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1. INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA MATEMATHUKA B 7 KJIACCE
PAIIMOHAJIBHBIE YNCIIA
Obyuarowuiics Hayuumcsi.:
® [IOHUMaThb OCOOEHHOCTH AECCATHYHON CHCTEMBI CUMCIICHHUS;
® BJIAJICTh MOHITHUSMH, CBI3aHHBIMU C JICTTMMOCTBIO HATYPATbHBIX YHCEIL;
e BBIpaXKaTh YMCIIa B SKBUBAICHTHHIX (hopMax, BBIOMpast HanboJsiee MOXOAAUIYyI0 B 3aBUCUMOCTH OT KOHKPETHOW CHTYalluH;
® CpPaBHUBATh U YNOPSA0YNBATH PAIMOHATBHBIEC YHCIIA;
®  BBINOJIHATH BBIUMCIICHHUS C PAllMOHATIBHBIMHU YMCIIAMHU, COYETask YCTHHIE U MUCbMEHHbIE PUEMbI BBIUUCIICHUH, IPUMEHSTH KAJIbKYIISITOD;
® ICIIOJIb30BaTh MOHATHUS M YMEHHUS, CBA3aHHBIE C IPOMOPLIUOHATILHOCTIO BEIMUNH, IPOLIEHTAMH B X0JI€ PEIICHUSI MAaTeMaTHYeCKUX 3a7a4 U 3a1a4
U3 CMEXHBIX IPEIMETOB, BHIMOIHITH HECIOKHBIE MPAKTUIECKUE PACUCTHI.
Obyuarowuiics noay4um 603MOACHOCb.
® [I03HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMaMHU CUUCIICHUS C OCHOBAaHUSIMHU, OTIHYHbIME OT 10;
e yrayOuTh M Pa3BUTh MPEICTABICHHUS O HATYPAJIbHBIX YMCIAaX U CBONCTBAaX AEITUMOCTH;
® HayuuThCS MCIONb30BATH MPHUEMBI, PAIMOHATU3UPYIOIIME BBIYUCICHUS, MPUOOPECTH MPHUBBIYKY KOHTPOJUPOBATH BBIUMCICHUS,
BbIOWpas MOAXOSIINIA U CUTYaIlUU CIIOCO0.
JIEMCTBUTEJIBHBIE YNCJIA
Obyuarowuiics Hayyumcs:
®  WCIIOJIb30BaTh HAaYaIbHBIEC IPEJICTABICHUS O MHO)KECTBE JICHCTBUTEIBHBIX
YHCeT;
Obyuarowuiics nOIYYUM 803MONCHOCIb!
® pa3BUThH MPEJCTABICHUE O YWCJIE M YUCIOBBIX CHUCTEMax OT HATYpPaNbHBIX JI0 JACUCTBUTENLHBIX YHCEN, O POJM BBIYMCICHHHA B
YeNOBEUYECKON MPaKTHKE;
® DPa3BUTH U YIIYOUTh 3HAHUS O JECATUIHOM 3aIMCH ACHCTBUTENBHBIX YMCeN (IEPUOTNIECKUE U HETIEPUOINIESCKUE
npoowu). AJITEBPAMYECKUE BBIPAXKEHU A
Obyyarowuiicss HaAy4UmMcs:
® BIAJETh MOHATHUSMHU «TOXKIECTBO», «TOXJECTBEHHOE NpeoOpazoBaHMe», pellaTh 3a7aud, cojAep)Kallue OyKBEHHbIE JaHHbIE; pPabOTaTh
¢ (dopmynamu;
®  BBIMOJIHATH IPEOOPA30OBAHMSI BRIPAKEHUI, COIEPIKAIINX CTETIEHHU C IeTBIMU MMOKA3aTeNSIMU;
®  BBINOJIHATH TOKACCTBEHHBIE TPEOOPA30BAHMSI PAIIMOHAIBHBIX BBIPAKEHUN HAa OCHOBE MPABHJI ICUCTBUHN HAJl
MHOTOUYICHAMH U alreOpandecKuMu ApoOsIMu;
®  BHINOJHATH Pa30KEHUE MHOTOWICHOB HAa MHOYKHTEJIH.

Oobyuarowuiics NOLYYUM 803MOHNCHOCHIb!
® Hay4YUThCS BBINOJHITH MHOTOIIATOBBIE TPE0Opa30BaHMs PAlIOHATBHBIX BHIPAXKEHUN, TIPUMEHSS IUPOKU Habop crocoboB
® U IPUEMOB;
® TPUMEHATh TOXIECTBEHHBIC TMpeoOpa3oBaHUsl [UId pEUICHUS 3aJad W3 pPa3IMuYHBIX pa3/eloB Kypca (Hampumep, s
HaxXO0XACHUA HaHGOJIbIHeFO/ HAanMMCHBIICTO 3HAUYCHUA BI:Ipa)KeHI/ISI).



YPABHEHUSA
Obyuarowuiics Hayyumcs:
e pemarh OCHOBHBIC BUJIbI PAIIMOHATIBHBIX YPABHEHHI C OJHOM MEPEMEHHOM, CHCTEMBI JIBYX YPABHEHHH C JIBYMsI IEPEMEHHBIMH;
® [IOHMMATh ypaBHEHHE KAaK BAKHEHUIYI0 MATEeMAaTHYECKYIO MOJENb JUIsl OMHCAHWS M W3YYCHHUS Pa3HOOOPA3HBIX PEaANbHBIX CUTYaIWH,
peliaTh TEKCTOBBIC 33J]a4l AIreOpandecKuM METOIOM;
® [IPUMEHSTH TpaQUUECKHe MPEACTABICHUS JIJIsl UCCIICIOBAaHUS YPABHEHUI, UCCIICIOBAHMUS U PEILICHHUS CUCTEM YPaBHEHHM C IBYMS
NIEPEMEHHBIMH.
OOyuaromuics MoJIy4UT BO3MOKHOCTb:
® OBJIQJICTh CICIUAIBHBIMA MPHUEMaMH PEIICHHUS YPaBHEHH W CUCTEM YypaBHECHWH;, YBEPEHHO NPUMEHAThH amiapar ypaBHEHUH s
peleHus pa3HoOOpa3HbIX 33/1a4 U3 MATEMATHKH, CMEKHBIX IIPEMETOB, IPAKTHKHY;
® PUMEHSTH IrpadUUIeCKUe MPEACTABICHUS ISl UCCIICIOBAHUS YPAaBHEHUH, CUCTEM YPaBHCHHMN, COJEpKAIIUX OyKBEHHBIC
kodpdunmente. OCHOBHBIE TIOHATUSA. YNCJIOBBIE @ YHKIINN
OOy4aromuiicss HayYuTCs:
® [IOHMMATh U UCIIOIH30BATh (DYHKIIMOHAIHHBIC IIOHSATHS U SI3bIK (TEPMHHBI, CHMBOJIMYCCKIE 0003HAYCHNS);
® CTPOUTH TPaUKH JIEMEHTAPHBIX (PYHKIIUI; UCCIIEA0BATH CBOMCTBA YHCIOBBIX (DYHKIIMI HAa OCHOBE M3YUCHUS TIOBECHUS HX TPaPUKOB,;
® [OHMMATh (QYHKIHUI KaK BaXHEUIIYI0 MAaTEMAaTHYECKYH) MOJICNIb ISl OIMCAHHS TIPOLIECCOB M SBJICHUH OKPYKAIOIIETO MHpA,
NPUMEHSTh (YHKIIUOHAIBHBIN S3BIK ISl OITUCAHUS M UCCIICIOBAHUS 3aBUCHMOCTEH MEX 1y (PU3MYECKUMHU BETUYNHAMH.
OO0yyaromuicst MOJYYUT BO3MOKHOCTh HAYUUTHCS:
® TMPOBOJUTH UCCIEJOBAHUS, CBA3aHHBIE C M3y4YEeHHEM CBOWCTB (PYHKIMH, B TOM 4YHCJE C HCIOIH30BAHHEM KOMIIBIOTEPA;
® Ha OCHOBE rpaMKOB H3YYECHHBIX (DYHKIIHMI CTPOUTH OOJiee CIIOKHBIE IpadUKu (KyCOUHO-3a/IaHHbIE, C «BBIKOJIOTHIMI TOYKAMH U T. I1.);
® ICIIOJIb30BaTh (PYHKIIMOHAIIbHBIE MTPE/ICTABICHUS M CBOMCTBA (PYHKIIUN AJIS PELISHHS] MAaTEeMaTHUECKUX 3a/1a4 U3 Pa3IMUHBIX Pa3/ieioB
kypca. OIIMCATEJIbBHAA CTATUCTUKA
OOy4aroImuiicss HAyIUTCs UCTIOIB30BATh MPOCTEHINNE CIIOCOOBI TPEICTABICHUS U aHAJIN3a CTATUCTHYSCKUX JIAHHBIX.
OOy4aromuiicss TOTyYUT BO3MOXKHOCTh MPUOOPECTH MEPBOHAYANIBLHBIN OMBIT OpraHU3alKi cOopa JaHHBIX MPU MPOBEACHUH OMpoca OOIIEeCTBEHHOTO
MHEHHUS, OCYIIECTBIISATh UX aHAIN3, IPEJCTABIIATH PE3YIIbTATHI ONIPOCA B BUJIC TAOIUIIGI, JHATPAMMEI.
[Tporpamma obecreunBaeT JOCTHKEHHUE CIEAYIONUX PE3YIbTATOB OCBOCHHUSI 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHuUs:
JIUYHOCMHbLE:!
¢ chopMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHUIO U CaMOOOPA30BaHUIO
HA OCHOBE MOTHBAllUM K OOYYEHHMIO M TIO3HAHHWIO, BBIOOPY MdajbHEWIIero oOpa3oBaHUs Ha 0a3e OPUEHTHPOBKHM B MuUpe mpodeccuii u
PO(heCCHOHANBHBIX ~ TPEIIOYTCHUH, OCO3HAHHOMY ITOCTPOCHHIO WHIUBUIYAILHOW 00pa3oBaTeIbHOW TPACKTOPHUH C YUYETOM YCTOMYUBBIX
MO3HABATENILHBIX HHTEPECOB;
c(hOpPMHUPOBAHHOCTH IEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECCTBCHHOM MPaKTHKH;
c(OpMUPOBAHHOCTh KOMMYHHKATHBHOH KOMIICTCHTHOCTH B OONIEHWM M COTPYJAHWYECTBE CO CBEPCTHHKAMH, CTAPIIMMH W MIIQIIIAMU,
B
e 00pa3oBaTeNbHOM, O0IIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIIeIOBATEIHCKOW, TBOPUECKON U IPYTUX BUAAX JCATEIHHOCTH,
® yMEHHE SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIU B YCTHOW M NMHUCHMEHHOW PEYM, MOHUMATh CMBICI MOCTABICHHOW 3ajaud,
BBICTPAMBATh APTYMEHTAIIHIO, IPUBOIUTH IPUMEPHI U KOHTPIIPHUMEPHI;



® TIpEICTaBJICHUE O MaTEMaTHYECKOW HayKe Kak cdepe ueIoBeUeCKOW NeATeTbHOCTH, 00 dTamax e¢ pa3BUTHsSA, O ¢ 3HAYMMOCTH JIs
pa3BuUTHUA 1THUBUIIM3AlNUU;

® KPUTUYHOCTH MBIIUICHHS, YMEHUE PAaClIO3HABATh JJOTHUYECKU HEKOPPEKTHBIE BhICKAa3bIBAHUS, OTIMYATh TUIIOTE3Y OT (haKTa;

® KpPEaTUBHOCTbH MBIIUICHUS, HHULIMATUBA, HAXOJYUBOCTb, AaKTUBHOCTD IIPH PEILICHUU aNre0panyecKux 3ajay;

® yMEHHE KOHTPOJHUPOBATH MPOIECC U PE3YyIbTAT YUeOHONH MaTeMaTUYEeCKON AESITeIbHOCTH;

® CIOCOOHOCTH K AMOLIMOHAILHOMY BOCIIPUSTHIO MaTeMAaTUYECKUX OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHH.

Memanpeomemmble.

® yMEHHE CaMOCTOSATEIbHO IUIAHUPOBATH AIbTEPHATUBHBIE IMYTH JOCTH)KEHHUS Iiesiel, OCO3HAaHHO BBIOMpaTh Hambosee 3PPEeKTUBHBIC
CIocoObI  peleHus y4eOHBIX U MO3HABATENbHBIX 33/1a4;

® yYMEHHE OCYIICCTBIISATH KOHTPOJb IO Pe3yiabTaTy W IO CrocoOy ISHCTBUS HA YPOBHE IPOHM3BOJLHOTO BHHMAHHS U BHOCHTH
HEOOXOJNMbIE KOPPEKTHUBBI,

® YMCHHC aJICKBAaTHO OLICHUBATh MPABWIHHOCTh WJIM ONIMOOYHOCTH BBITIOJHCHHS YY€OHOW 3a7au, €¢ OOBEKTUBHYIO TPYAHOCTh U
COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHUS;

® OCO3HAHHOE BIAJICHUE JIOTUYECKMMHU ACWCTBUSMHU OIPENENCHUs TMOHATHI, 0000IIeHNs, YCTAaHOBIEHHsS aHAIOTHH, KiacCUpUKAUU Ha
OCHOBE CaMOCTOSITEIILHOTO BBIOOpA OCHOBAHUN M KPUTEPUEB, YCTAHOBIICHHUS POJO-BUIOBBIX CBSI3EH;

® YMCHHC YCTaHABIMBATh MPUYMHHO-CIICJCTBEHHBIC CBS3H, CTPOUTH JIOTUYECKOE PACCYKICHHE, YMO3AKIIOUeHUE (MHAYKTUBHOE, JETYKTUBHOE U
MO0 AaHaJIOTUH) U BHIBOJIBI;

® yMEHHE CO037aBaTh, MPUMEHSITh M MPEOOPa3OBHIBATH 3HAKOBO-CHUMBOJIMYECKUE CpPEICTBA, MOJEIM U CXEMBbl JUIS peHIeHUs Y4eOHBIX
U TIO03HABaTeNbHBIX 33/1aY;

® yMCHHE OPraHMW30BHIBATh Yy4eOHOE COTPYJHUYECTBO W COBMECTHYIO JICATEIBHOCTh C YYHTEIIEM M CBEPCTHUKAMHU: OMPEICNATH IIEIH,
pactipenenenue (GYHKIUNA U poJied y4aCTHHUKOB, B3aUMOJICHCTBUE M 0OIIME CIOCOOBI pabOThl; yMEHHE pabdoTaTh B TPYIIE: HaXOAUTh 0OIIee
pelieHne M paspemiaTb KOH(DIUKTHI Ha OCHOBE COIJIACOBaHMS TMO3UIMM W y4eéTa HMHTEPECOB; CIYIIATh MapTHEpa; (OPMYIHPOBATh,
apryMEeHTUPOBaTh W OTCTaWBaTh CBOC MHECHUE;

e chopmMHupoBaHHOCTh Y4eOHOW M OOIIENONIb30BATENHCKOW KOMIIETEHTHOCTH B OOJIACTH HCIOJNB30BaHUS HWH(OPMAIMOHHO-
KOMMYHUKAIMOHHBIX TexHonoruit (MKT-komneTenTHOCTH);

e [ICpBOHAYAIBHBIC MTPEJICTABICHUS 00 UCSIX U O METOJIaX MAaTEMAaTHKH KaKk 00 YHUBEPCATHLHOM SI3bIKE HAYKH M TEXHHUKH, O CPEICTBE
MOJICTTUPOBAHUS SIBJICHUIA U TIPOIIECCOB;

® yMEHHE BUJIETh MAaTEMaTHUECKYIO 3aJjauy B KOHTEKCTE TPOOJIEMHON CUTYallH B IPYTHX JUCHUILIMHAX, B OKPYXKAIOIIEeH KU3HU;
® yYMEHHME HaXOAWUTh B Pa3JIMYHBIX MCTOUYHUKAX HH(OpMAIMIO, HEOOXOIUMYIO Ul peIIeHHs MaTeMaTW4ecKux NpoOsieM, W MpeACTaBiIsTh e¢ B
® [OHATHOHM (pOopMe; MPUHUMATh PEIICHHE B YCIOBUSIX HETOJIHON U M30BITOYHOM, TOUHON U BEPOSTHOCTHON MH(POPMALIUY;
e YyMEHHME IIOHMMATh M MCIOJb30BaTb MAaTEMaTHUYECKUE CPEACTBA HAIMAAHOCTH (PUCYHKH, YEpPTEXKH, CXEMbl W Ap.) s
WUTIOCTPALlMY, HWHTEpHpEeTaluu, apryMEeHTAlNH;
e yMEHHE BBIIBUTATh TUIOTE3bI IPU PELICHUH YUE€OHBIX 337a4 U IOHUMATh HEOOXOMMOCTh X TPOBEPKH;
e yMEHHE NPUMEHSTh HHIYKTUBHBIC U JIETyKTUBHBIEC CIIOCOOBI PAaCCYKICHUHN, BUJCTh PA3IMUHbIE CTPATEI NN PEIICHHS 3a1a4;
® [IOHMMaHUE CYIIHOCTHU AJITOPUTMUYECKUX MPEANUCAHUN U YMEHUE ACHCTBOBATh B COOTBETCTBUU C IIPEIIIOKEHHBIM aJITOPUTMOM,;
® yMEHHE CaMOCTOSITEIIbHO CTAaBUTD 1I€JIM, BEIOUPATh U CO3/1aBaTh JITOPUTMBI JJIsl PEHICHUS YIeOHBIX MaTeMaTHYECKHUX MPOOIIEM;



® YMCHHC INIaHUPOBATH U OCYHICCTBJIIATh ACATCIbHOCTD, HAIIPABJIICHHYIO Ha PEIICHUEC 3a4a4 NCCICA0BATCIbCKOro XapakTepa.

npeomemmole:

yMeHHue paboTaTh ¢ MaTEMaTHYECKHM TEKCTOM (CTPYKTYpHUpOBaHHE, U3BJICYCHHE HEOOXOAUMOI MH(OpMAIK), TOYHO U TPaMOTHO BBIPAXKATh
CBOM MBICIIM B YCTHOM M IIMCBMEHHOW pe4M, NIPUMEHA MAaTEMaTUYECKYH0 TEPMHMHOJOTHIO M CHUMBOJIMKY, MCIIOJIb30BATh PA3jIUYHbIC S3BIKH
MaTeMaTHKH  (CIOBECHBIM, CHUMBOJIMYECKMH, Tpaduueckuii), OOOCHOBBIBATh CYXJEHHs, IPOBOAUTh KJIACCU(PUKALUIO, JOKa3bIBATh
MAaTE€MaTUYECKUE YTBEPKICHUS;

BlaJieHue Oa30BbIM IMOHATHHHBIM amlaparoM: HMETh MPEJICTABICHHE O YHUCIe, BJIAJE€HUE CHMBOJIBHBIM SI3bIKOM aiureOpbl, 3HaHHE
JIEMEHTApPHbIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEH, (OpPMUPOBAHHUE MPEJCTABICHUI O CTaTHCTUYECKUX 3aKOHOMEPHOCTSAX B PEalbHOM MHUpPE U
O Pa3JIMYHBIX CIOCO0AaX MX U3y4eHUs, 00 0COOEHHOCTSAX BBIBOJIOB U ITPOrHO30B, HOCSIIMX BEPOSTHOCTHBIN XapaKkTep;

YMEHHE BBIIOJHATH ajredpanyueckue npeodpa3oBaHus palliOHATIbHbBIX BBIPAXKEHUH, IPUMEHATh UX JUISL PEIIEHUs] yUeOHbIX MaTeMaTH4YeCKUX
3ajad U 3a71a4, BO3HUKAIOIUX B CMEKHBIX YUEOHBIX MPEeIMETaX;

YMEHHUE MOJB30BATHCS MAaTEMaTHUYECKUMH (POPMYIIAMH U CAMOCTOSTENBHO COCTABIATH (YOPMYIBI 3aBUCUMOCTEH MEXAy BEIWYMHAMH Ha
OCHOBE O00OOIIEHNUS YaCTHBIX CIy4aeB U SKCIEPHMEHTA,;

YMEHHE pellaTh JMHEHHBIE U KBaJpaTHbIC YPAaBHEHUS M HEPABEHCTBA, a TAKXKE IPHUBOAMMBIE K HUM YPaBHEHMs, HEPABEHCTBA, CHUCTEMBI;
IPUMEHATh TrpaduuecKue MpeICTaBIeHUs Ul PELIeHUs U MCCIIEOBaHMs YpaBHEHUH, HEPABEHCTB, CUCTEM; IIPUMEHSATH IOJyYEHHbIE YMEHUs
JUISL pelIeHys 3a7a4 U3 MaTEMaTUKH, CMEXHBIX IIPEIMETOB, IIPAKTUKY;

OBJIaJIEHHE CUCTEMOM (YHKIMOHAIBHBIX MOHATHH, (QYHKIIMOHAIBHBIM S3bIKOM M CUMBOJIMKOW, YMEHUE CTPOUTH Tpapuku GyHKIU,
OIUCHIBAaTh UX CBOICTBA, UCIOIB30BAThH (PYHKIIMOHAIBHO-TpaduyecKre NpeAcTaBIeH s Ul ONMCaHUs M aHAJIM3a MaTeMaTH4YeCKUX 3a/1a4 U
peanbHBIX 3aBUCUMOCTEN;

OBJIaJICHHE OCHOBHBIMH CIIOCOOAMH TPEACTAaBICHHUS M aHAJIM3a CTATUCTUYECKUX JaHHBIX; YMEHHE pellaTh 3a/laud Ha HaXOXJIEHHE
4acTOThl U BEPOSITHOCTH CIY4alHBIX COOBITHIA;

YMEHHUE NPUMEHATh U3YYCHHBIE NOHATHA, PE3YJIbTAThl U METOIBI IIPU PELICHUU 3aJad M3 Pa3JIMYHBIX PA3ACiIOB Kypca, B TOM YHUCIE 3a/ad,
HE CBOJAIIMXCS K HEMOCPEACTBEHHOMY IIPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

HATJIAIHASA TEOMETPUA
Obyuarowuiica Hayuumcsi:

pacIio3HaBaTh Ha YepPTekKax, pUCYHKaxX, MOJIEISIX M B OKPYKAIOIIEM MHpE IJIOCKUE U TPOCTPAHCTBEHHbBIE F€OMETPUUYECKHE (QUTYPHI;
pacIio3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJILHOIO apaljieienuIe1a, MPaBUIbHON MUPaMU/Ibl, MIHHIPA U KOHYCA;

OTpeAeNATh M0 JIMHEHHBIM pa3MepaM pa3BepTKH (PUTYpHI JIMHENHHBIE pa3Mepbl caMoil pUrypsl 1 HA0OOPOT;

BBIYUCIIATH 00BEM MPSIMOYTOJILHOTO MapajieNenueaa.

Obyyarowuiicss NOIY4UM 803MOHCHOCMb.!

BBIUHCIISTH 00BEMBI IPOCTPAHCTBEHHBIX FEOMETPUUYECKUX (DUTYDP, COCTABIEHHBIX U3 MPSIMOYTOJIbHBIX MapajlieIenune/10B;
YIIIyOUTh U Pa3BUTh MPEACTABICHHS O MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (QUTYpPaX;

MPUMEHSTH MOHATHE PA3BEPTKH JJIS1 BBITIOJIHEHUS MPAKTUYECKIX

pacyeToB.



I'EOMETPUYECKUE ®UT'YPBI
Obyuarowuiics Hayuumcsi:

I10JIb30BAThCS SI3bIKOM IT'€OMETPUU JIJISl ONIMCAHUS TIPEAMETOB OKPYKAIOLIEr0 MUpa U X B3aUMHOTO PACIIOJIOKEHUS;

pacrno3HaBaTh U U300paXkaTh HAa YEPTEKAX U PUCYHKAX reoMeTpudeckre GUrypsl u uxX KOHGUrypauuu;

HAXOAWUTbh 3HAYCHHUSI IJIMH JIMHEHHBIX JIEMEHTOB (PUIyp U UX OTHOILIEHHMS, IpaaycHyo Mepy yrioB oT 0 no 180°, mpumensis onpeneneHus,
CBOMCTBa W MpHU3HAKU GUTYp U UX DJIEMEHTOB, OTHOILIEHUS GUryp (paBeHCTBO, 11000KE, CHMMETPUH, IIOBOPOT, MapasuIeIbHbIN MepeHOC);
OTIEPUPOBATH C HAYALHBIMH MMOHATUSAMH TPUTOHOMETPHH U BBIIOJIHATH 3JIEMEHTapHbBIE ONepanyy HaJ QYHKIUSIMHU YIIIOB;

pemarh 3aJaud Ha JI0Ka3aTeJbCTBO, OMUPAsCh HAa M3y4YCHHBIC CBOWMCTBA (UIyp M OTHOLICHUH MEXAYy HUMHU U TPUMEHSS H3y4YCHHBIC
METOJIbl J0Ka3aTesbCTB;

penaTh HECJIOXKHbIE 3aJJa4l Ha IOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMbI TOCTPOEHUS C IOMOUIBIO LIUPKYJIS U JTUHEHKU;

peuarh NpocTeNIne MIIaHUMETPUUECKUE 3a/1a4U B

IIPOCTPAHCTBE.

OBJIAZIETh METOJIaMU pELICHHs 3a/lad Ha BBIYHUCICHHUS U JIOKA3aTEeIbCTBA: METOJOM OT MPOTHUBHOTO, METOJIOM IOA00HS, METOJI0M
nepedopa BapHAHTOB M METOJIOM I'€OMETPHUYECKUX MECT TOYCK;

proOPECTH OMBIT TPUMEHEHHUS AIITeOPandecKoro ¥ TPUTOHOMETPUYECKOTO arnapaTa U UeH JBIKEHHS ITPU PELICHUN TeOMETPUIECKUX 3a/1a4;
OBJIAZIETh TPAJULIMOHHOW CXEMOH pelleHHs 3aJad Ha MOCTPOCHHE C MOMOILUBI0 LUPKYIS U JUHEHKH: aHajau3, MOCTPOEHUE, J10KA3aTEelIbCTBO
U HCCIEOBAHUE;

HAY4YMTHCS pelliaTh 3a/1a4d Ha MOCTPOCHHUE METOJIOM F€OMETPUUYECKOr0 MecTa TOUeK U METOJIOM oJ00us;

prOOPECTH OMBIT UCCIIEI0OBAaHNS CBOUCTB IJIAHUMETPHUECKUX (PUTYP ¢ TOMOIIBIO0 KOMITBIOTEPHBIX MTPOTPaMM;

pUOOPECTH OMBIT BBHIIOIHEHUS MPOEKTOB MO TeMaM: «I eomeTpuyeckue mpeodpa3oBaHusl Ha MIOCKOCTY, «IlocTpoeHue oTpe3KoB 1o

bopmyrey.

N3MEPEHUE TEOMETPMYECKNX BEJIMYNH
Obyuarowuiica Hayuumcsi:

UCIIOJIb30BaTh CBOWCTBA U3MEPEHHs JUIMH, TUIOMIA/IeH U YIJIOB NP pEIIeHUH 3a7ay Ha HaXO0XJIEeHHEe JJIUHBI OTPE3Ka, JUIMHBI OKPYKHOCTH,
JUTMHBI JTyTH OKPY>KHOCTH, TPAIyCHON MEpHI yIJia,;

BBIYUCIATH JJIMHBI JTUHEHHBIX 3JE€MEHTOB (PUI'Yp M UX YIJIbl, UCHONB3Yys (OPMYIIBI JATUHBI OKPY>KHOCTH W JUIMHBI TYyI'M OKPYXHOCTH,
dopmyIbl  IOIIAneH Guryp;

BBIYHUCIISTH JUIMHY OKPYKHOCTH, JUTHHY YT OKPYKHOCTH;

pelmiaTe IMPAKTHYCCKUEC 3aaaydu, CBA3AHHBIC C HAXOXIACHHUCM TCOMCTPHUYCCKHUX BCIUMYHNH (I/ICHOJ'IBBySI npu HGOGXOJII/IMOCTI/I CIIPaBOYHUKHU
u

TCXHHUYCCKHUEC Cpe,Z[CTBa).

Obyyarowuiicss NOIYYUM 803MOHCHOCMb.!

MPUOOPECTH OMBIT MPUMEHEHHS alre0panyeckoro U TPUTOHOMETPUUECKOIo ammapata M WAeil IBUMKEHMS MPH peIIeHHWH 3a7ad Ha
BBIUMCJIEHHUE TIUIOIIA/Iell MHOTOYTOJIbHUKOB.



[Tporpamma obecriednBaeT JOCTHKEHHE CICAYIOIUX Pe3yIbTaTOB OCBOSHHS 00pa30BaTeIbHON IPOrPaMMbl OCHOBHOT'O O0IIETr0 00pa30BaHMUS:
JIUYHOCMHbLE:!

(opMHpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTHM M CIIOCOOHOCTH OOYYAIOUIMXCSl K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO
Ha OCHOBE MOTHMBALMU K OOYYEHHMIO W IIO3HAHUIO, BBIOOPY JAaibHeHIIero oOpa3oBaHMs Ha 0a3e OPHEHTHUPOBKM B Mupe Ipodeccuil u
npoEeCCUOHATIBHBIX ~ MPEANOYTEHUH, OCO3HAHHOMY IOCTPOSHHIO HHIMBHYyaTbHOM OOpa30BATENbHONW TPACKTOPUH C YUETOM YCTOWYHMBBIX
[103HABATENIbHBIX HHTEPECOB;

(bopMHpOBaHUE LIEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHsI HAYKU M OOLIECTBEHHOH MPAKTUKH;
¢dbopMHupOBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHMHM W COTPYJHHYECTBE CO CBEPCTHUKAMH, CTAPIIUMH W MIIAALIIMMU
B 00pa30BaTeNbHOMN, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIe0BATENLCKON, TBOPUECKON U APYTHX BUAAX JIESITEIBHOCTH;

YMEHHE SICHO, TOYHO, T'PaMOTHO M3JlaraThb CBOM MBICJIM B YCTHOW M IUCbMEHHOW pedd, MOHMMAaTh CMBICI IOCTAaBJICHHOHN 3ajauu,
BbICTpauBaTh AapryMEHTAlUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEDSI;

KPUTUYHOCTD MBIIUICHNS, YMEHHE PACIIO3HABATD JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHHS, OTJINYATh TUTIOTE3Y OT (PaKTa;

KpEaTUBHOCTb MBIIUIEHUS, UHUL[UATHUBY, HAXOAUYNBOCTh, AKTUBHOCTH IPHU PEIICHUN T€OMETPUUECKUX 3ajiay;

YMEHME KOHTPOJIMPOBATH IIPOLIECC U PE3YIbTAT YUEOHON MaTeMaTU4YECKOM 1€ATEIbHOCTH;

CIIOCOOHOCTH K SMOLMOHAIIbHOMY BOCIPUSATHIO MaTEMAaTHUECKUX 00BbEKTOB, 33/1ay, pEILIEHUH, pacCyKICHUH;

Memanpedmemeze:

YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh allbTEPHATHUBHBIC MYTH JOCTHDXKEHUS Lelel, 0OCO3HAHHO BbIOMpaTh HamOosee 3¢ eKTUBHBIE
CIOCOOBI  pelIeHHs YUeOHBIX U MO3HABATENbHBIX

3a/1ad4,

YMEHHE OCYIICCTBISATH KOHTPOJb MO PE3YJIbTaTy W IO CIOCOOYy JCHCTBHS HAa YPOBHE IMPOHM3BOJILHOTO BHUMAHUS M BHOCHUTH
HEOOXOUMbIE KOPPEKTHUBBI;

YMEHHE aJeKBAaTHO OLEHUBATh MPABUIBHOCTh HIJIM OIMIMOOYHOCTH BBHITIOJHEHUS Y4eOHOW 3a1aul, €€ OObEKTUBHYIO TPYAHOCTH U
COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHNUS;

OCO3HAHHOE BJIAJICHUE JIOTHUYCCKUMU JICHCTBUSAMH ONpE/CIICHUS MMOHATHIA, O0O0OOIICHUs, YCTAHOBJICHHUS aHAJIOTHH, KIacCH(DHKAIMK Ha
OCHOBE CaMOCTOSITEIIbHOTO BBIOOpA OCHOBAHUH M KPUTEPHUEB, YCTAHOBJICHUS POJTOBUIIOBBIX CBSI3CH;

YMEHHE yCTaHABIMBATh MPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKJICHUE, YMO3aKII0UeHne (MHIYKTUBHOE, NEAYKTUBHOE U
M0 aHaJOTHH) U BBIBO/IBI,

YMEHHE CO37[aBaTh, MPUMEHSITh M TMpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA, MOJAETM W CXEMbI M pelieHus y4eOHBIX U
MMO3HABATEIbHBIX 33]1a4;

YMCHHUE OPraHru30BLIBATH yqe6Hoe COTPYAHNYECTBO M COBMECTHYIO MACATCIIBHOCTH C YYHUTCICM HW CBEPCTHHUKaAMHU: ONPCACIATHL LIECIIH,
pacnpenensiTh

(GYHKIIMY U PO yYACTHUKOB, 00IIIHE CITOCOOBI paObO0ThI; yMEHHE pab0oTaTh B TPYIIE: HAXOIUTh 00IIee pelIeHrne U pa3pemars KOH(OIUKTH Ha
OCHOBE COTIJIaCOBAHUS MO3HUIMNA U y4eTa HHTEPECOB; CAYIIAaTh MapTHEPa; POPMYIHpPOBaTh, ApTyMEHTHPOBATh U OTCTaWBaTh CBOC MHEHHE;
dbopMupoBaHUE U pa3BUTHE YUEOHOW U  OOIIEMONB30BATENLCKON KOMIETEHTHOCTH B O0JIACTH  WCHOJIB30BAHHS
WH(OPMAIIMOHHO- KOMMYHUKAMOHHBIX TexHonoruid (MKT - koMneTeHTHOCTH);



e (opmupoBaHHE MTEPBOHAYATBLHBIX MPEICTABICHUHN 00 UIEIX U 0 METO/IaX MaTeMAaTUKU Kak 00 YHHBEpPCAIBbHOM SI3bIKE HAYKH M TEXHUKHU, O
CPEJCTBE MOJAEIUPOBAHUS SIBJICHUH U IIPOLIECCOB;

e yMEHHE BUJETh MaTEMAaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHOMN CUTYalluU B JPYTUX JTUCIUILUIMNHAX, B OKPYKAIOIEH KU3HH;

e yMEHHE HAaXOAWTh B PA3IUYHBIX MCTOYHHMKAX HH(OpMalMIO0, HEOOXOJUMYIO JJisi PElICHUS MaTeMaTH4eCKHX MpoOjeM, M IpPEJCTaBIATh €¢
B TOHATHOW (hopme; MpUHKUMATh PEUICHUE B YCIOBHIX HEMOIHON M U30BITOYHOM, TOUHOM U BEPOSATHOCTHOM MH(pOpMaIuy;

e yMEHHME IOHMMAaTh W HCIIOJIb30BaTh MAaTEMAaTHYECKHE CpPEJICTBA HAMVISIAHOCTH (PUCYHKH, YEPTEXKH, CXEMbl U [p.) IS
WUTIOCTPALlMK, HWHTEPHpETalu, apryMEeHTAllUH;

® yYMEHME BBIIBUraTh TUIIOTE3bI IPU PELICHUH YY€OHBIX 33/1a4 U MOHUMATh HEOOXOAUMOCTb UX MPOBEPKH;

YMEHHE IPUMEHSATh HHIYKTUBHBIC U IEAYKTUBHBIE CIIOCOOBI paCcCy ACHUN, BUACTh PA3IMYHbIC CTPATETHH PEIICHUs 3a1a4;

MMOHMMAaHUE CYIIIHOCTH aJTOPUTMUYECKHX MPEANUCAHUN U YMEHHE ACHCTBOBATh B COOTBETCTBUU C MPEATIOKEHHBIM aIrOPUTMOM;

YMEHHUE CaMOCTOATEIbHO CTaBUTh 1IEJIH, BRIOMPATh U CO3/1aBaTh AJITOPUTMBI JIJIs PEIICHUS YIEOHBIX MAaTeMaTUUECKUX MPoOIeMm;

YMEHHE IUTAHUPOBATh U OCYILIECTBIIATh JAESITEIbHOCTD, HAIIPABICHHYIO Ha pELIeHKE 3a]ad UCCIEA0BaTEIbCKOIO XapaKTepa.

npeomemmoie:

e oBiaJieHUEe 0a30BBIM MOHSTHWHBIM allapaToM IO OCHOBHBIM pa3JieliaM COJIEP)KaHWs; TPEACTaBICHHE 00 OCHOBHBIX H3yYaeMbIX HOHSATHIX
(uncno, reomerpuyeckas (Urypa, BEKTOP, KOOPIMHATHI) KaK BaKHEHIINX MaTEeMAaTHYECKUX MOJENSAX, MO3BOJISIOIIMX OMKCHIBATH M HU3yd4aTh
peasbHbIe IPOLECCHI U SBJICHUS,

e yMeHHME paboTaThb C T€OMETPUUYECKUM TEKCTOM (aHaJTU3MpOBaTh, W3BJIEKATh HEOOXOIUMYI0O WH(GOpPMAIMIO), TOYHO U TPAMOTHO BBIpa)KaTh
CBOM MBICJIM B YCTHOM M MMCbMEHHOM peur C MPUMEHEHUEM MAaTEeMaTHUeCKOM TEPMHUHOJIOTUH M CUMBOJIMKHU, UCIIOJIb30BaTh Pa3INYHbIE S3BIKU
MaTeMaTHKH, MPOBOAUTH KJIACCHU(PUKALMY, JOTHYECKHe 000CHOBaHMS, JOKA3aTeIbCTBA MATEMaTUYECKUX YTBEPIKICHUH;

® OBJIa/ICHUE HABBIKAMHU YCTHBIX, MTMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BHIYMCIICHHIA;

® OBJIQJICHUE TE€OMETPUYECKUM SI3bIKOM, YMEHHE HCIIOJIb30BaTh €ro JUIsl ONMKUCAHUS MPEIMETOB OKPYKAIOLIEro MUpPA, pa3BUTHE
IPOCTPAHCTBEHHBIX IPEICTaBICHUN U U300pa3UTEIbHBIX YMEHUH, TPHOOpPETEHNE HAaBBIKOB T€OMETPUYECKUX MTOCTPOCHHUH;

® YCBOGHME CHUCTEMaTHYECKHUX 3HAHHUH O IUIOCKUX (PUrypax M UX CBOMICTBax, a TaKKe€ HA HArJSJHOM YPOBHE — O IPOCTEHUIINX
IIPOCTPAHCTBEHHBIX TeENaX, YMEHHE MPUMEHATh CUCTEMAaTUUYECKHE 3HAHUS O HUX JUISl PEIIEHUS] TEOMETPUUECKUX U MTPAKTHUECKUX 3a/1a4;

® yMEHHE H3MEpATh JIMHBI OTPE3KOB, BEIUYMHBI YIJIOB, HCHOJIb30BaTh (HOPMYJbl JUIsI HAXOXKICHUS IEPUMETPOB, IUIOLanell u
00BEMOB T€OMETPUUYECKHUX (UTYD;

® yMEHHE IPUMEHSATh U3YUCHHbIE MOHITHS, PE3YJIbTaThl, METOABI JUISl PEIIEHHS 3a/la4 MIPAKTUYECKOro XapakTepa U 3a7a4 U3 CMEXHBIX JTUCHUIUIMH
C MCIIOJIb30BAHUEM MTPU HEOOXOIMMOCTH CIPABOYHBIX MAaTEpPUAIOB, KABKYIATOPA, KOMIIBIOTEPA.

2. COAEP/) KAHUE YYEBHOI'O NIPEJJMETA MATEMATHKA B 7 KJIACCE

APUOMETHUKA

Paunonanbﬂme qyucja. PaCH_II/IpeHI/IC MHOXXCECTBA HATYpaJbHBIX YUCCJI 1O MHOXXCECTBA LICJIbIX. MHuoxecTBa LEJIbIX YHUCCIT 10 MHOKCCTBA pallMOHAJIbHBIX.
PanmonanpHO€E YUCIIO KaK OTHOLICHHUE, ITAC m — LEJI0C YMCJI0, N — HaTypajabHOC. Crernens ¢ IOCJIBIM ITOKa3aTCJICM.



AJITEBPA

Auredpanyeckue Bbipa:keHHMsl. bykBeHHBIC BbIpakeHUs (BBIPAKECHHS C IIEPEMEHHbIMU). YnCIoBOE 3HaUeHHEe OYKBEHHOTO BBIpaKeHHA. JlomycTumbie
3Ha4YeHus IepeMeHHbIX. llojcraHOBKAa BBIpaXKEHHWH BMECTO IepeMeHHbIX. IIpeoOpa3zoBaHue OYKBEHHBIX BBIDAKEHMH Ha OCHOBE CBOWCTB
apumeTndyeckux JeiicTBuil. PaBeHCTBO OyKBEHHBIX BBhIpaxeHUH. T0OXIECTBO.

CreneHp ¢ HaTypajbHBIM IIOKa3aTeneM MU e¢ cBoicTBa. OgHOWIeHbl M MHoOrowieHsl. CreneHp MHorowieHa. Cio)XeHUe, BBIYMTAaHHME, YMHOXKEHHUE
MHOTOWICHOB. DOPMYJIBI COKPAIICHHOTO YMHOKEHHSI: KBaZpaT CyMMBI U KBajpaT pasHocTu. PopMyna pasHOCTH KBaaparoB. [IpeoOpa3oBanue meiaoro
BBIPQ)KEHUSI B MHOIOWICH. Pa3no)keHHe MHOIOWICHOB HAa MHOXMUTENUW. MHorousngeHsl ¢ ofgHod nepemeHHoi. Kopenp mHorounena. KsanparHblit
TPEXWIEH; Pa3JI0KEHUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpandeckas J1poOb. OCHOBHOE cBOICTBO aireOpandeckoil npobu. CiiokeHue, BbIYMTAHUE, YMHOXKEHHUE, JIeJIeHHE alureOpanyeckux IpoOeil.
CreneHs ¢ LeNbIM IIOKa3aTeleM U €€ CBOMCTBA.

ParronansHbIe BRIpaXeHUs U UX peoOpa3oBanms. J{oka3aTeabCcTBO TOKIECTB.

YpaBHeHnus. YpaBHeHue ¢ 01HOM nepemeHHo. Kopenb ypaBHeHus. CBONHCTBa YMCIOBBIX PaBEHCTB. PAaBHOCHIIBHOCTD YpaBHEHHUH.

JluneiiHoe ypaBHeHHE. YpaBHEHUE C JBYMs IepeMEHHbIMU. JIMHENHOE ypaBHEHHME C JBYMs MIEPEMEHHBIMH, IPUMEPHI PELICHUS YPaBHEHHUM B LEJIbIX
YHCIIax.

Cucrema ypaBHEHMH C JBYyMsI IepeMeHHbIMU. PaBHOCHIBHOCTH cucTeM. CHCTEMbI JBYX JIMHEHHBIX ypaBHEHHMH C JIByMsI IEpEMEHHBIMH; PEILLICHUE
MOJICTAaHOBKOH U cioxkeHueM. [Ipumeps! perienus

CUCTEM HEJIMHEHHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3aa4 aaredpanyeckum CriocoOOM.

JlexapToBbl KOOpJIMHATHI Ha IIOCKOCTU. ['padmyeckas uHTEpnpeTanysi ypaBHEHHsI C IByMsl IepeMeHHbIMU. ['paduk JTMHEHHOro ypaBHEHUS ¢ ABYyMS
NEePEMEHHBIMU; YIJIOBONH KO3((UIMEHT NPsIMOM; YCIIOBHE NapaylIedIbHOCTH HpsAMBIX. ['paduku mpocTeHIMX HENWHEHHBIX ypaBHEHUil: mapabona,
runepooa, oKpyKHOCTb. [ padmueckast UHTEpIIpETalLKs CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

OYHKINN

OcHoBHbIe MOHATHSA. 3aBUCUMOCTH MeXJy BelnuuHaMmu. [lonstue ¢ynkiuu. O0nacTh onpenenaeHus U MHOKECTBO 3Ha4eHUN QyHKuuu. CriocoOsl
3amaHus QyHKiuH. I'paduk Qynxouu. CpoiicTBa (QyHKIMM, uX oToOpakeHue Ha rpaduke. [Ipumepbl rpadMKoOB 3aBUCHMMOCTEH, OTpa’kKaroIIUX
peasibHbIE TPOLIECCHI.

YucaoBble pyHkuuu. OyHKIMY, OMUCHIBAIOIIME NPSAMYIO U OOpaTHYIO MPONOPLHMOHAIBHBIE 3aBUCUMOCTH, UX Trpaduku U cBoicTBa. JIuneiiHas
¢bynknus, e¢ rpaduk u cBoiictBa. KBanpatnuHast ¢pyHknus, e¢ rpaduk u cBoiictBa. CTeneHHbIe PYHKIIMH ¢ HaTYpaJbHBIMH TOKA3aTesIMU 2 U 3, UX
rpaduku u cBolictBa. ['paduku QpyHKImn y =y ,y=x3,y=|X|.

BEPOSATHOCTH U CTATUCTUKA

OnucareabHasi cratuctuka. IlpencraBnenue naHHBIX B BHAe Tabmui, auarpamm, rpadukoB. ChydwaiiHas u3MeHYMBOCTh. (CTaTHCTHYECKHE
XapaKkTepUCTUKH Habopa JaHHBIX: cpeAHee apudmernyeckoe, MenuaHa, HauOoJblllee W HaMMEHblee 3HaueHus, pasmax. lIpeacraBienue o
BBIOOPOYHOM HCCIIETOBAHUH.

JIOTUKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBEHHbIE MOHATHSI. MHOXECTBO, 3JI€MEHT MHOXECTBA. 3aJlaHUE€ MHOXKECTB MEPEUUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUYECKUM
cBoiicTBoM. CraHmapTHble O0O3HAUEHUS YHUCIOBBIX MHOXeCTB. I[lycroe MHOXecTBO W ero oOosHaueHue. [loamHOX)ecTBO. OOBEIMHEHHE W
IIEpeCEYEHNE MHOKECTB, PA3HOCTh MHOKECTB.

Nnmroctpanysi OTHOLIEHU MEXAY MHOKECTBaAMU € MTOMONIBIO0 UarpaMm Diiepa — Benna.



DJieMeHThI JIOTUKH. [IoHATHE O PAaBHOCHIIBHOCTH, CIIEJOBAHUH, YIOTPEOIEHUE JIOTUYECKUX CBA3OK eciu ..., MO ..., 8 MOM U MOAbKO 8 MOM Clyyae,
JIOTUYECKUE CBA3KU U, UIU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUN

Hctopust ¢hopMHUpOBaHUS MOHATHS YHUCIIA: HATypaIbHBIE YMCIA, APOOH, HEAOCTATOYHOCTh PALMOHAIBHBIX YHCEN JJIS TEOMETPUYECKUX HM3MEPEHMH,
uppanroHaibHbie uncia. CTapuHHBIE cHCTeMbl 3amucu uucel. J[poou B BaBunone, Erunrte, Pume. OTkpbiTHE aecsaTuuHbIX apoOei. CTapuHHBIC
cucrembl Mep. JlecaTuunbie 1pobu U MeTpuueckas cucrema mep. [losiBnenne orpunarensHbIx yrncen u Hyns. JI. Maraunkuii. JI. Ditnep.

3apoxaeHue anreOpsl B Heapax apudmetuku. An-Xopesmu. Poxnenne 0ykBennout cumBonuku. I1. depma, ®. Buer, P. Jlekapt. Ucropus Bompoca o
HaXOXXACHUHU (OPMYII KOpHEH anreOpandeckux ypaBHEHUH, HEpa3pelnMOCTh B paJuKajiax ypaBHeHUH cterneHu, Oombiuneil yersipex. H. Tapranbs, [x.
Kapnano, H. X. A6ens, D. I'anya.

N300perenne MeToga KOOpAMHAT, MO3BOJSIONIETO NEPEBOAUTH T'€OMETpUYEcCKHe OO0BEeKThl Ha s3bIk anredpel. P. Jlexapt u II. ®depma. Ilpumepst
Pa3IMYHBIX CUCTEM KOOPAMHAT Ha IJIOCKOCTH.

3anaga Jleonapno [uzanckoro (OPubonauun) o kponaukax, grcia GuboHayuun. 3aqada o MaxMaTHOU JOCKE.

Hcroku Teopun BEpOSTHOCTEN: CTpaxoBoe Aeino, a3apTHbie Urpskl. [1. @epma u b. [1ackans. 5. bepnymu. A. H. Koamoropos.

I'EOMETPUA

Harasignas reomerpus. [lonarue o0bema; equHuUIBI 00beMa. OOBEM IPSIMOYTOJIBHOTO MapajuieNenunena, Kyoa.

I'eomerpuueckne purypsl. [Ipsvoie u yrisl. Touka, npsiMasi, IiockocTs. OTpe3ok, ayd. Yroi. Bunasl yrios. Beprukanbabie

U CMEeXHbIe yriibl. buccekrpuca yria.

[TapannensHble U iepecekaroimuecs npsimble. [lepnenaukynspHabie npsMblie. TeopeMbl 0 MapajuIeIbHOCTU U MEPIEHIUKYJIIPHOCTH

npsMbIx. [lepnenaukynap u HakIoHHas K npsiMoid. CepeIMHHBIA TEPIEHAUKYIISAP K OTPE3KY.

I'eomerpuyeckoe mecto Touek. CBOICTBA OMCCEKTPUCHI YIJIa U CEPEAMHHOTO MEPIEHIUKYIIAPA K OTPE3KY.

Tpeyronbuuk. Boicota, MenuaHna, OuccekTpuca, CpelHssl JMHUSA TpeyroibHUKa. PaBHOOEIpEeHHBIE M PABHOCTOPOHHHUE TPEYTOJbHHMKM; CBOWCTBA U
MIpU3HAKH PaBHOOEIPEHHOrO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyrosbHHUKa. COOTHOIIEHUSI MEXy CTOPOHAMU U
yriaMu TPEeYTrOJbHUKA.

Cymma yrnoB TpeyrojibHuka. Buemnue yrisl TpeyronbHuka. Teopema @aneca.



3. TEMATHYECKOE IINIAHUPOBAHUE
Maremaruka 7 Kiacc

Paznen Ne Tema ypoka Koan4yecTBo
ypoka 4acoB
1 uerBepTh 1 Yuciosble BeIpaXeHMs. BplpaxeHus ¢ IepeMEHHBIMU 1
2 [Tpsimast u otpe3ok. JIyu u yron. CpaBHeHue OTpe3KoB U yrioB. M3mepeHue 1
OTPE3KOB U YIJIOB
3 CpaBHeHMe 3HaueHUH BbIpaykeHuil. CBolicTBa AEWCTBUI HaJl YMCIaMU 1
4 Toxnectsa. ToxecTBeHHble IpeoOpa30BaHKs BEIpaKEHUH 1
3) KonTtposbHas pabora no teme «Bpipaxenus. ToxaecTBa» 1
6 YpaBHeHue U €ro KOpHU. JINHENHOE ypaBHEHUE C OAHON IEPEMEHHON 1
7 CMe)KHBIE U BEPTUKAJIbHBIE YIJIbI 1
8 [leprieH UKy pHBIE TPSMBIE 1
9 Pemrenue 3aa4u ¢ mOMOIIbIO0 YpaBHEHUH 1
10 | KonrposbHas pabota 1o teme «HavanbHble reOMETpHUUECKHE CBEACHUS 1
11 | Cpennee apudmernueckoe, pazmax, Mojia. MeanaHa Kak cTaTUCTHYECKast 1
XapaKTepUCTHKA
12 | TpeyronbHHUKH 1
13 | [lepBblii mpHU3HAK paBEHCTBA TPEYTOJIHHUKOB 1
14 | KontposbHas paboTa 1o Teme «YpaBHEHUS» 1
15 | Yro takoe ¢pyHkuus. Berancnenue 3Hauenuil pynkuuu no popmyine 1
16 | Menuanbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 1
17 | I'paduk pyHKIIMU 1
18 | PaBHOOeIpEeHHBIN TPEYTOIBHUK, €r0 CBOWCTBA 1
19 | [Ipsimas nponopOHAIBHOCTD U €€ rpaduk 1
20 | Bropoii npu3HaK paBeHCTBA TPEYTrOJbHUKOB 1
21 | JIluneiinas QyHKIms u e€ rpaduk 1
22 | Tpernii mpu3HaK paBEHCTBA TPEYTOJHLHIKOB 1
23 | OxpyxHocTb. [IpuMepsl 3a/1a4 Ha MOCTPOEHHE 1
24 | KonTpospHas pabora o reme «DYHKITUN» 1




25 Omnpenenenue cTeNeH ¢ HaTypaJlbHBIM [TOKa3aTesieM. Y MHOXKEHNE U 1
JesieHue creneHedl. Bo3BenieHue B cTeneHb NpoU3BeICHNS U CTEIEHU
26 OHOYICH M €0 CTaHIAPTHBIN BU/T 1
27 Kontponbshas pabota o teme «Tpeyronpauku. [Ipusnaku 1
paBEHCTBA TPEYTrOJIBHUKOBY
28 YMHOKEHUe 01HOWIeHOB. Bo3BeieHe 0THOWIEeHA B CTENIEHb 1
29 [Ipu3Haky napaieIbHOCTH IPSMBIX 1
30 OyHKIUSA FXZ u Fxs U uX rpaduKu 1
31 KonrponbHas pabota o teme «CTeneHb ¢ HaTypaJlbHbIM TIOKa3aTelIeM» 1
32 MHOTOYJICH U €0 CTaHAAPTHBIN BUJI 1
33 CroXeHue ¥ BEIYUTaHNEe MHOTOWICHOB. Y MHOXKEHHE OHOYICHA HA MHOTOWICH 1
34 AKcHOMa MapajuieIbHBIX MPSIMBIX 1
35 Brinecenne o011ero MHOKUTENS 3a CKOOKU 1
36 KonTponbhas padora no teme «CymMma U pa3HOCT MHOTOWIEHOB. MHOTOUI€HbI 1
U OJHOYJICHBI»
37 YMHOkKEHHE MHOTOWIeHa HA MHOT'OWIECH 1
38 PaznoxeHnne MHOrowIeHa Ha MHOJKUTEIN CITIOCOOOM TPYIITUPOBKH 1
39 KontponbHas pabota o teme «llapasienbHble IpsiMble» 1
40 Kontponshas pabora mo teme: «IIponsBeneHre MHOTOUJICHOBY 1
41 CymMma yrioB TpeyrojabHHUKa 1
42 Bo3Benenue B kBagpaT U B Ky0 CyMMBbI U pa3HOCTH JIBYX BbIpQ)KEHUN 1
43 PaznoxeHue Ha MHOKUTENN € TOMOIIBIO (hOPMYJT KBaJpaTa CyMMbI U 1
KBaJpaTa pa3HOCTH
44 COOTHOIIEHUS] MEX/1y CTOPOHAMHU U YIJIaMU TPEYTroJbHUKA 1
45 YMHOKEHNE Pa3HOCTH JIBYX BBIP@XEHUH HA UX CYMMY 1
46 HepaBeHcTBO TpeyroabHUKa 1
47 Paznoxenue pa3HoCTH KBapaToOB HA MHOXKUTENN 1
48 PaznoxeHne Ha MHOXKUTEITM CYMMBI M Pa3HOCTH KyOOB 1
49 KonrponbHas paboTa o teme «COOTHOLIEHUS MEXy CTOPOHAMU U 1
yIJIaMU  TPEYTOJIBHHUKA
50 KontponsHas pabota o TeMe «DopmMyiibl COKpaIEHHOTO YMHOXKEHUS 1
51 ITpeoOpa3oBaHue 11e710T0 BEIPRKEHHUS] B MHOTOWJICH 1




52 [IpsiMoyToJIbHBIE TPEYTOTHLHUKN W HEKOTOPBIE HX CBOMCTBA 1
53 KonrponbHas pabota o teme «IIpeobpazoBanue HENbIX BRIPAKCHUN 1
o4 JIuneitHOe ypaBHEHHE C IBYMs IIepeMEHHBIMHU. [ 'pauk muHEHHOTO ypaBHEHUS 1
C JIByMs [I€PEMEHHBIMU
55 Paccrosiaue ot Touku 70 npsiMoil. PaccTosiHre MeXy mapajuieIbHbIMUA TPSIMBIMU 1
56 [TocTpoeHue TpeyroapHUKa IO TPEM dJIeMEHTaM 1
57 CucteMbl TMHEHHBIX YPAaBHEHUH C ABYMS ITEPEMEHHBIMHU 1
58 Crnioco0 moaCcTaHOBKU 1
59 Criocob croxeHust 1
60 Pemenne 3aa4 ¢ TOMOIIBIO CUCTEM YPaBHEHUN 1
61 KonTposnbhas padora no teme «IIpsiMOyrosbHBINA TPEYTrOJIbHUK. 1
[TocTpoeHne TpeyroibHUKA MO TPEM SIEMEHTaAM)
62 KonTponbhas padora no teme «CuCTeMbl TMHEHHBIX YPABHEHUN U X PELICHUS 1
63 IToBropenne no Teme «IIpeobpasoBanme BEIpaKEHUI 1
64 [ToBTOpenue no teme «JInHelHas GyHkuus u e€ rpapur» 1
65 [loBTOpenue no reme «CTeneHb U €€ CBOICTBaY 1
66 [ToBropenue no Teme: «KBazpar cymMMBbl M KBaJ[patT pa3HocTU. Pa3HoCTh 1
kBagpaToB. CymMMa M pa3HOCTb KyOOB»
67 IToBTrOpeHue 1o Teme: «PelleHne CUCTEM JIMHEWHBIX YPaBHEHUN) 1
68 Hrorosasi KOHTpOJIbHAS paboTa 1
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