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1. IlmannpyemMble pe3y/ibTaThbl OCBOCHUSI Y4eOHOIr0 nmpeaMeTa

OcBoeHue yueOHoro npeamera «Anaredpa» J0IKHO 00ecTeunBaTh JOCTUKEHUE Ha
YpOBHE OCHOBHOT'O 0011ero 00pa3oBaHus CAEAYIOMHUX JMYHOCTHBIX, METAIIPEIMETHBIX U
MPEAMETHBIX 00Pa30BaTENIbHBIX PE3YIbTATOB:

JInuyHOCTHBIE pe3yIbTAThI, KOTOPHIE XapaKTePU3yIOTC:
I'pasicoanckoe eocnumanue:
TOTOBHOCTBIO K BBITIOJTHEHHUIO 00SI3aHHOCTEH TpaXKIaHUHA U peain3aluu ero mnpas,
MIPEICTABIEHUEM O MATEMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SIBJICHHUH, TIPOLIEAYP TPaxIaHCKOTo 001IecTBa (BBIOOPHI, ONIPOCHI H IIp.).
Ilampuomuueckoe éocnumanue:
NPOSIBIEGHUEM MHTEpECa K MPOILIIOMY U HACTOAIIEMY POCCUHCKONW MaTeMaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHKEHHSIM POCCUHUCKMX MAaTEMAaTUKOB U POCCUICKOM
MaTEMaTUYECKOM MIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTHXKEHU B IPYTUX HAyKaX U
NPUKIATHBIX cepax.
/lyxoeno-npascmeennoe gocnumanue:
TOTOBHOCTBIO K OOCY>KJIEHUIO STUYECKUX MPOOIJIeM, CBSI3aHHBIX C TPAKTUYECKUM
NPUMEHEHUEM JOCTUKEHUN HAyKH, OCOBHAHUEM BaKHOCTU MOPATTbHO-ITHYECKUX
MPUHITUIIOB B JICSITEILHOCTH YUYEHOTO.
Icmemuueckoe gocnumanue:
CIIOCOOHOCTHIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPUSITHIO MATEMATHYECKUX
00BEKTOB, 3aJ1a4, PELICHUH, PACCYKICHUI; YMEHUIO BUJIETh MATEMATUUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.
QDu3uyeckoe eocnumanue, Hopmuposanue Kyavmypot 300p06bsa U IMOUUOHAILHO20
onazononyuusn:
TOTOBHOCTBIO IPUMEHSTh MaTeMaTUUECKUE 3HAHNS B MHTEPECAX CBOETO 3J0POBbS,
BEJICHUS 3I0POBOT0 00pasa KU3HM (3710pPOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXKUM
3aHATHI U OTAbIXA, peryyisipHas Gusnyeckas akTHBHOCTD); CHOPMHUPOBAHHOCTHIO HAaBbIKA
pedaexcun, MpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO XKe IIpaBa JAPYyroro 4eioBeka,
Tpyooeoe eéocnumanue:
YCTAaHOBKOW HAa aKTUBHOE YYaCTHUE B PEIICHUU MPAKTUYECKUX 33724 MaTEMAaTHUECKOI
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHUYECKOro 00pa30BaHUs HAa MPOTKEHUU
BCEH KU3HHU IS YCIIEITHOUW MPOo(deCCUOHATBHON NEeITeTbHOCTH U Pa3BUTHEM
HEOOXOIUMBIX YMEHHI; OCO3HAHHBIM BEIOOPOM M MOCTPOSHUEM WHIUBUTYATHHON
TPACKTOPUU 00pa30BaHUS U )KM3HEHHBIX TJIAHOB C YYETOM JTUYHBIX HHTEPECOB U
OOIIECTBEHHBIX TOTPEOHOCTEI.
JKonozuueckoe eocnumanue:
OpUEHTAIMEN Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUM JIJIsl pelieHus 3a1a4 B 00J1acTu
COXPaHHOCTHU OKPYKAIOIIEeH cpelibl, IIIaHUPOBAHUS MOCTYIKOB U OLIEHKUA X BO3MOKHBIX
MOCJIEICTBUI JUIsl OKPYKarOLIEH CpeJibl; OCOZHAHMEM IJ100aJbHOr0 Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH MX PEIICHHUS.
Ilennocmu nayunozo nosnanua:
OpUEHTAIMEN B JIESITEIbHOCTH HA COBPEMEHHYIO CHCTEMY HayUHbIX IIPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPO/IbI U 00IIECTBA, TOHUMAaHUEM
MaTeMaTU4YeCKOM HayKH Kak c(epbl 4eJIOBEUECKOU AesITeIbHOCTH, ITAIIOB €€ Pa3BUTHUS U
3HAYMMOCTH JIJI Pa3BUTHUSI [IUBUIIM3AIMHU; OBJIAJICHUEM SI3bIKOM MAaTEMATHKHU U
MaTeMaTU4YeCKON KyJbTYpOU Kak CPeJCTBOM MO3HAHUSI MUPA; OBJIAJICHUEM MPOCTEUILIMU
HaBbIKaMH UCCIIEA0BATENbCKOU 1€ATETbHOCTH.



MeTanpeaMeTHbIe pe3yJbTAThI:

YMEHHE CAMOCTOATENIBHO INIAHUPOBATh AJIbTEPHATUBHBIE ITYTH JOCTHKECHUS LIETIEH,
OCO3HAHHO BbIOMpaTh Hauboee 3(PPEKTUBHBIE CITOCOOBI pELICHUSI yUeOHBIX U
ITO3HABATEIbHBIX 3a/1a4;

YMEHHE OCYILECTBIIATh KOHTPOJIb [0 PE3YyJIbTATY U MO CIOCO0Y IEUCTBHS HA YPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOAUMBIE KOPPEKTUBBIL;

YMEHHE a/IEKBaTHO OLEHMUBATH MPABUIIBHOCTH WJIM OITMOOYHOCTH BBIMOTHEHUS yUeOHOM
3a/layu, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEILICHNUS;

OCO3HAHHOE BJIaJ€HUE JIOTUYECKUMU JACHCTBUSAMU ONpeeIeHHs OHATHI, 00001eHus,
YCTAHOBJICHUS aHAJIOTUH, KJIacCU(UKAIIMU HA OCHOBE CAMOCTOSITEIbHOT'O BBIOOpA
OCHOBAHUU U KPUTEPUEB, YCTAHOBJICHUS POJAOBUIOBBIX CBSI3CH;

YMEHUE YCTaHABIINBATh NPUUMHHO-CIIEICTBEHHBIE CBSI3H; CTPOUTD JIOTHYECKOE
paccyKICHUE, YMO3aKIIoueHHE (MHyKTUBHOE, IETYKTUBHOE H [0 aHAJIOTHUHU) U BBIBOIBL;

YMEHHE CO3/1aBaTh, IPUMEHATh U TPEOOPa30BbIBATh 3HAKOBO-CUMBOJIIMYECKHUE CPECTBA,
MOJIENTM ¥ CXEMBI JJI pelIeHus] y4eOHbIX U MO3HaBaTEeIbHBIX 33/1aY;

YMEHHE OPTaHU30BBIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JACSITEIBHOCTD C
yUUTEJIEM U CBEPCTHUKAMU: ONPENIETATh LEH, pacipeaenenne QyHKIUNA U pouei
YYaCTHUKOB, B3aUMOJICHCTBUE U 00LIUE CIOCOOBI pabOThl; YMEHHEM paboTaTh B IPYIIIE:
HaXOAMUTh OOIIIee peleHre U pa3peiaTh KOH(YIUKTH HA OCHOBE COTJIACOBAHUS MO3ULIUNA U
ydeTa HHTEPECOB; CIYIIATh MapTHEPA; POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATH
CBOE MHEHHUE;

c(hOpMHUPOBAHHOCTH YUEOHON U OOIIEIOIH30BATENHCKON KOMIETEHTHOCTH B 00JIaCTH
UCITOJIH30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TexHoyorui (MKT-
KOMITETCHTHOCTH);

NepBOHAYaIbHBIC MPEACTABICHUS 00 UAESIX U O METOJIaX MAaTEeMAaTHKHU Kak 00
YHUBEPCAJIbHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJCTBE MOJICIIMPOBAHHUS SIBIICHUN U
IIPOLIECCOB;

yMEHHE BUICTh MATEMATHUUECKYIO 3a7a4y B KOHTEKCTE MPOOIEMHON CUTYallUH B IPYTUX
JUCLUUIUIMHAX, B OKPYXAIOIIEH )KU3HU;

yMEHHE HaXOJUTh B PA3IMYHBIX UCTOUYHUKAX HH(OpMAIIHIO, HEOOXOANUMYIO ISt
pEIIeHHs MaTeMaTHYEeCKUX MPoOJIeM, U TIPEJICTABIATH €€ B MOHATHON opMe; MPUHUMATD
pElIeHNE B YCIOBHUSAX HETIOTHOW U U30BITOYHOM, TOYHOM U BEPOSITHOCTHON MH(MOPMAITNH;

YMEHHUE MMOHUMAaTh U UCIOJIb30BaTh MATEMATHUYECKUE CPEJCTBA HATTISTHOCTH (PUCYHKH,
YEePTEHKH, CXEMBI H JIp.) JJI WUTIOCTPAIIMH, HHTSPIIPETAIlNN, apTyMEHTAIINH;

YMEHUE BBIIBUTATh TUTIOTE3BI MIPU PEIICHUN YI€OHBIX 33/1a4 U TOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

YMEHHUE NMPUMEHSITh UHIYKTUBHBIE U AEAYKTUBHbBIE CIIOCOOBI pACCYyKACHUN, BUIETh
pa3JIMYHbIE CTPATEruu PEIIeHUs 3a/1ad4;

MMOHUMAaHHE CYIIHOCTH aITOPUTMUUYECKUX MPEANUCAHUI U YMEHHUE AEHCTBOBATH B
COOTBETCTBUH C MPETIOKEHHBIM aITOPUTMOM;

YMEHHE CAMOCTOSATENIbHO CTaBUTh 1I€TU, BHIOUPATh U CO3/1aBaTh aITOPUTMBI 1JIs
pelieHrs y4eOHbIX MaTeMaTUYECKUX MPOOIIeM;

YMEHHUE IUIAaHUPOBATh U OCYIIECTBISATH JI€SITEIbHOCTh, HAITPABICHHYIO Ha PEILICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKTepa.

IIpeameTHBIE pe3ybTATHI:



1) bopmupoBaHue NpeACTaBICHUI 0 MaTEMATUKE KaK O METOJI€ O3HAHUS
JIEHCTBUTENBHOCTH, MO3BOJISIONIEM ONUCHIBATh U U3y4aTh PeaibHbIE MTPOLIECCH] U
SBJICHHUSL:

OCO3HAHME POJIM MaTEMATUKH B pa3BuTuU Poccuu u mupa;

BO3MOXHOCTb IIPUBECTH MPUMEPHI U3 OTEYECTBEHHON U BCEMUPHON HUCTOPUU
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE YMEHUN paboTaTh ¢ yueOHbIM MaTEMAaTHUYECKUM TEKCTOM
(aHanmu3upoOBaTh, U3BJIEKATH HEOOXOIUMYIO HHPOPMALIMIO), TOYHO U TPAMOTHO BbIPAXKAThH
CBOM MBICIIU C IPUMEHEHHUEM MaTeMaTH4YE€CKON TEPMUHOIOTUU U CUMBOJIMKH, IPOBOIUTH
KJ1accu(uKanuu, Joruueckue 000CHOBaHMS, J0Ka3aTeIbCTBA MaTEMAaTUYECKUX
YTBEPKICHUN:

ONEepUpPOBAHUE MOHATUSIMH: MHOKECTBO, SJIEMEHT MHOXKECTBA, TOJIMHOXKECTBO,
NPUHAJIJICKHOCTD, HAXOXKEHUE TIepeceueHus, 00beIMHEHHS TTOJIMHOKECTBA B
OPOCTEHIINX CUTYaUsX;

pElIeHHEe CIOKETHBIX 3aa4 Pa3HbIX TUIIOB Ha Bce apu(MeTHUUECKHE JIeUCTBUS;

NpUMEHEHHE Coco0a MoMcKa petieHus 3a/1auu, B KOTOPOM PacCyKJI€HUE CTPOUTCA
OT yCJIOBUA K TPEOOBAHUIO UM OT TPEOOBAHMUS K YCIOBHIO;

COCTaBJICHHUE TJIaHa PEIlICHUs 3a/1a4H, BbIJICJICHUE TAIlOB €€ pelIeHus,
MHTEPIIPETAIMS BHIYUCIUTEIbHBIX PE3YIbTATOB B 3aa4€, UCCIAEAOBAHKE MOTYYEHHOTO
pElIeHUs 3a/1a4u;

HaXO0XJACHHE MPOIEHTA OT YUCJIA, YUCIIA 110 MPOLEHTY OT HEro, HAaXOXKACHUS
IIPOLIEHTHOTO OTHOLICHHUE JIBYX YHCEJI, HAXOXKACHUS IPOLEHTHOIO CHUKEHUS WIH
IIPOLIEHTHOTO NOBBIILIEHUS BEJINYUHBI,

pELIeHNE JIOTHYECKHX 3a]1a4;

3) pa3BUTHE NPEACTABICHHI O YUCIIE U YUCIIOBBIX CUCTEMAaX OT HaTyPAJIBHBIX JI0
JENCTBUTENIBHBIX YHCEII; OBJIAJICHUE HaBbIKAMU YCTHBIX, INCBMECHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCIICHHN:

ONepUPOBaHUE MOHATUAMU: HATYPAJIbHOE YUCIIO, LIEJI0€ YUCIIO0, OOBIKHOBEHHAS
IpoOb, necsiThuHas ApoOb, CMEIIaHHOE YUCIIO, PAllMOHATIBHOE YHUCIIO0, UPPAL[MOHATIBHOE
YHCIIO;

UCIOJIb30BaHUE CBOMCTBA YHCEN U 3aKOHOB apU(PMETUUECKUX ONEpalluii C YUCIaMU
IIPY BBIITOJTHEHUU BBIYNCIICHUI;

HCTOJIb30BaHUE NMPU3HAKOB JICJIMMOCTHU Ha 2, 5, 3, 9, 10 nipu BBINOJHEHUHU
BBIYMCIICHU U PELICHNUH 3a/1a4;

BBIIIOJIHEHHUE OKPYTJIEHHUS YHCENl B COOTBETCTBUU C IIPABUIIAMU;

CPaBHEHHUE YHCET;

OLICHMBAHUE 3HAYEHUS KBaJPATHOTO KOPHS U3 MOJIOXKUTEJIBHOIO LIEJIOr0 YNACIA;

4) oBrajieHNEe CUMBOJIBHBIM SI3bIKOM anreOphbl, MPHUEMaMU BBITTOTHEHUS
TOKJIECTBEHHBIX MPE0OPa30BaHMN BRIPAXKEHUH, PEIICHUS YPaBHEHUH, CHCTEM YPaBHEHUH,
HEPaBEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJEINPOBATh PEaJbHbIE CUTYallUN HA SI3bIKE
anreOpsbl, UCCIIEIOBATh MOCTPOCHHBIE MOIENHN C UCTIOIB30BaHUEM almapaTa ajareopsl,
MHTEPIPETUPOBATH NOJYYEHHBIN PE3yJIbTaT:

BBINIOJIHEHNE HECIIOKHBIX MPE00pa30BaHUM 111 BBIYMCIECHUS 3HAYEHUI YUCIOBBIX
BBIPAKEHUM, COAEPKAINX CTENIEHU C HATYpaIbHbIM I10KA3aTEJIEM, CTETIEHH C LEIbIM
OTpULATEIBHBIM IT0KA3ATEIIEM;

BBINIOJIHEHHE HECIIOKHBIX MPE00pa30BaHMM LEJIbIX, APOOHO palOHAIbHBIX
BBIPAKEHUU U BBIPAXKEHUM C KBAJPATHBIMU KOPHIMU; PACKPBIBATH CKOOKH, IPUBOJUTH
MO0I00HBIE CllaraeéMble, UCIIOJIb30BaTh (POPMYIIbI COKPAILIEHHOTO YMHOKEHHS;



peLIeHNE TUHEUHBIX U KBaJAPATHBIX YPABHEHU!N U HEPABEHCTB, YPABHEHUN U
HEPABEHCTB CBOJAIINXCSA K JIMHENHBIM WM KBAJAPATHBIM, CUCTEM YPAaBHEHUN U
HEPABEHCTB, N300paKEHUE PEIICHU HEPABEHCTB U UX CUCTEM Ha YHCJIOBOU MPSMOW;

5) oBiajieHne CUCTEMOM (PYHKIMOHAIBHBIX IOHSITHI, pa3BUTHE YMEHUS
UCII0JIb30BaTh (yHKUMOHAIBHO-TpAQUUECKHE TPEACTABICHUS ISl PEILICHUS Pa3IUYHbIX
MaTeMaTU4YECKUX 3a/1a4, U1 ONIMCAHMs U aHAIU3a PEAJIbHBIX 3aBUCUMOCTEN

ONpPEIEIICHNE MOJ0KEHUS TOUKH 10 €€ KOOpANHATaM, KOOPAUHATHI TOUKH I10 €€
MTOJIO’KEHHIO HA MJIOCKOCTH;

HaXO0XKJEHUE N0 rpaguKy 3HayeHu GyHKUHUH, 00JIaCTH ONpEaeIeHHs, MHOKECTBA
3HAYEHUH, HyJIeld QYHKIHMH, IPOMEXKYTKOB 3HAKOIIOCTOSTHCTBA, TPOMEKYTKOB
BO3pacTaHus U yObIBaHUS, HAUOOJIBIIEr0 U HAMMEHBIIETr0 3HaUeHUs (PYHKIIUY;

nocTpoeHue rpapuka JTMHEHHON U KBapaTUUYHON G YyHKIIUIA;

ornepupoBaHue Ha 0a30BOM YPOBHE MOHSATUSIMU: MOCIEA0BATEILHOCTD,
apu@meTrndeckas mporpeccusi, reoMmeTpuueckasi Iporpeccus;

UCIIOJIb30BaHNE CBOMCTB JIMHEWHON U KBaJIpaTUYHOU (PYHKIMI U UX TpadUKOB NpU
pElIeHUH 3a7a4 U3 APYTUX YYEOHBIX MPEIMETOB;

6) oBIaZ€HUE TEOMETPUUECKHUM SI3bIKOM; PA3BUTHE YMEHUS MCIIOIb30BaTh €ro s
OMMCaHUsA MPEIMETOB OKPYIKAIOIIETO MUPA; pa3BUTHE MPOCTPAHCTBEHHBIX
Ipe/ICTaBICHUH, N300pa3UTENIbHBIX YMEHHI, HABBIKOB T€OMETPUUYECKUX MOCTPOCHUIA:

ONepupOBaHUE MOHATUIMU: PUTYpa, TOUKA, OTPE30K, MpsAMasi, JIyd, JOMaHasi, yroJi,
MHOT'OYT'OJIbHUK, TPEYTOJIBHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIBHUK U KBAJIpaT,
OKPY>KHOCTb M KpPYT, IPSMOYTOJIbHBIN Mapajienenumnes, Kyo, map; n3o0paxxeHue
U3y4aeMbIX QUTYp OT PYKHU U C IOMOUIBIO JUHEUKH U IUPKYJIS;

BBIIIOJIHEHUE U3MEPEHUS [IINH, PACCTOSIHUMN, BEJINYUH YIJIOB C IIOMOILIBIO
UHCTPYMEHTOB ISl U3MEPEHUH JUIUH U YIJIO0B;

7) bopMupOBaHUE CUCTEMATUYECKUX 3HAHUN O IMJIOCKUX (PUTYpaxX U UX CBOMCTBAX,
MPEJICTABICHNUN O MTPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIAX; PA3BUTUE YMECHUHN
MOJCJIIMPOBAHUS PEAIIBHBIX CUTYAallMH Ha SA3BIKE T€OMETPUM, UCCIIEIOBAHUSA ITOCTPOCHHOU
MOJIEJIH C UCIOJIb30BaHMEM I€OMETPUUECKUX NOHITUH U TEOPEM, allnapara aiareopsl,
peleHns reOMETPUYECKUX U MPAKTUYECKUX 3a1a4:

orepupoBaHUE Ha 6230BOM YpOBHE MOHATUAMMU: PABEHCTBO (UTYD, MAPAIIIIEIbHOCTb
Y NIEPIIECHINUKYJIAPHOCTD NPSAMBIX, YTIIbI MEXIY NPAMBIMU, NEPIECHAUKYIISAP, HAKIOHHAS,
IIPOCKLINS;

IIPOBEJICHUE 10KA3aTEIbCTB B TEOMETPHUH;

olepupoBaHue Ha 0a30BOM YpPOBHE MOHATHSIMU: BEKTOP, CYMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YNCII0, KOOPAUHATHI HA INIOCKOCTH;

pelIeHre 3a7a4 Ha HaXO0KIECHUE T€OMETPUUECKUX BEJINUMH (JUIMHA U PACCTOSIHUE,
BEJIMYMHA YIJIa, IUIONIa/b) MO 00pa3liaM WIN alrOpUTMaM;

8) oBa/ieHne MPOCTEUITUMU CIIOCO0aMU MPEICTABICHUS M aHAIN3a CTATUCTUYECKUX
JaHHBIX; ()OPMUPOBAHUE MPEACTABICHUIN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peanbHOM MHpPE U O Pa3IMYHBIX CIIOCO0aX UX U3YUYEHHMSI, O IPOCTENIINX BEPOSITHOCTHBIX
MOJIETISIX; Pa3BUTUE YMEHUH U3BJIEKAaTh MH(POPMAIUIO, IPECTABICHHYIO B Ta0IMIIaX, HA
auarpaMmax, rpaukax, OnMCbIBaTh U aHAJU3UPOBATH MACCHUBBI YHCIIOBBIX JAHHBIX C
ITOMOIIBIO MOAXOIAMNX CTATUCTHYECKUX XapAKTEPUCTUK, UCIIOJIB30BATh IOHUMAaHUE
BEPOATHOCTHBIX CBOMCTB OKPY’KAIOIINX SIBIICHUM ITPU IPUHITUN PELICHUN:

(popMHUpOBaHUE NPEICTABIECHUS O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOATHOCTHU
CIIy4ailHOTO COOBITHS;

pelIeHNe MPOCTENINX KOMOMHATOPHBIX 3a/1a4;



OMpeIeNICHNE OCHOBHBIX CTATUCTUUYECKUX XapPaKTEPUCTUK YUCIOBBIX HAOOPOB;

OIICHUBAHUE U BBIYUCICHUE BEPOSTHOCTU COOBITHS B IPOCTEUIINX CIydasix;

HAJIMYKUE TPEACTABICHUS O POJIU MPAKTUUYECKHU IOCTOBEPHBIX U MAJIOBEPOSATHBIX
COOBITHIA, O POJIM 3aKOHA OOJIBIIINX YUCET B MACCOBBIX SIBIICHUSX;

YMEHHME CPABHUBATh OCHOBHBIE CTATUCTUYECKNE XaPAKTEPUCTUKH, MOJTYUYEHHBIEC B
MPOLECCE PELICHUS TPUKIIATHON 3a/1a4M, U3YUEHHS PEATIbHOIO SIBJIICHUS,

9) pa3BuTHE YMEHUM NPUMEHSTh U3YYCHHBIE MTOHSATHUS, PE3YIbTAThl, METOABI JIJIs
pelIeHus 3a7a4 MPAKTUYECKOr0 XapaKTepa 1 3a7a4 U3 CMEKHBIX JUCLIUIUINH C
HCIIOJIb30BaHUEM MPU HEOOXOIUMOCTH CIPABOYHBIX MAaTEPUAJIOB, KOMITBIOTEPA,
MOJIB30BATHCS OLIEHKOW U MPUKUAKOW MPU MPAKTHYECKUX pacyeTax:

pacrno3HaBaHUE BEPHBIX U HEBEPHBIX BbICKA3bIBAHUI;

OIICHUBAHME PE3YIbTATOB BHIYMCICHUH MIPU PEIICHUHU MPAKTUYECKUX 3a/1aY;

BBITIOJTHEHUE CPABHEHUS YUCET B PEAIbHBIX CUTYalUSIX;

WCIIOJIb30BAHUE YUCITIOBBIX BHIPAKEHUH MPU PEIICHUN MPAKTUYECKUX 3374 U 3a7a4
U3 JIPyrux y4eOHBIX MPEAMETOB;

pelieHre NpakTUIeCKUX 3a/1a4 ¢ MPUMEHEHUEM MPOCTEUIITUX CBOUCTB QUTYp;

BBITIOJIHEHUE TIPOCTEHUIINX MOCTPOCHUN U U3MEPEHUN Ha MECTHOCTH, HEOOXOIMMBIX B
pEATBHOU )KU3HU
PanuonajbHbIE YHnCIa
Buinycknux nayuumcs:

1) moHMMAaTh OCOOCHHOCTH JIECATUYHOM CUCTEMBI CUMCIICHUS,

2) BIAJETh MOHATUSIMU, CBA3AHHBIMU C JICTMMOCTHIO HATYPAIBHBIX YUCET;

3) BbIpaxkaTh YHCJa B SKBUBAJICHTHBIX (hopMax, BEIOMpast HanboJiee MoIX0ISIIyI0 B
3aBUCUMOCTU OT KOHKPETHOM CUTYalluu;

4) cpaBHMBATH M YHOPSIAOUYUBATH PAITMOHAJIBHBIE YHUCIIA;

S) BBINOJIHATH BBIUYUCICHUS C PAMOHAIBLHBIMM YKMCJIaMU, COYETasi YCTHBIE U
MMChbMEHHBIC TPUEMBI BRIUUCICHUN, MPUMEHEHUE KAIbKYJISITOPA;

6) HUCTHOJIb30BaTh TMOHSTUS U YMEHHUSA, CBA3AHHBIC C MPOMOPLHOHAIBLHOCTHIO BEIMYMH,
MPOIIEHTAMU B XOJI€ PEUICHUSI MAaTEMAaTUUYECKUX 3a/1ad U 3aJ1ad U3 CMEXXHBIX MPEIMETOB,
BBITIOJTHATH HECJIOXKHbBIEC MPAKTUUYECKUE PACUETHI.

Buinycknux nonyuum 603moocHocms:

1) MO3HAaKOMHUTBCS C TMO3WIMOHHBIMH CHCTEMAMH CUUCIICHUS C OCHOBAHUSMHU,
oTanaHbIMU OT 10;

2) yriiyOuTh U Pa3BUTH MPEACTABICHHS O HATYPaJIbHBIX YHCIIAaX U CBOMCTBAX JICIIMMOCTH;
3) Hay4yMThCS MCIIOIL30BaTh MPHUEMBI, PAIMOHAIM3UPYIOIINE BBIUMCIICHUS,
MPUOOPECTH MPUBBIUKY KOHTPOJIUPOBATH BHIUUCIICHHUSI, BEIOMPASI TIOIXO TSN IS
CUTYaIlU! C1oco0.

JleicTBUTEIbHBIE YHCIA

Buinycknux nayuumcs:

1)ucrnonab30BaTh HaYaJIbHBIC MPEACTABICHUSA O MHOXKECTBE JICHCTBUTEIBHBIX YUCEI,
2)BIaJeTh MOHSATUEM KBaJIPATHOTO KOPHS, IPUMEHSTH €r0 B BHIYHUCICHUSX.

Buinycknux nonyuum 6o3mooxcHocme.:

1) pa3BuUTh TpEACTABICHHWE O YHWCIE€ M YHCIOBBIX CHCTEMax OT HATypadbHBIX 0
JNEVUCTBUTEIBHBIX YHCEN; O POJIM BHIUMCICHUN B YEJIOBEUECKOM MPAKTHUKE;

2) pa3BUTh U YIIIyOUTH 3HAHUS O ASCATUYHOM 3aIUCH JICMCTBUTEIBHBIX YUCEI
(mepuoguyecKre U HEMEPUOIUIECKUE APOOH).

HN3mepenusi, npudJIHKEeHNA, OLEHKH

Buinycknux nayuumcs:



WCMOJIB30BATh B XOJAE PEUICHHS 3a/Ja4 JJIEMEHTApHBIC MPEJICTABICHUS, CBSI3aHHBIE C
NpUOIMKEHHBIMU 3HAYCHUSIMU BEJIMUHH.

Buvinycknuuk nonyuum 603mMo4cHOCb !

1) MOHATH, YTO YMCIOBBIE JaHHBIC, KOTOPHIE HCIOJB3YIOTCS MJIS XapaKTePUCTUKU
00BEKTOB OKPYXKAIOLIET0 MUPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOMMKEHHBIMU, YTO
M0 3amucu NpUONMIKEHHBIX 3HAYEHUM, COAepKalluxcs B MHGOPMAIMOHHBIX
HWCTOYHHMKAX, MOXKHO CYJIUTh O MOTPEIIHOCTH

NPUOTMNKEHUS;

2) MOHATH, YTO MOTPELIHOCTh pPe3yJibTaTa BBIUMCICHHUN JOJDKHA OBITH COM3MEpPHMA C
MOTPEITHOCTHIO UCXOAHBIX JaHHBIX.

AJireOpanyecKue BbIpasKeHHU s

Buvinycknuk nayuumcs:

1) BiameTh MOHATUSMHU KTOXKIACCTBOY», KTOKIACCTBEHHOE MPEOOPA30BAHUEY, PLIIAThH
3a/lauu, cojJiepKaiire OyKBEHHbIE TaHHbIE; paboTaTh ¢ PopMyaMu;

2) BBITIOJIHATH MPe0Opa30BaHuUs BbIPAKCHHM, COIECPIKAIIUX CTCIICHH C ICJIBIMH
MOKA3aTeJISIMUA U KBaJpaTHbIE KOPHU;

3) BBIMOJIHATH TOKICCTBCHHBIC IIPEOOpa30BaHus PAIMOHAIBLHBIX BhIPAKCHHH Ha
OCHOBE TIPaBUJI JEHCTBHUM HaJ MHOTOWICHAMHU U allreOpanvdecKUuMH ApOOsSMH;

4) BBIMOJHATH Pa3I0KECHHUE MHOTOWICHOB HA MHOYKUTEIIH.

Buinycknuuk nonyyum 603M04CHOCb !

1) Hay4HTHCS BBIMOIHIATH MHOT'OIIIATOBBIC TIPEOOPa30BaHUs PAIllHOHATBHBIX
BBIPQKEHU U, TPUMEHSSI ITUPOKUI HA0Op c1TOCOO0B U MTPUEMOB;

2) NMPUMEHSATH TOXKICCTBEHHBIC IPe0OPa30BaHus JIJIs PEIICHUS 3a/1a4 U3 Pa3IMIHbBIX
pazzesnoB Kypca (Hampumep, i1 HaXOKIeHUs HauOoJIbIero/ HAUMEHbILIETO
3HAYEHUS BBIPAKEHUS).

YpaBHeHus
Buinycknuk nayyumes:

1) pemrath OCHOBHBIE BH/IbI PAIl[HOHAIBHBIX YPABHEHHI C OJTHOM ITEPEMEHHOM,
CUCTEMBI JIBYX YPABHEHUN C IByMs IEPEMEHHBIMU;

2) MOHMMATh YPaBHECHHUE KaK BAKHEHIIYIO MATEMATUICCKYIO MOJICIIb JJIsl ONTUCAHUS U
U3YYCHHs pa3HOOOPA3HBIX PEAIbHBIX CUTYAllMi, PeliaTh TEKCTOBBIE 3ajaUH
anreOpandecKuM METOIOM;

3) mpuMeHsTh TpadUIeCcKIe MPEACTABICHHS IS MCCIIEAOBAaHUS YPAaBHCHHUM,
HCCIIEIOBAHUS Y PELICHHS CUCTEM YPABHEHUU C JIByMS IEPEMEHHBIMHU.

Buinyckuuk nonyyum 603mMoxucHOCMb !

1) oBnazeTh CHCIUATBHBIMY IPUEMaMH PEIICHHUS YPaBHCHUN U CHCTEM YpaBHEHUH;
YBEPEHHO MIPUMEHSITH anmnapaT ypaBHEHUM IJI pelieHus pa3HOOoOpa3HbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEMETOB, MPAKTUKH;

2) PUMEHATH TpadUUeCKUe MPEACTABICHUS IS UCCIICIOBAHHS YPaBHCHHUM,
cozepkammux OykBeHHbIE KOI(PDUITUEHTHI.

HepaBeHncrBa
Buinycknux nayuumcs:

1) moHWMATh U IPUMEHSATHh TEPMHHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIC C OTHOIIICHHEM
HEPABEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

2) pemiath JMHCWHBIC HEPABEHCTBA C OJHOW NIEPEMEHHOM U UX CUCTEMBI; PEIaTh
KBaJ[paTHbIE HEPABEHCTBA C OMOPOM Ha IrpauUeCKue NpeICTABICHUS;

3) HpUMEHSATH anmapaT HEPABEHCTB JIUIS PEIICHUS 3aj1a9 U3 Pa3IMYHBIX Pa3JeiioB

Kypca.



Buvinycknuk nonyuum 603M04CHOCIb HAYYUMBCAL

1) pa3HOOOpPAa3HBIM MPHEMaM J0Ka3aTeIbCTBA HEPABCHCTB; YBEPEHHO IIPUMCHSITh
anmapar HEpaBEHCTB JIJIsl PEIICHUs pa3HOOOpa3HbIX MATEMATUUYECKUX 3a/1a4 U 3a]1a4y
U3 CMEXHBIX MMPEIMETOB, MMPAKTUKH;

2) MPUMEHSATH rpaduuecKre MPeICTaBICHHS ISl KCCIISA0BaHUs HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIepKAIINX OYKBEHHbIE KO3 (P(OULIUEHTHI.

OcHoBHbIe OHATHS. UHnc/I0BbIE PYHKIIMH.
Buvinycknuk nayuumces:

1) MoHMMATh U UCIIOJH30BATh (PYHKIIMOHAIBHBIC TOHATHS U A3BIK (TCPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

2) ctpouThb rpadKu IEMEHTAPHBIX (PYHKIINI; UCCIIeI0BaTh CBOMCTBA YMCIOBBIX
GbyHKIMI HA OCHOBE M3YUYEHUS MOBEACHUS UX TpauKOB;

3) nmoHuMaTh (BYHKIMIO KaK BaYKHEHIIIYIO MAaTEMATHYCCKYIO MOJICIb JIJISl OITUCAHUS
MIPOIIECCOB U SIBICHUM OKPYKAIOIIETO MUPA, MPUMEHSTh (DYHKITMOHATBHBIHN S3BIK
JUTSl OTTUCAHUS M CCJICIOBAHUS 3aBUCUMOCTEN MexX Ty (PU3NUECKUMU BEJIMY MHAMH.

Buinyckuuk nonyyum 603M04CHOCIb HAYYUUMBCAL

1) mpOBOAMTH UCCIIEIOBAHUS, CBSI3aHHBIC C U3yUYCHUEM CBOUCTB (DYHKIIUH, B TOM
YHUCJIe C UCTIOJIb30BAaHUEM KOMITHIOTEPA; HA OCHOBE TpaKOB M3yUYCHHBIX (DYHKITUN
CTpOUTH OoJIee CIOXKHBIE rpaPuKu (KyCOUHO-3a/IaHHbIE, C «BBIKOJIOTHIMUY» TOYKAMHU
U T. IL.);

2) WCIOJIb30BaTh (DYHKIMOHAIBHBIEC MPEJACTABICHHUS ¥ CBOMCTBA (PYHKIIMHA SIS
peleHns MaTeEMaTUYECKUX 3a7a4 U3 Pa3JINYHbIX pa3/esioB Kypca.

Yucs1oBbIE MOCTEA0BATEIBHOCTH.
Buinycknuk nayyumces:

1) mOHMMAaTh U UCTIOJIB30BATh SI3BIK MMOCIIEIOBATEILHOCTEH (TEPMUHBI, CHMBOJIMYECKHUEC
0003HaYCHUS);

2) mpUMEHSTH (GOPMYJIbI, CBI3aHHBIC ¢ ApU(DMETHUECKON ¥ T€OMETPHIECKOM
IPOTPECCUEi, U amnmapar, CQOpPMUPOBAHHBIN NMPU U3YUCHHUH JIPYTUX Pa3/IeiIOB
Kypca, K pEeLIECHHUIO 3a/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEAbHOM KU3HH.

Buinycknuuk nonyyum 603mM0o#CHOCMb HAYYUUMBCAL

1) pemaTh KOMOMHUPOBAHHBIC 3a/1a4K C IPUMEHEHUEM (OPMYIT N-TO YICHA U CYMMBI
MEPBBIX N YICHOB apu(PMETHUECKON U TEOMETPUUIECKON IPOTPECCHIA, TPUMEHSS TTPU
ATOM anmnapaT ypaBHEHUW U HEPABEHCTB;

2) MoHUMAaTh ApUPMETHICCKYIO U TEOMETPUUICCKYIO TIPOTPECCHH KaK ()yHKITUH
HATypaJbHOTO apTyMEHTA; CBA3BIBATH ApU(PMETHUECKYIO MPOTPECCUIO C TUHEHHBIM
POCTOM, TEOMETPUUECKYIO — C SKCIIOHEHIIMAJIBHBIM POCTOM.

OnucaresibHAsI CTATUCTUKA.

Buinycknux nayuumcs:

MCIIOJIB30BaTh MPOCTEMIIe CriocoObl MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JAaHHBIX.
Buinycknuk noayuum 603mM0oM#CHOCY

MPUOOPECTH MEPBOHAYAIBHBIN OTIBIT OpraHU3aIMN cOOpa TaHHBIX MPU TPOBEICHUN
ornpoca 00IIECTBEHHOI0 MHEHUS, OCYIIECTBISATh UX aHAIN3, MPEICTABISTH PE3YIbTaThI
orpoca B BUE TaOJIUIIbI, TUArPAMMBI.

Ciay4aiiHble COOBITHS U BEPOSITHOCTb.

Buvinycknuk nayuumces:

HaXO0JIUTh OTHOCUTEJIbHYIO YaCTOTY U BEPOATHOCTD CIyYaiTHOTO COOBITHUS.

Buvinycknuk nonyuum 603M04CHOCMY |



puoOpecTH MePBOHAYANIBHBIN OMBIT TPOBEACHUS CIYyYalHBIX IKCTIEPUMEHTOB, B TOM
YHUCIie, C MOMOIIBI0 KOMITBIOTEPHOTO MOJICIUPOBAHUS, HUHTEPIIPETALIMU UX PE3YJITATOB.
KomOunaropuka.
Buvinycknuk nayuumces:
perath KOMOMHATOPHBIE 33/1a4l Ha HAXOXKJEHHE YnCca 00bEKTOB MM KOMOUHAIIHIA.
Buvinycknuuk nonyuum 603M0#CHOCIb HAYUUMBCA:
HEKOTOPBIM CIIEUAJILHBIM MPUEeMaM pelIeHUsI KOMOMHATOPHBIX 3aj1a4.

2. Coep:kaHue y4eOHOI0 npeamMera
2.1 HauMeHOBaHMe pa31e/ioB y4eOHOM NPOrpaMMbl M XapaKTePUCTHKA OCHOBHBIX
coAepKATENbHBIX JJUHUKI

APUDOMETHUKA

PanmonanbHble yncaa. Paciimpenne MHOXKECTBA HAaTYPaJbHBIX YHACEI 10 MHOXKECTBA
uenbix. MHOXECTBA LEbIX YUCEN JO MHOXKECTBA PALIMOHAIBHBIX. PallMoOHAaIbHOE YHUCIIO
Kak OTHOIIICHHE M/N, rie M-1esoe Yucio, a N-HaTypaibHoe. CTENeHb ¢ IeNIbIM
MIOKa3aTeNEM.
HeiictBuTebHbIEC YHcaa. KBaapaTHbiil KOpeHb 13 uncia. KopeHb TpeTbeil cTeneHu.
3anuch KOpHEH ¢ MOMOIIBIO CTETIEHU ¢ IPOOHBIM IMOKA3aTEIIeM.

[Tonsitne 06 uppanroHanabHOM unciie. ppainoHaaibHOCTh YUCia U HECOU3MEPUMOCTh
CTOPOHBI M IMArOHANIM KBajpaTa. JlecaTuanbie MpUOIMKEHNs] UPPAIIMOHAIBHBIX YUCE.

MHOK€ECTBO JEUCTBUTEIIBHBIX YUCEN; IPEICTABICHUE ICHCTBUTEIbHBIX YUCEI
OCCKOHEUHBIMU JIECATUUYHBIMU JIpoOsiMU. CpaBHEHUE IEUCTBUTEIBHBIX YHUCEIL.

Koopnunartnas npsimas. M3o00pakeHne yucen ToOYKaMy KOOPAMHATHON MIPSIMOM.
UucnoBble MPOMEKYTKH.

N3mepenusi, npudam:kenns, oueHKu. Pasmepsl 00beKTOB OKpYKaroIIero Mupa (0T
AJIEMEHTApHBIX YacTHIl 10 BCceneHHoi), IIUTEIbHOCTD MPOIIECCOB B OKPYXKAOIIEM MUPE.
Brienenre MHOXUTENS — CTENIEHU JECSATH B 3anmucu yucia. [IpubnmxeHnoe 3HaueHue
BEJIMYUHBI, TOUHOCTH MpuOIrkenus. [Ipukuaka u oeHKa pe3yabTaToB BEIYMCICHUN.
AJITEBPA
AJuireOpanyeckue BbipaskeHusl. BykBeHHbIC BBIpOKEHUS (BBIPAKEHUS C IEPEMEHHBIMM).
YucnoBoe 3HaueHre OYKBEHHOTO BhIpaXkeHUs. [{omycTUMbIe 3HAUCHHSI TIEPEMEHHBIX.
[ToncTanoBka BeIpakeHU BMECTO MepeMeHHbIX. [IpeoOpazoBanue OyKBEHHOTO
BBIPA)KEHHUS Ha OCHOBE CBOMCTB apr(PMETHUECKUX ecTBHUI. PaBeHCTBO OyKBEHHBIX
BbIpaKeHUU. TOXIECTBO.

Crenens ¢ HaTypaJlbHBIM MOKa3aTesieM U €€ cBOoMcTBAa. OTHOUYIEHBl U MHOTOUJICHBI.
Crenenp MHOrousneHa. CiloKeHue, BBIYUTaHHE, YMHOKEHUE MHOTOUIEHOB. DOpMYIIbI
COKpAILIEHHOTO YMHOXKEHHUSI: KBaJIpaT CYMMBI U KBaJpat pasHoctu. DopmMyiia pasHOCTH
kBaapaToB. [IpeobpazoBanue 1e0T0 BRIpaKeHHUS B MHOTOWIEH. Paznoxenue
MHOTOWIEHOB Ha MHOKUTENIH. MHOTro4sIeHsl ¢ 01HOW nepeMeHHoM. Kopenb MHOrouieHa.
KBanpaTHbiil TpexuieH; pa3noKeHue KBaJpaTHOTO TPEXUJIEHa HA MHOKHUTEIIH.

AnrebGpandeckas 1po6s. OCHOBHOE CBOMCTBO anredOpandeckoi apoou. CroxeHue,
BBIYMTAHKE, YMHOXKEHHE, JIeJICHIE anreOpandeckux apobeit. CTeneHs ¢ 1enbiM
IIOKA3aTeJIEM U €€ CBOWCTBA.

PanrionanbHble BbIpaXXEHUS U UX MpeoOpa3oBanus. Jloka3aTelbCTBO TOXKIECTB.

KBanpaTtusie kopau. CBolicTBa apu(pMETHUECKUX KBAAPATHBIX KOPHEW U UX TPUMEHEHUE
K Mpeo0pa30BaHUIO YUCIOBBIX BHIPAKEHUM U BEIYUCIICHUSIM.

YpaBHeHusi. YpaBHeHUE ¢ OJIHOU nepeMeHHOM. Kopenb ypaBHeHuss. CBOMCTBA YHCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTh YPABHEHUM.



JIuneitnoe ypaBHenue. KBagpatHoe ypaBHeHue: GopMyina KOpHEH KBaAPATHOTO
ypaBHeHus. Teopema Buera. Pemenue ypaBHeHUM, CBOAAIIMXCA K JINHEWHBIM U
KBaJpaTHbIM. [IpuMepsl pelieHns ypaBHEHUN TPEThEH U YeTBEPTOM cTeneHen. Pemenne
IpOOHO-pAalIMOHANIBHBIX YPaBHEHU.

YpaBHEHHUE C ABYMs [IEPEMEHHBIMU. JINHENTHOE ypaBHEHUE C ABYMs [IEPEMEHHBIMU,
MIPUMEPHI PEIICHUSI YPABHEHUM B LIEJIBIX YU CIIAX.

Cucrema ypaBHEHH C ABYMsI IEPEMEHHBIMU. PaBHOCUIIBHOCTH cucTeM. CUCTEMBI IBYX
JIMHEMHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU; PELICHUE ITI0JCTAHOBKOU U CI0KECHUEM.
IIpuMepsl pelieHrs CUCTEM HEJIMHEUMHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOM.

JlekapToBbI KOOPAMHATHI HA TUIOCKOCTH. ['paduueckast MHTEpIIpeTallus YPAaBHEHUS C
JByMsI IepeMeHHBIMU. ['padpuik TUHEHHOTO ypaBHEHUS C IByMsI IEPEMEHHBIMU; YTJIOBOM
KO3(PUIIMEHT NPSMOI; YCIOBUE MAPAIIICIIBHOCTH MPAMBIX. ['paduku mpocTeimmx
HEJIMHEWHBIX YpaBHEHHUI: apabona, rurnep0oiia, OKpyKHOCTb. [ 'papuyeckas
WHTEpIIpeTalys CUCTEM YPABHEHUH C IByMS IEPEMEHHBIMHU.

HepaBencrBa. UucnoBble HEpAaBEHCTBA U UX CBOMCTBA.

HepagenctBo ¢ oHOM nnepemeHHOoN. PaBHOCHIIBHOCTh HEpAaBEHCTB. JIMHENHbBIE
HEpaBEHCTBA C OJIHOM nepeMeHHoi. KBajpaTtHble HepaBeHCTBAa. CUCTEMBI HEPABEHCTB C
OIHOW MEPEMEHHOM.

OYHKIINN
OcHoOBHBIE OHATHSI. 3aBUCUMOCTH MEX 1y BennunHaMu. [lonstue ¢yukimu. O6mactb
OTIpeJIeNIeHHs] 1 MHOXKECTBO 3HaueHu# ¢pyHkuuu. Criocoosl 3ananus yHkiun. ['padpuk
¢byakuuu. CpoiicTBa GyHKIUH, UX oToOpakeHue Ha rpaduke. [Ipumeps! rpadpuxon
3aBUCUMOCTEN, OTpaKaroIINX PEATbHBIE TPOLIECCHI.
Yucaosble pyHKunu. OyHKIINHA, OMUCHIBAIONTUE PSIMYIO U O0OPATHYIO
IPOMOPLHUOHATBHBIE 3aBUCUMOCTH, UX Ipaduku U cBoicTBa. JInHeitHas ¢pyHKIUA, ee
rpaduk u cBoiicTBa. KBampaTtnunas ¢pyHkuus, ee rpadguk u cBoiictBa. CTeneHHBIC
GyHKIMM ¢ HATypaJbHBIMHU MMOKa3aTensIMu 2 U 3, ux rpaduku u cBoicTBa. [ paduku
dyukmmit y=VX, y=VX, y=|X|.
YucJoBble mocjaeaoBaTeJbHOCTH. [IoHSITHE YMCIOBOM ITOCIIEIOBATEILHOCTH. 3aJaHue
MIOCJIEIOBATEIIBHOCTH PEKYppPEeHTHON (popMyIoit u hopmysioi N-To wieHa.

Apudmerndeckas u reoMeTpudeckas nporpeccuu. @opmymnsl N-ro wieHa
apu(PMETHIECKON 1 TEOMETPUUECKON TPOTPECCHil, CYMMBI TIEPBBIX N-X YJICHOB.
N3006pakeHne 4ieHOB apu(phMETHIECKONW U TEOMETPUUECKOM MPOTPECCHl TOUKAMU
KOOPAMHATHOM MIOCKOCTH. JINHENHBIN U SKCIOHEHIIMANBHBIN pocT. CIOKHBIE MTPOLIEHTHI.

BEPOATHOCTDb U CTATUCTHUKA
OnucarejibHasi cTaTUCTUKA. [IpencTaBieHre JaHHBIX B BUJIC TaOJIUII, JUATPAMM,
rpadukoB. CnyuaiiHas n3MeHYHBOCTh. CTAaTUCTHYECKUE XapaKTEPUCTUKH HA0OpA TaHHBIX:
cpeaHee apupMeTHUECKOE, MEIMaHa, HauOoJIbIliee U HAUMEHbIIIEe 3HAYEHHUS, pa3Max.
[IpeacraBneHue 0 BHIOOPOYHOM UCCIEOBAHUM.
Cay4aiinble cOObITHSI M BEePOSITHOCTD. [oHATHE O ClTy4ailHOM OMbBITE U CIIy4ailHOM
coopITin. YacTora cirydaitHOTro coOBITHSA. CTATHCTUYECKUN ITOX0]T K TTIOHATHIO
BEPOSITHOCTHU. BEPOSTHOCTU MPOTUBOIOIOKHBIX cOObITHI. He3aBucuMBbIE COOBITHS.
YMHO)keHue BeposTHOCTeN. JlocTOBEpHbIE U HEBO3MOXHBIE COOBITHS. PABHOBO3MOKHOCTh
coobiTuii. Knaccuueckoe onpezaeneHne BEpOSITHOCTH.
KomOunaropuka. Penienrie KoMOMHATOPHBIX 3a7a4 nepeObOpoOM BapUAHTOB.
KombunaTopHoe npaBuiio ymHoxxeHust. [lepectanoBku u gpakropua.

JIOI'NKA U MHOKECTBA



TeopeTnko-MHOKeCTBEHHbIE MOHATHS. MHOKECTBO, 2JIEMEHT MHOKECTBA. 3a1aHUE
MHOYECTB IIEPEYNUCICHUEM JJIEMEHTOB, XapaKTepUCTHIECKUM CBOMCTBOM. CTaHapTHBIE
0003HaYEeHUs1 YUCIOBBIX MHOXECTB. [IycTO€ MHOXKECTBO U €r0 0003HAUECHHE.
[HonmuO)kecTBO. OObEIUHEHNE U NTEPECECUEHNE MHOXKECTB, Pa3HOCTh MHOXKECTB.

NnnrocTpanys OTHOIIEHUH MEK1y MHOKECTBAMM C TIOMOILBIO AUarpamMm Jisiepa-BeHHa.
DJieMeHThI JOTuKHU. [[oHsATHE O paBHOCUIIBHOCTH, CJIEJOBAaHUH, YIOTpEOIeHHE
JIOTUYECKUX CBA30K €C/U..., MO ..., 8 MOM U MOJbKO MOM Clydae, JOTUIECKHUE CBA3KU U,
U.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUH

UcTopust popmMupoBanusi NOHATHS YKCIa: HATypalbHbIe YUCIa, IPOOH, HEJOCTATOYHOCTD
pPalMOHATIBHBIX YHACEII 711 TEOMETPUUECKUX U3MEPEHUN, UPPALIMOHAIBHBIE YHCIA.
Crapunnsie cucteMbl 3anucu yucen. [[po6u B Basunone, Erunre, Pume. OTkpoiTHe
JeCATUYHBIX ApoOeit. CTapuHHbIE cCUCTEMBI Mep. JlecsaTHuHbIe IpOOU U METpUYECcKast
cucrteMa mep. llosiBnenue oTpunaTenbHbiX ynces u Hyns. JI. Maraunnkuid. JI.Jinep.

3apoxaenue anreOpsl B Heapax apudgmeruku. An-Xopesmu. Poxxnenne OykBeHHON
cumBosuku. [1.depma, @.Buer, P.[lexapt. Micropus Bonpoca 0 HaX0xKACHUH GOpMYIT
KOpHEH anrebpanyecKux ypaBHEHUI, HEPa3pelIMMOCTh B paJuKaiax ypaBHEHHUM CTEICHH,
oonbieit yeteipex. H. Tapranss, Ix.Kapnano, H.X.A6ens, D."anya.

N306perenne MeToaa KOOPAMHAT, MO3BOJISIONIETO NEPEBOUTH TEOMETPUIECKUE
00BeKThI Ha s13bIK anreOpsl. P./lekapt u [1.depma. [Ipumepsl pa3nuuHbIX cUCTEM
KOOpPJIMHAT Ha TUIOCKOCTH.

3anaua Jleonapno Iluzanckoro (PuboHauum) o Kpoiaukax, yucia @udboxHauuu. 3agaya o
IaXMAaTHOM JOCKE.

HcToku Teoprn BEpOSITHOCTEN: CTPAxoBOE JeJ10, a3apTHbie Urpel. [1.depma u b.Ilackans.
A.bepnymnu. A.H.Koimoropos.

2.2 IlepevyeHb KOHTPOJIBHBIX padoT
7 KJIIACC

KonTtponsnas pabora Nel mo teme «BripakeHus»

Kontponbsnas padora Ne2 no teme «YpaBHEHUS»

Kontponbshas padora Ne3 no teme «DyHKIum»

Kontponbshas pabora Ned no teme «CTeneHpb ¢ HaTypadbHBIM IMOKA3aTEIEM »
Kontponbshas padora Ne5 mo teme «MHOTOUTIECHBI»

KontponsHas padota Ne6 o teme «IIponsBeaeHre MHOTOWICHOB
KonTtponsnas pabora Ne7 no teme «DopMyIibl COKPAIIEHHOTO YMHOXKEHUS»
KonTtponsnas pabora Ne8 o teme «IIpeobpazoBanue 1menbix BEIPAKCHUN»
Kontponbsnas padora Ne9 no teme «CuCTEMBI IMHEWHBIX YPaBHEHUN»
Hrorosas koHTponbHas padota Nel0

8 KJIACC

KontpomnsHas padota Nel o Teme «PanmonanbHbIC TpoOH»

KontponbHas pabota Ne2 no teme «IIpeobpazoBanue paliiOHaIbHBIX BBIPAKEHUN»
KontponbHas pabota Ne3 no teme «KBagpaTHbie KOpHU»

KonTtponsnas padora Ned mo teme «IIpuMenenne cBOMCTB apu(pMeTHIeCcKOro
KBaJ[PaTHOT'O KOPHSI»

Kontponbhas padota Ne5 no teme «KBajpaTHble ypaBHEHUS»

KontponbHas pabota Neb o teme «J[poOHbIe palimoHaIbHbIE YPABHEHUS»
KonTponpHas padota Ne7 mo teme «HuciaoBbie HEpaBEHCTBA U MX CBOMCTBA»
KonTponpHas padora Ne§ mo reme «HepaBeHCTBA U KX CUCTEMBI»
KontponsHas padora Ne9 o temMe «CTeNEHb ¢ IIEJIBIM ITOKa3aTeaeM>»



Urorosas kouTponbHas padota NelO
9 KUIACC
KontponesHnas padora Nel o reme «DyHkuuu 1 ux cBoiictBa. KBagpaTHbiid
TPEXWIECH»
KontponbsHas padora Ne2 no teme «KBagpatuunas QyHkius. CteneHHas
byHKIHS»
KonTtponbsnas padora Ne3 no teme «YpaBHEHHsI 1 HEPABEHCTBA C OAHOU
[IEPEMEHHON»
KonTtponbsnas padora Ned o teme «YpaBHEHHsI 1 HEPABEHCTBA C IBYMs
MePEMEHHBIMU»
KonTtponbsnas padora Ne5 no teme «Apudmernueckas mporpeccusi»

KonTposnbHas pabota Ne6 no reme «I'eomeTpuueckas mporpeccus»

KonTtponbshas padora Ne7 no teme «2ieMeHTbl KOMOMHATOPUKHU U TEOPUH
BEPOSITHOCTEN»
Hrorosas koHTposibHAs paboTa No§

3. TemaTnuyeckoe MIIAHUPOBAHUE, B TOM YHCJe ¢ y4eTOM padoyeil mporpaMmbl
BOCIIUTAHMSA, C YKA3aHUEM KOJIHYECTBA YaCOB, OTBOAUMbBIX HA OCBOEHHE KAK/I0H

TEMBbI
7 kaacce
Pa3gennl OcHOBHBIE
OcHoBHOE XapakTepucTHKA OCHOBHBIX BUI0B
HANpaBJIeHUS
co/iep:KaHMe MO | AesiTeJIbHOCTH YYeHHKA (HA YyPOBHe .
. . BOCIIUTATEJILHOM
TeEMaM Y4eOHBIX JIeiiCTBHIN)
IeATeJIbHOCTH
Buipasicenus, moscoecmea, ypasnenus (22 uaca)
Anrebpa, Bripaxxenus. HaxoanTe 3HaueHME YHUCIIOBBIX 1,5,7
BeposATHOCTH | [IpeoOpa3oBanue | BBIpaKEHUM, a TaK ke BHIPAKCHUH C
U BBIPAKCHU . MEPEMEHHBIMM TIPU YKa3aHHBIX
cratuctuka | KoHTposbHas 3HAYEHUSIX IEPEMECHHBIX.
pabota Nel. HUcnons30BaTh 3Haku >, <, >, <,

YpaBHeHue ¢
OJHOU
IIEPEMEHHOM.
Craructuueckue
XapaKTEPUCTUKHU.
KonTposbHas
pabota Ne2.

YUTATh U COCTABIIATH JABOHBIE
HEPaBEHCTBA.

BrimonsaTh npocrenmue
npeoOpa3oBaHus BEIPAKCHHIM:
MPUBOIUTH MOJO0HBIE CllaracMbIe,
PacKpbhIBaTh CKOOKH B CyMME WJIU
Pa3HOCTHU BBIPAXKEHUM.

Pemats ypaBHeHUs Buja ax=b mpu
pa3IMyYHBIX 3HAYCHHSIX & U D, a Tak
K€ HECII0)KHbIE YPAaBHEHMUS,
CBOJISILIUECS K HUM.

Hcnonp30BaTh anmapaTr ypaBHEHUS
P PEIICHUHU TEKCTOBBIX 3aj1ad,
UHTEPIPETUPOBATH PE3YIIbTAT.
Hcnons3oBaTh npocreitiine
CTaTUCTUYECKUE XapaKTEPUCTUKHU
(cpennee apudpMeTHIECKOE, pa3Max,
MoJa, MeJuaHa) JUIsl aHajIu3a psjia
JAHHBIX B HECJIOKHBIX CUTYalUsX.




@ynukyuu (11 uacos)

DOyHKIUU

DOyHKIWHU U UX
rpaduxu.
Jluneninas
GyHKIUSA.
KonTposnbHas
pabota Ne3.

Boruucnsats 3HaueHus: GQyHKUUY,
3aIaHHOM (POPMYJIOH, COCTABIATh
Tabnuibl 3HavyeHu pynkuuu. [1o
rpad@uky QyHKIUU HAXOAUTh
3HayeHue (QYHKLIUU [0 U3BECTHOMY
3HAYEHUIO apryMEHTa U pelaTh
oOpatHy1o 3a1auy. CTpouTh
rpaduku npsMoit
MIPONOPUMOHAIIBHOCTH U JIMHEHHOU
(GyHKIIMHU, OIUCHIBATH CBOMCTBA ATUX
¢byukuuit. [Tonumars, Kak BIUsSET
3HaK Kodddunrenta K Ha
pacrnoiokeHre B KOOPJUHATHOM
IUIOCKOCTH Tpaduka GyHKIUU Y =
kx, rme k # 0, kak 3aBUCUT OT
3HavyeHui K u b B3anmHuoe
pacnoyiokeHue rpaduKoB JIBYX
byukmii Buga y = kx + D.
WNurtepnperupoBath rpaduxu
peanbHBIX 3aBUCUMOCTEH,
OINKCHIBa€MbIX (popMyIaMu BUAA Y =
kx, e K#0u y=kx +b.

2,4,5

Cmenens ¢ namypanvnvim noxazamenem (11 uacos)

Anrebpa,
byHKIIH

CrernieHn u e¢
CBOMCTBa.
OIHOYJIEHEI.
KontponbHas
pabota Ne4.

Brruncnsats 3HaueHUs BBIPAKESHUM
Buja a", T1Ie a - MPOU3BOJILHOE
YHUCJI0, N — HATypaJbHOE YHUCIIO,
YCTHO ¥ TIMCBMEHHO, a TaK e C
MTOMOIIIBIO KaIBKYJISTOPOB.
dopMyIupOBaTh, 3aITUCHIBATH B
CUMBOJIMYECKOU opme U
000CHOBBIBaTh CBOMCTBA CTEIICHHU C
HATypaJIbHBIM ITOKA3aTEIICM.
[IpruMeHSATh CBOMCTBA CTEIICHU JIJIA
npeoOpa3oBaHUs BBIPAKCHHM.
BrIMTOTHATS YMHOKEHHE OJTHOWICHOB
Y BO3BECHUE OJHOYICHOB B
crenenb. CTpouTh rpaduku y =X?, y
=x3. pemath rpaQUUECKH ypaBHECHUS
x2=kx+bh, x*=kx+b,rnekub-
HEKOTOPBIC YHCIIA.

4,6,8

Mmnozounenwt (17 uacoes)

Anrebpa

Cymma n
Pa3HOCTh
MHOTO4JIEHOB.
[IpownsBenenue
OJTHOWICHA U

3anuchIBaTh MHOTOYJICH B
CTaHJapTHOM BHUAC, OIIPCACIIATH
CTCIICHb MHOT'OYJICHA. BEIMOIHATD
CJIOKCHHUC U BBIYUTAHUC

MHOT'OYJICHOB, YMHOKCHHUC

5,7




MHOTOWJIEHA.
KontponbHas
pabota NoS5.
IIpoussenenue
MHOTO4JICHOB.
KonTposnbHas
pabota Neb.

OJIHOWJIEHA HA MHOTOWIEH U
MHOTO4JIEHa HA MHOTOWJIEH.
BrinosHaTh pasnoxenue
MHOTOYWJIEHOB Ha MHOXKHUTEIH,
UCIOJIb3Ys BBIHECEHHE MHOXKHUTEIS
3a CKOOKH U c11oco0 rpyNIUpPOBKH.
[IpuMeHATs AeHCTBUSA C
MHOTOWJIEHAMH TIPU PELIEHUN
pa3HOOOpa3HbIX 3aj/1ay, B YACTHOCTHU
IIPU pElICHUU TEKCTOBBIX 3a]1a4 C
MOMOIIBIO YPABHEHUH.

Dopmynvl cokpauwenno2o ymuoxcenusn(19 uacos)

Aunrebpa KBazapar cymmbl Jloka3bIBaTh CIPABEIUBOCTh 5,7
H KBaJpat dbopMyIT COKpaIEHHOT0 YMHOXKEHHSI,
PasHOCTH. NPUMEHSTH UX B MPE0OPa30BAHUSIX
Pa3HocTs L[EJIBIX BBIPAXKEHUM B MHOTOUJIEHBI, &
KBaJlpaTos. TAKXKE JJIS1 Pa3I0KECHUS
Cymma 1 MHOTOYJICHOB HA MHOKHUTEIIH.
pasHOCTB Ky0OB. | J{crionb30BaTh pas3Iu4HbIE
KonrponbHas npeoOpa3zoBaHus LENbIX BRIPAXKEHUN
pabora Ne7. MIpU PEUICHUHN YPaBHEHUH,
IIpeobpaszoBanue JIOKa3aTeIbCTBE TOXKISCTB, B 3aadax
HCJIBIX Ha JICTUMOCTD, B BRIYUCICHUH
BBIPAKCHH. 3HAYEHU HEKOTOPBIX BBHIPAKECHUN C
KoHnTtponbHast IIOMOIIBIO KaJIbKYJISATOPA.
pabota Ne§.
Cucmemut 1unennvix ypasruenuil (16 yacos)
Anrebpa, JInHelHbIe OnpenensTs, ABISETCS JIM T1apa 45,7
byHKIUH, YpaBHEHUS C YHUCeJ PEIICHUEM JaHHOTO
apuMeTuKa | IByms YpaBHEHUS C IBYMS IEPEMEHHBIMH.

MEPEMEHHBIMU U
HX CUCTEMBI.
Pemienue cucrem
JIMHEHHBIX
YPaBHEHHM.
KonTposbHas
pabota Ne9.

HaxoauTth myTem mepedopa meibie
pEIIeHUS JIMHEWHOTO YPaBHEHUS C
IByMs iepeMeHHbIMUA. CTPOUTH
rpaduk ypaBHeHHs axX + by = C, rue
a#0, b#0. Pemmats rpadguueckum
CIIOCOOOM CHCTEMBI JTMHEHHBIX
YPaBHEHHM C IBYMs TIEPEMEHHBIMH.
[TpumeHsTH CIOCOO MOICTAHOBKH U
CIOCO0 CIIOXKEHUS TIPH PEIICHUU
CHCTEM JIMHEUHBIX YPaBHEHUH C
JIByMs TIepeMeHHbIMH. Pemath
TEKCTOBBIC 3a]Ja4H, UCITIOIB3YS B
KayeCcTBE aNre0pandecKo MOJeH
CHCTEMY YPAaBHECHUM.
HNuTepnperupoBaTh pe3ybTar,
MIOJTYYCHHBIN TIPY PEIICHUN
CUCTEMBI.




Iloemopenue (6 uacos)

Hroroseiii 3auer.
Hrorosas
KOHTPOJIbHAs
paborta.
8 kiaacc
Paszaennt OcHoOBHBIE
OcHoBHOE XapakTepucTUKA OCHOBHBIX
coJep:KaHue Mo | BUAOB JIeATEJILHOCTH YYeHUKA HAMpABICHUI
TeMaM (Ha ypoBHe Y4YeOHBIX JeiiCTBHIA) BOCIHTATEIRHON
NesITeJIbHOCTH
Payuonanvnwie opoou (23 uaca)
Anrebpa, Panmonanbhbie DopmMyIUPOBATH OCHOBHOE 4,6,7
byHKIIUU poOu U UX CBOMCTBO pallMOHAJIbHON Jpo0H,
CBOMCTBA. MPUMEHSATH €T0 JJIs
Cymma u npeoOpazoBaHus 1poOeil.
pa3HOCTh IpoOeii. | BBIMOIHATE CIOKEHNE, BBIYNTAHKE
KonrtponbHas YMHOEHUE U JIeTICHNE
pabota Nel. palMoHAIBHBIX APOOEH, a Tak e
[IpousBenenue U | Bo3BeJeHUE IPOOH B CTEIICHb.
gacTHOE ApoOei. | BuIMOmHATH pa3nuvHbIe
KonTtponbshas npeoOpa3zoBaHus pallMOHATbHbIX
pabota Ne2. BBIpQ)KEHUH, JJOKA3bIBATh
TOJIeCTBA. 3HATH CBOWMCTBA
byHKIMN Y= 5, rae kK # 0, u ymers
CTPOUTH ee Tpaduk.
Keaopammnuwie kopuu (19 uacos)
Jloruka n HeiictButenbHbie | [IpuBOaUTH TpUMEPHI 47.8
MHOXKECTBA, | YUCIA. palMOHAIIbHBIX U
apupmeTrka, | ApupMeTHnuecKkuil | UpparioOHaIbLHbBIX YHUCEIL.
anredpa, KBaJIpATHBIN Haxonuts 3HaueHus
byHKIIUN KOPEHBb. apu(PpMETUIECKUX KBAPATHBIX
CaoiicTBa KOPHEU, UCIIOIB3Ysl IPU
apu(PpMETHIECKOTO | HEOOXOIUMOCTH KaIbKYJIISTOP.
KBaJIpaTHOTO JIOKa3bIBaTh TEOPEMBI O KOPHE M3
KOPHSI. POU3BEACHUS U IPOOH,
KontponbHas TOXKIECTBO +/a = |a|, IPUMEHST X
pabota Ne3. B IIPe00pa30BaAHUAX BBIPAKECHUH.
IIpumenenue OcBO6OOKIATECS OT
CBOWCTB MPPALMOHAILHOCTH B
apuPpMETHIECKOTO .
3HaAMEHATeIsIX apo0eii Buaa — ,
KBaIPaTHOTO Jb
KOpHS. a
KoHTpobHas N BbiHOCHTH MHOKUTEI 32
pabota Ned. 3HaK KOPHSA U BHOCUTb MHOKUTEb

I10J] 3HaK KOPHA. Hcnonp3oBaTh
KBaJpaTHbIC KOPHU OJIA




BBIPAKCHUS IEPEMEHHBIX U3
TE€OMETPUUYECKUX U (HU3HUUECKHUX
dopmyn. Ctpouts rpadux
Gysxmun y = Jx u
WUTIOCTPUPOBATh Ha rpauKe ee
CBOMCTBA.

Keaopammuuwie ypasnenus (21 uac)

AnreGpa KBangpaTtHoe Pewrats kBapaTHBIE ypaBHEHHS. 5,7
ypaBHeHue u ero | HaxoauTh mogoopoM KOopHH
KOpEHb. KBaJ[paTHOT'O YPAaBHEHMUS,
KonTposnbHas UCIOJIb3Ys Teopemy Buera.
pabota NeS. HccnenoBath KBagpaTHbIe
HpoOHbie YpaBHEHUA MO IUCKPUMHUHAHTY U
paloHaIbHbIC koa(dunuentam. Pemate 1poOHbIE
YpaBHEHUS. palMoHaIbHbIC YPABHEHUSI, CBOJIA
KonTposnbHas pEllIeHUE TaKUX YPaBHEHUHN K
pabota Neb. PELLICHUIO JIMHEHHBIX U
KBaJIpaTHBIX YPABHEHUH C
MOCJIEYIOINM UCKITIOUEHUEM
MMOCTOPOHHUX KOpHEU. Pemath
TEKCTOBBIE 3aJ1a4l, UCIIOJIb3YS B
KayecTBe alnre0panveckoi MoJaenu
KBaJIpaTHBIE U IPOOHBIE
YpaBHEHUS.
Hepasencmea (20 uacos)
Jloruka n Yucnosbie ®opMyIupoOBaTh U JOKA3bIBAThH 5,7
MHOECTBA, | HEPABEHCTBA U UX | CBOMCTBA YKMCIIOBBIX HEPABEHCTB.
apudMeTHKa, | CBOMCTBA. Hcnonp3oBaTh anmapar
anredpa KontponbHas HEPABEHCTB ISl OLICHKH
pabota Ne7. IIOIPELIHOCTU U TOYHOCTH
Hepagencrtna ¢ npubmkeHns. Haxoautsb
OJTHOM nepeceyeHrue U 00beTMHEHNE
IIEPEMEHHON U UX | MHOYKECTB, B YACTHOCTH YMCIIOBBIX
CHUCTEMBI. IIPOMEXKYTKOB. PemmaTte nuHeiHbIe
KonTposbHas HEpaBeHCTBA. PemaTte cuctemMbl
pabota Ne§. JIMHEVHBIX HEPABEHCTB, B TOM
YUCIIE TAKAX, KOTOPHIE 3aMHCaHbI B
BH/JIE JIBOMHBIX HEPABEHCTB.
Cmenens c uenvim nokazamenem (11 uacoe)
Apudpmernka, | CTENeHb ¢ UETBIM | 3yaT omnpeJiesIieHUe U CBOMCTBA 1,2,6
anre0pa, IIOKA3aTCIEM M CC | cTerneHu C 1eIbIM MOKa3aTelIeM.
BEPOATHOCTb | CBOHCTBA. [IprMeHATH CBOMCTBA CTENEHH C
u ctatuctuka | KoHTponbHas IIeJIBIM TTOKa3aTelIeM IIpH
pabota Ne9. BBITIOJIHEHUW BBIYUCICHUNA U
OIIeMEHTBI npeoOpa3oBaHUU BBIPAKEHUM.
CTaTHCTUKH. Hcnonb3oBaTh 3amuich 4ucen B

CTaHJapTHOM BHUAC OJIA




BBIPAYKEHUS U COMIOCTABIICHUS
pa3MepoB 00BEMOB, JITUTEIHLHOCTH
IPOLIECCOB B OKPY’KAIOILIEM MHUpE.
[IpuBoaUTE IpUMEPHI
pENpE3EHTaTUBHOM U
HEPENPE3CHTATUBHON BBHIOOPKHU.
N3Bnekars nadopmanuio us3
Ta0JINIl YACTOT U OPraHU30BbIBATH
uH(pOpMAIIUIO B BUJI€ TaOJIHIL
4acTOT, CTPOUTh UHTEPBATbHBIH
psan. Mcnons3oBaTh HAIrIsiAHOE
Ipe/ICTaBIEHNE CTATUCTUYECKON
uH(pOpMaIK B BUE CTOJIOYATHIX U
KPYTOBBIX JUArpaMM, MOJUTOHOB,
TUCTOTPAMM.

Iloemopenue (8 ua

coe)

N Toroseii 3auer.

Hrorosas
KOHTPOJIbHAS
pabora.
9 kJacc
Pa3znennl OcHoBHBIE
OcHoBHOE XapaKkTepuCTHKA OCHOBHBIX
HANPABJICHUS
COJepKAHMeE N0 | BUIOB AeATEbHOCTH YYCHUKA .
. . BOCIIMTATEJILHOM
TEMaM (Ha ypoBHe Y4YeOHBIX JeiicTBHII)
NeATeJIbHOCTH
Keaopamuunan ¢pynkyusn (22 uaca)
DOyHKINH, DOyHKIWU U UX Breruncnsate 3HaueHus QyHKIINUH, 2,47
anrebpa CBOMCTBA. 3a1aHHOM (hOPMYJIOH, a TaKKe
KBagpatHbIit JIBYMS WK TpeMs (popMyJIaMHu.
TPEXUJIEH. OnuckIBaTh CBOMCTBA (DYHKIIMH HA
KontponbHas OCHOBE UX TpaduuecKoro
pabota Nel. NpEeACTaBICHUS.
KBanparnunas HuTepnpernpoBaTh rpaduxku
byHKIHSA U ee peanIbHbIX 3aBUCUMOCTEH.
rpaduxk. [Toka3pIBaTh CXEMATHYECKU
Crenennas MOJIOKEHNE Ha KOOPJAUHATHON

byHKITUS. KOPEHB
n-OU CTEICHMU.
KonTposbHas
pabota Ne2.

TUTOCKOCTHU TpauKoB HyHKIIHH
y=ax?, y=ax*+n, y=a(x-m)>.
Crtpouts rpaduku QyHKIIUN
y=ax*+ex+c, yMETh yKa3bIBaTh
KOOPJIMHATHI BEPITUHBI TAPa0OITBI,
€e 0Cb CHMMETPHUH, HATIPABJICHHE
BeTBel napabouibl. 300paxars
cxemMaTuyecku rpaduk QyHkuuu
y=x" ¢ YCTHBIM U HEYCTHBIM 71.
[ToruMaTh CMBICI 3aTTCH BUA

a ,4au 1.1, TIE 0 — HEKOTOpOE




yucio. MiMeTs npeacrasieHue o
HaXO0XJICHUU KOPHEHN 11 —OU
CTENEHU C MMOMONIBIO KaJIbKYJIATPA.

Ypasenenusn u nepasencmea c oonoit nepemennoit (14 uacos)
Anrebpa YpaBHeHUA C Pewrats ypaBHeHUs TpeThel U 5,6
OJHOU YETBEPTOU CTENEHHU C TTOMOILBIO
NEPEMEHHOM. pa3IoKEHUs Ha MHOKHUTEIHN U
Hepagenctsa ¢ BBEJICHUE BCIIOMOTaTEIbHBIX
OJTHOM NIEPEMEHHBIX, B YACTHOCTH peIIaTh
IIEPEMEHHOM. OMKBaJpaTHbIEC ypaBHEHUs. Pemarh
KontponbHas JIpOOHO palMOHANIbHbBIE
paboTta Ne3. YpaBHEHUS, CBOJS UX K IEIbIM
YPaBHEHUSM C IIOCIEAYIOLIEH
MIPOBEPKOMN KOpHEU. Pemrare
HEpPABEHCTBA BTOPOM CTEIECHH,
UCIIONB3Ys rpaduuecKue
npeacrasieHud. Mcnonas3oBath
METOJ UHTEPBAJIOB JJIsl PEIICHUS
HECJIOKHBIX PaIllMOHATBHBIX
HEPABEHCTB.
Ypasnenusn u nepasencmea c 06yma nepemennvimu (17 wacoe)
Anrebpa YpaBHeHUS C CtpouTth rpaduku ypaBHEHUH C 4,7,8
IBYMS NBYMsI IEPEMEHHBIMU B
NEPEMEHHBIMA M | IPOCTEUIINX CIydastX, KOraa
UX CUCTEMBI. rpaduKoM sIBIsIETCS Tpsimas,
Hepagenctsa ¢ napabosna, runepboia,
IBYMS OKpYKHOCTb. Mcnionib30BaTh UX 11t
NEPEMEHHBIMUA U | TPaUIECKOTO PEIICHUS CUCTEM
UX CUCTEMBI. YpaBHEHHUI C IBYyMs
KontponbHas nepeMeHHbpIMH. PermaTh criocobom
pabota Ne4. MOJICTAHOBKH CUCTEMBI IBYX
YPaBHEHUU C IBYyMs
HEU3BECTHBIMH, B KOTOPBIX OJIHO
YpaBHEHUE MEPBOM CTEIICHU, a
JIpyroe — BTOpOu creneHu. Pemarp
TEKCTOBBIE 3a]1a4H, UCIIOIb3YS B
KauecTBe anre0panyecKko Moienu
CHUCTEMY YPaBHEHUI BTOPOU
CTEIEHHU C JIByMsI IEPEMEHHbBIMH;
peuaTh COCTaBICHHYIO CUCTEMY,
WHTEPIPETUPOBATH PE3YJbTaT.
Apugpmemuueckan u ceomempuueckasn npozpeccuu (15 uacos)
OyHKIMU Apucdmetnyeckas | [[puMeHsITh UHIEKCHBIC 6,7
nporpeccus. 0003HaYCHUS JIJIs YJICHOB
KonTtponbHas nocJyienoBaresibHOCTEN. [IpuBOAUTH
pabota NoS5. MIPUMEPBI 3aJaHUS
I'eomeTpuueckas | mociegoBaTebHOCTEN HOPMYION 1




Iporpeccus.
KontponbHas
pabota Neb.

—OI'0 YJICHA U PEKYPPEHTHOU
dopmynoii. BeiBoguTh GopMyIisl 1
—Oro 4jeHa apuPpMeTHIECKOM
IIPOTPECCUN U T€OMETPUUYECKON
IIPOTPECCUN, CYMMBI IIEPBBIX /1
YJIEHOB apu(PMETUYECKON U
reOMETPUUECKON IPOrpeccul,
pemaTh 3a1a4u ¢ UCOJIb30BAaHUEM
atux dhopmyi. Jloka3piBaTh
XapaKTEPUCTUUYECKOE CBOMCTBO
apu(pMeTHYeCcKoi 1
reOMETPUUECKON IPOrpecCuil.
Pewrats 3anaun Ha CI0KHBIE
IPOLICHTBI, UCTIOJIB3YsI TIPH
HEO0OXO0JIMMOCTHU KaJIbKYJISITOP.

dnemenmol Komounam

opuxu u meopuu eepoamuocmeii (13 uacos)

BepostHoCcTh
U CTaTHUCTHKA,
apudmeTnka

DJIEMEHTHI
KOMOUHATOPHUKH.
HauvanbHbie
CBEJICHUS O
TEOpUHU
BEPOSITHOCTEU.
KontponbHas
pabota Ne7.

BeinonusaTe mepedop Bcex
BO3MOXHBIX BAPUAHTOB JIJIsI
nepecyeTa 0ObEKTOB U
koMOuHanui. [IpuMeHsTh mpaBuiIo
KOMOMHATOPHOTO YMHOKEHUS.
Pacno3naBath 3a1aun Ha
BBIYMCIICHUE YHUCIIA IEPECTAHOBOK,
pa3MENICHU, COUETaHUMN U
IPUMEHATH COOTBETCTBYIOLIKE
dbopmyibl. Beraucnsats yactory
ciydaitHoro coOwitus. OlleHUBAaTh
BEPOSITHOCTD CIy4aHOTO COOBITHS
C IOMOIIIBIO YaCTOTHI,
YCTAHOBJIEHHON ONBITHBIM TyTEM.
Haxonute BEpoSITHOCTH
CIIy4aifHOTO COOBITHSI HA OCHOBE
KJIACCUYECKOTO OIPECIICHUS
BeposITHOCTH. [IpuBOINTH
IIPUMEPBI TOCTOBEPHBIX U
HEBO3MOXHBIX COOBITHH.

1,7,8

Iloemopenue (21 uac)

Hrorosas
KOHTPOJIbHAS
pabora.




COI''TACOBAHO COI'TACOBAHO

ITpotokon Ne 1 3acemanus [IIMO yuureneit 3amecturens qupekropa no Y BP
€CTECTBEHHO-MAaTEMATUYECKOTO [IMKJIa « » 2021 r.
oT «___ » amrycta 2021r. N.B.KyxTuHoBga.
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