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MIOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma mo mareMaTHKE IS OOy4aroIuxcs C3afepKKOH MCHXHYECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOIO 00IIer0 0Opa30BaHus MOJTOTOBJIEHA HA OCHOBE
denepanbHOTO  TOCYJApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAapTa OCHOBHOTO  0OmIEero
obpazoBanus (IIpuka3z MunnpocBemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBoM toctuituu Poccuiickoit @eneparin 05.07.2021 r., per. Homep 64101)(nanee —
dI'OC O00), [IpumepHOi aanTHPOBAHHON OCHOBHOM 00pa30BaTEILHOM MTPOTrpaMMbl OCHOBHOTO
obmero oOpazoBaHusi OOyYarONIUXCS C 3aJCPXKKOM ICHUXWYECKOTO pPa3BUTHA (0J00pPEHHOM
pemearneM ®YMO no obmemy obpazoBanuto (mpotokon ot 18 mapra 2022 r. Ne 1/22)) (nanee —
ITAOOIT OOO 3IIP), IIpumepHoii pabodeil mMporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS IO
npeamery «MaremaTtuka»,lIpumepHol mporpaMMbl BOCIIUTAHMS, C YY€TOM PACIPEAEICHHBIX 110
KJlaccaM MPOBEPSAEMbIX TpPeOOBaHUN K pe3ylibTaTaM OCBOCHHUS AJANTHPOBAHHON OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsS OOYYAIOIIUXCS C 3aJCPIKKOM
MICUXMYECKOTO pa3BuTus. B pabouell mporpamme ydTeHbl ujaed U moioxkeHus KoHnenmuu
pa3BUTHsI MaTeMaTuyeckoro oopasoBanus B Poccuiickoii®denepanuu.

OO0mas xapakTepucTuka yueOHoOro npeamera «MareMaTuka

YueOuplii npeamer «MaTemaTuka» BXOJUT B NPEIMETHYIO 00JacThb

«Marematuka u uHpopmatrkay. OH cnocoOCTBYET Pa3BUTHUIO BBIYUCIUTEIBHONW KYJIbTYPBI H
JIOTUYECKOTO MBIIUIEHUs, (OPMUPOBAHUIO YMEHHS I0JIb30BAThCsSl AITOPUTMAMH, a TaKXKe
MPUOOPETEHUIO TPAKTHUECKUX HABBIKOB, HEOOXOAUMBIX B TOBCEIHEBHOM JKU3HHU 00YYAIOIIUXCS C
3I[1P. VYueOHBIA TpeaMEeT pa3BUBAaET MBIIUICHUE, MPOCTPAHCTBEHHOE BOOOpaKEHUE,
(GYHKIIMOHATBHYIO TPaMOTHOCTh, YMEHHUS BOCHPHHMMATh U KPUTUYECKH aHAJIU3UPOBATH
MH(OPMAIHIO, TIPEACTABICHHYIO B Pa3JIMYHBIX (hopMax.

OOyueHne mareMaTuke NaéT BO3MOXKHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3[1P Tounyio,
paloHaIbHYI0 U MH(OPMATUBHYIO peub, YMEHUE OTOMpaTh Hanbosiee MOIXOISIINE A3bIKOBBIE,
CHUMBOJIMYECKHE, TpauuecKue CpeAcTBa s BBIPAKEHHUS CYXIEHUM M HarIsIHOTO UX
MIPEACTABIICHHUS.

Heo6xouMbpIM KOMIOHEHTOM OOIIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUM SIBIISETCS
oO1iee 3HAKOMCTBO C METOJaMH MO3HAHUS JEHCTBUTEIBbHOCTH, MPEICTaBICHUE O NMpEeAMETe U
METOAaX MaTeMaTHKH, UX OTIMYUN OT METOOB JAPYTUXECTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00
OCOOCHHOCTSIX NMPUMEHEHHS] MAaTEMaTUKU JIJISl PELEHUS HAyYHBIX U NPUKIAJHBIX 3a7ad. Takum
o0pa3oMm, MaTeMaTH4YeCKOeoO0pa3oBaHNe BHOCUT CBOM BKJIaA B (hopMupoBaHue 0OIEH KyIbTyphl
YEJI0BEKa.

N3yueHne mareMaTHKH TaKXe CHOCOOCTBYET ICTETHYECKOMY BOCIMTAHHUIO YEJIOBEKa,
IIOHUMAHHAIO  KpacoTbl M  H3SIIECTBA  MAaTEMaTHYECKUX  PACCYXJCHHM, BOCHPHUATHIO
reoMeTpHUECKUX (HOpM, YCBOCHUIO HJI€d CHMMETPHUH.

f[Iporpamma oTpaxaeT cojepkaHue oO0ydeHHs MpenMery «MareMaTuka» ¢ y4yeToM
0co0bIX 00Opa3oBaTeNnbHBIX TOTpeOHOCTeW oOyuaromuxcs c¢ 3[IP. OBnageHue ydeOHBIM
npeaMeToM «MaTeMaThka» MPEACTaBISIET ONPEACICHHYIO CIOXKHOCTh i1 ydamuxcsa ¢ 3[1P. ¥V
oOyuatomuxcs ¢ 3[1P Hanboee BbIpakeHbl OTCTABAHUS B PA3BUTUHU CIIOBECHO-TIOTHYECKUX (HOpM
MBIIICHUSI, TIOATOMY a0CTPAaKTHBIE W OTBJICYCHHBIC KATETOPHUH MM TPYAHOJIOCTYMHBI. B TOXe
BpeMs TIPH CHEIHMATFHOM OOyYeHUH OOyYaroIiuecs MOTYT BBITIONHAThH 3a/IaHUs 10 aJITOPUTMY.
OHM BOCIPUMMYMBBI K TIOMOIIM, MOTYT BBITIOJIHUTh MEPEHOC HAa aHAJOTUYHOE 3aJlaHue
YCBOGHHOTO criocoba pemieHus. CHIDKEHUE pa3BUTHsI MBICITUTENBHBIX ONEpaluii U 3aMeIJIEHHOEe
CTAaHOBJICHHE JIOTUYECKUX JCHUCTBUN MPUBOIAT K HEIOCTATOYHON OCMBICIEHHOCTH COBEPIAEMbIX
y4eOHBIX NeUCTBUN. Y 00yJaromMXCsl 3aTPyIHEHBI CYETHBIE BBIYUCIICHUS, TPOU3BOUMBIE B YME.
B muchbMEHHBIX BBIYHMCIECHUSX OHU MOTYT MPOIYCKAaTh OAMH M3 MPOMEXKYTOUHBIX IIaroB. [lpu
paboTe C YHMCIOBBIMU BBIPAKEHUSMHU, BBIYUCICHHEM WX 3HAYEHUsS MOTYT HE YAEepKHUBATh
MPaBUJILHBIN TOPSIOK AeiicTBuil. [Ipu ympomennu, mpeoOdpa3oBaHUN BBIPAKEHUN YyUaIuecs C
3I1PHE MOTyT CaMOCTOSATENBHO MPUHSATH PEIICHUE O TIOCIE0BATEILHOCTH BBIMIOJTHEHUS ICUCTBUH.
KOHKpETHOCTh MBIIUIEHHSI OCJIOXKHSET YCBOCHHMS HaBbIKA PELICHUS YPABHEHUM, HEPABEHCTB,
CHCTEMBbI ypaBHEHUN. FIM MaJIoI0CTyITHO COBEpIICHHE 00PATUMBIX OTIEpaIUi.

Huzkuii ypoBeHb pa3BUTHS JIOTHYECKHX OTEpalldid, HEIOCTaTOuyHas OO0O0OIMEHHOCTh



MBILIUICHUS 3aTPYAHSAIOT H3ydeHue TeMmbl «DyHKIHMW»: TpU ONpeAeieHUU (PyHKIMOHAIBHON
3aBUCHUMOCTH, TMIpH ONHMCAHUW TpapUUecKOod CHUTyallMd, HCIOJb3ys TI'E€OMETPHUYECKHIA,
anreOpandeckuii, (yHKIMOHAIBHBIN sA3bIKH. Hepenko ywamuecs He BUIAT pa3HUIBI MEXKIY
00J1acThI0 onpeaesieHus] PYHKIIUU U 00J1aCThIO 3HAYCHH.

Pemienne 3amad cOnpsuKeHO ¢ TPYTHOCTSAMH O(POPMIICHHS KPAaTKOM 3arucH,IPOBEICHHS
aHaJM3a YCIIOBHUS 3a/a4d, BbIAeseHUs cymecTBeHHoro. OOyuarommuecs ¢ 3[IP 3arpyansroTcs
c/IeNaTh YMO3AK/IIOUEeHHE OT 00IIero K YaCTHOMY, HEPEIKO BRIOMPAIOT HEPALIMOHAIBHBIE CITIOCOOBI
peLIeHNs, HHOTAa OTPAaHUYMBAIOTCSI MAHUITYJISIIUSAMHU C YHCIIaMHU.

[Tpu u3yuenum reomerpuueckoro Mmarepuana oOydaromuecs ¢ 3IIP crankuBatorcs c
TPYAHOCTBIO JielaTh JIOTUYECKUE BBIBOJbI, CTPOUTH I1OCIIEOBATEIbHBIE PACCYXKACHHUS.
Henpounsle 3HaHHS OCHOBHBIX TEOpPEM TIE€OMETPUHU MPHUBOJUT K OIIMOKAM B pEUICHUH
reoMeTpuueckux 3agad. OOydarommecs MOTYT MOJIMEHHUTH (OpMYJTy, HEIPAaBHILHO MPUMEHUTD
teopeMy. K cepbe3HbIM ommuOKaM B peEIIeHWH 3a7ady MPUBOISAT HEJOCTATOYHO pPAa3BUTHIC
IIPOCTPAHCTBEHHBIE NPEACTaBICHUS. VM CII0)KHO BBIIOJIHUTD YEPTEXK K YCIOBHIO, B IMCbMEHHBIX
paboTaxoHU HE MOTYT MPUBECTH OOBSICHEHHUE K YEPTEKY.

ToyHOCTh 3alIOMUHAHUS M BOCIPOM3BEACHUS YUEOHOI0 MaTepuajla CHUKEHbI IONPUYNHE
cJ1ab0CTH MHECTUYECKON JIeATENIbHOCTH, Cy)XeHus oObema mnamsatH. OOywaromumes ¢ 3I1P
TpeOyercsi Ooibllle BPEMEHH Ha 3aKpeIUICHHE MaTepHualia,akTyaln3alus 3HAHUH MO Omope Mpu
BOCITPOU3BE/ICHUH.

g npeojonieHuss TpyOHOCTEH B H3yYeHMM YdyeOHoro mpeamera «MaremaThKay
HeoOxoauMa ajanTanus oO0beMa M XapakTepa ydeOHOro marepuana K

Yno3HaBarenbHBIM BO3MOXKHOCTSIM  ywamuxcst ¢ 3IIP. Cnenyer y4eOHbIM Marepuan
IPENOJHOCUTh HEOOJIBIIMMU MOPLMAMU, YCIOXKHSS €ro IMOCTENEHHO, H3bICKMBATh CIIOCOOBI
ajanTaluy TPYAHBIX 3a/JaHUN, HEKOTOpbIE TEMbl JaBaThb KaK O3HAKOMUTENIbHbBIC; MCKIIIOYATh
OTJENbHbIE TPYAHBIE J10KA3aTeNbCTBA; TEOPETUUYECKUN MaTepuan pPEeKOMEHIYeTCsl H3ydaThb B
nporecce IMPaKTUYECKOH JEeATENbHOCTH [0 pelleHuto 3aaad. OpraHudeckoe €JUHCTBO
MPAKTUYECKONH U YMCTBEHHOH JEATENIBHOCTH yYallluXCs Ha YPOKaX MAaTeMaTHKH CIIOCOOCTBYIOT
MIPOYHOMY M CO3HATEIbHOMY YCBOCHMIO 0Aa3MCHBIX MAaTEMaTHUECKUX 3HAHUN U YMEHU.

]_le.l'll/l " 3a1a41 U3y4YCeHHUusl yqeﬁﬂoro npeamMera «MaTteMaTHKa»

HpI/IOpI/ITeTHHMI/I ueuiAamu O6y‘leHI/I${ MaremaTuke B 5—9 Kiraccax sIBJISIOTCS:

" (opmupoBaHUE LEHTPAIBLHBIX MAaTEMAaTHMUYECKUX TMOHATUN (YMCIIO, BEIUYMHA, TeOMEeTpudecKas
durypa, TmnepeMeHHas, BEPOATHOCTb, (YHKIMA), O0OECIEUUBAIONIUX MPEEMCTBEHHOCTh W
MEPCIeKTUBHOCTh MaTeMAaTHUUECKOT0 00pa3oBanus ooyqarommxcs ¢ 3[1P;

® noaBseneHue oOydarommxcs ¢ 3[IP Ha MOCTYMHOM 1Jisi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTEeMAaTUKHd M OKPYKAIOIIEro MHpa, MOHMMAaHME MaTEeMaTHKW KakK YacTH OOIIeH KyIbTyphl
YeJI0BEYECTBA,

® pa3BUTHE WHTEIJIEKTyallbHBIX W TBOPYECKUX crocoOHocTel oOydwaromuxcst ¢ 3IIP,
MMO3HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKIUX YMEHUH, KpUTHYHOCTUMBIIIUICHHS, HHTEpeca
K U3yYECHUIO MaTEMaTUKH;

" (GopmupoBanue (QPYHKIIMOHATHPHOW MaTEeMAaTHYECKON TPaMOTHOCTH: yMEHHUS paclio3HaBaTh
MPOSIBIICHUS] MATEMATHUECKUX MOHATHIA, 00bEKTOB U 3aKOHOMEPHOCTEH B pealibHBIX KU3HEHHBIX
CUTyallUsAX W TpPU M3YYCHHH JPYTUX yU4EOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEUH U
3aKOHOMEpPHOCTEH, (HOPMYIHPOBATh UX Ha S3BIKE MAaTEMAaTUKH W CO3/1aBaTh MaTEMaTHYECKHE
MOJIeNIM, TPUMEHSATh OCBOCHHBIM MaTEMaTUYECKUM ammapaT [jis pelIeHUs MPaKTUKO-
OPUEHTHPOBAHHBIX 3a7a4, MHTEPIPETHPOBATH U OIIEHUBAThH MOJYyUYCHHBIE PE3yJIbTATHI.
JlocTikeHue 3THX 11eei o0ecreyBaeTcsl pelieHueM eIy oIuX 3a0ay.

" dopmupoBath y oOyuatommxcs ¢ 3[IP HaBblku y4eOHO-TIO3HABATENBHON J1E€ATEIHHOCTH:
MJIaHUPOBAHUE pabOThl, TOWCK PAIMOHAIBHBIX ITyTEH €€ BBIMTOJIHEHHS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

® CMOCOOCTBOBATh HMHTEJUIEKTYaJlbHOMY pPa3BUTHIO, (OpPMUPOBATh KadyecTBa, HEOOXOIUMBIE
YeNIOBEKY sl TOJTHOIIEHHOW )KU3HU B COBPEMEHHOM O0IIIeCTBE, CBOMCTBEHHBIE MAaTEMAaTHIECKON
JESTENIbHOCTH: SICHOCTH M TOYHOCTH MBICIH, UHTYUIMH, MPOCTPAHCTBEHHBIX IMPEACTaBICHUI,
CHOCOOHOCTH K MPEO0ICHUIOTPYAHOCTEH;



® ($hopMHUPOBATH KIIIOUEBBIC KOMIIETEHIINH YUAILIHXCS B paMKax IpeaMeTHOM obsactn «MaremaTnka
1 nH(OpMaTHKAY;

® pa3BUBATH MOHATUHHOE MbIILICHUs oOyyvaromuxcs ¢ 311P;

®  9ocylecTBIATh KOPPEKIUIO MMO3HABATENbHBIX IIporieccoB oOydarommxcs ¢ 3I1P,HeoOxoaumbIx
JUISL OCBOCHHS ITPOrPAaMMHOTO MaTepraia o yueOHoOMy IpeaMeTy;

® QOpeaycMaTpuBaTh BO3MOXKHOCTH KOMIICHCALUM 00pa3oBaTelbHbIX JAC(PUIUTOB B OCBOECHUM
IPEIIIECTBYIOLIETO MIPOrpaMMHOro MaTtepuana y oOywatromumxcs ¢ 3IIP m HepocTaTkoB B HX
MaTeMaTHYeCKOM Pa3BUTHH;

® cdopMHpPOBATH YCTONYMBBIM HHTEPEC YUAITUXCS K IPEIMETY;

® BBIABIIATH U PA3BUBATh MATEMATUYECKHE U TBOPUECKHE CIIOCOOHOCTH.

OcCHOBHBIE JIMHMM COJEpXKaHMs Kypca wmareMaTuku B 5-9 knaccax: «Yucma u
BBIUUCIICHUS», «Anredpa» («AnreOpanveckue BBIPAKEHUN», «YPAaBHEHHS M HEPABEHCTBAY),
«Dynkuny, «l'eomerpus» («I'eomerpuueckue ¢GUTYpel M HX CBOWCTBay, «l3MmepeHue
r€OMETPUUYECKUX BEJINYUH»), «BeposTHOCT, M craTucThKa». /[aHHBIE JMHUM pPa3BUBAIOTCS
napajiesIbHO, KaXKas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJTHAKO HE HE3aBUCHMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKkTe U B3aumozeiicTBuu. Kpome 3Toro, ux oObeAMHSIET JOrHYecKas
COCTaBJISAOLIAs], TPAAULMOHHO MPUCYIIas MaTeMaTUKe U IPOHU3BIBAIOIIAs BCE MAaTeMAaTUYECKHE
Kypchl U cojepkarenbHble JUHMU. CdopMmynnpoBaHHoe B DenepaibHOM TOCYAApCTBEHHOM
00pa3oBaTeIbHOM CTaHAAPTE OCHOBHOI'O 00Iero oopa3zoBaHus TpeOOBaHUE «yMETh ONEPHUPOBATH
MOHATHUSIMU: OIIpE/IeTIeHHE, aKCHOMa, TEOpeMa, JI0Ka3aTeabCTBO; YMEHUEPACIO3HABAaTh UCTUHHBIE
U JIO)KHBIE BBICKA3bIBaHMsI, IPUBOAUTH NMPUMEPHl U KOHTPIPUMEPHI, CTPOUThH BBICKAa3bIBaHUS U
OTPHIIaHUS BBHICKA3bIBAHUI» OTHOCUTCS KOBCEM KypcaM, a (pOPMHUPOBAHUE JIOTHYECKUX YMEHHN
pacripeiengercs 1o BceM roaMo0ydeHusl Ha YpOBHE OCHOBHOT'O 00IIero 00pa3oBaHMUsL.

Copnepxanue oOpa3oBaHHUS, COOTBETCTBYIOIIEE NPEAMETHBIM peE3yJbTaTaM OCBOECHMS
IIpumepHoil paboueil nmporpaMmel, pacnpeAeaéHHbIM MO rojaM OOydeHUs, CTPYKTYPHPOBAHO
TakuM oOpa3oM, uYTOObI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOIIpOCcaM 00ydYaroluecs
o0paliaaiuch HEOJHOKPAaTHO, 4TOObI OBJIAJCHHE MaTeMAaTUYECKUMHU HOHATHUSAMH M HaBBIKAMU
OCYIIECTBIISUIOCH  MOCHEAOBATENbHO W IOCTYNATENbHO, C  COOJIIOJIGHHEM  IPHUHIIMIA
IIPEEMCTBEHHOCTH, a HOBbIE€ 3HAHUS BKIIOYAIUCh B OOIIYI0 CHCTEMY MaTeMaTHYECKUX
npencraBieHnit  oOydaromuxcst ¢ 3[IP, pacmupss u  yrnyOnss e€, oOpa3ys MNpouHbIe
MHOXECTBEHHbIe CBsi3U. OOmme wnenu wu3yyeHuss ydeOHoro mnpeamera «MarteMaTHKay
npencrasieHsl B [IpuMepHoii pabouei mporpaMMe OCHOBHOTO 00111ero 00pa3oBaHHsL.

Oco0eHHOCTH 0TOOPA U aJANITALMHU YUeOHOT0 MaTepuaJsia Mo MaTeMaTHuKe

OOyuenue yyeOHOMY mpeameTy «MaremaTHKa» CTPOMTCS Ha CO3JJaHMM ONTHMAaJIbHBIX
YCJIOBHH ISl YCBOEHHUS MIporpaMMHOro mMarepuaina odydarommmucs ¢ 3[1P. bonbimoe BHuManue
ynensercss orOopy y4yeOHOro marepuaiga B COOTBETCTBHM C HPUHIUIIOM JOCTYITHOCTU IIpH
COXpaHEHHUU 00IIero 6a30BOTO YPOBHs, KOTOPBIM JOKEH MO COJEPXKAHUI0O U O00BEMYy OBITH
aJlanTUPOBAHHBIM JUIst oOy4aromuxcs ¢ 3[IPB cooTBeTcTBUU ¢ MX 0COOBIMH 00pa30BaTEIbHBIMU
norpebHocTsaMu. CrnexyeT oONeryuTh OBJaJeHHEe MaTepuaioMm oOywatomumucs ¢ 3I1P
MOCPEJICTBOM €ro JIETaJIbHOTO OOBSCHEHHS C CHUCTEMaTHYECKUM IOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKH

B mpuMeHeHNH 3HaHUH, UCTIOJB3YsI IPUEMBI aKTyaau3aliy (BU3yajbHas ONOpa, MaMATKa).
[IpumepHass mporpamma IpeAyCMaTpUBAeT BHECEHHWE HEKOTOPbIX M3MEHEHUM:

yMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEJIEHUHN, BBIHECEHHE OT/ICIbHBIX TEM MITUIENbBIX Pa3/IeoB

B MaTepuaibl it 0030pHOT0, 03HAKOMUTEIHHOT'O U3yUYEeHHUS.

HN3menenunst nporpaMmmsl B 59 kiaccax

Mamemamuka ¢ 5 u 6 K1accax

B o03HakOMUTENBHOM IJIAHE PEKOMEHAYETCS M3ydyaTh CIEAYIOIIUE TEMBIL:

«Pumckass wymepauus», «PaBHble ¢urype», «llumuaap, xonyc, map», «Kyo»,

«IIpssmoyronbeHbIN napasuienenumnen», «llepemenieHue Mo KOOPAUHATHON MPSAMOW»,

«Monyne umcnay, «YuciaoBble NPOMEXYTKH»; «Macmrad» (u3yyaercs B Kypce
«l'eorpadus»); «M300paxkeHne TreoMeTpuuecKux (Uryp Ha HEIMHOBaHHOM Oymare c



UCIOJIb30BAHUEM LUPKYJs, JIMHEHKH, YTOJbHHMKA, TPAHCHOPTHpa», «JlJIMHA OKpPYXHOCTH,
«IImomans kpyra», «llapamnensusie npsmeie», «llepnenaukyisapasie npsaMseie», «OceBas u
LEHTPAJIbHAs CUMMETPUN» (U3y4yaeTcsl B Kypce N€OMETPHH);

«beckoHeuHbIe TepHOANYECKHE AeCATHUHBIC Tpoou. [lecaTnynoe nmpubnmxenne 0ObIKHOBEHHON
IpoOm» (M3ydaeTcs B Kypce anreopsl).

CnenyeT yMEHBIINTh KOJIMYECTBO YAacOB HA ClIEAylOIIHUE TeMbl: «Pemenue noruueckui
3amaw», «JlimHa orpeska», «lllkane»y, «PacnpenenurenbHbplii 3aKOH YMHOXXEHHS», «3allHCh
MIPOU3BEACHUS ¢ OYKBEHHBIMU MHOXHUTEISIMIUY, «IlocTpoeHnEeKOHBUTYpaliil U3 4acTeil mpsiMoH,
OKpPY’KHOCTM Ha HEJIMHOBaHHOM M KkierdaToi Oymarey, «[emutenn wm kparnele. Ilpusnaku
nenumocTi», «Hanbonpmmii oOumiinenurens W HauMeHblnee oOmiee kpaTHoe. JlennMocTb
CYMMBI U IPOU3BEACHHUY.

«IIpuBenenue npobu K HOBOMY 3HameHaremno», «HaxokIeHue yacTu LEenoro M LeNororno €ero
qactu». «OKpyrieHue JecATUYHBbIX Apoleiy. «Pemenue 3amad nepeGOpoM BCEX BO3MOMKHBIX
BapuaHTOBy». «CocTraBieHne OyKBEHHBIX BBIPAKEHHUH MO YCIOBHUIO 33a1aum». BeicBoOoauBIINECS
4yachl MOKHO HCIOJb30BaTh Ha MOBTOpPEHME (B Hayajle MKOHIE y4yeOHOro roja), Ha M3ydyeHue
HanboJiee TPyAHBIX U 3HAYMMBIX TeM: B V Kiacce

— Ha pelleHHue YpaBHEHUH, NMpHUBeJIeHHe IpoOK K HOBOMY 3HAMEHATEII0, YMHOKEHUE UJIeTICHUe
JECSITUUHBIX ApoOel, usMmepeHue yrio; B VI kimacce — AeMcTBHUS € NOJOXKUTEIbHBIMU U
OTpULATEIIbHBIMY YHUCIaMH, PELICHUE YPABHEHUH, CII0KEHUE U BBIYMTAHUE YHCEII, COAEPIKAIINX
HENYI0 B JPOOHYIO YacTh, HA YMHOKEHHE U JICJICHNEOOBIKHOBEHHBIX JPOOeii.

Anzeopa

B o3HakOoMuUTENbHOM IJIaHE PEKOMEHAYETCS M3ydyaTh CIEAYIOLIUE TEMBI:
«Mppaunonansuble uyncina. [leicTBuTenbHble uucia», «CpaBHEHUE NEHCTBUTENBHBIX YHUCEIL,
apupMeTHIECKre ACUCTBUS C JICHCTBUTENBHBIMU uuCIaMu», «HaxoxaeHune mnpuOImKeHHBIX
3HAYEHUW KBaJAPATHOrO KOpHa», «Teopema Bueray, «Pemenns ypaBHEHUN TPETbEU U YETBEPTOU
CTEIIEHEN pa3yioKeHUEM Ha MHOXKUTENNY, « DyHKIMS y

=Vx 1 ee rpaduK», «IIOrpeIHOCT U TOYHOCT IPUOIMIKEHHS», «UeTHBIE U HedeTHbIE QYHKIMNY,
«Dynkmus y=x"», «DyHKuus y= ax?, ee rpaduk u cpoiicta. I'paduku GyHkmuil y= ax? + N u
y=a(x-m)?, «YpaBHEHHUE C ABYMs IEPEMEHHBIMH U erorpadui», «paduueckuii cnocod pemreHus
CUCTEMBI ypaBHeHU», «l300pakeHue

YuneHoB apupMETHYECKOW M TEOMETPHUUYECKOM MPOrpeccuii TOYKaMH Ha KOOPJIWHATHOM
MJIOCKOCTH. JIMHEWHBIN 1 3KCIOHEHIIMAIBbHBIA poCT. CII0KHBIE TPOLICHTHI».
Crnenyer yMEHBIIWTH KOJUYECTBO YacOB Ha H3ydeHHE TeM: «DopMmyiibDy,

«/lokazarenbCcTBO TOXAECTB», «JIMHENHOE ypaBHEHHME C ABYMs HEM3BECTHBIMUY,
«I'padvk TMHEWMHOTO YpaBHEHHUS C IBYMs MEPEMEHHBIMIUY, «I'paduueckoe pelieHne JTMHEHHBIX
YPaBHEHMI U CUCTEM JIMHEHHBIX ypaBHEHUID», «CBOICTBA KBapaTUUHON (DyHKIIMM».
BricBoOOAMBIIMECS Yachl PEKOMEHAYETCS HCIOJIb30BaTh: MJIs JIydlled HNpopabOTKH
HauOosee BaXHBIX TeM Kypca: «PemeHue ypaBHeHMI», «PelieHne cUCTEM ypaBHEHHI»,
«CoBMmecTHbIe AecTBUs ¢ Ipo0simuy, «IIpumeHeHre CBOMCTB apu(pMETHUECKOr0o KBaJpaTHOTO
KOpPHS»; Ha MMOBTOPEHUE, pEIIeHUE 3a/1a4,Ipeo0pa3oBaHNe BHIPAXKEHUH, a TAaKXKe Ha 3aKperyieHUe
M3y4YEHHOIO Marepuana.
I'eomempus
Crnenyer OCHOBHOE BHUMAaHHUE YIECIHUTh NMPAKTHYECKOW HAIIPaBIEHHOCTH Kypca, UCKIIFOUNB
U YOPOCTHB Hamboyiee CIOXHBIM JUIs BOCHPHUATHS TeopeThdyeckuil marepuan. Ha ypokax
reoMeTpUH HE0OX0JIMMO MaKCHMaJIbHO MCIIOJIB30BAaTh HATTISIAHBIE CPEJCTBA OOydeHus, OOJbIIe
MIPOBOJIUTH MPAKTHUECKUX paboT ¢ ydaluMmucs, pemars 3agaud. CTpouTh pelieHue 3ajgad npu
MTOCTOSIHHOM OOpalleHNH K HAIJISIIHOCTH — PUCYHKaM U YepTexkam.
O3HakOMHUTENBHO JaTh TeMbl: «TeopemMbl M JOKa3aTENbCTBO. AKCHOMBDY,
«/loxazarenbCcTBO OT MPOTHUBHOrO», «CyIllecTBOBaHWE M E€AMHCTBEHHOCTb INEPHEHIUKYISApA K
npsAMoi», «MeToJ reoMeTpruIecKuX MecT», «MeTtoj yiBoeHus: Meauane, « Teopema Paneca u
TEOpeMa O NPONOPLUOHAIBHBIX OTpe3kax», «lLleHTp Macc TpeyroiapHuka», «l3meHeHue
TPUTOHOMETPUYECKHUX (PyHKUNI TPU BO3pacTaHUNyTIa», «DOpMYIIbI 17151 paJuyCcOB BIIMCAHHBIX U
ONMCAHHBIX  OKPYXKHOCTEM  IPAaBUIBHBIX MHOIOYIOJBHUKOB», «YPaBHEHHE IPIMOI»,
«JIBmkenne», «CBoMCTBa ABMKEHUS», «TeopeMa 0 MPOU3BEACHUU OTPE3KOB XOp.I, TEOPEMBI O



IIPOU3BEIECHNN OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOW».

CrnenyeT yMEHBIIMTH KOJIMYECTBO 4YacoB Ha u3yueHue TeM: «CuMMeTpuyHble (DUTYpHI.
OcCHOBHBIE CBOMCTBa 0CEBOIl CUMMETPUNY, «LIeHTpanbHasi CHMMETPUS,
«[lapanmnenbupiii  mepenoc»,  «lloBopor»,  «IIpeoOpaszoBanme  momobus.  [lomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/ladyll Ha MOCTPOEHUE C MOMOUIbI LMPKYIS U
TUHENKNn», «JlekapToBbl KOOpAMHATHI Ha IJIOCKOCTH», «PermenuerpeyronsHukoBy», «llomobue
buryp».
BricBoOoaMBIIIECS Yachl UCIIOIB30BATh HA PEIICHHUE 33]1a4 U TIOBTOPEHUE.
Bepoamnocms u cmamucmuka

B cBsi3u ¢ TeM, YTO aHHBIM KypC BBI3BIBAET HAUOOJBIINE CIOXKHOCTU sl 00y4arOIIUXCs

c 3IIP, cBsi3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-JIOTUYECKOTO MBILUIEHHUS, €r0
U3Yy4YeHHE JOJDKHO CTPOMTHCS Ha 0a30BOM YpOBHE M JIOCTYIHOM JUIsl YYEHHUKOB MaTrepuale.
OcCHOBHOE BHUMAaHHUE CIEAYEeT YIEIUTh pa3fieliaM, CBSI3aHHBIMH C ITOBTOPEHHEM IPOMUJIEHHOTO
Marepuana, YBEIUYUTh KOJIMYECTBO YIPAXKHEHUNW U 3aJaHUM, CBS3aHHBIX C IPAKTHYECKOU
JESTENIbHOCTbIO 00YYarOLUXCSL.

HeobxonuMo mepecMOTpeTh COoAepKaHUE TEOPETUYECKOr0 MaTepuana M XapakTep ero
W3JI0KEHUS: TEOPETUYECKUI MaTeprall PEMOAHOCUTD B ITPOLECCE PEUIEHU 3a7a4 U BHIIIOJHECHUS
3aJlaHu¥ HarJISTHO-TIPAKTUYECKOTO XapakTepa; He TpeOoBaTh BHIBOJA M 3aIIOMUHAHUS CIIOKHBIX
dbopMyJI, pemieHusT HECTAaHIAPTHBIX, TPYMOEMKUX 3aJaHuid. Psn Tem cieayeTr u3ydarh B
O3HAKOMHUTEJILHOM IUIAHE.

[lpumepHass mporpaMma MPENOCTaBIsCT aBTOPY pabodeid mHporpamMMbl CBOOOAY B
pacmpesielieHuy MaTepuaia 1o YeTBEpTIM (TpuMecTpaM). Pactipenenenne BpeMeHH Ha N3YUYCHHE
TEM B TEYCHUE YUEOHOTO roj[a CAMOCTOSTEIBHO OIMPEILIIAETCIO0pa30BaTeIbHON OpraHu3aluen 1
3aBUCHT OT ocoOeHHocTel Tpynmbl oOydaromuxcs ¢ 3[IP m ux 0coObIx 00pa3oBaTEIIbHBIX
MOTPEOHOCTEH.

IIpumepHsbie BuabI JesiTeqibHOCTH oOydarommxcsi ¢ 3IIP, oOyciioB/ieHHbIE 0COOBIMH
o0pa3oBaTeIbHBIMH MOTPEOHOCTAMU U 00ecneunBaloIIUe
OCMbIC/IEHHOE OCBOEHME coaepKaHuu obpasoBaHuA no npegmeTy

«MaTteMaTHKa»

Copnepxanne BHJIOB JesTenbHOCTH oOyuwatomuxcs ¢ 3IIP ompenensercss ux ocoObIMu
oOpa3zoBarenbHbIMH OTpeOHOCTAMU. [Tomumo mmpoxo ucnons3dyembix B OOIT OO0 obmux ans
BceX 00yYaroIuXcsl BUJOB JESITEIbHOCTH CIEAYeT YCHIUTh BHUJIbI JAESITEIbHOCTH CHeln(UIHbIe
IUI1  JJaHHOW KaTeropuM JIeTeil, 00eCledYMBAIONIME OCMBICICHHOE OCBOECHHUE COJEPIKaHMS
00pa3oBaHUs 110 MPEAMETY: YCUICHHE MPEIMETHO-TIPAKTUYECKON JeITEeNbHOCTH C aKTUBU3AIMEN
CEHCOPHBIX CHCTEM; YepeOBAHNE BUIOB JIEATEIBHOCTH, 3aI€UCTBYIOIINX PA3IMYHbIE CEHCOPHBIE
CHCTEMBI; OCBOEHUE MaTepUaia ¢ OIIOPOH Ha aIrOPUTM; «IIOLIArOBOCTH» B U3YYEHUH MaTepUalIa;
HCIOJIb30BaHUE JIOMOJHUTEIBHON BU3yalbHON OMOPHI (CXeMbl, MIa0JIOHBI, OTIOPHBIE TAOJIUIIbI);
pEUEBOM OTYET O MPOLECCE U PE3YJIbTATE ACSITEIBbHOCTH; BBIOJIHEHHUE CIIELMAIbHBIX 3a/laHuM,
00ecneunBaIIUX KOPPEKIUIO PEryJsiui yueOHO-TI03HABATEeNbHOM JesTeNbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yibTaTa.

IIpumepHas TemaTnyeckas U TepMUHoOIOrndeckas jekcuka coorserctsyeT OOIT OOO.

Jns obyuaromuxcst ¢ 3IIP cyniecTBeHHBIM SBISIOTCS HpUEMBbl pabOThl C JIEKCHUYECKUM
MaTepuaaoM 1o npeamery. [IpoBoautcs crenunanbHast paboTa 1Mo BBEACHHUIO B AKTUBHBIN CIIOBaph
o0yyaroIuxcs COOTBETCTBYIOLIEH TepMHMHOJIOTMH. M3yuaemble TEepMHMHBI BBOZATCA Ha
MIOJIMCEHCOPHONW  OCHOBE, 00s3aTelbHA BU3yallbHAas MOJEP)KKA, AaITOPUTMBI pabOTBl C
OIIpEAEIIEHUEM, OTIOPHBIE CXEMBI JJIs1 aKTYyIM3aL[UM TEPMUHOJIOTHH.

Mecto yyeOHoro npeamera «MaTtemMaTuKka» B y4eOHOM IJIaHe

B cootBerctBuu ¢ ®enepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00miero oOpa3oBaHHs y4eOHBII mpeaMeT «MaTeMaTHKa» BXOIAWT B HPEAMETHYIO
obmnacth «MaTemaTuka u HHGOpMaTHKa» U ABISETCA 00s3aTeIbHBIM Ui u3ydenus. B 5-9 kimaccax



y4eOHBIN mpenMeT «MareMaTHKa

YTpamunnOHHO M3y4yaeTcs B paMKax CIEAYIOIIMX y4eOHBIX KypcoB: B 5-6 Kiaccax — Kypca
«MaremaTtukay, B 7-9 kimaccax — KypcoB «Anredpa» (BKIItOUasi 2IEMEHTHICTATUCTUKUA U TEOPHH
BeposiTHOCTEH) 1 «['eomeTpus». Hacrosiieit mporpaMmoii BBOAUTCS CaMOCTOSATEIbHBIN yaeOHbII
Kypc «BeposaTHOCTb U CTAaTUCTUKAY.

Hacrosmieit mporpaMmMoil mpeaycMaTpuBaeTcs BblieJIeHUE B Y4eOHOM IUIaHE Hau3y4yeHHe
MaTeMaTHKHU B 5—6 kitaccax 5 yueOHBIX 4acoB B HEJICIIO B TEYCHHUE KaXK0roroaa ooyuenus, B 7-9
Kjaccax 6 yuyeOHBIX 4acOB B HEJENIO0 B TEUCHHE KaXJ0ro roga oOyueHwus, Bcero 952 yueOHbBIX
Jaca.

Conepxanne yudeOHOro mnpeaMera «MaremaTnka», mnpeactaBieHHoe B IlpumepHoii
paboueii mporpamme, cootBercTByer @I'OC OOO, IlpumepHOil OCHOBHOH 00Opa3oBaTeIbHOMN
nporpaMMe OCHOBHOTO oOmiero oOpaszoBanusi, [IpuMmepHON amanTUPOBAaHHON OCHOBHOM
o0pa30BaTeNnpHON MporpaMMe OCHOBHOTO OOIIero oOpa3oBaHHsA OOYYAIOIIMXCS C 3a/IePiKKOU
MICUXUYECKOTO Pa3BUTHSL.

Temaruueckoe TMJIaHUPOBAHUE YYEOHBIX KypCOB M PEKOMEHAYEMOE pacIpeneieHHe
y4e0HOTO BpEMEHU JUIsl M3yUYSHUS OTACIBHBIX TEM, MPEUIOKCHHBIE B HACTOSIICH Iporpamme,
HAJ0 paccMaTpUBaTh KaK MPUMEPHbIE OPHUEHTHPHI B MOMOIILCOCTABUTENIO aBTOPCKON paboueii
MporpaMMbl M TPEXKIE BCEro YYUTENIO. ABTOp pabouel MporpaMMbl BIIpaBe YBEIUYHUTH
MPEIJI0KEHHOE YMCIO YYeOHBIX YacoB Ha TeMbl, TpeOyromue Oojee UIUTEIbHOrO0 H3Yy4eHUS
obOydatomumucsi ¢ 3[IP, wiM yMEHBIIUTH KOJIMYECTBO YAaCOB HAa TEMbI, H3y4dacMble Ha
03HAKOMHTEIFHOM ypoBHE. J[omycTUMO Takke JIOKalIbHOE MepepacipeiefieHue U MepecTaHOBKa
JJIEMEHTOB COJEP)KAHMUS BHYTPU JIaHHOro Kkjacca. KoiumdecTBO MpOBEpOYHBIX padoT
(TeMaTuyecKuil U UTOTOBBIA KOHTPOJIb KaueCcTBa YCBOCHUS Y4eOHOTO MaTepuana) W HX THII
(camocTOATENbHBIE U KOHTPOJIbHBIE PaOOThI, TECTHI) OCTAIOTCSI HA YCMOTpeHUEe yuutens. Takxke
yUUTENb BIPABE YBEIUYHUTh WIM YMEHBIIUTH YUCIO YUYEOHBIX 4acoB,0TBEAEHHBIX B [IpumepHoii
pabodeii mporpamMme Ha 00OOIICHHE, MOBTOPCHHE, CHUCTEMATH3AIUIO0 3HAHUNA OOYJarOIIHXCS.
EAuHCTBEHHBIM, HO MPHHIMIIAAILHOBAXHBIM KPUTEPHUEM, SIBISIETCS JOCTHIKEHUE PE3yJIhTaTOB
o0OyueHus1, yKa3aHHBIX B HACTOSIIEH TPOrpaMMe.

YIIPUMEPHA PABOYAA ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY. 5-6 KJIACCBI

e n3ydyeHus yuedOHOro Kypca

[TpropUTETHBIMH LIETAMU O0YUYEHHUSI MaTEMAaTHKe B 5—6 Kilaccax sIBJISIOTCS:

® [poJOJKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaT€MAaTUYECKUX TMOHATUH (YMCiO, BEIMYMHA,
reomerpuueckas  (Qurypa), 00ecCHeuMBAIOIIUX MPEEMCTBEHHOCTh M  HEPCHEKTHUBHOCTb
MaTeMaTUYeCKOTro 00pa30BaHUs 00yHaIOIINXCS;

® pa3BUTHE HWHTEIJICKTyaJlbHBIX W TBOpPYECKUX crocoOHocTel oOywaromuxcs ¢ 3IIP,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHI, MHTepeca K U3yYEHHI0 MaTEMATUKH;

® noaBseneHue oOydarommxcs ¢ 3[IP Ha MOCTYmHOM 1jii HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTE€MaTHUKHU U OKPYXKAIOILIEro MUpPa;

" (opmupoBaHue QYHKIIMOHATHHOW MaTEMaTHYEeCKOH TPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTUYECKHE OOBEKTHI B peabHbIX JKU3HEHHBIX CUTYAIUAX, IPUMEHATh OCBOCHHBIC YMEHUS
JUISL pelIeHUsl TPAKTUKO-OPUEHTUPOBAHHBIX3a]a4, HHTEPIPETUPOBATH MOJYUYEHHbIE PE3YJIbTAThI
Y OLIEHHBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYAIIUH.

OcHOBHBIE JIMHUU COJIEPKaHUS Kypca MaTeMaTUKH B 5—6 kiaccax — apupMeTudeckas u
reoMeTpuyecKkas, KOTOpble Pa3BUBAIOTCA MapajuIeNbHO, KaKJasi B COOTBETCTBUH ¢ COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBUCHUMO OJHAa OT APYToil, a B TECHOM KOHTAKTE M B3aUMOJICHCTBUMU.
Taxxe B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMHU alreOpbl U OMUcaTeIbHOW CTATUCTUKH.

Wzydenne apudmMeTndeckoro maTepuana HAauMHAETCS CO CHUCTEMATH3aIlUU U Pa3BUTHS
3HAaHUM O HATypajbHBIX YHCIaX, I[OJY4YEHHbIX B HaydajdbHOW 1koje. Ilpu sTOM
COBEPIICHCTBOBAHNE BBIYUCIUTEIHHON TEXHUKU B ((OPMUPOBAHUE HOBBIX TEOPETHUECKUX 3HAHHMA
COYETAaeTCs C Pa3BUTHEM BBIYUCIUTENLHOM KYJIbTYpbl, B YaCTHOCTU C O0y4YE€HHEM IpPOCTeHIINM
npuéMaM NPUKUJIKH U OLEHKU pe3yJbTaTOB BbIUMCICHUU. M3yueHue HaTypajdbHBIX YHCEN
MpoJ0JKaeTcs B 6 Kjlacce 3HAKOMCTBOMC HaualbHBIMU MOHSITUSIMA TEOPUU JAETUMOCTH.



Jpyroii KpynHbIi OJOK B COJEpX)aHUU apuPMETHYECKONH JTUHHM — 3TO Ipodbu. Hauanmo
M3y4YeHUs OOBIKHOBEHHBIX M JIECATUYHBIX IpoOed OTHECEHO K 5 Kiaccy. JTO TEpBBIA dTall B
OCBOCHUU JIpOOEi, KOT/1a TPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HI€IMU, HOHATUSAMH TeMbl. [1pu
3TOM pPacCMOTPEHHE OOBIKHOBEHHBIX IpoOeil B MOJHOM 00bEME NpPEIIECTBYET H3YyUEHHUIO
JECATUYHBIX Jpo0OeH, 4To 1eIeco00pa3Ho ¢ TOYKU 3PSHUS JIOTUKHU M3JI0KEHHUS YHCIOBOM JIMHUH,
KOrJla mpaBujia ACHCTBUM C JECATUYHBIMH JIPOOSIMH MOXHO OOOCHOBATh YK€ H3BECTHBIMU
JITOPUTMAaMH BBITIOJTHEHUS IEHCTBHIA ¢ OOBIKHOBEHHBIMHU JAPOOSMH. 3HAKOMCTBO C ACCATUYHBIMU
JIpoOSIMH PaCIIMPUT BO3ZMOXKHOCTH ISl TIOHUMAaHUs 00Yy4alOIUMUCS TPUKIIATHOTO MPUMEHEHHUS
HOBOHM 3alMCH NpU M3YyYCHHUU APYTHX MPEAMETOB U NMPU MPAKTUYECKOM HCIosib3oBaHuH. K 6
KJIACCy OTHECEH BTOPOH ATal B U3y4EHUH IpOo0Oeil, TJIe MPOUCXOTUT COBEPLICHCTBOBAHNE HABBIKOB
CpaBHEHHMsI W TpeoOpa3oBaHMsA JApPOOEH, OCBOCHHE HOBBIX BBIYMCIHTEIBHBIX AITOPUTMOB,
OTTa4MBaHNE TEXHUKU BBIYUCIICHUH,

§B TOM umncie 3HAUYEHUI BBIpAXEHUH, COJAepKAIMX M OOBIKHOBEHHBIC, U JICCATUYHBIE JPOOH,
YCTaHOBJICHHE CBS3€H MEX/1y HUMH, PACCMOTPEHUE IPUEMOB pellIeHHs 3a7ad Ha Apobu. B Hauane
6 KTacca MPOMCXOANT 3HAKOMCTBO C TIOHSATHEM MPOIICHTA.

Oco0eHHOCTHIO U3YUYEHHUS MOJIOKUTENIBHBIX U OTPULIATEIbHBIX YUCE SIBJIAETCS TO, YTO OHU
TaKKe MOTYT paccMaTpUBaThCS B HECKOJIBKO 3TamnoB. B 6 kiacce B Hadasie M3ydyeHUS TEMbl
«ITonmoxuTeNbHBIE U OTPULIATEIIBHBIE YMCIIA» BBIAEIACTCSA MOATEMA
«Ilenple yncnay, B paMKax KOTOPOM 3HAKOMCTBO C OTPHULIATEIbHBIMU YHUCIAMHU U JEHCTBUIMHU C
IIOJIOKUTEIIBHBIMU M OTPHULATEIIBHBIMA YHUCJIAMHM IPOMCXOJUT HA OCHOBE COJEPKATEIBHOIO
IIOAX0J1a. JTO MO3BOJISAET HA OCTYIIHOM YPOBHE II03HAKOMHUTD YUAIUXCS PAKTUYECKH CO BCEMU
OCHOBHBIMM IIOHATHAMM TE€MBI, B TOM YUCJIE W C IPaBWIaMH 3HAKOB IIPH BBIIIOJHEHHUH
apupmeTnueckux AencTBuil. MzydyeHue panvoHaIbHBIX YMCENT HA 3TOM HE 3aKOHYMTCS, a Oyder
MPOJOJDKEHO B Kypce aiureOpel 7 Kiacca, YTO CTAaHET CJICAYIOLIMM IMPOXOAOM BCEX
INPUHLIUIHNAIBHBIX BOIIPOCOB, TEM CaMbIM pa3JielieHue TPYJHOCTeH oOierdaer BOCHpUATHE
MaTepuaia, apacrnpeziesieHue BO BpEMEHH CIIOCOOCTBYET IMTPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOyueHMM pelIEHHIO TEKCTOBBIX 3aJad B 5—06 KjaccaX HCHOJIB3YHOTCA
apudmernueckue mTpUEMBI pelieHus. TeKCToBble 3aJayM, pellaeMble NpU  OTpabOTKe
BBIYHCIIUTEIBHBIX HAaBBIKOB B 5—6 Kiaccax, paccMaTpHUBAarOTCS 3aJadyd CIEAYIOLIUX BUIOB:
3a/layM Ha JBHWKEHHE, HA YacTH, Ha MOKYTKH, HAa paboTy U MPOU3BOIUTEIBHOCTh, HA MPOLIEHTHI,
Ha OTHOUIeHUs M mpornopuuu. Kpome Toro,o0ydaroniyecs 3HaKOMSTCS ¢ NpUEMaMM peleHHs
3a/1a4 nepebopoM BO3MOKHBIXBAPUAHTOB, yyaTcsl paboTaTh ¢ MHpOpMauei, IpeacTaBIeHHON B
¢dopme TabIuI] UIHIUArpaMM.

B [IpumepHoii pabodeil nporpaMme mperycMOTPEHO (GOPMUPOBAHKE MPONEAEBTUUECKUX
anreOpandyeckux MpeacTaBIeHUid. bykBa Kak CHMBOJ HEKOTOpPOTO YHCIAa B 3aBUCHUMOCTH OT
MaT€MaTHYeCKOr0 KOHTEKCTa BBOJIUTCA IIOCTEIIEHHO. bDyKBEHHas CHUMBOJMKA IIHUPOKO
UCMOJb3YETCsl MPEeXJe BCEro s 3allUCH OOIIMX YTBEPXAECHUN U NpeUIoKeHUH, Gopmyl, B
YaCTHOCTH JUJIS1 BBIYMCIICHHUS] TEOMETPUYECKUX BEIIMYHH, B KAUECTBE «3aMECTUTENS) YUCIIA.

B xypce «Marematukm» 5—6 KJ1acCOB IPECTABIICHA HAIJIAIHAS TEOMETPHsI, HallpaBIeHHAs
Ha pa3BUTHE OOpPA3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHHUs, N300pa3uUTENbHBIX
YMEHMM. JTO Ba)KHBII 3Tall B U3yUYEHUU T'€OMETPUU,KOTOPBIA OCYIIECTBISETCS HA HAIJISIHO-
MIPaKTUYECKOM YPOBHE, ONHUPAETCS] HA HAIJISIHO-00pa3Hoe MbllUIeHHne ooyyaromuxcs. bombias
pOJIb  OTBOJIUTCA IPAKTUYECKOM MAESATENBHOCTH, OIBITY, OJKCIEPUMEHTY, MOJEIUPOBAHMUIO.
OOyuaromuecs 3HaAKOMATCS ¢ T€OMETPUUYECKUMH (PUTypaMy Ha IJIOCKOCTU U B NMPOCTPAHCTBE, C
UX MPOCTEHIIMMHU KOHUTypalusIMH, ydaTcs H300pakaTh MX Ha HEITMHOBAHHOM M KJIETYATOU
Oymare, pacCMaTpUBAaIOT UX MPOCTEHIIIE CBOKCTBA. B miporiecce n3ydueHus HarisgHO reOMEeTpUn
3HaHUS, TOJNy4YeHHble OOYYalOIMMHUCS B HAYalbHOM IIKOJE, CHCTEMAaTH3HPYIOTCA H
PaCHIMPSFOTCS.

f{MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo ydeOHOMY IUIaHy B 5—6 KiaccaX H3ydaeTcsi MHTETPUPOBAHHBIA MpeaMeT
«MatemaTukay, KOTOpbIH BKJIIOYaeT apu(METHUECKHI MaTepuan M HarsAHYI T€OMETpHIo, a
TaKXKe MPOMNEIEBTUUECKUE CBEICHHS M3 anreOpbl, SIEMEHTHIJIOTUKA U Hayaja OMHCaTeIbHOM
CTaTHCTUKH.

VY4eOHbIN MIaH HAa U3YYEHUE MAaTEMAaTUKH B 5—6 Kilaccax OTBOIMT HE MeHee 5 y4eOHBIX
YacoB B HEJCIIO B TEUCHHE KaXO0T0 roja o0ydeHus, Bcero He MmeHee 340 yueOHBIX 4acoB.



Conep:xanue yueOHOro Kypca (1o rogam o0ydeHmus)

5 KJIACC

Hamypanvuwle uucna u uyno
HarypanbHoe uucio. Pan HatypanbHbeix uncen. Yucio 0. M300paxeHue HaTypaibHBIX
4Kcell TOYKaMU Ha KOOPJAUHATHOMN (YKCI0OBOM) MPSAMOM.
Mo3nLMOHHaA cUCTEMa CYUCNEHNA. PUMCKAA HYMepayua KaK npumep Herno3uyuoHHol cucmemsl

cyucneHus’. JecAaTnyHaa cuctema cy4MCNeHus.

CpaBHeHHE HaTypalbHBIX 4YMCEJl, CPAaBHEHUE HATYPAJIbHBIX YHUCEN C HYJIEM.
Crnioco0b1 cpaBHeHUs. OKpyIJIeHHE HAaTYPaJIbHbIX YHCEIL.

CrnoxxeHue HaTypalbHBIX 4YHCEJI; CBOWCTBO HYyJS IpPU CIOXKECHHH. BplunTaHume Kak
JeiicTBre, 00paTHOE CIOXKEHUIO. Y MHOKEHHE HATYypPAIbHBIX YHCEN;, CBOMCTBA HYJS M CIMHHIIbI
IIpU YMHOKEHUHU. JleneHue Kak eficTBue, 0OpaTHOE yMHOXKEHUI0. KOMIIOHEHTHI JIelicTBUI, CBA3b
Mexay Humu. llpoBepka pesynbrara apudmermdeckoro neictBus. I[lepemecTurenpHOe U
coYeTaTelIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXXEHUS, pacnpeoeiumenbHoe CEOUCMBO
(3aKOH) YMHOMCEHUS.

Hcnonb3oBanue OykB Ui 0003HAYEHMs] HEM3BECTHOTO KOMIIOHEHTa M 3allUCU CBOWCTB
apuMeTHIecKuX EHCTBUH.

Jdenumenu u KpamHeie 4ucna, pasnoXkeHne Ha MHOXWUTenu. NpocTble U coCTaBHble YMcAa.

MpusHaku deaumocmu Ha 2, 5, 10, 3, 9. [leneHne c OCTaTKOM.

CreneHp C HaTypajdbHBIM IIOKa3aTelieM. 3aluCh YHCIa B BUAE CYMMBI Pa3psiIHBIX
CllaraeMbIX.

YucnoBoe BbIpakeHHE. BbluMciaeHHe 3HAUeHMH YHCIOBBIX BbIPAKEHUH; MOPAIOK
BBIMIOJIHEHUST  JieiicTBUil.  Mcmonb30BaHWe TpHW  BBIYHMCICHUSAX  NEPEMECTUTENHHOTO |
COYETaTeNIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U YMHOXEHHUS, pacnpeoeiumenbHo20 C8oucmsa
VMHONCEHUSL.

Jpoou

[IpencraBnenue o qpodu Kak crocode 3arnucu 4acTu BeaTudrnHbl. OOBIKHOBEHHBIE TPOOH.

[IpaBuibHBIE U HempaBWIbHbIE Apoou. CMmemanHas JIpoOb;

13pecb u ganee KypcBom 0603HaYEHbI TEMbI, U3YYEHNE KOTOPbIX NPOBOAMUTCA B O3HAKOMUTE/IbHOM
nnaHe. NeaarorcaMocToATeNbHO onpeaenset obbem U3ydyaemoro matepmana.

finpeacTaBieHne cMellaHHOW 4pobu B BUAE HENPaBU/IbHOW AP06U U BblAENEHNE LLEe/IONYaCTU YMCNa U3
HenpasuabHOM Apobu. M3obparkeHne apobeit To4Kamu Ha ymcioBon npamoi. OCHOBHOE CBOMCTBO
npobu. CokpauieHue Opobel. lMpusedeHue Opobu K Hosomy 3HameHamesto. CpaBHeHMe Apobeii.

CnoeHue u BblunTaHne apobeit. YMHOXKeHMe 1 geneHne apobeit; B3anmHo- obpaTtHble apobu.
HaxoxcdeHue yacmu yeno2o u yesno20 no e2o 4acmu.

Hecstuunas 3anuck apooeit. [IpencraBienne aecATHIHON APpOOH B BUIE OOBIKHOBEHHOM.
N3o00paxkeHne AecITUYHBIX ApoOeil TOYKaMu Ha 4YUCIOBOUM mpsimMoi. CpaBHEHHE JECATUYHBIX
IpoOei.

ApundmeTnyeckme gencTeunaA ¢ gecatniHbimm apobamu. OkpyaneHue decamu4Hsix Opobed.

Pelnenne TeKcTOBBIX 32724



PelweHne TEKCTOBbIX 33434 apudmeTnyeckum cnocobom. PeweHue no2uyeckuxzaday. PeweHue
3a0ay nepebopom ecex 803MOIKHbIX 8apuaHmos. icnonb3oBaHMe NpUpeLleHnmn 3a4a4 Tabaumu, u cxem.

Pemienue 3amau, copepxaninx 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMYUHBI: CKOPOCTb, BpEMS,
paccTosiHue; I1eHa, KOJIMYECTBO, CTOMMOCTb. EIWMHUIIBI M3MEpeHHs: MacChl, 00bEMA, IICHBI,
paccTosiHus, BpEMEHHU, CKOPOCTH. CBSA3b MEXAY €AMHULIAMU U3MEPEHUS KX 101 BEINYNHBI.

Pemenre ocCHOBHBIX 3a71a4 Ha APOOH.
[IpencraBnenue NaHHBIX B BUAC TaOIHI], CTOJIOYATHIX JUATPAMM.
Harasinnasi reomeTpus

Harmnsinaple npencraBienus o Gurypax Ha IMJIOCKOCTH: TOUYKA, IpsMasi, OTPE30K,JIyd, YIoJ,
JIOMaHasi, MHOI'OYTI'OJIbHUK, OKPY’KHOCTb, Kpyr. Yrou. IIpsamoii, oCcTpbli, Tynoil U pa3BEPHYTHIC
YTJIBIL.

JnuHa oTpe3ka, METpUYECKUE E€AUHULBI JUIMHBL. J{IMHAa JIOMaHOW, NEPUMETP
MHOT'OYTOJIbHUKA. VI3MepeHune u NoCTpOEHHUE YTIIIOB € MTOMOIIBIO TPAHCTIOPTHPA.

HaFJIil[[HI)Ie MNpeaAcCTaBJICHUA O (bI/II“yan Ha IJIOCKOCTU: MHOT'OYTOJIbHUK; IMTPAMOYT'OJIbHUK,
KBaJIpaT; TPEYTOJIbHUK, O pageHcmee Queyp.

N30bparkeHne ¢uryp, B TOM 4Yucie Ha Knetyaton bymare. [TocmpoeHue KoHgueypayul u3
yacmeli npamoli, OKpy#HOCMU HA HeAUuHOBAHHOU U Kanemyamoli bymaze. Mcnonb3oBaHWe CBOMCTB

CTOPOH M Yyrnos NpAMOYroJibHMKa, KBagparta.

Hnomam, HpﬂMOerJII)HI/IKa u MHOFOyFOJH)HI/IKOB, COCTABJICHHBIX U3 HpﬂMOerJII)HI/IKOB, B
TOM 4rcie Guryp, n300pakEHHBIX Ha KJIeT4aToi Oymare. EMUHUIIBI H3MEPEHHS TUTOIIAIH.
HaenaoHele  npedcmasseHus O  NPOCMPAHCMBEHHbLIX  huaypax:  NpamMoy20sbHbIl

napannenenuned, Kyb, MHO202paHHUKU. M306paxceHue npocmeliwux MHO202paHHUKO8. PazeépmKu
Kyba u napannenenuneda. Co30aHue moodeseli MHO202paHHUKOB8 (U3 bymazu, npo8osaoKuU, naacmuauHa

uop.).

O6BéM npamoy20sbHO20 napasnenenuneda, Kyba. EOUHUYbI usmepeHus 06véma.

6 KJIACC

Hamypanvuvie uucna

{ApudmeTndeckne NEeWCTBHS ¢ MHOTO3HAYHBIMH HATypajJbHBIMU 4yuCIaMH. YHCITOBBIC
BBIPQXKEHUS, MOPSAOK IEHCTBHM, MCHONB30BaHUE CKOOOK. Vcmonmb30BaHUE MPU BBHIYUCICHUSX
MEPEMECTUTEIHLHOTO U COUETATEIFHOTO CBOMCTB CIIOKEHHUS U YMHOXEHHUS, pacnpedeiumenbHo2o
ceoticmea ymuodcenusi. OKpyriIeHUE HATYPAJIbHBIX YACEI.
denutenun v KpatHble yncna; Haubonswuli obwuli denumens U HauMeHbliee obujee KpamHoe.

Zeaumocms cymmsi u npoussedeHus. JeneHne c OCTaTKOM.

Jlpoou
OO0bIKHOBEHHAs Apo0b, OCHOBHOE CBOWMCTBO JpOOH, COKpalleHue apobdei. CpaBHeHHE U

ynopsaounBanue 1pobeil. Pemenue 3agau Ha HaXOXKIACHHWE YacTH OT IEJIOTO M IEJIOT0 MO €ro
gacTu. J[poOHOE 4mMCIO Kak pe3yibTaT neneHus. [IpencraBineHue necATUUHON IpoOU B BHJIE
OOBIKHOBEHHOH JpoOM U BO3MOXHOCTh IMPEICTABICHUS OOBIKHOBEHHOM JpoOu B BHUAE
necsTuuHOM. JlecaTuunble Apodbu M MeTpuyeckas cucreMa Mep. Apudmernyeckue IeiCTBUS U
YHCIIOBbIE BHIPAXKEHUS C OOBIKHOBEHHBIMHU M IECATUYHBIMH JPOOSIMHU.

OtHowienue. JledeHue B JaHHOM OTHOUIEHMH. Macwmab, TPONOPLHMSL.

[IpuMeHeHne nponopuuil Npu pelIeHUH 3aau.

[lonsiTue mponeHTa. Beruncnenue nponeHTa OT BEIMYUHBI U BETUYUHBI IO €€ MPOLICHTY.
BripaxkeHue mpoIreHTOB JECATUYHBIMH ApoOsMU. PemieHuwe 3amad Ha TpOIEHTH. BeipakeHne
OTHOILIEHUS BEJIMYUH B MIPOLICHTAX.

Ilonosxcumenwvhoie u ompuuyameésibHble Hucua



MonoxuTenbHble U oTpuuUaTenbHble yncna. Lenblie uncna. Modynab yucaa, 2eomempuyecKkas
uHmeprnpemayusa moodyaa 4ucaa. W3obparkeHne uucen Ha KoopAMHaTHOW npAmoi. Yucnoesie
MPOMEHYymKuU.

CpaBHeHue uncen. ApupmeTndeckue AeHCTBUS C IOJI0KUTEIbHBIMU M OTPULIATEIIbHBIMU
YHCIIaMU.

[TpsmoyronbHas cucremMa KOOpAMHAT Ha INIOCKOCTH. KoopIuHaThl TOUKM Ha MJIOCKOCTH,
aOcmucca u opausata. Ilocrpoenue Touek u Guryp Ha KOOpJHMHATHOM IIOCKOCTH.

Bykeennvie evipasrcenusn
MpumeHeHWe OYKB ANSA 3aMMCUM MaTeMaTUMYECKUX BbIpaXKeHU M npeanoxeHui. CBoicTea

apudmMeTUUYECKUX LOeNCcTBUN. bByKBEHHble BblpaM(eHUs U 4ucsa08ble M00CMAHOBKU. ByKkBeHHble
PaBEHCTBA, HAXOXAEHME HEW3BECTHOro KomnoHeHTa. dopmynbl; Gopmynbl nepumeTpa U naowaan
NPAMOYro/ibHMKA, KBagpaTa, 06véma napannenenuneda u Kyba.

Peuwienue mexcmoewix 3a0au
PelleHne TEKCTOBbIX 3a4a4 apMPpmeTmyeckmum cnocobom. PeweHue noauveckuxzaoay. PeweHue

3a0a4 nepebopom ecex 803MOMCHbIX 8APUAHMOS.

Pewenne 3amad, conepkainx 3aBUCUMOCTH, CBS3BIBAIOIINX BEJIMYUHBI: CKOPOCTh, BpEMH,
paccTosiHUE; 1I€Ha, KOJIWYECTBO, CTOMMOCTB; IPOU3BOAUTEIIBHOCTh, BpeMs, O00BbEM palbOTHI.
Eaunuubl u3mepeHus: macchl, CTOMMOCTH; PAacCTOSIHUS, BPEMEHH, CKOpocTH. CBs3b MEXIY
€AMHULAMU U3MEPEHUS KaXIOU BEIIMYUHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOLIECHHUEM, IPONOPLUUOHAIBHOCTBIO BEJINYUH,
IPOLIEHTAMU; pellleHNe OCHOBHBIX 3a]1a4 Ha JIpOOU U MPOLIEHTHI.

l0ueHKa u NpuKuodKa, okpyasneHue pe3yabsmama.
CocmaesieHue byKeeHHbIX 8blpaxceHul no ycaoeuto 3a0ayu.

[IpencraBieHne AaHHBIX C MOMOIIbIO Tabmuil ¥ Auarpamm. CtomOuarbie AMarpamMbl:
YTEHUE U NOCTpOoeHUE. UTEeHNE KPYTrOBBIX IUarpamm.
Hacnaonan zeomempus

Harnsgasie npencrasienus o purypax Ha MIOCKOCTU: TOUKA, IpSIMast, OTPE30K, Ty, Yo,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOIbHUK, OKPY>KHOCTb,KPYT.
BzaumHoe pacrionoxeHue 08yX MPAMbIX HA M70CKOCMU, napasnsaesnsHele psamele,

nepreHOUKyAsApHble npamele. U3mepeHne pacCTOAHUA: MeXay ABYMA TOYKAaMM, OT TOYKKU 40 NPAMON;
AIMHA MapLUpyTa Ha KBaZpaTHOM CeTKe.

M3mepeHne W NOCTPOEHWE YIAOB C MNOMOLLbIO TpPaHCNopTUpa. Buabl TpeyronbHUKOB:
OCTPOYrO/bHbIN, NPAMOYTO/IbHbIM, TYNOYrO/IbHbINA; paBHObeApPEHHDbIN, PaBHOCTOPOHHMWIA.
YeTbIpEXYronbHUK, MPUMEPbIYETbIPEXYTONbHUKOB. [PAMOYroNbHUK, KBagpaT: UCNO/b30BaHWE CBOMCTB
CTOPOH, YI/N0B, AMaroHanewn. M3obpaxceHue zeomempuvecKux ¢uayp Ha HenuHosaHHol bymaze ¢
UCrnosanb3o8aHUEM YUPKYAA, AUHelKU, y20/b6HUKA, mpaHcriopmupa. MocTpoeHna Ha KaeTyaTon bymare.

MepumeTp MHOroyrosbHuKa. lMoHATME naowaan ¢urypbl; eaAvHULbI U3MEPEHUA NaoWwaaum.
MpnbanxKEHHoe n3mepeHue naowaan Guryp, B TOM Yucie Ha KBagpaTHoOM ceTKke. [pubaurcéHHoe
usmMepeHue OfIUHbI OKPYHCHOCMU, raA0u,adu Kpyeaa.

Cummempus: yeHmMpasnbHasd, 0CEBAA U 3€PKANbHAA cuMmmempuu. [locmpoeHue cummempuyHbIxX
gueyp.

HazenadHele npedcmassaeHuUs 0 NnpocMpaHCMBeHHbIX Guzypax: rnapasnenenuned,Kyb, npusma,
nupamuoa, KOHyC, UuauHOp, wap u cpepa. N3o0bpaxeHue npocmpaHcmeeHHbIx ¢uayp. lpumepsi



pa38EpPMOK MHO202PAHHUKOB, UUAUHOPA U KoHyca. Co30aHue modesneli npocmpaHcmeeHHbIx ghuayp (u3

bymaeu, Npos8os0oKU, NAACMUAUHA U 0p.).

Kyba.

lMoHamue 06véma; eduHUYbI UsmepeHUs 06véma. Ob6BEM NPAMOY20/16HO20 napannenenuneoad,

[IPUMEPHASI PABOYAS I[IPOITPAMMA VYUYEBHOI'O KYPCA «AJI'EBPA». 7-9
KJIACCBI

esn u3yyenusi yaeOHOro Kypca

Anrebpa SIBJISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOH INKOJIBI: OHa OOECreyrBacT
HU3YYCHUC OPYIruX AUCHUIIINH, KaK C€CTCCTBCHHOHAYYHOI'O, TdAK W T'YMaHHUTApHOI'O LIUKJIIOB, eé
OCBOCHHE HEOOXOUMO JIJISl MPOJIOJDKEHUST 00pa30BaHMs UB TIOBCEAHECBHOW XHU3HH. Pa3ButHe y
O6yanOHII/IXCH Hay4YHBIX HpCIICTaBJICHI/IfI O MPOUCXOKIACHHUN
U CYUIHOCTH ajreOpanuecKkux aOCTpakiuii, crnoco0e OTpaKeHHs MaTeMaTHYeCKOW HayKoOi
SIBJIEHUU H pouccCcoB B IpUpOAC U O6HICCTB€, pojin MATEMATHYCCKOI0 MOJCIMPOBAHHA B
HAYYHOM TO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS U
KaueCTB MBIIUICHUS, HEOOXOAUMBIX Jis aJanTallid B COBPEMEHHOM IM(POBOM OOIIECTBE.
N3ydenue anreOpbl eCTECTBEHHBIM 00pa30M OOecleYrBaeT pPa3BUTHE YMEHUS HaOJI0IaTh,
CpaBHHMBATb, HAXOJAUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTH MBIIJICHWA, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATh CBOM JICHCTBUS M BBIBOJIBI, JOPMYJIUPOBATH YTBEPXKICHUS.
OcBoenue Kypca anreOpsl 00ecreyuBaeT pa3BUTHE JIOTHYECKOTO MBIIIUICHHS] O0YyYarOIINXCSI: OHH
UCTOJB3YIOT JCIyKTHBHBIC M WHAYKTUBHBIC DPACCYXJICHUsS, O0OOIIEHHE W KOHKPETU3AIHIO,
abctparupoBanne ¥ aHanormio. OOyudeHHEe anreOpe MpeArnoIaraeT 3HAYUTEIbHBIA O00BEM
CaMOCTOSITEIILHOU JICSITEIPHOCTH OOYYaIOUIMXCS, MO3TOMY CaMOCTOSITEIILHOE PEIICHHE 3aad
€CTECTBCHHBIM 00Pa30M SIBIIICTCS peau3alueil AeITeTbHOCTHOTO PHUHITUTIA O0yYeHUSI.

B cTpykType mporpaMMbl yaeOHOTO Kypca « Anredpa» OCHOBHOM IITKOJIBI OCHOBHOE MECTO

3aHMMAIOT COJepXKaTelbHO-METOANYECKUe TUHUM: «Uuclna WBBUUCICHUS»; «AnreOpanyeckue
BBIPAXKCHUS ; ((ypaBHeHI/ISI N HCPABCHCTBA»,
«DyHKIMKWY». Kaxaas u3 3TUX cofepkaTeIbHO-METOANYECKUX TUHUM pa3BUBAETCS HAIPOTSKEHUH
TPEX JIET U3YUYCHHS Kypca, ECTECTBEHHBIM 00pa30M MEPETUIeTasiCh U B3aUMOJICUCTBYSA C IPYTUMH
ero NUHUSAMH. B Xome m3ydeHus Kypca OOyYaroIIMMCS MPHUXOAUTCS JIOTUYECKU PaCCYk AATh,
HUCITOJB30BAThH TeopeTI/IKO-MHO)KeCTBeHHblf/'I SI3BIK. B CcBA3H ¢ pTUM HGJ'ICCOO6p33HO BKJIIFOUUTH B
MpOorpaMMy HEKOTOPbIE OCHOBBI JIOTMKH, TPOHHU3BIBAIOIINE BCE OCHOBHBIE pa3ieibl
MaTreMaThu4eckoro oOpa3oBaHUS U CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOIUMHUCS OCHOB
YHUBEPCATHHOTO MaTEeMaTH4eCKOro s3blka. TakuMm o00pa3oM, MOXKHO YTBEpXKIaTh, UTO
COJIepKATeIbHOM U CTPYKTYpPHOM  OCOOEHHOCTBIO Kypca «Anre0pa»  SBISIETCS  €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepx(aHHe eI «Yucna M BEIYUCICHUA» CIIYXKUT OCHOBOH JJISA HaHBHeﬁmeFO
M3YYCHHs] MAaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS JOTHYECKOTO MBIIIJICHHS,
CbOpMI/IpOBaHI/II-O YMCHUSA IOJB30BATHECA aJITOPpUTMaMH, a TAK¥XKE HpI/IO6peTeHI/IIO MMPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX JUIsI TIOBCEIHEBHOW >KWM3HU. Pa3BUTHE MOHATHS O YHCIE B OCHOBHOM
IIKOJIE CBS3aHO C pAlUMOHAIBHBIMM W HPPALUOHAIBHBIMM  4YUCIaMH, (HOPMUPOBAHHEM
MIPEJICTABICHUI O JEeWCTBUTEIHHOM

Yuucne. 3aBepiieHHE OCBOCHMSI YWCIOBOW JIMHWM OTHECEHO K CTaplieMy 3BeHY O0OIero
oOpazoBaHws.

CogepxaHue ABYX alre0pandecKux JHHUNA — « AreOpandecKre BIPAKEHUS» U

«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHUIO Y 00YUAIOIINXCS MATEMAaTHUYECKOTO
amnmaparta, He0OXOAUMOTO /ISl PEIIeHUs 3a7a4 MaTeMAaTUKH, CMEXHBIX MPEIMETOB U MPAKTHKO-
OPUEHTHPOBAHHBIX 3a7ady. B oOCHOBHON mIKOJIe YyU4eOHBI MaTepuall TPYHNIUPYETCsl BOKPYT
palMoOHANBHBIX BBIPAXKEHUH. Anredpa IEMOHCTPUPYET 3HAUEHHE MATEMAaTUKH Kak S3bIKa JJIs
MOCTPOEHUSI MAaTEMATHYECKUX MOJIETIECH, ONMMUCAHUS MPOIECCOB U ABJIEHUN peasbHOro mupa. B
3agadyu OGy‘-IGHI/ISI anre6pe BXOOAT TaKXKE nanLHeﬁmee PAa3BUTUC aAJITOPUTMUYICCKOTO MBIIIJICHUA,
HE0OXOUMOTr0, B YaCTHOCTH, JJII OCBOCHHS Kypca MHGOpPMATHKH, U OBJIAJICHHE HABBIKAMH



JeTyKTUBHBIX paccykaeHuil. [IpeoOpa3oBanre CHMBOIBHBIX (OPM BHOCHTCBOM CHEIM(PHUSCKUI
BKJIa/l B Pa3BUTHE BOOOPAXKEHUS, CIIOCOOHOCTEN KMaTEMaTHYE€CKOMY TBOPUYECTBY.

Conepxxanne  (QyHKIMOHAIBbHO-TpaMUYEeCKON JMHMM  HAlEeJIeHO Ha  IOJyyeHHe
HIKOJIbHUKAMM 3HAaHUHA O (YHKLUAX KaK BaXKHEHIIEeH MaTeMaTHYeCKOW MOJEIH Ul ONUCaHUs U
HCCIIeIOBaHMsI Pa3HO-00pa3HbIX MPOLIECCOB U SIBIECHUH B NpHpoJie U oduectse. M3ydenue 31oro
MaTepuasia CIIOCOOCTBYET Ppa3BUTHIO Yy OOYYaIOIIMXCS YMEHHUS MCIOIb30BaTh Ppa3jIMn4HbIC

BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMaTUKH — CJIOBECHBIC, CHMBOJWUYECKHUE, TpadudecKue,
BHOCHT BKJIaJl B ((OPMUPOBAHKE MPEACTABICHUI O POJIM MATEMATHKHU B Pa3BUTHH IUBUIU3AIIUU U
KYJbTYDBIL.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ydyeOHOMY TUIaHy B 7—9 Kiaccax u3ydaercst yueOHbIN Kype
«Anrebpa», KOTOPBI BKIIOYAET CIEAYIONME OCHOBHBIC pa3Jelibl COACpP KAHUS:
«Yucna W BBIYUCICHUS», «ANreOpanyecKue BBIPAKCHHS», «YPaBHEHHS H HEPaBEHCTBAY,
«DyHKIUN.
Y4eOHbIH II1aH Ha U3y4YeHHE alreOphl B 7—9 Kilaccax OTBOJIUT HE MEHee 3 yueOHBIX 4acoB
B HEJETI0 B TEUCHHE KaXXJIOTO roja oOydeHHs, BCero 3a Tpu roaa odydenus — He MeHee 306
y4eOHBIX YacoB.

Coaepsxanue yuyeOHoro xypcea (mo rogam odydenus)7 KJIACC

Yucna u sbiyucneHusn

PanuonanbHble YucIa

Jpobu OObIKHOBEHHBIE M JECATHYHbIE, MEPEX0J OT OJHOU (OpMBI 3amucH Ipodeil K
npyroi. IloHsATHE pallMOHAIBHOIO YUCIIA, 3alUCh, CPABHEHUE, YIIOPAJOUYNBAHNE PALIMOHAIBHBIX
yuces. ApupMeTnieckue IeiCTBUS ¢ pallMOHAIbHBIMU 4yHcliaMu. Pemenue 3agad U3 peaabHOU
IIPAKTUKNA Ha 4acTH, Ha

Ynpobu.

CrereHb ¢ HATYpaJIbHBIM ITOKA3aTeJIeM: OIpeIeICHIE, TPeoOpa30BaHNEBBIPAKCHHA Ha
OCHOBE OIPEJICICHHUS, 3aMTUCh OOJBIINX YHCEN.

[TpoueHTsl, 3anuch NPOLEHTOB B BUE IPOOH U JpoOU B BUJE MPOLEHTOB. TpHOCHOBHBIE
3a/1au¥ Ha IPOIEHTHI, PEIICHHUE 33714 U3 PeallbHOU MPaKTUKU.

HpI/IMeHeHI/Ie IMPU3HAKOB JACJIMMOCTH, PA3JIOKCHUC HAa MHOXKUTCIIMHATYPAJIbHBIX YU CCII.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE TIPSIMasi U 00paTHASIITPONIOPIIMOHATHHOCTH.

Anzebpauueckue svipasrcenusn

[lepemeHHbIe, YHCIOBOE 3HAYEHHUE BBIPAXKEHMS C MEepeMeHHOW. JomycTuMble 3HaYeHUS
nepeMeHHbIX. [IpeicTaBinenne 3aBUCUMOCTH MKy BEIMYMHAME B BHJIE (GOPMYITBI. BeraucieHus
1o popmyIam.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAKEHUH, TOXKIIECTBEHHO PAaBHBIC BBIPAKEHHS, IPAaBUIIA
npeoOpa3oBaHusl CyMM M NIPOU3BEACHUH, IPAaBUiIa PACKPHITH CKOOOK M MPUBEACHHUS MOTOOHBIX
CITaraeMpIX.

CBoiicTBa CTENEHH C HATYypaJIbHBIM MTOKa3aTeIeM.

OpnHousnensl 1 MHOrowIeHbl. CteneHb MHOrowieHa. CiokeHue, BBIYUTaHue, YMHOKEHUE
MHOTOWIEHOB. DOpPMYIIBI COKPAIEHHOTO YMHOXXEHHS: KBaJpaT CyMMBI W KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOUWIEHOB HA MHOKHUTEIIH.

Ypasnenua

VYpaBHeHUe, KOpEeHb YpaBHEHUS, MIpaBHUiIa MpeoOpa3oBaHus YpaBHEHUs, paBHOCUIBHOCTD
YpaBHEHU.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCJIO KOPHEW JIMHEWMHOIO ypaBHEHMA,
peleHre JMHEHHBIX ypaBHeHHH. CocTaBieHHWE YpaBHEHUW MO YCIOBHIO 3amaudd. PemeHue
TEKCTOBBIX 3aJa4 C [IOMOILBIO YPABHEHUM.



JluHeliHoe ypasHeHue ¢ 08yMA MepemeHHbIMU U e20 2paguk?. Cuctema [ABYX NMHERHbIX
YPaBHEHUI C ABYMA NepemMeHHbIMU. PelleHne cuctem ypaBHeHuiicnocobom noactaHoBKU. Mpumepsl
peLeHMA TEKCTOBbIX 3a/4a4 C MOMOLLbIO CUCTEM YPABHEHUIA.

Koopounamut u zpagpuxu. @ynkyuu

Koopaunara touku Ha mpsmoil. UucioBele mpoMexyTku. PaccrosHue mexay AByMms
TOYKaMU KOOPJAUHATHOU MPSAMO.

[IpsmoyronbHas cucrema koopauHar, ocu Ox m Oy. Abcuucca W opaMHATa TOYKU Ha
KOOpAMHATHON TuiockocTH. Ilpumepsl rpadukoB, 3amaHHbiXx (opmynamu. Urenue rpadukoB
pealIbHbIX 3aBUCUMOCTEH.

MoHaTne dyHKumMK. Npadumk dyHKumKn. CeolcTBa PyHKUMIA. JInHeHaa dyHKumA,eé rpaduK. Mpadumk

byHKRUMM y = kx + b. Fpaghuveckoe peweHue nuHeliHbix ypasHeHuUliu cucmem nuHeliHbIX ypagHeHUud.

2 34ecb U ganee KypcMBom 0603Ha4YeHbl TEMBbI, Nn3y4yeHmne KoTopbiX NpoBOANTCA B
O3HaKoOMUTEeIbHOM NnaHe. [NegarorcamocToATeNbHO onpeaenser obbem n3yyaemoro martepuana.

8 GKJIACC

Yucna u eéviuucienus
KBagpaTHbli KOpeHb W3 uucna. [lloHasmue 06 uppayuoHAabHOM uYucae. JecamuyHble

npubnuXceHua UppaAyUOHasbHbLIX 4Yuces. CBOWCTBA apUPMETMUECKUX KBagpaTHbIX KOpHEN M WUX
NpUMeHeHne K NpeobpasoBaHMIO YNCI0BbIX BbiParKeHU U BbluMcaeHnam. JelicmeumersibHsie Yucna.

Crenens c 1eNbIM TIOKa3zareneM 1 e€ cBoiicTBa. CTaHmapTHas 3aMKCh YUCTa.
Anzebpauueckue eviparxcenusn
KBaaparHbiii TpExusieH; pa3yiokKeHUue KBAJPATHOTO TPEXWICHA HA MHOKHUTENH. AnreOpandeckas
npo6b. OCHOBHOE CBOWCTBO airedpanyeckol Apoou.
CnoxxeHue, BBIUMTAHUE, YMHOXEHHE, JeJeHHe anredpandeckux Apobel. PamnmonanbHbIE
BBIPOXKEHHS U UX MTpeoOpa3oBaHUe.
Ypasnenus u nepasencmea
KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buema.
Pemenne ypaBHeHMId, CBOAAIIUXCS K IJWHEHHBIM W KBaJpaTHbIM. [Ipocreiimme apoOHO-
palnMoHaIbHBIC YPAaBHECHHS.
paguyeckaa uHmepnpemayusa ypasHeHuli ¢ 08ymAa nepemMeHHbIMU U cucmem suHelHbIX

ypasHeHuli ¢ 0symsa nepemeHHosIMU. TpumMmepbl peleHns CUCTEM HESIMHENHbIX YPaBHEHUN C AByMmA

nepemeHHbImn.

Perienne TeKCTOBBIX 337a4 aIreOpandecKkuM CrocoooM.

UuciioBble HEpaBeHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IIEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHBIE HEpPaBEHCTBA C OJHOM IepeMeHHOH. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

Dyukyuu
[Tonstue ¢pynkuun. O61acTh OnpeaeseHusl 1 MHOXKECTBO 3HAYCHUN (PYHKLUH.
CrniocoOb1 3amanust QyHKITHIA.

I'padux ¢ynkumu. Urenue cBOUCTB GyHKuMU no e€ rpaduky. [Ipumepsirpadukos
(GYHKIMH, OTpaXKaIOLINX peallbHbIE MPOLIECCHI.

OyHKIUH, OMHUCHIBAIONIUE MPSIMYIO U 0OpaTHYIO PONIOPLUOHATBHbIE

3aBUCMMOCTU, UX rpadukn. dyrkuumn y = x2,y = x5,y =x, y =k I'p%b_l.wecme



peuwieHue ypasHeHul u cucmem ypasHeHud.

9 KJIACC

Yucna u ebrvucneHusn

JelicTBUTEIbHBIE YU CJIA
PauunoHanbHble YNCNa, UPPAYUOHAbHbIE YUCAA, KOHEeYHble U beCKOHeYHble 0ecamuyHble Opobu.

MHoxcecmeo OelicmesumersnbHbix Yuces; OelicmeumesibHble 4YUCaAd KAK BecKoHeyHble 0ecamuyHbie
Opobu. B3zaumHo 00HO3HA4YHOE coomeemcmeue Mexoy MHoXecmeom OelicmeumersibHbIX 4vucen u
KoopOuHamHouU npamod.

CpasHeHue OelicmaumesnbHbiX 4uces, apugpmemudeckue Oelicmsusa ¢ OelicmsumesibHbIMU
yucnamu.

HN3mepenus, npudJInKeHUs1, OLEHKH

fPasmepbl 00BEKTOB OKPYIKAIOLIETO MUPA, AJIUTEIBHOCTD MPOLIECCOB BOKPYKAIOIIEM
MHpE.

[TpuOnmx€HHOE 3HAYEHHME BEJIWYUHBI, TOUHOCTb NpuOIMKeHus. OKpyrieHUeyucel.
IIpuknaka 1 oLleHKa pe3yJIbTaTOB BEIYUCICHUIA.

ypaBHEHUﬂ U HepaeeHcmeda

YpaBHeHus ¢ 0HOI epeMeHHOM
JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOASIIMXCA K JIMHEWHBIM. KBagpaTtHoe
ypaBHeHue. PenieHue ypaBHEHHH, CBOJSALIMXCS K KBaJIpaTHBIM.

BukBagpatHoe ypaBHeHue. [pumeps! peweHuUa ypasHeHUl mpemeoeli u YyemsépmolicmeneHel

passioneHuem Ha MHoxcumendu.

Pemenue npoOGHO-paliiOHaNbHBIX YpaBHEHUN. Perienne TeKCTOBBIX
3a/1a4 anredpanyeckuM MeTo1oM.CrucTeMbl ypaBHeHHUI

VYpaBHeHHe ¢ OBYyMs MEPEMEHHBIMU M ero rpaduk. PemeHue cuctem IBYXJIUHEHHBIX
YPaBHEHUN C [BYyMs INE€pEeMEHHbIMU. PellleHHe cuCTeM ABYX ypaBHEHUN, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoW creneHu. ['paduueckas UHTepHpeTalusi CUCTEMbl YpPaBHEHUH C
IBYMsI IEPEMEHHBIMHU.

Pemienne TekCTOBBIX 3a7a4 anreOpandecKuM CriocoOoM.
HepaBencrBa
YuciioBbIE HEPABEHCTBA U UX CBOWCTBA.

Pemenne NMHENHBIX HEPaBEHCTB C OJHOW IEPEMEHHOM. PenieHue cUCTEM JIMHEMHBIX
HEpaBEHCTB C OJHOM mepeMmeHHoW. KBaaparHble HepaBeHCTBa. I'paduueckas MHTEpIpeTaIus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

Dyukyuu

KBanpatnunas ¢ynkuus, e€ rpaguk u cBoiictsa. [lapabona, KOOpAHMHATHIBEPIINHBI
napaboJIbl, 0Cb CHMMETPHUH MapadoJIbl.

Fpadukun GyHKUMN: y = kx,y = kx + b,y = X,

W = x, Yy = % u ux cpoiicrpa.
x

Yucnosvie nocnedosamenbvHocmu

OmnpenesieHue u cNOCoObI 3aJaHNS YMCJIOBBIX NMOCJI€10BATEJIbHOCTEH
[loHsiTHE YKMCIIOBOM MOCIEN0BATENBHOCTH. 3a/IaHUE TOCIEA0BATEILHOCTUH PEKYPPEHTHOM
dhopmysoit 1 popMyIion N-TO WiIeHa.



Apudmernyeckasi M reomeTpruyecKasi Nporpeccuu

Apudmernueckass U reomerpuueckas — mporpeccud.  DopMmysnbl  N-TO  4YJeHA
apu(METHYECKON U TEOMETPUIECKOI MPOrPeCcCHii, CyMMBI IIEPBBIX N YJICHOB.
N306parxceHue uneHos apugpmemuyeckol u 2eomempuyeckol npoepecculi MoYKamu Ha

KoopOuHamHol riaockocmu. J/TuHeliHbIl U 3KCIOHeHYuasabHbil pocm.Cr10MHble NpoyeHmMsl.

IIPUMEPHAS1 PABOYAS IIPOTPAMMA VYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI

Ienn n3yvenust yued0HOro Kypca

O6mue nenu u3ydenus yueoHoro kypca «I'eomerpus» npeacrapiers B [IOOIIOO0O0. Ouu
3aKJII0YAIOTCS, IPEKIE BCETO B TOM, UTO HA YPOKaX T€OMETPUM 00YUarOIUICS yUYUTCSI IPOBOIUTD
JIOKa3aTEJIbHBIE PACCYXICHMSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHMS, OKA3bIBaTh HCTHUHHBIE
YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPSI K JIOKHBIM, IPOBOAUTH PACCYKIECHUS «OT IIPOTUBHOIO»,
OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (GopMynupoBaTh OOpaTHbBIE YTBEpKAcHUsA. B oOyueHuu
YMEHHMIO pPacCyXkJaTb COCTOMT Ba)XHOE BOCIMTATEIbHOE 3HAYCHHE M3YyYEHUS TIE€OMETpUH,
IIPUCYILIEE UIMEHHO OTE€YECTBEHHOM MaTeMaTU4EeCKOM IIKOJIE.

Bropoi 1enplo n3y4eHusi FEOMETPUM SBIIECTCS UCIOIb30BaHUE €€ KAKUHCTPYMEHTA IIPU
pELIeHNH KaK MaTeMaTUYEeCKUX, TaK U MPAKTUYECKUX 33/1a4, BCTPEUAIOIINXCS B PEAJIbHOM KU3HU.
OTOMY COOTBETCTBYET BTOPAsl, BBIYMCINTEIbHASIINHUSA B U3yYEHUU I'€OMETpUH B mikouse. Jlis
TOTO YYHUTEII0 PEKOMEHIYyeTcs TOoAOWpaTh 3ajadyd MPAKTHYECKOTO  XapakTrepa Ul
paccMaTpUBaeMbIX TEM, YUYUTh OOYyYaIOLIMXCS CTPOUTh MaTeMaTHUECKUE MOJAEIH peallbHbIX
KU3HEHHBIX CUTYyalUd, MPOBOAUTH BBIYUCIECHHUS M OLEHUBATH aJ€KBATHOCTb IIOJYyYEHHOTO
pesynbrara. KpailHe BakKHO NONYEPKMBATh CBSI3M TIE€OMETPUM C JAPYTUMHU IpEeIMETaMy,
MOTHBHPOBaTh  HCIOJNB30BaTh  ONPENEICHUS  T'€OMETPHYECKUX (GUryp W  IOHATHH,
JI€MOHCTPHPOBATh IPUMEHEHHE MOIYYEHHBIX YMEHUH B (U3UKE M TEXHHUKE. DTH CBsI3UHauOoee
SIpKO BUJIHBI B TeMaX «BekTopb», « TpUroHoMeTpruyecKkue COOTHOLLIEHUS,

«Metoz koopaunat» u «Teopema [Iugaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY TUTaHy B 7—9 Kitaccax u3ydaercst yueOHbBIH Kype
«I'eomeTpus», KOTOPBIM BKIIIOYAET CIIEAYIOIIME OCHOBHBIE pPa3felibl COJEp>KaHUS:
«l"eomeTrpuueckue GUTYpPHI U UX CBONCTBa», «/3MepeHne T€OMETPUUYECKUX BEIIMYMH»,a TaKKe
«JlekapToBbl -KOOpAMHATBI HA IUIOCKOCTW», «BekTopb», «JIBMKEHUS IUIOCKOCTH» U
«IIpeoOpazoBanus MOJOOUN.
Y4eOHbIii T1aH IpeycMaTpUBaeT U3yYeHHe TeOMETPUH Ha 0230BOM YpOBHE, UCXO/IS U3 HE
MeHee 68 yueOHBIX 4acoB B y4eOHOM r'oJTy, BCETO 3a TPH T'o/1a O0yUIECHUs

— "e meHee 204 gacos.

Conep:xanue yueoHoro kypca (no rogam odyuenns)7 KJIACC

Havansneie nonstus reomerpun. Touka, npsMas, OTpe30K, JIyd. Yroa. Buasl

YlyrnoB. BeprukanbHbie U cMexHble yribl. buccektpuca yrina. JlomaHas, MHOTOYrOJIbHHK.
[TapannenbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.
CummempuyHsie ¢uzypsl. OcHosHbIe ceolicmea ocegoli cummempuu?. NpUMepPbICUMMETPUN B

OKpY:KatoLLem mupe.

OCHOBHblE MOCMPOEHUS C MOMOULbIO YUPKYAA U AUHEKU.

Tpeyronbauk. BeicoTra, Memmana, OWCCEKTpHca, WX CBOWCTBAa. PaBHOOempeHHBIN U
PaBHOCTOPOHHUN TPEYTrOJILHUKU. HepaBeHCTBO TpeyrojibHUKA.
CBoiicTBA W TMpU3HAKK PAaBHOOCAPEHHOTO TpeyrojbHHUKa. [Ipu3Haku paBeHCTBa



TPEYTrOJIbHUKOB.
CBolicTBa M NPU3HAKK NapauIenbHbIX NpsAMbIX. CymMMa YIJIOB TPEYTOJbHUKA.
Buemnue yrisl TpeyrojapHUKa.

[TpsimoyronbHbIl TpeyroabHUK. CBOMCTBO MEIMaHbl IPSIMOYTOJIBHOIO TPEYTOJBHUKA,
IpoBEACHHOM K rumnoreHys3e. IIpu3Haku paBeHCTBA INPSIMOYIOJBHBIX  TPEYTrOJIbHUKOB.
[IpssMOyTONBHBIN TPEYTONBHUK ¢ yTiioM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEeHCME0 mpey20bHUKA, HEPABEHCTBO O JJIMHEIOMAaHOM,
Teopema o 0oJbIleM yriie ¥ 0oJbllel CTOpOHE TpeyrojabHUKa. [leprnenauKyisip 1 HakJIOHHas..

leomempuyeckoe mecmo moyeK. buccekTpuca yrna n cepeanHHbIN NepneHaAnKyaap K oTpesKy

KaK reomeTpnyecCkmne mecrta To4ek.

OkpyXHOCTb U KpYI, XOpAa W JAHaMeTp, UX CBoicTBa. B3aumHoe pacnosioxeHue
OKpY’KHOCTH U npsiMoil. KacarenbHas u cexymas k okpykHOCTH. OKpy>KHOCTb, BIIMCAHHAs B YT OJL.
Brucannas u onucanHas OKPY>KHOCTHU TPEyTOJIbHUKA.

8 KJIACC

Yerpipéxyronbauku. [lapamnenorpamMm, €ro INnpuU3HakKd M CBOWCTBA. YacTHbIE ciydau
napajuiesorpaMMmoB (NIpsSIMOYTOJIbHUK, poMO, KBaapaT), UX NPU3HAKK U CBOMCTBa. Tpamenus,
paBHOOOKas Tparnenus, e€ CBOWCTBa U Mpu3Haku. [IpsMoyronapHas Tpamnenus.

Memoo ydsoeHua meduaHsl. LileHmpansHas cummempus.

Teopema ®asneca u meopema 0 MPONOPYUOHANbHbIX Ompe3Kax. CpeaHNE NMHUUTPEYTONbHUKA U
Tpaneuuu. LleHmp macc mpey2osbHUKQ.

Modobue mpeyz0nbHUKO8, KO3gguuueHm nodobusa. [lpusHaku nodobusa mpey20/b6HUKOS.
MpumeHeHWe Noo6MA NPU PeLLeHNM NPAKTUYECKUX 3a4au.

CaoiicTBa miomaaei reomerpudeckux Guryp. @opMmynbl Ui MIOMIAIU TPEYTONbHUKA,
napajuiesorpamMmma, pom0a u tpaneruu. OTHOIIEHUE TI0Ia el MOA00HBIX hUryp.

Brruncnenue miomaneid TpeyroJlbHUKOB M MHOTOYTOJNIBHUKOB Ha KIeT4aroiidymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pereHUUIPaKTHIECKIX
3aad.
CuHyC, KOCHHYC, TaHT€HC OCTPOrO yria MPSIMOYTOJIBLHOTO TPEYrOJIbHUKA.

3 3pecb U ganee Kypcnsom 0603HaueHbI TEMbI, N3y4eHMe KOTOpPbLIX NPOBOANTCA B O3HAKOMUTE/IbHOM
nnaHe. MNegarorcamocToATe/IbHO onpegender obbem M3y4aeMOro matepumana.

§(OcHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO. TpUroHomMeTpuueckue GpyHkuuu yrios B 30°, 45°
u 60°.

BriicanHble U LeHTpalbHbIE YIJIbI, YTOJI MEXIY KacaTelbHOH W XOpAOH. YTJIbl MEXIY
XOpJIaMH ¥ CeKyIIUMU. BrircaHHbIE U ONTMCaHHBIE YeTHIPEXYTOIBHUKH. B3anMHOe pacnonoxenne
IBYX oKpyxHocTel. Kacanue okpyskHocteil. O01ue kacaTesbHbIe K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrio oT 0° 7o 180°. OcHOBHOE TpUTOHOMETPHUYECKOE
TOXecTBO. DOPMYIIBI IPUBEICHUS.
Pemenne TpeyroiapHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PerieHue
MPAKTUYECKUX 33]1a4 C UCIIOIH30BaHHUEM TEOPEMbI KOCHHYCOB U T€OPEMBI CUHYCOB.
MpeobpazosaHue nodobus. [Todobue coomeemcmeeHHbIX 31eMeHMOo8.

Teopema o npou3gedeHUU OMpPe3Ko8 Xo0pO, MEOPEMbI O MPOU38E0EeHUU OMPE3KOBCEKYU4UX,
meopema o Keadpame KacamesnoHoU.



Bekrtop, mimHa (MOAynb) BEKTOpA, COHAINpPABICHHBIE BEKTOPBI, IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaluy Haj
BeKTOpaMHu. Pa3nokeHne BeKTOpa 10 JIBYM HEKOJUIMHEApHBbIM BeKTOpaM. KoopauHaThl BEKTOpa.
CkansipHoe MpOoU3BEJICHUE BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOKAEHUS JUIMH U YTJIOB.

JlekapToBbl KOOpAMHATBl HA IUIOCKOCTU. Ypaeuenusi npsmoi W OKPY>KHOCTH B
KOOpJMHATAX, IEPECEUCHHNE OKPYKHOCTEN U MPAMBIX. MEeTO KOOPJIMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[muHa okpyXkHOCTH. ['pagycHas u paguaHHasMepa yria,

BBIYMCIICHHE JUIMH YT OKpykHOCTeN. [nomans kpyra, cekropa, CermMeHra.
JlsuxceHusA naockocmu u 8HympeHHue cummempuu guayp (3nemeHmapHsie npedcmasneHus).

MapannensHsili nepeHoc. lNosopom.

IIPUMEPHA PABOYAA ITPOI'PAMMA YUEBHOI'O KYPCA
«BEPOATHOCTDB 1 CTATUCTHUKA» 7-9 KIIACCBI

Ilesin n3ydyeHust yueGHOro Kypca

B coBpemenHOM 1IM()POBOM MHUpE BEPOATHOCTh U CTATUCTHKA IPUOOPETAIOT BCEOOIIBLIYIO
3HAYUMOCTb, KaK C TOYKM 3PEHHUS NPAKTHUUECKUX MPUIIOKEHUH, TaK U UX POJIU B 00Opa30BaHUM.
Kasxp1ii 4enoBeK NOCTOSSHHO IIPUHUMAET PEILIEHUS Ha OCHOBE UMEIOIMXCS Y HETO JaHHbIX. A JUIs
00OCHOBAaHHOTO NPHUHATHS PEUICHUS B YCIOBHUAX HENOCTaTKa WM H30bITKAa WHGOpMAIHU
HEO0O0XO0MMO B TOM YHCJIE€ XOpPOUIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE U CTATUCTHUYECKOE
MbIuieHHe. IMEHHO O3TOMY OCTPO BCTajla HEOOXOIUMOCTh C(OPMHUPOBATH Y 00YUAIOIINXCS, B
ToM uucie obyvaromuxcs ¢ 3[IP, ¢yHKUIMOHANbHYIO IPaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOs B
Ka4yeCTBE HEOThEMJIEMOM COCTABIIAIOIIEH YMEHHE BOCIIPUHUMATh U KPUTHYECKH AHAJIN3UPOBATH
nH(pOpMaINIO, MPEICTABICHHYIO B pa3jIMYHBIX (OpPMax, MOHUMATh BEPOSITHOCTHBIM XapakTep
MHOT'MX pE€aJbHBIX MPOLECCOB M 3aBUCUMOCTEH, IPOU3BOAUTH IIPOCTEUINNE BEPOSTHOCTHBIC
pacu€rbl. 3HAKOMCTBO C OCHOBHBIMHU IPUHLMIIAMU cOOpa, aHaIM3a U NPECTaBICHUs JaHHbBIX U3
pa3IUUHBIX cdep KU3HU 00IIEeCTBA U TOCYJapCTBa MPUOOIIaeT 00ydaromuxcs K 00IMIECTBEHHBIM
UHTEpPECaM.

B crpykrype mporpammbl yueOHOro Kypca «BeposSTHOCTh M CTaTHCTHKa» OCHOBHOM
LIKOJIBI BBIIETIEHBI CIEAYIOIIUE CONEPIKATEIbHO-METONYECKUE JTMHHUU:

«IIpencraBneHne JaHHBIX M ONMcCATeNbHAas CTAaTUCTHKA»; «BeposTHOCTE»; «DnemMeHTbI
KOMOMHATOpUKI»; «BBeneHue B Teopuio rpadopy.

Copnepxanne nuHuM «lIpencraBieHne NaHHBIX W ONHUCATENbHAs CTAaTHCTUKA» CITYXKHUT
OCHOBOHM JUIsl (hOPMUPOBAHMsI HAaBBIKOB pabOThl ¢ MH(pOpMalnMel: OT YTeHHUsS MHUHTEPIpEeTalu
nHpopManuu, TPEACTABICHHOW B Ta0nuIlaXx, Ha JuarpaMMmax u Tpadukax g0 coopa,
IIPEICTABICHNS U aHAJIM3a JaHHBIX C MCIOJIb30BAaHUEMCTATUCTUYECKUX XaPAaKTEPUCTUK CPETHUX
n pacceuBaHus. Paboras c ganHbIMH, oOywatrommecs c¢ 3[IP yuarcs cuuThIBaTH H
UHTEPIIPETUPOBATh [JaHHBIC, BbIABUIATb, APIYMEHTUPOBAaTb M KPUTHUKOBaTh IPOCTEHIINE
TUIOTE3bl, Pa3MbIIUIATh HaJ (AKTOpaMH, BBI3BIBAIOIIMMU H3MEHYMBOCTb, U OLIEHUBATh HX
BJIMSIHUE HA paCCMAaTPUBAEMBbIE€ BETMYUHBI U ITPOLIECCHI.

WHTyuTMBHOE  MNpEACTaBICHUWE O  CIyYalHOW  W3MEHUYMBOCTH,  HCCIIEJOBaHUE
3aKOHOMEPHOCTEH M TEHJEHLUUN CTAaHOBUTCSA MOTHUBUPYIOIIEW OCHOBOW Ul M3Y4YEHUs TEOPUU
BeposiTHOCTEH. bombimoe 3nauenue nnst oOydarommxcs ¢ 3[IP 3meck mMmeroT mpakTuyeckue
3aJlaHus, B YACTHOCTHU OMBITHI C KJIACCUUECKUMHU BEPOSITHOCTHBIMUMOIETISIMU.

[TonsiTe BEepOSTHOCTU BBOJUTCS KaK Mepa MpaBaonofo0us ciaydaiiHoro coobitus. [lpu
n3yueHun kKypca oOydaroruecsi ¢ 3[IP 3HakOMATCS ¢ MPOCTEHIIMMH METOJaMU BBIYUCIICHUS
BEPOATHOCTEN B CIy4YalHBIX HKCIIEPUMEHTAX CPaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH MCXOJAMH,
BEPOSATHOCTHBIMHU 3aKOHAMHU, ITO3BOJISIONIMMH CTaBUTh U peliaTh 0oJiee clioKHbIE 331auu. B kypce
BXOJIIT HAa4aJIbHBIE IIPEJICTABICHMS O CIIy4alHbIX BEJIMYMHAX U UX YHCIOBBIX XapAKTEPUCTUKAX.

fTakxke B pamMkKax 3TOr0 Kypca OCYIIECTBISETCS 3HAKOMCTBO oOywaromuxcs ¢ 3IIP ¢
MHO)KECTBAMHU W OCHOBHBIMH OIEPAlUSIMH HaJ MHOXXECTBAMH, PacCMATPHBAIOTCS MPUMEPHI
MNPUMCHCHUS IJId pCLICHUSA 3aa4, 4 TAKXKC UCIIOJIb30BaAHUA B JPYIrUX MAaTCMATUYCCKUX KypCaX U
Y4EOHBIX MpeIMETax.



MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 xmaccax m3ywaercsi Kypc «BeposTHOCTH M CTaTHCTHKa», B KOTOPBIHBXOIST
pasaciibl: «HpeI[CTaBJ'IeHI/Ie JAaHHBIX MU OIIMCATCJIbHAA CTaATUCTHUKA),
«BeposTHOCTBY; «DneMeHThl KOMOMHATOPUKNY; «BBenenne B Teoputo rpadoy.

Ha wm3yuyenne nmanHoro kypca oTBOIUT 1 yueOHBIN yac B HEIETIO B TCUCHHEKAXKIOTO
roga oOyuenwus, Bcero 102 yueOHbIX Haca.

Conep:xanue yueOHoro kypca (no ronam odyuenns)7 KJIACC

[IpencraBinenue MaHHBIX B BHUJE TaOIuL, AUarpaMM, rpadukoB. 3amoHEHHE
TAOJUIl, YTEHWE W TMOCTPOCHUE TuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX). UTeHHe
rpaduKoB peanbHbIX TMpoleccoB. l3pneuenune wuHboOpManuu U3 AUarpaMM U TaOJIHIL,
WCIIOJIb30BaHUE U MHTEPIPETALIMS TAHHbBIX.

OrnucatenbHas CTaTUCTHKA: cpeiHee apudMeTHIecKoe, Merana, pa3Max, HauooJblee 1
HaWMEHbIIIEE 3HAYCHHSI Ha0Opa YHCIIOBBIX TaHHBIX. [I[puMepshl ciiy4aitHOM H3MEHYHUBOCTH.
Cny4aliHbill aKcnepumeHm (oneim) u cay4valiHoe cobeimue. BeposmHocms u Yacmoma. Ponb

MAs108epOSIMHbLIX U NMPAKMuUYecKu 0ocmosepHbix cobbimuli 8 npupodeu 8 obujecmee. MoHema u
u2pasnbHas KOCMb 8 Meopuu 8epoamHocmedi®.

pagh, sepwiuHa, pebpo. CmeneHb 8epwiuHsl. Yucno pébep u cymmapHas cmerneHb 8epuluH.
lMpedcmasneHue o ceazHocmu 2pagpa. Llenu u yuknael. llymu 8 epagax. 06xo0 epacgpa (3linepos nyms).
lMpedcmasneHue 06 opueHMUPOBAHHOM epacghe. PeweHue 3a0a4 ¢ momouibro 2paghos.

8 KJIACC

[IpencraBieHue NaHHBIX B BUJIE TAOJHII, TUarpaMM, rpa)ukoB.

MHOXeCTBO, 3JIE€MEHT MHOKECTBa, MOJMHOXecTBO. Omnepanuud HaJl MHOXECTBAMHU:
oOBeIMHEeHNE, TepecedeHne, pomnoiiHeHue. CBoiicTBa omepanuii  HajJ — MHOXKECTBAMHU:
MEePEeMECTUTENbHOE, COYEeTaTeNbHOe, paclpefeNuTeNbHoe, BKIOUeHUs. Vcmonp3oBaHue
rpadUuecKoro MpeACTaBICHUS MHOXKECTB IS OMMCAHUS PEATbHBIX TPOIECCOB U SBJICHHMA, TIPH
pElIeHnH 3a/au.

M3mepeHue pacceusaHus OaHHbIX. Jucnepcud U cMaHOAPMHOE OMK/OHEeHUe

4 3pecb 1 nanee KypcMBom 0603HaUYEHbI TEMbI, M3yYeHME KOTOPbIX MPOBOAMTCA B 03HAaKOMUTE/IbHOM
nnaHe. MNegarorcamocToATelbHO onpeaenset o6bem M3y4yaeMoro matepuana.

Slyucnoseix Habopos. uazpamma pacceusaHus.

OneMeHTapHble CcOOBITHS ciydaiiHoro ombita. Ciydaiinele coObiTus. BepostHocTu
coObITHHA. OTBITH C PABHOBO3MOYKHBIMU 3JIEMEHTApHBIMU COOBITUAMU. CitydaiiHblil BEIOOD. CBSI3b
MEX]y MaJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU COOBITHUSMHU B MpPHUPOJE, OOIIECTBE U
HaykKe.

Lepeso. Ceolicmea Oepesbes: eQUHCMBEHHOCMb Nymu, Cyu,ecmeosaHue sucsa4veli sepuUHsl,

C8A3b MeHOY YUC/AOM 8epWUH U Yucaom pébep. pasuno ymHoxceHuUs. PeweHue 3a0a4Y ¢ NOMOUWbHO

epaghos.

MpomusononoxcHelie cobbimusa. uazpamma 3iinepa. ObveduHeHue u nepeceyeHue cobbimud.
HecoemecmHele cobbimus. ®opmyna cnoxeHua sepoasmHocmell. YcnosHaa eeposmHocme. [pasuso
yMHoxeHus. Hezasucumele cobeimus. lpedcmasneHue skcriepumeHma 6 eude Oepesa. PeweHue



300a4 Ha HaxoxOeHue seposmHocmell ¢ NoMowbo Oepesa Cay4YaliHozo 3KcrnepumeHma,ouazpamm
Slnepa.

9 KJIACC

[IpencraBienue JaHHBIX B BUE TaOIUI, AMArpaMm, TpauKoOB, UHTEPIPETAIHS IaHHbIX.
UreHne U MOCTpOCHHE TabIUIL, TUarpamm, rpaduKoB Mo peaabHbIM JaHHBIM.IlepecTaHOBKU H
(dakTopuan. CoderaHuss W YHUCIO COYCTAHUU. TpeyeonbHuUK

Iackana. Pemenue 3a1a4 ¢ UCIOIB30BaHHEM KOMOMHATOPUKH.
Feomempuueckaa seposmHocme. Cay4aliHbili 8bl60p MOYKU U3 ¢hueypsl HA MNAO0CKOCMU, U3

OMpesKa u u3 0yau OKpyHHoOCMu.

Hcneitanue. ¥Ycnex u Heyaaya. Cepus UCIbITaHUM A0 niepBoro ycnexa. Cepust UCIIBITAaHUN
Bbepuymnu. BepositHoCcTH cOOBITHI B cepuy UCTIbITaHU bepHy .

CrnyualiHas BeJIMUYMHA U pacIpelielieHHe BEpOsITHOCTEH. MareMaTHueckoe 0)KHUJaHuE U
mucnepcus. lIpumepbl MaTeEMaTHYECKOrO OKHMIAHMS KaK TEOPETHYECKOrO CPEIHETO 3HAYCHHUS
BEJIMYMHBI. MaTtemMaTnueckoe OXUIAaHUE U IUCIIEPCUsl CIyYalHONBEIMUMHBI «YHUCIIO YCIIEXOB B
CEpHUM UCHBITAaHUN bepHymm.

[TonsiTre o 3akoHe GomnpIIMX YKcen. Mi3MepeHue BeposSsTHOCTEN ¢ MOMOIIbI0 YacToT. Poib
Y 3HAQUYEHME 3aKOHA OOJIBIINX YKCEN B IPUPOJIE U OOIIIECTBE.

HpnMeprle KOHTPOJIbHO-U3MEPUTEC/JIbHBIE MAaTCPUAJIbI

[IpoBeneHue OLEHKU JOCTMXKEHUH IUIAHUPYEMbIX pe3yJbTaTOB OCBOEHHs Yy4eOHOIro
npeaMeTa MPOBOAUTCS B OpME TEKYIIETO ¥ PyOEKHOTO KOHTPOJISA B BUJIE: KOHTPOJIbHBIE paboTHI,
CaMOCTOSITeNIbHbIE PAa0OThI, 3aueThl, MaTeMaTHYECKUE JAMKTAHThl, HpPaKTU4YeCKHe paloThl,
MMACbMEHHBIA OTBET 10 MHAUBUYAJIBHBIM KapTOYKaM-3a/IaHUSIM, TECTHPOBAHUE.

Jns obyyaromuxcs ¢ 3I1P Bo3M0OXHO n3MeHeHHe (HOpMYTUPOBKU 3aaHUI Ha

«TIOIIATOBYIO»,  aJalTalyi0 MpeAJaraeMoro oO0ydJamooleMmycss TEeCTOBOro  (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaia: HCIOJb30BAaHUE YCTHBIX U NMHCbMEHHBIX HMHCTPYKIHM, YIpOLIeHHE
JUIMHHBIX CJIOXKHBIX (POPMYJIMPOBOK MHCTPYKIIMH, pEIIeHHE C OMOpoil Ha alropuTM, odpasel,
HCI0JIb30BaHNE CIIPABOYHON MH(POPMAIUH.

fMaremaTuka

5 kaace
KonTponbHas padota Ne 1. Tema. HaTypanbHble uncia.

Kontponsnas padora Ne 2. Tema. JleiicTBus ¢ HaTypaJlbHBIMU YHCITAMHU.
KonTponbaas padora Ne 3. Tema. Mcronb30BaHne CBOMCTB IEHCTBUN MPUBBIYUCICHUSX.
Konrtponsnas padora Ne 4. Tema. Yriel 1 MHOroyroiabHUKH. KOHTposbHas
pabota Ne 5. Tema. /lenumocTs uncern.
Kontponbnas pabora Ne 6. Tema. O6sikHOBeHHBIE 1poou. KonTponsHas padoTa
Ne 7. Tema. Cnoxenue u Beruntanue apodeit. Kontponsnas padora Ne 8. Tema.
YMHOXEHUE U IeTIeHne ApoOoei.
Konrtponsnas padota Ne 9. Tema. [lecatuunsie npodu. CpaBHEHUE JECATUYHBIXPOOEH.
Konrponsnas padora Nel0. [leiictBust ¢ necstuunbiMu 1podsimu. KoHTposbHas padota Ne
11. Tema. UToroBast KOHTpoJIbHasA padoTa.
6 kaace

Konrponsnas paborta Nel. Tema. J[e1MMocTb HaTypajJbHBIX YHUCEIL.

Konrponbnas pabora Ne2. Tema. OObIkHOBEHHas 1poOb. OCHOBHOE CBOMCTBOJIPOOH.
Kontponbnas padora Ne3. Tema. Otnommenue. [Iponopmus. Koutponbrast
pabota Ne4. Tema. IIpoueHT.

Kontponbnas padota Ne5. Tema. YerbipexyrodbHUK. DOpMyIIbl IEpUMETPA UILIOMIAIN
PSIMOYTOJIbHUKA.
Konrtponsnas padora Ne6. Tema. ITonmoxutenbHble U OTpULIATENIBHBIE YUCIIA.



CpaBHEHUE MMOJOKUTEIBHBIX U OTPULIATETHHBIX YHCEIL.

Kontponbnast padora No7. Tema. CrokeHHE M BRIYMTAHUE TTOJOKUTEIBHBIX U
OTPHUIATENbHBIX YHUCE.

Kountponbnas padora Ne8. Tema. YMHOXKEHHE U JCICHUE TMOJOXKUTEIbHBIX U
OTpHUIATENbHBIX YHUCE.
Kontponbnas padota Ne9. Tema. [IpssmoyronsHas cucreMa KOOpAWHAT.

JunarpaMMsl.
Konrponsnas padota Nel0. Tema. UToroas koHTpoipHast pabora.

Auredpa

7 wmace

Kontponbnas padora Nel. Tema. Apudmerndeckue ASHCTBUS CpalliOHAIBHBIMU
YHCIIaMU.
Kontponbnas paborta Ne2. Tema. Ctenens ¢ HaTypallbHbIM Moka3zateneM. KonTponbHas
pabota Ne3. Tema. BykBeHHbBIE BBIpaKEHHUS.
Konrtponsnas padora Ned. Tema. MHOTOUIICHBI.
KonTponbnas padota Ne5. Tema. @opMyiibl cokpalieHHOro yMHOxkeHus. KontponbpHas pabora
No6. Tema. JIuneitnoe ypaBHeHue ¢ oaHoi nepemennoi. Konrponbnas padora Ne7. Tema.
CucreMbl TMHENHBIX YPAaBHEHUM.

KonTponsHas padora Ne 8. Tema. Koopaunats! u rpaduku.
Kontponbnas padota Ne 9. Tema. [Tonsitue pynkuuu. JIuneiinas ¢pynkuus. Konrponsnas pabora
Nel0. Tema. UtoroBast KOHTpoJIbHAs padoTa.

8 kmacc

Konrponsnas padora Nel. Tema. KBagpatusiii kopeHb. Apu]MeTHIeCKUHKBAPATHBIN
KOpPEHb.

Kontponbnas padora No2. Tema. CTeneHs ¢ 1eIbIM MTOKa3aTEIEM.
CranmapTHBIA B YHCTIA.

Kontponbnas padota Ne3. Tema. Anrebpanyeckas 1poos. CokpamieHne1pooei.
Konrponsnas padora Ne4. Tema. [lelictBus ¢ anrebpandyeckumu apoosmu. KontponbHas
pabota Ne5. Tema. KBagpaTHble ypaBHEHUS.

Konrtponbnas pabora Ne6. Tema. YpaBHeHus, CBOIAIIMECS K KBaJpaTHBIM.

TexcToBble 331241, CBOJAIINECS K KBAJAPATHBIM.

KonTponbnas padota Ne7. Tema. Cuctembl ypaBHEHUH.

Kontponbnas padora Ne§. Tema. UncrnoBbie HepaBeHCTBA U WX cBoicTBa. KoHTposbHast paboTa
Ne9. Tema. Cucrembl HepaBeHCTB ¢ 0AHOI nepemMenHoi. KonTpoasHas padora Ne 10. Tema.
QOUKIMH. YACITOBBIE PYHKIINH.

Konrponsnas padorta Nel 1. Tema. UToroas koHTpoibHas padora.

9 kaace

Konrponsnas padora Nel. Tema. Uucna u Beruncnenus. KonrponbHas padora Ne2.

Tema. YpaBuenus ¢ onnoit nepemenHoil. KontponpHas padota Ne3. Tema. J[pobHO-
paloHaIbHbIE YPABHEHMS.

Kontponbhas padora Ne4. Tema. Cuctembl ypaBHeHHH ¢ AByMs nepeMeHHbIMU. KoHTposbHas
pabota Ne5. Tema. JIuHeiHbIe HepaBeHCTBa € 0/1HOM epeMeHHOoM. KonTponbHas pabota Ne6. Tema.
KBaaparHble HEpaBEHCTBA.

Konrponsnas padora Ne 7. Tema. KBanparnunas ¢pynkuus u ee coiictBa. KonTponbHas

pabota Ne 8. Tema. Apudmernyeckast mporpeccus.

Konrponsnas padora Ne 9. 'eomerpuyeckas nporpeccus. KontposibHas pabota

Nel0. Tema. MtoroBast KoHTpoJibHas padoTa.

I'eomeTpus

7 xnace

Kontponsnas padora Nel. Tema. OCHOBHBIE T€OMETPUYECKHE CBOMCTBAIIPOCTEUIIINX
¢uryp.



Konrtponbnas padora Ne2. Tema. CmexxHbIEe U BepTHKaJIbHBIE YIIIbl. KOHTpOIBHAS
pabota Ne3. Tema. [Ipu3naku paBeHCcTBa TpeyroJbHUKOB.KOHTpobHAs paboTa Ne4.,
Tema. PaBHOOEIpeHHBIN TPEYTOBHUK.
Kontpoinbnas padora Ne5. Tema. [Tapamiensubie npsimbie. KoHTponsHas
pabota Ne6. Tema. Cymma yrioB TpeyroiabHuka. Kontponbaas padbora Ne 7.
Tema. OKpy>XHOCTb U KpYT.
Konrtponbnas padota Ne6. Tema. IToroBast KOHTposbHast paboTa.
8 Kkaace

Kontponbnas padora Nel. Tema. UeTbIpeXyrobHUKH.

KoutponwsHas padora Ne2. Tema. Cpennsist TuHUS TpeyrodbHUKa. CpeaHsSUTHHAS
TpanenuH.
Kontponbnas padora Ne3. Tema. [Tnomane TpeyronpHuka, napaienorpamma. KontposabHas
pabota Ned. Tema. [Tnomanp momgoOHBIX uryp.
Kontponbnas padora Ne5. Tema. Teopema ITudaropa. Kourponbnas padora Ne6.
Tewma. Yrasl B okpyxHoCcTH. KonTpoibsHas padota No7. Tema. torosas
KOHTpOJIbHAs paboTa
9 kaace

Kontponbnas padota Nel. Tema. Pemienue TpeyroibHHUKOB.

KonTponbnas pabora Ne2. Tema. [Inomaau TpeyroinbHuKa, 4eTbIpexyroibHuka. KonTponbHas
pabora Ne3. Tema. Bexropsl.

Kontponbnas pabota Ne4. Tema. [lekapToBbI KOOpAUHATH HA TIOCKOCTH. KOHTpOIbHAS
pabota Ne5. Tema. [IpaBusnbHBIE MHOTOYTOJTBHHUKH.

KonTponbaas padorta Ne6. Tema. [Tnomans kpyra u ero yacteit. KoarponbsHas padora No7.
Tewma. MToroast KOHTpoJbHas padoTa.

BGPOHTHOCTL H CTATHCTHKA

7 wmace
Konrtponsnas padora Nel. Tema. I[IpeacraBnenue nanusix. KoHTpoabHas
pabota Ne2. Tema. OnmcarenbHas cratuctuka. KonrponsHast padora Ne 3.
Tema. Ciryuaiinast ”3MEHYMBOCTb.
Kontponbnas padota Ne 4. Tema. BeposATHOCTh M 4YacToTa CIIy4ailHOTOCOOBITHSI.
8 kmace

KonTponbhas padota Ne 1. Tema. MHoxecTBa.
Kontponbnas padora No2. Tema. BepositHoCcTh cityuaitHoro coObrtusi. KontponbHast
pabota Ne 3. Tema. CirydaiiHbie COOBITHSI.

9 kaace
Konrtponsnas padora Ne 1. Tema. DnemenTsl koMOuHaTOpUKU. KOHTpOIBHAS
pabota Ne 2. Tema. McnipiTanmus.
Kontponbnas padota Ne 3. Tema. CinyqaifHasi BeTu4nHa.

TIUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O ITPEAMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OFPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDI:

MOTHBalUsI K OOYYEHHIO MaTeMaTHKE | IIeJICHANPaBICHHON IO3HABaTEIHHOU
JeSITeNIbHOCTH;

TIOBBIINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JeSATCIIbHOCTD,
TpeOyIOIIyI0 MaTeMaTHUYEeCKUX 3HAHUH, B TOM YHCJIe YMEHUE YUUThCS Y APYTUX TOJEH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYID CHTYyaIlMiO, OBITh TOTOBBIM JCHCTBOBAaThH B
OTCYTCTBHE rapaHTUH ycIiexa;

criocoOHOCTh oOyuatomuxcs ¢ 3[IP k oco3HaHuio cBOMX ACHUIIUTOB M TPOSBICHHUE
CTpEMJICHHSI K UX MIPEOO0ICHHUIO;

CIIOCOOHOCTB K CaMOpPa3BUTUIO, YMCHUC CTaBUTb JOCTUXKUMBIC LICJIN;



YMEHHE pa3indaTh YU4eOHbBIE CUTYyAIlNH, B KOTOPBIX MOXHO JEHCTBOBATH CAMOCTOSITENHLHO,
U CHUTyalluu, TJe CcIeAyeT BOCIOJIb30BAThCSl CIPAaBOYHOM HMHpOpManued wiu JpyruMu
BCIIOMOTATEJIbHBIMU CPEACTBAMMU;
CIIOCOOHOCTH MEPEHOCUTH ITOJTyUYEHHBIE B X0/I¢ 00y4eHHUs 3HAHUS B aKTYaJIbHYIOCUTYAIHIO
(TIpu peleHUH KUTEHCKUX 3a/1a4, TPEOYIONNX MaTeMAaTHUECKUX 3HAHUH );CTIOCOOHOCTH
OpUEHTUPOBAThCS B TPEeOOBAHUAX U IMpaBUIIAX IMPOBEICHUS
MIPOMEKYTOYHON U UTOTOBOM aTTECTALINU;
OBJIa/ICHUE OCHOBaMH ()MHAHCOBOW TPAMOTHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

Osnadenue ynugepcaibHblMu yY4eOHBIMU NO3HAGAMENbHOIMU OCTCIMEUAMU:

YCTaHABIIMBATh MPUUMHHO-CJIE/ICTBEHHBIEC CBS3HU B X0/I€ YCBOCHUSIMATEMAaTHUECKOTO
MaTepuaia;

BBISBJISTH NE(QUIUT JaHHBIX, HEOOXOAUMBIX JUIS PEIICHUs MOCTaBICHHOW3a1auH;

C TIOMOIIBIO YUUTENS BEIOMPATH CIIOCO0 pelieHus MaTeMaTUYeCKOU 3a/1aun(CpaBHUBATD
BO3MOKHbBIE BAPUAHTHI PEIICHNUS);

MIPUMEHSATDH U MPe0OPa30BHIBATH 3HAKU U CUMBOJIBI B XOJI€ PEIICHUSIMATEMATHUECKIX
3anauy;
YCTaHABIMBATh UCKOMOE U JJAHHOE MPHU PEIICHUH MaTeMaTHYEeCKOM 3a1a4K; TOHUMATh U
WHTEPIPETUPOBATh MH(POPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MIpe/ICTaBJICHHUS;
WTIOCTPUPOBATH pelaeMble 3a7auu rpadudeckumMu cxemamu; 3¢ (HeKTUBHO 3aIOMUHATH
U CUCTEMaTU3UPOBATh HHPOPMAIIHIO.

MOHMMATh W UCIOJb30BaTh MaTeMaTHYECKHE CpEeACTBa HariagHocTd (Tpaduku,
JarpaMMbl, TaOJIUIIBI, CXEMBI U AP.) I WUTIOCTpAIlUU, UHTEPIPETALUU, apTyMEHTAIIUH.

Y Osnaoenue ynusepcanbhvimu yueoHbiMu KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OpPraHU30BBIBaTh Y4EOHOE COTPYAHMYECTBO U COBMECTHYIO JESATEIBHOCTh CyYUTEIEM U
CBEPCTHHKAaMH B NPOIIECCE PELIEeHUS 3aay;

B3aMMO/IEIICTBOBATh M HAXOAUTH 00IIMe COCOOBI paboThl; paboTaTh B IPyMIe:HAXOAUTh
oO1iee peleHue 1 pa3periaTb KOH(QIUKTHI Ha OCHOBE COTJIaCOBaHMSI MO3ULIMI U y4€Ta UHTEPECOB;
cllymaTh napTHépa; GopMyIMpoOBaTh, apryMEHTUPOBATbU OTCTAaUBAaTh CBOE MHEHUE;

IPOrHO3MPOBATh BO3HUKHOBEHHE KOH(IMKTOB IMPH HAIUYMM PA3HbIX TOUYEK 3pEHUS U
paspemiath KOHQJIUKTHI HA OCHOBE YU€Ta HHTEPECOB U MO3ULUI BCEX YUaCTHUKOB;

apryMEeHTHpOBaTh CBOIO MO3UIMI0 U KOOPAWHUPOBATH €€ C MO3ULHUSMU NapTHEPOB B
COTPY/ZHHUYECTBE MPHU BBIPA0OTKE OOIIETO PEIIeHUs B COBMECTHOM JEATEIbHOCTH;

BBIMIOJHATH CBOIO 4acTb palOThI, JOCTUIaTh KAadeCTBEHHOIO pe3ylbTarta U
KOOPJAMHHUPOBATh CBOU AECUCTBUS C APYTUMHU WIEHAMU KOMAaH/]IbI;

OIICHUBATh KA4e€CTBO CBOETO BKJIa/Ia B OOIINIA TTPOTYKT.

Osnadenue yHugepcantbHbIMU y4eOHbIMU PECYIAMUCHBIMU 0CUCHBUAMU:

CTaBUTh IICNIM, BBIOUPATh W CO37aBaTh AJITOPUTMBI JUIS PEIICHUS yYeOHBIX
MaTeMaTHYECKUX MpooIIem;

MJIAaHUPOBATh M OCYIIECTBISATH JEATEIBHOCTh, HAINPABIECHHYIO Ha peIIeHWe 3a1ad
HCCIIeIOBATENILCKOTO XapaKTepa.

dbopmynupoBaTh W yACpXKMBAaTh  yueOHYIO  3a7ady, COCTaBJIATh IUIAH U
MOCJIEA0BATEIILHOCTh JICHCTBUM;
OCYIIECTBIIATH KOHTPOJIb 110 00pa3Ily U BHOCUTH HEOOXOJIUMBIC KOPPEKTHBBI, KOHTPOJIHUPOBATH
MPOLIECC U Pe3ybTaT yUeOHOW MaTeMaTHYeCKOM
NeSATEIIHOCTH,

aJICKBAaTHO OIICHUBATh MPABUIHBHOCTH HIIM OIIMOOYHOCTH BBIMOJHEHUS yaeOHOW3a1a4n, eé
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlIeHNUS;

CIIMYATh CTIOCO0 JCUCTBUS U €T0 PE3YJIBTAT C 33/IaHHBIM STAJIOHOM C IIeNIbI0 0OHAPYKEHUS
OTKJIOHEHHUU M OTIMYUN OT 3TaJOHA.

MPEBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MIPH PEIICHUN YUeOHOH 3a1a4H;

MOHUMATh TPUYUHBI, MO KOTOPBIM HE OBUT JOCTUTHYT TpeOyemblii pe3ynbTar



ACATCIIbHOCTHU, OMPCACIIATL NMO3UTUBHBIC U3MCHCHUS U HAIIPABJICHUS, Tpe6yIOIHHeI[aHBHCfImeﬁ
paboTHI;
PEryJIMPOBATh CIIOCOO BBIPAKEHUS IMOIUH.

INPEAMETHBIE PE3YJIBTATbBI

PesynbTatel ocBoeHus yueOHoro npeamera «MaTtemartuka (BKIIt0o4as ainredopy, reOMeTpHuio,
BEPOSITHOCTh M CTATUCTHKY)», pACIpeAeieHHbIE MO ToaaM oO0y4YeHHs, (HOpMyITUPYIOTCS IO
MIPUHLMITY 100aBIEHUSI HOBBIX PE3yJIbTaTOB OT rojia K rojly, y’KeHa3BaHHbIE B TPEIbLIYIIHNX F0axX
IIO3ULMH, KaK IIPaBUJIO0, IOCIOBHO HE TIOBTOPSIFOTCS,

{{HO yuuThIBatOTCS (PE3yIbTaThl OUEPEHOTO I'0/1a M0 YMOIYaHHUIO BKIIIOYAIOTPE3YIbTAThI
MpeIbIIYIIHX JIET).

IIJITAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHNS [TIPUMEPHONPABOYEI
[MPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJAM OBYYEHU )

OcBoenne yueOHOTO Kypca «MaTtemaTtuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI JIOJKHO
obecreunBaTh JOCTIKEHHE CIEAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

5 KJIACC

Yucna u eviuucnenun
OpureHTHPOBATHCS B MOHATHUSX U OIIEPUPOBATh Ha 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C HATYpaJIbHBIMH YHCIIAMH, OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMHU.

CpaBHUBaTh U yNOPAJOYMBATH HATypalbHbIE YKCIIa, CPABHUBATh B MPOCTEHIINXCITydasx
OOBIKHOBEHHBIE IPOOH, 1ECATUUHbBIE JPOOH.

CoOTHOCHUTB TOUKY Ha KOOPIMHATHON (YMCIIOBOI) MPSAMOM C COOTBETCTBYIOLIMMEN YHCIOM
1 1300paxkaTh HATypaJIbHbIE YUCIJIa TOUKaMH Ha KOOPAUHATHOM (YUMCIIOBOM )TPSMOIA.

BeimonuaTe apupmeTnueckue NeHCTBUS ¢ HATypaJIbHBIMH YUCIIaMH, ¢ OOBIKHOBEHHBIMHU
JIpoOSIMH B MPOCTEUIINX CITydasiX.

BBINONMHATE NMPOBEPKY, NMPUKHUIKY pe3yibTaTra BbUUCIEHUNA. OKpYIIATh
HaTypajbHbIC YHCTIA.
Pewenue mexkcmoguvix 3aoau

Pemats TexcToBble 3a1auK apu(METHIECKHM CIIOCOOOM U € TOMOUIbIO OPraHU30BaHHOTO
KOHEYHOro mnepedopa BCeX BO3MOXKHBIX BapHaHTOB (IIPU HEOOXOAMMOCTU C HAIpaBISIOLICH
MTOMOIIIBIO).

Pemars 3agaun, coaeprkamiyie 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMsI,
paccTosiHue; 1IeHa, KOJIMYeCTBO, CTOMMOCTS (ITPH HEOOXOIMMOCTH CUCIIOIB30BaHUEM CITPABOYHOM
uHpOpMaIUN).

Hcnonp30BaTh KpaTKUeE 3aIIUCH, CXEMbI, TAOJIHUIIbI, 0003HAUYEHHUS [IPH PEIICHUH 3a/1a4.

[Tonb30BaThCs OCHOBHBIMM €AMHUIIAMUA U3MEPEHMSI: LIEHBI, MacChl; PaCCTOSIHUSI, BPEMEHH,
CKOPOCTH; BBIPaXKaTh OJIHU €IUHHIIbI BETMUUHBI Uepe3 Apyrue (Ipu He0OX0AUMOCTH C OIOPOH Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

W3Bnekath uHpOpMalLNIO, MPEACTaBICHHYIO B Ta0yuile, Ha CTOJIOYATON auarpamme,
MHTEPIIPETHPOBATH MTPE/ICTAaBICHHbIE JaHHbIE, ICII0JIb30BaTh JaHHBIE IPUPEIIEHUH 3a/1a4.
Hacnaonan ceomempus

ITonw3oBaThCs TCOMCTPUICCKUMU TIOHATUAMU: TOUYKA, IpsAMaAA, OTPE30K, JIy4,

{lyroi1, MHOTOYTOJIBHUK, OKPY>KHOCTB, KPYT.

[TpuBONUTE TIpUMEpPHI OOBEKTOB OKPYIKAIOIIET0 MHpa, MUMEIMMX (HOpMYy H3YIEHHBIX
reOMEeTPHUECKUX QUryp.

Hcronb30BaTh TEPMUHOJIOTHIO, IPU HEOOXOIMMOCTH T10 BU3YaJIbHOM OIIOpe, CBSI3aHHYIO C
yIJIaMu: BEpIIMHA, CTOPOHA; C MHOTOYTOJbHHKAMM: YTOJI, BEpIIMHA, CTOPOHA, JAWAroHalb; C
OKPYXXHOCTBIO: painycC, TUAMETP, LEHTP.

N300pakaTh n3y4eHHbIE FTeOMETpUUECKre PUTyphl Ha HETMHOBAHHOW MKJIETYaTON Oymare



C MOMOMUIBIO LIUPKYJISL U JIMHEWKH (TIOC/Ie COBMECTHOTO aHAIM3a).

HaxomuTe [UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IOMOILIBIO JIMHEWKH,
CTPOMUTH OTPE3KU 3aJaHHOU JUIMHBI; CTPOUTH OKPYXKHOCTB 3aJaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IIPSIMOYTOJIbHUKA, KBaJpaTa JUlsl UX IOCTPOECHMUS,
BBIYHCIICHUS IUIOINAAU U IEPUMETpa.

Brrancnare nepuMeTp M oAb KBaapara, IpsMOYTroiIbHUKA, (PUTYD, COCTABICHHBIX U3
IPSIMOYT'OJIbHUKOB, B TOM 4YHCIIe PUTyp, U300pakEHHBIX HA KJIeTyaToil Oymare.

[Tosb30BaTbCcs OCHOBHBIMH METPUYECKMMH €IMHUIAMU H3MEPEHMs JUIMHBI, IUIOIIAIM;
BBIp@)XaTh OJHM €IMHUIIBI BEJIMYMHBI yepe3 JApyrue (mpu HEOOXOAMMOCTH C ONOpPOM Ha
CIPAaBOYHYIO HH(OPMAILIHUIO).

PacnozHaBaTh mapajuienenumnes, KyO, HMCIOJIb30BATh TEPMHUHOJIOIHMIO: BEpIIHHA, peOpo
rpaHb, U3MEPEHUs; HAXOIUTh U3MEPEHNUs NapajljieNenumnesa, Kyoa.

Bbruucnate 00béM KyOa, nmapajuienenunesna Mo 3aJlaHHbIM HM3MEpEeHUusM (C Omopod Ha
ITOPUTM Y4eOHBIX JICHCTBUIA), TOJIb30BATHCSA SAMHUIIAMH U3MEPEHUs 00bEMA.

Pemars HecinoXxHbIE 3a7a4d HAa U3MEPEHUE I€OMETPUYECKUX BEIMYUH B NPAKTUYECKUX
cuTyanusx (pu HEOOXOIUMOCTH C BU3YaJIbHOW OITOPOiA).

6 KJIACC

Yucna u eviuucnenusn

OpueHTHpPOBAaThCS B TOHATHSIX W ONEPUPOBaTh HAa 0a30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMHU C Pa3IMYHBIMU BHJIAMH YHCENl U CIIOCOOAMU UX 3alllCH, NMEPEeXOJUTh (ECIU 3TO
BO3MOJKHO) OT OJTHOM (hOPMBI 3aITUCH YHCIIa K IPYTOM.

CpaBHMBaTh U YNOPAJAOYMBATH II€JIble YMCIA, OOBIKHOBEHHBIE M JECATHYHBIE IpoOH,
CPAaBHUBATH YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BeimonuATe apudmernyeckue JAEHCTBHS C HATypaJlbHBIMU M LEJIBIMU  YHUCIIAMH,
OOBIKHOBEHHBIMH U ICCATHYHBIMU APOOSMH, OJOKHUTEIHHBIMHI U OTPULIATEIILHBIMU YHCIIAMHU.

BbIYnCIATE 3HaYEHUS YUCIIOBBIX BBIPAKECHU, BBITIOIHATL IPUKUIKY U OLEHKYpE3ybTaTa
BBIUMCJICHUM; BBIIOJHATH IPEOOpa30BaHMUS UYMCIOBBIX BBIPAXXEHUII Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX ACUCTBUI.

COoOTHOCUTH TOUYKY Ha KOOPAMHATHOM MpPsIMONW C COOTBETCTBYIOIIMM €l YHCIOM U
n300pakaTh YyUCiia TOUKaMU Ha KOOPJAMHATHOM MPsIMOi, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCHTL TOUKH B HpﬂMOYFOJ'II:HOfI CUCTCME KOOpAWHAT C KOOpAWHATaMH

Y>TOi1 TOUKM.

OKpyrJsaTh LieNble Yuclia U JeCITUYHbIE ApoOu (1o 00pasily), HaXOIUTh MPUOIMKEHUS
qHCel.
Yucnogvle u GyKeeHHbIE GbIPAIHCEHUSA

OpueHTHpOBAaTbCA B MOHATHSX M ONEpUpOBaTh Ha 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C 3aIMCHIO CTETICHW YMCIIa, HAXOAWTh KBaApaT W KyO YMCIIa, BEIYMCIATh 3HAYCHHUS
MPOCTEUIINX YUCIIOBBIX BBIPAXKEHUH, COIEPKAIIUX CTEIICHH.

[Tonp30BaTbesl MpPU3HAKAMH JIEIUMOCTH (MIPH HEOOXOJWMOCTH C OIOPOH Ha alTOpUTM
IpaBUiIa), pacKJIafbIBaTh HATypallbHbIE YHCIIAa Ha TPOCTHIE MHOKUTEIH.

lNMonb3oeameobca MGCUJmG6OM, COCTaBNATb Nponopunn N OTHOLLEHUA.

Hcnonb3oBath OyKBBI AJ1s1 0003HAYEHUS YMCENT PH 3allUCH MaTEMAaTUYECKUX BBIPAKEHHIH,
HaXOJUTh 3HAuY€HUs OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISASI HEOOXOIUMBIE TOJCTAHOBKH H
npeoOpa3oBaHus (C OMOPOH HA aNTOPUTM YUEOHBIX JEHCTBUA).
HaxonnuTh Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pewenue mexcmoguvix 3adau
Pemars MHOTrOmIaroBple TEKCTOBBIE 3aJaud apUPMETHUYECKUM CIOCOOOM C OMOpod Ha
BOIIPOCHBIH IIJIaH.
Pemare mpocreiimue 3ana4yu, CBA3aHHBIE C OTHOLIEHUEM, NPONOPLHMOHAIBHOCTBIO BEIWYUH,
NPOIIEHTAaMH; peIiaTh TPU OCHOBHBIE 3a/1a4M Ha IPOOH U MPOLIEHTHI.
Pemare 3amaum, conepkamue 3aBHCHMOCTH, CBSI3BIBAIOLIME BEIMYUHBI: CKOPOCTh, BpeMs,
paccTosiHue, IIeHa, KOTMYEeCTBO, CTOMMOCTb; TPOU3BOIUTEIILHOCTh,BpeMs, 00bEMa pabOTHI, UCHIOIB3Y S



apuMeTHUeCKUe  JEHCTBUSA, OIEHKY, MNPHUKUAKY; IOJIb30BATHCA  COUHHIAMH  HM3MEPEHUSA
COOTBETCTBYIOIIUX BEJIINYHUH.
CocTtaBisaTh OyKBEHHbIE BEIPQXKEHUS 110 YCIOBHIO 33/1a4H [TOCITIE COBMECTHOTOAHAIM3A.
W3Brekate mHGOpPMAIUIO, MPEACTABICHHYIO B TaONHMIAX, Ha JWHEHHOW, CTONOYATON WIIN
KpyrOBOM JuarpaMMax, MHTEPHPETHUPOBATh IPEACTABICHHBIE JaHHBIC, MCIOJIb30BAaTh JIaHHbBIEC NpPU
pelIeHny 3ajay.
[IpencraBisaTh MHPOPMAIIHMIO C TOMOIIBIO TAOJIUI, TMHEHHON U CTOJI0YATON Tuarpamm.
Haznaonan ceomempus
[TpuBoauTh TpUMEpPHl OOBEKTOB OKPYIKAIOLIEr0 MHUpPa, MUMEKIMHUX (OpMYy H3yUEHHBIX
TE€OMETPHUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PABHBIX U CHUMMETPUYHBIX
uryp.
N300paxaTb C NOMOIIBIO IUPKYJS, JIMHEHKH, TPAHCIOPTHpAa Ha HEJIMHOBAHHOM U
KJIeT4aToil Oymare u3y4eHHblE IUIOCKHE TeoMmeTpudeckue GUrypsl u KOHUTYypaluu,
CUMMETPUYHBIE (PUTYPBI.
HmeTh mipesicTaBieHre O TEOMETPUUECKUX MOHSITHSIX: PAaBEHCTBO (UTYDP, CUMMETPHS, OCh
CUMMETpUH, LIECHTP CUMMETPHHU.
HaxonuTh BeNMYMHBI YIJIOB HM3MEPEHHEM C MOMOILIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3a/IaHHOW BEJIMYMHBI, [TOJIB30BATHCA IIPU PELICHHUH 33/1a4 IPAyCHOM MEPOH yTIIOB; PACIO3HABATh
Ha 4YepTeKax OCTPbIN, IPSAMOM, pa3BEPHYTHIN U TYIION YIJIbL.

BplunciaTh JUIMHY JIOMaHOW, MEPUMETP MHOIOYTOJIbHHKA, I0JIb30BAThCSA EAMHUIIAMU
M3MEPEHUS IIMHBI, BBIPAXKaTh OJHU €JUHUIIBI U3MEPEHUS JUIMHBI Yepe3 ApyTHE.

Haxonuts, UCIOJIB3Ys YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXy JIBYMS TOUKaMH, OT
TOYKH 10 NPSMOM, JUIMHY ITyTH Ha KBaJPaTHOM CETKE.

Bbruucnare miomans (QUryp, COCTaBICHHBIX M3 MPSIMOYIOJIbHHMKOB, HCIOJIb30BATh
pa3OueHue Ha TPSIMOYTOJIBHHMKH, Ha paBHbIE (UTYpPBI, IOCTpaMBaHUE IO MPSIMOYTOJHHHKA,
[I0JIB30BATbCA OCHOBHBIMHM €IMHULIAMU HW3MEPEHMs IUIOINAJHW; BBIpaXkKaTb OJHU €IMHULBI
M3MEpEeHUsl IJIOAAM dYepe3 JApyrue (IMpu HEOOXOIMMOCTH C ONOpPOH Ha CIPaBOYHYIO
UH(pOPMAIIHIO).

PacriozHaBath Ha MOJENAX U M300paXKEHUSIX MUPAMUIY, KOHYC, WIMHJIP, UCIOIb30BaTh
TEPMHUHOJIOTHIO: BepIINHA, peOpo, paHb, OCHOBaHHE, pa3BEPTKA.

N300paxkaTh Ha KJIeT4aTol Oymare MpsiMOYToJIbHBIN Mapasuieienune.

Boruncnsate 00b€M NpsSMOYTOJIBHOTO Mapaslieenunea, Kyoa, moinb30BaTbcsi OCHOBHBIMU
eIMHUIIAMU U3MepeHHsl 00bEMA; BbIpaXkaTh OJHM €AMHUIBI U3MEpPEeHHs 00bEMa uepes aApyrue (¢
OTIOPO# Ha CTIPABOYHYIO HH(OPMAITHIO).

Pemarp HecnoxHbBIE 337a4l HA HAXOXACHUE T€OMETPUUECKUX BEJIUYHMH B MPAKTUYECKHUX
CUTyalusx (MIpy HEOOXOAUMOCTH C BU3YyaJIbHON OIOPOH).

[IJITAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHIWS ITIPUMEPHONPABOYEI
I[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJJAM OBYYEHU )

OcBoenne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs
JIOJDKHO 00eCTieunBaTh JOCTH)KEHUE CIIETYFOIINX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KJIACC

Yucna u évtuucnenusn

BeImonHATE, coueTasi yCTHbIE W THCHMEHHBIE TPUEMBI, apu(MeTHdecKkne JCHCTBHS C
panroHaTbHBIMU YUCIIAMH.

HaxomuTh 3HaueHWsI YHCIOBBIX BBIPAKEHHH;, MPHUMEHSITh pa3HOOOpa3HBIE CITOCOOBI U
npUEMBl  BBIYMCICHUS 3HAYeHUH JPOOHBIX BBIPAKEHHM, coIep)KalluX OOBIKHOBEHHbBIE U
JeCSITUUHBIE 1POOH.

[TepexoauTts OT ogHON (HOPMBI 3amKMCH YUCeN K APYroi (mpeoOpa3oBHIBAThACCATHYHYIO
npo0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JEeCATUYHYIO 1po0b). CpaBHUBATH M YHOPSIOUYMBATH PALlMOHATIBHBIC YUCTIA.

OKpyrasiTh 4yncia.
BBINOMHATE NMPUKUAKY M OLIEHKY pe3ysbTaTa BHIYMCIECHUH, OLIEHKY 3HAYE€HUHYHCIOBBIX



BBIPAKCHUM.

BrInonmHAT AEHCTBUS CO CTENIEHAMH C HATypaJbHBIMU I10KA3aTesAMU (C OTIOpOHA
CIIPaBOYHYIO HH(POPMAIIHIO).
IIpuMeHATh NpU3HAKU JEIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIIM HATYpaJIbHBIX

Yuncen.

Pewates npocreiiuyie NpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3AHHBIC COTHOILIECHUEM
BEJIMYHH, IPONOPLUOHAIBHOCTBIO BEIMYMH, IPOLICHTAMH; HHTEPIPETUPOBATh PE3YJIbTATHI
peleHus 331a4 ¢ y4€TOM OTpaHHYEHUI, CBA3aHHBIX COCBOMCTBAMHU PACCMATPUBAEMBIX OOHEKTOB.

Anzeopauueckue eviparxcenus

OpueHTHpOBAThCS B TOHATHSAX W ONEPUPOBATH HAa 0a30BOM YpOBHE aireOpandeckoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxoauTe 3HaueHust OyKBEHHBIX BBIPQKCHUH MPH 33/1aHHBIX 3HAUYCHHUSIX TIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LEJI0r0 BbIPaKEHHUs] B MHOTOWIEH IIPUBEJCHUEM I10100HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWIEHa Ha MHOTOYJIEH,
IpUMEHATh (OPMYJIBI KBajpaTa CyMMBl M KBajpaTa pPa3HOCTH (C OMOpPOH Ha CHpPaBOYHYIO
nHpopMaIInIO).

OcCy1ecTBIATh Pa3sIoKEHUE MHOIOWIEHOB HAa MHOXHTEIU C IOMOIIBIO BBIHECEHUS 3a
CKOOKM OOILIEro MHOXKMTEJNS, MPYNIHUPOBKHU CIaraeéMblX, MPUMEHEHUs (HOpMyJ COKPAILIEHHOTO
YMHOXXEHUS (C OTIOPOi Ha CTIPaBOYHYIO HH(POPMAITHIO).

[TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB Ui pEIIEHUS pasjIMYHbIX 33434 U3
MaTEMaTHKHU, CMEKHBIX MPEIMETOB, U3 PEATILHOMN MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMU MOKA3aTeIsIMU JAIAIPeoOpa3oBaHus
BBIp@XEHUH (C OMOPOI Ha CIIPABOYHYIO HMHPOPMAILIHIO).

Ypasuenus u nepasencmea

Pemiate nuHelHble ypaBHEHUS ¢ OAHON NEpEeMEHHOM, NMPUMEHss MpaBuia Mepexoaa OT
HCXOJHOTO YpaBHEHHUS K paBHOCWIbHOMY eMmy. [lpoBepsTbh, fBISETCA JM YUCIO KOPHEM
YpaBHEHHUS.

HmeTs npezacraBiaeHue o rpapuueckux MeTo/iax MpHU PelieHUH JIMHEHHBIXYpaBHEHUN U
UX CHCTEM.

[TonGupath npuMepsl ap Yucel, BISIOUMXCS PelIeHHEM JIMHEHHOTOYPaBHEHHUSI C
JIBYMs1 IEpEMEHHBIMH.

Ctpouth B KOOpJAMHATHON MJIOCKOCTU TpaduK JIUHEHHOIO YpaBHEHUS C JIByMs
MIEPEMEHHBIMHU; MOJIb3YSCh IPauKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pematps cucrembl ABYX JMHEHHBIX YpPaBHEHHUH C JBYMsI NE€PEMEHHBIMH, B TOM 4YHUCIIE
rpaduyecku (¢ onopoi Ha alrOPUTM Y4E€OHBIX JIeHCTBUI).

CocraBnsTh (H0CI€ COBMECTHOI'O aHAJIM3a) M pellaTh JIMHEHHOE YpaBHEHUE WIIMCUCTEMY
JMHEWHBIX YpaBHEHUH MO YCIOBMIO 33/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM
3a/1a4y NOJIyYEHHBIA pe3ynbTarT.

Koopounamut u zpagpuxu. @ynkyuu

N300paxkaTb Ha KOOPJAMHATHOW TPSAMONW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJAMHATaM, Jy4d, OTpPE3KH, MHTEpBalbl; 3alUChIBATh YHCJIOBBIE TMPOMEXKYTKH Ha
anreOpandeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaduku uHeWHBIX QyHKuni. Ctpouts rpaduk GyHkmy Y = KX + b,

OnuceiBaTh ¢ TOMOIIBIO (PYHKIMHA W3BECTHBIE 3aBHUCUMOCTH  MEXKIY

{BenmunHamMu (1O aIrOpUTMy Y4YeOHBIX JAEWCTBUI): CKOPOCTh, BpEMs, pPACCTOSHHE; II€Ha,
KOJMYECTBO, CTOMMOCTh; IPOU3BOJUTENBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTe 3HaueHue (GpyHKIMK 1O 3HAYEHUIO €€ apryMeHTa.

[Torumate rpaduueckuii ciocod MpeACTaBICHUS U aHaIW3a WH(OpMaIuu; U3BIEKaTh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJIACC



Yucna u eviuucnenusn

Hcnonp30BaTh HavaabHbIE NPEACTABICHHUS O MHOXECTBE ICHCTBUTEIBHBIX YHCEN IS

CpaBHEHHMsI, OKpPYIJICHHWS M BBIUMCIICHUH; HM300pakaTh JEHCTBUTENbHBIC YHCIA TOYKAMHU Ha
KOOPJMHATHOU MPSIMOH.

[TpuMeHATh TOHATHE apU(PMETUUYECKOTO KBAJPATHOTO KOPHS;, HAXOIUTh KBaJIpaTHBIC
KOPHH, UCIIOJIB3Ysl IPH HEOOXOAUMOCTHU KaJIbKYJISATOP; BBIIOIHATE IPOCTEHIINE PeoOpa3oBaHUs
BBIPAKEHUI, COIep KALUX KBAJApaTHbIE KOPHU, UCII0JIb3Ys CBOICTBA KOPHEM.

Hcnonb3oBate 3amucu OOJIBIIMX M MalblX YHMCENI C IOMOLIbI JECATHUUYHBIX ApoOell u
crenexel unciua 10.

Anzeopauueckue eviparxcenus

[IpuMeHSTh TOHSATHE CTENEHW C IeNBIM [OKa3aTeleM, BBIIOIHATH IpeoOpa3oBaHus
BBIPQ)XEHUH, coJepXkallluX CTENEHU C IeJbIM IoKa3aTeiaeM (C HCIOIb30BaHUEM CIPAaBOYHON
uHpOpMaLIUN).

BBINONHATE HECII0)KHBIE TOXXIECTBEHHBIE IPE0Opa30BaHMsl PALlMOHAIBHBIX BEIPAXKEHUH Ha
OCHOBE IPaBUJI ICUCTBUN HaJl MHOTOWIEHAMH U alre0panyecKuMu ApoOsIMHU.

PackiaapiBaTh KBaJpaTHBIN TPEXWIEH HA MHOKUTEIIH.

[TpuMmensTH NpeoOpazoBaHMsI BBIPAKECHUN IS peIlIeHUs Pa3IMUHbIX 3aJa4 U3 MAaTEMaTHUKH,

CMEXKHBIX IIPEIMETOB, U3 PEaIbHOM MPAKTUKH.
Ypasnenus u nepasencmea

Pemate JsiMHElHblE, KBaJgpaTHbIE YpaBHEHUS (C HCHOJIB30BAHUEM CIIPABOYHOM
nHGOpPMAINN) U PAlMOHAJIBHBIC YPAaBHEHHS, CBOISIINECS K HUM, CUCTEMbI ABYX yYpaBHEHHU C
JBYMsI IEPEMEHHBIMHU.

[IpoBOMTE MPOCTENUIINE UCCIIENOBAHNS YPABHEHUH U CUCTEM YPaBHEHUM, B TOMYHCIIE C
IIPUMEHEHHEM IpapUuecKuX NpeAcTaBiIeHUi (yCTaHaBINBATh, UMEET JIM ypaBHEHHE WIN cUCcTeMa
YpaBHEHHH PEUICHHUs, €CITH UMEET, TO CKOJIBKO, U ITP.) C OTIOPOH Ha arOPUTM YUEOHBIX ACHCTBUI.

[Tepexoaute OT ciaoBecHOH (HOPMYTUPOBKU 3afaud K e€ anreOpandeckod MoJenu ¢
MTOMOLIBIO COCTaBJICHUSI yPaBHEHUS WJIM CUCTEMbI YpaBHEHUN, MUHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1auyl MOJIYy4YEHHBIN pe3ysbTar.

[TprMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLIEHKH; pelIaTh JIMHEHHbIE
HEpPaBEHCTBA C OJIHOM MEPEeMEHHONM M MX CHUCTEMBI; J1aBaTh TIpapUUecKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu
OnepupoBath Ha 06a30BOM ypoBHE (YHKIMOHAJIbHBIE TOHATHA M S3bIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUEHUS ); ONIPEENISATh 3HaUeHNE (DYHKIMHU 110 3HAYEHUIO apTyMEHTa; ONPEAETATh
cBoOMcTBa (PyHKLUH 110 €€ TpaduKy.
Ctpouts rpaduky dIeMeHTapHbIX QyHKImi Buaa , Y = X2, y=x3,y =4/x ,y=

k_ommceiBaTh cBO¥CTBa YMCIOBON (DyHKIMH 1O e€ TpaduKy (Ipu HEOOXOAUMOCTH C
X

HaIPAaBJISAIONIEH TOMOILBIO).

9 KJIACC

Yucna u eviuucnenusn
CpaBHUBATh U YIIOPSAOYUBATH PAIlMOHAJIbHBIE U UPPAIIMOHAIbHBIE YHCIIA.
Brimonuate apudmMernyeckue IEHCTBUS ¢ PAllMOHAIBHBIMU YUCIIAMHU, COYETas YCTHBIC
IINCBMCHHBIC HpI/IéMI)I, BBITIOJHATD BBIYMCIICHUA C UPppalluOHAJIBHBIMU YU CIIaMHU.
Haxoauth 3HaueHus CTeneHel ¢ 1eNIbIMU MOKa3aTeIs MU U KOPHEH; BBIYUCIIATh 3HAYEHUS
YUCIIOBBIX BI)Ipa)KeHI/II\/'I.
OKpyriTh JEHCTBUTENbHBIE YHWCJA, BBIIOJHATh NMPUKUAKY pe3yjbTaTa BBIYMCICHUH,
OLICHKY YHMCIIOBBIX BBIPaKEHUH.
Ypasnenus u nepasencmea
Pemarp nuHeliHble U KBaJpaTHbIE YpaBHEHUS, YpPaBHEHUS, CBOJSIIMECS K HUM,
MPOCTENIIHNE IPOOHO-PAIIIOHAIBHBIC YPABHEHUSI.
Pemats mpocTeiiive CUCTEMbl ABYX JIMHEHHBIX YPaBHEHUH C JBYMSI MEPEMEHHBIMH M



CHCTEMBI JIBYX YpaBHEHHIA, B KOTOPBIX OJJHO YpaBHEHHUE HE SBIIACTCSIIMHEHHBIM (110 BU3YyaJIbHOU
orope).

Pemate mpocTeiinye TEKCTOBBIE 3aJaudl anreOpandeckuM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WJIM CUCTEMBI IBYX YPaBHEHUH C JBYyMs IIEPEMEHHBIMH.

[IpoBOaUTE MPOCTENUIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOMUYHCIIE C
IIPUMEHEHHEM IpapUuecKuX NpeAcTaBiIeHNH (yCTaHaBINBaTh, UMEET JIM yPaBHEHHUE WIIM CUCTEMA
ypaBHEHUI pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemate 5mHelHble HEpaBEHCTBAa, KBaJpaTHblE HEPAaBEHCTBA; H300pakaTh peEIECHHE
HEPABEHCTB HA YMCJIOBOM MPAMOU, 3alMCBIBATH PELIEHUE C IOMOIIBIO CUMBOJIOB.

Pemats cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIIUEKBAPAaTHOE
HEPaBEHCTBO; M300pa)kaTh PEUICHHE CHCTEMbl HEPABEHCTB Ha YHCIOBOM MPSMOM, 3alHCHIBAThH
pELIEeHNE C IOMOILBIO CHMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA IIPU PELLICHUH PA3IMYHBIX 33]1a4.
Dynkyuu

PacnioznaBath (pyHKIMU M3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHUECKUPACIIONOKEHNE

Ha KOOPJAMHATHOM IJIOCKOCTH rpadukoB GpyHkumii Buaa: Y = KX, y = kX

1 _

+b,,y=0a+bx+,y=xy=xy =k

v - x



B 3aBHCHMOCTH OT 3HAUYCHUU
k0> PUIHEHTOB; ONIUCHIBATH CBONCTBA (PYHKITHIA.
Crpouth U u300pakaTb CXeMaTW4yecku TpaduKu KBaAPATUUHBIX (DPYHKLIHH,

YlonuchIBaTh CBOWCTBA KBAIPATUYHBIX (DYHKIMHN 1O MX Tpadukam.
Pacno3naBare KkBagpaTHuHyto (QyHKIHIO 10 (opmylie, TNPUBOAUTH PUMEPHI
KBaJPaTUYHBIX (YHKLUHN U3 peabHON )KU3HU, PU3UKHU, FEOMETPHH.

Apupmemuueckan u 2eomempuueckasn npozpeccuu

Pacnio3HaBaTh apu(pMeETHUECKYIO U T€OMETPUYECKYIO MPOTrPECCHH IPU Pa3HBIX CIIOCOOaxX
3a/1aHUs.

BBINONHATE BBIYMCIEHUS C UCHOJIb30BaHUEM (OpMYJ N-ro wieHa apu(METHUECKOW U
TEOMETPUYECKONW MPOrpeccHii, CyMMbl MEpBbIX N 4ieHOB (C OHOpPOH Ha CHPaBOYHYIO
nHpopMaIuIo).

Pemate 3a1a4n, CBSI3aHHBIE C YUCIIOBBIMHU ITOCJIEI0BATEIBHOCTAMH, B TOM YHCIIE3a1a4d U3
peanbHOM )KU3HHU (C UCIIOIB30BAHNEM KAJIBKYJISITOPA, LU(POBBIX TEXHOIOIHMH).

IIJTAHUPYEMBIE ITPEAMETHBIE PE3VJIbTATBI OCBOEHU S IIPUMEPHOMPABOYEN
I[TPOI'PAMMBI KYPCA «'EOMETPUS» (11O T'OAAM OBYUYEHN)

OcBoenue yueOHOro Kypca «I['eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
JIOJDKHO 00€CTIeUnBaTh JOCTH)KEHUE CIISIYFOIINX MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB:

7 KJIACC

Pacno3naBate W3y4eHHBIE TEOMETpPHYECKHE (UTYpPBI, ONpeneniaTh HX B3aUMHOE
pacroio’keHue, U300paxaTb reoMeTprUIecKre (PUTYpbl; BBITOIHATH YEPTEXKH 10 YCIOBHIO 334a4H.
W3mepsATh AMHEWHbIE U YIVIOBbIE BEJIMYMHBI. Pemarh 3a1auu Ha BBIYMCICHHUE JJIUH OTPE3KOB U
BEJIMYHH YTJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pealbHONKU3HH,
pa3MepoB MPUPOJHBIX 00BEKTOB. PaznuuaTh pazMepbl 3TUX 00BEKTOB MOMOPSAAKY BEIUYUHBI.

Ctpouth uepTeku K reOMEeTpUUECKUM 3a7adaM (C MCIOJIb30BAaHUEM CMBICIOBON OMOPBI:
HaBOJIAIIME BOIIPOCHI /WU aJrOpUTMa yueOHBIX 1eHCTBUA).

[Tonb30BaThcs MpU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BAaTh IPU3HAKU HU
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PELLICHUHU 3ajay.

[TpoBoaMTH AOKa3aTENbCTBA HECIOKHBIX reOMeTpudeckux TeopeM. [lonb30BaTbes MpU3HaAKaMu
paBeHCTBa MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,

CBOMCTBOM Me€JUaHbl, MPOBEIEHHON K TMIOTEHY3€ NMPSAMOYTOJIbHOTO TPEYroJIbHUKA, BPEIIEHUU
reoMeTpPUUYECKHX 33124 (C UCTI0JIb30BAaHUEM 3pUTENIbHON HArJISIIHOCTH H/MITMBEPOATILHOMN OIOPHI).

OnpenensaTh napamieIbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOpbIE 00pa3zyeT CHHUMHU
cexymas. OnpenensaTe NapauIedbHOCTh MPSMBIX C MIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYTOH MPSIMOi.

Pemrate 3a1aun Ha Ki1eT4aToi Oymare.

[TpoBOIUTH BBIYMCICHHS M HAXOJUTh YUCIOBbIE M OyKBEHHBIE 3HAYEHUS YIJIOB B

reOMEeTPUUYECKUX 3aJladaX C UCMOJIb30BaHUEM CyMMBI YIJIOB TPEYTOJbHUKOB U

MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH IEPECEUEHUH JIBYX MNapaiebHBIX
MPSAMBIX CEKyIIel. PemaTe mpakTruyeckue 3aa4d Ha HaXO0K/JICHHUE YIJIOB.
HmeTh npezcTaBiieHne O NOHIATHE TEOMETPUYECKOTO MECTa TOYEK.

DopMyIUpOBaTh OIMpENETIeHHUs] OKPYKHOCTH U Kpyra, XOpJibl U JUaMeTpa OKPY>KHOCTH,
I10JIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3TH CBOWCTBA IIPU PEIICHUH 3a]1a4.

OpueHTHpOBaTbCS B MOHATHUSAX: ONUCAHHAS OKOJIO TPEYroJIbHUKAa OKPYXHOCTh, LEHTP
OMMCaHHOM OKpykHOCTU. OnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMU O TOM, UYTO OUCCEKTPUCHI
YIJIOB TPEYTOJbHUKA [IEPECEKAOTCS B OTHOM TOYKE, U O TOM, YTO CEPEAMHHBIE EPIEHANKY ISP
K CTOPOHAaM TPEYTOJIbHUKA MIEPECEKAOTCS B OJJHOU TOUKE.

OpueHTHpOBAThCSA B TMOHATHIX W ONEpUpOBaTh Ha 0Aa30BOM ypOBHE: KacaTelbHas K
OKpPY>KHOCTH, TeOpeMa O MEPIECHANKYISIPHOCTH KacaTeIbHON U paguyca, MPOBEIEHHOIO K TOUKE
KacaHUs.



VMeTs mpencTaBlIeHHE O IMPOCTEUIINX MEOMETPUYECKUX HEPABEHCTB, UX IPAKTUYECKOM
CMBICIIE.
IIpoBOUTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHUS C IOMOILBIO [IUPKYJI U JIMHEUKHU.

8 KJIACC

Pacrnio3HaBaTh OCHOBHBIC BHIIbI YETHIPEXYTOJIBHUKOB, MX ASJIEMEHTHI, MOJIb30BATHCS HX
CBOWCTBaMH IPU PELICHUU T€OMETPUIYECKHX 3a/1a4.

OpueHTHPOBATHCS B TOHATUU — TOUKHU IEPECEUCHUS MEIMaH TPEyroJibHUKA (IIEHTpa Macc)
B PCIICHUU 3a/1a4.

BrnaneTs moHATHEM CpeHEH JTMHUU TPEYTOJIbHUKA U TPAIeluy, IPUMEHSTh HX CBOHCTBA
IIPU pElICHUH MPOCTEHIINX T€OMETPHUECKUX 33/1ad. MIMeTs mpenctaBieHneo reopeme Paneca u
TEOpeMEe O MPOMOPIMOHAIBHBIX OTPE3Kax, MPUMEHITh UX JUIS PEIICHHs MPAKTUYCCKUX 3a1ad (C
OIIOPOI Ha 3pUTENIbHYIO HATJISAHOCTB).

[TpuMeHSTh TPU3HAKH 1TOI00US TPEYTOIBHUKOB B PEIICHUH HECIOKHBIX TE€OMETPUICCKUX
3aad.

[Tonwp3oBatbest Teopemoit [ludaropa s pemieHUs TE€OMETPHUECKUX W MPAKTUYCCKHUX
3aad.

Bnanerh MOHATUSMH CHHyCa, KOCMHYCAa M TaHT€HCAa OCTPOrO yria HpSMOYTOJIbHOTO
TpeyrosbHuKka. [loib30BaThCsl STUMH TOHATHUSMH JUIS PELICHHS NPAKTUYECKHX 3anad (TpH
HEOOXOMMOCTH C OIOPOI Ha aJITOPUTM MPABHUIIA).

Boeraucnsare (pa3nmuyHbiMEA - criocoOamu) (C OMOpPOM Ha CHPaBOYHYIO HH(DOPMAIIHIO)
IUIOIIAb TPEYTOJbHUKA M IUIONIATM MHOTOYTOJbHBIX (HUTyp (MOJIB3YACH, TJie HEOOXOIMMO,
KaJbKyIsTOpOM). [IpuMeHSTh MoTydyeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4aX.

Bnanerh MOHATHSAMH BIMCAHHOTO W IIEHTPAIBHOTO yIja, HMCIOJB30BaTh TEOPEMBI O
BITMCAHHBIX YTJIaX, yIiIax MeKIY XOpAaMu (CEKYIIMMHU) U yTIIe MeXKAY KacaTelIbHOW 1 XOpA0H Ipu
pEILICHUH TPOCTEUIIIMX TEOMETPUICCKUX 3a]1aY.

BianeTh NOHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTh CBONCTBA ONMCAHHOTO
YETBIPEXYTOJIbHUKA IIPU PEIICHUN TPOCTEMIINX 3a/1a4.

[TpuMeHATh MOTy4YeHHbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYECKUEMOJENN JUIs
3a/1a4 peaJbHOM )KM3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C IPUMEHEHUEM 101001
U TPUTOHOMETPUH (IIOJIB3YSICh, TJI€ HEOOXOAMMO, KAJIbKYJISATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C UX IIOMOLIBIOPA3INYHbIE
AJIEMEHTHl TPSIMOYTOJIBHOTO TPEYrOJbHUKA («PEHIEHHE MPSIMOYTOJbHBIX TPEYTOJbHUKOBY).
HaxonuTs (¢ HOMOIIBIO KANbKYJIATOPA) JUTMHBI U YTIIbI I HETAOIUYHBIX 3HAYCHUH.

[Tonb30BaTbes hopmynamMu NPUBEAECHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM
JUIE HaXOXKJEHHUsSI COOTHOLICHUH MEXIy TPUTOHOMETPHYECKMMH BeIMYMHAMU (C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JJI1 HaXOKJIECHUS Pa3IMYHBIX JIEMEHTOB
TPEYrojbHUKa («pElIeHHe TPEeYroJbHUKOBY»), MPUMEHSTh WX NpPU PEIIEHUH MNPOCTEHIINX
T€OMETPUYECKHX 3a/1a4.

Brnaznets nonsTusMu npeoOpa3zoBaHus M0J00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOJA00HBIX
¢uryp. [lonb3oBarbcst cBONMCTBaMU MO00MS TPOU3BOIBHBIX (PUTYDP, YMETbBBIUYUCIATD JAJTUHBI U
HaXOJUTh YIJIbl Y MOAOOHBIX GUryp (IO aIrOpUTMY yueOHBIX AelcTBHil). [I[puMeHaTs cBONCTBa
o1001sI B MPaKTHYECKUX 3a/1a4aX. Y METhIIPUBOIUTH IPUMEPHI TOI00HBIX GUTYD B OKPYIKAIOLIEM
MHpE.

[Tonp3oBaTbest TeopeMamu (MO0 BU3YaJbHOM OMOpPE) O MPOU3BEIECHUM OTPE3KOB XOpA, O
IIPOU3BEICHUH OTPE3KOB CEKYIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpAaMH, IMOHMMATh HMX T'€OMETPHUYECKUH U (U3UYECKUH CMBICI,
IPUMEHATh HUX B PEIIEHUM TIeOMETpUYECKHX M (u3nyeckux 3agad. [IpuMeHATH cKaspHOe
IIPOU3BEICHUE BEKTOPOB [UIsl HAXOKICHHUS IUIUH U YIJIOB.

[Tomp30BaTbCcs METONOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHATh €r0 B PEIICHUU
TrE€OMETPUUYECKUX U MPAKTUYECKUX 33]a4.



Brazers NOHATUSAMHU IPABHWIBHOTO MHOI'OYIOJIBHUKA, JUIMHBI OKPYXKHOCTH, JJIMHBI IyTH
OKPY’KHOCTH U paJiMaHHON MepBI yIila, yMETh BBIYMCIATH IUIOIIAlb KPyTrau ero yactei (¢ onopoi
Ha CIIpaBoYHYI0 HHPOpMaIuio). [I[puMeHsITh MoTyYeHHbIE YMEHUS B IPAKTUUYECKUX 3a/1a4aXx.

Haxonute ocu (MM LEHTPBI) CUMMETPUH (DUTYP, IPUMEHATh IBHKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasix.

[IpyMeHATh MOJIydYEeHHBbIE 3HAHUS Ha IIPAKTUKE — CTPOUTH MATEMATHYECKUEMOZCIN UL
3aJa4 peaqbHON JKU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBHIUMCICHUS C IPUMEHEHUEM 0100
U TPUTOHOMETPUYECKUX (PyHKIUH (I0IB3YsICh, IIe HEOOXOAUMO, KATIBKYJIATOPOM).

YIJIAHUPYEMBIE [TIPEJIMETHBIE PE3VJIbTATHI OCBOEHUSI IIPUMEPHOI
PABOYEH ITPOIPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (IIO TOJIAM
OBYUEHUS)

[IpenmerHbIe pe3ybTaThl OCBOECHUS Kypca «BepodrHocTs u cratuctuka» B 7-9kiaccax
XapaKTEPU3yIOTCA CAEAYIOIMMH YMEHUSAMU.

7 KJIACC

Yurate uHbOpMaIUIO, MPEICTABICHHYI0 B TabIWIaX, Ha AMArpaMMax; HpPEICTaBIAThH
JaHHBIC B BHJE TaOJIMIl, CTPOUTH JMATrPAMMBI (CTOJOMKOBBIC (CTOJIOYATHIE) M KPYTOBBIC) IIO
MaccuBaM 3HAYeHHH (C HCTOIb30BAaHUEM 3PUTEIHHON HATIITHOCTH W/WUIH BepOaIbHOM OMOPHI).

OnuceiBaTh ¥ HMHTEPIPETUPOBATH PEATbHBIC YHCIIOBBIC JaHHBIC, MPEICTABICHHBIC B
Ta0JIMIax, Ha JUarpaMMax, rpadukax.

OpueHTHpOBaThCS B MOHATUSIX U ONMEPUPOBATH UMHU Ha 0A30BOM ypOBHE:CpeIHEE
apudmernueckoe, MearaHa, HauOoJbIlIee U HAaNMEHbIIee 3HaUeHUs, pa3max.ImeThb
MIPEJICTABJICHHUE O CIyYailHOM M3MEHYMBOCTH HA MPUMEpaXx IeH, GU3HUSCKUX BEIINYHH,
AHTPONOMETPUYECKHUX JAHHBIX; UMETh MPEICTaBICHUE O

CTaTUCTUYECKON YCTOMYMBOCTH.

8 KJIACC

N3Bnekatb W mpeoOpa3oBbIBaTh HHGOpPMALMIO, IPEJICTABICHHYIO B BHJE TaOMIL,
nuarpamm, rpaukoB; NpeACTaBIATh JaHHbIE B BUE TaOJIUL, AUarpaMM, rpaduKoB.

OnuceiBaTh MOCIE COBMECTHOIO aHalM3a JaHHbIE C IIOMOIIbI CTATUCTHUYECKHUX
NoKaszaTesieil: CpelHHUX 3HAYeHUH U Mep paccenBaHus (pa3Max, IUCIEepCHs U CTaHJapTHOE
OTKJIOHCHHE).

HaxonuTh YacTOTBl YMCIIOBBIX 3HAUYEHUM M 4YacTOThl COOBITMIH, B TOM 4HCIE IIO
pe3yabpTaTaM M3MepeHUU M HaOII0JIeHUH (C UCTOIB30BAaHUEM 3PUTEIBHON HATJIAIHOCTH W/WIH
BepOaIbHOM OMOPEI).

HaxoauTh BepoATHOCTH CiTydyalfHbIX COOBITHI B OTIbITaX, 3Has BEPOSITHOCTU 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCII€ B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAapHBIMH COOBITHUSAMHU (C
MCIOJIb30BaHNEM 3PUTENIbHOM HATJISIIHOCTH W/WUIIN BepOaIbHOM OIOpHI).

Hmets mpezacraBieHrne O rpaduyeckux MOJAENSAX: JEPEeBO CIY4YaiHOTO SKCIEpUMEHTA,
yarpaMMbl DWiiepa, 4uciaoBasi mpsmasl.

OnepupoBaTh NOHATUSMH Ha 0A30BOM YPOBHE: MHOKECTBO, ITOJAMHOKECTBO; BBIINOIHATh
ofepaly HaJl MHOKEeCTBaMU: 00beIMHEHNE, TIepeceUeHre, JOMOIHEHUE; IEPEUUCIISITh 3JIEMEHThI
MHOYECTB; IPUMEHATH CBOMCTBA MHOXECTB (C MCIIOJIb30BAaHUEM BU3YaJIbHON OIOPHI).

HmeTs npeacTabienre o rpaguueckoM MpeiCTaBIeHINEe MHOXKECTB U CBSI3eH MEXIY HUMU
JUIS. OTIMCAHMSI MPOLIECCOB M ABJICHHWM, B TOM YHMCIE NPU PELICHHWH 337a4M3 JPYTUX Y4EeOHBIX
MIPEIMETOB U KYPCOB.

9 GKJIACC

W3Bnekatb u 1peoOpa3oBbIBaTh WHGOPMAIMIO, NPEIACTABICHHYI0 B  Pa3IHMYHBIX
WUCTOYHUKAX B BUAE TaOmuIl, nuarpamMm, TpaduKoOB; MPEACTABIATh TaHHBIE B BHUIE TaOJIHIL,
TuarpaMm, rpaduKoB.

Pemarp mpocreiimue 3agadyd OPraHU30BAHHBIM TIEPEOOPOM BAPUAHTOB, a TaKXKE C
WCTIOJIh30BAaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.



Nmets mpeacraBieHne 00 OMUCATENBHBIX XapPAKTEPUCTUKAX IS MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYECHUSI U MEPBI paCCEUBaHUSI.

HaxoauTp 4acTOThl 3HAYEHUH U YaCTOTHI COOBITHS, B TOM YHCIIE MOJIB3YSCh PE3yIbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOIIOIeHH (C OMOpOoil Ha CIIpaBOYHYIO HHGOPMAIHIO).

HaxomuTe BEpOSTHOCTH CilydyallHBIX COOBITUH B HM3YyYEHHBIX OIIBITaX, B TOM YHCJIE B
OIBITaX C PAaBHOBO3MOKHBIMH AJIEMEHTAaPHBIMU COOBITHSIMH, B CEPUSIX HUCIBITAHUMA 10 TIEPBOTO
ycIexa, B CepusixX UCIbITaHUM bepHyium.

NmeTs ipeacTaBiieHUE O CIIy4YaillHOW BEJIUYUHE U O PACIIPEICICHUHN BEPOSTHOCTEH.

HmeTh mpencTaBieHne O 3aKOHE OOJBIIMX YHCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CIIy4aiiHOM U3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIKX YKCEN B IPUPOJE U OOLIECTBE.



