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1) HOSAACHUTEJIbBHAS 3AIIUCKA

ITporpamma mo maTtemartuke ais oOywarommuxcsa 5-9 kiaccoB pa3zpaboTaHa Ha OCHOBE
OI'OC OOO. B nporpamme 1no mMaTeMaTUKe YYTEHbI MJIEU U TOJOXKEHUS KOHIENIUU Pa3BUTHUS
MaTemaTuueckoro oopazoBanus B Poccuiickoit @enepanuu.

[IpenmMeroM MaTeMaTHKU SBISIOTCS (yHIaMEHTalIbHbIE CTPYKTYphl HAIlero MHpa -
MIPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHbIE OTHOLIEHUS (OT MPOCTEHIINX, YCBAUBAEMbIX B
HEMOCPEJCTBEHHOM OIIbITE, IO JOCTATOYHO CJIOXKHBIX, HEOOXOJAUMBIX JJISi Pa3BUTHUSL HAYYHBIX U
NPUKIAIHBIX ujed). MaremaTuueckue 3HaHHUS O0O0ECIEYMBAIOT TIOHUMAaHUE MPUHIUIIOB
YCTpOIICTBA M HCIIOJIb30BAHUS COBPEMEHHON TEXHHMKH, BOCHPHUSATHE W HHTEPIPETALNIO
COLIMANIHOM, IKOHOMUYECKOM, MOJUTUYECKOW HH(POpPMAalLUH, JAIOT BO3MOKHOCTH BBIIIOJIHATH
pacuéThl U COCTABIIAThH AJITOPUTMBI, HAXOAUTh U MPUMEHATH (HOPMYJIbI, BIAJAETh MPAKTUUECKUMU
npuéMaMy reoOMeTPUYECKUX U3MEPEHUHN U OCTPOEHUH, YUTaTh HH(OPMALINIO, TPEACTABICHHYIO
B BUJE TaOJML, AMarpaMM M TpaHKOB, UTb B YCJIOBHUSIX HEONpPEAEIEHHOCTH M NOHMMATh
BEPOSITHOCTHBIN XapakTep cay4ailHbIX COOBITUM.

N3yuenne matemaTuku GopMUpYET y 0OyJarOUIMXCsl MATEMAaTUYECKUI CTUIIb MBIILIJICHUS,
MPOSIBIIIOIIMNACA B OINpeNeia€HHBIX YMCTBEHHBIX HaBblkax. OOyyaroliuecs: OCBaWBalOT TaKHe
NpUEMBI U METObI MBIIIIJICHUS, KaK MHAYKIUS U 1€ TyKIHs1, 0000111eHNe N KOHKpeTU3alus, aHaIu3
U CHHTe3, Kiaccupukauusg M cHcTeMaru3auus, adcrtparupoBaHue U aHalorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKIUEHUN, MpaBUia UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOEHU, CIOCOOCTBYIOT BhIpaOOTKE yMEHUsI (POPMYINPOBaTh, 0O0CHOBBIBATH U
JOKa3bIBaTh CYXKIEHMSI, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MbllUIeHHE. V3yueHne MaTreMaTuku
obOecrieunBaeT (OPMUPOBAHUE AITOPUTMUYECKOW KOMIIOHEHTbl MBIIIJIEHUS ¥ BOCIHTAHUE
YMEHUH JeHCTBOBaTh IO 3aJaHHBIM aJrOpPUTMaM, COBEpLICHCTBOBATh W3BECTHBIE U
KOHCTPYUpPOBaTh HOBbIE. B mpouecce perieHus 3agad - OCHOBOM y4eOHOH [eATENbHOCTH Ha
YpOKax MaTeMaTuKH - Pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAJHAS CTOPOHBI MBILLIICHHUS.

OOyyeHnue MareMaTuke MJa€T BO3MOXKHOCTh pa3BHBaTh Yy OOYYarOMIMXCS TOYHYIO,
paloHaIbHYI0 U MHGOPMATUBHYIO pedb, YMEHHE OTOUMpaTh HanboJiee MOAXOASAIUE SI3bIKOBbIE,
CUMBOJIMYECKUE, TpadUuecKhe CpeACTBAa Ul BBIPAKEHUS CYXKICHUM M HarJISIIHOTO HX
IIPEJCTABIICHHUS.

[Ipu n3ydyeHnn MaTeMaTHKU OCYIIECTBIIETCS OOIIee 3HAKOMCTBO C METOAaMU MO3HAHUS
NEUCTBUTENBHOCTH, MPEACTABICHUAMUA O MPEIMETe U METOJaX MaTeMaTHKH, UX OTJIIMYUHU OT
METOJIOB JPYTUX €CTECTBEHHbIX M T'yMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX INPUMEHEHUS
MaTeMaTHKU Ui PEeleHUs] HAyYHbIX U MPUKJIAJIHbIX 3ajay.

IIpuopumemmnvimu yenamu o0yuenus mamemamuxe ¢ 5-9 Knaccax A6nAN0OMcA:

- (opmupoBaHHEe UEHTPaJIbHBIX MAaTEMaTHUYECKUX MOHATUM (YMCIO, BEJIUYHMHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEpOATHOCTb, (yHKIMSA), OOECIEeUnBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO0 00pa30BaHus 00y4JaroLUIuXCs;

- II0JBe/IeHUE 00Y4aroLINXCsl Ha JOCTYITHOM JUISl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTHUKU U OKpPYKalolero Mupa, MOHUMaHUE MAaTeMaTUKU KaK 4acTu oOuiell KyiabTypbl
4eJI0BEUECTBaA;

- pa3BUTHE HHTEJUIEKTYaJIbHBIX U TBOPYECKMX CIIOCOOHOCTEH oOOywarommxcs,
M03HABATEIbHON AaKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUMN, KpUTUUHOCTH MBIILJIEHUS, HHTEpeca
K U3YYEHHIO MaTeMaTHKH;

- (opmupoBanue (QYHKIUMOHAJIBHOM  MaTeMaTHMYECKOM TIpaMOTHOCTH:  yMEHUS
pacrno3HaBaTh IPOSIBICHHUS MaTeMaTHYEeCKUX IOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEeaJIbHBIX JKU3HEHHBIX CUTYALUSX U MPU U3YUYEHUU JIPYTUX Y4eOHBIX IPEIMETOB, IPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpHOcTeH, (GopMyIupoBaTh MX Ha S3bIKE MAaTEMATUKU M CO31aBaTh
MaTeMaTUYECKHE MOJIEIHN, MPUMEHSITh OCBOEHHBIM MaTeMaTHYeCKUH amnmapar JUlsl pelieHUs
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJYUCHHbIE PE3YIbTATHI.
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OcHogHble TUHUU COOepIHCAHUSI NpocpaAMMbL o Mamemamuke 6 5-9 knaccax: «YHucna u
gvluucieHusn», «Ancebpa» («Aneebpauueckue e6vipadicenusy, «Ypasnenus u nepasencmeay),
«Dynkyuuy, «l'eomempusy («l'eomempuueckue ¢ueypvt u ux ceoilicmea», «HM3mepenue
2eoMempuiecKux 8enuduny), « Beposmnocme u cmamucmuxay.

JlaHHbIE JIMHUM DPA3BUBAIOTCSA MapajuleNIbHO, KaKJash B COOTBETCTBUU C COOCTBEHHOI
JIOTUKOM, OJTHAKO HE HE3aBHCUMO OJIHA OT JPYroil, a B TECCHOM KOHTAaKTE U B3aUMO/JICHCTBUU.

CopepxaHue NporpaMMbl [0 MaTeMaTHKe, paclpeaei€HHOe M0 rojaM OOydeHHs,
CTPYKTYPUPOBAHO TakMM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, MPHHIMIIHUAIBHBIM BOIPOCAM
oOyuaromuecs: 00pamaauch HEOJHOKPATHO, YTOOBI OBJIAJICHHE MAaTEMaTHUYECKUMHU TOHATUSAMU U
HaBbIKAMU OCYIIECTBIISJIOCH IOCJIEI0BATEIbHO U MOCTYHATENbHO, C COONIOJICHUEM MpPUHIUIA
[IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYAIUCHh B OOIIYI0 CHUCTEMY MaTeMaTHYECKHX
MPEACTABICHUN O0YJaIOMUXCs, paciupsis U yriayoussisi e€, oopasysi MpOYHbIE MHOYKECTBEHHBIE
CBSI3H.

B cootBerctBun ¢ ®I'OC OOO wmarematuka sBiseTCS 00sA3aTE€IbHBIM Y4€OHBIM
MpeAMETOM Ha YpPOBHE OCHOBHOTO oOmero oOpasoBanus. B 5-9 kimaccax wmaremaTuka
TPaJMLIMOHHO U3Yy4aeTcsl B paMKax CIeIYIOIINX Y4eOHbIX KypCOB:

B 5-6 Kiaccax - Kkypca «MaTtemaTuka,

B 7-9 kmaccax - KypcoB «AnreOpa» (BKJIIOYash JJIEMEHTBHI CTAaTUCTUKU M TEOPUU
BeposiTHOCTEN) U «I'eoMeTpusi».

[IporpamMmoii mo MaTeMaTuKe BBOJUTCS CAMOCTOSITENIbHBIN y4eOHbIN Kypc «BeposTHOCTh
U CTaTUCTUKAY.

Mecmo yueonozo npeomema «Mamemamuxka» ¢ yueOHoOM niane

Oob11ee ynciio yacoB /171 U3y4eHHUsl MaTeMaTuky (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOIO
obmrero oopazoBanus, - 952 yaca:

B 5 kiacce - 170 4acoB (5 yacoB B HEJEINIO),

B 6 kiacce - 170 gacoB (5 yacoB B HEJEINIO),

B 7 kiacce - 204 gaca (6 yacoB B HEJIEINIO),

B 8 kiacce - 204 gaca (6 yacoB B HEJIEINIO),

B 9 kiacce - 204 gaca (6 yacoB B HEJEIIO).

2) ITAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOT'PAMMbBI YYEBHOT' O
NPEAMETA «<MATEMATHUKA» HA YPOBHE OOO

W3yyeHne MareMaTUKU Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIPaBJICHO Ha
NOCTHXEHHE 00yJaroNIMMUCS JTUYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIIbHbIX
Pe3yJbTaTOB OCBOEHUS y4eOHOTO IIpeIMeTa.

JIMUHOCTHBIE PE3YJIbTATHI

Juunocmmubvle pe3yiomamol 0C60€HUA NPOZPAMMbL HO MAMEMAMUKE GKIIOYAIOM.:

1. ITampuomuueckoe eocnumanue:

- TPOSBICHHEM HHTEpeca K TMPOILIOMY W HACTOAIMIEMY POCCHUCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JOCTH)KEHUSM POCCUHMCKUX MaTEMATHKOB M POCCHUIMCKOU
MaTEeMaTHYECKOM IIKOJIbI, K MUCIIOIB30BAHUIO ATUX JOCTHKEHUHN B IPYrUX HAyKaxX M MPHUKIATHBIX
chepax;

2. I'pasicoanckoe u 0yxoeHo-HpasecmeeHHoe 60cnumanue:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOSI3aHHOCTEH TpaKJaHMHA W pea3allid €ro Ipas,
MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBJICHUH, MPOIEAYp TPaXXJAaHCKOTO OOIIecTBa (HAarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUUYECKHUM TPUMEHEHUEM JOCTHKEHUN
HayK{, 0CO3HaHHEM BOXXHOCTH MOPAIBHO-ITHYECKUX MPUHIIMIIOB B ICITEIILHOCTH YUEHOTO;



3. Tpyooeoe éocnumanue:

- YCTaHOBKOM Ha aKTHBHOE y4acTHE B PEIICHHM NMPAKTUYECKUX 3a7auy MaTeMaTH4YeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa3oBaHMs Ha MPOTSHKEHUU BCel
KU3HU JJIs1 YCHEIIHONW pOo(eCCHOHAIbHON JESITEIbHOCTH M pPa3BUTHEM HEOOXOIUMBIX YMEHH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHUEM WHIUBUIYAIbHOW TpaeKTOpUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4. dcmemuueckoe éocnumanue:

- CIIOCOOHOCTBIO K AMOLIMOHAJIILHOMY U 3CTETUYECKOMY BOCHPUSTHIO MATEMaTUYECKUX
00BEKTOB, 33124, PEUICHUH, pacCyKJIeHUI, YMEHUIO BUJIETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5. Ilennocmu Hayuyno2o no3Hanua:

- OpUEHTaluel B JeSITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAY4HbIX IPE/ICTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS 4YEJIOBEKa, MPUPOAbl U 0OIIecTBa, MNOHUMaHUEM
MaTeMaTU4YeCKOW HayKu KakK c@epbl 4YeJIOBEYECKOW JeSTENbHOCTH, 3TanoB €€ pa3BUTHUS U
3HAYUMOCTH JJISl Pa3BUTHUS LIMBUIIM3ALIUHY, OBJIAJIECHUEM A3bIKOM MaT€MaTUKU U MaTeMaTHYEeCKOM
KyIbTYpOH KaK CpEeJCTBOM IIO3HaHMS MHpa, OBJAJEHUEM MPOCTEUIIMMHU HAaBBIKAMU
UCCIIEIOBATENIbCKON JESITENIbHOCTH;

6. Quzuueckoe eocnumanue, popmuposanue Kyibmypot 300p08bsa U IMOYUOHATLHO20
onazonoayuus:

- TOTOBHOCTBHIO INPUMEHSITh MaTeMaTHYeCKUE 3HAHHSA B HMHTEpPEcax CBOEro 3/10POBbS,
BEJICHUS 3JI0pOBOro 00pasa >KU3HH (310pOBOE MHUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUI U
OTIbIXa, peryispHas (usuyeckass aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBbIKa pedieKcHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OMMOKY U TaKOr'o e MpaBa APYroro 4ejioBeKa;

7. DKonocuueckoe eocnumanue:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHUM JJIs pelleHus 3a1ad B o0jacTu
COXPAHHOCTH OKpY)KaloIlled cpenbl, IJIAaHUPOBAHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCJIEICTBUI ISl OKpY’Kalollel Cpelbl, OCOZHAHHWEM TIJI00AJBHOIO XapaKTepa 3KOJOTHYECKHX
npoOsieM U myTel UX peleHus;

8. Aoanmayus K u3BMEHAOUWUMCA YCAOBUAM COUUAILHOU U RPUPOOHOIL CPEOblL:

- TOTOBHOCTBIO K JACUCTBUSIM B YCIIOBUSAX HEONPEIEIEHHOCTH, TOBBIILICHUIO YPOBHS

- CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO NeATENbHOCTh, B T.4. YMEHHUE YUUTHCS Y
IpYrux Jiojed, npuodperaTb B COBMECTHON JEATENbHOCTH HOBBIE 3HAHUS, HAaBBIKM MU
KOMIIETEHIIMHU U3 OTIBITA IPYTHX;

- HEoOXOAMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUN, B T.4. (OPMYIHPOBATH HJEH,
MOHSTHS, TUTIOTE3bI 00 00bEKTaX U SIBICHUSX, B T.4. paHEe HE U3BECTHBIX, 0CO3HABATH JI€(DUIIUTHI
cOOCTBEHHBIX 3HaHUHN M KOMIIETEHTHOCTEH, TNIAaHUPOBATH CBOE Pa3BUTHUE;

- CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYKD CHUTYAI[HIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTUPOBAThb NPUHUMAEMbIE DPELIECHUS U
NercTBUs, GOPMYIHPOBATH U OLIEHUBATH PUCKH U MOCIIEACTBUS, POPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHBI

B pezynomame oceoenusn npozpammel no mamemamuke Ha yPOGHe 0CHOBHO20 00uie20
oopazosanua y ooyuarwouiecoca 0yoym cghopmuposanst memanpeomMemHbvle pe3)ibmanbol,
xXapaxkmepu3syloujueca 061a0eHUeM YHUGEPCATbHBIMU NO3HAGAMENbHLIMU  OCliCHEUAMU,
YHUBEPCATbHOIMU KOMMYHUKAMUGHBIMU OCUICMEUAMU U YHUBEPCATbHBIMU PEYIAMUGHBIMU
oelicmeuamu.

VYHuBepcalbHble MO3HABaTENbHbIE NEHCTBUS oOecreunBaroT (OpMUPOBaHHE OAa30BBIX
KOTHUTHBHBIX MPOLIECCOB 00yuaromuxcs (OCBOEHHE METOJOB NMO3HAHUS OKPYXKAIOLIEro MUpa,
MIPUMEHEHHE JIOTUUECKHX, NCCIIEA0BATEIbCKUX OTepaluii, yMeHuil paboTaTh ¢ HHGOPMAITUEH).

Hoznaeamenvnvie YY/[



YV obyuarowezocs 6yoym cghopmuposanul credyrowue 6azosvle jocutecKue 0eticmseus KaxK
yacme noznasamenvHovix YVJI:

- BBISIBJSATh U XapaKTEPH30BaTh CYIIECTBCHHBIC MPU3HAKU MATEMATHUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWA MEXAYy TOHATHSAMH, (OPMYIUPOBATh ONPEIACICHUS IOHSATHA,
YCTaHABIIMBATh CYIIECTBCHHBIN IpPH3HAK KiIacCH(UKAIMK, OCHOBAHHS I OOOOIICHHS U
CpaBHEHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

- BOCIPUHUMATh, (GOPMYIHPOBATH U MPEOOPA30BHIBATH CYKICHHS: YTBEPAUTCILHBIC H
OTpHUIATEIIbHBIC, MHUYHbIC, YACTHBIC M 00IINE, YCIOBHEIC,

- BBISBJIATH MaTeMaTHYSCKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUAX W  YTBEPXKICHHUAX, TpeyiaraTh KPUTEPUU JUISI  BBISBJICHHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

- IIPOBOJTUTH BBIBOIBI C HCIIOIH30BAaHUEM 3aKOHOB JIOTHKH, ISAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIIOYCHUH, YMO3AKITIOUCHHI TI0 aHAJIOTUH;

- pa30upaTh JOKA3aTEIbCTBA MATEMATUICCKIX YTBEPKICHUH (MPSMBIE H OT MPOTUBHOTO),
MIPOBOIMTH CAMOCTOSITEIIEHO HECIIOJKHBIE JJ0KA3aTeIbCTBA MATEMAaTHICCKUX (DAKTOB, BEICTPAMBATh
apryMeHTaIlM0, TPUBOJUTL TPUMEPHl W KOHTPIPHMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyXJICHHUS;

- BbIOMpaTh cnoco0 peuieHuss ydeOHOM 3adauu (CpaBHHUBAaTh HECKOJIBKO BapHUaHTOB
pelieHus, BBHIOMpATh HawbOoIee MOAXOMANIUH C Y4ETOM CaMOCTOSTCIIBHO —BBIICIICHHBIX
KpUTEPUEB).

V' obyuarowecoca 6yoym cghopmuposansvt ciredyrowue 6azosvle UCCIE008AMENbCKUE
delicmeus Kak yacms yHusepcaivhvlx YV/I:

- WUCHIOJB30BaTh BONPOCHI KaK HCCJICJAOBATEIBCKUH  WHCTPYMCHT  IO3HAHMS,
(dbopMynmHpOBaTE BONPOCH], (HUKCHPYIOUINE TMPOTHBOPEYHE, MPOOIEMY, CaMOCTOSTEIHLHO
YCTaHaBJIMBATh HCKOMOE ¥ JaHHOE, (OPMHUPOBAThH THIIOTE3Y, apTyMEHTHPOBATh CBOIO TIO3UIIHIO,
MHEHUE;

- TPOBOJUTH TI0 CAaMOCTOSITEIPHO COCTaBJICHHOMY IUIaHY HECJIOXHBIA SKCIEPUMEHT,
HEOOJIBIIOE MCCIIEOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKOoro OObeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

- CAMOCTOSITEIIEHO (POPMYIIMPOBATH 0000IICHNS U BEIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIO/IEHUS, NCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YyJIbTaTOB, BBHIBOJOB H
00001IEHHI;

- POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIJIBUTATh TTPEITOJIOKCHHUS
0 €ro Pa3BUTHUU B HOBBIX YCIIOBHUSX.

YV obyuaroweeoca 6yoym cpopmuposanvl ymenusi pabomams ¢ uH@opmayuel KaKk 4acmo
VHUBEPCANbHBIX NO3HABAMEILHBIX YUEOHbIX 0eUCMBUIL.

- BBISBJIATH HEJAOCTATOYHOCTh ¥ M30BITOYHOCTh HH(OPMAIINH, TAHHBIX,  HEOOXOJUMBIX
IUTSL pEIICHUs 3a/1a4H,

- BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATh  WH(OPMALIHIO
Pa3IUYHBIX BHJIOB ¥ JOPM MPEIACTABIICHUS;

- BBIOMpaTh GopMy MpeacTaBieHuss HTHPOPMaLUU U WLTIOCTPUPOBATh pelllaeMble 3a/1aun
CXeMaMHU, JJuarpaMMaMu, HHOU rpauKoi U UX KOMOMHAIIUSIMH,

- OIICHMBATh HAJEKHOCTH MH(POPMAIMH TI0 KPUTEPHSIM, IPEUIOKCHHBIM YUUTEIEM WIIH
COPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

Kommynuxkamuenwie YY/{

Y obyuarowecocsa 6yoym cghopmuposanvl ymenus ooujenusi Kak 4acmos KOMMYHUKAMUBHBLX
YVI:

- BOCIIPUHUMATh U (OPMYTUPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBHUSMHU U ICIISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M ITHCBMEHHBIX
TEKCTax, IaBaTh MOSICHCHHUS 110 X0y PEIICHHSI 3a1a9H M ITOJTYICHHBIM Pe3yJIbTaTaM;



- B X0JIe 00CYKJIEeHUS 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKJaeMOIl TeMbl, IPOOJIEMBI,
pelaeMoi 3ajauud, BbICKAa3bIBaTh WJIEW, HAllEJICHHbIE HA MOUCK PEILEHUs, COMOCTABIIATH CBOU
CYXJCHHUS C CY)KICHHUSIMHU JIPYIMX YYaCTHHUKOB JHajiora, OOHapyXMBaTh pa3inyle U CXOJCTBO
MO3ULUH, B KOPPEKTHOU hopme (GopMyInpoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;

- MPEJCTaBIATh Pe3ylbTaThl PELICHUs 3a7au, dKCIIEPUMEHTA, HCCIeI0BaHUs, IPOEKTa,
CaMOCTOSITENILHO BbIOMPATh (JOpMaT BHICTYIICHHS ¢ YIETOM 3aj1a4 IIpe3eHTAlMU U 0COOEHHOCTEN
ayJIUTOpUH.

YV obyuarowezocs 60yoym cghopmuposanvl ymeHus CcompyoHuyecmed Kaxk ydacme
KommyHuxamusnwvix YVJI[:

- IOHUMAaTh ¥ UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaHIHON U UHUBUAYAIbHON paboThl IpU
pelIeHnH y4eOHbIX MaTEMaTHYECKUX 3a/1a4;

- IPUHUMATh 1IeJIb COBMECTHOM JI€ATEIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacnpenenaTh BUAbl paboT, TOroBapuBaThCs, 00CYKIaTh MIPOLIECC U PE3yIbTaT padOThI,
0000111aTh MHEHUS HECKOJILKUX YCIOBEK;

- Y4acTBOBATh B I'PYNIOBLIX (popmax paboThl (00CYkAeHUS, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMbl M JIpYr'H€), BBIIOJHATh CBOIO 4YacThb pabOThl U KOOPAMHHUPOBATH CBOU JACUCTBUS C
OPYTMMU 4I€HaMHM KOMaH[bl, OLIEHMBATh KaueCTBO CBOEro BKJIaJa B OOLIMH MPOAYKT IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBHUS.

Pezynamuenvie YY/[

V' obyuarowezocs 6yoym cgopmuposanvl ymeHus CcamoopeaHusayuu Kak yacmo
peaynamugnvix YV/I:

- CaMOCTOSITEIbHO COCTaBJATh IUIAH, AJITOPUTM pEHIeHHs 3aJadd (UJIM €ro 4acTh),
BBIOMpATh CIIOCOO penieHusl ¢ y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BapUAHTHI PELLIEHUH ¢ yu€TOM HOBOM MH(pOpMAIUH.

YV obyuarowezocs 06yoym cgopmuposanbi  yMmeHus CcamMOKOHMPONA KAK — YACHb
peaynamugnvix YV/I:

- BJAJETh crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIS MPOLIEcCa U pe3ysibTaTa pPelIeHUs
MaTeMaTUYeCKOM 3a1auH;

- MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH PELIECHUHU 3a/1a4l, BHOCHUTD
KOPPEKTUBBl B JIEATEJIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

- OLIEHUBATh COOTBETCTBUE PEe3yJIbTaTa ACSTEIbHOCTH MOCTABICHHOM LIETU U YCIOBUSIM,
OOBSACHATH MPUYUHBI JOCTUKEHUS WIM HEJOCTUXKEHUS LN, HaX0AUTh OIINOKY, AaBaTh OLICHKY
PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
HpeI[MeTHBIC PE3YIbTATEI OCBOCHUA ITPOrpaMMBI 110 MAaTEMATHUKE IIPCACTABJICHBI 110 I'oJaM
oOyueHusi B paMKax OTAENbHBIX Y4eOHBIX KypcoB: B 5-6 kiaccax - Kkypca «Maremaruka», B 7-9
KJIaccax - KypcoB «Anrebpay, «I'eomeTpus», «BeposTHOCTh U CTaTUCTHKAY.
3) COAEP)KAHUE YYEBHOI'O IPEIMETA «MATEMATHUKA»

PABOYASA NPOT'PAMMA YYEBHOI'O KYPCA <MATEMATHUKA»
5-6 KJIACC

1) MOSICHUTEJIBHAS 3AIINCKA

IIpuopumemmnvimu yenamu odyuenus mamemamuke 6 5-6 Knaccax A6AAN0OMCA:

- IPOJIOJDKEHUE (POPMUPOBAHUS OCHOBHBIX MaTEeMaTHUECKUX MOHITHHN (YUCIIO, BETMYMHA,
reomeTpuueckas  (Gurypa), oOeCHeYMBAIOIMKNX MPEEMCTBEHHOCTh W  IMEPCHEKTHBHOCTH
MaTeMaTH4eCKOro 00pa3oBaHus 00yJaroInXcs;

- pa3BUTHE HHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH oOywaromuxcs,

6



MI03HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUH, HHTEpeca K U3yUYEHUI0 MaTEMaTHUKH;

- oJiBeJIeHre 00yJaroUIuXcsl Ha JIOCTYIHOM [yl HUX YPOBHE K OCO3HAHHUIO B3aHMOCBSI3U
MaTeMaTUKU U OKPYXKaIOLIEro MUpa;

- ¢opmupoBanne (QYHKIMOHAIGHOW  MAaTEeMAaTHYeCKOH TPaMOTHOCTH:  yMEHHS
pacro3HaBaTh MaTE€MaTHYeCKHEe OOBEKTHI B PEATBHBIX KU3HCHHBIX CHTYalUSAX, MPHUMEHSTH
OCBOCHHBIE yMEHHS Uil pEIICHUS MPAKTUKO-OPUEHTHPOBAHHBIX 3aJad, WHTEPIPETUPOBATH
MOJTyYCHHBIEC PE3yIbTATHI U OLIEHUBATh X HA COOTBETCTBHE MPAKTUICCKON CUTYallHH.

OchosHvle TuHuU co0epicanus Kypca mamemamuky 6 5-6 kiaccax - apugpmemuueckas u
2eomMempuyecKkas, Komopbvle pa3euearomcs napaiieibHo, Kadcoas 6 COOMEemcmeuu ¢
coOCMBEHHOU N02UKOU, OOHAKO, He He3a8UCUMO OOHA Oom OpY20U, A 6 MeCHOM KOHMAaKme u
gzaumooeticmeuu. Takoice 6 Kypce MamemMamuku NPOUCXoOUm 3HAKOMCMEO C I1eMeHmamu
aneebpuvl U ONUCAMenbHOU CMAMUCTIUKU.

N3yuenue apupmernyeckoro marepuaia HauMHAeTCsl CO CUCTEMATH3allMM W Pa3BUTHS
3HAHMUH O HAaTypaJIbHBIX YMCIIAX, OJyYEHHBIX Ha YPOBHE HauajabHOTro oo1ero oopasosanus. [Ipu
ATOM COBEPIICHCTBOBAHHME BBIYMCIUTEIFHOW TEXHUKU M (POPMUPOBAHME HOBBIX TEOPETUYECKHUX
3HaHUH COYETACTCS C PAa3BUTHEM BBIYMCIUTEIBHON KYIBTYphl, B YAaCTHOCTH C OOydeHHEM
MPOCTEHUIITNM MPHEMaM TPUKUAKU M OIICHKH Pe3yIbTaTOB BRIYMCICHNUN. I3ydeHne HaTypaibHbBIX
qrcell IpoJ0JDKaeTcs B 6 Kilacce 3HaKOMCTBOM C HAYaJIbHBIMU MOHATUSAMHU TEOPUH JIEITUMOCTH.

Hauano wm3ydeHusi oOBIKHOBEHHBIX M JIECATHYHBIX NIpoOei OTHECEHO K 5 kiaccy. OTo
MEPBBII 3Talml B OCBOCHHMH IpoOeH, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU HJICSMH,
noHATUSMH TeMbl. [Ipm 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOedl B MOJIHOM OO0BEME
MPEIIIECTBYET M3YYEHHMIO JECATUYHBIX APOOEH, YTO 11eJ1IeCO00pa3HO € TOUKH 3PEHHUS JIOTUKU
W3JIOKEHHSI YMCIIOBOW JIMHHHM, KOTJa TMpaBHja JCHCTBUHA C ACCATUYHBIMHA JPOOSIMH MOXKHO
000OCHOBAaTh YK€ H3BECTHBIMH QJITOPUTMAMH BBIMIOJHEHHUS JCHCTBHI C OOBIKHOBEHHBIMH
apoOsiMu. 3HAKOMCTBO C JIECSITHYHBIMH JIPOOSMH PACIIUPUT BO3MOXKHOCTH JUISI TTOHUMAaHUS
00yJaroIMMUCs MPHUKIIATHOTO MTPUMEHEHHSI HOBOH 3aIMCH TIPU M3YyYCHUHU JIPYTUX MPEIMETOB H
IPH IPAKTUIECKOM HCIIOJIb30BAHHH.

K 6 kmaccy oTHecéH BTOpoH dTam B U3yYeHUM JApoOed, TIne MPOUCXOIUT
COBEpUICHCTBOBAHUE HABBIKOB CpaBHEHHS U IMpeoOpazoBaHus ApoOel, OCBOEHHE HOBBIX
BBIUMCIIUTENBHBIX ~QITOPHTMOB, OTTAQUMBAaHUE TEXHWKH BBIYUCICHHWHA, B T.4. 3HAYCHUM
BBIPKCHUH, COZIEPIKANTNX U OOBIKHOBEHHBIC, U IECITUIHBIE APOOH, YCTAHOBJIICHUE CBSA3CH MEKIY
HUMH, pacCMOTpEHHE MPUEMOB pelIeHUs 3ajady Ha JApoOu. B Hauane 6 kiacca mpouCXOIUT
3HAKOMCTBO C IOHSATUEM IPOLIEHTA.

OCOOEHHOCTBIO H3YYEHUS MOJIOKUTEIEHBIX H OTPUIIATEIHHBIX YUCE SBISETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpUBAaThCS B HECKOJIbKO 3TamoB. B 6 kilacce B Hauaje M3y4yeHUS TEMbI
«[lonoxuTenbHple U OTpULIATENbHBIE YKCIa» BblAenseTcs noareMa «llenble uncnay, B paMkax
KOTOPOH 3HAKOMCTBO C OTPUIATEIFHBIMU YHUCIAMH W JICHCTBUSMH C TIOJIO)KUTEIBHBIMUA |
OTpULATENIbHBIMHU YHCIIAMU NPOUCXOUT Ha OCHOBE COJEPIKATEIBHOIO MOJIX0a. DTO MO3BOJISIET
Ha JIOCTYIIHOM YpPOBHE IIO3HAKOMHTH OOYy4alOlIUXCS IPAKTUYECKH CO BCEMH OCHOBHBIMH
MOHATUSAMH TEMBI, B T.4. U C TIPABUJIAMH 3HAKOB TP BBITIOJTHEHUU apu(PMETHIECKUX JTCHCTBHIA.
N3ydeHue paliioHaIbHBIX Yyuces OyJIeT NpoJ0KEHO B Kypce anreOpsl 7 Kiacca.

IIpu oOydyeHuM pemIeHHI0 TEKCTOBBIX 3ajad B 5-6 KjaccaX HUCIHOJIb3YIOTCS
apupmeTrueckre npuémsl pemenus. [Ipu oTpaboTke BHIYHCIUTEIHHBIX HABBIKOB B 5-6 Kilaccax
paccMaTpuBalOTCS TEKCTOBBIC 33Ja4Yd CIEAYIOIIMX BUAOB: 3aJaud Ha JBM)KEHME, HA YacTH, Ha
MOKYIIKM, Ha paboTy W TPOM3BOJUTENHFHOCTh, HA TPOICHTHI, HA OTHOIIEHHS W TPOTIOPIIHH.
OOyuaromuecs 3HaAKOMSTCS ¢ MpUEMaMU pelleHHs 3a7ady MepedOpoM BO3MOXKHBIX BAPUAHTOB,
y4darcst paboTaTh ¢ HH(MOpMaIMe, mpeIcTaBIeHHON B (hopMe TabIUIl UITH THUarpaMM.

B nporpamme yueGHOro kypca «Martemarukay HpeaycCMOTpPEHO (GOpMHUpOBaHUE
MPOIEAEBTUUECKUX alredpanyeckux IpeacTaBieHuil. bykBa kak CMMBOJI HEKOTOPOTO YHCIa B
3aBUCHUMOCTU OT MaT€MaTHYeCKOr0 KOHTEKCTa BBOJMUTCS MOCTENEHHO. BykBeHHas CUMBOJIMKA
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LIMPOKO MCIIOJIB3YETCSl MPEeXAE BCEro Ui 3alucu OOIMMX YTBEP)KICHUH M MpeioxKeHUH,
¢bopMyJ1, B YaCTHOCTHU JUIsl BHIYMCIICHUSI T€OMETPUUYECKUX BEJIMYMH, B KaUECTBE «3aMECTUTEISI»
qucia.

B mnporpamme yueOHOTOo Kypca «MarTemaTuka» IpeacTaBieHa HarjsaHas IeoMeTpus,
HalpaBJICHHas Ha pa3BUTHE OOpPa3HOr0 MbBIUUICHUS, IPOCTPAHCTBEHHOIO BOOOpaXKeHUS,
M300pa3UTENbHBIX YMEHUH. DTO BaXKHbBIN 3TAll B U3yYECHUH [€OMETPHUH, KOTOPbIN OCYIIECTBIISIETCS
Ha HArjJasAHO-NPAKTUYECKOM YpPOBHE, ONMpPAeTCss Ha HarjasgHO-00pa3HOE MbILUIEHUE
oOyuaronuxcs. bosblias pojab OTBOJUTCS NPAKTUUECKON NESTENIbHOCTH, ONBITY, SKCIIEPUMEHTY,
MozenupoBanuto. O0yyaronyecs 3HaKOMATCS ¢ FTEOMETPUUECKUMU (PUTypaMu Ha IJIOCKOCTHU U B
IIPOCTPAHCTBE, C UX MPOCTEUITMMU KOHPUTYpaLUIMHU, y4aTCsl N300paxaTh UX Ha HEJIMHOBAHHOM
u Kieryatod Oymare, paccMaTpuBAaIOT MX IMpocTeiiine cBoiicTBa. B mpouecce u3ydeHus
HarJIiJHOW IeOMEeTpPUM 3HaHUS, MOJY4YEHHbIE O00y4YarONIMMUCS HAa YpOBHE HAYaJIbHOTO OOILEro
o0pa3oBaHusl, CHCTEMAaTU3UPYIOTCS U PACLIUPSIFOTCS.

CornacHo yueOHOMY IUIaHy B 5-6 KilaccaX H3y4yaeTcsi MHTETPUPOBAHHBIM IpeaMET
«MaremaTiKa», KOTOpPbIM BKJIOUaeT apu(pMETHUYECKHI MarepHal U HarJsaJHyl0 T'€OMETpHIO, a
TaK)Ke MPOIEAEBTUUECKUE CBEICHHUS M3 alreOphl, AIEMEHThI JIOTUKM W Haydaja ONUCATeNIbHOMN
CTaTUCTHUKH.

Mecmo yueonozo kypca «Mamemamuka» 6 yueOHom niane

OO1ee ynciio yacoB AJisl U3y4eHus mareMmatuki, - 340 gacos: B 5 knacce - 170 yacos (5
4acoB B HEJEINI0), B 6 kimacce - 170 gacoB (5 4acoB B HENENIO).

2) COAEP)KAHUME YYEBHOI'O NIPEAMETA «MATEMATHUKA»

COJAEP/KAHUE OBYYEHUS B 5 KIIACCE

HarypajibHble 4ucjIa ¥ HYJIb.

Hatypanbnoe uncno. Psn nHatypaneHbix uncen. Yucno 0. M3o00paxkeHune HaTypallbHBIX
qycelsl TOUKaMH Ha KOOPAMHATHOM (YMCIIOBOM) MPSIMOH.

[To3unmonHas cucrema cumciieHus. Pumckas Hymepauus Kak IpUMEp HEMO3ULMOHHOU
CUCTEMBI CUMCIICHHUs. [lecaTryHas cucTeMa CUUCIICHHUS.

CpaBHeHHE HATypaJIbHBIX UHMCEN, CPAaBHEHHWE HATypalbHbIX uncend ¢ HynéM. CrnocoObl
cpaBHeHUsI. OKpyTiIeHHE HAaTypaJIbHbBIX YHCEIL.

CrnoxxeHue HaTypaJbHBIX YHCEN, CBONCTBO HYJS NpU CIOKEHUHU. Bpluntanue kKak
NeicTBUE, 0OpaTHOE CIIOKEHUIO. Y MHOXKEHHE HaTypalbHBIX YMCEN, CBOMCTBA HYJS M €IUHHULIBI
pu yMHOKeHuu. [lenenue kak aelicteue, oOpaTHoe yMHOKEHUI0. KOMIIOHEHTHI AeWCTBUI, CBS3b
Mexay Humu. IIpoBepka pesynpraTa apudmeruueckoro neiicrsus. llepemectutenbHoe u
COUETATEeNIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U YMHOXKEHHUS, PaCHpelesIUTEIbHOE CBOMCTBO
(3aKOH) YMHOKCHHS.

Hcnonb3oBanue OykB i1 0003HAYEHUS] HEU3BECTHOIO KOMIIOHEHTA M 3allUCU CBOMCTB
apuMETUYECKUX ACHUCTBUH.

JlenuTtenn ¥ KpaTHBIE YUCIIA, PA3JIOKEHNE HA MHOKUTENN. [IpoCcThie U cOCTaBHBIE YUCIA.
[Tpusnaku nenumoctr Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTtkoM.

CreneHp ¢ HaTypaJbHBIM I[IOKa3aTejeM. 3alUCh 4YWCIa B BUJE CYMMBI pPa3psiIHBIX
CJIaraeMblIX.

UucnoBoe BbIpakeHHE. BblunCleHME 3HAYEHWM YHCIOBBIX BBIPAKECHHUH, NOPAIOK
BBIIIOJIHEHUST  AeWCTBUM. [cnosip3oBaHME 1NpHM  BBIYMCIICHHMSX  [IEPEMECTUTEIBHOTO U
COUYETATENIbHOTO CBOMCTB (3aKOHOB) CJIOKE€HHUS U YMHOXKEHHUS, PACIPEAETUTEIbHOI0 CBONWCTBA
YMHOXEHUS.

Apoomu.

[IpencraBnenune o apodu Kak crocode 3amucu yacTu BenurnHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHbBIE U HEMpaBWIbHbIE ApoOu. CMemanHas ApoOb, MpeAcTaBIeHNuEe CMEIIaHHOM Apodu B
BUJIE HENpPAaBWIBHOM ApoOM W BbLAEIEHHE IIEJI0ON 4YacTW 4YHcia W3 HENpPaBUIbHON JpOOH.
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N3obpaxenune apoOeit Toukamu Ha YUCIOBOM npsiMoii. OCHOBHOE CBOMCTBO ApoOu. CokpalieHue
npo6eit. [IpuBenenue apobu Kk HoBoMY 3HameHaTeno. CpaBHEHHE APOOECH.

CnoxeHue W BblUMTaHUE JpoOeil. YMHOXKeHue u jaeneHue IpoOei, B3auMHO-0OpaTHbIE
npobu. HaxoxaeHue yacTu LeJI0ro U Lesloro Mo ero 4acTu.

Hecstuunas 3anuck npobeit. [IpencraBnenue necaTuaHoi QpoOu B BUIE OOBIKHOBEHHOM.
N3o00paxkeHue AecsITUYHBIX OpoOel TouKaMu Ha 4HuCiIoBOM mpsMoil. CpaBHEHHE AECATUYHBIX
npo0Oei.

Apudmernueckue 1eUCTBUA C JECITUUHBIMU ApoOaMu. OKpyriieHue JeCITUYHBIX Ipo0eii.

Peenne TekcToBBIX 3a1a4.

Pemenune TekcTOBBIX 3ajad apupMETHUECKUM criocoOoM. PelieHue noruueckux 3ajaad.
Pemenue 3amau nepebopoM Bcex BO3ZMOXKHBIX BapHaHTOB. VMcronp30BaHue npu penieHuy 3aaad
Ta0JIML U CXEM.

Pemenue 3anay, coaepxaiinx 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMYUHBI: CKOPOCTb, BpeMS,
paccTosiHUe, 1IeHa, KOJMYECTBO, CTOMMOCTb. EJMHUIBI M3MepeHus: macchl, 00bEMa, LIEHBI,
paccTosiHUs, BpeMEHH, CKOPOCTH. CBsA3b MEKIY €IMHUIIAMU U3MEPEHUS KaX 10! BEIUYUHBI.

Pemenue ocHOBHBIX 3a/1a4 Ha IpoOH.

[IpencraBieHue TaHHBIX B BUJE TaOJIUILI, CTOJIOYATHIX JUATPAMM.

Harasanasi reomerpus.

Harnsanuelie npeacrasienus o purypax Ha IJI0CKOCTHU: TOUKaA, IpsiMasi, OTPE30K, JIy4, yroJ,
JIOMaHasi, MHOTOYTOJIbHHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMo#, oCTpbIil, TylIOM U pa3BEPHYTHIN
YTJIBL.

JUinHa OTpe3Ka, METpUYeCKUe EeOUHMIBI JUIMHBL. JllMHAa JIOMaHOHW, nepuMerp
MHOTOYT0JIbHUKA. VI3MepeHne 1 mocTpoeHue yrioB ¢ MOMOIIbIO TPAHCIIOPTHPA.

Harnsanuele npeacrapienus o purypax Ha MJIOCKOCTH: MHOTOYIOJIbHUK, IPSMOYTOJIbHUK,
KBaJIpaT, TPEYroJbHUK, O PaBEHCTBE QUTYP.

Nzobpaxenue ¢uryp, B T.4. Ha KiieTyaToit Oymare. [loctpoenue koHburyparuii u3 gactei
MPsIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM M KileT4aroil Oymare. Vcnoap3oBaHue CBOMCTB CTOPOH
U YIJIOB NPSMOYTOJIbHUKA, KBaJparTa.

[Tnomanas NpsAMOYroJbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSAMOYTOJIbHUKOB, B
T.4. puryp, n300pax€HHbIX Ha KieTyaToi Oymare. EquHUIIBI M13MEpEHUSs IIOMAIN.

Harnsagnele npenacrtaBieHHss O  MPOCTPAHCTBEHHBIX — (QUIYpax: MPSMOYIOJIbHBIN
napajuienenunesn, KyO, MHOrorpaHHuku. M3oOpaxkeHne mnpoCTEHIINX MHOTOTPAaHHUKOB.
Pa3Béprku kyba u mnapamienenunena. CosnaHue Mojeliel MHOIOTPaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, IIJIACTUIIMHA U JPYTUX MaTepUaJIOB).

O06bEM IpsAMOYroJIbHOTO Napajuienenunena, kyoa. Eqununel nusmepenus oobéma.

COJAEPKAHUE OBYYEHUS B 6 KIIACCE

HarypajbHble yucia.

Apudmernueckue IEHCTBUS C MHOTO3HAUYHBIMM HAaTypajJbHBIMH 4YHCIaMHU. YuCIOBBIE
BBIPAKEHUS, NMOPAJOK JEWCTBUIM, HCIOJIb30BaHUE CKOOOK. Vcmosip3oBaHue NpHU BBIYMCICHUSAX
MIEPEMECTUTEIBHOTO U COYETATENIbHOTO CBOMCTB CIIOKEHUS U YMHOKEHHUSI, paclpeleIUTeIbHOTO
cBoiicTBa yMHOKeHUs. OKpyriieHne HaTypaJlbHbIX YHCEI.

Jlenutenun W KpaTHbIC 4YWCIa, HAMOOJBIIWA OOIUN JENMUTeNb U HauMEHbIIee oO0Iee
KpaTHoe. JlenuMocTh CyMMBbI U IpOU3BeIeHUS. [leneHne ¢ ocTaTkoM.

Apoomu.

OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOMCTBO ApoOHU, cokpaileHue apobdeil. CpaBHeHUE U
yrnopsijounBanue apooOeil. Pemienue 3a1ay Ha HaX0XACHHUE YAaCTH OT IIEJIOTO U LIEJIOro MO €ro
gacTu. [[poOHoe umcio kak pe3ynabrar jaeneHus. IlpencraBiienune AecATUYHOM ApOOM B BUIE
OOBIKHOBEHHON JIpoOM M BO3MOXKHOCTH IpEJICTaBICHHUS OOBIKHOBEHHOW JpoOM B BHJIE
necsTuuHoOi. JlecaTuunble Ipobu M MeTpuyeckas cuctema mep. ApupMeTHdecKue IeHCTBUSI U
YHCJIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECTUYHBIMU IPOOSMHU.



OtHomenue. [leneHue B AaHHOM oOTHouleHuWu. Macmrad, nponopuus. [Ipumenenue
MIPONOPLUI IIPU PELIEHNH 3a/1a4.

[TonsiTie mpoueHTa. BelunciaeHre NpoueHTa OT BETMYUHBI U BEJIMYUHBI 110 €€ MPOIEHTY.
BoipakeHue NmpoLEHTOB AECATUYHBIMU IpoOsiMu. Pelienue 3amau Ha NpoOLEHTHI. BripaxeHue
OTHOIIEHUSI BEJIMYHMH B MPOLIEHTAX.

IToJsioxkuTEeNbHBIEC U OTPULATEIbHBIE YHCIA.

[lonoxwurenpHple U oTpuuarTenbHele uucna. llenmsle 4ywmcma. Mopayns  uwmcia,
reoMeTpuuecKas HHTepIpeTanus Mo Iy yncia. M3o0pakeHne ynuces Ha KOOPAUHATHOM MPSAMOil.
Yucnosele npomexxyTku. CpaBHeHue uncen. ApudpMeTudeckre JeCTBUS ¢ MOJIOKUTEIbHBIMA U
OTpULATENbHBIMU YUCIIaMHU.

[IpsimoyrosnbpHas cucreMa KOOpAMHAT Ha MJI0cKocTH. KoopauHaTel TOUKM Ha MIIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek U GUryp Ha KOOpAMHATHOM IJIOCKOCTH.

BykBeHHbIe BbIpaskeHUs.

[Ipumenenue OykB Ui 3alIMCH MaTeMaTUYECKUX BBIpAXKEHUH U npeanoxeHuil. CBoicTBa
apudmernueckux AecTBUil. BykBeHHbIE BBIpaKEHUS U YUCIIOBBIE MOJCTAHOBKHU. ByKBEHHbBIE
pPaBEHCTBA, HAXOXJIEHUWE HEU3BECTHOIO KOMIIOHEHTa. DopMysbl, (GOpMyJbl MepuMeTpa HU
TIJIOIAIM TIPSIMOYTOJIbHHKA, KBaJpaTa, o0bEMa mapauienenuneaa u Kyoa.

Peenne TekcToBBIX 3a1a4.

Pemenune TeKCTOBBIX 3ajad apupMETHUECKUM crocoOoM. PelieHue noruyeckux 3ajaad.
Pemenue 3a1au nepe6bopoM Bcex BO3MOKHBIX BApHAHTOB.

Pemenue 3anay, copepkaiinx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYMHBI: CKOPOCTh, BpEMS,
paccTosiHUe, 1€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAMTEIBHOCTb, BpeMsi, 00BEM palOTHI.
Equauusl u3MepeHusi: Macchl, CTOUMOCTH, PAcCTOSIHUS, BPEMEHH, CKOpocTH. CBS3b MEXIy
€IMHULIAMU U3MEPEHUs KaX10! BEIUYUHBL.

Pemenune 3amay, CBSI3aHHBIX C OTHOLIEHUEM, IPONOPLHMOHAIBHOCTHIO BEJIMYUH,
MIPOLIEHTAMU; PELIEHUE OCHOBHBIX 3a/1a4 Ha IpOOU U MPOLIEHTHI.

OneHka v nIpUKUAKa, OKpyrieHue pesyiaprata. CocTaBieHHe OYKBEHHBIX BBIPAXKEHHH MO
YCIIOBHUIO 3a/1a4H.

[IpencraBieHure AaHHBIX C MOMOIIbIO Tabmuu U auarpaMMm. CtosnOuarble JuarpamMmbl:
YTEHHUE U NOCTpoeHUEe. UTeHe KpyroBbIX AUArpaMM.

Harasgnasi reomerpus.

Harnsanueie npeacrabienus o purypax Ha IJI0CKOCTHU: TOUKa, IpsiMasi, OTPE30K, JIy4, yroJl,
JIOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacnosnoxeHue JBYX MNPSMbIX Ha IUIOCKOCTH, NapajuleJbHbIE MpPSMBbIE,
NEPIEeHIUKYIApHbIE NpsiMble. VI3MepeHne paccTOSHUM: MEXAy JBYMs TOUYKaMH, OT TOYKU JIO
MPsIMOM, JUITMHA MapUIpyTa Ha KBaJIpaTHOU CETKe.

W3mepenue U NMOCTPOECHUE YITIOB C MOMOIIBIO TpaHCHOPTUPA. BUIbI TpeyrosbHUKOB:
OCTpPOYTOJIbHBIN, MPSIMOYIOJIbHBIN, TYINOYTOJbHBINA, pPaBHOOEIPEHHBIH, PABHOCTOPOHHUIA.
YeTbIpEXYTroJibHUK, MPUMEPHI YEThIPEXYTOJbHUKOB. [IpAMOYroibHUK, KBaJIpar: UCHOJIb30BaHUE
CBOMCTB CTOpPOH, YIJIOB, quaroHanei. M3o0paxkeHue reomerpuiyeckux GUryp Ha HEIMHOBAHHOM
Oymare C HCIOJb30BAaHUEM ILUPKYIs, JIMHEHKH, yroJibHHKa, TpaHcnoptupa. lloctpoenus Ha
KJIeT4aToil Oymare.

[lepumerp MHOTOYTOJIbHUKA. [loHsATHE TIIOIIAAN QUTYPBL, €IMHULIBI ©3MEPEHHUSI TUIOIIA 1N,
[IpubmmkénHoe u3MepeHue miouaau ¢uryp, B T.4. Ha KBajpaTHoM cerke. [Tpubmmxkénnoe
U3MEepEeHue JAJIUHbI OKPY>KHOCTH, IIOIAAN Kpyra.

CuMMeTpus: LIeHTpalbHasl, OceBas U 3epKajlbHasi CAMMETPUU.

[TocTpoeHne cuMMETpUUHBIX QUTYD.

Harnsnuele npencraBiieHus O TNPOCTPAHCTBEHHBIX (Urypax: Mapaienenunesn, Kyo,
npu3Ma, IupaMujia, KOHyC, UMIUHAP, map u cdepa. M300paxeHne npocTpaHCTBEHHBIX QUTYP.
[Ipumepbl  pa3BEPTOK MHOTOTPAHHUKOB, LMIMHApa U KoHyca. Co3nanue Mojenei

10



IIPOCTPAHCTBEHHBIX (puryp (13 Oymaru, IpOBOJIOKH, IUNIACTHIIMHA U APYTUX MaTEPUAIIOB).
[lonatue o00béma, emuHUILI u3MepeHuss o00béMa. OO0BEM  MOPSIMOYTrOJIHLHOTO
napajuiefenumnesaa, Kyoa.

3) HIPEAMETHBIE PE3YJIbTATbI OCBOEHUSA IMTPOI'PAMMBbBI YYEBHOI'O
KYPCA «MATEMATHUKA»

S KJIACC

Ilpeomemmnuie pesynomamol 0C60eHUA NPOPAMMBL YHUEOHO20 KypCa K KOHUY 00yUeHus
6 5 knacce:

Ymucna v BbIYUCICHHS.

[ToHumaTh U MpaBUWIIbHO YHOTPEOIIATh TEPMHUHBI, CBSI3aHHBIE C HATYPAJIbHBIMU
qucliaMy, OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSMHU.

CpaBHUBATh U YNOPSAA0YMBATh HaTypaJlbHbIE YKCIIA, CPABHUBATH B MPOCTEUIINX CIIydasx
O0OBIKHOBEHHBIE IPOOH, ACCATUIHBIC TPOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOM) MpPSIMONW C COOTBETCTBYIOLIUM €M
YHCIIOM M U300pakaTh HaTypajibHbIE YKC/Ia TOUKAMU HAa KOOPAMHATHOM (YMCIIOBOM) MPSIMOM.

BoinmonHaTe apudmernueckue AeMCTBUS C HaTypalbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMU
OpoOSIMHU B MPOCTEUIINX CITydasiX.

BbInosiHATE TPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIUNCICHUM.

OKpyryiTh HaTypaibHbIE YHCIIA.

Peienne TekcToBBIX 3a1a4.

Pemath TekcToBbIE 3a7jaun apUPMETHUECKUM CIIOCOOOM U C IIOMOIIbIO OPraHU30BaHHOTO
KOHEYHOTro repedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemats 3a7auu, conepikaiiie 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMUYHUHBI: CKOPOCTb, BpEMS,
paccTosiHue, 1IeHa, KOJIM4eCTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKUeE 3allUCH, CXEMBbI, TAOIUIbl, 0003HAYEHUSI IIPU PEIICHUH 3a/1a4.

[Tonb30BaThCsi OCHOBHBIMU €AMHUIIAMU U3MEPEHUS: LIEHbI, MacChl, PACCTOSIHUS, BpEMEHH,
CKOPOCTH, BbIPa)KaTh OJIHU €IMHULIBI BEIMYUHBI UEPE3 APYyTHUE.

W3Bnekarb, aHaIM3UpOBaTh, OLEHUBATh MH(OPMAIUIO, NPEACTABIEHHYIO0 B Tabaule, Ha
CTOJIOUATON auarpamme, UHTEPIPETUPOBATh MPEACTaBICHHbIE TaHHbIE, UCIIOJIb30BaTh JaHHbIE
IIpU pelIeHUH 3a/1au.

Harasgnasi reomerpus.

[Tonb30BaTbcsi TEOMETPUUYECKUMU MOHATHSAMH: TOYKa, MpsMas, OTPE30K, Jyd, Yrod,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBouTh HpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpa, UMEIoUINX (OpMy H3Y4EHHBIX
reOMETPUUECKUX PUTYP.

Hcnonb3oBarh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIVIaMHU: BEpIIMHA, CTOPOHA; C
MHOTOYI'OJIbHUKaMH: YToJ, BEpUIMHA, CTOPOHA, TUaroHallb; ¢ OKPYKHOCTbIO: PaaUyC, AUAMETD,
LEHTD.

N300paxkaTk n3ydyeHHbIe TeoMeTpUUYecKue (pUrypbl Ha HETMHOBAHHOM U KileT4aToi Oymare
C TIOMOIIBIO LIUPKYJIA U JTUHEHKH.

Haxomuth AnuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C MOMOUIbIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 3aJIaHHOTO pajiyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJipaTa AJisl UX IOCTPOEHUS,
BBIYMCIICHUS TUIOIIAU U IEPUMETPA.

Boruncnsate nepuMeTp u IIIOIMIAas KBajaparta, NpsMOyrojabHUKa, GUryp, COCTaBICHHBIX U3
MPSIMOYTOJIbHUKOB, B T.4. (UTryp, N300pak€HHBIX Ha KJIeTYaTol Oymare.

[Tonb30BaTbCcsi OCHOBHBIMU METPHUYECKMMH €IUHHUIIAMH HW3MEpPEHUs JJIUHBI, IUIOIAJH;
BBIPA)KaTh OJTHU €IMHUIBI BEIMYUHBI UE€pE3 APYyTrHe.
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Pacno3znaBare mapasuienenunes, KyO, MCIOJIb30BaTh TEPMHHOJOIHMIO: BEpIINHA, pedpo,
IpaHb, U3MEPEHUs], HAXOIUTh U3MEPEHHUSI MTapaljiesienunenaa, Kyoa.

Boruncnsate 00b€M KyOa, mapajuiesnenuneaa 1o 3aJaHHbIM U3MEpPEHHSIM, I0JIb30BaThCs
eAMHUIIAMU U3MEPEHUS 00BEMA.

Pemath HecnoxHBIE 337a4d Ha U3MEPEHHE T'€OMETPUYECKUX BEIMYMH B MPAKTUYECKUX
CUTYaIUSX.

6 KJIACC

Ilpeomemmnoie pezynomameul 0c60eHUA NPOPAMMBL YUEOHO20 Kypca K KOHUY 00yYeHus
6 6 knacce.

Ymucna v BbIYUCICHHS.

3HaTh U MOHUMATh TEPMUHBI, CBS3aHHbIE C Pa3IMYHBIMU BUAAMU YHCET U CIIOCOOaAMU UX
3aMMcH, NePEXOTUTh (€CIU 3TO BO3MOXKHO) OT OAHOM (POPMBI 3alHCH YUCIIa K JPYroi.

CpaBHUBaTh U YIOPSIOUYMBATH LIE€JbIE YUCIA, OOBIKHOBEHHBIE U JECATUYHBIE JIPOOH,
CpaBHMBATh YUCJIA OJHOTO U Pa3HbIX 3HAKOB.

BoinonHsATh, coyeras yCTHbIE M NHUCbMEHHBbIE MPUEMBI, apu(METUUYECKUE NEHCTBUS C
HaTypaJbHBIMU M LEJIbIMU  YHCIaMHM, OOBIKHOBEHHBIMH M  JECSITHUYHBIMH  JpOOSIMH,
MOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YU CIIAMHU.

BoruncnsaTe 3HaU€HUS YUCIIOBBIX BbIPAKEHUH, BBIMOIHATh IPUKHUIKY U OLIEHKY pe3yibTara
BBIYMCIICHUM, BBINOJHATh MpeoOpa30BaHUSl UMCIOBBIX BBIPAKEHUII Ha OCHOBE CBOWCTB
apuMETUYECKUX ACHUCTBUH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOW HpPSIMONM C COOTBETCTBYIOLIUM €U YHCIOM H
n300paxkaTh YKciIa TOUKaMU Ha KOOPJUHATHON IPAMOM, HAXOAUTh MOJIYJIb YHCIIA.

CoOTHOCUTH TOUKH B MPSIMOYIOJILHOM crcTeMe KOOPAMHAT C KOOPAWHATAMU 3TOM TOUKH.

OKpyrJdTh LIeJIble YUClia U IeCATUYHbIE APOoOU, HAXOAUTh MPUOIMKEHUS YU CEIL.

YucoBbie U OyKBeHHbIE BbIPA:KEHUSI.

[Tonumatb U ynoTpeodasiTh TEPMUHBI, CBSI3aHHBIE C 3allUChIO CTENIEHU YMCIIA, HAXOIUTh
KBaJIpaT U Ky0 4uCIIa, BBIYUCIATH 3HAYCHUS YUCIIOBBIX BBIPAXKEHU, COIEPIKALUX CTEIEHH.

[Tonb3oBaTbCsl MpU3HAKAMU JIETMMOCTH, pacKia/blBaTh HATypaJIbHbIE YMCIIA HA MPOCTHIE
MHOKHUTEJIH.

[Tonb3oBaTbCst MacITaboOM, COCTABIISITH IPOTIOPLIMU U OTHOILICHUSI.

Hcnonb3oBath OYKBbI 17151 0003HAUEHUS YUCET [TPH 3allCH MaTEMaTUYECKUX BBIPA’KEHUH,
COCTaBJIATh OYKBEHHbIE BBIPAXKEHUS U (POPMYIIbl, HAXOAUTh 3HAUYE€HUS OYKBEHHBIX BBIPAXKECHUIH,
OCYILIECTBJISIS1 HEOOXOIUMBIE [10/ICTAHOBKU U IpeoOpa3oBaHusl.

Haxonnuts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Peenne TekcToBBIX 3a1a4.

Pemrate MHOTOIIIarOBBIE TEKCTOBBIC 3a7a9U apU(PMETUUECKIM CIIOCOOOM.

Pemars 3apmaun, cBsA3aHHBIE C OTHOIIEHHWEM, MPOMNOPLUUOHAIBHOCTHIO BEJIMYUH,
IIPOLIEHTaMU, peliaTh TPY OCHOBHBIE 337a4l Ha APOOU U MPOLIEHTHI.

Pemats 3a7auu, conepikaiiie 3aBUCUMOCTH, CBSA3BIBAIOLINE BEIUUYHUHBI: CKOPOCTb, BpeMH,
paccTosiHue, 1I€Ha, KOJMYECTBO, CTOUMOCTb, IPOU3BOJUTENILHOCTb, BpeMs, 00bEMa padoThI,
UCIONIb3YSl apupMeTudyeckue JeHCTBUS, OLEHKY, NPUKHAKY, I[0JIb30BaThCS €IUHULIAMU
U3MEpPEHUsl COOTBETCTBYIOLUX BETUYHH.

CocraBisaTh OyKBEHHBIE BBIPAKEHUS TI0 YCIOBUIO 3a]]auu.

N3Bnekars nndopmanuio, mpeJACTaBICHHYIO B TaOMUIIaX, HA JIMHECHHOM, CTOI0YATON Wi
KpyroBOi AuMarpamMMmax, UHTEpIPETUPOBATh IPE/ICTaBICHHbIE JaHHbIE, UCIIOJB30BaTh JaHHBIE TPU
pEIIeHNH 3a/1au.

[IpencraBasTs HTHPOPMALUIO C TOMOILBIO TAOIHNIL, JIMHEHHOW U CTOJIOUATON JUarpamm.

Harasgnasi reomerpus.

[IpuBoauTh HpUMEpPbl OOBEKTOB OKPYXKAIOLIET0 MHUPA, UMEIOLUX (OpMYy H3YUEHHBIX
F€OMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UIYp, HPUMEPHI PAaBHBIX U CUMMETPUUYHBIX
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¢uryp.

N300paxkaTe ¢ TNOMOIIBIO LUPKYJS, JUHEHKH, TpaHCIOPTHpPAa Ha HEJIMHOBAaHHOM H
KJIeT4aTol Oymare u3y4eHHblEe IUIOCKME TIeoMeTpudyeckue QUrypsl M KOHpUrypamuu,
CUMMETpUYHbIE (DUTYPBI.

[lonb3oBaTbCcsi TEOMETPUUYECKUMHU  HOHSTHUSAMU: PABEHCTBO  (QUIYp, CHUMMETpPHS,
HCI0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

Haxonuth BenMUYMHBI YIJIOB M3MEPEHHEM C IOMOIIbIO TPAHCHOPTUPA, CTPOUTH YIJIbI
3a/IaHHOW BEJIMYMHBI, I10JIb30BATHCS IIPU PELICHUH 331a4 I'PalyCHOW MEPOH YIJIOB, paCllO3HABaTh
Ha 4epTe)Kax OCTPbIN, NPSIMON, pa3BEPHYTHIA U TYIIOHN YIJIBL.

Boruncnsate UIMHY JIOMaHOHM, NEpUMETP MHOTIOYrOJIbHHMKA, MOJIb30BaThCS EAUMHHUIIAMU
W3MEpEeHUs JJIMHBL, BBIpaXaTh OJHU €IUHUIIBI U3MEPEHUS ITTMHBI Yepe3 Jpyrue.

Haxoautsb, ucnosnb3yst 4epTéxHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXy ABYMS TOUYKaMHU, OT
TOYKH JI0 PSAMOM, JUIMHY IIyTH HAa KBAaJIPaTHOM CETKE.

Boruncnate miomanbs (Uryp, COCTaBIEHHBIX U3 MPSIMOYIOJbHUKOB, MCIIOJIb30BaTh
pazbueHre Ha NPSIMOYrOJbHUKH, Ha paBHbIE (QUIYpbI, JOCTpAaUBaHUE JI0 MPSIMOYrOJIbHUKA,
M0JIb30BaThCsl OCHOBHBIMHM E€IUHHUIIAMHM HW3MEPEHHS IUIOLIAAM, BbIpaXKaTb OJHU E€IMHHULIBI
M3MEPEHUS TUIOMAIN Yepes3 Ipyrue.

PacnioznaBath Ha MOJESX M U300paKEHUAX MUPaMUly, KOHYC, IMJIUHAP, UCIIOIb30BaTh
TEPMHUHOJIOTHIO: BEpILINHA, peOpo, rpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxaTh Ha Ki1eT4aToi Oymare npsiMOyroJIbHbIN Hapasuieenuie].

Boruncnsate 00bEM MPSAMOYroJIbHOTO Mapalijiesienunesa, Kyoa, nojab30BaThCsi OCHOBHBIMU
eAMHUIIAMU U3MEPEHUS 00BEMA;

Pemath HecnoxHbIE 3a7]a4ul HAa HAX0XKACHUE T€OMETPUUYECKUX BEIMUUH B MPAKTUYECKUX
CUTYaIUSIX.

PABOYASA NPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
7-9 KJIACC

1) HOSACHUTEJIbHAS 3AIIMCKA

AnreOpa sIBIsIETCSA OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
oOecrieunBaeT HU3YUCHHUC APYTUX JUCHUININH, KaK €CTCCTBCHHOHAYYHOT'O, TAK U TYMAHUTAPHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO UIS MPOJOJDKEHHS 00pa30BaHUs M B MOBCETHEBHOMN JKU3HHU.
Pa3Butne y oOyuaromuxcs Hay4dHbIX TMPEACTABICHUN O MPOUCXOKIACHUM U CYLUIHOCTH
anredpandeckux aOCTpakiuii, crnoco0e OTpaKeHHsl MaTeMaTH4YeCKOW HayKOH SBIEHUH H
MPOIIECCOB B TPHUPOJEC M OOIIECTBE, POJHM MaTeMaTHYECKOTO MOJICIIMPOBAHMS B HAyYHOM
MO3HAHUU U B IPAaKTHKE CIOCOOCTBYET (HOPMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS M KaueCTB
MBITIUICHHS, HEOOXOAUMBIX IUISl aJaNnTailiid B COBpeMEHHOM ImdpoBom obmectBe. M3yuenue
anreOpsl o0ecreynBaeT pa3BUTHE YMEHUS HAOIIOAaTh, CPAaBHUBATH, HAXOUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTU MBIIJICHHA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBBLIBAaTH CBOU
NEeUCTBUS U BBIBOJBI, (GOPMYyIUpOBaTh yTBepkaeHUs. OcBoeHHe Kypca anreOpbl obecrednBaeT
Pa3sBUTHUC JIOTHYECKOI'O  MBIIIJICHUA O6yanOHIHXCHZ OHHU HCIIOJB3YIOT JACAYKTHBHBIC U
WHAYKTHBHBIE PACCYKICHHUs, 0000IeHNe W KOHKPETH3alHi0, aOCTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mpeamnosiaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSTEIBHOW JeATEIbHOCTH
oOyJaromuxcs, IO3TOMY CaMOCTOSITEIIFHOE pEHICHHE 3a]ad  SBISETCS — pealn3ale
ACATCIIBHOCTHOI'O IMPHUHIHAIIA o6yqu1/1${.

B cmpykmype npoecpammer  yuebnozo «xypca «Aneebpa» 0asi OCHO8HO20 00WE20O
00pa308aHUsL OCHOBHOE MECMO 3AHUMAIOM COOepHcamenbHo-Memooudeckue tunuu: «Qucia u
gvluUcIeHUsny, «Aneebpauueckue gvipadceHusny», « Ypasnenus u HepageHcmseay, « QyHKyuuy.

Ka)K)IaSI U3 3TUX COACPKATCIbHO-METOJUUCCKHUX JIUHUHU Pa3sBUBACTCA HA ITPOTAKCHUU TpéX
JIET U3Y4EHMS Kypca, B3aUMOJIEHUCTBYS C APYTHUMH €0 JIMHUSMH.
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B xone u3yuenus yueGHOro Kypca oOy4aromumcsl IPUXOIUTCS JIOTUYECKH PACCYKIaTh,
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3U ¢ 3THM B porpammy y4eOHOTO Kypca
«AnreOpa» BKJIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHMKH, IPEACTAaBIECHHBIE BO BCEX OCHOBHBIX
pasznenax MaTeMaTH4YeCKOTO OOpa3oBaHHUS M CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYyJaOIUMHUCS
OCHOB YHMBEPCAJIBHOTO MareMaTudeckoro s3bika. CoaepaTellbHOM U CTPYKTYpHOM
0COOEHHOCTBIO YU4EOHOTO Kypca «Asredpay ABIISIETCS €ro HHTErPUPOBAHHBINA XapakTep.

Cooeporcanue nunuu «Yucna u evluucienusy CIYyKUT OCHOBOM JUIsl JalbHEHIEro
W3Y4YEHUsS] MaTE€MaTUK{, CIHOCOOCTBYET Pa3BUTHUIO Y OOYYAIOUIMXCS JIOTHYECKOTO MBIIIJICHUS,
(OpMHUPOBAHUIO YMEHMSI MOJIb30BATHCS aITOPUTMAMH, a TaKkKe MPUOOPETEHUIO MPaKTHYECKUX
HABbIKOB, HEOOXOJIUMBIX ISl NMOBCEAHEBHOW >XM3HU. Pa3BuTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHusl CBA3aHO C PALMOHAJIBHBIMU U HppallMOHAJIbHBIMU YHCIaMH,
(dhopMupOBaHUEM TMPEACTABICHUN O JCUCTBUTEIHLHOM YHCIE. 3aBEPIICHUE OCBOCHHS YUCIOBOM
JIUHAUA OTHECEHO K CpPeIHEMY 0011eMy 00pa30BaHHIO.

Cooeporcanue 08yx anecebpauveckux auHutl - «Aneebpauveckue BvlpaAMNCEHUA) U
«Ypasnenus u nepasencmea» cnocodcTByeT (HOPMUPOBAHUIO Y O0YUAIOUIUXCA MATEMATHUECKOTO
anmnapara, He0OX0JAUMOTO JJIsl pEeUIeHHs 3a/1a4 MaTeMaTUKU, CMEXHBIX IIPEIMETOB U MPAKTHUKO-
OpHEHTUPOBaHHBIX 3a7ady. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHMsl yueOHBIH MarepHal
IPYNIUPYETCS BOKPYr palMOHAIbHBIX BbIpaKeHUM. AnreOpa JIEeMOHCTpUPYET 3HAadYeHHE
MaTeMaTUKU KakK S3bIKa JUIsl TIOCTPOEHUS MaTeMaTHYeCKUX MOJIENel, ONMUCaHUs MPOIECCOB U
SBJICHUN peanbHOTO MHpa. B 3amaun oOydeHus anredpe BXOIAT TakkKe NalbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJICHUS, HEOOXOJUMOro, B YAaCTHOCTH, JJIi OCBOEHHUS Kypca
MHQOpMATUKN, W OBJAJCHUE HaBBIKAMHU [JEAYKTHBHBIX paccyxaeHuit. I[IpeoOpazoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUSs, CIOCOOHOCTEN K MaTeMaTUYECKOMY
TBOPYECTBY.

Cooeporcanue  yHKYyUOHANbHO-2paAduuecKol  IuHUYU  HANEJICHO Ha  TOJy4eHUue
00yJaronMMucs 3HaHUM 0 PYHKIMSIX KaK BAKHEHIIIEH MaTeMaTHIECKON MOJIEIH JIJIsl OTIMCAaHUS U
UCCIIEIOBAaHUSI Pa3HOOOpa3HbIX IPOLECCOB U SBJICHUM B mpupoae u oOumiectBe. W3yuenue
MaTepuaga CHOCOOCTBYET PAa3BUTUIO Yy OOY4YalOIIMXCS YMEHHS MCIIOJIb30BaTh pa3iHyuHbIC
BBIPA3UTENIbHbIE CPEJCTBA S3bIKA MAaTEMATUKU - CJIOBECHbIE, CUMBOJIMYECKHE, Tpaduyeckue,
BHOCHT BKJ1aJl B GOpPMUPOBAaHUE NPECTABIECHUN O pOJIM MaTEMATUKHU B Pa3BUTUU HUBUIM3ALUH U
KYJIBTYPBHI.

Mecmo yueonozo Kypca «Anzeopa» ¢ yuebnom niane

OO6mree unco YacoB ISl U3yU4eHUs ya4eOHOTO Kypea « Anredpay, - 306 qacos:
B 7 kiacce - 102 4gaca (3 yaca B HeeInio),

B 8 kiacce - 102 ygaca (3 yaca B Heenio),

B 9 kiacce - 102 ygaca (3 yaca B HeJeIi0).

2) COAEP)KAHUE YYEBHOI'O KYPCA «AJIT'EBPA»

COJAEP/KAHUE OBYYEHUS B 7 KIIACCE

Ymucna v BbIYUCICHHS.

Jpo6u OObIKHOBEHHBIE M JECSATHYHBIE, NEPEX0] OT OJHON (QOpMBI 3amucu Jpodeil k
npyroi. IloHsiTHE palMOHATILHOTO YHCIIA, 3aIIUCh, CPABHEHHE, YIOPSIOYMBAHUE PALIMOHAIbHBIX
yrcen. Apudmernyeckue ASHCTBUS C pallMOHAJIBHBIMU YHciIaMu. Perenue 3aiad U3 peanbHOM
MPaKTUKHU HA YaCTH, HA JPOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpe/eeHre, Npeo0pa3oBaHe BhIPAKEHUN Ha
OCHOBE OTIpeJIeNIeHus, 3aluch 00abINX yncen. [IpoueHTsl, 3anuck TPOLUEHTOB B BUAE JpodU U
npobu B BUJIEe MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul Ha MPOLEHTHI, pEUICHUE 3aJady U3 peasbHOU
MPaKTUKH.

14



[IpuMeHeHne NpU3HAKOB JEIMMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HATYPAJIbHBIX YHCEI.
PeanbHble 3aBUCUMOCTH, B T.4. IIpsiMasi U 0OpaTHasi MPOTOPLHOHATBHOCTH.
AJiredpanyecKkue BbIpasKeHUs.

[lepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpeMEHHOU. [lomycTuMble 3HaYeHUs
nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BUJIE GopMyIibl. Berunciaenus
no ¢opmynam. [IpeoOpa3oBaHre OyKBEHHBIX BBIPQXKEHUM, TOK/IECTBEHHO PaBHbIE BbIPAXKEHUS,
IpaBuiia IpeoOpa3oBaHusl CyMM U NPOU3BEICHUM, MpaBUjIa PacKpbITHUS CKOOOK U NMPUBEACHUS
MOJ0OHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM OKA3aTeNIEM.

OpHounenbl 1 MHOTOWIEHbl. CTeneHb MHOrousaeHa. CiokeHue, BBIUNTaHUuE, YMHOKEHHE
MHOTo4JIeHOB. POPMYyNBl COKpAIIEHHOTO YMHOXKEHMS: KBaJpaT CYMMBI M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaIpaToB. Pa3nokeHre MHOTOWIEHOB Ha MHOKHUTEIIH.

YpaBHeHUsS] U HEPABEHCTBA.

VYpaBHeHHEe, KOPEHb ypaBHEHUS, MpaBuiia NpeoOpa3oBaHus YpaBHEHUs], pABHOCHILHOCTD
YpaBHEHUM.

JInHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YpPaBHEHHS,
pelieHue JIMHEWHbIX ypaBHeHUM. CocTaBiieHHME YpaBHEHMH [0 YCIOBHIO 3ajadyu. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUH.

JluneitHoe ypaBHEHUE C JABYMS NEpPEMEHHBIMU U ero rpapuk. Cucrema ABYX JMHEHHBIX
ypaBHEHUU C ABYMS TMEPEMEHHBIMU. PelieHue cucteM ypaBHEHUH CHOCOOOM IOJICTaHOBKH.
[IpuMepsl penieHust TEKCTOBBIX 3a7a4 € IOMOIIBIO CUCTEM YPAaBHEHMI.

DyHKIUMN.

Koopannara Touku Ha npsmoi. YucioBble NmpoMexyTku. PacctosiHMe mexnay AByMms
TOYKaMH KOOPJAUHATHOM MPSAMOU.

[IpsimoyronpHas cuctema xKoopauHaT, ocu Ox u Oy. Abcumcca U opauHaTa TOYKH Ha
KOOpauHATHOU miockoctu. Ilpumepsl rpagukos, 3amaHHbIX (Gopmynamu. UreHue rpadukos
peanbHbIX 3aBucuMocTel. [lonsatue pynkuuu. 'paduk pynkuuu. CoiicTBa

¢byukuuil. Jluneitnas Qynkuus, e€ rpaduk. I'padpux dynxnum y = |x|. I'papuueckoe
pelieHue IMHENHBIX YPAaBHEHUI U CUCTEM JIMHEVHBIX YPABHEHUM.

COJEP/KAHUE OBYYEHUS B 8 KIIACCE

Yucna v BbIYUCICHHS.

KBagpatueiii kopens w3 uncina. [lonstue 00 wuppanmoHasbHOM uwmcie. JlecaTudHbie
NpUOIMHKEHUsT UPpalMOHANIbHBIX uncen. CBOMCTBAa apu(METHUECKUX KBAJPAaTHBIX KOPHEH U UX
MPUMEHEHHE K IpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUN U BbIUMCICHUSM. JleHCTBUTENbHbIE
qucia.

Crenens ¢ 11e7bIM [T0Ka3zatesaeM U e€ cBoiicTBa. CTaHgapTHas 3alKCh YUCIa.

AJiredpanyecKkue BbIpasKeHUs.

KBanpatublil TpEXusieH, pa3oKeHUe KBapaTHOTO TPEXUIEHA HA MHOKUTEH.

AnrebOpandeckas apo6s. OCHOBHOE CBOMCTBO anreOpamdeckoit mpobu. Croxenue,
BBIYMTAHUE, YMHOKEHHUE, JIeJIeHne aredpandeckux apoOeil. PannoHanbHble BBIPaKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBA.

KBanpatHoe ypaBHeHue, (opMyna KOpHEW KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMil, cBoadluXCA K JIMHEMHBIM U KBajpaTHeIM. [Ipocreiimme apoOHO-
paloHaIbHbIE YPAaBHEHUS.

I'padmueckas nHTEpnpeTanusi ypaBHEHUN C JIBYMSI NIEPEMEHHBIMU U CUCTEM JMHEWHBIX
YpaBHEHUN C ABYMsI IepeMeHHbIMU. [I[puMeps! peleHns CUCTEM HETMHENHBIX YPaBHEHHUM C IBYMSI
[IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 AJIreOpandeckKuM CrocoOoMm.
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UucnoBble HEpaBEHCTBA W MX CBOWCTBA. HepaBEeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUIBHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBa ¢ OJHOW nepeMeHHOW. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOM.

DyHKIUMN.

[Tonstue dpynxnuu. OOnacTe onpeaeacHUs 1 MHOXKECTBO 3HaueHU (QyHKuH. CriocoObl
3amanus QyHKITUH.

I'paduk ¢pynknuu. Yrenue cpoilctB ¢yHkuuu no e€ rpaduxy. IIpumeps! rpadukos
(GYHKIHH, OTpaykaroUUX peallbHbIE MPOLIECCHI.

@OyHKIMY, ONMUCHIBAIOIINE MPSIMYI0 U 0OpaTHYIO IPONOPLUUOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. Oynxwn y = x2, y = x°, y = \x, y = |x|.. ['paduueckoe pemenne ypaBHEHHiT i CHCTEM
YpaBHEHUM.

COJAEP/KAHUE OBYYEHUS B 9 KIIACCE

Yucsia ¥ BBIYHCTCHUS.

PannonanpHble yncia, UppallMOHAIbHBIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE JIECITUUHbIE
npobu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, JEHCTBUTENbHbIE 4YHCIIa KaKk OECKOHEUHBIE
JecsITUYHbIe ApoOU. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXK1Y MHOKECTBOM JIEHCTBUTEIBHBIX
YHUCeNl U KOOPAMHATHOM MPSAMOM.

CpaBHeHHUE NEHCTBUTENIbHBIX UHMCeN, apu(PMeTHUYECKUe NEHCTBUS C JEHCTBUTEIbHBIMU
YUCJIAMM.

Pa3mepbl 00BEKTOB OKpPYXKAIOIIEr0 MHpA, JJIUTEIBHOCTh IMPOLECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmxk€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTh NpuOmmkeHus. OKpyrieHue uucen.
[Ipuknka v OoLleHKa Pe3yabTaTOB BBIYUCICHUN.

YpaBHeHUsS] U HEPABEHCTBA.

JluneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOAAIINXCS K IMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJAIIMXCA K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepsl pelieHuss ypaBHEHHU TPETbel M YETBEPTOU CTENEHEHR
Pa3IoKEHUEM HA MHOKUTEIIN.

Pemenne  npoOHO-paniMOHANBHBIX ~ ypaBHEHMM.  PereHme  TEKCTOBBIX  3a1ad
anreOpandeckKuM METOIOM.

VYpaBHeHHE C IBYMsI MEpPEMEHHBIMH U ero rpaduk. PemieHune cuctem JBYX JMHEHHBIX
YPAaBHEHUN C JIByMs NEPEMEHHBIMH. PerieHue cucteM IByX YpaBHEHUMH, OJHO M3 KOTOPBIX
JUHEHoe, a Jpyroe - BTOpoi creneHH. I'paduueckas MHTEpHpeTanusl CUCTEMbl YPaBHEHUH C
JBYMSI IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CrocoOoMm.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nuMHEHHBIX HEPAaBEHCTB C OJHOM NEpEeMEHHOW. PemeHne cucreM JIMHEHMHBIX
HEpaBEHCTB ¢ OJHOM mnepeMmeHHOM. KBaapaTHble HepaBeHcTBa. ['paduueckas umHTEprpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IIEPEMEHHBIMM.

DyHKIUMH.

Ksagparnunas ¢ynknusa, e€ rpadux u cpoiictBa. [lapabona, KOOpIWHATHI BEPIIMHBI
mapaboJibl, 0Cb CHMMETPHUH TTapadOoJIbL.

[padukn byrkimit: y = kx, y=kx + b, y=k/x, y=x°, y =\x, y = x| u ux cBoiicraa.

YucioBble MOCA€A0BATEILHOCTH H IIPOTPECCHH.
[TonsiTHE YMCIIOBOM MOCIEA0BATENbHOCTH. 3a/laHUE MOCIEI0BATEIbBHOCTH PEKYPPEHTHOM
dhopmymoit u GopMyIIoii n-20 dieHa.
Apudmernueckas U reoMerpuueckas nporpeccur. DopMmynbl  n-ro  ujeHa
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apudmeTnyecKoil 1 reOMETPUUECKON IPOTPECCHil, CYMMBI MIEPBBIX 71 UJICHOB.
N300paxkeHue 4ieHOB apU(PMETHUUECKON M Te€OMETPUYECKOM Mporpeccuid TOUKaMu Ha
KOOPJIMHATHOU TIOCKOCTH. JIMHEHHBIN 1 SKCIIOHEHIMANBHBINA pocT. ClI0XKHbIE TPOLEHTHI.

3) HIPEAMETHBIE PE3YJIbTATbI OCBOEHUSA IMTPOI'PAMMBbBI YYEBHOI'O
KYPCA «AJITEBPA»

7 KJIACC

IlIpeomemmnvie pezyiomamul 0C60€HUA RPOPAMMBL YH4EOHO20 Kypca K KOHUY 00y4eHus
6 7 knacce.

Ymucna v BbIYUCICHHS.

BoinosHATh, coderas yCTHbIE M NUCBMEHHBbIE NPUEMBI, apu(pMETHUYECKHE IEHCTBUS C
paloOHaIbHBIMU YU CIIAMHU.

Haxonuth 3HaYeHHWs] YMCIOBBIX BBIPAKEHUM, NMPUMEHSATh Pa3HOOOpa3Hble CHOCOOBI U
NpUEMBbl BBIYMCICHUS 3HAYEHMHM JPOOHBIX BBIPAKEHMM, COAEpKAIIUX OOBIKHOBEHHbBIE U
NeCSITUYHBIE IPOOH.

[lepexonuTh OT 0AHOMN (OPMBI 3alUCH YHCEN K APYroil (mpeoOpa3oBhIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTHUHYI, B YaCTHOCTH B OECKOHEYHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YIOPSI0UYUBATH PAllMOHAIbHBIC YHCIIA.

OKpyriaTh yucna.

BbINOJIHATE NPUKHUAKY M OLEHKY pe3yJbTaTa BHIYUCICHUN, OLEHKY 3HAUEHUN YHCIIOBBIX
BBIPA)KEHUH. BBINONHITH NEHCTBUS CO CTENEHSIMHU C HATYypaJbHBIMH ITOKa3aTeIsIMU.

[IpuMeHsTh NIPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATypaJIbHBIX YUCEIL.

Pemarh mnpakTUKO-OPUEHTUPOBAHHbIE 33/Ja4Yd, CBA3aHHbIE C OTHOIICHHWEM BEJIUYUH,
MPOMOPLIUOHAIBHOCTHIO BEJIMYHH, [TPOLIEHTAaMHU, HHTEPIIPETUPOBATh PE3YJIbTAThl PELLICHUS 3a]1a4
C Y4€TOM OrpaHHYEHUH, CBA3aHHBIX CO CBOMCTBAMH paccCMaTpUBAEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpasKeHUs.

Hcnonb3oBarh anredpandeckyro TEPMUHOJIOTUIO U CHMBOJIMKY, IPUMEHATH €€ B IIpoLiecce
OCBOEHHUS y4eOHOr0 MarepHaia.

Haxonuts 3HaueHNst OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYCHUSIX IEPEMEHHBIX.

BoinosHATh npeoOpa3oBaHusl LEJIOT0 BbIPAaXKEHUSI B MHOTOWIEH MIPUBEACHUEM MOJ00HBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BbINONHATE yMHOKE€HHE OJIHOYJIEHAa Ha MHOIOWIEH W MHOTOWIEHa Ha MHOTOYJIEH,
MPUMEHSTH POPMYIIbI KBaJlpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh paszioKeHWEe MHOTOYJIEHOB HAa MHOXHUTENIM C MOMOIIBIO BHIHECEHHUS 3a
CKOOKHM OOIIEro MHOXUTEJS, IPYNIHPOBKHU CIAaraéMblX, MPUMEHEHUs (OpPMYI COKpPaLIEHHOTO
YMHOKEHHUSL.

[IpumensTs mnpeoOpa3oBaHMs MHOTOWIEHOB Ul PEIICHUS Ppa3IU4HbIX 3aJad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYpalbHBIMU MOKA3aTeNsAMU i IPeoOpa3oBaHUs
BBIPAKEHUI.

YpaBHeHusi U HepaBeHCTBA.

Pemate nuHelHbIe ypaBHEHUs ¢ OJHOM MEPEMEHHOW, MPUMEHSS MpaBUiia Mepexoaa OT
HCXOJHOTO YypaBHEHHUSI K paBHOCUIbHOMY eMy. llpoBepsTh, fBISETCS JIM YHUCIO KOPHEM
YpaBHEHHSI.

[TpumensTh rpaguueckre MeTo1bl PU PELISHUH JMHEHHBIX YPABHEHUN U UX CUCTEM.

[ToxpOupats mprMepsI Map YUCEI, SBJISIOIINXCS PELIEHUEM JTMHEHHOTO ypaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

Crpoutrh B KOOPAMHATHOM IIJIOCKOCTH TIpaduK JIMHEHHOTO YypaBHEHUS C JBYMS
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[IEPEMEHHBIMH, M0JIb3YACh IPAPUKOM, IPUBOIUTH IPUMEPHI PELICHUS] YPABHEHHUS.

Pemath cucteMbl IBYX JIMHEHHBIX YPaBHEHUN C IByMsI IEPEMEHHBIMU, B T.4. TpaUUeCKH.

CocTaBiTh U peuarh JIMHEWHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHHUH IO
YCIIOBUIO 3a/1ayl, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauM IOJYYEHHBII
pe3ynbTar.

DyHKIUMN.

N300paxkaTp Ha KOOpAMHATHOMW MNPSAMON TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJIuHATaM, JIydd, OTpPE3Kd, MHTEpBajbl, 3alUChIBaThb YHUCJIOBbIE IPOMEXKYTKH Ha
anreOpanvecKkoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 3a/JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeRHbIX QyHKIUNA. CTpouth rpaduk pyHKIUU y = [X|.

OnuceiBaTh C MOMOLIBI0 (DYHKUIMN H3BECTHbIE 3aBUCUMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, BpEMs, PacCTOSIHHE, 1[€Ha, KOJMYECTBO, CTOMMOCTh, NPOU3BOAUTEIHHOCTH, BPEMS,
00BEM paboTHI.

Haxonuts 3HaueHne QyHKIIMYU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumars rpadpuyeckuil cnocod npeacTaBieHUs U aHAIW3a UHQOpPMAINK, U3BJIEKaTh U
UHTEPIPETUPOBATH UHPOPMAIUIO U3 IPaUKOB peaIbHBIX IPOLECCOB U 3aBUCUMOCTEH.

8 KJIACC

IlIpeomemmnvie pezyiomamol 0C60€HUA RPOPAMMBL YHEOHO20 Kypca K KOHUY 00y4eHus
6 8 knacce.

Yucna v BbIYUCICHHS.

Hcnonb3oBarh HavajabHbIE NPEICTABICHUS O MHOKECTBE JEHCTBUTEIbHBIX YHMCEN JUIS
CpPaBHEHMsSI, OKPYIJIEHUS U BBIYMCIIEHUN, HM300pa)kaTh JEMCTBUTEIbHBIE 4YHCIAa TOYKAMHU Ha
KOOPAMHATHOU MPSAMOM.

[IpumensTh MOHATHE apU(PMETHUYECKOTO KBAaJPAaTHOTO KOPHS, HAXOJIUTH KBaJpaTHBIC
KOPHH, UCIIOJIb3YS IPU HEOOXOAUMOCTH KaJIbKYJISITOP, BBIIIOJIHSTH IPE0Opa30BaHUs BbIPAXKEHU,
COJIepKalluX KBaApaTHbIE KOPHU, UCHOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX M MalbIX YHUCEN C MOMOIIBIO JECSITHUYHBIX IpoOei u
creneHei uucna 10.

AJiredpanyecKkue BbIpasKeHUs.

[IpuMeHsATh MOHATHE CTENEHH C LEJbIM I0Ka3aTeJeM, BBINOIHATH IMpeoOpa3oBaHUs
BBIPAKEHUH, COJEpKAILUX CTEIIEHU C LIEJIbIM [T0Ka3aTeIeM.

BbInosHATE TOXECTBEHHbIE MpPeoOpa3oBaHUs pallMOHAIbHBIX BBIPAKEHUNH Ha OCHOBE
MpaBUJI JEHCTBUI HAJl MHOTOUIEHAMHU U alredpandeckuMHu JIpoOsmMu.

PacknaapiBaTh KBaipaTHBIN TPEXUICH HA MHOYKUTEIH.

[IpumensTs mnpeoOpa3oBaHHUs BBIPAKEHUH JJIs pEUICHWsS] pa3IUYHbIX 3aJad4 U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 pEaIbHOM MPAKTUKH.

YpaBHeHusi U HepaBeHCTBA.

Pemartp nuHeliHble, KBaJpaTHbIE YpaBHEHUS U pallMOHaJIbHbIE YPAaBHEHUS, CBOSIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHHH C BYMs [I€PEMEHHBIMU.

[IpoBOoANTE MPOCTEHIIME HCCICAOBAHUS YPAaBHEHUM W CHUCTEM YPAaBHEHHH, B T.4. C
IpUMEHEHHEM I'paduyecKuX MpeICTaBlIeHUH (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMA
YpaBHEHUM pEILEeHHUs, €CIIU UMEET, TO CKOJIbKO, U IIpOYee).

[lepexonuTh OT COBECHOW (QOPMYIMPOBKHM 3aJauyu K €€ anreOpanyeckodl MoJenH C
MOMOIIBIO COCTaBJICHUS YPABHEHHsS] WJIM CHUCTEMbl YpaBHEHUN, WHTEpIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33a4yl NOJydEHHBINA pe3ysbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PeIlaTh JUHEWHbIE
HEpaBEHCTBA C OJHOM IEPEeMEHHOM M HX CHUCTEMbI, J1aBaTh TIpaQUUECKyl HWIUIIOCTPAIUIO
MHO>KECTBA PEILIEHNI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIUMN.
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[lonumath © HCHONB30BaTh (PYHKIMOHAIbHbIE TMOHSATHS W SI3bIK  (TEPMHHBI,
CUMBOJIMYECKHUE O0O03HAYEeHHMsI), ONpEAeATh 3HauyeHHEe (QYHKIUM 1O 3HAYEHUIO apryMeHTa,
OTPEENATh CBOMCTBA PYHKIUU O €€ rpaduKy.

Ctpouts rpaMKy deMeHTApHBIX GYHKIHI Biga y = k/x, y = x% y=x°, y =\x,

¥ = |x|, onxchIBaTh CBOMCTBA YUCIOBON QPyHKIMU O €€ TpaduKy.

9 KJIACC

IlIpeomemmnvie pezyiomamul 0C60€HUA RPOPAMMBL YHEOHO20 Kypca K KOHUY 00y4eHus
6 9 Knacce.

Ymucna v BbIYUCICHHS.

CpaBHUBaTh U YHOPSAI0UMBATH PallMOHAIbHbBIE U HPPALMOHAIIbHBIE YUCIIA.

BoinonnsaTe apudmMernyeckue NeMCTBUS ¢ pallMOHAIBHBIMU YHCIIAMU, COUETasi YCTHbBIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHSTH BHIYUCIECHUS C HPPALUOHATIBHBIMH YUCIAMHU.

Haxonuth 3HaueHus cTeneHen ¢ LeabIMU NoKa3aTeNsIMU U KOpPHEH, BBIYUCIATh 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyryaTh AEWCTBUTEIbHBIE UWCIA, BBINOJHSITH NPUKUIKY DPE3yJbTaTa BbIYMCICHUM,
OLICHKY YHCJIOBBIX BhIPAKEHHI.

YpaBHeHusi U HepaBeHCTBA.

Pemarp nuHeliHple W KBaJpaTHbIE YypaBHEHUS, YypaBHEHUS, CBOJALIMECS K HUM,
npocTeiime I1poOHO-paAMOHATIFHBIE YPaBHEHHUS.

Pemath cucrembl AByX JUHEHHBIX YpaBHEHHH C IBYyMsI IEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBIISETCS IMHEHHBIM.

Pemarp TekcTOBBIE 3amauM anreOpanyeckuM CcrnocoOOM C TMOMOILIBIO COCTaBJICHUS
YpaBHEHHUS U CUCTEMBI JIBYX YPAaBHEHUH C ABYMS [IE€PEMEHHBIMHU.

[IpoBOANTE MPOCTEHIINE HCCIECAOBAHUSA YPAaBHEHUM W CHUCTEM YPAaBHEHHH, B T.4. C
IIpUMEHEHHEM I'padUyecKuX MpeIcTaBlIeHUH (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMA
YpaBHEHUM PEIIECHHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYee).

Pemarp nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaThb pELICHUE
HEPaBEHCTB Ha YUCIJIOBOI NMPSAMOM, 3a1ChIBaTh PELICHUE C TOMOIIbIO CUMBOJIOB.

Pemath cucteMbl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE

KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEILIEHHWE CUCTEMbl HEPABEHCTB HA YHUCIIOBOM
MPSIMOM, 3aMHUCHIBATh PELIEHHE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA NPU PELICHUH Pa3IMYHBIX 3ajau.

DyHKIUMN.

PacnioznaBath (QyHKIIMHM U3y4EHHBIX BUOB.

[Toka3bIBaTh CXE€MaTHYECKH PACIHOJIOKEHHE Ha KOOPAWHATHOM IJIOCKOCTH TIpauKoB
dysKmit Buma: y =kx, y=kx + b, y=k/x,y=ax> + bx + ¢, y=x°, y =\x,

¥y = |x| B 3aBUCUMOCTH OT 3HaYeHUH K03(p(PUIIMEHTOB; ONUCHIBATh CBOWCTBA (DYHKIUIA.

Crpouth U u300paxaTb CXeMaTHUYECKU TpapUKu KBaJpaTUYHBIX (DYHKIHM, OMUCHIBATH
CBOMCTBA KBaJPaTUYHBIX PYHKUUI [0 UX rpapuKam.

PacnoznaBath  KkBajpaTHuHyr0 (QYHKIMIO 10 (opmyrne, MNPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX (YHKIUN U3 PeabHOM KU3HU, (PUBUKH, TEOMETPHH.

YucoBblie MOC/A€A0BATELHOCTH U MPOTPECCHM.

Pacnio3znaBath apuMeTndyecKyro U reOMETPUUECKYIO IIPOrPECCUU MPHU Pa3HbIX criocolax
3aJJaHHUS.

BbINoJIHATE BBIYMCIEHUS C HCIOJIb30BaHUEM (OPMYJI N-ro 4wieHa apudMeTudecKol u
r€OMETPHUYECKON NPOTrpeCCUil, CyMMBI IIEPBBIX I1 WICHOB.

N300paxkaTh 4ieHbl NOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHON MJIOCKOCTH.

Pemarp 3amaum, cBsI3aHHBIE C YMCIIOBBIMH IOCIIEAOBATEIBHOCTAMHU, B T.4. 3a/a4d U3
peasIbHOM >KU3HU (C UCTIOIb30BAaHUEM KAJIbKYIATOPA, U(PPOBBIX TEXHOJIOTHIA).
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PABOYAS NIPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»
7-9 KJIACC

1) MOSACHUTEJIbBHAS 3AIINCKA

['eomeTpus Kak OJUH M3 OCHOBHBIX Pa3/eiIOB NIKOJIBHOW MAaTEMAaTHKH, UMEIOIINNA CBOEH
Lebl0 O00ECneuynTh H3YyYEHHE CBONCTB MU pPa3MepoB (Uryp, WX OTHOUIEHHMH W B3aUMHOE
pacroJio’KeHue, ONMMPAETCSl Ha JIOTUYECKYIO, [0Ka3aTelIbHYI JIMHUIO. LleHHOCTh H3ydeHus
T€OMETPHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs 3aKIIOYAETCS B TOM, YTO O0yUarOIUHACS
YUUTCS TPOBOAMUTH JOKA3aTeNbHbIE PACCYKJEHHUS, CTPOUTH JIOTMUECKHE YMO3AKIIIOUEHUS,
JOKa3bIBaTh HMCTHHHBIE YTBEPXKICHHUS M CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, IPOBOIUTH
paccyXJeHUs «OT MPOTHUBHOIO», OTJINYATh CBOMCTBA OT NMPU3HAKOB, (GOPMYIUPOBATH OOpaTHbHIE
YTBEPKICHHUS.

Ilenvto u3yuenus 2eomempuu SBISETCS HCNOJb30BaHUE €€ KaK WHCTPYMEHTa IpU
pELIeHUH KaK MaTeMaTH4YeCKUX, TaK U IPAKTUUECKUX 3a/1a4, BCTPEUAIOLIUXCS B PEaIbHOM KU3HU.
OOyuaromuiics A0HKEH HAYYUThCS ONPENENIATh T€OMETPUUYECKYIO (DUTYPY, ONUCHIBATh CIOBAMHU
4epTéX WM PUCYHOK, HAWTH IJIOLIAb 3€MEJIbHOTO Y4acTKa, pacCUYUTaThb HEOOXOAUMYIO JTUHY
ONTOBOJIOKOHHOTO Kalenst uiu Tpedyemble pazMepbl rapaxa st apromoOuns. [lpu permenun
3a/lay [PaKTUYECKOro XapakTepa OOydaroIMiics YYUTCS CTPOUTh MaTE€MaTHUYECKHUE MOJIENH
peaJIbHBIX )KM3HEHHBIX CUTYyallUii, IPOBOJANUTh BBIYMCIICHUS U OLIEHUBATh MOJIyYEHHBIN Pe3yibTar.

Vuebuwiii kypc «l'eomempusy exknouaem ciedyroujue 0CHOBHbLE PA30eNbl COOEPHCAHUSL:

«['eomerpuueckue GUrypsl v UX CBOMCTBaY,

«3mMepeHne reoMeTpuUeCcKUX BEJIUYUHY,

«JlexapTOBBI KOOPJMHATHI HA MIJIOCKOCTUY,

«BekTopsi»,

«/IBUKEHHS TITIOCKOCTHY,

«[IpeoOpazoBanus nogo0us».

Basxcno noouéprxueamev ceazu  eceomempuu ¢ Opyeumu  YueOHbIMU HpeOMemami,
MOMUBUPOBAMb  UCNONIL308AMb  ONPEOeNeHUs — 2eOMempuyeckux  Quayp u  NOHAMUL,
0eMoHCmpUpo8ams NPUMeHeHue NOJIYYeHHbIX YMeHUll 8 puzuke u mexuuxke. DTU CBSI3U Hanboiee
SIPKO BHUJIHBI B TeMax «BekTtope», « TpUroHoMeTpruieckre COOTHOLIEHU Y, «MeTo1 KoopAruHaT»
u «Teopema [Tudaropay.

Mecmo yueonozo npeomema «I eomempusn) 6 yueoHom niane

OO6mree unco 4acoB sl 3ydeHus yaeOHoro Kypea «I'eomerpusy, - 204 gaca:
B 7 kiacce - 68 yacoB (2 4aca B HEJIETIO),

B 8 Kiacce - 68 yacoB (2 Jaca B HEJIETIO),

B 9 kiacce - 68 yacoB (2 yaca B HEZIETIO).

2) COAEP)KAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

COJAEP/)KAHUE OBYYEHUS B 7 KIIACCE

Havanesneie nonsatus reomerpun. Touka, mpsMas, OTpe3oK, jdyd. Yros. Buasl yrios.
BeprukanbHble W CMexHBIE yriabl. buccektpuca yria. JlomaHas, MHOTIOYTOJIBHUK.
[TapamienpHOCTh M NEPIEHAMKYIAPHOCTD MPSAMBIX.

Cummerpuunsble purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpHH. [Ipumepsl cumMmmerpun
B OKPY’KArOIlEM MHpE.

OcCHOBHbBIE TIOCTPOEHHS] C TMOMOLIbI0 LMPKYAs M JuHeWku. TpeyronpHuk. BricoTa,
MenaHa, OMCCEeKTpHCca, X CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUIN TpeyroibHUKH. HepaBeHCTBO TpeyrojapHUKa.
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CpoiicTBa W TpHU3HAKM pPaBHOOEIpPEHHOro TpeyrojbHuka. IlpusHaku paBeHCTBa
TPEYroJIbHUKOB.

CpoiicTBa U MpHU3HAKU NapauIeabHBIX NpAMbIX. CymMMa yIJIoB TpeyrojibHuKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpsimoyromnbHbId TpeyrojapHUK. CBOMCTBO MeIuaHbl MPSMOYIOJBHOTO TPEYroJbHHKA,
MpoBeNEHHOW K rumoTeHy3e. I[IpusHaku paBeHCTBAa NPSAMOYIOJBHBIX TpPEYrOJIbHHUKOB.
[IpsimoyrobHbIN TPEeyroibHUK ¢ yriaoMm B 30°.

HepaBeHnctBa B reomeTpun: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH,
Teopema o 0OJIbIIeM YyIiie U OOJIbllIel CTOPOHE TpeyrojbHUKa. [leprnenankyisp u HakIOHHasl.

['eomeTprueckoe MecTo TOdeK. buccekTpuca yria M CEepeIMHHBIM INEPIEHIUKYISIp K
OTpe3Ky KaKk F€OMETPUYECKUE MECTA TOUEK.

OkpyXHOCTb W Kpyr, XOpla M JUaMeTp, HUX CcBoicTBa. B3aumHOe pacnosoxeHue
OKpPYKHOCTH U npsiMoil. KacarenbHas 1 cekyias K oKpyHOCTU. OKpY>KHOCTb, BIIUCAHHAS B YTOJI.
BrnncanHas u onucaHHas OKPY>KHOCTHU TPEYroJIbHUKA.

COJEPKAHUE OBYYEHUS B 8 KIIACCE

UYersipéxyronpauku. [lapamienorpaMmM, €ro npu3Haku M CBOWCTBA. YacTHbBIE ciydau
napajyuieorpaMmoB (IpSAMOYTOJIbHUK, poMO, KBajapaT), UX MpPU3HAKU U cBoicTBa. Tpamerws,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npusHaku. [IpsmoyronpHas Tpanenus.

Meron yaBoenust menuansl. LlenTpanbHas cummerpus. Teopema daneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTpE3KaXx.

CpenHue TMHUM TpeyrojbHUKa U Tpanenuu. LlenTp macc TpeyronbHUKa.

[Tonobue TpeyronpbHUKOB, KOdhdumueHT noxodus. [Ipusnaku momooust TpeyroabHUKOB.
[Ipumenenue nogoOUs MPU PELICHUH TPAKTUUYECKHUX 3a/1au.

CpoiicTBa mioiajeil reomerpuueckux Guryp. @opmyibl JUIsl MIOLIAAW TPEYroJibHUKA,
napajuiesorpamMmma, pom6a u tpanenuu. OTHOIICHKE TI0aiel ToA00HBIX Guryp.

Brruncnenue miomajieil TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KjieT4aToi Oymare.

Teopema Iludaropa. [lpumenenune teopemsbl [ludaropa mpu pemieHHUH NPAKTUYECKUX
3ajad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrja HpSIMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXkKEeCTBO. Tpuronomerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

Bnucanubie ¥ NEHTpaJIbHBIE YIUIBI, YrOJI MEXIY KacaTeIbHONM M XOPIAOW. YTIUIBI MEXIY
XOp/IaMHU U CeKyIIMMU. BrircanHble 1 onrcaHHble YeThIPEXYTOJIbHUKU. B3anMHoOe pacnosnioxeHnue
IByX okpyxHocTel. Kacanue okpyxHocteld. O01ue KacaTelibHbIE K ABYM OKPYKHOCTSIM.

COJAEPKAHUE OBYYEHUS B 9 KIIACCE

Cunyc, kocunyc, TaHreHc yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. POPMYJIIbI IPUBEICHUS.

Pemenune TtpeyronbHukoB. Teopema KOCHMHYcCOB M Teopema CHHYcOB. Pemenue
MPAKTUYECKUX 3aJ[a4 C UCIOJb30BAHNEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

[IpeobpazoBanue nomoous. [1lomo6me COOTBETCTBEHHBIX DJIEMEHTOB.

TeopeMa 0 MpoU3BEAEHNUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUHU OTPE3KOB CEKYILUX,
TeopeMa o KBaJpaTe KacaTelbHOl.

Bexrop, anuHa (MOIynab) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpPALUU Ha
BekTOopamu. Pa3niokeHne BekTopa Mo JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatel BeKTopa.
CkansipHO€ NMPOU3BEACHNE BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XKACHUS JUIMH U YIJIOB.

JlekapTOoBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHHUS MPAMOM M OKPY)KHOCTH B
KOOpJMHATaX, epeceueHre OKpYKHOCTEN U NpAMBIX. MeTo 1 KOOpAUHAT U €ro IPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKHU. JJIMHA OKpYKHOCTH. ['pagycHas u paaraHHas Mepa yria,
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BBIYUCIICHUE JUTUH OyT OKpyx)HOcTel. [lnomans kpyra, cekropa, CerMeHTa.
JIBUKEHUs TUIOCKOCTH ¥ BHYTPEHHUE CUMMETPUH QUTyp (3J1€MEHTapHBIE IPEACTABICHUS).
[TapannensHbiii neperoc. [loBopor.

3) HIPEAMETHBIE PE3YJIbTATbI OCBOEHUSA IMTPOI'PAMMBbBI YYEBHOI'O
KYPCA «I'EOMETPUS»

7 KJIIACC

Ilpeomemmusie pe3ynomamol 0C60EHUA NPOZPAMMbL YUEOHO20 KypPCca K KOHUY 00yueHus
6 7 Knacce.

PacnioznaBaTh U3yueHHBIE TeOMeTpUuYecKHe (UIYpbl, ONpENeNsITh WX B3aUMHOE
pacnoJiokeHue, n300paxarb reoMeTpudeckue (GUrypbl, BHIIOJHATH YEPTEKHU IO YCIOBUIO 3a]1auu.
N3mepaTe nuHENHbIE U YIVIOBBIE BEIMYMHBL. Pemars 3a1a4u Ha BBIYMCIICHUE JJIMH OTPE3KOB U
BEJINYUH YTJIOB.

[IpoBoauTh rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIUYHUH MPEIMETOB B PEaJIbHOU
KU3HU, pa3MepoB NPUPOJHBIX 00BEKTOB. Paznuyarh pasmepbl 3TUX OOBEKTOB IO MOPSAKY
BEJINYMHBI.

Crpoutb yepTekH K TeOMETPUUECKUM 3ajauaMm.

[lonp30BaTbCcsi NpU3HAKaMU PABEHCTBA TPEYTOJbHUKOB, MCIOJIB30BaTh IPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJILHUKOB IPU PELICHUH 3a/1a4.

[IpoBOAUTH JIOTHUECKHUE PACCYKACHHS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[lonp30BaTbCcsl NMpU3HAKAMHM PABEHCTBA IPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOM K THUIOTEHY3€ NPSAMOYrOJIBHOTO TPEYrOJIbHUKA, B PEIICHUH
r€OMETPUYECKHX 3a/1a4.

Onpenenars NapajijieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTh NapauIeIbHOCTh NMPSAMBIX C MOMOIILIO PAaBEHCTBA PACCTOSIHUM OT TOUYEK
OJIHOU ITPSAIMOM 70 TOYEK APYrou MpsMOM.

Pematsp 3a1aun Ha kiieTyaTtoi Oymare.

[IpoBOIUTH BBIYMCICHHUS WM HAXOIUTh YHUCIOBblE M OYKBEHHbIE 3HAUEHHUS YIJOB B
r€OMETPHUYECKHX 33/1a4ax ¢ UCHOJIBb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOTOYI'OJIBHUKOB,
CBOJCTB YyIJIOB, 00pa30BaHHBIX MPU NIEPECEUEHUH BYX MapalIeNIbHbIX MPSAMBIX ceKyliel. Pemarp
IIPAKTUYECKHE 3a7a4H HA HAXOK/ICHHUE YTJIOB.

Brnazners noHsATHEM r€OMETPUYECKOTO MECTa TOUEK. Y METh ONPEAEATh OUCCEKTPUCY yIiia
Y CEpEAVHHBIN MEPIIEHIUKYISIP K OTPE3KY KaK NT€OMETPUYECKUE MECTa TOYEK.

@opMyIHpOBATH ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKpPYKHOCTH,
II0JIb30BATHCS] X CBOMCTBAMM. Y METh IPUMEHSATH 3TH CBOMCTBA IIPU PELICHUH 3a/1a4.

BiageTe moHATHEM ONMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOAWUTH €€
ueHtp. Ilonp3oBaTecs akTaMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYrOJbHUKA IIEPECEKaloTCs B
OJIHOW TOYKE, MU O TOM, YTO CEPEOUHHBbIE NEPIECHIUKYISAPBl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJHOM TOYKE.

Bragete 1oHATHEM KacaTebHOW K OKPY)KHOCTH, IIOJIb30BaTbCsl TEOPEMOM O
MIEPIEHIUKYISIPHOCTH KacaTeJIbHOW U paJuyca, IPOBEAEHHOIO K TOUKE KaCaHHUs.

[lonp30BaTbCcsi MPOCTEHIIMMU TE€OMETPUYECKMMH HEpPAaBEHCTBAaMH, IIOHMMATh HX
MIPAKTUYECKHUI CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUYECKHE IOCTPOCHUSI C IOMOLIBIO IUPKYJIS U JIMHEUKU.

8 KVIACC

Ilpeomemmusie pe3ynomamol 0C60EHUA NPOZPAMMbL YUEOHO20 KypPCa K KOHUY 00yueHus
6 8 Kknacce.

Pacno3sHaBaTte OCHOBHBIE BH[IbI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, IIOJb30BATHCS HX
CBOWCTBAMM IPH PEIICHUH F'€OMETPUUECKUX 3a1a4.
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[IpumeHsTh CBOMCTBA TOUKM IE€pECEUEHUs MEQUaH TpEeYyrojpHUKa (LIEHTpa Macc) B
pEIIeHNH 3a1au.

Bnanery nonsiTueM cpefHel JIMHUU TPEYTroJIbHUKA U Tparelnuu, IPUMEHATh UX CBOMCTBA
IIpY pelIeHUuM reoMerpudeckux 3anad. llomb3oBareesa Teopemon @aneca M TEOpPEMOM O
MIPOMOPLHUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JUIsSl pEIICHUs] IPAKTUYECKHUX 3a/1au.

[IpuMeHsTh pU3HAKY TOA00HS TPEYrOJIbHUKOB B PELLIEHUU T€OMETPUYECKUX 3a/1a4.

[Tonb3oBarbest Teopemoil Iludaropa mist pemieHuss reoMeTpUYECKUX U MPAKTUYECKUX
3aga4. CTpOUTh MAaTEMATUYECKYIO MOJIEIb B IPAKTUUECKUX 3a/1a4aX, CAMOCTOSTENIbHO TPOBOJAUTD
4epTEX U HAXOIUTh COOTBETCTBYIOLIUE JTNHBI.

Bnagerp moHsATHSAMHM CUHYCA, KOCHHYCa M TaHI'€HCAa OCTPOro Yrja MpsSMOYroJIbHOTO
TpeyrojpHuka. [1onp30BaThCs ATUMH MOHATHAMHU JUISI PEIICHUS TPAKTUYECKUX 3aj1ay.

Boruncnate  (pa3nuuHblMM - crioco0amMu) — IUIOIIAJAb  TPEYrOJbHUKA U IJIOLIAAU
MHOTOYTOJIbHBIX ~ Guryp (moip3ysiach, TA€ HEOOXOAWMO, KaJIbKyasaTopoMm). [IpumeHsTh
MIOJIyYE€HHBIE YMEHUS B IPAKTUUECKUX 33/1a4ax.

Bnagerp NmOHATHSMHM BIMCAHHOTO M LIEHTPAJBHOTO YIJIA, HCIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, YIilax MeXy XopiaMu (CeKYIIUMHU) U YIJie MEKy KacaTeabHOM U XOpA0H pu
pELICHUH T€OMETPUUECKUX 3a/1a4.

Brnaznerp nmoHsATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA

ONMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PEILICHUH 3aa4.

[IpuMeHsTh NOJyYeHHbIE 3HAHMS Ha MPAKTUKE - CTPOUTh MAaTEMaTUUYECKHE MOJEIU IS
3aJ1a4 peajgbHOM )KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHUEM 101001
U TPUTOHOMETPUH (TIOJIB3YSICh, IIe HEOOXO0IMMO, KAJIbKYJISITOPOM).

9 KJIACC

IIpeomemmnuie pesynomanmol 0C60eHUA NPOPAMMBL YUEOHO20 KyPCA K KOHUY 00yYeHUs
6 9 Knacce.

3HaTh TPUTOHOMETpUYECKHE (QYHKIMH OCTPBIX YIJIOB, HAaXOJUTh C HUX IOMOIIBIO
pa3auyYHbIE  AJIEMEHThl  HPSIMOYTOJIBHOIO  TPEYroJibHUKA  («pElIeHUE  MPSMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxoauTe (C MOMOIBIO KaldbKYyJISATOpPA) AJUHBI U YIJIbl JJS HETaOJIMYHBIX
3HAYEHUMN.

[Tonb3oBarbest popmMynaMu NPUBEACHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKJIECTBOM
JUISL HAXOXKIEHUSI COOTHOIIEHUN MEX1y TPUTOHOMETPUUYECKUMHU BEJIMYUHAMM.

Hcnonb30BaTh TEOpEMBbl CHHYCOB U KOCUHYCOB ISl HAXOXKJICHUS Pa3IMYHbIX 3JIEMEHTOB
TPEYroJibHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh UX IMpPHU PEIICHUH T'€OMETPUUYECKUX
3az1ad.

Brnazners nonstusimMu npeoOpa3oBaHus M0J00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX
¢uryp. [lonp30BaTbes cBOWCTBAMU MOJOOUS IPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMLIBI U
HaXOJUTh YIJIbl Y N0oA00HBIX Quryp. IlpuMeHsTs cBoiicTBa Mogo0Ms B MPAaKTUUECKUX 33Jayax.
YMeTh NpUBOJAUTH MPUMEPHI TOJOOHBIX GUTYP B OKPYXKAIOIIEM MHpE.

[Tonb3oBaTbest TEOpEeMaMH O MPOU3BEACHUHN OTPE3KOB XOPJI, O IMPOU3BEIECHUU OTPE3KOB
CEeKYIIHUX, O KBaJpaTe KacaTelIbHOM.

[lonb3oBaTbcsi BEKTOpaMU, NOHHMMATh WX TEOMETPUYECKHM U (U3MUECKUd CMBICT,
NPUMEHSITh UX B PELIEHUH T'e€OMETpUYecKUX U ¢uiznuyeckux 3anad. IlpumeHsTs ckanspHoe
MIPOM3BEACHNUE BEKTOPOB ISl HAXOXKICHUSI UTUH U YTJIOB.

[Tonb3oBaTbcsi METOAOM KOOpPAMHAT Ha IUIOCKOCTH, IMPUMEHSATh €ro B pPELICHUH
r€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Bnanerps moHATUSMU MPaBUIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPY>KHOCTH, JUIMHBI TYTH
OKPY)KHOCTU M paJMaHHOM Mepbl yrja, YMETb BBIYUCIATH IUIOIIAAb Kpyra M €ro 4YacTei.
[IpuMeHSTh MOTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a]auax.

Haxomuth ocu (Min LEHTPHI) CUMMETPUH (QUIYp, IPUMEHSTh IBHUKEHHUS IUIOCKOCTH B
MIPOCTENIINX CITydasix.
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[IpuMeHsTh NOJyYeHHbIE 3HAHMS Ha MPAKTHUKE - CTPOUTH MAaTEMaTUUYECKHE MOJEIU IS
3aJla4 peajgbHOM )KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS C IPUMEHEHUEM 101001
U TPUTOHOMETPUUYECKUX PYHKUUHN (IOJIB3YSCh, I1€ HEOOX0AUMO, KaIbKYISATOPOM).

PABOYAS TIPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA»
7-9 KIIACCBbI

5) MOSACHUTEJIBHASA 3AITMCKA

B coBpemenHOM 1IH(POBOM MUPE BEPOATHOCTD U CTATUCTHKA MPUOOPETAIOT BCE OOIBILYIO
3HAYUMOCTb, KaK C TOUKU 3PEHHS MPAKTUYECKUX MPUIIOKEHHUH, TaK U UX POJU B 00pa3oBaHUM,
HE0OX0IMMOM KaxJ0My ueoBeKy. Bo3pacraer uucno npodeccuil, npu OBIaJA€HUN KOTOPHIMU
TpeOyeTcst xopoiuas 0a3oBasi MOArOTOBKAa B OO0JACTH BEPOSTHOCTH M CTATUCTUKH, Takas
MOATOTOBKA Ba)KHA JJISl MPOJOJDKEHUs OOpa3oBaHMsS U Ui YCHEIIHOW HpodeccHOoHaIbHOM
Kapbephbl.

Kaxnpiii 4enoBek MOCTOSHHO NPUHHMMAET pEIICHUS Ha OCHOBE HMEIOLIUXCA Yy HEro
JaHHBIX. A 71711 0OOCHOBAHHOTO NPUHATHUS PELICHUS B YCIOBMSIX HEIOCTaTKa WM H30bITKa
uHpopmaluyu HeoOXOIUMO B T.4. XOPOLIO CPOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE
MBIIILJIEHHE.

I]env uszyuenue Kypca — chopmMupoBath y 00ydaromuxcs GyHKIHOHAIbHYIO I'PaMOTHOCTD,
BKJIIOUAIOLIYI0 B ce0sl B KayecTBE HEOTHEMJIEMOI COCTaBIISIONIEH yMEHHE BOCHPHUHHUMATH U
KPUTHUYECKH aHaJIU3UpOBaTh MH(OPMALIMIO, IPEICTABICHHYIO B Pa3IMYHbIX (popMax, HIOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTMX pealbHbIX IMPOIECCOB M 3aBUCUMOCTEH, IPOU3BOIUTH
MIPOCTENIINE BEPOSITHOCTHBIE PACUYETHI.

3HaKOMCTBO B Yy4e€OHOM Kypce€ C OCHOBHBIMU IpUHLIUIAMHU cOOpa, aHaiIu3a |
MIPEJICTaBICHHs] JAAHHBIX M3 pa3lIU4yHBIX cdep KU3HU OOIIecTBa M ToCyAapcTBa IMpUOOIIAeT
oOyuaronuxcss K OOIIECTBEHHBIM HHTepecaM. l3yueHue OCHOB KOMOMHATOPHUKH pa3BUBAET
HaBbIKM OpraHu3aluu nepedopa U mojcuéra 4ucjia BapUAHTOB, B T.4. B MPUKIAJHBIX 33/Jayax.
3HaAKOMCTBO C OCHOBaMH Teopuu TIpadoB co37aéT MaTeMaTudeckuil ¢GyHIaMeHT s
¢bopMupoBaHMsl KOMIIETEHUMH B oOnactu uHOpMAaTUKM M UUPPOBBIX TexHoJorui. Ilpu
W3YYEHUHU CTAaTUCTHMKUM M BEpPOSITHOCTU OO0OramaimTcs MpeACcTaBiIeHUs O00yJarolmuxcs o
COBPEMEHHOM KapTHMHE MHpa U METOJax €ro HccienoBaHus, (opMHUpYeTCs MOHUMAaHHUE pPOJIH
CTaTUCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYUMOM HHPOpPMALMHM M 3aKJIa/JbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIILIJICHUSL.

B coomeemcmeuu ¢ Oannvimu yenamu 6 CMpPYKmype npocpammvl y4eOHo2o Kypcd
«Beposmnocmv u cmamucmukay OCHOBHO20 00We20 00pa308aHUs 6bl0ENeHbl CAeOYIouuUe
co0epoicamenbHO-MemooudecKue TUHUU.

«[IpeacraBnenue NaHHBIX U ONKCATENbHASI CTATUCTUKAY,

«BepoATHOCTBY,

«Dn1eMeHThl KOMOMHATOPUKN,

«BBeznenue B Teoputo rpadosy.

Conepxanne nuHuu «llpeacraBieHue JaHHBIX U ONMMCATEIbHAsl CTATUCTHKA» CIIYKUT
OCHOBOI 111 OPMHUPOBAaHUS HABBIKOB pabOThl ¢ UH(POpPMALMEN: OT YTEHUs] U MHTEpIpeTalun
nHpOopManuM, TPEICTABICHHONW B TaOIMIIaX, Ha auarpamMMax u Trpadukax, a0 cbopa,
MIpE/ICTaBJICHMS U aHaJIU3a JaHHbBIX C UCIIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTHK CPETHUX
u pacceuBaHus. Pabotas ¢ naHHbIMHU, 00ydaroluecs y4yaTcsl CUUTBIBATh U MHTEPIPETUPOBATH
JaHHbIE, BBIIBUTaTh, apI'YMEHTUPOBATh U KPUTUKOBATH MPOCTEUIIINE TUIIOTE3b], PA3MBIILIISATh HaJ]
(akTopaMu, BBI3BIBAIOIIMMHU W3MEHUMBOCTb, M OLEHUBATh WX BIUSHUE Ha paccMaTpUBaeMble
BEJIMYMHBI U MTPOLIECCHI.

NHTynTMBHOE  IpeACTaBiI€HUE O  CIYy4aliHOM  W3MEHYMBOCTH,  MCCIECJOBaHUE
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3aKOHOMEPHOCTEW M TEHJACHUWH CTAaHOBHUTCS MOTHMBHUPYIOLIEH OCHOBOM I M3Y4EHUS TEOPUHU
BEPOATHOCTEH. bBoJIbIIOE 3HAYEHHE HMMEIT NPAKTUYECKUE 3aJaHUsl, B YACTHOCTH OIIBITHI C
KJIACCHYECKUMH BEPOSTHOCTHBIMHA MOJIEIISIMU.

[TonsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa ImpaBaonoodus ciydaitHoro coobitus. [lpu
U3Y4YEHUH y4eOHOro Kypca o0ydaronifecsi 3HaKOMSTCS € MPOCTEHIIUMHU METOJAAMH BbIUKCICHUS
BEPOSATHOCTEHN B CIIyYalHBIX 3KCHEPUMEHTAX C PAaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMU MCXOJAMH,
BEPOSITHOCTHBIMU 3aKOHaMH, NO3BOJIIOIIMMHU CTaBUTh M pelaTh Oojiee CloXHbIEe 3aaayu. B
yueOHBI Kypc BXOJST HayalbHbIE IPEJACTABJICHUS O CIyYyalHBIX BEIMYMHAX U UX UYUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eGHOro Kypca OCyIIECTBIISIETCS 3HAKOMCTBO O0YYaIOLIUXCsl ¢ MHOXKECTBAMU
Y OCHOBHBIMH OIEPALMSIMU HAJl MHOKECTBAMH, PACCMaTPUBAIOTCS IPUMEPBbl IPUMEHEHUS IS
pelleHus 3ajay, a TakKe MCIOJIb30BaHUS B JPYrMX MaTeMaTHUYECKUX Kypcax U YydeOHBIX
IpeaMeTax.

Mecmo yueonozo npeomema «Bepoamuocms u cmamucmuka» 6 yueOHom niane

OO01ee ynciio yacoB AJisl U3ydeHHs yueOHOro Kypca «BeposaTHocTh u ctaTucTHKay - 102
yaca:

B 7 knacce — 34 gaca (1 gac B Heneno),

B 8 kiacce — 34 gaca (1 gac B Henenio),

B 9 kiacce — 34 gaca (1 gac B Henemo).

2) COAEPXKXAHME VYYEBHOI'O HNPEIMETA «BEPOATHOCTbD WU
CTATUCTUKA»

COAEPKXAHUE OBYYEHUS B 7 KJIACCE

[IpencraBnenne NaHHBIX B BHJE TAONUI], AMarpamm, rpaukoB. 3amojHEHWE TaOIHII,
YTEHHUE U MOCTPOEHUE auarpamm (CTOJOMKOBBIX (CTOJIOUATHIX) U KpYroBbix). UTeHue rpadukos
peanbHBIX TporieccoB. M3BiedeHnne nHpOpMAMK W3 AMArpaMM M TaOJNHIl, WCHOJB30BAHUE U
WHTEPIPETAIHS TaHHbIX.

OmnucarenpHas CTaTHCTHKA: cpeHee apudMeTHYecKoe, MeInana, pa3mMax, HanOobIIee U
HaMMEHbIIIee 3HaYCHUsT Ha0opa YMCIIOBBIX JaHHBIX. [I[puMepsI cirydaitHOl U3MEHUYNBOCTH.

CrnyyaiiHblil S5KCIEpUMEHT (OTBIT) U cllyyaiiHoe coObiTHe. BepostHocTh U yactoTta. Poib
MAJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHUpoAe W B oOmiecTBe. MoHeTa u
UTpaIbHAsI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmuna, pedpo. Crenens BepmuHbl. Yuciio pédep u cymMmmapHasi CTETICHb BEPIIKH.
[IpencraBnenue o ceszHoctu rpada. Llenu u muknsl. [Iytu B rpadax. O6xon rpada (3itnepon
nyTh). [IpencraBnenue 06 opueHTUpPOBaHHOM rpade. Pemenue 3agad ¢ moMoriso rpados.

COJAEP/KAHUE OBYYEHUS B 8 KIIACCE

[IpencraBieHue TaHHBIX B BUJE TaOIUIL, JUarpaMm, rpaduKoB.

MHOK€ecTBO, 3JIE€MEHT MHOXKECTBa, NOAMHOKecTBO. Omnepanuu HajJg MHOXECTBAMHU:
oObeIMHEHHE, IepecedeHue, JomnojHeHue. CBolicTBa omepauuMii  HaJ MHOYKECTBAMM:
[IEPEMECTUTENIBHOE,  COYETaTeNbHOE, pacHpeleiauTenbHoe, BKIodeHus. lcnosnb3oBanue
rpaduyecKoro MpeaCTaBICHUs MHOKECTB Ui OMHMCAHUS PEealIbHbIX IMPOLECCOB U SBICHUH, MPU
pelLIeHNH 3a1ad.

N3mepenue pacceuBaHusi AaHHbIX. /lucnepcus U cTaHIapTHOE OTKIOHEHHME YMCIIOBBIX
HabopoB. /lnarpamMmma paccenBaHusl.

DOnemeHTapHble COOBITUS ciy4aiiHoro ombiTa. CoydaiiHble coObiTHS. BepostHocTH
coObITHH. OTBITH C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU COObITUAMU. CitydaiiHbiii BbIOOp. CBS3b
MEXAY MaJOBEpPOSITHBIMU U MPAKTUYECKHU JOCTOBEPHBIMHU COOBITUSMU B MPUPOJE, OOIIECTBE U
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HayKe.
HepeBo. CBoMCTBA IepeBhEB: €AMHCTBEHHOCTh ITYTH, CYILIECTBOBAHNE BUCSYEH BEPIINHBI,

CBS3b MEXJy YHCIOM BepIMH W yucioMm pédep. IlpaBuno ymHoxkeHusa. Pemenuwe 3amau c
MTOMOTIIBIO TPadoOB.

[IpoTuBomnonoxusie coObiTus. Jumarpamma Oiinepa. OObeaMHEHHE € TEpECECYCHUE
coObITHil. HecoBmecTHble coObITHS. POpMyIia CII0KEHHS BEPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTD.
[IpaBuno ymuHoxenusi. HezaBucumsbie coObiTus. IlpeacraBienue skcriepuMeHTa B BUJIE JI€peBa.
Pemrenne 3a1a4 Ha HaxOKJAEHUE BEPOSITHOCTEN C ITOMOILBIO JIEPEBA CIIy4aiiHOTO 3KCIIEPUMEHTA,
nuarpamMm Disepa.

COJAEPKAHUE OBYYEHUS B 9 KIIACCE

[IpencraBieHue AJaHHBIX B BUJIE TAONIUL, TUarpamm, rpadukoB, HHTEPIpPETALUs TaHHBIX.
UreHnue u noctpoeHue Tabiauil, [uarpamm, rpakoB MO PeaJbHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. Couetanuss u 4yucio coueranuil. TpeyronbHuk Ilackans.
Pemenue 3aa4 ¢ UCronb30BaHUEM KOMOMHATOPHUKH.

I'eomerpuueckas BeposiTHOCTb. CilydaiiHbI BHIOOP TOUKH U3 (UTYphl HA IUIOCKOCTH, U3
OTpe3Ka U U3 Iyr'l OKPYKHOCTH.

Ucneitanue. Ycnex u Heynada. Cepust UCTIbITaHUM 10 iepBoro ycnexa. Cepusi UCIIBITaHUM
bepnymnu. BepositHocTu coObITHH B cepun ucnbiTaHuil bepHyim.

CnyuyaiiHas BelIMYMHA U paclipelielieHHe BeposiTHOCTe. Maremaruueckoe OXuJlaHUE U
nucnepcusi. [Iprumepbl MaTeMaTUYecKOro OXKUIAHHUSI KaK TEOPETUYECKOTO CPETHEro 3HaYeHUs
BEJIMYMHBI. MaTemMaTHuecKoe 0KUJIaHUE U IUCIIEPCUs CIIy4allHON BEMYMHBI «4YHUCIIO YCIEXOB B
CepHUM UCIBITaHUM bepHymm».

[Tonsarue o 3akoHe OonpIuX unceln. 3mepenne BEpOSITHOCTEH ¢ MOMOIIBIO 4acToT. PoJib
Y 3HAYCHHE 3aKOHA OOJIBIIINX YHUCEIT B IPUPOJIE M OOIIECTRE.

3) HIPEAMETHBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBbBI YYEBHOI'O
KYPCA «BEPOATHOCTD U CTATUCTUKA»

7 KJIIACC

Ilpeomemmusie pe3ynomamol 0C60eHUA NPOZPAMMbL YUEOHO20 KypCca K KOHUY 00yueHus
6 7 Knacce

Uurate mHbOpMaIuio, MPEACTABICHHYIO B TabMWIaX, Ha AWAarpaMMax, MpPEICTaBIIATH
JaHHBIE B BHJIC TAOJHWIl, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIEC (CTOJOYATHIE) W KPYTOBBIE) IO
MacCHBaM 3HAYEHHM.

OnuceiBaTh M HMHTEPIPETHPOBATH peaTbHBIC YHWCIIOBBIC [AHHBIC, MPEICTABICHHBIEC B
Tabyuuax, Ha Juarpammax, rpagukax.

Wcnonb3oBarh A8 ONMCAaHUS JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHKHU: CpeIHee
apudmernueckoe, MeuaHa, HauOOJIbIIEEe U HAMMEHbIIEe 3HAYEHUS, pa3Max.

HmeTp mpencTaBieHHe O CiIydallHOM M3MEHYMBOCTH Ha IpHUMEpax LEH, (PU3HUYECKUX
BEJIMYMH, AaHTPOIIOMETPUYECKUX JAHHBIX, WMETh MPEACTABJICHHE O CTaTUCTHYCCKOM
YCTOWYHUBOCTH.

8 KUIACC

Ilpeomemmuoie pe3yromamol 0C60EHUA NPOZPAMMbBL Y4EeOHO20 Kypca K KOHUY 00yueHus
6 8 Knacce

W3Bnexkatp um mpeoOpa3oBbBaTh WH(OpPMAIUIO, NPEICTABICHHYIO B BHIE TaOIHII,
auarpaMm, rpadyKoB, MPEACTaBIATh JaHHBIC B BUAE TaOIHI, AHarpaMm, Tpadukos.

OnuceiBaTh JaHHbBIE C TOMOIIbIO CTATUCTUUECKUX MTOKa3aTeNeil: CpeIHUX 3HAaUeHUN U Mep
pacceuBanus (pa3Max, IUCIIEPCUs U CTAHIAPTHOE OTKIOHCHHE).

Haxonuth 9acTOThl YMCIOBBIX 3HAYCHUN W YaCTOTHI COOBITHMH, B T.4. MO pe3yjbTaTaM
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M3MEPEHUH 1 HaOIIOICHUH.

Haxonuth BeposSTHOCTH ClIyd4alHBIX COOBITMII B OMNbITaX, 3Has BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUH, B T.4. B OIIBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonb3oBarh rpadguueckue MOJENU: JIEPEBO CIYYalHOIO 3KCIIEPUMEHTA, JAUarpaMMbl
Dlinepa, yuciaoBasi npsmasi.

OnepupoBaTh MOHATUSMH: MHOXXECTBO, IOJMHOKECTBO, BBINOJHATH OINEpAllUKd Haj
MHO>KECTBAMU: OOBEIMHEHHE, NEPECEUCHHE, NOMOIHEHUE, NEPEUUCIIATh IEMEHTh MHOXECTB,
MPUMEHSTH CBOWCTBA MHOKECTB.

Hcnonb3oBath rpapuyeckoe NpEJCTaBICHUE MHOXECTB U CBSI3€H MEXIy HUMH JUIS
ONMCAHUS MTPOLIECCOB U ABJICHUH, B T.4. IPH PELICHUU 3a/1a4 U3 APYTHX

9 KVIACC

Ilpeomemmnuie pesynomamol 0C60CHUA NPOZPAMMBL YHUEOHO20 KypCa K KOHUY 00yUeHus
¢ 9 knacce.

W3Bnexkatp u mpeoOpa3oBbiBaTh HMHPOPMANHMIO, TMPEACTABICHHYIO B  Pa3IMUHBIX
HUCTOYHUKAX B BUJE TaOnMl, IuarpaMM, IrpaduKoB, MPEACTaBIATh JaHHbIE B BUIE TaOMII,
ayarpamm, rpauKkos.

Pematp 3agaun opraHu3oBaHHBIM IEpeOOPOM BapUAHTOB, a TAKXKE€ C HCIIOJIb30BAaHHEM
KOMOMHATOPHBIX NPaBUJI U METOJIOB.

Hcnonb3oBaTh onucareabHble XapaKTEPUCTUKU 11 MAaCCUBOB YMCIIOBBIX JaHHBIX, B T.U.
CpeIHUE 3HAaUEHUS U MEpbl PACCEUBAHUS.

Haxonuth 4acToThl 3HaUE€HUN U YAaCTOTHI COOBITHS, B T.Y. HOJB3YSICh pPE3yIbTaTaMH
MIPOBEIEHHBIX U3MEPEHUMN U HAOIIOJCHUI.

Haxonutbh BepoATHOCTH CiydailHBIX COOBITHI B M3yYEHHBIX OIBITAaX, B T.Y. B OMbBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSMU, B CEPUSX UCIBITAHUN JI0 MEPBOTO yclexa, B
cepusixX UcnbITaHui bepHymn.

Nmets npencTaBieHre 0 CIIydallHOW BEJIMYMHE U O PaCIPEEICHUN BEPOSATHOCTEN.

Nmetp npencTaBieHue O 3aKOHE OOJIBIINX YUCEN KaK O IMPOSBICHUH 3aKOHOMEPHOCTH B
ClIydaifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIINX YKHCEN B IPUPOJIE U OOILIECTBE.
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