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1. HHOACHUTEJIBHASA 3AITMCKA

1.1 Ha3panue npeaMeTHOI yueOHOI NpOrpaMMbl, Ha OCHOBe KOTOPOii pa3padorana Padouasi nporpamma

[TporpamMMma cocraBieHa Ha OCHOBE IPUMEPHOI MporpamMmsl 17151 00111€00pa30BaTENbHbIX HIKOJI AsireOpa U Hayalla aHaJInu3a,
I'eomerpun 11 knacc; COOpHMKA TOATOTOBKHM BBITYCKHUKOB K HTOIOBOM arTecTaluu (0a30BbIi YPOBEHD).

1.2 lean ¢ yuéTom cnenupuky y4eOHOro npeamera

OcHoBHOM LCJIbIO N3YYUCHUA y‘-IC6HOI‘O (BJIGKTI/IBHOI‘O) KypcCa «Marematuka JJIA BCEX» ABJIICTCS UCITOJIB30BAHUC B HOBCCIIHGBHOﬁ
JKM3HHU 1 o0ecIieueHrne BO3MOKHOCTH YCIICIIHOI'O ITPOJOJIZKCHHA O6pa3OBaHI/IH 110 CIICTHUAJIIBHOCTAM, CBA3AaHHBLIM C IIPHUKJIIAJIHBIM
HCIIOJIB30BaHHUECM MAaTCMAaTHUKU.

2.001mas XapaKkTepuCcTHKA y4eOHOI0 mpeaMeTa

2.1 Heab u 32724 JAHHOI NMPOrpaMMbl, 0COOEHHOCTH MPOrPaAMMBbI

VYueOHblil (351eKTUBHBIN) npeaMeT «MareMmaTuka Jyisi BCeX» peaau3yeT ClAeayrouue 1eau o0ydeHus:

-(opmMHupoBaHUE MPEJCTABICHUN O MaTeMAaTHKE KaK YHUBEPCAJIBLHOM SI3bIKE€ HAYKH, CPEACTBE MOJCIUPOBAHUS SIBICHUU U
IPOLECCOB, 00 UAESIX U METOJaX MaTEMaTHKU;

-pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHUS, AITOPUTMUYECKONH KYJIbTYpbl, KPUTHYHOCTH
MBILUIEHUSI HA YPOBHE, HEOOXO0AUMOM i Oynayiied npopecCHOHaNbHON JESTENIbHOCTH, a TaKKe MOCIEeIYIOIIEero o0yueHus B
BBICIIICH IIIKOJIE;

-OBJIaJICHUE MAaTEMAaTUYECKUMH 3HAHUSAMH U YMEHHUSIMHU, HEOOXOJIUMBIMU B MOBCEIHEBHOM JKU3HU, JJI1 U3YUYEHHUS IIKOJIbHBIX
€CTECTBEHHOHAYYHBIX AUCIMIUIMH Ha 0a30BOM ypOBHE, [JIsl MOJy4eHUs 00pa3oBaHus B 00JIACTAX, HE TPEOYIOIIMX yriayOaeHHOM
MaTEeMaTUYECKON MOJIrOTOBKH;

-BOCIIUTAHUE CPEICTBAMH MAaTEMATUKU KYJIbTYpPbl JUYHOCTH, TOHUMAHUS 3HAYUUMOCTH MAaT€MATHUKH JJIsI HAYYHO-TEXHUYECKOTO
nporpecca, OTHOIIEHUS K MaTéMaTHKe KaK K YacTH OOIIEYEIOBEYECKOW KYJbTYphl Uepe3 3HAKOMCTBO C HUCTOpUEH pa3BUTHUS
MaTeMaTHKH, SBOJIOIIMEN MaTeMaTHUYEeCKUX UAEH. paclIMpeHre U cUCTeMaTh3alus OOUIMX CBEACHUH O (PYHKIMSIX, MOMOJHEHUE
KJ1acca U3y4aeMbIX (PYHKIHMH, WITIOCTPALKs IIUPOTHI IPUMEHEHUsT PYHKIMM 711 OMUCAHMSI U U3YUCHHSI PeaIbHBIX 3aBUCMOCTEH;

-pa3BUTHUE MPEACTABICHUM O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B OKPYXKAIOIIEM MHUPE, COBEPLICHCTBOBAHUE
UHTEIJICKTYaJTbHBIX U PEUYEBBIX YMEHUI MMyTEeM 00O0TallleHus MaTEMaTHUECKOTO S3bIKa U Pa3BUTHS JIOTUYECKOTO MBIIIICHUSI.

-OCBOCHHE KOMIIETEHIMI (y4eOHO-TI03HABATEIbHON, KOMMYHUKATHUBHOM, pe(IECKCHBHON, JIUYHOCTHOTO CaMOpPa3BUTHI,
LEHHOCTHO-OPUEHTALMOHHOM) U TPO(HECCHOHATIBHO-TPYI0BOTO BBIOOPA.



3aoauamu u3ydenus npeamera «MaremaTuka g BCeX» B CTAPLIEH IIKOJIE SBISIOTCS:

- CUCTEMaTH3alUsl CBEICHUH O YMCIaX, U3yUYE€HUE HOBBIX BUJIOB YUCIIOBBIX BBIPAXKEHUN U (OPMYJI, COBEPILICHCTBOBAHHUE
IPAKTUYECKUX HABBIKOB U BBIUMCIUTEIBHON KYJIbTYpPbl, PACIIMPEHUE U COBEPILICHCTBOBAHUE aNreOpanyecKoro amnmapara,
c(hOpMHUPOBAHHOTO B OCHOBHOM IITKOJIE, M €70 MPUMEHEHHE K PEIICHUIO MaTEMAaTHUYECKIX U HEMAaTeMaTUYeCKUX 3a/1a4;

- paclIMpeHHEe U CUCTEMATHU3alMsl OOLIMX CBEIEHUH O (YHKIUAX, MOMOJIHEHNE KJlacca U3y4aeMbIX (DYHKIIMM, HILTIOCTpaLysl
IIUPOTHI MPUMEHEHUS (PYHKIUI JJI1 ONUCAHUS U U3YUEHUS PEATIbHBIX 3aBUCUMOCTEN;

-pa3BUTHE NPEACTABICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX B OKPYKAIOIIEM MUPE, COBEPIICHCTBOBAHUE
MHTEJJIEKTYaJbHBIX U PEYEBBIX YMEHUH MMyTeM 00OralieHuss MaTeMaTHUECKOTO S3bIKa U Pa3BUTHS JIOTUYECKOTO MBIILICHUS;

- OCBOCHHME KOMIIETEHIMI (yueOHO-1103HABAaTENbHON, KOMMYHUKATUBHOM, PE(IIEKCUBHOM, JIMYHOCTHOTO CaMOpa3BUTHA,

[IEHHOCTHO-OPUEHTAIIMOHHOM ) 1 PO ECCHOHATBHO-TPYI0BOTO BBIOODA.

2.2 OCco0EeHHOCTH MOCTPOEHUSI €ro CoAepKAHUS

Conepxxanue yueOHOro (3JIeKTUBHOTO) Kypca «30paHHbie BOMPOCHl MaTEMATUKW MPEICTABIEHO COBPEMEHHON MOYyIHbHOMN
CHUCTEMOU 00y4eHHs, KOTOpasi co3JaeTcs JUisi HanOoJiee OJarompusTHBIX YCJIOBHM Pa3BUTHS JIMYHOCTH, MyTeM oOecreueHus
rHOKOCTH CoJiep KaHusl 0OOy4eHHs, IPUCTIOCOOJICHUS K MUHIMBUIYAIbHBIM MOTPEOHOCTAM OOYYAIOMIMXCS M YPOBHIO MX 0a30BOM
MOATOTOBKU. Moaynu, BKIIOYEHHBIE B JAHHYIO MPOTpamMMy, MPEJACTaBISIOT CO00M OTHOCUTEIBHO CaMOCTOSITEIbHBIC €UHUIIBI,
KOTOpPbIE MOKHO COY€TaTh B JIFOOBIX KOMOMHAIMSX U PEATH30BBIBATH B JIOOOM XPOHOJOTUYECKOM MOPSIIKE, aJanTUpys TMOJ
HaMEYCHHBIC 1IEJH, 3aJa4d W YCJIOBUS OpraHM3alli 00pa3oBaTelIbHOro mporecca. [IporpaMMHBI MaTepuan OTpa)kaeT BCe
COBPEMEHHBIC 3aIpOChI 00IIECTBAa: YMEHNE UCKATh, aHAJIM3UPOBATh, MPEOOPa30BHIBATh, TPUMEHATh HHGOPMAIIHIO JIUIS PEIICHUS
po06eM; 3P HEeKTHBHO COTPYAHUYATH C APYTUMH JIFOJIbMH; CTaBUTh 1IEJTH, INTAHUPOBATh, ITOJTHOIICHHO MCIIOJb30BaTh TUIYHOCTHBIC
peCypchl; TOTOBHOCTh KOHCTPYHPOBATh M OCYIIECTBIIATH COOCTBEHHYIO 00pa3oBaTEIbHYIO TPACKTOPHIO HA MPOTSHKEHUU BCEH
KU3HHM, OOecreurBas YCHENTHOCTh W KOHKYPEHTOCTOCOOHOCTh. lleHHOCTHBIE opueHTupsl [Iporpammbl  ompenemnstoTcs
HAIPaBJICHHOCTHIO HAa HAIMOHAJIBHBI BOCHHUTATENbHBINA Hjeall, BOCTPEOOBAHHBIN COBPEMEHHBIM DPOCCHUUCKHM OOIIECTBOM H
rocynapctBoM. [IporpamMma mpegycMaTrpuBaeT perieHue MaTeMaTHYECKUX 3a]1ad, KOTOPBIE CIIOCOOCTBYET Pa3BUTHIO HABBIKOB
PaIMOHAIBFHOTO MBIIIJICHUS U CIIOCOOOB BBIPKEHHUS MBICIU (TOYHOCTh, MOJHOTA, SICHOCTh U T. 11.), HHTYUIIUH — CIIOCOOHOCTH
NPEIBUIETh PE3yIAbTAT U Mpeayraaarh myTh pemenus. Coaepxanue [IporpamMmmer pa3paboTaHO B COOTBETCTBUU C TPEOOBAHUSIMU
COBPEMEHHOW IUAAKTUKKA ¥ BO3PACTHOW TICHXOJOTHH, BKIIOYAET TPUHIUIBI, 3ajoKeHHbie B KoHIenmmu pa3BUTHS



MaTeMatuyeckoro oopazosanus B Poccuiickoii @enepaiiu, HarpaBieHHbIE HA PEIlIEHUE 3a]1a4 110 MHTEJUIEKTYaIbHOMY Pa3BUTHIO
y4daiuxcs, (OpMUPOBAHUIO KAYECTB MBILIUICHUS, XapaKTEPHBIX JJII MaTEeMAaTUYECKON JESATEIHHOCTH U HEOOXOAUMBIX YEJIOBEKY
JJIsl TIOJTHOIIEHHOM W3HU B OOIIECTBE; OBJAJCHUIO KOHKPETHBIMU MAaTEMaTHYECKUMHU 3HAHUSMHU, YMEHUSIMHU U HaBBIKAMH,
HEOOXOMMMBIMH TSI TIPUMEHEHHUS B MPAKTUYECKOW NESATEIbHOCTH, JUISl M3YUYEHUS CMEXKHBIX TUCIUTUINH, JUISl TPOIOJDKCHUS
00pa3oBaHMsl; BOCIIUTAHHUIO JINYHOCTH B IPOIIECCE OCBOCHUS MAaTEMATHKH M MaTEMaTUYECKOW NESITEIbHOCTH; (OPMHPOBAHUIO
MpeICTaBICHU 00 UJIeIX U METOJaX MaTEMaTUKH, O MaTEMAaTUKe Kak (hopMe OMUCaHUsl U METOJIe MO3HAHUS JEHCTBUTEILHOCTH.
CopaepkaHue Kypca MAaTEMAaTUKU CTPOUTCA HA OCHOBE CUCTEMHO-IESITENBHOCTHOT'O MOIX0/1a, TPUHIIUIIOB Pa3/IeJICHUs TPYAHOCTEM,
YKPYIHEHUST JTUAAKTUYECKUX €IUHUII, OINEepeKaroniero (HopMUpOBAHUS OPUEHTUPOBOUYHOM OCHOBBI JEMCTBUM, NPHUHIUIIOB
MO3UTUBHOM Menaroruku. CUCTEMHO-IESITENbHOCTHBIN MOAXO/ MPEAIOIAracT OPUECHTAIMI0 HA JOCTHKEHUE LIEIM 1 OCHOBHOTO
pe3yiibTata 00pa3oBaHUs — PA3BUTHE JIMYHOCTU OOYYaIONIErocsi Ha OCHOBE OCBOCHUS YHUBEPCAIBHBIX YUE€OHBIX ACHCTBUM,
MO3HAHUS U OCBOCHUSI MUPA, AKTUBHOM y4eOHO-T103HABATEIILHOU JEATeIbHOCTH, (HOPMUPOBAHKE €70 TOTOBHOCTH K CAMOPa3BUTHUIO
U HEMPEPHIBHOMY 00pa30BaHUIO; pa3HO0Opa3re MHANBUIYATbHBIX 00pa30BaTEIbHBIX TPACKTOPUNA U MHIWBUAYAJIBHOTO Pa3BUTHS
KaxJa0ro odOywaromierocs. llpunnun paszgeneHus TpyAaHocTeld. Maremaruueckas JIesSTEIbHOCTb, KOTOPOM JOJKEH OBJIAJETh
IIKOJIBHUK, SIBJISETCS KOMIUIEKCHOM, COCTOSIIIEW W3 MHOTMX KOMIOHEHTOB. MIMEHHO 3Ta MHOTIOKOMIIOHEHTHOCTBH SIBJISIETCSA
OCHOBHOW TPUYMHOM HCTBITHIBAEMBIX IIKOJbHUKAMU TpyaHocTel. KoHIeHTpanus BHUMaHUS HAa OOyYEHUU OTACIIBHBIM
KOMITOHEHTaM JieJlaeT maTtepuan goctymnHee. st ocymiecTBICHUS MPHUHIMIA HEOOXOJAMMO MPABUIBHO U TOCIEI0BATEIHHO
BBIOMpaTh KOMIOHEHTHI s oOydeHus. Eciu HekoTopass MaremaTHdecKas ACSTEIbHOCTb COJEPKHUT B ce0€ TBOPUECKYIO U
TEXHUYECKYIO0 KOMIIOHEHTY, TO, COTJIACHO MPUHITUITY Pa3JeICHUS TPYAHOCTEN, OHU U3YUYaIOTCS OTJEIBHO, 4 3ATEM UHTETPUPYIOTCS.
Hanpumep, npu u3ydyeHHH 3JIEMEHTOB MATEMATHUYECKOTO aHAIM3a CHAyaja IIKOJbHUKU HAa MPUMEPE HECKOJIBKUX HAWJICHHBIX
MPOU3BOJIHBIX (PYHKIMM IO OMNPEIEICHUI0 3HAKOMSTCS ¢ OCHOBHBIMU THIIAMM 3a/JlaHUN Ha MPUMEHEHUE MPOU3BOIHON. ITO
MOTHUBUPYET TIOCJIENyIolee H3ydeHne TexHuku nuddepennupoBanus. [IpuHIMN yKpynmHEHUS JUAAKTAYECKUX CIWHMII.
Ykpynuennas aupaktudeckas eauHuna (YJIE) — aTo knetouka ydyeOHOTO mpoIecca, COCTOSIIAs U3 JIOTUYECKH Pa3TUYHBIX
AJIEMEHTOB, 00J1aJaI0INX B TO e BpeMs HH(PpOpMaIMOHHOM 001mHOCThI0. OHa 00J1a/1aeT KaueCTBaMU CHCTEMHOCTH M IIEJIOCTHOCTH,
YCTOMYMBOCTBIO BO BPEMEHU M OBICTPHIM TMposiBieHHMeM B mnamsTv. [lpunuun YJIE npenmonaraer COBMECTHOE H3y4YeHUE
B3aMMOCBSI3aHHBIX JICUCTBUM, oniepaiuii, TeopeM. [I[puHIMT YKpYTTHEHUS TUIaKTHYECKUX €AMHUIL BecbMa d(hPeKThBEH, Hapumep,
IPU U3YYEHUU TPUTOHOMETPUUECKUX (DYHKIMM U UX CBOUCTB. [IpuHIIUT Onepexaroniero pa3BuTHs 3akitoyaeTcs B popMUpOBaHUHU
y o0yuarolerocsi mpe/ICTaBlIeHUs O 1eJid, TUIaHe U CPEACTBAX OCYILECTBICHUS HEKOTOPOro mnpoekrta. Takoil moaxo/ mo3BosieT
00€eCcIeunTh CUCTEMATHIECKUA OE30MMO0YHOE BHITIOJIHEHHE 00YJarONUMUCS JEHCTBUN B HEKOTOPOM JHMAana3oHe HOBBIX JIJIST HUX
cutyauuii. OTAenbHBIE ATallbl MPOIECCAa BKIIOYAIOTCS B ONEPEKAIOUIYI0 CHUCTEMY YIOPaXHEHUW, 4YTO JlaeT BO3MOKHOCTH
MOATOTOBUTH 0a3y JUIsl U3y4€HUs HOBOI'O MaTepHUalia M yBEIMYMBAET BpeMs Ha ero ycBoeHue [[puHIMIbI MO3UTUBHOM NEAAarOTUKN



3QJI0)KEHBl B OCHOBY ME€JArorukd COMNPOBOXKICHHUS, NONJEPKKM U COTpYyIHMYECTBA yuuTens ¢ ydyeHukoMm. CosnaBas
MHTEJUIEKTYaJbHYI0 aTMOC(hepy T'yMaHUCTUYECKOTO 00pa30BaHus, yUuTelsd POpMUPYIOT Y 00ydaronuXcsi KpUTUYHOCTD, 3/IPaBbIi
CMBICTT M PAIlMOHAJIBHOCTh MBIIUICHUA. B 0OIIeHn: ¢ yuuTeneM M TOBApHUIIAMU MO OOYYCHHIO MEpEeHaroTCs, YCBAMBAIOTCS H
BBIPa0aTHIBAIOTCS MIPUEMBI KHU3HEHHOTO POCTa KakK ILIETb MPOLEAYP CaMOUICHTH(PUKAIIUN, CAMOOTIPEACIICHHUS, CAMOAKTyaJIn3alluu
U camMopealu3alii, B pe3ylbTaTe KOTOPBIX (OPMHUPYETCS TBOPUYECKU-TIO3UTHBHOE OTHOIIEHHE K cebe, K COIUyMy H K
OKpY>KarollleMy MHUPY B LIEJIOM.

2.3 MexnpeaMeTHbIE CBS3H

MexnpenMeTHbIE CBSI3H B 00YICHIUN MAaTEMATHKE SBIISTIOTCS BAXKHBIM CPEJICTBOM JIOCTHKEHUS TIPUKIIATHON HAPABICHHOCTH
0o0yueHus mMaTeMaThke. BO3MOXHOCTh TMOJOOHBIX CBs3eH OOyCIOBJICHA TEM, YTO B MaTeMaTHKE U CMEXKHBIX JUCIUIUIMHAX
H3Y4aroTCsl OJTHOMMEHHBIC ITOHATHS (BEKTOPBI, KOOPIUHATHI, Tpauku U GyHKIIMH, YPAaBHCHHS U T.1.), a MAaTEMaTHYECKHUE CPEICTBA
BBIpaKEHHUS 3aBUCUMOCTEN MEX 1y BelrmunHamMu ((hopMyiibl, rpaduKu, TaOIUIbI, YPaBHEHHUS, HEPABEHCTBA) HAXOSAT MPUMEHEHUE
IIPU U3YYCHUH CMEXKHBIX JUCIUIUIMH. Takoe B3aMMHOE MPOHMKHOBEHHE 3HAHWW M METOJOB B Pa3JIMUHbIC YUEOHBIC MPEIMETHI
UMEET HE TOJIbKO MPHKIAIHYI0 3HAYMMOCTh, HO M CO37acT OJarompHsATHBIC YCIOBHS 11 (HOPMUPOBAHHS HAYYHOI'O
MHpPOBO33peHHUs. M3yueHne BceX MPEAMETOB €CTECTBEHHOHAYYHOTO IMKJIAa B3aMMOCBS3aHO ¢ MaTeMaTHKOW. MaremaTuka jaer
yYaluMcs CUCTeMY 3HAaHMK W YMEHHUH, HEOOXOIUMBIX B MOBCEIHEBHOM JKM3HU M TPYJIOBOM ACATEILHOCTH YEJIOBEKA, a TaKKe
BKHBIX JIJISI M3YUYEHUST CMEKHBIX TUCIHIUIAH ((DU3UKH, XUMUHU, YEPUCHHUS, TPYIOBOTO 00yUYEHHs, aCTPOHOMHUH 1 Jip.). Ha ocHOBe
3HAHMK TI0 MaTeMaTHKe y ydamuxcs (hOPMHUPYIOTCS OOIIEHpEeIMETHBIE PacueTHO-U3MEPUTENbHbIE yMeHHS. [Ipu u3ydeHnu
CMEXHBIX TUCIUILINH PACKPBIBACTCS MPAKTUYECKOE MPUMEHEHNE MOTYyYaeMbIX yUaIIUMUCS MaTeMaTHICCKUX 3HAHUA U YMEHUH,
YTO CIIOCOOCTBYET (POPMUPOBAHUIO Y yUANTUXCS HAYIHOTO MHUPOBO33PCHHUS, MPEACTABICHUN 0 MAaTEMaTHIECKOM MOJICITUPOBAHUH
KaK 0000IIIEHHOM METO/Ie MO3HAHUS MUPA.

2.4. Oco0eHHOCTH OPpraHUu3anuu 00pPa3oBaTeILHOIO MPoIecca Mo NpeaMeTy

O4eBuHO, YTO HOBBIE TPEOOBAHUS K pe3yJbTaTaM 00pa30BaTEIHHOU JAEATEIHHOCTH TPEOYIOT ONPECICHHBIX N3MEHEHUH B
COJCp)KaHUM M opraHuzanuu mpoiecca oOydenus. [IpoexktupoBanue YVY][ B KaJleHIapHO-TEMaTHYECKOM ILJIAHUPOBAHUU
MPEACTABIACTCS MPUHIMIUATILHO HOBBIM JJEMEHTOM JACSATEIbHOCTH YyuuTensd. Kaxapii y4eOHBIM MNpeaMeT pacKpbhIBaeT
OTIpe/ICJICHHbIE BO3MOXXHOCTH il (popmupoBanus Y VY], YVY]I BnoaHe MOXKET BBICTYIIaTh B KadyeCTBE MpeaMeTa OO0ydeHHS;
BBIICNISTHCS B TEMATUYECKOM TUIAHUPOBAHUU KAXKJOTO pasjesia yueOHOM NUCUUIUTMHBI U YTOUHSTHCSA MOYPOUHO B KaJleHIapHO-
TEMaTUYECKOM IUTaHupoBaHuu. B o0miem cinydae Y'Y /| T0DKHO SBIATHCS HHCTPYMEHTOM WITH CTIOCOOOM JIOCTHKEHHUS 1IETTH 1 33144
KaX0T0 ypoka. [Ipu aTom yunrtento HeoOX0IMMO BIaIeTh BUJIAMHU M COJIEPKAHUEM Kaxa0ro u3 Y Y/l v 3HaTh CBS3U MEXKTY HUMH.



3.0Onucanne MecTa ydeOHOro nmpeaMeTa B y4eOHOM IJIaHe

KosinyecTBO YyueOHBIX 4aCOB, HA KOTOpoe paccuutana Padouasi nporpamma

Ha ypoBHe cpemaHero oOmiero oOpa3oBaHUs y4eOHBIH (3JIEKTHBHBIN) Kypc «V30paHHBIE BOIPOCHI MAaTEMAaTHKH» SIBIISETCS
00s13aTEIHHBIM JIJISI U3YYCHHS U SIBJISETCS OJTHON M3 COCTABJISAIONINX MPEeIMETHOM o0mactn «MaTemaTrka u nHpOpMaTHKay.
[Iporpamma yueOHOTO (3JIEKTUBHOTO) Kypca «MaTreMmaTuka Jyisl BCceX» paccuuTaHa Ha 68 yueOHBIX 4acoB (UeThIpe Mo ayss o 17
4acoB 0a30BOT0 YPOBHS).

4.Onucanue HEHHOCTHBIX OPUEHTUPOB COACPKAHUSA yqeﬁnoro npeamera

[leHHOCTHBIE OpPUEHTUPBI H3y4eHUs Y4eOHOro(3JIeKTUBHOrO) mnpeamera «l30paHHble BONpPOCHI MaTeMaTHKE» B LIEJIOM
OTPaHUYMBAIOTCS LIEHHOCTBIO MCTHHBI, OJHAKO JaHHBIM Kypc MpeajaraerT Kak pacllMpeHUuEe COJAepkKaHUs NperMeTra
(KOMIIETEHTHOCTHBIE 33JauM, TI/I€ MAaTeMaTHUYECKOE COJIep)KaHUE HMHTETPUPOBAHO C HCTOPUYECKUM M  (PHIIOTOTHYECKUM
CoJIepKaHUEM MapalieIbHbIX IPEAMETHBIX KypcoB OOpa30BaTeNbHON CUCTEMBI), TAK U COBOKYITHOCTh METOJIMK M TEXHOJIOTHH (B
TOM 4YHCIIE M IPOEKTHOH), MO3BOJISIOIIMX 3aHUMAThCS BCECTOPOHHUM (POPMUPOBAHMEM JIMUYHOCTU YYAIUXCS CpPEACTBAMHU
npeamMera «MaTemaTuka» U, Kak CJle/ICTBUE, paCIIMPUTh HA0Op HEHHOCTHBIX OPUEHTHPOB.

- [IleHHOCTh HCTHHBI — 3TO LIEHHOCTh HAYYHOT'O ITO3HAHUS KaK YAaCTHU KYyJIbTYpbI UEJIOBEUYECTBA, pa3yMa, HOHUMaHUS CYIHOCTH
OBITHSI, MUPO3AAHUS.

- [leHHOCTD Yen0BEKA KaK Pa3yMHOI'0 CYLIECTBA, CTPEMSALLIETOCS K IO3HAHUIO MUPA U CAMOCOBEPIIEHCTBOBAHUIO.

-LleHHOCTH Tpy/Zia U TBOPUECTBA KAK ECTECTBEHHOT'O YCIOBHUS YEJIOBEUECKOM IESITEIbBHOCTH U KU3HU.

-llenHocTh cBOOOABI Kak CBOOOMABI BbIOOpAa W MPEABSIBICHUS YEIOBEKOM CBOMX MBICIEH W MOCTYIKOB, HO CBOOOJBI,
€CTECTBEHHO OrPAaHMYECHHON HOPMaMHU U MpaBUIaMU TOBEACHUS B OOIIECTBE.

-lleHHOCTh Tpa’1aHCTBEHHOCTH — OCO3HAHHE YEJIOBEKOM ce0sl KaK WieHa o0IlecTBa, Hapoja, MPeACTaBUTENsl CTpaHbl U
roCy/1apcTBa.

- lleHHOCTB MAaTPUOTHU3MA — OAHO U3 NMPOSIBJICHUH TyXOBHOM 3pEJIOCTH YeJIOBEKa, BhIpaxkatoleecs B 1t00BU Kk Poccun, Hapony,
B OCO3HAHHOM JKEJIaHUU CIYX UTb OTEYECTBY.

5. JInuHOCTHBIE, MeTaNpeIMeTHbIE U NPeMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI Kypca MaTeMaTHKAa

[Iporpamma mpennosnaraer AOCTHKEHUE BBITYCKHUKAMU CTAPLICH IIKOJBI CIEAYIOIIHUX JIMYHOCTHBIX, METAlpEIMETHBIX U
IIPEAMETHBIX PE3YyJIbTATOB.



B nu4yHOCTHBIX pe3ynbTaTax chOPMHUPOBAHHOCTS:

LIEJIOCTHOI'O MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKM MAaT€MaTUKU U OOLECTBEHHOU
IIPaKTUKH €€ IPUMEHEHHUS;
_ OCHOB CaMOpa3BUTHs U CAMOBOCHHTAHUS B COOTBETCTBHM C OOIEYETIOBEYECKMMH LIEHHOCTSAMH U HJcallaMU TPakJaHCKOTO
oOuiecTBa; TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITENIBHOM, TBOPUYECKOHM M OTBETCTBEHHOH JEATENBHOCTH C NPUMEHEHHEM
METOJI0B MATEMATHKHU;
_ TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIE€ CaMOOOpPa30BaHUIO, HA MPOTSHKEHUU BCEH JKU3HH; CO3HATEIBHOIO
OTHOLIEHUSI K HEMPEPHIBHOMY OOpPAa30BaHUIO KaK YCIOBHUIO YCHEIIHOW MPO(eCCHOHATBHOM M OOIECTBEHHOW AESITEIbHOCTH Ha
OCHOBE Pa3BUTOM MOTUBALMM Yy4E€OHOU AESATENBHOCTA M JMYHOCTHOIO CMBICIA U3YYEHHUS] MAaTEMATUKHU, 3AaMHTEPECOBAHHOCTH B
IPUOOPETEHNH U PACIIUPEHUH MaTEMaTHUYECKUX 3HAHUM U CIOCOOOB JIEHCTBHIA,
_ OCO3HAaHHOCTH B IIOCTPOEHUH UHIMBHUIyaIbHOW 00pa30BaTEIbHOMN TPACKTOPHUU;
_ OCO3HaHHOTrO BbIOOpa Oyayiel Mpopeccuu, OPpUEHTUPOBAHHON HA MPUMEHEHHE MAaTEMATHYECKHX METOJIOB U BO3MOKHOCTEN
peann3anuy COOCTBEHHbIX KU3HEHHBIX IJIAHOB; OTHOLIEHUS K MPO(ecCHOHAbHOM 1eATeIbHOCTH KaK K BO3MOYKHOCTH y4acTus B
PELICHUH JIMYHBIX, 00IIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIEM;
_ JIOTMYECKOI'0 MBIIIJICHUS: KPUTUYHOCTU (YMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBaHUS), KPEATUBHOCTH
(coOcTBEHHAas apryMeHTalus, ONPOBEPKEHMsI, TTOCTAaHOBKA 3aJa4, (GopMyJIHpOBKa IpobieMm, paboTa Haja HMCCIEI0BATEIbCKUM
MIPOEKTOM U JIp.).
MertanpenmMeTHble pe3ynbTaThl OCBOCHMSI MPOrPAMMBbI MPEACTABICHBl TPEMsl IpyHIamMH YHUBEPCAJIbHBIX Y4YEOHBIX AEUCTBUN

Yy D).
PerynstuBHbIE yHUBEpCAIbHBIE yueOHbIE NEHCTBUSL.

CIIOCOOHOCTh CaMOCTOSITENIBHO CTaBUThH IENH Y4eOHON W HWCCIIeNOBATENbCKON, MPOEKTHOW AESTeNhHOCTH, TIJIAaHMPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh M OIICHUBATh YUCOHBIC JCUCTBUS B COOTBETCTBUHU C TIOCTABJIICHHOW 3a7a4eil M YCIOBHIMH €€
BBITIOJTHEHUS;

_ yYMEHHUS CaMOCTOSITENIbHO IIJIAHUPOBATh AaJIbTEPHATUBHBIE MYTH JOCTHKEHHUS II€Je, OCO3HAHHO BHIOWpATh HauboJee
3¢ (HEeKTUBHBIE CTIOCOOBI PEMICHUS YUYeOHBIX U TTO3HABATEILHBIX 33/1a4.

[To3HaBaTeNbHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS.

_ YMEHHS HaxOIUTh HEOOXOIUMYI0 MHGOPMAIUIO, KPUTHIECKH OIICHUBATh M WHTEPIPETUPOBATh MHPOPMAIUIO B PATUUHBIX

UCTOYHUKAX (B CHpaBOYHUKAX, JUTeparype, VHTepHeTre), NMpencTaBiiaTh HMHPOPMALMIO B pazinyHOU QopMme (CIOBECHOM,



TaOIU4YHOM, TrpadUuecKoil, CHUMBOJIMYECKOM), oOpabaThiBaTh, XpaHUTh M TMepeaaBaTh HH(POpPMAIMIO B COOTBETCTBHHU C
M03HABATEIILHBIMY MM KOMMYHUKATHBHBIMH 33/1a4aMU;

_ HAaBBIKOB OCYIIECTBIICHUS MMO3HABATEIHLHOM, YICOHO-UCCIEA0BATEIILCKON U MMPOCKTHOU ACSITEIHPHOCTH, HABBIKAMU Pa3pEIICHUS
po0sIeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIICHHS MPAKTUYECKHX 3a7ad, MPUMCHCHHIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

BJIaACHUA HAaBbIKaMU II03HABATEIbHOU pe(l)J'ICKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX I[CﬁCTBI’Iﬁ N MBICJIIMTCIIBHBIX ITPOICCCOB, UX
PE3YIIbTATOB U OCHOBaHHﬁ, I'paHuIl CBOCTO 3HAHUSA U HC3HAHU, HOBBIX ITIO3HABATCIIBHBIX 3a1da49 U CPCACTB UX JOCTHIKCHUA.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHBIE YUEOHbIE IEHCTBUS.

_ YMEHUS NPOAYKTUBHO OOILIATHCS U B3aMMOJEHCTBOBAThH B MPOLIECCE COBMECTHOM AEATEIbHOCTH, YUUTHIBATh MO3ULIUU JPYTHX
YYaCTHUKOB JESITEIbHOCTH, 3PPEKTUBHO pa3pemiaTb KOHQIUKTHL;
_ BJIQJICHUS SI3bIKOBBIMU CPEJICTBAMH — YMEHHUSI ICHO, JIOTHYHO M TOYHO U3JIaraTh CBOIO TOUKY 3PEHMSI, UCII0Ib30BATh aJ€KBATHHIE
S3BIKOBBIE CPE/CTBA.
B npeameTHBIX pe3yabTaTax cOPpMUPOBAHHOCTD:
_ MIpeACTaBICHUI 0 MaTeMaTHKE KaK YaCTH MUPOBOM KyJIbTYpbI U O MECTE MATEMAaTUKU B COBPEMEHHOM UBUIIM3ALIH, O CIOCO0ax
ONMCaHUS Ha MAaTEMATUYECKOM SI3bIKE SBJICHHUN PEabHOIO MUPA;
_ TPEACTaBICHUA O MAaTeMaTHYECKUX MOHATUAX KaK O BAKHEUIIMX MATEeMaTHYECKUMX MOJEINSIX, MO3BOJISIIOUIMX OMUCHIBATH U
U3y4aTh pa3HbI€ MPOLIECCHI U SBJICHUS; IOHUMaHNE BO3MOKHOCTH aKCHOMATUYECKOTO TOCTPOEHUSI MaTEMAaTUYECKUX TEOPUH;
_ YMEHUI NMPUMEHEHHS] METOJIOB JOKA3aTeJIbCTB M aJITOPUTMOB PELIEHUS; YMEHUS UX NMPUMEHATh, POBOJUThH JOKa3aTeJIbHbIE
paccyXJeHUs B XOJI€ PELICHUS 3a/aY;

CTaHJIApPTHBIX NPUEMOB PEIICHUS PAUOHAIBHBIX W HMPPALMOHANBHBIX, MOKa3aTEeIbHBIX, JOrapu(@MUUYECKUX, CTETECHHBIX,
TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB, X CUCTEM;

yMEHUN OOOCHOBBIBATH HEOOXOAMMOCTb PACHIMPEHUS YHMCIOBBIX MHOXECTB (LeNble, pallMOHAJIbHBIE, IE€WCTBUTEINIbHBIC,
KOMIJIEKCHBIE YHCJIa) B CBA3U C pa3BUTUEM alreOpsl (pellieHne ypaBHEHUH, OCHOBHAs Teopema ajreopsl);
_ YMEHMI ONUCHIBATHh KPYr MaTEMAaTUYECKUX 3ajad, ISl PEHICHHs] KOTOPBIX TpeOyeTcs BBEAECHUE HOBBIX MOHATHH (CTENEHbD,
apu(meTnyecKkuil KOpeHb, Jorapu(dpm; CUHyC, KOCUHYC, TAHT€HC, KOTAHI€HC; apKCUHYC, apKKOCUHYC, apKTaHI€HC, apKKOTAHI€HC;
pemarh NPaKTUYECKUE PACUETHBIE 33141 U3 OKPYIKAIOIIET0 MUPA, BKIIIOYas 337a4d 110 COUMATbHO-3KOHOMHYECKOW TEMATHKE, a
TaK)K€ U3 CMEXHBIX TUCLUIUINH;



_ YMEHHH NMPUBOAUTH MPUMEPHI pealbHBIX SIBJICHUHN (MPOIIECCOB), KOJIMUYECTBEHHbIE XapPAKTEPUCTUKU KOTOPBIX OMHUCHIBAIOTCS C
MOMOIIBIO (DYHKIIHI; UCIIOJIB30BATh TOTOBBIE KOMIIBIOTEPHBIE IPOTPAMMBI JIJ1s1 WILTIOCTPAIIUU 3aBUCUMOCTEH; ONUCHIBATh CBOMCTBA

GyHKIHMI ¢ Omopoil Ha uX rpaduKu; COOTHOCUTH PEANIbHbBIC 3aBUCUMOCTH U3 OKPYKAIOIIEH KU3HU U U3 CMEKHBIX JUCHUIUIMH C

QJICMCHTAPHbBIMHU (1)YHKI_II/IHMI/I, ACJIaTb BBIBOJbI O CBOMCTBAX TaKUX SaBHCHMOCTCﬁ;

YMCHI/Iﬁ OOBSACHATL Ha npuMepax CyTb MCTOAOB MATCMATHYCCKOI'O aHaJIn3a AJI1 HCCIICOTOBAHUA q)YHKHI/II‘/’I; O0OBACHATH

FCOMGTpPI‘-ICCKHﬁ, u (1)H3H‘-IGCKHI>1 CMBICJI HpOH3BOI[HOI>i; IIOJB30BATHCA ITIOHATHEM HpOHSBOI[HOfI IJI1 pCHICHUSA IMPUKIIAAHBIX 3a/1a4

Y TIpY OTIMCAHUU CBOMCTB (DYHKIIUH.

HnaﬂnpyeMble pe3yabTaTbl OCBOCHUSA MPOrpamMmmsbl 110 «MaTemMaTHKAa JJIsl BCEX»

Moayab 1 u Moayab 2
Yyanmiicsa HayduTcs:

dbopMyIUpoBaTh OMPENCIICHUS] HAWOOJBIIETO W  HAWUMEHBIIEr0 3HAuYeHUM  QyHKIUH, YETHOM UM HEYETHOM
byHKIMNA, 00paTuMON (YHKIIMH, B3aMMHO OOpaTHBIX (QYHKIMM, ompeneneHus oOJacTH ONpeleTeHUus ypaBHEHUMN
(HEepaBEHCTB), PABHOCWJIbHBIX YpaBHEHHU (HEPaBEHCTB), YpaBHEHUMN-CIEICTBUI (HEPaBEHCTB-CIIEICTBUIA), TTOCTOPOHHETO
KOPHSI;

bopMyIMpOBaTh TEOPEMBI O CBOMCTBAX rpaMKOB YETHBIX U HEUETHBIX (DYHKITUH,

HaxOJWTh HauWOOJbIIEE W HaWMEHbIEe 3HA4YeHUsT (PYHKIMM Ha MHOXKECTBE Mo €€ rpaduky, ucciaeaoBaTh (PYHKIIUIO,
3a/laHHYI0 (POpPMYIIOH, Ha YETHOCTh, CTPOUTH IpauKu PYHKIUN, UCTIOJIb3Ys YETHOCTh HJIM HEYETHOCTD;

(bopMyaMpoBaTh OINpPEAEIICHUE CTENEHHOW (PYHKIMU C LETbIM IOKa3zaTeleM, OmNpeleseHue KOpHS (apu(pMeTHYecKOro
KOpHS1) N- CTENEHH, a TAKXKE TEOPEMBbI O €r0 CBOMCTBAX, OMPENEICHUE CTENEHU C PAIMOHAJIBHBIM MTOKa3aTelieM, a TaKxKe
TEOPEMBI O €€ CBOMCTBAX;

bopMyaMpOBaTh ONpPEEICHUE CTENIEHHON (PYHKIIMH C 1IeJIbIM MOKa3aTeleM;

OTMHMCHIBATH CBOMCTBA CTEMEHHOMN (D)YHKIIMU C IIEJIBIM MTOKa3aTesIeM, BBICIAS Clydan Y€THOM U HEYETHON CTETICHH, a TAKXKE
HATYpaJIbHOM, HYJIEBOU U LIEJION OTPULATEIIBHON CTEIIEHU;

cTpouTh rpaduku GyHKIUNA HA OCHOBE Tpaduka CTENEHHON (DYHKIIMHM C LIEJBIM TMOKa3aTelieM; HaXOJIUTh HauOOoJIbIIee U
HAaWMEHBIIIEE 3HAUCHUSI CTETICHHON (DYHKIIMH C TIETTBIM IMOKa3aTeleM Ha MPOMEKYTKE;

dbopmyupoBaTh onpeseaeHue KopHs (apudpMeTHIecKOro KOpHs) N-i CTENEeHH, a TaKKe TEOPEMbI O €r0 CBOMCTBAX, BBIACIISIS
CJly4aud KOpHEN YETHOM M HEYETHOMN CTETICHU;

pelaTh ypaBHEHMs, CBOISLIMECS K YPaBHEHHMIO X' = a; BBIIOJNHATH TOXKIECTBEHHBIE MPEOOpa30BaHMs BHIPAKECHHIA,
COZEpKAIINUX KOPHU N-Ml CTENEHH, B YACTHOCTH BBIHOCUTHh MHOXHUTENb H3-TOJ 3HAKAa KOPHS N-U CTENEHU, BHOCHUTH
MHOXXHTEJb O] 3HaK KOPHS N-i CTENEeHH, OCBOOOXKIAThCS OT MPPALMOHAIBHOCTUM B 3HAMeHaTelle JIpoOu; OMHUCHIBATH
CBOMCTBA (DYHKITUH, BBIACISIS CIydyad KOPHEW YETHOM U HEUETHON CTETICHHU.

bopMyIMpOBaTh OMpEIETICHUE CTETIEHH C PALIMOHATILHBIM ITOKA3aTENEeM, a TAKKEe TEOPEMBI O €€ CBOMCTBAX;



BBITIOJHATH TOXK/IECTBEHHBIE TPEOOPa30BaHNUs BBIPAKEHHM, COJIEPIKALINX CTENEHH C PallMOHAIBHBIM TIOKA3aTeIeM;
MPUMEHSTh METOJI PAaBHOCWUJIBHBIX TMPeoOpa3oBaHU Uil pEUICHUS YpaBHEHUH H HEPAaBEHCTB; HAXOAUTh OOIACTh
orpe/ereHUs] ypaBHEHU U HEPABEHCTB;

MPUMEHSTh METO/] CIICACTBUM JJIs PELICHUs YpaBHEHUI;

peniaTh HepaBeHCTBa METOOM MHTEPBAJIOB;

bopMyIMpoBaTh OMNpEECHUE PaJMaHHON MEphl yria, ONpEJeseHUs] KOCHHyca, CUHyCa, TaHT'€HCAa M KOTaHTeHca yria
OBOPOTA, OMPENEICHUS MEePUOIUYECKOd (PYHKIUU, (HOPMYIIbI CIOXKEHHUS, (POPMYJIbl MPUBEIECHUS, (POPMYJIbl JTIBOMHBIX
yTJIOB.

HAXOAUTh PaJIiaHHYI0 MEpY yIjia MO €ro rpajycHoid Mepe U TpajyCHYI MEpy yrIja IO €ro paJuaHHOW Mepe; BHIYUCIAThH
JUTMHBI TyT OKPYKHOCTEH;

BBUSICHSTh 3HAK 3HAYCHHH TPUTOHOMETPUYECKUX (PYHKIIHMA, YMpOIIaTh TPUTOHOMETPUYECKUE BBIPAKEHUS, HCIOIB3YS
CBOMCTBA YETHOCTU TPUTOHOMETPUUECKHUX (DYHKIIMIA;

(bopMyIMpoBaTh ONpeaeIeHUs EPUONIECKON QYHKIMH, €€ TIIaBHOTO EpUO/Ia;

yIpOIaTh TPUTOHOMETPUUECKHE BBIPAKECHHSI, HCIONB3Ys CBOMCTBA MEPUOAMYHOCTA TPUTOHOMETPUYECKHUX (PYHKIIHIA;
OIUCHIBAaTh CBOWCTBA TPUTOHOMETPUUYECKUX (PYHKIINIA;

CTpouTh rpaduku PyHKIUI HA OCHOBE IPaPUKOB YETHIPEX OCHOBHBIX TPUTOHOMETPUUECKUX (DYHKIIUIA;

peoOpa3oBbIBaTh TPUTOHOMETPUUECKHE BHIPAYKEHUSI HA OCHOBE COOTHOIICHUN MEX]Ty TPUTOHOMETPUUYECKUMU (PYHKIUSIMU
OJIHOTO U TOTO K€ apTryMEHTa;

peo0pa3oBbIBaTh TPUTOHOMETPUYECKUE BBIPAKEHUS Ha OCHOBE (opmyn cioxeHus; Gopmyn mnpuBenceHus, (Hopmyi
JIBOMHBIX M TOJOBUHHBIX YIJOB, (OPMYJT CYMMBI U Pa3HOCTH CHUHYCOB (KOCHMHYCOB), (QopMya mpeoOpa3oBaHus
IPOU3BEJICHUS] TPUTOHOMETPUUECKUX (DYHKIIUH B CYMMY;

dbopMynupoBaTh OIpENEIeHUs] apKKOCHHYCa, apKCHUHYCa, AapKTaHINeHca, AapKKOTAaHIeHCa, CBOMCTBA OOpaTHBIX
TPUTOHOMETPUUYECKUX (PYHKIIMIA, METOJT PA3JIOKCHUS HA MHOKUTEIH;

HAXOJUTh 3HAYEHUsI OOPATHBIX TPUTOHOMETPUUYECKUX (DYHKIMHN 7151 OTAETBHBIX TAOJIUYHBIX 3HAUCHUHN apTyMEHTa;
UCTIONB3YS TIOHATHS apKKOCUHYCA, apKCHHYCa, apKTaHTeHCa, apKKOTAHTEHCa, peliaTh MPOCTEHIIINE TPUTOHOMETPHUYECKIE
ypaBHECHHSL.

bopMyIMpOBaThH CBONCTBA OOPATHBIX TPUTOHOMETPUUECKUX (DYHKITUN;

CTpOUTh rpaduku GyHKIKNA HA OCHOBE IpaKOB YETHIPEX OCHOBHBIX OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIMI; YIIPOILATh
BBIpAXEHMUsI, COZIepKallue 00paTHbIe TPUTOHOMETpHUYECKUe QyHKIUY;

peliaTh TPUrOHOMETPUUECKHE YPAaBHEHNUS, CBOIAIINECS K alreOpandecKuM ypaBHEHHSIM, B YaCTHOCTH PelIaTh OAHOPOIHbBIE
TPUTOHOMETPUUYECKUE YPaBHEHUS MIEPBOIl U BTOPOM CTEMEHH, a TAKXKE pelIaTh TPUTOHOMETPUUECKHE YPAaBHEHUS, PUMEHSS
METO/I PA3JI0KEHUS HA MHOKUTEIH;

peuaTh MpocTenlle TPUrOHOMETPUYECKHE HEPABEHCTBA;



dbopMynupoBaTh MOHSATHUE MPOU3BOAHON (YHKIUH, (U3MUECKOTO U TEOMETPUYECKOTO CMbICTIa MPOU3BOTHONM;
IPOU3BOAHON  CTENEHH, KOPHS; npaBwia auddepeHuupoBanus;  (HOpMyNbl  MPOU3BOAHBIX  AJIEMEHTAPHBIX
(YHKIMI; ypaBHEHHE KacaTeNbHON K rpa@uKy (PyHKIMH; aJrOPUTM COCTABIICHUS YpPaBHEHHUS KacaTeJIbHOW; IMOHSITHE
CTAallMOHAPHBIX, KPUTUYECKHUX TOYEK, TOUEK IKCTPEMYyMa;
IPUMEHATH POU3BOAHYIO K UCCIEIOBAHNUIO (DYHKIIUN U TOCTPOCHUIO IPa(KOB;
KaK MCCIIE0BaTh B IPOCTENIINX cydyasX (PyHKIIMH HA MOHOTOHHOCTb, HAXOAUTh HauOOJIbIIEe U HAUMEHbILIEE 3HAYCHMUS
byHKINH;
HaXOAUTh UHTEPBAJIbI BO3PACTAHUS U yObIBAaHUS (PYHKLIUH;
CTPOUTH 3CKU3 rpaduKa HENPEPbIBHON PYHKIMH, ONIPENEIEHHON Ha OTPE3KE;
HaXOJIUTh CTAIMOHAPHBIE TOYKU (PYHKIIUH, KPUTUYECKHUE TOUKH U TOUYKH SKCTPEMYMA;
MPUMEHSTH IPOU3BOJIHYIO K UCCIEA0BAHHUIO (PYHKIUN U IIOCTPOCHUIO IPaPUKOB;
HaxXOJIUTh HauOOJbIIEE U HAUMEHbIIIEE 3HaYeHUE (DYHKIUY;
ONEepUPOBATh MOHATUIMU: TOUYKA, IPsIMas, INIOCKOCTh B MPOCTPAHCTBE, MAPATUIETbHOCTh U MEPIEHANKYISIPHOCTD
MPSMBIX U TIIIOCKOCTEN;
pacno3HaBaTh OCHOBHbBIE BUbl MHOTOI'PaHHUKOB (ITPU3Ma, MUPAMHUJIA, IPSAMOYTOIbHBIN Napajlienenunen, Kyo);
M300pakaTh FeOMETPUUYECKUE (PUTYPBI C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB;
U3BJIEKATh MH(POPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YEPTEKAX;
npuMeHsATh TeopeMy [Iudaropa npu BEIUUCIEHUN JIEMEHTOB CTEPEOMETPUUECKUX PUTYp;
MPUMEHSTD JJI PEIICHUS 3a/1a4 T€OMETpUIECKUe (PaKThl, €CIU YCIOBUS NPUMEHEHUS 3aaHbl B IBHOU (hopMe;
peniaTh 3a/1a4M Ha HaX0KJIEHHE T€OMETPUUYECKUX BEJIMYMH MO 00pa3liaM Uil alropuTMam;
JIeNaTh MJIOCKUE (BBIHOCHBIE) YEPTEXKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIE€ pUCOBATH BUJI CBEPXY, COOKY,
CTPOUTH CEYEHUSI MHOTOI'PAHHUKOB;
U3BJIEKATh, MHTEPIPETUPOBATH U MPEOOPa30BBIBATH HHPOPMAIIUIO O TEOMETPUUYECKUX (PUTYpax, IPEICTaBICHHYIO Ha
yeprexax;
MPUMEHSATh TeOMETpUUECKUe (GaKThl IJIsl peICHUs 33/1a4, B TOM YKCJIE MPE/NO0JIaraloliX HECKOJIBKO IAaroB PelIeHus;
OMKCHIBATH B3aUMHOE PACIIONIOKEHUE PSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
(bopMynHpoBaTH CBOMCTBA U MPU3HAKU QUTYD;
JTIOKa3bIBATh TEOMETPUUYECKUE YTBEPIKICHNUS;
3a]1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT;
BJIa/IETh CTAHAPTHOM KiaccupuKalyen NpoCTpaHCTBEHHBIX (pUryp (MUpamuibl, IPU3MbI, MapajUIeTIeUIIE bl );
UCIIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp AJIs pelieHus 3a1a4 MPAKTUYECKOT0 XapaKkTepa U 3a/1a4 U3 IPyrux
o0JracTeli 3HAHMIA;
pelaTh MPOCTEHIINE 3a/1a4K BBEIEHUEM BEKTOPHOTO Oas3uca.



Mopyab 3 u moayJs 4
Yyanmics HayduTcs:

peniaTh TMOKa3aTelbHbIe YpaBHEHMs (HEpaBEHCTBA); MPOU3BOAMTH PABHOCHIIbHBIE MpPeoOpa3oBaHUs MOKa3aTeIbHBIX
ypaBHEHUH (HEpaBEHCTRB); peliaTh NMOKa3aTelbHbIEe YpaBHEHUS (HEPaBEHCTBA), CBOSIIMECS K alre0paniecKum;
pemiaTh JorapudMuuecKre ypaBHeHUs (HEpaBEHCTBA); MPOU3BOIUTh PABHOCHIIbHBIE TPEOOPa30BaHUs JIOTapUPMUIECKUX
ypaBHEHUH (HEPABEHCTRB); peIIaTh JIorapu(hMHUUECKHE YPaBHEHUS (HEPABEHCTBA), CBOSIIUECS K alreOpandecKum;
pemiaTh anreOpanvyeckue ypaBHEHHsI HA MHOYKECTBE KOMIUIEKCHBIX YHUCEIT; MPUMEHSITh OCHOBHYIO TEOPEMY aIreOphl;
CTPOUTH U UCCIIEIOBATH JOrapu(PMUUYECKYIO U MOKa3aTeNbHYI0 (DYHKIINH;
pacno3HaBaTh BEPOATHOCTHBIE SKCIIEPUMEHTBI, ONMHUCHIBAEMBIE C MTOMOIIBI CXE€Mbl bEepHYIIN; HAXOAUTh BEPOSTHOCTH
COOBITHUSI, COCTOSAILIETO B TOM, UTO B cXeMe bepHyIun ycrexom 3aBepIiuTcsl JaHHOE KOJIUYECTBO UCIIBITAHUM;
dbopMyIUpOBaTh ONIPESICHHUS CyIaiHON BETMYMHBI 1 MHOXKECTBA €€ 3HAUCHU; ISl CITy9aiiHON BETMYUHBI C KOHEYHBIM
MHO>KECTBOM 3HA4Y€HHUU (POPMYyIHUPOBATH OMPECICHHS paCIpeIesieHus CIydyalHON BEIMYMUHBI U €€ MaTeMaTHU4eCcKOoro
0’KHMJIaHUS; HAXOJIUTh MAaTEMATUYECKOE OXKUJAHUE CIIYYalHOW BEJIUYUHBI 1O €€ paclpeIeNICHUI0; UCTI0JIb30BaTh BHIBOIBI
TEOPUU BEPOSTHOCTEN B 3a7ja4axX C MPAKTUYECKUM KU3HEHHBIM COJICPKaHHUEM;
dopmMyIIHpoBaTh ONPEICTICHUE COUCTAHUS N-3JICMEHTHOTO MHOYKECTBA 110 K 3JIEeMEHTOB; HCIOJIB3YsI (POPMYJIbI: KOJIHMUYECTBA
NEPECTAHOBOK KOHEYHOTO MHOXKECTBA, Pa3MEIICHU N-3JIEMEHTHOTO MHOXKECTBAa MO K AJIEeMEHTOB W COYETaHWM n-
AJIEMEHTHOTO MHOKECTBA 110 K 371eMeHTOB, pemaTh 3aja4i KOMOMHATOPHOTO XapaKTepa;
3anuchiBaTh hopmyny OuHoma HeroToHa.
HaXOJUTh O0BEMBI U TJIONIAN MOBEPXHOCTEN MTPOCTEUIIIMX MHOTOTPAHHUKOB C MPUMEHEHUEM (POPMYIT,
pacno3HaBaTh Tejla BpalleHUs: KOHYC, HMIUHAP, chepy U 1map;
BBIYHUCIIATH 00BEMBI U TUTOMIAAM MOBEPXHOCTEN MPOCTEUIITUX MHOTOTPAHHUKOB M TEJI BPAILIEHHUS C TIOMOIIBIO (hOPMYIT;
ONIEPUPOBATH MOHATUEM «JIEKAPTOBBI KOOPIMHATHI B TPOCTPAHCTBEY;
HaXOJIUTh KOOPJWHATHI BEPIITUH Ky0a U MPSIMOYTOJIBHOTO MapalieIenIe/a;
HAaXOJUTh PUMEPHI MATEMATUUECKUX OTKPBITHI U UX ABTOPOB, B CBSI3U C OTEUECTBEHHOM U BCEMUPHOW UCTOPHUEH;
IMOHUMAaTh POJIb MATEMATHUKHU B pa3BUTUU Poccuu. B MOBCENHEBHOM KU3HU U ITPU U3YUYECHUHN JPYTUX MPEIMETOB:
COOTHOCHUTH a0CTPaKTHBIE TEOMETPUUECKUE MOHATHS U (DaKThI C peaTbHBIMH KU3HEHHBIMH O0bEKTAMU M CUTYAIUSIMH,
MCIIOJIH30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYP IS PEIICHUS 33/1a4 MPAKTUYECKOTO COICP KAHMUS,
COOTHOCHTH ILIOIIAI TTOBEPXHOCTEH Tel OJMHAKOBOM (hOPMBI M PA3TUYHOTO Pa3Mepa;
OIICHUBAThH ()OPMY MPABMIHHOTO MHOTOTPaHHUKA TTOCJIE CITUJIOB, CPE30B U T. T (OMPEAeNISITh KOJIMYECTBO BEPIIHUH, PEOEP
Y rpaHell MOJIyYEHHBIX MHOTOIPAHHUKOB).

6. ConeprxaHue yueOHOTO NpeaMeTa

Kpatkoe conep:kanue nporpamMmmai:



Moayas 1

. UucsoBble 1 OyKBeHHbIC BeIpaskeHus (4 Jaca).

Haxoxnenne 3HaueHU YHCIIOBBIX BBIPAXCHHUM, HAXOXKJIEHUE MPOIIEHTa OT 4YMcia, APoOHOM dyacTu uucia. Beraucnenue
nponopuuil. Jlenenue ¢ ocraTkoM, OKpyTrieHUE YUCell, (PUMEHEHUE CBOMCTB CTENEHU. BbIuncieHne 3HaueHUil BIpaKEHHUE
1o 3a1anHoit popmyne. Pemenne 3ananuii u3 EI'D mponuibix Jier.

TexcroBble 3agaun (3 yaca)

Pemenne pa3nuyHbIX BUAOB 337a4 Ha COCTABJIICHHE YPaBHEHHUM, a TaKXE€ CUCTEM YPaBHEHHMH. 3ajadd ¢ IPUMEHEHUEM
r€OMETPUYECKON U apuPMETHUECKOIN MPOrpeccrur, SIKOHOMUYECKUE 3aJaUH.

[IpeoOpa3zoBaHue BIpAKEHHUN ¢ HPPAIIMOHAIBHOCTHIO (2 Yaca)

HaxoxneHue 3HaueHUN BBIpRXKEHUH, coaepKallluXx KopeHb. lIpuMeHeHue Gpopmys COKpalleHHOTO YMHOXKEHHMsI, CBOMCTB
CTETECHH.

Penrenue nuppanroHanbHBIX ypaBHEHH 1 HepaBeHCTB (3 yaca)

Meroabl penieHue ypaBHEHUH, coAepx amuxX KopeHb. OTOOp KOpHEH, BBISABICHHE MOCTOPOHHUX KOpPHEW, HAXOXKJICHUE
00J1aCTH TOMTyCTUMBIX 3HAUYCHUM.

Hekoropsie 3anaun maanumMerpuu (3uaca)

Pemenne 3a1a4 ¢ npUMEHEHUEM OCHOBHBIX TEOPEM U MOHATHM IIaHUMETPUM. 3aJa4H, COJEepKallKe ABA BapuaHTa OTBETA.
[TprMeHeHHe OCHOBHBIX TPUTOHOMETPUUECKUX (DOPMYIT K MPeoOpa3oBaHMIO BhIpaxkeHui (2 yvaca)

®opmynel  npuBeneHUs. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. POpMysbl ClokeHUs. DOpMyJbl KpaTHBIX
aprymeHToB. ®opmyibl mpeoOpazoBaHUs MPOU3BEAECHUS U CyMMBbl TPUTOHOMETpUUECKUX QyHKuMid. HekoTopsie ToxkaecTBa
JUTsL OOpPATHBIX TPUTOHOMETPUYECKUX (QYHKIIUM.

Moayab 2

[IpuMeHeHHe OCHOBHBIX TPUTOHOMETPUIECKUX (POpMYII K TpeoOpa3oBaHMIO BhipaxeHui (4 daca)

@opMynbl  npuBefeHUs. (OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO. PopMyibl cioxkeHud. DopMysbl KpaTHBIX
aprymeHToB. ®opmynbel mpeodpa3oBaHus IPOU3BEACHUS U CYMMbI TPUTOHOMETpUYECKUX GyHKIUNA. HekoTopble ToxkaecTBa
JUTsL OOpPATHBIX TPUTOHOMETPUYECKUX (QYHKIIUM.

Pemenne TpuroHOMeTprUeCcKIX ypaBHeHuH (6 yacoB)

MeToab! pereHrii TPUroHOMETPUYECKUX ypaBHEHUNH. CriocoObl 0TOOpa KOPHEW B TPUTOHOMETPUUECKUX YPaBHEHHUSX.
[Ipou3BomHast PyHKIINH, €€ TeOMeTpUIecKuid 1 (hu3ndeckuii cMbIci (3 gaca)

Omnpenenenue npou3BoaHol. ['eomerpruueckuit u pusnueckuii cMbici npousBoHoM. Texuuka nupdepeHunpoBaHus



4.

5.

[TpuMeHeHre Mpou3BOIHON TpH MccaenoBannu GyHKmH (3 daca).

HccrnenoBanne (QyHKIUM HA MOHOTOHHOCTh. METOJBI OTBHICKAHHS HAHOOJBIEr0 W HAMMEHBIIETO 3HAYCHUH (QYHKIIWH.
HccnenoBanue QyHKINUU HA BBITYKIOCTh U BOTHYTOCTb.

3auer (lyac).

Monyas 3

1.

[Moka3zarenbHbIe ypaBHEHMS (2 Yaca)

[loka3aTenbHblE YpaBHEHHUSA: OJHOPOJHBIE MOKA3aTEJIbHBIE YPABHEHUS; YPAaBHEHHMs, CBOJSIIMECS K KBAaJpPAaTHBIM WIIM K
palMOHAIBHBIM YPaBHEHUSIM BBICIIMX CTENEHEH; HECTaHIApTHHIE TOKA3aTENbHbIE YpPaBHEHHUA. YPaBHEHUS, pelIaeMble
rpa@u4YecKuM METOI0M.

OCHOBHBIE THUIIBI M METO/IbI PEIICHHS TTOKA3aTEIbHBIX HEPABEHCTB(2 vaca)

[Toka3arenbHbIE HEPABEHCTBA: OJHOPOIHBIE MOKA3ATEIbHbIE HEPABEHCTBA; HEPABEHCTBA, CBOIAIINECS K KBaIPATHBIM WJIU

K pallMOHAJIBHBIM HEPABEHCTBAM BBICILIMX CTEIICHEW; HECTaHJapTHBIE IIOKa3aTeIbHbIC HEpaBeHCTBA. HepaBeHcTBa,
pemaembie rpauecKuM METOAOM.

Jlorapudm u ero coiicTBa(2 yaca)
CoiictBa norapudmos. [IpuMeHeHne cBOMCTB JorapuMoB Mpu NpeoOdpa30BaHUM BbIPAKEHU, COAEPHKAIINX JOraprudM.
OCHOBHBIE TUITBI U METO/IbI pELIEHUS JIOTapu(PMHUUECKUX ypaBHEHUH (24aca)

Oco0eHHOCTH penieHus JIorapu(pMUUecKkux ypaBHeHU. 3aMeHa MepeMEHHON B JJorapu(pMUUYECKUX ypaBHEHUsAX. Pemienue
Jorapu(MHUUECKUX HEPaBEHCTB C IEPEMEHHBIM OCHOBaHMEM. MeTon pauuoHanu3auuu. PemieHue JorapupMuiecKux
YPaBHEHUH NOBBILIEHHOTO YPOBHS CI0KHOCTH

MeTtonp! pereHus iorapudmudeckux HepaBeHCTB(3 Jaca)

OcobenHocTH perieHus JorapuMUIecKiX HEPaBeHCTB. 3aMeHa IEPEMEHHOM B TorapuMUIEeCKX HEpaBeHCTBaX. Perenue
norapuMHUUECKUX HEPaBEHCTB C TIEPEMEHHBIM OCHOBaHHWEM. MeTona panuoHanu3anuu. Pemienue morapuMuUecKux
HEPaBEHCTB MOBHIIIICHHOTO YPOBHS CIIOKHOCTH

DnemMeHThl KOMOMHATOPUKHU U TEOPUU BEPOSITHOCTH (24aca)

3amaun, coeprkalie 3JaeMeHTsl komOnHatopuku. CoueTanue, pa3melleHue 1 nepemenienue. Kinaccuueckoe ornpeneneHue
BEPOATHOCTHU. Te€OpeMBI CIIOKEHUS U YMHOKEHUE BeposiTHOCTEN. Teopema baiieca. @opmyna bepnyiuin.

[Tpumepsl 3a1a4 HEe MpUMEHEHHEe 00bEeMOB(2 vaca).

O06bem mapamtenenuneaa, mpsaMoi mpusMel. O0beM TupamMuabl. Y ceueHHas TUPAMHUIA.

[IpuMeps! peliieHus 3aja4 ¢ TeJlaMu BpailieHusi(2 yaca)

Konyc. Humungap. [lap. O6wem xoHyca, nunuHapa mapa. [lnomans 60koBoi MOBEPXHOCTH IMIIMHAPA, KOHyCa U I1apa.

Mopyab 4



1. IlpakTukym 1o peueHuro 3agad crepeomerpun u3 EI'D(8 vacoB)
3anaun u3 EI'D Ha noctpoenue ceuenuii. HaxoxaeHue yriaioB MexXAy MIOCKOCTSIMH, MEXIY MPSIMOM U INIOCKOCTBIO.
3aaun Ha HAXO0X/ICHUE KOMIIOHEHTOB OOBEMHBIX TEJ.

2. MeTonpl pelieHns 5JKOHOMUYECKHX 3a/1a4(4 Jaca)
3amaun Ha KpeAUTHI. 3a/1a4l Ha IOCTPOCHUE MAaTEMAaTUYECKON MOIeNTH. DKOHOMUYECKHUE 33/1a4u Ha IPUMEHEHHE
MIPOM3BOHON U IOCTpOeHUE QYHKIIHI 10 YCIOBUIO 3a/1a4H.

3. Pemenue 3amanuii ¢ mapametpamu(4 yaca)
AHaIUTHYECKUN METO]] pElIeHNs YPaBHEHU, HEPABEHCTB M CUCTEM YPaBHEHHI ¢ mapameTpamu. ['papudeckuii Mmeton
pellIeHNs] ypaBHEHUI, HEPABEHCTB U CUCTEM YpaBHEHUH.

4. 3ayet(] yac)

KOMA BEPHA

MBOY Mnoanunckars COL Ne2

Ovpexrop
= Vpakosa C.B.
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