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IosicuuTeaLHAA 3aNIUCKA.

[Iporpamma no mareMatuke ajisg oOydaromuxcsa 5—9 kiaccoB pazpaboTaHa Ha
ocioBe PI'OC OOO c¢ y4y€ToM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpa3oBaHUs, KOTOPhIE 00ECTICUNBAIOT OBJIAJCHNE KIIOYEBHIMU KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsl HEMPEPHIBHOTO OOpa30BaHUS U CAMOPA3BUTHS, a
TAaK)K€ IEeJIOCTHOCTh OOIIEKYJbTYPHOIO, JMYHOCTHOTO U TO3HABATEILHOTO
pa3BuTHs oO0yyaromuxcs. B mporpamme 1no MareMaTiKke y4TeHbI UACH U MOJT0KEHUS
Konuenuuu pazputus maTeMaTudeckoro oopazosanus B Poccuiickoit denepanumu.

B snoxy mudposoii Tpanchopmaiuu Becex chep ueaoBeuecKoi 1esITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTeMaTUYECKOW MOJATOTOBKH. YK€ B IIKOJE MaTeéMaTUKa CIYKUT OMNOPHBIM
NpeAMETOM JJIsi M3YYEHMS CMEKHBIX JUCHUIUIMH, a MOCJEe IIKOJbl pealbHOU
HEOOXOJMMOCTBbIO CTAHOBHUTCS HEMPEPBIBHOE 00pa3oBaHHE, YTO TpeodyeT
MOJIHOLICHHON 0a30Boi 0011e00pa3oBaTeIbHON MOATOTOBKHM, B TOM 4YHUCIE U
MaTeMaTU4YeCKOl. ITO OOYCIOBICHO TE€M, YTO B HAIlM JHU pPacTET YHCIO
npodeccuii, CBI3aHHBIX C HEMOCPEIACTBEHHBIM MPUMEHEHHWEM MATEMaTUKHU: U B
chepe PKOHOMUKH, U B OH3HECE, U B TEXHOJOTHYECKUX OOJACTSIX, W Jaxe B
rYMaHUTApHBIX cdepax. Takum o0pazoM, Kpyr OOydYaroIIMXCs, JIsi KOTOPBIX
MaTeMaTrhKa MOXKET CTaTh 3HAYUMBIM YUE€OHBIM MPEMETOM, PACIIUPSIETCSI.

[IpakTrueckast Mojae3HOCTh MAaTEMAaTHUKK O0YCIIOBIIEHA TEM, YTO €€ IPEeIMETOM
ABJIAIOTCSA (yHIAMEHTAJIbHBIE CTPYKTYpPhl HAIlErO0 MHUpa: MPOCTPAHCTBEHHbBIC
dbopMBl M KOJMYECTBEHHBIC OTHOIICHUS OT TMPOCTEHUINNX, YCBAaWBAEMBIX B
HEIOCPEICTBEHHOM OTIBITE, /10 JJOCTATOUYHO CJIOKHBIX, HEOOXOUMBIX JIJISl pa3BUTHUS
HAyYHbIX W TPUKIAAHBIX HACH. be3 KOHKPETHhIX MaTEMAaTHYECKUX 3HAHUU
3aTPYJHEHO MOHWMAaHUE MPUHIMIIOB YCTPOUCTBA U UCTIOJIB30BAHUS COBPEMEHHOM
TEXHUKHU, BOCHPUATHE W  HMHTEpHpEeTanusi Ppa3sHOOOPAa3HOW  COIMANbHOM,
HKOHOMHUYECKOM, MONUTHYECKON HHPopMauuu, Manod(p(eKTUBHA MOBCEIHEBHAs
MpaKkTUYeCKasi NeSITeIbHOCTh. KaXoMy 4eloBEeKY B CBOEH >KU3HHM MPUXOIUTCS
BBITIOJTHATH PACU€Thl U COCTABJIATH AJITOPUTMbBI, HAXOJUTh U IPUMEHSTH (DOPMYIIBI,
BJIQJICTh MPAKTUUECKUMU NPUEMAMHU T€OMETPUUECKUX U3MEPEHUM U MOCTPOCHUH,
YUTaTh UHPOPMAIIUIO, TIPEACTABICHHYIO B BUJE TAOIHI], JUarpaMM U TrpauKoB,
JKUTh B YCIIOBHSIX HEOMNPEIEIEHHOCTH M MOHUMAaTh BEPOATHOCTHBIA XapakTep
CIIy4aitHBIX COOBITHH.

OnHOBpeMEHHO C pacmupeHneM chep TNPUMEHEHHS MAaTeMaTHKd B
COBPEMEHHOM O0ITIecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MAaTEMaTUYECKUU CTHIIb
MBIIUICHUS, TPOSIBIISIOIINIICS B ONPEIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpornecce
M3yYEHHUs] MATEMAaTHUKW B apceHall MPUEMOB W METOJOB MBIIUICHUS YEJIOBEKa
€CTEeCTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIUS U ACAYKIUs, 0000IIeHne u
KOHKpETHU3alus, aHaJIu3 M CHHTe3, KiIaccupukaius U CHUCTEeMaTh3alus,
abctparupoBanre u aHajorus. OOBEKTHI MaTEMaTUYECKUX YMO3aKIIOUCHUH,
npaBuia UX KOHCTPYMPOBAHUSI PACKPBHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHUS (POpMyIHUpOBaTh, 00OOCHOBBIBAThH U JIOKA3bIBATh
CY)KIEHHUsI, TEM CaMbIM pa3BHBAIOT JIOTUYECKOE MbIluieHue. Bemymas poib



MPUHAICKUT MAaTeMaTUKe W B (DOPMHUPOBAHUM AITOPUTMHUUYECKOW KOMIIOHEHTHI
MBIIUIEHUSI M BOCIHUTAaHUM YMEHUH JE€WCTBOBATH IO 3aJaHHBIM AJITOPUTMaM,
COBEPUIEHCTBOBATh MU3BECTHBIE M KOHCTPYUPOBaTh HOBBIE. B mpolecce pemeHus
3aJlady — OCHOBOM Y4eOHOU JeATeNbHOCTH Ha YpOKax MaTeMaTHKU — Pa3BUBAIOTCS
TaKXe TBOpPUYECKas U MPUKIAAHAS CTOPOHBI MBIIICHUSI.

OOyuenue Marematuke Ja€T BO3MOXKHOCTh pPa3BUBATh Y OOYyYaloIIUXCS
TOYHYIO, pallMOHAIBHYIO U MH(OPMATUBHYIO pedyb, yMEHHE OTOMpaTh Hauboliee
MOIXOJISIIIINAE S3BIKOBBIE, CHMBOJMYECKHE, TPAUUECKUE CPEIICTBA IS BBIPAKEHUS
CY>XJEHHUW U HArJISTHOTO UX NPEIACTABIICHUS.

HeobxoaumpIM KOMIIOHEHTOM 00IIIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUHT
ABJISIETCA OO0lIee 3HAKOMCTBO C METOJAaMU T[O3HAHUS JICHUCTBUTEIBHOCTH,
MPEJICTABJICHUE O MPEIAMETE M METOJaX MAaTEMAaTHKHU, UX OTJIWYHMA OT METOJIOB
JPYTUX €CTECTBEHHBIX W TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS
MaTEeMaTUKH JJIsi PEIICHUS Hay4YHBIX M TMPUKIATHBIX 3a1ad. Takum oOpazom,
MaTeMaTU4YecKoe 00pa3oBaHUE BHOCHUT CBOM BKiIaa B (opmupoBaHue oOien
KYJbTYpPbI YEJIOBEKA.

W3yyeHne MareMaTUKd TakKe CIOCOOCTBYET SCTETUYECKOMY BOCIUTAHUIO
YeJIOBEKA, MOHMMAHUIO KPACOThl M H3ALIECTBA MAaTEMAaTHYECKHUX PaACCYXKIACHUU,
BOCITPUSTHIO TEOMETPUUYECKUX (HOPM, YCBOCHHUIO UJIEH CUMMETPHH.

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUS MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

dbopMUpOBaHUE IIEHTPATBHBIX MATEMATUYECKUX MOHSITUH (YUCII0, BEIUYMHA,
reomerpuyeckas purypa, nepeMeHHasi, BEpOATHOCTb, (PYHKIIHS ), 00€CTICUMBAIOIINX
MPEEMCTBEHHOCTh W NEPCHEKTUBHOCTb  MaTeMaTU4YeCcKoro  oOpa3oBaHUs
oOyyJarommxcs;

MOABE/ICHUE OOYYaIOIIMXCS Ha JOCTYIMHOM [IJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MAaTUKA M OKPYXKAIOUIEr0 MUpPA, MOHUMAHUE MATEMATHUKH Kak
4acTH O0IIeH KyJIbTyphl YEJIOBEUECTBA;

pPa3BUTHE WHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIMOCOOHOCTEH OOydYaromInxcs,
MO3HABATEJIbHOW  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YYEHUIO MAaTEMATHKH,

dbopmupoBaHre (PYHKIIMOHATHHOW MaTEMaTHYECKOW TPaMOTHOCTH: yMEHUS
pacmo3HaBaTh  MPOSBICHHS ~ MAaTeMAaTHMUYECKUMX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX dU3HEHHBIX CUTYalUSX U MPU U3YUYECHHH JIPYTHUX
y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
dbopMyIUpOBaTh UX HA A3bIKE MATEMATHUKU U CO37aBaTh MaTeMaTUYECKUE MOJIEIH,
MPUMEHSTh OCBOCHHBI MaTEMaTUUECKUW armapar Jisl pelieHus] TMPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJla4y, MHTEPHIPETUPOBATL M  OIEHUBATh TMOJYYCHHBIE
pe3yJIbTATBHI.

OCHOBHBIE JIMHUU COJEpKaHUs MPOrpaMMbl IO MareMaTuke B 5—9 knaccax:
«Yucma wu  BbeIUUCHEHHS», «Anredpay («AnreOpanueckue  BBIPAKEHUIY,
«YpaBHEHUSI M HEpaBEHCTBa»), «DyHkium», «l'eomerpus» («I'eoMerpuueckue
burypsl 1 ux cBoMcTBaY, «M3MepeHne reoMmeTpuuecKiux BeITuInn»), «BepostHoCTh
M CTaTUCTUKa». JlaHHBIE JMHUM pPA3BUBAIOTCS MapajUiebHO, Kaxjas B
COOTBETCTBHUH C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJHA OT JIPYTroil, a
B TECHOM KOHTaKTe U B3auMojeicTBunu. KpoMe 3Toro, ux 00beIMHSIET JIOTHIeCcKas



COCTaBJISIIOLIAs, TPAJAMIIMOHHO MPUCYIIAsi MAaTEMAaTHKE M IPOHU3BIBAIOIIAS BCE
MaTeMaTU4YeCcKHue Kypchl U cojiepkarenbubie TuHuu. ChopmynupoBanHoe B DI'OC
OOO TpeboBaHUE «YMEThb OIEPUPOBATH MOHSATUSMHU: OIPEICICHUE, aKCUOMa,
Teopema, JI0Ka3aTelIbCTBO, YMEHHUE pACIO3HaBaTh HWCTUHHBIE U JIOXKHbBIC
BBICKA3bIBaHUS, PUBOJIUTH IpUMEPbI
U KOHTPIPHUMEPHI, CTPOUTHh BBICKA3bIBAHUS M OTPHUIIAHUSA BBICKA3BIBAHUID)
OTHOCHUTCS

KO BCEM Kypcam, a (popMHpoBaHHE JOTHUYECKUX YMEHUH paclpeenseTcs o BCeM
rojiaMm o0y4eHusl Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUAI.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHUSI TMPOTpaMMbl IO MaTeMaTHKE, PACHpPEeNEHHBIM IO rojaM OOydYeHus,
CTPYKTYPUPOBAHO TaKUM 0Opa3zoM, YTOOBI KO BCEM OCHOBHBIM, TPUHIMIIUATBHBIM
BOIIpOcaM  oOywaromuecs O0Opalalnuch HEOJHOKPATHO, 4YTOOBI OBJIAJIEHUE
MaTE€MaTUYECKUMH MOHATUSAMHU M HaBBIKAMH OCYILECTBIISJIOCH MTOCIIEI0BATEIBHO U
NOCTYNaTENbHO, C COOJIIOJICHUEM MPUHIUIA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIFOYAJIMCh B OOLIYIO CUCTEMY MaTEMaTHUECKUX MPEACTABICHUIN 00yJarommxcs,
paciupsis ¥ yriayOssis e€, 00pasys IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

B coorBerctBun ¢ ®I'OC OOO wmarematuka SBISETCS O0s3aTEIbHBIM
y4eOHBIM NPEAMETOM Ha YPOBHE OCHOBHOTO o0uIero oopasoanus. B 5-9 kmaccax
MaTeMaTHKa TPaJULMOHHO U3y4YaeTCs B paMKaXx CJIEIYIOIUX Y4eOHBIX KYpCOB: B 5—
6 knaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKIoYas
AJIIEMEHTBI CTATUCTUKHU U TEOPUH BeposiTHOCTEN) U «I'eomeTpusi». [IporpamMmmoii o
MaTe€MaTUKEe BBOJAMTCS CAMOCTOSITENbHBIA y4eOHbIl Kypc «BeposSTHOCTh U
CTaTUCTHKAY.

OO6m1ee ynco 4acoB, PeKOMEHOBAHHBIX VISl U3yUYEHUSI MaTeMaTUKHU (0a30BbIi
YPOBEHb) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus, — 952 gaca: B 5 kimacce — 170
yacoB (5 4acoB B Hezento), B 6 kimacce — 170 yacoB (5 yacoB B Hefleni0), B 7 Kilacce
— 204 4daca (6 yacoB B HeJeno), B 8 kinacce — 204 vaca (6 4acoB B Henemo), B 9
kiacce — 204 yaca (6 4acoB B HEJIETIO).

ABTOp paboueil mporpaMMbl BIpaBe YBEJIWYUTh WM  YMEHBLIUTH
IpEIOAKEHHOE YUCIIO Yy4eOHBIX YacOB Ha TEMY, YTOObI yriIyOUThCS B TEMATHUKY,
0oJiee 3aMHTEPECOBABIIYIO O0YYAIOIINXCS, UM HAIIPABUTh YCUJIMS Ha IPEOJ0JICHUE
3aTpyIHEHHN. JJOyCTUMO TakXe JOKalIbHOE MepepacipeiesieHue U IepeCTaHOBKa
AJIIEMEHTOB COJIepKaHUsl BHYTPH JIaHHOTO Kiacca. KonuyecTBo mpoBepovHbIX padboT
(TeMaTHYeCKUi U UTOTOBBIA KOHTPOJIb KaUeCTBAa YCBOEHUSI yueOHOTO MaTepHaiia) u
UX TUI (CaMOCTOSATEIbHbIE U KOHTPOJbHBIE pPaOOThI, TECThI) OCTAIOTCA Ha
yCMOTpeHHUE yuutens. Takxke ydyuTeab BIpaBe YBEJIMUUTh WM YMEHbBIIUTh YUCIIO
y4eOHBbIX YacoB, OTBEAEHHBIX B IMporpamMme Ha 0000IIeHHEe, NOBTOPEHHUE,
CUCTEMATHU3ALMIO 3HAHUK oOydarommxcs. EAMHCTBEHHBIM, HO NPUHUUIIHAAIBHO
BaXXHBIM, KPUTEPHUEM SIBIISICTCS] TOCTUKEHHUE PE3YyIbTaTOB O0yUEHUs, YKA3aHHbBIX B
HACTOSIIEH MpOorpamMmMme.

W3yyenne wmartemMaTHWKd Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
HAIpPaBJICHO Ha JOCTHKEHHE O0yUYaIOUUMUCS JIUYHOCTHBIX, MeTaNlpeAMEeTHBIX U
npeAMeTHBIX 00pPa30BaTe/JbHBIX Pe3yIbTATOB OCBOCHUS YUEOHOTO IpeaMeTa.

Jluunocmnsie pe3ynvbmamepl OCBOEHUS MNPOrpaMMbl [0 MaTEMAaTHKE



XapaKTEPHU3YHOTCH:

1) nampuomuueckoe éocnumanue:

IOpOSIBIICHUEM MHTEpeca K MPOLUUIOMY U  HACTOSILEMY POCCHMCKON
MaTEeMaTUK{, I1IEHHOCTHbIM  OTHOLIEHUEM K  JIOCTHIKEHUSM  POCCHMCKHUX
MaTEMaTUKOB U POCCUMCKONM MAaTeMaTU4EeCKOW IIKOJbI, K HCIOJIb30BAHUIO ITHUX
JOCTHKEHUM B IPYIHX HayKax U NPUKIAAHbBIX chepax;

2) epaswcoanckoe u 0yxXx08HO-HPABCMBEHHOE BOCHUMAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEW IpaKJaHWHA U PeaIu3aluu €ro
npaB, TMPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYP IPAKIAHCKOro oOIIecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKACHHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) mpyooeoe socnumanue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pELICHUM NPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha NPOTSHDKEHWM BCEH JKM3HM Ul YCIELHOW MpodeccHoHaNbHOU
NESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX NOTPEOHOCTEN;

4) sacmemuueckoe gocnumanue:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M  3CTETUYECKOMY  BOCHPHSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JACHHUN, YMEHUIO BUIECTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yennocmu HayuHo2o nO3HAHUAL:

OpUEHTalUuel B JIEITEIIbBHOCTH Ha COBPEMEHHYI0 CHCTEMY HAay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEUYECKOM
NEATEIbHOCTH, JTaIoB eé pa3BUTHSA
Y 3HAYMMOCTH JJI1 PAa3BUTHs LMBUIIM3ALMH, OBJIAJICHUEM SI3BIKOM MATEMaTUKH U
MaTE€MaTUYeCKOM KyJbTYpOH KakK CpEICTBOM IO3HAaHUS MHPA, OBJAJECHUEM
IPOCTEUIIMMHU HAaBBIKAMH HCCIIEOBATENBCKON 1€ATEIbHOCTH;

6) dusuueckoe 6ocnumanue, opmuposanue Kyrbmypsvl 300p06bs U
IMOYUOHATLHO2O DJIA2ONOTY YU

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKUE 3HAHUS B HMHTEPECcax CBOETO
3I0pPOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30POBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryspHas Quznyeckas
aKTUBHOCTbH), C(DOPMUPOBAHHOCTHIO HAaBbIKA pe(iieKCHH, MPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOro K€ MpaBa JIPyroro 4eIoBeKa;

7) sKon0euueckoe gocnumanue:

OpUEHTalMel Ha TPUMEHEHUE MATEMATUUECKNX 3HAHUM ISl pEIeHUs 33/1a4 B
00J1aCTH COXPaHHOCTH OKPY>KAIOIIeH Cpe/bl, MIIAHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOXHBIX ITOCJIEICTBHI AJI1 OKPYXKAIOILIEH Cpeibl, 0CO3HAHUEM IJ100aJTbHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pELICHUS;

8) aoanmayus k usMeHAIOWUMCS YCIOBUAM COYUATLHOU U NPUPOOHOU CPEObi:



TOTOBHOCTHIO K JICUCTBHSIM B YCIOBHUSX HEONPENCIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO JIEATEIBHOCTh, B TOM YHUCIIEC
YMEHHE YUUTHCA y IOPYTHX JIIOJACH, TMpUOOpeTaTh B COBMECTHOW ACSITEIbHOCTU
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIINH U3 OTBITA APYTHUX;

HEOOXOJUMOCTEIO B (OPMHUPOBAHMM HOBBIX 3HAHWWA, B TOM HYHCIC
dbopMyIMpOBaTh HIIEH, TOHATHS, TUTIOTE3bl 00 00BEKTaX W SBJICHUSIX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh JACPUIIMTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEH, TUNITAaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMiO, BOCIPHHHMATh
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIOMUN KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHUS W ACHCTBHUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKA M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

B pesynbrare oCBOCHHS MPOTrpaMMBbI 10 MaTeMAaTHKE HAa YPOBHE OCHOBHOTO
oO1iero oOpazoBaHus y 00ydaromierocst OyayT cpopMupoOBaHbI Memanpeomemmole
pe3yibmamot, XapaKTepU3yIOIIHecs OBJIAJICHUEM YHHUBEPCATbHBIMHU
MO3HABATCIIGHBIMU ~ JICHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMHU
JEUCTBUSMH U YHUBEPCAJIbHBIMU PETYJISITUBHBIMU JIEHCTBUSIMH.

YHuBepcanbHble MO3HABaTEIbHBIE NEUCTBUS 00ecreunBarOT (HOPMHUPOBAHUE
0a30BbIX KOTHUTHBHBIX MPOIIECCOB O0YYAIOIUXCsl (OCBOEHHWE METOJOB MO3HAHUS
OKPYXAaIOIEro MUpa, MPUMEHEHUE JIOTMYECKHUX, HCCIIETOBATEIbCKUX OMepaluii,
yMeHu# paboTaTh ¢ HHPOpPMALIHEH ).

VY o6yuaromierocst 6yayT copMHUpPOBaHBI CIEAYIOIIUE OA308ble JlocUYecKue
Oelicmeus KaK 4acTh YHUBEPCAIbHBIX [T03HABATEIIbHBIX YUEOHBIX JEUCTBUI:

BBISIBIIATh W XapaKTEPU30BaTh CYIIECTBCHHBIC MPHU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIAcCHU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHpPOBATH W  NIPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE
U OTpUIIaTeIbHBIC, SUHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS B
dakrax, JaHHBIX, HAOMIOJACHWSIX M YTBEPKACHHSX, INMpEararb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JenaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3OupaTh JOKa3aTeIhLCTBA MATEMATHYCCKUX YTBEPKACHUH (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH  CAaMOCTOSATEIHLHO  HECIOXKHBIC  JO0Ka3aTeIhCTBA
MaTeMaTH4eCKuX (DAKTOB, BHICTPAWBATh apTyMEHTAIUIO, MTPUBOAUTH IMPHUMEPH U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMpATh CHOCOO pemieHus: ydeOHOM 3amaun  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIEHUs, BEIOUPATh HAanOoJIee MOIXOIAIINN C YIETOM CAMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

Y  oOyuaromerocs  OynmyT  chopMupoBaHBI  CIEnyIOIUME  Oazosble
uccnedogamenvbckue Oelcmeus Kak 4YacTh YHHUBEPCAJIbHBIX IM0O3HABATEIIbHBIX
y4eOHBIX IeHCTBUI:



UCIIOJIb30BaTh BOIPOCHI KAaK MCCIEA0BATENbCKUIT WHCTPYMEHT TO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (opMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

OPOBOJUTH MO CaMOCTOSITENIBHO COCTaBJIECHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE IO YCTAHOBICHHUIO OCOOCHHOCTEN
MaTEeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

CaMOCTOATEIFHO (OPMYIMPOBATh OOOOIIEHUS W BBIBOJBI TIO pe3yibTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIIEHNU;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTAThH
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

V¥ oOyuatomerocs 0yayT chOpMUpPOBaHbI CICAYIOIIUE YMEeHUs pabomams ¢
ungopmayueli Kak 4acTb YHUBEPCAIbHBIX TO3HABATEIbHBIX YU€OHBIX JIEHCTBUI:

BBISIBIIAITH  HEJIOCTATOYHOCTh U M30BITOYHOCTH MHGOpPMAIIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (QopMy TpeACTaBiCHHS UWHGOPMAIMM U  WUIIOCTPUPOBATH
pelaemMsbie 3a/1a4d CXeMaMu, IuarpaMMaMu, HHOUM rpaduKoi U uX KOMOMHAIIUSIMU;

OLICHMBATh HAA&KHOCTh HWHPOPMAIUU 1O KPUTEPHSIM, MPEIJIOKECHHBIM
YUUTEIEeM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

YHuBepcanbHbIe KOMMYHHKATHBHBIC ACUCTBUS o0ecnevynBaroT
c(OpPMUPOBAHHOCTH COITUATBHBIX HABBIKOB 00YYaIOITIXCS.

VY oOyuaromerocst OyayT chOpMUPOBaHbI CICIYIONIUE YMEeHUs 0OueHusi Kak
4acTh YHUBEPCATLHBIX KOMMYHHUKATUBHBIX YI€OHBIX JICHCTBUM:

BOCIPUHUMATh U (OPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUAMHU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peUIeHUs 3a/1ayd,
KOMMEHTUPOBATH MOJYYCHHBIN PE3yJIbTAT;

B XOZle 00CYXJIE€HHS 3aJaBaTh BOMPOCHI MO CYLIECTBY 00CYXIaeMOil TE€MblI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pellIeHUs, COIMOCTABISATH CBOM CYXXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJCTaBISITh PE3yAbTAThl PEIICHHsS 3aauM, YKCIIEPUMEHTA, UCCIIeIOBaHMUS,
MPOEKTa, CaMOCTOSITENIPHO BBIOMpATh (opMar BBICTYIUICHHS € Y4ETOM 3aaad
NPE3eHTAINN U 0COOCHHOCTEH ayIuTOPHUH.

Y oOyuwaromerocs  Oyayr  chOpMHUpOBaHBI  CIEAYIOIIUE  VYMeHUs
compyoHuyecmea KaK YacTb YHHUBEPCAJbHBIX KOMMYHUKATUBHBIX Y4E€OHBIX
JICVCTBHI:

MOHUMATh ¥ WCIOJIb30BaTh MPEMMYIIECTBA KOMAHJIHOW W WHIAWUBUIYaJTbHON
palboTHI pH pelIeHNnU Y4eOHbIX MaTeMaTHUECKHX 3a/1ay;

OPUHUMATh II€JIb COBMECTHOM J€ATEIbHOCTH, IJIAHHUPOBATh OPraHU3aLHUIO
COBMECTHOI paboOThI, pacrpenemsTh BUAbl pabOT, JOroBapuBaThCs, OOCYXKIATh



MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IIATh MHEHUS HECKOJIBKHX JTIOJCH;

y4acCTBOBATh B TPYIIIOBHIX (hopMax paboThl (00CYXAeHUSI, OOMEH MHEHHSIMU,
MO3TOBBI€ IITYPMbI U APYTHE), BBHITIOJHATH CBOIO YacTh pabOThl U KOOPIUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YIE€HAMHA KOMaHbl, OIEHUBATh KAUECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT MO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMMO/ICHCTBUSI.

YHuBepcanbHble PEryJIsSTUBHBIC JEUCTBUS oOecneunBaroT (HOPMHUpPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Y  oOyuatomerocss  OymyT  chopMuUpoBaHBI  CIEOYIONIUE  YMeHUs
camoop2aHu3ayuy KaKk 4acTb YHUBEPCAIbHBIX PETYJIATHUBHBIX yU€OHBIX JEHCTBUN:

CaMOCTOATENIbHO COCTAaBJATh IUIAH, AJITOPUTM PEIICHHs 3aJadu (WId €ro
4acTh), BBIOMpATh CMOCOO pelieHus ¢ Y4Y4E€TOM HUMEIOIIUXCA PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MH(MOpMAIUH.

VY obyuaromerocs OyayT chOpMUPOBAHBI CIEAYIONINE YMEHUS CAMOKOHMPOJIS
KaK 4aCTh YHUBEPCAJIbHBIX PETYJISITUBHBIX YU€OHBIX JIEHCTBUIA:

BJA/IeTh CIOCO0aMU CaMOIIPOBEPKU, CAMOKOHTPOJISI IpoLecca U pe3ysbTara
peLIECHHs] MaTEMAaTUYECKOM 3a/1auu;

NPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUH 33/1a4U,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa AESITEIbHOCTU MOCTABJIECHHON LEIU U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WM HEIOCTHIKEHUS LI€TH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

Ilpeomemmnvie pe3ynrvmamst OCBOCHHS NPOrpaMMbl IO MaTEMAaTHKE
MIPEICTABIICHBI MO TOAaM 00YYEHUS B CIEIYIOUIMX pa3jiesiax IporpaMMbl B paMKax
OTJIIETIBLHBIX YUEOHBIX KYpPCOB: B 5—6 Kitaccax — Kypca «Maremartuka», B 7-9 kiaccax
— KypcoB «Anrebpay, «I'eomerpusi», «BeposiTHOCTh U CTATUCTUKAY.

Pa3ButHe JIOrM4ecKuX MPEACTABICHUN U HABBIKOB JIOTUYECKOTO MBIIUICHUS
OCYILIECTBIISIETCS Ha MPOTSKEHUH BCEX JIET 00YUEeHMsI HA yPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHUs B paMKaX BCEX Ha3BaHHBIX KypcoB. [IpeamnonaraeTcs, 4To BBITYCKHHUK
9 xiacca CMOXKET CTPOUTh BBICKA3bIBAHUS W OTPULAHUS BBICKA3bIBAaHUM,
pacrio3HaBaTh WCTHUHHBIE U JIOKHBIC BBICKA3bIBAHUS, NPUBOAUTH MNPUMEPHI U
KOHTPIPUMEPBI, OBJAJACeT TMOHATUAMM: OIpeJAesieHne, akCuoMa, TeopeMma,
JTIOKA3aTelIbCTBO — M HAYYMTCS MCIOJIb30BAaTh MX MPU BBINOJHEHUU YUYEOHBIX U
BHEYUYEOHBIX 3aj1a4.

PabGouas nporpamma y4yeOHoro kypca «MaremaTruka» B 5—6 Kkiaccax
(najiee cOOTBETCTBEHHO — MPOrpaMmMa y4eOHoro kypca «MaremaTuka,
yueOHbI Kypc).

IHosicHuTEeILHAA 3aNMCKA.

[TpuopuTeTHBIME TIENISIMU O0YyUEHUSI MaTEeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

npoAoDKeHne (POPMUPOBAHMSI OCHOBHBIX MAT€MaTUYECKUX MOHSATHH (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa), oOecrneyuBarOlMX IPEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHus 00ydarOmUXCs;

pa3BUTHE WHTEIUICKTYyalbHBIX U TBOPYECKHX CIIOCOOHOCTEH 0O0ydJarommxcs,



ITI03HABATEJIbHOM aKTUBHOCTH, UCCIEA0BATEIBCKUX YMEHUM, MHTEPECA K N3yUYECHUIO
MaTE€MaTHKH;

NOJIBEICHNE OOy4YaroIMXCsl HAa JOCTYIHOM JJisi HUX YpPOBHE K OCO3HAHHUIO
B3aUMOCBSI3M MATEMaTUKN U OKPYKAIOIIETO MUPA;

¢opMupoBaHue (PYHKIIMOHAIBHON MaTEMaTHYECKONW TI'PaMOTHOCTH: YMEHMS
pacro3HaBaThb MaTeMAaTHYECKHE OOBEKTHl B pEalbHBIX KU3HEHHBIX CHUTYalUsX,
IIPUMEHATH OCBOCHHBIE YMEHHUS IS PELICHMS IPAKTUKO-OPUEHTUPOBAHHBIX 3aad4,
WHTEPIIPETUPOBATh IOJYYEHHBIE PE3YyJIbTAThl U OLEHUBAaTh UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYyalUH.

OCHOBHBIE JIMHUM COJEpXKaHUS Kypca MareMaTMku B 5—6 Kiaccax —
apudmeTryeckas 1 reoMeTpruIecKasi, KOTOpbIe Pa3BUBAIOTCS MapallIeIbHO, KaXKaast
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JAPYTOH,
a B TECHOM KOHTAKTE€ U B3aMMOJEUCTBUU. TaKke B Kypce MPOUCXOIUT 3HAKOMCTBO
C 3JIEMEHTaMHU ajreOpbl U OMUCATEIbHON CTATUCTHKHU.

N3yuenue apudmernyeckoro Marepuaga HaYMHAETCA CO CHUCTEMAaTU3alUU U
Pa3BUTHS 3HAHMM O HATYpaJbHBIX YHUCIAX, NOJYYEHHBIX Ha YPOBHE HAYaJIbHOIO
obmiero oOpa3oBanus. [Ipu 3TOM coBepILIEHCTBOBAaHUE BHIYMCIUTEIBHON TEXHUKH U
(GopMHUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUM cOYeTaeTrcs ¢ pPa3BUTUEM
BBIUMCIUTENbHON KYJIbTYphl, B YUaCTHOCTU C OOY4YEHHMEM MPOCTEHIINM HpuéMam
IIPUKUIKA U OLICHKU DPE3YJIbTATOB BBIYMCICHUM. M3yueHne HaTypaJbHBIX YHCEIl
IIPOIOJIKAETCSA
B 6 KJlacce 3HAKOMCTBOM C HAYaJIbHBIMH ITOHATUSAMH TEOPUU JETUMOCTH.

Jpyroii KpynHbIi OJIOK B COiEpKKaHUU apu(PMETUUECKON JTUHUU — 3TO APOOH.
Hauano nzyuenust 0ObIKHOBEHHBIX U IECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
NEPBBIM 3Tam B OCBOCHUM APOOEH, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uaesIMU, TOHATUSAMU TeMbl. [Ipu 3TOM paccmoTpeHre OOBIKHOBEHHBIX APOOEil B
NOJHOM 00BEME  MPEeALIECTBYET M3YUEHHUIO JECATUYHBIX  JpoOeil, dTo
1eJeco00pa3HO C TOYKHM 3PEHMsI JOTMKM M3JI0KEHHS YMCIOBOM JIMHUM, KOrna
IpaBuiia IEUCTBUMN C JECATUUHBIMU JPOOSIMU MOKHO OOOCHOBATh YK€ U3BECTHBIMU
aJITOPUTMaMH BBITMIOJIHEHUS IEHCTBUIN ¢ OOBIKHOBEHHBIMU IPOOSMU. 3HAKOMCTBO C
JECATUYHBIMU IpOOSIMHU PACIIMPUT BO3MOXKHOCTHU 11 MOHUMAHUS 00y4aroIUMUCS
IIPUKJIATHOTO IPUMEHEHNs] HOBOM 3aIMCH IIPU U3YYEHUHU APYTUX IIPEAMETOB U IIpU
IIPaKTUYECKOM HCNojiab30BaHuH. K 6 Kiaccy OTHECEH BTOpOM 3Tall B W3yYEHUU
npoOel, Te MNPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPaBHEHUS U
npeoOpa3oBaHus JIpoOeld, OCBOEHHE HOBBIX BBIYMCIUTEIbHBIX aJITOPUTMOB,
OTTAYUMBAHUE TEXHUKHA BBIUUCICHUNW, B TOM YHUCIE 3HAYCHUU BBIPAKCHUM,
collepKallluX M OOBIKHOBEHHBIC, W JECATHUYHbIE APOOM, YCTAHOBIIEHHWE CBSA3EH
MEX Iy HUMH, paCCMOTpEHHUE MPUEMOB pellieHUs 3a]1a4 Ha ApoOu. B Hauase 6 kiacca
MIPOUCXOJNUT 3HAKOMCTBO C MOHSTUEM MPOLEHTA.

Oco0eHHOCThIO N3YyUEHUS MOJIOKHUTEIbHBIX U OTPUIATEIbHBIX YUCE SIBISIETCA
TO, YTO OHM TaKXXE€ MOTYT pacCMaTpUBATHCS B HECKOJBKO 3TamnoB. B 6 kiacce B
Hayase u3ydeHus TeMsl «l1ooKuTenbHbIe U OTPULIATENBHBIE YNCIIA» BBIACISAETCS
noareMa «llenpie uncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCJIAMA M JEUCTBUSIMH C IIOJOKHUTEIBHBIMU W OTPULATEIBHBIMU YHUCIAMU
IIPOUCXOJIUT Ha OCHOBE COJIEPKATEIBHOIO MOAX0AA. DTO MO3BOJISIET HA JOCTYITHOM



YpPOBHE TMO3HAKOMHUTH OOYyYaIOIUXCSd TMPAKTUYECKH CO BCEMH OCHOBHBIMHU
MOHATUSIMU TEMBI, B TOM YHCJIE€ M C NpaBWJIaMH 3HAKOB IPU BBIIIOJIHEHUU
apupMeTHYecKux JAeucTBuil. V3ydeHue paluoOHANbHBIX YHCEI Ha J3TOM HE
3aKOHUUTCS, a OyAeT NPOJ0JDKEHO B Kypce anreOpel 7 Kiacca, 4TO CTaHET
CJIEAYIOIINUM IPOXOA0M BCEX MPUHLIHUITHATBHBIX BOIIPOCOB,
TEM CaMbIM pa3lieJiecHue TPYAHOCTEeH oOJerdaer BOCHpUSTHE Marepuana, a
pacrpejiesieHie BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH MTPUOOPETAEMBIX HABBIKOB.

[Ipn 0Oy4yeHUM pElIeHHIO TEKCTOBBIX 3a/ad B 5—6 Kilaccax HCIOJb3YHOTCS
apumeTnyeckue npuéMal penieHus. TeKCToBbIE 3a/1a4H, pelIaeMble IPU OTPAOOTKe
BBIYMCIIUTEIBHBIX HABBIKOB B 5—6 Kilaccax, pacCMATPUBAIOTCS 3a/1a4 CIEAYIOIIHNX
BUJIOB: 3a/layd Ha JBW)KEHUE, HAa 4YacTW, Ha TIOKYNKH, Ha paboTy u
IIPOU3BOAMTENILHOCTh, HAa MPOLEHTHI, HA OTHOLIEHUs W mponopuuu. Kpome toro,
oOy4aroniyecs: 3HaKOMSATCS ¢ MpUEMAMH PEIICHUs 3a7a4d nepeOopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ uHMOpMaIeH, npeacTaBieHHoi B hopme TabIuIy
WU JUarpamm.

B  nporpamme  yueOHOoro kypca «MaremaTuka» — IpeayCMOTPEHO
dbopMHpoBaHUE TMPOIMENECBTHUECKUX alreOpandeckux mpenactaBieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHUMOCTH OT MATEMaTUYECKOTO KOHTEKCTa
BBOJIUTCSl TOCTENEHHO. DyKBEHHasi CHUMBOJMKA LIMPOKO HCIOJb3YETCS MPEKIIEC
BCETO JUIsI 3aIMUCH OOIIUX YTBEPXKICHUM U IPEAJIOKEHUH, (HOPMYJI, B HACTHOCTH JIJIst
BBIYHCIICHUS] TEOMETPUUYECKUX BEJIMYUH, B KAYECTBE «3aMECTUTENIS» YNCTIA.

B mnporpamme yudeOHoro kypca «MaremaTtukay MpeicTaBieHa HarjsgHas
reoOMeTpus, HarpaBJIeHHAas Ha  pa3BUTHUE o0pa3Horo MBIILICHUS,
MPOCTPAHCTBEHHOTO BOOOpaKeHUs, N300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIN ATall
B M3YyYEHUHU T€OMETPHH, KOTOPBIM OCYIIECTBIISIETCS HA HAIJISIIHO-TIPAKTUYECKOM
YpOBHE, OMHUPAETCA Ha HArJIsAIHO-00pa3HOE MbIIUIEHHE oOywaromuxcs. boinbas
pOJIb  OTBOAUTCSA  NPAKTHUUECKON  JIEATEIbHOCTH, OMbBITY, 3KCIEPUMEHTY,
MozaenupoBanuio. OOyJaronmecss 3HaKOMSITCSI ¢ TEOMETPUUECKUMH (purypamu Ha
IJIOCKOCTH M B TMPOCTPAHCTBE, C WX MPOCTEUIIMMU KOHPUTYpAIUsSIMU, ydaTcCs
n300pakaTh MX HA HEJIMHOBAHHOW W KIIeT4aTOW Oymare, paccCMaTpUBaIOT HX
MPOCTENIINE CBOMCTBA. B mpouecce u3ydeHUs HaArISAHOM T€OMETPUM 3HAHWS,
MOJIyYCHHBIC OOYYalOIMMUCS Ha YPOBHE HAYaJbHOTO 0O0IIero oOpa3oBaHus,
CUCTEMATU3HPYIOTCS U PACILIHPSIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 Kiaccax H3y4yaeTcss MHTErPUPOBAHHBIN
npeamer «MareMatrukay, KOTOpPbIM BKIIOYAET apu(METHUECKHl MaTepuanl u
HaIJISIHYI0O T€OMETPHUIO, a TakKKe IPOIEJEeBTUYECKHE CBEIIEHUS U3 aireopsl,
AJIEMEHTHI JJOTUKH U Hayayla ONMUCATEIbHOW CTaTUCTUKH.

OO0miee 4YKMCIIO 4YacoB, PEKOMEHIOBAHHBIX [IJII W3Y4YEHUs] y4eOHOTO Kypca
«Marematukay, — 340 yacoB: B 5 kiacce — 170 gacoB (5 4acoB B HefIent0), B 6 Kjacce
— 170 gacoB (5 4acoB B HEAEINIO).

IIpenmeTHbIe pe3yJIbTAThl 0CBOEHHS NMPOrPaMMbI Y4eOHOI0 Kypca
«MareMaTuKa».

IIpeomemmnpwie pezyiomamal 0C60EHUA NPOZPAMMBL YUEOHO20 KyPCaA K KOHUY
00yuenus ¢ 5 knacce.

Yucna v BBIYUCIIEHUS.



[TonnMaTth U IPaBUILHO YHOTPEOIATH TEPMUHBI, CBSI3aHHBIE C HATYPAJIbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U AECSITUYHBIMU JPOOSIMHU.

CpaBHHMBaTh M yHNOpSAAOYMBATH HATYPAJIBHBIC YHCIA, CpPAaBHUBAaTb B
IPOCTEHIINX CITyyasix OOBIKHOBEHHBIE IPOOU, JECITUUHBIE JPOOH.

CooTHOCUTh  TOYKY Ha  KOOpJMHATHOW  (YMCIIOBOM)  HIpsIMOM €
COOTBETCTBYIOLIUM
el yucioM M u300paxaTb HATypaJbHbIE YHUCJIA TOYKAMU Ha KOOPJAUMHATHOMN
(4rCII0BOM) TIPSIMOM.

Bemonusate apudmernyeckue ACUCTBHSA C HATypaldbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIIINX CITydasiX.

BBINTONHATE NPOBEPKY, NPUKUAKY PE3YyIbTaTa BEIYMCICHUN.

OKpyIJISITh HATYPAJIbHBIE YHUCIIA.

Pemienne TekCTOBBIX 3a/1a4.

Pemarp TekcToBBIE 3adaud apuU(PMETUUYECKHMM CIIOCOOOM M € IOMOILBIO
OpPraHW30BAHHOTO KOHEYHOTO 1epedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemarte 3amauum, colep)kalipe 3aBUCHMOCTH, CBS3BIBAIOUIUE BEIMYHHBIL:
CKOPOCTb, BpEMSI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKHUe 3alKiCH, CXEMbI, TA0IHIIbI, 0003HAYEHUSI IPU PELLICHUU
3a1ay.

[lonb30BaTbCd  OCHOBHBIMU  €IMHMIIAMM  HU3MEPEHMS: ILIEHBI, MAacChl,
pPacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIpAXaThb OJHU €IWHMIIBI BEJIMYHUHBI 4YEpe3
JIpyrue.

W3BnekaTh, aHaNU3UPOBaTh, OLEHUWBATH MH(POPMALMIO, MPEICTABICHHYIO B
Ta0JIMIle, Ha CTOJIOYATON JuarpaMMe, HHTEPIPETUPOBATh IPE/ICTABIICHHBIE JaHHbIE,
WCITIOJIb30BaTh JaHHbIE MTPU PEILICHUH 3a]1ay.

Harnsannas reometpusi.

[Tosp30BaThCA TEOMETPUYECKUMH MOHATUSAMM: TOUYKA, IpsiMasi, OTPE30K, JyY,
yToJ1, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTH HpUMEpbl OOBEKTOB OKPYXKAIOIIETO0 MHpa, UMEIIUX (QopMmy
U3YYEHHBIX T€OMETPUUYECKUX PUTYP.

Hcrnonb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C yIjaMu: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMH: YIOJI, BEpIIMHA, CTOPOHA, AUAroHajib, C OKPYKHOCTBIO:
paauyc, AMamMeTp, UEHTP.

N300paxkarb H3y4YeHHbIE TeOMETpUUYEcKHe (QUIrypbl Ha HEJIMHOBAHHOW U
KJIETYaTO Oymare ¢ OMOILBIO [IUPKYJIS U JIMHEHKH.

HaxonuTth IMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TMOMOIIbIO
JMHENKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPY>KHOCTb 3aJJaHHOTO
paaunyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH M YTIIOB MPAMOYTOJIbHUKA, KBapaTa JIJIsl UX
MIOCTPOEHUS, BBIYUCICHUS IJIOIIAAN U IEPUMETPA.

Bbruncnsate mepuMerp M IUIOMIAAL KBajapaTa, MNPSMOYTOJbHHKA, (GUrYp,
COCTaBJICHHBIX M3 MPSAMOYTOJBHUKOB, B TOM 4Hcie (UTYp, U300paKEHHBIX Ha
KJIeT4aTou Oymare.

[Tonb30BaThCA OCHOBHBIMH METPHYECKMMH €IWHULIAMH W3MEPEHHMS JJIUHBI,
IUIOIIAM; BBIPAXKaTh OJTHU €IUHULBI BEJIMUMHBI Yepe3 IpYyTrHe.



Pacro3naBate mapamnenenunen, KyO, HWCIONB30BaTh TEPMUHOJIOTHIO:
BepIIMHA, peOpOo rpaHb, U3MEPEHUS, HAXOUTh U3MEPEHUS MapajuieNenumnena, Kyoa.

Boruncnate 00bEM KyOa, mapajuienenurena Mo 3aJaHHbIM H3MEpPEHUsIM,
MOJIb30BAThHCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemiate HecnoXHbIE 3a/layd HAa U3MEPEHUE TE€OMETPUYECKHX BEIUYUH B
MPAKTUYECKUX CUTYalUsIX.

IlIpeomemmnuwie pezynomamaol 0C60E€HUA RPOZPAMMBL YUEOHO20 KypCa K KOHUY
00yuenus ¢ 6 knacce.

Yuciia 1 BBIYUCIICHUA.

3HaTh W MOHUMATh TEPMHUHBI, CBS3aHHBIE C PA3JUYHBIMU BUIAMU YHCEN U
crioco0aMu MX 3aIHCH, IEPEXOAUTH (€CIIM 3TO BO3MOXKHO) OT OJHOU (DOPMBI 3amucH
YHUCIIa K JPYTOu.

CpaBHUBATH M yNOPSAJIOYUBATH IIEJIbIC YKCIIA, OOBIKHOBEHHbBIC U JIECSITUYHBIC
JpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BrInonHsTh, couyeTasi yCTHbIE U TNMHUCbMEHHBIE NPUEMBI, apuPMETHUECKUE
JIEUCTBUS C HATYPAJbHBIMU U 1IEJILIMU YU CIIaMU, OOBIKHOBEHHBIMU U JCCATUYHBIMU
JPOOSIMU, TIOJIOKUTEIBHBIMUA U OTPULIATEITLHBIMU YUCIIAMHU.

BpIuncisaTh 3HaYEHUS YUCIIOBBIX BBIPAKEHUH, BBITOJIHATH IPUKUJIKY U OLICHKY
pe3yibTaTa BIYMCICHUN, BBITIOJHITH PEOOPA30BaHUsI YUCIOBBIX BBIPAKEHUN HA
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUH.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOM MpPSAMOW C COOTBETCTBYIOIIMM €U
YUCIIOM M H300pa)kaTh 4YuCiIa TOYKAMU Ha KOOPJAMHATHOW MPSMOW, HAXOJUTh
MOJTyJIb YUCIA.

COOTHOCHUTH TOYKHU B MPAMOYTOJBHOW CUCTEME KOOPAUHAT C KOOPAWHATAMHU
ATOM TOYKH.

OKpyIJIsSITh 1I€JIble YhClia M JECATHUYHbIC APOOU, HAXOAUTH MPUOIUKEHUS
YUCEIL.

Uucnobie 1 OYKBEHHBIE BBIPAKCHUSI.

[Tonumate U ynoTpedysTh TEPMUHBI, CBSA3aHHBIE C 3aMKUCHhIO0 CTENICHU YHCIIA,
HAXOJUTh KBaJpaT W KyO YMCIa, BBIYUCIATH 3HAYCHUS UYMCIIOBBIX BBIPAKEHUH,
COAEPXKAIUX CTEIICHU.

[Tonp30BaThCA NMpPU3HAKAMU AEIMMOCTH, PACKIIAIbIBaTh HATYpPAJIbHBIE YMCIA
Ha MPOCTHIE MHOXKHUTEIIH.

[Tonp3oBaThCsa MacITAbOM, COCTABJISITH TPOTIOPIIMUA U OTHOIIIEHUSI.

Hcnonb3oBaTh OYKBBI JIs1 0003HAUCHUS YHMCEN MPU 3alUCU MAaTEMAaTHYECKUX
BBIPAXEHU, COCTABIISITh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUThH 3HAYCHUS
OYKBEHHBIX  BBIPQXKEHHUM, OCYIICCTBIIsASI HEOOXOAUMBIE  TOJACTAHOBKH U
npeoOpa3oBaHuUsl.

HaxonuTs HEn3BECTHBIM KOMIIOHEHT PABEHCTBA.

Perrenne TekcTOBBIX 3a/a4.

PemaTe MHOTOIIIArOBBIE TEKCTOBBIC 33241 apU(METUUECKUM CTIOCOOOM.

PemaTe 3amaun, cBsI3aHHBIE C OTHOILIEHUEM, IPONIOPLMOHATBHOCTHIO BEJINYHH,
MPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 33/1a4l Ha IPOOU U MIPOIICHTHI.

Pemate 3amaum, copep:kamue 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIUYUHBL:
CKOpOCTb, BpeMs, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTb,



POU3BOAUTENLHOCTh, BpeMs, 00bEMa pabOThl, HUCHONB3YS apudmeTuyeckue
JNEUCTBUs, OLICHKY, IPUKHUIKY, IIOJIb30BaTbCA  CAVHUIAMU  U3MEPEHUs
COOTBETCTBYIOIINUX BEIUYMH.

CocTaByATh OYKBEHHBIE BBIPAKEHMSI 110 YCIOBHIO 33/1a4U.

W3Bnekats uHpOpMalMIO, NPEICTaBICHHYI0 B TaOJMIAX, HAa JIMHEWHOM,
CTOJ0YaTOW WM KPYroBOM Juarpammax, HHTEPIPETHUPOBATh IPEJICTaBICHHBIE
JAHHBIE, UCIIOIB30BATh JaHHBIC IIPU PEIICHNN 3a/1a4.

[TpencraBiasaTs nHGOPMAIUIO C TIOMOIIBIO TAaOIUI, TUHEWHON U CTOIOYATOMN
JarpamMm.

Harnsnnas reomerpusi.

[TpuBoauTh TpUMeEpbl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOIMUX (opMy
U3YYEHHBIX T€OMETPUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (QUIYp, IPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300paxaTh ¢ NOMOIIBIO ULUPKYJs, JIMHEHKH, TpaHCHOpPTHpa Ha
HEJIMHOBAHHOMW U KJIETYATON Oymare u3y4eHHbIE INIOCKUE FEOMETPUUECKUE PUTYPbI
U KOH(PUTypaluu, CAMMETPUYHbIE PUTYPBI.

[Tonb30BaThCs FEOMETPUYECKUMU NOHATUSAMHU: PABEHCTBO (PUTYp, CUMMETPHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEH: OCb CUMMETPUH, LIEHTP
CUMMETPHH.

HaxoauTe BEIMYUHBI YIVIOB U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YTJIBI 33IaHHOM BEJIMYMHBI, MOJIB30BATHCS IIPU PEIICHUH 33134 I'PaayCHOW MEpOu
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPAMOU, Pa3BEPHYTHINA U TYNION YTJIBI.

BeluucnaTre IMHY JIOMaHOM, NEPUMETP MHOTOYTOJIBHHKA, ITOJIb30BATHCS
€AUHULIAMU U3MEPEHUS JJTMHBI, BBIPAXKaTh OJTHU €AWHULIBI U3MEPEHUS JJINHBI YEPE3
Jpyrue.

HaxoauTe, ncnosnb3yst 4epTEKHbIE UHCTPYMEHTBI, PACCTOSHUASA: MEKY JBYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HA KBaIPaTHOMN CETKE.

Bbruncnsate miomanb  (GuUryp, COCTaBICHHBIX M3  MPSMOYTOJIbHHUKOB,
UCIIOJIb30BaTh pa30reHue Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUTYPHI, TOCTPAaUBAHUE
J10 IIPSIMOYTOJIbHUKA, I10JIb30BATHCSI OCHOBHBIMH €UHULIAMU U3MEPEHUS TIJIOIIA N,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APyTHeE.

Pacno3naBaTh Ha MozeisX W H300paXEHUAX NMHUPAMUAY, KOHYC, LMIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkarh Ha KiieT4yaToOM Oymare NpsMOYTOJIbHBIN MapajuieIenune.

Boruucisats 00bEM MPSMOYTOJIBHOTO Mapajuielienumeia, Kyoa, mojib30BaThCs
OCHOBHBIMHU €MHULIAMU U3MEPEHUS 00BEMA;

Pemate HecnokHbIE 3aJa4M HA HAXOXKIECHUE T€OMETPUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTYaLUsIX.

Conep:xanue o0yueHusi B 5 Kjacce.

HatypanpHble uncna u HyJb.

HatypanbHoe umncno. Psan watypanbhbix umcen. Yucno 0. U3o0paxkenue
HaTypaJIbHBIX YMCETl TOUKAMH Ha KOOPJIMHATHOU (YMCIOBOI) PSIMOIl.

[lo3unmonHas cucreMa cuuciaeHus. PumMckas Hymepauus Kak IpuMep
HEIO3ULMOHHON CUCTEMBI CUUCIeHUs. [JecaTuuHas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJIbHBIX YUCEJ, CPABHEHHE HATYPAJIbHBIX YUCET C HYJIEM.



Crnioco6s1 cpaBHeHHst. OKpyTIeHHE HaTypalbHBIX YUCEIL.

CnoxeHne HaTypalbHBIX YUCEN, CBOMCTBO HYJIS MPU CI0KEHUU. Beruntanue
KaK JeiicTBUE, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHUE HAaTypaJIbHbIX UMCENl, CBOMCTBA
HYJIA ¥ €IMHUIIBI IPY YMHOXKEHHHU. JleieHne Kak 1eicTBIE, 00paTHOE YMHOXKEHUIO.
KoMmnoHeHThl  JeWcCTBUM, CBA3b MeEXIy HuMU. lIpoBepka pesynbTara
apumerndyeckoro naeiictBusa. I[lepeMecTuTenbHOoe M couyeTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHHS.

Hcnonb3zoBanue OykB 11 0003HAYEHUS] HEU3BECTHOIO KOMIIOHEHTA U 3alIUCH
CBOMCTB apu(METUICCKUX JTCHUCTBUH.

Jlenutenn W KpaTHbIE 4YuUCIa, pa3jokeHWe Ha MHoxuTenu. lIpocteie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHb € HaTypaJlbHbIM ITOKa3aTeleM. 3aluch 4YHUCIA B BHUAE CYMMBI
pa3psSIAHBIX CIAaracéMbIX.

UucnoBoe BbIpakeHUE. BpluKClieHHME 3HAYEHUN YHUCIOBBIX BBIPAKECHH,
MOPSIAOK  BBIMIOJHEHUs  JelcTBUU.  Mcmonp3oBaHME  TPU  BBIYMCIEHUSX
NEPEMECTUTENIBHOIO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIOXEHHUS U
YMHOKEHHSI, pACIIPEAEIUTEILHOIO CBOMCTBA YMHOKEHUS.

Hpobu.

[IpencraBienne o JOpoOM Kak cHocobe 3amucu  YacTH  BEJIUYMHBI.
OObIkHOBEHHBIE poOu. [IpaBunbHbIE U HENMpaBUiIbHBIE IpoOu. CMemanHas 1poob,
IIPEICTABICHUE CMEIIAHHOW JpoOU B BHJI€ HENPABHIBHOM IpOOM U BBIIEICHUE
LEJI0M YacTH YHClIa U3 HeNmpaBWIbHOU Jpodu. M3o0pakeHune npolOel ToukaMu Ha
yucaoBo# npsimoit. OcHOBHOE CBOMCTBO Apoou. Cokpalenue apodei. [IpuBenenue
JIpoOu K HOBOMY 3HaMeHaTem0. CpaBHEeHHE IpoOeii.

CrnoxxeHre 1 BbIUMTaHHE IpoOei. YMHOKEHHE U JAelieHue Apo0ei, B3auMHO-
obOpatHble qpodu. HaxoxkaeHne 4acTy 1eI0To U IeI0T0 0 €ro YacTH.

Hecsatuunas 3anuck apo6eit. [lpencraBnenue aecATUYHOM ApoOU B BHJE
OObIKHOBEHHOH. M300pakeHne ACCATUYHBIX JApoOei TOYKaMU Ha YHCIOBOU
npsimoii. CpaBHEHUE NECSITHYHBIX TPOOEH.

Apudmernueckre JEHCTBUS C JECITHUHBIMU JpoOsmu. OkpyrieHue
JECATHYHBIX APOOEH.

Permrenne TekcTOBBIX 3a/1a4.

Pemenue TekcTOBBIX 3adad  apudMeTHyeckuMm crnocodooM. Pemenue
JIOTUYECKUX 3afad. PemieHue 3agad nepeOOpoM BCEX BO3MOXKHBIX BapUaHTOB.
Hcnonb3zoBanue Npu pelieHuu 3aa4 Ta0IUI] U CXEM.

Pemenue 3amau, comepxkamMX 3aBUCHUMOCTH, CBS3BIBAIOLIUE BEJIMYMHBIL:
CKOPOCTb, BpE€Ms, pPacCTOSHHE, I1I€Ha, KOJUYECTBO, CTOMMOCTh. EIUHHUIIBI
U3MEpPEHHUs: MacChl, 00bEMA, 1IEHbI, PACCTOSTHUS, BPEMEHU, CKOPOCTH. CBA3b MEXKIY
€AUHULIAMHU U3MEPEHUS KAKI0W BEJIMYMHBI.

Perienrie 0OCHOBHBIX 3a]1a4 Ha APOOU.

[IpencraBienne TaHHBIX B BUIE TaOJHII, CTOJIOYATHIX AHATPAMM.

Harnmsannas reometpusi.

Harnsigaele mpencrtaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jyd, yToJl, JIOMaHasi, MHOIOYTI'OJIbBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,



OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JnuHa oTpe3ka, METpUYECKUE €AUHULBI JUIMHBL. /[TMHa TOMaHOM, IepuMeTp
MHOTOYTOJIbHUKA. MI3MepeHre U MOCTPOECHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele npencrtaBieHuss o (urypax Ha IUIOCKOCTA: MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o6paxkenne ¢uryp, B TOM uMciie Ha Kietdarod Oymare. Iloctpoenue
KOH(UTYpaluii U3 4acTed mpsMoM, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KJIETYATOU
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Imomane MPAMOYTrOJbHMKA W MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHclie (uUryp, n3o0pak€HHBIX Ha KJIET4aToil Oymare.
EnuHuner namepeHns mionaau.

Harnsigaeie npeactaBieHus: O MPOCTPAHCTBEHHBIX (QUTypax: MPSIMOYTOJIbHBIN
rapajvieaenuIe, KyO, MHOTOTPAHHUKH. N3o0paxkeHne  MpOCTEUIIUX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamenenunena. Co3gaHue Mojemnei
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, INIACTUIIMHA U IPYTUX MaTEpPUAJIOB).

O0BEM MpAMOYTOIBHOTO Mapajuienenumnena, kKyoa. EnuHunesl uzmepeHus
o0bEMma.

Conep:xanue o0yueHnusi B 6 Kiacce.

HarypanbHble uncna.

ApudmMernueckre IEHCTBUS ¢ MHOTO3HAYHBIMU HATYpaJIbHBIMH YHCIIAMH.
YucioBble  BBIpAXKEHUS, MOPSJOK  JIEWCTBHM,  HCIOJIb30BAaHHE  CKOOOK.
Hcnonp3oBanue
MPYA BBIUYKUCIIEHUSX TMEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOMCTB CIOKECHUS
M YMHOXEHHUS, PaACIPEACIUTEILHOIO CBOMCTBA yMHOXEHUA. OKpyrieHue
HATYpaJIbHBIX YHCEI.

JlenuTenu W KpaTHbIC YMCIIa, HAMOOJIBIINNA OONIUN JeIUTEIh U HaUMEHBIIIEe
obmee kpaTHoe. J[eTMMOCTh CYMMBI M IPOM3BEIeHUs. J{eJleHne ¢ 0CTaTKOM.

Hpobu.

OObIKHOBEHHAs APOOb, OCHOBHOE CBOMCTBO JApOOH, COKpaIICHHE IpoOcii.
CpaBHeHUe U yrnopsiiourBaHue ApooOeil. Pemenue 3a1au Ha HaXOXKACHUE YaCTH OT
[EJ0Or0 W IeJoro Mo ero 4vactu. [[poOHoe 4Yuciao Kak pe3yibTaT JeJCHUS.
[IpencraBnenue aecITUHUHON JPOOU B BUAE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
MIPEICTaBIICHUS] OOBIKHOBEHHOW APOOH B BHJE ACCATUYHOU. JlecaTuunbie npodu u
MeTpuuecKasi cuctemMa Mep. ApupmMeruueckue ASHCTBUS U YUCIIOBBIC BHIPAXKEHUS C
OOBIKHOBEHHBIMHU U JIECATUUYHBIMU IPOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. MacmTad, MPONOPIHS.
[IprmeHenune nponopuri Npyu peLICHUH 3a1a4.

[TonsiTue nporieHTa. BoluncieHne nporeHTa OT BEJIMYMHBI U BEJIMUYUHBI 110 €€
MPOIICHTY. BbIpakeHne MpOILEHTOB ACCATUYHBIMU JIpoOsimu. Pemienue 3agad Ha
MPOIIEHTHI. BhIpakeHne OTHOIICHHS BEJIMYMH B MPOLIEHTAX.

[TonoxxutenbHbIE U OTPULIATEIIbHBIC YUCTIA.

[TonmoxurenbHbie W oTpuuarenbHble uncna. Llensie yncima. Moaynes uducina,
reoMeTpUYeCcKass HHTepHpeTanuss Moayias uucia. M3o0paxeHue uucen Ha
KOOpJIMHATHOM  mpsAMoi. YucimoBele  npomMexyTku. CpaBHEHHME  YHCEIL
Apudmernueckue NeUCTBUS C MOJI0KUTEITLHBIMU M OTPHUIIATSIIBHBIMU YUCIIAMH.



[IpssMmoyroJyibHasi cucTeMa KOOPAMHAT HAa IUIOCKOCTU. KoOOpauHAThl TOYKH
Ha TIUIOCKOCTH, abcumcca u opnauHara. lloctpoenue Touek u ¢uryp Ha
KOOPAMHATHOM IJIOCKOCTH.

ByKBEeHHbBIE BBIPAKECHHS.

[Tpumenenue OyKB 11 3aMMCH MAaTEMAaTUYECKUX BBIPAXKEHUHN U TIPEJITIOKEHUM.
CpoiicTBa apudmeTnueckux JeHcTBUN. BykBeHHBIE BBIpAKEHUS U YHCIOBBIC
MOJACTAHOBKU. DYKBEHHBIE PaBEHCTBA, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
dopmyrsl, GopMysIsl IEpUMETpa U IUIOMAAN TPIMOYTOJIbHUKA, KBaJpaTa, 00bEMa
napajuienenunena u Kyoa.

Pemenne TekCTOBBIX 3a/1a4.

Pemenne TekcTOBBIX 3amad  apudmermdyeckuMm crmocobom. Pemienue
JIOTUYECKUX 3a7a4. Pemienne 3a1au nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amay, copep:KamMx 3aBUCHMOCTH, CBS3BIBAIOIINX BEIWYUHBIL:
CKOpOCTB, BpeMs, paccrosiHue, LICHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEM paOoThl. ENWMHUIBI H3MEpeHUus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpDEMEHU, CKOPOCTH. CBSI3b MEKy €AMHUL[AMU U3MEPECHHUS
KaXXJI0W BEJIMYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, ITPOIIOPIIUOHAIBHOCTHIO BEIMYHH,
IPOLEHTaMH; pEIIEHHE OCHOBHBIX 33]1a4 Ha APOOU U IPOLEHTHI.

OneHka M NpUKWUIKA, OKpyrieHue pesynbrara. CocraBiieHHE OYyKBEHHBIX
BBIPAKEHUH I10 YCIOBHIO 3aJa4H.

[IpencraBnenne OaHHBIX C TOMOLIBIO Tabiaui W auarpamm. CtonOvarbie
JMarpaMMbl: YTEHUE U MOCTpOeHHE. UTeHHe KPYTOBBIX AUATPAMM.

Harnsannas reometpusi.

Harnsinaele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, YroJl, JoOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

B3auMHOEe pacrnosio)keHHe [BYX NPSIMBIX Ha IUIOCKOCTH, MapauiesIbHbIE
IpsIMbIE, TEPIEHAUKYISIPHBIE MpsMble. M3MepeHue pacCTOSHMIA: MEXIy ABYMS
TOYKaMH, OT TOYKH J0 MPSIMOU, JUIMHA MapIIpyTa HA KBAIPATHOU CETKE.

M3MmepeHre W TNOCTPOEHHME YIJIOB € NOMOIIBIO TpaHcnopTupa. Buubl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOJIbHBIN, TYIIOYTOJIbHBIMN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYrOJIbHUK, IIPUMEPHI
YeThIPEXYTOJbHUKOB. [IpsIMOYTONIbHUK, KBaIpaT: UCIOIb30BAHUE CBOMCTB CTOPOH,
yIi0B, auaroHaneid. M3o0pakeHne reoMeTpuyeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ WCHOJb30BAHUEM LIMPKYJS, JHUHEHKU, YTrOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoroyrospHuka. Ilondarue mmnomanu (GUrypel, €IUHULIBI
u3Mepenus miomaau. [Tpubnmxénnoe nsmepenue mwiomaan Guryp, B TOM YUcie Ha
KBajpaTHOM ceTke. [IpubmmkéHHoe M3MepeHue NIUHBI OKPYXKHOCTH, IUIOIIAIU
Kpyra.

CumMmeTpus: LIeHTpaabHasi, OCeBasi U 3epKajbHas CHMMETPHUHU.

[TocTpoeHne cuMMETPUYIHBIX QUTYP.

Harnsigasie npeacTaBieHus O MPOCTPAHCTBEHHBIX GUTYpaX: Mapayiesenumes,
KyO, Tpu3Ma, NOHUpaMHIa, KOHYC, MWIMHAp, Imap u cdepa. M3obpaxeHue



npocTpaHCTBeHHBIX (Guryp. [IpuMepsr pa3BEPTOK MHOTOTPAHHUKOB, ITWIMHIPA U
konyca. Co3manue Mojeleld MpOoCTpaHCTBEHHBIX (GuUryp (U3 Oymaru, mpoBOJIOKH,
IJIACTHIIMHA U JPYTUX MAaTepPUAIOB).

[lonsitue 00bEMa, equHUIBI U3MepeHus: o0béMa. OOBEM NPSIMOYTOJIBLHOTO

napajienenumneaa, kyoa.

TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
ONEeKTPOHHBIE C yuetrom paboueii
HaumenoBanue
No KonuuectBo (dpoBsie) NporpaMMbl BOCITUTAHUS
pa3aesioB U TeEM
n/m 4acoB o0Opa3oBaTenbHbIC
MIPOrPaMMBbI
pecypchl
HarypanbsHbie [IpuBneyeHne BHUMaHUS
1 yucna. [leicreus ¢ 43 Bu6suorexa [JOK YYEHHUKOB K )
HaTypaJbHbIMU https:/m.edsoo.ru/7f4131ce ~ OOCYXKnaemoii Ha ypoke
4KCclIaMu nH(pOpMAIHH,
aKTUBU3AINH UX
Harnsmas 03HABATEJILHOM
2 reomerpust. Jluamm 12 Bu6morexa [IOK CSITEIBHOCTI. K
https:/m.edsoo.ru/7f4131ce =~ " ’
Ha IIoCKOCTH LIEHHOCTHOMY aCHeKTy
OOBIKHOBEHHbBIE H3YHACMBIX Ha ypokax
3 s 48 EH6J?H0TeKa LHOK ABIICHUH, OpPraHU3aLKs]
https://m.edsoo.ru/7f4131ce paGoTH ¢
Harnagnas MOJIy4aeMOM Ha ypOKe
4 reoMeTpus. 10 bubmmnorexa IIOK COLIMAJIBHO 3HAYMMOMU
MHOTOYTONbHAKH https://m.edsoo.ru/7f4131ce  yndopmarmeii;
MIPUMEHEHHE Ha YpOKe
5 Hecsatuaneie npodu = 38 bubmorexa [IOK MHTEPaKTHUBHBIX (HOpM
https://m.edsoo.ru/7f4131ce paGOTHI yuaImxcs
Harngannas
5 reomerpus. Tena u 9 Bu6morexa [JOK
durypei B https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
; | 1loTopeHue K 10 Bu6moreka [IOK
0bobmenne https://m.edsoo.ru/7f4131ce
OBIIEE
KOJIMYECTBO 170
YACOB I1O
I[TPOI'PAMME
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6 KIIACC

HanMeHoBaHIe DJIEeKTPOHHBIE C yuyerom padoueii

Ne a371eJIOB M TEM Komuectso (wpossre) NporpaMMbl BOCITUTAHHUS

wn PR 4acoB o0Opa3oBaTeNbHbIC
IPOrpamMMBbI

pecypcsl
HarypainbHbie bubamnorexa LIOK ITpuBeYeHnEe BHUMAHUS
1 qrcia 30 https://m.edsoo0.ru/7f41473 YYEHHKOB K
6 o0CyX/1aeMoi Ha ypoKe
Harmsannas MHMOPMAIHH,

o TeoMeTpui. 7 brbmmorexa LIOK AKTUBM3ALUM MX
ITpsiMble Ha gttps.//m.edsoo.ru/7f41473 IO3HABATENBHOM
IUIOCKOCTH = JeITEeIIbHOCTH, K

BuGmorexa LIOK IIEHHOCTHOMY aCIEeKTy

3 Mpobu 32 https://m.edsoo.ru/7f41473 1Y TacMBIX Ha ypokax

5 SIBIICHHIA, OpTaHU3aIHs
o B ux paboThI ¢
arAna Bubmorexa LIOK MOJIy4aeMOM Ha YPOKE
4 reONCTPI 6 https://m.edso0.1U/7f41473  connanmo 3HAMMOI
AMMETPIA 6 nHpOpMaIHEi;
Bripaxkenus ¢ bubnmoreka IIOK IIPUMEHEHNE HAa YPOKE
5 GyKBaMHu 6 https://m.eds00.ru/7f41473 ~ HMHTEPaKTHBHBIX GOpM
6 paboThI ydanmxcs
Harnsaanas
TCOMETpHSI. Bubnnoreka LJOK

6 ®urypsl Ha 14 https://m.edso0.ru/7f41473
MJIOCKOCTH 6
[TonoxxurenpHbIC U Butmiorexa [IOK

7 oTpHuaTeNbHBIe 40 https://m.eds00.ru/7f41473
qrcna 6
[Ipencrasiecane Bu6nnoreka LJOK

8 JAHHBIX 6 https://m.edsoo.ru/7f41473

6
Harnagnas

9 TeOMETpHS. 9 bu6mmoreka [JOK
Ourypsl B https://m.edso0.ru/7f41473
MIPOCTPAHCTBE 6
IlosTopenue, bubmuorexa [{OK

10 obobmenme, 20 https://m.edso0.ru/7f41473
CUCTEMAaTH3aIIHS 6

OBIIEE

KOJIMYECTBO 170

YACOB IO

ITPOTPAMME
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Pa0ouas nporpamMmma y4eOHOro Kypca «AJjaredpa» B 7-9 kiaccax (naJiee
COOTBETCTBEHHO — MPOrpPamMmMa y4eOHOro Kypca «AJjredpa», yueOHblil Kypc).

HosicuuTeIbHASA 3aNIMCKA.

Anrebpa sBiseTCd OOHUM M3 ONOPHBIX KypCOB OCHOBHOIO OOIIETO
oOpa3oBaHMsl: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAy4yHOro, TaK ¥ TyMaHUTAPHOIO LHUKIOB, €€ OCBOEHHE HEOOXOIUMO JIf
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTue y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIIECTBE, PO MaTEeMaTHYECKOTO MOJECIHMPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y KayeCTB MBIIUIECHUSA, HEOOXOAUMBIX JJIs aJanTalid B COBPEMEHHOM LU(PPOBOM
oOmecTtBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM 0OecleuMBaeT pa3BUTHE
yMEHMsI Ha0moAaTh, CpaBHUBATh, HAaXOAWTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHUYHOCTH MBILUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JNEHCTBUS M BBIBOJBI, (OpMYIHpOBaTh yTBepxkJeHus. OcBoeHHE Kypca anreOpsbl
o0ecrnieunBaer pa3BUTHE JIOTUYECKOT O MBIIIJICHUS 00y4aroLuXcsi:
OHU MHCIIONB3YIOT JAECIAYKTUBHBIE U HHIYKTHBHBIE PAcCCyXACHUs, 000OIIEHHE U
KOHKPETH3a1HIo0, a0CcTparupoBaHue 1 aHanorut. O0yuyenue aiaredpe npeanoaraet
3HAYUTENIbHBI 00BbEM CaMOCTOSITENIBHON NIEATEIbHOCTH O0YYaroUIMXcs, MO3TOMY
CaMOCTOATENILHOE PELIEHUE 3a/1a4 €CTECTBEHHBIM 00pa30M SIBIIIETCS peanu3aunuen
NEeATEIbHOCTHOTO MPUHIUIIA OOyUYEHHS.

B cTpykType nporpaMmbl yueOHOTo Kypca «Anredpay I OCHOBHOT'O OOIIETrO
o0pa30oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOJINYECKHE JTUHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX coaepKaTeabHO-METOIMYECKHX
JVHUHA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3YYEHHs Kypca, €CTECTBEHHBIM
o0pa3oM MeperuieTasich W B3aUMOJEHCTBYA C JIPYTMMH €ro JUHMsIMH. B Xxoze
U3y4eHUs y4eOHOro Kypca OOydarolMMCs MPUXOIUTCS JIOTUYECKU PacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3U ¢ 3TUM 11e51eco00pa3Ho
BKJIFOYUTh B MpOrpaMMy HEKOTOPbI€ OCHOBBI JIOTHMKH, MPOHMU3BIBAIOIINE BCE
OCHOBHBIE pa3lesibl MaTeMaTHYecKoro oOpa3oBaHMsl M  CHOCOOCTBYIOLIHME
OBJIQJICHUIO OOYYarOIIMMUCA OCHOB YHUBEPCAJIBHOTO MAaTE€MaTUYECKOTO S3bIKA.
Takum 00pa3oM, MOKHO YTBEpPXkAaTh, YTO COJEPKATEIbHOW M CTPYKTYpHOUH
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Copnepxanue nuHUM «Yuciaa W BBIYHUCICHUS» CIYXUT OCHOBOWM JIJIst
JanbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOyYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMH YUCIaMH, (HOPMHPOBAHHEM
MPEACTABICHUN O JEHCTBUTEIHLHOM YUCTIE. 3aBEPIICHUE OCBOCHUS YHCIOBOUM JTMHUU
OTHECEHO K cpeaHeMy 001meMy 00pa30BaHHUIO.

Conepxanue IByX anreOpanyecKux JIMHUN — « AnreOpanuecKkue BhIPasKEHUS



U «YpaBHEHMSI U HEPAaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHHIO Y OOYyUaAIOUIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro Jii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 33/1a4y. B ocHOBHOM 00111eM
oOpa3oBaHUM Yy4yeOHBIM Marepuan TIPYNIUPYETCS BOKPYT  pallMOHAJIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMAaTHUKH Kak s3bIKa s
MIOCTPOCHUSI MaTEMAaTUYECKUX MOJEJEH, OIMCAHUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOASIT TakxKe JajbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIICHHSI, HEOOXOIUMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHHWE HABBIKAMU  JCIYKTUBHBIX  PAaCCYXICHUU.
[IpeoOpa3oBanre CHMBOJBHBIX ()OPM BHOCHUT CBOM CHEIU(PUYECKHA BKIaa B
pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.

Conepxanue (GyHKIIMOHATBHO-TpapUUYECKON JTMHUU HAIEJICHO HA MOJy4YeHUe
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTHYECKON MOJENH
JUISL OTIMCAHUS U UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJE U
obmectse. M3yuenune 3Toro marepuaiia cnocoOCTBYET Pa3BUTHIO Yy 00y4YarOIIUXCsl
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTENBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMYy IulaHy B 7-9 Kiaccax u3ydaercss Y4eOHBIM Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIIECAYIOIIME OCHOBHBIE pa3fesibl COJACpPKAHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEPABEHCTBA», « DYHKIIUN.

OO1iee 4MCIIO YacoB, PEKOMEHJIOBAHHBIX ISl M3Y4YEHUs Yy4yeOHOro Kypca
«Anrebpay», — 306 yacoB: B 7 knacce — 102 gaca (3 yaca B Henen), B 8 Kiiacce —
102 gaca (3 yaca B Hezent), B 9 kinacce — 102 gaca (3 yaca B HEJEIO).

IIpeaMeTHbIe pe3yabTaThl 0CBOEHHMS MPOTrPaMMBbI YU4eOHOI0 Kypca
«AJredpa».

IlIpeomemmnpwie pezynomamaol 0C60EeHUA NPOZPAMMBL YUEOHO20 KYPCA K KOHUY
00yuenus ¢ 7 Kknacce.

Huca v BBIYUCIICHUS.

BbinonHsATh, codeTas yCTHblE W NUCbMEHHbIE NPHUEMBI, apu(MeTHUYEeCKHe
JNEUCTBHUS C PAlMOHAIIBHBIMU YUCJIAMH.

HaxoauTh 3Ha4YeHHWs] YHCIOBBIX BBIPAKEHUH, MPUMEHATHh pPa3HOOOpa3HbIE
CHOCOOBI U MPUEMBI BBIYMCICHUS 3HAUEHUI IPOOHBIX BBIPAKEHUM, COIEPKALIUX
OOBIKHOBEHHBIE U IECATHUYHBIE IPOOH.

[lepexoauTh OT ogHOW (QOpMBI 3amucu yucen K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBaTh U YIOPSI0YMBATH PALIMOHATIbHBIE YKCTIA.

OKpyrasTe yKcIa.

BBINONHATS NPUKUAKY U OLIEHKY pE3yJIbTaTa BBIYUCICHUM, OLIEHKY 3HAYECHUHN
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATE NEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsATh NPU3HAKY AEIUMOCTH, PA3I0KEHNE Ha MHOXKHUTEIN HATYpPalIbHBIX
YHUCenl.



Pemare mpakTHKO-OPHUEHTUPOBAHHBIE 3a1a4M, CBA3AHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 3a1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Anrebpanyeckue BbIpaKEHHUS.

Hcnonp30Bathk anredpandeckyro TEpPMUHOIOTUIO U CUMBOJIUKY, IPUMEHSATD €€
B IIPOLIECCE OCBOEHMS Y4eOHOT0 MaTepuaia.

Haxonute 3HayeHuss OYKBEHHBIX BBIPAKEHUU NPH 3aJJlaHHBIX 3HAYEHUAX
IIEPEMEHHBIX.

BhINONHATE peoOpa3oBaHusl LEIOr0 BbIPaKEHNS B MHOTOWIEH MTPUBEICHUEM
M0JIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.

BBINONHAT YyMHOXXEHHE OJHOWICHA HAa MHOTOWIEH W MHOIOYIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OCyILIECTBIATh PA3JI0KEHUE MHOIOYIEHOB HAa MHOXHUTEIM C IOMOILIBIO
BBIHECEHHUS 32 CKOOKH OOLIEr0 MHOXKUTES, TPYIIIMPOBKHU CJIaraeMbIX, IPUMEHEHUS
(bopMyJ1 COKpALIEHHOTO YMHOKEHUSI.

[TpumensTh NpeoOpazoBaHUs MHOTOUJICHOB JIJIsl PEIICHHUS pa3IMYHbIX 3a7a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHOU MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEIAMM U
peoOpa30BaHus BIPAKECHUII.

YpaBHEHUS 1 HEPABEHCTBA.

Pemlare nMHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPHUMEHSA NpaBUia
IepexXo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIIBHOMY eMy. IIpoBepsATs, sABIsIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbl MPU PEIICHUU JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[TonGupate npuMepsl MHap YHUCEN, SBIAIOLIUXCS PEHICHUEM JIMHEHHOTO
YPAaBHEHUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTHU TpauK JUHEHHOIO ypaBHEHUS C ABYMS
EPEMEHHBIMHU, MOJIb3YSACh T'paUKOM, IPUBOIAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cucremsl AByX JIMHEHWHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocTaBnsATe M pemarb JIMHEHHOE YypaBHEHUE WM CHUCTEMY JIMHEMHBIX
YPaBHEHMI MO YCIOBHIO 3a7a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4M ITOJy4YEHHBIN pe3yJIbTar.

Koopnunate! u rpadpuku. OyHKIMH.

N3o0pakath HA KOOPAUHATHOMN MPSAMOUM TOUKHU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBbIE IPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKE.

OtmedaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH IO 33JlaHHBIM KOOpJAMHATaM,
CTpouTh Tpaduku THHEHHBIX GyHKIUNA. CTpouTh rpaduk QyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (DYHKUUNA M3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
IPOU3BOJIUTENLHOCTbD, BPEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.



[Tonnmate Tpaduyeckuii crnocod MpeacTaBiIeHUs U aHanIu3a WH(GOpPMALUH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(GOPMAIIUIO U3 IPAPUKOB peabHbBIX MPOIECCOB
Y 3aBUCUMOCTEM.

Ilpeomemmnbwie pe3yromamaol 0C60€HUSA NPOZPAMMBL YUEOHO20 KYPCA K KOHUY
odyuenus ¢ 8 Knacce.

Yucna 1 BBIYUCIICHUS.

Hcnonp30BaTh Ha4aJIbHBIE NPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYMCIECHUI, N300pa)aTh JIEHCTBUTEIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumeHsATh TOHATHE apU(PMETHIECKOTO KBaIpPaTHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl NMPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBIIOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMN.

Hcnonb3oBaTh 3amucu OOJIBIIMX U MaJbIX YUCET C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uucia 10.

AnreOpanyeckue BbIpaKCHHUS.

[IpumMeHATP TOHATHE CTENEHUW C LEIbIM  II0KA3aTelIeM, BBIIOJIHATH
peoOpa3oBaHus BBIPAXKEHUI, COEPIKAIUX CTENEHH C LEIbIM ITOKA3aTEIIEM.

BBITIOHATE TOKIECTBEHHBIE TPEOOPA30BaHUs PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IMPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alre0pandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsATh npeoOpa3oBaHus BBIPAXKEHUN ISl PEIICHUS Pa3IMYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHEHUS 1 HEPABEHCTBA.

Pemate nuHENHbIC, KBaJAPATHBIE YPAaBHEHUS W PalMOHAIbHBIC YpPABHEHHS,
CBOJISIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBoauTh MpoCTENIINE UCCIEIOBAHUS YPABHEHUN U CHUCTEM YPABHECHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPEUICHHUS, €CIIM UMEET, TO CKOJbKO, U
npoyee).

[lepexoauTts OT cioBecHOW (GOPMYIHUPOBKH 3amauM K e€ anredpanyeckon
MOJIEJIA C IIOMOIIBK) COCTABJICHUS YPAaBHECHUS WIIM CHUCTEMbl YpaBHEHUU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3YJIbTAaT.

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJIsl CPABHEHU S, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpaMUeCKyIo
WJUTFOCTPALI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

OyHKIUH.

[loHuMaTh U UCHOJIB30BaTh (DYHKIIMOHAJIBHBIE TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNITh 3HaUYeHHE (YHKUUU O 3HAYEHUIO
apryMeHTa, ONpeeNIATh CBOMCTBA (PyHKITH 10 €€ rpaduKy.

Ctpoutsb rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

’ y .
y=-,y=x*y=2x%y= Vx, y = |x|, omuceIBaTH CBOICTBA YNCIIOBOI

bynakmu o e€ rpaduky.
Ilpeomemmnvie pe3yiomamsl 0C60eHUS NPOZPAMMDBL YUEOHO20 KYyPCA K KOHUY



00yuenus ¢ 9 knacce.

Yucna 1 BBIYUCIICHUS.

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoinonHaTh apudmeTrueckue 1eUCTBHs ¢ pallMOHAIbHBIMU YHCIIAMH, COYETast
YCTHBIE U NMHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UPPALUOHAIbHBIMU
YU CIIaMU.

HaxoauTp 3HaueHUs CTENEHEN C LIEJIBIMUA TOKA3aTEISIMHA U KOPHEN, BEIYUCIISITh
3HAYCHUS] YUCIOBBIX BHIPAXKCHUM.

OKpyrJisiITh  IE€MUCTBUTENIbHBIE YHCJA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHEHUS 1 HEPABEHCTBA.

Pemiath nuHelHbIC U KBaIpAaTHBIC YPABHEHUS, YPABHEHHUSI, CBOJIAIIUECS K HUM,
npocTeriue ApOOHO-PAllMOHAIBHBIE YPABHEHHS.

Pemiath cuctembl ABYX JMHEHWHBIX YpaBHEHHI C JBYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABISCTCS JTMHEUHBIM.

PemaTe TeKCTOBBIE 3alaud aJreOpandeckuMm CrIocoOOM C  MOMOIIbIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM ypaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/icTaBleHni (YCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nUHEWHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh
pelieHre HEPaBEHCTB Ha YHMCJIOBOM MPsIMOM, 3aMHUCHIBATh PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemiats cucTembl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOUAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHWE CUCTEMbl HEPABEHCTB Ha
YUCJIOBOU MPSIMOiA, 3alIUCHIBATh PEIIEHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHbIX 3a]1a4.

OyHKIUH.

Pacnio3naBaTh (PyHKIIMM W3y4eHHBIX BUAOB. [loKa3plBaTh CXeMaTHYECKU
pacrnoyio)keHHe Ha KOOPJIMHATHOM TUIOCKOCTH TpadukoB (YHKIMA BUA:

y=&x,y=&x+b,y=§, y=ax?+bx+c, y=x3 y=+x, y=
|x|
B 3aBUCMMOCTH OT 3Ha4Y€HUU KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.
Crpouth U M300pa)kaTh CXEMATHUECKH TpapUKU KBAJAPATUYHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMHI MO UX Tpadukam.
Pacnio3naBaTh KBagpaTuuHyr0 QYHKIHUIO IO (HopMysie, TPUBOJAUTH TPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, GPUBHKHU, T€OMETPHH.
ApudmeTrnueckast U reoOMeTpUUYecKas MPOrpeccuu.
Pacnio3naBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO TPOTrPECCUU TPU Pa3HbBIX
crioco0ax 3aJjaHus.
BbINONHATE  BBIYMCICHUS C HCMIONb30BaHHEM (OpMyNI n-ro 4jeHa
apu(MeTHYeCKON U TEOMETPUUECKOI MPOrpecCrii, CyMMBI MIEPBBIX N YJICHOB.
N300paxaTh uJeHBl MOCIEAOBATEIHLHOCTH TOYKAMHU HA KOOPAMHATHOM



IIJIOCKOCTH.

Pemare 3amauu, CBSI3aHHBIE C YUCIOBBIMU IIOCIIEOBATEIBHOCTSAMH, B TOM
YHClie 33/1a4U U3 peaIbHOM JKU3HHU (C UCIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX
TEXHOJIOTHH).

Conep:xanue o0yueHusi B 7 Kjacce.

Yucna 1 BEIYUCIICHHUS.

PannonanbsHble yncna.

Jpobu OOBIKHOBEHHBIE W JECSATHUYHBIC, MEPEXOA OT OAHOW (POpPMBI 3amUCH
npobeit k gpyroil. IloHaTHe palnMOHAaIBLHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PAlMOHAIBHBIX uucen. Apudmernyeckue JOeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJdbHBIM IIOKA3aTEJIEM: OIpeAeNIeHne, Mpeodpa3zoBaHuE
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aUCh 0oNbpIIMX yucen. [IpouenTsl, 3anuchk
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaul Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne IPU3HAKOB  JEJIMMOCTH, pPA3JIOKEHHE Ha  MHOXKUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM uucie ImpsmMas U oOpaTHas
IIPOIIOPLIMOHAIIBHOCTH.

AnreOpanyeckue BbIpaKeHHUS.

[lepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOU. JlomycTrumble
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucaenus no ¢popmynam. [IpeodpazoBannue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHS, IMpaBWiIa MOpeoOpa3oBaHUs CYMM H
MPOU3BEEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHouneHsl 1 MHOTOWIEHBl. CtenieHb MHOTOWwIeHa. CI0KeHHe, BIYNTAHUE,
YMHOXEHHE MHOTO4JICHOB. POpMyJIbI COKPAILEHHOTO YMHOKEHUA: KBAIpaT CYMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTHU KBaIpaToB. Pa3iiokeHrne MHOIOWICHOB Ha
MHOKUTEJIN.

YpaBHeHUs.

VYpaBHeHHE, KOpeHb YpaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIuHenHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YUCIO KOPHEW JIMHEWHOI'O
YpaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTABIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOLIBIO YPABHEHUH.

JIuneliHoe ypaBHEHUE C ABYyMSI IepeMEHHBIMU U ero rpaduk. Cucrtema AByX
JIMHEMHBIX YpaBHEHUW C JBYMs IIEpeMEHHbIMU. PenieHue cucreM ypaBHEHMU
crocoOoM noAcTaHoBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO CUCTEM
YPaBHCHUM.

Koopnunate! u rpaduku. OyHkimm

Koopaunara Touku Ha npsAMou. YnciioBbIe TPOMEXKYTKU. PaccTosiHne Mexy
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa



TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenue rpadukoB peanbHbIX 3aBucuMocTell. [Tonsitue pynkuuu. 'paduk GyHkimm.
CpoiictBa ¢ynkuuid. Jluneitnas dyukuus, e€ rpaduk. I'paduk ynkmuu y = |x|.
['paduyeckoe pelieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUIA.

Conep:xkanue o0ydyenusi B 8 kiacce.

Yucna v BBIYUCIIEHUS.

KBaapatHbeiii kKopeHb u3 uyucia. IloHsTue 00 uppalMOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOMIKEHUST UPPAIMOHANBHBIX unced. CBOHCTBA apupMETHIECKIX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoO0pa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

Crenens ¢ uenpIM NoKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AnreOpanyeckue BbIpaKeHHUS.

KBagpaTHbIil TpEXUJIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIN.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckod apoou.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreOpandeckux JapoOei.
PanronanbpHbIe BRIpaXXEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBA.

KBaapatHoe ypaBHeHHe, (popMylia KOpHEN KBaApaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHWH, CBOIAIIMXCS K JIMHEWHBIM H  KBaJPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas nHTEpHpETALMS YPABHEHUIN C JBYMSI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUM C IByMSI IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a71a4u alredpandeckum crocooom.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIUH.

[Tonsitue ¢pynkiuu. O61acTh onpeieIeHUs] 1 MHOYKECTBO 3HAYCHUN (QYHKIIUU.
CrniocoObl 3aanus PyHKIMIA.

I'padpux dynkuun. Yrenue cBoicTB QyHKuuu no e€ rpaduxy. Ilpumepsr
rpadukoB (GYHKLIHHA, OTPaXKaIOIIKUX pPeabHbIE MPOLECCHI.

OyHKIMY, OINUCHIBAIOIINE TMPSMYI0O U OOpaTHYIO MPONOPIMOHAIIbHbBIC
3aBHCHMOCTH, nX Trpadukn. Oyskimn y = X2, y = X3, y =vx, y=|x|. I'paduueckoe
pelIeHne YPAaBHEHUN U CUCTEM YPABHEHUM.

Conep:xanue o0yuenus B 9 Kiacce.

Yucna 1 BBIYUCIICHUS.

JIeMCTBUTENBHBIE YHCIIA.

PaunonanpHble yucia, UppallMOHANIbHBIE YKCIa, KOHEYHbIE U OECKOHEUHbIE
JecATUYHBIE ApoOU. MHOXECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe apoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHME JIEWCTBUTENBbHBIX 4HCEN, apu(METHUYECKHEe JEUCTBUA C
JEeUCTBUTEIBHBIMU YUCIAMU.

W3mepenus, npubImKeHusl, OLICHKH.



Pasmeppl OOBEKTOB OKPYKAIOIIETO MHpPA, AJIUTEIBHOCTh IMPOIECCOB B
OKpPYXaroIeM MHUpE.

[Tpubnmx€HHOE 3HAUYEHUE BEIMUYMHBI, TOUHOCTh NMpUOIMmKeHnus. OKpyrieHue
yuces. [Ipuknka 1 oneHKa pe3ynbTaToB BIYUCICHUM.

VYpaBHEHUs 1 HEPABEHCTBA.

YpaBHEHHUS C OJTHON TTIEPEMEHHOM.

JInneriHoe ypaBHeHUE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemienuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN PA3JI0)KEHNEM HAa MHOKHUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PelleHne TeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

CucTeMbl ypaBHEHUH.

VYpaBHeHHe ¢ JBYyMsl MEpPEMEHHBIMU U €ro rpaduk. PemeHue cuctem nByx
JIMHEWHBIX YPAaBHEHUM C IBYyMs IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YPaBHEHMUI,
OJJHO M3 KOTOpbIX JIMHEIHOe, a Jpyroe — BTopoi creneHu. ['padpuyeckas
UHTEpIIPETaLHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7ja4 alredpandeckuM crnocoooMm.

HepaseHncrtaa.

HucnoBeie HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOW IEpEeMEHHOM. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKIWH.

KBagparnunas ¢ynkuus, e€ rpadgux u cpoiictBa. IlapaGona, koopauHaThbl
BEPIIMHBI 1TapabOoIbl, 0Ch CAMMETPHUH Mapa0OJIBI.

I'papuxu ¢yHkumii: y = £x, y = kx+b, y = %, y=x3y=+x, y=
|x1,

Y UX CBOMCTBA.

HucnoBele MOCIEI0BATEIBHOCTH.

Omnpenenenue U cocoObl 3a1aHKs YUCTIOBBIX MOCIIEIOBATEIBHOCTEH.

[loHATHE YMCIOBOW MOCIENOBATENBHOCTH. 3aJaHUE IMOCIEAOBATEIbHOCTH
peKyppeHTHOM (hopmysoit U popMyIIoi n-ro yjaeHa.

Apudmernueckas 1 reoMeTpruuecKasi IporpecCcum.

Apudmernueckas ¥ reomeTpuueckas mporpeccuud. Mopmyibl n-ro 4ieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxkeHre 4ieHOB apu(METHUYECKOW U TE€OMETPUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHECHIUAIBHBIM POCT.
CnoxHbIE NPOLICHTHI.

TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC



No HanMeHOBAHME DJIEKTPOHHBIE C yuerom padouei
/i A31€I10B 1 TeM KounuyecTBo (un¢posBbie) NMPOrpamMmMbl
pasi 4acos o0pa3oBare/ibHbIE BOCHUTAHUS
NMPOrpaMmblI pecypebi
1 Uucina ¥ BBIYUCIICHUS. o5 Bu6mnorexa [IOK IIpusneyenue
PaHI/IOHaHBHI)Ie quciia https//medsooru/7f4l4736 BHUMAaHUA yquI/IKOB
K 00CyX/1aeMoil Ha
2 Anrebpanteckue 27 Bu6nnoteka ITOK ypoke uHdopmanuu,
BBIDAKCHUA https://m.edsoo.ru/7f414736 AKTUBU3ALIUU UX
T ——— II03HABATEJIbHOU
3 20 Bbu6nuoreka [JOK JEATETHHOCTH, K
HCPaBCHCTBA https://m.edsoo.ru/7f414736
LIEHHOCTHOMY
4 KoopauHatel u 24 Bubmorexa LIOK aCIeKTy HsyqaeMLva
rpacduky. OyHKIHK https:/m.edsoo.ru/7f414736 ~ Ha YPOKax JABJICHHH,
OpraHu3aIus ux
paboThI C
MoJIy4yaeMou Ha
YpOKE COLIMAIBHO
3HAYUMOU
5 IToropenue n 6 Bbu6nnoreka [JOK uHpopMaIuei;
00obmeHIe https://m.eds00.ru/7f414736  ppumenenue Ha
ypoke
WHTEPAKTHBHBIX
¢dbopM paboThI
y4aIuxcs
OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
8 KJIACC
JJIeKTPOHHbIE C y4erom padoueit
HaumenoBanue
Ne A31C10B 1 TeM KoanuectBo (un¢posbie) NMPOrpaMMbI
n/n pasi 4acoB o0pa3oBaTe/bHbIC BOCIIMTAHMS
NMPOrpaMMblI pecypebi
1 Yucna v BEIYUCIICHUSI. 15 Bubanoreka IIOK [puBneyenme
KBaspaTHble KOPHU hitps://m.edsoo.ru/7f417af  ppyvapms yueHnKoB K
8 o0cyxaaemMoii Ha
Yuca 1 BBIYUCICHUS. Butmorexa LIOK ypoke nu(popMaLuy,
2 CreleHs ¢ eIbM 7

IIOKa3aTcjIeM

https://m.edsoo.ru/7f417af
8

aKTUBU3AIINU UX
HO3HaBaTEJILHOU
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Anrebpanueckue

bubmmoteka [IOK

JACATCIIbPHOCTH, K

3 BBIPaKCHHUS. 5 https://m.eds00.ru/7f417af LEHHOCTHOMY aCIEeKTY
KBanpatHblii TpéxuiieH 8 A3Yy4aE€MbIX Ha YPOKaxX
SIBIICHHH,
Anrebpanueckue Bu6miorexa [{OK OpraHu3aIs ux
4 BBIPAKCHHUA. 15 https://m.edsoo.ru/7f417af ~ pabOTHI C MOTyIaEMOM
Anrebpandeckas 1po0b 8 Ha YPOKE COUATBHO
YpaBHeHuUs U HadMon .
HEPABEHCTBA. Bubmnorexa IIOK nHpopmaimei;
5 KBazparHble 15 https://m.edsoo.ru/7f417af IIPUMEHCHNE Ha yPOKE
yPABHEHH 8 MHTEPAKTUBHBIX POpM
paboThl yyamumxcs
YpaBHCHHA 1 Bbu6nuoreka IJOK
6 Hepapenctsa. Cncrempl 13 https://m.eds00.ru/7f417af
ypaBHEHUH 8
YpaBHCHHA 1 Bbu6nuoreka IJOK
7 HCPaBCHCTBA. 12 https://m.eds00.ru/7f417af
Hepasencraa 8
8 Oynkiuu. OCHOBHBIE 5 bubmmorexa IJOK
IIOHSITHS https://m.edsoo.ru/7f417af
8
9 OyHk1MU. Ynuciosbie 9 bubmmorexa IJOK
yHKIHN https://m.edsoo.ru/7f417af
8
IToBTOpEHUE N bubmotreka [JOK
10 0000IIeHNEe 6 https://m.edsoo.ru/7f417af
8
OBIIEE KOJIMYECTBO 102
YACOB I10 [TPOI'PAMME
9 KUJIACC
DJIeKTPOHHbIE C yuerom padouei
HaumeHoBaHue
Ne KoimuectBo (uu¢posbie) NPOrpaMMbl
pa3/iesioB U TeM
n/n 4acoB oOpa3oBare/ibHbIE BOCIIHUTAHMS
NPOrpamMMbl
pecypcsl
1 IIH(v:na Y BBIYHCIICHHUS. 9 Butsmorexa [JOK [IpuBneyenune
K 00CyX/1aeMoi Ha
YpaBHeHUs 1 ypoKe HH(pOpMaIHH,
) HCPaBCHCTBA. 3 14 Bu6mmoreka [IOK aKTHBHU3alMH UX
YPaBHeHI/IS[ C OJIHOH https://m.edso0.ru/7f419d08 MO3HABATEJILHOU
MEPEMEHHOM

JACATCIIbHOCTH, K
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YpaBHEeHUS U [IEHHOCTHOMY
nepasenctsa. Cucremer | 14 bubmmorexa IOK aCIEKTy U3y4aeMbIX
ypaBHEHHIt https://m.edso0.ru/7f419d08 Ha ypOKax SBJIeHUI,
OopraHu3aIus ux
YpaBHeHUs U - o PaBOTHI ¢
HEPABEHCTBA. 16 nosmoTeKa I oy uaenot Ha
HepaBeHcTBa https://m.edso0.ru/7f419d08
p YPOKE COIIMAIBHO
DdyuKIMH 16 bubnunoreka [IOK 3HavMMon .
https:/m.edso0.ru/7f419d0g ~ MHGbOpMarmeii;
MIPUMEHEHHE Ha
ucnosse 15 bubmmorexa [IOK ypoKe
I10CIEA0BATEILHOCTH https://m.eds00.ru/7f419d08
WHTEPAKTUBHBIX
[ToBTOpEHuE, dbopM paboThI
o0o0mieHue, 18 Bubnuorexa LOK yUaIIAXCS
CcucTeMaTu3anus https://m.edso0.ru/7f419d08
3HAaHUHU
OBILIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME

PabGouyast nporpamma y4edHoro kypca «I'eomerpus»
B 7-9 Ki1accax (1ajiee COOTBETCTBEHHO — MPOrpaMMa y4e0HOro Kypca
«I'eoMeTpus», yueOHbIIl Kypc).

IHosicHuTeILHAA 3aNIKCKA.

«MareMaTnky yXxe 3aTeéM YYUTb HaJ0, YTO OHA YM B MOPSIOK MPUBOIUTY, —
NUCaJl BEIUKUM pycckuil ydyeHbli Muxann BacunbeBuu JlomonocoB. M B 3ToMm
COCTOMT OJIHa M3 JBYX Liejied OOy4eHUsl T€OMETpUM KakK COCTaBHOM YacTH
MaTeéMaTUKU B IIKOJIE. OJTOM LEIW COOTBETCTBYET JOKa3aTEJIbHAs JIMHUSA
npenojgaBanus reomerpun. Crenysi NpenCTaBICHHOM NporpaMme, HaduWHas ¢ 7
KJlacca Ha ypOKax IeOMeTpHH OOyYarolUIiCsl YUUTCS MPOBOJIUTH JOKa3aTelIbHbIE
paccyXIeHus, CTPOUTH JIOTUYECKHE YMO3AaKIIOUYECHMS, [OKAa3bIBaThb HCTHUHHbIC
YTBEPKIAEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKIACHHUS «OT
IPOTUBHOTO», OTJIMYAaTh CBOMCTBA OT MPHU3HAKOB, (POpPMYIHpPOBaTH OOpaTHBIC
yrBepxaeHus. OOyuaromuiicsi, OBIAAEBIINNA HCKYCCTBOM pacCykaaTh, Oynaer
IIPUMEHATH €r0 U B OKpyxarouien xu3Hu. Kak nucan reomerp u neparor Mrope
®enoposuu lapeiruH, «JIFOABMH, MOHMMAKOLIMMH, YTO TAKOE JOKA3aTENbCTBO,
TPYIHO W JaXE HEBO3MOKHO MAaHHMIIYJUPOBaTh». M1 B 3TOM COCTOHUT Ba)XHOE
BOCIIUTATENIBHOE  3HAYEHHE  M3YYEHUS TIEOMETpUH, IMPUCYIIEE  UMEHHO
OTCYECTBEHHOW MAaTeMaTHU4YEeCKOW IIKoJjie. Bmecre ¢ TemM aBTOpBI IIPOrpamMMBbl
MPEIOCTEPEraoT YUUTENS OT M3IUIIHEro (opManu3ma, 0COOCHHO B OTHOLIEHUU
Havaj
M OCHOBaHuU reoMmerpuu. @pannysckur mareMatuk sKaH [[penoHHE MO 3TOMY
MOBOJYy BBICKa3aics Tak: «YTo KacaeTcsi JENMKATHOM MpoOJeMbl BBEICHUS
«aKCHOM», TO MHE KaXeTCs, YTO Ha MEPBbIX MOpax HYXHO BooOImie u3berarsb
IIPOU3HOCHUTH CaMO 3TO ci0BO. C apyroi >k€ CTOPOHBI, HE CIEAYET YIyCKaThb HU
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OJTHOM BO3MOKHOCTH /1aBaTh MPUMEPHI JIOTUYECKUX 3aKIIIOUEHUM, KOTOpPhIE Ky/ia B
OonplIel Mepe, 4eM HuJess aKCHUOM, SIBIISIIOTCS WCTUHHBIMU U €IMHCTBEHHBIMU
JBUTATEJISIMU MAaTEMATUYECKOTO MBIIILIICHUS.

Bropoii 1enpi0 H3ydeHHs] TEOMETPUM SBISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PELICHUU KaK MaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOIINXCS B pealibHOM ®KU3HU. OKOHYMBIIUN KypC TreOMEeTpUH 00ydaronuiics
JIOJDKEH OBITh B COCTOSIHUM OMNPENCIUTh T'€OMETPUYECKYI0 (UTypy, OMNMHUCATh
CIIOBaMHU JaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IJIOIAAb 3€MEJIBHOrO yJacTka,
paccuuTath HEOOXOJUMYIO JUIMHY ONTOBOJIOKOHHOTO Ka0enss wih TpeOyemble
pa3Mepbl rapaxka Jjisi aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS
JUHUS B HU3YyYEHUU TeOMETpUH B 00IIeoOpa3oBaTesibHOM opranusauuu. [laHHas
IpaKTHUeCKass JIMHUS SIBISIETCS HE MEHee BakHOHM, ueM mepBas. Emé [lmaton
npeanuchiBal, 4ToObl «rpaxaane [IpekpacHoro ropojga HM B KOEM cllydae He
OCTaBJISUIM T€OMETPHUIO, BEb HEMAJIOBAXHO Jaxe MoO0YHOE €€ NMPUMEHEHHE — B
BOCHHOM JieJie Jla, BOPOYEM, U BO BCEX HAayKax — JJIA JY4IIEro UX YCBOCHHUS: MbI
BEJb 3HaeM, Kakas OECKOHEYHas pa3HMIA CYIIECTBYET MEXIY YEIOBEKOM
MPUYACTHBIM K TEOMETPUH U HETTPUYIACTHBIMY. [[J1s1 9TOTO YUUTENI0 peKOMEHIYETCS
noa0upaTh 3a/ladyu MPAKTUYECKOTO XapakTepa JJisi pacCMaTpUBAEMbIX TE€M, YUUTh
OOy4aromMxcss CTPOUTh MATEMAaTHYECKUE MOJEIM peaJbHBIX IKU3HEHHBIX
CUTyallui, MPOBOJUTH BBIYUCICHUS U OICHUBATh AJCKBATHOCTH MOJIYYEHHOTO
pesynbrara. Kpaline BaKHO MOJYEPKUBATH CBA3U T€OMETPHUH C APYTUMH YUEOHBIMU
npeaMeTaMi, MOTHBHPOBAThH MCIIOJIB30BATh OMPECIICHUS TEOMETPUIECKUX (HUTYp
U TIOHATHH, NTEMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHA B (PU3HKE WU
TEXHUKE. OTH CBSI3W Hambojee SIpKO BHIHBI B Temax «BekTopb»,
«TpuroHoMeTpuueckue COOTHOIIEHHs», «Metong koopauHat» u «Teopema
[Tudaropar.

B 3axnroueHue conuiéMcsi Ha BEJIMKOTO MaTeMaThka U acTpoHoma Moranna
Kemnnepa, 4to0bl emé pa3 NoJUEpKHYTb M METANpeAMETHOE, U BOCHHUTATEIHHOE
3HaueHue reometpun: «Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit imago Dei».

CornacHo yueOHOMY IUlaHy B 7-9 Kjaccax wu3ydaercs YYeOHBIH Kypce
«["eomeTpusi», KOTOPBINA BKJIIOYAET CIEAYIOLINE OCHOBHBIE pa3felibl COACpKaHUS:
«I'eomeTpuueckne QGUTYypsl W UX CBOWCTBay, «VI3MepeHne TEOMETPUUYECKUX
BEJIMUMH», a Takke «JleKkapToBBl KOOpAMHATHI HA IJIOCKOCTH», «BexTophiy,
«JIBmxenus miockoctn» U «IIpeodpazoBanus mo100us».

OOmee 4yuCIIO YacoB, PEKOMEHIOBAHHBIX I HM3y4eHUs y4eOHOTo Kypca
«I"'eometpus», — 204 gaca: B 7 kitacce — 68 yacoB (2 yaca B Hellel0), B 8 Kiacce —
68 yacoB (2 Jaca B Hefien0), B 9 kimacce — 68 yacoB (2 yaca B HEJEIO).

IIpenmeTHble pe3yJibTAThI 0CBOEHUS IPOrpaMMbl Y4eOHOT0 Kypca
«I'eomeTpus».

Ilpeomemmnuwie pezyromamol 0c60eHUA NPOZPAMMBL YUEOHO20 KYPCaA K KOHUY
00yuenus ¢ 7 Kknacce.

Pacro3naBaTh HW3y4YE€HHBIE T€OMETpPUYECKHE (UIypbI, OIpenensTh UuX
B3aMMHOE paCIOJIOKEHUE, H300paxaTh TIeOMeTpUuecKue (GUrypbl, BBIOJIHATH
YepTEeXH M0 YCIOBHIO 3a1a4u. M3MepsaTh THMHEWHbIE U YTI0BbIE BEIHMUMHBL. Pemarth



3a71a4M HA BBIYKMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyr0 OIIEHKY JHUHEWHBIX W YIJOBBIX BEJIMYHH MPEIMETOB B
peallbHOM >KU3HHM, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCd MpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIOJIb30BATh
MIPU3HAKUA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBONUTE JTIOTMYECKUE PACCYKAECHUSI C MCIOJIB30BAHHUEM T'€OMETPUUYECKUX
TEOpPEM.

[Tonp30BaThCd NpPU3HAKAMH PABEHCTBA MNPSMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOVMCTBOM MEJUAHBI, MPOBEAEHHOMN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensiTe MapaieabHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymag. OnpeaensiTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSIMOM JI0 TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[TIpoBOANTE BEIYMCIICHUS M HAXOUTh YHCIIOBbIC 1 OYKBEHHBIC 3HAUCHUS YTJI0B
B T€OMETPUYECKHUX 33Ja4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOT'OYT'OJIbHUKOB, CBOWCTB VTIJIOB, OOpa30BaHHBIX MPHU TIEPECECUCHUU JIBYX
MapaJuIeIbHBIX MPSAMBIX CEKyIIeH. PemaTe npakTudeckue 3ajadyi Ha HaAXOXKICHUE
YTJIOB.

Brnagete noHATHEM T'€OMETPHUYECKOTO MECTa TOYEK. YMETh OIPEICIATh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK TreOMETPUUECKUE
MECTa TOYECK.

DopMynMpOBaTh OMPEACICHUSI OKPYKHOCTM M Kpyra, XOpAbl U JAUaMeTpa
OKPYXKHOCTH, TIOJIb30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWMCTBA IMPHU
pEIIEHNH 3aa4.

Bnangers moHATHEM OINKMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. Ilonmp3oBaThes (akTaMud O TOM, YTO OHMCCEKTPHUCHI YTIJIOB
TPEYrOJIbHUKA TEPECEKAOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEAWHHBIC
MEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOYKE.

Bnaners noHdaTHEM KacaTeJIbHOM K OKPY>XHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.

[Tonp30BaThCA MPOCTEUIIMMHU F€OMETPUUYECKUMUA HEPABEHCTBAMM, MOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MOMOUIBIO IUPKYJIS U
JINHEUKH.

IlIpeomemmnuwie pezyibmamaot 0C60EHUA NPOZPAMMBL Y4EOHO20 KYPCA K KOHUY
00yuenus ¢ 8 Knacce.

Pacnio3zHaBaTte OCHOBHBIE BBl YETBIPEXYTOJBHUKOB, WX 3JEMEHTHI,
MOJIB30BATHCS UX CBOMCTBAMH ITPU PEIIEHUU T€OMETPUUECKHUX 3a/1a4.

[IpuMeHATh CBOWMCTBA TOYKM IEPECEUCHUS] MEIUaH TPEyrojbHHUKA (LEHTpa
Macc) B PELICHUH 3a/1ay.

Brnaaets noHATHEM CpEAHEN TMHUM TPEYTOJIbHHUKA U TPANICLIUU, IPUMEHSITh UX
CBOMCTBA IIpY PELICHUHU reoMeTpuyeckux 3anad. Ilons3zoBarscsa teopemon Paneca



U TEOPEMOM O MNPONOPLHUOHAIBHBIX OTPE3KaX, MPUMEHATh MX Uil PELICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh IpU3HAKYU [TO00MS TPEYTOJIBHUKOB B PEIICHUN T'€OMETPUUYECKUX
3a1ay.

[Tone3oBatbess TeopeMoil Iludaropa nnst pemieHuss TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUYECKYIO MOJIENb B IPAKTUYECKUX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagetp NOHATUSMH CHHYCA, KOCHHYCa W TaHI€HCa OCTPOro yria
PSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl 3TUMH MOHATHAMU ISl PELICHUS
PaKTUYECKUX 3a/a4.

Beraucisate (pa3auyHbIMA CIIOCOOAMH) TUIONIAAb TPEYTOJbHHUKA W TIIOIIATN
MHOTOYTOJBHBIX ~ (QuUryp (monb3ysich, TI€ HEOOXOAUMO, KAJIBKYJIATOPOM).
[IpuMeHATh MOy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

BrageTts NOHATHUSAMU BIMCAHHOTO M IIEHTPAJIBHOIO yIJa, HCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yIrjlax MeXay XopAaMH (CEKyLIUMU) U yIie MEeXIY
KacaTeJIbHOM U XOPJIOM NP PEUICHUU T€OMETPUUECKUX 3a1ad.

BiageTe NOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAOOMS U TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

Ilpeomemmnbwie pe3yromamaol 0C60€HUA NPOZPAMMBL YUEOHO20 KYPCa K KOHUY
00yuenus ¢ 9 knacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOJIUTh C HX
MOMOILBIO PAa3JIMYHbIE 3JIEMEHTHl MPAMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISTOPA) ITUHbI
Y YTJIbI JIJ1s1 HETaOIMYHBIX 3HAYSHUH.

[Tonb30BaTbess popMyaamMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXJIECTBOM JUII HAXOXJIECHHSI COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JUISI HAXOXKICHHS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA ((PELICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pEelIeHUN TeOMETPUUECKUX 3a/1au.

Bnanets nonstusamMu npeoOpa3zoBaHus Mo 100Ms1, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThcs CBOMCTBaMM MOA00MS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCISATH JJIMHBI U HAaXOJUTh YIJIbl y MOA0OHBIX ¢uryp. Ilpumensts
CBOMCTBa MOA00MS B MPAKTUYECKHX 3ajadyaX. YMETh MPUBOJUTH MPUMEPHI
NOJ00HBIX (UTYp B OKPYKAIOIIEM MUPE.

[Tonb30BaThCA TEOPEMAMHU O MIPOU3BEIAEHUN OTPE3KOB XOP, O MPOU3BEIECHUN
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpaMH, MOHUMATh WX TECOMETPUUYECKHA U (DU3NISCKUN
CMBICJI, TPUMEHSATh HMX B PEIICHUH T€OMETPUUYECKUX M (PU3NYECKUX 3aaad.
[IpuMeHsATh CKAJIAPHOE NPOU3BENCHUE BEKTOPOB JIsl HAXO0XKAEHUS AJIMH U YTJIOB.

[Tonb30BaTHCA METOIOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHATH €r0 B PEILIEHUN



r€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

Bianerp MOHATUSAMHM NPABUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpBI yIJIa, YMETh BBIYUCIAThH IUIOMIAb
Kpyra u ero yactei. [I[puMeHsTh oIy4YeHHbIE YMEHHS B TPAKTUYECKUX 3a/1a4aX.

Haxonuth ocu (MU LEHTPbI) CUMMETpUU (UTYp, TPUMEHSTH JABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IpyMEHATh MOJTYyYECHHBIE 3HAHHSI HA MPAKTUKE — CTPOUTHh MAaTEMaTHYECKHUE
MOJENH IS 33144 PEAIBHOW KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHHEM IMOAO00MS M TPUTOHOMETPUYECKUX (PYHKIHH (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKyJIATOPOM).

Conep:xkanue o0ydyeHnusi B 7 Kiacce.

HavanpHble noHATHSA TeoMeTpuH. Touka, npsmas, OTPE30K, JIyd. YToJ. Buabl
yrioB. BeprukanbHble u cMexHbIE yIUIBl. buccekrpuca yrima. Jlomanas,
MHOIOyroyibHUK. [IapaiineabHOCTh U EPIEeHIUKYIIAPHOCTD IPSIMBIX.

CumMmerpuuHsbie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cumMeTpuu. [Ipumepsl
CUMMETPUU B OKPYKAIOILLEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOIIBIO LUPKYJSl W JIMHEWKH. TpeyrosbHUK.
Bricota, mennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOepeHHBIE W  PABHOCTOPOHHUUN  TpeyroiabHuku. HepaBeHCTBO
TPEYTrOJbHHUKA.

CBolicTBa M MPU3HAKK PAaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBLHUKOB.

CBOICTBA M NPU3HAKU MAPAJUIENBHBIX NPsAMbIX. CyMMa yIJIOB TPEYTOJIbHHUKA.
BnenrHue yriel TpeyroyjbHUKA.

[IpssMOYTONBHBIA ~ TpeyroJdbHUK. (CBOMCTBO MEIWAaHBI MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOIbHBINA TPEYTOIBHUK C yTioM B 30°.

HepaseHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJINHE
JIOMaHOW, TeopemMa O OoJbplieM yrie W OOJbIIell CTOPOHE TPEyroJabHUKA.
[leprieHIUKYIIAp U HAKIIOHHAS.

['eomerpuueckoe MecTo TOUYeK. buccekrtpuca yrima U CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W KpyI, XOopJla U JuaMeTp, HuX cBoilcTBa. B3aummHoe
pacIoNoKEeHUE OKPYKHOCTU U npsMoi. KacarenbHas u cexkymas K OKPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

Conep:xanue o0yuenus B 8 Kiacce.

YerbipéxyronpHuku. lapamnenorpamm, ero npu3Haku u cBoucrsa. HacTHble
clly4ad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenuss menuansbl. LlenTpansHas cummerpus. Teopema Paineca u
TEOpPEMA O IPOIOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Tonobue TpeyronbuukoB, KodhduuueHt noaobus. I[lpuszHaku mnomoous



TPEYroJbHUKOB. [[puMeHeHne moqooust mpy pelieHn: MPaAaKTHIECKUX 3a/1a4.

CpoiicTBa Mmiomaaed reomerpuyeckux ¢uryp. Dopmyibl i IIJIOMATU
TpPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeh
oA0OHBIX GUTYP.

Brluncnenne miomane TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOMN
oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemieHUU
PaKTUYECKUX 3a/a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOr0 yrja MPSMOYTrOJbHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHe (YHKIUU
yraoB B 30°, 45° u 60°.

BrnricanHbie U IEHTPATIBHBIE YIJIbI, YTOJ MEXAY KacaTeIbHON 1 XOpJOM. Y TIIbI
MEXJy XOpJaMHU M CEKylIIuMU. BriMcaHHbIE M OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumnoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxknocteil. OOuiue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

Conep:xanue o0yueHnusi B 9 kiacce.

Cunyc, kocuHyc, TaHrenc yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenue tpeyroapHuKOB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Penienue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonooust. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpOU3BENEHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEICHUHN OTPEZKOB
CEKYILHUX, TEOpEMA O KBaJpaTe KacaTeIbHOM.

Bektop, ammHa  (MOAyJb)  BEKTOpA,  COHANpPABIEHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy HaJ BEKTOpaMH. Pa3nokeHue BEKTOopa 1O JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopanHaTel BekTopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YIJIOB.

JlexkapToBbI KOOPAMHATHI HA IUIOCKOCTH. Y pPaBHEHUS NPSIMOU U OKPY>KHOCTH B
KOOpAMHATAaX, MEPECEUCHUE OKPYKHOCTEH M mpsMbIX. MeToa KOoOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JIJTMHA OKPYKHOCTH. ['pagycHas u paauaHHas
Mepa yriia, BBIUMCIECHHE MJIMH Jyr OKpyxkHoctei. Ilnmomans kpyra, cekropa,
CErMEHTA.

JIBr>KeHUSI TIJIOCKOCTH W BHYTPEHHHUE CUMMETpuUU (uryp (3jIeMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
JJIeKTPOHHbIE C y4erom padoueit
HaumenoBanue
KosunuyecTBo (undposbie) MPOrpaMMbI
pa3iesioB U TeM
n/n 4acoB oOpa3oBaTe/ibHbIE BOCIIUTAHMS
NPOrpamMMbl
pecypcsl
. bubmmorexa [IOK
Hpocretuurne 14 https://m edscI>lo ru/7f415 | pusnencine
reOMETpUHECKE o2 A1, : BHMMAaHUS YUCHHUKOB K
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burypsr u ux oOcyx1aeMoii Ha
CBOICTBA. ypoke uHpopMaIuH,
N3mepenue aKTUBHU3ALMH UX
reOMETPUUECKUX II03HABATEIbHOM
BEJIMYHMH JeSTEIbHOCTH, K
- 110K LICHHOCTHOMY aCIIeKTy
HOJIMOTCKaA
M3y4aeMbIX Ha ypoKax
2 Tpeyrombmmku 22 https://m.edso0.ru/7f415 > o e 9P
o6 SBIICHUH,
[TapannenbHble o OpT A B
T
3 YIJIOB 14 https://m.edsoo.ru/7f415 M . I
TpPEYrojbHUKa g2e SHETIRON
peyr nHpopManuei;
OKpPYKHOCTD 1 IIPUMEHEHHE HA YPOKE
KPYT. Buommoreka HOK HHTCPAKTUBHBIX q)OpM
4 TeoMeTpHuecKue 14 https://m.edsoo.ru/7f415 ~ paboThI y4aruxcst
IIOCTPOCHUS g2e
HOBTOpeHI/Ie, bubnuoreka L[OK
5 0600IICHNE 3HAHMI 4 https://m.edso0.ru/7f415
eze
OBUIEE KOJIMYECTBO
YACOB I10 68
I[TPOI'PAMME
8 KUIACC
HauMenoBanme DJIeKTPOHHbIE C yueTom padoueit
Nen/m  pasuenos u Tem KoimmuectBo (uu¢posbIe) NPOorpaMMbl
) HDOIDAMMEI 4acoB o0pa3oBare/ibHbIE BOCIIMTAHUS
porp pecypcsl
1 Uerbipéxyrombau Bu6muorexa IIOK [IpuBnedenue
KW https://m.edsoo.ru/7f417 BHUMAHHS YIEHHKOB K
els 00cyxmaemMoii Ha
Teopema Paneca ypoke uHpopManuu,
" T€OpEMaA O AKTHUBU3aIlUH UX
5 MPONOPIHOHATEH Bubamorexa LIOK I103HABATENbHOI
BIX OTpE3KaXx, h';tgs.//m.edsoo.ru/?ﬂl? JESITETPHOCTH, K
o100HbIE £ LIEHHOCTHOMY aCMeKTy
TPEYTOJIbHUKU M3y4aeMbIX Ha YpOKax
SIBJICHUH,
3 ITnomans. 14 bubmmoteka LJOK OpraHM3AINS X
Haxomneime 2’;tgs://m.edsoo.ru/7f417 paGOTHI ¢ MOTyIAEMOI
IIoIaae els
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TPEYTOJILHUKOB U
MHOTOYTOJBHBIX

¢buryp. [Tnomaan
oTI00HBIX Uryp

Ha YpPOKE COIUATHHO
3HAYMMOM
nHpopManuei;
MIPUMEHEHHE Ha YPOKE
MHTEPAKTUBHBIX (OpM

Teopema paboTHl yyamuxcs
[ugaropa n bubmumoreka [IOK
HAYAIa 10 https://m.edsoo.ru/7f417
TPUTOHOMETPHUHU eld
VYriel B
OKPY>KHOCTH.
Bnucannsie u
OMHMCAHHBIC Bbu6nuoreka IJOK
YeTpIpexyronbun - 13 https://m.edso0.ru/7f417
ku. KacarenbHbie el8
K OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEHN
Tlosropenue, Bbu6nuoreka IJOK
0bobuienne 4 https://m.edsoo.ru/7f417
3HAHUU e18
OBILIEE KOJIMYECTBO
YACOB IO 68
I[MTPOT'PAMME
9 KUJIACC
HauMenopanme DJIeKTPOHHbIE C ydetom padoueii
Nen/nm  pasuenos u Tem KosaunuyecTBo (undposbie) NMporpaMMbl
) HDOIDAMMEI 4acoB o0pa3oBaTe/ibHbIE BOCIUTAHUS
porp pecypcsbl
Tpuronomerpus. [IpuBneuenue
Teopembr BHUMAaHUS YIEHUKOB K
KOCHHYCOB U 16 BuGmorexa ITOK obcyxmaemMoil Ha
CHHYCOB. https://m.edsoo.ru/7f4lal2c =~ YPOKE HH(bOpMAIHH,
Pemenue AKTUBH3AIMH UX
TPEYTOJIHLHUKOB MO3HABaTEIHHON
NEeSTeNbHOCTH, K
HpeogpaS;OBaHHe [IEHHOCTHOMY aCIIEKTY
TOROOMA. M3y4aeMbIX Ha ypOKax
Merpudeckue 10 bubmmorexa IOK N
COOTHOIICHNS B https://m.edsoo.ru/7f41al2c ABIICHHH, OpraHu3allni
ux paboThI ¢
OKpYKHOCTH T0JIy4aeMOii Ha YpOKe
Bextope! 12 Bu6mmorexa [IOK COILIMAIBLHO 3HvaqHM0H
https://m.edsoo.ru/7f4lal2c ~ MHpOPMAILIHECi;
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JlekapTOBBI
4 KOOpJUHAThI Ha
TUIOCKOCTH

bub6nuoreka IJOK
https://m.edsoo.ru/7f41al2c

IIpaBunbpHbBIE

Jnuna

5 OKPYKHOCTH 1
IJIOIAIb KpyTa.
Brrancnenue
ILIOIa e

MHOT'OYT'OJIbHUKH.

bu6nuoreka IJOK
https://m.edsoo.ru/7f41al2c

JBro>keHus
IIJIOCKOCTH

bu6nmoreka IJOK
https://m.edsoo.ru/7f41al2c

[ToBTOpEHME,
000011IEHNE,
CHCTEMAaTHU3alHs
3HaHUH

Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41al2c

MPUMEHEHHE Ha YPOKe
MHTEPaKTHUBHBIX (HOpM
paboThl ydamumxcs

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

PabGouasi nporpamma y4eOHOro kypca «BepositHocTh
U CTATHCTHKA» B 7-9 KJj1accax (1aJjiee COOTBETCTBEHHO — MPOrpaMMa y4eOHOro
Kypca «BepoSiTHOCTh U CTATHCTUKA», Y4eOHBIH KypC).

HosicuuTeIbHAS 3aNIMCKA.

B coBpemeHHOM 1IM(MPOBOM MUpPE BEPOSITHOCTh M CTATUCTHKA MPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUECKUX MPUIIOKEHUMN, TaK U
WX pOJu B 00pa3oBaHMM, HEOOXOJAMMOM KaXKJIOMYy 4elIoBeKy. Bo3pacraeT yucio
npodeccuii, pu OBIaJAECHUN KOTOPHIMU TpeOyeTcs xopolias 6a30Basi MOATOTOBKA B
00J1acTU BEPOSTHOCTH M CTATUCTUKH, TaKasl MOJIrOTOBKA Ba)KHA ISl MPOJIOJKCHUS
oOpa3zoBaHus U JIJIs1 yCHEUTHON TPodeCcCHOHATBLHON Kaphephl.

Kaxxplii 4eJI0BeK MOCTOSSHHO MTPUHUMAET PEIICHUSI HA OCHOBE UMEIOIITUXCS Y
HEro JaHHBIX. A IS 000OCHOBAHHOTO MIPUHATHS PELICHUS B YCIOBUSX HEIOCTAaTKa
WM M30bITKa MHQPOPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIO ChOPMUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.

MeHHO T03TOMY OCTpPO BCTajlla HEOOXOAMMOCTh chopmMupoBarh y
oOy4Jaroruxcs (yHKIIMOHATIBHYIO TPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B KQ4eCTBE
HEOTHEMJIEMOM  COCTaBJISIIOIE  YMEHHME  BOCIPUHUMAaTh U KPUTHYECKHU
aHAM3UPOBaTh UH(HOPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBIA XapakTE€p MHOTHX PEAIbHBIX MPOLECCOB M 3aBHUCUMOCTEH,
MPOU3BOIUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIIMIIAMU cO0pa, aHAIKM3a U TIPEJICTABIICHUS JAHHBIX U3 Pa3IUYHBIX cep )KU3HU


https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

0O0IIeCTBa ¥ TOCYIapCTBA MPUOOIIAET 00YJIArOITUXCS K OOIIECTBEHHBIM HHTEPECAM.
N3yyeHne OCHOB KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpraHU3alldd repedopa u
nojicuéra 4uciia BApUaHTOB, B TOM YHCIIE, B MPUKIAJIHBIX 3a/1adyaX. 3HAKOMCTBO C
OCHOBaMH Teopuud TpadoB co3maér MaTeMaTtuyeckuid QGyHAAMEHT  JUIs
dbopMHpoBaHUS KOMIETEHIIUN B 00J1acTh HHPOPMATUKH U IIUGPPOBBIX TEXHOJIOTUH.
[ToMmuMo 53TOro, mNpu HU3YYEHUHU CTATUCTUKHM M BEPOSITHOCTH OOOTramaroTcs
MPEACTaBICHUsS] OOyYalOMIMXCI O COBPEMEHHOM KapTHHE MHpa U METOAaxX €ro
uccinenoBanusi, (GopMUpyeTCs NOHUMAHHME POJIM CTATUCTUKUA KaK MCTOYHHKA
COIMAJIBHO 3HAYMMOW WH(OpPMAIMK W 3aKJIaJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIICHUS.

B cooTBeTCTBHM C TaHHBIMU LIETSIMHU B CTPYKTYPE MPOTPaMMBbI y4eOHOTO Kypca
«BeposiITHOCT M CTaTUCTHMKA» OCHOBHOTO OOIIEro oO0pa30BaHUsSI BbIJIEICHbI
CIEAYIONINE COoAepKaTeIbHO-MeToAnUecKue JTUHUM: «llpencraBieHne JaHHBIX U
onmucarelibHasg CTAaTUCTUKA», «BepoATHOCTH», «DIeMEHThl KOMOMHATOPUKW,
«BBenenue B Teopuio rpadoBy.

Conepxanue nmuHuun «lIpeacraBneHrne JaHHBIX U ONKCATENIbHAS CTATUCTUKA
CIIY’KUT OCHOBOM 7151 POPMUPOBaHUS HABBIKOB padOTHI C MH(OpPMAIUEH: OT YTCHHUS
U UHTEpHpeTanuu WH(pOopMaIuu, IpeICTaBICHHON B TaOIMIlaX, HA AUarpaMMmax u
rpadukax g0 cOopa, MpPENCTaBICHUS M aHaIW3a JAHHBIX C HMCIOJIb30BAaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPeTHUX U paccenBaHusa. Pabotasi ¢ naHHBIMU,
oOyyaromuecsi ydyarcs CUMTHIBAaTh M HMHTEPHPETUPOBATH JAHHBIC, BBIIBUTATh,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJl
(dakTOopamMu, BBI3BIBAIOIIUMH HW3MEHUYMBOCTh, W OICHHMBAaTh WX BJIUSHHUE Ha
paccMaTpuBaeMbl€ BEJIMUMHBI U TTPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4YalHOM M3MEHYHMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEM M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JIA
M3YUYEHHs] TEOPUHU BEPOSTHOCTEU. boJblIoe 3HaUEHUE 3/1eCh UMEIOT TPAKTHUYECKUE
3a/1aHUs1, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJEISIMHU.

[TonsiTue BEPOSTHOCTH BBOJUTCS KaK Mepa MPaBIONOA00HUS CIy4yaHOTO
coObrtTus. [lpu wm3ydeHum Kypca oOydwaromuecs 3HAKOMSTCS C TMPOCTEHIIIMMHU
METOJAaMU BBIYUCJIEHUS BEPOSATHOCTEHW B CIyYalHBIX OKCIIEPUMEHTaxX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMHU,
MO3BOJISIONIMMU CTaBUTh W pemaTh Oojee CIOoXKHBIE 3amadur. B Kypc BXOmsT
HayajgbHbIE TIPEACTABICHUS O CIy4alHBIX BEJIWYMHAX U WX YHUCJIOBBIX
XapaKTePUCTUKAX.

Takke B paMKkax yueOHOI0 Kypca OCYIIECTBISCTCS 3HAKOMCTBO 00YUYarOIITUXCs
C MHO»ECTBaMHU U OCHOBHBIMHU OIEpALMSIMU HaJl MHOYKECTBAMU, PACCMATPUBAIOTCS
MpUMEphl IPUMEHEHUS Il PElIeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

B 7-9 xinaccax u3ydaercsi Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOPBII
BXOAAT paznensl: «lIpeacTaBieHre JaHHBIX U ONUCATENbHAS CTATHUCTHKAY,
«BepoaTrHocThy», «DIeMEHTH KOMOMHATOPUKIY, «BBeneHnne B Teopuio rpadosy.

OO1iee 4KMCIIO 4YacoB, PEKOMEHJIOBAHHBIX JUIsI M3Y4YEHUs Y4eOHOro Kypca
«BeposiTHOCTB U cTaTucTuKay, — 102 yaca: B 7 kiacce — 34 yaca (1 gac B Henento),
B 8 kiacce — 34 gaca (1 gac B Heento), B 9 kinacce — 34 vaca (1 gyac B Hezenio).



IIpeaMeTHBbIe pe3yabTaThbl 0CBOEHHS NMPOTrPaMMBbI Y4e0OHOI0 Kypca
«BeposATHOCTDb M CTATHCTHKAY.

IlIpeomemmnpwie pezynomamaol 0C60E€HUA NPOZPAMMBL YUEOHO20 KYPCaA K KOHUY
o0yuenus 6 7 Knacce.

Uutate uHpOpMaLNIO, MNPEACTaBICHHYIO B TaOJuIaXx, Ha Auarpammax,
NPEACTaBIATh JAaHHBIE B BHUAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBHIE
(cTonbyaThie) U KPYroBhIe) 10 MACCHBaM 3HAUYCHUH.

OnuceiBaTh M HMHTEPIPETUPOBATH  pEalbHbIE  YHUCIOBHIE  JIAHHBIE,
MpeJCTaBJICHHbIC B TA0JIUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb30BaTh [Ji1 ONUCAHMS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTHKU:
cpenHee apuMeTHUECKOoe, MeAuaHa, HauOoyblliee W HaMMEHbIIee 3HAuYeHUS,
pa3max.

NmMeTs mnpencraBiaeHue O CIyd4aliHOM HM3MEHUYMBOCTH HA MPUMEpPax IIEH,
bu3MYeCKUX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTHU.

IIpeomemmnuie pezynomamaol 0C60E€HUA NPOZPAMMBL YUEOHO20 KyPCaA K KOHUY
00yuenus ¢ 8 Knacce.

W3BnekaTe U MOpeoOpa3oBbIBaTh HMH(POpPMAIIMIO, TPEICTABICHHYIO B BHJIE
Tabnuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHbIC B BUJEC TaOJUII, JUArpaMM,
rpaduKoB.

OnuceiBaTh J@HHBIE C MOMONIBIO CTATUCTHYECKUX IOKAa3aTeNeh: CpeIHUuX
3HAYEHUN U MEp pacceuBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIIOHEHUE).

HaxonuTh 4aCTOTHI UHCTOBBIX 3HAYEHUN U YaCTOThI COOBITUI, B TOM YHUCJIE 110
pe3yabTaTaM U3MEPEeHUN 1 HAOIIOACHU.

HaxonuTe BEpOSITHOCTH CIIy4ailHBIX COOBITHI B ONBITAax, 3Has BEPOATHOCTH
AIIEMEHTAPHBIX COOBITUI, B TOM YHCIE€ B ONbITAX C PaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBaTh rpaguueckue MOJENH: ACPEBO CIy4YailHOrO 3KCIEepUMEHTa,
JarpaMMsbl Jitliepa, YuciaoBas npsmasi.

OnepupoBaTh NOHATUSMH: MHOYKECTBO, IOJIMHOKECTBO, BBITTOIHATH ONEPALIUU
HaJ MHOXECTBaMH: OObEIMHEHHUE, IepeceueHue, MAOINOJIHEHUE, IepeUUCIIsiTh
AJIEMEHTBI MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe MpeacTaBIeHue MHOKECTB U CBSA3EeH MKy HUMU
JUTSL OTIMCAHUS MIPOLIECCOB U SIBJIEHUHM, B TOM YHUCJIE NIPU PEIIEHUH 3a/1a4 U3 APYTHUX
y4€OHBIX MPEAMETOB U KYpPCOB.

Ilpeomemmnbwie pe3y1iomamaol 0C60EHUA NPOZPAMMBL YUEOHO20 KYPCaA K KOHUY
00yuenus ¢ 9 Knacce.

W3BnekaTh 1 mpeoOpa3zoBbIBaTh HHPOPMALIUIO, TPEICTABICHHYIO B PA3JIMYHBIX
MCTOYHUKAX B BUJE TaOIMI], [UarpamMm, rpadmkoB, MPEACTABISTh IaHHBIE B BUJE
Ta0NHII, TUarpaMm, rpauKoB.

Pemartes 3agaun oOpraHM30BaHHBIM MEpEeOOPOM BAPUAHTOB, a TaKXKE C
MCITOJIb30BaHNEM KOMOWHATOPHBIX MPABWII U METOJIOB.

Hcrnonb30BaTh ONUCATEIBHBIE XApAKTEPUCTHKU JJII MAacCHUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHAE 3HAYECHUSI U MEPBI PACCEUBAHMSI.

HaxonuTh 4acToThl 3HAYEHUN U YaCTOThI COOBITHS, B TOM YHCIE IMOJIb3YSICh



pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUIN 1 HAOTIOICHUH.

HaxonuTh BEpOSITHOCTU CIy4YalWHBIX COOBITHII B M3yYEHHBIX OMBITaX, B TOM
YHCJIE€ B OINbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
WCIIBITAHU J10 IEPBOTO YCIIEXa, B CEPUAX UCIBbITaHUN bepHyIun.

NMeTh mnpeACTaBICHHE O CIy4YallHOW BEIMYMHE U O pPaCHpeicicHUU
BEPOSATHOCTEM.

NMeTh mpencTaBiieHHEe O 3aKOHE OOJBIIMX YHCENI KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIINX YKCEI B
pUpoJIe U 00IIECTBE.

Conep:xkanue o0ydyeHusi B 7 Kiacce.

[IpencraBienne NaHHBIX B BUJE TaOMUI], nuarpamm, rpadukoB. 3anoJHEHHE
TaOJuIl, YTEHHWE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYToBbIX). UTeHHE rpauKoOB peasibHbIX NpoueccoB. M3pneuenue nndpopmanum u3
JMarpaMM U TaOJIHIL, UCTIOIb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnucarenpHas CTaTUCTHKA: cpefqHee apupMeTHUecKoe, MeIuaHa, pa3Mmax,
HaumOoOJIbllIee M HAUMEHbIIEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOM U3MEHYUBOCTH.

CrnyyallHbI JKCIIEpPUMEHT (OIBIT) U ciaydailHoe coObITHe. BeposTHOCTh U
yacToTa. Posb MajJoBEpOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPUPOJIE
u B obmiectBe. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepmmua, pedpo. CreneHb BepmuHbl. Yucno pébep um cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nukinsl. Iyt B
rpadax. O6xon rpada (visiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Peienue 3aa4 ¢ moMoIibio rpados.

Conep:xanue o0yueHnus B 8 Kiacce.

[IpeacraBnenuie NaHHBIX B BUE TaOIMIL], 1UarpamMmm, rpa)ukoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOJAMHOXeCTBO. Omnepauuu Hax
MHO’KECTBaMU: 00beIMHEHHE, TIepecedeHne, fonoaHeHne. CBONCTBa onepanuii Hal
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue TrpaduyecKkoro MpeiCcTaBICHUs MHOXECTB Jis
ONMCAHMSI PEATIBHBIX ITPOLIECCOB U SBJIICHU, TPU PELICHUY 3a/1a4.

M3mepenne paccenBaHusl JaHHBIX. Jucriepcus M CTaHIApTHOE OTKJIOHEHHE
YHUCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

DlieMeHTapHble COOBITHUS ciydaliHOro ombiTa. CiydaiiHble  COOBITHSI.
BepositHoctit  coObIThil.  OnbBITBl ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTapHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOWCTBA AEPEBBHEB: €AMHCTBEHHOCTD ITYTH, CYIIIECTBOBAHUE BUCSYEH
BEPUIMHBI, CBSA3b MEXK/y YUCJIOM BEPIIMH U 4ynucioM péodep. [IpaBuino yMHOXKEHUS.
Pemmenue 3ama4 ¢ momouisio rpagos.

[IpotuBomnomnoxueie coObiTust. [uarpamma Oitnepa. OObenuHeHHE W
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  criokeHus
BEPOSITHOCTEW. YCIJIOBHAs BepOATHOCTb. [IpaBuno ymHOxeHwus. HesaBucnmbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. PemieHune 3amad Ha
HaXOXKJEHUE BEPOSTHOCTEH C NOMOILIBIO JIepeBa CIYyYalHOIO HKCIIEPUMEHTA,



nuarpamm Jinepa.

Conep:xkanue o0ydyenusi B 9 kiacce.

[IpencraBienne JaHHBIX B BUAE Tabnui, AuarpamM, IpaduKoB,
UHTEpIIpeTalys AaHHbIX. YTEHHE U MOCTpOEHUE TabIuL, Juarpamm, rpadukos 1o
peanbHBIM TaHHBIM.

ITepecranoBku u ¢akropuan. CoueTaHuss ¥ YUCIO couyeTaHui. TpeyronbHUK
[Tackans. Pemenue 3aa4 ¢ UCTIONb30BaHUEM KOMOMHATOPUKHU.

['eomeTrpuueckass BeposSTHOCTh. CryuyailHbId BBIOOP TOUKM M3 (DUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPYKHOCTH.

Hcnerranue. Ycnex u Heygaua. Cepust HCbITaHUM 10 niepBoro ycnexa. Cepust
ucnbiTanuilt bepaymu. BepostHoctu coObITHIA B cepun UcTibITanuid bepHyu.

CiydaiiHas BeJIMYMHA WM PACIPENEIICHHE BEPOATHOCTEM. MaremMaTthdeckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXKHJIAaHUA  Kak
TEOPETHUYECKOIO0 CPEINHETO 3HAYECHMs BEJIMYMHBI. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCUST  CIYyYalHOM BEJIMYMHBl «YHUCIO YCIEXOB B CEPUHM HCIBITAHUN
bepnym».

[TonsiTue o 3akoHe OonblIKMX ynce. M3MepeHne BepOsATHOCTEN C MOMOILBIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE

3HAHUH

https://m.edsoo.ru/7f415fdc

7 KIIACC
DJIeKTPOHHbIE C ydetom padoueii
HaunmeHoBanue
° KoimmuectBo (uugposBbIe) NporpaMMbl BOCIIUTAHHUSA
pa3iesioB U TeM
n/n 4acoB o0pa3oBare/ibHbIE
NPOrpaMMblI
pecypcsl

1 IIpencrasnenue 7 BuGmuorexa [IOK ITpuBneueHne BHUMaHMs )

AaHHBIX https://m.edsoo.ru/7f415fdc YUCHHKOB K 00CYK1aeMOi
Ha ypoke MH(pOopMaIuH,

2 OmucarenbHas 8 bubmuoreka [IOK AKTUBU3ALMU UX
CTaTHCTHKA https://m.edsoo.ru/7f415fdc [03HABATENBLHOM
Cryuaiinas JeSITEIbHOCTH, K

3 6 Brbmmoreka LIOK [ICHHOCTHOMY aCIIeKTY
H3MCHIHBOCTD https://m.edsoo.ru/7f415fdc

M3Yy4aeMbIX Ha ypoKax
SBJICHUM, OpPraHu3anus UX

4 Beenenne B 4 bubnuorexa LHOK 5 - OP 8 N

TEOpHIO rpadoB https://m.edso0.ru/7f415fdc pabOTRI € IIOTYyTacMON Ha
YpOKE COLIMAIIBHO
BeposaTHOCTS 1 3HAYMMO HH(pOpMaIHei;

5 qaCTOFEa 4 bubmuoreka IJOK HPUMCHCHUEC HA YPOKE
CIIy1auHOTO https://m.edsoo.ru/7f415fdc MHTEPaKTUBHBIX (OpM
CoOBITHSA paboThI ydarmxcs
O06o00mmeHue,

6 CHCTeMaTH3aIUs 5 bubmuroreka [IOK
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OBIIEE KOJIMYECTBO

YACOB I10 34
I[TPOI'PAMME
8 KUIACC
HanMeHoBaNHe DJIeKTPOHHbIE C y4erom pabouei
° AVICTOB 1 Tem KosnnuectBo (uudpossbie) NPOrpaMMbl BOCIIMTAHUS
n/n P 4acoB oOpa3oBaTeJibHbIE
NPOrpaMMmblI
pecypcsl
1 IToBTOpEHME Kypca 4 Bu6muorexa LIOK [TpuBneueHne BHUMaHUs
7 Kmacca https://m.edso00.ru/7f417fh2 YUCHHKOB K 00CYX/1aeMoid
Ha ypoke uH(popMaIuy,
OmnucarensHas AKTHBH3ALMA UX
2 CTaTUCTHKA. 4 Bu6moreka [IOK II03HABATEIIbLHON
PaccenBanue https://m.edso0.ru/7f417fo2 JIEATEIBHOCTH, K
AaHHBIX [IEHHOCTHOMY aCHEKTy
3 MHosKecTEa 4 BuGnnotexa LOK H3yqae1\fmx Ha ypoKax
https://m.edsoo.ru/7f417fb2 ABJICHWH, OPTaHU3ALNA HX
BeposTHOCTS paboThI ¢ MOTyyaeMoii Ha
4 CITy4aiHOTO 6 butmnorexa LIOK YPOKE COIHAIBHO
COBBITHS https://m.edsoo.ru/7f417fb2 3HAYUMON MH(OpMAaIHEH;
IIPUMEHEHHE HA YPOKE
5 BBenenue B 4 BuGnnotexa LOK MHTEPaKTUBHBIX (OpM
Teopuio rpados https://m.edso0.ru/7f417fb2 pabOTHI yqamuxcs
6 Catyuaiinbie 8 Bubnnorexa [IOK
COOBITHSI https://m.edso00.ru/7f417fh2
O06o06mieHue,
7 crcTeMaTH3alus 4 bubmrorexa [IOK
ARV https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO
YACOB I10 34
[MPOI'PAMME
9 KJIACC
HanveHoBanHe DJIEKTPOHHbBIE C y4erom pabouei
A31€I10B 1 TeM KoanuectBo (uudposbie) NPorpaMMbl BOCTIMTAHUS
n/n pasi 4acoB o0pa3oBare/ibHbIEC
NPOrpamMMmbl
pecypcsbl
1 IToBTOpEHUE Kypca 4 Bu6miorexa LIOK IIpuBneyenne BHUMaHUS

8 Kiacca

https://m.edsoo.ru/7f41a302

YUEHHUKOB K 00CyX/1aeMon
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DIIEMEHTHI

Ha ypoke uH(popMaIuu,

2 4 bu6mmotexa [IOK
KOMOWHATOPHKH https://m.edso00.ru/7f41a302 aKTHBH3ANH UX
MO3HAaBAaTEILHOM
3 I'eomerpuyeckas 4 Bu6motexa LIOK JEATENLHOCTH, K
BCPOATHOCTD https://m.edsoo.ru/7f41a302 [IEHHOCTHOMY aCIIEKTY
M3y4aeMbIX Ha ypOKax
WUcnerranus
4 5 6 Bubmmorexa [IOK ABJICHU, OpPraHU3alus UX
CPHYJIN https://m.edsoo.ru/7f41a302 N
paboTHI C TOJTy4aeMoi Ha
5 Cnyyaiinas 6 Bubnmotexa LOK YPOKE COITMATBHO
BejM4inHa https://m.eds00.ru/7f41a302 3HAYMMOH HHDOpMAIHEH;
MIPUMEHEHHE Ha YPOKE
6 O6o0uienwue, 10 Bu6nnoreka LIOK MHTEPAKTUBHBIX OpM
KOHTPOJIb https://m.edsoo.ru/7f41a302 paboThl yyammxcs
OBILEE KOJIMYECTBO
YACOB I10 34
ITPOI'PAMME

OueHOYHbI HHCTPYMEHTAPHUil

KoHTpoJIb 1 CAMOKOHTPOJIb 3HAHWM, YMEHUA U HABBIKOB SIBJISIETCSI CETOJHS
OJIHOW W3 BaXXHEUIUX MPOOJEeM OpraHu3allud YYE€OHOU NEeATeIbHOCTH HAa YPOKax.
HNMeHHO B miporiecce MPOBEPKU BBISBIISIIOTCS TOCTUXKEHHS ITKOJILHUKOB U MPOOEITbI
B HUX Y4YEOHOM NOATOTOBKE, 3aKPEIUISIIOTCS, M CUCTEMATH3UPYIOTCS 3HAHUSA U
yMEHUsI, MPUOOPETEHHBIE YYallMMHCS Ha MPEAbIAYIIMX YpOKaxX, a Ha OCHOBE
MOJTy4YE€HHON MH(POPMALIU KOPPEKTUPYETCS IIPOLIECC U3YUCHUSI HOBOTO MaTepuara.

[Ipu BeICTaBICHUHN OTMETOK HEOOXOAMMO COOJIIO/IATh:

* 00BEKTUBHOCTD OIICHKU PE3YJIbTATOB;

* ¢IMHCTBO TPEOOBAaHUI KO BCEM IIKOJbHUKAM.

J171s1 BBICTaBJICHHS] OOBEKTUBHBIX OTMETOK HCIIONIB3YIOTCS CISAYIOMNE (POPMBI
KOHTPOJISL:

* TEKYIIU KOHTPOJIb (OCYIIECTBIISIETCS YUUTENSIMU Ha MPOTSHKEHHH BCETO
y4eOHOI0 rojia ¥ OCYLIECTBISET MPOBEPKY 3HAHUM 00YyHaArOIINXCS B COOTBETCTBUU
C yueOHOM nporpammoii);

Tekyias oleHKa MpeCTaBIsIET COO0M MPOIEYPY OLEHKH WHIUBUAYAJTBHOTO
MPOJBUKEHUS 00YUaIOIIErocsi B OCBOCHUU MTPOrpaMMbl Y4EOHOTO MpeaMETa.

Tekyimas oOlEHKa MOXET ObITh (opMHUpYIONIeH (MOaIepKUBAIOIIEH U
HaIpaBJIAIoEeN yCuins 00y4arolierocs, BKIIOYAIOIIE ero B caMOCTOSATEIbHYIO
OIICHOYHYIO JICSITEIBbHOCTh) U TUArHOCTUYECKOM, CIIOCOOCTBYIONICH BBISIBICHUIO U
OCO3HAHWIO TEarorTHYeCKUM pPAOOTHUKOM H OOYyYaronIuMCsl CYIIECTBYIOIIUX
npo6isieM B 00yueHUH.

OOBEKTOM TEKyIIeH OIICHKUA SIBJISIOTCA TEMAaTHYECKUE IIJIAaHUPYEMBbIe
pe3yJIbTaThI.

B Texymiei omneHke MCMOIB3YIOTCS pa3iudHble (POPMBI M1 METOABI MPOBEPKU
(YCcTHBIE M THCHBMEHHBIE OIPOCHI, MPAKTUYECKHE PaOOTHI, TBOPUYECKHE PAOOTHI,
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WHMBUTyaJIbHBIE U TPYIIIIOBEIE (POPMBI, CAMO- M B3aMMOOIIEHKA, pe(IIeKCHs, TUCTHI
MPOJBUKEHUS U IPYTUE) C YIETOM OCOOCHHOCTEN yueOHOro mpeaMeTa.

Pe3ynbTaThl TEKyIIEW OLEHKHU SBISIOTCSA OCHOBOM [JII MHIAWBHAYalvu3alluy
y4eOHOro Ipoliecca.

TemaTuyeckass OIIEHKa MPEACTaBIsCT COOOW MpOUEAYpPY OLICHKHA YPOBHS
JOCTHXKEHUSI TEMATHUECKUX MJIAHUPYEMBIX PE3YJIbTaTOB MO YYEOHOMY MPEIMETY.

* MPOMEXKYTOYHAS aTTeCTalMs 00yUarOIIUXCs

[IpomexyTouHasi aTTecTalusl MPEACTaBIsIET COOOM mpoulenypy arrectaluu
oOy4JaromnuMxcst Ha YpOBHE OCHOBHOTO 001IIET0 00pa30BaHUs U MTPOBOJUTCS B KOHIIE
Ka)XJI0M YETBEPTU U B KOHIIE YUYEOHOTO rojia 1Mo KaKJIOMY U3y4aeMOMY MPEIMETY.
[IpomexxyTouHast arrecTaluusi TPOBOAUTCS HA OCHOBE PE3YJIbTATOB HAKOIJIEHHOU
OLICHKM W Pe3yJIbTATOB BBIMOJHEHUS] TEMATHYECKUX IPOBEPOUYHBIX pPadoT u
(buUKCUpyeTCs B 3JIEKTPOHHOM JTHEBHUKE.

[IpomexxyTouHas oOlleHKa, (UKCUpYIOIIash JOCTIKEHHUE MPEAMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB U YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI Ha YpPOBHE HE
HUXKE 0a30BOTO, SIBJISETCS OCHOBAHUEM JIJIS TIEPEBOJA B CICIYIONIUIN KIacc U s
JOMyCcKa 00y4aroIIerocs: K rocyapCTBEHHOM UTOrOBOM aTTECTAIUH.

[lopsanok mnpoBeAeHHUs NPOMEKYTOUHOM AaATTECTALMU PETIIAMEHTUPYETCS
®denepanbHbiM 3akoHOM «O06 oOpazoBanuu B Poccuiickoit @enepanun» (cT.58) u
«Ilonoxxenuem o (Qopmax, NEPUOAUYHOCTH, TOPAJKE TEKYIIEr0 KOHTPOJISI
YCIIEBAEMOCTH U MPOMEKYTOUYHOU aTTecTanuu oOydarouuxcs» B MOV «Jlunei
Nol3y

* UTOTOBBIA KOHTPOJbL (MTOTOBasi arrecTaius oOydarmmuxcs 9 KiIaccoB B
dbopme OI'D).

Cucrema OLEHKH JOCTWIKEHUS IUIAHUPYEMBIX PpPE3yJIbTaTOB OCBOECHUS
nporpaMmbel o npeamery «Pycckuil sI3bIK» MpEACTaBIsieT COO0OW OIUH U3
WHCTPYMEHTOB peaiu3aiui TpeOOBaHMUI CTaHAAPTOB K pE3ysbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHON IpOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHMS.
[TnanupyemMbie pe3ysibTaThl OCBOCHUSI MPOTPAMMbl OCHOBHOTO OOpa3oBaHHUs IO
JAHHOMY Y4YeOHOMY TMpEaMEeTy TPEACTABIAIOT CO0O0W CHCTEMY JIMYHOCTHO-
OpHEHTHUPOBAHHBIX IIEJIEH 00pa3oBaHusl, MOKa3aTeael UX JOCTHKEHHS U MOJIEIeH
MHCTPYMEHTApUS.

OOBEKTOM OIIGHKH TPEIMETHBIX PE3yJbTaTOB SIBIACTCS: CIIOCOOHOCTH
oOyyJarommxcs penaTh yueOHO-TT03HaBaTEIbHbIE U YUeOHO-TIPAKTUUECKUE 3a]1auHu.
B cucrtemy O11eHKHM NPEeIMETHBIX PE3YJIbTATOB BXOIAT:

* OmnopHble 3HaHUS, BKJIIOYAIOIIME B ceOs: KIIFOYEBBIC TMOHATHUS, MpaBuUIa,
(baKThl, METOIbI, TOHSATUUHBIN armapar.

* [IpeamMeTHBIC IEMCTBUS: UCTIOJIb30BAHNE 3HAKOBO-CUMBOJIMYECKUX CPEACTB B
paMKax TpeoOpa3oBaHUsl, MNPEACTABICHUS M HWHTepHpeTanud HHGOpPMAIUU U
JIOTUYECKUX ACUCTBUHN (CpaBHEHHWE, TPYNMIHUPOBKA M KiIacCUpUKAIKSI OOBEKTOB,
JNEUCTBUS aHaM3a, CHHTE3a W OO0OOIICHHS, YCTAaHOBJIEHWE MPUYUHHO-
CJIE/ICTBEHHBIX CBA3€H U aHanu3). OLieHMBaHKUE NMPU3BAHO CTUMYJIUPOBATh YUEHUE
IIOCPEACTBOM:

* OIIEHKHU UCXOJAHOTO 3HAHUS PeOCHKA, TOTO OMBITA, KOTOPHIN OH/OHA TIPUBHEC
B BBIIIOJIHEHHE 33/IaHUSI WJIA B U3yUYECHUE TEMBI,



* yueTa MHAUBHUIYAIbHBIX MOTPEOHOCTEH B yueOHOM mpoIiiecce,

* NOOYXIEeHHs JAeTed pa3MbIIUIATh O CBOEM YYEHHHM, 00 OILIEHKE HX
COOCTBEHHBIX pabOT U MPOIIECCa UX BBITOJHEHUS.

[lenb OLIEHKM NpPEIMETHBIX PE3yJIbTaTOB - OLIEHUMBAHUE, KAK JOCTUIAaEMbIX
o0pa3oBaTeNbHBIX PE3YJIbTAaTOB, TaK W Ipolecca UX (HOPMHUPOBAHMS, a TaKKe
OLICHMBAHUE OCO3HAHHOCTHU KaXIbIM OOy4YarOIUMCS OCOOCHHOCTEH pa3BUTHS
CBOETO COOCTBEHHOT'O Mpouecca 00yUeHHUsI.

Cucrema OlLIEHUBaHUS CTPOUTCSI HA OCHOBE CJIEIYIOIINUX MPUHIIUTIOB:

 OlLIeHMBaHUE SIBIISIETCS TIOCTOSTHHBIM TpolieccoM. B 3aBucumoctu oT 3Tama
OOy4YeHHsI HMCIOJB3YeTCS IUAarHOCTHYECKOE (CTapTOBOE, TEKYIee) M CPE30BOEC
(TemaTHUecKOe, MPOMEKYTOUHOE, pyOEKHOE, UTOTOBOE) OLIEHUBAHUE.

* OrmnenuBanue MOXeT OBITh TOJNBKO KpUTEepHATbHBIM. (OCHOBHBIMHU
KPUTEPUSMHU OLICHWBAHUS BBICTYNAIOT 0KHUIa€MbIE PE3yIbTaThl, COOTBETCTBYIOIINE
y4€OHBIM TIEIISIM.

* O11eHUBATHCSI C TOMOLIBI0 OTMETKH MOTYT TOJIBKO PE3YJIbTAThI I€ATEIbHOCTH
YUEHHUKA, HO HE €ro JINYHbIE KaueCTBa.

* OLIeHUBAaTh MOKHO TOJIBKO TO, YEMY yuar.

* Kpurtepun oneHuBaHUS U aJTOPUTM BBICTABJIEHUS OTMETKU 3apaHee
U3BECTHBI U NIeAaroraM, U y4amumcsl.

» Cucrema OLICHMBAHMSI BBICTPAWBAETCA TaKUM OOpa3oM, 4TOOBI yyaliuecs
BKIIIOYAIMCh B KOHTPOJBHO-OIICHOYHYIO NEATEIBHOCTh, NMPHOOpEeTass HAaBBIKU U
MPUBBIYKY K CAMOOIICHKE.

[Ipn nATHOATEHON CHUCTEME OIICHWBAHHUS Ha BCEX YPOBHAX OOYyYCHHS
MPUMEHSIOTCS CIICTYIOIINE OOIICIUIAKTHICCKUE KPUTEPHH:

OtMmeTKa «5 (OTJIM4YHO)» CTAaBUTCS B CIIyYae:

3HAaHWS, TIOHMMaHHs, TJIyOWHBI YCBOEHHUs OOydaromumcs Bcero oObema
00pa30oBaTeIbHOM MPOTPAMMBI, PEaTU30BAHHOMN 32 OIIEHUBAEMbIN TIEPHO/T;

YMEHUSL BBIJCNSATH TJIaBHBIC TIOJIOKEHUS B HM3YYEHHOM Marepuaie, Ha
OCHOBaHMH (DaKTOB M TPUMEPOB 0000IIaTh, JeNaTh BBIBOJbI, YCTAaHABIMBATH
MEXIPEIMETHBIC U BHYTPUIIPEIMETHBIC CBSI3U;

OTCYTCTBUS OIIMOOK ¥ HEIOYETOB TMPU BOCIPOU3BEICHUU HU3YYCHHOTO
MaTepuaia, TMpPH YCTHBIX OTBETaX, YCTPAaHEHUS OTICIbHBIX HETOYHOCTEH C
TTOMOIIIBIO JIOMIOJIHUTEIBHBIX BOITPOCOB TEarora;

COOJTIO/IEHUsT KYJIbTYypbl TUCBMEHHON M YCTHOW peud, TpaBui opopMIiIcHUS
MUChbMEHHBIX padoT.

OtMmeTKka «4 (XOpoI0)» CTABUTCA B CIIy4ae:

3HAHMS BCETO N3YUCHHOTO MaTepHaa;

YMEHUS BBIJCIATh TJIaBHBIC TIOJOKCHHWS B HM3YYCHHOM Marepuaje, Ha
OCHOBaHMH (DaKTOB M TPUMEPOB 0000IIaTh, JENaTh BBIBOJbI, YCTAHABIMBATH
MEXITPEIMETHBIC U BHYTPUIIPEAMETHBIC CBSI3U, IPUMEHSITH MMOJTyYEHHbIE 3HAHUS Ha
MIPAKTHUKE;

HAJIMYMSI HE3HAYUTENBHBIX (HETpyObIX) OMMOOK TpPH BOCHPOU3BEIACHUU
W3YYEHHOTO MaTepuana;



COOJIIOJIEHUsI OCHOBHBIX MPaBWJI KyJbTYpPhl NMHUCBMEHHOW W YCTHOM peuH,
npaBui 0ohopMIIEHHS MTUCBMEHHBIX PadoT.

OtMmeTKa «3 (YA0BJIETBOPUTEIBHO)» CTABUTCS B ClTydae:

3HaHUST M YCBOCHUS MarTepuaja Ha YpPOBHE MHUHUMAJIbHBIX TpeOOBaHUIA
IporpamMMbl,  3aTPyJHEHUsS  NpPU  CAMOCTOATEIBLHOM  BOCIIPOM3BEJICHUH,
HE0OXOMMOCTH HE3HAUYUTEIbHON TOMOIIY YUYUTENS;

yMeHus paboTaTh HAa YPOBHE BOCIIPOU3BEICHUS, 3aTPYIHEHUSI IPU OTBETaX HA
BUJIOM3MEHEHHBIE BOIIPOCHI;

Hanmuuusi 1-2 rpyObIX OMIMOOK, HECKOIBKUX HETPYOBIX MPU BOCTIPOU3BEICHUH
U3YYEHHOIO MaTEepUJIa;

HE3HAYNUTEIbHOTO HECOOIIOJEHUSI OCHOBHBIX MPABWII KYJIbTYpbl TUCBMEHHON
Y YCTHOM peuu, paBuil 0(hOpMIICHHS MTMCbMEHHBIX PadoT.

OTMeTKa «2 (HeyI0BJIETBOPUTEIBHO)» CTABUTCS B CIIydae:

3HaHHUS M YCBOCHHMS Y4eOHOro Marepuaja Ha YpOBHE HM)KE€ MHUHHUMAaJIbHBIX
TpeOOBaHUIl MPOrpamMMBbl;

OTCYTCTBUSI yMEHHMSI pabOTaTh HA YpOBHE BOCIIPOU3BEACHNUS, 3aTPYAHEHUS IPU
OTBETaX Ha CTaHAAPTHBIE BOIPOCHI;

HAJIM4YMsI HECKOJIbKMX TPYyOBIX OHIMOOK, OOJIBIIOTO 4MCla HErpyObIX MpHU
BOCITPOU3BEJCHUYU U3YUEHHOTO MaTepHala,;

3HAYUTEJIBHOTO HECOOJIOICHNS OCHOBHBIX NMPaBUJ KYJbTYphl MUCbMEHHON U
YCTHOM peuu, MpaBuil 0POpMIIEHUSI TUCbMEHHBIX padoT.

Oco0eHHOCTH OLICHUBAHUSA 10 MAaTEMAaTHKe

st olleHMBaHUS TPEAMETHBIX PE3yJbTaTOB IO Y4YEOHOMY TMpEAMETY
«MaremaTtuka»  ONpENENIeHO  NATh  YPOBHEW  JOCTMIKEHHW  ydalluxcs,
COOTBETCTBYIOIIUX OTMETKAM OT «5» JI0 «2».

bazoewtii ypoeenb NOCTUXKEHUI — YpPOBEHb, KOTOPBIA JAEMOHCTPUPYET
OCBOCHHE YYEOHBIX JICMCTBUI C OMOPHOW CHCTEMOM 3HAHWI B paMKax AHarna3zoHa
(kpyra) BbIFCIECHHBIX 3amad. OBnajgeHue 0a30BBIM  YPOBHEM  SIBIISICTCS
docmamounbiM  JUIsl  TPOJOJDKEHUsT OO0ydeHHs Ha CJeAYIIIeH CTyleHu
oOpa3oBaHus, HO HE TO Tpo(MIbHOMY HampasieHuto. JlocTmkeHno 06a30BOTO
YPOBHSI COOTBETCTBYET OILIEHKA «YJOBJIETBOPUTEIBHO» (MJIM OTMETKA «3», OTMETKA
«3auTeHo»). lIpeBbilieHne 06a30BOro0 YpOBHS CBHUACTEILCTBYET OO0 YCBOCHHUH
OTMOPHOM CHCTEMBI 3HAHWW HA YPOBHE OCO3HAHHOTO MPOM3BOJILHOTO OBJIAJICHHS
y4eOHBIMHU JICUCTBUSIMHU, a TaKXKe€ O KPYyro3ope, MUpoTe (WJIh U30UPATEIHHOCTH)
uHTepecoB. llemecooOpa3HO BBIIETUTH CIEIYIONIUE JBA YPOBHS, MPEBBIMIAIONINE

0a30BBIN:



Iogvtuennntii yposens NOCTUKEHUS IUIAHUPYEMBIX PE3yJIbTAaTOB, OLIEHKA
«XOpoItIo» (0OTMETKa «4»);

Boicokuii  yposenv noCTMKEHUS TUIAHUPYEMBIX pE3yJbTaTOB, OLEHKA
«OTIMYHO» (OTMETKAa «5»). IIOBBIIEHHBIA W BBICOKMH YpPOBHU JOCTHIKECHHS
OTJIMYAIOTCA IO TIOJIHOT€ OCBOEHHUS IUIAHUPYEMBIX pE3yJIbTaTOB, YPOBHIO
OBJIaJICHUS YYEOHBIMU JEHUCTBUAMH U COPMUPOBAHHOCTHIO MHTEPECOB K JaHHOU
MpeIMETHON 00J1acTH.

WunuBryanbHbIe TPAaeKTOPUU O0OYUEHHS 00yUYaOIUXCsl, IEMOHCTPUPYIOIIUX
MOBBIIIIEHHBIA Y BBICOKUN YPOBHU JOCTHXKEHUH, 11e1eco00pa3Ho (HopMUPOBATH C
y4ETOM MHTEPECOB ATUX OOYyYaIOIIMXCsl M UX TUIAaHOB Ha Oynymiee. [Ipu Hamuuuun
YCTOMYMBBIX MHTEPECOB K yUeOHOMY MPEAMETY U OCHOBATEJIILHON MOJTOTOBKH IO
HEMY Takue 0OydJaroluecss MOTYT ObITh BOBJICUEHBI B IPOCKTHYIO JEATEIBHOCTH MO
MpPEeAMETY U COPUEHTUPOBAHBI HA MPOJOHKEHUE 00YUYEHUS B CTApIIMX KJaccax o
JTAHHOMY TIPOQUITIO.

J{nst omucaHus MOJTOTOBKU OOYYarOUIUXCSl, YPOBEHb JOCTHXKEHUN KOTOPBIX
HUKE 6a30BOT0, 11€71eCO00Pa3HO BIICIUTh TAKXKE J1BA YPOBHS:

Hus3kuii yposeens NOCTIKEHHUH, OIEHKA «IJIOX0» (OTMETKa «1», «2»), He
JOCTIKEHHE 0a30BOro ypOBHS (TIOHMKEHHBIM M HU3KUN YPOBHU JOCTHXKEHUM)
(buKcUpyeTCcs B 3aBUCUMOCTH OT 00bEMa M YpPOBHS OCBOCHHOTO M HEOCBOEHHOTO
COAEpKaHUs IpeaMETa.

Kak mnpaBuiio, MOHMWKEHHBI YPOBEHb JOCTHKEHUN CBHUACTEIHLCTBYET 00
OTCYTCTBUHU CUCTEMATH4YECKOM 6a30BOM MOJATOTOBKH, O TOM, YTO 00yUYarOIIUMCS HE
OCBOCHO JaX€ W TMOJIOBUHBI IUIAHUPYEMBIX PE3YJIbTATOB, KOTOPHIE OCBAUBAECT
OOJBITMHCTBO OOYYAIOIIUXCS, O TOM, YTO MMEIOTCS 3HAYUTEIbHBIE MPOOENBI B
3HAHMSX, JajbHelee oOydeHue 3arpyaHeHo. IIpu atom oOywaromuics MOKET
BBITIOJIHATDh OTJIENIbHBIC 33J]JaHWsl TOBBIIIEHHOTO YpoBHA. JlaHHas rpynna
oOy4aroruxcs (B CpelHeM B Xojie 00ydeHus cocTasisitonias okono 10 %) tpedyet
CIIEIUAJIBHON AUArHOCTUKHU 3aTPyAHEHUM B 00yUEHUH, MPOOEIIOB B CUCTEME 3HAHUMN

N OKa3aHUu:Ad ueneHaHpaBneHHoﬁ IIOMOIIIM B JOCTHXKCHHNU 0a3oBoro YPOBHAL.



Huzkuil ypoBeHb OCBOCHMS IJIAHUPYEMBIX PE3YJIbTATOB CBUAECTEILCTBYET O
HAJIMYUHA TOJIBKO OTACIBHBIX (PparMEHTAPHBIX 3HAHWM IO TPEAMETY, JajdbHEHIIee
oOy4eHHe MPAKTUYECKH HEBO3MOXKHO. OOydaromumMcsi, KOTOpbIe JEMOHCTPUPYIOT
HU3KUH YPOBEHBb JOCTIDKCHUM, TpeOyeTcs CrenuaibHas MOMOIIh HE TOJBKO IO
y4eOHOMY MPEAMETY, HO U 110 (OPMHUPOBAHUIO MOTUBALIMU K O0YUYEHUIO, PA3BUTHIO
MHTEpeca K U3y4aeMoi mpeIMEeTHON 00J1acTH, MOHUMAHUIO 3HAYMMOCTH TIPEeIMETa
JUIS. KU3HU U Jp. TOIBKO HAIMYME TMOJOXKUTEIBHON MOTHBALIMM MOKET CTaTh
OCHOBOM JIMKBHJIALIUU MTPOOETOB B OOYUEHHH JIJIsl JAHHOU TPYIIIBI 00y4YarOIIUXCS.

@Dopmbl KOHMPOAA. YCTHBIA OTBET, KOHTPOJIbHAs pabOTa, CaMOCTOSITENIbHAS

pabota, MaTeMaTUYECKUI TUKTAHT, TECT (IPOBOAMUTCS B paMKax ypoka 5-10 MUHYT)

HOPMbI OHEHOK IMCBMEHHBIX PABOT (KOHTPOJIBHAS PABOTA,
CAMOCTOATEJIBHASA PABOTA, TEKYIIAA IIMCBMEHHAS PABOTA) 11O
MATEMATHKE B V—VI| KJIACCAX

Coneprkanue 1 00bEM MaTepHaa, BKIIOYaEMOTO B KOHTPOJIbHBIE TUCEMEHHbIE
paboThI, a TakXke B 3aJaHUSA JUIsl TIOBCEIHEBHBIX IMHUCHMEHHBIX YIPaKHEHUH,
OTIPEIENISIIOTCS TPEOOBAHUSIMU, YCTAHOBJICHHBIMH 00pa30BaTEIbHON MTPOTPAMMON.

[To xapakTepy 3a1aHHif TUCbMEHHBIE PAOOTHI COCTOST: ) TOIBKO U3 IPUMEPOB;
0) TOJBKO U3 3aJ]1a4; B) U3 3aJ1a4 U IPUMEPOB.

OneHka MUCHMEHHOW palOoThl OMNpeAenseTcss ¢ Y4ETOM Tpexje Bcero eé
o0IIero MaTeMaTHYECKOTO YpPOBHS, OPUTHHAIBHOCTH, TIOCIEAOBATEIBHOCTH,
JIOTUYHOCTH €€ BBITIOJTHEHUS, a TaKXKe YHCJia OMMOOK M HEIOYETOB M KAauyecTBa
odopmIIeHHUS PaOOTHI.

Omnbka, nosmopsrowascs B OTHON paboTe HECKOIBKO pa3, paccMaTpUBACTCS
KaKk ojHa omuoOka. 3a opgoecpaguueckue OMMUOKH, TOMYIIEHHBIC YUYCHHKAMU,
OIICHKAa HE CHMXKaeTcs; 00 opdorpaduueckux ommbOkax JOBOAMUTCS 10 CBEICHUS
MperoIaBaTelis PyccKoro si3bika. OHaKo OMMOKY B HAITMCAHUH MAMEeMAMU4ecKux
MmepMuHO8, yKe BCTPEUABIIUXCS MIKOJBHUKAM KJIACCa, OJDKHBI YUYUTHIBATHCS KaK

Heoouémul B paboTe.



[Tpu onieHKe MTUCHMEHHBIX PaObOT MO MaTEMaTUKE Pa3IMYaIOT 2pyobie OuUOKY,
owuoku u Heoouémvi. IloN€3HO JOTOBOPUTBCS O €IMHOM JUIsL  BCErO
00pa30BaTEIBLHOTO YUPEKICHUSI CUCTEME MTOMETOK Ha TMOJIAX MUCbMEHHON paboThI
— Hampumep, Tak: V — Henouér, | — ommubka (HerpyOas ommoOka), + — rpyoas
omnokKa.

I'pyovimu 8 V—VI knaccax cuurtaroTcs OIIMOKH, CBSI3aHHBIE C BOMPOCAMH,
BKIIIOUEHHBIMU B « Tpeboganus K YpoeHI0 NOO20MOBKU OKAHYUBAIOWUX HAUAILHYIO
wiko1ly» 00pa3oBaTeNbHBIX CTAHIAPTOB, a TAKXKE MOKA3bIBAIOIIME, YTO YUYCHUK HE
YCBOMJI BOTPOCHI M3yYEHHBIX HOBBIX TE€M, OTHECEHHBIE CTaHIApTaMH OCHOBHOTO
oOmero o0pa3oBaHMs K YHCIY OOs3aTENIbHBIX NJIi YCBOCHHSI BCEMHU yUYEHHKAMHU.
Tak, Hanpumep, K TpyObIM  OTHOCSATCA  OWIMOKM B  BBIYHMCIICHUSX,
CBUACTEIHCTBYIOIINE O HE3HAHWU TAOJHIIBI CIOKCHHSI WM TaOJIUIBI YMHOXKEHUS,
CBSI3aHHBIE C HE3HAHMEM AaJIfOpPUTMa MUCBMEHHOTO CIIO)KEHHS M BBIYMTAHUS,
YMHOXEHHUSI U JEJIEHUS Ha OJHO- WM JBY3HAYHOE YWCIO M T. M., OLIMOKH,
CBUICTEIHCTBYIOIINE O HE3HAHUU OCHOBHBIX (DOPMYJI, MPABUJI U SBHOM HEYMEHHUH
UX TPUMEHATHb, O HE3HAHUM TPUEMOB pEIICHHUS 3a]a4, AHAJIOTMYHBIX paHee
U3YYCHHBIM.

Ilpumeuanue. Ecnu rpy6ast omuOKa BCTpedaeTcs B paboTe TOJBKO B OJTHOM
cllydae M3 HECKOJbKUX aHaJOTMYHBIX, TO MPHU OLEHKE pabOoThl 3Ta OIINOKAa MOXKET
OBITH NIpUpaBHEHA K HErpyOoil. [Ipumepamu HeepyOvIxX owiubOK IBIAIOTCA: OITUOKH,
CBSI3aHHBIE C HEJAOCTATOYHO IMOJIHBIM YCBOCHHMEM TEKYILEro yueOHOro Marepuaia,
HE BIOJHE TOYHO C(HOPMYIHMPOBAHHBIN BOMPOC WIIM TMOSCHEHUE MPHU PEIICHUH
3aJ]a4M, HETOYHOCTH TIPU BHITIOJTHEHUH T€OMETPHUUECKUX TTOCTPOSHUH | T. 1.

Heoouémamu CcUATAIOTCS HEPALMOHAJBHBIE 3alMCU IIPU  BBIYUCIICHUSIX,
HEpalMOHAJIbHbIE MPUEMBI BBIYMCICHUN, MpeoOpa3oBaHUN W pelieHud 3ajaad,
HEOpEeKHOE BBIMOJHEHHE 4YEepTEeX el M CXeM, OTAeNIbHbIe TMOrPEHIHOCTH B
(bopMyIUpOBKE MOSICHEHUS WM OTBeTa K 3afaue. K Hegouéram MOKHO OTHECTU U
JIpyTrue HEAOCTAaTKU pabOThl, BRI3BAHHBIE HEIOCTATOYHBIM BHUMAHHEM YYalUXCs,
HAIpUMep: HEMOJIHOE COKpalleHHe ApoOel WM 4YICHOB OTHOILIEHUS; OOpalieHue

CMCIIaHHBIX YHUCCJI B HEIIPABUJIIbHYTO I[p06b IIpH CJIIOKECHUHU U BBIYUTAHUU; IIPOITYCK



HAaUMEHOBAHUI; MPOMYCK YHCEN B MPOMEXKYTOUHBIX 3aMHUCsX; MepecTaHoBKa HUp

IIpH 3alTMCH YUCCII; OH_II/I6KI/I, AOIIYIICHHBIC ITPH IIEPCITMCbIBAHWN U T. II.

OIIEHKA IMIMCbMEHHOM PABOTHI 11O BBIIIOJTHEHUIO
BBIUMCJUTEJIBHBIX 3AJAHUM U AJITEBPAUNYECKHNX ITIPEOBPA3OBAHUI

Buvicokuit ypoeens (ouenka «5») CTaBUTCS 3a O€3YKOPU3HEHHOE BBINOJHECHHE
MUCbMEHHOMN paboTHI, T. €.

a) €CIIM PeIlIeHUEe BCEX MPUMEPOB BEPHOE;

0) eciu Bce JEUCTBUA M IpeoOpa3oBaHUs BBINOJHEHbI NpPaBUIBHO, 0€3
OIIMOOK; BCE 3alHMCH XOJla PEIICHUS] PACIOJIOKEHBI MOCIEAOBATEIIbHO, a TaKXkKe
c/ieJiaHa MTPOBEpKa PEIIEeHHUs B T€X CIIydasiX, KOrja 3T0 TpeOyeTcs.

Hoeviuennstii  ypoeenv (ouyenxka «4») craBuTca 3a paboTy, KoOTOpas
BBITIOJIHEHA B OCHOBHOM TPaBUJILHO, HO JOMYIEHA OJHa (HerpyOasi) ommoKa uiu
IBa-TPU HEA0YETA.

ba3zoewtii yposens (oyenka «3») CTaBUTCA B CIEAYIOIINUX CIydasiX:

a) ecnu B paboTe umeeTcsl ofHa rpyoOas ommbka U He O6oJee 0OHON Herpy0oit
OIINOKU;

0) pu HAIMYUU OJTHOM TPyOOH OMIMOKHU M OJTHOTO-IBYX HEAOUYETOB;

B) MIPU OTCYTCTBUM IpyObIX OIMOOK, HO MPU HATUYUHM OT JIBYX JO YETHIPEX
(HerpyObIx) omIMOOK; T) MPU HAJUYUM JABYX HErpyObIX OIIMOOK M He OoJiee TPEX
HEI0YETOB,;

1) IPY OTCYTCTBHUU OIIMOOK, HO TIPU HAJTMYUHU YETHIPEX U 00Jiee HeI0UETOB,;

€) €CJIM BEPHO BBITIOJIHEHO 00Jiee MOJIOBUHBI 00bEMA Beell pabOoTHI.

Hu3skuil yposens (ouenka «2») CTaBUTCS, KOTIa YUCJIO OMUOOK MTPEBOCXOIUT
HOPMY, IIPU KOTOPOIl MOKET ObITh BBICTABJICHA MOJIOKUTEIbHAS OIICHKA, WU €CIIN
MIPaBUJILHO BBHITTOJTHEHO MEHEE MTOJIOBUHBI BCEH PabOTHI.

Ilpumeuanue. OueHka «5» MOXET ObITh MOCTABJICHA, HECMOTPSI HAa HAJIUYKE
OJIHOTO-ABYX HENOYETOB, €CJIM YYEHHUK Jajl OpPUTMHAIBHOE peIleHUE 3aJaHuM,

CBUACTCIILCTBYIOIICC O CI'0



X0opoaeM MaTCMaTUICCKOM pPa3BUTHUMU.

OLIEHKA MMCBbMEHHOM PABOTHI 11O PEHIEHUIO
TEKCTOBBIX 3AJIAY

Buicokuii yposenv (ouyenka «5») cTaBUTCS B TOM Cilydyae, Korja 3ajaya
pelieHa NpaBIbHO: X0/ PEIICHUS 3a]]a4l BEPEH, BCE ACUCTBUS U IPeoOpa3zoBaHus
BBITIOJTHEHBI BEPHO W pPalMOHATILHO; B 3ajJaye, peliaeMoil ¢ BOMpocaMu WU
MOSICHEHUSIMU K JCHCTBUSIM, JaHbl TOYHBIE W TMpPaBHIIbHbIE (POPMYIUPOBKH; B
3a/1ade, penaeMor ¢ TMOMOIIBI0 YpPaBHEHUs, JaHbl HEOOXOJIUMBIE MOSICHEHUS;
3alUCH  TPaBWIbHBI, PACIOJIOKEHBl TOCJIEN0BAaTEIbHO, [JlaH BEPHBIA U
MCYEPIIBIBAIOIINKM OTBET Ha BOIMPOCHI 33/a4u; ClieJlaHa MPOBepKa pelieHus (B Tex
ciyyasix, korja 3to tpedyercs). Iloeviuennstii yposens (ouenka «4») CTaBUTCS B
TOM CIlydae, €CIM MpH MPABUIBHOM XOJI€ PELICHUs 3aJayd JOMyIIeHAa OJIHA
HerpyOas ommoKa Wi IBa-TpU HEJ0UETA.

ba3zoewiit yposenv (oyenka «3») CTaBUTCA B TOM CIIydae, €CIIA XOJ PEIICHUS
IIPaBUJIbHBIN, HO:

a) JoMyIIeHa oJHa rpyoas omubka u He 0oJiee 0JTHON HEerpyOoii;

0) momyiieHa ojHa rpy0as omuoka u He 6oJiee 1ByX HEA0UETOB;

B) JIOIYIICHBI TPU-UYETHIPE HETPYOBI€ OITMOKHU TIPU OTCYTCTBUHU HEIOUYETOB,

') IOMYyIIEHO He 0oJiee IBYX HErpyObIX OITMOOK U TPEX HENOUYETOB;

1) P OTCYTCTBUH OMIMOOK, HO TIPU HATMYUH OoJsiee TPEX HETOUETOB.

Hus3zkuii ypoeens (oyenka «2») CTaBUTCS B TOM cllydae, KOT/1a YACIIO OIHO0K
MPEBOCXOJUT HOPMY, MPU KOTOPOH MOXKET OBITh BBICTABJICHA IOJOXKHUTEIbHAS
OLICHKA.

Ilpumeuanus.

1. Onenka «5» MOXKeT ObITh TIOCTABIICHA, HECMOTPSI HA HATMYNE OMUCKH WJTU
HeJ04€Ta, €CIM YUYECHHK J1aJl OPUTHUHAIIBHOE PEIICHUE, CBUJIETENLCTBYIOUIEE O €ro

XOopoaeM MaTeMaTU4CCKOM pPa3BUTHH.



2. TlonmoxxutenbHas OIEHKAa «3» MOXET OBITb BBICTABICHA YYCHHKY,
BBINOJIHUBIIEMY pabOTy HE MOJIHOCTBIO, €CJIM OH 0€30IIMO0YHO BBITOJHMII Oosee

MOJIOBUHBI 00BEMA BCelt pabOTHI.

OIEHKA KOMBUHUPOBAHHbBIX IMCBMEHHBIX PABOT I1O
MATEMATHKE.
[lucemenHass paboTa Mo MaTeMaTHKE, MOJJIEXKAllas OUECHUBAHHUIO, MOKET

COCTOSITh W3 3aJlad W TMPUMEPOB (Kombunuposawnas paboma). B sTom ciydae

IpenoAaBaTeslb CHavYana Aa€T MpeABapUTENbHYIO OIICHKY KaXI0i 4acTu paboThl, a
3aTeM OOIIYI0, PYKOBOACTBYSCH CIIETYIOIINM:

a) ecau o0e yacTtu paboThl OLICHEHBI OJJUHAKOBO, TO 3Ta OIIEHKA J0JKHA OBITh
oO111eit 117151 BCeil pabOThI B LIETIOM;

0) eciu OLIEHKH YacTeil pa3HTCS Ha OJIMH OaJljl, HAlPpUMEp, 1aHbl OLEHKU «5»
U «4» unu «4» u «3» U T. 1., To 3a paboTy B 1I€JIOM, KaK MPaBUJIO, CTABUTCS HU3ILIAS
U3 JIBYX OILIEHOK, HO TIPH STOM YUWTHIBACTCS 3HAUCHHUE KaXI0N U3 YacTeil paboThI;

B) HU3ILIAS U3 IBYX JIAHHBIX OLIEHOK CTABUTCS U B TOM CIIy4yae, €CJIM OJIHA YacCTh
paboThl olleHeHa OamioM «S5», a apyras — OamnoM «3», HO B 3TOM Ciyyae
IpenoaaBaTesib MOKET OLIEHUTh TaKylo padoTy B 1eJI0M 0aioM «4» MpH yCIIOBUH,
YTO OLIEHKA «5» MOCTaBJEeHA 3a OCHOBHYIO YacTh pabOThI;

') €clii OJIHa U3 yacTell paboThl OlleHeHa OayuioM «5» wiH «4», a npyras —
Ooammom «2» wimu «l», TO 3a BCIO paboTy B IIEJIOM CTaBUTCA Oawl «2», HO
MPEnoAaBaTeslb MOXKET OIIEHUTH BCIO paboTy 0amiom «3» MpH yCIOBUH, YTO BhICIIIAS
U3 JIBYX JAHHBIX OIICHOK MOCTaBIIEHA 32 OCHOBHYIO YaCTh paOOTHI.

Ilpumeuanue. OCHOBHOW CUMTAETCS Ta 4YacTh PabOTHI, KOTOpas BKJIIOYACT
OonpmMii MO0 O00BEMY WM HauboJee BaXXHbI MO 3HAYEHUIO MaTepuan Io

M3y4aeMbIM TEMaM NPOTrPaMMBI.

OLHEHKA TEKYHIUX IIMCBMEHHbBIX PABOT
[Ipu oueHke MOBCEIHEBHBIX OOydYalOMMX pabOT MO MaTEeMaTHKE YYUTENb

PYKOBOACTBYCTCSA YKa3aHHbBIMM HOPMaMHM OILCHOK, HO Y4YHUTbIBACT CTCIICHDb



CamMoCmosmesibHoCmy BBHITIOTHEHUS Pa0O0T yJallMMHCS, a TaKXe TO, HACKOJIHKO
3aKpEIIEH BHOBh U3YYaeMblii MaTepuall.

Oobyuarouue nucomennvle padomsl, BBHITOTHEHHBIC YYAIIMMUCS BIOJIHE
CaMOCTOSITEJIbHO C MPUMEHEHUEM PAHEE U3YUYEHHBIX U XOpOouio 3aKPEIIEHHBIX
3HAHWM, OLIEHUBAIOTCS MAK Jice, Kak U KOHMPOIbHble pabomul.

Oodyuarougue nucomennvle padomol, BHINIOTHEHHBIE BIIOJIHE CAMOCTOSITEINIBHO,
Ha MOJbKO YMO U3VYEHHble U HeOOCMAMOYHO 3aKPEeNnJéHHble Npauid, MOTYT
OLICHUBATKLCS Ha 0OUH OaNl vluie, YEM KOHTPOJIbHBIE PAaOOThI, HO OYeHKa «5» U B
ATOM CJIy4yae BBICTABIISIETCS TOJIBKO 32 O€3yKOPU3HEHHO BBITIOJIHEHHBIE Pa0OTHI.

Ilucomennvie padomwl, BBIIOIHEHHBIE B KIACCE C Npeo8aApUMENbHbIM
pazbopom uX MOJI PYKOBOJICTBOM YUUTEJIs, OLICHUBAIOTCS HA 0OUH OAJLL HUdice, YeM
ATO MPETyCMOTPEHO HOPMAaMU OIIEHKM KOHTPOJBHBIX MUCHbMEHHBIX paboT. Ho
Oe3yKopu3HeHHO BBITIOJIHEHHAs paboTa U B ATOM Cllydae OIEHUBAETCS 0aioM «5».

Jlomawinue nucomennsvle padomsl OUECHUBAIOTCS TaK K€, KaK KJIacCHas
paboTa o0ydaroniero xapakrepa.

HOPMbI OHEHOK MATEMATHYECKOT'O IUKTAHTA

BBICTABJISIETCSI C YUETOM UHMCJIa BEPHO PEIICHHBIX 3aJaHUN:

Boicokuit yposens (ouenka «5» ):. uncio BepHbix 0TBeToB —0T 90 10 100%.

Ilogvtuennotii yposens (oyenka «4»). 4UCio BEPHBIX OTBETOB —OT 66 110 89%.

ba3zoewiit yposenv (ouenka «3»). 4ucio BEPHBIX OTBETOB -0T 5010 65%..

Hus3sxuii yposens (ouenka «2»): 4uciio BEpHbIX 0TBETOB MeHee 50%.

Hopwmbl onieHOK TecTa:

Buvicokuit ypoeenn, ouenka «5»: ancio BepHbix oTBeTOB —0T 90 10 100%.
Iosvtuennutii yposens (ouenka «4»): YMCI0 BEPHBIX OTBETOB —0T 66 10 89%.
Baszoesvtii yposens (ouenxa «3»): 4uciio BEpHBIX OTBETOB -0T 5010 65%.

Hus3sxuii yposens (ouenka «2»): 4uciio BEpHbIX 0TBETOB MeHee 50%.

HOPMbI OHEHOK YCTHOI'O OTBETA:

Boicokuii yposens (ouenka «5») BHICTABISICTCS, €CIIHA YUAIHICS:



v/ OCIENOBATENIBHO, YETKO, CBA3HO, OOOCHOBAHHO H 0€30IIMO0YHO
u3naraeT yueOHbIH MaTepuan,

v JaeT OTBET B JIOTMYECKOW IIOCIEIOBATEIBHOCTH C HCIOJIb30BAHUEM
MNPUHATOM TEPMUHOJIOTHHU; TIOKA3bIBA€T IMOHMMAHUE CYIIHOCTHU
paccMaTpyUBaEeMbIX TOHSATUH, SIBICHUM W 3aKOHOMEPHOCTEW, TEOpHH,
B3aMMOCBSI3€H;  yMeeT  BBIACIATH  TIJABHOE,  CaMOCTOSITEIIbHO
MOATBEPKIATh OTBET KOHKPETHBIMU MMPUMEpaMu, GaKTaMu;

v/ CaMOCTOATENBHO aHATU3UPYET M 0000IIaET TEOPETHIECKUI MaTepHral,

v/ cBOOOJHO yCTAaHABIMBAET MEXKIPEAMETHBIE (Ha OCHOBE paHeEe
MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIC CBSI3H;

v’ yBepeHHO U 6€30MIMO0YHO IPHUMEHSET IOIYIECHHBIE 3HAHUS B PELIEHUH
HOBBIX, paHEE HE BCTPEUABIIUXCA 3a7aY;

v palMOHAJbHO  HWCIOJIB3YET  HAIVISAAHBIE  [OCOOMsS,  CIIPaBOYHBIE
MaTepuallbl, y4eOHUK, JOTIOJIHUTEIIbHYIO JUTEPaTypy,
MEPBOMCTOYHUKH; TPUMEHSIET YIOPSJOUYCHHYI0 CHUCTEMY YCJIOBHBIX
0003HaYCHUH TIPU BEJICHUH 3aIMCEH, COMPOBOXKIAIOIINX OTBET; UMEET
HE0OXOMMbIE HAaBBIKK pa0OTHI ¢ MPUOOPAMH, YEPTEKAMH, CXEMaAMU U
rpadukaMu, COMyTCTBYIOIIUMH OTBETY; JOMMYCKAECT B OTBETE HEIOUYETHI,
KOTOPBIE JIETKO UCITPABJISIET MO0 TPEOOBAHUIO YUUTEIIS.

Iogbluennwtii yposens (oyenka «4») BHICTABISCTCS, €CITH YYAITANCS:

v/ IOKa3bIBAaeT 3HAHWE BCETO M3YYEHHOIro yd4eOHOro Marepualia; JaeT B
OCHOBHOM TIPaBUJIbHBINA OTBET;

v/ y4eOHBIIi MaTepWan u3jgaraeT B  OOOCHOBAHHOM  JIOTHUYECKOM
MOCJIE0BATEILHOCTH C TPUBEACHUEM KOHKPETHBIX MPUMEPOB, IpU
ATOM JIOMYCKAET OJIHY HETPyOyI0 OIIMOKY MUJTK HE O0Jiee IBYX HEA0UETOB
B HCIIOJIb30BaHUN TEPMUHOJIOTHH YU4EOHOTO TIPeIMETa, KOTOPHIE MOKET
UCITPaBUTh CAMOCTOSITENILHO; aHATM3UPYET U 0000IIaeT TEOPETUICCKUI
MaTtepuan;

v/ OCHOBHBIE NIPABMJIa KYJILTYPBI YCTHOM peUw;



v IpUMEHSET YIOPAMOYEHHYIO CHCTEMY YCIOBHBIX OOO3HAYEHUM NpH

BEJICHUH 3aIKMCEN, COITPOBOKIAOIINUX OTBET;
baszoeuviit yposenv (ouenka «3»), BBICTABISETCS, €CIU yUaITUNCS:

v JIEMOHCTPHUPYET YCBOCHHE OCHOBHOTO  COJEPXKaHHS  y4eOHOTO
MaTepuana, MMeeT MpoOebl, HE MNPENATCTBYIOIINUE JalbHEeHIeMy
YCBOCHUIO y4eOHOT0 MaTepuania;

v IpHUMEHSIET TIOJIydCHHbIE 3HAHWMS IPH OTBETE Ha BOIPOC, AHAJIM3E
NPEMJIOKEHHBIX CUTyalluid 10 00pasily; JOMyCKaeT OMMOKH B
UCIIOJB30BaHUM TEPMUHOJOTUM YYEOHOTO TIpEAMETa; IOKa3bIBACT
HEJIOCTATOYHYIO C(HOPMUPOBAHHOCTH OTAEIBHBIX 3HAHUN U YMEHMUIA;

v BBIBOJBI W OOOOINEHHS apryMEHTHPYeT clabo, IOMYyCKaeT B HHX
OLIMOKM; 3aTpyAHSETCs MpU aHajau3e MU 0000ImEeHHH y4eOHOro
Marepuana;

v’ JaeT HENOJIHBIE OTBETHI HAa BOIPOCHI YYHUTEIS WM BOCIIPOM3BOIUT
COJIep>KaHUE paHee MPOUYUTAHHOTO y4eOHOTO TEKCTa, ¢1ab0 CBSI3aHHOTO
C 3aJIaHHBIM BOIIPOCOM;

v’ HCIONB3yeT HEYIOPSIOYEHHYIO CUCTEMY YCIOBHBIX 0003HAYEHUN MpH
BEJICHUM 3aIKCEN, COMPOBOKIAIOIINX OTBET.

Hus3kuit ypoeens (ouenka «2») BbICTABIISIETCS, €CJIM yUaIIUNACS:

v’ He pacKpbUl OCHOBHOE COJEpXKaHHe yueOHOro mMarepuajia B Mpeiesax
MOCTaBJICHHBIX BOIIPOCOB;

v\ He yMeeT NPHUMEHATh MMEIOIIMECS 3HAHMS K PEIICHHIO KOHKPETHBIX
BOIIPOCOB U 3aJ1a4 M0 00pasily;

v’ jomyckaeT B oTBeTe Gojiee IBYX IPYObIX OIIHOOK, KOTOPHIE HE MOMKET
WCIIPABUTH JAaKe MIPU MOMOIIU YYAIIUXCS U YUUTEIIS

KPUTEPUU OLIEHUBAHMSI 11O TIPU3HAKAM TPEX YPOBHEHN
YCIIEHIHOCTHA

YPpoBHH yCHIEIIHOCTH o-0a/uIbHAsA MIKAJIA 100% - =

IIKaJaa




He JOCTUTHYT

«2Q»

He00X0MMbIl YPOBEHb KavyeCcTBEeHHAsl  OIleHKAa: 0-49%
He pemena tunoBasi, MHOTO HUKE HOPMBI,
pa3 oTpaboTaHHas 3a7a4a HEYJOBJIETBOPUTEIHHO
HeoOxoaumplii (0a30BbIid) «3»
YPOBEHb KayecTBEHHAsl  OIlEHKAa:
Pemienue TUIOBO# 3amauu, HOpMa, 3a4éT, 50-79%
MOJI00HOM TEM, YTO pellaiu YIOBJIETBOPUTEIBHO.
y’K€ MHOro pa3, TlIe YactruuHo yCIEUIHOE
TpeOOBAIMCH OTPAOOTAHHbBIE penieHue (c
YMEHHUS M YK€ YCBOCHHBIC HE3HAYUTEIIHLHOM, HE
3HAHUS BIVAIONIEN Ha pe3yJbTar
OIITMOKOM WJIH c
ITOCTOPOHHEW MOMOIIBIO B
KaKoOM-TO MOMEHT
peuieHus )
«4»
KAaYeCTBEHHAsl  OIlEHKAa:
XOPOIIIO. 80 — 99%
[TomHOCTBIO YCIICIIHOE

pemienue (0e3 ommOOK U
MOJIHOCTBIO

CaMOCTOSITEJIBHO)




IHoBbINIEeHHBIN

«4»

(mporpamMmMHbIii) ypOBEHb Ka4YeCTBEHHAd  OLEHKA:
Pemienne  HectaHmapTHOMU OJIM3KO K OTJIMYHO. 80-99%
3aJ1a4yy, rJe IoTpeOOBaAIOCH YacTtuuno yCHEUIHOE WA
a1u00 TPUMEHUTh HOBBIE penieHue (c
3HaHUA MO0 U3y4aeMOu B HE3HAYUTEJILHON OIINOKOMN
JTAaHHBI MOMEHT TEME, WIH C MMOCTOPOHHEN
aub0  y)Xe€  YCBOCHHBIC IIOMONIBI0 B  KaKOM-TO
3HAHUS W YMEHHUS, HO B MOMEHT peIIeHHUs )
HOBOW, HETIPUBBIYHON «5»
CUTYyalluU KauyeCTBeHHAasl OIIeHKAa:
OTJIUYHO. 100%
[TomHOCTBIO YCIICIIHOE
pemienue (6e3 ommbOOK u
MTOJTHOCTBIO
CaMOCTOSITEJIBHO)
MaxkcuMaJabHbIN «5»
(HeoOs3aTeIIbHBIN ) YPOBEHD Yactuuno YCIIELIHOE OtnenpHas
Pemrenne 3aJ1a4u 110 pelieHue IIKaia:
MaTepuaiy, HE (c HE3HAYUTEITHbHOU 50-69%
M3y4daBlIEeMyCsl B KJjacce, OIIMOKOM 1283071 c

rae norpeboBamuch MO0
CaMOCTOSITEJILHO  JTOOBITBIE

HOBBIC 3HAHU, 1100 HOBBIC,

MMOCTOPOHHEW MOMOIIBIO B
KaKOM-TO MOMEHT

peuieHus )




CaMOCTOSTEIBLHO «SusS5»

YCBOCHHBIC YMCHUS KayecTBeHHass ouneHka: | OraenbHas
HPEBOCXOTHO. IIKaa;
[TomHOCTEIO YCTEITHOE 70-100%

pemenne (0e3 OmMUOOK U
TIOJTHOCTBIO

CaMOCTOSITEIIBHO)

Ilpumeuanue: Ecnu 3a7anue MOBBINIEHHOTO YPOBHS YYEHHUKOM BBITIOJHEHO
MeHee ueM Ha 50%, To ommemka ne cmasumcs.

o [Ipy m3ydeHNM HOBOrO MaTepuaja (TEeKYIIHH KOHTPOJb) OTMETKA CTaBUTCS
TOJIBKO T10 KEJIAHUIO YYEHUKA.

¢ 3a KOHTPOJIbHYIO pa0OTy (TEMAaTUUECKUN KOHTPOJIb) OTMETKA CTABUTCSI BCEM,
HO YYCHHK MUMEET NPaBO B TCUCHHUE IBYX HEJEb MepecaaTh MaTepua, UCIIPaBUTh
OTMETKY.

o [I[penMeTHBIC YETBEPTHBIC OIICHKHW/OTMETKH OIPEACISIOTCS MO TEKYIUM
MPEAMETHBIM pe3yJbTaTaM Kak CpelHee apu(PMEeTHYeCKOe HAKOIIJIEHHOW OIICHKHU.

[Ipu sToM oTMeTKa 4+ paccunTbiBaeTcs Kak 4,5.

OBILIAA KTACCUPUKAIINA OLINBOK.

HpI/I OILICHKEC 3H3HHI>1, yMCHI/Iﬁ M HABBIKOB YYalllUXCA CICAYCT YUUTBLIBATH BCC

omnOku (TpyObie U HETpyObIC) U HETOUYETHI.

I'pyObIMu cuUTAKOTCS CJeAyoNHe OMUOKHU:

* HE3HAHME OIpEEeICHUS OCHOBHBIX IMOHATHH, 3aKOHOB, MPaBWJI, OCHOBHBIX
MOJIOKEHUIM Teopuu, He3HaHUE (POpPMyII, OOIIETIPUHSITHIX CUMBOJIOB 0003HAUCHUM
BEJIMYWH, €IMHUL] KX U3MEPEHUS,

* HE3HAHUE HAUMEHOBAHUMN eAUHUI] u3MepeHus (hu3nKa, XuMHs, MaTeMaTHKa,

ouonorus, reorpadus, yepuenue, Tpyaosoe ooyuenue, ObX);



* HEYMEHHUE BBIJICIIUTH B OTBETE TJIABHOE;

* HCYMEHUE TTPUMEHSATh 3HAHUS I PEIICHUS 3a7a4 U OObSICHCHUS SBJICHUM;

* HEyMCHHE JIeNIaTh BEIBOJIBI M 0000IIECHUS;

* HCYMEHHUE YUTATh U CTPOUTH Tpa(UKU ¥ PUHIIUITHAIBHBIE CXEMBI;

* HEyMCHHE TOJTOTOBHTHh YCTAaHOBKY WM JlabopaTopHOe 000pyaoBaHUE,
IIPOBECTH ONBIT, HAOMIOJCHUS, HEOOXOMUMBIC pAacueThl WJIM WCIOJIb30BaTh
MOJIYYCHHBIC JAHHBIC JISI BHIBOJIOB;

* HEYMEHHE  TIOJBh30BAThCS  IEPBOMCTOYHMKAMH,  yUYCOHHUKOM U
CIIPaBOYHUKAMU;

* HapyIICHUE TEXHWKHA OE€30MaCHOCTH, OTCYTCTBHEC CICIHAIBHONH (OPMBI
oJiex bl (YPOKU TEXHOJOTUHU, (DU3.KYIBbTYPHI);

* HEOpEXKHOE OTHOLLIEHUE K 000PYI0BaHUIO, PUOOpaM, MaTepUaIaM.

K HerpyObIM o1umOkam ciaeayeTr OTHECTH:

* HETOYHOCTh (POPMYJHUPOBOK, OMPEACIICHUM, MOHATHM, 3aKOHOB, TEOPUH,
BbI3BAHHASl HEMOJHOTON OXBaTa OCHOBHBIX NMPU3HAKOB OMPEAEISIEMOTO MOHSTHUS
WJIM 3aMEHOM OJTHOTO-ABYX M3 3TUX MPHU3HAKOB BTOPOCTEIIEHHBIMU;

* OIIMOKY MPU CHATUU MOKA3aHUN C U3MEPUTEIbHBIX IPUOOPOB, HE CBSI3aHHBIC
C ONPEIEICHUEM LIEHBI JICJICHU WKaJIbl (HAIPUMED, 3aBUCALLUE OT PACIOI0KEHHUS
U3MEPUTETBHBIX TPUOOPOB, ONITUYECKUE U AP.);

* omMOKH, BbI3BaHHbIE HECOOJIOJCHUEM YCIOBUN MPOBEICHUS OIBITA,
HaOJII0/ICHUS, YCIIOBUM paboThI mpudopa, 000py10BaHMUS;

* OWMOKA B YCIOBHBIX OOO3HAYEHUAX Ha TMPUHLUUIUAAIBHBIX CXEMaX,
HETOYHOCTH Tpaduka (Hampumep, 3MEHEHHE yTJia HAaKJIOHA) | JIp.;

* HepalMOHAJIbHBIN METO/J] pELICHUS 3a]]a41 UIIU HETOCTATOYHO PO TyMaHHbIH
IJIaH YCTHOTO OTBEeTa (HApYIICHWE JIOTUKH, MOJMEHA OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENEHHBIMU);

* HepalMOHaIbHbIE METO/Ibl PA0OTHI CO CIIPABOYHOM U IPYTOil INTEpaTypoil;

* HCYMCHUC PCIIATh 3a/1a4u, BBIIIOJIHATD 3a/1laHU B O6H_IGM BUAC.



Henouyeramm sABJISIIOTCA:

* HepalMOHaJIbHbIE MPUEMbI BBIYUCICHUNW U MPeoOpa3oBaHUM, BBIMOIHEHUS
OIIBITOB, HAOJIIOICHUI, 3aJaHUI;

* OITMOKHU B BEIYUCIICHUSX (apUPMETHICCKHUE — KPOME MATEMATHKH );

* HCOPE)KHOE BBITIOJTHEHUE 3aIIMCEH, uepTexei, cXeM, Tpa(uKoB;

* opdorpadrueckue U MyHKTYallMOHHBIE OITUOKH (KPOME PYCCKOTO SI3BIK)



