ie/H C UCIO/Ib30BaHUEM ariapara aareopsl.
DyHKIMHU U rpa@uKH:

OTIepUPOBATh MOHATUSAMU: YHKIHS, CII0COOBI 3aaHust GYHKIMH, 00/1aCTh OTpe/ie/ieHHst 1 MHOYKeCTBO 3HaueHWH (pyHKUWH, rpaduk GHyHKIUH,
B3aUMHO oOpaTHble (PyHKLINY;

OT1epUpOBaTh MOHATUSIMU: YETHOCTb U HEUETHOCTDb (DYHKLIMH, HY/IU (PYHKLIMH, IPOMEXXYTKH 3HAKOIIOCTOSIHCTBA;

WCII0/Tb30BaTh rpauKu (PYHKIM /J1s pellieHus] ypaBHeHU;

CTPOUTH U YMTATh I'PapUKU JTUHeHHOW (PYHKLIMHY, KBaJipaTUYHOMN (PYHKLIMH, CTETIeHHOW (DYHKLMHU C Lie/IbIM I10Ka3aTesieMm;

MCI10/1b30BaTh Tpauky (GYHKLMM [/ UCc/iefloBaHUS TIPOLECCOB M 3aBMCHMMOCTel TpY pelleHuH 3ajau U3 Apyrux y4yeOHbIX INpeAMEeTOB U
peasibHOM >KM3HH, BbIpaKaTb (hOpMy/IaMU 3aBUCUMOCTH MeXX/1y BeJIMUMHAMMU.
Hauana MaTeMaTH4ecKoOro aHaausa:

OTepUpOBaTh MOHATUSIMU: TI0C/Ie/]0BAaTeNbHOCTD, apu(MeTHUeCcKas: U reoMeTpruecKasi Iporpeccuy;



OTIepUpPOBATh TIOHATHSMHU: OeCKOHeuHO yObIBaroIasi reoMeTpyUyeckas TPOTPeccHs, CyMMa OeCKOHeYHO yObIBaromieil TeoMeTpHUuecKoi
TIpOrpeccuy;

3a/1aBaTh MOCIeA0BaTeIbHOCTH Pa3/IMUHBIMH CIIOCO0aMHU;

WCI0/1b30BaTh CBOMCTBA M10C/Ie0BaTe/IbHOCTEN Y POTPeCCUi /1Sl pellleHtsl peasibHbIX 3a/jau MPUK/IaHOTO XapaKTepa.
MHoxecTBa ¥ JIOTHKA:

OMepupoBaTh MOHATHUSMU: MHOKeCTBO, OllepaLiii HaJi MHOXKeCTBaMU;

HCTIO/Th30BaTh TEOPETUKO-MHOKECTBEHHBIN arlnapar Jijisi OTMCaHUs PealbHbIX TIPOLIECCOB U SIBJIEHWMH, MPU PelleHnH 3afiau U3 APYruX yueOHBbIX
TpeJiMeTOB;

OrepupoBaTh MOHATHSMU: OIpeiesieHre, TeopeMa, C/1efICTBUe, J0Ka3aTeIbCTBO.

K koHI1y 00yueHus B 11 k/acce 00yuaroIuiics TIOMyUUT CJIeIVIOIIME TIPeJIMETHBIE Pe3y/IbTaThl:
Yucia ¥ BbIYUC/IEHUA:

OMepupoBaTh IMOHATUSMM: HaTypa/bHOe, Llejloe YMC/I0, MCIO0JIb30BaTh NMPU3HAKU [eIMMOCTH Lie/IbIX 4YuCesl, pas/oyKeHHe 4Yucjia Ha MpPOCTble
MHOYXUTEJU [/151 PellieHus 3a/iay;

OIepupoBaTh MOHATHEM: CTeleHb C paljuOHa/IbHBIM TT0Ka3aTeseM;

OrepupoBaTh MOHATUSMU: JIOTapyU(M UmnCia, AeCITUYHbIe U HaTypajibHble JI0rapru(MBbI.
YpaBHeHHs U HepaBeHCTBA:

TIPUMEHSITh CBOWCTBA CTereHu JJisi TpeoObpa3oBaHysl BbIpayKeHUM, OTlepUpoBaTh MOHATHSMU: TT0Ka3aTe/lbHOe ypaBHeHUe U HePaBeHCTBO, pellaTh
OCHOBHbIe THUIIbI TTIOKAa3aTe/IbHbIX YPaBHEHUW Y HEPAaBEHCTB;

BBITIO/THATD Mpeo0pa30BaHUsl BhIpaXKeHUH, CojiepyKalliuX JI0rapu(Mbl, OTIepUpOBaTh MOHATHUSIMU: JOrapuMuueckoe ypaBHeHHe U HepaBeHCTBO,
pelliaTh OCHOBHbIE THUIIbI IOTapu(PMUUeCKUX YPaBHEHUM U HePaBeHCTB;

HaxOoJUTh pelleHns MPOCTeNIINX TPUTOHOMETPUYECKMX HEPABEHCTB;

ONepupoBaTh TOHATUSIMU: CHCTEMa JIMHEMHBIX YpPaBHEHUM U €@ pelleHHe, MCMO0J/Ib30BaThb CUCTEMY JIMHEMHBIX ypaBHEHWM [/l peLleHus
TpakTUYeCKuX 3a7auy;

HaXOJUTh peLIeHUs TPOCTEUILINX CUCTEM U COBOKYITHOCTEH paljMOHa/TIbHBIX YPaBHEHUN U HEPAaBEHCTB;

MO/Ie/IMPOBaTh peajibHble CUTYal[UM Ha sI3bIKe aireOpbl, COCTaB/ATb BbIPDa)KeHWs], ypaBHeHHsl, HePABeHCTBA U CUCTeMbI 10 YCIOBHUIO 3a/lauM,
HCCJIe/J0BaTh TOCTPOEHHBIE MO/IEJTU C MCII0/Ib30BaHUEM arllapaTa aareOpsl.
DyHKIMYU U rpaduku:

OTIEPUPOBATh TIOHATUSMU: TlepUOAUYecKass (YHKIMS, TTPOMEXYTKM MOHOTOHHOCTH (PYHKI[UM, TOUKHM 3KCTpeMyMa (YHKIMM, HauOoJblliee U
HavMeHblllee 3HaueHus1 GQyHKLMM Ha IPOMEe)XKYTKe, UCI0/Ib30BaTh UX JJ18 UCCIeJoBaHUs (PYHKLIMH, 33/laHHOU rpaUKoM;

OTIEPUPOBATh TIOHATUSIMU: TPAPUKH TMOKa3aTebHOU, TOrapu(MHUUECKOW U TPUTOHOMETPUUECKUX (DYHKIMH, N300pa)kaTh UX Ha KOOPAWHATHOU
TJIOCKOCTH M UCII0/b30BaTh [i/Is1 pellleHrs ypaBHeHU U HepaBeHCTB;

1300pa)kaTh Ha KOOPIMHATHOM TJIOCKOCTH TPaUKK JTMHEMHBIX YPaBHEHUM U UCIIO/b30BaTh UX /IJIs PEllIeHHs] CUCTeMbI TMHEWHBIX YPaBHEHUH;

MCTI0/Tb30BaTh rpaduku GYHKLMM /1 UCCIeJOBaHMUsI TIPOLIECCOB U 3aBUCUMOCTeN 13 APYruX yueOHbIX AUCLUTIIHH.
Hauasjia MaTemMaTH4eCKOro aHa/msa:



OT1epUpOBaTh MOHATUSIMU: HellpepbIBHas (PYHKLMS, MPOW3BOAHAast QYHKLIMU, UCTI0/Ib30BaTh TeOMeTPUYEeCKU 1 (PM3NUYeCKU CMbIC/ TTPOM3BOIHOU
[J1s1 pellieHust 3a71ay;
HaxO/WTb MPOU3BOJHbIE 37IeMeHTapHbIX (PYHKLMIA, BEIUMC/IATE IPOU3BOJHbIE CYMMBI, IPOM3BeJieHHUs], YaCTHOTO (PYHKLIMH;
WICTI0/Ib30BaTh TIPOM3BOJHYIO /Il UCC/IeIoBaHMSl (PYHKLMKM Ha MOHOTOHHOCTb U SKCTPEMYMbI, NPUMEHSTh pe3y/bTaTbl HCCAeJOBaHUS K
MOCTPOEHUIO rpa(rKOB;
WICTI0/1b30BaTh MPOM3BOHYIO /11 HAXO0XK/leHUsI HaW/yulllero pellieHys B MPUKJIaHbIX, B TOM YHC/Ie COLMaIbHO-9KOHOMUYECKHX, 3a/jauax;
OTIepUPOBATh TIOHATHSIMU: TIepBO0Opa3Hasi U MHTerpajl, TOHUMAaTh reoMeTpUYeCKri U GU3NUeCcKHid CMBICT MHTerpaa;
HaXOJUTb NlepBooOpasHble 371eMeHTapHbIX (PYHKLMH, BEIUMCISTh MHTerpas rno ¢opmysie HetoToHa—JlelibHula;

peliaTh NPUK/Ia/iHbIE 33/jauy, B TOM YMC/Ie COLMaTbHO-3KOHOMUYECKOro U (pri3nyecKoro Xxapakrepa, CpeZicTBaMU MaTeMaTH4yecKoro aHaus3a.

IIOYPOYHOE IVTAHUPOBAHUME

10 K/TACC
Ko/muec
JJIeKTpOHHbIe Hu(poBbIe
Ne n/n CopeprxaHue Tema ypoka TBO
oOpa3oBaTe/IbHbIE PecypChI
4acoB

. Pag,qen. MHo>xecTBa paljiOHA/IbHBIX U MHOKeCTBO, OTepaLjiy Ha/l MHOKECTBAMIL. bubmioreka LJOK .
JeHCTBUTE/TbHBIX YHCe/I. [Inarpamme! Diinepa — Benxa https://m.edsoo.ru/746d5dce
PanpoHnanbHbIe ypaBHeHUs U
HepaBeHcTBa (14 1) ParonaneHele uncia. OGbIKHOBEHHbIe U Bbubmoteka LIOK

2 JleCITUYHbIe TpOOU, TIPOLIeHThI, 0eCKOHEUHBIE https://m.edsoo.ru/be888093 1
MHoecTBO, oneparuu Haj TIepHo/NUeCcKre Ipobu
MHOKECTBaMH. [liarpaMmbl Jiiniepa— ApudmeTrryeckre oreparlyu C palydoHanbHbIMU | bubnnoreka LIOK
Benna. ParjnonaneHble yncia.

3 YKC/IaMU, TIPeo0pa30BaHusT UUC/IOBBIX https://m.edsoo.ru/4d7f95fe 1
OOBLIKHOBEHHBIE U [IeCATUUHBIE IPOOH, o

BbIpa)KeHUI

TMIPOLeHTHI, OeCKOHEeUHbIe TIepruoJuuecKre I Sei Bu6 OK

) /1p06H. ApHbMeTHueCK e OrepaIiy C puMeHeHYe Jpobei 1 POLEHTOB /1 pellleHus nbamoreka 1] ,
paLMOHa/IBHBIMU YHC/IaMH, TIPUK/IaZHBIX 3a/aT 13 Pas/IMUHBIX OTPAC/IEen https://m.edsoo.ru/44dd1046
1peo0Opa30BaHus UMC/IOBBIX BBIPA)KEHHH. 3HAHMN U peabHOM XU3HH
IIpuMeHeHHe pobeii 1 TIPOLIEHTOB JIsl [TpumeHeHue Apobeit v poLieHTOB Jyist peliieHus | bubmoreka LIOK

5 peleHus MPUK/IaJHbIX 3a/jay U3 TIPUK/IaIHBIX 38,4 U3 pa3/IMUHbIX OTpac/ien https://m.edsoo.ru/d99d8c74 1
pa3/IMUHBIX OTpac/el 3HaHUU U peaslbHOU 3HaHWH U pea/IbHON XXU3HU

6 JKA3HU. [leliCTBUTE/IbHBIE UMCIIA. [JenicTBuTenbHbIe unciia. PaljuoHanbHble U bubnuoreka LIOK 1




ParioHanbHbIe M UppaLjMoHabHbIe YUC/a.
ApudmeTrueckre oreparuu C

MppaLyOHa/IbHbIE YHC/Ia

https://m.edsoo.ru/2f36a36f

JeCTBUTE/IbHBIMUA UM CIaMH. ApugMeTHYeCKHe oTepaLH Bbubmoreka LIOK
7 [TpubmKEHHBIE BEIYMC/IEHUS, TIpaBU/Ia JeiCTBUTe/TEHBIMI YHMCIAMH https://m.edsoo.ru/a97a12d9
OKDYTJIeHUs1, MPUKU/IKA U OLleHKa
pe3y/bTaTa Beluncienuit. ToxecTsa 1 [TpubnKEHHbIE BLIUMC/IEHUS, TIPABU/Ia bubmoreka LJOK
8 TOXK/|eCTBEHHbIe TIpe00pa3oBaHus. OKpYTJIeHHs], IPUKK/KA 1 OLieHKa pe3y/ibTara https://m.edsoo.ru/cb723fbd
YpaBHeHUe, KOPeHb YpaBHEHUSs. BbIYHC/IEHNN
HepaBeHcTBO, pelieHre HepaBeHCTBa. bubmoreka LJOK
9 MeToz uHTepBasioB. PellieHue 11e/1bIX U ToxaecTBa 1 TOX/eCTBEHHbIE TIPe06pa3oBaHus https://m.edsoo.ru/3a23ac15
ZPOOHO-paIMOHA/IBHBIX YPaBHEHUH U
HepaBeHCTB bubmoTeka LIOK
10 YpaeHeHue, KopeHb ypaBHEeHHs https://m.edsoo.ru/11ac68be
bubmoreka LJOK
11 HepaBeHCTBO, pellieHHe HEPaBEHCTBA https://m.edsoo.ru/50bdf26d
bubmoreka LJOK
12 Metop nHTepBasoB https://m.edsoo.ru/775f5d99
13 PetieHue 1ie/bIX ¥ IpoOHO-paIiMOHAIBHBIX Bubmorexa LIOK
ypaBHEHHii 1 HepaBeHCTB https://m.edsoo.ru/6ec7al107
KonHTponbHas pabota o Teme "MHoOKeCTBa bubmoreka LJOK
14 paLMOHA/IbHBIX U 1eCTBUTE/IbHBIX UKCeJT. https://m.edsoo.ru/1914a389
PatioHnasibHbIe ypaBHeHUs U HepaBeHCTB"
5 Pa3pen. ®ynkuuu u rpaduku. CreneHb DyHKIYs, CIOCOGHI 3a/1aHus hyHKIpY. B3auMHO bubmoreka LJOK
C Lje/1IbIM MoKa3arteseMm. (6 u) 06paTHbIe BYHKIMH https://m.edsoo.ru/226eeabf
OYHKIMS, CIIOCOOBI 3a/JaHUsT HYHKITUH. I'paduk dyukimu. O6/1acTh onpeziesieHus U bubmoreka LJOK
16 B3aumuo obparHbie pyHkumu. ['paduk MHO>KeCcTBO 3HaueHUM pyHKumu. Hym pyHkmu. | https://m.edsoo.ru/763e75ee
¢bysakumu. ObnacTh orpejesieHus U [TpoMeKyTKM 3HAKOMOCTOSIHCTBA
17 MHOXKeCTBO 3HaueHu# QyHkiwmn. Hymm UéTHbIe ¥ HeUETHbIE (PYHKIUU bubmoTeka LIOK




¢byHkuuy. [TpoMexyTKu
3HAKOIOCTOSIHCTBA. UETHbIE 1 HEUETHbIE
¢yHkuuy. CTerneHs C Lje/bIM [T0Ka3aTeseM.

https://m.edsoo.ru/ff4564ad

CremneHsb c 1jesibIM okasaresnem. CtaHzapTHas

bubmoreka LJOK

18 CranpiapTHasi popma 3armcu (opma 3anucH JeHCTBUTEIHOTO UKC/ia https://m.edsoo.ru/66446d3e
JIeACTBUTENIBHOTO urc/a. Vicnosmb3oBaHue
nozxozseit GopMsl 3arucy Vcronb3o0BaHue NoAXoAAILeld (GOPMBI 3aITUCH Bubnuoreka LIOK
19 | jelicTBUTE/BHBIX UHCE /IS PelleH s AEUCTBUTE/IbHBIX YHCET [JIs PelleHust https://m.edsoo.ru/6eadc6f1
MPAKTHUYeCKUX 3a/au U TIPe/CTaBIeHHs] TIPaKTUYeCKUX 3a/jau U Mpe/iCTaB/IeHusl JJAHHbIX
JaHHbIX. CTerneHHass PyHKLUSA C CreneHHasi GyHKLMSI C HAaTypa/IbHBIM U Lie/bIM bubmoTeka LIOK
20 HaTypa/IbHbIM U 1]e/TbIM MoKa3aTesnem. Eé riokaszatesem. Eé cBolicTBa 1 rpauk https://m.edsoo.ru/3f25a047
CBOWCTBA U rpadukK
Pa3pen. Apudmernueckuii KOpeHb n—oi bubmoreka LJOK
21 crenenu. VippanuoHaibHble ypaBHeHusi | ApPU(MMeTHUeCKHi KOpeHb HATYPA/IbHOM CTEMeHH | hiips://m.edsoo.ru/d82c36d4
U HepaBeHCTBa (18 u)
bubmoreka LJOK
22 ApucdmeTrueckuii KOpeHb HaTypalbHON ApudmeTryeckuii KOpeHb HaTypaJbHOM CTeTeHu https://m.edsoo.ru/fe7fc4db
crernieHU. [leiicTBUS C apUpMeTUUeCKUMU
KOPHSIMU N—OU cTerneHU. PelieHne . o
2 P N CaoticTBa apr(MeTHUeCKOro KOpHSI HaTypa/bHOM Bubmorexa LIOK
VppaliiOHa/IbHBIX YpaBHEHMU 1 CTeNeHN https://m.edsoo.ru/d0f0b260
HepaBeHCTB. CBOICTBa U rpaduk KOpHS n-
24 OM CTENEHN CaolicTBa apr(MeTHUYeCKOro KOpHSI HaTypabHOU Bubmorexa LOK
CTOTIeHH https://m.edsoo.ru/c3389865
75 CBoiicTBa apr(pMeTHUeCKOro KOpHsI HaTypaJbHOMN Bubmoreka LOK
CTOTIeHH https://m.edsoo.ru/444c4b9c
26 HeticTBus ¢ apudmeTrueCKUMU KOPHSMU N—OU Bubmiorexa LIOK
CTOTIeHH https://m.edsoo.ru/54b815c5
27 HeticTBus ¢ apudmeTrueCKUMU KOPHSMU N—OU Bubmiorexa LIOK
CTerneHu https://m.edsoo.ru/83105a0e
28 HeticTBus c apudmeTrueCKUMU KOPHSMU N—OU bubmoreka LJOK




CTerneHu https://m.edsoo.ru/2ab1lc7bc
29 HeticTBus ¢ apudmeTrueCKUMU KOPHSMU N—OU Bubmmorexa LIOK
CTETIeHH https://m.edsoo.ru/eacb053c
30 [HeiicTBus c apudmMeTHUeCKUMH KOPHSIMU N—O0M Bubmmorexa LJOK
CTeeHu https://m.edsoo.ru/8a5ada51
31 PerieHuie vppalvioHa/bHBIX ypaBHEeHUN U Bubmmorexa LIOK
HepaBeHCTB https://m.edsoo.ru/69106ae7
PerieHuie vppalvioHa/ibHBIX ypaBHEeHUN U Bubmmorexa LOK
32 HepaBeHCTB https://m.edsoo.ru/9362fea9
33 PerieHuie vppalvoHa/bHBIX ypaBHEeHUN U Bubmorea LOK
HepaBeHCTB https://m.edsoo.ru/78d9b391
34 Peliienue vppaljMoHalIbHbBIX YPaBHEeHUH U Bubmorexa LIOK
HepaBeHCTB https://m.edsoo.ru/de7ca33e
35 PelnieHue vppaljMoHalIbHbIX YPaBHEeHUH U Bubmorexa LOK
HepaBeHCTB https://m.edsoo.ru/87e5e52d
bubmoreka LJOK
36 CpoiicTBa 1 rpaduK KOPHsl N-0H CTereHU https://m.edsoo.ru/ebOcc5e3
bubmoreka LJOK
37 CBoiicTBa 1 TpapuK KOPHSI N-0M CTereH https://m.edsoo.ru/529b9b5
KonTtpospHast pabora o Teme bubmoreka LJOK
38 "ApudmeTnueckuii KOpeHb N—0U CTerNeHMU. https://m.edsoo.ru/f13af630
VppanoHanbHble ypaBHeHUs: U HepaBeHCTBa"
Pa3pen. ®opmMysibl TPUTOHOMETPHH. CHHYC, KOCHHYC 1 TaHTeHC YHCIIOBOTO bubmoreka LJOK
39 TpuroHoMmerpuueckue ypaBHeHHA

aprymeHTa

https://m.edsoo.ru/5f605ed0




40

41

42

43

44

45

46

47

48

49

50

51

(22 u)

CHHYyC, KOCUHYC U TaHT'€HC YMC/I0BOrO
aprymeHTa. ApKCMHYC, apKKOCUHYC U
apKTaHTeHC YMCI0BOrO apryMeHTa.
TpuroHomeTpuueckasi OKpY>kKHOCTb,
orpe/iesieHye TPUTOHOMETPUUECKUX
(yHKLIMI UMC/TIOBOTO apryMeHTa.
OCHOBHbIE TPUTOHOMETpPHUYECKHe
¢dopmyrnbl. [IpeobpazoBaHue
TPUTOHOMETPUUECKUX BbIPAyKEHUM.
PemeHrie TpUroHOMeTpUUECKUX
ypaBHEHHUU

CuHyC, KOCUHYC M TaHT'€HC YHC/I0BOrO
aprymeHTa

bubmoreka LJOK
https://m.edsoo.ru/ec9f4d78

ApKCHHYC, apKKOCUHYC ¥ apKTaHTeHC UHC/IOBOTO
apryMeHTa

bubmoreka LJOK
https://m.edsoo.ru/b8f5d49a

ApKCHHYC, apKKOCHHYC U apKTaHT'€HC UMC/I0BOTO
aprymeHTa

bubmoTeka LIOK
https://m.edsoo.ru/f1ff9220

TpuroHnomeTpuueckasi OKpy>KHOCTb,
oripejie/ieHHe TPUTOHOMeTPUUeCKUX (HyHKLIUN
YKCIOBOTO apryMeHTa

bubmoreka LJOK
https://m.edsoo.ru/6df195a0

TpuroHnomeTpuueckasi OKpy>KHOCTb,
oripejie/ieHHe TPUTOHOMeTPUUeCKUX (HyHKLIUN
YKCIOBOTO apryMeHTa

bubmoreka LJOK
https://m.edsoo.ru/6b61c578

OcHOBHbBIe TPUTOHOMETpHYecKue hopMyJIbl

bubmoreka LJOK
https://m.edsoo.ru/6ed2b3ba

OcHOBHbBIe TPUTOHOMETpHYecKre hopMyJIbl

bubmoreka LJOK
https://m.edsoo.ru/fcdd2a2e

OcHOBHbBIe TPUTOHOMETpHYecKre hopMyJIbl

bubmoreka LJOK
https://m.edsoo.ru/b8a0ff2f

OcHOBHbBIe TPUTOHOMETpHYecKre hopMyJIbl

bubmoreka LJOK
https://m.edsoo.ru/12d1413c

[Tpeobpa3oBaHue TPUTOHOMETPUYECKUX
BbID&KEHUM

bubmoreka LJOK
https://m.edsoo.ru/e248c5fc

[Tpeobpa3oBaHue TPUTOHOMETPUYECKUX
BbID&KEHUM

bubmoreka LJOK
https://m.edsoo.ru/09ba5b3d

ITpeobpa3oBaHue TPUTOHOMETPUUECKUX

bubmoreka LJOK




BbID&KEHUMN

https://m.edsoo.ru/1f4655da

52 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX Bubmiorexa LIOK
BBIPAKEHHA https://m.edsoo.ru/76ce9958
- TIpeo6pa3oBaHye TPUTOHOMETPUUECKHX Bubmiorexa LIOK
BLIpAKeHMit https://m.edsoo.ru/8fa598b5
bubmoreka LJOK
54 Pelienrie TpUroHOMeTpUUECKUX YPaBHEHUI https://m.edsoo.ru/6baefe19
bubmoreka LJOK
55 Pelienrie TpUroHOMeTpHUUECKUX YpaBHEHUN https://m.edsoo.ru/a1f8d141
bubmoreka LJOK
56 PerieHnie TpUroHOMeTpHUUeCKUX ypaBHEHUHN https://m.edso0.ru/65a02d0
bubmoreka LJOK
57 PelieHye TPUroHOMeTPUUECKUX YpaBHEHUN https://m.edsoo.ru/0d8a770d
bubmoreka LJOK
bubmoreka LJOK
59 Pelienrie TpUroHOMeTPUUECKUX YPaBHEHUI https://m.edsoo.ru/e6eec650
KonTtpospHast pabota o Teme "®dopmyiibl bubmoreka LJOK
60 TPUrOHOMETPUU. TPUTOHOMETPpUUECKHe https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas mpoBepoyYHast
pabota
Pa3pen. IlocnepoBaTe/1IbHOCTH U KoHTponbHas paboTa o Teme "®opmy/ib bubmoreka LJOK
61 nporpeccuu (5 4) TPUTOHOMETPUM. TpUrOHOMeTpUYeCcKre https://m.edsoo.ru/b46a8228

INocsieioBaTeILHOCTH, CIIOCOOBI 3aaHUST

ypaBHeHus1'"/Bcepoccutickasi mpoBepoYHasi
pabora




1oc/Iefj0BaTe/IbHOCTe. MOHOTOHHBIE WtoroBas koHTpOsibHast paboTa / Becepoccuiickasi | bubmmoreka IJOK
62 roc/e/ioBaTe/IbHOCTU. ApudMeTrHuecKas U rpoBepouHasi pabota https://m.edsoo.ru/188bbf6c 1
reomMeTpuueckasi nporpeccuu. beckoHeuHo
yObIBaroIjas reoMeTpryeckas nporpeccus. | O6o0LeHNe, cucTeMaTr3alLs 3HaHUM 3a KypC bubmoreka LIOK
63 Cymma GecKoHeuHO yObIBaroIien anreOpbl ¥ Hauasn Maremaruueckoro aHanusa 10 | https://m.edsoo.ru/33e6629¢ 1
reoMeTpuueckom nporpeccuu. Popmysna KJjlacca
C/IOXKHBIX TIPOLIeHTOB. Mcrionb30BaHme Apudmertryeckas U reoMeTprUyecKas bubmoTeka LIOK
64 Nporpeccuu A1 perenys peajibHbIX 3ala4 | miporpeccud. Vcrions3oBaHue porpeccuu s https://m.edsoo.ru/d36669f8 1
TpUK/Ia/IHOTO XapaKTepa pelleHus peajibHbIX 3a/,au MPUKJIaJHOTO
Xapakrepa
beckoHeuHo yObIBaroIIiasi reoMeTprUUecKast bubmoreka [JOK
65 niporpeccusi. Cymma 6eCKOHeYHO yObIBaroIeit https://m.edsoo.ru/1cbf72b1 1
reoMeTpUUeCcKOM MPOrpeccuu
Pa3pen. IToBTopeHue, 00001mieHue, dopMyJia CJIOKHBIX MIPOLIEHTOB bubmoreka [JOK
66 cucTeMaTH3anus 3HaHMM (3 4) https://m.edsoo.ru/538fc437 1
OCHOBHbBIE TIOHSITUS KypCa anreOpbl U dopMyJia CJIOKHBIX MIPOLIEHTOB bubmoreka [JOK
67 Haua/l MareMaThueckoro aHanausa 10 https://m.edsoo.ru/c2627eca 1
KJlacca, 000011jeHe U CUCTeMaTH3alus
3HaHU O6o06menne, cucTeMaTr3alis 3HaHUH 3a KypC bubmoreka LJOK
68 anreOpbl ¥ Hauas Marematudeckoro aHanusa 10 | https://m.edsoo.ru/49f1b827 1
KJlacca
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KJTACC

Konnuec
Ne J/1eKTpoHHbIe I{U(pOBbIe
Copep:xaHue Tema ypoka TBO
n/n oOpa3oBaTe/ibHbIE PecypChl
4acoB
Pa3pen. CteneHn ¢ paioHa/IbHBIM bubmoreka LJOK
1 nokasarenem. IlokasarenbHaa Gyaknua. | CTeneHb C pallMoHaIbHBIM TT0Ka3aTesiemM https://m.edsoo.ru/a52939b3 1
IToka3aTebHbIe yPABHEHHUA U
HepaBeHcTBa (12 u) . bubmoreka LJOK
2 CBOMHCTBA CTeNeH! https://m.edsoo.ru/ff601408 1
CrerieHb C pal[MOHA/ILHBIM TTOKa3aTesieM.
3 ESOI;;TE?;;TGS)GHQH.}KI? elgsp13olf§:§;bele [Tpeobpa3oBaHue BbIpaKeHUM, COeprKallix Bubmiorexa LIOK 1
p , CoZiepXKaluXx pary pAIMOHATLHbIE CTETIeHH https://m.edsoo.ru/3d87e248
cterieHu. [TokasaTe/ibHbIe YpaBHEHUS U
) HepaBeHCTBa. [Toka3sarenbHasi GyHKIMS, eé TTpeoGpasoBaHHe BHIPakeHHUA, COEpKAIIAX bubmoreka LJOK ,
CBOHCTBA 1 rpaduk paLOHA/TbHbIE CTereHH https://m.edsoo.ru/343c6b64
. TIpeo6pa3oBaHKe BHIPXKEHHIA, CO/epIKaLIIX Bubmmorexa LIOK 1
paLOHA/TbHbIE CTereHH https://m.edsoo.ru/4064d354
bubmoreka LJOK
6 [Toka3zaTenbHbIE YpaBHEHUSI U HEPaBeHCTBA https://m.edsoo.ru/be76320c 1
bubmoreka LJOK
7 [Toka3zaTenbHbIE YpaBHEHUSI U HEPaBeHCTBA https://m.edso00.ru/3d408009 1
bubmoreka LJOK
8 [Toka3aTenbHbIE YpaBHEHUS U HEPaBeHCTBA https://m.edsoo.ru/bd5ff0ec 1
bubmoreka LJOK
9 [Toka3zaTenbHbIE YpaBHEHUST U HEPaBeHCTBA 1

https://m.edsoo.ru/cebf10c6




bubmoreka LJOK

10 ITokasaTe/ibHbIE YpaBHEHUS ¥ HEPABEHCTBA https://m.edsoo.ru/536de727

bubmoreka LJOK

11 ITokasaresbHast pyHKLsL, €€ CBOMCTBA ¥ IPAbUK | hiips://m.eds0o.ru/85bc8132

KontpossHast pabota 1o Teme "CrereHs C bubmoTeka LIOK
1 paLMoHanbHbIM MoKa3aTeneM. [1okasaTenbHas https://m.edsoo.ru/58e8e2f2
¢yHkuys. [TokasarenbHble ypaBHEHHUs U
HepaBeHCTBA"
Pazpgen. Jlorapudpmuueckasa pyHKIMs. bubmoreka LJOK

13 Jlorapugm umcna https://m.edsoo.ru/3e3230d4
Jlorapu¢gMuyecKue ypaBHeHUS U
HepaBeHCTBa (12 u) Bubmoreka LIOK

14 Morapuyw wmcna, Jecsimsse i [ecaTrnyHble U HaTypasibHbIe JIOTapuQMbl https://m.edsoo.ru/1ea72162
HaTypaJibHbIe JIorapruMbI. .

15 | IIpeobpasoBanue BeIpaKeHUH, IIpeobpasoBanvie BEIDOXKEHHH, COAEPIKALIIX EH@I_HOTE? LOK d
CONEPKANAX NOTaPHIMEL orapudMsl ttps://m.edsoo.ru/da48154c
Jlorapugmuueckue ypaBHeHUs U . B K

16 | HepasenctBa. Jlorapudmiueckas hpyHKIs, [Tpeobpa3oBaHue BbIpaKeHUM, COeprKallix H6H.HOTEKa 1o

DR JorapudMsI https://m.edsoo.ru/4beff03b
eé CBOICTBA U rpapvK U WITHOCTPUPOBATh
rpaduuecKy CBOMCTBA JiorapuhMUUecKou
pacy pup TIpeo6pa3oBaHKe BHIPaXKEHHIA, CO/epyKaLIIX Bubmmorexa LIOK
17 | GyHKUmMM.
orapudMbI https://m.edsoo.ru/fe189f2d
TIpeo6pa3oBaHKe BHIPOXKEHHIA, COJIepyKaLIIX Bubmmorexa LIOK

18 srorapudMsi https://m.edsoo.ru/fadb8aa5

bubmoreka LJOK

19 Jlorapudmuueckye ypaBHeHUsI U HepaBeHCTBa https://m.eds00.ru/3034724e

bubmoreka LJOK

20 Jlorapudmuueckye ypaBHeHUsI U HepaBeHCTBa

https://m.edsoo.ru/712ac2d9




bubmoreka LJOK

21 Jlorapu@mMuueckre ypaBHeHHs] U HepaBeHCTBa https://m.edsoo.ru/9e3f4bc9
bubmoreka LJOK
22 Jlorapu@mMuueckre ypaBHeHHsI U HepaBeHCTBa https://m.edsoo.ru/15bc1cfb
723 Jlorapudmuueckasi pyHKIUs1, e6 CBOMCTBA U Bubmiorexa LIOK
rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckasi pyHKIUs1, e CBOMCTBA U Bubmiorexa LIOK
rpaduk https://m.edsoo.ru/9d102051
Pa3pen. Tpuronomerpuyeckue pyHKIMU TpUroHOMeTpHUecKHe GYHKIIMH, MX CBOFCTBA H bubmoreka LJOK
25 | m ux rpaguku. TpUroHoMeTpHYecKue rpacd Ky https://m.edsoo.ru/beeff646
HepaBeHcTBa (9 u)
< bubmoreka LJOK
26 | TpuronomeTprueckue GyHKLMH, UX FTP;QSZEI‘;M@TPH‘J@CKH@ (yHKLMH, UX CBO¥CTBA U https://m.edsoo.ru/d2e4601b
cBolicTBa U rpaduku. [Ipumepsl p
97 TPHTOHOMETPHACCKIX HEPABEHCTS TpuroHomeTrpuueckre (GyHKLMH, UX CBOWCTBA U Bubmoreka LIOK
rpaguku https://m.edsoo.ru/ba9da96d
78 TpuroHomeTrpuueckre (GyHKIMH, UX CBOWCTBA U Bubmoreka LIOK
rpagpuku https://m.edsoo.ru/24ab3c53
bubmoreka LJOK
29 [Ipymepbl TPUrOHOMETPUUECKUX HEPAaBEHCTB https://m.edsoo.ru/5272b9al
bubmoreka LJOK
30 [Iprimepbl TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edso0.ru/0c837397
bubmoreka LJOK
31 [Iprimepbl TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/e6e1901f
32 IIpyMeps! TPUTOHOMETPUYEeCKUX HepaBeHCTB bubmoreka LIOK




https://m.edsoo.ru/0f903c75

KonTposbHast pabota 1o Teme
"Jlorapudmuueckasi G yHKLIMS.

bubmoreka LJOK
https://m.edsoo.ru/10130727

33 Jlorapudmuueckrie ypaBHeHUsl U HePaBeHCTBa.
TpuroHomeTrpuueckrie GyYHKIUU U UX TPAQUKH.
TpuroHomeTpuyeckKue HepaBeHCTBa"
Paszpen. IlpousBogHas. Ilpumenenue bubmoreka LJOK
34 | npousBopHoii (24 u) HenpepbiBHbIe QyHKLN https://m.edsoo.ru/403bfb0d
HerpepbiBHble ¢yHKIUH. MeTog, Bu6mmorexa IJOK
35 WHTEPBAJIOB /111 pellleHus HEpaBeHCTB. Merto[ vHTepBaoB [/ pellleH!sl HepaBeHCTB https://m.edsoo.ru/6db0b423
[Tpou3BogHas ¢pyHkmK. ['eomeTpruueckuii
U (hr3UUeCcKuil CMbICT IPOU3BOHOM. Bubmoreka LIOK
36 | [IpousBozHbIe 3/1eMEHTAPHBIX (YHKIIMIA. MeTo/ UHTepBasoB [j/isl pellleHrsI HepaBeHCTB https://m.edsoo.ru/0adbce1b
[Tpour3BoHasi CyMMBI, TIPOM3Be/IeHNs],
yacTHOro ¢pyHKUMM. [IprMeHeHue Bubmoreka LIOK
37 | mpou3BOHOM K UCC/IeIOBAaHUIO (DYHKITHIA [Tpowu3BogHas GyHKLMM https://m.edsoo.ru/0731ad3d
Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxaeHrie HanbOJIbIIIETO U bubnuoreka LIOK
38 | HauMeHblLero 3HaYeHust PYHKLMH Ha IIpousBo/Hast GyHKLUH https://m.edsoo.ru/723dd608
oTpe3ke. [I[ppuMeHeHre TPOU3BOAHOU [I/1s1
HaXO0XKJeHUsI HAU/Tyulllero pelieHus B TeoMeTpuuecKuil 1 GU3HUECKHH CMBICT bubmoreka [JOK
39 | mpuKTagHbIX 3afauax, /15 OTpeeTeHus HIpOH3BOHOI https://m.edsoo.ru/6c8d36ff
CKOPOCTH MpoLiecca, 3aJaHHOTr0 (hopMyioi
40 /T TPaUKOM T'eoMeTpUUeCKUil U (PU3UUECKUI CMBICIT Bubmoreka LIOK
MPOM3BOHON https://m.edsoo.ru/a413eca9
bubmoreka LJOK
41 IIpon3sBozHbIe 5/1eMeHTapHBIX QYHKI{HiH https://m.edsoo.ru/c7550e5f
bubmoreka LJOK
42 [Tpon3Bo/iHbIE 3/1eMeHTapHbIX (YHKLIUN

https://m.edsoo.ru/14ab3cdb




43

44

[TpousBozHasi CyMMBI, IPOM3BeZleHMs], YaCTHOTO
byHKIMI

bubmoreka LJOK
https://m.edsoo.ru/c12a0552

45

[TpousBozHasi CyMMbl, POM3BeZleHus], YaCTHOTO
byHKIMI

bubmoreka LJOK
https://m.edsoo.ru/d598f201

46

[Tpou3BoiHasi CyMMBI, TIPOU3Be/IeHHs], YaCTHOTO
byHKLMM

bubmoreka LJOK
https://m.edsoo.ru/1de34d4d

47

[TprumeHeHMe IPOM3BOIHOM K MCCIIeI0BAHUIO
GbyHKLMMA Ha MOHOTOHHOCTB U 9KCTPEMYMBI

bubmoreka LIOK
https://m.edsoo.ru/17af2df9

48

[TpumeHeHMe IPOM3BOIHOM K MCCI/IeI0BAHUIO
¢byHKLMMA HAa MOHOTOHHOCTh U S9KCTPEMYMBI

bubmoreka LJOK
https://m.edsoo.ru/a8ca5ad4

49

[TpumeHeHMe TIPOM3BOIHOM K MCCI/IeI0BAHUIO
¢byHKLMMA HAa MOHOTOHHOCTB U 9KCTPEMYMBI

bubmoreka LJOK
https://m.edsoo.ru/0b411edd

50

[TprMeHeHNe IPOU3BOHOM K UCC/IeI0BAHUIO
¢GyHKLMM HAa MOHOTOHHOCTb U 5KCTPEMYMBI

bubmoreka LJOK
https://m.edsoo.ru/caf9bd2f

51

HaxoxzieHrie HanbO/IbIIIeTO Y HAVMEHBIIIero
3HayeHUs1 GYHKLIMY Ha OTpe3Ke

bubmoreka LJOK
https://m.edsoo.ru/fac78f05

52

HaxoxxzieHre HanOObIIIeTO Y HAWMEHBbIIIero
3HauyeHUs1 GYHKLIMY Ha OTpe3Ke

bubmoreka LJOK
https://m.edsoo.ru/fb6a8acf

53

HaxoxxzieHrie HanOO/bIIIeTO Y HAWMEHBbIIIero
3HayeHUs1 GYHKLIMY Ha OTpe3Ke

bubmoreka LIOK
https://m.edsoo.ru/cffcb7e5

54

HaxoxxzieHre HanbO/bIIIeTO Y HAWMEHBbIIIero
3HayeHUs1 GYHKLIMM Ha OTpe3Ke

bubmoreka LJOK
https://m.edsoo.ru/d9469916

HaxoykeHre HauOOoJIbIIIero 1 HauMeHbIIIero

bubmoreka LJOK




3HayeHus1 GYHKLIMY Ha OTpe3Ke

https://m.edsoo.ru/ad15000e

55 HaxoxxgeHrie Harbo/IbIIero U HauMeHbIIero Bubmiorexa LIOK
sHauerHst QYHKIJIY Ha OTpeske https://m.edsoo.ru/86adcbfd
[IprMeHeHMe MPOM3BOJHOM /1J11 HAXOXKIEHUS bubmoreka LJOK
56 HaWJIyulllero pelieHus B TIPUKJIaZHbIX 3a/jauax, https://m.edsoo.ru/13205d80
[JJ1s1 OTIpejiesieHrsl CKOPOCTH TpoL{ecca, 3aZlaHHOro
dbopmyioit uir rpaguKkomM
KonTponbHas pabota o Teme "TIpon3BogHast. Bubmoreka LIOK
57 TIpUMeHeH e TPOM3EOIHOR" https://m.edsoo.ru/f8ed5f99
Pa3pen. IHTerpasn u ero npuMeHeHH s bubmoreka [JOK
58 (9 u) [TepBooOpa3Hast. Tabsuija meppoobpa3HbIX https://m.edsoo.ru/d777edf8
[TepBoobpa3sHas. Tabuiia mepBooOpa3HbBIX. bubmoreka LJOK
59 | Wnrerpan, reomeTpuueckuii i pusmueckmii | 11epBooGpasHasi. Tab/miia meppoobpasHbIX https://m.edsoo.ru/30c3697b
CMBIC/1 UHTerpasa. Beluncienve uHTerpana
no opmyre HetoroHa—/leiibHuia WHTerpasn, reoMeTpruuecKuil U pu3nyecKuit Bubmiorexa LIOK
60 CMBIC/T HHTerpaa https:/m.eds00.ru/391272¢9
VnTerpan, reomeTpuueckuii U (pr3nueckuii Bubmiorexa LIOK
61 CMBIC/T HHTerpaa https://m.edsoo.ru/d359fb5f
VnTerpan, reomeTpuueckuii ¥ (pri3nueckuii Bubmiorexa LIOK
62 CMBIC/T HHTerpaa https://m.edsoo.ru/07eb464b
Brbluncienne vHTerpasa no gopmysne Bubmaorexa LJOK
63 HetoroHa—JTeii6Huma https://m.edsoo.ru/b9b225c3
Brbluncienne vHTerpasa no gopmysne Bubmaorexa LJOK
64 HiioTona—Teli6Huma https://m.edsoo.ru/b800deb4
65 BbluncrieHne vHTErpasa rno gopmysie bubmoteka LIOK




Herotona—/leiibHuIa

https://m.edsoo.ru/f5eed075

Brruricsienue nHTerpasa no ¢gopmysie Bubmiorexa LIOK
66
HetotoHa—JTefi6ruma https://m.edsoo.ru/41da431a
Pa3zpgen. Cucrembl ypaBHeHu# (12 u) bubmoreka LJOK

67 CHCTeMBI IMHEHHBIX ypaBHEHUH https://m.edsoo.ru/b648235a
CucreMsl TMHENHBIX YPaBHEHUN.

Pemienue nipykiagHbIX 3a7jau C TIOMOLLIBIO bubmoreka LJOK

68 | cucremsbl MuHeliHBIX ypaBHEeHHi. CHCTEMbI CHcTeMbl TMHEWHBIX ypaBHEHUH https://m.edsoo.ru/5ab83864
Y COBOKYITHOCTH LieJIbIX, PaljiOHa/IbHBbIX,

69 MppanHOHAbHBIX, MTOKA3aTE/IbHBIX, PerieHuie NpuK/IafHbIX 33/jau C TTIOMOIIbIO Bubmorexa LIOK
norapuMUUeCcKUX ypaBHEHUH U CHCTEMbI TMHEHHBIX ypaBHeH i https://m.edsoo.ru/a4d65ee5
HepaBeHCTB.

70 Vicniosib3oBaHue rPaguKoB QYHKLUH /st Perienue nprkiafgHbIX 3a7a4 C [IOMOLLBIO Bubmoreka LIOK
pelleHus ypaBHeHUH U CUCTEM. CHCTeMBbI JIMHeHbIX YPaBHEeHHIA https://m.edsoo.ru/aa5962el
[IpriMeHeHre ypaBHEHUM, CCTEM U
HEPABEHCTB K PEIIeHHI0 MaTeMaTHUeCKHX Cuctembl ¥ COBOKYITHOCTH LIe/IbIX, Bbubmoreka LIOK

71 3a/ay4 U 3aZiay U3 pa3InyHbIX oOjlacTeil PalfOHA/IbHBIX, UDPALIMOHA/IbHbIX, . https://m.edsoo.ru/48190472
HAYKHU U peaIbHOM JKU3HHU NoKasaTe/bHbIX, TOrapU(MUUECKUX YPaBHEHUMN U

HEpPaBeHCTB
CucreMbl ¥ COBOKYITHOCTH L{eJIbIX, bubmoreka LJOK
7 palMoHaMbHBIX, UPPALOHA/IbHBIX, https://m.edsoo.ru/2dbd3859
roKa3aTebHbIX, TOrapUPMUUeCKUX YpaBHEHUM U
HepaBeHCTB
CucreMbl ¥ COBOKYITHOCTH LI€JIbIX, bubmoreka LJOK
7 palMoHaMbHbBIX, UPPALMOHA/IBHBIX, https://m.edsoo.ru/7ab8d17e
NoKa3aTe/bHbIX, TOrapU()MUUECKUX YPaBHEHUMN U
HEpPaBeHCTB
CucreMbl ¥ COBOKYITHOCTH L{eJIbIX, bubmoreka LJOK
74 palMOHA/IbHBIX, UPPAL[MOHA/IbHBIX, https://m.edsoo.ru/81cccfe9

TOKa3aTe/bHbIX, JIOrapu()MUUYeCKUX YpaBHEHUN U
HepaBeHCTB




Wcnons3oBaHue rpadvkoB GyHKLUN 151

bubmoreka LJOK

75 pellieHHst ypaBHeHui 1 CHCTeM https://m.edsoo0.ru/039949bf
76 Wcnons3oBaHue rpadvkoB GyHKLUN 151 Bubmmorexa LIOK
pellieHHst ypaBHeHuH 1 CHCTeM https://m.edsoo.ru/a7d95{79
[TpumeHeHMe ypaBHEHUH, CUCTeM U HepaBeHCTB K | bubmmoreka LJOK
77 pelleHUI0 MaTeMaTUueCKuX 3azay U 3ajay us https://m.edsoo.ru/ca878deb
Pa3/IMuUHbBIX 00J1acTell HayKW M peanbHOU JKU3HU
- KonTpossHas pabora o Teme "Warerpan u ero | bromiorexa LIOK
npumenenusi. CHCTeMBI ypaBHeHuii" https://m.edsoo.ru/471c735b
Pa3pen. HarypanbHble U He/bie yuciaa HarypasbHbie H Lie/Tble YiC/a B 3a/auax 13 bubmoreka LJOK
79 | (6u) peaThHO KU3HH https://m.edsoo.ru/3cee1327
HaTypanbHble U Liesble 4Kc/ia B 3aZiauax U3 HaTypanbHbIe 1 Iie/Tbie UiC/a B 3a7auax U3 bubmoteka LIOK
80 | peanbHOI >ku3HH. TIPH3HAKH /1€ TUIMOCTH peaTbHOMN KU3HU https://m.edsoo.ru/a35a131d
Lie/IbIX urcen
81 HarypanbHble v Liesible ync/ia B 3aZja4ax U3 Bubmoreka LIOK
peabHo KU3HH https://m.edsoo.ru/ef10c4f9
bubmoreka LJOK
82 [Ipu3HaKy [1eTMMOCTH Lie/IbIX YHCen https://m.edsoo.ru/51696a67
bubmoreka LJOK
83 [Ipu3HaKy [1eTMMOCTH Lie/IbIX YHCen https://m.edsoo.ru/fab81cOe
bubmoreka LJOK
84 IIpr3HaKK /1e/TMMOCTH LieJIbIX YHCesT https://m.edsoo.ru/ef2c6e43
o Pa3pen. [ToBTOpeHue, 06"06H.IEHI/IE, ToBTOpeHHe, 060BIIeHIe, CHCTeMATH3AIHS bubmioreka LJOK
cucreMaTu3anys 3HaHui (18 u) SHAHWH. Y paBHeHHs https://m.edsoo.ru/0312cf8c
86 [ToBTOpeHMe, 060011IeH1e, CCTeMaTH3al[Hs bubmoreka LJOK




87

88

89

90

91

92

93

94

95

96

97

OCHOBHBbIe TIOHSITUS KypcCa aJIFe6pBI 141
Ha4da/1 MaTeMaTH4YeCKOIr'o dHa/im34,
O606].LI€HI/Ie U CUCTeMaTu3alusd 3HAHUMU

3HaHUW. Y paBHeHUs

https://m.edsoo.ru/247d2fe7

[ToBTOpeHue, 0600611eHre, cCTeMaTH3aLs
3HaHUW. Y paBHeHUs

bubmioTeka LIOK
https://m.edsoo.ru/e8b87729

[ToBTOpEHUE, 0600ITIEHNE, CHCTEMATH3AIUS
3HaHMI. Y paBHEHHUs

bubmoreka LJOK
https://m.edsoo.ru/1bf2fb98

[ToBTOpEHUe, 0600ITIEHNE, CHCTEMATH3AIUS
3HaHMI. YpaBHEHHUs

bubmoreka LJOK
https://m.edsoo.ru/9c44c6ca

[ToBTOpEHUE, 0600ITIEHNE, CHCTEMATH3AIUS
3HaHMI. YpaBHEHHUs

bubmoreka LJOK
https://m.edsoo.ru/337aad59

[ToBTOpEHUE, 0600ITIEHNE, CHCTEMATH3AIUS
3HaHMii. HepaBeHCTBa

bubmoreka LJOK
https://m.edsoo.ru/a86014el

[ToBTOpeHue, 060611eHe, cCCTeMaTH3aLs
3HaHui. HepaBeHcTBa

bubmoreka LJOK
https://m.edsoo.ru/5c45a60a

[ToBTOpeHue, 060611eHe, CCTeMaTH3aLs
3HaHui. HepaBeHcTBa

bubmoreka LJOK
https://m.edsoo.ru/19304aba

[ToBTOpeHue, 060611eHe, CCTeMaTH3aLs
3HaHui. HepaBeHcTBa

bubmoreka LJOK
https://m.edsoo.ru/c3d4b282

[ToBTOpeHue, 060611eHre, CCTeMaTH3aLs
3HaHuW. CrcTeMbl ypaBHeHUN

bubmoreka LJOK
https://m.edsoo.ru/a20b8a4c

[ToBTOpEHUE, 0600ITIEHNE, CHCTEMATH3AIUS
3HaHuM. CHCTeMbl ypaBHeHU

bubmoreka LIOK
https://m.edsoo.ru/a012476d

[ToBTOpEHUE, 06001TIEHNE, CHCTEMATH3aIUS
3HaHUM. OyHKIMU

bubmoreka LIOK
https://m.edsoo.ru/d620c191




98 [ToBTOpEHUe, 00001IeHNe, CHCTeMaTH3aLUs Bubmiorexa LIOK 1
sHaHMi. DYHKLMK https://m.edsoo.ru/7017196f
bubmoreka LJOK
99 ViToroasi KOHTpo/IBHast paboTa https://m.eds00.ru/513c9889 1
bubmioreka LJOK
100 ViToroast KOHTpo/IBHast paboTa https://m.eds00.ru/2276973 1
O6o06menne, cucTeMaTr3alis 3HaHUN 3a KypC bubmoTeka LIOK
101 anreOpbl ¥ Hauasl Matematuyeckoro aHanusa 10- | https://m.edsoo.ru/3330f7ef 1
11 knaccos
O6o06menne, cucTeMaTr3alis 3HaHUN 3a KypC bubmoTeka LIOK
102 anreOpbl ¥ Hauas Marematuueckoro aHanusa 10- | https://m.edsoo.ru/cead345e 1
11 knaccos
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
ITPOBEPSIEMBIE TPEBOBAHUS K PE3Y/IbTATAM OCBOEHMSI OCHOBHOM OBPA30BATEJ/IbBHOM ITPOI'PAMMBI
10 KJTIACC

Kop nnposepsiemoro

IIpoBepsiemble IpeMeTHBIE pPe3y/IbTaThbl 0CBOEHHs 0CHOBHOM 00pa3oBaTe/IbHOW IIPOrpaMMbI CPe/JHEro 0011ero

pe3y/jbTara o0pa3oBaHus
1 Yucsia ¥ BbIUMCIeHUS
1.1 OrnepupoBaTh MOHSATHUSIMH: PAlIMOHA/ILHOE U IEMCTBUTE/ILHOE UHC/I0, OOBIKHOBEHHAS U IeCATUYHAs IPO0b, MPOLIEHTHI
1.2 BbInosiHATE apudMeTHUYecKre orepalvy C palldOHa/IbHBIMU U 1eMCTBUTE/IbHBIMUA YMC/IaMU
1.3 BBIMOMHATL PUO/TMKEHHBIE BBIYUC/IEHHST, UCTIO/Ib3YS MTPaBHU/Ia OKPYTJIEHUS, [ie/1aTh MPUKU/IKY U OIIeHKY pe3yJbTaTa
BBLIUMC/IeHUH
1.4 OmnepupoBaTh MOHSATUSIMU: CTeleHb C 1]e/IbIM I0Ka3aTesieM, CTaHAapTHasi (h)opMa 3arucy JelCcTBUTeTLHOTO YMc/ia, KOpeHb

HaTyPaJILHOI‘/JI CTeIeHH!; UCII0/Ib30BaTh MMOAXO0AIIYHO (bOpMy 3aIlIucu I,q(Elt/iCTBI/ITe.I'IbeIX urces IJjid pelleHnd MpakTUuueCKUX 3aad4d
" 1peaCTaB/JIeHUA JdHHBIX




1.5

OnepupoBaTh MOHATHUSMH: CUHYC, KOCUHYC ¥ TaHT€HC TIPOU3BOJIBHOTO YTJIa; UCIT0/Ib30BaTh 3aIMCh MPOM3BOJILHOTO yTjia Uepes
oOpaTrHbie TPUTOHOMeTpUUecKre GYHKLIUU

2 YpaBHeHUs U HepaBeHCTBa
2.1 OrnepupoBaTh NOHATUSIMU: TOX/ECTBO, ypaBHeHUe, HepaBeHCTBO, 1je/loe, paljOHalIbHOe, UpPaLlMOHa/IbHOEe YpaBHeHHe,
HepaBeHCTBO, TPUTOHOMETPUUECKOe YpaBHEHUE
2.2 BbInosiHATE peoOpa3oBaHusi TPUTOHOMETPUUECKUX BbIDa)KeHUM 1 pelllaTh TPUTOHOMeTpHUYecKre YpaBHeHHsI
2.3 BbIMmoiHATE TipeoOpa30oBaHMs 1e/bIX, PalfiOHATBHBIX U UPPAIIMOHATBLHBIX BEIDAXKEHUH U pPelllaTb OCHOBHBIE TUIIBI 1[€JTbIX,
palMOHaNbHbBIX U MPPALMOHA/IbHBIX YPaBHEHUM U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHUS Y HepaBeHCTBA /IJIsl PeIIeHUs] MaTeMaTUUeCKUX 3a7iau ¥ 3a/jau U3 Pa3/InUHbIX 00/1acTell HayKu U
peanbHOU »KU3HU
2.5 MogenupoBaTh peajibHble CUTYyal[UH Ha si3bIKe aareOpbl, COCTAB/ISATH BhIPDA’KeHUs], ypaBHeHUsl, HepaBeHCTBa 110 YCI0BHUIO 3a/laui,
MCCJIeIoBaTh MOCTPOEHHBIE MOJIE/IM C UCIIO/Ib30BaHUEM arlapaTa anreopbl
3 DYHKUNU U TPapUKU
3.1 OnepupoBaTh MOHATUSAME: QYHKI[HUS, CITOCOOBI 3a/1aHus (PYHKIMH, 00/1aCTh OTIpe/ie/ieHHs] 1 MHOXKeCTBO 3HaueHUN (hyHKIIWH,
rpaduk YHKIMH, B3aMMHO 06paTHbIe (hYHKIMH
3.2 OrnepupoBaTh MOHSATUSIMU: UYETHOCTb M HEUETHOCTb (DYHKLIMU, HY/IU (PYHKLIMU, TTPOMEXKYTKU 3HAKOTIOCTOSIHCTBA
3.3 Vcrionb3oBath rpadMKu PYHKIMH 11 pellieHus] ypaBHeHU
3.4 Ctpoutb U yuTtaTh rpadKu TMHENHON HYHKIMM, KBaIpaTUUHOM (YHKILIUU, CTelleHHON YHKIUM C 1ie/IbIM T0Ka3aTesieM
3.5 Vcronb3oBath rpaukul GyHKIMIM A1 MCC/ieJOBaHUS TIPOLIECCOB U 3aBUCHMOCTEH TPU pellieHUH 3aJjau U3 IPYTUX yueOHbIX
Tpe/IMETOB U peasibHOM >KW3HU, BbIpaKaTh (POpMYy/IaMu 3aBUCHMOCTU MeXKY BeJTMUMHaAMU
4 Hauasa MaTeMaT4eCcKoro aHaausa
4.1 OnepupoBaTh MOHATUSIMU: MIOC/Ie/10BaTe/IbHOCTh, apudMeTHUeCKas U TreoMeTpUuecKasi IpOrpeccuu
4.2 OnepupoBaTh MOHATHSMH: OECKOHEUHO YOBIBarOIIlasi FeOMeTpHUeCcKasi POrpeccHsi, CcyMMa 6eCKOHeuHO yObIBaroIIei
reoMeTpUUeCcKOM Nporpeccuu
4.3 3aziaBaTh MOCIe]0BaTeIbHOCTH PAa3/IMUHBIMU CIIOCO0AMU
4.4 Vicnosib30BaTh CBOMCTBA MOC/Ie0BATeIbHOCTEN Y POTPECCUM [i71sl pellleHtsl peasibHbIX 3a/jay NMPUKJ/IaJHOT0 XapakTepa
5 MHOKeCTBa M JIOTUKa
5.1 OrneprpoBaTh MOHATUSIMA: MHOXKECTBO, Ollepalivy HaJl MHOXKeCTBaMU
5.2 Vcnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN arrmapar /Jis ONMCaHUsl peabHbIX MPOLIeCCOB U SIBJIEHUH, MPY PeLleHUH 3a/1au U3
JIPYTUX y4eOHBIX ITPeIMETOB
5.3 OrniepupoBaTh NOHATUSIMU: ONpejie/ieHue, TeopeMa, CJle[ICTBUe, 0Ka3aTe/lbCTBO




11 KITACC

Kop nnposepsiemoro

IIpoBepsiemble IpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHs 0CHOBHOM 00pa3oBaTe/IbHOW IIPOrPaMMBbI CPe/JHEro 0011ero

pe3y/ibTara obpa3oBaHus
1 Uucna v BBIYMC/IeHUS
1.1 OnepupoBaTh MOHATUSIMU: HaTYpabHOe, 1eI0€e UYKC/I0; MCI0/Ib30BaTh NMPU3HAKH Je/TMMOCTH LiefIbIX YMCel, pa3/io’KeHHe Ynciia
Ha IIPOCThbIe MHOKUTENN [JIs pellleHus] 3a/ja4
1.2 OnepupoBaTh MOHSITUEM: CTEIEHb C palMOHA/IbHBIM [10Ka3aTenemM
1.3 OnepupoBaTh MOHATUSIMU: JIOTapU(bM UKC/Ia, JeCITUUHbIE Y HaTypa/bHbIE JIOrapu(Mbl
2 YpaBHeHUs U HepaBeHCTBa
2.1 [TprMeHsSITH CBOMCTBA CTereHH Ji/ist Tpeobpa30BaHus BbIpa’KeHUM, OrlepUpOBaTh MOHSATUSMU: TIOKa3aTelbHOe ypaBHeHHe U
HEpaBeHCTBO; pelllaTb OCHOBHBIE TUIIbI [T0OKa3aTe/IbHbIX YPABHEHU Y HEPaBEHCTB
2.2 BrInonHATE peoOpa3oBaHUs BEIpaXKeHUH, CofieprKalllix JiorapruMbl; OTlepPUpPOBaTh MOHATUSIMU: JTorapudMuueckoe ypaBHeHHe
Y HepaBeHCTBO; pelllaTh OCHOBHBIE THUIbI IOrapu(MUUeCKUX YpaBHEHUN U HEpaBeHCTB
2.3 HaxoauTs pellieHrst IPOCTENIINX TPUTOHOMETPUYECKUX HEDABEHCTB
24 OnepupoBaTh MOHATUSIMU: CUCTEMa JIMHEWHBIX YPaBHEHNH U e€ pellleHre; UCTI0/Ib30BaTh CUCTEMY JIMHEMHBIX ypaBHEHUM JI/Is1
pellieHusl TPAaKTUUeCKUX 3azau
2.5 HaxoauTsb pellieHrs NPOCTEHIIINX CUCTEM M COBOKYITHOCTeH pallMOHa/IbHBIX YPaBHEHWUW Y HEPaBEHCTB
2.6 MopenvpoBaTthb peasibHble CUTYaLX Ha sI3bIKe a/reOphl, COCTaB/ISATh BLIPA)KEHUS, YDaBHEHHs, HEDaBeHCTBA U CCTEMBI T10
YCJIOBUIO 3a/]auM, UCC/Ie[J0BAaTh MIOCTPOEHHbIe MO/IeJIM C MCI0/Ib30BaHKEM arlfapara aareopsl
3 DyHKIMU U rpadUKU
3.1 OnepupoBaTh MOHATUSIMU: TleproAnYecKast (PyHKLMS, IPOMEXXYTKM MOHOTOHHOCTH (DYHKLIMU, TOUKU SKCTpeMyMa (pyHKIMH,
HanOoJblllee ¥ HaUMeHblllee 3HauUeHHsT (YHKI[UHM Ha TTPOME)KYTKe; UCTI0Nb30BaTh UX [/ UCCIeA0BaHUsl GYHKIMH, 3a/JlaHHOM
rpauKoM
3.2 OmnepupoBaTh MOHATUAMHE: TPadUKH MTOKa3aTebHOM, Torapr(MIUecKoil 1 TPUTOHOMeTPUUeCKNX QYHKIWN; n300pakaTh UX Ha
KOOp/JIMHAaTHOM TJIOCKOCTU Y MCI0JIb30BaTh /1JIsl PellieH!s] YDaBHEHUM Y HePABEHCTB
3.3 N306pa>kaTh Ha KOOPAMHATHOM TJIOCKOCTH I'PavK¥ TMHEWHBIX YPaBHEHUH 1 MCIIO/Ib30BaTh UX /ISl PeLleHus] CHCTEeMbI
JIMHEWHBIX YpaBHeHUMN
3.4 Viconb3oBath rpadyikul HYHKIHIMA [J1s1 UCC/Ie/IOBAaHMSI TIPOIIECCOB M 3aBUCUMOCTEH U3 IPYTUX YUeOHBIX AWCIUTUIMH
4 Hauasa MaTeMaT4eCcKoro aHaausa
4.1 OnepupoBaTh MOHATUSIMU: HelpepbiBHasA (DYHKLMS, NPOM3BOHAs (PYHKLIMU; UCII0/Ib30BaTh FeOMeTPUUECKUN U (PU3NYeCKUI
CMBIC/I IPOU3BOHOM /ISl PellieHusI 3a7,a4
4.2 HaxoauTb Mpou3BO/IHbIE 37IeMeHTapHbIX (DYHKLWH, BEIUKUC/ISATE IPOM3BOAHbBIE CYMMBI, TPOM3BE/IeHHs], YaCTHOTO (PYHKLIMM




4.3 Vcronb3oBaTh NPOU3BOJHYHO //1s1 UCCIe0BaHUs GYHKLIMKM HA MOHOTOHHOCTb U S5KCTPEMYMBI, IPUMEHSITh pe3y/bTaThl
WCC/IeflOBaHUs K IOCTPOEHUIO rPa(UKOB

4.4 Wcrnosib30BaTh NPOM3BOHYIO [I/11 HAXO0XKE€HKS Hau/lyulllero pelleHusl B IPUKJIaJHbIX, B TOM YMCJ/Ie COLJMalbHO-
SKOHOMUYECKHUX, 3a/jauax

4.5 OnepupoBaTh MOHATHSIMU: IepBO0Opa3Hasi U UHTeTpasl; TOHUMaTh reOMeTPUUeCKUN U (PU3MUeCKUI CMBICTT MHTErpasia

4.6 HaxozuTh nepBoobpa3sHbie 3/ieMeHTapHbIX PYHKLKH, BBIUMCIATh MHTerpas 1o ¢opmysne HetoToHa — JleiibHMIIa

4.7 Permiath npuk/ajiHble 3a/lauu, B TOM UKC/Ie COLIMa/IbHO-9KOHOMUUECKOT0 U (pU3UUecKoro xapakTepa, CpeicTBaMU

MaTeMATHUUYeCKOI'O dHaJ/IkM3d

ITPOBEPAEMBIE 3JIEMEHTbBI COJAEPXAHUSA

10 K/TACC
Kop | IlpoBepsieMbIi 3/IeMEHT COAeP KaHHS
1 | Yncia ¥ BEIYWC/IeHUs
1.1 | PanmoHanmpHbIe uncsia. OOBIKHOBEHHBIE U [IeCATUUHBIE APOOH, MPOIeHTHI, OeCKOHEUHBIe TIepruouuecKue Apobu. ApudmeTruueckre oneparfuu C
paLMOHaILHBIMU YMC/IaMU, TIpeoOpa30BaHus UMC/IOBBIX BhipakeHUH. [IpumeHeHue apobeii v MIPOLIEHTOB /i/1sl pellieHus TPUKJIaZHbIX 3a7iau U3
Pa3/IMYHbIX OTPac/ael 3HaHWU U peasibHOU JKU3HU
1.2 | JeticTBuTenbHbIe uKc/a. PaljoHanbHble M UppaljMoHabHble Yncia. AprudMeTrueckre oneparyu ¢ 1edCTBUTeTbHBIMU ukciaMu. [IpubinxEéHHbIe
BBIUMC/IEHUS], [TPaBU/ia OKPYIVIEHHs], TPUKHU/IKA U OLleHKa pe3y/bTara BbIUMCIeHUN
1.3 | Crenenb c 1esibIM 1okasaresem. CTaHgapTHas (popma 3anucH [JeiCcTBUTeNbHOr0 urca. Vicnosnb3oBaHre noaxosmiei (popmsl 3anmicu
JleMICTBUTE/IbHBIX UMCeJI JI/Is1 pellleHUs] MPaKTUYeCKUX 3a/la4 U Npe/iCTaB/IeHus] JaHHbIX
1.4 | ApudmeTrueckuii KOpeHb HaTypaJbHOU cTerneHu. [1eicTBUs ¢ apuMeTHYeCKUMH KOPHSIMU HaTypaJIbHOW CTereHu
1.5 | CuHyC, KOCUHYC U TaHIeHC YMCJIOBOIO apryMeHTa. ApKCUHYC, aDKKOCHHYC, aDKTaHT'eHC UKMC/I0BOr0 apryMeHTa
2 | YpaBHeHus ¥ HepaBeHCTBa
2.1 | Toxk/ecTBa U TOX/IeCTBeHHbIe Ipeobpa3oBaHMUs
2.2 | Tlpeobpa3oBaHye TPUTOHOMETPHUUECKHX BbIpaKeHHd. OCHOBHBIE TPUTOHOMETPHUECKHe (OPMYJIbI
2.3 | YpaBHeHue, KOpeHb ypaBHeHUsl. HepaBeHCTBO, pellleHre HepaBeHCTBA. MeTo/| UHTEpBaJIOB
2.4 | Perienue LenbIX U IpOOHO-palIMOHA/IbHBIX YPaBHEHUM U HepaBeHCTB
2.5 | PelleHve vppalMoHa/IbHbIX YPaBHEHUW U HEPABEHCTB
2.6 | PelieHve TPUrOHOMETPHUYECKMX YPaBHEHUN




2.7 | IlpumeHeHne ypaBHEHUM U HEPABEHCTB K pelIeHUI0 MaTeMaTUyeCKuX 3a/1a4y
Y 33/]au U3 pa3uyuHbIX 00/1acTell HAYKU U pealbHOM )KU3HU

3 | ®yHKIMM U TPaPUKH

3.1 | ®ynHKuus, criocobbl 3a1anus GyHKIuH. ['paduk dyHKIMK. B3arMHO oO6paTHbIe yHKIMU

3.2 | ObsacTh ompefiesieH|s: U MHOXKeCTBO 3HaueHuH QyHkumu. Hynu ¢pyHkipm. TTpoMeKyTKH 3HAKOTIOCTOSTHCTBA. YETHBIe M HeuéTHbIe QYHKI[UH

3.3 | CrenenHasi GyHKLYs C HAaTypaJbHBIM U Lie/bIM roKa3aresieM. E€ coiicTBa v rpadguk. CBoHCTBa U TpaMK KOPHSI n-0# CTeTeHu

3.4 | TpuroHoMmeTpryecKast OKPY>KHOCTb, OTIpe/ieJieHle TPUTOHOMeTpUUYeCcKUX YHKLIMI UMC/I0BOrO apryMeHTa

4 Hauasia MaTeMaTHuecKoro aHaansa

4.1 HOCJIEAOBaTeJIBHOCTI/I, C11I0co0bI 3a/laHudA HOCJIGAOB&TG]IBHOCTeﬁ. MOHOTOHHEIE 110C/1eJ0BaTe/IbHOCTH

4.2 | Apudmerrueckasi ¥ reoMeTprUdecKasi mporpeccunl. beckoHeuHo yObIBaroijasi reoMeTpuueckas rporpeccrst. CymMma 6ecKoOHeuHO yObIBaroriei
reomeTpuueckoi nporpeccuu. @opmysa C0KHBIX NPOLEHTOB. VIcro/b30BaHye MPOrpecCuy JIs PellleHrsl pealbHbIX 3a/iau MPUK/IaHOro
Xapakrepa

5 MHo>kecTBa U J10rMKa

5.1 | MHoXecCTBO, onepaLy Hafi MHOXXecTBaMU. JlnarpamMmsel Ounepa — BenHa. IIpriMeHeHre TeOpeTUKO-MHOXeCTBEHHOIO arrapara Jj1s OlMCaHus
peasibHBIX MTPOLIECCOB U SIBJIEHUH, NP pellleHrH 3a/iay U3 APYrUxX yueOHBIX MpeMETOB

5.2 | Onpepenenue, Teopema, CiaeCTBUe, J0Ka3aTe/bCTBO

11 KJTACC

Koj | ITpoBepsieMblii 3/IeMEHT COJiep>KaHUA

1 Yucsia ¥ BEIUUCIEHUSA

1.1 | HatypanbHble U Liesible yncia. IIpu3Haku 1e/IMMOCTH LieJIbIX Yrcel

1.2 | CrerneHb C paljMoHa/JIbHbIM NTOKa3aTesneM. CBOMCTBA CTeNeH!

1.3 | Jlorapudm umrcna. [lecssTuuHble U HaTypasbHble JorapupMbl

2 | YpaBHeHUs U HepaBeHCTBa

2.1 | ITpeobpa3oBaHue BbIPAKEHHH, COZEPXKAIIMX JIOTapu(MBbI

2.2 | IIpeobpa3oBaHue BbIpaKEHU, COAEePKAIIUX CTeNeH! C pal[MoHaIbHbBIM MTOKa3aTeieM

2.3 | [IpuMepbl TPUTOHOMETPUUECKHX HEPAaBEeHCTB

2.4 | IlokasaTe/ibHble YpaBHEHUsI U HePaBEHCTBA

2.5 | Jlorapudmuueckue ypaBHeH!s 1 HepaBeHCTBa

2.6 | Cucrembl TMHEHHBbIX YpaBHeHUH. PellleHre NMPUK/IaAHbBIX 33/]ay C MOMOIbI CUCTEMbI JIMHEUHBIX YPaBHEHUM

2.7 | CucreMsl U COBOKYIMHOCTH PAliMOHA/IbHBIX ypaBHeHI/Iﬁ Y HEPABEHCTB




2.8 | IlpuMeHeHre ypaBHEHHM, CCTEM M HEPAaBEHCTB K PeIleHWI0 MaTeMaTHUeCKUX 3a/1ad U 3a/]au M3 pa3/IMuHbIX 00/1acTeld HAYKU U peaibHOM JKU3HU
3 | ®yHKIMU U TpaduKU
3.1 | dynkuus. [Mepuoganueckre GyHkiyuy. [IpomMexyTKM MOHOTOHHOCTH (hyHKLMH. MakciMyMbl 1 MUHUMYMBI GyHKLH. Hanbonbiiee 1 HaMeHbliee
3HaueHue (PYHKLUU Ha IPOMEXYTKe
3.2 | TpuroHoMmeTpryeckue (GYHKLIMH, UX CBOMCTBA U TPaUKH
3.3 | [Noka3zaTenbHasi M jorapudpmuueckas PyHKI[MH, UX CBOWCTBA U rpadKu
3.4 | Vicnonb3oBaHue rpadukoB GyHKLUUM fJ1s1 pellieHus] ypaBHEeHUI U JIMHeNHbIX CUCTEM
3.5 | Vcnonb3oBanue rpaykoB GyHKLUWN AJ1s1 UCCIe0BaHKMS MIPOLIeCCOB M 3aBUCMMOCTel, KOTOPble BO3HUKAIOT MPU pellieHUH 3a/,au U3 IpYrux
yueOHBIX TIPeZIMETOB 1 PeaslbHOM yKU3HU
4 | Havana MaTeMaTH4eCKOro aHaausa
4.1 | HenpepobiBHbIe PyHKLIMKU. MeToJ MIHTEPBA/IOB /15 pellleHsl HePABEHCTB
4.2 | TlpousBogHas pyHKIMU. ['eoMeTpruuecKuii U GU3NUECKUil CMbIC/ TIPOU3BOIHOM
4.3 | Ilpon3BojHble 3/1eMeHTapHbIX (PyHKLMK. DOpMyibl HAX0XK/IeHHUsl TPOM3BOAHON CYMMBI, MPOU3BeJeHHsI U YaCTHOTO (DYHKLMI
4.4 | TlpuMeHeHre POM3BOJHOM K MCC/Ie[OBaHUIO (PYHKLIMI HA MOHOTOHHOCTB U 9KCTpeMyMbl. HaxoxxjeHrie Haubo/IbIIero ¥ HaMMeHbBIIIero 3HaYeHust
(GYHKIIMM Ha OTpe3Ke
4.5 | IlpuMeHeHVe MPOM3BOHOM /1J11 HAXO0XK/IeHWsI HAaW/Ty4llero pelleHus B IPUK/IaJHbIX 3a/auax, [Jis onpe/e/ieHns CKOPOCTH Mpoliecca, 3aZlaHHOTr 0
dhopmyiioit unu rpadvkoM
4.6 | IlepBoobpa3Hasi. Tabmuila meppooOpas3HbIX
4.7 | VinTerpan, ero reoMeTpUUeCcKUi U hU3nUecKuid cMbIc/1. BeruriciieHue uHTerpana no dhopmysne HetotoHa — JlelibHMIIa

IMPOBEPSAAEMBIE HA ET'3 110 MATEMATHUKE TPEBOBAHNSA K PE3YJIbTATAM OCBOEHVSI OCHOBHOW OBPA30BATEJ/ILHON

ITPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

Kop npoBepsiemoro IIpoBepsiemble TPeOOBaHUSA K NMPeAMETHBHIM pe3y/ibTaTaM 0CBOEHHS OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI

TpeOoBaHUs CcpeiHero oouero o6pa3oBaHus

1 Bnazenue MeToziamMu [loKa3aTenbCTB, a/ITOPUTMaMHU pellieHHs 3a/jau; yMeHue (hopMyMpoBaTh U ONepUpOBaTh MOHATUSMU:
orpejie/ieHue, aKCMOMa, TeopeMa, C/1e[iICTBHAe, CBOMCTBO, [IPU3HaK, /l0Ka3aTe/IbCTBO, PABHOCU/IbHBIE (DOPMYJIMPOBKY;
TIPUMEHSTh UX; yMeHHe (OpPMy/TUpOBaTh 00paTHOE W MTPOTHUBOIIO/IOKHOE yTBep)K/eHHe, PUBOIUTD ITPUMepPhI 1
KOHTPIIPHMepBI, UCT0/Ib30BaTh MeTO/, MaTeMaTUUeCKOW UHAYKLIMH; IPOBO/IUT Jl0Ka3aTe/lbHble PaCCY)KJeHHs IPU pellleHUH
3a/ja4, OL|eHUBATh JIOTUYECKYIO NPaBUIbHOCTb PACCYXKJ€HUM; YMeHUe OIepupOBaTh NOHATHSMU: MHOXKECTBO,
NIOJMHO>KeCTBO, Ollepalliy HaJ, MHOXKeCTBaMH; YMeHHe UCI0/1b30BaTh TEOPeTUKO-MHOKeCTBEeHHBIH arnapar /i/1s1 OUCaHuUs
peasibHBIX MTPOLIECCOB M SIBJIEHUH U MPH PellleH!H 3a/1ay, B TOM YKCJ/Ie U3 IPYTUX y4eOHbIX IPeIMETOB; YMeHHe OTepUPOBaTh




TIOHATUSIMU: Tpad, CBsI3HBIN rpad, AepeBo, LUK/, rpad Ha MJIOCKOCTH; YMeHHe 3a/laBaTh U OMUCHIBATh I'padbl pa3/IMUHbIMUA
criocobamu; MCrosb30BaTh rpadbl Py pellieHnH 3a/au

YMmeHue oneprpoBaTth MOHATUSMM: HaTypabHOE YMCIIO, Lie/I0e YHUC/I0, CTeleHb C L{e/IbIM [I0Ka3aTesleM, KOpeHb HaTypaJlbHON
CTereH!, CTereHb C paliMOHaNIbHBIM 0Ka3aTesieM, CTeleHb C elCTBUTeTbHBIM MT0Ka3aTesieM, JIorapupM 4ncsia, CUHYC,
KOCHHYC Y TaHT'€HC MIPOM3BOJIBHOIO YMCJIa, OCTAaTOK 10 MOZY/II0, paljOHA/IbHOE YMCJI0, UpPaLllMOHa/IbHOE YKCIIO,
MHO>KeCTBa HaTypaJ/bHbIX, 1|e/IbIX, PALIMOHA/IbHBIX, J€MCTBUTETbHBIX YMCe/; YMEHUE UCII0Ib30BaTh MPU3HAKU [1eTMMOCTH,
HaVMeHbIIHI 00ILMiA Zie/TeNb M HaMeHblilee 0011jee KpaTHOe, anroput™M EBK/H/ja 1py pelieHn 3a/1a4; 3HAaKOMCTBO

C pa3/IMYHBIMU MMO3UI[MOHHBIMU CUCTEMAMH CUMCJIeHUs; YMeHHe BBITMOHATH BbIUMC/IeHNe 3HaueHH U 1peobpa3oBaHust
BBID@)KEHHUH CO CTereHs MU U jjorapudmMamu, mpeobpa3oBaHust IPOOHO-PAL[OHATBHBIX BRIDKEHH; yMeHHe OMeprupoBaTh
TIOHSATHUSIMU: T10C/Ie/IOBaTe/TbHOCTh, apudMeTHUecKasi Iporpeccusi, reoMeTpruyecKast iporpeccusi, 0eckoHeuHo yObIBatoIast
reomMeTpuueckKas Mporpeccusi; yMeHue 3a/laBaThb M0CIe0BaTeIbHOCTH, B TOM UHCJ/Ie C TIOMOLLbIO0 PeKYPPEHTHBIX (OpMYIT;
yMeHUe OreprpoBaTh MOHATUSIMU: KOMITJIEKCHOE UMCJI0, CONPSDKEHHbIE KOMILJIEKCHBIE UMC/Ia, MOAY/Ib U apTYMEeHT
KOMITJIEKCHOT'O UKc/Ia, (hopMa 3amvcy KOMIUIEKCHBIX Urcest (TeoMeTpruyuecKasi, TPUTOHOMeTprUYecKasi U anrebpanueckas);
yMeTb [POU3BOJUTE apu(MeTHUeCKre 1elCTBUSI C KOMIUIEKCHBIMU YKC/IaMH; IPUBOJUTD NPUMEPHI UCII0/Ib30BaHUS
KOMIT/IEKCHBIX YKCeJT; ONIepUpOoBaTh IMOHATUSAMU: MaTpulia 2X2 u 3X3, onpejieuTe/b MaTPULbl, FEOMETPUUECKUNA CMBIC/I
orpeze/uTens

YMeHue oreprupoBaTh MOHITUSMU: paljiOHa/IbHbIe, UPPAl[MOHAbHEIE, TIOKa3aTe/IbHbIe, CTeIeHHbIE, JTorapuhMUUecKye,
TPUTOHOMEeTpUYeCKHUe ypaBHeHUsl U HepaBeHCTBa, UX CUCTeMbl; YMeHUe OlePUPOBAaTh MOHSATUSIMU: TOXK/IECTBO,
TOXK/IECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUM U HepaBeHCTB, PABHOCUTBHOCTD
ypaBHeHUi, HepaBeHCTB U CUCTeM; YMeHHe pelllaTh ypaBHeHHsl, HepaBeHCTBa U CUCTEeMbI C TIOMOIL[bIO Pa3/INYHbIX TIPUEMOB;
pelliaTh ypaBHeHUsl, HepaBeHCTBA U CUCTEMBI C TTapaMeTPOM; TIPUMEHSITh YPaBHEHUs], HEPAaBEHCTBA, UX CUCTEMBI JIJIst
pellleHHsi MaTeMaTHUeCKHX 3a/jau ¥ 3a/lay M3 Pa3MyHbIX 00/1acTell HAayKU U peasbHOM yKU3HU

YMeHMe onepupoBaTh MOHATUSAMU: (QYHKLIUS, YETHOCTb (DYHKIMH, TIEPUOJUUHOCTh (PYHKIMU, OTPaHUUEeHHOCTb (DYHKIIWH,
MOHOTOHHOCTh (PYHKI[MH, IKCTpeMyM (GYHKLIUW, HauOoblliee 1 HauMeHblllee 3HauUeHus1 PYHKL[UU Ha TIPOMEXXYTKe,
HeTipepbIBHas PYHKIIUSL, aCUMIITOTHI rpaduka GhyHKIMM, TiepBasi U BTOpasi IPOU3BOAHast QYHKIIMH, TeOMeTPUUeCKUi U
¢bu3nyecKuii CMbIC/I IPOU3BOIHOM, ITepBO0Opa3Hasi, orpe/ie/IeHHbIN WHTerpa; yMeHre HaX0JUTh aCUMITTOTHI rpaduka
(GyHKIMY; YMeHUe BBIUMC/ISITh POU3BO/IHbIE CYMMBbI, TIPOM3Be/IeHNs], YaCTHOTO U KOMITO3UL[UU (DYHKIIUM, HaXOAUTh
ypaBHeHUe KacaTelbHOU K rpaduky GyHKLMH; yMeHUe HaXOAWUTh MPOW3BO/HbIE 37ieMeHTapHbIX (PYHKIHIM; yMeHHe UCTI0/b-
30BaTh MMPOU3BOIHYIO /ISl UCC/IeI0BaHUs (PYHKIUM, HaXOUTh HAUOObIIIHEe Y HAMMEHbBIIMe 3HaUeHUs! PYHKI[UH; CTPOUTH
rpadMKy MHOTOU/IEHOB C MCTO/Ib30BaHKEM arifapara MaTeMaTHyecKoro aHajin3a; MPUMeHSTh TIPOU3BOJHYIO /ISt
HaxO0)K/eHWsI Hauyylllero pellieHus: B IPUK/IaJHBIX, B TOM UKCJ/Ie COL[Ma/bHO-9KOHOMUYECKUX U (U3NUecKuX 3a/iauax;
HaXO/IUTh TUIOLAIA U 0OBEMBI (UTYD C TTIOMOILIBI0 UHTerpasa; MPUBOAUTL NIPUMepPbl MaTeMaTHUeCKOT0 MOZIe/TMPOBAHUS C
MOMOIIbI0 AuddepeHIIManbHbIX YPaBHEHUM

YMeHHe oneprupoBaTh MOHSATHSAMU: TpaduK QyHKIMN, oOpaTHast QYHKIMSA, KOMIO3UIMS QYHKLIMN, MMHelHas GYHKIHS,




KBaZlpaThyHasi PyHKIMsI, paljioHaabHas PyHKUWS, cTerieHHast GyHKIHs, TPUTOHOMeTpruUecKue QyHKLH, 0OpaTHbIe
TPUrOHOMeTpHUUeCcKHe (DYHKLMHY, [I0Ka3aTesbHas U Jorapupmuueckas (yHKLMY; yMeHHe CTPOUTh I'Pa(pUKu U3y4eHHBIX
(bYHKIMIA, BBITIOMHATE 1Tpeobpa3oBanusi rpaduKoB (HYHKIMH, UCII0/IB30BaTh IPAadUKH [jis N3yUeHHs ITPOLIeCCOB U
3aBUCUMOCTEH, NPU pellieHrH 3a/,au U3 Jpyrux yueOHbIX MpeMeToB

¥ 33/la4 U3 peasibHOM >KWU3HU; BbIpa’kaTh (POPMyJsiaMH 3aBUCUMOCTU MEXX/y BeJTMYMHAMH; UCI0/Ib30BaTh CBOMCTBA U rpauKu
GbYHKLMI AJ1s1 pellieHrsl ypaBHeHWH, HepaBeHCTB U 33/lay € IapaMeTpaMy; U300pakaTb Ha KOOPJMHATHOM M7I0CKOCTU
MHOJKeCTBa pellleHNM YPaBHEHUM, HepaBeHCTB U UX CUCTeM

YMeHue peliaTh TeKCTOBbIE 3alauM pa3HbIX TUIIOB (B TOM UHMC/ie Ha TIPOLIEHTHI, I0/IU U YacTH, Ha JJBI>KeHue, paboTy,
CTOMMOCTh TOBAPOB | YCJIYT, HAaJIOTH, 3a/jau U3 00/1aCTy yIipaB/IeHus TMUYHBIMUA U CeMelHbIMH (PrHaHCaMM); COCTaBJISATh
BBbIpa)KeHUsI, ypaBHEHUs], HePaBeHCTBA U UX CUCTeMBI T10 YC/IOBUIO 3a/jauu, UCC/Ie[J0BaTh MOyUeHHOe pellleHre U OlleHUBaTh
TIPaBZAON0A00HOCTE pe3y/IbTaToOB; YMeHHe MO/Ie/TMPOBaTh peasbHbIe CUTYal[K Ha sS3bIKe MaTeMaTHKH; COCTaBJISATh
BbIpa)KeHUsI, ypaBHEHUsI, HePaBeHCTBA M UX CUCTEeMBI TI0 YC/IOBUIO 3a/jauu, UCCIeJ0BaTh TIOCTPOEHHbIe MOJie/n

C MCTI0/Ib30BaHKEM amrapara anre0pbl, HHTePIIPeTHPOBATh MO/TyYeHHbIN pe3y/bTaT

YMeHue oriepypoBaTh MOHATUSMU: CpefiHee aprudMeTHUecKoe, MeJuaHa, HauboJibIliee U HaUMeHblllee 3HaUeHHs1, pa3Max,
JTUCTIEPCHUs], CTaHJIAPTHOE OTK/IOHEHHEe YKC/IOBOTO Habopa; yMeHre U3B/IeKaTh, HIHTEPIIPETUPOBATh MH(OPMAIHIO,
Tipe/iCTaB/eHHYI0 B Tab/ynIjax, Ha iMarpaMmmax, rpadukax, OTpakarol[yr CBOMCTBA peaslbHbIX MPOLIeCCOB U SIBI€HUH;
TIpe/ICTaB/IsATh UH(OPMAIIHIO C TIOMOII[BIO TAO/UI] ¥ [UarpaMM; UCC/Ie/IOBaTh CTaTUCTUUECKHE IaHHbIe, B TOM UKCJIe C
nipyuMeHeHreM TpaguueckuxX MeTOZIOB U 37IeKTPOHHBIX CPe/ICTB; rpaduuecku UCCIej0BaTh COBMECTHbIe Hab/TIo/ieH st

C MOMOLUIBI0 IMarpaMM pacCerBaHUsl U IMHEHMHOU perpeccuu

YMeHue oriepupoBaTh MOHATUSMU: CJTyUaiiHbIN OTBIT U CTy4aiiHOe COObITHE, BEPOSITHOCTh CIy4aliHOTO COOBITHS; yMeHHe
BBIUMC/IATh BEPOSITHOCTD C UCI0/Ib30BaHUEM rpaUuecKux MeTOZ0B; IPUMEHSTb (JOPMY/Ibl C/I0’KEHUSI U YMHOKEHUSI
BepOSITHOCTel, hopMyITy TIOTHOM BeposiTHOCTH, (hopMysy bBepHynau, KombuHaTopHbIE aKThI U (HOPMYJIbI; OL[eHUBATh
BEPOSITHOCTH peaslbHbIX COOBITHI; YMeHre OTleprpOoBaTh MOHATHIMU: C/TyJaiiHast BeJIMUKHA, Pacripe/iesieHre BeposTHOCTeH,
MaTeMaTHueCcKoe O>KWZiaHue, TUCTIepCHsi U CTaHJapTHOe OTK/IOHeHHWe C/TyuaifHOW BeJIMUMHBI, (DYHKLIUW pacripe/iesieHus U
IIJIOTHOCTU PABHOMEPHOT'0, TI0Ka3aTelbHOT0 U HOPMaJIbHOTO pacrpezie/ieHuid; yMeHue UCI0/Ib30BaTh CBOWCTBA U3yUYEHHBIX
pacripeie/ieHU Ji/isl peliieHys 3a/jau; 3HaKOMCTBO C TIOHSATHSIMU: 3aKOH OOJIBIIIMX UKCesl, MeTO/[bl BEIDOPOUHBIX
WCC/IeJOBaHWIA; yMeHVe TIPUBOUTE PUMePHI TIPOSIB/IeHHs 3aKOHA OOJIBIINX UKCes B IPUPOJHBIX M 00IIeCTBeHHBIX
SIBJIEHUSIX; YMeHHe OTepUpOBaTh TIOHSATUSIMU: COUeTaHWe, epecTaHOBKA, YMC/I0 COYeTaHUM, YKUC/I0 TIepecTaHOBOK; OMHOM
HproToHa; yMeHMe TPUMeHSITb KOMOMHATOPHBIe (DaKThI U pacCy’KAeHUS [Jisl pellieHrs 3a/1ad; OLIeHNBATh BEPOSITHOCTH
peasibHbIX COOBITHI; COCTAB/SITh BEPOSITHOCTHYIO MO/IeJ/Ib M UHTePIIPeTHPOBaTh MOJyueHHbIN pe3y/ibTaT

YMeHMe oreprupoBaTh MOHATHUSIMU: TOUKA, MPsIMasi, IJIOCKOCTh, TPOCTPAHCTBO, OTPE30K, /Y4, BeJIMUMHA YTIJIa, TVIOCKUHN YTOJI,
JIBYTPaHHBIN YOI, TPEXTPAHHBIN yTroJ/, CKpPelLUBatoIIiecs MpsiMble, MapaaiebHOCTh U TIepIieHIUKY/ISPHOCTD TIPSIMbIX U
TJIOCKOCTEH, Yrol MeXKAY MPSIMBIMH, YTOJT MeX/y TIPSIMOM ¥ TUIOCKOCTBIO, YTOJT MEeX/y TUIOCKOCTSIMH, PACCTOSIHHE OT TOUKH
J10 TIJIOCKOCTH, PAaCCTOSIHHE MeXKAY MPSIMbIMHU, PACCTOSTHUE MEXK/Y TJIOCKOCTSIMM; YMeHHe MCI0J/Ib30BaTh MPU pellieHUH 3aJau




M3y4yeHHbIe (AKThI ¥ TeOPEMBI TUIAHUMETPHH; YMeHHe OLIeHUBATh pa3Mepbl 00BeKTOB OKPY’KaroIlero MHUpa; CTPOUTD
MaTeMaTH4eCKre MOZe/IU C IOMOLL[bI0 TeOMeTPUUeCKUX MTOHATHI U BeJIMUYMH, pellaTh CBsI3aHHble C HUMU [IpaKTUUeCcKue
3ajauu
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YMeHue oriepypoBaTh MOHATUSMU: TUIOLIaAb GUTYpPbI, 00BEM (HUTYPBI, MHOTOTDAaHHUK, MPaBU/IbHbIA MHOTOTDaHHUK,
ceueHHe MHOTOTPAHHUKA, Ky0, rapasesnenures, Mpu3Ma, mipamu/ia, Gurypa u rmoBepxHOCTh BpalljeHus], UIUH/D, KOHYC,
map, cdepa, molaAb cdepsl, TUIOIaAb TOBePXHOCTH TTMPaMU/Ibl, TIPU3MbI, KOHYCa, LIUIUHAPA, 00BEM Ky0a,
NIPSIMOYTO/IbHOTO Napasiiesienuesia, MMpamMu/ibl, NPYU3Mbl, LIU/IMH/APA, KOHYCa, 111apa, pa3BEPTKa MOBEPXHOCTH, CeUeHUs
KOHYCa Y LJWIWH/PA, TTapasiie/ibHble OCU UM OCHOBaHUIO, CeUeHMe 111apa, MJI0CKOCTh, Kacaroascs cdepsl, [UIUH/PA,
KOHYCa; yMeH/e CTPOUTh CeueHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHUKH, (PUTYPBI ¥ TIOBEDXHOCTH BpAIlleHHs], MX
ceueHus1, B TOM YMCJIe C IOMOLLbIO 3/IEKTPOHHBIX CPeZICTB; YMeHHe MPUMEeHSITh CBOMCTBA reOMeTPUUeCKUX (Uryp,
CaMOCTOSITe/IbHO (hOPMY/IMPOBATh OTpe/iesieHrsl U3yyaeMbIX (UTyp, BbIIBUTaTh TMIIOTE3bl O CBOMCTBAX M MpU3HAaKax
reomMeTpuueckux Guryp, 000CHOBBIBATh

WM OTMPOBEpPraTh MX; yMeHHe IMPOBOJUTE K1acCu(UKaruio (GUryp 1o pa3/TuuHbIM ITPU3HAKaM, BITIOIHATE He00X0AUMBbIe
JIOTIOJTHUTEJIbHBIE TTIOCTPOEHHUS

11

YMeHue oneprpoBaTh IMOHATUSMU: IBWKEHHEe B IIPOCTPAHCTBE, Mapa’lie/bHbIN MepeH0C, CUMMeTPHs Ha MJIOCKOCTH U B
TIPOCTPaHCTBe, MOBOPOT, MpeoOpa3oBaHue 1o00us, 1o100HbIe (GDUTYPBI; yMeHHe pacrio3HaBaTh paBHbIe U M000HbIe
¢burypsl, B TOM umnc/ie B IpUPO/ie, UCKYCCTBe, apXUTEKTYpe; UCI0/Ib30BaTh reOMeTpruuecKre OTHOLIEeHHs TIPY peLleHrnd
3aJjau; HaXO/IUTh reoMeTpUUecKre BeJIMUUHBI (AJIMHA, YroJ, TIoazb, 00BEM) NPH pellleHry 3a/lay U3 JPYruX yuebHbIX
TIpeIMETOB U U3 PeasibHOM KU3HW; yMeHHe BBIUMC/ISATh reOMeTpUUYeCcKre BeJIMUMHBI (I/TMHA, YToJ, TUIoab, 00bEM,
TIJIOIIA/Ib TIOBEPXHOCTH), UCITOJTb3Ys H3yueHHbIe (OpPMY/Ibl U METO/Ibl, B TOM UMCJIe: TJIOIIa/[b TTOBEPXHOCTH MUPaMUJBI,
TIPM3MBI, KOHYCa, WJIMHAPA, T1omaas cdepbl; 005éM Kyba, IPSMOYTO/IBHOTO TIapasiiesenure/a, TMPaMUbl, TIPHU3MBI,
L[WIMHApPA, KOHYCa, I11apa; yMeHHe HaXO/UTh OTHOIIeHHe 00bEMOB MOA0OHBIX GUTYD

12

YMeHure onepupoBaTh MOHATHUAMU: NPSIMOYTO/IbHAast CUCTeMa KOOPAUHAT, BEKTOP, KOOPAWHATBI TOUKH, KOOPAWUHATHI
BeKTOpa, CyMMa BeKTOPOB, TTPOM3Be/ieHre BeKTOpa Ha UMC/io, Pa3/ioykeHre BeKTopa 1o 6a3ucy, cKansipHoe pou3Be/ieHue,
BEKTOPHOe MPOU3Be/JieHre, YroJl MeXXy BEKTOPaMH; YMEeHHe UCI0/Ib30BaTh BEKTOPHBIN U KOOPAUHATHBIM MEeTO/, /ISt
pellieHYsi TeOMeTPUUeCKUX 3a/au M 3a/la4 APYruX yueOHbIX MpeJMeTOB

13

YMeHMe BBIOMPATh TIOAXOASIIMIA MeTO /7T PELIeHHs 3a[jaul; TOHUMaHue 3HaUMMOCTA MaTeMaTHKU B U3yUeHUH
NIPHPO/IHBIX U 0011eCTBEHHBIX MTPOLIECCOB U SIBJIEHUI; yMeHMe pacrio3HaBaTh MpOsIB/IeHNe 3aKOHOB MaTeMaTUKU B
VICKYCCTBE, YMeHHe NNPUBOUTD NTPUMepbl MaTeMaTH4YeCKUX OTKPBITUM POCCUHMCKOM M MMPOBOW MaTeMaTUUeCKOM HayKU




INIEPEYEHD 3JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kop | ITpoBepsieMbIl 3/1eMeHT COAeP KaHMs

1 Yricna v BBIUUCIeHUs

1.1 | HarypanbHble v Lesible ync/a. [Tpu3Haku 1eIMMOCTH Le/bIX Yyrces

1.2 | PaiuoHabHbIe uncia. OBGBLIKHOBEHHBIE U IeCATHYHBIE IPOOH, MPOIeHThI, 0eCKOHEeUHbIe ITepUoIuUecKre 1poou

1.3 | ApudmeTrnueckuii KOpeHb HaTypaJibHOU cTerneHu. [lelicTBYs ¢ apudMeTHUeCKMMU KOPHSIMU HaTypa/lbHOU CTerneHu

1.4 | CrenieHb c LenbIM nokasareneM. CTerneHb C paljMOHaIbHBIM MOKa3aTenemM. CBOMCTBA CTeNEeHU

1.5 | CuHyc, KOCMHYC U TaHTeHC YMCJI0BOTO aprymMeHTa. APpKCHHYC, apKKOCUHYC, apKTaHTeHC UKC/IOBOTO apryMeHTa

1.6 | Jlorapu¢m uucia. [lecaTuyHble ¥ HaTypasbHble JorapupMbl

1.7 | OeiicTBuTeNbHBIe YKcIa. AprudMeTruecKue oriepaliuu ¢ 1eHCTBUTeIbHBIMUA YhcIaMy. [Ipub/KEéHHbIe BHIYUC/IeHHs], TIpaBUIa OKPYTJIeHus,
TIPUKH/IKA U OI[eHKa pe3y/IbTaTa BhIUMC/IeHUH

1.8 | ITpeobpa3oBaHe BbIpaKEHHUH

1.9 | KoMmriekcHble uuc/ia

2 | YpaBHeHUs U HepaBeHCTBA

2.1 | Llenbie u 1poOHO-palOHa/IbHBIE YDaBHEHHSsI

2.2 | VippauoHanbHble ypaBHEHUs

2.3 | TpuroHomeTpryeckre ypaBHeHHsI

2.4 | IlokasartesnbHble U JOrapuMuueckie ypaBHeHUs

2.5 | Llenbie u poOHO-palOHa/IbHbIe HepaBeHCTBa

2.6 | VppalmoHanbHble HepaBeHCTBa

2.7 | Tloka3aTesnibHble U jorapudmMuuecKrie HepaBeHCTBa

2.8 | TpuroHomeTpryeckre HepaBeHCTBa

2.9 | CucTeMbl M COBOKYITHOCTH YPaBHEHUU U HEPABEHCTB

2.10 | YpaBHeHus, HepaBeHCTBA U CUCTEMBI C TTapaMeTpamMu

2.11 | Marpuua cucTeMsl TMHEWHBIX ypaBHeHUH. Onpejenvrens MaTPULIb

3 | ®yHKIMM U rpadUKU

3.1 | dyukius, ciocobs! 3afanus QyHKIMU. ['paduk dyHkiuM. B3aumHo obparHble pyHKUyU. UETHbIe 1 HeuéTHble (hyHKIUM. [Teprofnyeckue
byHKIMU

3.2 | ObnacTb oripefiesieHUs] U MHOKeCTBO 3HaueHuM QyHKuu. Hym pyHkimm. [TpomMe)KyTKU 3HaKOMOCTOSIHCTBA. [IpoMeKyTKM MOHOTOHHOCTH
¢byHKIH. MakcumMymbl 1 MUHUMYMBI QyHKIOMA. Hanbostbiniee v HavMeHblee 3HayeHHe (QYHKLIMU Ha POMEXKYTKe

3.3 | CreneHHast pyHKLMsI C HATypa/bHbBIM U Lie/bIM MoKa3aresieM. Eé colicTBa
v rpaduk. CBOMCTBa ¥ rpaUK KOPHSI N-0il CTeNeH:




3.4 | TpuroHomeTpuyeckue GyHKLIMHU, UX CBOMCTBA U rpauKu

3.5 | [loka3aTenbHasi ¥ jiorapudmuyeckasi GyHKIMH, UX CBOMCTBA U rPauKU

3.6 | Touku paspbiBa. AcumMnOToThl rpadukoB ¢pyHKLMNA. CBOWMCTBA (PYHKLMHM, HEMIPEPHIBHBIX HAa OTpPe3Ke

3.7 | TlocnenoBaTe/lbHOCTH, CTIOCOOBI 3a/JaHUST TIOCTIe/IOBAaTe/TbHOCTEN

3.8 | ApudmeTtnueckas U reomeTpuueckas nporpeccu. Popmyisia C/1I0’KHBIX MPOLIEHTOB

4 Hauasia MaTeMaTU4eCKOro aHa/in3a

4.1 | Tlpou3sBogHas ¢hyHKUMH. [Ipor3BoHbIE 37IeMeHTapHBIX (YHKIHIM

4.2 | TIpuMeHeHHe TTPOU3BO/IHOM K MCC/IeZIOBaHUIO (DYHKI[UH Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoykieHrue HauOOo IbIlero U HaMeHbBITIero 3HaUeHUsT
(YHKL[MU Ha OTpe3Ke

4.3 | IlepBoobpa3sHas. MHTETpan

5 MHo>KecTBa U JIoTUKa

5.1 | MHOXecCTBO, onepaluu Haji, MHOKecTBaMU. [Tuarpammel Ditiepa — BeHHa

5.2 | Jloruka

6 BepOHTHOCTb N CTATUCTHKA

6.1 | OmmcaresnibHag CTaTUCTHKA

6.2 | BeposiTHOCTb

6.3 | KombuHaTopuka

7 | I'eomeTpus

7.1 | durypsl Ha IIJIOCKOCTU

7.2 | IlpsiMble U MJIOCKOCTH B TIPOCTPAHCTBE

7.3 | MHOrorpaHHUKH

7.4 | Tesa v IOBePXHOCTHU BpalleHUs

7.5 | KoopIUHATEI ¥ BEKTOPBI

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS»
ITIOACHUTEJ/IbHASA 3AIIMCKA

Pabouas mporpamma yue6HOTo Kypca «['eomerpusi» 6a30Boro ypoBHs Jyist odyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DeziepasbHOTO
rocy/lapCTBEHHOr0 0Opa3oBaTe/bHOr0 CTaH/apTa cpefiHero o0Ijero obpa3oBaHusi, C YU6TOM COBpeMEHHbIX MUDOBBIX TpeOOBaHMM, NpefbsB/IsSeMbIX K
MaTeMaTH4ecKoMy 00pa30BaHMIO, ¥ TpAaJWLUKA DPOCCHICKOTO oOpa3oBaHus. Peanmusanysi mporpaMmbl oOecrieuriBaeT OBJIaJieHHe K/THOUeBBIMU




KOMITIeTEHIUAMHK, COCTAB/IAIOIIMMUA OCHOBY [Jid CaMOPAd3BHUTHA W HEIIPEPBIBHOI'O O6pa3OBaHI/Iﬂ, [1eJIOCTHOCTb O6U.[€Ky11bTy'pHOFO, JIMYHOCTHOI'O H
MMO3HABATE/IbHOI'O Pa3BUTUA JIMYHOCTH O6yanOLHHXCH.

INE/IN UBYYEHNSA YYEBHOI'O KYPCA

BaXHOCTh yueOHOTO Kypca TeOMeTpPUM Ha YPOBHe cpejHero o01rero oopa3oBaHust 00yC/IOB/IeHa TPAKTUUECKON 3HAUMMOCTBIO METArpeIMEeTHBIX U
Npe/IMETHLIX pPe3y/bTaTOB O0OyueHWsT TEeOMETPUH B HalNpaBJI€HWM JIMYHOCTHOTO pAa3BUTHS OOydaroIquxcsi, (GOpMHUpOBaHUS (YHKIMOHATBHOU
MaTeMaTUYeCKOW TPaMOTHOCTH, U3YyUeHUs APYTUX y4eOHBIX AUCHUIUIMH. Pa3BuTHe y 00ydYarolIuXcsl MPaBUIBHBIX TMPEJCTAaBI€HUNA O CYIIHOCTH U
TIPOUCXOXKIEHUM TeOMETPUUECKUX abCTPaKLUi, COOTHOILEHUH pPealbHOTO W H/IeaTbHOTO, XapaKTepe OTPaXEHUs MaTeMaTH4eCKOW HayKOU SIBI€HWH U
TIPOLIECCOB peajlbHOTO MHpa, MeCcTe TeOMeTPUH B CHCTeMe HayK M PO/ MaTeMaTHuecKOr0 MO/e/TMPOBAaHUS B HAyYHOM II03HAaHWM U B TIPAKTHUKe
crocob6cTByeT (hOPMUPOBAHKMIO HAYUHOTO MHUPOBO33PEHUsI 00YYaIOIIMUXCsl, a TAK)Ke KaueCTB MBIIIeHUs], He0OOXOJUMBIX /ISl a/laliTallid B COBPEMEHHOM
ob1riecTBe.

C'eomMeTpus SIBJSIETCST OAHUM 13 0a30BBIX MPEJMETOB Ha YPOBHE Cpe/IHEro o0lero oOpa3oBaHUs, Tak Kak 00eCreurBaeT BO3MOXKHOCTb WU3y4YeHUs
Kak JUCLIUI/IVH eCTeCTBeHHOHAYUHO! HarpaB/IeHHOCTH, TaK U T'YMaHUTapHOM.

Jlornyeckoe MbllyieHWe, (OPMUPYEMOe TIPU U3YUEHHU OOYUarOU[UMUCS TIOHSTHHWHBIX OCHOB T€OMETPHUM WM TOCTPOEHUU IIEMOUKH JIOTUYEeCKUX
YTBEP)KAEHUI B XO/Ie PEIlleHUs] TeOMeTPUUECKUX 3ajlad, YMeHHe BbIIBUraTh U OMPOBEPraTh MIIOTE3bl HETIOCPECTBEHHO UCIO/Ib3YIOTCS TMPU PelleHUH
3a/lau eCTeCTBeHHOHAYYHOTO I[UKJIa, B YaCTHOCTH U3 Kypca (HDU3UKH.

YMeHHe OpHeHTHPOBATLCS B MPOCTPAHCTBE WMIpaeT CYI[eCTBEHHYIO POJib BO BCeX O0J/IACTAX AesATeNbHOCTH uesioBeKa. OpHeHTalsl uesioBeKa BO
BPEMEHU U MPOCTPAHCTBe — HEOOXO[UMOE YC/IOBHE ero COLMaJbHOTO ObITHS, (hOpMa OTPa’keHHsI OKPY>KaroILlero MUpa, YCJIOBUE YCIEITHOTO TTO3HAHUS U
aKTUBHOTO TpeoOpa3oBaHus [elCTBUTeNbHOCTH. OmnepupoBaHUe MPOCTPAHCTBEHHBIMU OOpa3amMu O0Obe[UHSIET pa3Hble BHIbI YUeOHOW U TPYAOBOM
JeITeIbHOCTH, SIBS€TCS OJHUM U3 TPOQeCCMOHATbHO Ba)KHBIX KauecTB, TIOTOMY akTyaJbHa 3ajaua (OPMHUDOBAHUS Yy OOYYarOIIUXCS
MIPOCTPAHCTBEHHOTO MBIIIIEHHUS KaK Pa3HOBUJHOCTH 00pa3HOTO MBIIIIEHHS — CYLI[eCTBEHHOTO KOMITOHEHTA B MOJITOTOBKE K MPAKTHUECKOU /IeSITeIbHOCTH
10 MHOTHM HaTlpaBJ/IeHUSsIM.

Lesib ocBOeHUs porpamMmbl yueOHOTo Kypca «['eomeTpuisi» Ha 6a30BoM ypoBHe o0yueHHs — 00111e00pa3oBaTe/ibHOe W O0IIEeKY/IbTYPHOE pa3BUTHE
oOyuaromuxcss yepe3 obecrieueHre BO3MOXKHOCTH TPUOODETEHHsI W WCIOb30BaHWS CUCTEMATUUYECKUX TeOMETPUYECKUX 3HaHWK W JIeHCTBUH,
crieriu(UUHbIX TEOMETPUU, BO3MOXKHOCTH YCIIEIIHOTO TIPOJ0/DKeHUsT 00pa30BaHusl TIO CIELMaIbHOCTSM, He CBSI3aHHBIM C TIPUKJIAJHBIM UCTI0/Ib30BaHUEM
TeOMEeTPHH.

[TpropuTeTHBIMY 3a/jlauaMH 0CBOeHUs yueOHOro Kypca «['eomerprn» Ha 6a30BoM ypoBHe B 10—11 Kjlaccax sIB/ISFOTCS:

(dbopMUpOBaHue MpeICTaBIeHUs O TeOMeTPUH KaK YaCTH MUPOBOM KY/IbTYPbI U 0CO3HAaHHUEe €€ B3aMMOCBSI3U C OKPY/KAIOIIM MHPOM,;

(dbopMUpOBaHUe Mpe/CTaB/IeHUs] 0 MHOTOTPAHHUKAX U TejlaX BPAIeHUs KaK 0 BOXKHEHMIIIMX MaTeMAaTHUeCKUX MOJEISIX, MO3BOJISIOLIUX OMUCHIBATE U
W3y4aTh pa3HbIe sIBJIEHUsT OKPY)KAIOIIIero MUPA;

(dbopMUpOBaHUe yMeHHs paclio3HaBaTh Ha YePTeXKaxX, MOZESAX U B PealbHOM MUPe MHOTOTPaHHUKH U TeJla BPAIlleHHUS;

OBJIaJileHre MeTOZIAMH pellleHUs 3a/1a4 Ha TTOCTPOEHUs Ha U300paykKeHUsIX
MIPOCTPaHCTBEHHBIX (PUTYD;



(hopMHpOBaHKe yMeHUs ONepUpOBaTh OCHOBHBIMU MOHATHSIMUA O MHOTOTPaHHUKAaX U Teax BpalljeHUsl U UX OCHOBHBIMU CBOMCTBaMU;

OBJIa/leHUe a/JifOPUTMaMM pellleHHsI OCHOBHBIX TUIIOB 3a/lay, (pOPMHUPOBaHKe YMeHHs IPOBO/IUTh HEC/IOXKHbBIe [l0Ka3aTe/lbHble PACCYK/EHUs B X07e
pellieHusl CTepeoMeTpUYeCKUX 3a/jau Y 3a/jau C IPaKTUUeCKUM CO/lep>KaHHueM;

pa3BUTHe MHTEIEKTYabHbIX W TBOPYECKHUX CIIOCOOHOCTel OO0ydJaromyxcsi, I103HaBaTebHOM aKTUBHOCTH, WCCIe[0BaTebCKUX yMEeHHH,
KPUTHUYHOCTH MBIIILJIEHUS;

cdbopmMrpoBaHue (GYHKI[MOHAJLHOM T'DaMOTHOCTH, pe/ieBaHTHOW TeOMeTpUU: yMeHHe paclio3HaBaThb TMPOSIBJIEHUS] TeOMeTPUUeCKUX TOHSATHUH,
00BEKTOB M 3aKOHOMEDHOCTel B peasibHbIX KM3HEHHBIX CUTYyal[UsiX W TIPU W3yueHUM ApPYruX y4deOHBIX IpeJMeTOB, IMpOsIBJIeHUsS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTeH,

(hopMynMpoBaTh UX Ha A3bIKE FeOMETPUM U CO3/jaBaTh reOMeTpHUUeCcKUe MOJey,

MPUMEHATb OCBOEHHBIM reOMeTPUYeCKUH arrapaT /Jisl pellleHus1 TPaKTUKO-OPUeHTUPOBAaHHBIX 3a/lad, MHTEPIIPETUPOBATh U OL|€HHWBATh MOJTyUeHHbIe
pe3yJIbTaThl.

OtnrunTenbHONM 0COOEHHOCTBIO TTPOTPaMMEBI TI0 TEOMETPHUH SIB/ISIETCSI BKJIFOUEHHe B KYPC CTepeOMEeTPHUY B Havasie ero U3y4yeHus 3afiay, pelaeMbix
Ha YpPOBHE WHTYUTHMBHOTO TO3HaHWS, W OIpe/eNéHHbIM 00pa3oM opraHu3oBaHHasi paboTa Haji HUMH, UTO CMOCOOCTBYIOT Pa3BUTUIO JIOTHUECKOTO U
MPOCTPaHCTBEHHOT'O MBILJIEHUs, CTUMYJIMPYeT MPOTeKaHWe NHTYUTUBHBIX MPOL[eCCOB, MOTUBUPYET K JlabHeHIlIeMy U3yUeHUIO TIpeIMeTa.

[IpeamnoureHye OTAAETCS HAr/siIHO-KOHCTPYKTUBHOMY MeTOy 00yueHUs, TO eCThb TeopeTHUuecKre 3HaHUSl UMeIOT B CBOe OCHOBe UYBCTBEHHOCTb
TIpeIMEeTHO-TTPAKTUUeCKOH JIesTeTbHOCTH. Pa3BUTHe MPOCTPAHCTBEHHBIX MPeJCTaBIeHUM Y 00ydJalomyXcsl B Kypce CTepeOMEeTPHU MPOBOAMTCS 3@ CUET
pellieHUsl 3aJjau Ha CO3/laHKe MPOCTPAHCTBEHHbIX 00pa30B U 3a/lay Ha OrepupoBaHue MPOCTPaHCTBeHHbIMU oOpa3amu. Co3zaHue obpasa MPOBOAUTCS C
OTIOpO¥ Ha HarJISIIHOCTh, a OTIePUPOBaHKe 00pa3oM — B YC/IOBUSIX OTBJIEUEHHS OT HAr/IsIJHOCTH, MBICJIEHHOTO U3MEHEeHHS ero NCXOZAHOTO COZepKaHuUsl.

OCHOBHBIMU  COJiep>KaTebHBIMU JIMHUSAMUA yuebHOro kypca «['eomeTpusi» B 10—11 knaccax sBasitoTcs: «MHOrorpaHHUKW», «[IpsiMble U
MJIOCKOCTH B MPOCTPAHCTBe», «Tena BpalleHUsi», «BeKTopbl U KOOpIMHATHI B MPOCTPAHCTBe». @OPMHUPOBaHKe JIOTUYECKUX YMEHUW pacrpejiensieTcsl He
TOJIBKO TI0 CO/lepyKaTe/TbHbIM JIMHUSIM, HO U 110 To/jlaM 00yueHusi Ha ypOBHe cpefiHero o0iiero oo6pa3oBaHusl.

Cogep>kanrie 0Opa3oBaHHsl, COOTBETCTBYIOIIee TpeAMETHBIM pe3y/bTaTaM OCBOEHHs MPOrpaMMbl 10 TeOMEeTPHH, pacIipeie/IéHHbIM I0 To/amM
o0yueHuUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, UTOObI OBJ/lafieHHe TeOMeTPUUeCKUMM TMOHSTUSMUA M HaBbIKaMU OCYILECTBJIS/IOCH TOC/IeloBaTe/TbHO U
TIOCTYTIaTeIbHO, C COOJTI0/ieHreM TIPUHLIMIIA TIPeeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHS BK/THOUA/UCh B OOIYIO CHUCTEMY TeOMeTPUYeCKHX Ipe/iCTaBIeHUH
00yuaroIrXCsl, pacivpsisi U yraybJsisi e, oOpa3ysi MpOUHble MHOXKeCTBEHHbIe CBSI3U.

OO0r1iee uKMC/I0 YaCOB, PEKOMEH/JOBAaHHBIX /11 M3yueHUst yueOHOTo Kypca «I'eomeTpusi» — 102 vaca: B 10 kiacce — 68 yacoB (2 uaca B Heziesio), B 11
Ksacce — 34 yaca (1 yac B Hejie/0).

COJAEPXAHME OBYUYEHUSA
10 K/ITACC

HpﬂMLIe U IUVIOCKOCTH B TIPOCTPAHCTBE



OcHOBHbIe TIOHATHSI cTepeoMeTpuM. Touka, INpsiMasi, TVIOCKOCTb, MPOCTPAHCTBO. [IoHsATHMe 00 akcMOMaTU4YeCKOM IIOCTPOEHUM CTepeoMeTpHu:
aKCUOMBI CTePeOMeTPHUU U CJIe/ICTBUSA U3 HUX.

B3aumHoe pacriosioxkeHue IpsMbIX B IIPOCTPAHCTBe: IepeceKarolyecs, rapasule/ibHble U CKpeluBarolyecs rnpsMsle. ITapaiiessHOCTb MPSAMBIX U
IIJIOCKOCTeN B MPOCTPAHCTBe: Mapasule/bHble MpsMble B IPOCTPAHCTBe, Mapayle/lbHOCTh TPEX IMPSIMBIX, MapasvlebHOCTh NPSAMOM U IVIOCKOCTH. YTJIbI C
COHanpaB/eHHbIMA CTOPOHaMM, Yrojl MeXJy IpsSMbIMM B IpocTpaHcTBe. [lapanienbHOCTb MJIOCKOCTeH: TMapase/ibHble IUIOCKOCTH, CBOMCTBa
TnapasuiesbHBIX II0cKocTel. ITpocTeiiiiiie mpocTpaHCTBeHHbIE (PUTYPHI Ha IIJIOCKOCTH: TeTpas/p, Ky0, napasuiesienurie/i, TOCTpOeHNe CeueHUH.

[TeprieHAVKY/ISPHOCTh MPSMOM M IJIOCKOCTU: TMepreHJUKY/IsIpHble MpsiMble B IPOCTPAHCTBe, INpsIMble Mapasule/lbHble U IepreHAUKY/IspHble K
IIJIOCKOCTH, TPU3HAK MeprneHAUKY/ISIPHOCTH MPSMOM U IUVIOCKOCTH, Teopema O IPSIMOM IepreHJUKY/ISIpPHOU IVIOCKOCTH. YTJ/Ibl B MPOCTPAHCTBE: YIoJj
MeXJy MpsIMOM U IUIOCKOCTbIO, JBYIPaHHbIA YroJl, JMHEWHbI Yros ABYTPaHHOro yria. IlepneHJuKyasip U HakK/IOHHbIE: PacCTOSsHAE OT TOUYKU [0
TIJIOCKOCTH, PaCcCTOsTHUE OT TPSIMOM /10 T/IOCKOCTH, MPOeKLUsi GUryphl Ha TIOCKOCTh. [lepreHUKy/IsIPHOCTD TIJIOCKOCTeH: MPU3HaK IMepreH/IMKYISPHOCTH
[BYX IJI0cKoCcTel. Teopema 0 Tpéx nepreHjuKy/Isipax.

MHororpaHHuKH

[TonsiTe MHOrOrpaHHMKA, OCHOBHBIE 3/IeMEHTbl MHOIOIDaHHUKA, BBIYK/Ible U HeBbIITYK/Ible MHOTOIPaHHUKHU, pa3BépTKa MHOrorpaHHuka. Ilpusma:
N-yroibHasi TpU3Ma, TPaHU W OCHOBAHWS TPU3MbI, NpsMasi M HAKJIOHHAs TPU3MbI, OOKOBas W TIO/HAs TMOBEPXHOCTb Mpu3Mbl. [lapannenemnurnes,
NpsSIMOYTO/IbHBIN Mapasuiesienues U ero cBovcTea. [lupamuja: n-yrospHasi NMpaMy/ia, rpaHy ¥ OCHOBaHMe NHMpaMK/bl, OOKOBasi M MOJIHasi TOBEPXHOCTh
nyMpaMu/bl, IpaBUIbHAsA U yCeuéHHas upaMuja.

O/leMeHThI IIPU3Mbl U NupaMu/bl. IIpaBUbHBIE MHOIOIDaHHUKU: IIOHATHE I[PaBUIBHOIO MHOIOIDAHHMKA, IPaBUJIbHAs IPU3Ma U IpaBUJIbHAs
NTMpaMu/a, NpaBUIbHas TPeYToJibHask MMpaMK/ia ¥ TIPaBU/IBHBIN TeTpasp, Ky0. IIpeacTaBieHre o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTas/p, AOZeKasAp U
vKocaszp. CeueHus IIPU3MbI U ITUPAMU/IbI.

CrMMeTpHs B MPOCTPAHCTBE: CUMMETPHsI OTHOCUTE/IbHO TOYKH, NPSIMOM, IJIOCKOCTU. DJIeMeHTbl CHMMeTPUM B NMpaMH/ax, napasuleenuresax,
NIPaBUWIbHBIX MHOTOTDaHHUKAX.

Beruriciienue 371eMeHTOB MHOTOTPaHHUKOB: péOpa, guaroHanu, yrisl. Ilnomaas 60KOBOI MOBEpXHOCTU M TOTHOM MOBEPXHOCTH TPSIMOM TPHU3MBI,
IUIOL/[b OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsIMOM mpu3Mbl. [lnomiaabs 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH INPaBW/IbHON NMHUpaMUZBbI,
TeopeMa O TUIOMaAd yceuéHHOW rupamuel. [Tonsitre 06 06béme. O6BEM mupaMubl, pu3Mbl. [1og00HBIE Tesa B ipocTpaHcTBe. COOTHOILIEHUST MEXIY
IUIOLA/IIMU TTOBEPXHOCTeH, 00béMaMyl TOA0OHBIX TeJl.

11 KJTACC

Teia BpalneHus

LIwmuHprYecKasi MOBEPXHOCTh, 00pa3yrolue LWINHAPUYECKOW MOBEPXHOCTH, OCh LWIMHAPUUYECKON MOBEPXHOCTH. LIMMHJAD: OCHOBaHWS U
OOKOBasi TOBEPXHOCTb, 00pa3yroIliast U 0Ch, IJIOMIA[b OOKOBOM U MOJ/THOM TTIOBEPXHOCTH.

KoHnyeckasi TOBEpPXHOCTh, 00pa3yoliye KOHMYeCKOW MOBEPXHOCTH, OCh W BepIlMHA KOHMUYECKOW MoBepxXHOCTH. KOHYC: OCHOBaHME W BepILMHA,
obpa3syrolast ¥ 0Ch, TUIOLIaZb OOKOBOW U TIOJTHOM TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolye U BLICOTa, OCHOBAHUS U OOKOBasi MIOBEPXHOCTb.



Cdepa u 1map: UeHTp, paJuyc, JUaMeTp, MIOIIab MOBepXHOCTH cepbl. B3auMHOe pacrosioskeHue cdepbl U TVIOCKOCTH, KacaTe/lbHask MI0CKOCTh K
cdepe, miomias cdepsl.

M306pakeHWe Tes BpalljeHHs] Ha TVIOCKOCTH. Pa3BépTKa LuivHApa U KoHyca. KomMOWHaIuM Ten BpalljeHWsi 1 MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
OTMCaHHBIN 0KO0JI0 cdephl, chepa, BIMCaHHasi B MHOTOTPAaHHUK, WU TeJI0 BpallleHusl.

[Mousitie 06 06BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Tesl. Teopema 06 00BbEMe TIPSMOYTOIBLHOTO TMapajsiiesienuresa U cyieAcTBus u3 Heé. OOBEM
LMTUH/PA, KoHyca. O0bEM 11apa v Tioiab chepsl.

[MTomo6HBIe Tena B mpocTpaHcTBe. COOTHOILIEHUST MeXK/y TUIOL[A/ITMH TTOBEPXHOCTeH, 00bEMaMU TIOZ0OHBIX TeJI.

Ceuenust uMHZApa (TIapasuie/ibHO U TIEPIIEHAVKY/ISIPHO OCH), CeueHHsi KOHyca (Tlapajuie/ibHOe OCHOBAHHUIO U TIPOXOJsiliee yepe3 BepIIMHY),
CeueHUs I1apa.
BeKTOopbI M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha MIOCKOCTH W B mipocTpaHcTBe. C/I0)KeHWe W BbIUMTaHWE BEKTOPOB. YMHOXKEHWE BEKTOpa Ha uuc/io. Pa3fokeHue BEKTOpA MO TPEM
HEKOMITJITaHapHBIM BeKTOpaM. [IpaBusio mapasuienenuresia. PeliieHre 3a/jau, CBSI3aHHBIX C IPUMEHEHUEM TTPaBUJI IEMCTBUN C BEKTOPaMHU.

[TpsiMoyro/ibHasi cHCTeMa KOOpJWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. IIpocTelimive 3aaud B KOODJWHATaX. YTOJ MEXAY BEKTOPaMU.
CkansipHOe TIpOM3Be/IeHHEe BEKTOPOB. BbIUMC/IeHHEe YI/IOB MEXAy TPSMBIMA M IIOCKOCTSMH. KOOpAMHAaTHO-BEKTOPHBIA METOJ| TIPU pellleHur
reOMeTPUYECKHUX 3a/1ay.

INPEAMETHBIE PE3YJ/IbTATDI

K koHIily 06yuenust B 10 K/1acce 00yJaroIrifcst MOMYUUT C/IeYIOIINE TIPeJMETHBIE Pe3y/IbTaThI:

OTepUPOBATh MOHATHUSMU: TOUKA, MPsSIMasi, MI0CKOCTb;

TIPUMEHSITH AKCUOMBI CTEDEOMETPUH U C/IE[ICTBHSI U3 HUX MPU PELIeHUH
reoMeTpUYeCcKUX 3a/1ay;

OTIepUPOBATh MOHATUSMM: TIAPA/IIE/IbHOCTD U MEePIeH/UKY/ISPHOCTD TPSMBIX U IJIOCKOCTEH;

K/IaCCU(UIIMPOBATL B3aMMHOE PacIio/IoyKeHHe MPSIMbIX ¥ TVIOCKOCTEeH B TTPOCTPAHCTBE;

OTIepHpPOBATh MOHATUSIMU: JBYTPAHHBINA YroJI, PaHU JBYTPAHHOTO yTrjia, pebpo ABYTPaHHOTO YTiia, TUHEeHHbIM Yrojl ABYrPaHHOrO yIJia, TpajlycHast
Mepa /IByrPaHHOr0 YIJIa;

OTIepHPOBATH MOHATUSMU: MHOTOTPAHHUK, BBIMTYK/IbIH U HEBBIMYK/IbI MHOTOIPDAHHUK, 3JIEMEHThI MHOTOTPaHHUKA, TIPAaBU/IbHBIA MHOTOIDAaHHHUK;

pacro3HaBaTh OCHOBHbBIE BU/Jbl MHOTOIPDaHHUKOB (TIMpaMK/ia, MPU3Ma, MPSIMOYTOJIbHBIN Mapasiesnenurmes, Kyo);

K1accU(ULIMPOBaTh MHOTOTPAaHHUKH, BBIOHpas OCHOBAHHUS [l K/IaCCU(PUKAIMK (BBIMYK/Ible W HEBBIMYK/ble MHOTOTPAaHHUKH, TPaBU/IbHBIE
MHOTOTPaHHUKH, TIPSIMbIe U HaK/IOHHbIE TIPHU3MbI, TTapa’iie/ienumne/sl);

OTIepHPOBATh MOHATUSAMM: CEKYIIask TVIOCKOCTh, CeUeHHe MHOTOIPAaHHUKOB,;

0OBSACHATH TIPUHIIUIIBI TOCTPOEHHST CEUeHUM, UCIIO/b3Ys1 METO/I, C/Ie/IOB;

CTPOWUThL CEUEHHsI MHOTOIPDAHHUKOB METOZIOM C/IefIOB, BBITIO/HATH (BBIHOCHBIE) MIOCKHE UEPTEXKU M3 PUCYHKOB TPOCTHIX 00BEMHBIX (DUTYp: BUJ
CBepXy, COOKY, CHHU3Y;



pelllaTh 3alauM Ha HaxOo)K/leHHWe TeOMeTPUUeCKHWX BeTMUMH 1o o0pasliaM WM alropuTMaM, MpUMeHsisi U3BeCTHble aHa/TMTUUecKue MeTO[bl MpU
pellleHUy CTaH/JapTHhIX MaTeMaTHMUeCKHX 3aZlau Ha BbIUMC/IEHWE PacCTOSTHUM MeXAy ABYMsSl TOUKaMH, OT TOUKU [0 MPSIMOM, OT TOUKM 10 TJIOCKOCTH,
MEXy CKPelL[UBarOIIMMUCS MPSIMbIMU;

peliaTth 3aJaud Ha HaXO)K/eHWe reOMeTPUUYeCKUX BeJMYMH 10 o0pasljaM WM aJropyuTMaM, TIPUMeHsisi U3BeCTHble aHaIWTHUeCKre MeTOZbl Mpy
pelllieHWH CTaH/apTHBIX MaTeMaTUueCKuX 3a/lad Ha BLIUKC/IEHUE YIJIOB MeXY CKPeL[UBarOIIMMUCS TIPSMBIMUA, MEXIY TPSIMON U TUIOCKOCTBIO, MEXAY
TIJIOCKOCTSIMH, [IBYTPaHHbBIX YTJIOB;

BBIUMCJIATE 0OBEMBI U TI/IOIIA/IM TIOBEPXHOCTEN MHOTOTPaHHUKOB (TIpM3Ma, MUpaMuZia) C puMeHeHreM (popMyJi, BEIUMC/IATE COOTHOIIIEHHUST MEXy
TUIOLA/IIMH TTIOBEPXHOCTeH, 00bEMamMu TIOZ0OHBIX MHOTOTPAHHUKOB;

OTepUpOBaTh MOHATUSIMUA: CUMMETDUsI B TIPOCTPAHCTBE, LIEHTP, 0Ch U MJIOCKOCTb CUMMETDPUH, LIeHTD, OCh U IJIOCKOCTb CUMMETPUU (DUTYPHI;

W3BJIeKaTh, Tpeo0pa30BbIBaTh ¥ MHTEPIIPETUPOBATh MH(GOPMALMIO O TIPOCTPAHCTBEHHBIX TeOMeTPUUeCKUX (PUrypax, mpe/iCTaB/IeHHY0 Ha uepTeskax
Y pUCYHKax;

NIPUMEHSITh reoMeTpuueckre (DaKThbl [ pellleHusl CTepeoMeTpPUUYEecKMX 3a/iay, MpeAro/aralioljdX HeCcKOJbKO I1aroB pellieHus, ecyd YC/I0BHUS
TIpYMeHeHUs 3a/IaHbl B SIBHOU (popMme;

NIPUMEHSTh MPOCTeMIIe TPOrpaMMHbIe CPe/CTBA 1 3/1IeKTPOHHO-KOMMYHHKALIMOHHbIE CUCTEMBI TIPU PellleHnH CTepeoMeTpUUecKrX 3a/ay;

TIPUBOJUTH TIPUMeEphl MaTeMaTHUeCKHUX 3aKOHOMePHOCTel B TIPUPO/Ie U >KU3HH, pacrio3HaBaTh MPOsIB/ieHre 3aKOHOB TeOMeTPUU B UCKYCCTBE;

NIPUMEHSTh T0/lyyeHHble 3HaHWSl Ha TPaKTHKe: aHa/JU3UpOBaTh peajibHble CHUTYaluM W TNPHUMEHSTb M3yueHHble TMOHSTHsS B Tpoliecce IMOMCKa
peliieHHst MaTeMaTHUeCKy c(hopMYTMPOBAHHOM MTPO6/IeMbI, MO/IeTMPOBATh PeaslbHble CUTYal[MH Ha si3bIKe reOMeTpPHH, UCC/IeJ0BaTh TTOCTPOeHHbIe MO/e/n
C WCTI0/Ib30BaHNeM IreOMeTPUYeCKHX TOHSATUN U TeopeM, amrapara aarebpbl, periars MpakTHYecKye 3aJjaul, CBsi3aHHbIe C HaX0XKJeHHeM TeOMeTPUUeCKUX
BeJIMYMH.

K koHI1y 00yuenus B 11 k/macce 00yuaromuiicss HAyuuTCs:

OTepUpOBaTh MOHATUAMM: LWJIMHJIPUUYecKas MOBEpXHOCThb, 0Opasyroliye LWIMHPUYeCKOW MOBEPXHOCTH, LWIMHJP, KOHHWYecKasi TOBEePXHOCTb,
oOpa3ytolrie KOHHYeCKOW TIOBEPXHOCTH, KOHYC, ChepruecKast TOBePXHOCTH;

pacro3HaBaTh Teja BpallleHus (LWIMHJP, KOHYC, cdepa U 11ap);

OOBSCHATD CITIOCOOBI TTOTyUeHUs TeJT Bpall|eHNs];

K/IaCCU(QULIMPOBATh B3aMHOE pacrioioykeHre cepbl U MJI0CKOCTH;

OTepUpoBaTh MOHSATUSIMU: I1APOBOM CErMEHT, OCHOBaHME CerMeHTa, BbICOTA CerMeHTa, LIAapOBOM CJIOM, OCHOBaHME IIapOBOr0 CJIOsl, BbICOTA
111apOBOTr'0 CJI0,

11apOBOM CEKTOp;

BBIUMC/IATE 00BEMBI U TIIOIaU TOBEPXHOCTeH TeJl BpallleH!sl, TeOMeTPHUeCcKUX Tesl € IpUMeHeHreM (hopMy;

OTepUpoBaTh TMOHATHUSMHU: MHOTOTDAHHUK, BIHCaHHBIA B c(epy M OMUCaHHBIA O0KO/IO cdepsl, cepa, BIMCAaHHAsE B MHOTOIPaHHUK WA TeJo
BpallleHus;

BBIUKC/ISATH COOTHOIIEHHS MEXKAY TI/IOMIAIsIMU TTOBEPXHOCTel U 00bEMamMu TTOJJ0OHBIX TeT;

n300paxkaTb n3yuaemble GUTypbl OT PYKH U C IPUMeHeHHeM IIPOCThIX YepPTEXHBIX UHCTPYMEHTOB;



BBITTOJTHSTE (BLIHOCHBIE) II/IOCKKME UePTEXKH M3 PUCYHKOB ITPOCTHIX 00BEMHBIX (GUTYp: BH CBEPXY, COOKY, CHU3Y, CTPOUTL CEUEHHS TeJl BPall[eHHs;

W3BJIeKaTh, UHTEPIPETUPOBAThL U MPeobpa30BbIBaTh MHGMOPMAIMIO O IPOCTPAHCTBEHHBIX TeOMETPHUECKUX (PUTrypax, Mpe/ICTaBIeHHYI0 Ha uepTeXkax
1 PUCYHKax;

OTepUPOBATh MOHSTHEM BEKTODP B IIPOCTPAHCTBE;

BBITIOJIHSATE JIeWCTBHSI CI0)K€HHWsI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOMEHMsI BEKTOpA Ha UMC/I0, OOBSACHATh, KaKUMHU CBOWCTBAMU OHU
obmaaroT;

TIPUMEHSITh [TPABUJIO Tapaslie/iernuresa;

OTepUpPOBATh TIOHATHSIMH: [eKAaPTOBbI KOOP/MHATHI B MPOCTPAHCTBE, BEKTOP, MO/Y/Ib BEKTOPA, PAaBeHCTBO BEKTOPOB, KOOPAWHATLI BEKTOpA, yroJ
MEXK/1y BeKTOpaMH, CKasIsIpHOe ITPOM3BejeHre BeKTOPOB, KO/UIMHeapHbie U KOMILJIAaHapHbIe BeKTOPBI;

HAXO/JJUTb CYMMY BEKTOPOB U TPOM3Be/IeHHe BEKTOPA Ha UKCJ/I0, YOI MEX/y BeKTOPaMH, CKa/sipHOe TIPOU3Be/ieHre, PACK/IajbiBaTh BEKTOP IO JBYM
HEKOJUTHHeapHbIM BEKTOpaM;

3a/laBaTh MJIOCKOCTh YPAaBHEHUEM B [IeKapTOBOW CHCTEMe KOOPZWHAT;

[IPUMEHSITh TeOMeTpUYecKre (akThl /IS PelleHHs] CTepeoMeTpPUUYeCKHX 3a/ad, IPeZroJiararliliX HeCKOJIbKO IaroB peIIeHWs, eC/Id YC/IOBHUS
TIpUMeHEeHUs 3a/laHbl B IBHOU (hopMme;

peliiaTh MPOCTefiliiie reoMeTpuyecKre 3ajaui Ha MPUMeHeHe BeKTOPHO-KOOPAUHATHOIO MeTO/Ia;

pelliath 3aJaud Ha /0Ka3aTe/IbCTBO MaTeMaTHUeCKUX OTHOLIEHWH M HaXOXKIEeHHe TeOMeTPHUeCKUX BeIMUMH 1Mo obpasiliaM WM aarOpuTMaM,
TIPUMEHSISE U3BECTHBIE METO/IbI ITPU PeIIeHUH CTaHJapTHBIX MaTeMaTHYeCKUX 3a/ay;

TIPUMEHSTh ITPOCTEHIIINe MPOrpaMMHBIe CPe/ICTBA U 3/IEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMbI TIPU PEIIeHHH CTepeOMeTPUUYEeCKHX 3a/iay;

MIPUBOJUTH TIPUMEPhI MaTeMaTUUeCKHUX 3aKOHOMEPHOCTeH B IIPUPO/Ie W )KU3HH, Paclio3HaBaTh IPOsIB/IeHHe 3aKOHOB TeOMEeTPUH B UCKYCCTBE;

NIPUMEHATh T0JyUeHHbIe 3HaHWs Ha TpPaKTHKe: aHa/IW3UpOBaThb peasibHble CUTYAl[dd M TPUMEHSTb W3yUyeHHbIe TMOHATHS B TPOL[ecce IMOUCKa
peliieHrs: MaTeMaTHYeCK CopMy/TMPOBAaHHOM ITPO6/IeMbI, MOZIe/IMPOBATh peabHble CUTYal|MH Ha S3bIKe FeOMeTPUH, UCC/Ie[0BAaTh IIOCTPOEHHbIe MOZe/H
C WCII0/Tb30BaHWEM reOMeTPUUeCKHX MOHSATHH U TeopeM, amrapara aaredpbl, peiiath MPakTHUeCKHe 3a/jauk, CBsI3aHHbIe C HAaX0XKJeHHeM IeOMeTPHUeCKHX
BeJINYKH.

IIOYPOUYHOE IINIAHUPOBAHUE

10 KJIACC
JJ/IeKTPOHHbIE (] POBbIE KonunuecrBo
Ne n/m CopeprxaHue Tema ypoka P mugp
obpa3oBare/sbHbIe PeCypChI 4acoB
Pa3pes1. BBejeHue B CTepeoMeTpHIO OcCHOBHBIe TTOHATHSA CTePeOMeTpPUU: TOUKa, Bbubmoteka LIOK 1
1 (10 v) Trpsimasi, IJIOCKOCTb, IPOCTpaHCTBO. IIpaBuna | https://m.edsoo.ru/aecc77cd
' M300pa’keHus1 Ha PUCYHKAX: U300paykeHUst
OCHOBHBIE IOHATUS CTEPEOMETPUM: TIJIOCKOCTEH, Mapasijie/ibHbIX MPSIMbIX




TOUKa, MpsiMasi, TVIOCKOCTh,
nipocTpaHcTBo. [TpaBusia u3o0pakeHust
Ha PUCYHKaX: U300pa>keHust

(OTpe3KoB), cepeiMHBI OTPe3Ka

[MoHsTHSA: TIepeceKaroIrecs TI0CKOCTH,

bubmioreka LJOK

> TMJIOCKOCTEM, Mapas/ie/bHbIX MPSIMbIX Hepecekarommecs rnpamas 1 IioCKoCTh hitps://m.eds00.ru/2d8a9¢99
(oTpe3koB), cepeiMHBI OTPe3Ka.

3 TTOHSTHS: TIepeCeKarOIecs MIOCKOCTH, [ToHsiTHSA: TTepeceKaroIuecs MI0CKOCTH, Eggglf/(;:e;i (I)_E)C)rllf/db685e73
repeceKaroluecs npsamas 1 IaoCKOCTb. TEPECEKAIOIMECH TPAMast 1 IOCKOCTL . '
3HaKOMCTBO C MHOT'OTpaHHUKaMH, 3HaKOMCTBO C MHOT'OTpaHHHUKaMH, bubnuoreka LIOK

4. 1300pa’keHrue MHOTOTPaHHUKOB Ha n300pakeHre MHOTOTPAHHUKOB Ha PUCYHKaX, | https://m.edsoo.ru/a63959ed
PUCYHKaX, Ha MPOEeKLIMOHHBIX Ha IMPOEKLMOHHBIX YepTesKax
uepTekax. HavanbHble cBeflenys 0 KyOe | HauasbHble CBefieHHs 0 Kybe u nupamu/ie, ux | bubmoreka [JOK

5. Y TiMpaMu/ie, UX pa3BEPTKU U MOjIe/H. pa3BépTKU U Mojenu. CeueHust https://m.edsoo.ru/b30dff38
CeueHust MHOrorpaHHUKOB. [ToHsATHe 06 | MHOrorpaHHMKOB
aKCMOMaTHU4YeCKOM ITOCTPOeHUH HauasnpHble cBesieHMs 0 KyOe v mupamuge, ux | bubmioreka LIOK

6. | CTePEOMETPHUHU: aKCUOMbI CTEDEOMETPUH | pa3BEpTKU U Mogend. CeueHns https://m.edsoo.ru/3d8ffd32
Y C/Ie/ICTBUS U3 HUX MHOTOTPaHHUKOB

[ToHsiTvie 06 aKCOMaTHUUYECKOM TIOCTPOEHUH bubmioreka LJOK

7. CTepeoMeTpPUU: aKCUOMBI CTEPeOMETPUHN U https://m.edsoo.ru/0cc5c4fe
C/Ie/ICTBUS M3 HUX
[MToHsATHE 006 aKCHOMAaTHUeCKOM TocTpoeHnH | bubmmoreka IIOK

8. CTepeoMeTpPUU: aKCUOMBbI CTEPeOMETPUU U https://m.edsoo.ru/239c8cb4
C/1eJICTBUSI U3 HUX
[ToHsiTrie 06 aKCOMaTHUUYECKOM TIOCTPOEHUH bubmioreka LJOK

9. CTepeoMeTpUuu: aKCUOMBbI CTepeOMeTpUun U https://m.edsoo.ru/65c6b106
C/Ie/ICTBUS U3 HUX
[MToHsATHE 06 aKCHOMAaTHUeCKOM TocTpoeHnH | bubmmoreka IIOK

10. CTepeoMeTpHUU: aKCUOMbI CTEPEOMETPUM U https://m.edsoo.ru/258fc245
C/1eJICTBUS U3 HUX

Pa3pen. IIpsaMbie U NJI0OCKOCTH B B3armHoOe pacrosioykeHue npsiMbIX B bubmioreka LJOK

11. | npocrpancrse. IlapanienbHOCTD IIPOCTPAHCTBe: ITepeceKarolect, https://m.edsoo.ru/1a2520f6
NPAMBIX U II0cKocTel (12 4) Tapasuie/ibHble U CKpellUBaroLyecs rpsiMble
B3avMHOe pacrio/iokeHue MpsMbIX B [TapasiebHOCTb NMPSIMBIX M IVIOCKOCTE!N B BbubmoTeka LIOK

12. | poCTpaHCTBe: MepeceKaroluecs, [IPOCTPAHCTBeE: Tapa’jiie/ibHble MpsgMble B https://m.edsoo.ru/93ad36b3

TlapasiiesibHbIe ¥ CKPelMBaloIIyecs

MPOCTPAHCTBE; NapaJl/IeIbHOCTb TPEX MPSMbIX




rpsiMble. [TapasiebHOCTB NMPSIMBIX M IVIOCKOCTE!N B Bbubmoreka LIOK
13. | Ilapamie/nibHOCTb TIPSIMBIX U rpocTpaHcTBe: [lapainenbHOCTh MPSMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTEeN B MPOCTPAHCTBE: TJIOCKOCTHU
rapasuiesibHbie IpsiMble B bubnuoreka LIOK
14. [IpOCTPaHCTBe; Iapa/ljIeJ;IbHOCTh Tpéx Yriisl € COHarIpaB/I€HHBIMKU CTOPOHAMH https: //m.edsoo.ru/9f4071b9
MPSIMBIX; MapasielbHOCTb NPSMOM U
IIJIOCKOCTH. YTJIBI C COHANpaB/ieHHbIMU Bubmoreka HOK
15. CTOpPOHAaMU; YTOJ1 MeXAy NPSIMbIMU B Yron MeXXy NPAMBIMM B TIPOCTPAHCTBE httDSZ//m.EdSOO.I'U/fe733862
MPOCTPaHCTBe.
16 Iapasne/m-HOCTk MI0CKOCTeH: Yron Mexay npssMbIMU B IPOCTPaHCTBe prommorexa HOK
" | mapanenbHBIe TIOCKOCTH; CBOMCTBA https://m.edsoo.ru/2935a9a0
rapa’siie/ibHbIX TIJI0OCKOCTeM. N Bubmioreka LJOK
17 | Mpocreiiume npoctpancTBeHHbIe [TapasnienbHOCTD MJIOCKOCTEN: napasienbHble https://m.edsoo.rw/2e18£255
(UryphI Ha TJIOCKOCTH: TETpas/p, Kyo, TIJIOCKOCTH
Iapasiiesjenurie/; IoCTpoeHure CeueHUN BubroTeka ]_[OK
18. CBoiicTBa napasie/bHbIX [JIOCKOCTeN https://m.edsoo.ru/e504d656
19 [Tpocrefinvie npocTpaHCTBEHHbIE (PUTYPhI HA Bubmiorexa LIOK
: MI0CKOCTH: TeTpasap, Ky6, mapasinenenuneys | DDs:/m.edsoo.ru/4a28dc02
bubmiorteka LJOK
20. IlocTpoenue ceueHNH https://m.edsoo.ru/1d434d0f
bubmoreka [IOK
21. IlocTpoenue ceueHUH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota o Teme "TIpsiMbie 1 bubmioreka LJOK
22. IIJIOCKOCTH B IIpocTpaHcTBe. IlapaniensHocTs | https:/m.edsoo.ru/9a0a9e56
TIPSIMBIX U TJIOCKOCTeR"
’s Pasgen. HepnennnKyJ}”‘I’l‘;"C“’ ITepreHAMKY/ISPHOCTD MPSAMOM U M/IOCKOCTH: Bubmiorexa LIOK
- | mpAMBIX ¥ IWI0cKocTed (12 u) TepTIeH UKy IAPHbIE PAMBIE B POCTPAHCTBe https://m.edsoo.ru/b19f6a5d
24 IleprieHAMKY/ISIPHOCTD MPSIMOU [Ipsimble mapasiiesibHbIe U Bubmorea LIOK

IIJIOCKOCTH: TIepIeH/UKYJ/ISpHbIe

rneprieHAUKYJ/IApHbIE K TIJIOCKOCTHU

https://m.edsoo.ru/0ac11c95




NpsiMble B IIPOCTPAHCTBE, NIPSMble

[IpsiMble napasiiesnbHble U

bubmoreka IIOK

25. | mapanenbHBIe U MepreHAUKY/ISpHbIe K TepreH Ky APHbIe K TI0CKOCTH https://m.edsoo.ru/ba545966
MJIOCKOCTH, MPU3HAK
26 TePIeH/IUKYIAPHOCTH TIPAMOH 1 [Tpu3HaK nepneHAUKY/ISPHOCTH TIPSIMOU U Bubmioreka LIOK
" | JIOCKOCTH, Teopema O MpsMOit [IOCKOCTH https://m.edsoo.ru/f85bfc46
repreHuKYyAsIpHOM TIJTIOCKOCTH.
27 HepneH JUKYJISIP 1 HAK/TIOHHBIE: HPI/IBHaK neprieHguKy/JIapHOCTH l'IpHMOfI u EH@].HOTeKa HOK
" | paccTosiHUE OT TOUKH [I0 IJIOCKOCTH, TJIOCKOCTH ttps:/m.eds00.ru/79165d15
aCCTOSIHME OT MPSIMOM 0 TIJIOCKOCTH
78 P P a Teopema 0 TIpsIMOI1 TIepIIeHAUKY/ISIPHOM Bubmorexa LIOK
. IOCKOCTH https://m.edsoo.ru/635c5087
29 TeopeMa 0 TPSIMO¥A TTepIIeH/IUKYJISPHOH Bubmorexa LIOK
. I0CKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema 0 TIpsIMOI1 TIeprIeHAUKY/ISIPHOM Bubmorexa LIOK
. IOCKOCTH https://m.edsoo.ru/7d18834b
[TepnieHAUKY/IAp ¥ HAK/IOHHBIE: PaCCTOsIHUE BbubmoTeka LIOK
31. OT TOUYKH /IO MIJIOCKOCTH, PACCTOSIHUAE OT https://m.edsoo.ru/33c477d3
TIPSIMOU [0 IIJIOCKOCTH
[TeprieHAUKYJIAP U HAK/IOHHBIE: PACCTOSTHUE bubmiorteka LJOK
32. OT TOUKH [I0 TJIOCKOCTH, PaCCTOSIHUE OT https://m.edsoo.ru/66fefadd
TIPSIMOM 10 TIJIOCKOCTH
[TepnieHAUKY/ISAp ¥ HAK/IOHHBIE: PACCTOSIHUE BbubmoTeka LIOK
33. OT TOUYKH /IO MIJIOCKOCTH, PACCTOSIHUAE OT https://m.edsoo.ru/a5b7b8e3
TIPSIMOM 10 TJIOCKOCTH
[TeprieHAUKYJIAP U HAK/IOHHBIE: PACCTOSHNE bubmiorteka LJOK
34. OT TOUKH /|0 TIJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
TIPSIMOM J10 TIJIOCKOCTH
2 Pa3pes1. Yribl Mexay NpAMBIMY U VIJIbl B IPOCTPAHCTBE: YTOJI MY TIPAMOIA 1 BbubmoTeka LIOK
- | mnockoctamu (10 u) I7I0CKOCTBIO https://m.edsoo.ru/6b61b2b4
y . . oo bubmioreka LJOK
36 [JIbI B ITIPOCTPAHCTBE: yI'OJT MEXAY [ByrpaHHbIN yroJi, TMHEeWHBIU YroJl

NIPSIMOU Y TUIOCKOCTBIO; IBYTPaHHBIN

JIBYTPAHHOTO yTJia

https://m.edsoo.ru/5fa0b3ce




yT'0J1, TMHEWHBIU YTOJ1 BYTPAHHOIO

[IByrpaHHbIN yroJi, JTMHeNHbIA yroJl

bubmoreka [IOK

37. | yrna. } [IBYFPAHHOLO YI/ia https://m.edsoo.ru/c7c777ed
[TepnieHAUKYASIPHOCTD TJIOCKOCTEM:
qg, | MPY3HAK MEPIICH/MKYIAPHOCTH /IBYX TleprieH MKy IAPHOCTE TIOCKOCTeit: pusnak | DH0/MoTeka LIOK
* | mnockocreii. Teopema o Tpéx TIePIIeHUKY/IAPHOCTH IBYX TUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
TrepreHuKyaspax
39 [TepnieHAMKYASIPHOCTD MJIOCKOCTEM: TIPU3HAK Bubmiorexa LIOK
: TlepreHIMKYISPHOCTH JIBYX TJIOCKOCTeil https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAUKY/ISPHOCTD MJIOCKOCTEM: MPHU3HAK Bubmorea LIOK
. TepreH/MKY/ISPHOCTH ABYX IIOCKOCTeil https://m.edsoo.ru/ba75dc57
bubmoreka [IOK
41. Teopema o TpEx TepreH/MKyIApax https://m.edsoo.ru/e4972cdc
bubmioreka LJOK
42. Teopema o TP€X MeprieH/VKY/IApax https://m.edsoo.ru/52188a7d
bubmoreka IIOK
43. Teopema o TpEx TepreH/MKyIApax https://m.eds00.ru/9f246736
KonHTponbHas paboTa 1o Temam bubmioreka LJOK
44 "[leprieHJUKYIAPHOCTD MPAMBIX U https://m.edsoo.ru/5b971ef3
) TJIOCKOCTeN" U "YTJIbl MeX/y NPSIMBbIMU U
TJIOCKOCTSIMA "
Pa3zpaen. MuororpanHuku (11 u) [ToHsiTMe MHOTOrpaHHUKA, OCHOBHBIE bubmioreka LJOK
45 [TousaTre MHOrOrpaHHUKA, OCHOBHbIE 3JIEMEHTELI MHOT'OT'PDAaHHUKA, BBIMYKI/IbIE U https://m.edsoo.ru/2d24e873
" | 2/1IeMeHTbl MHOTOTPaHHUKA, BBIMYKJIbIe HEeBBIIYKJ/Ible MHOTOTPaHHUKU; Pa3BEépTKa
Y HeBBINYK/Ible MHOT'OTPaHHUKY; MHOTOrPaHHMKA
pa3BépTKa MHOIOTPaHHUKaA. [Ipu3ma: n-yrosibHasi Ipu3Ma; rpaHu U bubnuoreka LIOK
46 [Tpu3ma: n-yronbHasi mpu3Ma; rpaHu U OCHOBAHUSI TIPU3MBbI; TIpsIMasi U HaKJIOHHast https://m.edsoo.ru/b4ad63ad
" | OCHOBaHUS MIPU3MBI; IIpsIMast U npu3Mbl; O0KOBast U T0JTHAsi TOBEPXHOCTh
HaKJ/IOHHasl TIPU3Mbl; OOKOBast 1 TIOJTHasT TIPU3MBI
TOBEPXHOCTH [PU3MBI. 3 Tapasieienmure;, PAMOYTOMbHbIIA bubnuoreka LIOK
47. | Iapannenenures, PSMOYTOIbHBINA

Mapa/uienenumnen u ero CBOMCTBa

https://m.edsoo.ru/8a7be683




rapasiiesienumes; U ero CBOMCTBa.
[Mupamyga: n-yrospHasi mupamuza,

[Tupamunga: n-yrosipHas nvpamMu/ia, rpaHu u
OCHOBaHMe NMpaMHU/ibl; O0KOBast 1 MoJHast

bubmoreka IIOK
https://m.edsoo.ru/fblcd0a5

48. rPaHU U OCHOBaHHWeE NTUPaMU/bL; MOBEPXHOCTb MUPaMU/Ibl; IPaBU/IbHAS U
G0KOBasi U TI0JTHast TOBEPXHOCTh yceuyéHHasi mMpamuzia
MMpaMU/ibl; IPaBU/IbHAS U YCeUEHHast [IpaBU/IbHBIE MHOTOTPAaHHUKU: TIOHSITHE bubmoreka IIOK
nupamuzia. JjieMeHTbI PU3MbI U [IpaBUILHOIO0 MHOI'OI'PaHHUKa; IpaBUJIbHAs https://m.edsoo.ru/074c8865
49. | nupamuasl. IIpaBunbHbIe IpyU3Ma U NpaBU/IbHAas MUPaMU/a;
MHOI'OIPaHHUKH: ITOHATHE [TPAaBUILHOIO | TpaBWIbHas TpeyrosbHasi ipaMuja u
MHOIOIPaHHUKA; [PaBU/IbHAs IIPU3MAa U | TIPaBUJIBHBIN TeTpasip; Kyo
TpaBU/IbHas IMpaMU/ia; TIpaBU/IbHAs [IpexncTaBieHue O TTPaBU/IbHBIX Bbubmoteka LIOK
50. | TpeyrosibHasi MMPaMU/a 1 MPABUILHBINA MHOTOTPaHHHKAX: OKTa3/p, AO/eKasdAp U https://m.edsoo.ru/a0fdd5bf
TeTpasp; Kyb. [IpeacraBneHue o HUKOCas/p.
NIPaBU/IbHBIX MHOI'OIPaHHHKAX: CuMMeTpus B MPOCTPAHCTBE: CUMMETPUS Bubnoreka LIOK
OKTas3/ip, AO/AEKa3p U MKOCa3/p. OTHOCHUTe/IbHO TOYKH, MPSIMOM, TIIOCKOCTH. https://m.edsoo.ru/b9e777d9
51. | CummeTpus B IPOCTPAHCTRE: DJiIeMeHTbl CUMMeTpPHHU B ITMpaMUax,
CUMMeTpPHSI OTHOCUTEJILHO TOUKH, riapaJsijiesierure jax, MpaBUIbHbIX
MPSIMOM, TJIOCKOCTH. DJIEMEHThI MHOTOTpaHHMKAX
59 ;Igyngniﬁ;HZI;E?(IZAE'S;I:I’MBHHX BI:IHI/ICJIEHI/IE 371eMeHTOB MHOTOI'PaHHUKOB: Etl/tI@T/OTeI? HOK/G dbecef
pé6pa, MaroHAH, YTJIbI ps://m.edsoo.ru/6cdbece
MHOTOrpaHHUKax. BeruncieHve
5/1eMeHTOB MHOTOIPaHHHKOB: pé0pa, [Tnomiazb 60KOBOM MOBEPXHOCTH U ITOTHOU bubmoreka IIOK
53, | AMaroHasM, yribl. ITnoraabs 60KOBOM TOBEPXHOCTHU NPSIMOW TIPU3MBI, TI/I0IIa/b https://m.edsoo.ru/37d84157
[IOBEPXHOCTHU U T10 JIHOU ITIOBEPXHOCTU OCHOBaHHﬁ, TeopemMa o OOKOBOI MMOBEPXHOCTH
NIPSIMOM IIPU3MBI, I1JIOLa/Ib OCHOBAHUM, NPSIMOU MPU3MBI
TeopeMa 0 OOKOBOM TTOBEPXHOCTH [Tnomaas 6OKOBOM MTOBEPXHOCTH U BbubmoTeka LIOK
4. nipsiMo¥i ipu3Mel. [T1oijae 6okoBoM NOBEPXHOCTH NPaBUIbHOU NMMPaMU/bI, https://m.edsoo.ru/5603e30b
TIOBEPXHOCTU U TTOBEPXHOCTH Teopema O TIJIOIIaY 60KOBOU IMOBEPXHOCTH
MpaBU/IbHOM MUPAMU/IbI, TEOpEMa O yCeuéHHOW NMUPaMH/Ibl
- HJIOHTI'a,IILI/I U60K0B0f/i TIOBEPXHOCTU KoHTpoTbHast paboTa 1o Teme BI/IGJI.I/IOTeKa OOK
- | yCceuéHHOM MUpaMu/ibl "MHOTOrpaHHHKH" https://m.edsoo.ru/a95f5c04
Pa3pen. O0béMbI MHOTOTPAHHHKOB bubmioreka LJOK
56. | (9 u) ITouaTue 06 0O6LEMe

https://m.edsoo.ru/7ad0020b




bubmoreka IIOK

57. | TlousiTue 06 06béMe. O6BEM O6béM npamu bl https://m.edsoo0.ru/235171b3
TTUPaMU/IbI, TIPU3MBI
bubmioreka LJOK
58. OO6béM nMpamMu /bl https://m.edsoo.ru/f47dfefd
BbubmoTeka LIOK
59. O6béM npamu bl https://m.eds00.ru/79c10312
bubmiorteka LJOK
60. OO6béM nMpamMu/Ib https://m.edsoo.ru/2faadc3f
BbubmoTeka LIOK
61. OGbEM MpH3MBI https://m.edsoo.ru/79853608
bubmioreka LJOK
62. OOGbéM Npu3MBbI https://m.edsoo.ru/1e053890
BbubmoTeka LIOK
63. OO6béM MpuU3MbI https://m.edsoo.ru/482d3f51
64 KontposnbHast pabora o teme "O6bEMBI Bubmiorexa LIOK
. MHOTOrpaHHHKOB" https://m.edsoo.ru/28a6573c
Pazpen. ITloBTopenue: ceuenus, [ToBTOpEHME, 0600ITIEHHE CHCTEMATH3AIUS bubmoreka IIOK
PacCTosAHUA | yIJibl (4 u) 3HaHWM. BeIurcieHre pacCTOSTHUM: MeXAY https://m.edsoo.ru/098bedad
65. | [locTpoeHue ceueHui JIBYMsI TOUYKaMHU, OT TOUKHU []0 IPSIMOU, OT
B MHOTOTpaHHHUKe. TOUKH /10 TUTIOCKOCTU, MEXY
BbIunicsieHre pacCTOSTHUN: MEXY CKPEIUBAIUMUCS MPSIMbIMU
JIBYMsI TOUKaMH, OT TOUKHU J]0 MIPSIMOM, bubnuoreka LIOK
66. | oT TOUKM [0 IOCKOCTH; MEXIY VITorosast KOHTpO/IbHAs paboTa https://m.edsoo.ru/f7792ba9
CKPEIUBAIILAMUCS TTPSIMBIMHU.
BbIUNC/IEHHE YITIOB: MEXAY [ToBTOpeHue, 00001IeHre CHCTeMATH3aLHS BbubmoTeka LIOK
67. | CKPeIMBAIOLIUMUCS TIPAMBIMH, MEXY 3HaHUU. BeluncieHne yrioB: Mexay https://m.edsoo.ru/b9146bc0

NIPSIMOU Y TUIOCKOCTBIO, IBYTPaHHBIX

CKPEIUBAIIIAMUCS TTPSIMBIMH, MEXTY
TIPSIMOM U TIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB,




YTJIOB, YTJIOB MEXKAY IJIOCKOCTSIMU

YTJIOB MY TUIOCKOCTSIMHU

[ToBTOpeHUe, 060011]eH1e CCTeMaTH3alUs bubmioreka LJOK 1
3HaHWM. BrIuncieHre pacCTOSSHUM: MeXAY https://m.edsoo.ru/56765e8b
68. JIByMs TOUKaMH, OT TOUYKH JI0 TIPSIMOM, OT
TOYKH [0 TJIOCKOCTH, MEXY
CKPeIMBAIIMMUCS TIPSIMBbIMU
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
11 K/TACC
Ne ni/mt Copepanne Tema ypoka JnexkTpoHHbIe UG poBbIe Ko/muecrBo
oOpa3oBare/bHbIEe PeCypChI yacoB
1 Pa3pen. Tena Bpamenus (12 u) Cchepa ¥ 1miap: [{eHTD, PATHYC, AHAMETD; bubmoreka LJOK 1
MI011a/ib TIOBEPXHOCTH Cepbi https://m.edsoo.ru/0341bc2b
Cdepa u 11ap: LIEHTP, PaInyc,
JraMeTp; TUIOLaAb ITOBEePXHOCTH B3aumHoe pacrionoxenue chepbl U bubmoreka LJOK 1
2 cdepsl. B3aiMHOe pacmiosioykeHue IIJIOCKOCTH; KacaTesbHasl INIOCKOCTh K cepe; | https:/m.edsoo.ru/bed12a43
cdepsl U MJIOCKOCTH; KacaTenbHas niomazb chepbl
TUIOCKOCTh K C()epe; MIOMap chepe. M306paxkeHne cepsl, MIapa Ha TINOCKOCTH. Bubmiorexa [JOK 1
3 VI30bpaxxeHne cdepel, 1apa Ha Ceuenus mapa https://m.edsoo.ru/bc15f7f2
110ckoCcTu. CeueHus 11apa.
LivmMHaprYecKast MOBEPXHOCTD, LinmmHgpryecKas MOBepXHOCTh, oOpa3yromue | bubmmoreka LIOK 1
4 oOpas3ytolye UIMHAPUUECKOH L[WIMHZAPUUECKOU MOBepXHOCTH, 0Ch https://m.edsoo.ru/6054b8c1
TOBEPXHOCTH, OCb LIU/TUH/IPUUECKON LU/IMH/IPUYECKON [IOBEPXHOCTH
TMOBEPXHOCTH. LInMHAD: OCHOBaHUs LlumvHAp: OCHOBaHMUS ¥ GOKOBast Bubmoreka [IOK 1
5 1 OOKOBAsl I0BEPXHOCTE, MOBEPXHOCTb, 06pasyoIIas U OCk; ToMmazb | https://m.edsoo.ru/188£6216
06pa3y}9maﬂ 1 OCB; TUIOMAAb GOKOBOI Y TIOJIHOM MOBEPXHOCTH
OOKOBOM U T0JTHOM TTIOBEPXHOCTH. 6 6
V306paKeHHe [IMHIpa Ha N300pakeHune LU/IMHAPA Ha IVIOCKOCTH. Bbubmoreka LIOK 1
6 PasBéprka uumvHgpa. CeyeHus LUIMH/APa https://m.edsoo.ru/016e25eb

MJIOCKOCTH. Pa3BépTKa [UIMHApa.

(MI0CKOCTBIO, Mapasiyie/ibHOW WU




CeueHus LMIMH/PA (TJIOCKOCTBIO,
rapasuieNlbHOM Uin

TIepreHJMKY/ISIPHOU OCHU LIWJIMH/PA)

Konunyeckasi moBepxHOCTb, 00pasyrolye

bubmoreka LJOK

7 TeprieH/IUKY/ISPHON OCH LIU/MHZPA). KOHUYEeCKOW NTOBEPXHOCTH, OCb U BepIIMHA https://m.edsoo.ru/c94ba09b
Konnueckas TIOBEPXHOCTD, KOHUYeCKOU NTOBEPXHOCTHU
obpasyroLLie KOHMeCKoH Konyc: ocHoBaHue U BepilinHa, obpasytorias | bubmoreka LJOK
8 TOBEPXHOCTH, OCH 1 BEPLIHIA ¥ OCb; IUIOLa/ib OOKOBOM U TOJIHOM https://m.edsoo.ru/897dd3b2
KOHUUYeCKOU 1oBepxHoCTU. KoHyc: MOBEPXHOCTH
OCHOBaHHe U BepIIMHA, 00pa3yroias
9 Y OCb; TI/IOIA/Ib. YceuéHHBIN KOHYC: 00pa3yroliye U BbICOTa; Bubmiorexa LIOK
KoMGH1HALWsA TeJl BpaleHus U OCHOBaHUsl ¥ 6OKOBast IOBEPXHOCTh https://m.edsoo.ru/1468bab3
MHOTOTDAFHMKOB. MHOFOF_paHHHK’ M300pa’keHre KOHyCa Ha MI0CKOCTH. bubmoreka LJOK
ONMCAHHBIH OKO7IO Chepbi; Chepa, Pa3BépTka KoHyca. CeueHUs KOH https:
10 BIMCAaHHAsA B MHOTOI'PaHHUK U/IU B p yca. . yea ttps://m.edsoo.ru/Obdelbe8
TeNo BpameHus (TI7TOCKOCTBIO, napaiieNbHoH OCHOBaHHIO, U
TJIOCKOCTBIO, MPOXO/IAIIEH uepe3 BEPILIUHY)
1 KomOuHalyst Tes1 BpaijeHus 1 i”@”mem HOK
MHOTOrPaHHHKOB ttps://m.edsoo.ru/3cef10e5
MHororpaHHHK, ONMCaHHBIA 0KOJI0 Cephl; bubmoreka [JOK
12 cdepa, BrivcaHHasi B MHOTOT'PaHHUK WUJTU B https://m.edsoo.ru/0b136158
TeJIO BpallleH!s
Pazpen. O6bémet Ter (5 1) [MousiTrie 06 06BEMe. OCHOBHBIE CBOWCTBA Bubmiorexa LIOK
13 ) 0B BEMOB Teil https://m.edsoo.ru/26a03fb7
[Mousitrie 06 06BEMe. OCHOBHBIE
CBOMCTBa 00bEMOB Tesl. O0bEM bubmoreka LJOK
14 UIMH/pa, KoHyca. O6BEM 1mapa 1 OG6béM LMIMH/PA, KOHYCa https://m.edsoo.ru/5513d87b
riomjaab cdepsl. [TogoOHbIE Tena B
npocTpaHcTBe. COOTHOLIEHUS MEXK/Y Bubsmoreka [JOK
15 TI/ION[A/IIMU TIOBEPXHOCTEH, OGbéM 1Iapa U I101a/b cepsl https://m.edsoo.ru/d189bde2
00BEMaMU MMOZOOHBIX Tes
[TogoOHBIe Tena B MPOCTPAHCTBe. bubmioreka LIOK
16 COOTHOIIIeHHsT MEXKY TTONAIIMU https://m.edsoo.ru/810cfleb
TIOBEPXHOCTeH, 00béMamMu TTOJ0OHBIX Tesl
17 KontposbHast pabota o Temam "Tesna bubmoreka LIOK




Bparienus" u "O6bembl Ten"

https://m.edsoo.ru/4a33a8ab

Pa3pesn. BeKTOphI M KOOPAUHATHI B

bubmioreka LJOK

18 npocrpancTse (10 ) BexTop Ha IJIOCKOCTH 1 B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
BekTop Ha M/I0OCKOCTH U B bubmoreka LJOK
19 npocTpaHcTe. CI0KeH e U CrosxeHne 1 BeIYMTaHKE BEKTOPOB https://m.edsoo.ru/23f4f089
BbIUWTaHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uuc/o. Pasnoxkenue bubmoreka LJOK
20 BEKTOpa M0 TPEM HEKOMI/IaHApHbIM YMHOXeHHe BeKTOpa Ha UiC/Io https://m.edsoo.ru/dee379eb
BekTopaM. [IpaBuso
Tnapasiienenunesa. Perienye 3aau, Pa3noxxeHuve BekTOpa 110 TPEM bubmoreka LJOK
21 CBSI3aHHBIX C HPI/IMEHEHI/IeM HPaBI/UI HEKOMHJIaHaPHbIM BEKTOPaM. HPaBI/IHO https://m.EdSOO.FU/a28fd74e
JIeiCTBUM C BEKTOPaMM. Tapajvie/enurie/a
- [IpssmoyronbHas %I/ICTEM& KOOpAvHAT Pellenyie 3a5a4, CBI3aHHBIX C IPHMEHEHHeM bubmuoreka LJOK
B IIPOCTPAaHCTBe. 5 OOpJUHAaTHI MpaBuI eliCTBHIA C BeKTOpaMK https://m.edsoo.ru/5a827900
BekTopa. [Ipocreriive 3aaum B
KOOp/JMHaTax. YT0J MeXAy [IpsimoyronbHas cucteMa KOOpAWHAT B bubmoreka LJOK
23 BekTOpamu. CKasnsipHOe rpocrpaHcTBe. KoopauHaTh! BeKTOpa. https://m.edsoo.ru/d3alfe30
Tpouv3Be/ieHre BeKTOPOB. [TpocTeiiiue 3ajaui B KOOpWHAaTaX
BbruriciieHue yrjioB Me TMPSIMBIMU
24 u HHOCKOCTHMBI;F Koo )Eﬁ?;m%_ Yron mexay Bekropamu. CKanspHoe Bubmorexa [JOK
TAMH. PA NPOM3Be/IeHHe BeKTOPOB https://m.edsoo.ru/48db7058
BEKTOPHbIN MeTO/| TIPY pellieHur
75 TEOMETpUHECKUX 3aAad BoruricsieHne yriioB Mexxy MpsSIMBIMU U Bubmorexa [IOK
I0CKOCTSIME https://m.edsoo.ru/725effc4
% KoopauHaTHO-BEKTOPHBIN MeTO/, IIpU Bubmorexa [JOK
peLLeHHH FeOMEeTPHUECKHX 3a4au https://m.edsoo.ru/8efbe78e
27 KoHTponbHasi paboTa o Teme "BeKkTopbl 1 Bubmmorexa LIOK
KOOP/IMHATHI B [IPOCTPaHCTBe" https://m.edsoo.ru/77c22fc5
)8 Pa3pen. [ToBTOpenue, 0000menue u | IToBTopeHue, 0000IIeHNe U cucTeMaTh3aus | bubsmmoreka LIOK

cucreMaTu3anus 3HaHui (7 4)

3HaHuM. OCHOBHbIe (PUTYDHI, (haKThl, TEOPEMBbI




OcHoBHbIe GUTYPHI, PaKThl, TEOPEMbI

KypcCa IIJlaHUMeTpHUHn

https://m.edsoo.ru/1780ba5d

Kypca rylaHUMeTpUu. 3aZiauu [ToBTOpEHUe, 060061TIeHNE U cucTeMaTH3as | bubmoreka LJOK 1
29 T/TaHUMETPHH ¥ MEeTO/Ibl X PelIeHHs. 3HaHui. OCHOBHBIe (UTYpHI, (hakThl, TeopeMsl | https://m.edsoo.ru/078cd184
OcHoBHbIe GUrypsl, GpakTel, TeopeMbl | Kypca IJIaHUMETPUH
Kypca CTepeoMeTpuu. 3ajauu [ToBTOpEHUe, 060061TIeHNE U cucTeMaTH3as | bubmoreka LJOK 1
30 CTePeOMEeTPHUU U METO/bI MX PEIIeHUsI | 3HaHWW. 3afiau MJIaHUMEeTPUHU U MeTO/Ibl UX https://m.edsoo.ru/7491efe0
pelilieHust
[ToBTOpeHUe, 06001TIeHNE U cucTeMaTH3as | bubmoreka LJOK 1
31 3HaHWM. 3aJjauM MJIAaHUMETPUU U MeTObl UX https://m.edsoo.ru/4dffda97
pellieHust
[ToBTOpEHUe, 06001TIeHNE U cucTeMaTH3as | bubmoreka LJOK 1
32 3HaHui. OCHOBHBIe (UTypBI, (hakThl, TeopeMsl | https://m.edsoo.ru/74b2ad91
Kypca CTepeoMeTpUu
bubmoreka LJOK 1
33 ViToroBast KOHTpo/IbHast paboTa https://m.edsoo.ru/ec24dfc2
bubmoreka [JOK 1
34 O6bembl Tes (OBTOPEHHE) https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34

IMPOBEPSAEMBIE TPEBOBAHHSA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM OEPA30BATEJ/ILHOH ITPOT'PAMMBI

10 KJTACC

Ko npoBepsiemoro

IIpoBepsiemble mpegMeTHbIe pe3y/bTaThbl OCBOEHHS OCHOBHOM o00pa3oBaTe/ibHOW NPOrpaMMbl CpeJHero o00iero

pe3y/bTara oOpa3oBaHusi
7 ['eomeTpus
7.1 OrnepupoBarth MOHATUSAMU: TOUKA, NpsAMasi, IJIOCKOCThb




7.2

HPI/IMGHHTI: dKCHMOMBI CTepEOMETPUH U CJZIeACTBYA M3 HUX IIPH pellleHWH reOMeTPHUYeCKUX 3aad4

7.3 OnepupoBaTh NOHATUSIMU: [TAPa/UIebHOCTb U MepHeHJUKY/ISIPHOCTb NPSIMBIX U IIJIOCKOCTeH

7.4 KnaccuduipoBaTh B3aMMHOe PacIio/ioyKeHHe NMPsSIMbIX U IJIOCKOCTel B POCTPaHCTBe

7.5 OneprpoBaTh MOHSATUSMM: [BYIPaHHbI Yros, TPaHU /BYIpaHHOTO yria, pebpo [BYrpaHHOIO Vyria, JIMHEeWHbINA Yros
[BYIPaHHOrO yIJIa, FPaJlyCHas Mepa JBYTPAHHOIO yIJla

7.6 OnepupoBaTb MOHATHSMU: MHOTOIDaHHMK, BBINYK/IbIA W HEBBINYK/Ibli MHOIOIDaHHMK, 3/eMeHTbl MHOIOIpaHHMKa,
TIPaBWIbHBIM MHOI'OIPaHHUK

7.7 PacriosHaBaTh OCHOBHbIE BH/Ibl MHOTOTPaHHUKOB (ITMpamu/ia, Ipu3Ma, NpsIMOYTo/IbHBIN Mapasuiesienumes, Kyo)

7.8 KnaccuduiupoBats MHOTOIpaHHUKH, BbIOKPasi OCHOBaHUS /151 KJacCU(UKALMK (BBITYK/Ible U HEBBIMYK/Ible MHOTOIDaHHUKHY,
TIpaBWIbHbIE MHOTOIPaHHUKH, TIPSIMble M HAKJIOHHbBIE TIPU3MBI, NTapasule/ienune/ibl)

7.9 OnepupoBarh MOHATUSAMU: CeKYIasi IVIOCKOCTb, CeYeHre MHOTOTPaHHUKOB

7.10 OOBSICHSITh TTPUHIIUITEI TIOCTPOEHUSI CeUeHH MHOTOTPAHHUKOB, MCITO/Ib3YsI METOJI CIeZl0B

7.11 CTpouTh CeyeHUsI MHOIOIDaHHMKOB METOJOM CJIe/IOB, BBIIOJIHATE (BBIHOCHBIE) IIJIOCKHWE YepTeKHM U3 PHUCYHKOB MPOCTBIX
00BbEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHU3Y

7.12 PemiaTh 3aZlauM Ha HaXOXKeHUe TeOMeTPUUeCKMX BeJMUMH Mo obpasijaM WIM aAropuTMaM, NpPUMeHssl W3BeCTHbIe
aHa/IMTUYeCKre MeTOZbl IIPU pelleHWH CTaHAApTHBIX MaTeMaTU4YeCKHX 3a7lad Ha BBbIUMC/IEHHWe PAcCTOSTHUM MeXIy JBYMS
TOUKaMH, oT TOUKU 10 NIPSIMOM, oT TOUKU
J10 TIJIOCKOCTH, My CKPelMBarLMMUCS NPSIMBIMU

7.13 PemiaTh 3aZlauM Ha HaXOXKJeHHe TeOMeTPUUeCKMX BeJMUMH Mo obpasijaM WIM aAropuTMaM, NpPUMeHssl W3BeCTHbIe
aHa/IMTUYeCKue MeTOZbl TIPU pelleHUM CTaHJApTHhIX MaTeMaTMYeCKWX 3a/a4 Ha BbIYMC/IEHUEe YIVIOB MeXZY
CKPeLMBAIOLMMUCS PSIMBIMU, MEXX/Y IPSIMOW Y TJIOCKOCTBI0, MEX/1y IJIOCKOCTSIMH, /IBYTPAHHBIX YIJIOB

7.14 Berunciste 005EMbI 1 TIOI[AI TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, MMPaMK/ia) C MpruMeHeHreM (opMyJ1, BEIUMC/ISTD
COOTHOIIIEHUs] MEXK/Y TIJI0IIa/IsIMU TIOBepXHOCTeH, 06bEMaMu 110/100HBIX MHOTOTPaHHUKOB

7.15 OnepupoBarb MOHATUSMU: CUMMETpUsl B IIPOCTPAHCTBe, LIEHTP, OCb M IIJIOCKOCTb CHUMMeTPUM, LieHTP, OCb U IJIOCKOCTb
CUMMeTpPUHU (UTYPEI

7.16 V3Bnekarb, IpeoOpa3oBbiBaTb U MHTEpPHPETUPOBaTh HHQOPMAIMI0 O MPOCTPAHCTBEHHBIX TeOMeTpuueckux ¢urypax,
TIpe/ICTaB/IeHHYIO Ha YepTeXKax M pUCYHKax

7.17 [IpuMeHsTH reomeTpuueckue (aKTbl [JIs pelIeHUsl CTepeOMeTpUUYecKUX 3afiay, IIperio/ararollidX HecKOJbKO II1aroB
pellleHus], eC/IM YC/I0BUsI IPUMeHEeHUs1 3a/laHbl B sIBHOW (opme

7.18 [IpuMeHsATH MpOCTelIMe IIPOrpaMMHBbIe Cpe/CTBA M 3/1eKTPOHHO-KOMMYHUKAl[MOHHble CHUCTeMbl TP  pelleHUH
CTepeoMeTpUYeCKHUX 3a/ja4

7.19 [IpuBOAWTE TNpHMepbl MaTeMaTHUUeCKUX 3aKOHOMEpPHOCTed B MpUPOZe W >KU3HM, pacrio3HaBaTh IMpPOSIB/IeHHE 3aKOHOB

reoMeTpHrHr B UCKYCCTBE




7.20

HPI/IMGHHTI: MoJiydeHHbIe 3HAHUA Ha IIPAKTHKE: dHA/IM3WPOBATh ped/IbHble CHUTYydllMKM W TMPUMEHATH KW3yUeHHbI€ TOHATHUA B
rnponecce rnMoMcCKa pemeHrusa MdTeMaTU4YeCKH C(bOpMYHHpOBaHHOﬁ HpO6JI€M]:I, MOAe/IMPOBAaTh ped/ibHbIe CUTYdllMH HA A3bIKEe
reoMeTpmu, UCCiea0BaTb ITIOCTPOEHHbIE MO E/IN C UCII0/Ib30BaHHUEM IreOMeTpHUYECKHUX TTOHSITUM U TeopeM, dllfapaTta aJ'Il"e6pr,
peliaTh NMpakTU4YeCKHe 3d/id4, CBA3dHHbIE C HAXO0XJEeHHWEM IreOMeTpUUYEeCKHX BeJIMYUH

11 K/ITACC

Kop nnposepsiemoro

IIpoBepsiemble TpefMeTHBbIE pe3y/IbTaTbl OCBOEHHs OCHOBHOW 00pa30oBaTe/IbHOW MHPOrpaMMbl CpeJHero ooiiero

pe3y/ibTara obpa3oBaHus
6 ["eomeTtpus

6.1 OnepupoBaTh TOHATUSIMM: LWIWHZApPUYECKas TIOBePXHOCTb, oOpa3ymolue [UIMHAPUUECKOW TTOBEPXHOCTH, LIWIMH/D,
KOHMYeCKasi TOBePXHOCTh, 00pa3yrolirie KOHMIeCKOW TTOBEPXHOCTH, KOHYC, cpepruecKasi TOBePXHOCTh

6.2 Pacrio3HaBaTh Tesa BpaleHusi (LWJIMHAD, KOHYC, cdepa U 11ap)

6.3 OOBSICHATD CIIOCOOBI TTO/TyUeHHSI TeJl BpallleHus

6.4 KnaccuduipoBaTb B3aMMHOe pacriosioykeHue cdepbl U IJI0CKOCTH

6.5 OnepupoBaTh MOHATUSIMU: 1IaPOBOM CETMEHT, OCHOBAaHWe CEeTMEHTa, BbICOTA CErMEeHTa, I11apOBOM C/I0M, OCHOBAHUE 111apOBOI0
CJ1051, BBICOTA L1APOBOTO CJI0S], IAPOBOU CEKTOP

6.6 BbIunc/isiTe 00bEMBI U TJI0L[A/IM TIOBEPXHOCTEH TeJ BpalljeH!sl, TeOMeTPUUeCKHX TeJl C MpuMeHeHreM hopMy

6.7 OnepupoBaTh TMOHATUSIMM: MHOTOTDaHHMK, BIHCaHHbI B c(epy M OMNUCaHHbIM OKOJI0 cdeprl, cdepa, BIUCAaHHas B
MHOTOTPaHHUK WY TeJI0 BpalleHUsi

6.8 BBIUKMCIATH COOTHOIIEHHSI MEK/Y TI/IOMIA/ISIMU TTOBEPXHOCTel ¥ 00b€MamMu TIO0OHBIX Test

6.9 V306paskaTh M3yuaembie GUTYPBI OT PYKU U C TIPUMeHeHHeM MPOCThIX UepPTEXHBIX MHCTPYMEHTOB

6.10 BbINoHATE (BLIHOCHBIE) TUIOCKHE YepTeKHd U3 PUCYHKOB TIPOCTHIX O0BEMHBIX (Uryp: BUJ CBepXy, COOKY, CHU3Y; CTPOUTh
CeyveHusl TeJsl BpallleHUs

6.11 V3BnekaTb, WHTEPIIPeTUPOBAaTh M TpeoOpa3oBbiBaTh HHGOPMAIMID O TPOCTPAHCTBEHHBIX TeOMeTpUYecKUX ¢Urypax,
TIpe/ICTaB/IeHHYIO Ha yepTe)kax U pUCYHKax

6.12 [TpuMeHATH reomMeTpryeckure (akThl /151 pellieHus] CTepeoMeTpUYeCcKUX 3a/iau, Npe/rnosiaratoliixX HeCKOIbKO 111aroB pelleHus,
€C/IM YCJIOBUSI IPUMEHEeHUs 3a/laHbl B sIBHOW (opme

6.13 OnepupoBaTh MOHATUEM: BEKTOD B TIPOCTPAHCTBE




6.14 BBITIONHATE JeMCTBUS C/IOXKEHUS] BEKTOPOB, BBIYWTAHUS BEKTOPOB U YMHOXKEHHSI BEKTOpa Ha YWCJ/IO, OOBSICHATH, KaKUMHU
CBOMCTBaMM OHU 00/1a/1at0T
6.15 [TpyMeHATH NpaBUIIO Napasule/elnure/ia Npy C10KeHUU BeKTOPOB
6.16 OrnepupoBaTh IOHATUSIMU: [eKapTOBbl KOOPJAWHATBHI B IIPOCTPAHCTBE, BEKTOP, MOJY/Ib BeKTOpa, PaBeHCTBO BEKTOPOB,
KOOpJVHATbl BEKTOpPa, Yrojl MeXJy BeKTOpamM, CKaJspHOe NpOM3Be/leHHe BEeKTOpPOB, KOJ/UIMHeapHble M KOMILJIaHapHbIe
BEKTOPbI
6.17 Haxoautb CyMMy BeKTOPOB U IIpOM3BeJleHHe BEeKTOpa Ha UUC/I0, YrOJl MeXAYy BeKTOpaMH, CKa/lsspHOe IIpOU3BeieHue,
pacK/ajbIBaTh BEKTOP M0 ABYM HEKO/UIMHeapHbIM BeKTOpaM
6.18 3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B [1IEKAPTOBOU CUCTEMe KOOPAMHAT
6.19 Permate npocreiiiye reoMeTpuyeckye 3alaul Ha IpUMeHeHre BeKTOPHO-KOOPAMHATHOIO MeTo/a
6.20 PemiaThb 3a/jaum Ha [J0Ka3aTe/IbCTBO MaTeMaTHUeCKNX OTHOIIEHUM W HaXOXKAeHHe reOMeTPUUeCcKUX BeJTMUMH 110 00pasiam Wi
a/IroOpyuTMaM, IPUMeHsisl U3BeCTHbIe MeTO/Ibl [P pellleHUH CTaHJAPTHBIX MaTeMaTUyeCcKux 3aay
6.21 [IpuMeHATH mpoCTeliMe TIpOrpaMMHbIE  CpPeJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIEe  CHUCTeMbl TIPU  pelIeHUd
CTepeoMeTpUYeCcKuXx 3ajay
6.22 [lpvBOoAWTE MpUMepbl MaTeMaTHUUeCKUX 3aKOHOMEDHOCTeld B TPUPOZe M JKU3HHM, paclio3HaBaThb I[IPOsIBJIeHHEe 3aKOHOB
reOMeTPUU B UCKYCCTBE
6.23 ITpyMeHATH MO/IyYeHHble 3HAHUs Ha IpaKTUKe: aHa/JU3UpOBaThb peaslbHble CUTyalud U INPUMEHsATb U3yuyeHHble IOHATHS B
Tporiecce TIOMCKA pelleHHss MaTeMaTHueckr CopMyIMpOBaHHOM Npo6/eMbl, MOAEIMPOBaTh peasbHble CUTYALMH Ha SI3bIKe
reoMeTpuH, UCC/e[0BaTh NIOCTPOEHHbIE MOZIe/IM C MCI0/Ib30BaHMEM T'eOMeTpUUeCcKUX MOHATUM U TeopeM, arrapaTa aareopsl,
peluaTh NpakTUYeCKHe 3a/ja4i, CB3aHHble C HaXO0XKeHUeM reOMeTPUYeCKUX BeJTMUMH
ITPOBEPAEMBIE 3JIEMEHTbBI COJAEPXAHUSA
10 KJTACC
Koj | IIpoBepsieMbli 3/IeMEHT COAep>KaHUA
7 | 'eomerpus
7.1 | OcHOBHble TIOHSITUSI cTepeoMeTpuU. Touka, MpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO. [ToHsTHe 006 akCHOMaTUUeCKOM IOCTPOEHUM CTepPeOMEeTpHMU:
aKCHOMBI CTEPeOMETPUU U CJIe[ICTBUS U3 HUX
7.2 | B3auMHOe pacriosiokeHue NpsMbIX B [IPOCTPaHCTBe: MepeceKarolyecs, napaule/bHble U CKpellyBaroLyecs npsMble. IlapamuiebHOCTb NPSAMBIX U




MJIOCKOCTEN B MPOCTPAHCTBE: Mapasijie/ibHble MpsiMble B MPOCTPAHCTBE, Mapas/ule/IbHOCTh TPEX MPSIMbIX, Mapa/ielbHOCTb MPSIMOM U MJIOCKOCTH.
Yrnbl

C COHArpaB/IeHHbIMU CTOPOHAMH, YrOJl MEXAy NpSMbIMU B MpocCTpaHCTBe. [lapanienbHOCTh MIOCKOCTEW: TMapasvie/ibHble MJIOCKOCTH, CBOWCTBA
rapasiie/IbHBIX TJIOCKOCTel. [TpocTeliiive TpoCcTpaHCTBeHHbIE (PUTYphI Ha TIJIOCKOCTH: TeTpas/ip, Ky0, mapasiesierurie]i, MoCTpOeHHe CeueHUH

7.3

[TepieHMKY/IAPHOCT NPSMOM U IVIOCKOCTH: TepIeHAUVKY/ISIpDHbIe IpsiMble B IPOCTPAHCTBe, IpsIMble IapasvleibHble W MepreHAUKY/IspHble K
IIJIOCKOCTH, NPU3HAK MeprieHUKY/IIPHOCTH MPSIMOU U IJIOCKOCTH, TeOpeMa O IPSIMOU IepIieHANKY/ISIPHON TVIOCKOCTH. YTJIbl B IPOCTPAHCTBE: Yo/l
MeXXly MPSIMOM U IIJIOCKOCTBIO, ABYTPaHHBIM yroJl, IMHEWHBIM YroJ ABYTPaHHOro yria. IleprnieH uKynsp U Hak/IOHHbIE: PaCCTOSIHUE OT TOUKH [10
IJIOCKOCTH, PpacCTOsiHWe OT TMpSMOM [0 TUIOCKOCTH, IIPOeKLUsl (UIypbl Ha TIIOCKOCTb. [leprneHAMKY/ISpHOCTb IJIOCKOCTeN: IpU3HAK
TIepreHIMKYIAPHOCTH ABYX IJIOCKOCTel. Teopema 0 TpEX nepreHAUKY/Isipax

7.4

[ToHATME MHOrorpaHHMKa, OCHOBHbIE 3/1eMeHTbl MHOTIOIDaHHMKA, BBITYK/ble U HeBBIyK/Ible MHOTOTDaHHMKH, pa3BépTKa MHOIOrPaHHUKA.
[Tpu3ma: n-yrosbHasi IpyU3Ma, TPAHMW ¥ OCHOBAHUS TIPU3MBI, TIpsiMasi M HAKJIOHHAsE TPU3MbI, OOKOBasi ¥ TIO/THasi TIOBEPXHOCTH MpU3MbIL. [lapanesne-
TIUIe/l, IPSIMOYTOJIbHBIN Tapasulesienuief; U ero cBoicTBa. [lupamuza: n-yrosbHasi mipamu/a, rpaHd M OCHOBaHMe MupaMH/ibl, 60KOBasi 1 MoJHast
TOBEPXHOCTb ITMPAMW/bl, IIPaBWIbHAs Y yCeuéHHas MNUpamMyzia. OJeMeHTbl Mpu3Mbl U Nupamuzbl. [IpaBuibHBIE MHOrOIDaHHUKM: ITOHSITHE
NIpaBWJILHOTO MHOTOTPaHHMKaA, NTpaBU/IbHask PpU3Ma U NpaBU/IbHas MMpaMu/ia, MpaBUIbHasl TPeyrosbHas NMMpaMy/ia U MpaBU/IbHBIN TeTpaszp, Kyo.
[IpescTaBneHye 0 NpaBU/IbHBIX MHOIOIPAHHUKAX: OKTAa3/p, f0/eKa3p ¥ ukocasapyrue CeueHus: IpU3Mbl U NMPaMU/bl

7.5

CI/IMMeTpI/IH B MPOCTPaHCTBE: CUMMETPHUA OTHOCUTE/IbHO TOYKH, HpﬂMOﬁ, TJIOCKOCTH. DeMeHThI CMMMETDUU B MHUPaAMH/[dX, Mapa/iejernurenax,
MPaBUJ/IbHBIX MHOTI'OTPaHHHUKAX

7.6

BrluniciieHue 3/1eMeHTOB MHOIOIPaHHUKOB: pé0pa, fuaroHany, yribl. [1nomjass 60KOBOM 1MOBEPXHOCTU U TOHOW ITOBEPXHOCTH MPSIMOM MPU3MBI,
TUIOL[A/[b OCHOBAHWM, TeopeMa O OOKOBOW IOBEPXHOCTU TPSIMOW mpu3Mmbl. [lnomazbr OOKOBOM TMOBEPXHOCTH U TIOBEPXHOCTU IPABUILHOU
IIMpaMu/ibl, TeOpeMa 0 IIolau yceuéHHoW nupaMuibl. [ToHsiTve 06 06béMe. OOBEM NMpaMU/Ibl, IPU3MbI

7.7

IToo6HBIe Testa B TpocTpaHcTBe. COOTHOIIEHUS] MEXK/TY TUIONIA/IIMU TIOBEPXHOCTEM, 00bEMaMH MOAO0OHBIX Tesl

11 KITACC

Kop

ITpoBepsieMbIH 3/1eMEHT COAEepPIKaHMs

6

['eomeTpust

6.1

LwmmHapuyeckasi MOBEPXHOCTh, 0Opa3yrollye I[WIMHAPUYECKON TMOBEPXHOCTH, OCh LIWIMHJPUYECKON MOBEPXHOCTH. LIW/IWHAD: OCHOBaHUS U
OoKOBast TOBePXHOCTb, 00pa3yrolliasi U 0Ch, TJI0IMIA/b OOKOBOM U TIOJTHOM MOBEPXHOCTU

6.2

Konnyeckasi MoBepXHOCTh, 00pa3syrolrie KOHMYeCKOW MOBEPXHOCTH, OCh M BepIliMHa KOHWMYEeCKOM MoBepXHOCTU. KOHYC: OCHOBaHMe W BepIIMHA,
obpa3sytoliiasi ¥ 0Ch, IJI0MIa/[b OOKOBOM U M0JIHOM NTOBEPXHOCTH. Y ceuéHHbIN KOHYC: 00pa3yrolijie U BbICOTa, OCHOBaHUsI M OOKOBasi TOBEPXHOCTh

6.3

Cdepa v map: 11eHTp, pasnyc, AuaMeTp, MJI0La/lb MOBepXHOCTU cepbl. B3aumMHoe pacrionoxeHre cdepsl ¥ MIOCKOCTH, KacaTelbHas TNIOCKOCTh K
ctepe, nyioniaab chepbl

6.4

Vi300paskeHue Tesl BpallleHHsl Ha TMJIOCKOCTU. Pa3BépTKa I[W/IMHAPa U KOHYCa




6.5 | KomOuHalu Te BpailjeHHWsi ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OMMCAHHBIA OKO/IO cdepwl, cdepa, BIIUCaHHAss B MHOTOTPAHHUK, WA TEJO
BpaIlleHUs

6.6 | ITousaTHe 00 0ObEéMe. OCHOBHBIE CBOWCTBA 00BEMOB Tesl. TeopeMa 00 00bEMe TIPSIMOYTOBHOTO Tapayiesienunesa U ciecTBUs U3 Heé. O0bEM
LWIMH/PA, KoHyca. OOBEM I11apa U TIoLa/b CHEephI

6.7 | ITogo6HbIe Tena B mpoctpadcTBe. COOTHONIEHUS] MEXK/TY TIJIOIIA/IIMH ITOBEPXHOCTEM, 00bEMaMU MO/I00HBIX Tes

6.8 | Ceuenusi quiuHpa (TIApa/uleIbHO U TIEPIIEHUKY/ISPHO OCH), CeUeHHsl KoHyca (Tapajuie/ibHOe OCHOBAaHMIO M TPOXOJsIliee Yepe3 BepIINHY),
CeueHus 1apa

6.9 | BekTop Ha MJIOCKOCTA W B MpocTpaHCTBe. Ci0)KeHHEe W BbIUMTAHWE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha uMC/I0. Pa3no)keHWe BeKTOpa IO TPEM
HEKOMIUIaHapHBIM BeKTopaM. [TpaBusio napanesnenurme/a. PeiiieHue 3a/1au, CBA3aHHBIX C MPUMEHEHHEM TPaBUI IEMCTBUI C BEKTOpaMU

6.10 | [IpssMoyTo/ibHAsE CHCTEMa KOOpAMHAT B TipocTpaHcTBe. KoopauHatel BekTopa. ITpocTeiiiiivie 3afiauu B KOOPAMHATAX. YTOT MEXIY BEKTOPaMH.

CkansipHOe TIpOM3BeJileHHe BeKTOPOB. BrelumciieHre yrjioB Mexzy INpSIMBIMA M IUIOCKOCTSIMM. KOOpPAMHATHO-BEKTOPHBIM MeTOJ, IIPU pelleHUN
reoMeTpUYeCKUX 3a/au

IMPOBEPSAEMBIE HA EI'3 ITI0 MATEMATHUKE TPEBOBAHHSA K PE3Y/JIbTATAM OCBOEHVSI OCHOBHOW OBEPA30BATEJ/IbHOI

ITPOI'PAMMBI CPEJHET'O OBIHIET'O OBPA3OBAHMUSA

Ko npoBepsiemoro | IlpoBepsieMble TpeGoBaHUs K NMPeAMETHBIM pe3y/ibTaTaM OCBOEHHs OCHOBHOW 00pa3oBaTe/IbHOW MPOrpamMMbl CpPefHero

Tpe0oBaHUs o0mero odpa3oBaHus

1 Bnajmenvie MeToJjamMu /i0Ka3aTenbCTB, aJfOPUTMaMM pellieHUs 3a/lay; ymMeHue (OpMY/IMpPOBAaTh U OMEpUPOBaTh TMOHSATUSIMHU:
oripefiesieHre, aKCMOMa, TeopeMa, CJIefICTBHe, CBOMCTBO, MPHU3HAK, /0KA3aTe/bCTBO, PABHOCH/IbHBIE (DOPMY/IMPOBKY; ITPUMEHSTh
ux; ymeHue (opMy/supoBaTh 0OpaTHOe U TIPOTUBOIIO/IOKHOE YTBep)K/AeHWe, TPUBOJAWUTL TPUMEPbl W KOHTPIPUMEpHI,
WCTI0/Ib30BaTh METOJZ, MaTeMaTHuecKOi WHAYKLWH; TIPOBOAUTE J0Ka3aTebHbIe PacCy)K/AeHHs TPH PeIleHUH 3a/ad, OLleHMBATh
JIOTUUECKYIO TIPaBWIBHOCTb PAaCcCY)KJIeHW; yMeHUe OIepupoBaTh TMOHSATUSIMU: MHOXXeCTBO, TOJMHOKeCTBO, OIepaljuu Haf
MHO>KeCTBaMH; YMeHHe HCII0/Ib30BaTh TEOPETUKO-MHOXKeCTBEHHBIN armapaT [jisi OMMCaHWsl PealbHBbIX MPOLIeCCOB U SIBIEHUN U
MIpY pellleHuH 3aJau, B TOM YHC/ie W3 APYruX yueOHBIX TMpPeAMeTOB; yMeHHe OTepUpOBaThb MOHSATUSAMU: Tpad, CBsi3HBINA rpad,
JlepeBo, LUK/, rpad Ha MJIOCKOCTH; yMeHHe 3a/|aBaTh M OMUCHIBATh Tpadbl Pa3TMUHBIMU CIIOCODOAaMHM; MCIIO/B30BaTh rpadbl MpH
pelleHUH 3aJau

2 YMeHuve omneprpoBaTh MOHATHSIMU: HaTypajbHOe UMCIIO, 1eJIoe YKUC/I0, CTeleHb C LiebIM I0oKa3aTesieM, KOpeHb HaTypaJbHOW
CTelleHH, CTelleHb C PallMOHAa/IbHBIM II0Ka3aTesieM, CTelleHb C JeHCTBUTe/IbHBIM II0Ka3aTesieM, JorapupM 4nc/ia, CUHYC, KOCUHYC
M TaHTeHC IIPOM3BOJILHOTO UHMC/A, OCTaTOK T0 MOJY/0, palMOHa/JbHOe YKMC/I0, WppalMOHaJbHOE UKC/I0, MHOXeCcTBa
HaTypa/bHbIX, Lie/bIX, pallMOHA/IbHBIX, JeHCTBUTebHBIX UUCe/; YMeHHe HCII0/b30BaThb MPU3HAKU [e/UMOCTH, HaWMMeHbIINN
o0l fenmuTesns W HavMeHbllee O0Ijee KpaTHOe, aj/rOPUTM EBK/MJa TPy pellleHHMH 3afiady; 3HAKOMCTBO C Pa3lWYHBIMHU
MO3WLIMOHHBIMYA CUCTEMaMHM CUMC/IEHUsl; YMeHHe BBITO/IHATh BbIUMC/IEHWe 3HaueHUWM U TpeoOpa3oBaHUsl BbIPOKEHUH €O
cTereHssMU W Jjiorapudmamu, mipeobpa3oBaHusi NpOOHO-pallMOHANBbHBIX BBIPDAKEHWH; yMeHHe OlepHUpOBaTh TOHSTHUSIMHU:




TMOC/IeZI0BaTeIbHOCTh, apudMeTHUecKasi TIPOrpeccusi, reoMeTpyUYecKasi Iporpeccusi, 6ecKoHeuHO yObIBaroIjasi reoMeTpruyecKast
TIPOTpeccysi; yMeHHe 3aZlaBaTh TOC/e/[0BaTe/TbHOCTH, B TOM YKCJ/Ie C TOMOIIbI0 PeKYPPEeHTHBIX (JOpPMYJI; YMeHUe OlepupoBaTh
TIOHSATHSIMU: KOMITJIEKCHOE UKCJIO, COTIPSDKEHHBIE KOMIUIEKCHBIE UHC/Ia, MOZAY/b U apTyMeHT KOMIUIEKCHOTO UKC/Ia, (hopMa 3arucu
KOMIUIEKCHBIX yKces (reoMeTpyuyeckas, TPUrOHOMeTpUuecKasi U airebpanueckas); yMeTb TIPOM3BOJUTEL apumMeTHueckre Jeii-
CTBUSI C KOMIUIEKCHBIMH UKMC/IAMU; TPUBOJUTH TPUMEPhI KCIO/b30BaHUsS KOMITIEKCHBIX UHCEsI; OMEePUpPOBATH TTOHATUSMHU:
MaTpuiia 2x2 u 3% 3, onpejie/IuTe b MaTPHUL[bl, TeOMETPUYECKUI CMBICT OTIpe/le/TUTerIs

YMeHue oOIepupoBaTh TIOHATHSMH: paljMOHaIbHBIE, WppPAl[MOHA/bHbIE, TIOKa3aTebHbIe, CTEeleHHbIe, Jorapu(MUUecKue,
TPUTOHOMeTPUUEeCKHe ypaBHEHUs] U HePaBeHCTBA, WX CHUCTEMbl; YMeHHe OTIepUPOBATh MOHSATHUSIMU: TOX/ECTBO, TOXKJECTBEeHHOe
npeoOpa3oBaHre, ypaBHeHHE, HepaBeHCTBO, CHCTeMa YPABHEHUN W HEPaBEHCTB, PaBHOCH/ILHOCTb YPaBHEHWM, HEPABEHCTB U
CUCTeM; yMeHHe pelllaTb YypaBHEHUs, HepaBeHCTBAa M CHUCTeMbl C TIOMOILbIO pa3/IMUHBIX TIPUEMOB; pellaTh YypaBHEHUs,
HEpaBeHCTBA U CUCTEMBI C TTapaMeTPOM; TIPUMEHSITh YpaBHEHMUsI, HEpaBEeHCTBA, UX CUCTEMBI /IJIsl PellleHHsi MaTeMaTHUeCKUX 3a/jau
Y 3a/1au U3 pa3/IMyHbIX 00/1acTeil HayKU U peasbHOM »KU3HU

YMeHue omnepupoBaTh TMOHATUSMHU: (QYHKLMS, UETHOCTb (DYHKLMM, TMEPUOAUUHOCTb (YHKLMH, OrPaHUUYEHHOCTb (YHKLIUY,
MOHOTOHHOCTb (PYHKLIMY, SKCTpeMyM (pYHKIMY, Haubosiblllee U HauMeHblllee 3HaueHUs] QYHKIMY Ha ITPOMeXyTKe, HellpephbIBHas
¢byHKUMSA, acuMNTOThHI rpaduka GyHKLMH, 1epBas U BTopasl MpoW3BOZAHas (YHKLWH, TeOMeTpPUYeCKUd M (U3NUeCKUN CMBICIT
NIPOU3BOJHOM, NTepBooOpasHasi, onpesieNéHHbIN UHTerpal; yMeHre HaX04uTh aCUMITTOThI rpaduka (GyHKLMY; YMeHre BbIYUCIATh
TPOM3BO/IHbIE CYMMBbI, TPOU3BE/E€HUs, UaCTHOTO M KOMITO3MLMM (PYHKL[MHM, HAaxOJUThb ypaBHEHHe KacaTelbHOM K TpauKy
(GyHKLMM; yMeHHe HaXO[WUTh IPOM3BOJHbIE 37IeMeHTapHbIX (DYHKILIMI; yMeHHe HCI0/Ib30BaTh MPOM3BOHYIO /ISl MCC/Ie/[0BaHUS
GyHKIM, HaXOAUTb HaubOJbIIe ¥ HaWMeHbIIMe 3HaueHWs (PyHKUWH; CTPOWUTH TpadyKd MHOTOUTIEHOB C KCIOb30BaHUEM
arrapaTta MaTeMaTHueckoro aHajiu3a; IPUMeHsTh IPOW3BO/IHYIO /Il HaX0XK/eHUs] HaWTyylllero pelleHrsl B PUK/IaJHbIX, B TOM
YlC/Ie COLMATbHO-9KOHOMUYECKUX U (U3NUeCKUX 3ajauaX; HAXOAWTh TJIOMAAU UM 00BEMBbI (UTy C TOMOIIBIO WHTErpaa;
MIPYBO/JUTH IPUMepPbl MaTEMaTHUeCKOr0 MO/Ie/IMPOBAHUS C IOMOIIIbIO AnddepeHIManbHbIX YPaBHEHUN

YMeHHe orepupoBaTh TMOHATUSAMU: Trpaduk GYHKIMM, oOpaTHas (GYHKUWS, KOMIO3WLMS (QYHKIMNA, JUHelHas QYHKIVS,
KBaJ[paTuyHasi (QYHKIUS, palyoHanbHass (YHKUWs, CTereHHass QYHKLMs, TpUTOHOMeTpruYeckue (GYHKIMM, oOpaTHbIe
TPUrOHOMeTpUUecKre (YHKIMM, TIOKasaTeabHass W Jjorapudmuueckas (QyHKLUM; yMeHHe CTPOUTb TIpadMKu H3yYeHHBIX
(GyHKI[UH, BBIMOMHATH TIpeobpa3oBaHus rpadUkoB GYHKIIMM, UCITOMb30BaTh TpadUKU /11 U3yUeHHsI ITPOLIeCCOB U 3aBUCUMOCTEH,
TIpY pelleHrH 3a/iad U3 APYrux yueOHBIX MpeMeTOB M 3a/lay M3 pPeasbHOW JKU3HHU; BhIPaKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BeJIMYMHAMU; HCII0/Ib30BaTh CBOMCTBA U rpadyKu (PYHKLMM [J/1s1 pellleHHsi ypaBHeHWM, HEepaBeHCTB U 3aJau C apaMeTpamy;
n300pakaTh Ha KOOPAWHATHOW TJIOCKOCTH MHOJKECTBA PellleH!i ypaBHeHHU, HepaBeHCTB U X CUCTEM

YMeHMe pellaTh TEKCTOBbIE 33/jaul pa3HbIX TUIOB (B TOM YMC/Ie Ha MPOLEHTHI, [0/ U YacTH, Ha JBWKeHre, paboTy, CTOMMOCTh
TOBapOB W YC/IyT, HaJIOTH, 3afjaud W3 00/IacTy yIIpaBJieHHsl JTUYHBIMA U CeMeMHbIMK (PMHAHCAMU); COCTAB/ISTH BLIPayKEHMUS,
ypaBHeHMs], HepaBeHCTBa M MX CHUCTeMbl [0 YCJIOBUIO 3a/aud, MWCCIe[0BaTh I[IO/IyUeHHOe pellleHue U OLeHUBaThb
MPaBAONOA00OHOCTE pe3y/IbTaTOB; YMEeHHEe MO/e/IMPOBATh peasbHble CUTYallid Ha si3bIKe MaTeMaTHKH; COCTAaBJISATh BBIPAKEHMUS,
ypaBHeHMs], HepaBeHCTBa M UX CUCTEeMBI 10 YCIOBUIO 3a/lauy, UCC/Ie[loBaTh NTOCTPOEHHbIE MOJIeNIM C MCI0J/Ib30BaHWEM arrapara




anreOpbl, MHTEPIPETUPOBATh MOTYUeHHBIA Pe3y/IbTaT

YMeHue omnepupoBaTh TIOHATUSIMU: CpeJHee apuMeTHueckoe, Me/MiaHa, HauOoOblliee W HauMeHblllee 3HaueHHUs, pa3Max,
[TUCTIEPCHs], CTAHJAPTHOE OTK/JOHEHWe UHCJIOBOTO Habopa; yMeHUWe WU3BJeKaTb, HMHTEPIIPETUPOBATh HMH(OPMAIHIO,
rpeJCTaB/eHHYI0 B TabyullaX, Ha /[JuarpaMMax, Trpadukax, OTPaXKalol[yl0 CBOWCTBA peayibHBbIX TIPOLECCOB U SIBJIEHWH;
TIpe/ICTaB/IsATh MH(OPMAI[MIO C TIOMOIIBI0 TAbMUI] W AMarpamMM; HCCIe0BaTh CTaTUCTHUUECKWE JlaHHble, B TOM UHC/Ie C
ripyuMeHeHreM TpadruecKrix MeTO/IOB U 3JIEKTPOHHBIX CPeZICTB; rpaduuecKy UCC/ieloBaTb COBMeCTHbIe HaO/I0/IeH!sT C TIOMOILIBIO
JlMarpamMm pacCerBaHUsl U IMHEMHOM perpeccuun

YMeHue orepupoBaTh TIOHATUSIMM: CJy4alHBIM OMBIT W Cy4ailHOe COObITHe, BEPOSITHOCTb CAy4allHOro COOBITHS; yMeHHe
BBIUMCJIATE BEPOATHOCTb C MCMO/Mb30BaHHMEM TrpaduuecKux MeTO/0OB; TPHUMEHSTb (OpPMY/bl CIOXKEHWS M YMHOXXEHHUs
BeposiTHOCTeM, (opMmysy TIOMHOM BeposiTHOCTH, Qopmyny bepHynnu, kKoMOuHaTopHble (akTbl U POPMYJIBL; OLeHUBAThH
BEPOSITHOCTH peaslbHbIX COOBITHI; yMeHHe OreprpoBaTh TMOHSATHSAMH: CIydaiiHas BeJMUWHA, paclipefiesieHrde BepOsiTHOCTEH,
MaTeMaTUUeCKoe OKUZAHWe, JUCTIepCUs W CTaHZAPTHOe OTK/JOHeHWe C/yyaliHOW Be/JMYMHBIL, (YHKLUWU pacripefiesieHus U
MJIOTHOCTU PaBHOMEPHOTO, I10Ka3aTe/JIbHOTO M HOPMAa/bHOIO pacripefie/ieHri; yMeHue MCII0/Ib30BaTh CBOMCTBA M3y4YeHHBIX
pacripe/ie/ieHu /IS pellieHusi 3a/lay; 3HAKOMCTBO C TIOHSITUSIMU: 3aKOH OOJIBIIMX YKces, MeTO/ibl BHIDOPOUHBIX MCC/Ie/J0BaHUM;
yMeHHe TIPUBOJUTL TIpUMephl TPOSIB/IEHHs 3aKOHA OOJIBIIMX YKCen B MPUPOJHBIX W OOIEeCTBEHHBIX SIBJIEHUSX; yMeHHe
OTIepUpOBaTh TOHATUSMHU: COUeTaHWe, TepecTaHOBKa, YMC/IO COUeTaHWM, UMC/I0 TiepecTaHOBOK; OMHOM HbIOTOHA; ymeHuHe
MPUMeHATh KOMOWHATOpHbIe (aKThl W PacCYy)KIEHUs [Jis pellleHus 3a/lad; OLeHWBaThb BEPOSITHOCTH peabHBIX COOBITHI;
COCTAaBJISAITh BEPOSITHOCTHYIO MO/ie/Tb U MHTEePIPeTUPOBATh MOYUeHHbIN pe3y/ibTaT

YMeHuve omneprpoBaTh MOHATHSMU: TOUKA, MpsiMasi, TVIOCKOCThb, MPOCTPAaHCTBO, OTPe30K, Jy4Y, BeJWYMHA YIJIa, MJIOCKUN yrod,
[BYTPAHHBIA yroj, TPEXTPaHHBLIM YroJ, CKpeIlWBarolfecs TpsMble, Tapaie/ibHOCTh W TepreHAUKY/ISIPHOCTb TIPSMBIX U
TIJIOCKOCTEH, yrosl MeXy MPSMbIMH, YIOl MeXJY NPsSMOU U MJI0CKOCTBIO, YTO MEX/Y MJIOCKOCTSIMH, PaCCTOSIHUE OT TOYKH [0
TJIOCKOCTH, PacCTOSTHUE MeXy TPSIMbIMH, PacCTOSTHHUEe MeX/Ay TIOCKOCTSIMU; YMeHHe HCTO/b30BaTh TIPU pelleHud 3ajau
v3yueHHble (aKThl W TeOpeMbl IUIAHUMETPHH; YMeHHe OIleHHBaTb pa3Mepbl OOBEKTOB OKPY)KAIOIIero MHpa; CTPOUTh
MaTeMaTHueCcKre MOJIe/IM C TIOMOLI[bI0 TeOMeTPUUYEeCKUX TIOHSATHU 1 BeJIMYMH, PelllaTh CBsi3aHHbIe C HUMM MPAKTUYeCKHe 3a[jaun
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YMeHHe orepupoBaTh MOHATHSAMU: TIOMAAb (GUTyphl, 00BEM (UIypbl, MHOTOTPAaHHUK, MPABU/IbHBI MHOTOTPaHHUK, CeueHHe
MHOrorpaHHMKa, Ky0, napasienenure/, pyM3Ma, nupamu/a, Gurypa u noBepxHoOCThb BpalljeHus], LWIMH/P, KOHYC, 11ap, cdepa,
wiomaas chepbl, TUIOMIaZb TOBEDXHOCTH MHPAaMH/bL, TPU3MbI, KOHYyCa, LWIHHAPA, O00BEM Kyba, TNPSIMOYTOJIbHOTO
napasulesienunezia, MUpaMufibl, NPU3Mbl, LIWIMH/APA, KOHYyCa, llapa, pa3BEépTKa IMOBEPXHOCTH, CeYeHUs KOHyca U LWIMH/APa,
rapasiiefibHble OCM WIM OCHOBaHMIO, CeueHMe I11apa, TUIOCKOCThb, Kacaromasicsi cdepbl, LIWIMH/PA, KOHYCa; YMeHHe CTPOUTb
ceyeHre MHOTOTpaHHMKa, M300pakaTb MHOTOTPaHHMKH, (GUrypbl U TMOBEPXHOCTU BpallleHUs, UX CeueHus, B TOM UHC/Ie C
TIOMOILIbI0 3/IEKTPOHHBIX CpE/ICTB; YMeHHe NPUMEHSTb CBOMCTBA I'eOMeTpUUecKuX (Uryp, CaMoCTOATeNbHO (hOpPMYIMpPOBATh
oTipe/iesieHHs1 U3ydaeMbIX (UTrYyp, BbIABUraTh TUIOTe3bl O CBOMCTBAX W MPU3HAKaX reoMeTpruyecKux ¢GUryp, 000CHOBBIBaTh WU
OTIpOBepraTb WX; yMeHHe TIPOBOJAWTH KaacCU(UKALi0 ¢GUryp TO pa3dyHbIM IIPU3HAKaM, BBITIOMHATE HEoOXOoAuMbIe
JIOTIOJIHUTe/IbHbIe [IOCTPOEHUSI
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YMeHue orepupoBaTh MOHATUSIMU: JBVDKEHHE B TIPOCTPAHCTBE, Mapasijie/bHbINA MepeHoC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCT-
paHCTBe, TOBOPOT, Mpeobpa3oBaHue 000U, 10j00HbIe GUTYPHI; YMeHHe pacrio3HaBaTh paBHbIe U M0/00HbIe (GUTYDBI, B TOM
yKce B MIPUPO/JIe, MCKYCCTBE, APXUTEKType; WCII0/Ib30BaTh T'eOMETPHUYeCKHWe OTHOIIEHWs TIPU peIleHWd 3a7iau; HaXO/UThb
reoMeTpuuecKrie BeJTMUMHBI (nmHa, yroJ, TI0IIab, 00BEM) rpu pelLieHn! 3ajau
U3 IPYTUX yueOHBIX TIPEJIMETOB U U3 PeasibHOM >KU3HU;, yMeHHe BbIUMC/ISTh TeOMeTPUUECKHe BeJTMUMHBI (IJTHHA, YT0J1, TUION[a/ib,
00BEM, TIOL[a/Ib TIOBEPXHOCTH), UCTIOMNb3Ysl U3yueHHbIe (hOPMYJIbl MU METO/IbI, B TOM UHCJIe: TIIOL[a/Ib TIOBEPXHOCTH MUPaMUJBI,
MpY3Mbl, KOHYCa, LWIWHApA, ToMmanb cdepbl; 00bEM Kyba, MPSMOYToJBHOTO Tapasiesenuresa, MUPAMU/bI, TPU3MBI,
LWIMH/pPA, KOHYCa, 11apa; YMeH’e HaXOAUTh OTHOLIeHHe 00bEMOB MOA0OHBIX HUTYD

12 YMeHue ornepupoBaTh MOHATHSMU: NPSIMOYTO/IbHAs CUCTeMa KOOpPAMWHAT, BEKTOP, KOOPJAWHATHI TOUKH, KOODJMHAThl BEKTOPA,
CyMMa BEeKTOPOB, TIPOM3Be/leHHe BeKTOpa Ha UMC/I0, pa3/ioykeHWe BeKTopa 1Mo 0a3ucy, CKajasipHOe TpoW3BeJieHNe, BEKTOPHOe
Npov3BefleHre, Yrojl MeXJy BeKTOpaMH; yMeHHe WCIIO/Ib30BaTb BEKTOPHBIM W KOODAWHATHBIM METOJ, /[JI1  pelleHUs
reoMeTpUUeCKUX 3a/jau M 3a/la4 APYruX yueOHbIX MPeJIMeTOB

13 YMeHue BbIOMpPaTh MOAXOASIIMIA METOZ [/ PellieHrs 3a[aur; MOHUMaHie 3HAUMMOCTA MaTeMaTUKUA B M3YUYeHWU TPUPOAHBIX

1 001I|eCTBEHHBIX TIPOLIECCOB M SIBIEHMI; yMeHHe paclio3HaBaTh IPOsIBJieHHMEe 3aKOHOB MaTeMaTHMKH B HCKYCCTBe, yMeHHe
TIPUBOJIUTH IPUMepPbl MaTeMaTUUeCKUX OTKPBITUHA POCCUMCKOM U MUPOBOM MaTeMaTU4YeCKOU HayKy

INEPEYEHD 3JIEMEHTOB COAEPXXAHUS, IIPOBEPAEMbIX HA EI'D 110 MATEMATHUKE

Kop | ITpoBepsieMbIl 3/1eMeHT COAeP KaHMs
1 | YUncsia v BbIUMCIeHUs
1.1 | HarypanbHble ¥ Lesible ync/a. [Tpu3Haku 1eIMMOCTH Le/bIX Yyuces
1.2 | ParmoHasnbHble uncia. OOBIKHOBEHHBIE U [IeCSITUUHbIE APOOH, TIPOLIeHThI, OeCKOHEUHbIe MepHUoiuecKie Apoou
1.3 | ApudmeTruecknuii KOpeHb HaTypanabHOM cTernieHU. JlelicTBUS C apuMeTHUeCKUMU KOPHSIMU HaTypalibHOW CTeNeHU
1.4 | CrenieHb c LenbIM nokasareneM. CTerneHb C paljMOHaIbHBIM MOKa3aTenemM. CBOMCTBA CTeNeHU
1.5 | CuHyC, KOCUHYC Y TaHI'eHC YUCJIOBOTO apryMeHTa. ApKCHHYC, aDKKOCHHYC, aDKTaHT'eHC YMCI0BOr0 apryMeHTa
1.6 | Jlorapudm uucia. [lecaTuuHble ¥ HaTypasbHble JorapupMbl
1.7 | OeiictBuTenbHble uncia. ApudmMeTrueckre orepaldd C JeHCTBUTeNbHBIMUA uuc/iaMu. [IpuO/vKEHHbIe BBIUMCIEHUSs, TIPaBU/a OKPYTJIeHUs,
TIPUKU/IKA U OLIEHKa pe3y/ibTaTa BbIYMCIEHUN
1.8 | TIpeobpa3oBaHKe BbIpaYKEHUH
1.9 | KomriekcHble unciia
2 | YpaBHeHUs U HepaBeHCTBa
2.1 | Llenbie u 1poOHO-palOHa/IbHbEIE YPaBHEHHSsI
2.2 | VippaumoHanbHble ypaBHEeHUs




2.3

TpuroHoMeTpuuecKre ypaBHeHUsI

2.4 | Tloka3artesibHble ¥ jorapudMUyecKre ypaBHeHUs!
2.5 | llesbie u poOHO-paIOHa/IbHBIE HEPABEHCTBA
2.6 | VppalmoHanbHble HepaBeHCTBa
2.7 | Tloka3aTesibHble U jorapudmMuuecKrie HepaBeHCTBa
2.8 | TpuroHomeTprueckue HepaBeHCTBa
2.9 | CucTeMbl M COBOKYITHOCTH YPaBHEHUM Y HEDABEHCTB
2.10 | YpaBHeHus, HepaBeHCTBA U CUCTEMBI C [lapaMeTpaMu
2.11 | MaTpuiia cucTeMbl TMHEWHBIX ypaBHeHWH. OnpejenivTenb MaTPULb
3 | ®yHKIMMU U rpadUKU
3.1 | ®ynkyus, criocobbl 3azanus QyHKUuH. ['paduk ¢yHkuuu. B3aumHo obpaTHble (QyHKIMM. UETHble U HeuéTHble QyHKUUH. [lepuoanyeckue
dbyHKIMU
3.2 | Obnactb ompezeneHdss U MHOXKeCTBO 3HaueHui ¢yHkumu. Hymu ¢yHkuuu. TIpoMexXyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTU
GbyHKIMHA. MakCUMyMbl 1 MUHUMYMbI GyHKIIMU. Hanbosbliiee ¥ HavMeHbIllee 3HaueHue (QYHKIUHM Ha IIPOMEXKYTKE
3.3 | CrenenHasi GyHKLHMSI C HATYpaJbHbIM U LiefbIM NoKasaTesieM. E€ cBoiicTBa u rpaduk. CBoMCTBa M rpaUK KOPHSI N-0il CTeNeHr
3.4 | TpuroHoMeTpuueckue (PyHKLMH, UX CBOMCTBA U rpauku
3.5 | INokasarenbHas U iorapudmMuyeckast GyHKLWH, UX CBOMCTBA U TPaQUKH
3.6 | Touku pa3pbiBa. AcUMNTOTHI rpatkoB dhyHKUMNU. CBOMCTBA (hYHKIIMM, HEMMPepPbIBHBIX HAa OTPe3Ke
3.7 | TlocnenoBaTe/bHOCTH, CIIOCOOBI 3a/JaHUS MOC/IeJOBAaTe/IbHOCTEH
3.8 | ApudmeTtnyeckasi U reoMeTprueckKas rnporpecciy. @opmysa C/10KHbIX TTPOLEHTOB
4 | Havana MaTeMaTU4eCcKoro aHaausa
4.1 | Ilpou3sBogHas ¢dyHKIMK. [Ipor3BO/IHBIE 37IeMeHTapHBIX (DYHKIMMA
4.2 | TIpuMeHeHHe TIPOU3BOIHOM K MCC/IeloBaHUIO (DYHKIMM Ha MOHOTOHHOCTb M SKCTpeMyMbl. HaxoskeHre HaubosIbiero 1 HauMeHbIIero 3HaueHust
(YHKLIMY Ha OTpe3Ke
4.3 | ITepBoobpa3zHasi. MHTerpan
5 | MHoOecCTBa U JIOTHKa
5.1 | MHOXXeCTBO, ornepaliuu HaJi MHO)KecTBaMU. [IuarpamMmbl Dilyiepa — BeHHa
5.2 | Jloruka
6 | BeposTHOCTB U CTaTUCTHKA
6.1 | OnucarenpHas CTaTUCTHUKA
6.2 | BeposaTHOCTb
6.3 | KombuHaTopHKa
7 | I'eoMeTpus




7.1 | Purypsl Ha IIJIOCKOCTU

7.2 | IlpsiMble W MJIOCKOCTU B TIPOCTPAHCTBE

7.3 | MHOrorpaHHUKu

7.4 | Teya ¥ NOBePXHOCTHU BpPAIlleHUS

7.5 | KoopayHaTel U BEKTOPBI

PABOYASA ITPOTPAMMA YUEBHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA»
ITIOACHUTEJ/IbHASA 3AIINMCKA

Pabouast nporpamma yuebHOro Kypca «BeposiTHOCTh U CcTaTHCTHKa» 6a30Boro ypoBHs s oOyvaromyxcst 10 —11 kaccoB pa3paboTaHa Ha OCHOBe
depepanbHOTO TOCYZAPCTBEHHOTO 00pa30BaTebHOrO CTaHAApTa cpegHero oOmiero obpa3oBaHMs, C YUETOM COBPEMEHHBIX MHPOBBLIX TpebOBaHU,
TIpeJbsIB/ISIEMbIX K MaTeMaTHyeCKoMy 00pa3oBaHHIO, W TPaJuLMii poccuiickoro obpa3oBaHus. Peanu3aijusi mporpamMMbl oOecrieurBaeT OBJajieHUe
K/TFOUEBBIMM  KOMITETEHITUSIMUA, COCTABJ/ISIFOIUMH OCHOBY [I/IsI  CAaMOPAa3BUTHS W HENpPephIBHOTO 00pa30BaHUs, I[€IOCTHOCTL OOIIEeKyIbTYPHOTO,
JIMYHOCTHOT'O M MO3HaBaTebHOT'0 Pa3BUTHS JIMYHOCTU 00yUaroIIuxcs.

OE/IN U3YYEHUSA YYEBHOI'O KYPCA

YuebHbIH Kypc «BeposiTHOCTb U CTaTUCTHKa» 0a30BOr0 YPOBHS SIB/SIETCS TIPO/O/DKEHHEM U Pa3BUTHEM OZHOMMEHHOTO yueOHOro Kypca 6a30Boro
YPOBHSI OCHOBHOIO 06111ero o6pa3oBaHusi. YueOHbIM KypcC rpegHa3HaueH /st GOPMUPOBaHUs Y 00YUYarOIIHUXCsl CTATUCTUYECKOM KY/IbTYPhl M TIOHUMaHMsI
pOJI TeOpPUH BEPOSITHOCTeM KaK MaTeMaTHueCKOro MHCTPYMEHTA /I U3yueHUsl CIy4aliHbIX COOBITHH, BETMUMH U TpoiieccoB. [Ipu u3yueHnn yueOGHOTO
Kypca 0boraijaroTcst mpeCcTaBaeHns: 00yJaroIuxcsi 0 MeToaxX MCC/Ie[oBaHus W3MEHUMBOTO MHPa, Pa3sBUBAeTCs MMOHUMAaHHE 3HAUYMMOCTH U OOI[HOCTH
MaTeMaTHUYeCKHUX METO/[0B TI03HaHHsI KaK HeOTheM/IEMOU YaCTh COBPEMEHHOT0 eCTeCTBEHHO-HayuYHOT'0 MHUPOBO33PEeHUSI.

Cojgepkanre yuebGHOrO Kypca HarpaB/ieHO Ha 3akKpeljieHHe 3HaHWM, TMOJIyUeHHBIX IPU H3yUeHWH Kypca Ha YpPOBHE OCHOBHOIO OOIIero
oOpa3oBaHusi, ¥ Ha Pa3BUTHe MPEACTABAEHHUH O C/yYalHBIX BeIWUYMHAX M B3aUMOCBSI3SIX MEXIY HUMH Ha Ba)XHBIX IPHUMepaXx, CHXKeThl KOTOPbIX
TIOYePITHYThI U3 OKPY’KAIOI[ero Mupa. B pesy/braTte y 00y4daroIuxcs Z0/DKHO ChopMUPOBaThLCs MTpeCTaB/IeHre 0 HarboJjiee yrioTpeOUTeIbHBIX M 00IIHX
MaTeMaTHUYeCKUX MO/IeJISIX, UCIO/b3yeMbIX /il OMHCAHUS AHTPOIMOMETPUUYECKHX U AeMorpapuuecKux BeIMUMH, TOTPEIIHOCTeH B pa3/MyHOrO poja
H3MepeHMUsIX, JJIMTeIbHOCTH 0e30TKa3HOH paboThl TEXHUYECKHX YCTPOMCTB, XapaKTePUCTUK MACCOBLIX SIB/IEHHI U TIPOLIECCOB B 00IIIeCTBe.

B COOTBeTCTBUM C yKa3aHHBIMH LIEJIIMH B CTPYKTYpe y4eOHOro Kypca «BeposTHOCTb ¥ CTaTHCTHKa» [/t YPOBHSI CpejHero o6iiero oopa3oBaHus Ha
6a30BOM ypOBHE BbI/|e/IeHbI C/Ie/YIOIIHe OCHOBHbIE COfepyKaTe/ibHble MMHUK: «CiydaiiHble COOBITHS U BePOSATHOCTH», «C/ydaliHble BeJIMUMHBI U 3aKOH
OOJIBIIINX YKCEII».

Ba)kHyr0 yacThb yueOHOro Kypca 3aHHMaeT HM3yueHHe IeOMeTPHYeCKOro ¥ OGHHOMMAanIbHOIO paciipefie/ieHHid W 3HAaKOMCTBO C UX HeIpepbIBHBIMU
aHajIoraMM — MO0Ka3aTe/IbHbIM ¥ HOPMaJ/IbHBIM pacIipeZie/IeHUsIMH.




Copepxanvie nuHUM «CriydaliHble COOBITHSI M BEpPOSTHOCTH» CIY)KUT OCHOBOM /i1 (pOPMUPOBaHUSI TIpe[CTaB/AeHUd O pacrpefiesieHUuu
BEPOSITHOCTe MeX/y 3HAueHUSIMM CIyJYaliHBIX BeMUMH, a TakKe 3Ta JIMHUA HeoOXoguMma Kak 0a3a [y u3ydeHHs 3aKOHA OOMBIINX uuCcen —
byHIaMeHTaIbHOTO 3aKOHa, [eHCTBYIOIIero B TpPUpOJie U 00lecTBe M UMeKIero MaTeMaTuueckyro ¢opManu3auyio. CaM 3aKOH OOMBILIMX UuCes
Tipe/ijlaraeTcsi B 03HAKOMUTEILHOM (popMe C MUHUMA/IbHBIM MCII0/Tb30BaHHEM MaTeMaTHueckoro opmMaiisma.

TeMmbl, CBsi3aHHbIE C HETPePLIBHBIMU CTy4YaliHbIMK BeTMUMHAMMU, aKLIeHTUPYIOT BHUMaHHe 00yuaroIuMxcs Ha OMUCAaHWW U U3YYeHHUH CIydaliHbIX
SIBJIEHUI C TIOMOIIBbIO HempepbiBHbIX (yHKUME. OCHOBHOe BHHMMaHUE Y/e/sieTCsl T0Ka3aTelbHOMY W HOPMaJbHOMY pacripefiesieHHsiM, TIPH 3TOM
Tipe/riosaraeTcs 03HaKOMUTe/TbHOe U3yueHre MaTepuasa 6e3 0Ka3aTe/bCTB MPUMeHsieMbIX (paKTOB.

MECTO KYPCA B YYEBHOM IIV/TAHE

OO0i1iee yKC/IO0 YaCoB, PEKOMEH/IOBAaHHBIX /IS M3yUeHUsT yueOHOro Kypca «BeposTHOCTb U cTaTUCTHKa» — 68 uacos: B 10 Kinacce — 34 yaca (1 vac B
Hejiest0), B 11 knacce — 34 yaca (1 yac B Hefiento).

COJEPXAHUE OBYYEHUSA
10 KVIACC

I[pescTaBneHye JAHHBIX C TIOMOIIBIO Tabmu 1 AuarpamM. CpegHee apudmMeTrueckoe, MeAriaHa, HaMOOJIbIIIee ¥ HaUMeHbIllee 3HaUeHUs], pa3Max,
JIUCTIepCUs U CTaHZAPTHOE OTK/IOHeHHe YUCIOBbIX HabOpOB.

CnyyaiiHble KCIepUMEHTHI (OTBIThI) U C/TyYaiiHble COOBITHSI. DJjieMeHTapHble COObITUs (MCXOAbI). BepOSTHOCTh C/TydaliHOTO COOBITHS. BM30CThb
YacTOThl U BEepPOSITHOCTU COObITHMH. CrydaliHble OMBITHI C PABHOBO3MOKHBIMH 3/IeMEHTAapHBIMU COOLITUSMH. BeposiTHOCTM COOBITMIA B OIBITaX C
PaBHOBO3MOXXHBIMH 3/IeMEHTaPHBIMU COOBITHSIMU.

Onepatu Haji COOBITUSIMU: TIepeceueHure, 00belHeHe, TIPOTUBOMOIOXKHbIe COOBbITHS. JJuarpamMmel Ditsiepa. Popmyra CloXeHHsl BePOSITHOCTeH.

Yc/10BHast BEPOSITHOCTh. Y MHOXKEHHE BeposiTHOCTeH. [lepeBo ciydaiiHoro skcriepumenTta. @opmyria rosiHol BeposSTHOCTH. He3aBrcHMBIe COOBITHS.

KombrHaTopHoe rpaBuio yMHOKeHUs. [TepectaHoBKY U akTopuan. Yucno couetanuid. TpeyronbHuk [ackans. @opmysa 6uHoma HbroToHa.

brHapHBIM C/TyyaliHBIA ONBIT (UCIIBITaHKE), yCliex U Heyzauya. HesaBrucrMmble ucnbiTaHusl. Cepusi He3aBUCUMBIX MCHBITAHUM 10 T1EpBOr0 ycliexa.
Cepusi He3aBUCUMBIX MCTbITaHUM bepHyu.

CnyuaiiHas BenvuuHa. Pacnipegenenue BepositHOocTel. [luarpamma pacripefenenusi. [IpuMepsl pacnpefeneHuii, B TOM 4UC/ie, TeOMETPUUECKOe U
O6uHOMMATBHOE.

11 K/TACC

Yucnosblie XdpPaKTePHUCTHUKH CJIy‘-IElﬁHbIX BE€/IMYMH: MaTeMaTHUUeCKOe O0XHWJdaHHWe, OUCIIepCUSd U CTaHAAPTHOE OTKJ/IOHEHHE. HPI/IMEPBI MMpUMEHEHUA
MaTeMaTU4eCKOro O)XuaaHud, B TOM UYHC/Ie B 3a/d4dX M3 HOBCGAHEBHOI\;I JKHU3HU. MareMaThdeckoe OXKiaHre 6PIH&pHOI>i CJ'Iy‘IElfIHOfI Be/IMYHHBI.



MareMaThueckoe OKH/IaHHe CYMMbI CJIy4aliHbIX BeJMuYMH. MareMaTUueckoe OKHJIaHHWe U JUCIepCUsi TeOMeTpPUUYecKoro M OWHOMHAIbHOTO
pacrpe/ie/ieHUu.
3akoH 00JIBIIMX YKMCesT U eT0 PoJib B HayKe, TIpUpoje U ob1iecTBe. BoIOOPOUHBINM MeTO, MCC/IeJOBaHUM.
[IpyMeps! HempepbIBHBIX CAydalHbIX BequuyuH. [ToHATHe O MIOTHOCTM pacripefiesieHys. 3a/laud, NPUBOJSALME K HOPMaabHOMY pacrpe/eneHuto.
[ToHsiTME 0 HOPMAa/ILHOM pacrpe/ie/IeHUH.
IIJTAHUPYEMBIE PE3YJIbTATHBI

JINHHOCTHBIE PE3YJIbTATbBI

JIMUHOCTHBIE Pe3y/IbTaThl OCBOEHUS TIPOTPAMMbI yueOHOTO rpeMeTa «MaTeMaThKa» XapaKTepU3yoTCs:

I'paxjaHCcKoOe BoCIMTaHHUe:

Cc(OpPMHPOBAHHOCTBIO TPAXKJAHCKOM TIO3UIIMK 00YUaroIerocst Kak akTUBHOTO U OTBETCTBEHHOTO UjieHa POCCUHCKOTO 00ITeCcTBa, Mpe/ICTaB/IEHUEM O
MaTeMaTHUeCKHWX OCHOBaX (hYHKIIMOHUPOBAHUS pa3/UUHbIX CTPYKTYP, SIBJIeHWUH, TIPOLie/lyp Tpa)kJaHCKoro ob1ijecTBa (BbIOOPHI, OMIPOCHI U TIP.), YMeHHeM
B3alMO/IeNCTBOBATD C COLIMATLHBIMUA HHCTUTYTaMU B COOTBETCTBUM C UX PYHKLMSIMU U Ha3HaUeHUEM.

IIaTproTHuecKoe BOCIMTaHHUeE:

chOpMHPOBAHHOCTBHIO POCCUMCKON IPaKAAHCKOW W@HTUUHOCTU, YBa)K€HUS K TPOIIVIOMY U HacCTOSAIeMY POCCHUNUCKON MaTeMaTHUKH, 1IeHHOCTHBIM
OTHOIIIEHHEM K [JOCTW)KEHUSIM POCCUMCKUX MaTeMaTMKOB M POCCHMMCKOM MaTeMaTHMUeCKOM ILIKO/bl, K HCI0/Ib30BaHHI0 3TUX [JOCTWKEHUN B APYrUX
HayKaXx, TeXHOJIOTUSIX, cepax SIKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOr0 BOCIIUTAHMA:

0CO3HaHHEM /IYXOBHBIX 1[eHHOCTel POCCUMCKOT0 Hapo/ia; CPOPMUPOBAHHOCTbIO HPAaBCTBEHHOTO CO3HAHUSI, STUUECKOTO MOBeZieHUs], CBSI3aHHOTO C
MIPaKTUYeCKUM MTpUMeHeHUeM JOCTKeHUN HayKU U [1esiTe/IbHOCTBI0 YUEHOT0; OCO3HAaHKEeM JIMUHOTO BK/IaZia B TIOCTPOeHHe YCTOMYMBOTO Oyyiiero.

JcTeTHUYecKoe BOCIUTaHue:

3CTeTUUECKUM OTHOLIIeHHeM K MHDY, BK/IOuUasi 3CTeTMKYy MaTeMaTHyeCKUX 3aKOHOMepHOCTel, OOBeKTOB, 3a/jau, pellleHui, pacCyXIeHWi;
BOCIIPUMMYMBOCTBIO K MaTeMaTUUeCKHUM aclieKTaM pPa3/M4HbIX BUJOB UCKYCCTBA.

du3snyeckoe BOCIUTAHHE:

Cc(OPMHPOBAHHOCTBI0 YMEHHS TIPUMEHSITh MaTeMaTHUeCKWe 3HaHWs B MHTepecaxX 37l0pOBOro U Oe3omacHoro oOpasa >KHW3HH, OTBETCTBEHHOTO
OTHOLIIEHUST K CBOEMY 3/I0pPOBbIO (3710pOBOe TMHTaHWe, COa/laHCUPOBAHHBIM peXUM 3aHATUM W OT/AbIXa, perysspHas ¢u3nyeckas aKTUBHOCTD);
(b131UeCcKOro COBepIlIeHCTBOBAHUS, MPY 3aHATHUSX CIIOPTUBHO-03/10POBUTEILHOMN AeSTe/TbHOCTBIO.

TpyaoBoe BociUTaHUe:

TOTOBHOCTBIO K TPYZY, OCO3HAHUEM LIEHHOCTH TPYZOII00UST; MHTEPECOM K Pa3/MUHbIM chepaM NpodecCHOHATbHOMN /1esTe/TbHOCTH, CBS3aHHBIM C
MaTeMaTHUKOU U eé MpUIoyKeHUsIMHA, YMeHHEeM COBepIIaTh 0CO3HAHHKIN BbIOOp Oyayirieil npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHbIE TIIaHbI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHyecKoMy 00pa30BaHMI0 M CaMOOOpAa30BaHWIO Ha TPOTSHKEHWW BCeH JKM3HH; TOTOBHOCTHIO K AKTMBHOMY
yuaCTHIO B pPellieHUM MPaKTUUeCKHX 3a/lau MaTeMaTHYecKoU HarpaBIeHHOCTH.

JK0/I0THYeCKOe BOCIIUTaHHe:



c(OpPMUPOBAHHOCTBIO 3KOJIOTMUECKOW KYIbTYPbI, TIOHUMaHUeM BJIMSHUSI COLIMATbHO-9KOHOMHUYECKHUX TIPOLIECCOB Ha COCTOsTHMe TIPUPOAHON U
COI[MA/ILHOW CpeJibl, OCO3HAHWEM TJI00a/IbHOTO XapaKTepa 3KOJIOTUYEeCKUX MpoO/ieM; OpHeHTal[dell Ha TpUMeHeHWe MaTeMaTHUeCKUX 3HaHWUW ist
peliieHUs 3aJjau B 00/1aCTU OKPY»Karolleil cpe/ibl, TJIaHUPOBAHKSI TIOCTYITKOB U OLIEHKU MX BO3MOYKHBIX TTOC/Ie/ICTBUM /il OKpYyKatolleld cpefibl.

IleHHOCTH HAyYHOT'0 TTO3HAHUS:

c(OpMUPOBAHHOCTEI0 MUPOBO33pEHUS], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKU W OOIeCTBEHHOMN IMPaKTUKH, TTOHUMaHUeM
MaTeMaTHUeCKOW HayKH Kak C(epbl uesloBeUeCKOU eATeIbHOCTH, ITAllOB €€ pa3BUTHS U 3HAUMMOCTH [I/Isl Pa3BUTHS LIUBU/IA3AL[AH; OBJIaZIEHUEM SI3bIKOM
MaTeMaTUKd W MaTeMaTh4yeCKOW Ky/JbTypol KaK CpeJICTBOM I[103HaHWs MMpa; TOTOBHOCTBIO OCYIIECTB/STh TPOEKTHYH0 W UCC/Ie[0BaTelbCKYH
JIeITeTbHOCTh UHAVBU/Tya/lbHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MerarpeiMeTHbIe DPe3y/bTaThl OCBOEHHSI TPOrpaMMbl yueOHOro mpeaMeTa «MareMaTHKa» XapaKTepU3YIOTCS OB/aZileHHeM YHHBEepCaTbHBIMU
no3Haeame/bHbIMU OelicmeusiMu, YHUBEePCAAbHbIMU KOMMYHUKAMUBHbIMU 0elicmeusiMu, yHUBEPCANbHbIMU pe2yasimueHbIMU Oelicmeusimu.
1) YHueepcanbHble no3naeamenbHble Oelicmeus, obecneuusarom opmuposaHue 6a308bIX KOSHUMUBHbIX npoyeccos obyuaroujuxcsi (oceoeHue
Memo008 NO3HAHUSL OKPYHCarowje2o Mupd; npuMeHeHue 102u4ecKux, Uccae0o8amenbckux onepayuil, ymeHutl pabomams ¢ uHgopmayueti).

Ba3oBble 1ornuecKne JeicTBHA:

® BBIB/IATE W XapPAKTePU30BaTh CYIeCTBEHHbIE TIPU3HAKA MaTeMaTHUeCKMX OOBbeKTOB, TIOHATHM, OTHOIIEHWM MEXAY TOHSTHSIMU;
(dbopMyTpOBaTh OTIpe/ieieHus] MOHATHUH; YCTaHAB/IMBaTh CyIeCTBeHHBIN MPU3HAK KIacCH(UKAIU, OCHOBaHUS /i1l 0000IeHNs M CPaBHEeHWs],
KPUTEPUH MTPOBOJVMOTO aHa/Ti3a;

® BOCTIIPUHMMATb, (OPMYIMPOBaTH W TPeoOpa30BbIBaTh CYXKEHWs: yTBepAWTe/lbHble W OTpHUIiaTe/bHble, eJWHUUYHbIe, YaCTHbIE U OOILUe;
YCIIOBHBIE;

® BBISB/IATH MaTeMaTUUYeCKe 3aKOHOMEPHOCTH, B3aMOCBSI3U M TTPOTHBOpeuns B (aKkTax, JAaHHBIX, HAOMIOeHUSAX U YTBEP)KAEHUSX; Mpe/|Iararh
KPUTEPHH [|J1s1 BBISIB/IEHUS 3aKOHOMEePHOCTeH 1 ITPOTHBOPEUHif;

e [1e/1aTh BBIBO/IbI C UCIIOIb30BaHHEM 3aKOHOB JIOTHKH, /IeIyKTUBHBIX U MHAYKTUBHBIX YMO3aK/IFOUeHHUH, YMO3aK/IFOUeHHH 110 aHaIorvy;

® T[IPOBO/IUTb CAMOCTOSITENIHO /IO0Ka3aTe/bCTBA MaTeMaTHUeCKHUX YTBep)KZeHWi (TIpsMble ¥ OT TIPOTHBHOTO), BBICTPAHUBATh apryMeHTALUIo,
TIPUBOJUTH TIPUMEPHI ¥ KOHTPITPUMEpPBI; 000CHOBBIBAaTb COOCTBEHHBIE CY>KJEHHS Y BEIBO/IBI;

e BbIOMpaTh crioco® perreHus: yueOHOM 3afaud (CpaBHMBATh HECKOJIBKO BapHMAHTOB pellleHMs, BbIOMpaTh Hauboree MOAXOJAMIMN C YUETOM
CaMOCTOSITe/TBHO BbI/le/IeHHBIX KDUTEPHEB).

Ba3oBble ucciefoBaTe/IbCKHe AeUCTBUA:

®  JCIO/b30BaTh BOMPOCKHI KaK MCCIIe/I0BATeIbCKUI MHCTPYMEHT TI03HaHUsT; (YOPMY/IHMPOBaTh BOMPOCH], PUKCUPYIOIMe POTHUBOpPeUre, pobiemy,
yCTaHaB/IMBaTh UCKOMOe U JaHHOe, ()OPMHUPOBATh TUIIOTEe3Y, apI'YMEHTUPOBATh CBOIO TTO3ULIMIO, MHEHNE;

® T[IPOBO/IUTb CaMOCTOSITE/IbHO CIJIAHMPOBAHHBIMA 3KCIIEPUMEHT, MCC/ie/[0BaHUe TI0 yCTAaHOBIEHUI0 OCOOEHHOCTeH MaTeMaTHuecKoro oOBekTa,
sSIBJIEHUs, TIPOLIeCCa, BBISIBIEHUIO 3aBUCMOCTel MeXKIy 00beKTaMH, SIBIeHUSIMU, TTPOLIeCCaMy;



e CcamMoCTOsITe/IbHO (hOpMy/TUpOBaTh O0000IIEHWsT W BBIBOABI IO pe3y/bTaTaM IPOBEAEHHOTO HAOJIOZIeHUsI, WCC/Ie/0OBaHUsA, Ol€HUBATh
JIOCTOBEPHOCTH ITOJTyU€HHBIX Pe3y/IbTaTOB, BEIBOZOB U 0000IIeHHIA;

® TIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOI[ECCa, @ TAKXKe BBIJIBUTaTh MPE/ITIOIOXKEHUS O €T0 Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pabora c uadopmanueit:

®  BBISAB/IATH AeULUTH UHGOPMALUU, JaHHBIX, HEOOXOAUMBIX /ISl OTBeTa Ha BOTIPOC U JI/Isl pellieHus 3a/jauu;

e BbIOMpaTh MHGOpPMAIMIO W3 MCTOUHWKOB DAa3/IMUHbIX THUIIOB, aHaIM3UPOBaTb, CHCTEMATH3UPOBaTh W WHTEPIIPeTHPOBaTh WHGOpPMALUIO
Pa3/IMUHbIX BUZIOB U (hOPM TIpe/ICTaB/IeHUST;

® CTPYKTYPUPOBaTh MH(OPMAI[UIO, PE/ICTABIATE €€ B Pa3/INUHbIX (hOpMax, WUTFOCTPUPOBATh rpaduuecky;

e OIIEHWBaTh HAZIEKHOCTh MH(OPMAITUH 110 CAMOCTOATEBHO CHOPMYTUPOBAHHBIM KPUTEPHSIM.

2) YHugepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuusarom cqpopmMupo8aHHOCMb COYUAIbHbIX HABbIKO8 0OYUarUWUXCH.

Oouenmue:

e BOCIIPUHUMATh ¥ (JOPMY/IMPOBATh CY>K/I€HHSI B COOTBETCTBUHM C YCJIOBUSMU U 11e/IIMHU OOIIEHUS; ICHO, TOUHO, TPaMOTHO BbIPaXXaTh CBOIO TOUKY
3peHMsI B YCTHBIX U TTUCBMEHHBIX TEKCTaX, /IaBaTh IMOSICHEHHS TI0 XO/1y PellleHus 3a/lau, KOMMEHTHPOBATh TIOJTyUeHHBIH pe3y/bTar;

e B Xo7ie 00CY>KIeHHs 3a7iaBaTh BOTIPOCHI TI0 CYIIeCTBY 00CYy»/jaeMOi TeMbl, Tpo0/IeMbl, peliaeMoi 3a/lauy, BbICKA3bIBaTh H/IeH, HalleJleHHbIe Ha
TIOUCK pellleHUsI; COTIOCTaB/ATbh CBOU CY)KJEHUS C CY>KIeHUsMU APYTrUX YUaCTHUKOB /iManora, 00HapyKMBaTb pa3/iMule U CXOJCTBO TO3ULIUM; B
KOPpeKTHOI opMe opMy/TMpPOBaTh Pa3HOT/IaCHsl, CBOM BO3paXKeHUs;

® TIPeACTaBNATh Pe3y/bTaThl PEIleHUs 33/jaud, KCTIepUMEHTa, WCC/Ie/[OBaHUs, TTPOEKTa; CAMOCTOSTeTbHO BbIOMPATh (hOpMaT BBICTYIIEHUS C
yuE€TOM 3a/1ay rpe3eHTalui U 0COOeHHOCTeN ayITUTOPUH.

CoTpyjHHnuecTBO:

® TIOHMMaTh W WCIO/b30BaTh MPEUMYIEeCTBA KOMAaHAHOW W WHAWBUAYATbHOW pabOTHl TPH pelleHHuH Y4eOHBIX 3a[au; TPUHUMATL I[e/b
COBMECTHOM [1esiTeJIbHOCTH, TIJIaHUPOBaTh OPTraHM3al[dI0 COBMECTHOM paboThbl, pacripefesiiTb BHAbI paboT, [0TOBapuBaThCs, OOCYXAaTh
TIPOIIECC U pe3y/ibTaT paboThl; 06001[aTh MHEHUST HECKOJTbKUX JTHO/IeH;

® y4yaCTBOBaTh B TPYIIOBBIX (hopMax paboThl (00CYKaeHUsI, 0OMEeH MHEHUM, «MO3TOBbIe IIITYPMbI» M WHBIE); BHIMIOHATH CBOIO YacTh pabOThI U
KOOP/IMHUPOBaTh CBOW [JIeMCTBUSI C JPYTMMH ujieHaMH KOMaH/Ibl; OL[eHMBAaTh KaueCTBO CBOEro BKJa/la B OOMIMM TPOAYKT IO KPUTEpUsM,
copMyTMPOBaHHBIM YYaCTHUKAMHU B3aUMO/IECTBUSI.

3) YHugepcanbHble peyassmueHble Oelicmausi, obecneyugarom (popmuposaHue CMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranusanus:

COCTaBJISITh TUIaH, aJTOPUTM pellleHusl 3a/jaud, BbIOMpaTh CrOCO0 pellleHHsi ¢ YYETOM HMEIOLUXCsS PecypCoOB U COOCTBEHHBIX BO3MOXXHOCTEH,

apryMeHTUPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C yUETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb:

® BJaJeTh HaBbIKaMHU T103HaBaTeNbHON pedieKCMM KakK OCO3HaHWs COBepIIaeMbIX [eHMCTBUNM U MbICIMTE/BHBIX TPOLIECCOB, UX pPe3y/bTaToB;
B/aZieTh criocobamMu caMOTIPOBEPKH, CAMOKOHTPOJIS TIPOLIeCca M pe3yJibTaTa pellieHrs MaTeMaTHUeCcKon 3a/1auy;



e Tpe/iBU/IeTb TPYJHOCTU, KOTOPble MOTYT BO3HMKHYTb TIPU pelleHUM 3a/laul, BHOCUTb KODPEKTHBbI B [esiTeJIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENTBLCTB, JAHHBIX, Hal/IEHHBIX OMIMOOK, BbISIBIEHHBIX TPY/IHOCTEH;

e OIIEHWBaTh COOTBETCTBHE Pe3y/bTaTa I[eJId U YCIOBHUSIM, OOBSICHATH TPUUWHBI JJOCTHXKEHUSI UM HEOCTH)KEHHUST Pe3y/IbTaTOB JesSTe/TbHOCTH,
HaXO/IUTh OIIUOKY, aBaTh OLIEHKY MPUOOPETEHHOMY OITBITY.

INPEAMETHBIE PE3YJ/IbTATbBI

10 KJTACC

YuTaTh U CTPOUTH TaOIULIBI U TUATPAMMBI.

OrmepupoBaTh MOHATUSMU: CpefiHee apudMeTryecKoe, MeJriaHa, HanboJblllee, HAMMeHbIIlee 3HaueHHe, pa3MaX MaCcCHBAa UHC/IOBBIX JIaHHBIX.

OmnepupoBaTh MOHATUSMU: CTyYalHbBIN 3KCTiepUMeHT (OTbIT) U C/TyuaiiHoe cOOBITHE, 3/ileMeHTapHOe COObITHe (3/1eMeHTApHBIM UCXO) CTy4aiiHOTO
OTTbITa; HAXOAUTH BEPOSTHOCTU B OMBITAX C PABHOBO3MOKHBIMH C/TYYalfHBIMU COOBITHSIMU, HAXOJWTH U CPaBHUBATh BEPOSTHOCTUA COOBITHIA B M3yUeHHBIX
CJlyyaliHbIX SKCIIepUMeHTax.

Haxogute u ¢opMynrpoBaTh COOBITHS: TepeceueHre W 00befWHEHHE [JaHHBIX COOBLITHH, COOBITHE, TIPOTHUBOIIOIOXHOE AAHHOMY COOBITHIO;
T10JTb30BaThCsl AUarpaMMamMiu Diiiepa U (opMy/Ioi C/I0’KeHHsT BepOSTHOCTEH MpU pellieH|H 3a/jau.

OrmeprpoBaTh MOHSATUSMH: YCJIOBHAsi BEPOSITHOCTh, He3aBUCHMbIe COOBITHS; HAXOAUThH BEPOSITHOCTH C TIOMOII[BIO TIPaBU/Ia YMHOKEHHSI, C TIOMOIIIBIO
JlepeBa C/Ty4aiiHOTO OITbITa.

[TpumeHsATH KOMOMHATOPHOE MTPABU/IO YMHOKEHHSI TIPH PeLleHrH 3aau.

OnepupoBaTh MOHATUSMU: UCITbITaHUe, He3aBUCUMbIe UCTILITAHKUS, CepUsi UCTIbITaHUM, yCIieX U Hey/laua; HaX0JUTb BePOSITHOCTH COOBITHH B cepyun
He3aBUCHUMBIX UCITBITAaHUH /10 TIePBOTO yCriexa; HaXOJUTb BePOSTHOCTH COOBITHI B CepUH UCTIBITaHUM bepHysuiu.

OmnepupoBaTh MOHATUSIMU: C/TydaiiHasi BeJIMUMHA, pacripe/iesieHre BeposTHOCTeH, JuarpaMMa pacrpe/iesieHusl.

11 K/TACC
CpaBHUBaTh BePOSTHOCTY 3HAUEHU C/TyualiHOUM BeJTMUUHBI 10 PacIipefie/ieHUI0 WK C TIOMOIIIbIO AUarpamMm.
OmnepupoBaTh MOHATHEM MaTeMaTUYeCKOro O)KU/IaHUsl; TIPUBOIUTh MPUMephl, KaK TTPUMeHsIeTCsl MaTeMaTHuecKoe OXKUJaHue CTydyaifHoW BelTMUUHbI
HaXO/IMTh MaTeMaThuyecKoe OKU/jaHue o JaHHOMY pacrpeziesieHU0.
Vmetb nipeficTaB/ieHNe O 3aKOHe OOJIBIINX UnCell.
VimeTs nipeficTaB/ieHre 0 HOPMa/IbHOM pacIipefiesieH|H.

IIOYPOYHOE IVTAHUPOBAHUME
10 K/TIACC



No J/1eKTpoHHbIe IU(pPOBbIe Ko/muecrBo
CopepxaHue Tema ypoka
n/n o0pa3oBare/ibHbIE PeCypChl 4acoB
| Pa3pen. IlpescraBieHye JaHHBIX U TTpe/icTaB/IeH e JAHHBIX C TIOMOIIHIO bubmoreka [JOK
- | omucare/IbHasA CTAaTHUCTHUKA (4 4) TaBITUI U arpaMM https://m.edsoo.ru/25c6d12b
[IpencraBneHue JaHHBIX C TOMOIIbIO
tabvi 1 guarpamm. CpeiHee CpegHee apudmeTrHueckoe, MeiaHa, bubmoreka [JOK
2 apudmMeTHUecKoe, MeJjiaHa, HauboJIbIlIee HauboJsIbITIee U HaMeHbIIlee 3HaUeHus, https://m.edsoo.ru/dd00738d
Y HauMeHblllee 3HaUeHUsI, pa3Max, pasMax, AUCTIepCHsi, CTaHJapTHOe
JIACTIepCHsl, CTaHAAPTHOe OTK/IOHEeHUe OTKJIOHEHHe YMCJIOBbIX HabOpOB
UHCIIOBBIX HAOOPOB CpegHee apudmeTrHueckoe, MeinaHa, bubmoreka [JOK
3 Haubo/iblllee ¥ HavMeHblllee 3HaueHHUs, https://m.edso0.ru/98645f6¢
pasMax, AUCTepCUsi, CTaHJapTHOe
OTKJIOHEHHWE UMCJIOBbIX HabOpOB
CpenHee apudmeTrueckoe, MeuaHa, bubmoreka LJOK
4 HauOo/IbIlIee ¥ HaUMeHbIllee 3HaUeHMs, https://m.edsoo.ru/7c¢9033a8
pa3Max, AUCTepCusi, CTaHapTHOe
OTKJ/IOHEHHe YHC/IOBBIX HAaOOPOB
Pa3paen. CiyuaiiHble ONBITBI U CrnyuaiiHble 5KCIiepUMeHThI (OTbIThI) U bubmoreka [JOK
5. CTy4daiiHble COOBITHSA, ONMBITHI C C/lyuyaiiHble COOBITHSA. DeMeHTapHbIe https://m.edsoo.ru/347c1b78
PaBHOBO3MO)KHBIMH 3/1eMeHTapPHbIMHU coOBITHS (MCXOZBI)
ucxoaamH (3 1) BeposITHOCTE C/TyuaiiHOTO COOBITHSI. bubnuoreka LIOK
6 5 BeposiTHOCTH COOBITHIA B OTIBITAX C https://m.edsoo.ru/64d75244
’ CryvaliHble 5KCriepUMeHTB! (OTIBITbI) U PaBHOBO3MO)KHBIMH 3JIeMeHTapHbIMU
c/lydaiiHbie COOBITHS. DleMeHTapHbIe COOBITHUSIMMU
coGLITflﬂ (ucxoppl). BeposTHOCTB Bu6uoreka [TOK
c/lygaifHoro coObITHs. BeposTHOCTH . https:/m.edsoo.ru/Se8fa94a
7| COOBITHIA B OMBITAX C PABHOBO3MOXKHBIMU BeposTHOCTS C/TyyaiiHoro cobbITHS. DS :
3/7IeMeHTapHBIMU COOBITHSIMM. Tpaxiueckas pabora
[TpakTHueckas paboTa
Pa3gen. Onepanuu Hajl COOBITUAIMH, Omneparyu Hafi COOBITUSIMHU: TIepeceueHue, | bubmmoreka [IOK
8. C/I0)KeHHe BeposiTHOCTeM. (3 u) obbeguHeHre COOBITHH, https://m.edsoo.ru/221c622b

Omneparnyu Hajl COOBITUSIMU: TIepeCceueHue,

TIPOTHBOIIOJIOXKHBIE COOBITHS. [IarpaMMbI




o0BbeiHeHre COOBITHH,
TIPOTUBOIIOJIO)KHBIE COObITUS. [luarpaMmbl
Ounepa. Popmyna C/I0XKeHUs

Jusnepa

Oneparyu Hajl COOBITUSIMU: TIepeceueHue,
obbeguHeHre COOBITHH,

bubmoreka LJOK
https://m.edsoo.ru/cc10cle2

BepOsITHOCTeN TIPOTHBOIIOJIO)KHBIE COOBITHS. JluarpaMmbl
Ounepa
bubmoreka LJOK
10. dopmyia C/I0)KeHHsT BepOSTHOCTeH https://m.edsoo0.ru/3057365d
Pa3pen. Y c1ioBHasi BepOATHOCTD, /jepeBo | Y CJIOBHas BEPOATHOCTb. Y MHOKEHHe bubmoreka LJOK
11.| coryuyaiiHoro omnbITa, GopmyJia MOTHOM BEepOSITHOCTeN. [lepeBo C/iy4aliHOrO https://m.edsoo.ru/9a408d25
BEpPOATHOCTH U He3aBHCUMOCTD SKCIIepYMeHTa
cobbITHii (6 1) Y c/i0BHast BEPOSITHOCTh. Y MHOXKEHHE bubmuorteka LJOK
12.| YC/IOBHas BEPOATHOCTh. Y MHOXKeHUe BepOATHOCTeN. [lepeBo c/iyyaiiHOro https://m.edsoo.ru/ble76d3a
BEepOSITHOCTeN. [lepeBo C/iy4aliHOTO 9KCrepuMeHTa
9KCHepHMeHTaI'{q)OPMyHa HOHH%H YcioBHast BepOSATHOCTh. Y MHOXKEHUe bubmoreka LJOK
13.| BeposTHOCTH. HesaBucHMBIe COOBITHA BepOSTHOCTeHA. JIepeBo CyuaiHoro https://m.eds00.ru/47fb6b1 1
5KCIIepYMeHTa
bubmoreka LJOK
14. ®opmysia MoTHON BePOSITHOCTH https://m.edsoo.ru/15941bec
15 dopmya MOIHOM BEPOSITHOCTH. Bubmiorexa LIOK
. He3aBHcHMbIE COBLITIS https://m.edsoo.ru/a9ec13c8
bubmoreka LIOK
16. KonrposbHas pabota https://m.edsoo.ru/e3dd5ac9
Pa3gen. JsieMeHThI KOMOMHATOPUKH bubmoreka LJOK
17.] (4 a) KombuHaTOpHOE MPaBUIIO yMHOXKEHHUS https://m.edsoo.ru/29dc6cb9
KoMb6uHaTopHOE MpaBUi0 YMHOXKEHHUS. bubmoreka LJOK
18. [lepecTaHOBKY ¥ (pakTOpHA https://m.eds00.1u/2270cf70

ITepectaHoBKY U dakTopuas. Yucio




couetaHu. TpeyronbHUK Ilackans.

bubmoreka LJOK

19.|  ®opmyna 6unoma HerotoHa ducro coyeTaHui https://m.edsoo.ru/d58ce6d 1
) TpeyronbHUK I[Tackans. @opmysia 6MHOMa Bubmmorexa LIOK
0. HbI0TOHA https://m.edsoo.ru/7904dfb0
Pa3pesn. Cepuu nociepoBare/IbHBIX BuHapHbIi cyuaiiHblii onbIT (McribiTanue), | bubmoreka IJOK
1 ucnbiTaHui (3 u) ycrnex U HeyZiaua. He3aBucumbie https://m.edsoo.ru/fa47998f
| bunHapHBIM C/1yyaliHbIM OMBIT (MCIIBITaHKE), | UcnbITaHus. Ceprst He3aBUCUMBIX
ycriex U Heyzaua. HesaBucumbie VICTIBITAHWH JI0 TIEPBOrO ycrexa
ucnbiTadys. Cepusi He3aBUCUMBbIX .
A. -ep Cepusi He3aBUCUMbBIX UCTIBITaHUM Bubmoreka LIOK
22.| wucnobITaHuM 0 nepBoro ycrexa. Cepust RS https://m.edsoo.ru/2e1f2368
HEe3aBUCUMBbIX UCTIbITaHUN bepHysiu. PHY
[IpakTryeckast paboTa C UCTO/b30BAHKEM Cepusi He3aBUCUMBIX UCTBITaHUMH. bubmuorteka LJOK
23.| 9JIEKTPOHHBIX Tab/IML| [MTpakTrueckas paboTa ¢ ucnonb3oBaHueM | https://m.edsoo.ru/e9572a68
3JIEKTPOHHBIX Tab/IHL]
Pa3pen. CiyuaiiHble BeJIMYUHBI U bubmoreka LIOK
24.| pacnpepenenus (6 u) CryvanHas Be/M4IiHa https://m.edsoo.ru/f4al5al4
)5 CnyuaiiHas BSJII/IT-II/IHa. Pacripenenenue Pacripe/ienieHue BepOATHOCTEH. bubmoreka LJOK
.| BeposiTHOCTei. [Tuarpamma JliarpaMma pacripezieeHus https://m.edsoo.ru/639be9aa
pacripezenenusi. Cymma U rpov3BefieHre
%6 C/lyuaHbIX Be/MUUH. [Ipumepsl CyMMa 1 npousBe/ieHHe CTy4aliHbIX BubmoTexa LIOK
-| pacmpefesieHHl, B TOM YKUC/Ie Be/TMYMH https://m.edsoo.ru/6dc7{f39
reoMeTpuUecKoe ¥ OMHOMHABEHOE
5 CyMMa ¥ npoM3Be/ieHHe CTy4aiHbIX Bubmiorexa LIOK
7. BeTUYMH https://m.edsoo.ru/51b7ed5f
28 [TpumepsI pacrpe/iesieHHi, B TOM YUC/Ie Bubmiorexa LIOK
. reoMeTpUYecKoe i GHHOMUAILHOE https://m.edsoo.ru/c2757cc3
29 [TpumepsI pacrpe/ie/sieHHi, B TOM YUC/Ie Bubmiorexa LIOK

reoMeTpuyeckoe u OMHOMMA/IbLHOE

https://m.edsoo.ru/91e08061




Pa3gen. [ToBTOpenue, 00001eHHeE,

[ToBTOpEeHMe, 060011IeHE U

bubmoreka LJOK

30.| cucremaTuzanusa 3HAHUI (4 ) CUCTEMATH3AI S 3HAH https://m.edsoo.ru/5afff05f
OnmucaresnpHas cratuctvka. CiyJaiiHble
OMBITHI U BEPOSTHOCTH CTy4YalHbIX TToBTOpeHHe, 06061eH e U bubmoreka LJOK
31.|  cobbiTHil. Oneparyy Haj COBBITHIMM. N https://m.edsoo.ru/0f4d3cd?
OneMeHTbl KOMOMHATOPUKH, CEPUU
He3aBUCHUMBbIX UCTIbITAHUN TToBTOpeHue, 06061eHNe 1 bubmoreka LIOK
32. CHCTeMaTH3alist 3HAHWH https://m.edsoo.ru/e01a3dc4
bubmoreka LJOK
33. WToroBast KOHTpO/IbHAs paboTa https://m.edsoo.ru/a985ae79
14 TToBTOpeHHe, 06061 eHIe 1 Bubmmoreka [IOK
. CHCTeMaTH3alis 3HAHWH https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
11 K/TIACC
No J/1eKTPOHHEBIEe H(ppoBbIe Ko/ IM4ecTBo
wn | COAepxaHue Tema ypoka o0pasoBaTe/IbHbIE PeCypChbl YacoB

Pa3jen. MaremaTuueckoe 0)XujaHue
C/Iy4alHOU Be/TMYMHBI (4 1)

[IpuMepsl IpUMeHeHUs
MaTeMaTUyeCKOro OKUAaHUs
(cTpaxoBaHue, s0TEpes).
Matematuueckoe 0XujaHue CyMMBbI
C/lyyarHbIX BeJIMUUH.

[TprMepbI IpUMeHeHUsT MaTeMaTHYeCKOTro
0’KHUJIaHUS (CTpaxoBaHUe, JIoTepes)

bubmoreka [JOK
https://m.edsoo.ru/430d330a

MaremaTHuueckoe 0XHaHre CyMMBbI
CJIyan‘/JIHBIX BeJIMUKH

bubmoreka LJOK
https://m.edsoo.ru/a573a292

MaTemMaTHueCcKOe OKUaHUe
reoMeTpUUecKoro ¥ OMHOMUATBEHOTO
pacropejie/ieHUr

bubmoreka LJOK
https://m.edsoo.ru/07a5e861




MaTtemaTruecKoe OXKUaHue
reoMeTpUUecKoro ¥ 6MHOMHA/ILHOTO

MaTemMaTHueCcKOe OKUJaHUe
reoMeTpUUecKOro ¥ 6MHOMUATLHOTO

bubmoreka LJOK
https://m.edsoo.ru/32bc29bf

4. pacrpeziesieHui pacripefiesieHUM
Pa3pen. lucniepcus u cravjapTHoe ducriepcusi ¥ ctaHZapTHOE OTK/JIOHEHUe bubmoreka [JOK
5. | OTK/IOHeHHe C/TyJalHOM BeTHYHHBI https://m.edsoo.ru/ea27084d
(49)
Jucriepcusi ¥ cTaHZapTHOE OTK/IOHEHUe bubmoreka LJOK
6. | OcsauBars nousiTHs: JUCTIepcus, https://m.edsoo.ru/0adefe9e
CTaH/lapTHOe OTKJIOHEHHWe C/Iy4YalHOU
Be/IMUMHLI. Juvcriepcuu reomMmeTpuyeckoro u bubmuoreka LJOK
7. | Haxoputhb JICTIEPCHIO OMHOMMALHOTO pacrpe/ie/IeHus https://m.edsoo.ru/20de2fc2
T10 pacripe/esieHUIo.
Haxo/uTh TI0 U3BECTHBIM (OPMyIaM [MpakTryeckast paboTa C UCIOIb30BaHEM bubmuoreka LJOK
JVICTIEPCHI0 FeOMETPUUYECKOTO 3JIEKTPOHHBIX TalJTHI] https://m.edsoo.ru/17b0e769
¥ OMHOMMAILHOTO pacripe/iesieHus],
8. | B TOM umcsie B X0/ie MPaKTHYeCKOM
paboThI C UCITO/Tb30BaHUEM
3J1IeKTPOHHBIX Tab/IHL]
Pa3zpgen. 3akoH 0obmmx yuncesn (3 u) 3akoH Oosbimx yrcest. Beibopounsiii metog, | bubmmoreka LIOK
9. HCciieIoBaHUM https://m.edsoo.ru/bcc67f76
3akoH 0obIMX ynces1. BeIOOpOUHBIi
MeTO/I, UCCJIe[JOBaHUH. 3akoH 6osbIux urcesn. Boibopounsbiii Mmeton, | bubmoreka LJOK
10. | ITpakTuueckas pabora c VICC/TeJOBaHHIA https://m.edsoo.ru/bf78aad6
HCTIO/Tb30BAHKEM 3/IeKTPOHHBIX Ta0IuL]
[TpakTrueckast paboTa ¢ WCMOIb30BaHUEM bubmoreka LIOK
11. 3JIEKTPOHHBIX TabJIHI] https://m.edsoo.ru/4b5a495e
VToroBast KOHTpOJIbHasi paboTa 1o TeMamM bubmoreka LJOK
1. «MaremMaTuyeckoe oXKujaHve, JUCrepcus https://m.edsoo.ru/a53cd884

CTy4aiiHOM BeTMUUHBI», «3aKOH OOJIBIITNX
yucen»




Pa3pgen. HenpepbiBHBIE C/TydalHbIe
Be/IMUMHBI (pacnpepenenus) (2 u)

[TprMepb! HeNpepbIBHBIX C/TyYalHbIX
Be/IMUMH. OYHKLUSA [IOTHOCTH

bubmoreka LJOK
https://m.edsoo.ru/94ddc34a

13. pacnipeziesienust. PaBHOMepHOe
[TprMephI HeTIPepLIBHBIX C/TyUaliHbIX pacripefiejieHHe ¥ ero CBONCTBa
Be/TMUMH. PYHKIMS IOTHOCTH [TpuMepbl HeTlpepbIBHBIX CTyYaliHbIX bubnuoreka LIOK
14 paciipe/ie/IeHu. PaBHOMeEHoe BeMUMH. OYHKIMSA TIOTHOCTH https://m.edsoo.ru/cf23b369
" | pacripe/ie/ieHre 1 ero CBOUCTBA pacripeziesieHusi. PaBHOMepHOe
pacrpefieJieHHe U ero CBOMCTBA
Pa3pen. HopmanbHoe pacnipejesienye 3azauu, MPUBOAALIME K HOPMa/IbHOMY bubmioreka LJOK
15. | (2 1) pacnpezeneHnto. @yHKIUS TJIOTHOCTU U https://m.edsoo.ru/6c1d11a6
CBOMCTBa HOPMAaJILHOTO pacrpe/ie/ieHus
3ajiaun, NpUBO/ALIIE K HOPMATbHOMY [TpakTrueckas paboTa ¢ UCIoMb30BaHUeM bubmoTeka LIOK
pacripe/e/enuio. PyHKLMA IIOTHOCTH U | 371eKTPOHHBIX TaG/IHI https://m.edsoo.ru/7e379f8f
CBOMCTBAa HOPMaJIbHOTO pacripe/ie/ieHusl.
16. [TpakTrueckast pabora c
HCIT0/Ib30BaHUEM 3JIEKTPOHHBIX TabJIHI]
0. e o Mo, oo | BSOSO
3HaHuM. OnucaTenbHas CTaTUCTUKA ps.//mM.edS00.ru.
’ 3HaHuM. OnucaTenbHas CTaTUCTUKA ps.//mM.eds00.r/blc €
CTAaTUCTHKA, OIBITHI C
PaBHOBO3MOXXHBIMU 3/I€MEHTaPHbIMU HOBTOPEHI/IE, 0606LLI€HI/IE U CUCTeMdTH3aluda Bubmnoreka HOK
19. | cobbITUsIMM, BEIUKMCIEHNE BepoSTHOCTell | 3HaHWH. OMbITbI C PABHOBO3MOXKHBIMH https://m.edsoo.ru/97¢19f59
COOLITHUI C [IPUMEeHeHreM cbopMyJI u 3JIEMEHTAPHBIMHA COOBITUIMU
rpaguueckux MeTo/oB (KOOpAUHaTHasI [ToBTOpeHue, 060011jeHHe U cicTeMaTh3alusi | bubmmoreka [JOK
20. | npsiMasi, lepeBo, fUarpamma Jusepa), 3HaHUM. ONBITHI C PABHOBO3MOKHBIMU https://m.edsoo.ru/1f1f9ad9
C/ly4yaiiHble BeJIMYHMHBI U PacIipe/le/IeHNs], | 3/1eMeHTapHbIMUA COOBITHAMU
MaTeMaTIyecKoe OXUJaHne CIyJaiiHol | Jopropenme, 0606menye 1 cucteMatnsasi | Bubmoreka LIOK
o1 BeJ/INUMHBI 3HaHWM. BuIumcrieHre BeposiTHOCTel coOBITHIA | https://m.edsoo.ru/72953f4c

¢ npuMeHeHueM (HopMys1 U rpaduyecKux
MeTo/10B (KOOp/iMHaTHas MpsiMasi, IepeBo,




22.

Jyarpamma Jusepa)

23.

[ToBTOpeHue, 060011eHre U cUCTeMaTU3aLUs
3HaHWM. BbIumncsieHre BeposiTHOCTeH COOBITHIA
C MpUMeHeHueM (pOopMyJ1 U rparyecKux
MeTO/|0B (KOOpJvHaTHas NpsiMasi, iepeBo,
Juarpamma Jisepa)

bubnmoreka [JOK
https://m.edsoo.ru/b699ad0c

24.

[ToBTOpeHue, 060011eHre U cUCTeMaTU3aLUs
3HaHWM. BbIumnciieHre BeposiTHOCTeH COOBITHIA
C MpUMeHeHueM (pOpMyJ1 U rpauuecKux
MeTO/|0B (KOOpJuHaTHas NpsiMasi, 1epeBo,
Jrarpamma JOisepa)

bubmoreka [JOK
https://m.edsoo.ru/3fcbacf9

25.

[ToBTOpEHUE, 0600ITIEHNE U CUCTEMATU3ALIUS
3HaHWM. BeIuricieHre BepOATHOCTeM COOBITHIA
C npuMeHeHueM (hopMyJ1 U rpadryecKux
MeTOZI0B (KOOpAMHATHast MpsiMasi, Jiepego,
Juarpamma Jusepa)

bubmoreka LJOK
https://m.edsoo.ru/538fd7cf

26.

[ToBTOpEHUE, 0600ITIEHNE U CUCTEMAaTU3ALIUS
3HaHuM. CnyualiHble BeJTMUUHbBI U
pacripefiesieHust

bubmioreka LIOK
https://m.edsoo.ru/272910f5

27.

[ToBTOpEHME, 0600ITIEHNE U CUCTEMATU3ALIUS
3HaHuM. CnyualiHble BeJTMUUHbI U
pacripefiesieHust

bubmoreka LIOK
https://m.edsoo.ru/dc9ad6ca

28.

[ToBTOpEHUE, 0600ITIEHNE U CUCTEMATU3ALIUS
3HaHUM. MaTeMaTH4ecKoe OXKUJaHue
CJTy4aliHOM BeJTMUUHBI

bubmoreka LJOK
https://m.edsoo.ru/5964£277

29.

[ToBTOpEHME, 0600ITIEHNE U CUCTEMATU3ALIUS
3HaHUM. MaTeMaTH4ecKoe OXXUJaHue
CJTy4aliHOM BeJTMUUHBI

bubmoreka LJOK
https://m.edsoo.ru/e71debe4

WTtoroBast KOHTpO/IbHAsE paboTa

bubmoreka LJOK
https://m.edsoo.ru/00b2efb3




30 [ToBTOpEHUe, 0600ITIEHNE ¥ CUCTEMATH3ALHS Bubmorexa [JOK
. SHAHNI https://m.edsoo.ru/1cc2df8f
31 [ToBTOpEHUe, 0600ITIEHNE ¥ CUCTEMATU3ALIHS Bubamorexa [JOK
: 3HaHMi. OmnucaTe/lbHas CTaTUCTUKA https:/m.edsoo.ru/aeal298c
2 TosTopenne, 06obieHHe u ciicremarusarus | DroHoTeka LIOK
: 3HaHuM. OnucaTenbHas CTaTUCTUKA https:/m.edsoo.ru/640a8ebf
[ToBTOpEHMe, 06001TIeHNE U cucTeMaTu3arust | bubmmoTeka [JOK
33. 3HaHWM. ONBITHI C PABHOBO3MO>KHBIMU https://m.edsoo.ru/0fd6d597
3/IeMeHTapHBIMH COOBITHUSIMU
[ToBTOpEHME, 06001TIeHNE U cucTeMaTH3arust | bubmmoreka [JOK
34. 3HaHWM. ONBITHI C PABHOBO3MOKHBIMU https://m.edso00.ru/5006273e
3/IeMEHTapHBIMH COOBITHUSIMU
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
ITPOBEPSIEMBIE TPEBOBAHNSI K PE3YJ/IbTATAM OCBOEHNSI OCHOBHOM OBPA30BATEJ/IBHOM ITPOT'PAMMBI
10 K/TACC

Kop npoBepsiemoro

IIpoBepsiemble IpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOM 00pa3oBaTe/IbHOW IIPOrpaMMBbI CPe/JHero 001iero

pe3y/JbTaTa oOpasoBaHus
6 Teopusi BepOSAITHOCTEN Y CTaTUCTHKA

6.1 YuTaTh U CTPOUTH TabOMHULIbI U iMarpaMMbl

6.2 OnepupoBaTh NOHATUAMU: CpefiHee apudmMeTHUecKoe, MejaHa, HauboJblilee, HaUMeHbIllee 3HaueHue, pasMax MaccuBa
YMCJIOBBIX JJAHHBIX

6.3 OnepupoBaTh MOHATUSMU: CITyYaiiHbIM 5KCIIepUMeHT (OIbIT) U C/lyyaiiHoe cOObITHe, 31eMeHTapHoe COObITHe (3/1eMeHTapHbIN
MCXO/]) CTyYafHOTO OTTbITAa; HAXOJUTh BEPOSITHOCTH B OIBITAaX C PABHOBO3MOYXHBIMH C/TYYalfHBIMH COOBITUSIMH, HAXOJUTh
Y CPaBHMBaTh BEPOSITHOCTH COOBITUM B U3YUeHHbIX C/Iy4alHbIX SKCTIepUMeHTax

6.4 Haxoauts 1 opMynupoBats COOBITHS: TTepeceuerre U 00beJMHeHNe JaHHBIX COOBITHIA, COOBITHE, TPOTUBOIIO/I0KHOE

JIAHHOMY COOBITHIO; TI0/Ib30BaThCs fUarpaMMamMu Jiisiepa U GOpMYJIoN ClI0KeHHsl BePOSITHOCTel TP pellieHrH 3a/1ay




6.5 OmnepupoBaTh MOHSATUSMH: YCJIOBHAsi BEPOSITHOCTh, He3aBUCHMbIe COOBITHSI; HaXOJUTb BEPOSTHOCTH C TIOMOIL[BIO TTPaBU/Ia
YMHOXKEHUS], C TOMOLLBIO flepeBa CIy4alHOro OMbITa

6.6 ITpumeHsITH KOMOMHATOPHOE MTPAaBUJI0 YMHOKEHHSsI TIPH PellieHUH 3aau

6.7 OnepupoBaTh NOHATUSIMU: UCIIBITaHUE, He3aBUCUMble UCTIBITAHUs], Cepusl UCIIbITaHUM, yCIleX U Hey/laua; HaXO[UThb
BEPOSITHOCTH COOBITHIA B CEPUH He3aBUCHMBIX UCTIBITAHUH [I0 TIEPBOTO yCIleXa, HaXOJUTh BePOSITHOCTH COOBITUI B CEpUU
vcnblTaHud bepHynmu

6.8 OnepupoBaTh MOHATHSIMU: C/lydaliHasl BeJIMUMHA, pacnpe/ieleHre BepOATHOCTeH, AuarpaMmma pacrnpe/iesieHust

11 K/ITACC

Kop nnpoBepsiemoro

IIpoBepsiemble IpeMeTHBIE pPe3y/IbTaThbl 0CBOEHHs 0CHOBHOM 00pa3oBaTe/IbHOW IIPOrPaMMBbI CPe/JHero 0011ero

pe3yJbTaTra obpa3oBaHus
5 Teopusi BepOSATHOCTEN Y CTAaTUCTHKA

5.1 CpaBHUMBaTh BEPOSITHOCTU 3HAYEHUM CTy4allHOU BeJTMUMHBI
T10 pacrnpe/ieIeHHI0 WK C IOMOUIBIO iMarpamMm

5.2 OrnepupoBaTh NOHATHUEM MaTeMaTUUYECKOTO O>KUIaHUSI, MPUBOJUTh NTPUMeEPbI TOT0, KaK IPUMEHSIeTCSl MaTeMaTU4yecKoe
O’KHJaHHWe C/TyYyailHOW BeJIMUMHBI, HAXOUTh MaTeMaTH4yeCcKoe 0’KWJaHHe 10 JAHHOMY pacrpe/ie/ieHUI0

5.3 ViMeTb TIpe/icTaB/IeHHe O 3aKOHe OOJIBIINX YMCeTT

5.4 ViMeTh npe/icTaB/ieHre 0 HOPMaZbHOM pacripefie/ieHuu

IMPOBEPAEMBIE 3JIEMEHTBI COAJEPXXAHUSA
10 KJTIACC

Kop | IlpoBepsieMblii 3/IeMeHT CO/iep KaHUsA

6 Teopus BepOSATHOCTEHN M CTaTUCTUKA

6.1 HPEACTaBJIEHI/Ie AaHHBIX C TIOMOILIBIO Ta6JII/II_I " IarpaMMm. Cpe,que apI/I(bMETI/I‘-IECKOG, Me/JHadHd, HauOo/bIllee ¥ HAMMEHbIIIee 3HaueHud,

pa3Max, TUCTIePCHs] ¥ CTaHAAPTHOE OTKJIOHEHHEe YHCIOBBIX HAOOPOB

6.2 | CiyuaiiHble SKCIIeDUMEeHTHI (OTIBIThI) U C/TyuaiiHble COObITHS. JeMeHTapHble COObITUS (MCX0/bl). BeposaTHOCTB ciiyuaitHoro coobiTHs. bamnsocthb

YaCTOThI

" BEPOATHOCTH COOBITHUI. CHy‘JaﬁHbIe OIBITEI C PABHOBO3MO>KHBIMHU 3/IEMEHTAPHBIMU COOBITHSIMU. BEPOHTHOCTI/I COOBITHI B OMBITaX
C PABHOBO3MO>XHBIMHU 3/IEMEHTAPHBIMH COOBITHUSIMU




6.3 | Omeparun Hafl COOLITHSIMHU: TIepeceyeHre, 00beANHeHNe, TPOTUBOTIOIOKHBIE COOBITHS. Juarpammel Diinepa. @opmyria c/ioKeHuUst
BepOSITHOCTeM

6.4 | YwioBHas BepOATHOCTb. ¥ MHOXKEHMeE BepPOSATHOCTeH. [lepeBo C/iyuyaliHOro KcrepumeHnTa. @opmyJia oIHOM BeposATHOCTU. HesaBrcrMeble
CoOBITHSI

6.5 | KomMbuHaTopHOe mpaBuio YMHOXKeHUs1. [lepectaHoBKY U akTopuas. Uncno couertanunit. Tpeyronpauk ITackans. @opmysia buHoma HeroToHa

6.6 | BbuHapHbIl C/ly4yaliHbINM OMBIT (MCMBITaHKE), ycIieX U Heyzavya. HesaBucrumeble ncnbitanus. Cepyst He3aBUCUMBIX MCTIBITAHWH /10 T1epBOro ycrexa.
Cepust He3aBUCUMBIX MCMbITAaHUM bepHynamn

6.7 Cnyuatinas BesiiurHa. PacripesiesieHre BeposiTHOCTeH. [lnarpamma pacripeesienusi. [IpyMepsl pacripeziesieHuid, B TOM YKC/Ie TeOMeTPHUUYeCKoe
1 OMHOMUAIbLHOE

11 KJTACC

Kop | IlpoBepsieMblii 3/IeMeHT CO/iepXKaHUsA

5 Teopust BePOSITHOCTeM U CTaTUCTHKA

5.1 | YwucioBble XapakTepUCTUKU CTYYaHbIX BeJIMUUH: MaTeMaTUueCcKoe OXKuaHue, AUCTIepCUsi U CTaH[apTHOe OTK/IoHeHue. [IpyuMepbl mprMeHeHust
MaTeMaTHUeCKOro O>KUJaHUsI, B TOM UHMC/ie B 33/layax U3 MOBCeJHeBHOM XU3HU. MaremaThueckoe oxkujaHie OMHapHOM C/Ty4aiiHOM BeJTMUMHBIL.
MareMaTHUeCKOe O)KH/IaHHEe CYMMBbI CJTyYalHbIX BeIMUMH. MaTreMaThuueckoe o)KUjaH|e U AUCTIePCUSI TeOMETPUUYECKOTO M OMHOMHA/TLHOTO
pacnpejie/ieHUN

5.2 | 3akoH OOMBIIMX YMCEJT U ero Posib B HayKe, MPUPO/ie U 001iecTBe. BIOOPOUHBIN MeTO/| MCC/e/JOBAHUM

5.3 | TIpumepsl HerpephIBHBIX C/IyuaiiHbIX BeTMunH. [ToHATHE O TJIOTHOCTH pacrpefeneHus. 3aZiauk, IPUBOSILHEe K HOPMaTbHOMY pacripefie/ieHU0.
[ToHsiTHe 0 HOPMaJILHOM pacIipe/ieJieHu!

IMPOBEPAEMBIE HA EI'3 ITI0 MATEMATHUKE TPEBOBAHHSA K PE3YJIbTATAM OCBOEHMSA OCHOBHOW OBPA30BATE/ILHON
INIPOI'PAMMBI CPEJHET'O OBHIET'O OBPA30BAHMUA

Kop nposepsiemoro ITpoBepsiemMbie TPeOOBaHHUSA K MMPeMETHbIM pe3y/IbTaTaM OCBOEHHsI OCHOBHO# 00pa30oBaTe/IbHOM MPOrpaMMbl
TpeboOBaHUSsA cpefHero oouiero oopa3oBaHus
1 BrazieHye MeTolaMu [10Ka3aTe/ibCTB, a/ITOPUTMaMHM PeIlieHus 3a/jau; yMeHue (hopMy/IMpoBaTh U ONIePUPOBATh MOHATHSIMHU:

orpejie/leHUe, aKCMOMa, TeopeMa, C/1e[CTBHe, CBOKCTBO, [IPU3HaK, /I0Ka3aTe/lbCTBO, pABHOCU/IbHBIE (D)OPMY/IUPOBKY;
MIPUMEHSATh UX; yMeHHe (JOPMy/IMpOBaTh 0OpaTHOE W IMTPOTUBOIIOJIOKHOE YTBEPIK/IeHHe, TIPUBOAUTE ITPUMEPHI 1
KOHTPIPHMepBI, UCI0/Ib30BaTh MeTO/, MaTeMaTUueCKor UHAYKLUH; IPOBOJUTH JJOKa3aTe/IbHble PACCY)KJeHHs NPU pelleHnH
3a/ja4, OLIeHWBATh JIOTUYECKYIO MPaBU/IbHOCTb PACCYXKJEeHUM; YMeHUe ONepupoBaTh NOHATHUSMU: MHOXKECTBO,




MOJAMHO>XXeCTBO, ONepaLiuy HaJl MHO)KeCTBaMU; YMEHHe HCII0/Ib30BaTh TEOPETUKO-MHOKEeCTBEHHbIW arrapar /i ONACaHUs
peanbHBIX MPOLIECCOB U SIBJIEHUM U MPU pellieHUH 3aJjau, B TOM YKCJie U3 PYTUX yueOHbIX TIPeJMeTOB; YMeHHe OlepupoBaTh
TIOHATUSIMU: Tpad, CBSI3HBIN rpad, AepeBo, LMK/, Tpad Ha MJIOCKOCTH; YMeHUe 3a/laBaTh U OMUCHIBaTh rpadbl Pa3TUUHLIMU
criocobamu; MCI0JIb30BaTh Ipadbl NIPY PellieHrH 3a/1ay

YMeHue oneprpoBaTh MOHATUSIMU: HAaTYPa/JbHOE YMCIIO, Lie/I0e YUCJIO, CTeleHb C Lie/IbIM IT0KasaTresieM, KOpeHb HaTypasbHON
CTereHU, CTereHb C paljuoHaIbHBIM MTOKa3aTesieM, CTeleHb C AeliCTBUTeTbHBIM TT0Ka3aTteseM, Jorapudm 4ncia, CUHYC,
KOCHHYC Y TaHT'€HC NPOM3BOJIBHOIO YMCJIa, OCTAaTOK 10 MOZAYJII0, paljOHa/IbHOE UMCI10, UppaljOHabHOe YHCIIO,
MHO>KeCTBa HaTyPa/IbHbIX, 1]e/IbIX, PALIMOHA/IbHBIX, AelCTBUTEbHBIX UMCeNT; yMEHHUe UCI0/Ib30BaTh NPU3HAKU [e/TMMOCTH,
HaVMEeHBIINIA O0IIMIA [ie/TeNb U HariMeHblllee 00IIlee KpaTHOe, arOpuT™ EBK/H/a MpU pelieHnH 3a/1ad; 3HaKOMCTBO

C pa3/IMUHbIMU MO3UL[MOHHBIMU CUCTEMaMU CUMCJIeHHs; yMeHHe BLITIOMHATh BbIUMC/IeHUe 3HaueH! U rpeobpa3oBaHus
BBIPa)KEHUH CO CTereHsiMU 1 jiorapudmMamu, mpeobpa3oBaHus APOOHO-PALMOHA/TBHBIX BBIPDAKEHHUH; yMeHHe OMeprupoBaTh
TIOHSATHSIMU: T10C/IeI0BaTe/IbHOCTh, apuMeTHUeCKasi TIPOTrpeccusi, reoMeTprUyecKast Tiporpeccusi, beckoHeuHo yObIBarolast
reoMeTpuuecKasi Iporpeccusi; yMeHue 3aJaBaThb M0C/1e/j0BaTebHOCTH, B TOM UHMC/Ie C IOMOILbI0 PeKYPPeHTHbIX (GopMyT;
yMeHUe ONeprpoBaTh MOHATUSIMU: KOMIIEKCHOE UMCJI0, CONPSDKEHHbIE KOMILJIEKCHbIE UMC/ia, MOJY/b U apryMeHT
KOMITJIEKCHOTO UM (/Ia, (hopMa 3armicy KOMIUTEKCHBIX 4rcesT (TeoMeTpruyecKasi, TPUTOHOMeTpUYecKasi U aireOpanueckas);
yMeTb [MPOU3BOJIUTh apu(hpMeTHUeCcKre NelCTBUS C KOMIUIEKCHBIMU YK C/IaMU; IPUBOAUTD NTPUMEPHI UCII0/Ib30BAHHUS
KOMITJIEKCHBIX YHCeJ; ONepUpOBaTh IMOHATUSAMU: MaTpuLa 2X2 u 3X3, onpeie/IMTe/Ib MaTpULbl, FEOMETPUUECKHUN CMBIC/I
ornpeJeTuTens

YMeHue orepyupoBaTh MOHATUSMU: Pal[MOHA/TbHbIe, UPPALIMOHA/IbHBIE, TTI0OKa3aTe/IbHbIe, CTeTIeHHbIE, IoTapu(MUUeCcKUe,
TPUTOHOMeTpUUEeCKHe ypaBHEHUs U HepaBeHCTBa, UX CUCTEMbI; YMeHHe OTlepUpPOBATh TOHSATHUSIMU: TOXKAECTBO,
TO’K7IeCTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUM U HEPaBEeHCTB, PABHOCUIBHOCTh
ypaBHEHU, HepaBeHCTB U CUCTeM; YMeHUe pelllaTh ypaBHeHHsl, HepaBeHCTBa U CUCTeMBI C TIOMOILbIO Pa3/IMYHbIX TIPUEMOB;
pelliaTh ypaBHEHWs], HEPaBeHCTBA U CUCTEMBI C TTapaMeTPOM; NPUMEHSTh YPaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI ISt
pellieHHsI MaTeMaTHUeCKUX 3a/lad U 3a/lau U3 pa3/MuHbIX 00s1acTeii HAyKU U pearbHOM KU3HU

YMeHue oneprpoBaTh MOHATUAMU: QYHKLIWS, YETHOCTb (PYHKLMH, IEPUOJUUYHOCTD (DYHKLIMW, OTPaHUUEHHOCTb (DYHKLUH,
MOHOTOHHOCTb (PYHKIMH, IKCTpeMyM (YHKLIMH, Haubosblilee 1 HaMeHbIllee 3HaueHus: PYHKIMU Ha TIPOMEeXKYTKe,
HenpepbIBHas (PyHKLMS, aCUMITOTHI rpadrka GyHKIMH, riepBasi U BTopasi Mpou3BoJHast QYHKLMU, TeOMeTPUYEeCKUN 1
(bu3nyeckuii CMbIC/ TIPOM3BO/IHOM, TIepBO0Opa3Hasi, orpe/ie/IeHHbIN UHTerpa; yMeHne HaX0JUTh aCUMITTOTHI rpadrkKa
(yHKLMY; yMeHHe BbIUMC/IATh TIPOM3BO/IHbIE CYMMBbI, IPOW3Be/IeHHs], YACTHOT'O ¥ KOMITO3ULIMK (YHKLIMM, HaXOUTh
ypaBHeHHe KacaTe/bHOU K TpaguKy GyHKLMN; yMeHHe HaXOAUTh POU3BO/HbIE 3/IeMeHTapHBIX PYHKLMI; YMeH1e UCTIOJb-
30BaTh MPOU3BOHYIO /7T MCCeJ0BaHUs (DYHKLMH, HAXOAWTh HAaUOO/IbIIIMe Y HaMMeHbIIe 3HaueHus1 PYHKIUN; CTPOUTD
rpaduKy MHOTOUIEHOB C UCI0/Ib30BaHMEM arlfiapaTta MaTeMaTUueckoro aHainu3a; PUMeHSITb TIPOM3BO/IHYIO J1Jist
HaXOXX/|eHUs HAaW/Iyulllero pelieHus B IPUK/IaJHbIX, B TOM UYHC/Ie COLMaTbHO-9KOHOMUUECKUX U (U3MUeCKUX 3a/jauax;
HaXOJWTb TJIOL[A/IA U 00BEMBI GUTYD C TTOMOILIBI0 WHTErpasia; NMPUBOAUTL NTPUMepPbl MaTeMaTHYeCKOTr0 MOZeJTMPOBAaHUS C




MoMoIIbI0 AuddepeHIMaTbHBIX YPaBHEHUM

YMeHMe onepupoBaTh MOHATHAMU: TpaduK HYHKIMH, oOpaTHas GYHKIHsS, KOMIO3ULUs DYHKIWMN, THHelHas hyHKIUS,
KBaZlpaTU4Hasi QyHKIWsI, paljioHa bHas (PyHKUWs, cTerieHHast GYHKIHs, TPUTOHOMeTpruUecKre (GyHKLUH, 0OpaTHbIe
TPUTOHOMeTpUUecKue (QYHKLIMH, MTOKa3aTe/lbHas ¥ iorapupmMuyeckasi yHKLUHU; YMEHUe CTPOUTD IparKU U3y4eHHbIX
(bYHKIHH, BBITIOHATE 1Tpeobpa3oBanys rpadKoB HYHKIWHI, UCTI0/IB30BaTh rPadMKy [l U3yYeHUs MTPOLeCCOB U
3aBHCUMOCTeM, TIPY pellleHry 3a/lad U3 APYruX yueOHbIX TpeZiMeTOB

Y 3a/lau U3 peasibHOM >KWU3HU; BbIpa)kaTh (POPMyJ/iaMu 3aBUCUMOCTU MEXXJy BeTMUMHAMH; UCII0/Ib30BaTh CBOMCTBA U rpadyKu
(GbyHKUMM 7151 pellieHus1 ypaBHeHUH, HepaBeHCTB U 3a/iau C rapaMeTpaMu; u300pakaTb Ha KOOPAUHATHOM T/I0CKOCTH
MHO>KeCTBa pellleHUM YpaBHEeHUM, HepaBeHCTB U UX CUCTeM

YMeHue pelllaTh TEKCTOBBIE 3a/lauMl Pa3HbIX TUTIOB (B TOM UMCJIe Ha TIPOLIEHTHI, 0/ U UacCTH, Ha JBU)KeHHue, paboTy,
CTOMMOCTB TOBApOB M YCJIYT, HAaJIOTH, 3a/jau 13 00/1aCTH yIipaB/eHus TMUYHBIMUA U CeMelHBIMH (PYHAHCAMU); COCTaB/ISTh
BbIpa)KeHUs], ypaBHEHUsI, HeDaBeHCTBA U MX CUCTEMBI T10 YCJIOBUIO 3a/jaui, UCC/Ie/J0BaTh TIOyYeHHOe pellieHre U OL|eHUBAaTh
MPaBAONOA00HOCTE pe3y/IbTaToOB; YMeHHe MO/IeJTMPOBAaTh peaslbHbIe CUTYal[H Ha s3bIKe MaTeMaTHUKH; COCTaBIATh
BbIpa)KeHUSs], ypaBHEHUsI, HePaBeHCTBA M UX CUCTEMBI TI0 YC/IOBUIO 3a/]auu, UCC/Ie[J0BaTh TIOCTPOEHHbIe MO/

C MCTIOTb30BaHKEM anrapara anrebpbl, HHTePIIPeTHPOBATh MOJTyYeHHbIN pe3y/IbTaT

YMeHue orepupoBaTh MOHATUSMU: CpeiHee apudMeThUeckoe, MeJjiaHa, HauboJblllee U HauMeHblIlee 3HaUeHus], pa3Max,
JTUCTIEPCHS], CTAaHJAPTHOE OTK/IOHEHHWe YKMC/I0BOTO Habopa; yMeHre U3BjieKaTb, HHTEePIIPETUPOBATh HH(OPMAIHIOo,
rpe/iCTaB/IeHHYO B Tabsvijax, Ha JuarpaMmax, rpaykax, OTpaXkaroli[yt0 CBOMCTBA peasbHbIX TIPOLIECCOB U SIBJIEHUH;
TMIpe/ICTaB/IsATh MH(OPMAIIMIO C TIOMOIIBI0 Tab/IHIT ¥ [UarpaMM; UCC/IeIoBaTh CTaTUCTUUECKUE IaHHbIe, B TOM UKCJIE C
nprMeHeHreM TpadruecKrux MeTO/IOB U 3/IEKTPOHHBIX CPe/ICTB; TpauuecKy UCC/ej0BaTh COBMeCTHbIe Hab/I0JeHUs

C IOMOLLBIO IarpaMM pPacCerBaHUs U IMHEMHOM perpeccuu

YMeHue orepyupoBaTh MOHATUSAMU: CJTyYalHbIN OMBIT U CTydaiiHoe COObITHe, BePOSITHOCTh CTy4aifHOro COOBITHS; yMeHHe
BBIUMCJIATh BEPOSITHOCTD C UCI0/Ib30BaHUEM TparuecKux MeTO/0B; IPUMEHSITb (DOPMYJIbl C/I0’KEHUSI U YMHOYKEeHUST
BepOsITHOCTeH, (hopMy/Ty TIOJTHOM BeposTHOCTH, popmyny BepHysuti, KoMOMHAaTOpHBIE (GaKThl U (HOPMYJIbI; OLIEHUBATh
BEPOSITHOCTH PeaslbHbIX COOBITHIA; yMeHMe ONepHUpOBaTh MOHATHUSIMU: C/TydaliHasi BeTMYMHA, PAacpe/iesieHre BepOSTHOCTeH,
MaTeMaTHUeCKoe O’KUZaHWe, TUCTIepCHs U CTaHAAPTHOE OTK/IOHeHUe C/TyyaiiHOW BeJIMUMHbBI, GYHKLWN pacrpeziesieHus U
MIJIOTHOCTU PaBHOMEPHOT0, TI0Ka3aTe/lbHOT0 U HOPMaJIbHOTO pacripe/ie/ieHUi; yMeHre UCI0/1b30BaTh CBOMCTBA U3yUeHHbIX
pacripe/iesieHu [/t pellieHus 3a/jau; 3HaKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIINX UKCesl, MeTO/Ibl BLIDOPOUHBIX
WCCJIe/JOBaHMI; yMeHMe TIPUBO/UTE MIPUMepbI MTPOSIB/IeHNsT 3aKOHa OOJIBIINX UMCes B IPUPOJHBIX U 00IIeCTBEeHHBIX
SIBJIEHUSIX; YMeHUe OIepUpOoBaTh MOHSATUSIMU: COUeTaHHe, TepecTaHOBKa, UMC/I0 COUeTaHUM, YHMC/I0 TlepecTaHOBOK; OMHOM
HpioTOHA; yMeHre MPUMeHSITh KOMOMHATOPHBIE (PaKThI M paCCy K/IeHUS /ISl pellieHusI 3a/1au; OLeHUBaTh BEPOSITHOCTH
peanibHbIX COOBITHH; COCTAB/ISITH BEPOSATHOCTHYIO MO/Ie/b ¥ MIHTePIIPeTUPOBAaTh MOTyUeHHbIN pe3ysibTaT

YMeHHe or1eprpoBaTh MOHATHSMU: TOUKA, TIPsIMast, TVIOCKOCTh, TTPOCTPAHCTBO, OTPE30K, JIyY, BeJTMUMHA yIJIa, TUIOCKUN YTOJI,
JIBYTDAHHBIN Yo, TPEXTPAHHBINA yro/, CKpelMBaloIecs psiMble, MapasiiebHOCTh U TepIeHAUKY/ISPHOCTD MPSIMbIX U




TIJIOCKOCTEH, Yro/1 MeXXAY NPSIMBIMH, YIOJ1 MeXXJy NPSIMOU Y TUIOCKOCTBIO, YTOI MEXKY IIJIOCKOCTSIMH, PaCCTOSIHHE OT TOUKU
[10 TIJIOCKOCTH, pacCTOsIHAE MeXKY NPSIMbIMH, PaCCTOSTHUE MeXX/y TUIOCKOCTSIMH; YMeHHe UCII0/1b30BaTh [PH pellleH!H 3a/au
M3yuyeHHbIe (PAKThI ¥ TeOPEMBI TUIAHNMETPHH; YMeHHe OLIeHUBATh pa3Mepbl 00BEKTOB OKPY’KaroIlero MUpa; CTPOUTH
MaTeMaTUuYeCcKue MO/ie/IM C TIOMOLLbI0 TeOMeTPUUYeCKUX TOHATUH 1 BeJIMUMH, pelllaTh CBs3aHHble C HUMU NIPaKTHUYeCcKHe
3a/,auu

10 YMeHue orepupoBaTh MOHATUSAMU: TUIOLa/b (GUTYPBI, 00BEM (HUTYPbI, MHOTOIDaHHUK, MPABU/IbHBIA MHOTOTPAaHHUK,
ceueHHe MHOTOTDaHHUKA, Ky0, rapasuiesienuriesi, Mpu3Ma, Mmipamuza, Gurypa v moBepxXHOCTh BpalljeHus], LIIWH/IP, KOHYC,
map, cdepa, moiaib chepsl, TIIOMIAAb TOBEPXHOCTH TTUPaMU/IbI, TIPU3MBbI, KOHYCa, LIUIUHJPA, 00bEM Ky0a,
MPSIMOYTO/IbHOT'O MapasiiesenurieZia, MMpaMU/ibl, IPYU3MbI, LIWIMHAPA, KOHYCa, 111apa, pa3BEPTKa TOBEPXHOCTH, CeYeHHs
KOHYCa Y LJUIWH/Pa, NTapasiie/ibHble OCU UM OCHOBaHUIO, CeueHMe 111apa, MJI0CKOCTh, Kacatolascs cdepbl, UINH/PA,
KOHYCa; yMeH/e CTPOUTDb CeueHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAHHUKY, (PUTYPHI ¥ TIOBEPXHOCTH BpAILleHUsI, KX
CeuveHHs1, B TOM YMCJIe C TIOMOILIbIO 3/IEKTPOHHBIX CPe/CTB; YMeHHe NPUMEeHSATh CBOMCTBA reOMeTPpUUeCKUX (Uryp,
CaMOCTOsITe/IbHO (hOPMYJIMPOBATh OTpe/iesieHrsl U3yyaeMbIX (PUTyp, BbIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPHU3HAKax
reoMeTpuueckux (puryp, 000CHOBBIBaTh

WM OTIPOBEpraTh MX; yMeHHe MPOBOJUTh KIacCU(UKAIHIO GUTYp 0 Pa3/TUUHBIM IMPU3HAKAaM, BBITTOTHATE He00X0AUMbIe
JIOTIOJTHUTEJIbHbIE TTIOCTPOEHHS

11 YMeHue oneprpoBaTh MOHATUSMU: IBU)KEHNe B IPOCTPAHCTBE, Mapasile/bHbIi epeHoC, CUMMEeTPUsI Ha MJIOCKOCTU U B
MPOCTPaHCTBe, TIOBOPOT, NpeoOpa3oBaHue 110100us, Moo6HbIe GUTYpBI; yMeHMe pacro3HaBaTh paBHbIE U MOA00HbIe
(burypsl, B TOM urciie B IpUPOZe, UCKYCCTBe, apXUTEKTYpe; UCII0/Ib30BaTh reOMeTprUYeCcKre OTHOLLIEeHUs NPY pelleHnr
3a/lau; HAXOJUTh reOMeTpUUeCcKre BeJIMUMHBI (JIMHA, Yo/, TUIOLaZb, 00bEM) MPH pellieHrH 3a/jau U3 APYrux yueOHbIX
TIpeZIMeTOB M 13 PeasibHOM KU3HW; yMeHUe BBIUMCIISATh reOMeTpUUYeCcKre BeJTMUMHBI (JI/TMHA, YToJ, TUIoIab, 00bEM,
TJI0IIa/lb MTOBEPXHOCTH), UCII0/Ib3Ys M3yUueHHbIe (OpMY/Ibl U METO/IbI, B TOM UHC/IE: TJIOLa/Ib TTIOBEPXHOCTH MUPaMU/IB,
TMIPY3MBI, KOHYCa, LIMTHH/PA, TI0IaAb cepbl; 00bEM Kyba, IPSMOYTO/IbHOTO Tapasiyiesienure/ia, TMpaMubl, TPU3MBI,
LWIMH/PA, KOHYCa, l1apa; yMeH’e HaXOAUTh OTHOLIeHHe 00bEMOB MOA0OHBIX HUTYD

12 YMeHue oneprpoBaTh MOHATUSMU: NIPSIMOYTOJIbHasl CUCTeMa KOOPAUHAT, BeKTOP, KOOPAVHAThI TOUKH, KOOPAWUHATHI
BEKTOpa, CYMMa BeKTOPOB, IIPOM3Be/ieHre BEeKTOpa Ha YMC/I0, pa3/ioykeHre BeKTopa Mo 6a3ucy, CKaasipHOe Npou3Be/ieHHe,
BEKTOPHOe IIPOM3Be/ieHye, YTO/I MeXXy BeKTOPaMH; YMeHHe UCII0/Ib30BaTh BEKTOPHBIA Y KOOPAWHATHBIN MeTOZ, [/
pellieHus: reOMeTPUYECKUX 3a/lay 1 3a/lay [IPYrUxX yueOHBIX MPeJMEeTOB

13 YMeHMe BbIOMpATh OAXOASIIVIA MeTO /IS PeIIeHHs 3a[jaul; TOHUMaHHe 3HaUMMOCTA MaTeMaTHUKH B U3yUeHUH
TIPYPO/IHBIX U 00111eCTBEHHBIX MPOLIECCOB U SIB/IEHUI; yMeHHe pacrio3HaBaTh NPOsiB/eHNe 3aKOHOB MaTeMaTUKU B
HCKYCCTBe, YMeHHe PUBOAUTD NTPUMeEPbI MaTeMaTUYeCKUX OTKPBITUM POCCUMCKOW M1 MMPOBOW MaTeMaTUUeCKON HayKU

IIEPEYEHDb 3JIEMEHTOB COJEPXAHWUS, IIPOBEPAEMBbBIX HA EI'D 110 MATEMATHUKE




Kopg

IIpoBepsieMblii 3/IeMeHT COJep)KaHHUA

1 Uucna v BBIYMC/IeHUS
1.1 HarypasibHble 1 Lesible unciia. [IpU3HaKy Je/TMMOCTH Lie/IbIX YUCel
1.2 ParoHanbHble unciia. OOBIKHOBEHHBIE U eCSITUUHbIE APO0H, TIPOLIeHThI, 0eCKOHEeUHbIe MepHUoJiuecKie Apoou
1.3 ApudmMeTruecKuii KOpeHb HaTypaabHOW cTeneHu. [leiicTBUsI C apudMeTHUeCKMMU KOPHSIMU HaTypaJbHOU CTereHu
1.4 CreneHsb C 1jesibIM NOKa3aresieM. CTeneHb C pallMOHAIbHBIM MoKa3aresieM. CBOWCTBA CTeeHU
1.5 CHHYC, KOCUHYC M TaHT'€HC YMC/I0BOr0 aprymeHTa. ApKCMHYC, apKKOCUHYC, apKTaHIeHC YMCJI0BOI'O apryMeHTa
1.6 Jlorapugwm umncina. [leciThuHble M HaTypasibHble J0raprudMbl
1.7 [HeticTBuTenbHBIE uricaa. AprdmMeTrueckre onepanyy C AeHCTBUTeTbHBIMU Yrc/iaMy. [1prbmkKEéHHbIe BEIUMC/IEHHS, TTPaBUIa OK-
pYIJIeHHs], TPUKK/IKA U OLleHKa pe3y/bTaTa BbIUUCIeHUI
1.8 ITpeobpa3oBaHue BhIpAKEHUH
1.9 KowmruiekcHble ynciia
2 YpaBHeHUs U HepaBeHCTBa
2.1 Llesibie u IpOOHO-paIMOHA/IbHBIE YPABHEHUST
2.2 WppanoHaibHbIe ypaBHEHUS
2.3 TpuroHoMeTpuyeckue ypaBHeHUs
24 [TokasarenbHble U JlorapupMUUeCcKre YpaBHEHHUS
2.5 Llesibie ¥ 1pOOHO-paIMOHA/IbHBIE HEPABEHCTBA
2.6 WppairoHaibHble HEpaBeHCTBa
2.7 [Toka3saresnbHble U JlorTapuMUUecKrie HepaBeHCTBa
2.8 TpuroHoMeTpuyeckue HepaBeHCTBa
2.9 CucTembl U COBOKYITHOCTH YpaBHEHUW U HEPaBEHCTB
2.10 YpaBHeHUs, HepaBeHCTBA U CUCTeMbI C IlapaMmeTpamu
2.11 MaTpulija CUCTeMbI IMHEeWHbIX YpaBHeHUN. Oripe/ie/iuTe/Tb MaTPULbI
3 DyHKIMU U rpadUKU
3.1 OyHKIus, criocobbl 3aanus QyHKIUKU. ['paduk GyHKIMKM. B3arMHo obpaTHbie hyHKIMU. YETHBIe U HeuéTHble QyHKIMK. [Tepuoguueckre
dbyHKIMU
3.2 Ob6mnacTh onpeiesieHNs 1 MHOXKeCTBO 3HaueHn QyHKImA. Hym ¢yHkumm. [IpoMeXxXyTKu 3HaKOTOCTOSTHCTBA. [IpoMe)KyTKM MOHOTOHHOCTH
GbyHKUMHA. MaKCUMyMbl 1 MUHUMYMbI GYHKLKK. Hanbosblilee ¥ HaviMeHblllee 3HaueHre QYHKIMM Ha IIPOMEeXKYTKe
3.3 CrerneHHasi GyHKIUS C HaTypabHBIM U 1ieJIbIM T0Ka3arteneM. Eé cBoiicTBa
u rpaduk. CBoMCTBa U rpadyK KOPHs N-0i CTeneHu
3.4 TpuroHomerpuyeckue QyHKLIMW, UX CBOMCTBA U TPapUKU




3.5 [TokasarenbHas U iorapudmMuyeckas GyHKLMU, UX CBOMCTBA U TPaQUKu
3.6 Touku pa3pbiBa. ACUMOTOTHI rpaduKoB hyHKIMM. CBONCTBA (DYHKIMI, HEMPEepPLIBHBIX Ha OTPe3Ke
3.7 ITocemoBaTeIbHOCTH, CIOCOOBI 3a/IaHMSI TTOC/IeJ0BATeTbHOCTeH
3.8 ApudmeTnueckas U reoMeTpuueckasi mporpeccuu. @opMysa CI0XKHBIX NPOLIEHTOB
4 Hauasia MaTeMaT4ecKoro aHaausa
4.1 [Tpou3BogHas dyHKMK. [Ipor3BOHbIE 371eMeHTapHbIX (PYHKLMM
4.2 [TprMeHeHMe IPOU3BOJHOM K MCC/IeI0BaHUIO0 (DYHKIMI Ha MOHOTOHHOCTB U 3KCTpeMyMbl. HaxoxxjeHre Hanbo/ibIlero 1 HauMeHbIIero
3HayeHUs1 QYHKLIMU Ha OTpe3Ke
4.3 ITepBoobpa3sHas. MaTerpan
5 MHOKeCTBa M JIOTUKa
5.1 MHOXXeCTBO, ornepaljuu Haji MHO)KecTBaMHU. [IuarpamMmel Dityiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTb M CTaTUCTHKA
6.1 OrnvcaresibHast CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KomMbOuHaTopuka
7 ["eomeTpus
7.1 DUrypsl Ha MJI0CKOCTU
7.2 [IpsiMble ¥ MJIOCKOCTHU B IMPOCTPaHCTBe
7.3 MHOrorpaHHUKH
7.4 Tesia ¥ TIOBEPXHOCTU Bpall[eHUs
7.5 KoopuHaTh! U BeKTOPEI
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