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HHOACHUTEJIBHAA 3AIIUCKA

PaGouas nporpamma no yuebHomy npeamery «Matematuka (yriayOlaeHHbIH YPOBEHb)» IS 5-9 kiaccoB pa3paboTaHa Ha OCHOBE CIEAYIOIUX TOKYMEHTOB:
- denepalbHBIN TOCYIApPCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOIO O0IIEero oOpa3oBaHus, YTB. mpukazoM Munnpocsemenus P® or 31.05.2021
No 287 (c U3MEHEHUSIMH);
- @enepanbHas oOpa3oBaTelbHas NpPOrpaMMa OCHOBHOTO o0Imiero oOpasoBaHusi, yTB. npukazoMm Munmnpocsemenuss PO or 18.05.2023 Ne 370 (c
U3MEHEHUSMH);
- @enepanbHas pabodass mporpaMma OCHOBHOTO o0miero oopasoBanusi «MaremaTtnka (yriyOneHHBIH ypoBeHB)» (st 5-9 kiaccoB 00pa3oBaTeIbHBIX
opranmuzanuii). ®I'bOY HY Uncruryra conepxkanust oopazoBanus um. B.C.JlenneBa, Mocksa 2025;
- OcHoBHasi 0o0Opa3oBaTelbHAs MporpaMMa OCHOBHOro obOmiero ob6pazoBanus MOY Jlumes Ne 3 (B coorBerctBuum ¢ ®I'OC-2021) ot 26.08.2022 (c
U3MEHEHUSIMH).

Pabouas nmporpamma mo matemartuke i oOydarommxcs 5—9 kinaccos pazpadorana Ha ocHoBe PI'OC OOO. B nporpamme mo MaTeMaTHKE Y4TEHBI UIEU U
nosioxxenus KoHuenmuu pa3BuTrs MareMaTuueckoro oopasoBanus B Poccuiickoit denepanuu.

[IpenMeToM MaTeMaTUKH SIBISIOTCS (yHIAMEHTAIbHBIE CTPYKTYPbl HAIIETO MHpa — MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIE OTHOILIEHHUS (OT
MPOCTEUININX, YCBAaMBAEMBIX B HEMOCPEJICTBEHHOM OIBITE, 1O JOCTATOYHO CJIOXKHBIX, HEOOXOJMMBIX JUIsi PA3BUTHUS HAYYHBIX W TPUKIAAHBIX HUJEH).
Marematuueckue 3HaHUS OOECTEeuMBalOT MOHMMAHHWE MPUHIMIIOB YCTPONCTBA M HCIHOJB30BAaHUS COBPEMEHHOW TEXHUKH, BOCIPHUSATHE M HWHTEPIPETAIUIO
COIMAIbHON, YKOHOMUYECKOM, MOMUTHYECKOW HH(GOpPMAIMU, TAI0T BO3MOXKHOCTH BBITIOJNHATH PACUYETBl M COCTABJISITH AJITOPUTMBI, HAXOAUTh W TMPUMEHATH
(dhopMyIibl, BIAJETh MPAKTUUECKUMHU MPHUEMAMU TEOMETPHUUECKUX N3MEPEHUI U MOCTPOSHUH, UnTaTh MHGOPMAIUIO, IPEICTABICHHYIO B BUJIE TaOMUII, TUarpaMM U
rpauKOB, KUTh B YCIOBUSIX HEONPEACTEHHOCTH U TTIOHUMATh BEPOSATHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

N3ydyenne maremaTuku GOpMUPYET y OOYYAIONIMXCS MATEMaTHYECKHH CTUJIb MBIIUICHUS, TPOSBISIIONIMICS B OMPENEIEHHBIX YMCTBEHHBIX HaBBIKaX.
OO6yuaromuecss OCBauBalOT TaKUe MPUEMBI U METOJIBI MBIIIICHUS, KaK MHAYKIUS U ASAYKIUs, 0000IICHINE U KOHKPETH3allMs, aHAJIN3 U CUHTE3, KilacCu(UKaIus u
cUCTeMaTu3alus, abcTparupoBanue U aHanorus. OObEKThl MATEMATUUECKUX YMO3AKITIOUSHHH, TPaBIia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUYECKHUX
MMOCTPOCHUM, CIOCOOCTBYIOT BBIPAOOTKE yMeHHUS (OPMYIUPOBaTh, OOOCHOBBIBATh M JOKA3bIBATH CYXKIACHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIUICHUE.
N3ydyenne wmaTematuku ooOecriednBaeT (HOpMHpOBAHHE AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS W BOCIHTAHHWE YMEHUH JIeHCTBOBATh MO 3aJlaHHBIM
aNropuTMaM, COBEpPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporiecce pemenns 3a1aq4 — OCHOBOUW y4eOHOM JAESITEIPHOCTA Ha YPOKaX MaTEMATHUKH —
Pa3BUBAIOTCS TBOPUYECKAS M MPUKIIA/THAS CTOPOHBI MBIIIJICHUSI.

OOyuenne mMaTeMaTuke MAET BO3MOXKHOCTH Pa3BHBATh Y OOYYAIOIIUXCS TOYHYIO, PAllMOHANBHYIO U MHPOPMATHUBHYIO peyb, YMEHHE OTOMpaTh Hambojee
MTOAXOIAIINE SI3bIKOBBIE, CAMBOJIMUECKHE, TpadUueCKUe CPEACTBA IS BRIPAKEHUS CYKICHUA U HATJISITHOTO UX TIPEICTABIICHMUS.

[Ipu mM3ydeHHH MaTeMaTHKU OCYHIECTBIISETCS OOIee 3HAKOMCTBO C METOJaMH IMO3HAHUS JEWCTBUTENBHOCTH, MPEICTABICHUSIMH O MPEIMETe U METOAax
MaTeMaTUKH, UX OTJIMYMU OT METOJOB JIPYTUX €CTECTBEHHBIX W TYMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSX MPUMEHEHHS MATeMaTHUKH JUIs PEUIeHUs HAy4YHBIX U
MPUKJIATHBIX 33]1a4.



MaremaTnueckoe oOpa3oBanue B Poccuiickoit @enepanun mMareMaTHueckoe oOpa3oBaHUE JOJDKHO pelllaTh, B YACTHOCTU 3aJaud OOECIEYEHUs CTpPaHbl
BBIITYCKHUKAMH, MaTeMaTu4yeckasi OJrOTOBKa KOTOPBIX JOCTaTOYHA JUIA MPOJOJDKEHUsT 00pa30BaHUs B PA3UYHBIX HANPABICHUSAX, BKIIOYAs MaTEeMaTHYECKUE
uccieoBaHusl, padboty B chepe MHPOPMAIMOHHBIX TEXHOJIOIMMH, ITPENoiaBaHe MaTeMaTHKH, C OJJHOH CTOPOHBI, U IPUMEHEHUE MAaTEMAaTUKU B JIPYTUX HayKax, B
MH)KEHEPHO-TEXHOJIOTHYECKON M couuanbHO cdepe ¢ apyroii croponsl. s oOecrniedyeHHus JOCTHXKEHUS COOTBETCTBYIOLICH STHM 3a/ladyaM MaTeMaTHYeCKOM
HOJrOTOBKM O0Y4arouXcs, Ui YAOBIETBOPEHUS UX 3alPOCOB U BO3MOXHOCTEH MpeiHa3HauyeHa [porpaMma yriyonEéHHOro u3ydeHus maremMaTtuku. [Iporpamma
10 MaTeMaTHKe YIIyOJIEHHOTO ypOBHSA JAET BO3MOXKHOCTH PACHIMPUTH U YIIyOUTh KPYr M3y4aeMbIX BOIPOCOB, CO3/aTh 0oJiee LEIOCTHOE IMPE]CTABICHHUE O
cucTeMe MaTeMaTHYeCKUX 3HaHUH, chopMupoBaTh 0oJiee yCTOMUMBBIE M OCO3HAHHBIE YMEHHUSL.

[IpuoputeTHbIMU LIEAAMU O0yUEHUSI MaTeMaTUKE B 5—9 Kilaccax sBISAIOTCA:

- (dbopMHpOBaHHE LEHTPAIbHBIX MAaTEeMAaTHYECKUX MOHATUH (YMCilo, BEJIMYMHA, TeoMeTpuueckas (Qurypa, nepeMeHHas, BepOSTHOCTb, (YHKLUs),
00ecTIeYnBaOIINX MTPEEMCTBEHHOCTD U IMIEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHuUs 00YJaIOIINXCS;

- MOJIBEICHUE OOYYaIOLIMXCS Ha JIOCTYITHOM Il HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MaTEMaTHUKU M OKPY’KalOIIEro MUpa, IOHUMaHHEe MaTeMaTHKH Kak
qyacTy o01IEH KyJIbTyphl YEJIOBEYECTBA,

- pa3BUTHE HHTEJUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH 0O0ydarolMxcs, MMO3HABATEIbHON AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTHUHOCTH
MBIILJIEHMS], UHTEPECa K N3YYEHUIO MaTEMaTUKH;

- ¢dopmupoBaHrue (YHKIMOHAIBHOW MaTeMaTHYECKOW TpPaMOTHOCTU: YMEHHUS pAacHO3HaBaTh INPOSIBIEHUS MaTeMaTUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHbIX JKU3HEHHBIX CUTYallUsX W MPU HU3YYEHHM APYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBHUCHUMOCTEHl M 3aKOHOMEPHOCTEM,
(dbopMyIMpOBaTh UX Ha A3bIKE MAaTeMaTHKH M CO3/jaBaTh MaTeMAaTUYECKUE MOJIENH, IPUMEHSITh OCBOEHHBIH MaTeMaTWYeCKHH ammapaT AJs pPelIeHus MPaKTUKO-
OpPUEHTUPOBAHHBIX 33Ja4, HHTEPIPETUPOBATH U OLIEHUBAThH MOJyUYE€HHBIE PE3YIbTATHI.

OCHOBHbBIE JIMHUM COJEp)KaHHUs MporpaMMbl IO MaTeMaThke B 5-9 kmaccax: «YHucna M BBIUMCICHUSA», «Anredpa» («Anredpandeckue BBIPAKEHHS,
«YpaBHEHHS U HEPABEHCTBAY), «PyHKIUN», «['eomerpus» («I'eomerpuueckue GUrypsl U UX CBOMCTBay, «M3MepeHne reoMeTpuyecKuX BeIMIUH»), «BeposaTHOCTD
U CTaTHCTUKay». JlaHHBIE JTUHUM Pa3BHBAIOTCS MapajUleNbHO, KaKJas B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBHUCHMO OJIHA OT JAPYroi, a B
TECHOM KOHTAKT€ U B3aUMO/IEHCTBUU.

ConepkaHue HporpaMMbl MO MaTeMaTHKE, paclpeleN€éHHOe IO TojaM OO0ydeHHus, CTPYKTYpHUpOBaHO TakUM 0OO0pa3oM, 4TOObI KO BCEM OCHOBHBIM,
MPUHIMIIHAIBHBIM BOIIpOcaM oOyuaroluecs: o0Opallaiich HEOJHOKPAaTHO, YTOOBI OBJa/ieHWE MaTeMaTHMUYECKHUMH MOHATHUSMU W HaBBIKAMH OCYIIECTBISIOCH
MOCTIeIOBATENbHO U IOCTYMNATENbHO, C COOJIOJIGHUEM NPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAIUCh B OOIIYI0 CHUCTEMY MaTeMaTH4eCKHX
MPEACTABICHUIN 00YJarOIINXCsI, PACITUPSI U YIIIyOutsis €€, 00pa3ysi MpOYHbIE MHOYKECTBEHHBIC CBSI3H.

B cootBerctBu ¢ ®I'OC OOO MareMatuka sIBIsETCS 005S3aTeIbHBIM Y4eOHBIM IIPEIMETOM Ha YPOBHE OCHOBHOTO 00mIero oopa3oBanus. B 5—-9 kmaccax
MaTeMaTHKa TPAJUIMOHHO M3ydYaeTcs B paMKax cJleIyloIuX y4eOHBIX KypcoB: B 5—6 kilaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Auredpay,
«I"eomeTpusi», «BEpOSTHOCTh M CTATUCTHKAY.

OO11ee yncI0 4acoB sl U3yUEHUs] MaTeMaTHKH (Yri1yOJieHHBIH YpOBEHb) HAa YPOBHE OCHOBHOTO 00111er0 0O0pa3zoBanus, — 1224 yaca: B 5 knacce — 204 yacoB
(6 gacoB B Henento), B 6 kimacce — 204 yacoB (6 4acoB B Henento), B 7 kimacce — 272 4Jaca (8 gacoB B Hezento), B 8 kiacce — 272 4daca (8 4acoB B HeIeln0), B 9
Kjacce — 272 yaca (8 yacoB B HEJIEINIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
ITIO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyeHne mMaTeMaTWKU Ha ypOBHE OCHOBHOTO OOMIEr0 0Opa30BaHUsSI HAMPABICHO HA JOCTHIKCHHE OOYYAIOMUMUCS JIMYHOCTHBIX, METalpPEIMETHBIX H
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB OCBOCHUS Y4eOHOTO MpeaMeTa.

JINYHOCTHBIE PE3YJIbTATDI

1) nampuomuueckoe 6ocnumanue: TPOSBICHWEM HWHTEpeca K MPOLNUIOMY M HACTOSIIEMY POCCHICKOH MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K
JTOCTIDKEHHUSIM POCCHICKMX MaTEMaTHKOB U POCCUHCKOW MAaTEeMaTHUECKOM MIKOJIbI, K HCIIOJIb30BAHUIO ATHX JIOCTHKCHUHN B IPYTUX HAayKax M MPUKIAJHBIX cepax;

2) epadicoanckoe U OYXOBHO-HPABCMBEHHOE 6OCNUMAHUe: TOTOBHOCTHIO K BBIOJHEHHIO OO0SM3aHHOCTEW TpaKIaHWHA W peaju3allid ero Ipas,
MPEJCTaBICHUEM O MaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHMU, MPOLEAYpP TPAXKITAHCKOTO oOIiecTBa (Hampumep, BHIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO STHUECKUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaXKHOCTU MOPATBHO-
ATHYECKUX TPUHIIUIIOB B IEATSILHOCTH YUEHOTO;

3) mpyodosoe sochumarue. yCTAHOBKOW Ha aKTMBHOE y4acTHE B PEUICHUU MPAKTHUYECKUX 33/1a4 MAaTEeMaTHUECKOW HANpaBIIEHHOCTH, OCO3HAHUEM Ba)KHOCTHU
MaTeMaTHYeCKOro o0pa3oBaHMs Ha MPOTSHDKEHUM BCEW JKU3HU S YCHEIIHOW Npo(ecCHOHATBHOW JEsATeIbHOCTH M pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAaHHBIM BBIOOPOM M TOCTPOCHHEM WHAWBHIYAIBHOW TpPaeKTOpHHM O0Opa30BaHUS M KM3HEHHBIX IUIAHOB C YYETOM JMYHBIX MHTEPECOB M OOIIECTBEHHBIX
noTpeOHOCTEH;

4) scmemuueckoe 6ocnumaHue: CHOCOOHOCTBIO K AMOIHOHAIBHOMY M OCTETHYECKOMY BOCIPHATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3alad, pEIICHUH,
paccyXIeHUi, YMEHUIO BUJIETh MaTeMaTHUECKUEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) yennocmu Hayunozco nosHanus: OPUEHTALMEH B JEATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX TPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTH YelloBeKa, IpUPOAbl M 00IIecTBa, TOHUMAaHUEM MaTeMaTH4YeCKON HayKH Kak cepbl 4el0BEeYEeCKOH NeSTeTbHOCTH, ITAoB €€ Pa3BUTUS U 3HAYMMOCTHU
IUIL Pa3BUTHS IMBIJIM3AINH, OBJAJCHHEM S3BIKOM MaTeMaTHKH M MaTeMaTHYeCKOW KYJIbTYpOH Kak CpEICTBOM IIO3HAHHS MHpA, OBJAJCHUEM HaBBIKAMH
HCCIIEI0BATEIbCKON AEATENbHOCTH;

6) ¢usuueckoe socnumanue, popmuposanue Kyibmypbl 300p06bsi U IMOYUOHANLHO20 O1a20NOIYYUs: TOTOBHOCTHIO MPHUMEHSATh MaTEMAaTHICCKHE 3HAHUS B
MHTEpECax CBOETO 3/I0POBbsl, BEJICHUS 3/10pOBOro 00pa3a >KM3HU (37J0pOBOE NMUTaHHE, COATAHCHPOBAHHBIA PEXKUM 3aHATUH W OTIbIXA, peryisapHas ¢pu3nueckas
aKTUBHOCTH), C)OPMHPOBAHHOCTHIO HaBbIKa pe(IeKCHH, IPU3HAHUEM CBOETO TpaBa Ha OIIMOKY M TaKOTO JKe TpaBa IPYroro YeloBeKa;

7) 9KoI02UYecKoe 8ocnumanue. OpAUCHTAINEe Ha IPUMEHEHNE MaTeMaTHYECKUX 3HAHUHN JUISl PeIICHHs 3a/1a4 B 00JIACTH COXPAHHOCTH OKPY)KAIOIIEH Cpesibl,
TUTAHUPOBAHMSI TTOCTYNKOB U OLIEHKHU MX BO3MOJKHBIX IOCIIEACTBUHN JJISI OKpYXKAroIled cpebl, 0CO3HAHUEM TJI00AIbHOTO XapaKTepa KOJOTHUYECKUX MPOoOJieM U
MIyTE€N UX PELICHMS;

8) aoanmayus K USMEHAIOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU Cpedbl: TOTOBHOCTHIO K JCUCTBUSAM B YCIOBHSX HEONPENENEHHOCTH, MOBBIIICHHIO
YPOBHSI CBOCH KOMIETEHTHOCTH Yepe3 MPAKTHYECKYIO JEATEIbHOCTh, B TOM YHCJIe YMEHUE YUUThCS Y JPYTUX JIFOJIEH, IpHoOpeTaTh B COBMECTHOU IS TEIFHOCTH
HOBBIC 3HAHHS, HABBIKM U KOMIICTCHIIMU M3 ONbBITA JAPYTHX; HEOOXOIMMOCTHIO B ()OPMUPOBAHUYU HOBBIX 3HAHMH, (POPMYITHPOBATH WACH, MMOHATHS, TUIIOTE3bI 00
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00BEKTaX M SIBICHHUSAX, B TOM 4YHCIIE PaHEe HE M3BECTHBIX, OCO3HABATh Je(UUUTH COOCTBEHHBIX 3HAHUNW U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;
CTIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATh CTPECCOBYIO CHTYAllMIO KaK BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMbIE
pelieHus u AeicTBus, GOpMyJIUPOBATh U OLICHUBATH PUCKHU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbraTe OCBOGHMS NpOrpaMMbl 1O MaTEeMaTHKE HAa YPOBHE OCHOBHOTO o0ImIero oOpasoBaHus y oOydaromierocs OyayT chOpMHpPOBaHbI
MeTaIpeIMETHbIE PE3YNbTaThl, XapaKTEPU3YIOIIHUECS OBJIAJICHUEM YHHMBEPCAJIbHBIMU IO3HABATEIbHBIMH JAECHCTBUAMU, YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU
JCWCTBUSIMHU U YHUBEPCATBHBIMH PETYISITUBHBIMU ACHCTBUSIMH.

ITo3HaBaTe/IbHBIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUS

basoevie nocuueckue deticmeusi:
- BBISIBJIAITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPHU3HAKM MAaTEMaTHUECKUX OOBEKTOB, IMOHATUH, OTHOIIEHUH MEXIYy MOHATHIMHU, (DOpMyIupoBaTh
OTIpeJIeJICHUS TIOHATHI, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KITACCU(PUKAIINH, OCHOBAHUS JJIs1 000OIIEHHS U CPAaBHEHHSI, KPUTEPHH IPOBOIMMOTO aHAIIN3A;
- BOCIIPUHUMATh, (POPMYIUPOBATh U MPe0OPa30BbIBATE CYXKJIEHUS: YTBEpAUTEIbHbIE U OTPULIATENIbHbIC, €JMHUYHBIC, YACTHBIE U 00II1E, YCIOBHBIE;
- BBISIBIISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOPEUHs B (paKkTax, JaHHBIX, HAOIIOJCHHUSIX M YTBEP)KICHHX, PeAIaraTb KPUTEPHH IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;
- JIeTIaTh BEIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTHBHBIX YMO3AKITIOUEHHH, YMO3aKITFOUEHHH 110 aHAJIOTHH;
- pa3buparh JOKa3aTelbCTBA MATEMaTHMUECKUX YTBEP)KICHUU (TpsIMbIe M OT MPOTHUBHOIO), MPOBOJUTH CAMOCTOSITENILHO JJOKA3aTelbCTBA MaTeMaTHUECKUX
(aKTOB, BHICTPaWBaTh apryMEHTAIUIO, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSATh METOJl MaTeMaTHYECKOW WHAYKIMH, 00OCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;
- BbIOMpaTh crioco0 pelieHus: yueOHON 3a1aun (CpaBHUBAaTh HECKOJIbKO BapUaHTOB pELIEHUS, BRIOMpAaTh Haubosee MOAXOAAUINI C Y4ETOM CaMOCTOSITEILHO
BBIJICJIEHHBIX KPUTEPUEB).

bazosvie uccnedosamenvckue oeticmeusi:
- UCMOJb30BaTh BOIMPOCHl KakK MCCIEIOBATENbCKUA HMHCTPYMEHT IIO3HaHUS, (HOpMYyIMpOBaTh BOMPOCHL, (UKCHUPYIOLIIUME IPOTHBOpEUUe, mpodiaemy,
CaMOCTOSITENTFHO YCTAHABIMBATH HCKOMOE M JTAHHOE, (DOPMUPOBATH THUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO TIO3HIINIO, MHEHUE,
- IPOBOJIUTH IO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHY AKCIEPUMEHT, MCCIEOBAHUE I10 YCTAHOBIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
- CaMOCTOSITENTFHO (hOpMyITUpOBaTh OOOOIIEHWS W BBIBOJBI MO pe3yjibTaTaM IPOBEAEHHOTO HAONIONEHUS, WCCIEIOBAaHUS, JKCIIEPUMEHTa, OIICHUBAThH
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IIEHNUH;
- MIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE MPOIIECCa, @ TAKIKE BBIABUTATH MPEAIIOIOKEHHSI O €0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Paboma c unghopmayueri:
- BBISIBIISITH HEJIOCTATOYHOCTH U M30BITOYHOCTh MHPOPMAIINH, TAHHBIX, HEOOXOMMBIX ISl PEIICHUS 3a/1a4H;
- BBIOMPATh, AaHATU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH MHPOPMAITUIO Pa3TMUHBIX BUJIOB U ()OPM IPEACTABICHUS;
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- BbIOMpaTH (pOopMY IMpecTaBICHUS HHPOPMAIMK U WLTIOCTPUPOBATH peliaeMble 3aaui CXeMaMu, AuarpaMMaMiy, HHOU rpaduKoi U X KOMOMHALIUAMM;
- OLIEHUBATh HAIEKHOCTh HH(POPMAIMU IO KPUTEPUSIM, MPEATIOKEHHBIM WIH C(HOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:
- BOCIIPUHUMATH U (POPMYJIHPOBATH CYXKIIEHUS B COOTBETCTBUU C YCIOBUSMH M LEISIMHU OOILEHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B
YCTHBIX U MMCbMEHHBIX TEKCTAaX, /1aBaTh MOSICHEHUS 10 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATH MOJyYE€HHBIN pe3ylbTar;
- B Xoz€ 0OCYX/IeHHUsS 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCY)XKTaeMoil TeMbl, MpOOJIeMbl, peliaeMoil 3a1aun, BBICKAa3bIBaTh WJICH, HAIlEJICHHBIE HAa ITOMCK
pEIIeHHs, COMOCTABIATh CBOU CYXACHUS C CYXICHUSMHU APYTrUX YYACTHUKOB JMANoOra, oOHapyXHBaTh pa3jluuMe M CXOACTBO IMO3UIHUH, B KOPPEKTHOH (opme
(bopMyIHpPOBATH pa3HOTIIACHS, CBOM BO3PAKEHUS;
- MIPEJICTaBIIATh PE3yIbTaThl PEIICHUs 3a/a4H, IKCIEPUMEHTA, UCCIIEJOBAHUS, MPOCKTa, CAMOCTOATEIBLHO BHIOMPATh (OpMAT BBICTYILICHUS ¢ YYETOM 3a7ad
IIpe3eHTAalM1 U OCOOEHHOCTEN ayAUTOpUH;
- MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYalTbHOW pabOThl MPH pEHIeHHH Y4eOHBIX MaTEeMAaTHUYECKUX 3aad, IPUHUMAThH LENb
COBMECTHOH JI€ATENbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHON pabOThl, paclpeaessTh BUAbI padoT, 10roBapUBaThCs, 00CYXKJIaTh MPOLECC U PEe3yJIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;
- Y4acTBOBaTh B TPYIMIOBBIX (Qopmax paboTel (00CykKIeHHs, OOMEH MHEHHMH, «MO3TOBbIE IITYPMBI» M HHBIE); BBINOJHATH CBOK YacThb pabOTHl U
KOOPAMHUPOBATh CBOM JCUCTBUS C APYTUMH YJI€HAMU KOMaH]Ibl, OLICHUBATh Ka4eCTBO pe3yJibTaTa M KaueCTBO CBOETO BKJIaa B OOIIMI pe3ysabTaT M0 KPUTEPHUSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopeanuszayusi:
- BBISIBJIATH TIPOOJIEMBI [Tl PEILICHUSI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX, OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0AAX MPUHATHS peIlleHUH (MHANBUIYaIbHOE,
IpyNIOBOE);
- CaMOCTOSITENIbHO COCTaBIIATh IUIAH, aITOPUTM peIIeHUs 3ajaud (WIM ero 4YacThb), BBIOMpaTh CIOCOO pELIeHHs C Y4ETOM HMEIOIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApHUAHTHI PELICHUH ¢ yUETOM HOBOM MH(POPMAIUH.

Camoxonmponn:
- BJI4/IETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS MTpoLiecca U pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKON 3a/1aui, CAMOMOTHBAIUHU U peQIIeKCHH;
- NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MpPU PEIICHUM 3a/la4d, BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;
- OLICHHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTU IMOCTABICHHOW LIENH M YCJIOBUAM, OOBSACHATH MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHHS IIeJiu,
HaXO/UTh OMIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

IOMOYUOHAIbHBLI UHMENTIeKI.;
- BBIpa)XaTh 3MOIIMU NIPU U3YUYCHUH MaTeMaTHUECKUX OOBEKTOB U (haKTOB, 1aBaTh SMOLIMOHAIBHYIO OLIEHKY PELICHHS 33Jauu.



IIpenmeTHble pe3yabTaThl OCBOCHMsI MPOTPAMMBbl MO MaTeMaTUKE YIIyOIEHHOrO YPOBHS IIPEJCTABICHBI IO TojaM OOydYeHHs B CIENYIOUIMX pa3zenax
MIPOTpaMMBbI 110 MaTEMATHUKE B PaAMKaxX OT/EIBHBIX y4eOHBIX KypcoB aisi 7-9 kinaccoB: «Anredpay, «I'eomeTpus», «BepoITHOCTh M CTAaTHCTUKAY.

Pa3zButue 5ormyeckux NpeACTaBIEHUI M HABBIKOB JIOTMYECKOTO MBIIIJICHUS OOY4YalOIIMXCS OCYLIECTBISIETCS B paMKaxX BCEX HAa3BaHHBIX KypCOB Ha
IPOTSKEHUM BceX JieT oOyueHus. Ilpenmosaraercs, 4yTo BBITYCKHUK 9 Kilacca CMOXET CTPOMTH BBICKA3bIBAaHMSI M OTPHUILIAHMS BBICKa3bIBaHMI, paclio3HaBaTh
VUCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS, NPUBOJUTH IPUMEPBl M KOHTPIPUMEDBI, BBIIOJIHATH OINEpAallMM HaJ BbICKAa3bIBAHUSMH, CTPOUTH BBICKA3bIBAHWS U
pacCyXKJIeHHsI Ha OCHOBE JIOTMYECKMX IPABUII, PEIIaTh JIOTMYECKHUE 3a7a4d, HAYYUTCS IPUMEHSATH METOJ MAaTeMaTU4EeCKOM MHAYKIMH, OBJIAJEET MOHITUSIMMU:
oIpeJiesIeHUe, aKCHOMa, TeopeMa, J0Ka3aTeIbCTBO — M HAyYUTCS UCIOJIb30BaTh UX MPH BBHIIOJIHEHUU YU€OHBIX U BHEYYEOHBIX 3a/1a4.

IIpu 3TOM BBEIEHHE OCHOBHBIX JIOTMYECKUX MOHIATHM U OCBOCHUE OCHOBHBIX CBSI3aHHBIX C HUMHU BHJIOB JEATEIBHOCTH OTHECEHO K KypCcy «BeposTHOCTh U
CTaTUCTHUKa» U TAK)XKe PACIPEENIEHO IO roAaM 00yUYeHHUs.

B pamkax Bcex TpEX KypcoB OCYIIECTBISIETCS (DOpMHUpOBAHME yMEHHUsS BBHIOMPATh MOAXOMSAIIMNA METOJ Ui PEIICHUS 3aJaud, BBISBISATH MPHUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U OOLIECTBEHHOW KHM3HHM, DPACHO3HABATH IPOSIBIEHHE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, HPUMEHSThb
MaTeMaTUYeCKUE 3HAaHUS M ONBIT MAaTEMaTUYECKOW AESITENbHOCTH B CUTyalUsX pealbHOM Xu3HU. OOyuaroluecs: 3HaAKOMSTCS ¢ HAYYHBIMH pe3yJbTaTaMu,
MOJyYEeHHBIMH B XOJI€ pa3BUTHS apU(PMETUKH, anreOpbl, '€OMETPUM, TEOPUHU BEPOSATHOCTH, CTATUCTHKM M y4yaTcsd HX ONMCHIBaTh, HPUBOAAT IpPUMEPHI
MaTE€MaTHYECKUX OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUH HAYKHU.



PaGouas nporpamma yuedonoro kypca «<MATEMATHKA» (5-6 kinacchl, yriyoJeHHbI YPOBEHD)
MHNOACHUTEJBHASA 3AIINCKA

ITpuopuTeTHBIMU LIENIAIMU 00Y4EHUSI MaTeMaTHKe B 5—6 Kilaccax sIBJIAIOTCA:

- poAoIDKeHHE (POPMHUPOBAHUSI OCHOBHBIX MAaTEMaTHUECKUX MOHATUHN (YHCIIO, BEIMUYKMHA, FeOMETpruUecKas (purypa), o0ecreynBaromnX NpeeMCTBEHHOCTh U
NEePCHEKTUBHOCTh MaTEMAaTUYECKOTI0 00pa3oBaHUs 00yUaroIIuxcs;

- pa3BUTHE MHTEJUIEKTYaIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH OOy4aronmuxcs, MO3HABATEIbHOW aKTUBHOCTH, HCCIENOBAaTENbCKUX YMEHUH, HMHTEpeca K
U3Y4YEHUIO MATEMAaTUKH,

- 10/IBEJIEHUE 00YYaroIIMXCs Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3M MaTEMAaTUKU U OKPYKAIOILLEr0 MUPa;

- ¢dopmupoBaHue GyHKIMOHAIBHON MaTeMaTU4ecKoi I'PpaMOTHOCTH: YMEHHUS PACHO3HABATH MAaTeMaTHUECKUE OOBEKThl B PEaJbHBIX KU3HEHHBIX CUTYaAIUsX,
IIPUMEHATh OCBOCHHBIE YMEHHS ISl PEIICHUS] IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH IIOJIy4EHHBIEC PE3YJIbTAThl U OLIEHUBATH UX HA COOTBETCTBHE
IIPAKTUYECKOU CUTYaLUU.

OcCHOBHBIE TUHUH COJIEPKAHUS Kypca MaTeMaTUKU B 5—6 Kinaccax — apu(MeTHIecKasi 1 TeOMETPHYEcKasi, KOTOPbIE Pa3BUBAIOTCS MMapaUIeIbHO, KaKIas B
COOTBETCTBUHM C COOCTBEHHOW JIOTHMKOM, OJIHAKO, HE HE3aBUCHUMO OJHA OT JPYroi, a B TECHOM KOHTAaKTE€ M B3aUMOAEUCTBUM. Takke B Kypce MaTeMaTHKH
MIPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMHM ajJIreOpbl U ONMUCATENbHON CTaTUCTUKH.

N3yuenue apumMeTnyeckoro Marepuaia HAUMHACTCS CO CUCTEMATU3alluU M pa3BUTHS 3HAHUN O HAaTYpaJbHBIX YUCIaX, HOJYYEHHBIX Ha YPOBHE HauyaJlbHOTO
obuiero obpaszoBanus. Ilpu 3TOM COBEpPIIEHCTBOBAHME BBIYUCIUTENBLHON TEXHUKU M (OPMHUPOBAHME HOBBIX TEOPETUUECKHX 3HAHUN COYETAeTCs] C Pa3BUTHEM
BBIUUCIIUTENILHONW KYJIBTYpPbI, B YACTHOCTH ¢ O0y4YEHHEM MPOCTEHIIUM MpHEMaM NMPUKUAKH U OLEHKH pe3yabTaTOB BbIUMCIEHUH. V3yueHne HaTypasibHbBIX YHCel
MpoJoJKaeTcs B 6 Kilacce 3HaKOMCTBOM C Ha4aJIbHBIMH ITOHATUSAMU TEOPUU JEITUMOCTH.

Hauano u3ydenusi OObIKHOBEHHBIX M JIECATUYHBIX JIpOOei OTHECEHO K 5 Kiaccy. JTO MEepBbIM 3Tall B OCBOGHUM Jpo0ell, Korja MpOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMM HJI€IMHU, MIOHATUAMU TeMbl. [Ipr 3TOM paccMoTpeHre 0ObIKHOBEHHBIX JIpo0eil B MOIHOM 00bEME MPEIIeCTBYET U3YUEHHIO JECSITUUHBIX ApoOei, YTo
11€J1ec000pa3HO ¢ TOUKH 3PEHUS JIOTHKH M3JI0KEHUS YMCIIOBOM JIMHUM, KOT/1a MpaBuiia JeMCTBUHM € JECATUYHBIMU JPOOSMH MOXKHO 00OCHOBATh Y€ M3BECTHBIMU
QITOPUTMAMH BBITIOJTHEHUS] JEHCTBUII C OOBIKHOBEHHBIMH JApOOSMU. 3HAKOMCTBO C JECSITHUHBIMH APOOSMH pPACHIMPUT BO3MOXKHOCTU JJIsi MOHUMAaHUS
00y4aroImuMHCs MPUKIAJHOTO MPUMEHEHHUs] HOBOM 3alMCH MIPU U3YYEHUH JAPYTHX MPEIMETOB U IMPU MPAKTUYECKOM HCHoIb30BaHuu. K 6 kinaccy oTHecEH BTOpOit
JTalm B M3Yy4EHUHU JIpoOei, I/ie MPOUCXOJIUT COBEPIICHCTBOBAHWE HABBIKOB CpPAaBHEHHUS U MpeoOpa3oBaHUs JpoOeil, OCBOEHHE HOBBIX BBIUHUCIUTEIbHBIX
QITOPUTMOB, OTTaYMBaHHE TEXHUKH BBIYMCIICHHM, B TOM YHUCII€ 3HAYEHHUM BBIpaXEHH, coJepKalluX U OOBIKHOBEHHbBIE, U JECATUYHBIE IPOOH, YCTAaHOBICHHE
CBsI3€l MEX/1y HUMH, pacCMOTpEHHE MPUEMOB pellIeHHs 3a1a4 Ha Jpoou. B Hayane 6 kinacca mpoucXoAuT 3HAKOMCTBO C IMOHATHEM MPOLIEHTA.

Oco0eHHOCTHIO U3YyUYEHHS TTOJI0KUTENIBHBIX U OTPULATENbHBIX YHCEN SBISETCS TO, UTO OHU TaKXe MOTYT pacCMaTpUBaThCsl B HECKOJIbKO ATanoB. B 6 kiacce
B Hauase u3y4eHus TeMbl «I10J0KUTENbHbIE U OTPULIATEIbHBIE YUCIIa» BbIAEIAeTCA noareMa «Llensle yncna», B paMKax KOTOpPOM 3HAKOMCTBO C OTPULIATEIbHBIMU
YHClIaMU U JACUCTBUSIMH C MOJIOKHUTEIbHBIMA U OTPULIATEIbHBIMU YHCIAMH MPOUCXOAUT HAa OCHOBE COJIEP’KATEIbHOIO MOAX0/a. JTO MO3BOJSET HAa JOCTYITHOM



YPOBHE IO3HAKOMUTH OOYYAIOIIUXCA HPAKTUYECKH CO BCEMH OCHOBHBIMM IOHSTHUSAMHU TEMbl, B TOM 4YHCI€ M C IpPaBUIAMHU 3HAKOB IPU BBIIOJHEHUU
apu(pMeTHUECKUX JIeiicTBUM. M3ydyeHne palioHaIbHBIX YUCET HA 3TOM HE 3aKOHYUTCS, a OyAeT NPOAOIKEHO B Kypce anreopsl 7 Kiacca.

ITpu 0OyueHuM pereHuro TEKCTOBBIX 33a4 B 5—6 Kilaccax UCHOJb3YIOTCs apudMeTrueckue npuémsl pemenus. [Ipu oTpaboTke BBIYMCIUTEIbHBIX HAaBBIKOB
B 5—6 Kiaccax paccMaTpUBAIOTCS TEKCTOBBIC 3aJaudl CICAYIOIIMX BHUJIOB: 337aydl Ha JBUKCHUE, HA YAaCTH, HA MOKYIKH, HA pabOTy W MPOM3BOAUTEIHHOCTD, HA
IPOLIEHThI, HA OTHOLIEHUA W nponopuuu. OOyuaromuecss 3HAKOMSTCA ¢ NpUEMaMH pelIeHUs 3a7ad 1epeObopoM BO3MOXKHBIX BapHUaHTOB, ydyarcs padoTaTh C
uHpopManuen, mpeacTaBIeHHON B popMe TaOINIl UK TUarpaMM.

B mporpamme ydye6HOro kypca «MaTeMaTuka» MperycMOTpeHo (GOpMHUPOBaHUE MPONEIEBTUUECKUX alNreOpandyeckux npejacTaBieHui. bykBa kak cumBOI
HEKOTOpPOro 4Hclia B 3aBUCUMOCTH OT MAaTEMaTH4YE€CKOI0 KOHTEKCTa BBOJUTCS IOCTENEHHO. ByKBEHHas CUMBOJIMKA LIMPOKO HCIOJIB3YETCS MPEXJE BCEro AJs
3aIlMCH OOLIMX YTBEPXkKACHUHN U IPEUI0KEHUH, (hOpMyJ1, B YACTHOCTH JUIsl BBIUMCIIEHUS] TE€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIISD» YUCIIa.

B nporpamme yuebHoro kypca «Martemaruka» mpeacTaBieHa HarjsJAHas T[EOMETpUs, HalpaBleHHas Ha pPa3BUTHE OOPAa3HOrO MBIIUICHUS,
IIPOCTPAHCTBEHHOI'O BOOOP@XEHUS, W300pa3sUTEIbHBIX YMEHUH. OTO BaXHbBI 3Talm B HM3yYEHMHM TI'€OMETPUM, KOTOPBIH OCYLIECTBISETCS Ha HarJsAgHO-
MIPAKTUYECKOM YpPOBHE, OIMpAaeTcs Ha HalIAHO-00pa3HOe MbIIUIEHHEe oOywaromuxcs. bonblias poib OTBOAUTCS NPAKTHUUECKOH MAEATEIbHOCTH, OIIBITY,
HKCHEPUMEHTY, MojenupoBaHuio. OOyyaromuecss 3HAKOMATCS C TIeOMETPUYECKUMH (UIypaMu Ha IJIOCKOCTM M B IPOCTPAHCTBE, C HMX MPOCTEHIIMMU
KOH(HUTypanusMH, ydaTcs H300paxaTh UX Ha HEJTMHOBAHHOHM M KJIeT4aToi Oymare, paccMaTpHUBalOT UX MPOCTEHIINE CBOWCTBA. B mporecce n3yueHus HarIsTHON
reOMETPHH 3HAHUS, NTOJIyYeHHbIE 00YyJaIOUIMMUCS Ha YPOBHE HAUaIbHOTO O0IIEro 00pa3oBaHus, CHCTEMATU3UPYIOTCS M PACHIUPSIOTCS.

CornacHo yuyeOHOMY IUIaHy B 5—6 KijlaccaX M3y4aeTcs WHTEIpPUPOBAHHBIN mpeaMmer «MareMaTuka», KOTOPbIH BKJIIOYAeT apu(pMETHUYECKU Marepuan u
HarJsIHYI0 TEOMETPHIO, a TAKXKe MPOMeIeBTHUECKUE CBEJICHNS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Hayajla OMMCaTeIbHOW CTATUCTHKH.

Ha u3yuenue yuebHoro kypca «Marematuka» otBoautcs 408 yacos: B 5 kiacce — 204 yaca (6 yacoB B Hezento), B 6 kinacce — 204 yaca (6 4acoB B HEZEIIO).

COJAEPKAHUE OBYYEHUA

5 KJIACC

HartypaJjbHble 4yncIa U HYJIb

Hatypanbnoe uncio. P Harypanbabix uncen. Yucno 0. M300pakeHne HaTypaabHBIX YUCEI TOUKAaMHU Ha KOOPIAUHATHOMN (YMCIIOBOI) MPSMOM.

ITo3unmoHHas cucrema cunciaeHus. PUMckas Hymepanys Kak IpUMep HEITO3UIIMOHHON CUCTEMBI CUUCICHUS. JleCATUYHAs CUCTEMA CUUCIICHUS.

CpaBHeHHE HaTypaJIbHBIX YHCEN, CPABHEHHE HATypallbHbBIX uKcell ¢ HylnéM. CriocoObl cpaBHeHUS. OKpyIiIeHHEe HATYPaJbHBIX YHCE.

CrnoxeHue HaTypalbHBIX YMCEJ, CBOMCTBO HYJSI IPU CIOKEHHWU. BblunTaHue Kak aelicTBHE, 0OpaTHOE CIOKEHUIO. YMHOXEHHME HaTypajJbHBIX YHUCE],
CBOWCTBA HYJIA U €AMHHULBI IPY YMHOXKEHUU. Jlenenue kak aelcTBue, ooparHoe yMHOKEeHUI0. KOMIOHEeHTHI ieficTBUH, CBs3b Mex 1y HUMH. [IpoBepka pe3ynbraTta
apu¢meTnueckoro aeucTBus. llepemecTUTeNnbHOE M COYETATENILHOE CBOWCTBA (3aKOHBI) CIOKEHUS M YMHOXCHHMsS, PacHpeleIuTEIbHOE CBOMCTBO (3aKOH)
YMHOKCHHS.

Hcnonb3oBanue OyKB 151 0003HaUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3alUCU CBOMCTB apU(PMETHUECKHUX JAEHCTBUM.



Jlenutenu u KpaTHbIE YUCIIA, PA3JI0KEHUE HA MHOXKUTENHU. [IpocThie U cocTaBHble uncna. Paznoowcenue na npocmoie muodxcumenu. 1Ipu3Haku 1eIMMOCTH Ha
2, 5,10, 3, 9. llpusnaxu oenumocmu na 4, 6, 8, 11. Jlenenue ¢ 0cTaTkoM.

Crenenb ¢ HATYpaJIbHBIM [TOKA3aTENIEM. 3alIMCh YUCIA B BUAE CYMMBbI Pa3psiAHbIX CIaraeMbIX.

UucnoBoe BbIpakeHUE. BbIUMCIEHHE 3HAYEHUW YHUCIOBBIX BBIPAXKEHHM, MOPSAJOK BBINOJHEHHUS JE€UCTBUN. MCHoap30BaHWE IpU BBIYMCICHUSAX
MEPEMECTUTEIBHOTO U COYETATEIHLHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHUS, paCIpPeIeIUTEIHHOIO CBOMCTBA YMHOKEHUSI.

Apoon

[IpencraBienne o Apobu Kak crocobe 3amucu dacTu BenuduHbl. OObIKHOBeHHBbIE IpoOu. IIpaBmiibHbIE W HempaBwibHBIE JpoOu. CmemiaHHas IpoOb,
MIPEJCTAaBICHUE CMEIIaHHOW IPOOH B BUJE HETPABMILHOW POOH M BBIJEICHHE IIEJI0ON YacTH YKclia U3 HEeNPaBWIBLHON qpobu. M3o00paskeHune npodei ToukaMu Ha
4HCIIOBOM mpsiMoii. OcHOBHOE cBoIicTBO ApoOu. Cokpamienue apodeit. [IpuBenenue npodu k HoBoMy 3HaMeHateno. CpaBHeHHE JpoOeil.

CrnosxeHue W BBIYMTAHUE OPOOCiH. YMHOKCHHE | JIeTICHUE Apo0ei, B3aMMHO 00paTHBIC IpoOu. YumHoocenue cmewannovix yucen. HaxoxieHUEe 9acTH 1EII0T0
Y LEJIOr0 MO €ro YacTH.

Hecstuunas 3anuchk apooOeit. [IpencraBnenue aecaTuyHOW ApoOW B BUEC OOBIKHOBEHHOW. M300paskeHWE NECATUYHBIX JIPOOCH TOYKAMHM Ha YHCIOBOMN
npsimoid. CpaBHEHUE JIECATUYHBIX TPOOEH.

Apudmerndeckne IeHCTBHS C AECATUIHBIMU ApoOsiMu. OKpYTIIeHHE AeCATUIHBIX Apo0eit. KanvKynamop.

Penenue TekcTOBBIX 33,124

Pemenne TekcToBbIX 3agau apupMeTHueckuM crocoOoM. Pemenue nornyeckux 3aaad. PemieHue 3amad mepedOpoM BceX BO3MOMKHBIX BapHaHTOB.
Vcnonb30BaHue MpH pelIeHUH 3a1a4 TaOIHIl U CXEM.

Pemenne 3amay, coxepkamux 3aBUCUMOCTH, CBS3BIBAIOLIME BEJIMYMHBI. CKOPOCTh, BPEMs, PACCTOSHHME, IE€HA, KOJMYECTBO, CTOMMOCTb. EqUHUIIBI
U3MEpEHUs: Macchl, 00bEMA, 1IEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBsI3b MEX1y €IUHHUIIAMU U3MEPEHUS KaX 101 BETUUNHBI.

Pemennie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienne qaHHBIX B BUIE TAOIUI, CTOIOYATHIX TUATPAMM.

Harnspnas reomerpust

Harnsoasie npencraBnenus o Gurypax Ha MIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yroid, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTh, KpyT. Yroiu. [Ipsamoi,
OCTpBIH, TYNION U pa3BEPHYTHIN YTJIbI.

JlnvHa oTpe3ka, METpUYECKHUE €IMHULIBI JUIMHBL. J[JIMHA TOMAaHOW, IEPUMETP MHOIOYTIOJIbHUKA. I3MepeHne u nocTpoeHue yrios ¢ IIOMOLIbIO TPaH CIIOPTUPA.

Harnsgaeie npencraBienus o Gurypax Ha MioCKOCTU: MHOTOYTOJIbHUK, IPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PaBEHCTBE (hUTyp.

N3o00paxenue ¢uryp, B TOM 4uciie Ha kietdyaroil Oymare. [loctpoenue koHdurypamnuii u3 yacteil npsMoi, OKpy>KHOCTH Ha HEJIMHOBAHHOM M KJeT4aTon
Oymare. Mcnonb3oBaHue CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHMKA, KBapaTa.

[Inomanp mpsAMOYTroibHUKA M MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX W3 MPSMOYTOJIbHUKOB, B TOM uucie (QUryp, m3o0pax€HHbIX Ha KjeTdyaTol Oymare.
Enununel usmepeHus miomaim.

Harnsigaele npeacraBieHuss O MPOCTPAHCTBEHHBIX (UIypax: MPsIMOYTOJbHBIA Mapaiienenunesn, Ky0, MHoOrorpaHHuku. M3o0paxeHue mnpocTermmx
MHOTOTpaHHHUKOB. Pa3BépTku KyOa u mapamenenunena. Co3aanue MoJieneid MHOTOTPAaHHUKOB (13 Oymaru, mMpoBOJIOKH, TUIACTHIIMHA U IPYTUX MATEPUAIIOB).
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O6BEM PSIMOYTOJIBHOTO Napasuienenunena, Kyoa. Enunuiel uamepenust oobéma.

6 KJIACC

HartypaabHble yncia

Apudmernueckue AEHCTBUS C MHOIO3HAYHBIMM HATypaJbHBIMU 4HCIaMHU. UYHCIOBBIE BBIPAKEHMS, IOPAAOK JEHCTBUH, HCIOJIb30BAHUE CKOOOK.
Hcnonp30BaHne Npu BBIYUCICHUSAX IEPEMECTUTEIBHOIO U COYETATEIbHOIO CBOWCTB CIOXEHUS U YMHOXXEHUSI, PACIPENEIUTEILHOIO CBONCTBA YMHOKEHHUS.
OxpyriieHne HaTypaJIbHbBIX YUCEIL.

JlenuTtenu v KpaTHbIE 4yMcia, HAUOOJIBIINM OOIIMI AeIuTeNb U HauMEHbIlee olliee KpatHoe. [lenrMoCTh CyMMBl U IIpOu3BeAeHUA. JleeHue ¢ OCTaTKOM.
Haxoowcoenue HO u HOK.

JApoou

OObIKHOBEHHAs! 1p00b, OCHOBHOE CBOMCTBO JIpoOH, cokpalieHue apodeil. CpaBHeHHE U ynopsaouuBaHue Apooeil. Perenue 3a1ay Ha HaX0XI€HUE YaCTH OT
[IEJIOTO U LEJIOTO MO ero YacTh. J[poOHoe umcino Kak pe3ynbrar feneHus. llpepcraBieHue AecATUYHON ApoOM B BUIE OOBIKHOBEHHOW IPOOHM M BO3MOXKHOCTH
IIPEJCTAaBICHU OOBIKHOBEHHOW IpoOu B BHJE JAecATHMYHOU. JlecsTHuHble ApoOM M MeTpuueckas cucrema mep. Apudpmernyeckue IEHCTBUS U YHCIIOBBIE
BBIPKEHUS ¢ OOBIKHOBEHHBIMH U JICCSITHUHBIME Ipo0simu. Cpedrnee apupmemuueckoe.

OtHomenue. JleneHue B JaHHOM OTHOLIEHUU. Macmitad, nponopuus. [Ipumenenue nponopuii npy peteHnu 3aaad.

[TonsiTue mpoueHTa. Belunciaenne nponeHTa oT BEIMYMHBI U BEIMYMHBI 110 €€ MPOILeHTY. BoIpaskeHne npoueHToB JecATUYHbIMU Opo0smu. Pemenne 3amau
Ha MPOLEHTHI. BrIpaxkeHne OTHOILIEHNS BEIMYHMH B IPOLICHTaX. [Ipedcmasgnenue yucio8ou uHpopmayuu 8 Kpy2oesix Ouazpammax.

ITosi0kuTEIBHBIC U OTPHIIATEIbHBIE YHCIA

ITonoxxurenpHble W OTpULATENbHbIE uMcaa. Llenple uncna. Moaynb uMcna, reoMeTpudecKas MHTEPIpETalus MOAYJsS 4ucia. Pewenue ypaewenuu u
Hepagencme ¢ mooyrem. W300pakeHue uyuMcen Ha KOopauHATHOM mpsimoi. UYmucnosble npomexyTtku. CpaBHeHue uwucen. Apudmernyeckue AeHCTBHUS C
MOJIOKUTEIBHBIMU M OTPHULIATENIbHBIMU yrciaMu. [IpsiMoyronpHas cucrema KOOp/AWHAT Ha MIIOCKOCTH. KoopMHaThl TOUKM Ha MJIOCKOCTH, abcucca U Op/InHAaTA.
[TocTpoenue Touek u GUryp Ha KOOPJAUHATHON TIIIOCKOCTH.

BykBeHHBbIC BbIpaKeHHA

[Ipumenenue OykB JUIsl 3aITUCU MaTEeMaTUYECKUX BBIpAXKEHUN U mpeuiokeHnid. CBoiicTBa apupMeTHIecKuX NeicTBUI. BykBeHHbIE BHIPAKEHUS U UM CIIOBBIE
MOJICTAHOBKU. ByKBEHHBIE paBEHCTBa, HAXOXKICHHE HEU3BECTHOro KoMmmoHeHTa. Dopmynbl, GopMmynbl HepumeTpa W IUIOMAAM NPSIMOYTOJIBHUKA, KBajapara,
o0BpéMa napaienenumneaa u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemienue TekcToBBIX 3aau apupMeTHIecKM criocodom. Perenue nmornueckux 3a1ad. Pemenue 3agau nepebopoM BceX BOZMOKHBIX BApUAHTOB.

Pemenne 3amau, coaepXaliux 3aBUCHUMOCTH, CBS3bIBAIOIIMX BEJIMYUHBL: CKOPOCTh, BpEMs, pacCcTOSHUE, II€Ha, KOJIMYECTBO, CTOMMOCTH,
MIPOU3BOIUTENILHOCTD, BpeMs, 00bEM paboThl. ENMHUIBI H3MEPEeHHUs: MacChl, CTOUMOCTH, PACCTOSHUS, BpeMEHH, CKOPOCTH. CBS3b MEX1Y €AWHHIIAMU U3MEPEHHUs
KaKIOU BEJIMYNHEL.

Pemienue 3a1a4, CBS3aHHBIX C OTHOLICHHEM, IPOMIOPIIMOHAIBHOCTHIO BEIMYHH, IPOLIEHTAMH; PEIICHHE OCHOBHBIX 33J1au Ha JPOOU M MPOLEHTHI.
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OreHKa ¥ MPUKKUIKA, OKpyTJIeHHE pe3yiabTaTa. CocTaBiaeHue OYKBEHHBIX BBIPQKEHUH 10 YCIIOBHIO 33/1a4H.
[IpencraBnenue JaHHBIX ¢ TOMOIIBIO TabauIl U nuarpaMM. Ctondyarbie TuarpaMMBbl: YTEHUE U TOCTPOCHHE. YTeHHE KPYTOBBIX TUATrPaMM.
Harasjanasi reomerpust

Harnsinneie npencraBieHust o Gpurypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K, Jyd, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYroJbHHUK,
OKPY>KHOCTb, KPYT.

B3auMHOe pacrnosiokeHue ABYX INPSMBIX Ha INUIOCKOCTH, IapaJlleibHbIE NpsAMbIC, NEPICHAUKYISPHbIE IpsAMbIe. 3MepeHue pacCTOSHUM: MEXAY IBYMs
TOYKaMHM, OT TOUKH JI0 NIPSAMOM, JUIMHA MaplIpyTa Ha KBaJpaTHOU CETKE.

W3mepenue u nMocTpoeHue yIriioB ¢ MOMOIIbIO TPAaHCIIOPTUPA. BUbl TPEyroibHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYIIOYTOJbHBIN, paBHOOEIPEHHbIH,
pPaBHOCTOPOHHUH. YeThIpEXYrOAbHUK, NPUMEPHI YETBIPEXYrOIbHUKOB. [IpAMOYroiapbHHMK, KBajpaT: HCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JUaroHaJeH.

N300pakeHre TeoMeTpuyecKiX (GUryp Ha HEJIMHOBAHHOW Oymare ¢ MCIOJB30BAaHUEM LUPKYJIS, JIMHEHKH, yroJdbHHUKA, TpaHcopTupa. [locTpoeHns Ha KiIeT4aToit
Oymare.

Oxpyasrcnocms, kpye. {nuna okpyscnocmu. Ilnowaos kpyaa.

Ilepumerp mHoroyrompHuka. [lonsrue miomaau Gurypsl, equHULB U3MepeHus iomaay. [Ipubmkénnoe usmepenue miomaan Guryp, B ToM 4ucie Ha
KBasipaTHOU ceTke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPYKHOCTH, IIJIOLIaId Kpyra.

CuMMeTpus: LIEHTpalIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHH.

[TocTpoeHne cuMMETpUYHBIX QUTYD.

Harnsinaele npezcTaBieHus O MPOCTPAHCTBEHHBIX (DUTypax: mapajuienenumnes, Ky0, mpusma, nupaMmuja, KOHyC, HWIMHAP, mwap u chepa. M3obpaxkenue

MIPOCTPAHCTBEHHBIX Quryp. [Iprmeps! pa3BEPTOK MHOTOIpaHHUKOB, HWIMHIpA U KOHyca. Co3naHue Mojenel MpocTpaHCTBEHHBIX (uUryp (U3 6ymaru, npoBOJIOKH,
IUTACTUIIMHA U IPYTHX MAaTE€PUasIOB).

[Tonsitue 06bEMa, equHUIIBI U3MepeHust 00bEMa. OOBEM MPAMOYTOIHHOTO NapalIesienueaa, Kyoa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «<MATEMATHUKA» (5-6 ki1accsl, yriy0JieHHbIl YPOBEHD)
HA YPOBHE OCHOBHOT'O OBHIET'O OBPA3OBAHUA

MNPEAMETHBIE PE3YJBbTATHBI

K koHIly 00y4eHus B 5 Kjacce 00yJaromuiics MOJIYYUT CICTYIOIINE TPEIMETHBIC Pe3yabTaThl:
Yuciia 1 BLIYUCICHUSA

ITonumats u MMpaBUJIbHO yTIOTpe6JI$ITB TCPMHHBI, CBA3aAHHBIC C HATYPAJIbHBIMU YUCJIAMU, OOBIKHOBEHHBIMH U JACCATUYHBIMUA ,[[pOGHMI/I.
CpaBHI/IBaTI) " YIIOpAJOYMBATh HATYyPAJIbHbBIC YHCJla, CPABHUBATH B HpOCTGﬁIHPIX clIydasax OOBLIKHOBEHHEIC I[pO6I/I, JCCATHYHBIC )IpO6I/I.
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COOTHOCHTH TOUKY Ha KOOPJIMHATHOHN (YMCIIOBOM) MPSIMOM ¢ COOTBETCTBYIOIIUM € YMCIIOM M W300pakaTh HATypaJbHBIC YHCIIa TOYKAMH Ha KOOP IMHATHOM
(4uCcnoBOiN) MPSMOM.

BrimonaaTe apudmMeTnyeckue IeHCTBUS ¢ HATYPAJIbHBIMUA YUCIaMH, C OOBIKHOBEHHBIMHU JPOOSMHU B MMPOCTEHININX CITydasX.

BrINoHATE TPOBEPKY, MPUKUIKY PE3YIbTATA BEIYUCICHUH.

OKpyriasTh HaTypajbHbIC YHCIIA.

PemeHne TeKCTOBBIX 3aa4

Pemate TekcTOBBIC 3a/1a4U apUPMETHIECKUM CIIOCOOOM 1 € TTIOMOIIbIO OPraHU30BAaHHOT'O KOHEYHOTO Tiepedopa BCeX BO3MOIKHBIX BAPUAHTOB.

Pemars 3amaun, conepxanye 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYUHBI: CKOPOCTh, BPEMSI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcrnonp30BaTh KpaTKue 3alUCH, CXEMBbI, TaOIUIbI, 0003HAYCHHS TIPHU PEIICHUH 3a]1a4.

[Tonp30BaTbCsi OCHOBHBIMU €IMHUIIAMHA U3MEPEHUS: LIEHBI, MACChI, PACCTOSIHUSA, BPEMEHHU, CKOPOCTH, BBIPAXKATh OJJTHU €IMHUIbI BEJTUYUHBI YEPE3 IPYTHUE.

W3Bnekarb, aHANM3UPOBATh, OLIEHWBATH MH(OPMAIIMIO, MPEACTABICHHYIO B Ta0iHIle, Ha CTOJIOYATONW AMAarpaMMme, HHTEPIPETUPOBATH IPEICTaBICHHBIC
JTAHHbIE, UCIIOJIb30BATh JIAHHBIC MPH PEIICHUU 3a/1a4.

HarnsimHasi reomerpus

[Tonp30BaTbCs TEOMETPUUECKUMU MTOHATHAMU: TOUKA, IPsIMast, OTPE30K, JIy4, YroJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[TpuBOIUTE MpUMEPHI 00BEKTOB OKPYKAIOIIETO MUPA, UMEIOMINX (OPMY U3yYEHHBIX T€OMETPUIECKHUX (QUTYD.

Hcnonb30BaTh TEPMUHOOTHIO, CBA3aHHYIO C YIJlaMHU: BEPIIMHA, CTOPOHA, C MHOTOYTOJIbHUKAMHU: YTOJ, BEpIINHA, CTOPOHA, AUArOHANb, C OKPYKHOCTBIO:
panuyc, AMaMeTp, LEeHTP.

N3o0paxkaTs n3ydeHHbIE TeOMETpUUYECKHUE (PUTYPHI HA HETMHOBAHHOM M KJIETYATON OyMmare ¢ MOMOIIBIO UPKYIIS U JIMHEUKH.

HaxoauTe nmvHBI OTPE3KOB HENMOCPEICTBEHHBIM U3MEPEHHUEM C ITOMOUIBIO JIMHENKHU, CTPOUTHh OTPE3KH 3aJaHHOU JUIMHBIL; CTPOUTH OKPYKHOCTB 3aJaHHOIO
paauyca.

Hcnonp30Bars CBOMCTBA CTOPOH U YIUIOB MPSIMOYTOJIBHUKA, KBaJpaTa Uil UX IOCTPOCHUS, BBIYUCIIEHUS TUIOIAAN U IIEPUMETPA.

Brruucnsats nepuMeTp U IUI0Maas KBaapara, IpsiMOYyrojibHUKA, Kpyed, (GUTyp, COCTABIECHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHCIIE PUTYD, H300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThCsi OCHOBHBIMU METPHUYECKUMH €AUHUIIAMYU U3MEPEHUS UTUHBI, TIJIOIIA/IN; BEIpaXKaTh OJHU €IMHUIIBI BEJIMYMHBI Uepe3 APYyrue.

Pacnio3naBate napasienenumnen, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, peOpo, TpaHb, U3MEPEHUS, HAXOIUTh U3MEPEHHUS MapaieNenunena, Kyoa.

Brraucnsats 006EM KyOa, mapasienenurneia mo 3aJaHHbIM U3MEPEHUSM, TT0JIh30BaThCs €IMHUAIIAMH U3MEPEHUST 00BEMA.

Pemate HecnoKHBIE 3a/1a4M HA U3MEPEHUE TEOMETPUYECKUX BETUYUH B MPAKTUYECKUX CUTYyAIUSX.

K xonIty 00y4uenus B 6 kjacce 00yJaromuics MoTyduT CICIYIONTNE TPEIMETHBIC PE3YJIbTATHI:

Yucia v BbIYUCTICHUA

3HaTh W MMOHUMATh TEPMHHBI, CBA3aHHBIC C PA3JIMUYHBIMU BUJAMHU YHUCEN M CIIOCO0AMH WX 3alHCH, MEPEXOIUTh (€CIU 3TO BO3MOXKHO) OT OJHOW (hOpMBI
3allMCH YHCIIa K APYTOM.
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CpaBHUBATh U YHIOPSAJOYUBATH 1IEJIbIC YUCIA, OOBIKHOBEHHBIE U JIECATUYHbIE IPOOH, CPAaBHUBATH YHCIIA OJHOTO U PA3HBIX 3HAKOB.

BrimonsaATe, coyerast yCTHbIE M MUCbMEHHBIE TPUEMBI, apu(MeTHUECKUE IeHCTBUS C HATYPATbHBIMU U IIEJIBIMU YHCIIaMHU, OOBIKHOBEHHBIMU U I€CATHUYHBIMU
IpOOSIMH, MTOJIOKUTEILHBIMU U OTPUIIATETbHBIMU YHCIIAMHU.

BbruncnsTe 3HAUEHUS YMCIOBBIX BBIPAKEHHM, BBIIOJHATH INPUKUIKY U OLIEHKY pe3yJibTaTa BbIYMCICHHM, BBIIOJHATH IMPEoOpa3oBaHMsI UYUCIOBBIX
BBIPOKCHHUI HAa OCHOBE CBOWCTB apu(PMETHUECKUX JICHCTBHI.

CoOTHOCUTH TOUKY Ha KOOPJIWHATHOM MPSIMOI C COOTBETCTBYIOIUM €1 YHCIIOM M H300pa)kaTh YHUCIIa TOYKAMH Ha KOOPIWHATHOM MPSIMOH, HAXOAUTh MOJLYJb
YHUCIA.

CoOTHOCHUTH TOUKH B MPSAMOYTOJIbHONW CUCTEME KOOPJIMHAT C KOOPIMHATAMH 3TOM TOUKH.

OKpyrTh LIeJIble Yhcia U JECATUYHbIE TPOOH, HAXOIUTh MPUOIMKEHHS YUCEIL.

Yucnosbie 1 OyKBeHHbIE BbIPAKEHUS

[Tonumats U ynoTpeOisITh TEPMUHBI, CBS3aHHBIE C 3aMChIO CTEMICHH YKCIIa, HAXOAUTh KBAaIpaT U KyO YMCIIa, BBIYUCIATH 3HAUEHUS YHUCIOBBIX BBIPAXKECHUN,
COJIep KAIIMX CTEIECHH.

[Tonb30BaTbes MpU3HAKaMU JEIMMOCTH, PACKIIaAbIBaTh HATypalbHbIE YUCIIA HA IPOCTHIE MHOXKHUTEH.

[Tonb30BaTbes MacmITaboM, COCTABIATh IPONOPLIUU U OTHOLLIEHUS.

Hcnonb3oBate OyKBbI JUIsi 0003HAUEHUS YMCENl MPU 3allUCH MAaTEeMAaTUYECKUX BBIPAKEHHM, COCTAaBIIATh OYKBEHHBIE BBIpaXEHUS U (OPMYIbI, HaXOJUTh
3HaueHMUs! OYKBEHHBIX BBIPAXKEHUI, OCYIIECTBIISASI HEOOXOIMMBIE MTOICTAHOBKU U MpeoOpa3oBaHUsl.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemiate MHOTOIIAroBbIE TEKCTOBBIE 337jaUl ApU(PMETUIECKUM CIIOCOOOM.

Pematsb 3a1aun, cBsI3aHHBIE C OTHOILIEHUEM, PONOPIIMOHATBHOCTBIO BEIMYUH, POLIEHTaMH, pellaTh TP OCHOBHBIE 337jaud Ha IPOOU U MPOLIEHTHI.

Pemars 3amaun, copepxaliye 3aBUCHMOCTH, CBA3BIBAIOIINE BEIIMUMUHBL: CKOPOCTh, BPEMsI, PACCTOSIHUE, 1IE€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEILHOCTD,
BpeMms, 00bEM pabOThl, UCHIOIBL3Ys apu(METHUECKUE IEHCTBUS, OLEHKY, IPUKUJIKY, [T0JIb30BAThCS €UHUIIAMH U3MEPEHUSI COOTBETCTBYIOIINX BEJINYHH.

CoctaBisaTh OYKBEHHBIE BBIPaKEHHS 110 YCIOBHIO 3a/1a4H.

N3Bnekary mHbOpMAINIO, MPEACTABICHHYIO B TaOJMIaX, HA JIMHEWHOW, CTOJIOYATON WM KPYroBOM JuUarpaMMax, MHTEPIPETHUPOBATH IMPEICTABICHHBIC
JJaHHbBIE, CII0JIb30BaTh JaHHBIEC IIPH PEIICHUU 3a/au.

[IpeacransaTe nHGOPMAITHIO C TTOMOIIBIO TAOJHIL, TMHEHHOM U CTOJIOYATON TUarpamMm.

Harasignas reomerpust

[TpuBOAUTH MpPUMEPBHI OOBEKTOB OKPY)KAIOLIET0 MHUPA, UMEIOMHUX (HOPMY M3yUYEHHBIX T'€OMETPHUECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX (UTYD.

N300pakaTh ¢ MOMOILBIO LUPKYIISA, JUHEHKH, TPAHCIOPTHpPA HAa HEJIMHOBAHHOW M KJIETYAaTOW Oymare M3y4yeHHbIE IJIOCKHE TeoMeTpuyeckue (GUrypsl u
KOH(UTYypalyu, CAMMETpUYHbIE QUTYPBHI.
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ITonp30BaThcs T€OMETPUUYECKMMH HOHATUSAMU: PABEHCTBO (UIYp, CUMMETPUs, UCIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCh CUMMETPHH,
LHCHTP CUMMCTpPUH.

HaxonuThs BEJIMYUHBI yIII0B U3MEPEHUEM C IIOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIUIbI 3aJaHHOM BEJIMYMHBI, MI0JIb30BATHCA IPU PEIIEHUU 3a]ad I'paJyCHON
MEpOM YIJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIM U TYIIOU YIJIBI.

BbruncnaTe AMMHY JOMAaHOM, IMEPUMETP MHOTOYIOJIbBHUKA, IIOJIb30BAaThCS €AVMHMIIAMHA HW3MEPEHUsS JJIMHBI, BBIPAXKaThb OJHU C€IWHULBI U3MEPEHUS UIMHBI
qyepes ApyTHue.

Haxonuts, ncronb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXy IBYMS TOUKaMH, OT TOYKH JI0 IIPSIMOM, JJIMHY ITyTH HA KBaJPATHOHN CETKE.

Breraucnars miomanb (1)I/H‘yp, COCTAaBJICHHBIX U3 MPAMOYTI'OJIbHUKOB, UCIIOJI30BATH p336I/ICHI/IC Ha MIpsAMOYTOJIbHUKH, HA PABHBLIC q)HprI)I, AOCTpanBaHUC 10
IIPSIMOYTOJIBHMKA, I10JIb30BAThCS OCHOBHBIMH €IMHULIAMU U3MEPEHHUS IIJI0OLIA/IN, BBIPAXKATh OJHH €JUHUIIBI U3MEPEHMSI IIOIIAAN YEPE3 IpYTHe.

Pacnio3naBath Ha MOJIEIAX U U300PAKEHUSIX MTUPAMUY, KOHYC, [IMJIMH]IP, UCTIOJIB30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIN Napajiesienunes.

Bbrauciate 00bEM IpsSMOYTOJIEHOTO Tapajliesienunenia, Kyoa, oiab30BaThCsl OCHOBHBIMU €IMHUIIAMH U3MEPEHUs 00bEMa;

Pemartp Hec0XKHBIE 3a]a4l Ha HAX0XKIEHUE T€OMETPUYECKUX BEJITMYHH B IPAKTUYECKUX CUTYaLUX.
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TeMaTnuyeckoe MIIAHMPOBAHUE

5 kaacc

KoauuyecTBO 4acoB

JuaekTpoHHbIe (UU(poBbHIE)

Nen/m  HaumeHoBaHme pa3/iejioB M TeM NMPOTrPAMMBbI Beero Kounrpoabnsie Ilpakruyeckue 06DAI0OBATENBHEIE PECYPCHE
padoThI padoThI
1 HarypainbHbie uncna. JIeiicTBYsI ¢ HATYpaIbHBIMU YHCIAMHU 71 2 https://m.edsoo.ru/7f4131ce
2 Harnsanas reomerpus. JIMHUM HA TIIOCKOCTH 10 1 2 https://m.edsoo.ru/7f4131ce
3 OOBIKHOBEHHBIE IPOOH 51 3 https://m.edsoo.ru/7f4131ce
4 Harnsianas reomerpus. MHOTOYrOJIbHUKA 12 1 https://m.edsoo.ru/7f4131ce
5 JlecaTuanbie ApoOH 38 2 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpust. Tena u Gurypsl B mpOCTpaHCTBE 9 1 1 https://m.edsoo.ru/7f4131ce
7 IToBTOpenue u 0600IIEHHE 46 1 https://m.edsoo.ru/7f4131ce
OBII[EE KOJIMYECTBO YACOB 10 [TPOTPAMME 204 10 4
6 xnacc
Komrecrso wacos DuiekTpoHHbIE (UG POBDbIE)
Ne i/ HanmenoBanue Pa3aeIoB U TEM NMPOIrpaKIacCMMBbI Beero KoﬂTpo,m,Hb[e HpaKanecxue OﬁpaSOBaTeJIbeIe pecypesr
padoThI padoThI
1 HarypanbHble yncia 29 2 https://m.edsoo.ru/7f414736
2 Harnsnnas reometpust. [IpsiMble Ha MI0CKOCTH 7 1 https://m.edsoo0.ru/7f414736
3 Npodu 34 1 https://m.edsoo.ru/7f414736
4 Harnsnnas reomerpusi. Cummerpust 4 1 https://m.edsoo.ru/7f414736
5 Bripakenus ¢ OykBamu 13 1 https://m.edsoo.ru/7f414736
6 Harnsnnas reometpusi. @Uryphl Ha MIIOCKOCTH 16 1 3 https://m.edsoo.ru/7f414736
7 [TonoxutenpHbIC U OTPHUIIATETILHBIC YHCIIA 60 3 https://m.edsoo.ru/7f414736
8 [IpencraBnenne qaHHBIX 6 1 https://m.edsoo.ru/7f414736
9 Harnsinnas reomerpus. @Urypsl B IpoCTPaHCTBE 9 1 https://m.edsoo0.ru/7f414736
10 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 26 2 https://m.edsoo.ru/7f414736
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 204 10 7
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IPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM TPOT'PAMMBI

5 KJIACC
Koxa
MPOBEPAEMOro IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna u BBIYMCICHUS
1.1 IToHMMaTh ¥ NIPAaBUIBHO YIIOTPEOJISATH TEPMHHBI, CBS3aHHBIE C HATYPAJIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMU
1.2 CpaBHUBaTh U YIOPSJOYMBATh HATYpAJbHBIE YKCIIAa, CPABHUBATH B IPOCTEHIINX ClIydasix OOBIKHOBEHHBIE IPOOH, NECITHUHBIE JPOOU
13 CoOTHOCUTH TOUKY Ha KOOPJIUHATHOM (UHUCIIOBOI) MPSAMON C COOTBETCTBYIOIIMM €1 YMCIIOM U M300paXkaTh HaTypalbHbIC YMCIa TOUKaMHU Ha
KOOpPJMHATHOM (YUCIIOBOI) mpsiMO
1.4 BeinonsaTte apupmernyeckre AeiCTBUS C HATYPaJbHBIMHU YUCIAMH, C OOBIKHOBEHHBIMU APOOSMH B MPOCTEUIINX CIIydasix
1.5 BbInonHATE NpoBEpKY, IPUKHUJIKY pe3ybTaTa BEIUYUCICHUH
1.6 OKpyrJsITh HaTypaibHbIE YHCIIA
2 Penienne TeKCTOBBIX 3a1a4
2.1 Pemiate TeKCTOBBIE 331a4K apU(PMETHUYECKUM CIIOCOOOM U ¢ MOMOIIBIO OPraHU30BaHHOT'O KOHEYHOT0 Nepedopa BCceX BO3ZMOKHBIX BAPHAHTOB
2.2 Pemars 3a1aun, copepxaiine 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMUNHBI: CKOPOCTh, BPEMsI, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh
2.3 Vcnonp30BaTh KpaTKUe 3alIMCH, CXEMBI, TAOJINIbI, 0003HAYeHUs IPU PEIICHUH 3a/1a4
24 ITosb30BaTbCs OCHOBHBIMM €IMHUIIAMHU U3MEPEHHUS: LIEHBI, MACChl, PACCTOSIHUS, BPEMEHHU, CKOPOCTH, BBIPAXaTh OAHHU €JUHUIIBI BETMUUHBI
yepes apyrue
25 W3BnekaTh, aHATU3UPOBATh, OLIEHUBATh WH(OPMAIIHIO, IPEJCTABICHHYIO B Ta0JIHUIlE, HA CTOJIOUATON AUarpaMme, HHTEpPIPETUPOBATh
MIpeJICTaBJIeHHbIE IaHHbIE, NCII0JIb30BaTh JAHHbIE NPU PEHICHUH 3a/1a4
3 Harnsgnas reomerpust
3.1 I1os1p30BaThCs rEOMETPUUECKUMHU MOHITHSIMU: TOUKA, NIPsIMAsi, OTPE30K, JIyd, YTOJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT
3.2 [IpuBouTE NprMepsl 00BEKTOB OKPYKAIOLIETO MUPA, UMEIOIIMNX (OPMY H3yUEHHBIX T€OMETPUUYECKUX (pUryp
33 Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIVIAMH: BEPLIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEPIINHA, CTOPOHA, TUarOHalb; C
OKPY>KHOCTBIO: paJinyc, TUaMeTp, LIEHTP
3.4 N300paxaTh n3yuyeHHbIe TeoMeTpruyecKre GUrypbl Ha HETMHOBAHHOM M KJIETYaTON Oymare ¢ HOMOUIbIO MUPKYJIS U JIMHEHKU
35 HaxoauTs 1IMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C IIOMOILBIO JIMHENKN, CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTh
3aJJaHHOTO pajuyca

17




Kon

NPOBePsIEMOro IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus
pe3yJabTarta
3.6 Vcnonp30BaTh CBOWCTBA CTOPOH M YTIIOB NPSIMOYTOJIbHHKA, KBaJpaTa Ul UX MOCTPOCHHSI, BEIYUCIICHUS IJIONIAIN U IEpUMETpa
37 BbIuuciaTe nepuMeTp U Iiomaab KBajapara, NpsiMoyrojibHUKa, (GUTYpP, COCTABICHHBIX U3 MPSIMOYT'OJILHUKOB, B TOM YUCIe QUTYD,
' n300paXEHHBIX HA KJIETYaTOl Oymare
3.8 [Tonmp30BaThCsl OCHOBHBIMH METPUYECKUMH €TMHUIIAMU U3MEPEHUS JUTMHBI, TUIOIIA/IN; BEIPAXKaTh OIHH €AMHUIBI BEJIMYHHBI Yepe3 ApyTrue
39 Pacnio3HaBath napaienenumes, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS
' napajuiesenunena, kyoa
3.10 Brruuciiate 00b€M KyOa, napajuienenunesia no 3aaHHbIM U3MEPEHUsIM, 110JIb30BaThCs €AMHULIAMH HU3MEpEeHusl 00bEMa
311 Pemiate Hec0XKHbBIE 3a/1a41 HA U3MEPEHHUE T€OMETPHUUECKUX BETUYUH
' B IPAKTUYECKUX CUTYaAIUSIX
6 KJIACC
Kon
npoBepsieMoro  I[IpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 0011Iero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCICHUS
11 3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TUIHBIMH BUAMHU YHCEN U CIIOCOOAMHU MX 3aITUCH, TIEPEXOUTH (€CJI 3TO BO3MOKHO) OT
' 0JTHOM (hOpMBI 3aIIMCH YHCIIA K APYToH
1.2 CpaBHHBATH W YIIOPSIOYNBATH IIEJIbIE YHCIia, OOBIKHOBEHHBIC M IECITHUHBIE TPOOH, CPAaBHUBATH YKCIIA OJHOTO W PA3HBIX 3HAKOB
13 BBIMoHATE, coueTast yCTHBIE U THCEMEHHBIE TPUEMBI, apu(METHUECKUE NEHCTBHS C HATYpaIbHBIMH U TIEITBIMU YHCIIaMHU,
' OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMH, OJOKHUTEIHHBIMHU U OTPUIIATEILHBIMU YHCIaMHU
14 BBIUucnaTh 3HaUEHUS YUCITOBBIX BBIPAKEHUH, BBITIOIHSITH TPUKUAKY U OLEHKY Pe3y/IbTaTa BIYHCIICHHIA, BBITOIHATH TPEoOpa3oBaHuUs
' YHCIIOBBIX BBIPAKEHHH HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUI
1.5 OKpyTJISThH LI€TIbIe YKCIIa U IECATUYHbIE IPOoOHU, HAXOAUTh NPUOIMIKEHUS YhCeT
16 CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSIMOI ¢ COOTBETCTBYIOIIUM €/ YHCIIOM M M300pakaTh YMCIIa TOYKAMU Ha KOOPJMHATHON MPSMOI,
' HaXOJUTh MOJYJIb YHCIIA
1.7 COOTHOCHTH TOYKY B IPSIMOYTOJIbHOM CUCTEME KOOPJIMHAT C KOOPAMHATAMH 3TOU TOUKH
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Kon
NpoBepPsieMOro
pe3yJbTara

1.8

HpOBepﬂeMbIe NpeAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM OﬁpaSOBaTeHLHOﬁ nmporpaMmmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

OprrJISITB OCIIbIC YncCiia U ACCATUYHBIC I[pO6I/I, Haxo4JUuThb HpI/IGJH/DKeHI/I}I YHUCCII

2 UncioBble 1 OYKBEHHBIE BBIPAKCHHUS
21 [Tonumats u y1'IOTpe6J;I}ITL TEPMUHBI, CBSI3aHHBIE C 3aIIUChIO CTENIEHH YMCIIa, HAXOAUTh KBaJApaT U KyO 4nciia, BBIYUCIIATh 3HAYSHUs
YHCIIOBBIX BBIPQKEHUH, COJEPKAINX CTETICHU
2.2 ITonbp30BaThCsl NPU3HAKAMU JICIMMOCTH, PAaCKJIaIbIBaTh HATYypaJIbHbIE YMCIIA HA IPOCThIE MHOXKUTEIN
2.3 ITonbp30BaThcss MAaCITAOOM, COCTABIISAThH POIIOPLUUHN U OTHOILICHMSI
24 Hcnonp30BaTe OYKBBI AJ11 0003HAYCHHS YHCEIN MIPH 3aITMCH MAaTEMAaTHIECKUX BBIPAKECHUN, COCTABIISATH OYKBEHHBIC BHIPAKCHHS
U pOpMyJIbl, HAXOIUTh 3HAUEHHsI OYKBEHHBIX BBIPAKEHUN
2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemienue TeKCTOBBIX 3a1a4
3.1 Pemate MHOTOIIArOBbIE TEKCTOBBIE 3371a4l apU(PMETUYECKHM CIOCOOOM
39 Pemrate 3amaum, cBsA3aHHBIE C OTHOIIEHUEM, IPOTIOPIIMOHAIIBHOCTHIO BEITMYWH, ITPOIIEHTAMH, PEIIaTh TPH OCHOBHBIC 33/1a4H Ha IPOOH
U TIPOLIEHTHI
Pemate 3amaun, comepxaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BETMYMHBI: CKOPOCTH, BPEMsI, PACCTOSIHUE, [IEHY, KOJMYECTBO, CTOMMOCTb,
3.3 IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM PabOThI, UCTIONb3Ys apu(METHUECKUE IEHCTBUS, OLEHKY, MPUKUAKY; OJIb30BAThCS €IMHUIIAMU
MU3MEPEHUS] COOTBETCTBYIONINX BEIMYUH
3.4 CocTaBisiTh OyKBEHHBIE BBIPAKEHUS M0 YCIOBHIO 3aJ]aui
35 W3Bnekats nHGOpMaLUIO, IPeACTaBICHHYIO B Ta0IUIax, Ha IMHEWHOM, CTOIOYaTON MM KPYTOBOM JUarpaMmax, MHTEpIpeTUpOBaTh
TIpE/ICTaBIICHHBIE JIAHHBIE, MICTIOIH30BaTh TAaHHKIC IPH PEIICHAUH 32149
3.6 [TpencraBisiTh MHGOPMAIIHIO C TOMOIIBIO TAOIUI, TUHEHHON U CTONOYATON AMarpaMm
4 Harnsanas reomerpus
41 [TpuBOANTE TPUMEPHI 0OBEKTOB OKPYKAIOIIETO MHUPa, UMEIOMIUX (POPMY H3yUSHHBIX T€OMETPHUECKUX TUTOCKHX M MTPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHbIX 1 CHMMETPUYHBIX (QHUTYD
42 N300pakaTh ¢ TOMOIIBIO IIUPKYJIS, THHEWKH, TPAHCIIOPTHPA HA HETMHOBAHHOM M KJIETYaTOW Oymare N3y4eHHbIE IIIOCKHUE TEOMETPUIECKIE
¢burypsl u KOHPUTYpaluu, CHMMETPHYHBIE (UTYPHI
43 [Tonp30BaThCsl TEOMETPUUECKMMHU MOHATUSIMH: PAaBEHCTBO (PUTYp, CHMMETPHSI; UCIIOIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETpUEil:

0Ch CHUMMETPHH, IEHTP CUMMETPUU
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Kon

nposepsieMoro  IlpoBepsieMble npeaMeTHBIE pe3y/JIbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTeIbHON NPOrpPaMMbl OCHOBHOI0 00111er0 00pa30BaHUA
pe3yJbTara
44 HaxoauTh BeIMUMHBI YIII0B H3MEPEHUEM C ITOMOILLBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI 33/1aHHOM BEIMUYMHBI, [10JIb30BAThCS IPU PELLICHUU
3a/1a4 rpaJyCHON MEpoil yrioB, paclio3HaBaTh HA YEPTEKaxX OCTPHIN, IPSIMOU, Pa3BEPHYTHIN U TYNOM YIJIbl
45 BbIuucnaThe 1IMHY JJOMaHOM, IEPUMETP MHOTOYT OJIbHUKA, MOJIb30BATHCS €MHULIAMHI U3MEPEHUS JJIMHBI, BBIPAXKATh OJIHU €IUHULIbI
' V3MEPEHHUS JUIMHBI YePE3 IPYTUe
16 Haxonuts, ncnosb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUS: MEX/AY IBYMsI TOUKaMH, OT TOYKHU J0 NMPSIMOH, JUIMHY ITyTH Ha KBaJIpaTHON
' CEeTKE
Beruucnate miomans GUryp, COCTaBICHHbIX U3 IPSMOYTOJILHUKOB, HCIIOJIb30BATh pa30MEeHNE Ha MPSMOYTOJbHUKY, HAa paBHbIE (GUTYPHI,
4.7 JIOCTpanBaHUE J10 MPAMOYTOJIbHUKA, [0JIb30BAaTHCSl OCHOBHBIMU €MHUIIAMU U3MEPEHUS TUIOIIAI1, BHIPAYKATh OJHU €IMHULIBI U3MEPEHUS
IUIOIIAM Yepe3 ApYyrue
48 Pacnio3naBate Ha MOJIENAX M N300paKEHHSIX TUPAMHTY, KOHYC, IMIMHIP, HCIIOJIF30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb,
' OCHOBaHUE, pa3BEPTKa
4.9 N300pakaTh Ha KJIeT4aToi Oymare npsMOYToJIbHbIN Napasuienenunes
4.10 Boruncnsate 00bEM NpsSMOYTOJIBHOTO Mapaljiesienuiesa, Kyoa, Mojib30BaTbCsl OCHOBHBIMH €IMHUIIAMU U3MEPEHUs 00bEMa
411 Pemath Hec0XKHBIE 3a/Ja4l HA HAX0XKJIEHUE T€OMETPUYECKUX BEJIMYHH B IPAKTUYECKUX CUTYalUsAX
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INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

5 KJIACC
Kon IIpoBepsieMblii 31eMeHT COepPKAHUSA
1 HatypasnbHble uncia U HyJIb
11 HaTypziJn,Hoe yucio. Psaa HatypansHbix uncen. Yucno 0. M300paxxeHue HaTypajbHBIX YUCET TOUKAMU Ha KOOPAMHATHOM (YMCIOBOIN)
psiMOi
1.2 ITo3unmonHas cucrema cunciaeHus. Pumckas Hymepanus. JlecsTHuHasi cucTeMa CYUCICHUs
1.3 CpaBHeHHE HATypaJIbHBIX YHCEN, CPABHEHHE HATypalIbHbIX uncel ¢ HyJaéM. OKpyriieHue HaTypajlbHbIX YHCEN
CrnoxxeHue, BBIYMTAaHUE, YMHOXKEHHUE U JIEJICHUE HaTypajbHbIX yrcen. CBONCTBO HyJIs IPH CIIOKEHUH, CBOMCTBA HYIIS M €AMHUILIBI IPU
14 ymMHOKeHUH. [lepemecTuTenbHoe U coueTaTeIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOKEHUS, PACIPEICIIMTEIIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUS
1.5 Vcnonb3oBaHue OyKB JuIsi 0003HAYE€HUs] HEU3BECTHOIO KOMIIOHEHTA M 3aIIMCH CBOMCTB apu(MeTHUeCKuX NeicTBUi
16 Jlenutenu v KpaTHBIE YKCTIa, pa3ioKeHne Ha MHOXHUTeNU. [IpocTeie u coctaBHbie uncia. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM
1.7 CreneHb ¢ HaTypaJIbHBIM NTOKa3aTeNeM. 3alKCh YKCIIa B BUAE CYMMbI Pa3psiIHbIX CIaraeMbIX
Uucnosoe BepakeHHE. BplunciaeHne 3Ha4€HNI YUCIIOBBIX BBIPAXKEHUMN, TOPSAIOK BBIITOJIHEHUS AeWCTBUN. Mcnonb30Banue npu
1.8 BBIUUCIICHUSIX IEPEMECTUTENILHOTO U COUYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHHS U YMHOKEHHSI, PaCcIpeIeIMTeIbHOTO CBOWCTBA
YMHOXEHUS
2 JpoGu
[IpencraBienue o 1pobu Kak crocode 3anuck yacTH BeanduHbl. OObIKHOBEHHbIE 1po0u. [IpaBuibHbIe U HEPaBUIIbHBIE APOOH.
2.1 CwMemianHast 1poOb, IpeACTaBIeHNE CMEIIAaHHON Jpo0H B BHJIE HEMTPABUIILHOM IpOOH U BBIJENICHHUE LEJION YacTH Yuclia U3 HeTPaBUILHON
npobu. M3o6pakenne npodeit ToukaMu Ha YHCIIOBOM MPSIMOM
2.2 OcHoBHOE cBOMCTBO npodu. Cokpamenne npodei. [IpuBenenue apodbu k HoBomy 3HamMeHartemo. CpaBHEHHE IpoOeit
23 CrnoxeHue 1 BbIUMTaHHUE ApoOeil. YMHOXKeHUe U JeneHne Apo0eii, B3auMHO-o0paTHble poOu. HaxoxieHne yacTu 1esoro U 1ejIoro 1o ero
4acTu
24 Hecstuunas 3anuck apoodeil. [lpeacraBnenne necatuunoi apodu B Buje 00bIKHOBEHHON. M300paxeHne qecaTHUHBIX ApoOel TOUKaMH Ha
4uca0BOM npsiMoi. CpaBHEHHE JECATUYHBIX ApoOeit
2.5 Apudmernueckue IeicTBUs ¢ JeCITHUHBIMU ITpo0siMu. OKpyriieHne AeCATUYHBIX Apo0eit
3 Pemrenne TekCTOBBIX 3a1a4
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Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

3.1 Permenne TeKCTOBBIX 33724 apuPMETHUECKUM CIIOCOOOM

392 Pemenue normueckux 3agad. Pemenne 3agay mepeOGopoM BceX BO3MOXKHBIX BAPHAHTOB. VCIOIb30BaHNE IPH PEIICHUH 33124 TaOIHIl U
CXEM

33 Pemenue 3anay, copepkaiiux 3aBUCUMOCTH, CBSI3bIBAIOINE BEIMUMHBI: CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb.
Epunnib! nsmepenus: Maccel, 00bEMa, 1IEHbI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBsI3b MEXK1Y €IMHUIIAMU U3MEPEHUS KaK0W BEJTMYHUHBI

3.4 Perrenre 0oCHOBHBIX 3a/1a4 Ha 1pooOH

3.5 [IpencraBieHye JaHHBIX B BUJIE€ TaOJIUI, CTOIOYATHIX JUarpamm

4 Harnsanas reomerpus

41 Harnsnneie npeacraBienus o purypax Ha IJIOCKOCTH: TOUKA, MPsIMast, OTPE30K, JIy4, YT0Jl, IOMaHasi, MHOIOyT'OJIbHUK, OKPYKHOCTb, KPYT.
VYron. [Ipsimoit, ocTpblii, Tynoi 1 pa3BEPHYTHIN YIIIbI

4.2 JnuHa oTpe3ka, MEeTpUYECKUE €IMHUIIBI IMHBL. JJTMHA TOMaHOM, IEPUMETP MHOTOYTOJIbHUKA. VI3MepeHrne U MOCTPOECHHE YIII0B C
IIOMOIIIBIO TPAHCIIOPTUPA

4.3 Harnsnaeie npencrasienus o Gurypax Ha MmiIoCKOCTH: MHOTOYTOJBHHK, MPSIMOYTOJIBHUK, KBAJIPaT, TPEYTONBHHK; O PABEHCTBE PUTYD

44 N306paxenue guryp, B TOM uncie Ha kiierdaroi Oymare. [loctpoenne koHGuUrypauuii u3 yactei npsiMon, OKpy>KHOCTH Ha HEJTMHOBAHHOM
1 kjeTyatoit Oymare. Mcnonp3oBaHre CBONCTB CTOPOH U YIIIOB MPSIMOYTOJILHUKA, KBajipaTa

45 [Tnomiaap npsAMOYTroIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM 4YHCiIE PUTYp, H300paKEHHBIX HA KJIETYATOU
Oymare. Enunuiipl usmepenus mionaau
Harnsgasie npenctaBieHus 0 IPOCTPAHCTBEHHBIX PUTypax: MPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo, MHOrorpanHuku. Mzobpaxenue

4.6 MPOCTEUIINX MHOTOTPAaHHUKOB. Pa3BEpTku Kyda u mapasuienenumnena. Co3nanue Mojelieil MHOTOTpaHHUKOB (M3 Oymaru, mpoBOJIOKH,
TJIACTUIIMHA U IPYTUX MaTepUAIIOB)

4.7 O06BEM NPSIMOYTOIBLHOTO TTapaJUIeenuneaa, kyoa. Equauiier msmepenus: o0néMa

6 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 HarypanbHblie uncina

Apudmernueckue TeMCTBUS C MHOTO3HAYHBIMU HATypaIbHBIMH YiClaMd. YHCITOBBIE BRIPAXKEHUS, TTOPSIOK JIEHCTBHM, UCTIOIH30BAHHE

1.1 cko0ok. Mcrionp30BaHne MpU BEIYUCICHHUSIX IEPEMECTUTENBHOTO U COYETATEIHLHOTO CBOMCTB CIIOKEHHSI U YMHOXKECHHS,
pacnpeenTEeNbHOIO CBOMCTBA YMHOKEHHUS
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Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1.2 OKpyrJieHHe HaTypaJIbHbIX YUCEIl
1.3 JlenuTeny ¥ KpaTHbIE YKCIIa, HAMOOJBIINI OOIIUI JeNnTeNlb M HaUMeHblee olmiee KpatHoe. JleTMMOCTh CyMMbI U IPOU3BEACHUS
14 JleneHue ¢ octaTKOM
2 Jpobu
2.1 OObIKHOBEHHAs IP0Ob, OCHOBHOE CBOMCTBO IpOo0OH, COKpamieHue apodeii. CpaBHEHHE U yIIOPSIOYHBAHKUE TPOOCi
2.2 Penienue 3a1a4 Ha HAXOXIEHUE YaCTHU OT 1I€JI0r0 U 1IEJI0T0 MO ero yacTu. JIpoOHOe YnCiIo KaK pe3yIbTaT AeJeHUs
23 HpeI[CTaBH?HI/Ie JECATUIHOM IpoOH B BUAEC OOBIKHOBEHHOW APOOHM U BO3MOXKHOCTbH IPEICTABIICHHS] OOBIKHOBEHHOW Apo0OH B BHJIE
JECSITUYHOU
24 JlecsaTuaHbIe APOOU M METpUYECKas cucTeMa Mep. Apu(MeTHdecKre IeHCTBHS U YUCIOBBIC BRIPAKEHUS ¢ OOBIKHOBEHHBIMH U
JeCATUYHBIMU ApOOSIMU
2.5 OtHouienue. JleneHue B JaHHOM OTHoIIeHUH. Maciitab, nponopuus. [Ipumenenue nponopiuii npu peneHnu 3aaay
26 [TonsaTue npoueHTa. BeraucineHune nporenTa OT BETUYUHBI U BETMYHUHBI 10 €€ MPOLEHTY. BripakeHrne MpoIeHTOB JeCATUIHBIMH IPOOsSIMU.
Pemenue 3a1a4y Ha NpoLeHTHl. BhIpakeHne OTHOIEHUS BEJIMYUH B IIPOLIEHTAX
3 [lonoxxuTenbHbIE U OTPHUILIATEIbHBIE YHCTIA
31 [TonoxxurenbHble U oTpULIaTeIbHBIE uncia. Llenslie uncna. Moayns uncna, reomeTpuyeckas HHTepIperanus Moays uncia. U3obpaxenue
qucell Ha KOOPAMHATHOU psiMoi. YuncnoBble NpoMexyTki. CpaBHEHHE YHCET
3.2 ApudmeTrnueckue IeMCTBHS € MOJIOKUTEIbHBIMU U OTPUIIATEIbHBIMU YHCIAMHU
33 [IpsiMmoyrosibHas cucTeMa KOOpIUHAT Ha II0CKOCcTU. KoopiMHAaThl TOUKM Ha TUIOCKOCTH, abcuucca U opAuHata. [loctpoeHue Touek u
(buryp Ha KOOpJMHATHOMN MJIOCKOCTH
4 bykBeHHbIE BbIpQXKEHUS
41 [Tpumenenne OyKB AJIs 3aIIMCH MAaTEMAaTHUECKUX BBIpAXKEHUH U Mpeyiokennit. CBoiicTBa apudmMerndeckux neiictBuil. bykBennsie
BBIPAKEHUS M YUCIIOBbIE NMOACTAaHOBKU. ByKBeHHbIE paBEHCTBA, HAXO0XK/IEHUE HEU3BECTHOIO KOMIIOHEHTA
4.2 ®dopmyiiel, HopMyIIbl IEpUMETPA U TUIOIMAAN NPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa Napajiesienunesa u Kyoa
5 Penienne TeKCTOBBIX 3a7a4
5.1 Pemennie TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOOOM
5.2 Pemienue nornueckux 3ajgau. Pemenue 3agay nepebopoM BceX BO3ZMOKHBIX BAPHAHTOB
Pemenue 3anay, conepkaiiux 3aBUCMMOCTH, CBSI3bIBAIOLINX BEJTMYHUHBI: CKOPOCTb, BPEMS, PACCTOSHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTS,
5.3 MIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM paboThl. ENWHUIIBI H3MEpEHUs: MacChl, CTOMMOCTH, PACCTOSIHUS, BpeMEHH, CKOPOCTU. CBSA3b MEXTY

CAMHUIIAMU U3MCPCHUA Ka)I(IIOﬁ BCJINYHNHBI
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Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Pemenue 3aaa4, CBA3aHHLIX C OTHOMICHUEM, IPOIIOPHHUOHAIIbHOCTHIO BCJIMYWH, ITPOLCHTAMH,; pCHICHUC OCHOBHLBIX 3ala4 Ha I[pOGI/I u

5.4
ITPOLICHTHI

5.5 O1eHKa U NPUKUIKA, OKpyrieHue pe3ynbrata. CocTaBieHne OyKBEHHBIX BBIPQKEHUH 110 YCIOBHIO 3a/1a4H.

5.6 [IpencraBnenne JaHHBIX ¢ HOMOIIBIO Ta0iui U nuarpamMM. Cton0Ovareie quarpaMMbl. YTeHHe KPYTOBBIX IWarpamMm

6 Harnsignas reomerpust

6.1 Touka, npsiMasi, OTPE30K, JIy4, yroJl, JIOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT

6.2 B3aumHoe pacrionoxeHue JByX OpsIMbIX Ha IJIOCKOCTH, NapajllesIbHbIE MPsIMblE, IEPIIEH IUKYJIIPHBIE MTPSIMbIE

6.3 M3Mmepenue pacCTOSHUN: MEXY IBYMsl TOUKaMHU, OT TOUKH 1O NIPSIMOM, JUIMHA MapuIpyTa Ha KBaJpaTHOU CETKE

6.4 V3mepenue 1 NocTpoeHue yrioB ¢ HOMOUIbIO TPaHCIIOPTUPA

6.5 Buibl TpeyroabHUKOB: OCTPOYTOJIbHBIN, IPSMOYTOJIBbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIN, PABHOCTOPOHHHM

6.6 YerbipéxyroabHuk. [IpsMoyrobHUK, KBaApaT: UCIOIb30BAHUE CBOWCTB CTOPOH, YIVIOB, IHAarOHAJIEH

6.7 N300pakeHne reoMeTpuuecKkux (puryp Ha HETMHOBAHHOUN OymMare ¢ MCIOJIb30BaHUEM LIUPKYJIS, TMHEHKH, YTOJIbHUKA, TPAHCIIOPTHPA.
ITocTpoeHust Ha kieT4yaroil Gymare

6.8 IlepyuMeTp MHOTOYTOJIbHUKA

6.9 [TonsTre nnowmaau Gurypsel, eAMHULIBI U3MepeHus iomanu. [TpudmkénHoe n3MepeHue miomaay GUryp, B TOM 4uciie Ha KBaJpaTHOM
CETKE

6.10 [TpubamxEHHOE U3MEPEHNE JJIMHBI OKPYKHOCTH, TUIOMIAJIU Kpyra

6.11 CuMMeTpus: LIeHTpaJIbHasi, oceBas U 3epKaibHasl. [locTpoeHre cuMMeTpUUYHBIX QUTYp
Harnsinaele npeacTaBiaeHus o MPOCTPAHCTBEHHBIX (Urypax: napajienenunes, Kyo, npusMa, nupamMmua, KOHyc, LWIMHID, map u chepa.

6.12 N300paxeHnune npoctpaHCTBEHHBIX puryp. [IpuMeps! pa3BEPTOK MHOTOTPAaHHUKOB, IMIUHAPA U KoHyca. Co3ianue mojenen
POCTPAHCTBEHHBIX (puryp (13 Oymaru, MpoBOJIOKH, IUTACTWIIMHA U APYTHUX MaTepPHaJIOB)

6.13 [TonsiTue 06bEMa, equHUIIBI N3MepeHns 00béMa. OOBEM MPSAMOYTOIHHOTO MapalIesIenuena, Kyoa
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PabGouyas nporpamma yuyeOHoro kypca «AJICEBPA» (yriy0seHnHnblii ypoBenb) (7-9 kiaaccbl)
MHNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO 0OIIero oOpa3oBaHMs: OHa OOecleyrBaeT M3y4yeHHE APYruX IUCHUIUIMH KaK eCTeCTBEHHO-
HAYYHOTO, TaK U TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIMMO /IS MPONOJKEHUsT 00pa30BaHUs M JUIs TIOBCEIHEBHON *kHM3HH. PazButue y oOyyaromumxcs
HAYYHBIX MPEJCTABICHUN O MPOUCXOKACHUU U CYIHOCTH alredpandeckux adCTpakUui, croco0e OTpakeHUsI MaTeMaTUYeCKON HayKoW SIBIEHUI U MPOIECCOB B
pUPOJIE U OOIIECTBE, POJIM MAaTEMAaTHIYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHWU U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U
KAueCTB MBIIUICHUS, HEOOXOJUMBIX JIJIsl aJanTalliil B COBPEMEHHOM IM(poBoM obiecTBe. M3ydeHnue anreOpsl oOecredynBaeT pa3BUTHE YMEHUS HaOII0IaTh,
CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEWCTBHS, BBIBOJIBL,
dbopmynupoBath yTBepxkaeHus. OcBoeHHe Kypca aiaredpbl o0ecreyrBaeT pa3BUTHE JIOTMUECKOTO MBIIIICHHS O0YUYaOlUXCsl: OHU HCIONb3YIOT JAEeyKTUBHbBIE U
WHIYKTUBHBIC pacCyXAcHHs, 000OIeHNe W KOHKPETH3aluio, abcTparupoBanne W aHajoruio. OOydeHWe anredpe mpeanojiaraeT 3HAYMTEIbHBIA O00BEM
CaMOCTOSITENTLHOM JIEATENHHOCTH 00yYaIONINXCsl, TO3TOMY CaMOCTOSITENIFHOE PEIIeHre 3a71a4 00yJaroIUMHUCS SBIISIETCS peain3anueil 1e1TeIbHOCTHOrO IPUHIIUIIA
o0OydeHusl.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay» yriayoJéHHOro U3yuyeHHs OCHOBHOE MECTO 3aHUMAIOT COJlepKaTeIbHO-MeTOAYecKue TUHIM: «Hucna
¥ BBIUUCIICHUS», «ANTEeOpanveckue BBIpAXKCHU», «YpaBHEHHs W HepaBeHCTBa», «DyHkuum». Kaxmas W3 3THX coAepKaTenbHO-METOAWYECKUX JIMHUAN
pa3BUBaeTCAd Ha NMPOTSHKEHUU TPEX JIeT M3Y4YeHUs Kypca, B3aMMOAEUCTBYsS C APYTMMM €ro JIMHUSMH. B xone u3yueHus Kypca oOydyaromIMMCS MPUXOJUTCS
JIOTHYECKU pacCyXJaTh, MCIOJIE30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3M ¢ 3TUM B mporpaMmy ydeOHOTO Kypca «Ajredpay BKIFOYEHBI HEKOTOPHIC
OCHOBBI JIOTMKH, IpPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3jefiaX MaTeMaTH4eCKOro oOpa30BaHUS M CIOCOOCTBYIOIIME OBJIAJCHHUIO OOYYAIOUIUMHCS OCHOB
YHHUBEpPCAJIBLHOTO MaTeMaTH4ecKoro sizbika. ConepikaTrelbHOW M CTPYKTYpPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Anre0pa» SBISETCS €ro MHTErpUpOBAaHHBIN
Xapakrep.

Conepxanne nuHUHM «YWCTa W BBIYUCICHHUS» CIY)KAT OCHOBOW ISl JANbHEHIIETO M3Yy4eHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYaIOLIMXCS
JIOTHYECKOTO MBIIIICHUs, (OPMHUPOBAHUIO YMEHMs IOJb30BAThCS AITOPUTMAaMHU, a TaK)Ke IMPHOOPETEHHIO NPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX IS
TIOBCETHEBHON JKU3HU. Pa3BUTHE MOHATHS O YMCIIe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs CBS3aHO C PAIMOHAIBHBIMH M UPPANMOHATBHBIMH YHCIIAMH,
(dbopMHpOBaHKEM NPEAICTABICHUH O IEHCTBUTEIBHOM YHCIIe. 3aBepIllieHue OCBOCHUS YUCIOBON JIMHUU OTHECEHO K CpeJHEMY 001IeMy 00pa30BaHHIO.

ConepkaHue IBYX anreOpamuecKux IUHHA — «AnreOpandeckne BBIpaKEHUs» W «YpaBHEHHS W HEPAaBEHCTBa» CIIOCOOCTBYET (OPMHPOBAHUIO Y
00yJaroImuxcss MaTeMaTHYECKOTO armapara, HeoOXO0AUMOTO ISl pelIeHus 3a7ad MaTeMaTHKH, CMEXHBIX IPEAMETOB M OKpyKaromleid peanmbHOCTH. Ha ypoBHe
OCHOBHOT'O 00111ero 00pa3oBaHusl y4yeOHBI MaTepuall IPyNIUPYETCS BOKPYT PallMOHANBHBIX BbIpaKeHUI. Anredpa AEeMOHCTPHPYET 3HAUEHHWE MAaTeMaTHKH Kak
SI3BIKA JIJISI IOCTPOSHUSI MaTeMAaTHIECKUX MOJIEJICH, ONMUCAHUs TIPOIIECCOB U SIBICHUH peabHOrO Mupa. B 3amaum oOydeHus anreOpe BXOAAT TaKKe JNalbHEHIIee
pa3sBUTHE AITOPUTMUYECKOTO MBIIIJIEHHUS, HEOOXOIUMOro, B YacTHOCTH, JUISI OCBOEHHS Kypca HH(POPMATUKH, M OBJIQJCHHE HABBIKAMH JI€TYKTHUBHBIX
paccyxnenuid. [IpeobpazoBanre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K MAaTEMaTHUYECKOMY TBOPUYECTBY.
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Conepxanne (QpyHKIIMOHAITBHO-TPa(QUIECKON JIMHUU HAICJICHO Ha TOJyYeHUE OOYYaroIUMKCS 3HAHMKW O (YHKIHAX KaK BaXXHEWIIEH MaTeMaTHYecKON
MOJICNIM U ONMHUCAHUS U MCCIEOBAaHUS Pa3sHOOOPA3HBIX NMPOLECCOB M SIBICHUI B mpupone u oOmectBe. M3yueHne marepuana crocoOCTBYET pPa3BUTHIO Y
00y4aroIuXcsi YMEHHUS HCIIOJIB30BAaTh Pa3IMuHbIC BBIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATHKU — CIIOBECHOTO, CHMBOJIMYECKOT0, Tpaduueckoro, BHOCUT BKJIAJI B
(bOpMI/IpOBaHI/Ie HpeHCTaBHCHI/Iﬁ 0 POJIM MAaTEMATUKHU B pa3BUTUN HUBUJIN3AIIUN U KYJIbTYPBI.

YrayOonéHHbli Kype anreOpbl XapaKTepH3yeTcsl U3YU4EeHHEM JIOTIOHUTEIILHOTO TEOPETHYECKOTO aliapara U CBS3aHHBIX C HUM METOJIOB PEIICHHUs 3ajad.
Anrebpa sBISeTCA SI3BIKOM ISl ONMHMCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIIY)KMT OCHOBOM MaTeMaTW4ecKOro MojeiaupoBaHus. [Ipum 3TOM camMu OOBEKTHI
MaTEeMaTHYECKUX YMO3aKIIOUYCHUI U MPUHSTHIC B alreOpe MpaBuiia X KOHCTPYUPOBAHUS CIIOCOOCTBYIOT ()OPMHUPOBAHUIO YMEHUI OOOCHOBBIBATH M JIOKA3bIBATh
CYXKXACHUA, Pa3BUBAIOT MAaTCMATUUCCKYIO HHTYUIIHUIO, KPATKO U HAIJIAAHO PACKPBIBAIOT MEXAHU3M JIOTHYCCKUX HOCTpOGHI/Iﬁ " ydaT uxX NpUMCHCHHUIO. Tem camMbIM
anreOpa 3aHUMAeT OJTHO U3 BEAYIIUX MECT B (HOPMUPOBAHHH HAYYHO-TEOPETHUECKOTO MBIIUICHHUS 00YYatOLIIXCS.

CornacHo y4yeOHOMY IiaHy B 7—9 Kilaccax u3ydaercs y4dyeOHBIM Kypc «Auredpa», KOTOPBIM BKIIIOYAET CJCAYIOIIME OCHOBHBIC Pa3lIeNbl COJICPKAHUS:
«Yucna v BIYHCICHUN», «ANreOpandecKre BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY», «DYHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoaurcst 408 yacos: B 7 kiacce — 136 yacoB (4 yaca B Hezemno), B 8 kitacce — 136 yacos (4 yaca B Hezelno), B 9
kiacce — 136 yacoB (4 yaca B HEZCIIO).

COJEPKAHUE OBYYEHUA

7 KJ1acc
Yuciia 1 BLIYUCICHUSA

Panmonaneueie yncna. CpaBHeHHE, YIIOPSIOYMBAHUE U aprU(PMETHUECKUE ACUCTBUS C PAllMOHAIBHBIMY YucIaMu. YucnoBas mpsmasi, MOAY/Ib YUCIa.

CreneHb ¢ HaTypalbHBIM [TOKa3aTeleM U €€ CBOWCTBA. 3alliCh YHCIa B IECATUYHON MO3UIIMOHHON CUCTEME CUMCIICHHUS.

Pemienne TekcTOBBIX 3a7ay apU(PMETHUYECKUM crocoOoM. PemieHue 3amgay M3 peanbHOM NMPakTHKHM HA 4YacTH, HAa APOOH, HA IPOLEHTHI, MPUMEHEHHUe
OTHOIIECHUH U MPOMOPIHI NMPHU pEeLIeHUH 3a/1ad, pellieHue 3a7a4u Ha IBU)KEHUE, paboTy, MOKYIKH, HaJIOTH.

JemumocTs nenbix uncen. CBoNCTBa AETUMOCTH.

IIpocteie m coctaBHble uucia. YETHbie W Heu€THble yucna. [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku neIUMOCTH CyMMBI U
IIPOU3BEICHNUS LENbIX YUCEI IIPU PEILIEHUH 3a/]a4 C IPAKTUYECKUM COJEPIKAHUEM.

Haubonpmmii oOuuii nenurens 1 HaMMeHblIee o01ee KpaTHOe ABYX uucen. B3aumuo npocteie uncna. AnroputM EBxinpa.

Jlenenwne ¢ octaTkoM. AprudMeTUIECKHE Onepariuy HajJ OCTaTKaMH.

Auredpanyeckue BbIpasKeHHs

Bripakenue ¢ nepeMeHHbIMH. 3HAYCHUE BRIPAXKEHUS C TIepeMeHHbIMU. [IpencTaBienne 3aBUCHMOCTH MEXAY BETUIMHAMU B BUJI€ (POPMYIIBI.
ToxnectBo. ToxxnecTBeHHBIE TPe0OPa30BaHUS aNreOpandecKuX BeIpakeHUH. Jloka3aTeabCTBO TOKIECTB.
Onnounensl. OMHOWICH cTaHAApTHOTO BUAa. CTEneHb OTHOWICHA.
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Muorounensl. MHorousieH cranaaptHoro Buja. Crenenp MHorowieHa. CliokeHHe, BIYMTaHHE, YMHOKEHUE U JeJieHue MHorowieHoB. [IpeobpazoBanue
LIEJIOT0 BBIpayKE€HUs B MHOroujieH. KopHu MHOro4eHa.

DopMysbl COKPALIEHHOTO YMHOKEHUS: KBaJIpaT CyMMbI U KBaJlpaT Pa3HOCTU JBYX BBIPAXKEHHH, Ky0 CyMMBbI U KyO pa3HOCTH JIBYX BBIpaKEHHIl, pa3HOCTb
KBaJPaTOB JBYX BBIPAKCHHI, IPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX BBIPQXKECHUH, CyMMa M pa3HOCTh KyOOB JIBYX BBIPAYKCHHIA.

Pa3noxxeHre MHOrOUJIeHa Ha MHOKUTENH. BoiHEeceHrne 00111ero MHOXKUTENS 32 CKOOKU. MeTo i rpynIupOBKH.

YpaBHeHusi 1 HepaBeHCTBA

VYpaBHenue ¢ onHoM nepemeHHOM. Kopenb ypaBHeHus. CBOHCTBa ypaBHEHHMM C OJHOM INEepeMEHHOM. PaBHOCHIIBHOCTh ypaBHEHUW. YpaBHEHHE KakK
MaTeMaTH4YecKasi MOJIEb PEAIbHON CUTYalLUH.

JIuneliHoe ypaBHEHUE C OJHOW mHepeMeHHOW. UYucno kopHel JNMHEHHOro ypaBHEHHs. PellleHHe TEeKCTOBBIX 3a/lady C MOMOLIBI0 JUHEHHBIX YpaBHEHUM.
JInHeliHOEe ypaBHEHME, COAEpIKaALIEe 3HAK MOILYIIS.

VYpaBHenue ¢ nByms nepeMeHHbIMU. ['paduk nuHEHHOrO ypaBHEHHS ¢ ABYMs NepeMeHHbIMHU. CHUCTEMBbl JTMHEHHBIX ypaBHEHUUN C ABYMS HEPEMEHHBIMH.
I'paduueckuii MeTOT peHIeHUs] CHCTEMBI JINHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH. PelieHne cucTeM TMHEHHBIX YpaBHEHHH € IBYMsI IEPEMEHHBIMH METOJIOM
MOJCTAHOBKHU U METOJIOM CJ0KeHHUs. CucTemMa ABYX JMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH KaK MOJIENb PEeaJbHON CUTYalIUH.

DOyHKIUH

Koopaunara Touku Ha npsiMoii. YucioBbele MpoMeXyTKH. PaccTosiHre Mexay AByMs TOUKaMHM KOOPJIMHATHON ITPSIMOM.

[IpsimoyronpHas cucteMa KoopauHaT. AOcicca U OpAMHATa TOYKM HAa KOOPAMHATHOW IIIOCKOCTH. [Ipumeps! rpadukos, 3agaHHbIXx (hopmynamu. UteHue
rpaMKOB peabHbIX 3aBUCUMOCTEH.

OyHKIMOHANbHBIE 3aBUCUMOCTH Mexay BennuuHamu. [lonstue ¢ynkumu. DyHKIUS Kak MareMaTH4ecKas MOJAENb peajbHoro mnpouecca. OOnacTb
orpeJiesieHust U 00sacTb 3HaueHui QyHkuu. CrnocoOsl 3ananus GyHkuu. I'paduk pynkumu. IToHATHS MakcMMyMa U MUHUMYMa, BO3pacTaHMs U yObIBaHUS Ha
IIpUMepax peanbHbIX 3aBUCUMOCTEM.

Jluneiinas Gpynkuus, e€ cBoiicta. I'paduk nuneitnoi pynkunu. 'paduk pynkuuu y = |X|. KycouHo-3aganubie GyHKINH.

8 kiracc

Yucia 1 BbIYUCICHUA

KBagpatHbie kopHU. ApupMeTHIecKrii KBaIpaTHIA KOPEeHb U ero cBoiicTBa. [ToHaTHE MppannoHanbHOro uncna. J[efcTBus ¢ UppalMOHAIbHBIMU YHCIIaMHU.
CBolicTBa I€UCTBUI C UppalMOHAIBHBIMY YnciaamMu. CpaBHEHHE HPPALIMOHAIBHBIX YHCET.

[IpencraBieHust 0 pacHIMPEHUSX YHCIOBBIX MHOXKECTB. MHOKECTBa HAaTypaJlbHBIX, IIEJIbIX, PAllMOHAJIbHBIX, NEHCTBUTENbHBIX uncen. CpaBHEHUE YHUCEIL.
UucoBble TPOMEKYTKH.

HenctBus ¢ octatkaMu. OctaTku creneHeil. [[puMeHeHre 0cTaTKOB K PEeIIEHUI0 YPaBHEHHUH B LIEJIBIX YMCIaX U TEKCTOBBIX 3a7ad.

PazMepbl 00bEeKTOB OKPYKAIOLIET0 MUPA, JITUTEILHOCTh MPOLIECCOB B OKpYXkaromeM mupe. CTaHAapTHBIN BUJ YUCIA.

AJiredOpanyeckue BbIPaKeHUs
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Anrebpanyeckasi ApoOb. [lomycTumble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pAllMOHANBbHBIX BbIpakeHUAX. OCHOBHOE CBOWCTBO aireOpanveckoi IpoOu.
CrnoxeHue, BHIYMTAHUE, YMHOXKCHHE U JISJIEHUE anredpandeckux apoodeid. Briaenenue nenoii yactu anredpandeckoit 1poou.

Panmonanshbie BoipaxkeHus. ToxecTBEHHBIE TPEOOPa30BAHUS PALIMOHANBHBIX BHIPAYKEHUH.

JlonycTUMbIe 3HAYCHHSI IEPEMEHHBIX B BBIPAKEHUSAX, COACPKAIIMX apu(pMeTHIecKre KBagpaTHbIe KOPHHU. TOXIeCTBEHHbIE TPeoOpa3oBaHMsI BBIPAKECHUH,
coJieprKalux apupMeTuyecKrue KBapaTHble KOPHU.

CreneHsb ¢ 1ebIM MOKa3aTeseM 1 e€ cBoicTBa. [IlpeoOpa3oBanue BoIpaXKEHUH, COAECPIKAIINX CTEIICHH.

YpaBHeHNSI 1 HEPABEHCTBA

KBagparnoe ypaBHeHue. @opMyna KOpPHEM KBaJpaTHOIO ypaBHEHHUsA. KoamdecTBO NEMCTBUTENBHBIX KOpPHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
VYpaBHEHHUsI, CBOJUMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpaTHbIM ypaBHeHUsM. KBagparHoe ypaBHEHHE ¢ napameTpoM. PerieHue TEKCTOBBIX 3adad C
ITIOMOILBIO KBAIPATHBIX YPABHEHUM.

JpoOHO-paiimoHanbHble ypaBHEHUs. PemieHne ApoOHO-pallMOHANBHBIX YpaBHEHHI. PelieHHe TEKCTOBBIX 3afad C IMOMOIIBI0 JPOOHO-pAIlOHATBHBIX
ypaBHeHHi. ['paduueckast HHTEpIIpeTalys ypaBHEHHHA C IBYMsI TEPEMEHHBIMU.

Uucnosble HepaBeHCTBA. CBOICTBA YHCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoil. Ctporue u HecTporue HepaBeHCTBA. CI0KEHHE M YMHOXKEHHUE YMCIIOBBIX HEpaBEHCTB. OIEHWBAHUE 3HAUYCHUS BBIPAKEHUS.
JI0Ka3aTenbCTBO HEPABEHCTB.

ITonsiTHE O pemeHnn HepaBEHCTBA C OHOU NTEpEMEHHOM. MHOKECTBO pPElIeHNI HEpaBEeHCTBA. PABHOCUIIbHBIE HEPABEHCTBA.

JIuneilHOe HEpaBEHCTBO C OJHOW IEPEMEHHOM M MHOXECTBA €ro pelIeHHi. PerleHune JIMHEHHBIX HEPAaBEHCTB C OJHOM mNepeMeHHoH. CHucTeMbl n
COBOKYITHOCTH JINHEHHBIX HEPABEHCTB C OJHON NEPEMEHHON. PereHne TeKCTOBBIX 3a/1a4 ¢ MTOMOUIBIO JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM .

DOyHKIUH

Ob6nacTh ompeneneHus 1 MHOXKeCTBO 3HaueHu QyHkuuu. CriocoOn! 3amanus GyHkuuid. I'padux ¢yHkiuu. UrteHue cBONCTB QyHKIMH MO €€ Tpauky.
ITpumeps! rpadukoB GYHKINH, OTPAXKAIOLUUX PeaTbHbIE TPOLECCHI.

Jluneitnas pynkuus. @yHKIMH, OMUCHIBAIOLINE MPSIMYIO U 00paTHYIO MPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oyukmun Y = kX, y =kx + b, y = k/x,y =x3,y = VX, y = |X| u ux cBoiictBa. Kycouno-3aganubie GpyHKIHH.

9 kJ1acc

Yucia 1 BbIYUCICHUA

Kopens n-ii crenenn u ero cporictBa. CTENEHb ¢ PALIMOHAIBHBIM IIOKA3aTelIeM U €€ CBOMCTBA.

Auredpanyeckue BbIpasKeHHs

ToxnaecTBeHHbIe IPe0Opa30BaHusl BbIPAKEHUH, COJEpKAIIMX KOPeHb N-i creneHu. ToxaecTBeHHbIe IPeoOpa30BaHusl BHIPAKEHUH, COMIEpKAINX CTENEHb C
palMOHAIbHBIM [10KA3aTEIEM.

KBagparsslit TpéxuineH. Kopau kBagpatHoro tpéxunena. PaszinoxkeHue KBaipaTHOrO TPEXWICHA HA TUHEHHBIE MHOKHUTEIIH.

YpaBHeHUs M HEPABEHCTBA
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bukBanparnsle ypaBHeHus. [Ipumepsl NpuMeHEeHN METOJ0B PaBHOCUIIBHBIX NIPe0Opa3oBaHUi, 3aMEHbl IEPEMEHHOMN, rpa)u4ecKoro MeToa Npu PeLIeHuN
ypaBHeHU# 3-i1 u 4-i1 cTeneHeil.

Pemenue 1poOGHO-paliMOHAIBHBIX YPABHEHHH.

Pemenue cuctem ypaBHEHHWI ¢ ABYMSI MEpEMEHHBIMU. PemieHue MpOCTEWIIMX CHCTEM HEIMHEWHBIX YpaBHEHHMH ¢ JAByMs mepeMeHHbIMU. |padudeckuii
METOJl PEUICHMsI CUCTEMBbl HEJIMHEHHBIX YPABHEHMM C IBYyMs IepeMeHHbIMU. CUCTeMa ABYX HEIMHEHHBIX YPAaBHEHHUH C JBYMs NEPEMEHHBIMU KaK MOJEIb
peanbHOM CUTYallUH.

YucnoBsle HepaBeHCTBA. PenieHne TMHEMHBIX HEpaBeHCTB. JloKa3aTelIbcTBO HEPABEHCTB.

KBangpaTHble HEpaBeHCTBA C OJTHOW NIEpEMEHHON. Pemenne KBaapaTHBIX HEPABEHCTB rpa)MIeCKUM METOJOM U METOJO0M MHTEPBaJIOB. METO MHTEPBAIOB
JUI pallMOHaIbHBIX HEpaBeHCTB. [IpocTelinie HepaBeHCTBA C MTApaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € IOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMs lepeMeHHbIMU. Pelienne HepaBeHCTBa ¢ ABYMs NepeMeHHbIMU. CHUCTEMBbI HEPABEHCTB € JBYMs NepeMeHHbIMU. I'paduueckuii MeTos
pEeLIEHUs CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKIUH

@Oynkiusa. CoiicTBa GyHKIUN: HYIH (YHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA (DYHKIMH, MTPOMEKYTKH BO3pACTaHUS M yOBbIBaHUS (YHKIWHU, YETHBIC H
Heu€THbIE PYHKIMHU, HauOoJIbIIee U HAaMMEHbIIee 3HAYCHNUS (DYHKIIUH.

KBanpatuunas ¢ynkuus u e€ cpoiictBa. Vcnonb3oBaHue CBOWCTB KBaJpaTHUHON (QYHKIMM s peuieHus 3amad. [loctpoenue rpaduka xkBagpaTuyHON
¢bynkuuu. [lonoxenne rpaduka KBaApaTHIHOW QYHKIMH B 3aBUCUMOCTH OT e€ kodddurmentos. ['paduku dpynkuunit y =ax2, y = a(X — m)’ uy = a(x — m)? +n.
[TocTpoenue rpadukoB QPyHKIUI C TOMOIIBIO MPE0Opa3oBaHUM.

JpoGHo-nuHueitHas ¢pynkuus. MccnenoBanue GyHKIMHA.

®ynkius Y = X' ¢ HaTypalbHBIM IOKa3aTeseM N 1 eé rpaduk.

Yucii0BbIe MOCTEA0BATEIBLHOCTH H IIPOIPECCHH

[TonsTue uuncioBod mnocnenoBaTenbHOCTH. KoHeuHble M OeCcKOHEUHblEe IOoceA0BaTeNbHOCTH. OrpaHHMYeHHAsl MOCIeI0BaTeIbHOCTb. MOHOTOHHO
BO3pacTaromas (yOsIBarolas) rnocieaoBaTeabHOCTh. CrocoObl 3a1aHus MOCIEI0BATENBHOCTH: ONMKMCATENbHbIM, TAaOJUUHBINA, C MOMOILBIO (GOPMYIIBI N-TO 4JIEHA,
PEKYPPEHTHBI.

Apudmerndeckass U reomerpuyeckass mnporpeccu. CBoiicTBa 4YeHOB apu(METHUECKOH M reoMeTpuueckoil mporpeccuil. Dopmynsl N-ro  uieHa
apudmeTryeckoil u reoMeTpuueckoil mporpeccuit. @opMyibl CyMMBI IEPBBIX N YJIEHOB apu(METHYECKONH M TeOMEeTpUUYECKOM mporpeccuil. 3ajaun Ha IPOLEHTHI,
OaHKOBCKHUE BKJIa/Ibl, KPEIUTHI.

[IpencraBnenue o CXOAUMOCTHU MOCIEOBATEIBHOCTH, O CYMMHPOBAHUN OECKOHEUHO yOBIBAIOIIEH reOMETPHUECKOM MPOrpECCHH.

Meroa maremarndeckoil HHAYKIMH. [IpocTeiinme npuMepsl.
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IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOTPAMMbI YUEBHOI'O KYPCA «AJITEBPA» (7-9 kiaccnbr)
HA YTUIYBJEHHOM YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

NPEIMETHBIE PE3YJIBTATHI

K xonity 00yuenus B 7 kj1acce 00y4Jaromuics MOTyYUT CICAYIONMINE TPEAMETHBIC PE3YIbTaThI:

Yuciaa 1 BLIYMCIEHUS

PannonanpHbIe ncia.

[lepexoautb OT OmHOW (HOPMBI 3amMHMCH YUCEN K JAPYroi (mpeoOpa3oBBIBATH NECATUYHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOb).

Hcnonb30BaTh MOHATHS MHOKECTBA HATYPAJIBHBIX YMCEN, MHOXKECTBA LIEIBIX YMCEJ, MHOKECTBA PAallMOHAJIBHBIX YKCEN MPU PEIICHUU 3ajiay, MPOBEICHUN
pacCyXJIeHUM U I0Ka3aTeNIbCTB.

[TonuMath U OOBSICHATH CMBICIT ITO3UIIMOHHOM 3aIMCH HATYPAJIILHOTO YUCJIA.

CpaBHMBATh U yNOPSAA0YMBATH PALIUOHAIBHBIE YKCIIA.

BeImonHATE, codeTasi YCTHBIC ¥ TUChbMEHHBIC MPUEMBI, apu(hMETHICCKUE JCHCTBHUS C PAllMOHAILHBIMHA YHCIIAMH, UCTIOJIB30BaTh CBOMCTBA YUCEN M TIPABHIIA
JEUCTBUM, TPUEMBI PALIMOHAIIBHBIX BBIYMCIICHUM.

BrInoHATE ASHCTBUSA CO CTETICHSIMU C HATypaIbHBIMH MOKA3aTEISIMH.

HaxomuTh 3Ha4YeHUs YHCIOBBIX BBIPRXKEHUMN, COJEPKAINX PAallMOHANBHBIE YHCIIA U CTETNEHH C HATypallbHBIM IOKa3aTelleM, MPUMEHSTh pa3HooOpa3HbIe
CIOCOOBI ¥ PUEMBI BEIYMCIICHUSI, COCTABJISATh U OIICHUBATH YMCJIOBBIC BHIPAKECHUS TIPH PEIICHUU TPAKTUYECKUX 3a/1a4 U 33724 U3 IPYTUX yU4eOHBIX MPEAMETOB.

OKpyrisTh uKcia ¢ 3aIaHHOW TOYHOCTBIO, @ TAKXKE MO CMBICITY TPAKTUYECKOW CUTYalluH, BBIOJIHATh MPUKUIKY U OLIEHKY PE3yJIbTaTa BBIUMUCIEHUM, OLICHKY
3HAQYEHHUM YMCIIOBBIX BBHIPAKEHUM, B TOM YHCJIE NPU PEIICHUH NMPAKTHUYECKUX 3a/1ad.

Pemath TekcToBbIe 331auu apuPMETHUIECKUM CIOCOOOM, HCTIONH30BATh TAOIUIIBI, CXEMBI, YEPTEKHU, APYTUe CPEACTBA MPECTABICHUS JaHHBIX MTPH PEIICHUN
3aj1ad.

Pemate mpakTHKO-OpMEHTHPOBAHHBIE 3aJa4M, CBA3aHHBIE C OTHOILUIEHHWEM BEJIMYMH, MPONOPLUHUOHATBHOCTBIO BEJIIMYWH, MPOLIEHTAMH, UHTEPIPETUPOBATH
pe3yIbTaThI PEIICHUS 3a/1a4 C YIETOM OIpaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMHU PaCCMaTPUBAEMBIX OOBEKTOB.

JlenmuMOocCTb.

Jloka3pIiBaTh U MIPUMEHSTH IPU PEIICHUH 3a/a4 MPU3HAKU JAEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npuzHaku AeIMMOCTH CYMMBbI U TIPOU3BEACHUS LIEIIBIX
YHCel.

PacknanpiBaTh Ha MHOXKUTENHN HaTypaJlbHbIEC YUCIIA.

CB00OOAHO OMIEPUPOBATH MOHATUSIMH: YETHOE YHCIIO, HEUETHOE YHCIIO0, B3AUMHO MTPOCTHIE YHCIIA.

HaxonuTh HanOonpImii 001Mii 1eTUTeNh U HauMEeHbIIee 0011ee KpaTHOE YHCeN U HCIIOIh30BaTh UX MPU PEIISHUH 33/1a4, MPUMEHATh anropuT™ EBkinpa.

OrnepupoBaTh MOHATHEM OCTaTKa IO MOIYJIIO, TPUMEHSTH CBOMCTBA CPABHEHHI 110 MOIYIIIO.

Auredpanyeckue BbIpasKeHUs
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BeIpaxkeHus ¢ nepeMeHHbIMU.

Hcnonp30Bath anredpandeckyro TEPMHUHOIOTHIO U CUMBOJIMKY, TPUMEHSATH €€ B IPOIIECCE OCBOCHUS y4eOHOTO MaTepHara.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaKEHUH IIPU 3aJJaHHBIX 3HAUYEHHUSX IIEPEMEHHBIX.

Hcnonb30BaTh NOHSTHE TOXKIECTBA, BBIIOIHATH TOXK/IECTBEHHBIE IPEOOPA30BAHNS BBIPAKEHUH, TOKA3bIBATh TOXK/IECTBA.

MHOroueHsl.

BrimonHATe peoOpa3oBaHus 1IEJI0r0 BBIPAKEHHSI B MHOTOWIEH MPUBEICHUEM MTOIOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.

BbinonHATe AeHCTBUS (CIOXKEHUE, BBIUUTAHHWE, YMHOXEHHE) C OJHOWIEHAMH M C MHOTIOYICHAMH, NMPUMEHATh (OPMYNbl COKPAIEHHOIO YMHOXKEHHS
(xBazpar u Ky0 CyMMBI, KBaIpaT U Ky0 pa3HOCTH, pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh KYOOB), B TOM YHCJIE ISl YIIPOIICHUS BRIYMCICHHM.

Ocy1ecTBIATh pa3iokeHue MHOIOWICHOB Ha MHOYKUTEIHM C IOMOLIbIO BBIHECEHMS 3a CKOOKM OOIIEro MHOKUTENS, TPYINIUPOBKU ClIaraeMblX, IPUMEHss
(hOpMYITBI COKPAIIEHHOTO YMHOKEHHUSI.

[TpumeHsTH Ipeodbpa3oBaHKs MHOTOWIECHOB ISl PEIICHUS Pa3IMUHBbIX 3a/1a4 U3 MaTEMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEaIbHOM MPAKTUKH.

Vcnonp30BaTh CBOMCTBA CTEMEHEH C HATYPaJIbHBIMU ITOKA3aTEISIMU JIUIs TPe0Opa30BaHuUs BRIPAKEHUH.

YpaBHeHNSI 1 HEPABEHCTBA

Pematp sivHeliHbIE YpaBHEHMSI C OJJHOW NEPEMEHHON, IPUMEHSISI IPaBUJIa IEPEX0/1a OT UCXOJIHOIO YpaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepsTs, siBisieTcs
JIM YNCJI0 KOPHEM YPaBHEHUS.

[TonOupath npuMepsI Nap Yucel, IBISIOUMXCS PEIIEHUEM JIMHEHHOTO YPaBHEHUSI C IBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TIpauK JIMHEHHOro ypaBHEHMs C ABYMS NE€PEMEHHBIMH, MOJb3ySCh IpaHUKOM, MPUBOAUTH MPUMEPHI PELICHHS
YpaBHEHHS.

Pemate cuctemsl IByX JTMHEHHBIX YPAaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUuecKu.

CocTaBnaTh U pelaTh JUHEHHOE YpaBHEHUE WIM CUCTEMY JIMHEWHBIX YPAaBHEHUH MO YCJIOBHUIO 3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4M MTOJIYYE€HHBIN pe3yJIbTar.

DOyHKIUH

KoopauHnats! u rpaduku.

N300paxaTh Ha KOOPIAMHATHOW NPSAMON TOYKH, COOTBETCTBYIOLIME 3a/JaHHBIM KOOpJAWHATaM, JIy4d, OTPE3KH, HMHTEPBAJIbl, 3alMChIBaTh YHCIOBBIE
MIPOMEKYTKH Ha alre0pandeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU MO 3a/IaHHBIM KOOpIUHATAM.

OyHKIUN.

Ctpoutb rpaduku JIMHEHHBIX QYHKINH.

OnuceiBaTh € MOMOILIBIO (YHKIMA HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb, BpEMs, pPAaCCTOSIHHE, II€Ha, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.
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[Tonumare rpaduyecknii crnocod NPEeNCTaBICHUS W aHauM3a HHGOPMALUM, HM3BICKaThb M HMHTEPIPETUPOBATH HMHGOPMAIMIO M3 TPapHUKOB peaNbHBIX
MPOLECCOB U 3aBUCUMOCTEH.

Hcnonp30BaTh CBOMCTBA (QYHKIMHA I aHanu3a TpauKOB peasbHBIX 3aBUCHUMOCTeH (Hynu GYHKIHHM, HNPOMEXKYTKH 3HAKOIOCTOSHCTBA (YHKIIUH,
MPOMEXYTKH BO3pACTaHMs U YOBIBaHUS (PYHKIIUH, HAaHOOJIbIIIEe M HAMMEHbIIIee 3HaYCHUs (DYHKIINN).

Hcnonp30Bath rpaduKy U1 HCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, ITPH PEIICHUH 33/1a4 U3 IPYTUX y4EOHBIX IPEIMETOB U PeabHOM JKU3HH.

K koH1y o6yueHus B 8 kj1acce o0yyaromuics MOIy4UT CIEAYIOIIKE PeAMETHBIE pe3yIbTaThl:

Yucna v BbIYMCICHUA

HppanmonanbHble YyucCia.

[ToHuMath 1 UCHOIB30BATh MPECTABIECHUS O PACIIMPEHUH YHCIOBBIX MHOXKECTB.

CB00OOHO omepupoBaTh IMOHIATUSAMHU: KBAJApPATHBIM KOpPEeHb, apu(METHYECKHH KBaJpaTHBIH KOpEHb, HUPPALMOHAIBHOE 4YHCIO, HAXOIUTh, OLIEHUBATh
KBaJ[paTHbIC KOPHH, WUCHOJB3YS MPU HEOOXOAMMOCTH KaIBKYJSTOP, BBIIOJIHATH NMpeoOpa3oBaHUs BBIPAKEHUH, COJECpPKAIIMX KBAApaTHbIE KOPHU, HUCHOJIB3Ys
CBOICTBA KOPHEH.

Hcnonp30BaTh HavaJIbHBIC TIPEACTABICHUSI O MHOXKECTBE JICUCTBUTEIBHBIX YHCEIN Il CPAaBHEHHSI, OKPYTJICHUS M BBIYUCICHUH, H300paXkaTh ICHCTBUTEILHBIC
4KCJIa TOYKaMU Ha KOOPINHATHOW MTPSIMOH.

Hcnonp3oBath 3anucu OOJBIINX M MaJlbIX YHCENl C IMOMOIIBIO JIECATUYHBIX JIpoOel u cteneHer yucina 10, 3anuchiBaTh U OKPYIJIATH YUCIIOBbIE 3HAUEHUS
pEaJIbHBIX BEJIUYHH C UCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHUH.

JlenumocTsb.

CB00OO/HO OmepHpoBaTh MOHATHEM OCTaTKa MO MOJYJI0, IPUMEHSATh CBOMCTBA CPaBHEHUI MO MOJYIIO, HAXOJAUTh OCTATKU CYMMBI M IPOM3BEACHUS I10
JAHHOMY MOJYJIIO.

Auredpanyeckue BbIpasKeHUs

JpoGHo-paliioHaIbHbIe BBIPAKEHUSI.

HaxoauTe nomycTuMble 3Ha4eHUsI IEPEMEHHBIX B IPOOHO-PAIIMOHAIBHBIX BBIPAXKEHUSAX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATLHOM APOOH.

BrinonHATe npuBeeHne anredpandeckux JIpodeit K o0meMy 3HaMeHaTeNto, CI0KEeHUE, YMHOXKEHUE, JiefieHHe anreOpanyeckux Apooeil.

BbINONMHATE TOXKAECTBEHHbIE TPE0OPa30BaHMsl PallMOHAILHBIX BBIPAXKEHUH.

[TpumensTs npeoOpa3oBaHusl BIpaKEHUHN AJIs pELIEHUS pa3InYHbIX 3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX NTPEIMETOB, U3 pealbHOM MPaKTUKH.

Crenenu.

[IpuMeHsTh MOHATHE CTENEHH C LIETIbIM MTOKa3aTeNeM, BBIOIHIATH IPeo0pa30BaHMsl BBIPAKEHUH, COAEpKAIIUX CTETIEHHU C IIeJIbIM MTOKa3aTeseM.

HpparmonanbHble BHIPAKEHUS.

HaxoauTh nonycTumbie 3HaU€HUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEpKAIIUX apudMeTHdecKiue KBaIpaTHbIe KOPHHU.

BrimonsaTe peoOpa3oBaHust HPPALIMOHAIBHBIX BHIPAKEHUH, UCIIONB3Ys CBOMCTBA KOPHEH.
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YpaBHeHMsI M HEPABEHCTBA

Pemarp kBagpaTHbIE ypaBHEHUS.

Pemate 1poOGHO-paliMoHalIbHbIE YpaBHEHUS.

Pemrate nuHeNHbIE ypaBHEHHUs € TapaMeTpamMu, HECJIOKHBIE CUCTEMBI JIMHEHHBIX YPABHEHUN ¢ ITapaMETPAMH.

ITpoBoauTh MCCIEOBaHUA YPAaBHEHUH M CHCTEM ypaBHEHMH, B TOM 4YHCIIE C NPUMEHEHUEM TIpaduuecKuX IMpelCcTaBleHUH (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHHE WJIM CUCTEMA YPABHEHUI PEIICHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Ilepexoauth OT cioBecHOH (OPMYIMPOBKU 3a7aud K e€ anredpandyeckoil MOAEIu C IOMOULIbIO COCTABJICHMS YPaBHEHHUsS WM CHCTEMBbl ypaBHEHHUH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4y ITOJTYYEHHBIN pe3ysbTar.

IIpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB NJIsl CPaBHEHMS, OLICHKH, pELIaTh JIMHEHHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M UX CHUCTEMBI, JaBaTb
rpadUyecKyro WITOCTPALIMI0 MHOXKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHnMaTh U UCHONB30BATh (PYHKIMOHAIBHBIC MOHITHS U S3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHSI), ONPEAEIIATh 3HaUeHHe (DYHKIMH 10 3HAYECHUIO
apryMeHTa, OIpeeNsaTh CBOMCTBA (YHKIMHU 1O e€ rpaduky.

Crpouts rpaduku pyHKUIUN , ONUCHIBATH CBOMCTBA YUCIOBOM PyHKIIMHU 11O €€ TpaduKy.

K xonity 00yuenus B 9 kyiacce 00y4daromuiics MOTYyUUT CIASAYIOMINUE MPEAMETHBIE PE3YIbTaThI:

Yucsia ¥ BHIYUCICHUA

CBoOoaHO oOmepupoBaTh MOHATHUAMH: KOPEHb N-W CTEMEHU, CTENEeHb C paIlMOHAIBHBIM TOKa3aTeaeM, HaxOJUTh KOPEHb N-Ml CTENMeHU, CTENEeHb C
paloHaIbHBIM MTOKa3aTeNeM, UCTIOIb3Ys MPU HEOOXOJMMOCTH KalbKyIsSTOP, MPUMEHSATh CBOMCTBA KOPHS N-U CTEMEeHH, CTETNIEHH C PAllMOHAIBHBIM ITOKa3aTeeM.

Hcnonb30BaTh NOHATHE MHOKECTBA JEHCTBUTEIBHBIX YMCEN NP PEIICHUU 3a/1a4, TPOBEICHUHN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHMBaTh W YNOPSAOYMBATH JEUCTBUTENbHBIE YHUCIA, OKPYIJATh JEHCTBUTENbHBIE YKCIIA, BBINOJIHATh MPUKUIKY pPE3yJbTaTa BBIYMCICHHM, OLEHKY
YHUCJIOBBIX BBIPAXKEHUH.

AuaredpanyecKue BbIPaKeHHA

CB00OOAHO OMIEPUPOBATH MOHATHEM KBAJIPATHOTO TPEXWIECHA, HAXOIUTh KOPHU KBAJIPATHOTO TPEXUIICHA.

PacknmanpiBaTh KBaJpaTHBIN TPEXUIIEH HA TUHEWUHBIE MHOKHUTENH.

YpaBHeHHsI H HEPABEHCTBA

Pemate nuHelHbIC 1 KBapaTHBIC YpaBHEHUS, YPABHEHH S, CBOAIINECS K HUM, APOOHO-pAIMOHAIBHBIC YPaBHEHUSI.

Pemiate HecnoKHbBIE KBaIpaTHBIE YPaBHEHUS C TAPAMETPOM.

Pemate nuHeHBICE HEPABEHCTBA, KBAJpAaTHBIE HEPABEHCTBA, MCIIOIH30BATh METOJ MHTEPBAIOB, M300pakaTh pEIICHUE HEPABEHCTB HA YHUCIOBOM MPSIMOM,
3alMChIBATh PEIIEHUE C IOMOLIBIO CUMBOJIOB.

Pemate cucteMbl IByX JTMHEHHBIX YPaBHEHHH C IByMsI IIEPEMEHHBIMU U CUCTEMBI IByX YPAaBHEHH, B KOTOPHIX OJHO YPaBHEHHUE HE SIBJISETCS JIMHCHHBIM.

Pemate Hecn0KHBIE CUCTEMBI HEJIMHEMHBIX YPABHEHUH € ITAPAMETPOM.
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[IpuMeHATh METOIbI PABHOCHJILHBIX MTPE0OpPa30BaHMI, 3aMEHBI IIEPEMEHHOM, TPAaPUIECKOTO METO/1a MPU PEIICHUH YpaBHEHUN 3-i1 U 4-i cTeneHex.

Pemarp cucteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, U300paKaTh PELIEHUE CUCTEMbl HEPABEHCTB Ha
YHCIIOBOM MPSIMOH, 3alIUCBIBATh PEIIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemarb ypaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAaHUYEHUSIMU, HAIIPUMEP, B LIEJIBIX YHCTIaX.

ITpoBoauTh MCCIEOBaHUA YPAaBHEHUH M CHCTEM ypaBHEHMH, B TOM 4YHCIIE C NPUMEHEHUEM TIpaduuecKuX IMpelCcTaBleHUH (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHHE WJIM CUCTEMA YPAaBHEHU PEIICHHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemiate TekcTOBBIE 331a4K aNredpanuecKuM CIIocoO0M ¢ MOMOILBIO COCTaBIEHUS! YPAaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHMs, HEPABEHCTBA M WX CUCTEMbI JUISl COCTABICHHUS MaTEeMaTMYECKON MOJEIM peaJbHON CUTyallMd WM IPUKIATHOW 3ahauu,
MHTEPIPETUPOBATH NOJIYUECHHBIE PE3YJIbTAThl B 331aHHOM KOHTEKCTE.

YucinoBble N0OCI€10BATEILHOCTH U IPOrPeccuu

CB00OOHO oOmepupoBaTh MOHATHAMU: 3aBUCUMOCTh, (QYHKLHUA, Tpapuk (YHKIMH, OpsMas IOPONOPLUOHAIBHOCTb, JHHEWHass (yHKUusA, oOpaTHas
MPONOPIMOHATIBHOCTD, Tapadosia, runepoo1a, KyCOUHO-3a1aHHast (QyHKITHSL.

HccnenoBath GpyHKIUIO 1O €€ rpaduKy, yCTaHABIMBATh CBOWCTBA (DYHKLHUN: 00JAaCTh ONpPEIENCHHsI, MHOXECTBO 3HAUCHHUM, HYIM (PYHKIUH, IPOMEKYTKU
3HAKOIOCTOSIHCTBA, TPOMEKYTKH BO3PACTAHUS U YOBIBaHUS, YETHOCTD M HEYETHOCTD, HANOOJIbIIIEE ¥ HAMMEHBIIIEE 3HAUCHUS, ACHMITTOTEHI.

Pacrnio3HaBaTh KBaipaTHUHYIO GYHKIHIO IO (hopMyJie, IPUBOAUTH IPUMEPHI KBAAPATUUHBIX (GYHKLUH U3 pealbHON KU3HU, (PU3UKHU, TEOMETPHUH.

Onpenensrtsd noyuoxeHue rpadrka KBaApaTUYHON QYHKIIMH B 3aBUCUMOCTHU OT €€ KO3 PUIIMEHTOB.

Crpouts rpaduk KBapaTHUHON (HYHKIINHU, ONMCHIBATh CBOWCTBA KBAAPATUYHON (PYHKLUH 110 €€ rpaduKy.

Hcnonb30Bath CBOMCTBa KBaAPATUUHON (YHKIMH [Tl pEIICHUS 3a]1a4.

Ha npumepe kBaapatuuHoit ¢pyHkimu ctpoutsb rpaduk pyukiuu y =af(kx + b) + ¢ ¢ momoreio npeodpasoBanuii rpaduka Gynkun y=Ff(X).

WnmroctpupoBaTh ¢ MOMOIIBIO Fpaduka peanbHyI0 3aBUCUMOCTh HJIM IIPOLECC 110 UX XapaKTePUCTUKAM.

Apudmernyeckas U reoMeTpruYecKas NPOrpeccuu

CB000OIHO OnEpUPOBATh MOHATHIMMU: NTOCIEI0BATENbHOCTD, apu(METHUECKask U TEOMETpUYECKas IPOrpeccuu.

3amaBaTh MOCIEI0BATEIBHOCTH Pa3HBIMU CIIOCOOAMU: ONUCATENbHBIM, TAOJIMYHBIM, C TOMOIIBIO (POPMYIIBI N-TO YIEHA, pEKYPPEHTHBIM.

BbINOMHATE BBIUMCIIEHUS ¢ UCTIOIb30BaHUEM (OPMYJ N-TO WieHa apu(METUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBBIX N UJICHOB.

N300pakaTh 4IeHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemarsb 3a7aun, cBSA3aHHbBIE C YUCIIOBBIMU MOCIEA0BATEIBHOCTAMH, B TOM YHCJIE 3a7]aul U3 pealbHON KU3HU (C UCIOIb30BaHUEM KaJIbKYIATOpPA, IUPPOBBIX
TEXHOJIOTHH).

Pacnio3HaBaTh M TPUBOAUTH TPHUMEPHl KOHEYHBIX M OECKOHEYHBIX IOCJIEI0BATENBHOCTEH, OTrPaHUYEHHBIX I1OCIIEA0BATEILHOCTEH, MOHOTOHHO
BO3pacTamux (yObIBAIOIINX ) TIOCIE0BATEIIHHOCTEH.

Hmetsb nmpeacTaBieHne o CXOAUMOCTH MOCIIE0BAaTEIbHOCTH, YMETh HAX0IUTh CyMMY O€CKOHEYHO YOBIBAIOIIEeH TeOMETPUYECKON POTPECCHH.

[IpuMeHsTh METO1 MaTEMATHUECKON HHIYKIIUYU TPU PELICHUH 3a/1a4.
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TEMATHYECKOE INTAHUPOBAHHUE

7 kaace
KounuectBo yacos
Ne HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbl K I JJICKTPOHHEIC (ItHPPOBLIC)
n/n pasi porp Bcero OHTPOALHDIC PAKTHICCKHE o GpasoBaTennHbIe pecypebl
padoThI padoThI
1 YUCJIA Y BBIYMCJIIEHHS. PannoHansHble yuciia (MIOBTOPEHUE) 4 1 https://m.edsoo.ru/77e09b13
5 AJITEBPAMYECKUE BbIPAXXEHU . Beipaxkenust ¢ 6 1 https://m.eds00.ru/77¢09b13
IEePEMEHHBIMH
3 UMCJIA 1 BBIYMCIIEHUA. Crenens ¢ HaTypallbHbIM 5 https://m.eds00.ru/77¢09b13
MoKa3arenem
4 AJITEBPAMYECKUE BBIPAXXEHU 1. MHOTO4IICHBI 23 2 https://m.edsoo.ru/77e09b13
5 YPABHEHUA 1 CUCTEMbI YPABHEHUWMU. Jluneitabie 14 https://m.edso0.ru/77e09b13
ypaBHEHUS
7 AJITEBPAMYECKUWE BBIPAXKEHU . @opmyisl COKpaIiEHHOTO 40 5 https://m.eds00.ru/77¢09b13
YMHOKEHUS
3 OYHKIMH. KoopnuHate! u rpaduku. OyHKIMNA 8 https://m.edsoo.ru/77e09b13
9 OYHKIUUWMN. Jluneitnas GyHKIHs 9 1 https://m.edsoo.ru/77e09b13
10 YPA];%HEHI/IH 41 CI/IVCTEMBI YPABHEHUMU. Cucremsr 18 1 https://m.eds00.ru/77e09b13
JMHEHHBIX YpaBHEHUN
8 YUCJIA 1 BBIUMCJIEHUSL. [JenumocTh 4 https://m.edsoo.ru/77e09b13
11 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS 3HAHUI 5 1 https://m.edsoo.ru/77e09b13
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0

8 KJIACC

Koaun4yecTBO Yacos

2 HanmeHnoBanue pa3aejoB M TEM MPOrPaMMBbI K II MEKTPOHHbIC (LHBPOBLIC)
HT bHBI KTHYECKHU

n/n P porp Bcero oHTpO.I ¢ pa ccrne o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoThI

1 YPABHEHUS U HEPABEHCTBA. HepaBenctBa 20 1 https://m.edso0.ru/6d40b704
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2 YUCJIA 1 BBIYMCJIEHUS. KBanpaTHblil KOpeHb 17 1 https://m.edso0.ru/6d40b704
3 YPABHEHW U HEPABEHCTBA. KBaapaTHbie ypaBHEHHUS 17 1 https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXXEHU . JIpoOHO-panrioHaibHbIE 17 1 https://m.eds00.ru/6d40b704
BBIPAXKCHHUS
5 YPABHEHUMS U HEPABEHCTBA. JIpo6HO-parioHanbHbIe 19 1 https://m.eds00.ru/6d40b704
ypaBHEHUS
6 OYHKINU 15 1 https://m.edsoo.ru/6d40b704
7 AJITEBPAMYECKUE BBIPAXXEHUS. Crenenn 14 https://m.edso0.ru/6d40b704
8 YUCJIA Y BBIUMCJIEHUSL. [Jenumocthb 7 1 https://m.edsoo.ru/6d40b704
9 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIHS 3HAHU I 10 1 https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0 https://m.edsoo.ru/6d40b704
9 kiacc
KounyecTBo 4yacoB
Ne HanmenoBanue Pa3aeoB U TEM NPOrpamMmMbl KoﬂTpo,m,Hl,[e HpaKanecxue 3.]'ICKTpOHHLIe (Ill/l(l)pOBble)
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 OVYHKINU 25 2 https://m.edsoo.ru/133deaba
2 YPABHEHHMS U HEPABEHCTBA. KBaipatHbie HepaBeHCTBa 29 1 https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. YpaBHeHus, HEpaBeHCTBA U X 24 1 https://m.edsoo.ru/133deaba
CHUCTEMBI
4 UM CJIOBBIE TTOCJIEAOBATEJIBHOCTH U ITPOI'PECCUN 26 1 https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXEHU . Crenens ¢ paliioHanbHBIM 18 1 https://m.edsoo.ru/133deaba
MoKa3aTeyieM
6 [ToBTOpeHue, 0000IIICHNE, CUCTEMATH3AIIMS 3HAHU I 14 1 https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KIIACC
Kon
NMPOBEPAEMOro IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yjabTara

1 Uucna v BBIYUCICHUS

11 BrInoNHATE, cOYeTast yCTHBIE M MUCHMEHHBIC TPUEMBI, apu(METHICCKUE ISHCTBUS C palliOHAILHBIMEA YUCIIAMU

12 HaxoauTh 3HaueHUs YHCIOBBIX BBIPAXKEHUN, TPUMEHATh Pa3HOO0pa3Hble CIOCOOBI U MPUEMBI BEIUMCICHUS 3HAUEHUH IPOOHBIX BBIPAKECHHIH,
’ coJiepKalnx OObIKHOBEHHBIE U JECATUYHBIE TPOOH

13 [Tepexoauth OT 0AHOI (POPMBI 3aMKCH YHCET K APYroi (MpeoOpa3oBhIBATh AECATUYHYIO JPOObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
' JECSITUUHYIO, B YACTHOCTH, B OECKOHEUHYIO AECITUYHYIO JIPOOb)

14 CpaBHMBATh U yNOPSAA0OYMBATH PALIMOHATIBHBIE YKCTIA

1.5 OxpyrisTh yucia

16 BbINONMHATE TPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHHM, OEHKY 3HAYEHUW YUCIIOBBIX BbIPAKEHUN. BBIMOTHATE AEMCTBUSA CO CTETIEHIMU C
' HaTypaJbHBIMU TTOKa3aTEIISIMU

1.7 [IpuMeHATh NpU3HAKU JETUMOCTH, Pa3I0KEHHE Ha MHOXKUTEIHN HATYPaJIbHBIX YHCEl

18 Pemate nmpakTUKO-OpHUEHTUPOBAHHBIC 33/1a4H, CBA3AHHBIE C OTHOIICHHEM BEJIMUMH, TTPOIIOPITHOHAIBHOCTHIO BEJTMYHH, POIICHTaMH,
' MHTEPIPETUPOBATH PE3YNIbTAThHI PEIICHUS 33/1a4 ¢ YUETOM OTPAaHUYCHHI, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBHEKTOB
2 AnrebpandecKkue BoIpaKeHUS

2.1 Hcnonb30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOIIUKY, IPUMEHSTH €€ B MPOIIecCe OCBOSHUS y4eOHOTo MaTepuaia

2.2 Haxonuth 3HaueHNs1 OYKBEHHBIX BBIPAKEHUHN NIPH 3aJaHHBIX 3HAYEHUAX TEPEMEHHBIX
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2.3

BrmonssaTe HpeO6p330BaHI/I$I L EJIOTO BBIPpa’)KCHUA B MHOI'OYJICH IPUBCACHUEM HO,Z[O6H]':>IX cj1ara€MbIX, paCKpbITUEM CKOOOK

BremoaHATh YMHOXCHUC OJJHOYJICHA HA MHOTOYWICH U MHOT'OYWICHA HAa MHOI'OYJICH, TIPUMCHATH (bOpMyJILI KBaJpaTa CYMMBI U KBaJpara

2.4
pa3HOCTH
25 OcCymiecTBIATh Pa30KEHHE MHOTOWIEHOB HA MHOYKUTEIHN C IIOMOIIBIO BHIHECEHUS 32 CKOOKHM 00IIET0 MHOXKHUTEIS, TPYIIIUPOBKH CIIaraeMblX,
' IpUMEHEHHs! (POPMYJT COKPALIEHHOTO YMHOXKEHUS
2.6 [TpumeHsaTH IPeodpa3oBaHUs MHOTOUWICHOB ISl PEIICHUS Pa3IMYHBIX 3a/1a4 U3 MATEMaTHKH, CMEXHBIX IPEAMETOB, U3 PEATbHOMN MPAKTHKH
2.7 Hcnonb30BaTh CBOWCTBA CTEMEHEN C HATYpaJbHBIMU ITOKa3aTEJIAMU JJIs IPe0Opa3oBaHUs BIpaKEHU N
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemiate inHeiHbIe ypaBHEHMsI ¢ OJJHOM MIEPEMEHHOM, IPUMEHsIsl TpaBuiia epexoa OT UCXOAHOTO YPaBHEHHs K paBHOCHIJIBHOMY €MY.
' [TpoBepATS, SIBIISETCS I YUCIO KOPHEM YPaBHEHUS
3.2 [TpumensTH rpaduyeckre METOIbl PH PEILICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM
3.3 [TonGupath mpUMeEpHI Map YMCed, SBISIOMINXCS pEIIeHHEeM JTMHEHHOTO YPaBHEHHUS C IByMs IEpEMEHHBIMHU
34 CTpouTh B KOOPAWHATHOM MJIOCKOCTH IpadyK JUHEHHOTO YpaBHEHHs C ABYMs IEPEMEHHBIMU; TOJIb3YsACh IpaMKOM, IPUBOIUTH IPUMEPHI
' pelIeHns ypaBHEHUs
3.5 Pemiate cuctemsl IByX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM 4Hcie rpaduiecku
36 CocTaBisTh U pemiaTh JIMHEHHOE YpaBHEHHE WIIH CHCTEMY JIMHEHHBIX YpaBHEHH 1O YCIOBHUIO 33]]aui, HHTEPIIPETUPOBATh B COOTBETCTBUH C
' KOHTEKCTOM 3a]1aui MOJY4YEeHHBIA pe3ynbTaT
4 Koopaunats! u rpapuku. OyHkunu
41 N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aJJaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3aIICHIBATh
YHCIIOBBIC TPOMEKYTKH Ha alreOpanveckoM s3bIKe
4.2 OTMmeyaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH I10 3a/JaHHBIM KOOPIUHATAM
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4.3 Ctpouts rpaduku muHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKImM y = [X|

44 OnwuceIBaTh ¢ MOMOUIbIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXK/y BETMUYMHAMHU: CKOPOCTh, BPEMSI, PACCTOSIHUE, LIEHY, KOJIMYECTBO,
' CTOUMOCTb, ITPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI

4.5 HaxoauTs 3HaueHue QyHKIMH 10 3HAYCHUIO €€ apryMeHTa

16 [Tonumars rpaduueckuii criocod mpeacTaBIeHus U aHaan3a HHGOPMAIUH, U3BJIEKATh U HHTEPIPETHPOBATH HHPOPMAINIO U3 TpadUKOB

peabHBIX MPOIECCOB M 3aBUCUMOCTEH
8 KVIACC
Kon
NpoBePsIEMOro IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O 0011er0 00pa3oBaHus
pe3yJbTara

1 Yucna v BBIYUCTICHUS

11 Hcnonb30BaTh HaYanbHbIE IPEICTABICHUSI O MHOXKECTBE ICHCTBUTENBHBIX YUCEI JJI CPABHEHHMsI, OKPYTJICHUS U BBIUYUCICHUN, N300paxkaThb
' JEMCTBUTEIIBHBIE YHACIIA TOYKAMHU Ha KOOPJAMHATHOM MPSAMOU

19 [TpumeHsTh MOHATHE apUPMETHIECKOTO KBaIPaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH, UCIIONIB3YS IPU HEOOXOIUMOCTH KaTbKyIATOD,
' BBITIOJIHATH TIPE0OPa30BaHMsI BEIPAKECHUH, COIEPIKAIINX KBAIPAaTHBIE KOPHU, HCIIONB3Ys CBOMCTBA KOPHEH

1.3 Hcnonb30Bath 3anMcy OONBIIMX U MAJIBIX YKCEN ¢ TOMOIIBIO AECATUUHBIX JIpoOei u crenenet uncna 10
2 Anrebpanyeckue BEIpaKCHUS

21 [TpuMeHsITh MOHSATHE CTENIEHU C LIETBIM MTOKa3aTeIeM, BBITIOTHATH MpeoOpa3oBaHus BRIPAKECHUM, COJIEPKAINX CTETICHH C IEIbIM
' IIOKa3aTeyieM

29 BBIONMHATE TOXKAECTBEHHBIE MPE0OPa30BaHMs PAIMOHATBFHBIX BRIPAKCHUN HA OCHOBE MPABUJI ICHCTBUN HAJl MHOTOWICHAMH H
' anredpandeckuMu 1po0sMu

2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOXKHUTENN
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2.4

HpI/IMeHHTB HpeO6paSOBaHI/IH BI)Ipa)KCHI/Iﬁ AJId PpEIICHUS pa3JIMYHBIX 3a4a4 U3 MaTEMAaTUKH, CMCKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTHUKH

3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemats nuHeiHbIe, KBaJpaTHBIC yPaBHEHHS U pallMOHAIbHBIC YPAaBHEHHUS, CBOJIIIMECS K HUM, CHCTEMBI IBYX YPaBHEHUH C ABYMS
' MIePEeMEHHBIMU
39 [TpoBoANTH MpOCTEHIIINE NCCIEIOBAHKS YPAaBHEHUH U CUCTEM YPaBHEHUH, B TOM YHCJIE C IPUMEHEHHUEM IpapUYeCcKUX MPEACTaBICHUN
' (ycraHaBIMBAaTh, UMEET JIM YPABHCHUE WIIM CHCTEMa YPAaBHCHUH PEIICHUS, €CIIM HMEET, TO CKOJIBKO, U ITpoUee)
33 [TepexoauTh OT CIOBECHOH (HOPMYIUPOBKH 33aJa4ul K €€ anreOpandecKoil MOJIENH C TOMOIIBIO COCTABICHHS YPAaBHEHHS WIIU CHCTEMBI
' yYpaBHEHUI1, UHTEPIIPETHUPOBATh B COOTBETCTBHH C KOHTEKCTOM 3aJ1a4M MOJIyYCHHBIN pe3yiibTaT
34 [TpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, PEIlaTh JIMHEHHbBIC HEPABEHCTBA C OTHOW IIEPEMEHHOM U X CUCTEMBI,
' J1aBaTh rpapMueCcKyr0 HILUTIOCTPAIIMI0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIMH
41 [ToHuMaTh 1 UCIOIB30BaTh (DYHKIIMOHAIBHBIC MTOHSATHS U SI3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHHUS), OTIPEICISATh 3HAUCHHE PYHKIIMU
' 0 3HAUSHHIO apr'yMEHTa, ONPEAeATh CBoiicTBa (pyHKIMU 110 €€ rpaduKy
492 Ctpouth rpaduku ieMeHTapHbIX QyHKIMIA Buaa: Y=K/X, y=k/x+b, y =x2, y = X3, y = [X|, onuChIBaTh CBOICTBA YMCIOBOU (QYHKIMH 110 ¢€
' rpaduky
9 KJIACC
Kon
NMPOBEPSIEMOro IIpoBepsiemble MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOI 00pa30BaTeIbHON NMPOrPaMMbI OCHOBHOTO 0011er0 06pa3oBaHus
pe3yJibTaTa
1 Yucna v BEIYUCITCHUS
11 CpaBHUBaTh U YIOPSAJOYMBATH PAllMOHANIbHbBIE U HPPALIMOHATILHBIE YHCIIa
1.2 BeimonHsTh apudMeTHueckue IeHCTBUS ¢ pallHOHATILHBIMU YMCIIAMH, COYETasl YCTHBIC U MMChbMEHHBIE TPUEMBI, BBITIOIHATH BEIYHCICHUS C
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HppalliOHAJIbHBIMHU YU CJIaMHU

1.3 HaxomuTh 3Ha4eHUs CTETICHEH ¢ IIEJIBIMU ITOKA3aTeNIIMUA U KOPHEH, BBIYUCIIATh 3HAYSHUS YMCIOBBIX BRIPAKEHUN
14 OKpyrisTh NEeHCTBUTENbHBIE YUCIIA, BBIMOIHITH IPUKUIKY PE3YJIbTaTa BEIUMCICHUN, OLIEHKY YHCIJIOBBIX BhIPAXKECHHI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Pemarp nuHeiiHbIe U KBaJpaTHBIC YPABHEHUS, ypaBHEHUS, CBOSIINECS K HUM, IpOCTeiine ApoOHO-palliOHAIbHbIE YpaBHEHUS
29 Pemarh cucTeMbl IBYX JTMHEHHBIX YPaBHEHUH C JIBYMS IIEPEMEHHBIMH H CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIISETCS
' JTUHEHHBIM
23 Pemate TekcTOBBIE 3a/1aUU ANTreOpanuecKUM CIIOCOOOM C TTOMOIIBI0 COCTABIICHUS YPABHEHUS UM CUCTEMBI IBYX YpaBHEHUMN C JBYMS
' MepeMEHHBIMHU
24 [IpoBoauTh npocTeiire necie10BaHus ypaBHEHUIN U CUCTEM YpaBHEHH, B TOM YHUCIIE C MPUMEHEHHEM TpaduiyecKuX MpeIcTaBIeHUH
' (Hampumep, ycTaHABIUBATh, UIMEET JIM YPaBHEHHE WIIM CHCTEMa YPaBHEHHH PEIICHHUs, €CIIU UMEET, TO CKOJIBKO)
25 Pemiate nmuHeliHbIe HEPABEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXKaTh PEIICHHE HEPABEHCTB Ha YUCIIOBOM MPSIMOM, 3aMCHIBAThH PEIIEHUE C
' MTOMOIIIBI0 CUMBOJIOB
26 Pemmate cucteMbl JIMHEWMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKITIOUAIOIINE KBAPATHOE HEPABEHCTBO, N300pakaTh PEIICHUE CUCTEMbI
' HEPAaBEHCTB Ha YHCIIOBOW MPSIMOIA, 3aMMCHIBATh PEIICHHE C TOMOIIbIO CHMBOJIOB
2.7 Hcnons30BaTh HEpAaBEHCTBA MPU PEIICHUH PA3TMYHBIX 33729
3 OyHKIMH
31 PacmoznaBate GyHKIMHM H3ydeHHBIX BUIOB. [[0Ka3pIBaTh CXEMAaTUUECKH PACIIONIOKEHNE HA KOOPIMHATHOMN TIJIOCKOCTH rpaduKOB (PyHKITUH
' Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumocTH oT 3HaueHHI1 KO3()PHUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIUI
32 [Toka3pIBaTh CXeMATHYECKH PACTIONOKEHHIE Ha KOOPAMHATHON ITOCKOCTH TpadukoB GyHKIMMA BUAa Y = VX, Y = |X| ¥ OMUCHIBaTH CBOMCTBA

byHKIUH
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3.3

Ctpouts u n300pakath cXxeMaTU4ecku rpaduKu KBaJIpaTUYHBIX (QYHKIUI, OMUCHIBATh CBOMCTBA KBAAPATUUHBIX (DYHKUIUN MO UX rpaduKam

Pacrnio3naBath KBaipaTHYHYIO (PYHKIHIO 1O (hopMyJie, MPUBOAUTH IPUMEPHI KBaIPATUIHBIX (DYHKINN U3 pealbHOU )KU3HU, (PU3UKH,

3.4

re€OMETPHUH
4 Apudmernueckas 1 reoMeTpUIECKasi IPOTrpecCcuu

4.1 Pacrnio3HaBaTh apupMeTHIECKYI0 U T€OMETPUUECKYIO IPOrPECCUU MPH pa3HbIX CIIOCO0aX 3a1aHus

492 BEIMONMHATE BBIYUCICHHS C HCIIOJIB30BAaHUEM (OpMYI N-TO WiieHa apu(PMETHIECKON 1 T€OMETPHIECKOM MPOrPEeCCHid, CYMMBI TIEPBBIX N
YJICHOB

4.3 N300pakaTh YIEHBI MOCIEIOBATEIFHOCTH TOYKAMH Ha KOOPIUHATHOM TIIOCKOCTH

44 Pemiate 3a1aun, cBA3aHHBIE C YMCIOBBIMH [TOCIEI0BATEIBLHOCTSIMH, B TOM UUCIIE 331a4H U3 PEaIbHOM JKU3HU (C UCIOIb30BaHUEM

KaJIbKYJSTOPA, HU(POBBIX TEXHOJIOTHUH)
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INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
11 JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NEPEX0a OT OAHOHM (Gopmbl 3amucu apodeit k aApyroi. IloHsATHE palMOHAILHOTO YHUCIA, 3aIUCh,
CPaBHEHHE, YIIOPSIOYMBAHUE PALIMOHAJIbHBIX YUCEIl
1.2 Apudmernueckne IeHCTBHS € pallMOHAIBHBIMU YHCIaMu. Pemenne 3a1a4y u3 peayibHON NPAKTUKK HAa YacTH, HA APOOH
1.3 CreneHp ¢ HATypaJIbHBIM NIOKA3aTeJIeM: ONPENICICHUE, TPeoOpa30BaHNe BRIPAKEHHI HA OCHOBE OIIPEIEICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TponeHTsl, 3anuch MPOLEHTOB B BUJE APOOH U ApOOH B BUE MPOLIEHTOB. Tpy OCHOBHBIE 33[]a4ul Ha IIPOLEHTHI, peIlIeHUE 3a/1a4 U3 pealbHOM
IPAKTUKU
1.5 ITpuMeHeHNnEe TPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YHCE
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi NPONOPIMOHATIbHOCTH
2 Anrebpanyeckue BhIpaKeHUs
2.1 IIepeMeHHBIE, YUCITOBOE 3HAYEHUE BBIPAKEHHUS C NEPEMEHHOM. JlONTyCTUMBIE 3HAYEHUS IEPEMEHHBIX
2.2 ITpencraBiaeHne 3aBUCMMOCTH MEX]1y BEIMUYMHAMU B BUjie GopMyibl. Berauciaenus no gopmynam
2.3 ITpeoOpa3oBanue OYKBEHHBIX BIpRXKEHHU, TOXKAECTBEHHO PAaBHbIE BBIPAYKEHUS
2.4 CBoliCTBa CTENEHU C HATYPaJbHBIM I10Ka3aTeIeM
2.5 OpnowieHbl 1 MHOrowIeHbl. CreneHp MHOrowieHa. CiioykeHue, BBIMUTAHUE, YMHO)KEHHE MHOTOYJIEHOB
26 DopMyIbl COKpAIEHHOTO YMHOXEHUS: KBaApaT CyMMBI M KBaJapaT pasHOCTH. DopMylia pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTOWICHOB Ha
MHOKUTENH
3 YpaBHeHUS
3.1 YpaBHeHHUe, KOPEHb YPaBHEHUS, TpaBUJiIa IPeoOpa30BaHus yYPaBHEHHUs, PABHOCUJIBHOCTh YpaBHEHHH
3.2 JIuHeliHOE ypaBHEHHE C OHOW IIEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOIO YPABHEHUS, PEIICHUE JIUHEHHBIX YPABHEHUN
3.3 CocraBiieHHE ypaBHEHUH IO YCJIOBHIO 3a/1au. PeneHne TeKCTOBBIX 3a7ja4 ¢ TOMOIIBIO YPaBHEHUIN
3.4 JluHeliHOE ypaBHEHHUE C IByMsl IEPEMEHHBIMU U €ro rpaduk
35 Cucrema JIByX JIMHEWHBIX YPABHEHUU C JIBYMs IePEMEHHBIMM. Pemenne cucrem ypaBHeHUi crnocoOoM mojacTtaHoBKU. [Ipumepsl pemieHus
TEKCTOBBIX 33/1a4 C [IOMOUIBIO CUCTEM YPABHEHUMN
4 Koopaunats! u rpaduku. OyHkiuum
4.1 KoopaunaTa TOukM Ha mpsiMoi
4.2 UucnoBbie mpoMexxyTKU. PaccTosiHre MEXAY TBYMSI TOUKAaMH KOOPAMHATHON MPSAMOMA
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4.3

[TpsimoyronbHast cuctema koopaunar, ocu OX u Oy. Abcuucca U opAMHATa TOYKKM HA KOOPAMHATHOM MJIOCKOCTH

4.4 [Tpumeps! rpadukoBs, 3aganHbIx Gopmynamu. YteHne rpauKoB peabHBIX 3aBHCUMOCTEH
4.5 ITonsitue pynkuuu. ['paduk Gynkiuu. CBolicTBa PyHKIUN
4.6 Jlunetinas gynxius, e€ rpaduk. ['padux ynkmum y = [x|
4.7 ['paduueckoe penieHne JMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHHM
8 KVIACC
Kona IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
11 KBanpaTHblil KopeHb 3 yncia. Ilonstue 06 nppauuroHaabHOM yncie. JlecaTHuHble NPUOIMKEHUs UPPALMOHATIbHBIX YHCEI
12 CpoiicTBa apu(MeTHUECKHMX KBAJIpAaTHBIX KOPHEW W WX NpPUMEHEHHE K NpeoOpa30BaHUIO YHWCIOBBIX BBIPAKCHHHA W BBIYHCICHUSM.
JleiicTBUTENbHBIE YHCIIa
1.3 Crenens C 1eJIbIM TToKa3areneM u e€ cBoiicTBa. CTaHaapTHas 3alucCh YKUCIIa
2 AnrebpanuecKue BRIPAKCHHS
2.1 KBazpaTHblil TpEXUIIEH, pa30KEHNE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIN
2.2 Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JIeJICHHE alre0pandeckux Jipooei
2.4 PanronanpHble BeIpakeHUs U MX Tpeobpa3oBaHue
3 YpaBHEHMS 1 HEPABEHCTBA
3.1 KBagpaTHoe ypaBHeHue, hopMyia KOpHeH KBajpaTHoro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHNH, CBOIAIINUXCS K TJUHEWHBIM M KBaIPATHBIM
3.3 I[Tpocreiimme 1poOHO-pallMOHANbHBIE YPaBHEHUS
34 ['padmueckas HHTEPIPETaLHs ypaBHeHI/IUﬁ C JABYMsS NEPEMEHHBIMM M CHCTEM JIMHEHHBIX YpaBHEHUM C JABYMs NepeMeHHbIMH. [Ipumepsl
pEIIECHUs] CUCTEM HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/THON TEpEMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHOM
4 DyHKIHUH
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4.1

[Tonstue pynkuuu. O6macTb onpeneneHrs U MHOKECTBO 3HaueHuM GyHkimu. CrnocoObl 3ajauus PyHKIMMA

4.2 I'paduk ¢pynkuuu. Urenue cBoicTB GyHKIMH 10 €€ rpaduKy
4.3 [Tpumeps! rpadgukoB QyHKIUH, OTpaKAIONTUX PeaTbHbIC MPOIECCHI
4.4 QDYHKIIUH, ONMCHIBAIONINE MPSIMYIO M OOPATHYIO MPOMOPIUOHAIBHBIE 3aBUCHMOCTH, UX TpapuKu
4.5 Oyakuuu y =X? y = X?
4.6 Oynkimn y = \x, y = |x|
4.7 ['paduueckoe pemieHrne ypaBHEHUN U CUCTEM ypaBHEHUN
9 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 Yucna v BIYKCICHUS
11 PanyioHasibHbI€ YKCIIa, MPPALMOHAIbHbIE YKCIIa, KOHEUHbIE M OECKOHEUHBIE JeCATUYHbIE Apo0u
12 MHOXecTBO JEeHCTBUTENbHBIX YUCEN, ACHCTBUTEIbHBIE YHCIAa KaK OECKOHEUHbIE JeCATHYHbIE NpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXJ1y MHOXKECTBOM JIEHCTBUTEIBHBIX YHCET U KOOpAMHATHOU npsiMoi. CpaBHEHHE EHCTBUTENbHBIX YHCEI
13 Apudmernueckue 1eHCTBHS ¢ AEHCTBUTEIbHBIMHI YU CIAMH
14 W3mepenusi, npulOivkeHusi, OLEHKU. Pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa, JJIUTEIBHOCTh IPOLIECCOB B OKPYKAIOIIEM MHpE.
[TpubnmxEHHOE 3HaYEHUE BEJTMYMHBI, TOYHOCTh NpuOsmxkenus. Okpyrienue uncel. [Ipukuaka v olleHKa pe3yJbTaToB BHIYMCICHUN
2 YpaBHEHMs 1 HEpaBEHCTBA
2.1 YpaBHEHMS C OHON IEPEMEHHON
2.2 JInneliHoe ypaBHeHue. PenieHne ypaBHeHUH, CBOASAIIMXCS K JIMHEWHBIM
2.3 KBangpartHoe ypaBHeHue. Penienue ypaBHEHHM, CBOJAIMXCS K KBAAPATHBIM
2.4 bukBanpatHoe ypaBHeHue. [Ipumepsl pellieHrs] ypaBHEHHN TPETbEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIU
2.5 Pemenne npoO6HO-pallMOHAJIbHBIX YpaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHUe ¢ AByMs IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucreM IByX JIMHEHHBIX YPABHEHHUH C ABYMsI IEPEMEHHBIMU
2.9 Pemenne cucreM qByX ypaBHEHHH, OTHO U3 KOTOPBIX JIMHEMHOE, a APYrOe — BTOPOH CTEIEHH
2.10 I'padmyeckas MHTEpIpeTallnsl CUCTEMbl YpaBHEHUH C IBYMsl IEpEMEHHBIMU
2.11 Penienne TeKCTOBBIX 3a]a4 aJlre0pandeckuM Crioco0oM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHON EPEMEHHOM
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2.14

Perienue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM NTEPEMEHHOM

2.15 KBaspaTHble HEpaBeHCTBA
2.16 I"'paduueckast UHTEpIIpeTalL|sl HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMsl IEPEMEHHBIMU
3 DyHKIUU
3.1 KBanparuunas ¢pynkuus, e€ rpadguk u cBoiictsa. [Tapabona, KoopAHHATH BEPUIMHBI 1apadoIIbl, 0Cb CHMMETPUH IapadoIbl
3.2 I'paduku Gynrxuii y=kx, y=kx+b u ux csoiictsa
3.3 I'paduku dpynximii y=K/X, y = X° u ux cBoiicTpa
3.4 I'paduku QyHKIMH, 1 UX CBOWCTBA
4 UmncoBbIe OCIEI0BATEIHHOCTH
41 OmnpezneneHue U crocoObl 3a/laHUs YUCIOBBIX MOCIE0BATENIbHOCTEN. 3alaHue MOCIe10BaTeIbHOCTH PEKYpPEHTHON dopMynoil u ¢popmyion
N-ro 4ieHa
4.2 Apudmernueckas nporpeccusi. Popmysnsl N-ro yieHa apupMeTHYeCKON NPOrpeccuy, CyMMBbI NEPBIX N YJIEHOB
4.3 I"'eomerpuueckast nporpeccust. @opmyiibl N-ro 4jieHa FreOMeTPUUECKOM MPOrpeccuy, CyMMBbI IEPBBIX N YICHOB
44 N3obpaxenue ‘IJIEiHOB apu(pMETUYECKOH ¢ TEOMETPUUYECKOW MPOrpPecCHil TOYKaMU Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHEWHBIA U
HKCIOHEHIMAIbHBIN POCT
4.5 C110kHbI€ POLIEHTHI
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PatGouyas nporpamma yuedoHoro kypca «'EOMETPU S (yriy0JieHHbIi ypoBeHb) (7-9 kiacchl)
MHNOACHUTEJBbHASA 3AIINCKA

['eomeTpust Kak OAMH W3 OCHOBHBIX Pa3/eNIOB IMIKOJFHONH MaTeMaTHK{, UMEIOIINK CBOEH LENbI0 00ECIIeUnTh M3yYeHHE CBOWCTB M Pa3MepoB (QUTyp, WX
OTHOIICHUN M B3aMMHOE PACIOJIOXKEHUE, ONMUPAETCS Ha JIOTMYECKYIO, JOKa3aTeIbHYI0 JHHUIO. L[eHHOCTh M3y4eHHsI TeOMETPUM Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYYAIOMIMHCS YYUTCS NMPOBOAMTH JIOKA3aTENbHBIC PACCYXKACHHS, CTPOUTH JIOTHYECKHE YMO3AKIIOUEHHS, J1OKa3bIBaTh
WCTHHHBIC YTBEPKIIEHUS U CTPOUTH KOHTPIIPHUMEPHI K JIOKHBIM, ITPOBOJIUTH PACCYKACHUS «OT MPOTUBHOTOY», OTJIMYATh CBOKWCTBA OT MPU3HAKOB, (OPMYINPOBATH
obpatHble yTBepxkaeHus. Oco0oe 3HaUeHue J0Ka3aTeNbHas JUHUS UMEeT 11 YyIiTyOlIEHHOro N3y4eHUs] MaTeMaTUKH.

Llenplo HM3y4eHUs] TEOMETPHH SBISETCS HCIOJIBb30BaHHE €€ KaK MHCTPYMEHTa MpH pEIICHHH KaKk MaTeMaTHYeCKHUX, TaK W MPaKTHYECKHX 3a71ad,
BCTPEYAIOLIUXCS B peanbHOl ku3HU. OOydaromuiicst TOJKEH HAYYUTBhCS OINpPENesATh T'€OMETPUUYECKYIO0 (DUTYpY, ONHMCHIBATh CIOBaMHU UYEPTEX MM PHUCYHOK,
HANTH MJI0IIab 3€MENIFHOTO Y4aCTKa, PACCUUTHIBATH HEOOXOAUMYIO JUTMHY ONTOBOJIOKOHHOTO KaOess Wi TpeOyeMble pa3Mepsl rapaxka JJisi aBTOMOOWIISL. DToMy
COOTBETCTBYET BTOpasi, BBIYMCIUTENbHAS JIMHUS B HM3Y4€HHH TreoMeTpuu. lIpu pemieHnu 3ajgad MpakTUYECKOro XapakTepa OOyYaroUIHHCsS YYUTCS CTPOHUTH
MaTeMaTHYECKUE MOJAEIH PeaibHBIX KU3HEHHBIX CHUTYallUi, TPOBOANUTE BBIYUCIICHUS U OLICHUBATH a/IEKBATHOCTh MOJIYYCHHOTO Pe3ysIbTara.

OcobeHHOCTh y4yeOHOro Kypca yriiyOJ€HHOrO HM3y4eHHMs I'€OMETPHUH COCTOMT B TOM, YTO OOydYaroIlMecss HEe MPOCTO 3HAKOMATCSA C OIpeaesEHHBIMU
MOHATUSIMH, a YBEPEHHO OBiajeBal0oT MMH. CyYIIECTBYIOIIME TEMBI MPOTpaMMBI 0a30BOr0 Kypca T€OMETPHH H3ydaloTcsi Ha Oosiee TIIyOOKOM YpOBHE, a
o0yyJaromuecst IpuoOPETaroT YMEHHUsI, TOMOTAIOIINE UM YBEPEHHO IPUMEHATh CBOM 3HAHMSI HE TOJBKO B MaTEMAaTUKE, HO U B CMEXHBIX MPEIMETAX, IPEXK/Ie BCETo
¢buznke 1 nHHOPMATHKE, a TAKXKE MOJIH30BATHCS MTOTyYSHHBIMH 3HAHUSIMH MIPH PEIICHUN MPAKTUIECKHUX 3aad.

CornacHo yueGHOMY miiaHy B 7-9 kiaccax u3ydaercsd yriayOs€HHbIH yueOHbI Kypc «I'eomMeTpus», KOTOPbIM BKJIIOYAeT CIEAYIOIINEe OCHOBHBIE pa3feiibl
conepxxanusi: «Haganma reomerpuny, « TpeyronpHukm», «OKpYKHOCTEY, «HeThIpEéXyronpHuKmy, «Ilogobuey», «31eMeHTh TpUroHoMeTpun», «llnomanmy, a Takke
«Metoa koopauHaTY», «BekTopbl», «IIpeodpa3oBaHus MIOCKOCTHY.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBonutcs 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Hezento), B 8 kinacce — 102 vaca (3 yaca B Hezeno), B 9
knacce — 102 gaca (3 yaca B HEJIENIO).

COJEPKAHUE OBYYEHUA

7 KJIACC
Hauyana reomerpun
HcTopusi BO3HUKHOBEHUS M pa3BUTUs TreomeTpuu. HauanbHble MOHATUS TeomeTpuu. Touka, mpsimMasi, OTpe3ok, jayd. [loHsTHe 00 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACICHUN.
B3anMHoOe pacnionokeHne Touek Ha npsaMoil. M3MepeHne JUIMHBI OTpE3Ka, paCCTOSHUE MEXKy TOUKAMM.
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ITonymtockocts 1 yron. Bunsl yrios. M3Mepenue BennyuH yriioB. BepTukanbHble M cMexHbIE yriibl. [lapaienbHble M NEpHEHIUKYISPHBIE IPSIMBIC.
PaccrosiHue ot Touku 1o npssmMou. buccekrpuca yria.

Jlomanas. Buael nomansix. J{nuHa toma"oi. MHoroyrosnsHukH. [lepumerp MHOroyronsHuka. [IoHATHE O BBITYKIIBIX M HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBrYHBIE IPEICTABICHUS O PAaBEHCTBE (QUTYP, UX PACHIOJIOKEHUN, CHMMETPHUH.

[Ipocreiimme noctpoenus. MTHCTpyMEHTBI 151 U3MEPEHU U TOCTPOCHHUIA.

TpeyrojbHukH

Buasl TpeyroiabHHMKOB: OCTPOYIOJIbHBIE, NPSMOYTOJIbHBIE, TYIOYrOJbHbIE, PaBHOOEIPEHHBbIE, pPAaBHOCTOpOHHME. MenuaHa, OucCeKTpuca M BBICOTa
TPEYrOJIbHUKA.

PaBenctBo TpeyronbHukoB. [lepBblii M BTOpPOM NpHU3HAKU paBEHCTBA TPEYrojbHUKOB. PaBHOOeApeHHbIE TPEYroabHUKM M MX cBoWcTBa. Ilpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuil Npru3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHoIIEHNSI MEXly CTOPOHAMU U YIJlaMU TpeyrojibHUKa. HepaBeHcTBO TpeyrosnbHuKa. HepaBeHCTBO 0 UIMHE JOMAaHOM.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOHCTBa OCEBOM cHMMETpuH. [IpiuMepsl CHMMETpHH B OKPY’KAIOIIEM MHpE.

ITapajuienbHbie npsiMpie. CyMMa yIjIoB MHOTOYTOJIbHUKA

[TapamienbHOCTh MPSAMBIX, HCTOPUUECKHE CBEAEHUA O nocrynare EBkinuaa u o ponu JlobaueBckoro B OTKPHITUM HEEBKJINI0BOM reomerpuu. CBoiicTBa u
IIPU3HAKU MapaJIeNbHbIX NpsAMbIX. CyMMa YIJIOB TPEYroJbHUKA. BHemHue yriel TpeyroibHuka. CyMMa BHYTPEHHUX YIVIOB MHOTOYTOJIBHUKA M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYT'OJIBHUKA.

IIpsiMoOyroJibHBIC TPEYT0JIbHUKH

[Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. [leprnenaukymnsp u HakioHHas. CBOMCTBO MeIuaHbl MPSIMOYTOJIBHOTO TPEYrOJbHUKA, TPOBENEHHON
K runorenyse. [IpaMoyroapHelil TpeyronbHUK C yrioM B 30°.

OxkpyxHOCTH

IToHATHS OKPYKHOCTH U Kpyra. DJIEMEHTBHI OKPYKHOCTU M Kpyra: LEHTp, paAuyc, JUaMeTp, XOpAa, UX CBOWCTBA. B3auMHOE pacnoyiokeHne OKPYKHOCTH U
npsimoid. KacatenbHas u cexymas K okpyxHocTtu. OKpyXHOCTb, BliucaHHas B yrodi. [Ipocreiiniyie nocTpoeHus ¢ MOMOIIbI0 HUPKYIS U JTUHEHKH.

I'eomerpuyeckne MecTa TOYEK

[TonsiTHe 0 reoMeTpudyeckoM Mecte ToueK. [IpuMepsl TeOMETpUYECKHX MECT TOYEK Ha IUIOCKOCTH. bHCCEKTpHca yria U CEepeIMHHBIA NEPIEHANKYISAP K
OTpPE3Ky KaK TeOMETpHUYecKHe MecTa ToudeK. OIucaHHas OKpPYKHOCTb TPEYrojbHHMKA, €€ LEeHTp. MeToJ reoMeTpu4eckMX MECT TOUYEK IpH pEILIEHUU
F€OMETPUYECKHX 3a/1a4.

IlocTpoeHusi ¢ NOMOLIBIO HUPKYJISI M JINHEHKH

Hctopuueckue cBepenns. OG0CHOBaHUS MPOCTEUIINX TOCTPOEHUM, ATAIIBI 3a/1a4X Ha TOCTPOEHUS, pEeLlIeHHE 3a7ay Ha IOCTPOCHHE LIUPKYJIEM U JTMHEHKOI.
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8 KJIACC

YerbIpEéXyroJbHUKH

[TapannenorpamMM, ero nmpusHaku U cBoiictBa. IIpsMoyronbHuK, poM0, KBajapar, UX NPHU3HAKM M cBOMCTBa. Tpamenus. PaBHoOeapeHHas Tpameuus, eé
cBoiicTBa u npusHaku. IIpsmoyronpHas Tpaneuus. CpenHss JUHUS TPaNeLyHy.

CpenHss TuHUS TpeyrojabHuKa. MeTo | yABOCHUs MeIMaHbl TpeyrojibHUKa. TeopeMa o epeceueHuH MeinaH TPEYTrolbHUKA.

Teopema Paneca, Teopema 0 IPONOPLHUOHAIBHBIX OTpe3Kax. Teopema BapuHboHA 1)1 IPOU3BOJIBHOTO YETHIPEX YT OJIBHUKA.

LleHTpalibHO-CUMMETPHUUHBIE (PUTYPHI.

IlonpoGue

ITonoGue TpeyrosbHUKOB, KOdpduuueHT noaodus. IIpusHaku nomodus TpeyroiabHUKOB. lIpumeHeHue MmomoOus NpU pEIIEHUH TIeOMETPUYECKUX U
MIPaKTUYECKUX 3aj1au.

Ilnomann

[Tonsatue o mmomaau. CBoiicTBa mromaaeil reomerpudeckux ¢uryp. IIpocreiimme Ghopmyssl Ui MIOMAAN TPEYTOJIbHUKA, MapauieiorpaMMa, poMoa u
tpanenuu. [Tnomaam nonoOHbIX Guryp. OTHOIIEHHE MIIoLaiel TPEYTOJIbHUKOB.

Teopema IIugaropa

Teopema IIudaropa. Ilpumenenue reopemsl [Tudaropa npu pemeHnn MpakTUYECKUX 3aa4.

DJieMeHThl TPUTOHOMETPUM

CuHyC, KOCHHYC, TaHTEHC W KOTAHI€HC OCTPOro yria MNPsSMOYroJbHOTO TpeyroibHuka. TpuroHomerpudeckue ¢(ynkiuu yrios B 30°, 45° u 60°.
[IponopiiroHalbHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

YTl 1 4eTBIPEXYTOJIBLHUKH, CBA3AHHBIE C OKPY/KHOCTBIO

BrnncanHble 1 IIeHTpalbHbIE YIJIbI, YTOJl MEXKIY KacaTeIbHOW M XOpJAOW. YTJbl MEXKIY XOpAaMHU U CEKyUIMMH. BrucaHHbIE W ONHMCaHHBIE OKPYKHOCTHU
TPEYrOJbHUKA M YETBIPEXYroiabHUKU. CBOWCTBAa M NPHU3HAKM BIIMCAHHOTO YETHIPEXYrOJbHUKA. B3auMHOe pacnosiokeHue AByX OKpykHocTeil. Kacanue
okpykHocTel. O01Ire KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroibHNKOB

Cunyc, kocunyc, taurenc yrios ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. DOPMYIILI IPUBENEHHs. Pelenne TpeyroasHukoB. Teopema
KOCHUHYCOB U TE€OpEMa CHUHYCOB. Pemenne MPAKTUYCCKHUX 3a/la4d C MCIIOJB30BaAHUEM TCOPEMEBI KOCHMHYCOB U TCOPEMBI CUHYCOB. Pemenne 3a1a4 FeOMeTqueCKOﬁ
ONTHKHU.

Tpuronomerpudeckue GopMyIbl s IUIOMIAIA TPEYTodbHUKA, apajienorpaMmma, pomOa, tpanenun. ®opmyna ['eporna. @opmMyna II0MATN BRITYKIOTO
YEeTBIPEXYTOJIbHUKA.

Ilopo0ue TpeyronbHUKOB
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Xopabl U 10100HBIE TPEYrOJIbHUKN B OKPYKHOCTU. Teopema 0 Mpou3BeeHUH OTPE3KOB XOPJ, TEOPEMbI O IPOU3BEAECHUU OTPE3KOB CEKYIIUX, TEOpEMA O
KBaJipaTe KacaTenbHOU. [I[puMeHeHne npu pelieHn reoMeTpruieckux 3aaad. TeopeMsl UeBbl 1 Menenas. [lonsitue o roMmoTeTHu.

MeToa KOOPAUHAT

VYpaBHeHHE TPSMON Ha TUIOCKOCTH. YTJIOBOW KO3((UIMEHT U CBOOOJHBIN WiEH, MX F€OMEeTpUYeCKuid cMbIci. IlapannenbHocTh U MEepHeHIUKYISIPHOCTh
MPSAMBIX (Yepe3 yriioBoi K03 HUIIUEHT).

YpaBHeHHE OKpYyKHOCTU. HaxokaeHue nepecedyeHnii OKpYKHOCTEH M IpsMBIX B KoopauHaTrax. Popmysa pacCTOSHUS OT TOYKM 10 npsmoi. Ilmomans
napajiesiorpaMMa B KOOpJHHATaX, MOHATHE 00 OpUEeHTHPOBAHHOW muIomaau. [Ipumenenue MeToa KOOpAUHAT B PAKTUKO-OPHEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a1a4ax.

BexkTopsl

BexTops! Ha miockoctu. Cllo)KeHHE M BBIYMTAHUE BEKTOPOB — IIPaBUJIa TPEYroJbHUKA U MapajienorpaMma. ¥ MHOXKEHHE BeKTopa Ha uuciio. KoopauHaTsl
BekTopa. CliojkeHHe U BBIYMTaHUE BEKTOPOB, YMHOXKEHHE BEKTOpA Ha YUCIIO B KOOpAMHaTax. [I[puMeHeHne BeKTOpoB B (pU3HKe, IEHTP Macc.

[Tonstue o 6asuce (Ha 1uiockocTH). PasznokeHus BeKTOpoB o 0Oasucy. CkajnsipHOE IPOU3BEIECHUE BEKTOPOB, T€OMETPUUECKHI CMBICI U BBIpAKEHUE B
JIeKapTOBbIX KOOpAMHATaX. JIMCTpUOYTMBHOCTB CKaJsipHOro mnpousBeleHus. CKalsipHOe Ipou3BeleHHe U mpoernupoBaHue. [IpuMeHeHHe CKaIsIpHOIO
IIPOU3BEICHUS BEKTOPOB U1l HAXOKJAEHUS JUIMH U YIJI0B. Perenne reoMeTpu4eckux 3a1ad ¢ MOMOIIBIO CKAIIPHOTO IIPOU3BEIACHUS.

JIIMHA OKPYKHOCTH M IUIOIIAAb KpPyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. JJIMHA OKPYKHOCTH. I'pagycHas u paauaHHas Mepa yria, BBIYUCICHHE JUIMH 1yT OKpyxKHocTel. [lnomane kpyra, cexropa,
cerMeHTa. Mcropudeckue cBeieHusl 00 N3MEPEHNH JUTMHBI OKPY>KHOCTH U IIJIOLIAIU KpyTa.

JABUKeHHUS MI0CKOCTH

LlentpanbHas cummerpus. LlentpansHo-cummerpuunble urypsl. [ToBopot. OceBas cummeTpusi. PUrypbl, CAMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOH OCH.
[TapamtenpHbIN IEPEHOC.

[Tonatue nBwxkeHus U ero cpoicTBa. PaBeHcTBo Quryp. IIposBieHMs CHUMMETpUM B NPUPOAE, KMBONMCH, CKYIBOTYpe, apxutekrype. Kommosuimu
IBUKEHUH (mpocTeiiiue npumMepsl). [I[ppumeHeHne B reoMeTpUUecKUX 3a7auax.
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IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOT'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» (7-9 knaccbl)
HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSA

INPEAMETHBIE PE3YJIbTATbBI

K koHIty 00y4enus B 7 KJiacce 00y4JarONIHIICs MOTYYHT CICIYIONINE MPEAMETHBIC PE3yIbTaThI:

Pacrnio3HaBaTh U3y4eHHbIE T€OMETPUUECKUE (PUTYPBI, ONPEIENATh UX B3AUMHOE PaclloIOKEHUE, N300pakaTh FreOMeTpuiecKre (GUTyphl, BBITOIHATh YEPTEKU
10 YCJIOBUIO 3a/1a4uu. VI3MepsATh TMHEWHbIE U YIIIOBbIE BEIMYMHBL. Periare 3a/1auy Ha BBIUMCIEHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath MPUKHUJIKY M OLUEHKY JMHEHHBIX M YIJIOBBIX BEIMYUH NPEIMETOB B PEaJbHOM >KU3HU, Pa3MEpPOB MPUPOJHBIX 00BEKTOB. PazmuuaTh pa3Mepbl 3THUX
00BEKTOB 1O TOPSIIKY BETUYNHBIL.

CTpouth 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[Tonmp30BaThCst NPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh MPU3HAKN M CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPY PEIICHUH 3a/1a4.

IIpoBOAUTH TOTMYECKUE PACCYKACHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs NIpHU3HAKAMH PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB, CBONCTBOM MEAMAHbBI, IPOBEIEHHOW K THUIIOTEHY3€ NPSIMOYTOJbHOTO
TPEYrOJIbHUKA, B PELICHUY I€OMETPUUECKHX 3aad.

OmnpenensTh NapauIeIbHOCTh MPSAMBIX C MOMOLIBIO YIJIOB, KOTOpble 0o0pa3dyeT ¢ HUMHU cekymas. OmnpenensTh NapajuleIbHOCTh MPSIMBIX C TOMOIIBIO
PaBEHCTBA PACCTOSHUN OT TOYEK OJHOU MPSAMOM O TOYEK APYIrOU IPSMOM.

Pemate 3amaun Ha kieTyaroi Oymare.

[TpoBOIUTH BBIUUCIEHUS M HAXOAWUTh YHCIOBbIE M OYKBEHHbIE 3HAUEHHUS YIJIOB B TE€OMETPHUECKHX 337adaxX C MCIIOJb30BAaHHMEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPHU MEPECEUEHUH ABYX NapauIeIbHbIX IPSIMbIX ceKylleil. Pemars npakTuueckue 3a1auu Ha
HaXO0XJICHUE YTJIOB.

Brnanets nonsituem reomerpuyeckoro mecra touek (I'MT). Onpenensite OMCCEKTpUCY yIIa U CEPEAMHHBIN NEPIEHIUKYIISAP K OTPE3KY KaK 'eéOM eTpHUECKUe
Mmecta Todek. [lonp3oBaThes MoHATHEM reoMeTpudeckoro Mecta Touek (I'MT) npu oka3aTenbCcTBE FeOMETPUUECKUX YTBEPIKICHUH U IPU pelIeHUH 3a/1ay.

dopMyIMpoBaTh ONpeeIeHUs OKPYKHOCTH U KpyTa, XOp/Ibl U AMaMETpa OKPY>KHOCTH, YBEPEHHO BIIAZIETh UX CBOMCTBAMU. Y METh JOKA3bIBaTh U MPUMEHATH
9TH CBOWCTBA IIPU PEILICHUU 3aad.

Bnagerp moHATHEM OMNMCAHHON OKOJO TpPEYroJibHMKa OKPYXHOCTH, YMETh HaXxoAuTh €€ ueHTp. Jloka3plBaThb W MCHONb30BaTh (PAKThl O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYToJIbHUKA MEPECEKAIOTCS B OTHOM TOUYKE, M O TOM, YTO CEPEIUHHBIE MEPIEHIUKYISIPbl K CTOPOHAM TPEYTrOJIbHHUKA IIEp eCEeKaI0TCs B OAHON
TOUKE.

Bnagers moHsTHEM KacaTelbHOW K OKPY)KHOCTH, IOJIb30BATHCS TEOPEMOW O MEPHEeHIUKYISIPHOCTH KacaTelbHOW M pajuyca, MPOBEAEHHOTO K TOYKE
kacaHus. Joka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, TPOBEAEHHBIX U3 OJJHOM TOUKH, U IIPUMEHSATH 3TO B PELIEHUH '€OMETPUUYECKUX 3a/1a4.

Jloka3pIBaTh U MPUMEHSTDH MIPOCTEHIIINE FEOMETPUYECKHE HEPABEHCTBA, TOHUMATh UX MPAKTUUYECKUI CMBICIT.

IIpoBOANTH OCHOBHBIE T€OMETPUUECKHUE TIOCTPOEHUS C TOMOIIBIO HUPKYJIIS U JINHEHKU.
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K koniy o0yuenus B 8 kjiacce o0y4yaromuncs MOIy4UT CISAYIOMINE TPEAMETHBIE PE3YIIbTaThI:

PacniozHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHHUKOB, MX JJIEMEHTBHI, IOJIb30BaTbCS MX CBOMCTBAMHU IIPU PEIICHHUM I€OMETPUYECKMX 3anad. Pasnuuars
MIPU3HAKH U CBOMCTBA MapajuiesiorpaMma, poM0a 1 MpsiMOYyTrOJIbHUKA, JTOKA3bIBaTh X U YBEPEHHO MPUMEHSTH NP PEIICHHH T€OMETPHUECKUX 3a/1a4.

Mcnonb30BaTh CBOMCTBA TOUKU IIEPECEUCHHsI MEIMaH TPEYrobHUKA (LIEHTPa Macc) B pEIIEHUH 3a/1au.

Biagers noHATHEM CpelHEN JIMHUM TPEYrOoJIbHUKA W TPAICLUM, IPUMEHATh UX CBOMCTBA IIPU PELICHUU I€OMETPUUYECKHX 3aaad. Mcronbs3oBark Teopemy
Qajieca ¥ TeOpEMY O IPONOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATD UX Ui PEILICHMS IPAKTUYECKUX 3a1a4.

Pacrnio3HaBaTh EHTpaIbHO-CUMMETPUYHBIEC (DUTYPHI M UCTIOIB30BATh MX CBOMCTBA MIPH PELICHUHU 3aa4.

Brnaners noHATHAMEU 0J00MS TPEYroIbHUKOB, KO3 (UIIMEHTa 1101001, COOTBETCTBEHHBIX 3JIEMEHTOB NOJOOHBIX TPEYToJbHUKOB. IMeTh npencraBieHue
0 mpeoOpa3zoBaHuU 10100 U 0 MOHOOHBIX (purypax. [lonp30BaThCs MpU3HAKaMU OJOOHS TPEYTOJIBHUKOB MPH PEIICHUH TEOMETPUIECKHX 3aad. JJoka3piBaTh U
IPUMEHATh OTHOIIEHUS ITPONOPIHOHAIIBHOCTH B IIPSIMOYTOJIBHBIX TPEyrojbHUKaX. IIpuMeHsaTh nogobue B MpakTUYECKUX 3a/1a4ax.

BBIBOOUTE M HCMONIB30BaTh MpocTeime (HopMyabl AJisl TUIOMAANW TPEYrojbHHKA, MapajuieiorpaMMa, poMOa M Tpamenud. BeraucnsaTs (pa3indHbIMA
croco0amMM) IJIOUIAb TPEYroJbHUKA M IUIOLIAJM MHOTOYTOJIbHBIX (uUryp (mosib3ysich, Ije HEOO0XOAMMO, KaJbKYJIATOPOM). 3HaTh OTHOIICHHE IJIOLIAJeH
NOI00HBIX (PUTYP ¥ IPUMEHSTH IPU PEUICHNH 3a/1a4. [I[puMEeHSTh MoTyYeHHbIE YMEHUS B PAKTHYECKUX 3aadaX.

[Tonp3oBatbest Teopemoit [Indaropa ans pemeHnss reOMETPUUECKUX U MPpaKTHUECKUX 3a1a4d. CTPOUTh MaTeMaTHUECKYI0 MOJIENb B NMPAKTHUECKUX 3a/1auyax,
CaMOCTOATEIIBHO J€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JITTUHBI.

Biagers NMoHATHEM BIMCAaHHOIO M LEHTPAJIBHOIO YIVIA, YIJIa MEXKIY KacaTeIbHOM M XOPAOW, ONUCAHHOM U BIMCAHHOW OKPYXXHOCTH TPEYIOJbHHKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPHU PELICHUU 33]1a4.

IIpuMeHATH TONyYEHHBIE 3HAHHWS HA IPAKTUKE — CTPOUTh MATEMATHYECKUE MOJCNIH Ul 3a1a4 pealbHON JXKU3HU U INPOBOAUTH COOTBETCTBYIOLIUE
BBIUHCIICHUS C IPUMEHEHUEM T0100UsI U TPUTOHOMETPUH (TI0IB3YSICh, I/1€ HEOOX0IUMO, KAJIbKYIISITOPOM).

K xonity 00yuenus B 9 ki1acce 00y4yaromuiicst MOTyYUT CICAYIONINE TPEAMETHBIC PE3YIbTAThI:

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMU OCTPBIX YIJIOB, YMETh HAXOJUTh C UX MOMOIIBIO PA3JIUYHbIE 3JIEMEHTHI MPSAMOYTOJIEHOTO TPEYrojdbHHUKA («pelIeHne
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYIISTOPA) JUIMHBI M YTJIbI 1151 HETaOJIUYHBIX 3HAUSHUH.

[Tonp30Batbest opMynaMy NPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM JUIsI HAXOXKJICHHUSI COOTHOIIEHUH MEX]y TPUTOHOMETPUYECKH MU
BEJTMYMHAMHU.

Jloka3pIBaTh TEOPEMY CUHYCOB U TEOPEMY KOCUHYCOB, IPUMEHSTH UX JJI HAXOXJACHUS Pa3IMUHBIX JJIEMEHTOB TPEYTOJIbHUKA («pELICHHE TPEYTOJbHUKOBY),
IIPY PELICHUN T€OMETPUYECKUX 3a/1a4. [I[puMeHATh NOTydeHHbIE 3HAHUS IIPU PELLIEHUH PAKTUYECKUX 3a/1a4.

[IpyMeHSTh TPUTOHOMETPHIO B 33Jla4ax Ha HaXOXKIACHHE IUIOIIA, BEIBOJUTH U BIaI€Th TPUTOHOMETPHUUECKUMH (opMySiaMu JUIsl TUIOIIA N TPEYroJbHUKA,
napajuiesnorpaMma, pom06a, Tpareluy, BBIBOAUTE U IPUMEHATh popmyiy ['epoHa u popmyity Juis IUIOIIAAM BBITYKJIOTO YeThIPEXYTOIbHHKA.

WwmeTs npencrabiieHne 0 TOMOTETUH, TPUMEHSATh B TPAKTUYECKUX CUTYaIUsX.

Hcnons3oBars Teopemsl UeBsl 1 MeHenas Ipyu pelleHnn 3a1a4.
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Hcrnonp30BaTh T€OpEeMBbl O BIIMCAHHBIX YIJIaX, yrilaXx MEXKIY XOpJaMu (CEKYIIUMHU) M YIJIe MKy KacaTeIbHON M XOPAOH NP PEIIEHUH T€OMETPHYSCKUX
3aaa4. /J{oka3pIBaTh U MIPUMEHSTH TEOPEMBI O MPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBAIpaTE KaCaTEIbHOM.

Bragets moHATHEM KOOpAWMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHGHHEM IIPSAMON Ha IJIOCKOCTH. BianeTrh MOHATHAMU YrioBoro kod(gQuiMeHTa u
CBOOO/IHOTO 4JICHA, IOHUMATh WX TEOMETPUUYECKUI CMBICI U CBSI3b YIIIOBOTO KOd((dHIlMeHTa ¢ BO3pacTaHUEM U YOBIBAaHHMEM JTUHEHHON QYHKIMHU. YMETh peliaTh
METOJIOM KOOPJMHAT 3aJ]a4H, CBI3aHHbBIE C MAPAJIICITbHOCTHIO U MEPIICHANKYISPHOCTHIO IPSIMBIX, IEPECEYECHUEM MPSIMBIX, HAXOKICHHUEM TOUEK e PECCUCHUS.

BpIBoaUTE M BIIAIETh YPaBHEHUEM OKPYKHOCTH. MCMOJIb30BaTh METOJ KOOPIHMHAT JJIl HAXOXKJCHHS IEPECEUCHUN OKPYKHOCTEHW M MNpAMbIX. Bragers
dbopMynaMu paccTOSIHUS OT TOYKHU JI0 MPSMOM, IUIOIIAM MapajielorpaMMa B KOOpPAMHATAX, UMETh MOHATHE 00 OpHEHTHPOBaHHOH miuomanu. [Tonb3oBaThes
METOJIOM KOOpPJMHAT Ha IJIOCKOCTH, MPUMEHSATH €ro IMpPU PEUICHUH T'€OMETPUYECKUX M TMPAKTUYECKUX 3anad. [[puMeHSTh METOl KOOpJAWHAT B IPAKTHUKO-
OPUEHTHPOBAHHBIX FTEOMETPUUYECKUX 3a]jauax.

Brnaners nonsiTHEM BEKTOpa. YMETh CKJIAAbIBaTh M BBIYMTATH BEKTOPHBI, YMHOKAaTh HA YHUCJO, BIAJETh NMPAaBWIAMU TPEYTOJbHUKA U MApAJIIEIOTrpaMMa.
Brnaners npakTHYECKUMM HWHTEPIPETALMSAMU BEKTOPOB. YBEPEHHO IOJb30BaThCS KOOpPAMHATAMHM BEKTOpa. BiaaeTh cilokeHHeM U BBIYMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPa Ha YUCJIO B KOOPAMHATAX.

Nwmets mpencraBnenue o Oasuce (Ha miIockocTu). PackianpiBaTh BEKTOpHI MO 0a3ucy. PacknaapiBaTh BEKTOPHI CHII C MOMOIIBIO NPOCIUPOBAHUS H
TPUTOHOMETPUYECKUX COOTHOIICHUH. [I[pUMEHSTh MOoTydyeHHbIE 3HaHUS B IPOCTEHIINX (PU3NUYECKUX 3a/1adax.

Brnaners noHsATHEM CKaJISPHOTO IPOM3BEICHUS BEKTOPOB, INMOHUMATh €r0 TI'E€OMETPUYECKUN CMBICI M YBEPEHHO IIOJIb30BATHCSA €r0 BBIPAKECHUEM B
JEKapTOBBIX KOOpAWHATAX. 3HATh JUCTPUOYTHBHOCTH CKAISIPHOTO TPOU3BEACHHUS U €Tr0 CBSI3b C MpoelrpoBaHUEM. [IpUMEHSTh CKalsipHOE MPOM3BEICHUE
BEKTOPOB Il HAXOKJICHUS [UIMH U YIJIOB. Pemath reoMeTpudecKre 3a1auu ¢ IMOMOIIBI CKaJspPHOIO Ipou3BeAcHUs. Vcronbs30BaTh CKaJspHOE NMPOU3BEICHUE
BEKTOPOB B alredpandeckux U (U3NUECcKUx 3agauax.

Brnaners NOHATUAMM NTPABUIBHOTO MHOTOYTIOJIBHUKA, JJIMHBI OKPY>KHOCTH, JUIMHBI YT OKPYKHOCTH M PaJMaHHOW MEPBI yIia, BBIYNACIATH ILUIOAAb Kpyra
u ero yacteil. [lonnmars cmbich uncna wt. [[puMeHSTh TOMyYeHHBIE YMEHUS TIPH PEUICHUU MPAKTUYECKUX 3a]ad. 3HATh UCTOPUUECKHE CBEACHHUS 00 M3MEPEHUU
JUTUHBI OKPY>KHOCTH M IUIOLIAIHA KPYTa.

Nmers mpencraBiieHne O MpeoOpa3oBaHUM IUIOCKOCTH, O ABWXKEHHUSX. HaxoauTe OCH, LEHTPHl CUMMETPHUH (UTYp, LIEHTPHI MOBOPOTA, HAXOIUTH
KOMITO3UITMH MPOCTEHUINX MpeoOpa3oBaHuil. [IpuMeHsATh ABMKEHUS TIIOCKOCTH MPHU PELISHUH T€OMETPHUECKHX 3a7ad.

[IpuMeHsATh MOMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE MOJENW JUIs 3ajad peaJbHOM >KM3HH M MPOBOJUTH COOTBETCTBYIOIIWE
BBIYHCIICHHS C TPUMEHEHUEM MOI00UsS U TPUTOHOMETPUUYECKUX PYHKINI (TIOJB3YSCh, 1€ HEOOX0IUMO, KATBKYISITOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJI9ecTBO YACOR dueKkTpoHHbIe (LM pPOBbLIE)
Ne o0pa3oBaTeJIbHBIE pecypchl
HaumeHnoBaHue pa3aesioB M TeM MPOrpaMMbI
n/n Konrpoabnbie IIpakruueckue
Bcero
padoThI padoThI
1 Haqflna reomerpu. [Ipocreiimme reoMmeTpruueckue GUrypbl U UX 29 1 httos://m.eds00.ru/78¢146c4
cBoiicTBa. MI3MepeHne reoMeTpHYECKUX BETHYHH
2 TpeyronbHUKH 20 1 https://m.edsoo0.ru/78c146¢c4
3 [MapamnensHocTh. CyMMa YII0B MHOTOYTOJIbHHKA 21 1 https://m.edsoo0.ru/78c146¢c4
4 I'eomMeTpruecKUe HEPABEHCTBA 8 1 https://m.edsoo.ru/78c146c4
5 [IpssMOyTOJIbHBIC TPEYTOJILHUKH 8 https://m.edsoo0.ru/78c146c4
6 OKpYXHOCTb. FeOMeTquechI/Ie MecTa Touek. [Toctpoenus ¢ 10 https://m.eds00.ru/78c146c4
HIOMOUIBIO IIUPKYJIS U JIMHEUKH
7 [ToBTOpEeHue, 0000IICHNE, CCTEMATH3AIMs 3HAHUI 13 https://m.edsoo0.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 4 0
8 KUIACC
KoAHUeCTBO YaCOR DJIeKTpOHHbIe (LM (pPpOBHIe)
Ne o0pa3oBaTe/bHbIE PeCypPChl
HanmeHoBaHme pa3/iesioB ¥ TeM MPOrpamMMbl
n/n Konrtpoabsnbsie IIpakTnueckue
Bcero
padoThI padoThbI
1 YeThIpEXyroJbHUKU 22 1 https://m.edsoo.ru/a5ch98eb
2 ITonoGue 16 1 https://m.edsoo.ru/a5ch98eb
3 ITnomans 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Hauasia TPUTOHOMETPUHU 18 1 https://m.edsoo.ru/a5ch98eb
5 VYTIbl ¥ 4eTHIPEXYTOJIBHUKH, CBSI3aHHBIE C OKPY>KHOCTBIO 20 1 https://m.edsoo.ru/a5cb98eb
6 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUsl 3HAHU I 10 1 https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne o0pa3oBaTeIbHbIE pecypchl
HaumeHoBaHue pa3/ieJioB ¥ TeM MPOrpaMMbl
n/n Kourpoubnble IIpakTHyeckue
Bceero
padoThI padoThI

1 ITono6ue TpeyroJbHUKOB 5 https://m.edsoo.ru/dddde230
2 Bekropsr 5 https://m.edsoo.ru/dddde230
3 MeTtoa KooparHAT 18 2 https://m.edsoo.ru/dddde230
4 PeiieHre TpeyroabHUKOB 24 1 https://m.edsoo.ru/dddde230
5 JIrHa OKPY)KHOCTH U TUIONIA b KpyTa 16 1 https://m.edsoo.ru/dddde230
6 JIBMOKEHHS TIJIOCKOCTH 11 https://m.edsoo.ru/dddde230
7 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIHMS 3HAHU I 23 https://m.edsoo.ru/dddde230

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 4 0
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon
MPOBEPAEMOro IIpoBepsiemble mpeAMeTHbBIE Pe3yJbTaThl 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHusA
pe3yJibTara
6 I'eomerpus

Pacrio3naBaTh M3y4CHHBIE TEOMETPUYECKHE (DUTYPBI, ONPEICSISATh WX B3aUMHOE PACIOJIOXKEHUE, M300pakaTh IeOMETPUYECKHE (PUTYPHI,

6.1 BBITIONHATH YEPTEXKH IO YCIOBHIO 3a1adyu. M3MepsaTh JuHEHbIe U YIIIOBbIe BEIMUYMHBI. Pemiars 3ajauyu Ha BBIYMCIEHUE JUIMH OTPE3KOB H
BEJINYUH yTJIOB

6.2 Jlenath TpyOyIO OLIEHKY JIMHEWHBIX U YIJIOBBIX BETUYHH MIPEIMETOB B peajbHON HKU3HU, pa3MEPOB MPUPOIHBIX 00bEKTOB. Pa3znuyars pazmepbl
3TUX 00BEKTOB MO TTOPSIKY BEITNIHMHBI

6.3 CTpouTh 4epTeKHU K T€OMETPUUECKHUM 3a/1a4am

6.4 [Tonb30BaTbcs MpU3HAKAMH PABEHCTBA TPEYTOJBLHUKOB, UCIIOJIB30BATh MPU3HAKHU U CBOWCTBA PaBHOOCIPEHHBIX TPEYTOJIbHUKOB MIPH PEIICHUH
3a/a4y

6.5 [IpoBOINUTH JTIOTMUECKHUE PACCYKIECHUS C HCIOJIb30BAaHUEM T€OMETPUUYECKUX TEOPEM

6.6 [Tonp30BaTbCst MpU3HAKaAMHU PAaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHIUKOB, CBOUCTBOM MEAHAHbI, MPOBEAEHHON K TUTIOTEHY3€ MPSMOYTOJIBHOTO
TPEYroJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4

6.7 Onpenensts napayieabHOCTb NPAMBIX C TIOMOLBIO YTIIOB, KOTOpbIe o6pei3yeT © HUMH CeKylllas. OrnpeiensiTh napajlieIbHOCTh MPSMBIX C
TIOMOIIIbIO PABEHCTBA PACCTOSIHUI OT TOYEK OJIHOM MPSIMOM JI0 TOUEK IPYroil mpsiMoit

6.8 Pemate 3amaun Ha kieryaToi Oymare
[IpoBOANTH BHIYMCICHHS U HaXOJUTh YUCIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B T€OMETPUUECKHX 3a7auax ¢ UCIOJIb30BAHUEM CYMMBI yTJIOB

6.9 TPEYTOIHLHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPU TMEPECEUCHHH ABYX MapaUIeNIbHBIX MPSMBIX CEeKyIlled. PermaTth
MPAKTUUECKHE 33]]a4l Ha HaX0XKJICHUE YTIIOB

6.10 Brnagers moHATHEM TeOMETPUYECKOTO0 MECTa TOUYEK. YMETh OINpEAeNsaTh OMCCEKTPHUCY yIia U CepeIUMHHBIN MEPIEeHIUKYIAP K OTPE3Ky Kak
T€OMETPUUYECKHE MECTA TOUCK

6.11 CDopiMyanOBaTL OnpeieNIeHUs OKPY>KHOCTU M KpyTa, XOpJbl U TMaMeTpa OKPY>KHOCTH, MOJIb30BaThCA UX CBOMCTBAMU. Y METh NPUMEHSTh 3TU
CBOWCTBA MIPH PEIICHUH 3a/1a4
Bnagers moHSATHEM OMMCAHHOW OKOJO TPEYroJbHHKA OKPYKHOCTH, yMeTh HaxoAuTh €€ 1meHtp. [lomp3oBaThest (paktamMud O TOM, UTO

6.12 OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, M O TOM, YTO CEPEAMHHBIC MEPICHIUKYISIPHI K CTOPOHAM TPEYTrOJbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE
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BJ'IaI[GTB MMOHATHUEM KacaTeIbHOM K OKPY)XKHOCTH, IMOJIB30BATHCA TGOpeMOﬁ O NCPICHAUKYIIAPHOCTH KacaTeJIbHOH B paauyca, HpOBeI[éHHOFO K

6.13
TOUYKE KaCaHMUsI

6.14 ITonp30BaThcs NPOCTENHIIMMU T€OMETPUYECKMMU HEPABEHCTBAMH, IOHMMATh X MPAKTUUYECKUN CMBICI

6.15 [IpoBOANTH OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEUKH

8 KVIACC
Kon
NPOBepPsIEMOro IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus

6.1 Pacrio3HaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTBHI, I10JIb30BAThCsl UX CBOWCTBAMYU IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4

6.2 ITpuMeHsTH CBOICTBA TOUKH MEPECEUECHUs] MeJIaH TPEYTroJIbHUKA (LIEHTpa Macc) B pellIeHUH 3aa4

6.3 Bnagers mnoHsTHEM cpeAaHEW JMHUM TPEYrojJbHUKAa W Tpalelud, NPUMEHATh HMX CBOMCTBA MpPU PELIEHUH TI'€OMETPUUYECKHUX 3ajad.

' ITonp3oBatbes TeopeMoit Pajieca U TEOPEMOi 0 IPONOPIMOHAIBHBIX OTPE3Kax, IPUMEHATh UX JUIsl pellIeHHs IPAKTUYECKHX 3a/1a4

6.4 [IpuMeHsITh IPU3HAKK 110100MSI TPEYTOJIbHUKOB B PEIIEHUN T'€OMETPUUECKHX 3a]a4

65 ITonp3oBatbes Teopemoii Iludaropa s PELICHHs TEOMETPHYECKHX M MPAKTHYECKHX 3ajad. Crpouth MaTEMAaTHYECKYH0 MOJENb B
MIPaKTUYECKHX 3aJ]]a4ax, CAaMOCTOSTEIbHO JeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI

6.6 Bnaners moHATHSIMH CHMHYCA, KOCHHYCAa M TAHT'€HCAa OCTPOrO yIjia MPsIMOYTOJIBHOTO TpeyroyibHUKa. [1onb30BaThCsl STUMHU MOHATHAMH JUIS
pElIeHNs] MPAKTUYECKUX 3a7a4

6.7 Boruncnsate (pa3invuHbIMM crioco0amM) IUIOIIAAb TPEYrojbHUKA W IUIOMAAM MHOTOYTOJBHBIX (Uryp (MOJb3ysiCh, /A€ HEOOXOIUMO,
KaJIbKYJISATOpOM). [IpuMeHsTh MoJTydyeHHble YMEHHUs B IPAKTHYECKUX 3a]auax

6.8 Bnaners nouarusamu BIIHCAHHOTO M LIEHTPAIILHOIO YIUIa, HCOb30BATH TEOPEMBI O BIMCAHHBIX YIUIaX, YIIax MExKy XopaaMmi (cexymmmm) u
yriie MEeXAy KacaTelbHON U XOpIOH TP PELIEHNH T€OMETPUUECKUX 3a1a4

6.9 Bnagets moHsATHEM ONUMCAHHOTO YETHIPEXYrOJbHUKA, TPUMEHSITh CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4

6.10 [IpuMeHITh TOJMydEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMAaTHMUECKHE MOJENW JUIsl 3aJad peajlbHOW JKU3HM M IPOBOJUTH

COOTBETCTBYIOIIME BBIUMCICHHSI C TPUMEHEHHEM NI0J1I00US U TPUTOHOMETPUH (TI0Ib3YSCh, I/Ie HE00X0IUMO, KaJIbKYJISITOPOM)
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9 KJIACC

Kon
NpPOBEPSIEMOro IIpoBepsiembie MpeIMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOH 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHusl
pe3yJbTaTa
6 I'eomerpus
6.1 3HaTh TPUTOHOMETpHYECKHE (YHKIUH OCTPBIX YIJIOB, HAXOAWTh C MX HMOMOUIBIO Pa3IMYHBIC SIIEMEHTHI MPSIMOYTOJBHOTO TPEYroJIbHUKA
' («pelnieHne MPsIMOYTOJIbHBIX TPEYrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJTBKYJISITOpA) JJIMHBI U YIJIbI I HETAOJIMYHBIX 3HAYCHUIN

6.2 [Tonb3oBaThesi (OpMyIaMu MPUBEICHUS M OCHOBHBIM TPHUIOHOMETPHYECKUM TOXIECTBOM JUIS HAXOXKICHUS COOTHOLICHHH MEXIy
TPUTOHOMETPHYCCKUMH BETUIMHAMH

6.3 Hcrosnp30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJIsi HAXOXICHHUS PA3IMYHBIX 3JEMEHTOB TPEYrOJbHUKA («PEIICHUE TPEYroJIbHUKOBY),
NPUMEHSTh UX [IPU PEIICHUU TEOMETPHUYCCKHX 33124
Bragers moHsTHSAMH TpeoOpa3oBaHHs IMOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB MNOAO0OHBIX ¢uryp. [lomb3oBaThCs CBOWMCTBAMU MOJO0MS

6.4 HPOU3BOJIBHBIX (UIYp, YMETh BBIYUCIATH [UIMHBI M HAXOMUTh YIIIbl Y MOAO0OHBIX (uryp. [IpuMeHsATh CBOWCTBA MOJ00US B MPAKTHYCCKUX
3a7a4ax. YMeTh IPUBOIUTH MPUMEPHI TIOJ0OHBIX QUTYP B OKPYIKAFOIIEM MUPE

6.5 [Tonp30BaThCsl TEOpEMaMU O MMPOU3BEICHHH OTPE3KOB XOPJI, O MPOU3BEICHUN OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHON

6.6 [Tonp30BaThCsl BEKTOPAMH, TIOHUMATh UX TEOMETPUYCCKUN M PU3MYCCKUN CMBICI, IPUMEHSTh UX B PEIICHUU T€OMETPUYCCKUX U (DU3UUCCKIX
3anad4. [IpuMeHsTh CKaIIpHOE MPOM3BEICHUE BEKTOPOB JIJIsl HAXOXKIACHUS JUTMH U YTIIOB

6.7 ITosp30BaThCss METOJIOM KOOPJMHAT Ha TUNIOCKOCTH, TPUMEHSTh €r0 B PEIICHUU TeOMETPUYECKUX U MPAKTHYCCKUX 33134

6.8 Brnaners MOHATHSIMH TPaBHIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH, IJIMHBI IYTH OKPY)KHOCTH W PaJMaHHOW MEpHI yIia, YMETh
BBIYHCIISATH TUIONIA]Ih KPyra U ero yacreil. [IpuMeHsTh mosydeHHbIe YMEHUsI B MPAKTHUSCKHX 3aadax

6.9 HaxoauTh OCH WM IIGHTPBl CHMMETPHHU (QHUTYp, TPUMEHSTh JBIKSHHUS TNIOCKOCTH B IPOCTEHIIHX CITydasix

6.10 [lpuMeHATh TOJNy4eHHBIE 3HAHHMS HA TIPAaKTHKE — CTPOUTHh MaTeMaTH4YeCKWe MOJAEIH Ui 3afad peabHON JKU3HH M IPOBOJHTH

COOTBETCTBYIOIME BBIUYMCIICHHSI C TPUMEHEHHEM N0JI00Ms U TPUTOHOMETPUUECKUX (DYHKIUH (TONIb3YSCh, I7Ie HE00X0IUMO, KAJIbKYJISITOPOM)
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INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KJIIACC
Kox IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
6 I'eomerpus

61 Havanbuble nonsatus reomerpun. Touka, npsiMasi, OTpE30K, JIyd. YTos. Buael yrioB. BepTukaibHble U CMEXHBIE YIUIBI. buccekrpuca yria.
JlomaHnas, MHOrOoyronbHuK. IlapamieabHOCTh ¥ NEPIEHANKYISIPHOCTD NPSAMBIX

6.2 Cummerpuunbie ¢purypbl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUU. [IpuMephl CHMMETPHH B OKPYKAIOIIEM MHpe

6.3 OcCHOBHBIE IOCTPOEHUS C OMOILBIO IMPKYJIS U JIMHEHKH. TpeyronbHUK. BricoTa, Meanana, buccekTpuca, X CBOMCTBA

6.4 PaBHOOeIpeHHBIM U paBHOCTOPOHHUH TpeyrojibHUKU. HepaBeHCTBO TpeyrojibHUKa

6.5 CBoiiCTBa M MPU3HAKU PaBHOOEIPEHHOTO TPEyrojibHUKA. [Ipu3HaKu paBeHCTBA TPEYroJbHUKOB

6.6 CBolicTBa U NIPU3HAKY NMAPAJIJICIIBHBIX IPsiMbIX. CyMMa yIJioB TpeyrojabHUKA. BHEIIHKE yIibl TPEYTrOJIbHUKA

6.7 [TpstmoyronbHbIN TpeyroabHUK. CBOMCTBO MeIuaHbl NPSIMOYTOJIBHOTO TPEYrojbHUKA, NPOBEAEHHON K runoreHyse. IIpu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYroabpHBIN TPEYrOabHUK C YIiIoM B 30°

6.8 HepaBeHncTBa B reoMeTpuH: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOHM, Teopema O OojbllleM yrie U OoJibLIeld CTOPOHE
TpeyroyibHUKA. IlepnenauKysp U HaKJIOHHas

6.9 I'eomeTpuyeckoe MecTo ToYeK. brccekTpuca yria U cepeAMHHBIN NEPIEHINUKYISAP K OTPE3KY KaK NT€OMETPUYECKUE MECTA TOUEK

6.10 OKpyXKHOCTb U KpyT, XOpJa U JUaMeTp, UX CBOMCTBa. B3anMHoe pacrnosiokeHue OKpyXHOCTH M mpsMoil. KacarenbHas u cekymas K
OKPY>KHOCTH

6.11 OKpy’KHOCTb, BIICAHHAs B yroj. BrnucanHas ¥ onyricaHHas OKPYKHOCTH TPEYroJIbHUKa

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 ["'eomerpus

6.1 YersipéxyroabHuku. IlapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [TpssMOyronbHUK, pOMO, KBaJpaT, UX MIPU3HAKH U CBOHMCTBA

6.3 Tpanenus, paBHOOOKas Tpanenusi, €€ cBoiicTBa U npusHaku. [IpsmoyronpHas Tpanenus

6.4 Meron yasoenus Meauansl. LlentpansHasd cummerpus. Teopema Paneca U TeopeMa 0 MPONOPLUOHAIBHBIX OTPE3Kax

6.5 CpeHre TMHUM TPEyroJabHUKa U Tpanenud. [{eHTp macc TpeyrojpHHUKa

6.6 [Tono6ue TpeyroabHUKOB, Koddduient noxodus. [lpusnaku nogobus TpeyronbHUKoB. [IpuMenenne nogo0us Ipu peleH MPaKTHYeCKUuX

3a1a4
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6.7

DopMmyIbl U1 IJIOMAAN TPEYTOIbHHKA, MapajiesiorpamMmma, pom0a u Tpanenuu

6.8 CoiicTBa miomazei reomerpuueckux ¢puryp. OTHOIIEHHE TUI0MAeH NOJOOHBIX QUTyp

6.9 Beruucnenue miomazei TpeyrojJbHIMKOB U MHOIOYIOJIbHUKOB Ha KJIeT4aTol Oymare

6.10 Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHnn NpakKTUYECKUX 3a1a4

6.11 Cunyc, KOCHHYC, TAHT€HC OCTPOTO yIJia MPSIMOYTOJIBHOTO TpeyrojdbHuKa. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. TpUTOHOMETpUYECKHE
dbyakuum yrios B 30°, 45° u 60°

6.12 BrniucanHble M IEHTPaJIbHBIE YIUIBI, YTOJI MEXIY KaCcaTeJIbHOW M XOPJOM. YTIIBI MEXAY XOPIaMH U CEKYIIUMH

6.13 Brircannble 1 onrcaHHbIe YEThIPEX YT OILHUKHT

6.14 B3aumHoe pacnionoxenue 1Byx okpyxHocteil. Kacanue okpyxHocrell. O0O1ue kacaTesbHbI€ K IBYM OKPYXHOCTSIM

9 KUIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 ['eomerpus

6.1 Cunyc, kocunyc, Tanresc yrios oT 0 1o 180°. OcHOBHOE TpUroHOMeTpruecKoe ToxaAecTBO. DopmyIsl NpUBeIEHUS

6.2 Pemenue TpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. PelieHne npakTH4eckux 3a/1au ¢ UCIOJIb30BAHUEM TEOPEMBbl KOCUHYCOB U
TEOPEMBI CHHYCOB

6.3 ITpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX HJIEMEHTOB

6.4 Teopema 0 pou3BEICHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHIH OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTelabHON

6.5 Bekrop, anmuHa (MOJynb) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, MPOTHBOMOJIOXHO HalpaBIE€HHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
pPaBEHCTBO BEKTOPOB, ONEpaIlH HaJl BeKTOpamMu. Pa3nokeHne BeKTopa 1o IByM HEKOJUTMHEAPHBIM BEKTOpaM

6.6 Koopnaunats! BekTopa. CKajsipHOe IPOM3BEICHUE BEKTOPOB, IPUMEHEHUE JUIs HAXO0XKJICHUS JJIMH U YTIJIOB

6.7 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTU. YpaBHEHUs NPSIMOM UM OKPYKHOCTH B KOOPJAMHATAX, NEPeCceUeHUE OKPYKHOCTEH M MpsMBbIX. MeToJ
KOOPJIMHAT U €Tr0 MPUMEHEHHE

6.8 ITpaBrIIbHBIE MHOTOYTOJIBHUKH

6.9 JlimHa okpyxHOCTH. ['pagycHas v paguadHas Mepa yria, BEIYUCICHUE UTHH YT OKPY)KHOCTEH

6.10 ITnomanpe Kkpyra, ceKTopa, CErMeHTa

6.11 JIBuKeHMsl III0OCKOCTU M BHYTpEHHHE cuMMeTpun Guryp (seMeHTapHble npeacrasienus). [lapamiensuslii nepenoc. [loBopot
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Padouas nporpamma yueoHoro kypca «BEPOATHOCTDb U CTATUCTHUKA» (yriyoJieHHbli ypoBeHb) (7-9 Ki1accbl)
MHNOACHUTEJBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHUpPE BEPOSITHOCTh U CTATHCTUKA IPUOOPETAIOT BCE OOJIBLIYI0 3HAYMMOCTh KaK C TOUKH 3PEHUs NPAKTUYECKUX MPHIIOKEHUH,
TaKk ¥ UX poiM B 00pa30BaHUM, HEOOXOAMMOM Ka)XIOMy uelOBeKy. Bo3pacraer umcio mpodeccuil, mpu OBIaJeHHH KOTOPBIMH TpeOyeTcst xoporas 0a3oBas
MIOJITOTOBKA B 00J1aCTH BEPOATHOCTH M CTATUCTUKH, TaKasi OArOTOBKA Ba)KHA JIJIsl IPOJODKEHUS] 00pa30BaHus U JUIsl YCIIEIIHOM podecCuOHaIbHOM Kapbephl.

Kaxxnplii 4enoBeK MOCTOSHHO MPUHUMAET PEIIEHUsS HAa OCHOBE MMEIOIIMXCSA y HEro JaHHbIX. J[18 00OCHOBAaHHOTO MPUHATUS PELIEHUS B YCIOBMSIX
He/0CTaTKa WK U30bITKa HH(OpMAIMK HE00X0AUMO B TOM YHCJIE XOpPOUIO C(POPMHUPOBAHHOE BEPOATHOCTHOE M CTATHCTUYECKOE MblluleHue. VIMEHHO mosTomy
BO3HHUKJIa HEOOXOAMMOCTh (hopMUpOBaTh y OOydarommxcsi (yHKIMOHAIBHYIO T'PaMOTHOCTH, BKJIIOYAIOUIYI0 B ce0sl yMEHHE BOCHPUHUMATh U KPUTHUYECKH
aHAJIM3UPOBaTh MH(POPMALIUIO, MPEJICTABICHHYIO B Pa3jInYHbIX (pOopMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTUX PEAlbHBIX MPOLECCOB M 3aBUCHMOCTEH,
IIPOU3BOJUTH IPOCTEUINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM NPUHLIMIIAMH cOOpa, aHaIK3a U MPeJICTaBICHHs JaHHBIX U3 PA3JIUYHBIX cep KU3HU 00IIECTBa U rocy1apcTBa
npuoduiaeT oOydaronmxcsi K OOIIECTBEHHBIM HHTepecaM. M3yueHne OCHOB KOMOWMHATOPWKM pa3BUBACT HABBIKM OpraHHM3alMy Irepedopa M Mojcuéra uucia
BapUaHTOB, B TOM 4YHCIE€ B MNPHUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMH TEOpHM TpadoB cO34aéT MaTeMaTW4yecKUid (yHAaMeHT ais (HOpMUpPOBAHMS
KOMIIETEHIMHM B 00jacTu MHPOPMATUKU M MUPPOBBIX TexHOJOruil. IIpyn M3ydeHnn CTaTUCTHKU U BEPOATHOCTH OOOTAIIalOTCs MPEACTABICHUS 00Yy4aroluXxcs O
COBPEMEHHOW KapTHHE MHpa M METOJax €ro MCCieoBaHus, (popMUpyeTcs MOHUMaHUE POJIM CTATMCTUKU KaK MCTOYHHKA COLMAIBHO 3HAYMMON MH(pOpMAlMU U
3aKJIa1bIBAFOTCSI OCHOBBI BEPOSITHOCTHOT'O MBILIUICHMUS.

B cooTBeTcTBMM C JaHHBIMM LIENSIMH B CTPYKType MpOorpaMmbl y4eOHOro Kypca «BeposTHOCTh M CTaTHCTHKAa» OCHOBHOIO OOIIero oOpa3oBaHMs Ha
yrayOaEHHOM YpOBHE BBIJECJIEHBI CIEAYIOLINE COAepKaTebHO-MeToAnueckue TuHun: «lIpeacraBinenne JaHHBIX U OMMcaTelIbHasl CTAaTUCTHKa», «BeposTHOCTHY,
«neMeHThl KOMOMHATOPUKHY, «BBeaeHne B Teoputo rpagoBy, «MHoxkecTBay, «Jlorukay.

Copepxanne nuHuM «lIpefcTaBieHne NaHHBIX U ONUCATeNIbHAs CTaTHUCTHUKA» CIY>)KUT OCHOBOM JUIsl pOpMHUpPOBaHUS HaBBIKOB pabOTHI ¢ UH(OpMaLMEe: OT
YTeHUS M HUHTepHpeTanuud HH(OpMAIMM, MpEeACTaBIEHHOW B Tabiuiax, Ha auarpaMMax M rpadukax, 10 cOopa, MpeICTaBICHUS M aHaJIW3a JaHHBIX C
HCIOJIb30BAaHUEM CTaTUCTUYECKUX XapaKTEPUCTHK CPEeIHUX U paccenBaHus. Paboras ¢ qaHHBIMU, 00yJaroecs y4arcs CYMTHIBaTh U HHTEPIPETUPOBATh JaHHBIE,
BBIJIBUTaTh, ApIYMEHTUPOBATh U KPUTHKOBATh MPOCTEHIIINE TUIOTE3bI, Pa3MBIIUIATE Ha/l (PaKTOPaMHM, BBI3bIBAIOIIMMHI U3MEHYMBOCTbD, U OLIEHUBATh UX BIUSHHUE Ha
paccMaTpuBaeMble BETUYMHBI U ITPOLIECCHI.

NHTyNTHBHOE NpEACTABIEHUE O CIY4alHOW M3MEHYMBOCTH, MCCIEIOBAHME 3aKOHOMEPHOCTEM M TEHACHIMN CTAHOBUTCS MOTHUBHPYIOLIEH OCHOBOW IS
U3y4YeHUs] TEOPUU BEPOATHOCTEN. boubllioe 3HaUEHHE UMEIOT IIPAKTUYECKUE 3a/IaHUs], B YACTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJCIISIMH.

[ToHsiTHE BEPOSITHOCTH BBOJUTCS Kak Mepa IMpaBaononodus ciaydaitHoro coObitus. [lpu u3ydeHun ydeOHOro Kypca oOydaroIiudecs 3HAKOMATCS C
MIPOCTEUIIMMHA METOJAMU BBIUUCIEHUS BEPOSATHOCTEM B CIy4aWHBIX JKCIEPUMEHTaX C PABHOBO3MOXKHBIMM DJIEMEHTAapHBIMU HCXOJAMH, BEPOSTHOCTHBIMU
3aKOHAaMH, MO3BOJISIOUIMMH CTaBUTh M peliaTh OoJiee CIOKHbIE 3a1adi. B yueOHBIH Kypc BXOIST HadallbHbIE MPEJCTaBICHMS O CIy4YailHBIX BETMYMHAX U HX
YHUCJIOBBIX XapAaKTEPUCTUKAX.

61



B pamkax yueOHOro Kypca OCyLIeCTBIISETCS 3HAKOMCTBO 00YUaIOIIUXCsl C MHOYKECTBAMH U OCHOBHBIMH OIIE€PALIUSAMU HaJl MHOXKECTBAMH, PaCCMATPHUBAIOTCS
IpUMEpbl TPUMEHEHHS TPpadoB U IIEMEHTOB TEOPUH MHOXKECTB JUISl PEHICHHUS 3a/1a4, a TAaKKe HCIOJIB30BAHUS B JIPYTMX MAaTEMaTHUYECKUX Kypcax M yueOHBIX
npeameTax.

Ha usyuenue yueOHoro kypca «BeposTHOCTh U cratuctuka» orBoautcs 102 vaca: B 7 kinacce — 34 gaca (1 gac B Henento), B 8 kinacce — 34 gaca (1 gac B
Heneno), B 9 kitacce — 34 vaca (1 4ac B Hezemo).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

[IpencraBnenne AaHHBIX B BUAE TAOJHIl, AWAarpamMM. 3aroJIHEHHE TaOJUI], YTCHHWE M MOCTPOCHUE CTOJOMKOBBIX (CTONIOUATHIX) U KPYTOBBIX THATPAMM.
UYrenue rpauKoB pealibHbIX MpoLEeccoB. M3BieueHrne HHGOpMaILUKN U3 JUarpaMM U TaOJIuLl, UCTIONIb30BaHUE U UHTEPIPETALUS IaHHBIX.

OmnwmcarenpHasi CTaTUCTHKA: CpelHee apu(MeTHUYecKoe, MeIraHa, pa3Max, HauOoJbllee W HaMMEHBIIEee 3HAYEHUS, KBAPTWIIM, CPEAHEE T'apMOHHYECKOE,
cpeaiHee rapMOHHUYECKOE YHCIIOBBIX JaHHBIX.

[Tpumepsl cay4aiiHOW W3MEHYMBOCTH NPU HM3MEPEHHSIX, B MAacCOBOM IIPOM3BOJCTBE, TEHJACHIMH W CIy4dailHble KOJeOaHus, TPYNIHUPOBKA IaHHBIX,
NpeJCTaBICHNE Cy4yailHONH N3MEHUYMBOCTH C IOMOIIBIO AMAarpaMM, 4YacTOThI 3HAYCHUH, CTAaTUCTUYECKAs YCTOMYMBOCTb.

I'pad, Bepmnna, pedbpo. Crenensb BepiuHbl. Yncno pédep u cymMmapHasi creneHb BepiuH. [lonstue o cBsa3HbiX rpadax. [lytu B rpadax. Llenn m nukibL.
O6xon rpada (sitnepos nmyTh). [Tonatue 06 opueHTHpoBaHHOM Tpade. Pemenue 3a1au ¢ momomnibio rpados.

VYTBepkIeHUs] W BbICKa3biBaHUS. OTpUIlaHWE YTBEP)KACHWS, YCIOBHBIE YTBEPXIEHUS, OOpaTHbIE M PaBHOCWIIBHBIC YTBEPKICHHS, HEOOXOIUMBIE W
J0CTaTOYHBIE YCIOBUS, CBOMCTBA U MPU3HAKU. [[pOTHBONONOXKHBIE YTBEPKICHHUS, 10KA3aTEILCTBA OT IPOTHUBHOTO.

CrnydaiiHBIA SKCHEPUMEHT (OMBIT) M CiIy4dailHoe coObITHE. BeposSTHOCTP M 4YacToTa CIydyalHOTro COOBITHS. PoOJIb MallOBEPOSITHBIX U TMPAKTHUYECKH
JIOCTOBEPHBIX COOBITHI B IPUPOJE U B OOIIECTBE.

8 KJIACC

MHosecTBO U moaMHOXecTBO. [Ipumepbl MHOXeCTB B OoKpy»katouiem mupe. Ilepeceduenune u oobenuHeHne MHOecTB. J(unarpammbl Ditnepa. Yucnossie
MHOXecTBa. [IpumMepbl MHOXKECTB U3 KypcOB ayreOpbl U reomeTpuu. [lepeurcienre 31eMeHTOB MHOXKECTB C MIOMOIIbI0 OPraHM30BAHHOTO Mepedopa U MpaBuiia
yMHOkeHHS. DopMyIia BKIHOYEHUSA-UCKIIFOUECHHUS.

DnemeHTapHble COOBITUS. BeposiTHOCTH ciryyaliHbIX COOBITHN. ONBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU. ClTy4aiiHbIi BBIOOP.

W3mepenue paccerMBaHMs YUCIOBOIO MaccuBa. Jlucmepcust W CTaHIApTHOE OTKJIOHEHHME YHUCIOBOro Habopa. CBoiicTBa JHUCIEPCHHM U CTAHAAPTHOTO
OTKJIOHEHHMs. [lnarpammbl paccenBaHus ABYX HaOM0qaeMbIX BelnynH. JInHeHast cBsI3b Ha MarpaMMe pacceuBaHusl.

JlepeBo. [lepeBo ciydvaitHoro skcriepuMeHTa. CBOWCTBA JIEPEBbEB: €IMHCTBEHHOCTh MYTH, CBSA3b MEXKIY YHCIOM BEpIIMH U yucioM pédep. [lonsrue o
IUIOCKKX rpadax. PemeHne 3a1a4 ¢ MOMOIIBIO ICPEBHEB.
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Jlormueckue coro3bl «M» u «MJIN». CBs3b MEXIy JOTMUYECKHMMH COIO3aMHM U ONEpalusMU HaJ MHOXecTBaMmH. VCIoyib30BaHME JIOTHYECKHX COHO30B B
anredpe.

CrnyuyaitHble COOBITUSI KaK MHOXECTBA 3JI€MEHTapHBIX coObITHH. IIpoTuBOmoOnOXKHBIE COOBITHA. Omnepanuu Hajg coObTusMH. Dopmysa CIOXKEHHUS
BEPOSITHOCTEM.

[IpaBmiio yMHOKEHUS BEPOSITHOCTEH. Y CloBHask BepoATHOCTD. [IpencraBienue ciyyailHOro sSKcriepuMeHTa B Bujie aepeBa. HesaBucumbie cOOBITHS.

9 KJIACC

KombOunaroproe npaBuno ymHoxenus. [lepecranoBku u (akropuan. Uncno coderanuit u tpeyroiabHuk Ilackans. CpoiicTBa 4mcen codyeTaHwid. buHOM
Herotona. Pemenue 3aau ¢ uCmnosiib30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BeposaTHOCTb. CirydaliHbli BEIOOP TOUKH U3 (PUTYpHI Ha IJIOCKOCTH, U3 OTPE3KA, U3 AYT'H OKPY>KHOCTH.

Ucneitanusa. Yenex u Heynada. Cepusi ucnbeiTaHuid a0 mepBoro ycmnexa. Cepust ucnbeitTanuit bepuynnu. BeposTHOCTH cOOBITHII B cepUM UCHBITAHU M
bepnymm. CiyyaliHblii BEIOOP M3 KOHEYHOTO MHOYKECTBA.

CrnydaiiHasi BeIMYMHA U paclipeieieHue BeposaTHOCTer. [IpuMepsl cinydailHbIX BeTUYUH. BaxkHble pacnpeesieHust — YUCIIO0 MOMbBITOK B CEPUU UCIIBITAHUM 10
IIEPBOTO yCIIeXa U YUCIIO YCIIEXOB B CEpUM UCTIbITAaHUN bepHyuu (reomeTpuyeckoe 1 OMHOMUAIBLHOE PACIIPEAETICHUS).

MatemaTuueckoe OXUAAHHWE CIydyallHOW BeNWYMHBI. DPU3NYECKUI CMBICT MAaTEMATHUYECKOTO OKuAaHus. lIpuMepsl MCnosb30BaHHsS MaTeMaTHYECKOIO
oxxuganus. Jlucrnepcus U cTaHAAPTHOE OTKIOHEHHE CclydyaiiHOM BennunHbl. CBOICTBA MaTEMaTUYECKOTO 0XKMJIaHUS U AMCIIEpcHH. MaTteMaTuiyeckoe 0KUJaHue U
JUCIIEPCHUS U3YYCHHBIX PACIIPEACICHUMN.

HepasencrBo YebbiméBa. 3akoH GonpmMx uyncen. MaTemaTuyeckue OCHOBAHHUS M3MEpPEHUs BeposTHOCTEW. Ponb M 3HaueHHe 3aKoHa OOJBIIMX 4YHCEN B
HayKe, B IPUPOJIe ¥ 0OLIECTBE, B TOM YHUCIIE B COLIMOJIOTUYECKUX 00CIEI0BaHUAX U B U3MEPEHUSX.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHKA»
HA YI'VIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMSA

INPEAMETHBIE PE3YJIbTATbBI

K kon1y o0ydenus B 7 kjiacce 00ydarommicsi HOXYYUT CIAEAYIOIINE PEAMETHBIC pe3yIbTaThl:

Yurats MH(OpPMAIMIO, NPEICTABICHHYI0 B TabIUIaX, Ha JuarpamMMax, MpeJCTaBlIATh JAAaHHbIE B BUJE TaOJIUL, CTPOUTHb CTOJOMKOBBbIE (CTOJ]0YATHIE) U
KpYyroBbl€ AHarpamMMbl 10 MacCUBaM 3HAYECHUI.

OnuchIBaTh U MHTEPIIPETUPOBATH pealibHbIE UNCIIOBBIE IaHHbIE, IIPEJICTABIICHHbIE B TAOIUIIaX, HAa AUarpaMMax, rpaukax.

Vcnonp30BaTh Uil ONMMCAaHMUSA JTAHHBIX CTATHCTUYECKHE XapPaKTEPUCTUKU: CpeqHee apudmMeThdeckoe, MeAuaHa, HauOoJblliee W HaWMEHbIIEe 3HAYCHHS,
pa3Max, KBapTUJIH.

Hmetp mpencTaBieHHE O JIOTUYECKUX YTBEPIKIEHHUSIX W BBICKA3bIBAHHSIX, YMETh CTPOUTH OTPHUIAHHUSA, (OPMYIHMPOBATH YCIOBHBIC YTBEP)KIACHUS NPHU
pelieHnH 3a7ady, B TOM 4YHUCJIE M3 JIPYruX Y4eOHBIX KypCOB, MMETh IPEACTaBIEHUE O TEOPEMax-CBONCTBAX U TeopeMax-NpU3HAKaX, O HEOOXOAMMBIX HU
JIOCTaTOYHBIX YCIOBMSIX, O METOJIE 10KA3aTEIbCTBA OT IPOTUBHOTO.

Hmets mpezacTaBieHue O CllydyailHOM M3MEHYMBOCTHM Ha MpUMepax pPe3ylbTaTOB M3MEPEHMH, LleH, (U3NUYECKUX BEIUYHH, aHTPOMOMETPUYECKUX JAHHBIX,
HMMETH NPEJCTABICHUE O CTATUCTUYECKON YCTOWYHUBOCTH.

Hcnonb30Bath 1) ONKMCAaHUS JaHHBIX YaCTOTHI 3HAYEHUH, TPYNIIIUPOBATh JAHHBIE, CTPOUTH THCTOTPAMMBI TPYNIIUPOBAHHBIX JaHHBIX.

Hcnonp3oBath rpadsl Uisl pelieHUs 3ajady, UMETh MPEACTaBIEHUE O TEPMUHAX TEOpUM TpadoB: BeplIMHA, peOpo, Lenb, LUK, NyTh B Trpade, UMETh
npejacTaBieHue o6 06xoje rpada u 06 OpueHTUPOBaHHBIX Irpadax.

K koHIy 00yueHus B 8 kj1acce o0yyaromuics MOIy4UT CIEAYIOIINe MPeAMETHbIE pe3yIbTaThl:

OnepupoBaTh MOHATHSAMH MHOXECTBA, MOJMHOXKECTBA, BBIMOJHATH ONEPALlMK HaJ MHOXKECTBAMHU: OOBEAMHEHME, NepecedeHHe, NePEeUUCIAaTh JIEeMEHTHI
MHOYECTB C MCII0JIb30BaHHEM OPTaHU30BaHHOTO Mepedopa 1 KOMOMHATOPHOTO MTPAaBUiIa YMHOXKEHHUS.

HaxomuTh BEpOSATHOCTH CIIy4alHBIX COOBITMH B CIydallHBIX OMNbBITaX, 3Hasg BEPOSITHOCTH JJEMEHTAPHBIX COOBITUH, B TOM 4YHCIIE B OINbITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, UMETh TIOHSATHE O CITy4aifHOM BBIOOpE.

OnuceiBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAUEHUN U Mep paccenBaHUs (AUCIEPCUS M CTaHIApTHOE OTKJIOHEHHE). YMETh CTPOUTh U MHTEPIPETUPOBATH
JyarpamMMbl PacCEMBaHUs, UMETh MPECTABIEHUE O CBA3H MEXKAY HaOII0JaeMbIMU BETHYNHAMHU.

Hmetsb nmpeacTaBieHue o IepeBe, 0 BepIInHax U pédpax JepeBa, UCIOIb30BAHUH IEPEBBEB MPH PEIICHUH 3a/1a4 B TCOPHH BEPOSTHOCTEH, B IPYrUX yueOHBIX
MaTeMaTHYeCKUX Kypcax U 3aJad U3 Ipyrux y4yeOHbIX MPEIMETOB.

OmnepupoBatrh MOHATHEM COOBITUS KaK MHOXKECTBA 3JIEMEHTAPHBIX COOBITHI CITy4aifHOTO OIBITA, BHIMOIHATE ONEpaluy Hajl COOBITUAMH, UCTIONIB30BATh MPH
pEelIeHnH 3aa4 JuarpaMmmbl Dijiepa, YUCIOBYIO MIPSIMYI0, TPUMEHSTH (POPMYITy CIO0XKEHHS BEpPOSTHOCTEH.

64



ITons30BaThCA IIPaBHUJIOM YMHOXCHUA BCpOHTHOCTeﬁ, HCIIOJIB30BaTh ACPEBO AJIA IMPEACTABIICHHA CHy‘I&fIHOl"O OIlbITa IIpXW PEIICHUU 3aJa4. OHepI/IpOBaTB
IMOHSATHEM HE3aBUCUMOCTH COOBITHH.

K koniy o0yuenus B 9 kjiacce o0y4yaromuncs MOIYYUT CIEAYIOIINE PEAMETHBIC Pe3yJIbTaThl:

[Tonb30BaTbcss KOMOMHATOPHBIM MPABUIIOM YMHOXEHHS, HAXOAUTh YUCIO NMEPECTaHOBOK, YMCIIO COUYETaHUH, MOJIb30BaThCs TpeyroibHukoM [lackamns mpu
pelLIeHNH 33a7a4, B TOM YHCJIE Ha BBIYMCICHUE BEPOSTHOCTEH COOBITHIA.

Hcnonb30Bath MOHITHE FEOMETPUUECKON BEPOSTHOCTH, HAXOUTH BEPOSTHOCTU COOBITHI B ONBITAX, CBSI3AHHBIX CO CIIYYaiHBIM BHIOOPOM TOYEK U3 MIOCKON
(buryps1, oTpe3Ka, JUIMHBI OKPYKHOCTH.

HaxoauTh BeposSTHOCTH COOBITUI B OMBITAaX, CB3aHHBIX C UCTIBITAHUSIMH JI0 JOCTHXKEHUS MIEPBOTO yCIiexa, B CEpUSIX UCTIBITaHUIN bepHyIu.

WNwmetr mpezncraBieHue O CiOydyalHBIX BEJIMYMHAX M OINO3HABATh CIIy4alHbIE BEJIUYMHBI B SBJICHUSAX OKPYXAlOIIEro MHUpa, OINEPUPOBATH MOHSATHUEM
«pacrpe/esieHrne BepOsATHOCTEH». YMETh CTPOUTh paclpe/IesieHrs BEPOITHOCTEH 3HAUCHUH CITydallHbIX BEJIMUMH B U3YUEHHBIX OIbBITAX.

Haxomuth MareMaTH4ecKOe OKUIAHWE W JUCIEPCHUI0 CIy4YailHON BENMUYMHBI IO PaclpeiesCHUI0, MPUMEHSATh UYUCIIOBBIE XapaKTEPUCTUKU H3YyYEHHBIX
pacnpezieieHuii Ipy peleHU  3a1a4.
WwmeTp npeacTaBieHue 0 3aKOHE CIy4YailHbIX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIy4allHONW M3MEHYMBOCTH, IOHMMATh MaTeMaTu4eckoe 00OCHOBAaHUE
OJIM30CTH YaCTOTHI M BEPOATHOCTH coObITH. MIMeTh npeacTaBieHne o posid 3aKOHa OOJIBIINX YHCE B IPUPOE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
No KosmnyecTBo yacoB DJieKTpOHHbIE (IU(POBbIE)
n/-n HaumeHoBaHme pa3/ieioB U TeM NPOTrPaMMbI Beero Kontpoabubie IIpakTuyeckue o0pasoBaTeIbHbIE PECYPCHI
padoThI padoThI
1 [pexncraBneHne TaHHBIX 4 https://m.edso0.ru/596d814c]
2 OmnwcaresbHast CTATUCTHKA 8 1 https://m.edsoo.ru/596d814c
3 CrnyJaiiHasi K3MCHUYHUBOCTh 5 1 https://m.edsoo.ru/596d814c
4 BBenenue B Teoputo rpadoB 4 https://m.edso0.ru/596d814c
5 Jloruka 3 https://m.edsoo0.ru/596d814c
6 BeposiITHOCTD M 4acTOTa CIIy4aiHOTO COOBITHS 5 1 https://m.edsoo.ru/596d814c
7 IToBTOpenue, 00600IIEHNE, CHCTEMATH3AIMS 3HAHUI 5 1 https://m.edso0.ru/596d814c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 3
8 KJIACC
N KoanuecTBo 4acos JuiekTpoHHbIE (LU pPOBbIE)
n/-n HanmeHnoBaHue pa3/ie/ioB U TeM NPOrpaMMbl Beero Kontposbubie IIpakTunyeckue oOpa3oBaTe/IbHBIE PeCypChI
padoThI padoThI
1 [ToBTOpenue kypca 7 kiacca 3 https://m.edsoo.ru/032cfeff
2 MHoxecTBa 4 https://m.edsoo.ru/032cfeff
3 BeposiTHOCTB cityqaifHOTO cOOBITHS 4 1 1 https://m.edsoo.ru/032cfeff
4 OmnucarenbHas cratucTuka. PaccenBanue qaHHBIX 5 1 https://m.edsoo.ru/032cfeff
5 Beenenue B Teopuro rpagos 3 https://m.edsoo.ru/032cfeff
6 Jloruka 2 https://m.edsoo.ru/032cfeff
- Omneparuu Ha ciy4ailHbIMU cOOBITHSIMU. ClTOXKEeHUE 3 https://m.edsoo.ru/032cfeff
BEPOSTHOCTEH
8 YcnoBHas BEpOSATHOCTh, YMHOXKEHHUE BEPOSTHOCTEH, 5 https://m.edsoo.ru/032cfeff
HE3aBHCHUMbIE COOBITHS
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9 ‘ [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIUS 3HAHUI 5 1 https://m.edsoo.ru/032cfeff

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 1

9 KIIACC

KoumnuecTBo yacos
Ne HaunmMenoBanue pa3ae/ioB U TEM NMPOrpaMmMbl KOHTpOJIbeIe HpaKanecxne 3JIeKTp0HHbIe (Hl/l(l)pOBbIe)
n/n Bcero oOpa3oBaTeJIbHbIE pecypchbl
padoThI padoThI

1 [ToBTOpenue kypca 8§ kiacca 3 https://m.edso0.ru/8b68c39f
2 DieMeHThl KOMOMHATOPUKH 6 https://m.edso0.ru/8b68c39f
3 I'eomeTpuyeckasi BEpOSITHOCTh 3 https://m.edso0.ru/8b68c39f
4 HWcnbrranust bepuysin 6 https://m.edso0.ru/8b68c39f
5 CryuaiiHas BeTMuMHA 3 https://m.edso0.ru/8b68c39f
6 YuCoBbIe XapaKTEPUCTUKU CIyIaiHbIX BEIMYNH 6 https://m.edsoo.ru/8b68c39f
7 3aKkoH OOJIBIIIMX YUCET 3 https://m.edso0.ru/8b68c39f
8 [ToBTOpenue, 0000IICHHE, CUCTEMATU3AIUS 3HAHUN 4 1 https://m.edso0.ru/8b68c39f

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 0
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon
NpoBepPsIeMOro IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTO 00111ero 00pa30oBaHuA
pe3yJbTara
5) BeposiTHOCTB M cTaTnCcTHKA
51 Yurath uHpOpMaLMIO, MPEACTaBICHHYIO B Tabiulax, Ha JAdarpamMMmax, HOpPeJCTaBIATh HaHHblE B BMJE TaOJHI], CTPOUTH JAHUArpaMMBbl
(cTonOuKoBbI€ (CTOIOYATHIE) U KPYTOBbIE) 110 MacCHBaM 3HAUYE€HUN
5.2 OnuchIBaTh U MHTEPIIPETUPOBATh pealibHbIE UMCIIOBBIE JaHHBIE, IPE/ICTaBICHHbIE B TA0JIMIAX, HA AMarpaMmax, rpadukax
53 Hcnonp30Barh Juisl ONUCaHMS JIaHHBIX CTaTHCTHMYECKHUE XApAaKTEPUCTUKHU: CpeaHee apu(MeThdeckoe, MeAuaHa, HauOoJjbllee U HauMEHbIEe
' 3HAYEHUs, pa3Max
54 HNmets mpencraBicHue O Cﬂyqé.ﬁHOﬁUH3MeHQHBOCTH Ha NpuMepax LeH, (U3NYECKUX BEJIMYMH, AHTPOIIOMETPHUYECKUX [aHHBIX, HUMETb
MIPEJICTAaBICHHNE O CTATUCTUYECKON YCTOMYHNBOCTH
8 KJIACC
Kon
NpoBepsieMoro IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUA
pe3yJbTara
5) BeposiTHOCTB M cTaTHCTHKA
51 W3BnekaTh U npeoOpa3zoBbIBaTh HH(GOPMAIIMIO, IPEAICTABIEHHYIO B BHJIE TaOJIUL, AUarpaMM, rpaMKoB, IPeJICTaBIATh JaHHbIE B BHJIE TAOIUII,
Jyarpamm, rpaukos
59 OnuceIBaTh JTaHHBIE C TIOMOIIbIO CTATUCTHUECKUX IMOKAa3aTeNeil: CpeHUX 3HAUEHUH M Mep paccerBaHUs (pa3Mmax, JUCIEPCUs U CTaHJapTHOE
' OTKJIOHEHHE)
5.3 HaxoauTh 4acTOThI YHUCIIOBBIX 3HAYEHHUI U YaCTOThI COOBITHI, B TOM YHUCIIE MO pe3yJibTaTaM U3MEPEHHUH 1 HabII0IeHUI
54 HaxoauTe BepOSTHOCTH CIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH OHJIEMEHTAapHbIX COOBITMHA, B TOM YHCIE B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
5.5 Vcnonp30BaTh rpaguuecKkiue MOJIENN: AePEBO CIy4aifHOrO HKCIIEpUMEHTA, JuarpaMMbl Disiepa, YMcaoBas npsMast
56 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, TIOJMHOKECTBO; BBIMOJIHATH ONEpali HaJl MHOKECTBAMU: O00bEIMHEHHE, ITepeceuyeHne, A0MOIHEHHE;

NCPCUHUCIIATH 3JICMCHTBI MHOXCCTB, IPUMCHATH CBOMCTBA MHOXECTB
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Hcnons3oBaTh I‘pa(bI/ILICCKOC MMpEaACTaBICHUEC MHOXXECTB U CBsA3EH MCXKAY HUMHU IJId OIMMCAaHUA IIPOLECCOB U HBHGHHﬁ, B TOM YHUCJIC IIPpU PCIICHUN

> 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB
9 KJIACC
Kon
NpPOBePsIEMOro IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJabTara
5) BeposiTHOCTB M cTaTnCcTHKA
51 W3BnekaTs 1 mpeoOpa30BEIBaTh HHGOPMAIIHIO, IPEACTABICHHYIO B PA3IMYHBIX NCTOYHUKAX B BHJIE TAOJIUII, TUArpaMM, Tpa(uKoB, IPeACTaBISTh
JaHHBIE B BUJE TaOJIMII, IUarpamMmm, rpaKoB
5.2 Pemrate 3aaun opraHn30BaHHBIM 11EpeOOPOM BaPHAHTOB, @ TAKXKE C UCIIOIH30BAHUEM KOMOMHATOPHBIX MTPABHUI M METOZIOB
5.3 Vcnonp30BaTh onucareibHble XapaKTEPUCTHKH JUIl MACCHBOB YMCIIOBBIX JIAHHBIX, B TOM YHUCJIE CPEHHME 3HAYEHUsI M MEPhl paCCEUBaHUS
5.4 HaxoauTp 9acTOTHl 3HAYE€HUI W 9aCTOTHI COOBITHS, B TOM YHCJIE MOJIB3YSICh Pe3yIbTaTaMH NMPOBEIEHHBIX N3MEPEHUH 1 HAOII0AeHU I
55 HaxoauTb BEpOsTHOCTH CilydaliHBIX COOBITUI B M3yUEHHBIX ONBITaX, B TOM YUCIIE B OINBITaX C pABHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU COOBITUSIMH,
B CEpUSIX UCHBITAHMM 10 IEPBOTrO YCIIEXa, B CEPUSIX HCNbITaHNN bepHymn
5.6 VmeTh mpeacTaBiIeHne O CIydyaiiHON BEJIMYMHE U O paclpee]IeHUH BEpPOSITHOCTEN
57 WmeTts nipeacTaBieHne 0 3aKOHE OOJBIINX YHCENT KaK O MPOSIBICHHH 3aKOHOMEPHOCTH B CIIyUaifHONH M3MEHYHMBOCTH M O POJIM 3aKOHA OOJIBIINX

qucel B IPUPOJIe U OOIIECTBE
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IMPOBEPAEMBIE DJIEMEHTbI COAEP KAHUSA

7 KJIACC
Kona IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
9) BeposiTHOCTB U cTaTUCTHKA
[IpencraBienue OaHHBIX B BUAE TaOmuI, Auarpamm, rpaukoB. 3amoidHeHHE TaONHll, YTEHHE U MOCTPOCHUE IuarpamMm (CTOJIOMKOBBIX
5.1 (crob4aTeIx) U KpyroBeix). UteHune rpadukoB peasibHBIX MpolieccoB. M3BieueHne nHGOpManuu U3 auarpaMm W TaOJUIl, WCIIOIH30BAHUE U
WHTEpOpPETALMs TaHHBIX
59 OmnwucarenpHasi CTaTHCTUKA: CpeaHee apu(pMETHYECKOe, MEAnaHa, pa3Max, HauOoJbllee U HauMEHbIIee 3HaUYeHHsT Habopa YHCIOBBIX JaHHBIX.
[Ipumepsl cnyyallHOM U3MEHUHUBOCTHU
53 CrygaliHbIid SKCIIEPUMEHT (OIIBIT) U CTy4aiiHOe coObITHE. BepoATHOCTh 1 yacToTa. Poib MaJIOBEPOSITHBIX M MTPAKTUIECCKH IOCTOBEPHBIX COOBITUI
' B IIpHpoJie U B oOmiecTBe. MoHeTa 1 urpajibHas KOCTh B TEOPUH BEPOSITHOCTEH
54 ['pad, Bepmmna, pedpo. Crenens BepmnHbl. Yuciao pédep u cymmapHas cTeneHb BepiiuH. [IpeacraBnenue o cBa3Hoctu rpada. Llenu u nuKIbL.
ITytu B rpadax. O0xon rpada (sinepos nyth). [IpencraBnenue 06 opueHTHpoBaHHOM rpade. Pemenue 3aaa4 ¢ nomonisio rpagos
8 KUIACC
Kona IIpoBepsieMbIii 3JI€MEHT COAEePKAHMS
5) BeposiTHOCTB U CTaTUCTHKA
51 [IpencraBieHue JaHHBIX B BHJIE TAOIUII, TUarpaMm, rpaukoB
5.2 MHO0X€eCTBO, 3JIEMEHT MHOXKECTBA, NOJAMHOKeCTBO. Onepalyy HaJl MHOXKECTBaMH: 00beITMHEHNUE, IEpeceueHue, TONOTHEHUE
5.3 CBolicTBa onepaiyii HaJl MHOYKECTBaAMH: IEPEMECTUTENIbHOE, COUETATENIbHOE, PacpeAeIUTEIbHOE, BKIIOUCHHS
5.4 Vcnonp3oBanue rpadudeckoro MpeacTaBICHIs] MHOXKECTB JIJIsl OMMCAHUS PEAbHBIX MPOLIECCOB U SBJICHUH, PU PEIICHUH 3a/1a4.
9.5 W3mepenue paccenBanus NaHHbIX. Jlucniepcust ¥ CTaHIapTHOE OTKJIOHEHUE YUCIOBBIX HAOOpoB. JlnarpaMma paccerBaHus
56 DneMeHTapHbIe COOBITHS ciydyailHOro ombita. CiydaitHele coObITHs. BeposTHOCTH coObITHI. ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
' coOpITusaMu. CirydaitHbiil BBIOOp. CBSI3h MEXTY MAJOBEPOSTHBIMU U TPAKTUYECKU JJOCTOBEPHBIMU COOBITUSIMHU B IPUPOJIE, OOIIECTBE M HAYKE
57 HepeBo. CBoiicTBa JIepeBbhEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHHE BUCSYEH BEPIIMHBI, CBSI3b MEXKAY YHCIOM BEPIIMH W YUCIOM pEOEp.
[TpaBuno ymHoxeHus1. Perenue 3a1a4 ¢ moMonipio rpados
58 HpOTI/IBOHOJ'IE))KHBIe coOwiTus. [uarpamma Diinepa. O0benuHeHne u mnepeceueHue coObiTHil. HecoBmecTHbIe coObITHsA. DopMyna CIOKEHUS
BEPOSITHOCTEH
5.9 YcnoBHas BeposiTHOCTB. [IpaBuio ymHoxxenus. HezaBucumble coObITHS
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Hpe,I[CTaBJ'ICHI/IC OKCIICPUMCEHTA B BUJEC ACPECBA. Pemenne 3aa4 Ha HaXOXACHUEC BepOHTHOCTCfI C IIOMOIIIBIO ACPEBA CJ'Iy‘IElﬁHOFO OKCIICPUMCHTA,

5.10 .

quarpamMm Diiepa
9 KUIACC
Kon IIpoBepsieMblii 31eMEHT COAeP/KAHUSA
5 BeposATHOCTb M CTaTUCTHKA

51 [IpencraBiaeHne naHHBIX B BUJE TaOIUL], JUarpaMm, rpadukoB, MHTEpIIpeTalys JaHHbIX. YTEHHEe U OCTPOEHUE TabIuL], JuarpaMm, rpadukoB no
peaJIbHBIM JIaHHBIM

5.2 ITepecTanoBku u hakTopuan

5.3 CoueTaHus 1 YUCIIO COUYCTAaHUN

5.4 Tpeyronsuuk ITackans. Pemenue 3a1a4 ¢ Ucnoyib30BaHMEM KOMOUHATOPUKH

9.5 ['eomerprueckas BeposTHOCTh. CirydaifHbIi BBIOOP TOUKH U3 (PUTYpHI Ha IMIIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH

5.6 Hcneitanue. Ycnex u Heynada. Cepust HCIIBITAHUH 10 IIEPBOTO ycnexa

5.7 Cepus ucnsiTannii bepuynnu. BepositHocTi coObITHi B cepun ucnslTaHuil beprynnm

5.8 CrnyyaiiHas BeJIMYMHA U paclpesiesIeHue BepOosiTHOCTEN

5.9 MatremaTtnueckoe oxuiaHue u aucnepcus. [Ipumepsl MaTeMaTH4eCKOro 05KMIaHUS KaK TEOPETUYECKOT0 CPEHErO 3HAUEHUS BEIIMUMHBI

5.10 MareMaTndeckoe 0KMIaHUE U TUCIIEPCUs CIIyYalHON BEJIMYHMHBI «UHCIIO YCIIEXOB B CEPUM UCIBITAaHUN bepHrymm»

511 [TonsTe 0 3akoHe OoibIMX uucen. VM3MepeHue BepOsSTHOCTEH ¢ MOMOIIbI0 YacToT. Poib M 3HaueHHe 3akoHa OONBLIMX YUCENl B NPUPOJE U

oOmiecTBe
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ITPOBEPAEMBIE HA OI'S 110 MATEMATHKE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHHSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OGPA3OBAHUA

Kon
NpoBepsIeMoOro
TpebOBaHMs

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh MOHATHSAMU: MHOKECTBO, MOJMHOXECTBO, ONEpPALMM HAJl MHOXKECTBAMH; YMEHHE ONEpPHPOBATh MOHATUAMU: Ipad,
CBSI3HBIA Trpad), AepeBO, LIUKJ, MPUMEHATh WX TPHU PEUICHWU 3aJad; YMEHHE HCIOJIb30BATh I'paMuecKoe IMPEACTaBICHUE MHOXKECTB IS
OIMCaHMsI PeaJIbHbIX IPOLIECCOB U SIBJICHUH, IPU pEIICHUH 33]1a4 U3 APYIHX YUeOHBIX NIPEIMETOB

YMmenue OIICPHUPOBATHL IOHATUAMMU: OIPCACICHUC, AKCHMOMa, TCOpEMa, J0Ka3aTCIbCTBO, YMCHHC pPACIIO3HABATb HWCTUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IPUBOAUTL ITPUMCPLI U KOHTPIIPUMCEPLI, CTPOUTDH BBICKA3bIBAHWA U OTPHLIAHUA BBICKA3bIBaHUH

Ymenue ONCPpHUPOBATH IMOHATHUAMU: HATYPAJIBbHOC YHCJIO, ITPOCTOC U COCTABHOC YUCIIO, ACTIMMOCTD HATYPAJIbHBIX YHUCCII, IPU3HAKH JCIMMOCTH,
eJo€ 4ucio, MoayJb 4Yuciia, OOBIKHOBEHHAS ,Z[p06b n JCCATHYHAaA I[p06b, CTaH,Z[apTHHﬁ BUA YKUCJId, PAIUOHAIIBHOC YUCJIO, UPPATUOHAIbHOC
qHuCJIo, apI/I(i)MCTI/I‘-ICCKI/If/'I KBaI[paTHBIfI KOpPCHb; YMCHUC BBIIIOJIHATH IIGP'ICTBI/ISI C yncjiaMu, CpaBHUBATDH U YIIOPAAOYMBATH YUCIIA, IPCACTABIIATD
4qucjia Ha KOOp)IPIH&THOfI HpHMOﬁ, OKPYIUIATH YHCJId, YMCHHUC NCJIATh NPUKUIKY U OLICHKY PE3yJibTaTa BBIUMCIICHU N

YMeHue onepupoBaTh MOHSTHUSMM: CTENEHb C LENBIM IOKa3zareneM, apupMeTHUYEeCKH KBaJpaTHBIM KOPEHb, MHOTOWIEH, ajlreOpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypaJlbHOM cTeNeHM OOJIbIIe eTUHHIIBI; YMEHHE BBIOIHATH pacuéThl 10 GpopMynam, mpeodpaszo-
BaHUS LIEJBIX, APOOHO-PAIIMOHATBHBIX BBIPAXXEHUI M BBIPAXKEHHH C KOPHSAMH, Pa3jokKEHHE MHOIOWIEHAa Ha MHOMKUTEIH, B TOM YHUCIIE C
MCIOJIb30BaHUEM (POPMYJI Pa3HOCTH KBAPATOB U KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue omnepupoBaTh IOHATHUSAMHU: YHUCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOM IEPEMEHHOHM, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOI; yMEHUE pelllaTh JMHEHHbIE U KBaJpaTHbIE YpaBHEHMs, IpOOHO-pAllMOHATIbHbIE YPABHEHUS C OJIHOM NMEPEMEHHOM, CUCTEMBI JIBYX
JMHEWHBIX YpaBHEHHH, JIMHEHHbIE HEPAaBEHCTBA U UX CUCTEMBbI, KBaJpaTHbIE U APOOHO-pAllMOHATbHbIE HEPABEHCTBA C OJHOM MEepeMEeHHOH, B
TOM YHCJIE NPU PELICHUH 3a/1ad U3 IPYTUX MPEAMETOB M NMPAKTUYECKUX 33J1a4; YMEHHE HMCIOJb30BaTh KOOPAMHATHYIO NMPSAMYI0 M KOOPIU-
HATHYIO IJIOCKOCTb JUIs N300paskeHMsl pellieHH ypaBHEHUH, HEPaBEeHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUAMU: PYHKUKA, TpaduK QYHKINH, HYTU QYHKIUHU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHus,
yObIBaHUs, HauOOJIbIIIee U HaUMEHbIIee 3HAYCHUsl (YHKLUHU; YMEHUE ONEpUPOBATh MOHATHUSAMM: MpsMas MPONOPLUUOHAIBHOCTD, JTUHEHHAS
¢byHKIMA, KBaapaTuuHas (QyHKUMSA, oOpaTHas NPONOPUUOHAIBHOCTb, Mapaboiyia, runepOoyia; yMEHHE CTPOUTh TIpauKu (YHKIHM,
UCIOJIb30BaTh TPaQUKH JUIs ONpEeAeSICHUs CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, /Ul pelIeHHs 3ajad U3 APYruX y4yeOHbIX NpPEeIMETOB U pe-
QJIIbHOM JKM3HH; YMEHHE BhIpakaTh (OpMyJIaMy 3aBUCUMOCTH MEXAY BETMUYHHAMU

YMeHue oneprupoBaTh NOHATUSAMHU: TIOCTIEI0BATENBHOCTD, apu(PMETHUECKas U TeOMETpPHUECcKas IPOrPECCUH; YMEHHE UCIOJIb30BaTh CBOMCTBA
MOCJIeI0BAaTEILHOCTEH, (hOPMYJIBI CYMMBI U OOIIETO WICHA MPU PEIICHUU 3ajad, B TOM YHCIIC 3a7a4 U3 APYTHX YYEOHBIX MPEAMETOB U pe-
aJIbHOU KU3HU
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VYMeHue pemats 3aa4u pa3HbIX THIOB (B TOM YHMCIIE Ha MPOLEHTHI, 1OJU U YacTH, ABUKEHUE, paboTy, LIEHy TOBApOB U CTOMMOCTh IIOKYIIOK U
yCIIYT, HAJIOTH, 3a7a4l U3 O0JIACTH YIPABJICHUS JIUYHBIMU U CEMEHHBIMU (DMHAHCAMH); YMEHHE COCTABJIATH BHIPAXKECHUS, YPaBHEHUS, HEPABEH -
CTBA U CHCTEMBI 110 YCIOBUIO 33J[a4y, UCCIIEA0BATh I10JIyY€HHOE PEIlIEHUE U OLIEHUBATh IIPABJIONO00HOCTh NOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBath NOHATHAMHU: (PUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd, JJOMaHasi, yroj, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, pAaBHOOESIPEHHBIH 1
PaBHOCTOPOHHUI TpPEYroJIbHUKH, MPSMOYTOJIbHBIA TPEYroJbHUK, MeIuaHa, OUCCEKTpHCAa U BBICOTA TPEYTOJIbHHKA, UYETHIPEXYTOJbHUK,
napajiesiorpaMM, pomO, MPsIMOYTOJbHMK, KBaApaT, Tpamelus; OKPYXHOCTb, KpYr, KacaTelbHas; 3HAKOMCTBO C MHPOCTPAHCTBEHHBIMHU
dburypamu; yMeHue peuiaTh 3a7add, B TOM YHCII€ U3 MOBCEAHEBHOW XU3HU, HAa HAXOXKJICHHE N'€OMETPUYECKHX BEJIHMYHUH C MPUMEHEHUEM
M3YYEHHBIX CBOMCTB GUTYp M (PaKTOB

10

YMeHue onepupoBarh MOHATUSMU: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJBbHUKOB; MApPALIECIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXITy TPSIMBIMHU, TIEPIICHIUKYIISAP, HAKJIOHHAS, MPOSKIHs, MoA00ue (GUryp, moaoO0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCHUTEIHHO TOYKH
U IpSIMOM; yMEHHE pacro3HaBaTh PABEHCTBO, CHUMMETPUI0 U MoAoOue (uryp, mapaiiebHOCTh W TMEPIEHIUKYISIPHOCTh MPSIMBIX B
OKPY’KAIOIlIEM MUPE

11

YMeHue onepupoBaTh MOHATHUSAMU: IJMHA, PACCTOSHUE, Yoy (BeIMYMHA YIJia, CHHYC M KOCHHYC YIila TPEYrojibHHKA), IJIOLIa/b, YMEHHE
OIICHUBATh Pa3Mephl MPEJAMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHATH (POPMYIIbI IEPUMETPA U ILJIOIIAIA MHOTOYTOJILHUKOB,
JUIMHBI OKPY)XKHOCTH U IUJIOMAAM Kpyra, o0bemMa MpsSMOYrolbHOTO TMapajulefieNuiea; yMEHHE TPUMEHSATh MPHU3HAKA PaBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CyMME YTIJIOB TpPeyroyibHUKa, Teopemy [ludaropa, TpUroHOMETpUYECKHE COOTHOILICHUS /Uil BBIUYMCICHUS JUJTUH,
pacCTOSHUM, IO

12

YMmenue n3o0paxkaTh Miaockue GUIypsl U UX KOMOMHAIMM, IPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C TOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB
Y DJIEKTPOHHBIX CPEJCTB 10 TEKCTOBOMY MJIM CUMBOJILHOMY OIMCAHUIO

13

YMmenue OIICpHUPOBATH NOHATUAMU: IIPAMOYTOJIbHAA CHUCTEMa KOOPAWHAT, KOOPAMHATBI TOYKH, BCKTOP, CyMMad BCKTOPOB, IPOU3BCACHHUC
BCKTOpPa Ha YHUCIIO, CKAJAPHOC IMPOU3BCACHUC BCKTOPOB, YMCHHEC HCIIOJIb30BATH BCKTOPBI MU KOOPAWHATHI JIA HNPCACTABJICHUSA OJAaHHBIX H
peUICHUs 3a4a4, B TOM YHCJIC U3 NPYTUX yqe6HHx MNpeaAMETOB U peaHLHOﬁ KHU3HU

14

YMeHue omnepupoBaTh MOHATUSMU: CTOJIOMKOBBIE UM KPYroBbl€ AMArpaMMbl, TaONUIbI, cpeqHee apudmerndeckoe, MeauaHa, HanOoJblIee
Y HauMeEHbIllee 3HAYCHMsI, pa3Max YHCIOBOTO HabOpa; yMEHUE U3BJIEKAaTh, MHTEPIIPETUPOBATh U MPEOOPa30BbIBaTh MHPOPMALUIO, MTPE/ICTaAB-
JIEHHYIO B TaONMIaX M Ha JUarpaMmax, OTPa)karolllyl0 CBOMCTBA M XapaKTEPUCTUKU peajbHBIX MPOLIECCOB U SIBJICHMI; YMEHHE pacliO3HaBaTh
M3MEHYMBBIC BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHITUSIMH: CIyYaWHBIM ONBIT (CAy4alHBIA HKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (RJIIEMEHTAapHBIA HUCXO.)
CIly4ailHOro OIbITa, CIy4yailHOE COOBITHE, BEPOSTHOCTh COOBITHS, YMEHHE HAXOAWUTh BEPOSTHOCTH CIy4alHBIX COOBITMH B OIBITaxX
C PaBHOBO3MOKHBIMHU JJIEMEHTAapHBIMU COOBITUSAMHU; YMEHHE pelaTh 3a7auyd METOJIOM OpPraHU30BaHHOrO repedopa M C HCIOJIb30BaHHEM
IpaBUja YMHOXKEHHS; YMEHHME OLIEHHBATh BEPOSITHOCTH PEAIbHBIX COOBITMH M SBJICHHUH, MOHUMATh POJb MPAKTUYECKH JTOCTOBEPHBIX
Y MAJIOBEPOSATHBIX COOBITUN B OKpPY)KAIOIIEM MHUpPE U B JKU3HH; 3HAKOMCTBO C MOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJIBIIIMX YHCEJI ¥ €T0 POJIBIO B MACCOBBIX SIBJICHUSIX
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Vmenue BBI6I/IpaTB HO,I[XOI[HH_II/Iﬁ H3y‘leHHbII>i METOO I PCHICHUA 3aJadd, MPHUBOJUTH HNPHUMEPBI MaTEMAaTHUYCCKHUX SaKOHOMCpHOCTCﬁ B
npupoac M XKU3HHU, pPACIIO3HABATH IPOABIICHUC 3dKOHOB MATCMATUKH B MHCKYCCTBEC, OIIMCBIBATH OTACJIBHBLIC BbLIAAIOMIUCCA PC3YJIbTAThI,

16 IIOJIyYEHHBIE B XOZI€ PA3BUTHUSA MaTEMaTHKH KaK HAayKH, IPUBOAUTH MPUMEPbl MATEMAaTUUYECKUX OTKPBITUH M UX aBTOPOB B OTEUYECTBEHHOH U
BCEMHUPHON UCTOPUH
IEPEYEHbD 2JIEMEHTOB COJAEPXAHUS, IPOBEPAEMBIX HA OI'D IIO MATEMATHUKE
Kopn IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbhble u nenble yncna. [Tpu3Haku JeTuMOoCTH LebIX YHCe
1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHThI, 0ECKOHEUHbIE NEPUOANUYECKUE APOOU
1.3 PanmonanbHble yncia. ApupMeTHyecKue onepalyy ¢ paloHIbHBIMU YHCIaMU
14 JlelicTBuTeNnbHBIE YnCiIa. ApUPMETHUECKHUE ONIEPALUH C JeHCTBUTEIbHBIMU YUCIAMU
1.5 [TpuGmxEHHbBIE BEIYMCIICHUS, TPaBHJIa OKPYTIICHHSI, IPUKHJIKA M OIICHKA Pe3y/IbTaTa BHIYUCICHUN
2 Anrebpanueckue BbIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHUs (BbIPAXKEHHSI C IEPEMEHHBIMM)
2.2 Crenensb ¢ 1eabIM nokasareneM. CTeneHb ¢ palnoHaIbHBIM NoKa3aTesneM. CBOWCTBA CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
2.5 Apudmernueckuil KOpeHb HaTypajbHOU cTeneHu. JleHcTBus ¢ apudMeTHUEeCKUMHI KOPHSIMHU HaTypaJIbHOM CTeNeHn
3 YpaBHEHUS U HEpAaBEHCTBA
3.1 Ienble u 1poOHO-paroHaNbHble ypaBHeHHs. CUCTEMbI U COBOKYITHOCTH YPaBHEHU I
3.2 [ensle u 1poOHO-palioHaIbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemenune TekCcTOBBIX 3a1a4
4 UrcnoBble NOCIEI0BATENbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHHUS MOCJIEA0BATEIHLHOCTEN
4.2 Apudmernueckas 1 reomeTpuueckas nporpeccuu. Popmyra CI0KHbIX TPOIIEHTOB
5 DYHKIHNH
51 OyHK1us, crocoos! 3aaanus pyHkuuu. ['paduk Gynkmun. Obmacts onpeaeneHus 1 MHOKecTBO 3HaueHui pyHkumuu. Hymu pynxium. [pomexyTku
3HAKONOCTOAHCTBA. [TpOMEXYyTKM MOHOTOHHOCTU (yHKIMU. MakcUMyMbl 1 MUHUMYMbI GyHKIMU. HanGosbliee 1 HauMeHblee 3Ha4YeHUE (PyHKIUU
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Ha MPOMEXKYTKE

6 KoopaunaTsl Ha IpsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I"'eomeTpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOTroyrojabHIUKH
7.4 OKpY’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyeckix BeJIMYUH
7.6 BekTophl Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KombunaTopuka
8.4 MHo>xecTBa
8.5 I'padsr
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