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1. HOSAICHUTEJIBHAS 3AIINCKA

PabGouass mporpamma o0si3atenbHOrO yueOHOTro mpeamera «MareMaTukay
pa3zpaboTaHa B cooTBeTCTBUHU C TpeboBanusiMu myHkTa 32.1 ®I'OC 00O, Ilonoxenus
0 pabouux mporpaMmax ydeOHBIX MpeaAMeTOB, KypcoB, moayieir (PI'OC 00O,
yTBepiKIeHHOro mpukazom Ne 287 ot 31.05.2021) YOY «OHJIAMTH T'MMHA3U Ne
1», ¢ yderom IlpuMepHOIl OCHOBHOM 00pa3OBATEIILHOM MPOrpaMMbl OCHOBHOI'O
obmero  oOpa3oBaHus, OAOOpEeHHOW  pemieHueM  ¢eaepaibHOro  yueOHOo-
METOJUYECKOT0 O0BEUHEHHUS IO 00IIeMy 00pa30BaHUIO, TPOTOKOJI OT 23 uroHs 2022
r. Ne 3/22, pa3merennoii Ha caiite https://fgosreestr.ru

OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
«MATEMATUKA»

[Ipumepnas pabGodas mporpamMma MO MaTeMaTHKE g oOydaromuxcs 5—9
KJ1acCOB pa3zpaboTaHa Ha OCHOBE denepanibHOTO roCyJ1apCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHJIAapTa OCHOBHOIO 0O0IIero oOpa3oBaHHs € YYETOM U
COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHUM, TMPEABSIBIAEMBIX K MaTeMaTUYECKOMY
0o0pa3oBaHUI0, M TPAJUIMN POCCHMCKOTO 0O0pa30BaHHs, KOTOPBIC OOECIICUHBAIOT
OBJIQJICHUE  KJIOYEBBIMM  KOMIIETCHIIMSIMM,  COCTABJIAIOIIUMU  OCHOBY  JUIS
HEMIPEPBIBHOTO  OOpa30BaHMS W CaMOPa3BUTHsA, a TakXke  IEJOCTHOCTh
OOIIEeKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEJIBHOTO pa3BUTHs oOydaromuxcs. B
pabodeil mporpaMme YUTeHBl WHJaeHM U TojokeHus KoHmenuuu pa3BUTHSA
MaTteMaTudeckoro oopazoBanus B Poccutickoit deneparmm.

B smoxy mudpoBoit Tpanchopmaimu Bcex cdep 4enmoBeUECKOU IeATEIHHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3 0a3oBoi
MaTEMaTUYeCKOM TIOJITOTOBKU. Y3K€ B IIKOJE MATeMaTHKa CIIYXUT OIOPHBIM
NPEAMETOM JJIi WM3YyYEeHHUS CMEXHBIX JUCHUIUIMH, a IIOCJIe IIKOJIBI pealbHOU
HEOOXOJMMOCTBIO  CTAaHOBUTCA  HENpEepbIBHOE  oOpa3oBaHuWe, UYTO  TpedyeT
MOJTHOLICHHOM 0a30BO#l  00I11e00pa3oBaTeIbHOM TOATOTOBKM, B TOM YHCJIE H
MaTeMaTU4yecKor. IT0 00yCIOBIEHO TEM, YTO B HAILIA THU PACTET YUCIIO Mpodeccuid,
CBSI3aHHBIX C HEMIOCPECTBEHHBIM IPUMEHECHIEM MaTEMATUKH: U B cpepe SIKOHOMUKH,
U B OM3HECe, U B TEXHOJOTHYECKUX 00JIACTAX, U JaXKe B TyMaHUTapHBIX cepax. Takum
o0pa3oM, Kpyr HIKOJbHHUKOB, I KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM
MIPEAMETOM, PACIIIAPSISTCA.

[IpakTHdeckasi MoJAe3HOCTh MaTeMaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEeIMETOM
SABJISIIOTCS (PyHAAMEHTAJIbHBIE CTPYKTYPbhI HAIIEro MUpa: MPOCTPAHCTBEHHBIE (DOPMBI
Y KOJIMYECTBEHHBIC OTHOIIECHUS OT MIPOCTEUIIINX, YCBAUBAEMbBIX B HEMIOCPEACTBEHHOM
OMBITE, JIO0 JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JUJII PAa3BUTHS HAY4YHBIX W
MPUKIAOHBIX UWJeh. be3 KOHKPETHbIX MAaTeMaTHUYE€CKHX 3HAHUW 3aTPYyJHEHO
IMOHMMAHKWE IIPUHIIMIIOB YCTPOWCTBA M HCHOJIb30BAaHUSI COBPEMEHHOW TEXHUKHU,
BOCIIpUATHE M HWHTEpIpPETanus pa3HooOpa3HOM COIMAIbHON, HSKOHOMHYECKOM,
noJIMTUYeCKOr uHpopMary, ManodpGheKTUBHA TOBCEAHEBHAS IPAKTUYECKas
JIEeATENbHOCTh. KaXk0My 4eI0BEKY B CBOEM KU3HU NMPUXOAUTCS BBITIOJIHITH PACUETHI
U COCTAaBJISITHh QJITOPUTMBI, HAXOAWTh W TNPUMEHATH (DOPMyINBI, BIAIEThH
MMPAKTUYECKUMHU TMPUEMAMHU TE€OMETPUUYECKHX H3MEPEHHU W TMOCTPOCHUH, YUTATh
nH(popMalnio, TpeACTaBICHHYIO B BHUE Taljull, AUarpamMm U rpadukoB, KUTh B
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YCJIOBHSIX HEOMPENCNEHHOCTH M TOHMMAaTh BEPOSITHOCTHBIN XapaKTep CIydaiHbBIX
COOBITHU.

OIHOBPEMEHHO € paCUIMPEHUEM c(pep MPUMEHEHUSI MATEMATUKU B COBPEMEHHOM
obmiectBe BCE 0oJjiee Ba)KHbIM CTAHOBHUTCS MAaTEMaTHYECKUM CTUJIb MBIIIICHMS,
IIPOSIBIIIIONIMICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B mpomecce usydyeHus
MaTeMaTUKU B apCceHal INPUEMOB M METOJOB MBIIUJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHIYKIUS U ACIYKIUs, 0000IIEHIEe U KOHKPETU3AllKs, aHAIN3
U CHUHTE3, KJIacCH(PHUKAIus U CUCTeMaTH3alus, abCcTparupoBaHHWE W aHAJOTHSL.
OOBEeKTHl MaTeMaTUYECKUX YMO3aKIIOUYEHHH, TpaBWia HX KOHCTPYHUPOBAHUS
PacKpbIBAlOT MEXaHU3M JIOTUYECKUX MMOCTPOCHHH, CITOCOOCTBYIOT BHIPAOOTKE YMEHUS
dbopMynpoBaTh, 000CHOBBIBATh U JOKa3bIBATH CYXKJIEHUS, TEM CaMbIM pPa3BUBAIOT
JOTUYECKOE MblIUICHUE. Beaymas posib  OPUHAUICKUT MaTeMaTUKE U B
(OpMHUPOBAHNUN AJITOPUTMUYECKON KOMIIOHEHTH! MBIIIJIEHUS] U BOCIIUTAaHUM YMEHUHN
JNEUCTBOBAaTh II0 3aJaHHBIM aJIrOPUTMaM, COBEPIICHCTBOBAaTbH U3BECTHBIE U
KOHCTpYMpOBaTh HOBble. B mpouecce pemeHuss 3agad — OCHOBOM ydeOHOMU
JNEATEIBHOCTH Ha YypOKax MaTeMaTUKU — pa3BUBAIOTCA TaKXe TBOpYECKas U
IIPUKJIaIHAs] CTOPOHBI MBILIJICHHUS.

OOyueHue MaTeMaTuke 1a€T BO3MOKHOCTh Pa3BUBATh y 00YUaIOIIUXCSl TOUYHYIO,
palMoOHANBHYIO U UHPOPMATUBHYIO peyb, YMEHHE OTOMpPATh HauOoJee MOIXOISIINE
S3BIKOBBIC, CUMBOJIMYECKHE, TpauuecKkue CpeicTBa JUIsl BBIPAKEHHS CYXKICHUN U
HarJISIAHOTO UX NPEACTABICHUA.

HeoOxoaumMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpPhl B COBPEMEHHOM TOJKOBAaHUU
ABNIIETCS  O0Ilee 3HAKOMCTBO C METOAAMHM IO3HAHUS JE€HCTBUTEIIBHOCTH,
IpeJICTaBICHUE O MPEAMETE U METOAAX MAaTEMATUKH, UX OTIIMYUN OT METOJOB JIPYTHX
€CTECTBEHHbBIX M TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHUKU
JUISL pellieHUs] HAy4YHbIX W NPUKIAAHBIX 3a1ad. Takum 00pa3oM, MaTeMaTHyeckoe
oOpa3oBaHK€ BHOCUT CBOM BKJIaJ B ((OPMUPOBAHUE OOIIEH KYJIbTYphl YEJIOBEKA.

N3yuenne mareMaTHK{d TakKXe CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO
YEeJIO0BEKa, MOHUMAHUIO KpPAaCOThl M M3SLIECTBA MATEMAaTUUYECKUX PaCCYXKICHUU,
BOCITPUATHIO TEOMETPUIECKUX (OPM, YCBOCHHUIO UJIEH CUMMETPHH.

HOEJIM MW OCOBEHHOCTU WM3YYEHUA VYUYEBHOI'O IIPEIAMETA
«MATEMATHUKA». 5—9 KIIACCBI

[IprnopuTeTHBIMU 1EIIMU 00yUEHUs MaTeMaTHKe B 5—9 Kiaccax SBIISIOTCS:

e (opmupoBaHUE IEHTPAIBHBIX MATEMATUUECKUX TOHATUM (YMCIIO, BEJIMYMHA,
reoMeTpudeckasi purypa, nepeMeHHasi, BeposTHOCTb, (DYHKIHs), 00eCTICUMBAIOIINX
MPEEMCTBEHHOCTh M TEPCIEeKTUBHOCTh  MaTeMaTUYecKoro  oOpa3oBaHUs
o0y4JaroImxcs;

® [I0/IBeICHHE OOYYaroIIMXCs Ha JIOCTYITHOM [IJIi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATUKHU U OKPYKAIOIIETO MUPA, IOHUMAHUE MAaTEMATUKH KaK 4YaCTH
oO01I1e# KyIbTYPhI YEJIOBEUECTBA;

®  Da3BUTHE HWHTEIUIEKTYaJbHBIX M TBOPUYECKHX CHOCOOHOCTEW OOyYaromuxcs,
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MO3HABATEILHOU AKTHUBHOCTH, HCCICAOBATCIbCKUX YMGHHﬁ, KPUTUIHOCTHU
MBIIIJICHUA, MHTCPCCA K U3YUCHUIO MATCMATUKH,

e (¢opMupoBaHue (PYHKIIHMOHATHHOH MAaTEMaTHYECKOW TPaMOTHOCTU: YMEHUS
pacno3HaBaTh MPOSIBICHUS MAaTEMATUUECKUX IMOHATHNA, OOBEKTOB U 3aKOHOMEPHOCTEM
B pEaJbHBIX KU3HEHHBIX CUTYALMSIX U MPU U3YUYEHUU APYTHMX YUEOHBIX IPEIMETOB,
NPOSIBIICHUS] 3aBHCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyIHMpOBaTh HUX Ha S3bIKE
MaTeéMaTUKM M CO3/1aBaTh MaTEMaTHYECKUE MOJEIU, IPUMEHATH OCBOCHHBIN
MAaTeMaTUYECKUM ammapar Juisi pPEUIeHUus NPaKTUKO-OPUEHTUPOBAHHBIX —3aJ1ad,
WHTEPIIPETUPOBATH U OLICHUBATD ITOJyYECHHBIEC PE3YJIbTATHI.

OCHOBHBIE JTMHUH COZAEPKAaHUS Kypca MareMaTuku B 5—9 knaccax: «Hucna n
BBIUKCIICHUS», «Anredpa» («AnreOpanyeckue BBIPDAKEHUA», «YpaBHEHUS U
HEpaBeHCTBa»), «DyHkium», «['eomerpus» («I'eomerpuueckue QUIypsl H HX
CBOMCTBa», «3MepeHre reoOMEeTpHUECKIX BEIMYUHY ), «BEepOsITHOCTh U CTATHCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MApaJUIEIbHO, KAaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBHCHMMO OJIHA OT JPYro, a B TECHOM KOHTaKTe H
B3aumozeiictBun. Kpome »3Toro, ux OOBEOUHSET JIOTMYECKas COCTaBIISIOIIAs,
TPaJMLIMOHHO ITPUCYIAs MaTEMATUKE U IIPOHU3BIBAOLIAS BCE MATEMATUUYECKUE KYPCBI
u cojepxkatenbhble TuHUN. ChopmynupoBanHoe B DeepaabHOM IOCY1apCTBEHHOM
00pa30BaTeIbHOM CTaHJIAPTE OCHOBHOIO oOLIero oOpa3oBaHUs TPeOOBAaHUE «YMETh
OIIEpUPOBATh IOHATUSAMM: ONPENIEIEHUE, AKCUOMA, TEOPEMA, T0KA3aTEIBCTBO; YMEHHE
pacno3HaBaTh KCTHHHBIE M JIO)KHBIE BBICKA3bIBAHUS, NPUBOJUTH IPUMEPHl H
KOHTPIPHUMEPHI, CTPOUTH BHICKa3bIBAHUS U OTPULIAHUS BBICKAa3bIBAHUI» OTHOCHUTCS KO
BCEM KypcaM, a (POpPMUPOBAHKE JIOTHUECKUX YMEHUHN pacipeesieTcs: o BCEM rojiaM
oOyueHHs Ha YPOBHE OCHOBHOI'O O0IIero o0pa3oBaHusl.

ConepxaHue 00pa30BaHUSA, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yibTaTaM
ocBoeHus [IpumepHoii paboueil mporpaMMebl, pacipenesEHHbIM 10 rofaM 00y4YeHus,
CTPYKTYPUPOBAHO TakKUM 00Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMITHAIBHBIM
BoIlpocaM  oOydaromyecsi  00paliajuch HEOJHOKPATHO, YTOOBI  OBJIQJICHUE
MaTEMaTUYECKUMH TOHATUSIMU M HaBbIKAMU OCYIIECTBIISUIOCH MOCIEAOBATENBHO U
MOCTYINATEIbHO, C COOJIIOICHHEM MPUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOIIYI0 CUCTEMY MAaT€MAaTHYECKUX MPEACTABICHUA OO0ydarolmmxcs,
paciupsis ¥ yriyOmsisi e€, 00pasysi IpOUYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO VYYEBHOI'O IIPEIMETA «MATEMATHUKA» B VYUYEBHOM
[IJTAHE

B cootBerctBUM ¢ ®enepanibHBIM TOCYJIAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro 0Opa3oBaHMsI MaTeMaTHKa SIBJIIETCS 00s3aTeIbHBIM
IpPEeIMETOM Ha JIaHHOM ypoBHE oOpazoBanusi. B 5—9 kmaccax y4eOHbI mpenmMer
«Maremartuka» TpaJUIMOHHO U3Y4YaeTCs B paMKax CJIEAYIOIIUX YYE€OHBIX KypCOB: B
5—6 kmaccax — Kypca «Marematukay, B 7—9 kiaccax — KypcoB «Anredpay
(BKJIFOYaAsi DJIEMEHTHl CTAaTUCTUKU W TEOpPUM BeposiTHOocTel) u  «l'eomeTpusi».
Hacrosmieit mporpamMmoii BBOAUTCS CaMOCTOSITENIbHBIN y4eOHbIN Kypc «BeposiTHOCT
U CTaTUCTHKAY.



Hacrosmeit nporpaMMoii peaycMaTpyuBaeTCsl BbIICIEHUE B yUeOHOM IUIaHE Ha
U3y4YeHHE MaTeMaTHKU B 5 kjaccax 6 yuyeOHBIX 4acoB, B 6 Kiaccax — 5 y4ueOHbIX
YacoB B HEJEIIO B TEUEHHE KaXKA0Tr0 rojja 00yueHusl, B 7 kinacce — 7 yueOHBIX 4acoB,
B 8— 9 Kknaccax no 6 y4eOHbIX 4YacOB B HEJIETIO B TEUEHUE KAKIOT0 rojla 00ydeHus,
Bcero 1020 yuyeOHBIX 4acoB.

Kypc «Marematuka» 5-6 kjiaccnl

CornacHo yueOHOMY IUIaHYy B 5—6 Kiaccax HU3y4aeTcsi MHTETPUPOBAHHBIN
npeamer «MaTeMaTuka», KOTOpBIM BKIIOYaeT apu(pMETUYECKUd Marepuan u
HaTJISIHYI0 T€OMETPHIO, a TAKXKE IIPOIEIEBTUUECKUE CBEACHUS U3 aNreOpbl, 3J1eMEHTHI
JIOTUKM W Hayaja ONHUCATeIbHOM CTAaTUCTUKU. YUYEOHbIM IUIaH Ha HW3Y4YCHHE
MaTeMaTUKH B 5—6 Kjaccax OTBOJAUT 6 y4eOHBIX YacoOB B HEJENTIO B 5 Kjacce W S5
y4eOHBIX yacoB B 6 kiacce, Bcero 374 y4eOHbIX daca.

Kypc «Aaredopa» 7-9 kiaccel

CornmacHo yueOHOMY IulaHy B 7—9 Kiaccax wu3ydaeTrcss Yy4eOHBIH Kypce
«Anrebdpa», KOTOpPBIH BKJIIOYAET CIICIYIOIINE OCHOBHBIC pa3ieibl COACPKAHUS:
«Uucna W BBIUMCICHHSN», «ANreOpandeckue BBIpaXEHUS», «YPaBHCHUS W
HepaBEeHCTBa», « DyHKIMN». YUeOHBIN TUIaH HAa U3yYCHHUE alireOphl B 7 KJIacCe OTBOAUT
4 yaca B Hejento, B 8—9 kiiaccax OTBOAMT 1O 3 yueOHBIX Yaca B HEJICNIO B TCUCHHE
Ka)KJI0T0 ToZia 00y4eHHsl, BCero 3a Tpu rojaa ooyuyenuss — 340 y4eOHbIX 4acoB.

Kypc «I'eomeTpus» 7-9 kiiaccol

CornacHo yueOHOMY TIulaHy B 7—9 Kiaccax wu3ydaeTrcsi y4eOHbId Kypce
«I"'eoMeTpus», KOTOPBIM BKIIOYAET CIEAYIOUIME OCHOBHBIE Pa3/eiibl COACPKAHUS:
«I"eomeTpuueckue GUTyphI U UX CBOMCTBAY, «3MepeHre TeOMEeTPUIECKUX BETUINHY,
a Takxke «JlekapToBbl KOOpPAMHATBHI Ha IUIOCKOCTW», «Bektopb», «/IBrukeHUs
mwiockoct»y U «lIpeoOpazoBanus momoOus». YueOHBIM TUIaH MpeayCMaTpUBAET
U3y4YeHUE reoMeTpur Ha 0a30BOM ypOBHE, UCXO/s U3 68 y4eOHBIX YaCOB B YUYCOHOM
rojly, BCero 3a Tpu roja ooyuenus — 204 yaca.

Kypc «BepoSITHOCTb U CTATHCTHKA» 7-9 KJIaCChI

B 7—9 xmaccax usyuaercs kKypc «BeposSiTHOCTh M CTaTUCTHKA», B KOTOPBIN
BXoAAT pazgensl: «lIpencraBneHrne MaHHBIX UM ONHUCATENIbHAsT CTAaTUCTUKA;
«BepoarHocThy; «neMeHThl KOMOUHATOPUKNY; «BBenenue B Teopuro rpados». Ha
W3Yy4YEHHUE IAHHOTO Kypca OTBOAUT 1 yueOHBIH Yac B HEICIIO B TEUEHUE KaXK0T0 ro/ia
oOyuenusi, Bcero 102 yueOHBIX Haca.

JleSITeJIbHOCTh YYUTEJIA € y4eTOM padodye NporpaMMbl BOCIIUTAHUSA:

® yCTaHaBIMBATh  JIOBEPUTEJbHbIE  OTHOLICHUS  MEXIy  Y4YUTEIEeM U
OOy4YaloIUMHUCS, CIIOCOOCTBYIOIIMX MO3UTHUBHOMY  BOCHPHUSATHIO  YUAIIUMUCS
TpeOOBaHUIl U IPOCHO YUUTEIIS;

e 100yXaaTh OO0y4alIUXcsi COOJII0AAaTh Ha YPOKE OOUIENPHUHSTHIE HOPMBI
NOBEACHUS, TpaBuia OOLIEHUS CO CTapIUMHU (YYUTENISIMH) M CBEPCTHUKAMU
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(oOyyaromumucs);

® [IpUBJIEKATh BHUMAHUE 00YYAIOIIMXCS K IIEHHOCTHOMY aCIEeKTy M3y4yaeMbIX Ha
YPOKE SABJICHUH, IIOHSATUH, IPUEMOB;

® [pUBJICKATh BHUMAHKUE 00YUaIOIIUXCs K 00CYyKIaeMoil Ha ypoke HHPOpMalIUH,
aKTUBH3AlLIMY NTO3HABATENLHOMN JESITEIIbHOCTH 00YyYarOIINXCS;

® 100yXJIaTh OOydYamIIMXcs CcOoOJII0aTh Ha YpOKe TMPUHLIMIB y4eOHOU
JTUCIMIUTMHBI 1 CAMOOpPTaHU3aINH;

® CIIOJBb30BaTh  BOCIUTATENIbHBICE BO3MOXKHOCTH  COJICP)KaHUS  Yy4eOHOIo
npeaMera 4yepe3 MoA0Op COOTBETCTBYIOMIMX 3afad JUIsl PEIIeHHUs, MPOOJIEMHBIX
CUTyalui Jyis 00CyKIeHUsI B KJ1acce;

® [PUMECHAThL HAa YPOKE HHTEPAKTHBHBIC (OPMBI PabOTHI ¢ OOYUYaAIOIIUMHUCS:
WHTCUICKTYaJIbHBIC ~ UIPhI, CTHMYJUPYIOIIME  II03HABAaTCIBHYID  MOTHBAIUIO
oOyyJarommxcs;

® T[PUMEHSITh Ha YPOKE HHTEpPaKTUBHBbIE (HOPMBI PabOTHI C OOYYAIOIIMMHUCS:
rpynmnoBasi paboTa uiau paboTa B mapax, KOTOpbIE y4yaT OOy4arouuxcsi KOMaHIHOU
pa0boTe 1 B3aUMOJEHCTBHUIO C IpYTUMHU 00yUarOIIUMUCS;

® T[PUMEHSITh Ha YPOKE HHTEpPaKTUBHBbIE (HOPMBI PAOOTHI C OOYYAIOIIMMHUCS:
BKJIFOUEHHE B YPOK UTPOBBIX MPOLETYP, KOTOPBIE IOMOTAI0T MOAAEPKATh MOTUBALIUIO
oOy4Jaronmxcst K NoJy4eHUIO 3HAHUI;

® NHULUMUPOBATH U  NOAACPKUBATH  HUCCIEIOBATEIBCKYI0  JEATEIBHOCTD
oOydJaronmmxcss B paMKaxX pealu3alid WMH WHAUBUAYAIBHBIX W TPYHIOBBIX
MCCJIEIOBATENLCKUX MPOEKTOB, YTO JacT OOYYArOIIMMCS BO3MOXKHOCTh MPUOOpECTU
HABBIK T€HEPUPOBAHUS U 0OPMIICHHSI COOCTBEHHBIX UJIEH;

® pCANM30BBIBATH BOCIUTATEIBHBIE BO3MOXKHOCTH B  Pa3iWYHBIX BHUIAX
JESATEILHOCTH O0YYAIOIINXCS HA OCHOBE BOCIIPUSITHS 3JIEMEHTOB JACHCTBUTEIHLHOCTH:
HaOJIOICHHE 32 JICMOHCTPAIUSMU YIUTEIIS, TPOCMOTpP YUEOHBIX (PUITHMOB,;

® pEAIM30BBIBATH BOCIIUTATEIBHBIE BO3MOXXHOCTM B  PA3jM4YHBIX BHUAAX
NEATETLHOCTH O00YyYalolmuXCcsi CO CJIOBECHOM (3HAKOBOW) OCHOBOHM: BBIBOJBI H
JI0Ka3aTeNbCcTBO (hopmyli, aHAIU3 (HOpPMyJ, pellieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4E€CTBEHHBIX 3a/1a4, BBIIIOJIHEHHUE 3aIaHUH 10 PAa3TPAHUYCHUIO ITIOHSITUN;

® peam3alus  BOCIHUTATEIbHBIE  BO3MOXXHOCTM B Pa3jIMYHbIX  BHUAAX
NESATETLHOCTH, O0YUYaIOIUXCs CO CJIOBECHOW (3HAKOBOM) OCHOBOM: CHCTEMAaTHU3AIIUS
y4eOHOTO MaTepHuaia;

® OpraHuM30BbIBaTh AJIsi OOYYAIOIIMXCS CUTYyallMd CaMOOIEHKU (Kak y4eOHbIX
JNOCTMKEHHM OTMETKaMHM, TaK M MOPAJIbHBIX, HPABCTBEHHBIX, IPAKIAHCKUX
IIOCTYTIKOB;

® OpraHu30BbIBATH B paMKax YpOKa TMOOMIPEHHE Yy4eOHOI/CorranibHON
YCHENTHOCTH;



® pa3BHUBaTh y 00yUaIOUINXCS MO3HABATENbHYIO AKTUBHOCTh, CAMOCTOSITEIbHOCTbD,
WHULMATUBY, TBOPYECKHUE CIIOCOOHOCTH;

e oOmarecs C¢ oOydarommMmucs (B Juajore), MpU3HABaTh HMX JOCTOMHCTBA,
MIOHUMATh U IPUHAMATH UX;

® VYNUTBHIBATh KYJbTYPHBIE pa3iduvs OOyYalolUXCs, TMOJOBO3PACTHBIX U
WHJIMBUAYJIbHBIX OCOOCHHOCTEI;

® Co3/aBaTh JIOBEPUTEIbHBIM TCUXOJOTUYECKUM KIMMAT B KJacce BO BpeMs
ypoKa.

2. COAEP KAHUE YYEBHOI'O IPEIMETA «MATEMATHKA>
5 knacc
Kypc «MaremaTuka»

HartypanbHble ync/ia U HYJIb

HarypansHoe uwmcno. Psan HatypansHbix uyucen. Yucnmo 0. HM3oOpaxkenue
HATypaJIbHBIX YHCEJl TOYKAMH Ha KOOPAMHATHOU (YMCIIOBOM) mpsimMoil. [lo3unnonnas
CUCTEeMa cyuclieHHs. Pumckas Hymepanus Kak OpUMEp HENO3WLIHMOHHOW CHCTEMBI
cuucinenus. JlecatnuHas cucrema cuucieHus. CpaBHEHME HATypaJIbHBIX YHCEN,
CpaBHEHHE HATypajbHbBIX uyHcel ¢ HyJIéM. CnocoObl cpaBHeHusa. OKpyriieHue
HaTypaJIbHbIX YUCEIL.

Clio’)keHue HaTypaJbHbIX YUCEIT, CBOMCTBO HYJIA MPH CIOKECHUU. BriunTaHne Kak
NeNCTBUE, 0OPATHOE CI0KEHHUIO. Y MHOKEHUE HATYpaJbHbIX YMCEN; CBOMCTBA HYJIS U
CAUHULIBI TIpU yMHOXEHUH. JlelieHne Kak JelcTBUE, OO0paTHOE YMHOXXEHUIO.
KomIioHeHThl  neMcTBUM, CBs3b  Mexay Humu. IIpoBepka  pesyibrara
apupmMeTndeckoro jAchcTBusa. IlepemecTuTenbHOE M couyeTaTelIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST M YMHOXEHHUS, pacHpelesuTeIbHOe CBOMCTBO (3aKOH)
YMHOKECHUS.

Hcnonp3zoBanue OyKB i 0003HAYEHHS] HEM3BECTHOT'O KOMIIOHEHTA W 3alliCU
CBOMCTB apr(pMETUUECKUX JTCUCTBUM.

JlenuTenu v KpaTHBIC YKCIIa, Pa3ioKeHue Ha MHOKUTENU. [IpocThie U cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTkoMm.

CrernieHn ¢ HaTypaJIbHBIM IIOKa3aTCJICM. 3anuch yncia B BHUJIC CYMMBI paspsAaAHbIX
cJlara€MbIX.

YucnoBoe BelpakeHUe. BprunciaeHne 3Ha4eHUN YUCIIOBBIX BBIPAXKEHUN; IIOPSIOK
BBINOJIHEHUS ACHUCTBUM. Vcronp30BaHue NpU BBIYMCICHUAX IEPEMECTUTEIBHOIO U
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHHUSI, paCTIPEEIUTEIbHOTO
CBOWCTBA YMHOXEHUS.



Jpoon

ITpencraBienue o qpodu Kak crocoOe 3aucu YacTH BeTUYUHbl. OOBIKHOBEHHBIE
npoou. IlpaBwibHble U HenpaBWiIbHbIE JpoOH. CmemaHHas ApoOb; MpeICTaBICHHUE
CMEIIaHHOM IpOoOH B BUJI€ HEMPABUIBHOU JPOOU U BbIIETIECHUE LIEJION YacTH YKCIia U3
HenpaBWiIbHOW npoOu. M3o0paxeHue aApoOEl TOYKAaMH Ha YHCIOBOM MPSIMOM.
OcnoBHOe cBoiicTBO npobu. Cokpaimienue apobeit. [IpuBeneHue apoOu K HOBOMY
3HameHarelno. CpaBHEHUE ApOOeH.

CnoxeHrue W BbIYMTaHUE JIpoOeil. YMHOXeHUE W JeieHue apoOei; B3auMHO-
obOpatHble apodu. HaxoxkaeHue 4acTy 11e10T0 U 1IeJI0TO 0 €ro YacTH.

Hecatnunas 3anuchk apoOei. [IpencraBieHue IecITUYHOM ApoOHM B BHJIE
0oObIKHOBEHHOM. 300paxeHne qeCATUUHBIX ApoOel TOUKaMH Ha YHCIIOBON IPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernyeckue JEHUCTBUS € JECATHYHBIMH  ApoOsiMu.  OKpyTIIeHHE
JECATUYHBIX IPOOCH.

Penienue TeKCTOBBIX 3agav

Pemenue TeKCTOBBIX 3a7a4 apu(pMETUYECKUM CIIOCOOOM. PelieHne norudaeckux
3anay. Pemenne 3anay nepeOOpoM Bcex BO3MOKHBIX BapHAHTOB. M crionb3oBaHue npu
pELIeHUH 3a7a4 TaOJIHIl U CXEM.

Pemiennie 3amau, coaep)KalMX 3aBUCUMOCTH, CBSI3bIBAIOIIUME BEJIMYMHBI:
CKOPOCTh, BpEeMsl, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb. EJIMHUIIBI U3MEPEHUS:
Macchl, 00bEMa, 1IEHBI, PACCTOSIHUS, BpEMEHU, CKOPOCTU. CBSA3b MEXKIY €IUHUILIAMU
U3MEPEHUS KaXI0U BEJIMUUHBI.

Pemenne ocHOBHBIX 3amay Ha npobu. [IpeacraBienue AaHHBIX B BHJE TaOIuII,
CTOJIOYATHIX TUArpPaAMM.

Harasimnas reomerpust

Harmsinaeie npeacTaBieHus: o purypax Ha IUIOCKOCTH: TOUYKa, MpsMasi, OTPE30K,
Jqy4, yroJ, JJOMaHas, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. YToil. IIpsmon, ocTpslid,
TYIIOU U pa3BEPHYTHIN YTJIBIL.

JlnmiHa oTpe3ka, METPUUYECKHE E€IUHULBI JUIMHBL. J[JIMHA JIOMaHOW, MEpUMETP
MHOTOYTOJIbHUKA. M3MepeHre u oCTpOCHUE YTIIOB C MOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele npeacrtaBieHuss o (urypax Ha TIUJIOCKOCTH: MHOTOYTOJIbHUK;
NPsIMOYTOJILHUK, KBAJIpaT; TPEYTOJIbHUK, O pAaBEHCTBE QUTYP.

N3o0paxxenue ¢uryp, B TOM uyucie Ha kierdyarod Oymare. Iloctpoenue
KOH(pUrypauuii U3 4dacted mpsiMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW M KIJIETYATOM
Oymare. Mcnosib30BaHre CBOMCTB CTOPOH U YIJIOB MIPSIMOYTOJIbHUKA, KBaIpaTa.

[Inmomane NpsAMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX M3
NPSIMOYTOJIBHUKOB, B TOM 4ucjie (uryp, m300pak€HHbIX Ha KieT4yaTtod Oymare.
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EI[I/IHI/IHLI N3MCPCHUA TIJIOMIAAH.

Harnsinaele mpejicTaBieHUss O MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJbHBIN
napauiesienune], KyO, MHOTOTPaHHHKH. N3o0pakenue HpPOCTEHIINX
MHOTOrpaHHHKOB. Pa3Béprkm kyba u mnapamenenurnena. Co3manue Mojesen
MHOTOTPaHHHUKOB (K3 Oymaru, MpoBOJIOKH, MJIACTHIIMHA U JIP. ).

O0bEM IPSIMOYTOJIHOTO MapasuieNenumnena, kyoa. Enuauiisl usmepeHus: 0obéma.
6 knacc

Kypc «MaremaTuka»

HartypajabHble unciaa

ApI/I(bMCTI/I‘IeCKI/Ie ﬂeﬁCTBHH C MHOI'O3HAYHBIMU HATYPAJIBbHbBIMU YHCJIaMHU.
YucnoBbie BBIPpAKCHUA, ITIOPAOOK HeﬁCTBHﬁ, HCII0/Ib30BaHNe CKOOOK. Mcmonp3oBanue
IIpU BbBIYUCICHHUAX IICPCMCCTUTCIIBHOTO M COYCTATCIBHOI'O CBOMCTB CJIOXKCHMUS U
YMHOKCHHU, PACIIPCACIINTCIBHOI'O CBOMCTBA YMHOKCHUA. OprrJIeHI/Ie HaTypaJIbHBIX
YHUCCII.

I[CJII/ITGJII/I N KpaTHBIC YHCJIA, HauOOIBIINI 06H1Hﬁ ACINTCIIb U HANMCHBIICC
061]166 KpaTHOC. ﬂeJII/IMOCTL CYMMEI U ITIPOU3BCACHUA. I[CJICHI/IG C OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpalieHue JapoOei.
CpaBHeHue U ynopsaourBaHue apoOeil. PeimeHue 3aqay Ha HaXOXKACHUE YacTH OT
[EJOr0 M 1EeJoro Mmo ero 4vactu. JIpoOHoe 4YHuCI0 Kak pe3ylbTar JCJICHHUS.
[IpencraBnenne necATUYHOM ApOOM B BHJI€ OOBIKHOBEHHOW APOOM U BO3MOMXKHOCTD
MpeCTaBIeHUs] OOBIKHOBEHHON ApoOM B BUJE JecsATUYHOU. [lecsaTuunbie npolOu u
MEeTpHYecKasi cuctema mep. ApudmeTrndeckue JASHCTBUS U YHUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECSITHUYHBIMU APOOSMHU.

Otnomienue. [leneHue B MaHHOM OTHOmIEHHMH. MacmTab, HTPOMOPITHS.
[IprumeHenune mponopuri Npyu pEeLIEHUH 3a1a4.

[lonatne nmpoueHTa. BeruuciaeHrne npoueHTa OT BEJIWYUHBI U BEJIMYMHBI 1O €€
NPOLIEHTY. BbIpajkeHrne NpPOLEHTOB AECATUYHBIMU Opo0siMu. Pemienue 3agady Ha
IIPOLICHTHI. BhIpaskeHNEe OTHOLIEHUS BEJIMYUH B IIPOLIEHTAX.

ITogokuTENBLHBIE U OTPHIATEJIbHBIC YHCJIA

[TonoxkurenbHple W OTpULATENbHBIE 4Yucia. Llensie yncna. Moayns 4wucina,
reoMeTpUYecKasi HHTeprperanus Moayias uyucia. HM3o0paxeHue yucen Ha
KOOpPJAWHATHOM NPpAMOMN. UHUCIOBBIE TPOMEKYTKHU.

CpaBHenue umcen. Apudmernyeckue HEHUCTBUS ¢ TOJOKUTCIBHBIMH U
OTPULIATEIIbHBIMU YHUCIIAMU.

[IpsiMoyroJjibHasi cCUCTEMa KOOPJMHAT HA IUIOCKOCTH. KOOpAWHATBHI TOYKM Ha
miockocTH, abciucca u opauHara. [loctpoenue Touek u Guryp Ha KOOPAMHATHOU
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IJIOCKOCTH.
bykBeHHbIEe BbIpaKEeHUA

[Ipumenenue OyKB JUIsl 3alUCU MATEeMAaTHUYECKUX BBIPAKEHUN U MPEIJIOKECHHM.
CpoiictBa apudmeTnueckux JeHCTBUNA. DByKBEHHBIE BBIPRKEHHS M YHUCIOBBIC
MOJICTAHOBKU. DByKBEHHBIE paBEHCTBA, HAXOXIACHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyiibl; (HOpMyIBl IIEpUMETpa U IUIOMIAIA MPSMOYTOJIbHUKA, KBajpaTa, 00bEMa
napajiesnenunena u Kyoa.

Penienne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3a7a4 apuMETHIECKUM CITOCOOOM. Perenne Tornaeckux
3ama4y. Pemenue 3amay mepeOOpoOM BceX BO3MOXHBIX BapHaHTOB. Pelienue 3anady,
CoAEpKalIMX 3aBUCUMOCTH, CBS3bIBAIOIINX BEJIMYUHBI: CKOPOCTb, BPEMSI, PACCTOSIHUE;
[[EHA, KOJUYECTBO, CTOMMOCTh; MPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOTHI.
EnuHunbl U3MEpEeHHs: Macchl, CTOUMOCTH; PACCTOSIHUSA, BPEMEHH, CKOPOCTU. CBS3b
MEXK]ly €AMHULIAMHA U3MEPEHUS KAXK/I0M BEJIMYMHBI.

Pemenue 3a4a4, CBA3aHHBIX C OTHOIOCHUCM, ITPOIIOPHHUOHAIBHOCTBIO BCIIMYMH,
MMpOoHCHTaMH,; PCIICHUC OCHOBHBIX 3ad/1a4 Ha I[pO6H U ITPOLICHTEI.

OueHka U NPUKHJIKA, OKPYTIIEHUE Pe3yJibTara.

CocraBnenue OyKBEHHBIX BBIPaKEHUW IO yCIOBHIO 3anauyu. lIpencraBienue
JAHHBIX C MOMOIIbIO Tadnauy U auarpamMm. Crosi04aTble AUarpamMMbl: YTEHUE U
nocTpoeHue. YTeHne KpyroBbIX JUarpaMm.

Harasignas reomerpust

Harmsinaeie npeacraBieHust o purypax Ha IUIOCKOCTU: TOUYKA, MpsMasi, OTPE30K,
Jy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,

KpYT.

B3auMHOe pacnosioxkeHue IByX NPsIMBIX Ha IUIOCKOCTH, IMApAJUICIIbHBIE IIPSMBIE,
MEPIIEHAUKYJISIPHBIE TIPSIMBIE.

N3mepeHne pacCTOSHUN: MEXIAy ABYMS TOYKAaMH, OT TOYKH 10 NPSAMOM; JJIMHA
MapupyTa Ha KBaJpaTHOM ceTke. 3mepeHue M MOCTpOEHHE YIJIOB C IMOMOUIBIO
TpaHCHOpTUpa. BuAbBl  TPEyroJIbHUKOB:  OCTPOYTOJIbHBIM,  MPSIMOYTOJIbHBIN,
TYyHOYTOJIbHBIN; paBHOOEIPEHHBIN, PABHOCTOPOHHUN. UeThIpEXYTOIBHUK, MPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpAMOYrosbHUK, KBajpaT: UCIOJb30BAHUE CBOMCTB CTOPOH,
yTJI0B, Tuaronanei. Mzobpaxenue reomerpruueckux (GUryp Ha HETMHOBAHHOM Oymare
C WMCITOJIBb30BAaHUEM LUPKYJIsl, JIUHEHMKH, YTOJbHUKA, TpaHcnopTupa. [loctpoenus Ha
KJIeT4aToi Oymare.

[TepumeTp muOTOyrONMBHUKA. [lOHATHE TUTOAAM DUTYPHI; SAUHUIIBI U3MEPEHUS
iomaau. [pubnuxéanoe n3amepenue miomaau Guryp, B TOM 4HCIie Ha KBaJpaTHON
cetke. [Ipubmmxénnoe n3MepeHne JIMHBI OKPYKHOCTH, TIIOMIAH KPyTa.

CumMeTpusi: LEHTpalbHasA, OceBas W 3epKaibHas cumMmerpuu. lloctpoenue
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CUMMETPUYHBIX QUTYP.

HarnsinHele npeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: mapajuiesenune],
KyO, mpu3Ma, NOUpamMuaa, KOHyC, NWIMHAp, map u cdepa. HM3o0paxkeHue
npocTpaHcTBeHHBIX (uryp. llpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMIIMHApA W
koHyca. Co3nanue Mojesneil mpocTpaHCTBEHHBIX ¢Guryp (u3 Oymaru, MpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonsitue oOBEMA; eauHUIBI U3MepeHus 00bEmMa. OOBEM MPSAMOYTOJIBHOTO
napajienenunena, Kyoa.

7 Knacc

Kypc «Aaredopa»
Yucsia v BbIYMCIEHUS
Payuonanvusie yucna

JpoOu 0OBIKHOBEHHBIE U ACCATUYHBIE, IEPEX0/1 OT OJJHOU (hOPMBI 3aMHCH JIPOOEit
K apyroil. IloHsiTHEe palMOHAIBHOTO 4YMCIa, 3alKMCh, CPABHEHHUE, YIOPSI0YHMBAHUE
pallMOHANIBHBIX YHcell. Apu(pMETHUYECKHUE JCHCTBUS C PallMOHAIBHBIMU YHCIIAMH.
Pemenne 3amau u3 peaabHON MPAKTHUKKA HA YaCTH, HA IPOOH.

Crenenr ¢ HaTypaJdbHBIM IIOKAa3aTCJICM: OIIPCACIICHUC, Hp€06pa30BaHI/Ie
BBIpa)KGHI/Iﬁ Ha OCHOBC OIIPCACIICHUA.

[IpoueHThl, 3a1IMCh MPOLIEHTOB B BHJIE APOOU U IpoOM B BUJE NpOoUEHTOB. Tpu
OCHOBHBIE 33J1a4y Ha IIPOLIECHTHI, PELICHUE 3aa4 U3 PEabHON IIPAKTUKU.

[IprMeHeHnE MPU3HAKOB IEIMMOCTH, Pa3JI0KEHUE HA MHOKHUTEIN HATYPaIbHbIX
YHUCEN.

PeasibHbIC 3aBUCMMOCTH, B TOM YHCJIC MpsiMasi 1 00paTHAs TPOTOPIIMOHAIBHOCTH.
AnredpanvyecKue BbIPpaKEHUSA
IIepemeHHbIE, UNCIOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOM.

[Ipencrapnenne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHUAC (DOPMYIIBL.
Breruucnenus mo gpopmynam.

[IpeoOpa3zoBaHre OYKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PAaBHBIE BBIPAXKECHHS,
npaBuia npeoOpa3oBaHUsl CYMM M MPOM3BEIECHUMN, MpaBUIIa PACKPBITUS CKOOOK U
NPUBEACHUS TOJOOHBIX CIaraeMbIX.

CBoJCTBA CTEIICHH C HaTypaJIbHBIM ITOKAa3aTCJICM.

Onnounensl 1 MHOTOWIEeHBI. CteneHs MHoOrowieHa. CIIOKeHHE, BBIYHTAHUE,
YMHOXEHHUE MHOTOWICHOB. @OpMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaAPAT CYMMbI U
KBagpaT pazHocTH. Dopmyna pa3HOCTH KBaapaToB. Pa3nokeHMe MHOTIOUYJIEHOB Ha
MHOKHTEIIN.
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YpaBHeHust

VYpaBHeHUe, KOpEHb YpaBHEHMs, IIpaBWia MpeoOpa3oBaHUs YpaBHEHMS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JIuHerHOE ypaBHEHUME C OJHOM IIEPEMEHHOW, YMCIO KOPHEW JIMHEWHOTO
YpaBHEHMUS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPAaBHEHUI IO YCJIOBUIO
3amaun. Pemnenne TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPaBHEHUH.

JluneltHoe ypaBHEHHE C JABYMs NEpEeMEHHBIMH U ero rpaduk. Cucrtema JIBYX
JUHEWHBIX YpPaBHEHUN C JBYyMS II€PEMEHHbIMH. PelleHue CcuUCTEM ypaBHEHHI
croco0oM mnojicTaHOBKH. [IpuMepsl penieHusl TEKCTOBBIX 337ad C MOMOIIbI0 CUCTEM
YPaBHECHUU.

Koopaunarel u rpaguxku. @yHkuuu

Koopaunara touku Ha npsMmon. YuciaoBele mpoMeEXyTKH. PaccTosiHue mexnmy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyrosbHas cucteMa koopauHat, ocu Ox u Oy. Abciucca v opaAMHATa TOYKH
Ha KOOpJAMHATHOU mmockocTH. [Ipumepsl rpadukoB, 3anaHHbix popmynamu. YreHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

[Tonsitue pyukimu. ['padux Gyukimu. CoiictBa Gyukuuil. Jluneitnas GyHkims,
e€¢ rpaduk. I'padudeckoe pelieHHEe TUHEUHBIX YPAaBHEHUHW M CHCTEM JIMHEHHBIX
YPaBHEHUM.

Kypc «I'eomeTpusi»

HauvanbHbie nOHSATHA reoMmeTpuu. Touka, mpsiMasi, OTPE30K, Jyd. YTroid. Bumsl
yriioB. BeprukanbHble W CMexHble yrubl. buccexkrtpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. ]apannenbHOCTh U EepIeHAUKYISIPHOCTD MPSIMBbIX.

Cummetpuunblie (urypsl. OCHOBHBIE CBOMCTBA OceBOM cummeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOILEM MUPE.

OCHOBHBIE TOCTPOEHUS C IOMOLIBIO LIUPKYJISI U JIMHENKH.

Tpeyronsuuk. Beicota, Mmeauana, OuccekTpuca, ux cBoicTBa. PaBHOOEApEeHHBIIM
Y PaBHOCTOPOHHUM TpeyroiabHUKUA. HeEpaBeHCTBO TpEyroiabHUKA.

CpoiicTBa M MIPU3HAKK paBHOOEIPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBA
TpeyrodbHUKOB. CBOWCTBA W MPU3HAKH MapaulebHBIX OpsiMbiXx. CyMmma yrIjoB
TPEYTOJbHUKA. BHEIIHUE YTIIIbI TPEYTOJIbHUKA.

[IpsiMoyrosibHbIA  TpeyrojdbHUK. (CBOWCTBO  MEOUaHbl  MPSIMOYTOJBHOIO
TPEYToJIbHUKA, MPOBEAEHHOW K runoreHys3e. [Ipu3sHaku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. I IpsIMOYTOJIbHBII TPEYTrOabHUK € yTiioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOM, Teopema O OousiplieM yrie M OoJbllIeld CTOPOHE TPEYTroJbHUKA.
[lepnienquKynsp 1 HaKJIOHHAS.
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['eomeTpuueckoe MecTO TOYeK. buccekrpuca yria W CepeIMHHBIN
IIEPIIEHINKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb U KPYT, XOp/ia U TUAMETP, UX CBOICTBA. B3auMHoe pacnosoxeHnue
OKPYXXHOCTH U mpsmoi. KacarenpHas M cekymias K OKPYXHOCTH. OKpyKHOCTb,
BIMCaHHas B yroJj. BrimcanHas u onmucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

Kypc «BepoSiTHOCTH H CTATHCTHKA)

[IpencraBnenne NaHHBIX B BUJIe TaONul, AuarpamMm, rpadukoB. 3anoJIHEHHE
TaOJIUIl, YTEHHUE U TIOCTPOEHUE TUarpaMM (CTOJIOMKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peabHBIX TpoIieccoB. M3BieueHne nHPOpMAIK U3 TUarpaMmm M
TaOJINII, KCTIOH30BAHKUE U UHTEPIIPETALINS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpeaHee apudMeTHdYecKoe, MeauaHa, pa3max,
HauOoJbIlIeE M HaWMEHbIIIee 3HAYeHUs Ha0opa YHCIOBBIX JaHHBIX. [IpuMepsl
CIIy4YalHOM U3MEHYHUBOCTH.

Cry4ailHbIil SKCIIEpUMEHT (OMBIT) W CiydailHOe coObiTHE. BepoaTtHocTh U
yacToTa. Pojib MaJIOBEPOATHBIX U MPAKTUYECKH IOCTOBEPHBIX COOBITUI B IPUPOJIE U B
oOmecTBe. MoHeTa U UrpaiibHas KOCTh B TEOPUH BEPOSATHOCTEH.

['pad, Bepmmna, pedpo. Crenens BepuHbl. Yuciao pédep u cyMMmapHasi CTEIECHb
BepiuH. [IpencraBnenue o cBsizHocTu rpada. Llenu u mukiel. [Tyt B rpadax. O0xon
rpada (sinepoB nmyTh). Pemenue 3aau ¢ momonibio rpados.

8 knacc
Kypc «Aaredopa»
Yucaa v BLIYUCJICHUSA

KBagparHbeiii kopenb u3 uyucna. lloHAaTHe 00 uppauMOHAIBHOM YHUCIHE.
JlecsaTuuHble MPUOJIMKEHUST UPpaLMOHAIBHBIX yucen. CBoilcTBa apudmeTHuecKux
KBaJIpaTHBIX KOpHEN U MX NMPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U
BBIUUCIICHUSAM. JI€HCTBUTEIIbHBIE YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMucCh YKCIIA.
AuredpanvyecKue BbIPpaKEeHUA
KBanparHsiil TpEXWICH; pa3ioKeHUE KBaIPAaTHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpandeckas npoOb. (OCHOBHOE CBOWMCTBO ainreOpanyeckod Japolwu.
CnoxxeHune, BBIYMTAHUE, YMHOXECHUE, JIeJIEHWE aireOpandeckux  JIpoOei.
PanmonanpHbIC BRIpKCHHS U UX MPpeoOpa3oOBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBangpatHoe ypaBHeHue, popMyra KOpHEH KBaapaTHOTO ypaBHeHus. Teopema
Buera. Pemenue ypaBHeHUH, CBOIAIIMXCA K JUHEUHBIM U KBagpaTHbIM. [Ipocrerimme
JIPpOOHO-pallMOHATbHBIE YPABHEHHUS.
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['padmyeckass MHTEpHpeTalusi YpaBHEHUN C JByMS MEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPABHEHNH C IBYMsI [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3aJaqd aHF€6pqu€CKHM CIT0COOOM.

YucnoBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO C OJHOW IEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOM TNIEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUIMHA

[Tonsitue gpynkiuu. OOIacTh ONpEAETICHUS U MHOXKECTBO 3HaUYCHUN (DYyHKIUU.
Crioco0bl 3aaHus (GyHKITHIA.

I'paduk ¢ysxmun. Urtenue cBoiicTB (ynkuuu mo e€ rpaduky. [Ipumeps
rpadukoB QyHKINIA, OTpaXKAIOIIUX PEaNbHbBIC MPOIIECCHI.

@OyHKIMM, ONWCHIBAIOUIME MPSAMYK0 M OOpaTHYI IPONOPLUOHAIBHBIE
3aBHCHMOCTH, UX Tpaduky. OyHkmmm y = x2,y =x3,y =X, y = |x| . Ipaduueckoe
pelLlIEeHNUE YPAaBHEHUHN U CUCTEM YPaBHEHUM.

Kypc «I'eomeTpusi»

YerpipéxyronpHuku. [lapamnenorpamm, €ro nmpu3Hakd M CBOWCTBA. YacTHbIE
cllydyad TapauiesiorpaMMoB (MPSIMOYTOJIbHUK, POMO, KBaapaT), WX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOIiCTBA UM IPHU3HAKU.
[IpssMoyroJsibHAs Tparenus.

LleHTpanmbHass CAMMETpHS.

Teopema Paneca u TeopeMa 0 NPOMOPIIMOHATBHBIX OTpe3kax. CpelHne JTUHUN
TPEYTOJbHUKA U TPATCLUH.

[Tonobue TpeyronbHUKOB, Kodpdumument mnoxodbus. IlpusHakm momo0us
TPEYTOJBHUKOB. [[puMeHeHne mo00ust Py PEIICHUH MPAKTHYECKHUX 3a/1a4.

CpoiicTBa 1momaaeid reoMerpudyeckux Quryp. Dopmynsl JUis  IUIONIAA
TPEYroJIbHUKA, NapajiesorpaMma, pomoOa u Tpaneuud. OTHOIICHHE TUIONIAACH
MOI00HBIX (UTYP.

Brruncnenne 1mmomaned TPeyroJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenme Tteopembl Iludaropa mpu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHTE€HC OCTpPOTO YIJia TMPSMOYTOJBLHOTO TPEYTOJbHUKA.
Tpuronomerpuueckue GyHkiuu yrios B 30°, 45° u 60°.

BrnivcanHbie U IIEHTpabHBIE YTJIbI, YTOJ MEXIY KacaTelIbHOM W XOPAOM. YTkl
MEXIY XOpAaMH U CEKyIIMMH. BHOucaHHbIE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3aumHoe pacnonoxenue aAByx OkpyxHocTei. Kacanme okpyxHoctein. OOmme
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KacaTeJIbHbIE K JBYM OKPYXHOCTSIM.
Kypc «BeposiTHOCTb U CTATHCTHKA

MHO)KCCTBO, OJICMCHT MHOJKCCTBaA, ITIOAMHOXKCCTBO. OnepauHH HalJ
MHOXKCCTBaAMU: O6T)€I[I/IHCHI/I€, IICPCCCUCHUC. CpoiicTBa onepaunﬁ Haad MHOXXCCTBaMU:
MMEPEMCCTUTCIIBHOC, CO4YCTaTCJIBHOC, PaCcpCaACINTCIBHOC, BKJIIOUYCHU.
Hcnonp3oBaHue Fpa(i)I/I‘-ICCKOFO MNpEaACTABJICHUA MHOXCCTB IJIS OIMHUCAHUA PCAJIBHBIX
IIpoLcCcCOB U HBHGHHﬁ, IIpHU pCIICHUH 3a1a4.

I/ISMepCHI/Ie pacCCuBaHUA OAHHBIX. J_—[I/ICHGPCI/IH N CTAaHAAPTHOC OTKIIOHCHHC
YHCJIOBBIX Ha60p0B. I[HarpaMMa pPaCCCUBaHuA.

DnemeHTapHbIe COOBITUS  Ciy4aiiHOro ombiTa. CroydaifHble  COOBITHS.
BepositHocTr coObITHI. ONBITE ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Cnydaiinbiii BBIOOp. CBS3b MEXKYy MAJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa IepeBbEB: €AMHCTBEHHOCTD IyTH, CYIECTBOBAHUE BUCSIYEU
BEPUIMHBI, CBA3b MEXKIY YHCIOM BEPIIMH M 4yuciaoM peédep. IIpaBuio ymMHOXKEHHS.
Pemenue 3a1a4 ¢ momouisio rpagos.

[IpotuBomnosnoxkueie coObiTHs. Juarpamma Diiniepa. OObenuHeHHe W
nepecedueHne coobiTuii. HecoBmecTHbie coObITHS. DOpMyia CII0KEHHS BEPOSTHOCTEM.
YcnoBHast BeposTHOCTh. [IpaBuiio ymHoxxkenusi. HeszaBucumbie coObiTus. Perienue
3aJ1a4 Ha HaX0’KJICHHE BEPOSITHOCTEN C IOMOIIBIO JIEPEBA CIIYYatHOTO SKCIIEPUMEHTA,
auarpamm Diepa

9 knacc

Kypc «Auareopa»
YucJa 1 BBIYUCIEHUS
Jleticmeumenvhvie uucia

PanmonanbpHble 4Mclia, UppalMOHAIbHBIE YKCIIA, KOHEYHBbIE U OECKOHEYHBIC
JeCATUYHbIC IPOOU. MHOXKECTBO ACHCTBUTEIIBHBIX YHUCEIT; ICHCTBUTEIIbHBIC YK CIIA KaK
OECKOHEUHbIE JecATUYHbIC apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKTY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU MPSMOU.

CpaBHEHHME  JCHCTBUTEIBHBIX  4YHCEN, apu(MeTHUecKue JEeUCTBHS €
JEWCTBUTEIbHBIMU YU CIIAMH.

Uszmepenus, npubaudsicenus, oyeHKu

Pa3smepsl OOBEKTOB OKPYKAIOIIETO MHUPA, IJIUTEIBHOCTh TMPOIECCOB B
OKpPY>KarOLIEM MHUpE.

[Tpubnx€éHHoe 3HAYEHWE BEJIMYMHBI, TOYHOCTH TpHOIMxKeHus. OKpyTiieHHne
yucen. [Ipuknaka v olieHKa pe3yJbTaTOB BIYUCICHUN.
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YpaBHeHMs U HEPaBeHCTBA
Ypasuenus c oonoii nepemenroii
JInneriHoe ypaBHeHuUE. Pellienue ypaBHEHNM, CBOISIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpuMmepsl pelieHHs ypaBHEHUW TPETbEU M 4YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM HAa MHOXKHUTEIIH.

Pemenue qpoOHO-parmOHAIBHBIX YPaBHEHUH.
Pelienne TeKCTOBBIX 3a/1a4 aareOpandeckumM METOIO0M.
Cucmembwl ypagHenuul

VYpaBHEeHHE C JIByMsl MEpPEMEHHBIMU W ero rpaduk. PemieHue cucrem IByX
JMHEWHBIX YPAaBHEHUH C JABYyMs IIEPEMEHHBIMH. PellleHHne crucTteM IBYyX ypaBHEHM,
OJHO W3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpod creneHu. ['paduyeckas
UHTEpIIpETalHs CUCTEMBI YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.
Hepasencmea
UwucnoBbie HEPABEHCTBA U MX CBOWCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. PelieHue cucrem
JUHEHMHBIX HEPAaBEHCTB ¢ OJHOM TiepeMeHHOM. KBajaparHele HeEpaBEeHCTBaA.
I'paduueckas wmHTEpHpeTalis HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU.

DOyHKUUHA

KBagparuunas ¢ysnkuusa, e€ rpaguk u cBoictBa. IlapaGomna, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'papuxn Gynxmmit: y = kx, y =kx + b, y =k/x, y = x*, y = VX, Y =|x| u ux
CBONCTBA.

YucioBble MOCJI€I0BATEILHOCTH

Omnpenenenre M crocoObl 3aJaHusl YUCIOBBIX MocienoBarensbHocTeil [lonsarue
YHUCJIOBOM TMOCJIEIOBATEILHOCTH. 3aJjaHue IMOCJIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popmyIoit n-ro wieHa.

Apuquemuuecxaﬂ Uu ceomempudecKas npozpeccuu

Apudmernueckas U reoMmeTrpuyeckas mnporpeccuud. Dopmyibl n-To 4jieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CYMMbI IEPBBIX N YJIECHOB.

N300paxkeHre YIeHOB apU(PMETUYECKOM U TEOMETPUYECKON Mporpeccuii
TOYKaMU HAa KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIIOHEHIIMAJIBHBIA POCT.
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CnosxHbIE IPOLIEHTHI.
Kypc «I'eomeTpus»

Cunyc, kocuHyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1€CTBO. POPMYIIBI IPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M T€OpeEMa CHHYCOB. Pemienune
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX SJIEMEHTOB.

TeopeMa O IMPOU3BCACHUU OTPC3KOB XOpA, TCOPCMBI O IIPOU3BCACHUN OTPC3KOB
CCKyIIUX, TCOPCMA O KBaJIpaTe KacaTeJIbHOM.

BekTop, nnuHa (MOAyJb) BEKTOpPa, COHAIIPABICHHBIE BEKTOPHI, TIPOTUBOIOJIOKHO
HaIpaBJIeHHbIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONEepallin
HaJl BEeKTOpamu. Pa3nmokeHue BEKTOpa IO JBYM HEKOJUJIMHEAPHBIM BEKTOPaM.
Koopaunatel Bektopa. CKansipHOE MPOU3BEACHUE BEKTOPOB, IMPUMEHEHUE IJIS
HaxO0XXJICHUS JJIMH U YTJIOB.

I[CKapTOBLI KOOpJIHWHATBI HA IINIOCKOCTH. ypaBHeHI/Iﬂ HpHMOI;'I H OKPYXKHOCTHU B
KOoopauHaTtax, IICPCCCUCHUC OKPYX(HOCTeﬁ U IIPAMBIX. MGTOI[ KOOpAHAT MU €TI0
IIPUMCHCHHC.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKHOCTH. ['pamycHas u paavaHHas
Mepa yria, BBIMUCIEHUE JJIMH AYT OKpYyKHOCTe. [1nomans kpyra, ceKTopa, CErMeHTa.

JIBWKEeHUS TUIOCKOCTH W BHYTPEHHUE CHUMMETpUM (uryp (3JIeMEeHTapHbIC
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.

Kypc «BeposiTHOCTb U CTATHCTHKA

[IpencraBnenue JaHHBIX B BUAE TAOJMILI, AUarpaMM, rpa)koB, HHTEPHPETALIUS
JTaHHBIX. YTeHUE U NOCTPOCHHE TaOIHI], JUarpaMMm, rpa@UKOB MO pealbHbIM JaHHBIM.

[TepectanoBku u ¢akropuan. CodyeTanuss U 4UCIO coueTaHu. TpeyroapHUK
[Tackains. Pemenue 3a1au ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposiTHOCTh. Ciy4yaliHbIM BBIOOpP TOYKM W3 (QUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heygadya. Cepust uCnibITaHUM 110 miepBoro ycnexa. Cepust
ucneiTanuii bepaym. BeposatHocTu coObITHIT B cepun ucnibiTaHuil bepryu.

CnyvailHass BeJIMYMHA W pachpeneiieHue  BepoATHocTer.  [Ipumepsl
MAaTEMATHYECKOTO OKHMAAHUS KaK T€OPETHUYECKOTO CPEIHEro 3HAYEHUs] BEJIUYHUHBI.
MaremMarndeckoe OXKHAaHUE U IUCIEPCUS CIIYYAMHOM BEJIMYUHBI «YHUCIIO YCIIEXOB B
CEpUHU UCTIbITaHUN bepHyIum.

[lonartue o 3akoHe OoJyibIIMX Yuced. M3MmepeHue BeposITHOCTEH C MOMOIIBIO
yacToT. Posib ¥ 3HaueHKe 3aK0Ha OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.
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3. INIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUS YYEBHOI'O
HPEAMETA «<MATEMATHUKA»

3.1 JIN4HOCTHEIC PC3VIBTATEI OCBOCHUA V‘I€6HOFO npcamMeTa

JIMYHOCTHBIC PE3YyJIbTAaThl OCBOCHHUA IIPOIrpaMMBbI yqe6HOFO npecamMeTa
«Marematuka» XApPaKTCPU3YIOTCA:

Hampuamuqecme 6O0CnumMaHue.

[IposiBIeHHEM HHTEpPECA K ITPOIIOMY M HACTOAIIEMY POCCUMCKONM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOLICHUEM K JOCTHKEHUSAM POCCUHUCKAX MATEMATUKOB U POCCUHUCKOMN
MAaTEMATHYECKOW IIKOJIBI, K HUCIOJIb30BAHUIO 3TUX JOCTMKCHUN B JPYyTMX HayKax U
MIPUKIIAJIHBIX chepax.

FpCZchaCZHCKOe u ())DCOGHO'HPCZ@CWZG@HHO@ eocnumanue.

['OTOBHOCTBIO K BBINIOJHEHUIO 00SI3aHHOCTEN TpaKJaHWHA M Peaiu3allid €ro
npaB, IPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS Pa3JIMYHBIX
CTPYKTYp, SBJIICHUW, NPOLEAYp TPa)kIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U Mp.);
TOTOBHOCTBIO K OOCYXAECHHIO 3THYECKUX NOpOO0JIEM, CBA3AaHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTUKEHUN HAyKH, OCO3HAHMEM BAXXKHOCTU MOPAJIbHO-ITHYECKUX
MPUHIIUIIOB B ACSTEIIBHOCTH YUYEHOTO.

Tpyoosoe éocnumanue:

YCTaHOBKOW Ha AaKTUBHOE Y4YacTHE€ B PEIICHHHM [PAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHUM BCEM MKU3HU JJIA YCIEIHON NpoQecCuoHaIbHON
NEATEIbHOCTH M Pa3BUTUEM HEOOXOAMMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHAMBUAYAIBHON TPAEKTOPUU OOpa30BaHUsl M JKU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM.

Ocmemuueckoe socnumanue:

CrnocoOHOCTPIO K OMOIMOHAIBHOMY M ACTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3a/ay, PEIICHUW, PACCYXKICHUN; YMEHHUIO BHJIETh
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

l[emtocmu HAY4YHO20 NO3HAHUAL.

OpueHTauueil B JOESITEIBHOCTH HA COBPEMEHHYKO) CHCTEMY HAy4YHBIX
IpEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS Ue€JIOBEKa, IMPUPOILI U
oOmiecTBa, MOHUMaHHEM MaTeMaTUYECKOM HayKu Kak c@epbl 4YeloBeuYeCKOn
JESTENPHOCTH, JTAloOB €€ Pa3sBUTUS W 3HAYMMOCTH I PA3BUTHS LIUBWIM3ALUY;
OBJIQJICHUEM SA3BIKOM MAaTEMaTHKA M MaT€MaTUYECKOW KYJIbTypPOM KaK CpPEICTBOM
MO3HAHHUS MHpPA; OBJAJECHUEM MPOCTEHMIIMMH HABBIKAMU HCCIIEIOBATEIbCKON
NEATEIBHOCTH.
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Duzuueckoe  6ocnumanue,  QopmuposaHue  Kyibmypbl — 300p06bi U
IMOYUOHATLHO20 DJIA2ONOTLYYUL:

['OTOBHOCTBIO TMPUMEHATh MaTEeMAaTHYECKHWE 3HAHHUS B HWHTEpecax CBOETO
3IOpPOBBS,  BEIEHUS  3J0pOBOTO  oOpa3a  JKM3HM  (3I0pOBOE  THUTaHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN M OTJIBIXA, peryJisipHas pu3ndecKast akTUBHOCTB);
c(hOpMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OIMMOKY U
TAKOTO )K€ MpaBa JIPyroro 4eJoBeKa.

Oxonocuyeckoe socnumanue:

OpueHTanueil Ha MPUMEHEHNE MATEMATUUECKUX 3HAHUW NI PEIICHUS 3a1a4 B
00JIaCTH COXPAHHOCTH OKPY XKalollel cpeibl, MJIaHUPOBAHUS MOCTYIKOB U OIIEHKU MX
BO3MOYKHBIX TIOCIIEJICTBUNA I OKpPY’Kalolleld Cpellbl; OCO3HAHUEM TIJI00aIbHOIO
XapaKkTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX pelieHusl.

Jluunocmuule pesynrbmamsl, obecneuusarowjue aoanmayuio 00y4arouie2ocs K
UBMEHSAIOUWUMCS YCIOBUAM COYUANbHOU U NPUPOOHOU CPebl.

['oToBHOCTBIO K HCﬁCTBHﬂM B YCIOBHAX HCOMNPCACICHHOCTHU, ITOBBINICHHIO
YPOBHA CBOE€H KOMIETEHTHOCTH gcpe3 MPAKTHUICCKYIO ACATCIbHOCTb, B TOM YHCIIC
YMCHUC YUUTBHCA Y APYTHUX HIOIIGP'I, HpI/IO6pCTaTI> B COBMECTHOM ACATCIBHOCTH HOBBIC
3HAaHUA, HABBIKW 1 KOMIICTCHLIMU U3 OIIbITA APYTHUX;

HeoOxoaumocThio B (OpPMHUPOBAHMM HOBBIX 3HAaHUW, B TOM YHCIE
(dbopMyIIMpOBaTh UJEU, MOHATHS, TUIIOTE3bl 00 OOBEKTAaX U SBJICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUUUTHl COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CrnocoOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYHD  CHUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYyIOLUUH KOHTPMEp, KOPPEKTUPOBATH
OpUHUMAaeMble pelIeHus W JACHCTBUS, (POPMYJIUPOBaTh U OLEHUBATh PUCKH U
NOCNEACTBUSL, (POPMHUPOBATH OIBIT.

3.2. MeranpeaIMeTHBIE DE3VJILTATHI OCBOEHUS VUEOHOTO MTPEIMETA

MertanpenMeTHble pe3yibTaThl OCBOEHUS MPOTPAMMbI Yy4eOHOTO TpeIMeTa
«Maremartukay XapaKTEPU3YOTCS OBJIAJICHUEM YHHUBEPCATbHBIMU
NMO3HABATEJIbHBIMHM  JICHCTBUAMH, YHUBEPCAJIbHBIMM  KOMMYHUKATHBHBIMU
JIEUCTBUSIMA I YHUBEPCAIbHBIMH PeryJsiITHBHBIMHU JICICTBUSIMU.

1) VHueepcanvhvie  noznasamenbHble oeticmeust obecneyusaiom
Gdopmuposarue 6A308b1X KOSHUMUBHBIX NPOYECCO8 00YUAIOUWUXCS (0CBOEHUE MeMOO08
NO3HAHUSL OKDYJICAIOWe20 Mupa, NpuUMeHeHue JA0SUYECKUX, UCCIe008amelbCKUX
onepayuii, ymeHutl pabomams ¢ uHpopmayueii).

Bba3oBnlie JJornueckue J1eficTBUA:

® BpisBIATE M XapaKTEpU30BATH CYILIECTBCHHBIE MPU3HAKA MAaTEMaTHUYECKHUX
O00BEKTOB, MTOHATUH, OTHONICHUA MEXIY MOHATUAMH; (OPMYIUPOBATH OMPEIEICHUS
MOHSATUH; yCTaHABIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(DUKAIIUU, OCHOBAHUSI JIJISI
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000O0IIEHNS U CPaBHEHHSI, KPUTEPUH MTPOBOAMMOIO aHAIN3A,

e Bocnpunumars, (QopmynupoBaTh U IPeoOPa3OBBIBaATh  CYXIACHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIE U OOIIKE; YCIOBHBIC,

® BErIaBIATE MaTEMAaTHUYECKUE 3dKOHOMCPHOCTHU, B3aMUMOCBA3U U IIPOTUBOPCUUA B
q)aKTaX, JaHHBIX, Ha6J'II-0I[eHI/ISIX N YTBCPKACHWAX, IpCcHjiaraTb KPUTCPHUH JIA
BBIABJICHUA SaKOHOMCpHOCTeﬁ u HpOTI/IBOpC‘{Hﬁ;

o I[CJ'IaTI) BBIBOJbI C HCIIOJIb30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX H
HNHAYKTHBHBIX YMOBaKHIOquHﬁ, YMOBaKJ'II-O‘ICHI/Iﬁ 110 aHaJIOI'Nu,

e Pa30uparh N0Ka3aTenbCTBA MATEMAaTHYECKUX YTBEPXKACHUU (TMpsSMbIE U OT
IPOTUBHOIO),  MNPOBOAUTH  CAMOCTOSITENIBHO  HECIIOXKHBIE  JOKAa3aTeJIbCTBa
MaTeMaTH4ecKux (aKkTOB, BBICTpaMBATh apryMEHTAIMIO, MPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS;

e BrpiOupare crnoco0 pemeHuss Yy4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PELICHUS, BBIOMPATh HAMOOJEe MOAXOASIINNA C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

e licnosp30BaTh BOIPOCHl KAK HCCIEAOBATEIBCKUN WHCTPYMEHT IO3HAHUS;
(bopMyIUpOBaThH BOITPOCHI, dukcupyromme IIPOTUBOPEYHE, npoOiemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

e [IpoBoAMTH, IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHYy  HECJIOXKHBIN
DKCIIEPUMEHT, HEOOJBIIIOE HWCCICOBAHUE II0 YCTAHOBJIECHHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BhEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;

e (CamocrosTenbHO (OPMYIUPOBATh O0OOIIEHHUS W BBIBOJBI IO pe3yjbTaTam
MPOBENEHHOTO HAOIIOACHUS, HCCIIEIOBAHMUS, OIIEHUBATH JJOCTOBEPHOCTH MOTYyUYEHHBIX
pE3yNbTaTOB, BHIBOJOB 1 00OOIIECHU;

o HpOFHOSHpOBaTI) BO3MOKHOC pPa3BHUTHUC IIpoHOeCCa, a TAKIKC BbIIABUIATb
IMPCAIIOJIOKCHUA O €I'0 PA3BUTHHU B HOBBIX YCIIOBUAX.

Pabora c nundopmanmueii:

® BrIIBISATH HEJOCTATOYHOCTh W HM3OBITOYHOCTH HMHGPOPMAIUU, JJAHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

e BriOuparh, aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATH U  HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

e Bribupats hopmy npeacTaBieHus HHGOPMAINH U HILTIOCTPUPOBATH pelliacMbIe
3aJlayu CXeMaMH, TuarpaMMaMu, HHOU rpauKoi 1 MX KOMOWHAITUSIMH,

e OreHuBaTh HAAEKHOCT, HHPOpPMAIMKM 1O KPHUTEPUAM, MPEII0KEHHBIM
yUHUTENIEeM WiH CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.
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2) Vuueepcanvnuvie KOMMYHUKAMUGHbLE oeticmeusi obecneuusaiom
chopMUpo8aHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCSL.

OO0menmue:

e BocnpuHumaTth 1 GOPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XO1y PEIICHUS 3a/1a4i, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3ybTarT;

e B xozie oOcyxJeHus 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYX IaeMOU TEMBbl,
poO0JIeMBbl, pelaeMoil 3a/1auu, BbICKA3bIBAaTh UJIEH, HAlIEJICHHBIE HA MMOUCK PEIICHUS;
COMOCTAaBIISATh CBOU CYXACHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB JIHMAJIOTa,
OoOHapy>KUBaTh pa3IU4Ke U CXOJICTBO MO3UIIHI; B KOPPEKTHOU (popMe (OpMyITHPOBATH
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

e [IpencraBiaTh pe3yiabTaThl PEUICHUS 3a/ladd, SKCIEPUMEHTA, UCCIEAOBAHUA,
MPOEKTa; CaMOCTOATENIBLHO BHIOMpPATh (opmMaT BBHICTYIUICHUS € YYETOM 3ajaad
MPE3EHTAllUU U 0OCOOEHHOCTEH ay TUTOPHHU.

CoTpyaHu4ecTBo:

e [loHMMAaTh W HKCIOJB30BaTh NPEUMYIIECTBA KOMAHIAHOW WM WHAWUBHIYAJIbHON
paboOThl TpH pELICHWH YYEOHBIX MATEMaTUYECKUX 3a/ad; IPUHUMATH IEJb
COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHHU3alMI0 COBMECTHOM palOThI,
pacnpenensaTb BUAbI paOOT, JOTOBapUBAaThCs, OOCYXKIaThb MPOLECC M PE3yJIbTaT
paboThI; 00001IaTh MHEHUSI HECKOJBKUX JIFOICH;

e VYd4acTBOBaTh B IPYMIOBBIX (popmax padboThl (00CYykACHHUS, 0OMEH MHEHUSIMU,
MO3TOBBIE HITYPMBI U JIp.); BBIIOJHATH CBOIO YaCTh pabOThl U KOOPJAUHUPOBATH CBOU
NEUCTBUS C JPYTMMHU YJI€HaMH KOMAaHJbl; OLICHMBATh KAauyeCTBO CBOETrO BKJIaJa B
OOIIMI MPOAYKT IO KPUTEPUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOIEHCTBUSI.

3) Vuusepcanvhvie pezyrsamuensle Oelicmsus 00ecneyusaom @Gopmuposanue
CMBLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.

Camoopranusanus:

e (CaMOCTOATEIIBHO COCTABJIATH IUJIaH, aJTOPUTM DPEIICHHUS 3adaud (WM €ro
4acTh), BLIOMPATH CIIOCO0 PEIICHHS ¢ YIETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apr'yMEHTUPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUNA ¢ YIETOM
HOBOM HH(OpMaLUU.

CaMOKOHTPOJIb:

e Bianers cmocobamu camMOmpOBEPKH, CAMOKOHTPOJIS TpOIEcca W pe3yibTaTa
pelIeHrs: MaTeEMaTUYECKOM 3a/1auu;

e [IpenBuaeTs TPyIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPH PEIICHHUH 3a7a4H,
BHOCHUTb KOPPEKTHUBHI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, HAlJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
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e OleHMBaTh COOTBETCTBHE PE3yJbTaTa AEATEIBHOCTH IMOCTABICHHOW LEIU H
YCIIOBUSIM, OOBSACHATh MPUUUHBI TOCTHXKEHUS WM HEJOCTIKEHUS LENH, HaXOIUTh
OIIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

33 [IpeaMeTHEIC pe3yJIbTaThl OCBOCHUS V‘IG6HOFO npcamMeTa

[IpeameTHBIE pE3yNbTaThl OCBOCHMSI pabouell MporpamMmbl MO MaTeMaTHKE
MPEICTABIICHBI 10 rojlaM OOYYEeHHs B CIEAYIOIIMX pa3jenax MporpaMMbl B paMKax
OTIIEJIBHBIX KYypCOB: B 5—6 Kilaccax — Kypca «Marematuka», B 7—9 kiaccax —
KypcoB «Aunrebpa», «l'eomerpusi», «BeposSTHOCTb U CTaTUCTUKA». Pa3zButHe
JIOTUYECKUX MPEICTABICHUN 1 HABBIKOB JIOTUYECKOTO MBIIILJICHUSI OCYIIECTBIISETCS Ha
NPOTSKEHUH BCEX JIET OOyYeHHs] B OCHOBHOM WIKOJIE B paMKax BCEX Ha3BaHHBIX
KypcoB. Ilpeamnonaraercsi, 4To BBITYCKHUK OCHOBHOM IIKOJbI CMOXET CTPOUTH
BBICKA3bIBAHUSI M OTPUIIAHUS BBICKA3bIBAHUM, PAcClO3HABaTh MUCTUHHBIC U JIOXKHBIC
BBICKA3bIBaHUS, MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, OBJIAJICET MOHITUSIMU:
OIpEJIEICHHE, AKCUOMa, TEOPEMA, J10KA3aTEIbCTBO — M HAYYUTCS MCHOJIB30BATh MX
P BHITIOJTHEHUHU YYEOHBIX U BHEYUEOHBIX 3a]1a4.

5 knacc
K konIty 00y4eHHs B MATOM KJIacce 00yJaronuiics HayYuTCs:

Yucaa v BLIYUCJICHUSA

e I[loHumars n IIpaBUJIIBHO YHOTpe6J'I}ITI> TCPMUHBI, CBA3AaHHBIC C HATYPAJIbHBIMU
qHuCJ1aMu, OOBIKHOBEHHBIMU U ACCATNYHBIMN I[pO651MI/I.

e (CpaBHHBATH U yIOPSI0YMBATh HATYPAJIbHBIC YMCIIA, CPABHUBATH B IPOCTEUIINX
cily4asix OObIKHOBEHHBIE IpOOU, AECITUUHbBIE APOOU.

e (COOTHOCUTBH TOUKY Ha KOOPJMHATHOM (YMCIIOBOM ) MPSMOM C COOTBETCTBYIOLITUM
el YncIoM 1 n300pakaTh HATYpaJbHbIE YKCIia TOUKaMU Ha KOOPAMHATHOM (YMCIOBOM)
MPSAMOM.

® BpImogHATh apu(MeTHuecKue MACUCTBUS C HATypajJbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MTPOCTEUILIUX CITyYasiX.

® BrINogHATh NPOBEPKY, MPUKUIKY PE3YIbTAaTa BIUUCICHUM.
e OKpyIIsTh HATYpaJIbHBIE YUCIIA.
PenieHnne TekcTOBBIX 33124

e Pemarh TEKCTOBBIE 3adaud apUPMETHUYECKUM CIOCOOOM U C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO mepedopa BCeX BOZMOKHBIX BAPUAHTOB.

e Pemarsb 3aJa4M, COACpKAINNC 3aBUCHMOCTH, CBA3BIBAOINNC BCIMYMHBI:
CKOpPOCTB, BpCM:, paCCTOAHHUC, ICHA, KOJIMICCTBO, CTOMMOCTbD.

e llcnonb30BaTh KpaTKHUE 3alIUCH, CXEMBbl, TAOJIUIIBbI, 0003HAYEHUS TIPU PEIICHUN

3a1ad4.
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e [lonp30BaThCsi OCHOBHBIMU CAMHNIAMHU U3MCPCHUS: LICHBI, MACChI; PACCTOSAHUA,
BPCMCHH, CKOPOCTH; BbIPpAXXaTh OAHN CANHHUIIbI BCJIMYHUHBI YCPC3 APYTHC.

e llI3BiexkaTh, aHATM3UPOBATH, OLIEHWBATH WHGOPMAIMIO, MPEICTABICHHYIO B
Tabnuie, Ha cToi04YaTol AuarpaMme, MHTEPIPETUPOBATH MPEICTABICHHbBIE JTaHHEBIC,
WCITI0JIb30BAaTh JaHHbBIE [TPU PEILICHUH 3a]1a4.

HaI‘J'IﬂIlHaH reoMeTrpusi

e [loynb30BaThCsl TEOMETPUUECKUMHU TOHSATHSAMU: TOUYKa, MpsiMas, OTPE30K, JIyY,
yT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

e [IpuBoauTh mNpUMEPHl OOBEKTOB OKPYXKAIOLIETO0 MHpa, HMEIOUUX (opMy
M3YUYEHHBIX TEOMETPUUECKUX PUTYD.

e llcrnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C yIJIAaMHU: BEpIIIMHA CTOPOHA; C
MHOT'OYTOJIbHUKaMHU: yToJI, BEpIINHA, CTOPOHA, IMaroHallb; C OKPY>KHOCTBIO: Pajnyc,
JTUaMETP, LECHTP.

e lI300paxkaTh HU3y4YEHHBIE T€OMETPUYECKHME (UTYphl HA HEIMHOBAHHOW U
KJIETYaTO Oymare ¢ OMOILBIO LIUPKYJIS U JTMHEUKH.

e HaxoauTh IJIMHBI OTPE3KOB HEMOCPEICTBECHHBIM H3MEPCHHEM C ITOMOIIBIO
JUHCHKH, CTPOHMTH OTPE3KH 3aJlaHHOW JUIMHBI; CTPOUTH OKPY)KHOCTH 33aJaHHOTO
pamuyca.

e 1 cBoiicTBa CTOPOH M YTJIOB IIPsAMOYTOJIbHUKA, KBaJApaTa JJIA UX IHOCTPOCHM,
BBIYUCJICHUSA IINIOIIAIN U IICPUMCTPA.

e Brmuucnare nepuMeTp M IUIOMIAAL KBajpara, NPSIMOYTOJIbHUKA, (UTYD,
COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, B TOM 4YHclIe (GUTYp, H300paXKEHHBIX Ha
KJIeTYaTol Oymare.

e Ilonp30BaThCsl OCHOBHBLIMHU MCTPHUYCCKMMH CIANMHHULIAMHN HU3MCPCHUS OJINHEBI,
Iiomaau,; BeIpaxXaTb OAHW CANHHUIBI BEJINYHMHBI YCPC3 IPYI'HUC.

e Pacrno3HaBath napaienaenumnes], Ky0, UCIoIb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapajiyieenumnena, Kyoa.

e Bpunciare o0bEéM KyOa, mnapajienenunena Mo 3aJaHHBIM H3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

e Pemiath HECIOXKHBIC 3aJladyd Ha M3MCPCHHUC TCOMCTPHUUYCCKUX BCIWYMH B
IMPAKTHYCCKUX CUTYyalUAX.

6 knacc
K koHIly 00y4eHust B IECTOM KJIacce 00yYarouiicsi HayYuTCs:

Yucaa v BLIYUCJICHUSA
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e 3HaTh W IMOHUMATh TEPMHUHBI, CBS3aHHbIC C PA3JIMYHBIMU BUJAMU YHUCENT U
croco0aMu MX 3amucH, MePeXoInuTh (€CIM 3TO BO3MOXKHO) OT OJTHON (hOpMBI 3aIncu
YHUCIIa K JPYTOU.

® CpaBHI/IBaTb " ynopssaoduBaThb HOCIIBIC YMUCIIA, OOBIKHOBEHHBIE U ACCATUYHBIC
I[pO6I/I, CpaBHUBATBL YHCJIa OAHOTO N PA3HbIX 3HAKOB.

® BBIHOJ'IHHTB, coucTtasd YCTHBIC W IIMCbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘-IeCKI/Ie
I[CﬁCTBHH C HaTypaJIbHbBIMHU U LCJIBIMU YUCJIIAMHU, OOBIKHOBEHHBIMHU H ACCATHYHBIMH
I[p06SIMI/I, IMOJOKUTCIIBHBIMU U OTPHUIATCIIbHBIMH YUCJIIAMHU.

® BpIUnCIATh 3HAUYCHHS YUCIIOBBIX BBIPAKEHUI, BBITTOIHATh PUKUAKY U OLICHKY
pe3yibTaTa BBIUMCICHUMN; BBIMIOJHATH MPEOOpa30BaHUs YHMCIOBBIX BBIpAKEHUI Ha
OCHOBE CBOMCTB apU(PMETUUCCKUX JCHCTBUM.

e (CoOOTHOCHUTH TOYKY Ha KOOp,HHHaTHOﬁ Hp}IMOﬁ C COOTBCTCTBYIOIITUM €U YHCIOM
)51 I/I306pa)KaTI) qHcCjia TOYKaMH Ha KOOpI[HHElTHOﬁ HpHMOﬁ, HaXOJAUTb MOAYJIb YHCJIA.

e (COOTHOCUTH TOYKH B NPSMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOpPAMHATAMU
3TOU TOYKHU.

® OprFJ'IHTB OCJabIC YHnCJia U ACCATUYHBIC I[pO6I/I, HaXOaUuThb HpI/I6J'II/I)KeHI/I$I YHUCCII.
YucjoBble U 6yKBeHHbIe BBIPAKCHUSA

e [loHnmaTh M ynoTpeOssiTh TEPMUHBI, CBSI3aHHBIE C 3alMCBHIO CTENEHU YHCIIA,
HaXOJUTh KBaApaT U KyO 4YuCia, BBIYUCIATH 3HAYEHUS YHWCIOBBIX BBIPAKEHHI,
COJIEPIKAILUX CTEIIECHH.

e [lonb3oBaThCs IMpU3HaKaM1 ACIIMMOCTH, PACKIIAAbIBATh HATYPAJIIBHBIC YHCJIA Ha
IIPOCTBIC MHOKUTCIIH.

e [lonb3oBaThCs MaCHITa6OM, COCTAaBJIATH IIPOIMOPLHHHN U OTHOIICHU .

e llcnonb3oBaTh OYKBBI 111 0003HAYEHUS YHMCEN MPH 3allMCHU MaTeMaTHYEeCKUX
BBIPQXEHUM, COCTaBIATh OyKBEHHbIE BBIPAKEHUS U (DOPMYJbl, HAXOIUTh 3HAUYEHUS
OYKBEHHBIX  BBIPDOKEHUM,  OCYIIECTBISII ~ HEOOXOAMMBbIE  TOACTAHOBKH U
npeoOpa3zoBaHus.

e HaxoanTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.
Pemenue TekcToBBIX 32,124
e Peliath MHOTOIIIATOBBIE TEKCTOBBIE 3a/1a4U apU(PMETHUECKUM CITOCOOOM.

e Pecmarth 3aJlauy, CBA3aHHBIC C OTHOIICHUEM, IMPOIIOPHHUOHAJIBbHOCTEIO BEJIMYNH,
MNpOoOCHTaMHU; p€IIaTb TPHU OCHOBHLIC 3aa491 Ha )IpO6I/I H IIPOLICHTLI.

e Pemarsb 3agadu, CoACPKaIMUC 3aBUCHUMOCTH, CBA3BIBAIOIIKUC BCIIMYMHEBI:
CKOpPOCTb, BPpCM:, PACCTOAHUC, LICHA, KOJIMYCCTBO, CTOUMOCTDL, ITPOU3BOANTCIbHOCTD,
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Bpemsi, 00bEMa pabOThI, UCTIOB3YS apu(METHUECKUE NEHCTBUS, OLICHKY, MPUKHUJIKY;
M0JIb30BaThCS €AMHULIAMU U3MEPEHHS COOTBETCTBYIOLIUX BETUYHH.

e (CocTaBsaTh OYKBEHHBIE BBIPAXKECHHUS 10 YCIOBHUIO 3a/1a4H.

e ll3prnekaThr wWHpOpMANMIO, MPEACTABICHHYI0 B TaOMWIaX, Ha JIMHCHHOM,
CTOJIOYATONM WJIM KpYroBOM JauarpaMmax, HWHTEPIPETUPOBATH MPEIACTABICHHbBIC
JTaHHBIE; UCIIOJIb30BATh JAHHBIC IPU PEIIEHUN 3a]1a4.

e [IpencraBiars MHPOPMAIMIO ¢ TOMOIIBIO TAOJUII, JUHEHHOU M CTOJIOYATOMN
JIAarpamM.

Harasignas reomerpus

e [IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOLIETO0 MHpa, HMEIUUX (opMy
U3YYEHHBIX TE€OMETPUUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX DUTyp.

e 11300pakaTh C MOMOIIBIO HUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA HA HEIMHOBAaHHON
Y KJIETYATOI Oymare N3y4eHHbIE INIOCKUE T€OMETpUIECKUEe PUTYPbI U KOH(DUTypaLIuH,
CUMMETPUYHbIE (DUTYPBI.

e [loyib30BaThCs TEOMETPUUECKUMHU MOHATUSMU: PABEHCTBO (DUTYpP, CUMMETPHUS;
MCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCh CHUMMETPHUH, LEHTP
CUMMETPHH.

e HaxoauTpe BeMTWYHHBI YTIIOB U3MEPEHUEM C TOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
yIUJIbl 3aJJaHHOW BEJIMYMHBI, IOJB30BATHCA IIPU PELICHUM 3a7ay IPajyCHOU MEpOu
YIJIOB; PaCIiO3HABATh HA YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

® BpruuciaArs MIMHY JOMaHOW, NEPUMETP MHOTOYTOJIBHUKA, I10JIb30BATHCA
€AMHHUIAMHA U3MEPEHUS JUIMHBI, BBIPAXKAaTh OJHU €IWHULbBI U3MEPEHUS JJIMHBI Yepes

Jpyrue.

e Haxoaute, HCIONB3Ys YEPTEKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMs
TOYKaMH, OT TOYKH J0 NPSIMOU, JJIMHY ITyTH HA KBAaJIPATHOU CETKE.

e Brrunuciiars mIomanb (1)I/Il"yp, COCTAaBJICHHBIX nu3 NpAMOYT'OJIbHUKOB,
HCIIOJIB30BaTh paS6I/I€HI/IC Ha IpAMOYT'OJIbHUKHW, HA PABHLIC q)HprBI, A0CTpanBaHUC 10
MNpAMOYTOJIbHUKA; I10Jb30BAaTbCA OCHOBHBIMU CAWMHHULOAMHW H3MCPCHHA ILJIOIIAIH,
BbIpaXaTb OAHN CAWHHUIIBI N3SMCPCHHS TIJIOIAAM YCPE3 APYTHC.

e Pacrno3HaBaTh Ha MOJIENSAX M HM300PAKECHUSX MHUPAMHUAY, KOHYC, MWJIMHJP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

e 1I300paxkarh Ha KJIeTYaTON Oymare MpsIMOYTOJIbHBIN TTapaJlJIeICTHIIC]I.

® Brmuuciiare 00bEM MPSAMOYTOJBHOTO Tapajlielienuiena, Kyda, mojib30BaThes
OCHOBHBIMHU €IMHHIIAMHM U3MEpeHHUs 00bEMa; BhIpaXKaTh OJHHM CAUHHIIBI U3MEPCHUS

o0BnEMa depes Ipyrue.
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e Pemarh HeECI0XHBIC 3aJ1a4M Ha HaXO0XACHUC TI'COMCTPHUYCCKHX BCJIMYUH B
MMPAKTHYCCKUX CUTYyaAlUAX.

7 Knacc
N3 kypca «Ajaredpay CEMUKIIACCHUK HAYYUTCS:
Yuciaa v BIYMCICHUSA

® BBIHOJ'IHHTB, coucTtasd YCTHBIC W IIMCbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘-IeCKI/Ie
I[eﬁCTBI/IH C palOHAJIbHBIMHU YHUCJIaMH.

o HaXO,ZII/ITI) 3HA4YCHHUA YHUCIIOBBIX BBIpa}KCHHﬁ; IMPUMCHATDH paBHOO6p33HI>I€
CITOCOOBI U HpI/IéMLI BBIUHCJICHUS 3HAYCHMUU I[pO6HBIX BBIp&)KGHHﬁ, COACPpKaAIIUX
OOBIKHOBEHHBIC U JCCATNYHBIC I[p06I/I.

e IlepexoauTh OT OXHOM (DOPMBI 3aMKMCH YHUCENT K JIpyrou (ImpeoOpa3oBhIBATh
JNECATUYHYIO TPOOh B OOBIKHOBCHHYIO, OOBIKHOBEH HYIO B JICCATHUHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JCCATUYHYIO IPOOB).

e (CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIBHBIE YHCIIA.
e OKpyrisaTh yucia.

® BBINONHATh NPUKHUIKY M OLEHKY pe3yJIbTaTa BBIUYMCICHUW, OLCHKY 3HAYEHUN
YUCIIOBBIX BBIPAKECHUM.

o BrmoaaaTs HeﬁCTBI/IH CO CTCIICHAMU C HATypaJIbHBIMU ITOKA3aTCIISIMU.

e [IpuMEHATH NMPU3HAKK JEIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATypPAIbHBIX
qucel.

e PemaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a]a4yM, CBSA3aHHBIE C OTHOIICHUEM
BEIIUYMH, TMPOMOPIIMOHATILHOCTRIO BEIUYMH, IMPOIIEHTAMH; WHTEPIPETUPOBATH
pe3ynbTaThl pelIeHUus 3a7ad ¢ y4€TOM OrpaHUYCHHM, CBS3aHHBIX CO CBONCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

Anre0panvyecKue BbIPpAKEHUSA

e licnonb3oBaTh anreOpandecKyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSITH €€ B
Ipoliecce OCBOEHUs yueOHOro MaTepHaia.

e Haxomuth 3HaueHHs OYKBEHHBIX BBIPAKEHMM NPH 3aJ@aHHBIX 3HAYEHUSAX
MIEPEMEHHBIX.

® BrInogHATh NpeoOpa3oBaHMs 1IEJIOT0 BHIPAXKEHHSI B MHOTOWIEH MPUBEICHUEM
MOJ0OHBIX CaraeMbIX, PACKPBITHEM CKOOOK.

® BrumonHAT, yMHOXEHHWE OJHOWIEHA HAa MHOIOWIEH M MHOTOYJIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIBI KBaJipaTa CYMMBI U KBaJipaTa pa3HOCTH.
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e OCyIECTBISATh PA3JIOKEHHE MHOTOWICHOB HAa MHOXHTEIH C MOMOIIBIO
BBIHECEHHSI 32 CKOOKM OOIIET0 MHOKHUTEIS, TPYIITUPOBKU CIIaraeéMbIX, IPUMEHEHHUS
bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

® HpI/IMeHHTB Hp606pa30BaHI/I$I MHOTOYJICHOB JIJIA PCHICHHUA PA3JIMYHBIX 3a1a4 U3
MAaTCMaTUuKH, CMCIKHBIX ITPCAMCTOB, U3 peaHBHOﬁ IIPAaKTHUKH.

e licnonp30BaTh CBOMCTBA CTEIEHEW C HATYPAJIbHBIMU ITOKA3aTEISIMHU IS
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA

e PemaTh JIMHEWHbIE YpPAaBHEHMsSI C OJHOW MEPEMEHHOM, MPUMEHSsS IpaBuUiia
nepexoja OT UCXOJHOTO YpaBHEHHUS K PaBHOCHIIBHOMY emy. [IpoBepsiTh, siBiseTCs i
YHCJIO KOPHEM YPAaBHEHHS.

o [IpumeHsTh rpaduueckue METOMAbI MPU PEIICHUU JTMHEHHBIX YpaBHEHUN U UX
CUCTEM.

o [logOupaTh mnpuMEpsl Map YHUCEN, SBISIONIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHHUSI C ABYMsS IEPEMEHHBIMU.

e CrTpouTh B KOOPJMHATHOM MJIOCKOCTH I'pa(UK JIMHEWHOTO YPaBHEHHS C ABYMs
NEPEMEHHBIMU; TOJIB3YACHh IPAPUKOM, TIPUBOJIUTH IPUMEPHI PEIICHUS YPABHEHHUS.

e PemaTe CUCTEMBI ABYX JIMHEHHBIX YpaBHEHUH C JIBYMs MEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

e (CocraBisiTh M pewmaTh JHUHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEMHBIX
YPABHEHHUM I10 YCIIOBHIO 3a/1a4M, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4M MTOJy4YEHHBIN PE3yJIbTAaT.

Koopaunarel u rpadpuxku. ®yHKUUU

e 11300paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJHWHATaM, Jy4H, OTPE3KH, UHTEPBaJbl, 3allMChIBATh YKMCIIOBBIE ITPOMEKYTKU Ha
anre0panvecKoM SI3bIKE.

e OtmeyaTh B KOOPJMHATHOM IUIOCKOCTHM TOYKH MO 3aJlaHHBIM KOOpIUHATaM;
CTPOUTH I'papUKy TUHEHHBIX QYHKLIUM.

e OnuceiBaTh C TMOMONIbIO (YHKIMA HW3BECTHbIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHUE, II€HA, KOJWYECTBO, CTOMMOCTb;
POU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

e HaxoauTh 3HaueHue (QyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

o [lonnmaTh rpaduyeckuil crmocod TPEeACTABICHHS W aHalu3a WH(OpMaIuy;
W3BJICKATh M UHTEPIPETUPOBATH MHGOPMAIHIO U3 TPA(UKOB PEATHHBIX MPOIECCOB U
3aBUCHMOCTEM.
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N3 xypca «I'eoMeTpus» CEMUKIACCHUK HAYYUTCH:

e Pacro3HaBaTh H3y4YCHHBIE TEOMETPUUCCKUEC (DUTYPBI, OTIPEIEISITh NX B3aUMHOE
pacmoyio)keHne, n300paxaTh T€OMETPUYECKHE (DHUTYpPBHI; BBITIOJHATH YEPTEKH TIO
YCIIOBHIO 3ajiaud. VM3mepsATh JNMHEWHBbIE W YIJOBbIE BEIWYMHBL. Pemarh 3amaun Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

e JlenaTh rpyOyr0 OLICHKY JUHEHHBIX U YIJIOBBIX BETUYHH ITPEAMETOB B PEAIbHON
KU3HU, pa3MepoB MPHUPOAHBIX OOBEKTOB. PasnuuaTe pazMepbl 3THUX OOBEKTOB IO
IOPSAKY BEIIUYUHBI.

® CTpOI/ITB YEPTCKU K TCOMCTPUICCKUM 3a/laYaM.

e [lonxp3oBaThCs IIpUu3HaKaM  paBCHCTBA TPCYI'OJbHUKOB, HCIIOJIb30BATb
IIPU3HAKU U CBOICTBA paBHO6€I[p€HHI>IX TPCYTOJIbHHUKOB IIpU PCIICHUU 3a1a4.

e [IpoBOIUTH JIOTHUECKHE PACCYKACHHS C HCIIOIH30BAHHEM TI€OMETPUICCKHIX
TEOPEM.

e [lonp30BaThCAd NPU3HAKAMH PABEHCTBA IMPSAMOYIOJIBHBIX TPEYTrOJBHUKOB,
CBOMCTBOM MEIUaHBI, IPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELIEHNN T€OMETPUYECKHX 3a1a4.

e Omnpeaenars NapauieIbHOCTh IPSIMBIX ¢ IOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HAUMH cekymas. Onpenenars MapajuIeIbHOCTh NPSIMBIX C TOMOIIBK) PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

e Pemarsp 3aJa4H Ha KJIeTYaToOu 6yMare.

e [IpoBOIUTH BHIYMCIICHUS M HAXOUTh YUCIIOBbIC U OYKBEHHBIC 3HAUCHUS YTIIOB
B I'€OMETPUUYECKHMX 3aJadyax C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHHUKOB M
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPU [EPECEUEHUU JABYX
MapajuIeIbHBIX MPSAMBIX CEKylled. Pemars nmpakTudyeckue 3a1adyv Ha HaXOXKICHUE
YIJIOB.

e Bilaserb MNOHATHEM TI'E€OMETPUYECKOIO MECTa TOYEK. YMETh OIpeleaTh
OMCCEKTPHUCY yrja U CEpEelMHHBIN MEPIEHIUKYISP K OTPE3KYy KaK reOMETpUYEeCcKue
MeCTa TOYEK.

e DOopMynHUpOBaTH OMPEIACICHUS OKPYKHOCTM W Kpyra, XOpIbl W JIHAMETpa
OKPY>KHOCTH, MOJIb30BATHCS UX CBOMCTBAMHU. YMETh IPUMEHATHh 3TU CBOMCTBA NPHU
pElIEeHNH 3a1a4.

e Bilaserb MOHATMEM OIHUCAHHOM OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lonb3oBaTtbes ¢akTaMu O TOM, UTO OMCCEKTPUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKArOTCsl B OAHOM TOYKE, M O TOM, YTO CEPEAMHHBIC
IIEPIICHINKYJISPBI K CTOPOHAM TPEYTOJIBbHUKA IIEPECEKAIOTCS B OTHOU TOUKE.

® BJ'IaI[CTB MOHSITUEM KacaTEeIbHOM K OKPYKHOCTH, ITOJIb30BATbCA TGOpGMOfI 0
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NEPHEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEIEHHOIO K TOUKE KACAHMS.

e [lonp30BaThCA NPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMU, IOHUMATh UX
MPAKTUYECKUNA CMBICIL.

e [IpoBOAUTHE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOUIBIO [UPKYJIA U
JINHEUKMU.

3 KypcCa ((BepOHTHOCTb N CTATUCTUKA) CCMHUKIIACCHUK HAYUIUTCH:

e Uurare wuHpOpMAIMIO, MPEICTABICHHYI0O B TaOIWIaX, HAa JAHarpaMMax;
NPEJICTaBIsITh JaHHBIE B BHAC TaONWIl, CTPOUTH JUArpaMMbI (CTOJOMKOBBIC
(cTonbyaThie) U KPYroBhI€) 10 MAaCCHBaM 3HAUYCHUH.

e OmnuceIBaTh 141 HHTCPIPCTUPOBATDH PCAJIBHBIC YU CJIOBLBIC JaHHBIC,
MNpCaACTaBJICHHBIC B Ta6HI/IHaX, Ha JuarpaMmax, Fpa(i)I/IKaX.

e lcnonb3oBaTh ML OIMIMCaHWA JaHHBIX CTATHCTHYCCKHUC XAPaKTCPUCTUKHU!
CpCaHeC apI/I(l)MGTI/ILIGCKOC, MCAHaHa, HanOoJIbIIee U HAUMEHBIIICE 3HA4YCHUA, pa3Max.

e lIMeTh MNpencTaBleHUE O CIy4alHOM HW3MEHUYMBOCTM Ha IpUMeEpax ILEH,
(U3MYECKUX BEIUYMH, AHTPONOMETPUYECKUX [AHHBIX; HUMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMUYNBOCTH.

8 knacc
N3 kypca «Aaredpa» BOCBMUKJIACCHUK HAYUYUTCS:
Yucsa v BbIYMCICHUSA

e licnonp30BaTh HaydalbHBIE IPEACTABICHUS O MHOYECTBE JAEHCTBUTEIIBHBIX
YHCeN JJIsi CPAaBHEHMsI, OKPYIJICHHS W BBIYUCIICHUHN; M300pakaTh ACHCTBUTEIHHBIC
4yycila TOYKaMU Ha KOOPAWHATHOU IIPSIMOM.

e [lpumeHsT, TOHATHE apU(METUUECKOTO0 KBAJPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YysS MPU HEOOXOIUMOCTH KaJIbKYJSTOP; BBIMOJIHATH
npeo0pa30BaHus BEIPAKEHUM, COIEPKAIIMX KBaIpaTHbIE KOPHU, UCTIOJIb3Ys CBOMCTBA
KOpHEM.

e licnonb3oBaTh 3amucy OOJBIIMX W MaJIBIX YUCENT C TMOMOIINBIO JTECATHYHBIX
npoOeit u creneneit yucia 10.

AnredpanvyecKue BbIPpAKEHUSA

e [IpuMeHSATh, TMOHSATHUE CTENEHM C LEJbIM I[OKa3aTeslieM, BBINOIHATh
IpeoOpa30BaHus BBIPAKEHU, CONEPIKALUX CTENEHH C LIEIbIM IIOKa3aTEIIEM.

® BEhINOJHATh TOXKAECTBEHHbIE MPE0OPa30BaHUsl PAMOHAIBHBIX BBIPAKEHUN HA
OCHOBE MPaBUJI IEUCTBUN HaJ MHOTOUJICHAMH U ajIre0panyecKuMu ApoOsSIMU.
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e PackiajpiBaTh KBaJpPaTHBIM TpEXWIEH Ha MHOXUTenH. 6 IlpumeHsTh
npeoOpa3oBaHusl BBIPAKEHUN ISl PELICHUS pa3M4YHBIX 3a/1ad U3 MaTeMAaTUKH,
CMEXKHBIX IPEIMETOB, U3 PEATbHON IPAKTUKHU.

YPaBHeHI/IH N HEPABCHCTBA

e Pemars JIMHENHBIE, KBAJPATHBIC YPABHEHHMS M PALMOHAIBHBIE YPAaBHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHUMU C IBYMs IEPEMEHHBIMH.

e [lepexoauTh OT CJIOBECHOM (OPMYJIMPOBKH 3adaud K €€ anredpamdeckon
MOJEIN C T[IOMOILIBIO COCTABJIEHUS YPABHEHHS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4H TIOJIYYEHHBIN PE3YIbTAaT.

o HpI/IMCHSITI) CBOMCTBA YMCJIOBBIX HCPABCHCTB JIA CPAaBHCHUS, OLICHKU, PCIIATh
JIMHCHHBIC HCPAaBCHCTBA C OIIHOﬁ HGpCMCHHOfI N UX CHUCTCMBbI, J1aBaTb Fpa(I)H‘IEECKYIO
HIITIOCTPANIO MHOKCCTBA pemeHHﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKUMHA

e JloHnmaTh M HUCHOJIL30BaTh (YHKIHMOHAIbHBIE MOHATHUS W SI3bIK (TEPMUHBL,
CUMBOJIMUECKHE OO0O03HAUCHMS); OMNpPENesaTh 3HAuYeHHE (PYHKIUM 1O 3HAYEHUIO
apryMeHTa; ONpeaeNsTh CBOMCTBA QYHKLIHHU 110 €€ rpaduKy.

e Crpouts rpaduky s1eMeHTapHBIX QyHKIMA Buga y=k /x ,y=x2,y=x3,y =
Vx, Y = |X|; omuchIBaTh cBOMCTBA UMCIOBOH (GyHKIUH 10 €& rpaduKy.

N3 xypca «I'eomeTpusi» BOCBMUKIIACCHUK HAYUYUTCS:

e Pacmo3HaBarth OCHOBHBIC BHUbI ‘ICTBIpéXYFOJ'IBHI/IKOB, X  3JICMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMH IIpH PCUHICHUHU I'COMCTPHYCCKHUX 3aaa4.

e BrajeTh NOHATHEM CPEIHEW JIMHUU TPEYTOJIbHUKA U TPANeluu, IPUMEHATh UX
CBOMCTBA I[IPU PELICHUH reoMeTpruiecKux 3a1ad. [lonp3oBaTecsa Teopemoit Paneca aiis
pElIeHMs MPAKTUYECKUX 3a]au.

e [IpuMeHsTh MPU3HAKU MOA00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUUYECKUX
3aaad4.

e Jlomb3oBaThcsi Teopemoi I[ludaropa mns permieHUss TEOMETPUUYECKUX U
npakTudeckux 3agad. CTpOUTh MAaTEMATUYECKYIO0 MOJENb B MPAKTUYECKUX 33J1ayax,
CaMOCTOSITEJIBHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJITUHBI.

® BJ'IaI[eTB INOHATHUAMU CHHYCA, KOCHMHYCAa MW TaHICHCAa OCTpOro yrja
NpAMOYIOJIbBHOIO TPECYIOJbHHKA. ITonw30BaThCst TUMH NOHATUSIMU AJIs1 peHICHUA
IMPAKTHYCCKUX 3aaa4.

e Bruucnarh (pazauyHbIMU crioco0amu) IJIONIaAb TPEYTOJbHUKA U TUIOINIAIN
MHOTOYTOJIbHBIX (hUTyp (TOJIB3YSCh, T/I€ HEOOXO0IUMO, KaJbKYJISITOpoM). [IpruMeHsThH
MOJTy4YE€HHbIC YMEHHUS B TPAKTUUECKUX 3a/1auax.
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e Bilanerp NOHATUAMM BIHCAHHOTO W LEHTPAIBHOIO YIJA, HCIIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX YIJIAX, YIJIaX MEXJY XOpJAaMu (CEKYIIMMH) U YIie MEXITy
KacaTeJIbHOM M XOPAOU IPU PELICHUU T€OMETPUUYECKUX 3a1a4.

e Bianerp NOHATHEM ONMCAHHOIO YETBIPEXYTOJIbHUKA, NPUMEHSATH CBOWCTBA
ONMCAHHOI'O YETHIPEXYTOJIbHUKA IPU PELICHUN 3a1a4.

o [IpuMeHsATh TONyYCHHBIC 3HAHWS HAa TMPAKTUKE — CTPOUTH MATEMaTHYECKUC
MOJICITH IS 33a]a4 PEaTbHOU )KM3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
NPUMEHEHHEM ToM00Us ¢ TPUTOHOMETpHH  (MOJIB3YACh, TIe HE00XOauMO,
KJIBKYJISITOPOM).

N3 KypcCa ((BCpOﬂTHOCTb N CTATHCTHKA) BOCbMUKIACCHUK HAYUYUTCA:

e lI3BickaTh W TpeoOpa3oBLIBaTh HH(POPMAINIO, MPEICTABICHHYIO B BHJC
Tabnuil, auarpamm, rpadukoB; MPEACTABIATH JaHHbIE B BHUJE TaOJUIl, JAUArpam,
rpadukoB. 6

e OnuceiBaTh JaHHBIE C IOMOINBIO CTATUCTUYECKUX ITOKA3aTeNIe: CpPEIHUX
3HAYEHUN U MEp pacceuBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIIOHEHUE).

e HaxoauTh 4acTOTHI YUCIOBBIX 3HAYCHUI U YaCTOTHI COOBITHI, B TOM YHUCJIE 10
pe3yJibTaTaM U3MEPEHUI 1 HAOIIOACHU.

e HaxoauTh BEpOSTHOCTH CIY4YalHBIX COOBITHI B OIBITaX, 3Has BEPOATHOCTH
AJIIEMEHTAPHBIX COOBITHI, B TOM 4YHUCJIE€ B OINbITAX C PABHOBO3MO>KHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

e licnonb3oBaTh rpaduyecKkue MOJENU: JEPEBO CIYYaHOTO HKCIEPUMEHTA,
JarpaMMbl Dilliepa, YuciaoBas npsmasi.

o OHepI/IpOBaTB IMOHATHUAMMA: MHOXKCCTBO, IIOAMHOKCCTBO, BBIIIOJIHATH OIICpAINN
HaJd MHOXXCCTBaMU: 06T>GI[I/IHCHHG, MEPCCCUYCHUC, MICPCUHUCIIATL 3JICMCHTBEI MHOXKCCTB,
IIPUMCHATD CBOMCTBA MHO>KECTB.

e llcnonb3oBaTh rpaduuecKoe MpeIcTaBIeHINe MHOXKECTB U CBSA3EH MEXIy HUMU
JUISl ONIMCAHMS MPOLIECCOB U SIBJIICHUM, B TOM YHWCJIE NPU PEIIECHUH 3aJa4 U3 APYTUX
y4eOHBIX MPEAMETOB U KypPCOB.

9 knacc
N3 kypca «Adaredpa» BbIITYCKHUK HAYYUTCS:
Yuciia v BBIYUCICHUSA

e (CpaBHMBATH M YHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

e BrmouHATh apudMeTHUESCKHE ACHCTBHS ¢ palliOHAIBHBIMA YUCIaMH, COUeTas
YCTHBIE W TNHUCBMEHHBIC MPUEMBI, BBIIOJHATh BBIYMCICHHS C WPPALUOHAIbHBIMU
YHCIaMH.

e HaxonuTth 3Ha4Y€HUS CTENCHEH C LEIBIMUA MTOKA3aTEIISIMA U KOPHEN;, BBIYUCIIATH
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3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.
e Okxpyrjiarb JE€UCTBUTEIbHBIE YKCJA, BBIIOIHATh MPUKHUAKY pe3yJlibTaTa
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YPaBHeHI/Iﬂ H HEPABCHCTBA

e Pemare TMHEWHBIE M KBAaAPAaTHBIE YPABHEHNUS, YPABHEHUS, CBOISIINECS K HAM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPaBHEHUS.

e Pemare cucTeMbl ABYX JMHEHHBIX YpAaBHEHUM C JABYMS IEPEMEHHBIMH H
CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

e Pemate TEKCTOBbIE 3aJaud ajreOpamdyeckuM CHocoOOM C  MOMOIIBIO
COCTABJICHUsI YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUU C IBYMs IEPEMEHHBIMM.

e [IpoBoauTh mpOCTEWIINE MCCIENOBAaHUS YPAaBHEHUN W CHCTEM YpPaBHEHUM, B
TOM YHKCJIEe C MPUMEHEHHEM IpadUueCcKX MpeICTaBICHH (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIH CUCTEMA YPABHEHUH PEILICHHUS, €CJIU UMEET, TO CKOJIBKO, H TIp.).

e Pemare nMHENHBIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA; H300paxkarhb
pEILIEHHE HEPAaBEHCTB HAa YHCIOBOM MPSIMOM, 3aIlMCHIBATH PELICHHUE C IOMOILBIO
CHUMBOIJIOB.

e Pemare CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIINE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSAMOM, 3aIIUCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

e llcnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3IUYHBIX 3a1a4.

DOYyHKIUU

e Pacno3naBaTh (QYHKUMM H3y4YEeHHbIX BHUJOB. [lOKa3plBaTh CXEMAaTUYECKH
pacnoJioKeHNe Ha KOOPAMHATHOM MII0CKOCTH TpadukoB PyHKIMH BUaa: y = kx, y =kx
+b,y=k/x,y=ax2+bx +c,y=x%,y=+x, Y =|x| B 3aBucuMoctu ot 3HaucHniA
KO2(PUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUA.

e Crpouth U HM300paXkaTh CXEMATUYECKH TpauKu KBaIpaTHUUHBIX (DYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

e Pacrno3HaBaTh KBaJpaTUYHYIO QYHKIHUIO MO ¢GopMylie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

Apudmeruyeckass ¥ reoMeTpUYECKas MPOrpPeccuu

e Pacno3HaBaTh apU(METHUECKYIO U T€OMETPUUYECKYIO MPOTPECCUN TPU PA3HBIX
Croco0ax 3aJaHusl.

® DBriMonHAT, BBIYUCIEHUS C  HUCIHOJb30BaHUEM (QOpMya N-ro  4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

e l3oOpaxaTb 4JEHbl TOCIEIOBAaTEIbHOCTH TOYKAMHU HAa KOOPAUHATHOM
IIJIOCKOCTH.

e Pemare 3a1a4M, CBSI3aHHBIE C YUCIOBBIMU I10CIIEI0BATEIBHOCTIMH, B TOM YHCIIE
3aJaud U3 peaJbHOW JKM3HM (C HCIIOJIb30BAHMEM KAaJbKYJSATOpa, IM(PPOBBIX
TEXHOJIOTHUH).

N3 xypca «I'eomeTpus» BbIITYCKHUK HAYYNUTCS:
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e licnonp3oBaTh TPUrOHOMETpHUECKHUE GYHKIIUH OCTPBIX YIITIOB ISl HAXOXKACHUS
Pa3IMYHBIX JIEMEHTOB MPSMOYTOJIHHOIO TPEYTOJIbHHKA.

e [lonp3oBaThcst (popMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXKJIECTBOM JJIi HAaXOXXICHHUS COOTHOLIEHUH MeXAy TPUTOHOMETPHUECKUMU
BEJIMYNHAMU.

e llcnonbs3oBaTh TEOpEMBbl CUHYCOB U KOCHHYCOB JUIl HaXOXKJIEHUS Pa3IMYHbIX
3JIEMEHTOB TPEYTOJIbHHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IPU PELICHUN
reOMETPUUYECKUX 3a/1a4.

e Braznerp NOHATUAMU NIpeoOpa3oBaHMsl 10100Us, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [lonb30BaTbes cBOMCTBaMH MOA00MS MPOU3BOIBHBIX GUTYD, YMETh
BBIUUCIIATh JUIMHBI U HAaXOAUTh YTkl y MoA0OHBIX (uryp. [IpumeHsTh cBoMCTBa
no100us B MPAKTUYECKUX 3a7jauyax. Y METh MPUBOIUTH MPUMEPHI MOI0OHBIX GUTYD B
OKpY>KaroIlleM MUpE.

e [lonmp30oBaThCsl TeOpeMaMU O MPOU3BEICHUU OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJ[paTe KacaTeIbHOM.

e Jlonmp30BaThCs BEKTOpaMM, MOHUMAaTb HMX T'€OMETPUUECKUA M (PU3NYECKUil
CMBICJI, IPUMEHATH UX B PELICHUH T€OMETPUUYECKUX U PU3nUecKuX 3a1ad. [[puMeHsaTh
CKaJISIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKACHUSI JUIMH U YTJIOB.

e [lonp30BaThCs METOIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSTh €r0 B pEHICHUN
T€OMETPUUECKUX M MPAKTUIECKUX 33a4.

e Branerp NMOHATUAMH MPABIWIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPY>KHOCTH,
JUTMUHBI YyTH OKPY>KHOCTHU M PaIUAHHON MEPHI yTiia, YMETh BRIYUCIATH TUIOIIAIb KpyTa
u ero yacteil. [[puMeHsITh momy4eHHbIe YMEHHUS B IPAKTHUECKUX 3a7auax.

e Haxomutrp ocu (WM UEHTPBI) CUMMETpUHU (UTYp, NPUMEHSTH JIBHIKCHHS
IUIOCKOCTH B MPOCTEUIINX CIydasX.

e [lpuMeHATh MOJyYEHHBbIE 3HAHUS HAa NPAKTHUKE — CTPOUTh MATEMaTUYECKHUE
MOJIEH I 3aJa4 PeajJbHON )KM3HHU U MPOBOJUTH COOTBETCTBYIOLIUE BHIYMCICHUS C
MpUMEHEHUEM TIOJI00MS W TPUTOHOMETPUYECKUX (PYyHKIUM (MOJIB3ysCh, TIIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

N3 Kypca «BepOHTHOCTB N CTATHUCTHUKA) BBIITYCKHHUK HAYUUTCA:

e l3Biekarh U mpeoOpPa3o0BbIBATh HHPOPMALIUIO, MPEACTABIECHHYIO B Pa3IMYHbIX
VMCTOYHHUKAX B BUJE TaONMII, Juarpamm, rpaukoB; NPEICTaBISATh aHHBIE B BHJE
Ta0auIl, AUarpamm, rpaukosB.

e Pemare 3a7ayd  OpPraHMW30BaHHBIM IEPeOOPOM BApPUAHTOB, a TaKXkKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

e llcnosnb30BaTh OIHKCATENBHBIE XApPaKTEPUCTUKU JUIsI MAacCUBOB YHCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEITHUE 3HAYEHUsI U MEPBI PACCEUBAHUS.

e Haxoautb 4acTOThl 3HaYEHU M YACTOTHI COOBITHS, B TOM YHUCIE MOJIb3YACh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUMN 1 HAOIIOCHUH.

e Haxonutb BEpOSTHOCTH CIy4alHbIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM
YHUCJIE€ B OMNbITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEpPUSIX
VCIIBITAaHUH J10 IIEPBOTO yCIIEXa, B CEpUsAX UCIIbITAaHUM bepHyiun.

e lIMmeTp mpencTaBiICeHHME O CIYYalHOM BEIMYMHE H O PaCHpEICIICHUU
BEPOSITHOCTEN.
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Hmetp mpencTaBieHHE O 3aKOHE OOJBIIMX 4YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHYMBOCTU M O POJIM 3aKOHA OOJBINUX YHCEN B
pUpoJie U 00IIEeCTBE.

4. TEMATHYECKOE INIAHUPOBAHUE

5 knacc
Ne HaunmenoBanue tem KonuyectBo yacos,
n/n OTBOJIUMBIX Ha
OCBOCHHE TEMBbI
1 | Harypanehbie uyucna. JlelicTBuUS ¢ HaTypaJbHBIMH 53
YUCJIAMH
2 | Harmsmaast reometpusi. JIMHUY HA TUIOCKOCTH 13
3 | OOBIKHOBEHHBIE IPOOH 62
4 | Harnsgnas reoMetrpusi. MHOrOyroJibHUKU 11
5 | JlecaTuunbie 1poou 44
6 | Harmsanas reometpusi. Tena u GUrypsl B IpOCTPaHCTBE 10
7/ | [loBropenue u 0600111eHNE 11
Bcero: 204
6 knacc
Ne HaumMenoBanue Tem KonuyecTBo yacos,
n/m OTBOJIUMBIX Ha
OCBOCHHE TEMBbI
1 | HatypanpHble uncia 30
2 | Harmsnnas reometpust. [IpsMble Ha TUIOCKOCTH 7
3 | dpobu 32
4 | Harnsgnas reomerpusi. CummeTpus 6
5 | Beipaxkenus ¢ OykBaMu 6
6 | Harmsnnas reometpusi. PUrypbl Ha MIOCKOCTH 14
7/ | [lonoxuTenbHbIC U OTPULIATEIBLHBIC YHCIIA 40
8 | IIpencraBiaeHue JaHHBIX 6
9 | Harnsanast reometpusi. QUrypsl B IPOCTPAHCTBE 9
10 | IToBTOopenue, 0000IIEHNE, CHCTEMATH3AITHS 20
Bcero: 170
7 Knacc
No HaumenoBaHue TeM KonuuectBo yacos,
n/m OTBOJIMMBIX Ha
OCBOCHHE TEMBI
Kypc «Aareopa»
1 | Yucna u Beruucienus. PanimonanbHbIe Uncia 29
2 | AnreOpandeckue BhIPKCHUS 35
3 | YpaBHeHUs 1 HEPABEHCTBA 28
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4 | Koopaunatsl u rpaduku. OyHKITUU 32
5 | IToBropenue u 0600mICHNE 12
Bcero: 136
Kypc «I'eomerpus»
6 | [Ipocreitimme reomerpudeckue GUTypbl U UX CBOMCTBA. 14
H3mepeHne reoMeTpuyecKiX BeJITUYNH
7/ | TpeyrojJbpHUKH 22
8 | [MTapamienpHbIe MpsMbIC, CyMMa YIJIOB TPEYTOJIbHUKA 14
9 | OkpyxHOCTH 1 KpyT. ['eoMeTpruyecKnue mocTpoeHus 14
10 | IToBTOpeHue, 00600IICHNE 3HAHUI 4
Bcero: 68
Kypc «BepoSiTHOCTH M CTATHCTHKA
11 | [IpencraBieHne JaHHBIX 7
12 | OnucartenpHasi CTAaTUCTHKA 8
13 | CnyyaiiHasi ”3AMEHYMBOCTD 6
14 | Beenenue B Teopuio rpados 4
15 | BeposTHOCTh M YacCTOTa CIYYaHOTO COOBITHUS 4
16 | O6Go6meHne, KOHTPOJIb 5
Bcero: 34
Bcero: 238
8 knacc
Ne HaumenoBanue tem KonuyecTBo yacos,
n/m OTBOJIUMBIX Ha
OCBOCHHE TEMBbI
Kypc «Aaredopa»
1 | Yucna u BeiuucaeHusi. KsajpaTHbele KOpHU 15
2 | Yncna u Beraucienus. CTENeHb C [eJIbIM MoKa3aTeaeM 7
3 | Anrebpanyeckue BolpakeHusi. KBagpaTHblid TpEXUIeH 5
4 | Anrebpanueckue BoIpakeHusi. Anredpanueckasi 1poob 15
5 | YpaBHenus u HepaBeHcTBa. KBajgpaTHble ypaBHEHUS 15
6 | YpaBHenus u HepaBeHcTBa. CHCTEMBI ypaBHE- HHUM 13
[/ | YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12
8 | ®ynkuunu. OCHOBHBIE TIOHSITHS 5
9 | ®ynkuuu. Yucnossie PyHKIUU 9
10 | IToBTOpeHue u 0000IICHHE 6
Bcero: 102
Kypc «I'eomerpus»
6 | YeTbIpEXyroabHUKH 12
7 | Teopema daneca U TeopemMa O MPOMOPIUOHATIBHBIX 15
OTpe3Kax, MOAOOHBIE TPEYTOJIbHUKU
8 | Ilnomane. HaxoxxneHue miomaae TpeyroabHUKOB U 14

MHOTOYTOJBHBIX (uryp. [lnomaan nogoOHbIX Guryp
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9 | Teopema ITudaropa u Havaza TPUTOHOMETPUHU 10
10 | Yrel B OKpyXHOCTH. BmmcanHble U ONHCAaHHBIE 13
YETBIPEXYTOJbHUKU. KacaTtenmbHble K OKPYXHOCTH.
Kacanue okpyxHOCTEN
11 | [ToBTOpeHue, 0600IIeHNE 3HAHUM 4
Bcero: 68
Kypc «BeposiTHOCTb M CTATHCTHKA»
12 | IloBTOpeHme Kypca 7 Kinacca 4
13 | OnucarenpHas ctaTucTHKA. PaccenBanue TaHHBIX 4
14 | MHoOX)ecTBa 4
15 | BeposITHOCTB CIIy4aiHOTO COOBITHS 6
16 | Beenenue B Teopuro rpadoB 4
17 | Cayuaiinbie cCOOBITHS 8
18 | O6001IeHNE, KOHTPOJID 4
Bcero: 34
Bcero: 204
9 knacc
Ne HaumenoBanue tem KonuyectBo yacos,
n/m OTBOJIUMBIX Ha
OCBOCHHE TEMBI
Kypc «Aareopa»
1 | Yucna u BeruncieHus. JIeHCTBUTEIbHBIC YHCIIA 9
2 | YpaBHeHHS U HEpaBEHCTBA. YPaBHEHHS C OJHOU 14
NIEPEMEHHOU
3 | YpaBHeHus u HepaBeHCTBa. CUCTEMBI YpaBHEHU M 14
4 | YpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16
5 | dyHKUIMH 16
6 | YncioBble ITOCIe0BaTEIBHOCTH 15
7/ | IloBTopenue, 00001IeHNE, CHCTEMAaTH3alIMsl 3HAHUI 18
Bcero: 102
Kypc «I'eomerpus»
6 | Tpuronomerpusi. Teopembl KOCHHYCOB U CHHYCOB. 16
Pemienne TpeyroJbHUKOB
7 | [IpeoOpa3zoBanue noaoous. MeTtpuueckue 10
COOTHOIIICHHSI B OKPYKHOCTH
8 | Bekropsl 12
9 | lexapTOBBI KOOPJAMHATHI HA TUIOCKOCTH 9
10 | [IpaBusibHBIE MHOTOYTOJIBHUKH. J[JIMHA OKPYKHOCTU U 8
IJI0IAJb Kpyra. Beruucienue mionaaen
11 | JIBmKeHHUs MIOCKOCTH 6
12 | [ToBTOpeHue, 00001IeHNE, CCTEMATH3allsl 3HAHUM 7
Bcero: 68
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Kypc «BepoSITHOCTH U CTATHCTUKA

13 | I[ToBTOpeHme Kypca 8 Kimacca 4
14 | DneMeHThl KOMOMHATOPUKHU 4
15 | 'eomeTpuyeckasi BEpOSITHOCTh 4
16 | Ucnwiranus bepnyiu 6
17 | CnyuaiiHasg BellMYMHA 6
18 | O6o6meHne, KOHTPOJIb 10

Bcero 34

Bcero 204

VueOHBIH npeamMecT «MaremaTuka» N3y4aCTCA HCKIIFTOUUTCIIBHO C IIPUMCHCHHUCM
QJICKTPOHHOT'O O6Y‘-ICHI/IH U JTUCTaHIIMOHHBIX 06p330BaTeJII>HBIX TEXHOJIOTHH.

B Kkypce mnpeaycMOTpeHbl OHJIAMH-3aHATHS, OPTraHW30BaHHbBIE IMOCPEICTBOM
BHUJICO-KOH(EPEHII-CBSI3U, W YPOKH CaMOIOJTOTOBKH, pealu3yeMble B Kypcax
CucTeMbl TUCTAHIIMOHHOTO 00pa30BaHMS «OHJIAMH TUMHABUS Ne 1» (manee -
Cl10 “OHJIAMH TUMHA3U S No 1)

Teopernueckuili MaTepual K KaXKIOMY YpPOKY MpEICTaBIEH KakK KOMILIEKC
o0pa30BaTeNbHBIX MaTE€pUalIOB M3 TEKCTOBOM, TIpadHuuecKoi, ayauo H BHUIEO
uH(pOpMaIMK, COOTBETCTBYIOIIEH TeMe ypoka. /{51 mpoBepKU MEPBUYHOTO YCBOEHUS
TEOPETUYECKUI Marepuan paz0UT Ha OJIOKM YNpaXKHEHUSIMU — HE BapHATHUBHBIMU
BOIIPOCAMH  PENPOJYKTUBHOTO YPOBHS IO COJEPKAHUIO H3YYEHHOro OJioKa
TEOPETUYECKOro Mmarepuana. Bech 00beM TeOpeTHYECKOro MaTepuaia K YpPOKY
OTKpBIBACTCSI MO Mepe H3Yy4deHHs OJIOKOB M IpH YCIOBUM BEPHOIO OTBETa Ha
YIOPAKHEHHUE.

Teopernueckuii OJIOK TOAKPEIUIAETCS TPEHAXKEPOM — BapUATUBHBIN HAOOp
TECTOBBIX BOIIPOCOB, C aBTOMATUYECKOM ITPOBEPKOM, PENMPOAYKTUBHOIO YPOBHS IO
COAEPKAHUIO TEOPETUUECKOI0 MaTepuaia.

Bce 3amanns kypca «Martematukay GOpMUPYIOTCS KaK BapHaTUBHBIC TECTOBBIC
3aIaHUsl ¢ Pa3JIMYHBIMU BHUJAMU BOMPOCOB. Bompochl s 3amaHuii BEIOMPAIOTCS
CIyJaitHBIM 06pa30M M3 3aJaHHON KaTeropun 6aHka Bompoco B CJO «OHJIAWH
I'MMHA3UA Ne 1». bank BONPOCOB HAIOJHAECTCS MNEAArOTHUYECKUM KOJUIEKTHBOM
YOV «OHJIAMH TUMHA3ZUS Ne 1».

[Ipu mpoBeneHUM OHJIAWH-3aHATUN UCMONB3YETCS (PYHKIMOHAN: BUPTyalbHas
JIOCKa; BUPTYAJIbHBIE KOMHATBI; ONPOC; YaT; AEMOHCTpALUSA MYJIbTUMEAUWHBIX
Marepuaion; SmartPen.

CopepskaHHe SIEKTPOHHBIX 0OpasoBaTenbHEIX pecypco B CIO «OHJIAMH
TTMMHA3USA Nely dhopmupyetcs ¢ yuerom tpedoBanuit @I'OC.
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