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HOACHUTEJIBHAA 3AIINCKA

OBHIASA XAPAKTEPUCTHUKA YYEBHOT' O TIPEJIMETA «MATEMATHUKA>

Pabouas mporpamMma mo maremaruke s oOydaronuxcs 5—9 kimaccoB paspaboTaHa Ha
ocHOBe DenepallbHOTO TOCYJApPCTBEHHOIO O0pa30BaTENIbHOTO CTaHJIapTa OCHOBHOI'O OOIIEro
oOpa3oBanusi ¢ Yy4€TOM ¥ COBPEMEHHBIX MHPOBBIX TpEeOOBaHMIA, TPEABIBISIEMBIX K
MaTeMaTH4eCKOMYy OOpa30BaHWIO, M TPAAMLIUH POCCHHWCKOTO 0Opa3oBaHMs, KOTOpHIE
00eCTeynBarOT OBJIAZICHUE KIIIOYEBBIMH KOMIICTCHIUSMH, COCTABJISIONUMH OCHOBY IS
HETPEPBIBHOTO O00Opa30BaHUS M CaMOPA3BUTHS, a TaKXKe LEIOCTHOCTh OOMIEKYJIbTYpHOTO,
JMYHOCTHOTO W TIO3HABATENBFHOTO pPa3BHTHsI oOydaromiuxcs. B pabGodeit mporpamme ydTeHBI
uaen u nojoxxkeHus KoHuenmmu pas3BUTHsS MareMaTH4ecKoro oOpaszoBaHusi B Poccuiickoit
denepanuu.

B osnoxy mudpoBoit TpaHcpopmanmuu Bcex cdep UenoBEYECKOH JesTeNbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YE€JIOBEKOM 0e€3 0a30BOM MaTeMaTHueCcKOu
MOJTOTOBKH. YK€ B IIKOJIE MAaTeMaTHKa CIY)KUT OTIOPHBIM MPEIMETOM ISl U3YUEHHSI CMEKHBIX
IMCUUIUIAH, a TIOCie IIKOJbl peabHOW HEOOXOIMMOCTBIO CTAaHOBUTCS HETPEPHIBHOE
oOpaszoBanue, 9TO TpeOyeT MOTHOIIEHHONW 0a30BOM 0011e00pa30BaTENbHON MMOATOTOBKH, B TOM
qyclie ¥ MaTeMaTH4ecKOH. JTO 00YCIIOBJIEHO T€M, UYTO B HAIllM JHU PACTET 4MCIO Mpodeccui,
CBSI3aHHBIX C HEIMOCPEICTBCHHBIM TPUMEHEHHEM MAaTeMaTHKH: W B cdepe SKOHOMUKH, U B
Ou3Hece, M B TEXHOJOTHYECKUX O0JIACTAX, U JaKe B TyMaHUTApHBIX chepax. Takum oOpazom,
KPyr IIKOJHHHUKOB, IS KOTOPBIX MaTeMaThka MOXKET CTaTh 3HAYUMBIM TPEIMETOM,
pacmupsiercs. [IpakTuyeckass MOJ€3HOCTh MaTeMaTUKU OOYCIIOBIIEHA TeM, YTO €€ MpeaMeToM
SBIAIOTCS  (DyHIaMEHTAJIbHBIE CTPYKTYpbl HalIero MHpa: MPOCTPAaHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHBIE OTHOILEHHUS OT MPOCTEHIINX, YCBAUBAEMBbIX B HEMOCPEICTBEHHOM OIIBITE, /10
JOCTaTOYHO CJIOKHBIX, HEOOXOJMMBIX JUIsl Pa3BUTHS HAy4YHBIX W MPHUKIaAHBIX wuaeil. bes
KOHKpPETHBIX MaTeMaTHUYECKUX 3HAHWW 3aTpyJHEHO IOHHMaHWE MPHHIIMIIOB YCTpPOIiCTBAa U
WCIIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCHPUATHE U HUHTEPIpPEeTalus pazHoOOpa3HOU
COLIMANIbHOM, PKOHOMHYECKOH, MoJMTH4YecKor uHpopmaimu, mManodp@ekTuBHA MOBCEIHEBHAS
MpaKTHU4ecKas AedaTelbHOCTh. KakJoMmy 4eloBeKy B CBOEH J>KM3HM HPHUXOJIUTCS BBIIOJHATH
pacuéThl U COCTABIATH AITOPUTMBI, HAXOUTh U MIPUMEHSTH (POPMYJIIBI, BIaIeTh MPAKTHUECKUMHU
npuéMaMy reOMETPUUECKUX U3MEPEHHH U MOCTPOCHUH, YNTaTh HH(POPMAIUIO, TPEICTABICHHYIO
B BUJE TaONUI, auarpamMM M IpaduKoB, >KUTh B YCIOBUAX HEONPEICIEHHOCTH W MOHUMATh
BEPOSITHOCTHBIA XapakTep ciy4dailHbIX coObITUH. OJHOBpEMEHHO ¢ paciiupeHuem cadep
MPUMEHEHHUs] MaTeMaTUKH B COBPEMEHHOM oOmiecTBe BcE Oojiee BaKHbIM CTAaHOBUTCS
MaTeMaTHYeCKUI CTUJIb MBIILICHHS, IPOSIBIISIOMIUICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKAX.
B mpouecce u3ydeHus maTeMaTuKu B apceHan MpUEMOB U METOJOB MBIIUICHHUS YelOBEKa
€CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS MHAYKIUS U JIEAYKIHsS, 0000IIeHHe W KOHKpEeTH3alus,
aHaJIM3 U CUHTE3, KiIaccu(UKalKg U CUCTeMaTu3alus, abcrparupoBanue U aHanorus. OObeKTb
MaTeMaTHYEeCKUX YMO3aKIIOUEeHUH, MpaBuila UX KOHCTPYMPOBAHMS PACKPHIBAIOT MEXaHHU3M
JIOTMYECKUX MMOCTPOEHUH, CIIOCOOCTBYIOT BBIpaOOTKE YMEHUS (POPMYINPOBATh, 0OOCHOBHIBATH U
JIOKa3bIBaTh CYKICHHS, TEM CaMbIM pa3BHUBAIOT JIOTMYECKOE MbllIeHue. Benymas poib
MPUHAIISKAT MaTeMaTuke U B (POPMHUPOBAHUM AITOPUTMUYECKON KOMIOHEHTHI MBIIUICHUS U
BOCIMTAaHUHM YMEHMH JEHCTBOBATH 10 33JJaHHBIM aJTOPUTMAaM, COBEPIIEHCTBOBATh U3BECTHBIE U
KOHCTPYUpOBaTh HOBBIE. B mporecce pemieHus 3ajady — OCHOBOM y4eOHOU JedTenbHOCTH Ha
ypOKax MaTeMaTUKU — Pa3BUBAIOTCS TAK)KE TBOpYECKas M MPUKIIAJHAS CTOPOHBI MBIIICHHS.
OOyuenne MareMaTUKe Ja€T BOZMOKHOCTh Pa3BUBATh Y 00YYAIOLIMXCS TOUHYIO, PALIMOHAIBHYIO
1 UHQOPMATUBHYIO peyb, YMEHHE OTOMpPaTh Hanbosiee MoIXOAAIINE SI36IKOBbIE, CHMBOJINYECKHUE,
rpadpuyecKkue CpeAcTBa Ui BBIPAXKEHUS CYXJAEHUH U HArIgIHOTO UX IPEICTaBICHHUS.
Heo0x01uMbIM KOMIOHEHTOM 00Ieil KylIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS O0Iee
3HaKOMCTBO C METOJaMM IO3HAHUS JIEHCTBUTENBHOCTH, MPEJICTaBICHHE O MPeIMETe U METoax



MaTeMaTUKU, UX OTIMYUH OT METOJOB JAPYIMX ECTECTBEHHBIX M TYMAaHUTApHBIX HayK, 00
0COOEHHOCTSX MPUMEHEHHS MAaTEeMaTHKH JIJIsl pellIeHUs] HayYHBIX W MPUKIAJHBIX 3a1a4. Takum
o0pa3om, MaremaTuyeckoe 00pa3oBaHHe BHOCHT CBOW BKJIaJ B (hopMUpOBaHUE OOIIEH KyIbTYpHI
yenoBeka. 3ydeHne MaTeMaTuKy TaKkKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHHUIO YENIOBEKA,
IIOHUMAaHUIO KpacoTbl M  U3SALIECTBA MAaTEMAaTUYECKUX  PACCYXKACHUH, BOCIPHUITHIO
reoOMETPUIECKUX (HOpM, YCBOCHHUIO U CHMMETPHUH.

OEJIM WU OCOBEHHOCTHU WUW3YYEHUSA VYYEBHOI'O IIPEIMETA
«MATEMATHUKA»

[IpuoputeTHbIME LIENAMU 00yUEHHS] MaTEMAaTUKE B 5—9 Kiaccax sIBISIFOTCS:

* (¢JopMHpOBaHHWE IEHTPAIBHBIX MAaTEMaTHYECKHX MOHATUH (YUCIIO, BEIUYMHA,
reoMeTpuueckass  Qurypa, TEpeMEHHas, BEpPOSTHOCTh, (QYHKIHS), OOECIIeYHBAIONINX
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa30BaHMs 00ydaroInXcs;

* [10/1BeJIeHNE OOyYaroIINXCs Ha TOCTYITHOM JJIl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHUKUd M OKPYXKAIOLIEro MUpa, MOHMMAaHWE MaTEeMaTHKU KaK 4acTH OOIIed KyJIbTyphl
YeJI0BEYECTBA;

* pPa3BUTUE HUHTEJJIEKTYyaJbHBIX W TBOPYECKUX CHOCOOHOCTEH 0O0ydarouuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS], HHTEpeca
K U3Y4YEHHIO MaTeMAaTHKH;

=  (dopmupoBaHue (QYHKIUOHAIBHOM  MaTEeMaTUYECKON  TIPaMOTHOCTH:  YMEHHS
pacrno3HaBaTh MPOSIBICHUS MaTEeMaTHYECKUX TOHATHH, OOBEKTOB U 3aKOHOMEpPHOCTEH B
pEATbHBIX JKU3HCHHBIX CHUTYAIllUSAX W MPH M3yYECHUH JAPYrUX yIeOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCHUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIMpOBaTh MX Ha SI3bIKE MAaTEMaTHKU U CO3]aBaTh
MaTeMaTH4YeCKUe MOJIEIH, MPUMEHSTh OCBOEHHBIM MaTeMaTH4YeCKUH ammapaT JUis pelleHus
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLICHUBAThH MTOJy4YE€HHbIE PE3yIbTaThI.

OCHOBHBIE JIMHUU COJEpKaHUSI Kypca maTreMaTuku B 5—9 knaccax: «Ywucma u
BBIUUCIICHU», «Anredpa» («AnreOpandeckue BBIPAKCHUS», «YPABHEHUS W HEPABCHCTBAY),
«Dynkmuny, «l'eomerpus» («['eomerpmueckne Gurypsl W uX CcBoHCTBa», «M3mepeHue
reOMETPUUECKUX BEIMYUH»), «BepoATHOCTH M cTaTucTUKa». JlaHHBIE JTUHUU pPa3BUBAIOTCS
napajuieNibHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOW JIOTHMKOM, OJIHAKO HE HE3aBUCHUMO OJTHA OT
Ipyrou, a B TECHOM KOHTakTe M B3aumojeiicTBuu. Kpome 3Toro, ux oObequHSET JOTHYECKast
COCTaBIISAONIAs, TPAAULIMOHHO MPUCYIIAasi MaTEMaTUKE M MPOHU3BIBAIOIIAS BCE MAaTEMAaTUYECKUE
Kypcbl U coaepxatenbhble JguHud. ChopmynupoBanHoe B denepasbHOM TOCYIapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe€ OCHOBHOTO 00mero oOpa3oBaHUs TpeOOBaHHE «YMETb
ONEepUpOBaTh TMOHATUSAMH: ONpEJCIICHNEe, aKCUOMa, TeopeMa, JI0Ka3aTellbCTBO; YMEHUE
pacrno3HaBaThb MCTHHHBIC U JIOXKHBIE BBICKA3bIBAHUS, MPHUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIIAHUS BBICKA3bIBAaHUI» OTHOCUTCS KO BCEM Kypcam, a
dbopMHpOBaHHE JOTUYECKHX YMEHUH paclpeneisercss Mo BCeM rojaM OOyueHUss Ha YpOBHE
OCHOBHOTO 001ero oopasoanus. Conepkanue o0pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3yinbTaTaM OCBOCHMSI pabouell MporpaMMbl, paclpelel€HHBIM [0 TojgaM oOydyeHwus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM BOIPOCAM
oOyuaromuecs: 00palanuch HeOAHOKPATHO, YTOOBI OBJIAJICHHE MAaTEMAaTHUECKUMU TOHSATUSIMU U
HaBBIKAMH OCYILECTBIISJIOCH MOCIEI0BAaTEIbHO U MOCTYMATENbHO, C COOMIOACHUEM HpPUHIIUIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYAIMCh B OOIIYyI0 CHCTEMY MaTeMaTHYeCKHUX
NpEJCTaBICHUNA 00ydaroMXCsl, paciiupsist U yriayouss e€, o0paszys NpOYHblE MHOKECTBEHHBIE
CBSI3H.

MECTO YYEBHOT O ITIPEJIMETA «<MATEMATHUKA» B YYUEBHOM IIVIAHE

B cootBercTBUU ¢ DenepanabHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 0O0IIIEro 00pa3oBaHMsi MaTeMaTHKa SBJISIETCS 00S3aTCIbHBIM MPEAMETOM Ha JIAHHOM
ypOBHE 00pa30BaHMUsL.

B 5—9 xnaccax yueOHbI peamer «MaremaThkay TPaJUIIMOHHO M3YydaeTcs B paMKax
CIICAYIOIIMX YUeOHBIX KypCcOB: B 5—6 kiaccax — kypca «Marematuka», B 7—9 kiaccax —



KypcoB «AnrebOpa» (BKIIOYAsi SJIEMEHTHI CTATUCTHKU M TEOPUHU BEPOSITHOCTEH) U «['eoMeTpusi».
Hacrosimedd mporpamMMoil BBOJOHMTCS CaMOCTOSATENBHBIA y4eOHBIH Kypc «BeposTtHocts u
cratucTuka». HacTosmed mporpamMMoil mpeaycMaTpuBaeTcsi BbIJCICHHE B YUeOHOM IUIaHEe Ha
M3yueHHE MaTeMaTHKH B 5—6 Kiaccax 5 yuyeOHBIX 4acoB B HEJENIO B TEYCHHE KAXKAOTO Troja
oOyuenusi, B 7—9 wiaccax 6 y4eOHBIX YacCOB B HEJCIIO B TEUYCHHE Ka)JIOTrOo roja oOydeHwus,
Bcero 952 y4eOHbIX yaca.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O NPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O ObPA30OBAHUSA

OcBoenne yuebHOrO mpenMera «MareMaTrruka» JTOJDKHO 00ecreYrBaTh JNOCTHKCHHUE Ha
YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs CIEAYIOIUX JUYHOCTHBIX, METAlpPEAMETHBIX U
MpeAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YNbTAThl OCBOEHHUS MPOTPaMMBbI ydeOHOTro mpeameTa «MareMaTuka
XapaKTepU3YIOTCS:

IMaTpuoTHyecKoe BOCIUTAHME: MPOSBICHUEM HHTEpPECAa K MPOILIOMY M HACTOALIEMY
pOCCHICKOM  MaTeMaTUKH, LEHHOCTHBIM OTHONIEHHEM K JIOCTHKEHHSM POCCHUUCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAaHUIO ATUX TOCTHKECHUH B
IpYTUX HayKaxX v MPUKIATHBIX chepax.

I'paxxmanckoe ¥ 1yXOBHO-HPAaBCTBEHHOE BOCHHMTAHME: TOTOBHOCTHIO K BBITIOJTHEHHUIO
00s13aHHOCTEN TpaXJaHWHA W peaM3allid €ro IpaB, MPEACTABICHHEM O MaTeMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUH, TMPOIEAYp T'PaKIaHCKOTO
obmecTBa (BBIOOPBI, OMPOCHI W TP.); TOTOBHOCTHIO K OOCYXICHHUIO AITHYECKUX MPOOJIEM,
CBSI3aHHBIX C TIPAKTUYECKUM TMPUMEHEHHEM JOCTI)KCHHH HayKd, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX MPHUHIIUIIOB B ACSTEIBHOCTHA YUYEHOTO.

TpynoBoe BocMTaHME: YCTAHOBKOM Ha aKTMBHOE y4acCTHE B PEUICHUU MPAKTUYECKUX
3a7ad  MaTeMaTU4YEeCKOM  HANpaBICHHOCTH, OCO3HAHMEM BAXXHOCTHM  MAaTeMaTU4YeCKOIo
o0pa3oBaHUs HAa NPOTSHKEHUM BCEH JKU3HM Ui YCIEUTHOW Mpo(ecCHOHaIbHOW ACSITETbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHUN; OCO3HAHHBIM BBHIOOPOM U MOCTPOCHHEM HHIUBUIYAIbHOMN
TpaekTopuu 0Opa30oBaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
MMOTPEOHOCTEH.

JcTeTHYeCKO0e BOCIHMTAHME: CIIOCOOHOCTHIO K SMOIMOHAIBHOMY M 3CTETHUYECKOMY
BOCIIPUATHIO MaTEMaTHYECKUX OOBEKTOB, 3ajlay, PELICHUH, pPacCyXICHUI; YMEHHIO BUJIETh
MaTeMaTHYE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTM HAY4YHOr0 IO3HAHMS: OPHEHTAIMEH B JEATEIIBHOCTH HA COBPEMEHHYIO
CHUCTEMY Hay4yHBIX TMpEICTAaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YelOBEKa,
npUpoAbl M oOIIecTBa, MOHMMAaHHEM MAaTEMaTH4YeCKOW HayKHM Kak cdepbl 4YeloBeuecKOon
NESATENbHOCTH, 3TAloOB €€ Pa3BUTUS WM 3HAYMMOCTHU JUIsl Pa3BUTHS LMBHIM3ALMH; OBJIAICHUEM
SI3bIKOM MaTEMaTUKM W MAaTEMaTUYeCKOW KyJIbTYpOl Kak CpeACTBOM IIO3HAHUS MUDA;
OBJIQJICHHEM MPOCTEHIIIMMU HAaBbIKAMH UCCIIEA0BATEIbCKOMN ACSITEIIbHOCTH.

dusuveckoe BOCHUTAHHE, (JopMHUPOBaHHE KYJIbTYPbI 310POBbSI U IMOLHOHAIBLHOIO
0/1aronoJIy4usi: TOTOBHOCTBIO IIPUMEHSATh MAaTEMaTUYECKHWE 3HAHMUS B HHTEpPEcax CBOETO
3JI0pPOBbS, BEIECHUS 3J0pOBOT0 00pa3a >KU3HU (310pOBOE MUTAHHE, COATAHCHPOBAHHBIN PEXUM
3aHSATUM W OTAbIXa, peryilspHas ¢u3nyeckas aKTUBHOCTH); C(HOPMHPOBAHHOCTHIO HABBIKA
peduiekcun, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO e MpaBa APYroro 4eioBeKa.

JK0JI0rHYecKOe BOCIUTAHUE: OPUEHTAIIMEN HA TPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUU
JUIS pelleHus 3a/1a4 B 00JIaCTH COXPAaHHOCTH OKpYKaroIllel cpepl, MIaHUPOBAHUS MOCTYNKOB U
OIICHKH WX BO3MOXKHBIX MOCIEICTBHH Al OKPYXAlOIIe Cpelbl; OCO3HAHHWEM TJI00aIbHOTO
XapakTepa dKOJOTHYECKUX MPoOJieM U MyTel uX penieHusl.

JIMYHOCTHBIE pe3yJabTaTbl, oO0ecleYyHBaOIIHE AJANTANMI O00y4YaluIerocs K
U3MEHSIIOIMMCS YCJIOBUSIM COLMAJIBLHONW M MPUPOAHOM Cpelibl: TOTOBHOCTHIO K ACHCTBUSM B
YCIOBUSAX  HEOINPEIEHEHHOCTH, IOBBILIEHUIO YPOBHS CBOEHM  KOMIIETEHTHOCTH  4epe3
MPAKTUYECKYIO JESTEIBHOCTh, B TOM YHUCIIE YMEHHE YUUTHCSA Yy APYrUX IIOJeH, mpuoopeTaTh B



COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHMs, HABBIKM M KOMIICTEHLMH W3 OIBITA JAPYIUX;
HEOO0XOAUMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HAaHHWH, B TOM 4Hcie (POpPMYIMpOBaTH HJIEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTaxX U SIBICHUAX, B TOM YHUCIIE paHEE HE U3BECTHBIX, OCO3HABATh
neuuuTel COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IUIAHUPOBAaTh CBOE pPa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK
BBI30B, TPEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIC pEIICHUS W JCHCTBUS,
(bopMynHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBHS, ((OPMUPOBATH OTIBIT.
METANPEAMETHBIE PE3YJIbTATDBI

MeranpeameTrHble  pe3yapTaTbl  OCBOEHHS ~ IPOrpaMMbl  y4yeOHOro  IpeaMeTa
«MaremaTuka»  XapakTEpHU3YIOTCSd  OBJIAJCHHEM  YHMBEPCAIBHBIMM  IIO3HABATEJIBHBIMU
JEUCTBUSAMH, YHUBEPCAIbHBIMU KOMMYHHUKATHUBHBIMH JICMCTBUSIMH W  YHUBEPCAIbHBIMHU
PETYJISITUBHBIMU JEHCTBUSMH.

1) VYHuBepcajbHble TNO3HABaTe/bHbIe AelCTBHA oOecnieunBaoT (HOPMHUPOBAHUE
0a30BBIX KOTHUTUBHBIX MIPOLIECCOB OOyYaIONINXCS (OCBOCHHE METO0B MO3HAHUS OKPYKAIOIIETO
MUpa; MPUMEHEHHE JIOTMYECKUX, HCCIEOBAaTEIbCKUX ONepauuid, yMeHHil paboTath ¢
nHpopmanuen).

ba3oBrble JIornyecKkue 1eicTBUA:

* BBIABJIATh U XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTH4YEeCKUX OOBEKTOB,
MOHATHM, OTHOIIEHHH MeXAy TMOHATUAMU; (GOPMYIUPOBATH  ONpEACNEHUs IOHSITUM;
YCTaHaBJIMBATh CYIIECTBEHHbIN NpHU3HAK KiaccU(UKallMU, OCHOBAaHUS JUIsl 000OLIeHUs u
CPaBHEHUs, KPUTEPUU IIPOBOIUMOTO aHAIN3A;

* BOCIpPUHUMATh, (POPMYIHPOBATh U MPEOOPA3OBBIBATh CYKJIEHUS: YTBEPIUTEIbHbIE U
OTpULaTeNbHbIE, €AMHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE;

* BBISBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (akTax,
JNaHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX; TMpeliaraTb KpPUTEpPUHU JUISL  BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

= JleJaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTWKH, JE€IYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

= pa3duparTh JOKa3aTelNbCTBA MAaTEMaTHYECKUX YTBEPXKIEHUN (TmpsMble H  OT
MPOTUBHOT0), MPOBOJAUTH CAMOCTOSITEJILHO HECJOKHBIE J0Ka3aTelbCTBA MaTeMaTHYECKHX
(akTOB, BBHICTPAWBATh APTyYMEHTALIUIO, IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; 0O0CHOBBIBATD
cOOCTBEHHBIE PACCYKICHUS;

= BBIOMpaTh cHocoO pemieHus ydeOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAUIMH C Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KputepueB). ba3oBbie Hccnen0BaTeNbCKUE 1EHCTBUS:

*  HUCIOJBb30BATh BONPOCHI KAaK  MCCIEAOBATEIbCKUNW  MHCTPYMEHT  IMO3HAHUS;
dbopMynupoBaTh BOMPOCH, (UKCUPYIOLIME MPOTHBOpPEUHE, MPOOJIeMy, CaMOCTOSTEIbLHO
yCTaHaBIUBAaTh UCKOMOE U JaHHOE, (JOpMUPOBATH TUIIOTE3Y, API'YMEHTHUPOBATH CBOIO MO3UIIHIO,
MHEHHE;

* [POBOAMUTH IO CAMOCTOSITEJIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIN SKCIIEPUMEHT,
HEOOJBIIOE HCCIEAOBaHWE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4ecKoro oOBeKTa,
3aBHCUMOCTEN 00BEKTOB MEXy CO0O0I;

=  caMOCTOSATENbHO (opMyaupoBaTh O0OOOLIEHHS U BBIBOJBI IO  pe3yJbTaTaMm
MPOBEAEHHOTO  HAOJIOAEHUS, WCCIIEAOBaHMs, OLIEHUBAaTh JOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 0000IIEHMIA;

* IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IIPOLECCA, a TAKXKE BBIIBUIaTh IIPEIIIOJI0KECHUS
0 €ro pa3BUTUH B HOBBIX ycioBHsX. PaboTta ¢ mHpopmanueit:

* BBIABIATH HEJOCTATOYHOCTh W M30BITOYHOCTh MH(OPMAIUH, TAHHBIX, HEOOXOIUMBIX
JUISL PELIEHUS 3a1a4H;

* BBIOMpATh, aHAIM3UPOBATH, CHCTEMATH3WPOBATH M WHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3IUYHBIX BUJIOB U JOPM MpeEACTaBICHUS;



= BEIOMpaTh popMy mpeacTaBiIeHUss HHYOPMALMK U WILTIOCTPUPOBATH pPelIacMble 3a1a4u
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

* OLIEHMBATh HAZAEKHOCTh MHPOPMALUU TIO KPUTEPHUSAM, MPEATIOKEHHBIM YUUTEIIEM WIIH
c(OpMYIMPOBAHHBIM CAMOCTOSTENHHO.

2) YHuBepcajibHbIe KOMMYHUKATHBHbIE elcTBUA o0ecneunBaroT
c(hOPMHUPOBAHHOCTH COITUATBHBIX HABBIKOB O0YJarOIIHXCS.
Oo0menue:

® BOCIIpMHHUMATh " (1)OpMyJ'II/Ip0BaTI> CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMU U LECIAMU
O6HI€HI/I$I; SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M HNHCBMCHHBIX
TEKCTax, JdaBaTb MOJACHCHUA 110 XO4Yy pClICHHA 3ala4yud, KOMMCHTUPOBATH HOHy‘IGHHBIfI
pe3ybTarT;

* B X0J1¢ 0OCYXJIC€HUsI 3a1aBaTh BOMPOCHI 1O CYIIECTBY OOCYKIa€MOU TEMBI, TPOOIIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATh HACH, HALCICHHBIC HA IOWCK PCHICHUA; COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UINI; B KOPPEKTHOU hopme popMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

" NPCACTABJIATH PE3YJbTAThl PCUHICHUA 3ada4d, SKCIICPUMCHTA, UCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopMmaT BBICTYIUIEHUS C Y4YETOM 3a7ad  MpPE3eHTalud U
ocobenHoctel aynutopur. COTpyIHUUYECTBO:

* IOHUMAaTh ¥ UCIIOJIb30BATh IPEUMYIIIECTBA KOMAHIHOW U MHAWBHUIyaJIbHOM pabOThI IPU
penieHnr yaeOHBIX MaTeMaTHUECKHIX

" 3aJda4; HOpUHUMATb LEJIb COBMECTHOU ACATCIIBHOCTH, IINIAHUPOBATH OpPraHU3aluro
COBMECTHOW pPabOThI, pacrpeiensaTh BUIbI paldOT, JOTOBAPWUBATHCS, OOCYKIATh MPOIECC H
pe3ynbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKUX JTFOJICH;

* YJaCTBOBAThH B IPYIIOBHIX (hopMax paboThI (00CykaeHHs, 0OOMEH MHCHHUSIMH, MO3TOBBIC
HITYPMBI U Jp.); BBIIOJHATH CBOIO YaCTh pabOThl M KOOPAUHUPOBATH CBOU JIEHCTBUS C APYTUMU
YJieHaMd KOMaH/bl; OIICHHBAaTh KAyeCTBO CBOETro BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) VYHuBepcajbHble PperyJjsiTHBHble JeHCTBHsS oOecreunBaroT (OpPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U )KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranuszanms:

* CaMOCTOATEJbHO COCTaBIATh IUIAH, AJTOPUTM pElIeHUs 3aJaud (WM €ro 4YacTh),
BBIOMpATH CIOCO0 pemieHHsl ¢ y4€TOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEUICHH ¢ y4ETOM HOBOI HH(OPMALIUU.

CaMOKOHTPOJIb:

* BJAJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI IIpoliecca U pe3yibTaTra perieHus
MaTeMaTH4eCcKOH 3a7auu;

* IPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUH 3aJa4d, BHOCUTH
KODPEKTUBBl B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OLIUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

* OLIEHUBATh COOTBETCTBHE pe3yNibTaTa JAEATEIbHOCTU MOCTABICHHON LEIH U yCIOBUSM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WM HEJOCTUKEHUS LEIH, HAXOIUTh OIHUOKY, 1aBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

MNPEJMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHus [IpuMepHoit paboyeil mporpaMMbl Mo MaTeMaTHKe
MIpPeJICTaBJICHBI M0 rojaM OOyueHHUs B CIEAYIOIIMX pa3jeiaxX MporpaMMbl B paMKaxX OTAEITBHBIX
KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B 7—9 kimaccax — KypcoB «Amnrebpan,
«["eomeTrpus», «BepoATHOCTh U CTaTUCTHKA». Pa3BUTHE NOTHYECKUX MPEACTABICHUIN U HABBIKOB
JIOTUYECKOTO MBIIIJIEHHS] OCYIIECTBIISCTCS Ha TMPOTSHKEHUH BCEX JIET OOy4YeHHsS B OCHOBHOU
IIIKOJIE B paMKax BCEX Ha3BaHHBIX KypcoB. [Ipenmnonaraercs, 9To BEIMYCKHUK OCHOBHOM IIIKOJIBI
CMOXKET CTPOWTH BBICKA3bIBAaHWS W OTPHIIAHUS BBICKA3bIBAHUI, pACIIO3HABATh WCTHUHHBIE U
JIO)KHBIE BBICKA3bIBAHUS, MPHUBOJUTH TMPUMEPHl U KOHTPIPHUMEPHI, OBIAACET MOHATUSIMHU:



OTpeNieNieHne, aKCHuoMa, TeopeMa, JO0Ka3aTelIbCTBO — W HAYYUTCS HCIOJIb30BaTh HMX IMpH
BBITIOJTHEHUH YI€OHBIX M BHEYYEOHBIX 3a/1a4.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «<MATEMATHUKA» 5—6 KJIACCbI
HEJA U3YYEHUS YYEBHOI'O KYPCA

[TpuopureTHBIMH LENIAMU 00YYEHUSI MaTeMaTHKE B 5—6 KJlaccax sBIISIOTCS:

* OpOAOJDKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMATHUECKUX TOHATHHA (YUCIIO, BEIWYHHA,
reoMeTpudeckas  ¢urypa), O0OECIEUHBAIOIINX MPEEMCTBEHHOCTb W  IEPCIEKTUBHOCTH
MaTeMaTH4eCKOro 00pa3oBaHuUs 00yJaroIIUXCs;

* Pa3BUTHE MHTEIUICKTYAJIBHBIX U TBOPUYECKUX CIIOCOOHOCTEW OOYydJaroUIMXcsl, MO3HABATEILHOU
aKTUBHOCTH, UCCIIEIOBATEIILCKIX YMEHHIA, MHTEpeca K U3yYCHUIO0 MAaTEeMaTHKH;

* mojBeAeHHE OOy4aromMXCs Ha JOCTYIIHOM JUIi HHX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMAaTHUKU U OKPYKAIOIIETO MUPA;

* (QopmupoBaHue (GYHKIIMOHATIHHON MaTeMaTHYeCKOH T'PAaMOTHOCTH: yMEHHs pPaclo3HaBaTh
MaTeMaTH4YeCKue OOBEKTHI B PEATBHBIX KU3HEHHBIX CHUTYAlUsX, IPUMEHATH OCBOCHHBIE YMEHUS
IUTSL pemIeH sl TIPAaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATH TTOJYYSCHHBIE PE3YIIbTaThI
Y OLIEHMBATh UX HA COOTBETCTBHE MPAKTUICCKON CUTYAIIHH.

OcHOBHBIE JINHUU COJEPXKAHUS Kypca MaTeMaTHKU B 5—o6 Kiaccax — apu@meTnyeckas
W TeoMeTpHYecKas, KOTOpble pa3BUBAIOTCS TapaJUIeNbHO, KaXJas B COOTBETCTBHH C
COOCTBEHHOW JIOTHIKOW, OJHAKO, HE HE3aBUCHMO OJ[HA OT JPYroid, a B TECHOM KOHTaKTe M
B3aMMOJICHCTBUH. Takke B Kypce IPOHWCXOIUT 3HAKOMCTBO C DJJIEMEHTAaMH aireOpbl H
OTHCATENIFHONH CTATUCTHKH. N3ydyenne apudmMeTHdeckoro marepuana HAYMHACTCS CO
CHCTEMaTH3aIllY U Pa3BUTH 3HAHWH O HATYPAIBbHBIX YHCIIAX, MOJYYCHHBIX B HAYAIBHOM IITKOJIE.
[Ipy >TOM COBEpIICHCTBOBAHWE BBIYHCIUTEIBHON TEXHUKH ¥ (OpMUpOBaAHHE HOBBIX
TEOPETUYECKUX 3HAHUNA COUYETAEeTCS C PA3BUTHEM BBIYMCIUTENBHON KYyJIbTYphl, B YACTHOCTH C
oOyueHueM IpocTermuM npuéMamM MPUKUAKI U OLIEHKH Pe3yJIbTaTOB BbIUMCICHHM.

N3ydeHne HaTypalbHBIX YHCEI MPOJIOJIKaeTcs B 6 Kjacce 3HAKOMCTBOM C HadajJbHBIMU
MOHSATUSMH TEOPUHU JIETUMOCTH. [[pyroil KpymHbIi OJIOK B coAepKaHUU apu(PMETHIESCKON JIMHUN
— 910 ApoOu. Hauano n3ydeHus: 0OBIKHOBEHHBIX M JIECATHUYHBIX IpoOeil OTHECEHO K 5 Kiaccy.
DTO0 mepBhIil 3Tall B OCBOCHUHU Jpo0Oei, KOTa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMHU,
noHATHSAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOeil B MOJHOM 00bEME
MPEIIeCTBYeT U3YUYCHUIO JECATUYHBIX ApoOei, 4TO 1enecooOpa3HO C TOYKU 3PEHUsl JIOTUKU
U3JI0KEHUS YWCJIOBOM JIMHHUM, KOTJa MpaBWia JEHCTBUH C NECATUYHBIMU JPOOSIMH MOKHO
000CHOBAaTh YK€ HW3BECTHBIMH aJIrOPUTMaMHU BBIIIOJIHEHUSI ACUCTBUM C OOBIKHOBEHHBIMU
OpoOsiMi. 3HAKOMCTBO C JECATUYHBIMU APOOSIMU PACHIMPUT BO3MOKHOCTHU JJIsl TIOHMMaHUS
00y4aroUMMUCs MPUKIAJAHOTO MPUMEHEHUSI HOBOM 3allUCU MPU U3YYCHHUH APYTUX MPEIMETOB U
MIPH MPAKTHYECKOM HCIob30oBaHuU. K 6 kiaccy oTHecEH BTOPO# Tanm B U3ydeHUU ApoOeH, rie
MIPOMCXOJUT COBEPIICHCTBOBAHHWE HABBIKOB CPaBHEHHUS M MpeoOpa3oBaHus ApoOel, ocBoeHue
HOBBIX BBIYHCIUTENBHBIX aNTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHHUI, B TOM 4HCIE
3HAYEHUH BBIPAKECHUU, COJEPkKAIIMX M OOBIKHOBEHHBIC, M JECATUYHBIC JPOOHU, YCTAaHOBIICHUE
CBsI3€M MEeXIy HUMH, pACCMOTPEHHE MPUEMOB PEIlIeHUs 3a/1a4 Ha ApoOu.

B nauane 6 wiacca MpOMCXOJIUT 3HAKOMCTBO C MOHSTHEM HporeHTa. OCOOEHHOCTHIO
U3YUYEHHs TOJIOKUTENbHBIX M OTPHUIATENbHBIX YHCEN SBISETCS TO, YTO OHM TakXe MOTYyT
paccMaTpUBaThHCS B HECKOJIBKO 3TanoB. B 6 kinacce B Havasne usydeHus Temsl «llojmoxurenbHble
U OTpULIATENIbHBIE YHCIIa» BbIAeseTcs noareMa «Llenslie yncna», B paMkax KOTOpOil 3HAKOMCTBO
C OTpULIATEIbHBIMHU YHCIAMH U JIEHCTBUSMU C MOJOXKUTEIbHBIMU U OTPULIATEIIEHBIMU YUCIIAMHU
IIPOMCXOJIUT HAa OCHOBE COJEPXKATEIbHOTO MOAXO0Jd. DTO IMO3BOJSET HA JIOCTYIIHOM YpPOBHE
MIO3HAKOMUTH YYaIIUXCsl MPAKTHUECKU CO BCEMU OCHOBHBIMU MOHSATUSIMHU TE€MBI, B TOM YHCIIE U C
NpaBUJIAMHM 3HAKOB IPH BBINOJIHEHUU apu(pMETHYeCKUX AeUCTBUM. M3ydyeHue parmoHalIbHBIX
qucel Ha 3TOM HE 3aKOHYHUTCS, a OylIeT MpOJOJDKEHO B Kypce anreOpbl 7 Kiacca, YTO CTaHeT
CJICAYIOIIMM MPOXOJIOM BCEX MPUHIUIHUAIBHBIX BOIIPOCOB, TEM CaMbIM pa3JielieHue TPyIHOCTEH
oOyieryaeT BOCIPHUATHE MaTepuana, a paclpeelieHHe BO BPEMEHH CIOCOOCTBYET MPOYHOCTH
pUOOpETaeMBbIX HaBBIKOB.



[Ipu oOyuyeHMHM pEIIEHHIO TEKCTOBBIX 33Jad B 5—6 Kiaccax HCHOJIB3YIOTCS
apudmernueckue TpUEMBI pemieHUs. TeKCTOBbIE 3ajadd, peliaeMble TMpH  OTPabOTKe
BBIYUCIIUTEIIbHBIX HaBBIKOB B 5—6 KjaccaxX, pacCMaTpPHUBAIOTCS 3aJadydl CIEIYIOUIUX BHUOB:
3a/lauM Ha JIBUKCHHE, Ha YaCTH, HA MOKYIKH, HA pab0OTy W MPOU3BOIUTEILHOCTD, HA TIPOIICHTHI,
Ha OTHOIIEHUS U mponopiun. KpoMe Toro, oOydaromuecss 3HAKOMATCS ¢ MpUEMaMHu perieHus
3a/1a4 mepedbopoM BO3MOYKHBIX BAPUAHTOB, ydaTcs padoTaTh ¢ MHPOPMAITUEH, TPEICTABICHHON B
dopme Tabmmir wid guarpamMm. B paboueil mporpamme MpemxycMOTpeHO (GopMupoBaHUE
MPOMEIEBTUYECKUX aNreOpanvecKux MpeacTaBieHuid. bykBa Kak CHMBOJI HEKOTOPOTO 4YHCIIa B
3aBUCHMOCTH OT MAaTE€MaTH4YeCKOro KOHTEKCTa BBOJMTCS TOCTENEHHO. BykBeHHass CHUMBOJIHMKA
ITUPOKO HCIIOJIB3YETCS MPEXKJIE BCETO I 3allUCH OOIIUX YTBEPXKACHUUW W TPEIIOKCHHUH,
(dbopMyJ1, B YaCTHOCTH I BEIYHCIICHUS T€OMETPUICCKIX BEIMYHH, B KQUeCTBE «3aMECTHTEIIS
qucia.

B kypce «Marematuku» 5—6 KJIacCOB TpeJCTaBleHA HarJISAHAS TEOMETpHS,
HarpaBJieHHass Ha pa3BUTHE OOpPA3HOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
M300pa3uTENbHBIX yMEHUH. OTO B@KHBII 3Tal B H3YYEHUH TE€OMETPUH, KOTOPBIN
OCYIIECTBJISIETCS. HA HArJSTHO-TIPAKTUYECKOM YPOBHE, OIMUPAETCS Ha HaIrJISAHO-00pa3Hoe
MBIIIUICHHE OO0yd4aromuxcs. bosbimas pojab OTBOAUTCS MPAKTUYECKOM NEATETbHOCTH, OIBITY,
AKCIIEPUMEHTY, MOJEIUpoBaHni0. OOydaroniuecss 3HaKOMSTCS C TEOMETPUUYECKUMH (UTypamMu
Ha TUIOCKOCTH M B TIPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(DUTYpaITUSIMH, yIaTCs N300pakaTh X
Ha HEJIMHOBAHHOMW M KJIETUATOW Oymare, paccCMaTpHBAIOT MX MPOCTEHIIME cBOiCcTBA. B mporiecce
W3Yy4YeHUsI HArJSAHOW T€OMETPHUM 3HAHUS, TIOJIYUCHHBIC OOYJaroIIUMHUCA B HAYaJbHOUW IIIKOJIC,
CUCTEMATHU3UPYIOTCS U PACIITUPSFOTCSI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo y4eOHOMY IJIaHY B 5—6 KjaccaXx HM3ydaeTcs HHTETPUPOBAHHBIN TMPEAMET
«MaremaTHKa», KOTOPBIM BKIIIOYaeT apupMETHUECKUA MaTepuaia U HarjsgHyl0 TeOMEeTpHUIo, a
TaK)Ke MPOINEeACBTHUECKHUE CBEICHMSI U3 alreOphl, JIEMEHTHI JIOTUKM U Hayana OMUCATENIbHOM
CTaTUCTUKH.

VY4eOHbIN TUTaH Ha M3YYCHHE MAaTeMAaTHKU B 5—6 Kilaccax OTBOJUT HE MEHEe 5 y4eOHBIX
4acoB B HEJCIIO B TEUEHHE KaXJO0ro rojga oOydeHus, Bcero He MeHee 340 ydueOHBIX 4YacoB.
COILEPKXAHUE YYEBHOI'O KYPCA (110 TOAAM OBYYEHUS)

5 kuaace

HartypaabHble ynucia u HyJab HatypanbHoe uncno. Psang HaTtypanbHbix uncen. Yucio 0.
N300paxkeHne HaTypalbHBIX 4YHCE TOYKAMH Ha  KOOPJAMHATHOM (YMCIIOBOW) MPSMOH.
[To3unmonnas cucreMa cuncineHus. Pumckas Hymepanus Kak NpuMep HEMO3UIIMOHHON CHUCTEMBbI
cunciieHus. JlecatuuHas cucrema cuuciaeHus. CpaBHEHHME HATYpaJbHBIX YHCEJ, CPABHEHUE
HaTypalibHbIX uucen ¢ HynéM. CrnocoObl cpaBHeHHs. OKpyriieHHE HaTypalbHBIX YHCEN.
CnoxxeHue HaTypajbHBIX YHMCEN; CBOMCTBO HYJS NP CJIOKEHMHU. BblunTaHue Kak AEWCTBUE,
oOpaTHOE CIIOXEHHIO. YMHOKEHHE HATypallbHbIX YHCENl; CBOWCTBAa HYJIS M EAUHUIBI MPU
YMHOXeHUH. JleleHune kak neicTBue, oOpaTHOEe yMHOKeHHI0. KOMIMOHEHTHI AeWCTBUM, CBA3b
Mexnay Humu. [IpoBepka pesynbTata apudmermyeckoro aeWctBusa. llepemecturenbHoe u
coueTaTelIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS M YMHOXKEHHUS, pPaCHpeleUTeIbHOE CBOICTBO
(3akoH) ymHOXeHusa. Mcrmonb3oBaHue OykB Aiisi 0003HAYEHHS HEM3BECTHOTO KOMIIOHEHTa M
3amucu CBOMCTB apudMeTHdecKuX NercTBHi. JlenuTenu W KpaTHbIE YWCIA, PA3lIOKEHHE Ha
MHOxuTeu. [IpocTeie u coctaBHble uncna. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
octaTkoM. CTeneHb ¢ HaTypajbHBIM IOKa3aTeleM. 3alKCh YKCIIa B BUJIE CYMMBbI pa3psaHbIX
cnaraeMblx. YHCIIOBOE BbIpakeHHE. BbIUMCIIEHHE 3HAYEHUN YMCIOBBIX BBIPAXKEHUH; MOPSIOK
BBIIOJTHEHUST  AecTBUi. Vcmonb30BaHME TPU  BBIYMUCICHUAX MEPEMECTUTENBHOIO U
COYETATENbHOTO CBOWCTB (3aKOHOB) CIIOKEHHUS U YMHOXEHUS, PaclpeleIuTeNIbHOTO CBOMCTBA
YMHOKEHHUSI.

Jpo6u I[IpencraBnenue o Apodu Kak crmocode 3amucu 4acTy BeNuIrHbl. OOBIKHOBEHHBIE
npo6u. [IpaBuibHBIE U HETIpaBWIbHBIE TpoOu. CMmerianHas ApoOb; MpeacTaBIeHHe CMEIIaHHON
IpoOu B BUJE HEMPABUILHOM IPOOU U BBIACTICHHE €TI0 YaCcTH YKcia U3 HEeMPaBIIbHON ApOOH.



N3o0paxkenue npoOeit ToukaMu Ha YUCIOBOU mpsiMoii. OCHOBHOE cBOMCTBO apodu. CokpamieHue
npob6eii. IlpuBenenue apobu kK HOBoMY 3HameHarento. CpaBHenue apobOeit. CroxeHuwe u
BbIUMTaHKE JpoOeil. YMHOXKEHHE U JeneHne apo0eii; B3auMHO-o0paTHbie Apoou. HaxoxneHue
YacTH 1IeJIOTO U LEJOTo 1o ero yacTu. JlecsaTuunas 3anuck Apodeit. [IpencraBnenue necsaTuaHoOR
npobu B BHUAC OOBIKHOBEHHOW. M300paskeHue NECATHYHBIX ApoOed TOYKaMU Ha YHUCIOBOU
npsimoii. CpaBHEHHE IECATUYHBIX JpoOel. Apudmerndeckue IeHCTBHA C JECATUYHBIMU
npo6simu. OKpyriIeHUE NECITUIHBIX APOOEii.

Pemienne TekcTOBBIX 3aa4 PenieHne TEKCTOBBIX 3a7ad apU(PMETHYECKUM CIIOCOOOM.
Pemienne mormyeckux 3amad. Pemenme 3amad mepeOOpoM BceX BO3MOXKHBIX BapUaHTOB.
Wcnonb3oBaHue mpu pelieHuu 3anad Tabaul U cxeMm. Pemienue 3amay, cojeprkaniux
3aBUCHUMOCTH, CBSI3BIBAIOLUE BEJIUYMHBI: CKOPOCTb, BPEMS, DPACCTOSIHUE, II€HA, KOJIMYECTBO,
CTOMMOCTb. EMHMIIBI M3MepeHusi: Macchl, 00bEMa, LEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13p MEXy €IMHULIAMU U3MEPEHUS KaKJI0M BelIMYMHBI. PeleHnre oCHOBHBIX 3aJjad Ha poOu.
[IpencraBnenue qaHHBIX B BUE TaOJIULL, CTOIOYATHIX JHarpamm.

Harnsaanas reomerpust HarnsnHele npeacraBieHus o gurypax Ha IJIOCKOCTH: TOUKa,
npsiMasi, OTPE30K, Jyd, YroJj, JIOMaHasi, MHOIOYTOJIbHHK, OKPYXHOCTb, Kpyr. Yrous. IIpsmoi,
OCTpBIM, TYNIOW M pa3BEPHYTHIM yribl. JUIMHA OTpe3Ka, METPUYECKUE €IUHHULBI JUIMHBL. J[IrMHa
JIOMaHOHM, MEepUMETP MHOTOYrojibHUKa. l3MepeHne UM MOCTpoeHHE YIJIOB C IMOMOUIBIO
TpaHcnoptupa. Harmsanele mnpexacraBieHuss o (¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJbHUK;
MPSIMOYTOJIbHUK, KBaJpaT; TPEYroJIbHUK, O paBeHCcTBe ¢uryp. M3obpaxenue ¢uryp, B ToM
yuciie Ha kieTdaroil Oymare. [loctpoenne koHpurypanuii u3 yacreid npsMoi, OKpy>KHOCTH Ha
HETMHOBAaHHOM W  Kkieryato Oymare. Hcmonp3oBaHMe CBOWCTB CTOpPOH W YIJIOB
MpsIMOYTOJIbHUKA, KBajpaTta. [lnomans mpsiMoyronbHUKa U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX
U3 MPSMOYTOJBHUKOB, B TOM uucie (puryp, n3o0pak€HHbIX Ha KieTyaToi Oymare. EnuHHIIBI
u3MepeHus miuowmaau. HarnsaHele mpeacTaBieHHsT O  MPOCTPAHCTBEHHBIX — (UTypax:
MPSIMOYTOJIBHBIM ~ TapajuieNienunes, Ky0, MHOTOTpaHHHKU. M300pakeHne MpoCTeHImx
MHOTOTpaHHUKOB. Pa3BépTku kyba u mapamnenenunena. CoznaHue Mojenaeil MHOTOIPaHHUKOB
(u3 Oymaru, mMpoOBOJIOKH, TIACTHIIMHA U Ap.). OOBEM IPsIMOYTOJBHOTO Tapajljieenuneaa, Kyoa.
Equnauns! uamepenust oobEéMa.

6 kiacc

Harypaabnble unciaa ApudmeTnieckue NEHCTBHS ¢ MHOTO3HAYHBIMU HaTypajbHBIMU
yrcnaMu. UUClioBble BhIpaKEHUS, MOPAIOK ACUCTBUM, HCIONb30BaHHEe CKOOOK. Mcnonb3oBanue
IIPU BBIYUCIICHUSAX MEPEMECTUTEIHLHOTO U COUYETATEeNIbHOTO CBOWMCTB CJIOXKEHHUS M YMHOXKEHUS,
pacnpeenuTeNbHOTO CBOMCTBAa yMHOXeHUs. OKpyrieHue HaTypalbHbIX 4Hcel. JlenuTenu u
KpaTHbIE YHCIIa; HauOOJBIINKA 00U NenuTenb U HauMeHbllee oluiee KpartHoe. JlemumocThb
CYMMBI U mipou3BeieHusl. [lenieHne ¢ OCTaTKOM.

JApoou OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JApoOH, COKpalleHue JIpoOei.
CpaBHeHue u ymnopsaouuBaHue apoOeil. Pemienue 3aay Ha HAXOXKJIEHHE YaCTH OT LEJIOTO U
LeJoro Mo ero 4yactu. J[poOHoe yucio Kak pe3ynbTaT AeneHus. [IpeacraBneHue aecATUYHOU
Ipobu B BUJE OOBIKHOBEHHOH APOOU U BO3MOKHOCThH MPEJCTABICHUS OOBIKHOBEHHOU IpoOH B
BUJle AecaTUyHOU. J[lecsiTuunpie apoOM U MerTpuyeckas cuctema mep. Apudmernyeckue
JEUCTBUS M YKMCIIOBbIE BBIPAXKEHUSI ¢ OOBIKHOBEHHBIMH U JAECATHUHBIMU J1poOsiMu. OTHOILIEHHE.
Jlenenue B JaHHOM OTHOIIeHUH. MaciuTal, mponopuus. Ilpumenenne nponopiuii npu permeHuu
3agau. [loHaTue mporeHTa. Boruncnenue npoieHTa oT BEJIMYMHBI U BEJIMYUHBI M0 €€ MPOLIECHTY.
BeipaxkeHne NpoIEHTOB NECATUYHBIMHU JpoOsiMu. PerieHue 3amad Ha mpoueHThl. BoipaxeHue
OTHOIIEHMSI BEJIMYUH B IPOILICHTAX.

IHoso:kuTeIbHBIE M OTpULATEIbHBbIe 4YHcaa [lonoxuTenbHble W OTpHUILIATENIbHBIE
yucna. lLlensle ymcnma. Moaynab uMcna, reoMeTpuYeckass HHTEpIpeTalus MOAYNsS YHucla.
N300paxenue yricea Ha KOOpIUHATHOW mpsMoil. YucioBble mpoMexyTku. CpaBHEHHE YHCEIL.
Apugpmernueckue 1eiCTBUS € TOJI0KUTEIBHBIMU U OTPULIATEIbHBIMU YHcIaMu. [IpsiMoyrobHast
cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KOoopauHAThl TOUKM Ha IUIOCKOCTH, abcuucca M OpAuHATa.
IToctpoenue Touek u Guryp Ha KOOPIAUHATHON TIOCKOCTH.



BykBennble Boipa:keHusi [Ipumenenne OykB 11l 3aUCH MaTEMaTUYECKUX BBIPAKCHUN
u npemnoxenuii. CBoiicTBa apudmMeTnueckux neicTBHil. BykBeHHBIE BBIPKEHHUS M YHUCIOBBIC
IIOJCTAHOBKHA. DYKBEHHBIC DPaBEHCTBA, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTa. Dopmyisl;
(dopMynbl mepuMeTpa W IUIOHIAAN MPSIMOYrOJbHHMKA, KBajpaTa, 00bEMa Mapajuiefienuneaa u
KyOa.

Peumtenne TekcTOBBIX 3aa4 PemieHne TEKCTOBBIX 3a1ad apuPMETHIECKHM CIHOCOOOM.
Pemenne mormyeckux 3amad. Pemenme 3amad mepebOpoM BCeX BO3MOXKHBIX BapUaHTOB.
Pemrenne 3amau, copepKamumx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIWYUHBI: CKOPOCTb, BpeMs,
paccTosiHUE; LI€HA, KOJIMYECTBO, CTOUMOCTb; MPOU3BOIAUTEIBHOCTb, BpeMs, 0OBEM pabOTHI.
Enuaunbsl u3MepeHusi: Macchl, CTOMMOCTHU; PAcCTOSIHUS, BpEeMEHH, CKOpocTH. CBA3b MEXIy
€AVHULAMH W3MEPEHHsI KaXJIOM BEIWYMHBL PelleHue 3anad, CBA3AHHBIX C OTHOULICHHEM,
MIPOMOPLIMOHAIIBHOCTbIO BEJIMYMH, IPOLIEHTAMH; pEIIEHWE OCHOBHBIX 33aJad Ha Jpodu u
npoueHThl. OLeHKa U IPUKKIKA, OKpyTieHue pe3ynbrara. CocTaBieHne OYKBEHHBIX BbIPaKEHUIN
o ycioBuio 3amaun. [IpeacraBieHne JaHHBIX C MOMOIIBI0 Tadiuil U auarpamm. CtonGdarbie
JUarpaMMbl: YTEHUE U IOCTpOoeHUE. UTeHne KpyroBbIX JUarpaMm.

Harnsaanas reomerpus HarnsnHele npeacraBieHus o purypax Ha IJIOCKOCTH: TOYKa,
nmpsiMasi, OTPE30K, JIy4, YroJ, JIOMaHas, MHOTOYI'OJIbHHMK, YETBIPEXYIOJIbHUK, TPEYrOJIbHHUK,
OKPYXXHOCTb, Kpyr. B3ammHOE pacnoiyiokeHue IBYX MNPsSMBIX Ha IUIOCKOCTH, IapajulesIbHbIE
MpsIMbIE, TMEPIEHIUKYISIpHbIE NpsiMble. M3MepeHue pacCTOSHUNA: MEXAY ABYMsS TOYKAaMH, OT
TOYKH JI0 NMPAMOW; JUIMHA MaplIpyTa Ha KBAaJApAaTHOW ceTKe. M3MepeHue U moCcTpoeHue YIiioB C
IIOMOIIIBI0  TPAaHCHOpPTHpA. Buasl TPEYroJBHUKOB: OCTPOYrOJIbHBIM,  MPSAMOYTOJIbHBIN,
TYNOYTOJbHBIN;  paBHOOEIPEHHBIN,  PaBHOCTOPOHHUH.  UeThIpEXYrojabHUK,  IpUMEpPHI
YEeTBIPEXYTOJIBHUKOB. [IpsIMOYroiapHUK, KBaapaT: HCIOJIB30BAHME CBOMCTB CTOPOH, YIJIOB,
muaroHasieid.  M3oOpaxenue reomMeTpudeckux (uryp Ha HEIMHOBAaHHOW Oymare ¢
WCIIOJIb30BAHNEM LIMPKYJIA, JIMHEWKH, YrOJbHUKA, TpaHcnoptupa. [locTpoeHus Ha kineryaton
Oymare. Ilepumerp MHoroyronbHuka. [loHsTHe muIOmamM QUIYpHI; €AMHUIBI W3MEPEHHUs
wiomagy. [IpubmmxéHHoe u3MepeHue IUIomag (GuUryp, B TOM 4YHCIIE€ Ha KBaJpaTHOM CETKe.
[TpubnnxE€HHOE M3MEpEHUe UIMHBI OKPYKHOCTH, IUIomaan Kpyra. CUMMeTpuUs: LEHTpajbHas,
oceBas U 3epkaibHas cumMmerpuu. IloctpoeHne cummerpuuHblx Quryp. Harnsagasie
IIPEJCTaBICHUS O IPOCTPAHCTBEHHBIX (Urypax: Mapajuleienunesn, Kyo, Nnpusma, NUpaMuja,
KOHYC, LWUIMHAP, 1ap U cdepa. M3o0pakeHue npoctpaHcTBeHHbIX (uryp. [Ipumeps! pazBéprok
MHOTOI'PaHHUKOB, HWIMHApa U KoHyca. Co3gaHue Mojenied MpOCTPaHCTBEHHBIX Guryp (u3
Oymaru, IpOBOJIOKM, IIacTWiMHA U Ap.). [loHsrtue oObEMa; eqUHMLBI U3MEpeHHUs 00bEMa.
O0BEM NpAMOYTroJBHOIO Napaenenunesa, Kyoa.

IJIAHUPYEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUS PABOYEMN
ITPOI'PAMMBI KYPCA (IIO TOOAM OBYYEHMUS)

OcBoenue yyeOHOro Kypca «MaremaTnka» B 5—6 Kjlaccax OCHOBHOM IIKOJIBI JIOJDKHO
o0ecreunBaTh JOCTHKEHHE CIEIYIOIIMX MPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:

5 kuace

Yucia ¥ BBIYUCTICHUSA

* [loHumMaTh M NPaBUWIBHO YNOTPEONATH TEPMMHBI, CBSI3aHHbIE C HaTypaJlbHbIMU
qucIaMH, OOBIKHOBEHHBIMH U IECATHUHBIMU JIPOOSIMHU.

= CpaBHUBaTh M YNOPSAJOUYMBATH HATypaJbHBIE YHUCIIA, CPaBHUBATh B IPOCTEHIINX
ciyyasix OObIKHOBEHHBIE IPOOH, AECATHUHBIE APOOH.

* COOTHOCUTHh TOYKY Ha KOOPAWHATHOM (YMCIOBOM) MPSMON C COOTBETCTBYIOLIUM €if
YHCIIOM U U300pakaTh HaTypajbHbIE YMCIIa TOYKAMH Ha KOOPJIUHATHON (YUCIIOBOI) IPAMOI.

* BoinonHATh apudmMeTnyeckue AeUCTBHS ¢ HaTYpaIbHBIMHU YUCIIaMH, C OOBIKHOBEHHBIMU
IpoOsSMU B MPOCTEHIIUX CITydasiX.

* BoIoONHATE IPOBEPKY, IPUKUIKY PE3YIbTaTa BBIUMCIECHUN.

= OKpyTIsaTh HATYpaJIbHBIE YUCIIA.

Pelenue TeKCTOBBIX 32124



= Pemarh TEKCTOBbIE 3a7aud  apu(METHYECKMM CIIOCOOOM U €  IOMOIIBIO
OpPraHu30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPHAHTOB.

= Pemarp 3agauu, cojaepKalllue 3aBUCUMOCTH, CBS3BIBAIOLINE BEJIUYMHBI: CKOPOCTH,
BpeMs1, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb.

= Micnionp30BaTh KpaTKue 3aluCH, CXeMBbI, TaOIHIbl, 0003HAYCHHS ITPU PELICHUH 3a/1a4.

= [losb30BaTbcs OCHOBHBIMU €IUHULAMU H3MEPEHMsSI: LEHBI, MAaCChl; PAacCTOSHUS,
BPEMEHH, CKOPOCTH; BbIpaXaTh OJHU €AUHUIIBI BEIMUMHBI YEpE3 JPYyrHUe.

= JI3B€KaTh, aHATU3UPOBATH, OIICHUBATH MH(POPMAIUIO, TIPEICTABICHHYIO B TA0JIHUIIE, HA
cTo04aToil quarpamme, WHTEPIPETHPOBATH MPEICTABICHHBIC JaHHBIC, UCIOJIH30BATH JaHHBIC
IIpU pelIeHNH 3aj1au.

Harnsanasi reomerpust

= Tlonp30BaThCsl TEOMETPUUYECKUMH TMOHATUSAMU: TOYKa, NpsMas, OTPE30K, JIyd, yroJl,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

= [IpuBoaNUTh pUMEpPH OOBEKTOB OKPYKAIOLIEr0 MHUpa, UMEIOUINX (HOPMY H3yUEHHBIX
reOMETPUYECKUX QUTYp.

= lcnonp30BaTh TEPMMHOJIOTHIO, CBSI3aHHYIO C yIJIaMU: BEpUIMHA CTOPOHA; C
MHOTOYT'OJIbHUKAMHU: YroJl, BEpPIINHA, CTOPOHA, JUArOHaJb; C OKPYKHOCTBIO: pajnuyc, JUaMeTp,
LEHTD.

= N3o0pakaTh u3yueHHbIE reoMeTpuueckrue (Urypbl Ha HEJIMHOBAHHON M KIJIETYATOMN
Oymare ¢ OMOUIBIO IIUPKYJIS U JTUHEHKH.

* HaxonuTe AMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHUEM C MOMOIIBI0 JTHUHEHKH,
CTPOUTH OTPE3KU 3aJaHHON JUIMHBI; CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajuyca.

= Hcnonb3oBaTh CBOHCTBA CTOPOH W YIJIOB MPSIMOYrOJIbHMKA, KBajapara s HUX
IIOCTPOCHHS, BBIYUCIICHNS IUIOIIAAH U IEPUMETpA.

* BeruucisaTe nepumeTp M IUIOIagb KBajapara, NpsIMOYrojbHHUKA, (QUTYp, COCTABICHHBIX
W3 TPSIMOYTOJILHUKOB, B TOM YHCIIe GUryp, n300pakEHHBIX HA KJIeTYaTOW Oymare.

= [Tos1b30BaTbCAd OCHOBHBIMH METPUYECKHMH CIMHULIAMH W3MEPECHMs JJIMHBIL, ILIOMAMIH;
BBIPAYKATh OJJTHU €IMHUILBI BETUYUHBI YEPE3 IPYTHE.

= Pacrio3HaBarh nmapasuienenunesi, Ky0, MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOpo
I'paHb, U3MEPEHUs; HAXOIUTh U3MEPEHNUs Napajuiesenumnesa, Kyoa.

* Boruncisare 00bEM KyOa, mapajiesenunea 1no 3aJaHHbIM U3MEPEHUSM, [10JIb30BaThCs
eIMHUIIAMU U3MEepEeHus 00bEMa.

= PemaTth HEC/OXKHBIC 3a7]a4U HA U3MEPEHUE N€OMETPUUYECKUX BEIMYMH B MPAKTUYECKUX
CUTYaLUsX.

6 kiacc

Yucia 1 BBIYUCTICHUSA

* 3HaTh U NOHUMAaTh TEPMMHBI, CBA3aHHBIE C PA3IMYHBIMU BUAAMU YMCEN U crocoOamu
UX 3aIIUCH, IEPEXOAUTH (€CIH ITO BO3MOXKHO) OT OJJHOW (hOPMBI 3aIIMCH YHCIA K JPYTOM.

= CpaBHMBaTh U YNOPSAAOYMBATH II€JIbl€ YMCIA, OOBIKHOBEHHbIE U JECATHUYHBIE ApPOOH,
CPaBHMBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

* BeinosnHsATh, coueTas yCTHbIE M NMUCbMEHHBbIE NPUEMBI, apu(MeTHuecKue NeHcTBUS C
HaTYpalbHBIMH U  LEJNbIMM YHCIaMH, OOBIKHOBEHHBIMH U  JIECATUYHBIMH  JpPOOSMH,
MIOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YMCIIAMHU.

* BpluMCIATH 3HAYEHUS YHUCIIOBBIX BBIPAKEHWH, BBINOJHATH MPUKUAKY U OLEHKY
pe3yibTaTta BBIYMCICHHUN; BBIIOJIHATH MPeoOpa3oBaHUs YHCIOBBIX BBIPAKEHHH Ha OCHOBE
CBOMCTB apu(pMETHYECKHUX JIeHCTBUMA.

* COOTHOCHUTH TOUYKY Ha KOOPIMHATHOW MHpPSIMOM C COOTBETCTBYIOUIMM €l UMCIOM U
n300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON MPSAMON, HAXOJUTh MOy b YUCIIA.

* COOTHOCUTH TOYKM B IPSAMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOPAMHATaMHM 3TOM
TOYKH.

= OKpyYIJIATH LIEJIble YNCHIA U JIECITUYHBIE IPOOU, HAXOAUTh PUOJIMKEHUS YHCEIL.

Yucnosbie 1 OyKBeHHbIE BBIPAKECHHS



= [JonuMaTh U ynoTpeOIATh TEPMUHBI, CBSI3aHHBIC C 3aIMCHIO0 CTENICHH YHCIa, HAXOIUTh
KBaJpaT M KyO 4YHCIa, BEIYUACIIATH 3HAUEHUS YUCIIOBBIX BBIPAKECHUH, COJIEPKAIIUX CTETICHU.

= [lonb3oBaTbcsl MpU3HAKaMU JI€IMMOCTH, pacKiaJblBaTh HATypajbHblE 4YHCIA Ha
IIPOCTbIE MHOKUTEIIH.

= [Tosib30BaThCs MacmTaboM, COCTABIATH MPOTIOPLUU M OTHOILICHHS.

= Hcnonbs3oBaTh OYKBBI [uisi OOO3HAYEHMsI YHUCEN IPU 3alUCH MaTeMaTHYECKHUX
BBIPOKEHUH, COCTABIISITh OYKBEHHBIC BBIPAKEHUS M (OPMYJIbI, HAXOJUTh 3HAYCHHUS OYKBEHHBIX
BBIPAKCHUH, OCYIIECTBIISASA HEOOX0IMMBIE TIOJICTAHOBKH U TIPE0Opa30BaHUSL.

* HaxoAUTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBbIX 32124

* PemaTe MHOTOIIIArOBBIC TEKCTOBBIC 33/1a49H ApU(YMETHICCKIM CIIOCOOOM.

= Pewmate 3agaun, CBSA3aHHBIE C OTHOILIEHUEM, IPONOPLUOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTAaMU; pelIiaTh TP OCHOBHBIE 3aJ]aul Ha JIpOOU U MPOLIEHTHI.

= Pewate 3amaum, cojepxalive 3aBUCHMOCTH, CBS3BIBAIOIINE BEIMYMHBI: CKOPOCTH,
BpeMs, pacCTOSHUE, II€Ha, KOJUYECTBO, CTOMMOCTb; MPOU3BOJUTENBLHOCTb, BpeMs, 00bEMa
paboThl, UCHIOBL3Ys apupMETHUECKUE AEUCTBUS, OLIEHKY, IPUKHU/KY; T0Jb30BaThCs €AUHULIAMU
M3MEpPEHUsI COOTBETCTBYIOIUX BETUUHH.

= CocTaBisATh OYKBEHHBIE BBIPAXKEHHUS 10 YCIOBUIO 3a/1a4H.

= V3BnekaTh MH(OpMALNIO, MPEACTAaBICHHYIO B TaOnHIaX, Ha JIMHEWHOH, cTon04aToit
WIM KPYroBOW JuarpaMMax, HHTEpPIPETUPOBAaTh NPEJCTABICHHbIE JAaHHBIE; HCIOJb30BaTh
JaHHbIE TIPU PEILIEHUH 3ajay.

= [IpeacraBnsaTe HHGOPMALUIO C TOMOIIBIO TAOIHIL, TUHEHHOHN U CTONOUATON qUarpamm.

Harasignast reomerpust

* [IpuBoauTh mpHUMeEpbl OOBEKTOB OKPYKAIOLIEr0 MHUpa, UMEIOUIUX (HOpPMY HU3yUEHHBIX
FeOMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHl PaBHBIX U CHMMETPHUUYHBIX
¢buryp.

* M300pakaTh C TMOMOIIBIO IHUPKYJS, JTUHEHKH, TPAHCIOPTHPA HA HEIWHOBAHHOW W
KJIeT4aTol Oymare W3y4YeHHBbIC IUIOCKHE TeoMeTpuueckre GUrypsl W KOHQUTYpalu,
CUMMETpUYHbIE (QUTYPBI.

= Jlonp30BaTbcs TE€OMETPUYECKUMH TOHSATUSMHU: PAaBEHCTBO (QUIyp, CHUMMETpUS,
HCI0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETpPUEH: OCh CHUMMETPHH, IEHTP CUMMETpPHUH.

* HaxoauTh BeIMUYMHBI YIJIOB U3MEPEHUEM C MOMOIIBI0 TPAHCIOPTUPA, CTPOUTH YTJIBI
3aJJaHHOM BEJNMYMHBI, T[OJb30BAThCSl MPH pEHICHUH 3aJa4 TpagyCHONM Mepoil yrios;
pacro3HaBaTh Ha YEPTEKAX OCTPbIN, IPAMOM, Pa3BEPHYTHIN U TYMOU YTJIbI.

* Boluucnare JUIMHY JOMaHOW, MEpUMETP MHOTOYTOJbHUKA, MOJIb30BATHCS €IUHULIAMU
W3MepeHus JJMHBI, BEIPAXKaTh OJHU €MHHIIBI H3MEPEHUS JUIUHBI Yepe3 Apyrue.

* HaxoauTh, UCTOJIB3YS YepTEKHBIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKY ABYMS TOUKaMH,
OT TOYKH JIO0 PSMOM, JUIMHY ITYTH HA KBaIPATHOU CETKe.

* Boruncnate miomans ¢GUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB, HCIOJIB30BaTh
pa30bueHre Ha MPSMOYTOJbHUKU, HAa pPaBHbIE (PUTYpHI, JOCTpauBaHHUE OO MPSMOYTOJIbHUKA;
MOJIb30BAThbCSI OCHOBHBIMHU €IMHULIAMU M3MEPEHUS IUIOIIAAN; BBIPAXKATh OJHU EIUHUIIBI
MU3MEPEHUS TUIOIAN Yepe3 IPYyrHe.

*= Pacmo3HaBaTh Ha MOJAENSAX M H300pKEHUSAX MUPAMUAY, KOHYC, MIHIUHJD,
MCIO0JIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

» M300pakaTh Ha KJIeT4aTol Oymare mpsiMOYTOJIbHBIN MapasuieTenue].

* Bpuuciaiath 00bEM  MPSAMOYrOIBHOTO Tapajvienenunena, Kyba, MOJIb30BaThCs
OCHOBHBIMH €IUHHUIIAMH HU3MEpeHusi 00bEMa; BBIpaKaTh OJIHM E€AWHUIBI U3MEpeHUs o0bhEma
4yepes Ipyrue.

= Pemarp HecIOXHBIE 3aJayd  HAa HAXOXJICHHUE TIEOMETPUYECKHX BEJIMYUH B
MPaKTUYECKUX

TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA

(IO TOJAM OBYYEHMUA)
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JlecsaTuuHasicucteMa
CUMUCJIEHUS.
HaTypajlbHBIX
4HUCEeIl. HarypanbHbli
ps. Yucio 0.
HarypanbHbple uncna Ha
KOOPJAMHATHOU IIPSIMOMH.
CpaBHeHUE, OKpYyIJICHUE
HATypaJIbHBIX YHUCEIT.
Apudpmernueckue
JEUCTBUSA  C
HaTypajabHBIMUA

4HCIaMH. CaolicTBa
HYJISI P CJIOKEHUU
U YMHOXEHHH CBOMCTBA
€ IUHUIIBI npu
YMHOEHHWHU.
I[TepemecTurenpHoE u
coyeTaTeJIbHOE CBOMCTBA
CIIOKEHUSA u
YMHOKEHUS,
pacnpenenuTelbHOoe
CBOMCTBO YMHOXEHUS.
Jenurenn w©  KpaTHbIE
4qycJa, pas3iioxKeHue
4yypciaa HAa MHOMXUTEJIIH.
JleneHne ¢ OCTAaTKOM.
I[IpocTteie  u cocTaBHBIE
qucia. I[Ipuznaku
nexumMocTtd Ha 2, 5, 10,
3, 9 CreneHp c
HaTypajabHbIM
IOKa3aTeyieM.

YuciaoBbele  BbIpaKE€HMUS;
OOpPSIAOK NEHWCTBUM.
Pemenue TEKCTOBBIX
3ajay Ha BCE
apudmeTudeckue
JICUCTBUS, HAa JBUKEHUE
U TIOKYNKH

Pan

bubnuoreka 1HOK
https://m.edsoo.ru/

Harnsnnas
reOMETPHUS.
JIuauun
IIOCKOCTH

Ha

12

Touka, npsamas,
OTpe30K, ayd. JlomaHas.
H3mepenune
JUIMHBI
METPHUYECKUE
U3MEPEHUSL

OTpe3Ka,
€ IMHHUIIBI
JJIAHEL.

https://m.edsoo.ru/




OKpyXHOCTb U KpYT.
[IpakTuueckas pabora
«ITocTpoeHue y30pa
U3 OKPY>XKHOCTEN». YTroil.
IIpsimoii, ocTpbIN, Tynou

u
pa3BEPHYTHIN YTJIBI.

N3mepeHne yrios.

IIpakTrueckas paboTta

«IlocTpoeHue yrios»

OObLIKHOBEHHBIE
apoou

48

HApo6s. IlpaBunbHble U
HENpaBWIbHbIE Jipoou.
OcHOBHOE CBOMCTBO
npobu. CpaBHeHHE
ipo0Oeii.

CioXxeHrue U BBIYNTAHHE
OOBIKHOBEHHBIX JIPOOCH.
CwmemranHasi 1poOb.
YMHOXKEHNE W JICJICHUEC
OOBIKHOBEHHBIX Jpo0Oeii;
B3aMMHO-0OpaTHbIE
npobu.

Penienne TeKCTOBBIX
3ajad, COJZIEpKaIIuX
npobu. OCHOBHBIC 3aJa4H
Ha apoowu. [IpumeHneHHne
OyKB IJIs 3alIUCH
MaTeMaTHYECKUX
BbIPa>XCHU U u
NpeIT0KESHUN

https://m.edsoo.ru/

Harnagunas
reoMeTpUs.
MHOroyroJibHUKH

10

MHOTOYTOJIbHUKHU.
YeThIp€XYTroJibHUK,
MNpsIMOYTOJbHHUK,
KBaJapar.

[Ipaktuueckas padbora
«ITocTpoenue
NpsAMOYTOJbHUKA

C 3aJJaHHBIMU
CTOpOHaMH Ha
HEJIMHOBAHHOM Oymare».

TpeyronabHUK.
epuMeTp
NpsAMOYTOJIbHUKA U
MHOI'OYT'OJIbHUKOB,
COCTAaBJICHHBIX U3
NpsIMOYTOJbHUKOB,
€IMHULIBI U3MEPEHUS
IJIOIIA g H. ITepumerp
MHOTI'OYTI'OJIbHUKA

https://m.edsoo.ru/

JlecaTuunbie
apoou

38

JlecsiTudHasi ~ 3amucCh
poOeii.

https://m.edsoo.ru/




CpaBHEeHHE JIE€CATHUYHBIX
poOeii.
JleiicTBus C
JICCATUIHBIMU  POOSMH.
OKpyrieHue IeCATUUYHBIX
IpoOeil.

PenieHue TEKCTOBBIX
3aj1ad, CoJepKAMNUX
npoou OCHOBHBIC 3aa4U
Ha 1poou

Harnsagnas
reomerpus. Tena

" (burypsiB
IPOCTPAHCTBE

MHoOrorpaHHHUKH. https://m.edsoo.ru/
N3o0paxenue

MHOT OTPaHHHUKOB.
Monenn
MMPOCTPAHCTBEHHBIX TEJI.
IIpssmoyronpHBIM
napaJjjeyienunes, Kyo.
Pa3zBépTku kyOa u
napaJuiesyenuIea.
[IpakTuueckas padora
«Pa3BépTka Kyba».

[loBrOopenne mn
00001enne

10

[ToBTOpEeHNE OCHOBHBIX https://m.edsoo.ru/
NOHSATUH U  METOHOB
Kypca 5 KJiacca,

00001IeHNE 3HAHU

6 KJacc

HaszBanue
pasnaesa (TeMbl)

Kypca

KoanuecTtBo

qyacoB

OcHoOBHOE cojepkaHue DJIEKTPOHHbBbIE
(uudpoBbIe)
oOpa3oBaTe/ibHbIE

pecypchbl

HarypanbHubie
qucna

30

ApudmMeTHueCKUe TEHCTBHUS C https://m.edsoo.ru/
MHOTO3HAYHBIMHU HATYpaTbHBIMU
ypciaaMu. YncioBbie

BBIPKEHUS, TOPSJIOK

JIENCTBHI, HCITOJIb30BaHNE

cko00K. OKpyriieHUue HaTypaIbHbBIX
YHUCelL.

Henutenu u KpaTHbBIC
YpCIIa; HanOOJIBIINHA 0OLIMii
JIETTUTEIb U HAaUMEHBIIIEE

oO11ee KpaTHoe.

Paznokenne dnciaa Ha MPOCTHIE
MHOXHTENH. J{eTuMOoCTh

CYMMBI Y TIPOU3BEICHHUSI.
Henenune ¢ ocratkoM. Pemenue
TEKCTOBBIX 3aJ1a4

Harnannas
reoMeTpusl.
IIpsimble Ha
IUIOCKOCTH

[eprien MKy pHbIE IPSIMBIE. https://m.edsoo.ru/
[MapannenbHbIC TPSMBIE.
PaccrostHne Mexy IBymst
TOYKaMH, OT TOYKHU JO MPSIMOH,
JUTMHA TIYTH Ha KBaJPaTHOM CETKe.




ITpumepsr HPSAMBIX B
IIPOCTPAHCTBE

Hpobu

32

OOBIKHOBEHHAS IpoOb,
OCHOBHOE CBOHCTBO ApOOH,
COKpaIieHue IpoOei.
CpaBHeHUE WU yNnopsii0YMBaHUE
IpoOei.

Hecstuunbie apo0u u
METpUYECKast crcTemMa Mep.
Apudmernueckue

NecTBUS C OOBIKHOBCHHBIMU
U JICCATUIHBIMH JPOOSMH.
Otnomenune. J[lenenve B JaHHOM

oTHolIeHuH. Macitad, mponopuusi.

[Tonsitue MPOLIEHTA.
Brrurcienue npoueHTa ot
BEJIMYUHBI U BEJIMYMHBI 110 €€
MPOIICHTY Pemenne TeKCTOBBIX
3a/1a4, CoJIepXkKaIuX Jpoou u
MPOTICHTHI.

[IpakTuueckas paboTa
«OTHOMIEHHE UTMHBI OKPYKHOCTH
K €€ TnaMeTpy».

https://m.edsoo.ru/

Harnannas
TeOMETPHSI.
CummeTtpust

OceBas cumMmertpus. LlenTpanbHas
cummetpus. [loctpoenne
CUMMETPUYHBIX QUTYD.
[IpakTrueckas pabota «OceBas
cummeTpus». CuMmeTpus B
IPOCTPAHCTBE

https://m.edsoo.ru/

Bripaxxenus
OyKkBaMu

[Ipumenenue OYKB IS

3aMucyu MaTeMaTHYeCKUX
BBIPAKECHUI u
npeuiokeHui. bykBeHHbie
BBIPAXKEHUS U YHCJIOBbIE
MOJ/ICTAaHOBKU. bykBeHHbIE
pPaBEHCTBA, HAXOXKCHHE
HEU3BECTHOTO KOMIIOHEHTA.
DopMmyJIbl

https://m.edsoo.ru/

Harnangnas
reoMeTpusl.
durypsl

Ha INIOCKOCTH

14

YeTpIpEXYTroJIbHUK, IIPUMEPDI
YEThIPEXYTOJIbHUKOB.
[IpssMOyronpHUK, KBaapar:
CBOMCTBA CTOPOH, YIJIOB,

IuaroHanem.
N3mepenne  yrios. Bunsl
TPEYroJbHUKOB.

[IepuMeTp MHOTOYrOJIBHUKA.
[Tnomans ¢urypsl. opmyisl
nepumerpa U IUIOIAa1
npsMoyrosibHuka. [pubmmkénnoe
U3MEpEeHue MIoaIu Guryp.
[IpakTuueckas pabora «I[Inomanp

Kpyra»

https://m.edsoo.ru/




[MTonoxutensHbie | 40 [enbie yrcaa. Moxyib uucia, | https://m.edsoo.ru/

u rE€OMETpHUYECKasl HHTEPIIPETALUS

OTpULIATENIbHbIE Moayns.  YucIoBbIE IPOMEKYTKH.

yucia [TosoxuTenbHbIE 51
oTpuuaTenbHble yncia.CpaBHEHNE
MOJIOKUTETIbHBIX u

OTPHIIATEILHBIX YHCETI.
Apudmerrueckue neicTBHUS

C TTOJIOKUTEILHBIMU U
OTPUIIATEILHBIMU YU CIIAMH.
Pemienue TEKCTOBBIX 3aJ1a4

[MpencraBnenue | 6 [MpsimoyronbHas cucTeMa https://m.edsoo.ru/

JTAHHBIX KOOPJWHAT Ha IJIOCKOCTH.
KoopauHatel TOYKHM Ha TIOCKOCTH,
acicca 1 opJuHaTa.

Cron0yarble U KpyroBble
JIMarpaMMBl.

[IpakTnueckas pabora
«[loctpoenne nuarpamMmmy. Pemenne
TEKCTOBBIX  3aJ1a4, COJIEPKAIINX
JIaHHbBIE, TPE/ICTABIICHHBIC B
TabnmuIax W Ha Juarpammax

Harnsnnas 9 [MpssmoyronbHbIi napayutenenunesn, | https://m.edsoo.ru/

TeOMETPHSI. KyO, TpH3Ma, TUpamMKaa, KOHYC,

durypsl MUTUHID, ap U cdepa.

B IIPOCTPAHCTBE

N3006paxeHnune npocTpaHCTBEHHBIX
buryp. [Ipumepsr pa3zBEpTok
MHOTOTPaHHUKOB, LIUJIUHAPA

u KoHyca. [Ipaktudeckas pabota
«Co3manue Monenei
IPOCTPAHCTBEHHBIX QUTYDY.

[TonsTHE 00BEMa; eIMHUIIBI
u3MepeHuss  06béMa. O0bEM
PSIMOYT OJTBHOTO

napajuienenuneaa, Kyoa, hopmysbl
00BEMa

IToBTOpEHME, 20 [ToBTOpEeHUE OCHOBHBIX MOHATHI 1 | https://m.edsoo.ru/
0000111eHHE, METOJIOB Kypca 5 u 6 KJ1accoB,
crcTeMaTH3aIHs 0000I1IeHNE U CUCTEMAaTH3AIIHS

3HAHUH.

PABOYASA IMPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCBI
HEJIX U3YYEHHUSA YYEBHOI'O KYPCA

AnreOpa sBisieTCSI OJHUM M3 ONOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHa OOecreynBaeT
U3Y4YEHHUE IPYTHX AMCLMIUIMH, KaK €CTECTBEHHOHAyYHOTO, TaK UM T'YMaHMTAPHOIO IMKIIOB, €€
OCBOEHHME HEOOXOIUMO /IS MPOAOJKEHHsT 00pa30BaHUS M B MOBCEAHEBHOM *kU3HU. Pa3zBuTHe y
oOyyaromuxcss Hay4YHbIX NPEJCTABICHUNH O TPOUCXOKICHUH M CYIIHOCTH alreOpandeckux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTHYEeCKO HayKo# SIBI€HUH U MPOLIECCOB B MPUPOJE U
oOrmiecTBe, pOJIM MaTeMaTHYECKOrO MOJEIMPOBAHUS B HAYYHOM IIO3HAHWU U B MPAKTUKE
CocoOCTBYeT (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS U KAUECTB MBIIIICHUS, HEOOXOIUMBIX
JUI aJanTaldd B COBPEMEHHOM IMdpoBoM obiiectBe. M3ydyeHue anreOpbl €CTECTBEHHBIM
o0Opa3oMm obecrieynBaeT pa3BUTHE YMEHHUs HAO0aTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KpPUTHYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHMPOBAaHHO OOOCHOBBIBATH CBOU



JEWCTBUSL U BBIBOJBI, (POPMYIHMpPOBaTh yTBepxkAeHUA. OCBOCHHE Kypca anreOpsl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIIMXCS: OHHM HCIOJIB3YIOT JEeAYKTHUBHBIE U
WHAYKTHBHBIE PacCyXACHHUs, 0000IIeHNe M KOHKPETHU3aLWI0, a0CTparupoBaHHE M aHAJOTHIO.
OOyuenne anrebpe MpennoyiaraeT 3HAYUTEIbHBIH OO0BEM CAMOCTOSTENBHON JEATEIBHOCTH
oOyyJaromuxcs, T03TOMY CaMOCTOSTEIIbHOE PEUIeHHE 3a7ad €CTECTBEHHBIM 00pa3oM SBIISETCS
peainzanuen 1esTeIbHOCTHOIO IPUHILINAIIA OOyUEH NS

B crpykType mporpammbl yueOHOro Kypca «AinreOpa» OCHOBHOM IIKOJBbI OCHOBHOE
MECTO 3aHHMMAIOT  COJEpP)KATEIbHO-METOAUYECKUE JIMHUU: «Yucina U BBIUMCICHUSD;
«AnrebpanyecKue BBIpAKECHUD); «YpaBHEHHUS U HepaBeHCTBay; «DyHkmum». Kaxmas u3 sTux
COJIEpKaTeIbHO-METOUUECKHX JIMHUN PAa3BUBAETCS HAa MPOTSHKEHUM TPEX JIET U3y4eHUs Kypca,
€CTECTBEHHbIM 00pa3oM IEpeIvieTasch U B3aUMOJCHCTBYS C IpPYrMMH €ro JUHMsIMH. B xoze
U3Y4EHHUs Kypca oOydJaroluMcs IPUXOAUTCS JIOTUYECKH pacCyXAaTh, UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH S3bIK. B CBSI3M ¢ 3TUM 1eneco00pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOpPbIE
OCHOBBI JIOTUKH, IIPOHU3BIBAIOLIME BCE OCHOBHBIE Pa3/eibl MaTeMaTHUYECKOrOo 00pa3oBaHUS U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTUYECKOTro
a3plka. TakuM o00pa3oM, MOXKHO YTBEpXKIaTb, 4YTO COJEpPKATEIbHOH U CTPYKTYpHOM
0COOEHHOCTBIO Kypca «Anredpay» sSBISETCS €ro MHTErPUPOBAHHbIN XapakTep.

Conepxanve JUHUM «Yucna W BBIYHUCICHUS» CIY)KUT OCHOBOM JUISl JTaJbHEUMIIEro
M3Y4YEeHHUS MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIMUXCS JIOTMYECKOTO MBIIUICHUS,
(OpMHUPOBAHHUIO YMEHHUSI TMOJIB30BATHCS AITOPUTMAMU, & TaKKe MPHUOOPETEHUI0 MPAKTHUECKUX
HaBbIKOB, HEOOXO/JMMBIX Ui MOBCEIHEBHOM KM3HU. PazBUTHE MOHSTHUSI O YUCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pPAlMOHAIBHBIMH W HMpPpallMOHAIbHBIMU YUCIaMH, (OPMUPOBAHUEM
MPEACTABJICHUHN O JEHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHUS YMCIOBOM JIMHUU OTHECEHO K
cTapmieMy 3BeHy oOmero oOpa3oBanusa. CoaepkaHwe IBYX aireOpanvyecKux JHHUHA —
«Anredbpanueckue BbIpaXKECHU» U «YPABHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO
y o0Oyyaromuxcs MaTeMaTHYeCKOro amnmapara, He0OOX0IMMOTo JAJIsl pelleH s 3a7jady MaTeMaTUKY,
CMEKHBIX NPEAMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 33Jad. B OCHOBHOHM IIKoj€ Yy4eOHBIN
MaTepual TpYNNHUPYeTCs BOKPYT PpAalUOHAIbHBIX BbIpaXeHUH. AsreOpa AEMOHCTPUPYET
3HAYEHUE MATEMaTHKH KaK S3bIKa JUIs TIOCTPOCHUS MAaTeMaTHUYECKUX MOJEIEH, ONNCaHUs
IIPOLIECCOB M SBJIECHUM peanpHOro Mmupa. B 3amaum oOydeHus anreOpe BXOIAT TaKke
JanbHellee pa3BUTHE AJITOPUTMHUYECKOIO MBIIUICHUs, HEOOXOAMMOro, B YacTHOCTH, MJIs
OCBOEHMs Kypca HHGOpPMATHKHM, M OBJIQJICHUE HABbIKAMM JEAYKTUBHBIX PACCyXICHUN.
IIpeoOpa3oBaHue CHMBOJIBHBIX (OpM BHOCHT CBOM crneuu(puyeckuil BKJIaJ B pa3BUTHE
BOOOpaXXeHHUs1, CIIOCOOHOCTEN K MaTeMaTHueckoMy TBopuecTBy. CozaepikaHue (pyHKIIMOHAJIBHO-
rpaduuecKoil JMHMM HAlEeJCHO Ha IOJIydeHME UIKOJbHMKAMM 3HAaHUM O (QYHKIUAX Kak
BaKHEWIIeH MaTeMaTH4ecKOd MOJeNnu M OIUCaHMS M HCCIEAOBaHUS pPa3HOOOpa3HbIX
IIPOLIECCOB M SIBJIIGHUH B Ipupoje U oOuiectBe. M3ydyeHue 3TOoro marepuana crnocoOCTBYET
Pa3BUTHIO y O0yYaroIUXCcs YMEHHs UCIOJIb30BaTh Pa3IMYHbIEC BHIPA3UTENIbHBIE CPEACTBA S3bIKA
MaTeMaTUKU — CJIOBECHbIE, CUMBOJIMYECKHE, rpaduyeckue, BHOCUT BKJIaa B (OpPMUpOBaHHE
IIPECTaBICHUM O POJIM MAaTEMATUKU B Pa3BUTHH LIMBUIIN3ALUU U KYJIbTYPBI.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMYy miaHy B 7—9 Kiaccax M3ydaercsi ydyeOHBIH Kypc «Anredpay,
KOTOPBIM BKJIIOUAET CIEAYIOUIME OCHOBHBIE pa3lesbl colepkaHusA: «Huciaa U BBIYUCICHUSD,
«Anrebpanyeckue BbIPAXKECHUNY, «YpaBHEHUS U HEPaBEHCTBay, « DyHKIMM». YueOHBIH IU1aH Ha
u3yueHue ainredopsl B 7—9 Kiaccax OTBOJUT HE MeHee 3 yd4eOHBIX 4acoB B HEJAENIO B TEUCHHE

KaXXJ0ro rojga oO0y4deHHs, BCEro 3a TpHU rojga oOyueHus — He MeHee 306 ydeOHBIX 4YacoB.
COAEPKXAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUA)
7 KJ1ace

Yuciaa v BbIYUCTIEHUS

Panuonanbuble yuciaa [Ipobu OOBIKHOBEHHBIE U JECATUYHBIC, TEPEXOJ] OT OJHOU
dopmbl 3ammcu Apobelt k napyroi. [loHATHe palMOHAaNBPHOTO YHCINA, 3alHcCh, CPaBHEHUE,
YIOPSAOYMBAHUE PAIMOHANBHBIX YHCEN. ApupMEeTHUecKue ACUCTBHS C palOHAIbHBIMU



yrciaamu. Pemenue 3a1a4 U3 peanbHOM NMPaKTHKU HA YacTH, Ha ApoOu. CTeneHb ¢ HaTypaJbHbIM
MoKa3aTeNieM: OTpeiesieHue, MPeoOpa3oBaHNe BHIPAXCHUN Ha OCHOBE onpeneneHus. [IpoeHTsl,
3alUCh TPOLIEHTOB B BUAE ApoOW M JIpoOM B BUAE MPOLEHTOB. TpH OCHOBHBIC 3a/a4d Ha
IIPOLICHTBI, PELICHUE 3aJad W3 pEalbHOM IpakTUKU. lIpuMeHeHue IpHU3HAKOB JEIUMOCTH,
pa3iIoKEHUE Ha MHOYKUTEIN HAaTypalbHBIX yncel. PeanbHble 3aBUCUMOCTH, B TOM YUCIIE IIpsMast
1 o0OpaTHast MPOMOPIHOHATEHOCTH.

Auaredpanyeckne BbIpazkeHHsi [lepeMeHHbIE, YKCIOBOE 3HAUEHUE BBIPAKEHUS C
nepemeHHo. [lpeacraBineHue 3aBUCHUMOCTHM MEXAY BEJIMYMHAMM B  BHJAE (OPMYJIBL
Boruncnenus no ¢opmynam. IlpeobpazoBanue OyKBEHHbBIX BBIPAKEHUI, TOKJIECTBEHHO PaBHbIE
BBIPAKEHUS, IIpaBWiIa peoOpa3oBaHUsl CyMM M IIPOU3BEIEHUH, MpaBUla PACKPbITUS CKOOOK U
NpUBEACHNUA TNOJOOHBIX ciaraeMblXx. CBOWMCTBAa CTENEHM C HATypaJbHBIM IOKAa3aTEJIEM.
OpHounenbl M MHOrowieHbl. CreneHb MHorowieHa. CrokeHUe, BBIYUTAHHE, YMHOXKEHHE
MHOTO4JI€HOB. POPMYIIBI COKPAIIEHHOTO YMHOKEHHMs: KBaJIpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIH.

YpaBHeHusi YpaBHeHHME, KOpEHb ypaBHEHHS, IpaBuja MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHUJIIBHOCTh ypaBHEHMI. JIMHEWHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIO KOpPHEH
JIMHEIHOTO ypaBHEHMs, pellieHne JUHEHHbIX ypaBHEeHU. CocTaBleHUE YPaBHEHU 0 yCIOBUIO
3amaun. PelreHne TEKCTOBBIX 3a/ad ¢ MOMOUIbIO YpaBHEHUM. JIMHEHHOE ypaBHEHHE C JByMs
NepeMeHHbIMU U ero rpaduk. Cuctema IBYX JMHEHHBIX YpaBHEHUU C ABYMS ME€PEMEHHBIMHU.
Pemenne cuctem ypaBHEHHI criocoOOM TMOACTaHOBKHU. [Ipumepsl perieHus: TeKCTOBBIX 3a/1a4 ¢
ITOMOIIIBIO CUCTEM YPAaBHEHHM.

Koopaunatsel u rpapuxku. dynkuuu Koopamnara Toukum Ha mnpsmoi. YUucnossle
MIPOMEXYTKH. PaccTostHme Mexay IByMs TOYKaMHM KOOpAMHATHOM mpsimoi. [IpsamoyronbsHas
cucteMa koopauHat, ocu Ox u Oy. Abcmucca U opAruHaTa TOYKHA Ha KOOPJIWHATHON TIOCKOCTH.
[Ipumepsr rpadukoB, 3amaHHBIX (GopMynamu. YreHue rpaduKoOB peabHBIX 3aBUCHMOCTEH.
[Tonsarue pynxkumm. I'paduk Gynkmuu. CpoiictBa ¢GyHkiui. JluneitHas GyHkusa, e€ rpaduk.
I'paduaeckoe pernenne TMHEHHBIX YPaBHEHU M CUCTEM JIMHEWHBIX YpaBHEHUH.

8 kiace

Yucaa u BeluuciaeHus Ksampataeiii kopeHb 3 yucna. [loHstue 06 uppamuoHaaIsHOM
gyucne. [lecatTuunple npuOIMKEHUS UppaluMOHATbHBIX uyHcel. CBoiicTBa apupMETHUYECKUX
KBaQJIpaTHBIX KOpHEH U UX MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUNH U
BblUMCIEeHUAM. JlelicTBuTenbHble yucia. CTeneHb € IENbIM IOKa3aTeleM U €€ CBOMCTBA.
CrangaptHas 3anuch uyncia. Anrebpandeckue BeipaxkeHust KBagpaTHblil TpEXUWIEH; pa3ioKeHue
KBaJIpaTHOTO TpEXwieHa Ha MHOXuTenu. AnreOpanueckas JpoOb. OCHOBHOE CBOWMCTBO
anredbpanveckoid pobu. CroxeHue, BBIYMTAHHWE, YMHOXEHHE, JEJICHHE anreOpanyecKux
npob6eii. PanimonansHblie BEIpaKEHUS U UX MPeoOpa3oBaHUe.

YpaBHenusi u HepaBeHcTBa KBanpatHoe ypaBHeHHeE, (QOopMyina KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera. Pemienune ypaBHeHUH, CBOJASAIIMXCS K JIMHEWHBIM M KBaJPATHBIM.
[Ipocreiiue npoOHO-palioOHaNbHBIE ypaBHEHUS. ['paduueckas MHTepHpeTanus ypaBHEHUH C
JNBYMSlI NIEPEMEHHBIMU M CHCTEM JIMHEWHBIX YpaBHEHUU C JByMs NepeMeHHbIMH. PemeHue
TEKCTOBBIX 3ajad airedpanveckuM crnocoOoMm. YucioBble HepaBeHCTBA W HMX CBOMCTBA.
HepaBenctBo ¢ oHON nepeMeHHOM. PaBHOCUMIIBHOCTH HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C
0JIHOM niepeMeHHOM. CHuCTeMbl JINHEWHBIX HEPABEHCTB C OJIHOM EPEMEHHOM.

®yukunu [lonarue ynkiun. O6aacTh onpeAeaeHns U MHOXKECTBO 3HaYeHUN (YHKIUH.
CnocoOb! 3amanus pyHkumid. I'paduk ynkumuu. Urenue cBOHCTB (yHKUIUHU Mo €€ rpaduky.
[Tpumeps! rpadukoB (HYHKIHHN, OTpa)arolIMX pealbHble Mpoiecchl. DyHKIUN, OMUCHIBAIOIINE
MPSAMYI0 M OOpaTHYIO MPOMOPIHOHATBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKImu y =x 2,y = x
3,y =1\x,y=|x|. [paduueckoe peureHne ypaBHeH il I CHCTEM ypaBHEHHil.

9 kJacc

Yucia 1 BBIYUCTICHUSA

JeiicTBuTe/IbHBIE YHCaa PanmoHanbHble yncia, UppalMoOHalIbHbIE YUCIa, KOHEUHbIE U
OecKOHEeUHbIE JeCATUYHbIE IPoOU. MHOXKECTBO NeHCTBUTENBHBIX YUCEN; IeHCTBUTEIbHbBIE YUCIIA



Kak OECKOHEYHbIE JeCATHYHbIe JpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXIY
MHO>KECTBOM JIEHCTBUTENBHBIX YUCET U KOOPAMHATHOH mnpsiMmoi. CpaBHEHHE NEMCTBUTEIBHBIX
qrcen, apuMeTHIecKue 1eHCTBUS C IeHCTBUTEIbHBIMH YHCIaMH.

N3mepenns, npuOIM:KeHHs], OUEHKH Pa3meppl OOBEKTOB OKPYKAIOLIETO MHUPA,
JUTUTENIFHOCTh TIPOLIECCOB B  OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HAYeHHWE BEIUYMHBI,
TOYHOCTH NpubmxeHus. Okpyrienue yucen. [Ipukuaka u olieHKa pe3yabTaToOB BBIYUCICHUN.

YpaBHeHUs M HEPAaBEHCTBA

YpaBHeHuss ¢ oaHoil mnepeMeHHo#l JluHenHoe ypaBHeHue. PemieHune ypaBHEHUH,
CBOIAIIMXCA K JHUHEHHbIM. KBagpatHoe ypaBHeHHe. PemieHue ypaBHEHUM, CBOISAUIMXCS K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. [IpuMepsl penieHus ypaBHEHHMM TPETbe U 4E€TBEPTOU
CTENEeHEN pa3IoKEHUEM Ha MHOKUTENU. Perienne qpoOHO-pallMoHaIbHBIX ypaBHEHUH. Pemienne
TEKCTOBBIX 33]1a4 aJIreOpanyecKuM METOIOM.

Cucrembl ypaBHeHHH YpaBHEHHE C JBYMs NEpPEMEHHbIMH U ero rpaduk. Pemienue
CUCTEM JIBYX JIMHEWHBIX YPABHEHUH C JByMs IIEPEMEHHBIMU. PelieHne cucreM IByX ypaBHEHHH,
OJIHO M3 KOTOpBIX JHMHEWHOE, a JIpyroe — BTOpPOM cremeHu. ['paduueckas HMHTepHpeTanus
CHUCTEMbl YpaBHEHUH C JByMsl NEpPEMEHHbIMU. PellleHne TeKCTOBBIX 3a/ad ajlredpandyeckum
CIIOCOOOM.

HepaBencrBa UncioBbsie HEPABEHCTBA U UX CBOMCTBA. PellieHne JIMHEHHBIX HEPABEHCTB
C OJHOM mnepeMeHHOW. PemieHue cucTeM JIMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOMU.
KBanparusie HepaBeHcTBa. ['paduueckas mHTEpHpeTanusi HEPAaBEHCTB U CHUCTEM HEPAaBEHCTB C
JBYMsI IEPEMEHHBIMU.

®yuxkuun Kpanpatnunas ¢ynkuus, e€ rpaduxk u cpoiictBa. IlapabGona, xoopauHaThl
BEpIIMHBI MapaboJibl, 0Cb CAMMETpUH mapadosbl. ['paduku pynkimit: y = kX, y =kx +b, y = k
x,y=x3,y=1x, y=|x| n ux cBoiicTpa.

YucaoBble MOCTEI0BATEILHOCTH

Omnpenenenne u cnocoObI 3aJaHUsl YHCJIOBBIX MHociaegoBareabHOcTeH [loHsATHE
YUCJIOBOW TIOCIIEIOBATEIBPHOCTH. 3aJaHUe TMOCIIEI0BATEILHOCTH PEKyppeHTHOH (opmymnoil u
(bopMmynoit n-ro uieHa. Apudmerndeckas 1 reOMeTpru4ecKas Iporpeccun

Apudmernueckassi W reomerpuuyeckasi mnporpeccun. Dopmynsl n-ro uieHa
apu(pMeTUYECKOW M IeOMETPUUYECKOM Iporpeccuii, CyMMbl HEepBbIX n uieHOB. M3o0paxeHue
YJIEHOB apU(PMETHYEeCKOW U TIeoMEeTpUYEecKOll Iporpeccuid TO4YKaMM Ha KOOPIAMHATHOM
IJIOCKOCTH. JINHEHWHBIN U 3KCIOHEHIMAIbHBIN poCT. CIIOXKHBIE POLEHTHI.

IJIAHUPYEMBIE TPEJIMETHBLIE PE3YJIBTATHI OCBOEHHSI PABOYEM
ITPOI'PAMMBI KYPCA (110 TOZAM OBYYEHMUA)

OcBoeHue yueOHOro Kypca «Anrebpa» Ha ypOBHE OCHOBHOIO oOIIero oOpa3oBaHUs

JOJDKHO 00ecrieuynBaTh JOCTHXKEHUE CIIeIYIOLINX IPEIMETHBIX 00pa3oBaTeIbHbIX PE3YJIbTATOB:
7 xkJace

Yucia ¥ BBIYUCTICHUSA

* BeInonHATh, coueTast yCTHbIE M MUCbMEHHBIE MPUEMBI, apudMeTHUecKue IEHCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

= HaxoauTh 3HAUY€HUS YMCIOBBIX BBIPAKEHWH; MPUMEHATh pa3HOOOpa3Hble CHOCOOBI U
NpUEMBl BBIYMCIIEHUS 3HAUEHUH JPOOHBIX BBIPAXKEHHUH, COAEP)KAIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

= IlepexomuTh OT OAHOW QOpMBI 3amucH 4YHMced K Jpyroil (mpeoOpa3oBbIBaTh
JECATUYHYIO JApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YacCTHOCTH B
OECKOHEUHYIO AECATUUHYIO IpOOb).

= CpaBHMBATh U yNOPSI0YMBATh PAllUOHAIbHBIC YHCIIA.

= OKpyTasaTh Yncia.

* BBINONHATS NPUKUAKY U OLICHKY PE3y/IbTaTa BHIYMCIECHUH, OLIEHKY 3HAUEHUI YUCIIOBBIX
BBIPAXKCHUM.

* BoINoNHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMH IT0Ka3aTEIsIMU.

= [IpuMeHATh NPU3HAKYU IE€IUMOCTH, Pa3I0KEHUE Ha MHOKUTEIHN HaTypaJIbHbIX YHCEI.



= PemaTte IpakTUKO-OPUEHTUPOBAHHBIE 3a/1auM, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYMH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYUH, ITPOLICHTAMU; UHTEPIPETUPOBATh PE3YNIbTAThl PELICHUS 33434
¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHHs

* Hcnonb3oBaTh anrebpanyeckyl0 TEPMHHOJIOTUIO M CHMBOJIMKY, TPUMEHSTH €€ B
IIpoLIecCe OCBOEHUS YueOHOTO MaTepuaia.

* HaxonuTh 3HaueHMst OyKBEHHBIX BBIPAXKEHUN MTPU 3a/1aHHBIX 3HAYCHUSIX IEPEMEHHBIX.

* BpmosHATe 1peoOpa3oBaHUs IEJIOTO BBIPAKEHHS B MHOTOWIEH IPUBEACHUEM
10I00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

* BBINOJHAT YMHOXKE€HHE OJHOWICHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOIOYJIEH,
IPUMEHATH (POPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

= OCyIIeCTBIIATh Pa3I0KEHNE MHOTOUYIEHOB Ha MHOXKUTEIM C TIOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIIEro MHOXHTENs, TPYNIHUPOBKU CJIaraéMbiX, MPUMEHEHUs! (GOpMYJ COKPAIEHHOTO
YMHOKEHUS.

= JIpuMmeHsATh mNpeoOpa3oBaHMs MHOTOYJIEHOB JUIs pEHICHMs pa3IMYHbIX 3aj1ad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

= Hcnonb3oBarh CBOWMCTBA CTENEHEW C  HATypaJlbHBIMH  TOKA3aTEsAMU IS
npeoOpa3oBaHus BEIPAKCHUA.

YpaBHeHUsS M HEPABEHCTBA

* PemiaTh JTUHENHBIE YPABHEHHS C OJHOW MEPEMEHHOMW, MPUMEHSS MTpaBUIIa Mepexoaa OT
HCXOJIHOTO YpPaBHEHMS K pPaBHOCWIBHOMY eMy. IIpoBepsTh, SBISIETCS JIM YHUCIO KOPHEM
YPaBHEHUS.

= [IpumensTh rpaduueckre MEeTOAbl IPU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

* [lonOGupaTh mpUMephl Map YHCEN, SBJSIOMIUXCS peUIeHHEeM JMHEWHOTO ypaBHEHHS C
JBYMSI [IEPEMEHHBIMU.

* CrpouTh B KOOPIWHATHOW IIJIOCKOCTH TpaduK JHWHEHWHOTO YpaBHEHHUS C JBYMS
MIEPEMEHHBIMU; MOJIb3YICh IPaQUKOM, IPUBOIUTH MIPUMEPHI PEILICHUS YPABHEHHUS.

* Pemiate cucteMsl ABYX JIMHEMHBIX YpaBHEHHUU C ABYMS MEPEMEHHBIMHM, B TOM YHCJIE
rpaduvecKy.

= CocTaBiATh U pelIaTh JUHENHOE YpaBHEHHUE WJIM CUCTEMY JIMHEWHBIX YpPaBHEHUH I10
YCIIOBUIO 3a/1a4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJauyM IOJIyYE€HHBIN
pe3ynbTar.

Koopaunatsl u rpapuxu. @yHKuuu

*= UM3o0paxkaTh Ha KOOPAMHATHOM MPSAMOM TOUYKE, COOTBETCTBYIOLIUE 33JaHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, WHTEPBAJIbl; 3alKChIBaTh YHUCIOBBIE IIPOMEXKYTKHM Ha
anreOpanvdeckoM s3bIKe.

* OTMedarh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3a/laHHBIM KOOPAMHATAM; CTPOUTH
rpaduky TUHEHHBIX QYHKIUH.

* OnuceiBaTh C MOMOIIBIO (YHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMMU:
CKOpOCTb, BpEMsl, PAacCTOSIHUE; 1I€Ha, KOJMYECTBO, CTOMMOCTh; IMPOU3BOAMTEIIBHOCTh, BpEMH,
00bEM paboTHI.

= HaxoauTh 3HaueHue PyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

* [Tornmate rpaduueckuit cnocod MpeacTaBiIeHUs U aHau3a HH()OPMALIUK; U3BJIEKATh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kiace

Yucsa ¥ BBIYUCTICHUSA

* Mcnonp30BaTh HayaJIbHBIE MPEICTABICHUS O MHOXECTBE NEHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUSI, OKPYTJICHUS W BBIYMCICHUHN; H300paXkaTh NEHCTBUTENBbHBIE YHCIA TOYKAMU Ha
KOOPAMHATHOU IIPSAMOA.

* [IpuMeHATh MOHATHE apU(METUYECKOTO KBAJPATHOTO KOPHS; HAXOIUTh KBaJpPAaTHHIE
KOPHH, HCHOJB3YS TMpPH HEOOXOJUMOCTH  KaJbKYIATOP; BBINOJHATH peoOpa3oBaHUs
BBIPAKEHUH, COAEpKAINX KBaJApaTHbIE KOPHU, HUCII0JIb3Ys CBOMCTBA KOPHEM.



* Mcnonp30Barh 3amucy OOJIBIINX M MAaJIbIX YKCENl C MOMOIIbIO JECATUYHBIX APoOeil u
crenenel uucia 10.

Auredpanyeckue BbIpaKeHHs

* [IpuMeHSTh MOHSATHE CTENEHU C IENIBIM I0Ka3aTeeM, BBITIOIHATH MPEoOpa3oBaHM
BBIpAXKEHUH, COJIEPXKAILIUX CTENEHU C IIEJIBIM MTOKa3aTeJIEM.

* BBINOJTHATE TOXKICCTBEHHBIE MPEOOpPa30BaHMs PAIIMOHAIBHBIX BBIPAKEHHN HAa OCHOBE
MIPaBWII JICHCTBUI HAJl MHOTOWICHAMH U aJIreOpandecKuMU JPOOsIMH.

* PacknaapiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOYKHUTEIIH.

* JlpumensaTe mnpeoOpa3oBaHUs BBIPAKECHUN [JIs pEHICHUs pa3IW4yHBIX 3a1ad U3
MaTEeMAaTHKH, CMEXHBIX TPEIMETOB, U3 PeaIbHOM MPAKTHKHU.

YpaBHeHuUs1 1 HEPaBEHCTBA

* Pemrate nuHeHBIC, KBaIpaTHBIC YPAaBHEHUS U PallMOHATIBLHBIE YPABHEHHUS, CBOISIITUECS
K HUM, CUCTEMBI IBYX YPaBHEHUHN C JIBYMS IEPEMEHHBIMH.

= [lepexoauTh OT ciIOBeCHOM (HOPMYIUPOBKHM 3ajaud K e€ anreOpanyeckoil MOAEIu ¢
MOMOIIBIO COCTABJICHUSI YPAaBHEHHS WJIM CHUCTEMBl ypPaBHEHHI, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJIa4M TIOJIyUCHHBIA PE3YIIbTAT.

* [IpumeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB [JIi CPABHEHHS, OIICHKU, peIIaTh
JUHEWHBIE HEPaBEHCTBA C OJHOW TEPEMEHHOM M WX CHUCTEMBI; JaBaTh TpadUUEcKyIO
WJUTIOCTPAINI0 MHOXKECTBA PELICHUI HEpaBeHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

* JloHumaTh ® UCMONB30BaTh (YHKIHUOHAIBHBIE TIOHATHS W S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O003HAYCHUS); OMPENCNsITh 3HaueHWe (QYHKIMU IO 3HAYCHUIO apTryMeHTa;
OTpEeNATh CBOMCTBA PyHKIMU 1O €€ TpaduKy.

» CTpouTb rpad¥Ki dIeMeHTapHbIX GyHKIHH Buma y =k x , y=x2,y=x3,y="x, y
= |X|; OMMCBIBaTh CBOMCTBA YHUCIOBOM (PYHKIIMH 10 €€ rpaduKy.

9 kJiacc

Yucsia 1 BBIYUCTCHUS

= CpaBHMBAThH U YIOPSA0YUBATH pAallUOHATIbHBIE U UPPALIMOHAIBHBIE YHCIIA.

* BolnmonHATh apuMeTnueckue AeUCTBUS C PalMOHATBHBIMUA YHCIIAMU, COUYETas YCTHBIE
Y IUChbMEHHbBIE TIPUEMBI, BBITIOJIHATH BBIYUCIICHUS C UPPALIMOHAIBHBIMU YHCIAMH.

* HaxomuTh 3HAauYeHUs CTEMEHEeH ¢ IeNIbIMM MOKa3aTeNsIMH U KOPHEH; BBIYUCIATH
3HAYEHUS YUCIIOBBIX BHIPAKEHUH.

= OKpyriasaTh ACUCTBUTENbHBIC YHCIIA, BBIIOJHATh NPUKHUAKY pe3yibTaTa BBHIYMCICHUI,
OIICHKY YHCJIOBBIX BBIPAKEHHI.

YpaBHeHUs1 M HEPABEHCTBA

* Pemarp nuHEHHbIE M KBagpaTHbIC ypaBHEHUS, YPAaBHEHHUsS, CBOJSIIHECS K HHM,
npocTeire IpoOHO-pallMOHAIbHBIE YPABHEHHUS.

* Pemath cucTeMbl ABYX JIMHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHHUE HE SBIISAETCS JIMHEUHBIM.

* PemaTth TeKCTOBBIE 3aJaud anreOpandeckuM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
yYpaBHEHUS WIH CUCTEMBI IBYX YPaBHEHH C IBYMs MepEMEHHBIMU.

= [IpoBOAUTH IIpOCTENIINE UCCIEAOBAHUSI YPABHEHUN U CUCTEM YPAaBHEHHH, B TOM YHCIIE
C MpUMEHEHHEeM TrpaduuecKkux MpeacTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIH
CUCTEeMa YPaBHEHUU pelIeHus], €CITU UMEET, TO CKOJIbKO, U TIp.).

* Pemath nuHeWHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300paXKaTh pEIICHUE
HEPABEHCTB Ha YMCJIOBOU MPAMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

* PemaTh CHCTEMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJIpAaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YUCIIOBOUM MPSMOW,
3alUChIBATh PEIICHHUE C TOMOILbIO CUMBOJIOB.

* Mcnosib30BaTh HEPABEHCTBA MPHU PELLICHUU PA3IUYHBIX 33]1a4.

DyHKUUH



* Pacrio3naBaTh (PyHKIMM U3y4EeHHBIX BUIOB. [I0Ka3bIBaTh CXeMAaTHYECKU PACIIOJIOKEHHE
Ha KOOPAMHATHOMW TUIOCKOCTH TpadukoB GpyHkuui Bupa: y = KX, y =kx+b, y=k x,y=ax3 +
bx + ¢,y =x3,y=1x, y=|x| B 3aBHCHMOCTH OT 3Ha4YeHHH KO>(PYUIMEHTOB; ONMUCHIBATH
CBOMCTBA (PYHKITHIA.

= CTpouTh M M300pakaTh CXEeMAaTHYECKU T'padUKH KBAJAPATUYHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaAPATHYHBIX (DYHKIHUN MO UX TpaHKaM.

= Pacmo3HaBaTh KBagpaTHUHYI0 (GYHKOUIO 10 (opMmysie, NPUBOIUTH HPUMEPHI
KBaJ[PaTUYHBIX QYHKIUI U3 pealbHOU )KU3HU, PU3UKH, TEOMETPHUH.

ApudmMernyeckasi U reoMeTpuYecKas Mporpeccuu

* Pacno3naBarh apuMETHUECKYyI0 W TEOMETPHUECKYIO MPOTPECCHH MpPH Pa3HbIX
crioco0ax 3agaHusl.

* BBIMOJHATS BBIYUCICHHUS C MCHOJIB30BaHWEM (OPMYI N-TO WieHa apuPMETHIECKON U
F€OMETPUUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

= M300pakaTh 4iieHbl OCIEA0BATEIbHOCTH TOYKaMHU Ha KOOPANHATHON TJIIOCKOCTH.

= Pemate 3aaum, CBSI3aHHBIE C YACIIOBBIMHU TIOCIIE0BATEIBHOCTSAMH, B TOM YHCIIE 3a/1a41
W3 peambHOW JKM3HU (C  HCIOJB30BAaHUEM  KaJbKYJISITOpa, IU(PPOBBIX TEXHOJOTHM).
TEMATUYECKOE TIIJIAHUPOBAHUE YYEBHOI'O KYPCA (IO TIOJAM
OBYYEHUS

7 Kjace

HasBanmue pasgena KosmuectBo | OcHOBHOE coep:kaHue DJIEKTPOHHBIE
(TeMBI) Kypca 4acoB (undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Yucna n 25 [TonsATHE panMOHAIBHOTO Bbubanorexa HOK
BBIUHCIICHUSL. grcna. ApudMeTHuecKue https://m.edsoo.ru/
Panmonanbubie NEUCTBUA

qucna C pallMOHAJIbHBIMU YUCIIAMH.
CpaBHeHUE, YyIIOPAIOYMBAHUE
palMOHATIBHBIX YHCEN.
Crenenb

C HaTypaJbHbIM
nokasaresnem. Perenue
OCHOBHBIX 3aJ1a4 Ha Jpoou,
MPOLIEHTHI

13 peajibHOU

MPAKTHKY.

[Tpu3Haku JeTUMOCTH,
pa3IoKEHUS

HA MHOXUTEJIA HATYPaTbHBIX
yucen. PeanbHbie
3aBucumoctu. [Ipsamas u
obOpaTHas
MPOMOPIHUOHATEHOCTH.

AnreOpanyeckue 27 bBykBeHHbIE BBIpQKECHHUS. bub6anorexa HOK
BBIPKEHUS [Tepemennsie. JJomyctrmbie https://m.edsoo.ru/
3Ha4YeHUs IEPEMEHHBIX.
®opmynel. [IpeobpazoBanue
OYKBEHHBIX BBIPAXKECHUH,
pacKpbITHE CKOOOK U
IpUBEJCHNUE OJOOHBIX
ciaraeMbix. CBOWCTBA CTENIEHH
C HaTypaJIbHbIM MOKa3aTeJIeM.




Muorounensl. CiioxeHue,
BBIYUTAHUE, YMHOXKEHUE
MHOTO4WIEHOB. @OpMYJIbI
COKpalIEHHOIO YMHOXEHHUS.
PaznoxeHnne MHOrO4IeHOB Ha
MHOXHUTEIN

YpaBHeHuUs u
HEpaBEHCTBA

20

VYpaBHeHHUE, TpaBUIIa
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIIBHOCTb YPaBHEHHUM.
JIuHeitHOEe ypaBHEHUE C OJTHOM
IIEPEMEHHOM, pelIeHne
JIMHENHBIX YPaBHEHUM.
Pemrenne 3aga4d ¢ momoupro
ypaBHeHUH. JIuHelHOE
ypaBHEHUE C IBYMS
NEPEMEHHBIMH U €0 IpaduK.
Cucrema 1ByX JIMHEMHBIX
YpaBHEHUH C IBYMS
EPEMEHHBIMU

bubauoreka [IOK
https://m.edsoo.ru/

Koopaunats! u rpapuku.

OyHKINU

24

Koopaunara Touku

Ha npsmoil. YucnoBeie
MpOMEXKYTKU. PaccrosHue
MEX1y IBYMSI TOUKaMHU
KOOPJIUHATHOU MPSIMOIA.
[IpsamoyronbHas cucrema
KOOpJMHAT Ha TJIOCKOCTH.
[Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu. Urenue rpaduxon
pealbHbIX 3aBUCUMOCTEH.
[Tonsatue dynkumu. ['paduk
¢dbynakiuu. CBoiicTBa QyHKIINA.
Jlunetinas GpyHKIus.
[TocTpoenue rpaduka
nuHerHou ¢yHkiuu. ['paduk

dyHKIMA y =| X|

bubanoreka IMOK
https://m.edsoo.ru/

IToBTOpEHME U
000011EHNE

[ToBTOpEHHE OCHOBHBIX
HOHSATUH U METOJIOB Kypca
7 Ki1acca, 0000IIIeHHEe 3HAHMIT

bubauoreka [IOK
https://m.edsoo.ru/

OBILIEE
KOJIMYECTBOYACOB
T10 TIPOTPAMME

102

8 kiaace

Ha3zBanue pa3gena
(TeMbI) Kypca

KoanuecTBO

yacoB

OcHoOBHOE cojiepKaHue

JJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Yucna n
BBIUMCIIEHHUS.
KBagparubie kopHu

15

KBanpatHbiii KOpeHb 13
yucia. [loastue 00

bubauoreka [IOK
https://m.edsoo.ru/

HppauOHAJIIbHOM YHCJIC.
I[CCSITI/I‘-IHBIG HpI/I6J'II/I)KeHI/I$I
HPpalfMOHAJILHBIX YHUCCIIL.




JlelicTBUTENIbHBIE YHCIIA.
CpaBHeHHE IEUCTBUTEIBHBIX

yucell. YpaBHEHUE BUJA x2 =

a. CoiicTBa
apugMeTHIECKUX
KBaJPaTHBIX KOPHEH.
[IpeobpazoBanue YMCIOBBIX
BBIPAKCHUM, COEPIKALUX
KBaJIpaTHbIE KOPHU

Yucna n
BBIYUCIICHUS.
CreneHs ¢ 1eJIBIM
MOKa3aTeyemM

CreneHs ¢ 1eIbIM
nokazareneMm. CtangapTHas
3aMMch YUCIa.

Pa3mepb1 00beKTOB
OKpY>KaroIero mupa (ot
3JIEMEHTAPHbBIX YaCTHI]

JI0 KOCMHUYECKUX 0OBEKTOB),
JUIUTEIBHOCTD MPOLIECCOB

B OKPYKaIOILlEM MUDE.
CBoiiCcTBa CTENEHU

C IIeJIBIM NOKa3aTeaeM

bubauoreka [JOK
https://m.edsoo.ru/

AnreOpandeckue
BBIPAXKCHMUAL.
KBanpaTHblii TpéxuiieH

KBagpatHslil TpEXUIIEH.
Paznoxenue kBapaTHOrO
TpEXUJICHA HA MHOXUTEIU

bubanoreka IOK
https://m.edsoo.ru/

AnreOpandeckue
BBIPKCHUSI.
Anrebpanveckas 1po0b

15

Anrebpandeckas 1po0Ob.
JlomycTuMble 3HaYEHUS
MEPEMEHHBIX, BXOIAIINX
B ajreOpandecKkue
BbIpakeHUs1. OCHOBHOE
CBOMCTBO ajre0panvecKoit

npobu. Cokparenue apooei.

CroxeHue, BBIYUTaHKE,
YMHOYXCHHUE H JICIICHHUEC
anreOpanvecKux JIpooOei.
[IpeobpazoBanue
BBIPXCHUH, COIEPIKAIINX
anreOpanveckue Apoou

bub6anoreka IOK
https://m.edsoo.ru/

YpaBHeHus U
HEpaBEHCTBA.
KBagparHbie ypaBHeHUS

15

KBanpaTtHoe ypaBHeHue.
Henonnoe xBagpaTHOe
ypaBHeHue. opmyna
KOpHEW KBaJIpaTHOTIO
ypaBHeHus. Teopema Buera.
Peuienvie ypaBHeHui,
CBOALIUXCSA

K KBagpaTHbIM. [Ipocreiimne
JIpoOHO-paMOHaIbHbIE
YpaBHEHUS.

Pelrenne TeKCTOBBIX 3a1a4 €
IIOMOILIBIO KBaJIpaTHBIX
ypaBHEHUH

bubauoreka [IOK
https://m.edsoo.ru/

YpaBHeHUA U
HepaBeHCTBa. CUCTEMBI
YpaBHEHUH

13

JIuneliHoe ypaBHEHHUE C
JIBYMS IIEPEMEHHBIMH, €r0
rpadukK, IpuMepsl pelieHHs

bubauoreka [IOK
https://m.edso0.ru/




YPaBHEHUH B LIEIIBIX YUCIIAX.
Pemenue cucrem nByx
JIMHEHHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMHU.
[Ipumepsl penieHus cucrem
HEJIMHENHBIX YPAaBHEHUI C
JBYMSI IIEPEMEHHBIMH.
I'paduueckas
WHTEpIPETALMS YPAaBHEHHUS C
JBYMSI IIEPEMEHHBIMU U
CUCTEM JIMHEHHBIX
YpaBHEHUH C JBYMS
nepeMeHHbIMU. Pemenue
TEKCTOBBIX 3a/1a4 C
IIOMOIIIBIO CUCTEM
YpaBHEHUH

YpaBHeHUs U
HEPaBEHCTBA.
Hepasencrsa

12

Yucnosbie
HEpaBEHCTBA U UX CBOMCTBA.
HepaseHnctBo ¢ onHOM
nepeMeHHou. JInHnelHbie
HEpPaBEHCTBA C OJIHOU
MIEPEMEHHOMN U UX PEIICHUE.
CucremMbl TMHEHHBIX
HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIICHUE.
N3o0pakeHue peneHus
JIMHEWHOTO HEPAaBEHCTBA U
UX CHCTEM Ha YHUCIOBOM
PAMO

Bbubauoreka [JOK
https://m.edsoo.ru/

OyHkuu. OCHOBHBIE
MMOHSITHS

[Tonsatue pynkuun. O6IaCTh
OTIpEJICTICHUs] 1 MHOKECTBO
3HAYCHUH (PYHKIIHH.
CriocoOnlI 3aganus GyHKITUH.
I'padux dpyakuu. CroiicTBa
(GYHKIIUU, UX OTOOpaKEHUE
Ha rpaduke

bub6anoreka IHHOK
https://m.edsoo.ru/

Oynkuuu. Yucnosele
byHKIIH

YreHue U NOCTpOEHUE
rpadukoB PyHKIUH.
[Tpumeps! rpaduxoB
GyHKIUHI, OTpakaroUux
peasbHbIe MPOLIECCHI.
@yHKINH, OIIMCHIBAIOIINE
OpsSAMYI0 U 00OpaTHYIO
IPONOPLUOHAIIBHBIE
3aBHCHUMOCTH, UX I'paUKH.
I'padux pynkium y = x2.
OyHKIUU y = X2, y = X3,

y =x, y = | x|; rpaduueckoe
pelLICHUE YPaBHEHUN U
CUCTEM YpaBHEHMI

bubauoreka [IOK
https://m.edsoo.ru/

IToBTOpEHUE U
000011eHne

HOBTOpCHI/Ie OCHOBHBIX
MMOHATUM U METOJIOB KYpCOB

bubauoreka [IOK
https://m.edso0.ru/




7 u 8 Ki1accoB, 00001IeHE
3HAHUM

OBUIEE 102
KOJIMYECTBO
YACOB I10
I[TPOIT'PAMME
9 kJace
Ha3Banue pa3nena KounyectBo | OcHOBHOE coaep:kaHue DJIEKTPOHHbIE
(Tembl) Kypca 4acoB (undpossbie)
oOpa3oBaTesibHbIE
pecypchbl
Yucna u 9 Panmonanenbie yncna, Bubanorexa HOK
BBIUHCIICHUSL. UppanroHaIbHbIC YNCIIa, https://m.edsoo.ru/
JleiicTBUTENBbHBIC KOHEYHBIC 1 OECKOHECUHBIS
yucna JIECITUYHBIC IPOOH.

MHoXecTBO
JICHCTBUTEIILHEIX YHCEIT,
JIEMCTBUTEIbHEIC YMCIIa KaK
OeCKOHEUHBIE IECATUYHBIE
npobu. Bzaumuo
OJIHO3HAYHOE COOTBETCTBHE
MEXy MHOYKECTBOM
JIECTBUTEIBHEIX YKMCE U
MHOKECTBOM TOYEK
KOOPJIUHATHOU MPSIMOIA.
CpaBHeHME AEHCTBUTEIBHBIX
qyucen, apupMeTnaeckue
JNIEUCTBUS C
JIIEHCTBUTEILHBEIMH YMCIAMH.
[TpubnmxéHHOE 3HaUEHNE
BEJIMYHHBI, TOYHOCTE
npuommwkenus. OKpyriieHue
yucen. [Ipukuaka u orneHka
PE3YIIBTATOB BBIYUCICHUN

YpaBHeHus u
HEpaBEHCTBA.
VYpaBHeHUs ¢ OJHOM
MEPEMEHHON

14

JIuneitnoe ypaBHeHUE.
Pemenue ypaBHenui,
CBOJSIILUXCS

K JIuHelHbIM. KBagpaTHOE
ypaBHeHue. Pemienue
YPaBHEHUH, CBOAAIIMUXCS
K KBaJIpaTHBIM.
buxBanparHbie ypaBHEHUS.
[Ipumeps! pemenns
YPaBHEHUH TPEThEH

U 4eTBEPTOU CTENECHEN
pa3’I0XKEHUEM Ha
MHOXHTEM Pemenne
TPOOHO-PAIMOHATBHBIX
ypaBHeHUH. Pemenue
TEKCTOBBIX

3a1a4 anreOpanyeckum
METOJOM

bub6anoreka IHHOK
https://m.edsoo.ru/




YpaBHeHuUs u

HepaBeHcTBa. CHUCTEMBI

YpaBHEHUI

14

VYpaBHEHuUE C 1ByMs
IIEPEMEHHBIMU U €r0
rpaduk.

Cucrema AByX JIMHEHHBIX
YPaBHEHUH C ABYMsI
[IEPEMEHHBIMU U €€
peurenue. Pemenne cucreM
JIBYX YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOMl CTEICHH.
I'paduueckas
UHTEPIIPETALMS CUCTEMBI
YpaBHEHUH

C IByMs IEPEMEHHBIMHU.
Pemrenne TeKCTOBBIX 3a7a4
anreOpanvyecKuM METOJIOM

bubauoreka [IOK
https://m.edsoo.ru/

YpaBHeHus u
HEpaBEHCTBA.
HepasencrBa

16

YucnoBble HEPABEHCTBA U UX
cBoiicTBa. JInHeitHbIE
HEpaBEHCTBA

C OJTHOM IEPEMEHHOUN U UX
peuenne. CucTeMbl
JIMHENHBIX HEPABEHCTB C
OJTHOM IEPEMEHHOM U HX
peuenne. KBagparHeie
HEPaBEHCTBA U UX PEILICHHUE.
['padpuueckas
WHTEpIpETALNS HEPABEHCTB
Y CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMHU

Bbubauoreka [JOK
https://m.edsoo.ru/

OyHKINHT

16

KBaapatuunas GyHKIus,
e€ rpaduk u cBOMCTBA.
[Tapaboma, KOOpIUHATHI
BEPIIUHBI MapadoJIbl, OCh
CUMMETPHUHU 1apadoJIbI.
I'padpuxu byHKIIMIA:

y = kX,

y =kx + b,
Y=X,Yy=X2,y=X3,
y=1x, y=|x]|

bub6anoreka IHHOK
https://m.edsoo.ru/

YucnoBble
HOCJIEA0BATEIbHOCTHU

15

[lonsTue yncnoBou
MOCJIE€I0BATEILHOCTH.
3ananue
IIOCJIEI0BATEIILHOCTU
pPEeKyppeHTHOH popMysoi u
(bopmyInoit n-ro uieHa.
Apudpmernueckas u
reomMeTpudecKas
nporpeccuu. ®opmynsl n-ro
yieHa apudmMeTndeckoit u
FeOMETPUUECKOU
IIPOrPECCUM, CYMMBI IIEPBBIX
n wieHoB. M3o0paxenune

bubauoreka [IOK
https://m.edsoo.ru/




YJICHOB apu(PMETHIECKOH U
reOMETPUUECKOU
MPOTPECCU TOUKaMH Ha
KOOPAMHATHOM IIOCKOCTH.
JInHeHbI n
OKCIIOHEHIIMAJIBHBIN POCT.
C1105KHbI€ NPOLIEHTHI

[ToBTOpEHME, 18 IToBTOpEHNE OCHOBHBIX Bubanorexa HOK
00o01eHue, MOHATUHI 1 METO/I0B KypcoB | https://m.edsoo.ru/
cHCTEMaTHU3alus 3HaHUH 7 — 9 knaccoB, 000011IeHIE
3HAHUI
OBILIEE 102
KOJIMYECTBO
YACOBIIO
I[TPOTPAMME

PABOYASA TMPOI'PAMMA VYUYEBHOI'O KYPCA «T'EOMETPUS». 7-9
KJIACCBI HEJIM U3YYEHUSA YYEBHOI'O KYPCA

«MareMaTuKy yKe 3aTéM y4WUTh HaJ0, YTO OHA YM B MOPSAOK MPUBOIUT», — MHUCAT
BEJIMKUM pycCKUi ydeHbli Muxaun BacuibeBud JJoMoHOCOB. I B 3TOM COCTOUT OJHA W3 ABYX
neneit oO0ydeHHs TEOMETPUU KaK COCTaBHOM YacTH MaTeMaTHKH B IIKOJIE. OJTOW IeIn
COOTBETCTBYET JOKa3aTelbHas JIMHUS NpenojaBaHus reomerpuu. Crenys NpencTaBICHHOU
paboueil mporpaMmme, HaUMHAsA C CEIbMOI0 KJIacca Ha YpOKax reOMeTpUH OOy4yarouiuiicss yauTcs
MIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIEHUSA, CTPOUTH JOTMYECKHUE YMO3AKIIIOUEHHUsI, JOKA3bIBATH
WCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKACHUS «OT
MPOTUBHOTO», OTJIWYAaTh CBOMCTBA OT MPHU3HAKOB, (OPMYIMPOBATH OOpaTHBIE YTBEPKICHUS.
VY4eHuk, OBIAJCBIINN HCKYCCTBOM pacCyXaaTh, OyAeT NPUMEHITh €r0 M B OKpYKaromiei
XKU3HU. VI B 3TOM COCTOHUT BaKHOE BOCHMTATEIBHOE 3HAYEHUE U3YUYEHUSI TE€OMETPHUH, ITPUCYLIEE
MMEHHO OT€YE€CTBEHHOM MaTeMaTU4EeCKOM LIKOJIE.

Bmecte ¢ TeM aBTOpbl MpOrpaMMbl IPENOCTEPErarOT YUYUTENs OT H3JIMUIIHErO
¢dbopmanuzMa, OCOOCHHO B OTHOIIGHWM Hayall ¥ OCHOBaHWI reomerpuu. DpaHIy3CKHii
Marematuk JKaH JpeoHHE MO 3TOMYy MOBOJY BbICKa3ajics Tak: «UTo Kacaercs NeIMKaTHOU
mpoOieMbl BBEACHUSA «aKCHOM», TO MHE Ka)eTcsi, YTO Ha IEpBBIX IMOpaxX HYKHO BOOOIIE
n30eratb MPOU3HOCUTH caMO 3TO ¢10BO. C Ipyroit ke CTOPOHBI, HE CIEAYeT YIycKaTh HU OJIHOM
BO3MOXHOCTH JIaBaTh NMPUMEPHI JOTHUECKUX 3aKIIOUEHUH, KOTOphIe Kyla B OOJIbIIEH Mepe, yeM
uaess aKCHUOM, SBJSIOTCS MCTUHHBIMM M €AMHCTBEHHBIMHM JBUTATEIISIMH MaTEMaTUYECKOIO
MBIIUICHUS.

BTtopoii uenpro u3yueHus reoOMEeTpUn SIBISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA MpU
pElIeHUN KaK MaTeMaTUYEeCKUX, TaK M IPAKTUYECKUX 3a7ay, BCTPEYAIOUIUMXCS B peaIbHOM
#u3HU. OKOHYMBIIUK KypC T€OMETPHH IIKOJbHHUK JOJKEH OBITh B COCTOSIHUU OMNPEIETUTh
reOMETPHUECKYI0 (UTYpY, OMHCATh CIOBAMH JAaHHBIA YepTEX WM PUCYHOK, HAWTH IUIOIIATh
3eMENBHOTO YYacTKa, paccuuTaTh HEOOXOIWMYIO JUIMHY OINTOBOJIOKOHHOTO KaOemst Wiu
Tpebyemble pa3Mephl rapaxa i aBTOMOOHIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS
JMHUS B WU3YyYEHUU TE€OMETpUU B IiKoye. /laHHas mpakTHyeckas JUHUS SIBIIETCS HE MEHee
BAKHOM, YeM IepBasl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo ydyeOHOMY TUIaHy B 7—9 Kjaccax u3ydaercs ydeOHbI Kypc «['eomerpusi»,
KOTOPBIA BKITIOYAET CIEAYIOUIUE OCHOBHBIE pa3ienbl coaepxanus: «I eomerpudeckre GUrypsl u
UX CBOMCTBay», «M3MepeHre reoMeTpUUeCKUX BEIMUMHY», a Takxke «JlekapTOBbl KOOPAMHATHI Ha
I0CKOCTHY, «BekTopbl», «JBmkenus maockoctu» u «lIpeobpa3oBanus moaoOus». YdeOHBIN
IUIaH TpelycMaTpUBaeT M3Y4YeHHE TeOMEeTpur Ha 0a30BOM YpOBHE, MCXOHs M3 HEe MeHee 68



y4eOHBIX YacoB B y4eOHOM TroJy, BCEro 3a Tpu Troaa oOydenus — He MeHee 204 dgacos.
COJAEPKAHME YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)
7 kiace
Hauvanbnabie nonstusa reomerpuu. Touka, mpsimMas, OTPE30K, Jyd. YToJ. Buael yrios.
Beprukanbaele UM CMexHBIE yribl. buccekrpuca yrima.  JlomaHas, MHOTOYrOJIbHHK.
[TapannenbHOCTh W MEPIEHIAMKYISPHOCTh MNpsMbIX. Cummerpuunsie ¢urypsl. OCHOBHBIC
cBOMcTBa oceBoM cummeTpuu. [Ipumepsl cumMmerpuum B oOKpyxkaromeMm wmupe. OCHOBHbIE
IIOCTPOEHUSI C MOMOIIBI0 LUPKYJSA U JIuHEeWkH. TpeyronpHuk. BeicoTa, Meauana, GuccekTpuca,
uX cBoiicTBa. PaBHOOEpEHHBIN 1 PaBHOCTOPOHHUN TPeYroiabHUKU. HepaBeHCTBO TpeyrojabHUKa.
CpoiicTBa M NpU3HAKU paBHOOEAPEHHOTO TpeyrojbHuKa. IIpu3Haku paBeHCTBA TPEyroJIbHUKOB.
CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsiMbIX. CymMMa yrjioB TpeyrojbHUKA. BHelHue yriiel
TpeyroiapHuka. IlpsiMoyronbHblii  TpeyroipHuUK. CBONHCTBO MeEIUaHbBl MPSMOYTOJIBHOIO
TPEYrojbHUKA, TPOBEAEHHOW K rumnoreHy3e. [lpu3Haku paBeHCTBa MPSAMOYTOJbHBIX
TpeyroJpHUKOB. [IpsaMoyronpHelil TpeyronbHuk ¢ yrioMm B 30°. HepaBeHcTBa B reomeTpuu:
HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOW, TeopemMa O OoJjbllieM yrie u
OoJibIiel CTOpOHE TpeyrojabHuKa. [lepnenaukymnsap u HakJIoHHas. ['eoMeTpruyecKoe MeCTo TOUEK.
Buccekrpuca yria u cepeiMHHBIN NEPIEHAUKYISAP K OTPE3Ky Kak TeOMETPUUECKHE MECTa TOUEK.
OKpyXHOCTb M KPYT, XOpJia U AUAMETpP, UX CBOMCTBA. B3auMHOE pacrosiokeHue OKPYKHOCTH U
npssmMol. KacarenbHas U cexymas K OKpy:KHOCTH. OKpYXHOCTb, BIMCaHHAas B YroJl. BnmcaHnHas
1 OMHMCaHHAas OKPYKHOCTHU TPEYrOJIbHUKA.
8 kuace
UYersipéxyronpauku. [lapamienorpaMmM, e€ro HMpU3HAakKM M CBOWCTBA. YacTHbIE ciaydau
napajuieIorpaMmMoB (MpSMOYTOJIBHUK, PpOMO, KBaJpar), WX NpHU3HAKU U cBoMcTBa. Tpamerus,
paBHOOOKas Tparenus, e¢ CBoiicTBa M mpus3Haku. [IpsmoyronwpHas Ttparenus. lleHTpanbHas
cummetpusa. Teopema Daneca W TeopeMa O MPONOPUHOHAIBHBIX OTpe3kax. CpeaHue JTUHUMU
TpeyroipbHuka W Tpanenuu. [logobue TpeyroapHUKOB, KodhdummeHT mnomodus. [IpuzHaku
mo06us TpeyroJbHUKOB. [IprMenenne noaqo0us npu pemeHny npakTuueckux 3anad. CBoicTBa
ionae reomeTpudeckux guryp. @opmyibl Ui MIOIMIAIN TPEYTroIbHHUKA, TapaieJorpaMma,
pomba u Tpamenuu. OTHOIIEHWE IUIOMAeH MOMOOHBIX Guryp. Beluucienue momanei
TPEYroJbHUKOB U MHOTOYTOJIBLHUKOB Ha kjeryaToil Oymare. Teopema Iludaropa. [Ipumenenue
teopembl [ludaropa mpu pemenun npaktudeckux 3aaad. CHHYC, KOCHHYC, TaHI'€HC OCTPOTO
yrJia IpsIMOYrOJIbHOTO TpeyrojbHuKa. TpuroHomerpuueckue GyHkiuu yriaoB B 30°, 45° u 60°.
BnucanHnble U IEeHTpabHBIE YIJIbI, YTOJ MEXKIY KacaTeIbHOU M XOPAOU. YTIIbI MEXKIY XOPAAMHU
U CceKyluuMU. BrmcaHHble MU ONMCAHHBIE YETHIPEXYTrOJIbHUKH. B3anMHOE pacnosiokeHue IBYX
okpyxHoctel. Kacanue okpyxkHocrei. OOmme KacaTenbHbIE K IBYM OKPY>KHOCTSIM.
9 kiacc
Cunyc, kocunyc, taHreHc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
toxaecTBo. @opmynsl npusBeaeHus. Penienne TpeyroapHUKOB. Teopema KOCMHYCOB U TeopeMa
CUHYCOB. PenieHue mpakTH4ecKuX 3a7ad C HCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI
cunycoB. IIpeobOpazoBanue nomo6us. I[logobue COOTBETCTBEHHBIX 3JIEMEHTOB. Teopema o
MIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMbl O MPOM3BEIECHUU OTPE3KOB CEKYIIUX, Teopema O
KBajJpaTe KacaTeabHOW. Bekrop, 1mmHa (MOAyiab) BEKTOpa, COHANpaBJIEHHBIE BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omepauuu HaJa BEKTOpaMu. PasnokeHue BeEKTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunatsl BekTopa. CKansipHOE NPOU3BEIACHHE BEKTOPOB, NPUMEHEHHE Ul HAXOXKIACHUS
JUIMH ¥ yrioB. JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS NPSMOM M OKPYKHOCTH B
KOOpJMHATaX, MEPECEUeHNe OKPY)KHOCTEH M NpAMBIX. MeToa KOOpAWMHAT U €ro NpUMEHEHHE.
IIpaBunbHbIE MHOTrOyroJIbHUKHM. [lnMHa oOkpykHOCTH. ['pamycHas W panumaHHas Mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpyXHocTed. Ilmomanp kpyra, cekropa, cerMeHra. JIBHykeHus
IUIOCKOCTU M BHYTPEHHUE CUMMeETpUU GUryp (dreMeHTapHble npejacTaBienus). [lapannenbHpiii
nepeHoc. [ToBopor.



IINIAHUPYEMBIE TPEJIMETHBIE PE3VJIBTATBI OCBOEHUSI PABOYEN
MPOI'PAMMBI KYPCA (ITO 'OJAM OBYYEHUA)

OcBoenne yueOHOTO Kypca «I'eomeTpus» Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHUS

JI0JDKHO 00€CIIeYHBAaTh JIOCTIIKCHUE CIICAYIOIIUX PEJIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:
7 kaacce

* Pacno3HaBaTh H3YyYCHHBIC T€OMETPUYCCKHE (UTYpBI, ONPENeNsaTh HX B3aMMHOE
pachoyioKeHue, M300pakaTh TEOMETPHUYECKUE (GHUIYphI; BBINOJIHITH YEPTEKU MO YCIOBHIO
3agaud. M3MepsaTh JHMHEHHBIC W YIJIOBBIC BEIWYMHBI. Pemiarh 3ajaydl Ha BBIYMCICHUE UIMH
OTPE3KOB M BEJINYHH YIJIOB.

* Jlenath rpyOyIo OLIEHKY JUHEHHBIX U YIJIOBBIX BEJIMYMH MTPEIMETOB B peaibHOMN JKHU3HHU,
pa3MepoB IPHPOIHBIX 00BEKTOB. Pa3nuyars pa3zMepsl 3THX 0OBEKTOB 10 MOPSIKY BETUYHHBI.

* CTpOUTB YEPTEIKU K TEOMETPUICCKUM 3aauaM.

* Tlosb30BaThCsl MPH3HAKAMH pPABEHCTBA TPEYTrOJbHUKOB, HCIOJb30BaTh MPU3HAKU |
CBOWCTBA PaBHOOCIPEHHBIX TPEYrOJIbHUKOB MPH PEIICHUH 33/1a4.

* [TpoBOMTH JIOTHYECKUE PACCYXKICHHS C UCIIOIb30BAHUEM F€OMETPHUYCCKUX TECOPEM.

* [lonb30BaThcsl MPU3HAKAMH PABCHCTBA MPSMOYTOJIBHBIX TPEYTOJILHHUKOB, CBOWCTBOM
MeMaHbl, TPOBEAEHHOW K THIIOTCHY3¢ MPSAMOYTOJIBHOTO TPEYrOJbHUKA, B PEIICHUU
reOMETPUIECKUX 3a/1a4.

* OnpenenaTh MapauieIbHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMH
cekymasi. OnpeaensaTs napauieIbHOCTh MPSMBIX C MMOMOIIBI0 PABEHCTBA PACCTOSHHUNA OT TOYEK
OJIHOM ITPSIMOM JI0 TOYEK JIPYroi mpsiMOM.

= PemaTh 3aaun Ha KJeT4aroi Oymare.

* [IpoBOAWTH BBIYMCIICHUS W HAXOJUTh YHCIOBBICE W OYKBEHHBIC 3HAYECHHUS YIJIOB B
TCOMETPUYECKUX  3aJjadyaX C  HCIOJIb30BaHHEM CYMMBI  YIJIOB  TPEYrOJbHHKOB U
MHOTOYTOJILHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX IPH IEPECEYCHUH JBYX MNapajlIebHBIX
MPSIMBIX CeKyIIed. PemmaTh npakTHuecKue 3a1aui Ha HaX0XkKICHHE YIIIOB.

* Braneth OHATHEM T€OMETPHYECKOTO MECTa TOYEK. YMETh ONpEACSITh OUCCEKTPUCY
yIiia U CepeIMHHBINA TIEPICHIUKYISAP K OTPE3KY KaK T€OMETPUUYECKHE MECTa TOUYCK.

= ®opMyTUPOBATh ONPENEICHUSI OKPY>KHOCTH M Kpyra, XOp/bl U TUaMeTpa OKPYKHOCTH,
MOJIL30BAThCS X CBOMCTBAMH. YMETh IPUMEHSTh 3TH CBOMCTBA IPU PEIICHUH 3a]1a4.

* Biiagietb MOHSATHEM OMUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
teHtp. [lomp3oBarbest pakTamMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OJTHOW TOYKE, U O TOM, YTO CEpPEAWHHBIC TEPICHIUKYIAPHl K CTOPOHAM TPEYroJIbHUKA
MIEPECEKAIOTCS B OJIHOM TOUKE.

* Brnanmerp TOHSATHEM KacaTelIbHOW K OKPYXXHOCTH, TIOJIb30BaThCS TEOPEMOH O
MEPICHINKYIIIPHOCTH KacaTelIbHOW U pajinyca, MPOBEIEHHOTO K TOUYKE KaCaHMsI.

* [lonb30BaThCsi MPOCTCHITUMH T'€OMETPHYCCKUMHU HEPABCHCTBAMH, IOHUMATh WX
MPAKTUYCCKHUIA CMBICI.

* [IpOBOAUTH OCHOBHBIC TEOMETPHUUECKUE TIOCTPOCHUS C TOMOIIBIO ITUPKYJIS ¥ INHEHKH.

8 kuace

* Pacrio3HaBaTh OCHOBHBIC BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, TOJIh30BATHCSI UX
CBOMCTBAMH IPH PEIICHUN T€OMETPHUECKHIX 3a71ay.

* Biajgerh TOHSATHEM CpEJHEH JHMHUW TPEYroJbHUKA W TPAINCIUH, MPUMEHATh HX
CBOWCTBA NIPU PELICHUU reoMeTpuIecKuX 3anad. [lonb3oBaThes Teopemoii daeca uist perieHus
MPAKTUYCCKUX 3a/1a4.

= [IpuMEeHATh MPU3HAKY MTO100US TPEYTOJIHbHUKOB B PEIICHUN T€OMETPHUYESCKHX 3a/1a4.

= [Tomp3oBaThes Teopemoii [Tudaropa mis penieHUus TeOMETPUIECKUX U MPAKTHYECKHX
3agad. CTpPOUTh MAaTEMaTHUYECKYI0 MOJIENIb B MPAKTHUYECKUX 3aj1adaX, CAMOCTOSTEIbHO JIENaTh
YepTEK U HAXOJAUTh COOTBETCTBYIOLIUE [UTUHBIL.

* Biajieth MOHATHSIMHU CHHYCA, KOCHHYCAa W TaHTEHCA OCTPOTO yrila MPSMOYTOJILHOTO
TpeyroJibHuKa. [10J1630BaThCSI STUMU OHATHSIMH JJIs1 PEIICHUS TPAKTHYECKUX 3a]1ay.



* Bpuucnars (pa3iMyHBIMM - CHOCOOAMHM) IUIOIIAAb TPEYroJbHUKA U IUIOIIAJU
MHOTOYTOJIbHBIX ~ (puryp (mONB3ysch, TA€ HEOOXOAWMO, KalbKylmaTopoMm). IlpumeHsTs
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a]a4ax.

* Bnasers NOHATUSIMM BIMCAHHOIO M LIEHTPAJIBHOIO YIJA, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIVIaX, yIJIax MEeXAy XopJaMmMu (CEKyIMMH) U YIile MEXIy KacaTelbHOW U XOpAoi
IIPU pELIEHUH T€OMETPUUECKUX 3a/1ad.

* BiageTh NOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHITH CBOMCTBA ONIMCAHHOTO
YeThIPEXYTOJIbHUKA [P PEIICHUHU 33/au.

* [IpuMeHATh MOy4YEHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJENU
JUI 3a/1a4 pealbHOM >KU3HU UM INPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHUS C NPUMEHEHHEM
10100 ¥ TPUTOHOMETPUH (TIOJIB3YSICh, T1Ie HEOOXOAMMO, KATBKYISITOPOM).

9 kaace

* Hcnonb3oBaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPBIX YIJIOB JJS HaXOXKJEHUS
Pa3IMYHBIX AJIEMEHTOB MPSMOYTOJILHOTO TPEYTOJIbHHUKA.

= Ilonb3oBatbcs (opMynaMu TPUBEICHUSI W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIs1 HAXOKJCHHSI COOTHOIIEHUI MEXy TPUTOHOMETPUUYECKUMHU BETUYUHAMHU.

= lcnonp3oBaTh TEOpEeMbl CHHYCOB M KOCHUHYCOB [UI HAaXOXKICHHUS pPAa3JIMYHBIX
AIIEMEHTOB TPEYroJibHUKA («pelleHHue TPEyroJbHUKOB»), NPUMEHSITh HMX MpPU PELICHUH
reOMEeTPUUYECKUX 3a/1a4.

*= Bnagerp mnoHATHSMH TpeoOpa3oBaHUsS MOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nonobubx Quryp. Ilomp3oBaThesi cBoicTBaMM 1MOAOOMS TMPOU3BOJIBHBIX (UTYP, YMETbH
BBIYMCIIATh JUIMHBI U HaXOAMTh YIJbl y MoAoOHBIX ¢uryp. IlpuMenars cBoiicTBa moaoOusi B
MPaKTUYECKUX 3a7adax. YMeTh MPUBOIUTH PUMEPHI OJOOHBIX (GUTYP B OKPYXKAIOIIEM MHpE.

= [Tonp30BaThCs TEOPEMAMU O IPOU3BEICHUN OTPE3KOB XOPJI, O IPOU3BEAECHUHN OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJIbHOM.

* [lonmp30BaThCsi BEKTOpaMH, MOHUMATh WX TEOMETPUYCCKHH W (U3HUECKHH CMBICT,
IPUMEHATh UX B PELICHUHM TIeoMeTpudeckux U ¢usnueckux 3anad. [IpuMeHATH ckamspHoe
IIPOU3BEICHNE BEKTOPOB AJIsl HAXO0XKIEHUS JUIMH U YTJIOB.

= [lonp3oBaTbcs METOJOM KOOPAMHAT HA IJIOCKOCTH, MPHUMEHSATh €ro B PpEIICHUM
reOMETPUYECKUX U IMPAKTUYECKUX 3aau.

* BriageTs NOHATUSAMY NPAaBUIBHOTO MHOTOYTOJIBHUKA, JAJIMHBI OKPYKHOCTH, JUIMHBI JyTH
OKPYXHOCTM M PaJMaHHOW Mepbl yIJla, YMEThb BBIUMCIATH IUIOIIAJb Kpyra M €ro 4acTew.
[IpuMeHATh MOJIydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

* Haxoqute ocu (Mim LHEHTpBI) CUMMETPUU (GUIyp, IPUMEHSITh JBM)KEHUS IUIOCKOCTH B
IPOCTEHUIINX CITydasX.

= [IpuMeHATH MOJydeHHBbIE 3HAHUS Ha MPaKTHUKe — CTPOUTh MaTeMaTU4YeCKHE MOJEeNN
U 3a7ay peaylbHOM KM3HM W NPOBOJUTH COOTBETCTBYIOLIME BBIYMCIEHUS C NPUMEHEHHEM
110/100Us M TPUTOHOMETPUYECKUX (PYHKIMI (II0JIB3YACh, TJIe HEOOXOIUMO, KAJIbKYISITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA (IIO I'OJAM
OBYUYEHUA

7 kjaacc
HaszBanme pa3zgena | KoauvecrBo | OcHOBHOE coaep:kaHue DJIEKTPOHHbIE
(TeMbI) Kypca 4acoB (uudposbie)
o0pa3oBaTe/ibHbIE
pecypchbl
[Ipocreitmme 14 [IpocTreiimne reomeTpruuecKue Bubanorexa HOK
reOMEeTPUYECKUE 00BEKTBI. MHOTOYTOJIBHUK, https://m.edsoo.ru/
¢burypsl u ux nomanasi. CMeXHbIE 1
CBOMCTBA. BepTHKaIbHbBIE YTIbl. PaboTa
N3mepenune C IPOCTEUIIUMHU YEPTEKAMH.
F€OMETPUUECKHUX W3mepenue TMHEHHBIX U
BEITUYHH YIJIOBBIX BEJIMYUH, BEIYHCICHUE




OTpPE3KOB U yIJIOB

TpeyronpHUKH

22

[TonsaTHE O paBHBIX
TPEYrOJbHUKAX U IEPBUYHBIE
IIPEICTABIICHUS

0 paBHBIX ¢urypax. Tpu
IIPU3HAKA PABEHCTBA
TPEyroJibHUKOB. [Ipu3Haku
paBEHCTBA MPSIMOYTOJIBHBIX
TpEyroJbHUKOB. CBOMCTBO
MeAMaHbI IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA, IPOBEAEHHOMN

K runorenyse. PaBHoOGenpeHHbIE
Y PaBHOCTOPOHHHE
TpeyroJibHukH. [Ipu3zHaku u
CBOMCTBa paBHOOEPEHHOTO
TpeyroJibHuka. HepaBeHcTBa

B reomeTpuH. [IpAMOyronbHsbIi
TPEYTroJIbHUK C yriioM B 30

bubauoreka [IOK
https://m.edsoo.ru/

[TapannensHbie

MpsIMBIE, CYMMa YIJIOB

TPEYroJIbHUKA

14

[TapamensHble psIMBIE, UX
cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHBIE 1
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIC

U NepeceyeHu
napasuIeIbHbIX MPSIMbIX
cekymeit). [IpuzHak
napauIeIbHOCTU MPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUN OT TOUYEK
OJTHOM TIPSIMOM IO BTOPOM
npsmoii. Cymma yrioB
TpeyrojbHuKa. BHelIHue yribl
TPEeYroJbHUKa

bub6anoreka IOK
https://m.edsoo.ru/

OKpYyXHOCTb U KPYT.
I'eomerpuueckue
MOCTPOCHHUS

14

OKpyXHOCTb, XOpJIa U AUAMETP
ux coiictBa. KacarenpHas

K OKpY’KHOCTU. OKpY>KHOCTb,
BNucaHHas B yroiu. [lonsrue o
I'MT, npumenenue

B 3aauax. buccekrpuca u
CEpEIMHHBIN MEePIEHIUKYIISIP
KaK T€OMETPUYECKUE MECTa
To4yeK. OKpyKHOCTb, OIIICAaHHAs
OKOJIO TPEYrOJIbHHUKA.
OKpyXHOCTb, BOUCAHHAs

B TpeyroyibHUK. [Ipocrenimue
3a/1a4u

Ha [IOCTPOEHHUE

bub6anoreka IHHOK
https://m.edsoo.ru/

[ToBTOpEHME,
000011IeHNEe 3HAHUIT

[ToBTOpeHue u o6oOIIeHNE
OCHOBHBIX MTOHATUI U METOJIOB
Kypca 7 Kiacca

bubauorexa [IOK
https://m.edsoo.ru/

OBILIEE
KOJIMYECTBO
YACOB I10

68




| IPOTPAMME

8 kiaace

Ha3Banue pa3nena
(TeMbI) Kypca

KoaunuecTtBo
JacoB

OcHoBHOE coep:kaHHe

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTesibHbIE

pecypchbl

YeThIpEXYyroJIbHUKN

12

[Tapamrenorpamm, ero
IIPU3HAKU U CBOMCTBA.
YacTHele citydan
napajesIorpaMMoB
(IpsAMOYTOJIBHUK, POMO,
KBaJlpar), X MpU3HaKU U
cBoiicTBa. Tpamenus.
PaBHOOOKas 1 IpsIMOYTOJIbHAS
Tparneuuy.

MeTto yIBOEHUS MEIUAHBI.
[{eHTpanpHas CHMMETpUs

bubauoreka [IOK
https://m.edsoo.ru/

Teopema ®aneca u
Teopema o
MPONIOPLIMOHATBHBIX
OTpe3Kax, MO I00HbBIC
TPEYTOJAbHUKHU

15

Teopema daneca u Teopema

0 MPOTIOPLMOHATBHBIX
OTpe3Kax.

Cpenssist TuHUS
TpeyroJibHuKa. Tpanenus, eé
CpE€aHAA TUHHA.
[IponopmoHanbHBIE OTPE3KHU.
[enTp macc

B TpeyroyipHuke. [logo0HbIe
TPEyroJibHUKH. Tpu npu3HaKa
MoJ00Hs TPEYrOJIbHUKOB.
[Ipumenenue moao0ous

IPU PEIICHUN TPAKTUYECKUX
3a1a4

bubanoreka IOK
https://m.edsoo.ru/

IImomane.

Haxoxnenue
wiIoniaaei

TPEYroJIbHUKOB

Y MHOTOYTOJIbHBIX

¢buryp. [Inomaau

MoJA0OHBIX (pUryp

14

CBolicTBa IUIOIIAIEN
reOMETPHUUCCKHUX (HUTYP.
DopMyITbl IS TUIOIIAIN
TPEYroJIbHUKA,
napajuiesorpaMmma, TparemuH.
Briuncnenune miomnanen
cnoxHbIX Guryp. [Inomamu
uryp

Ha KJeTyaToil Oymare.
[Tnomaau nogo6HBIX GUryp.
3amaun

C IPaKTUYECKUM
coaepxanueM. Pemenune 3anau
¢ MMOMOIILI0 METOAA
BCIIOMOTaTEIbHOM IUIOIIAIN

bub6anoreka IHHOK
https://m.edsoo.ru/

Teopema I1udaropa u
Havasa
TPUTOHOMETPUU

10

Teopema Iludaropa, u eé
npuMeHenne. Onpenenenne
TPUTOHOMETPUUECKUX
¢dyHKIHMiT OcTpoTO yria
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,

bubauorexa [IOK
https://m.edsoo.ru/




TPUTOHOMETPHUYECKHE
COOTHOILICHUS

B IIPAMOYI'OJIBHOM
TpeyrojabHuke. OCHOBHOE

TPUTOHOMETPHUUYECKOE
TOXIECTBO
VYTIIIBI B OKPYKHOCTH. 13 BrnucanHuble U IEeHTpaJIbHbIE bub6aunorexa HHOK
Briucannbie u YIJIBI, YTOJI MEKIY https://m.edsoo.ru/
OIMCAHHBIE KacaTeJIbHOU U XOPAOH.
YEeTBIPEXYrOJIbHUKH. VYTIIbI MEXKIY XOpJIaMu U
KacarenbHble cexkymumu. Bricannsie n
K OKPY>KHOCTH. OTIMCaHHbIE
Kacanme okxpyxHocTei YEeTBIPEXYTOJIbHUKH, UX
IIPU3HAKU U CBOMCTBA.
[IpuMeHeHne 3TUX CBOMCTB
IIPH PEIICHUN
TeOMETPUIECKUX 33/1ad.
B3anmuoe
pacIioIoKEeHUE IBYX
OKPY>KHOCTEH, o01ne
kacarenbHble. Kacanue
OKPY>KHOCTEU
[ToBTOpEHME, 4 IToBTOpEHNE OCHOBHBIX bubauorexa [IOK
000011eHIE 3HAHMIA MOHSTHI U METOJIOB KypcoB 7 | https://m.edsoo.ru/
1 8 K1accoB, 00001IeHNE
3HAHUI
OBILEE 68
KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME
9 kaacc
Ha3Banue pa3nena KoumnuyecTBo | OcHOBHOE cojep:kaHue DJIEKTPOHHbIE
(TeMBbI) Kypca 4acoB (undpoBbIe)
oOpa3oBaTe/ibHbIE
pecypchbl
Tpuronomerpusi. 16 Onpenenenue buodiamnorexa HOK
TeopeMbl KOCHHYCOB U TPUTOHOMETPHUYECKUX https://m.edsoo.ru/
cuHycoB. Pemenue ¢dbyukuwmii yrmos ot 001 a0
TPEYroJbHUKOB 1800]. ®opmynbl mpUBEICHUS.
Teopema KOCHHYCOB, TeOpemMa
cuHycoB. Pemienue
TPEYTOJbHUKOB.
[IpakTnueckoe mpruMeHEeHHE
JOKa3aHHBIX TEOPEM
IIpeobpazoBanue 10 [TonsTHe buboanorexa HOK
nogo6us. MeTpuyeckue 0 MpeoOpa3oBaHUH MMOA00HS. https://m.edsoo.ru/
COOTHOILIEHUS COOTBETCTBEHHBIE IJIEMEHTHI

B OKPY>KHOCTH

noJI00HBIX uUryp.
Teopema

0 IPOU3BEJECHUU OTPE3KOB
X0p/, Teopema o
POM3BEJICHUU OTPE3KOB




CEKyIUX, TEOPEMA O KBaJpaTe
KacarenbHOU. [Ipumenenue

B PCIICHUHU I'COMCTPUYCCKUX
3a/1a4

Bexrops!

12

Omnpenenenre BEKTOPOB,
CJIOKEHHE U BbIUNTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa
Ha yucio. Pu3nyeckuii u
reOMETPUYECKUI CMBICIT
BEKTOPOB. Pa3noxenue
BEKTOpa I10 JIBYM
HEKOJUITMHEAPHBIM BEKTOpaM.
Koopaunats! BekTOpa.
CkansipHO€ MpOU3BEACHNE
BEKTOPOB, €ro MPUMEHEHUE
JUISL HAXOXKICHUS JUIMH U
yrioB. Pemenue 3amaqy

C TIOMOIIIbIO BEKTOPOB.
[IpuMeHeHne BEKTOPOB ISt
pernieHus 3a1a4 GU3UKU

bubauoreka [IOK
https://m.edsoo.ru/

JexapToBbl
KOOpAWHATEI Ha
MJI0CKOCTH

JlexapTOBbI KOOPAWHATHI TOUEK
Ha IJIOCKOCTH. Y PaBHEHHE
psIMOM. YpaBHEHHUE
oKkpyxHOCTH. KoOopauHaTtel
TOYEK MEPECCUCHUS
OKPY>KHOCTH U NpssMoil. Meton
KOOPJMHAT NPU PEIIEHUN
reOMETPUYECKHUX 3a/1ay,
IIPaKTUYECKUX 3a]a4

bubanoreka IOK
https://m.edsoo.ru/

[IpaBunbHbIC
MHOTOYTOJIbHUKH.
JlmrHa OKPY>KHOCTH H
JIOIA b KpyTa.
Brranciaenue
Ionaaei

[IpaBuiibHBIE

MHOTOYTOJIbHUKU. YUCIOTT.
JlniHa OKpYKHOCTH, AyTU
OKpyXHOCTU. Pasnannas mepa
yria. [Inomanp kpyra,
CEKTOpa, CETMEHTa

bub6anoreka IHHOK
https://m.edsoo.ru/

Z[BI/I)KCHI/IH IIJIOCKOCTHU

ITonsTHe 0 IBMKEHUH
IockocTH. [lapanmenbHbri
MepeHoc, MOBOPOT
[IpuMmeHeHue npu peeHuu
3a1a4

bubauorexka [IOK
https://m.edsoo.ru/

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3alIH
3HaHUH

[ToBTOpEHHE OCHOBHBIX
MOHSATUH U METOJIOB KYpCOB 7—
9 kiaccoB, 0000IIIeHNE U
cHUCTEMaTH3allHs] 3HAHWA.

bubauorexka [IOK
https://m.edsoo.ru/

OBILEE
KOJIMYECTBO
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PABOYASA

INPOI'PAMMA
CTATUHCTHKA». 7—9 KJTACCbI

YYEBHOT' O

KYPCA

«BEPOATHOCTDH

n




HEJIN U3YYEHUS YYEBHOI'O KYPCA

B coBpemenHOM 1M(GPOBOM MHpE BEPOSTHOCTh M CTAaTHCTUKAa MNpPHOOpeTaroT BcE
OO0JIBIITYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUsS NMPAKTUYECKUX MPHIOXKEHHH, TaK U UX POJIU B
o0Opa3oBaHuM, HEOOXOJMMOM KaXJOMYy 4YelIOBeKy. Bospacraer umcino mnpodeccuii, mpu
OBJIAZICHUU KOTOpPBIMU TpeOyercsi Xopoiuasi 0a3oBasi MOATOTOBKA B 00JAcTH BEPOSITHOCTH U
CTaTUCTHKH, Takas TOATOTOBKAa BaKHA IS TPOJOJDKEHUS 0O0pa3oBaHMs W ISl YCIICIIHOM
npodeccHoOHaTBbHON Kapbephl.

Kaxpiii 4enoBek MOCTOSHHO MPUHUMAET pEIIeHHs Ha OCHOBE HMMEIOUIMXCS Yy HEro
TaHHBIX. A JUII 000OCHOBAaHHOTO TPUHSTHS PELICHUS B YCIOBHUSX HEIOCTAaTKa WM H30BITKA
uHbOpMaMM HEOOXOJAWMO B TOM YHCIE XOpOHmIO CHOPMHPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHYECKOE MBIIIIICHHE.

NmenHo mosTOMy OCTpO BCTajga HEOOXOAMMOCTH CHOPMHPOBATH Yy OOYJarONIUXCs
(YHKIMOHAJIBHYIO TpPaMOTHOCTb, BKIIIOYAIONIYyI0 B ce0d B KauecTBE HEOThEMIJIEMOM
COCTABJIIONICH yYMEHHE BOCIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HWH(POPMAIHIO,
NPEJCTAaBICHHYI0 B pa3iWyHBIX (GopMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peaTbHBIX TPOIECCOB M 3aBUCHMOCTEH, MPOU3BOIUTH MPOCTEUIINE BEPOSATHOCTHBIE PACUETHI.
3HaKOMCTBO C OCHOBHBIMH TPHHIMIAMH cOOpa, aHalM3a W NPEICTABICHUS ITaHHBIX U3
pasIuUHBIX cdep )KU3HU 00IIECTBA U TOCYAapCTBa MPHUOOIIAeT 00YJIarONTUXCsl K 00IIeCTBEHHBIM
uHTepecaM. l3ydeHne OCHOB KOMOWHATOPWKH pa3BHBAaET HABHIKM OpPTraHM3allMU Iepedopa u
moJicuéra Yuclia BapUaHTOB, B TOM 4YHCJIE, B MPUKJIAIHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMH
Teopun rpagoB co3naéT MaTemMaruueckuil QyHaameHT Ui (GOPMUPOBAHMUS KOMIETEHUIUN B
o0macti MHPOPMATUKU U NHU(POBBIX TEXHOJOTHA. [ToMHMO 3TOTO, TPU U3YICHUN CTATHCTUKU U
BEPOSATHOCTH OOOTAIIAIOTCSl TIPEJICTABICHUSI YUYAIIMXCS O COBPEMEHHOW KapTHHE MHpa W
METOJax €ro ucciefoBaHus, (popMUpyeTCs NMOHMMAHHE POJM CTATUCTUKM KaK HCTOYHHUKA
COLIMAJIBHO 3HaYMMOM MH(OPMAIMHU U 3aKJIaJIbIBAIOTCS] OCHOBBI BEPOSTHOCTHOIO MBIIIJICHHUS.

B cooTBercTBMM C JaHHBIMM LEISIMM B CTPYKTYpe IporpamMmbl y4eOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» OCHOBHOW IIKOJIBI BBIJEICHBI CIEIYIOIIHE COAEPKATEIbHO-
Metoguueckue smHuUM:  «lIpencraBieHne  JaHHBIX M ONMCATENbHAs  CTaTHCTUKAY;
«BeposTHOCTEY; «DeMeHTbl KOMOMHATOPUKNY; «BBeneHnue B Teoputo rpadosy.

Conepxxanune nunHum «lIpencraBieHue NaHHBIX M ONMCATENIbHAS CTATHUCTUKA» CIYXKHT
OCHOBOH 111 (hOPMUPOBAHMS HABBIKOB PabOTHI ¢ MHPOPMALUME: OT YTEHUS U MHTEpIpeTaluu
uHbopMalMy, MpPeICTaBICHHON B Tabimumax, Ha JAuarpamMmmax M rpagukax g0 coopa,
IIPEJCTABICHUS U aHAJIN3a JAHHBIX C MCII0JIb30BAHUEM CTATUCTHUECKUX XapaKTEPUCTUK CPEIHUX
u paccenBaHus. Pabotas ¢ naHHBIMH, OOydarol[uecsl ydarcs CUUTBIBaTh U UHTEPIPETUPOBATH
JAHHBIE, BBIIBUraTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHIIME I'MIIOTE3bl, PA3MBIILIATH
HaJl (haKTOpamMH, BbI3bIBAIOIIMMU U3MEHUMBOCTh, U OLIEHUBATh WX BIIMSIHUE Ha pacCMaTpUBaeMble
BEJIMYUHBI U [IPOLIECCHI.

WHTynTHBHOE  MpejACTaBleHWE O  CIy4yallHOM  M3MEHYMBOCTH,  MCCIEIOBaHUE
3aKOHOMEPHOCTEH M TEHAEHLUI CTaHOBUTCS MOTHUBHPYIOIIEH OCHOBOH Ul U3y4eHHs TEOPHUH
BeposATHOCTEH. bosblioe 3HaueHue 371eCh UMEIOT IPAKTUYECKUE 3a/laHMsl, B YACTHOCTH OTIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJICIISIMU.

IToHsiTHe BEpPOSATHOCTH BBOAMTCS KaK Mepa IpaBaonoaodus ciaydaitHoro coOwrtus. Ilpu
U3yYEeHUH Kypca oOydarouiyecs 3HAKOMATCA C TMPOCTEHIIMMH METOJaMHU  BBIYHCICHHS
BEPOSATHOCTEH B CIy4alHBIX SKCIIEPUMEHTAaX ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH HCXOJaMH,
BEPOSATHOCTHBIMH 3aKOHAMM, IMO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojiee CIoXHbIE 3agaud. B
KypC BXOJAT HauyalbHble TMPEJICTABICHUS O CIy4alHBIX BENMYMHAX M UX YHCIOBBIX
XapaKTepUCTUKAX.

Take B paMKax »53TOTO Kypca OCYIIECTBJISETCS 3HAKOMCTBO OOYYaIOUIMXCS C
MHOKECTBAMU M OCHOBHBIMU OIEpalMsIMU HaJ MHOXECTBAaMH, PAacCMAaTPHUBAIOTCS NPUMEPHI
MPUMEHEHHs JUTSI pellIeHus 3ajiay, a TAKKe UCIOJIb30BaHUs B APYIMX MAaTeMAaTHUYECKUX KypcaxX U
y4eOHBIX MpeaMeTax.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE



B 7—9 xnaccax usywaercs Kypc «BeposTHOCTP M CTaTUCTHUKa», B KOTOPBIA BXOMST
pazznensl: «IlpeacraBieHue JaHHBIX U ONKCATENbHAS CTATUCTHKAY; «BeposiTHOCTEY; «DneMeHTbI
KoMOMHATOpHKN»; «BBenenue B Teopuio rpados». Ha m3ydyeHue naHHOTO Kypca OTBOAMT 1
yu4eOHBI Yac B HENCNI0 B TEYCHHE KaXIOoro rojga oOydenus, Bcero 102 ydeOHBIX daca.
COJEP)KAHUME YYEBHOT' O KYPCA (1O TOAAM OBYYEHMUA)

7 kiace

[IpencraBnenne naHHBIX B BHJIE Tabiwi, auarpamm, rpadukos. 3amonHeHue TaOmwil,
YTCHHE W MMOCTPOCHHE JrarpamMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHue rpadukos
peanbHBIX TporeccoB. M3BiedeHne WHPOPMALMU U3 TUarpaMM M TaOJUI], HCIIOJIb30BAaHHE H
MHTEpIIpeTaIHs JaHHBIX.

OmnucarenpHas CTaTUCTHKA: cpefHee apupMEeTHYECKoe, MeIMana, pa3mMax, HauOoJIbIlIee 1
HauMeHblIIee 3HaueHus1 Habopa YMCIIOBBIX TaHHBIX. [Ipumepsl ciyyailHOM U3MEHUNBOCTH.

CrnyyaitHbll SKCIIEpUMEHT (OTBIT) U ciy4aiiHoe coObiTe. BepositHOoCTh M wactoTa. Posb
MaJIOBEPOSITHBIX M MPAKTUYECKHU JOCTOBEPHBIX COOBITHI B mpupoje U B oOmiecTBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmnHbl. Yuciao pébep M cymMmapHas CTEIEHb
BepuiuH. [IpencraBnenue o cBszHoct rpada. Llemu u nukmnel. [lytu B rpadax. O6xoxn rpada
(o¥inepoB myTh). Pemienue 3aqau ¢ moMo1bto rpados.

8 kuace

MHoXecTBO, 3JIE€MEHT MHOXEeCTBa, MOAMHOXecTBO. Orepaluu HaJl MHOKECTBAMU!
oOveauHeHue, nepecedyeHue. CBoMCTBa omepanuid HajJ MHOXKECTBAMM: IE€PEMECTUTENHHOE,
coueTaTellbHOe,  pPACIpeNeIUTEeNbHOE,  BKIIOYEHHUS. Ucnonb3oBanue  rpadudeckoro
MIpe/ICTaBICHHS] MHOKECTB JIJIsl ONTMCAHUS peabHbIX MTPOLIECCOB U SIBICHUH, IPU PELICHUH 3a/1a4.

N3mepenue pacceuBanusi AaHHbIX. Jlucnepcuss U cTaHAApTHOE OTKIOHEHHE UYHCIOBBIX
HabopoB. /luarpamma paccerBaHuUsL.

DneMeHTapHbIE COOBITUS Cily4aiHOro ombiTa. CiydaiiHple CcOOBITHSA. BeposTHOCTH
coObITHH. ONBITEI C PAaBHOBO3MOXHBIMHU D3JIEMEHTAPHBIMH COOBITHsIMHU. CIiydaiiHBIA BBIOOD.
CBsi3b MEXJy MaJOBEpPOSITHBIMU U MPAKTHUECKU JOCTOBEPHBIMH COOBITHSIMH B MPHUPOJIE,
00111eCTBE U HayKe.

JepeBo. CBoiicTBa IepeBbEB: €AMHCTBEHHOCTD IYyTH, CYLIECTBOBAHUE BUCSYEH BEPIIUHBI,
CBS3b MEXKJy UYMCIOM BepuiMH U uucioM pé&dep. I[lpaBuno ymHoxenus. Pemienue 3amau c
MTOMOTIIBIO TpadoB.

[IpoTuBomnonoxkubie coObiTusA. Jmarpamma DOiinepa. OObeAMHEHHUE M TEpPECEUCHHUE
COOBITHIA.

HecoBmecTHbie coObiTua. @opMyna CIOKEHUS BEPOSTHOCTEH. YCIIOBHAsi BEPOSITHOCTb.
[IpaBuno ymHoxenus. HezaBucumble coObiTus. Perienne 3a1a4 Ha HaX0XKIEHHE BEPOSTHOCTEH C
MOMOIIBIO JIepeBa CIIy4allHOTO IKCIEPUMEHTA, Tuarpamm Jiiepa.

9 kJacc

[IpencraBienue AaHHBIX B BUJE TAaOIUI, quarpamm, rpadukoB, HUHTEPIPETALHS JAHHBIX.
UreHnue u nocTpoeHue Tabiuil, quarpamm, rpaukoB 1Mo peaibHbIM JaHHBIM.

IlepecranoBku u ¢akropuan. Couetanust u yucio coueranuil. TpeyronpHuk [lackans.
Pemienue 3a1a4 ¢ UCrosib30BaHNEM KOMOWHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CilydaifHbIi BHIOOp TOUYKH U3 (PUTYpHI Ha MIOCKOCTH, U3
OTpe3Ka U U3 JyI' OKPYKHOCTH.

Hcneitanne. Ycenmex u Heymada. Cepust ucnbITaHMd 10 mnepBoro ycnexa. Cepus
ucnsiTauuii bepaymum. BepostTHocTH cOOBITHI B cepuu ucnibITaHui bepHyim.

CnyvaiiHass BenMYMHA M DPAclpeAeieHHe BeposATHOCTEW. [Ipumepbl MaTeMaTH4eCcKOro
O’KHUJAaHMs KaK TEOPETUYECKOTO CPEIHETO 3HAUYECHUs BEIMYMHBI. MareMaTudeckoe 0XKHJIaHUE U
JUCIIEPCHUS CIIy4aliHOM BEINYMHBI «YUCIIO YCIIEXOB B CEPUM UCIIBITaHUN bepHymmm».

[TonsiTue o 3akoHe OoJbIIKMX yucel. M3mMepeHne BeposTHOCTEH ¢ MOMOIIbIO YacToT. Poib
Y 3HAYEHUE 3aKOHa OOJIBIINX YHCEN B IPUPOJIE U OOIIEeCTBE.



IJIAHUPYEMBIE TIPEJIMETHBIE PE3YJbLTATHBI OCBOEHHSI PABOYEN
IMPOI'PAMMBI KYPCA (I1IO TOAAM OBYYEHMUS)

[IpenmMeTHBIe pe3ynbTaThl 0CBOEHUS Kypca «BeposTHOCT U cTatucTuka» B 7—9 Kiaccax
XapaKTEePU3YIOTCS CIEAYIOIMMU YMEHUSMHU.

7 kiace

* Yurtate MHPOPMALIUIO, IPEICTABICHHYIO B TaONMIaX, Ha AMarpamMMmax; MpeICTaBIIsATh
JTaHHBIE B BHJIE TAOJUIl, CTPOUThH IUArpamMmbl (CTOJOMKOBBIE (CTOJOYATBIE) M KPYTrOBBIE) TIO
MacCHBaM 3HAYEHUU.

* OnucelBaThb U HMHTEPIPETUPOBATH pEalIbHbIE YHCIIOBBIE JTaHHBIE, NPEACTABICHHBIE B
TabIHUIax, Ha AUarpammax, rpadukax.

* Hcnonb3oBaTh ISl ONUCAHUS JIAHHBIX CTATUCTUYECKHE XapaKTEPUCTHKU: CpeHEe
apudmernueckoe, MeaHa, HanOoJIbIlIee U HAaMMEHbIIee 3HAaYEeHUs, pa3Max.

= IMeTh mpencTaBieHHE O ClydallHOM M3MEHYMBOCTH Ha NMpHUMeEpax LEeH, (PU3MYECKUX
BEJIMYMH, aHTPONOMETPUYECKUX JIAaHHBIX; HUMETh INPEJCTABIEHHE O CTATUCTHYECKOMN
YCTOWYHUBOCTH.

8 kuace

= U3Bnekath u mpeoOpazoBhIBaTh HHGOPMAILMIO, TPEJICTABICHHYIO B BHUJIEC TaOUII,
yarpamm, rpaUKoB; MPeACTaBIATh JaHHbIE B BUJIE TaOIUI], 1MarpaMm, rpaguKosB.

* OnuchiBaTh JaHHbIE C IOMOMIbIO CTATUCTUYECKUX IMOKAa3aTeseil: CpeTHUX 3HAUCHUN U
Mep paccerBaHus (pa3Max, TUCIEPCUs U CTAaHIAPTHOE OTKIIOHEHHUE).

* HaxonuTe 4acToThl YMCIOBBIX 3HAUYEHWH M YacTOThl COOBITHI, B TOM YHCIE IO
pe3ynbTaTaM U3MEPEHHUN U HaOTIOACHUH.

* HaxoauTh BEpOSITHOCTH CIy4allHBIX COOBITUH B ONbITAX, 3HAas BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUH, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXHBIMU 3JIE€MEHTAPHBIMU
COOBITHSIMH.

* Mcnonp3oBaTh rpadguueckie MOJAETH: IEPEBO CIYyYalHOTO SKCIEPUMEHTa, AUarpaMMbl
Dilnepa, yucaoBas npsimas.

* OnepupoBaTh MOHATHSAMHU: MHOXECTBO, IOJMHOXECTBO; BBINOJHATh ONEPALMHA HaJ
MHO>KECTBAMHU: OOBbEIUHEHHE, MEepPECceUueHue; MEePEeUnucCIsiTh 3IEMEHThl MHOXECTB; MPUMEHSTH
CBOMCTBA MHOYECTB.

* Mcnonp3oBath rpadguueckoe MpeacTaBiICHHE MHOXKECTB M CBSI3eH MEXIy HUMHU IS
OMHCAHUS TMPOILIECCOB U SIBJIGHUH, B TOM YHCIE IPU PEHICHUH 33Jad U3 JAPYruX Y4eOHBIX
MIPEAMETOB U KYpCOB.

9 kJacc

= UM3Bnekatb u mnpeoOpa3oBbIBaTh WHMOPMALIMIO, MPEJICTABICHHYI0 B Pa3IMYHBIX
WUCTOYHUKAX B BUJAE TaOnuil, auarpamm, rpadukoB; MPEACTAaBISATh JaHHBIE B BHJAE TaOIuIl,
ayarpamm, rpauKoB.

* Pemiate 3aaun opraHu30BaHHBIM [1epeOOPOM BapUaHTOB, a TAKXKE C MUCIOJIb30BAHUEM
KOMOMHATOPHBIX MIPaBUIJI U METOJIOB.

= Mcnonp30BaTh ONUCATENbHBIE XAPAKTEPUCTUKHU JUIsI MAaCCHBOB YHCIIOBBIX JAHHBIX, B
TOM YHCJI€ CPEHUE 3HAYCHUSI U MEPbl PACCEUBAHMUS.

= HaxomuTh 4YacToThl 3HAYEHWH M YACTOTHI COOBITHSA, B TOM 4YHCIE IOJb3YACh
pe3yibTaTaMy MPOBEAEHHBIX U3MEPEHHUI U HAOIIOICHUH.

= HaxoauTh BEpOSITHOCTU CITy4alHBIX COOBITHM B W3Y4EHHBIX OIBITAaX, B TOM YHCIE B
OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUSIX UCHBITAHUN O MEPBOTO
ycliexa, B Cepusix UcnblTanui beprymn.

* ImMeTh npencTaBiacHUE O CIIy4allHOM BEIMYMHE U O PaclpeleIEHUU BEPOSTHOCTEH.

= ImMeTh npezicTaBiICHUE O 3aKOHE OOJIBIIMX YUCEI KaK O MPOSBICHUHN 3aKOHOMEPHOCTH B
CllyyailHOH M3MEHYMBOCTH M O pOJIM 3aKoHa OOJBIIMX YHCENT B NpUpoAe U OOIIecTBe.
TEMATHUYECKOE IINTAHMPOBAHUE

7 kJ1ace
\ HasBanmue pasgea \ KosanuectBo \ OcHoBHOE coaepxkaHue \ DJICKTPOHHBIE \




(TeMBbI) Kypca

yacoB

(undpossbie)
oOpa3zoBaTe/ibHbIE

pecypchbl

IIpencraBnenue
JaHHBbIX

[IpencraBnenue qaHHBIX

B Tabnunax. [Ipakruueckue
BBIYHCIICHUS 110 TAOIMYIHBIM
JTaHHbIM. M3BeUeHUE N
WHTEpIpeTaus TaOIuIHBIX
nanabIX. [IpakTudeckas padbora
«Tabmuuey. I'padudeckoe
IpeJICTaBICHUE JTaHHBIX

B BH/JIC KPYTOBBIX, CTOJIOMKOBBIX
(cTonbuaThIX) TUArpamm.
YreHne 1 NOCTPOCHHUE
nuarpamm. [Ipumepst
JneMorpapuuecKkux JuarpaMmm.
[IpakTnueckas padbora
«/Imarpamme»

bubauoreka [IOK
https://m.edsoo.ru/

OnucarenpHas
CTaTUCTHUKA

Yucnossie Habopbl. Cpennee
apudmeTnyeckoe.

Menuana grciioBoro Habopa.
YCTOWYNBOCTh MEIUAHBI.
[IpakTnueckas pabora
«CpenHue 3HaYCHUS.
Haubonpiiee u HanMeHbIee
3HAYEHUsI YUCIIOBOTO Habopa.
Pa3zmax

bub6anoreka IOK
https://m.edsoo.ru/

Cnyuaiinas
M3MEHUYUBOCTD

CiyyaliHasi UBMEHUYHUBOCTh
(mpumepsl). YacToTa 3HAUCHUI
B MacCHUBE JIaHHBIX.
['pynnupoBka. I'ucrorpammel.
[TpakTuueckas paboTa
«Cny4daitHas ”3BMEHYUBOCTD)

bub6anoreka IHOK
https://m.edsoo.ru/

BBenenue B Teopuro
rpagoB

I'pad, BepmunHa, pedpo.
[IpencraBnenue 3amaun

¢ momMo1bto rpada. CreneHp
(BaJICHTHOCTH) BEPIIHHEI.
Yucno p&dep u cymmapHas
cTerneHb BepunH. Llens u nuki.
[Tyts B rpade. [IpeacraBnenue
o cBsi3HOCTH Tpada. O6x01
rpada (3iy1epoB MyTh).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX Tpadax

bub6anoreka IHHOK
https://m.edsoo.ru/

O06o001enue,
CUCTEMATHU3AIHA
3HAHUH

IIpencrasnenue naHHBIX.
OnucarenpHas CTaTUCTHKA.
BepostHocTh ciiydaitHOTO
COOBITHUS

bubauorexa [IOK
https://m.edsoo.ru/

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOT'PAMME
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8 kiaace

Ha3Banue pa3nena
(TeMbI) Kypca

KoaunuectBo
JacoB

OcHoBHOE colep:kaHHe

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTesibHbIE

pecypchbl

IToBTOpEenue kypca 7
KJacca

IIpencraBnenue JaHHBIX.
OrnucarenpHas CTaTUCTUKA.
CrnydaifHasi "3MEHYUBOCTb.
Cpennue yrcioBoro Habopa.
CrnygaitHbie COOBITHSI.
BeposiTHOCTH 1 4acTOTHI.
Kitaccnueckue monenu
TEOPHUH BEPOATHOCTEN:
MOHETA U UTpajbHasi KOCTh

bubauoreka [IOK
https://m.edsoo.ru/

OnucarenpHas
CTAaTUCTHUKA.
PaccenBanmne maHHBIX

Otknonenus. Jlucnepcus
YHUCJIOBOTO Habopa.
CrangapTHOE OTKIIOHEHHE
YUCIIOBOTO Habopa.
JlmarpamMmmel pacceuBaHus

Bbubauoreka [JOK
https://m.edsoo.ru/

MmuoxecTBa

MHOXecTBO,
MOAMHOXecTBO. Onepanuu
HaJa MHO>XXECTBaAMMU.
00beIMHEHNE, TIEPECCUCHHE,
nonoigHenue. CBoNUCTBa
ornepanuii Hajq
MHOKECTBAMMU:
MePEMECTUTEIBHOE,
coueTaTebHoE,
pacnpeneauTenbHOE,
BKIIFOUeHMS. [ 'paduueckoe
MIPE/ICTABJIICHHE MHOXKECTB

bubanoreka IOK
https://m.edsoo.ru/

BepositHocTh
CIIy4aifHOTO COOBITHS

Crny4daifHbie COOBITHS.
bnaronpustcTBytomiue
3JIeMEHTapHbIE COOBITHS.
BeposiTHOCTH COOBITHI.
OnbITHI €
PaBHOBO3MOXKHBIMH
3JIeMEHTapPHBIMU
coObITusMH. CirydaifHbIN
BbIOOD. [IpakTHueckas
paboTta «OnbITHI

C PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMU
COOBITHIMID)

bub6anoreka IHHOK
https://m.edsoo.ru/

Beenenue B Teoputo
rpa¢os

Jepeso. CpolicTBa nepeBa:
€/IMHCTBEHHOCTD ITyTH,
CYILIECTBOBAHUE BUCAUYEH
BEPIIUHBI, CBSI3b MEXKIY
YHCIOM BEPIIMH U YUCIIOM
pEbep. [IpaBuino yMHOKEHHS

bubauoreka [IOK
https://m.edsoo.ru/

CrnygaitHbie COOBITHS

[IpoTuBOMOIIOKHOE

bubauoreka [IOK




coObiTue. [lnarpamma
DOiinepa. O0ObeIUHEHNE U
nepecedeHne COOBITHIA.
HecoBmecTtHbIE COOBITHSL.
DopmyJia CIIOKEHUS
BeposiTHOCTeN. [IpaBmito
YMHOEHUS BEPOSITHOCTEH.
VYcnoBHasA BEPOSATHOCTD.
HezaBucumbie COOBITHS.
[Ipencrasnenue ciry4aiftHOTO
IKCTIEPHMEHTA B BHJIE
JepeBa

https://m.edsoo.ru/

O6001menue, 4 [IpencraBienue JaHHBIX. Bubanorexa HOK
crcTeMaTH3aIHs 3HaHUI OnwucarenbHas cratuctuka. | https://m.edsoo.ru/
I'padsi. BepostaocTh
CITy4aifHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH
OBILIEE 34
KOJIMYECTBOYACOB
110 ITPOTPAMME
9 kJacc
HasBanmue pasgena KonuvecTBo | OcHOBHOE coaepikaHue JIEKTPOHHBIE
(TeMBI) Kypca 4acoB (undposbie)
oOpa3oBaTe/ibHbIE
pecypchbl
[ToBTOpEeHUE 4 [IpencraBiennie NaHHbIX. bubauorexa [IOK
Kypca 8 kiacca OnwucarenpHas cratuctuka. | https://m.edsoo.ru/
Onepauuu Haj COOBITUSMHU.
HezaBucumocTs cOOBITUI
ONeMEeHThI 4 IlepecranoBku. @akropuan. | budoaumorexka IIOK
KOMOHMHATOPHKH CoueTaHHusI U YHCIIO https://m.edsoo.ru/
couyetanuil. TpeyroJibHUK
[Tackans. [IpakTuyeckas
pabota «Bpruncienue
BEPOSITHOCTEH
C UCTOJIb30BaHUEM
KOMOMHATOPHBIX QyHKIUIH
AIIEKTPOHHBIX TAOIHIDY
I'eomerpuueckas 4 I'eomerpuueckas Bbubiamnorexa HOK
BEPOSATHOCTH BEPOSATHOCTh. CITydaiiHbIH https://m.edsoo.ru/
BBIOOD TOYKH U3 (PUTYPHI HA
IUIOCKOCTH, U3 OTpe3Ka, U3
JIyT'H OKPY>KHOCTH
Wcneirannsa beprymm 6 HcneiTanue. Yenex u buoanorexa HOK

Heynada. Cepust UCIIBITAHUI
J10 TIEPBOTO ycIrexa.
Hcnbitanus beprymnu.
BepostHocTu coObITuit

B CEpUU UCIBITAaHUI
bepuymu. [Ipaktuueckas
pabota «VcnbITaHus
bepuymm»

https://m.edsoo.ru/




CrnyuaiiHast BeTU4rHa

CrnydaiiHasi BeIMYMHA U
pacnpezneneHue
BEPOSITHOCTEM.
MaremaTtnueckoe oKuJaHue
U JUCIEPCHS CIIyYalHOU
Benn4uHbL. [Iprumepsl
MaTEeMaTH4ECKOI0
0’KUJaHUS KaK
TEOPETUYECKOTO CPETHETO
3HAYEHUS BEIUYUHBL.
[TonsiTne o 3akoHE OOIBIINX
yucen. 3smepenne
BEPOSTHOCTEN C IIOMOILBIO
yacToT. [Ipumenenne
3aKOHa OOJIBIINX YHCET

bubauoreka [IOK
https://m.edsoo.ru/

O0600611eH1Ee, KOHTPOJIb

10

IIpencraBnenue JaHHBIX.
OrnucarenpHas CTaTUCTUKA.
BepostHoCTh cinydaitHOTO
COOBITHS. DIIEMEHTHI
KOMOMHATOPHKH.
CityyaliHble BEJTUYMHBI 1
pacnpeneneHus

Bbubauoreka [JOK
https://m.edsoo.ru/

OBIEE
KOJIMYECTBO
YACOB 110
MMPOTPAMME
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